NOVEL P2X7R ANTAGONI STS AND THEI R USE The present application relates to
novel P2X7R antagoni sts that are N-indol -3-yl acetam de and

N- azai ndovo2eylHiseet am de conpounds, pharnmaceutical conpoIIHPR@OASIVOTPT i Si Ng
t hese conpounds and to their use in the prophylactic and therapeutic
treatnment of diseases and disorders nediated by P2X7R. BACKGROUND P2X7R i s
an ATP-gated ion channel belonging to the P2X ionotropic channel famly.
The gene was first isolated fromrat brain (Surprenant et al. ( 1996)

272: 735-738) and subsequently from a human nonocyte library (Rassendren et
al. ( 1997) J . Biol. Chem 272:5482-5486; Cenbank accessi on nunbers

NM 002562, Y09561) by virtue of its sequence honology with the other
menbers of the P2X famly. It was later found that P2X7R corresponded to
the unidentified P2ROVELBL2X7RANTAGEOHISTSANDhEHER kdsthi | i sing action of
ATP on mast cells and macrophages (Dahl qvist and D amant ( 1974) Acta
Physiol. Scand. 34:368-384; Steinberg and Silverstein ( 1987) J. Biol.
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BACKGROUND

P2X7R is an ATP-gated ion channel belonging to the P2X ionotropic channel family.
The gene was first isolated from rat brain (Surprenant et al. (1996) 272:735-738) and
subsequently from a human monocyte library (Rassendren et al. (1997) J. Biol.
Chem. 272:5482-5486; Genbank accession numbers NM_002562, Y09561) by
virtue of its sequence homology with the other members of the P2X family. It was
later found that P2X7R corresponded to the unidentified P2Z receptor which
mediates the permeabilising action of ATP on mast cells and macrophages
(Dahlgvist and Diamant (1974) Acta Physiol. Scand. 34:368-384; Steinberg and
Silverstein (1987) J. Biol. Chem. 262:3118-3122; Gordon (1986) Biochem. J.
233:309-319). The P2X7R has two hydrophobic membrane-spanning domains, an
extracellular loop, and forms transmembrane ion channels. P2X7R bears a
pharmacological profile markedly different from other P2X homo- or heteromers
(North and Surprenant (2000) Annual Rev. Pharmacology Toxicology 40:563-580).
P2X7R requires levels of ATP in excess of 1 mM to achieve activation, whereas
other P2X receptors activate at ATP concentrations of <100 uM (Steinberg et al.
(1987) J. Biol. Chem. 262:8884-8888; Greenberg et al. (1988) J. Biol. Chem.
263:10337-10343). While all P2X receptors demonstrate non-selective channel-like
properties following ligation, the channels formed by the P2X7R can rapidly transform
into pores that can allow the passage of molecules of up to 900 Dalton (Virginio et al.
(1999) J. Physiol. 519:335-346).



ot her P2X receptors activate at ATP concentrations of < 100 nM ( Stei nberg
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central nervous system P2X7R expression has been reported in glial cells,
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response. Activation of P2X7R by ATP in macrophages is associated with
mtogenic stinulation of T cells (Baricordi et al. (1996) Bl ood
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and rele eof Y erle -1b IL-1 b)_fr oi,nfl ammatory cells
(Per r SyRStaT Babetele WO B o G -85otev3eet adhs MeoBeieal &
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result 'in apoptosis and cell death by triggering the formation of
non- sghagophage polykarions (Falzoni et al. (1995) J. Clin. Invest. 95:1207-1216). P2X7R

is involved in the processing and release of active interleukin-1beta (IL-1B) from

proinflammatory cells (Perregaux and Gabel (1998) J Biol Chem 269:15195-15203;

Ferrari et al., (2006) J Immunol 176: 3877-3883). Stimulation of the P2X7R by ATP

can also result in apoptosis and cell death by triggering the formation of non-selective

plasma membrane pores (Di Virgilio et al. (1998) Cell Death Differ. 5:191-199).

Upregulation of P2X7R has been observed during ischemic damage and necrosis
induced by occlusion of middle cerebral artery in rat brain (Collo et al. (1997)
Neuropharmacol 36:1277-1283). Recent studies indicate a role of P2X7R in the
generation of superoxide in microglia, and upregulation of P2X7R has been detected
around amyloid plagues in a transgenic mouse models for Alzheimer's disease
(Parvathenani et al. (2003) J Biol Chem 278:13300-13317) and in multiple sclerosis

lesions from autopsy brain sections (Narcisse et al. (2005) Glia, 49:245-258).

Studies from mice lacking P2X7R resulted in absence of inflammatory and
neuropathic hypersensitivity to mechanical and thermal stimuli, indicating a link
between P2X7R and inflammatory and neuropathic pain (Chessell et al. (2005) Pain
114:386-396). Antagonists of P2X7R significantly improved functional recovery and
decreased cell death in spinal cord injury in animal models (Wang et al. (2004)
Nature Med 10:B21-B27).
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(Wang ‘et al. (2004) Nature Med 10: B21-B27). Compounds whi ch nodul ate P2X7R
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substituted tyrosine derivatives (WO 00/71529, WO 03/047515, WO 03/059353),

imidazole  compounds (WO  05/014555), amino-tetrazoles = compounds
(WO 05/111003), cyanoamidine (WO 06/017406), bicycloheteroaryl derivatives
(WO 05/009968, WO 06/102588, WO 06/102610, WO 07/028022, WO 07/109154,
WO 07/109160, WO 07/109172, WO 07/109182, WO 07/109192, WO 07/109201),
acylhydrazide (WO 06/110516), and other examples (WO 99/29686, WO 04/106305,
WO 05/039590, WO 06/080884, WO 06/086229, WO 06/136004, WO 07/025366,
WQ 07/056046, WO 07/056091, WO 07/141267, WO 07/141269, WO 08/003697)
are antagonists of P2X7R while Oxidized ATP (cATP) acts as an irreversible inhibitor
of the receptor (Chen et al., J. Biol. Chem., 268 (1993), 8199-8203).

Consequently, there is strong evidence that compounds acting on P2X7R can be
used in the treatment of pain, inflammatory processes, and degenerative conditions
associated with disease states such as rheumatoid arthritis, osteoarthritis, psoriasis,
allergic dermatitis, asthma, chronic obstructive pulmonary disease, airways hyper-
responsiveness, septic shock, glomerulonephritis, irritable bowel disease,
inflammatory bowel disease, Crohn's disease, ulcerative colitis, atherosclerosis,
growth and metastases of malignant cells, myoblastic leukaemia, diabetes,
Alzheimer's disease, Parkinson's disease, multiple sclerosis, glaucoma, age-related
macular degeneration, uveitis, neuropathic pain, depressién, bipolar affective

disorders, anxiety, meningitis, traumatic brain injury, acute spinal cord injury,



WD 04/ 074224, WO 05/ 014529, WO 06/ 025783, WD 06/ 059945),
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The present invention relates to novel P2X7R antagonists that are N-indol-3-yl-

acetamide and N-azaindol-3-yl-acetamide compounds represented by the general

formula (1):

Ry
T3 HN
R d ©
N X \\\
! /
| Rs/ \8./ N\ (D
ELG RZ

wherein,

- R4 is a mono- or bicycloalkylalkyl group or mono- or bicycloalkyl group;

R, is selected from straight or branched C4-Cs alkyl which may
optionally substituted with —OH, -CH»-OH, C4-Cg alkoxy, NH2-, N(Rg)2-

, NHRg4-, CN-, CF3, halogen (i.e. Cl, F, Br or 1), piperidino, morpholino,
pyrrolidino, 5H-tetrazolylpropy!l, methylcarbamoyl, dimethylcarbamoyl,

or ethylmethylcarbamoyl, wherein R, is C4-Cs alkyl;



growt h and netastases of malignant cells, myoblastic | eukaem a, di abetes,
Al zhei ner' s di sease, Parkinson's disease, nmultiple sclerosis, glaucons,
age-rel atwo 20e¢uB®1 degeneration, uveitis, neuropathic parmEP2deps®ssi on,

bi pol ar affective disorders, anxiety, neningitis, traumatic brain injury,
acute spinal cord injury, neuropathic Epai n, osteoporosis, burn injury,

i schem ¢ heart disease, nmyocardial infarction, stroke, and varicose veins.
Thus, the object on the present invention is to provide a novel series of
conmpound whi ch &ap RNIRi Rg PRAX7R @ethvotouramdecanependsely seletteal froeat ment
of the above nentioned di seases. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present inventi bydrogemt emlogemdvel CR2K7 Braot dgonethyk trhathoxyecyano, or

N-i ndol - 3-yl ace% [n de and !_N- azai ndol - 3-yl - acet am de conpounds represented
by the general tHMAIPREEIY: wherein, R "is a mono- or bicycl oal kyl al kyl
group or nono- or bicycloal ky! group; R2 is selected from strai ght or
branched CrC 5 al kyl which may optionally substituted with -OH, -CH2-OH,
Cl- C5 al koxy, NeERb, cNiRaaleat eagiHpecurrencR-indersdemdly sgéacted frem carbop, Br or

1), biperi di no, prpholing, Pure kil N deLEATOI AP OBl aie shereer
met hyl car banoyl , di %y’l E1a , 0 3{ carbanoyl’, ﬁé‘?elﬁ Ris
Cj-Cs al kyl; RBwh&%byRomudt Bage a Bato@at slibsingentiihidependent. | y sel ected
from hydrogen, halogen (i.e. d, F, Br or 1), nmethyl, nethoxy, cyano, or

a group selected from cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexylmethyl,
cycloheptyl, cycloheptylmethyl, bicycio[2.2.2]octan-1-yl and bicyclo[2.2.2]octan-1-

ylmethyl are preferred.
Preferred are also compounds, wherein R; is substituted with one or two substituents
selected from —OH, -CH,-OH, C4-Cs alkoxy, -NH,, NHRa, -CN, -CF;, halogen,

piperidino, morpholino, pyrrolidino or 5H-tetrazolylpropy!.

Compounds as disclosed above, wherein Ry is C4-Cg alkyl or C,-Cs hydroxyalkyl are

also preferred.

Furthermore, it is preferred that at least two of R3, R4, Rg and Rg are hydrogen.

If necessitated by valency, R3-Rs may also be absent.
Additionally, it is preferred that a, b, c, and d are C orone of a, b, cand d is N.

Examples of novel N-indol-3-yl-acetamide and N-azaindol-3-yl-acetamide

compounds are disclosed in examples 1-3.

The invention further relates to a compound of Formula (I) or a pharmaceutically

acceptable salt or solvate thereof, being:

- N-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cycloheptylacetamide,



trifluoromethyl; a, b, ¢, d, x are at each occurrence independently

sel ected from carbon, or nitrogen; or a pharnaceutically acceptable salt or
sol vat e twenewof11g¢aer eby x nmust have a hydrogen substit REMEP2610/05300B
carbon). Conmpounds of Fornula (!), wherein Ris a group selected from

cyci opentyl, cyclopentyl methyl, cycl dhexyl, cyclohexyl methyl, cycl oheptyl,

cycl oheptyl |, . b C 1=y b i . 2. 2] octan- 1-

yi met hyl %'#Q%E%P é’&éﬁ%@%&%@@éﬂﬁ ﬁ@"g%@%bc%g%h%&e&%égén R is
substituted with one or two substituents selected from-OH, -CH2-OH, d-C 5
al koxy, -NH2, NHRa, -CN, -CF3, hal ogen, piperidino, norpholino, pyrrolidino
or 5H- t eth-44shiarariofyhydrosvetsids-as ofdefl-dsyaloRssyiaceiafudei n R2 is Cl-C5
al kyl or C2-C5 hydroxyal kyl are also preferred. Furthernore, it is
preferred that at |east two of R3, R4, R5 and RQ are hydrogen. If

necessi t-ay-¢4-bymoeal -Ehbydrokge Ry nety-irad d-3-yip 2adysatiexyladdiamideal 1y, it is
preferred that a, b, ¢, and d are C or one of a, b, ¢ and d is N Exanples
of novel N-indol-3-yl-acetam de and N azai ndol - 3-yl - acet am de conpounds are

di scl osedyin |_es h V2 HAARA_JiUbT conmpound of
Formul a ?}l)@gﬁ@%hgm%ﬁ@@gw Q\Fggygg? aglzﬂJ %tcgglrothég{rﬁés%ﬁ?/@?j eea’I t her eof
bei ng:

- N-(4-bromo-1 5(2-hy~droxypropyi)—1 H—indoI-3-yl)-2-Cycioheptylacetamide,
- N—(4-cﬁloro-1 ~(hydroxymethyl)-1 H—indol-3-y!)-3-cyclohexylpropanamide,
- N-(4-bromo-1-(hydroxymethyl)-1H-indol-3-yl)-3-cyclohexylpropanamide,
- N-(4-chloro-1-(hydroxymethyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,
- N-(4-bromo-1-(hydroxymethyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-chloro-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-2-

cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-2-

cyclohexylacetamide,

- N-(4-chloro-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yi)-2-

cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yi)-2-

cycloheptylacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-2-

cycloheptylacetamide,



- L/-(4-chioro-1 -(2-hydroxyethyl)-1 Hindol-3-yl)-2-cycl oheptyl acet am de, -
Al - (4-Dbrono-1-(2-hydroxyethy!)-1Hi ndol - 3-yl)-2-cycl oheptyl acet am de, -
L/ - (4- chiwocem/(1892hydr oxyet hyl ) - 1H-i ndol - 3-yl ) - 2- cycl ohexyIERec@vasiode, -
Al - (4-brono-1 -(2-hydroxyethyl)-1 Hi%hdol -3-y!)-2-cyc! ohexyl acet am de -

L/ -(4-chl -1 -(2-hyd -1 Hi -S-yl /- | .ohept yl tam de, -
A - (4 br i rarme TRBRRI  irpurro R b By X6 el ohopt yi acet ant de.
- L/-(4- %Bﬁg?%@c%w{dggynet hyl)-i Hindol -S-yO S-cycl ohexyl propanani de, -

Al -(4-br roxymet hyl)-i Hindoi-S yO S-cycl ohexyl propanam de, -
L/ -(4-chl oro-1-(hydroxynethy!)-1Hi ndol - 3-yl ) - 3-cyci oheptyl propanam de, -

Al -(4-br =1 -(hydraoxynet hy!)-1 Hin -5 VO S-cycl ahept yl propanam de, -
A - ( 4- cﬁ%ﬁ%‘-‘?ﬁ”ﬁ’%‘?}{H?g}@%teﬁ‘ﬂ'b“%’fﬁyﬁvﬁjﬁ%13@’f}é¥%§ﬂ]€%¥‘bi di n-3-yl)-2-

cyci Ohexﬂﬁ/@%ﬂbﬁg%%a_nanﬁde (#rbromo-1 - (2- hydroxyethyl)-1

H pyrrol o[ 2, 3-] b] pyri din-3-yl) - 2- cycl ohexyl acetam de, - L/-(4-chloro-1
-(2-hydroxyethy!)-1 H pyrrolo[ 2, 3-jb]pyridin-3-yi)-2- cycl oheptyl acetam de,

- L/-(4-Ny -1-(2- r OX ! | 3= 0] pyry di n-3-y!)-2-
cyet oheptyT AR A ae VSR o RS BB S by ) - 3
I -1-pyrr dyeioReRyibRipeyahddd- 3-y! ) - 2- _
cycl oheptre(l acetam de, L/ - (4- brono- 1- (2- hydroxypropyl)-1H pyrrol o[ 2, 3-/ 3] pyri
di n- 3- yI)N-¢4-cblpepdhephydrayerranylid H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-

yhacetamide,
- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-

yhacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-3-cyclohexylpropanamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl)-3-cyclohexylpropanamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-yl)-2-cycloheptylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-
yhacetamide

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-
yhacetamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yi)-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-

cycloheptylpropanamide,



L/ - (4-chioro-1-(2-hydroxyethyl)-1/-/-pyrrol o[ 2, 3-b] pypdi n-3-yl ) - 3-
cycl ohexyl propanam de, and

A - (4- br ono-2010{@892ydr oxyet hyl ) - 1H pyrroi o[ 2, 3-b] pyri di nP8THPRE18A53097
cycl ohexyl propanam de. N-(4-chloro-1-(2- hydr oxypropyl)-1

H i ndol - 3-yl) - 2- cycI ohexyl acet am de, &\ (4-brono- 1- (2- hydr oxypropyl )-1

?zgﬁg;cﬁ%{é})ﬁrﬁ? 'c{{%{ﬂ%&@%gﬁﬁrwﬁH"”?E"%VQF6xypropyI) 1 Hindol - 3-

yl ) acet a@ygg@hegty(mbgmém[g% 2. 2] octan-1-yl)-N(4-brono-1- (2 hydr oxypr opyl ) -1
H i ndol - aceta

Hi ngol 349%/ I%@nw@%Myywrgﬁglmfﬁ@rlo-&é(lgé,&ﬁgf%%gﬁé lasejamisisy| ) - 1
1 ndol - S AN EYGPoN Br BT o M Lo ARG brtEnauciupiany ) -1
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- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-3-
cyclohexylpropanamide,
- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl})-3-
cyclohexylpropanamide,
- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-3-
cycloheptylpropanamide,
- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl)-3-
cycloheptylpropanamide,
- N-(4-chloro-1-methyl-1H-indol-3-yl)-2-cyclohexylacetamide,
- N-(4-bromo-1-methyl-1H-indol-3-yl)-2-cyclohexylacetamide,
- N-(4-chloro-1-methyl-1H-indol-3-yl)-2-cycloheptylacetamide,
- N-(4-bromo-1-methyl-1H-indol-3-yl)-2-cycloheptylacetamide,
- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-methyl-1H-indol-3-yl)acetamide,
- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-methyl-1H-indol-3-yl)acetamide,
- N-(4-chloro-1-methyl-1H-indol-3-yl)-3-cyclohexylpropanamide,
- N-(4-bromo-1-methyl-1H-indol-3-yl)-3-cyclohexylpropanamide,
- N-(4-chloro-1-methyl-1H-indol-3-yl)-3-cycloheptylpropanamide,
- N-(4-bromo-1-methyl-1H-indol-3-yl)-3-cycloheptylpropanamide,
- N-(4-chloro-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yi)-2-
cyclohexylacetamide,
- N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-

cyclohexylacetamide,
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m d
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N- (1- (3-am no- 2- hydr oxypropyl )-4-chloro-1 Hindol-3-yl)-3-
cycl ohexyl propanam de, - N-(1-(3-am no-2-hydroxypropyl)-4-brono-1
H- i nddlhe3pyé9er8- invention also includes isotopically-labelled compounds, which are

e -

identical to those recited in Formula (1), but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the
atomic mass or mass 25 number usually found in nature. Examples of isotopes that
can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as ’H, °H, "*C,
4c, BN, 180, 170, P, 32p, 3, '®F, and *°Cl, respectively. Compounds of the present
invention, prodrugs thereof, and pharmaceutically acceptable salts of said
compounds or of said prodrugs which contain the aforementioned isotopes and/or
other isotopes of other atoms are within the scope of this invention. Certain
isotopically-labelled compounds of the present invention, for example those into
which radioactive isotopes such as °H and '“C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., °H, and carbon-14, i.e., *“C,
isotopes are particularly preferred for their ease of preparation and detectability.
Further, substitution with heavier isotopes such as deuterium, i.e., ?H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence, may be

preferred in some circumstances.

Isotopically-labelled compounds of Formula (I) of this invention and prodrugs thereof
can generally be prepared by carrying out the procedures disclosed in the Examples
below, by substituting a readily available isotopically- labelled reagent for a non-

isotopically-labelled reagent.
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=T o " ] NyT am no)propyl)-l H i ndol - 3-yl ) - 2-

cycl ohexyl acet am de, - N-(4 chI oro-1 -(2-hydroxy-3-(nethylam no)propy!)-1

i ndqn an %ugther- en‘}{)odl heRt ¥|ea%%saenn1t application is directed to a pharmaceutical

composition comprising a compound of Formula (1) of the present invention.

The pharmaceutical composition according to the present invention may further
comprise an additional active compound in separate or unit dosage form for

simultaneous or sequential administration.

The compounds of Formula (I) or a pharmaceutically acceptable salt thereof can be
used in the manufacture of a medicament for the prophylactic or therapeutic
treatment of any disease state in a human, or other mammal, which is exacerbated
or caused by excessive or unregulated cytokine production by such mammal's cells,

such as but not limited to monocytes and/or macrophages.

The present invention also relates to the treatment of an IL- 1 or cytokine mediated

condition.

As defined herein, an "IL-1 mediated condition" and "cytokine mediated condition"
includes, but is not limited to, a disease or disorder selected from the group
consisting of arthritis (including psoriatic arthritis, Reiter's syndrome, rheumatoid
arthritis, gout, traumatic arthritis, rubella arthritis, rheumatoid spondylitis,
osteoarthritis, gouty arthritis and acute synovitis), inflammatory bowel disease,
Crohn's disease, emphysema, acute respiratory distress syndrome, adult respiratory
distress syndrome, asthma, bronchitis chronic obstructive pulmonary disease,
chronic pulmonary inflammatory disease, silicosis, pulmonary sarcoidosis, allergic

reactions, allergic contact hypersensitivity, eczema, contact dermatitis, psoriasis,
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cacheX|a sepsis, septic shock, endotoxic shock, conjunctivitis shock, gram negative
sepsis, toxic shock syndrome, cerebral malaria, cardiac and renal reperfusion injury,
thrombosis, glomerularonephritis, graft vs. host reaction, allograft rejection, organ
transplant toxicity, ulcerative colitis, or muscle degeneration, in a mammal, inciuding
a human, comprising administering to said mammal an amount of a compound to

Formula (1), effective in treating such a condition.

The present invention relates to a pharmaceutical composition for the treatment of an
IL-1 mediated condition in a mammal, including a human, comprising an amount of a
compound of Formula (I), effective in ftreating such a condition and a

pharmaceutically acceptable carrier.

The compounds of the invention are useful for the treatment of rheumatoid arthritis,
osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive pulmonary
disease (COPD), hyperresponsiveness of the airway, septic shock,
glomerulonephritis, irritable bowel disease, Crohn's disease, ulcerative colitis,
atherosclerosis, growth and metastases of malignant cells, myoblastic leukemia,
diabetes, Alzheimer's disease, meningitis, osteoporosis, burn injury, ischemic heart

disease, stroke and varicose veins.

in another aspect, the invention further provides a pharmaceutical composition for

treating osteoarthritis which comprises a therapeutically effective amount of a
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airways disease (e.g. asthma or COPD) which comprises a therapeutically effective
amount of a compound of Formula (), or a pharmaceutically acceptable salt or
solvate thereof, as hereinbefore defined.

The present invention yet further provides a pharmaceutical composition for treating
a mammal susceptible to or afflicted with conditions that are causally related to
abnormal activity of the P2X7 receptor, such as neurodegenerative diseases and
disorders including, for example, Parkinson's disease, multiple sclerosis, glaucoma,
age-related macular degeneration, uveitis, neuropathic pain, diseases and disorders
which are mediated by or result in neuromfiammation such as, for example traumatic
brain injury and encephalitis; centrally-mediated neuropsychiatric diseases and
disorders such as, for example depression mania, bipolar disease, anxiety,
schizophrenia, eating disorders, sleep disorders and cognition disorders, epilepsy
and seizure disorders comprising a therapeutically effective amount of a compound
of Formula (I), or a pharmaceubtically acceptable salt or solvate thereof, as

hereinbefore defined.

In particular embodiment the pharmaceutical composition according to the present
invention may be used for the treatment of affective disorders. In a preferred
embodiment the affective disorder is selected from depression, anxiety, bipolar

disorder and schizophrenia.

