WD 2011/ 014128PCT/ SG2010/ 000286 SMALL MOLECULE | NHI BI TORS OF

| SOPRENYLCYSTEI NE. CARBOXYL METHYLTRANSFERASE W TH POTENTI AL

ANT| CANCERYRGH M 41¥® CROSS- REFERENCE TO RELATED APPL| CATICA&§2610/000286
[ 0001] This application clainms the benefit of priority of Singapore
application nunber 200905128-5, filed 30 July 2009, and Si ngapore
application nunber 200907728-0, fil{ed on 20 Novenber 2009, the
content of bSWMpMQbECUbMBh@ORéM%ISOWM CARBOXIe

N LS enti i PRI RANMIHIONSE wiid P GTENTIAL AN ER i’

The present inve conpounds havi'ng anti - cancer

activity, in particularly to inhibitors of isoprenylcysteine carboxyl -

met hyl transferase (Ic (% and nethods of .its use. The invention also
provi des a-met hod of CROSYS-REFEREMNCE TOiRELATEDARRIIGAIHIONS net hods
of di s‘iaases treatment ‘and to pharnaceutical conpositions. of the

conpounds. E 0003] Proteins w

ot 11 egut LRUEAE e iion L e Mo e o o e Bapitee el g i ber
prot ei ns maeﬁm Saﬁ&dﬂOeIsl)oioop,oaﬁ-St:ﬂ@m-kapplmaedn mﬁhef vamsso tﬂlaion 20
are inpor and func

ant .fo ir localdzatio l||t
o £ 1 ot NBTRRLEF 2005h fieicap E o puS kP iredielehR HeompraRbRUerBREe it
(fanesyl emirgpforallpgeossyl) to the cysteine of the CaaX notif 20 by
prote famesyl transferase (
ger anyl geranyl transferase-1 (@%9%53&%&1%|y This is
fol | owed by[do0g] eTHO PraeROknveitidn RIARS® bmpoimdt Q{amngaﬁntf-é&@@pﬁdtﬂﬁ% in
(AAX) by RAS convertin enfzyme (RCEl) and carboxyl net hyI atign of
C terni naﬂaﬂbﬁu@ﬁ@ tey%lil 9PTF‘%%¥F‘§WIC oxdimethyiigznstsiase (Iemt), and methods

met hyl t r agFsitsefidS ¥hé hshtion m&DPALIdIhQ H&Rdd ¥¢ Rifing a%élﬂhﬁﬁk e RuRs, to

CaaX proteins is the RAS fa of 25 reqgulatory_ proteins. RAS'is a
very i npdPetheds ofgiseasen tsatraskt OPBW"%PQI spppesttioss ghhe ForgPYathway s

that gontrol diverse procaseERGROGNS UIOPHE IRVENTIGNI i tY,
proliferation, cell adhesion, Sopt osis and cell mgration.

Activating H903k i Bietelns, vithsa mti segpnte carmsEnbien of heathvrys hiseporiad in
of a | ar gpchsrbes. Pess Prdtéind WHB S0 %nﬁn@r@tﬁgpﬂéﬂ%laﬂ@dal Waﬁ&s MR Yare

cancers contain alterations upstream of I N Si gna I Ng

cascades igRgriador el lecalizating.pésbiley |%Mhoaafrhsonm’s=angn& #e uwgmteql by the
cont ri but Qafian b¥ FPIsbSERRE hdiety (famesyl or geranylgeranyl) to the cysteine of the CaaX motif

20 by protein famesyltransferase (FTase) or protein geranylgeranyltransferase-1 (GGTase-1)
. respectively. This is followed by the endoproteolytic release of the terminal tripeptide (AAX)
by RAS converting enzyme (RCE1) and carboxylmethylation of the C-terminal prenylcysteine

by isoprenylcysteine carboxyl methyltransferase (Icmt). -
[0004] The most widely studied example of CaaX proteins is the RAS family of
25  regulatory proteins. RAS is a very important molecular switch for a variety of signaling
pathways ‘that control diverse processes like cytoskeletal integrity, proliferation, cell adhesion,
apoptosis and cell migration. Activating mutations in RAS genes are implicated in the
. pathogenesis of a large number of solid tumors and hematologic malignancies. Many cancers
.contain alterations upstream of RAS in signaling cascades and the resultant hyperactivation of

