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INDOLE DERIVA'l'IVES AND USE THEREOF AS KINASE INHIBITORS IN PARTICULAR IKJQ: 

INmBI'i'ORS 

BACKGROUND QF THE lNl&NTION 

5 The present Invention relates to indole carooxamide derlvallves, compositions and 

medicaments containing the same, as well as processes fur the preparation and use of 

such compounds, compositions and medicaments. Such indole carboxamide derlvallves 

may be useful In the treatment of diseases associated with Inappropriate IKK2 (also 

known as IKK~) activity, in particular in the treatment and prevention of disease states 

10 mediaied by IKK2 mechanisms including inflammatory and tissue repair disorders, 

particularfy rheumatoid ar!hrltls, inflammatory bowel disease, asthma and COPD (chronic 

obstructive pulmonary disease); osteoar!hrtns, osteoporosis and fibrotic diseases; 

dermatesis, including psoriasis, atopic dermalltis and ulfmviolet rediation (UV)-induced 

skin damagll; autoimmune diseases including systemic lupus eythematosus, multiple 

15 sclerosis, psoriatic ar!hrltls, alkylosing spondylitis, tissue and organ rejec!lon, Alzheimer's 

disease, stroke, atherosclerosis, restonosis, diabetes, glomerulonephritis, cancer, 

including Hodgkins disease, cachexia, inflammailon associated ";th Infection and certain 

viral infections, including acquired immune deficiency syndrome (AIDS), adult respiratory 

distress syndrome, and Ataxia Telanglestasia. 

20 
Ap important large family of enzymes Is the protein kinase enzyme family. Currently, 

there are about 500 different known protein kineses. However, because three to four 

percent of the human genome is a code for the formation of protein kinasas, there may be 

many thousands of disUnct and separate klnases In the human body. Protein klnases 

C 25 serve w catalyze the phosphorylation of an amino acid side chain In various proteins by 

the !rensfer of the y-phosphale of the ATP-Mg" complex to said amino acid side chain. 

These enzymes r:onlm! the majority of the signaling processes inside cells, thereby 

governing cell function, growth, differentiation and destruction (apoptosls) through 

reverslbls phosphorytetlon of the hydroxyl groups of serine, threonine and tyrosine 

30 residues in proteins. Studies have shown that protein klnases are l<oy regulators of many 

cell func!lons, Including signal transduction, transcriptional regulation, cell motility, and cell 

division. Several oncogenes have also been shown to encode protein kinases, suggesting 

that klnases play a role In oncogenesis. These processes are highly regulated, often by 

complex lntenneshed pathways where each kinase will ilseH be regulated by one or more 

35 klnases. Consequently. aberrant or inapproprnna protein kinase ac!/vity can cantribule to 

the rise of disease stales associated with such aberrant kinase activity_ Due to their 
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physiological relevance, variety and ubiquitousness, protein l<lnases have become one of 

the most important and widely studied family of enzymes in biochemical and medical 

research. 

The protein kinase family of enzymes Is typically classified into two main subfamilies: 

Protein Tyrosine Kinases and Protein Serine/Threonine Kinases, based on the amino acid 

residue !hey phosphorylate. Tha saline/lhreonine klnases {PSTK), Includes cyclic AMP­

and cyclic GMP-dependent protein kinases, calcium and phospholipid dependent protein 

kinase, calcium~ and calmodulin--dependent protein kinases, casein kinases, cell division 

cycle protein kineses and others. These kineses are usually cytoplasmic or associated 

with the pertlculate fraclions of oolls, possibly by anchoring proteins. Aberrant protein 

serine/threonine kinase activity has been implicated or ls suspected in a number of 

pathologies such as rheumatoid arthritis, psoriasis, septic shock, bone loss, many 

cancers and other proliferative diseases. Aocordingly, serlnellhreonine klnases and the 

signal transduction pathways which they are part of are important targets for drug design. 

The tyrosine klnases phosphorylate lyroslne residues. Tyrosine kineses play an equally 

Important role In cell regulation. These kineses include several receptors for molecules 

such as giowth factors and hormones, Including epidermal growth factor receptor, insulin 

receplor, plarelet derived growth factor receptor and others. Sllldies have Indicated that 

many lyro$ine kinases are lransmernbrana proteins With theJr receptor domains located 

on the outside of the cell and theJr kinase domains on the Inside. Much worK is also under 

progress to ldentlly modulators of tyrosine klnases as wall. 

Nuclear factor KB (NF-KB) belongs to a family of closely related dlmeric transcription 
/--, 
C) factor complexes composed of vartous combinations of the Rai/NF-xB family of 

polypeptides. The family oonsists of fwe individual gene produclls in mammals, ReiA 

{p65), NF-KB1 (p5Q/ p105);. NF-KB2 (p49/ p100), o-Ral, and ReiB, all of which can form 

hetero- or homodimetS. These proteins share a highly homologous 300 amino acid 'Rei 

homology domain' which contains the DNA binding and dlmerization domains. At the 

extreme C-tenninus of the Rel homology domain is a nuclear translocation sequence 

important in the transport of NF-KB from the cytoplasm to the nucleus. In addHion, p65 

and cRel possess polent transacllvation domains at !heir C-terminal ends. 

The ac!Mty of NF-KB is regulated by its interaction With a member of the inhibitor IKB 

family of proteins. This intaraclion effectively blocks the nuclear localization sequence on 
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lhe NF-<B protellls, thus preventing migration of the dlmer to the nucleus. A wide variety 

of stimuli activate NF..:B through what are ~kely to be multiple signal transduction 

pathways. InclUded are bacterial products (LPS), some viruses (HIV-1, ·HTLV-1), 

inl!ammatory cytoldnes (TNFa, IL-1), environmental and oxidative stre.s and DNA 

damaging agents. Apparentiy common to all stimuli however, Is the phosphorylation and 

subsequent degradation of IKB. 1<5 is phosphorylatad on two N-teiTllinal setines by the 

recentiy identified IKB l<inases (IKK-a and IKK-~). IKK-~ is also known as IKK2. Site­

directed mutagenesis studies Indicate that lh<;se phosphorylalions are critical fur the 

subsequent activation of NF-KB In that once phosphorylated the protein is flagged for 

degradation via the ubiquitin-proleasome pa!hway. Free irom hcB, the active NF-KB 

compleXes are ablalo translocale to the nucleus whore they bind in a selective manner to 

preferred gene-specific enhancer sequences. Included in the genes regulated by NF-KB 

are a number of cytok!nes and chemoklnes, cell adhesion molecules, acute phase 

proteins, immunoreguaftory proteins, eicosanoid metabolizing enzymes and anti-apoptotic 

genes. 

It is well-known that NMB plays a key role in the regulated expression of a large number 

of pro-inflammalory mediators Including cytoklnes such as TNF, IL-1~. /L-6 and ll-8, cell 

adhesion molectdes, such as ICAM and VCAM, and inducible nitric oxide synthase 

{iNOS). Such mediators ere known to play a role In the recruitment of leukocytes at snes 
of Inflammation and In the case of iNOS, may lead to organ destruction In some 

inflammatory and autoimmune diseases. 

The Importance of NF-KB in inflammatory disorders Is further strengthened by studies of 

airway inflammation 1!1ctuding asthme, in which NF-KB has been shown to be activated. 

This activation may unde~ie the Increased cytokine production and leukocyte lntlttration 

characteristic of these disorders. tn addition, inhaled steroids are known to reduce airway 

hyperresponsiveness and suppress the inflammatory response tn asthmatic airways. In 

light of tha recent findings with regard to glucocorticoid inhibition of NF-KB, one may 

speculate that these effects are mediatad through an inhibition of NF-KB. 

Further E!'Adence fur a role of NF-Jdl in inflammatory disorders comes from studies of 

rhallmatoid synovium. Although NF-KB is normally present as an inactive cytoplasmic 

complex, recenl immunohistochemical studies have Indicated that NF-<8 Is present in 1he 

nuclei, and hence active, in the cells comprising rheumatoid synovium. Furthermore, NF-
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tcB has been shown to be activated in human synovial cells in response to stimulation with 

TNF-<~ or IL-1 P" SUch a distribution may be the underlying mechanism for the increased 

cytol<ine and eicosanoid production characteristic of this tissue" See Roshak, A K., et at, 

J" Bioi. Chern", 271, 31496-31501 (1996). Expression of IKK-f! has been shown in 

synoviocytas of meumalold arthrttls patients and gene transfer studies have 

demonstmled the central role of IKK·!lln stimulated Inflammatory mediator product•on In 

these cslls" See Aupperele et at J. Immunology 1999. 163:427-433 and Aupperle et 81. J. 

Immunology 2001;166:2705-11. More recently, the intra-articular administration of a wild 

type IKK{I adenovlral construct was shown to cause paw swetnng while Intra-articular 

administration of dominant-negative IKK!llnhibl!ed adjuvant-induced arthritis in rat See 

Tal< et 81. Arthritis and Rheumatism 2001,44:1997-1907. 

The NF-~B/Rel and iKB p-Ins are also likely to play a key role In neoplastic 

transformation and metastasis. Family members are assoctaled wl!h oelllransfonmation in 

vitro and in vivo as a result of over expression, gene amplification, gene rearrangements 

or translocations. In addition, rearrangement andlor amplfficatlon of the genes encoding 

these proteins are seen in 2(}.25% of certain human lymphoid tumors. Further, NF~xB is 

activated by oncogenic ras, the most common defect In human tumors and blockade of 

NF-l<B activation Inhibits ras mediated ceU lransfonnation. In addition, a role lor NF-KB in 

the regulatiOn of apoplosls has been reporlad strengthening the role of this transcription 

factor In tt1e regulation of tumor cell prollfaralion. TNF, Ionizing radiation and DNA 

damaging agenls have all been shown to activate NF-xB which In rurn leads to the 

upregulated •"!""ssion of sevaral anti-apoptotic ~ins. Conversely, inhibition of NF·KB 

has been shown to enhance apoptotic-killing by these agents in several tumor cell types. 

As this likely represents a major mechanism of tumor cell resistance to cllemotherapy, 

Inhibitors of NF-rll activation may be useful cllemotherapeutic agents as either single 

agents or edjunct lherapy. Recent reports have implicated NF-l<B as an inhibitor of 

sketet:at cell dlfterentiation as wail as a regulator of cytokine-induced muscle wasting 

(Guttridge et al. Science; 2000; 299: 2363-2365.) further supporting the potential of NFKB 

inhibitors as novel cancer therapies. 

Several NF"'II:B lnhlbftors are described In C. Wahl, eta/. J. Clin. Invest. 101(5), 1163-

1174 (1998), R. W. Sullivan, et at J" Med. Chern. 41, 413-419 (1998), J. W. Pierce, eta/. 

J. Bioi" Chem. 272, 21066·21103 (1997)" 
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The marine natural product hymenlaldisine Is known to Inhibit NF·KB. Roshak, A., at a/., 

JPET, 283, 955-961 (1997). Breton, J. J and Chaboi·Fletcher, M. C., JPET. 282, 459-466 

{1997). 

Addi!lonally, patent applications have been filed on aminothiophene inhibitors of the IKK2, 

see Gallahan, at al., WO 2002030353; Baxter, et al., WO 2001058890, Faull, et al., WO 

2003010158; Grlffllhs, et al., W02003010163; Fancelli, ffl a/., WO 200198290; imidazole 

Inhibitors of IKK2, see Callahan, et al., WO 200230423; anlllnophanylpjllimidine Inhibitors 

of !KK2, see Kois, at al., WO 2002046171; Jil-carbollne lnhbllors of !KK2, see Rilze!er, et 
al, WO 2001068648, Rllzeler, et al, EP 1134221; Nielsch, et al. DE 19807993; Rilzeler, et 
al., EP 1209158; indole inhbitors of IKK2, see Rltzeler, et al., WO 2001030774; 

benzimidazole lnl1lbltofs of the JKK2, see Rltzeler, et al., DE 19928424; Rltzeler eta/, WO 

2001000810; amlnopyrtdine Inhibitors of IKK2, see lowlnger, at a/, WO 2002024679; 

Murata, et a/, WO 2002024693; Murata, et a/., WO 2002044153; pyrazolaqulnazollne 

inhibitors of JKK2, see Beaulieu, et al., WO 2002028880; Burke et a/, WO 2002080386, 

Burke, et a/. US 20030022898; quinoline Inhibitors of IKK2, Browner, e! al., 

W02002041843, Browner, eta/., US 20020161004 and pyridylcyanoguanidine Inhibitors 

of IKK2, see Bjorkllng, et al., WO 2002094813, Blnderup et a/, WO 2002094322 and 

Madsen, eta/., WO 200294265.The natural products staurosporine, quercetin, K252a and 

K252b have been shown to be IKK2 inhibitors, see Peel, G. W. and Ll, J. J. Bioi. Chern., 

274, 32655-32661 (1999) and Wisniewski, 0., eta/., Analytical Biooham. 274, 220-228 

(1999). Synthetic Jnhlbllors of IKK2 have also been described, see Burke, eta/. J. Blot. 

Chem., 278, 145()..1456 (2903) and Murata, eta/., B/oorg. Med. Cham. Lett., 13, 913-198 

(2003) have described IKK21nhibitors. 

The present inventors have identified novel fndale carboxamide compounds, \vhtch are 

inhibitors of kinase activity, in particular IKK2 activily. Such Indole carboxamide 

derivatives are !herefum of po!ential benefit In tha treatment of disorders associatad with 

lnappraprtate kinase, S!Jitably Inappropriate IKK2 actlvily, In particular in tha treatment 

and prevention of disease states mediated by JKK2 mechanisms including inflammatory 

and tissue repair disorders, partK:ularty rheumatoid arthritis, lnftammatory bowel dlsease, 

asthma and COPD (chronic obstructive pulmonary disease); osteoarthritis, osteoporosis 

and ffbrotlc diseases; dermatosis, including psoriasis, atopic dermatitis and ullravfolet 

radiation (U\1)-induced skin damage; autoimmune diseases including systemic lupus 

eythematosus, mullfple sctsrosls, psoriallc arthritis, alkylosing spondylitis, tissue and 

organ rejaction, Alzheimer's disease, stroke, atharosclerosis, mstonosis, diabetes, 
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glomerulonephlitls, cancer, including Hodgkins disease, cachexia, inflammation 

associated with infection and certain viral infections, including acquired immune deficiency 

syndrome (AIDS), aduH respiratory distress syndrome, and Ataxia T elangiestasla. 

IE!R!Ef SUMMARY Qf THE INliENTIQt! 

In one aspect of the present Invention, there is provided a compound of Formula (1): 

0 NH2 

R' 
i 
~ 
N 
H 

wherein R' represents H, halogen, ora group -YZ; 

(I) 

Y represents a bond p.e. is absent), C. , alkylene or c,. alkooylene; 

Z represents an aryl or heteroaryl group each comprising 5-14 ring members, said 

aryl or heleroaryl being optionally substituted by one or more. subsfituents 

lndependenUy selected from halogen, OH, C,~ alkyl, C« haloalkyl, CM alkoxy, C,. 

, hatoalkoxy, CN, c,.., hydroxyalkyl, phenyl, O-(CH,)1..,-phenyl, NHSO,R", 

NHCOR', CONR'R', SO:,NR'R'' 

R', R' and R' independently represent H or C1.e alkyl; 

R2 represents H, halogen or a group -Y'Z'; 

Y' 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 

heterocycly~ C,.7 cycloalkyl, C6.7 cycloalkenyl, each of which may be optionally 

substituted by one or more substituents independently selected from S02R', 

F\ 
CQ-v-CH, 

NHSQ,R", COR7
, NR7R', S02NR7R6

, CM alkyl, C,~ 

haloalkyl, c,.., alkoxy, c, .. haloalkoxy, halogen, CONR7R', NHCOR7
, or phenyl 

(directly attached or atlached by a c, .. alkylene, CONH, c,.., alkenylene spacer and 
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optionally substituted by one or more subslituent selected from 

!\ 
-N\__/N-CH3 

, c,_, alkyl, c,_. all<oxy, C1~ haloalkyl, c,_. haloalkoxy, OH, 

halogen); 

R' represents H, c,_, alkyl, -(CH,), phenyl or --(CH,), naplhyl (where n is 0 or 1 and 

aacl1 of which phanyl or naphthyl may be optionally subslltuted by one or more 

subslitulenls Independently selected from c,_, alkyl, C,_, alkoxy, halogen, NR7R', 

eM haloalky!, c,_. haloalkoxy), CN or -(O)p phenyl (Where p is o or 1 and !he 

phenyl is optionally substituted by one or more substitutenls lndependenlly 

selected from halogen, c,_, alkyl or c,_, alkoxy)): 

R7 and R' Independently rapresents c,_. alkyl, H, c,_. alkylene NR9R10
; 

R' and R 10 Independently represents c,_. alkyl, H; 

wllh !lle proviso R1 and R2 do not boil> represent H; 

or a salt, solvate, or ph)ISiologically functional derivative thereat 

In a second aspect of the present Invention, there is provided a compound of formula (1), 

or a san, solvate. or a physiologically functional derivaUve thareof for use in therapy, In 

particufar in the treatment of a disorder associated with inappropriate kinase~ in particular 

inappropriate IKK2 aciMiy_ 

In a lhird aspect of !he present Invention, there is provided a pharmaceulical compositioo 

ccmprising a therapeutically effective amount of a compound of formula (I) or a salt, 

solvate, or a ph)ISiologlcally functional derivative thereof and one or more of 

pharmaceutically acceptable carriers. diluents and excipients_ 

In a f<ll.llih aspect of lh<> present Invention, there Is provided a meihod of treating a 

disorder in a mammal, said disorder being mediated by inappropriste IKK2 activity, 

comprising administering to sald mammal a compound of formula (I) or a saft, solvam or a 

ph)ISiologlcally functional derivative thereof. 



In a fifth aspect of the !JI"lS"!1! invenllon, !here is provided the use of a compound of 

formula (l), or a salt, solvate, or a physiologically functional derivative thereof In the 

preparation of a niedicament for use in the treatment of a disorder mediated by 

Inappropriate IKK2 activity. 

In a sixth aspect there is provided a method of treating Inflammatory and !issue repair 

disorders. perllcular/y meumataid arthritis, Inflammatory rn-1 disease. aslhma and 

COPD (chronic obstructive pulmonary disease); osteoarthritis, osteoporosis and fibrotic 

diseases; defmatosis, Including psoriasis, atopic dermatitis and unravlolet radiation (UV)­

Induced skin damage; autoimrmlre diseases Including systemic .lupus eylhematosus, 

IDUnlple sclerosis, psoriatic arthritis, alkyloslng spondylitis, tissue and organ rejection, 

Alzheimer's disease, stroke, atherosclerosis, restonosis, diabetes, g!omerufonephritis, 

cancer, Including Hodgkins disease, cachexia. Inflammation associallld with infection and 

certain viral lnfactions, including acquired Immune deficiency syndrome (AIDS), adutt 

respiratory distress syndrome, and Alalda Telangisalllsia, oomprlsing administering a 

compound of formula (1), or a san, solvate or phannaceutically functional derivative 

thereof. 

In a seventh aspect there is provided the use of a compound of fonnula (I) or a salt, 

solvate or physiologically functional derivative thereof in the manufacture of a medicament 

for the treatment of Inflammatory and tissue repair disorders, partiGUiarty rheumatoid 

arthrilis, inflammalory bowel disease, asthma and COPD (chronic obstmclive pulmonary 

disease); osteoarthritis. osteoporosis and fibrotic diseases; dermalllsis, including 

psoriasis, a!apic defmatilis and unraviolet radiation (UV}induoed skin demage; 

autoimmtJne diseases including systemic lupus eythematosus, multiple sclerosis, psoriatic 

arthritis, alkytoslng spondylitis, tissue and organ rejection, Alzheimer's disease, stroke, 

atherosclerosis, rastonosls. diabetes, glomerulonephritis, cancer. including Hodgkins 

disease, cachexia, inflammation associated with infection and certain viral infections, 

Including acquired immune deficiency syndrome (AIDS). adutt respiratory distress 

syndrome, and Ataxia T elangisalllsia.' 

DETAILED DESCRIPTION OF TilE INVENTION 

As used herein, the tenn "etreclive amount" means that amount of a drug or 

pharmaceutical agent that will elicit the biological or medical response of a tissue, system, 

animal or human that is befng sought, for instance, by a researcher or clinician. 
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Furthermore, the term "therapeutically effective amount* means any amount whlch, as 

compared to a corresponding sub)ect who has not received such amount, results in 

improved treatment, 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 term also 

Includes within Its scope amounts effective to enhance normal physiological funcllon. 

As used heraln "a compound of the invenlioo" or "a compound of formula (I) means a 

COmPOUnd of formula (I) or a phermaceutically acceptable salt, solvate or physiologically 

funcllona! derivative lhereof. 

As used herein the term "alkyl" refers to a slraighl· or branched-<:haln hydrocerboo radical 

having the specified number ot carbon atoms, so for example. as used herein, the terms 

"C,.C,alkyl" and 'C1.C,alkyl" refer to an alkyl group, as defined above, containing at least 

1, and at most 3 or 6 carbon atoms respectively. Examples of such branched or straight· 

chained ail<yl groups useful In !he present Invention Include, but are not lim~ed to, m<>thyl, 

elhyl, n-propyl, isopropyl, lsobu!yl, n-butyl, t-bu!yl, n-pen!yl, lsopen!yl, and n-llexyl. 

As used herein, !he !emn "alkylene" refers to a slraight or branched chain divalent 

hydrocarbon radical having the specified number of camon atom, so for example, as used 

herein, the terms "C1.C. alkylsoe" and ·c,.c. alkylene" refer to an alky!ene group, as 

defined above, which contains at least 1, and at most 3 or 6, carbon atoms respeclively. 

Examples of "C,~Cs alkylene" and "CM~Ca alkylene~ groups useful in the present invention 

include, but are not limited to, methylene, ethylene, n-propylene, n-butyiene, isopentylsoo, 

and !he like. 

As used herein, the term "ail<enyl' (and "alkenylene") refers 1o straight or branched 

hYdrocarbon chains containing !he specified number of carbon aloms and at least one 

and up to 3 camon-carbon double bonds. Examples include ethanyi (and ethanytene) 

and propenyl (and propenytene). 

As used herein, the temn "halogen" refers to fluorine (F), chlorine (CI), bromine (Br), or 

lodllle (I) and !he temn "halo" refers to the halogen re<llcais: ftuoro (·F), chloro (..cl), 

bromo(-Br), and iodo(-1). 

As used herein, !he term 'C,.C. haloalkyi" refers to a strnight or branched elwin ail<yl 

group as defined above containing at least 1, and at most 6 carbon atoms respectively 
.g. 
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substituted with at least one halo group, halo bsing as defined herein. Examples of such 

branched or straight chained heloalkyl groups useful in the present invention include, but 

are not limited lo, methyl, ethyl, propyl, isopropyl, isobutyl and n-butyl substituted 

independently with one or more halos, e.g., fluoro, chloro, bromo and lodo. 

As used herein, !he 1em1 'cycloalkyf refers to a non-aromatic cyclic hydrocarbon ring 

containing the specified numbsr of carbon atoms so, for eo<ample, !he term "(4C7 

cycloalkyl~ refers to a non-aromatic cyclic hydrocarbon ring havlng from five to seven 

carbon atoms. Exemplary "C,C, cycloalkyl' groups useful in the present invention 

include, but are not limited to, cyclopentyl, cyolohexyl and cycloheptyl. 

As used herein, !he term 'cycloalkenyf refers lo a non-aromatic monocyclic carbaxycyclic 

ring having the specified number of carbon atoms and up to 3 carbon-carbon double 

bonds. 'Cycioalkenyl' inoludes by way of example cyclopentenyl and cyclohexenyl. 

As used herein. the term "heterocyclic" or !he term 'heterocyclyl' refOIS to a non-aromatic 

heterocyclic ring containing !he spsclfled number ring atoms being sa!Ureted or hi.vJng 
one or more degrees of unsaturation. containing one or more heteroatom substitutions 

seleclled frorn 0 and/or N. Such a ring may be opUonally fused to one or more other 

'heterocyclic" ring{s) or cycloalkyl ring(s). Examples of "heterocyclic' moieties include, 

but are not limned to, tetrahydrofuran, pyran, 1,4-dioxane, 1 ,3-dioxane, piperidine, 

piperazine, 2,4-plperazlnedione, pyrrolidlne, imldazolidine, pyrazolldine, morphoNne, 

ltllomorpholine, tetrahydmthiopyran, tetrahydrothiophane, and !he like. 

!'-\ 
\.j As used herein the term "eryr raters to monocyctic carbocyclic groups and lu$ed blcydlc 

carbocyclic groups having the spscifled number of carbon atoms and having a! least one 

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

As used herein, the term 'heteroaryr refers lo an aromatic monocyclic ring, or to a fused 

bicyclic or tricyclic ring syetem wherein at least one ring Is arornalic, having !he specified 

number of ring atoms and containing at least one heteratom selected frorn N, 0, anrllor S. 

Examples of "heteroaryf groups used herein include furanyl, thiophenyl, pyrrolyl, 

imldazolyl, pyrazolyl, tliazolyl, letrezolyl, lhlazolyi, oxazolyl, isoxazolyl, oxadiazolyl, oxo­

pyridyl, !hiadiazolyl, isolhiazolyl, pyridyl, pyridazyl, pyrazinyl, pyrlmidyl, quinollnyl, 

isoquinolinyl, benzofuranyl, benzothiophenyl, indolyl, lnda:zolyl. 
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As used herein, the term "alkoxy" refers to the group R.O-, where R. Is alkyl as defined 

above and the terms "C1_c, alkol<)!" and "C,_c, alkoxy' refer to an alkoxy group as defined 

herein wherein the alkyl moiety oontains at least 1, and at most 3 or 6, carbon alums. 

Exemplary "C1_C,alko><y" and "C,_C,alko:xy" groups useful in the present Invention Include, 

but am not limited to, methoJ<)', elhoxy, n-propoxy, lsopropoxy, n-butoxy, and t-butoxy. 

As used herein the term "hydroxyalkyl refers to the group -R,OH, where R,. Is an alkylsne 

group as defllled above. 

As used herein, the term "haloall<oxy" refers to the group R,O-, where R, is haloalkyl as 

defmed above and the term "C,.C, haloalkoxy'' refers to a haloalkoxy group as defined 

harein wherein tha haloalkyl moiely oontains at least 1, and at most 6, carbon atoms. 

Exemplary C,.C6 haloalkoxy groups useful in the present invention Include, but Is not 

limited lo, trnluorometlloxy. 

In one embodiment R' Is -vz. 

In one embodiment Y Is a bond (I.e. Is absent) or -CH ; CH-. In a perlictdar aspect, Y Is 

a bond. 

In one embodlmant, Z is phenyl ( whicl1 may be unsubsti!uted or substituted once or twice 

with substituerrts Independently selected from c,~ alkoxy, CN, OH, phenyl, ...OCH, phenyl 

NHSQ,R', NHCOR", CONR"R5
, so,NR'R", halogen, c,., hydroxyalkyl, c,~ alkyl) or a . Mo 

heteroaryl group selecled from benzo!uranyl, quinotlnyl, "" I ~ , pyrimidlnyl, 

!hiophenyl, benzo!hlophenyl, lsoxazolyl. pyridinyl (each of which may ba optionally 

subsfftuled by one or two groups Independently selected from c,~ alkyl, C1.s alkoxy, 

halogen. 

In a further embodiment, Z Is phenyl (which Is unsubstituted or subsff!uted once by a 

subsli!Uent selected from phenyl, OCH, phenyl, NHSO,CH,, NHCOCH,, CONH2, 

CON(CH,J,, Cl, F, OCH,. CN, OH, CH,OH, CH,, C(CH,)s) or a heterocyclic group 
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/0) 
select1ld from benzofuranyl, quinollnyl, 0 , pyrimldinyl, thiophenyl, 

benwthiopllerlyl, lsoxazolyl, pyridinyl (each of which is subslltuted or is substituted once 

by a group selected from -OCH, CH, F). 

In a further embodiment, Z is phenyl (which is unsubstituted or substttuted orn:e by a 

substttuent selected from phenyl, OCH, phenyl, NHSO,CH,, NHCOCH,, CONH, 

CON(CHak, Cl, F, OCH~ CN, OH, CH,OH, CH,, C(CH,j,). 

In a further embodiment Z Is phanyl. 

ln one embodiment. R2 is H or Y1Z1
', 

In one embodiment, R'ls Y'z'. 

In one ernbocllment Y' is a frond, (I.e. is abeent), or c,~ all<ylene. 

In one embodiment Y1 Is a frond. 

In one embodiment Z1 is H, halogen, phenyl (unsubstituted or substituted by ooe 

subsliluent selected from NHSO,R', CONR7R", CF,, c,_, alkoxy, SO,R", NHCOR7, 

SO,NR7R", NR7R') or a 6 membered heterocyclic group which contains one nitrogen 

atom (which is unsubstiluled or substituted one time by a group selected from C1., alkyl, 

C: -eH, pllenyl, so,R', cONR'R"J. 

In one embod'lfl1ell! Z1 Is a 6 membered helorocycl)ll optionally substttufed by one or more 

substiluenls as described above. Preferably z' Is a 6 membered heterocyclyt substituted 

by -S02R' wherein R6 Is as defined above. Most preferably the 6 membered heteracyclyl 

is 4-piperidyl. 

In a further aspacl of the present invention, there Is provided a compound of Formula 

(Ia): 

-12-
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(Ia) 

wherein R' represents H, halogen, or a group-VZ; 

Y represents a bond (i.e. is absent), c,.., alkylene or c,.. alkenylena; 

Z represents an aryl or heteroaryl group each comprlslng 5-14 rlng members, saki 

aryl or heteraaryl being optionally substituted by one or more substituents 

lndependenlly selected from halogen, OH, c,.., alkyl, c, .. haloalkyl, CH alkoxy, C,. 

6 ha!oalkoxy, CN, c,.., hydroxyalkyl, phanyl, o.c, .. alky~phenyl, NHS02R3
, 

NHCOR', CONR4R6
, SO,wR"R<> 

R', R4 and R' independenlly represent H or c,., alkyl; 

R' represents H. halogen or a group -Y'Z'; 

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

z' represents a 6 membered aryl, 5 or 6 membsred heteroaryi, 5 - 7 membered 

heterocyclyl, c~, cycloalkyl, c;.., cycloalkenyl, each of which may be optionally 

substituled by one or more substituents independently seleclod from SO,R', 

NHSO,R', coc, .. alkyl, c,.. alkyl, c, .. haloalkyl, c,.. alkoxy, c,.. haloalkoxy, 

halogen. CONR'R', NHCOR7
' or phenyl (directly attached or attached by a C1 • 

.,aikylene, CONH, c,. alkenylene spacer and optiarta"J substituted by one or more 

/\ -\_l-CH, 
substituent selected from Ct-~ alkyl, CH, a!koxy, C1-{> 

haloalkyl, C,.. haloalkoxy, OH, halogen); 

R' represents H c, .. alkyl, phenyl (optionally substituted by Cq; alkyl, halogen, c,., 
heloalkyl, c,.., haloalkoxy, c, .. alkoxy); 

'13-
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R7 and R' independently represents c,_, all<y!, H, CH alk)'lene NR'R10
; 

R' and R10 independently represents C1~ alkyl, H; 

with the proviso R' and R' do not both represent H; 

or a salt, solvate, or physiologically functional derivative thereof. 

While emllodlments for each variable hava generally been listed above separately for 

each variable, compounds of this Invention Includes those In each vatiable in formula (I) 

may be indepandantiy selected from each described embodiment for each vatiab!e. 

Therefore, lhls Invention Is Intended to Include all combinations of embodiments for each 

variable. Examples are described below. 

Thus, in one embodiment,. R1 is YZ and R2 is H or Br, wherein yz indudes an 

combinations of embodiments described above for Y and Z. 

In a further embodiment, R' is phenyl or Br and R2 Is Y'z' wherein Y'z' includes all 

combinations of embodiments described above furY' and Z1
• 

In a further embodiment R' Is YZ and R' Is Y't: wherein YZ and Y1Z1 Include all 

combinations of embodiments described above for YZ and Y'Z'. 

Specific examples of compounds of lhe present lnvantion Include the following: 

5-phanyl-1 H-indole-7-carlooxamlde; 

5-(4-blphenylyl)-1l+lndole-7-carboxamide; 

5-{4-[(phenylmethyl)oxy]phenyl)-1 H-lndole-7 -carlooxamide; 

5-(4-{(methylsuWonyl)amlnoJphenyl}-1 H-lndole-7-carboxamlde; 

5-(4-(acelylamino)phenylj-1 H-lndole-7-carlooxami<Je; 

5-(3-( aminocarbonyl)phenyl]-1 H-indole-7 -carboxamlde; 

5--( 4-chlorophanyl)-1 H-indole-7 -carboxamide; 

5-(3-(acelylamlno)phenyl]-1 H-indole-7-carlooxamide; 

5--f:J..(aminosulfonyl)phenyij-1 H-indole-7 -carboxamide; 

5-(3-f( dlmathylamino )carbonyl]phenyl}-1 H-lndole-7-carboxami<le; 

5-(3-fluorophenyl)-1 H-indole-7 -carboxamlde; 
-14-
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5-[3-(methyloxy )phenyl]-1 H-indole-7 -carboxamide; 

5-(3-cyanophenyl)-1 H-lndole-7 -caJboxamide; 

5-{3-hydroxyphenyi)-1H-indole-7-caJboxamide; 

5-(3-<Juinolinyt)-1 H-lndole-7 -carboxamide; 

5-( 1-benzofllran-4-)11)-1 H-lndole-7 -carboxamide; 

5-( 1,3-benzodioxol-5-)11)-1 H-indole-7 -carbaxarnide; 

5-({E)-2-phenylelhenyl)-1 H-indole-7 -carboxamide; 

5-(5-pyrimidinyi)-1H~ndole-7-carboxamide; 

5-(3-blphenylyl)-1 H~le-7-carboxamide; 

5-( 1-benzofuran-2.oyl)-1 H-indole-7 -carlloxamide; 

5-( 1-benzothien-2-yij-1 H-indole-7-caJboxarnide; 

5-[3-(hydroxymelhyl)phenyl]-1 H-indole-7 -carooxamlde; 

5-(2-naphthalenyl)-1 H-lndole-7 -carboxamide; 

5-(4-fluorophenyl)-1 1-1-indole-7 -carboxarnkle; 

5-(6-(methyloxy)-3-pyridlnyiJ-1 H-indole-7 -caJboxamlde; 

5-(4-{hydroxyrnelhyl)phen)IIJ-1 1-1-indole-7 -caJboxamide; 

5-(3-chlorophenyl)-1 H-indole-7-carooxamide; 

5-(2-melhylphenyi)-1H-indole-7-caJboxamlda; 

5-(3-[(phenylmethyl)oxy]phenyl)-1 H-indole-7-carboxamlde; 

5-(2-chlorophenyl)-1 H~ndole-7 -caJboxamide; 

. 5-(3,5-dimethyl-4-isoxazolyi)-1H~ndola-7-carooxamide; 

5-(2-[(phenylmethyl)oxy]phenyi)-1H-Indole-7 -carboxamlde; 

5-(5-qulnolinyl)-1 H-lndole-7 -caJboxamlde; 

5-(1-naphthalenyi)-1H~ole-7 -caJboxamide; 

C 3-bramo-5-ptren)II-1H-indole-7-caJboxamlda; 

3-lod.r5-phen)ii-1H~ndole-7-caJboxamide; 

3,5-dlpheny~ 1H-indole-7 -carlloxamide; 

3-{4-{(methylsuffonyl)aminojphenyl)-5-pheny~ 1 H-lndole-7 -caJboxamide; 

5-phenyl-3-(3-pyridlnyl)-1 H-indole-7 -caJboxamlde; 

3-( 4-([(2-amlnoeth)ll)amino]carbonyl}phenyl)-5-phenyl-1 H-indole-7 -carboxarnkle; 

3-[4-({[4-(methyloxy)-3-( 4-methyl-1-plperazlnyl)phenyl]amino}caJbonyl)phenyl]-5-phenyi-

1H-indole-7 -caJboxamlda formate; 

~3-(lrifluoromethyl)phenyiJ-1 H~ndole-7 -carboxamide; 

5-bromo--3-lodo-1H-indole-7 -caJboxamide; 

3-(1-ethyl-3-piperldlnyt)-5-phen~1H~ndole-7-carboxamide; 

5-phenyl-3-{3-pipe!idinyl)-1 1-1-lndole-7 -caJboxamlde; 

·15-
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5-phenyl-3-[1-(phenylmethyl)-3-piperldlny~-1 H-lndole-7-carboxamlde; 

3-{ 1-cyclohexen-1-yl)-5-phenyl-1 H-indole-7 -carboxamlde; 

3-cyclohexyl-5-phenyl-1H-indole-7 -carboxamlde; 

PCT/GB2005!000085 

3-{1·[3·( me!hyloxy)phenyl]ethenyl}5-pllenyl-1 H~ndole-7 -<:arboxamide; 

5-phen~[1·(phenylme1hyl)-1,2,3,6-tetrahydro-4-pyridiny~-1 ~ndole-7 -carbox-amide; 

5-phenyl-3-(4-plperldinyl)-1 ~ndole-7-carboxamide; 

3-{1-{(4-chlorophenyl)fonyl]-4-piperidinyl)-5-phenyl-1 H·indole-7 -carboxamide; 

5-phenyl-3-{ 1-(propylsulfooyl}4jliperidlnyl]-1 ~ndoie-7 -carboxamlde; 

3-(1-ace!yl-4-plperidinyl)-5-phenyl-1~ole-7 -carboxamide; 

3-[ 1-(N,I'!-dimelhyi-Jl-a!anyl)-4-piperidinyl)-5-phenyl-1 H-lndole-7 -carboxamlde; 

3-(1-etl!yl-4-piperldlnyl)-5-phenyl-1 H-indole-7 -carboxamide fonnate; 

3-(1-methy!pyrrolldin-2-yl)-5-phenyl-1 H-lndole-7 -carboxamlde; 

3-[1-(ethylsulfonyl)pyrrolfdin-3-yij-5-phenyi-1H-Indole-7-carboxamide; 

3-[4-(melhylsulfonyl)phenyl]-5-phenyl-1 H~ndole-7-carboxamide; 

3{3-{acetylamino )phenyl)-5-phenyl-1 H-lndole-7 -carboxamide; 

3-[4-(ethylsulfonyl)phenyl]-5-phenyl-1~ndole-7 -carboxamide; 

3-{3-(melhylsulfonyl)phenyl]-5-phenyl-1 H-lndole-7 -car!Joxamlde; 

3-{hexahydro-1H-azepln-4-yl)-5-phenyl-1 H-lndole-7-carboxamlde; 

3-[ 1-{e!hylsulfonyl)hexahydro-1 H-ezepln-4-\11}5-pihenyl-1 H-indole-7 -carbox-amide; 

5-phenyl-3-[2-{4-pyridinyl)alhyl]-1 H-lndole-7-carboxamlde; 

3-{[1-{ elhylsulfonyl)-4-plperidlnylldene]melhylj-5-phenyl-1 ~ndole-7 -carboxamlde; 

3-[1-( elhy!sulfonyl)-4-plperidlnyl]-5-[4-(hydroxymethyl)phenyl)-1 ~ndole-7-carboxamlde; 

5-phenyl-3-(3-plperidlnylme1hyl)·1~ndole-7 -carbcxamlde; 

5-phenyl-3-[2-{4-plperfdinyl)alhyQ-1 H-lndole-7-carboxamlde; 
/~,, 

( , 3-{2-[1·( elhylsu~onyl)-4-plperidlnyl]ethyl)-5-phenyl-1 H-indofe.. 7 -carbcxamide; -- 3-{[1-{ ethylsulfonyl)-3-plperidlnyijmethyl)-5-phenyl-1 H-Ind ole-7 -carboxamlde; 

3-{[ 1·( ethylsulfonyl)-4-plperidinyijme!hyl)-5·phenyl-1 H-indoJe, 7 -carboxamlde; 

