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INDOLE DERTIVATIVES 3ND USE THERROF AS KINASE INHIBITORS IX PARTICULAR IKEX
INHIBITORS

BACKGROUND OF THE INVENTION

The present invention relates o indole cartboxamide derivatives, compositions and
medicamenis caontalning the same, as well as processes for the preparation and use of
such compounds, composifions and madicaments,  Such indole carboxamide derivatives
may be useful In the trealiment of diseases associated with inappropriste IKK2 (also
known as IKKB) activity, in particular in the treatment and prevention of dissase states
mediated by KK2 mechanisms including inflemmatory and tissue repeir disorders,
particuiarly rheuraloid artiritls, inflammatory bowel disease, asthina and COPD {chronic
obsiructive pulmonary disease); oslecartivitis, osteoporosis and fibrotic disgases;
dermatosis, including psoriasis, atopic dermatitis and uvifraviolet radiafion {UV)-induced
skin damagé: auloimmune disesses including systemic lupus evthematosus, mudtiple
sclerosis, psoriafic arifwiiis, alkylosing spondyiilis, Hssue and organ rejection, Alzheimer's
disease, stroke, atherosclerosis, restonosis, diabeles, glomeruloneplyitie, cancer,
inchding Hodgking disease, cachexia, inflammation asscciated with infection and certain
viral infections, including acquired immune deficiency syndrome (AIDS), adult respiratory
cistress syndrome, ardd Alaxia Telanglestasia,

Ap important large family of enzymes is the protein kinase enzyme family. Currently,
there are about 500 different known protein kingses, Mowever, because three {o four
nercent of the human genome is a code for the formation of profsin kinases, there rmay be
many thousands of distinet and separate kinases in the human body. Protein kinases
serve io calalyze the phosphorylation of an amine acid side chain in varous proteins by
the transfer of the y-phosphate of the ATP-Mg® complex to said amino acid side chain.
These enzymes confrol the majority of the signaling processes inside cells, thereby
governing cell function, growth, differentiation and destruciion {apoptosis} tiwough
reversible phosphorylation of the hydroxyl groups of serine, threonine and tyrosine
residuss in profeing. Studies have shown that profein kinases are koy reguiators of many
cell functions, inchxding signal transduction, transcriptionat regulation, cell meﬁlit‘y, and cell
division, Several oncogenes have alsc been shown 1o encode profein kinases, suggesting
that kinases play a role in oncogenesis. These progesses are highly regulated, often by
complex intermeshsd pathways whers sach kinase will itself be reguiated by ons or more
kinases. Consequently, aberrant or inappropriafe protein kinase achvily can contribute to
the rise of disease slates associated with such aberrant kinase activity. Bue o their
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physiological relevance, variety and ubiquitousness, protein kinases have become one of
the most imporiant and widely shudied family of enzymes in biochemical and medical
research,

The profein Kinage family of enzyimes is typlically classified inte two main subfamilies:
Protein Tyrosing Kinases and Protein Serine/Threonine Kinasas, based on the amino acid
residute thoy phosphorviate, The serinsfthreonine kinases (PSTK), includes cyclic AMP-

“and cydlic GMP-dependent protein kinases, calcium and phospholipid dependent protein

kinzse, calchum- and calmodulin-denendent protein kinasas, casein kinases, cell division
cycle proteinn kinases and others. These kinases arg usually cyioplasimic or associated
with the particulate fractions of cells, possibly by anchoring proteing. Aberrant protein
seringfthreonine kinase aclivity has been implicsted or is suspecied M a number of
pathologies such as rheumatoid ariyitis, psoriasis, seplic shock, bone loss, many
cancers and other profiferative diseases.  Accordingly, serinefthreoning kinases and the
signai frensduction pathways which they ave part of are important targets Tor drug design.
The tyrosine kinases phosphoryiate tyrosine residues. Tyrosing kinases play an equally
important role In cell regulation. These kinases include several receplors for molecuies
such as growth faciors and hormones, including epidermal growth factor receptor, insulin
recepior, platelet derived growth factor recepior and others. Studies have indicated that
many tyrosine kinases are transmembrans proteins with thelr recepior domains localed
on the outside of the cell and thelr kinase domains on the inside. Much work is also under
progress to identily modulators of tyrosing kinases as well,

Nuclear factor xB {NF«B) belongs 1o a family of closely related dimeric franscription
factor complexes composed of various combinations of tha Rel/NFxB family of
polypeptides. The family consisis of five individual gene products It mammals, RelA
{p65), NF-xB1 (pB0/ p105), NF-xB2 {p49/ p100), o-Rel, and Rell, &t of which can form
heterp- or homodimers. These proteins share o highly homologous 300 amino acid *Red
homoiogy domain® which contains the DNA binding and dimerization domains. At the
extreme C-envinus of the Rel homology domain is o nudlear Transincation sequence
important in the transport of NFxB from the cyloplasm to the nucleus. In addition, pBS
and cRel possess potent transaciivation domaing at thelr Clerminal ends.

The activity of NF-xB Is regulated by #ts interaction with a member of the inhibilor kB
family of proteins. This interaction effectively blocks the nucdlear lncalization sequence on
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the NF-«B proteins, thus preventing migrafion of the dimer 1o the nucleus. A wide variety
of stimull aclivate NF-xB through what are kkely fo be mulliple signal fransduction
pathways, Included are bacterial products (LPS), some virugses (HIV-1, HTLV-1),
iflammatory eylokines {TNFa, -1}, srvironmenial and oxidative stress and DNA
damaging agents, Apparently cormon to all stimuli however, i the phospharation and
subseguent degradation of 1xB. B is phosphorylated on two N-terminal serines by the
recently identified IxB kinases (1K and JKKGB), IKK-B i also known as IKK2, Site-
directed mutagenesis studies indicate that these phosphorylations are criticed for the
subsequent activation of NF«B in that once phosphoryiated the protein is flagged for
degradation via the ubiquiin-proleasome pathway, Free from kB, the aclive NF«B
complexes are able to ranslocate to the nucleus where they bind in a selective manner o
preferred gene-specific enhancer sequences. Included in the genes regulated by NFxB
are a ranber of cvickines and chemokines, call adhesion molecules, acute phase
profeins, inmuncreguatiory proleins, sicosanoid melabolizing enzymes and anti-apoptatic
genes. :

K is well-known that NF«B plays a key rale in the regulaied expression of & lerge number
of pro-inflammatory mediators including cytokines such as TNF, IL-13, [L-6 and 18, cell
adhesion molecules, such as 1CAM and VCAM, and inducible rittic oxide synthase
(INOS}. Such mediators gre known to play a rele in the recrultment of leukoeyies at sites
of inflammstion and in the case of INOS, may lead to organ destruction in some
nflammatory and auloimmune diseases.

The importance of NF-xB in inflammatory disorders is further strengthened by studies of
afrway inflammation inchuding asthma, in which NF-«B has been shown 1o be activated.
This activelion may underlie the increased cyloking production artd lsukooyte infitration
characteristic of thase disorders, in addition, inhaled steroids are known o reduce aglirway
hyperresponsiveness ang suppress the inflarnmatory response in asthmatic airways. In
light of the recent findings with regard to glucocoriicold inhibition of NF.xB, one may
specuiate that these effects are mediated through an inhibition of NF«EB.

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

rhetmatoid synovium, Alhough NF-x8 is normally prasent as an inactive cyloplasmic

compiex, recent immunochistochemical studies have indicated that NF-«B Is present in the

nucied, and hence active, in the cells comprising rheumatoid synovium. Furthermore, NF-
B
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«B has baer shown to be activated in human synovial cells In response 1o stimulation with
TNF-g or IL-18. Such a distribution may be the underlying mechanism for the increassd
cytokine and eicosanaid production charactenstic of this fissus. See Roshek, A. K., ef al,
J. Biot. Chem., 271, 31496-31501 {1898). Expression of IKK-f has been shown in
synoviocyles of rheumatoid arthrifis patients and gene hansfor studies have
demonsivated the central role of IKK-B in stimulated inflammatory mediator production in
these celis. See Auppersle ef 2l J. Immumology 1998, 163:427-483 and Aupperlo of af. J
tmmunology 2001;1688:2705-11. More rscently, the infra-atticular administration of & wild
fype IKK-R adenoviral construct was shown {o cause paw swelling while infra-articular
administration of dominant-negative IKKS inhibited adjuvani-induced arthrilis in rat. Sse
Tak ef al. Arthrifis and Rheumatism 2001, 44180871807

The NF-xB/Rel and hB proteins are alsc likely to play a key role in neoplastic
fransformation and metastasis, Family members are associated with cell ransforrmation in
vifro and i1 vivo as a resull of over expression, gene amplificalion, gene rearangaments
or ranslocafions. In addition, rearrangement andfor amplificaiion of the genes endoding
these proleins are seen in 20-25% of certain human lvimphoid tumors. Further, NFxB is
aclivated by oncogenic vas, the most common defect in human tumors and blockade of
NF-«B activation inhibits ras mediated celf ransformation. I addition, a role for NF<B in
the reguistion of apoplosis has been reported strengihening the role of this tanscription
factor in the tegulation of tumor cell profiferation.  TNF, ionizing radiation and DNA
damaging agenis have all been shown fo activate NF-xB which in lum leads & the
upregulated expression of several anti-apoplolic proteing.  Conversely, Inhibition of NF«B
has been shown to enhance apopiotio.kifling by these agenis in several wmaor cell fypes.
As this ikely represents a major mechanism of tumor call resistance o chemotherapy,
Inhibiors of NFxB aciivation may be useful chemotherapeutic agents as either single
agents or adjunct therapy. Rscent reports have implicated NF-xB as an inhibilor of
skeleiat coll differentiation as well as a regulator of gytokine-induced muscle wasting
(Gutteidge et al. Sclence; 2000; 289; 2363-2365.) further supporting the potential of NF«B
inhibitors as novel cancer thaeapies.

Saveral NF-xB inhibitors are describad in €, Wabl, of of, J. Cin. Jnvest. 104(5), 1183-
1174 (1998), R, W. Sullivan, et &l J. Med Chem, 41, 413-419 (1998}, J. W. Pierce, ef ol
J Biol Chem. 272, 21088-21103 (1887).
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The marine natural product hymanialdising is known fo inhibit NF-«xB. Roshak, A., sf af,
JPET, 283, 955.061 (1997). Breton, J. J and Chabol-Fistoher, M. C., JPET, 282, 450-486
{1997}

Additionally, patent applications have been filed on aminothiophens inhibitors of the IKK2,
see Callahan, e al,, WO 2002030383, Baxter, et al.,, WO 2001088890, Faull, et al.,, WO
200301{158; Griffiths, et al., WOR003010183; Fancell, ef al, WO 200198290; imidazole
inhibitors of IKK2, see Callahan, ef af, WO 200230423, anflinopheryipyrmidine inhibitors
of IKK2, see Kols, of i, WO 2002048171, B-carboline inhbilors of IKK2 |, see Rilzeler, of
o, WO 2001068648, Ritzelar, of af, EP 1134221; Nielsch, of o/, DE 18807993; Rilzeler, &f

al, EP 1209158, indole inhbitors of IKKZ, see Rieler, et al, WO 2001030774; |
benzimidazole inhibitors of the IKK2, see Ritzeler, ot al,, DE 18028424; Ritzeler ef al, WO
20010006°H); aminopyridine inhibitors of IKK2, see Lowinger, of af, WO 2002024679;
Murata, ef al, WO 2002024693; Murata, of al, WO 2002044183, pyrezolaquinazoline
inhibifors of IKK2, see Beaulieu, ef al., WO 2002028860; Burke of o, WO 2002080888,
Burke, eof al US Z20030022808; quinoling inhibitors of IKKZ, Browner, of al,

. WO02002041843, Browner, of al,, US 20020101004 and pyridyicyansguanidine inhibitors

of IKK2, see Bjorkling, ef af, WO 2002084813, Binderup ef al, WO 2002004322 and
Madsen, ef af., WO 200284255.The natural products staurcsporine, quercetin, K252a and
K252b have been shown 1o be IKK2 inhibitors, see Peet, G. W. and Li, J. [l Biol Chem.,
274, 32655-32681 {1999) and Wisnlewsii, D., ef al, Analviical Bivchem. 274, 220-228
{19899], Synthetic inhibitors of IKK2 have also been described, see Burke, of af J. Biol,
Chem., 278, 1450-1456 {2003} and Murats, of al, Bloorg. Med, Chem. Left, 13, 913188
{2003} have desoribed IKK2 inkibitors.

The present inventors have identified novel indole carboxamide compounds, which are
inhibitors of kKinase activity, in parliclar 1KK2 activity, Such dole cerbommide
derivatives are therefore of polential bensfit In the ireatment of disonders assodiated with
inappropriate Kinasse, sullably  nappropriale K2 activity, in particular in the reatment
and prevention of dissase states mediated by 1KK2 mechanisms including inflammatory
and tissue repair disorders, particularly rheumatoid arthritis, inflammatory bowel disease,
asthroa and COPD (chronic obstructive pulimonary disease); osteoarthrilis, psteoparosis
and forolic diseases; dermatosis, including psoriasis, alopic dermatitis and ulfraviolet
radiafion [UViinduced skin damage; avloimmune diseases including systemic lupus
ayihermiosus, mulfiple solerosis, psoriatic arthrills, alkviosing spondviilis, fissie and

orgen rejection, Alzheimerg disease, stroks, atherosclerpsis, restonosis, diabefes,
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glomensdonephnitis, cancer, ncluding Hodoking  disease, cachexia, inflarmmation |
associated with infection and certain viral infections, including acquired immune deficiency
syndrome (AlDS), adult respiratory disiress syndrome, and Alaxia Telangiestasta,

whereln R’ represents H, halogen, or a group -YZ;

Y represents a bond {L.e. is absent), T, alkyiene or Gy slkenylens;
Z represents an aryt or heteroeryl group each comprising 5-14 ring members, said
aryt or heteroaryl being optionally substituted by one or muore. subsfituents
independently selacted from halegen, O, G alkyl, G5 haloalkyl, Ce alikoxy, G
s haloalkoxy, CN, Cis hydroxyakyl, phenyl, O-{(CHzie-phemyl, NHSOR®
NHCOR®, CONR'R®, SONR'RY
R, R and R independently represent H or C,. alkyi;

FAE

b’l

R? represents H, halogen or a group ~Y'Z"%;
¥' represents a bond {ie. is absant), Gy alkviene, Cue alkenviens;

7' represents a 6 membered anyl, 5 or § membered heteroaryl, 5 - 7 membered
heterocyclyl, Gy cycloalkyl, Cs; cycloalkenyl, seach of which may be opticnally
substituted by one or more substituents independently selocted from SO.R®

cewUmcaz
NHSOR, , COR' NRTR®, SOMNR'R®, Cus alkyl, Cis
haloalkyl, Cis alkoxy, Cis haloalkoxy, halogen, CONR'R®, NHCOR', or phenyl
{directly attached or attached by a Cygalkylene, CONH, Cap alkenvlene spacer and

-8-
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opfionally substituted by one o more substtuent selected from

./

halogeny,

s Cig a!kyh Cos aiémxy, CM hﬁ%@ﬁﬁ(yi, Cirs h&;i{)aikoxy, M,

RS represents H, Crs alkyl, {CHo)y pheny! or <{CH,), napthyl (where i is 0 or 1 and
gach of which phenyl or naphthyl may be optionally substifuted by one or more
subsiitients independently selected from Cg alkyl, Cyg sikoxy, halogen, NR'RE,
Cie haloakyl, T haloalicoxy), CN or ~{O}, phenyl (whare p is 0 or 1 and the
phenyl is optionally substitiled by one or more substifulents ndependently
selacted from halogen, Cy.s alkyl or Cos alkoxy)):

R’ and R’ independently represents Cy.q ailkyl, H, Ci.¢ atkylens NR'R';
R” and R" independently represents Cog alkyl, H;
with the provise R' and R? do not both represent H;
or a salf, solvate, or physiologically funciional derivative thaereof.
In a second aspect of the present invention, there is provided a compound of formula (),
or a salt, solvate, or a physiclogically functional desivative thereof for uss in therapy, in

particuiar in the treatment of a disorder associated with inappropriate kinase, in particular
Mappropriate IKK2 activity.

In a third agpect of the prasent invention, there is provided a pharmaceutical composition
comprising a therapeufically effective amount of a compound of formula {1} or a salt,
soivate, or a physiologically funclional derivative thereof and one or more of
pharmaceutically acceptable carriers, diluents and exciplents.

 In a2 fourth aspect of the present ivention, there is provided a methiod of trealing 2

disordier in 3 mammal, said disorder heing mediated by inappropriate IKK2 activity,
comprising administering to said mammat a compound of formula () or a salt, solvate or a
physiologically furctional derivative thereof.
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In 2 fifth aspect of the preserd ivention, there is provided the use of a compound of
formula (1, or a salt, solvate, or & physiclogically functional derivative thereof in the
preparation of a medicament for use in the treatment of a disorder mediated by
inappropriate IKK2 activity.

in a shdh aspect there is provided a method of treating inflarnmetory and tissue repair
disorders, parlicularly rheumaloid arthwitis, inflammalory bowsl disease, asthma and
CQOPE {chronic obstructive pulmonary disease); oslecarihritis, osteoporosis and fbrotic
discases; dermatosis, inchuding psoriasts, atopic dermatitis and uliraviclet radiation (Uv)-
induced skin damage; autcimmune diseases inciuditjig systemic lupus eythematosus,
mudtiple sclerosis, psoratic artheiis, alkylosing spondylifis, tissue and organ rejection,
Alizhaimers disease, stroke, atherpsclerosis, resfonosis, disbeles, glomerulonsphritls,
cancer, including Hodgkins disease, cachexia, inflammation assocdiated with infection and
certain viral infeclions, including aoquired inmune deficiency syndrome (AIDS), adult
respiratory distrese syndrome, and Alaxia Telangiesiasia, comprising administering 2
compound of formula {), or a sall, solvale or phamaceutically funclional derivative
thereof,

In a seventh aspect there is provided the use of a compound of formula (1) or & salt,
solvate or physiologically functional derivative thereof in the manufacture of a medicamert
for the treatmend of inflammatory and tissue repaly disorders, particutarty rheumatold
arthritis, inflarmmatory bowel disease, asthira and COPD {chronic obsbuctive pulmonary
disease); ostevarthyitis, osfeoporosis amd fibrolic diseases; dermafodls, including
psotiasis, atoplc dermaliis and ultrpvicls! radiaion {UVlndutsd skin  damage;
autoimmune diseasss incduding systemic lupus eythematosus, mulliple sclerosis, psorialic
arthritis, alkylosing spondyliis, tissue and organ rejection, Aizheimer's disease, stroke,
atherosclerosis, restonosis, diabetes, glomerulonephritis, cancer, including Hodgkins
disease, cachexia, inflammation associated with infection and certain viral infections,
including acauired Immune deficiency syndrome {(AIDS), adult respiratory distress
syndrome, and Ataxia Telanglestasia.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term “effective amount” means that amoumt of a drug or
pharmacautfical agent that will eficit the biological or medical response of a tissue, gystem,
animal or human that is being sought, for instance, by & researcher or clinician,

-8-
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Furthermore, the term “therspeutically effective amount” means any amount which, as
cornpared ¥ @ corresponding subject who has not recelved such amount, resulis in
improved treaiment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The ferm also
inchudes within ite scope amounts effective fo enhance normal physiological funciion.

As used hereinn “a compowrk! of the invention™ or *a compound of formula (1) means a
compound of formuda {1} or a pharmaceatically acceplable sall, solvate or physiclogically
functional derivative thereof.

As used herein the term “slkyl” refers 1o a straight- or branched-chain hydrocarbors radical
having the specified number of carbon atoms, so for exampie, as used herein, the fenms
“C Caalkyl” and “C, Cealkyl” refer to an aliyl group, as defined above, containing at least
1, and at most 3 or B carbon atoms respectively. Exanypiles of such branched or straight-
chained alkyl groups usefid in the present invention include, but are not lirrited to, mathyl,
efhyl, n-propy, isopropyl, iscbutyl, n-butyl, tbutyl, n-pentyl, isopentd, and n-hexy.

As used herein, the ferm "allylene” refers to a shaight or branched chain divalent
hydrocarbon radical having the specified number of carbon atom, so for exampls, as used
herein, the terms “C.C, alkylene” and “C,.Cy alkyiene” refer 1o an alkylene group, as
gofined above, which contains at least 1, and 2t most 3 or 6, carbon atoms respeciively,
Exampies of “C.0s alkylene™ and “C-Gy alkylene” groups useful in the present invention
inchude, but are not imited to, methylene, efhylene, n-propylene, n-bulylene, isopentyiene,
and the fike,

As used herein, the term “alkeny?” {and “alkenylene") refers fo siraight or branched
hydrecarbon chains containing the specified number of carbon atoms and at least one
ard up to 3 carbor-carbon double bonds. Examples include ethenyl {(and ethenylene)

and prapenyt (and propenylens).

As used herein, the term "halogen” refers fo flusrineg (F), chilorine (C5), bromine (B}, or
focing {1} and the ferm “halo” refers (0 the halogen radicals: fluore {-F), chioro {-Cij,
bromot-Br), and iodo{-1}.

As used herein, the term “C..Cq haloaliyl” refers to a straight or branched chain alkyl

group as defined above contalning at least 1, and at most 6 carbon atoms raspectively
-Qn -
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subshiuted with &t least one halo group, halo being as defined herein. Examples of such
branched or straight chained haicalkyl groups useful in the presant invention include, but
are not limited fo, methyl, ethyl, propyl, sopropyl, isobutyl and n-buly! substituted
independentty with one or more halos, e.g., fluore, chivro, bromo and iodo,

As used herein, the ferm “cycloalkyl’ refers 1o 2 non-aromatic cydlic hydrocarbon ring
containing the spedified number of carbon afoms so, for example, the term “CeCy

- eydoatkyl” refers to a non-aromatic cydic hydrocarbon ring having from five to seven

carbon aloms. Exemplary “Cs-C; cydloalkyl” groups useful in the presemt invention
inclide, but are not limited to, cyclopentyl, cyelohexyl and cycichepiyl.

As used herein, the term "cycloalkenyd” refers i 2 non-aromatic monocytlic carboxyeyelic
ring having the specified number of carbon atoms and up fo 3 carbon-carbon double
bonds., "Cycicalkeny!” includes by way of example cyclopenteny! and cyclohexenyl.

As used herein, the term “heterocyclic” or the term *heterocyclyl® refers 1o a non-aromatic
heterocydlic ring contgining the specified number ring atoms baing saturated or having
ores or more degrees of unsaluration, containing one or more heteroaton substitufions
selected from O andior N. Such a ting may be oplionally fused o one or more other
"heterocyclic” ringls) or cycloalkyl ring(s). Examples of “heterocydlic™ moieties include,
but are not fimited to, telrahydrofuran, pyran, 1.4-dioxane, 1,3-dioxane, piperidine,
piperazine, 24-piperazinedione, pymolidine, fmidazolidine, pyrazolidineg, morpholine,
fhiomorpholine, telrshydrothiopyran, tetrahivdrothiophene, and the like.

As used herein, the ferm "aryl refers fo monocyclic carbocyclic groups and fused bicyclic
carbocyclic groups hevdng the specified number of carbon afoms and having &t least cne

aromatic ving. Examples of aryl groups include phenyl and naphthyl.

As usaed herein, the term “heleroany?” refers to an aromatic meonoeyelic ring, or to a fused

- bicyelic or ieychic ring systum whereiln at least one ring is aromatic, having the specified

nignber of ring atoms and contfaining at least one heteratom seledled from N, O, andlor S.
Examples of “heteroaryl” groups used herein include furanyl, thiopheny!, pynolyl,
imidazolyl, pyrazolyl, triazalyl, telrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadigzolyl, oxo-
pyridyl, thiadiazolyi, isolhiazolyl, pyridyl, pyridazyl, pyrazinyl, pyrimidy, quinoling,
isoguinolinyt, benzofuranyl, benzothiophenyl, indolyl, indazol.

-1 -
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As used herein, the term “"sikoxy” refers (0 the group RO~ where R, 18 alkyl as defined
ahove and the terms *C, Caalkexy” and "Gy alkoxy” refor to an alkoxy group as defined
hersin wherein the alkyl moiely contains al least 1, and at most 3 or 8, carbon aloms,
Exarmplary "G, Cy alkoxy” and °C,.Cyalkoxy” groups usefill in the present invention include,
but are not imited to, methoxy, athoxy, n-propoxy, Bopropoxy, i-butexy, and t-bufoxy.

As used herein the term “hydroxyalkyt refers lo the group —R.OH, where R, is an alkylers
grous as defined above.

As used hersin, the ferm “haloalkoxy” refers {o the group R,O-, where R, is haloalky as
defined abuve and the term "CoCs haloalkoxy” refers to a haloaikoxy group as defined
herein wherein the haloalkyl moiety containg at least 1, and al most 6, carbon atoms.
Exemplary G0y halcatkoxy groups useld in the present invention include, but is not
limited {o, Frifluoromethoxy.

I one embodiment B is Y7,

In one embodiment Y is 2 bond {J.e. is absent) or ~CH = CH~. 1t a perticular aspect, Y is
a bond,

In ons embodiment, 2 is phenyl { which may be unsubsiituted or substituled once or twice
with substituents independently selected from Cygalkoxy, GN, O, phenyl, ~OCH, phenyt
NHSO, NHCOR®, CONR'R®, SONR'R®, halogen, Cys hydroxyalkyl, Ciu alkyl) or a

N O,
g
heteroaryl group selected rom benzofuranyl, guinaling, ; pyrimiding,

thicpheryl, benzothiophenyl, isoxaszolyl, pyridinyl {each of which may bs optionglly
suibstituted by one or two groups independently selecled from €5 alkyl, Gis alkoxy,
halogen,

In a further embodiment, 7 is phenyt fwhich Is unsubstituted or substituted once by a
substfiueni selected from phenyl, OCH, phenvl, NHSO.CHy, NHOOCH, CONH,,
CON(CH:),, G, F, OCHs CN, OH, CHOH, GHs, C{CHals} oF a heterocyclic group

-4 =
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selected from benzofuranyl, quincliny, O | pyrimidiny, thiophenyl,

benzothiophenyl, isoxazolyl, pyridinyl (sach of which is substituted or is substifuled onge
by & group sefected from -OCH,, CHa, F).

In a further embodiment, Z Is phenyt (which is unsubstituted or substituted orxe by a
substiient selected from phenyt, OCHa phenyl, NHSO,CH,, NHCOCH;, CONH,,
CON{CHa), Cl, F, OCH,, CN, OH, CH,OH, CHa, C(CHaa).

In a further embodimernt Z is phenyl.

in one embodiment, R is Hor Y'Z".

In one embodiment, R? s Y'Z',

In one embodiment Y is & bond, (i.e. is absent), or C,., alkviene.

In one embodiment Y & a bond.

In one embodiment 2' is H, halogen, pheny! {unsubstituted or substituted by one
substituent selectsd from NHSORR', CONR'R®, CFs, Cis alkoxy, SO.R°, NHCOR',
SONR'R®, NR'R% or a B membered heterocyclic group which contains one nitrogen
atory (which is unsubstituted or subslituted one tme by a group sslected from Cy.; alkyl,
-CH, phenyl, SOR®, CONR'R®.

in one embodiment 2" is a 6 membered heterocyclyt optionally substitufed by one or more
substituents as described above. Prefarably Z' s a 6 membsred helerocyciv substiuted
by -SO.R® wherein R® is as defined above. Most preferably the 6 membered heterocyelyl

is 4-piperidyl.

In a further aspect of the presend nvention, there Is provided a compound of Formula
{fax
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wherein R represents H, halogen, or a group -YZ;
Y represents a bond {Le. is absent), C..e alkylene or Cus tlkenylens;

Z represents an aryi or hetercary! group sach comprising 5-14 ring members, said
aryl or heleroaryl being oplionally substituted by one or more substitents
independently sslected from hailogen, O, iy alkyl, Cqp haloalkyl, Cos alkosy, Cs.
¢ haloalkoxy, CN, C.s hydroxyaliyl, phenyl, O-C.s alkyl-phenyl, NHSOR?,
NHCOR®, CONR'R®, SONR'R™

R, R and R® independently represent H or Cq.s atkyl;
R” repressents H, halogen or a group —Y*Z%;
Y’ represents a bond fi.e. is absent), Cy.s alkylene, Cas alkenylene:

7' represents a 6 membered arvl, 5 or 8 membered heteroaryl, 5 - 7 membered
heterocyelyl, Csy cycloalkyl, Csr cycloalkenyl, sach of which may be oplionally
subsiitted by one or more substituents independently selected from SOR®,
NHSO.R®, COCys alkyl, Cig alkyl, Cue haloalkyl, Crs alkoxy, Gy haloalkoxy,
hatogen, CONR'RS, NHCOR” or pheny! {direclly aftached or attached by a C,.
satkylene, CONH, G, alkenyiene spacer and optionally substitided by one or more

—N ﬁw%
substituent selacled from I

hatoatkyl, Cre haloalkoxy, OH, halogen);

8 a“{yi! c?-ﬁ aik{)xyl C‘l*ﬁ

R® represents H Gy alkyl, phenyl {oplionally substituted by Crs alkyl, halogen, Cos
haloalkyl, G haloalkoxy, Cue alkoxy);

-43%.
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R’ and R® independently represents Cyq alkyl, H, Crs alkylene NR'R™;
R? and R™ independently represents C,, alkyl, H;

with the provizo R and R do not both represent H:
or & salt, sohale, or physiclogically funclional derivative thereof,

While embodiments for each variable have generally been fisled above separately for
each vatlable, compounds of this Invention includes those in each variable in formuta (1)
may be independently selecked from each described embodiment for each variable.
Therefore, this invention is infended to include alt combinations of embodiments for each
variable, Examples are described below.

Thus, in one smbodiment R' &8s YZ and R® is H or Br, wherein YZ indludes all
combinations of embodiments described above for Y ang Z.

in a further embodiment, R' is phenyl or Br and R® Is Y'Z' wherein Y'Z' indudes al
combinations of embodiments described above for Y and Z°,

in a further embodiment R' I8 Y2 and R? is Y'Z' wherein Y2 and Y'Z' include alt
combinations of embodiments described above for YZ and Y'Z',

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

Bphenvi-1H-indole-7T-carboxamide;
B-{4-biphenylyl}-1H-kxlole-7-carboxamide;
5-{4-[{phenyimethylloxylphenyll-1H-indole-T-carboxamide;
§-{4-{{methylsulfonyl)aminciphenyl}-1H-indole-7-carboxamide;

5 f-{acetylaminolphenyll-1H-indole-7-carboxamide;
5-[3-(aminccarbonyliphenyli-1H-indole-7-carboxamide;
5-(4-chiorophenyl)-1H-indole-T-carboxamids;
s{3-{acetviaminojphenyil-1 H-indole-7-carboxamide,
S-3-{arninosuiforydiphenyll-1H-indole-7-carboxamide;
5-{3-[{dimathytamino)carbonyiiphenyl}-1H-Indole-7-carboxamide;

5-{&fluorophenyl}-tH-rdole-7-carboxamide;
-4 -
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5-[3-(methyloxy)phenyll-tH-indole-7-carboxamide;
5-(3-cyanophenyl)-1H-indole-7-carboxamide;
5-{3-hydroxyphenyl}-1H-indole-7-carboxarmide;
5-{3-guinolingl}-1H-indole-7T-carboxamide;

5.4 1-benzofuran-4-yi}-1H-indole-7-carboxarmide;
5-{1,3-benzodioxol-5-yi}-1H-indole-7-carboxamide;
5-{{E}y2-phenyisthenyll-1H-indole-7-carboxamide;
S-{B-pyririding}-1H-indole-7-carboxamide;
5-(3-binhanylyl}-1H-indole-7-carboxarnide;
5-(1-benzofuran-2-yi}-1H-indole-7-carboxamide;
5-(1-benzothien-2-yh-1H-indole-7-carboxamide;
5-[3-(thydroxymethylphenyl]-1H-indole-7-carboxamide;
5-{Z-napbthalenyl)-1H-indole-7-carboxamide;
B-(4-Huarophenyl)-1H-indole-7-carboxamide;
B8-{medhwioxy-3-pyridiny-tHndole-7-carboxamids;
S-f4-{hydroxymethyliphenyi]- 1H-indole-7-carboxamids:
5.{3-chiorophenyi}-1H-indole-7-carbuxamide;
5-{2-methviphenyl)-1H-indole-7-carboxamide;
5-{3-{{phenvirmethyloxyiphenyl-tH-fuiole-7-carboxamide;
S-(2-chiorophenyl-tH-indole-7-carbadxamide;

 5{3, 5-dimethyl-d-isoxazolyl)-1H-indole-7-carboxamide;

a-{2-[(phenyimethyhoxylphenyil-1H-indole-7-carboxamide;

- {S-quinolinyl-1H-indole-7-carboxamide;
5-{1-naphthalenyl}-1H-indole-7-carbuxamide;
S-bromo-S-phenyl-1H-indole-7-carboxamide;
3dpdo-Bphenyl-iH-ndole-7-carboxamids;
3,5-diphenyl-1H-indole-7-carboxamide;
3-{4-f{methylsulfonyllaminclphenyl}--phenyl-1 H-indole-7-carboxamide;
S-phanyi-3-(3-pyridinyl}- 1 H-indole-7-carboxamide;
3-{4-{](2-aminoethyaminclcarbonyliphenyil-S-pheryi-1 Hrndole-T-carboxamide;
3f4-{{{4-{methyloxy)-3-{4-methyl-1-piperazinyliphenyliaminolcarbonyiiphenvil-S-phenyl-
{H-indole-7-carboxarmide formate;
S-pheny-3-{3-{Fflucromathyl)phenyl]-tH-indole-7-carboxamide;
S-aromo-3-todo-tH-indole-7-carboxamide;
3-{1-athyl-3-piperidinyi}-S-phanyi-1H-ndole-7-carboxamide;

5-phenyi-3-{3-piperidinyl)-1H-indole-7-carboxamide;
w45
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&-phenyl-3-{1-{phenylimathyl}-3-piperidiny-1H-indole-7-carboxamids;
3{1-cycivhexen-1-yi)-5-phenyl-1H-indole-7-carboxamide;
S-cyciohexyl-b-phenyl-1H-indole-7-carboxamide;
3{1-[3-{mathyloxy)phenyviisthenyl-5-phenyl1 Hendole-7-carboxamide;
Sphenyi-3-11-{phenyimethyl}-1,2,3,6-tetrahydro-4-pyridinylj~ 1 H-indole-7-carbox-amide:
S-phenyt-3-{4-piperidinyl}-1 H-ndole-7-carboxamids;
3-{1-{{4-chiorophenylsulfonyll-4-piperidingl-5-phenyl- 1 H-indole-7-carboxamide;
S-phenyl-3{ 1-{progyisulfonyl}-4-piperidinyl]- 1 H-indole-7-carboxamide;
3-{1-acetyl-4-piperidind}-5-phenyi-1H-ndole-7-carboxamide;

3+ 1-(N,N-dimethyi-B-alanyi-4-piperidingil-S-phenyi-1H-indole-7-carboxamide;
3(1-ethyl-d-piperidingj-5-phenyl-tH-indole-7-carboxamide formate;
I-{1-methylpyrrolidin-2-yh-5-phenyl-1 H-indole-7 -carboxamide;

3 -{ethylsulfonylpyrrolidin-3-vil-5-phenyl-1H-indole-7-carbuxamide;
3-{4-(methyisulfonyl)phenyll-5-phenyb1 H-indole-7-carboxarmide;
353-{acstviamino)phenyl}-S-phenyl-1H-indole-7-carboxamide;
3-f4-{ethyisulfonyliphenyil-5-phenyl-1 H-indole-7 -carboxamide;
3-{3-{methylsulfonyliphenyl]-5-phenyl-1 H-indole-7-carboxamide;
3dhexahydro-1H-azepin-4-vi}-G-phenyl-1H-indole-7-carboxamide;
3-{1-{ethyisulfonyhexahydro-1Hazepin-4yi}-5-phenyl-1 Hindoie-7-carbox-amids;
S-pheny-3-2-{4-pyridinyllethyil-1Hindole-7-carboxamide;
3-{[1-{ethyisulfonyi4-piperidinviidensimethyil-8-phenyl-1H-indola-7-carboxamide;
3-[1-{ethyisulfonyl}-4-piperidindl-B{4-thvdroxymetindiphenyil- 18- indole-7-carboxamide;
S-pheny-3-{3-piperidinyimethyl)- 1 Frindole-7-carboxamide;
5-phenyl-3-12-{4-piperidinyljethyl]-1H-indote-7-carboxamids;
3-{2-[1-{ethyisulfonyl}4-piperidinyllethyl}-5-phenyl- 1H-indole-7-carboxamide;
3-{[1-{ethyisuifonyi}-3-piperidinylimethyi}-5-phenyk-1H-indole-T-uarboxamide;
3-{[1-(ethyisuifonyli-d-piperidinylimesthyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[{21sutfonyli-4-pineridingll-H-phenyl-1H-indole-7-carboxamide;
3-{i-{{4-flucrophenylsulfonyil-4-piperidind}-5-phenyl-{ HHirdole- T-carboxarmide;
3-{1-]{4-methviphenylisuifonyil-4-piperidinyi}-5-phenyl-1 H-indole-7-carboxamide;
3-{phenylsulfonyl-4-pipendingll-5-phenyl- 1H-Indole-7-carboxamide;
3-{1-{4-{methyioxyiphenylisulfonyl-4-piperiding}-S-phenyl-1 H-indole-7-carbuxamids;
3]1-fethanesulfonyl}-4-piparidinyll-5-phenyl-1Hindole-7-carboxamide;
3-{1f(@-propanesulfonyl-d-piperidinyl-S-phenyl-1 H-ndole-7-carboxamids;
S-phenyk-34{1-{propanssulfonyl}-1,2,3, B-tetrahydro-4-pyridinyi]-1 Heindole-7-carboxamide;