30 RAS is thought to contribute to tumorigenesis.

' [0005] The possibility of blocking RAS-induced oncogenic transformation by inhibiting

the enzymes involved in the post-translational processing of the CaaX motif has been explored
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[ 0005] The possibility of bl ocking RAS-induced oncogenic

transformati on by inhibiting the enzynmes involved in the

post - t ranswgtzpﬁﬁéfn%rocessi ng of the CaaX notif has bed*TEHIE0HSS WO
2011/ 014128PCT/ 8G2010/ 000286 for its therapeutic potential. The
protein prenyltransferases in particular FTase have been targets of
maj or drug di scovery prograns. FTase inhibitors showed significant
activity fonitsrespeutivgetestid UThegirotpin padnyltransfersses in patiadsr Fiatei en¢ bech &lgets

been di sa inti i u t he ranyl ger anvl.ati.on .of .
oubet  nt B Btk aREGRLI bikefiR. FRade SnTPAMHORES PR RyiPy, i guovse
been shi finedkld but bknigsd Stiialsriangahedr | pafees hydregerRGsApiidingC possidy due to the

potential therapeutj.c targets. In rticylar, there .is keen interes
1 devel oBT g AL =fomp EriStEes by GPTare) e ot o iibiiah et pgyion has
genet iy abudn phiftedaht pest-prehylafidredny @fiés ROE Midd Tetn€ 58 podéiitibMhéripu@él takgets. In
significant i ngr)athr rren% of . oncogle‘resi s. in several tunpr cell nodels.

[ 0006] To RpEtelary fprgds kpspsiolereshin qeupipPing Koo Horp 4y, yiepyeof studies that showed
i nvest i gath@OeendiftCankdi phifmaebRsiRal ikefRATYN WiES 1Bt aStiAEC100 Sy LiRANOEY ShfHifRnt
(AdoHcy) and compounds that increase intracellular AdoHcy. AdoHcy is
for med wWhPRECESRTESIYP 65vEHe fBoRsell madely yzes the transfer of the nethyl

group from {odse N Oy Hath ahRe R128Rs GARNEhRibitGts thRee %ﬁ%ﬁ@ﬁ%tedﬁ@ﬁhﬁyst class

binds to and conpetitively inhibits nethyltransferase activity.

HowevEl, wesress ofsSwdenosyBamesystripe (detlwi) 129 comppends thatdineressecingaceHalar
activity Rloreihefdafly ¥ imddBlibhl 4 [RASIRLESES caldlfzes AELNisE: 32 Phethyl -

Tam 15 inhibitors i§ structural anal bgues of the substrate

preny| cyssreRmdronex ggenesylmedioning ceydpMeds dgrethy| subsieatet didaHcy AFE)s dmdand
N-acetyl - iﬁ"‘réw i {: h N
conpetit i%’gﬂ’ ?{nhi bi 1<iﬂgfrijggoeﬂa_ En%%i&%:ﬁ%e“aggﬁ tr ucteﬁ%hﬁﬁﬁi%gg%?gﬁgg%emhlbmr.
car boxy- tefrlpmhand affestyythe geivity 96 other enallylae swthylt@asiErapssolThs sesond ¢lesp of lemt
woul dyd AN P c rat ej

5oL Obé?]"ggfas %%%ﬁ;%%?&nﬂyl%og%s B RS RIBERC RO sheRtl. B atRRC AR RELLYSs-
( 245- ( 3- rfetohsyl-pheysiping- (AFED y Bad HN-astl-S-Brapylganeyldrybeding s(AGGC). These

