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conpetitive inhibitor of the isopenylated cysteine substrate and a
non-conpetitive inhibitor of the nethyl donor AdoMet. Cysnethynil caused

t he m sl owat2oom1ef28RAS and i npai red epi derrmal growt h faecorscogradzsag i n
cancer cells. It blocked anchorage-i ndependent growth in a colon cancer
cell line which was reversed by overexpression of Icnt. A recent report
showed that 25 induction of autophagy by cysnethynil is a major contributor
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[ 0009] Thefrefore, .there remains a need to identify effective inhibitors of

| et t hatt cpgegenesisin sgveral e egll medelS neutic effects for treating cancer and
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t competitively inhibits methyltransferase activity. However, AdoHcy is not a selective inhibitor

of Icmt and affects the activity of other cellular methyltransferases. The second class of Icmt

15 inhibitors is structural analogues of the substrate prenylcysteine. Examples are N-acetyl-S-
farnesyl-L-cysteine (AFC) and N-acetyl-S-geranylgeranyl-L-cysteine (AGGC). These
cbmpounds are competitive inhibitors of Icmt but as structural mimics of the carboXy—terminﬁl
prenylcysteine of processed CaaX proteins, they would impact a large number of processes
controlled by CaaX proteins.

20 [0007] Cysmethynil (2-[5-(3-methylphenyl)-1-octyl-1H-indolo-3-yl]acetamide) is a
competitive inhibitor of the isopenylated cysteine substrate and a non-competitive inhibitor of |
the methyl donor AdoMet. Cysmethynil caused the mislocation of RAS and impaired epidermal
growth factor signaling in cancer cells. It blocked anchorage-independent growth in a colon
cancer cell line which was reversed by overexpression of Icmt. A recent report showed that

25  induction of autophagy by cysmethynil is a major contributor to the cell death that accompanies
pharmacological inhibition of Icmt.

[0008] Some natural products from marine sponges (spermatinamine, aplysamine 6) and
- plants (prenylated B hydroxychalcones, a flavanone S-glabrol) have been identified és Icmt
inhibitors but they were either weakly potent inhibitors or lack drug-like features. Cysmethynil

30 remains the most promising compound to date. However, qysmethynil ‘has no dissociable
functionalities and its high lipophilicity and poor aqueous solubility may potentially restrict its

clinical application. Although modifications made at the N-substituent of the indole ring and the .
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R4 \R2 15(1) wherein RL and Y are independently selected fromthe group
consi sting of hydrogen, hydroxyl, Cl- 2oal kyl, C2.20al kenyl, C2_20al kynyl
Cl_20acylwoCGnoymknral kyl , C3_8cycl oal kenyl, aryl, hetero®&CylsG2010/000286

het eroal i cycl yl, hal ogen, carbonyl, thiocarbonyl, O0-carbanyl,
O-thiocarbonyl 0- car boxy, 20 isocyanato, thiocyanato, silyl, sulfonam de,
thio, - -SH, - N=N, N:O and NX1X2, wherein one or nore of the
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Cl_ nacyhnknG{izn80ycI oaI kyl , CS 80yc| oal kenyl aryl, heteroaryl and
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ring Canmhﬂntbﬂ&ﬂdmto at Ieast one 3-8 rrenber ed ring, wherein the ring can
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the group ST 1 .w%¢r @w@e thepysngig i toRIPYifEP PAMERASFISISEHeRmROSItion dhat

wher ei N {R&abk R aftAProferaiR et Uirechnbd calls. | east one substituent sel ected
fromthe group consisting of hydrogen, hydroxyl, G _20al kyl, C2_20al kenyl,
C2_20hl kynyl, Cl1- 2oacyl, C3_8cycl oal kyl, C3_8cyc|oa| kenyl, aryl,

het er oar yl , heteroalicyclyl ly i carbonyl, 0-carbany|,
0-t hi ocar bonyl, 0-carboxy, isgig@vana gww%f@ﬁsi lyl, 15 sul fonam de,
thio, -UN, [0032DH, InSkine -ddpeét, -the=OineendiohXjivéRidesv 4 hcankpeupd oofi Sormlatl tdrea

follow n S are cl uded:

3-(1-pi p‘g?"f"ﬂf‘ Pffgl[ylﬁ‘?ﬁpt ?#t&g‘fré‘?fl- hexanami ne;

1- (4-nmet hyl- 3- penten-1-yl) - (phenyl net hyl ) - 1H | ndol e- 3- net hanami ne;

1- (3-buten-1-yl)-N (phenyl hyl ) - 1H | ndpl e- 3- met hanam ne; 20 5-

et henyl - N, N-di net hyl -1 - h(phe H- 1 ndol e- 3- net hanam ne, honopol yner
(9C1); N, 1-dinmethyl - N- (Bi< <2- pragen-1 -yl)-1H | ndol e-3 - net hanam ne;
N, 1- di met hyl - N- (3 - phenyl - | ndol e- 3- et hanam ne, (E)- (9 C);
R4 ’

15 _ 4]
wherein ‘
R, and Y are independently selected from the group consisting of hydrogen, hydroxyl, C;.
sealkyl, Cj.0alkenyl, Cy.p0alkynyl, C.p0acyl, Cs.scycloalkyl, C;scycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
20  isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N_=O and NX;X,,

wherein one or more of the hydrogen atoms of the indole ring can be replaced by Y;

R, is selected from the group consisting of hydrogen, Ci.20alkyl, Cyppalkenyl, Cy.opalkynyl, C;.
20acyl, Csgcycloalkyl, Csscycloalkenyl, aryl, heteroaryl and heteroalicyclyl;
25
Ry is (CH,),NX;Xy, n being an integer from 1 to 4;



3 - [[4-(2, 6-di nethyl phenyl)-1-piperidinylinethyl]-

1- (phenyl net hyl )-1H 1 ndol e; 5-phenyl -3 -(1 -piperidinylnmethyl)-1HIndo le ;
251- met hyweoeiltpizger i di nyl net hyl ) - 543- ( 1- pi peri di nyl) - PCprsopymnode2¢6 | - 1H- | n
dol e; 1-(phenyl nmethyl)-3-(1-piperidinyl nethyl)-1H1ndol e, hydrochloride
(1:1); 1-(pheny|nethy|)-3-(1 -pi peridinylmethyl)-1H1ndo le ;

N, N-di et hyl - N-nonyl -1 - (phenyl nmet hyl ) -1H I ndol e- 3- met hanam ni um

N, N- di hyl,- N- oct yl yl met hyl ) - 1H | ndol e- 3- met hanam ni unm 30

N, N- di ﬁ%hy O[g[“ftX Shgﬁglﬂh(#ét hyl ) - 1H i ndol1- 3-yI ] met hyl ] - 1- hept anani ni um
N-(phenyl net hyl) - 1- (2- propen-1-yl)-N(4- pyridinylnethyl) 1H 1 ndol e- 3- net han
am ne; 5-nethyl-3-(1-piperidinyl methyl pr open- 1- 1H | ndol e; and
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i nventi on pr of preparing @ conpound of formul a

met héd i téroaleychlidirng a phosphlne conpound to a solution contalnlng the
conpound of formula Il 5 (11); wherein Z is a |eaving group, under
conditions to forma conpound of forrmula Il (111) 10 The nethod further
i ncl udesxpddixnomay, wgether andl @e naidgehyaﬂ@nthzahﬁ@ tiscon, Uﬂ'ohﬁrh ]s:i aienﬂﬁreidrmﬁg)e
first steﬁ to forma conmpound of formnula I 0014 athird as ec
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[0015] In a fourth aspect, the invention provides a pharnaceuti cal
conpldsi t1,@n3 oTHd’umbermmrmsqlmﬂd fcmwﬁm@ummnsmnm deexyghe nigegrousdplor

formula | nd“pha tﬁhsc“ ]91%? t%oe‘{ﬁ the nnn%QQI{LEl 1{%@1&({ Bg Nt RARCGHe dsu%tkﬁaéxﬂvs%i%&{eﬁn

prOV|des res ease or
associ atfeénvhe fgrbmtoxfsisttmg i otf yhydﬁgen nkeydaad)li G¢ioulitels Gdpalkengt, eEszﬁxagkymyd;oﬁpou nd

2 si xt h EHboCaehHBARHy SRRV BB SeleOpUu e B P Paogr, carbon, ||
thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl,

15  sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N=0 and NX;X3; '
with the proviso that the following compounds are excluded:
3-(1-piperidinylmethyl)- 1H-Indole-1-hexanamine;
1-(4-methyl-3-penten-1-yl)-N-(phenylmethyl)- 1H-Indole-3-methanamine;
1-(3-buten-1-yl)-N-(phenylmethyl)-1H-Indole-3-methanamine;

20  5-ethenyl-N,N-dimethyl-1-h(phenylmethyl)-1H-Indole-3-methanamine, homopolymer (9CI);

N, 1-dimethyl-N-(3-phenyl-2-propen-1-yl)-1H-Indole-3-methanamine; |
N, 1-dimethyl-N-(3-phenyl-2-propenyl)-1H-Indole-3-methanamine, (E)- (9CI);
3-[[4-(2,6-dimethylphenyl)-1-piperidinyl]Jmethyl]-1-(phenylmethyl)-1H-Indole;
5-phenyl-3-(1-piperidinylmethyl)-1H-Indole;

25  1-methyl-3-(1-piperidinylmethyl)-5-[3-(1-piperidinyl)- 1 -propyn-1-yl]-1H-Indole;
1-(phenylmethyl)-3-(1-piperidinylmethyl)-1H-Indole, hydrochloride (1:1);
1-(phenylmethyl)-3-(1-piperidinylmethyl)-1H-Indole;
N,N-dimethyl-N-nonyl-1-(phenylmethyl)-1H-Indole-3-methanaminium;
N,N-dimethyl-N-octyl-1-(phenylmethyl)-1H-Indole-3-methanaminium;

30 N,N-dimethyl-N-[[1-(phenylmethyl)-1H-indol-3 -ylJmethyl]- 1-heptanaminium;

| N-(phenylmethyl)-1-(2-propen-1-yl)-N-(4-pyridinylmethyl)-1H-Indole-3-methanamine;
5-methyl-3-(1-piperidinylmethyl)-1-(2-propen-1-yl)-1H-Indole; and
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20 WD 2011/ 014128PCT/ SG2010/ 000286 (M) or a pharmaceutically
acceptable salt thereof, wherein 5 Rl and Y are independently selected from
t he groupwoansi/atizag of hydrogen, hydroxyl, Cl1_ CeC2Bsh&@ngd286

C2_20al kynyl, Cl1_20acyl, "C3_8cycl oal kyl, C3_8cycl oal kenyl, aryl,

het eroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O0-carbanyl,
0-t hi ocar bonyl , 0'carboxy i socyanato, thiocyanato, silyl, sulfonam de,

wid(r)ogen MM[S qlﬁ’éé lr{%%h¥lp{:ﬁgz'ﬁrgg) gi(l?cﬁ)wmgi wl)ft eafg'rﬁﬁ'n});ea()f the

t er penoi d; [6813] $n éGéBaxﬁq\disMZthertnb@mg p@cﬁhdld%tﬁﬁﬁfhoﬂr(ﬁ‘f’prépdrmyb cdMpdund of
hydr ogen or Cl-C4 al k and X2 are |ndependent sel ected fromthe
group cofesmala; lhdhgfmef }g;e# egfélﬁies @dding 7 RRsphin compaundeteyd soletion santpipyg the
Cl_20acylym Qﬁa@SYQEQBhHY| C3_8cycl oal kenyl , aryl, heteroaryl, and
heteroalchEIy 15 X1 or X2 may, together mﬁth t he nitrogen atom
bearing them formad3:8 ne-nered rlng wherein the 3-8 nmenbered ring can
be fused to at | east one =red ring, wherein the ring can optionally
conprise 0, 1, 2, 3 or 4 & oatggns sel ected fromthe group

consi sting of oxygen, ni i
ring can be substituted by styone substituent selected fromthe group
consi sting of hydrogen, hydroxyl, C\Z20al kyl, 20 C2-20al kenyl,

C2_-20al kynyl, C1_20acyl, C3_8cycloal kyl, C3 _8cycl oal kenyl, aryl,

het ersoaryl, heteroalicyciyl, hal ogen, "@arbonyl, thiocarbonyl, O0-carbanyl,
0-t hi ocar bonyl, 0-carboxy, |socyqnpto thlocyanato silyl, perhal oal kyl,

sul fonyl, sul fonam de, thio, -SH, - N=N, -N=0 and NX1X2. [0018]
In a sethﬂrﬁn%isedcqvmgwoummedtn condlpowpdeisn acmmmdmﬂ fgmufodhula VI11T WO
2011/ 014128PCT/ SG2010/ 000286 (M 11)

i)
10  The method further includes adding an amine and an aldehyde to the solution obtained in the

first step to form a compound of formula I.
. [0014] In a third aspect, the invention rprovides a method of killing the cell. The method

includes administering to the cell a compound of formula I as described above.

[0015] In a fourth aspect, the invention provides a pharmaceutical composition. The

15  pharmaceutical composition includes the compound of formula I as described above.

[0016] In a fifth aspect, the invention provides a method of treating a mammal with a
disease or disorder associated with Icmt activity. The method includes administering a
compound of formula I or a pharmaceutical composition as described above.

[0017] In a sixth aspect, the invention prevides-a compound of Formula VII

20°



or a pharmaceutically acceptable salt thereof, wherein 5 Rl and Y are

i ndependently sel ected fromthe group consisting of hydrogen, hydroxyl, Cl_
20al kYl , w@ 0alikesyl , C2_20al kynyl, Cl _20acyl, C3_8cyclroalsicpdi0/000286
C3_8cycl oal kenyl , aryl, heteroaryl, heteroalicyclyl, halogen, “carbonyl,

t hi ocar bonyl, 0-carbanyl, O-thiocarbonyl, O0-carboxy, isocyanato,

t hi ocyanato, silyl, sulfonamde, thio, -CN, -COOH, -SH, -N=N, -N=0 and
NX1X2, wherein ong or nore of the hydrogen atons of the indole ring can be
replaced by Y; 10°R2 is selectked fromthe group consisting of hydrogen,

G _mal kyl, C2_20al kenyl, C2_2pal kynyl, Cl_ 2oacyl, C3_8cycl oal kyl,
C3_8cyc|oa|keny|, a het erfoar yl and heteroalicyclyl; R3 is (CH2)CCNX1X2,
n being an inte R4 is hydrogen or G -C4 al kyl; wherein X
and X2 toget her mth the |nitrogen gtom bearing them forma 3-8 menbered
ring, wherein 15 the 3-8 [nmenbered rlng can be fused to at |east one 3-8
menbered ring, wherej N9 can optionally conprise O, 1, 2, 3 or 4
further heteroatons selectedg%ron1the group consisting of oxygen, nitrogen,

sul phur and phosphorus; and erein the ring can be substituted by at |east
one substituent selected fronTthe group consisting of hydrogen, hydroxyl,
C 20allcyl, C2_ 2oalk Q%Q’ C2_20al kynyl, G _20acyl, C3_8cycl oal kyl,

C3 8cyc|oalkeny| aryl, teroaryl, 20 heteroallcyclyl hal ogen, carbonyl,
t hi-ocar b@rwph,an@aocatﬁdaélwbqept}lbidﬂabclmrmfnyl 0- car boxy, isocyanato, '

t hi ocyana 0, silyl, perhal oal kyl, sulfonyl sul fonam de, thio, -CN, -COOH,
_SH, - NMRF®UN=0 and NXI X2. 100191 In an ei ghth aspect, the invention

pr OViS(jeSRaaﬁ‘(D Yp @tenigdéfenfatiyldetected frofl 1RO otdipl dondBRad /0P BAMIZERN DBy, CL | X)
or a pharnaceutlcally acce ﬁ tahl e salt thereof ., wherein Y are

i ndependedkyly CaeplkendgCero eCaypatih Cowariophuly Capc ﬁ??@éln mﬂm‘a&w Cl_

20al kYl heqa'aﬁg%@p nB(eh@ gl _cadhnksy nﬂﬁiocar@onﬁo 3@ %Lpbaxg?l,SGYtﬁiog%&Y}Ll O-carboxy,

C3 8cyc|oa kenyl | "aryl’ heteroaryl, het et oal |c% b& car bonyl”,
t hi ocar bievsyenat@-thiseyametpl silyl, subfopamidsotya. -CBL cGPOBk ySH; é‘bd\i arOpand NXXo,

g o
r eplid@cedRbiy aYerpdddiRB i s sel ected fromthe group conS|st|ng of hydrogen,
Gy ol b (CHPHCONRIG, mhEtTS BPiEeniiim e &7 Bk REJroBRTor S AT
- (CH2) 2CNH N, afdHRRNERRA5HY3seléMed froRYiEHE Qasiip @Unsiamf,géf a&dﬁsgen IQQ&%l lo,.a
ninth aspect, the invention provides a conpound of Formula
20alkenyl Caoealkynyl, Cijacyl, C;. 8cycloalky1 Cs.scycloalkenyl, aryl heteroaryl and
heteroalicyclyl; or
15 X; or X; may, together with the nitrogen atom bearing them, form a 3-8 membered ring,

- wherein the 3-8 membered ring can be fused to at least one 3-8 membered ring, wherein the
ring can optionally comprise 0, 1, 2, 3 or 4 further heteroatoms selected from the group
consisting of oxygen, nitrogen, sulphur and phosphorus; and wherein the ring can be substituted
by at least one substituent selected from the group consisting of hydrogen, hydroxyl, C.,alkyl,

20  Cyaoalkenyl, Cjapalkynyl, Cigjoacyl, Csscycloalkyl, Cjscycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,

. isocyanato, thiocyanato, silyl, perhaloalkyl, sulfonyl, sulfonamide, thio, -CN, -COOH,'-SH, -
N=N, -N=0 and NX;X,. _

[0018] In a seventh aspect, the invention provides a compound of Formula VIII

25



R4 (X) or a pharmaceutically acceptable salt thereof, wherein 20 R1 and Y
are independently selected fromthe group consisting of hydrogen, hydroxyl,
Cl- 2oal kwb,20Gd120al kenyl , C2_2oal kynyl, G _20acyl, C3_gcysicaaiokyé2se
C3_8cycl oal kenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl,

t hi ocarbonyl, 0-carbanyl, O-thiocarbonyl, O carboxy, WO
2011/014128PCT/862010/000286 isocyanato, thiocyanato, silyl, sulfonam de,
thio, -CN, -COCH,_-SH, -N=N, -N=0 and NXI X2, wherein one or nore of the
hydr ogen at ons onihe i ndol e fing can be replaced by Y; R2 is selected from
t he group consistiNg of hydrogen, C _20al kyl, C2_20al kenyl, C2_20al kynYI
Cl- 2oacyl, G3 8cychoal kyl, _8cycl oal kenyl , aryl, heteroaryl and
heteroallcyclyf CH2) " CONXI X2, n belng an integer from1l to 4;
R4 is hydrogen or ein X1 is hydrogen and X2 is one
selected fromthe S{Of G _20al kyl, C2_20al kenyl, C2

2o0al kynYl, G _20a a oal kyl, C3 8cyc|oalkeny| aryl, heteroaryl
and heteroalicyclyl. | EF D&?CRIPTICN OF THE DRAW NGS [0021] The
invention will be better undeYstood with reference to the detailed
description 10 when considereBz2in conjunction with the non-liniting
exanpl es and the acconggﬂgrm)dramﬁngs{ [0022] Figure 1 shows Table 1

|l isting the conmpounds eries 1 and their 1C50 values for Icnt inhibition
and cel | or\d phairhadedticallf avdeptabletsaR tidtecfubst i t uent i s nodifi ed. [0023]

Figure 2 shows Table 2 listing the conpounds of Series 2 and their 1C50
val ues f®her8iB| cnt inhibition and cell viability, in which the R2

substg t ugNtyd § FRGinfE fcﬁdem Jeia@t%ﬂ] fréh QHE %r(ﬁxpsm%tlr;%‘lak‘% drogb:s tHydsh ec,I |

conmpounds of Seri es heir 1C50 val ues for bi'tion and ce
vi abi | i tzyalkylncwﬂchnylh@z Rslkmﬂsﬁn toaeht Ci a@ycrleﬁkﬂe.?dswloalheeﬂt pavl yhetarparel, si de

CheI T oo l9EE] SUSYH? SRR TR, O AR, O SRR CPLaft o 4
the R3 Slﬂdnﬁyhndtuethiocyeﬁlafoeslﬂ)dpﬁﬂifobgmﬁlesmhstCNUGE(DOHT; F&H, Nva -Netht arﬁerXa?ﬁa des.
[ 0026] Figure 5 shows Ie 5 listin e. gonmpounds and their
G50 val WREIR g PEFETS QTNDRreRm R b PRABRERFS bF FERRRFE D Yoo RL
subsig t ugNs skicte® Bloar@d gﬁ)ﬁp&i&nﬁ@ﬁﬂgeofﬂiydﬂ)g%ﬂaﬂi{_boalkyl Ca.z0alkenyl, Cy0alkynyl, C;.
s0acyl, Csgcycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl and heteroalicyclyl; |
R; is (CH,),CONXXj, n being an integer from 1 to 4; Ry is hydrogen or C;-C, alkyl;
wherein
X, and X, together with the nitrogen atom bearing them, form a 3-8 membered ring, wherein
15  the 3-8 membered ring can be fused to at least one 3-8 membered ring, wherein the ring can.
optionally comprise 0, 1, 2, 3 or 4 further heteroatoms selected from the group cdﬁsisting of
oxygen, nitrogen, sulphur and phosphorus; and wherein the ring can be substituted by at least
one substituent selected from the group consisting of hydrogen, hydroxyl, C,.ealkyl, C,.
soalkenyl, Craealkynyl, Cjaacyl, Csscycloalkyl, Csscycloalkenyl, aryl, heteroaryl,
20 heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
isocyanato, thiocyanato, silyl, perhaloalkyl, sulfonyl, sulfonamide, thio, -CN, -COOH, -SH, -
- N=N, -N=0 and NX,X,. |
[0019] In an eighth aspect, the invention provides a compound of Formula IX



[0027] Figure 6 shows Table 6 listing the conpounds of Series 6 and their

| C50 values for 25lcnt inhibition and cell viability, in which the R3
substi t uewd 2061/nepBaced with an ami ne side chain al ong wClsGaomde2Be cat i on
of the R2 substituent. [0028] Figure 7 depicts the lcnt inhibition
activity of cysnmethynil (cys), compound J17G (taken from Table 5); conpound
J38G (taken from Table 6); and conpound J3 (taken from Table 4). 30[0029]
Figure 8 depicts &he anti-proliferative activity of cysnethynil (cys),
conpound J17G (taken froanabhe 5); conpound J38G (taken from Table 6); and
conpound J3 (taken\from Tabl e; 4 WO 2011/ 014128PCT/ SG2010/ 000286

[ 0030] Figurer9 sho t he bi dlng capacities (%9 of cysnethynil (0), _
conmpounds (J1 (J38G 6-4 (0) to fetal bovine serum (FBS)
using 4 different ,4, 10 and 25 pM of each respective
conpound. DETAI LE[ DESCRI|PTI OF THE | NVENTI ON 5[ 0031] The present

i nvention is base n Qdi ng that the conpounds of the present

i nvention described hérein can retain or inprove on biological profiles as
conpared to cysnethynil, whil®& maintaining a nore favourable drug-1ike
profile, in terns of lower |ipdphilicities for exanple. In general, the
conpounds descri bed hquk have enhanced lcnt inhibition activity and nor e
potent anti-proliferative activities in cancer cells for exanple. Such 10
ant i - pr obn & paahaceetieily acteptzhie dab tiwwend, i N breast cancer cells for exanple,
as shown hn Exanple 7, Figures 1 and 2. Accordingly, the present invention
provi desV& & mound of Formula | or a pharmaceutically acceptable salt

t her epf iRy and 1Y) at5in@€s2Alidnilyt Sefecednordntle @rodpotdsisting ,of Alydesgen, Yhylréxyl, C,.
|ndependently sel ected fromthe group conS|st|n of h drogen hydrox I

G _20al kapplkylcs 2 agheerdn (p2oallynylo Si-pogixh Cr-exclo (C-seygloatieepyh gry ,klweroa
C3_8cycl Q&Arlsﬁmoouyl aﬁaibgenheéa%%r ydhloc%bﬁﬂoad)lc%siny,i ohal o268 Bny 1 35 Qam&ty,

t hi ocar bony Car banyl , hi ocar bonyl ", ’ 0- car boxy, i socyanat o, ,
t hi ocyaniaeayanao,| thiocyanato; erh:dmd@namidal tio, ~EN,, -COOBki-SHSA=N,NNRO and§Xakg

NX1X2, wherein X _and efine u i O«descri bed
her ei n. Wﬁer%lﬂlonef) orfl %%%h ﬁedr&enr?gorngs %f:‘}h‘% Hﬁoﬁs ocggtr? tr p%]ced (%Ythe i ndol e
ri nglcanRPs selected from the group consisting of hydrogen, C, zoalkyl C,. zoalkenyl, Cy0alkynyl, C;.

a0acyl, Cs_scycloalkyl, C;_gcycloalkenyl, aryl, heteroaryl and heteroalicyclyl; and
Rj3 is -(CH,),CONH,; or CH,NH,SO,CHj3; Ry is hydrogen or C;-C4 alkyl.

[0020] In a ninth aspect, the invention provides a compound of Formula X

Y

R3
Ry
| X
L
N\
o \
15 Rz

X)
~ or a pharmaceutically acceptable salt thereof,

wherein
20 R; and Y are independently selected from the group consisting of hydrogen, hydroxyl, C,.

aoalkyl, Cj.a0alkenyl, Ca.apalkynyl, Ci.g0acyl, Csscycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,

8



replaced by Y. In sone enbodi nents, Rl can be hal ogen which may be one of
fluorine, chlorine, iodine or bromne. In other enbodi nents, RL can be

(CH3) . - arwb 2anihim28s an integer of 0, 1, 2, 3 or 4. |n trhisceontess the
term"aryl"™ refers to an aromatic ring wherein each of the atons form ng
the ring is a carbon atom Aryl rings may be forned by five, six, seven,
ei ght, 25 nine, nDre than nine .carbon atons. In sone enbodi nents, aryl

roups nay be optiaona t ut e I u ne but
0 0u0% eIy S, T S S R B i,
2011/ 014&?&85%8&&3;&1} &Qﬂaﬁﬁirﬂmhfydmﬁ &3HBg m;dulesingtdaﬁ ibe rémaclefbeyaft tached to
any one O the nmain chaln atons 0O teary ring, an__i ustr iv
exanpl e, Rniseslerted fromythe grenpcgppgisting.ef h Yér%egu%sao%knﬁsﬁtz-zoe%fﬁniﬂecmogﬁwﬁdct 0
any of t(%s'ﬁg&@ Q%l&imﬁgéy&&m&ggwl He'té?&arirll dhd3RBPoMHEPAGE iRt s, R1L may be

0033] In the conpound of the
pr es eint RnwéﬁHn)a@ONmearbeulggmmatew foam d o &1 Rpisdydrogehen Gi-Gaslkyly wheretn n

chain | ggglrisrs}xy%o#eboﬁj& X%‘Of_](?neastfg ctte% %r% 2 g%;\fpué%an%g o afzgélk;l el %ogifl)(er?};f oc

car bon erm

conbi nat j,slkynyl,&f @2 yk Cs.gcysloakkiyl It gc)hlaUarkeﬁyl bxryb,rlﬁmahrgzlhmcrhdtgtcmmyaybon
conprising at |east one carbon ataq be saturat ed or nono- or

pol y-unsaturated and i W@ﬁ@?&lﬁlgwl*ﬂ X ali phatic group

contains 1@y TRE ifVRhforf QiPIbE b@ﬂéy ®detstddal \eltleéI@l%né@-H(ﬁiEYcletﬁred alekofipyibn
nmoi eties). The branches of the hydrocarbon chain may include |inear chains

as wel | wkemepnsiderratin ccopjporiien evitmaln sonTimting demples omdc Hiei ACcoptpaRYingmy
unl ess &h‘#wsse stated, be of any length, and contain any numnber of
branches yﬁl ‘cal ly, the hydr ocarbon (nmain) chain includes 1 to about 5, to
about 8, t t[l)(BB]DEiguﬁﬁOl Scliiow‘stT abibo U tlistifg thardoopoaddsns. Setib§ 084 thdinIGe naues for
enbodl rre ts, can |n hut are nqgt limted to rogen, Cl1-20al kyl,

Cl - mmhlbl eandegll v %ehtwmcht&% 2 SURISRBITHY 1S gl kenyl ,

C2- 8al keny 02§?Flga£éai l_m(mél Tabwzllﬁﬁhgm@%mp&n&aiﬂwé 2 aﬁa't}?e@lam% valGés @oacy! ,
Cl-8acyl, Cl-6acyl %cl oal kyl , - 8cycl oal keny aryl, heteroaryl or

het e1r50a|lpmymh}hltloq wdcﬂeHefpa éﬁmvmtbe Rpsubstitvenids mpdiedkyl or C2- 8al kenyl .
As N | t l
an i deo%@{)k?% EXBRYLT b'iizs Gfingd Be ddﬁﬁ uJEh‘% ofaéfe eé‘@tanhhgﬂé}b 3 R/Qu&%PY

ethyl, n- prop I sopropyl ut yl

sec- but ylcmt tnélumnduuarydl celltvm’onhta,rnplwhquemt W §ub$ampht; is memoytd by @acxylhry am1d9'$1de

1-propenyl, allyl, 1-butenyl, 3-butenyl, isoprenyl, 1-pentenyl, 3-pentenyl,

4- penté%??f di rethyl all yl, 1-hexenyl, 3-hexenyl, 5-hexenyl, 1-heptenyl,

3- helot enyl {mﬁshﬁi@lhwwbh@vsdrfoimmemyg thelcan@eﬁﬁcnidf Siﬂib@diaﬂ‘ﬁlﬂie?r Id?elvﬂaesftbe
ctyl or_isopreny 0035], |.n sone, enpo ts, s the fornmula o

(c:Hz?s N m%ntua%gn gelh Yi?‘ébt:}’r iywhigh t "ﬁstzsu “‘b‘FmdS rffpfklw@ﬁ iD¥ 3 Ypsfifent gther

(CH2) . NX}h XPsertifiry &flles2 can be the same substituent or can be di fferent

substituents. |I'n certain enbodi nents, X1 and X2 can be independently

sel ect ed f {926} Bi@um%sippv@owlgﬁ lisgngthe ppepoyds, of Serigp i jarg theirGCsy Balngsyfor

CL- 100 A e SR ey Py Py B e iy
Cl- 6acyl, (@oeyr Fxgafek(y lshov@BT Tdbdey 6 llicothgd< the \}compaunds, ofI8eties 6 any theialtt), values for
e e Lol R B e Blen o8k St B
ring. Th&adrdory with HmidBIRe:G o thd R, GdRtikentd saturated ring.
[0028] Figure 7 depicts the Icmt inhibition activity of cysmethynil (cys), compound J17G
~ (taken from Table 5); compound J38G (taken from Table 6); and compound J3 (taken from
Table 4).
30 [0029] Figure 8 depicts the anti-proliferative activity of cysmethynil (cys), compound J17G
(taken from Table 5); compound J38G (taken from Table 6); and: compound J3 (taken from
Table 4).



The 3-8 or 5-6 nenbered ring can be fused to at | east one other respective
3-8 or 5-6 nenbered WO 2011/014128PCT/ S&010/000286 ring. The ring can
al so conmpwoelidi4iks 2, 3 or 4 further heteroatons sel ectred/SGremobéess gr oup
consi sting of oxygen, nitrogen, sul phur and phosphorus. The ring can be
substituted by at | east one substituent selected fromthe group consisting
of hydrogen, hydroxyl, G 20a|ky| C2- nalkenyl C2_20al kynYl, G _20acyl,

nalogon, - o MOSBhFES f ek the i s3kakis o SR e G Srp i 5
' socyan? %Zlagzg (fﬁ_c%g%a& ) 13 ket bov%‘l‘él sfe%@g:]t % us x%'lpdlffeghlt cor@%tmn§ﬁ 4, NN,

-N=0 an X X1 and X2 sub stitu defined I n the conpound of
f ormul a dnd 25 pl\[l))ﬁ%]:hfmpmmccﬁﬂm:ddnents R4 can be a hydrogen or G-C4

| kyl f | th th hut , tt ti
o 107 0050 Prre TR E AT ER B ESCREBRIO N8 TR BN EnaON " 0%y 0 T O

covakently obbinsq‘:ﬂe §1;ersé&9tlﬁc&moﬁ%lm&sea%ﬁ {HRChEEs tHaPEheCodiPuRds BEHR &@y&& es
(e.qg. heteroary s and non-aromatic heterocycles), aromatics (e.g. aryls and

het er oarigyenyion adedcnihed- hfrremat:ancset@e . unmnverqmrrhmlqglcnétm%l@ycdSe@)mpam & may
be opti %ng‘rlrnl?t% SP b§v§ule UI%? gnta?m r' a ' Aord ‘r’&%@bl‘!’sj ‘%ﬁ%?r? aptr hl%a§{1 t% fngwlep

form par Ping Sys erm Pers _ nor e
rings, vlh;epmlextiby\moxoéxamﬂe Iﬁfgehdsrel 1i%e compRinds des‘cubedj her’Ehxehatvereﬂlaﬁaeaddﬁlt
refers to gtructunes ich two or. { rj ngs.share one or re bond%P
[0038] TAbYIGR3FH Ykt A RgrE patent antigprali eaaﬂa(e%%‘abesclaﬁﬁﬁlqeg F‘HE £y

cl oggd rdnﬁqule;aﬁw efitct!cBRBE s@ASn BFAM fafEdricBls foh @xdrhple dsShéwh ¥ BRMm@Egm and
at | east one atomformng the ring is a heteroatom Heterocyclic rings may

be for ndtigwys 1 linde. Acsordingly,\the prssat iespian pegvides, a caanpupd of diormulad emhan

ni ne at nnfc"é%lc@ﬂgg&feg&iﬂ JtARHR RO may be heteroatons (i.e., a
het er oc |c ri I'se one, two, three, four, five, six, seven,
ei ght, nlne or nore than ni ne het¥roatons). As an illustrative exanpl e,

whenever the nunber of carbon atons\in a heterBgycle is indicated (e.g.,
Cl-C6 heterocycle), at |east one other atom (t/he heteroaton) nust be
present in the ring. Designati 8 C6 heterocycle" refer only to
t he nunber of 25 carbon atons in t} do not refer to the total
nunber of atons in the ring. It is Yat-Rehe heterocylic ring
wi || have additional heteroatons iR ag. ¥n heterocycl es conprising
two or nore heteroatons, those two onn#ore helNeroatons may be the sane or
different fromone another. Heterocycles may bge optionally substituted.
Binding to a heterocycle can be at a heteroatoRyor via a carbon atom .
Exanpl es of heterocycles include, but 30are not |imted to the follomﬁng:
FEGGF L DD 5 ncd FE GF) E M

15 [0032] In the compound of Formula I, R; and Y are independently selected from the

group consisting of hydrogen, hydroxyl, Ciyoalkyl, Cyzoalkenyl, Cyzoalkynyl, Ciaacyl, Cs.
gcycloalkyl, C;_gcycloalkenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl,
O-carbamyl, O-thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN,
-COOH, -SH, -N=N, -N=0 and NX;X;, wherein X; and X, are defined in the Rj substituent
20  described herein. In this formula, one or more of the hydrogen atoms of the indole ring can be
replaced by Y. In some embodiments, R; can be halogen which may be one of fluorine,
“chlorine, iodine or bromine. In other embodiments, R; can be (CH3)p-aryl and m is an integer
of 0, 1, 2, 3 or 4. In this context, the term "aryl" refers to an aromatic ring wherein each of the
atoms forming the ring is a carbon atom. Aryl rings may be formed by five, six, seven, eight,
25 nine, or more than nine carbon atoms. In some embodiments, aryl groups may be optionally

substituted. Examples of aryl groups include, but are not limited to phenyl and naphthyl. The -

10



5, ~GF wherein D, E, F, and G independently represents a heteroatom Each
of Db E, F, and G may be the sane or different fromone another. 10[ 0039]
The ter mwbevavmat2ent’ refers to an at om ot her than carbeoTeG2mdna@gen.
Het eroatons are typically independently sel ected from oxygen, sulfur,

ni trogen, and phosphorus, but are not limted to those atons. In

enbodi nents in which two or nore heteroatons are present, the two or nore

or mor o TERU ATt Sfich (el AP Ruhed R rtF e oir® i, Mlm ol g arbl Vind 0

2011/ 0144 2RPUHABER® le@irﬁﬂGZ\&Iﬁen[mlﬁéﬁ]—ElhE QB Sthe e(fldmbstaﬁem efrebsattaohal tgranyp

conpri si a coval ent| | osed .pl anar ring haying a_del ocal iz ,
ot - el <Rt FyR iy U e TRy D31 SPY CEBRT DN Kot B° A Lot sger
Aromat i cCHi-0gS; sv-dg;-Egrigred by five, six, seven, eight, nine, or nore than
nine atons. Aromatics nmay be Of?tl onal |y substl tuted. Exanples of aromatic

groufe | ncitaa] Ipihe Gepoad of thy prevens diveptiphdhy Fan ajsAlA4F ey aliphatic chain
phenant henvl m%t‘!%ﬂﬂclgﬁéisl of%%;urt 3l @M%)ut ol HPEHRDY B to! BAENY b 102 ?g%r'ﬂw 5

The term an%rratl C I nc benzenol d groups, connec
one of tdwems.ilmghi§ comexigthe aadnd'nal,lpla:tlo malonand 1mq:mmhmaiiolnyretﬁas tcya stcpiginehain onor e

substit yent e{lec eq fr m an ar het eroar l¥ ﬁ%}l a
o o orticaed bR oudroruBoh mphing afst 6n6 S aninoich Sy B sanfred o5, an
al kyl amifigho- an p@whnsaau@éd @ ek YheteRodim OO @ ikiyturated Glipmca@%ﬁpabﬂﬁwhs 10

al kyI am no, an alkyl sul fenyl, an al kyl sul finyl, an al ky| sul fonyl,

sul flmoyane esrmare; dqubje ardioretrilg bonds @ikenyi or dkpvdlimeipids). Hie hxiaaﬁw@ the bup
i s SUbStHyH#&Qx%oﬂtchgﬁemel N6 Bleal WRaiRAE él’we'ﬁ%sanor?%{xﬂﬁc Q.g%ﬁho elEHl%htts' efie-

Exanpl es“of aromatic groups conprising substitutions incl are not
limted hydrocgﬂvenydhanﬁ Wm¢bmaanyhless49ﬂ1aﬂvo§memem bg-ofiydy dmgpihem;il conthin any

Zy(rjr:a? )ﬁzﬁlglﬁ‘@%gl?f brér?' Wﬁ%q&g‘tcﬁ g}beﬂg %019 ﬁg'{}ﬁi}w%@{]’% Ip Bgut 'S, to about 8§, to

4-trifl La@bﬁtnmtdiwmﬂihemyl:arb&ramﬁmophenyl 4- cyanophenyl , di met hyl phenyl,
napht hyl , hydr oxynapht h hydr oxynet hyI phenyl, (trifl uor onet hyI phenyl
al kd§yphenw¥’34 tgfr#%entw Rerfenyipclude, but pig) 1}03 ilimifedyfp by ‘E-zoalkyl

4- pyrazqhy] maﬁnyt ot ! C%quyl!f POERNly, e, OXORMIEAY] dCE'—gé'lkerWI)@}enyl

[0041] The term he eroaryl' ers to an aromafic heterocycle. Heteroaryl
rings rragallﬁenylz@izfmﬁlml -salkyed, C-npagyl, Girvacyl, ﬁmacﬁ&e@cyle(?gmyclonlerb Csor

of ot orospiEaPh 888 naBhELESH o odlRYeilE xR plPBRbo MR, (b E L nfBTE

het er ocy@lgalkenyloAp an dlvngotatied empiss Rexyganclude, l&nlai'cunotdtmlmdab migghylpethglun- .

nitr en at r.a Co ne .o en.or ur at om and to two
1 PG aREP A ahreYy gl B b SRl B Ader b er Ry b e

deri vat ineg§l, ot8i, x%armbfbpe@rm@ctlemwya 3omer@fl lwpeelfyn NGpendenyl, BGiektengl, aar bon
atons. In certain enbodi nents, heteroaryl groups are optlonall substituted

with ondepenylpdanathyallyl dedwrenyl; }ré@ﬁ?éﬁ'dénlﬁxynlée Ldwpenyl Bdiepteayi 6-heptrnyky

am no, Cl-6 al kyl, Cl-6
hydroxygi%ﬁgacbct%yf ?%%&%aljrmy Qms 236%%%1@%00@ E& sujffenyl al kyI sul finyl,

al kyl sul fowa$] Bmommlybodlmq:nts, rﬂsfhaadwdioamkiy lof ((EHa)n?éXe?éz mbelhgtaenmIageylof dr oups
i ncl

30 a8 Vit BRR P BERCRANVRE Bt en BehT arr spfuisnt By Fabe.

pyridi nel.lffetrad@uastltaeeﬁszQheerthﬂremmlmh&, X, SlﬁdaZzQJaﬁ bebﬁwﬁ@nagf@blectea fioaz ol e,
benzot hi azol e, isothiazole, imdazole, benzim dazol e, @/ zoI e, | ndazol e,

t et r azolthe SEpuPfoRsiRng pk Bylipgrs Craoalkgdr Cuesaiinle Cipgalkyh foealkyl, C
2011/ Ol%ﬂ%éggr/ é‘ﬁ%gkg{ﬁo@%Qﬁké}{-ﬂl ag 20@%%}’ r@%bﬂgynyi UC@%&H@ynyl Cf -soacyl, C;-

1, 2, 3-oXadi azol €, 1, 2,3 i adi aZzol e, 172, 4-th azole, trra

benzot r iicaepl €;- sw@ Caxaeyd] 63 scpslaalkez 64 @yclbelkzny[hyamlzmteroawmand lheteraaicyclyl.
cin hth zi ne, <.q azI|n an Lngxalin [ N . erfodi ts,
t heggubs bE uen e Sa?(bgr% géther \%th% q%f’fe % ‘:S/afl,%g g% aﬁnkyg'%{l

S ar e cyano,

hydr oxy -mdnibeed Ahkyt a 56ﬂﬂelﬁbﬂr€d)rm§]1‘-hﬁ 3=&bk5f-|6 m&hﬁlﬁ&ﬂhﬂ'@ ead 6 Ansatirard alnghat i C

ring" refers to rqu [ coval ently closed,
g’ The 3-8 or 5 % ngembered ring can% r}gseg to at least one c;/ther respective 3-8 or 5-6 membered
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ring that is not aromatic. [0043] The term "al kyl", alone or in conbination,
refers to a fully saturated aliphatic hydrocarbon. In certain enbodi nents,
al kyl s arwoaptivasell y substituted. Wien substituted, thecTsooiotoness
group(s) is(are) one or nore group(s) independently selected from

cycloal kyl, aryl, 10 heteroaryl, heteroalicyclyl, hydroxyl, protected

hydr oxyl , al koxy, "aryl oxy, nercapto, alkylthio, arylthio, cyano, hal ogen,
carbonyl . Y Vs to,
t hi ocyanartl%)bil ﬁb%tirlf ?Iﬁﬁrré hénésU?fonyﬁﬁﬁl‘ g&gllr%atr?glscs%%@%grfmlhwecgﬁﬁa
enbodi rrecrmsmtmg\o%\cb)dygbn ammqgenssmplmr tand Bitbsphorbe T latrmgscanﬂaersuww by it least 20

carbon at ons on 1to 10 c n ato or, t 0,,5, car bon
atons, wHEr gfbﬁt‘?ie’r’f FFE?‘%%@?Y% gmgﬁc"f?nﬁgtmgl ? gﬁ’gerbrﬁmdfg ’Cﬁ 1230V Gt er
to each Joflk&FBI ChhohlREnyd] V€N, Jady1ge C; aayaloall&}l @cidlsylkenyleansl, t adteradryR! Kyl
group conprising only 1 carbon atom carbon atons, 3 carbon atons, etc

up tQ anketerpalicy hghéggeelarqﬁmna{ oﬁhsocméseaﬂm%arbﬁmal kQrthigeashemyli Q- FaBexy; but
are ol {Adhb s hidcydfEtd ¥y ﬁﬂma‘km% mcfp&h -COORY LSH, AN ORLO 4 Im%xsz
n- but yl , uty Lec- butg/ tert-but tért-anyl penty , hexyl eptyl,
octyl anﬂuetheaddu)&ﬁubﬂﬁ[leﬁmuhﬁnadsnmdczmhiponyd of fafowle Lor i n conbl nati on,

embad ment 1038] kD3 FIRERERE, BEPr RS 1o Eed or Kvious Rl B camle P S,

t he subsétjl}tl f)ﬁs,)solsmyym@@ghaqbngnfléloﬁrfd\Me sanme group disclosed above vvlth
regard to a roup substitution | es of al koxy groups include, but
ar e ot |.m0c3 %te%msxys deserbgd hergip 61#55@90 abn%x@}enélbfcflqsr%‘é sfraqgwre. Rings

25[ 0045] gd [ t I
R B S R G A R
nor e doudsbmatiasn(@se. aryls caadt hdteroamylsh dindenemsaromatied kegyhoranepratie distepoayolego
carbon at.ons f car bon e\ 0. 15 carhaon atq 2to
10 car bg%mésf glrar?é e8P€(%erﬂg Sggsébtt@%‘?or o 1 vﬁnﬁsed i aérler?ﬁt rerice bt ?%n “T‘?%ﬂch as
"2 to 20fingsystear -Th2Gemm reiesBtend ©ieto Moe@emotemﬁgs;ewgmmwmtgaoreeofghe
"C2-C20 al keny‘Lu 30 preans, t hat an al ket}H/ %uag conpri si n carbon atons,
3 carborfings gFsiused dhe t tflb“e "ir?]E’ISl‘}HF s SN ‘%&rSHE M PIOTOr

al | cene gmayp of this invention may be substituted or unsubstituted. V\hen
substituted, the substltuent(s) ty be selected fromthe same group

2011/ 01412 H1938] Tl Gawy (beio@eyde's seferscld almoup wpmBrising aowéﬁnélb/kglpsegr aag;

bstit
sove gty YRR, AR, SN SIS 80 b e
4- net hylﬂn@(rsh-heﬁel‘yhtpmdfl-btdngdyeﬁe ﬂegd’llylhj’lbx-fdmmd)ﬁiy ting, fdve, ﬁvekeux soRAs¢ights

term"al k al k used herein refe to_an that 5
ontal: gt on ot 1 SRS a1ty LRGN BBRGPT BRREGTobn Ay B, SVttt HE Gl o
bonds. |net6dyicBE Hn% g Hoipik s onel iwa thdeBYfous; FiveY 4i,a%veh, kizhB Qi bbABrethairs,
for exanple 2 to 20 _carbon_atons, 2 to 15 carbon atons, 2 to 10 carbon

atons, OHI® hetsrogtamy nds at Biystrativs sxamplen whenevier ¢ha nymbgyeof carhop gomssing g -
or C2 q’?e@eroc cﬁ:f Elﬁhéa%de(?% ¢ %6%1'06})3165 ha@lélktvcﬁﬁ ortl?é?gﬁ)m ﬁhgheteggfo%%ust

al kynyl ™ meanis that an ny group “cofpri si ng carbon atons, 3 carbon
at onms, etecpresenp irt theamrg. T signatiandisneh %"@ﬁ@bbwemmiS" refigy calll)kycnshle ryyghgp o6 f
thisdnventi substlt ted, or. unsybst i tute e ubs e he
subzsl tu@ﬁrlfo(lﬁmﬁ?ﬁ)}nbg ?é‘lgeant @0 %rrﬁf rhg) %silgntgtaﬁrngw%eﬁ\é\gcpgzse E H}l dh 1%1
regard tundatstool tight ehethesdibasilic tring iwdl haﬁmﬁhioasl Kefteredthym & the mgslnlhatekab@elps but
are not limted to, ethynyl, propy but and the |ike 1[‘0047 The
Corm " acPMPTANE SOOI Aetewaipns %a o‘jvwreahrﬂtaewma Bippthe parae or

- different from one anothér. Heterocycles may be optionally substituted. Binding to a

heterocycle can be at a heteroatom or via a carbon atom. Examples of heterocycles include, but

30 are not limited to the following:
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15 invention may be substituted or unsubstituted. In certain enbodinents,
an acyl conprises 1 to 30 carbon atons, for exanple 1 to 20 carbon atons, 1
to 15 carwonoaiawres 1 to 10 carbon atons, or 1 to 5 carlpomsaeemgpo2sherein a
nunerical range, such as "1 to 20" or "Cl-Ca)", refers to each integer in
the given range, e.g. "Cl1-C20 acyl"™ means that an acyl group conprising 2
carbon atons, 3 carbon atons, etc., up to and including 20 carbon atons.
When substituted, the 20 substituent(s) may be | ect-ed

di scl osed ahqve wt al kyl up s i
groups i im\ted[to foymyj,
2- et hyl and Ehe|li ke. /[ 0048] As

"cycl oal efeDs to/a c Qg;gyélstaL ate carbqQn _#1 ng. QLGJIkyI
groups of thi‘s i.nventFon,may T4nge fronfC3,to Cé. Ascycl &al kyl grd¥p ofs

this 25 invention may be substjtuted or punsubstituted. When substituted,
t he substi %2 S X e e?é%heg f.aﬁf? sq¥e/§?sqp di scl osed abqve w th
regard tp al kyl | group supsijitution. anpl e cycl gal ou I ude,
but -are pot limted to clycllopropyl{, Eycl obutyl], cycf%ge tyl, \gydl ohex and
the i keXJ00 te " | o eny” 99/%5 he%ei eferg tg.a

onds~¥n {

cycl oal kyl @& oup, thab”contai N30 gne oP norg double h hé\TEng,
al though, if there is nore than one, they cannot forma fully del ocalized
pi --el ectron systemin_the rj

Qp0  Wou "ar \S
defined heceiy). Iﬂglk i B iy ramje (from S to
Cg. A cyj?%grgenyl gr;EE 0/|[p00286 [t} s i nvgnti on
may be sybsti tited or s [ d,\the bsyi t uengE(s)
may be s@?%f{k,gc‘iﬁf omEhe samep p at le Wit gard t %kyl
group substituti’on. Exanpl es of cycloal kenyl groups include, but are ndt
limted to | ohexe cycla ta-1, 3-di enyl, cyclopropenyl,
cycIobutEﬁ?ﬁ%gﬁﬁcleﬁght I,Gf%x§%SHEXen cycla t enyl the I+ke. 5
[ 00501 Lused ergdin, the tgrm "hefer i oycl referfg to rUﬁgro one
or nore sed ring§ havi ip the ngf{ syst gm ¢ne or fe hetfer dat onms/ The
rings may cont aknzehe or dobkle ponds |dén\LQﬂ% tﬁby\g not
forma fully delocalized pt-electror systemin the rings. Heteroalicyclyl

groups of ths inve on may unsubsg(t ut ed substi tu{ed. We
substituped, I ueat (s) Sy Ae %:3 nor grpﬂﬁ?LFﬂge@ ndé\b;

nt\Yy
sel ected 10gr odp Jj¢onsi stfi ng of hal qgen, hydrpxyl, 3 offect ed
hydr oxyl i , yl, allkoxy, acy] , |_acyl oxy,| carboxly, [am no dnd
car boxam™de. 05MJheter m ona ﬁ bs uted" refers’to Loap in

whi ct¥ none, Pone,, or HDre,thanpone,of t He hydrod%n atons Ras been r pl aced
with one or re group(s) are independently selected from alkyl,

het er oal kg¥, haleoal kyl, heterohol oal kyl, cycl oal kyl, aryl, arylalkyl, 15
het er oar {I , non1aronatic het er ocycl e, hydroxy, al koxy, aryl oxy, mercapto,
aIkyIthii#\?ryl hi o, cyano, hal o, carbonyl, thiocarbonyl, O0-carbanyl,

N- car bany™N\ Q4N ocar banyl , Nt hi ocar banyl, C am do, N-am do, S-sulfonam do,
N sul f onami db, C-carboxy, 0-carboxy, isocyanato, thiocyanato, _

i sot hi ocyanato, nitro, silyl, trihal onethanesul fonyl, and am no, including
nono- and di-substituted am no groups. 201005211 n sonme enbodi nents, R3 can

be CH2NHZhereindN(EH ppd Gaomdegeadeqdly, rempsemtsaaheterpstom. EaginefiD, E, F, and G may be
the same or different from one another. » o ‘

10 [0039] The term "heteroatom" refers to an atom other than carbon or hydrogen.
'Heteroatoms are typically independently selected from oxygen, sulfur, nitrogen, and
phosphorus, but are not limited to those atoms. In embodiments in which two or more
heteroatoms are present, the two or more heteroatoms may all be the same as one another, or

some or all of the two or more heteroatoms may each be different from the others.
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WO 2011/ 014128PCT/ SG2010/ 000286 [ 0053] The inventors have shown that
nodi fications at the R3 substituent or concurrently at both the R3 and R2
substi t uenbD20EP1dRRi cted in Formula | for exanpl e, resulPCESG201000686 pri si ng
effect on the biological activities of the conpounds described herein. As
an illustrative exanple (see for exanple Figures 5 to 8), a conversion from
an am de side chain to a basic am. ne side 5 chain at the R3 position of