5-phenyl-3-{1-{{4-{Irifluoromethyphenylsuifonyli-4-pipsridinyl}-1H-indole-7-carboxamide;
“ 18-
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3-{1-[(2,4-dichlorophenyl)sulfonyl]-4-piperidinyt-5-phenyliHndole-7-carboxarmide;
3-§14{3 4-dichierophenyljsulfonyi]-d-piperidinyi}-5-phenyl-1 H-ndole-7-carboxamide;
3-{1-lethyiaminecarbonyil-4-piperidinyl}-S-phenyl-1H-indole. 7-carboxamide;
3-4{1-1{4 -1piperazinvilcarbonyii-4-piperidinyil-b-phenyi-1 H-indole-7-Carboxamide;
&-{4-chiorophenyl}-3-11-{propanesuifonyiy-4-piperidinyi]- 1 H-indole-7-carboxamide;
3-{1-[{d-flucrophenylsullfonyll-4-piperidinyi}-5-{4-chloropheny}-1 H-indole-7-carboxamide;
5-{4-[{methyisulfonylaminoiphenyl}-3-1-{phemytmethyi}-1,2,3,8-letrahydro-4-pyridingl-
1H-indole-7-carhoxamide;
§-{d-{{methyisulfonvijamino]phenyvil-3-{4-pipercinyl-1H-indole-7-carboxamide;
B-bromo-3-{1-{ethanssulfonyl}-4-piperidinyl}- 1H-indole-7-carboxamide;
3-{1-{ethanesulfornyl)4-piperidinyll-5-{4-{{methyisuiforlaminolphenyl}- 1 H-indole-7-
carboxamide;
3-[1-{ethanesulfony!)-4-piperidinyll-5-(3-methyiphenyl}-1 H-indole-T-carboxamide;
3-[1-{ethylsulfony)}-4-piperidinyl]-5-(2-thienyi)-1 HH-indole-7-carboxamide;
3-F1-{ethylsulforyl)-4-piperidinyl-5-(3-thienyl)-1 H-indole-T-carboxamide;
3 Ja-{rethyisulfonyiphenyl}-S-phenyi-iH-ndole-7-carboxamide;
3-{4-[{{dimethylaminoisulfonyiiphenyl}-5-phenyl-1H-Indots-7-carboxamide;
33~ (methytsulfonylamino]phenyl}-5-phenyh 1H-indole-7-carbaxarnide;
3-1-{athyiaulfonyl}-4-piperidingl-5-{3-fimethyisutfonyllaminoiphenyi}-1H-indols -7~
carboxamide;
Bfd-{acetylaminojphenyll-3-{ t-{ethvisulfonyl}-4-piperidingl]-1 Mendole- 7-carboxamide;
B-{4-{{dimethylaminojsuifonyliphenyll-3-{ 1-{ethyisuifonyl}-4-piperidinyl}-1 H-indole-7-
carboxamide;
S8-(mcalylamino)phenyl}-3-{1-(ethylsulfonyi}-4-piperiding]-1 H-indole-7-carbox-amide;
3-P1-{ethwisulformi-4-piperidiny!-5-{ 1 H-pyrazok4-yi -1 H-indole-7-carboxamids,;
FH1-{sthylsulfonyi}-4-piperidingl]-5-{3-(hydroxymeihyliphenyvil-1Hindole-7-.carboxamids;
5+{2 A-difuorophenyl)-3-f 1-{ethyisulfonyl}-4-piperidinyl]-1 H-indole-7-carboxamide;
3{1-{ethvisulfonyl}-4-piperidingil-5-[4-(methyloyiphenyl}- 1 H-indole-7-carboxamide;
3{1{ethylsulfonyly-4-piperidinyl]-5-{4-fluoro-Z-methylphenyl)-1 H-indole-7-carboxamide;
3 1-{ethyisulfonyt)-4-piperidinyl]-5-{4-fluorophenyf}- 1 Hindole-7-carboxamids;
5.{4-biphenylyb-34 1-(ethyisulfonyly-4-piperiding}-1 Frindole-T-carboxamids;
5-44-{1, 1-dimethylathyliphenyil-3-[1-{sthylsulfony))-4-pipeddinyll-1Hndole-7-carhoxamide;
3{1-{ethylsulfonyl)-4-piperidinyl}-5-{4-methyiphenyl)-1H-indole-7-carboxarmide;
3-[t-{ethylsulfonyl)-4-piperidinyl]-5-{4~pyridinyl)-144-indole-7-carboxamide;
F-{ethyisulfonyi)-4-piperiding]-5-{6-fluoro-3-pyridinyl}-1 Heindole-7-carboxaniide;
3-[1-{ethylsutfonyl)-4-piperidinyl}-5-({8-methyk-3-pyridinyt}- 1 H-indole-7-carboxamide;
-17- '
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3-[-{ethylsulfonyl-4-piperidingl-5-{@-meth-3-pyridinyl)-1 Hindole-7-carboxamids;
3-{1-{ethylsulfonyl}-4-piperidind]-5-18-(methyioxy)-3-pyridiny]-1 H-indole-7-carboxamide:
5-phenyi-3-{N-acelyl-3-piparidinylmethyl}- 1F-indole-7-carboxamide,
518-{ethyloxy)phenyl]-3-[1-{ethylsuifonyl)-4-piperidinyl]- 1 H-indole-T-carboxamide;
3 1-(ethylsutfonyl)-4-piperiding]-§-{2-flucrophenyl)-1 H-indole-7-carboxamide:
3-11-{ethylsulfonyl)-4-piperidinyl-5-[3-(rifluoromethyl)phenyll-1 H-indole-7-carboxamide;
3-{1-{ethyisulfonyl}-4-piperidinyl}-6-{4-{trifucromethylphenyi}-1H-indole-7-carboxamide;
3-[1-{ethyisulfonyl}-d-piperidinyl]-5-3-ucrophenyl -t H-indole-7-carbaxamide;
5-{3,5-dichlorophenyl)-3-1-{ethyisulforyi}-4-piperidinyl]-1 Hindole-7-carboxamide;
5-(3 4-difisorophenyl}-3-[1-(ethylsulforyl)-4-piperidinyl]- 1 Hindeole-7-carboxamide;
3-bromo-5{3-{{dimethylarminoicarbonyiphenyil-1 H-indole-7-carboxamide;
842 8-bisimethyloxy)pheny}-3-bromo-1 Hindole-7-carboxamide;
3-bromo-&-{4-flucro-2-methyiphenyl}-1 Hindole-7-carboxamida;
3-bramo-5-{8-uoro-2-{methyloxyiphenvij-1 Hindole-7-carboxamide;
3.bromo-5-(3-quinclinyl}-1H-Indole-7-carboxamide friffuoroacetate:
3-bromo-5-{5-quinalinyly-1H-indolke-7 -carboxamide trifluoroacetate;
512 8-bis{imetiyloxyphenyl-3-bromo-1H-indole-7-carboxamide;
A-bromo-8-{2-8uorophenyl}-1H-indole-7-carboxamide;
§-{2 4-bis{methyloxyiphenyl]-3-bromo-1 Hindole-7-carboxarmide;
3-bromo-5-[2-{methyloxy)-3-pyridinyl}-1 H-indole-7-carboxamide frifluoroaceiate;
S-bromo-5-[2,3,4-tris(methyloxy)phenyi}-1 H-indole- 7-carboxamide;
3-§1-[{4-chloro-2, 5-dimethyiphenyiisulfondl-4-piperidinyi}-S-phenyl-1H-indole-7-
carboxamids;
31 I5-bromo-2-{methyloxylphenyllsulfonyli-4-piperidingl}-S-phenyvi-1 H-ndole-7-
carboxamide;
31 ~{{&«f&mw«2wmethy§pm}su%fényﬁ%geﬁdﬁzyi}vﬁwph@n%i Hindole-7-carboxamide;
3G Huorophenyisulfonyi-4-piperidinyii-5-phenyl- 1 Hndole-7-carboxamide;
Sphenvi-3-{1-{I2 4,8-rs{ I-methylethvliphenylisulfonyli-4-piperidiny}- 1H-indole-7-
carbozamids;
S.(1-{14-(1, {-dimethyipropyliphenylisuifonyl-4-piperidinyi)-§-phenyl-1 H-indole-7-
carboxamide;
3{1-{(Z-methylphenylsulfonyll-4-piperidinyl)-5-phenyl-1 H-indole-7-carboxamide;
3L 2-iodophenyl)sulfonyll-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-{{4-pentylphenylisufonyli-4-piperidinyll-5-phenyl-1 H-indole-7-carbexamide;
S-nhenyl-3-{1-{{4-propyiphenyisulfonyll-4-piperidinyt}-1 Hindole-F-carbioxamide;
A-f1-f2 4-diffuorophenyhisuffonyil-4-piperidindl-5-phenyl- 1 F-indole-7-carboxamids;
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3102 B<dimethyinhenyhisulfonyll-d-Siperidiny!}-5-phenyl-1 Hindole-7-carboxamide;
3-41-[(4-ethyiphenylisulfonyil-4-piperidinyi}-5-phenyk1 H-indole-7-carboxamide;
3-{1-[{3-methyiphenylisulfonyi]-4-pipesidingl-5-pheny- 1 M-indole-7-carboxamide;
F{1-{B-I2{methyloxy)phenviiowyiphenyisulfonyl--piperidinyl-5-phenyl-1 A-indole- 7
carboxamide;
8-4{1-{{4-{{4-imethyloxylphenylloxyiphenylisulforyi)-4-piperidinyl}-5-phenyl-1 H-indiols-7-
carboxamide;

314 fuorophenylioxylphenyiisulfonyl-4-piperidinyl-S-phenyi- 1+ -indole-7-
carboxamide; '

314382 methyioy)phenyijoxyiphenyl)sulfonyil-4-piperidinyl}-5-phenyl-1 H-indole-7-
carboxamide;

A-[1-{ {d-1{4-chiorophenyljoxylphenyitsulfonyi)-4-piperidinyl]-5-phenyl- 1 H-ndole-7-
carboxamide;
3-{1-{{3-{{4-{meihyioxylphenyijoxylphenylisulfonyl-4-piperidiny}-5-phenyl-1H-indole-7-
carboxamide;

5-phenyk-3-(1-{[S-{phenyloxy)phenyiisulfonyli-4-piperiiinyl}-1 H-indole-7-carboxamide;
3-M1-{{3-{#-chlorophenylioxyiphenytsulfonyl-4-piperidingll-5-phenyl-t Hindole-7 -
carboxamide;

F{I-{{4-{2-methyiphenyiloxylphemyllauifony!-4-piperidinyi-S-phenyl-1 H-indole-7-
cavhoxamide;

3-{1-j4-chioro-4-Biphenylyllsulfonyll-4-piperidinyi}-3-phenylk-1 H-indols-7-carboxamide;
3[1-({3{2-methylphenyboxylphenylisulfonyl)-4-piperidinyl-5-phenyl-1 H-indole-7-
carboxamide;
3-[1-{3-[{2-chloropheryiioxylphenylisulfonyii-4-pipendinyil-5-phenyl-1Hindole-7-
carbhoxarmice;
3-{1-{{&-chloro-1-naphthalenyl)sulfonyll-<4-piperiding}-5-phenyl-1H-indoke-7-carboxamide;
3{1-{{4'-{methylony)-3-biphenyiyisulforyd-4-piperidinyl)-S-phenyl-1 H-indole-7-
cashoxamide;
3-[1-(3-biphenylylsulfonviy-4-piperidinyl]-&-phenyl-1H-indole-7-carboxamids;
3-{1~{[{4-fluorophenyiimethyiisutfonyt-4-pineridinyly-5-phenyl-1H-ndole-7~-carboxarnide:
3-{1-}{8-chloro-Z-naphihalenyljsulfonvil-4-piperidinyi}-8-phenyl-1MH-ndole-7-carboxamice;
3 {1-{J4"-fnethyloxy)-4-biphenylyiisulfonyi}-4-piperidingl)-5-phenyb § H-indole-7-

. garboxamice;

$~{2«§mm@henyi}~1}$~§z¥de¥e-?-carbmz¥§i{%e;

5-{3-{[(2,2-dimethylpropyhiaminclcarbonyliphenyl}-1 H-indole-7-carboxamide;

5-{3{{{1-meathylethyllaminojcarbonyljpheryl)-1 H-indole-7-carboxaimide;
ET
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5-{4-{(2 2-dimethvipropyilaminolcarhoryiiohenyl}- 1 H-indole- T-carboxamide;

B-I4-[{ propylamino)carbonyliphenyl}-1H-indole-7-carbeamide;

5-{4-{[{ 1-methylethyhaminojcarbonyijphenyi}-1H-indoie-7-carboxamide;
5-{44{diethylarmino)carbonyliphenyl}l-1H-indole-7-carboxamide ;

341-(methylsulfonyly-1,2,3 8-tetrahydro-4-pyridinyfl-5-phenyi- 1 H-indole- T-carboxamids;
3~{3-oxocyslopeniyil-5-phenyl-1Hindole-7-carboxamide;
Sphenyl-3-{3-[(phenyimethylamind]oyciopentyl}- 1 H-indole-7-carboxamide;
3{3-aminocyclopentyl-6-phemg- 1H-indole-7-carboxamide;
3-48-[(ethylsulfonyaminoloyciopentylt-S-phenyk- tH-indole-7-carboxamide;

S-bromo-3-{ {-{propyisulfonyt}-4-piparidinylj-1 Hindole-7-carboxamids;
5-bromo-3-(3-pyricinyi-1H-indele-7-carboxamide;

5-bromo-3-F1-(mathylsulfonyty-1, 2,3 8-etrahydro-4-pyridingl-1 Hdndole-7-carboxamide;
3{{4-hydroxyphenyiimethyil-5-phenyl-iH-indole-7-carboxamide;
&-bromo-1H-indole-7-catbioxamide;

5-{4-chiorophenylYI H-indole-T-carboxamids;
S-bromo-3(4-piperidinylyiH-indole-7-carboxarmida;

or z salt, sojvate, or physiclogically functionsa detivative thersol.

As used hersin, the term “optionafly” means that the subssquently desoribad eveni{s) may
of may not ocour, and includes both event{s), which ocour, and events that do not oocur.

CAs used herein, the term “physiclogically funclional derivative” refers to any

pharmaceufically acceptable derivative of @ compound of the present invention, for
example, an ester or an amide, which upon adminisiration to a mammal is capable of
providing {directly or indireclly) a compound of the present invenlion or ann active
melabolife thereof. Such derivatives are clear 1o those skilied In the art, withowt undue
experimentation, and with reference to the eaching of Burger's Medicingl Chemistry And
Drug Biscovery, 5" Edition, Vol 1- Principles and Praciics, which is incorporated herein by
raeferance to the exdent that it teaches physiclogically funclional derivatives.

As usad hersin, the term “solvale” refers to 3 complex of variable stolchiometry formed by
a solute {in this Invention, & compound of formuta {1} or @ salf or physiologlcally functional
derivative thereof} and a solvent. Such schvenis for the purpose of the invention may not
interfere with e biological activity of the solute. Exampies of suitable solvents includs,

hut are not limfted o, water, methanol, ethanol and acetic acid, Praferably the solvent
-0~
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used is § pharmaceutically accepiable solvent, Examples of suitable pharmacsutically
accepiable solvents include, without limitation, water, ethano! and acelic acid, Most
nreferably the solvent used is water.

As ussd herein, the term "substifuted” vefors to substitution with the named substituent or
substituents, mulliple degrees of subsiitution being allowed unless otherwise siated,

Certain of the compounds described herein may contain ong or more chiral atoms, or may
ofhetwise be capable of existing as two enanfiomers. The compounds of this invention
include mbdures of enantiomers as well as purified enantiomers or enantiomerically
enriched mixfures. Also included within the scope of the invention are the individua!
isomers of the conpounds rapresented by formula (i) above ag well as any wholly or ‘
partizlly equilibrated mixkures thereof. The present invenfion ziso covers the individual
isomers of the compounds repraserded by the formulas above as mixhres with Isomers
thereof in which one or more chiral centers are inverled. Also, it is understood that any
fautomers and mixiures of Tautomers of the compounds of formuda () are included within
the scope of the compounds of formuia ().

The present invention algo covers sall of the compounds of formula {1, Typically, the
salts of the present invention are pharmaceutically acoaptable salls. Salls encompassed
within the ferm "pharmacsutically accepisble salls” refer {o non-toxic salis of the
compounds of this invention. Salls of the compounds of the present invention may
cumprise acld addition salts derived from a nitrogen on g substituent in the compound of
formuda {3 Represenistive salts include the following salts: acelats, benzenssuifonate,
benzoate, bicarbonude, bisulfale, bitartrate, borate, romide, calcium edelate, camsyiale,
carbonate, chioride, clavuisnale, citrale, dihydrochiorkie, edetlate, edisviate, estolate,
psylate, fumarate, gluceptate, gluconate, glulamate, glycoliviarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochioride, hydroxynapbthoate, iodide, issthionste,
lactate, laciobionate, laurste, malafe, maleate, mandelate, mesylale, methylbromide,
methylnitrate, methylsuifate, monopolassium meleate, mucale, napsylate, nitrate, N-
methyiglucamine,  oxalate, pamosle (embonate), palmilsie, pantolhenate,
phosphate/diphosphate, polygalacturonate, polassium, salicylate, sodium, stearste,
subacatalte, succinate, lannaie, ferrate,  leodlale, losviate,  triethicdide,
rimsthylammonium and valerate. Other salts, which are not pharmacsutically accepieable,
rmay be usefil in the preparation of compounds of this invention and these form a further

aspect of the invention,
wef -
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While it is possible that, for use in therapy, therapeulically effective amounds of &
compound of formula (1), as well as salls, solvates and physiological funclional dervatives
thareof, may be adminisiered as the raw chemical, It is possible to present the active
ingredient as a pharmaceutical composition. Accordingly, the invention further provideé a
pharmaceutical composition, which comprises a compound of formula (1) and salts,
solvales and physiclogical funclional derivalives thereof, and one or more
phsrmaceutically sccopinble carrders, diivents, or exciplenis. The compounds of the
forrmuda ) and salts, solvates and physiological Tunctional derivatives thereof, are as
gescribed above. The camier(s), diluent{s) or excipient(s) must be acceptable in the
sense of being compatible with the other ingredients of the formulation and not
deletarious to the recipient thereol. o accordance with another aspect of the invention
there is also provided a process for the preparation of a pharmaceutical composition
including admixing & compound of the formula (1), or salts, solvales and physiclogical
funclional derivatives thereof, with one or more pharmaceutizally acceptable carriers,
diluents or excinients.

Pharmaceytical compositions may be presented in unil dose forms contgining a
pradaiermined amount of active ingredient per unit dose.  Such a unit may contain, for
example, 0.5mg o 19, preferably img to 700mg, more preferably Smg to 100mg of a
compound of the formula (1), depending on the condiiion being treated, the roule of
administration and $e age, weight and condifion of the palient, or pharmsceuticsl
compositions may be presented in unit dose forms confaining a predelermined smount of
aciive ingrediant par unit dose. Preferred unit dosage compoaitions are those containing a
dadly dose or sub-dose, as herein above reciled, or an approprgte fraction thereof, of an
achve ingredient. Furthermore, such pharmaceutical compositions may be prepared by
any of the methods well known in the pharmacy &l

Pharmaceutical compositions may be adapted for administration by any appropriaie route,
for example by the oral (including buceal or sublingual), rectal, nasal, fopical (induding
buccal, sublingual or transdennal), vagingl or perenteral {Including subculaneous,
nramuscular, infravenous of intradermal} route.  Such formulations may be prepared by
any method known in the art of pharmzaoy, for axampie by bringing into association the
aclive ingredient with the carrier(s) or excipient(s).
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Pharmaceutical composiions adapted for oral adminisivation may be presented as
discrete units such as capsules or lablets; powders or granules; solutions or suspensions
n agueous or nor-aqueous liquids; edible foams or whips; or ofl-in-water iquid emulsions
or water-in-oHl liquid emtsisions.

For instance, for oral administration in the form of a tablst or capsule, the adlive drug
component can be combined with an oral, non-toxic pharmacsutically acceptable iner
cartier such as ethanol, glycerol, water and the like. Powders are prepared by
comminuiing the compound to a sullable fine size and mixing with a simitatly comminuted
pharmaceutical carrier such a8 an edible carbohydrate, as, for example, starch or
mannitol, Flavoring, preservative, dispersing and coloring agent can also be present.

Capsules are made by preparing & powder mixlure, as described above, and filling
formed gelatin sheaths. Gidants and lubricarts such as cofloidal silica, tale, magnesium
stearate, calolum siearate or solid polvethylene giyeol can be added fo the powder
mixture beforg the filling operation. A disintegrating or solubliizing agent such as agar-
agar, calcksn carbonate or sodium carbonale can alse be added to improve the
availability of the medicament when the capsule is ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be ecorporated into the mixture.  Sultable binders include
starch, gelatin, natural sugars such &s glucose or belajaciose, sorm swesteners, natural
and synthslic gums such as agcacle, tagacanth or sodium  alginate,
carboxymethylosliulose, polyethylene glyeol, waxes and the like. Lubricants used in these
tosage formis inchide sodium oleate, sodium stearate, magnesium stearate, sodium
berizoate, sodium acelote, sodium chioride and the ke, Disintegrators include, without
firritation, starch, rasthyl cellulose, agar, bentonite, xanthan gum and the like. Tablets are
formudated, for example, by preparing a powder mixture, granulating or slugging, adding a
jubricant angd disinfegrant and pressing into teblets. A powder mixbure is prepared by
mixing the compotund, suitably comminuted, with a diluent or base as described above,
and optionally, with a binder such as carboxymethylceiiulose, an aliginate, gelatin, or
polyvinyl pyrrolidone, a solution retardant such ag paraffin, @ resorplion accelerator such
a5 a quatemary salt andlor an absorption agant such as bentonite, kaciin or dicalchmm
phosphate. The powder mixiurg can be granudated by welling with a binder such &% syrup,
starch paste, acadia mucilage or solutions of celiulosic or polymeric materials and forcing
through a screon, As an altemative 1 granulating, the powder mbdure can be run through
-23~-
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the fablet machine and the result is imperfectly formed siugs broken o granules. The
granules can be hubricated to prevent sficking to the iablet forming dies by means of the
atdition of stearic add, a stearate salt, tale or mineral 0. Tha Ribricated midturs s then
compressed info tablets. The cormpourkds of the presant invention can also be combinsd
with a fres flowing inert carfer and compressed info tablsts directly wii%zau% goingy through
the granulating or slugging sieps. A clear or opaque protective coating consisting of a
sealing coat of shellac, a coating of sugar or polymeric material and 2 polish coating of
wax can be provided, Dyestuffs can be added 1o these coalings fo distinguish different

~ unit dosages.

Oral fuids such as solution, syrips and elixirts can be prepared in dosage unit form so
that a given guaniily contains a predelermined amount of the compound. Syrups can be

. prepared by dissolving the compound in & suitably flavored agueous solution, while olixirs

are prepared through the use of a nondtodic alcohofic vehicle. Suspensions can be
formulated by dispersing the compound in a non-odic vehivie.  Solubllizers and
emulsifiers such as ethoxyigted isostearyi alcohols and polyoxy athylane sorbitol sthers,
preservatives, flavor additive such as peppermint ol or nalural swesteners or saccharin or
other artificisd sweetaners, and the fike can also be added.

Where appropriale, dosage unit compositions for oral administration can be
microancapsudated,  The formulation can also be prepered to prolung or sustain the
release ag for example by coating or embedding particulate material In polymears, wex or
the fike.

The campounds of formula (1), and salis, solvates and physiological functional derivatives
thereos, can also be administerad in the form of liposome delivery systems, such as small
urilameliar vasicles, large unilametiar vesicles and nuiftilamellar vesicles. Liposomes can
be formed from a verely of phospholipids, such as cholesterol, stearviamine or
phosphatidvcholines,

The compounds of formula (I} and salis, solvales and physiclogical funclional derivatives
thereof may also be delivered by the use of monocional antibodios &s individual carriers to
which the compound molecules are coupled. The compourkis may also be coupled with
soluble polymers as targeiable drug carers.  Such polymers can  include
polyvinvipyrrolidone, pyran  copolymer,  polyhydroxypropylmethacrylamide  -phenol,

noivhwdroxyethylaspartamidephenol, or  pelysthylereoxidepolylysine  subsiituted  with
. ~24 -
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paimifoyl residues. Furthermore, the compounds may be coupled 1 a dass of
bicdegradable polymers ussful in achieving controlied release of a drug, for example,
polylactic acid, polepsilon caprolactone, polyhydrsy buiyric acikd, polyorihossters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic biock
copolymers of hydrogels.

Pharmaceutical compositions adapted for transdermal administration may be presented
as discrete paiches Intended o remaln In intimate contact with the epidermis of the
recipient for a prolonged pesiod of fime. For example, the active ingredient may be
dalivered from the paich by lontophoresis as generally described in Pharmaceutical
Research, 3(6), 318 {1588},

Pharmaceutical compositions adapted for topical administrafion may be formulated a8
ointments, creams, suspensions, lotions, powders, solulions, pastes, gsls, sprays,
acrosois or oils,

For treatments of the eys or other exiernal tssues, for example mouth and skin, the
compositions are praferably applied as 2 topical ointment or cream. When formulated in
an ointment, the active ingredient may be smployed with either a parafiinic or a water-
miscible ointment base, Allernatively, the active ingredient may be formulated in a cream
with an olHn-water oream base or & water-in-olt base.

 Pharmaceutical compositions adapled for topical administrations to the eye include eye

drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
aspecially an aqusous solvent.

Pharmaceutical compositions adapted for topical administration in the mouth indude
lozenges, pastilles and mouth washes,

Phammaceutical compositions adapied for rectal administrafion may be presented as
supposiiones or as enemss.

Pharmaceutical compositions adapted for nasal administration whersin the carrier is a
solid nclude a coarse powder having a parfice size for exampis In the range 20 o 500
microns which is administerad in the manner in which snulf is {sken, ie. by rapid

inhadation through the nasal passage from a confainer of the powder held close up to the
-25 -
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nose. Suitable composifions whersin the carrier is a liquid, For administration as a nassl
spray or as rasal drops, include aquecus or off solutions of the active ingredient,

Pharmaceutical compositions adapied for administration by inhalation include fine parlicle
dusts or misls, which may be generated by means of various types of melered, dose
pressurised agrosols, nebulizers or insufflators.

Pharmaceutical compositions adapled for vaginal administration may be presented as
pessares, ampons, oreams, gels, pastes, foams or spray forrmilations.

Pharmaceutical compositions adapted for parenteral adminisiration include agueous and
non-aguecus stenle Injection solutions which may contain anti-oxidants, buffers,
bacteriostals ard solutes which render the formudation isotonic with the blood of the
intended recipient; and agueous and non-aqueocts sierile suspensions which may inciude
suspending agents and thickening agents. The composilions may be presented n unit-
dose or miuli-dose containers, Tor exanwie sealsd ampoules and visls, and may be stored
in a freoze-dried (lyophiized) condiion requiring only the addifion of the sterlie fiquid
carrier, for example water for injections, immediately prior to use. Extemporansous
injaction solutions and suspensions may bs prepared rom sierile powdlers, granules and
tablets.

it should be understood that In addition %o the ingredients particularly mentioned above,
the compositions may include other agents conventional in the art having regard fo the
type of composition in quastion, for example those suitable for oral administration may
nchude lavowring agents.

A therapeutically sifective amount of a compound of the present invention will depend
upon a number of factors including, for example, the age and weight of the animal, the
precise condition requiring treatment and Hs severily, the nalure of the formulation, and
the route of administration, and will ullimately be st the discrefion of the alfendant
physician or veteringrian. However, an effaclive amount of g compound of formula (1) for
the freatment of neoplastic growth, for example colon ot breast carcinoma, will generally
be in tha range of 0.1 fo 100 mg/kg body weight of recipient (mammal} per day and more
usually in the range of 1 to 10 mgikg body weight per day.  Thas, for a 70kg adult
marsimal, 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 2 number {such as two, three,
-0 .
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four, five or six) of sub-doses per day such that the tolal dailly dose 13 .the same. An
effective amount of a sall or solvals, or ph;&iz}%@g‘mﬁy fupctional derivative thereof, may
be determined a8 a proportion of the effective amount of the compound of formula () per
se, i envisaged that similer dosapes would be appropriate for treatment of the other
condiions referred fo above,

. The compounts of Tormuia (1) and sails, solvates and physiolegical funclional derivatives

thereof, are believed to have ulility in inflammadory and tissue repair disorders, paricularly
rheumatold arthritls, inflammatory bowel disease, asthma and COPD {chronic obstructve
pulmonary disease)osteoarthilis,osteoporosis and fibrofic disesses; dermatosis, including
psoriasis, atopic dematitls and uliraviolet radiation (UV}-induced skin damage; autoimmune
diseases including sysiemic upus sythematosus, muliple sclerosis, psoriafic arthritis,
alkylosing spondyliis, fissue and organ rejection, Alzhelmer's disease, stroke,
atherosclerosis, restenosis, disbetes, glomervionephrilis, cancer, including MHodgking
disease, cacha:éia, inflammation assoviated with infection and certain viral infactions,
including aoguired immune deficiency syndrome (AIDS), adult respiratory  disfress
syndrome, and Ataxia Telangiestasia as a result of inhibition of the protein kinase IKKZ,

The present invendion thus also provides compounds of formua (1) and pharmaceutically
acceptable salts or solvates thereof, or physioiogically fimctional derivatives thereof, for
use in medical therapy, and particuianly in the tresiment of disorders mediated by IKK2

activity.

The inappropriate IKK2 activity referred to herein is any IKK2 activity that devisles from
the normal IKK2 activity expected in a particular mamraalian subject. ihappm;}ﬁ@iﬁ KK2
activity may take the form of, for instence, an sbnormal Increase in aclivity, or an
abatration in the timing and or conlral of IKK2 aclivily.  Such nappropriate activity may
result thenh, for example, from overexpression or mutation of the prolein kinase lsading o
inappropriate or unconirolied activation.

The present invention js dirscted o methods of reguiating, modulating, or inhibiling 1KK2
for the: prevention andfor reatment of disorders related to unregulsted IKKZ activity. In
particular, the compounds of the present invenfion can also be used in the reatment of
certain forms of renal and cardiovascular disease as well as congestive hogrt fallure,

- 27 -
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A further aspect of the invention provides & method of treatment of & mammal suffering
from a disorder mediated by IKK2 activity, which includes administering to said subject a
compound of formula () or a pharmaceutically acceptable salt, solvate, or a physiclogicaliy
functionat derivative thereof. In a preferred smbodiment, the disorder is a susceplible
cancer.

A further aspedt of the present invention provides the use of a compound of formula {1), or
& pharmaceuticolly accepiable salt or sohvale thereof, or a physiologically functionat
derivative thereof, in the preparation of a medicament for the treatment of a disorder
characterized by mappropriate IKK2 activity.

Particutar disorders characterised by nappropriale IKK2 activity Include inflarmmatory and
fssue repalr disorders, particulady theumstoid arthrills, inflarynatory bowel diseass,
asthma and COPD {chronic chstructive pulmonary disease);osteoarthritis, osteoporosis
and fibrolic diseases; dermatosis, including psoriasis, atopic dermatifis and ultraviolet
radiafion (UVHnduced skin damage; autoimmune dissases inchuding systemic jupus
pythematosus, multiple sclerosis, psoratic arthritis, alkyviosing spondylifis, issue and organ
rjection, Alzhelimer’s dissase, shoke, satherosclerosis, restencsis, diabetes,
glomerulonephritis, cancer, including Hodgking disease, cachexia, inflamimation associated
with Infection and cerlain viral infections, including acquired immune deficlency syndrome
(AIDS), adult respiratory distress syndrome, and Ataxia Telangiestasia as a result of
inhibition of the protein kinase IKK2.

Padicular disorders are an inflammatory or tissue repair disorder, most partioularly
rhoumatold arthrifis, inflammatory bowel disease, asthma, snd COPD {chrordc obstructive
pulmorsry disease).

In a stiil further aspedt, the disorder is seleclad from the group consisting of autoimnune
diseases; fiosus and organ rejection, Aizheimers disense, stroke, atherosclernsis,
reclenosis, disbeles, glomerdlonephuilis, osteogrthrilis, osisoporosis, and Alada
Telanglesiasia, Most particularly the disorder I an autoimmune disease including
systemic lupus ovthematosus, mulfiiple sdlerosis, psoriatic arthiis, or alkylosing
spondylitis, dlabetes.

In a still futher aspect, the disease & cachexda Or cancey, more particularly Hodgking

dizease,
s
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The compounds of this invention may be made by a varisty of metheds, including
standard chemistry. Any preﬁous@ defined variable will continue fo have the previously
defined mesning unless ofharwise indicated. ustrative general synthetic methods are
set out below and then speciiic compourkis of the invention are prepared in ihe Warking
Exampies.

Compounds of general formula (I} may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthesis schemes. in all of the
schemes described below, it is well undersiood that protecling groups for sensitive or
reactive groups are employed where necessary in accordance with general principles of
chemiglry. Protecting groups are mendpulated according to standand methods of organic
synthesis (T. W. Green and P. G. M, Wuis (1881) Protecling Groups_in_Organic
Synthesis, John Wiley & Sons). Thess groups are removed at a convenient stage of the
comnpotnd syrithasis using methods that are readily apparent fo those skilied in the arl
The seiection of processes as well as the reaction conditions and order of their execution
shall be consistent with the preparation of compounds of Formuda (). Those skilied in the
art will recognize ¥ a stersocenter exisls in compounds of Formula {1}, Accordingly, the
present invention inchides both possible sterecisomers and includes not only racemic
compounds but the individual enantiomers as well. When a compauiig is desired as a

single enantiomer, it may be obtained by stereospecific synthesis of by resoludion of the
final product or any convenient intermnediate. Resolution of the final product, an
intermediate, or a starling malerial may be effecied by any suitable method known in the
art. See, for example, Slewochemisity of Organic Compounds by E. L. Eliel, 8. H. Wilen,
and L. N. Mander (Wiey-inderscisnce, 1884},

Compounds of Formula | can be prepared for example according to Scheme 1 deploted
below and the Examples section following:

Scheme 4
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a) O[COL{CH, THF, it
b} 10} s-Buthyl kthium, TMEDA.
B MeOCO)0), -78C lor.
&) NBS, CH.Ch, 1t
dy 3} TFA 5L
i) MnQy THF, 1t
e} LiDH(ag) MeOH, 1t
f}  HATU, NH,, DIPEA, Dioxane-CH,Ch, 1t
g} . OCOL{CHa)le, DMAP, CHy Gl 1t
hy 5 AB{OH), KLO, PdChidppf).CHCl, DMF.
B HCL EIOH, 180°C.
fy §} represenis a kelone or asldehyde condensation reaction which produces a
corapound whare R* cludes an alkyl derivative directly attached to the ring. KOH or
NaOMe, MeOH, 65°, “
B NS, CHCl,
K} D represents a Suzuki coupling o Infroduce R® Including any or heferoary!
moigties, e.g. OJCOC{CH)al, BMAP, CHCL, 1t
iy AIBOH),, KoCO,, PACKL{dppd).CHCh, DMF, 8,
iy MO, EtOH, 150°C,
BB AB(OH),, KOO {or) Cs,00,;, (PhsP)Pd, Dioxans, waler.

Compounds of Formula | represented by example 57 may be prepared according to
Scheme 2,
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Scheme 2

a). 1 t-methyl-2-pymoliding, POCH, 15°C 10 80°C
£ i}  BOH, NaBH4
by LIOH.2H.O, MeOH, HCI, reflux
). O-{7-Azahenzatriazol-1-y}-N,N N N istamethyluronium-
hexafluorophosphate, N, dioxane

Alfernatively, compounds of Formula 1 represented by example 58 may be prepared
according to Scheme 3.

Scheme 3
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a)  HOAC, HyPO,, malcimide, reflux
h)  LAH, THF, reflux
gy  EbLN, (BOC).O, Dichloromsthane
dy B THF, MnO.
i) Ag0, NaCN, MeOH, HOI
&) I} LOHZ2H0, MeOM
i)y O-{7-Azabenzatriazol-1-yIFN NN N-etramsthyluronivm -
hexafuorophosphate, NHs, MeOH
3 TFA, THF
i) CISOEL ELN, DCM

Reaction condiions wil be apparent fv a skitied persoh and Bxamples of suitable
corclitions are furiher exemplified in the Examples Sections befow. I will also be evident
from the above scheme that a commpound of formula (I} may be converted into another
compound of formula (1) using conventional procedures, |t wilt also be evident i the
skilled arlisan that the reaction sequence may be rearranged from that depicled in the
general scheme. Thus incorporation of substitvent R* may cccur before R'. Alternatively,
R may be installed prior to the conversion of the carboxylic acid to the amide.