In an alternative embodiment the pharmaceutical composition according to the

present invention is useful for the treatment of neurodegenerative diseases and
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Dosage, pharmaceutical preparation and delivery of a compound of Formula (I) for
use in accordance with the present invention can be formulated in conventional
manner according to methods found in the art, using one or more physiological
carriers or excipient, see, for example Ansel et al., “Pharmaceutical Dosage Forms
and Drug Delivery Systems”, 7th edition, Lippincott Williams & Wilkins Publishers,
1999. Thus, the P2X7R modulating agent and its physiologically acceptable salts and
solvates can be formulated for administration by inhalation, insufflation (either
through the mouth, or nose), oral, buccal, parenteral, or rectal administration.

For oral administration, the pharmaceutical composition of a compound of Formula (1)
can take the form of, for example, tablets or capsules prepared by conventional
means with pharmaceutical acceptable excipients such as binding agents (e.g.,
pregelatinised maize starch, polyvinylpyrrolidone, hydroxypropyl methylceliulose),
fillers (e.g., lactose, microcrystalline cellulose, calcium hydrogen phosphate),
fubricants (e.g., magnesium stearate, talc, silica), disintegrants (e.g., potato starch,
sodium starch glycolate), or wetting agents (e.g., sodium lauryl sulphate). The
pharmaceutical composition can be administered with a physiologically acceptable
carrier to a patient, as described herein. In a specific embodiment, the term
"pharmaceutically acceptable” means approved by a regulatory agency or other
generally recognized pharmacopoeia for use in animals, and more particularly in
humans. The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with

which the therapeutic is administered. Such pharmaceutical carriers can be sterile
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suspensions, emulsion, tablets, pills, capsules, powders, sustained-release

formulations and the like. The composition can be formulated as a suppository, with
traditional binders and carriers such as triglycerides. Oral formulation can include
standard carriers such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, celluiose, magnesium carbonate, etc.
Examples of suitable pharmaceutical carriers are described in "Remington's
Pharmaceutical Sciences" by E.W. Martin. Such compositions will contain a
therapeutically effective amount of the aforementioned compounds, preferably in
purified form, together with a suitable amount of carrier so as to provide the form for
proper administration to the patient. The formulation should suit the mode of

administration.

Liquid preparations for oral administration can be in the form of, for example,
solutions, syrups, or suspensions, or can be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparation
can be prepared by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g., sorbitol, syrup, cellulose derivatives, hydrogenated
edible fats), emulsifying agents (e.g., lecithin, acacia), non-aqueous vehicles (e.g.,
almond oil, oily esters, ethyl alcohol, fractionated vegetable oils), preservatives (e.g.,
methyl or propyl-p-hydroxycarbonates, soric acids). The preparations can also
contain buffer salts, flavouring, coloring and sweetening agents as deemed
appropriate. Preparations for oral administration can be suitably formulated to give

controlled release of a compound of Formula (1).
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macul ar degeneration, uveitis, neuropathic pain, diseases and disorders
whi ch ReveTRAsgBNRs lgetoseiistanch- neur onfi ammati on such as, for exanple
traumatic brain injury and encephalitis; centrally-nediated

neur opsychi atri c di seases and di sorders such as, for exanpl e depression
mani a,A kopgloanddifSeasrila @nxif ¢éhe present invention can be formulated for parenteral

administration by injection, for example, by bolus injection or continuous infusion.
Site of injections include intra-venous, intra-peritoneal or sub-cutaneous.
Formulations for injection can be presented in units dosage form (e.g., in phial, in
multi-dose container), and with an added preservative. A compound of Formula (I) of
the present invention can take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and can contain formulatory agents such as suspending,
stabilizing, or dispersing agents. Alternatively, the agent can be in powder form for
constitution with a suitable vehicle (e.g., sterile pyrogen-free water) before use.
Typically, compositions for intravenous administration are solutions in sterile isofonic
aqueous buffer. Where necessary, the composition can also include a solubilizing
agent and a local anesthetic such as lignocaine to ease pain at the site of the
injection. Generally, the ingredients are supplied either separately or mixed together
in unit dosage form, for example, as a dry lyophilised powder or water free
concentrate in a hermetically sealed container such as an ampoule or sachette
indicating the quantity of active agent. Where the composition is to be administered
by infusion, it can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition is administered by
injection, an ampoule of sterile water for injection or saline can be provided so that
the ingredients can be mixed prior to administration.

A compound of Formula (I) of the present invention can be formulated for

transdermal administration. Transdermal compositions are typically formulated as a
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affective disorder is selected from depression, anxiety pol ar d| sorder

and scANgBEHFERidPoUt §-GhixpberndR Yoy wisktil; Pr@rﬁ‘?ra{bWeﬁB'ﬁ‘a?W@ﬂ ite @pout
corrposzoto} EW& E\I V;gr%fér%ba};?ro% V?tf'téb ut"ﬁo%sﬁ L\J\/e@ﬂf 5125 hbfat ment

of neurodegener di sedses an |sor ers I seases | Sorders ich
are nqﬁem'alﬁ!ytf;omratroem@l 5 to rabneuns?/dﬁbyarvmgm Wihem dororuisteal ay ansidinatred
neuropsychi atric di sease and orders. Further har maceut i cal
Conpodne A dBGediaTEe vBT (HACANG BarROTIRDEH VNN SHAY! Bohd RGPy pRatReer ui
for theistbRbifikenPbaR8! Anciidhl BT LYIR REASMERS ARY BLBIARIACHYR o
conditions. I'n a nore pre erred enbodi nent e |n tory process Is
sel ectadarr with r foe wxatmgle asr oihin-wassr @sa&bbase)s&scratrdnsdermaicfomnbtslamm i ve
pul nona

ease. reqver, the harma euti |t| cord| n
Phe prte - Tounin 1 Ry iskotiaaly SIcdrs b SanAEROTgetie s SHRERFS e .
DosagejerRifiyERneaHtibs f RESING St ienadid HRfrédients of te mmm o: {f E@dsmul a
(1) for use in accordance wth the present invention can be fornmulated in
converknogmalransdermal formulations and ingredients are included within the scope of this
invention. The compounds of this invention can also be administered by a
transdermal device. Accordingly, transdermal administration can be accomplished
using a patch either of the reservoir or porous membrane type, or of a solid matrix

variety.

The pharmaceutical composition of the invention can be formulated as neutral or sait
forms. Pharmaceutically acceptable salts include those formed with anions such as
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and
those formed with cations such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino

ethanol, histidine, procaine, etc.

A compound of Formula (I) of the present invention can also, if desired, be presented
in a pack, or dispenser device which cancontain one or more unit dosage forms
containing the said agent. The pack can for example comprise metal or plastic foil,
such as blister pack. The pack or dispenser device can be accompanied with

instruction for administration.

A compound of Formula (I) of the present invention can be administered as sole
active agent or can be adminstered in combination with other agents. These agents
include non-steroidal anti-inflammatory drug (NSAIDS) such as celecoxib, rofecoxib,
cimicoxib, etoricoxib, flumiracoxib, valdecoxib, deracoxib, N-(2-
cyclohexyloxynitrophenyl)methane sulphonamide, COX189, ABT963, JTE-522, GW-



manner according to nethods found in the art, using one or nore

physi ol ogi cal carriers or excipient, see, for exanple Ansel et al.,

" Phar racewi2osl11823age Forns and Drug Delivery Systens" PCTtHP2@di05300N,

Li ppincott Wllianms & WI kins Publishers, 1999. Thus, the P2X7R nodul ati ng
agent and its physiologically acceptable salts and sol vates can be

the mEUBHS T or LASSEIA Bt 5 e cHAC 3P 2k epyi L. SNLPR4GRA i IEEEHE: on
For orabinaHTiciis tdcd | (88piriheaRfoxpfRC BridFidte C QABMASE trhagn&fium canaymted of

Formula (1) can take the formof, for exanple, tablets or capsules %repared
by comifemisaindbistaraine, winethyhhaaliextsdert incagnesidsptsatitatex csdicehtsalisyiaie as

yar onSHP SRt BiTpaad Iep s Y, RREaERagE, Bl lae DM IR BRI e
cel | ulRBEMBhS] USNIMAGEOJesimelias PiRiedfen! UbkiaRins (eniglfen MafMRDIrefeh,

stearate, talc, silica), disintegrants (e.g., potato starch, sodium starch
gl ycolflariprofen. keippraign dgrintalag, doxonrotasyinar PRI y\AxagRZihdiadyofenireacid,

phar | cal Ltion c @é}g} ni r | ySj ' y
acceg?ggr%%ﬁarm%%ﬁ?@babglgt [ @%f: {%?%s &s gﬁ%e@%@?‘%&%éoﬁ% ?Zggggj.a%?!ég
enbodimeainizélbe dxgpheripitaroms estifiopyeyoascepbrbhe; lormxiaappraiedcdy, a
regul at ory agency or. other generally recogni zed pharmacopoeia for use in
ani nalt@NoXieRMnpineepHide; benfaleng. PArakE PR "The term "carrier” refers to a
di l uent, adjuvant, excipient, or vehicle with which the therapeutic is
adm ni stered. Such pharnmaceutical carriers can be sterileliquids, such as
wat er Aardngdusd ofnEbrdulag(lt bbses pfeseett rioveniion aari el combipetabitle agents

Z%gt P %;[ylcﬁi %rg,l qu\ﬂz—as?nchqbﬁosrspesaghlt a(s) ! Iahti—sllgs}llpex%rc])ngIc:lloha{nann%rb%ldie%l l(éué‘nese?sne ol
Remicade, CDP-870 and D2E7) and TNF receptor immunoglobulin molecules (such
as Enbrel), low dose methotrexate, lefunomide; ciclesonide; hydroxychloroquine, d-

penicillamine, auranofin or parenteral or oral gold.

A compound of Formula (I) of the present invention can also be administered in
combination with an inhibitor of proTNFalpha convertase enzyme (TACE) such as 3-
Amino-N-hydroxy-a-(2-methylpropyl)-3-[4-[(2-methyl-4-quinolinyl)methoxy]phenyl]-2-
oxo-1-pyrrolidineacetamide,  2(8),3(S)-Piperidinedicarboxamide, N3-hydroxy-1-
methyl-N-2-[4-[(2-methyl-4-quinolinyl)methoxylphenyl], 3-
Thiomorpholinecarboxamide, 4-[[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2,2-
dimethyl, 5-Hexenoic acid, 3-[(hydroxyamino)carbonyl]-2-(2-methylpropyl)-6-phenyl-,

2-(2-methylpropyl)-2-(methylsulfonyl)hydrazide, (2R,3S,5E), 2-
Piperidinecarboxamide, N,5-dihydroxy-1-{[4-(1-
naphthalenylmethoxy)phenyljsulfonyl]-, (2R,5R), Pentanamide, 3-

(formylhydroxyamino)-4-methyl-2-(2-methylpropyl)-N-[(1S,2S)-2-methyl-1-[(2-
pyridinylamino)carbonyllbutyl]-, (2R,3S), 2-Propenamide, N-hydroxy-3-[3-[[(4-

methoxyphenyl)sulfonyl](1-methylethyl)amino]phenyl]-3-(3-pyridinyl)-, (2E),
Benzamide, N-(2,4-dioxo-1,3,7-triazaspiro[4.4]non-9-yh)-4-[(2-methyl-4-
quinolinylymethoxy], Benzamide, N-[(1-acetyl-4-piperidinyl)(2,5-dioxo-4-

imidazolidinyl)methyl]-4-[(2-meth- yl-4-quinolinyl)methoxy], or 2,4-Imidazolidinedione,
5-methyl-5-[[[4-[(2-methyl-4-quinolinyl)methoxy]phenyl]sulfonylmethyl]. Other



Water is a preferred carrier when the pharmaceutical conposition is

adm ni stered intravenously. Saline solutions and aqueous dextrose and

gl ycer ol wol2oto/as®eican al so be enpl oyed as |iquid carri @CS/EPp@oiosivat arly
for injectable solutions. Suitable pharnmaceutical excipients include
starch, glucose, |actose, sucrose, géBatin, malt, rice, flour, chalk,

silica gel, sodi t earate, glycerol, . S , i ion, dried
S it O A R s BT AR £ T GBI R o
conposysi GNp2s B1deshicedoo/eeies! SOCU/GB4BAT NP0 BFPIEM7D, ofyebbi13328r

enul sifying agents, or pH buffering agents. These conpositions can be in

t he f oM@ 02/096126i BVQ, 0¥(Zpedi B ,0H0eH8GN/VQA VA4 1piWDs 036HPI0Bes,

Do orve DURPT L B3 RBPh P 0B et WAL o4y hnchl Rh BBARIRARL cicn
as trigkyoariohoss, Wel oiousshat O TAD32848 ude T4OTEBES, GRO D8ICDEDREh as
phar maceuti cal grades of mannitol, |actose, starch, nagnesium stearate,

sodi unVéx8¢MRdPPHE, cel | ul ose, magnesi um carbonate, etc. Exanples of
sui tabl e pharmaceutical carriers are described in "Rem ngton's
Phar maceuti cal Sciences" by EEW Mrtin. Such conpositions will contain a

t her apgwonesdund ef fFeginule (anafuite pfesthe imfamtienecdn aied beoagrainisiered in
preferably in purified form together with a sujtable amunt of carrier so
as to GeRingdon Hwith of nEPYEOHERIEr Sethias fudgepBider cariersiaionent cortipel.

for mul &t i 905 el e SUEHidEh T84 RE o RIR! %é@‘\gﬁé&ﬂsmhhg“ngé’tﬁgf’r?és%weons for
oral admnistration €an be In'the form of, exanple,’ ’
betamethasone, triamcinolone, beclometasone, fludrocortisone acetate,

deoxycorticosterone acetate (doca), aldosterone.

A compound of Formula (I) of the present invention can further be administered in
combination with a B2-adrenergic receptor agonist such as formoterol, salbutamol
(albuterol), levalbuterol, terbutaline, pirbuterol, procaterol, metaproterenol, fenoterol,

bitolterol mesylate, salmeterol, bambuterol, clenbuterol.

A compound of Formula () of the present invention can further be administered in
combination with an antidepressant drug such as sertraline, escitalopram, fluoxetine,
bupropion, paroxetine, venlafaxine, trazodone, amitriptyline, citalopram, duloxetine,

mirtazapine, nortriptyline, imipramine, lithium.

A compound of Formula () of the present invention can further be administered in
combination with an antipsychotic drug such as chlorpromazine, fluphenazine,
perphenazine, prochlorperazine, thioridazine, ftrifluoperazine, mesoridazine,
promazine, ftriflupromazine, levomepromazine, promethazine, chlorprothixene,
flupenthixol, thiothixene, zuclopenthixol, haloperidol, droperidol, pimozide,
melperone, benperidol, triperidol, clozapine , olanzapine, risperidone, quetiapine,

ziprasidone, amisulpride, paliperidone , bifeprunox, aripiprazole.

A compound of Formula (I) of the present invention can also be administered in

combination with a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO) inhibitor



sol utions, syrups, or suspensions, or can be presented as a dry product for
constitution with water or other suitable vehicle before use. Such |iquid
pr epar at iwo 208 1ke1pr epar ed by conventi onal neans w th phamraceosiogal |y
accept abl e additives such as suspendi ng agents (e.g., sorbitol, syrup,

cel lul ose derivatives, hydrogenated &8ible fats), enul si fying agents (e.g.,
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propy|7en- hyslegone asguxanh esicasment Vasi2e9) ; efeiecipr mapaifem%btcmmj gmteont ai n
buffer salts, flavourin coloring and sweet eni ngr[?: ents as deened

?ppr olpﬁ5|7§t1e Nﬁ'éﬁéﬁﬁtﬁ%’gsthmheﬁﬁ -alkylsuFprRamigase 7Be ligefetons:, yPEP-
ar it ety 2 crRnp R BnE ROt Eatnds: FREMBKAC Bhy b RAnE duloh &

i nventdeneces @oneeddenthy dedmpeued i 8Bt he21@86n;of paridiagirsdstitidpd ay2-
presentation froma pressurised Wi th the use of a

k |
sui t aiyangrapiPrlene CRMPOUNds cHif ac r@igr Bﬁﬁfﬁéﬁgmpmﬂr%reﬁmaevmﬁt hane,
di chl auehedd phdeosastinane. avﬁf&@i‘ﬁ'&hﬁé% RS QLRATaSHIK 901 veesds érYH the

case of a pressurl se aer os the dosade unit can be determ ned

provi dAYg xa!008.ve to deliver a netered anount. Capsul es and cartrl dges of ,
for exanple, gelatine, for use in an inhaler or insufflator can be

formul ated contai ning a powder m x of a conpound of Forrmula (!) and a

sui t abl e;AYEIGHY basEopma ap bﬁoﬂw@swégen%t mehtio &mUndinghiskaeauia (1)

of the present invention can be formulated for parenteral adm ni stration by
v ]

i nj ectdoompiné&iden etmpl ecepiorbantagonisfedern eukotrieneat i busTCAT bdilgh. and
LTE, for example, phenothiazin-3-ones such as L-651,392; amidino compounds such
as CGS-25019c; benzoxalamines such as ontezolast; benzenecarboximidamides
such as BIIL 284/260; and compounds such as zafirlukast, ablukast, montelukast,
praniukast, verlukast (MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A), and
BAY x 7195: masilukast.

A compound of Formula (I) of the present invention can also be administered in
combination with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

A compound of Formula (I) of the present invention can also be administered in
combination with a antihistaminic H; receptor antagonists including cetirizine,
loratadine, desloratadine, fexofenadine, astemizole, azelastine, and

chlorpheniramine.

A compound of Formula (I) of the present invention can further be administered in

combination with with a gastroprotective H; receptor antagonist.

A compound of Formula () of the present invention can yet further be administered in
combination with an a1- and a2-adrenoceptor agonist vasoconstrictor
sympathomimetic agent, including propylhexedrine, phenylephrine,
phenylpropanolamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline
hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and

ethylnorepinephrine hydrochloride.



Site of injections include intra-venous, intra-peritoneal or sub-cutaneous.
Fornmul ations for injection can be presented in units dosage form(e.g., in
phi al, irwoubtoHseese contai ner), and with an added presecTaPreme/053mITonpound
of Fornmula (1) of the present invention can take such fornms as suspensions,
solutions or enulsions in oily or agd8ous vehicles, and can contain

f | at t h di ng, pilizi di i .
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sui t ablg  WMEMAH Svife aBtichSrRirbikCa Q¥ iRIRRISIRE iwﬁatn%bl)urﬁ%r%ﬁdétsﬁoter/ilméPal ly,

conposi tions for I_ nt raver_lous _ad n! stration ar e_ solutions | n st F_,‘I‘I _
i sot omirematpy exiteohuhflromiddierienzepass ang  telehegepioapldw piesantanealigosiilhcl ude

a soluybilizing agent and.a l.ocal, anestheti.c ch as_.lignocai ne .to ease pain
at t nugheigreltes {S the cmbationial & LATRpUng of 11k dp ntionc ©95e” J(oe éa

ei t herg sgpadiehekbyper dHofstst PERIANG rhétaprotbreiRsag@pt@emnd OlsopreHEPhe, as a
dry lyophilised powder  or water free concentrate in a hernetlcallgésealed

cont aiaffeuterlc isalimitamohnfumatersd, satheterd, i tathualinengordieregating.i pifolgrohct i ve

agent. Were the copposition_is e 1.ni st er [ i it n be
di sper‘?%%%yEf t hagﬁ iM?%OA’ b8¢tPiqugﬁ?iﬁ%%}‘ﬁ‘ge%st@Eﬁdgygphgie@@g@{] ?caﬁncogr ade
wat er phinsphyinge; Wbeiuen tdremeaivRasd:t bormiscaihid mesestoed\by, My, estd avi3) an
anpoul e of sterile water for injection or saline can be provided so that
the i ®§eERMSHt s can be mixed prior to adninistration. A conpound of Fornul a
(1) of the present invention can be fornulated for transdernal

adm ni stration. Transdermal conpositions are typically fornul ated as

at opi gal carhpdurehtofoFoamerm(boof athei pgedane muthtien | cayr deb exdnfis)stergener al |y

in an anount . . - o
combination with an insulin-like growth factor type I (IGF-1) mimetic.

A compound of Formula (I) of the present invention can be administered in
combination with an inhaled glucocorticoid with reduced systemic side effects,
including, prednisone, prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, and mometasone

furoate.

A compound of Formula (I) of the present invention can be administered in
combination with (a) tryptase inhibitors; (b) platelet activating factor (PAF)
antagonists; (c) interleukin converting enzyme (ICE) inhibitors; (d) IMPDH inhibitors;
(e) adhesion molecule inhibitors including VLA-4 antagonists; (f) cathepsins; (g) MAP
kinase inhibitors; (h) glucose-6 phosphate dehydrogenase inhibitors; (i) kinin-B4- and
B.-receptor antagonists; j) anti-gout agents, e.g., colchicine; (k) xanthine oxidase
inhibitors, e.g., allopurinol; (I) uricosuric agents, e. g., probenecid, sulfinpyrazone,
and benzbromarone; (m) growth hormone secretagogues; (n) transforming growth
factor (TGFR); (o) platelet- derived growth factor (PDGF); (p) fibroblast growth factor,
e.g., basic fibroblast growth factor (bFGF); (g) granulocyte macrophage colony
stimulating factor (GM-CSF); (r) capsaicin cream; (s) Tachykinin NK; and NKaz
receptor antagonists such as NKP-808C; SB-233412 (talnetant); and D-4418; and (1)
elastase inhibitors such as UT-77 and ZD-0892.



rangi ng fromabout 0.01 to about 20% by wei ght, preferably fromabout 0.1
to about 20% by weight, preferably fromabout 0.1 to about 10% by wei ght,
and nore woebaviakdzy from about 0.5 to about 15% by wei girCT/Brde@n/ofzmpmul at ed
as a ointnent, the active ingredientssw |l typically be conbined with
either a paraffinic or a waterm scible ointnent base. Alternatively, the
acti veﬁ\lmtgnpdmred]tsf froymioea f(Or il thee@résend ioweatiomi ¢dn Heoradewiargiéredam

| - b h t d I | at Il -k
Phe. arOrRBEUSheIN T HENET ki Tietia! MeigIBiPEases s 4AbfatcEet h “%e'r mal
penet @Fdn% QBSSttﬁ@' bc‘)ﬂa%{;e%sé@e afat e Ggé?&fr%'egnté‘s Qlelt he fRprRdAdsen. All

such known ransdermal fornul ations an |ngre ients are i1 ncluded V\Athl n the
scope aspechilly ¢collagenaeer1 bR hpodliaeneseti( MMMnDOHﬂQ&fmeeﬁ qbyibig-

adm ni sf.ered b n devi c nsd

adni ni@r ‘{?'Bﬁwéﬁh 5@@%’?@’%”@%‘&‘”& ng“ gfa@%ﬁ géﬁ VS'B%{ {WP “28krvoir or
porous nenbrane type, or of a solid matrix variety. The pharnmaceuti cal
conposition of the invention can be fornulated as neutral or sait forns.
Phar netecampatng efc Fopmals dl)saf tiei peesané inneskon @&@cb&m&dmlam‘f@"ﬁg $uch as

those detiuedod LA DYALAEN) QELG BOSRDULExARCIAE AnBXRL of BEERLIC

aci ds, e St R CarT ons Csuc er| Ve
sodi urﬂru@@ts@&alamaduaémpﬂhuﬂnuﬁ@hgcmmst;@laﬁmmh»dmmid&;staxolscaxrowsel am ne,

triethylamne, 2-ethylam no ethanal, histidine, RI‘OC&I ne, etc A conpound
of ForfAnesy| ryn%ffaraa@elnﬁ%@&tvﬁ%éﬂhlbﬁw%5%%125'6 ihitoryiard peimetbites ent ed
such as methotrexate antineoplastic agents, especially antimitotic drugs including the

vinca alkaloids such as vinblastine and vincristine.