Formul a | es L0 t i s
T2t 005U kR SORMRL el O3 Bl PO Srdd MBS B
nor e pot kavingasdeodalized [;:h]—élecrtm sysemgenipsising Anah thelectrdnbmherahnmm axagepl e,
when the, R3 substituent ? replaced wi.th an am ne side chai ol | oned by a
concur r effORAS) SR&BRY B5t e BY WYt 1508y SHHENTRCS RE FIO&F ¢ Yigning ggoms.

|'i pophi | Afon$dtRE nediabé optiiAlIR SubSRREE BHlandplss EX@bRhEs ghfups Indude) bhO bR not
increase in anti- 10proliferative activity is seen although the Icnmt

i nhi B1 t okimitedt tq phenyl, ingphtbalgnyl cphepapthicayl, gnthrpgenyd, tetralinyl, f@m%m/} indenybrandi n
enbodi meghg. 1 LA EHHEPAJ&H Qhclhd, fol?\ég!r}ﬁbl “tr oPch%PﬁQ f?x'r%%féd%a b Mg@ | a
e salt ther8of. ’I'n

(la) 150r a phar maceut | cal I'y "accept a I'S conpoun
is a hal n@formmg(@r&)mlaumﬂ anmﬂimnakjpf carryiimg expeor mete\sabstit@entoselectddXrors afrl - 10

al kyl or Oalke CH2) | NXI n bei er froml to 4;
Ra' s o HYRPRAOBSD cesfoalkidy b Roglsrammec e PR de b AR E e ATIng) Ry
or -X1 orcy%do,"@¥itrd, Qﬂeziliaﬂﬁnﬁ/&ot fantah?l rzu (t{-ggalkokwai mccst Ry1) afOLOy ambmollkyl,

rrenbered ring, wherein the 5- ring can be fused to at |east one

6 Henbdkdamop gan \Aﬁlé}’lé‘ﬂf?ﬂﬁ’heafzoalh’lﬁgﬁééln &bt albviaulfopvb oapr pdleampyly or3aor 4
f urt her tl;'l‘?ltugxr ﬁﬁhgﬁﬁlgfc%l—tgﬁt gxg)o%n%ﬁ'tst Qﬁ ﬁ? 515 Bsﬂgmgl‘ at Q¥ 9F tho é"bf t'i199en

sul phur, erein t e substitute
| east orwrzswmsltal taué’nt osthb eprisddns. ermﬂi& gf @tq@natmngnogps ngmpﬁsmglso@mutlons

hyd 1- 06 Kk | | C3_8
Syl oal PG tcaEndl, g 78, pherdl. S lopnceg aflopiehil widipsii
Corrpoundsydﬁfxybhéhyﬂ),r Eﬂieﬂﬁinophw@[)t |4on aﬂﬁ[)bphém}}l UdBnﬁﬂ)yl;ﬂi‘enillh64215§tW1bKﬁMyDg 3-

1 oc 1-5-mtol y1 1H i ndol-3 hanam ne

meperyryPhgryly 4- Iseth%yahwl 1":411 gProeihexypheRy J 1? hashyameRkenyl Aseyanophenyl,
N et hyl “dinkeldyghehyt ] wapHh Y10 iy dr ghdﬁﬂﬂf?/i- %&éﬁwﬁ@ﬁﬁﬂ&rﬁtmmﬂﬁ%@h

N-((I- oca“)(/ mtoi N- propyl propan- |
(J270 qxs/plmrrybyl momhohwtylylxswmlt o|4;mzm.n inriddphedyly 1 ¥-pywazelplphenyl,  4-

pr opan- ngégl h -d%]gﬁé'(?kjo%g%‘lhd% f-(ﬁ)pﬂ&rylfl 5-mtol yl- 1H i ndol- 3-yl)

met hyl ) pr op
51 oct y1- 3{q0dy} r ol Theti teend "hedteredrily Irgfefs-torah atopilatit Heiendtgtle. Klet8rbadyl rings may be -

-oGtyl- 3- eri di | mret h tolyl-1Hipndol.e (J32Q).;
34 200 R BEfhach, Foor. S Shteb Fisht oite) 4 morm B g 0RR e anismthe
3- (mor pr@tlbﬂﬂfﬁsgdbwlﬂlteﬁ Eﬁirﬁﬂles',som&té}byr?ﬂ' %‘dﬂbsﬂﬂx@iuﬁe (b134£2 ot limited to, aromatic
N-et hyl - N- I-octc¥115otol y1l-1Hindol- 1 rrethl ethanamne(JB 6G; 10

N- et hyI %(’qqtere ¢-E5Yps pemyqsmarp%wgmow}ﬁlﬁé&omr)upetprfawawwn(asgnszey;
N ot it NpeprddoHUrdnd oRleH Lt Hetnl A acks o GBL b den ea&&ﬁ@%ga ar%u(sﬁpg@ted

N- et hyl 2-enyl)-5-mtol yl-1H I ndol- 3-y
et hanam asew(ll] 3s 88&)zo- and pyrido-fused derivatives, for example, connected via one of the ring-

1- thyl but d t.h 5-mt ol 1 1H i,nd J
00 23 AOUPRENFIOR Yt GirBi eobafipieys Re et 2SR gphgfal) SBhSinRd ne
(J3 SG) wﬁl’é&ne( &r thbreMubstiku s, hideﬁhhdbm@oaeie%tadlﬁmhlhal& Hidrety) whiiss, Reaa) e,
5-fluoro-1-octyl-3-(piperidin-1-ylnmethyl)-1Hi

ndol e
245 £ GRS a3 B forORYS Oy o) ML Gy IHHROR Mo G rcaminoalleyl, lkylamino,
44(5- 11 ugk fttsul el Y y;m;mfa Plal:ftybéhl)féfﬂﬁ hBéh?fSE’Héﬂ‘%x‘ Nfifluoromethyl. Examples of

5-fluoro-I-octy -(pyrrolrdin-1-yl et hyl) i ndol e;
205- f | udreteréatyl grouph yichidse butz ang-1bt yHinjitedt thy bysubstﬁgtegllanm—mwmmredl -subsfituted

30 derivatives of furan, benzofuran, thiophene, benzothiophene, pyrrole, pyridine, indole, oxazole,
benzoxazole, isoxazole, benzisoxazole, thiazole, benzothiazole, isothiazole, imidazole,

benzimidazole, pyrazole, indazole, tetrazole, quinoline, isoquinoline, pyridazine, pyrimidine, .
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4-((1-(3-nmethyl but-2-enyl)-5-mtol yl- 1H i ndol- 3-y1) et hyl ) nor phol i ne.
[ 0056] In other enbodi nents, the conpounds of the present invention can
al so i nclwdeo/a15128| uor o- 1- octy1l- 1H i ndol- 3-yl ) acet am derT(SG2@in;000286

2- (5- Fl uoro-1- ( 3- net hyl but - 2-enyl) - 1H i ndol- 3-yl ) acet am de (6-8);
251-(4-thhy|piperazin-I-yl)-2-(1-octy1-5-n}toly1-1FLindol-3-y1)ethanone
(3-6); N-thhyl 2-(1l-octyl-5-mtolyl-1H i ndol- 3-ypacetam de (3-7);
1-Cctyl-5-mtol y1 1H- i ndol e- 3: rbo am.de -1) ;.. . i

3- (1- CctRH™8- A By r%a*enl% v ﬁ%‘ﬂ%né%%d@a(@?%‘f: 1,2,4-thiadiazole, triazole,
1- ( 3- Metdwnbditibzole, Ephehdxdzoly toxhdidzole} bdndepyeadole, Juinolizine, cinnoline, phthalazine,
304- ((1-(3-net hyl but - 2-eny1) - 5- n}tolyl 1H i ndol- 3- yl)nethyl)nnrphollne
(6-6) N-quimueling apd slmae’s%hm 1IH-5i°H’G(S3£1 dippentse thequbstiperty #y Ihaloo prdiony. £immee

(6-9(7)) f oc delc3: V. t hyppr opan- 1- am ne

(6-9 (8)?;‘&6\6@6’1%%5&{1 iég%%sgﬂ(ﬁ%ly(%ro(%%ﬂil\@bg yldull\?Ere 5-fluoro-1-o0

ct y1-51H i nf942B- v Dhegteiny ') dniaramatic riagi referé 6o 8-gf@)p) comprising a covalently closed

(E)-1- (#ﬁwéh%égh%%£§¥%ﬁgta-2,6-dienyl)-5-f|uoro-lFFind01-3-y1)fN,N—dinethyI

met hana .

( F) hN- ((1- ((3)43]'6(3“ MeHehtyin® CAlRyI2, Sofik 6N )hldombihatiénl eefdisHtb Rdally Jatmea@t bByphatidl- et h

yl et anam ne

(- 1 ( Fomcasaiernin erebin embadimenipaes pre entionaly ibsricds Whenyuheitwgd) ba v i n

?El) _e4f (6(811:-[_@%)311:[671‘“ gro mggsr)‘| 1s(are% gne20r6m8rleegr1]‘oulp(s) gn%lepgg?egﬂ}f l_sl?lle%te% fr_0§n §/§fcloalkyl ara/l

t hi difor pletdrdangl, @ﬁeroaﬁcjg)clyl,( lB)d.mky(l (mo(e@ed hydroxyl, alkoxy, aryloxy, mercapto, alkylthio,

( 673 ggg?taryllh%: t g‘ya%behdlloggr}/ 1(2arbony1 t?nocarjf)onyl Qj)cargarX}jll) r@‘hlg a}bomﬁh% cargoxy,

10( 5) I 1-i§ctyanai, thiobydnat aiyl, fritdicmetianesdfohiloand 3miroy M oértddh Bmbodinidaishyh ) - 1H

-indol e 130; .

( E) - 1- ( sa(ﬂ?yl aPmBrtfyIlde BQ-corbyn afamyy 19r.amplidy 9-28£4h08aRmeil ol A £AROP Apdfet hy |
- 1H i ndpfeer o Girbok3atSths, drf) oM drforr 4t8ms, wﬁjéréfﬁtam&n%rﬁﬁlar'aﬁ%eﬁ sgdhezmﬁ]l)to%" or

quoro %r+|ndol 3 - yOnethyI) N—nethylprop an- 1- anlnq'( ); 15N

et hyll5- N- lelzbr m@fp@-w egphtiptegartn theopivenange) pagt Mt Gzo abigylirmdans zﬂm“t ar alksl argup ;

]S FﬁorN;)b 1 n%l}x% car%?ﬁy[%ﬁ% I}%’La(}&; atng 9%%’2?&%50& , e(‘t&), _uR_t? gnd including 20

, 7- di metdasboactans? Eﬁaldpkemyﬂalkﬁlegrbgpspnqjed@burm&nyﬂ imi¢ditpl methyl, lethyd,o-fliopylndol e
|($1 }_Efl)q{eﬁyi 1%'0%%}?%“1?% arlauﬁlé, 1{;(8)&\1}2{) sec- %ll tert butyl tre]X ]éznylr) penty? hexyl, heptyl,
441- (3 nRiyIYhdiHelikeenyl) - 5-mtol y1- 1Hi ndol- 3- yOnet hyl ) t hi omor phol i ne
(6-15); ‘
1- (39et hy[09441 2- Jhe 15 “alkgms? oplper A in pmbingtipn) cefersiq & gliphetic hydrgparbon.
(6-16) ; _
1- (3- met Ty BUT- 2y 1S R4 SR STt T A S BT RT Fsohmoray, 1o tol e
(6-17); \Mhmsmbyﬂltutdd( the sul(ﬁtuenﬁﬁ)hyzbbbﬂ sefectadyfiom Ehematmlquuplc}ﬂsqlmd #b@ve with

-yl)meth

et iyt e i BB o oo g iele, of kg mmps, R S A6 RH RIS Gn- 1 -

m lI’)le ( |6 -iéhoxy, ethoxy, propoxy, butoxy and the like.

N buty N—41 3- et hy Ibut- - 5-mtolyl i ndol- 3 | ) but an- 1- am
i ne 206- 20) [0 i (heltefzns %u@lkfn%n?l)lseél_gﬁ“il&lfﬁ%ml &iﬁngroup that

- yOmet hygo)xt‘al}{‘sﬂﬁqwgt?dflﬁﬁ% b'kandﬁga B$dro8arBdn chain ch&8P flord b@ub@é SSRR! Il E'é&@ariﬁ ion
al so enconpass the correspondi ng ph S|olog|caluy or toxicol ogi cal

accept alsmbodiments, an alkgayltcoopriags 2 teed (tashaneaterns. ifen¢Namplec? épl(hcﬁrbors@tptns,

Thus, to 15 carbon atoms, 2 to 10 carbon atoms, or 2 to 5 carbon atoms, wherein a numerical range,

such as "2 to 20" or "C,-Cyo", refers to each integer in the given range, e.g. "C,-Cy alkenyl"
30 means that an alkenyl group comprising 2 carbon atoms, 3 carbon atoms, etc., up to and
including 20 carbon atoms. An alkenyl or alkene group of this invention may be substituted or

unsubstituted. When substituted, the substituent(s) may be selected from the same group -
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30 conpounds of the present invention which may contain one or nore basic,
that is protonatable, groups nay be in the formof their acid addition

sal t s wi twopbhygiiei2egi cal | y accept abl e i norgani ¢ or orgarct/ssabtogoese used
according to the invention,” for exanples salts with hydrochloric acid, WO
2011/ 014128PCT/ SG2010/ 000286 hydrobrom ¢ acid, phosphoric acid, sulfuric
acid, nitric acid, nethanesul fonic acid, ptoluenesulfonic acid,

napht hal gnedi sul.f oni 0.0 i cl d....acet i i d, tarj i ctic
aci d, salslcc%fgi ?{égvaec‘%’%,’ ?e%g%iztgi %]%1611 (HJ?) u§§%ﬁ€&{éC| 31,%8%?85%% % Hé‘%l ‘?},&"‘g‘?’vda iC
aci d, diagé hotllagieddito, alddngt], praplenyi] butergil dl,4-buadienylcpatény], hpkensl, idemethiyihex-1-
fumaric acjd, |l eic id, ic acjd, sulfamc acid, 5phenyl propionic

aci d, gleﬁﬁbﬂtﬁh@@“@?thgg‘ﬁ’ﬁﬂtﬁnn@ ‘H’éiitg? il]F"_soni cotinic acid, citric acid, adipic
acid etc. [)004Is1005&1he§axlrﬁ S lkylP@roRlghoeds Lis@aMdrta crmeiafals] dbg paesent
invention conventional processes known to the person skilled in the art,
for &xarpohieinsbip theswaighingr Wanehed rhydrasarbon chaini ensr gampre wipiaiberrdsp i eerfain g
sol vent orn di r ' i r9m
other st 88 domflcofynie 2 OPpErRUALHS: Qonll 3 PR A £
conpounds 16fcatbioa aiding) 2as d0tcarbion andmg or 2fto15 carkminqutend) wireadie 8 nomesdaduredge, wi t h

al cohol s, and derjvatives of the conmpounds disclaosed herein, su , for
exanpl e SUghterkstoatl 9 5?3?(_@@3 I E?EF 'chtgpl%mﬁ%@fé‘b € §1ES range, [efﬁ)Sé}'%g(hg]iynyl
conpounggeaaf thdiCanPhI® _tgrb‘g;y@&hbﬁﬂngrz ohBéiaeasl BCalrbon aeERPERRN® &RbAS
thereof, can be synthesized using techni ques commonly known in the art and
r eadDl y ingledihg R carban t dtomgs. mAne plksmd . gropp efy thih dByentipp gaad (eesubshtufegy or

exanpl e i . rd i Y, I em
2003, ancuBle YRl AAHRSE MO by e ViEliod fronk the clme >
descr i belikcfased hmveiwitht tagaréExaalglylegrogesbsiitotoh. xamples oCalkpougrdspsaioclodelibng t o
the inventiagn. for, ex l e, the c oynd .0of the general fornmula I can be

obt ai ned‘rea%(’tgmmt?’r?%gﬁ‘gfgm%lsg&ﬂh%% “Exanpl e 5, Scheme 6. In an

il lustrati asgnbodiheasim “heie” GOMBELREfeR ih drépUREFOK AR 81 RERPASE hidy
addi ng a phosphi ne conmpound to a_ solution 20 containing the conpound, of

f or Al a ipventipp may berfybstiteteth aF upgyhatituigd  lprgertain srhod ReNtH R0 REYLRMEPTISEY 1 tayp
2011/ 01 ﬁ;éiy 1 td bd karboR HtbrRddi 801 BB BRrAN] B FAERBEY !
corrpounébtz%t e%%?’u%%g%gﬁ@slt edp i)artg for m a corrpoetlmd of fornula I. The R2
and R4 sidwsy, ot Lidn b satbpn Atemsuivhersin 4 manefical fange sadf asnddoi2A” ohtCieCrogfeds of 5
formula,l described herein. In certal o, ephadi nent.s,. the phosphi und
can be IS%I(ef‘ﬁifeﬁnhe.ge‘l’hneﬁ']f3 NG g Sifp ¢l'cé‘f1a 2 ahal %%tear{l b ol%oilﬁrcogljjg%p €. one
of chl orchrben atongh, Badbn Atondis &e., up o il clading @0tcarboh @atonssd Wheg shbitytbd)skhi ne
conmpound to_obtain the conpound of fornula_ J1l, a boronjc acid ch as a
o 2 b IORLE RN PITELan 480 sprrsfrous, distipied J0aRe Bah desreta KT koo

sol ut i oRyERiRltRAINNERSnHIBECAYPSMILs REIUO! Bl laf ddt linfiRd 90 Fekny1, 46t gg,man , of
formul a lIJI . 10100601 Icr)l o?ﬁgﬁb gsrrboclili ments, to obtain a cor?poa’n - of Jf%irrrul a
| for exXampibzlprepageylghisnpyl asithelikel can be added to a sol ution containing

the corrpoum4§)]f f %srmle@héryin,a_‘kycloalkyl” refers to a completely saturated hydrocarbon ring.
Cycloalkyl groups of this invention may range from C; to Cs. A cycloalkyl group of this

25 invention may be substituted or unsubstituted. When substituted, the substituent(s) may be
selected from the same group disclosed above with regard to alkyl group substitution. Examples
of cycloalkyl groups include, but are not limited to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like. ‘ |

[0049] The term “cycloalkenyl” as used herein refers to a cycloalkyl group that contains

30 one or more double bonds in the ring although, if there is more than one, they cannot form a

| fully delocalized pi-electron system in the ring (otherwise the group would be “aryl” as defined

herein). Cycloalkyl groups of this invention may range from C; to Cg. A cycloalkenyl group of
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R2 (1V); 15 under conditions to forma sul phonate ester conpound. An am ne
Is then added to the solution containing the sul phonate ester conpound,

under comsiotzoomE4128 form a conpound of formula I. |In thPETSGRO®IODI286 he R 1
, R2 and R4 substituents in formula IV are defined in the conpound of
formul a | described herein. [0061] - As an illustrative exanple,

the conpound of fornula | as described in the present 20 invention can be

obt ai nedasa O&tﬁ)fl‘?nafﬁlé &W&Mteﬁ%?%%bstlt%@dz%% %b%&ﬁﬁéﬁ%&%%%@é&@%ﬁ? be @)

MeOH, H2 ref To formester b) H4, Reduction of ester to
al cohol sejected)fronEe Sla@tergm@squﬁmdlybqﬂqlvath nstgarﬁ (to al}cylﬂﬂv'ﬂlewbﬁ@tﬂltlmx Exfamples

Sone. et ERERS] BRypt dndide 26 o8 Ad B R srol e G eriagt pdrensl, '
( CH2) NXI éﬁlopi’oﬁéﬁym@yo@(ﬁbultd’ﬁyﬁgﬂloﬁd’nﬁhﬂyg c?ﬂol*ﬂcxeﬁylﬁ@fchﬂlbﬁbmy‘lgn&ﬁ%rlikes uch as

di azonet hane for exanp i.s added into a solutlon cont ai ning the conpqund
of formul al8958] 10 As wﬁ heir%t termn “Beterghaysdvlt refersda ading rapeionanas fised on

cont ai ni t roul | i he
i ol e Jaei Ay By S R AR ey e g i o Or

2011/ Olzmglsmiibls@@@d@p@@@ze @hat they do not form a fully delocalized pi-electron system in the

rings. Heteroalicyclyl groups of this invention may be unsubstituted or substituted. When
substituted, the substituent(s) may be one or more groups indepeﬁdently selected from the

10  group consisting of haldgen, hydroxyl, protected hydroxyl, cyano, nitro, alkyl, alkoxy, acyl,
acyloxy, carboxy, amino and carboxamide. ‘

[0051] The term "optionally substituted” refers to a group in which none, one, or more
than one of the hydrogen atoms has been replaced with one or more group(s) are independently
selected from: alkyl, heteroalkyl, haloalkyl, heteroholoalkyl, cycloalkyl, aryl, arylalkyl, |

15  heteroaryl, non-aromatic heterocycle, hydroxy, alkoxy, aryloxy, mercapto, alkylthio, arylthio,
cyano, halo, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-
thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O—carboxy,
isocyanato, thiocyanato, isothiocyanato, nitro, silyl, trihalomethanesulfonyl, and amino,
including mono- and di-substituted amino groups.

20 [0052] In some embodiments, R; can be CH,NH,, CH;N(CHj3);, CHyN(C,Hs),,
CH,N(C;Hy),, -

N
v

TR T C NQ & &N e 2 o
— —c’N, ) —C'- s —C-
T N _
H2 H / '\ H / '\ H / '\ /
—cN —c N s —C-N N— —C- N e~

HzC/N\/\ HzC/N\/\/
25 or .
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(VI). Inthis context, the step of adding the nmethylating agent can be
repeated 1, 2, 3 or 4 tines, in order to add a respective 1, 2, 3, or 4
extra carworroataam28) to the acid chloride side chain. Orce/SG20t0@0es6 d
conpound of formula VI is obtained, the acid conpound of fornmula VI can be
converted to an ester which is followed by a reduction to an al cohol
conmpound by adding Iithium alum nium hydride. A sul phonyl conpound can be
added to t I’ r form
="l phonyl103F dHE A RDkRe 2high WP pR R ns o BRI Pl R o U fhuiendPa
sulphonybmhsheRggmbesmamnbemsmhhpm&ﬂha@ohmnaﬂihntmwmﬂ@yeamwdmgaampﬁmmge to
10 the sol.utio t al the hon ter Qun

1 Ust r af kOB e anbEe Rk s ol e R RS Bkt R WRE SHEP Ene
fol | ow nges sdreiBmple Fidi1864 1o Ewa dOne&SiBh fiohy @hmRRR stdeSthall ©Vd BiRE: @nigeRideund
of formula VII 2011/ 014128PCT/ SG2010/ 000286 (M1) in which RL and Y
are respehein aiehg Ryl ppsinieniobBuula § eanymesults i perapavends that aterpl tg agpwt thize tenes be
a terpen )
oxygen ol fheat e ieflynl1SS RERA10S IBPLIEAC P EER el SRS 2

hydr oc arﬂn;ohfemtwb aghits in apgthérdllestative example, ewlpn ithet B3 obstumestisireptacedhwithahor

ar e not #7ie  baaitsd Bhb e GRIR ER el 56 R Qe ibC B HS and

di t-er peneidfipophfisd 6idt ShRANQIcH Sas_ sbpredyl ﬂﬁﬂ@kdﬁ%let ap rt@tae!l@%lﬂllﬂ&eas%nﬂ anti-
pol yterpengids. As an illustrative exa e substituent R2 in the

corrplcﬂmdprehfeg@we Agvitygs sesnalthpyehhe lgnd H&E‘Pl@ﬂw petiviity 1§ FitainedyseEss 6, Tahler®)10 R2
is ater peg@;d;(nﬁ%eﬁan (e%h%m% XBe c?fﬁRWﬁidC theCAPeftondthn! B §9mdouRinoF t O

4, and Xi 2 are respectively de ed above. [0065] The present
i nvent i ofermhblgda pr ovi des a conpound of fornmula VIII
. Ry
R4
N s,
N
R,

(Ia)

15 ora pharmaceutically acceptable salt thereof. In this compound, R, is a halogen or (CH;)n-aryl,
m being an integer between 0 to 4. R; is Cy-j9 alkyl or C;-j9 alkenyl; R; is (CH3),NX;X5, n
being an integer from 1 to 4; R4 is a hydrogen or C;-C4 alkyl; X, and X; are independently C;-
Co alkyl; or X or X, may, together with the nitrogen bearing them, form a 5-6 membered ring,
wherein the 5-6 membered ring can be fused to at least one 5-6 membered ring, wherein the

20  ring can optionally comprise 0, 1, 3 or 4 further heteroatoms selected from the group consisting
of oxygen, nitrogen, sulphur, and phosphorus; and wherein the ring can be substituted by at
least one substituent selected from the group consisting of halogen, hydroxyl, oxo, C,;-Cs alkyl,

' C,-Cs alkenyl, C,-Cg alkynyl, C;-Cs acyl, Cs.g cycloalkyl, and Cis cycloalkenyl.
[0055] In some embodiments, compounds of the present invention may include any of the

25  following: |
1-octyl-5-m-tolyl-1H-indol-3-yl) methanamine (J18);
N,N-dimethyl(1-octyl-5-m-tolyl-1H-indol-3-yl) methanamine (J25G);
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(M11) 15 in which RI, Y and R2 are respectively defined above. In this
conpound of forrmula VIII, R3 can be (CH2)nCONXI X2, n being an integer from
1 to 4. Xoand/MM21280get her with the nitrogen at om beari mgTiSleeomo/opasen a 3-8
menbered ring, wherein the 3-8 nenbered ring can be fused to at |east one
3-8 nenbered ring, wherein the ring can optionally conprise 0, 1, 2, 3 or 4
further heteroatons selected fromthe group consisting of oxygen, nitrogen,

sul phur ﬁr@hfgst I@"&:’iﬁ%—m%@l eg }q@g %,12 l)rétﬁlﬂnaﬁlﬁ{é PErubstituted by at

| east one s uent sele group
2011/ 014¥ABPOTYISE20 tdylod 28iel- éah)sn@hyw-pfopmmp@gdmmmy)dﬂw@» C1_20al kyl ,

aryl, - hokarepmR A e B TH s et Ry e ey .

0-car banulmetﬂyltml(gcedtplosxm toly-1CRIndOX Y- ,yl)nﬁanymmpmzxammmamx o, silyl,
per hal oal kyl foggﬁ, sul f onam de, COOH, -SH, -N=N, N:O and
NXI X2 Akoatﬁi 31(pyrsal -l pdmethihnsta- t?‘dklﬂ-lﬂ@e@é’ﬁn CH2CON NC H3 5 this

compounds gl S FLAN Y imofSNCAM REIAMEIABRIT R | - CH2- N [0066] The

present 1 nv nt| al so provirdes a conpound of fornula IX,
3-((4-methylpiperazin- 1 -yl) methyl)-1 octyl 5-m-tolyl-1H-indole (J30G);
3-(morpholinomethyl)-1-octyl-5-m-tolyl-1H-indole (J34G);
N-ethyl-N-((1-octyl-5-0-tolyl-1H-indol-3-yl) methyl) ethanamine (J3 6G);

10  N-ethyl-N-((1 -octyl—S-p--tolyl- 1H-indol-3-yl) methyl) ethanamine (J37G);
N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl) methyl) ethanamine (J40G);
N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl- 1H-indol-3-yl) methyl) ethanamine (J38G);
1-(3-methylbut-2-enyl)-3-(piperidin- 1-ylmethyl)-5-m-tolyl-1H-indole (J39G);
N-ethyl-N-((1-(3-methylbut-2-enyl)-1H-indol-3-yl) methyl) ethanamine (J35G);

15  1-(5-fluoro-1-octyl-1H-indol-3-yl)-N, N-dimethylmethanamine;
5-fluoro-1-octyl-3-(piperidin-1-ylmethyl)-1 H-indole;

4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)thiomorpholine;
4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)morpholine;
5-fluoro-1-octyl-3-(pyrrolidin-1-ylmethyl)-1H-indole;

20  5-fluoro-3-((4-methylpiperazin-1-yl)methyl)-1-octyl-1 H-indole; and
4-((1-(3-methylbut-2-enyl)-5-m-tolyl- 1 H-indol-3-yl)methyl)morpholine.

[0056] In other embodiments, the compounds of the present invention can also inciude
2-(5-Fluoro-1-octyl-1H-indol-3-yl)acetamide) (1-8);
2-(5-Fluoro-1-(3-methylbut-2-enyl)-1H-indol-3-yl)acetamide (6-8);

25  1-(4-Methylpiperazin-1-yl)-2-(1-octyl-5-m-tolyl- 1 H-indol-3-yl)ethanone (3-6);
N-Methyl-2-(1-octyl-5-m-tolyl-1H-indol-3-yl)acetamide (3-7);

1-Octyl-5-m-tolyl-1H-indole-3-carboxamide (5-1);
- 3-(1-Octyl-5-m-tolyl-1H-indol-3-yl)propanamide (5-2);
1-(3-Methylbut-2-enyl)-5-m-tolyl- 1 H-indole (6-3);
30  4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methyl)morpholine (6-6)
| N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)-N-methylpropan-1-amine (6-9(7));
N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)propan-1 ~amine (6-9 (8));

19



(I'X) 10 in which RI, Y and R2 are respectively defined above. In this
conpound of fornmula I X, the R3 substituent can be -(CH2)2CONH2 or
CH2NH2 S0 2gBi2011/00@R%] The present invention al so provi degca/scampmoreds of
formula X 15(X). [00B8]. In this conpound, Rl and Y are independently
selected fromthe group consisting of hydrogen, hydroxyl, C _20allcyl,
C2_20al kenyl, C2_20al kynyl, G _20acyl, C3_8cycl oal kyl, C3_ 8cycl oal kenyl,

aryl, %ﬁﬁ&gNY(ks G HET ggt{yl ﬂgqhadpaoggkagﬁshmﬁ@f DO 6 &@ﬁcar bonyl,

0-car ba I ocar bon carb I'socyanato, thio nato, silyl,

sul f onar(Egi—é (1K&ﬂahme@)dloctaa)’)}d;enyl)%ﬂudt@lmmdbm-érmm@imwnﬂﬂhﬂﬁﬁm% ®H,
-N=N, -N=0, and NXI X2, wherein one or nore of the hydrogen atons of the

i ndol e r3ﬁb can be repI aced by Y; R2 is selected fromthe group consisting

of hydr qaen-((H(3, 7k loce, 6-dRaY ISl oro-$Z-idds1l Kymkthy GIV-2@aKeyhbn 6-
C3 8cyc|qg§I k}l (LCS cy%:l gal kenyl &Kgr yIOro hefler oar ?Pmané%t e?oal i fél:rilucnleyﬁ and

R3 i § (dAb)"CONXI X2, n being an integer from1l to 4; wherein X1 is

o4 o093, 7 Gk MRS EELRALAS NAATS B AR, AR gl (Engoal | oy
aryl, he(Ebﬁc((alr-gBI,Y—dmmihﬁwtw;ﬁadlibm,}y):-ﬁy]hmro-lH-im%Qﬂyl)ﬁmhjd) eshwmorphodine i d6- al so

rel ates gg_a met hod of killing a cell such as a tunor cell, e.g. a
cancerodsdel | or a precancerous cell. The nmethod includes adm nistering a

COWDOUHQEM (the, pﬂﬁﬁaﬁmoaﬁt\zmlb@n mud@stMﬁgeﬁﬂétmyl)Mh@lﬁiel (6118Y); be used
in the present nethod of the 10 invention. |In some enhodi ments the cel |

usedOach} &i(3g-dimethiyloctand,erdisnyh-niiyores- (@Mﬁkdlgédylmqﬂlal)nlefﬁmo e (Onl 3k her
errbodl 5( t i .
I R e P S LA R T T i S S G

i ncl ude, 13B)Jt are not limted to, a rat, a cow, a goat, a sheep, a pig, a
dog, nze r s _nonkey and
a humanrb")'r&]I @g%eéﬂ%gﬁyﬁgﬁt 6- dleﬁgﬁ'gﬁhor%égl ngd@?% i%yl)nvrenﬁﬁ’y(&;pﬁo}?’ray{(be a
tunor cehdine (6A138)her enbodi ments, the tunor may derive froma cancer. Any
tunmor. or._cancer be used in invention includi r exanple, a
benilgn iRy %(T(@Sngx?l‘ét]ag‘ftﬁlﬂléuﬁg’ll' Mhﬁlmﬁﬁ}aﬂ'lm{@%g‘g turmmr)s i ncl ude,
but are (ppN- Mtpiuvfe(i {807-dARBNAE -0 8Lk ey )R L SR E iR 1- 8RSyl fhutad DAkh fhe

Solid tunours i1nclude for instance a sarconmm, arising from'connective or
suppor t i(dd3Di ssues, a carcinoma, arising fromthe body's glandular cells

and 20 bl PO TR 1R SARE § IV TPhat | I; uch

as the I?%Tpﬂ? @Iﬂe&& Och £k d?enk%@?(ﬁy%g-p?@anp? éﬁ%e{ﬁ%j@%@ }Il{rlr%%o?@l n§| ude,

but ar e 18RY;, limted to, breast cancer | ung cancer, a brain tunour, a

neur om, .C ancer rect can C lLi,ver tunour,

gﬁ f’-@gteﬂwg (T (g\}‘é‘iﬂi‘yzih“ti,zé?ﬂy B’gtlyt @dggg'é' L.)f“ ﬁ}‘?ﬂ 2@ 14k ancer of
t he head @1-( ﬁﬁfemmd-zLa@baﬁmalylzmaaamyljﬂeth«ygmwﬁom{e (618); pr esent
i nventi on can be fornul ated into conposjtions, fo
1-(3-methylbut-2-enyl)-3-(pyrrolidin-1-ylmethyl)-5-m-tolyl- lH-mdole (6-16);

1-(3-methylbut-2-enyl)-3-((4-methylpiperazin- 1-yl)methyl)-5-m-tolyl- 1 H-indole (6-17);
N-methyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)propan-1-amine (6-18);

25  N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl- 1 H-indol-3-yl)methyl)propan- 1-amine (6-19);
N-butyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl- 1 H-indol-3-yl)methyl)butan-1-amine (6-20); and
N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methyl)-N-propylpropan-1-amine (6-21).

[0057] The present invention also encompass the corresponding physiologically or
toxicologically acceptable salts, in particular the pharmaceutically acceptable salts. Thus,

30 compounds of the present invention which may contain one or more basic, that is protonatable,

groups may be in the form of their acid addition salts with physiologically acceptable inorganic

or organic salts and used according to the invention, for examples salts with hydrochloric acid, .
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exanpl e pharnmaceutical conpositions, suitable for adm nistration. \Were
appl i cabl e, a conpound of the present invention may be used in its ionic
transi ti oNOoxvara428 any pharnmaceutically acceptabl e sal PCtriseremf000286
conpound ds defined above,. or a pharmaceutically acceptable salt thereof,
can be used per se, or in a pharnmaceutical conposition where it may be 30
m xed with other active ingredients, as in conbination therapy, and/or a
sui tabl e ' r..di | 1 s of. of her ' fnar edizent s
Chat -y aEotrale, deid A6 Horie| RAC bRKRTRLET sRinor bl Rkt SGUPTS,
limted fotuenesuifonicedcid, aaplithakhedysulonic ,acal, owalic add,dectaa atidg tetariaracidyctic
2011/ 014128PCT/ SG201Q/ 000286 gp}hrac c¢line,. an a tibiﬁ%ic, @n afonatas

i nhi bi t o¥id.SaRGIchE acidnbepgaifiastd, TormieahgyapiopiE a6l BIvahG aifafigihylagshic acid,

i nor gani ,RhRSRIREEcifc Atia fitdeRd h&id] fitdbictadld, nAldl hdi@SRMIEAId, 201fRRIcoRH, ast
inhibitor, a platinum contalning conpound, a_ret;no;dh a topoi sonerase 1

i nhi Bi t ophenglprapiesiis anidrehuceniz acih pisrbag acidy IQW@FIWIa&IdeClWOFngiéIPPWCthFor ,
an aronmat a ionRibi t.or - L nhd Ri s -

o osi no. ki OSaL Spiy e Skt P ORARARbISE Bl piieen Il b BGiofhl
nmonocl onabcasdsi knodyi.to the perfonGKitled Ah khel aat, dorextinple, bpyorheiningokitid &d organic loe
phar maceut i cal c%gﬁ sition of the,present iEv%ntion i ncl ude but are not
limited PEEBHEHF ci’@‘ﬁ?;/%“e*’r yent pf dispersaphor elsf by Anio FFhange or egtiangxehangs

i f osf am glgm (Mer NN TMe pisédl ientbr RRther Q@Sk/@ss AR ARR T MAE IR u6EY bOkane,
10 Neosare), glufosfam de, nelphal an/ L-PAM (Al kerane), dacarbazine

( DTII® Dopre®pt 1Ryeation niez gixamplee hydrates i wductagwigh alqohels; prd idpevativassifethet he
conpound. 2- hi = i tr.as : rine,
A R e o e R S S i
t he treat m{#NsS9pThe tcaggsuhds| ofirthe Ipvesent! inyentdn loy nghlaonacsyticalllyt aqukbptably edaltra,

| eukem a osi s fungoi des,. neurobl ast oma, .ovarian 15 adenocar.ci no

et nobl BEEE B AR R SHAE S T ReSoeaRpnty Ko i 3 FORROREHE faRe
anal oguesartif@matealsO Fhé Baltheiadprbdeduftecapfor 61K be 3drried BPOS ddsériibedfin NI
present invention_include, but are not limte ., cytarabjne (Cytosarg)

dt
and igencYt dbichal (Bmdaded Chgs £90or38n 0 - J@SW%W?‘ﬁiirﬂ‘éte AR thyy Gergpounds

f | udar abidig G HeFas A0esciibddUuiths RTRY BlamSied BRI h NCohifdtinds Medo@hg)
and its prodrug azathioprine (Inmurane). 0[0074%@ﬁnthracycllnes-that nmay be

i ncl udedoithe inventjsinafonexrenple,dhd canpnyod iof thergepéral fremplad san tbeiobtained; asishown

i nclude,. byt are not Limtedq oxordbicin (Adria i il xe),
m toxanthoﬁlee fWoveglr?t F%lr?reng) m iéd‘gfrng% )éi ngé?%’ﬁ%nn‘iic@nﬁ%‘ , m\éa#érlﬁ’gi %ﬁ%‘%ﬁ%ge) ,
and epi rasipound(6)Ebf foram8) I cAs beneexahpy addinhea plosphine dompound to a solution

(8S,10S)-10-(.4-am no-5-h oxy-.6-Jret hyl t et rahydr o- 2H- pyr an- 2-yl oxy) - 6, 8, 11-
tri @’dr oseytasru{l@?*ﬁfawaw&@fﬁulﬂﬁt hoxy-7, 8, 9, 10- o
Z

Nk,

N

\

Rz

(1);

under conditions to form a compound of formula III
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25 tetrahydrotetracene-5, 12-di one, nore conmonly known as doxorubicin, is a
cytotoxic anthracycline antibiotic isolated fromcultures of Streptonyces
peucet i uswoani/aaesi us. Doxor ubi ci n has been used succe®€TI$iG2¢101000286 oduce
regression in dissem nated neoplastic conditions such as acute

| ynphobl astic | eukem a, acute nyel obl astic | eukema, WInms tunour,
neur obl astoma, soft tissue and bone sarconmmas, breast carcinonmm, -ovarian
carcinoma, gtransitional 30 cell bladder carcinonma, thyroid carcinona,

| ynphomas of bot h Hodgki n and non- Hodgki n types, bronchogenic carcinons,

and gastrig~carcinoma. WO 2011/014128PCT/ SG2010/ 000286 [ 0075]

Ant i bi ot hat may be included in the pharmaceutical conposition of the
pr esent ion include but are not Iimted to dactinonycin, actinonycin
D (Cosne erubi cin/ daunonyci n (Cerubi di neg, DanuoXoneg), bl eonycin

( Bl enoxanegy, ar npr ubi ci ng) and mtoxantrone (Novantroneg).
Aromat ase i nhi bit '

N
% Rhe practice 5of the present invention
i ncl ude but are nwo mted to anastrozole (Arimdexg) and | etroazole
(Femarag) . Bi sphosphonate i\phibitors that may be included in the

phar maceuti cal conposition ®& the present invention i-nclude but are not
limted to zol edronate (Zonetag). [ 0076] Cycl ooxygenase inhibitors that
may be incl uded ir(H?)he pharmaceuti cal conposition of the present invention
i ncl ude Btad@ing af Aind Mdt LhrbdhyPEshpdunad MélsbRtis ifstéHHRb Forh corfyfhuBg X1 b
10 (Cel ebrexg) and rofecoxib (Vioxx(r), Ceoxx(r), _Oeeoxxg). Est rogen

r ecept orforrvdallaThe R: tand tRunsupstiuentnin {oamulapn Il 4nd Ebispledingd émn thsf compeupd e ent

Ful vest Parpi LHER Al neh BPlcra b Behihuhih RO Hlas ORI o8 P,

conposi tTherledfing freup Yesaarte a legeh iatom fonekardplebatte cdichloniat, ibdine dbebkoinine. In

T T R nbh 7 itz Eoahoahi o3 forotTEh FX Eltpd N A n, 45 "
(4- (((2,vhréliientiaqnéehd dintetdsistiRddpehBbiticabid @reamply, da peaddsdedihé C
acid, conmonly known as nethotrexate, 1s an antifolate drug that has been

used i n sohuion ceataiming the companndof fmmladibde rbierr b fompourdefiformubellt r eat ment
of tient ' ' ' I f o]
asedl i [IO80L B SR LRARAGIE 10 SR A O] B Waple L U™, e
t r eat me rompbumticaarheeddediwassobftiomgontsiningf theigonpiemd of Gfro®@7IV | nor gani ¢
arsenates that may be included in the pharmaceutical conposition of the
present invention include but are not limted to arsenic trioxide
(Trisenoxg). Mcrotulpie inhibitors (as used herein, a "mcrotubule _
inhibitog" is any agent that interferes with the assenbly or disassenbly of
m cr ot ubulegy Y \BY be included in the conposition of the present

i nvention i Bfe not limted to vincristine (Oncovi ng),

Vi nbl asti ne ¥ e), paclitaxel (Taxol(r), 25 Paxeneg), vinorelbine
(Navel bi neg), docet\yel (Taxoteree), epothilone B or D or a derivative of
either, and discoderhBlide or its derivatives. [0078] Nitrosoureas that
may be included i QN)he pharmaceutical conposition of the present invention
include but are not Timted to procarbazine (Matul anee), |onustine

( CedBUO)under conditimnsitesformen {ulitbo@e eBeCMiponnd Ghi anhrie iWdlfesragiied toridie solution
estranustine.(Epcytg). Nucl eoside 30 anal ogs..tha be includ i n_the
har eGP RaiRe 6 bt G EpipRu oBRR, AHARAf oo R At pRSndipfformbla' 1
2011/ 0144 2BPCoAtekE, GHOR ) G0 4d Rusubstittentotin formulelV b defitied di fHeouiponad of
(Purinethole), 5-fluorouracil (Adrucile), 6-thioguanine (Thioguaninee),

hydr oxyJpaaplg F—IQ?PFEE@I}“%‘W arabi ne (Cytosar-U(r), -DepoCyte), floxuridine
(FUDRS), f tdoagf AR RS raH I EARAple, RRO EOR AN LA DERAR TGk desdred i tHtCpresent
(Leustatine, 2-CdAO0), gentitabine (Genzare), and capecitabine (XelodaS). As
an 201 usnyeatipy earelxeahthined vding bo figlowing scheme:
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5 5-fluoro-2,4(1H, 3H) - pyri m di nedi one, al so commonly known as
5-fluorouracil, is an antinetabolite nucl eoside anal ogue effective in the
pal | i ati weormaniagerzsent of carci noma of the col on, rectumpcCiseasto/ooesemach,
and pancreas in patients who are considered incurable by surgical or other
means. Anot her exanpl e of a nucl eosi de anal ogue i s Gentitabine. Gentitabine
is Tdeoxy-T, T-difluoro-cytidine. It is comercially available as the
nmonohydrochl oride sgjt, and as 10the betgisonmer. It is also gpown
chemcally as 1-(4-am no-2-0x0- 1-Hpyrimdin- 1 -yl)-2-desoxy
2,2-di flgororibosg Noy | 079f An il N 'VE exaRpl e of agh osteocl ast
i nhi bi tor Whaxsmy be | ncluded phar maceut i cal ’o*uax{tion of the
on i s panidronat g @- ds that may be
e

present in aS) .—Ptatt num 2
included in Pphar maceut i cal i on of the preseht Ngvention 15

i ncl ude, but are t limted to, cispl@% n (Platinole) and carboplatin
(Parapl atin0). Retfaoids that may be inclRgded in the ph rnaceﬁ?ical
conposition of the present invention include but are not| licmited to
tretinoin, ATRA (VesanoidS), alitretinoin (Panretine), d bexar ot ene
(Targretine). Topoisonerase 1 inhibitors that may be i ncl uded f"ehe

phar maceutical conposition of the present inventig) include,but are not
limted to, topotecan (Hycantine) and irinotecan (Carptestaf(r), 20
Canpt ot hecan- 118). Topoi sonerase 2 inhibitors that na i el uded in the

phar maceuti cal conposition of the present invention imsday but are not
limted to, etoposide (Etopophos(r), Vepeside) and tenhposidéRéVUnnnS).

[ 0080] Exanples of a tyrosine kinase inhibitors that nay be in€luded in the
phar macea)tMeaH, H; 80 efluk:i Torforaf estehe present invention include, but are not

i mted b)diAdRSHIE: RebuctiGpofiestet te plcoldd erl otini b (Tarcevag), gefitinib

(I r essaeg) (i) TEAt Mathbne§pl@eyvielderjde | apati ni b (Tykerb0), sorafenib (Nexavare)
and \fandet(i@mainé, fefbixiifmeedssarFirenlqoement of methane edphohyl wetert Withoppmow) h f act or t hat
may be included in the pharmaceutical conposition of the present invention

include, b not limted to, .interleukin-11..1interferon-a-2b.an )
ntertoul oft06dh T HEbpEREDS: o5 rffin % FoRpe,oByPaRER of B EBieh Rei i ¢ or
that may(d)NICHYdRbeing dnhigtdgbafirFRCEW #.CanetIDAE | dgb@nsuch ab A@zo@efhams it
invention is Raltitrexed(r). Exanples of a nonoclonal antibody that may be
i ncl udedeXapmPpleys asided mia a solafiemrontpwing thssorpeurdf fpmayladceut i cal conposi ti on
of the present invention incbude, but are not limted to, rituxinab

(MabTher ae) or cetuxi mab ( Eypituxe). [ 0081] The invention also

provi des a pharmaceutical _cQnposition conprising a conpound of the present
inventiopn, for exanple,/a codound of forrmula |I. The pharnaceutical 5
conposi ti ON he adni/ni st er &Y by, for exanple, the oral, topical, dernal
ocul ar, intrgrenotsy—TMN\raarticular, rectal, vaginal, inhalation,

i ntranasal, i NM—bwacal route. Exenpl ary routes of adm nistration

of a respecti d or pharmaceutical composition include oral,
transdermal, a arentleral delivery. Suitable routes of adm nistration
may, for exanple, incldﬁe depot, oral, rectal, transnucosal, or intestinal
adnmiiti stration; parentefal delivery, 10 including intranuscul ar,

subcut aneous, intraven , Intramedul lary injections, as well as
intrathecal, direct intraventricular, intraperitoneal, intranasal, or

i nt r aoc uTler methiytating cagent i©radderhinta tteosohdivnniontagning te coomgramd df dormula V, in
phar maceut,i cal .conmpositjon in a. al. r@éh r.than systemc er r .
Exanpl o SHyo i BERPOR =igr B it AOdF e e I orR s arpind ot Aol Vs uch
as in a depot or sustained release fornulation. Furthernore, a respective
conpound or pharnaceutical 15 conposition nmay be used in a targeted drug
delivery system for exanple, in a |liposonme coated with a tunour-specific
anti body. Such |iposones may for exanple be targeted to and taken up

sel ectively by a tunour. [0082] The present invention also relates to a
nmet hod of treating a mamal having a di sease or disorder associated with
lcmt activity. The nethod includes admnistering to the 20 manmal a
conpound of the present invention, for exanple, formula | or a
pharmaceutical conposition as defined above. In certain enbodi nents, the
conpound or the pharnaceutical conposi2Bi on descri bed herein can be used for
treating cancer or a disease or disorder associated with Icnmt activity. A
respective use may for exanple be the manufacture of a medicanent for this
pur pose. Accordingly, the nethod of the invention includes the use of a
conpound as 25 defined above, including the use in the manufacture of a
medi canent . [0083] In order that the invention may be readily understood
and put into practical effect, particular enbodinents wll now be descri bed

M s 11 = o 1 e - I y/7AR AN I~ F A/ AT ——



Exanpl e 1: Synthesis of Conpounds of Series 1, Table 1 Schene 1:
Preparation of Primary am des (Cysnethynil, J9, J10, J14-J16, J20-J24) WO
2011/ 01412 6RCTI/EE2810/ 000286 R=n-Cctyl, | sopreny, GCerenPCT(S&R010I0p02sRBHA,
NH2CHO MeOH, it (0.5 h) (ii) KCN, 100C (3 h) (b) KOH, t-BuOH, reflux (3 h)
(c) meta-substituted phenyl boronic acid, Pd(PPh3)4, NaHCO3, EtOH tol uene,
reflux (1-6 h) (d) R-X (X=hal ogen), NaH, DMF, rt (1.5h) 53-58C (3-6 h)
[ 0085] Preparation of 2-(5¢brono-1Hindol-3-yl) acetonitrile (2). To a
solution 5 of 5-brono-1Hi oI epn- car bal dehyde (1) (1 g, 4.5 mol) in
NH2CHO- MeOH (1: 1, v/v, 200 n was added NaBH4 (0.5 g, 13.5 mml) and the
m xt ure was stlrred for O.SE To the reaction mxture was added KCN (3 g,
| uxed on oil bath at 100 Cfor 2.5 h with
stirri ngR,After cooling to roomterrperature bri ne was added and t he whol e

Na2SO4, and ¥ ‘ qT e reduced pressure to give the nitrile 2.
Recrystal |l i zjgti ' j v
81 9% . [0086] Qr epgas i.oh of 2-(5-brono-1Hindol- 3-y1) acet am de (3)_.

finely powdered 85% KON, (1.85 g, 28 mmmol ) for 3 h The reaction m xture was
cooled to roomtenperatifre, diluted with water, 15 and acidified with 1 N
HCL. The resul tingwgyispension was filtered at the vacuum and filter cake
was washed with water then dried in vacuo. The product was isolated as an

of f - whi t by thiscrentest, i stsp of adding #ggnethylaingagent ouetr) Geeatecal, Hrioeredi timss fior

t f d I i . br. i n 3
O T B L
2011/0 14ﬂ12 &eﬁr/c&@mxﬂ/ 6D(ﬂﬁﬁﬁld3d’(l RE’FDE))adne(dO tHe? agd <5m'7pon'ﬂdl % . foithla SVE pamn deon

was stirred fo 5h T he n br| el l penS| 0 added
" one. pIVREH & b egier ety s alayed heth i e, AEuRY FPEPauRLY g

1,5 equi Nthivn aleBSelmt 18,dEHEO A (sdlghdﬁy) cérﬂﬁd&u@dn b&aBsbdab eﬁevsolmhoﬁ coffaitind ﬁﬁ@
agueous solution of NaHCO3 (25 ml). After refluxing for 1-6 h, the biphasic

m xt ur e #eehot senperndof fommsls thé?r'ﬁe'?'ﬂa*! giphomybesieresempeund d'o ferm the @meuiﬂén of
saturate Sty Eﬁ@p

phase Wa{f;sic e%@ggitegk% Qph%@%fé 6‘%\{:% g') Sg‘ﬁ?‘ggg"ft ract a{egﬁeﬁgo Jﬁc{]ge | ed
( Na2i804) the Foleticir wngmagdmsumgnyleﬁm/ecdnmunﬂl ltration and the fil trat e was

[ 0065] ceney o) PSR RisFaply i S SERghST R RS PhlaintHasingtves)

10 To a fllbwingdchetsfensi on of NaH (60% di spersion in mneral oil, 0.12g, 3
mmol ) in anhydrous dinethylformam de (DMF, 5 m) in ice bath S added a
sol ution of| crude phenyl indole 4 (2 mvl)oin anhydroys DMF (10°Hon drop
W se over > 10 min. G [ at roomF£egmperature for 1.5 h,
fol | owi ng - r oRBoci%the, (% mw%l ) Ghely u@- w-se over 5
mn. After bei it hl &) 53-58C for 3-6 Me reaction
m xture was 15ooled to room t enper at u and poured into eNwat er. The
suspensi on was sti rCP*éd 10 min and extract®d with Et 20. ThI or gl c extracts

wer e conbi ned,, washed with brine, and dried (Na2SO4). The |dryi ng agent was
removed by filtration and the filtrate was concentrated under reduced
pressure to give the crude product 5. [0089] Cysnethynil - n times
(2-(1-octyl-5-mtol ylndkk i ndol-3-y1) acet.%gsi de) Ms- APCI:

LAH I
TsCl
5
N

Y
CgHiz

0
OH

2° amine

[0064] The present invention also provides a compound of formula VII,
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20 [M+l ]+ 377.5 (377.3); of (CD30D, 300 MHz): 0.92 (t, 3 H J 15 Hz, CH3),
1.29-1.35 (m 10 H, CH2), 1.88 (t, 2 H, J 15 Hz, CH2), 2.42 (s, 3 H, CH3),
3.70 (s, WOHpL@HRRS 4.20 (t, 2 H J 15 Hz, CH2), 7.12 (@CTHGEh100802E, ArH),
7.21-7.32 (m 2 H ArH), 7.37-7.48 (m 4 H, ArH), 7.80 (5, 1 H ArH)
(CD30D, 75 MHz): 13,6, 20.8, 22.8, 27.2, 29.5, 29.6, 30.6, 32.1, 32.6,
46. 3, 108.6, 110.0, 117.3, 121.5, 124.5, 127.1, 127.6, 128.2, 128.7, 131.1,
133.1, 136.6, 138.4, 143.0, 25177.Q [0090]J8 24543 -ethoxyphenyl)-1 -o
ctyl-1Hindol-3 -yl) acetam de Ms-APClI: [ M1]- A07.4 (407.5) SH (DVSO d6,
300 MHz): 0.90 (t, 3 H J 12 Hz, 1.05-1 (m 6 H CH3), 1.27-1.31
(m 10 H, CH2), 1.84 (t, 2 H, &9_Hz, -3.48 (m 4 H, CH2), 3.87
(s, 3 H CH3), 3.88 (s, 2 H CHON\& J 15 Hz, CH2), 6.87(d, 1 H,
J 6 Hz, ArH), 7.14- 30 7.44 (m 6 |H sg,1 H ArH) & (DVSO ds,
75 MHz): 15.0, 15.8, 23.1, 27.4, 297, 298 3 0, 3?2 33.3, 46.5, 64.0,
110.1, 111.0, 113.0, 114.0, 118.4, . , 128.9, 129.2, 130.8,
131.8, 136.6, 144.4, 160.0, 173.8 WO 011/ 014\ 28PCT/ S&2010/ 000286 [0091]J9
(2-(5-(3-net hoxyphenyl)-1-octyl-1H i ndol -3-yl) \acet am de) NMs- APCl:
[ Mk1] (393.4): (5H (CD30D, 300 MHz): 0.91 (t, 3T® J 12 Hz, CH3), 1.29-1.34
(m 10 H, CH2), 1.88 (t, 2 H, J 12 Hz(V@glz) 3.71 (s, 2 H CH2), 3.87 (s, 3
H CH3), 4.20 (t, 2 H J 12 Hz, CH2) é;d 1H J6 Hz, ArH), 7.17-7.44
(m- 6 H, inpyhigh RizargY exsr;respeﬂwe)ar defined elwsoln m@onmsmijfonnwlaé’ll Ricam b93. 0,
27. yee 3 112, .113. 4,
115, 3, 1t§'é’b&°‘81he 431‘9"’% e‘Beml‘E s %hi"é% gd t‘?s"f"ﬁr %Ta%“eé "%’%42’%?“‘ 188" aﬁ?““‘*?LM 2
[ 0093] Jdleﬁv&ti\(ei tbﬁé(}f]hd}n@‘lﬁrﬂyﬂst Zblde iGyHlip hydrog prbek hiaiiwdécHVinapR@ve ofdlor Infor863 6
(363.2); 13, (1, J15 Hz
H CH2), p%nte clpsat%awn 3{%@2 *)r&e Palmf %@? yoit Wihipy thwwowjaiﬁgmem% &f“‘ J1
Hz, . CH2)inclddd %u{ Qre n@t limitd® td’KennHrﬁgnmd%oﬁoﬁ&exﬁknmés s 1t3r%eﬁﬂids ﬁ{téﬂ)enmds
740752(m ArH), 7.63 (d, 1 H_ J6 Hz, ArH),

cm&t@‘tem@owiqz jriterpgnoids, detragerpenpidy, apbpalyterpgngids. iy sn llblftrwve:aeza@plmes 5,

H)

108. 0 1 :

1332, Thegsithd P% in i ofwobfifof porbH) tufd Vit San b€ forinyigitng col@ faen o
NB- ARCI :R{ Maj:]:rpaaﬂd R3(i2 BTHHCONZHK S, ODGhikh 1B lem) inte@eBfomt ], to3t, kipd X, 2@d Hz,
CH3), 1.25-1 nghf ga%g 1.81 (t, 2 H J 15 15 Hz, CH2), 3.73 (s, 2
H, CH2), 24‘“6‘735{’?‘”" ydefineda CH2), 7.06 (s, 1 H ArH), 7.12 (t, 1 H, J 15
Hz, ArH), [0088] The présent invedtibntiso phovilles a/coddboluld ot forbnulh IIEZ, ArH), 7.57 (d,
1 H J6Hz, ArH gc (CDC13, 75 MHz): 14.0, 22.6, 27.0, 29.1, 29.1, 30.2,
31.7, 32.9, 46.4, 107.6, 109.7, 118 9, 119.5, 122.0, 127.2, 127.4, 136.5,
174.3 [0094] 323 (2-(1-octyl-5-o0-tol 1-1H—ind01R8fy1) acetam de) Ms-APCI:.