-
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Certain embodiments of the present invention will now be Hustrated by way of exarple
ondy. The physical data given for the compounds exemplified is consistent with the
assigned structure of those compounds.,

EXAMPLES

As used herein the symbols and conventions used in these processes, schemes and
examples are consisient with those used in the conlemporary sclentific Werature, for
sxample, the Joume! of the American Chemical Sociely or the Joumnsl of Bivlogicel
Chemislry. Standard single-letter or ihres-lelier abbreviations are generally used fo
designate amino acid residues, which are assumed {o be in the L-Configuration unfess
otherwise noted. Unless otherwise noted, alf starting materials were obiained from
comrnercial suppliers and used without further pusfication.  Specifically, fhe following
abbreviations may be used in the exampies and throughout the specification;

o (grasms) mg (milligrams};

L (fiters); mb (miflifiters);

L {microliters); psi {pounds per square inch);
8 (molar); mbd {millimoiar);

i v. {infravenous); Hz (Herlz),

MHz (megahertz); mol {moles);

mrmol {millimolas); 1t {room temperature);

min {minttes); h thours},

mp fmeliing point); TLC {thin layer chromatography);
Tr (refention time); RP (reverse phase);

MeOH {methanoll; FPrOH (isopropanot);

TEA {rigthylamine); TFA (irifluoroacetic acid},
TFAA (triffucroacetic anhydride),  THF {tetrahydrofurany;

DMSO (dimsthylsulfoxide); AcOEt (sthyd acetate);

DME {1, 2-dimethoxyethane); BCM {dichioromethane);

DCE {dichiornethana) DRIF (N N-dimethylformamide);
DiPL (N N-dimsthvipropyleneures), CDI {1, 1-carbonyldiimidazole);
IBGF {isobutyl chioroformate), HOAC (acetic acid};

HOSu (M-hydroxysuccinimide); HOBT {thydroxybenzolriazols);

~88.
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mCPBA (meta-chioropsrbenzoic acid;

EDC {1-{3-dimsthylaming) propyil-S-ethylcarbodiimide hydrochioride);
BOC (ferk-butyioxycarbonyly; FMOC {-luorenyimethoxycarbonyl);
DOCC {dicydohexylcarbodiimide);  CBZ {berzyloxycarbonyl);

Ac {acelyl); atm {almosphere);
TMSE 2-{trimethyisilyisthyl); TMS {trimethyisiiyiy
TIPS {iriisopropdsiiviy; TBS (t-buiyidimethylsilyl);

DMAP (4-dimethylaminopyridine);  BSA (bovine serum albumin}
ATP {adenosing friphosphaie); HERP {horseradish peroxidase);
DMEM (Dutbecco’s medified Eagle medium),

MPLC thigh pressiute liquid chromatography),

BOP (bis(2-oxo-3-oxazolidinyl)phosphinic chioride);

TBAF (fetra-n-butylammonkim fuotide);
HBTU{O-Benzotriazote-1-yI-N, NN, N*-tetramsthyluroniumhexafluoro phosphate).
HEPES (4-{2-hydroxyathyl)-1-piperazine ethane suffenic acid);

DPPA (diphenyviphosphoryl azide);

HNOy (fuming HNO,); and

EDTA (sthylenediaminetetraacetic acid).

TMEDA (4,N,N'N-teframethyl-1,2-ethanediamine)

NES (MN-bromosucinimide)

HATU (O{Tazabenzobenzoiazol- 1y -N,N N\ N-tetramethyluroniom
hexafluorophosphiate)

DIPEA {dilsopropylethylarine)

dppf (1, T-pis(diphenyiphosphino)ferrocene}

NIS (N-iodsuccinimide)

LAH (Lithiten Alumninum Hydride)

All references 1o ether are to disthyl ether; brine refers 10 a saturaied aguesous solution of
NaGl. Unlesss otherwise indicated, all temperatures are expressed in "C {degrees
Centigrade). All reactions are conducted under an inerl stmosphere at room temperaiure
unless otherwise nofed. =

TH NMR spectra were recorded on a Brucker DPX400, a Brucker DPX250, a Brucker
ACA00, or a Varian Inova 400. Chemical shifls are expressed in parts per million {ppm, b
units). Splitting patiems describe apparent muliplicities and are designated as s (singlet),

d {doublet), t (iriplet), g lquartet), quint {quintet), m (multiplet), br (broad).
- B4



/'\2

S

WE 03067923 _ PCT/GR2M05/000083

Low-resoiution mass spectra (MS) were recorded on a JOEL JMS-AXB08HA, JOEL 8X-
102, or a SCIEX-APiil spectrometer; LC-MS were recorded on Waiers 23 or PE Sciex
Single Quadrupole LCMS APL150 spectrometors,

Preparative HPLC refers fo methads where the material was purified by high performance
liquid chromatography on a HPLC ABZ+ Bum column (10 om x 21.2 mm L4} with 0.1%
formic acid in water and 0.08% formic acid in acetonitrile ulilising gradient elution at a flow
rate of 8 mifmin and UV detection al 254nM.

Urdess otherwise staled, silica flash column chromatography and Combiflash refers to the
purification of material using Redisep™ pre-packed silica Bash colunms on an ISCO
sq18x machine with the stated salvent systems.

Reverse phase HPLC method A refers to methods where the malerials were purified by
high performanse fiquld chromatography on an HPLC 88 um column (75230 mm Ld)
utitizing gradient eiution with the sialed solvent systems and UV delection ot 254 nmy.

Reverse phase HPLC methad B réfers io methods where the maeterials was putified by
high performace liquiid chromatography on a HPLC Luna 018 (2) 100A columin (50x21.2
mm L.d.) ulllizing gradiant slulion with the slafed solvent sysiem and UV doteddion at 254
nm.

LC-MS Experimental Conditions Tor PE Sclex Single Quadrupole LG/MS API150:

Liguid Chromatograph:

Systam: Shimadzu LC system with SCL~10A Controlter and dual UV
detector

Autosampler: Leap CTC with a Valkoo six port injector

Colurnmn: AquasifAquasit (C1B8 40x1 mm}

Inj. Volums {EL.): 2.0

SBolvent A H20, 0.02% TFA

Solvent B: MeCN, 0.018% TFA

Gradient: fnear

Channel A UV 214 nm

Channe! B: ELS

~35.
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Step  Time (min)  Dua{min}  Flow (pl/min) SolA SolB
800 000 300008500 5.00
0.60 001 300.008500 5.00
001 320 300.0010.00 80.00
321 100 3006.0010.00 90.00
421 010 300.0095.00 5.00
431 040 300.008580 5.60

LA I S A S T

Mass Specircmeter: PE Sciex Single Quadrupole LOMS APLIED
Potarity; Positive
Accuisition mode:  Profile

Intermediates
Same of the compounds listed balow as “Intermediates” also fall within the scope of
Formuta (1) and are thus also compounds of the invention as well as usefld in preparing

further compoutids of Forrmuia {3},

{1 1, dimethylethyl 2, 3-dihydro-1H-indole~-1-carboxylate

N P
) S ‘
o)\zzx Q‘;LQ
Haaw-—%-—»cﬂx
OH,

fndoline {10 g, 84 rmmol) was dissoived In fsfrabydrofuran {100 mb) and didert-
butvicarbonate (22 g, 0.1 mol) was added. The mixture was lefi stirring for 16 hours at
taom temperature under an inert nifrogen atmosphere. The lerahydroluran was removed
i vacuo and the crude produet purified by vacuum distiltation o give the tifle compound
{15.1 ¢} as a ciear pale pink oil that crystallised upon standing (lemperature: 180-182°C,
prassure 1 - 0.1 mm Hg).

wB5-
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TH NMR (400 MHz, DMSO-DE)} & ppm 1.50 (5, 9 H) 8.04 {t, J=8.7 Hz, 2 H} .80 ¢t, J=8.8
Mz, 2 H) 6.91 (id, J=7.3, 0.8 Mz, 1 H) 7.13 (t, J=7.5 Hz, 1 H) 7.8 (d, J=7.3 Hz, 1 H) 7.5-
7.8 (b8, TH) Kt 3.44 min.

{2} 1-{1,1-dimethylethyl) 7-methy! 2 3-dihydro-iHsindole-1, 7-dicarboxylate

N

p—
o” g © s
L. %;)Lcaa

1. 1-dimethylethyl 2,3-dildro-1H-indole-1-catboxylate (8 g, 22.8 mmol} and NN N-
{etramethyl-1,2-ethanediamine (4.6 mil., 30.8 mnol) was dissolved iy dry disthyl ether
(300 mL) and cooled to -78°C in an acetonelry ice bath. Secdutyl ithium (1.4 M
sohgtion in eyclohexane, 17.6 mL, 24.6 mmol) was added dropwise over 10 minutes and
the reaction left stirring for 80 minutes at this temperature.  Meihyl chioroformate (8.8 mL,
13.8 g, 0.1 mol} was added to the mixiure and the reaction was allowed o waim up 1o
room temperaliure over 1 hour, Water was added carsfully to the mbdure and the organic
tayer separated and washed 3 times with more water. The organic layer was dried aver
magneasium sulfate, filtered and concentrated i vacuo o give the fille compound (4.81 g}
as a guminy yellow solid,

1H NMR (400 MHz, DMSO-D8) S ppm 144 (5, D H) 3.08 {§, J=8.2 Hz, 2 H) 3.69 {5, 3 H)
4021, JFA3H 2HY7.08 {, S7.5 He, 1 M) 7.35 (d, /7.5 Hz, 1 H) 7.38 (dd, 7.4, 1.1
Hz, T H)MS mfz 278 (M+17 rt. 3,18 min.

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

«~27 -
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1-{1,1-dimethyletwi) 7-mettid 2,3-dihydro-tH-indole-1,7-dicarboxyiale (3.1 g, 11.2 mi}
and N-bromosueginimide (2.0 g, 11.2 mmol) were dissolved n dry dichioromesthans (100
ml) and stirred under a nitrogen alimosphere at toom temperature for 16 hours. The
reaction was partiioned with sotium hyiiro_xide selution: {2.M)}, separaled ard washed with

‘more sodium hydroxide sciution.  The organic jayer was dried over magnesium sulfste

and concendrated in vacuo to give the title compoind a8 a gummy red solid {3.55 g),

14 NMR (400 MiHz, DMSO.DE}dpopm 141 (5, SH) 300 (1, JB3Hz, 2H}3AT0 {5, 3 M)
402 {t, J=8.3 Mz, 2H) 748 (s, 1 H) 7.60 (s, 1 H) MS m/z 35673588 (1:1 ratic) (W1) 1.t
352 min.

{4) methyl 5-bromo-2 3-dihydro-TH-ndole-T-carboxylate

1-{1,1-dimethyiethyl} 7-methyl S-bromo-2 3-dihydro-1H-indole-1,7-dicarboxylate {9 g, 25
mmol} was dissolved in tifluoroacelic acki (8 mb) and stirred at room femperature for 16
hours.  Dichkwomethane and sodium hydroxide solutfon (2 #) wera added and the
organic layer washed twice with sodium hydroxdde solution  untit the aqueous layer pH >
7. The omanic layer was then concentrated i vacuo to give the fille compound as a
brown sofid (6.5 g).

1H NMR (400 8Hz, DMSO-D8) 5 ppm 2.99 {t, J=8.5 Hz, 2 H} 3.61 {t, J=8.4 Hz, 2 H) 3.78
(s, 3 H) 6.72 (s, 1 H) 7.28 (4, J=1 Hz, 1 H) 7.46 {d, J=2 Wz, 1 H) MS m/z 256/258 (1:1
patio} (M+1) .t 3,32 min.

{5} methyt 5-bromo-1H-indole-7-carboxylate
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CH,

Methvi S-bromo-2,3-difwdro-tH-indole-7-carboxylate (8.5 g, 25 mmol) was dissolved in
tetrahydrofuran (100 mil.). Acfivated manganase dioxide (Spm particle size, 22 ¢, 0.25
mol} was added and the miyiure siifred at room tlemperature for 16 hours. A further 22 g
of activated manganese diodide wes added and the reaction stimed for 88 hours. The
reaction was then fillered through cefite and concentrated in vacue o give the title
compourd (8.1 g) as a beigs solid,

1H NIVIR (400 MHz, DMSO-DE) S ppm 3.84 (s, 3M) 6,58 {d, /=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} 11.38 (bs, 1 H) MS mvz 262/254 (111

ratio) (M-13 r.i. 3.41 min,

{8} 5-bromo-1H-Indole<7-carboxylic acid

Br

b
o

H-bromo-tH-indote-T-carbosyiate (5 g, 18.7 mmol) was dissolved i methanot {200 mL}
arwd & solution of §hium hydroxide {6.98 ¢, 41 nunol} in water (10 mL) was added. The
mixture was heated at reflux for B0 howrs. The methanol was removed in vacuo and the
residug diluted with aqueous hydrochlonic acid (2 M), The resulling precipitale was
fittered off and dried In a hested vacuum pistol to give e fitle compound 25 a beige solid
(4.7 9).

1H NMR (400 MHz, DMSO-DE) 5 ppm 6.54 {dd, J=2.0, 3.2 Mz, 1 M) 7.42 {t, J=2.8 Hz, 1
H) 7.77 (d, J=2 Hz, 1 H} B.03 (0, J=1.8 Hz, 1 M) 11.27 (s, 1 H) 13.1-18.7 {bs, 1 H) MS miz
Z36/240 (1:1 raio) (M-1) r.L 241 min.

{7} 5-bromo-TH-indole-7-carboxamide
~ 30~
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S-oromo-tH-indole-7-carboxylic acid (30 g, 83.8 mmol), O<{F-Azabenzalriazol-1-vl}-
N NN Ndetrarmethyluronium hexafluorophosphate (38 g, 100 mmol}, ammonia sotution
in dioxane (0.5 M, 502 mi, 250 mmol) and di-sopropylethylamine (32.6 g, 44 L, 2560
mmol} were dissolved in dry dichloromsthane (500 mL) and stirred at room temperature
for 50 hotwrs urder & nitrogen atmosphere. The reaction mixture was then parlitioned with
saturated sodium bicarbonate solulion, separaled and washed with salursted brine
solution. The organic layer was concentrated i vacuo, re-dissoived in methang! and pre-
adsorbed onlo sifica. Puification was achieved by sifica flash chromatography using an
eihyl acstate-cyclohexane gradient system on an ISCO sg16x machine.

1H NMR {400 Mz, DMSO-DB) & ppm 8.47 (, J=2.4 Hz, 1 H} 7.38 (t, J=2.8 Hz, 1 M) 750
(bs, 1 M) 7.84 {d, J=1.8 Mz, 1 H} 7.92 (4, J=1.3 Hz, 1 H) 818 (bs, 1 H) 11.28 (bs, 1 H) MS
iz 2371239 {121 ratic) (M-1} 1.t 2.88 min,

(8) 1,1-dimethylethyl 7.J{bis{[{1,1-dimethylothyljoxy]carbonyilamino)carbonyf}-5-
bromo-1H-indole-1-carboxylate

S-brome-1H-rxiole-7-carboxarmide (16,8 g, 70.5 mmol) wag dissolved in dichioromethane
(500 mbL). To this was added di-tertbutylcarbonate (808 g, 0.233 mol) and 4-
{dimethylamino)pyridine {0.86 g, 7 mmol) and the mixiure stirred at room temperature for
16 hours under a hitrogen atmosphere,

w40
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Agqueotis hydrochlorie acid {2 M, 206 ml) was added and the organic phase separgied
and dried over magnesium suliate, After fillration the dichloromethane was removed in
vacuo to give the fitle compound as a yallow solid (40.0 g}

1H NMR (400 MHz, DMSO-D8) § ppm 1.32 (s, 18 H) 1.57 (8, 9 H) 6.78 (d, /3.8 Hz, 1 H)
7.32 {d, J=1.8 Hz, 1 H} 7.77 (&, J=3.8 Hz, 1 M) 8.03 (d, J=2.0 Hz, 1 H) MS m/z 530/541
{1:1 ratio) M+1) .t 4.04 min.

{9) 1, 1-dimethylethyt 7-J(bis{{{1,1-dimethylethyl)oxyjcarbenyl}amino)carbonyil-3~
iodo-S-phenyi-1H«indolei -carboxylate

"M .. |
Ha{?aﬁ;}% ° cx:H&
N

CHIRLC

JHodo-B-phenyl-1H indole-7-carboxamide {1.0 g, 278 mmol} was dissolved in
dichioromethane (120 mL) and to it was added di-terbbutylcarbonale (1.9 g, 8.56 mmol)
and 4-{di.mothylaminoipyridine (20 mg, 0.18 mmal) and the mixture slirred at room
tomporalre for 16 hours under a nilrogen atmosphere.  Another 1.87 g dJidernt-
butvicarbonats wag added and the reaction lefl for 24 hours. Another 1.9 g diderk
bulylcarbonate and 20 mg 4-{di-methylamineipyridine was added and the mixture stirred
for 48 howrs. The mibdure was pre-adsorbed onfo silica In vacuo and purified by silica
fimsh chromatography using an elhyl acslale/cyclohexansfinethylamine alution system on
an I5CO sqi6x machine. The cambined fractions were concentrated in vacuo to give the
tite compoursd as a white foam (1.1 gl.

1H NMR (400 MiHz, DMSO-D8) S ppm 1.32 (5, 18 H) 1,58 (s, SHI T42 (, JoT A Mz, 1 M)
751 ¢, 7.7 Hz, 2HD 785 (s, 1 HY 7,69 (6, 1 M) 7.73 {d, J578 Hz, 2H) 8.02 (s, 1 H} M8
(M+1) 683 r.L. 4.26 min.

{10} dethy! 3-{1-methylpyrrolidin.2-yl)-5-phenyl-1 H-indoiav?-ca;‘bcxyiate_
wdt
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To 0.4 mi (4.0 mmol) of 1-methvi-2-pyrrolidine cooled in an ice bath was added 410.0 mg
{2.6 ramol} of POCK with stirring for 30min. The temperaturs was kept below 15°C. The
mixiure was stirred an addiional 10min, and then a solution of 800.0 mg( 2.0 mmol) of
methyt S-pheny-1H-indole-7-carboxylate in 0.4 mlL of 1-methyl-2-pyrrolidine was added
slowly during 1 hr. The temperature rose 1o 45°C and a solid precipitated. The midure
was healed at 80°C for 2 hr and purified by combifiash 1o get methyl (3Z7)-3-{i-meiyi-2-
pyrrolidinylidene)-8-phenyl-3Hindole-T-carboxylate 200.0 nyg (30%).

A sotion of mehyl {32)-3-(1-methyl-2-pyrrolidinylidene)-S-phenyl-3H+indole-7-
carpoxytate {335.0 rog, 1.0 mmol) in EtOH {10.0 mL} was treated with NaBH, {(124.0 myg,
3,0 mmoi}. The resulling solidion was stirred al ambient temperature overnight afier which
dme the solvent was removed under reduced pressure and water (5.0 mL} was added,
The aquecus phase was extracted with CH,Cl, (8210ml). The organic phase was dried
over Na,S0,, fillered and concenfraied and the resuliing crude product purified by flash
chromatography (Ethyl acetate/MHexane 10%-60% viv) {o afford the tile compound 3300
g (90%). |

1H NMR (400 MHz, CDCI3) 5 ppm 1.90 {m, 1 H) 2.00 {m, 2 H) 2.20 {m, 4 H) 3.20 (m, 1H)
3.49 {m, 1 H) 4.03 (s, 3H) 7.38 (m, 2 H) 7.57 {m, 2 H) 7.71( m, 2H), 8.18 (d, J=2.0Hz, 1H)

8.22(d, J=1.6Hz, 1H) 0.72(s, 1H), LCIMS m/z 385 (M1} r.t. 1.80 min,

{11} A-{1-{ethyi{methyliamincipropyl}-S-phenyl-1H-indole-7T-carboxylic acid

-42.
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To methy 3-{i-methyipyrrolidin-2-yl)-5-phenyl-14-indole-7-carboxylate (335.0 mg, 1.0
mnol} in MeOH {15.0 mi), was added LIOH.2H,0 {200.0 mg, 5.0 ramol). The resuling
solution was heated under refiuxing conditions overnight. The soivent was removed in
vacuo and the residue was acidified with aqueous hydrochionic acid (2 M, 2.5 mi) fo pH=1.
The resdting solution was extracted with EfOAc (dx10 mL), dried over Na 80, filtered
and evaporated o afford the tifle compound (300.0 mg, $3%).

TH NMR {400 Mz, MeQD}  ppm 2.34(m, ZH 283 (M 3 H) 288 M, 2H) 324 tin, 2
H) 3.26 m, 1H} 3.83 {b, 1 H) 7.37 {m, 1H) 7.50 {m, 2 K} 7.74(m, 2M}, 8.24 (m, 2H)},
LOMS miz 321 (M+1) 1.t 1.80 min,

(12) Methyl 3-2,5-dioxopyrrolidind-yl}-5-phenyl-1 -irndiole-7«carboxylfate

To a golutlon of methyl 5-phenyl-tH-indole-7-carboxyiate(500.0 mg, 2.0 mmol) in acelric
acid (10.0 ml), was added 85% H0, (2.0 mL), 1H-pyrrole-2,8-dione {(600.0 mg, 6.0
minol). The reaction mixture was haated under reflux conditions for 48hr.  After removing
the solvent in vacuo, EtOAC (18 mL} and saturated NaHCQ, (10 mL) were added, The
agqueous phase was separated and washed with EI0AC (2x15 mb). The combined organic

lavers were dried over Na,SO, and pwified by Combiflash (Ethyl acetate/Mexane 10%-

B0% viv) fo afford the tille compound (365.0 myg, 52%)

1H NMR (400 Mz, CDCI3) 8 ppm 2.97 {dd, J=18.4,4.2H=z TH}3.31 {m, 1 H) 3.8 (s, 3
H} 4.88 (m, M) 7.17 {8, 1 H) 7.27 (m, 1H} 740 (m, 2 H) 7.46(m, 2H), 7.93 (s, 1H),

8.16(s, TH) 9.82 {b, 1H) LOAAS miz 349 (M+1) b 1.82 min,

(13} {5-phenyl-3-pyvrolidin-3-yl<t H-indol-7-yiimethanol

|-43W
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To a stired solution of LAH in THF (1.OM, 18.0 mi., 16.C mmol)) at 0°C was added the
methyi  3-{2,5-dioxopyrrolidin-3vi-5-phenyl-1H-Indole-7-carboxyiate  {(160.0 mg, 0.41
mmol}. The resuliing mixture was heated o reflux under Argon for 12 hr. The resulling
mixture was cooled and Na,S80,10H.0 (1.5 ¢} was added cauliously porticnwise,
followed by M0 (100 ul} and then by EiOAc (20 ml). The resuling mixiure was then
stirred at room temperature under argon for 4 fir. The middure was filtered through Celite,
andt the filtrate was evaporated under reducad pressure and purified by combifiash (Ethyl
acetateiHexane 10%-860% v/v} to afford the tils compound {78.0mg, 65%).

LOMS mvz 284 (M+1) .t 1.80 min,

{14} tori-Butyl 3-{7-{hydroxymethyl}p-S-phenyl-iHndol-3-yllpyrrofidine-1~

. garhoxylate

To a sojution of {S-phenyh-3-pyrrolidin-3-vi-1+-indol-7-yimethancl (58,6 mg, 8.2 mmol) in
dichloromethane (150 ml) was added EkN {(66.0 mg, 0.68 mmol) and bis{1,1-
dimethylethyl) dicarbonate {(48.4 mg, 0.22 mmoi). The solution was stired ovemight,
Dichoromethane {50.0 mL) was added. The resulfing sofution was washed with M0 {10
mL) and bring {10 mil), dried over Na,80, and purified by Combiflash (Ethy
acelate/Hoxane 10%-60% vy} to afford the fitle corapound (48.0mg, 60%)

LGS iz 394 (Me1) L 2,20 min,
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{18) Methyi 3-{1-{I{1,1-dimethylethylloxylcarbonyl}-3-pyrrolidinyl}-5-phenyl-1 H-
indole-7T-carboxylale

To a solution of ferkbutd 3-[7-{hydrosymethyl-5-phenvi-tH-indol-3-yibyrrolidinet
carboxyiate (39.3 my, 0.1 mmol} in THF (10 mi) was added MnO; (174.0 mg, 2.0 mmol),
The solution was sltirred Tor 14hr, filered Hwough celite and the solvent removed under
reduced pressure. The crude product was dissolved in MeOH (6.0 mif) and MO (2.0 84,
2.0 mi). To the resulting solution was added Ag:0 (23.2 mg, 0.1 mmol) and NaCN { 171
mg, (8.3 mmgi}. The resulting solution was heated ovemight. The sclvent was removed
under reduced pressure and the resulling material was used diveclly in the next step.
LO/AMS miz 422 (M+1) r.t 272 min,

| {16} 1,1-dimethylethyl-3-{7-(aminocarbonyl}-S-phenyi-1Hindol-3-yi]-1-pyrrolidine

carboxylate

To methyl 3-(1-§{1,1<dimethylethylloxyicarboryil-3-pyrrolidiny!S-phenyi- 1 Hindole-7-
carboxylate (105.0 mg, 0.26 mmol) in MeOH (15.0 mL) was added LIOH.2H:0 (100.0 mg,
2.5 mmadl. The resulling solution was heated af reflux overnight. The methano! was
removed in vaeuo and the residue was acidified with agquecus hydrochioric acid (2 M) to
pH=1. The resuifing solulion was exiracied with EiOAc (410 nil), dried over Nay8Q,,

fitered and evaporated to afford the crude acid. The cruds acid, O-{7-Azabenzatriazol-1-
.
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yi-N N N N stramethyluronium  hexafluorophosphate (873 mg, 015 mmal) and
ammonia solution in MeGH (20 M, 1.0 mi, 2.0 mmol} were dissolved in dry
dichioromethane (10 ml) and stired at room tempersture for 50 hours under a nitrogen
atrnosphere.  The reaction mixture was then exiracted with EIDAc (4x10mL), dried over
Na,S0,, filtered and evaporated fo afford the title compound (40.0mg, 40%).

LO/MS miz 421 (M1} 1L 2.80 min,

{173 1, 1-dimethylcthvi(2E)-3-{l7-{aminocarbonyl}-S-phenyl-1 H-indol-341]
methylidene}-t-piperitinecarboxylate and 1,1-dimethylethyl{(32}-3-{[7-(amino-
carbonyl)-5-phenyi~1H-indol-3-yll methylidene}-i-piperidinecarboxyiate

The e compound was preparaed acoording o the procedure of examplse 88, Thus, 5-
phenyt-tH-indole-7-carboxamide {120 my, 0.5 mmol} , 1 1-dimethviethyf 3-formyli-
piperidinecathoxylate {227 g, 1.0 mmel} and NaOMe (4.0 mi, 2.6 mimol) were reacted
fo form two isomeric compounds {175 mg ).

LCIMS miz 432.2 (M+1) 1.k 2,31, i 240,

118} 1,1-dimethylethyl-3-{{7-(aminccarbonyl)-5-phenyl-1 H-indol-3-yiimethyl}-1-
piperidinecarboxylate

- 45
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To a solution of 1,1-dimelhwiethyl ((32)0-347-(aminocarbonyl}-S-phenyl-1#dndol-3-
yiimethylidene}-1-piperidinecarboxyiate (82,0 mg, 0.188 mmol} in MeOH (10 mL)} was
added PJ{OH); {20 mg). The reaction mbdure was hydrogenated under 50 Psi Hy on 2
Parr-shaker for 14 by, The metlal catalyst was filtered off and the fifliate concentrated.
The resulting crude product was purified by flash chromatography (Ethy! acetate/Hexane:
20-30% viv) 1o give the desired product 25.0 mg. LCMS: 334.2. rt: 2.49. (M + 1-100}

(19) 1, 1~dimethylothy 4-{(E)-2-[T-{aminocarbonyl)-5-phenyl-1 Hvindol-3-yilethenyl}-1-
piperidinecarboxylate and 4, i~dimethyiethyi 4-{-2-{7-{aminocarbonyl}-Sphenyi-
1H-indol-3-yijethenyl}-1-piperidinecarboxylate

The Hfle compound was prepared according ¢ ihe procedure for example 80, Thus, 5-
phenyl-1Hnddle-7-carboxamide (830 mg, 3.5 mmol} , and 1, 1-dimethyiethyl 4-formyl-1-
piperdinecarbuylate { 3.2g, 14.0 mmol) were reacted to form 580.0 mg (39%;) of the two
isomeric {E/Z} products.

LOAMS miz 448.6 (M) r.l 225808 2.81

(20} 1, 1-dimethylethyl4-{2-[7{aminocarbonyiS-phenyi-iM-indoi.3-yljethyl}1~
piperidine carboxylate

- &7 -
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The tifle compound was prepared according io the procedure for infermediste 18. Thus,
1. 1-dimethylethyi  4-{E}-2-T7-{aminccarbonyl)-S-phenyl-1H-indol-3-viethenyil-1-piperidine

. carboxylate (410.0mg, 0.92 mmol) wes hydrogenafted (o gave desired product 40.0 ma.

LCAAS: 348.0 (M+1-100). RL: 2.85

{21} 1,1-dimethylethyl 4-{{7 -{aminocarbonyl}-5-J{1 E,22)~1 -ethylidene-2 4-pentadien-
1-yll-tH-indol-3-ylimethylidens)-1-piperidinecarboxylate

The Gitle compound was prepared aceording to e provedurs for example 850, Thus, &
phenyt-1Findole-7-carboxamide {1.08 g, 441 mmol}, 1,{-dimethylelhyl 4-fomyl1-
niperidinacarsoxylate (3.2, 14.0 mmol), and sodium methoxide (36 ml, 17,7 mmol) was
reacted {0 form the dasired product 660.0 myg.

LCAS: 432410 241

{22) 1, 1dimethylethybd-{{7-{aminocarbonyi}5-phenyi-t H»in&af—:ieyi}matbyi}d -
piperidine carboxylate

-+
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The tile compound was prepared acconding o the procadure for Intermediate 18, Thus,
1,1-dimethylethyl  4-{7-{aminccarbonyl}-5-{(1 £,2Z)-1-ethylidene-2 4-pentadien-1-yl}-1 H-
indok3ylimethylidene)-t-piperidinecarboxydate {2800 mg, 0633 mmoll were
hydsogensted to give desired product 22.0 mg. '

LCIMS 1 434.4. 7.1 2.61

(23) 5-{4-chiorophenyl)-1H-indole-7-carboxylic acid

To a solution of S-bromo-1H-indole-7-carboxylic acid (2.78 g, 11.5 mmol} in a mixture of
dicxane {30 mi) and water {10 mk.}, chiorophenyiboranic acid (7.18 g, 46 mmol), cesium
carhorzte (3.74 g, 28 mmol}, paliadium acslate (288 mg, 1.15 minol) and 1,3-bis{Z.4,6-
rimethyiphenyDimidazolium chioride, min.(784 mg, 2.3 mmol} were added, The reaction
mixture was stimed at 80 °C for 18 hours. All solvent was svaporated. The residue was
partitioned between sthyl acelate (50 mlL) and 1 N f HC (50 mbL). The agueous layer
was extracted with ethyl acetate (50 milx?) and the combined oréanic phase was dried
over Mg,S0, and concentrated under reduced pressize and purified by flash column
chromatography {CH.CLMeOH, 96/4] o vicld the desired product {1.46 g, 47%).

LOMS: miz 272.0 (M+H), 1.98 min.

{24) B-{4-chiorophenyl)-1H-indole-7~carboxamide
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To a solution of 5-{4-chlorophenyl)iHindole-7-carboxylic acid {1.46y, 6.36 mmuol} in DMF
{10 miL}, HATU {4.07 g, 10.72 mmol} and NH; In MeOH (2.0M, 10.72 ml)} were added,
The reaction mbdure was stirred at soom lemperature for 2 hours after which time the
mixture was partitioned betwaen elhyl acelale {50 mL) and wafer (80 mL). The agueous
phase was extracted with ethvl acetate (50 mlLx2) and the combined organic phese was
dried over Mg,S0,; and concentrated under reduced pressure o give the fiile compound
without further purification (1.3 g, 88%).

LOMS: miz 271.0 (M+H), 1,98 min.

{25) 5-{4-chiorophenyi}-3-{1-{phenvimethyl}-1,2,3,6tetrahydro-4-pyridinyilH4-
indole-7-carhoxamide

To a solulion of H-{d-chiorophenyir1H-ndole-7-carboxamide (310 mg, 1.14 mmol} in
methanol (5inl), 1-phenyimethvi-4-piperidinone (684 myg, 542 mmol} and sodium
methoxide (0.5 M iIn THF, 127 mi, 6.84 mmol} were added. The reaclion mixture was
stimed at refiue emperature for 16 hours, All solverd was evaporaled under reduced
pressire. The resjidue was pariitioned between ethy] acetate (28 mb) and water (25 mL)},
the aqueous layer was extracted with efhyl acetate {28 mlx2} and the combined organic
phase was dried and concenirated under reduced pressura, The resulling residue was
purified by flash column chromatagraphy (CH.Ch/MeOM, 86/4) to yield the desired
product (480 mg, 93 %)

EC/MS: miz 452.0 (M+H), 2.9 min.
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{26} 5-{4-chiorophenyl)-3-{4-piperidinyl}-1 H&nd&lg-?»carkoxamida

Ty a solution of 5-{4-chiorophenyl}-3-{1-{phenyimethvi)-1,2,3,5-tetrahydro-4-pyridingdl-1H-
indofe-7-carboxamide (480 mg, 1.06 mmol} in ethanol (B0 mlL}, palladium (10% on
activated carbon, 56 mg} was agdded. The reaction mixture was hydrogenated under an
atmosphers of H; balloon for 16 hours. The resulling rbdure was filtered through celte
and the flirate concenirated to give the desired product without further purfication (280
mg, 75%:}.

LOMAS: mvz 354.0 (Mi+H), 1.42 min.

{27) S-bromo-1H-indole-7-carboxamide

To a solufion of S-bromo-1iHndole-7-carboxylic acid (10.0 g, 42 mimol}y in OHCl, (100
mi) ot room femperature, ERC (8,86 g, 50.4 mmoil), HOBE (8.81 g, 50.4 mmol) and NH,
(2.0 M In MeOH, 84 mil, 168 mmot} were added. The reaction mixture was stimed at room
femperature for 18 hours. The solvent was evaporatsd and the resitiue parliioned
between sthyl acetale (100 mb} and water (100 mL}, The waler layer was extracied with
athyl acefate {100 mlx2) ard ihe combined organic phase was dried over Mg80; and
goncentrated o give the crude product (10 g, 88%). This crude progduct was used direclly
in the nexd step without further purification.

LOBAS, mfz 2400 (M+H), 1.85 min.

-51 .
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{28) 1,1-dimethyiethy! 4-{7-{aminocarbonyl)-5-bromo-1H-indob3-yl}-3,6-divydro-
1{2A}-pyridinecarboxylate

T a solution of S-bromo-1H-indole-7-carbmamids (10 g, 41.84 mmol) in methanol (Bimt.),
1, {-dimethiethy! 4-oxo-1-piperidinccarboxylade (884 mg, 342 mmol} and  sodivm
methoxdde 0.5 M in THF, 13.7 mL, 6.84 meol} were added. The reaction mixiure was
stirred at reflux temperature for 16 hours. All solvert was evaporated under reduced
prassure. The residue was parfiioned belween athyl acestate (100 mlL) and water (100
mbi). The combined organic phase was dried over MgS0, arxl concentrated under
reduced pressure, and purified by flash column chromatography (ethyl acetatethexane,
141} to vield the desired product {7.4 g, 43 %).

LCAES: iz 420.0 (M+H), 2.38 min.

{29) 1,1-dimethylethyt 4-{7-{aminocarbonyl}-&-bromo-1H-indol-3-yil-tpiperidine
carboxylate

To @ soition of 1, 1-dimethyiethyl 4{7-{aminocarbonyi}&-brome-tH-indol-3-y1}-3,6-
ditwdro-1{2Hpyridinecarboxyiaie {7.41g, 17.64 mmel} v ethenol (800 mL), platinum
«B7 -
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oxide {200 mg, 5%) was added. The reaction mixire was hydrogenated under an
atmosphere of H; hallcon for 168 heurs. The resulling mixture was fitered through celite
and the filirate was concentrated. The resulling residue was purified by flash column
chromatography (Ethy! acetate/Hexane, 1:4 to 21 viv} o give the desired product (3.6g,
48%).

LO-ME: mfz 422.0 (+H), 2,25 min,

{30} 5-bromo-3-{d-piperidinyiptfhindole-7-carboxamide
H

Br.
A

H
N 7O ‘

To @ solufion of 1, 1-dimethyiethyl 4-[7-(aninocarbonyl)-8-bromo-1H-indob-3-ylj-t-
piperidinecarboxyiate {1.86 g, 3.7 ramol) in methano! (10 mb}, HC in dioxane (4M, 358.5
ol was added. The reaction mixture was stirred at room temperature for 2 hours, The
soivent was evaporated under reduced presisure and the msulting residue was partitioned
hetween ethyl acetate (50 ml) and 5% of agueous NaOH {80 mi). The aqueous iayer
was washed with elind acetale (260 ml) and the combined organic phases were died
and concentrated under reduced pressure 10 give desired product (685 mg, 58%), which
was used in the next step without further padicelion.

LC-3S: miz 322.0 (+H), 1.45 min.

£31) 3-{1-{ethanesulfonyl)-d-piperidinyi}-5-(4.4,8, S4etramethyl«1,3,2-dioxaborolan<2-
yij< Hindole-7T-carboxamide

~5%.
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To 5-bromo-3-{1-{sthanesulfonyl)-4-piperidingi]-1H-indole-7-carboxamide (100 mg, 0.24
mmol) in tolusne (4 mb), bispinacelate} diboren (67.5 myg, 26.4 mmol) PACL{dppf} {2 mg,
(.0024 mmoly and potassium acelale (47 my, 0.48 mmol) were added. The resuling
reaction mixiure was heat in a Smith Synthesizer microwave at 180°C for 48 min. The
solvent was removed under reduced pressure and the resulfing residue was periitionad
helween ethyl acetate {10 mi) and water (10 mi). The combined organic phase was drisd
over MgB0.and concenirated to give a crude product {170 mg). This cruds product was
used directly in the next step without further purification.