A compound. of Formula (I) of the present invention can be administered in
combination with antiviral agents such as Viracept, AZT, aciclovir and famciclovir,

and antisepsis compounds such as Valant.

A compound of Formula (I) of the present invention can be administered in
combination with cardiovascular agents such as calcium channel blockers, lipid
lowering agents such as stating, fibrates, beta-blockers, ACE inhibitors, Angiotensin-

2 receptor antagonists and platelet aggregation inhibitors.

A compound of Formula (I) of the present invention can be administered in
combination with CNS agents such as antidepressants (such as sertraline), anti-
Parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors
such as selegine and rasagiline, comP inhibitors such as Tasmar, A-2 inhibitors,
dopamine reuptake inhibitors, NMDA antagonists, Nicotine agonists, Dopamine
agonists and inhibitors of neuronal nitric oxide synthase), and anti-Alzheimer's drugs

such as donepezil, tacrine, COX-2 inhibitors, propentofylline or metryfonate.

A compound of Formula (l) of the present invention can be administered in

combination with osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or



in a pack, or dispenser device which cancontain one or nore unit dosage
forms containing the said agent. The pack can for exanple conprise netal or
pl asti c fwOl2p10618421as bl i ster pack. The pack or di spensecTuPilonsman be
acconpanied with instruction for adm nistration. A conpound of Formula (1)
of the present invention can be adm B2stered as sol e active agent or can be
adm nstered in conbination with other &%int }<£§ se agents in?lude

non- st'@FeNaXI 2N M MHAPFURRIES Y %eﬂgs THBhPBI) ™ hraé%éiEQ”éc% P BFecoxi b,
Ci m coxddmnioBiRg | &RKmRihdtERatacoxi b, val decoxib, deracoxib, N (2-

cycl ohexyl oxyni tropheny!) net hane sul phonam de, COX189, ABT963, JTE-522,
GMO06381 , LAS-34475, CS-706, PAC- 10649, SVT-2016, GW 644784, tenidap,
acetylsaljcylic acid (aspirin), anoxiprin, benorilate, choline nagnesium
salicylate, diflunisal, faislamne, nethyl salicylate, nagnesium
salicylate, salicyl salicylate (salsalatee), diclofenac, aceclofenac,
acenet aci n, bronfenac, etodoiac, indonetacin, nabunetone, sull ndac,

tol netin, ibuprofen, carprofen, fenbufen, fenoprofen, flurbiprofen,

ket opr of en, ketorol ac, | oxoprofen, naproxen, oxaprozin, tiaprofenic acid,
suprofen, nefenam c acid, neclofenam c acid, phenyl butazone, azapropazone,
nmet am zoi e, oxyphenbutazone, sulfinpyrazone, piroxicam | ornoxicam

mel oxi cam tenoxi cam ninesulide, iicofelone, paracetanol. A compound of
Formula (I) of the present invention can be conbined with agents such as
TNF-a inhibitors such as anti-TNF nonocl onal anti bodi es (such as Rem cade,
CDP-870 and D2E7) and TNF receptor imunogl obulin nol ecules (such



as Enbrel), |ow dose nethotrexate, |efunom de; ciclesonide;

hydr oxychl or oqui ne, dpenicillam ne, auranofin or parenteral or oral gold. A
conpound wb 2Fwired2a (!) of the present invention can ai ®oThP2@desIWst er ed
in conbination with an inhibitor of proTNFal pha convertase enzynme (TACE)
such as 3- Am no- N- hydr oxy- 23

a- (2-nmet hyl propyl )-3-[4-[(2-net hyl -4-qui nol i nyl) et hoxy] phenyl]-2- oxo-1
-pyrrolidi neacetam de, 2(S), 3(S)-Piperidinedi carboxam de, N3-hydroxy- 1-
met hylg;Mofeled- [ ( 2- met hyl - 4- qui nol i nyl ) met hoxy] pheny!], 3-

Thi onor phol i necar boxam de,

4-[[ 4-(2-but ynyl oxy) phenyl ] sul fonyl ] - N- hydr oxy-2, 2- di nethyl, 5-Hexenoic
aci d, riﬁ{bh dﬁ)oxyam' no) car bonyl ] - 2- ( 2- net hyl propyl ) - 6- phenyl -,

2-(2- é’ pyl)-2-(net hyl sul fonyl ) hydrazi de, (2R, 3S,5E), 2-

Pi per i gbheed SYPtasticlProbedus hydroxy-1-[[4-(1-

napht hal enyl net hoxy) phenyl ] sul fonyl]-, (2R 5R), Pentanam de, 3-

(formyl hydr oxyam no) - 4- met hyl - 2- (2-met hyl propyl )-N-[ (1

S, 2S)-2-nmethyl-1-[(2- pyridinylam no)car bon)«bz] buty!]-, (2R &5),

2- Propenam de, N-hydroexy-3-[3-[[(4- X X

et hoxypheyiyN suiet opy N hylet hy! | amTrohpheliy?],- i ., (2B
Benzamide ( 2 B4=di 0OXQ- , 7-AtaNPaz asp] . 4pa¥eriA O- 2Yethyl - 4-

qui nol i nyl ) met hoxy], Benzam\de, N-[(1 acet¥| - 4- pi peri di nyIH)(2K630d| 0XO0- 4-

i m dazol i di nyl ) met hyI 1-4; L(ZB meth- yl-4; gl nol i nyl ) met hoxy] .

2, 4- Sm dazol i di nedi one,

S-met hyl -5-[[[4-[ (2- et hyl - 4- qui nol i nyi ) net hoxy] phenyl ] sul f on nyi ] met hyl ] .

O her exanpl eswof TACE i nhi binets are descrilbped in WO 99/ 18@v4,\ WO 99/ 65867,
2/ 1

U S. P& .\NO 6, 225, 33f\ 00/ 00465% / 09485, 8/ 8179Z WO 0
8326 , [ \ Step 5 I \ Step 6 Step 7 [
= ? igolj)l;lgﬂ P } DCM-TFA ? 7.04-Cl / }
OBz OBz 0Bz OBz
XInt04 XIntd5 Xintho XZIntg7
O
HN/(
X z
Step 8 N \
KoCO; A~

OH
XZ
General procedure for preparation of Xint01:

To solution of the indole derivative X (1 eq) in TEA and DMAP in DCM at room

temperature was added (Boc),O and the resultant reaction mixture was stirred at
room temperature. After 1 hour, the reaction mixture was diluted with water and
extracted 3 times with DCM. The combined DCM layers were washed with 1N HCI
solution, dried over Na,SO,4, and concentrated under reduced pressure to afford
XInt01 as a liquid.

General procedure for preparation of Xint02:

To a stirring solution of XInt01 in AcyO at -78°C was added an ice-cold solution of

fuming HNOj; in Ac,O over a period of 15 minutes. The reaction mixture was slowly



WD 02/ 096426, WD 03/079986, WO 03/ 055856, WO 03/053941 , WD 03/040103, WO
03/031431 , WD 03/024899, WD 03/016248, WO 04/ 096206, WO 04/ 033632, WO 04/1
08086, WwO04200/38%9, WO 04/ 032846, WO 04/ 012663, WO 04/ @0®EP2010ME3097

07/ 016597. A conpound of Formula (1) ~gf the present invention can al so be
adm nistered in conbination with a corticosteroid such as budesoni de,

corti c@atree®ne robor tangsdrateordnds stiveed f@tiadre After dnhewseit aediteal witie,

nmet hyi pr edni sol one, dexanet hasone, bet apret hasone, tria

_ | nol one,
becl onEta¥aifs, ard HSEHRG iSs SR SavEhaEDAGe 4R cRTPESS: g%é&% lg¢@Sat¥er¢ doca) ,
al dost c u f N ey ( S | MRRL n.f urther
be adm\ﬁ%l S er\,@tcﬁ1 ?ﬂ}?%’oa ?((rj])zﬁviggnN@sﬁf g%%%{oggregtr;g{egi gﬂé%ﬁcept o%ag%g%?lécte'such
as f or Rotifeation Isylfibsit amdméigoaer (Bi0,, N80&Mutesal 1% &tOAcani Petrolium
pi rbuterol, proc rol, netaproterenoi, fenoteroi, bitolterol nesylate,
sal mt%@@f),afgﬁaﬁ&ﬁ.’?@?,as@ L\Wﬂigterol. A conpound of Formula (1) of the
present invention can further be adm nistered in conbination with an

antidepressant drug such as sertraline, escitalopram fluoxetine,
bupr opGenergiarecestiraéor preprdtiariafe/ntOBazodone, amitriptyline, citaiopram

dui oxetine, .mrtazapi ne ortyi |.ne, impramne bihiu A conpound of
For mul & (3 iging ﬁ%“‘g?%s‘gr??"'it%égﬁ‘% Rt ?qife[ﬁgﬁbét ol %ﬂcg]t”é‘?é Silfgne
conbi NgdeicOn Whikfurd WaaNsbREY GBEhEE t8rHEMSteeiheRstLe8 IPUPSRRREZIUR®er. After 2

fl uphenazi ne, perphenazi ne, prochl orperazine, thioridazine,

trifl uopesaihdercagbgdrmudyenyas concentrated under reduced pressure to afford

Xint03.

General procedure for preparation of Xint04:

To a stirring solution of Xint03 in dry DMF were added 2-chloroethyl benzoate (Y05-
OBz) and K,COj; and the resultant reaction mixture was heated to 60°C. After 16
hours, the reaction mixture was diluted with ice water and extracted 3 times with
DCM. The combined DCM layers were dried over Na,SO4 and concentrated under

reduced pressure. Purification by trituration afforded Xint04 as a solid.

General procedure for preparation of Xint05:
To a stirring solution of Xint04 in MeOH were added indium, (Boc),O and NH4CI. The

reaction mixture was heated to reflux. After 30 minutes, it was filtered and the filtrate

was concentrated under reduced pressure. The obtained residue was diluted with
water and extracted 3 times with EtOAc. The combined EtOAc layers were washed
with brine, dried over Na,SO, and concentrated under reduced pressure. Purification
by flash chromatography (SiOz, 100-200 mesh, 5% EtOAc in Pet. ether) afforded
Xint05 as a solid.

General procedure for preparation of XInt06:
To a stirring solution of Xint05 in DCM was added TFA at 0°C and the resultant

reaction mixture was slowly warmed to room temperature. After 2 hours, the reaction

mixture was concentrated under reduced pressure {o afford Xint06.



promazi ne, triflupromazine, |evonepromazi ne, promnethazine, chlorprothixene,
fl upent hi xol , thiothixene, zuclopenthixol, hal operidol, droperidoi,

pi nozi de,woebperigare, benperidol, triperidol, clozapine PCOIER2EQOFIVNGT

ri speri done, quetiapine, ziprasidonegzam sul pride, paliperidone ,

bi f eprunox, ari pi prazoie. A conpound of Formula (1) of the present

I nventGeneraaprarkesiordradeparasbe b Zint0gZonbi nation with a | eukotriene

bi osynt hesi s_i nhi bi t or | i pox enase 5-LO itoror 5-lipo nase
act i zaﬁq ﬁ@t'fﬂr& 9 QRIS nt%frh&é weéﬁéwﬁﬁg Tbﬁz%zé%mgxxéﬁ% mﬁ%ﬁ
fenle 0 I : I D; o)

ot - 79 RERERRi, 2T FaUe %X%E@&ﬁé fid, FEiBhas Pacdiy 88 Rehexyl,
TDT- O f¥opioncofaeidyner, cEBhepd) nrepnm:ocamd)ZatGOdC andt theutrssyitaehokaction

hydr azones; rreth et rahydro ans such D-.21 38; the co ound
Sh 5 TORBEe: a5 TNy MeCREd: 1 TRAB SIRE NS HaBHeh AN Eap i ey

L- 739-{lflire2 w§¥3d1@19éﬂ R)\ﬂw %t&oﬁﬁ@l&@r%c%bc@ ﬁﬁqes Virle- é@)xc ITiokeniskd
gui nol 1 ne conpounds such as MK-5 , MK-886, and BAY x 1005. A conpound of

For mul BQAY laykers herereashad Mmdmneordrmlnow Ndp® Qi stingr eendamtratethiunder on
with a receptor antago kot r e LTCA L. TD4, and LTE, for
exanpl'89Uf HEﬁSrWéezaFﬂ‘ g'céh%'%gw%w gnq_a%g§e$§@§%grﬁ%§ﬁ8h orrpounds such as

CGS- 2501 9c; benzoxai am nes such as ontezol ast; benzenecar boxi m dam des
such as BHL 284/260; and conpounds such as zafirl ukast, abl ukast,
mont el@gmna/ praceduraEosprenaElior 86XZ( MK- 679), RG 12525, Ro- 24591 3,

Iraiu g%g‘lé&ﬁngﬁ‘)of iﬁﬂ'\tgf‘ MgO]f-? %vas”%ﬁhwk&séf)g and the resultant

reaction mixture was stirred at room temperature. After 30 minutes, the reaction

mixture was filtered and the filterate was concentrated under reduced pressure.
Purification of the residue by flash chromatography (SiO,, 100-200 mesh, 50%
EtOAc in Petrolium ether) afforded XZ as a solid.

Example 2
N-(4-chloro-1-(2-hydroxyethyl}-1H-indol-3-yl}-2-cycloheptylacetamide

Cl

OH

Synthesised according to the procedure disclosed in Example 1 where X is 4-chloro
indole, Z is cycloheptyl acetyl chioride. Formula: C1gH25CIN2O2; Molecular Weight:
348,9: Mass/charge ratio: 348,2 (100,0%), 350,2 (34,6%), 349,2 (21,7%), 351,2
(7,2%); Elemental analysis: C, 65.41; H, 7.22; Cl, 10.16; N, 8.03; O, 9.17.



A compound of Fornula (1) of the present invention can also be adm ni stered
in conbination with a PDE4 inhibitor including inhibitors of the isoform
PDE4AD. A wornpoumnsoef Fornula (1) of the present inventi @0TERR012I05S9De

adm nistered in conbination with a antihistamnic H receptor antagonists
i ncluding cetirizine, |oratadine, degBoratadine, fexofenadine, astenizole,
azelaﬁélne d chl or pheni ram ne. A conpound of Fornula (!) of the present
|nvent’8H“95h further be adm nistered in conbination with with a

gast r Qi IR6iioLe-(Boh y o by RA HR@RIDI Sty 1) 2-SRITBREPE | éethdiodl @ (1) of the
pr esent |nvent|on can yet further be adm nistered i'n conbination with an
al- and a2<adrenoceptor agoni st vasoconstrictor synpathom netic agent,

i ncl udi ng|propyl hexedri ne, phenyl ephri ne, phenyl propanol am ne,
pseudoephedrine, naphazoline hydrochl ori de, oxynetazoiine hydrochl oride,
tetrahydrozol i ng hydrochl oride, xylonetazoiine hydrochloride, and

i nventi ah camnbeé adm nistered in combination with anticholi nergi c agents
i ncl uding ip atrop| um brom de; tiotropium brom de; oxitropium brom de;

pi renz ; \gnd tel enzepi ne The present invention still further relates to
the ca tion of a conpound of the invention together with a br to
b4- adre ocep or agoni sts including metaproterenol, isoproterenol,

i soprenal i ne, al buterol, sal butanol, fornoterol, salneterol, terbutaline,
orci prenal i e, bitolterol mesyl ate, and pirbuterol; or net hyl xant hani nes
i ncl udi ng t hgophylline and

Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo
indole, Z is cycloheptyl acetyl chloride. Formula: C1gH25BrN2O2; Molecular Weight:
393,3; Mass/charge ratio: 392,1 (100,0%), 394,1 (99,9%), 393,1 (21,7%), 395,1
(21,3%), 396,1 (2,6%), Elemental analysis: C, 58.02; H, 6.41; Br, 20.32; N, 7.12; O,
8.14.

Example 4
N-(4-chloro-1-(2-hydroxyethyl)-1H-indoi-3-yl}-2-cyclohexylacetamide

Synthesised according to the procedure disciosed in Example 1 where X is 4-chioro
indole, Z is cyclohexyl acetyl chloride. Formula: C1sH23CIN,O,; Molecular Weight:
334,8; Mass/charge ratio: 334,1 (100,0%), 336,1 (32,5%), 335,1 (20,3%), 3371
(6,6%), 336,2 (1,9%); Elemental analysis: C, 64.57; H, 6.92; Cl, 10.59; N, 8.37; O,
9.56.



am nophyliine; sodium cronoglycate; or nuscarinic receptor (ML, M, and
M3) antagonist. A conpound of Fornula (S) of the present invention can be
adm ni st ewecdoioisebi nati on with an insulin-like growt hpCampesionyie7 |
(1G-1) mmetic. A conmpound of Formula (1) of the present invention can be
adm nistered in conbination with an 2nhal ed gl ucocorticoid with reduced
system ¢ side effects, including, prednisone, prednisolone, flunisolide,
tri amEXfenLlged acet on| de becl onet hasone di propi onate, budesoni de,

fluti TRL EBFQ I Qoﬁl& héxpape@imidecf Formula (1)
of thg\fpl %g%,ﬁ{oo 8’#& carw% ' m ni ss{}elre % co)gbl nation with (a)
tryptase iphi B tors (b) pl at el et activating factor (PAF) antagonists; (c)

i nterl euk verti ng enzyne (I CE) inhibitors; (d) IMPDH inhibitors; (e)
adhesi on eeUl e inhibitors including VLA-4 antagonists; (f) cathepsins;
(g) MAP kinase phnhibitors; (h) glucose-6 phosphate dehydrogenase

inhibitqrs; (i)/kinin-Bi- and B2-receptor antagonists; j) anti-gout agents,
e.g., ) i % (k) xant hi ne oxidase inhibitors, e.g., allopurinol; (I)
uri cosuyg _agents, e . g., probenecid, sulfinpyrazone, and benzbromarone;
(m g Oy none secr et agogues; (n) transformng growth factor (TGFb) ;
(o) pl derived growh factor (PDGF); (p) fibroblast growh factor,

colony stinmuliating factor (GWCSF); (r) capsaicin cream (s) Tachykinin NK1

e.g., ba5|c |brobI ast growth factor (bFGF); (q) granul ocyte macrophage
and NK3

OH
Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo

indole, Z is cyclohexyl acetyl chloride. Formula: C4gH23BrN>O2; Molecular Weight:
379,3; Mass/charge ratio: 378,1 (100,0%), 380,1 (99,7%), 379,1 (20,5%), 3811
(20,2%), 382,1 (2,4%); Elemental analysis: C, 57.00; H, 6.11; Br, 21.07; N, 7.39; O,
8.44.

Example 6
N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl})-2-cycloheptylacetamide

Ct

HC

Synthesi?ed according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is cycloheptyl acetyl chloride. Formula: CzoH27CIN2O2; Molecular Weight:
362,9; Mass/charge ratio: 362,2 (100,0%), 364,2 (34,8%), 363,2 (22,8%), 365,2
(7,5%); Elemental analysis: C, 66.19; H, 7.50; Cl, 9.77; N, 7.72; O, 8.82.



receptor antagonists such as NKP-608C;, SB-233412 (tal netant); and D-441 8;
and (t) elastase inhibitors such as UT-77 and ZD- 0892. A conpound of Fornul a
(1) of thwopowegldsd21i nventi on can be adm ni stered i n compCha&PR@0/09300h an

i nhibitor of matrix neta oproteases (MWSs), i.e., the stroneiysins, the

col | agenases, and the gei atinases, ag88well as aggrecanase; especially
collﬁgfnaseil7(NNP-l), col | agenase-2 (MW-8), co!l agenase-3 (MW- 13),

st r ometXATR®L (MWP-3), stromelysin-2 (MWP-1 0), and stronel ysin-3 (MWP-1
1) . Agoamesntb-9i 2hafdPrekgptd py 1A H-RICIEFHI cy slvhBbtyAcsRImige adm ni stered
in conbination with anticancer agents such as endostatin and angl ostatin
or cytotoxf'c axugs such as adrianycin, daunonycin, cis-piatinum etoposide,
taxol, ta and farnesyl transferase inhibitors, VEG- inhibitors, COX-2
i nhi bi t ors~and{ anti netabol ites such as nethotrexate antineopl astic agents,
especially antiitotic drugs including the vinca al kal oi ds such as

vi nbl asti ne and/vincristine. A conpound of Formula (1) of the present

. . Br . . . . . . : .

inventign can~bevadmi nistered in conbination with antiviral agents such as
Virace aciclovir and fanticlovir, and anti sepsis conpounds such as
Val antj. ound of Formula (lI) of the present invention can be

adm ni Jn conbination with cardiovascul ar agents such as cal ci um
channel {;;;Frs, lipid | owering agents such as stating, fibrates,

bet a- bl ockerg, ACE inhibitors, Angiotensin- 2 receptor antagonists and
pl at el et ™agyregati on i nhi bitors. A conmpound of Fornula (1) of the present
i nvention cap, be admnistered in

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is ’cycloheptyl acetyl chloride. Formula: CyoH27BrN2O,; Molecular Weight:
407,3; Mass/charge ratio: 408,1 (100,0%), 408,1 (99,8%), 407,1 (22,7%), 409,1
(22,4%), 410,1 (2,8%); Elemental analysis: C, 58.97; H, 6.68; Br, 19.62; N, 6.88; O,
7.86.

Example 8
N-(4-chloro-1-(2-hydroxyethyl}-1H-indol-3-yl}-3-cyclohexylpropanamide

ci

\

OH
Synthesised according to the procedure disclosed in Example 1 where X is 4-chioro
indole, Z is cyclohexylproprionyl chloride. Formula: C4gH25CIN;O2; Molecular Weight:
348,9; Mass/charge ratio: 348,2 (100,0%), 350,2 (34,6%), 3492 (21,7%), 3512

(7,2%); Elemental analysis: C, 65.41; H, 7.22; Cl, 10.16; N, 8.03; O, 9.17.



conbination with CNS agents such as antidepressants (such as sertraline),
ant i parkinsonian drugs (such as deprenyl, L-dopa, Requip, Mrapex, MAOB
i nhi bi t orwo20m18®R1sel egi ne and rasagiiine, conP inhibi POTEPIUONSHS7 Tasnar,
A-2 inhibitors, dopam ne reuptake inhjbitors, NVDA antagonists, Nicotine
agoni sts, Dopam ne agoni sts and i nhi Bétors of neuronal nitric oxide

synth p anti-Al zhei nmer's drugs such as donepezil, tacrine, COX-2

i nhi bitors, propentofylline or netryfonate. A conpound of Forrmula (I) of

t he pmbgehromostHRilydroagetihylpdiiindst-8rdi3icyadohbxylpropanainide ost eopor osi s
agents such as_ral oxi fene, drol oxifene, |asofoxifene orfosomax and

I NTMUNOSUppPr ess agents such as FK-506, rapanycin, cyclosporine,

azat hi opri ne, met hot r exat e. EXAMPLES Exanple 1 CGeneral Synthetic
Procedure XInt® XInfQ2 XIntGB XIntO4 XInt gS xintoe XZ ntO7 XZ Gener al
procedure for preparation of XIntd: To solution of the indole derivative X
( 1 eq) in TEAsand DVAP in DCM at roomtenperature was added (Boc) 20 and
the resultant reaction mxture was stirred at roomtenperature. After 1

hour, the r on m xture was diluted with water and extracted 3 tines
W th The cortbi ned DCM | ayers were washed with I N HCl solution, dried
over ,\and concentrated under reduced pressure to afford

N

(

OH
Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo

indole, Z is cyclohexylproprionyl chloride. Formula: C1gH2sBrN2O,; Molecular Weight:
393,3; Mass/charge ratio: 392,1 (100,0%), 394,1 (99,9%), 393,1 (21,7%), 395,1
(21,3%), 396,1 (2,6%); Elemental analysis: C, 58.02; H, 6.41; Br, 20.32; N, 7.12; O,
8.14.