[ M+1] ,

(VIII)

15 in 'which R;, Y and R; are respectively defined above. In this compoundbf fonmﬂa VHI, R; can
“be (CH,)uCONX;X,, n being an integer from 1 to 4. X, and X, together with the nitrogen atom
bearing them, form a 3-8 membered ring, wherein the 3-8 membered ring can be fused to at

least one 3-8 membered ring, wherein the ring can optionally comprise 0, 1, 2, 3 or 4 further
heteroatoms selected from the group consisting of oxygen, nitrogen, sulphur and phosphorus;

20  and wherein the ring can be substituted by at least one substituent selected from the gfoup

25



20 377.3 (377.3); gH (CDC13, 300 MHz): 0.85(t, 3 H J 15 Hz, CH3),
1.27-1.34 (m 10 H, CH2), 1.85 (t, 2 H J15 Hz, CH2), 2.30 (s, 3 H CH3),
3.72 (s, WOMp11@EH2)28 4.09 (t, 2 H, J15 Hz, CH2), 7.12 (dpci/sE201dHorise ArH),
7.21-7.32 (m 5 H ArH), 7.37-7.48 (m 3 H ArH), 7.80 (s, 1 H AH &
(CDC13, 75 MHz): 14.1, 20.6, 22.6, 27.0, 29.1, 29.1, 30.3, 31.7, 32.9,
46.5, 107.7, 109.1, 119.2, 123.8, 125.7, 126.8, 127.3, 127.6, 130.3, 130.3,
133.5, 135.5,. 13 142.6, 174. 25 1 0095] J24

(5 (3 octprind, iy dfoiin, aPAE o mahal ot adfeR. Brarelkpmb Crapsvly C
(377. 3) ; scHHoAIRACTES scy3dAlkNIA) aryl) h8terdakyl, Betétoalicydyl, HalogehfTarbohyk thidcadkbnfyiln 10
H CH2), 1.83 (t, 2 H J12 Hz, CH2), 2.40 (s,.3 H CH3), 3.76 gs, 2 H,
CHz), 4. 9garheamyh Qrthigaasbquyl, Qyoprpoxy; igpeyanato, thiopyanafo,silyl, perbalogligyl, sulfonylg
Hz, Ar H)sulf%ngiﬁidédthié; -t‘N, J@Ob’ﬁ; -S‘H,H)\I=N7 --ﬁ&ﬂanﬁ@lf(gt. sian iidiative e)zaﬁmé)(k.sforl H,
ArH) ¢ (CDC13, 75 Miz): 14.0, 21.°0, 22.6, 27.0, 291, 29.1, 30.2, 31.7,
3032.9, 46.5, 107.9, 109.9, 117.0, 121.8, 127.2,?l 1242, 127.8, 9. 4,
129.4, 133.2, 135.9, 136.2, 139.2, 174.3 Wo-AQXHN14128RGI£ER201RCAN0286
Exand e this Gymicuediof fafmulo MiHuResawbe Saeiofs 2, Tabl , Schenme\2v/ or
Preparation OB 30 am des (J1, J2, J4-6, J7, J11) 5 J10, J16, J21 and J22
wer e preparedjfolf// omng the experinmental procedure Exanple 1, Schene 1

[ 0096] 2- 5CHs6mN 1- ogt y1- 1H i ndol-3-yl)acetic acid (7): To a stirred
suspensi on of Na .54 g, 138 mmol, 60% dispersion in mneral oil) in THF
(100 nL TH 0. _C was added .a solution of indole-3; tic acid (6.65 g,
577 mrol ) 100goTe? pes I RRGGT Y SRk S EoRrahd SPRFRIFEST or 30 M noat o'
a solution of 1-Brono Cctane (14.3yrL, 83.1 mml) in THF (50 nL) was added
drop wise. The m xture was all owed Yo slowy r&ch roomtenp and conti nued
to stir for 4 h. The reaction mxturg was then/cooled to O C and excess
hydri de was careful |y destroyef ddi tilon of MeOH wi th vi gorous
stirring followed by cold water un |l ow sol ution resulted.

Et her (100 nL) was added. The aque Brated, 15 acidified
with 6 N HC1l, and extracted with s | oromet hane 3 tines. The
conbi ned di chl oronet hane extracts we fied (NNa2SO4) and concentrat ed,
purified by crystallisation in chloroformsubsgquently colum

chr omat ogr aphy using et hyl acetate. [0097] Gener @, procedure for the
preparation of 30 amdes (8): A mxture of 2- -

(5- br onp- 1- oct y1- 1H i ndol- 3-ypacetic a@X¥ (6) (1 mml) and SO 2 (2 M) in

dry Nz . 2 . kS al: i1l t

exodth f IERGY B BESR SR ol ot el eh Bl fBlo B B BER
dryness substijuare cirhise €GHp)p€PDIEHion CHANHISOKTHy.i de, which was WO

2011/ 01412 010/ 000286 di,ssol ved in dr HE. (4 . The THF sol ution
tes added: TGS SePESETR B PR Arcrtavidey hEoba fE B vt on at 025 C The
reaction m xture was stirred at thg sane tenperature for 1 hr; THF was
removed under vacuum extracted w t h\di chl oroneRjane dried over Na2SO4 and
evaporated to give the corresponding\anide in hearly 80%in all cases.

5[ 0098] General procedure for tRe 2 conpound (9): To a solution
of conpound (7) (1 mm1,1 eq.) in X added Pd(PPh3)4 (0.05 eq)
and the m xture was stirred under pA-RA sol ution of mtoly

boric acid (1 mmol, 1 eq) in 1.5nl cage of J7 mnmethoxy boric acid
and ) was added, the m xture was stiPke adnot her 15 mn, .and then 2 M
aqueous Na2C3 (4nml) was added. The resulting \*n'xture was refl uxed
R2
15 X).

[0068] In this compound, R} and Y are independently selected from the group consisting of
hydrogen, hydroxyl, Cjjealkyl, Cjjealkenyl, C,,¢alkynyl, Cjaoacyl, C;scycloalkyl, Cj;.
scycloalkenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl,
O-thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -
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10 for 5 h under argon and cool ed, and the organic sol vent was renoved
under reduced pressure. The resulting suspension was extracted with CH2Cl2
and dri edwowver1/Ma28$04, and the sol vent was evaporated. Poe/SGesiofdu@ssas
chromat ogr aphed on silica gel eluted with Ethyl acetate and n-hexane to
yield the required conpound nearly 60% [0099]J10
(2-(5-mtolyl-1-(3-(trifluoronethyl) benzyl)-1Hindol-3 -yl) acetam de) 15

(S "5 S BIN 2R il R R o532 pr e B nyfipdbdn oot tng Sille rifle 7°
i Ill_.|8 /I;If I_T)aArHt!) replacedl by Y50R{ iw seliectzd,d ﬁgmh{)the i,frd;ﬁg QOdslstﬁlg(;bg Hydji_‘ggm ChnddlkyT,. GB (S
111. 2, 121"21‘?5‘-‘/1’1 @ﬁ‘yﬂls WOE&YA % 8&31%"6@1’1191? 8Y°1‘i enyl, gmy g g‘e‘ei%)ﬂ? and;q

5, 123. %e?e%aﬁfé%l i, Bhd R{Nis (1Y) ONKZ; 0Obdind @ﬁyﬂre (Borht 1 kd by hersat Kyl i}
benzyl) -1Hindol-3- yl) acetan1de) VG- APCI [ MF1] + 479.5 f479 5 e?fl

(CDCP3, IBdoraepiand X, ipope selgcted @nwleraroumsmstm&sf Ci-galksl, 1§ yl, C,.

3. 34-3. 45 11-7. 14
(m 2 H2 My] AC7, %‘%%c;’?loﬁﬁ(é/( a; ggAy Esalkgg?l 6ry? thééi((aavl %d?gte%)c%\clﬂ
7.40-7.45 (0069pTht pméﬂ)t invén6dn 4leg relatéd tokOmethpd AF ld)l,mg?a 8¢l fush ag aHmer ¢éll, gc
(CDC13 75 VHz 14.4, 21.6, 25 4 49.6, 109.7 1Q. 0,
117. 4, 199, afan%f‘z% S4°e 15 4 Mecapersons ool ?‘961 ethiog it mﬂ“dfi gfﬁ%ﬂ* S?%*gsa C%%“g& of
129. 4, 188 Fﬂeseﬁk&ﬁv&tm&@@ d8scrib&Bhereinl 38y 2ell l&a& B uskdGn Thd ﬂ@ﬂ&l mkiod of the
(2-(5-mtolyl-1Hindol-3-yl) acetan1deg V5- APCl: [ Mt1]  264. 3 (265.2) eti

(CDAP3, iBuwitipnzin:sope embogimentythege jusedsacpgrding toztheinveption may hecqraprisediin 6
Hz, ArH) ( 2 4
¥ ey le phydi e gt B Ly g5 08 pifiche e Sinfiei)
32.9, laﬂltﬁredrﬂln&y a155b7belqbtzﬁ52@1 quhznalﬁmallE&alﬁples_ﬁf?m’amnﬂak7mdlud§,2$t are @28. 6,
134. 0, t%zt 138. 3, 142 674 1 WO 201% 014128BCT/ SC2010/ 000286

[ 00102] *21‘ o § 132 %M"St SiogmyP1 9153 fopof JUTIOR; § g8 L PIE, £ ISt de)
?/S— APCI chlé{]_%étﬂz]:ez?azghéui 3133)1(39 &d ;@?ﬁ)ﬁﬁn Bﬂ@or%ﬁk)nb&&_rn?éﬁti She 3el(|§| ,us€H3n ,thd. 84
S , (s, 75 (s, 2 H CH2 2 H J6 Hz,
CI—|2)15 5. lsv;enelpn mpyhe ajumgr Fﬁf l&%er agnindy %é,‘é% & Wmpr NB)YA!P@YG g?lﬁm GanogyABY

401.5
ES 3 ht@n&:{g@%@r nﬁ?Q)eMﬁ%)l ‘in lhégwéﬁlon:g‘mﬂudlgg‘%r eylangﬁ H(§ ben?lgxhtuman(dsé- go

H 10 Gmtystaty m@hg(n@nt tpmar. sz@rnﬁkes ors mcbuie lnut ate pqt lipgitegto, l@PgnatoB)gyg’l t,

35 i, R 5o e o B e g el
39. 4, A44ohnectiOd .09, supfditifg tibdues2a chicthoma, hriting, frdld 3h6 bod P4 . gdandildy cEl,ls dad . 4,
L2535 i e et el s bt
-7 Wer@dRhpRa, Gkafiplds WM N @ HdN@nRuP sichiNb@! ard M€ Bghite@ to, breast cancer, lung
cancer, a brain tumour, a neuroblastoma, colon cancer, rectal cancer, bladder cancer, a liver
tumour, a pancreatic tumour, ovarian cancer, prostate cancer, melanoma, cancer of the head or
neck and leukaemia.

25 [0070] The compounds of the present invention can be formulated into compositions, for
example pharmaceutical compositions, suitable for administration. Where applicable, a
compound of the present invention may be used in its ionic transition state or any
pharmaceutically acceptable salt thereof. A compound as defined above, or a pharmaceﬁtically
acceptable salt thereof, can be used per se, or in a pharmaceutical composition where it may be

30 mixed with other active ingredients, as in combination therapy, and/or a suitable carrier or diluent.

[0071] Examples of other active ingredients that may be included in a pharmaceutical

composition include, but are not limited to, a nucleic acid alkylator, a nucleoside analogue, an
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mentioned in Exanple 2, Schene 2. [00105]J1

(N, N-di ethyl-2-(1-octyl-5-mtolyl-1Hindol-3-yl) acetam de) MS-APCl: [ M+l]
433. 3 (4380@)117(1412€DC13, 300 MHz): 0.89 (t, 3 H J 12 HeCcTSHE3)10/0002%8- 1. 15
(m 6 H CH3), 1.26-1.30 (m 10 H, CH2), 1.85 (t, 2 H, J 12 Hz, CH2), 2.44
(s, 3 H CH3), 3.33-3.44 (m 20 4 H CH2), 3.84(s, 2 H CH2), 4.11 (t, 2
H J 15 Hz, CH2), 708714(m 2 H AH, 7.26-7.48 (m 4 H ArH), 7.78
(s, 1 H, ArH) (CDC13 75M—Iz 14 8, 21.6,. 22. 27.0 9.
29. 4, 3oan§1ra0yffgﬁse agangibiofig, 4n afpsatase A%hlﬁltoraag*z ﬁﬁte ARBRqEISh 4t etogsn fedfpf%f
124. 5 1R8dulatorl & ifdrganit Grebenatel @ microfubilednhiBitod; o nitrbsbureh, arﬂ-@s?eol;lasﬂiﬁﬁbﬁor 470.9
[ 00106] J2 (2- (1- octyl-5-mtol yl-1Hindol- 3- yl) 1-(pip er|d|n | -yl)

et hanonelativiBm 2entafging ¢avmpound, 4% retiroidi 5 69p081qn{e@§801Dmh§0@r MpiApPoigpIOgTaset 2 3

o 12 q 84
e g g bt R e it S BBy
(s, 3 H, isdZH2dne, 4. thibsinke, kiRastl inhibifid, h-lg,rov@hiZt)lc;torZ a0Bisphodghofare, 2inH| a Ayok)lonal 32
(t, 1 H J 15 Hz, ArH), 7.40-7.48 (m 4 H ArH), 7.85 (s, lH_AI’H) ( CD30D,
75 MHz): anilo ; 20 8, 22.8, 24.5, 25.9, 26.4, 27.1, 29.5, 29.6, 30.7, 31.6,
32.1, 43.3, éd@lZE:AI atdrs (BRI Yo intdedin ﬂé%}hﬂma]agﬂtlc@ cokgbsirion 1of thel predeat . 4,
128. 0 128. , 133.1, 136.6, 138.4 43.0, 171.6 WO

2011/ 0144RHE6H/ iSRG (Hub 0O 8Bt [l@ﬁil@i?]td dbusulfan (Myleran®, Busilvex®), chlorambucil

2l P S ot o B TR e IS0 S
gt Sl LoD AP i oy

o 1o t, 2 09,7. o2 3 12
v A( l_{)t:ex%gf('yllﬁl)rﬂl%léll 8(|I'€m0(gf®lb_< Ks 9a,n illﬁls&zmsv, 1&&@1&{_{)@3 z?x% l(()l% %-gﬁ&%lz

13. 6, 20;hmroaay1&m1ﬂa1te5a-hmozzH 23 210xaz@15sph@cn@ 2-ggidg,, alsm c@nnwelmlm@m as

52.0, 100, %ghosggegr(n).lge 1%471%1? 1alk]yia]}%r Bse]d glbel%rgft nt ]0% s‘tag'es ]I?I8 aer I%’Z%iaﬁgna}x?S 9,

133.1, 136

(N, N- di MinpNdmas; ( ihu!;tfplley 1m5elamhollyﬂkeixhh| nolabsis- ﬁi@goﬂlegt awuidblastbita, ARGHan
[ M+l ] + 405. 4 (405.5): 300 M—F#OQl t, 3 H J 12 Hz, CH),
1. 27451 . Prlenqyarcinpmay fstipd @%‘a a& gcippma of e brgastyy, © orp) | 242 (s, 3 H,

CH3), 3.10 ([5073i5 Nﬂcleg'@ ana%)fggs {hat my e 1@1@&& h- tillg hirmadevtcaldcohdpobifion GF2)
7.09-7.13 (m 2 H ArH) IXI ,740};48 (m_ 4 H ArH), 7.83

(s, 1H, thé\lpk@selgan(/ﬁﬂﬁﬁ) Bnclifde, Mﬂz)re rio$ mmteaoms cytadbide (C7tosar®)mngd ged@:itghing0. 6,
32.1, 32.5, 35 2, 37.6, 46.3, 107.8, 110.0, 117.5, 121.5, §%24 5. 127, 1,
127.7. 1Sgmgar®)y gvq flugrimted depxerytiding apalggues,siudarabyng{Fipdarp®), g purine analog,

15 00109 J6(24543
- e'E hoxyp Elﬁg(ff topurine, (Pyri-Net thioh%)(ﬂldétsxpﬁd"l\% ﬁaguoé’tnﬁyface%"an)i de) NB-APCl: [ Mr1]

463.24 (463. 00749 A nittiFh3 Ll Res 0L Jbe BicRded fin & pharhaddutitit, o@lﬂ%}stoﬂcﬁ&hel 15
(m 6 H, CHg ? 27-1. BIesm lg{h%l eCHS) 61126 (?t,l BaH 1J 105 . , 1.85

(t, 2 H prd@nﬂ—mvermblﬁ )nchgie,?,@taremg)t (lmpted 14 do@p{g)mug(/ﬁg@la(ngcm@ pox(@Z }{ubex®)
N ﬂ? " o oy e@@a86@fa§xaw (Rgigpin®. yalriicin gitog Son igin
22,5, g ol A, Sy oo 19l St ios
136. 7, lédaHydrolBiS-pYranLidoy)-6,8,11 trlhydroxy-8-(2-hydroxyacetyl)—l-methoxy-7,8,9,10-
25  tetrahydrotetracene-5,12-dione, more commonly known as doxorubicin, is a cytotoxic |
anthracycline antibiotic isolated from cultures of Streptomyces peucetius var. caesius.

" Doxorubicin has been used successfully to produce regreésion in disseminated neoplastic
conditions such as acute lymphoblastic leukemia, acute myeloblastic leukemia, Wilm's tumour,
neuroblastoma, soft tissue and bone sarcomas, breast carcinoma, ovarian carcinoma, transitional

30. cell bladder carcinoma, thyroid carcinoma, lymphomas of both Hodgkin and non-Hodgkin types,

bronchogenic carcinoma, and gastric carcinoma.
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[00110] J7

(N, N-di et hyl - 2- (5- ( 3- met hoxyphenyl) - 1-octyl - 1H i ndol- 3-yl ) acet am de)

M5- APCl : Wdlkdi1/d4@85 (449.6) oH (CD30D, 300 MHz): 0.90 @CI/S&2040/00028@ Hz,
CH3), 1.05- 1.15 (m 6 H CH3), 1.27-1.31 (m 10 H CH2), 1.84 (t, 2 H, J9
Hz, CH2), 3.40-3.48 (m 4 H, 25CH2), 3.87 (s, 3 H CH3), 3.88 (s, 2 H,
CI—|2),4.19(t2HJ15Hz CH2), 6.87 (d, 1 H J6 Hz, ArH), 714744(m
6 H ArH) %2 8,

5.7 Ao ol gt il Bl 50 Miaeh 3 M drashicedicat 2oipeshibtas G v

111. 8 Lijverfion Linflude B afe ’nol-zﬂmﬁed ]tg7d§>t1n3n%§mz a@gx%ngycuil-alg @Cosﬂﬁ%@ex@),
144.6, 160.7, 172.7 [00111]J11 (N

N- di et hydauﬂor(lﬁrcm’daﬁh()ﬂlycln ((Geﬁbxﬂh%@@aﬁﬂ@(&ﬁé@), dsonysicin (Bléhoxmib®l); 3pindficiiy| )
acetam de) (nentioned earlier in Series 2) M5-APCl: [M+rl]+ 479.5 (479.5)
of f ( CDCEfBamBmGJiM@) an(.i_mi@x:(rttronﬁ (Novautrqrte Arappigyse ighiliprs psefuldn the prpdice

3. 34- 3 45 H,. 3.85 2011/01 1 CT{ SG2010/.0002
CH) 5 4‘1? present prw mc*;udﬂbuv amnoc rwmtf Hp angsiypzole %%m#{%@%@ﬁgl rqqzcﬁm H)

A, « i) é‘%"%’*ﬁ@ “ughifdipinde A b neabi NS Brpacadylporbiphdg %,
?1.1385,2 4%2§pr5e§‘91? bnélerétﬂolaQnatllde]ﬂuz afenof Brditdd to k4R dfbnatd %ﬁorﬁeta@?G 9, 127.1, 128.2,
[0076] Cyclooxygenase inhibitors that may be included in the pharmaceutical composition
of the present invention include but are not limited to acetylsalicylic acid (Aspirin®), celecoxib
10  (Celebrex®) and rofecoxib (Vioxx®, Ceoxx®, Ceeoxx®). Estrogen repeptor modulators that
may be included in the composition of the present invention include but are not limited to
tamoxifen (Nolvadex®) and fulvestrant (Faslodex®). Folate antagonists that may be included in ‘
the composition of the present invention include but are not limited to methotrexate (Trexall®,
Rheumatrex®) and trimetrexate (Neutrexin®). As an illustrative example, the compound (S)-2-
15 (4-(((2,4-diaminopteridin-6-yl)methyl)methylamino)benzamido)pentanedioic  acid, commonly
" known as methotrexate, is an antifolate drug that has been used in the treatment of gestational
choriocarcinoma and in the treatment of patients with chorioadenoma destruens and hydatiform
mole. It is also useful in the treatment of advanced stages of rhalignant lymphoma and in the
treatment of advanced cases of mycosis fungoides. |

20 [0077] Inorganic arsenates that may be included in the pharmaceutical composition of the
present invention include but are not limited to arsenic trioxide (Trisenox®). Microtubule
inhibitors (as used herein, a "microtubule inhibitor" is any agent that interferes with the assembly

or disassembly of microtubules) that may be included in the composition of the present invention
include but are not limited to vincristine (Oncovin®), vinblastine (Velban®), paclitaxel (Taxol®,
25  Paxene®), vinorelbine (Navelbine®), docetaxel (Taxotere®), epothilone B orA D or a derivative

- of either, and discodermolide or its derivatives.

[0078] Nitrosoureas that may be included in the pharmaceutical composition of the present
invention include but are not limited to procarbazine (Matulane®), lomustine (CeeNU®),

carmustine (BCNU®, BiCNU®, Gliadel Wafer®), and estramustine (Emcyt®). Nucleoside

30 analogs that may be included in the pharmaceutical composition of the present invention include .
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130.1, 133.4, 135.9, 138.2, 138.5, 142.3, 170.5 G5Exanple 4: Synthesis of
Conmpounds of Series 4, Table 4 [00112]J3 1-octyl-5-mtolyl-1Hindole. J3
was prepawvecdotioisize nmet hod descri bed for conpound 26 i nPEXsepb®/08)286Cchene
6. Ms5-APCl: [M+1] 320.3 (320.4) 8H (CD30D, 300 MHz): 0.91 (t, 3 H J 18 Hz,
CH3), 1.20-1.30 (m 12 H, CH2), 1.85 (t, 2 H, J15 Hz, CH2), 2.41 (s, 3 H,
CH3), 4.17 (t, 2 H J 12 Hz, CH2), 6.48 (d, 1 H J3 Hz, ArH), 7.10 (d, 1 H,

RN SRR SNSRI A
n ed teyp-merc e 0 1

i, bt bt DS o

e A A i S

(d) KOH, gdmcRulSht (G&hau®), (a8d BipeCabinteCR B IAS At #idstpifiee yk4a516the catpdiind

Pd(PPh3)4 NaHCO3, EtOH tol uene, reflux (1-6 h) (f) bronpboctane, NaH, DVF,
rt (5. 5hiegofCI3H- mymnwmlﬂsylm e paEEERyn l@PW@t 5l ofluerepmgil, 1s an

2-(5-brg %gﬁ%ﬂai)oﬁtgqﬁé dpl%a@%% %h%ctgvl:q)l the PalfaiR! gélﬁé}{t_o@ chrt; . !I_%]fetihg 20

m of al Were ad f ops of concehtrate uric acl
m xt ure awhm, meamedbremtdstomlaelf laokk panictdas oopratiemtsi othe asatqommdcrgd irmnrableﬂyrsiu(g]cai)f

g' -erlrpgr gt (tflr: 3 eg?{%meaggd%%qﬂé Hali‘nalee orf%agl}c coside] al)l(z;[,l(lilgruee 1V\Q',vsem01tobme (Eemmtagme is-2'-

deoxy-2',2'-difluoro-cytidine. It is commercially available as the monohydrochloride salt, and as

10  the beta-isomer. It is also known chemically as 1-(4-amino-2-oxo-1 H—pyrumdm— -yl)-2-desoxy-
2,2- diftuororibose.

[0079] An illustrative example of an osteoclast inhibitor that may be included in the
pharmaceutical composition of the present invention is pamidronate (Aredia®). Platinum
compounds that may be included in the pharmaceutical composition of the present invention

15 include, but are not limited to, cisplatin (Platinol®) and carboplatin (Paraplatin®). Retinoids that
may be included in the pharmaceutical composition of the present invention include but are not
limited to tretinoin, ATRA (Vesanoid®), alitretinoin (Panretin®), and bexarotene (Targretin®).
Topoisomerase 1 inhibitors that may be included in the pharmaceutical composition of the present
invention include, but are not limited to, topotecan (Hycamtin®) and irinotecan (Camptostar®,

20  Camptothecan-11®). Topoisomerase 2 inhibitors that may be included in the pharmaceutical
composition of the present invention include, but are not limited to, etoposide (Etopophos®,
Vepesid®) and teniposide (Vumon®). ‘

[0080] Examples of a tyrosine kinase inhibitors that may be included in the pharmaceutical
composition of the present invention include, but are not limited to, dasatinib (Sprycel®),

25  erlotinib (Tarceva®), gefitinib (Iressa®), imatinib (Gleevec®), lapatinib (Tykerb®), sorafenib

- (Nexavar®) and vandetanib- (Zactima®). Examples of a (recombinant) growth factor that may
be included in the pharmaceutical composition of the present invention include, but are not

limited to, interleukin-11, interferon-o-2b and interleukin-2. An illustrative example of a

thymidylate synthase inhinitor that may be included in the pharmaceutical composition of the

30 present invention is Raltitrexed®. Examples of a monoclonal antibody that may be included in
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vacuo. The residue was added wth a saturated solution of NaHCO3 (50 nL) to
neutralize acid, 20 and the resulting al kal i ne aqueous m xture was

ext ract edwoizoh/@Es8c (3 x 50 nL) and dried WO 2011/ 014pr28RG24 1862220/ 000286
over Na2SO4. Evaporation of the solvent gave a residue which was purified
by flash silica gel columm chromatography. Elution with CHCl12 yiel ded the
correspondi ng ester 10 (86-89% as off-white solid. [00114] Preparation of

ol ) S ot A e g R it s B iR
t he reaqubrrhma@)ufeemmastEﬂbn&ﬁ@at rt for 30 mn. The excess of Li AlH4 was

destroyed with sat. aq. sol ut| on of Na2SO4 at OC, filtered, and washed with
THF (5x20 mi0081irkkhec amysibiens 3159 tRraYides \orRhaEBiERtiRal afQapasHger compitiag 2

pressur gogg,faﬁﬂ ase?g g?esxmn@eﬁ L6, b ek abd aols'%ﬁm\%&rm &fg‘;&gﬂg; 3 S&@ﬁ&%ﬁdl wi th

CHC13 (5% ombi ned. Gr gani c ayers were
10f i I5t eroed;posmammaaﬂ)eddmmxsjcrych bs,sfpr camd1p|ba,| thef aralgi tapycaf, Idamtral,socmac,an@aarlencm um

chromat agr a to obtain alco Id8 Prea 3
net hyl ‘5“‘9‘6 Ao rectel Negiralal ;a“BP’o “P@%L%g)‘“ ‘@8 uﬁxé‘ Npg’fy

al cohol r@;ﬂ{eé Of dd¥finisgatfor TS r)eSpercﬁiJ@wtu;L@ﬁme phs}:&a&mcalrbomﬁwﬁbﬁ scl€dd2dzdR (20
m), mesyl chloride (0.55nm) was added and the reaction m xture was

stirred tensdpamalyrandgparentprah debiveaer Swagablearquies gf admimsragipr HaY. ofoF Axamplg NaoH
sol ut ' Ognélﬁt?e % ot! r('5'?:11 mrégtzﬂr fra c%%tl r %Hﬁt@stﬂaﬁ Qd%&ila%oﬁg’?ﬁ&nm deTQ@ry

conbi ned organic 1ayers were was wth water (10 ni) Ied (Na2SOA4Y,
evapr atisdudiog dnygamssulandeubcnzdensd igrassuise, mtgam@klllﬂlefs irjeptionsThas wedli dsie

di | dr QO (20. KCN 21, 3,25 . dded,
o o he SRtRctel, BB e SR il 5 Thhab s Selimfaociyef 3y Ofnd SR o
I ce-wat edlso( &fnifilsfer thidCombuit Xir (ph@rmvesutial bﬁﬁp(ﬁ;ﬁhdﬂ inha tdehloratifes rtivan( Af)sﬁﬁmm_)

t he . conbi ned organl c layers were shed wi (2x10 L), drie
(Na2SO4ymanggh fenexsaple, e éscHPy AE wﬁwepnfﬁ BH%\AB]@ dnfsr 2 d@m%&uf}w Fi&d by

flash sig b&aorg;ﬁbtaﬁigd HithsE %rﬂfﬁ?&tfaﬁrﬁmﬁérrﬁdigoa/%@b%:ﬂ chﬂp&Mdadr'})thﬁd’cbll.lt?cai-z
(75 9% [00116] Preparation of neth 2- (5- br onmo- 1H-i ndol- 3-y1)

pr og&narsothpositi) mayie slscsbmmmt rdelmd@d e syitens farexamply; | adlipogoms coated

53%88% (i€ R epify gt SR bbichis ROry Selple B pRROGTIS nc e uf '
3- (1- octsglketively byh yindkirt i ndo1- 3 yl) pr opanam de (15): this conpound was
prepared b net hod. as

D oot ioB2p TR pihertyinysrioh =4Sk, Was by 4 Gathad of vsasips & mapypa havigg 2

391. 5 ( 3fskasd) oBklsbldMBhsdbiated GRtHVIGRIt: acBivily The mdthdd 1ﬁclﬁ2es|‘iidm1ﬂis@}lng %o 28e 1. 30
(m 10 H OR), 1.71 (t, 2 H J 12 H,, CR), 2.39 2.41 (1, 2

H, 2015 mgpmmgpycompogud of theppregenty invsniipn, f@HQ}}amrzie o§rmvel@ Ior thamiasewca
CH2), Cldoﬁlp()%}%s défndiHove. 1tk Jertagxlergbod%i'ierﬁs, thé c@mp&?ndoor the phannaceutlcal

composition described herein can be used for treating cancer or a disease or disorder associated

with Icmt activity. A respective use may for example be the manufacture of a medicament for
this purpose. Accordingly, the method of the invention includes the use of a compound as
25  defined above, including the use in the manufacture of a medicament.
- [0083] In order that the invention may be readily understood and put into practical effect,
particular embodiments will now be described by way of the following non-limiting examples.
EXAMPLES
[0084] The following experimental examples are provided to further illustrate the present
30 invention and are not intended to be limiting to the scope of the invention.
Example 1: Synthesis of Compounds of Series 1, Table 1
Scheme 1: Preparation of Primary amides (Cysmethynil, J9, J10, J14-J16, J20-J24)
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WO 2011/ 014128PCT/ SG2010/ 000286 29.2, 29.2, 30.3, 31.8, 36.7, 46.3, 109.7,
113.6, 117.3, 121.4, 124.5, 126.1, 127.1, 128.0, 128.2, 128.6, 132.4,
135.9, 138020111042128, 175.4 Schene 4: Preparation of estec3/SGidd/ oarnds J13)
6716 16 R= Me, Et17 (J12, J13) 5 [00120] Preparation of ethyl or methyl
2- (5-brono- 1Hindol-3-yl) acetate (16): Synthetic procedure was simlar to
conpound 10. [00121] Preparation of conpound (17): Conpound 17 was prepared
by a sinmlar method as described for 26. 10[00122]J12 (net hyl
2-(1-octyl-5-mt@ yl-1Hindol-3-yl) acetate) M5-APCI: [Mtl]+ 392.5 (392.5)
gH (CDC13, 300 M®)y 0.85 (t, 3 H, d¢ Hz, CH3), 1.26-1432 (m 10 H CH2),
1.82 (t, 2r . , CH2), Br 3 H, @HS) BR. L& W CH2), 3.81 (s,
3 H CH3), 4 2—H—3~ 15 2), 3% (d, 3 Hz, ArH),
7.32-7.37 (m ‘ ArH) 7.44 gH J6 Hz, Ar H78 (s, 1 H,

ArH) (CDC13, 75 Miz): 14.1, 21.6, 2 6, 27.0, 29.1, 29.2, 30.3, 31.1,
1531.8, 46.5, 52.0, 107.0, 109. 6 117.5, 121.5, 124.5, 127.0, 127.3, 128.1,
128.2, 128.5, 132.8,

O 3 .
O NHy 4
O \ —
N

\
CgH17

5 (J9, J10, J14-J16, J20-J24)
R=n-Octyl, Isopreny, Gerenyl

(a) (i) NaBH4, NH2CHO-MeOH, rt (0.5 h) (ii) KCN, 100°C (3 h) (b) KOH, t-BuOH, reflux (3 h) (c) meta-
substituted phenylboronic acid, Pd(PPh3)4, NaHCO3, EtOH/toluene, reflux (1-6 h) (d) R-X (X=halogen),
NaH, DMF, rt (1.5h) 53-58°C (3-6 h)

[008S] Preparation of 2-(5-bromo-1H-indol-3-yl) acetonitrile (2). To a solution

5' of 5-bromo-1H-indole-3-carbaldehyde (1) (1 g, 4.5 mmol) in NH,CHO-MeOH (1:1, v/v, 200

ml) was added NaBH, (0.5 g, 13.5 mmol) and the mixture was stirred for 0.5 h. To the reaction

mixture was added KCN (3 g, 45 mmol) and the whole was refluxed on oil bath at 100 OC for

2.5 h with stirring. After cooling to room temperature, brine was added and the whole was

extracted with CHCls. Thé extract was washed with brine dried over Na,SO,, and evaporated

10  under reduced pressure to give the nitrile 2. .Recrystallization from EtOH/water gave needle-like

white crystals (0.861 g, 81 %).

[0086] Preparation of 2-(5-bromo-1H-indol-3-yl) acetamide (3). Nitrile 2 (0.826

g, 3.5 mmol), was refluxed in -BuOH (10 ml) containing finely powdéred 85% KOH (1.85 g,

28 mmol) for 3 h. The reaction mixture was cooled to room temperatﬁre, dﬂuted with water,

15  and acidified with 1 N HCI. The resulting suspension was filtered at the vacuum and filter cake

was washed with water then dried in vacuo. The product was isolated as an off-white/light
brown solid (0.789 g, 89 %). |

[0087] General procedure for preparation of S-phenyl-1H-indoles (4). To a

suspension of bromoindole (3) (2 mmol) in anhydrous toluene (40 ml) in an ice bath was added
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135.7, 138.1, 142.6, 172.6 [00123]J13 (et hyl

2-(1l-octyl-5-mtolyl-1Hindol-3-yl) acetate) MS-APClI: [MH ]+ 406.5 (406.5)
SH (CDC13y0200/a¥#2g: 0.85 (t, 3 H J 12 Hz, CH3), 1.19-PC3EGemood@2sé, CH2),
1.82 (t, 2 H J6 Hz, CH2), 2.43 (s, 3 H CH3), 3.79 (s, 2 H CH2), 4.06 (t,
2 H J9 Hz, CH2), 20 4.13 (q, 2 H, J21 Hz, CH2), 7.12 (d, 2 H, J3 Hz, ArH),
7.32-7.36 (m 2 H, ArH) 7.44 (d, 3 H J6 Hz, ArH), 7.79 (s, 1 H ArH). et

(P gé?éz & %}%’i@%}z 0, i g0 g5 glégl%f,)?)?dx%%us?p%ﬁsl@n vk sﬁrre8 %110 52119 To thewglﬁ{?#%ﬁé}ﬁlw

121. 4, 1gllow, suspehsidn ﬂ@?ad@ed frPéneportiBa Soluﬂ%ofimemaizbmtutm§h6hyllm'£@ug acid
%§§.9(63 aﬁ 2o 1h§ e uiybtgr 5 ﬁ%&?‘ Eﬁ(gﬁé?{lnnif 6(511; %r?m%ae%la%]y bryeé/ SAtorated 3 aqueous
[ 00124] 5detQiﬁQJf NI ;123 Ichl). rckedr eefRrx@ry foal -dat) yibebifHaSic:mik Hipe wasresvléd to room
Pr Ocedu r t%mlpgratsulrgn arllcile trheL %oslrrégtmtgfa s%lcl)lrtrlgrcl) %? gat&rSated\quclsoclili N%xr %eaor}tgaln}lg E)La\llsg was
separated and the aqueous phase was extracted with EtOAc. Organic extracts were combined
and dried (Na,SO,). The drying agent was removed by filtration and the filtrate was
concentrated under reduced pressure to give the crude product 4. '
[0088] General procedure for preparation of 1-octyl-5-phenyl-lH-indoles (5).
10  To a stirred suspension 6f NaH (60% dispersion in mineral oil, 0.12g, 3 mmol) in anhydrous
dimethylformamide (DMF; 5 ml) in ice bath was added a solution of crude phenyl indole 4 (2
mmol) in anhydrous DMF (10 ml) drop wise over a period of 10 min.. After stirring at room
temperature for 1.5 h, following which 1-bromooctane (1.0 ml, 6 mmol) was added drop wise
over 5 min. After being heated on an oil bath at 53-58°C for 3-6 h, the reaction mixture was |
15  cooled to room temperature and poured into ice water. The‘suspension was stirred 10 min and
extracted with Et,0. The organic extracts were combined, washed with brine, and dried
(NaySO,). The drying agent was removed by filtration and the filtrate was concentrated under
reduced pressure to give the crude product 5.
[0089] Cysmethynil (2-(1-octyl-5-m-tolyl-1H-indol-3-yl) acetamide) MS-APCI:
20 [M+1]" 377.5 (377.3); &4 (CD30D, 300 MHz): 0.92 (t, 3 H, J 15 Hz, CH3), 1.29-1.35 (m, 10
H, CH2), 1.88 (t, 2 H, J 15 Hz, CH2), 2.42 (s, 3 H, CH3), 3.70 (s, 2 H, CH2), 4.20 (t, 2 H, J 15A
Hz, CH2), 7.12 (d, 1 H, J 9 Hz, ArH), 7.21-7.32 (m, 2 H, ArH), 7.37-7.48 (m, 4 H, ArH), 7.80
(s, 1 H, ArH) & (CD30D, 75 MHz): 13.6, 20.8, 22.8, 27.2, 29.5, 29.6, 30.6, 32.1, 32.6, 46.3,
108.6, 110.0, 117.3, 121.5, 124.5, 127.1, 127.6, 128.2, 128.7, 131.1, 133.1, 136.6, 138.4, 143.0,
25 1770
- [0090] J8 2-(5-(3-ethoxyphenyl)-1-octyl-1H-indol-3-yl) acetamide MS-APCI:
[M+1]" 407.4 (407.5) &; (DMSO0-d6, 300 MHz): 0.90 (t, 3 H, J 12 Hz, CH3), 1.05-1.15 (m, 6
" H, CH3), 1.27-1.31 (m, 10 H, CH2), 1.84 (t, 2 H, J 9 Hz, CH2), 3.40-3.48 (m, 4 H, CH2), 3.87
(s, 3 H, CH3), 3.88 (s,2 H, CH2), 4.19 (t,2 H, J 15 Hz, CH2), 6.87 (d, 1 H, J 6 Hz, ArH), 7.14-
30 7.44 (m, 6 H, ArH), 7.83 (s, 1 H, ArH) & (DMSO-d6, 75 MHz): 15.0, 15.8, 23.1, 27.4, 29.7,
29.8,31.0, 32.2, 33.3, 46.5, 64.0, 110.1, 111.0, 113.0, 114.0, 118.4,'120.0, 121.4, 128.9, 129.2,
130.8, 131.8, 136.6, 144.4, 160.0, 173.8
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[00125] 1- octyl-5-mtol y1- 1H i ndol e- 3- car bal dehyde (19): This conpound was
made by followi ng the general procedure for Suzuki reaction. Simlar to
conpound W6.20110[1002%26] (E & Z)- 1-octyl-5-mtol yl- 1H i ndolPpeTBGeammad2dehyde
oxime (20): 1l-octyl- 5-mtolyl-1Hi ndol e- 3-carbal dehyde (leq., 1.03 mmol)
was refluxed together with hydroxylam ne hydrochloride (2.5 eq., 2.57 mmol)
and pyridine (2.6 eq. 2.67 mml) in ethanol (20 mL) until the forrryl
derivative gi.sappear rea Xt QO R ted
in 2 h. Af l[(ﬂiPﬁgm ng g—o (Pe(grpts'omer oor era lriéﬁan‘%;{é )?q.lt &%%Ed erl? t he

m xture d[mwawasl(@bﬂ)e%wDbomQ%’o)@*&mze)nd%xg Ragt.ew Wzl CPBDeItIBlh 3¢t(imeno The
conbi ne ani c extracts WO 2011/ 014128PCT/ SG2010/ 000286 wer e washed
successi BeFH2)nilt88 (tGobHC2 HadCHAL 8r71 (Bf ’érCH?»ﬁﬁ (6 I%IZIS@)!II?) 44tk Hahild

i L pot T BOR o P17 vl 0 EF Gl P MR RSP B AV, gguke ot o

[ 00137] (d6; 98 MHZz)o140]1 3.3, 231027 80206, 3-9)/71)30 spxmmam A6.5( 26.1/1(19258)111.0',01 12.6,
solution 5 of N Cl2. 6H20 (182 i m) was added

cor T espoHdind bk T0-oa2t 36y 160 Foi 0ot buk SIEe (507 1624 16 mrol

was added ygnogpe por §i0-(Moh1 $1ﬂh'éﬁ§rlnlg{ irfdb1-85y1)acetrhidt NS A ek {mqo;ﬂ p63.&t e
was filtered off, fiTtrate concentrated in vacuumto appr ox. of its

ori gi nal(363»R)e (@B@l.thOMHZ)nOdSZQ 3rH, Jof5 Hmt@H3)c baodi 3ri|(;lrg 19 HCH2), &8t a

oxt ract SRR GHohe a2 Ak A €3Tho Byt 8D, 7T et P A e
am n@gs 2A3®Ql AH)9A 2a%z, \WrHig 0150-7 B a6k 3 ¢, | ArH) 7,63 ¢d, ude, .p6 QIil,JNrH)NaS77lJ(SeﬂH§18 it
is further step wi t hout any purification.