LOCMS: mifz 4B2.0 (MeH), 2.2 min.

{32) 1,1-cdimethyletiryl 4-I7-{aminocarbonyl)-5-{2-thienyl}-tH-indol-3-yi}-1-
piperitlinecarboxylate

To z solution of 1,1-dimethylethyl 4-[7-{aminocarbonyl}-S-bromo-1Hindok-3-vil-1-
piperidinecarboxylate (85 mg, 0.23 mmob) in dioxane {1.5 ml) and water (0.5 mi}, 2-
thienylboronic acid {(115.2 mg. 0.92 mmol), Pd{PPh,)s (26.6 my, 10%) and potassium
sarbonate (254 mg, 1.84 mmol} were added. The reactiony mixiure was heated in a Smith
synthesizer microwave at 150°C for 20 min. Al solvent was evaporated under reduced
pressure. The residue was parlifioned between ethyl acetate (10 ml) and water (10 mb).
The organic phase was dried over Mg8(; and concentrated under reduced pressure, and
purified by flash column chromatography {ethyl acetate/hexane, 1/1} to vield the desired
product {80 myg, 98 %),

LOMS: miz 426.0 (M+H), 2.47 min.
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{33} 3-{4-piperidinyt}-5.(2-thienyl}-iH-Indole-7-carboxamide

To & soluion of 1,1-dimethylethyl 4-[7-{aminocarbonyl}-5-(2-thienyl)-1H-indol-3-vij-1-

piperidinecarboxylate (90 mg, 0.22 mmol) in MeOH {3 mb), HCI {4.0M in dioxane, 2.06 .
mb) was added. The reaciion mixiure was stirred al ambient femperature for 2 hours,

after which lime the solvent was removed under reduced presswe and the resulting

resiiue was pattitionad belween sthyl acefate (10 mb) and 10% sodiurm hydroxide (310

mi). The agueous layer was exiracted with effyl aceftate (10 mix2) and the combined

organic phase was dried over MgSQ, and concentrated to give a crude product {53 mg,

77%;3. This was used dirpotly in the nend step without further purification.

LOAIS: miz 328.0 (M+H), 1.48 min,

(34) 1,1-dimethylethyl 4-[7-{aminocarbonyl}-5-{3-thienyl}-1H-indol-3-y1}-1-
piperidinecarboxylate

The #itle compound was prepared according o the procedure for intermediate 32, Thus,
1, 1-dimethylethyd  4-f7-(aminocarboryl)-5-bromo-1H-indol-3-vi}-1-piperidinecarboxylate
(500 mg, 1.18 mmal) in dioxare (1.5 mL) and water (0.5 mL}, 3-ﬁ1§enylbom%zic acid (606
mg, 4.72 mmof), PA(PPhe)s (188 mg, 10%) end polassium carbonale (851 mg, 4.72

<55 -
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mmod} } in dioxanes (3.0 mb} and water (1.0 ml) were reacied 1 form the desired product
which was purified by flash column chromatography {ethyl acslate/hexane, 1/1) to yield
the desired product (460 mg, 92 %), o

LCMMS: m/z 428.0 (M+H), 2.45 min,

(35) 3-{4-piperidinyl}-5-(3-thienyi)-1H-indole-7~-carboxamide

The title compourkd was prepared according & the procedure for intermedisle 33, Thus,
1,1-dimethylethyl 4-{7-{aminocarbonyl}-5-(3-thisnyl)-1H-Indoh-3-yl- 1-piperidinecarboxylate
{480 mg, 1.08 mmol} and HC {(4.0M in dioxane, 10 ml) in MeOH {5 mL) was reacted io
form the desired product without further purification {260 my, 74%).

LO/MS: miz 326.0 (M+H), 1.60 min.

{36) A-[7-{aminocarbonyi}-1Hindol-5-yljbenzoic ackd

S-Bramo-1H-indole-7-carboxamide {2.006 g, 8.38 mmol), 4-carboxypheny! boranic acid
{4.200 g, 25.3 mnol) and polassiurm phosphate (3.5861 ¢, 18.78 mmol} in 1,4-dioxan 38
gk} and water (40 rol) wers treated with a solution of 2'{dimethvlamine)-2-bipheny)-
paltadium () chioride Dinorbormyd phosphine complex (0.236 g, ¢.420 mmaol} in 1,4-doxan
{5 ml.). The reaction mixiure was healed at 85 °C {or 4 hours undar nilrogen. The cooled
robxture was partitioned betwesn sihyl acetate {2x80 mL), water (150 mL) and brine {10
mi). The layers were separated and the organic phase concenirated in vacue to give the

R
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orude material {3.89 gl Meithano! {25 ml) was added and 8 solid removed by filtration
{1.127 g} This sofid was biturated in acelonitrile (20ml) and the sofid removed by
fitration to give the title compound (0,984 g, 47%).

1H RMR (400 Mz, DMSO.D6) § ppm 12.80 (wbrs, 1 H) 11.20 {br.s, 1 H) 8.28(br.s, 1 H)
8.13 (br.s, 1 H) 8.09 (br.s, 1 H) 8.02 (1/2AABE, 2 H) 7.92 (1/2AABE", 2 H) 7.45 (br.s, 1
My 7.38 {t, 1 H) 6.56(, 1 H)

LCMS miz 281 (M+1)", Rt. 2.91 min,

(37) 34{7-{aminocarbonyl)-1 Huindol-S-ylihenzoic acid

§5-Bromo-1H-ndole-7-carboxamide (2.001 g, 838 mmol), Scarboxyphanyt boronic acld
{4.171 g, 25.0 mmol} and pofassium phosphate (3.588 g, 17.0 mmol} in 14-dioxen (32
mi} and water {40 mL} were treated with & solution of 2'{dimethylamino}-2-biphenyl-
patiadium {if} chioride Dinorbornyl phosphine compiex (8.234 g, 0418 mmall in 1,4-doran
{8 mi). The reaction mixture was healed at 85 °C for 21 hours under nitrogen. The
cooled mixture was parlitioned belween ethyl acelate (2x80 mb), waler {180 ml), brine
{10 mi.) and dichioromethane {70 mL). Ths layers were separated and the organic phase
concentrated In vacuo 1o give the crude malenial (2.2198 g). This solid was tritursded In
aceioniile and the solid removed by fillralion o give the fitle compound as a pale pink
solid {0,774 g, 33%).

1H NMR (400 MHz, DMSO-D6) 3 ppm 13.05 {v.brg, 1 H) 11.17 (br.s, 1 H) 8.32(br.s + 1, 2
H) 8.08.8.05 (2 x br.s, 2 H) 8,02 (dt, 1 H) 7.00 (dt, 1 H) 7.60 (¢, 1 H) 7.42 (br.s, 1 M) 7.38
(t, 1 H) 5.56(dd,1 H)

LCMS miz 281 (M#1)", Rt 2,87 min.

- 87 -
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{3831, 1-dimothylethyl  7-{(bis{[{1,1-dimethylethyljoxylcarbonylaminoicarbonyll&-

-bromo-3«{3-pyridinyl}-iH-indole-1-carboxylate

A solution of 1,1-dimethylethy 7-[bis{{(1,1-dimethyisthyljoxvicarbonyllaminccarbonyil-6-
bromo-g-indo-1H-indole~1-carboxylate {(200.82 mg, 0.8300 menob, 3-pyrdine boronic acid
{38.7 mg, 2.31 mmol, 1 eq), polassium carbonate {85.8 mg, 0.40 mmol, 1.2 eq) and {1.1-
bis(diphenyiphoshinojferoceneldichloropalladium (11} complex with dichioromethane {25.8
mg, 0.03 mmol, 0.1 eq) dissolved in dimethylformamide {2 ml) was heated at 80°C under
nitrogen for 3hr, The resultant mixkire was partitioned beiween water (20 ml), brine (5
mb) and ethylacetate {2x10 mi). The orgenic exiracts were combined, died and
concentrated In vacuo to give a dark off which was purified on a 10g sflica carlridge
eluting with cycichexane/ ethylacelate | 0-20% .. to give the title compound as & solid {70.4

mg).
LO/MS miz 818.20, R 881 min

{39) 3-{{cimethylamino)methyi]-5-phenyl-1H-indole-7-carboxamide

A midure of formaldehyde (82, 11.0Tmmo}, 1.32q) dimethylamine (155141, 11.01mmot,
1.3eq) and acelic acki (BSnl) was cooled 1o 0°C for 25min.  5-Phenyl-1H-ndole-7-
carboxamide (2.001g, 847mmoly was then added to the mixiwre and sthring was
continued at room temperature for 18hrs. The regction midure was brought to pH>12 with
2N NaOH znd the product extracied into ethyl acetate (2x300mi}. The organic layer was

58 -
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dried and evaporated to dryness. Dichioromethane was then added {o the residue and the
resulfant white predpiiale was fBlered 1o give the e compournd as a white solid

{843.2mg}
LGS mife = 2043, Bi. = 212 miin,

" {40} [7-taminocarbionyl)-5-phenyl-1H-indol-3-y1]-N, N N-trimethyl-methanaminium

A soluion of  Hdimethviaminoimethyll-5-phenyl-1H-indole-7-carboxamide  {821mg,
277mmol} in absolute ethanol (10mD) was cooled to 0°C. lodomethane (890,
11.08mmol deq) was added and the reaction mixture was left stirring at 0°C for Zhr. The
mixture was then allowed io stiv at room temperature for a further ihr. LO/MS showed the
presence of product as the major component an the symmetrical quatemium sait also
mresent. Resultant mixture was svaporated &0 dryness 1o give the filfe compound as a

solid {1.24g).
1CMS miz= 3083, R = 2.20 min.

{41} 1,1-dimethylethyl .W{ammarbunyl)-S{Z&diﬂucmphenyi}wiH-indoié«yi}-’i»
piperidinecarboxylate

Following the genaeral procedure for intermediate 32, 1,1-dimethylsthyl 4-[7-

{aminocarbonyl}-8-bromo-1H-indol-3-yil- 1-piperidinecarboxylate (100 mp, 0.24 mmol),

-850 -
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(2 A-diffuorophenylboranic acid (152 mg, 0.98 mmal), Pd{PPha), (28 mg. 10 %) and
potassium carbonate {28% myg, 1.82 mmol) In dioxare (3 ml) and water (1mil) were
reacted fo form the desired product which was purified by flash column chromatography
{ethy! acetetefhexane, 1/1) 1o vield the desirsd product (104 mg, 97%).

LC-MS: miz 456.2, 2.48 min.

{42} w,éﬁﬁumgnyl}—s’{«#-piperidiny!)A H-indole-T-carboxamide

Following the general procedure for Indermediate 33, 1,1-dimeltyiethyl 4.07-
(aminocarboryi}-5-(2 4-diflucrophenyl)-1 Feindol-3-yil-1-piperidinecarboxylate {104 mg,
0.23% mmol} and HO| { 4.0 M in dioxane, 2.28 mL) in methano! (8 mL) was reacted o form
the desired product and was used without further purification {54.4 mg, 68%).

LC-MS: 356.4, 1.48 min.

(43) 1,3-dimethylethyl 4-[7-(aminocarbonyl)-5-{4-methoxyphenyl)-1 H-indol-3-yi]-1-
piperidinecarboxylate

HNT O

Following the general procedure for intermediate 32, 1,1-dimetlylethy! 47-
{arinocarbonyl)-5-bromo-~1H-indol-3-yll-1-piperidinecarboxylate (100 mg, 0.24 mmol}, (4
methoxyphenyhboronic acid (148 mg, 0.98 mmol), PdiPPhsls (28 mg, 10 %) and
potassium carbonate (265 myg, 1.92 ramol) in dioxane (2 mb} and water (1ml) were

~ 80 -
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reacted fo form the desired product which was purified by Htash column chromatography
{othyl acetate/hexane, 171} to yield the dosired product {68 mgy, 64%).
LC-MS: iz 450.2, 242 1min.

{44) 5-{4-methoxyphenyl)-3-{4-piperidinyl}-1 H-indole-T-carboxamide

Following the genetal procedwre for intermediale 33, 1.1-dimethylethyl 4.47-
{aminocarbonylyr&-{4-methoxyphenyil-1H-indol-3-vil- 1-piperidinecarboxylate (68 mg, 0.15
mimol) and HGE (4.0 M in dioxane, 1.47 mL) in methanol (8 mb) was reacted fo form the
desired product and was used without furfher purification (28 mg, 52.8%).

LCMS: 350.2, 1.52 min.

{45} 1, 1«dimethvisthyl 4J7{aminocarbonyl}-8{4-fluoro-2-methyiphenyl)-1 H-Endai-s‘&»
vij-1-piperidinecarboxylate

Following the general procedure for intermediaie 32, 1, i-dimethylethyi 4-{7-
faminocarbonyl)-5-bromo-1H-ndol-3-yl-1-piperidinecarboxylate {100 mg, 0.24 mmol), (4-
fluorg-2-methyiphenyhboronic acid {148 mg, 0.98 mmol), Pd{PPhs)s (28 mg, 10 %) and
potassiom carbonate {265 mg, 1.82 mmol} in dioxane (3 ml) and water (tml) were
reacted to form the desired product which was purified by flash column chromatography
{ethyl acetatefhexane, 1/1) fo vield the desired product {100 mg, 95%3),

-81 -
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LGS miz 462.2, 2.57 min.

{48) 5-{4-fluoro-2-methylphenyl)-3-(4-piperidinyl}-TH-indole-7-carboxamide

Following the general procedwre for inlermediate 33, 1,1-dimethylethyl  4-{7-
{aminocarbonyi}-5-(4-fluoro-2-methyiphenyl)-1Hindol-3-yil-1-piperidinecarboxyiate (100
mg, 0.28 mmol) and HGL{ 4.0 W in dioxkang, 2.17 mL} In methanol (5 mL) was reacied o
form the desired product and was ussd withowt further purification (54.8 myg, 70%).
LC-MB: 351.8, 147 min,

{47}  11-dimethylethyt  4-[7-{aminocarbonyl}-5-(4-fluorophenyl)-1 H-indoh3-yl]-1«
piperidinecarboxyiate

Following the gensral procedure for infermediate 32, 1. 1-dimethyiethyl 4-[7-
{aminocarbonyl}-5-bromo-1H-indol-3-vil-t-piperidinecarboxyiate (100 mg, 0.24 mmol}, {(4-
flucrophenylboronic adid {134 ma, 0.98 nanol), PdiPPhy)s (28 mg, 10 %) and potasstum
carbonate {265 mg, 1.2 mmol} in dioxane {3 ml) and water (1mL) were reacied to form
the desked product which was punified by flash column chromatography {(ethyl
acemieihexaneg, 11) to yield the desired product (92.8 g, 90%).

LO-MS: miz 449 4, 2.92 min.

B2
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{48) 5-{4-fluorophenyl)-3-{4-piperidinyi)-1H-indole-7-Carhoxamide

{

Following the general procedure for intermediate 33, 1, t-dimethylsthyl 47
{aminosarbonyi}l5-(4-fuorophenyl)-1H-indol-3-]-T-piperidinecarboxylate (92.8 mg, 6.21
framold} and HOL (4.0 M in dioxane, 2.1 mbL} in methanot (& ml.} was reacisd o form the
desired product and was used without further purification (55.9 my, 78%).

LO-MS: 338.6, 1.53 min.

{49} 1, -dimethylethyl S 7-{aminocarbonyl)-5<4-biphenylyl)~iH-indol-3-yl]-1-
piperidinecarboxyiate

Following the general procedure for Inlermediate 32, 1,1-dimethylethyl 4-{7-
{aminocarbonyl)-5-bromo-1H-indol-3-yil-1-piperidinecarboxyiate {100 mg, 0.24 mmol), {4-
biphanylyliboronic acid (190 mg, 0.88 mmol), PdPFhy) (28 my, 10 %) and potassium
carbonate (285 myg, 1.92 mmol} in dioxane {3 mi} and water (1mL} were reacted o form
the desired product which was purified by flash column chromatogrephy {ethyl
acetaichexane, 1/1) to vield the desired product (78.3 mg, 67%;).

LO-MS: miz 496.4, 2.88 min.

P
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{80} 5-(4-biphenyiyl)-3-{d-piperidinyl)-1 Frindole-7-carboxamide

Following ths general proceture for intermediate 33, 1, i-dimethyiethyl 47
{aminocarbonyl}-S-(4-biphenylyl}-1H-indol-8-Wij-1-piperidinecarboxylate  (78.3 iy, 0.16
mmaot) and HG { 4.0 M in dioxane, 2,01 mb) in methanol (5 ml) was reacted to form the
desired product ant was used without further purification (48 myg, 78.4%).

L.G-M8: 306.4, 1.78 min.

{51) 1,4-dimethyiethyl 4{7-{aminocarbonyl}-&-{4-{1.1-dimethylethyliphenyl}-1 Hindol-
3y)-1-plperidinecarhoxylate

Folowing the general procedure for intermediate 32, 1, 1-dimefhvlethyl 447
(amincembonyl)-g-brome- 1 H-drdol-3-yil-1-pipeddinecarboxyiate (100 my, 0.24 nmol), [4-
{1, 1-dimethylethyliphenyliboronlc acid {170.9 mg, 0.98 mmol), Pd(PPhs)s {28 mg, 10 %)
and potassium carbonate (265 mg, 1.92 mmol) in dioxane (3 ml) and waier (1ml) were
reacted to form the desired product which was purified by flash column chromatography
(ethy! acetate/hexane, 1/1} o vield the desired product (108 mg, 94%). '
LC-MS: miz 476.2, 2.87 min.

{52} 5-ja-(1,1-dimethylethyl)phenyi}-3-{4-piperidinyi}-1H-indole-7-carboxamide
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Following the general procedure for intermediale 33, 1,1-dimslhviethyl 447-
{aminocarbonyl)-8-[4-(1,1-dimethylethyl)phenyll-1 Hindol-3-vil- t-piparidinecarboxyiate
{105 mg. 022 mmol} and HCOI { 4.0 M in dioxans, 2.27 ml) in methanot (5 mL) was
reacted to form the desired produst ardd was used without Turther puriication (41.7 mg,
50%).

PO 376.2, 1.81 min,

(83} 1,I<limethylethyl  4.{7-{aminocarbonyl)-5-(4-methylphenyl)-1H-indol-3-yil-1~
piperidinecarboxylate

Following the general procedwe for intermediate 32, 1,1-dimethylethyl 4-[7-
{aminccarbonyirb-bromo~1 Hinddok-3-yi}-1-piperidinecarboxylate {100 mg, 0.24 mavol), (4~
phenvitboronic acid {130 mg, 0.98 mmol), Pd(PPhs) (28 mg, 10 %) and potassium
carbonate {285 mg, 1.92 mynol} in dicxane (3 mil) and water {1ml.} were reacted o form
the dashed product which was purified by flash oolwn chvomatography  (ethyl
avetaterhexane, 1/1] fo yield the desired product (85 mg, 84%).

LC-MS: iz 434.2, 2.62 min.

{34} 5-{4-methyiphenyl)-3-{4-piperidinyl)-1Hindole-7-carboxamide

«~5B5 .
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Following the general procedure for intermediate 33, 1,1-dimethylethyl 447-
{aminocarbonyl-5-{(4-methylphenyl)-1H-indal-3-yll-1-piperidinecarboxylate (85 mg, 0.19
mynol} and HC! (4.0 M in dicxane, 2.0 mL} in methanol (5 {hL) was reacted fo form the
sdesired product without further purification {32 myg, 49%).

LC-MB: 35344, 140 min.

Examples

{1} 5-phenyl1H-Indole-7T-carboxamide

General method A

1, t-dimethylethyl  7-[(bis{{(1, 1-dimethylethyDoxylcarbonyllaminoratbony}-5-broma-1H-
indole-1-carboxylate (50 mg, 92 wmol), phenyl boronic acid (23 mg, 0.18 mmol),
potassium carbonate {40 ma, 0.29 nimol) and 1,1
bis{diphenylphosphino)ferrocensdichioropalladium (1) {4 mg, 4.8 weol) were combined in
dimethyiformamide {1 mb) and heated at 80 °C for 16 hours urdder nirogen. The mixiure
was then pre-adsorbed onlo sifica and purified by sliica flash chromatography using an
ethyl acelateioyclohexane ehidion system on an 1SCO sq18x machine. The combinsd
fracfions were concentrated in vacuo, re-dissoived in efhanol (2 mb} and 15ul
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concanirated hydrochloric acid added. The mixture was hegled In a Smith synthesizer
microwave for 5 minutes at 150°C then the solvent was removed in vacuo o give the title
compound as a pink salid (12 mg).

1H NMR (460 MHz, DMSO-D8) & ppm 8.54 {t, J=2.4 Mz, 1 H) 7.32 (t, »7.3 Hz, 1 H)
7.37(t, J=2.6 Hz, 1 H) 741 (bs, 1 H) 747 {t, J=7.7 Hz, 2 W) 7.78 (d, J=7.5 Hz, 2 H) 8.01
{5, 2H) 824 (bs, TH) 1113 {bs, 1 H) MS m/z 287 (1) r.t 312 min.

LARGER SCALE preparation of 5-phenyiviH-indole-7-carboxarnide

1. 1<dimethylsthyt  7-{(bis{{{1,1-dimethylethyjoxyjearbonyllamino)carbony)]-5-bromo-1H-
. indole-t-carboxylate (4.85 g, 918 mmol), phenyt boronlc acid (3.36 g, 27.5 mmol),

@ potessium  carbonate {507 g, 387  mmol  and 1,1
bis{diphenylphosphinojerrocenedichloropatiadium (1) {0.42 ¢, 0.8 mmol} were combined
in dimethylformamide (70 mL) and heated at 80 °C for 17 hours under a nitrogen
atmosphere. Further portions of phenyl boronic acid (1.12 g, 9.17 mmol), potassium
carbonate {1.27 9. 9.18 mmol) and 1,71%-bis(diphenylphosphino)ferrocenedichioropaliadium
{it} {0.25 g, 0.3 nunol) were added, and heating continued for & further 21 hours, After
cooling 10 room lemperature and pre-adsorbition onto silica, purification by sifica flash
chromatography using an ethyl acelale/oycivhexane elution system on an ISCO sgidx
machine yielded 1. 1-dimelhylafiyl 7. J{bisf{1, 1-dimeihvisthylowylcarbonyllamine}
carbonyl}-5-phenyl-1H-indole-1-carboxyiate (2.88 ¢, 5.33 mynol) and 1, 1-dimethylethy! 7-
[HI(1,1-dimethylethylJoxylcarbonyllamino)carbonyll-5-phenyl-1H-indole- 1-carboxylate
{2.05 g, 4.70 ymnol).

;’/ i
1, 1-dimethylethyl 7-{{i{ 1, Hdimethylethylioxylcarbonyliamino joarbonyll-5-phenyk-1H-
indole-1-carboxylate (2.05 g, 4.70 mimol} was dissolved in ethanad {30 mlL) and dispensed
equally into ten microwave vials, with the addition of concenirated hydrachloric acid (20
pt) to esch tube. Affer sealing the tubes, each was healed in & Smith synthesizer
microwave for 5 minutes al 180 °C. The combined material was pre-adsorbed onto sifica
in vacuo. Purilication by silica duomalography using an ethyl acetate/cyclohexane
gradient system on an 1SCO 8916z machine vielded the title compound (333 mg) as a
yeliow solid.

{2) 5-{4-biphenylyi)-1H-indole-7-carboxamide

“BT -
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The fille compound {24 mg) was propared using general method A except that 37 mg
{0.18 mmot) 4-biphenylboronic ackd was used instead of pheny! boronic acid.

TH NMR {400 MHz, DMSO-DE) § ppm 6.55 {t, J=2.3 Hz, T H)} 7.38 (m, 2 H) 7.44 (bs, 1 H}

7.49 (t, J=7.7 Hz, 2 H) 7.7-7.8 (m, 4 H) 7.9 (d, J=8.3 Hz, 2 H) 8.09 {s, 2 H) 8.28 (bs, 1 H)
11.16 (bs, 1 H) MSmiz 311 (M-1) r.t. 3.70 min,

{3} 5-{4-{{phenyimethyljoxylphenyl}-1H-indole-7-carboxamide

The tils compound (12 mg) was prepared using general method A exeapt that 42 mg
(0.18 mmol) {4-J{phenyimethylloxylphenyilboronic acid was used instsad of phenyl
bororic acd.

1 NIVMR (400 MiHz, DMSO-D6) 8 ppm 5.17 (5, 2 HY 6.50 (1, J=2.4 Hz, 1 H) 7.11 {d, /=8.8
Hz, 2 1) 7.34-743 (m, S M) 748 (d, J=7.3Hz, 2H) 7.71 {d, J=8.5 Hz, 2 H) 7.98 (d, /=3
Hz, 2 H)8.21 {bs, 1 H) 11.08 (bs, 1 H) MS miz 343 (M+1)" r.t. 3.57 min,

(4) 5-{afimethylsutfonylaminclphenyl}-tH-indole-7-carboxamide
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The title compound (14 mg) was prepared using general method A except that 40 mg
{018 mmol} &-I{methyisulfonyilaminoliphenyliboronic ackd was used insiead of phenyl
boronic acid,

1H NMR (400 MHz, DMSO-D6) 5 pprr 3.01 {5, 3 H) 852 {t, J=2.4 Mz, 1 H} 7.31 {¢, 85
Hz, 2 H) 7.36¢t, J=2.7 Mz, 1 H) 7.41 (bs, 1 M} 7.75 (d, J=85 Hz, 2 H) 7.98 (s, 2 H) 8.22
(bs, 1 H) 976 (s, 1 H) 11.12 {bs, 1 H} MS m/z 328 (M-1) r.t. 2.70 min.

{5} 5<fd-{acetylamino)phenyl}-1H-indole-T-carboxamide
H

b

o

HO

; i
{2

%
b
Y Hy

The title compaund (8.2 mg) was prapared using general method A except that 33 mg
{0.18 mmol} [4-{acetylamino)phenyiiboronic acid was used instead of phenyl boronic acid,
The product was puwified furiher by titurating with water, isolated by fittration and dried in
& vaciugn pistol,

1H NMR {400 MHz, DMSO-08} 6 ppm 2.07 {s, 5 MIEST (¢ Jo24 Mz, 1 H)7.35 & J=27
Hz, 1H) 7.4 (bs, 1 H) 786 (d, J=R53 Hz, 2H) 7.71 (d, SB.53 Hz, 2H) 7.8 (s, ZH) 8.22

tbs, 1 H) .99 (s, 1 H) $1.10 (s, 1 H) MS miz 284 (M+1) r.t. 2.63 min,

(6) 5-13-{aminocarbonylphenyl}-1H-indole-7-carboxamide

-8 -
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The title compound (7.8 mg) was prepared using general method A except that 31 mg
(0.18 mmol} {3<{aminccarbonyhphenyilboronic acid was used instead of phenyl boronic
acid. The product was purified Rusther by triturating with water, lsolated by filtralion and
dried iy a vacuum pisiol,

1H NMR (400 MHz, DMSO-DB) 5 ppm 6.56 (s, 1 H) 7,38 (s, 1 H) 7.44 (bs, 2 H) 7.54 ¢,
J=1.7 Mz, 1 ) 7.82 (d, J=7.55 Hz, 1 H) 7.63 (d, J=7.5, 1 H) 8.05 (bs, 2 M) 810 (s, 1 H)
B.25 (bs, 2 H) 11.17 (bs, 1 H} MS miz 278 (M-1) r.t. 2.52 min.

{7) 5-{4-chiocrophenyl}-tH-indole-7-¢carboxamide

The title compound (4.5 mg) was prepared using general method A except that 29 mg
{0.18 mmol) (4-chiorophenylboronic ackd was used instead of phenyi boronic acid. The
product was Further purifled by preparative HPLC using an acsionitrilefwater elution
system.  The relevant fractions were blown down to dryness with nitrogen and further
drisd in & vacaim piglol.

1H NMR (400 MHz, DMSO-DB) § ppm 6.54 (t, J=2.4 Hz, 1 H) 7.87 (t, J= 2.6 Hz, 1 H) 7.43

(bs, 1 H) 7.52 (d, J=8.5 Mz, 2 H) 7.81 (d, J=8.53 Hz, 2 H) 8.02 (8, 1 H) 8.03 (s, 1 H} 8.25
(b5, 1 ) 14.16 (bs, 1 H) MS miz 269 (M-1) 1.£. 3.40 min.
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{8) 5-[3-{acetyiamino)phenyll-1H-Indole-7-carboxamide

The title compound {7.3 mg) was prepared using general method A except that 33 my
(0.18 mmolj [3-{acelyiaminojphenyllboronfc acikd was used instead of phenyl boronie acid,
The product was purified further by titurating with waler, isclated by filtration and dried In
a vacuurm pistol,

H NMR {400 MiHz, DMSO-D6) 3 ppm 2.07 {8, 3 H) 6.55 {t, J=2.4 Hz, 1 H) 7.36-7.44 {m,
4H)7.50(d, J=8.0HZ 1H)7.89 (s, 1 H)7.92(s, TH) 7.86 (s, 1 H) 8.23 {bs, 1 1} 10.0 (s,
1 H) 1114 (bs, 1 H) MS vz 282 (M-1) .k 2.88 min,

{9) 5-[3-{aminosulfonyi)phenyl]-1H-indole-7-carboxamide

The title compound (6.4 mg) was prepared using general method A exoept that 53 myg
(0.18 mmdl} [3-(aminosulfionyliphenyilboronic acid was used instead of pheayl boronic
acid. The produet was purified further by iriturating with water, isolated by filtration and
dgried in 8 vacuum pistol,

~-7% -
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- 1H NMR (400 MHz, DMSO-D6) 8 ppm 6.58 (t, J=2,5 Hz, 1 H) 7.40 (m, 3 ) 7.47 (bs, 1 W)

7.86 {t, J=7.8 Hz, 1 H) 7.77 (d, J=7.8 Hz, 1 H) 8.01 (d, J=B.0 Hz, 1 H) 8.05 (5, 1 M) 8.08
(s, 1 H) 8.21 (s, 1 H) 8.26 {bs, 1 H} 11.21 (s, 1 M) MS miz 383 (M+18)" r.t. 2.55 min,

{10} 5-{3{{dimethyiaminojcarbonyllphenyl}-1H-indole-7-carboxamide

The fitle compound (8 mg} was prepared using general method A except that 38 mg (0,18
mmoll  {3{{dimethvaminolcarbonyiiphenyliboronic add was used instead of phenyl
boronic ackl.

1H NMR (200 MHz, DMSO-DE} & ppm 2.97 {5, 3 H) 3.02 (3, 3 H) 6.64 {1, J=2.5 Hz, 1 H)
TR, SIS Mz, 1 H) 737 (1, J<7.8, 1 H) 74 (s, 1 H) 7.52 (L, J=7.7 Hz, 1 H) 7.8 {5, 1
H) 7.85 (d, J=B.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-Hiuorophenyl}-tH-indole-7-carboxamide

The title compound (7.8 wg) was prepared using general method A except that 28 mg
{0.18 mmol} (34luorophenyliberonic acid was used instead of pheny! boronic acid.

-F2 -
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TH NMR (400 MHz, DMSO-D8)} § ppm 6.54 (1, J=2.5 Hz, 1 M) 714 (td, J=2.1, 8.3 Hz, 1 )
7.88 (4, J=276, 1 1) 7.44 {bs, 1 ) 7.50 {q, /=74 Hz, 1 H) 7.65 {d, J=8.3, 2 H) 8.05 {5, 1
H)8.08 {s, 1 H) 8.26 {bs, 1 H) 11.18 (s, 1 H} MS m/z 255 (M+1)" r.1. 3.15 min.

{12} 33 {methyloxyiphenyll-1H-indole-7-carboxamide

LN

{}J

The tifle compound (2.2 mg) was prepared using general method A except that 28 mg
{6.18 mmol) (3-methyioxy} phenviiboronic acki was used instead of phenyl boronic acid.
The crude reaction miiure was filtered through & silica solid phase exiraction cariridge,
concenmirated in vacwo, re-dissolved In 0.5 ml, dimethylsulfodide/methandl (50:50) and
purified by preparative HPLC using an acefonitrlle/water elution system.  The relevant
fractiors were blown down fo dryness with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 3.85 {s, 3 H) 653 (4, J=2.5 Hz, 1 H) 6.8 (dt, J=2.1,
73 Hz, 1 H) 7.30-7.37 (m, 4 M) 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 1.t 3.09 min,

{13} 5-(3-cyanophenyi}~tH-indole-7-carboxamide

-73.
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The title compound (0.9 mg) was prepared using general method A except that 27 mg
(0.18 mmo!) {3-cyenophenyhboronic acid was used instead of pheny! boronic acid. The
product was purified further by iriturating with water, isciated by filtration and dried in
vacuum pistol,

MS mfz 260 (M-1} rd, 3,05 rain.

{14} 5-(3-hydroxyphenyl}-iH4ndole-7-carboxamide

The fitle compound 6 mg} was prepared using generad method A except that 26 mg (0.18
sl (3-hydroxyphenylboronic acid was used instead of phenyl boronic acid.

1H NMR {460 MHz, DMSC-DS) 5 ppm 8.53 &, J=2.4 Hz, 1 H) 8.73(dd, J=1.5, 7.8 Hz, 1 H)
7AB (8, 1 H) 7.17 (d, J=7.8 Hz, 1 B} 7.25 (t, J=7.8 Mz, 1 H) 7.35 (1, J=2.8 Hz, 1 M) 7.38
{bs, 1 H) 7.93 (5, 1 H) 7.95 {s, 1 H) 8.24 (bs, 1 M) 8.43 (s, 1 H) 14.11 (s, 1 H) MS m/z 251
(M-1) r.t. 2.28 min,

{15) 5-{3-gquinolinyl)~1Hdndole-7 -carhoxamide

The title compound (3.8 mg) was prepared using general method A except that 32 myg
{©.18 mmol} 3-gquinolinylboronic acid was usexd instend of phenyl boronic acid. The
product from the microwsve reaclion step was se-dissoved in 05 mbL

~Th
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dimettlsulfoside/methanol (50:50) and the tifle campound isolated by Miration and dried
i1 & vacuum pistol,

1H NMR (400 Wz, DMSO-DE) S ppm 6.63 {t, J=2 8 Hz, 1 M) 7.45 {1, J=2.7 Hz, 1 H) 7.50
{bs, 1 HY 2.85{t, J=7.5, 1 H} 7.98 {, J=7.5, 1 H} 8.25 (1, J=8.3, 2 H} 8.33 (s, 1 H) 8.35 {bs,
TH) 8.3¢ (s, 1 H) 9.25 (5, 1 H) 0.68 (5, TH} 11.34 {s, 1 H} MS (M+1] 288 r.t. 2.90 roin.

{16) 5-(1-benzofitran-4-yl)-tH-indole-7-carboxamide

The {itle compound {7.4 mg) was prepared using gensral method A except that 45 mg
{0.18 mmol} 1-benzofuran-4-yiboronic acid was used instead of phenyl boronic acid. The
product from the microwave reaclion step was redissobed in 05 mlb
dimethyisulfoxide/methanot  {(50:50) and purified by preparative HPLC using an
acetoniirile/water elution system, The relevant fractions were blown down to dryness with
nitrogen and further dried ina vacuum pistol,

1H NMR (400 MHz, DMSO-06} § ppm 688 (1, J=2. 8 Hz, 1 H} 711 (d, J=1.3 H2, 1 H) 7.4-
7.47 {m, AH) 7.58 {4, J=7.8, 1 H} 7.05 (s, 1 H} 7.96 (s, 1H) 8.07 (d, /=2.3, 1 H) 8.19 (bs,

1 H)Y 11,99 (s, 1 H) MS (MF1) 277 r.t. 3.28 min,

£17} 5-(1,3-benzodioxol-Syi)-1Hdndole-7-carboxamide

TH
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T tille compound (8.1 my) was prepared using general method A except that 31 mg
{0.18 mmoh 1,3-benzodioxol-Syiboronic acid was used instead of phanyl boronic acid,
The product from the microwave reaction siep was re-dissolved in 8.5 mlL
dimethylsulfoxide/methanol  {(50:50) and purified by preparative HPLE using an
acatoriirleiwater elufion system. The redevant fractions werg blown down (o diyness with
nitrogen and further dried in a vacuum pistol,

1H NMR {400 MHz, DMSO-DE) & ppm 6.06 (s, 2 H) 6.50 (L, J=2.4 Hz, 1 H) 7.00 {d, J=8.0
Mz, 1 H)7.26 (dd, J=1.5, 82 He, 1 H) 7.35 ¢, J=2.7, 1 H) 7.38 (d, J=1.5, 1 M} 7.39 (bs, 1
H) 7.94 (s, 2H) 8.22 {bs, 1 H) 1108 (s, 1 H) M8 (M+1)° 281 r1. 8.14 min.

P
N {18) 5-[(E)-2-phenylethenyl]-1H-indole-7-carboxamide

The tife compound (2.8 mg) was prepared using general mathad A except that 27 myg
{0.18 mmol) [{E)-2-phanylsthenyllboronic acld was used instead of phenyl boronic acid.
The procdigt from the microwave reaction slep was re-dissotved in 0.5 mb

{ dimethylauifoxide/methanol  (50:50) and purifled by preparstive HPLC using an
acetonitriie/water elution system.  The relevant fractions were blown down 1o dryness
with rifrogen and further difed in a vacuum pistol, '

1H NMR (200 MHz, DMSO-D6) 3 ppm 6.4 (t, J=2.4 Hz, 1 H) 7.25 @, J=7.4 Hz, 4 H) 7.3
f, J=0.0Hz, 2H) 7.04 (. /2.8 He, THY 7.30 (¢, J=7.7, 2 M) 7.46 {bs, 1 H} 7.58 (d, &7.5,
2H)7.88 (s, 1H} 8.06 (s, 1 H) 8.18 (bs, 1 H)} 11.14 (5, 1 H) MS (M+1)" 283 rt. 3.45 min.