S tive ohi b - < e X 1 a
o corpety el ik Amelisbe b G0 B Kol ool el fieb Bl 2 o B it
caused t hmenylaysteina tof proassseRABa¥ muloteing aheyewoeldi idpasted laggeontibef af pocesses

signaling.l I It bl ocked anchorage-i ndependent growth in
a col on %ghgg?eﬁc%gﬁaagﬁﬁ%a\i}\%i ch was reversed by overexpression of '

| cnt .20A r ecEM07)r epor tCysimetheuil {FEt(32bethyipheayl)-droctil- 1HLindg6-E gylabyramide) is a
cysmethynil is.a.mmjor tributor . to t.he cell death that co ies.
phar macol SEPERIVY PR AT E shrenyiled SPas oS REe HekrOeB R PR PO
mar i ne spbanmethyl doper AddMeraGysneethyajl keyisedrihe enifpcasing opR AR asd {mpaired/ tpadeesial
13 hydr oxychal cones fi.avanaone .5-gl.abr o have been i.dentifjed as
o ot YD SO Pevhing 6 PR rURH Bk DEPE PR g o ol
drug-1i I(;e:afl&gtcdl fife whychnedshigvdrbdd l@Oov’elﬁﬁpieEﬁoﬂ hﬁlcimsh chE)eﬁff'te%bll‘ﬂ @howed that
conpo A ate. However, cyspethynil has n i SSOCI e X

£ ot FondiHeEs SEAMPRERy T RPN A A oo G e St dhat accompanics
sol ubi I'i tphafi¢olpgicanhlibitiby of RALI i ct its clinical application.

Al t hough rmohigfi catjons made at the N-substituent of the indole ri n}q _
and the WOIU9BRIT/ Somenspest pedser Sovonses SBARESS (SPerppdinsmine Aplysypine 6) and

cysnet hy—rglinwgﬁenyméanﬁa{ym alcbiif, £!tlaidoad SLALRYFRGR: BlentiBERBed as Tomt
anal ogs i's unknown. - [ 0009] Therefore, there remains a need to
i dent i fy ishipisers bytetheyhwiensiettioar sveally petent iphihitore anlank dwgdike deatured. Cysmethynil

t her ageuty RRE Iidst| PlondidifiP Lo NG SfateXHEbibveE tf?};néd. 0 i

assocl at eljgl%\}a\nﬁ% h an?ﬁt Bllél}c'ﬁl%at y.%%glgﬁat Pgo a ?ﬁr-?ﬁg? (o) lj'ié%tﬁoggfsﬁ%gble

i nvent i orfubdsiopalisies dwl s bighbipenhilicith and peo apesoas paulelity may potentially restrict its
clinical application. Although modifications made at the N-substituent of the indole ring and the .
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i nhibitor of lcnt. [0011] Anot her object of the invention is to

provi de a,Qhar ceutical conposition that can have an

anti-prol i Y83 WH*ffect on cancer cells. SUMVARY OF TFIGE/SCRUERI2EN
[0012] I n one aspect, the invention provides a conpound of formula |

or a pharmaceutically acceptable salt thereof 15 wherein Rl and Y
are independently selected fromthe group consisting of hydrogen,

hydr oxyl , pi@hyl sOBstitesatsadivysmeticanilioue keenystudied,1the Obinigal relS3n8rofchesa lhhalygs,is
C3.8cyc|ogkﬁ @Xl’ aryl, heteroaryl, heteroalicyclyl, halogen,

car bonyl , I'oCar bonyl , 0-carbanyl, O0-thiocarbonyl, 0-carboxy, 20

| socyanat o, [@(99Dc yEieat¢fore, theteylemamslafrepdim dentify lkifegtive GihibitcTOHcmt Thit can

-NN, -N=0, and wher.ei n r nmore .of t hyvdr ogen atons of th
ol o+ e el ortihE bitec or BeadfRcGn Bt phd isclVR of AR PrBHsRRnpted Wil
consi si i npmohettvigtr ogen, C1. 20al kyl, C2_20alLkenyl, C2.20allcynyl,

C3. 8cycl oal | cyl . 8cycl oal kenyl.,, aryl, heteroaryl and-

ot or ool Loy (DL S0 i8S T eSS e et o Bor 4 SAneaRd feben pepgolent
3 WO 201hB#4da3366iT/ SG2010/ 000286 I'ts is hydrogen or G -C4 al kyl ;

X1 and X2 are independent|y selected fromthe grouyp consisting of.
hydrogen, Cl0Udh| | éypetnergbics s Fhséﬁ‘ﬂnfwrez-tg@Qﬂf@ﬁé’bﬁ{m_ﬂeﬁlﬁ%@mﬁmw that
C4cycl oatdahbve fahnBGH 6l RALIKESTC: ordariéer cIRT €7 Oaryl, and ‘

10
SUMMARY OF THE INVENTION
[0012] In one aspect, the invention provides a compound of formula I or a
pharmaceutically acceptable salt thereof
15

wherein .