[ 00128] NiH)- detBCE, ﬁﬁtMH?)l 4HLi Hefo 279, At B 1) 30btHah 3 #6AamGd 1189) .
vet hanestilony]. ?yf?4 '19@58&%7%112?544132% 1480)13435 1 g@@eﬂt& 0154501 ution of

(1-octyl ‘met hanam ’né 434 mol ) and
triethyl anfoee3] 91/ 21315 265ty Hyintol-FiyHacethniide WS- Ad’tCIO [KE:+1Th28 7.2 4287.4)0

| | d fo d
o 111 SRR 300 MoK 45 6 b o S0 daiy hesa e 10r G2 b Thatn 7 ™
subjact e 110 G))Uem3 QW}@QF@W{ t 0%, U'l%e}{zg@m) GB6421 H ArEh Ve12 (1, 1 H, J
sul phonam dé 22 in 61% yi'el d

ctyl- 5- mStide, yari . 221601%@2%%),)7&%%%4@?2@) AsHBtART (@dnl & Jééﬁ( MH)

yi ot hakeaa o BBl +Ro22 et § 2kl 20 dBmy T ek 9850

THF (4 nmup.5212800G272)e27.8a361HN74B Xt Ur e was aI |l owed to stir at roomtenp
for 60 mn, the precé{_)al(tate formed was flltere?l) off, the filtrate was
dlc

con?:ent r at lEH' dbnd t hi23 R dpstihso-taly diindal- 3c Acatamidalr MSrASGTa 11"
(N (P2 P CTT3E B g, 40 Sl CRRCA, £35 1B, BRI S I Rad oas
[ W ] + 3085 @, 7 HOI 15 Hz, CHZY, 2(3DHs, 39{ CHzy9-72 &5 I(I,G(EHZ)T)4,097(I QH(1H Hg)CHE), 73
(B 18 4 T8 3 G S iaedny P by ad (kpp o bt By

et ( CDCLZiH)7& (16'15(2‘13159 1\51H7)1412 1220563828, 2185291, 188, .3 1?187 632 91242651 10312/7
127.1, 124.6, 124.4 C117.3, 111.3, 109.8, 46.4, 35, 7. 30. 3,

29.2, 29109,1,219.8, 12338, 125300268, 327 3, 1276, 830.30} 303 I8P F28%5.5, 135 6 142 6,174.3
(1 ot Yo, 0 Yo e Rh 3 -V B oRas g ﬁ??fﬂc' -
4 54( 2H, 37d 3 @7%3%@,)((:1)@11,@(102&}1@ 0. 815 (z PHzY 15 HBECHBH .26)1,33And 40(FRHCHD)) |
1.84 (24 83(t 2H JIZH)z CH2) 240(s 31(-1 CH3) 3.76 (s, 2 H, CH2), 4.09 (t, 2 H, J 12 Hz, CH2),
7.07, (s, 1 H, ArH), 7.24 (d, 2 H, J 6 Hz, ArH), 7.38 (d, 1 H, J 6 Hz, ArH), 7.48-7.55 (m, 3 H,
ArH), 7.75 (s, 1 H, ArH) & (CDCI3, 75 MHz): 14.0, 21.0, 22.6, 27.0, 29.1, 29.1, 30.2, 31.7,
300 32.9,46.5, 107.9, 109.9, 117.0, 121.8, 127.2, 127.2, 127.8, 129.4, 129.4, 133.2, 135.9, 136.2,
139.2,174.3
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WD 2011/ 014128PCT/ S&2010/ 000286 m, 0.87 (3H, t, J 7.2Hz). Cc (CDCl3, 75
MHz) 142.1, 138.2, 135.9, 133.3, 128.6, 128.1, 127.8, 127.26, 127.22,
124. 4, 12M02011l6i#128, 110.1, 109.9, 60.4, 46.5, 40.8, 38P81/S&2010/00886 2,
29.1, 26.9, 22.6, 21.5, 14.0. Exanple 5. Synthesis of Conpounds of Series
5, Table 5 5 Schene 6: General experinmental procedure for 30 am ne (for
conpounds J25G J27G J29G J32G J34G J410Q 26 R = n-Cctyl or ‘i soprenyl

27 (925G 927G, 29C g3t h34Gdddhr chABMIRsempa gl - 1 ndol e
(25): Sodium hydri de 0 i : to a solution of
5- br onoi ndol e (1 eq)Scheme2hPrkpavastidd\F3’ amidesqdl, I, J4-6nPeddture (r.t.) with
stirring. After 1 h stirring at the sane tenperature, 1-bronooctane (or

| soprenyl chloride) was added to the solution. The m xture was stiorred at
the sanme tenmperature for 3 h. After addition of water, the m xturg was
extracted with ¢ir€RPBronet hane. The or§8Rfc | ayer was i

dried ov@ r ous M2 3@4 aff at 8@CuRengenereyced p

resi due wa t on ita ger ¢ ng E _cetate: n-
15hexane to give 25 S'ﬂ: %anti tative 3'\;(1’ 1I7%.am'"984#2m)'%§& CaHy7
[00133] 1- Al kyl -5-m tol y1- 1H i ndol e (26?: To a sol ution of

5-brono-1-al kyll-1H indole (4 mol, 1 eq.) in 15 n DMVE was added
Pd(PPh3)4 (0.2 mmol, 0.05 eq.) and’the m xture was stirred under argon for
15-mn. Asolution of mtolyl boric acid (4 mol, 1 eq.) in 4mm EtOH (in
case of J36G and J37G o- twlyl boric acid and p-tol boric aei d were added
20 subsequently) was added, ghe nixture was stirred anot her R115 m n, and
t hen 2M aqueous Bla2CK 15 ) was mthiyehdric aBivEtoHes ul ting i e Was refl uxed
for 5 h under argo codked, ic sol vens\reﬁnved under
reduced pressure. Th€ rdsulting B PR8I MR8kt r act ePWiN h CH2C12 and
dried over Na2504, and t9a®7sol vent was evaporated. The resi @ was

9

10 (J1, J2, J4-6, J7, J11)

5 J10, J16, J21 and J22 were prepared following the experimental procedure Example 1, Scheme
1
[0096] 2-(5-bromo-1-octyl-1H-indol-3-yl)acetic acid (7): To a stirred suspenéion
of NaH (5.54 g, 138 mmol, 60% dispersion in mineral oil) in THF (100 mL THF ) at 0 °C was
added a solution of indole-3-acetic acid (6.65 g, 27.7 mmol) in THF (50 mL). After stirring the
10  mixture for 30 min at 0 °C, a solution of 1-Bromo Octane (14.3 mL, 83.1 mmol) in THF (50
mL) was added drop wise. The mixture was allowed to slowly reach room temp and continued
to stir for 4 h. The reaction mixture was then cooled to 0 °C and excess hydride was carefully
destroyed by slow addition of MeOH with vigorous stirring followed by cold water until a clear
yellow solution resulted. Ether (100 mL) was added. The aqueous phase was separated,
15 acidified with 6 N HCI, and extracted with sufficient dichloromethane 3 times. The combined
di;:hloromethane extracts were dried (Na;SO,) and concentrated, purified by cfystallisation in
chloroform subsequently column chromatography using ethylacetate.
[0097] General procedure for the preparation of 3° amides (8): A mixture of 2-
(5-bromo-1-octyl-1H-indol-3-yl)acetic acid (6) (1mmol) and SOCI, (2 ml) in dry Benzene (5
20 ml) was refluxed for 4 hours then distilled out the excess of thionyl chloride and Benzene and

dried in vacuum evaporated to dryness to give the corresponding acid chloride, which was
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WO 2011/ 014128PCT/ SG2010/ 000286 chr omat ogr aphed on silica gel eluted with
Et hyl acetate and n-hexane to yield the 1-octyl-5-ntolyl-1Hindole (-80%.
[ 00134] IMOo(ationts- 5- mt ol y1- 1H i ndol- 3-yl) net hanam necTise2epnnéessi s of
J18 (al so known as conpound 21) was described in Schenme 5, under Series 4.
5 M5-APCI: [M+l ]+ 348.3 (348.5) 4i (DVMsO-d6,. 300 MHz):0.82 (t, 3 H J=9
Hz, CH3), 1.22- 130(m 10 11, CHZ) 172(t, 2 H J =9 Hz, CH2), 2. 39
(s, 3 H  .CH3), 93 t,2,J.:12Hz,.CH,..
7.10- 7. AGssplyed mry Ia{%ﬁqf“ m}). E#C*?F smltwm adied Fews&@ i 2PPrePTiAE ¥ - drgige n
21.5, 2 THE sobition%t -5 %O Phe I%Q:tl%n mixtufe widstitredldd the/sameltém eraﬁ@é‘-f& 1 B24. 4,
126.6, 127.1, 127.3, 128.1. 10[00135] Preparation of indole 30 am nes (27)
In a roUfHF fassiemeasd cindergeatuwint extesied nul ylicheramethangndsied over NaS@« grd ( 3
m.), zingc_chl I mmol , 36% aq.), and
1l-octyl S or?tg‘? klolg-q%-#&}er?ao T%O%'?KTL(B%% lggg%égﬁxed&/ggﬂls a|S‘r!3r ed for a period of
10h (Sover [0098K ) . Af Geiierdl priicedurevibt theieparatiohef tompuued (@ sTbasbhitied ofi t h

e apor amPAHLY D batae p#o4t it ! DE Ths gk HgBhele Cfs sm e mdimate "

qui ckl y Jigi ﬁaeﬁluﬁhépgrgmtd}alrs%metm@a@dmpéf LBy bodeedcat @ ARbINt e@mmesm
[00136]J17G (N-ethy -octyl-5-mtolyl-1Hindol-3-yl) rreth

et hanamEﬁ@)LI (w edsd 0§ g%rwe &Y box[lqwcm@mi pwasglded,)the ammn(emmrreééw qupgher 7. 88

w7 odhih and e 20O ol N gl why s e Renyfignispeial Ky,
3. 810( 2Hbr S h,undeS&rgédl hhd cooled, @nd He) grgahiel dol¢&it was s¢movieddind¢kedluced, prdss6redHz) ,
1.28-1. 1011, , 1.08 J 7. 0.,84. (;3H, 4.8 )

(coow3, The Rhdtie Bsbgisiopybotupsied il EBfian, el S Nassty aid Tl solfen
126.9, 124 eRapotaidd. Thekddidie wislehrainatd@8pifed ohhkiliba gébelBted 4ath3EthPlhcetate 30d 8-
29.2, 29.2, 27.0, 22.6, 21.6, 14.0, 12.1. Found (calcd. for C281148N2) C

83. 12 ( dexanp)to yiqldths gequired sympauriowarky/§0945G

38 ) RO g

7. 4857, ZMS(A’}KEI NI 17 438.4((423. )5 (CDEB, BAMMHE): 2431 (5 BiH, CH3)1179 (312 Hi,CH2),

2 ‘Z’?f%m&so@ﬁﬁi%% 7.3 6 2t ol Aoy 7300k 2 folie e bty e 10 ity )

THz.L 7.6
) 5 ) ‘i’gii"(%)zlﬂi“? 67Hz; &%)?17191 17, A2, @c(éﬁ&ug 75%faf 2812873 513; A

29. 1, 2900!3 p@.3,1102, 511.21113.0, 112.2, 11‘9\6, 2%&/101@1284?@11/@@2@1@5 008i8621 5
[ 00138] %‘%f;g (N-isopropyl -N-((1-octyl-5-mtolyl-1Hindol-3-yl) nethyl)
pr opan- mne) Yield 62 % MS-APCl: [M+1l] + 433.0 (433.6) gy (CDC13, 300
MHz p08. 08 (OI)HJO]S) 7J146(N 7N3ﬁeth511lr2-(5m to]?}rl-l-(@é{hhﬂud»rorﬂetﬁylylIHm)zyl)7.-Hi-ir(deS- s),
4.05 (2H, t, 2H,_ s), p 2. S)
T80 ( 2 scetamide) MEIAPGE: P\ FoAzo g sy (DG padmig! 106t 58, S Thmsg
CH3), 2.43, (s, 3 H, CH3), 3.34-3.45 (m, 4 H, CH2), 3.85 (s, 2 H, CH2), 5.34 (s, 2 H, CH2),
7.11-7.14 (m, 2 H, ArH), 7.25-7.27 (m, 2 H, ArH), 7.30‘(t, 1 H, J 15 Hz, ArH), 7.40-7.45 (m, 5
H, ArH), 7.51 (d, 1 H, J 9 Hz, ArH), 7.80 (s, 1 H, ArH) & (CDCI3, 75 MHz): 12.9, 14.4, 21.6,
25 308, 402 42.5, 49.6, 109.7, 110.0, 117.4, 122.1, 123.4, 124.5, 126.9, 127.1, 128.2, 128.2,
128.5, 128.5, 129.4, 130.1, 133.4, 135.9, 138.2, 138.5, 142.3, 170.5
[00101] J16 (2-(5-m-tolyl-1H-indol-3-yl) acetamide) MS-APCL: [M+1]". 264.3
| (265.2) &4 (CDCI3, 300 MHz): 2.44 (s, 3 H, CH3), 3.79 (s, 2 H, CH2), 7.14 (d, 1 H, J 6 Hz,
ArH), 7.20 (s, 1 H, ArH), 7.31 (t, 1 H, J 15 Hz, ArH), 7.43-7.52 (m, 4 H, ArH), 7.78 (s, 1 H,
30 ArH), 8.25 (s, 1 H, ArNH) & (CDCI3, 75 MHz): 21.5, 32.9, 109.7, 111.6, 117.1, 122.6, 124.2,

124.5,127.3, 127.4, 128.1, 128.6, 134.0, 135.8, 138.3, 142.0, 174.1 |
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5 (3H t, J 6.9Hz). gc (CDC13, 75 MHz) 142.9, 138.0, 136.1, 131.8, 128.5,
128.3, 128.1, 127.3, 126.7, 124.4, 120.9, 118.5, 115.7, 109.3, 47.3, 46.3,
40. 4, 31.wQ280/0@41289. 2, 29.2, 27.0, 22.6, 21.6, 20.6, 12C0/SGR00L8@BI27GC
(N-((l-octyl-5-mtolyl-1Hindol-3-yl1l) nethyl)-N propyl propan-1- am ne)
Yield 65 % M5-APCl: [M 433.6 (433.6); 8H (CDC13, 300 MHz) 7.90 (1H, s),
7.46- 10 7.41 (3H m, 7.33 2HdJ84Hz)711 (1H, d, J 7.5Hz) 702

sty ) 1 WIS | 1t ol e iy Sy oyttt a sl oy «%ﬁws
0.87 (9Hyper. [wl 2h83.4 4L CIEDCTS WIS 2. 7o (1381 0cHIR . & (32 }2 CQZ)S >

128. 4, 128.1, 12 121.0, 118. 6, 109. 3,
46.3, 31243 (S0.12, CIZ@ 3.75%9 21H, OH2) 468452 Hod 6EHZ ;_QHZQ; 5.372(9] B2 t5 HZ CH),

or opan- 2FOSTAA A 81 51 SRSl S o e Ao ' L8R (bR 2

7. 875(1H8 @)21 67296 337041112(,363 0n1)1,o 071323(121@!5 @21.9, 1&44’5H127 2,712 1380, 128.1J

7. 5Hz) % 6) 3% 6.9Hz), 3.76 (2H s), 2.98 (1H p, J

66Hz) 1228462(1 34453023Q3k 91§31h74841(2H t, J 6.3Hz), 1.30-1.24 (10H,
;1,11 J 6. ERIo1 542 8,

138 0, 20&@@1@ 132. is)H?zs 8, 8@)@? (51%11’:5&@123%&&% @%f‘gﬁgg]'%ﬁ%zgl 12101]3’

117 9 1331)bcétamidk91\/ﬂ$ ARTITMHG: 801.86103,5) 3p (BDCE] 300 Miy)31.52%, 3 H,THI), 1.86. 0,

ot byl ) G- bEh 3 160 61 3 1 SO @ 4 B 2ph HerEh il B KRNEOR ek o)
ECDQlﬁ éﬁ@) M'Jrz))(ljzii@ J(61Hz @hjz) 8. ()416(1 71( ﬂ%ij(ﬁltb A, 55938- 17H%9 62}2# CH% 7.06- 05

t, 6. 9Hz) , s), 25
2 54-2. 47;1qam,za,;,Arzl>,423Q3|a1 (m)SIZ,QEH)( 3A5 (s) 1 H1 AgH) (RECDEI3, J55VHER)16.4,

1.28-1.2 ( 4 ( )

138.1. 1 54 éﬂ 325'? 26?23‘68’ ’de&é”s' 1928, {z_ﬁ’)&zlgeﬁ %3@1 2% 1364 é’”‘
118. 1, 1b7.4.124.09128,6,%351.8, 13334, 336.63138.3, 440.3, 14667, 042.811.74,5 30. 2, 29.2, 27.0,
22.6, 21.6, 14.1. [00142]
(1-octyl-3-(pyrroli e ' el d 71 % 30

MV5- ARCL ;[ Moibgp03. 531 493 zﬁlh OH %?bpal%gofdﬂdzvlng tﬁ@ e&ﬁéﬁm&)tal E‘Zo@@duze 41
(3Hr‘r)732 H, d, J 8.1Hz), 7.10 s), 7.0 (1H, d, J

(2H, t, mertionppdin Exgnge 2, 8¢hemeP. 2. .61 WO 2011/ 014128PCT/ SGZOlO/ 000286 (4H,

lé.sgaHz)2 i ?ng{’ﬁ 7%5&321@%35}??)(11%@3%&1%@1 gﬁqu_f%"ﬂ yl)%ﬁgé‘?{d%T%E? 128, 2,

5(2)739 2%@/2—%1(] 42%2%«633 24, (Z:D01173(g) MR, 059 P95,/ B4R CID, 11346151m 01,
5 1 14
oty 1 RS A8 O  $5 & A 97 G I §Tb kA 33344 (m,

VS- AgC - 4 EMEHD), %1874(@ iﬁléﬂ@) 4. ﬁ"(l(fﬁcﬁs H%OQHWZﬂosh 8 gﬁli"H g}Hg 7.2%07 43 41
(3H " m), 7. 34-77.32 sy, 4.06 (2H,
t, J 6. anﬂr)H &mzwm 14, Axﬁ)z&s(@m g)ﬁlvﬂzmau uces(zms 2 W, 22.6500.G,203, 1, J

o3 i ST By &k 3433 TR s st B

126. 9, 11&%251238113&7 13§701,38:L111426 117@9)4 60 3, 54.3, 53.8, 46.3, 31.7,
30.2, 29.1, 27.0, 26.0, 24.4 14, 1. [00146}\]346 (3
- (nor phol | HH8hy| ) - ilo@t()}l‘l‘:!?’l'r?rff‘df’ly’klﬂﬂn‘ilﬂcﬁo}’lé -(Rapemaging-yl) [ ffanongh MS-

419,:6 1 2
. 5 ot Y g P o GpaDp, ooty by, PH, e 1 Q@H%V sk lon1
s) 3 68(n( 4, Hf CH2),4.8HE.57 (B, 68,(CHD), t1 84J(t42 8kiz) 12 Hz,AQHRBR,425(s, 3 H,TGH)2H,
t, , 0. , OHz) . 3
1428, 1%%1 =S 58 {5 43}(‘?{185: 3?,9’01(%92? g( %?3&‘%386 i2ath 7 1%%5%7‘)%57 g&@? H,
121. 4, 14812732 (t, 1 H, J 15 Hz, ArH), 7.40-7.48 (m, 4 H, ArH), 7.85 (s, 1 H, ArH) & (CD30D, 75
MHz): 13.6, 20.8, 22.8, 24.5, 25.9, 26.4, 27.1, 29.5, 29.6, 30.7, 31.6, 32.1, 43.3, 43.4, 46.2,
30 108.4,1100, 1174, 1215, 1245, 127.1, 127.4, 128.0, 128.6, 1287, 133.1, 136.6, 138.4, 143.0,

171.6
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110.9, 109.6, 67.2, 54.0, 53.7, 46.4, 31.8, 30.3, 29.2, 29.2, 27.0, 22.7,
21.7, 14.2. Exanple 6: Synthesis of Conpounds of Series 6, Table 6

[ 00145] WG 2anch1d28441G were prepared simlar to the experisceatnabozss ocedur e
mentioned in Exanple 5, Schene 6. 20[00146]J17G

(N-et hyl - N-((l octyl-5-mtol yl-1Hindol-3-y1l) nethyl) ethanam ne) Y| eld 68%
M5-APCl: [M+ 404.9 (404.6); 8H (CDC13, 300 MHz) 7.88 (111, s,

&7 6 ore R 5 A ety S ddes o F gl 1) %mn gwésl?’a

(4H, q, Apér: E{Nﬂ)l] 23144(433%2 a)(cm@@ QWMHz) 696 OBz, J 15 B3; tH3$ (AAH31m,
1.08 (6H, t, Hz) gCDC13 75 MHz) 142.8, 25

138.0, 138,19, H 1@22)41 8499961(m, ﬁzf& (5142)128228 31 '7CH3) #6 (5 2 H,2041 55Hz,1CH2)1 3.60

%}861 1411&32 ér151%9H40ung) (%c%4 d.g I_¥’or %2§ﬁé8«|22) ﬁ%?é%%%%z?f%?'ﬁ?gg’@%? >

(9.96). Aﬁm432~t65¢€wezhylw)414«)3 mhhwmum{a aay@immnoﬂ;(ewomshyl)
et hanam ne) N5- APCI & %1 § g VHz) 7.69 (1H,
d, J 7. 51}41%2) Bos 28, 2218, 245, %6é 217|—lz)29573 & %@LN 3> 41545 5@%)5207.1%8,(11%11;% ,
J 7. 2HZ)11775 gﬂ 6%4 §)127§ ﬁ%ﬂ,%bh 0f128)7 §28b57933, 141§é6(1231§24<‘1‘43i Brffiz) . 3.77
(2H, s) 1780’ (BH’ 's),” 1.74 (3H sj, 1.08 WO

2011/ 01412W8156201Q§ oablmlr(xehyl -2-(1-gctyl-3hirtolylgdH-{ndDIE1-3]) 7&ceherdie)] 3WISE

}12569 4é/§§cf3ig11§?* fos. %%30;25)8&2?%31(3@11?%1&1}& 8081 30’ 1782 dust 155150 S

N- | | 72%
& S o e e gy e g 17
?

5 7 22 2), 4rh8 (B2, 15 He CHZ), 789-7313g0n AL, AtDy 727 (t9 g H, PmH),sA40- 21469111(%

V3 6 FiAm 780 67 Tu Aunta ooy A wlref: 455 205, 328( 21 s, b @Sl
4. 8Hz) 3.1,3C13C38.2, ¥ho,ME23), 1048, 110.01357.5, 12135 124.51132.16 1271.301 23,0, 13807,1128XL 8. 4,

127.7, 158 54,4255, 132, 119. 9, 111.5, 108.7, 47.7, 46.5, 46.3, 31.7,
30. 913f0éé6§ 13§74 443321880 207 14.0, 11.9. Found (cal cd. for C28HASND)

C 83501 (8 H 9381 (8-(3%3-ethbRypHeRPMI AU ctydAHzindol-3-y1)-N,N-diethyl d
(N- tsﬁyl I\l-ﬁzﬂgﬂlmbc le - p- 0(31 etll—l-ly%goggé yci metnhol ) ye)tl\rllgnaﬁ r}lle%cet$ﬁnlele) 65%

\S- APCH MNP IDE-LT 46805(485 16 0M (QTICI3, 3QO0WHWL).OY (187 H, 2115 By, CH3B3.052H,

7ty oo @l QP hipy e Bl Cti ot il ol S ik o

),

) Hz 3.9{2()23‘1388)49 (n, aa{(aﬂﬂz) 3391s 6. 16Hz1)12) m (1914 191(11291 1(1,101-112)1)6 861(d,10m 6H,
7. 0.86 (3H.t x % £/) , 135 7, 15135 5
132. 2, 1'2% , ATHY 7014 ‘123 (18 6 th AL, 71& (9] Pilf’frPB ey P%)D 17(?91‘41:1 4125 13

1% 90 2y AP % e By B0 140, B AR SSE

et hanam né)7, VB7.AP319.8, [1/4-3] 127365 128.7( 1268, 332.8,336(1CDELG, 16800 172-8) 7. 88 (1H,

s), 17.46- 7[(ﬂ)]lll)] J7  (N,N-diethyl-2-(5- (3-methoxyphenyl) 1-octyl-1H-indol-3-yl)acetamide)

MS-APCI: [M+1]" 449.5 (449.6) & (CD30D, 300 MHz): 0.90 (t, 3 H, J 12 Hz, CH3), 1.05-

1.15 (m, 6 H, CH3), 1.27-1.31 (m, 10 H, CH2), 1.84 (t, 2 H, J 9 Hz, CH2), 3.40-3.48 (m, 4 H,

25 CH2),3.87 (s, 3 H, CH3), 3.88 (s, 2 H, CH2), 4.19 (t,2 H, J 15 Hz, CH2), 6.87 (d, 1 H, J 6 Hz,

MH), 7.14-7.44 (m, 6 H, ArH), 7.83 (s, 1 H, ArH) & (CD30OD, 75 MHz): 12.4, 13.5, 13.6,

15.7, 22.8, 27.1, 29.5, 29.6, 30.6, 31.4, 32.1, 40.8, 43.2, 46.3, 54.9, 108.6, 110.0, 111.8, 113.0,
117.5,119.9., 121.5, 127.5, 128.7, 129.8, 132.8, 136.7, 144.6, 160.7, 172.7 -

[00111] J11 (N, N-diethyl-2-(5-m-tolyl.-l-(3-(triﬂuoromethyl) benzyl) -1H-indol-3-

30 yl) acetamide) (mentioned earlier in Series 2) MS-APCI: [M+1]" 479.5 (479.5) & (CDCI3, 300

MHz): 1.10 (t, 6 H, J 15 Hz, CH3), 2.43, (s, 3 H, CH3), 3.34-3.45 (ﬁl, 4 H, CH2),3.85(s,2 H,

J
8Hz
9Hz
J
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(3H, ), 7.34-7.29 (2H, m), 7.11 (1H, d, J 7.2Hz), 7.06 (1H, s), 5.38 (1H
t, J 6.9Hz), 4.67 (2H, 20 d, J 6.6Hz), 3.80 (2H, s), 2.57 (4H, q, J
6.9Hz), 2WO0(1BH#128), 1.82 (3H, s), 1.76 (3H, s), 1.09 @6iHSGRo10H0MmSRHZ).
c5c (CDC13, 75 MHz) 142.7, 138.1, 136.1, 135.6, 132.6, 129.2, 128.5, 128.2,
127.7, 126.9, 124.5, 121.2, 119.9, 117.8, 111.6, 109.6, 47.7, 46.5, 44.1,
25.6, 21.6, 18.0, 11.7. C82.92% (83. 28) H8. 85 (8. 95)

R T AP S ) R A

7.86 (1 7 740=77 7 2, AREBHZ.R0 (s J;i Dl:
7 ZHg)HH% )&),H)( ZHQ 754)154611(5311,4993 7513(6 (5@;‘{%1{4 6?3(2%0 ds 1 /(rlﬂ 5Cctc 13

(2H $), 25MH@4H2k93)1442 244, 398, $P2 £2834?§H10%7 110. 0/1711(73‘H 1@531 1%312 4
Toals b 10T R e $H08T, 1308 o R 413380 B g 3RS0 1&%59@6 5.3,

53.8,544.1, 26.0, 25EfampR2Y S¢nthitdisof Cohpdundd/ Series 4, Table 4

2011/ 014128PCT/ SG201 0002 6 00 4 ' :

(N-et hyl - Nigo*ll/zﬁor 0- B3Jaagyl->r ﬁiﬁ?@g%)Bmmsm&%msmeﬂwf dfsrikpgfor
[ MH ]+ 330nShund 26 ) Exdthy le(sc@@ﬂén 30MSVRIPLT: 7[%@51‘;( Bhip. 3d€20«1) 413(@1)564) 30192
=0.9Hz), 7.18 (1H, dd, Ji , .12 =4.2Hz) , 9 1A, dt,
OHz, J2 MHIH. 91 &, DB, (IZBIHZL CH3l 182 H3Y (m, EZ HOCHZHI &f’)(t PH581% HB-L CHd2), 341

6-9r). & 330l e 8o ol R 0 (Y Pl B 1t g
128. 60 1A#HR7. 2DQ8 TH, J0HA ArH)4. B, (tATHO 46 Ha, AAS), 2.40371457(m, 30HIAFDI 716 (9. 1,

26.9, 22.5 14.0, 11.8. C 75.68% %75 86) H 9.85% (10. 00) [00153] J41 G N
et hyl - N- { {54t ok 6CP30D, 3:98tWde 62208y 33814 Lrideth-23-3, p 936, Addlngfo> 101.

th P 1H, dd,
; a“‘é‘ﬂ‘ui‘%“@a’i 31, L1258, Bs 02 s Dizs SLASRGIS 0, P N, fasdd €00 G0
J| 8. 7Hz, J2 4. 2Hz) Scheidd 3( Ri¢paratioh of lohmlogated5@ys@éthyui] (X205. OHz) , 3. 84 (2H,
s), 2.66 (4H, q 7.2Hz), 1.81 (3H %), 1.76 (3H &), 1.16 (6H &, J 6.9Hz).

gc (CDC13, 75 c 159 1, 156 04 136. 3 132 8 28.4, 119.7, 111.6, 111.5,
110. 0O, 199 8, 09%1h, , 168, 4. 104. &R 104. B 46. 4, 844 25 6, 17.9,
11.7. Exal B|_0L0.g| chl [Eval uaH—eﬁ 15 1 4]—|V€asur @ of | CMI

activity. Nactl vity wa€ ddtermi ned by Tl Ifowi ng i ncor por“atl on of 3H
from [ 3f 1] Ado t (Amersham,Bi osci ences) intg the small rml1 cul e substrate
bi oti n- S—farr?esyl L-cysteine (BFC). Inhibitors were first ‘Tncubated at 37 C
for 20 min, with the Sf9 nmenjranes containing |ICMI. An assay m xture

contai ning 4/ AM and 5AM [ "‘_’[‘]?Ado ot in 109 Y Hepes, pH 7.4 aNﬂd 5 MM
MyC12 was added to initiates/the 20 ACt i on —Reacti ong\were car ietl out at

37 C for® and °f
strept avi di ds (GE

of 20 mM NaH2PM4, pH 7.4, cbntaining 150 mW NaCl). The mix#unes were ni xed
by gentle aglxation over ﬂtht at 4C. - The iheads were harveste@si-by
centrifugation in a tabletop mcrocentrifuge at 10,000 rpm 5 mn and
washed three tines vvlth 500AL of 20 nmM 25 NaH2PO4 pH 7 4 éon ai ni ng 150

Scinti 1| at (MRTEIESE m w %ﬁﬁﬂd Sl f‘gﬁ;ﬁ PR ture anc
Proliferati rg ,tol ,&Fp Shag s)ss:y\@gg(:p@h jtai ned at

37 Cwth. % Si gna) supp emanted wth fetal bovine serum
( FBSI5 Hycl qog913) 50 U/Pliﬁbpiﬁﬁﬂbﬁ ioff ety (o raethyl ZQB-d)r5ﬁho-‘!g-I-iﬂdo$-Brﬁthétyﬁl 10).

(G bco). 30 For proliferation as l|1s eded at 20% conf | uency
in DIVEM Lo ﬁtsaliuﬁplha? 644 pwl) | %nﬁgﬁy*ﬁcqypﬁ gee adged 14 1Py Pf enceyratedosulphugc
W th speglid i the2@@Rhe Was Heatddy Rl hoix! Witk 'coGitiotd Stifdng for a period of 1-1.5 h.

Following reflux, the reaction mixture was cooled to room temperature and evaporated in

vacuo. The residue was added with a saturated solution of NaHCO; (50 mL) to neutralize acid,
20° and the resulting alkaline aqueous mixture was extracted with EtOAc (3 x 50 mL) and dried
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various concentrations for 72 h. The relative nunber of the live cells was
determ ned using the WD 2011/014128 2011/ 014128PCT/ SG2010/ 000286

Cel I Ti t eryoloB1AQaeous One Sol ution Cell ProliferationrPAssapoioBoasega) .
Each condition was perfornmed in triplicate, and data presented represent
that obtained fromat |east two separate experinents. Exanpl e 8:
Synt hesi s of am ne anal ogs of 1-(5-fluoro-1-octyl-1Hindol-3-yl)

-N, N5di et h ine.(6-9) [,00156]Si | f . ..
L NAPTT e NERE B ittt sOT ARk el e s A by Bosty e oo
by the r&ashh @RnfabspiphiyNEREDE Math/CHERSyislded tHeldoBre§fonding ester 10 (86-89%) as

1- (5-fluoro-1- oct(ﬁl- 1H ndol-3-yl1l) -N, N diethyl nethanamne (6-9) and its
anal ogueaff-shitesolidist rated in Table 7 below. M 13 6-9, 6-9(1) to 6-9(6) 10

. Rleg‘; g_ g?t%ﬁﬂ: S &P&{a‘n‘%ﬁ@: /Q{f Giethy? N9 (5-bPoMOAHRERLIR N btndnd1 O Y. o ERE T Y
5  solution of 10 (4 mmol) in anhydrous THF (50 mL), LiAlH4 (16 mmol) was added in portions
and the reaction mixture was stirred at rt for 30 min. The excess of LiAlH; was destroyed with
sat. aq. solution of Na,SO, at 0°C, filtered, and washed with THF (5x20 mL). The combined
filtrates were concentrated under reduced pressure, the residue was acidified to pH=6 with 10%
HCI and extracted with CHCl3 (5x20 mL). The combined organic lajers were dried (N2,SO4),
10 filtered, evaporated to dryness, and purified by flash silica gel column chromatography to.
obtain alcohol 11 (yield 83 %) ' o
[00115] Preparation of 3 methyl 2-(S-bromo-1H-indol-3-yl) propanenitrile (12).
To a solution of alcohol 11 (0.76g, 3.2 mmol), triethylamine (0.9ml) in anhydrous CH,Cl, (20 ‘
mL), mesyl chloride (0.55mL) was added, and the reaction mixture was stirred at 0°C for 30
15 min. under N,. After dilution with glacial 5 % NaOH solution (40 mL) the mixture was
extracted with CH,Cl, (3x40 mL). The combined organic layers were washed with water (10
mL), dried (Na;SO,), evaporated to dryness under reduced pressure, gives residue, The residue
was dissolved in anhydrous DMSO (20 mL), KCN (0.21 g, 3.25 mmol) was added, and the
reaction mixture was heated at 100 °C for 1 h. After dilution with ice-water (20 mL), the .
20  mixture was extracted with chloroform (4x30 mL), the combined organic layers were washed »
with water (2x10 mL), dried (Na,SOy), and evaporated to dryness under reduced pressure. And
purified by flash silica gel column chromatography (100% CHCIs) to obtain nitrile 12 (75 %)
- [00116] Preparation of methyl 2-(5-bromo-1H-indol-3-yl) propanamide (13).
This compound prepared similar to 3. Yield: 82% '
25 [00117] Preparation of 3-(5-m-tolyl-1H-indol-3-yl) propanamide (14): this
compound was prepared by a similar method as 4.
[00118] Preparation of 3-(1-octyl-5-m-tolyl-1H-indol-3-yl) propanamide (15):
- this compound was prepared by a similar method as S. |
[00119] J20 (3-(1-octyl-5-m-tolyl-1H-indol-3-yl) propanamide) MS-APCL: [M+1]"
30 391.5 (391.3) & (DMSO-d6, 300 MHz): 0.82 (t, 3 H, J 12 Hz, CH3), 1.22-1.30 (m, 10 H,
CH2), 1.71 (t, 2 H, J 12 Hz, CH2), 2.39 (s, 3 H, CH3), 2.41 (t, 2 H, J 15 Hz, CH2), 2.92 (t, 2 H,
J 15 Hz, CH2), 4.08, (t, 2 H, J 15 Hz, CH2), & (CDCI3, 75 MHz): 14.1, 21.0, 21.6, 22.6, 27.0, -
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* N 6-9(2) *--N() 6-9(3) /\ *-NS 6-9(4) JAN *-N\ip
* .- NOB-9(5) 6-9(6) /---\
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29.2,29.2, 30.3, 31.8, 36.7, 46.3, 109.7, 113.6, 117.3, 121.4, 124.5, 126.1, 127.1, 128.0, 128.2,
128.6, 132.4, 135.9, 138.2, 142.6, 175.4
Scheme 4: Preparation of esters (J12 and J13)

. v ) ’ O
COOH COOH ’
Br Br Br ‘ OR

\  CsHisBr, NaH \ . ROH/cat H,SO, N

N DMSO, 70% N N

H CBH17 A CSH17

6 7 16 |
0]
Bre_ { OR m-tolyl boric acid/EtOH
N\ DME, Pd(PPh3),4, K,CO3, 58 %
CgH7
16
17 (J12, J13)
R= Me, Et
5
[00120] Preparation of ethyl or methyl 2-(5-bromo-1H-indol-3-yl) acetate (16):
Synthetic procedure was similar to compound 10.
[00121] Preparation of compound (17): Compound 17 was prepared by a similar
method as described for 26.
10 [00122) J12 (methyl 2-(1-octyl-5-m-tolyl-1H-indol-3-yl) acetate) MS-APCI: [M+1]".

392.5 (392.5) &y (CDCI3, 300 MHz): 0.85 (t, 3 H, J 12 Hz, CH3), 1.26-1.32 (m, 10 H, CH2),
1.82 (t,2 H, J 6 Hz, CH2), 2.44 (s, 3 H, CH3), 3.70 (s, 2 H, CH2), 3.81 (s, 3 H, CH3), 4.06 (t, 2
H, J 15 Hz, CH2), 7.11 (d, 2 H, J 3 Hz, ArH), 7.32-7.37 (m, 2 H, ArH), 7.44 (d, 3 H, J 6 Hz,
ArH), 7.78 (s, 1 H, ArH) & (CDCIl3, 75 MHz): 14.1, 21.6, 22.6, 27.0, 29.1, 29.2, 30.3, 31.1,
15 31.8, 46.5, 52.0, 107.0, 109.6, 117.5, 121.5, 124.5, 127.0, 127.3, 128.1, 128.2, 128.5, 132.8,
1357, 138.1, 142.6, 172.6 B
[00123] J13 (ethyl 2-(1-octyl-5-m-tolyl-1H-indol-3-yl) acetate) MS-APCIL: [M+17"
406.5 (406.5) &y (CDCI3, 300 MHz): 0.85 (t, 3 H, J 12 Hz, CH3), 1.19-1.31 (m, 12 H, CH2),
1.82 (t, 2 H, J 6 Hz, CH2), 2.43 (s, 3 H, CH3), 3.79 (s, 2 H, CH2), 4.06 (t, 2 H, J 9 Hz, CH2),
20 4.13(q,2 H, J21 Hz, CH2), 7.12 (d, 2 H, J 3 Hz, ArH), 7.32-7.36 (m, 2 H, ArH), 7.44 (d, 3 H,
J 6 Hz, ArH), 7.79 (s, 1 H, ArH). & (CDCI3, 75 MHz): 14.0, 14.2, 21.6, 22.6, 27.0, 29.1, 29.1,
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30.3,31.3,31.7,46.5, 60.7, 107.2, 109.6, 117.6, 121.4, 124.5, 127.0, 127.3, 128.2, 128.5, 128.7,
132.7, 135.7, 138.1, 142.6, 172.1

~ Scheme 5: Preparation of sulphonamides and reverse amides (J19G and J28G)

' CHO
Br\@E\g _CaHyBr,NaH _ Br m-tolyl boric acid, EtOH
N DMF, " DMF.80% N\ DME, Pd(PPhj),, K,CO3, 67%

. H CaH17 19, - CgHqr
m| £
E~3 N
22
ks
b
H
O N, ,,o CH,S0,CI, THF _ NiCLBH0
O \) © Et;N O N MeOH, NaBH,
CeH
22 CeH17 o 20 CaHar
CH3COCI, DCM
EtsN, Cat.DMAP E and Z mixture
C8H17
23 (J19G, J28G)
5
[00124] 5-bromo-1-octyl-1H-indole-3—éarbaldehyde (18): experimental procedure
is similar to that of compound 25. Yields are quantitative.
[00125] 1-octyl-5-m-tolyl-1H-indole-3-carbaldehyde (19): This compound was
made by following the general procedure for Suzuki reaction. Similar to compound 26.
10 [00126] (E & Z)-1-octyl-5-m-tolyl-1H-indole-3-carbaldehyde oxime (20): 1-octyl-

5-m-tolyl-1H-indole-3-carbaldehyde (leq., 1.03 mmol) was refluxed together with
| hydroxylamine hydrochloride (2.5 eq., 2.57 mmol) and pyridine (2.6 eq. 2.67 mmol) in ethanol
(20 mL) until the formyl derivative disappeared from the reaction mixture (TLC), Reaction
completed in 2 h. After being cooled to room temperature and diluting with water, the mixture

15 was acidified with 10% HCI and extracted with diethyl ether. The combined organic extracts
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Experimental Section [00157] Reagents were purchased from Sigma-Aldrich
Chem cal Conpany Inc or Alfa Aesar and used w thout further purification.
111 NVR (WOQoNkay12and 13C NVR (75 MHz) 5 spectra were mpasisiGeaiomno2se Br uker
Spectrospin 300 U trashield nagnetic resonance spectroneter using CDCl3 as
the solvent. Chem cal shifts (S) were reported in ppmand referenced to
resi dual deuterated solvents. Coupling constants (J) were reported |n Hz.
Reactions were nitored b er, chronat ogra (T Slllca 60
o Mev e PR Sist REEVist T g Ea R AR Y SRt e gl o
chr omat ogaaphtporied ©a §hflveliine \Wnldr réddced prebéur&atinhited Qnt@‘be&ollﬁmné’ther aMdss
spectra were recorded in posjitive jon node using electro spray ionization

(ESI) orfikigrethto ehain the sod prodves ((# ¥9TOF) . El enental anal ysi s had carbon and
hydrogen V?ﬁ that iNGE I-Wntl ?Mgl- ﬁiql/?lettl-j W%&Bhﬁﬁhm%ibrqs.l(lgfeﬁf haoluti on

procedure e sy the IS O uoro-1-octyl-1H1n 0158 The
proceduref Iﬂ[ﬁlzBHfO €ipAtrhg ). % mimadpimpoethendd (M ntl) vasddded Soiespradingomimd 30be

&' Lo e 0 T8RO 55 NABHE L mbchao Pl 98T sl s RO BFE st ™

hi gh-t hmﬁahfpﬁﬁn Rt predipitate Whs ﬂlkétéd@ffﬂilﬁﬁt%lcﬂn&ﬁnﬁdﬂeﬂﬁh Vsdulish ta aprowe /B
plate filtrate assenbly and fast |iquid chromatography-tandem mass

spect r on@ft it origing red e, apd, gowrsd ytp Y 1k O%Wmenswémmgl ok ammonsa goftion. 1
equi v.) Aﬁf,aég{?eééﬁ&y‘%n@@mgl 5@&4@/ tﬁllek e, dﬁylﬁgmx&a@tswﬁﬂlqmdm# N8 20, Iad

m ner al persion 2 equi V. room tenperature.
m xtlfr e waporstwn rOédhef mlvatsothe @udha aumtehe'tlsmnté apaisgouss dlackhmh This crude
br onooct an d and the m xture was stirred

for 4 h.P 9@{‘: W‘awgsed 56“8%{'—%’“?‘8%‘”3%%“ ale‘%@fm FOhe mixture was extracted by
<(1Ii chl or ;)rre}[mfme] and Nh@d(mbgasuﬁ-tbgyenhmaa-mhedxm tlheﬂhhhm(ljfogimﬁﬂe (Zf)
Na2SO4 ilte evaporate The re purjfie y 25 um1
chr omat oYf [ffmsé. Ploge SEE W0 436&%%»*1%«5%%& ayplytipp o qytsdfﬁxmol(y
\1/\023011/2 1974&%1% EI&%&R%QSQ@Q@@ 481EkR01 k& ar{d5tr1@th§§m{utle (A Fl 0631 H%nolzzd'ﬁ"HF (4
m

6. 4115 d, mBjat) hTzhe rgactpn namaa wasegloovmi p{}r atroqm tqrnp fgt6<2mm,rtb_e przmpatate

ey )
gnggl I-Mnetagmghyfatgsdd:afger Sfmﬁw;bzgm ?1p$?a1§maziﬂﬁn% yieldnd 248. 1720.
(1-oct y1- {0 9125{) @’1&({1 &yﬁ °‘I§ﬁ1‘ﬁé“i'%' %Yﬁ Q’(Y)f“’t‘ﬁmé‘“g(g)m)[ 00166Mhe
procedurdidritie (41l sxmBhl JOfwaN' &ddbgtot &t @tht{oh- @f:t(yimﬂyl-lsmmr BHMAdol-3- -

met 'rl%e) am ne can be carri out as described in. . _Lindwall, H

upethanansne @30wE, %%méwl)o@éé@etbﬂwm@dl%Btlg?r@mmréol)sn THF ¢4 ndnet
1950 1 O@SﬁiquthmL ;&JJ;EQS élia%vemt&wzﬁ r@é% o qmm IRGREGBiENe RIFRE (4

0.97 mmo .2 equiv. 36% aqueous fornma 97 rmol, 1.2 equiv.) in
acetic awisd ﬁ(tﬁrech)ffwa@ filtchéd was f domogntrated, eond ylle detn:d(wlae S(IBJectEQ()ngcolmnn

equiv.) c%romatograpfn (a cl}cla%gl @ff‘EFS f 1%k give su?pﬂorngrggleag ih 65% yield.
[00130] J19G (N-((1-octyl-5-m-tolyl-1H-indol-3-yl) methyl) acetamide) MS-APCI:
25 [M+1‘]+ 391.1 (391.5); 7.71 (1H, s), 7.49-7.05 (6H, m), 7.01 (1H, s), 5.73 (1H, bs), 4.49 (2H, d,
J 4.8Hz), 4.04 (2H, t, J6.9Hz); 2.43 (3H, s), 1.80 (2H, t, J 6.3Hz), 1.95 (3H, s), 1.28-1.24 (10H,
m), 0.86 (3H, t, J 7.2Hz). &: (CDCI3, 75 MHz) 169.9, 142.2, 138.2, 135.9, 133.0, 128.6, 128.1,
1 127.5,127.1, 124.6, 124.4, 121.7, 117.3, 111.3, 109.8, 46.4, 35.1, 31.7, 30.3, 29.2, 29.1, 27.0,
23.1, 22.6, 21.5, 14.0.
30 [00131] J28G (N-((l-octyl-S-m-tolyl-1H-indol-3-yl) methyl)methanesulfonamide)
MS-APCI: [M+1]" 427.3 (427.6); 7.19 (1H, s), 7.50-7.31 (7H, m), 7.15 (1H, s), 4.54(2H, d, J
4.8Hz), 4.10 (2H, t, J 7.2Hz), 2.85 (3H, s), 2.44 (3H, s), 1.84 (2H, t, J 6.3Hz), 1.31-1.25 (10H,
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tenperature overnight. After the reaction was conpl eted, the reaction

m xture was basified by 15 50% NaOH aqueous solution to pH=9 and extracted
by di chl ovormetimames( 10 nix3). The conbi ned extracts wer @Chsshed/ w286 bri ne
(20 nL) and dried over Na2SO4. The organic |ayer was concentrated under
reduced pressure. The crude product was purified by colum chromat ography
of silica gel using or ethyl acetate/hexane or dichl oronethane/ net hanol as

el uent sol ve [
N i et roEThGRE bAETRRL B SCOGL P8 Rirtonad 1! DA 131 Y et 4381 1278
CDC13) : (ﬁﬂs 8§7Qbr12434 1.9.11 25t 1188, (09.9, 50.4H16.51484, 138,317, Bb).z, 2.286%, 6
H, 3.58 (s 4.05 (t, J=6.9 Hz, 2 H), 6.90-6.96 (m 1 H), 7.10 (s,
1H), 7. 1%2672225%0 1H, 7.30 (d, J =9.3 H, 1H. 13C N\R (75 M, CDC13)
(3 14.0, 22.5, 29.1 ¢ 20k T4fe§ 54.2, 103.9,
109.8, 111.0, 128.5, . FT-TOF—FRMS cal cul at ed
for (5CI 9$43@ﬁN26+Gdﬂ):r£0ﬁp2t§9@pta‘i proced3@s . fop B3 armine nifort edmpovaldy SR2§G-J27G,
cal c./ f ol29G-02GH34GIM41E), 9. 60 74.73, 9.31.
[00163]N—ethy| N-((5-fluoro-1-octyl-1H i ndol - 3-yl) net hypeth
YeIIowo . Yield: 46.1 % 11II\£VR 300 MHz, CDC13): (5 0.867(%
O@ﬁ 6. 9Ntz DMBO H) r, 10 "H§Ybaicged (pr @
J— 9Hz 3.74 @gy 2 M), ,
90Hz 1'H. 71 (s, 1H. 7. 170752 &m fo%‘f@?i‘{'%m 9 6
13C NMWR (75 Msz, CDC13) (5 11.7(2C)25 14.0, 22.5, 26.9, 29.1 (2C)26 30R1,
31.7, 46.4 (2C), 47.8, 104.4, 109.4, 109.9, 111.2, 128.9, 132.8, 155.9,
159.0. | T TOF-HRMVS cal cul ated for WD 2011/ 014128PCT/ SG010/ 000286
(C211-134FN2 + H1) 333.2706, found 333.2616. El enental analysis:
H): 75.86, 10.00 75.99, 9.83.

nam ne6- 9.

[00164]5-f| -octyl-3-(piperidin-1- ylnetby@ oA 1 ndo Yel | ow
oil. Yield: . 311+ NNRHEBOO0: etHmine@RYED) (t, v, 3 H,
1.24-1.28 (m 18<HN 5 1.42 (d, J= 4.5 Hz, 2 mﬁahl 59 (t, 5 4NHz, 4 H),

1.80 (br, 2 H), 2.45R(br, 4 H), 3.65 (s, 2 H, 4 04 (t, J= 7.2 HzR2 H),
6.93 (t, J=8 1 Hg, 1 H, 7.11 (s, 1H), 7.17-7.22(m 2ttpsc-Ter@5izbehzzd= 1. 5
Hz, 1 H). 13C NVR (75 MHR:= n@DGkdhopkebyi 11. 7(2C), 14.0, $#46341Gp4 2, 258 (20,
26.9, 29.1 (2C), 30.1, 31.7, 46.5, 53.8, 54.1 (2C), 104, 4 109.7, 109.9,
110.5, 1291@9132R2. 7, SHygny-i-aboyl-1H-ingole (£25)R\Eodinmc hydsids d(603% %@mz +

H4) 345. ?%%P)%g g zﬂgigg’ jtg ;65%91t10'r:r| gﬁ%%&hoﬁﬁ&l yﬁ'e&) 1&%%&7&‘0{1; ‘M?@o( Qﬂ rwm

76.70, 9
[ 00185] 4temperhatune (1 )1w'mlm stirtingHAfted b b- Sirsihg ethiayshin Heropoatpt |l iremBo@4s) (or

Yel | Y| % 300, WHz,.. .CDC13): (5 0.8/ J= 6.6 3
1, 1 200premy chforide) v adieith g sobOE e gy i sty a'dhe yng ety
3.66 (s, for3H) Affer Q&dl(lbn of waﬁ:r &hH&llxtard'{)/as &tﬁéte(l twith)dicBofontdthand. Fie orgaflb (s,
1 H, 7.18°7.26 (m 1|3 13C NVR (75 .15 Nz,
CDC13) (lByer4was washeg, leles b@ne,zén@ e%)anhz‘éw‘is Nag§04 anpd E"aPSEateﬁ updsr geduggd 3.

54.7 (2 4. 28. QicaldP ¢ : etalESh: LCVB
ai cul akeTer PedrpTpep Shiohudathind ofob sflicalalf eltumip iy B dpuale>

anal kfsi shexend to.giveodfnid quantitfjve 8d57, 8.62 69. 44, H 8. 75.

[ 001661 4( ( padz33pP" 0~ 13 %ks- Haidah itiold 1185 16! d TRLRGP ok BorBand( iyl T OW
indole (4 mmol, 1 eq.) in 15 ml DME was added Pd(PPhs)4 (0.2 mmol, 0.05 eq.) and the
mixture was stirred under argon for 15 min. A solution of m-tolyl boric acid (4 mmol, 1 eq.) in

- 4mml EtOH (in case of J36G and J37G o- tolyl boric acid and p-tolyl boric acid were added

20  subsequently) was added, the mixture was stirred for another 15 min, and then 2M aqueous
Na,COs (15mL)was added. The resulting mixture was refluxed for 5 h under argon and cooled,

and the organic solvent was removed under reduced pressure. The resulting suspension was

extracted with CH,Cl, and dried over Na2804, and the solvent was evaporated. The residue was
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Yield: 88.5 % NWR (300 MHz, CDC13): (5 0.87 (t, J=6.9 Hz, 3 H, 1.24-1.28
(m 10 H, 20 1.80 (t, J=6.3 Hz, 2 H), 2.48 (br, 4 H, 3.64 (s, 2 H,
3.69-3. 72v0rmpiiiH2g 4.04 (t, J = 7.2 Hz, 2 H), 6.94 (t, padE/S8200kn)28d H) ,
7.07 (s, 1 H, 7.18-7.22 (m 1H), 7.37 (d, J= 9.9 Hz, 1 H. 13C NWR (75
MHz, CDC13) (5 14.0, 22.5, 26.9, 29.1 (20, 30.1, 31.7, 46.5, 53.4, 53.9
(20, 67.0, 104.5, 109.8, 110.2, 128.5, 128.9, 132. 9 156 0, 159.1.

ESI - LCMS cal cul ated for..(C2l I H+) 347 2 I t al
anal ysi s C‘%B‘I? gg’%? n‘?i’o{l'é l"‘%‘?‘z‘ggggglybﬁc Cgud n e’?"g‘e ii éﬁl% tEl S
5-fl uor Orol]sd-QHtMao@ﬂWNR)' ol i d| n-1- yI met hyI ) - 1H-| ndol e 6-9(5). Yel I ow oil.

Yield: 67.0 % 300 MHz, 3): (5 0.86 (t, J= 6.6 Hz, 3H),
1. 24 1.28 (4134b H) _h._@mC(fxdrS mGtObr)l leméQl-’(bﬂr) methaupming 81 (s, 2 H), 4.04

§2 0.6 Tuebiteto ‘“%’8 bin g Sompdnan st ok, u,gag%: sl 0, (6.