{19} 5-{5-pyrimidinyl}-1H-indole-7-carboxamide

.75 -
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The title compound 2.5 g} was prepared using general method A sxeept that 23 myg
{0.18 mmol) Spyrimidinyboronic acld was used instead of phenyl boronic acid, The
product  from the microwave reaction slep was re-dissoived in 05 ml
dimethyisulfoxide/methanol  (50:50) and pwified by preparative MPLC using an
acetonitrile/waler elution system. The relevant fractions were blown down o dryness with
siirogen and further driad i & vacuum pistol.

1H NMR {400 MHz, DMSO-D8) 8 ppm 8.58 (1, Jo2.4 Hz, TH) 742 &, J=2.8 Hz, 1 H} 7.51
(bs, TH) 8,13 (s, 1 H) B.22 (s, 1 H) 8.24 (bs, 1 M) 8.15 (s, 1 H} 6.25 (8, 2 H) 11.28 (bs, 1
H) MS {M+1)" 238 r.t 2,35 min.

{20} 5-{3-biphenylyl}1H-indole-7-carboxamide

The titte compound (1.4 mg) was prepared using general method A except that 37 mg
(0.18 mmol) 3-biphenylylboronic acid was used instead of phenyt baronic acid. The
product  from  the microwave resclion step was re-dissolved in 05 mib
dimetindsulioxide/methanol (8050} and purified by preperative HPLC using an
acelonilriic/water slution system.  The relevant fractions were blown down o dryness
with nitrogen and further dried in a vacuum pistol.

MS (M+1) 313 r.t. 3.61 min,

21} S-{1-benzofuran-2-yl1Hindole-7-carboxamide
-7 -
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The Blle compound (8.7 mg) was prepared using general mathod A except that 30 myg
{C.18 mmol) 1-benzofuran-Z2-viboronic acld was used instead of pheny! boronic agid, The
product from  the microwave reaclion slep was redissoived In 08 mL
dimethyisulfoxide/methano!l (8080} and purified by prepamiive HPLL using an
acetonitrifeAwater elution sysfem. The relevant fractions were blown down to dryness with
nitrogen aind further dried in a vacuum pistol,

1H NMR (408 MHz, DMSO-DB) 5 ppm 6.60 {t, J=2.3 Hz, 1 H) 7.27 (m, 2 H) 7.35 (s, 1 H)
7.4 {4, J=2.7, 1 H) 7.52 (bs, 1 H) 7.62 (d, J=7.8 Hz, 1 H) 7.66 (d, J=7 Hz, 1 H) 8.28 (s, 3
H}11.28 (s, T H) MS (M+1)° 277 r.t. 3.56 min.

(22) 5-{1-benzothien-2-yl)-1H-ndole-T-carboxamide

The tile compound {13.6 my) was prepared using general method A except that 33 mg
{0.18 ramal} tbenzothlen-2-yvhoronke acid was used instead of phenyl boronic add, The
product from the microwave reaclion step wes redissolved in 05 ml
dimethylsutfoxideimethanol  (80:50} and pwified by preparative HPLC using an
acetonitrilefwater elution system. The relevant fractions were blown down to dryness with
nitrogern and further dried In a vacuum pistol,

-~ 78 .
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1H NMR (400 MHz, DMSO-DB)} 3 ppm 6.58 (, J=2.3 Mz, 1 H) 7.3-7.4 (m, 3 H) 7.51 (bs, 1
H)7.83 (s, 1 HI7.86 (5, 1 H) 7.97 (d, J=7.8 Hz, 1 H) 8.07 (s, 1 H} 8.18 (s, 1 H} 8.31 (bs, 1
H) 11.28 (s, 1 H) MS (M+1)" 20311 3.62 min,

{23} 5134hydroxymethyliphenyll-TH-indole-7-carboxamide

The tile compound (4.2 mg} was prepared using genoral method A except that 28 mg
{0.18 mmol) [B-hydroxymethyliphenvilboronic soid was used instead of phenyl boronic
acid. The cnde reaction mixture was filtered through a sifica solid phase exiraction
carridge, concentrated b wacuo, redissolved in 0.5 mi dimethyisuffoxide/methand!
{50:50) and purifisd by preparative HPLC using an acelonfiriie/water ehution system. The
reigvant fractions were blown down lo dryness with nilrogen and further dried in a vacuum
pistol,

1H NMR (400 MHz, DMSO-D6) 5 ppm 4.55 {d, J=5.5, 2 H) 5.23 {t, /<5.8, 1 H) 854 &,
J=2 4 Hz, | H} 728 (d, 75 Hz, 1 B 7.36 @, 2.8, 1 H) 742 (4, /=77, 2 H) 7.64 (4,
JBO0Hz I 7.71 (5, 1 H) 8.00 (5, 2 F) 825 (bs, 1 H) 1113 (5, 1 H) MS (M+1) 2671t

274

{24) 5-{2-naphthalenyl}-tH-indole-T-carboxamide
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The title compound (4.3 mg} was prepaied using general method A except that 32 my

. ((.18 mmol) Z-naphthalenylboronic acid was used instead of phenyl boronic acid. The

product  from  the microwave resction step was re-dissolved in 0.8 mi
dimethvisulfoxide/methanol (B0:50) and purificd by preparative HPLC using an
soetorstrioiwater efution systern, The relevant fractions were biown down fo dryness with
nitrogen and further dried in a vacuum pistol,

1H NMR {400 Mz, DMSO-DS) 5 ppm 6.58 (t, J=2.4, 1 H} 7,39 (¢, J=2.7, 1 H) 7.47-7.56
(m, 3 H) 7.84 {d, J=7.8 Hz, 1 H) 7.08 (d, J=7.8, 1 H) 8.01 (s, 1 H) 8.19 (d, J=2.5, 1 H)
8.31 (bs, 1 HY 11.18 (s, 1 H) MS (M+1)" 287 r.t. 3.58 min.

{25} S-{4-flucrophenyl)-1H-indole-7-carboxamide

The fitle compound (4.1 mg) was prepared using general method A except thet 26 oy

(0,18 mamoly {4-fluorophenyhboronic acid was used instead of pheny! boronic acid, The
product from the microwave reaction step was redissolved in 08 mi
dimethyisulfoxide/methanol  (B0:50) and purified by preparative HPLC using an
acetonitriie/water elution systern. The relevant fractions were blown down to dryness with
ritrogen and further dried in a vacuum pistal,

14 NMR {400 Mz, DMSO-DE) 5 ppm 6.58 (s, 1 H) 7.80 (&, J=8.7, 2 H) 7.37 (5, 1 H) 7.42

{bs, 1 H) 7.81 [dd, J=B.1, 5.6 Mz, 2 H) 7,88 (d, J=2.3, 2 H) 8.24 (bg, 1 H} 1114 (s, 1 H}
MS (M+11 206 1t 3.24 min.

{26} 5-f6-{methyioxy)-3-pyridinyll-1H-indole-7-carboxamide

o B
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The title compound (4.9 mg) was prepared using general method A except that 28 mg
(0.18 mmol) [B-{methyloxy)-3-pyridinyilboronic acid was used instead of phenyl boronic
acid. The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethyisulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elufion system. The relevant fractions were blown down to dryness with
nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppim 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, 1 H) 7.44 (bs, 1 H) 7.99 (s, 1 H) 8.0 (s, 1 H) 8.11 (dd, J=8.5,
2.5 Hz, 1 H) 8.21 (bs, 1 H) 8.57 (d, J=2.5 Hz, 1 H) 11.15 (s, 1 H) MS (M+1)" 268 rt. 2.90

miri.

(27) 5-[4-{(hydroxymethyl)phenyl]-1H-indole-7-carboxamide

O.

0% N,

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 siep was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol  (50:50) and purified by preparative HPLC using an
acefonitrile/water elution system. The relevant fractions were blown down fo dryness
with nitrogen and further dried in a vacuum pistol.

~-81-
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1H NMR (400 MHz, DMSO-D6) 3 ppm 4.55 (d, J=5.8 Hz, 2 H) 5.19 (t, J=5.8 Hz, 1 H) 6.53
(t, J=2.4 Hz, 1 H) 7.36 (t, J=2.8 Hz, 1 H) 7.4 (d, J=8.0 Hz, 2 H) 7.74 (d, J=8.3 Mz, 2 H)
8.01 (s, 2 H) 8.24 (bs, 1 H) 11.12 (s, 1 H) MS (V1) 267 r.t. 2.70 min.

(28) 5-(3-chlorophenyl)-tH-indole-7-carboxamide -

Gl

The title compound (5.8 mg) was prepared using general method A except that 29 mg
(0.18 mmol) {3-chlorophenyl}boronic acid was used instead of pheny! boronic acid. The
product from the microwave reaction step was re-dissoved 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) 3 ppm 6.55 (t, J=2.5 Hz, 1 H) 7.38 {m, 2 H) 7.45 (bs, 1 H)
749 (t, JSTOH2, 1 H)7.76 (d, J=7.8 Hz, 2H) 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.l. 3.44 min.

(29) 5-(2-methylphenyl}-1H-indole-7-carboxamide

-89 -
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The title compound (2.9 my) was prepared using geners] method A except that 25 mg
{0.18 mmol {(2-methyiphenyliboronic acid was used nslead of phenyl boronic acid. The
product from the microwave reaction slep was redissolved In 08 mi
dimethyisuffoxide/methanol (8060} and purfied by preparative HPLC using an
acatonitrile/water slution systern. The relevant fractions were blown down o dryness with
nitrogen and further dried In & vacuum pistol.

1H NMR (400 MHz, DMBO-DB) 3 ppm 2.26 (s, S3H} 658 {t, =26 Hz, 1 H) 7.25-7.32(m, 4

H) 7.35 (bs, 1 H) 7.38 {t, J=2.7 Hz, 1 H) 7.66 (s, 1 H} 7.68 (5, 1 M} 8.08 (bs, 1 ) 11.15 (s,
TH) MS (M1 251 14 3.25 min.

{30) 5-{3-I(phenyimethyljoxy]phenyl}-1H-indole-7-carboxamide

The Htle compound (7.8 g} was prepared using general method A except that 42 mg
(.18 mmal {3-iohenyimethyloxyiphenyliboronic acid was usad Instead of pheny! boronic
acid. The product from the microwsve reaction slep was re-dissolved in 0.5 mb
dimethylsulfoxide/methancl  (50:50) and purified by preparative HPLC using an
acetonitriie/wster elution system.  The relevant fractions were blown down io dryness
with pitrogen and further dried in a vacuum pisiol.

-85
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1H NMR (400 MHz, DMSC-D8) 3 ppm 5.20 (s, 2 H) 6.53 {, J=2.3 Hz, 1 H) 6.97 (m, 1 H)
7.32-743 (m, 8 H) 7.51 {d, J=7.28 Hz, 2H) B.01 {5, 1 F) 8.04 (s, 1 H} 8.25 {bs, 1 M} 11.14
(s, 1H) MS {(M+1) 24311 3.87 min.

{31} 5<2-chlorophenyli-1H-indole-7-carboxamide

- The title compound (4.1 mg) was preparsd using general method A except that 28 mp

{3.18 mmiol {2-chiorophenyhboronic acid was used instead of phenyl boronic acid. The
product from the microwsve reaction slep was re-dissolved n 05 mb
dimethyisulfoxide/methanol  (50:50) and purified by preparative HPLC wsing an
aoetonitrile/water sittion system.  The relevant fractions ware biown down fo dryness
with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D8) § ppm 8.53 {1, J=2.5 Hz, 1 H) 7.37-7.45 (m, 4 H) 7.50 (dd,
J=1.5, 1.6 Hz, 1 H) 7.58 (dd, J=7.7, 0.8 Hz, 1 M) 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 mip,

{32} 5-{3,5-dimeihy-d-isoxszolyl}-1H-indole-7-carboxamide
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The fitls compound 4.1 mg) was prepared using general method A except thal 26 mg
(0.48 mmoll (3,5-dimethyl-d-isoxazolyilboronic acld was used instead of phenyl boronic

acid,

1H NMR (400 Mz, DMSO-D6) & ppm 2.20 (s, 3 H) 240 (s, 3 H) 6.51 (1, /=24 Hz, 1 H)

7.30 (t, J=2.7 Hz, T H) 744 (bs, 1 H) 784 (s, 1 H} 7.70 (s, 1 H) 8.1 (bs, 1 M3 11.22 (s, 1
H) WS miz 256 (M+1Y ri 2,62 min.

{33} 5-{2-I{phenylmethylioxylphenyi}-1H-indole.7-carboxamide

The file compound (4.1 mg} was prepared using general method A except that 42 mg
{0.18 mmol) {24(phenyimethylloxylphenyliboronic acid was used instead of phenyl
boronic ackl. The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethyisulfoxide/methanol  {(80:50) and pwified by preparative HPLC using an
acotoniriieAvater elution system.  The relevart fractions were blown down to dryness
with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 5.13 (5, 2 M} 6.48 {t, J=2.4 Hz, 1 H) 7.07 (t, J=7.4
Hz, 1 H) 7.20(d, J=8.0 Mz, 1 H) 7.25-7.35 {m, 6 H) 7.42 (m, 3 H) 7.80 (s, 1 H} 7.91 (5, 1H)
8.06 (bs, 1 H} 11.09 (s, 1 H) MS (M+1)" 343 r.t. 3.48 min.

{34} 8-{8-quinolinyll-1H-indole-7-carboxamide




WO 2085067923 PUT/GB2US/000083

The fitle compound (7.1 mg) was prepared using general method A except that 32 mg
0,18 mmiol) S-quinotinylboronic acld was used instsad of pheny boronic acld, The
product from fhe microwave reaction siep was redissolved In 05 mb
dimethyisuffoxide/methano!  §0:50) and purified by preparative HPLLC using an
acetopitiieiwater elution system. The relevant fractions were blown down fo dryness with
nitrogen and further dried in a vacuum pistol.

1H NMR (400 Mz, DMSQ-D6) 8 ppm B.58 (£, J=2.4 Hz, 1 H} 7.42 (bs, 1 H} 745 &, J=2.7
Hz, 1 H) 7.67 (cdd, J=4.3, 853 Hz, 1H) 7.78 {d, J=7.0 Hz, 1 H) 7.85 (s, 2H) 7.95 (1, J=7.8
Hz, 1 H) 8.14 {m, 2 H) 8.46 (d, /=828 Hz, 1 H) 8.05 (d, J=4.0 Hz, 1 H} 11.29 {5, 1 H) MS
(M+1)" 288 r.t. 2.61 min.

{35} S«{1-naphthalenyi)-1H-indole-7T-carboxamide

The title compourd {10.4 mg) was prepared using general method A except that 32 mg
{0.18 mmo! tnaphthalenyiboronic acid was used instead of phenyl boronic acid. The
product from the microwave reaction step was re-dissolved in 085 mlL
dimethylsulfoxide/methanol (5050} and purdfied by preparative HPLC using an
acelonibile/walter elution system. The relevant fraciions weres blown down fo dryness with
nitrogen and further drisd in 8 vacuum pistol,

1H NMR {400 MMz, DMSO-DG) S ppm 8.56 {1, 25 Hz, 1 H1 7.38 (bs, 1 H} 7.43 &, J=2.7
Hz, TH)747-782(m, 3} 7804, =78 Hz, 1) 781 {6, 1 H) 783 (5, TH} 786 (s, 1 })
7.95 {d, J=8.0 Hz, 1 H) 8.01 {d, J=B.3 Hz, 1 H) 8.08 (bs, 1H) 11.23 (s, 1 H) MS (+1)"
287 r.t. 3.45 min.
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{38) 3-bromo-5-phenybhtH-indole-7-carboxamide

¥

S-phenyl-THeindole-7-carboxamide (30 mg, 0.13 mmol} and N-bromosuccinimide (25 mg,
8.14 mmol} were dissolved in dry dichioromethane (5 mL) and stired under a nitrogen
atmosphare af room temperature for 5 hours, The mixture was then pre-adsorbed onto
siica and purified by sifica flash chromatography using a dichioromethane/methanol
elption systermn on an 18CO sg18x maching, The relevant fractions were combined and
concenirated in vaowo, re-dissolved in 0.8 ml dimethvisulioxide/methanol 80:50) and
purified by preparative HPLC using an aceionilriiehwster elution system. The relevant
fractions were blown down to dryness with nifrogen and dried in @ vacuum pistol to give
11 myg of the tile compound.

1H NMR {400 MHz, DMSO-D6) 5 ppm 7.36 {, J=7.4 Hz, 1 H} 7.50 {m, 3 H} 7.53 (bs, 1 H)

7.80 {m, 3H} 810 {d, J=1.5 Hz, 1 1) 833 (bs, 1 H) 1145 {5, 1 H) MS (M1) 3131315
{1:1 ratic} ed. 348 min.

(37) 3-iodo-S-phenyl-1H-indole-7-carboxamide

5-phenyl-1H-indole-7-carboxamide (0.80 g, 3.35 mmal} and AYodosuccinimide {076 g,
3.39 mimol) were dissolved in dichioromethane (150 ml) and sfimed under a nitrogen
atmosphere at room temperature for 18 hours. The reaction mixture was partitioned with
sodivrn hydroxide solution (2 M), separsted and then concentrated #7 vacue to give the
title compound as a beige solid {1.16 ¢).

Y
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1H NMR (400 Mz, DMSO-DE} 8ppm 736 (L, SP3HZ T H) 750 im 4 H) 786 (s, 1 M)
778 (d, F7.5 Hz, 2H) 8.08 {6, THY832 (bs, 1 H) 11.51 {5, 1H] M3 (M1} 30111 3.58
min.

This compounk! may be used in the preparation of intermediate {)

{38) 3, 5<diphenyiviH«ndole~-T-carboxamide

General method B

1, 1-dimethylethyt 7-{{bis{[(1,1-dimetiwiethylloxylcarbonyllaminolcarbonyij-3-iodo-S-pheny
~1Hindote-1-carboxylate (50 my, 75 umol}, phenyl boronic acid (18 mg, 8.15 mmol),
potassium carbonate {30 mg, 0.138 mmol) and 1, 1-bis(diphenyiphosphinoferrocene
dichlovopaliadium () (5 my, 8 prol) were combined In dimethylforrmamide (1 mlb} and
heated at 80 °C for 2 hours urder niirogen. The reaction mixiure was then filtersd through
a1 g silica solid phase exiraction carlridae, conventrated in vactio and then re-dissolved
it 0.5 miL dimeihyisulfoxidemethanot (50:50} and purified by preparative HWPLC using an
aceipnitriie/water elution system, The relevant fractions weve blown down 1o dryness with
nifrogen, re-dissolved in ethanol {2 mi) and concenirated hydrochioric acid {15 ul.) and
then heated in & Smith synthesizer roicrowave for 8 minutes at 150 °C. The solvent was
removed in vacuo o give the fitle compound (5.8 my). ’

TH NMR {400 Mbz, DMSO-D8) 8 ppom 7.27 4, =74 Hz, 1 H} 7.35 {f, J=T 4 Hg, 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, 1H) 8.31 (bs, 1 H) 19.39 (s, 1 H) MS miz 313 (M+1)’ 1.t 3.64 min.

- B8 .
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{38} 3{4-[{methyisufonyllaminolphenyl}-5-phenylkiH-indole-7-carboxamide

The title compound (12.3 mg) was prepared using general method B except that 39 mg
{0.18 mmol} {&-{{(methylsulfonyllaminojphenyliboronic acld was used instead of pheny]
boronic acid.

TH NMR (400 MHz, DMSO-D6) 8 ppm 3.01 (5, 3 M) 7.3-7.38 (m, SHYTAB{, J=7.7Hz, 3

Hy762(d, =20 He, 1H)7.71{d, J*B5 Hz, 2 H) 7.82 {d, =75 Hz, 2H) 8,07 (s, 1 H)
820 (s, 1 H}8.30 (bs, 1 H) 9.72 (5, 1 H) 11.37 {s, 1 H) M8 m/z 404 (-1} rt 3,15 main,

{40} S-phenyl-3-{3I-pyridinyl)-1H-indole-7-carboxamide

- 88 .
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General method G

1.1-dimethyiethyl 7-i(bis{i{1, 1-dimethylethylioxylcarbonyllamincicarbonyl}-3-odo-S-pheny
~tH-indole-1-carboxylate (100 mg, 0.156 umgd), 3-pyrdinyiboronic acld (37 mg, 0.30
mmol), polassium carbonate (B0 mg, 0.28  wmmol}  and 1.1
his{dinhenyiphosphino)ferrocenedichloropaiiadium () (10 mg, 12 wmol} were combined in
dimethyiformamide (2 ml.) and healed at 80 °C for 2 hours under niftogen. The reaciion
mixture was pre-adsorbed onfo silica in vacuo and purified by sifica flash chromatography
using an ethyl acefale/cyclohexanefiriethylaming elution system on an ISCO sq16x
machine. The combined fractions were concentrated in vacuo, re-disscived in ethanol (2
mL} and concentrated hydrochioric ackd (15 pl) and heated in a Smith synthesizer
microwave for & minutes at 150 °C. The ethanol was removed in vacuo and the residue
re-digsolved In 0.5 mi. dimethylsulfoxdde/methanol (56156) and purified by preparative
HPLG using an acetonilrile/water eludion system. The relevant fractions were blown down
to dryness with nitrogien o give the tithe compound (7 mg).

1H NMR (400 MHz, DMSO-D8) 5 ppm 7.36 m, 1 H} 7.50 &, J=7.7 Hz, 2 H) 7.60 {bs. 1 K)
7.6 (4, J=7.3 Hz, 2 H) 7.93 {dd, /=55, 8.0 Hz, 1 H) 8.05 {d, J=2.8 Hz, 1 H) B.14 (d, J=1
Hz, 1 H) 8.32 (s, 1 H} 8.38 (bs, 1 H) 8.86 (d, J=5.0 Hz, 1 H) 8.79 (¢, =80 1z, 1 H) 5.24
(s, 1 H) 11.81 (s, 1 H) MS miz 314 (M+1)" r.t. 2.63 min

{41) 3-{4-{{2.aminosthyliamincjcarbonyljphenyl}-S-phenyl-1 Hindole-7-carboxamide

The itle cornpourd {556 mg) was prepared using gensral method © except that 124 mg
{0.30 mmol} [4-({[2-({[(4, 1-dimethylethyloxyicarbonyllaminalethyljamincjoarbonyliphenyl)
horonic acid was used instead of 3-pyridinylboronic acid.
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1H NMR (400 MHz, DMSO-D8) § ppm 3.01 &, J=6.2 Hz, 2 H} 3.55 (g, 5.8 Hz, 2 H) 7.36
@, J=7.3 Hz, 1 H) 7.49 {f, J=7.8 Hz, 2 H) 7.52 {bs, 1 H} 7.79 (¢, J=2.5 Hz, 1 H) 7.82 {4,
J=7.5 Hz, 2 H) 7.87 (d, J=8.5 Hz, 2 H) 8. (d, /=8.3 Hz, 2 H) 8.1 {5, 1 H) 8.13 {bs, 2 H)
8.26 (s, 1 H) 8.34 (bs, 1 H) 8.72 (t, J=5.5 Hz, 1 H) 11.53 (s, 1 H) M8 miz 389 (M+1) 1,
2.38 min

(42) 3-4-{4-(methyloxy)-3-{4-methyl-1-piperazinyl)phenyllamino}carbonyljphenyi}-
5-phenyl-1H-indole-7-carboxamide formate

The tifle compound {34 mg) was prepared using general roethod C except that 111 my
{030 mmol} M-{{4-{methyvioxy}-3-{4-methyl-1-piperazinvijphenyiisminoicarbonyliphenyil
Boronic acid was used instead of 3-pyridinylboronic acid.

1H NMR (400 Mz, DMSO-D6) & ppm 2.33 (bs, 3 H) 2.62 (bs, 4 H) 3.03 (bs, 4 H) 8.78 s,
3 H) 6.92 (d, /8.8 Hz, 1 H) 7.36 {&, 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 W) 7.9 {d, J=8.5 Hz, 2 M) 8.05 {d, J=R.5 Hz, 2H) 8.11 (s, 1 H) 8.15 (s, 1
H) 8.2 (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)" rt. 2.74
min

{43} 5-phenyl-3.3-{trifluoromethyliphenyl}-1H-indole-T-carboxamide

n91\’!
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1.1-dimethylethyl 7-{(bis{{{1, t-dimethylethyoxylcarbonyllamina)casbonyil-3-iodo-5-pheny
~tH-ndole-1-carboxylate (75 myg, 0.11 mmol), 3-(iiflucromsthyphenviiboronic acid (43
mg, 023 mmol), potassium carbonate ($8 mg, 021 mmol} and 1,7
bis(diphenyiphosphino)ferrocenedichioropaliadium (11} (7.5 mg, 9 wmot) were combined in
dimethylformanmide {2 mb} and heated at 80 °C for 2 hours under nitrogen. The reaction
mixture was pre-adsorbed ondo sifica in vacuo and purtiied by silkea flash chromatography
using an ethyl acetate/oyclohexanefiriethylamine elulion system on an 1800 sqi8x
machine. The combined fractions were concenirated in vacun, re-dissolved in ethanol 2
mi.} and congentrated hydrochioric acid {18ul) and then healed in a Smith synthesizer
microwave for § minutes at 150 °C, The sthanol was removed in vacue and the residue
re-dissolved in 0.5 mbL dimethvsuliodde/methanol (50:50) and purified by preparative
HPLC asing an acefoniiriiefwater elution systein.  The relevant fractions were blown
down o dryness with nifrogen to give the title compound (5 mg).

1H NMR (400 MHz, DMSO-D6) 5 ppm 7.35 (£, J=7.4 Hz, 1 H) 7.40 {t; J=7.7 Hz, 2 H) 752
(bs, 1 H) 7.61 {d, J=7.8 Hz, 1 H) 7.70 (t, J=7.7 Hz, 1 H) 7.8 (d, J=7.3 Hz, 2 H) 7.84 {d, J=2
Hz, 1 H) 7.99 (s, 1 H) 8,90 (m, 2 H) 8.20 (s, 1 H) 8.33 (bs, 1 H) 11.55 (s, T H) MS miz
379 (M-1) t. 5.83 min.

{44} 5-bromo-3-iodo-1H-indole-7-carboxamide

5-hromo-tH-ndole-7-carboxamide (100 mg, 0.42 mmol) and N-odosucdinimide (95 mg,
0.42 mmol) weve dissolved in dichioromethane {10 mi} and stired at room temperature
for 18 hours. The reaction mixiure was then pariidioned with sodium hydroxide soiution (2
M), separated and the organic layer pre-adsorbed onto silica fn vacuo. Purification was
achieved by silica chromatography using an ethyl acetate-gycichexane gradient system
on $e 1ISCO sq16x machine. The relevant fractions were combined and concentrated in
vacuo to give the fitle compound {86 mg).
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1H NMR (400 MHz, DMSC-D6) S ppm 7.52 (5, 1 M) 758 (4, J=1.8 Hz, 1 H} 7.60 (bs, 1 H)
7.03 (d, J=1.0 Hz, 1 H) 8.24 (bs, 1 H) 11.64 (5, 1 H)} M8 m/z 383/385 (1:1 ratio) (M-1) rL.
3.47 min,

{45) 3-(1-sthyl-3-piperidingl)-5-phanyl1 H-indole-?-carboxamide

A mixture of S-phenyd-{H-ndole-T-carboxamide (202 mg, §.86 mmol), sodium methoxide
{10.3 il of a 0.5 M sofution in methanol, 5.15 nmel} and -{phenylmethy!-3-piperidinons
hydrochloride hydrate (625 mg, 2.56 mmol) was heated af refiux under nitrogen for 18
hours. 3 A molacular sieves (10} were added and reflux continued for a further 22 hours
hefore cooling to reom temperatire and the addition of water (1 ml). After concentration
in vaouo and pre-adsorbtion onto silica, purification by sifica flash chromatography using a
methanol/dichloromethane/ammonia gradient system an an 1800 sq16x machine vielded
the intermediste alkene (58.1 mg) as a yelow-brown oll. Afler dissolution in ethanol
glacial acetic acid (50:1, 15 ml)} and the addition of paliadium hydredde on carbon {20
wi% palladiom, 12 mqg) the mibdure was stired vigorously under an almosphere of
hydrogen for 3 days. After filtration thyough celite and corweniration in vacuo with pre-
adsorblion onic  slica, puification by silica chrometography using  a
methanolidichioromethanefammonia gradient systent on an JSCC sq18x maching vielded .
the title componrd (5.3 mg, 8.015 mmol).

Alternative procedure:

A mixiure of S-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, 320
menol) in methanol {35 mi.) was heated at reflux under nitrogen for 20 hours. A further
partion of potassium hydroxide (180 mg, 3.20 mmol) was added, and reflux continued for
5 days. After conceniration in vacuo with pre-adsorbtion onlo silica, purification by silica

chromatogrephy using a methanoldichloromethane/ammonia  gradient system on an
~-B3-
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IS5CO sq76x maching yielded a mixiure of intermediate alkenes (483 mg) as a yellow-
orange ofl. After dissolution in sthanol/glacial acetic acid (50:1, 20 mL}j and the addition of
paliagium hydroxide on catbon (20 wi% palladium, 83 mg) the mixture was stived
vigorausly under an almosphere of hydrogen for 3 days. The reaction mixiure was filtsred
and concentrated in vacuo with pre-adsorblion ondo silica.  Purification by preparative
HPLC was foliowed by dissolufion of the purified material in methanot (6 mi). The
methano! solution was passed through an aminopropy! solid-phase exiraction carlridge,

' tinsing with methanol (3 mlL), and the combined methano! eluents concentrated in vacuo

{0 yield the title compound {8.9 mg).

1H NMR (400 MHz, DMSO-DB) 8 ppm 1.08 {1, J=7.3 Hz, 3 H) 1.55 (ad, J=12.1, 4.0 Hz, 1
H) 1.67-1.84 (m, 2 H) 2.02 {8, J=11.3 Hz, 1 M) 2.32-2.20 (m, 2 H) 2.68-2.55 (m, £ H) 3.08
(d, 3=11.3 Hz, 1 H) 3.23 {d, J=10.5 Hz, 2 H) 7.18 (d, J=2.0 Hz, 1 M) 7.33 {t, J=7.4 Hz, 1
Hj 740 (br s, 1 H) 7.48 (t, J=7.7 Hz, 2 ) 7.79 (d, J=7.5 Hz, 2 H) 8.01 {3, 2 H) 8.23 (s, 1
H) 10.94 (bs, 1 H) M8 miz 348 (M+1)" r.t. 2.28 min.

(48]  S-phenyl-3-{3-pigeridinyl}-1Hindole-T-carhoxamide and  S-phenyl3-1-
{phenylmethyl}-3-piperidinyl)-iH-indole-7T-carboxamide

7N

9

A midure of 5-phenyi-TH-indole-7<arboxamide (784 mg, 336 mmol), potassium
hydroxide (2.08 g, 37.7 mmol), and 1-{phenyimethyi}-3-piperidinonea fydrochioride hydrate
(819 g, 33.60 mmol) in methanol (35 mL) was heated at reflux under niregen for 20
howrs, A further portion of potassium hydroxide (189 mg, 3.37 mmol) was added, and
refiux continued for 8 days. After conceniration in vacuo with pre-adsorbtion onto silica,
purification by silica chromatography using @  methanoldichioromethane/ammonia
gradient system on an ISCO sg18x machine vielded a mixlure of intermediate alkenes
(750 mg) as a red-orange oil. After dissciution in sthano! (25 mlL} and the addition of

pafiadium hydroxdde on carbon (20 wi% palladium, 150 mg) the midure was stired
g -
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vigorously under an atmosphers of hydrogen for § days. A further portion of pafladium
hydroxide on carbon {20 wi% palladium, 150 mg) was added, and the mixiure was stirred
vigorously under an atmosphere of hydrogen for 24 hours. After filtration and
concentration in vacuo, the mixiure was re-dissolved in ethanoliglacial acetic acid (25:1,
26 ml.) and palladium hydroxide on carbon (20 wi% paliadium, 150 mg) was added. After
stiring vigorously under an aimosphers of fiydrogen for 24 hours, the reaction mixture
was fitered and concentrated In vacuo with pre-adsorbtion onio silica. Purification by
preparative HPLC vielded S-pheryl-3-(3-piperiding!)-1H-indole-7-carboxamide (237 mu,
0.07 mmoll and  S-phenyk3-{-{phenyimethyi}-3-piperidinyil-1H-ndole-7-carboxamide
{22.5 mg, 0.05 minol).

Data for 5-phenyl-3-(3-piperidinyl}-1H-indule-7.carboxamide

1H NMR (400 MHz, GD,OD) 6 ppm 1.85-2.04 (m, 2 H) 2.09 (d, J=13.3 Hz, 1 H) 2.25 {d,
J=12.1 Hz, 1 H) 3.05 {t, J=12.3 Hz, 2 H) 3.37-3.48 (m, 2 H) .63 {d, J~11.0 Hz, 1 H} 7.25
(s, 1 H) 7.32 (, J=7.5 Hz, 1 H) 7.45 (1, J=7.8 Hz, 2 H) 7.72 (d, J=7.3 Mz, 2 H) 7.98 (d,
J=1.3 Hz, 1 H) 8.03 {d, J=1.3 Hz, 1 H) B.38 (s, 2 H)

LOMS m/z 320 (M+1)° r.t. 2.20 min,

Data for S-phenyl-3-[1-{phenyimethyl}-3-piperidinyi]-1H-indole-7-carboxamide

+H NMR (400 MHz, CD,0D) 6 ppm 1.96 (gd, J=12.3, 3.8 Hz, 1 H) 1.86-2.10 (m, 2 H3 2.21
(d, J=12.8 Hz, 1 H) 2.80-3.01 {m, 2 H) 841351 (m, 2 H) 3.87 (d, J=11.6 Hz, 1 H} 4,28
(s, 2 H) 7.32 (1, J=7.3 Hz, 1 H} 7.42-7.51 {m, 6 H) 7.84 {4, /=7.3 Mz, 2 H} 7.88 (d, J=1.3
Hz, 1 H)7.95 {d, J=1.3 Hz, 1 H) 845 (5, 2 H)

LC/MS miz 410 (M+1)" r.t. 2.48 min.

{47) 3-{1-cyciohexen-1-yl}-5-phenyl-1H-indole-7-carboxamide

-8R.
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A midure of Sphenyhib-indole-Z-carboxamide (808 myg, 216 mmoll, polassiom
hydroxide {0.12 g, 2.15 mmal}, and cyclohexanona (2.24 mi, 21.5 mmol) in methanol (2
mi) was heated at 65 °C for 24 hours before cooling 10 voom temperature and
concantration In vacuo, Purification by preparative HPLC vislded the tite compound (188

mg} as a light-veliow solid.

1H NMR {400 MHz, DMSO-D6} & ppm 1.63-1.87 {m, 2 H) 1.73-1.78 (m, 2 H) 2.25 (bs, 2
H) 242 (bs, 2 H) 6.25 (5, 1 H) 7.32-7.35 (m, 2 H) 7.4 (bs, 1 H) 747 {t, J=7.7 Hz, 2 H)
7.77 (d, J=7.8 Mz, 2 H) 8.01 (s, 1 H} B.16 (s, 1 H) 8.25 (s, 1 H) 11.11 (s, 1 H)

LC/MS mfz 317 (M+1)' 1.t 3.87 min.

{48} 3-cyciohexyl-5-phenyl-1H-indole-7-carboxamide

A suspersion of 3-(1-cyclohexen-1-yi}-G-phenyl-1H-Indole-7-carboxamide (186 myg, 0.53
mmot) and palladium hydroxide on carbon {20 wi% paftadiurn, 33 mg; in ethanolglacial
acetic acid (80:1, 51 ml) was sfirred vigorously under an atmosphere of hydrogen for 4
hours. After filration and concenfrafion in vacuo the resuling lighi-green foam was
partitioned between ethyl acelate and salurated agueous sodium hydrogencarbonaie
solution. After separetion of the phases, the organic phase was dried over magnesium
suifate, filttered and concentrated in vacuo o yield the title compound (168 mg).

1H NMR (406 MHz, CDCl3) 5 ppm 1.29-3.38 (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) 2.19-2.18 {m, 2 H) 2.80 (bs, 1 H) 5.50-6.8.40 (bs, 2 H} 7.12
(5.1 H} 7.57 (t, J=7.4 Hz, 1 H) 740 (t, J=7.7 Hz, 2 H) 7.58 {s, 1 H} 7.85 (d, J=7.5 Hz, 2 H)
8,02 (s, 1 H) 10.01 (s, 1 H)

LOMS miz 318 (M+1)° 1.t 3.86 min.

-G8 .~
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{49} 3{1-13{methyloxyiphenyllethenyl}-5-phenyl-1H-indole-7-carboxamide
g,

A midure of S-phenyi-TH-indole-7-carboxamide (115 mg, 0.49 mmol), sodium methoxdde
{11.7 mL of 2 4.5 M solution i methanol, 5.88 mmol} and 3-methoxyacetophencne (0.40
mi, 2.84 mmol) was heated at reflux under nitrogen for 43 hours. Further portions of 3-
methoxyvacsiophenone {0.40 mi, 2.94 mnol) and sodium methoxide (11.7 mb of a 0.5M
sofudion in methancl, 5.88 mmoel) were added, and reflux continued for a further 3 days
before cooling to roorn lemperature. Water (5 mb) was atdded cautiously, and the soluion
coneentrated in vacuo, Methano! (10 mL) and potassium hydroxide (27.5 myg, 0.48 mmol)
were addded and the mixhure heated &l rsflux for 24 hours before cooling to room
leraperature and concentration in vacuo with pre-adsorblion onto sifica. Purification by
sifica ohromaiography using an ethyl acelate/cycichexane gradient system on an I18CO
sq16x machine followed by preparative HPLG visided the tifie compound (8.5 mg) as a
yellow ofl.