Example 10
N-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-yl}-3-cycloheptylpropanamide

Cl

OH
Synthesised according to the procedure disclosed in Example 1 where X is 4-chloro

indole, Z is cycloheptylproprionyl chloride. Formula: CzoH27CIN2O2; Molecular Weight:
362,9; Mass/charge ratio: 362,2 (100,0%), 364,2 (34,8%), 363,2 (22,8%), 3652
(7,5%); Elemental analysis: C, 66.19; H, 7.50;, Cl, 977, N, 7.72; O, 8.82.



XIntd as a liquid. General procedure for preparation of XInt02: To a
stirring solution of XIntd in Ac Oat -78 0C was added an ice-cold

sol uti on WO 201181 HNG3 i n Ac20 over a period of 15 m neCeEP2dikmes3eacti on
m xture was slow ywarned to roomtengerature and stirred further. After 16
hours, it was diluted with ice water38nd extracted 3 tinmes with Et OAc. The
conbi Egn% | ayers were washed with brine, dried over Na2SO4 and
concentrat'ed under reduced pressure. Purification by flash chromatography
(Si 2 N-(Br 20 - 153 4hy dirocize tPAd) -1 H-iRdbl -Gy lii3rep diehppafipopathnddet O2 as a

i quid. Gener Erocedure for preparation of XInt03: To a stirring solution

of XIntQ in(DCM was added TFA at 00C and the resultant reaction m xture
was sl owy to roomtenperature and stirred further. After 2 hours,
the reaction ure was concentrated under reduced pressure to afford
Xint 3. Ceneral procedure for preparation of XInt0O4: To a stirring solution
DVF wer e added 2-chl oroet hyl benzoate (Y05- OBz) and K2CC3
t reaction mxture was heated to 600C. After 16 hours, the
g was diluted with ice water and extracted 3 tinmes with DCM
CMcl ayers were dried over Na2SO4 and concentrated under
Purification by trituration afforded XIntO» as a solid.

SynthesigHed according to the procedure disclosed in Example 1 where X is 4-bromo
indole, Z is cycloheptylproprionyl chloride. Formula: CoH27BrN2O2; Molecular Weight:
407,3; Mass/charge ratio: 408,1 (100,0%), 406,1 (99,8%), 407,1 (22,7%), 4091
(22,4%), 410,1 (2,8%); Elemental analysis: C, 58.97; H, 6.68; Br, 19.62; N, 6.88; O,
7.86.

Example 12
N-(4-chloro-1-(2-hydroxyethyl}-1H-pyrrolo[2,3-b]pyridin-3-yl}-2-

cyclohexylacetamide

OH
Synthesised according to the procedure disclosed in Example 1 where X is 4-chloro-

1H-pyrrolo[2,3-b]pyridine, Z is cyclohexyl acetyl chloride. Formula: Cy7H22CIN3O;
Molecular Weight: 335,8; Mass/charge ratio: 335,1 (100,0%), 337,1 (34,2%), 336,1
(19,8%), 338,1 (6,4%), Elemental analysis: C, 60.80; H, 6.60; Cl, 10.56; N, 12.51; O,
9.53.



To a stirring solution of XInt&® in MeOH were added indium (Boc) 20 and
NHACI . The reaction m xture was heated to reflux. After 30 mnutes, it was
filtered woadotonasfil trate was concentrated under reduce®CpmPIGIN0N6309The
obt ai ned residue was diluted with vvaé?r and extracted 3 tines with Et OAc.
The conbi ned Et OAc | ayers were washed'with brine, dried over Na2SO4 and
concegg,g%g% der reduced pressure. Purification by flash chromatography
(Si O Z, -2 mesh, 5% EtOAc in Pet. ether) afforded XIntCQd as a solid.
CGener dN-($hboortui € 2fhydrpxgptind}-il Hrpyrirddaf Geb]pywidinsx-yh#d-ng sol ution of XIntO
in DCM was, added TFA at O0C and the resultant reaction m xture was slowy
war rrechtV‘\’IZmF eelamide: ure. After 2 hours, the reaction mixture was

ynder reduced pressure to afford XSnt O6. Genera! procedure for
XZInt07: To a stirring solution of XIntOin THF (3.0 m )

A (296 ng, 2.93 moi) and an acid chloride Z (e.g. cycl ohexyl
cysl oheptyl acetic acid, cyclohexyl propionic acid, or

acetic acid,

cycl oheptyl propionic acid) at QOC and the resultant reaction m xture was
sl ow y O\roomtenperature. After 30 minutes, the reaction mxture
was diluted with Wwater and extracted 3 tines with Et OAc. The conbi ned Et OAc
| ayer § were shed with brine, dried over Na2SO4 and concentrated under
reduc N?P\s re. Purification by trituration afforded XZIntO7 as a solid.
Gener al ro

in MeOH was ded K2CO3 and the resul tant

c;gure for preparation of XZ: To a stirring solution of XZI ntOr
\

OH

Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo-
1H-pyrroio[2,3-b]pyridine, Z is cyclohexyl acetyl chloride. Formula: C17H22BrN3;O2;
Molecular Weight: 380,3; Mass/charge ratio: 379,1 (100,0%), 381,1 (89,6%), 380,1
(19,8%), 382,1 (19,5%), 383,1 (2,2%); Elemental analysis: C, 53.69; H, 5.83; Br,

21.01; N, 11.05; O, 8.41.

Example 14
N-(4-chloro-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl}-2-

cycloheptylacetamide

Synthesised according to the procedure disclosed in Example 1 where X is 4-chloro-
1H-pyrrolo[2,3-b]pyridine, Z is cycloheptyl acetyl chloride. Formula: C1gH24CIN3O;
Molecular Weight: 349,9; Mass/charge ratio 349,2 (100,0%), 351,2 (34,5%), 350,2
(20,9%), 352,2 (6,6%); Elemental analysis: C, 61.79; H, 6.91; Cl, 10.13; N, 12.01; O,
9.15.



reaction mxture was stirred at roomtenperature. After 30 m nutes, the
reaction mxture was filtered and the filterate was concentrated under
reduced pwexsiw@aso2Purification of the residue by flash eocrmratiogsaphy

(Si @2, 100-200 nmesh, 50% Et OAc in Petroliumether) afforded XZ as a solid.
Exampl e 2 W (4-chSoro-1-(2-hydroxyet+tfyf)-1H

nci of Eié(}ﬁﬁié%ﬁyd oheptyi acetam fe Synt hesi sed according to the procedure
di sclosed I n Exanple 1 where X is 4-chloro indole, Z is cycloheptyl acetyl
chl or Nel@-breon ol -(2-hgd edFath b it -pytado(R, 3rb]pwiign-3-8%8; 9; Mass/ char ge
ratio: 348, 2 (,100, 09 350,2 (34,6%, 349,2 (21 ,7%, 351 ,2 (7,2%;

El eneﬁ¥%'|°?‘§ﬂ?£§'9§f*?m/%€’,e 65.41 ; H 7.22: G, 10.16; N. 8.03: O 9.17.Exanple
3 N-f"bro- hydr oxyet hyi | -1 H i ndol - S-yl | ~-cycl ohept yl acet am de

Synt hesi sied acgording to the procedure disclosed in Exanple 1 where X is
4-brono |
Mol ecul ar
393,1 (21

dolg, Z is cycloheptyl acetyl chloride. Fornmula: ClgH2 BrN2Q2;

393, 3; Mass/charge ratio: 392,1 ( 100,0%, 394,1 (99,9%,

i ght :
, 79,/ 395, 1 (21 ,3%, 396,1 (2,6%; Elenental analysis: C, 58.02;

acetyl chloride. Formula: G 8H23C N2Q2;

OH

Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo-
1H-pyrrolo[2,3-b]pyridine, Z is cycloheptyl acetyl chloride. Formula: C1gH24BrN3;O;
Molecular Weight: 394,3; Mass/charge ratio: 393,1 (100,0%), 395,1 (99,8%), 3941
(20,9%), 396,1 (20,6%), 397,1 (2,4%); Elemental analysis: C, 54.83; H, 6.13; Br,
20.26; N, 10.66; O, 8.12.

Example 16
N-(4-chioro-1-(2-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-3-yl}-2-

cycloheptylacetamide

Synthesised according to the procedure disclosed in Example 20 where X is 4-
chloro-1H-pyrrolo[2,3-b]pyridine, Z is cycloheptyl acetyl chloride. Formula:
C1oH26CIN3O5; Molecular Weight: 363,9; Mass/charge ratio: 363,2 (100,0%), 365,2



334, 8; Mass/charge ratio: 334,1 (100,0%, 336,1 (32,5%, 335,1 (20, 3%,
337,1 (6,6%, 336,2 ( 1,9%; Elenental analysis: C, 64.57; H 6.92; d,
10.59; N,w0.281/11029. 56. Exanpl e 5 PCT/EP2010/053097

W (4- br ono- 1- ( 2- hydr oxyet hyl }- 1H i ndol - 3-yl ) - 2- cycl ohexyl acet am de

Synt hesi sed according to the proceduB@ disclosed in Exanple 1 where X is

ol eoupé e g2 @304f TaSe/ T Zhfetlanitudl S8 100089, Beb 2D (ds, 709,
379 142@ [5%,1 558@ 8179(20 29, 382,1 (2,4%; Elenental analysis: C, 57.00;

.07; N, 7.39; O 8.44. Exanple 6
N-(4 cﬁxarrtple-‘iflz hydroxypropyl} 1 Hindol-3-yl}-2-cycfoheptyl acetam de

Synt h dac to the I i le 20 wh X i
P L e e e O oo
Mol ec vl Qh‘écet&ﬁﬂd& Mass/ charge ratio: 362,2 ( 100,0%, 364,2 (34,8%,
363,2 (22,8%. 365,2 (7,5%; Elenental analysis: C, 66.1 9 ; H 7.50;, d,

9.77; N, O 8.82. Exanple 7 N-(4-brono-1-(2-hydroxypropyl)-1

H i ndol - 3- 2- cycl oheptyl acetam cl e Synt hesi sed according to the
procedure osed in Exanple 20 where X is 4-brono indole, Zis

cyci oheptyl acet/yl chloride. Fornula: C20H27Br N20 2; Mol ecul ar Wi ght:
407, 3; Mass/chakge ratio: 408,1 (100,0%, 406,1 (99,8%, 407,1 (22,79,
409, 1 (22, 49 410,1 (2,8%; Elenental analysis: C 58.97; H 6.68; Br,
19. 62; A6~ 8; 0]

P

HaC

OH
Synthesised according to the procedure disclosed in Example 20 where X is 4-

bromo-1H-pyrrolo[2,3-b]pyridine, Z is cycloheptyl acetyl chloride. Formula:
C1oH26BrN;O,; Molecular Weight: 408,3; Mass/charge ratio: 409,1 (100,0%), 4071
(100,0%), 408,1 (22,0%), 410,1 (21,7%), 411,1 (2,7%); Elemental analysis: C, 55.89;
H, 6.42; Br, 19.57; N, 10.29; O, 7.84.

Exampie 18
N-{(4-chloro-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-

cyclohexylpropanamide

Synthesised according to the procedure disclosed in Example 1 where X is 4-chloro-
1H-pyrrolo[2,3-b]pyridine, Z is cyclohexylproprionyl chloride. Formula: C1gH24CIN3Oo;
Molecular Weight: 349,9; Mass/charge ratio: 349,2 (100,0%), 351,2 (34,5%), 350,2



7.86. Exanple 8

N- (4-chSor o- 1-f 2- hycl roxyet hyl ) - 1H " ncl ol - 3-y!)-3-cycl ohexyl propanam de
Synt hesi sw0 2anciageting to the procedure disclosed i n Examrpir&prPomiossoe7 X i s
4-chloro indole, Z is cyciohexylproprionyl chloride. Formula: Cl19H25CI N2Q2;
Mol ecul ar Wi ght : 348 9; Mass/chargesnati 0: 348, 2 ( 100 0% 350 2 (34 6°/c)
349, 2 &21 JA., 321, é? 29 ; El enmental _anal ysis; 5

10. 16:2R97B), 332.296.6%7t Mﬁba@awswoﬁﬁ Mrhw%x%t*h’yﬁ N. 120f

H i ndgj $-yl J- S-cycl ohexyl propanam de Synthesi sed according to the
procedure disclosed in Exanple 1 where X is 4-brono indole, Zis

cycl ohexyl proprionyl chloride. Formula: C 9H25Br N2Q2; Mol ecul ar Wi ght :
393, 3; l\/ass@)/éjés\rge ratio: 392,1 (100,0%, 394,1 (99,9%, 393,1 (21 ,7%,

395, 1 AP 396, 1 (2 6% : Elemental analysis: C, 58.02; H6.41 ; Br,
20. 32Ny bfot-1P2- h 8- BN X Ry 3-Edndol - 3-y
l) - 3- cyyrohgpt yf pro ana ynt h%yg s!e% acc]?r)gl ng tgw; he procedure

di scl m&bhwﬁpmnﬂrmmndmere Xis 4-chloro indole, Zis

cycl oheptyl propriyonyl chloride. Forrmula: C20H2 C N2Q2; Mol ecul ar Wi ght :
362,9; Mass/charge ratio: 362,2 (100,0%, 364,2 (34,8%, 363,2 (22,8%,
365,2 (7,59%; ntal analysis: C, 66.1 9 ; H 7.50;, d, 9.77;, N, 7.72;
O 8.82. Exanpl ¢ 11 N*-brono-i”-hydroxyet hyO I Hindoi-Sy

Synthesised according to the procedure disclosed in Example 1 where X is 4-bromo-
1H-pyrrolo[2,3-b]pyridine, Z is cyclohexylpropiony! chloride. Formula: C1gH24BrN:Oo;
Molecular Weight: 394,3; Mass/charge ratio: 393,1 (100,0%), 395,1 (99,8%), 394,1
(20,9%), 396,1 (20,6%), 397,1 (2,4%); Elemental analysis: C, 54.83; H, 6.13; Br,
20.26; N, 10.66; O, 8.12.

Further preferred examples include the following compounds:



Synt hesi sed according to the procedure disclosed in Exanple 1 where X is
4-brono indole, Z is cycloheptyl proprionyl chloride. Fornula: 20 7Br N20O ;
Mol ecul arw@énpntis92407, 3; Mass/ charge ratio: 408,1 (100, @ux/EP4@6/0330009, 8%) ,
407,1 (22,7%, 409,1 (22,4%, 410,1 (2,8%; Elenental analysis: C, 58.97;
H, 6.68; Br, 19 62; N, 6.88; O 7.8635Exanple 12
N-(4-chloro-1-(2- hydroxyethyl} 1 Hpyrro!o[ 2, 3-b] pyridin-3-yl)-2-
cycl oﬁé()'(lmi%{ée?coam de Synthesised according to the procedure disclosed in
ExanpGenkrah8yethéticsPlosddwredt 1H pyrrol of 2, 3-b] pyrdi ne, Z i s cycl ohexyl
acetyl chloride. Formula: CL7H22CI N3Q2; Mol ecul ar Wi N\ 335, §;
Mass/ charge ratioix 335,1 (100,09, 337,1 (34,x29 ,1 (49,8%, 338,1
(6,4% ; Elemental s+s_C 60.80;, H 6.6 X 56; N,s&2 51 ;: O
9.53. Exanpl e 13 N (z_gcycimsqaet hyl ol of 23~
pdi n-3-yl }-2- cycl'ehexyiagét ani de'Sithesi se g to F ""pr ocedur e
di scl osed in Exanple™1 wheére X i ® 4-brono- 1H pyrrol 8] 2, 3-b]lpyridine, Zis
cycl ohexyl acetyl chloride. FormuNa: G 7H2 BrN3Q2; Mol ecul ar Wi ght:
380, 3; Mass/charge ratio: 379,1 (X00,0%, 381 , ¥,(&9, 6%, 380,1 (19,8%,
382,1 ( 19,59, 383,1 (2,2%; Elenmegtak analysis: C 53.69; H 5.83; Br, 2
1.01 ; N, 11.05; O 8.41 .

OH

/ O o
"\
Z
'~
X \ Step 3 Step 4
l = N TFA / Reflux L:HMDS
H
XZint02 XZInt03 (R isomer) X2
or
RoX

General Procedure for the preparation of XZInt01

To a solution of an indole derivative X (6.6mmol) in dry benzene (10ml) was added
an acid chloride Z (e.g. 2-cyclohexylacetyl chloride, 2-cycloheptylacetyl chloride, 2-
cyclohexylpropionyl chloride, 2-cycloheptylpropionyl chloride) (13mmol) in dry
benezene (10mL) at 0°C. A solution of SnCly (26.49mM) in dry benzene (15mL) was
added drop-wise at 0°C. The reaction mixture was allowed to warm to room
temperature and maintained for 3 hr. The mixture was poured into 5% agq HCI (50mL)
and ethyl acetate (100mL) and stirred for 10min. The organic layer was separated
and washed with water (50mL), sat NaHCO; solution (50mL), brine (50mL), dried
over anhydrous sodium sulfate and concentrated. The crude material was purified by

silica gel column using ethyl acetate and chloroform to obtain the pure XZint01.

General Procedure for the preparation of XZInt02

To a stirred solution of XZInt01 (2.25mmol) in methanol (10ml) were added
NH,OH*HCI (4.49mM), and pyridine (6.74mM) at room temperature. Then the
mixture was refluxed for 2 hr. Methanol was distilled off and the residue obtained was

dissolved in ethyl acetate (75mL), washed with water (50mL), brine (50mL), dried



Exanpl e 14 N-f4-chl oro-1-(2-hydroxyethyl)-1H pyrroio[ 2, 3-b] pyridin-3-yl}-2-
cycl ohept yl acet am de Synt hesi sed according to the procedure disclosed in
Exanpl e Iweatreroa11892is 4- chl oro- 1H- pyrrol o[ 2, 3-b] pyri di n@CTEP2&E100§39PDhept yi
acetyl chloride. Formula: G 8H2 CIN3Q2; Ml ecul ar Wi ght: 349, 9;

Mass/ charge ratio 349,2 ( 100, 0% 388 ,2 (34, 50/() 350, 2 (20 9°/c) 352, 2

0,
5(9616?%51% r&ti%lls sogluﬁlsulfate and Concen{_'ated 9l:lhe crude prod’oﬁct was purn‘led

N-(4- QS\@?@H%afg{%; '&MQKMM%E@& y1ddebie U apeRe NIl HAingh2y [ ) - 2-

cycl oheptyi acetam de Synt hesi'sed according to the procedure disclosed in
Exanple 1 where X is 4brom) 1H-pyrro|o[2 3-b] pyridine, Zis cycl oheptyl
acetyl . X B bl ecul ar Wei ght: 394, 3;

99, 8%, 394,1 (20,9%, 396,1

(20 6%Zin@7(18%ﬁ§n T@@Uﬂ]ﬁ@ \A@@&’eﬂﬁkéd & 5. 3Benthe Gedcton Blixturd. 26;
10.66; O le 16 (4-chioro-1-(2-hydroxypropy

H’- pyr rasinsentratasi ;ﬁqrwiam 3 yegidpe. dyg dReiptigl west dﬁﬁ@.\/@dsyhﬁté‘ﬁl gegfate

ST N e S

(50mL), water (50mL) and brine (50mL). The organic layer was dried over anhydrous
sodium sulfate and concentrated. The crude product was purified over silica gel

column using ethyl acetate and hexane to vield XZInt03.

General Procedure for the preparation of XZ

The mixture of XZInt03 (0.33mmol), (R)-2-propylene oxide or alkyliodide (3.3mmol)
and Cs,CO;3 (1.64mmol) in dry DMF (2mL) was maintained at 120 °C for 20 minutes
in a microwave. Then the reaction mixture was poured into water and extracted with
ethyl acetate (100mL). The organic layer was washed with water (50mL), brine
(50mL), dried over anhydrous sodium sulfate and concentrated. The crude product

was purified over silica gel column to yield XZ.



G 9H26CI N3Q2; Mol ecul ar Weight: 363,9; Mass/charge ratio: 363,2 (100,0%,
365, 2(34,7%, 364,2 (22,0%, 366,2 (7,3%; Elenental analysis: C 62.71 ;
H, 7.20; wb,200/114921N, 11.55; O 8.79. Exanple 17 PCT/EP2010/053097

W (4- brono- 1- (2- hydr oxypropyl )-1Hpyrrolo[2,3-1j]pyrilin-3-yl)-2-

cycl oheptyl acetam cl e Synt hesi sed ac8érding to the procedure disclosed in
Exarrpl 20 Y\hgie Xis 4- brono-1 Hpyrrolo[2,3-b]pyridine, Z is cycloheptyl
acetyl XAners Forrmul a: G 9H26Br N3Q2; Mol ecul ar Wi ght: 408, 3;

Mass/ chengral Sotitbetia Foptedunohl 0%, 407,1 ( 100,0%, 408,1 (22,0%, 4 10,1
(21 ,7%, 4 11, 1 (2,79 ; Elenental anal ysis: C, 55.89; H 6.42; Br 19.57,
N, 10. 29; O 7.84. Exanpl e 18 N-(4-chloro-1-(2-hydroxyethyl)-1

H-pyrrol o[ 2, 3-b] pyridin-3-yl)-3- cycl ohexyl propanani de Synt hesi sed
according to the procedure disclo$ed in Exanple 1 whereN i s 4-chioro-
1H—pyrro|o[2 3-b] pyridine, Zis cyc | proprionyl chloprds, Fornul a:

C SH2 . Mol ecul ar Wi §hte 349, 9; ss/ char i o/ 349,2 (100,0%,

351 , , 350ste(120, QWE 2\(6 6%ep 2Ei enme ars ySi Sisis 6 1.79;
H 6. OSAC[438n |\ 12.01 § 9. m tﬁ(&ﬁp'g\
N- ( 4- b §( 2- hydr oxyet hy [y o of 2, 3°b] pyrigisyy[ ) - A Relr

cycSohexyIpropana de
X XZint01 XZint02

Cl Z

X X %
AN AN AN
'\ \ Step 4 !\ \ Step 5 _ !\ \
= N Cs,CO3, DMF, P N K,CO;3, MeOH - N
N H N N \
OBz
C[/\/ \\\ \\\
XZint03 XZint04 OBz Xz OH

General Procedure for the preparation of XZint01

To a solution of azaindole derivative X (6.5mmol) in dry benzene was added to an
acid chloride Z (e.g. 2-cyclohexylacetyl chloride, 2-cycloheptylacetyl chloride, 2-
cyclohexylpropionyl chloride, 2-cycloheptylpropionyi chioride) (13mmol) at 0°C and
stirred for 10min. To this SnCls (26.2mmol) was added drop-wise at 0°C. The
reaction mixture was slowly allowed to warm to room temperature and stirred for 3 hr.
The reaction mixture was poured into 2N HCI (60mL) and extracted with ethyl acetate
(100mL). The organic layer was washed with water (50mL), sat NaHCO3 solution
(50m), brine (50mL) and dried over anhydrous sodium sulfate to yield XZInt01.

General Procedure for the preparation of XZInt02

To a stirred solution of XZInt01 (2.8mmol) in methanol (16mL) were added
NH,OHHCI (5.75mmol) and pyridine (8.6mmol) at room temperature. The reaction
mixture was heated to reflux for 2 hr, evaporated and the residue was diluted with

water (75mL) and extracted with ethyl acetate (2x50mL). The combined organic layer



Synt hesi sed according to the procedure disclosed in Exanple 1 where X is
4- brono- 1H pyrrolo[2,3-b]pyridine, Z is cycl ohexyl propi onyl chloride.
Formul a: w0 281211823 C2; Mol ecul ar Wi ght: 394, 3; Mass/ clraT@P201at053997 393, 1
(100,0%, 395,1 (99,8%, 394,1 (20,9%, 396,1 (20,6%, 397,1 (2,4%;

El enrental analysis: C, 54.83; H 6.13; Br, 20.26; N, 10.66; O 8.12.