3-{ 1-{(2)sutfonyij-4-piperldlnyl]-5-phenyl·1 H"indole-7 -carboxamlde; 

3-{ 1-[ ( 4-fluorophenyl)sulfonyl)-4-plperidinyl]-5-phenyl-1 H-ind ole-7 ,carbcxamide; 

3-{ 1-{(4-melhylphenyl)sulfonyl]-4-piperidlnyl)-5-phenyl-1 H-indole-7 -carboxamlde; 

3-{phenylsulfonyl-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamlde; 

3-{ 1-{[4-{methy!oxy)phenyl]sulfonyl)-4-piperidinyl]-5-phenyl-1 H-Ind ole-7 -carboxamide; 

3-[1-(ethanasuWonyl)-4-plperidinyij-5-phenyl-1~ndole-7-carboxamlde; 

3-{1-{(2-propenesulfonyij-4-plperidinyl)-5-phenyl-1~ndole-7 -carboxamide; 

5-pheny~3-[1,(propanesulfonyl)-1,2,3,6-!e!Jahydro-4-pyridiny1]·1 ~ndole-7 -carbcxamide; 

5-phenyl-3-( 1-{[4-(lrifluoromelhyl)phenyl]sulfonyl)-4-plperidlnyl)-1 ~ndofe.. 7 -carboxamlde; 
-16. 
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3-{1-[ (2, 4-dichlorophenyl)su~onyl]-4-plperldiny!)-5-phenyl-1 H-indol&-7 -carboxamide; 

3-{1-[(3,4-dichtorophanyl)sullonyl]-4-plperldinyl)-&.phenyl-1 H-indola-7 -carboxarnide; 

3-{1-[( eff1ylarnino)carbonyl]-4-piperldlnyl]-&.pheny!-1 H-indole-7 -carboxarnide; 

3-{ 1-[(4 -1-plperazlny!)carlmny!J-4-piperldinyl}-5-pheny!-1 H-indole-7 -carboxamide; 

5-(4-chloropheny!}3-[ 1-(propanesulfonyf)-4-piperldinyl]-1 H-lndole-7 -<:arboxamide; 

3-[1-1{ 4-fluorophanyl)sulfonyij-4-piperldinyl)-5-( 4-chlorophenyl)-1 H~ndole-7 -carboxamide; 

5-(4-[(methylsulfonyl)amino}phenyt}-3-[1-(phenylmethyf)-1 ,2,3,6-letrahydro-4-pyrldinyl]-

1 H-indole--7-<:arboxamide; 

5-(4-[( me!hy!sulfunyl)arnino]phenyl}-3-(4-piperidlnyl)-1 H-indole-7 -carboxamlde; 

5-bromo-3-{ 1-(elhanesullonyf)-4-plperldlnyl]-1 H-lndole-7 -carboxamlde; 

3-[1-( ethanesulfuny!)-4-piperldlnyl]-5-{4-[(melhylsulfonyl)amlno]phenyl}-1 H-Ind ole-7-

carboxamide; 

3-[1·(-onyl)-4-piperldlnylj-5-(3-methy!phenyl}-1 H-indole-7-carboxamide; 

ll-[1-( elhylsuWonyl)-4-piperldinyij-5-(2-thienyi)-1H-Indol&-7 -carboxarnide; 

3-[1-( elhy!sulfonyl)-4-piperldinyl]-5-(3-lhlenyl)-1 H~ndole-7 -carboxamlde; 

3-[4-{methylsulfonyl)phenyij-5-phenyl-1 H·indole-7 -<Jarboxamide; 

3-{4-[( dimethyl amino )sulfonyijphenyl)-5-phenyl-1 H-lndole-7 -carboxamide; 

3-{3-[(melhylsulfonyl)amino}phenyl}-5-phenyi-1H-indol&-7-carboxamlde; 

3-{ 1-(ethylsulfonyl)-4-piperldinyij-5-{ll-[(methylsulfonyl)arnino]phenyl)-1 H-indole -7-

carboxarnide; 

5-{4-{ ace1y!amino Jphenyl)-3-[1-(elhylsulfonyl)-4-piperldlny!J-1 H-indole-7 -<Jarboxarnide; 

5-(4-[ ( dlmethy!arnino )sullonyl]phenyl}-3-[1-( ethylsulfonyl)-4-piperidlnyij-1 H-Ind ole--7-

carboxamide; 

5-!3-( acelylamlno )phenyl]-3-[ 1-(ethylsu~onyl}4-plpendlnyl]-1 H-indole-7 -carbox-amlde; 

(- ' 3-[1-(e!hylsuWonyl)-4-plperldinyU-5-( 1 H-pyrazol-4-yl)-1 H-lndole-7 -carboxamlde; 
'-~-· 

3-[1-( elhylsullonyiJ-4-piperldinyl)-5-[3-[hydroxymeltlyl)phenyl]-1 H-lndole-7 -<Jarboxamide; 

5-(2,4-dlfluorophenyi}3-[1-(elhylsulfonyl)-4-piperldlnyij-1 H~ndol&-7 -<Jarboxamlde; 

3-(1-( ethylsulfonyl)-4-piperidlnylj-S-[4-( methyloxy)phenyl]-1 H-lndole-7 -carboxamlde; 

3-[1-( ethylsulfonyl)-4-piperldlnyl]-5-( 4-fluoro-2-methylphenyl)-1 H-lndole-7 -carboxamlde; 

3-[1-( ethylsu[onyl)-4-pipendinyl]-5-( 4-fluorophenyl)-1 H-lndole-7 -carboxamlde; 

5-(4-bfphenylyl)-3-[ t-( elhylsulfonyl)-4-piperidlnyl]-1 H-indole-7 -<Jarboxamide; 

5-{4-(1 , 1-d!methylethyl}phenyU-3-[1-(elhylsulfonyl)-4-plperldlnyU-1 H-lndole-7 -carboxamlde; 

3-[1-(ethylsulfonyl)-4-plperldlnyl]-5-(4-methy!phenyl)-1 H-lndole-7 -carboxamide; 

3-[1-(ethylsulfonyf)-4-piperidlny!J-5-(4-pyrldinyl)-1 H-indole-7 -carboxa")lde; 

3-11 -(elhylsuWonyl)-4-piperldlnyl]-6-(6-fluoro-3-pyrtdlnyl)-1 H-lndole· 7 -carboxamide; 

3·[ 1-( ethylsulfonyl)-4-plperidinyl]-5-(6-methy~-pyrldinyl)-1 H-lndole-7 -carbaxamide; 
-17-
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3-[1-(elhylsulfonyl)-4-plperidiny!]-&{4-me!h}'l-3-pyridinyi)-1H-indole-7-carboxamlde; 

3-[1-(elhylsulfonyl};l-plperidl~-(melhyiOJ<Y)-3-pyridinyij-1H.Jndole-7-carbaxamide; 

5-phenyi-3-(N-acetyl-3-piperidinylmelhyl)-1 H-indole-7 -carboxami<Je; 

5-[3-(elhylol<y)phenyij-3-[1-(elhylsulfonyl)-4-plperldlnyq-1H-Indole-7-carboxamlde; 

3-{ 1-(ethylsu~onyl)-4-plperidinyij-5-(2-fluorophenyl)-1 H-lndole-7 -carboxamide; 

3-{1-( elhylsulfonyl)-4-plperldlnyij-5-[3-(lrlfluoromethy\}phenyij-1 H-lndole-7 -carboxami<Je; 

3-[1-( ethylsullonyl)-4-plperidlnyij-5-[4-(lrffluoromethyQphenyi]-1 H.Jndole-7 -carbaxamlde; 

3-[1-( elhy\suWonyl)-4-piperidiny0-5-(3-fluorophenyl)-1 H-indole-7 -carl> oxamide; 

5-(3,5-dichloropheny\]-3-[1-(ethylsuffonyl)-4-plperidinyl]-1 H.Jndole-7 -carboxamide; 

5-{3.4-difluoropnenyl)-3-[1-(ethylsulfonyl)-4-piperidinyi]-1H-indole-7 -cerboxamlde; 

3-bmmo-5-(3-[(dime!hylamlno)carbonyl)phenyi)-1H.Jndele-7-carboxami<Je; 

5-[2,6-bls(melhylol<y)phenyi]-3-bromo-1H-indole-7-carboxamlde; 

3-bromo-5-(4-fluoro-2-methylpnenyi]-1H-indole-7 -cerboxamlde; 

3-bmmc-&{5-llooro-2-(melhy\oxy)phenyij-1H.Jndcle-7-carbaxamide; 

3-bmma-&{3-quinoliny\)-1H.Jndole-7 -carbaxamide triftuaroace!ate; 

3-bromo-5-(5-qulnoDnyl)-1 H-lndole-7 -carboxamide trifluoroacetale; 

5-[2,5-bis(methyloxy)phenyl]-3-bromo-1 H.Jndole-7-carboxamide; 

3-bromc-&{2..ftuorophenyi)-1H-Indole-7-carboxamide; 

5-(2,4-bls(melhy\oxy)phenyl)-3-bromo-1 H-indole-7 -carboxamide; 

3-bromo-5-[2-(methyloxy)-3-pyridinyi]-1H-indole-7-carbolG1lmlde trifluaroaca!ate; 

3-bromo-5-[2,3,4-tris(methyloxy)ptlenyij-1 H-indole-7 -carboxami<Je; 

3-{1-[(4-chloro-2,5-dimethy!phenyJ)sul!onyl]-4-plperldinyl)-5-phenyl-1 H-indole-7-

carboxami<Je; 

3-( 1-{15-bromo-2-(melhylol<y)phenyijsuWonyl)-4-piperldlnyl)-5-phenyl-1 H.Jndole-7-
(-"" carboxamide; 
~ 

3-(1-[(5-llooro-2-methylphenyl)suffonyij-4-pipertdlnyl)-5i>henyl-1 H~ndole-7 -carboxamide; 

3-{1-[(3-fluoropllenyl)sulfonylj-4-;>lperidinyi]-S-phenyl-1 H.Jndole-7 -carbo""mide; 

5i>heny\-3-( 1-{12.4.6-lris( 1-methylelhyl)phenyijsulfonyl)-4-plperidlnyl)-1 H-lndole-7-

carboJG1lm!de; 

3-( 1-{[4-( 1,1-dimethylpropyl)phenyl]sullonyi]-4-plperidlnyl)-5-phenyl-1 H-indole-7-

carboxamide; 

3-{ 1 { (2-methylphenyl)sulfonyl]-4-piperidlnyl}-5-phenyl-1 H-lndole-7 -carboxamlde; 

3-(1-[(2-iodophenyl)sulfonyij-4-piperidlnylj-5-pheny~ 1 H-indole-7 -oarbaxamlde; 

3-(1-[{ 4-pentylphenyl)stllfonyQ-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxam!de; 

5-phenyl-3-( 1-[ (4-propylphenyl)sullony!j-4-plperidinyl}-1 H-indole-7 -carboxami<Je; 

3-{1-[(2,4-dilluoroptlenyl)sulfonyij-4-plperidinyi]-5-pheny~ 1 H.Jndote-7-carboxamide; 
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3-{ 1-[(2,tk:llmethylphenyl)sulfonyl]-4-plpelidlnyl}-5-phenyl-1 H-lndole-7 -carboxamlde; 

3-{ 1-[( 4-ethylphenyl)sulfonyl]-4-plperldlnyl)-5-piJenyf-1 H-lndole-7 -carboxamlde; 

3-{ 1-[(3-methylphenyl)sulfonyl]-4-plpendinyl)-5-phenyl-1 H-indole-7 -carboxanude; 

3-{1-[( 4-{[2-{methyloxy)phenyl]<>xy)phenyl)sulfonyl]-4-plperldinyl)-5-phenyl-1 H-indola-7-

carboxamlde; 

3-{1-{( 4-{[4-(methyloxy)phenyl]oxy)phenyl)sulfonyl]-4-pipetldlnyl)-5-phenyl-1 H-indola-7-

carboxamide; 

3-[1-{{3-[(4-fluorophenyl)<>xy]pheny!Jsuffonyl}-4-plperldinyl]-5-phenyl-1 H-lndole-7-

calboxamlde; 

3-{ 1-{(3-{[2-(methyloxy)phenyl]oxy)phenyl)sulfonyl]-4-pipendinyl}-5-phenyl-1 H-lndole-7-

carboxamide; 

3-[1-( {4-{(4-chlorophenyl)oxy)phenyl}su~onyl)-4-piperldlnyl]-5-phenyl-1 H-lndole-7-

calboxamlde; 

3-{1-{(3-{[4-(methyloxy)phenyl]<>xy)phenyl)sulfonyl]-4-plperldlnyl}-5-phenyl-1 H-indole-7-

catboxamidei 

5-phenyf-3-( 1-{[3-(phenyloxy)phenyl]sulfonyl}-4-piperidlnyl}-1 H-indole-7 -<:arboxamide; 

3-[1-( {3-{(4-chlorophenyl)oxy]phenyt}sulfonyl)-4-piperidlnyl]-5-phenyJ-11-Hndole-7-

carboxamlde; 

3-[ 1-({4-{(2-melhylphenyl)oxy]phenyl}sulfonyl}-4-plperldinyl]-5-phenyl-1 H-lndole-7-

carboxamide; 

3-{1-{(4'-chioro-4-biphenylyl)sulfonyl]-4-piperidlnyl)-5-phenyl-1 H-lndole-7 -calboxamlde; 

3-[1-({3-[(2-methylphenyl)oxy]phenyl)suHonyl)-4-plperidlnyl]-5-phenyJ-1 H-lndola-7-

carboxarnide; 

3-[1-({3-{(2-chlorophenyl)oxy]phenyijsulfonyl)-4-piperidinyl}-5-phenyl-1 H-lndola-7-
(~. 

\~ carboxam!de; 

3-{1-[(5-chloro-1-naphthalenyl)suWonyl]-4-piperldinyl}-5-phenyl-1 H-lndola-7 -carboxamide; 

3-(1-{[4' -(methyloxy)-3-biphenylyl]suWonyl}-4-plperidinyl)-5-phenyJ-1 H-lndole-7-

carboxamlde; 

3-[1-(3-biphenylylsulfonyl)-4-plperldinyij-5-pheny~ 1 H-lndole-7 -carlloxamlde; 

3-( 1-{[ (4-fluorophenyl)methy~sulfonyl}-4·pipendlnyl}-5-phenyl-1 H~ndole-7 -carbo ><amide; 

3-( 1-[(5-chloro-2-naphtflalenyl)suffonyl}-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamlde; 

3-( 1-{[4' -(melhyloxy}-4-blphenyJyl]sulfonyl}-4-pipendlnyl)-5-phenyl-1 H-indola-7-

carboxamlde; 

5-(2·ffuorophenyl}-1 H-lndole-7-carboxamide; 

5-(3-{[(2,2-dlmethylpropyl)amino}calbohyijphenyl}-1 H-lndole-7 -carboxamlde; 

5-(3-{[( 1-methylethyl)amlno]calbonyijphenyl}-1 H-lnclo!e-7 -carboxamlde; 
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5--(4-{[(2,2-dimetll)'lpropyl)amino]carbonyl)phe'l)ll)-1 H-indola· 7 -carboxamlde; 

5--(4-[(propylamino )carbonyijphenyl)-1 H-lndole-7 -carboxamide; 

5-( 4-{[( 1-meltlylethyl)amino]carilonyl}phenyl)-1 H-indole-7 -carboxamide; 

5-{4-[(dlethylamlno )carbonyijphe'1)/l)-1 H-indole-7 -carboxamide ; 

3-[ 1-(melhylsulfonyl)-1,2,3,6-letrahydro4-pyrklinylj-5-phenyi-1H·indole-7 -carboxamlde; 

3-(3-oxocyclopentyl)-5-pheny~ 1 H-lndole-7 -carboxamide; 

5-phenyl-3-{3-[(phenylmethyl)amino]cyclopentyl)-1 H-lndole-7 -carboxamide; 

3-(3-amlnocyclopentyl)-5-phe~ 11-J-indole-7-carboxamlde; 

3-(3-[( efuylsulfonyl)amlno]cyclopentyl)-5-phenfr 1 H-lndole-7 -carboxamide; 

5-bromo-3-[ 1-(propylsuifooyl)-4-plperidlnyij-1 H-lndole-7 -carboxamide; 

5-bromo-3-(3-pyridlnyi)-11-Hndole-7 -carboxamide; 

5-bromo-3·[1-(mefuylsuffo'l)ll)-1,2,3.6-letrahydro-4-pyridinyl]-1 H-lndole-7 -carboxamlde; 

3-[(4-hydroxyphenyl)methylj-5-pheny~ 1 H-lndole-7 -carboxamlde; 

5-bromo-IH-Indole-7 -carboxamide; 

5-(4-chlorophenyl)1 H-indole-7 -carboxamide; 

5-bromo-3( 4-piperidinyij1 H-indole-7 -carboxamlde; 

or a satt. solvate, or physiologically functional derivative thereof. 

As used herein, the term "optionally" means that the subsequently descrtbed event(s) may 

or may not occur, and Includes both event(s). which occur, and evenls that do not occur. 

As used herein, the term "physiologicallY functional derlval!ve" refers to any 

pharmaceutically acceptable derival!ve of a compound of the present Invention, for 

example, an ester or an amide, which upon administration to (;! mammal is capable of 

providing (dlrec!iy or indlreoi!Y) a compound of the present invention or an active 

metabolite thereof. Such derivatives are olear to those skUied In the art, without undue 

expertmentation, and with reference to the teaching of Burgers Medicinal Chemistry And 

Drug Discovery, s• Edition, Vo11: Prtnciples and Praclice, which is incorporated herein by 

reference to the extent that ~ taaches physlolOglcaRy functional derivatives. 

As used herein, the term "solvate• refers to a complex of variable stoichiometry formed by 

a solute ~n this Invention, a compound of lbrmula (I) or a salt or physiologically functional 

derivative thereof} and a solvenl Such solvenls for the purpose of the invention may not 

illlerfere wtth the biological activity of !he solute. Examples of suitable solvenls illcluda. 

but are net limited to, water, methanol, ethanol and acetic acld. Preferobly the solvent 
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used is a pharmaceutically acoeptable solvent Examples of suitable pharmaceutically 

acceptable solvents include, without limitation, water, ethanol and acetic acld. Most 

preferably the solvent used is water. 

A!< used herein, the term "substituted' refers to substitution with the named substituent or 

subsli!uents, multiple degrees of substllution being allowed unless otherwise stated. 

Certain of the compounds described herein may contain one or more chira[ atoms, or may 

otherwise be capable of existing as two enan1iomers. The compounds of this invention 

include mixtures of enantlomers as well as purif~ed enanliomers or enantiomerically 

enriched mixtures. Also inclu<led within the scope o! the invention are the lndMdual 

isomem o! !he compounds represented by formula (I) above as well as any wholly or 

partially equilibrated mixrures !hereof. The present Invention also coVers the individual 

isomers of the compounds represented by the fotmulas above as mix!ures with isomers 

thereof in which one or more chtral centers are inverted. Also, it is understood that any 

tautomers and mix!ures of tautomers of the compounds of formula (I) are included within 

lhe scope of the compounds of formula (I). 

The present Invention also covers salt of the compounds of formula (1). TypicaHy, lhe 

salts ollhe present invention are pharmaceutically """"!'table salts. Salts encompassed 

within the term "pharmaceutically acceptable salts" refer to nonptoxlc salts of the 

compounds of this invention. Salts of the compounds of the present invention may 

comprise acid adcfllian salts derived from a nitrogen on a substituent In the compound o! 

formula (1). Representative salts include !he following salts: acetate, benzenesulfonate, 

benzoate, bicarbonate, blsutiale, bitartrate, borate, bromide, calcium edetate, camsylate, 

carbonate. chloride, clavuianate, ci!rata. dlhydrochloride, edetata, edis)liate. estolate, 

esylaie, fumarate, glucaptate, gluconate, glutamate, glycollylarsanllat&, hexylresorcinate, 

hydrabamine, hydrobromlde, hydrochloride, hydroxynaphthoate, Iodide, lsethlonale, 

Jactate. faclobionate. laurate, malate, maleate, mandelate, mesylate, methylbromide, 

methylnitrate, methylsuifate, monopotassium maleate, mucate, napsylate, nitrate. N­

methylglucamine, oxalate, pemoate (embonate), palmitate, pantothenate, 

phosphate/diphosphate, polygalacturonate, potassium, salicylate, sodium, stearate, 

subacetate. succinate, tannate, tartrate, teoc!ate, tosy!ate, triethiodide, 

mmethylammonium and valerate. Other salts, which are not pharmaceutically acceplable, 

may be useful in the preparation of compounds of this invenUor and these form a further 

aspect of the Invention. 
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While il is possible that, for use in therapy, therapeutically effective amounts of a 

compound of formula (1), as well as sails, solvates and physiological functional derivai!Ves 

thereof, may be adminisiered as the raw chemical. ft is possible to present the active 

ingredient as a phannaceutlcal oompostlion. Accordingly, the invention further provides a 

pharmaceutical composition, which comprises a compound of formula {I) and salts, 

solve\es and physiological functional derivatives thereof, and one or more 

pharmaceutically acceptable cantsrs, diluents, or excipients. The compounds of the 

formula {I) and salts, oolvales and physiological functional derivatives thereof, are as 

described above. The canier(s), dlluent(s) or excipient(s) must be acceptable in the 

sense of being compatible with the other ingredients of the formulation and not 

deleterious to the recipient thereof. In accordance wiTh ano!her aspect of the invention 

there is also provided a precess for the preperaUon of a pharmaceutical composition 

lneloding admixing a compound of the formula (1), or salts, solvates and physiological 

functional derivatives thereof, with one or more pharmaceutically acceptable carriers, 

diluents or excipients. 

Pharrnaceutlcal oompcaltions may be presented in unH dose forms containing a 

predelerrnined amount of active ingredient per unft dose. Such a unft may conlain, for 

example, 0,5mg to 1g, preferably 1mg to 700mg, more preferably Smg to 100mg of a 

compound of the fonmula ~). depending on the condition being treated, the route of 

edmlnis!raUon and the age, weight and oondillon of the patient, or pharmaceutical 

oomposlllons may be presented in unH dose forms conlalnlng a prndetermined amount of 

active ingredient per unH dose. PreferTed unH dosage compositions are !hose containing a 

(~· daily dose or sub-dose~ as herein above recited, or an appropriate fraction thereof, of an 

active Ingredient Furthermore, such pharma<:eotical compositions may be propared by 

any of the methods weR !mown in the pharmacy art. 

Pharmaceutical compostlions may be adapted for administration by any appropriate route, 

tor example by the oral (Including buccal or sublingual), recJal, nasal, topical Oncludlng 

buccal, sublingual or tranedermal), vaginal or parenteral (Including subcutaneous, 

intramuscular, intravenous or iniredermal) route. Such forrnulaUons may be prepared by 

any method known in the art of pharmacy, for example by bringing Into association tha 

active ingredient with the carrier(s) or excipient(s). 
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Pharmaooul!cal composiflons adapted for oral admlnlstrallon may be presented as 

discrete units such as capsules or labletsj powders or granules; solutions or suspensions 

in aqueous or non-aqueous liquids; edible foams or whips; or oil-in-water liquid emulsions 

or water-in-oil liquid emulsions. 

For instance, for oral edminlstralioo in the form of a tablet or capsule, the active drug 

component can be combined wlth an oral, norrtoxic pharmaceutically acceptable inert 

carrier such as ethanol, glycerol, water and the like. PoWders are prepared by 

comminullng the compound to a sul!able line size and mixing with a similarly comminuled 

pharmaceulical carrier such as an edible carbohydrate, as, lor example, starch or 

mannitol. Flavoring, preservative, dfspersing and coloring agent can also be present 

\_..' Capsules are made by preparing a powder mixture, as described above, and fiUing 

formed gelatin sheaths. Glldants and lubricants such as coHoidal smca, talc, magnesium 

sleara!e, calcium stearate or solid polyethylene glycol can be added to the powder 

mixture before the filling opsrafion. A disintegrating or solubilizing agent such as agar­

agar, calcium carbonate or sodium carbonate can also be added to improve !he 

availabinty of the medicament when !he capsule Is ingested. 

fVIoreover, when desired or necessary, suitable binders, lubricants, dislntegrating a~ 

and coloring agents can also be incorporated into the mixt!Jre. Suitable blnders include 

starch, gsllltin, natural sugars such as glucose or beta-laclose, cam sweeteners, natural 

and synthetic gums such as acacia, tragacanth or sodium alginate, 

carboxymethylcellulosa, polyethylene glycol, waxes and the like. Lubricants used in these 
7' ,, 

L, dosage forms include sodium oleate, sodium stearate. magnesium stearate; sodium 

benzoate, sodium acetate, sodium chloride and the Hke. Disintegrators Include, witllout 

5mltallon, stanch, methyl cellulose, agar, bentonite, xanthan gum and the like. Tablets are 

formulated, for example, by preparing a powder mixture, granulating or slugging, adding a 

lubricant and disinfegrant and prossing into tablets. A powder mixtllre is prepared by 

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

and opfionally, wlth a binder such as carboxyma!hylcellulose, an allginate, gelatin, or 

polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorpfian accelerator such 

as a quaternary satt and/or an abeorpllon agent such as bentonite, kaolin or dicalclum 

phosphate. The powder mixiure can be granulated by wetting wlth a binder such as syrup, 

starch paste, acadia mucilage or solutions of cellulOSlc or polymeric materials and forCing 

through a screen. As an allemative to granulating, the powder mixture can be run through 
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the tablet machine arnl the result Is imperfectly farmed slugs broken into granules. The 

granules can be lubricated to prevent sticking 1o !he tablet forming dies by means of the 

addition of stearic acid, a stearate sal~ talc or mineral oil. The lUbricated mixture Is then 

compressed into tablets. The compounds of the present Invention can also be combined 
' with a free flowing Inert carrier and compressed Into tablets directly without going through 

the granulating or slugging steps. A clear or opaque protective ooating consisting of a 

sealing coal of shellac, a coating of sugar or polymeric metsrlal and a polish coating of 

wax can be provided. Dyestuffs can be added to thess coatings to distinguish different 

unit dosages. 

Oral fluids such as solution, syrups arnl elixirs can be prepared In dosage unit form so 

fuat a given quantity contains a predetermined amount of !he ccmpound. Syrups can be 

. prepared by dissolving the compound In a suitably flavored aqueous solution, while effxlrs 

ere prepared through fue use of a non-toxic alcoholic vehicle. Suspensions can be 

ftmnulated by dispersing the compound in a non-toxic vehicle. SolubHizers and 

emulslf"'rs such as e111oxylalad lsostearyl alcohols and polyoxy ethylene sorb~ol ethers, 

preservafives. flavor additive such as peppermint oil or natural sweeteners or saccharin or 

ofuer artifiCial sweeteners, and the like can also be added. 

Whore appropriste, dosage un~ compositions for oral administration can be 

microencapsulated. The formulation can also be prepared to prokmg or sustain lhe 

release as for example by coating or embadding particulate material In polymers, wax or 

the like. 

(~ The compounds of follTIUia (1}, and saHs, solvates and physiological functional derivatives 

thereof, can also be administered In the form ofliposome delivery systems, such as smaB 

unllarnellar vesicles, large unilamellar vesicles and multilamellar vesioles. Uposomes can 

be formed !rom a variety of phospholipids, suoh as cholesterol, stearylamine or 

phosphalidy!chollnes. 

The compounds of formula (I) and salls, solvates and physiological functional derivaiivw 

thereof may also be delivered by the use af monoclonal antroodies as individual carriers to 

whfoh the compound molacules are coupled. The compounds may also be couplad with 

soluble polymers as targelab!e drug carrlen>. Such polymers can Include 

polyvinylpyrrolidone, P'Jl'<'n copolymer, polyhydroxypropylmelhacrylamide -phenol, 

polyhydroxyethylaspartamidophenol, or polyelhylenooxidepolylyslne substituted wrth 
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palmifoyl residues. Furthermore, the compounds may be coupled to a class of 

biodegradable polymers useful in achieving controlled release of a drug, for example, 

polylactic acid, polepsilon caprolactone, polyhydroxy butyric acid, polyorltlOes!ers, 

polyaoetals, polyd!hydropyrans, polycyanoacl')'lates and cross-linked or amphipathic blOck 

copolymers of hydrogels. 

Pharmaceutical composilions adapted for transderma! administration may be presented 

as disc- patches intended ID remain In irtt!mate contact with the epidermis of the 

recipient for a prolonged period of time. For example, the active ingredient may be 

de!r1ered from the patch by iontDphoresis as generally described in Pharmaceu!ical 

Research, 3(6), 318 (1986). 

Pharmaceutical compositions adepied for topical administration may be formulated as 

olntmeoill, creams, suspensions, lotions, powders, so!uilons, pastes, gaill, sprays, 

aerosols or oils. 

For traalments of the eye or other external tissues, for example mouth and skin, the 

compositions are preferably applied as a topical ointraent or cream. When formulated in 

an ointment, the ac!iw ingredient may be employed with either a paraffinic or a water­

miscible ointment bass. A!tern-!y, the active ingradient may be formulated in a cream 

With an oit-!n-water cream base or a waler-in-o~ base. 

Pharmaceutical compositions adapted for topical administrations to the. eye include eye 

drops wherein the active ingredillrrt is dissolved or suepended In a suitable carrier, 
'~ 

( · especially an aqueous solvent. 
'j 

Pharmaceu!ical composilions adaptad for topical administration in the mouth include 

lozenges, past!Des and mouth washes. 

Pharmaceutical compositions adapted for rectal administration may be presented as 

suppositories or as enemas. 

f'harmaceutica! compositions adepted for nasal administration wherein the carrier is a 

sofid include a coarse powder having a particle size for example in the range 20 to 500 

microns which is administered in the manner in which snuff is taken, i.e. by rapid 

inhalation through the nasal passage from a container of the powder held close up to the 
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nose. Suitable compositions wherein the canier is a liquid, fur administration as a nasal 

spray or as nasal drops, include aqueous or oil solutions of the active ingredient. 

PhallTiaceulical compositions adapted for administration by lnhalallon include ffne particle 

dusts or mists, which may be generated by means of various types of metered, dose 

pressorised aerosols. nebulizers or insufflators. 

Pharmaceutical compositions adapted for vaginal administration may be presented as 

pessaries, tampons. creams, gels, pastes, foams or spray formulations. 

Pharmaceutical compositions adapted for parenteral administration include aqueous and 

non-aqueous sterile lnjecllon solullons which may contain antl-ol<idants, buffers, 

bacteriostats and solutes which render the follTiulatlon isotonic with the blood of the 

intended recipient; and aqueous and non-aqueous sterile suspensions which may include 

suspending agents and thickenfng agents. The compositions may be presented ill unit~ 
dose or multi-dose containers, for example sealed ampoules and vials, and may ba stored 

In a free:re..dried (lyophHized) oondHion requiring only !he addHion of the startle liquid 

carrier, for exampJe water for injections, immediately prior to use, Extemporaneous 

injection solulioils and suspensions may be prepared from sterile powders, granules and 

lable1s. 

It shoUld be understood that in addition to lhe ingredients particularly mentioned above, 

the composfiions may include other agen1s conventional in !he art having regard to the 

type of composition In queatlon, for example those suitable lor oral administration may 

(~~ include flavouring agents. 
-~ 

A therapeutically elfeclive amount of a compound of the present invention Will depend 

upan a number of factors including, for example, tha age and weight ollhe animal, the 

precise condftion requiring treatment and its severity, the nature of the formulation, and 

!he route of administrallon, and witl uHimately be at the discretion of lhe attendant 

physician or veterinarian. However, an elfeclive amount of a compaund of formula (I) for 

!he traatmeot of neoplastic growth, for example colon or breast carcinoma, will generaHy 

be in lhe range of 0.1 to 100 mg/kg body weight of recipient (mammal) per day and more 

usually in !he range of 1 to 10 mg!l<g body weight per day. Thus, for a 70kg adult 

mamma~ the actual amrrunt per day would usually be from 70 to 700 mg and this amount 

may be given in a single dose par day or more usually In a number (such as two, three, 
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four, five or six) of sub-doses per day such that the to!al dally dose is tile same. An 

effective amount of a sail or solva!e, or physiologically funclional derivative tilereof, may 

be dete!mlned as a proporllon of tile elfecllve amount of tile compound of formula (I) per 

se. It is envisaged that similar dosages would be appropriate for treatment of lhe other 

condlilons refemed to abov!l. 

The compounde of formula (I) and sails, solva!es and physiological functional derivatives 

thereof, are bebeved t.o have utility in Inflammatory and tissue repair disorders, particularly 

m...........toid arihrilis, inftammatory bowel disease, asthma and COPD (chronic obstructive 

pulmonary disease);osteoarihritis,osteoj:>orosls and fibrotic diseases; dennatosis, Including 

psoriasis. atopic dennatilis and ufiraviolet radiation (UV}lnduced skin damage; autoimmune 

d!seases Including systemic lupus eylhematosus, mu~iple sclerosis, psoriatic arthritis, 

alky!osing spondylitis, tissue and organ rejection, Alzhelme~s disease, stroke, 

alherosclerosls, restenosis, 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 Telangiestasla as a resull of inhibition of the protein kinase IKK2. 

The present invention thus also provides compounds of formula (I) and pharmaceutically 

acceptable salts or solvales !hereof, or physiologically functional derivatives thereof, for 

use in medical therapy, and particularly In the treatment of disorders mediated by IKK2 

activity. 

The inappropriate IKK2 activity referred to herein Is any IKK2 ecllvlly that deviates from ,, 
\..) lhe normaiiKK2 acitvlty expecled in a particular mammalian subject. lnapproprlal!l IKK2 

activity may take the form of, for Instance, an abnormal Increase ln ecllvlly, or an 

abemation in the timing and or control of IKK2 activity. Such inappropr!ale activity may 

resulllhen, for example, from overexpression or mutation of the protein kinase leading to 

lnappropr!ale or uncontrolled ectivetion. 

The present Invention Is dlrocled to methods of regulaling, modulating, or inhibiting IKK2 

for the prevention and/or treabnent of disorders related to unregulated IKK2 activity. In 

parlicular, the compounds of the present invention can also be used in the treatment of 

certain forms of renal and cardiovascular disease as weR as congestive heart failure. 
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A further aspect of the il1\le!rtion provides a method of treatment of a mammal sufferlng 

from a disorder mediated by IKK2 activity, which includes administering to said subject a 

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

functional derivative thereof. In a preferred embodiment, the disorder is a susceptible 

cancer. 

A further aspect of tl1a present Invention provides t11a use of a compound of fonrula (1), or 

a phannaceulically acceptable salt or solvals theraof, or a physiologically functional 

derivative thereof, in the preparation of a medicament for the treatment of a disorder 

characterized by inappropriate IKK2 activity. 

Particular disorders charecterised by inappropriate IKK2 actMty Include lnfiammatory and 

!Issue repair disorders, pat1lcularly rheumatoid arthrnls, Inflammatory bowel disease, 

asthma and GOPD (chronic obstructive pOimonary disease);osteoarthrilis, osteoporosis 

and fibrotic diseases; dermatosis, including psoriasis, atopic dermatitis and ultraviolet 

radiation (UV)-Induced skln damage; autoimmtll1e diseases including sysiemic lupus 

eythematosus, multiple sclerosis, psoriatic arthritis, alkylosing spondylitis, !Issue and organ 

rejectlorl, Alzheimer's disease, s!roke, atherosclerosis, restenosis, diabetes, 

glomerulonephritis, cancer, Including Hodgkina disease, cachexia, inHammation associated 

with inlectlon and certain viral infections, including acquired immune deficiency syndrome 

(AIDS), aduK respiratory distress syndrome, and Ataxia Telangiestasia as a result of 

inhibition of the protein kinase IKK2. 

Particular disorders am an lnHammatory or tissue repair disorder, most partlcularty 

(-', rheumatoid arthlilis, inflammatory bowel disease, asthma, and COPD (chronic obetroctlve 
\./ 

pulmonary disease). 

In a still further aspect, the disorder is selected from the group consisting of autoimmune 

disaases; tissue and organ rejection, Alzheimer's disease, stroke, alherosc!arosis, 

restenosis, diabetes, glomerulonephritis, oslooarthlilis, osteoporosis, and Ataxia 

Te!anglestasla. Most pa«icularty the disorder is an autoimmune disoase including 

systemic lupus eythematosus, mulllt>le sclerosis, psoriatic arthritis, or alkyloslng 

spondylKis, diabetes. 

In a stiU further aspect, the disease is cachexia or cancer, more parucularty Hodgkins 

disease. 
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The compounds of this invention may be made by a variety of methods, fncludlng 

standard chemis!Iy. Any previously defined variable wUI continue to have the previously 

dleUned meaning unless otherwise Indicated. Illustrative general synlhefic methods are 

set out below and then specffic compounds of the invention are prepared In the Working 

Examples. 

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 ail of the 

schemes described below, ft Is well understood that protecting groups for sensitive or 

reacUve gnoupe are employed where necessary in accoroance with general principles of 

chemislry. Prolectlng groupe are rrlal'llpulaled according to standard melhods of organic 

synthesis (T. W. Green and P. G. M. Wuts (1991) Protegi!Jg Groups in Organic 

Synthesis, John WHey & Sons). These groupe are removed at a convenient stage of the 

compound synthesis using methods that are readily apparent to those si<Ried in the art. 

The. selection of processes as weU as the reaction cornfttions and order of their execution 

shaH be conslslant with the preparation of compounds of Formula (1). Those skllled in the 

art wiU recognize if a stereocenter exists in compounds of Formula (1). Accordingly, the 

present invention Includes both possible stereolsomers and inctudes not only racemic 

compounds but the individual enantiomers as well. When a compound is desired as a 

single enantiomer, it may be obtained by stereospecific synthesis or by resolulion of the 

final product or any corvenient inlerrnedlate. Resolution of the final product, an 

lnbimnediate, or a starting malaria! mey be elfec!ad liy any suftsble method known In the 

art. See, for example, S\!l!!ioc!Jem!stry of O!llanic CQmpounds by E. L. Eliel, S, H. Wilen, 

(~', and L N. Mandsr (W»ey-lnterscience, 1994). 
~ 

Compounds of Fo1111ula I can be prepared for example according to Scheme 1 depicted 

below end the Examples secUon following: 

Scheme1 

~ 2!!. 
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" -

O{CO,C(CH,),J,, THF, rt. 

ij s-Buthyllithium, TMEDA. 

u) MeOC(O)Cl, -78"C tor. 

NBS, CH,CI2, rl 

I) TFA. rl 

fl) MnO,, THF, rl 

UOH(aq), MeOH, rt. 
HATU, NH,, DlPEA, Dioxan6"CH,C!, rt. 

. O[CO,G(CH,):,k. DMAP, CHz.C6. rt. 

i) ArB(OH)z. ~. PdCI,(dppf).CH,Cb, DMF. 

II) HCI, EtOH, 150'C. 

PCT/GB200Sl0001)85 

' ,., k} R"i(Y{ 
- y{ 

CONH, 

i) i) rep"'""is a ketone or aldehyde condensation reaction which produces a 

compound where R' Includes an all<yl derivative directly at!ached to the ring. KOH or 

NaOMe, MeOH, 65". 

j) NlS, CH,cl,, rt. 
k) i) represents a Suzul<i coupling to introduce R" including aryl or hereroary1 

moieties, e.g. O[C02C(CHa):,], DMAP, CH,Cb, rt 

11) Ary!B(OH),, KaCO,, PdCJ,(dppf).CH,Cl,, DMF, 8, 

IU) HCI, EtOH, 150'C. 

I) I) ArB(OH)2, K,CO, (or} Cs,co,, (Ph,P),Pd, Dioxane, water. 

Compounds of Formula I represented by example 57 may be prepared according to 

Scheme2. 
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Scheme2 

., Q 
" h) 

a). Q 1-melhy~2-pyrrolidine, POCI,, 16'C to 80'C 

( ... · ii) EtOH, NaBH4 
\-• 

b). UOH.2H;,O, MeOH, HCI, reflux 
c). ().{7-Azabero:alriazol-1-yi)-N,N,N',N'-!etramethyluronium-

hexafluorophosphate, NHs, dioxane 

Allemalively, compounds of Formula I represented by example 58 may be prepared 

according to Sci1eme 3. 