29. 1 5 2Q)yS-BPCIL [M31] 7348486(388. 55% aomm 8, GROMHANS2L(t, 10D J & 9 HZICH3), 1282- 3,
128.9, 132 cul ated f 1] - 132EN2 +

331, 25 lf%ﬁ,éa D3 G, 7t T %A CHES 20 G, 5 FloGHD. 65 (2 TR 4. 51

76. 28, 4 §p%@11

[ 00168] bt uorﬁ@%(%%ﬁn@hiﬁgﬁgg azi n- 9?%83)6%?})1 %r%)c?{yﬁthlgkol(ir]6dg?%Hz(6).
Yel | ow 0i4.0, 2Vi%[23:6, 26.04 2%, 29213%/1?3(30@6.%09 TOGLD) 1215, 02488, [26.6,J1276, 6
Hz, 3 H)z,/,é% 28 (m 10 H), 1.79 (br, 2 H, 2.27 (br, 4 H, 2.45 (br, 7
H. 3.64 %gii) 4.03 (t, J=6.9 Hz, 2 H), 6.92 (t, J=8.1 H, 1 H), 7.06
(s, 1b H, o0185]7. 20 Pmpaialrﬁon éf fifloled3’ akminds 2 D7 In 3 rblind AZE WA Hargdd7®ithvHz
CDC13) 14.0, 22.5, 26.9, 1 g)ﬂgz 30.1, 31.6, 45.9, 46,4, 52.8 (20,
53. 3, 55eepndaxy)aming gl alm%olsﬁ% EtQHh(3mL), zmceehlorig (§.5 mmol)glormalgelyde (£gqg .
ESI - L f tut . | enpat al
onal ysi o ik I6ph 861, oY 1B SnTORL T idole CH: B mb Ry Sréd for'd B P

[ 00169] NAJbE(OWrumghﬁ)» After dylatiarHwith dhaiter 3thy Ir)lw'elrhyflag bagifaask with pa.opdnNaOHiand ( 6-

1 2 heed ey s ] Soctu e e O i rantlet g by o et 51

(S, 13 H)ThleeﬁHuc{ vas ¢hromatodritphe@ gojcklyBuding Déchltoidkthade/MetHahol dr=EthyP addzate 2
690997 %m 1 H, 7.06 (s, 1H), 7.18-7.22 (m 1H), 7.33, 7.36 (dd, J=

32HZ Iq)'ex@CNl\/R(75|\/|-|Z CDC13) (5 11.9, 14.0, 20.7, 22.5, 26.9,

29. 1, - 30. 2[00336]/ . 42J1]7G 4@1 &hgﬁﬂ -(B1- oégl -S.m- tﬂe@ﬁ 1H-ind0B3 31) 1%y el}&%mﬁme)
111. 7 128. 7, 132. | emental analysis: calc./found (C
H: 75. %eldﬁB%)MS}APQL [M] 994.9 (404.6); & (CDC13 300 MHz) 7.88 (1H, s, ArH), 7.44-7.39

(69 (o BB 63 UHRLM B bt G AR oy ECL R PARRR G0 8F

6 H20 1.406 (H, tJ#72H2),Hz81 @H)s), A5Q64H,. Q9 6 90iz)10.4H)3H Ls)48-81.(BH, ¢ Wi 6.2Hz),

H,1.81 (t, J= 6.9 Hz, 2 2.42 (t, J=7.2 Hz, 2 I% 2,53 (8, 9= 7.2 H,

2 H) 3.1728-1.43 (lzoﬂq)m)z!‘b%&%"( t JZ.2H1zy Q84 Ghl ity J 48Hgh_& EDG1R 7 MIf2) 148.87 o5
CDéf§ oliﬂgz%f zmdzé'ﬁ) 128’5 313283271%77(%9 ~124§ 1421"'F 11% 1"')12 531%9'\!\/'37(875

47 1 484663 453, 31.7100.2429. 2,0219 7, 21QR246, 2139 .12, 0 122 EqunﬂZ(Salﬁd beEzzQ‘hsMﬂEC 9,

158. 9. calc./found (C, H) 76.25, 10.18 76.55, 10.08.
[00171] %—3%(31%?:\?-%%?% GF)O 1-octyl- 1Hi ndol - 3-yl ) met hyl ) but an- 1- am ne
[6-95 25 (@)37] Yel | ;8@ i(N,N-Uirgdthlyl(17dct{A-$4an-tbiyl- 1INMRAOBDYT) MugthakdnGind) Yield
0.86-0.91. (m 9!!—‘%1 1.26-1.361(_&1 14|—g 1.41-1.61 (m 4 H ., 1.80 gt, J=
6 9 Hz, 61 YMSABGL: (M+1)=377.3 G 5)uofCDEI35 500 MH2) (384 ((Hp$)(1.46-7427C3H, 1z,

J— 73 46H"‘§’9 763626{"4%8%3%}{ 7‘150J44%ﬁ%5?1'3 171?5 147§%{Z§ %?Hzé %4,9 (%H?’z jz(gdg,

29. 1, 29.24z)29.68,(28(5),22.43(BHs), 469@6,1-[ @9134 @H, 4, JISOSCHZQ, 1.304.25, (108Bm3, 0.869. 7,

2.5, 328 0, 1529, 095,900 (20T R 35,79 40, TS, (19890

30 126.9, 125.5, 121.2, 117.8, 111.8, 109.4, 54.2, 46.3, 45.2, 31.7, 30.2, 29.1, 29.1, 26.9, 22.5,
215,140 |
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Exanpl e 9: Evaluation of antiproliferative activity of 6-9, 6-9(1) to
6-9(6) in VMDA-MB- 231 cells by the MIS colorinetric assay WO

2011/ 0146RGTI/B@2810/ 000286 [00172] Cel |l Cul ture and Pr ecirfsezeamioomnsfssays.
The MDA- MB-231 human breast cells were maintained at 37 Cwith 5% C®2 in
DMEM (Si gma) supplenented with 10% fetal bovine serum (FBS, Hyclone), 50
Um penicillin (G bco), and 50 Ag/nl streptorryci n (G bco). For .

proliferati says,y wer e t ZO(V | in M

ot a1 i g IGBSBRE™Y 5 2266 PP SURERASS s BRI inSTEYD BT Wrompneds
speci fi cargigenvield 62 9o MBYAPEL XA 4330 (asbleglag (@Dcmeoom;?mm{ %?]Im for
72 h. The relative nunber of the live cells was determ ned usin

Cel | Tit ef-30 §4f96n)A@e(8Hs dehe4de), G0l ¢hHCB) 4- Oﬁ?di,lt;fé? aHihA-8Ad2Hys)( gﬂé@éyap),

Each congft S tf qr i =N e afg.were
obt ai ned}d*5 one (SPI?SJ & H pjsr@% P%ﬁ 36‘25 I%éiglt(g{ﬁ%[ng’sgnéﬂ@ bﬁ
Prism 4. (GHQIﬂ,dI 6.9Hzpl &e(Cl])@BTafbl\fH{i) 141‘19313826 u13t631 ShD\&@tIZ&']S}tlIZ&B 62&( 21)27 K- 9
(5) were caonparabl to 6-9. Tab | C50_ val ues of 6-9

bl 1o ke e 1808y 1165 66k 08%, 3+ 4@1@4%5@1 1003y B2 5 77 OR26.4. 9
6-9 /- *716,20.6218.02
[00139] J27G  (N-((1-octyl-5-m-tolyl-1H-indol-3-yl)  methyl)-N-propylpropan-1-
amine) Yield 65 % MS-APCI: [M]" 433.6 (433.6); & (CDCI3, 300 MHz) 7.90 (1H, s), 7.46-
10 7.41 (3H, m), 7.33 (2H, d, J 8.4Hz), 7.11 (1H, d, J 7.5Hz), 7.02 (1H, s), 4.07 (2H, t, J 7.2Hz),
3.79 (2H, s), 2.42 (3H, s), 2.42 (2H; t, J 4.2Hz), 1.82 (2H, t, J 5.7Hz), _1.54 (4H, q, J 7.5Hz),
1.28-1.24 (10H, m), 0.87 (9H, t, J 7.2H). & (CDCI3, 75 MHz) 142.7, 138.0, 135.8,132.2,
128.9, 128.4, 128.1, 127.6, 126.8, 124.4, 121.0, 118.2, 112.6, 109.3, 55.8, 49.2, 46.3, 31.7, 30.2,
29.1,29.1, 27.0, 22.6, 21.5, 20.3, 14.0, 12.0. |
15 [00140] J29G (N-methyl-N-((1-octyl-5-m-tolyl-1H-indol-3-yl) methyl) propan-2-
amine) Yield 52 % MS-APCI: [M+1]" 405.5 (405.6); &; (CDCI3, 300 MHz) 7.87 (1H, s), 7.46-
7.41 (3H, m), 7.32 (2H, d, J 8.4Hz), 7.10 (1H, d, J 7.5Hz), 7.07 (1H, s), 4.06 (2H, t, J 6.9Hz),
3.76 (2H, s), 2.98 (1H, p, J 6.6Hz), 2.42(3H, s), 2.23 (3H, s),.l.81 (2H, t, J 6.3Hz), 1.30-1.24
(10H, m), 1.11 (6H, d, J 6.6HZ), 0.86 (3H, t, J 6.9Hz). & (CDCB, 75 MHz) 142.8, 138.0,
20 135.8, 132.5, 128.8, 128.5, 128.2, 127.8, 126.9, 124.5, 121.2, 117.9, 112.6, 109.5, 52.7, 48.3,
46.3, 36.8, 31.7, 30.3, 29.2, 29.2, 27.0, 22.6, 21.6, 18.0, 14.1.
[00141] w (3-((4-methylpiperazin-1-yl) methyl)-1-octyl-5-m-tolyl-1H-indole)
Yield 87 % MS-APCI: [M]" 432.6 (432.6); & (CDCI3, 300 MHz) 7.89 (1H, s), 7.46-7.41 (3H,
m), 7.33-7.29 (2H, m), 7.05 (1H, s), 7.01 (1H, d, J 7.2Hz), 4.04 (2H, t, J 6.9Hz), 3.73 (2H, s),
25  2.54-2.47 (8H, m), 2.42 (3H, s), 2.25 (3H, s), 1.80 (2H, t, J 5.7Hz), 1.28-1.24 (10Hz, m), 0.86
(3H, t, J 5.4Hz). & (CDCI3, 75 MHz) 142.7, 138.1, 135.8, 132.6, 129.0, 128.5, 128.2, 128.0,
126.9, 124.5, 121.3, 118.1, 111.2, 109.5, 55.2, 53.3, 53.0, 46.3, 46.0, 31.7, 30.2, 29.2, 27.0,
122.6,21.6, 14.1.
[00142] J31G (l—octy1-3-(pyrrolidin-1-ylmethyl)-S-m—tolyl-lH-indole) Yield 71 %
30 MS-APCI: [M+1]" 403.5 (403.6); &4 (CDCI3, 300 MHz) 7.85 (1H, s), 7.46-7.41 (3H, m), 7.32
(2H, d, J 8.1Hz), 7.10 (1H, s), 7.01 (1H, d, J 7.2Hz), 4.04 (2H, t, J 7.2Hz), 3.87 (2H, s,), 2.61
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(4H, bs), 2.42 (3H, s), 1.78 (6H, bs), 1.29-1.24 (10H, m), 0.86 (3H, t, J 6.3Hz). & (CDCI3, 75
MHz) 142.7, 138.1, 135.6, 132.6, 128.7, 128.5, 128.2, 127.9, 127.0, 124.6, 121.2, 117.7, 112.0,
109.5, 54.0, 50.1, 46.4, 31.8, 30.3, 29.26, 29.22, 27.0, 23.5, 22.6, 21.6, 14.1.

- [00143] J32G (1-octyl-3-(piperidin-1-ylmethyl)-5-m-tolyl-1H-indole) Yield 78 %
MS-APCIL: [M+H]" 417.5 (417.6); & (CDCI3, 300 MHz) 7.87 (1H, s), 7.46-7.41 (3H, m), 7.34-
7.32 (2H, m), 7.11 (1H, d, J 7.2Hz), 7.07 (1H, s), 4.06 (2H, t, J 6.9 Hz), 3.72 (2H,'s), 2.45 (3H,
5), 2.46-2.43 (4H, m), 1.84 (2H, t, J 6.3Hz), 1.58-1.55 (4H, m), 1.41-1.22 (12H, m), 0.86 (3H, t,
J 6.9 Hz). & (CDCI3, 75 MHz) 142.8, 138.1, 135.6, 132.5, 129.2, 128.5, 128.28, 128.21, 126.9,
124.5,121.8, 118.0, 111.2, 109.4, 60.3, 54.3, 53.8, 46.3, 31.7, 30.2, 29.1, 27.0, 26.0, 24.4, 226,
21.6, 14.1.

[00144] = J34G (3-(m01phdlinomethyl)—l-octyl-S-m—tolyl-lH-indole) MS-APCI: [M]*
419.3 (419.6); & (CDCI3, 300 MHz) 7.90 (1H, s), 7.46 (3H, m), 7.33-7.28 (2H, m), 7.09 (1H,
d, J7.5Hz), 7.01 (1H, s), 4.01 (2H, t, J 6.9Hz), 3.69 (2H, s), 3.68 (4H, t, J 4.8Hz), 2.48 (4H, t, J
4.8Hz), 2.41 (3H, s), 1.78 (2H, t, J 6Hz), 1.27-1.21(10H,m), 0.86(3H,t,J 6.9Hz). & (CDCI3, 75
MHz) 142.8, 138.1, 135.9, 132.7, 129.0, 128.6, 128.3, 128.1, 127.1, 124.6, 121.4, 118.2,
110.9, 109.6, 67.2, 54.0, 53.7, 46.4, 31.8, 30.3, 29.2, 29.2, 27.0, 22.7, 21.7, 14.2.

Example 6: Synthesis of Compounds of Series 6, Table 6

[00145] J17G and J35-J41G were prepared similér to the experimental procedure
mentioned in Example 5, Scheme 6. _ |

[00146] J17G _(N-ethyl-N-((1-octyl-5-m-tolyl-1H-indol-3-yl) methyl) ethanamine)
Yield 68% MS-APCI: [M]* 404.9 (404.6); &; (CDCI3, 300 MHz) 7.88 (1H, s, ArH), 7.44-7.39
(3H, m, ArH ), 7.30 (1H, s, ArH), 7.23 (1H, s, ArH), 7.09 (1H, d, J 6.9Hz, ArH), 7.04 (1H, s),
4;06 (2H, t, J 7.2Hz), 3.81 (2H, s), 2.56 (4H, q, J 6.9Hz), 2.41 (3H, s), 1.81 (2H, t, J 6.9Hz),
1.28-1.23 (10H, m), 1.08 (6H, t, J 7.2Hz), 0.84 (3H, t, J 4.8Hz). & (CDCI3, 75 MHz) 142.8,
138.0, 135.7, 132.4, 129.1, 128.5, 128.2, 127.7, 126.9, 124.5, 121.1, 118.1, 112.3, 109.4, 47.8,
46.6, 46.3, 31.7, 30.2, 29.2, 29.2, 27.0, 22.6, 21.6, 14.0, 12.1. Found (calcd. for CasHagN,) C

83.12 (83.11), H 9.59 (9.96).

[00147] J35G (N-ethyl-N-((1-(3-methylbut-2-enyl)-1H-indol-3-yl) methyl)
ethanamine) MS-APCIL: [M+1]" 271.5 (271.4); & (CDCI3, 300 MHz) 7.69 (1H, d, J 7.5Hz),
7.28 (1H, d, J 8.1Hz), 7.18 (1H, t, J 6.9Hz), 7.10 (1H, d , J 7.2Hz), 7.04 (1H, s), 5.36 (1H, t, J
6.6Hz), 4.64 (2Hz d, J 6.6Hz), 3.77 (2H, s), 2.56 (4H, q, J 6Hz), 1.80 (3H, s), 1.74 (3H, s), 1.08
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6-9(5) .----N2.2 6-9(6) /----\ \/N ND b a Obtained with re-synthesized
6-9. A determnation of an earlier sanple of 6-9 gave 1C50 of 2.7 1.1M
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appr oxi mat el y 45% i nhi biti on which was | ow conpared to the | evel's observed

ot e e SRR, U SO ORELREO ERER BreTe A

i ndol- 3- M11)6 759.8y47.8, %mﬂ@mm (2-51’)7@3 0ands,
‘5. mtol yl- 1Hindol-3-yl) hyl )

N- et hyl - - (3- net hyl but -
et hanam ne[QOJSQIG) iﬂ?ﬁ Q‘i@@l }; 1t hrectyl- ﬁd’rtﬁb’ldélplaé?lﬁ -¥4 é?et}b‘}/)s Fpomine)

N ot ol <Rl TR nArtT iRk ad s A5 OnORTB - 5) BEAELIRAENG 33
e nlzgzepgﬁﬁﬁt’%ﬂ{)mgﬁ%ﬁﬁmfm%mggtf i ?ﬁgjto? o wmmm” @8t on
ot e i 86 GHLGE Jol 3 S5 1 8502H fut b 368 ot faf I i e e o, o
assenbl y, é‘ﬁ% %Zt((”}iﬂoga} g%@?” %ﬁbﬁ@ﬁﬁpﬂy Ciﬁﬁnzl%f"ﬂsl%s%lo‘?‘iﬁ 6OTR.5 1303,
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bovine serumin a glass tube which was t i ncubated in a shaki nzg_bvvater

15 bat h Yield365% MS-ARCIniMHHE OS5 RL(485.6); g (§&Cl!|?e,|3(99 NH?) 1820l Hrsankiettbdst 0 a
trif fi t I F t d
Con kbl A YL AT b1 B, Ty oEES0P0R8) 8RRt voe

at 14 0 ére
pl aced (@Hst,de6.9H%Y)B.8112H, c)olzlsec(anq, J 66HzY, Qrit9a2Hi, 8)y 148371211 1,.J, 6.6HzPB3.1- The

of the 1EiROR@AD thea davieh ettt D of KBckn e s
the jsnt ef333 1 HAReRA 1463, 427 %; 127.2, 121.0, 117.7, 111.8, 109.4, 47.7, 46.8, 46.3, 31.7, 30.2,
29.1,29.1,26.9, 22.5, 21.0, 14.0, 11.9.
[00150] J38G (N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl) methyl)
ethanamine) MS-APCL [M+1]" 361.1 (361.5); & (CDCI3, 300 MHz) 7.88 (1H, s), 7.46-7.41
(3H, m), 7.34-7.29 (2H, m), 7.11 (1H, d, J 7.2Hz), 7.06 (1H, s), 538 (1H, t, J 6.9Hz), 4.67 (2H,
20 d, J6.6Hz), 3.80 (2H, s), 2.57 (4H, q, J 6.9Hz), 2.43 (34, s), 1.82 (3H, s), 1.76 (3H, s), 1.09
(6H, t, J 7.2Hz). & (CDCI3, 75 MHz) 142.7, 138.1, 136.1, 135.6, 132.6, 129.2, 128.5, 128.2,
127.7, 126.9, 124.5, 121.2, 1199, 117.8, 111.6, 109.6, 47.7, 46.5, 44.1, 25.6, 21.6, 18.0, 11.7.
C82.92% (83.28) HS.85 (8.95) ,
[00151] J39G (1-(3-methylbut-2-enyl)-3-(piperidin- 1-ylmethyl)-5-m-tolyl-1H-
25 indole) Yield 71 % MS-APCI: [M+1]" 373.3 (373.5); & (CDCI3, 300 MHz) 7.86 (1H,s ),
7.46-7.42 GH, m), 7.34 (2H,d, J 7.2Hz), 7.12 (1H, d, J 10.2Hz), 7.03 (1H, s), 5.39 (1H, t, J _
5.1Hz),4.68 (2H,d,J 6.6Hz), 3.73 (2H,s), 2.49 (4H,bs), 2.44 (3H,s), 1.83 (3H, s), 1.77 (3H,9),
1.42 (2H,m), 0.86 (4H,m). & (CDCI3, 75 MHz) 142.8, 138.1, 136.1, 135.6, 132.6, 129.4,
| 128.5, 128.2, 127.8, 126.9, 124.5, 121.1, 120.0, 118.0, 111.4, 109.5, 54.3, 53.8, 44.1, 26.0, 25.6,
300 24.4,21.6, 18.0.
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20 octyl-5-mtolyl-1Hindole) and anal yzed by HPLC (Wang, M ; Khoo, Y.M;

Zhou, J.

; Casey, P.J.; Lee, HS A HPLC nethod for the quantification o

cysmet hynwb,20am1inki bi t or of i soprenyl cystei ne carboxyl poeiSkepdioracess er a
i n nmouse plasma. J. Chronmatography B. 2009, 877, 553-557). The percenta
of bound cysnet hynil, conpounds 4-3 and 6-4 to fetal bovine serum (FBS)
illustrated in Figure 9. WD 2011/014128PCT/ SG2010/ 000286 [00174] The

e b5ecn b0, 8 g (TR SaBH ko3 BRSESH WhalE GRAATR

A Bound ¥geARQE [SR1]" R0 $333w); &; RDCB, 30CVE17A B AT, 93, $91B5HAI, =0.9Hz),
7.18 (1H, dd, J; 9Hz, J, =4.2Hz), 7.05 (1H,s), 6.91 (1H, dt, J; 9Hz, J; 2.4Hz), 4.03 (2H, t, J
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6.9Hz) , 3.70 (2H, s), 2.53 (4H, q, J 6.9Hz), 1.79 (2H, t, J 6.9Hz), 1.28-1.24 (10H, m), 1.07
(6H, t, J 7.2Hz), 0.86 (3H, t, J 6.3Hz). & (CDCI3, 75 MHz) 159.0, 155.9, 132.8, 128.6, 111.9,
109.7, 109.3, 104.6, 47.9,46.5, 46.4, 31 7 30.1, 29.1, 29.1, 26.9, 22.5, 14.0, 11.8. C 75.68%
(75.86) H 9.85% (10.00)

[00153] J41G (N-ethyl-N-((5-fluoro-1-(3-methylbut-2-enyl)-1H-indol-3-yl) methyl)
ethanamine) MS-APCI: [M+]" 289.0 (289.4); & (CDCI3, 300 MHz) 7.34 (1H,dd, J; 9.6Hz, J>
2.1Hz), 7.17 (1H, d, J 3.6Hz), 7.09 (1H, s), 6.91 (1H,dd, J; 8.7Hz, J; 4.2Hz), 5.34 (1H, t, J
6.6Hz), 4.64 (2H, d, J 6.9Hz),3.84 (2H, s), 2.66 (4H,q, J 7.2Hz), 1.81 (3H,s), 1.76 (3H,s), 1.16
(6H, t, J 6.9Hz). & (CDCI3, 75 MHz) 159.1, 156.0, 136.3, 132.8, 128.4, 119.7, 111.6, 111.5,
110.0, 109.8, 109.7, 109.4, 104.5, 104.2, 47.9, 46.4, 44.3, 25.6, 17.9, 11.7.

Example 7: Biological Evaluation

[00154) Measurement of ICMT activity. Icmt activity was determined by following
incorporation of ’H from [’H]JAdoMet (Amersham Biosciences) into the small molecule
substrate biotin-S-famesyl L-cysteine (BFC). Inhibitors were first incubated at 37 °C for 20
min, with the Sf9 membranes containing ICMT. An assay mixture containing 4uM BFC and
5uM [*H]AdoMet in 100 mM Hepes, pH 7.4 and 5 mM MgCl, was added to initiate the
reactibn. Reactions were carried out at 37 °C for 20 min, and terminated by addition of 10 %
Tween 20 and streptavidin beads (GE Healthcare, 10uL of packed beads suspended in 500uL of
20 mM NaH,POQ4, pH 7.4, containing 150 mM NaCl). The mixtures were mixed by gentle
agitation overnight at 4°C. The beads were harvested by centrifugation in a tabletop
microcentrifuge at 10,000 rpm for 5 min and washed three times with 500uL of 20 .mM
NaHéPO4, pH 7.4, containing 150 mM NaCl. The beads were then suspended in the same
buffer, trahsferred to scintillation vials, and radioactivity determined.

[00155] Cell Culture and Proliferation Assays. The MDA-MB-231 human breast

" cells were maintained at 37 °C with 5% CO, in DMEM (Siglha) supplemented with 10% fetal

bovine serum (FBS, Hyclone), 50 U/ml penicillin (Gibco), and 50 pug/ml streptomycin (Gibco).
For proliferation assays, cells were seeded at 20% confluency in DMEM containing 5% FBS in
96-well plates for 24 h prior to treatment with specific agents (e.g. cysmethynil) or vehicle at

f

se,

ge
are

various concentrations for 72 h. The relative number of the live cells was determined using the -

49
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25 78.11 93.64 91.56 87.77 8.43
WO 2011/014128 PCT/SG2010/000286

CellTiter® 96 AQueous One Solution Cell Proliferation Assay (Promega). Each condition was
performed in triplicate, and data presented represent that obtained from at least two separate
experiments.

- Example 8: Synthesis of amine analogs of 1-(5-fluoro-1-octyl-1H-indol-3-yl) -N,N-

5 ' diethylmethanamine (6-9)
[00156] Six analogs of 1-(5-fluoro-1-octyl-1H-indol-3-yl)-N,N-diethylmethanamine

were synthesized by the reactions shown in Scheme 7. The structure of 1-(5-fluoro-1-octyl-1H-
indol-3-yl) -N,N- diethylmethanamine (6-9) and its analogues are illustrated in Table 7 below.

R
/
N\
F F . =
mn-cmﬂsr(z) \\ HCHO, NHRR(4) \
—_— N T .
N NaH, DMSO \ CH3COOH N
H CgHi7-n \
1 3 C3H17-n

6-9, 6-9(1) to 6-9(6)
10  Scheme 7

Table 7: Structures of 6-9 and its analogs 6-9(1) to 6-9(6)

Entry *-NRR
6-9(1) 7
. */N\
6-9 Ve
| —
o @
*N
6-93) 7\
*—N
S
6-9(4) 7\
N o]
60(5) | O
6-9(6) | 7\
*__r I N—
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6-9(8) /"
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6-9 (9) /’// _
*—N
\/\/

Experimental Section

[00157] Reagents were purchased from Sigma-Aldrich Chemical Company Inc or
Alfa Aesar and used without further purification. '"H NMR (300 MHz) and *C NMR (75 MHz)
spectra were measured on a Bruker Spectrospin 300 Ultrashield magnetic resonance
spectrometer using CDCI; as the solvent. Chemical shifts (§) were reported in ppm and
referenced to residual deuterated solvents. Coupling constants (J) were reported in Hz.-
Reactions were monitored by thin layer chromatography (TLC, Silica Gel >6O F254, Merck)
with ultraviolet light as visualizing agent. Column chromatography was carried out with Silica
Gel 60 (0.04-0.06 mm). Mass spectra were recorded in positive ion mode using electro spray
ionization (ESI) or high-resolution LC-MS (IT TOF). Elemental analysis had carbon .and
hydrogen values that were within + 5% of theoretical values.

General procedure for the synthesis of 5-fluoro-1-octyl-1H-indole (3)

[00158] The procedure for the synthesis of compound 3 mentioned in Scheme 7 can’
be carried out as described in Na, Y. M.; Le Borgne, M.; Pagniez, F.; Le Baut, G.; Le Pape, P.,
Eur. J Med. Chem. 2003, 38, 75-87. Semi-automatic high-throughput determination of plasma
protein binding using a 96-well plate filtrate assembly and fast liquid chromatography—tandem
mass spectrometry.

[00159] To the solution of 5-fluore-1H-indole (1, 5 mmol, 1 equiv.) in anhydrous
diinethylsﬁlfoxide (DMSO) was added NaH (60% in mineral oil dispersion, 6 mfnol, 1.2 equiv.)
at room temperature. The mixture was sﬁrred for about 1 h at the same temperature, then 1-
bromooctane (2, 6 mmol, 1.2 equiv.) was added and the mixture was stirred for 4 h. Water was
added to stop the reaction. The mixture was extracted by dichloromethane and the organic layer
was washed with brine, dried (Na,S0O,), filtered, and evaporated. The residue Was purified by
column chromatography of silica gel to get yellow oil. Yield: 85.0 %. '"H NMR (300 MHz,
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CDCl3): 6 0.85 (t, J= 6.9 Hz, 3 H), 1.23-1.27 (m, 10 H), 1.79 (t, /= 6.9 Hz, 2 H), 4.06 (t, J =
6.9 Hz, 2 H), 6.41 (d, J= 2.7 Hz, 1 H), 6.88-6.95 (m, 1H), 7.10 (d, J = 2.7 Hz, 1 H), 7.09-7.25
(m, 2H). ®C NMR (75 MHz, CDCl;) 6 14.0, 22.5, 26.9, 29.1 (2C), 30.2, 31.7, 46.6, 100.7,
105.4, 109.4, 109.8, 128.6, 129.2, 132.5, 157.6. IT TOF-HRMS calculated for (C;sHFN + H')
248.1814, found 248.1720.
General procedure for the synthesis of N-substituted (1-octyl-1H-indol-3-yl) methyl)
amine (6-9, 6-9(1) to 6-9(9) ‘

[00160) The procedure for the synthesis of N-substituted (1-octyl-1H-indol-3-yl)

methyl) amine can be carried out as described in Brehm, W. J.; Lindwall, H. G. The preparation
of Mannich bases related to gramine. J. Org. Chem. 1950, 15, 685-687.

[00161]  To the mixture of appropriate secondary amine (4, 0.97 mmol, 1.2 equiv.),
36% aqueous formaldehyde (0.97 mmol, 1.2 equiv.) in acetic acid (5 mL) was added 5-fluoro-
1-octyl-1H-indole (3, 200mg, 1 equiv.) 0 'C. The reaction mixture was stirred at room
temperature overnight. After the reaction was completed, the reaction mixture was basified by
50% NaOH aqueous solution to pH=9 and extracted by dichloromethane (10 mLx3). The
combined extracts were washed with brine (20 mL) and dried over Na,SO4. The organic layer
was concentrated under reduced pressure. The crude product was purified by column
chromatography of silica gel using or ethyl acetate/hexane or dichloromethane/methanol as
eluent solvent.

[00162] 1-(5-fluoro-1-octyl-1H-indol-3-yl)-N, N?dimethylmethanamine 6-9(1).
Yellow oil. Yield: 71.1 %. '"H NMR (300 MHz, CDCl;): & 0.86 (br, 3 H), 1.25-1.28 (m, 10 H),
1.81 (br, 2 H), 2.28 (s, 6 H), 3.58 (s, 2 H), 4.05 (t, /= 6.9 Hz, 2 H), 6.90-6.96 (m, 1 H), 7.10 (s,
1H), 7.16-7.22 (m, 1 H), 7.30 (d, J = 9.3 Hz, 1H). >*C NMR (75 MHz, CDCl3) & 14.0, 22.5,
29.1 (2C), 30.1, 31.5, 31.7, 45.0 (2C), 46.5, 54.2, 103.9, 109.8, 111.0, 128.5, 129.0, 132.8,
141.9, 161.0. IT TOF-HRMS calculated for (CigH3FN, + H+) 305.2393, found 305.2282.
Elemental analysis: calc./found (C, H): 74.96, 9.60 74.73, 9.31. |

[00163] N-ethyl-N-((5-fluoro-1-octyl-1 H-indol-3-yl)methyl)ethanamine =~ 6-9.

Yellow oil. Yield: 46.1 %. "H NMR (300 MHz, CDCl;): 6 0.86 (t, J= 6.6 Hz, 3 H), 1.10 (t, J =

6.9 Hz, 6 H), 1.28 (br, 10 H), 1.80 (br, 2 H), 2.57 (q, J = 6.9 Hz, 4 H), 3.74 (s, 2 H), 4.04 (t, J =
6.9 Hz, 2 H), 6.93 (t, J = 9.0 Hz, 1 H), 7.11 (s, 1H), 7.17-7.22 (m, 1H), 7.34 (d, J = 9.6 Hz, 1
H). *C NMR (75 MHz, CDCl3) § 11.7(2C), 14.0, 22.5, 26.9, 29.1 (2C), 30.1, 31.7, 46.4 (2C),
47.8, 104.4, 109.4, 109.9, 111.2, 128.9, 132.8, 155.9, 159.0. IT TOF-HRMS calculated for -
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(C1H34FN, + HY) 333.2706, f(;und 333.2616. Elemental analysis: calc./found (C, H): 75.86,
10.00 75.99, 9.83.

[00164] 5-fluoro-1-octyl-3-(piperidin-1-ylmethyl)-1H-indole 6-9(2). Yellow oil.
Yield: 75.8 %. 'H NMR (300 MHz, CDCl): & 0.86 (t, J = 6.9 Hz, 3 H), 1.24-1.28 (m, 10 H),
1.42 (d, J=4.5 Hz, 2 H), 1.59 (t, J = 5.4 Hz, 4 H), 1.80 (br, 2 H), 2.45 (br, 4 H), 3.65 (s, 2 H),
4.04 (t, J=7.2Hz, 2 H), 6.93 (t, /= 8.1 Hz, 1 H), 7.11 (s, 1H), 7.17-7.22 (m, 1H), 7.35 (d, J =
1.5 Hz, 1 H). ®*C NMR (75 MHz, CDCl;) & 11.7(2C), 14.0, 22.5, 24.2, 25.8 (2C), 26.9, 29.1
(20), 30.1, 31.7, 46.5, 53.8, 54.1 (2C), 104.4, 109.7, 109.9, 110.5, 129.0, 132.7, 155.9, 159.1.
IT TOF-HRMS calculated for (C>,H34FN; + H*) 345.2706, found 345;2620. Elemental analysis:
calc./found (C, H): 76.70, 9.65 76.43, 9.42.

[00165]  4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)thiomorpholine 6-9(3). Yellow
oil. Yield: 91.4 %. "H NMR (300 MHz, CDCl3): 6 0.87 (t, J = 6.6 Hz, 3 H), 1.25-1.29 (m, 10
H), 1.80 (br, 2 H), 2.69 (br, 4 H), 2.73 (br, 4 H), 3.66 (s, 2 H), 4.04 (t, /= 6.9 Hz, 2 H), 6.94 (t,
J=8.1Hz, 1 H), 7.05 (s, 1 H), 7.18-7.26 (m, 1H), 7.35 (d, J = 8.1 Hz, 1 H). °C NMR (75'
MHz, CDCl;) 8 14.0, 22.5, 26.9, 28.0 (2C), 29.1 (2C), 30.1, 31.7, 46.5, 54.3, 54.7 (2C), 104.5,
109.8, 110.4, 128.5, 128.9, 132.7, 155.9, 159.0. ESI-LCMS calculated for (C;;H3,FN,S + Na*)
385.20, found 384.90. Elemental analysis: calc./found (C, H): 69.57, 8.62 69.44, H 8.75.

[00166} 4-((5-fluoro-1-octyl-1 H-indol-3-yl)methyl)morpholine 6-9(4). Yellow oil.
Yield: 88.5 %. '"H NMR (300 MHz, CDCl;): 6 0.87 (t, J = 6.9 Hz, 3 H), 1.24-1.28 (m, 10 H), .
1.80 (t, J= 6.3 Hz, 2 H), 2.48 (br, 4 H), 3.64 (s, 2 H), 3.69-3.72 (m, 4 H), 4.04 (t, J= 7.2 Hz, 2
H), 6.94 (t, J = 8.7 Hz, 1 H), 7.07 (s, 1 H), 7.18-7.22 (m, 1H), 7.37 (d, J=9.9 Hz, 1 H).' Be
NMR (75 MHz, CDCls) 6 14.0, 22.5, 26.9, 29.1 (2C), 30.1, 31.7, 46.5, 53.4, 53.9 (ZC), 67.0,
104.5, 109.8, 110.2, 128.5, 128.9, 132.9, 156.0, 159.1. ESI-LCMS calculated for (C;;H3,FN,O
+ H") 347.25, found 347.10. Elemental analysis: calc./found (C, H): 72.80, 9.02 73.05, 8.73.

[00167] 5-fluoro-1-octyl-3-(pyrrolidin-1-ylmethyl)-1 H-indole 6-9(5). Yellow oil.
Yield: 67.0 %. '"H NMR (300 MHz, CDCl3): § 0.86 (t, J = 6.6 Hz, 3 H), 1.24-1.28 (m, 10 H),
1.80 (br, 6 H), 2.62 (br, 4 H), 3.81 (s, 2 H), 4.04 (t, /= 6.9 Hz, 2 H), 6.93 (t, /= 8.7 Hz, 1 H),

©7.17-7.22 (m, 2H), 7.30 (d, J = 9.6 Hz, 1 H). >C NMR (75 MHz, CDCL) & 14.0, 22.5, 23.4

(20), 26.9, 29.1 (2C), 30.1, 31.7, 46.5, 50.1, 53.8 (2C), 104.1, 109.8, 111.1, 128.3, 128.9, 132.7,
156.0, 159.1. ESI-LCMS calculated for (C;;H3,FN, + Hd) 331.25, found 331.15. Elemental
analysis: calc./found (C, H): 76.32,9.45 76.28, 9.23.
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2.90 10 68.32 64.74 77.38 70.15 6.52 25 71.39 64.78 72.52 69.56 4.18

al |

conc 73.57
WO 2011/014128 PCT/SG2010/000286
[00168] 5-fluoro-3-((4-methylpiperazin-1-yl)methyl)-1-octyl-1H-indole 6-9(6).

10

15

20

25

30

Yellow oil. Yield: 56.4 %. '"H NMR (300 MHz, CDCl;): § 0.86 (t, J = 6.6 Hz, 3 H), 1.24-1.28
(m, 10 H), 1.79 (br, 2 H), 2.27 (br, 4 H), 2.45 (br, 7 H), 3.64 (s, 2 H), 4.03 (t, /= 6.9 Hz, 2 H),
6.92 (t, J= 8.1 Hz, 1 H), 7.06 (s, 1 H), 7.16-7.20 (m, 1H), 7.36 (d, J = 8.4 Hz, 1 H). BC NMR
(75 MHz, CDCl3) & 14.0, 22.5, 26.9, 29.1 (2C), 30.1, 31.6, 45.9, 46.4, 52.8 (2C), 53.3, 55.0
(2C), 104.5, 109.8, 110.7, 128.6, 128.8, 132.8, 155.9, 159.0. ESI-LCMS calculated for
(CxH3sFN3 + H) 360.28, found 360.20. Elemental analysis: calc./found (C, H): 73.50, 9.53
73.66, H 9.42. A

[00169] N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)-N-methylpropan-1-amine '(6-
9(7). Yellow oil. Yield: 78.9 %. '"H NMR (300 MHz, CDCl;): & 0.85-0.94 (m, 6 H), 1.25-1.29
(m, 10 H), 1.51-1.64 (m, 2 H), 1.81 (t, J= 6.6 Hz, 2 H), 2.21 (s, 3 H), 2.37 (t,J=17.5 Hz, 2 H),
3.62 (s, 2 H), 4.05 (t, J = 7.2 Hz, 2 H), 6.90-6.97 (m, 1 H), 7.06 (s, 1H), 7.18-7.22 (m, 1H),
7.33, 7.36 (dd, J = 3.2 Hz, 1 H). >C NMR (75 MHz, CDCl;) & 11.9, 14.0, 20.7, 22.5, 26.9, ,
29.1, 30.2, 31.7, 42.1, 46.5, 52.6, 59.5, 104.2, 104.5, 109.4, 109.7, 111.7, 128.7, 132.9, 155.9,
159.1. Elemental analysis: calc./found (C, H): 75.86, 10.00 76.14, 9.52.

[00170] N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)propan-1-amine (6-9
(8)). Yellow oil. Yield: 70.7 %. '"H NMR (300 MHz, CDCL): 6 0.85-0.91 (m, 6 H), 1.07 tJ=
7.2 Hz, 3 H), 1.25-1.29 (m, 10 H), 1.48-1.61 (m, 2 H),1.81 (t, /=69 Hz, 2 H),2.42 (t, J=7.2
Hz, 2 H), 2.53 (q, /= 7.2 Hz, 2 H), 3.71 (s, 2 H), 4.05 (t, J= 7.2 Hz, 2 H), 6.98-6.96 (m, 1 H),
7.05 (s, 1H), 7.17-7.22 (m, 1H), 7.34, 7.37 (dd, J = 2.4 Hz, 1 H). ®C NMR (75 MHz, CDCls) 6
11.8, 12.0, 14.0, 20.3, 22.6, 26.9, 29.1, 30.2, 31.7, 46.4, 47.1, 48.6, 55.2, 104.4, 104.7, 109.4,
109.7, 112.1, 128.7, 132.9, 155.9, 158.9. Elemental analysis: calc./found (C, H): 76.25, 10.18
76.55, 10.08.

[00171] N-butyl-N-((5-fluoro-1-octyl-1 H-indol-3-yl)methyl)butan-1-amine  [6-9-
9)]. Yellow oil. Yield: 74.8 %. '"H NMR (300 MHz, CDCl;): 6 0.86-0.91 (m, 9 H), 1.26-1.36
(m, 14 H), 1.41-1.61 (m, 4 H), 1.80 (t, J= 6.9 Hz, 2 H), 2.43 (t, J= 7.2 Hz, 4 H), 3.69 (s, 2 H),
4.05 (t, J= 7.2 Hz, 2 H), 6.89-6.96 (m, 1 H), 7.04 (s, 1H), 7.17-7.21 (m, 1H), 7.34, 7.37 (dd, J =

2.4 Hz, 1 H). 3C NMR (75 MHz, CDCl;) & 14.03, 14.06, 20.7, 22.6, 26.9, 29.1, 29.2, 29.3,

30.2, 31.7, 46.4, 49.3, 53.4, 1044, 104.7, 109.3, 109.7, 112.3, 128.6, 132.9, 155.9, 158.9.
Elemental analysis: calc./found (C, H): 77.27, 10.63 78.09, 10.40.
Example 9: Evaluation of antiproliferative activity of 6-9, 6-9(1) to 6-9(6) in MDA-MB-

231 cells by the MTS colorimetric assay
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Exanpl e 10: Chem cal

synthesis of target conmpounds Table 10 WO

2011/ 014128PCT/ SG2010/ 000286 R2 R3 R1 1050 (PM lcnt inhibition 1

Ant i prol iwenatioiei2activity 1 112

0.8

10

15

n- oct yl

- CH2CON H2 m trolngic2diobo@se 21. 8

[00172] Cell Culture and Proliferation Assays. The MDA-MB-231 human breast

cells were maintained at 37 °C with 5% CO, in DMEM (Sigma) supplemented with 10% fetal

bovine serum (FBS, Hyclone), 50 U/ml penicillin (Gibco), and 50 ug/ml streptomycin (Gibco).

For proliferation assays, cells were seeded at 20% confluency in DMEM containing 5% FBS in

96-well plates for 24 h prior to treatment with specific agents (e.g. cysmethynil) or Vehicle at

various concentrations for 72 h. The relative number of the live cells was determined using the

CellTiter® 96 AQueous One Solution Cell Proliferation Assay (Promega). Each condition was

performed in triplicate, and data presented to date were obtained from one determination. ICsp

values were obtained using GraphPad Prism 4.0 and are given in Table 8. The results showed

that 6-9(2), 6-9 (5) were comparable in terms of ICsq to 6-9.
Table 8: ICsq values of 6-9 and its anélogs 6-9(1) to 6-9(6)

Entry *_NRR ICso (UM)
6-9(1) *’N/\ 4.9
6-9 *__N/‘— 20°
A
6-9(2) - <:> 2.3
6-9(3) *_N/\:/\S ND°
6-9(4) _NC/O 3.2
6-9(5) B O 2.2
6-9(6) L CN_ ND°®

 Obtained with re-synthesized 6-9. A determination of an earlier sample of 6-9 gave IC50 of 2.7 uM.
ICso values of cysmethynil were concurrently determined and found to be 13.1 uM and 31.5 puM (2

" separate determinations).

® Not determined because initial screen at a fixed concentration of 10 uM showed approximately 45%
inhibition which was low compared to the levels observed with the other compounds.
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1-8 n-octyl -CH2CON H2 5-F 7.0 3.4 7020 3-6 n-octyl r-\ -cH2coNNcH3 mt ol yl
1.7 +0.4 19.7 0.9 3-7 n-octyl -CH2CONHCH3 mtolyl 2.1 +0.4 4.7 0.3 5-1
n-octyl -voONbiA/omui2el yi 30 29 PCT/SG2010/000286

Example 10: Plasma protein binding of cysmethynil, N-ethyl-N-((1-octyl-5-m-tolyl-1H-
indol-3-yl) methyl) ethanamine (J17G) and N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-
1H-indol-3-yl) methyl) ethanamine (J38G)

N\

) N(C;Hs);
O N(C2Hs)s v

) 138G ‘ \

cysmethynil

5 [00173] The binding capacities of cysmethynil, N-ethyl-N-((1-octyl-5-m-tolyl-1H-
indol-3-yl) methyl) ethanamine and N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3- |
yl) methyl) ethanamine to fetal bovine serum were determined by an ultracentrifugation method
(see Fung EN, Chen YH, Lau YY. Semi-automatic high-throughput determination of plasma

~ protein binding using a 96-well plate filtrate assembly and fast liquid chromatography~tandem

10  mass spectrometry. J Chromatogr B 795 (2003) 187-194) using 4 different concentrations (1, 4,
10 and 25 pM) of each compound. Stock solutions were prepared in DMSO at 100 x higher
concentrations. A 5% w/v solution of fetal bovine serum in phosphate buffered saline was
prepared. An aliquot (10 pL) of the stock solution was added to 990 pL of the PBS solution
containing 5% fetal bovine serum in a glass tube which was thed incubated in a shéking water

15  bath at 37°C for 30 min. 500 pL of the solution was then transferred to a centrifugal filter
device (Amicon Ultra 0.5 ml # UFC503096) and centrifuged at 14 000 g, 15 min. After this
time,'the filter units were removed and placed (upside down) in a collecting tube containing 477
pL of PBS. The latter was centrifuged at 2000g, 2 min to obtain the retentate. An aliquot of the
retentate was added to an equal volume of acetonitrile containing the internal standard (3-1, 1-

20  octyl-5-m-tolyl-1H-indole) and analyzed by HPLC (Wang, M.; Khoo, Y.M.; Zhou, J.; Casey,
P.J.; Lee, HS. A HPLC method for the quantification of cysmethynil, an inhibitor of
isoprenylcysteine carboxyl methyltransferase, in mouse plasma. J. Chromatography B. 2009,
877, 553-557). The percentage of bound cysmethynil, compounds 4-3 and 6-4 to fetal bovine
serum (FBS) are illustrated in Figure 9.
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[00174] The results are also given in Table 9 below. It can be seen that compounds

J17G and J38G have lower binding capacities than cysmethynil.

Table 9
Conc v
(uM) % Bound "Average | SD

Run 1 TRun2 Run 3 ‘
CYS 1 89.27 | 93.89 87.99 90.38 3.10
4 94.43 87.59 86.86 89.-63 4.18
10 |- 86.45 90.57 94.62 90.55 4.08
25 78.11 93.64 91.56 | 87.77 8.43

all conc . 89.58

J38G 1 25.31 15.55 26.34 22.40 595 |

4| 38.39 32.39 37.88 36.22 3.33
10 30.27 21.66 18.52 23.48 6.08
25 27.47 20.77 30.66 26.30 5.05

all conc 27.10

J17G 1 82.96 77.61 84.85 81.81 3.75 |

4 72.64 69.93 75.73 72.77 2.90
10 68.32 64.74 77.38 70.15 6.52
25| 71.39 64.78 7252 | 69.56 |  4.18

all conc 73.57

5
Example 10: Chemical synthesis of target compounds

Table 10
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6-8 isoprenyl -CH2CON H2 5-F 69 56 >100 ' Mean of two separate

determ nations. Standard deviations ( SD) are provided for conpounds that
had nore wbanittoamwizsepar at e determ nati ons. 2 cysnet hyni PCBpcR@aI®sef 1-8
and 6-8 5 [00175] 2- (5- Fl uoro- 1Hi ndol- 3-yl )acetonitrile (A-1). To a
solution of 5-fluoro-1H indol e-3-carbal dehyde (4.5 mmol, 1 equiv.) in

f or mam de- net hanol (NHZCHO MeOH;, 1:1, v/v; 200 nlL) was added sodi um

bor ohydri+de—+ BHﬁ, 135 HHLR, 3 BLUIVR) ang—tthe HIXLH:I:E s—stiTred T or
0.5 h. [To the [reaction nixture was |added pot assi um ¢ 8‘ (KCN; 45 npol
10 10 lequiv.)| and the whol e was refl uxed on oilémbat h auvma@m@nnwe 2.6 h
wth stlirring.; After dooling to roomtenper at"%ﬁtlorﬁr ne wag ed and| t he
m xture was extracted with chl orof grm ((CHC1B) edvmth% e dried over
anhydr ous 1516di [um- so;tylphat eCHN@{Ts@) andolelvaaona'ﬁtﬂblz under Qecameﬂ pressure

to gi ve-the-nht+rile Regrystat . bcehapot—(E-o4 Ve

needl| e- 201178% '128P§H%0/C002§E i k mn% rystaﬁ'éj ﬁgl eld: 52 %
1H NWR [(3Q0 VHz, n-6&¥413) . _83. 66 2Hhtolfl- 9D Gat+041|= 9 Ho.7+d8 = 2.[1 Hz,
1 H, 7.08 (s,| 1 H, 7. 1%“2‘70”22/ Hi 2 H, 84 (1H NH; 13C NWR (75 My,
COCL3) (o328 | tefconme: I ddéi | T390 TH 8 4380s 192

|_;
N

5-1 n-octyl “CONH, m-tolyl 30 +29 >100
5-2 or n-octyl | -CH,CH,CONH, m-tolyl 1.2+0.3 20.7+0.8
J20
6-3 isoprenyl H ‘ m-tolyl >100 , >100
6-6 isoprenyl _CHzN/_\O m-tolyl 2.0+0.8 34+3
_/
6-8 isoprenyl -CH,CONH, 5-F 69 +56 >100

Mean of two separate determinations. Standard deviations (+ SD) are provided for compounds that had

more than two separate determinations. > cysmethynil

Synthesis of 1-8 and 6-8

o e @fc“ @fc“

CgH17

[00175] 2-(5-Fluoro-1H-indol-3-yl)acetonitrile (A-1). To a solution of 5-fluoro-1H-
indole-3-carbaldehyde (4.5 mmol, 1 equiv.) in formamide-methanol (I\IHZCHO-MeOH; 1:1,

v/v; 200 mL) was added sodium borohydride (NaBH4; 13.5 mmol, 3 equiv.) aﬁd the mixture

~was stirred for 0.5 h. To the reaction mixture was added potassium cyanide (KCN; 45 mmol, 10

10 equiv.) and the whole was refluxed on oil bath at 100 °C for 2.5 h with stirring. After cooling to
room temperature, brine was added and the mixture was extracted with chloroform (CHCls),
washed with brine dried over anhydrous sodium sulphate (Na,SO4), and evaporated under

‘reduced pressure to give the nitrile 1. Recrystallization from ethanol (EtOH)/water gave needle-
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[00176] 2- (5- Fl uor o- 1Hi ndol- 3-yl )acetam de (A-2). Ntrile A-1 (3.5 mol, 1
5 equiv.), was refluxed in tertiary butanol (t-BuOH; 10 nL) contai ning
finely powdenaddi182% pot assi um hydroxi de (KOH; 28 nunol , p8BTsgaomiopoBer 3 h.
The reaction m xture was cooled to roomtenperature, diluted with water,
and acidified wwth 1 M hydrochloric acid (HCl). The resulting suspension
was fil tered under reduced pressure. The filter cake was washed wth vvater

Soi 1. Vit whs SR Y ET Dt Y AR AP MEEE DI B P g 8l ag BT

H) , g ggliﬁdjz,—fl%#zl H), Y208 (2140213529 ¢m, 2 BY, €8 (11, Nﬂ{) TcNvR 3B MHz

H, )

[00177] € lermrzolm 3042 hA-Gul24, élrM)l2i|8|,l%d%>1l3%3yffr6a%et ani de (6-8).
NaH (60% | ral oi 'F(il: ﬁg _2€ e S a
stirred 0sol u(itiyg gz{g ugﬁlghﬁ!ﬂ ?%p%w m;}%eacét lt)ﬂ W% ! edﬁclin}éicg]lul \1/ )
i N arshy dequirs), d;vasexteﬂykahhif textihe b(uwmt-&tOHSOrmb)ncbﬁmnargaﬁmlg poifdered &5% of
stirring at the sane t ure, chl or p- 3- hyl but - 2- ene was added
She. 1 » e i FROH; Skamal & el for o o rspcigadnie arp s o0 o
reacti OrkomnXtteHer ravre, CAl 6@ whth 6aters i @ @éiadiedd with CHAGHRIrochiiicos @R (HC)| ayer
was washed with brine, dried (anhydrous Na2SO4) and evapor at ed under

reduced Tgrudting susperrion wasdiligrrd under rgdiced peagsuss: |fuwwé<|¢rwa@g?dawm Wiget h

Et OAc/ h

CDC13) : PG ?ﬁwmﬂ‘éﬁ%d“&%%émp@ %%%f'ﬁlbéi’% 2 Sﬂgh %%l‘ﬂl)he,iz(yg? 75 (hr
s, 20H) , NSIR3@G00MHA-CBCHE, 5 16%s, 241)55.20ds, 2JH), .98 (dz,/; 2 Hiz, B.-65.4(Hg, 1))
1.82 1 3 H): NVR (75 MHz, CDC13) 6 174.16, 137.04,
133. ogs 71%]8(52§H()’ﬂ§ 533 @1?‘92‘} g‘f@@ ( 110. 27, 107. %34 103.86, 103. 55,
44,30, 32 63, 2 18 Fhb a

[ 00178] 2- égﬁ)Fl ﬁ‘gr o- 12-§ct yl- rgﬁ%ﬁﬁ?@ylbuﬁﬁ{-?ﬁf %ﬂgﬁe(%ﬂ%yl?‘if c)etan‘lllﬁg (r6eigctl\|1(§1

bet ween (88%imi miineygl zllah@pebmmﬁ)@mhel g &Auiye wapr #dded to gt stizzed seligipn 9Ed-By Na,

ant| funga}@ac]?y dtOM gil)anew ?% (%E?%oéléﬁ%@w; %y(lhjr%gdazo Slalfo}%éP g/g%oé £

der iNsat i reem. teﬁperaﬂn&/eﬁﬂ@hbm am&mg%& thé 5al ¢ .tetvpayhtuire, Zeclﬂé)ro :BlﬁletNMBu(-%ﬁe VHz,
CDC13): 87.2 L J2 = 2.4
o, 1 Hy i afd T gy hipd et 3 By ol oy 3add § B reipfon g
(t, J= anxtlﬁg wiifch \Qashﬂlen dxtriBted with (CFHCIZ'L Orhkforgadic38ydrtwas JrasRedSwitz brid;Hiied 3C
NI\/R (75 CDCL13) 174. 10, 159.39, 156.27, 139.66, 133.03, 128.67

127. 68, (mdaals N&:@Q@b and eyapoyated ymdergredugedgpressyge. ghhe repidpg wasopyritiedyby oo

2C 0
(201)1/0141%““6%‘%3 it 8(?)‘58%@ 'g‘g%")émes%taﬁggiégég%%? Hélnﬁesﬁ’\;\% PMR 309

3- 6 20 RediienCPCiy)ds 2867123 (@ H), &)19G8H1HRBr6,. 98NaH, = BNE, 1 HY), 475Gr53CH)Y.3€ i )
3012, e eR s Uleh FRIEL TS IREC bR G0 BT A CRMALY
(75 MHz, CDCl3) 6 174.16, 137.04, 133.04, 128.29, 119.27, 110.62, 110.45, 110.27, 107.54,
103.86, 103.55, 44.30, 32.85, 25.63, 18.00. MS (APCI): miz 261.3 [M+H]".
[00178] 2-(5-Fluoro-1-octyl-1H-indol-3-yl)acetamide) (1-8). The reaction between
25 Amide A-2 and bromooctane can be carried out as described by Na, Y. M.; Le Borgne, M.;

Pagniez, F.; Le Baut, G.; Le Pape, P. Synthesis and antifungal activity of new 1-
halogenobenzyl-3-imidazolylmethylindole derivatives. Eur J Med Chem 2003, 38, 75-87.
Yield: 70 %; "H NMR (300 MHz, CDCl3): 67.26 — 7.18 (m, 2 H), 7.09 (s, 1 H), 6.97 (dt, J; =9
Hz, J, =2.4 Hz, 1 H), 5.73 (br. s, 2 H), 4.06 (t, J = 7.2 Hz, 2 H), 3.65 (s, 2 H), 1.83 (, /= 6.3

30 Hz, 2 H), 1.29-1.25 (m, 10 H), 0.86 (t, J = 6.3 Hz, 3H); >*C NMR (75 MHz, CDCl;) § 174.10,
159.39, 156.27, 139.66, 133.03, 128.67, 127.68, 127.55, 110.66, 117.23, 103.88, 46.63, 32.81,
31.70, 30.17, 29.09 (2C), 26.94, 22.55, 14.02; MS (APCI): m/z 305.5 [M + H'
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[ 00180] 2- (5- Bronp- 1-octyl- 1Hi ndol- 3-yl)acetic acid (4). The nmethod of Roy,
S.; Eastman, A ; Gibble, G W Synthesis of N-al kyl substituted bioactive
i ndol ocarwazoligr4nel ated to G66976 Tetrahedron 2006, 62pPCTR830UHN0286S
followed. To a stirred suspension of NaH (60% 10 di spersion in mneral oil,
138 mml, 5 equiv.) in tetrahydrofuran (THF;, 100 nL) at 0 C was added a
solution of 2-(5-brono-1Hindol-3-yl)acetic acid (27.7 mmol, 1 equiv.) in

THF (50 ni irr for 30 Mmat 0 C after which a

sol uti on oiooﬁgformo% 8s’fg§'§aﬂﬂ§d7 3 equiv.) in THF (50 nL) was added
dropwi se. The m xtQure was allowef to slowy rea@h roomterrperatureoafter
which it was sti glfor anot het\4 h. The rea ‘
0 C and & H Was Beags

wi th vigor stArrimng, f owd by tCol
sol uti on wa3” obtai ned. EtZ(I‘OO m.) was ddéj Has
separated, acidified with 64M%2Y and ext rf1c B wi t h suf fici entCeﬂrQClZ
The conbi ned organl c extracts were dried (anhydrous NaZch_btgr&de

t t ed t
Eﬁr”ﬁﬁgtr : Ih'§r=‘m tCr?“ 3?%%%3er? DY B8 o e %@ 5 (s
7.71 (s, (‘) 9"}? ¥ qyne, 1 ()i“I aborﬁm"gc‘ (s,
1H)54 1“"5‘“? ,2H) 3.73 (s, 2 H), 179(t J—99Hz) |
1.28-1.24 10 1 5
177.3, 134 0?18‘1129 2, 2~1§é3r91(1101129,ct$l 11!2&(’%-3-1&@6? 32190(49 T@Gaefbod A?é)Rw( 81.7,
30. 7, 3%2135 %gAl' G 19019 G&@ gwtg%ls%f Aﬂ-%lkgl sui)g%& ﬁhd&f)@a‘f@ﬁk‘fe@ rélﬂ@dt he
1-1Hin N-su

synt hesi s rono- 1- oc stituted acetam des
(5) A rmﬂaﬁﬂ% G"étrwhe@&ormﬂﬂb, 62.L 783814, vyasafnldlowetd ol stiohad euﬂpdmt(lsmiﬂi (60%_,
ui v were. reflu n excess
oot artins RO R S A B0 mindl, Bl i ERAERFo Ry Tk A0 F A
cor r espaiddedg sdhitidn W1l D(5-BemoTig iralol-g- }@)hl:eﬁfcl abed (ST ehnS(H,OIl \qulvl)mndI'HF'EHF (4
m ) and added dropwi se to stl rred soléjt' on of the am ete]mgrreth yl am ne or
N- et hy |1Bth s FnixRye Was sfie g3 i) € afprehich SlUROE! PRI AR &
stirred frﬁﬁﬂgb% IGasla@lledldiBp@ist efneMiixfilte Wak all¥aved 8 SRVWAH rdabh
vacuo anngﬁlo\?\o goﬁ’?q01412 PCTI7L)SGZS()alO7 00022’86S thee re5|%ue gxtract ed W|9|tr Y
CH2C12 anemdemperaipzaified which iNwasetryed frepnpihdr 4df. Thpscagton mirtuigrvasrcoplsd te ed
presgur V. MESH 0 aphy
W t ﬁl%Et 80 g(/g aggaeggesgz\%eﬂ gvtqlS %ggeglo y/gé}ht?@ W3ﬁ'e'l@lgss iOan &idslg%%tg foscops{:l{hd{;i?&%q% t he
am des astieringg, Yalfowad|bgveold water until a clear yellow solutlon was obtamed Et,O (100 mL) was

5[ 00182 ronmo-1-qctyl-1H ndol era et hanon
oL O ol pash b Sapous Roee pap bempiRyst: etis) Wil 6 BT ank ;REREH Bk gt

1. 23- 1. Z514an. T édmbided’ brghtic eitracﬁs Qlelfgdn&i H}xhy&o@Nﬁ}SO‘;ﬂ an@ c3ndé§trat3d |1'ﬁ
2.23 (s, 3 H), 2.35 (t. J= 4.8 ,346%’5 H, 3

J= 4.5 pPacuq e crgleppodust was H)mﬁeﬂ mcqlvmnyhrom ar&phyzmﬂ) hede(Q c. 1Y1r-bd

(77é%( d’64J‘VCD8 @g%g'ﬁ)lﬂz cBeLS %276 s"g(s 1?{)“# 26 %‘gj'ﬁl 24 ﬁP 1(ﬁ§ 7116"&1 Jl38C7 NVR

45.9, 441z 11H41.6] (541D, 4. (I!B)Vt .2, 712_I.HZ 2, H)],327.311§, 213} 1379 (ILZ4= 249 Hl.2271 28 122_951111
134.8, 10%P 0 d°QLP26% 112y BOVRMR PR M EDARYd 177 ¥ HsalY, 186 By AE6 B sde
121.5,112.5,110.9, 105.6, 46.5, 31.7, 30.7, 30.1, 29.1, 29.0, 26.9, 22.5, 14.0.
- [00181] General procedure for the synthesis of 2-(5-bromo-1-0cfyl-1H-indol—3—
25  yD)-N-substituted acetamides (5). A mixture of 4 (1 mmol, 1 equiv.) and thionyl chloride
(SOCl; 2 mL, 27 equiv.) were refluxed for 4 h in dry benzene (5 mL), after which excess

SOCIl, and benzene were removed by distillation in vacuo to give the corresponding acid
chloride. The acid chloride was dissolved in dry THF (4 ml) and added dropwise to a stirred
solution of the amine (methylamine or N-methylpiperazine) in dry THF at 0-5 °C. The reaction

30 mixture was stirred at the same temperature for 1 h after which THF was removed in vacuo and
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Yield: 73 % 1H NMR (300 MHz, CDC13): 80.87 (t, J= 6.9 Hz, 3 H), 1.26- 1.29
(m 10 H), 1.82 (t, J=6.9 Hz, 2 H), 2.74 (d, J= 4.8 Hz, 3 H), 3.66 (s, 2
H, 4.07 Wwo200017128 Hz, 2 H), 7.04 20 (s, 1 H), 7.20- 7P8d/sGemo/oBosh, 7.67
(s, 1 H; 13C NMR (75 MHz, CDC13) 5 14.0, 22.5, 26.4, 26.9, 29.1, 29.1,
30,1, 31.6, 32.9, 46.5, 107.0, 111.1, 112.8, 121.4, 124.8, 128.4, 129.2,
135.0, 171.7.