Furt hemaqorwbelne@dwéiharhﬂnes (AnILydedridie $\rl @nhydrassnEadis: Buliate earrd

Gener al X Ge eral Procedure.far the preparation of To a
ol ut |SHERERY o SR (it ayst SArgE pHTERe e ORTY vae
added @étﬁglﬁocm)@rﬂ&g ylelfl %ZIntd2. cycl ohexyl acetyl chloride,

2-cycl oheptyi acetyl chloride, 2- cyclohexyl propionyl chloride,

2-cycl ohept yl prop| onyI chI oride) ( 13mm|) in dry benezene (101L) at 00C. A
sol uti nnof C \ BS (15nL) was added drop-w se at
Q0C. f owet—to—warmto roomtenperature and

mai nt @(mﬂ@bzf qr7r$nrrhﬁl) |nT11€Af(f’|l5hMI a/a\s/aéﬂmum 5i s SVh@ e ddbon (rbsXdte: vead et hyl
acetate (100nlL) and stirred for 10m n. The organic | ayer was se arated and

washed:qmcsﬁtrmdeanct ﬁmgsnd@wammgm wih weaten gnd pxiraeted 5t ybr. ed
over I d t
pu(rai flaan%)(%r 0?51 | ca ge ﬁéj c{oﬁﬁn@;nggl n@%ﬂfmﬁ 3}’egcg’tgzsit \yégp]%& qﬂ@%%‘ﬁf‘% o) obt ain

t he pLErcﬁJtPéZﬂtQOmL) brme (50mL), dried over anhydrous sodium sulfate and

concentrated The crude product was purified over silica gel column using ethyl

acetate and hexane to yield XZInt03.

General Procedure for the preparation of XZInt04
To a stirred solution of XZInt03 (1.2mmol) in DMF was added Cs,CO3; (3.6mmol) at

room temperature and stirred for 15 min. Chloroethyl benzoate (1.8 mmol) was

added and the mixture was heated to 80°C and stirred for 16 hrs. The reaction
mixture was poured into ice cold water and extracted with ethyl acetate (2x50mL).
The combined organic layer was washed with brine (50mL), dried over anhydrous
sodium sulfate and concentrated. The crude product was purified over silica gel

column using ethyl acetate and hexane to yield XZint04

General Procedure for the preparation of XZ
To a solution of XZInt04 (0.3mmol) in methanol (10 mL) was added K,CO3 (1.0mmol)

at room temperature and stirred for 1 hr. The reaction mixture was concentrated and

the residue was diluted with water (10 mL) and extracted with ethyl acetate (2x25
mL). The ethyl acetate layer was washed with brine (20 mL), dried over anhydrous
sodium sulfate and concentrated. The crude product was triturated with diethyl ether
to yield XZ.



General Procedure for the preparation of XZInt02 To a stirred sol ution of
XZIntA (2.25mol) in methanol (10m ) were added NH2OH HO (4. 49mM), and
pyri di ne w6.2¢tmivg92at room t enperature. Then the m xt ur e paaErPe@blosdoed for 2
hr. Methanol was distilled off and thg resi due obtai ned was di ssolved in
et hyl @Bcethate ;_(75rrL) washed with water (501L), brine (501), driedover
anhydr ous ? at e @fncentrat ed. The crude product was purified
over ¢NE 0% W’@ hyl acetate and hexane to yield XZ! nt Q2.
Gener al Procedure for the preparation of XZInt03 XZIntQ@ ( 1.8mm!) in TFA
(15m) was refiuxed for 5 hr. Then the reaction m xtufe concentrated to
obtain a residue. This residue di ssolved in Et hyIN\acet ate (100m) and
washed with water (501),

wat er and brine (5 or génl c lay ri ed“over anhydr ous
sodi u and $¢hcept rfat ed] e_créebé pro _\ uri kemd qver silica

s¥ng set:gilzenac etl

nd/ hexene, tyo Yyi
forﬁtheoreparatlo of Xz The mixture XZifnt O3 (0. 33nmol ),
(R) - 2- propyl ene ox%_ex;)r al kyli odide (3.3mmol) and Cs2C33 ( 1.64mmol) in
dry DVF ¥2nL) was Ami ntai ned ¥"120 0C for 20 mi nut®8%in a nicrowave. Then
the reaction mixttrezwds poured into water and extracted with ethyl acetate
(1001L). The organic |ayer was washed with water (50m), brine (501),
dried over anhydrous sodi um sul fate and,concentrated. The crude preduct was
purified over si)ica gel colum to yiel@jz. Example 2 1
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z HN z

X
\ AN Step §
Step 6
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s ————————
P N A o NaBH,
H 3
O\/
XZint03 0
HiC— \
N XZ
’2 XZint 04
HaC e} O CH
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Step 4 PTSA, NaN; TEA
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Preparation of diethyl 2-(4-chloro-3(-2-cycloheptylacetamido)-indol-1-vl)malonate

(Step 4)

To a solution of sodium azide (4.2 g, 64.6 mmol) in 70% aqueous ethanol (150mL)

was added p-toluenesulphonyl chloride (11.8 g, 65.5mmol) at room temperature and
stirred for 1h at room temperature. Diethyl malonate (10g, 62.5mm) and triethylamine
(6.3 g, 65.5mm) were added and the reaction mixture was stirred at room
temperature for 1.5 hour. The reaction mixture was poured into water and extracted
with hexane (2 x 50mL). The combined organic layer was once washed with brine

solution (50mL), dried over anhydrous sodium sulfate and concentrated under



General Synthetic Procedure XZIntO XZIntOQ2 XZI nt 3 General Procedure for
the preparation of XZIntO To a solution of azaindole derivative X

(6. 5ol )wonrzotvysizenzene was added to an acid chl ori de BCTaPg010/053097

2-cycl ohexyl acetyl chloride, 2-cycloheptyiacetyl chloride, 2-

cyci ohexyl propi onyl chloride, 2-cycléfepty! propionyi chloride) ( 13nmmol) at

00C. * Tre ek st van A8 ey S otz Ry e W B e a8 Sl o e
and sti.yl)edalotate aBlyelldWail @aCT7 @Y%) xture was poured into 2N HC (50mL)

and extracted with ethyl acetate (100r1L). The organic | ayer was washed wth
wat er (50n), sat NaHCOS solution (50m, brine (501) and dried over

anhydr@éﬁerﬁ?ﬁkdﬁ@dﬁ}%@ttﬁl%%}eégrg}ignéfzk%i%# General Procedure for the

pr eparationof AZrT a strrred sorutton of XZintA (2.8mmol) in
met ham@ a( $6itipn e XZastded(NbR2EkdI HEEe (&xathpieol)) amdD @Y i(Binhewe8. Sdael ) at
roomtenperature. The reaction m xture was heated to reflux for

2 hr,
evapoRatTnACE e | G ATMAa Pl (CIRtEM i POt (-2 RYRIoNeRRCSIRMIERd wi t h
et hyl . t i i i i
R R L R s R
pr odudé¢mpasatpre fdri ‘B hovest Waler ¢a0mél wes ladoed dsilawed biyydxtmcibatvathaathyhexane

toyi ea'c%ta%'(%rcn)% X 3?.8?% %lom%rir?eccf glrjgraenic]; Parye%' r\}veaspcgnecpea\;vggklweoé1 W%éznjn%t soo‘qution

and dried over anhydrous sodium sulfate and concentrated under reduced pressure.

The crude material was purified by flash column chromatography using 100-200
mesh size silica gel and the product XZint04 was eluted with 7% ethyl

acetate/chloroform.

General Procedure for the preparation of XZ

To a stirred solution of XZInt04 (0.54mmol) in methanol was added sodium
borohydride (2.6mmol) under nitrogen atmosphere at 0°C and the reaction mixture
was allowed to warm to room temperature and was stirred for 2 hours. The reaction
mixture was concentrated under reduced pressure. The residue was dissolved In
water (25mL) and extracted with ethyl acetate (2 x 25mL). The combined organic
fayer was washed with brine (20mL) and dried over anhydrous sodium sulphate and
concentrated. Purification by flash column chromatography using 100-200 mesh size

silica gel (3% methanol/chloroform) vielded XZ.



XZ'nt2 (1 .7mmol) in TFA (15 m) was refluxed for 5 hours. The reaction
m xture was concentrated and the residue was diluted with water (501.) and
extract edwoi2otv/asdryl acetate (2x50nl). The conbi ned or gROTEPREYOF300AS
washed with sat NaHCO3 sol ution (5 2] brine (50nm), dried over anhydrous
sodi um sul fate and concentrated The ude product was purified over silica
gel cEHmprseyg ethyl acetate and hexane to yield XZnt 3. Ceneral

Proce I i of XZInt04 To a stirred solution of XZIntQ38 (
1 2n$§%§euaﬁsﬁbgﬁ%gé%g§é§%b'€£¥coe (3. 6mmol ) at room tenpegature and stirred
for 15 mn. Chloroethyl benzoate ( 1 .8 nmml) was added gnd the m xture was

heated to 8Q0C and stirred for 16 l&s. The reaction m xtuge was poured into
ice cold water and extracted with et cetate (2x50nl). Nhenconbi ned

organix layer was washed with [ 5013, dried pver anhydrouws sodi um
sul f at g¥a centrafed. Th 2¢ roducd.,was pugi Qver silica gel
col ummjjusi ng et yrgn—gc%tn-aen—ea d hexane i I al——lgﬁpeeedﬁre
for th Kation ‘of X2 To on RVt 4O ol ) i rAnRtfiivanol  (

The reacti m xt ur concenjrated and the residue,yas diluted with
wat er ( 10C3J‘m_) and cted Wt 4 ethyl acetate (2x25X m.). The ethyl
acetate | ayer was washed with brine (20 nL), dried over anhydrous sodi um
sul fate and concentrated. The crude product was triturated with diethyl
et her

10 nL) was adfed K@%LMI) at room tenperature and firred for 1 hr.
Xtr

) O O
Z z
X X X z
]\ N \ Step 4 Step 5 \ o~ \
. ) HCI
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General Procedure for the preparation of XZInt04
To a solution of XZInt03 (1.9mmol; see example 20) in DMF (6ml) was added K,CO3

(5.9mmol) at room temperature and the reaction mixture was stirred for 10 min. R-(-)
Epichlorohydrin (5.9mmol) was added under nitrogen atmosphere and the reaction
mixture was heated at 85° for 12 hours. Then reaction mixture was poured into ice
water and extracted with ethyl acetate (50ml x 3). The combined organic layer was
once washed with brine solution (25ml) and dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The crude product was purified over silica gel

column (100-200 mesh size) using ethyl acetate / hexane as solvent to yield XZInt04.

General Procedure for the preparation of XZ

To a solution of XZInt04 (0.55mmol) in ethanol (5ml) was added agueous ammonia

or alkylamine (10ml) and the reaction mixture was refluxed for 1 hour. The reaction
mixture was concentrated under reduced pressure and co-distilled with ethanol and
triturated with pentane and diethyl ether to yield the crude product as a solid followed
by HPLC purification. Treatment with dioxane-HCI yielded the HCI salt of XZ.



to yield XZ Exanple 22 General Synthetic Procedure VI XZIntQ XZI nt(Q2
Preparation of diethyl

2- (4- chl ovo-28(0/Ase2¥cl ohept yi acet am do) -i ndol - 1- yl ) mal onaCe/EpPSieps3y7 To a
solution of sodiumazide (4.2 g, 64.6 mmol) in 70% aqueous et hanol (
1501m.) was added p-tol uenesul phonyl chloride ( 1 1.8 g, 65.5mvol) at room
tenperature and stirred for 1h at r%gmterrperature D ethyl malonate ( 1Qg,
62.5mMm) and triethyiamne (6.3 g , 5nmm were added and the reaction
m'xtLE)eam@sesnirred at roomtenperature for 1.5 hour. The reaction m xture

e RSS! 7

anhydr ous dhum sul fate and concentrated underreduced pressure to obtain
di et hyl 2 | oro-3(-2-cyc! oheptySacet am do)-indoi- 1-yl)-mal onate as
yell ow oi | \(9¢\ 77.5% General Procedure for the preparation of XZInt04 To a

solution of XZIntOS ( 1 .6mmol; see exanple 20) in DCM (5m ) was added
Rhodi urrhacet atg (0.32mol) and di et hyl

2- (4-chl oro- 3(- 2,cyci oheptyl acet am do) - indol-1-yl)-nmal onate (4.0nmmol) and
m'xture was stirred at roomtenperature for 12 hours. \Water
dded foll owed by extraction with ethyl acetate (50m x 3). The
organi ¢ | ayer was once washed with brine solution and dried over

anhydrous\s?i um sul fate and concentrated under reduced pressure

HaC

OH

Synthesised according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is 2-cyclohexylacetyl chloride. Formula: CygH25CIN2O,; Molecular Weight:
348,9; Mass/charge ratio: 348,2 (100,0%), 350,2 (34,6%), 349,2 (21,7%), 351,2
(7,2%); Elemental analysis: C, 65.41; H, 7.22; Cl, 10.16; N, 8.03; O, 9.17.

Example 25
N-(4-bromo-1-(2-hydroxypropyi}-iH-indoi-3-yl}-2-cyciohexylacetamide

]

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cyclohexylacetyl chloride. Formula: CqgH25BrN2O2; Molecular Weight:
393,3; Mass/charge ratio: 392,1 (100,0%), 394,1 (99,9%), 393,1 (21,7%), 3951
(21,3%), 396,1 (2,6%); Elemental analysis: C, 58.02; H, 6.41; Br, 20.32; N, 7.12; O,
8.14.



The crude material was purified by flash col um chromatography using

100- 200 nesh size silica gel and the product XZInt04 was eluted with 7%
et hyl aceveatelochBeonof orm GCeneral Procedure for the prepararean/0s§09XZ To a
stirred solution of XZIntO4 (Q 54nmmoly in net hanol was added sodi um

bor ohydride (2.6mmol) under nitrogen atnosphere at O0C and the reaction

m xt urkexamaplea®owed to warmto roomtenperature and was stirred for 2

hour s e u ce t ed under essure. The
resi st L eARetin BN SERE ARV e M Bl RS BoRor " Scet at e (2 x
25nl) .yljecetamide ned or gani c | ayer was washed with bri ne (2011_) and dried
over anhydraqus sodi um sul phate and concentrated. Purification by flash
colum chro raphy usi ng 100-200 nesh size silica gel (3%

met hanol / chl grpform vyi el ded XZ. Exanpl e 23 General Synthetic Procedure V
XZI nVH XZI nt €2 IntOS Genera! Procedure for the preparation of XZInt04 To a
solution of XZInt@B ( 1 .9mmol; see exanple 20) in DMF (6m) was added

K2CO3 (& 9mm at roomtenperature and the reaction m xture was stirred
for 10 gin. R (-)° Epichlorohydrin (5.9mvpl) was added under nitrogen
at nos

.@u t he reaction _m'xtu_re was heated at 85 for 12 hours. Then

HQC\)

Synthesised according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: CzH27CINLOy;
Molecular Weight: 374,9; Mass/charge ratio: 374,2 (100,0%), 376,2 (35,1%), 375,2
(23,8%), 377,2 (7,9%), 378,2 (1,0%); Elemental analysis: C, 67.28; H, 7.26; Cl, 9.46;
N, 7.47; O, 8.54.

Example 27
2-(bicyclo[2.2.2]octan-1-yl}-N-(4-bromo-1-(2-hydroxypropyl}-1H-indol-3-
yhacetamide

HN

A\

N

HQC\)

\

OH
Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: Cy1H27BrN2O5;
Molecular Weight: 419,4; Mass/charge ratio: 420,1 (100,0%), 418,1 (99,6%), 419,1
(23,7%), 4211 (23,4%), 422,1 (3,1%); Elemental analysis: C, 60.15; H, 6.49; Br,
19.05; N, 6.68; O, 7.63.



wat er and extracted with ethyl acetate (50m x 3). The conbi ned organic

| ayer was once washed with brine solution (25m) and dried over anhydrous
sodi um suwbavw/asticoncent rat ed under reduced pressure. PCHEPINME30PT oduct
was purified over silica gel colum (100-200 nmesh size) using ethyl acetate
| hexane as solvent to yield XZSnt M44General Procedure for the preparation
of leé;?adﬁﬁ%ﬁ#gti on of XZInt&™ (0.55mml) in ethanol (5m ) was added

aqueo or aikylamne ( 10m) and the reaction m xture was refl uxed
for 1 NpHchidive1{2dntdroryprogy)-¢ Hwmslod-Grgipdtcytiotienypiperopapaoidel pressure
and co-distilledwth ethanol and triturated wth pentane and diethyl ether
to yield the ® product as a solid followed by HPLC purification.
Treatnment with pxane- HCl yielded the HCl salt of XZ. Exanple 24

N- (4-chl oro-1- (2- hyci roxypropyf)-1 Hindol -3-yl)-2-cycl ohexy!acetam cle
Synt hesi sed acgording to the procedure disclosed in Exanple 20 where X is
4-chloro indoley Z is 2-cyclohexylacetyl chloride. Formula: CL9H25CI N2C2;
Mol ecul ar Wi ghy: 348,9; Mss/charge ratio: 348,2 ( 100,0%, 350,2 (34,6%,

349,2 (21 , 79,851 ,2 (7,2%; Elenental analysis: C, 65.41 ; H 7.22; d,
10. 16 .03; G 9.17. Exanple 25

N-f 4- ~{ 2- hydr oxypropyl ) - 1Hi ndol - 3-yl ) - 2- cycl ohexyl acet am de

Synt h old ccordl ng to the procedure disclosed in Exanple 20 where X is

ndohe, Z is 2- cycl ohexyi acetyl chloride. Fornmula: G 9H25Br N2Q2;
Mol ecul ar Weight: 393, 3; Mass/charge ratio: 392,1 ( 100,0%, 394,1 (99, 9°/c) ,
393, 1 (2F¥53X%, 395,1

Synthesised according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is 2-cyclohexylpropionyl chioride. Formula: CyoH27CIN2O2; Molecular
Weight: 362,9; Mass/charge ratio: 362,2 (100,0%), 364,2 (34,8%), 363,2 (22,8%),
365,2 (7,5%); Elemental analysis: C, 66.19; H, 7.50; Cl, 9.77; N, 7.72; O, 8.82.

Example 29
N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl}-3-cyclohexylpropanamide

Br HN

A\

N

HgC\g

OH

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cyclohexylpropionyl chiloride. Formula: CgoH27BrN2O2; Molecular
Weight: 407,3; Mass/charge ratio: 408,1 (100,0%), 406,1 (89,8%), 407,1 (22,7%),
409,11 (22,4%), 410,1 (2,8%); Elemental analysis: C, 58.97; H, 6.68; Br, 19.62; N,
6.88; O, 7.86.



(21 ,3%, 396,1 (2,6%; Elenental analysis: C 58.02; H 6.41 ; Br, 20.32;
N, 7.12; O 8.14. Exanple 26 2-( bcycio[2.2.2]octan-1 -y!)-N(4-chloro-1

- (2- hydr owppompys9241 H-ncfol - 3- yl)acet am de Synt hesi se@CaEperdiony91 o t he
procedure disclosed in Exanple 20 whgée Xis 4-chloro indole, Zis

bi cycio[ 2. 2. 2] octan-1-yl acetyl chloride. Formula: C21H27CI N2Q2; Ml ecul ar
Wi ghtgxﬁﬁg;egso Mass/charge ratio: 374,2 (100,0%, 376,2 (35,1%, 375,2

(23,8%,,3 2 (7,99 378, 2 , 0% . El ntal ,anal,ysis: C 67.28; H,
7 55: fhya-hlo- (- haretyirmsH-Bdol ey ApnBPR TR anambfe c . 1
-yl )-N-(4-bromp=1 -(2-hydroxypropyl)-1 Hindol-3- yl)acetam de Synthesi sed
according to rocedure disclosed in Exanple 20 where X is 4-brono

Q
indole, Zis wo 2.2 2]octan-1-yl acetyl chloride. Formul a:
C21 H2ZBr N2Q2; Nvblecul ar Wi ght: 419, 4; Mass/charge ratio: 420, 1 (100,0%,
4 18,1 (99,6%/ 4 19,1 (23,7%, 421 ,1 (23,4%, 422,1 (3,1 %; El enental
analysis: C, 68,15, H 6.49; Br, 19.05; N, 6.68; O 7.63. Exanple 28
N- (4-chl oro- 1- ( 2- hydr oxypropyS) - 1H i ndol - 3-yi ) - 3- cycSohexyl propanam cl e
Synt hesissed Qrding to the procedure disclosed in Exanple 20 where X is
4-chlora i ndple,™Z is 2-cycl ohexyi propi onyl chloride. Fornmula:
C20H27 \ Mol ecul ar

N

ch\e

OH

Synthesised according to the procedure disclosed in Exampie 20 where X is 4-chloro
indole, Z is 2-cycloheptylpropionyl chloride. Formula: C21H29CIN>O,; Molecular
Weight: 376,9; Mass/charge ratio: 376,2 (100,0%), 378,2 (35,1%), 377,2 (23,9%),
379,2 (7,9%), 380,2 (1,0%); Elemental analysis: C, 66.92; H, 7.76; Cl, 9.41; N, 7.43;
0, 8.49.

Example 31
N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl}-3-cycloheptylpropanamide

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cycloheptylpropionyl chloride. Formula: CzH2eBrN,Oo; Molecular
Weight: 421,4; Mass/charge ratio: 422,1 (100,0%), 420,1 (99,7%), 421,1 (23,8%),



Weight: 362,9; Mass/charge ratio: 362,2 ( 100,0%, 364,2 (34,8%, 363,2
(22,8%, 365,2 (7,5%; Elenental analysis: C, 66.1 9; H 7.50; d, 9.77; N,
7.72; O woaRi/Hsampl e 29 PCT/EP2010/053097

N- (4- bronmo- 1- ( 2- hydr oxypropyl ) - 1H-i ngko! - 3-yl } - 3-cycl ohexyl pr opanam de

Synt hesi sed according to the procedure disclosed in Exanple 20 where X is
4- br ord23,d@B %Y 424, 2-(8yh p hieheyigntalparaiysis:.cbl &9i&fE. HFOr9l Br, 18.98 Br N2Q2;
Mol ecu% gé &é gglbt : 407, 3; Mass/charge ratio: 408,1 ( 100,0%, 406,1 (99, 8%,
407,1 (22, (V?; 409, 1 (22,4%, 410,1 (2,8%; Elenmental analysis: C, 58.97;
H 6.68;, Br, 19.62; N, 6.88; O 7.86.Exanple 30

N*-chl oro-1 - hydroxypropySJ-1 Hindol -S-yl J-S-cycl oheptyi propanam de

Synt heEX%'@@ka'é%ordi ng to the procedure disclosed in Exanple 20 where X is

Trooc NEEMRET1 G P Y BRERA e B LeRoL PR e oh L P Bartfe, o
378,2 (35, 19\ 377,2 (23,9%, 379,2 (7,9%, 380,2 ( 1 ,0%: El enental

anal ysi s: 92; H, 7.76; d, 9.41 ; N, 7.43; O 8.49. Exanple 3 1
N- (4- br ono-

is 2-cycioheptyl propionyl chloride. Formula: C2I H2 B
rN2CO2; Mol ecufar\\Wei ght: 421 ,4; Mass/charge ratio: 422,1 ( 100,0%, 420,1
1 (23,8%,423,1 (23,29%, 424,1 (3,0%; Elenental analysis: C,
4, Br, 18.96; N,

Synthesised according to the procedure disclosed in Example 22 where X is 4-chloro
indole, Z is 2-cyclohexylacetyl chloride. Formula: C19H25CIN2O3; Molecular Weight:
364,9; Mass/charge ratio: 364,2 (100,0%), 366,2 (34,8%), 365,2 (21,7%), 367,2
(7,0%); Elemental analysis: C, 62.54; H, 6.91; Cl, 9.72; N, 7.68; O, 13.16.