Schemel 
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a) HOAc, H,Po,, maleimide, reflux 

b) lAH, THF, reflux 

c) Et,N, (SOC) ,0, Dichloromethane 

d) I) THF,MnO, 

n) Ag20, NaCN, MeOH, HCI 

e) i) UOH.2H20, MeOH 

li) 0{1-AzabenZilfriazol-1-yl}N,N,N',N'-<atramethyluronium-

hexaftuorophosphate, NHa, MeOH 

I) i) TFA, THF 

H) CISO,Et, Et,N, DCM 

Reaction conditions will be apparent to a skoled person and Examples of suitable 

coodillons are further exemplified In !he E>amples Secllon below. It win also be evident 

from !he above scheme that a compound of lonnula (!) may be converted Into ano!ller 

compound of formula (I) using conventional procedures, n will also be evident to !he 

skilled artisan the! !he reaction sequence may be rearranged from that depicted In the 

general scheme. Thus lnrorporation of Stlbstltuent R' may occur before R1
. Alternatively, 

R1 may be installed prior to !he conVersion of !he carbexylic ackl to the amide. 

-32-
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Certain embodiments of the present invention will now be if!ustrated by way of example 

only. The physical data given for !he compounda exempllf<ed is consistent wilh the 

assigned structure of those COmpctJ!lds. 

EXAMPLES 

As used herein !he symbols and conventions used In lhese processes, schemes and 

examples are consistent. wilh !hose used in !he contemporary scientific lilerature, for 

example, !he Journal of the American Chemi<Jal Society or !he Journal of Biological 

Chemistly. Standard single-letter or lhree-letter abbreviations are generally used to 

designate amino acid residues, which are assumed to be in 1t1e L<Onflguration unless 

oth"""""' naled. Unless alherwise noted, aU starting mawrials were obtained from 

commercial supplwrs and used without further purification. Specifically, the following 

abbreviations may be used in the examples and throughout the specification: 

g (grams); mg (milligrams); 

L (filers); mL (milliliters); 

11L (microliters); psi (pounds per square inch); 

M (molar); mM (miJHmolar); 

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

MHz (megahertz); mol (moles); 

mmol (miHirnoles); rt (room lemperature); 

min {minutes); h (hours); 

mp (melling point); TLC (thin layer chromatography); 

T r(retention time); Rl' (reverse phese); 

MeOH (methenol); 1-f>rOH Qoopropanol); 

TEA (trietllylamlne); TFA (ttiOuoroacedc acid); 

TFAA (trlfluoroacetlc anhydride); THF (tetrahydroluran); 

DMSO (dimeth)llsulfol<lde); ACOEt (eth)ll aceta!a); 

DME (1 ,2-dimethoJ<Y6111aoo); DCM (dichloromelhane); 

DCE (dichloroethane); DMF (N,N-dlmetllylformamide); 

DM!'U (N,N'-dlmethylpmpyleneuraa); COl (1, 1-carbonyldllmldazole ); 

IBCF (Isobutyl chloroloonate); HOAc (acetic acid): 

HOSu (N-hydroxysucclnlmide); HOBT ( 1-hydroxybenzo!riazole ); 
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mCPBA (meta-chlorop<~rbenzoic acid; 

EDC {1-[3-dlmethylamino) propyl]-3-ethylcarbodumide hydrochloride); 

BOC (terHrulyl""lfcarbonyl); FMOC (9-fiuorenylmellioxycarbonyl); 

DCC {dicyciohexylcarbodiimide); CBZ (benzyl""lfcarbonyl); 

Ac (aoolyl); atm {atmosphere); 

TMSE {2-(trtmethylsllyl)ethyl); TMS (trimethylsilyl); 

TIPS (triisopropylsllyl); TBS (t-butyldimethylsllyl); 

DMAP (4-dimelhylaminopytidine); BSA (bovine serum albumin) 

ATP (adenosine triphosphate); HRP (horseradish p<~ro:ddase); 

DMEM (Dulbecco's modified Eagle medium); 

HPLC (high p""""""liquid chromatography); 

BOP (bls(2-<:»<o-3-<»<aZ<llldlnyl)pho$phinic chloride); 

TBAF (tetra-n-butylammoniUm fluoride); 

HBTU(Q-Benzotriazole-1-yi-N,N,N',N'-tetramethyluroniumhexafiuoro phosphala). 

HEPES (4-(2-hydroxyathyl)-1-pip<~razlne ethane sul!bnlc acid); 

DPPA (dipheny!phosphoryl azide); 

fHNO, (fuming HNO,); and 

EDTA (elhylenediaminetetraacetic acid). 

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

NBS (N-bromosucclnlmide) 

HATU (Q-(7azabenzobenzo!rlawJ..1-yi)-N,N,N' ,N'-lelramethyluronium 

hexafluorophosphate) 

DIPEA (dilsopropylelhylamine) 

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

NIS (N-iodsuccinlmide) 

LAH (lithium Aluminum Hydlide) 

An references to ether are to dietflyl ether; brine refers to a saturated aqueous solution of 

NaCl. Unless otherwise indicated, all temp<~ratures are expressed in "C (degrees 

Cen!lgrade). All reactions are conducted under an inert atmosphere at room temperature 

unless otherwise noled. 

'H NMR spedra were recorded on a Brucker DPX400, a Brucker DPX250, a Brucker 

AC400, or a Varian !nova 400. Chemical shifts are expressed in parts per million (ppm, li 

unrts). Splitting patrems describe apparent muiUplicitles and are designated ass (singlet), 

d (double!), t (triplet), q (quartet), quint {quintet), m (multiplet), br (broad) . 
• 34-
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Lnw-resolution mass spectra (MS) were recorded on a JOEL JMS-AX505HA, JOEL SX-

102, or a SCIEX-APIIil spectrometer; LC.MS were recorded on Waters ZQ or PE Sciex 

Single Quadrupole LC/MS API-150 spectrometers. 

Preparative HPLC refers to methods where the material was purified by high performance 

~quid chromatography on a HPLC ABZ+ 5~m column (10 em x 21.2 mm l.d.) with 0.1% 

formic actd in water and 0.05% formic actd in acetonitrile utilising gradient elution at a flow 

rate of 8 mVmln and I.N delectlcn al254nM. 

Unless otherwise stated, sirrca flash column chromatography and Combitlash refers to the 

pulifocatlon of material using Redisep"" pre-pecked sirlca liash columns on an ISCO 

sq16x machine with the staled solvent syslems. 

Reverse phase HPLC method A refers to methods where the materials were purified by 

high performance r~quld chromatography on an HPLC S-5 ~m column (75•30 mm i.d.) 

utilizing gradient elution with the stated solvent syslems and lN deiection al254 nm. 

Reverse phase HPLC melhed B refers Ia methods whera the materials was purllled by 

high pertormace liquid chromatography on a HPLC Luna C18 (2) 100A column (50x21.2 

mm l.d.) utilizing gradient elution with the staled- system and UV detection at 254 

nm. 

~, 

(_) LC-MS Experimental Cornf!lions for PE Sciex Single Quadrupole LCIMS API-150: 

Liquid Chromatograph: 

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

detector 

Autosampler. 

Column: 

lnj. Volume (~L): 

Solvent A: 

Solvent B: 

Gradient: 

Channel A: 

ChannelS: 

leap CTC with a Valoo six. port injector 

Aquasii/Aquasil (C18 40x1 mm) 

2.0 

H20, 0.02% TFA 

MaCN, 0.018% TFA 

linear 

UV214nm 

ELS 

. 35. 
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step Time (min) Oura.(min) flow (pUmin) Soi.A Soi.B 

0 0.00 0.00 300.00 95.00 5.00 

1 0.00 O.Q1 300.00 95.00 5.00 

2 0.01 3.20 300.0010.00 90.00 

3 3.21 1.00 300.0010.00 90.00 

4 4.21 0.10 300.00 95.00 5.00 

5 4.31 0.40 300.00 95.VO 5.00 

Mass Spectrometer: PE Scie>< Single Quadrupole LCJMS API-150 

Polarity: Positive 

Acquisition mode: Profile 

Some of !he compounds listed below as "Intermediates" also fall wtthin the scope of 

Formula (I) and are thus also compounds of the invention as well as useful in prepartng 

further compounds of fonnula (1). 

(1) 1, 1-dlmethylethyl2,3-dlhydro-1H-Indolo·1-carboxylato 

(Q 
OJ..~ 
fisc-t-c»3 

CH~ 

lndoline (10 g, 84 mmot) was dissolved in tetrahydrofuran (100 mL) and di-tert­

butylcarbonate (22 g, 0.1 mot) was added. The mixture was left stin1ng for 16 hours at 

room temperature under an inert nitrogen atmosphere. The tetrahydrofuran was removed 

In vacuo and the crude product purtfted by vacuum distillation to give the fil!e compound 

(15.1 g) as a clear pale pink oil that crysta!Used upon standing (temperature: 160-162'C, 

pressure 1 - 0.1 mm Hg). 

-36· 
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1H NMR (400 MHz, DMS0-06);; ppm 1.50 (s, 9 H) 3.04 (!, .1=8.7 Hz, 2 H) 3.89 (1, J.=8.8 

Hz, 2 H) 6.91 (td, J~7.3, 0.8 Hz, 1 H) 7.13 (!, J=7.5 Hz, 1 H) 7.18 (d, J=7.3 Hz, 1 H) 7.5-

7.8 (bs, 1 H) r.t. 3.44 min. 

(2) 1-(1,1-dimelhyletbyl) 7-metbyl2,3-diby<lro-1H-lndole-1,7-dicarboxylale 

1,1-dime!hyle!hyl 2,3-dihydro-1H-indol<>-1-carboxy!ate (5 g, 22.8 mmol) and N,NN,H­

!etrame!hyl-1 ,2-e!hanediamine (4.6 mL, 30.5 mmol) was d!<solved in dry die!hyl ether 

(300 mL) and cooled to -78"C in an acetone/dry ice bath. Sec-butyl lithium (1.4 M 

solution in cyclohexane, 17.6 ml, 24.6 mmol) was added dropwlse over 10 minutes and 

!ha reaction left stirring for 90 minutes at this temperature. Methyl chloroformate (8.8 ml, 

10.8 g, 0.1 mol) was added to !he mixture and the reaction was allowed to warm up to 

room temperature over 1 hour. Water was added carefully to !ha mixture and !he organic 

layer separated and washed 3 times with more water. The organic layer was dried over 

magnesium sulfate, filtered and concentrated in vacuo to give the fjJie compound (4.91 g) 

as a gummy yellow solid. 

1H NMR (400 Mliz, DMSO-OB) o ppm 1.44 (s, 9 H) 3.06 (~ J~.2 Hz, 2 H) 3.69 (s, 3 H) 

4.02 (t, ..1=8.3 Hz, 2 H) 7.06 (!. J.=7.5 Hz, 1 H) 7.35 (d, J.=7.5 Hz, 1 H) 7.39 (dd, .F7.4, 1.1 

Hz, 1 H) MS mlz 278 (M+t)' r.t 3.18 min. 

(3) 1-(1, 1-dimethylethyl) 7-methyl 5-bromo-2,3-dihydro-1 H-indole-1, 7 -dicarboxylate 
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1-(1,1-dlmethylethyl) 7-methyl 2,8-dlhydro-1H-inctole-1,7-dicarboxylate (3.1 g, 11.2 mmol) 

and N-bromosucclnlmide (2.0 g. 11.2 mmol) were dissolVed In dry dlchloromethane (100 

mL) and stirred under a nitrogen atmosphere at room temperature for 16 hours. The 

reaction was partllioned with sodium hydroxide solution (2M), separated and washed with 

·more sodium hydroxide soiution. The organic layer was dried over magnesium suWate 

and concenlrated in vacuo to give the !ille compound as a gummy red solid (3.55 g). 

1H NMR (400 MH:z, DMS0-06) ll ppm 1.41 (S. 9 H) 3.09 (~ J=8.3 Hz, 2 H) 3.70 (s, 3 H) 

4.02 (!, .1=8.3 Hz. 2 H) 7.46 (s, 1 H) 7.60 (s, 1 H) MS m/z 3561358 (1:1 ratio) (M-l-1)' r.t. 

3.52 mill . 

• , (4} mathyl5-bromo-2,3-dlhydro-1H-Indole-7·carboxylate 

1-{1 ,1-dlme!ttylethyl) ?·methyl 5-bromo-2,8-dlhydro-1H-Indole-1 ,7-dlcarboxylale (9 g, 25 

mmol) wao dissolVed In trffluoroacetio acid (6 ml.) and stirred at room temperature for 16 

hours. Dlchlorome!hane and sodium hydroxide solution (2 M) were added and the 

organic layar washed twice with sodium hydroxide solution unbl the aqueous laysr pH > 

7. The orgartio layer was then concentrated in vacuo to giVe the title compound as a 

~ \ brown solid (6.5 g). 

1H NMR (400 MHz. DMS0-06) o ppm 2.99 (~ J~a.5 Hz. 2 H) 3.61 (~ .t---8.4 Hz. 2 H) 3.78 

(s, 3 H) 6.72 (s, 1 H) 7.28 (d, J~1 Hz, 1 H) 7.46 (d, .1=2 Hz, 1 H) MS m/z 256/258 (1:1 

ratio) (M+1)' r.t. 3.32 mln. 

(5) mathyi5.J>romo-1H·indole-7 -carboxylate 
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Methyl 5-bromo-2.~1H-indole-7...:arboxylate (6.5 g, 25 mmol) was dissolved in 

letrahydrofuran (100 mL). Activated manganese dioxide (5f1111 particle size, 22 g, 0.25 

mol) was edded and the mi>:lute stirred at room temperab.lte for 16 hours. A further 22 g 

of aclivaled manganese dioxide was added and the reaction stirred for 96 hours. The 

reaction was then filtered through oolite and concentrated in vacuo to give the IItie 

compound (5.1 g) as a beige solid. 

1H NMR (400 MHz, OMSO-D6) 3 ppm 3.94 (s, 3 H) 6.58 (d, J=3 Hz, 1 H) 7.48 (d. J=3 Hz. 

1 H) 7.8 (d, J=2 Hz, 1 H) 8.07 (d, J=1.8 Hz, 1 H) 11.39 (bs, 1 H) MS mlz 252/254 (1:1 

ratio) (M-1) r.l. 3.41 min. 

(6) S:.bromo-1H~ndofe.7-carboxyllc acid 

Br~ 

~r( 
~00 

5-bromo-1H-indo!e-7"-Carboxyfate (5 g, 19.7 mmo!) was dissolved in methanol (200 ml) 

and a solution of HthiUm hydroxide (0.99 g, 41 mmo!) In water (10 ml) was added. The 

mixture was heated at reflux for 50 hours. The methanol was removed in vacuo and the 
residue dluted with aquoous hydrochloric acid (2 M). The resulting precipitate was 

filtered off and dded In a heated vacuum pistol to give the title compound as a beige solid 

(4.7 g). 

1H NMR (400 MHz, DMSO-D6) B ppm 6.54 (dd, J=2.0, 3.2 Hz, 1 H) 7.42 (!, J=2.8 Hz. 1 

H)7.77 (d,J=2Hz, 1 H)8.03 (d,J=1.8 Hz, 1 H) 11.27(s,1 H) 13.1-13.7 (bs,1 H)MSmlz 

238/240 (1:1 ratio) (M-1) r.t 3.41 min. 

(7) s:.bromo-1H-indole·7-carboxamld& 
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5-bromo-tH-Jndole-7-carboJ<)IIic acid (20 g, 83.5 mmol), 0-(7-Azabenzabiazol-1-yi}­

N,N,N',N"'elramethyluronlum hexafluorophosphate (38 g, 100 mmol), ammonia solution 

in dioxane (0.5 M, 502 mL, 250 mmol) and dHsopropylethylamlne (32.6 g, 44 mL, 250 

mmol) were dissolved In dry dichloromethana (500 ml) and stirred at room temperature 

for 50 houts under a nitrogen atmosphere. The reaction mixture was then partitioned with 

C· saturated sodium bicarbonate solution, separated and washed with salurated brine 

solution. The organic layer was concentrated in vacuo, re-dissolved In methanol and pre­

adsorbed onto silica. Purification was acnleved by silica flash chromatography using an 

ethyl acetate-cyclollexane gradient system on an ISCO sq16x machine. 

0 

1H NMR (400 MHZ. DMS0-06) 8 ppm 6.47 (t, J=2.4 Hz, 1 H) 7.38 (t J=2.8 Hz, 1 H) 7.50 

(bs, 1 H) 7.84 (d, J=1.8 Hz, 1 H) 7.92 (d, J=1.3 Hz, 1 H) 8.18 (bs, 1 H) 11.28 (bs, 1 H) MS 

mlz 2371239 (1:1 ratio) (M·1) r.l2.88 min. 

(8) 1,1-ylethyl1-[{bls{[(1, 1·dlmethylethyl)oxy]carbonyl)amlno)carbonyq-5. 

bromo·1H-Indole-1.....-boxylate 

5-bromo-1H--indole-7.....-boxamide (16.9 g, 70.5 mmol) was dissolved In dlchloromelhane 

(500 mL). To this was added dHert-butylcarbonate {50.8 g. 0.233 mol) and 4-

(dlmethyfam/no)pyridine (0.86 g, 7 mmol) and !he mixture stirred at room temperature for 

16 hours under a nitrogen atmosphere. 
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AqueotJS hydrochloric acid (2M, 200 mL) was added and tile organic phase separated 

and dried over magnesium sulfate. After filtration the dichforomethane was removed ln 

vacuo to give the title compound as a yellow solid (40.0 g). 

1H NMR (400 MHz, DMS0-06) 3 ppm 1.32 (s, 18 H) 1.57 (s, 9 H) 6.78 (d, .r-3.8 Hz, 1 H) 

7.32 (d, .1=1.8 Hz, 1 H) 7.77 (d, J---ll.8 Hz, 1 H) 8.03 (d, J=2.0 Hz, 1 H) MS mlz 539/541 

(1:1 ratio) (M+1)' r.t 4.04 min. 

(9) 1, 1-dimolhyiethyl 7 -[(bls{l{ 1,1-dimothylethyl)oxy)carbonyl)amino)carbonyl)·3-

iodo-5-phenyi·1H-IndoJe..1·carboxylate 

3-iodo-5-phenyi-1H-indole-7-carboxamide (1.0 g, 2.76 mmol) was dissolved in 

dichlorometllane (120 mL) and to it was added di-tert-butylcarbonate (1.9 g, 8.56 mmol) 

and 4-(dl·methylamino)pyridlne (20 mg, 0.16 mmol) and the mixture stirred at room 

!amperaturo for 16 hours under a nitrogen atmosphere. Another 1.87 g di-terl· 

C bulylcarbonata was added and the reaction left lor 24 hours. Anolher 1.9 g di-tert· 

butyk;arbonale and 20 mg 4-(d~methylamino)pytidlne was edded and the mixture stirred 

for 48 hours. The mixture was pre-adsorbed onto silica in vacuo and purified by silica 

flash chromatography using an ethyl aootate/cyclohexaneltriethylamine elution system on 

an ISCO sq16~ machine. The combined fractions were concentrated ;n vacuo to give the 

title compound as a white foam (1, 1 g). 

1H NMR (400 MHz, DMS0-06) S ppm 1.32 (s, 18 H) 1.59 (s, 9 H) 7.42 (t, .1=7.4 Hz, 1 H) 

7.51 (t, J=7.7 Hz, 2 H) 7,55 (s, 1 H) 7.69 (s, 1 H) 7.73 (d, J"7.8 Hz, 2 H) 8.02 (s, 1 H) MS 

(M+1}' 663 r.l4.26 min. 

(10) Methyl!!--(1 -methylpyrrolidln·2·yl)-5-phenyl·1 H·lndole· 7 -carboxylate 
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0 0 
I 

To 0.4 m1 (4.0 mmol) of 1-melhyl-2-pyrrotidine cooled In an Ice bath was added 410.0 mg 

(2.6 mmo~ of POCb wHh stirring for 30mln. The temperature was kept below 15"C. The 

mixture was stined an addltlona110mln, and then a solution of 500.0 mg( 2.0 mmol) of 

methyl5-phenyi-1H-Indole-7-carbo><ylate in 0.4 mL of 1-melhyl-2-pyrrolidlne was added 

slowly during 1 hr. The temperature rose to 45•c and a soHd prsolpitated. The mixture 

was heated at ao•c for 2 hr and purified by oombiflash to get methyl (3Z)-3-(1-methyl-2-

pyrrolidinyiidene)-5-phenyi-3H-Indoie-7 -carboxylate 200.0 mg (30%). 

A solution of methyl (3Z)-3-(1-me!hyl-2-pyrrolidin)llidene)-5-phenyi-3H-indole-7-

carboxyfate {335.0 mg, 1.0 mmol) in E!OH {10.0 ml) was treated with NaBH. (124.0 mg. 

3.0 mmol). The resulting solution was stirred at ambient temperature overnight after which 

time the solvent was removed under reduced pressure and water (5.0 mL) was added. 

The aqueous phese was extracted with C/-hCI, (3•10mL). The organic phase was drtad 

over ~., fl~ered and concentrated and the resutiing crude product purified by flash 

chromalography (Ethyl acatete/Hexane 10%-60% vlv) 1o afford the title compound 330.0 

mg (90%). 

\J 1H NMR (400 MHz, COCl3) ll ppm 1.90 (m, 1 H) 2.09 (m, 2 H) 2.29 (m. 4 H) 3.29 (m, 1H) 

3.49 (m, 1 H) 4.03 (s, 3H) 7.38 (m, 2 H) 7.37 (m, 2 H) 7.71( m, 2H), 8.18 (d, J=2.0Hz, 1H) 

8.22(d, J=1.6Hz:, 1H) 9.72(s, 1H), LCIMS mlz 335 (M+1) r.t 1.80 min. 

(11) 3-{1-{ethyl(methyl)amino]propyl}-5-phenyf-1H•indole-7 -carboxylic acid 
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To methyl 3-(1-methylpyrrolidin-2-yl)-5-phenyl-1 H-indole-7 -carboxylate (335.0 mg, 1.0 

mmol) in MeOH {15.0 ml), was added LiOH.2H,O (200.0 mg, 5.0 mmol). The resulting 

solution was heated under refluxing conditions overnight. The solvent was removed in 

vacuo and lhe residue was acidified with aqueous hydrochloric acid (2M, 2.5 ml) to pH;f_ 

The resulting solution was extracted wilt\ EtoAc {4x10 ml), dried over Na,SO., filtered 

and evaporated to afford lhetit!e compound (300.0 rng, 93%). 

1H NMR (400 MHz, MeOO) 8 ppm 2.34(m, 2H) 2.63 (m, 3 H) 2.88 (m, 2 H) 3.24 (m, 2 

H) 3.29 (m, 1H) 3.83 (b, 1 H) 7.37 (rn, 1H) 7.50 (m, 2 H) 7.74(m, 2H), 8.24 (m, 2H), 

LCIMS mlz 321 (M+1) r.l. 1.60 min. 

(12) Metllyl3--(2,5-dioxopyrrolidin·3-yi)..Si>henyJ..1H·Indole-7-carboxylate 

NH 

0 

0 

To a solution of methyl5-phen)+1H-indo/e-7-carboxylate(500.0 rng, 2.0 mmol) In acellic 

acid (10.0 ml), was added 85% H.PO. (2.0 ml), 1H-j)yrro/e-2,6--dlone (600.0 mg, 6.0 
/"~·.' 

l~ mmol}. The reaction mixture was heated under reffux conditions for 4Bhr. After removing 

the solvent in ll!lCUO, EtOAc (15 ml) and saturated NaHCO. (10 mL) were added. The 

aqueous phase was separated and washed wilt\ EtOAc (2x15 mL). The combined organic 

layers were dried over NazSQ4 and purified by Comblflash (Ethyl acela!1>/Hexane 10"k-

60% v/v) to afford the title compound (365.0 rng, 52%) 

1H NMR (400 MHz. CDCI3) 8 ppm 2.97 (dd, J~18.4, 4.2Hz, 1 H) 3.31 (m, 1 H) 3.99 (s, 3 

H) 4.39 (m, 1H) 7.17 {s, 1 H) 7.27 (m, 1H) 7.40 (m, 2 H) 7.46(m, 2H), 7.93 (s, 11-1), 

8.16(s, 1H)9.92(b,1H) LC/MS mlz 349 (M+1) r.l.1.92 min. 

(13) (5-phenyl-3-pyrrolicfm-3-yi-1H-indol·7..yl)methanol 

-43. 



wo 2005/(}67923 PCT/GB2005/000685 

To a stirred solution of LAH in THF (1.0M, 16.0 ml, 16.0 mmol)) at o•c was added the 

methyl 3-{2,5-aloxopyrrolidin-3-yl)-5-phenyi-1H4ndole-7-carboxylate (160.0 mg, 0.41 

mmol). The resulting mildure was heated to reflux under Argon for 12 hr. The resuWng 

mixture was cooled and Na,S0,..10H20 {1.5 g) was added cautiously portionw!se, 

followed by H20 (100 ul) and then by EtOAc (20 ml). The resulting mixture was then 

stlrred at room temperature under argon for 4 hr. The mixture was nnered through Ceilte, 

and the flnrate was evaporated under reduced pressure and purified by comblflash (Ethyl 

acetateiH""""" tO"k-60% vlv) to afford the nne compound (79.0mg, 65%). 

LC/MS m/z294 (M+1) r.t 1.60 min. 

(14) tert-Butyl 3-{7-(hydroxymetllyl)·5-phenyi·1H-Indol·3·yl)pyrrolldine·1· 

. carboxylate 

To a solution of (5-phenyi-31:>yrrolldin-3-yi-1H-Indol-7-yl}methenoi (56.6 mg, 0.2 mmol} in 

dicl\loromethane (15 ml) was added Et,N (66.0 mg, 0.66 mmol) and bis(1, 1-

dimethyfelhyi) dicarbonate (48.4 mg, 0.22 mmol). The solullon was stired overnight. 

Picl\oromethane (50.0 mL) was added. The resulting solution was washed wilh H:P (10 

ml) and brine (10 ml), dried 0\/l!l' NazS04, and purttied by Comblltesh (Ethyi 

acetate/Hexane 10%-60% v/v) to afford the 66e compound (48.0mg, 60%). 

LCIMSmlz 394 (M+1) r.t. 2.20 min. 
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(15) Methyl3-{1-{[(1, 1-d!melhyle!hyl)oxyjcarbonyl}-3-pyrrolidlnyQ-5-phenyl-1 H­

indole--7 -carboxylate 

To a solution of lett-butyl 3-{7-{hydrOX)'Til<>!hyl}-5-phenyl-lmndol-3-y!Jpyrrolldlne-1-

carboxylale (39.3 mg, OJ mmol) in THF (10 ml) was added Mn02 (174.0 mg, 2.0 mmol). 

The solution was sllrrad for 14hr, filtered through celite and the solvent remoVad under 

raducad pressure. The crude product was dissolved in MeOH (5.0 m!) and HCI (2.0 M, 

2.0 ml). To the resulting solution was added Ag,O (23.2 mg, 0.1 mrnol) and NaCN ( 17.1 

mg, {),3 mmol). The resulting solution was healed overnight The solvent was removed 

under reduced pressure and !he resulting material was used directly In the next step. 

LCIMS mlz 422 (M+1) r.t. 2.72 min. 

(16) 1, 1-dimethylelhyl-3-[7 -(aminocarbonyQ-5-phenyl-1 H-indol-3-yl]-1-pyrrolldlne 

carboxylate 

To methyl 3-{1-{!(1, 1-<llme!hylelhyl)oxyjcarbonyl}-3-pyrrolidlnyl}-5-pheny~ 1 H-lndole-7-

carboxylate (105.0 mg, 0.25 mmol) in MeOH (15.0 mL) was edded Li0H.2H,O (100.0 mg, 

2.5 mmol). The resutting solution was healed at reflux overnight The methanol was 

rernoVad in vacua and !he residue was acidified wtth aqueous hydrochloric acid (2 M} to 

pH=1. The resulting solution was extrec!ed wtth EtOAc (4x10 mL), dried over Na,SO,, 

fi!lelsd and evaporated to atiord the crude acid. The crude acid, 0-(7-Atabenzattiazol-1-
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yi)-N,N,N',N'tetramethyluronium haxafluoropl\oophate (57.3 mg, 0.15 mmol) and 

ammonia solulion in MeOH (2.0 M, 1.0 mL, 2.0 mmol) were dissolved in dry 

dichloromethane (10 mL) and stirred at room temperature lor 50 hours under a nitrogen 

atmosphere. The reaction mixture was then extracted with EIOAc (4x10mL), dried over 

NazSQ4• filrered and evaporared to afford the title compound (40.0mg, 40%), 

LC/MS mlz 421 (M+1) r.t 2.60 min. 

(17) 1, 1-dimethyleillyi(3E)-3-!!7 -(aminocarbonyJ)-5-phenyl-1 H·indol-3-yQ 

methylldene}1·piperldlnecarboxylate and 1,1-dimethylefhyi(3Z)·3·{[7 ·(amlno­

carbonyl)-5-phenyl-1H-Indol·3.yl) mefhylldene}-1-piperldinecarboxylate 

H,N 0 

The li1ie compound was prepared acoordlng lo the procedure of example so·. Thus, 5-

phenyi-1H-indole-7-carfloxamide (120 mg, 0.5 mmol) , 1, 1-dlmethylelhyl 3-lonn)'l-1-

plperidineoarboxylate (227 mg. 1.0 mmol) and NaOMe (4.0 ml, 2.0 mrnol) were reacted 
r''-
1._,_) tt>ftlrtn two Isomeric compounds (175 mg ). 

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

(18} 1,1-dhnethylothyl·3-{[7 -(aminocarbonyl)-5-phenyi-1H·Indol-3-yl]methyl}1· 

plperidlnecarboXylate 
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To a solution of 1, 1-<llmethylelh)ll {3Z)-~ -(aminocarbonyl)-5-phenyi-1H-lndol-3· 

yijmelh)llidene}-1-piperidineoarboxylale {82.0 mg, 0.189 mmol) in MeOH (10 mL) was 

added Pd(OH)z (20 mg). The reaction mixture was hydrogenated under 50 Psi H2 on a 

Parr-shaker for 14 hr. The metal catalyst was filtefed off and the flllrate concentraied. 

The resulting crude product was purified by flaeh chromatography (Ethyl acetate!He><ane: 

20-30% vlv) to give the desired product 25.0 mg. LCIMS: 334.2. r.t: 2.49. (M + 1-100) 

(19) 1, 1-dlmelhyletllyl 4-{(E)·2·[7 -(amlnocarbonyl)-5-phenyl·1 H~ndol-3-yl}ethenyl}-1· 

plperldinecarboxylate and 1,1-dlmethylethyf 4-{(Z)-2-{7-(amlnocarbonyl)-5-phenyl· 

1H·Indol-3..yl)ethenyl}·1;>1peridinecarbo>cylate 

H,N 0 

The lltie compound was prepared according to the procedure for example 5D. Thus, 5-

pheny!-1modole-7-<:arboxamide (830 mg, 3.5 mmol). and 1,1-dlm&thylethyl4-!ormyl-1-

pipertdineoarboxy!ate ( 3.2g, 14.0 mmol) were reacted to form 500.0 mg (3G%) of the two 

isomertc (EIZ) products. 

LCIMS m/z 446.6 {M+1) r.t: 2.29; r.t 2.81 

(20) 1, 1-dlmethyletllyl-4-{2-{7-(aminocarbonyf)-5-phenyf-1 H~ndol-3-yQethyl}-1· 

piperidine carboxylate 
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The Iitie compound was prepared according to the procedure for intermediate 18. Thus, 

1,1-d!methyleth)ii 4-( (E)-2·[7 -(aminocarbonyl)-5--phenyl-1 H-lndo~3-yijetnenyl)-1-piperidine 

carboxylate (410.0 mg. 0.92 mmol) was hydroeenated to gave desired product40.0 mg. 

LC/MS: 348.0 ( M+1-100). R.t 2.85 

(21) 1 ,1-dimethytethyl 4{(7 -(amlnocarbonyl)-5-((1 E,2Z)·1·ethylidene-2,4-pentadlen· 

1-yl]-1 H-indol-3-yl)methylidene)-1-plperldlnecarl:loxylale 

The Iitie compound was prepared according to the procedure for example 50. Thus, 5-

pheny~1f>-indoie-7-carboxamlde (1.05 g. 4.41 mmol), 1,1-dimethylelllyl +ronnyl-1-

piperidlnecarboxylate (3.2g, 14.0 mmol), and sodium methoxide (85 mL. 17,7 mmol) was 

reacted to form the desired product 660.0 mg. 

lCIMS: 432.4. r.t: 2.41. 

(22) 1,1-dlmethylethyl-4-(f7 -(amlnocari:Jonyl)-5-phenyl·1 H·indol-3-yljmethyl}-1-

piperldlne carboxylate 



wo 2005106m3 

0 
NJ., I 

Di"-

The title compound was prepared according to the procedure for Intermediate 18. Thus, 

1,1-dimalhylethyl 4-({7 -( aminocarbonyl)-5-[( 1 E,2Z)·1-ethylidene-2,4--pentadlen-1-yl]-1 H­

lndol-3-yl}melhytidene)-1-piperidinecarboxylata (280.0 mg, 0.633 mmol) were 

hydrogenated to give desired product 22.0 mg. 

r·'· LCIMS: 434.4. r.t 2.61 
'-~ 

(23) 5.(4-chloroph<myi)-1H-indol ... 7-earboxylic acid 

Cl 

To a solution of 5-bromo--1H-Indale-7-carboxylic acid (2.76 g, 11.5 mmal) in a mixture of 

dioxane (30 mL) and water (10 mL), chloruphenylhoronic acid (7.19 g, 46 mrnol), cesium 

C carbonate {3.74 g, 23 mmol), pallsdium acetate (258 mg, 1.15 mrnol) and 1,3-bls(2,4,6-

lfimelhylphenyl)imidazolium chloride, mln.(784 mg, 2.3 mmol) were sdded. The reaction 

mixture was stlnrsd at 80 'C for 16 hours. All solvent was evaporated. The residue was 

partitioned between ethyl ecetate (50 mL) and 1 N of HCI (50 mL). The aqueous layer 

was ex!n3c!ed with ethyl acetate (50 ml.x2) and lhe combined organic phase was dried 

over Mg,SO, and concerrtrated under reduced pressure and purified by ftash column 

chromatography (CH,GI;JMeOH, 9614) to yield the desired product (1.46 g, 47%). 

lCIMS: mlz 272.0 (M+H), 1.96 min. 

(24) 5-(4-chlorophenyi)·1H·indole-7 -catboxamide 
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To a solution of 5-(4-chiorophenyl}-1H-indol&-7-carboJ<}'Iic acid (1 .46g, 5.30 mmol) in DMF 

(10 mi..), HATU (4.07 g, 10.72 mmol) and NH2 in MeOH (2.0M, 10.72 ml) were added. 

The reaction mixture was stirred at room temperature fur 2 hours after which time !he 

mixture was partitioned between ethyl acetate (50 ml) and water (50 ml). The aqueous 

phase was e-ctad wi!h ethyl acetate (50 mLx2) and the combined organic phase was 

drled over Mg,SO, and concenlraled under reduced pressure to give the title compcund 

without further purification (1.3 g, 89%). 

lC/MS; m/z 271.0 (M+H), 1.98 min. 

(25) 5-( 4-chlorophenyl)-3·[1-{pbenylmethyl)-1 ,2,3,S·!etrahydro-4-pyrldlnyl]·1 H· 

lndole-7-carboxamide 

To a solution of 5-(4-chtorophenyi)-1H-Indole-7-carboxamide (310 mg, 1.14 mmol) in 

me!hanol (5mL), 1.-phenylmethyl-4-piperidinone (684 mg, 3.42 mmol) and sodium 

me!hoxide (0.5 M in THF, 13.7 mi.., 6.84 mmol) were added. The reaction mixture was 

stirred at rellux temperature fur 16 hours. All solvent was evaporated under reduced 

pressure. The residue was partllioned betw'"'n ethyl acelale (25 mL) and water (25 ml), 

!he aqueous layer was extracted with ethyl acetate (25 mlx2) and the combined organic 

phase was dded and concentrated under reduced pressure. The resulting residue was 

purified by flash column chromatography (CH2CI,IMeOH, 96/4) to yield the desired 

product (450 mg, 93 %). 

lC,IMS: mlz452.0 (M+H), 2.9 mill. 
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(26) 5·(4-chlorophenyl)-3·(4-piperidinyl)-1 fl.lndoie-7 ·carboxamide 

H 

Cl 

To a solution of 5{4-cl\lorophenyi)-3-!1-(phenylrnelhyl)-1 ,2, 3,6·1etrahydro-4·pyrldlny1J·1 H­

indole-7-<arboxamide (480 mg, 1.06 mmol) in ethanol (50 ml), palladium (10% on 

acfi\lated carbon, 55 mg) was added. The T<lll<:tion mixture was hydrogenated under an 

atmosphere of H, balloon for 16 hours. The resulting mlxltlre was filtered through calite 

and the filtrate concentrated to give the desired product without !uriher purification (280 

mg, 75%). 

LC/MS: mlz 354.0 (M+H), 1.42 min. 

(27) 5-bromo-111-indole-7-carboxamido 

Br 

To a soluUon of 5-bromo-1fl.lndoie-7·carboxylic sold (10.0 g, 42 mmol) in CH,CI, (10G 

ml) at room temperature. EDC (9.66 g, 50.4 mrect), HOB! (6.81 g. 50.4 mrect) and NH, 

(2.0 Min MeOH. 84 mL, 168 mmol) were edded. The reaction mixture was snmld at room 

temperature far 16 hours. The solvent was evaporated and the residue parliUOftad 

between ethyl acotale (100 ml) and water (100 mL). The water layer was extracted with 

ethyl acetate (100 mLx2) and the combined organic phase was dried over MgSO. and 

concentrated to give lfle crude product (10 g. 98%). This crude product was used directly 

in the next step without further purification. 

LCIMS: m/z 240.0 (M+H), 1.95 min. 
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(28) 1,1-dlmelhylethyl 4-[7 ·(amlnocarbonyQ-5-bromo-1H-Indol-3-ylj-3,6·dlhydro-

1 (211)-pyridlnecarboxylate 

Br 

To a solution of 5-bromo-1H-indal&-7-carboxamide (10 g, 41.84 mmol) In methanol (5ml), 

1,1-dlmethy!eillyl 4-oxa-1-plperidinecarboxyfate (684 mg, 3.42 mmol) and sodium 

methoxide (0.5 MIn THF, 13.7 mL, 6.84 mrnol) were added. The reaction mixiJJre was 

stirred at reflux temperature for 16 hours. All solvent was evapora!sd under reduced 

pressure, The residue was partitioned between ethyl acetate (100 ml) and waiEr (100 

mL). The combined organic phase was dried over MgSO, and concentrated under 

reduced pressure, and purified by flash column chroma!ograplly (ethyl acelale/hexane, 

111) to yield the desired product (7 A g, 43 % ). 

LCIMS: mlz 420.0 (M+H), 2.35 min. 

(29) 1,1-dimetbylethyl4-[7-(aminocarbonyl}-5-bromo-1H·Indol·3·ylJ-1-plperldlne 

carboxylate 

To a sciUtion of 1, 1-dlmethyletllyl 4-[7 -(amlnocart>onyl)--5-bramo-1H-indal-3-yij-3,6-­

dlhydra-1(2H)·Pyridinecarbal<)llate (7.41g, 17.84 mmol) in ethanol (600 mL), platinum 
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oxide (ZOO mg, 5%) was added. The reaction mix!ure was hydrogenated under an 

atmosphere of H, balloon for 16 hours. The resul!lng mixture was filtered through oolite 

and the flllrate was concentrated. The resulting residue was purtf>ed by flash colurm 

chromatography (Ethyl acelate/l-lexane, 1:4 to 2:1 vlv) lo give the desired product {3.6g, 

48%). 