1H NMR (400 MHz, COCl) 5 ppm 3.80 (8, 3 H) 5.52 s, | H) 5.61 {5, 1 H) 5.50-6.50 {bs, 2
H) 6.91 (dd, J=8.0, 2.3 Hz, 1 H) 7.05 (bs, 1 H} 7.08 (d, J=7.5 Hz, 1 H) 7.26-7.38 (m, 4 H)
745 @, J=7.7 Hz, 2 H) 7.56 {d, J=T.3 Hz, 2 H} 7.62 (s, 1 H} 7.94 (s, 1 H) 10.35 {bs, 1 H)
LCMS miz 871 (M#1)" r.t. 3.67 min.

{50} S-phenyl-3-[1-{phenylmethyij-1,2,3,6tetrahydro<bpyridinyli~tHindole«7-carbox-
amide
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S.ghenyl-1Hndole-7-carboxamide (500 myg, 2.12 romei), 1-{phenyimetind}-4-piperidinone
{1.20 g, 1.18 ml, 8.35 mmal}, sodium methoxids (G886 mg, 12.71 aundl) in tnethanol {26
mi.} were added {ogether and heated of reflux under an almosphere of nitrogen for 16
hours. The reaction was pre-adsarbed onto silica / vacto and puriiied by sllica flash
chromatography uslng a methanolidichioramethane/ammaonia elution system on an 1I8CO
sg16x machine. The fractions were combined and solvent removed in vacuo fo vield the
tifle compound {325 mg).

1H NMR {400 MHz, DMSO-DS8) § ppm 2.54 {bs, 2 H) 2.68 (b, =83 Hz, 2H} 312 {bs, 2
MHI352 (8, 2H}B8.23 {bs, TH) 7278 {m 1O 7.78 (4, =75 Hz, 2H) 802 {5, 1 H) 818
(5, 1H)8.27 tbs, TH) 1117 {bs, 1 H)

LC/MS méz 408 (M+1) .t 2.44 min.

{51} 5-phenyl-3-{4-piperidinyl}l-iH-indole-7 -carboxamide

5-phenyk-341-{phenylmethyi}-1,2,3,6-tetrahvdro-4-pyridinvil-1H-indole-7-carboxamide
{323 rag, 0.79 mmol) was dissolved in sthanolfacetic acid (80:1, 51 mi.) and added o
20% paladhnrn hydrowide on carbon (130 myg). The sugpension was stirred at room
temperature under an atmosphere of hydrogen for 70 hours. The reaction mixiure was
filtered and solvent removed in vactio, The residue was taken up in methanol (B0 mL)
and pre-adsorbed oplo siica & vacuo.  The produst was purifisd by siica flash
chromatography using 8 methanolidichloromethane/ammonia elution sysiem on an 18CO
sitx machine. The desired fractions were collected and combined and solvent removed
i vacuo o yield the title compound {189 my).
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1H NMR {400 Mz, DMSO-D8) & ppm 1.56 (m, 2 H) 1.58 {m, 2 H) 253 {m, 2 H) 3.00 {m,
3701 (s, 14 7.1-7.8 {m, 8 H) 7.78 (d, J=7.5 Hz, 2 H) 8.02 (bs, 2H) 8.24 (bs, 1 H)
10.84 {bs, 1 M), LC/MS miz 320 (M+1)" r.i. 2.22 min.

{52) 3-{1-}{4-chlorophenylisulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-
carboxarnide

5-phenyi-3-(4-pipendinyi}-1H-indole-7-carboxamide (30 mg, 0.10 mmel) and 4-
chiorobenzenasudfonyl chiodds (21.8 mg, 0.10 mmol) were stirred at room temperature in
pyxidi}ﬁe {1 mL} for 1 hour. Solvent was removed In vacue and the residue purified by
preparative HPLC using an acetonifriiofwater elution system. Removal of the solvent in

vaulio yielded the title compound (35 mg).

1H NMR {400 Mz, DMSO-D8) 5 ppm 1.68 (m, 2 H) 2.05 {m, 2 H3 2.44 (m, 2 H) 2.90 (m,
1HY 376 (m, 2 H) 7.41 (5, 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) 7.78 (m, 8 H) 7.99 (bd, J=3.8 Hz, 2 H) 8.20 (bs, 1 H) 10.89 (bs, 1 H)

LOIMS miz 462 (M-1Y r.t. 3.70 min.

{53) 5-phenyl-3-{1-{propylsuifonyl)-4-piperidinyl}-1H-indole-7-carbuxamide
0, o
L rund

5

B s I
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5-pheryi-3-{4-piparidinyl}-1H-ndole-7-carboxamide (30 mg, 010 mmol} and 1.
propanesulfonyl chloride {(14.8 my, 010 ﬁimal} were stimed gt room temperature in
pyridine (1 mi} for 1 hour, Solvent was then rermoved in vacuo and the residue purified
by preparative HPLC using an acetonitriio/water elution sysiemn. Removal of the solvent
In vacuo vielded the fitie compound {13 mg).

1H NMR (400 MHz, DMSC-D6) 5 ppm 1.01 {8, J=7.5 Hz, 3H) 1.70 (m, 2 H) 2.07 (m, 2 M)
3.00 {m, 5 H) 3.70 (m, 2 H) 7.15 {s, 1 H) 7.33 & J=7.3 Hz, 1 H} 7.39 (bs, 1 H) 7.47 @,
J=T.5 Hz, 2 H) 7.80 (0, 4=7.8 Hz, 2 H) 8,00 {6, J= 4.5 Hz, 2 H) 8.22 (bs, 1 H) 10,82 (bs, 1
k)

LG/MS miz 424 (M-1) r.t. 3.30 min,

{54} 3-{1-acetyl-d-piperidinyl}-§-phenyliH-indole7-carboxamide

S-phenyk-3-(4-piperidinyl}-1H-indole-7-carboxamide {36 mg, 0.10 mmol} and acehy
chioride {14.8 mg, 0,10 mmaol}) were healed together at 40°C in pyridine (1 mlb) for 18
hours, Solvent was then remaoved In vacuo and the residue purified by preparative HPLC
using an acetonifrie/water elution system. Combination of the relevant fractions and
removal of the soivent in vacuo vielded the title compound {13 mg).

1H NMR (400 MHz, DMSO-DB) § ppm 1.43 (apparent g, J=12.3 Hz, 1 H} 1.60 (apparent
g, J=12.8 Hz, 1 H) 2.02 {m, 2 H) 203 {s, 3 H) 242 (m, 2 H) 3.90 (bd, J=18.6 Hz, 1 H)
450 (6d, J=12.8 Hz, 1 HI 712 (s, 1 W) 7.53 @&, J=7.3 Mz, 1 H) 7.35 (bs, 1 H) 7.47 (t, J=7.8
Hz, 2 H) 7.78 (d, J=7.5 Hz, 2 H} 8.00 (5, 1 H) 8.03 {s, 1 H) 8.22 (bs, 1 +) 10.88 (bs, 1 H)
LOMS mz 362 (M) .t 2.85 min.

w K} -



i,

E

e

WO 2005/867923 PUT/GB2005/G08083

{55} 3-Ji-{N,N-dimethyl-B-alanyl}-4-piperidinyt}-&-phenyl-1H-indole-7-carboxamide

S-pheny-3-{4-oiperidinyl)-1H-inddle-7-carbozamide {30 mg, 0.10 mmol), N N-dimeathyl-5-
glanine {16 mg, 0.40 mimel), AldimethylaminoX3H{1,2 3triazolol4, 5-bipyridin-3-
vioyimethylidenel-N-methylimethanaminium hexafluorophosphate (38.5 mg, 0.10 mmel
and diisopropylethylamine {852 mg, 0.4 mmol) were suspended In dimethy] formamide &
mi) aa& heated under an atmosphere of nitrogen at 80°C for 18 hours. The solvent was
removed M vacuos and the residus puiified by preparalive HPLC using an
acetonitrile/water elution systen,  The relevant fractions were collected and solvent
removed i vacuo to yield the title compound {12 my).

1+ NMR (400 Mz, DMSO-D8} 8 ppm 1.47 (apparent g, =11.8 Hz, 1 H} 1.64 (apparent
G JM2E6Hz, 1H) 208 (bs, 2HY 277 (s, SH}278 (m, 2 M) 278 (s, 3 H) 2.92 {g, S~71
Hz, 2 ¥} 3.28 {m, 2 H) 348 {di, J~16.0, 4.3 Hz, 1 H) 3.69 {dt, J= 18.6, 4.8 Hz, 1 H) 3.86
{bd, =131 He, 1 H)453 {d, L1831 HZ 1T H)Y 712 {8, 1 HY 7.33 (8, J=7.3 Hz, 1 H) 7.40
fos, THY748 (¢, J=78Hz, 2H}7.80 (d, J=7.5 Hz, ZH} 8.01 (5, 1 M) 8.05 {5, 1 H} 8.23

" {bs, 1 H) 10.90 {bs, 1 H)

LC/MS miz 419 (M+1)" r.1. 2.28 min.

(56) 3-{1-cthyl-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide formate

” £
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Acetaldehyde (0.5 mL) was added o §-phenyl-3-{4-piperidinyl}-1H-indole-7.carboxamide

- {30 mg, 0.10 mmol) in methanol {1 mL). The mixiure was stirred at room temperature for

2 mimdes, Sodiwn Haceloxyborchydride {100 mg, 0.47 mmol) was then added and the
reaction was stirred at room femperature for 18 hours. The reacton mixture was passed
through a 2 g SCX carbidge eluting intially with methanol and then with an
ammonia/methanol mix. The relevant fractions were collected and solvent removed in
vacuo. The residue was purified by preparative HPLU using an acetonitrile/water elufion
system. The relevant fractions were collscted and solverd retnoved in vaciio to yield the
{itle compound 6 magj}.

1H NIMR (400 MHz, DMSO-D6) § ppm 1.08 {t, J=7.3 Hz, 3 H) 1.74 (m, 2 W) 2.01 (bd,
F130Hz, 2 H) 230 @, J=11.5 Hz, 2 H) 254 (m, 1 H) 279 (s, 3 H) 203 {m, 2 M) 3.10

{bd, =05 M, 2H) T2 (8, 1 H 733 (L J=7.3 Mz, 1 H)7.30 (bs, 1 HY 747 (1, SS7.8 He,

2H)7.784d, J=7.5 Hz, 2 H} 7.99 (s, 1 H) 8.01 (s, 1 M) 822 (bs, 1 H) 824 (s, 1 H) 10.88
{s, 1 H)
LOMS miz 348 M+1Y 1t 217 min,

{87} 3-{1-methylpyrrolidin-2-yl}-5-phenyliH-indole-7-carboxamide

3-{1-fethviimethyllaminolpropyih-S-phenyl-1H-indole-7-carboxylic  acld (321 mg, 0.1
mmal), O{7-Azabenzatriazol-1-vii-NMN N, Nietramethyluronium  hexafiuorophosphate
{57.3 mg, ©.15 mmol), ammenia solution in dioxane (0.5 M, 0.8 ml, 0.4 mmol} were
dissolved v dry dichloromethans (10.6 mi) and stired st room temperature for 50 hotrs
under nitrogen almosphere.  The reaction mixiure was then extracted with ethyl acstate
{(4x10 i), dried over Na,50O,, fitered and the solvent removed under reduned presswe fo
afford the tile compound {25.0 mg, 80%}.

- 102 -
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TH NMR (400 Mz, MeQD} & ppm 2.18 {m, 2 H) 2.28 (m, 1 H)} 2.37 {(m, 1H) 242 {5, 3H)
276 (b, 1 H) 3.33 {m, 1H} 4.08 (m, 1 H) 7.34{ m, 1H), 7.47 {m, 2H), 7.76{m, 2H) 8.02 (s,
1H), 8.15 (5, 1H)

LOMS miz 320 (M+1) rt. 1.50 min,

£58} 3-{1-lethylsulfonyljpyrrolidin.3-yi]-5-phenyl-1H-indole-7-carboxamide
£

- A

To a soldtlon of 1, i-dimethylethyl-3-[7{aminccarbonyl}-5-phenyb1 H-indol-3-yi-1-
pyrrolicinecarboxylate (40.0 mg, 0.1 mmol} in THF (2.0 mi}, TFA (2.0 mi) was added. The
resulting solulion was stired ovemight. After removing the solvent in vacuo, ethane
sulfonyl chiorde {19.2 mg, 0,15 mmol), bisthy amine {30.3 mg, 0.3 mmel} in
dichloromethane (5.0 mi) were added at 0°C. After 30 min the solvent was removed
under recluced pressure and the resulling residue purified by.Combiﬂasfz {Ethyl acetate/
Hexane 20% fo 40%) to afford the fitle compound (8.0mg, 18% ).

1H NMR (400 Mz, MeOD) § ppm 1.50 {m, 3H) 2.28 {m, 1HY 2.52 {m, 1 H}3.18 (m, 2H)
3.53 (m, 14 3.85(m, 1H) 3.82{m, 1H) 3.91 {m, 1H) 7.32( m, 28}, 7.47 {m, 2H), 7.744m,
2H) 7.98 {s, 1H), 8.08 (s, 1H}

LCMS myz 398 (M+1) rd 2,05 min.

{59} 3-j4-{methylsulfonyl)phenyi}-S-phenyl-1H-indole-T-carboxamide

- 103
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The #ile compound (200 mg} was prepared using general method B except that [4-
{methylsulfonylphenyliboronic acid (30.0 mg, 0.15 mmoljwas used instead of phenyl

boronic ackl,

H NMR (400 MHz, DMSODB) 5 ppm 3.24 (s, 3H) 7.37 (m, 1 H) 7.52 {m, 3 H) 7.85(m,
3H) 7.95 (@, =73 Hz, 2 H) 8.03 (d, J=7.3 Hz, 2 H) 8.04 (m, 2 M) 8.21 (s, 1 H) 11.62 (s, 1
H}

LGMS miz 391 (M+1)" rt. 2.04 min.

ptylamino)phenyvil-S-phenyl-1H-indole-7-carboxamide

The titls compound {154 myg) was prepared usirgg general method B except that [3-
facetylaminoiphenyllboronic add (7.0 mg,0.15 mmol) was used instead of phenyl
boronic acid.

TH NMR 400 Mz, MeQD) & ppin 2.17(s, 3H) 7.32 (m, 1 H) 7.42 (m, S H) 7.83 {5, 1H)

7.78(d, 573 Hz, 2HI8.04 [m, 2H} 834 (5, 1 H)
LOIMS miz 370 (M+1)7 vt 2,00 min.

{61} 3-j4-{ethyisuifonyllphenyl}-S-phenyl-{ Hindole-7-carboxamide

o i0d4 .
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The fitle compoung (16.0 mg) was prepared using general method B except that [4-
(ethylsulfonyiiphenyilboronic acid (33.0 mg,0.15 mmol} was used instsad of phenyl
boronic acid.

1H NMR (400 MHz, DMSO-DB) 8 pprn 1.6 (m, 3H) 3.34 (m, 2H) 7.37 (m, 1 H) 7.52 (m, 3
H) 7.85(m, 5H1 7.95 (d, J=7.3 Hz, 2 H) 8.08 (d, v=7.3 Hz, 2 H) 8.04 {m, 2 H) 8.21 (s, 1 H)
1182 (s, 1 H)

LC/MS miz 408 (M+1)” r.t. 2.16 min.

{62} 3-[3-{methyisuifonyl)phenyil-5-phenyl-1H-indole-T-carboxamide

The titte compound (14.0 mg} was prepared using geneval method B except that [3-
{raethyisulionyllphenyliboronic acid {30.0 mg,0.15 mmoi} was used insiead of phenyl
boronic acid.

1 NMR {400 §Hz, DMSO-DB} 8 ppin 3,34 {5, 3H} 7.38 {m, 1 H} 7.53 {m, 3 H} 7.85{(m,

4H) B.14 (m, 4 H) 8.25 (s, 1 H) 1162 {s, 1 M)
LOAMS miz 301 (M+1Y° £t 2.05 min,

(63) 3-{hexahvdro-1 H-azepin-4-vi)-5-phenyi-1 Hingole-7.carboxamide

-5 .



WO 2885/067923 PCT/HGR2888/500085

A mixture of 5-phenyh-1H-indole-7-carboxamide (237.0 mg, 1.0 mmol), aqueous sodium
hydroxide  (50%, 10 mb)), and 1, 1-dimethyleth  4-oxohexahydro-iH-azapine-1-
carboxylate (639.0 mg, 3.0 mmel} v methandl (15 mL} was stirred under nitrogen for 60
howrs. Affer cuncentration in vacuo, the agueous phase was extracted with eibyl acetate
(4x16 mi). The organic phase was Gried over Na 80, and filtered. The solvent was
removad in vacuo. The residue was redissolved in ethandl (25 ml}. Palisdium hydroxide
on carbon {20 wi% palladium, 50 mg) was added, The mixture was stimed vigorously
under an abmosphere of hydrogen for 24 hr. A further portion of palladium hydroxide on
carbon {20 wi% paliadiurg, 50 mg) was added, and the mixture was stired vigorously
under an atmosphers of hydrogen for 24 hours. After filiration and concentration in vacuo,
the mixture was disscived in THF {2 mi) and TFA (2 mi) was added. The solution was
heated o 60°C for 12 hy. Puwrification by preparative HPLC (Waler/ Aceloniliile 10% 1o
90% v/v) vielded the title compound {100.0 mg, 30%).

1H NMR (400 Mz, MeOD) § ppn ?,8{3“2;50 {ro, BH} 3.42(m, BH) 7.23 (&, 1 H) 7.38 {m,1
H) 7.46(m, 3H) 7.73 (m, 2 H) 7.98 (s, 1H} 8.21 (5, 1 H)
LC/MS rovz 334 (Me1)' r11.50 min.

(64) 341 -ieti‘xy!sulfonyi)iz&xabydro~1fl-azepin~4~yl]-¥5-phenyi-‘i H-indole-7-carbox-
amide

3-{hexahydro-1 Hazepin-4-yi}-6-phenyl-tHRHndole-7-carboxamide (334 myg, 0.10 mmol}
and sthylsuffony! chioride (14.4 mg, 0.11 mmal}, triethyl amine (16.0 my, 9.10 mmol) were
stirred @t room tempershure in dichloromethane (6 ml) for 1 howr, The soivent was
removed in vacuo, the residue was purified by reverse phase HPLG method A (water/
scetonitrile 10%-90% v to vield the tile compound (8.0 mg, 14%).

~ 106 -



WO 205/087923 _ PCHGRZO0R066085

1H NMR (400 MHz, MeOD) 5 ppr 1.35(W, 3h) 1.80~2.30 (m, 6H) 2.24 (m, 2H) 3.42(m,
5H) 7.22 (s, 1 H) 7.35 (m,1 H) 7.46(m, 3H) 7.73 (m, 2 H) 7,96 (s, 1H) 8.01 (s, 1 H)
LOMS mz 334 Q4+1)" 1.4.4.50 min,

{65) S-phenyl-3-42-{4-pyridinyilethylvi H-indole-7-carboxamide

To the solution of 5-phenyl-1H-ndols-7-carboxamide (45 mg, 0.18 mmol] in acetic add (£
mi.) was added vinyt pyriding (0.04 mil, 0.38 nynol). The reaction was heated via Smith
synthesizer microwave at 230 °C for th. The solution was then extracted with 1 N KOH
solgfion (20 mi), NaHCO; {sal. 10 mb) and brine (1 mL). The organic layer was
evaporated and purified by reverse phase HPLC methoad A (water/ acetonittile 10%-80%
viv). 10 mg of the desired product was isolated.

LCAMS miz 342 (1), Rt 1.64 min.

{66} 3-{[1-{ethylsuffonyi}-d-piperidinylidensimethyl}-S-phenyl1 H-indole-7-
carboxamide

To the solution of 5-phenyl-1H-indols-7-carboxamide (80 mg, .21 mnwl) in MeOH {10
mb) was added NaOMe (0.5 M, 1.7 ml) atrt. The sohdion was stirred for 0.5 h and 1,1~
dimethylellyi 4-formyl-1-piperidinecarboxylate (80 my, 0.42 mmol) was added. The

solition was hented at reflux for 4 h after which time the solvent was removed under
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reduced pressure, The regidue was re-dissolved In EIQAC and washed with waler. The
organic layer was evaporated and the residue was dissolved in methylene chloride {10
mL) and TFA (1 mL) was added at . The reaction was stirred Tor 1 h and quenched by
addition of 1IN NaOH solution (20 mL). The organic layer was washed with brine and
svaporaied. The residus was dissolved in metheylene chioride agein al 0 <C. To this
solution were added Hunig's base (014 mi, 0.84 mmol) and sthane sulfonyl chioride
{0.03 mi., 0.32 mmol). The resulfing solulion was slirred at 0 °C for 2 h ard puified by
column chromatography (Fthyl Acelate/ Hexane, 50% % 100%). 15 mg of the desired
product was isolated, - '

LC/MS miz 424 (MH'), Rt 2.34 min.

{67} 3-[1-{ethylsulfonyl}-4-plperidinyl]-5-{a-{hydroxymethyDphenyl}-iHindole-7-
carboxamitio
Qc:§¢

F

OH N

Ny
P

ITZ, 2

N TG

To a soition of S-bromo-3-{1-{sthylsulfonyl}-4-piperidinyil-1Hindole-7-carboxamide
fexample 80} (20.0 mg, 0.048 mmol), KO, { 21.0 mg, 0088 mmol) and -
{hydroxymethyl) phenyl] boronic acid (30.0 mg, 0.193 mmol} in dicxanat,0 { 2 mLQ7
ml} was bubbled argon for 5 minules prior io addition of Pd{PPhs)y (5.0 mg, 0.0048
mmol}. The reaction mixiure was heated in a microwave reactor {Smith synthesizer) for
20 mdnutes at 180°C. The solvent was evaporated, and the regidue was partitioned
between sty acetate and water. The organic layer was washed with brine {16 ml), dried
over Mug.B0,, concenirated, and puified by reverse phase HPLC methed A (water/
CHON, 0.1 % TFA 10-80%) fo give the tille compound 8.4 myg (30%;).

1H NMR {400 MHz, DMSO-DE) 8 ppr 1.25 {1, J=7.2 Hz, 3H}, 1.68 {m, 2H), 2.02 {m, 2H},
2.89 {m, TH), 8.71 {m, 2H), 7.16 {8, 1H)}, 742 (m, 3H), 7.77 {m, 2H}, 8.02 {m, 2H}, 8.22
{m, 1H), 10.91 (s, 1H).

LOIMS: 4424, .t 1.73.
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{68) S-phenyl-3-{3-piperidinyimethyl}-1Hindole-7-carboxamide

To a solution of 1,1-dimethylethyl 3-{7-(aminocarbony!}-5-phenyl-1 H-ndoi-3-ylimethyl}-1-
piperidinecarboxylate (infermediate 18) (20.0 mg, 0.046 numol} in dioxane/MaOH (0.7
mb/2.0ml.} was added HOI (37%, 0.1 mL). The reaction mixinre was refluxed at 80°C for
1 by, and solverd removed in vacuo. The resulling residue was dried over MgSO,,
concerdrated (o give title compound 14.0 mg.

TH NMR (400 MHz, CD,00} 8 ppm 1.42 (m, 1H), 1.72 (m, 1H), 1.98 {m, 2H), 2.20 {m,
1H), 2.88 {m, 4H), 3.30 (m, 2H}, 7.26 (8, 1M), 7.33 (m, 1H}, 747 {m, 2H), 7.74 {m, 2H),
8.02 {m, ZH),

LOMS: 334.4. 1 1.57

{69} 5-phenyl-3-J2-{4-piperidinyljethyl]-1 H-indole-7-carboxamide

The file compound was prepared according 1o the procedure for exampie 88. Thus, 1,1-
dimathyiethyl A-{2{T-{aminocarbonyl}-G-phenyl-tH-indol-3-yllethyll-1-piperidine
carboxylate (11.0 mg, 0.024 mmol} and concentrated HOJ (0,05 mb} were reacled fo ghve
8.4 mg (100%} of the title compound.

1H NMR (400 Wiz, CD,00) 3 ppm 1.48 (m, 2H), 1.72 {m, 3H), 210 {m, 2H), 2.88 {m,

4H), 340 (m, 2H), 7.22 (s, 1H), 7.31 (m, 1H), 7.44 im, 2H), 7.74 (m, 2H), 7.98 (m, 2H).
LC/MS: 348.2. r.t: 1.54.
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{70} 342 1-{ethyisulfonyl}-d-piperidinyllethyl}-S-phenyl-1 H-indole-T-carboxamide

1, +-dimethylethyl 4-{2-17-{aminccarbony}-S-phenyl-1H-indol-3-yilethyll-1-piperidine
carboxylate (40.0 mg, 0.088 mmol) was reacted with HCE (37%, 0.22 ml) to give crude
intermediate, which was dissolved in DMF (2 ml.). Et;N (0.028 mL, 0.2 mmol) was added,
followed by a catalytic amount of DMAP (1.0 mg), and ethanesulfonyl chloride (0.010mt.,
0.088 mmol). After 3 hrs, the solulion was concentrated by vacuum pump, and the
resuliing residue purified via solid phase exiraction on a 800 mg aminopropy! column
{international Sorbent Technologies) suting with dichloromethane (20 mL), ethyl acetate/
hexane (20%, 20 ml), efhy! acetale/ hexane (50%, 20 mi.), ethyl acetate/ hexane (0%,
20 mL). 4.0 my (11%) of the lle compound was cbilained.

1H NMR (400 Mz, CDOD) & ppm 128 {4 J=7.2 Hz, 3 H), 1.52 {m, 2H), 1.78 (m, 2H},
1.80 {rm, 2H), 2,82 { m, 6HY, 288 (g, J=7.2 Hz, 2H), 3.80 {m, 2H}, 7.16 (s, 1H}, 7.28 (m,
1H), 7.47 (m, 2H), 7.75 {n, 2H), 7.87 {m, 2H).

LGS 440.4. 1.1 2.36.

{73} 3-{{"1-{ethyisulfonyl}-3-piperidinyijmethyl}-5-phenyl-1 H-indole-7-carboxamide

‘ | Qsﬁ
N NS
DA
(&)

HNTO
The file compound was prepared acoording to the procedure for example 70, Thus,
1, 1-dirmethyleting 34[7-(aminocarbonyi-S-phenyl-1H-indol-3-ylimathyl}l- 1-piperidine
carhoxviale (25,0 mg, 0056 mmol} was reacied with HCl (7%, 0.150 ml) and the
resuliing product reacted with ethanesulfopy! chloride (0.008mL, 0.058 mmol) in the
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presence of EtN (0.028 mL, 0.2 mmol), and a catalylic amount of DMAP (cal 1.0 mg) to
give 9.5 mg (30%) of the title compound,

1H NMR {400 MHz, CDeOD) 5 ppm 1.28 (i, J=7.2 Hz, 3 H), 1.52 (m, 1H), 1.77 {m, 1H),
184 (m, 1H), 1.98 (m, 1H), 2.67 {m, 2H), 2.80 { m, 3H), 2.08 { q, J=7.2 Hz, 2H), 3.60 (m,
2H), 7.14 {3, TH}, 7.30 (m, 1H), 7.48 {m, 2H), 7.74 (m, 2H), 7.87 {m, 2H), 10.53 (5, 1H).
LOAVIS: 426.2 1t 241,

{72} 3-§114{ethvisulfonyl)-4-piperidinylimethyi}-5-phenyl-1 Hindole-7-carboxamide

The title compound was prepared according to the procedure for sxample 70. Thus, 1,1~
dimethyiethyl A-{j7 {aminocarbonyl)-S-phenyl-1H-ndol-3-ylimethyl}-1-piperidine
carboxyiate (200 mg , 0.048 mmol} was reacted with concentrated HCI {6.100 mlL) and
the resulfing product reacted with athanesulfonyl chioride {.01ml, 0.080 mmol} in the
prasence of ERN (0.025 mi, 0.19 rmmgl} and a catalytic amount of DMAP {cal 1.0 mgi to
give 2.8 mg (14%) of the title compound in 2 steps,

1H NMR 400 MMz, CD; 0D § ppm 1.28 (1, J=7.2 Hz, 3 H), 1.78 (m, 3H), 2.76 (m, 4H},
2.90 (m, 4H), 3.75 {m. 2H), 7.21 (s, 1H), 7.35 (m, 1H), 7.48 {m, 2H), 7.74 {m, 2H), 7.95
{m, 2H), LOMS: 426.2, 1.8 220

(73) 341(2)sulfonyl}-d-piperidinyl}-S-phenyl1 Hindole~7-carboxamide

-1«
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To S-phenyl-3-{4-piperidiny)-1H-indole-7-carboxamide (38.9 mg, 0.12 mmel} in CH,CY,
(5mL) at 0°C, 2-fuorobenzenesulfonyl chioride (36 mg, 0.18 mmol) and triethylamine
{0.07 mi., 0.48 winol) were added. The reaction mixture was stirred at 0°C for 30 min,
after which time the midure was parlitioned between CH.Cl, and water. The agueous
phase was exiracted with CH,ClL, (20 mlx2) and the combined organic phase dried aver
MgS0, and congenirated under reduced pressure. The resulling residue was purified by
reverse phase HPLC method B (CH.CNWater, 0.1 % TFA) to give the title compound (40
mg, 69%) |

LOIMS: miz 478.2 (M+H), 2.55 min

{74) 3{1-[{4-fluorophenyl}sufonyl}-d-piperidinyl}-S-phenyl1H-indole-T-carboxamide

oA )

HN .
Foliowing the general procedure in example 73, S-{phenyl}-3-U-piparidinyl-1Mdndicle-7-
carboxamide (41 mg, 0.13 mmol}, 4-fuorobsnzenesulfony! chloride (88 mg, 0.185 ramol}
and tiethylamine {0.08 mL, 0.65 rmnol) were reacied fo form the desired product which
was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (20.3 my, 33
%).

LOAS: miz 478.2 (M H), 2.52 min.

{75) 3-{1-{4-methyiphenylsulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-
carboxamide
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Following ihe general procedure in example 73, 5-(phenyi)-3-(4-piperiding)-1Hadole-7-
carhoxamide (41 mg, .13 mmol}, 4-methylbenzenesulfonyl chloride (37 mg, 0.185 mmol
and triethyiaming (0,07 mL, 06.48 mmal) were reacted 1o form the desired product which
was puified by reverse phase HPLC method B {CHsCN/Water, 0.1 % TFA) (80 my, 49%).
LGIMS: mi/z 474.2 (M+H), 2.65 min,

{76} 3-{phenyisulfonyt4-piperidinyl}-S-phenyl-i Hindole~-7-carboxamice

Following the general procedure In example 73, 5-{phenyl)-3-{4-piperidinyi}-1H-indole-7-
carboxamide (41 myg, 0.13 mmol}, benzenesuifonyl chioride (34.5 mg, 0,185 mmol) and

fethviamine (007 mi., 048 mnol} were reacted 10 form the desired product which was

purified by reverse phase HPLC method B (CHCN/Water, 8.1 % TFA) (154 mg, 26%).

LOMS: mfz 480.2 (W), 282 min.

{171 3{1-{{4-{methyloxyiphenyllsulfonyi}-4-piperidinyl}-S-phenyi-1 H-indole-7~
carboxamide
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Foliowing the general procsdure in example 73, 5-(phenyl}-3-(4-piperidiny}-1H-indole-7-
carboxamide (39 mg, 0.12 mmol), 4-methoxybenzenesulfonyl chioride (38 my, 0.18
ramol} and triethvlamine (0,07 mil., 0.48 mmol} were reactad to form the desired product
which was purified by reverse phase MPLCO method B (CH.OCN/Water, 0.1 % TFA) (17.9
mg, 30%).

LC/MS: miz 490.2 (M3}, 2.48 min.

{78) 3-l1-{ethanesutfonyl)-d-piperidinyl]-S-phenyl Hindole.7-carboxamide

Following the general procedure in example 73, S-{phenyl}-3-{d-piperiding}- 1H-indole-7.
carboxamide (16 mg, .04 mmel), ethanesulifonyl chioride (0,004 mi., 0.08 manol) and
triethylamine {(0.015 mL, 0.12 memol) were macled to form the desired product which was
purified by reverse phase HPLC method B (CHUN/Water, 0.1 % TFA) {12.8 mg, 82%).
LC/MS: miz 412.0 (M¥H), 2,18 min.

{79) 3-{1-j{2-propanesulfonyi}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide
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Foliowing the general procedure in example 73, §-(phenyl}-3-(4-piperidinyi}-1H-indale-7-
carhoxamide {34 mg, 0.11 mmal), 2-propanesulfonyt chioride (0.012 ml, 0.11 mmol) and
tristhylamine {0.08 mL, .85 mmol) were reacted to form the desired product which was
puriflad by reverse phase HPLC method B (CH,.CNWater, 0.1 % TFA) (8.6 mg, 21%).
LCIMS: miz 426.0, 219 min.

{80} S.phenyl-3J1-{propanesulfonyl}1,2,3,6-tetrahydro-d-pyridinyll-tH-indole.7-
carboxamide

Following the general procedure in example 73, S5-phenyl-3-(1,2,36-lstrahydro-4-
pyridinyl)-1H-ndole-7 carboxamide (100 mg, 0.32 mmal), 2-propanesulionyl chioride
(0.043 mi., 0.384 mmol) and tiethylamine {0,178 mi., 1.28 mmol) were reacled 1o form
the desired product which wag purified by reverse phass HPLC method B (CH.CN/Water,
0.1 % TFA) (20 mg, 15%).

LOMS: relz 424.0 (M), 1.87 min,

{81) 5-phenyl-3-{1-{[4-{trifluoromethyl)phenylisulfony!}-4-piperidinyl)1 H-indole~7-
carboxamide

115 -



WO HWS/067923 PLTAGBZO05/000083

Following the general procedure in example 73, S-phenyl-3-{4-piperidinyl)-1H-indole-7-
carboxamide (32 mg, 0.1 mmol), 4-{Iriflucromsthyhbenzenasulfonyl chionde (36.7 my,
0.15 mmol) and tiethylamine (0.06 ml, 0.4 mimol} were reacted o fom the dasired
product which was purified by reverss phase HPLC method B (CHCN/Water, 0.1 % TFA)
{16.2 mg, 31%]}.

LOAS: vz 528.4 (M+H), 2.89 min.

{82) 3-{1-{{2 4-dichiorophenviisu¥onyl]j-d-piperidinyli-5-phenyl-1 H-indole-7 -
carboxamide

Foliowing the general procedure in example 73, S-phenyvi-8-{4-pipeddiny-1H-indole-7-
carboxamide (32 mg, 0.1 mmol), 24-dichiorshenzene sulfonyl chloride (37 myg, 0.15
mnol} and tiethylamine {(0.06 mi, 8.4 mmol) were reacted 1o form the desired product
which was purified by reverse phage HPLC method B (CH;ON/MWaler, 0.1 %% TFA) (128
mg, 24%). '

LOCMS: miz 528.2 (M+H), 280 min.

{83} 3-{1-{(3.4-dichiorophenylisulfonyl]-d-piperidinyl}-5-phenyli H-indolo-7-
carboxamide
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Faollowing the general procedure in example 73, S-phenyl-3-{4-piperiding)-1H-indole-7-
carboxarmide {32 mg, 0.1 mmal), 34-dichlorobenzenesulforyd chioride (87 mg, 0.15
mmol} and tiethylamine (0.06 mb, 0.4 mmol) were reacted o forrn the desired product
which was purified by reverse phase HPLC method B (CH.ON/Water, 0.1 % TFA) (10 myg,
17%).

LOC/MS: miz 528.2 (M+H), 2.75 min.

{84) 3-{14{ethylannino)carhonyii-4-piperidinyl}-S-phenyl-1Hdndole~7 «carboxamide

Foliowing the general procedure In exampis 73, S-phenyl-3-{4-piperidinyl}-tH-indole-7-
carboxamide (50 myg, 0.18 mmol}, ethylisocyanate {11.4 mg, 0.18 menol) and triethylaming
{0.07 mi, 0.48 mmol} were reacted o form the dasired product which was purified by
reverse phase HPLC method B (CH:CNMWater, 0.1 % TFA) (20 myg, 33%). LOMS: miz
301.0 (M+H)}, 1.84 min.

{85) 3-41-[{4 ~1-piperazinyljcarbonyl}-4-piperidinyl}-S-phenyl-1 H-indole-7-
carboxamide

Following the general procedure in axample 73, S-phenyl-3.{4-piperidingl)-1H-ndole-7-

carboxamide {50 mg, 8.16 mmol), 4anethyl-1-piperazinecarisanyl ohiorids {(37.3 myg, 0.192
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mnol) and riethylamine (.07 mi., 0.48 mmol) ware reacted to form the desired product
which was purified by reverse phase HPLO method B (CH,CN/Water, 0.1 % TFA) (28 g,
8%]).

LOAIS: miz 446.8 (M+H), 1.83 min,

{86) 5-fd-chiorophenyl)-3-[1-{propanesulfonyl}-d-piperidinyi}-1H-indole.7-
carboxamide

t;zw"ga

Foliowing the general procedure in sxampile 73, B{4-chiorophenyl}-3-{4-piperidinyg}-14-
indole-7-carboxamide (80 mg, 0.14 mmol}, T-propanesiulfonyl chioride {.0415 ml, 0.14
mmol) and tiethylamine Q.07 mb, 0.48 mmol) wete reacted 1o form the desired product
which was purified by reverse phase HPLC method B {CHON/Water, 0.1 % TFA} {1587
mg, 24%).