Example 33
N-(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-yl)-2-cyclohexylacetamide

Synthesised according to the procedure disclosed in Example 22 where X is 4-bromo
indole, Z is 2-cyclohexylacetyl chloride. Formula: C4gH25BrN2O3; Molecular Weight:
409,3; Mass/charge ratio: 410,1 (100,0%), 408,1 (99,9%), 409,1 (21,7%), 4111
(21,4%), 412,1 (2,8%); Elemental analysis C, 55.75; H, 6.16; Br, 19.52; N, 6.84; O,
11.73.



6.65; O 7.59. Exanple 32 N-(4-chioro-1 -(1 ,3-di hydroxypropan-2-yl}-1

H- i ndol - 3-yi ) - 2-cycl ohexyfacet am de Synt hesi sed according to the procedure

di scl osedwpnotfxaspiie 22 where X is 4-chloro indole, Z i®Ciapgahob®eyl acetyl

chloride. Fornula: Cl9H25CI N2G3; Mol ecul ar Wei ght: 364, 9; Mass/ charge

ratio: 364,2 ( 100,0%, 366,2 (34,8%/ 365,2 (21 ,7%, 367,2 (7,0%;

El enent al a[% sis: C, 62.54; H 6.91 ; d, 9.72; N, 7.68; O 13.16. Exanple

33 N (FYP -(1 ,3-d hydroxypropan-2-yl)-1 Hindol-Svy

| ~- Cymb@mbﬁﬁﬁt(?(m-dﬁ]ﬂﬂk?ﬁﬁd@dz‘fwmH_di'n%lBWI?&%WE@E@QM@CQaWH@Sed in
is 4-

Exanpl e 22 where romo indole,” Z is 2-cyclohexyl acetyl chloride.

For nul a: ar Weight: 409, 3; Mass/charge ratio: 410,1 (100,0%, 408,1
(99, 9%, 021 , 7%, 4 11, 1 (21 ,4%, 412,1 (2,8%; Elenental analysis
C, 55.75; 6; Br, 19.52; N, 6.84; O 11.73.Exanple 34 N-(4-chioro-1

4-chl oro Z is 2-cycl oheptylacetyi chloride. Formula: C20H27CI N2CB;
' :°9378,9; Mass/charge ratio378,2 (100,0%, 380,2 (35,1%,
AN, 381 ,2 (7,6%, 382,2 ( 1 ,0%,; Elenental analysis: C 63.40;
%.36; N, 7.39; O 12.67.

379, 2
H 7.

Synthesised according to the procedure disclosed in Example 22 where X is 4-chloro
indole, Z is 2-cycloheptylacetyl chioride. Formula: CoH27CIN2O3; Molecular Weight:
378,9; Mass/charge ratio378,2 (100,0%), 380,2 (35,1%), 379,2 (22,8%), 3812
(7,6%), 382,2 (1,0%); Elemental analysis: C, 63.40; H, 7.18; Cl, 9.36; N, 7.39; O,
12.67.

Example 35
N-{(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-yl}-2-cycloheptylacetamide

Synthesised according to the procedure disclosed in Example 22 where X is 4-bromo
indole, Z is 2-cycloheptylacetyl chloride. Formula: CaoH27BrN,O3; Molecular Weight
423,3; Mass/charge ratio: 424,1 (100,0%), 422,1 (99,6%), 423,1 (22,7%), 4251
(22,4%), 426,1 (3,0%); Elemental analysis: C, 56.74; H, 6.43; Br, 18.87; N, 6.62; O,
11.34.



Exanple 35 N-(4-bromp-1 -(1 , 3-di hydroxypropan-2-yl)-1

H- i pdol - 3-yl }-2-cycl ohept yl acet am de Synt hesi sed according to the procedure
di scl osedwonrotixasplie 22 where X i s 4-brono indole, Z ispreTmpedioosppyl acet yl
chloride. Fornula: C20H27Br N2q 3; Mol ecul ar Wi ght 423, 3; Mass/ charge

rati o: 424,1 (100,09, 422,1 (99, 6% 48423,1 (22,7%, 425,1 (22,4%, 426,1
(3,0%. Ele al analysis: C, 56.74; H6.43; Br, 18.87; N, 6.62; O
11.34.%{3@%6 2- (bicycl o[ 2.2.2]octan-1 -yl}-N-(4-chioro-1 -(1

, 3- di IpchieyyR[2RaZTod tan =y)-N-(ehtoto- | 9,3 hh di hRcByperH-asgonsl ng to
the pr og‘édzrgdi scl osed i%l) Exgmrrpl e 22 \t/\/nere ;altf@ﬁgﬁl or oy?ndoi e, Zis

bi cyciy|acetamidet an- 1-yl acetyl chloride. Formula: C2 1H27CI N2C8; Ml ecul ar
Wei ght: 390,9; Mss/charge ratio: 390,2 (100,0%, 392,2 (35,3%, 391 ,2
(23,99%, 393, ,0%, 394,2 (1, 19%; Elenental analysis: C,  64.52; H,
6.96; d, 9. , 7.17;, O 12.28. Exanple 37 2-(b cyc!o[2.2.2]Qctan-1

1 -(1 ,3-d hydroxypropan-2-yl}-1 Hindoi-3- yl)acetam de

is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: 2
bl ecal ar Wei ght: 435,4; Mass/charge ratio: 436,1 (100, 0%,

Synthesised according to the procedure disclosed in Example 22 where X is 4-chloro
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chioride. Formula: Cz1H27CIN2O3;
Molecular Weight: 390,9; Mass/charge ratio: 390,2 (100,0%), 392,2 (35,3%), 391,2
(23,9%), 393,2 (8,0%), 394,2 (1,1%); Elemental analysis: C, 64.52; H, 6.96; Cl, 9.07;
N, 7.17; O, 12.28.

Example 37
2-(bicyclo[2.2.2]octan-1-yl}-N-(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-
yljacetamide

HN

>

N

OH
HO

Synthesised according to the procedure disclosed in Example 22 where X is 4-bromo
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: Cyz1H27BrN2Os;
Molecular Weight: 435,4; Mass/charge ratio: 436,1 (100,0%), 434,1 (99,4%), 4351
(23,7%), 437,1 (23,4%), 438,1 (3,3%); Elemental analysis: C, 57.94; H, 6.25; Br,
18.35; N, 6.43; O, 11.03.



(23,7%, 437,1 (23,4%, 438,1 (3,3%; Elenental analysis: C 57.94; H,
6.25; Br, 18.35; N, 6.43; O 11.03.Exanple 38 N-(4-chloro-1 -(1

, 3- ¢Si hycoWwoarypriepan- 2-yi } -1 H-indol - 3-yl ) -3- cycl ohexylPprmranansmpe

Synt hesi sed according to the procedureggdi sclosed in Exanple 22 where X is
4-chloro indole, Z is 2-cyclohexyl propionyl chloride. Fornmula:
C20H27CExaopie 8Bl ecul ar Wei ght: 378, 9; Mass/charge ratio: 378,2 (100, 0%,

380, 2 ( 1.9 79, 22 89 (1,0%; El enental
anal ys@infh{%?iﬁ :fg—'ld ‘quo/%pr?ft%n@gggﬁﬁfﬁdﬂég% é 12. 67 Exanpl e 39

N- (4- br ep@lohekHproghhdmiggypropan-2-yl)-1 Hindol - 3-yl) - 3-

cycl ohexyl propanansde Synt hesi sed according to the procedure disclosed in

Exanpl e 22 where S 4-bronp indole, Z is 2-cycl ohexyl propi onyl chloride.
Formul a: C20H27B 0 3; Mol ecul ar Weight: 423,3; Mass/charge ratio: 424,1
(100,0%, 422,1 9/69% , 423,1 (22,7%, 425,1 (22,4%, 426,1 (3,0%;

El enental analysi/s: C, 56.74; H 6.43; Br, 18.87; N, 6.62; O 11.34. Exanple
40 N-(4-chioro-18-(1 , 3-di hydroxypropan-2-yl)-1 Hindol-3-yl}-3-

cycl ohept yl propanam de Synt hesi sed according to the procedure disclosed in
Exanpl e 22 mhg&e X is 4-chloro

Synthesised according to the procedure disclosed in Example 22 where X is 4-chloro
indole, Z is 2-cyclohexylpropionyl chioride. Formula: CaoH27CIN2O3s; Molecular
Weight: 378,9; Mass/charge ratio: 378, 2 (100,0%), 380,2 (35,1%), 379,2 (22,8%),
381,2 (7,6%), 382,2 (1,0%); Elemental analysis: C, 63.40; H, 7.18; Cl, 9.36; N, 7.39;
0, 12.67.

Example 39
N-(4-bromo-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-yl)-3-
cyclohexylpropanamide

B
’ HN

A\

N

}\/cm

HO—/
Synthesised according to the procedure disclosed in Example 22 where X is 4-bromo
indole, Z is 2-cyclohexylpropionyl chloride. Formula: CyoH27BrN2Os; Molecular
Weight: 423,3; Mass/charge ratio: 424,1 (100,0%), 422,1 (99,6%), 423,1 (22,7%),
4251 (22,4%), 426,1 (3,0%); Elemental analysis: C, 56.74; H, 6.43; Br, 18.87; N,
6.62; O, 11.34.



indole, Zis 2-cycloheptyl propionyl chloride. Fornula: C2 1H29CI N2C83;
Mol ecul ar Wei ght: 392,9; Mss/charge ratio: 392,2 ( 100,0%, 394,2 (35,3%,
393, 2 (23yvo%pr0/38R12 (8,0%, 396,2 ( 1, 1% ; Elenental &oalpp019/053897 64. 19;
H 7.44; d 9.02; N, 7.13; O 12.22. ExanpSe 4 1 N-(4-bronp-1 -(1 ,3-d
hydr xypropan-2-yl }-1 Hindol -3-yl}- 35Ocycl ohept yl propanam de Synt hesi sed
accor gt )p%“}) % ge procedure disclosed in Exanple 22 where X is 4-bronp
i ndol e, cycl oheptdyl propi onyl chloride. Fornmula: C2i H29Br N2C3;
bl ec N-44-ciotgd - Mmlhzv rexyBYeRA-dyiFatrigdok3syil-3¢ 100, 0%, 436, 1 (99, 4%,
437, 1 4 oﬁ%?ﬁ%ﬂamw@% 440,1 (3,3%,; Elenental analysis: C 57.67;, H,
6.68; Br, 18.27, N, 6.40; O 10.97. Exanple 42
N (1-(3-am no- dr oxypropyl ) -4-chl oro- 1H i ndoS- 3-yl ) - 2- cycl ohexy! acet am d
e Synt hesi sed ding to the procedure disclosed in Exanple 23 where X is
4-chl oro indol is 2-cycl ohexyl acetyl chloride. Formula: G 9H2 ClI N3Q2;
Mol ecul ar Weight: 363,9; Mass/charge ratio: 363,2 (100,09, 365,2 (34,7%,
364,2 (22,09, 866,2 (7,3%; Elenental analysis: C 62.71 ; H 7.20; d,
9.74; N, 11.55; O 8.79. Exanple 43 '
N (1-(3-cam ngﬁz;%dr oxypropyl ) -4-brono-1H i ndoi - 3-yl ) - 2- cycl ohexyl acet am de
Synt hesi|sed gccording to the procedure disclosed in Exanple 23 where X is
4-bro

A\

Synthesised according to the procedure disclosed in Example 22 where X is 4-chloro
indole, Z is 2-cycloheptylpropionyl chloride. Formula: C21H2gCIN2;O3; Molecular
Weight: 392,9; Mass/charge ratio: 392,2 (100,0%), 394,2 (35,3%), 393,2 (23,9%),
395,2 (8,0%), 396,2 (1,1%); Elemental analysis: C, 64.19; H, 7.44; Cl, 9.02; N, 7.13;
0, 12.22.

Example 41
N-(4-bromo-1-{1,3-dihydroxypropan-2-yl)-1H-indol-3-yl}-3-
cycloheptylpropanamide

Br

Synthesised according to the procedure disclosed in Example 22 where X is 4-bromo
indole, Z is 2-cycloheptylpropionyl chloride. Formula: Cjz1H9BrN,O3; Molecular
Weight: 437,4;, Mass/charge ratio: 438,1 (100,0%), 436,1 (99,4%), 437,1 (23,8%),



indole, Zis 2-cyclohexylacetyl chloride. Formula: G 9H2 BrN3Q2; Mol ecul ar
Wei ght: 408, 3; Mass/charge ratio: 409,1 ( 100,0%, 407,1 (100,0%, 408,1
(22, 0%, wWoR2010(189R1, 799, 4 11,1 (2,7%; Elenental anal y®CI/EPS)10H5308D; H,
6.42; Br, 19.57; N, 10.29; O 7.84. gfanple 44

N-(1- (3-am no- 2- hydr oxypropyl) - 4-chi dro- 1Hi ndol - 3-yt) - 2- cyc! ohepty

acet amjdet %ywh/@)suﬁ@m 39%9/5)d'mgnfeﬂtél%a¢¥]§?§egu"53 6:9¢] eszd B 1BxznpNe 23
where X is 4-chl'oro indole, Z is 2-cycioheptyl acetyl chioride. Formui a:
CZOH2£§O#®13©210I951 ecul ar Weight: 377,9; Mass/charge ratio: 377,2 ( 100, 0%,
379,2 (34,9%, 378,2 (23,1%, 380,2 (7,7%; Elenental analysis: C, 63.56;
H 7.47; d, 9.38; N, 11.12; O 8.47. Exanple 45

N (1- (E?xaaﬁprwa,z hydroxypropyl) 4- bronmo- 1H i ndof - 3-yl ) - 2- cycI oheptyl acet am d
e Synt hesi sed according to the procedure di scl osed in Exanple 23 where X is
4- br ort(1-43rgneinoz2-hy dpoxypiapydhfahdeer-) H-inkioddr -2 mlﬁhﬁéyiaes@@moa

Mol ecul ar W t: 422,4; Mass/charge ratio: 423,1 (100,0%, 421 , 1
(99,8%, 4 (23, 1% 424,1 (22,7%, 425,1 (2,9%; Elenental analysis: C,
56. 87; H, Br 18.92; N, 9.95; O,758Exarrp|e46

H i ndoI 3- y|) 2 bi cycl o] 2. 2. 23oct an-1- yl)acetam de Synt hesi sed accordi ng
{0 the : . , . . .

bi cycl o ]octan-1-yl acetyl chloride. Fornula: C2I H2SClI N3Q2;

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cyclohexylacetyl chioride. Formula: C1gH25CIN3O,; Molecular Weight:
363,9; Mass/charge ratio: 363,2 (100,0%), 365,2 (34,7%), 364,2 (22,0%), 366,2
(7,3%); Elemental analysis: C, 62.71; H, 7.20; Cl, 9.74; N, 11.565; O, 8.79.

Example 43
N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl}-2-cyclohexylacetamide

Br

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is 2-cyclohexylacetyl chloride. Formula: C1gH2sBrNszO2; Molecular Weight:
408,3; Mass/charge ratio: 409,1 (100,0%), 407,1 (100,0%), 408,1 (22,0%), 410,1



Mol ecul ar Weight: 389,9; Mass/charge ratio: 389,2 (100,0%, 391 ,2 (35,2%,
390,2 (24,2%, 392,2 (8,0%, 393,2 ( 1, 1 9%; Elenental analysis: C,
64.69; Hwo.2ay/1gd21 9.09; N, 10.78; O 8.21 . Exanpl e 4PCHHEP2010/053097

- (3-am no- 2- hydr oxypr opyf) - 4- br ono- 1g i ndol -3-yl)-2-(bicyclo[2.2.2]octan-1
- yl)acetam de Synthesi sed according to the procedure disclosed in Exanple
23 WheP € 7%)i 8141b(207%)1 Bidohentalanaydis c@cb6[88; B, B] 41 tEan12:-57, Naclér39; O,
chlori_de, Forrmula: C2i H2SBr N3Q2; Mol ecul ar Wei ght: 434, 4; Mass/charge

rati o/-8B5, 1 (100, 0%, 433,1 (99,5%, 434,1 (24,1 %, 436,1 (23,7%, 437, 1
(3,1 %; Elenental analysis: C, 58.07; H6.50; Br 18.40; N, 9.67; O

7.37. Exanple 48 N-(1 -(3-am no-2-hydroxypropyl)-4-chloro-1 Hindol-3-yl)-3-
cycl oliandpiecphinam de Synt hesi sed according to the procedure disclosed in

AR B RN A o RO o

(100, 09 , g (34,9%, 378,2 (23,1%, 380,2 (7,7%; Elenental analysis:
C, 63.56; 7; A, 9.38; N 11.12; O 8.47. Exanple 49 N (1
- (3-am no- oxypropyf)-4-bronpo-1 Hindol-3-y!)-3- cyci ohexyl propanam de

G

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cycloheptylacetyl chloride. Formula: CzoH25CIN3O2; Molecular Weight:
377,9; Mass/charge ratio: 377,2 (100,0%), 379,2 (34,9%), 378,2 (23,1%), 380,2
(7,7%); Elemental analysis: C, 63.56; H, 7.47; Cl, 9.38; N, 11.12; O, 8.47.

Example 45
N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl}-2-cycloheptylacetamide

Br

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is 2-cycloheptylacetyl chloride. Formula: C2oH2sBrNzO,; Molecular Weight:
422 4: Mass/charge ratio: 423,1 (100,0%), 421,1 (99,8%), 422,1 (23,1%), 424,1
(22,7%), 425,1 (2,9%); Elemental analysis: C, 56.87; H, 6.68; Br, 18.92; N, 9.95; O,
7.58.



Synt hesi sed according to the procedure disclosed in Exanple 23 where X is
4-brono indole, Z is 2-cycl ohexyi propionyl chloride. Fornula: C20H SBr N3Q2;
Mol ecul arw@éngitiso2422, 4; Mass/ char ge rati o 423, 1 (100, ey /EPARD/053097 99, 8% ,
422,1 (23,1 %9,424,1 (22,7%, 425,1 2 Ei ementai anal ysis: C, 56.87;

H, 6.68; Br, 18.92; N, 9.95; O 7.58: Exarrple 50 N-(1 -(3-am no-2-hyd

r OXYypk ¥|J\%I'e4 ihi oro-1 Hindol-3-yi}-3- cycl oheptyi propanam cl e Synt hesi sed
accor ding % e procedure disclosed in Exanple 23 where X is 4-chloro

i ndol §-(12(3-andnoyZ-hgteptyprnopyi-deiliocdit Brinde!-3Fgl)-2ulbdcy cT3[2-B 21D MN621 -

Mol ecul ar Weight: 391 ,9; Mass/charge ratio: 391 ,2 ( 100,0%, 393,2

(35, 2@6%3?2“@‘9(24 209, 394,2 (8,1 %, 3952 (1, 1 %: Elenental

analysis: C,64.35, H 7.72; C, 9.05; N, 10.72; 0, 8.16. Exanple 5 1 N-(1
- (3-am no- 2- xypropyl)-4-brono-1 Hindol-3-yl}-3-

am deSynt hesi sed according to the procedure disclosed in
Exanpl e 23 X is 4-brono indole, Z is 2-cycl oheptyl propionyl chloride.
Forrmul a: C2I1 H30Br N3O ; Mbl ecul ar Wei ght: 436, 4; Mass/charge ratio: 437,2
(100, O%Im 4337, 99,5%, 436,2 (23,0%, 438,2 (22,7%, 439,2 (3,1 %, 436,1
(1, ] o( 1,1 %; Elenental analysis: C, 57.80; H 6.93; Br,

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: Cz1H2sCIN3Oy;
Molecular Weight: 389,9; Mass/charge ratio: 389,2 (100,0%), 391,2 (35,2%), 390,2
(24,2%), 392,2 (8,0%), 393,2 (1,1%); Elemental analysis: C, 64.69; H, 7.24; Cl, 9.09;
N, 10.78; O, 8.21.

Example 47
N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl}-2-(bicyclof2.2.2]Joctan-1-
yljacetamide

Br

NH,

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chiloride. Formula: Cz1H2sBrNzOy;
Molecular Weight: 434,4; Mass/charge ratio: 435,1 (100,0%), 433,1 (99,5%), 434,1
(24,1%), 436,1 (23,7%), 437,1 (3,1%); Elemental analysis: C, 58.07; H, 6.50; Br,
18.40; N, 9.67; O, 7.37.



N-(4-chloro-1 -nmethyi-1 Hindol-SylJ*cycl ohexyl acet am de Synt hesi sed
according to the procedure disclosed in Exanple 20 where X is 4-chloro

i ndol e, Avo=xofyugehohexyl acetyl chloride. Formul a: Cl7HRCT@EPRRO®OSIMT ecul ar
Wei ght: 304,8; Mass/charge ratio: 304,1 ( 100,0%, 306,1 (33,9%, 305,1 (
19, 4%, 307 1 (6,3%; Elenental anal <}é|s C, 66.99; H 6.94; d, 11.63; N,
9.1 9; 5 2& Exanple 53 N-(4-brono-1 -nethyl-1 Hindol-3-yl)-2-cyc
ohexy% [r?i Synt hesi sed according to the procedure disclosed in Exanple
20 whey.e18lapnifiobZ i@ rd yI¥4ichl@rayEliolioral@gast yl chloride. Fornula: C
-1 7H2i gﬁo Mol ecglaarwg40€p )24349 3; I\/Bss/cha?gg ratio: 348,1 ( 100, 0%,
350, 1C(y99>®)syipmqamldp9 4% 351 ,1(19,0%, 352,1 ( 1 ,9%; Elenental
anal ysis: C, 58.46; H, 6.06; Br, 22.88; N, 8.02; O 4. 58, Exanpl e 54
N-(4-chloro-1 yI -1 Hindol-Syll~-cycl oheptyl acet am de Synt hesi sed

according to t pocedure disclosed in Exanple 20 where X is 4-chloro
indole, Z is 2>¢cycl oheptyl acetyl chloride. Fornula: C18H23ClI N2O, Mol ecul ar
Weight: 3 18,8;/ Mass/charge ratio: 318,1 ( 100,0%, 320,1 (32,0%, 3 19,2 (
19,8%, 321 ,2N6,5%, 320,2 (2,2%; Elenental analysis: C, 67.81 ; H,

7.27, d, 11.12;) N, 8.79; O 5.02. Exanple 55 N-(4-bron(c)-1 -nethyl-

H- i ndol <S- vyl IHN- -cycl oheptyl acet am de

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cyclohexylpropionyl chloride. Formula: CyoH2sCIN3O2; Molecular
Weight: 377,9; Mass/chafge ratio: 377,2 (100,0%), 379,2 (34,9%), 378,2 (23,1%),
380,2 (7,7%); Elemental analysis: C, 63.56; H, 7.47; Cl, 9.38; N, 11.12; O, 8.47.