LC-MS: mlz 422.0 (M+H), 2.25 min. 

(30) 5-bromo-3-(4-piperidinyl)·1fl.indole·7-earboxamlde 

H 

To a solution of 1, 1-dlmet11)'1ethyl 4{7-(amlnocarbonyl)-5-brorno--1fl.indol-3-yl]·1-

plperidlnecarboxylate (1.56 g, 3.7 rnmol) In methanol (10 ml), HC!In dioxane (4M, 35.5 

ml) was added. The reaction mhdure was stirred at room temperature ror 2 hours. The 

solvent was evaporated under reduced pressure and the resulting residua was partitioned 

between ethyl aaatete (50 mL) and 5% of aqueous NaOH (50 mL). The aqueous layer 

was washed with ethyl acetate (2x50 mL) and the combined organic phases were dried 

and concentrated under reduced pressure to give desired product (685 mg, 58%), which 

was used In the nexi step without further purification. 

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

(31) 3-{1-(elhanesulfonyl)-4-plperldlnyl)-5-(4,4,5,5-tetramethyf·1,3,2-dloxaborolan-'l!­

yl)-1H·Indofa·7-carboxamide 
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To 5-bromo-3-[ 1-(elhanesulfonyl)-4-pi;reridinyij-1 H-indol<>-7 -carboxamida · ( 1 00 rng, 0.24 

mmol) In toluene (4 mL), bis(pinacolato) dlboron (67.5 mg, 26.4 mmol) PdCI,(dppf) (2 rng, 

0.0024 mmol) and potassium acetate (47 mg, 0.48 mmol) were added. The resuliing 

reaction mixture was heat In a Smfth Synthesizer microwave at 160'C for 45 min. The 

soNeot was removed under reduced pressure and the resuJting residue \'Vas partitioned 

between ethyl acetal& (10 ml) and water (10 ml). The combined organic phese was dried 

over MgSO,and concentral&d to give a crude product (170 mg), This crude product was 
used directly in the next step without further purtficaUon. 

LCIMS: mlz 462.0 (M+H), 2.2 min. 

(32) 1,1-dimethylefuyl 4-(7 -(aminocarbonyl)-5"'{2-lhienyl)-1 H-indol-3-yl]-1-

piperidinecarboxylate 

0~ 
N 

f s 

To a soluUon of 1,1-dimelhylethyl 4-{7-(aminocartxmyl)-5-bromo-1H-indol-3-yl)-1-

plperidinecarboxylale (95 mg, 0.23 mnrol) In dioxane (1.5 mL) and water (0.5 ml), 2-

thlenylboronlc acid (115.2 mg. 0.92 mnrol), Pd(PPh;,), (26.6 rng, 10%) and potassium 

carbonale (254 mg, 1.84 mmol) were edded. The reaction mixture was heated in a Smilh 

synthesizer microwave at 150'C for 20 min. All solVent was eliaporated under reduced 

pressure. The residue was partitioned between ethyl acetal& (10 mL) and water (10 mL). 

The organic phase \I'JSS dried over MgS04 and concentrated under reduced pressure. and 

purified by ftash column chromatography (ethyl acelatelhexane, 1/1) to yield the desired 

product (90 rng, 95 %). 

LCIMS: m1z 426.0 (M+H), 2.47 min. 
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(33) 3-(4-plperldlnyl)-5-(2·thienyl)-1 H-lndole-7 -carbnxamide 

H 

{I s 0 
--""' 

To a solution of 1,1-dimethylethyl 4-[7 -(aminocarbonyl}-5-(2-thienyi)-1H-indol-3-y1]-1-

plperidinecarboxylale (90 mg, 0.22 mmol) in MeOH (3 m~). HCI (4.0M In dioxane, 2.00. 
~----\..) ml) was added. The reaction mixture was slirred at ambienl temperature for 2 hours, 

after which time the solvent was removed under reduced pressure and the resulting 

msidue wes pertl!ioned between ethyl acetate (10 ml) and 10% sodium hydroxide (10 

ml). The aqueous layer was extracted with ethyl acetate (10 mlx2) and the combined 

organic phase was dried over MgS04 and concentrated to give a crude product (53 mg, 

77% ). This was used directly In the next step wilhoul further purification. 

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

(34) 1,1-dlmelhylethyl 4-[7 -(amlnocarbnnyl)-5-(3-thlenyQ-1 H-lndol-3-yl)-1-

plperidlnocarboxylate 

The titie compound was prepared accmding to the procedure for lnlermediale 32. Thus, 

1 , 1-dirnethylelhyl 4-[7 -(aminocarbonyl)-5-bromo-1 H-lndol-3-yij-1-plperidlnecarboxylale 

(500 mg. 1.18 mmol) in dioxane (1.5 mL) and water (0.5 ml), 3-lhlenylboronlc acid (606 

mg. 4.72 mmol), Pd(PPhak (138 mg, 10%) and potassium carbonate (651 mg, 4.72 
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mmol)) in dioJ<ane (3.0 ml) and water (1.0 ml) were reacted to form the desired product 

which was purllled by Hash column chromatography (ethyl acetate/hexane, 1/1) to yield 

the desired product (460 mg. 92 %). 

LC/MS: m/z 426.0 (M+H), 2.45 min. 

(35)3-(4-plpelidinyl)-5-{3-thienyi)-1H·indoie-7-carboxamide 

The ulle compound was prepared according to the procedure for Intermediate 33. Thus, 

1,1-<limethytathyl 4-[7-( aminocarbonyl)-5-(3--ihienyl)-1 H~ndol-3-yl]-1-piperidinecarboxylate 

(460 mg, 1.06 mmol) and HCI (4.0M in dioxane, 10 mL) in MeOH (5 mL) was reacted to 

form 1he desired product without furiher purification (260 mg, 7 4%). 

LCIMS: miz 326.0 (M+H), 1.60 min. 

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

OH 

0 

NH, 

5-Bromo-1H-indcJe.7-carlloxamide (2.005 g, 8.39 mmol), 4-carboxyphenyl boronic acid 

(4.200 g, 25.3 mmol) and poiesslum phosphate (3.561 g, 16.78 mmol) in 1 ,4-dloxan (35 

mL) and water (40 mL) were treated with a solution Gl 2'(dimelhylamino}-2-biphen;1-

paliedium (II) chloride Dlnorbornyl phosphine complex (0.236 g, 0.420 mmol) in 1,4-doxan 

(5 ml). The reaction miXture was heated at 85 "C for 4 hours under nilrogen. The cooled 

mixture was partitioned between ethyl acetate (2x80 mL), water (150 ml} and brine (10 

mL). The layers were separated and the organic phase concentrated in vacuo to give the 
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crude malerial (3.89 g). Meihanol (25 mL) was added and a softd removed by filtration 

(1.127 g). This sblid was lrfu.lrated In ace!onHrile (2DmL) and ihe solid removed by 

nitration to give ihe title compound (0.004 g. 47%). 

1H NMR (400 MHz, DMSQ.D6) ~ppm 12.80 (v.brs, 1 H) 11.20 (br.s, 1 H) 8.28(br.s, 1 H) 

8.13 (br.s, 1 H) 9.00 (br.s, 1 H) 6.02 (112AA'BB', 2 H) 7.92 (112AA'BB', 2 H) 7.45 (br.s, 1 

H) 7.38 (~ 1 H) 6.56(1, 1 H) 

lCMS mlz 281 (M+1f, Rt. 2.91 min. 

(37) 3-{7"(aminocarbonyi)·1H·indol·5·yl]benzoic acid 
0 

5-Bromo-1H-indole-7-carboxamlda (2.001 g, 8.36 mmol), 3-carboxyphooyl boronic acid 

(4.171 g, 25.0 mmol) and potassium phosphate (3.595 g, 17.0 mmol) in 1,4-dioxan (32 

mL) and water (40 ml) were treated with a solution of 2'(dimaihyiamino)-2-biphenyl­

paliadium (II) chloride Dinorbornyl pllasphine complex (0.234 g, 0.418 mmol) in 1,4-doxan 

(8 mL). The reaction mixture was haated at 85 'C for 21 hours under nitrogen. The 

ooofed mixture was partitioned between elhyl acetate (2x80 mL). waler (150 mL), brine 

() (10 ml) and dichtoromelhane {70 mL). The layers were separated and the organic phase 

COIJCelllraled in vacuo to give the crude malerlal (2.219 g). This solid was triturated In 

acetonillile and the solid removed by fiHration to give the title compound as a pale pink 

solid (0.774 g, 33%). 

1H NMR (400 MHz, DMS0-06) a ppm 13.05 (v.brs, 1 H) 11.17 (br.s, 1 H) 8.32(br.s + t, 2 

H) 8.08,8.05 (2 x br.s, 2 H) 8.02 (dt, 1 H) 7.90 (~ 1 H) 7.60 (t, 1 H) 7.42 (br.s, 1 H) 7.38 

(!, 1 H) 6.56(dd,1 H ) 

LCMS miZ 281 (M+1)', Rl2.87 min. 
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(38)1, 1-dimethyletbyl 7 -[(bis([(1,1-dimethylelhyl)oxy]carbonyl}amino)carbonyl)·5-

bromo-3-(3·pyridinyl)-1 H·illdole-1-carboxylate 

~ 'N 

A solution of 1, 1-dimeihylethyl 7-[(bls{[(1, 1-dimethylethyl)oxy]carbonyl)amino)oarbonyij-5-

bromo-3-iodo-1H-indole-1-camoxy!ale (200.8 mg, 0.300 mmol), 3-pyrldine boronic acid 

(39.7 mg, 2.31 mmol, 1 eq), potassium carbonate (65.8 mg, 0.40 mmol, t2 eq) and [1,1'­

bis(diphenylphoshino)ferocenajdichloropalladium (II) complex with dlcl11oromethane (25.8 

mg, 0.03 mmol, 0.1 eq) dissolved In dimeihyWormamlde (2 mL) was heated at BO"C under 

nitrogen for 3hr. The resullanl mlx!tlre was partitioned between water (20 mL), brine (5 

mL) and ethylacelale (2x1 0 mL). The organic ~ were combined, dlied and 

concentrated In vacuo to give a dark oil which was purified on a 1 Og smca car!rtdge 

eluting with cyclohexane.l eihylacelate , 0-20% .. to give the titie compound as a soUd (70.4 

mg). 

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

(39) 3{(dimethylamino)methylij-5-phenyi-1H-!ndole-7-carboxamlde 

I 
N..._ 

A mixture of formaldehyde (82pl, 11.01mmol, 1.3eq) dimethylamlne (1551pi, 11.01mmol, 

1.3eq) and acetic acid (55ml) was cooled to O'C for 25min. 5-l'llenyi-1H-Indole-7-

carboxamlde (2.001g, ll.47mmol) was !hen added to the mix!tlre and stining was 

conlinued at room temperatur& for 181ml. The reaction mixture was brought 1o pH>12 with 

2N NaOH and lhe producl extracled lnlo ethyl acetate (2x300ml). The organic layer was 
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dried and evaporated to dryness. Dichlaromelhane was then added to the residue and the 

resultant whHe precipitate was flltered to give the title compound as a white solid 

{843.2mg). 

LCIMS mlz ~ 294.3, R.I.~ 2.12 min. 

· (40) [7-(amlnocarbonyl)·5·pheny14H-Indol-3·yij-N,N.N-trimethyt-metbanaminium 

Iodide 

A solution of [(dimethylamlno)methyQ-5-phenyt.1 H-lndale-7 -carboxamlde {821mg, 

2.77mmal) In absolute ethanol {10ml) was coaled to O'C. ladomethane (690~1, 

11.06mmal,4eq) was added and tha reaction mixture was left stirring at O'C for 2hr. The 

mixture was then allowed to stir at roam temperature for a further 1hr. LCIMS showed the 

presence of product .S the major component and the symmetrical quatemium salt also 

present Resultant mixture was evaporated to dryness to give the title compound as a 

solid {1.24g). 

LCIMS miz ~ 308.3, R.I. = 2.20 min. 

(41) 1,1-dimethytethyl 4-{7-(aminccarbonyl)-5-(2,4-difluorophenyi)·1H-indol~1)·1· 

plperidlnecarboxylate 

0~ 

H 

H,N 0 

Following the general procadure for Intermediate 32, 1, 1-dimethyle!hyl 4-[7· 

(amino~roma-1H-Irxtof..3-yij-1-plperidlnecarboxylate (100 mg, 0.24 mmol), 

• 59-
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(2,4-dlftuorophenyl)bomnlc acid (152 mg, 0.98 mmol), Pd(PPha)4 (28 mg. 10 %) and 

pOtassium carbonate (265 mg, 1.92 mmol) In dioxane (3 mL) and water (1mL) were 

reacted Ia form the desired product which was purified by flash column chromatography 

(ethyl acatete/hexane, 111) lo yield the desired product (104 mg, 97%). 

LC-MS: mlz 456.2, 2.48 min. 

(4.2) 5-(2,4-dilluorophonyl)-3-(4-pjperidlnyl)-1 H·lndole-7 -carboxamide 

F 

Following the general procedure for Intermediate 33, 1,1-dlmethylethyl 4-[7-

( am/nocarbonyl)-5--(2,4-difluorophenyl)-1 H-lndol-3-yl]-1-piperldlnecarboxylate ( 1 04 mg, 

0.23 mmoO and HCl ( 4.0 MIn dioxane, 2.25 mL) In methanol (5 ml) was reacted to form 

the desired product and was used wlthoul further purification (54.4 mg, 66%), 

LC.MS: 356.4, 1.49 min. 

(43) 1,1-dlmethylethyl 4-[7-(amlnocarbonyl)-5-(4-methoxyphenyi)-1H-Indol-3-yl]-1· 

piperidinecarboxylate 

o"K ro 
N 

0 

Following the general procaduro for Intermediate 32, 1,1-dimethylethyl 4{7-

(aminocarbonyl)-5--bromo-1H-lndol-3-yij-1-pipelidinecarboxylate (100 mg, 0.24 mmol), (4-

methoxyphanyl)boronic acid (148 mg, 0.98 mmol), Pd(PPhsl. (28 mg, 10 %) and 

potassium carbonate (265 mg, 1.92 mmol) in dioXane (3 mL) and water (1mL) were 
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reacted to form 1he desired product which was purlfl<l<l by flash column chromatography 

(e1hy! acetatelheXllne, 111) to yield !he desired product (68 mg, 64%). 

Lc-MS: rnt:z 450.2, 2.42 min. 

(44) 5-(4-me!hoxyphenyl)-3-(4-piperldinyi}-1H·Indole·7·carboxamlde 

Following !he ·general procedure for intermedla!a 33, 1,1-dlmethylethyl 4-{7-

(amlnocarbonyl)-5-{4-methoxyphenyl)-1 H-indol-3.yl]-1-piperidlnecarboxylate (68 mg, 0.15 

mmol) and HCI ( 4.0 M In dioxane, 1.47 ml) in methanol (5 ml) was reacted to form the 

desired product and was used wllhout further purification (28 mg, 52.8%). 

Lc-MS: 350.2, 1.52 min. 

(45) 1,1-dlmelhylelhyl 4·[7-{aminocarbonyl)-5-(4-fluoro-2-methylphenyQ-1 H-indol-3-

yl)-1-plperkllnecarboxy!ate 

F 

Following !he general procedure for Intermediate 32, 1,1-dlmethylethyl 4-(7-

(amlnocarbonyi)-5-bromo-1H-Indol-3-yl}-1-j>iperldlnecarboxyiate (100 mg, 0.24 mmol), (4-

ffuoro-2-me1hyiphenyl)boronic acid (148 mg, 0.98 mmol), Pd(PPh,). (28 mg, 10 %) and 

polassium carbonate (265 mg, 1.92 mmol) In dioxane (3 mL) and water (1mL) ware 

reacted to form the desired product which was purified by flash column chromatography 

(e1hyl acetate/hexane, 1/1) to yield !he desired product (100 mg. 95%). 
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LC-MS: mlz 452.2, 2.57 min. 

(46) 5-(4.fluoro-2-methylphenyi)-3-(4·PIPeridlnyl)·1 H-lndole-7 -carboxamlde 

FolloWing !he general prooeduro for intermediate 33, 1, 1-dimelhylelhy! +!7-
(aminocarbon)'l).&(+lluoro-2-meth)llphet'Jyl)-1 H-indof-3..)'1]-1-piperidinecatboxylate ( 1 00 

mg, 028 mmol) and HCI ( 4.0 MIn dioxane, 2.17 ml) in methanol (5 mL) was reacted 1o 

fonn me desired product and was used wlthoutf!Jrlher purification (54.8 mg, 70%). 

LC-MS: 351.8, 1.47 min. 

(47) 1,1-dimelhylethyl 4-{7-(amlnocarbonyQ-5·(4-fluorophenyi}-1H·Indoi·3·YQ·1· 

plperldinecarboxylate 

Following me get1eral procedUJ'10 for intermediate 32, 1, 1-dimelhylelhyl 4-[7 • 

(aminocarbonyl)-5-llrorJID..1H-Indol-3-ylj-11'iperidinecarboX)llate (100 mg. 0.24 mmol), (4-

fluoropherlyl)boronic acid {134 mg, 0.98 mmoQ, Pd(PPI1,)4 (28 mg, 10 %) and potassium 

carbonate (265 mg, 1.92 mmol) in dioxane (3 ml) and water (1ml) were reacted to form 

me desired product which was purified by flash column chromatography (ethyl 

ace!atelhexane, 111) to yield the desired product (92.8 mg, 90%). 

LC-1\!S: mlz 449.4, 2.92 min. 

-62. 
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(411) 5-{441uorophenyl)-3-{ 4-piperidinyt)-1 H-indole· 7 -carboxarnide 

Following the general procedure for intermediate 33, 1,1-dlmethylelhyl 4-fi'· 
(aminocarbonyi}S-( 4-fluoropl1<lt1yl)-1 H-indol-3-}'1}-1-piperidinecarboxylate (92.8 mg, 0.21 

rnmol) and HCI ( 4.0 M in dioxane, 2.1 ml) in methanol (5 mL) was reaclsd to form the 

desired product and was used wilhoul further puriflcadon (55.9 mg, 78% ). 

1-C-MS: 338.6, 1.53 min. 

(49) 1, 1-dimethylet!lyl 4-[7 -{amlnocarbonyl)-5-{ 4-blphenylyl)-111-indol-3-yt]-1· 

plperidinecarboxylate 

Following the general procedure_ for inl<lrmediate 32, 1,1-dimethylethyl 4-[7-

(amlnocarbonyl)-5-bromo-1fi..indol-3-yl]-1-piperidlnecarboxylate (1 00 mg, 0.24 mmol), (4-

biphenylyl)boronic acid (190 mg, 0.98 mmol), Pd(PPh3).. (28 mg, 10 %) and potassium 

carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were reacted to form 

the dssired product which was purifwd by flash column chromatography (ethyl 

acetate/hexane, 111) to yield the desired producl (78.3 mg, 67% ). 

LC-MS: m/z498.4, 2.88 min. 
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( 50)5·(4-biphenylyl)-3-(4-piperidinyij·1 H·indole-7 -carboxamide 

H2 0 

Following the general procedure for intermedlale 33, 1,1-<llmelh)'lethyl 4{7-

( amlnocarbonyl)-5-(4-biphen)llyl)-1 H-indol-3-yij-1-piperidinecarboxylate (78 .3 mg, 0.16 

mmol) and HCl ( 4.0 MIn dioxane, 2.01 mL) in melhanol (5 mL) was reacted to form the 

desired produ<:l and was used wilhout !Uiiher purification (49 mg. 78.4%). 

I.G-1\IS: 396.4, 1.78 min. 

(51) 1,1·dimelhylethyl 4·[7 -(aminocarbonyl}-5-(4-(1,1·dlmethylelhyl)phenylj·1 H-lndol· 

3-',VI]•1-plporldlneearboxylate 

or~ 
N 

'I "' "' x> H,N 0 

Fo»owlng lhe general procedure for intermediate 32, 1,1-dimef:hylelhyl 4-{7-

(amlnocarbonyl)-5-bromo-1H-Indot-3-yl]-1-piperidinecarboxyla!e (100 mg, 0.24 mmol), [4· 

(1,1-dimsihylelhyt)phenyljboronic acid (170.9 mg. 0.98 mmol), Pd(PPhs), (28 mg. 10 %) 

and potassium carbonale (265 mg, 1.92 mmol) In dioxane (3 mL) and water (1mL) were 
reacted to form the desired product which was purified by ftash colurm chroma!Dgraphy 

(elhyl ace!arelhexane, 111) to yield lhe desired product (1 05 mg, 94% ). 

LC-MS; m/z 476.2, 2.87 min .. 

(52) 5·[4-{1,1-dllltell!ylelhyl)phenyl]-3-(4-piperidiny!)-1H-Indole-7 -carboxamide 

-64. 
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Following the general procedure for intermediate 33, 1,1-dimethylethyl 4-£7· 
(aminocarllooyl)-5-[4-( 1,1-dimethylethyl)phen)ll]-1 1-f..indol-3-yl]-1-pipertdinecarboxylate 

(105 mg. 0.22 mmol) and HCI ( 4.0 M in dioxane, 2.27 mL) in me1llanol (5 mL) was 
reacted to form the desired product and was used withoul further purification (41.7 mg, 

50%). 

LC-MS: 376.2, 1.81 min. 

(53) 1,1-dimethylethyl 4-[7-(amlnocarbonyl)·5-(4·methylpheny1)·1ff.indol-3-yl]·1· 

plperidinecarboxylate 

H,N 0 

Following the general procadure for intermediate 32, 1,1-dlmethylethyl 4-[7-

(amlnocarbonyl)-5-bromo-1ff.lndo~3-yl]-1-plpertdinecarboxylate (100 mg, 0.24 mmol), (4· 

phenyl}boronlc acid (130 mg, 0.98 mmol), Pd(PPha). (28 mg, 10 %) and potassium 

carbonate (285 mg, 1.92 mmol) In dioxane (3 mL) and water (1mL) were reacted to form 

the desired product which was pwif<ed by flash column chromatography (ethyl 

acetatelhe><ane, 111) k> yield lhe desirod product (85 mg, 84%). 

LC.MS: mlz 434.2, 2.62 min. 

(54) 5-(4-melhylphenyl)-3-(4-piperldinyl)·1 H~ndiofe·7-carboxamide 

-65-
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Following the general procedure for intermediate 33, 1,1-dimethylethyl 4-[7-

(aminocarbonyl)-5-(4-methylphenyl)-1 H-indol-3-yl]-1-piperidlnecarboxylate (85 mg, 0.19 

mmol) and HCI ( 4.0 M In dioxane, 2.0 mL) In methanol (5 mL) was reacted to form the 

desired product without !llrther purilicallon (32 mg, 49%). 

(.,', lC.MS: 334.4. 1.40 min. 
\J 

Examples 

(1) 5-phenyi-1H-Indole-7-xamlde 

General method A 

1,1-dlmethylethyl 7-[(bls{l(1,1-dimathylethyl)oxy]carbonyl)amlno)carbonyij-5-bromo-1H­

indole-1-carboxylala (50 mg, 92 ~mol), phenyl boronic acid (23 mg, 0.18 mmol), 

potassium carbonate (40 mg, 0.29 mmol) and 1,1'­

!Jis(dlphenylphosphino)ferrocenedlchloropalladlum (II) (4 mg, 4.9 !JSOOI) were combined In 

dlmethyllormamlde (1 miL) and heated at 80 "C for 16 hours under nitrogen. The mlx!ure 

was then pre-adsorbed onto snlca and purified by silica 11ash chromatography using an 

ethyl aoota!e/cyclohexane elution system on an ISCO sq16X machine. The combinad 

fractions were concentrated in vat:llo, re-dissolved In ethanol (2 mL) and 15~ 
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concentrated hydrochloric acid added. The mixture was healed In a Smith synthesizer 

microwave for 5 minutes at 1500C then lha solvent was removed in vacoo to give the title 

compound as a pink sorrd (12 mg). 

1H NMR (400 MHz. OMS0-06) il ppm 6.54 (t, J=2.4 Hz, 1 H) 7.32 (I, .1=7.3 Hz, 1 H) 

7.37(1, .1=2.6 Hz. 1 H) 7.41 {bs, 1 H) 7.47 (t, J=7.7 Hz, 2 H) 7.78 (d, J=7.5 Hz, 2 H) 8.01 

(s, 2 H) 824 (bs, 1 H) 11.13 (bs, 1 H) MS mlz237 (M+tt r.l. 3.12 min. 

lARGER SCALE preparation af 5-phanyl-1 H~ndole-7-carboxaml<le 

1,1-<limelhylelhyt 7 ·[(bis{{{ 1,1-<lime!hylelhyl)oxy]carbonyl}amlno )carbonyl]-5-bromo-1 H-­

lndole-1-carbolcylate (4.95 g, 9.18 mmol), phenyl boronlc acid (3.36 g, 27.5 mmol), 

potassium carbonate (5.07 g, 36.7 mmoO and 1,1'· 

bis(diphenylphosphlno)ferrocenedichloropaHadium (II) {0.49 g, 0.6 mmol) were combined 

In dlmethylformamide (70 ml) and heated at 80 'C for 17 hours under a nl!rogen 

atmosphere. Further portions of phanyl boronic acid (1.12 g, 9.17 mmol), potassium 

carbonate (1.27 g, 9.18 mmol) and 1,1 '-bis(diphanylphosphlno )ferrocenedlchloropalladium 

{II) (0.25 g, 0.3 mmoQ were added, and heating continued for a further 21 hours. After 

coofmg to room felllpe!1llure and pre-adsorbtion onto silica, purification by sinca flash 

chromatography using an elhyl acetate/cyclohaxane elution system on an JSCO sq16x 

machine yielded 1,1-<limethyle!hy! 7-[(bls{!(t, 1-<limethylelhyl)oxyjcarbcnyl}am!no) 

carbonyl]-5-pheny!-1H-indole+carboxylate (2.86 g, 5.33 mmol) and 1,1-dimethylethyl7-

[({[( 1 , 1-<!imethylelhyl)oxyjcarbonyl}amino )carbonyl]-5-phenyl-1 H-lndole-1-carboxylate 

(2.05 g, 4.70 mmoQ. 

1,1-<llmethylelhyl 7 -{({[( 1,1-<limelhylelhyt)oxyjcarbonyl}amino )carbcnylj-5-phenyt-1 1-1--

lndole-1-carboxylale (2.05 g, 4.70 mmol) was dissolved In ethanol (30 ml) and dispansed 

equally into len microwave vials, with the addition of concentrated hydrochloric acid (20 

~L) to each tuba. After sealing tha tubes, each was heated In a Smith syntheslwr 

microwave fur 5 minutes at 150 oc. The combined material was pre-adsorbed onto smca 

in vacuo. Purification by s~lca chromatography using an ethyl acetatelcyclohexane 

gradient system on an lSCO sq16x machine yielded tile Iitle compound (333 mg) as a 

yellow solid. 

(2) 5-{4-blphenylyf)-1 H·lndole-7 -carboxamlde 
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The fitle compound (24 mg) was prepared using general method A except that 37 mg 

(0.18 mmol) 4-blphenylboronlc acid was used instead of phenyl boronic acid. 

1H NMR (400 MHz, DMS0-06) S ppm 6.55 (!, .!=2.3 Hz, 1 H) 7.38 (m, 2 H) 7.44 (bs, 1 H) 

C· 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) MS mlz 311 (M-1) r.t. 3.70 min. 

(3) 5-{4-{(phonylmethyqoxy]phonyl)-1H-indole-7-carboxamide 

The tiile compound (12 mgj was prepared using general method A except that 42 mg 

(0.18 mmol) {4-[{phenylmethyl)oxy]phenyl}bononic acid was used instead of phenyl 

boronlc acid. 

1H NMR (400 MHz, DMS0-06) 6 ppm 5.17 (s. 2 H) 6.50 (t, J=2.4 Hz, 1 H) 7.11 (d, J=8.8 

Hz, 2 H) 7.34-7.43 (m, 5 H) 7.48 (d, J=7.3 Hz, 2 H) 7.71 (d, J•8.5 Hz, 2 H) 7.96 (d, J=3 

Hz, 2 H) 8.21 (bs, 1 H) 11.08 (bs, 1 H) MS m/z 343 (M+1 t r.t. 3.57 min. 

{4) 5-{4-[(metllylsulfonyqamlno]phenyi}-1H-lndole-7-carboxamlde 
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The title compotmd (14 mg) was prepared using general method A except that 40 mg 

(0. 18 mmol) {4-[(methylsulfonyl)arnlno]phenyl}boronlc acid was used instead of phenyl 

boronlc acid. 

tH NMR (400 MHz. DM80-D6) 5 ppm 3.01 {s, 3 H) 6.52 (~ J~.4 Hz. 1 H) 7.31 (d. J=fl.5 

Hz, 2 H) 7.36(t, .F27 Hz, 1 H) 7.41 (bs, 1 H) 7.75 (d, .F8.5 Hz. 2 H) 7.98 (s, 2 H) 8.22 

(bs,1 H) 9.76(s, 1 H)11.12{bs, 1 H) MSmlz328 (M-1)r.t. 2.70min. 

(5) 5·[4-(acelylamino)phenyl]·1 H·indote-7 -carboxamlde 

The Iitle compound {8.2 mg) was prepared using general method A except lllat 33 mg 

/' (0. 18 mmol) [4-(acetylamino)phenyl]boronic acid was used instead of phenyl boronic acid, 
' ' 

The product was purified lilrther by tliturating with water, isolated by filtration and dried in 

a vacuum pistol. 

' ' 

1H NMR (400 MHz. DMso-06) 5 ppm 2.07 (s, 3 H) 6.51 (t, .F2.4 Hz, 1 H) 7.35 (!, J=2.7 

Hz, 1 H) 7.4 (bs, 1 H) 7.66 (d, J--8.53 Hz, 2 H) 7.71 (d, J--8.53 Hz, 2 H) 7.98 (s, 2 H) 8.22 

(bs, 1 H) 9.99 (s, 1 H) 11.10 (s, 1 H) MS mlz294 (M+t)' r.t. 2.63 min. 

(6) 5-[3-(amlnoearbonyl)phenyi]·1H-indole-7·carboxamide 
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NH2 

The title compound (7.9 mg) was prepared using general method A except that 31 mg 

(0.18 mmol) [3{aminocarbonyl)phenyl]boronic acid was used insteed of phenyl boronic 

acid. The product was purified further by triturating with water, isolated by filtration and 

drted In a vacuum pisrol. 

() 1H NMR (400 MHz, DM$0-06) 5 ppm 6,56 (s, 1 H) 7.38 (s, 1 H) 7.44 (bs, 2 H) 7.54 (!, 

J~7.7 Hz, 1 H) 7.82 (d, J~7.53 Hz, 1 H) 7.93 (d, J=7.5, 1 H) 8.05 (bs, 2 H) 8.10 (s, 1 H) 

8.25 (bs, 2 H) 11.17 (bs, 1 H) MS mlz 278 (M·1) r.l. 2.53 min. 

(7) 5{4-cblorophenyi)-1H-indole·7 ·carboxamldo 

Cl 

The tide compound (4.5 mg) was prepared using general method A except that 29 mg 

(0.18 mmoQ (<khlorophenyl)boronlc acid was used Instead of phanyl bomnlc acid. Tha 

product was further purified by prepatativa HPLC using an aoeronltrile/water elution 

S)IShan. The relevant fractions were blown down to dryness with nitrogen and furthar 

drted in a vacuum pistol. 

1H NMR (400 MHz, DMSO-D6) 5 ppm 6.54 {t, J=2.4 Hz, 1 H) 7.37 (!, J= 26Hz, 1 H) 7.43 

(bs, 1 H) 7.52 (d, J~.5 Hz, 2 H) 7.81 (d, J=8.53 Hz, 2 H) 8.02 (s, 1 H) 8.03 (s, 1 H) 8.25 

(bs, 1 H)11.16 (bs, 1 H) MS mlz 269 (M-1) r.l. 3.40 min. 
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{8) 5-[3{acetylamlno)phenyi}1H·indole-7-carboxamlde 

! 
' 

O~NH 
' 

PCT/GB2005/000085 

The title C!l!J\jlO!II1(I (7.3 rng) was prepared using general method A except that 33 mg 

(0.18 mmol) [l!{acetylamlno)phenyl]boronic acid was used instead of phenyl boronic acid. 

The product was purified further by triturating with waler, Isolated by llllration and dried in 

a vacuum pistol. 

1H NMR (400 MHz, DMS0-06) o ppm 2.07 (s, 3 H) 6.55 (t, J=2.4 Hz, 1 H) 7.36-7.44 (m, 

4 H) 7.56 (d, J=6.0 Hz, 1 H) 7.89 (s, 1 H) 7.92 (s, 1 H) 7.96 (s, 1 H) 8.23 (bs, 1 H) 10.0 (s, 

1 H) 11.14 (bs, 1 H) MS m1z 292 (M-1) r.t 2.66 min. 

(9) 5-[3{amlnosulfonyl)pbeny1J-1 H·indole-7-carboxamide 

~Hz 
o~ -o 

The title compound (6.4 mg) was prepared using general method A •'"'"PI that 53 mg 

(0.18 mmol) [3-(aminosulfonyl)phenyi]boronic acid was used Instead of phenyl bomoic 

acid. The product was purified further by triturating with water, Isolated by filtration and 

dried in a vacuum pistol. 
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1H NMR (400 MHz, OMS0-06) 6 ppm 6.58 (t, J=2.5 Hz, 1 H) 7.40 (m, 3 H) 7.47 (bs, 1 H) 

7.68 (!, J=7.8 Hz, 1 H) 7.77 (d, J=7.8 Hz, 1 H) 8.01 (d, J=B.O Hz, 1 H) 8.05 (s, 1 H) 8.06 

(s, 1 H) 8.21 (s, 1 H) 8.26 (bs, 1 H) 11.21 (s, 1 H) MS m/z 333 (M+18)' r.t. 2.55 min. 

{10) 5-{3·[(dlmelhylamlno)carbonyl]phonyl}·1 H·lndolo·7 -carboxamido 

0 
?'' 
N..._CH , 

The title compound (6 mg) was prepared using general method A except that 36 mg (0. 18 

mmol) {3-{(dima!hy!amino)cartlonyl]phenyl}boronlc acid was used instead of phenyl 

boronic acid. 

1H NMR (400 MHz, DMS0-06) li ppm 2.97 (s, 3 H) 3.02 (s, 3 H) 6.64 (t, ,1=2.5 Hz, 1 H) 

7.33 (d, J=7.5 Hz, 1 H)7.37 (!, J=7.6, 1 H) 7.4 (bs, 1 H) 7.52 (t, J=7.7 Hz, 1 H) 7.8 (s, 1 

H)7.85 (d, J=6.0 Hz, 1 H) 8.04 (s, 1 H) 8.07 (s, 1 H)8.29 (bs, 1 H)11.16 (s, 1 H) MS m1z 

308 (M+1)' r.t. 2.6 min. 

(11) 5-{Miuorophenyi)-1H-IndoJe..7-carboxamlde 
~~- ,, F 

·~ 

The title oompound (7.8 mg) was prepared using general method A except that 26 mg 

(0. 18 mmol) (3-fluorophenyl)boronlc acid was used instead of phenyl boronic acid. 
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1H NMR (400 MHz, DMS0-06) o ppm 6.54 (t, J=2.5 Hz, 1 H) 7.14 (td, J=Z. 1, 8.3 Hz, 1 H) 

7.38 (t, J=2.76, 1 H) 7.44 (bs, 1 H) 7.50 (q, J=7.4 Hz, 1 H) 7.65 (d, J"8.3, 2 H) 8.05 (s, 1 

H)8.09(s, 1 H)8.26(bs, 1 H) 11.18(s, 1 H) MS m/z255(M+1)' r.t. 3.15 min. 

(12) 5-{3-{melhyloxy)phenyl]-11l-indole-7-carboxamide 

The 1ille compound (2.2 mg) was prepared using general method A except that 28 mg 

(0. 18 mmol) (3-methylo)o/) phenyl)boronlc acid was used instead of phenyl boronic acid. 

The crude reaction mbdure was filtered through a silica solkl phase extraction cartrtdge, 

concenlrated in vacuo, re-dissolved ln 0.5 mL dlmelhylsulfoxide/melhanol (50:50) and 

purified by preparative HPLC using an acetonilrllelwater elutioo system. The relevant 

fractions were blown down to d!)ll"less with nitrogen and further dned In a vacuum pistol. 

1H NMR (400 MHz, DMS0--06) o ppm 3.85 (s, 3 H) 6.53 (!, J=2.5 Hz, 1 H) 6.9[dt, J=2.1, 

7.3 Hz, 1 H) 7.32-7.37 (m, 4 H) 7.42 (bs, 1 H) 8.0 (s, 1 H) 8.03 (s, 1 H) 8.26 (bs, 1 H) 

11.13(s, 1 H) MS r.t 3.09mln. 

(13) 5-{3-cyanophenyl)·1 H·lndole-7 -carboxamide 
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The ti!!e compound (0.9 mg) was prepared using general method A except lha! 27 mg 

(0.18 mmol) (3-cyanophenyl)boronic acid was used instead of phenyl boronic acid. The 

product was purifled further by lrilurallng with water, Isolated by ftHratlon and dried In a 

vacuum plslol. 

MS mfz 260 (M-1) r.l. 3.05 min. 

(14) 5-(3-bydroxyphenyi)-1H~ndole-7-carboxamlde 

...., 
The ti!!e compound (6 mg) was prepared using general method A except !hat 26 mg (0.18 

mmol) (3-hydTO><)IPhenyl)boronlc acid was used insleed of phenyl boronic acid. 

1H NMR (400 MHz, DMS0-06) o ppm 6.53 (1, J=2.4 Hz, 1 H) 6.73(dd, J=1.5, 7.8 Hz. 1 H) 

7.13 (s, 1 H) 7.17 {d, J=7.8 Hz, 1 H) 7.25 (1, J=7.8 Hz. 1 H) 7.35 (t, J=2.8 Hz, 1 H) 7.38 

(bs, 1 H) 7.93 (s, 1 H) 7.95 (s, I H) 8.24 (bs, 1 H) 9.43 (s. 1 H) 11.11 (s, 1 H) MS rnfz 251 

(M-1) r.l. 2.28 min. 

(15) 5{3-qulnolinyi)·1H-imloJe..7 ·car'boxamlde 

NH, 

The Iitle compound (3.6 mg) was prepared using general method A except that 32 mg 

(0.18 mmol) :H;uinolinylboronic acid was used Instead of phanyl boronic acid. The 

product from the microWave reaction slep was re-dissolved in 0.5 mL 
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dlmetllylsulfol<idelme!hanol (50:50) and ll)e title compound isolated by filtration and dried 

in a vacuum plslol. 

1H NMR (400 M!iz, DMSO-OO) S ppm 6.63 (!, J=2.5 Hz, 1 H) 7.45 (~ J=Z-7 Hz, 1 H) 7.59 

(bs, 1 H) 7.85 (!, .F7.5, 1 H) 7.98 (~ J=7.5, 1 H) 8.25 (~ J=8.3, 2 H) 8.33 (s, 1 H) 8.35 (bs, 

1H) 8.39 (s, 1 H) 9.25 (s, 1 H) 9.68 (s, 1H) 11.34 {s, 1 H) MS (M+1r 288 r.t 2.90 min. 

(16) 5-{1-ben•ofuran-4-yi)-1H-indole-7-carboxamldo 

The Iitie compound (7.4 mg) was prepared using general method A except !hat 45 mg 

(0.18 mmol) 1-benzotiJran-4-ylboronic acid was used Instead of phenyl boronlc acid. The 

product from the microwave reaction step was re-dissolved in 0.5 mL 

dimetllylsulfol<ide/me!hano! (50;50) and purifiad by preparative HPLC using an 

acelol1ilrilelwater elution system. The relevant fraclions were blown down to dryness with 

nitrogen and further dried In a vacuum plslol 

1H NMR (400 MHz, DMS0-06) 6 ppm 6.58 (!, J='L3 Hz, 1 H) 7.11 (d, J=1.3 Hz, 1 H) 7.4-

7.47 (m. 4 H)7.58 (d, J=7.8,1 H) 7.95 (s, 1 H)7,99 (s, 1H) 8.07 (d, J=2.3, 1 H) 8.19 (he, 

1 H) 11.19 (s. 1 H) M5 (M+1 )' 277 r.t. 3.28 min. 

(17) 5-(1,3-benl<odloxol-5-yi)·1H·Indole-7-carboxamlde 
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The title compound (9.1 mg) was prepared using !J611"ral method A except that 31 mg 

(0. 18 mmcl) 1,3-benzodioxo!-5-ylboronic acid was used instead of phenyl boronic acid. 