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

sgalkyl, Cs.opalkenyl, Cogpalkynyl, Ciopacyl, Csgeyeloalkyl, Cs.ecycloalkenyl, aryl, heteroaryl,

heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
20  isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COCH, -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.z0alkyl, Co.palkenyl, Cszealkynyl, C.
a0acyl, Cs.gcycloalkyl, Cs scycloalkenyl, aryl, heteroaryl and heteroalicyclyl;
25
R is (CH;).NX;Xa, n being an integer from 1 to4;
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5het eroalicyclyl or X1 or X2 nay, together with the nitrogen atom

bearing them orma 3-8 nenbered ring, wherein the 3-8 nenbered ring
i's prefera‘BP)}md WUHthrated ring, and wherein the 3-8 mefSérEd* g5 can

be fused to at | east one 3-8 nenbered ring, wherein the ring can
optionally conmprise 0, 10 1, 2, 3 or 4 further heteroatons sel ected
fromthe group consisting of oxygen, nitrogen, sulphur and
phosphor uR; isdgmdrogdmerdl +Cialierl;r i ng can be substituted by at | east one.
substituent selected fromthe group consisting of hydrogen, hydroxyl,
G 2oal kyl , C2.2o0al kenyl, C2.20allcynyl, Cl- 2o0acyl, Cntycloallcyl,

C3. 8cycl oxl ke Kb ,areamylbpenﬂlﬂ)tlgrsdaditgd froinethelgﬂ)ablonysiétmlg of hathoegan C;.alkyl, Cs

car bonyl , ar 0-carb 3y, carbo O- car o
i socyanat 7(97"ltg f é‘; %P’%yl IFVFY (‘If?'s H?fg étg’y‘%ﬂi‘?fly] )I%E’B@fyl and
- SH, -N=NaeterbiHyeliigloNX1X2; with the proviso that the foI I owi ng

conpounds are excl uded:
3-(1-pi peridinyl nethyl)-1H1ndol e- 1- hexanam ne; 1-(4-nethyl-3-p

enten- 1 xy} Qﬂ%étmtvh Hitrddag Qo B hmaﬁ”fdi'ﬂ 3- e Ring,
1 -yl)- I\I-}((E?)er}g/éll_éreth 1I—I-?Hn?ilgle glamathanatfl:?ﬁnﬁltr%e 2 3:8 b Hog

5- et heny| Wheren %ﬁﬁwm eredniinghis pyaferally ) sptated ww@%d yheewthn arfi membered
honmopol y r@x{(f dafl gla l:use&‘lto]ﬁt GHa5FRInD Ylgrﬁélﬁl%rédgh%n%hergm%%an bptionally comprise 0,

-y1) - 1H I ndol e- 3- et hanam ne; N, 1
- phenlfl - 2L.3% épéﬁﬁmhsmtprﬁefems éﬂlg;mﬁieffmﬂlarw@ copgtmg b exyeen, Jutregsn, sglphur

di hyl ph,
di gﬁfa i de;?,xgghogug, &ﬂwgﬁgﬂﬁ%ﬁagﬁlu}k&%@m q@rgéh%e) s:triag’ciln(xén?g?g&ed