Example 49
N-(1-(3-amino-2-hydroxypropyl}-4-bromo-1H-indol-3-yl)-3-
cyciohexylpropanamide

Br

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is 2-cyclohexylpropionyl chioride. Formula: CyoH2sBrN3O,; Molecular
Weight: 422 4; Mass/charge ratio: 423,1 (100,0%), 421,1 (99,8%), 422,1 (23,1%),



Synt hesi sed according to the procedure disclosed in Exanple 20 where X is
4-brono indole, Z is 2-cycloheptylacetyl chloride. Forrmula: G 8H23Br N2,
Mol ecul arw@énphti892363, 3; Mass/charge ratio: 362,1 ( 100POWEP2B6453091 99, 5% ,
363,1 (20,5%, 365,1 (20,1 %, 366,1_(2,2%; Elenental analysis: C 59.51 ;
H 6.38 Br, 2 1.99: N, 7.71 : O 4.239. Exanple 56 2-(b cyc o[2.2.2] octan-1
-yl) - Mol ‘%i"i ou0; L5 (D e%)1 HibmBaei-ataysiacet agige 1$ypleseBrsad geqer di ng
to the procedure di sclosed in Exanple 20 where X is 4-chioro indole, Zis
bi cycl9o¢)52 Q. 2p8ct an-1-yi acetyl chloride. For rrul a: O 9H2 G N2O, Mol ecul ar
Weight: 330,9; Mass/charge ratio: 330,1 ( 100,0%, 332,1 (32,0%, 331 ,2
(20 9%, 333,2 (6,99, 332,2 (2,4%; Elenental analysis: C, 68.97; H 7.01
;. O, EMandgle 80 8.47; O 4. 84. Exarrple 57 2-(bicycio[2.2.2]octan-1

-ySH-N rono-1 -nethyf-1 Hindo i Jaeetam d b Synt hesi sed accordi ng
to thé&- 2)1 -Gremine-2hyerexwropy e @%U -ipFe-8-¥)Bs 4-bromo indole, Zis

bi cycl acetyl chloride. Formula: C -1gH2SBr N2O, Mol ecul ar
Vi ght 9E%§b%§gpéﬂgbge ratio: 374,1 (100,0%, 376,1 (99,7%, 375,1 (21
, 6%, 377,1 (2%, , 378,1 (2,49 ; Elenental analysis: C, 60.81 ; H 6.18;
Br 2 1.29; N, |7.46;\ O 4.26.Exanple 58 N-(4-chioro-1 -nethyl-

H i ndoi - S-yl | & cygl ohexyl propanam de Synt hesi sed according to the
procedure disclpsed in Exanple 20 where X is 4-chloro

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cycloheptylpropionyl chloride. Formula: Cj1H3oCIN3O,; Molecular
Weight: 391,9; Mass/charge ratio: 391,2 (100,0%), 393,2 (35,2%), 392,2 (24,2%),
394,2 (8,1%), 395,2 (1,1%); Elemental analysis: C, 64.35; H, 7.72; Cl, 9.05; N, 10.72;
0, 8.16.

Example 51

N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl}-3-

cycloheptylpropanamide

Br



indole, Z is 2-cyclohexyl propionyl chloride. Fornmula: G 8H23CI N2O

Mol ecul ar Weight: 3 18,8; Mass/charge ratio: 318,1 (100,0%, 320,1 (32,0%,
3 19,2 (M0200/11821 ,2 (6,5%, 320,2 (2,2%; Elenental aoalpp3019/053097 67. 81 ;
H 7.27; d, 11.12; N 8.79; O 5.02. Exanple 59 N-(4-brono-1 -nethyl -

H i ndol - S—yI | - S—cycl ohexyl pr opanani dé6Synt hesi sed according to the

> oy o R iR LT orgIr S BF gty it dosta b b anRBy RBRKEH K o

363, 3jinddss/Zhiar gec gxcadhe%tyxg%ldnw 16RI008%: faﬁﬂxda(%iss@rr\@@;: Mdl@@ulé%
365,1 (20,1 %, El'enment al anal ysi s: Br, 2

1. 99; Weight:74 64OM31384@@@m@t!@ 667N (m%ﬂ%iréﬁizh@ﬁy’q f362 (23 0%)
Hind op{ O S a

br oceddPe St2ITRscR A S ARL B8 U T PR PSS ThB dryi<ié ©.

2- cyclsghapty espBomE.3 N 03.68e0, F@3rul a: C19H25CI N2O, Mol ecul ar Wi ght :
332,9; Mass/charge ratio: 332,2 ( 100,0%, 334,2 (34,4%, 333,2 (21 ,69%,
335 2 (7,1 %; Elenental analysis: C 68.56; H 7.57; d, 10.65; N, 8.42;

%]x %a?)l e 6 1 N(4-bromp-1 -nethyl-1

H-| pdo a§1 cycl ohept yl propanam de Synt hesi sed according to the
pr oceNHS-chiicra-terethyl-1Ecarddie3-2D-bgcwhéxytacktandde i ndole, Z is
2-cycl oheptyl propi onyl chloride. Formula: Cl gH2SBr N2G, Mbl ecul ar

CHa
Synthesised according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is 2-cyclohexylacetyl chloride. Formula: C47H21CIN2O; Molecular Weight:
304,8; Mass/charge ratio: 304,1 (100,0%), 306,1 (33,9%), 305,1 (19,4%), 3071
(6,3%); Elemental analysis: C, 66.99; H, 6.94; CI, 11.63; N, 9.19; O, 5.25.

Example 53
N-{(4-bromo-1-methyl-1H-indol-3-yl}-2-cyclohexylacetamide

Br

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cyclohexylacetyl chloride. Formula: C47H21BrN2O; Molecular Weight:
349,3; Mass/charge ratio: 348,1 (100,0%), 350,1 (99,3%), 349,1 (19,4%), 3511



Wei ght: 377,3; Mass/charge ratio: 376,1 (100,0%, 378,1 (99,7%, 377,1 (21
, 6%, 379,1 (21 ,2%, 380,1 (2,4%; Elenental analysis: C, 60.48; H, 6.68;
Br, 2 1.1w82p104189%2142; O, 4.24.Exanple 62 PCT/EP2010/053097
N-f~chi oro-i”-hydroxy-S- Cret hyl am noJpropyl J-1 Hindol -S-yl)-?-

cycl ohexyi acet anmi de Synt hesi sed accobdi ng to the procedure disclosed in

Exanpi e i 4 hl oro |n y y t oLi de.
For mul 4 TobiBc] KbEBe): FiT BRURAPTARFEHE S5450 Mo FEnar el Kadl 42 Gr7 2 (
100, 099 58379, 2 (34, 9%, 378,2 (23,1 %9, 380,2 (7,7%; Elenental analysis:
C, 63.56; H 7.47; d, 9.38; N, 11.12; O 8.47. Exanple 63

N- (4- br ono- 1- ( 2- hydr oxy- 3- (et hyl am no) propyl }- 1Hi ndol - 3-yl ) - 2-

cycl okk_g%%lgafeé?m de Synt hesi sed according to the procedure disclosed in
Exanpl e Xis 4-brono indole, Z is 2-cyciohexylacetyl chloride.
For nul N:(4€hberasprmithyl-vbiratelt 2y Ve ybloheptplacetamigds charge ratio: 423, 1

(100,0%, 42 1(99,8%, 422,1 (23,1 %, 424,1 (22,7%, 425,1 (2,9%;
El emrental 2 is: C 56.87; H 6.68; Br, 18.92; N, 9.95; O 7.58. Exanple
64 N-f4-ch - (2- hydroxy- 3- (et hy! am no) propy!) - 1Hi ndo! - 3- yf } - 2-

Ci

CHy

Synthesised according to the procedure disciosed in Example 20 where X is 4-chloro
indole, Z is 2-cycloheptylacetyl chioride. Formula: C1gH23CIN2O; Molecular Weight:
318,8: Mass/charge ratio: 318,1 (100,0%), 320,1 (32,0%), 319,2 (19,8%), 3212
(6,5%), 320,2 (2,2%); Elemental analysis: C, 67.81; H, 7.27; Cl, 11.12; N, 8.79; O,
5.02.

Example 55
N-(4-bromo-1-methyl-1H-indol-3-yl})-2-cycloheptylacetamide

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cycloheptylacetyl chloride. Formula: C1gH23BrN.O; Molecular Weight:
363,3; Mass/charge ratio: 362,1 (100,0%), 364,1 (99,5%), 363,1 (20,5%), 365,1
(20,1%), 366,1 (2,2%); Elemental analysis: C, 59.51; H, 6.38; Br, 21.99; N, 7.71; O,
4.40.



indole, Zis 2-cycloheptylacetyi chloride. Fornula: C21 H30CI N3Q2; Mol ecul ar
Weight: 391 ,9; Mass/charge ratio: 391 ,2 ( 100,09%, 393,2 (35,29, 392,2
(24, 2%, 80400/118921 %, 395,2 ( 1, 19 ; Elenmental anal psSr&P2@0/0830985; H,
7.72; A, 9. 05 N, 10.72; O 8.16. E®%8nple 65
ly. (4%@ éz hydr oxy- 3- f met hyl am no) propyl ) - 1H-i ndoS- 3-yl ) - 2-
cyclo !fctré am de Synt hesi sed according to the procedure disclosed in
Exanplg A Vs chl ori de.
For mui o ey R B g R & OB e B B S e . a7 2
(100,0%, 43 99,5%, 436, 2 (23,0% 438 2(22,7%, 439,2 (3,1 9%, 436,1
(1,1%, 4 (1, 19%; Elenmental analysis: C, 57.80; H 6.93; Br,
18.31 ; N, 9. O 7.33. Exanple 66
2- (bi cyciof 2. octan-1-yl)-N-(4-chioro-1-(2-hydroxy-3-(r pethylam
dol - 3-yi ) acet am de Synt hesi sed according to the procedure
|l e 23 where X is 4-chloro indole, Zis
]oct an-1-yl acetyl chloride. Formula: C22H30CI N3Q2; WMl ecul ar
N, Mass/charge ratio: 403,2 (100,0%, 405, 2 (35, 4% . 4042

4 06,2 (8,4%, 407,2 ( 1, 1 %; Elenental analysis: C 65.41 ; H,
7.49; G, 8.7%8; N, 10.40; O 7.92. Exanple 67

CHy

Synthesised according to the procedure disclosed in Example 20 where X is 4-chloro
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chioride. Formula: C1gH23CIN,O; Moiecular
Weight: 330,9; Mass/charge ratio: 330,1 (100,0%), 332,1 (32,0%), 331,2 (20,9%),
333,2 (6,9%), 332,2 (2,4%); Elemental analysis: C, 68.97; H, 7.01; Cl, 10.72; N, 8.47;
0, 4.84.

Example 57
2-(bicyclo[2.2.2]octan-1-yl}-N-(4-bromo-1-methyl-1H-indol-3-yljacetamide

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: C1gH23BrN,O; Molecular
Weight: 375,3; Mass/charge ratio: 374,1 (100,0%), 376,1 (99,7%), 375,1 (21,6%),
377,1 (21,2%), 378,1 (2,4%), Elemental analysis: C, 60.81; H, 6.18; Br, 21.29; N,
7.46; O, 4.26.



2-fbicyc!o[2.2.2]octan-1-yi)-N-(4-brono-1-f2-hycSroxy-3-(nmethyfam no) propyl
)- 1Hindol -3-yl)acetam deSynt hesi sed according to the procedure disclosed
i n Exanplwo28iowene X is 4-brono indole, Z is bicycl o] 2P2TAPociAr0e7 yi
acetyl chloride. Formula: C22H30Br N3C>2; Mbl ecul ar Wi ght: 448, 4;

Mass/ charge ratio: 449,2 (100,0%, 48%,2 (99,2%, 448,2 (24,0%, 450,2
(23,73% 451 2 (3,4%, 448,1 ( 1, 1 %, 450,1 ( 1 ,1%; El enental

anal y xample 88 93: H 6.74; Br, 17.82; N, 9.37; O 7.14. Exanpl e 68

N-i nday (&cwionawtmmiq@ 1&11ﬂ1dﬂyla?-9|)rﬁieycl%hsélxymfpaﬁadﬁd§0WDOUndS ant agoni se
P2X7R activity LnQibition of P2X7R activity by the conpounds of the present
invention is ag sed by neasuring calciuminflux in Hek293 cells (ECACC
No. 85120602) % have been stably transfected with a cDNA for the hunman
P2X7R. The Hek2%3 cells are human enbryo ki dney cells that do not express
endogenous P2X7R (Surprenant et al. ( 1996) Science 272:735-738). Hek293
cel I s expressingy P2X7R were generated by |ipofectam ne transfection of the
human P2X7R CDNA (Genbank accession number BCO1 191 3) under the control of

t he humgn cytiomenyal ovirus i medi ate-early (CW) pronoter and inserted into
the pcDNA3. 1/vectdr (Invitrogen). Cells were cultivated at 370C with 8.5%
Co2 i eco s nodi fied eagles nedium (DMEM G bcoBRL/ I nvitrogen)
suppl i th heatinactivated foetal calf serum( 10%v/v), 2 nM

CHe
Synthesised according to the procedure disclosed in Example 20 where X is 4-chioro
indole, Z is 2-cyclohexylpropionyl chloride. Formula: C1sH23CIN,O; Molecular Weight:
318,8, Mass/charge ratio: 318,1 (100,0%), 320,1 (32,0%), 319,2 (19,8%), 321,2
(6,5%), 320,2 (2,2%); Elemental analysis: C, 67.81; H, 7.27; Cl, 11.12; N, 8.79; O,
5.02.

Exampie 59
N-(4-bromo-1-methyl-1H-indol-3-yl)-3-cyclohexylpropanamide

Br

CHe
Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cyclohexylpropionyl chloride. Formula: C1gH23BrN>O; Molecular Weight:
363,3; Mass/charge ratio: 362,1 (100,0%), 364,1 (99,5%), 363,1 (20,5%), 3651
(20,1%), 366,1 (2,2%); Elemental analysis: C, 59.51; H, 6.38; Br, 21.99; N, 7.71; O,
4.40.



ng/ M streptonycin, and 750 ng/mM GCeneticin (41 8 (G bcoBRL/ I nvi trogen).
I nhibition of Bz-ATP-stinulated P2X7R by test conpounds was nonitored by
measur i ngwohargagd2iin cal ci um infl ux using the Fluo-4- AMPCITEPR@90O63097 dye
according to the manufacturer's recomendati ons (Ml ecul ar Devi ces
Corporation, U S A). Briefly, Hek2980cells expressing P2X7R were cul tured
|n 96 %Arb gées at a final density of approximtely 10,000 cells per

RE B of the experinment, the culture medi umwas conpletely
rermve,Nj- 41C@rh¢lt0né -methw- 1é‘hdﬁd:<ér?r-y')v?epﬁch?é@méﬂlpﬁﬂéaﬂ?%d?n assay buffer (1X
Hank' s Bal anced-Salt (HBSS) sol ution containing 20 nM Hepes buffer pH 7.4
and 250 nM Prgbenecj d; G bcoBRL/Invitrogen). The cells were incubated in 50
m of assay buffer /containing 100 mM Fl uo-4 AM fl uorescent dye perwell for
1 hour at room Yyermperature. The assay buffer containing the Fluo-4 AM
fluorescent dyg was then renoved, the cells were washed once wi th assay
buffer (w thout \Fluo-4 AM, 100 ml of assay buffer (w thout Fluo-4 AM
containing the test conmpounds was then added per well. After a 15 mnute

i ncubatifon, 106 Bz- ATP was added and fl uorescence was neasured in a

Fl exSta ion i (Ml ecular Devices, US.A) according to the follow ng

par a — 285 nm Excitation Wavel ength; 525 nm Em ssi on Wavel ength; 5 15
nm Em Cut -of f; 100 ml Pipette Height; 25 m Transfer Volune; 5 fold

Conpo n&\entratl on; 3 rate Addition Speed. Test conpounds were added at
concentrations.,of 0.001 mMup to 60 nM The fluorescence data were
pr oces$edhesiseg ascoraing iontheqirotédweatisclssed m:Exahnp@ 26 wheco Xdis ,4-zielom

4 X

basel I;rrmlgo gal kbfsatzegyc ohggtyﬁ)rggllo%ls ch c?nddeA) %?n% Cmf-{25bﬁ\|1 o l\/?c%c&‘ltar 3
Weight: 332,9; Mass/charge ratio: 332,2 (100,0%), 334,2 (34,4%), 333,2 (21,6%),
335,2 (7,1%); Elemental analysis: C, 68.56; H, 7.57; Cl, 10.65; N, 8.42; O, 4.81.

Example 61
N-(4-bromo-1-methyl-1H-indol-3-yl}-3-cycloheptylpropanamide

Synthesised according to the procedure disclosed in Example 20 where X is 4-bromo
indole, Z is 2-cycloheptylpropionyl chioride. Formula: Ci9H25BrN2O; Molecular
Weight: 377,3; Mass/charge ratio: 376,1 (100,0%), 378,1 (99,7%), 377,1 (21,6%),
379,1 (21,2%), 380,1 (2,4%); Elemental analysis: C, 60.48; H, 6.68; Br, 21.18; N,
7.42;0,4.24.



Then, the area of the resulting curve was cal cul ated and the hal f-maxi nal

i nhibitory concentration (1C50) for each test conpound was determ ned usi ng
Sof t Max RwO 2e8wmftisene ( Mol ecul ar Devices, U S. A ). ConpolradiE£Ped10t0h®9pr esent
invention can inhibit P2X7R activitygwith an 1 C50 between 1 nM and 0.001
mM For exanple, the |1C50 of corrpoung described in Exanple 2 is

appr oxExahely62. 0038 MM Exanpl e 69 N-incfol -3-yi-acetam de and

N- azai f 13-Vl = ] . ' A N beta secretion The
ef f ect@gg?chi%%%gﬂgawpig hfe'&gggyelgﬁ"{‘ﬁg}e}%ﬁmg%ﬁ&ﬁw#%y@é a secretion is
assessatlobéxygacetdnided human nonocytes. Briefly, human nonocytes were
purified from human bl ood by Ficoll-Paque fromBuffy coats as follows. The
Buf fy coat | A greyish white layer of white blood cells and platel ets that
accumul ate he surface of sedinented erythrocytes when blood is allowed
to stand or entrifuged. Each Buffy coat (one per donor) was diluted
with PBS and 20 added on top of 15 m of Ficoll-Paque. The gradi ent was
centrifuged at 900 g for 20 min at roomtenperature. The white interphase
was transferrgd ®g a new tube, washed 3 times with PBS with three

centri fugati Qn steps (600, 400, 250 g), 10 m n each, at room tenperature.
The ce el | 8t of Peripheral Bl ood Mononuclear Cells (PBMC) was
resuspended-(Ax1 07 celis/nL) in RPM 1640 suppl enmented w t h5%

heat - i nact i v%mn serum The resulting PBMC suspensi on contains

nonocyt es and hog;/t es. The nonocytes were |let to adhere for 24h at
370C, 5% N/“ h
N
Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cyclohexylacetyl chloride. Formula: C2oH2sCIN3O2; Molecular Weight:
377,9; Mass/charge ratio: 377,2 (100,0%), 379,2 (34,9%), 378,2 (23,1%), 380,2

(7,7%); Elemental analysis: C, 63.56; H, 7.47; Cl, 9.38; N, 11.12; O, 8.47.

Example 63
N-(4-bromo-1-{2-hydroxy-3-(methylamino)propyl}-1H-indol-3-yl}-2-
cyclohexylacetamide

Br

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is 2-cyclohexylacetyl chloride. Formula: CyoH2sBrN;O,; Molecular Weight:
422.4; Mass/charge ratio: 423,1 (100,0%), 421,1 (99,8%), 422,1 (23,1%), 4241
(22,7%), 425,1 (2,9%); Elemental analysis: C, 56.87; H, 6.68; Br, 18.92; N, 9.95; O,
7.58.



CO2 and the non-adherent |ynphocytes were washed away with PBS. The PBMC
differentiated i nto nacrophages within 5 days of incubation at 37C, 5 %
CO2. At o 2610/11892¢ cells were counted, resuspended in RPVIEP284053097
suppl emented with 5% hunman serum at a concentration of 1x1 06/m and pl ated
onto a 24 wells plate (5x1 05 cells/@@l1). At day 6 , nmedium was renoved
and r}pl ace %th RPM 1640 suppl enmented with 10% heat-inactivated fetal
bovi n avoid IL-1 b contam nation fromthe human serum The day of
exper i ey tedingsl-£yhoatrs with 1 nmg/ni
LPS atmg%%glé'{lbﬁén 1W3ﬁng P werwe)‘hg?jd)tﬂdaldgat he cells Qnd i ncubated for 30
m nut eyciehgyyicet@mmnida28 (see figures for concentrati ons) was added 5
m nut es before the stinulation with BzATP. Control sanples corresponded to
\/

the cells t any treatment. After incubation, the supernatants were
col | ected trifugation (250 g for 5 mnutes) and IL-1 b secretion was
measur ed by~ust\nug the human | L-1 beta/l L-1F2 Quanti ki ne ELISA Kit

foll owi ng manufacturer's instructions. Several donors were tested
separately for AFC-5128. Each donor was tested in triplicates for each

ffogether with its standard deviation. An exanple of reduced

IL-1 beta se retion by the conpounds of the invention is
/CH8

N
Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro
indole, Z is 2-cycloheptylacetyl chioride. Formula: C21H3,CIN3O2; Molecular Weight:
391,9; Mass/charge ratio: 391,2 (100,0%), 393,2 (35,2%), 392,2 (24,2%), 394,2
(8,1%), 395,2 (1,1%); Elemental analysis: C, 64.35; H, 7.72; Cl, 9.05; N, 10.72; O,
8.16.

Example 65
N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-
cycloheptylacetamide

Synthesised according to the procedure disclosed in Example 23 where X is 4-bromo
indole, Z is 2-cycloheptylacetyl chloride. Formula: C,1H30BrN:Oz; Molecular Weight:
436,4; Mass/charge ratio: 437,2 (100,0%), 435,2 (99,5%), 436,2 (23,0%), 438,2



illustrated (in this case, the conpound described in Exanple 2) in Figure
1. Exanple 70 Anal gesic and Anti-inflamatory Effects This exanpl e

i1l ustratwe 2btoer1892al gesi ¢ and anti-i nfl anmat ory benefi t #COfEPROIO/0639OPOUNdS
of the present invention using a carrageenan-induced paw edema nodel of

i nfl ammati on. Adult nal e Sprague Dawl 8% rats were chal | enged by a

ol ant 42241 e 04 b 1) RB0 i e i oh! ST Eh e R RSB0, 5 o

met hylg g8l Bul18s®r: N, @eyebi £l38. (0. 5% net hyl cel | ul ose) was admi ni stered
orally one hour after the carrageenan chall enge. The paw was then marked
with indelible ink at the level of the lateral nmalleolus so that the paw
can beE)uIﬂé[esgg in the Plethysnoneter cell up to this mark. A

Pl et hySnoneter  al |l ows the neasurnents of small volune changes in the paw.
An houg-(ityelo[2. 2ot teh-dryl-bi{4ct kiord M -(B-Bl dedxy08-(eeth@ldmind)pospylRgeenan
chal l enge), the plantar test was perforned followed by the recording of paw
vol umel ok3ryl)greatamide est, each rat was place on preheated gl ass stand.
Both of the hind paws of the animal were stinulated with a radi ant heat
source. The eicy of paw wi thdrawal fromthe stinmuli was recorded. An
increase in esponse | atency of paw withdrawal is interpreted as an
anal gesi ¢ regppnse. Three trials were given to each animal in order to
obtain an avevage w thdrawal |atency. The mean Paw Wt hdrawal Latency (PW)
of test Hroup wgs conpared with the vehicle treated group.

A\

N

OH
% e

Synthesised according to the procedure disclosed in Example 23 where X is 4-chloro

Iz

indole, Z is bicyclo[2.2.2]octan-1-yl acetyl chloride. Formula: CzHzoCIN3Oy;
Molecular Weight: 403,9; Mass/charge ratio: 403,2 (100,0%), 405,2 (35,4%), 404,2
(25,3%), 406,2 (8,4%), 407,2 (1,1%); Elemental analysis: C, 65.41; H, 7.49; Cl, 8.78;
N, 10.40; O, 7.92.