The product 11om the microwave reacUon step was re-dissolved in 0.5 mL 

dimethylsulf'oJ<Idelmetllanol (50:50) and purified by preparalive HPLC using an 

acatonilrllelwater elution system. The relevant fractions were blown down to dryness with 

niirogen and further dried In a vaouum pistol. 

1H NMR (400 MHz, DMS0-00) 6 ppm 6.06 (s, 2 H) 6.50 (1, J"2.4 Hz, 1 H) 7.00 (d, J--8.0 

Hz, 1 H) 7.26 (dd, J=-1.5, 8.2 Hz, 1 H) 7.35 (~ M.7, 1 H) 7.38 (d, J=1.5,1 H) 7.39 (bs, 1 

H) 7.94(s, 2H) 8.22 (bs,1 H) 11.09 (s, 1 H) MS (M+1)' 281 r.t. 3.14 min. 

\,j (18) 5-[(E)-2..p!Jenylethenyi]-11Hndole-7 -carboxamide 

The tiUe compound (2.6 mg) was prepared using general method A except lhat27 mg 

(0.18 mmol) [(E)-2-phanylethenyl]boronic acid was used instead of phenyl boronlc acid. 

The product from the microwave reaction step was re-dissolved In 0.5 ml 

('; dlmeltly!sulfoxklelmethanol (50:50) and purified by preparative HPLC using an 
~· 

acetonllrilelwaler elution system. The relevant fractions were blown down to dryness 

with nilrogen and further dried in a vacuum pistol. 

1H NMR (400 MHz, DMS0-06) 3 ppm 6.49 (1, J"2.4 Hz, 1 H) 7.25 (~ J~7.4 Hz, 1 H) 7.3 

(d, J=9.0 Hz, 2 H) 7.34 (1, J=2.a Hz, 1 H) 7.39 (~ J=7.7, 2 H) 7.45 (bs, 1 H) 7.58 (d, J=7.5, 

2 H)7.88 (s, 1 H) 8.06 (s, 1 H) 8.18 (bs, 1 H) 11.14 (s, 1 H) MS (M+1t 263 r.t 3.45 min. 

(19) 5-(5-pyrlmldlnyi)·1H-indole-7-carboxamlde 
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N 

(I 
N:,.. 

The title compound (2.5 mg) was prepared using general method A except !hal 23 mg 

(0.18 mmol) 5-pyrlmidinylboronic acid was used Instead of phenyl boronic acid. The 

product from the microwave reaction si:Gp was re-<lissolved in 0.5 mL 

dlmetllylsulfoxlde/methanol (50:50) and purified by preparative HPLC using an 

acelonllrilelwaler elution system. The relevant fractions were bloWfl down to dryness wtih 

/' nitrogen and fUrlher dried In a vacuum pistol. 
·~, 

1H NMR (400 MHz, DMS0-00);; ppm 6.58 (~ J"2.4 Hz, 1 H) 7.42 (I, J=2..8 Hz, 1 H) 7.51 

(bs, 1 H) 6.13 (s, 1 H) 8.22 (s, 1 H) 8.24 (bs, 1 H) 9.15 (s, 1 H) 9.25 (s, 2 H) 11.28 (bs, 1 

H) MS (M+1)" 239 r.t. 2.35 min. 

(20) 5-(3-biphenylyl)-1H-indole-7"CCJ'boxamide 

The title compound (1.4 mg) was prepared using general method A except that 37 mg 

(0.18 mmot) 3-blphenyly!boron!c acid was used instead of phenyl boronic acid. The 

product from the microwave reaction step was re~dissolved in 0.5 mL 

<fllllelhyisulfoxide/me!henol (50:50) and purified by preparative HPlC using an 

ace!onilrlle/water elulion sysi:Gm. The re1evan1 fractions were blown down to dryness 

wltfl nitrogen and further driad In a vacuum pistol. 

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

(21) 5-{1-bemofuran·2·yl)-1 H-indole·7 -carboxamide 
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The lltle compound {6.7 mg) was prepared using geneml method A except that 30 mg 

(0.16 mmol) 1-benzofurao-2-yiboronlc acid was used Instead of phenyl boronlc acid. The 

product from the microwave reacl!Oo step was re-dissolved In 0.5 mL 

dlmethylsulfoxidelmelhanol (50:50) and purified by preparative HPLC using an 

acetonitrile/water elution system. The relevant fractions were blown down to dryness willl 
(~\. 
~/ nitrogen and further dried in a vacuum pistol. 

1 H NMR (400 MHz, DMS0-06) S ppm 6.60 (1, J=2.3 Hz, 1 H) 7.27 (m, 2 H) 7.35 (s, 1 H) 

7.4 (4 .1=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) 8.29 (s, 3 

H)11.29 (s, 1 H) MS (M+1t 277 r.t 3.56 min. 

(22) 5-(1-benzotlllen-2-yl)-'IH-Indole-7 -carboxamide 

Ch 
s 

NH, 

The h11e compound (13.6 mg) was prepared using general method A except that 33 mg 

(0.16 mmol) 1-benwthien·2·ylboronlc acid was used lnsleed of phenyl boronlc acid. The 

product from the micl'<:l\vave reaction step was re-dissolved in 0.5 ml 

dimethylsulfoxidalmethanol (50:50) and purtfied by praparellve HPLC using an 

acetonitrile/water elution system. The relevant fractions were blown down to dryness with 

nitrogen and further dried In a vacuum pistol. 
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1H NMR (400 MHz, DMS0-06) 1l ppm 6.58 (t. J=2.3 Hz, 1 H) 7.3-7.4 (m, 3 H) 7.51 (bs, 1 

H) 7.83 {s, 1 H) 7.86 (s, 1 H) 7.97 (d, .P7.B H<, 1 H) 8.07 (s. 1 H) 8.19 (s, 1 H) 8.31 (bs, 1 

H) 11.26 (s, 1 H) MS (M+1)' 293 r.t. 3.62 min. 

(23) 5-fJ..(hydroxymethyl)pheny!J-11l-indole·7-xamide 

The Iitle compound (4.8 mg) was prapared using general method A excapl that 29 mg 

(0.18 mmoQ [3-(hydroxymelhyl)phenyl]boronic acid was used instead of phenyl borol"lic 

acid. The crude reaction mbduro was filtell>d through a silica solid phase extraction 

cartridge, concel\tratad in vacuo, redissolved In 0.5 mL dimethylsulfoxide/methanol 

(50:50) and pulilied by preparative HPLC using an acalx>nitrilelwater elution system. The 

relevant fractions were blowtl down lo dryness with nltrugen and furlher dried In a vacuum 

pis!ol. 

1H NMR (400 MHz, DMS0..[)6) 6 ppm 4.58 (d, J=5.5, 2 H) 523 (t. J~5.8. 1 H) 6.54 (t, 

J~2.4 Hz, 1 H) 1:28 (d, M.5 Hz, I H) 7.36 (t, .1'=2.8, I H) 7.42 (t, J~7.7, 2 H) 7.64 (d, 

.r-8.0 Hz, l H) 7.71 (s, 1!!) 8.00 (s, 2 H) 8.25 (bs, 1 H) 11.13 (s, l H) MS (M+!)+ 267 r.!. 

2.74mln. 

(24) 5--{2..nophtltalenyl)·1H-lndole·7·carbcxamlde 

-79-



c 

wo 2(M}Si(l67923 PCT/GB2005/0000SS 

The tiUe compdund (4.3 mg)was prepared using general method A except that 32 mg 

. (0.18 mmol) 2-naphtholell)llboronlc acid was used inslead a! phenyl boronlc acid. The 

product from the microwave reaction step was re-dissolved In 0.5 ml 

dimelh).lsulfoxfdelmethanol (50:60) and purified by preparative HPLC using an 

aoetoolttlle/water elution system. The relevant fractions were blown down to dl)lness with 

nitrogen and furlher dried In a vacuum pistol. 

1H NMR {400 MHz, DMSO.D6) o ppm 6.58 (t, J=2.4, 1 H) 7,39 (~ J=2.7, 1 H) 7.47-7.56 

(m, 3 H) 7.94 (d, .1=7.8 Hz. 1 H) 7.98 (d, J=7.8, 1 H) 8.01 (s, 1 H) 8.19 (d, J=2.5, 1 H) 

8.31 (bs,1 H) 11.18 (s, 1 H) MS (M+1t 287 r.t. 3.58 min. 

The Iitie compound (4.1 mg) was prepared using general method A except that 26 mg 

(0.18 mmol) (4-ftuorophenyl)boronic acid was used Instead of phenyl boronlc acid. The 

product from tho microwave r- step was re-dissolved in 0.5 ml 

dlmethylsulfmdde.lmethanol (50:50) and purified by preparalive HPLC using an 

acetonilroe/waler elution syslero. The relevant fractions were blown down 1n d!Y"ess with 

nitrogen and furlher dried in a vacuum pistol. 

1H NMR (400 MHz, DMS(}.D6) S ppm 6.58 (s. 1 H) 7.30 {~ .1=6.7, 2 H) 7.37 (s, 1 H) 7.42 

{bs, 1 H) 7.81 {dd, .1=6.1, 5.6 Hz. 2 H) 7.99 {d, .1=2.3, 2 H) 8.24 (bs, 1 H) 11.14 (s. 1 H) 

MS (M+1)' 296 r.t 3.24 min. 

(28) 5-(6-(methyloxy)-3-pyridinyl)-1fi..indole-7-carboxamide 
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0 NH, 

The titie compound (4.9 mg) was prepared using general method A except that 28 mg 

(0.18 mmol) [6-(methyloxy)-3-pyridinyl)boronic acid was used instead of phenyl boronic 

acid. The product from the microwave reaction step was re-dissolved in 0.5 ml 

dimethylsuWoxide/methanol (50:50) and purified by preparative HPLC using an 

acetonitrile/water elution system. The relevant fractions were blown down to dryness with 

cl nitrogen and further dried in a vacuum pistol. 

c 

1H NMR (400 MHz, DMS0-06) o ppm 3.90 (s; 3 H) 6.53 (t, J=2.4 Hz, 1 H) 6.93 (d, J=8.5 

Hz, 1 H) 7.37 (t, J=2.7 Hz, 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 r.t. 2.90 

min. 

(27) 5-{4-(hydroxymethyt)phenyt]-1 H-lndole-7 -carboxamide 

OH 

The title compound (3.3 mg) was prepared using general method A except that 28 mg 

(0.18 mmoQ [4-(hydroxymethyl)phenyl)boronic acid was used instead of phenyl boronic 

acid. The product from the microwave reaction step was re-dissolved in 0.5 ml 

dimethylsuWoxide/methanol (50:50) and purified by preparative HPLC using an 

acetonitrile/water elution system. The relevant fractions were blown down to dryness 

with nitrogen and further dried in a vacuum pistol. 
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1 H NMR (400 MHz, DMSO-D6) li ppm 4.55 (d, J=5.8 Hz, 2 H) 5.19 (!, J=5.8 Hz, 1 H) 6.53 

{!, J=2.4 Hz, 1 H) 7.36 (t, J=2.8 Hz, 1 H) 7.4 (d, J=B.O Hz, 2 H) 7.74 {d, J=8.3 Hz, 2 H) 

8.01 (s, 2 H) 8.24 (bs, 1 H) 11.12 {s, 1 H) MS {M+1t 267 r.t. 2.70 min. 

(28) 5-(3-chlorophenyi)-1H-indole-7 -carboxamide 

Cl 

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 phenyl boronic acid. The 

product from the microwave reaction step was re-dissolved in 0.5 mL 

dimethylsuffoxide/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 {!, J=2.5 Hz, 1 H) 7.38 {m, 2 H) 7.45 (bs, 1 H) 

7.49 (t, J=7.9 Hz, 1 H) 7.76 {d, J=7.8 Hz, 2 H) 7.88 (s, 1 H) 8.04 {s, 1 H) 8.08 (s, 1 H) 

(' 8.28 (bs, 1 H) 11.19(s, 1 H) MS (M+1t271 r.t 3.44min. 
v 

(29) 5-{2-methylphenyi)-1H-indole-7 -carboxamide 
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The tille compound (2.9 mg) was prepared using general mei!1od A except that 25 mg 

(0.18 mmol (2-me!hylphenyl)boronic acid was used instead of phenyl boronic acid. The 

product from !he microwave reacllon step was re-dissolved In 0.5 ml 

dlmethylsulfoldde/melhellol (50:50) and purified by preparative HPLC using an 

acefoni!nlelwatar elulion system. The relevant fracllons were blown down to dryness wilh 
' . 
'~' nitrogen and further dried in a vacuum pistol. 

1H NMR (400 MHz. DMS0-06) & ppm 2.26 (s, 3H) 6.58 (t J=2.5 Hz, 1 H) 7.25·7.32 (m, 4 

H) 7.35 (bs, 1 H) 7.38 (~ J=2.7 Hz, 1 H) 7.66 (s, 1 H) 7.68 (s, 1 H) 8.08 (bs, 1 H) 11.15 (s, 

1 H) MS (M+1t 251 r.t 3.25 min. 

(30) 5-{3·!(phenylmetl>yl)oxy]phenyl)-1 H-indole-7 -<:arb oxamide 

:u 
""I 

0 "' I "" ~ 
~ 

The tl6e compound (7.8 mg) was prepared using general method A except \hal42 mg 

(0.16 mmol {3-{(pheny!methyl)oXYJpheny\}boronic acid was used instead of phen:.1 boronic 

acid. The product from the microwave reaction step was r&dissolved in 0.5 ml 

dime!hylsulfoxidelmelhenol (50:50) and purified by preparative HPLC using an 

acetoni\rile/watar elution system. The ralevant fractions were blown down to dryness 

with nitrogen and further dried in a vacuum pistol. 
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1H NMR (400 MHz, DMS0-06) S ~pm 5.20 (s, 2 H) 6.53 (t, J=2.3 Hz, 1 H) 6.97 (m, 1 H) 

7.32-7.43 (m. 8 H) 7.51 (d, J-:7.28 Hz, 2 H) 8.01 (s, 1 H) 8.04 (s, 1 H) 8.26 (bs, 1 H) 11.14 

(s, 1 H) MS (M+1)' 343 r.t 3.61 min. 

(31)5-(2-chlorophenyi)-1H-Indole-7-carboxamide 

C1 

The title compound (4.1 mg) was prepared uslng general method A except that 29 mg 

(0.18 mmol (2-clllorophenyl)boronlc acid was used instead of phenyl boronic acid. The 

product from the microwave reaction step was re~dissolved Jn 0.5 ml 

dimethylsu~oxidelmelhanol (50:50) and purlf!ed by preparative HPlC using an 

acetonitrilalwater elution system. The relevant fmcilons were blown down to dryness 

with nitrogen and further dried in a vacuum pistoL 

1H NMR (400 MHz, DMSO-D6) S ppm 6.53 (1, J=2.5Hz, 1 H) 7.37-7.45 (m, 4 H) 7.50 (dd, 

J-:7.5, 1.6 Hz, 1 H) 7.58 (dd, J=1.7, 0.9 Hz. 1 H) 7.76 (s, 1 H) 7.78 (s, 1 H) 8.10 (bs, 1 H) 

C 11.20 (s, 1 H) MS (M+1 )' 271 r.t 3.24 min. 

(32) s.{3,!klimel!lyl-4-iso-olyi)-1H-Indole-7-carboxamlde 
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The title compound (4.1 mg) was prepared using general method A except that 26 mg 

(0.18 mmol) (3,5-dlmelhyl-4-lsoxazolyl)boronic acid was uSlld instead of phenyl boronic 

acid. 

1H NMR (400 MHz, DI\IS0-06) 3 ppm 2.20 (s, 3 H) 2.40 (s, 3 H) 6.51 (1, .1=2.4 Hz, 1 H) 

7.39 (!, J=2.7 Hz, 1 H) 7.44 (bs,1 H) 7.64 (s,t H) 7.70 (s, 1 H) 8.11 (bs,1 H) 1122 (s, 1 

H) MS m/z 256 (Mt-1)' r.t 2.62 min. 

{33) 5-{2·[(phenylmethyl}oxy]phonyi}-1H-indole-7-carboxamide 

The 1ille compound (4.1 mg) was prepared using general mefuod A except that 42 mg 

(0.18 mmol) {2-{(pherylmelhyl)oxy)phenyl}boronlc acid was used instead of phenyl 

boronic acid. The product from the microwave reaction step was re-dissolved in 0.5 ml 

-dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an 

acetonitrile/water elution aystem. The relevant fractions were blown down to dryness 

With nitrogen and furlher dried in a vacuum pistoL 

1H NMR (400 MHz, DMS0-06) S ppm 5.13 (s, 2 H) 6.48 (t, J~.4 Hz, 1 H) 7.07 (t, J=7.4 

Hz, 1 H) 7 .20(d, J~.O Hz, 1 H) 7.25-7.35 (m, 6 H) 7.42 (m, 3 H) 7.89 (s, 1 H) 7.91 (s, 1H) 

8.06 (bs,1 H) 11.09 (s, 1 H) MS (M+tt 343 r.t. 3.48 min. 

(34) 5-(5-quinollny1)·1H-indole-7-carboxamlde 
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The title compound (7.1 mg) was prepared using general method A except ihal 32 mg 

(0.18 mrrlol) 5-quinO!inylboronlc acid was used insb>ad of phenyl boronic acid. The 

product from the microwave reaction step was re-dissolved In 0.5 mt 

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, DMS0-00) a ppm 6.58 (!, .1=2.4 Hz, 1 H) 7.42 (bs, 1 H) 7.45 (!, J=-2.7 

Hz, 1 H) 7.67 (dd, -""4.3, 8.53 Hz, 1 H) 7.73 (d, J=7.0 Hz, 1 H) 7.85 (s, 2 H) 7.95 (~ J=7.8 

Hz, 1 H) 8.14 (m, 2 H) 8.45 (d, J=8.29 Hz, 1 H) 9.05 (d, J=4.0 Hz, 1 H) 11.29 (s, 1 H) MS 

(MHt 288 r.l 2.61 min. 

(35) 5-(1-naplrtha!enyl)-11!-indol&-7 -carboxamlde 

The title compound (10.4 mg) was prepared using general method A except that 32 mg 

(0.18 mmol 1-<Japhthalenylboronlc acid was used Instead of phenyl boronlc acid. The 

C product from the microwave reaction step was re-dissolved in 0.5 ml 

dimethylsulfoxide/methanol (50:50) and purffiad by preparative HPLC using an 

acetonitrile/water elution system. Tha ralevanl fractions ware blown down to dryness with 

nitrogen and further dried in a vacuum pistol. 

1H NMR (400 MHz, DMS0-06) 3 ppm 6.56 (t, J=2.5 Hz, 1 H) 7.36 (bs, 1 H) 7.43 (t, J=2.7 

Hz, 1 H) 7.47-7.52(m, 3 H) 7.60 (!, J=7.6 Hz, 1 H) 7.81 (s, 1 H) 7.63 (s, 1 H) 7.86 (s, 1 H) 

7.95 (d, .1=8.0 Hz, 1 H) 8.01 (d, J=8.3 Hz, 1 H) 8.09 (bs, 1H) 11.23 (s, 1 H) MS (M+1)' 

287 r.l 3.45 min. 
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(36) 3·bromo-li-phenyi·1H-Indole·7-carboxamide 

r 

5-phenyi-11-J.indole-7-<:a!boxamide (30 mg. 0.13 mmol) and N-hromosuccinirnide (25 mg, 

0.14 mmol) were dissolved In d!y d!chloromethane (5 mL) and slimld under a nltfogen 

atmosphere at room temperature for 5 hours. The mixture was then pre-adsorbed onto 

('' silica end purified by sHica flash chromatography using a dichloromelhanelmalhanol 
~ 

elution system on an ISCO sq16x machine. The relevant fractions were combined and 

concentrated In 118CUo, re-dissolved In 0.5 mL dimelhylsuWoxtdelmethanol (50:50) and 

purified by preparative HPLC using an acetonibilelweter elution system. The relevant 

fractions were blown down to dryness with nltfogen and dried In a vacuum pistol to give 

11 mg of the title compound. 

1H NMR (400 MHz, DMS0-06) 8 ppm 7.36 (!, J=7.4 Hz, 1 H) 7.50 (m, 3 H) 7.53 (bs, 1 H) 

7.60 (m, 3 H) 8.10 (d, J=1.5 Hz, 1 H) 8.33 (bs, 1 H) 11.45 (s, 1 H) MS (M·1) 313/315 

(1:1 ratio} r.t. 3.48 min. 

(37) 3..Jodo.5-phenyi-1H-Indole-7-carboxamlde 

5-phenyi-1H-indole-7-carboxamlde (0.60 g, 3.39 mmol) and N..Jodosucclnlmide (0.76 g, 

3.39 mmol) were dissolved In dichklrome!hane (150 mL) and slirred under a nitrogen 

atmosphere at room temperature lor 16 hours. The reaction mixture was partitioned with 

sodium hydroxide solution (2 M), separaled and !han concentraled In vacuo to give !ha 

title compound as a beige solid (1.16 g). 
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1H NMR (400 MHz, DMSO-D6) 11 ppm 7.36 (!, .1=7.3 Hz, 1 H) 7.50 (m. 4 H) 7.66 (s, 1 H) 

7.79 (d, J~7.5 Hz, 2 H) 8.69 (s, 1 H) 8.32 (bs, 1 H) 11.51 (s, 1 H) MS (M-1) 361 r.t. 3.56 

min. 

This compound may be used in the preparation of intermediate (i) 

(38) 3,5-diphenyi-1H-indolo·7-carboxamlde 

General tnetllod B 

1 , 1-dimethylethyl 7 -{(bis{[( 1 , 1-dlmethylethyl)oxy]caroonynamino )carbonyij-3-iodo-5-phenyl 

-1H-indole-1-carboxylate (50 mg, 75 fllTlOI}, phenyl boronic add (18 mg, 0.15 mmol), 

potassium carbonate (30 mg, 0.138 mmol) and 1,1'-bis(diphenylphosphina)ferrocene 

dithloropalladium (IQ (5 ~. 6 ~mol) were combined in dimethylformamide (1 ml) and 

healed at eo oc for 2 houm under niirogen. The reaction mixture was then littered through 

a 1 g smca solid phase extraction cartridge, concentrated in vacuo and then re-dissolved 

in 0.5 mL dlmelhylsulfoxide/methanot (50:50) and purified by preparative HPLC using an 

acetonitrile/Water elution system. The relevant tractions were bloWn down 1o dryness with 

nitrogen, re-dissolved in ethanol (2 mL) and concentrated hydrochloric acid (15 ).II.) and 

then heated in a Smith synthesizer microwave for 5 minutes at 150 oc. The solvent was 

removed in vacuo to give the tllle compound (5.8 mg). 

1H NMR (400 MHz, DMS0-06) i5 ppm 7.2:7 (\ J=7.4 Hz, 1 H) 7.35 (t, J=7.4 Hz, 1 H) 

7.47(m, 5 H) 7.65 {d, J=2.5 Hz, 1 H) 7.73 (d, J=7.3 Hz, 2 H) 7.80 {d, J=7.3 Hz, 2 H) 8.08 

(s, 1 H) 8.21 (s, 1 H) 6.31 {bs, 1 H) 11.39 (s, 1 H) MS mlz 313 (M+1 f r.t 3.61 min. 
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(39) 3{4-[(melhylsu!fonyl)amlno]pftenyl}·5-phenyi-1H-indole•7-earboxamide 

The llile compound (12.3 mg} was prepared using general method B except tha139 mg 

(0.18 mmol) (4-[(me!hylsulfonyl)amlno)pftenyl}boronlc acid was used Instead of phenyl 

boronic acid. 

1H NMR (400 MHz, DMS0-06} o ppm 3.01 (s, 3 H) 7.3-7.36 (m, 3 H) 7.48 (!, J=7.7 Hz, 3 

H) 7.62 (d, J=2.5 Hz, 1 H) 7.71 (d, J=8.5 Hz, 2 H) 7.82 {d, J=7.5 Hz, 2 H) 8.07 (s, 1 H) 

a.zo (s, 1 H) 8.30 (bs, 1 H) 9.72 (s, 1 H) 11.37 (s, 1 H) MS m/z404 (M-1) r.t.3. 15 min. 

(40) 5-pftenyl-3-{31lYfldlnyl)·1fMndoJe.7-carboxamide 

0 NH, 
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General method C 

1 , 1-dimelhylelhyl 7-{(bisl[{ 1 , 1-dimetllylelhyl)oxyjcarbonyl}amino )carbonyij-3-iodo-5-phenyl 

·1H-indole-1~xylate (100 mg, 0.15 j!lllol), 3-j>yridinylboronic acid (37 mg, 0.30 

mmol), polassium carbonate (60 mg, 0.28 mmol) and 1,1'· 

bis(dlphenylphosphino)ferrocenedichloropaftadium (II) (10 mg, 12l'fTIOI) were combined in 

dimethylformamida (2 ml) and heated at 80 "C lor 2 hours under nitrogen. The reaction 

mlxlure was pre-adsorbed onto silica In v8CUO and purified by smca flash chromatography 

using an ethyl ace!atelcyclohexanellrielhylamine elution system on an ISCO sq16x 

machine. The combined ftactions wer~ concentrated in vacuo, re..cfissolved in ethanol (2 

mL) and concentrated hydrochloric acid (15 J.!L) and heated in a Smith synthesizer 

() IT!icrowava for 5 mlnutes at 150 nc. The ethanol was removed In vacuo and the residue 

ra-dlssolved in 0.5 mL dimethylsulloxlde/methanol (50:50) and purified by preparative 

HPLC using an acetonitrile/water elution system. The relevant fractions were blown down 

to dryness with nitrogen to give the title compound (7 mg). 

1H NMR (400 MHz, OMSO.OO) 6 pPm 7.36 (m, 1 H) 7.50 (t, J=7.7 Hz, 2 H) 7.60 (bs, 1 H) 

7.86 (d, J=7.3 Hz, 2 H) 7 JJ3 (dd, J=5.5, 8.0 Hz, 1 H) 8.05 (d, J=2.8 Hz, 1 H) 8.14 (d, J=1 

Hz, 1 H) 8.32 (s, ! H) 8.38 (bs, 1 H) 8.66 (d, J=5.0 Hz, 1 H) 8.79 (d, J=8.0 Hz. ! H) 9.24 

(s, 1 H) 11.81 (s, 1 H) MS mlz 314 (M+1)' r.t 2.63 min 

(41) 3-(4{[(2......,inoethyl)amioo]carbonyl}phenyt)-5-phenyi·1H-Indole·7·camoxamide 

0 u 
~ 

NH, 

"" 
"" ~ 

" H 

Nil, 

The title compound (55 mg) was prepared using general method C except that 124 mg 

(0.30 mmal) [4-{{!2·(1!(1, 1-dimelhylethyl)oxyjcarbonyijamino )ethyl]amlno}carbonyl)phenyl] 

baronic acid was used instead of 3-pyridinylboronlc acid. 
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1H NMR (400 MHz, OMS0-06) 6 ppm 3.01 (t, J=6.2 Hz, 2 H) 3.55 (q, J~.8 Hz, 2 H) 7.36 

(1, J=7.3 Hz, 1 H) 7.49 (!, J=7.8 Hz, 2 H) 7.52 (bs, 1 H) 7.79 (d, J=25 Hz, 1 H) 7.82 (d, 

J=7.5 Hz, 2 H) 7.87 (d, J=8.5 Hz, 2 H) 8.0 (d, J=8.3 Hz, 2 H) 8.11 (s, 1 H) 8.13 (bs, 2 H) 

8.26 (s, 1 H) 8.34 (bs, 1 H) 8.72 (t, J~.5 Hz, 1 H) 11.53 (s, 1 H) MS mlz 399 (M+1 t r.t. 

2.39min 

(42) 3-[4-{{I4-{methytoxy)-3-{4-metbyl·1-piperazinyl)pbenyl]amlno}carbonyl)pbenyl]· 

5-pbenyi·1H'-indote-7-<:arboxamlde formate 

? 
0 ~tt"·-""· "' ....__; 

"1 

The title compound (34 mg) was prepared using general malhod C excap! mat 111 mg 

(0.30 mmol) [4-{1[4-(methyloxy)-3-( 4-methyl-1 -plperazinyl)phenyl)amlno}carbonyl)phenyQ 

boronic acid was used Instead of 3-pyridinylboronic acid. 

1H NMR (400 MHz, OMS0-06) o ppm 2.33 (bs, 3 H) 2.62 (bs, 4 H) 3.03 (bs, 4 H) 3.78 (s, 

3 H) 6.92 (d, J=8.8 Hz, 1 H) 7.36 (!, J=7.4 Hz, 1 H) 7.41 (d, J"'2.3 Hz, 1 H) 7.46-7.53 (m, 

4 H) 7.82 (m, 3 H) 7.9 (d, J=8.5 Hz, 2 H) 8.05 (d, J=8.5 Hz, 2 H) 8.11 (s, 1 H) 8.15 (s, 1 

H) 8.29 (s, 1 H) 8.34 (bs, 1 H) 10.05 (s, 1 H) 11.55 (s, 1 H) MS rnlz 580.6 (M+1 )' r.t. 2.71 

(43) 5-pbenyJ.3.{3-{trillooromethyl)phenyt)·1H-Indote-7-carboxamide 

- 91 " 
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1,1-dlmeth)>lelhyl 7 -[(bls{[( 1,1-dlmelhyfethyl)oxy]cafi:lonyl)amino )carbonyl}-3-lodo-5-phenyl 

·1H-lndole-1-carboxylare (75 mg, 0.11 mmal), [3-(Wiuoromelhyl)phenygboronic acid (43 

mg, 0.23 mmol), potassium carbonate (45 mg, 0.21 mmol) and 1,1' 

bls(dlphenylphosphino)ferrocllnedlchloropalladium (II) (7.5 mg, 911(1101) were combined In 

dimethylformamlde (2 mL) and heated at SO 'C for 2 hours under nilrogen. The reaction 

mixture was pre,.adsorbed onto sillca In vacuo and purified by silica flash chromatography 

using an ethyl acelatelcyclohexaneltrielhylamlne elu!lon system on an ISCO sq16x 

machine. The combined fractions were concentrated in vacuo, re-dissolVed In ethanol (2 

mL) and concentrated hydrochloric acid (15~L) and then heated in a Smith synthesizer 

microwave for 5 minutes at 150 "C. The ethanol was removed In vacuo and the residue 

re-dissollred in 0.5 mL dimethylsuUoxiOelmelhanol (50:50) and purified by preparative 

HPLC using an acetonitrile/water eiu!lon system. The relevant fractions were blown 

down to dryness with nitrogen to give the title compound (5 mg). 

1H NMR (400 MHz, DMS0-06) 3 ppm 7.35 (~ ./=7.4 Hz, 1 H) 7.40 (t; ./=7.7 Hz, 2 H) 7.52 

(bs, 1 H) 7.61 (d, ./=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) 8.10 (m, 2 H) 8.20 (s, 1 H) 8.33 (bs, 1 H) 11.55 (s, 1 H) MS mlz 

379 (M-1) r.t 3.83 min. 

(44) 5-bro,.,..3-iodo-1 H·indole-7 -carboxamide 

Br 

S..bromo-1H-indole-7-a.uix>xamide (100 mg, 0.42 mmol) and N-iodosuccinimlde (95 mg, 

0.42 mmol) were dissolved In dichloromethane (10 mL) and stilred at room temperature 

for 16 hours. The reaction mixture was then partitioned wi1ll sodium hydroxide solu!lon (2 

M), separated and the organic layer pre-adsorbed onto silica in vacuo. Purification wa& 

achieved by slllca chromatography using an ethyl acetate-cyolohexane gradient sysi<Jm 

on the JSCO sq16x machine. The relevant fractions were combined and concentrated in 

vacuo to give the tille compound (95 mg). 

·92-



wo 2005/667923 PCTIGB:!OOS/000085 

1H NMR (400 MHz, DMS0-D6) B ppm 7.52 (s, 1 H) 7.56 (d, J=1.3 Hz, 1 H) 7.60 (bs, 1 H) 

7.93 (d, .J-1.0 Hz, 1 H) a24 (bs, 1 H) 11.64 (s, 1 H) MS m/z 363/365 (1:1 ratio) (M-1) r.l. 

3.47 min. 

(45) 3-(N>Ihyl-3-piperidlnyl)-5-phenyl-1 H-indol.,..7-carboxamide 

A mildure of 5-phenyi-1H-indole-7-carboxam!de {202 mg, 0.86 mmol), sodium methoxide 

(10.3 mL of a 0.5 M solution in methanol, 5.15 mmol) and 1-(phenylmethyl)-3-piperldinone 

hydrochloride hydrate {625 mg, 2.56 mmol) was heated at reflux under nitrogen for 18. 

hours. 3 A molecular sieves (1 0) were added and reflux continued for a further 22 hours 

bal'ore cooling to room temperatura and the addition of water (1 mL). After concentration 

in vacuo and pre-adsorbtion onlo silica, purification by s~ica flash chromatography using a 

methanolldichlorome!hanelammoola gradient system on an ISCO sq16x machine yielded 

the intermediate alk!ine (59.1 mg) as a yellow-brown oil. Mer dissolution in ethanol/ 

glacial acetic acid (50:1, 15 mL) and !he addition of palladium hydroxide on carbon (20 

wt% palladium, 12 mg) !he mildure was stirred vigorously under an atmosphere of 

hydrogen for 3 days. Aher flllration lhrough celite and concentration in vacuo with pre-

C· adsorbtion onto siltca. purification by silica chromatography using a 

methanolldichloromathanelammonla gradient system on an JSCO sq16x machine yielded . 

!he fitle compound (5.3 mg, 0.015 mmol). 

Aflematlve proced.....,: 

A mixlure of 5-pheny!-1H-indole-7-carboxamlde (756 mg, 3.20 mmol), potassium 

hydroxide (1.98 g, 35.3 mmol), and 1-ethyl-3-piperldinone hydrochloride (5.24 g, 32.0 

mmol) in melhenol (35 ml) was healed at reflux under nitrogen for 20 hours. A further 

portion of pclassium hydroxide (180 mg, 3.20 mmol) was added, and reflux confinued for 

5 days. After conoontralion in vacuo with pre-adsorotion onto silica, purification by silica 

chromatogmphy using a methanolldichloromethenelammonla gradient system on an 
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ISCO sq16x machine yielded a mixlure of intermediate alkenes (463 mg) as a yellow­

orange oil. After dissolution in elhanollglaclal acetiC acid (50:1, 20 ml) and the addit!on of 

palladium hydroxide on carbon (20 wt% palladium. 93 mg) the mixture was stirred 

vigorously under an atmosphere of hydrogen for 3 days. The reaction mixlure was filterad 

and concenlrated in vacuo with pre-adsorb!ion onto silica. Purification by preparative 

HPlC was fotiowed by d'ISSO!ulion of the purified material in methanol (5 ml). The 

methanol solution was passad through an amlnopropyl solid-phase extraction cartridge, 

rinsing wUh melhenol (5 mL). and the combinad methanol eluents concentrated in vacuo 

to yield the tffie compound (9.9 mg). 

1H NMR (400 MHz. DMS0-06) ll ppm 1.06 (t, J=7.3 Hz. 3 H) 1.55 (qd, .1=12.1, 4.0 Hz.1 

H) 1.67-1.84 (m, 2 H) 2.02 (d, .1=11.3 Hz, 1 H) 2.32·2.20 (m, 2 H) 2.68-2.55 (m, 2 H) 3.06 

(d, J=11.3 Hz. 1 H) 3.23 (d, J=10.5 Hz. 2 H) 7.19 (d, J=2.0 Hz, 1 H) 7.33 (t, J=7.4 Hz, 1 

H) 7.40 (br s, 1 H) 7.48 (t, J=7.7 Hz. 2 H) 7.79 (d, J=7.5 Hz, 2 H) 8.01 (s, 2 H) 8.23 (s, 1 

H) 10.94 (bs, 1 H) MS m/z 348 (M+1 t r.t. 2.28 min. 

(48) 5·phenyl·3-{3-9lperldinyl)-1H-indol.,..7·carboxamlde and 5-phenyl·3·[1· 

(phenylmelhyl)-3-plparidinylj-1H·lndote·7 -carboxamlde 

0 f 

A mixture of 5-phenyl-1H-indole-7-carboxamlde (794 mg, 3.36 mmol), potassium 

hydroxlde (2.06 g, 37.1 mmol), and 1-(phenylmethyl)-3-plper\dinone hydrochloride hydrate 

(8.19 g, 33.80 mmol) in methanol (35 mL) was heated at reftux under nftrogen for 20 

hours. A further portion of potassium hydroxide (189 mg, 3.37 mmol) was added, and 

reflux continued for 5 days. After concentration in vacuo with pre..adsorbtion onto silica, 

purification by silica chromatography using a methanolldichioromethane/ammcnla 

gradient system on an ISCO sq16x machine yielded a mixtUre of intennediate alkanes 

(780 mg) as a red-orange oll. After dissolullon In ethanol (25 ml) and the addition of 

palladium hydroldde on carbon (20 w1% palladium, 150 mg) the mixture was s!irrad 
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vigorously under an atmosphere of hydrogen for 5 days. A lunner portion of palladium 

hydroxide on carbon (20 wt% paUadium, 150 mg) was added, and the mixture was stirred 

vigoroUsly under an atmosphere of hydrogen for 24 llours. Aftl3r fittration end 

concentration in varoo, the mixlure was re-dissolved In ethanol/glacial acetic acid (25:1, 

26 mL) end palladium hydroxide on carbon (20 wt% palladium, 150 mg) was edded. Aftl3r 

stilling vigorously under an atmosphere of hydrogen for 24 hours, the reaclion mixture 

was filtered and concenlraled in vacuo with pre·adsorbtion onto snica. Purification by 

preparative HPLC yielded 5-pheny~3-(3-plperid"myi)-1H-indole·7-carboxamide (23.7 mg, 

0.07 mmcl) and 5-pllany!-3-[ 1-(pheny!methyl)-3-piperidlnyl]-1 H-indole-7 -carboxamide 

(22.5 mg, 0.05 mmal). 

Data for 5-phenyl-3-{3-piperidlnyl)-iH-indole-7-carboxamlde 

1H NMR (400 MHz. CO,OO) S 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 (!, J=12.3 Hz. 2 H) 3.37-3.48 (m, 2 H) 3.63 (d, J=11.0 Hz, 1 H) 7.29 

(s, 1 H) 7.32 (d, J=7.5 Hz. 1 H) 7.45 (!, J=7.6 Hz. 2 H) 7.72 (d, J=7.3 Hz, 2 H) 7.98 (d, 

J=1.3 Hz, 1 H) 8.03 (d, J=1.3 Hz, 1 H) 8.38 (s, 2 H) 

LC/MS mfz 320 (M+1t r.t 2.20 min. 

llala for 5-phenyl-3-(1-(phenylmetllyl)-3-piperldinyl]-1 H-lndole-7 -carboxamide 

1H NMR (400 MHz, CO,OD) o ppm 1.96 (qd, J=12.3, 3.8 Hz, 1 H) 1.96-2.10 (m, 2 H) 2.21 

(d, J=12.8 Hz.1 H) 2.90-3.01 (m. 2 H) 3.41-3.51 (m, 2 H) 3.67 (d, J=11.6 Hz, 1 H) 4.28 

(s, 2 H) 7.32 (~ J=7.3 Hz. 1 H) 7.42·7.51 (m, 6 H) 7.64 (d, J=7.3 Hz. 2 H) 7.88 (d, J=1.3 

Hz. 1 H) 7.95 (d, J=1.3 Hz, 1 H) 8.48 (s, 2 H) 

LC/MS miz410 (M+1f r.l2.48 min. 