LOMAS: myz 460.4 (W-H), 2.20 min.

(87) 3-{1-{(4-fluorophenyl)sulfonylj-4-piperidinyB-5-{4-chorophenyl}-1H-indole-7-
carboxamide

Following the general procedure in example 73, 5-(d-chiorophenyly-3-(4-piperidiny!}-1 M-

indole-7-carboxantide (53 mg, 0.14 mmol), 4-flucrobenzenesulfony! chioride (41 mg, 0.2

rmviol} sind friethylamine (0.07 mi., 0.48 mmol) were reacied 1o form the desired product

which was purified by reverse phase HPLD method B (CH.CN/Water, 0.1 % TFA} (6.5
mg, 8%).

LOMS: miz 512.2 (M), 2,668 min.
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{88) 5-{4-I{methylsulfonyl}amino]phenyl}-3-}1-(phenylmethyl)-1,2,3,6-tetrahydro-4-
pyridinyl}-1H-indole-7-carboxamide

Fallowing the general procedure in example 50; 5-{4-[(methylsulfonyl)aminojphenyi}-1H-
indole-7-carboxamide (488 mg, 1.48 mmoal), 1-(phenyimethyl)-4-piperidinone (0.79 mi,
4.44 mwmol) and sodium methoxide (0.5 M in THF, 17.76 mL, 8.88 mmol) were reacted o
form the desired product which was purified by flash column chromatography
{CH,Cl:MeOH:NH,OH, 94:5:1) (580 mg, 78.4%)..

LC/MS: m/z 601.2 (M+H), 1.57 min.

{89) 5-{4-[(methylsulfonyl)aminolphenyl}-3-(4-piperidinyl)-1H-indole-7-carboxamide

ik

H
N

Following the general procedure in example 51, 5-{45-{4-[(methylsulfonyl)amino] phenyl}-
3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyll-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: mfz 413.4 (M+H]), 1.30 min.
-119-~



WO Z005ARTES PCTHGBZIO3/600083

{80} 5-bromo-3-1-{ethanesulfonyl}-4-piperidinylj-iH-indole-T-carboxmmide

Foliowing the generst procedure iIn axample 73, S-bromo-3-(4-piperidinyiiH-indole-7-
carboxarmide (800 mg, 2.8 ounol), ethanesulfony! chloride 0.8 mg, 8.4 mmol) and
triethylamine {1.8 ml, 11.2 mmol} were reacted fo form the desired product which was
purified via solid phase exiraction on & 500 mg aminopropyt column (Internafional Sorbent
Technologies) efuting with chloroform (30 mix2} and sthyl acetate (50 mil) (800 myg,
88%), LO/MS: miz 414.9 (M+H), 2.2 min,

{51) 3-{1-{ethanesulfonyl}-4-piperidinyi]-5~-{4-{{methyisulfonyilaminolphenyi}-1H-
indole-7-carhoxamide ‘

To a sofution of 5-bromo-3-[1-{ethanesulfonyl)-4-piperidinyil-1H-indole-7-carboxamide (50
mg, 042 mmol) in a2 midure of dioxane and waler (1.5mLAOS ml), -
HmethylsulfonyDamino] phenyllboronic acid (104 mg, 0.48 mimol), cesium carbonate {78.2
mg, .24 mmol) and paliadium acetate G4 mp, 0.24 mmol} were added. The reaction
mixture was heated at 180 °C for 20 min. in 2 Smith Synthesizer microwave reator. The
solvent was removed under retuced pressure and the residue was partitioned between
ethyl acetate (50 mb) and water (50 i), The aqueous lpyer was exiracted with sthyi
acetate {80 mix2) and the combined organic phase was dried over magnesium sulfate,
=~ 120 -
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filtered, concentrated under reduced pressure and purified by reverse phase MPLC

method B {CH.CN/Wailer, 0.1 % TFA) (8.8 mg, 11%).
LCAS: miz 505.0 (MH), 1.58 min.

(92) 3-{1-{ethanesulfonyi)-4-piperidinyl]-5-{3-methyiphenyl}-1 H-indole-7-
carboxaide

+
t
L0

|
3

HNT Vo

To a solution of 3{1-(ethanssulfonyi)-4-piperidiny(}-5-(4,4,5,5-telrarmethyi-1,3,2-dioxa-
borolarn-2-yl)-1H-indola-7-carboxarmide {118 mg, 0.26 mmol) in a mixture of dioxane and
water (3.0mLA.0 mi), 1-bromo-3-methyibenzene (88.84 mg, 0.52 mmal] and cesium
carbonate {188.4 my, 0.52 mmol}, paliadium acetale (11.7 myg, 0.052 mmol) were added.
The resulting reaclion mixture was heated via microwave gt 160°C for 30 min. All the
sofvent was removed undder redused pressure. The residue was pariitioned Detween efhyl
acetate (10 mL} and waler (10 mLL The agueous laver was extracted with ethy! acstaie
(10 mix2) and the combined organic phase was dried over Mg, 80, and concentrated to
give a crude product which was puified by reverse phase HPLC method B
{CHONMWater, 0.1 % TFA) o provide pure product {10 mg, 10%). LC/MS: m/z 4260
(M}, 2.10 min, ‘

{93) 3-[1-{ethyisulionylj-d-piperidinyll-5-(24hienyl-1 Hindole-7-carboxamide
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Foliowing the general procedure in example 73, 3»~(4~piperidinyi}os-(znthienyi}~1 H-indole-7-
carboxamide (53 mg, 0.16 mmol), ethanesulfony] chiovide {0.022 mL, 024 mmol} and
iriethylamine (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) (16.5 mg, 24%).
LCMS: miz 418.2 (M+H), 2.21 min.

{84} 3-[1-{ethylsulfonyli-4-piperidinyl}-5-(3-thienyl}-1 Hindole-7-carboxamide

7
o

Following the general procaedure in sxample 73, 3-{4-piperidinyl}-5-3-thienyl}- 1H-indole-7-
carboxamide (65 myg, 0.168 mmol), ethanesulfonyl chioride (0.03 ml, 0.3 mmol) and
tiethylamine (0.08 ml, 0.8 mmofl) were reacted to form the desired product which was
purified by reverse phase HPLC method B (CH.CN/Watar, 0.1 % TFA} {11.3 mg, 14%).
LOMS: miz 418.2 (M+H), 1.90 min.

{95) 3-j4{methylsulfonyl)phenyl}-5-phenyl-1H-indole-7-carboxamide
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The Ble compound (15.0 mg) was prepared using general method B except that N-J4-
{4.4,5 S-tetramethvi-1,3, 2-dicxaborolan-2viphenyllacetamide (40.0 mg, 0.18 mmolywas
used instead of phenyi boronic ackd.

TH NMR (300 MHz, MeOD-D4) 5 ppm 7.47 (m, 1 B} 7.58 {m, 4 H} 7.85(s, 1H} 7.85 {d,
J=7.3Hz, 2HIB.05{d, J=7.3 Mz, 2H) B.07 (2, 1 HY8.24 (s, 1 H) LOMS mfz 328 (M+1)+
ri 174 min.

{96} 3-{4-[{dimethylamino)sulfonyliphenyl}S-phenyl-1H-indole-7-carboxamide

The titte compound (10,0 mg} was prepared using general method B except that N,N-
dimethy4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylibenzenesulfonamide  (50.0 mg,
.15 mmol) was used instead of phenyl boronic acid.

1H NMR (400 MHz, MeOD-D4) 5 ppm 2.70 (s, BH) 7.57 {m, 1 H) 7.68 (m, 4 H) 7.87(s, 1H)
788 {d, Js73Hz 2HB.04 (d, J7.3 Hz, 2H) 8,07 (2, 1 H) 8.24 {5, 1 H) LCIMS mfz 421
{M+1y rl 2224 min.

{97} 3-3-methyisatfonyamino]phenyl}-S-phenyldt-indole-7~carboxamide
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The titte compound {13.0 my) was prepsred using general method B except that {3-
Hmethvisulfonyhaminolphenylboronic acid (35.0 mg, 0.18 mmol) was used instead of
phenyi boronic acid,

14 NMIR {400 MHz, MeOD-D4) 8 ppm 305 {3, 3H} 7.27 (m, 1 H} 7.41 {m, 1H) 768 (m, 4
H} 7.87(s, 1+) 7.88 (s, 1 H} 8.04 (d, J=7.3 Hz, 2H) B.07 (s, 1 H} 8.24 {5, 1 H) LC/MS miz

408 (A1) 1.l 2.04 min.

{98) 3-{1-{sthyisulfonyl}-4-piperidiny]-5-{3-{(methylsulfonyllaminolphenyl}<1 1.

“indole 7-carboxamide

To a sohdion of 5-bromo-3-{-(sthyisulfonyl}-4-piperidinyil-1 H-indole-7-carboxamide
(example 99) (50.0 mg, $.120 mmol}, cesinm carbonate {150.0 mg, 0.480 mmol) and {3-
Hmethylsulionyljaminolphenyliboronic acid (105.0 mg, 0480 mmol) in dioxane/H.0 { 2
mij0.7 ml) was bubbled argon for 5 minuies prior to the addition of Pd{PPhy) (12.8 mg,
0.012 penol). The reaction mbdura 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 mb DMSO., The resulling suspension was fillered and the organic solution was
purified by reverse phase HPLC method A (water/ CHCN, 0.4 % TFA) fo give the title
compound 8.0 mg {18%).

LOAS: 8052 vk 1.77.
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{89} Hﬁ-(acetyimim}ph@nyl}-s-{‘i%&thyisulfonyi}-wperidinw}d Hindole-7«
carboxamide -

Following the genoral procedure of example 98, S-dromo-3-[1-{ethyisulfony-4-
piperidinyil-1FHindole-7-carboxamide (example 96} {(50.0 mg, 0.120 mmol), cesium
carbonate {150.0 myg, 0480 mmol) and N-i4-{4.4.5,5-tetramethyl1,3,2-dioxaborolan-2-
viiphenyilacetamide {125.0 myg, 0480 mmol}] as well gs Pd{PPhy)s {125 my, 0.012
romol} were reacted fo give 19.0 mg (34%;) of title compound.

LC/MS: 468.4. r.t 1.78, |

{100) 5-{4-{{dimethylamino)sulfonyi]phenyi}-3-{1-{ethyisulfonyli-4-piperidinyll=1 #
indole-F-carboxamide

Foliowing the general procedure of example 98 except reaction time was set to 80
minutes nstead of 20 minutes, S-bromo-3-[1-{ethyisulfonyl)-4-piperidingi]-1 H-indole-7-
carboxamide {example 90} {(60.0 myg, 0.120 mmol), cesium carbonate ( 150.0 myg, 0.480
rarnol} and N N-dimethyl-4-{4,4.5 S{etramethyl-1,3, 2-dioxaborolan-2-yhbenzene-
suffonamide (150.0 mg, 0.480 mmal) as well as Pd(PPhy), (12.5 mg, 0.042 mmol) were
eacted fo give 20.0 my (32%) of Hle compound. '

LOMAS: §18.4. .6 1.97.
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(101) 5-3-{acetylamino)phenyi}3-[1-{ethyisutfonyl)d-piperidinyl]-1 Hindole-7-
carhox-amide

Following the gensral procetize of sxample 88,  S-bromo-3-{f-{ethyvisulfony}4-
piperidinyll-1H-indole-7-carhoxamide (example 980} (50.0 mg, 0.120 mmol). cesium
carbonate {150.0 my, 0450 mmoal) and [3<{acelylaminojphenyilboronic acid {100.0 my,
0.480 mmol) as well as Pd{PPhy); {12.5 mg, 0.012 mmol) were magted fo give 21.0 mg
(38%) of tite compaound.

LOMB; 4884 T 1.76.

{102) 3-[1{ethylsuifonyl}-4-piperidinyl]-&{1 H-pyrazol-4-yl}-1 H-indole-7-carboxamide

C} o e
B
%S

Following the general procedure of example 98, 5S-bromoe-3-{1-(ethyisuffony)4-
piperidinyil-1H-indole-7-carboxamide  {example 80} (808 mg, 0128 mmol), cesium
carbonate (150.C mg, 0.480 mmol} and 4-(4,4,5 S-tetramethyl-1,3,2-dloxaborolan-2-vi}-
1Hpyrazols (86.0 mg, 0.480 mmol) as well as Po{PPhy)y (12.8 mg, 0.012 mmol} were
reacted o give 3.0 mg (8% of litle compourt.

OIS 402.2. 1.t 1.58,

{103} 3-11-{ethylsulfonyl}-4-piperidinyl]-5-{3«hydroxymethyl)phenyl]-1 t#eindole~7-
carboxamide
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 Following the general procedure of example 98, Sdvomo-St-{ethvisulfonvil-4-

piperidinyl-1H-indole-7-carboxamide {example 90) (50.0 myg, 0.120 mmol), cesium
carbonate (150.0 mg, 0.480 mmolj and [3-(hydroxymethyt)phenyliboronic acid (72.0 mg,
0.480 mmol) as well as Pd{(PPhs}s (12,5 myg, 0.012 mmol) were reacted to give 32.3 mg
(81%) of fitle compound.

LCMMS 4424, v 0175

{104} 5-(2,4-difluorophenyl}-3-[1{ethylsutfonyll-4-pigeridiny(}-1 H-indole-7-

‘carboxamide

Following the general procedurs in example 73, 52 A-diflucrophenyl}-3-(4-piperidinyi}-
1H-indole-7-carboxamide (18 myg, 0.042 mmol), ethanesuifony! chioride (0.084 ml, 0.08
mmol) and trfethylamine (0.126 mil., 0.02 mmol) were reacled to form the desired product
which was purified by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA) (6.0
mg, 32%).

LOAS: miz 448.2 (M+H), 2.1 min.

{105} 3~{14aibjr!$uifaﬁyl}»éupiperidinyl]@[Mmethyioxy)phenyi}u’l H-indole-7~
carboxamide
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Foliowing the general procedure in example 73, 5-[4-{methyloxy)phenyl-3-(4-piperidiny!
1H-indole-7-carboxamide {18 mg, 0.048 mmol), ethanesulfony] chioride (0088 mi., 0.09
mmel} and irfethylamine {0.129 ml, 0.03 mmol} were reacted 1o form the desired product
which was purified by reverse phase HBPLC method B (CH.ON/Water, 8.1 % TFA} (8.5
mg, 45%). ,

LCMS: miz 442.2 {(M+H), 1.56 min.

{108} 3-[1-{ethylsulfonyi}-4-pipenidinyi]-5-{4-fluore-2-methylphenylj-{ Hindole-7~
carboxamide

Foliowing the general procedure in example 73, 5-{4-fluoro-2-methyiphenyi}3-{4-
piperidinyl}-1iindole-7-carboxamide (15 mg, 0.042 mimol), ethanesuifony! chioride (0.084
ml., $.08 ramol) and bisthvlamine {0,126 mi, 0.02 mmol) were reacted o form the
desired product which wag purified by reverse phase HPLE methed B {CHUN/Water, 0.4
% TFA) {10.9 mg, 57%).

LOMMS: miz 444.6 (MH), 2.08 min,

{1867} 3[1 —(ethyisaifenyl}«d-piperiéinyﬂ~5~(4~ﬂuomphenyl)«1 H-indole-7-carboxamide
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Following the general procedure in example 73, 5-{-fluorophenyii-3-{4-piperidinyll-1H-
indale-7-carboxamide (15 mg, 0.044 mmol), ethanesulfony! chioride (0.00 mi., 0.08 mmol)
and friethylamine (8,128 mi, 0.03 mmol} were reacted 1o form the desired product vhich
was purified by reverse phass HPLC method B (CHOCNiWater, 0.1 % TFA) 6.8 mg,
35%;.

LOMS: miz 430.2 (MsH), 2.00 min,

{108) 5-{4-biphenylyl)-3-[1-{sthylsulfonyi}-4-piperidinyl]-1 H-indole-7-carboxamide

Following the general procedure In example 73, S-(4-biphenylyl)}-3-(4-plperidim)-14-
indole-7-carboxamide {15 mg, 0.038 mmol), ethanesulfonyl chloride (0.07 mi, 0.076
mmol) and triethylamine (0.114 mL, 0.015 mimiol) were reactad 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-{ethyisulfonyl}-4-piperidinyl}-1H-indole-7~
carboxamide
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Following the general procedure in exareple 73, 54-{1,1-dimethyiethviiphenyl-3-&-
piperidinyl-tH-ndols-7-carboxamide (15 mg, 0.038 mmol), sthanesulfony chioride {0.07
mi, 0.076 mmolj and tieihylamine {0114 ml, 0015 rmmol) were reacted o form the
desired product which was purffied by reverse phase HPLT method B (CH.CN/Water, 0.1
% TFAY (8.6 mg, 51%}.

LOMS: mfz 488.2 (M+H), 2.45 min,

{110} 3-{1-{ethylsuifonyl}-4-piperidinyl]-5-{4-methylphenyl}-1H-indole-7-carboxamide

Following the general procedure in example 73, 5-(4-methylphenyl)-3-(4-piperidinyl)}-14-
indole-7-carboxamide (15 mg, 0.044 mmol), ethanasulfony! chloride (0.08 ml., .08 mmwal}
and triethylamine (0.128 mi, 0.03 mmol) were reacted to form the desired product which
was purified by reverse phase HPLC method B (CHCN/Water, 0.1 % TFA) (7.9 mg.
A1%),

LGS miz 426.4 (MH), 2.15 min

{111} 3-[14{ethyisulfonyl)-4-piperidinyl]-5-{4-pyridinyl)-1 H-indole-7-carboxamide

o/
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To a solution of S-bromo-3-[1-{ethanesuifonyl)-4-piperidinyl}- tH-indcle-7-carboxamide 50
mg, G.12 mmal) In a mixture of dioxane and water (1.5mLA3L.8 mi), 4-pyridinylboronic acid
{60 myg, 0.48 mmol), potassium carbonate {132 mg, 0.96 mmol), tetrakis{tiphenyl
phosphinepalladium{0) (14 mg, 0.012 mmol} were aitled, Then it was run microwave
reaction at 180°C for 20 min. All solvent was evaporated under reduce pressure. The
residue was pariitioned between athyl acetate (10 mL) and water (10 mL). The agusous
fayer was washed with efhyl acetate (2x10 mi). The combinad organic phase was dried
and concentrated under reduce pressure, and purified by reverse phase MPLC method B
{CHONMWater, 0.1 % TFAY (127 mg, 26%).

LOCMS: mfz 413.4 (MHH), 1.42 min.

{112} 3-{1-{ethylsulfonyi}-4-piperidinyl]-5-{6-fiucro-3-pyridinyli-1 H-indole-7-
carboxamide |

Following the general procedure in example 111, S-bromo-3-[1-(ethanssitionyl)-4-
piperidingll-1H-indole-7-carboxamide (286 mg, 0.07 mmol), {4-flucre-3-pyridinyllboronic
acid {382 my, 028 mmol) and polassium carbonate (755 mg, 0568 mmol),
tetrakis{tiphenyiphosphine)paliadim(0) (8 mg, G.007 minol} in a mixture of dioxens and
water (1.8mL/0.5 mL) were reacted o form the desired product which was purified by
reverse phase HPLC method B (CHaON/Water, 0.1 % TFA} {(11.5 my, 38%).

LCMS: myz 431.2 (AH]), 1.88 min.

{113) 3-I't-{ethylsutfonyl}-4-piperidinyl]-5-(6-methyl-3-pyridinyl}-1 H-indole-T-
carboxamide
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Following the general procedure in example 111,  S-bromo-81-{sthanesulforyl}-4-
piperidinyl]-1H-ndole-7-carboxamide (34 mg, 0.08 mmol), ($-methy-3-pyridinyliboronic
acid (43.832 mg, 032 nmmol} and potassium cavbonate {8834 mg, 0.84 mmol),
tetrakis{lriphenyiphosphinepalladium(0} {8.52 myg, 0.008 mumol} in a mixture of dioxane
and water {1.8mL70.5 mL} were reacted to form the desired product which was purified by
reverse phase HPLC method B (CH,CNAWater, 0.1 9% TFA) (21.7 mg, 82%).

LORMS: miz 427.2 (3+H), 1.43 min.

{114} 3-{1-{athyisulfonyi)-4-piperidinyl}-5-{4-methyl-3-pyridinyl}»1 Fhindole-7-
carboxamide

Folloedng the general mrocedure in example 111,  &-bromo-3-{1-(ethanesulfonyl)-4-
piperidinyl]-{H-indole-7-carboxawmide {34 myg, 0.08 mmol}, {B-methyl-3-pyrdinyl)boronic
acid {43.82 myg, 0.32 mmal) and potassium carbonate (88.34 myg, 0.64 mmol),
tetrakis{iriphenyiphosphineipailadium{0) (9.52 mg, 0.008 minol} in 2 mixfure of dicxane
and watar {1.5mL/0.5 mL) were reacted 1o form the deslred produet which was purified by
reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) {23 my, 85%).

LOMS: miz 4272 (M+H), 1.32 min.

{115) 3{1-{cthyisuffonyi)-4-piperidinyl]-5-f6-{methyloxy}-3-pyridinyl]-1H-indale.7«
carboxamide
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Following the general procedure In exaraple 11,  S-bromo-3-[1-{ethanesulfonyl)-4-
pipetidinyil-1H-Indole~-7-carboxamide (34 mg, 0.08 mmol), (4-methoxy-3-pyridiny!)boronie
acld 4894 mg, 0.32 mmol} and potassium carbonate (88.34 myg, 664 mmob),
tefrakis(iiphenyiphosphinepalladiumiD) (8.52 my, 0.008 nunol) in a mixtue of dioxane
and water {1.6mL70.5 mL} were reacled to form the desired product which was purified by
reverse phase HPLC method B (CHQCN?Wﬂtef, 0.1 9% TFA) (18.8 mg, 45%).

LO/MS: miz 443.0 (M+H), 1.84 min,

{116} S-phenyl-3-{N-aceiyl-J-piperidinyimethyl}«1 H-indole7-carboxamide

To a sohdion of S-phenyl-3-(3-piperidingimeathyl}-1 H-indole-7-carboxamide {sxample 68}
{50 mg, 150 pmol) in CHaClo (20mL) at 0°C was added Hunig's base (100 kL, 574 umal),
The reaction mixiure was stired for § minutes then acetyl chioride (10.8 g, 160 pmol)
was added dropwise, Afler one hour, the reaction mixiure was quenched with water (10
mib) and warmed o . The aqueous layer was extracted with CHaCly (2x10 mil) and the
m&ﬁed organic phase was concentraled iy vacuo. The reskiue was purified by reverse

shase HPLC method A {acetondirilefwater) to vield the itle compound (8.3 mg, 15%).
LOMS: 376.2. 1t 2.1

~ 133 -



WO 20631067923 PCTIGRZO05000085

{117) 5-{3-fethyloxy)phenyl]-3-{1-{ethyisulfonyl}-4-piperidinyi}-1 Hindole-7-
carboxamide

A solution of K004 (30 mg, 0.289 mmal) in HyQ {1.2 mL) was added to a slurry of 5-
bromo-3-1-{ethanesuffonyl}-4-piperidinylj-tHeindole-7carboxamide {40 mg, 0.0965
mmol) in 1 A-dioxane (2.8 mi.) in 2 CEM microwave vial, 3-Ethoxyphenylboronic acld (85
mg, 0.386 mmel) was then added, followed by chivro{di-2-norbornylphosphing 2-
dimethyl-amiromethylforrocen--ylpalladium (I} {1 my, 000185 mmol). The vial was

capped and heated in a2 CEM microwave for 10 min at 180 °C. The reaciion was

determinad i be complete by LC/MS analysis. The reaction mixiure was concenfrated
under a stream of nifrogen at 80 °C, and the ¢rude product was dissolved in 1 ml DMSO.
This solufion was filtered through a 0.45 uM PTFE membrane (Acrodisc} and then purified
via preparative HPLC. Sarmples were purified using an Agilent 1100 Series LG with UV
antd MSD detection and fraction collection, DMSO solulfons of crude products were
njected onio a ZORBAX Eclipse XDB-C18 column (21.2 X 50 mm) and eluted over 106
min @ & flow rate of 20 miimin, Fraction coliection was friggered by absorplfion at 214
nm. 7.9 mg (18%]) of the tifle compound was recoverad.

LC/MS ESH Ry 218 min MM 458

{118) 3-{1-(ethylsulfonyl}-4-piperidinyll-5-{2-Huorophenyl}-tH-indole-7-carboxamide
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The title compound was prepared according 1o the procedurs in example 117, except that
Z-orophenyiboronic acid (65 mg, 0.388 mmoll was used instead of 3
sthoxyphenylboronic add.

LS ESER, 2.04 min MH" 430

{119) 3-{1-{ethylsulfonyl)-4-piperidinyl}-5-[3-{trifluoromethyl)phenvi}~1 Hindole-7«
carboxamide

The title compound was prepared according io the procedure In example 117, except that
(3-triflucromethyliphenylboronic acld (74 mg, 0.386 mmoll was used instsad of 3-
ethoxyphenylboronie acid.

LCAAS ESI Ry 2.27 min MH" 480

(120} 3-[1{ethyisulfonyl}-4-piperidiny(}-5-[4-{trifluoromethyl)phenylj-1 H-indole-7-
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The title compound was prepared according to the procedure in example 117, except that
(4-ifluoromethylphenylborenic acid (74 mg, 0.386 mmol) was used instead of 3-
ethoxyphenylboronic acid.

LO/MS ESI Ry 2.28 min MH™ 480

(124} 3-{1{cthylsulfonyl-4-piperidinvi]-5-{3-fluorophenyl}-1 H-indole-T-carboxzamide

A

N &

The His compound was prepared according o the procedure In example 117, except that
Huorophenylboronle acid (55 mg, 0.386 mmol) was used instead of 3-
sthoxyphenylboronic add.

LOMS ESI Ry 2.11 min MH™ 480

{122} 5-(3 5-dichlorophenyl)-3-{1-ethylsulfonyl)}-&-piperidinyl]-1 H-indole-7-
carboxamide

‘The title compound was prepared according to the procedure in example 117, except that
3. 5dichioropherwviborenic acid (75 mg, 0.386 mmol} was used instead of 3
ethoxyphenyiboronic acid, and the grude product was purified by reverse phase HPLC
method A (CH.CNWater, 0.1 % TFA, 10/80 viv)

LC/MS ESI Ry 2.26 win MM 480

(123} 5-{3,4-diflucrophenyly-3-[1-{ethyisulfonyl)-4-piperidinyll-1 H-indole-7-
carboxamikdle
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The fitle compound was prepared according to the procedure outlined in the general
method, except that 34-difluorophenyiboronic acid (82 mg, 0.386 mmol} was used
nstead of 3-ethoxyphenyboronic acld, and the crude product was purified by reverse
phase HPLC method A (CHCNMWater, 01 % TFA, 1080  vv)
LCAYS ESE Ry 2.17 min MH 448

Using the same procedure a8 example 73, examples 124+155 were sgynthesized.
Compounds were purified via solid phase oxlraction on a 500 mg aminopropy! column
{international Sorbent Technologies) eluting with chioroforms (2 mil) then athyl acetate {2
mi} to give the desired compound.

Example R 1 MSIMH | Ri{min)
124 486 2.45
\.\
0%{3 .
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Using the general procedure as following, exemples 156188 were synthesized,

Chiora(di-2-norbornyiphosphino)(2'-dimethylamine-1, 1-biphenyl-2-l)  pafladium (1), (3
mg, 5 mols} and a soltion of iGPO, (2 equiv) in H:O (0.1 mL) were addad to a sofution
of the B-bromo-in rboxamide {24 rg, 0.1 mmol) in dioxane (1 mL). The aryl-boronic
acid (3 equiv) was added and the mixdure was stirred at 90 °C for 18 h and then at 1t for
10 min. Chioroform {1.5 mb) and H.O (05 mi) were added, and the layors were
separated. The orgaric laver was congentrated under reduced pressirg, and the crude
residue was faken up in chforoform {1 mb). Polymer bound pyridine-hydrobromitie-
petbromide (85 mg, 0.11 mmol, Fluka) was added, and the mixhure was agitated for 2 h.
The reaction was fitered, and the resin was washed with chloroform (1.5 mL) and MeOH

{1 mb). The filtrate was concenbrated, and the crude product was purified via mass-

diracted reverse phase HPLC fo give the desired compound.
Mass-Directed HPLC condilions:
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Samples were purified using an Agllent 1100 Series LC with UV and MSD detection and
fraction coflection. Crude samples were dissolved In 8 11 miture of DMSO/methanol
{8@%{3 gL) for infection onfo a ZORBAX Eclipse XDB-C18 column {21.2 x 50 mm} and
ehuted over ~10 min. at a flow rate of 20 mi/min. Fraction collaction was triggered by
absorption at 230 nm and Iriggering of the MSD at the MM+ of the desired compound.

Table 2
Example | R | WS MY Rt{n_gin}
156 ~ 345 3.19
Ry
[ 27

157 _ 365 3.07

158 ~ 304 3.31
/Zi@/ -
i
155 - 362 3.4
{ Ry
2
£
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160 - 332 351
161 < 374 339
!
162 . 365 341
"
S
163 ~ 374 3.38
0
164 < 374 3.37
L
l
165 o 385 3.08
M
166 ] 345 3.75
F .

(167} 5-(2-fluorophenyl)-1H-indole-7-carboxamide
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5-Bromo-1Hindole-F-carboxamide (0.050 g, ¢.21 mmol), 2-flucrophenyt boronic acid
{0.088g, 0.83mmol) and potassium phosphate {0.089 g, 0.42 mmdl) were freated with a
solution of Z'{cimethylamino}-2-biphenylpalladium (11} chloride Dinorbornyl phosphine
corplex (0.006 g, 0.0107 mmol) In 1.4-doxan (1.5 mL). Water (1.5 mL) was added and
ihe reaciion mbdure was healed at 85 °C for 17 hours under nifrogen. The cooled midure
wias pre-absorbed onto sica gel i vaouo and purified on a silica gel 8PE cartridge [2g]
sluting with a cyclohexane / etfiyl acetate gradient system 1o ¢ive the title compound
(0.043 g, 81%).

1M NMR (400 MHz, DMSO-DE) & ppm 11.2 (v.brs, 1 H) 8.16 (br.s, 1 H) 7.80,7.86(2 x br.s
, 2 H) 7.62(br.t, 1 HB) 7.45-7.35 (br.s + m, 3 H) 7.35-7.27 {m, 2 H) 6.55 (dd, 1 H) MS m/z

255 {(M4+1)° r.t. 3.08 min,

Uging the general procedure as following, examples 188172 were synthesized,

A-fT-aminocarbonyix1Hendob-Sylibenzoic acld  or  3-[7-{@mimearbonyi-1H-indolb-
vilbenzoic acid {67 umol, 18.7 mg) was dissolved in DIF (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
Smins a solution was obtained which was treated with an aming {1.1 84, 74 umol} and
allowed fo stand at rl overmight. Excess solvent was removed using a genevac and the

gudes purffied using aminopropyl SPE (500 mg) load: CHCGI3 (500 ul), elute: CHOR3

{1500 uL), ethyl acetate (1500 ul) and 20% methanch: athyl acetate (1500 ul). The ethyl
acetate and methanokh ethyl acelale fractions were combined, concentrated and further
purified using MDAP. '
Samples were purifiad using an Agilent 1100 Series LC with UV and MSD deteclion and
fraction collection. Crude samples were dissolved i a 101 mixlure of DMSO/methano!
(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 &t 230 nm and riggering of the MSD at the MH+ of the desired compound.
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Table 3
Example Structure MS ] | Rt (min)
168 : Pl o2 350 3.24
180 322 288
170 3.2
i\w
171 2.06
172 284

{173} 5-{4-{{cdiethylamino)carbonyllphenyl}~1H-indole-T-carboxamide

z/w‘::‘; Wo

Gy

L,
A{7-faminocarbonyir-1Hhndol-S-yllbenesic acid (67 umel, 18.7 my) was dissoived in DMF
{1 mi) 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 Smins a solution was obiained which was treated with an

amine {1.1eq, 74umol} and altowed I stand at ri overnight. Excess solvent was removed
using a genevac and the arudas purified using aminopropyl SPE (500 mg) load; CHCI3

- 148 -



Wi 2005/067923 PCT/GB005/660085

(500 uL), elute: CHCB (1500 ul), othyl scatale (1500 ul) and 20% methanoh sty
acetale (1500 ul)l The facions wers concentrated and the largest used jor
characterisation.

LC/MS nviz 388 (M+1) Rt 3.03min..

(174) 34 {methylsutfonyi)-1,2 3 8-tetrahydro-4-pyridinyll-3-phenyl-1 Hindole-7-
carboxamide

S-Phenyl-1HHndole-7carboxamide (47 mg, 0.0002 mole), 1-{methyisulfonyi}-4-piperidginone {38
mg, 0.6002 mole) and bismuth (i) triflate {4 mg) were combinad in acetonitile (8 mb), and the
resulting mixture stirred at room lemperaiure for 24hy. The mixiure was pre absorbed onte
éiiica purification by silica flash chromatography using an ethyl acetate/cyclohexane elution
systern vielded the tile compound (7 mg) as an off white solid.

MS m/z 385 (M+1)" Rt. 3.21min.

{175} 3~{3-oxocyclopentyli-S-phenyl-{ H-indole-7-.carboxamide

To s solstion of S-phenyl-tH-indole-7-carboxamide {1.0 g, 4.2 manol) and cydopentenone
{4.24 mmol, 348 my) b dry acetonilrile (20 ml) was added bismuth bifiate (3 mol%s, 0.127
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mmol, 83 mg). Tﬁe resulfant mixiure was stimed at room temperature for 18hr. The
midure was pre-absorbed onto siica and purified on a 20 g silica Bondelut carlridge,
sluting with dichloromethane, then, oyclohexane: ethylacetate 211 to give the fitle
compotnd as a white powder (600 mg, 45%}

LC/MS miz 401, RL 8.2 min.

{176) S-phenyi-3-{3-l{phenyimethyiiaminajeyciopontyl}-1H-indole-7-carboxamide

A solution of 3-{3-oxocycloperty}-5-phenyl-1H-indole-7-carboxamide

(370 my, 1.16 mmol) in dry dichloromethane containing activated molecular sieves was
freated with glacial acefic acid {teq, 1.16mmol, 70mg) followed by benzylarine (Beq, 5.8
mmol, 622 mg).  Afler stiring for 20min at RT under nirogen, sodium
triacekmyborohydiide (5 g, 5.8 mmeol, 1.23 g) was added and stirring was continued
overnight. Methano! (2 mL), dichioromathane (10 mi) and 2N aguecus sodium hydroxide
(10 ml) were added and the tayers were separated and the aquecus layer was exiracted
with dichioromethane. The combined organic layers were dried by fiflering through a
hydrophobic frit and evaporaled to dryness o give a yellow oif which was purified on a
20g sitka Bondelute carbidge, eluling with dichloromethane: ammonia mesthanol(2 M)
11, then 61, 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 (186 mg).

LOCAMS iz 410, R 27 min.

(%7’7} 3-{3-aminocyciopeniyl)-S-phenyl Hindele-7-carboxamide
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A mixiure conaining  Sphenyi-3-[3-{pherwimethyilaminoloydopentyll-1H-indole-7-
carboxarmide 170 mg, 0.42 mmol) ammonium formate (7 eq, 2.8 mmol, 183 myg) and 10%
palladdium on carhon {80 mg) in ethano} (4 mb) was simed  under nitrogen for 4hrs.
Reaction was complete hence amimonium formate (80 mg) and 10% palladiure on
carbon (60 mg) in ethanol {2 mL} wers added to the mixture and stining was conlinuead jor
a further 15hr. Reaction mixture was filtered through fibre glass filker paper. The fillrale
was evaporated to dryness to give the fitle compotind as an off-white solid. (76 mg).
LOMS: mixz 320, Rt 2.3 min.

{178} 3-{3-{{ethylsulfonyllamino]eyclopentyl}-5-phenyl-1H-indola-7-carboxamide

To 34{3-aminocydopentyl}-5-phenyl-1Hindole-7-carboxamide (62 my 0.18 mmol) was
added pyridine (2 mL) and sthanesulfony! chioride {1.2 eq, 0.23 mmol, 30 myl. Resullant
orange soluion was stifred at room temperature for Strs. The resulfant mikture was
quenched with saturated sodium bicarbonate and exiracted with eftwylacetate, then dried
using hydrophobic frit and evaporated to dryness fo give yellow oil which was then purified
using MDAPR to give the title compound as an orange solid (10 mg)

1HNMR (400MHz, DMBO-d6) 10.85 {1H, brs) 8.20 {1H, br.s) 7.99 (ZH, s} 7.78(2H, m)
746 (24, 1) 7.38 {1H, br.s) 7.85 (1H, #) 7.24 (1H, d), 7.14 {1, s) 3.80 {1H,m) 3.35 {1H,
mi+H,00 3.00 (2H, g} 25-1.8 (BH, 8xm, 3xCH2} 1.5 8H. §
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LCMS mfz 412, Rt. 3.12 min

{179) 5-bromo-3-[1-(propyisulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide

Os\f
8T

/

N O

Br.