C (3 ) ik gedticopriPieB §fh bk i Al Cpydhags Nasigh,; R o g ¥ASeano"
di met hoxmﬁrehadaace(dtﬂv%sungavz Theadidpell RAIIBRMIHAWADp a8y colién® Bhidfidtography

foll owed by stirring under argon for 15 mn. A solution of mtalylboronic
acid (1 EtOAc/hexang ay eluting selvents. ¥ éRlis,and spatenscomieidale of therpnidessare geRnued
for anotfgr,15 mm A solution of 2 M aqueous sodi um carbonate (Na2CO8; 4
m.) was added and the m xture was refluxed for another 5 h under argon. On
cool ifng, tlie0182hani c 296iBrento-astyl-tHendd-1ipdr (drmethypiperasiosiyBethanene.

o300 PO B BRGNS et TR S SO U,
col um chreyew.apRy2 o), 320 (t(tA=0x3 Hwi 2 H) B 9NG, BERaAnSs @S Jel 418 iH¥2 $D)] vaet s.
Yield: 45 % 111 NVR (

7 30" 0 Golt ¢ il B 3 GRAtpOr D RAI S BTl 10 000 192 2 G 9.0 6 1

4.07 (t,pgy=, f55|_§i hz. 827 H): 1%1)852§§d A= @7%&6@ }ﬁ)t 1772)‘(5619{)H23C ﬁlvhﬁ(753rvﬁ¥z (t,
J= 6.9 H , (s, H, 2 F), 2.23 (s, 3 H),
2. 201q t , CDEL. @1+@,,2225|4968 2989 29. 123197639 7Hél 624:’@,4614 3951525, (07.2,10019,

V35 60, 43371315 442 2ol PRSI0 1 75T 7 0 06 20, 124 2.

121.39, 11400083] 109. Z45-Brémeé-1-bcyB1 Hindél;3-(I§-Bmetfyldtetandidé, 30.2, 29.2
(2C¢, 27.0, 22.6, 21.6, 14.1; M5 (APCl): mz 460.5 [M+ Hr.

[ 00185] N- Met hyl - 2-(1-o0etyl-5-mtol yl- 1H i gdol- 3-ypacetanm de (3-7). Reaction
was carried out as described above. Yiel @g % 111 NMR (300 MHz, CDC13):
57.72 (s, 1 H), 7.49-7.30 (m 5 HF¥ (="6.6 Hz, 1 H), 7.01 (s, 1
H, 89 (bs, 1 H, 4.06 (t, J=6.6 ~N2 10 H, 2.68 (d, J= 4.5 Hz, 3 H)
2.41 (s, 3 H), 1.82 (t, J=6.8 Hz, 2 H . 39-1.25 (m 10 H), 0.86 (t J =
6.3 Hz, 3 H); 13C NWR (75 Mz, CDC13) 45 174.10, 159.39, 156.27,  139. 66,
133. 03, 128.67, 127.68, 127.55, 110.66, 110.47, 110.31, 107.52, 107. 46,

O e AR el B R i e B0 A a5 6 BT T A e, 10,
1.82 (t,J= 6.9 Hz, 2 H), 2.74 (d, /= 4.8 Hz, 3 H), 3.66 (s 2 H), 4.07 (t, J= 7.2 Hz, 2 H), 7.04
20 (s, 1 H), 7.20- 7.34 ((m, 2 H), 7.67 (s, 1 H); 13C NMR (75A MHz, CDCL) 6 14.0, 22.5, 26.4,
26.9, 29.1, 29.1, 30.1, 31.6, 32.9, 46.5, 107.0, 111.1, 112.8, 121.4, 124.8, 128.4, 129.2, 135.0,

171.7. |

| [00184] 1-(4-Methylpiperazin-1-yl)-2-(1-octyl-S-m-tolyl-1H-indol-3-yl)ethanone

(3-6). To a solution of the acetamide (1 mmol, 1 equiv.) in 4 ml dimethoxyethane (DI\/EE). was

25 added Pd(PPh;)s (0.05 mmol, 0.05 eqhiv.) followed by stirring under argon for 15 min. A
solution of m-tolylboronic acid (1 mmol, 1 equiv.) in 1.5 ml EtOH was added and stirring was
continued for another 15 min. A solution of 2 M aqueous sodium carbonate (Na;COs; 4 mL)

" was added and the mixture was refluxed for another 5 h under argon. On cooling, the organic
solvent was removed under reduced pressure, the resulting suspension was extracted with

30 CH,Cl, and dried (anhydrous Na;SO,). The residue obtained on removal of the solvent was
purified by column chromatography on silica gel with EtOAc/hexane as eluting solvents. Yield:

45 %; 'H NMR (300 MHz, CDCly): 6 7.75 (s, 1 H)7.46-7.29 (m, 5 H), 7.12 (d, /= 6.9 Hz, 1

61



[ 00186] Synt hesis of 5-1 1589 Reagents and conditions: (a) mtolyl boronic
acid, EtOH DVE, Pd(PPh3)4, K2CO3; (b) C8HL7Br, NaH, DMF;, (c) NH2CH. HCl, Py,
Et OH, (g)w&MhDM1428et one; (h) (i) SOCLl2, benzene, refl uPCT(SIG2)10NMbBIRSG Q) ,
THF. [00187] 5- m Tol y1- 1H i ndol e- 3- ear bal dehyde(8) . 5- Bronp- 1H i ndol e- 3- 20
car bal dehye was reacted with mtolyl boroni c aci d as descri bed for 3 6 and
3-7. Yield: 85 % NWR (300 MHz, CDC13): 5 9.91 (s, , 8.43 (s,

750 (o mI% 618,40 ¢ T{ednEph, $°8§ G2 H)?Pﬂ%?tl%’ “9“%%? 65’32%%’990286
H), 1. 30- Hz2z4H§n21@(slﬂ)3,H)Q286(tw,— 619 H262 H;,,Zﬁ”(fsbii H;,SIQO\NBI%@HMZZ,HI;D@?()

184.1, 138. 7 135, 116. 4 1.4, 47, 4, 7,
31.6, 29 869Hz2 H261 2?9 1-225 (51, 191[1)00 87 (t J 69Hz,3H), CNMR (75 MHz, CDC13)6

[00188] 11%20543/1@51”1%% 11*5'5'66d%§0>’° ¢ pal fiﬁfagdelz@%h 1&19'313(69%@1%%61'

oil 5 dispersion, .2 equiVv.) was added to a’ stirred sol'ution of
al delﬁydelBl 5 1243, IMQﬁquQH T2, 3By BB O 46 3i HBON3N. B A0 20 Pe(2OINELY), 226,r oom

t enmper at ur of /s + the sane tenperature, 1-bronooctane
was - adde érﬁﬁt’hg Fﬁ‘}ﬁ%r@/z %d‘{r @gqlﬁ another 3 h. Distilled water was
added to tipgo1sspct i opv-Mexhyl2e(1W4utALs- vyl 1ERinkd61-8 at)acetaiiidd) @Hﬂ)ClReacﬁbﬁ
organi c | ayer was washed with brine, dri ep (anhydr ous Na2SO4

evapor at wes endes oytag dessaibed akoygr ¥ieldrio8 %0 H NMRy @%Zpgpﬂa)e@ 759 (®dI Bm

ST SPARA A it AATA R RRBALE, 1 G 3L SDLERY sESTE G 4B o1

7. 6610 s, HY, 2t§8 (d7J5%.TYH463 H)) 2.81 () 3 H), 882 Tt, 79 €. 8Hz22 H), 1.39-125((ch, 10H)70.836H, 1

(1o 75/ e 3 2 G NS b: cieiiayd B ke, Bscyhmoor e

143. 7, 11423&657 12388 912715%. 140 6631510147 12@31 1017292 907 4@7103 881163 §7 MSJ(J@CZ)

118.5, 116. 111. 6 47 22.

[00189] 1m/@c3t99/§ (31 ﬁﬁ]ol%ﬂé@#%ﬁlf&zé%ﬂz@&?? 66 ‘V‘a(?‘»’c?ﬁé ﬂf‘ 96%@ ?r@t hod of
And , , A L telli, A ; M , R
Aporeant . o] 302 Shameloragoni . A5 Locatel 1 A7 Morigr, R

N-Benzy1l- 2- chl or oi ndol e- 3- cprboxyl i ¢ acids as potiential anti-inflammatory
agents. Synthesis and screen {fects on panan neuttQphil 20
functions and on COX1l/ COX ivity. Eur J |¥bd 39, 785-91, was
foll owed. Conpound 9 (0. 578 AME equi v) _Was \
acetone and treated with a sol u of) pot assi um per franaganat e (Kvh04, 1.5
mmol) in water (5 nmL). The reacti# y Xture was stirree NToom t enper at ur e
for 5h, treated with 10 % H202 until the pink col or ofy4KVhat«,was not
observed and then filtered. TheSs®l vent was renoved ungder reduced pressure
25 and the resulting residue was filtered again (if necessary), acidified
with 2M HC1 and extracted with Et20. The organic solve 9 was renoved in

mat ogr aphy wit h-

‘ 0

(mp 2 y'(m 3 H), 7.14

> 2 H),, N, 1.87 (t, J=

. ~3 . 0,0.86 (t, ' 3 H; 13C NWR
(75 MHz, CDC13): 170. 3, 142.3, 9, 138.4, 138.2,~¥367%, 136.0, 135. 8,

128. 5, 128. 3, 127 4, 124.6, 120.3, 116. 3, 106.3, 47. 2 31. . 31. 1, 29.8,
29115226 21.5, 21.5, 14.0. 8 9 :

Reagents and conditioné (a) m-tolylboronic acid, EtOH/DME Pd(PPhs)s, K,COs; (b) CsH;7Br,
' NaH, DMF; (c) NH,OH.HCI, Py, EtOH; (g) KMnO,, acetone; (h) (i) SOCl,, benzene, reflux,
(i1) NH; (g), THF.
. [00187] 5-m-Tolyl—lH-indole—S-carbaldehyde (8). 5-Bromo-1H-indole-3-
20. carbaldehye was reacted with m-tolylboronic acid as described for 3-6 and 3-7. Yield: 85 %; 'H
NMR (300 MHz, CDCl3): 6 9.91 (s, 1 H), 8.43 (s, 1 H), 7.66 (s, 1 H), 7.36 (d, /=7.5 Hz, | H),
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[00190] 1-Cctyl-5-mtol yl-1Hi ndol e- 3-carboxam de (5-1). A m xture of 11
(0.4 nmolwolomeuinzs) and SOCl2 (1 mi, 13 equiv.) in dryPhassene/oi@sel) were
refluxed for 4 h. Excess SOCl12 and benzene weré renoved by distillation
under reduced pressure and the residue containing the acid chloride was
dried in vacuo. It was dissolved i.n dry THF (4 nl) and 5 ammoni a gas was

bubbl ed (THE
PuoOr o0 AR 53 S AL A0 R0 A T8 T E daht SRS R Th, PRy
os/q ol Klﬁz/gt ((n .86y B 6Ll HY; é&tucMR mfmm; eucmgg& Vs, cmﬂmﬁbm d,;n%s], ;2&{251(211:.7,;4
S , . - /.
.\ 5. 991k7651194+611ﬁ4%49‘ 627, 311~6%926 289, 2627255(é403 H: 1.82 (t, J= 6 8 Hz,

, 1. 281do I - in rhi 7,
CDC13) (5 1dossd (m141]108§')yl Py “Ifg'gdg?% %ga%fwdfs(? 0% ?B&Z%dgb%g

127. 67, &9Ersi@y, 61r2¢o50 2 aquiy. Bwas addgd ova stirred. salsmorl mﬁaldehydqﬁ © znmeul Bquiv.)

29 92, 29. 2
*Loo ta ey dfieuifadBsat Sophorat iy chbehmyPabah b siibe Abhetand! 7
?O )ndl( t |) q_?_xsElXex(aﬁNz% :\IE&gr_T%it?ﬁ&gés e%dgti)an(i lh&h)uxtlﬁ.tb)stlhed\fdﬂlhnot'ﬁhF3 hr Dls(n:BlGd Rdarer,
c) (i d ,
t-BuOH, Y pdded tathy rqaetyowwéﬂ Wairh maé ﬂ%ﬁ?ﬁ %‘traﬁaé W#D%S‘Sﬂz&walkﬁcé i Tajer
Et OH t ol Yangashk@ Withorint; @né@i)(b })dr&fsmggs)aaﬂﬁ ev%te(prder 'i'édu(: Tﬁefk\lresa‘h58 C
(3-6 h) 20[00192] Met hy1-245-br ono- 1H i ndol - Eacetate 0 a solution

of 2U5- Ibsldm-“falsi-pmrd'@sﬂ 13 poluoat ¢leomatograplly rwrthl tQAc/hexape a@feIMSQAa@lt%@aded

ot | ux WA SRUSS 411 FERhg: Por FAUR GORMIZ EOCY RS 888 STl 1o,

t he react), gro6nG; X1t Hy e7 5Ep. 46@1ﬁ| EHI)tD39-lDQ9'I(ﬁ1§ITPIQFBI3J(d$Ja=nﬁ2 elvam)r a1 €q Ji=n8.7
vacuo. The residue was added with a saturated solution of NaHCO3 (50,57L) to
Hz, 2 H), 2.42 (s, 3 H), 186(t J—3H) 1.29-1.24 (m, 10 H), 0.86 (t, J = 6.6 Hz, 3 H); _
NMR (75 MHz, CDCl;): 6 184.8, 143.7, 141.6, 138.9, 135.4, 135.1, 129.1, 128.9, 127.1, 119.3,
15 119.2,118.5,116.8,111.6,47.4,32.7,31.6, 29.6, 29.0, 26.7, 22.5, 14.0.

[00189] 1-Octyl-5-m-tolyl-1H-indole-3-carboxylic acid (11). The method of
Andreani, A.; Granaiola, M.; Leoni, A.; Locatelli, A.; Morigi, R.; Rambaldi, M.; Roda, A.;
Guardigli, M.; Traniello, S.; Spisani, S. N-Benzyl-2-chlbr0indole-3-carboxylic acids as
potential anti-inflammatory agents. Synthesis and screening for effects on human neutrophil

20 functions and on COX1/COX2 activity. Eur J Med Chem. 2004, 39, 785-91, was followed._
Compound 9 (0.573 mmol, 1 equiv) was dissolved in 10 mL of acetone and treated with a
solution of potassium permanaganate (KMnO, 1.5 mmol) in water (5 mL). The reaction
mixture was stirred at room temperature for Sh, treated with 10 % H,O; until the pink color of
KMnO,; was not observed and then filtered. The solvent was removed under reduced preésure

25 and the resulting residue was filtered again (if necessary), acidified with 2M HCI and extracted
with Etgo. The organic solvent was removed in vacuo and the residue was purified by column
chromatography with hexane/EtOAc as eluting solvents. Yield: 62 %; 'H NMR (300 MHz,

' CDCL): 6 8.84 (s, 1 H), 7.92 (s, 1 H), 7.54-7.48 (m, 2 H), 7.41-7.29 (m, 3 H), 7.14 (d, J = 6.6
Hz, 1 H), 4.12 (t,J = 6.6 Hz, 2 H), 2.44 (s, 3 H), 1.87 (t, /= 6.6 Hz, 3 H), 1.37-1.25 (m, 10 H),

30 0.86 (t, J = 6.6 Hz, 3 H); BC NMR (75 MHz, CDCI;): 6 170.3, 142.3, 141.9, 138.4, 138.2,

136.1, 136.0, 135.8, 128.5, 128.3, 127.4, 124.6, 120.3, 110.3, 106.3,47.2, 31.7, 31.1, 29.8, 29.1,

22.6,21.5,21.5, 14.0.
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WO 2011/ 014128PCT/ SG2010/ 000286 neutralize acid, and the resulting al kaline
aqueous m xture was extracted with Et0Ac and dried over Na2SO4. Evaporation
of the sovoenti/igane a residue which was purified by flashTsickiwaog@sé col um
chromat ography. Elution with CH2C12 yi el ded the correspondi ng ester 11 as
an off-white solid Yield: 89 % 11-1 NWR (300 MHz, CDC13): (5 3.66 (s, 3

H, 3.68 (s, 7.18-7.21 5 (m 4H) M5 (APCl), mz 269.2 [M+ Hr.
[Lg(r)ég:z%]ez (?O@Bmale@%gm%@q%?ﬁ&k&g ]c'g’l)boxamldeng E'Pd OlInx%argco?pll %4

2- am nopwmApy,| eeqriv.naad SOBILN Mm{pP18RYEINI)GH dre benadas (¥ atli)weare rémiﬂe\r%‘r 2003,
46-61, was followed, To a solution of ester 1 equiv)

anhydr oUBXCFHFSQCh apd pengane wergaempyadry distilation Hil%ﬁf%iya?d RIESSPLS %fﬁke refléﬂﬁmai
4 equi V)colnﬂlnlagé theoR&d J&idﬁde%&sh Brit £ TP SARbU T wHRIIREAVEE th Aty OHF (A§) and

reaction mx e was brought to roomtenperature and stirred for 30" m n.
Exceds Linihbiiavgas wissbubbjesldinty thestrfed seluiden fan3®min. JEFuwas aemeypdennder

| f Na2SO4 with th T
i xtur o Vs fegruid b SR e Bl R TPl RS0 Sl

filtrat egmepeduideneahicédprssunaesive esiboeahipe 6sks Wrield: Vine% ‘éBNMR: (3esMHz,
acidified to pH6 with 10 % HC1 and 15 extracted wt The conbi ned
or gani ¢ FREb): MSWCKH )y (atth(at dls7-/&7d34m, 6¢K), 5&9bs, Qek}bﬁd?%(tt»eﬁ‘ﬂt?- By ness

[0 o ve HEt P EDER (670 FBHI 1L AETEAUERY i BTy B My W P RIS 20

18 Hzo, 2(751)MHB, @PCE) $31(7A2, 24192, B80S, (86.07=133B1H232.6H)1287580928.29, 127.49, Hz,

L LR i Ja8 Yy at e 3Py 1 05t e oA 88 e, ™2

met hod ofy. gasaopMsS(APICI) nHaBeN3 EM WHI'Y. ; Sapi, J. Synthetis of
1 -indol e-acetic pro i oni c) aci d derivatives. ARKIVOC 2003,

2-am noproi)él

46-61, was Pllovved Synthesinef S nyI chloride (MsC, 0.55m, 2 equiv).was
added to a stirreg, solution of 1%(3 2 mol, 1 egyiv), triethylggmne (0.9
m., 2 equiv) and nhydrous CH2C1Z (20 nL) main ned at 0 C. The reaction
mxture y 3 rr[;n@; 0L ynder . N2g, er Wmch it was
treated wi ed w t.h 12\. The.co
was washed wAPthNnwat er, dri Mmnhydr ous and evapofatid to dryness
under . r educed p'i"essure The re%i due was di ss%ﬂved i n anhydrgous DWMSO (20
m.), KCN (3.25 nmmol, 3 equi v) was added and e reaction m¥ure was heat ed
at 100 Cin an oil bath for 1 h. It was diluted with a watgr-ice mxture,
extracted with chl or of or mog0 he Cq i
water, dried (a

pressure. The reésiflue was purified chr onmat ith CHC13 as
el uting sol vent s obtained.” Yi N5 % 111 0 MHz,

DVMSO- d6): WO 2011/ 034428PCT/ SG2010/ 000286™H. (t, 2 H) 3.58

(t, J= 12 Hz, 2 H), 7.14-Gud7 (m 2 H, 7.28 (d, J= 27 Hz, Lh. 7es (s 1
, 11.01 (s, 1 H); I\/@?APC): mz 2613@6\/|+H]

[ 00 1195] zze(agexas ambeohHitionstdd) eQH) PaSPa reflvxdé hy, 16) LIANMdEH_F_srt ﬂi?d)smpl),dp)a@)sd

fromt W t r 300

o, coci VS chfichto L Bdiginl i $ER DuSE I -y ol itiofet B 450

(m 4 He) Mﬁo(yﬁl?)@bﬁlc aéIﬂZPtKBﬂgL NM-IGG'IF EtOH/toluene, reflux (1-6 h) (f) bromooctane,

[00196] 3-(5-m T -yl.) pr opanam de (16) Am de 16 was prepared
fromtheT‘I%WFtﬁélﬁré‘?ﬁ%égagéé‘rﬁikﬁed for 3-6 and 3-7. Yield: 50 % 111 NMR

(300 MHz, CDC13): (5 2.38 (s, 3 H), 2.49 (t, J= 18 Hz, 2 H), 3.02 (t, J= 15
Hz, % H. [00h82)- 61 MBmyi-25ibrbhdBHGATSH Ly dPefatd (@2 TH & Hlution of 2-(5-

bromo-1H-indol-3-yl)acetic acid (4 mmol) in 20 mL of MeOH was added 10 drops of
concentrated sulphuric acid. The mixture was heated under reflux with continuous stirring for a

period of 1-1.5 h. Following reflux, the reaction mixture was cooled to room temperature and

evaporated in vacuo. The residue was added with a saturated solution of NaHCOs (50 mL) to .
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[00197] 3-(1-Cctyl-5-mtol yl- 1H i ndol- 3-yl ) propanam de (5-2). Am de 5-2 was
prepared from 16 by the nmethod described for 1-8. Yield: 77 % 1HNWMR (300
MHz, CDCMP:20(15101288 (t, J= 12 Hz, 3 H), 1.18-1.21 (m POTHG201D/066@286t, J= 9
Hz, 2 H, 2.35 (s, 3 H, 2.49 (t, .1=15 Hz, 2 H), 3.01 (t, J= 15 Hz, 2 H),
3.92 (t, J=15 Hz, 2 H), 6.84 (s, 1 H, 7. 02 (d, J= 9 Hz, 1 15H), 7.22 (d,
J= 12 Hz, 2H) 735738(m 3 H, 7.68 (s, 1 H; 13C NWR (75 MHz, CDC13):

14.1, 21. 0 9.2, 29.2, 30.3, 31.

113. 6, 1’f?ﬁ§hzef§&1 3nd %féf?%’lt"%ékaimé fgHFORS mixzyregvasy a“ztegﬁ%‘ EégAfffgj%neZ
135.9, 1538r Ra,S32 EQapotatondof th@sdl%?@@we #ridue IRhictb whdvpurifitd by flash silica gel
[ 00198] Synt hesis of 6-3 and 6-

[ 00199] Fobymssbromat xRy yﬁbﬁlpnzméhﬂlychm?lﬁ%ﬂ@ qosrespondmepesisfolll pf ph fft e
was eaﬂgﬁg% W&HhYljelcf'?g D‘TﬁNNﬁi C@omﬁﬁe@ﬁcb ?66 E@B%*mda%%s(grz ﬁ?@ 1f80‘7 z?d 5

Yield: 9 5 NVR
= 1.5 Hz()nm)zMS(mPQI),:n/zzs%leﬂH , 7.16 (s 1 H, 7 06 (d J 3Hz 1H),

6.39 (d, J = 32 d,J.=.6.9 Hz, 2 H
e 99 (0 by 1) o Eulpmblusphnn Dt (il by b 12,
128.5, Xdonke, 133, &pl :Ul@yrﬁhesihjoz 2%amihdgtoPyle-308dSle-adeticGropionit) aclddétivatiVés.
2011/ 014128PCT/ SG2010/ 000286

[ 00200] MRV PAA3pA6-63. winfellowednTog splutippiof geten B2 (dgomypl, 1ganiviisanhydropg d

wi th m tgy kﬁp%ﬁg'v&as%udd ffhidls ShihiRRth hodrd @iANE,; $6 famolbad sl i BbAioped in
75 % 111 N M, CDC13): 67.87 (d, J=0.9 H, 1 H, 9.4-7.28(m 5
H), 19. 1iwith @) (tempetatie, nﬁlnﬁﬂinédj@t Q]|°C— e Haction] Mixtug: &vasizbroughd) to room

5 01 paeiplehoyte fh sibed el ho, i EReelE L B s oot i ohllpn ygdichor 2
135. 55, sitarat&B aquedls 26lutid2 Bf WNa,SQL 8vithGthe ltedpératurel thhifidinedl 314 abaelit (012@. TKB.e

119.99, 119.47, 109.71, 101 39, 44.30, 25.7 21, .66, 18. LC- M5 (APCI)
mz = meglrf nivas Hpltered and “the filtrate washed with THF. The com med %ltrates were _

[00201] 44 dentrBredBindY Ridhiced- ﬁresé&)e e ebiahy Wad 'ﬂtid'ﬂ@&lro?ﬂ@ Wah hnol %nHCP Qﬁﬁ I ne
(6-6). Morpholine , lequiv.), zinc chloride (

eqU|1‘5 ) extractéd it éaﬁwahe Hombined qmnlc lagonag dried (avfuyidyous, Nazﬁ@@) eﬁlere:d (1
(lask 1 oToited (B Gybeadibd plitied i Shdch! B0 ORkobApy, 1 Bl A

m Xt ur e EDidchenas traghe tht hhbhma3bY1eﬂdlé§3aedle NDAR ¢3004MMzs GBICkN SR akijde

Fcducba hita Stk ke B en LOTAE o 2 B L AR e Tt Y LB A0

CH2C12/ WH}QF7375(:Etch’)Céh@xaflEH)aMﬂAFGImgn/ﬁth/QF{M+H4F6|d 68 % NIVR (300
MHz, CDCISR 67.76 (s, 1 H), (m (m 10
(d, 26= 7. 5(00394]1 ) 2-65-Bsomp- lflrmdal 8 nl)z)roaaqq}ntrﬂr @7‘) Tlhe @e'éwﬁff stqirp Ss 93
(s, 2 H)I Eax@%zé bf Ys S% IH)J’ tl(ssof % zh])uno 0 e(351 dgle- etlc?r3§ O(IE% %1(14)
1.71 (t,” NVR ( 75 “MHz, 3) 14

136. 60, dtﬁ*éatﬁws WQZJ 2011294&5,1, Vi@@follrﬁﬁedl M:tim@e sglpaom chlodide GMsCl;LQﬁS@B,

121,55, S00 % 40 A B 0030 FREY 53 e 85,00
equlv) and anhydrous CH,Cl; (20 mL) maintained at 0 °C. The reaction mixture was then
25 stirred for 30 min at 0 °C under N,, after which it was treated with 2M NaOH and extracted
with CH,Cl,. The combined organic layer was washed with water, dried (anhydrous Na,SOj)
and evaporated to dryness under reduced pressure. The residue was dissolved in anhydrous
"DMSO (20 mL), KCN (3.25 mmol, 3 equiv) was added and the reaction mixture was heated at
100 °C in an oil bath for 1 h. It was diluted with a water-ice mixture, extracted with chloroform,
30  the combined organic layer was washed with water, dried (anhydrous Na,SQ;), and evaporated
to dryness under reduced pressure. The residue was purified by column chromatography with
CHCI; as eluting solvent and 14 was obtained. Yield: 75 %; '"H NMR (300 MHz, DMSO-dg): 6 -
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Found (cal cd. for C25H30N20): C 79.92% (80.17); H 8.10 (8.07).

[ 00202] Purity determ nation Conmpound Mobil e Phase A Mbil e Phase B
Conposi t iwoaRii/om28) cArea (%9 d Conposition"RT (m n)cAreCr&EG201080028&2. 0 93. 5
B22.1 93.3 3-7 Conbustion Analysis e Conbustion Analysis e 3-6

2.78 (t, J= 15 Hz, 2 H), 3.58 (t, /= 12 Hz, 2 H), 7.14-7.17 (m, 2 H), 7.20 (d, /= 27 Hz, 1 H),
7.68 (s, 1 H), 11.01 (s, 1 H); MS (APCI): m/z 261.3 [M + H]".

[00195] 2-(5-Bromo-1H-indol-3-yl)propanamide (15). Amide 15 was prepared

from the nitrile 14 by the method described for A-2. Yield: 82 %; TH NMR (300 MHz, CDCl5):
5 5244 (t,J=15Hz 2 H), 296 (t, J= 15 Hz, 2 H), 7.09-7.58 (m, 4 H); MS (APCI): m/z 268.1
M+ H]".

[00196] 3-(5—m-Tolyl-lH-indolQ3—yl)pr0panamide (16). Amide 16 was prepared
from the 15 by the method described for 3-6 and 3-7. Yield: 50 %; 'H NMR (300 MHz,
CDCL): 6 2.38 (s, 3 H), 2.49 (t, /= 18 Hz, 2 H), 3.02 (t, J = 15 Hz, 2 H), 7.12-7.61 (m, 8 H);

10 MS (APCI), m/z279.4 [M + H]".

[00197] . 3-(1-Octyl-5-m-tdlyl-1H-indol-3-yl)propanamide (5-2).. Amide 5-2 was
prepared from 16 by the method described for 1-8. Yield: 77 %; 'H NMR (300 MHz, CDCl;):
6 0.78 (t,J=12 Hz, 3 H), 1.18-1.21 (m, 10 H), 1.69 (t, /=9 Hz, 2 H), 2.35 (s, 3 H), 2.49 (t, J =
15 Hz, 2 H), 3.01 (t, J= 15 Hz, 2 H), 3.92 (t, /=15 Hz, 2 H), 6.84 (s, 1 H), 7.02 (d, /=9 Hz, 1

15 H),7.22(d, J=12 Hz, 2 H), 7.35-7.38 (m, 3 H), 7.68 (s, 1 H); BC NMR (75 MHz, CDCL): &
14.1, 21.0, 21.6, 22.6, 27.0, 29.2, 29.2, 30.3, 31.8, 36.7, 46.3, 109.7, 113.6, 117.3, 121.4, 124.5,
126.1, 127.1, 128.0, 128.2, 128.6, 132.4, 135.9, 138.2, 142.6, 175.4; MS (APCI), m/z = 391.5
M+ H]". ‘ '

[00198] Synthesis of 6-3 and 6-6

20

S O

Br N L m

N N g
E -

’ A-5

[00199] 5-Bromo-1-(3-methylbut-2-enyl)-1H-indole (A-5). 5-Bromo-1H-indole

was reacted with 1-chloro-3-methylbut-ene by the method described for 6-8. Yield: 96 %; 'H

25 NMR (300 MHz, CDCl;): §7.32 (d, J= 1.5 Hz, 1H), 7.23 (d, J=1.5Hz), 7.23 (d, J=1.5Hz, 1

H), 7.16 (s, 1 H), 7.06 (d, J = 3Hz, 1H), 6.39 (d, J = Hz, 1H), 5.32 (t, J= 6.9 Hz, ] H), 4.61 (d, J

= 6.9 Hz, 2 H), 1.78 (s, 3H), 1.74 (s, 3H); *C NMR (75 MHz, CDCl;) 6 136.7, 134.6, 130.4,
128.5, 124.1, 123.3, 119.5, 112.5, 110.9, 100.5, 44.3, 25.6, 18.0.
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A23.5 92.1 B24.0 92.8 5-1 AS3.6 99.0 B63.4 99 5-2 AI6.0 97.5 B14.1 96.9 6-3
A43.7 96 B55.8 95.3 6-6 Conbustion Analysis e Conbustion Analysis e
WO 2011/014128 PCT/SG2010/000286

[00200] 1-(3-Methylbut-2-enyl)-5-m-tolyl-1H-indole (6-3). A-5 was reacted with
m-tolylboronic acid as described for 3-6 and 3-7.. 6-3 was obtained in 75 %; 'H NMR (300
MHz, CDCl;): 67.87 (d, J=0.9 Hz, 1 H), 7.45-7.28 (m, 5 H), 7.11-7.09 (m, 2 H), 6.57 (dd, J;
=3.0 Hz, J, = 0.6 Hz, 1 H), 5.46-5.43 (m, 1 H), 4.76 (d, J=6.9 Hz, 2 H), 2.47 (s, 3 H), 1.89 (s,

5 3 H), 1.82 (s, 3 H); °C NMR (75 MHz, CDCls) 6 142.70, 138.14, 136.34, 135.55, 132.98,
129.25, 128.57, 128.26, 128.06, 127.01, 124.54, 121.31, 119.99, 119.47, 109.71, 101.39, 44.30,
25.70, 21.66, 18.08. LC-MS (APCI), m/z - 276.5 [M +HJ".

[00201] 4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methyl)morpholine

(6-6). Morpholine (1 mmol, lequiv.), zinc chloride (ZnCl;; 1.5 mmol, 1.5 equiQ.),

10  formaldehyde (HCHO; 1 mmol, 36% aq., 1 equiv.), indole 6-3 (1 mmol, lequiv.) and EtOH (3
mL) were stirred together in a round‘ bottom flask for 10 h at room temperatﬁre. Distilled water
was added to the mixture which was made alkaline by the addition of 4 M sodium hydroxide
(NaOH). The mixture was extracted with EtOAc, the solvent was removed under reduced
pressure and the residue purified by column chromatography with CH,Cl,/MeOH or

15 EtOAc/hexane as eluting solvents. Yield: 68 %; 'H NMR (300 MHz, CDCL): & 7.76 (s, 1 H),
7.44-7.40 (m, 3 H), 7.34-7.30 (m, 3 H), 7.10 (d, /= 7.5 Hz, 1 H), 5.35 (t, /= 6.6 Hz, 1 H), 4.67
(J=6.6 Hz, 2 H), 3.93 (s, 2 H), 2.68 (br. s, 2 H), 2.41 (s, 3 H), 1.80 (s, 3 H), 1.74 (s, 3 H), 1.71
(t, J = 8.7 Hz, 4 H); *C NMR (75 MHz, CDCl3) 6 142.45, V138.22, 136.60, 135.54, 133.33,
129.73, 129.26, 128.58, 128.22, 127.17, 124.53, 121.56, 119.62, 117.27, 110.27, 110.02,

20 100.61, 53.32, 44.41, 25.66, 24.69, 23.40, 21.59, 18.09. LC-MS (APCI) m/z 375.4 [M + H]";
Found (calcd. for C;5sH30N;0): C 79.92% (80.17); H 8.10 (8.07).

[00202] Purity determination

Compound Mobile Phase A Mobile Phase B
- Composition® RT (min)° Area (%)" | Composition’ RT (min)° Area (%)°
1-8 A2 2.0 93.5 B2 - 2.1 93.3
3-7 Combustion Analysis Combustion Analysis ©
3-6 A2 35 92.1 B2 4.0 92.8
5-1 AS 3.6 99.0 B6 34 99
5-2 Al ' 6.0 97.5 Bi 4.1 96.9
6-3 A4 3.7 96 BS 5.8 95.3
6-6 Combustion Analysis ° Combustion Analysis ©
6-8 A2 1.8 932 B2 2.0 93.0

2 Composition of Mobile Phase A: Methanol and Water
25  Al: 90% methanol
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6-8 A21.8 93.2 B22.0 93.0 a Conposition of Mbile Phase A
Met hanol and Water 25 Al:  90% nmet hanol WO 2011/ 014128PCT/ SG2010/ 000286
A2: 95% rwOhanal141280. 1% tri et hyl ami ne (TEA) A4: 92% net iramsic261000@%6 TEA AS:
100 % et hanol 5 b Conposition of Mbile Phase B: Acetonitrile and Water

Bl : 90% acetonitrile B2: 95% acetonitrile + 0.1% triethylam ne (TEA) BS5:
92% acetonitrile + 0.1% TEA B6: 100% acetonitrile 10 Retention time of

Maj or Peak iJ4, chromat ogram. onat mwas run.for at least 15 mn for
t he det e‘gléldoﬂ/" B\cﬂ’taﬁgHrTg'jl%“rmﬁ&ﬂ{mﬂn%&%%(% of Major Peak = [Area of Major
Peak! Topal 9284 aRtiaholA b.19ePkL&] X 100 15 e Conbustion anal ysis for carbon
were within 0.4% of cal cul ated values and are stated in the respective

conpoundAdohd8de apmanoBi ol ogi cal Eval uati on

5  ®Composition of Mobile Phase B: Acetonitrile and Water
B1: 90% acetonitrile
B2: 95% acetonitrile + 0.1% tn'ethylamine. (TEA)
B5: 92% acetonitrile + 0.1% TEA '
B6: 100% acetonitrile
10
¢ Retention time of Major Peak in chiomatogram. Chromatogram was run for at least 15 min for

the detection of the major peak

4 Area (%) of Major Peak = [Area of Major Peak / Total Area of All Peaks] x 100
15  ° Combustion analysis for carbon were within 0.4% of calculated values and are stated in the

respective compound monographs.

Biological Evaluation
[00203] Measurement of ICMT activity. Icmt activity was determined by following -
20 incoqﬁoration of *H from [’H]JAdoMet (Amersham Biosciences) into the small molecule
substrate biotin-S-farnesyl L-cysteine (BFC). Inhibitors were first incubated at 37 °C for 20
min, with the Sf9 membranes containing ICMT. An assay mixture containing 4uM BFC and
5uM [*H]JAdoMet in 100 mM Hepes, pH 7.4 and 5 mM MgCl, was added to initiate the
reaction. Reactions were carried out at 37 °C for 20 min, and terminated by addition of 10 %
25 Tweén 20 and streptavidin beads (GE Healthcare, 10uL of packed beads suspended in 500uL of
20 mM NaH2P04, pH 7.4, containing 150 mM NaCl). The mixtures were mixed by gentle
agitation overnight at 4 °C. The beads were harvested by centrifugation in a tabletop
" microcentrifuge at 10,000 rpm for 5 min and washed three times with 500uL of 20 mM
NaH,PO,, pH 7.4, containing 150 mM NaCl. The beads were then suspended in the same
30 buffer, transferred to scintillation vials, and radioacﬁvity determined.
[00204) Cell Culture and Proliferation Assays. The MDA-MB-231 human breast
cells were maintained at 37 °C with 5% CO, in DMEM (Sigma) supplemented with 10% fetal -
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[ 00203] Measurenent of ICMI activity. lcnt activity was determ ned by
follow ng 20 incorporation of 3H from [ 3H AdoMet (Amersham Bi osci ences)
into the woablil/amwi2ecul e substrate biotin-S-farnesyl L-cpsrsicaeofBi2g) .

I nhibitors were first incubated at 37 Cfor 20 min, with the SP9 nenbranes
containing I CMI. An assay m xture containing 4pM BFC and 5/LM [ 3H AdoMet in
100 mM Hepes, pH 7.4 and 5 nM Mgd 2 was added to initiate the reaction.

React | ' t at far. 20 m inated b ity
of 30 o bsitegeir B S b miprpUin e ST Rl BReRenyte POtk o
beads suUsR9rsiHEration BRAYS, belRfwatd scelibdNat IPDdon Tileh ol i, DMEM 8brthing 559 FBNin

NaCl). The mi xtures were m xed by gentle agitation overnight at 4 C. The
beads wetewplhplatestfer2h) Rrtostte reaigent with specaflq agsmest (5i8- ﬁysemgb@ﬁﬂﬂ oF veljele At

10, 000 r LI ' it e Fgéhm\% , pH
7.4, con‘ﬁgﬂloirlu%\oéé itgbd&r?ﬁ/? %éé?ﬁpﬁghﬂgetg%s&uv\% g"{'\fﬁ‘térl]h”ggg‘ggé‘ﬁ%fed I nlt del\llﬁ SI:I%Ir:r%EQél
30bufsf erCellTitar® 96 rA@uakouis OneiSohitioh A1elldrolferdtion Aspay PaoihegadtEachtcgndigomwas ned.
[00204] Cell Cujture,and Proliferation Assays. .The. = VB- 231 man br east
el 1. wRREIORI i rIRUG Ay e RfcSim @b RN TS N deish PeomaPERS v ¢
10% f et adxperifent®11/ 014128PCT/ SG2010/ 000286 bovi ne serum (FBS, Hyclone), 50
Um penicillin (G bco), and 50 pg/nl _streptonycin (G bco). For

proliferati : Syathetic &s@ﬁ@egere%@&wap-lzww “Rdads analogs\ipnh3)
containing 5% FBS in 96-wel|l plates for 24 h prior to treatnpgent with
specific agents (e.g. cysnethynil) or vehicle at various co,@centrati ons for

72 h. The rel ative nunber o ke R ve cells was
Cell Titer(r) 96 AQueous Onetin Cell Prolifers
Each condition was performed iplicate, and dat

t hat obt ai negdrﬂﬂlﬂr(zb\m se :
Synt hetic Sche f or/ 5-=Ffoofo- 1- ger afy1l-IH | ngol’e anal ogs -13)
10Struct ures of”5- f) udteb-PMger any!| | nd&C8%Hnal ogs Ent ry\ *-NR R 6-13a /
*--N \ 6-13b | -----

1 . 6-13
10 Structures of 5-fluoro-1-geranyl -1H-Indole analogs
Entry *-NRR
6-13a -/
*/N\
6-13b /
*—N
_
6-13c i :
*_N ‘
6-13d / N\
*—N S
N/
6-13e . /\
. N 0
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Experimental Section

[00205] Reagents were purchased from Sigma-Aldrich Chemical Company Inc or
Alfa Aesar and used without further purification. 'H NMR (300 MHz) and *C NMR (75 MHz)
spectra were measured on a Bruker Spectrospin 300 Ultrashield magnetic resonance |
spectrometer using CDCl; as the solvent. Chemical shifts (6) were reported in ppm -and
referenced to residual deuterated solvents. Coupling constants (J) were reported in Hz.
Reactions were monitored by thin layer chromatography (TLC, Silica Gel 60 F254, Merck)
with ultraviolet light as visualizing agent. Column chromatography was carried out with Silica
Gel 60 (0.04-0.06 mm).
General procedure for the synthesis of (E)-l-(3,7-dimethylocta-2,6-dienyl)-S-fluoro-lH-
indole 3) A |

[00206] The general procedure for the synthesis of E)-1-(3,7-dimethylocta-2,6-
dienyl)-5-fluoro-1H-indole (3) can be carried out as described in Na, Y. M et al., Eur. J. Med.
Chem. 2003, 38, 75-87. To the solution of 5-fluore-1H-indole (1, 5 mmol, 1 equiv.) in
anhydrous dimethylsulfoxide (DMSO) was added NaH (60% in mineral oil dispersion, 6 mmol,
1.2 equiv.) at room temperature. The mixture was stirred?for about 1. h at the same temperature,
then geranyl bromide (2, 6 mmol, 1.2 equiv.) was added and the mixture was stirred for 4 h.
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WO 2011/ 014128PCT/ SG2010/ 000286 6-13f * NO 6-13g /-\ *-1\/N 6-13h /
NM/\V*-- 6-13i r---- *--N\ 6-13j 7-1- *--N 6-13k Experinental Section
[ 00205] Rewigentiznivese purchased from Si gma- Al dri ch Chem ealr/sGaompang2sé nc or
Al fa Aesar and used w thout further purification. 1H NVR (300 MHz) and 13C
NVR (75 MHz) 5 spectra were nmeasured on a Bruker Spectrospin 300

U trashi el d nagneti c resonance spectroneter using CDCLl3 as the solvent.

Chem cal i fts wer e port. ' r . '
dout er at HaeE Sy e i frERSilE i RS M SRLELETEF Bich b ipb e e
wer e norirgadiethybywhdwishedyéth beine odried @yaz80hY, f{lEkdd, al évaparatedl ThOrdsidnd was

VI\\/S_;CE )ar \rl;\;uéig‘leg{lfglrc\%jq{% %}Ipxgnletgrg];apl?f o%/ éiﬁ(lzjaaéeil %(I) 2 o?g%ﬂow %'%@ﬁ: %Qli)q’/r;ra ltl—P ﬁﬁ\/ﬁghy
(300 MHz, CDCL3): & 1.62 (s, 3 H), 1.70 (s, 3 H), 1.83 (s, 3 H), 2.05-2.14 (m, 4 H), 4.70 (d, J =
5 6.6 Hz, 2 H), 5.09 (t, J= 6.0 Hz, 1 H), 5.40 (t, /= 6.6 Hz, 1 H), 6.45 (d, J=2.7Hz, 1 H), 6.91-
7.00 (m, 1H), 7.16 (d, J = 3.0 Hz, 1 H), 7.23-7.31 (m, 1H). >C NMR (75 MHz, CDCl) § 27.9,
28.9, 35.4, 35.9, 46.6, 50.6, 96.2, 99.9, 100.1, 103.4, 103.7, 111.4, 114.8, 118.9, 121.4, 122.0,
128.1, 141.1, 143.6. ‘ _ '
General procedure for the synthesis of N-substituted 5-ﬂuoro-1-geranyl-1H-Lndole

10 methylamine (6-13a to 6-13k)
[00207] .  This procedure can be carried out as described in Brehm, W.J .; Lindwall, H.