(47) 3-(1·cycfohexen·1·yl)-5-phenyi-1H~ndole-7·carboxamide 
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A mixture of 5-phenyi-1H-indole-7-carboxami<le (500 mg, 2.15 mmol), potassium 

hydroxide (0.12 g, 2.15 mmol), and cyclohexanone (2.24 mL, 21.5 mmol) in methanol (2 

mL) was heated at 65 oc for 24 hour> before cooing to room tempara)Ure and 

conoontration in vacuo. Purification by preparative HPLC yielded the lilfe compound (186 

mg) as a light-)"'How soRd. 

1H NMR (400 MHz, DMS0-06) a ppm 1.63-1.67 (m, 2 H) 1.73-1.78 (m, 2 H) 225 (bs, 2 

H) 2.42 (bs, 2 H) 6.25 (s, 1 H) 7.32-7.35 (m, 2 H) 7.44 (bs, 1 H) 7.47 (t, .P7.7 Hz, 2 H) 

7.77 (d, J=7.8 Hz, 2 H) 8.01 (s, 1 H) 8.16 (s, 1 H) 8.25 (s, 1 H) 11.11 (s, 1 H) 

LC/MS m/z317 (M+1}' r.t 3.87 min. 

A suspension of 3-(1-cydohexen-1-yi)-5-phenyi-1H-indole-7-carboxamlde (166 mg, 0.53 

mmol) and palladium hydroxtde on carbon (20 wt% panadium, 33 mg) in ethanol/glacial 

acetic acid ,(50:1, 51 ml) was stirted vigorously under an atmosphere of hydrogen for 4 

houm. After filtration and ooncantration in vacuo the resulting light-green loam was 

partitioned between ethyl a<:eta1e and saturated aqueous sodium hydrogencarbanate 

solution, After separation of the phases. the organic phase was drierl over magnesium 

suKate, fittemd and concentrated in vacuo to yield !he title compound (169 mg). 

1H NMR (400 MH:z, CDCI3) o ppm 1.29-1.38 (m, 1 H) 1.47-1.53 (m, 4 H) 1.80 (d, J=12.0 

Hz, 1 H) 1.83-1.91 (m, 2 H) 2.11-2.18 (m, 2 H) 2.90 (bs, 1 H) 5.50-6.6.40 (bs, 2 H) 7.12 

(s, 1 H) 7.37 (t, J=7.4 Hz, 1 H) 7.49 (t, J=7.7 Hz, 2 H) 7.58 (s, 1 H) 7.65 (d, J=7.5 Hz, 2 H) 

8.02 (s, 1 H) 10.01 (s, 1 H) 

LCIMS m/z319 (M+1}' r.t 3.86 min. 
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(49) 3{1-[3-(metl!yloxy)phenyl]ethenyl)-5..ph<>nyi-1H-Indole-7-<ll!lrboxamide 

A mixture of 5-ph<>ny~1H-indole-7-cart>oxamide (115 mg, 0.49 mmol), sodiUm melhoxide 

(11.7 mL of a 0.5 M solution in methanol, 5.88 mmol) and 3-melhoxyacetophenone (0.40 

mL, 2.94 mmol) was healed at reflux unde< nitrogen for 43 hours. Further portions of 3-

v· methoxyacetophenone (0.40 mL, 2.94 mmol) and sodium melhoxide (11.7 mL of a 0.5M 

solution In methanol, 5.88 mmoQ were added, and reflux continued for a further 3 days 

before cooling to room lemperature. Water (5 mL) was added cautiously, and the solution 

concenlratad In vacuo. Methanol (10 mL) and potassium hydroxide (27.5 mg. 0.49 mmol) 

were added and the mixture heated at reflux for 24 hourn before cooling to room 

bmlperalure and concentration in vacuo with pre-adsorbtion onto llilica. Punlicalion by 

siUca chromatography using an ethyl acefate/cyclohexane gradient system on an ISCO 

sq16x machine followed by preperative HPLC yielded the tille compound (5.5 mg) as a 

yellow oil. 

1H NMR (400 MHz, CDC\,) 8 ppm 3.80 (s, 3 H) 5.52 (s, 1 H) 5.61 (s, 1 H) 5.00-6.50 (bs, 2 

H) 6.91 (dd, J=B.O, 2.3 Hz, 1 H) 7.05 (bs, 1 H) 7.09 (d, J=7.5 Hz, 1 H) 7.26·7.36 (m, 4 H) 

7.45 (t, J=7.7 Hz, 2 H) 7.56 {d, J=7.3 Hz, 2 H) 7.62 (s, 1 H) 7.94 (s, 1 H) 10.35 (bs, 1 H) 

LCIMS m/z371 (M+1t rJ. 3.67 min. 

(50) 5-ph011yl·3-fi.Cph<>nylmelbyl)-1,2,3,6-tetrahydro-4·pyrldlnyi]-1H·indole·7-carbox· 

amide 

rO N 
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5-phenyi-1H-indole-7-carboxamide (500 mg, 2.12 mmol), 1-(phenylmethyl)-4-piperidinone 

(1.20 g, 1.18 mL, 6.35 mmol), sodium methoxide (686 mg, 12.71 mmol) in methanol (25 

mL) were added together and heated at reflux under an almosphere of nitrogen for 16 

hours. The reacllon was pre-adsorbed onto silica in vacuo and purified by silica flash 

chromatography using a melhanoVdichloromethane/ammonia elu1ion system on an ISCO 

sq16l< maciline. The fracllons were combined and solvent removed in vacuo to yield the 

nile compound (326 mg). 

1 H NMR (400 MHz, DMSO-OO) o ppm 2.54 (bs, 2 H) 2.68 (b!. J=5.3 Hz, 2 H) 3.12 (bs, 2 

H) 3.59 (s, 2H) 6.23 (bs, 1H) 7.2-7.5 {m, 10 H) 7.78 (d, .1=7.5 Hz, 2 H) 6.02 (s, 1 H) 8.19 

{s, 1 H)8.27(bs, 1 H) 11.17{bs, 1 H) 

LCIMS mlz408 (M+1}' r.t. 2.44 min. 

(51) 5-phenyl•a..{4-piperidlnyi)-1H-Indole-7-carboxamide 

'~' ~phenyl-3-{1-(phenylmethyl)-1 ,2,3,6-tetrahydro-4-pyridlnyl)-1 H~ndole-7 -carboxamide 

(323 mg. 0.79 mmol) was dissolved In ethanoVacetic acid (50:1, 51 ml,) and added to 

21l% palladium hydroxide on carbon (130 mg). The suspension was stirred at room 

tempemrure under an almosphere of hydrogen for 70 hours. The reaction mixture was 
fiilered and sclvent removed in vacuo. The residue was taken up in methanol (50 ml) 

and pre-adsorbed onto silica lrl vacuo. Tho product was purtf>ed by siNce flash 

chromatography using a melhanoVdlchloromelhanalammonia elulion system on an ISCO 

sq16J< machine. The desired fmclions were collected and combined and solvent removed 

lrl vacuo to yield lha tiUe compound (189 mg). 
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1H NMR (400 MHz, DMS0-06) o ppm 1.56 (m, 2 H) 1.58 (m, 2 H) 2.53 (m, 2 H) 3.00 (m, 

3 H) 7.01 (s, 1 H) 7.1-7.6 (m, 4 H) 7.78 (d, J=7.5 Hz, 2 H) 8.02 (bs, 2 H) 8.24 (bs, 1 H) 

10.84 (bs, 1 H); LCIMS mlz 320 (M+1 f r.t 2.22 min. 

(52) 3{1-[(4-chloropbenyl)sulfonyij+piperldinyl)-5-phenyi-1H-Indole-7-

carboxamlde 

0 

~~Ua 
" ~ 

5-phenyt-3-(4-plperldlnyi)-1H-indole-7--carlloxamide (30 mg, 0.10 mmol} and 4-

chlorobenzenasuWooyl chloride (21.8 mg, 0.10 mmol) were stirred at room temperature In 

pyridine (1 mL) for 1 hour. Solvent was removed in vacuo and the residue purified by 

preparative HPLC using an ace!Ofll!rile!water elution system. Removal of the solvent in 
vacuo yielded the !Hie compound (35 mg). 

1H NMR (400 MHz, DMS0-06) 3 ppm 1.68 (m, 2 H) 2.05 (m, 2 H) 2.44 (m, 2 H) 2.90 (m, 

1 H) 3.75 (m, 2 H) 7.11 (s, 1 H) 7.31 (1, J=7.3 Hz, 1 H) 7.38 (brs, 1 H) 7.44 (1, J=7.8 Hz, 2 

H) 7.79 (m, 6 H) 7.99 (bd, J=3.8 Hz, 2 H) 8.20 (bs, 1 H) 10.89 (bs, 1 H) 

LCIMS m/z492 (M-1)' r.l3.70 min. 

{53) 5-phenyl-3-[1-{propylsulfonyl)-4-plperidinyi)·1H-indole-7-carboxamide 
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5-phenyHl-\4-piperidlnyi)-1H-Indole-7-carboxamide (30 mg, 0.10 mmol) and 1· 

propanesulfonyl chloride (14.8 mg, 0.10 mmol) ware stirred at room temperature In 

pyridine (1 mt) for 1 hour. Solvent was then removed In vacuo and the residue pulified 

by preparatM> HPLC using an acetonitrile/Water elulion system. Removal of the solvent 

In vacuo yielded the title compound (13 mg). 

1H NMR (400 MHz, DMS0-06) o ppm 1.01 (t. ,P,7.5 Hz, 3 H) 1.70 (m, 4 H) 2.07 (m, 2 H) 

3.00 (m, 5 H) 3.70 (m, 2 H) 7.15 (s, 1 H) 7.33 (!, .r-7.3 Hz, 1 H) 7.39 (bs, 1 H) 7.47 (1, 

.r-7.5 Hz, 2 H) 7.80 (d, .r-7.8 Hz, 2 H) 8.00 (d, .r- 4.5 Hz, 2 H) 8.22 (bs, 1 H) 10.92 (bs, 1 

H) 

LCIMS mlz424 (M-1)' r.t. 3.30 min. 

'.j (54) 3-(1-IM:etyl-4-piperidinyl)-5-phenyl-1H·indole·7-carboxomide 

c 
5-phenyl-3-(4-plperidinyl)-1 H-indole-7-catboxamlde (30 mg, 0.10 mmol) and acelyl 

chloride (14.8 mg, G.10 mmol) were heeled together at 40'C In pyridine (1 ml) for 16 

hours. Solvent was lhen removed In vacuo and !he residue purified by preparative HPLC 

using an acetonitrile/water elution system. Comblnafion of the relevant fractions and 

removal ofthe solventin vacuo yielded the li!le compound (13 mg). 

1H NMR (400 MHz, DMSQ.D6) 8 ppm 1.43 (apparen!q, .r-12.3 Hz, 1 H) 1.60 (appernnt 

q, .r-12.8 Hz, 1 H) 2.02 (m, 2 H) 2.03 (s, 3 H) 2.12 (m, 2 H) 3.00 (bd, J=13.6 Hz, 1 H) 

4.50 (bd, .r-12.8 Hz, 1 H) 7.12 (s, 1 H) 7.33 {t, J=7.3 Hz, 1 H) 7.35 (bs, 1 H) 7.47 (t, J=7.8 

Hz, 2 H) 7.79 (d, .r-7.5 Hz, 2 H) 8.00 (s, 1 H) 8.03 (s, 1 H) 8.22 (bs, 1 H) 10.86 (bs, 1 H) 

LCIMS mlz362 (M+1)' r.l2.86 min. 
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(55) 3-{1-(N,N-dimethyl-p.alanyt)-4-piporidinyl]-5·phenyl·1 H-indole· 7 -carlx>xamlcte 

S..phenyl-3{4-plperidjnyi)-1H-Indole-7-carboxamide (30 mg, 0.10 mmol), N,N-dlmethyl-~­

alanlne (16 mg, 0.10 mmol), N-((dlmethytamlnoX3H-{1,2,3]triazolo[4,5-b]pyridin-3-

yloJ<y)methyUdene]-N-methylmetltanaminitJm hexaffuoropho!lphate (36.5 mg, 0.10 mmol) 

and dllsopropylethylamine (52 mg, 0.4 mmol) were suspended In dimethyl formamide (5 

mL) and haated under an atmosphere of nitrogen at 80'C for 16 hours. The solvent was 

removed In vacuo and the residue purified by preparative HPLC using an 

aceronltrile/Waler elution system. The relevant fractions were collected and solvent 

removed In voouo to yield the lido compound (12 mg). 

1H NMR {400 ~ DMSO-D6) S ppm 1.47 {apparent q, J=11.8 Hz. 1 H) 1.64 (apparent 

q, J=12.6 Hz. 1 H) 2.06 {bs, 2 H) 2.77 {s, 3 H) 2.78 {m, 2 H) 2.79 (s, 3 H) 2.92 {q, J=7.1 

Hz, 2 H) 3,28 {m, 2 H) 3.48 {dt, J=16.0, 4.3 Hz, 1 H) 3.69 {d!, J= 18.6, 4.6 Hz. 1 H) 3.96 

{bd, J=13.1 Hz, 1 H) 4.53 (bd, J=13.1 Hz. 1 H) 7.12 (s, 1 H) 7.33 {t, J=7.3 Hz, 1 H) 7.40 

(bs, 1 H) 7.48 (~ J=7.S Hz, 2 H) 7.80 (d, J=7.5 Hz, 2 H) 8.01 {s, 1 H) 8.05 {s, 1 H) 8.23 

(bs, 1 H) 10.90 {bs, 1 H) 

LCIMS mlz419 (M+1r r.t. 2.28 min. 

(56) 3-(1-ethyl-4-plperidinylj-5-phenyt-1H-indol,.7 -carboxrunlde formate 
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Ace1aldehyd& (0.5 ml) was added to 5-phenyl-3-(4-piperidinyi)-1H·indole-7-carboxamlde 

(30 mg, 0.10 mmol) in methanol (1 ml). The mixture was sUrred at room temperature for 

2 minutes. Sodium lr!acetoxyborohydride (100 mg, 0.47 mmoQ was 1hen added and 1he 

reaction was stirred at room temperature for re hours. The reaction mixture was passed 

through a 2 g SCX cartridge eluting initially with methanol and 1hen with an 

ammonia/methanol mix. The relevant fractions were collected and solvent removed In 

vacuo. The residue was purified by preparative HPlC using an acatonltrile/water elulion 

system. The relevant fractiors were collected and solvent removed in vacuo to yield the 

Uffe compound (6 mg). 

1H NMR (400 MHz, DMS0-06) S ppm 1.08 (t .1=7.3 Hz, 3 H) 1.74 (m, 2 H) 2.01 (bd, 

.1=13.0 Hz, 2 H) 2.30 (1, .1=11.5 Hz, 2 H) 2.54 (m, 1 H) 2.79 (s, 3 H) 2.93 (m, 2 H) 3.10 

{bd, J=10.5 Hz, 2 H) 7.12 (s, 1 H) 7.33 {t, J=7.3 Hz, 1 H) 7.39 (bs, 1 H) 7.47 (t, J=7.8 Hz, 

2 H) 7.78 (d, J=7.5 Hz, 2 H) 7.99 (s, 1 H) 8.01 (s, 1 H) 822 (bs, 1 H) 8.24 (s. 1 H) 10.88 

(bs, 1 H) 

LC/MS mtz 348 (M+1)' r,t. 2.17 min, 

(57) 3-(1-methylpyrrolidin-il-yi)J.ii>henyl-1 H·indole-7 -carboxamide 

3-{1-[elhyt(melhyl)amino]prop)li}-5-pheny~ 1 H-lndole-7-carbosyllc acid (32.1 mg, 0.1 

mmoij, 0.(7 -Azabenzatriazo!-1-yi}-N,N,N',N'-Ietramethyluronlum hexafluorophoophate 

(57.3 mg, 0.15 mmol), ammonia solution In dioxane (0.5 M, 0.8 ml, 0.4 mmol) were 

dissolvad in dry dlchloromethene (10.0 ml} and stirred at room temperature for 50 hours 

under nftrogen atmosphere. The reaction mixture was then extracted with ethyl ace1ale 

(4x10 ml), dried over Na,SO,, filll9red and lhe solvent removed under reduced pressure to 

afford the Uffe compound (25.0 mg, 80%). 
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1H NMR (400 111Hz, MeOO) S ppm 2.18 (m, 2 H) 2.28 (m, 1 H) 2.37 (m, 1H) 2.42 (s, 3H) 

2.76 (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 (s,1H) 

LCIMS mlz320 (Mt1} r.t. 1.50 min. 

To a solut1oo of 1,1-dlmelhylelhyl-3-[l-(aminocarbonyl)-5--phenyl-1 H4ndol-3-y!J·1· 

pyrrolidinecarboxylale (40.0 mg, 0.1 mmol) in THF (2.0 ml), TFA (2.0 ml) was added. The 

resulting solution was stirred overnight After removing the solvent in vacuo, ethane 

sulfonyl chloride (19.2 mg. 0.15 mmol), l!ielhy! amine (30.3 mg, 0.3 mmol) in 

dichloromelhane (5.0 ml) were added at o•c. After 30 min the solvent was removed 

under reduced pressure and the resulting residue purified by Combiflash (Ethyl acetal<!/ 

Hexane 20% ro 40%) to afford lha title compound (S.Omg, 15% ). 

1 H NMR (400 MHz, MeOD) S ppm 1.50 (m, 3H) 2.28 (m, 1 H) 2.52 (m, 1 H) 3.18 (m, 2H) 

3.53 (m, 1H) 3.65(m, 1H) 3.82(m, 1H) 3.91 (m, 1H) 7.32( m, 2H), 7.47 (m, 2H), 7.74(m, 

2H} 7.98 (s, 1H), 8.05 (s, 1H) 

(-' LC!MS mlz 398 (M+1) r.t 2.05 min. 
,,_,/ 

(5!1) 3-f4-{methylsulfonyl)phenyl]-5-pheny~1f!.lndole·7 -carboxamida 

0 Q,lt 
'S-
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The tille compound (20,0 mg) was prepared using general method B except that [4-

(me!hylsulfony!)pheny~boronlc acid (30,0 mg, 0.15 mmol)was used Instead of phany! 

boronic add. 

1H NMR (400 MHz, DMSOD6) o ppm 3.24 (s, 3H) 7.37 (m, 1 H) 7.52 (m, 3 H) 7,85(m. 

3H) 7.95 (d, .1=7.3 Hz, 2 H) 8.03 (d, J=7.3 Hz, 2 H) 8.04 (m, 2 H) 8.21 (s, 1 H) 11.62 (s, 1 

H) 

LCIMS m/z 391 (Ml-1)• r.t. 2.04 min. 

{60} 3-[3-(acety!amino}phenylj-5-phenyi·1H-indole·7-carboxamld& 

0 

Njl__ 
H 

Th& !!tie compound (15.4 mg) was prepared using general method B except that [3-

(acetylamlno)phenyijboronic acid (27.0 mg,0.15 mmol) was used instead of phenyl 

bomnic acid. 

1H NMR (400 MHz, MeOD) 3 ppm 2.17(s, 3H) 7.32 (m, 1 H) 7.42 (m, 5 H) 7.63 (s, 1H) 

7.78 (d, J=7.3 Hz, 2 H) 8.04 (m, 2 H) 8.34 (s, 1 H) 

lCIMS m/z 370 {MT1t r.t. 2.00 min. 

{61) 3-(4-(othylsuifonyl)phenyl]-5-phenyi-1H~ndole-7·carboxamide 

~ 
N 
H 
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The title compound (16.0 rng) was prepared lli;ing general melh<ld B except that [4-

(ethylsullonyl)phenyl]boronlc acid (33.0 mg,0.15 mmol) was used Instead of phenyl 

boronlo add. 

1H NMR (400 MHz. DMS0-06) ~ppm 1.16 (m, 3H) 3.34 (m, 2H) 7.37 (m, 1 H) 7.52 (m, 3 

H) 7.85(m, 3H)7.95 (d, J=7.3 Hz. 2 H) 8.03 (d, J=7.3 Hz, 2 H) 8.04 (m, 2 H) 8.21 (s, 1 H) 

11.62 (s, 1 H) 

lCIMS m/z 405 (M+1t r.t. 2.16 m!n. 

(62) 3-[3-{.melhylsulfonyl)phenyi]-S·phenyi-1H~ndole-7-carboxamide 

The title compound (14.0 rng) was prepared using general melh<ld B except that [3-

(methylsuffonyl)pher>yllboronlc add (30.0 mg,0.15 mmol) was used Instead of phenyl 

boronic add. 

1H NMR (400 MHz. OMS0-05) 3 ppm 3.34 {s, 3H) 7.38 {m, 1 H) 7.53 (m, 3 H) 7.85(m, 

4H) 8.14 (m, 4 H) 8.25 (s, 1 H)t1.62 (s, 1 H) 

c· LCIMS m/z 3!11 (M+l)' r.t. 2.05 min. 

(63) 3-{h&xahydro·1lklll:epin-4-yl)-5-phonyl-1mndole-7-carboxamlde 
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A mixture of 5-pheny!-1H-indole-7-carboxamide (237.0 mg, 1.0 mmol), aqueous sodium 

hydroxide (50%, 10 mL)), and 1,1-dimethylethyl 4-oxohexahydro-1H-azepine-1-

carboxylate (639.0 mg. 3.0 mmol) In methanol (15 mL) was stimed under nitrogen for 60 

hours. After ooncentration In vacuo, the aqueous phase was extracted with ethyl acetate 

(4x15 ml). The organic phase was dried over Na.so. sod fitlered. The solvent was 

removed in vacuo. The residua was redissolved in ethanol (25 mL). Palladium hydroxide 

on carbon (20 wt% palladium. 50 mg} was addad. The mixture was stirred vigorously 

under an atmosphere of hydrogen for 24 hr. A further portion af palladium hydroxide on 

carbon (20 wt% palladium, 50 mg) was added, sod the mixture was stirred vigorously 

under an atmosphere of hydrogen for 24 hours. After filtration and concentratlon in vacuo, 

the mixture was dissolved In THF (2 ml) sod TFA (2 ml) was addad. The solution was 
heated at 50,C for 12 hr. Purification by preparative HPLC (Water/ Acetonibile 10% to 

90% vtv) yielded the tide compound {100.0 mg. 30%). 

1HNivlR (400 MHz, MeOD)8 ppm 1.80-2.50 {m, 6H) 3.42(m. 5H) 7.23 (s, 1 H) 7.35 (m,1 

H) 7.46(m, 3H) 7.73 (m, 2 H) 7.98 (s, 1H) 8.21 {s, 1 H) 

LCIMS ml:z334 (M+1t r.t 1.50 min. 

(114) 3-(1-(ethylsulfonyl)h&xahydro-1H-azepln-4-yl]-5-phenyi-1H·indole-7-carl>ox-

amkle 

3-(hexahydm-11-1-a:zepin-4-yl)-5-pheny!-1H-Indole-7-carboxamlde (33.4 mg, 0.10 mmol} 

and ethylsulfonyl chloride (14.1 mg, 0.11 mmol), tnethyl amine (10.0 mg, 0.10 mmol) were 
stirred at room tempemilure in dictllorometihene (5 ml) for 1 hour. The solvent was 

removed In vacuo, the residue was purifiOd by reverse phase HPLC method A (water! 

acelonitrile 10%-90% vfv) to yield the tide compound (6.0 mg, 14%). 
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1H NMR (400 MH2, MeOD) 1i ppm 1.35(M, 3h) 1 .Sil-2.30 (m, 6H) 3.24 (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) 

LC/MS miz334 (M+1)' r.t.1.50 min. 

(65) 5-pbenyi·J..l2·(4-pyridlnyl}elhyi)·1H-In<iole-7-carboxamide 

To !be solution of 5-phenyl-1 H-indol!;-7-carboxamlde (45 mg. 0.19 mmol) in acetic acid (2 

mL) was added vinyl pyridine (0.04 mL, 0.38 mmol). The reaction was heatad via Sm!th 

syl11beslzer microwave at 230 "C for 1h. The solution was then extracied with 1 N KOH 

solution (20 mL), NaHCO, (sat. 10 ml) and brine (10 mL). Tha organic layer was 

evaporatad and purifmd by reverse phase HPLC methoad A (water/ acetonitrile 10%-90% 

v/v). 10 mg of the desired product was lsolalerl. 

LC/MS mlz 342 (MH), R! 1.64 min. 

(66) 3-([1-(ethylsulfonyl}-4-plperldinylidene]methyl}-5-phenyl·1 H•indole-7 • 

c;arboxamide 

To !he solution df 5-phenyl-11+indole-7-<:arboxamide (50 mg, 0.21 mmol) in MeOH (10 

mL) was added NaOMe (0.5 M. 1.7 ml) at rt. The solution was stirred for 0.5 hand 1,1-

dimethylethyl 4-fonnyl-1-piperidinecarboxylate (90 mg, 0.42 mmol) was added. The 

solution was heetad at reflux for 4 h after which time the solvent was removed under 
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reduced pressure. The residue was re-dissolved in EI:OAc and washed with waler. The 

organic layer was evaporated and the residue was dissolved in methylene chloride (10 

ml) end TFA (1 ml) was added at rt. The reaction was stirred for 1 hand quenched by 

addition of 1N NaOH solution (20 mL). The organic layer was washed with brine end 

evaporaled. The residue was dissolved in metheylene chloride again at 0 •c. To this 

solution """" added Hunig's base (0.14 ml, 0.84 mmcl) and ethane sulfonyl chloride 

(0.03 mL, 0.32 mmol). The resulting solution was stirred at 0 •c for 2 h and pwilled by 

column chromatography {Ethyl Acetate/ Hexane, soo,;, to 100%). 15 mg of tha desired 

product was isolaled. 

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

(67} 3-[1-(elhylsulfonyl)-4·plperldinyl)-5-f4-(hydroxymethyl)phenylj-1 H·indolo·7. 

carboxamldo 

OH 

To a solution of 5-brorno-3-[1-{ethylsUifonyl}4-piperidinylj·1H-Indol,..7-carboxamide 

(example 00) (2ll.O mg, 0.048 mmol), K,PO. ( 21 .o mg, 0.096 mmol) and [4-

(hydroxymethyl) phenyl) boronic acid (30.0 mg, 0.193 mmol) in dioxane/H20 { 2 ml/0.7 

mL) was bubbled argon for 5 minutes prior to addnion of Pd(PPh,j4 {5.0 mg, 0.0048 

mmal). The reaction mixture was healed in a microwave reactor (Smith synthesizer) for 

20 minutes at 16CfC. The solvent was evaporated. and the residue was partitioned 

between alhyl acetale and werer. The organic layer was washed with brine (10 mL), dried 

ever Mg,so., -· and purified bY reverse phase HPLC method A (water/ 

CH,CN, 0.1% TFA 1~00%) to give the ti!le compound6.4 mg (30%). 

1H NMR (400 MHz, DMS0-06) S ppm 1.25 (1, J:7.2 Hz, 3H), 1.65 (m, 2H), 2.02 (m, 2H), 

2.99 (m, 7H), 3.71 ( m, 2H), 7.16 (s, 1H), 7.42 (m, 3H), 7.77 (m, 2H), 8.02 {m, 2H), 8.22 

(m, 1H), 10.91 (s, 1H). 

LCIMS: 442.4. r.t 1.73. 
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(68) 5-pllenyl-3-{3-plperldlnylmethyl)-1 fl..lndole-7 -carboxamlde 

To a solulion af 1,1-dimelhyleti¥ 3-{[7-(aminocarbony!}-5-phenyi-1H~ndol-3-yl]melhyl}1· 

piper!din!lCiil!boxylale (intemre<flale 18) (20.0 mg. 0.046 mmol) in dioxane/MeOH (0. 7 

mU2.0mL) was added HCI (37%, 0.1 ml). The reaction mixture was rel1uxed at 6()'C for 

1 hr, and solvent removed in vacuo. The resulting residue was dliad over MgS04 , 

concentrated to glvetille compound 14.0 mg. 

C 1H NMR (400 MHz, CO,OD) ~ppm 1.42 (m, 1H), 1.72 (m, 1H), 1.98 (m, 2H), 2.20 (m, 

1H), 2.83 (m, 4H), 3.30 (m, 2H), 7.26 (s, 1H), 7.33 (m, 1H), 7.47 (m, 2H), 7.74 (m, 2H), 

8.02 (m, 2H). 

LCIMS: 334.4. r.t 1.57 

(69) 5-phenyJ.3-{2-{4-piperldinyl)elhyl]-1fl.indole-7-carooxamlde 

() 

The title compound was prepared according to lhe procedure for example 83. Thus, 1,1-

dimelhylelhy! 4-{2{7-( amiinocarbonyl)-5-phenyt-1 H-indol-3-yl]elhyl}-1-piperidlne 

carboxylate (11.0 mg, 0.024 mmol) and concentrated HCI (0.05 mL) were reacted lo give 

8.4 mg (100%) of the title oompound. 

1H NMR (400 !\11Hz, CO,OD) B ppm 1.48 (m, 2H), 1.72 (m, 3H), 2.10 (m. 2H), 2.89 {m, 

4H), 3.40 (m, 2H), 722 (s, 1H), 7.31 (m, 1H), 7.44 (m, 2H), 7.71 (m, 2H), 7.98 (m, 2H). 

LC/MS: 348.2. r.t: 1.54. 
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H2N 0 

1, 1-dimethylethyl 4-{2-[7 -(aminocarbonyl}-5-phenyi-1H-indol-3-ytjethyl}-1-piperidine 

carboxylate (40.0 mg, 0.088 mmol) was reacted with HCI (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, 

L followed by a catalytic amount of DMAP (1.0 mg), and ethanesolfonyl chloride (0.010mL, 

0.088 mmol). After 3 lvs, the solution was concentrated by vacuum pump, and the 

resul!lng residue purified via solid phase exlrac\ion on a 500 mg aminopropyl column 

(lnlemalional Sorbent Technologies) eluting With dichloromethane (20 ml), ethyl acetate/ 

hexane (20%, 20 mL), ethyl acetate/ hexane (5\J%, 20 ml), ethyl acetate/ hexane (90%, 

20mL). 4.0 mg (11%) of the ti1le compound was oblained. 

1H NMR {400 MHz, CO.OD) 5 ppm 1.28 (!, .F7.2 Hz, 3 H), 1.52 (m, 2H), 1.78 (m, 2H), 

1.90 ( m, 2H), 2.82 ( m, 5H), 2.98 (q, J~7 .2Hz, 2H), 3.69 (m, 2H), 7.16 (s, 1H), 7,29 (m, 

1H), 7.47 (m, 2H), 7.75 (m, 2H), 7JJ7 (m, 2H). 

LCJMS: 440.4. r.l: 2.36. 

C {71) 3-{l:1-(etllylsulfonyl)-3-plperldlny1Jmelhyi}S-phenyi-1H-indofe..7-carboxamld!l 

-CJ ... o 
"" '< s>o 
.& N (,_ 

H 

H,N 0 

The tifle compound was prepared according to the procedure for example 70. Thus, 

1 , 1-dimethylethyl 3-{[7 -(amlnocarbonyl)-5-phenyl-1 H-indol-3-yl]me1hyl)-1-piperidlne 

carboxylate (25.0 mg, 0.088 mmal) was reacted With HCl (37%, 0.150 mL) and the 

resulting product reected wilh ethanesulfonyl chloride (0.006mL, 0.088 mmol) in the 
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presence of Et,N (0.028 ml, 0.2 mmol), and a catalytic amount of DMAP (cal1.0 mg) to 

give 9.5 mg (39%) of the title compound. 

1H NMR (400 MHz, CO,OD) o ppm 1.28 (~ J~7.2 Hz, 3 H), 1.52 (m, 1H), 1.77 (m, 1H), 

1.84 ( m, 1H), 1.98 (m, !H), 2.67 (m, 2H), 2.89 ( m, 3H), 298 ( q, J=7.2 Hz, 2H), 3.69 (m, 

2H), 7.14 (s. 1H), 7.30 (m, 1H), 7.48 (m, 2H), 7.74 (m, 2H), 7.97 {m, 2H), 10.53 (s, 1H). 

LCIMS: 426.2r.t 2.41. 

(72) 3'{(1-(othylsulfonyl)4-piperidinyl)methyl}-5-phenyi·1H-indole-7 -corboxamide 

The title compound was prepared according to the procedure for example 70. Thus, 1,1-

dirnelh)llelhyl 4'{(7-( aminocarbonyl)-&phenyl-1 Hindol-3-yl]methyl)-1-piperidine 

carbol<;ylate (20.0 mg , 0.045 mmol) was reacted with concenl!ated HCI (0.100 ml) and 

the resulting product reacted with elhanasUtionyl ct>loride (0.01 ml, 0.060 rnmol) in lhe 

presence of ElaN (0.025 mL, 0.19 mmol) and a catalytic amount ofDMAP (cal1.0 mg) to 

give 2.8 mg (14%} of the title compound in 2 steps. 

1H NMR (400 MHz, CD,OD} 8 ppm 1.28 (1, J=7.2 Hz, 3 H), 1.79 (m, 3H}, 2.76 (m, 4H), 

299 (m, 4H), 3.75 (m, 2H), 7.21 (s, 1H), 7.35 (m, 1H), 7.46 (m, 2H), 7.74 (m, 2H), 7.95 

(m, 2H). LCJMS: 426.2 r.t 220 

(73) 3-{1·[(2)sulfonyl]-4-piperldlnyl}-5-phenyl·1H·Indole-7-carboxamlde 
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To 5-phanyl-3-(4-piperldinyi)-1H-indole-7-carboxamide (38.9 mg, 0.12 mmol) in CH2Cl2 

(SmL) at O'C, 2-fluorobenzenesuffonyl chlortde (36 mg, 0.18 mmol) and methylamine 

(0.07 mL, 0.48 mmol) were added. The reaction mixture was stirred at O"C for 30 min. 

after which lime the mixture was paJlltioned between CH,CI, and water. The aqueous 

phase was extracted with CH,CI, (25 mlx2) and the comblnad organic phase dried aver 

MgS04 and COI'l{\jlntratad under reduced pressure. The resulting residue was pu!lfled by 

reii<II'SG phase HPlC melhod B (CH,CN/Water, 0.1 % 1FA) to give the til!e compound (40 

mg,69%) 

LCIMS: mlz 478.2 (M+H), 2.55 min 

(; (7 4) 3-{1·[(4-fluorophenyl)sulfonyl)-4.plperldinyl)-5·phenyi·1H·Indole·7-carboxamkle 

Yt ,=";.,...., 
o~-\JI 

N 

Following the genera! procedure in &l<i'll11ple 73, 5-(phenyl)-3-(4-piperldlnyi)-1H-Indol&-7· 

carboJ<amide (41 mg, 0.13 mmol), 4-fluorobenzenesulfonyl chloride (36 mg, 0.195 mmol) 

and ttiethylamine (0.09 mL, 0.65 mmol) were reacted to form the desired product which 

was purified by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA} (20.3 mg, 33 

(', %). 
"---'' 

LC/MS: mfz 478.2 (M+H~ 2.52 min. 

(75) 3-{1-{(4-melhylphenyl)sulfonylj-4-plperklinyl}-5·phenyl-1 H-indole·7 • 

carboxamide 
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Following the general procedure in example 73, 5-(phenyl)-3-(4-pipertdinyl)-1fl..lndole-7-

carboxamide (41 mg, 0.13 mmol), 4-methylbenzenesulfonyl chloride (37 mg, 0.195 mmoQ 

and bielhylamlne (0.07 ml, 0.48 mmol) were reacted to form the desired product which 

was pulilied by reverse phase HPLC methcd B (CH,CN/Water, 0.1 % TFA) (30 mg, 49%). 

LCIMS: m/z 474.2 (M+H), 2.65 min. 

(76) 3-{phenylsulfonyl41>iperidinyl}-5-phonyi·1H-Indole-7 ·carboxamide 

Following ll1e general ~ure In example 73, 5-(phenyl}-3-(4-piperldlny!Hfl..indole-7-

carbo>amide (41 mg, 0.13 mmot), benzenesulfonyl chloride (34.5 mg, 0.195 mmol) and 

bielhylamine (0.07 ml, 0.48 mmol) were rseclad to form ll1e desired product which was 

pulilied by reverse phese HPLC method B (CH,CN!Water, 0.1% TFA) (15.4 mg, 26%). 

LC/MS: mft. 460.2 (M+H), 2.62 min. 

f11) 3-(1-{l4-(melbyloxy)pllellyl)sulfollyl}-4-piperidlnyl)-5-phenyl-1 H-indole-7. 

carboxamide 
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Following !he general procedure in example 73, 5-(phenyl)-3-(4-pipertdinyi)-1H-indole-7-

carlloxamide (39 mg, 0,12 mmol), 4-metho>ybenzenesulfonyl chloride (38 mg, 0.18 

mmol) and tlielhylamine (0,07 mL, 0.48 mmol) were reaclad to form the desired product 

which was purified by reverse phase HPLC method B (CH,CNJWater, 0.1 % TFA) (17.9 

mg, 30%). 

LC/MS: m/z490.2 (M+H), 2.45 min. 

(78) 3-[1-{ethanesulfony!)-4-plperidinyiJ-5-phenyi·1H·indole·7-carboxamide 

Following the general procedure in exemple 73, 5-(phenyl)-3-(4-pipelidinyi)-1H-Indole-7-

carboxamide (16 mg, 0.04 mmol), elhanesulfonyl chloride (0.004 ml, 0.08 mmol) end 

triethylamine (0.016 mL, 0.12 mmol) were reacted to form the desired product whldh was 
purifJed by reverse phase HPLC method B (CHsCN/Water, 0.1 % TFA) (12.8 mg, 62%). 

LC/MS: m/z 412.0 {M+H), 2.18 min. 

C79) 3-{1-(l)!..propanesulfonyl}-4-piperidiny!)-5-phenyl-1 H-indole-7 -caliboXlilJJiide 
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Following the general procedure In example 73, 5-(phenyl)-3-(4-plperidinyi)-1H-indole-7-

carboxamide (34 mg, 0.11 mmol), 2-propanesulfoo)'l chloride (0.012 mL, 0.11 mrnol) and 

triethylamine (0.08 mL, 0.65 mmol) were reacted to form the desired product which was 

purilled by rE>I/1ll'Se phase HPLC method B (CH,cNIWater, 0.1 % TFA) (9.6 mg, 21%). 

LCIMS: rofz. 426.0, 2.19 min. 

(80) 5-phenyl-3-(1-(pn>panesulfonyi)-1,2,3,S.tetrahydro-4-pyridinyi)-1H-indole·7· 

carboxam!de 

Following !he general procedure in example 73, 5-phen)'l-3-(1,2,3,6-telrahydro-4-

pyridinyl)-tH-indole-7 carboxamide (100 mg, 0.32 mmol), 2-propanesullonyl chloride 

(0.043 mL. 0,384 mmol) and trie!hylamlne (0.178 mL, 1.28 mmol) were reacted to form 

the desired product whlch was purified by reverse phase HPLC method B (CHsCNIWater, 

0.1 % TFA) (20 mg. 15%). 

LCIMS: m/z 424.0 (M+H), 1.87 min. 

(81) 5-phenyl·3-(1-{[4-(trlfluoromethyQphenyl)sulfonyl)-4-piperidinyl)·1 H·indole-7-

oarboxamlde 
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Following the general procedure in example 73, 51>1100YI-3-(4-piperldinyi)-1H~ndole-7-

carboXamide (32 mg, 0.1 mmol), 4-(lrlfluorometnyl)benzonesulfonyl chloride (36.7 mg, 

0.15 mmol) and triethylamine (0.06 mL, 0.4 mmol) were reacted to form the desired 

product which was purified bY reverse phase HPLC method B (CH,CN/Water, 0.1 % TFAJ 

(16.2 mg, 31%). 

LCIMS: mlz 528.4 (M+H), 2.69 min. 