N

N

07 NH,

To a solution of 5-bromo-3-(4-piperidinyl)-1H-indole-7-carboxamide (406 mg, 1.26 mmol)
in pyridine (20 mL) was added propanesulfonyl chloride (200 ut, 2.04 mmol, 1.8 eq).
Resultant mixturé was heated at 90°C for 90hr. The mixture was evaporated to dryness
and partifioned between 2N NaOH (200 mL), brine (15 mL} and dichloromethane (2 x 80
mL) and ethylacetate (2 x 70 mL). The combined organic exiract was dried and
evaporated to dryness to give a yellow oil which was purified by MDAP to give the title
compound as a solid (6.7 mg). ' "
THNMR (400M'Hz, DMSO-d6) 11.056 (1H, br. s) 8.15 (1H, br s) 7.95 (1H, br.s) 7.83
(1H,br.s) 7.45(1H, br s) 7.18 (1H, s) 3.70 (2H, br.d) 3.05 (2H, m) 2.85 (3H, m} 2.05 {21,
br.d) 1.75 (2H, m) 1.60 {2H, dqg) 1.05 (3H, 1)

LC/MS miz 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{l{1,1-dimethylethyl)oxyjcarbonyl}amino)carbonyl}-5-
bromo-3-{3-pyridinyi)-1H-indole-1-carboxylate (70 mg, 0.11 mmol) in HCI in acetic acid
(10 mL, 10 mmol, 90 eq) was stired at room temperature for 2hr 30min. The resultant

mixture was partitioned between 2N NaOH (30 mlL), ethylacetate (2x10 mi),
- 180 -
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dichloromethane (2x10 mL} and brine (5 mlL}. The organic extracts were combined, dried
and concentrated in vacuo to give the title compound as a solid (12,2 mg),

1HNMR (400MHz, DMSQ-d6) 11.70(1H, br.s) 8.86 (1Hd) 8.48 {(1Hbr.d) 6.28 {1Hbr.s)
8.13 (1H,5) 8.08 (1H,df) 7.92 (1H,br.s) 7.80 (1H, s) 7.60 (TH, br.s) 7.45 (1H,dd)

LOMS miz 318.1, Rt 244 min

{181}5-bromo-3-{1-{meihylsulfonyi)1,2,3,64etrabydro-d-pyridiny]«1 H-indole-7 -
carboxamide
O
87

IO

A mixte of Sbromo-tHdndole-Tcarboxamide 65 mg, 0217 mmol) with -
{methylsulfonyl}-4-piperidinone (112 mg, 0.678 mmol, 3 &g} In sodium methoxide in
methanol,{3 mi., 1.5 mmol, & eg) was healed st reflux under nitrogen for 18hrs. The
remchion midure was evaporaied fo dryness and pariftioned between 2M-NaOH (40 mL)},
brine (& mL); dichloromethane (220 mb) and othyl acetale (2x15 mL}. The combined
organic exract was dried, then evaporaled fo dryness. Purification by preparative
chromatography gave the lifle compound as a solid (4.82 mg).

THNMR 400MHz, DMSO-d6) 11.40 {(1H, br, ) 820 { 1H, brs) 8.15 (1H, bre) 780
{14, br.8) 7.55 (1H,br.g) 7,45 (14,8} 615 {1H, 1} 3.80 2H1) 2.92 (3H,s) 2.60 2Hbr
LC/MS miz 398.1, Rt 2.87 min.

{182) 3{{4-hydraxyphenyhmethyl}-5-phenyl-tHdndole-7-carboxamide
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A mixure of [?—(aminorbonyl)-ﬁéphenyl-1H-indol-B—y!]—N,N,N—trimethylmethanaminium
jodide {54.3 mg, 0.130 mmol), with sodium phenoxide (150 mg, 0.8% mm0i, 6.8 eq) in
acstonitrile (3 mL) was stirred at room temperature for 18hrs. The resultant mixture was
evaporated to dryness and purified on a 5g silica Bondelute cartridge, eluting with ethyl
acetate, followed by purification on MDAP to give the #itle compound as a solid (4.37 mg)..
THNMR (400MHz, DMSQ-d6) 10.88 (1H, br s) 9.15 (1H, br.s) 7.98 (1H, br.s) 7.88 (1H,
br.s} 7.83 (2H, dd) 7.45 (2H, 1) 7.30 (1H, &) 7.90 (3H, m) 6.65 (2H, 1/2AA’'BB’) 3.98 (2H,
s)

LC/MS miz 343.28, Rt 3.33min.

BIOLOGICAL DATA
IKK2 Assay

Recombinant human IKK2 (residues 1-737) was expressed in baculovirus as a C-terminal
GST-agged fusion protein, and its activily was assessed using a time-resolved
fluorescence resohance energy transfer (TR-FRET) assay. Briefly, IKK2 (5 nM final)
diluted in assay buffer (50 mM HEPES, 10 mM MgClo, 1 mM CHAPS pH 7.4 with 1 mM

DTT and 0.01% w/v BSA} was added io wells coniaining various concentrations of
compound or PMSQ vehicle (3% final). The reaction was initiated by the addition of GST-
lkBa substrate (25 nM final)/ATP (1 pM final), in a tofal volume of 30 jil. The reaction was
incubated for 30 minutes at room temperature, then terminated by the addition of 15 pl of
50 mM EDTA. Detection reagent (15 pl) in buffer {100 mM HEPES pH 7.4, 150 mM NaCl
and 0.1% w/iv BSA) containing antiphosphoserine-lkBa-~32/36 monocional antibody 12C2
(Cell Signalling Technology, Beverly Massachuselts, USA} labelled with W-1024
eurapium chelate (Wallac OY, Twrku, Finland), and an APC-labelled anti-GST antibody
{Prozyme, San Leandro, California, USA) was added and the reaction was further
incubated for 80 minutes at room temperature. The degree of phosphorylation of GST-
IkBa 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.
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Examplss 1~ 182 (with the exception of Exarnples 3,32,38,35, 65, 81, 83, 154, 187, 158,
158, 181, 163 and 166) and compounds labetled as intsrmediates 7, 24 and 30 were alt
found to have activity >4.3 in the above identified assay.
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1. A compound of Formula (1):

wherein R1 represents H, halogen, or a group -YZ;

'Y represents a bond (i.e. is absent), C, 5 alkylene or C,.g alkenylene; ‘

Z represents an aryl or heteroaryl group each comprising 5-14 ring members, said aryl or heteroaryl h=i-
optionally substituted-by one or more substituents independently selected from halrmen, © qeF
haloalkyl, C, g alkoxy, C,.g haloalkoxy, CN, C,.g hydroxyalkyl, phenyl, O-(CHy)4 . utougn-, NHCOR
CONR?R5, SO,NR4RS5;

R3, R* and RS independently represent H or Cy g alkyl;

R2 represents H, halogen or a group -Y1Z1; .

Y1 represents a bond (i.e. is absent), C,.¢ alkylene, C,. alkenylene;

Z' represents a 6 membered aryl, 5 or 6 membered heteroaryl, 5 - 7 membered heterocyclyl, C5.7 i,
Cs_7 cycloalkenyl, each of which may be optionally substituted by one or more substituents inc v
selected from SO,R® NHSO,RS, :

/T N\
CO-N  N—CH,

COR?, NR7R®, SO,NR7R8, Cy4 alkyl, Cy5 haloalkyl, Cy.¢ alkoxy, >C1_5 haloalkoxy, halogen, CONR7RSE,
NHCOR?, or pheny! (directly attached or attached by a Cy_galkylene, CONH, C,_g alkenylene spacer and op-
tionally substituted by one or more substituent selected from

S NuN ‘fCHa

Cy.g alkyl, Gy g alkoxy, Cy_g haloalkyl, Cy_g haloalkoxy, OH, halogen);

R represents H, Cy_g alkyl, -(CH,),, phenyl or «(CHy), napthy! (where n is 0 or 1 and each of which phenyl or
naphthyl may be optionally substituted by one or more substitutents independently selected from C,_¢ alkyl,
Cy.¢ alkoxy, halogen, NR7R8, C,_g haloalkyl, Cy.g haloalkoxy), CN or -(O), phenyl (where pis 0 or 1 and the
phenyl is optionally substituted by one or more substitutents independently selected from halogen, Cy_5 alkyl
or Cy.g alkoxy)): ' :
R7 and R3 independently represents Cy.¢ alkyl, H, Cy.g alkylene NROR10;

R?-and R10 independently represents Cy_g alkyl, H;

with the proviso R and R2 do not both represent H;
or a salt thereof.

2. A compound according to claim 1 wherein R is YZ.

3. A compdund according to claim 2 wherein Y is a bond or -(_DH = CH-.

4, Acompound according to claim 3 wherein Y is a bond.

5. Acompound according to claims 1- 4 wherein Z is phenyl (which may be unsubstituted or substituted once or twice
by substituents independently selected from Cq_3 alkoxy, CN, OH, phenyl, -OCHj phenyl NHSO,R?, NHCORS,

CONR?RS, SOZNR4R5, halogen, C4.5 hydroxyalkyl, C.4 alkyl) or a heteroaryl group selected from benzofuranyl,
quinolinyl,
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10.
11,

12,

13.
1a.
15.
16.
17.

18.

. 0>
-~ : :0

pyrimidinyl, thiophenyl, isoxazolyl, pyridinyl (each of which may be optionally substituted by one or tw- b

independently selected from C,_3 alkyl, C4_5 alkoxy, halogen.

A compound according to claim 5 wherein Z is pheny! (which is unsubstituted or substituted once by  substit 1t

selected from phenyl, OCH, phenyl, NHSO,CH;, NHCOCHg, CONH,, CON(CHg),, CI, F,OCH;, CN  H,CH; A
CHjg, C(CHjg)3) or a heterocyclic group selected from benzofuranyl, quinoliny!,

e

pyrimidinyl, thiophenyl, benzothiophenyl, isoxazoly!, pyridinyl (each of which is .ted oris sub ed 'L
a group selected from -OCHg, CHg, F).

1

A compound according to claim 6 wherein Z is phenyl (which is unsubstituted or substituted once by a substituent
selected from phenyl, OCH, phenyl, NHSO,CHg, NHCOCH;, CONH,, CON(CHg),, Cl, F, OCHg, CN, OH, CH,0H,
CHg, C(CHg)3). :
A compound according to claim 7 wherein Z is phenyl.
A compound according to any of claims 1 - 8 wherein R2is H or Y121,
A compound according to claim 9 wherein R2 is Y121,
A compound according to ciaim 10 wherein Y1 is a bond or C; 5 alkylene.
A compound according to claims 10 - 11 wherein Z' is phenyl (unsubstituted or substituted by one substituent
selected from NHSO,R8, CONRYRS, CF;, Cy_4 alkoxy, SO,RE, NHCOR?, SO,NR7RE, NR7RE) or a 6 membered
heterocyclic group which contains one nitrogen atom (which is unsubstituted or substituted one time by.a group
selected from C, 3 alkyl, CH, phenyl, SO,RE, CONR7RS).
A compound according to claim 12 wherein Z! is a 6 membered heterocycle substituted by SO,R8.
A compound according to claim 13 wherein the 6 membered heterocycle is 4-piperidyl.
A compound according to claim 1 wherein R' is YZ and R2 is H or Br.
A compound according to claim 1 wherein R1is pheny! or Br and R? is Y1Z1.
A compound according to claim 1 wherein R1is YZ and R2 is Y1Z1.
A compound as claimed in claim 1, selected fram the group consisting of:
5-phenyl-1 H-indole-7-carboxamide;
5-(4-biphenylyl)-1H-indole-7-carboxamide;
5-{4-[(phenylmethylyoxy]phenyl}-1H-indole-7-carboxamide;
5-{4-[(methylsulfonyl)amino]phenyl}-1H-indole-7-carboxamide;

5-[4-(acetytamino)phenyl]-1H-indole-7-carboxamide;
5-[3-(aminocarbonyi)phenyl]-1H-indole-7-carboxamide;
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5-(4-chiorophenyl)-1H-indole-7-carboxamide;
5-[3-(acetylaminc)pheny!}-1H-indole-7-carboxamide;
5-[3-(aminosulfonyl)phenyl}-1H-indole-7-carboxamide;
5-{3-[(dimethylamino)carbonyi]phenyl}-1H-indole-7-carboxamide;
5-(3-fluorophenyl)-1H-indole-7-carboxamide;
5-[3-{methyloxy)phenyl}-1H-indole-7-carboxamide;
5-(8-cyanophenyl)-1H-indole-7-carboxamide;
5-(3-hydroxyphenyl)-1H-indole-7-carboxamide;
5-(3-quinolinyl)-1H-indole-7-carboxamide;
5-(1-benzofuran-4-yl}-1H-indole-7-carboxamide;
5-(1,3-benzodioxal-5-yl)-1H-indole-7-carboxamide;
5-[(E)-2-phenyiethenyl]-1H-indole-7-carboxamide;
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-benzathien-2-yl}-1 H-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-[B-(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)-1 H-indole-7-carboxamide;
5-{3-[(phenylmethyljoxylphenyl}-1H-indole-7-carboxamide;
5-(2-chlorophenyl)-1H-indole-7-carboxamide;
5-(3,5-dimethyl-4-isoxazolyl)-1H-indole-7-carboxamide;
5-{2-[(phenylmethyloxy]phenyl}-1H-indole-7-carboxamide;
5-(5-quinolinyl)-1 H-indole-7-carboxamide;
5-(1-naphthalenyl)-1H-indole-7-carboxamide;
3-bromo-5-phenyl-1H-indole-7-carboxamide;
3-iodo-5-phenyl-1H-indole-7-carboxamide;

3,5-diphenyl-1 H-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)aminoc]carbonyl}phenyl)-5-phenyl-1 H-indole-7-carboxamide;
3-[4-({[4-(methyloxy)-3-(4-methyl-1-piperaziny)phenyljamino}carbonyl}phenyl]-5-phenyl-1H-indole-7-carbox-
amide formate;

5-phenyi-3-[3-(trifluoromethyl)phenyl]- 1H-indole-7-carboxamide;
5-bromo-3-iodo-1H-indole-7-carboxamide;
3-(1-ethyl-3-piperidiny!)-5-phenyl-1H-indole-7-carboxamide;

~ 5-phenyi-3-(3-piperidinyl)-1H-indole-7-carboxamide;
5-phenyl-3-[1-{phenyimethyl}-3-piperidiny!}-1H-indole-7-carboxamide;
3-(1-cyclohexen-1-yl)-5-phenyl-1H-indole-7-carboxamide;
3-cyclohexyl-5-phenyl-1H-indole-7-carboxamide;
3-{1-[3-(methyloxy)phenyllethenyl}-5-phenyi- 1H-indole-7-carboxamide;
5-phenyl-3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl}-1H-indole-7-carbox-amide;
5-pheny!-3-{4-piperidinyl)-1H-indole-7-carboxamide;
3-{1-[(4-chiorophenyl)sulfonyl]-4-piperidinyi}-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-[1-(propylsulfonyl)-4-piperidinyl}- 1 H-indole-7-carboxamide;
3-(1-acetyl-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide;
3-[1-(N,N-dimethyl-B-alanyl}-4-piperidinyl]-5-phenyl-1H-indole-7-carboxamide;
3-(1-ethyl-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide formate;
3-(1-methylpyrrolidin-2-yI)-5-pheny!-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)pyrrolidin-3-yl]-5-phenyl- 1 H-indole-7-carboxamide;
3-[4-(methylisulfonyl)phenyl]-5-phenyl-1 H-indole-7-carboxamide;
3-[3-(acetylamino)phenyi]-5-phenyi-1H-indole-7-carboxamide;
3-[4-(ethylsulfonyl)phenyl}-5-phenyl-1 H-indole-7-carboxamide;
3-[3-(methylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide;
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3-(hexahydro-1H-azepin-4-yl)-5-phenyl-1 H-indole-7-carboxamide:;
3-[1-(ethylsulfonyl)hexahydro-1H-azepin-4-yl}-5-phenyl-1 H-indole-7-carbox-amide;
5-phenyi-3-[2-(4-pyridinyl)ethyl]-1H-indole-7-carboxamide;
3-{[1-(ethylsulfonyl)-4-piperidinylidene]methyl}-5-phenyi-1 H-indole-7-carboxamids;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-[4-(hydroxymethyl)phenyl]- 1 H-indole-7-carboxamide;
5-phenyl-3-(3-piperidinylmethyl}-1H-indole-7-carboxamide;
5-phenyl-3-{2-(4-piperidinyl)ethyl]-1 H-indole-7-carboxamide;
3-{2-[1-(ethylsulfony!)-4-piperidinyilethyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{[1-(ethylsulfonyl)-3-piperidinyljmethyl}-5-pheny!-1H-indole-7-carboxamide;
3-{[1-(ethylsulfonyl)-4-piperidinylimethyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(2)sulfonyi}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-(1-[(4-methyiphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{phenylisulfonyl-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-(1-{[4-(methyloxy)phenyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indéle-7-carboxamide;
3-[1-(ethanesulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1-{(2-propanesulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
5-phenyl-3-[1-(propanesulfonyl}-1,2,3,6-tetrahydro-4-pyridinyl}-1 H-indole-7-carboxamide;
5-phenyl-3-(1-{[4-(trifluoromethyl}phenyilsulfonyl}-4-piperidinyl)-1 H-indole-7-carboxamide;
3-{1-[(2,4-dichiorophenyl)sulfonyi]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide; :
3-{1-[(3,4-dichlorophenyl)sulfonyll-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[{ethylamino)carbonyl}-4-piperidinyl}-5-phenyi-1H-indole-7-carboxamide;
3-{1-{(4-1-piperazinyl)carbonyi]-4-piperidiny|}-5-phenyl-1H-indole-7-carboxamide;
5-(4-chlorophenyl)-3-{1-{propanesulfonyi)-4-piperidinyl]-1 H-indole-7-carboxamide;
3-{1-[(4-fluocrophenyl)sulfonyi}-4-piperidinyl}-5-(4-chlorophenyl)-1 H-indole-7-carboxamide;
5-{4-[(methyisulfonyl)amino]phenyi}-3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-  H-indole-7-carboxa-
mide;

5-{4-{(methyisuifonyl)amino]phenyl}-3-(4-piperidinyl)-1 H-indole-7-carboxamide;
5-bromo-3-{1-(ethanesulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
3-[t-(ethanesulfonyl)-4-piperidinyl]-5-{4-[(methyisulfony)amino]jphenyi}-1 H-indole-7-carboxamide;
3-[1-(ethanesulfonyl)4-piperidinyl}-5-(3-methylphenyl)- 1 H-indoie-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(2-thienyl)-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(3-thienyl)-1 H-indole-7-carboxamide;
3-[4-(methyisutfonyl)phenyl]-5-phenyi-1H-indole-7-carboxamide;
3-{4-[(dimethylamino)suifonyllphenyl}-5-phenyl-1H-indole-7-carboxamide;
3-~{3-[(methylsulfonyl)aminojphenyi}-5-phenyi-1H-indole-7-carboxamide;
3-[1-(ethylsuifonyl)-4-piperidinyl]-5-{3-[(methylsulfonyl)amino]phenyl}-1 H-indole -7-carboxamide;
5-{4-(acetylamino)phenyl}-3-[1-(ethyisulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide;
5‘{4-[(dimet}’iylamino)sulfonyl]phenyl}-S-[1 -(ethylsulfonyl)-4-piperidinyl}-1 H-indole-7-carboxamide;
5-[3-(acetylamino)phenyl]-3-[1-(ethylsulfonyl)-4-piperidinyl]- 1 H-indole-7-carbox-amide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(1 H-pyrazol-4-yl)-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[3-(hydroxymethyl)phenyl]-1 H-indole-7-catboxamide;
5-(2,4-difluorophenyi)-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
3-{1-(ethylsulfonyl)-4-piperidinyl]-5-{4-(methyloxy)phenyl]-1 H-indole-7-carboxamide;
3-[1-(ethyisulfonyl)-4-piperidinyl}-5-(4-fluoro-2-methylphenyl)-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(4-fluorophenyl)-1H-indole-7-carboxamide;
5-(4-biphenylyl)-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
5-[4-(1,1-dimethylethyl)phenyl]-3-[1-(ethylsulfonyl)-4-piperidinyl}- 1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(4-methylpheny!)-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(4-pyridiny!)-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidiny!]-5-(6-fluoro-3-pyridinyl)-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidiny|]-5-(6-methyl-3-pyridinyl)-1 H-indole-7-carboxamide;
3-[1-({ethylsulfonyl)-4-piperidiny|}-5-(4-methyl-3-pyridiny!)-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[6-(methyloxy)-3-pyridiny(]- 1 H-indole-7-carboxamide;
5-phenyl-3-(N-acetyl-3-piperidinylmethyl)-1 H-indole-7-carboxamide;
5-[3-(ethyloxy)phenyl]-3-[1-(ethylsuifonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(2-flucrophenyl)-1H-indole-7-carboxamide;
3-{1-(ethylsulfonyl)-4-piperidiny!]-5-[3-(trifluoromethyl)phenyl]-1 H-indole-7-carboxamide;
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3-[1-(ethylsulfonyl}-4-piperidinyl]-5-[4-(trifluoromethyl)phenyl]-1 H-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-(ethylsulfonyl)-4-piperidinyl]- 1 H-indole-7-carboxamide;
3-bromo-5-{3-[{dimethylamino)carbonyl]phenyi}-1 H-indole-7-carboxamide;
5-[2,6-bis(methyloxy)phenyi]-3-bromo-1H-indole-7-carboxamide;
3-bromo-5-(4-fluoro-2-methylphenyl}-1 H-indole-7-carboxamide;
3-bromo-5-[5-fluoro-2-(methyloxy)phenyl}-1 H-indole-7-carboxamide;
3-bromo-5-(3-quinolinyl)-1 H-indole-7-carboxamide triflucroacetate;
3-bromo-5-(5-quinolinyl)-1 H-indole-7-carboxamide triflucroacetate;
5-[2,5-bis(methyloxy)phenyl]-3-bromo- 1 H-indole-7-carboxamide;
3-bromo-5-(2-fluorophenyl)-1H-indole-7-carboxamide;
5-[2,4-bis(methyloxy)phenyi]-3-bromo-1H-indole-7-carboxamide;
3-bromo-5-[2-(methyloxy)-3-pyridinyl}-1H-indole-7-carboxamide trifluoroacetate;
3-bromo-5-[2,3,4-tris(methyloxy)phenyl]-1H-indole-7-carboxamide;
3-{1-[{(4-chloro-2,5-dimethyiphenyl)suffonyl]-4-piperidinyl}-5-phenyl- 1 H-indole-7-carboxamide;
3-(1-{(5-bromo-2-(methyloxy)phenyllsulfony}-4-piperidinyl)-5-phenyl- 1 H-indole-7-carboxamide;
3-{1-{(5-fluoro-2-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(3-fluorophenyl)suifonylj-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
5-phenyl-3-(1-{[2,4,6-tris(1-methylethyl)phenyl}sulfonyl}-4-piperidinyl)- 1 H-indole-7-carboxamide;
3-(1-{[4-(1,1-dimethylpropyl)phenylisulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7-carboxamide;
3-{1-{(2-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(2-iodophenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(4-pentyiphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
5-phenyl-3-{1-[{4-propylphenylsuifonyl]-4-piperidinyl}-1 H-indole-7-carboxamide;
3-{1 [(2,4-difluorophenyl)sulfonyl}-4-piperidinyl}-5-phenyl- 1 H-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-phenyl-1H-indole-7-carboxamide;
3-{1-[(3-methylphenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;

3-(1-[{4-{{2-(methyloxy) phenyljoxy}phenyl)sulfonyl]-4-piperidinyi}-5-phenyl- 1 H-indole-7-carboxamide;
3-{1-[(4-{[4-(methyloxy)phenylloxy}lphenyl)sulfenyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-[1-({3-[(4-fluorophenyljoxylphenyl}sulfonyl)-4-piperidinyl]-5-phenyi- 1 H-indole-7-carboxamide;
3-{1-[(3-{[2-(methyloxy)phenyl]oxy} phenyl)sulfonyl]-4-piperidinyl}-5-phenyi-1 H-indole-7-carboxamide; .
3-[1-({4-[(4-chlorophenyl)oxylphenyl}sulfonyl)-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-{1-{(3-{[4-(methyloxy)phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyi- 1 H-indole-7-carboxamide;
5-phenyl-3-(1-{[3-(phenyloxy)phenyl]suifonyl}-4-piperidinyl)-1 H-indole-7-carboxamide;
3-[1-({3-[(4-chiorophenyljoxy]phenyi}sulfonyl)-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-[1-({4-[(2-methylphenyl)oxy]phenylisulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(4'-chioro-4-biphenylyl)suifonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-[1-{{3-[(2-methylphenyljoxy]lphenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-[1-({3-[{2-chlorophenyljoxy]phenylisulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1{(5-chloro-1-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyi-1 H-indole-7-carboxamide;
3-(1-{[4’-(methyloxy)-3-biphenyly{lsulfonyl}-4-piperidinyl)-5-phenyl- 1 H-indole-7-carboxamide;
3-[1-(3-biphenylylsuifonyl)-4-piperidinyl]-5-phenyi-1 H-indole-7-carboxamide;
3-(1-{[(4-flucrophenylimethyllsulfonyi}-4-piperidiny!}-5-phenyi-1 H-indole-7-carboxamide;
3-{1-{(5-chloro-2-naphthalenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-(1-{[4’-(methyloxy)-4-biphenylyl]sulfonyl}-4-piperidinyl)-5- phenyl -1H-indole-7-carboxamide;
5-(2-fluorophenyl)-1H-indole-7-carboxamide;
-(3-{{(2,2-dimethylpropyl)amino]carbonyl}phenyl)-1 H-indole-7-carboxamide;
-(3-{[(1-methylethyl)amino]carbonyl}phenyl)-1 H-indole-7-carboxamide;
-(4-{[(2,2-dimethylpropyl)amino]carbonyl}phenyl)-1 H-indole-7-carboxamide;
-(4-[(propylamino)carbonyllphenyl}-1H-indole-7-carboxamide;
-(4-{[(1-methylethyl)amino]carbonyl}phenyl)-1 H-indole-7-carboxamide;
-{4-[{diethylamino)carbonyljphenyl}-1H-indole-7-carboxamide;
-[1-(methylsulfonyl)-1,2,3,8-tetrahydro-4-pyridinyl]-5-phenyl-1 H-indole-7-carboxamide;
(8-oxocyclopentyl)-5-phenyl-1 H-indole-7-carboxamide; }
5-phenyl-3-{3-{(phenylmethyl)amino]cyclopentyl}-1 H-indole-7-carboxamide;
3-(3-aminocyclopentyl)-5-phenyi-1H-indole-7-carboxamide;
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3-{38-[(ethylsulfonyl)amino]cyclopentyi}-5-phenyl-1H-indole-7-carboxamide:
5-bromo-3-{1-(propylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
5-bromo-3-(3-pyridinyl)-1H-indole-7-carboxamide;
5-bromo-3-[1-(methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyl}- 1 H-indole-7-carboxamide;
3-[(4-hydroxyphenylymethyl]-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 thersof.
19. A compound as claimed in claim 1 selected from the group consisting of:

3-{1-[(4-chlorophenyl)sutfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(2)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[{4-fluorophenyl)sulfonyi]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide:
3-{1-[(4-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{phenylsulfonyi-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-(1-{[4-(methyloxy)phenyl]sulfonyl}-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-(1-{[4-(trifluoromethyi)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7-carboxamide;
3-{1-[(2,4-dichlorophenyl}suifonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(3,4-dich torophenyl)suifonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(4-fluorophenylisulfonyl]-4-piperidiny}}-5-(4-chlorophenyl)-1H-indole-7-carboxamide;
3-{1-[(4-chloro-2,5-dimethylphenyl)sulfonyl}-4-piperidinyl}-5-phenyi-1 H-indole-7-carboxamide;
3-(1-{[5-bromo-2-(methyloxy)phenyllsulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(5-fluoro-2-methylphenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(8-fluorophenyl)sulfonyl]-4-piperidiny!}-5-phenyl-1 H-indole-7-carboxamide;
§-phenyl-3-(1-{[2,4,6-tris(1-methylethyl)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7-carboxamide;
3-(1-{{4-(1,1-dimethylpropyl)phenylJsulfonyl}-4-piperidinyl)-5-phenyi-1 H-indole-7-carboxamide;
3-{1-[(2-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(2-iodophenyl)sulfonyl]-4-piperidinyi}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(4-pentyiphenyl)sulfonyl]-4-piperidinyl}-56-phenyl-1 H-indole-7-carboxamide;
5-phenyl-3-{1-[(4-propylphenyl)sulfonyl]-4-piperidinyl}-1H-indole-7-carboxamide;
3-{1-[(2,4-difluorophenyl)sulfonyi}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(2,5-dimethylphenylsulfonyl}-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(4-ethylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(3-methylphenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(4-{[2-(methyloxy)phenylJoxy}phenyl}sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-{1-{(4-{[4-(methyloxy)phenylloxy}phenyl)sulfonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3{1-({3-[{4-fluorophenyl}oxylphenyl}sulfonyl)-4-piperidinyl}-5-phenyl-1 H-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)oxylphenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(3-{[4-(methyloxy) phenylloxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
5-phenyl-3-(1-{[3-(phenyloxy)phenyl[sulfonyi}-4-piperidinyt)-1 H-indole-7-carboxamide;
3-[1-({3-[(4-chiorophenylyoxy]phenyl}sulfonyl)-4-piperidinyl}-5-pheny!-1 H-indole-7-carboxamide;
3-[1-({4-[(2-methylphenyl)oxylphenyllsulfonyl)-4-piperidinyl}-5-phenyi- 1 H-indole-7-carboxamide;
3-{1-[(4"-chloro-4-biphenylyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3-[1-({3-[(2-methyiphenyljoxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-[1-({3-[(2-chlorophenyl)oxylphenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(5-chloro-1-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-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-1H-indole-7-carboxamide;
3-(1-{[(4-fluorophenyl)methyilsulfonyi}-4-piperidinyl)-5-phenyl-1 H-indole-7-carboxamide;
3-(1-[{5-chloro-2-naphthalenyl)sulfonyl]-4-piperidiny!)-5-phenyi-1H-indole-7-carboxamide; and
3-(1-{[4'-(methyloxy)-4-biphenylyljsulfonyl}-4-piperidinyl)-5-phenyi-1H-indole-7-carboxamide;

or a salt thereof.
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20. A compound as claimed in claim 1 selected from the group consisting of:

5-phenyl-3-[1-(propylsulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyi]-5-[4-(hydroxymethyl)phenyl]-1H-indole-7-carboxamide;
3-[1-{ethanesulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(2-propanesulfonyl]-4-piperidinyl}-5-phenyl- 1 H-indole-7-carboxamide; »
5-phenyi-3-[1-(propanesuifonyl)-1,2,3,6-tetrahydro-4-pyridinyl]- 1 H-indole-7-carboxamide;
5-{4-chlorophenyl)-3-[1-(propanesulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide;
3-[1-(ethanesulfonyl)-4-piperidinyl]-5-{4-{(methyisulfonyl)amino]phenyl}- 1 H-indole-7-carboxamide;
3-{1-(ethanesulfonyl)-4-piperidinyi]-5-(3-methylphenyl)-1 H-indole-7-carboxamide;
-{1-(ethylsulfonyl}-4-piperidinyl]-5-{3-[(methyisuifonyl)amino]phenyl}-1 H-indole -7-carboxamide;
5-[4-(acetylamino)phenyl}-3-[1-(ethylsulfonyi)-4-piperidinyi}-1 H-indole-7-carboxamide;
5-{4-[(dimethylamino)sulfonyllphenyl}-3-[1-(ethylsulfonyl)-4-piperidinyl]- 1 H-indole-7-carboxamide;
5-[3-(acetylamino)phenyi}-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
3-[1-(ethylsuifonyl}-4-piperidinyt}-5-[3-(hydroxymethyi)phenyll-1 H-indole-7-carboxamide;
-(2 4-difluorophenyl)-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
-[1-(ethylsulfonyl}-4-piperidinyi}-5-[4-(methyloxy)phenyl]-1 H-indole-7-carboxamide;
-[1-(ethytsulfonyl)-4-piperidinyi-5-(4-fluoro-2-methylphenyl}-1 H-indole-7-carboxamide;
-11-{ethylsulfonyl)-4-piperidinyl]-5-(4-fluorophenyi)-1H-indole-7-carboxamide;
(4-biphenylyl)-3-1-(ethylsulfonyl)-4-piperidinyl]- 1 H-indole-7-carboxamide;
-[4-(1,1-dimethylethyphenyl]-3-[1-{ethyisulfonyl)-4-piperidinyl}-1 H-indole-7-carboxamide;
-[1-{ethylsulfonyl)-4-piperidinyf]-5-(4-methylpheny!)-1 H-indole-7-carboxamide;
-[3-(ethyloxy)phenyl]-3-[1-(ethyisulfonyl)-4-piperidinyl]- 1 H-indole-7-carboxamide;
3

5-
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(ethy!suIfony!)-4-piperidiny!}—5—(2-ﬂuorophenyl)-1 H-indole-7-carboxamide;
~{
-{
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1
3-[1-(ethylsulfonyl)-4-piperidiny]-5-[3-(trifluoromethylphenyi]-1 H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[4-(trifluoromethyl)phenyl]- 1 H-indole-7-carboxamide;
3-[1-{ethylsuifonyl)-4-piperidinyl]-5-(3-flucrophenyl)-1H-indole-7-carboxamide;

5-(3,5-dichlorophenyt)-3-[1-(ethylsuifonyl)-4-piperidinyll- 1 H-indole-7-carboxamide; and
5-(3,4-diflucrophenyl)-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;

or a salt thereof.
21, A compound as claimed in claim 1 selected from the group consisting of:

-{ethylsulfonyl)-4-piperidinyli]-5-(2

-{ethylsulfonyl)-4-piperidinyl]-5-(3

-(ethylsulfonyl)-4-piperidinyl]-5-(1 H-pyrazol-4-yl)-1 H-indole-7-carboxamide;
~(ethylsulfonyl)-4-piperidinyl]-5-(4-pyridinyl)-1H-indole-7-carboxamide;
-{ethylsulfony!)-4-piperidinyl}-5-(6-fluoro-3-pyridiny!)-1 H-indole-7-carboxamide;
~ (

~{ ~(

~(

3 -thienyl)-1H-indole-7-carboxamide;
3-{ -thienyl)-1H-indole-7-carboxamide;
3
3 -

[ sthylsuifonyl)-4-piperidiny!]-5-(4-methyl-3-pyridinyl)-1H-indole-7-carboxamide; and

1-
1-
1-
1-
-[1
-[1-
31+
3-[1-{ethylsulfonyl)-4-piperidiny}-5-[6-(methyloxy)-3-pyridiny(}-1 H-indole-7-carboxamide;

)
)-
ethylsulfonyl)-4-piperidiny!}-5-(6-methyl-3-pyridinyl)-1 H-indole-7-carboxamide;
)
)

or a salt thereof.

22. A compound as claimed in ciaim 1 which is 5-bromo-3-[1 -(ethanesulfonyl)-4-piperidinyl]—1 H-indole-7-carboxamide
or a salit thereof.

23. A compound as claimed in claim 1 selected from the group consisting of:

3-[1-{methylsulfonyi)-1,2,3,6-tetrahydro-4-pyridinyl}-5-phenyl-1 H-indole-7-carboxamide; and
5-bromo-3-[1-(methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyi}-1 H-indole-7-carboxamide;

or a salt thereof.

24. A pharmaceutical composition, comprising a compound as claimed in any one of claims 1 - 23, or a salt thereof and
one or more of pharmaceutically acceptable carriers, diluents and excipients.
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25,

26,

|27,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

A compound as claimed in any of claims 1 - 23, or a salt thereof for use in therapy.
Acompound according to claims 1 - 23 for use in the treatment of a disorder mediated by inappropriate kinase activity,
A compound according to claims 1-23 for use in the treatment of a disorder mediated by inappropriate IKK2 activity.

Use of a compound as claimed in any of claims 1 - 23, or a salt thereof in the preparation of a medicament for use
in the treatment of a disorder mediated by inappropriate kinase activity.

Use according to claim 28 wherein the inappropriate kinase activity is inappropriate IKK2 activity.

Use according to claim 29 wherein disorder mediated by inappropriate 1KK2 activity is inflammatory and tissue repair
disorders, particularly rheumatoid arthritis, inflammatory bowel disease, asthma and COPD (chronic obstructive
pulmonary disease); osteoarthritis, ostecperosis and fibrotic diseases; dermatosis, including psoriasis, atopic der-
matitis and uftraviolet radiation (UV)-induced skin damage; autoimmune diseases including systemic lupus eythema-
tosus, multiple sclerosis, psoriatic arthritis, ankylosing 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.

Use according to claim 30 wherein the IKK2 disorder is an inflammatory or tissue repair disorder.

Use according to claim 31 wherein the IKK2 disorder is rheumatoid arthritis, inflammatory bowel disease, asthma
or COPD.

Use according to claim 32 wherein the IKK2 disorder is asthma.

Use according to claim 32 wherein the IKK2 disorder is COPD.

Use according to claim 32 wherein the IKK2 disorder is rheumatoid arthritis.

Use according to claim 30 wherein the IKK2 disorder is selected from the group consisting of autcimmune diseases;
tissue or organ rejection, Alzheimer's disease, stroke atherosclerosis, restenosis, diabetes, glomerulonephritis,
osteodrthritis; osteoporosis, and Ataxia Telangiestasia.

Use according to claim 36 wherein said disease is an autoimmune disease.

Use according to claim 37 wherein the autoimmune disease is systemic lupus eythematosus, multiple sclerosis,
psoriatic arthritis, or ankylosing spondylitis, diabetes.

Use according to claim 30 wherein the disease is cancer and or cachexia.

Use according to claim 39 wherein the cancer is Hodgkins disease.
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