G. The preparation of Mannich bases related to gramine. J. Org. Chem. 1950, 15, 685-687. To
the mixture of appropriate secondary amine (4, 1.2 equiv.), 36% aqueous formaldehyde (1.2
equiv.) in acetic acid (5 mL) was added (¥)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indole
15 (3, 200mg, 1 equiv.) 0°C. The reaction mixture was stirred at room temperature overnight. After
the reaction was completed, the reaction mixture was basified by 50% NaOH aqueous solution
to pH 9 and extracted with dichloromethane (10 mLx3). The combined extracts wére washed
with brine (20 mL) and dried over Na,SO,. The organic layer was concentrated under reduced
pressure. The crude product was purified by column chromatography of silica gel using or ethyl -
20  acetate/hexane or dichloromethane/methanol as eluting solvents.
[00208] (E)-1-(1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indol-3-yl)-V,N-
dimethylmethanamine (6-13a). Yellow oil. Yield: 37.2 %. 1H NMR (300 MHz, .CDC13): )
1.59 (s, 3 H), 1.67 (s, 3 H), 1.80 (s, 3 H), 2.09 (br, 4 H), 2.27 (s, 6 H), 3.56 (s, 2 H), 4.65 (d, J =
6.3 Hz, 2 H), 5.07 (br, 1 H), 5.36 (t, J = 6.3 Hz, 1 H), 6.90-6.96 (m, 1 H), 7.09 (s, 1H), 7.17-
25 722 (m, 1 H), 7.31-7.34 (m, 1H). 13C NMR (75 MHz, CDCls) é 16.3, 17.7, 25.6, 26.2, 39.4,
44.2, 45.2, 54.4, 104.0, 104.3, 109.5, 109.8, 109.9, 110.1, 111.6, 119.5, 123.6, 128.5, 128.8,
131.8, 132.9, 139.9, 156.1, 159.2. _
[00209] (E)-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indol-3-yl)methyl)-
N-ethylethanamine (6-13b). Yellow oil. Yield: 43.4 %. 1H NMR (300 MHz, CDCls): é 1.09
30 (t,J=6.9Hz, 6 H), 1.59 (s, 3 H), 1.67 (s, 3 H), 1.80 (s, 3 H), 2.09 (br, 4 H), 2.55 (q, J=6.9 Hz,
4 H), 3.72 (s, 2 H), 4.65 (d, J= 6.6 Hz, 2 H), 5.07 (br, 1 H), 5.36 (t, /= 6.0 Hz, 1 H), 6.90-6.96
(m, 1 H), 7.08 (s, 1H), 7.17-7.21 (m, 1 H), 7.35-7.38 (m, 1H). 13C NMR (75 MHz, CDCl3)l6 :
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10 CGel 60 (0.04-0.06 mm). General procedure for the synthesis of

(E)-1-(3, 7-di net hyl oct a- 2, 6-di enyl) -5-fl uoro-1H ndole (3) [00206] The
general pwocedurnei2Bor the synthesis of E)-1-(3,7-di met hpCosiGasd/060286

di enyl) -5-fluoro-1Hindol e (3) can be carried out as described in Na, Y. M
et al., Eur. J. Med. 15 Chem 2003, 38 75-87. To the solution of
5-fluore-1Hindole (1, 5 mol, 1 equiv.) i n anhydrous di met hyl sul f oxi de

(D000 v, PSR ot 20T, 2852k Jé BPLIEY: 109 R0 b,

t enper atiun @, 119N 29, am/h 11218®mwl138(132 9613ms>I156:0 25€equiv.) was added and the
m xture was stirred for . WO 2011/ 014128PCT/ SG2010/ 000286 \Wat er was

added to st0931@lhe re@tlr@m7'dmhﬁi°ﬂatﬁv@'dw&§ Jekflneror3-(pipgridinchyimeshihane
and the gy ﬂﬂ{ﬁ]&(d - PG Y Yo \ﬁﬁs?r;ﬂ%"mt?h" b"H'i\fMR 4506 MLRASEY): 3 {43 (& edy), and

evapor at ed e resfidue was pu col um chromato raphy of Sili ca gel
to gét df39 (el B 166l (s, 3YH§;I1@BO @53 ) %ONUR 4 BDQ-45Hr, 4@@01:6)4 (s,@ H),8255((¢,J 3

3 [ 832, s Yo i8558 i O3 10 Tp! Bhob.9d) gm. bR 7o i, 2.18:° 5

2 7 Hz 7121H}m 16H$17 33706 (&rm1HJ)H)3c NL\/E@(XSCMHJ: C&CD3)I'62164, Hﬂ 2A.23577,35.9( m

. 13C NWR 35.9. 46.
%9 5, 1@@ 2130 408 3 598397, 1943, 194’5710, 100 857099, 1381411151 15, 2388 11%9?41 1,
143. 6. 0.1580E5 2l 1 o peLeglurse If 59 3 he synthesis of N-substituted

5-fl uoro 1 geranyl-1H 1 ndol'e "10 met hyl amine (6-13a to 6-13k) [00207]This
prod@dur e M8214e car@)ed((b3,7atimdthyloctr2 §-dienyR)-Silworoal Hiindol-3-ybwmethy) H. G
The pre atio ase (o]]

10 iRl AT aRET S, LRSS A TR Ry Y OO, |
36% aquemuas 6 ¢¢, B e 18pds 3(H), 2. (EC(Ht W.H), 21682068t (ng 4c), 0.765. T4 )m,WaH), 8cﬁﬁe(sl 2

(B)-1-(3 di.net hyl oct a- 2, 6-di e 5-f1 uor

equi Vv.) PBC“ 6k 4 r)eléétlilér’?- H ot O yvéalél) 36 d’ég_l%lﬁgﬁn{l’gr?é qgﬁﬁ‘ H ght
After the 119aglbanNGs 1CHVB/| ﬁlt¢918 (hheny. e Ve (75 M2, ED@Y sbrs, fiized 2by/ 50%
NaOH agueous sol ution to 9 and extracted with dichl oronet hane (10 m_x3)

Theléon%ri’eagéxﬁ? 4044530 5Msh‘é‘ﬁ4v&0ﬂﬁ, b99-6el 0970 1099, HA, d19-4d1 Bverl2hig2s0a.
The orgal%% @rlﬂ\%sbg)@c]]%gtgr (ﬁp j4gger reduced pressure. The crude
fie C [

product was’ purt’fi romat ogr aphy of silica gel using or.ethyl
20acet at e/ jo0212]e or ((E)@lh((br(.hfmhinaﬂfylom-h,ﬂrmén)a)ssauuro-my-mdbk&nt S.

i ot ny s imprbolige (51 39: 81, ooy e S EaTLYREL Ciob Nehgrebonybihadh ™
CDCl3) C) 31H§91 6(7S(s ﬁHbj)L 8(1(s6§’ H sz 052'1)3 (ml4&Q Qag (Br H)H) 26@% (21111) 3408).73 2. 27

(s, 8 H. o 650 (e 1 B8 (L
J= 803 K@;ﬂi)rﬁ Sé}id(f 63k, gﬁ) s_nggd J7=Q3@H’(zsl HM%@ Jn 01575 iHREIRIA 1)
7.31-7. 137

42, 4ty AT, T Goffy PM3GH 32 L DEPSE I 1B R 75 Ripm EDGIpP
123. 6, 188,37. 7128782623198, 4432595, 80, 67.0,188.31,10450109.6, 109.9, 110.0, 110.2,

208 i ik PR S g gt Ll ) e
CDCl3) 6 [002£3] 30 ((E)-1E3,Bdfindtliylobtatd),6-dienSH-S-Auors-Ipyriolidin{Isylmethyl)- 1. 80
Sf’ 36 Wit-fusloln (s iy Yelidy ofliViid T5.9% BN g0aly, ChChy bbb gt 1
0. 7 Og s,H), 19 (bf,- ), 2.842 19 (ml4 H), 2.50 d; 4 1H383.08s, 2Hh), 4153@'\17\'96(67ﬁz|\d‘|2
H), 5.06 (t, J= 6.3 Hz, 1 H), 5.36 (t, J = 6.6 Hz, 1 H), 6.89-6.96 (m, 1 H), 7.14 (s, 1H), 7.17-
'7.21 (m, 1 H), 7.31-7.35 (m, 1H). C NMR (75 MHz, CDCl;) 6 11.9, 16.4, 17.7, 25.6, 26.3,
39.4, 44.3, 46.5, 48.0, 104.3, 104.6, 109.4, 109.7, 109.9, 110.0, 111.8, 119.7, 123.6, 128.4,
30 128.9,131.9,132.9, 139.8, 156.0, 159.2. |
[00214] (E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-3-((4-methylpiperazin-1-
yl)methyl)-1H-indole (6-13g). Yellow oil. Yield: 17.7 %. 'H NMR (300 MHz, CDCl;): 8 1.58 -
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WD 2011/ 014128PCT/ S&2010/ 000286 11.8, 16.4, 17.7, 25.6, 26.2, 39.4, 44.3,
46.5, 48.0, 104.3, 104.6, 109.4, 109.7, 109.9, 110.0, 111.8, 119.7, 123.6,
128. 4, 1280211184128, 132.9, 139.8, 156.0, 159.1. PCT/SG2010/000286

[ 00210] (E)-1-(3, 7-di net hyl oct a- 2, 6-di enyl) - 5-f | uor o- 3- (pi peri di'n-1-yl nmet hyl
)- 1Hindole (6 13c). Yellow 0|I Y| el d: 14 7 % 111 NWR (300 M—lz CDC13):
5142(br 5 1.59 (br, 1.66 (s, H)y, 1.80 (s, 2.08 (br,

vy 3,6@?%?8 L6%<§'%HP9 1985 %3389862 b%gméﬂa 2138693 By Fas ?vft% B3 %?fs(? "

(m 1 |'|)H),7L633(d7J3% E(Hk 21Hb 50153(@ Né/Ba(ﬁé 1I\1‘-Ir)25 3@@5113-)6 5}&614{) 639-3 96:(&} 3,

25.7, 25.

109. 9, 1111b 7107 @mm 7 1@@ 2@ (nnzisHB 7 315'2@3@ (mlilj) %BC i‘@éRﬁS i\@fz 9¢D§§i 5816 4,

156. 1, 1592

10] 00211?972 257 202 304 30350538 34 854 104310871095, 1998, 1099, oL,

hyl) & hi b]rODT pmls; hl@ §,821.8()28. 6(dl28@wl?d| 9, 13¥Pe119.9,436.2, 159214 NMVR (300 Mz,

2682 60 MPist iy oyl ipechylofee ogintlis Bubfo- Frigdoninmaty, 1,

(2 H) , ] H;S ﬁﬁnétﬁ l?rapdﬂ-l aﬁllﬁé(d-lshﬂsz'eﬁoﬁ ol‘ﬂZYxeld +d)5 6 %3%@1@@4& 3«501MHZ Id)DCl?) 375
16. 4, 170 ?2 (tzé =15 26, Ié), 12% b70 99 51H):414% (s, ézﬂkl 894573 H 0&0&2 14dm, 7 H?
}gg 8 1%%1 gs’ 311@62%7 (iUﬁ- 2 5 B2 B, 3365922 13 2B66(q, Y286 8.4 384 5.053br, 9 H),
[ 00212] { £36 & ((16.6F7- ldH)nﬁQOyT 66 (m; 2 FD dilér(y H)S7 7ot ot H- Fidf32-3.36 (m,

Iptis) b KE MRk s iz Epen 8 R 37 Sbd 25, p6 B ag kTS (A SMF
2. 49 (brs9.4 164.2, 3064, 109.4,408(7, 169.9,0-18. 07312®(m9$ 1B8.6, 1R&6h 104.9, 131.9, B2y, 2

H, 5.06 (d, J=.6.0 H, 1 H, 5.36 (t, J= 6.0 H)690697(m1H),
7 08 (s,1 3%%15570,113597222 (m 1 H, 7.36-7.40 (m 1H). 13C NMR (75 Mz,

CDC13) 16. 7. 2 20 4 P ) _ 00 6
105, 6 1 091‘(&021%}10 o iflgltldyﬂﬁ §5 ﬂ§9ro 1- oé@ ?H .530153 yfiﬂ)eﬁlgl)ﬁz Z‘Qm i-Qﬂuée &
133.16, 1113@) Vellog@ill Yialdo6 05 %. B NMR (300 MHz CDC13) 50.88(t,J=17.5 Hz 3 H) 1.07

9238 (Uil SADTTHRY RIS S, 208 e sl D010 R KRS fhy S5 T Y
5br1 58 (5723{174)21?)13676 (éSZH)34l-®5'5(dll¥93c(le 2 H),14)06 ('er41=51)2 51356§t¢m; 861z, 1211)591
L 5o D960 %m, Jfr e sy 7 3T g Bl 1387 B, I, etk vty 3,

(m 1 H)cm@;%% 1. 23512((5”16]4")17 711'262\%?7( 18. 2|VI319,4 @@13‘)154§i 9511150444 13071 7,
9.4, 44. 46. 5 104. 3

110 2’9 110943 109.70109.8, J!:!Q 061121128127 3@1738\252 1%!319 9}31 9323299 133397 856 9516596
[188254] (%)emfmfl?)an?lyals cal%/f?%néit(g 5!) 677d7|9é9 5% - -?Igu%6r 0- 34( 4- met hyl pi perazi n- 1-
yonet hyl ) - 1082i7dol e (E:)-H-Elgl)yl-N{(ll-@W—dmiethylpalafﬁ,G-ﬂlVenyl)%-ﬂlldm NiFndase Mz,
CBCL3) - ﬁ)mlétggl)butan-l-amine (6-13j). Yellow oil. Yield: 41.8 %. 'H NMR (300 MHz, CDCl;): &
0.88 (t, J = 7.2 Hz, 6 H), 1.23-1.35 (m, 4 H), 1.44-1.54 (m, 4 H), 1.67 (s, 3 H), 1.72 (s, 3 H),
25 1.80 (s, 3 H), 2.05-2.12 (m, 4 H), 2.43 (t, /= 7.5 Hz, 4 H), 3.69 (s, 2 H), 4.65 (d, /= 6.6 Hz, 2
H), 5.07 (br, 1 H), 5.36 (t, J = 6.6 Hz, 1 H), 6.89-6.95 (m, 1 H), 7.04 (s, 1H), 7.16-7.20 (m, 1
H), 7.34-7.38 (m, 1H). '*C NMR (75 MHz, CDCls) 6 14.1, 16.4, 17.7, 20.7, 25.7, 26.2, 29.2,
'39.4, 442, 49.4, 53.4, 104.4, 104.7, 109.3, 109.7, 109.8, 110.0, 112.4, 119.7, 123.7, 128.2,
128.9, 131.9, 133.0, 139.8, 156.0, 159.0.
30 [00218] (E)-1-(3,7-dimethylocta-2,6-diényl)-3-((4-ethylpiperazin-1-yl)methyl)-5-
fluoro-1H-indole (6-13k). Yellow oil. Yield: 51.9 %. 'H NMR (300 MHz, CDCl5): 6 1.07 (t, J
= 6.9 Hz, 3 H), 1.58 (s, 3 H), 1.66 (s, 3 H), 1.79 (s, 3 H), 2.01-2.12 (m, 4 H), 2.37-2.53 (m, 10

73



WO 2011
2.08-2.
J= 6.3
6. 89- 6.

/ 014128PCT/ S&2010/ 000286 (s,
10 (m 4 H, 2.28 (s, 3 H),
Hzawo20H)0142806 (d, J= 6.3 Hz,
96 (m 1 H), 7.07 (s, 1H), 7.

2.

3 H, 1.66 (s,
45 (br, 8 H),
1 H), 5.35 (t,
16-7.20 (m 1 H,

3 H,

3.64 (s, 2 H),

7.34-7.38 (

1.79 (s,

3 H,
4.63 (d,

J= @ec3/skaz910boédse

m 1H).

13C NWR (75 MHz, CDC13) 6 16.4, 17.7, 25.7, 26.2, 39.4, 44.3, 45.9, 52.9,
53.4, 55.1, 104.3, 104.7, 109.5, 109.8, 109.9, 110.1, 5110.7, 110.8, 119.6,

123. 6,
[ 00215]

128.
(B

J 2562 1 468 (AR B S0 €l fI5HETBE 53540 76653 Ayt

1)- N | |l dip 83 300
K/H)L ”@Ré% %r(gfpﬂnni 208 (?sen‘dg Ay, 20Y§1 1q31\15©l3h 7.3 ?{1 1Hf5 @N%R%%’ Mﬁz (

1.80 (s,
3.62 (s,
6.6 Hz,

CECH) o DL @5L@3 114. 7( 574 261)1

5" H) 3H,
3540k, 25523 54}8 5:.293753(4, fbaa, 10464405 H .

h&ﬁlo%@ggﬁé 8\60 1%86|_1|)'TB 6, 2238 1285 f{)sfd?%_si%,_ kLR ?%]9,5 5%33,,(1%9.19‘

7.32-57.36 (m Sﬁtbe%@hbﬁﬁféﬂﬁw 1-isdprenyl-iaddlk.aflalogS relatedl #0 3,3840. 7, 25.7,

26.2, 39.4, 42.1, 44.2, 52.7, 59.5, 104.2, 104.5, 109.4, 109.7, 109.9,
110:0, 111.8, 119.6, 123.6, 128.4, 128.9, 131 9, 13p.9, 139.8, 1&6.0,

159. 2. /

[ 00216] N- et hyl - N- ((5-fl uoro-1- octyl anNd- ani ne (6-
1513|) Yellow oi | . Y| el d: {6 R8s (t, J=
7.5 Hz, -\ ,aJ 1)80 (m 2. 05- 2.‘11 (m
4 H, 242(t N2 HE- 2 P Nl(s

4.65 (d, J= J= 6.6 Hz,
689696(m1H) 06(51 16:7.21 (m 1 7.35-7.

13C NWR (75 MHz, pDClB) 6 11.8,5 ON 16.4, 1757, 20.2, 25.7, 6-26 2, 39 4

44.2, 47.1, 48.7, 55.1, 104. 4, 1047 201094 109. 7,

R o0 S S o] Byt oot

119. 7
anaIyS|

1§c?he1¥,

S:

109. 8, 110.

0, 1121

[ 00217] (E«}—dklrxlam yrhiciddx(aye,( BOTH @5mt, hyviocc(bi 12¢HBerdi emypthylbst-Lieno (4); NaH(6196), - 3-

yl)neth
CDC13) :
1.670(s
(t, J

yléi%:) b 1 © g debong'y

4 H, 3.69 (s, 2 H),

% NVR

3
PVgAEpt :

‘54

I ow ?W%{\g z?ﬁetdcz‘la ﬁ—é r?

1. 72 (' Structulrs, oﬁﬁ-tolﬂﬁbﬁﬁkobﬁenyﬁ-ﬂl-,lnaol@ﬁnﬂoés? (m 4 H,

4.65 (d, J= 6.6 Hz, 2 H), 5.0

00 WHz,
(m 4H),
2.43
7 (br, 1

.5 Hz,
(T, J= 6.6 Fry L H),
7.34-7. 38 (m 1H) 13C NVR

6. 89- 6]

95 (m 1 H) »NRR4 (s, 1H),

156. 0.
30[ 0021

72672, 394,44 72;
6?19

110.0, 112. 4, 123.7, 1
8] (E)-1-(3,7-di nethyl octa-2, 6

494,

28. 2, 128. 9,* 9 1330 13

- di_eny1) - 34(4 ethvloloera2|n-

7).
(75 Mz, CDC13) 6 14.1, 16. 4

16-7. 20
17.7,
.3, 109.7,
9, 8,

nmet hy

|)-5- f
MHz, CO
1.79 (s

159. 0.

| uor o- 1H i ndobd5(6-13k). Yell
C13): 6 1.07 (t, J =- 6.9 Hz
3 H, 2.01-2.12 (m 4 H

ow Oi | . Yleld/51\9% 111 NMR
,158"( sH) 1.66 (s
53(m 1

a2 I+

2011/ 01
5.06 (t
7.06 (s

’

, 2

N10/. 000296 2 6
v = T

J

7 UoZ00 H),
¢18) "5 35 (1.

.20 (m 1 H, 7.

U.

88- 6 95 (
3C NMR (75

a2
O3
m

Ll\
'/
34-7. 38 ’(m %ﬁﬁa

-yl)
(300
3 H,
2

|_|21

1H
MHz,

H) ,

6-17

N\

6-18

-/
N

6-19

—

*/N\/_\

74



CDC13) (5 11.9, 16.3, 17.7, 25.7, 26.1, 39.4, 44.2, 52.2, 52.8, 52.9, 53.4,
104.3, 104.6, 109.5, 109.8, 109.9, 110.0, 110.7, 110.8, 119.6, 123.6,
128.5, 1280211184128, 132.9, 139.9, 156.0, 159.1. 5Synt IreTisG26ernse f or
5-Tol y1-1-i soprenyl -i ndol e analogs related to J 38 G Schene 1. Reagents
and conditions: (a) 3-tolylboronic acid (2), Pd(dppf)Cl2, K2CO3(aqueous),

1, 4- di oxane, nicromave 1300 25mn, twce; (b) 1-chloro-3-nethylbut-2-ene

(4), NaH66% TR 4—h+—(cp—Foermat-dehyde,—secondary—amne (RRNH),
acetic facid, rt, oveFr?l ght 10Structures of 5-tolyl/l-isoprenyl--{1H Indole
anal ogs| Entry
*/N\/\/
6-21 /J
N~
Experimental Section
[00219] Reagents were purchased from Sigma-Aldrich Chemical Company Inc or

Alfa Aesar and used without further punﬁcatlon. '"H NMR (300 MHz) and ’%C NMR (75 MHz)

5 spectra were measured on a Bruker Spectrospin 300 Ultrashield magnetic resonance

spectrometer using CDCl; as the solvent. Chemical shifts (§) were reported in ppm and

referenced to residual deuterated solvents. Coupling constants (J) were reported in Hz.

Reactions were monitored by thin layer chromatography (TLC, Silica Gel 60 F254, Merck)

with ultraviolet light as visualizing agent. Column chromatography was carried out with Silica

10  Gel 60 (0.04-0.06 mm). Mass spectra were recorded in positive ion mode using electro spray

ionization (ESI) or high-resolution LC-MS (IT TOF). Nominal mass spectra were captured on

an LCQ Finnigan MAT equipped with an atmospheric preséure chemical ionization (APCI)

probe and m/z values for the molecular ion were reported. Purity of final compounds was

veriﬁéd by reverse phase HPLC on two different solvent systéms (isocratic mode) and found to .

15 be > 95%. Elemental analysis had carbon and hydrogen values that were within + 5% of

theoretical values. |

Géneral procedure for the synthesis of 5-m-tolyl-1H-ihdole 3)

[00220] To the mixture of 5-bromo-1H-indole (1, 5 mmol, 1 equiv.), 3-tolylboronic

acid (2, 5.5 mmol, 1.1 equiv.) and Pd(dppf)Cl; (0.25 mmol, 0.05 equiv.) in 12 mL 1,4-dioxane

20 was added 4 mL aqueous solution of K,CO; (15 mmol, 3 equiv.). The mixture was stirred under

argon for about 15 min then stirred under microwave in 1300 for about 25min twice. On

cooling, the solvent was evéporated and the resulting residué was extracted with CH,Cl, (20

mLx3), the dichloromethane layer was washed with brine, dried (Na;SO4) and filtered. The

residue obtained on removal of the solvent was purified by column chromatography on silica

25 gel with EtOAc/hexane as eluting solvents to give the target compound 5-m-tolyl-1H-indole (3).

Yield: 55.0 %. 'H NMR (300 MHz, CDCls): 6 2.31 (s, 3 H), 6.47 (s, 1 H), 6.92-7.12 (m, 2 H),
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7.18-7.23 (m, 1 H), 7.29-7.35 (m, 4H), 7.74 (s, 1 H), 7.99 (br, 1H). >C NMR (75 MHz, CDCl,)
621.5,102.9,111.1,119.2,121.9, 124.4, 124.8, 127.0, 128.2, 128.3, 128.5, 133.4, 135.2, 138.1,
142.5. '
General procedure for the synthesis of 1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indole )

[00221] To the solution of 5-m-tolyl-1H-indole (3, 4 mmol, 1 equiv.) in anhydrous
dimethylsulfoxide(DMSO) was added NaH (60% in mineral oil dispersion, 4.8 mmol, 1.2
equiv.) at room temperature. The mixturé was stirred for about 1 h at the same temperature,
then 1-chloro-3-methylbut-2-ene (4, 4.8 mmol, 1.2 equiv.) was added and the mixture was
stirred for 4 h. Water was added to stop the reaction. The mixture was extracted kby
dichloromethane and the organic layer was washed with brine, dried (Na;SO,), filtered, and
evaporated. The residue was puriﬁed by column chromatography of silica gel to get off-yellow
oil. Yield: 87.1 %. '"H NMR (300 MHz, CDCls): & 1.82 (s, 3 H), 1.88 (s, 3 H), 2.48 (s, 3 H),
474 (d,J=6.6 Hz,2 H), 545 (t, /J=6.9 Hz, 1 H), 6.57(d, J=2.4 Hz, 1 H), 7.17 (t, /= 3.3 Hz,
2 H), 7.34-7.43 (m, 2H), 7.49-7.52 (m, 3H), 7.89 (s, 1H). ’C NMR (75 MHz, CDCls) & 18.0,
21.6, 25.6, 44.2, 101.3, 109.6, 119.4, 119.9, 121.2, 124.4, 126.9, 128.0, 128.2, 128.5, 129.2,
132.9, 135.5, 136.3, 138.1, 142.6. A
General procedure for the synthesis of N-substituted 1-isoprenyl-5-m-tolyl-1H-indole
methylamines (6-14 to 6-21) |

[00222] To the mixture of appropriate secondary amine (1.2 equiv.), 36% aqueous
formaidehyde (1.2 equiv.) in acetic acid (5 mL) was added 1 -(3-methylbut-2-enyl)-5-m-tolyl-
1H-indole (5, 200mg, 1 equiv.) 0 'C. The reaction mixture was stirred at room temperature
overnight. After the reaction was completed, the reaction mixture was basified by 50% NaOH
acjueous solution to pH=9 and extracted by dichlorometﬁane (10 mLx3). The combined extracts

were washed with brine (20 mL) and dried over Na,SOs. The organic layer was concentrated

- under reduced pressure. The crude product was purified by column chromatography of silica

gel using ethyl acetate/hexane or dichloromethane/methanol as eluting solvents.

[00223] N,N-dimethyl-1-(1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-
yl)methanamine (6-14). Yeilow oil. Yield: 33.1 %. 1H NMR (300 MHz, CDCl5): 6 1.79 (s, 3
H), 1.85 (s, 3 H), 2.33 (s, 6 H), 2.45 (5, 3 H), 3.69 (s, 2 H), 4.70 (d, ] = 6.6 Hz, 2 H), 5.41 (, ] =
6.6 Hz, 1 H), 7.11-7.15 (m, 2 H), 7.32-7.38 (m, 2 H), 7.45-7.49 (m, 3H), 7.86 (s, 1H). 13C
NMR (75 MHz, CDCl,) 6 18.0, 21.6, 25.6, 44.1, 45.2, 54.2, 109.6, 111.8, 117.7, 119.9, 121.3,
124.6,126.9, 127.7, 128.2, 128.5, 129.0, 132.8, 135.7, 136.3, 138.1, 142.7.
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purification. 1HNVR (300 MHz) and 13C NWR (75 MHz) 5 spectra were measured
on a Bruker Spectrospin 300 Utrashield nmagnetic resonance spectroneter
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reported i A0 ‘sz Reac f(ES-methylbpsr?- ?‘Bi']éﬁ'”b?’li"h]r & chromat ogr aphy (TLC,
Silica fﬁ Baﬁémoi\ﬁmiﬁ)e B} YibhaNl. ofigld; b2 9. %Nmmo Mmgcm ta
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chenisal 7. Bm(mzatﬂ)pmmmlon BE)PESR (! 1H). Z”(VNMRS(H MHz IED @) &¢8DA21.6,5.Tper €
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tp a1 1280ritd 3210 ad EolaschRBe T 16 s Sl o’y 08B 187 $5P3E2 b3, "

El ement aizgamlay%l $345801763,008. 12140 NYEleRGRRA] ¥RIHRS c&lb%uﬂkﬁg@ Mj: tAsigg, 7% of
theoretical 'val ués. General procedure for the synthesis o

5-m t ol y15-9%+7%57dol e (3) [00220] To the mi xture of 5-brono- 1Hindole (1, 5

Pd( dpp]iL ) gﬁbd(éag]ZSBrr:rg: xlngeqbgmé?alae\%w 3(@yi§’1f?{%fﬂ$g§ane '\)/%/a}éﬂ';h (:FeﬁS 4 m

aqueldus B5)l Yellon oilf YIIE . [ 46 IHrN)MR @oe iy, JDCEhes hi7841 81 (mydsH) t1i. 84 @d3

25min (LA chal b CED b e e 080 Bhdraf Babanabt il (odied By T

resi due MRS EXYNAGHED Mh,tMENREYA, 020), xRy 48the 3¢i)Chiser@ NN afe NMR q175 Was
washed with brine, dri ed Na2804_) éand filtered. Theé residue obtained on
I>

removal MHz GRGYBVSHL 2h&s2D525¢ 7 8616502 HUm0L hr URe: d5F ZphY-BA2ER) 1248,
126.9, 127.4, 128.2, 128.5, 128.9, 132.7, 135.6, 136.2, 138.1, 142.8.

15 [00226] 1-(3-methylbut-2-enyl)-3-((4-methylpiperazin-1-yl)methyl)-5-m-tolyl-1H-
indole (6-17). Yellow oil. Yield: 38.4 %. '"H NMR (300 MHz, CDCl3): 6 1.78 (s, 3 H), 1.84 (s,
3 H), 2.29 (s, 3 H), 2.45-2.60 (m, 11H), 3.77 (s, 2 H), 4.67 (d, J=6.6 Hz, 2 H), 5.39 (br, 1 H),
7.11-7.15 (m, 2 H), 7.33-7.36 (m, 2H), 7.44-7.47 (m, 3H), 7.89 (s, 1H). *C NMR (75 MHz,
CDCl;) 6 18.0, 21.6, 25.6, 44.1, 45.9, 52.8, 53.2, 55.0, 109.6, 110.9, 118.0, 119.9, 121.3, 1245, -
20 127.0,127.9, 128.2, 128.5, 129.1, 132.7, 135.7, 136.3, 138.1, 142.7.
[00227] N-methyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3- '
yl)methyl)propan-1-amine (6-18). Yellow oil. Yield: 59.2 %. '"H NMR (300 MHz, CDCl;): &
0.94 (t, J= 7.2 Hz, 3 H), 1.56-1.65 (m, 2 H), 1.78 (s, 3 H), 1.84 (s, 3 H), 2.42 (s, 3 H), 2.45-2.47
(m, 5 H), 3.76 (s, 2 H), 4.69 (d, /= 6.6 Hz, 2 H), 5.41 (t, J= 5.7 Hz, 1 H), 7.08-7.15 (m, 2 H),
25  7.32-7.37 (m, 2H), 7.44-7.48 (m, 3H), 7.88 (s, 1H). >*C NMR (75 MHz, CDCl3) 4 11.9, 18.0,
20.6, 21.6, 25.7, 42.0, 44.1, 52.5, 59.3, 109.6, 111.6, 118.0, 119.9, 121.3, 124.5, 127.0, 127.7,
128.2, 128.5, 129.1, 132.7, 135.7, 136.2, 138.0, 142.7.
[00228] N-ethyl—N-((l-(3-methylbut-2-enyl)-5-m-tblyl-1H-indol-3-
yl)methyl)propan-1-amine (6-19). Yellow oil. Yield: 36.8 %. 'H NMR (300 MHz, CDCl;):
30 6'H NMR (300 MHz, CDCl3): 6 0.93 (t, J= 7.2 Hz, 3 H), 1.11 (t, J= 7.2 Hz, 3 H), 1.54-1.66
(m, 2 H), 1.79 (s, 3 H), 1.85 (s, 3 H), 2.42 (s, 3 H), 2.46-2.51 (m, 5 H), 2.59 (g, /= 7.2 Hz, 2
H), 3.83 (s,2 H), 4.69 (d, /= 6.6 Hz, 2 H), 542 (t, /= 6.3 Hz, 1 H), 7.08 (s, 1 H), 7.14 (d, J =
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25 gel with EtOAc/ hexane as eluting solvents to give the target conpound
5-mtolyl-1Hindole (3). Yield: 55.0 % NWR (300 MHz, CDC13): 6 2.31 (s, 3
H)y, 6.47 We,20l1/t1286. 92-7.12 (m 2 H), WD 2011/ 014128PEThSG20000/88286
7.18-7.23 (m 1 H), 7.29-7.35 (m 4H), 7.74 (s, 1 H, 7.99 (br, 1H). 13C
NVR (75 MHz, CDC13) 21.5, 102.9, 111.1, 119.2, 121.9, 124.4, 124.8, 127.0,
128.2, 128.3, 128.5, 133.4, 135.2, 138.1, 142.5. Ceneral procedure for the

he. sol ulsdir SED5TRETo Y Eb ZEDy T 40 L, S o, 1D e RV s Mt OB ™
di net hyl ﬁpbfpxbdﬁi@l\@m Y06, 2isled Nadt (,603%,1 95.27i 10@r52l112i6] 108.3p€rGi,0m1.4. 8
nmmol, 1.2 equivVv.) room tenperature. The mxture was stirred for about 1

h at thelzﬁairé%@nb?e%%ula?é, 1281511 29-2c W% d3®8nb?tﬁhly|1%&t1 Wehe (4, 4.8 mol,
1.2 equiv. im%?ddeg,q]&gl };\h@_ Xtk bn‘l@f—eﬁl g S,pé)Hé 1-3ater was added

to stop the reaction S extrac Iororrethane and
t he dr gayl)methgl)butanclsamdiasd (G2 OM Ydsildw oih&ieldr 42&(11 % NHM 300 |MItIe,r@idC13)ar$&H

o get NP, DG CERRIEE g8 /0o Ha R ksl TRt P % G 4 F 3°
E)E, i 53531 (7%(s5§ 18?(543 Hfu&zfs)z nf177Hb Ml(slarﬁ) 56b|(d ﬂ—bbsﬂizmégu%(ig ? 9

7
211), 7.2637Hz5A T(I}n7 Qm}sg 1 H)gd 14 &d, ffHY 5 *i@é li{lwﬂ 3(27%3%2 21@9501431)7 (‘%(@83@)

1521. 6, 1 4 2

1252, 159 & 576 Nifk g il OpcliButy, 198,50 o0 S o R R Adkr e
for kthe wm Hé2.8s1 183, NIQQleisZIi 1 uﬂéd, 126.8,d27 8nY28.5- 1281501 3412, 11|32i4nd|b$ 8, 136.1,
mathla to 6-21 22] T ] i at d
i ne. ( 1BEAEES el dbabust abr b aa i s 3 ) i Scetic
acid (5 rrLlome] addeW-(u43nmmuhtbmnﬁ)-sw-1.)lyﬁ1mnhab1y31.yl)ﬁabituym)dm e (5,
200ng, 1 equiv.) The reaction m x was stirred roomterrpergture

over ni ghRr. °Pm@l’a‘t'ﬁ'é‘“?'§5&?'|2b)n Wgwdﬁhﬁ‘f I%Ifieéﬁ 4%e H DRR i( %)9\0 MHa, (RCpa s H
basi fi edyRir B9 %’Mﬁ%mgf%@we' JL 7o) Q lﬁ%"ﬁ%ﬁﬂ@h Extd BGL et QY3 H), 1.85 (s,

di chl or onet hane he conbi ned extracts were washed with briné (20
) l&nd HH).eHbY4P (a2 53.87 (e 2dhgaaP €d.1 /a5 66 R ohda it Vat @ Hs 1 ihdép7

reduced pr The C h h
of o1 o EBR Y SR HESL BL R LR st R D e o R
Fl uting (96|MHIZ,tGDCl3) 6 12.0, 18.0, 20.3, 21.6, 25.6, 44.1, 49.3, 55.8, 109.5, 112.8, 118.3, 120.1,
00223] N—di th -1-(1-(3-nethyl byt - 2- 1).-5- | y1-1H 1 pdol- 3-

y1) met hatdnh 6%/2]@51 1&%'81( ﬁ%ﬁ‘\rr%e 6%5 1%%‘1 i) 53933?5&/05’5%%?&@ %%8 (l\)/Hz CDClS):
(5 1 79 (5{00'23l‘D 1. Bhe (l?stm%)ch') dis€us3idn ( 8F a6pff'el)v10u31y|4_f§|.|l(lﬁhed3 dotuméntSth (s 2

H, 4.70 (d, J = 6.6 2 M), 5.41 (t, J = 306 H, 7.11-7.15 (m 2

H . 2P, 3zspvc1§8at(qm ShQ‘llF‘l)nOt necgssanilyje takgn @140 acknggledgementjhat tpdommertis puty,
5012508 e 5t S oo BN 1
incorporated herein by reference in their entirety.
- [00232] The invention has been described broadly and generically herein. Each of the
narrower species and subgeneric groupings falling within the generic disclosure also form part
25  of the invention. This includes the generic description of the invention with a proviso or
negative limitation removing any subject matter from the genus, regardless of whether or not
the excised material is specifically recited herein. ,
[00233] Other embodiments are within the folloWing claims. In addition, where
features or aspects of the invention are described in terms of Markush groups, those skilled in
30  the art will recognise that the invention is also thereby described in terms of any individual

member or subgroup of members of the Markush group.
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138.1, 142.7. 76 WD 2011/ 014128PCT/ S&2010/ 000286
[ 00224] 44(1- (3- net hyl but-2-enyl)-5-mtol yl-1H i ndol- 3-
y1) net hylwohoomaspRol i ne (6-15). Yellow oil. Yield: 52.2Cc¥%sG2éioNM2s¢ 300
MHz, CDC13): 1.79 (s, 3 H, 1.85 (s, 3 H, 2.46 (s, 3 H, 2.68-2.71 (m
4H), 2.80-2. 81 (m 4H), 3.77 (s, 2 H, 4.69 (d, J=6.9 Hz, 2 H), 5.40 (t,
J—69Hz 7.08 (s, 1 H, 7.15 (d, J=7.2 Hz, 1 H), 7.32-'5 7.37 (m

75&?&%7 (m 3H), 7.89 (s, 1H). 13C NWR (75 MHz, CDC13) (5 18.0,

0, 44.2, 54.3, 54.8, 109.7, 110.7, 118.1, 119.9, 121.4,

124 5 MhaQs clhddedis: 128. 2, 128.5, 129.1, 132.8, 135.8, 136.3, 138.1,
142.7. Elenental analysis: calc./found (C H:. 76.88, 7.74 75.95, 7.57.
[ 00225] 1- ( 3- net hyl but - 2-eny1) - 3- (pyrrolidin-1-yl nethyl )-5-mtol yl- 1H i ndol e
(6- 10 1 el d: 31 1 % 1IH NWR (300 MHz, CDC13): (5
1.78-1. 81 °°“¥‘%J“h?\6’f§6‘g“iﬂ%l 2454 (s, 3 M), 2.63 (br, 4H), 3.88 (s,
2 H, 4.687 (d, J¥ 6.9 Hz, 5.40(t,J:6.9Hz,1H) 7.12-7.17 (m 2
H, 7.26-7.36 (m H) , 744- 348(m 3H), 7.86 (s, 1H). 13C NWR (75 MHz,
CDC13) (5 18. 0 21.\6, 23.5, .7, 44.1, 50.2, 54.1, 109.6, 112.3, 117.7,
119.9, 121.2,Ree4. 6.9 27.4, 128.2, 128.5, 128.9, 132.7, 135.6,
136.2, 138.1, 142)8.
15[ 00226] 1-(3-net

4- et hyl pi perazin-1-yl)nethyl)-5-mtolyl

-1H indole (6-17 . Yield: 38.4 % 1H NWR (300 MHz, CDCl13): 6

1.78 (s, 3 H), 1. N 2.29 (s, 3 H, 2.45-2.60 (m 11H), 3.77 (s, 2

H), 4.67 (d, J= 6.6 Hz, 2 H).\5.39 (br, 1 H), 7.11-7.15 (m 2 H), 7.33-7.36

(m 2H), 7.44-7.47 (m 3H), 7R89 (s, 1H). "C NMR (75 MHz, CDC13) a 18.0,

21.6, 25.6, 44.1, 45.9, 52.8, 53.2, 55.0, 109.6, 110.9, 118.0, 119.9,

121.3, 124.5, 20127.0, ®27.9, 128.2, 128.5, 129.1, 132.7, 135.7, 1363,

138. 1,

[00227] N ATTARE LY PRy P T2 eny 1) - 5- m tol y1- 1+ i ndol- 3-

yI)rret th)qwmpan l-amne (6-18). Yellowoil. Yield: 59.2 % 1H NWR (300
56-1. 65.

e (s, ‘)“1% 3 4!&3“(95“‘1%“?1%)“%‘625@2’493 FR“P5°‘111)S‘,S‘(“¥. of hlz;as”?g“z“’ llby,‘”(%?’bgc‘( d,

J= 406 Hgalk)a @ goalielﬁfl C£ makﬁynyﬁ,. @1 JH3cyl,1CHkycldalR{; Ts. @c(oﬁlkeﬁylj-ﬁryl Aeteroaryl,

7.32-7.37 1 5 MHz, CDC13
(5 11.9, he&egor%wy%l ahal%fne agwnvl tﬁ@cerbowﬁ é-cagéarg?ﬂ 59 t@ocabf/g@(y Orqarbexy, :

118.0, Jlgo%ygnatc;- aﬂmg’yanlt%‘l sibyl, skffbniidd 1t?uo7 ~CN 2&3@OH12§~I 5—N—$12 9N=1=O al‘nazN)Z;Xz,
135.7, 136.2, 138.

[ 002 28] Nvmrchy IOHNOI( m:e(czfﬂmeelnmiyf»gymatozn@fth mgolmmelcyqbqﬁpiaq@bhy X,
yl ) met hyl ) propan- 1-am ne (6-19). Yellow oil. Yield: 36.8 % 1H NMWMR (300
VHz, CDC13)

15 R is selected from the group consisting of hydrogen, C).zpalkyl, C;.5alkenyl, C,. zoalkynyl Cl_

s0acyl, Cs.gcycloalkyl, C; gcycloalkenyl, aryl, heteroaryl and heteroalicyclyl;
R3 is (CH),NX;X>, n being an integer from 1 to 4;
20  R4is hydrogen or Cy-C4 alkyl;

X; and X, are independently selected from the group consisting of hydrogen, Cl_zoalkyl, Cs.
soalkenyl, C,spalkynyl, Cjjpacyl, Csscycloalkyl, Csscycloalkenyl, aryl, heteroaryl, and
heteroalicyclyl; or '

25

X, or X, may, together with the nitrogen atom bearing them, form a 3-8 membered ring,
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30 61H NWR (300 MHz, CDC13): 0.93 (t, J= 7.2 Hz, 3 H), 1.11 (t, J=7.2
Hz, 3 H, 1.54-1.66 (m 2 H), 1.79 (s, 3 H, 1.85 (s, 3 H, 2.42 (s, 3 H),
2.46-2. 5:wOm1hies 2.59 (q, J= 7.2 Hz, 2 H), 3.83 (s, 2CiHsG261060086, J=
6.6 Hz, 2 H), 5.42 (t, J= 6.3 Hz, 1 H, 7.08 (s, 1 H, 7.14 (d, J= WD
2011/ 014128PCT/ SG2010/ 000286 7.5 Hz, 1 H), 7.32-7.37 (m 2H), 7.45-7.49 (m
3H), 7.93 (s 1H) 13C NMR (75 MHz, CDC13) 11.9, 12. o 18.0, 20.3, 21.6,
25.6, 44.1, 8.6, 5 112 118 1, .121.1, .124.
126.9, 1% rgm oy Sﬂe%%eénné%&f Riegdo gt legst g 3- g ereﬁggg’lwh%a%gc 2

[ 00229] NnbMbared Nnf (slprleferaBly B ¥htlihted2if) ¥dd wﬁermntmdgféanldﬁnbﬂa Blcodnprize 0, 1, 2,
yl)met hyl ) butan-1-amne (6-20). Yellow oil. Yield: 42.1 % 1HNI\/R (300 MVHz,
CDC13) : {1 snfinmirr hgsmaigps se@@ﬂﬁom hg group| cqupisting-of7oxygep, nigogen, sulplpg_and 40’

i § choBidunt byt b ety iy Sufpatpippin

7 06 5( S, grﬂmli-l)conﬁstlhé ¢fdhydioged, ﬁychinxyl,l Oroalkyl, 32 dalByl, &2 224HkynyT,. GboacyloC{. m

. 13C 75 20.8...21.6, 25.6,
20 3, " 4 tIoHsTbLs oyeisali 3l HelpiostS, Rfepadiydiyh Saloken, Sropn hisciibony s
127. 3, @&a%am%@&)%wéa?@m@l d@grgé)é}(lj l&gyggt&sgﬁg%yanaﬁ&lgd Pe#RalSalk il QIIEiﬁSlﬁ'

| lc./found : .
£ 00230] roslfongomidastbity 1 GN: CEGH B1L NNC DD IN K. 3. y1) met hyl ) - N
| 57.4 % 111 NMR (300 Mz,
?:E)?:%) pr‘g@ﬁ%m@%@@ m?&%éﬁ%dn%uﬁ%é aéeyf&!'&ﬁl_ 7.2 Hz, 6 H), 1.(52-1. 64
(m 19 H)3-(tpiperidisyln@thy))- 1H-I8d0l¢-3-hedMantnet) , 2. 44- 2. 49 (m 7H, 3.82 (s, 2
. 4.69 7 07 1H, 7.14
(d =7 éeﬂfﬂ‘yﬁ]%“‘me’? 1335)‘;9‘@1?‘”(}’15“ ‘%ﬁ? 1111711@31%79%@ 7. (92 (s, H)1|—|).

13C NWR 1(735b1Ms12.1-m:l@hex(yﬁnataymHl&d&c-ﬁlaetﬁana&im@ 25 6, 44.1, 49 3 55. 8,
109.5, 112.8, 118. 128. 2,
129.1, 135thenyleN- %meﬁ%1f@ffsslqethﬂMWéndql@ém¥wmq’ Q?WHIQOIWF‘%I@Q&JSSI on

of a prayiQiigkh PN%'EH&EQ ﬂpﬁ;@iﬁmlyu HiHMote-2nctRBghddecat i on shoul d not
necessarily be faken ‘as an acknow’edgement that the document is part of the

st atlé ofNjlimathyl- Nr(3rlﬁleuﬂrﬁm¢pg&ﬂblﬂ+mmwwwanm¢ (Botints |isted are
h b h h
oy RBRL A LSS R AL SNGAAR LB B i 00232 The

i nventi on been o ner erein.’ Each of the
nar rowers-plimgfl esl@tpinﬂuiygﬂm&ylMHgImMpJ ngs falling within the generic

di scl osure ormpart 2 the.invention. This ludes the generic
descri pth B‘Fi%@f gtdhé“l? ﬁ’P?}ﬁy]\)\n% [R-(4pipe 1n§ loProﬁgbétydlgﬁﬂF‘?ﬂ?‘f ation renovi ng
any subj leﬁﬁleﬁ@hfeﬂ‘?fl)f-j-(l%fbﬁﬁfdlﬂﬁﬂiéﬁxyl)[ﬁg@ﬁdﬂl gdxet:mwmé tern; or not the excised

material 1s-specifically recited herein E 33] O her enbodl ments are

wi t ROn th@h@éﬂlm@my})@ (:ll-alipﬂ%dm}’lﬁle&t}’b)rw'éﬁflo Ghere features or aspects of
the inv rK algz[”&mé]. those skilled in 30
t he art% Pneﬁ{o n| E@ﬂed \ﬁﬁlﬁngﬁﬁﬁsiﬁg theréby described in

terns ofN,anmeﬂtylW dctal-IMWbelmedryl)sulbgmhﬂm3metlmamsmsmof t he Markush group.
VO 2011/19%14&' 3 ethCT/I\ﬁﬁ%% enmee%E)% 1H-indol-3-yl]methyl]-1-heptanaminium;

N-(phenylmethyl)-1-(2-propen-1-yl)-N-(4-pyridinylmethyl)-1H-Indole-3-methanamine;
25  5-methyl-3-(1-piperidinylmethyl)-1-(2-propen-1-yl)-1H-Indole; and
N-ethyl -N- ((5-fluoro-1-(3-methylbut-2-enyl)-1H-indol-3-yl) methyl) ethanamine.

2. The compound according to claim 1, wherein Y is hydrogen.

30 3. The compound according to claim 1 or 2, wherein Rj; is (CH,).NX; X5, n being an integer of 1

or2.
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CLAIMS What is clainmed is: 1. A conpound of Formula | R 5\R (1) or a
phar maceutically acceptable salt thereof, wherein RL and Y are

i ndependewol2g1isaheset ed fromthe group consisting of hydrogseoiopdesxyl , Cl_
10 2o0al kyl, C2_20aLkenyl, C2_20al kynyl, Cil-2oacyl, C3_8cycl oal kyl,
C3_8cycl oal kenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl,

t hi ocarbonyl, 0-carbanyl, O-thiocarbonyl, O0-carboxy, isocyanato,

t hi ocyan .. Si| I i de, icQy,.: = . - .

o 2 i mpund SOlIA 4 onk M oo b Brhnd R e indboln iy |
r epl acedselegted;frohb e grousalnentirglof iydrgeheC gpakyl, Copslkaryil NG, odlkimydr©geaeyl,

C _mal kyl_, _20al kenyl , Oal kynyl , Cl . nacyl,, 8cycl oal kyl ,
CS_SCyCIQ%FF%H"ﬁh?L %—w,cloHg%fsiﬁﬂyﬁe%rﬁmﬁ%%%{#w jor R3 is

(CH2) nNX1X2, n being an integer from1l to 4; 20 R4 is hydrogen or Cl-C4

al kyl; X1 and X2 are independently selected fromthe group consisting of
hydr dgerXi or X20mpkytiogetimer with :th& aftyagen @one (hgpiyeh them, dorp g 18 membered ring,
C3_8cycl avl I , , y r 0al | lyL; or
251 or sty SEREHRLRA g beTlia o I ELERY e ARARH SRETMMGNR ML o
menber eding tah optifdal Icbiniptiéd 26 ACTY, SGaH BOHbhe2 BEtewhtne seléduel Fofh enprenpd

ring can be fused to at.|east e 3-8 nmenbered ring,. wherein the 3-8

menber ecPOPHIE ¢ yere ngﬁn@u@ﬁ‘fwﬁt@aspﬁ%ﬁ&; sngl o o PR petfuted

opti onalyyat tQRPEHeSBbRitudht sdlectéd Rbm4nd g&lbh# 86nsikeih g 0P By BEenS 8y@ek AdCT [ Myt he
u P

group consi sting of oxygen, nitrogen, sul phur and osphorus; and wherein
t he 10i ndCraatkasyl, s (hseallymybd Gyoasyl, | Eastycloakkyk uSseexcipatkenyl| aptle chetgregivk he

5 9,010 BSURLA00, Ao 08RG, S giBbiY g0 banon

het er oariydcyatuts,ehivayinayos Isityl, phdblogiyl, selfortybrsplfonarhidecthidyefiN, -COOERr-BHny | |
0-t hi ocarhgnyl, . O- Xy, isocyanato, thiocyanato, silyl, perhal oal kyl,

sul fonyﬁ\,lplgu#&?ﬂﬂc@g} thio, -CN, -COOH, -SH, -N=N, -N=0 and NXI X2; with
the proviso that the foll ow ng conpounds are excluded: 103-(1-pip

eri dinyl net hyl ) - 1H- ] ndol e- | - hexanam_ne; . )

1- ( 45nethyhe ompprndraceosding 1 any oa Of ARy | 1o 41vhereis) % andis s dngdapprdently

1- (3- butgpeda ¥rbhi B%E‘EW' Jor1H- | ndol e- 3- met hanami ne;
5- et henyl - & N-di n‘%ﬁgy -1- r?g]‘?o%e y’Iorrret hyl ) - 1H | ndol e- 3- met hanam ne,

honopol yX¥eor X:9@4y), together with the nitrogen atom bearing them, form a 5 or 6-membered ring.
N, 1- di net hyl - N- ( 3- pheny1l- 2- propen-1-y1)-1H | ndol e- 3- net hanam ne;

6. The compound according to any one of claims 1 to 5, wherein Rj is selected from the group -

20 consisﬁng Of CH2NH2, CHzN(CHz,)z, CHzN(C2H5)2, CHzN(C3H7)2, .
Y
—CHgN —CH,N H, " H, Hy /7 \
W/’ \]/’—-c ’NQ’—C N ) TEN o
H, / \ H, / \ H H, / '\
—&aN o —pzy —cN 5 —C-N N—_—C-N N
—/ \_/ \__/ N/

2 b b 3 b

e

HZC/N\/\ HzC/N\/\ Hzc/N\/\/
, and .