Example 67
2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-
1H-indol-3-yl)acetamide

& HN

A\

N

OH
k@ e

N
H



For the paw edema test, the increase in paw volunme for each animal is
cal cul ated by subtracting left hind paw volune fromright hind paw vol une
(Di fferemwo 20r/1#8921Vol ume = Ri ght Hi nd paw vol une - Lef PChiErdopassoeol une) .
An inhibition of the increase in paw volune is interpreted as an anti
inflammatory response. (bserved resub#s were verified statistically using

o A R BretHina P aEB RO SR AR REE CIAPOR AP HBEE Kied WAMS anp o
2) wasp&yal uat pd BI%IN)[QCZ oREearl-A-yi Nacow %hb@eama#oﬂnﬂtgncazzmog@@@gnd to

t he heat stinulus ch'is indicative of an anal gesic response. A conpound
of t hédVipleeslentVeightr4oh; msmm@waﬂm&%%(@m&w tﬁ4t7|2)|ﬁ9%2°/qﬂa\ﬁ4§c?erra

ospoleh BRSCH B G e et cores). BT TP ATl e TR e

Secreta,ﬁrrysqs @@L 94)H, 7auRe 12782A\Qa@gesoc7am Anti-inflammtory Effects on
a Model of inflanmation (** ' p<0. 001) Claims 1. A conpound of the general

formul a: wherein, R is a nono- or bicycloaikylal kyl group or nono- or
bi cycl% ké‘ &5 oup; R2 is selected fromstraight or branched CrC 5 ai kyl
whi ch y ptlonally substituted with -OH, -CH2-OH, Cl1-C5 al koxy, NH2-,

N( Ra )I\2—1ndoll-\3‘1|9&acetarﬁ]‘de abd3N-edinden3iyi-atetdinidd cdmpountis ,artageniss no,

nmor phol i no
PR BaxrR activity

Inhibition of P2X7R activity by the compounds of the present invention is assessed
by measuring calcium influx in Hek293 cells (ECACC No. 85120602) which have
been stably transfected with a cDNA for the human P2X7R.

The Hek293 cells are human embryo kidney cells that do not express ehdogenous
P2X7R (Surprenant et al. (1996) Science 272:735-738). Hek293 cells expressing
P2X7R were generated by lipofectamine transfection of the human P2X7R cDNA
(Genbank accession number BCO011913) under the control of the human
cytomegalovirus immediate-early (CMV) promoter and inserted into the pcDNA3.1
vector (Invitrogen). Cells were cultivated at 37°C with 8.5% CO; in Dulbecco's
modified eagles medium (DMEM; GibcoBRL/Invitrogen) supplemented with heat-
inactivated foetal calf serum (10% v/v), 2 mM L-glutamine, 100 units/ml penicillin, 0.1

mg/ml streptomycin, and 750 pg/ml Geneticin G418 (GibcoBRL/Invitrogen).

Inhibition of Bz-ATP-stimulated P2X7R by test compounds was monitored by
measuring changes in calcium influx using the Fluo-4-AM fluorescent dye according
to the manufacturer's recommendations (Molecular Devices Corporation, U.S.A.).
Briefly, Hek293 cells expressing P2X7R were cultured in 96-well plates at a final
density of approximately 10,000 cells per well. On the day of the experiment, the
culture medium was completely removed from the wells and cells were washed one
time in assay buffer (1X Hank's Balanced Salt (HBSS) solution containing 20 mM
Hepes buffer pH 7.4 and 250 mM Probenecid; GibcoBRL/Invitrogen). The cells were
incubated in 50 pl of assay buffer containing 100 pM Fluo-4 AM fluorescent dye per



pyrrolidino, 5Htetrazolyl propyl, nethylcarbanoyl, dinethylcarbanoyl, or

et hyl net hyl car banoyl, wherein Ris Cl1-C5 alky!; R3, R4, R5, RQ are at each

occurrenceOi2ntepsndent | y sel ected from hydrogen, hal ogeRC{iEPR010@F309F, Br or

), nethyl, methoxy, cyano, or trifluoronethyl; a, b, ¢, d, x are at each

occurrence independently sel ected fr6m carbon, or nitrogen; or a

phar I C acceptabl e salt or_solvate thereof oyn

accord'Y%E*qr ? lrr’r?‘tlr Qmetﬁmﬁ?r‘?&'r?s ﬁb%ﬁsiaé'ut?&germf?waw ?P m"% Au

subst 'f%%o%n%%’y@cﬁlﬁg tﬁéﬁ’%n@ded P& cehb v@fe@a@{é@éﬁce Wasé\ﬁfe%uffeﬁj\' -

CF3, hal ogen, piperidino, norpholino, pyrrolidino or SH-tetrazol yl propyl .3
A ccﬁwﬂbanFb,toe@rMVlh@ Glutbhissay buffer, (withausimrum4 AMA apndaipingethectest! from

el oncBiRRRelGrS TERL FuEs 2 vl A Bh ety BROCKIST A0 wHEATREPLYT
2] oct a«vaslaua@@téml ﬂu&escéqcs‘eowa@%daa@r@@rldlawlé)@t@ﬂ:@ m @lolewiar Beniddd, i s
Cl-C5 al k dr oxyal kyl A conpound according to any_one of

cl ai mdJ.8. 'Kd apcordm@rt@. %eefpllq:\@@gt par@méiersw%mm ﬁscfba’i@nﬁdade@n@w %‘Sen .
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compounds were added at concentrations of 0.001 pM up to 60 uM. The
fluorescence data were processed using a lag time of 15 seconds, recording 45
seconds, zero baseline calibrated using 2 points, and % baseline multiplier set at 3.
Then, the area of the resulting curve was calculated and the half-maximal inhibitory
concentration (IC50) for each test compound was determined using SoftMax Pro
software (Molecular Devices, U.S.A.). Compounds of the present invention can inhibit
P2X7R activity with an 1IC50 between 1 uM and 0.001 uM. For example, the 1C50 of
compound described in Example 2 is approximately 0.0038 pM.

Example 69
N-indol-3-yl-acetamide and N-azaindol-3-yl-acetamide compounds reduce

interieukin-1 beta secretion

The effects of compounds of the present invention on IL-1 beta secretion is assessed

using isolated human monocytes.

Briefly, human monocytes were purified from human blood by Ficoll-Pague from
Buffy coats as follows. The Buffy coat is a greyish white layer of white blood cells and
platelets that accumulates on the surface of sedimented erythrocytes when blood is
allowed to stand or is centrifuged. Each Buffy coat (one per donor) was diluted with
PBS and 20 ml added on top of 15 ml of Ficoll-Paque. The gradient was centrifuged
at 900 g for 20 min at room temperature. The white interphase was transferred to a
new tube, washed 3 times with PBS with three centrifugation steps (600, 400, 250 g),
10 min each, at room temperature. The cell pellet of Peripheral Blood Mononuclear
Cells (PBMC) was resuspended (1x107 cells/mL) in RPMI 1640 supplemented with



C. 9 . A conpound according to any one of clains 1 to 7 , wherein one of a
b, c and d is N 10. A conpound according to any one of clains 1 to 9

sel ect ed WOQNM0/H8%LA - (4-chloro-1 -(2-hydroxyethyl)-1 PCT/EP2010/053097

H i ndol - 3- yI) 2-cycl oheptyl acet am de, -

Al - (4-brono- 1-(2- hydroxyet hy') 1/-1/- Bﬁdol 3- yI) 2-cycl oheptyl acet am de, -

L/ -(4-chl -ind l- | ohexyl acet am de, -

1~ 2-SpoRestnachiag: BaytrmAerin . KA dBrsaing ) PBVE) USReRS oA GO

L/-(4- rﬁB{;&%ﬁesl ané?gﬂﬁ%&%é@rﬂ{é’mon%cﬁlfe/s w&@ollet §5 xa%er% f%YQhH*é%@t?YtaS% ani de,

- L/-(4 ydrioxypropyl) ndol - 3- -2-cycl oh i acet am de,

- L/- (@,@@mm melnohﬁuheexmtdymlhpcaﬂasmd@ v\rasyegi-aauawmtbﬁéasl ﬁheﬁaah{iﬁ de, -

H Ej c@ﬁq&r&ngatfd( ré\%)éfgﬁ%@p§§)v\; hiln a?/%lof lné/ut)ati%nce}{%ﬁeeé%} lefe} a/&ta e,

[-1-1 relQhe 3gWd )/ve$e %wgh%e%wsaéﬁewmr 164@ 6dpHeaTERtdd w(tma%wm hyl) -i
Hi ndoi’- S-yO- S-cycl ohept yl propanam de, - L/-(4- Chl oro-1 -(2-hydrox thyI) 1

H- pyr resiran2 aB-a) l@ppyeantmtmofu1)x196/m5/@ndhpba§ecamtgrﬁ 4 wellg/ plale §p%

T RS oA e APy TSR Stk SenErny Wik M, PiAS e
cycl ohgplydragstedmvith 10% heat-inactivated fe’cal bovine serum to avoid IL-1R

L/ - (4-brono- 1- (2- hydr oxyet hyl) - 1H pyrro! o[ 2, 3-b] pyri di n-3-yi)-2-
contamination from the human serum.

The day of experiment, the macrophages were pre-stimulated for 2 hours with 1
pg/mL LPS at 37°C. Then 100uM BzATP were added to the cells and incubated for
30 minutes at 37°C. AFC-5128 (see figures for concentrations) was added 5 minutes
before the stimulation with BzZATP. Control samples corresponded to the cells without
any treatment. After incubation, the supernatants were collected by centrifugation
(250 g for 5 minutes) and IL-1R secretion was measured by using the human IL-1
beta/lL-1F2 Quantikine ELISA Kit following manufacturer's instructions. Several
donors were tested separately for AFC-5128. Each donor was tested in triplicates for
each treatment. The O.D. at 450nm was measured for each data points and the IL-
1% concentration calculated based on a standard curve. The IL18 concentration was
further calculated to have a concentration in pg/mL/10E+8 cells, together with its

standard deviation.

An example of reduced IL-1beta secretion by the compounds of the invention is

illustrated (in this case, the compound described in Example 2) in Figure 1.

Example 70

Analgesic and Anti-inflammatory Effects

This example illustrates the analgesic and anti-inflammatory benefits of the
compounds of the present invention using a carrageenan-induced paw edema model

of inflammation.



cycl oheptyl acetam de, - L/-(4-chloro-1 -(2-hydroxypropyi)-1

H pyrroiof 2, 3-6] pyridin-3-yl)-2- cycl oheptyl acetam de, - L/-(4-bronp-1
- (2- hydr owopomppBd241 H-pyrrol o 2, 3-j b] pyri di n-3-yl)-2- PCT/EP2010/053097

cycl oheptyl acet amlde, -

L/ - (4-chl or o- 1- (2- hydr oxyet hyl ) - 1H p§$rrol o[ 2, 3-i b] pyri di n-3-yl ) - 3-

cyclo

oY o oS PRSBTARGHE Dawisy tals etostallshoed by a subaianesys: inisrtion 8L
N-(4- céﬁrfagéehan(@%mfsgémb@pww; Htmplaﬁwbmecw:tr@ﬁguﬂ ARel paWder -

N-(4-bronmo-1 -(2-hydroxypropyl)-1 Hindoi - -cyci ohexyl acet am de, -
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compound or vehicle administration (or 2 hr of carrageenan challenge), the plantar

test was performed followed by the recording of paw volume.

For the plantar test, each rat was place on preheated glass stand. Both of the hind
paws of the animal were stimulated with a radiant heat source. The latency of paw
withdrawal from the stimuli was recorded. An increase in the response latency of paw
withdrawal is interpreted as an analgesic response. Three trials were given o each
animal in order to obtain an average withdrawal latency. The mean Paw Withdrawal

Latency (PWL) of test group was compared with the vehicle treated group.

For the paw edema test, the increase in paw volume for each animal is calculated by
subtracting left hind paw volume from right hind paw volume (Difference in Paw
Volume = Right Hind paw volume — Left hind paw volume). An inhibition of the
increase in paw volume is interpreted as an anti inflammatory response. Observed
results were verified statistically using ANOVA Tukey's multiple comparison tests.

Results are illustrated in Figure 2.

A compound of the present invention (the compound described in Example 2) was
evaluated for increase in the paw withdrawal latency to respond to the heat stimulus

which is indicative of an analgesic response.

A compound of the present invention was also evaluated for inhibition of paw edema

induced by carrageenan which is interpreted as an anti-inflammatory response.



cycl ohexyl acetam de, - N (4-bromp-1 -(1 ,3-di hydroxypropan-2-y!)-1

H i ndo!-3-yl)-2- cycl ohexyiacetamde, - N (4-chloro-1 -(1

, 3- di hydrweyproopse?d2-y!)-1 Hindol -3-y!)-2- cycl ohept yl CEtERRd 10853097
N-(4-bromo-1 -(1 , 3-di hydroxypropan-2-yl)-1 Hindol-3-yl)-2-

cycl oheptyl acet am de, - 2-(bicycio[268.2]octan-1-yl)-N(4-chloro-1-(1

2- (b| ?i*g#@ﬁ%@?g%ﬁﬁ%ﬁﬁ% I4 b:rgo)r/r{)) iC((aELadegl hydroxypropan 2- g/l )-1
1

H ndol - 3-yl)acetam de, - N (4-chioro-1-(1 , 3-di hydroxypropan-2-yl

H-indo! -3-yl)-3- cycl ohexyl propanam de, - N—(4 brono-1-(1

, 3-di I’@@W@x?dhb}b&twfﬁh%taﬁeﬁtﬁﬂm W<P-&1). cyci ohexySpr opanani de, -

N-(4 chl oro-1-(1 , 3-di hydroxypropan-2-y!)-1 Hindol -3-yl)-3-

cycl ohept yl propanam' de, - N-(4-brono-1 -(1 ,3-di hydroxypropan-2-yl)-1

Hi ndcmg@eyiz) Adalgestd ahe pAntl- W!@ﬁﬁﬁ@tm;d%ﬁectd\b(\la Model of Inflammation (***

-(3-am %0001)hydr oxypropyl)-4-chloro-1 Hindo!-3-y!)-2- cycl ohexyl acetam de,
p<



- N-(1-(3-am no- 2- hydr oxypropyl )-4-brono-1 Hindol -3-yl}-2-
cycl ohexyl acet am de, - N (1-(3-am no-2-hydroxypropyl)-4-chloro-1
H i ndo! - 3wgl2prizrsezycl ohept yl acet ami de, - N-(1 PCT/EP2010/053097
- (3-am no- 2- hydr oxypropyl )-4-brono-1 Hindol -3-yl)-2- cycl oheptyi acetam de,
- N-(1-(3-am no- 2- hydr oxypr opyl ) - 4- chPoro-1 Hindol - 3-yl)-2-
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wherein,

- R4 is a mono- or bicycloalkylalkyl group or mono- or bicycloalkyl group;
yi g

- R, is selected from straight or branched C4-Cs alkyl which may
optionally substituted with —OH, -CH»-OH, C4-Cg alkoxy, NH2-, N(Rg)2-

, NHRz-, CN-, CF3, halogen (i.e. Cl, F, Br or I), piperidino, morpholino,

pyrrolidino, 5H-tetrazolylpropyl, methylcarbamoyl, dimethylcarbamoyl,
or ethylmethylcarbamoyl, wherein R, is C1-Cg alkyl;

- Rs, R4 R, Rg are at each occurrence independently selected from

hydrogen, halogen (i.e. Cl, F, Br or [), methyl, methoxy, cyano, or

trifluoromethyl;

- a, b, ¢, d, x are at each occurrence independently selected from carbon,

or nitrogen; or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to claim 1, wherein R is substituted with one or two
substituents selected from —OH, -CH,-OH, C+-Cs alkoxy, -NH2, NHRa, -CN, -

CF3, halogen, piperidino, morpholino, pyrrolidino or 5H-tetrazolylpropyl.



- N-(4-bronp-1 -nmethyl-1 Hindol-3-yl)-2-cyc!ohepty! acetam de, -
2-(bicyclo[2.2.2]octan-1 -yl )-N(4-chloro-1 -nethyl -
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-nmet hyl -1 Hindol -3-yl)acetam de, - (4-chloro-1 -methyl -

H i ndol - 3-yl ) - 3-cycl ohexyl propanam de;” . N-(4-brono-1 -nethyl-

H- i ndol - 3-yl ) - 3-cycl ohexyl propanam de, - N-(4-chloro-1 -nethyl -

H i ndoI 3-yl)-3-cycl ohept Ipropanamd - N-(4-brono-1 -nethyl -
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5. A compound according to any one of claims 1 to 4, wherein at least two of Rj3,

R4, R5 and Rg are hydrogen.

6. A compound according to any of claims 1 to 5, wherein x is CH.

7. A compound according to any of claims 1 to 5, wherein x is N.

8. A compound according to any one of claims 1 to 7, wherein a, b, ¢, and d are
C.

9. A compound according to any one of claims 1 to 7, wherein one of a, b, ¢ and
dis N.

10. A compound according to any one of claims 1 to 9 selected from:

- N-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-indoi-3-yl)-2-cycloheptylacetamide,
- N-(4-chloro-1-(hydroxymethyl)-1H-indol-3-yl)-3-cyclohexylpropanamide,
- N-(4-bromo-1-(hydroxymethyl)-1H-indol-3-yl)-3-cyclohexylpropanamide,
- N-(4-chloro-1-(hydroxymethyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,



claims 1 to 10. 12. Pharmaceutical conposition according claim1l, further
conprising an additional active conpound in separate or unit dosage form
for sinulwenemusson sequential adm nistration.13. Phar nRCe®mP2@alos3097
conposition according to claim 1l or712 for the treatnment of affective

di sorders. 14. Pharmaceutical conposition _according to claim13 , wherein
the aff ect iVe@Pspasi-(hysdragmethy 1#6\%0&&3&)6@3‘%3’8@?‘98%@@?%3rBIdﬁoI ar

di sorder and,sghi hr eni a6 tcal )i fp.en according to
claim11l or q\@&%@&ph@ *@égﬁﬂﬁpg neu@g%ge{wgﬂﬁr?\%’e;[’d?seases and

di sorders, diyskhsegaast@dntddsorders which are nediated by or result in

neur oi nfi a tion and central |l y- I at ed opsychi atri¢ di seases and

di sorders. - .(4‘gF%fF‘ﬁTa1(f 'BY@QP‘V%B%%&PY%H%%%@B%ﬁ%nt éyli'ﬁéi m 11 or 12, for
the treatne HeRALRetalNfid ammat ory processes, and degenerative conditions.
17. Phar mcergdtcgcgﬁﬁco%os{jt’i on according to claim 16, wherein the

i nf | anmat o-y-44-cbless- 1-Q- By rexyatdyli-1 6hpy helofgB dilelyriindryl}-£s, ost eoporosi s
and chronic Obisi?“ﬁfii vef\%ﬁu nonary di sease. 18. Pharnaceutical conposition
accor di ng t &YEPAPRYIZE® ein the degenerative condition is sel ected from

grL ﬂJfoma, age(4-ekathed -(@ﬁykﬂr@&yéiﬂ?ﬁfﬂ&#-@}/ir@rbp,Gviﬂbwi&n-@ﬁvﬁopat hic pain,
pl e sclerosis, anyotrophic lateral sclerosis,

cycloheptylacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-2-
cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-2-
cycloheptylacetamide,

- N-(4-chloro-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-
cyclohexylpropanamide,

- N-(4-bromo-1-(2-hydroxyethyl)-1H-pyrrolo[2,3-b]pyridin-3-yi)-3-
cyclohexylpropanamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-yl)-2-cyclohexylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-
yhacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(2-hydroxypropyl)-1H-indol-3-
yhacetamide,

- N-(4-chloro-1-(2-hydroxypropy!)-1H-indol-3-yl)-3-cyclohexylpropanamide,

- N-(4-bromo-1-(2-hydroxypropy!)-1H-indol-3-yl)-3-cyclohexylpropanamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-bromo-1-(2-hydroxypropy!)-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(4-chloro-1-(1 ,3—dihydroxYpropan-Z-yl)-1 H-indol-3-yl)-2-

cycloheptylacetamide,



Par ki nson' s di sease and Al zhei ner's di sease. 19. Pharmaceutical conposition
according to claim1ll or 12, for the treatnent of neuropathic pain.
WO 2010/118921 PCT/EP2010/053097

72

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-2-
cycloheptylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-
indol-3-ylyacetamide

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-
indol-3-ylyacetamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-
cycloheptylpropanamide,

- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-
cycloheptylpropanamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-2-
cycloheptylacetamide,

- N-(1-(3-amino-2-hydroxypropyl)}-4-bromo-1H-indol-3-yl)-2-
cycloheptylacetamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-2-
(bicyclo[2.2.2]octan-1-yl)acetamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl)-2-
(bicyclo[2.2.2]octan-1-yljacetamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl)-3-
cyclohexylpropanamide,

- N-(1-(3-amino-2-hydroxypropyl)-4-chloro-1H-indol-3-yl)-3-
cycloheptylpropanamide,



11.

12.
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- N-(1-(3-amino-2-hydroxypropyl)-4-bromo-1H-indol-3-yl)-3-
cycloheptylpropanamide,

- N-(4-chloro-1-methyl-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-methyl-1H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-chloro-1-methyl-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-bromo-1-methyl-1H-indol-3-yl)-2-cycloheptylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-methyl-1H-indol-3-yl)acetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-methyl-1H-indol-3-yl)acetamide,

- N-(4-chloro-1-methyl-1H-indol-3-yl)-3-cyciohexylpropanamide,

- N-(4-bromo-1-methyl-1H-indol-3-yl)-3-cyclohexylpropanamide,

- N-(4-chloro-1-methyl-1H-indol-3-yl)-3-cycloheptyipropanamide,

- N-(4-bromo-1-methyl-1H-indol-3-yl)-3-cycloheptylpropanamide,

- N-(4-chloro-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-
cyclohexylacetamide,

- N-(4-chloro-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-
cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-1H-indol-3-yl)-2-
cycloheptylacetamide,

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(2-hydroxy-3-(methylamino)propyl)-
1H-indol-3-yl)acetamide, and

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(2-hydroxy-3-(methylamino)propyl)-
1H-indol-3-yl)acetamide.

Pharmaceutical composition comprising a compound according to any one of

claims 1 to 10.

Pharmaceutical composition according claim 11, further comprising an
additional active compound in separate or unit dosage form for simultaneous

or sequential administration.
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19.
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Pharmaceutical composition according to claim 11 or 12 for the treatment of

affective disorders.

Pharmaceutical composition according to claim 13, wherein the affective
disorder is selected from depression, anxiety, bipolar disorder and

schizophrenia.

Pharmaceutical composition according to claim 11 or 12, for the treatment of
neurodegenerative diseases and disorders, diseases and disorders which are
mediated by or result in neuroinflammation and centrally-mediated

neuropsychiatric diseases and disorders.

Pharmaceutical composition according to claim 11 or 12, for the treatment of

pain, inflammatory processes, and degenerative conditions.

Pharmaceutical composition according to claim 16, wherein the inflammatory
process is selected from rheumatoid arthritis, osteoporosis and chronic

obstructive pulmonary disease.

Pharmaceutical composition according to claim 16, wherein the degenerative
condition is selected from glaucoma, age-related macular degeneration,
uveitis, neuropathic pain, multiple sclerosis, amyotrophic lateral sclerosis,

Parkinson's disease and Alzheimer’s disease.

Pharmaceutical composition according to claim 11 or 12, for the treatment of

neuropathic pain.