C82) 3-{1-1{2,4-dielllorophenyl)su!lonyl]-4·plperidinyt)-5-phenyl-1 H·indole· 7 • 

earboxamide 

0 

Following !he general procedure In example 73, 5-phenyl-3-(4-plpertdinyi)-1H~ndole-7-

carboxamide (32 mg, 0.1 mmol), 2,4-dichlorobenzene sulfonyl chloride (37 mg, 0.15 

mmol) and frlethy!amlne (0.06 mL, 0.4 mmol) were reacted lo form lhe desired product 

which was purified by reverse phase HPLC rnelhod B (CH,CN/Waler, 0.1 % TFA) (12.6 

mg, 24%). 

LC/MS: mlz 528.2 (M+H), 2.60 min. 

(83) 3-{1-{(3,4-dichlorophenyJ)sulfollyij-4-piperidlnyt)-5-phenyJ..1H-indole·1· 

carboXamide 

-116. 
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FoHowlng the general procedure In example 73, 5-phen;4-3-(4-piperidinyi)-1H~ndole-7-

carboxamkle (32 mg, 0.1 mmol), 3,4-dlchlorobenzenesulfonyl chloride (37 mg, 0.15 

mmol) and triethylamine (0.06 mL, 0.4 mmol) were reacted to fom1lhe desired product 

which was purified by reverse phase HPLC method B (CH,CN/Waler, 0.1% TFA) (10 mg, 

17%). 

LCIMS: rn/z 528.2 (M+H), 2.75 min. 

(84) 3-{1-[(ethylamino)carbonyiJ-4-piperidinyl}-5-phenyi-1H.jndole·7 -carboxmnlcle 

I "" "< 
.& 

H,NAO H 

Following the general procedure in example 73, 5·phenyl-3-(4-pipertdinyi}-1H~ndole-7-

carboxamkle (50 mg, 0.16 mmol1 elhyllsocyanate (11.4 mg, 0.16 mmoi) end triethylamine 

(0.07 mL, 0.46 mmol) were reacted to form !he desired product which was purified by 

reverse phase HPLC method B {CH,CN/Wa!er, 0.1 % TFA) (20 mg, 33%). LCIMS: rnlz 

391.0 (M+H), 1.94 min. 

(85) 3-{1-1(4 -1-piperazlnyijcarbonyiJ-4--plperldinyl}-5-phenyi-1H-indole-7· 

carboxamide 

H,N 0 

Following the general procedure in example 73, 5-phanyl-3-(4-piperidinyi)-1H-indole-7-

cart>Ol<l'lllllde (50 mg, 0.16 mmol), 4-melhyl-1-piperazinecarbonyl chlodcle (37.3 mg, 0.192 
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mmol) and triethylamine (0.07 mL, 0.48 mmol) were reacted !o form the desired product 

which was purffied by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA) (28 mg, 

8%). 

LCIMS: mfz 446.6 (M+H), 1.63 min. 

(86) 5-(4-chlorophenyQ-3-{1-(propanesulfonyl)-4-piperidinyl]-'IH-indole-7-

carboxamlde 

c 

Followlng the general procedure In example 73, 5-(4-ohlorophenyl)-3--(4-pipertdinyi)-1H­

indoJe..7-carboxamide (50 mg, 0.14 mmol), 1-propenesuWonyl chloride (0.015 ml, 0.14 

mmol) and triethylamine (0.07 mL, OA8 mmol) -· reacted to form ihe desired product 

which was purified by reverse phase HPLC method B (CH,CN!Water, o. 1 % TFA) (15.7 

mg, 24%). 

LCIMS: mfz 460.4 (M+H), 2.29 min. 

(87) 3-{1-{(4-fluorophenyl)sulfl:myq-4-piperidillyl}-5-(4-chlorophenyl)-1 H~ndole-7-

carboxamlde 

~ f"'\-., 
~ 

H 

Following llle general procedure in example 73, 5-(4-chlorophenyl)-3-(4-piperidinyi)-1H­

IndoJe..7-carboxamide (53 mg, 0.14 mmol), 4-fluorobenzenesulfonyl chloride (41 mg, 0.21 

mmo~ and trielllylamine (0.07 ml, 0.48 mm~ were reacted l<> form llle desired product 

which was purified by reverse phase HPLC method B (CH,CN/Water, 0.1 % TF A) (6.5 

mg, 8%). 

LCIMS: mlz.512.2,(M+H), 2.65 min. 
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(88) 5-{4-[(methylsulfonyl)amino ]phenyl}-3·[1·(phenylmethyl)·1 ,2,3,6-tetrahydro-4· 

pyridillyi]·1H~ndole-7-carboxamide 

H 

Following the general procedure in example 50; 5-{4·[(methylsulfonyl)amino]phenyl)-1H· 

indole-7-carboxamide (488 mg, 1.48 mmol), 1-(phenylmethyl)-4-piperidinone (0.79 mL, 

4.44 mmol) and sodium methoxide (0.5 Min THF, 17.76 mL, 8.88 mmol) were reacted to 

form the desired product which was purified by flash column chromatography 

(CH2Ciz:Me0H:NH40H, 94:5:1) (580 mg, 78.4%). 

LC/MS: m/z 501.2 (M+H), 1.57 min. 

(89) 5-{4-[(methylsulfonyl)amino]phenyl}-3·(4·plperidinyl)·1H·indole·7 -carboxamide 

fH3 
o=s=o 

(-'. H~ 
'-._./ ,.. 

"' 

Following the general procedure in example 51, 5-{45-{4-[(methylsulfonyl)amino] phenyl)-

3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7 -carboxamide (580 mg, 

1.16 mmol), palladium hydroxide (154 mg) in a mixture of ethanol and acetic acid (7511.5 

mL) were reacted to form the desired product (163 mg), 20 mg of crude product was 

purified by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA) to give 6 mg 

(30%) of pure product. 

LC/MS: m/z413.4 (M+H), 1.30 min. 
-119. 
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(90} 5-br<lmo-3·[1-(etl!anesulfonyl)-4-plperidlnyij·1H.Jndole·7-carboxamide 

Following the geneml procedure In <OOlmple 73, 5-brofll0-3.-(4·plpertdlnyl}-1H-indole-7· 

carboxamide (900 mg, 2.6 mmol), efuanesulfonyl c~lortde (0.8 mg, 8.4 mmol) and 

triethylamine (1.6 mL, 11.2 mmol) ware reacted to form the desired product which was 

purified via solid phase extraction on a 500 mg aminopropyl column (lntsrnaHonal Sorbent 

Technologies) eluting wHh chloroform (30 ml.x2) and ethyl acetate (50 ml) (800 mg, 

69%), LC/MS: m/z414.0 (M+H), 2.2 min. 

(91) 3·(1-(ethanesulfonyl)-4-piperidinyl)-5-{4-{(methylsulfonyl)am!no ]phenyl}·1 H· 

indole-7-carboxamide 

'"' ' o4-o 
Hili 9' 

"' 

H,N o 

To a solution of 5-bromo-3-[1-(ethanesulfonyl)-4·plperidiny!J-1H·indole-7-carboxamide (50 

mg, 0.12 mmol) In a mixture of dioxaoo and water (t.5ml./Q.5 mL), {4-

[(mefuylsulfonyl)amlno] phenyl}boronic actd (104mg, 0.48 mmol), cesium carbonate (78.2 

mg, 0.24 mmol) and palladium acetate (5.4 mg, 0.24 mmol) were added. The reaction 

mbdure wes heated at 150 •c for 20 min. in a Smil~ Synthesizer microwave reator. TM 

solvent was rell1C\Iad under reduced pressure and the residue was partitioned between 

ethyl ace- (50 mL) and water (50 ml). The aqueous layer was extracted with ethyl 

acetate (50 ml.x2) and the combined organic phase was dried over magnesium sulfate, 
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· filtered, concenlrnted under reduced pressure and purified by rev"""' phase HPLC 

method fl {~CN/Water, 0.1% TFA) (6.6 mg, 11%). 

LCIMS: mlz 505.0 {M+H), 1.58 min. 

(92) 3-{1-(elhanesulfonyl)-4-piperldlnyQ-5..(3-methylpheny!)·1 H-lndolo-7 • 

carboxamlde 

To a solulion of 3-[1·(e!hanesulfonyl)4-piperidinyl]-5-(4,4,5,5-lelrame!hyl-1,3,2-dioxa­

borolan-2-yi)-1H-Indole-7·carboxamlde (118 mg, 0.26 mmol) in a mlxlure of dioxane and 

water (3.0ml/1.0 ml), 1-bron'lo-3-methylbenzene (88.94 mg, 0.52 mmol) and cesium 

carbonate (169.4 mg, 0.52 mmol), paiadium acetate (11.7 mg, 0.052 mmol) were added. 

The resulting reaelion mixture was heated via microwave at 160'C for 30 min. All 1M 

solvent was removed under reduced pressure. The residue was partitioned belWeen ethyl 

acelale (10 mL) and water {10 mL). The aqueous layer was extraoled with ethyl acelale 

(10 mll<2) and the combined organic phase was dlied over Mg,S04 and concentrated to 

give a crude product which was purified by reve""' phase HPLC method B 

(~CN/Water, 0.1 % TFA) to provide pure product (10 mg, 10%). LCIMS: mlz 428.0 

(M+H), 2.10 min. 

(93) 3·[1-{elhylsulfonyl)-4-plperldlnyq-s-(2-th!enyl)·1 H-lndole-7-carboxamide 
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Following tile general procedure in example 73, 3-(4-piperidinyl)-5-(2-thienyl)-1 H-indole+ 

carboxamide (<>:J mg, 0,16 mmol), ethanesuKonyl chloride (0.022 mL, 024 mmol) and 

trielhylamine {0.07 mL, 0.46 mmol) were reacted to form the desired product which was 

purifred by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA) (16.5 mg, 24%). 

LCIMS: mlz 418.2 {M+H), 2.21 min. 

(94) 3-[1-ielhylsulfony!)-4f:llperldlnyl)-5-(3-lhienyi)-1H-indole-7-carboxamlde 

<>.I 

Follewing 1he general procedure in example 73, 3-i4-piperldinyl)-6-(3-lhlenyi)-1H-indole-7-

carlloxamide (65 mg, 0.16 mmol), elhanesulfony! chloride (0.03 mL, 0.3 mmol) and 

triethylamine (0.09 mL, 0.6 mmol) were reacted to form the desired product which was 

purified by reverse phase HPLC method B (CH,CNIWater, 0.1% TFA) (11.3 mg, 14%). 

LC/MS: m/z418.2 (M+H), 1.90 min. 

j95) 3-{4-ime!hytsutfonyl)phenyl]-5-phenyt-1 H-indole-7 -carboxamlde 
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The lille compound (15.0 mg) was prepared using general method B excepllhat N+l­
(4,4,5,5-letramethyl-1,3,2-dioxaborolarr2·yl)pheny(laretamide (40.0 mg, 0.15 mmol)was 

used instead of phenyl boronic add. 

1H NMR (400 MHz, Me01Hl4) o ppm 7.47 (m, 1 H) 7.58 (m, 4 H) 7.85(s, 1H) 7.95 (d, 

J=7.3 Hz, 2 H) 8.05 (d, J=7.3 Hz, 2 H) 8.07 (2, 1 H) 8.24 (s, 1 H) lC/MS m/z 328 (M+1)+ 

C r.t. 1.74 min. 

c 

{96) 3-{4-{{dimethylamlno)$ulfonyl)phenyl}-5·phenyl·1 H·indole-7 ·carboxamide 

The title compound (10.0 mg) was prepared using general method B except 11Jat N,N· 

dlmethyl-4-(4 ,4,6,5-tetramethyl·i ,3,2-dioxaborolan-2-yl)benzenesulfonamlde (50 .0 mg, 

0.15 mmol) was used instead of phenyl boronic acid. 

1H NMR (400 MHz, Me01Hl4) o ppm 2.70 (s, 6H) 7.57 (m, 1 H) 7.68 (m, 4 H) 7.87(s, 1H) 

7.98 (d, J=7.3 Hz, 2 H) 8.04 (d, J=7.3 Hz, 2 H) 8.07 (2, 1 H) 8.24 (s, 1 H) LCIMS mlz 421 

(M+1)+ r.t 2.24 min. 

(97) 3-{3-!(methylstllfonyl)amino]phenyl}-5-phenyi-1H.fudole·7-carboxamide 

·123. 
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The title compoun<l (13.0 mg) was prepared using geneml method 6 a"""!>t !hat {3-

[(melllylsulfonyl)amino]phenyl)boronie acid (35.0 mg, 0.15 mmol) was used instead of 

phenyl boronie acid. 

1H NMR (400 MHz, M.OD-04) o ppm 3.05 (s, 3H) 7.27 (m, 1 H) 7.41 (m, 1H) 7.68 (m, 4 

H) 7.87(s, 1H) 7.98 (s, 1 H) 8.04 {d, J=7.3 Hz, 2 H) 8.07 (s, 1 H) 8.24 (s, 1 H) LCIMS m/z 

(98) 3-{1-(ethylsulfonyl}<l-piperidiny!J-5{3-[{methylsulfonyl)amino )phanyl}-1 H­

lndole -7-carboxamide 

To a soluiion of 5-bromo-3-{ 1-( eth)Jisuffony1}4-piperidinyl]-1 H-indole-7 -carboxamide 

(example 90) (50.0 mg, 0.120 mmol), cesium carbonat!> {150.0 mg. 0.480 mmol) and {3-

[(methylsulfonyl)arnino]phenyl]boronie acid (1 05.0 mg, 0.480 mmol) in dioxane!H,O ( 2 

mLJ0.7 mL) was bubbled argon for 5 minutes prior lo the addition of Pd{PPhs). (12.5 mg, 

0.012 mmoij. The reactloo mixture was healed in a microwave reactor (Smith synthesizer) 

!Or 20 minutes at 180"c. The solvent was evaporated, and the residue was dissolved in 

1..2 ml DMSO. The resulting suspension was tittered and the organic solution was 

purified by reverse phase HPLC method A (water/ CH ,CN, 0.1 % TFA) to give 1he tiUe 

compound 8.0 mg (13"A>). 

lCIMS: 505.2. r.t 1.77. 
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(99} 5-f.4·(acetylamino)phenylj-3-[1-(e!by!sulfonyl}4-piperidinylj·1 H-indole· 7 • 

carboxamide 

FolloWing the gerum>l procedure of example 98, 5-bromo-3·[1-(elhylsulfony!)+ 

pipertdlnyi]-1H-indole-7-carboxamide (example 00) (50.0 mg, 0.120 mmol), cesium 
---" v carbonate (150.0 mg. 0.400 mmol) and N-[4-(4,4,5,5-tetramelhyl-1,3,2-dioxaborolan-2-

y!}phenyl]acetamide (125.0 mg. 0.480 mmol) as well as Pd(PPh3)4 (12.5 mg. 0.012 

mmo!) were reacted k> give 19.0 mg (34%) of title compound. 

LCIMS: 469.4. r.t: 1. 78. 

(100) 5-{4-{(dlme!hylamino)sulfonyl]pbanyl)-3·[1-(e!bylsulfonyl)-4-plperidinyl}1fl. 

indole-7-carboxamlde 

Following the general proceduro of example 98 except r<>aelion time was set to 60 

minutes Instead of 20 minutes, 5-bromo-3-[1-(elhylsuilonyl)-4-piperidlnyi]-1H-indole.-7-

carboxamide (example 90) (50.0 mg, 0.120 mmo!), cesium carbonate ( 150.0 mg, 0.480 

mmol) and IV ,N-dlrnelhyl-4-(4,4,5,5-tetramethy!-1,3,2-dioxaborolan-2-y!)benzene-

sulfonamide (15ll.O mg. 0.480 mmol) as well as Pd(PPh,)., (12.5 mg. 0.012 mmo!) -• 

reacted to give 20.0 mg (32%) of ll!fe compound. 

LC/MS: 519.4. r.t 1.97. 
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(101) 5{3-(acetylamino)phenyQ-3-[1-(e!hylsulfonyl)-4-plperidinyQ-1H~ndole-7-

carboX-amide 

0 

H
3
C)lNH 

H~N 0 

Following the general procedure of example 98, 5-bromo-3-[1-(etllylsulfonyl)+ 

plperidiO)IIJ-1H-indole-7-carboxamide (example 90) (50.0 mg, 0.120 mnrol), cesium 

cartxmate (150.0 mg, 0,400 mmol) and [3-(acetylamlno)phenyl]boronic acid (100.0 mg, 

0.480 mmoO as well as Pd(PPh,J.. (12.5 mg, 0.012 mmol) were reacted to give 21.0 mg 

(38%) oftitrecumpound. 

lCIMS: 469.4. r.t: 1.76. 

(102) 3-{1-{ethylsulfonyl)-4-piperldinyij-S-(1H-pyrazol-4·yl)-1~ndole•7•carboxamlde 

0 .0 
::s~ ·N 

Following the general procedure of example 98, 5-bromo-3--[1·(ethylsulfonyl)-4-

piperidlnyij-1H-Indola-7-earboxamide (example 90) (50.0 mg, 0.120 mmol), cesium 

carbonate (150.0 mg, 0.480 mmol) and 4-(4,4,5,5-tetramethyl·1,3,2-dloxaborolan-2-yi}-

1H-pyrazole {95.0 mg. 0.480 mmol) as well as Pd(PPh,)4 (12.5 mg, 0.012 mmol) were 

reacted to giva 3.0 mg (6%) of tille compound. 

LC/MS: 402.2. r.t: 1.55. 

(103) 3·(1-(ethylsulfoayl)-4.piperidinyij-5·[3·(hydroxymethyl)phenylj·1 H-indole-7. 

carboumide 
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Following the general procedure of example 98, 5-llromo-3-[1-{ethylsulfonyl)-4-

plpertdlnyij-1H-Indole-7-carboxamlde (example 90) (50.0 mg, 0.120 mmol), cesium 

carbonate (150.0 mg, 0.480 mmol) and [3-(hydroxymethyl)phenyOboronlc acid (72.0 mg, 

0.460 mmol) as well as Pd(PPhs)4 (12.5 mg, 0.012 mmol) were reacted to giVe 32.3 mg 

(61%) of titie compound. 

LC/MS: 442.4. r.t 1.75 

(104) 5-(2,4-difluoraphenyl)-3-{1-{etl!ylsulfonyl)-4-plperidinyij-1 H-indole·7 • 

· carboxamide 

L Following the general procedure In example 73, G-(2,4-difiuorophenyl)-3-(4-plpertdlnyi)-

1H-indole-7-carboxamide (15 mg, 0.042 mmol), ethanesulfonyl chloride (0.084 mL, 0.06 

mmo~ and lrfethylamine (0. 126 mL, 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"k). 

LCIMS: m/z 446.2 (Mttl), 2.1 min. 

(105) 3-{1-{olhylsulfonyl)-4-piperldinyl]-5-[4-(methyloxy)phenyij·1 H-ind ole· 7 • 

carboxamide 
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Following the general procedure in example 73, 5-[4-{methyloxy)phenyQ-3·(4-piperidinyi)-

1H~ndole-7-Gllfboxamide (15 mg, 0.043 mmol), efuanesuWonyl chloride (0.086 mL, 0.09 

mmol) and triethylamine (0.129 mL, 0.03 mmol) were reacted lo form the desired product 

which was purified by reverse phase HPLC method B (CH,CN/Water, 0.1 % TFA) (8.5 
,~, '') \_,) mg, 45~, . 

LC/MS: mil: 442.2 (M+H), 1.96 min. 

(100} 3-[1-{ethylsulfonyl)-4-plperldinyl]-5-(4-fluoro-2-methylphenyi)·1H~ndole·7· 

carboxamide 

u o= 
I 

r" 

Following the general procedure in example 73, 5-(4-fluoro-2-melhylphenyl}-3-(4· 

plperidinyl)-1H4ndoie-7-carbo><amide (15 mg, 0.042 mmol), ethanesu~onyl chloride (0.084 

mL, 0.08 mmol) and triethylamine (0.126 mL, 0.02 mmol) were reacted to fonm the 

daslred product which was purified by reverse phase HPLC method B (CI-fsCN/\11/ater, 0.1 

% TFA) (10.9 mg, 57%). 

LC/MS: mlz 444.6 (M+H}, 2.06 min. 

{ 107] 3-[1-(ethylsulfonyl)-4-piperldinyl]-5-(4·fluoropheny\)·1 H·indole· 7 -carboxamlde 
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FOllowing !he gene<al procedure in example 73, 5-(4-fluoolphenyl)·3-(4i>iperidinyi)-1H­

indofe.7-carboxamide (15 mg, 0.044 mmol), efuanesulfonyl cllloride (0.09 mL, 0.09 mmol) 

and lliefuy!amine (0.129 ml, 0.03 mmol) were reac!lld ro form the desired product wllich 

was purified by re\lerse phase HPLC method B (CH3CNIWffier, 0.1 % TFA) (6.8 mg, 

\~; 36%). 

lC/MS: mlz 430.2 (M+H), 2.00 min. 

(108) 5-(4-biphenylyl)-3-[1-(ethylsulfonyl)-4-piperidinyi)·1H-indole-7-carboxarnide 

~.J 

Following !he general procedure in example 73, 5-(4·biphenylyl)·3·(4·plperldinyi)·1H· 

indole-7-carboxamide (15 mg, 0.038 mmol), ethanesu~onyl chloride (0.07 ml, 0.076 

mmol) and triethylamine (0.114 ml, 0.015 mmal) were reacted to form the desired 

product wllich 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. 

(1 09) 5-(4·(1,1-dimethylelhyl)phenyl)-3-[1 {ethylsulfonyl)-4-piperidi nyi]·1H-i ndole· 7 • 

oarboxamlde 

-129. 



wo 200$1067923 l'LT/GB2005i000085 

""' Following !he general procedure in example 73, 5-[4-{1,1-dime!hyle!tlyl)phenyij-3-(4-

plperidinyi)-1H-indole-7-<:arboxamide (15 mg, 0.038 mmol), elhanesulfonylchloride (0.07 

mL, 0.076 mmal) and trielhylamlne (0.114 ml, O.o15 mmoO wern reacted to fonm ihe 

> desired product which was purified by reverse phase HPLC method B (CHsCNJWater, 0.1 

% TFA) (9.6 mg, 51%) . 
. "'-" r • LCIMS: mlz 468.2 (M+H), 2.45 min . ._., 

(110) 3·[1·(elhylsulfonyl)-4-piperidlnyl]·5·(4-mothylphenyi)-1H·indoie-7-carboxamlde 

o=~ 
N 

Following the general procedure in example 73, 5-(4-methylphenyl)-3-(4-piperidinyl}-11-1-

lridole-7-<:arboxamlde (15 mg, 0.044 mmol), ethanesulfonyl chloride (0.09 ml, 0.09 mmol) 

and triethylamine (0.129 ml, 0.03 mmol) were reacted to form tha desired product which 

was purified by reverse phase HPLC method 8 (CH,CN/Wa!er, 0.1 % TFA) (7.9 mg, 

41%). 

LCIMS: m/z428.4 (M+H), 2.15 min 

(111) 3-{1-{ethylsulfonyl)-4-plperidinyl]-5-{4-pyridinyl)·1 H-ind ole-7 -carboxamide 

oJ_I 
I 
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To a solution of 5-bromo-3-[1-(ethanesU!fonyl)-4-plperldinyi}1H-indai<>-7-carboxamlde (50 

mg, 0.12 mmol) in a mixture of dioxane and water (1.5mL/0.5 mL), 4-pyridlnylboronic acid 

(60 mg, 0;48 mmon, potassium carbonate (132 mg, 0.96 mmol), tetrakis(triphenyl 

phosphlne)palladlum(O) (14 mg, 0.012 mmol) were added. Then it was run microwave 

reaction at 160'C for 20 min. All solvent was evaporated under reduce pressure. The 

residue was parti!iolled between ethyl acetate (10 mL) and water (10 mL). The aqueous 

layer was washed with ethyl acetate (2x10 mL). The comblned organic phase was dried 

and concentralad under reduce pressure, and pufified by reverse phase HPLC method B 

(CH,CNIWater, 0.1 % TFA) (12.7 mg, 25%). 

LCIMS: mfz 413.4 (M+H), 1.42 min. 

(112) 3-[1-{e!bylsUifonyl)+piperldlnyi]-5-{IMiuoro-3-pyridinyl}·1H~ndole-7-

carboxamide 

Following the general procedure In example 111, 5-bromo-3-[1-(ethanesulfonyl)-4-

piperidlnyi]-1H-lndole-7-carboxamide (28.6 mg, 0.07 mmol), (4-Huoro-3-pyridinyl)boronie 

acid (39.2 mg, 0.28 mmoij and potassium carbonate (75.5 mg, 0.56 mmol), 

tetrakis(triphenylphosphine)palladlum(O) (8 mg, 0.007 mmol) In a mixture of dioxane and 

water (1.5mL/0.5 mL) were reacted to torm the desired product whi<:h was purified by 

reverse phase HPLC method B (CH,cN/Water, 0.1% TFA) (11.5 mg, 38%). 

LCIMS: m/z 431.2 (M+H). 1.88 min. 

(113) 3-{1-(ethylsulfonyl)-4-plperidinyl]-5·(6-methy!-3-pyridiny1J-1H·indole-7· 

carbolcamide 

-131-
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Following the general procedtll'e in example 111, 5-bromo-3-!1-{elhanesulfonyl}-4-

piperidinyQ-1H-Indole-7 -carboxamide (34 mg. 0.08 mmol), (4-meihyl-3-pyrldinyl)boronic 

acid (43.82 mg. 0.32 mmoJ) and potassium carbonate {88.34 mg. 0.64 mmol), 

lelrakis(triphenylphospnine)palladium(O) (9.52 mg. 0.008 mmol) In a mixture of dioxane 

and water (1.5ml10.5 ml) were raacled to form tho desired product which was purifred by 

reverse phase HPLC method B (CH,CN!Waler, 0.1% TFA) (21.7 mg, 62',-i,). 

LCIMS: rnlz 427 2 (M+H), 1.43 min. 

(114) 3-!1-{ethylsulfonyl)-4-piperidlnyiJ-5-{4-methyl-3-pyridinyi)-1H-Indole-7-

carboxamiide 

Following the genom! procadure in example 111, 5-bromo-3-[1-(elhanesullonyl}-4-

piperidinyiJ-1H-indole-7-carboxamide (34 mg, 0.08 mmol), (B-melhyl-3-pyridinyl)boronic 

acid (43.82 mg, 0.32 mrnoQ and potassium carbonate (88.34 mg, 0.64 mmol), 

!etrakis(trlphenylphosphine)palladium(O) (9.52 mg, 0.008 mmol) in a mixture of dioxane 

and water (1.6ml10.6 miL) were reacted to form !he desired produol which was purlfled by 

reverse phase HPLC nrelhod B (CH,CN!Water, 0.1 % TFA) (23 mg, 65%). 

LC/MS: rnlz 427.2 (M+H), 1.32 min. 

(115) 3-{1-(a!hylsulfonyl)-4-piperidinyl)-5-[6-{methyloxy)-3-pyrldinyQ-1H-indole-7-

carboxamide 

-132-
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Following !he general procedure In example 111, 5-bromo-3-[1-(ethanesulfonyl)+ 

piperidiny!J-1H-Indole-7-carboxamide (34 mg, 0.08 mmol), (4-methoxy-3-pyrldinyl)boronic 

ac!d (48.94 mg, 0.32 mmol) and potassium carbonate (88.34 mg. 0.64 mmol), 

te!rakis(!rlphenyfphosphine)palladlum(O) (9.52 mg, 0.008 mmol) In a mixture of dioxane 

and water (1.5mll0.5 mL) were reacted to form tha deslrad product which was purified try 

revetse phase HPLC method B (CHaCN/Waler, 0.1% TFA) (16.6 mg, 45%). 

LCIMS: m/z443.0 (M+H~ 1.84 min, 

(116) 5-phenyi-3-(N-acelyl-3-piperidlnylmethyl)-1 H-indole-7 -carboxamide 

N 

To a solution of 5-phenyl-3-(3-plperidinylmethyi}-1H-indole-7-carboxamlde (example 68) 

(50 mg, 150 J.UllOQ in CHzC!z (20ml)at0'C was addad Hunig's base (100 fll, 574 fllllOI). 

The reaction mixture was stirred for 5 minutes than acetyl chloride (10.6 j![., 150 fllllol) 

was addad dropwi<;e. After one hour, the reaction mixture was quencflad with waler (10 

ml) and warmed tort. The aqueous layer was extracted with CHzCI2 (2x10 ml) and !he 

combined organic phase was concentrated in vacuo. The residue was purified by reverse 

phase HPLC method A (acetonitrile/water) to yield the title compound (8.3 mg, 15%). 

LCIMS: 3762. r.t: 2.11 
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U 17) 5-[3-{ethyloxy)phenyl]-3-[1-{ethylsulfonyl)·4·plperldinyi]·1H·Indote-7. 

carboxamlde 

A soltliioo of K2C03 (40 mg, 0.289 mmol) in f!:!O (1.2 mL) was added to a slurry of 5· 

bromo-3-[1-(ethanesulfonyl)-4-piperidinyij-1 H-indole-7 -carboxamlde ( 40 mg, 0.0965 

mmol) In 1,4-dloxane (2.8 mL) In a CEM microwave vial. 3-Ethoxyphenylboronlc acid (65 

mg. 0.386 mmol) was then added, followed by chloro(di·2·norbomylphosphlno)(2· 

dlmelhyl-aminamethylfarrocen-1-yl)palladlum (II) (1 mg, 0.00165 mmol). The vial was 

capped and heated in a CEM microwave far 10 min at 160 "C. The reaction was 
determined to be complete by LCIMS analysis. The reaction mixture was concentrated 

under a straam of ni!rogen at 80 'C, and the crude product was dissolved In 1 mL OMSO. 

This soluiioo was flttered through a 0.45 ~ PTFE membrane (Acrodlsc) and then purified 

via preparative HPLC. samples were puriflad using an Agilent 1100 Series LC with UV 

am:! MSD detection and fraction cc!Jecilon. DMSO solutions of crude products were 

Injected onto a ZORBAX Eclipse XDB-C18 column (21.2 x 50 mm) and eluted over 10.6 

min at a flaw rate of 20 mUmin. Fraction collection was triggered by absorption at 214 

nm. 7.9 mg (18%) of the HHe compound was recovered. 

LC/MS ESI RT 2.19 min MH' 456 

(118) 3-{1·(ethylsulfonyl)-4-plperldinyl]·5-(2·fluorophenyl)-1 H-indole-7 ·carboxamide 

-134-
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The li!le compound was prepared according to the procedure in example 117, except that 

2-lluorophenylborooic acid (55 mg, 0.386 mmol) was used instead of 3-

elttol<yphen)'lborooic acid. 

LCIMS ESI RT 2.04 min MH' 430 

(119) 3-[1-(ethylsulfonyl)-4-piperidinyl)-5-[3-(trlfluoromethyl)phenyl]·1 H·indole-7 • 

carboxamide 

F 

The litle compound was prepered according to the procedure In example 117, except that 

(3-trifluoromethyl)phenylboronic acid (74 mg, 0.386 mmol) was used instead of 3-

athexyphenylboronic acid. 

LCIMS ES! RT 227 min MH' 430 

(120) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[4-(trifluoromethyl)phenyq-1 H-indole-7-

c:arboxamide 

-135-
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The title compound was prapered according to the procedure in example 117, except that 

(+lrifluoromethyl)phenylboronic acid (74 mg, 0.386 mmol) was used instead of 3-

athoxyphanylboronic acid. 

LCIMS ESI RT 2.28 min MW 480 

(121) 3-{1-(ethylsulfonyl)-4-plperidlnyl)~uoroph&nyi)·1H·indole·7-carboxamide 

O,z. /"""'-
}', 

N 0 

0 NH"' 

J The !i!le compound was prepered according to the procedure In example 117, except that 

3-lluorophenylboronlc acid (55 mg, 0.386 mmol) was used Instead of 3-

) ethoxyphenylboronic acid. 

LC/MS ESt RT 2.11 min MH' 430 

(122} 5-(3,5-dichlorophenyl)-3-{1-(ethylsulfonyl)-4-plperidiny~-1 H·lndolo-7. 

carboxamide 

The title compound was prepered according to the procedure In example 117, except that 

3,5-dichlorophenylboronlc acid (75 mg, 0.386 mmol) was used instead of 3-

ethoxyphenylboronic acid, and the crude product was putilied by reverse phase HPLC 

melhodA(CHsCN/Water, 0.1% TFA, 10190v/v) 

LC/MS ESI Rr 2.26 min MH' 480 

(123) 5-(3,4-dilluorophenyl)-3-[1-(ethylsulfonyl)-4-piperldinyi]·1H-indole-7· 

camoxamlde 

·136-
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F 

The title compound was prepared according to the procedure outlined in the general 

method, except that 3,4-dllluorophe!lylboronic acid (62 mg. 0.386 mmol) was used 

Instead of 3-ethrn<yphenylboronic acid, and the crude product was purified by reverse 
rr" 
·~·· phase HPLC method A (CH,CNIWaler, 0.1 % TFA, 10/90 v/v,) 

LCIMS ESI Rr 2.17 mill MW 44B 

Using the same procedure as example 73, examples 124-155 were synthesized. 

COmpounds were purified via solid phase extraction on a 500 mg aminopropyl column 

(International Sorbenl Technalrigles) eluting with chloroform (2 mL) lhen elhyt acetate (2 

ml) to give li1e desired compound. 

Table 1 

Example R MS!M+J Rt(min) 

124 

~ 
496 2.45 

0~ -I ~a 

·-
-137-
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-125 
~ 

502 2.71 

9 
~ I 

·- _c ___ 
126 

!i: 
474 2.56 

I 

127 

6 
487 2.57 

I 
I ~' I ;""'o 
·-· 

128 

OB 
487 2.37 

I 
' 

I 

129 
~0 

522 2.75 

~-
Cl 

-~----·· 

130 

~-
506 3.1 

"'-1 
;-. 

.. 
131 530 2.97 

I 

~ 

-138· 
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_ .. ~---~ --------·· 
132 ' 566 2.79 

(P'~ 

0 
0 

-b 
... -

133 oq 570 2.99 

q 
Q 

-· 134 

1) 
0 

586 2.8 

q 
0 

··-------- -------
135 l,o 566 2.69 

(? 
. \ 

136 

1) 
586 2.76 

~ 
---

137 

p 
478 2.42 

'---···· i -----
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--~-·· ··-
566 2.81 138 

~ 

?1 
)J . 

139 ,¥> 582 2.68 

q 
i "-0 a 

\ 

140 
~0 

586 2.83 --

I q~~~ 
_L \~ 

141 \ 492 2.48 a;o j 

:C-J-F I 
142 

} 
586 2.72 

r--f43 
~ 552 2.64 

p 
0 

f- -··-· 1-=o-· 2.71 -·-144 

t 
566 

() 
b.._ 

- -
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--- - ,.-- 2.62 --145 

~t 
• 

/"-() 
146 

\,o 
493 3.06 

O""s 

\...~ ~ # 

-- . 
147 

cO 
544 2.8 

# 

c . 
~ 

I 

148 \ 568 2.52 ,.,.r 
' /~-., 

149 

~~ 
582 2.47 

·-a-, 
150~ 0 

1 

544 2.84 

~ "" • 

Cl 

151 ~ 570 3.07 

p 
q 

_L ' 
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- !sai 
···-

152 p 3.15 

~ 
··-· 

153 
\A> 

586 2.47 

0"'""' 1:0 
154 

\ 0 
474 2.43 

~b 
·--155 

~ 
530 2.86 

() 
'-_1-

Using !he general procedure as following, examples 15&466 were synthesized. 

Chloro(di-2·norbom)'lphosphino)(2'-dimethylamino-1,1'-biphenyl-2-yl) palladium (ll), (3 

mg, 5 mol%) and a soltffion of K(,PO, (2 equiv)ln H,O (0.1 mL) were added ro a solution 

of !he 6-bromo-lndolecarbox!mide (24 mg, 0.1 mmol) in dio>ane (1 mL). The aryl-boronic 

acid (3 equiv) was added and the mixture was stirred at 90 "C for 18 hand then at rt for 

10 min. Chloroform (1.5 mL) and H,O (0.5 mL) were added, and the layers were 

sepacated. The organic layer was concentrated under reduced pressure, and the crude 

residue was lalren up in chlorofurm (1 mL). Polymer bound pyrtdJn<>.hyctrobromid&­

perbromlde (55 mg, 0.11 mmol, Fluka) was added, and the mixture was agitated for 2 h. 

The reacilon was fillored, and the resin was washed wi1h chloroform ( 1.5 mL) and MeOH 

(1 mL). The flltrale was concerrtrated, and the crude product was purlfted via mass­

dlrecled reverse phase HPLC to give the desired compound. 

Mass-Directed HPLC conditions: 

-142-



/-~<. 

' ' \....) 

wo 2005/067923 PCT/GB2005/000085 

Samples were purified using an Agilent 1100 Series LC with W and MSO delec!ion and 

fracllon collection. Crude samples _,dissolved In a 1:1 mixture of DMSO/methanol 

(600 uL) for injection onto a ZORBAX Eclipse XDB-C18 column (21.2 x 50 mm) and 

eluted over -10 min. at a flow rate of 20 mL/min. Fraolion collection was triggered by 

absorption at 230 nm and triggering of the MSO at the MH+ of lha desired compound. 

H~ 0 

""" 
R1 

# 

Br 

Table2 

'Exampk> R ·MS[M+] Rt (min) 

156 "-o 345 3.19 

(1 
157 yo 365 3.07 

I 

' 

~ 

156 "o 404 3.31 

/::& 
' I 

159 'a 362 3.49 

¢r 
' 

f I ----
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160 
F 

332 3.51 

cY 
161 '-o 374 3.39 

JY 
I 

162 

~ 
365 3.41 

""" 
c 163 -..., 374 3.38 

c1 
..--o 

164 "o 
374 3.37 

Cc 0 

I 

165 0 385 3.03 

0 ~ 
166 

fY 
346 3.75 

F 

(167) 5-{2.fluorophenyl)-1H-indole-7-carboxamide 
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NH2 

5-Bromo-1H-indole-7-carboxamlde (0.050 g, 0.21 mrnol), 2-fiuorophenyl boronic add 

(0.088g, 0.63mmol) and potassium phosphate {0.089 g, 0.42 rnmol) were treated with a 

solution of 2'(dimethylarn!no)-2-blpheny!-palladlum (II) chloride D!norbornyl phosphine 

complex (0.008 g, 0.0107 mmol) In 1.4-<loxan (1.5 mL). Warer (1 ,5 mL) was added and 

!he reaction mixture was healed at85 'C for 17 hours under nitrogen. Tho oooled mhdure 

was pre-absorbed onto s~ica gel in vaauo and purified on a sUica gel SPE cartrldge [2g] 

eluting with a cyciohexane I ethyl acetale gradient system to give tho tl!ta GO!TljlOund 

(0.043 g, 81%). 

1H NMR (400 MHz, DMS0-06) ~ppm 11.2 (v.brs, 1 H) 8.16 (br.s, 1 H) 7.90,7.86(2 X br.s 

, 2 H) 7.62(br.~ 1 H) 7.45-7.35 (br.s + m, 3 H) 7.35-7.27 (m, 2 H) 6.55 (dd, 1 H) MS mlz 

255 (M+1)' r.l3.06 min. 

Using the general prrn;edure as following, exampias 168-172 were synthesi:!ed. 

4-{7 -(am!nocarbonyl)-1 H-indol-5-yl]bsnzoic acid or 3-(7-( amlnocarbonyl)-1 H-indol-5-

yijbenzoic acid (67 umol, 18.7 mg) was dissolVed In DMF (1 mL) and treated with HATU 

(1.12 eq, 75 umol, 28.5 mg) and Dlf'EA (3 eq, 0.2 mmol, 35.5 uL). After shaking for 

5rnins a solution was obtained which was treated with an amine (1.1 eq, 74 umoi) and 

allowed to stand at rt overnight Excess solvent was removed using a genevac and the 

orudes purified using amlnopropyl SPE (500 mg) load: CHCI3 (500 uL), elute: CHCI3 

(1500 ul), ethyl ace!ale (1500 uL) and 20% methanol: ofhyi aceiate (1500 uL). The ethyl 

ace!ale and methanol: ethyl ace- fractions were combined, concentrated and further 

purified using MDAP. 