25 7. The compound according to any of claims 1 to 6, wherein R; is selected from the group

consisting of hydrogen, Ci-jpalkyl, C;-jpalkenyl, C;-jpalkynyl, Ci-jpacyl, Cs-scycloalkyl, Cs- .
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15N, 1-di met hyl - N- (3 - phenyl - 2- pr openy1l) - 1H- | ndol e- 3- met hanam ne, (E)- (9
a);
3-[[4- (2, 8wocdnmmtisephenyl) - 1- pi peri di nyl ] net hyl | - 1- ( phemgitsskbnplope2két | ndol e
5- phenyl - 3- (1- pi peri di nyl net hyl ) - 1H | ndol e;
-nmet hy1- 3- (1- pi peri di nyl met hyl ) - 543- ( 1- pi peri di nyl)-1-propyn-1-y1]-1H1ndo
1- (phenyl net hyl ) - 3-( 1- pi peri di nyl net hyl )-1H 1 ndol e, hydrochloride

1

| e;

(1:1); 201- | met erldl Irrethyl)-ll—l—lndole;

N, N- di nmet %Elgf-"ﬁﬁ E&E‘%ﬁ%’héﬂ“*ﬁ‘? ?I)C-V ‘I ndol e- 3- net hanami ni um

N, N- di et hyI N-octyl 1- (phenyl net hyl ) - 1H- | ndol e- 3- met hanam ni um

N, N-di net h -N-[[l henyl met hyl ) - 1H-i ndol1- 3-yl ] net hy1] - 1- hept anani ni um

N- ( pheny8 lppmpoyn zzzc A-2ny png of‘rsul@rxlsw@ﬂdwhwwéhnygsfﬂkyllqsdbfseﬂcsnsdet han
am ne; 255-nethyl - 3-(1-pi peridinyl nethyl)-1-(2-propen-1-yl)-1H1ndol e; and
N- et hyl - N- ((5-fl uor o- 1- ( 3- et hyl but - 2- eny1) - 1Hi ndol1- 3-y1) nethyl)

et harfam 9ieThe2condpumnd ciopwrding taatadmds, nghdréin dais rselbctedtimne ke Mous chysistingenf. 30

bei ng. ariTFREb AR Lo ORI TEoPY isPRes Gutrt Pt b, OB . ter
conpoun dalﬁﬁc ﬁérﬁyln Bek\, dﬂéf'ﬁt IOBQKD fir, 21 -propdnyfl OalByl, Y\B@ﬂéﬁ‘yln 3%6hLtel 1§€>¥)ré\iyﬁ 1-

|ndependent y sel ect’e omt group consi sti nsg é rogen, . G _mal kyl ,
ﬁ:2t4t 3al knjn;qnylp éﬁ;@tﬁav;fmwny@n@él}mlkyu lkW;gris *émq:}v é{lLeéerw lt E@ﬁnyl 3-
et-eroar a i or may, together w e

ni trogenyg &%1 gea& 8 thget}gn&11 ocrlﬁggné'-B menbered ring, wherein the 3-8
menbHEX ed ring can be fused to at | east one 3-8 nenbered ring, wherein the
ring can |onaII rls 0, 1 or 4 furthe het roatons s Iected
From ¢ nel b oRepeGEF R Rato Sy die FTekiims §4R, Vi Rars o0d BISBER  ue.  and
wherein the ring can be substituted by at |east one substl tuent sel ect ed

fromthe group consi st ng of hydrogen hydrox |, G | oal kyl
C2_10al kbhylihe comnennd wepprding togny ppe ofgl agefg/é|ted| kWhereE‘BRBd%?I%‘P‘kgﬁw the

aryl, he I , i -
0-car ban%/r@ﬁ;?@&ﬁ’ Stlngar bgﬁfy ghﬁ%wggéx%ggl, giglgglc%?\}ga?%ﬂwt rﬁzdét:ﬁylg’ﬁ%? %ilwyl C,3

per hifl oaﬂct(glbalksslqu;mwloallsuylf anyh hietbegarylhheseroal@iclyl, datoigen, -c8ithonyl, Marbdnyb and
NXI X2. 1 ing .to_an eofca n Xi
o o st SR E G P e ABBeRba AT pduabay, YRGSLT,

may, togeilfosimidefhio t@ﬁmaomg,eﬂmtmﬁmbwa mgiNKem forma 5 or 6-nenbered

ring. 6. The conmpound according to any one of clains 1 to 5, wherein
R3 is selected fromthe group 20

Conslst'mtﬁl M&%rﬁ%@a%lw(‘@%f&h%ehagﬁn%%t&ﬁ?omC N
H2 /--\ -C -NN H2/---NH2

20 the group consisting of fluorine, chlorme 1odme and bromine.

13. The compound according to any one of claims 1 to 12, wherein R; is aryl or (CHj3)p-aryl,

wherein m being an integer between 0 to 4.
25  14. The compound according to claim 13, whereinm is 1.

15. The compound according to claim 13 or 14, wherein one of more of the hydrogen atoms of

the aryl ring is replaced Aby a substituent selected from the group consisting of alkyl,
heteroalkyl, haloalkyl, heteroholoalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, non-aromatic

30 heterocycle, hydroxy, alkoxy, aryloxy, mercapto; alkylthio, arylthio, cyano, flouro, chloro,
bromo, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-

amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O-carboxy, isocyanato,
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-C-NS-C-NN\ -C-NN and HC e-NW 25 7. The conpound according to any
of claine 1 to 6, wherein R2 is selected fromthe group consisting of

hydr ogen,wOnnoalikypB, C2-10al kenyl, C2-1loal kynyl, Cri oacycr/sGleoyaseal kyl ,
C3- WO 2011/014128PCT/ S&010/ 000286 scycl oal kenyl, aryl, heteroaryl and
het eroal i cyclyl. 8. The conpound according to any one of clainms 1 to 7,
wherein R2 is Cl-8al kyl or C2-8al kenyl. 5 9. The conpound according to

claim8, wherein.R2 is selected fromthe grou onsi sting of t hyl , ethyl,
o pr opy | HASTHRYT. IR Ty, TireB S ERUGRH; Rino0geSh, i mono- Hid
tert - but BlsubdtRhded@itiino @emssyl . hexyl, heptyl, octyl, vinyl, 1-propenyl,
allyl, 1-butenyl, 3-butenyl, isoprenyl, 1- pentenyl, 3 -pentenyl,
4-pentenyl, dinmethylallyl, 1-hexenyl, 3-hexenyl, 5-hexenyl, 1-heptenyl, 3-
hept enyl e %gﬂxﬁ - ‘ 0 : ggﬁq rdi ng
to any 01n6é613{% L(F:{ I msd fc?%aﬁg%%%pgﬁn%%&%%%so%t t;?l il%rwgégggﬁgny : qgf??&ﬂrhog
conpdundnaphthgt.di ng to any one of clains 1 to 10, wherein Rl is sel ected
fromthe group consisting of hydrogen, hydroxyl, Crioalkyl, C2-ioal kenyl,
C2- ioallcynyl, Crioacyl, C3- 15 8cycl oal kyl, C3-8cycl oal kenyl, aryl,

het er oaryj, ,The&oRdpeahd ay@rdihg thahPerd of CRIROMMUD 16} Rihefedl ROAY beledled BoRathy ! |
O-t hi ocarbonyl, 0O-carboxy, Isocyanato, .thiocyanato, silyl, perhaloal kyl,

sul f ony| grouRfnsisHAS a&%’-@%s-&eHs, CH3&adsjand &CHa1GsNs- - N=0 and NXI X2.

12.. The conpound according to any one of clainms 1 to 11, wherein the

hal ogen is selected from 20 the group consisting of fluorine, chlorine,

i odilfe arfd Theopempound 18 corfireg tormowne oddocdanmdi hdo tly, avherameaheofcompaimk isl at o
12, wherein Rl.is.ar E'or (CH3).-aryl, wherein mbeing an integer between 0
to 4. 2§f§W°?W$°§%W$§ 48 according to claim13, wherein mis 1. 15. The
compound according to cl&m 13 or 14, wherein one of nore of the hydrogen
atons of the aryl ring i replaced by a substituent selected fromthe group
consi st i Rg\of : kyl , hal oal kyl, heterohol oal kyl, cycl oal kyl,
aryl, aryl al non-aromati ¢ 30 heterocycle, hydroxy, alkoxy,
aryl oxy, mer( es-Raryl thio, cyano, flouro, chloro, brono,
carbonyl, thilpcarbogyl, 0-carbanyl, N-carbanyl, O-thiocarbanyl,

N-t hi ocar banyl; 9”éniou, N-am do, S-sul fonam do, N-sulfonam do, C- carboxy,
0- car boxy, isocyanato, :

Ry
(1a)
ora phannaceutically acceptable salt thereof,
15  wherein
R, is a halogen or (CH;3)p-aryl, m being an integer between O to 4;
R; is Cy-19 alkyl or C;-1o alkenyl;
Rs is (CH;),NX;X;, n being an integer from 1 to 4;
R4 is hydrogen or C;-C, alkyl;
20 X and X, are independently C,-Cy alkyl; or
X; or X fnay, together with the nitrogen bearing them, form a 5-6 membered ring, wherein the
5-6 membered ring can be fused to at least one 5-6 membered ring, wherein the ring can
v optionally comprise O, 1, 3 or 4 further heteroatoms selectéd from the group consisting of
oxygen, nitrogen, sulphur, and phosphorus; and wherein the ring can be substituted by at least
25  one substituent selected from the group consisting of halogen, hydroxyl, oxo, C;-Cg alkyl, C,-Cs
alkenyl, C,-Cs alkynyl, C;-Cs acyl, Cs .3 cycloalkyl, and C;_g cycloalkenyl.
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WD 2011/ 014128PCT/ SG2010/ 000286 t hi ocyanat o, i sothiocyanato, nitro, silyl,
tri hal omet hanesul fonyl, am no group, and nono- and di-substituted am no
groups. Wwo 20fi/01Fi28 conpound accordi ng to any one of cl @CIsG26101000226,
wherein the aryl is phenyl or 5 naphthyl. 17. The conmpound according to
any one of clains 1 to 16, wherein Rl is selected fromthe group consisting
of 2 '-CH3-C6H5, 3 '-CH3-C6H5 and 4'-CH3-C6H5. 1018. The conpound accordi ng

t f 1 17, wh |
o (e i %ﬁﬁhﬁwftﬂ% 1o MREE b SR, ey e SBMRRURL R,

hal ogen ﬁusm( aénsistmgrbbel ng an integer between 0 to 4; R2 is Cl1-10
al kyl or -10 alﬁ fl (CH2) nNXI X2, n being an |nteger froml to 4
R4 is hylchoéty}aﬁ grtoliy }@mdd’llﬁybfl)mQ@Wlﬁ?]G 8 are independently Cl-Cl0 al kyl :

or X1 0 éo&%lhﬁhaéﬁéﬁgﬁlhﬁfhﬁ erea‘?&‘ﬁﬁhn?ﬁﬁ{e'(ﬁ’@sd yem forma 5-6

nenbere rlng, rern ring can be fused to at |east one
5- 6 reenbiretidyl{N-(J;octyiSrmitolyt-hd-indalg yihmethpl)lednaamyledblﬂﬁ)l se 0, 1, 3 or 4

ni 1 1 oger CaPaHar T hoeBharbare i CR8 BrPERARY BRI S bst i 1 ut ea

by at | eRso f&@w qwlb'&tyllSLtﬁﬂ&lyBEHEiﬁdcﬁG il] mmhfyDQr@’aﬁtmalﬁi'meiJ%G)ﬂg of
hal ogen hydr ox -C6 al keny C2- Cg_al kynyl, Cl1-C6

acyl , @bﬁlrﬁé lkgﬂtyl Saﬁ)dtobg-lgl @gglr%gp easipi) prom -2-amine (J29G);
2011/ 014%8&?@’@@?&&9{ PORRERY IS m NG PRIRRNOG3 BGsOr di ng to any one of

clainms 1 to wher el n”the ctconpound 1s selected fromthe group consisting
of: W oct-yaty531ﬁplpg11¢n-13}lmethdbii B-tply]- 1heinfela 4926 (J18) ;

M e s e 1 bR T S JRARRAE 25 1)
3-(morpholinomethyl)-1-octyl- S-m-tolyl 1H-indole (J34G);
N-ethyl-N-((1-octyl-5-o0-tolyl-1H-indol-3-yl) methyl) ethanamine (J36G);
N-ethyl-N-((1-octyl-5-p-tolyl-1H-indol-3-yl) methyl) ethanamine (J37G);

15  N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl) methyl) ethanamine (J40G);
N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl- 1H-indol-3-yl) methyl) ethanamine (J38G);
1-(3-methylbut-2-enyl)-3-(piperidin- 1 -ylmethyl)-5-m-tolyl-1H-indole (J39G); |
N-ethyl-N-((1-(3-methylbut-2-enyl)-1H-indol-3-yl) methyl) ethanamine (J35G);
1-(5-fluoro-1-octyl-1H-indol-3-yl)-N, N- dunethylmethanamme

20  5-fluoro-1-octyl-3-(piperidin-1-ylmethyl)- 1 H-indole;

4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)thiomorpholine;
4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)morpholine;
5-fluoro-1-octyl-3-(pyrrolidin-1-ylmethyl)- 1 H-indole;
5-fluoro-3-((4-methylpiperazin- 1-yl)methyl)-1-octyl-1H-indole;

25  4-((1 ;(3-methylbut—2-enyl)—5-m-tolyl— 1 H-indol-3-yl)methyl)morpholine;
N=((5-fluoro-1-octyl-1H-indol-3-yl)methyl)-N-methylpropan-1-amine;
N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)propan-1-amine;

N-butyl-N-((5-fluoro- 1-octyl-1H-indol-3-yl)methyl)butan-1-amine;
(E)-1-(1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indol-3-yl)-N,N-dimethylmethanamine;

30 (E)-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro- 1 H-indol-3-yl)methyl)-NV-ethylethanamine;
(E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-3-(piperidin- 1-ylmethyl)-1H-indole;
(E)-4-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro- 1 H-indol-3-yl)methyl) thiomorpholine;
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N-((l-octyl-5-mtol yl-1Hindol-3-y1l) nethyl)-N-propyl propan-I|-am ne)
(J27G; N-isopropyl-N((l-octyl-5-mtolyl-1Hindol-3-yl) nethyl)
propan- 2-woi20e/01d26G) ; N-net hyl - N- ((I -octyl-5-mt ol y1- liIHcTsdadioBogriy
met hyl ) propan-2-am ne (J290G);
1-octyl-3-(pyrrolidin-1-ylnethyl)-5-mtol yl-1Hindol e (J31G;
101-octyl-3-(piperidin-1-ylnethyl)-5-mtolyl-1Hindole (J32G; 3

- ((4-met hyl pi in-l-vi1 t 1-1 J3 00);
e RS ek TR 0 8 08 Rl O Yo AgRlge (72 00
N- et hyl - (#){1€(3; pah;eﬂxﬁo@a-wwényl)l:s foeiol3- asyyrlalldﬁﬁt B}Lﬂhéth}&) haradelge (J3 60 ;
N- et hyl - N-((I octyl-5 -1H i ndol- 3-yl) et hanam ne (J3 7G; 15

N- et hyl - #O(1¢6. HW@C%& lermbré Hyere- %((g}ﬂethﬂmﬂaymek womsyhd H-mdels;
2'; ﬁ;%lm dr)]%ﬁ\g ggc(gmmmywa@sw% =118 b A A idb 5 DRy M DR ha-1-
1- ( 3-5ret dnpinkut - 2- enyl) 3-(pi per| din-1-yl nethyl)-5-mtol yl-1Hindol e (J390G;

L o

205( f5| ]ch;)(IEQ-I\Lb?@I WA B(Lpldﬁﬂéthﬂbdfta-ﬂ G)jdhﬁl?)ﬂhlﬁ;ﬂuﬁidﬂ-lHﬁddﬂl?_,—yl)methyl)butan-l-amine;
yoro-1- met hyl ) t hi onor phol i ne; ,

( 5- f | rlg34: @&eﬁwl%t% ?ﬁzﬂs@ 33) ijl((ﬁﬁé‘tWPﬁrﬁ%}PﬂhﬂPmﬁgyl) 5-fluoro-1H-indole;

| uor o Av-gimhey1 3= (fl%rrﬁ&hﬂllghtnz én))lg -5R4 lﬂ)‘l%'])- T "'hdo'i‘@%ilﬁmethanannne

| uor 0-34(4-met h erazin-1-yl -1-octyl™-1H i ndol e;

-10( 1-4-G1 rt3tohgthy] mt.zergﬂ)jiyn @%lﬁlmgl-lﬁﬂ)ﬂmwlaomﬁmboh}d ) mor phol i ne;

(5-

t

fl -1- | t 1-
vl - KC Plth R Epbiaoondant Bk Ao BeRP T L 08
N but yl - N(B( (nﬁﬂmfylhnoﬂlienjzl-)de([(l}' ineﬂkﬁmpdﬁélm&-yibrhﬁhjzlbl—;ﬂrh-b@lyhrﬂinm ne;
(B)-1- (]r{z}l%%pthyl%-ﬁtg é%l(l:}glgut-zl-eny I rr]rytolyl 11-; mL(lig{g })lr_nkelthr;l propan :leN N-di met hyl

met hana

30( E) - N- refbryf-Ar-(( -3 - AR Rt iy B Pmab MY )L im@olt 3-YDmethihblopaR L-agrydmet hyl ) - Ne
t hyl et hanam ne;

(E) -1p- (3N ’putifnl%ﬁ(hﬂmla/@t-é’— Aybriymytoyl+l Hogdel- ByDmietahbwiagrl tamingrandy | ) - 1H i n

ol e, (SARYhandph SEK RS Rl sl NGt i ) et 1)

(E)-4-((1-(3, 7-di methyl octa-2, 6-di enyl)-5-fluoro-1Hindol-3-yl)nethyl) norph
ol i ne;

(E) - 1- ( 207 Adrribed§f Beraing AcompargA st Brpyladr e Boted SPBPTIHRS- | - yi net hyl ) - 1H |
ndol e; (1E)dd1ng a phosphine compound to a solution containing the compound of formula I1

1- (3, 7-di net hyl oct a- 2, 6-di enyl) - 5-f | uor o- 3- ((4- net hyl pi perazin-1- yOnethyI)
1H i ndol és_( E) >N

((1-(3,7-dine
pan-1- 5am n¢
N- et hyl N- (( D
(E) - N-butyl -
yl ) but an- 1- ami ne; > _

(B)-1- (3, 7-di net hyl oct a- 2g6- di eny1) - 34(4- et hyl pi perazin-I-yOnrethyl)-5-fl uor
o- 119 ndol e; 2

N, N- di met hy1- 1- ( 1((I®- net hyl but - 2- enyl) S5S-mtolyl-1Hindol- 3- yprret hanam ne;
10 441-(3- net h | but - -engl%VS mt H-i ndol-3 Chet h?; hoI |

1- ( 3- et FRATH 215eﬁy Fpobnds ]dyr%twm Ay 5}&1

1- (3- et hyl but - 2- eny1) - 344- et hyl pi per azi n- 1-yOret hyl ) - 5- mtol y1 1H-| ndoI e;
N- et hyl - N- ((1- (3- net hyl but - 2-enyl)-5-mtol yl- 1Hi ndol- 3-yl) net hyl ) propan- 1
-am ne;

N-et hyl - N-((1- (3-net hyl but-2-enyl)-5-mtol yl-1Hindol- 3-yl)nethyl)propan- 1-
am ne; :

15N-butyl - N-((1-(3-net hyl but-2-enyl)-5-mtol yl-1H i ndol-3-yl)net hyl)butan-1
-amne; and N ((

1- (3- et hyl but-2-enyl)-5-mtol yl- 1Hi ndol- 3-y1) net hyl ) - N- propyl pr opan- 1- am
ne. 20. A nethod of preparing a conpound of fornula I, the nethod
conprising: i) adding a phosphine conpound to a solution containing the
conmpound of forrmula Il 20 85

4-(
4-(
5-f
5- f
254
N- (
N-e

-di eny1) - 5-fl uor o- 1H i ndo1- 3- yOnet hyl ) - N- et hyl pro

R4
0- 1- ot yl- 1H i ndol- 3-yl ) net hyl ) pr opan- 1- am ne;
(3, 7ndi net hyl oct a- 2, 6-di enyl)-5-fl uoro-1H i ndol-3-yl)neth



(I'1); wherein Zis a |eaving group, under conditions to forma conpound of

formula I'l'l WD 2011/ 014128PCT/ SG2010/ 000286 (I11); and ii) adding an
am ne andwenosalueizyde to the sol ution obtai ned in step PLTISG201010002386
compound of 5formula I. 21. A nethod of preparing a conmpound of fornula I,
t he net hod conpri si ng: i) adding a sul phonyl compound to a sol ution
contai ning the conpound of forrmula IV OH 10(W; under conditions to forma
sul phonat e ester conpound; and ii) adding an anmine to the solution
cont ai ni ng the sul phonate ester conpound under conditions to forma
compound of Jformula I. 15 22. The nethod according to claim 21, wherein the
sul phony sound i s net hanesul phonyl chloride or p-tol uenesul fonyl
chl ori de Allmet hod of preparing a conpound of formula I, wherein R3 is
(CH2), I being an integer from2 to 4, the nethod conprising: 20 i)
addi ng a™Rg | 2X% iQt o a solution containing the conmpound of
formula V 620&0/000286 5(Vl)

4

(10);

and
ii) adding an amine and an aldehyde to the solution obtained in step i) to form a compound of

5 formulal

21. A method of preparing a compound of formula I, the method comprising:
i) adding a sulphonyl compound to a solution containing the compound of formula IV

OH
R4

10 (Iv);
under conditions to form a Sulphonate ester compound; and

ii) adding an amine to the solution containing the sulphonate ester compound under conditions

to form a compound of formula I.

15  22. The method according to claim 21, wherein the sulphonyl compound is methanesulphonyl

chloride or p-toluenesulfonyl chloride.
23. A method of preparing a compound of formula I, wherein Rj is (CH;),NX,X;, n being

an integer from 2 to 4, the method compdsmg:

20 i) adding a methylating agent into a solution containing the compound of formula V
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wherein n corresponds to the nunber of tinmes step i) is repeated; i)
addi ng a sul phonyl conpound to the solution containing the conpound of
formul a W 20ndari2gondi ti ons to forma sul phonyl ester eomscandooesd

iii) adding an am ne to the solution containing the sul phonyl ester
conpound to forma 10 conpound of forrmula I.: 24. The nethod accordi ng
to claim 23, wheréin the nethylating agent is di azonet hane. '25. The
met hod according to clains 28 or 24, wherein the sul phonyl conpound is 15
met hanesul phonyl chl ori de orf p-tol uenesul fonyl chloride. 26. A nethod of

killing a cell conprising ag@mnistering to the cell a conpound of any of
claims 1gto 19. WO 2011/ 014428PCT/ SG2010/ 000286 27. The net hod accordi ng
to claim erein the cell Y s conprised in a mammal . 28. The net hod

according tad erein the cell is cultured. 5 29. The net hod
according to hereR,n the cell is obtained froma mammal. 30. The
nmet hod accord ol cl a/m 29, wherein the mammal is selected fromthe group
consi sting of 5 Ncow, a goat, a sheep, a pig, a dog, a nouflon, a

gui nea pig, a hanster, %.chinpanzeeL a rhesus nonkey and a human. 10 31

The net hod accordi ng toRglaim 30, wherein the manmal is a human. 32. The
met hod according to any ne of clains 26 to 31, wherein the cell is a tunor
cell. 15 33. The netho tcordlng to claim32, wherein the tunor cell is
deri ved (ddeftchdams & forlaaohpduid SMfom@a MIP consi sting of breast cancer,

| ung cancer, brain cancer, neuroblastom, colon cancer, rectal cancer,

bl adder cancer, |iver tumBg, a 8ancreatic tunor, ovarian cancer, prostate
cancer, nelanoma, cancer OF\ meOHead or neck and | eukaenmia. 20 34. A nethod
of treating a manmmal with,a/di sease or disorder associated with Icnt
activity conprising adm nidtlering to the animal a conpound of any of clains
1 to 19.,:35. The nethod according to claim 34, wherein the disease or

di sor der \ . 25/ 36. The nethod according to claim35, wherein the
cancer is sw® ] O @ group consi sting of breast cancer, lung cancer,
brai n cancer | R, col on cancer, rectal cancer, bIadder cancer,
liver tunor,la papgreatf/ c tunor, ovarian cancer, prostate cancer, nelanons,
cancer of the™Neg#ad or-NMeck and | eukaemi a. 30 37. The method according to
claim 34, wherein the Nannal is selected fromthe group consisting of a
rat, a cow, a goat, a dJheep, a pig, a dog, a nouflon, a guinea pig, a
hanster a chi npanzee, rhesus nonkey and a human. WO
2011Fb14128PCT/SGQOlO/dg' 38. The nethod according to claim 37,

wher ein WMelmMesﬂoﬁdﬁtohﬁgﬁﬂnber of times step i) is repeated;

ii) adding a sulphonyl compound to the solution containing the compound of formula VI, under

conditions to form a sulphonyl ester compound; and _
iii) adding an amine to the solution containing the sulphonyl ester compound to form a
10 compound of formula I. '

24, The method according to claim 23, wherein the methylating agent is diazomethane.

25. The method according to claims 23 or 24, wherein the sulphonyl compound is

15  methanesulphonyl chloride or p-toluenesulfonyl chloride.

26. A method of killing a cell comprising administéring to the cell a compound of any of claims

1to 19.
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39. A pharnmaceutical conposition conprising a conpound according to any one
of clains 1 to 519. 40. The pharnmaceutical conposition according to claim
39, furthwo20ompsizgsing a carrier or diluent. 10 41. Theprphscraosuizseal
conposition according to claim39 or 40, wherein the compound is sel ected
fromthe group consisting of: 1l-octyl-5-mtolyl-1Hindol-3-yl) nethanam ne
(J18); N, N-di nethyl (1-octyl-5- mtol y1l-1Hindol-3-yl) nethanam ne (J250);

N- et hyl € agmdie (31709
I5N-( (I - %Zt@%@aag%?y &I{)IX% g%‘” y1|‘§TE‘?\@ ‘IFQSS gropan 1 -ani ne)
(J27GQ); N-isopropyl-N((l-octyl- 5 mt ol y1 1H i ndol-3-y1l) nethyl)

br o ﬁf,‘ln) 2@?&3&@0@%@%@%%@% b {hereid B ceids MyhLdy/ 1- 1+ 1 ndol-3-y1)
1-octyl-3-(pyrrolidin-1-yl n'ethyl) 5- mtolyl 1H i ndol e (J31G);
1-octyl-3-(piperidin-1-ylnmethyl)-5-mtolyl-1Hindole (J320G;

203- (X 4- Hetlhy msthnadragoqrding tgil)anné’ﬁ h‘ylllfarelgﬂafcqems gbtained from aypempab| e (J300) :
3- (nor phol i nonmet hyl ) -1-octyl-5-mtol yl-1Hindol e (J340G;

N-ethyl -N-((l-octyl-5-0-tolyl-1Hindol-3-yl) nethyl) ethanam ne (J3 6G);

N- et hyl -30. (The omthpd- 4scprding yolctbirml Zﬁjo&hézelylt)le rmamlgnlal) isesdlentethifiom (hk3 gioGp;

N- et hyl or Q- 1- oct H-i.ndol- 3- th et hanam ne 400) ;
D5nt o1 hytonkis e of Srited APl o3 R AES. S0 £ APt T Meh e ey R 2
et hanam dempahZe& @rhesus monkey and a human.

1- (3- net hyl but - 2- enyl)-3-(piperidin-1-ylmethyl)-5-mtolyl-1Hindole (J3
90 ;10N et hyl - N- ((1- (3- net hyl but - 2- eny1) - 1Hi ndol- 3-y1) nethyl) ethanani ne
(J3 50 ; 311T§1§nfeltﬁb(ar ?cc;r %ttyél'aﬁulfbb %Qe]’elg't%]r)lalmnai\fs@hﬂﬁfaﬁyl met hanam ne;
5-fluoro-1-octyl-3-(piperidin-1-ylnethyl)-1H1ndol e;

304- ((5-fluoro-1-octyl-1Hi ndol- 3 yI)rrethyI)thl ormrphol i ne;

g 1g |( ﬁo]; lﬁﬁ’ggwﬁm a%c‘%,rlfﬁnlg{eg %}Y g’lfyoq n?allp%k% gm %_ w%eaalrr the cell,js a tumor cell.
2011/ 014128PCT/ SG2010/ 000286

5- quoro 344- et hyl pi perazin thyl)-1-octy] in

4- ( (- ( Frdbanetipd.ascudipg)to sl arﬁlty381 \'&E ergi the, (ppr g€ érfgrwf ?rﬂwrap%awrrfslected

N- ((5- 1 f6Hh 05 TRt Sohsiblihgd B@Q,lezér yin)ce?etmaé ):arNéfTB&rQin' SheR2RedroBlAtBfa, colon
N-et hyl -N- ((5-f 1 uoro-1- oct yl - 1H i ndoi- 3-yI) met’hyl ) propan- 1- am ne; 5

N- but y| -qaneerf regish earmerocbﬂ%driermnp?rdbzersmylpy rAERARQ TG FURMAT;L O VAMAR € ANCeT, prostate

(mE% h;"n(a%agg’er mgl'aH&}lpycLixq&Kgf%e%egd &q‘}égﬁ ax?dle{lkja%ﬁﬂa 1Hindol-3-y1)-N, N-di net hyl
(E)-N41- (3, 7-di met hyl oct a- 2, 6-di enyl) -5-fl uoro-1H i ndol- 3-yOnet hyl ) - N- et hyl

et hgpam

() 2 ( 5% Ao RTEsasing agmapmv) Tythe disease or disoplep areainled Wik AERhARO e | o
dol e; comprising administering to the animal a compound of any of claims 1 to 19.

(E)-4-((1-(3, 7-di met hyl oct a- 2, 6-di enyl)-5-fl uoro-1H i ndol-3-yl)net hyl)

t hi onor phol i ne;

Fljo(() E.) n4 35 Fné treftiod BBk 96 L13in? 38 wHePaY e drschbd i disodddr i idader3- ¥1) met hyl ) mor
(E) - 1 (3, 7-di net hyl oct a- 2, 6-di enyl)-5-fluoro-3-(pyrrolidin-I-ylmethyl)-1Hi
ndol

(E) -2 (36 Thf ﬁb"tﬂh%?’l 3sepging 19 claim 35 wherein the,canepr it §1eeLeG rom A BT uR FORSIStR et h
yl') - 1H- i sfd@éaet cancer, lung cancer, brain cancer, neuroblastoma, colon cancer, rectal cancer, bladder

(E)-N-41-(3, 7-di rrethyl oct a- 2 6- di en 1) 5-f | uor 0- 1H i ndo1- 3- yOrrethyI) N- et h
yl pr Oparf;amcer,alrwqxiémnor a pancreatlc tumor, ovarlan cancer, prostate cancer, melanoma, cancer of

15N- et hythehgag(o‘-}nulyg{dqegkagﬁﬁayl 1H i ndol- 3-yl ) met hyl ) propan- 1-am ne;
(E)-N-butyl-N-((1-(3, 7-di net hyl oct a- 2, 6-di enyl) -5-fl uoro- 1H i ndol- 3-yl) net h

yl ) but an- 1- am ne; _ _
f E%—I—'xljon((tl 77 "Hmenglteﬁ%ld Ozﬁ:tcgrdlx'ig(stod Lt ]94_, %Vllh%}eg}) QXJ-: RhAGh &% 1sn§e:lléc¥e9~fﬁ{)}}ny h?e_ gr_o £) uoro
N, N- di madohyiamﬂg ¢fla faB-dredvnyd podt - 2stesy,ld pig; mﬁbglayﬁmﬁj}bn',- ndmined-pyd, )akdnisaraai ne;

4-((1- (3ch1”§£a'}1¥'e§‘$trhesus on}(ey anrgr;h%lnz/l 1H—| ndol- 3-y1) met hypt hi onor phol i ne;
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201- ( 3- net hyl but - 2- enyl) 3-(pyrrolidin-1-ylmethyl)-5-mtol yl- 1Hi ndol e;

1 (3- et hyl but - 2-enyl) - 3- ((4- et hyl pi perazi n-1-ypnet hyl )-5-mtol y1l- 1H i ndol
WO 2011/014128 PCT/SG2010/000286

N- met hyl - N- ((1- ( 3- net hyl but - 2-enyl)-5-mtol y1- 1H i ndol- 3- ypnet hyppr opan-1| - a

m ne; .

N-ethyl - N-((1-(3-rmethyl but-2-enyl)-5-mtol yl-1Hindol-3-y1l) net hyl ) propan-1-

am ne;

N butyl - N- ((1-(3-nmet hyl but-2-enyl)-5-mtolyl-1Hindol-3-yl)nethyl)butan-1-a

m ne; andB.dhe method according to claim 37, wherein the mammal is a human.

N-((21-(3-nethyl but-2-enyl)-5-mtol yl-1Hindol-3-yQOret hyl)-N propyl propan-1 -

am ne. 42. The pharmaceutical conposition according to any one of clainms 39

to 41, f3g tAgRarmasekicsl Jaghpakitib® dsthprsie: Eordpduiaa laBEdidiag itél ady e Gt Pdimsa to
nucl eosi de anal ogue, an anthracycllne an antibiotic, an aromatase

i nhi Bito}9- a folate ant agoni st, an estrogen receptor nmodulator, an 30

i norgani c aresenate, a mcrot ubul e i nhi bi tor, a nitrosourea, an osteocl ast
i nhi bitor, a platinumcontaining conpound, a retinoid, a topoisonerase 1

i nhi bi to40 Ehet pipomscent ca s@nipositibn kictayding go tdbainn 3191 htthers«ymnprmfg a rhirier toor |
an aroma(i%e inhibitor, a cyclo-oxygenase inhibitor, an WO

2011/ 014488PcT/ SG2010/ 000286 i sof | avone, a tyrosine kinase inhibitor, a
grow h factor, a bisphosphonate, and a nonocl onal anti body. 43. A rret hod
of treati ng]_dq{9 mammal with a di sease or disorder _associated with |cnt

act i M t y415 Ihsrharmaceytical sompesiien Agpording f claim B8l orat G 1veltenein dbg pemgpound is

COMposi té Qi r@h %%:;, Gis@idor: 39 to 42. 44. The method according to
claim 43  Wherein t d’oéogase or disorder is cancer. 10 45. The nethod

accor di ngoctal -z talyl4U]-indebB il himethenageine @il 8); s sel ect ed from a group

consi sti f cer o brai n neur obl ast oma,
colon ca Iﬂ@%?‘ e?léyg Ct@éﬁgletPlylblFP%’g%r' ¢ rrl%é}}ana g?ﬂ%ﬁm)r a pancreatic
tunor, ONathyhN- c(amfyrl-:s er’tﬁlS'I-aHéndlﬂBCﬂ) meﬂi@l)&ﬂﬁﬁﬁnuﬁqnae}) of the head or
neck and I@gkaem' a. Ge rreth according to claim43, wherein the

mamigl i ¥- ?fézlr%alﬁo nIHH’é‘O ?aupsn?f SNspronyprspan; [ramine) L2062 goat, a

sheep, aanmﬁl @Loeu oetyras%lt&m lﬁ-lﬂdﬂlﬁeﬁ) Ry driABL fhine 2B MPanzee, a
rhesus nonke hurman. according to claim 46, wherein

t he manmidimet leNﬁﬂmﬁyl - t@lyl 1H- @éﬂlp%mh@qﬂiylmpm aggine (J29Q)/1 1) 250r a
phar macepplcad |y ATAEPY 3Bh&hFH s m *OGL B¥lindole 031G);

1-octyl-3-(piperidin-1-ylmethyl)-5-m-tolyl-1H-indole (J32G);

20  3-((4-methylpiperazin-1-yl) methyl)-1-octyl-5-m-tolyl-1H-indole (J30G);
3-(morpholinomethyl)-1-octyl-5-m-tolyl-1H-indole (J34G);
N-ethyl-N-((1-octyl-5-0-tolyl-1H-indol-3-yl) methyl) ethanamine (J36G);
N-ethyl-N-((1-octyl-5-p-tolyl-1H-indol-3-yl) methyl) ethanamine (J37G);
N-ethyl-N-((5-fluoro- 1-octyl-1H-indol-3-yl) methyl) ethanamine (J40G);

25  N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl) methyl) ethanamine (J38G);
1-(3-methylbut-2-enyl)-3-(piperidin- 1 -ylmethyl)-5-m-tolyl-1H-indole (J39G);
N-ethyl-N-((1-(3-methylbut-2-enyl)- 1H-indol-3-yl) methyl) ethanamine (J35G);
1-(5-fluoro-1-octyl-1H-indol-3-yl)-N, N-dimethylmethanamine;
5-fluoro-1-octyl-3-(piperidin-1-ylmethyl)-1H-indole;

30  4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)thiomorpholine;
4-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)morpholine;
5-fluoro-1-octyl-3-(pyrrolidin-1-ylmethyl)-1H-indole;
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wherein WD 2011/ 014128PCT/ S&010/ 000286 R1 and Y are independently
sel ected fromthe group consisting of hydrogen, hydroxyl, Cl- C2_20al kenyl,
C2_2011cywwl2p11@1428acyl , C3_8cycl oal | cyl, C3_8cycl oal kemglrisGaowlopo2se
het eroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O0-carbanyl,
O0-t hi ocarbonyl, 0-carboxy, 5 isocyanato, thiocyanato, silyl, sulfonam de,
thio, -CN, -COOH, -SH, -N=N, -N=0 and NX1X2, wherein one or nore of the

)1

B N N . .
%dnggie;g_?%&gBS %Ji}%b;gn %@rf_zme@@ﬁ_lb@ctﬁ_el]gy_mg; by Y; R2 is a terpenoid,;

ing"an fnteger fromlto 4, R4 is hydrogen or
Ci - C4 al4e(ll<(3-mextiylbwtel -2ty ad-en-tohd difindehd 1yl mediybotospholinem t he gr oup

consi st of hydro vy G alkyl Qal kenyl .. C2 20al kynyl ,

(@] _20a05/Pl '?(Sd%‘_qé@é cﬁ%fndoég_y@@/ﬂy&gﬁ %e#%%?rogarl%/’?',a et er oar yl, and

hﬁt er o?lN@ﬁ@l-%vt(ésmg%éll-@gryKEHrmd/ovlﬁﬂgﬁéthﬂupmp@hl-taﬂnmeni trogen atom beari ng
them forma 3-8 nenbered ring, erein the 3-8 nenbered ring can be fused
to af | é&?t‘tybﬁ’e((%i@(’weHB@W&@H%P%:}M?@YW‘F%1'291“?‘?? ng can optionally

conpri s ES).,l-(}4(%,)%19(3;21%9&1&&-ﬂﬁldti'@&l)bilﬂflﬁérgﬁtlpﬁﬁoﬁ?Jyﬁﬁv,?ﬁdiﬁ{eﬁm&&ﬁa&hﬁﬁa

consisting o N, “nitrogen, “sul phur and pho$phorus; and wherein 'the
ring can(Fp&d-«iHe37idimetdbptloota-2:6-dieaa5-dunzo-d fbiwtok rghmethy]) ety lathapaminiee gr oup

ConS o s TR PYGEN s a0l an EO AP . 201 /7Y

get ﬁ_r oal (LE%—X#C(tIlyt3,’éhﬁhagﬁﬂctani’-bi@ﬂMb-S-ﬂdof@(l:Hl;]ibdD’lsBl-yl)rﬁethﬁlD kdenibrpholine;

-t hi ocarbonyl , 0-carboxy, 25i socyanat o, ' anat iyl .. hal oal kyl ,
sul f1(9nyl(ﬁ)'éd{#‘@n’éﬁifﬂ@ylf"l)’/ﬁ‘@;6"-1181‘9,’13/'-5 ,-lbshﬁoﬁﬁ-ﬂﬁﬁﬁhyﬁée%i}ﬂﬁ%% ?(2.06149?/ A
ConpounCtE?-fl-(EQEMeﬁ‘Ay}@cH-Z,6%11%@151-419&14332Wﬁ§§210§19{e@wﬁﬁ-indolé;V| 1) or a

phar maceutical ly acceptabl e sal't thereof,

(E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-3-((4-methylpiperazin-1-yl)methyl)- 1H-indole;
(E)-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indol-3-yl)methyl)-N-methylpropan-1-
amine;

15  N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)propan-1-amine;
(E)-N-butyl-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1 H-indol-3-yl)methyl)butan-1-amine;
(E)-1-(3,7-dimethylocta-2,6-dienyl)-3-((4-ethylpiperazin- 1-yl)methyl)-5-fluoro- 1 H-indole;
N,N-dimethyl-1-(1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methanamine;
4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)thiomorpholine;

20  1-(3-methylbut-2-enyl)-3-(pyrrolidin- 1-ylmethyl)-5-m-tolyl-1H-indole;
1-(3-methylbut-2-enyl)-3-((4-methylpiperazin- 1 -yl)methyl)-5-m-tolyl-1 H-indole;
N-methyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)propan-1 -amihé;
N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)propan- 1-amine;
N-butyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)butan- 1-amine; and

25  N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methyl)-N-propylpropan- 1-amine.

42. The pharmaceutical composition according to any one of claims 39 to 41, further
comprising at least one of a nucleic acid alkylator, a nucleoside analogue, an anthracycﬁne, an
antibiotic, an aromatase inhibitor, a folate antagonist, an estrogen receptor modulator, an

30 inorganic aresenate, a microtubule inhibitor, a nitrosourea, an osteoclast inhibitor, a platinum
| containing compound, a retinoid, a topoisomerase 1 inhibitor, a topoisomerase 2 inhibitor, a

thymidylate synthase inhibitor, an aromatase inhibitor, a cyclo-oxygenase inhibitor, an
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wherein 5 Rl and Y are independently selected fromthe group consisting of
hydr ogen, hydroxyl, Cl_ nmal kYl, C2 20al kenyl, C2_20al kynyl, C _20acyl,
C3_8cycl oablkeyiyo1@288cycl oal kenyl , aryl, heteroaryl, het ecosiGzenpobyise

hal ogen, carbonyl, thiocarbonyl, O0-carbanyl, O0-thiocarbonyl, 0-carboxy,’

i socyanato, thiocyanato, silyl, sulfonamde, thio, -CN, -COOH, -SH, -N=N
-N=0 and NXI X2, wherein one or nore of the hydrogen atons of the indole

ring can. repl a . Yo o1 LS frLQr p..GONSI St of
hydr ogenl,S &%Vfggaﬁ %?ﬁlg%ﬁ%ﬁﬁa%@%ﬁ’,a %gk’%gﬁ%%ihéf%@pﬁp%h%ﬁgﬂ@ {HioRbliB!
C3_8cycl amibkdy., C3_8cycl oal kenyl, aryl, heteroaryl and heteroalicyclyl; R3
is (CH2) nCONXI X2, n being an integer from1l1l to 4; 15 R4 is hydrogen or
Cl-C4 al kyl; X1 and X2 together with the nitrogen atom bearing them forma
3-8 menbey ed nfkid of GRS B hBSmAt YitRBTBRERE of IdRGrdefRsddBialddSHRh T@nPhctivRgst
one 3-8 nenbered ring, wherein the ring can 20 opthnaJIg conprise 0, 1, 2,
3 or 4 fepmpmsingrrdmanistariogrto thelanna ¢ thapnacenicad eormpositbrnsoisanyrame of claimpg 8,
nitrogeqb4?ulphur and phosphorus; and wherein the ring can be substituted
by at | east one substituent selected fromthe group consisting of hydrogen,
hydroxyl, C -20al kYl, C2- 2oal kenyl, C2_20al kynyl, C1_20acyl,

C3_8cycl oa |, 8cycl oal kenyl ryl., -heferoaryl, heteroalicyclyl,

hal ogen,&cit%mgﬁ]?#@eﬁ‘b ﬁ@/ f‘lovﬂt%%&wﬁl%eaﬁ-qrm%’e%r BoHFEr 0- car boxy,
25i-socyanat o, thiocyanato, silyl, perhaloal kyl, sulfonyl, sulfonam de,
thio, -CN, -COOH, -SH, - N=N, -N=0 and NXIX2. WD o
2011001 442 §hcederoarorgorreclam. 44T ndereimhs naacesfis slesten 4gm agreverensREng s
one sel ?ogfbﬁ%(s){ %a?x@érf,] nﬁg%léﬂ%p, lﬁgﬂ%aﬁ%ﬁr,g%u%%le{sf 1 _a\, %élzbh cé&éér,qg%l&hger; %er

C N- CH2 conpoun ornul a
cancer, liver tumor, a pancreatic tumor, ovarian cancer, prostate cancer, melanoma, cancer of

the head or neck and leukaemia.

15 46. The method according to claim 43, wherein the mammal is selected from the group
consisting of a rat, a cow, a goat, a sheep, a pig, a dog, a mouflon, a guinea pig, a hamster, a

chimpanzee, a rhesus monkey and a human.

47. The method according to claim 46, wherein the mammal is a human.
20 . ,
48. A compound of Formula VII

' Y
|
.
X
o I N\,
N
A\

Rz
(VID)

25 ora pharmaceutically acceptable salt thereof,

wherein
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(X or a pharmaceutically acceptable salt thereof, 10 wherein Rl and
Y are independently selected fromthe group consisting of hydrogen,

hydr oxyl ,wGke11anai2Ryl , C2_20al kenyl, C2_20al kynyl, G _2@a®siG2010/000286
C3_8cycl oal kyl, C3_8cycl oal kenyl, aryl, heteroaryl, heteroalicyclyl,

hal ogen, carbonyl, thiocarbonyl, 0-carbanyl, O0-thiocarbonyl, 0-carboxy, 15
i socyanato, thiocyanato, silyl, sulfonamde, thio, -CN, -COOH -SH, -N=N
-N=0 and NXI X2, wherein one or nore of the hydrogen atons of the indole
ring can be replaced by Y; R2 is selected fromthe group consisting of

hydr ogenR, @nd XOaiekaepeﬁﬂerﬁBaidk&;mdl froﬁZthE@d)dw ootlsistifig of Zgdmgen, hydroxyl, C,;.
e e il o T S0 TR G, ™
al kyl . 2Rt&8alichcl§P nﬁﬂb‘é@x OéarIFdﬂSIﬂU{h?ochbo | 20484 1L 28R G810/ LA BEEy,

(X) Sor a pharnaceutlca y acceptable sa f thereof, wherein and Y are

i ndfaﬁelnde«mywatg,ethmymt% sdyh sui@ngmmpﬂm;n§I\IstCQ@be~SHde~6¥|§;eN“Q1§r&BXsz, Cl-
2 Yl
C(3)a8cycl og\%ﬁé%ﬁ% %FHIY)L'EI' @&ﬁ)gr oé% %Amsl(gtﬁg (eayga e)?%l%gﬁp?‘ﬂc {%Lg' car bonyl ,

t hi ocar bonyl , carbanyl 0- thlocarbonyl - 0- car boxy, |socyanato

thlocyaaﬁ 0, sil sulfonanide, thio,4-CN, -COOH, -SH, -N=N, -N=0 and

NXI X2, aitePeiRidior nore of the hydrogen atons of the indole ring can be
repl aced by Y, R2 is selected fromthe group consisting of hydrogen,

G _20al kyl, C2 20alkeKy C2_20al kynyl, Cl_ 1520acyl, C3_8cycl oal kyl,
C3_8dycl KEHPLCONXy z,qf@ﬂléﬁ@alp%ef Rdedr oal i cyclyl; and

R4 is hydrogen or C,-C; alkyl;

X, and X, are independently selected from the group consisting of hydrogen, C;jpalkyl, C,.
15  joalkenyl, Cjjealkynyl, Cjaeacyl, Csscycloalkyl, Csscycloalkenyl, aryl, heteroaryl, and

heteroalicyclyl; or

X; or X, may, together with the nitrogen atom bearing them, form a 3-8 membered ring,
wherein the 3-8 membered ring can be fused to at least one 3-8 membered ring, wherein the -

20 ring can optionally comprise 0, 1, 2, 3 or 4 further heteroatoms selected from the group
consisting of oxygen, nitrogen, sulphur and phosphorus; and wherein the ring can be substitﬁted
by at least one substituént selected from the group consisting of hydrogen, hydroxyl,b C\-z0alkyl,
Caaoalkenyl, Cjyjealkynyl, Cjjacyl, Cssgcycloalkyl, Cjscycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,

25 isocyanato thiocyanato, silyl, perhaloalkyl, sulfonyl, sulfonamide, thio, -CN, -COOH, -SH, -
N=N, -N=0 and NX;X,.

49. A compound of Formula VIII
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R3 is (CH2) CONXI X2, n being an integer from1l1l to 4; R4 is hydrogen or Cl-Cl
al kyl; 20 wherein Xl is hydrogen and X2 is one selected fromthe group
consi sti nyoab1i@i4@28al kyl , C2_20al kenyl , C2- 2oal kYnYl, E@CTRGacwl0)0286
C3_8cycl oal kyl, C3_8cycl oal kenyl, aryl, heteroaryl, and heteroalicyclyl. 25
53. The conpound of claimb52, wherein RL is (CH3).-aryl, mbeing an integer
between 0 to 4 and Y is hydrogen. 54. The conpound of claim53, wherein Rl
is selected fromjihe group consisting of 2'-CH3- WO
2011/ 014128PCT/ SG2010/ 000286 SBHS, 3'-CH3-C6H5 and 4'-CH3-C6H5. 55. The
conpound of any on& of clains; 52 or 54, wherein R2 is Cl-8al kyl or
C2- 8al kenyl . R, 56. conpoynd of claimb55, wherein R2 is octyl or
i soprenyl . B of any one of clainms 52 to 56, wherein nis
1. 58. The co und off any\gne of clains 52 to 57 wherein X2 is one
sel ected fromthel|group 10cons/sting of G _mal kyl, C2_10al kenyl,
C24, 3al kynyl, G _ ~ cl oal kyl, C3 8cycl oal kenyl, aryl, heteroaryl
and heteroalicyclyl. 59. g\pharnaceutical conposition conprising a
conpound of any one of cIainsR52 to 58. 15 20 25 30 35

2 - _

(vin
or a pharmaceutically acc;eptable salt thereof,
wherein
5 R, and Y are independently selected from the group consisting of hydrogen, hydroxyl, C;.
zoalkyl, Cyapalkenyl, Cy.oalkynyl, Cj.0acyl, Csscycloalkyl, Csgcycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N=0 and NX;X;, |

wherein one or more of the hydrogen atoms of the indole ring can be replaced by Y;

10
R; is selected from the group consisting of hydrogen, C;.ypalkyl, Cs.5palkenyl, Cz_zoaikynyl,- C;.
20acyl, Csgcycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl and heteroalicyclyl;
Rj is (CH,),CONX;Xj, n being an integer from 1 to 4;

15

R4 is hydrogen or C,-C, alkyl;

X, and X, together with the nitrogen atom bearing them, form a 3-8 membered ring, wherein
the 3-8 membered ring can be fused to at least one 3-8 membered ring, wherein the ring can
20  optionally comprise 0, 1, 2, 3 or 4 further heteroatoms selected from the group consisting of
oxygen, nitrogen, sulphur and phosphorus; and wherein the ring can be substituted by at least
one substituent selected from the group consisting of hydrogen, hydroxyl, Cl_zoalkyl, C..
soalkenyl, Ciaealkynyl, Cjjeacyl, Csgcycloalkyl, Cjgcycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbbnyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
25 | isocyanato, thiocyanato, silyl, perhaloalkyl, sulfonyl, sulfonamide, thio, -CN, -COOH, -SH, -
© N=N, -N=0 and NX;X,.
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50. The compound of claim 49, wherein R; is one selected from the group consisting

0]

(0]
/- \ ] ) I
—CH,CON  NCH; —CH, C—NQ —CHy"C—N
of —/ and .

b

51. A compound of Formula IX

(IX)

or a pharmaceutically acceptable salt thereof,

wherein

R; and Y are independently selected from the group consisting of hydrogen, hydroxyl, C,.
20alkyl, Cy.p0alkenyl, Cg.p_galkynyl, Ci.oacyl, Csgcycloalkyl, C;.scycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
isocyanato, thiocyanato, sily1, sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N=0 and NX;X5,

wherein one or more of the hydrogen atoms of the indole ring can be replaced by Y;

R; is selected from the group consisting of hydrogen, Ci.zalkyl, C220alkenyl, C;.z0alkynyl, C;.
2oécyl, Cs.scycloalkyl, Cs scycloalkenyl, aryl, heteroaryl and heteroalicyclyl; and

' R; is -(CH,),CONH, or CH,NH,SO,CHj; and

R4 is hydrogen or C;-C, alkyl.

52. A compound of Formula X
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Y
oA
C T >

F

X)

or a pharmaceutically acceptable salt thereof,

wherein

R; and Y are independently selected from the group consisting of hydrogen, hydroxyl, C,.
soalkyl, Cy.opalkenyl, Cs.opalkynyl, Ciapacyl, Csgcycloalkyl, Cs.scycloalkenyl, aryl, heteroaryl,

heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy, |
isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N=0 and NX;X,

wherein one or more of the hydrogen atoms of the indole ring can be replaced by Y;

R; is selected from the group consisting of hydrogen, C,.xpalkyl, Cyz0alkenyl, Cy.5palkynyl, C,.
20acyl, Csgcycloalkyl, Cs scycloalkenyl, aryl, heteroaryl and heteroalicyclyl; and

Rj is (CH,),CONX;X>, n being an integer from 1 to 4;

R4 is hydrogen or C,-C, alkyl;

wherein _

Xy is hydrogen and X, is one selected from the group consisting of C;galkyl, Cs.o0alkenyl, C,.

zoalkynyl, Cya0acyl, Csgcycloalkyl, Cs.gcycloalkenyl, aryl, heteroaryl, and heteroalicyclyl.

53. The compound of claim 52, wherein R, is (CH;)y-aryl, m being an integer between 0 to 4
and Y is hydrogen. '

54. The compound of claim 53, wherein R; is selected from the group consisting of 2’-CHj3-
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CeHs, 3’-CH3-CgHs and 4’-CH3;C6H5.

55. The compound of any one of claims 52 or 54, wherein R; is C;-galkyl or C,-galkenyl.

56. The compound of claim 55, wherein R, is octyl or isoprenyl.

57. The compound of any one of claims 52 to 56, wherein n is 1.

58. The compound of any one of claims 52 to 57 wherein X; is oné selected from the grdup
consisting of Cj.jpalkyl, C2_10alkeny1, Cs.i0alkynyl, Cj.jpacyl, C3_gcycloalky17 Cs.scycloalkenyl,

aryl, heteroaryl and heteroalicyclyl.

59. A pharmaceutical composition comprising a compound of any one of claims 52 to 58.

96