eridi nyl n@?lhth 26w copsistng ¢f ]@deQﬁemyh))dIOB}’L of iopaieyl, 1Cz~zyq!]:e-nlh+¢zn®@w@yl Ci-
1- (phenyl net hy, er t I 0
(1) AR, EEAbNCIE R, hploab g lic b, Shbon,
N, N- di netmwbarhbmd)nyQﬂarbélpWen%ﬂl@pﬁWI)}d 1HP-cariiotye - Ssonyanhtanathicsyanato, silyl,
N N-d t it met hanam ni um 30
5ma %Ytia %‘%ﬁtﬂ%p’hen Fk?r‘%?ﬁy% ﬁl—%n%@gwg’mt hyl k 1
- hegt an?nwmﬂnnprd\dispphmﬂwfﬂ%qmg %Orupoeﬁdswwgbldetzﬁ I yé) (N-l (4-p
yriarny &, o-nmethyl-o - -pIp
eri di nyl g ]h%P% d%m%gtﬂﬁlﬁ lﬁ-lgﬁggi%ga%mn%ﬁl ndol e; and WO
2011/ 014mm@-ﬁ&m‘wD@B%(ﬁﬂe%ﬂmyﬂlylbd-lﬂ(lﬁddlbﬂen@hallamsle- met hyl but - 2-
enyl)-1H 1- m.ne, 0013] In a second
aspect, hteﬂ?ug\a/nég p%)%‘}%h%eo‘\g}n%h%n ??10 'o?ﬂlaﬁlrag%’ah ng a conmpound of
f ormdota 13- et]ihgzl—h@ﬂ#dudethyieﬂ-h(db@yhnmlhmglIa-hplohs?phleﬁmamnp(humdpdlymer (9CI),
sol uti on I&qndt' tﬂyﬂg (.;: Ecny?%?o%@rclj- 9 fl) II?&nrHEI)le%-methanammc
N, 1-dimethyl-N-(3-phenyl-2-propenyl)-1H-Indole-3-methanamine, (E}- (9CI);
3-[{4-(2,6-dimethylphenyl)-1-piperidinylJmethyl}- 1-(phenylmethyl)-1 H-Indole;

5-phenyl-3-{1-piperidinylmethyl)-1H-Indole;

25 1-m€thy1—3 -(1-piperidinylmethyl)-5-[3-{1-piperidinyl)-1-propyn-1-yl]-1H-Indole;
1-(phenylmethyl)-3-(1-piperidinylmethyl)-1H-Indole, hydrochloride (1:1);
I-(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-methanaminivm;
30  N,N-dimethyl-N-[[1-(phenylmethyl)- 1H-indol-3-yl]methyl]- 1-heptanaminium;
| N-(phenylmethyl)-1-(2-propen- 1-yl)-N-(4-pyridinylmethyl)-1 H-Indole-3-methanamine;
5-methyl-3-(1-piperidinylmethyl)-1-(2-propen- 1-yl)-1H-Indole; and
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(I'1); wherein Zis a |leaving group, under conditions to forma

compound of forrmula 11 (111) 10 The nethod further inc|ludes adding
an am ne dﬁ8zgﬂm$Pa%hyde to the solution obtained in tF&TSCRL00LR28E4,
to forma conpound of formula I. [0014] In a third aspect, the

i nvention provides.a nethod of killing the cell. The nethod incl udes

adm nistering to the cell a compound of fornula | as described above.
[ 0015] | nNathybdN- ((ﬁ]—ﬂaemeb(}metliglbﬁmmyﬂ)i-thﬂnb&-@ﬂmﬁwlﬁnbanamhmuti cal

conposition ha pmaceu i cal ion i udes the co
of Formul o 10038 SRR AREED Ui BenfTBRTde) Hmo i H SR  RfRnd of
i nvent i onfopnhaldild@he andtlﬁiihﬁdudﬁs dddmgta plgsphifaeonigound tda aohitise a6iaifing the’
di sor der aSSOC|£@@g lcnt activity. The nethod incl udes
admi ni st eFfHGH of formula | or a pharmaceutical conposition
as descri bed above. [ﬁll?] a sixth aspect, the invention provides
a conpound of Fornul a W '.1/014128PCT/SG2010/000286
(V11) or a pharmaceuticallly acc:ptab e s§lt t hereof, wherein 5 Rl and
Y are independently sel eg gr otip conS|st|ng of hydrogen,
hydroxyl, C _ nal kYl, C2- N C2- 20al kynyl, Cl_28acyl,
C34cycl oal kyl, C3. 8cyc|oalkeny| arygﬁyheteroaryl het eroal i cycl yl,

c

hal ogen, carbonyl t hi ocar bonyl, O- banyl, O-thiocarbonyl,
0- car boxy, isocyanato, thiocyanato, ', sul fonam de, thio, -CN,
-COOH, -SH, -N=N, -N=0 and NXI X2pherein one or nore of the hydrogen

atons of the indole ring can be replaced by Y,
wherein Z is a Ieavmg group, under conditions to fori a compound of formula III