Samples were purtlied using an Agilent 1100 Series lCwilh UV and MSD deleclion and 

fractlon collection. Crude samples were dissolved in a 1:1 miXfllre of DMSO/methanal 

(600 ul) for injection onto a ZORBAX Eclipse XDB-C18 column (21.2 x50 mm) and 

eluted over -10 min. at a flow rate of 20 mUmin. Fraction collection was triggered by 

absorption a\230 nm and triggering of the MSD at the MH+ of tho desired compound. 
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Table3 

Example structure MS [M+] Rt (min) 
1Mo--r--------.m-~-t~~--to3.o.~.--i 

169 2.98 

170 3.21 

171 H/1\ 322 2.96 

172 2.94 

) 
---~·---··--------~'---··--

(173) 5{4>{(dielbylamino)carbonyl]phenyi}-1H.fndole-7-carboxamlde 

('. "~~yo 
' . 'J 

4>{7-(aminocarbonyi}-11-Hndol-5-yqbenzoic acid (67 UJnol, 18.7 mg) was dissolved in DMF 

(1 ml) and treated wiih HATU (1. 12 eq, 75 umol, 28.5 mg) and DIPEA (3 eq, 0.2 mmol, 

35.5 ul}. After shaking for 5mins a solution was obtained which was treated with an 

amine (1.1eq, 74umoQ and allowed to stand at rt overnight Excess solvent was removed 

using a genevac and the crudes purified using aminopropyl SPE (500 mg) load: cHa3 
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(500 uL), elute: CHCI3 (1500 uL), ethyl acetate (1500 uL) and 20% methanol: ethyl 

acetate (1500 uL). The lraclions _, concentrated and the largest used for 

characterisatlon. 

LCIMS mlz 336 (M+1)' Rt 3.03min .. 

(174) 3·[1-{methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyQ-5-phenyi-1H-indole-7-

carboxamlde 

6-Pheny~1H-ind01e-7-carboxamide (47 mg, 0.0002 mole),1-(me!hylsuffonyl)-4-piperfdinone (35 

mg. 0.0002 mole) and bismuth (Ill) tliflate (4 mg) were combined in acetonitnle (8 mL), and the 

resulting ruix!lll'$ stirred at room lemperaltue for 24hr. The mildure was pre absorbed onto 

silica, purtlicalion by silica flash chromatography using an ethyl acetate/cyclohexane elution 

system yielded !he title compound (7 mg) as an off while solid. 

MS mlz 395 (M+i)' Rt. 3.21min. 

(175) 3-{3-oxocyelopentyQ-5-phenyl-1H-indole·7-earboxamlde 

To a solu!i<m of ~1H~ndole-7-carboxamide (1.0 g, 4.2 mmol) and cyclopenlenone 

(4.24 mmol, 348 mg) in dry acelnnltrile (20 mt.) was added bismuth Inflate (3 mol%, 0.127 

"147" 
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mmol, 83 mg). The restiltant mixture was stirred at room !Bmperature for 18hr. The 

mixtUre was pre-absorlled onto smca and purified on a 20 g s!Uca Bondetut cartridge, 

eluting wilh dlchtoromethane, then, cyclohexane: elhylacetate 2:1 to give the title 

compound as a white powder (600 mg, 45%) 

LCIMS mlz 401, R.t 3.2 min. 

(176) 5-phenyl-3-{3-[(phenylmetllyl)amino]cyclopenlyi)-1H-Indole-7-carboxamlda 

~ 
HN 

NH, 

A solution of 3-(3-oxocyclopen\)ll)-5-phenyl·1 H-indole-7 -carboxamide 

(370 mg, 1.16 mmol) In dry dlchloromalhane containing activated molecular slaves was 

treated wilh glacial acetic acid (1eq, t.16mmol, 70mg) funowed by ben:eylamine (Seq, 5.8 

mmol, 822 mg). After stirring fur 20min at RT under nitrogen, sodium 

tnacetoxyborohydrlde (5 eq, 5.8 mmol, 1.23 g) was eddad and stirring was continued 

overnight Methanol (2 mL), dlch!oromelhane (10 mL) and 2N aqueous sodium hydroxide 

(10 ml) wem added and lhe layers were separated and lhe aqueous layer was extracted 

wilh dlchloromelhane. The combined organic layers were dried bY flitering through a 

hydrophobic flit and evaporated Ia dryness to give a yellow oil which was purified on a 

20g Sl1ica Bondelul!> cartridge, eluting wilh dichloromelhane: ammonia melhanol(2 M) 

100:1, then 60:1, to glvelhe separation of Isomers, Isomer 1(135.4 mg) and Isomer 2 

(185 mg)). Isomer 21s lhe title compound as a solid (185 mg). 

LCIMS m/z410, R.t 2.7 min. 

(177) 3-(3-amlnocyclopenlyl)-5-phenyl-1 H-lndole-7-carboxamide 

-148-
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A mlxlt.tre ooruaining 5-pllenyl-3-{3-[(phenylmethyl)amino]cycloperrtyl}-1 H-lndole-7-

carboxamlde 170 mg. 0.42 mmol) ammonium formate (7 eq, 2.9 mmol, 183 mg) and 10% 

palladium on carbon (90 mg) In ethanol (4 mL) was sfirred under nitrogen for 4h!S. 

Reaction was Incomplete hence ammonium formate (90 mg) and 10% palladium on 

carbon (50 mg) in ethanol (2 mL) were added to !he mixture and stirring was continued lor 

a further 15hr. Reaction mixture was filtered through fibre glass filler paper. The filtrate 

was evaporated to dryness to give the tjl}e compound as an off-white solid. (76 mg). 

LCIMS: mlz 320, Rl 2.3 min. 

{178) 3-{3-[(e!hylsulfonyl}amillo]eyelopentyl)-5-phenyi-1H-lndole-7 -carboxamlde 

r--: .oo>O o-:-r 
HN 

NHz 
To 3--(3-amlnocyd-nlyl}-5-phenyi-1H4ndole-7-carboxamide (62 mg 0.19 mmoi) was 

added pyridine (2 mL} and elhanesuWonyl chloride (1 .2 eq, 0.23 mmol,30 mg). Resultant 

orange solution was stimad at room temperature for 5hrs. The resultant mixture was 

quenched with saturated sodium bicarbonate and extracted with ethylacetate, !hen dried 

using hydrophobic frit and evaporated to dryness to give yellow oil which was then purified 

using MDAP to give the Iitle compound as an orange solid (10 mg} 

1HNMR (400MHz, OMSO-<ia) 10.85 (!H. bi.s) 8.20 (1H, br.s) 7.99 (2H, s) 7.78(2H, m) 

7.45 (2H, !) 7.38 (1H, br.s) 7.85 (1H, tl) 7.24 (1H, d), 7.14 (1H. s) 3.80 (1H,m) 3.85 (1H, 

m[+H,OJ) 3.00 (2H. q) 25-1.6 (6H, 3xm, 3xCH2) 1.5 (3H,l) 
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LC/MS m/z 412, Rt. 3.12 min 

(179) 5-bromo-3•[1-(propylsulfonyl)-4-piperldinyi]-1H-indole-7 -carboxamide 

o,,_j 
~0 

N 

N 

H, 

(' To a solution of 5-bromo-3-(4-piperidinyl)-11-1-indole-7-carboxamide (406 mg, 1.26 mmol) 
'-/ 

/-,, 

in pyridine (20 ml) was added propanesulfonyl chloride (200 ul, 2.04 mmol, 1.8 eq). 

Resultant mixture was heated at 90°C for 90hr. The mixture was evaporated to dryness 

and partitioned between 2N NaOH (200 ml), brine (15 ml) and dichloromethane (2 x 80 

ml) and ethylacetate (2 x 70 mL). The combined organic extract was dried and 

evaporated to dryness to give a yellow oil which was purified by MDAP to give the tit/e 

compound as a solid (6.7 mg). 

1HNMR (400MHz, DMSO-d6) 11.05 (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) 2.95 (3H, m) 2.05 (2H, 

br.d) 1.75 (2H, m) 1.60 (2H, dq) 1.05 (3H, t) 

LC/MS m/z 426.1, Rt. 3.13 min 

I • '-.../ (180) 5-bromo-3-(3-pyridinyl)-1 H-indole-7 -carboxamide 

Br 

NH, 

A solution of 1,1-dimethylethyl 7-[(bis{{(1,1-dimethylethyl)oxy]carbonyl)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 stirred at room temperature for 2hr 30min. The resultant 

mixture was partitioned between 2N NaOH (30 ml), ethylacetate (2x10 mL), 
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dichloromethane (2x10 mL) and brine (5 mL). The Oll)anic extracts ware combined, dried 

and concentrated in vacuo to give thl> title compound as a solid (12.2 mg). 

1HNMR (400MHz, DMSO-d6) 11.70(1H, br.s) 8.88 (1H,d) 8.48 {1H,br.d) 8.28 (1H,br.s) 

8.13 (1H,s) 8.08 (1H,dt) 7.92 (1H,br.s) 7.80 (1H, s) 7.60 (1H, br.s) 7.45 (1H,dd) 

LCIMS m/z 318.1, Rt 2.44 min 

(181)5-bromo-3-[1-(methylsulfonyl)·1,2,3,6·!elrahydro-4·pyridlnyl]·1 H·indole-7. 

c:arboxamlde 

A mix!ure of 5-bromo-1H-indole-7-carnoxamide (55 mg, 0.21 mmol) with 1-

(melhylsullonyl)-4-piperltfmone (112 mg. 0.678 mmol, 3 eq) in sodium methoxide in 

melhanol,(3 mL, 1.5 mmol, 6 eq) was heatad at relux under ntlrogen lor 18hrs. The 

reaction mixlure was evaporated lo dryness and partitioned between 2N-NaOH (40 ml), 

brine (5 mL); dlclJioromethane (2x20 mL) and ethyl acetate (2x15 mL). The combined 

organic extract was dried, then evaporated lo dryness. Purification by preparative 

chromatography gave the title compound as a solid (4.69 mg). 

1HNMR (400MHz, DMSO-d6) 11.40 (1H, br, s) 8.20 ( 1H, br.s) 8.15 (1H, br.s) 7.00 

(1H,br .s) 7.55 (1H,br.s) 7.45 (1H,s) 6.15 (1H, t) 3.90 (2H,l) 2.92 (3H,s) 2.60 (2H,br l) 

LC/MS m/z 398.1, Rt 2.87 min. 

{182) 3-[(4-hydroxyphenyl)melhyl)-5-phenyi·1H-Indole-7 -carboxamide 
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A mixture of [7-(aminocarbony/)-5-pheny/-1 H-indol-3-yi]-N,N,N-trimethylmethanaminium 

iodide (54.3 mg, 0.130 mmol), with sodium phenoxide (150 mg, 0.89 mmOI, 6.8 eq) in 

acetonitrile (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 title compound as a solid (4.37 mg)~ 

1HNMR (400MHz, DMSO-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, t) 7.30 (1H, tt) 7.90 (3H, m) 6.65 (2H, 1/2AA'BB') 3.98 (2H, 

s) 

LC/MS m/z 343.28, Rt. 3.33min. 

BIOLOGICAL DATA 

IKK2Assay 

Recombinant human IKK2 (residues 1-737) was expressed in baculovirus as a C-terminal 

GST -tagged fusion protein, and its activity was assessed using a time-resolved 

fluorescence resonance energy transfer (TR-FRET) assay. Briefly, IKK2 (5 nM final) 

diluted in assay bufier (50 mM HEPES, 10 mM MgCI2, 1 mM CHAPS pH 7.4 with 1 mM 

DTT and 0.01% w/v BSA) was added to wells containing various concentrations of 

compound or DMSO vehicle (3% final). The reaction was initiated by the addition of GST­

hcBa substrate (25 nM finai)/ATP (1 ~M final), in a total volume of 30 ~1. The reaction was 

incubated for 30 minutes at room temperature, then terminated by the addition of 15 J.ll of 

50 mM EDT A. Detection reagent (15 ~I) in buffer (100 mM HEPES pH 7.4, 150 mM NaC/ 

and 0.1% wlv BSA) containing antiphosphoserine-IKBa-32/36 monoclonal antibody 12C2 

(Cell Signalling Technology, Beveriy Massachusetts, USA) labelled with W-1024 

europium chelate (Wallac OY, Turku, Finland}, and an APC-Iabelled anti-GST antibody 

(Prozyme, San Leandro, California, USA) was added and the reaction was further 

incubated for 60 minutes at room temperature. The degree of phosphorylation of GST ~ 

IKBa was measured using a Packard Discovery plate reader (Perkin-Elmer life Sciences, 

Pangboume, UK) as a ratio of specific 665 nm energy transfer signal to reference 

europium 620 nm signal. 
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Examples 1 -182 (with the exception of Examples 3,32,33,35, 65, 81, 83, 154, 157, 158, 

159, 161, 163 and 166) and compounds labelled as lntormedlates 7, 24 and 30were all 

found to have activity >4.8 in the aboVe idantifiad assay. 
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Claims 

1. A compound of Formula (1): 

(I) 

wherein R1 rep~esents H, halogen, or a group -YZ; 
•• -'--.-··-• ww• 

y represents a bond (i.e. is absent), c1-6 alkylene or c2·6 alkenylene; 
z represents an aryl or heteroaryl group each comprising 5-14 ring members, said aryl or heteroaryl being 
optionally substituted by one or more substituents independently selected from halogen, OH, C1•6 alkyl, C1•6 
haloalkyl, C1•6 alkoxy, C1•6 haloalkoxy, CN, C1•6 hydroxyalkyl, phenyl, O~(CH2) 1 •6-phenyl, NHS02R3, NHCQR3, 
CONR4R5, S02NR4R5; 
R3, R4 and R5 independently represent H or c 1_6 alkyl; 

R2 represents H, halogen or a group -Y1z1; 

y1 represents a bond (i.e. is absent), c1·6 alkylene, c2·6 alkenylene; 
z1 represents a 6 membered aryl, 5 or 6 membered heteroaryl, t5 - 7 membered heterocyclyl, C5•7 cycloalkyl, 
C5_7 cycloalkenyl, each of which may be optionally substituted by one or more substituents independently 
selected from S02R6 NHS~2R6, 

1\ 
CO-N N-CH 

\__/ . 3 

CQR7, NR7RB, S02NR7RB, C1•6 alkyl, C1•6 haloalkyl, C1•6 alkoxy, C1.6 haloalkoxy, halogen, CONR7R8, 

NHCQR7, or phenyl (directly attached or attached by a C1•6alkylene, CONH, C2•6 alkenylene spacer and op­
tionally substituted by one or more substituent selected from 

-0-cH3 

C1.6 alkyl, C1•6 alkoxy, C1•6 haloalkyl, C1•6 haloalkoxy, OH, halogen); 
R6 represents H, C1•6 alkyl, -{CH2)0 phenyl or -(CH2)n napthyl (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 C1•6 alkyl, 
C1-s alkoxy, halogen, NR7RB, C1•6 haloalkyl, C1_6 haloalkoxy), CN or -(O)p phenyl {where pis 0 or 1 and the 
phenyl is optionally substituted by one or more substitutents independently selected from halogen, C1-s alkyl 
or c1_6 alkoxy)): 
R7 and R3 independently represents C1•6 alkyl, H, C1•6 alkylene NR9R10; 
R9'and R10 independently represents C1.6 alkyl, H; 

with the proviso R1 and R2 do not both represent H; 
or a salt thereof. 

2. A compound according to claim 1 wherein R1 is YZ. 

3. A compound according to claim 2 wherein Y is a bond or -<?i-1 = CH-. 

4. A compound according to claim 3 wherein Y is a bond. 

5. A compound according to claims 1- 4 wherein Z is phenyl (which may be unsubstituted or substituted once or twice 
by substituents independently selected from C1_3 alkoxy, CN, OH, phenyl, -OCH2 phenyl NHS02R3, NHCOR3, 
CONR4R5, S02NR4R5, halogen, c1-3 hydroxyalkyl, c1-4 alkyl) or a heteroaryl group selected from benzofuranyl, 

quinolinyl, 
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pyrimidinyl, thiophenyl, isoxazolyl, pyridinyl (each of which may be optionally substituted by one or two groups 
independently selected from c1-3 alkyl, c1-3 alkoxy, halogen. 

6. A compound according to claim 5 wherein Z is phenyl (which is unsubstituted or substituted once by a substituent 
selected from phenyl, OCH2 phenyl, NHS02CH3, NHCOCH3, CONH2, CON(CH3)2, Cl, F, OCH3, CN, OH, CH20H, 
CH3, C(CH3)s) or a heterocyclic group selected from benzofuranyl, quinolinyl, 

pyrimidinyl, thiophenyl, benzothiophenyl, isoxazolyl, pyridinyl (each of which is substituted or is substituted once by 
a group selected from -OCH3, CH3, F). 

7. A compound according to claim 6 wherein Z is phenyl (which is i.Jnsubstituted or substituted once by a substituent 
selected from phenyl, OCH2 phenyl, NHS02CH3, NHCOCH3, CONH2, CON(CH3h, Cl, F, OCH3, CN, OH, CH20H, 
CH3, C(CH3)s). 

8. A compound according to claim 7 wherein Z is phenyl. 

9. A compound accord in~ to any of claims 1 - 8 wherein R2 is H or y1 z1. 

10. A compound according to claim 9 wherein R2 is y1z1. 

11. A compound according to claim 10 wherein y1 is a bond or C1.3 alkylene. 

12. A compound according to claims 10 - 11 wherein z1 is phenyl (unsubstituted or substituted by one substituent 
selected from NHS02R6, CONR7R8, CF3, C1_3 alkoxy, S02R6, NHCOR7, S02NR7R8, NR7RB) or a 6 membered 
heterocyclic group which contains one nitrogen atom (which is unsubstituted or substituted one time by, a group 
selected from C1_3 alkyl, CH2 phenyl, S02R6, CONR7H8). 

13. A compound according to claim 12 wherein z1 is a 6 membered heterocycle substituted by S02R8. 

14. A compound according to claim 13 wherein the 6 membered heterocycle is 4-piperidyl. 

15. A compound according to claim 1 wher~in R1 is YZ and R2 is H or Br. 

16. A compound according to claim 1 wherein R1 is phenyl or Brand R2 is y1 z1. 

17. A compound according to claim 1 wherein R1 is YZ and R2 is y1 z1. 

18. A compound as claimed in claim 1, selected from the group consisting of: 

5-phenyl-1 H-indoLe-7-carboxamide; 
5-( 4-biphenylyl)-1 H-indole-7 -carboxam ide; 
5-{ 4-[(phenylmethyl)oxy]phenyl}-1 H-indole-7 -carboxam ide; 
5-{4-[(methylsulfonyl)amino]phenyl}-1 H-indole-7-carboxamide; 
5-[ 4-( acetylamino) phenyl]-1 H-indole-7 -carboxamide; 
5-[3-( aminocarbonyl)phenyl]-1 H-indole-7 -carboxamide; 
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5-( 4-chlorophenyl)-1 H-indole-7 -carboxamide; 
5-[3-:(acetylamino )phenyl]-1 H-indole-7 -carboxamide; 
5-[3-( aminosulfonyl)phenyl]-1 H-indole-7 -carboxam ide; 
5-{3-[( dimethylamino )carbonyl]phenyl}-1 H-indole-7 -carboxamide; 
5-(3-fluorophenyl)-1 H-indole-7 -carboxamide; 
5-[3-(methyloxy)phenyl]-1 H-indole-7-carboxamide; 
5-(3-cyanophenyl)-1 H-indole-7 -carboxamide; 
5-(3-hydroxyphenyl)-1 H-indole-7 -carbbxamide; 
5-(3-quinolinyl)-1 H-indole-7-carboxamide; 
5-(1-benzofuran-4-yl)-1 H-indole-7 -carboxamide; 
5-(1,3-benzodioxol-5-yl)-1 H-indole-7 -carboxamide; 
5-[(E)-2-phenylethenyl]-1 H-indole-7 -carboxamide; 
5-{5-pyrimidinyl)-1 H-indole-7 -carboxamide; 
5-{3-biphenylyl)-1 H-indole-7 -carboxamide; 
5-{1-benzofuran-2-yl)-1 H-indole-7 -carboxamide; 
5-(1-benzothien-2-yl)-1 H-indole-7 -carboxam ide; 
5-[3-{hydroxymethyl)phenyl]-1 H-indole-7 -carboxamide; 
5-(2-napht.halenyl)-1 H-indole-7 -carboxamide; 
5-(4-fluorophenyl)-1 H-indole-7-carboxamide; 
5-[6-{methyloxy)-3-pyridinyl]-1 H-indole-7 -:carboxamide; 
5-[4-(hydroxymethyl)phenyl]-1 H-indole-7 -carboxamide; 
5-{3-chlorophenyl)-1 H-indole-7 -carboxamide; 
5-{2-methylphenyl)-1 H-indole-7 -carboxamide; 
5-{3-[ (phenylmethyl)oxy]phenyl}-1 H-indole-7 -carboxam ide; 
5-(2-chlorophenyl)-1 H-indole-7-carboxamide; 
5-{3,5-dimethyl-4-isoxazolyl)-1 H-indole-7 -carboxamide; 
5-{2-[ {phenylmethyl)oxy]phenyl}-1 H-indole-7 -carboxamide; 
5-{5-quinolinyl)-1 H-indole-7 -carboxamide; 
5-(1-naphthalenyl)-1 H-indole-7 -carboxam ide; 
3-bromo-5-phenyl-1 H-indole-7 -carboxamide; 
3-iodo-5-phenyl-1 H-indole-7 -carboxamide; 
3,5-diphenyl-1 H-indole-7-carboxamide; 
3-{ 4·:[(methylsulfonyl)amino ]phenyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-(3-pyridinyl)-1 H"'indole-7 -carboxamide; 
3-{ 4-{[{2-aminoethyl)amino ]carbonyl}phenyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[4-( {[ 4-(methyloxy)-3-{ 4-methyl-1-piperazinyl)phenyl]amino }carbonyl) phenyl]-5-ph enyl-1 H-indole-7 -carbox­
amide formate; 
5-phenyl-3-[3-(trifluoromethyl)phenyl]-1 H-indole-7 -carboxamide; 
5-bromo-3-iodo-1 H-indole-7 -carboxamide; 
3-(1-ethyl-3-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-(3-piperidinyl)-1 H-indole-7 -carboxamide; 
5-phenyl-3-[1-(phenylmethyl)-3-piperidinyl]-1 H-indole-7 -carboxamide; 
3-(1-cyclohexen-1-yl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-cyclohexyl-5-phenyl-1 H-indole-7 -carboxamide; 
3-{ 1 -[3-( methyloxy )ph enyl]ethenyl}-5-phe nyl-1 H-indole-7 -carboxam ide; 
5-phenyl-3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7 -carbox-amide; 
5-phenyl-3-( 4-piperidinyl)-1 H-indole-7 -carboxamide; 
3-{1-[( 4-chlorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-[1-(propylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-(1-acetyl-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-(N, N-dimethyl-~-alanyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-ethyl-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide formate; 
3-( 1-methylpyrrolidin-2-yl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)pyrrolidin-3-yl]-5-phenyl-1 H-indole-7 -:carboxamide; 
3-[4-(methylsulfonyl)phenyl]-5-phenyl-1 H-indole~7-carboxamide; 
3-[3~( acetyl amino )phenyl]-5-phenyl~ 1 H-indole-7 -carboxamide; 
3-[4-( ethyls ulfonyl)phenyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-[3~( methylsu !fonyl)phenyl]-5-phenyl-1 H-indole-7 -carboxamide; 
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3-(hexahydro-1 H-azepin-4-yl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-(ethylsulfonyl)hexahydro-1 H-azepin-4-yl]-5-phenyl-1 H-indole-7 -carbox-amide; 
5-phenyl-3-[2-( 4-pyridinyl)ethyl]-1 H-indole-7 -carboxamide; 
3-{[1-( ethylsulfonyl)-4~piperidinylidene]methyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[ 4-(hydroxymethyl)phenyl]-1 H-indole-7 -carboxamide; 
5-phenyl-3-(3-piperidinylmethyl)-1 H-indole-7 -carboxamide; 
5-phenyl-3-[2-( 4-piperidinyl)ethyf]., 1 H-indole-7 -carboxamide; 
3-{2-[1-( ethylsulfonyl)-4-piperidinyl]ethyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{[1-( ethylsulfonyl)-3-piperidinyl]methyl}-5-phenyl-1 H-indole-7-carboxamide; 
3-{[1-( ethylsu lfonyl)-4-piperidinyl]methyl}-5-ph enyl-1 H-indole-7 -carboxamide; 
3-{1-[(2)sulfonyl]-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-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxam ide; 
3-{phenylsu lfonyl-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-{[ 4-(methyloxy) phenyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-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-phenyl-3-[1-(propanesulfonyl)-1 ,2,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7-carboxamide; 
5-phenyl-3-( 1-{[ 4-(trifl uoromethyl)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7 -ca rboxam ide; 
3-{1-[(2,4-dichlorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(3,4-d ichlorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxam ide; 
3-{1-[(ethylamino )carbonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide; 
3-{1-[( 4-1-piperazinyl)carbonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-( 4-chloroph enyl)-3-[1-(propanesulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-{1-[( 4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-( 4-chlorophenyl)-1 H-indole-7 -carboxamide; 
5-{4-[(methylsulfonyl)amino ]phenyl}-3-[1-(phenylmethyl)-1 ,2,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7 -carboxa­
mide; 
5-{4-[(methylsulfonyl)amino]phenyl}-3-( 4-piperidinyl)-1 H-indole-7 -carboxamide; 
5-bromo-3-[1-( ethanesulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethanes ulfonyl)-4-piperidin yl]-5-{4-[ (m ethylsulfonyl)amino ]phenyl}-1 H-indole-7 -carboxamide; 
3-[1-( ethanesulfony1)4-piperidinyl]-5-(3-methylphenyl)-1 H-indole-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-(methylsulfonyl) phenyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-{4-[( dimethylamino )sulfonyl]phenyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{3-[(m ethylsulfonyl)amino ]phenyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-{3-[( methylsulfonyl)amino]phenyl}-1 H-indole -7-carboxamide; 
5-[4-(acetylamino )phenyl]-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
5-{4-[( dimethylamino )sulfonyl]phenyl}-3-[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)-1 H-indole-7 -carboxamide; 
3-[1-( ethyls ulfonyl)-4-piperidinyl]-5-[3 -(hydroxymethyl)ph enyl]-1 H-in dole-7 -carboxamid e; 
5-(2,4-difluorophenyl)-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[ 4-(m ethyloxy)phenyl]-1 H-indole-7 -carboxamide; 
3-[ 1-( ethyls ulfonyl)-4-piperidinyl]-5-( 4-flu oro-2-methylphenyl)-1 H-indole-7 -carboxamide; 
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-( 4-fluorophenyl)-1 H-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-( ethyls ulfonyl)-4-piperidinyl]-5-( 4-methylphenyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 4-pyridinyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 6-fluoro-3-pyridinyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-(6-methyl-3-pyridinyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 4-methyl-3-pyridinyl)-1 H-in dole-7 -carboxamide; 
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[6-(m ethyloxy)-3,-pyridinyl]-1 H-indole-7 -carboxamide; 
5-phenyi-3-(N-acetyl-3-piperidinylmethyl)-1 H-indole-7 -carboxamide; 
5-[3.;( ethyloxy)phenyl]-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-(2-fluorophenyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-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-dich lorophenyl)-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-[ ( dimethylam ino )carbonyl]phenyl}-1 H-indole-7 -carboxamide; 
5-[2 ,6-bis(methyloxy)phenyl]-3-bromo-1 H-indole-7 -carboxamide; 
3-bromo-5-( 4-fluoro-2-methylphenyl)-1 H-indole-7 -carboxamide; 
3-bromo-5-[5-fluoro-2-( meth yloxy) phenyl]-1 H-indole-7 -carboxamide; 
3-bromo-5-(3-quinolinyl)-1 H-indole-7 -carboxam ide trifluoroacetate; 
3-bromo-5-(5-quinolinyl)-1 H-indole-7 -carboxam ide trifluoroacetate; 
5-[2,5-bis(methyloxy)phenyl]-3-bromo-1 H-indole-7 -carboxamide; 
3-bromo-5-(2-fluorophenyl)-1 H-indole-7 -carboxamide; 
5-[2 ,4-bis(methyloxy)phenyl]-3-bromo-1 H-indole-7 -carboxamide; 
3-bromo-5-[2-(methyloxy)-3-pyridinyl]-1 H-indole-7 -carboxamide trifluoroacetate; 
3-bromo-5-[2,3,4-tris(methyloxy)ph enyl]-1 H-indole~ 7 -carboxamide; 
3-{1-[ ( 4-ch loro-2,5-dim ethylphenyl)su lfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-( 1-{ (5-bromo-2-( me thy loxy)pheny l]sulfonyl}-4-piperidinyl)-5-p henyl-1 H-in dole-7 -carboxamid e; 
3-{1-[(5-fluoro-2-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(3-fluorophenyl)s ulfonyl]-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)phenyl]sulfonyl}-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-1 H-indole-7 -carboxamide; 
3-{1-[( 4-pentylphenyl)sulfonyl]-4-piperidiny!F-5-phenyl-1 H·indole-7 -carboxamide; 
5-phenyl-3-{1-[( 4-propylphenyl)sulfonyl]-4-piperidinyl}-1 H-indole-7 -carboxamide; 
3-{1-[(2,4-difluorop henyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(2,5-dimethylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[( 4-ethylphenyl)su lfonyl]-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) phenyl]oxy} phenyl)su lfonyl]-4-piperidinyl}-5-p henyl-1 H-indole-7 -carboxamide; 
3-{1-[( 4-{[ 4-(methyloxy)phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( {3-[( 4-fluorophenyl)oxy]phenyl}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)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(3-{[ 4-(methyloxy)phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxam ide; 
5-phenyl-3-( 1-{[3-(phenyloxy)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7 -carboxamide; 
3-[1-({3-[( 4-chlorophenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-({ 4-[(2-methylphenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-inoole-7 -carboxamide; 
3-{1-[( 4 '-chloro-4-biphenylyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-({3-[(2-methylphenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( {3-[ (2-chlorophenyl)oxy ]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-in dole-7 -carboxamide; 
3-{1-[(5-ch loro-1-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-{[4' -(methyloxy)-3-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-(3-biphenylylsulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide; 
3-(1-{[( 4-fluorophenyl)methyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(5-chloro-2-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxam ide; 
3-(1-{[4' -(methyloxy)-4-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
5-(2 -flu orop henyl)-1 H-indo le-7 -carboxamide; 
5-(3-{[ (2,2-dimethylpropyl)amino ]carbonyl}phenyl)-1 H-indo le-7 -carboxam ide; 
5-(3-{[(1-methylethyl)amino ]carbonyl}phenyl)-1 H-indole-7 -carboxamide; 
5-( 4-{[ (2,2-dimethylpropyl) ami no ]carbonyl}phenyl)-1 H-indole-7 -carboxam ide; 
5-{4-[(propylamino )carbonyl]phenyl}-1 H-indole-7 -carboxamide; 
5-( 4-{[( 1-methylethyl)amino ]carbonyl}phenyl)-1 H-indole-7 -carboxamide; 
5-{4-[( diethylamine )carbonyl]phenyl}-1 H-indole-7 -carboxamide; 
3-[1-(methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-(3-oxocyclopentyl)-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-{3-[ (phenylmethyl)amino ]cyclopentyl}-1 H-indole-7 -carboxamide; 
3-(3-am inocyclopentyl)-5-phenyl-1 H-indole-7 -carboxamide; 

- \~-



3-{3-[( ethylsulfonyl)am ina ]cyclopentyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-bromo-3-[1-(propylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
5-bromo-$-(3-pyridinyl)-1 H-indole-7 -carboxamide; 

5-bromo-3-[1-(methylsulfonyl)-1 ,2,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7 -carboxamide; 
3-[(4-hydroxyphenyl)methyl]-5-phenyl-1 H-indole-7-carboxamide; 
5-bromo-1 H-indole-7 -carboxamide; 
5-( 4-chlorophenyl) 1 H-indole-7 -carboxamide; 
5-bromo-3(4-piperidinyl) 1 H-indole-7-carboxamide; 

or a salt thereof. 

19. A compound as claimed in claim 1 selected from the group consisting of: 

3-{1-[( 4-chlorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(2)sulfonyl]-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-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indo le-7 -carboxam ide; 
3-{phenylsulfonyl-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-{[ 4-(methyloxy)phenyl]su lfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-( 1-{[ 4-(trifluoromethyl)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7 -carboxamide; 
3-{1-[(2,4-dich lorophenyl)su!fonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(3,4-dich lorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[ ( 4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-(4-chlorophenyl)-1 H-indole-7 -carboxamide; 
3-{1-[ ( 4-chloro-2,5-dimethylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-{[5-bromo-2-(methyloxy)phenyl]sulfonyl}-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)sulfonyl]-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)phenyl]sulfonyl}-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-1 H-indole-7 -carboxamide; 
3-{1-[( 4-pentylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-{1-[( 4-propylphenyl)sulfonyl]-4-piperidinyl}-1 H-indole-7 -carboxamide; 
3-{ 1-[ (2 ,4-diflu o rophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(2,5-dimethylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-{( 4-ethylphenyl)sulfonyiJ-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) phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
.3-{1-[( 4-{[ 4-(methyloxy)phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( {3-[( 4-fluorophenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[ (3-{[2-( methyloxy) phenyl]oxy} phenyl)sulfonyl]-4-p iperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-({4-[(4-chlorophenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide; 
3-{1-[(3-{[ 4-(methyloxy) phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
5-phenyl-3-(1-{[3-(phenyloxy)phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7-carboxamide; 
3-[1-( {3-[( 4-chlorophenyl) oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-( { 4-[(2-methylphenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-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-methylphenyl)oxy] phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1 .,.( {3-[ (2-chlorophenyl)oxy ]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7 -carboxamide; 
3-{1-[(5-chloro-1-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-U 4' -(methyloxy)-3-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-[1-(3-biphenylylsu lfonyl)-4-piperidinyl]-5-phenyt-1 H-indole-7 -carboxamide; 
3-(1-{[( 4-fluo rophenyl)methyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 
3-(1-{(5-chloro-2-naphthalenyl)sulfonyl]-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; and 
3-(1-{[ 4 '-(methyloxy)-4-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7 -carboxamide; 

or a salt thereof. 



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

5-phenyl-3-[1-(propylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[ 4-(hydroxymethyl)ph enyl]-1 H-in dole-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-(p ropanesulfonyl)-1 ,2 ,3,6-tetrahydro-4-pyridinyl]-1 H-indole-7 -carboxamide; 
5-( 4-chlorophenyl)-3-[1-(propanesulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethanesulfonyl)-4-piperidinyl]-5-{4-[(methylsulfonyl)amino]phenyl}-1 H-indole-7 -carboxamide; 
3-[1-( eth anesulfonyl)-4-piperidinyl]-5-(3-methylphenyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethyls ulfonyl)-4-piperidinyl]-5-{3-[(methyls ulfonyl)amino ]phenyl}-1 H-indole -7 -carboxamide; 
5-[4-(acetylamino )phenyl]-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
5-{4-[( dimethylamino )sulfonyl]phenyl}-3-[1-( ethylsulfonyl)-4-piperidinyl]~ 1 H-indole-7 -carboxamide; 
5-[3-(acetylamino }phenyl]-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[3-(hydroxymethyl)ph enyl]-1 H-indole-7 -carboxamide; 
5-(2,4-difluorophenyl)-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-( ethylsulfonyl)-4-piperidinyl-5-( 4-fluoro-2-methylphenyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 4-fluorophenyl)-1 H-indole-7 -carboxamide; 
5-( 4-biphenylyl)-3-[1-( ethylsulfonyl)-4-piperiginyl]-1 H-indole-7 -carboxam ide; 
5-[4-(1, 1-dimethylethyl)phenyl]-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyt]-5-( 4-methylphenyl)-1 H-in dole-7 -carboxamide; 
5-[3-( ethyloxy)phenyl]-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole.-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-(2-fluorophenyl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[3-(trifluoromethyl)phenyl]-1 H-indole-7 -carboxamide; 
3-[1 -( ethyls ulfonyl)•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-dich lorophenyl)-3-[1-( ethylsulfonyl)-4-piperidinyl]-1 H-indole-7 -carboxamide; and 
5-(3 ,4-difluorophenyl)-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: 

3-[1-( ethylsulfonyl)-4.:piperidinyl]-5-(2-thienyl)-1 H-indole-7 -carboxamide; 
3-[t-( ethylsulfonyl)-4-piperidinyl]-5-(3-thienyl)-1 H-indole-7-carboxamide; 
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(1 H-pyrazol-4-yl)-1 H-indole-7 -carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 4-pyridinyl)-1 H-indole-7 -carboxamide; 
3-[ 1-( ethylsulfonyl)-4-piperidinyl]-5-( 6-fluoro-3:.pyridinyl)-1 H-indole-7 -carboxamide; 
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(6-methyl-3-pyridinyl)-1 H-indole-7-carboxamide; 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-( 4-methyl-3-pyridinyl)-1 H-indole-7 -carboxamide; and 
3-[1-( ethylsulfonyl)-4-piperidinyl]-5-[6-(methyloxy)-3-pyridinyl]-1 H-indole-7 -carboxamide; 

or a salt thereof. 

22. A compound as claimed in claim 1 which is 5-bromo-3-[1-(ethanesulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide 

or a salt thereof. 

23. A compound as claimed in claim 1 selected from the group consisting of: 

3-[1-(methylsulfonyl)-1 ,2,3,6-tetrahydro-4-pyridinyl]-5-phenyl-1 H-indole-7 -carboxamide; and 
5-bromo-3-[1-(methylst.ilfonyl)-1,2,3,6-tetrahydro-4-pyridinyl]-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. A compound as "Claimed in any of claims 1 - 23, or a salt thereof for use in therapy. 

26. A compound according to claims 1 -23 for use in the treatment of a disorder mediated by inappropriate kinase activity. 

27. A compound according to claims 1-23 for use in the treatment of a disorder mediated by inappropriate IKK2 activity. 

28. 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. 

29. Use according to claim 28 wherein the inappropriate kinase activity is inappropriate IKK2 activity. 

30. Use according to claim 29 wherein disorder mediated by inappropriate IKK2 activity is inflammatory and tissue repair 
disorders, particularly rheumatoid arthritis, inflammatory bowel disease, asthma and COPD (chronic obstructive 
pulmonary disease); osteoarthritis, osteoporosis and fibrotic diseases; dermatosis, including psoriasis, atopic der­
matitis and ultraviolet 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. 

31. Use according to claim 30 wherein the IKK2 disorder is an inflammatory or tissue repair disorder. 

32. Use according to claim 31 wherein the IKK2 disorder is rheumatoid arthritis, inflammatory bowel disease, asthma 
or COPD. 

33. Use according to claim 32 wherein the IKK2 disorder is asthma. 

34. Use according to claim 32 wherein the IKK2 disorder is COPD. 

35. Use according to claim 32 wherein the IKK2 disorder is rheumatoid arthritis. 

36. Use according to claim 30 wherein the IKK2 disorder is selected from the group consisting of autoimmune diseases; 
tissue or organ rejection, Alzheimer's disease, stroke atherosclerosis, restenosis, diabetes, glomerulonephritis, 
osteoarthritis, osteoporosis, and Ataxia Telangiestasia. 

37. Use according to claim 36 wherein said disease is an autoimmune disease. 

38. Use according to claim 37 wherein the autoimmune disease is systemic lupus eythematosus, multiple sclerosis, 

psoriatic arthritis, or ankylosing spondylitis, diabetes. 

39. Use according to claim 30 wherein the disease is cancer and or cachexia. 

40. Use according to claim 39 wherein the cancer is Hodgkins disease. 
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