(L
N
\
(1m
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 L.
. [0014] In a third aspect, the invention Aprovides 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 ab_ove.
[0016] In a fifth aspect, the invention provides a method of treaﬁng 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 provides-a compound of Formula VII
20°



10R2 is a teipenoid; R3 is (CH2),ICONXI X2, n ‘being an integer fron11
to 4, R4 is _hydr gsp or Cl-4 al kyl; X1 and X2 are i ndependent

sel ected f Hﬁ'gﬁoup consi sting of hydr ogen, Cl-201 éﬁfKQEQN‘nSG
nal kenyl , C2_20al kynyl, Cl1.20acyl, C3_8cycloallcyl, C3.8cycloaLkenyl,
aryl, heteroaryl, and heteroalicyclyl; or 15 Xi or X2 may, together
with the nitrogen atombeating them forma 3-8 nenbered ring,
wherein the 3-8 neWbered ring can be fined to at | east one 3-8
menbered ring, whergin the ring can optionally conprise 0, 1, 2, 3 or
4 further hetegoatong electea fromthe group consisting of oxygen,

ni trogen, sulp gf us; and wherein the ring can be
substituted by at uent selected fromthe group

consi sting -of hydr _20allcyl, 20 C2-20alkenyl,

C2. 20al kynyl , Chna oal kyl, C3.8cycl oal kenyl, aryl,

het eroaryl, heteroali al ogen, carbonyl, thiocarbonyl,

0- car-banyl, O-thiocarbonyl, Oicarboxy, isocyanato, thiocyanato,
silyl, perhal oal kyl, sulfonylfﬁsulfonanlde thio, -CN, -COOH, -SH, -
N=N, -N=0 and NXI X2. [O In a seventh aspect, the invention

provi des a conmpound of Formula VIII WD 2011/ 014128PCT/ SG2010/ 000286
or a pharereadatmaseyticgllnerceniabddsadt thexkaf, t her eof, wherein 5 R1L and Y are
i ndependey %%gmselected fromthe group conS|st|ng of hydrogen,

hydr oxyl , %" 20al kY1, 2. 20al kenyl , C2_20al kynyl, Cnoacyl,

Cntycl al Re giid YGm: yindeperidentiyy Iselecafr@fromhbe er@aropm:sthlgt @"rlu@im@y,cli)yﬂthyl Cy

0 car boxySkloCy sl CARBRA, ¢, fabf COMCIR LRGN g, ggrom

- COOH, - Stdterodiclyl; NialbgemdcadinXh, tlmmenbenyi, @)}enrmmmﬂmfcadbhwlhﬁdc@lgm@

atons of the ind a i e
the gr oupls?:c e '(t?lln A a"?qg’h;' ‘:’18‘3@%‘ y& é)(%'% gﬁérﬁylﬁ éﬁg} 7"1%5}\%‘!%“
Cl _ 2oacywherénoyecoondric pf the @mrygdmmmfyhc indely hing beetterreace baivd

het er i is (CH2) CONXI X2, n being an integer from1l to 4,
R4 is ydﬁ%ﬁ&#‘%‘iﬁﬁi C4 al kyl; wherein Xi and X2 together with the

ni trogen Riie m:ﬂmg,ammglxzhﬁh@mg (531 imtegeﬁ‘rdin endheR,achydragn owtle{:e hjny1§[5 t he

3-8 nmenbeged ri.ng can bef ast one 3- n

wher o n_chend g SrecRleagiepits Shlos: R 68 Btpub Fonsiiiig B 0B, ot C:.
heteroatqgamagleciﬁdkﬁﬁmnmnﬂﬁquaugqﬁmﬁ&wﬁtCmﬁyaﬁﬂﬁawge&wlnh&&ﬁﬁgn and
sul phur hos {’}orus and wherein the ring can be substituted by at

| east on e?Ft sel ected fromthe group consisting of hydrogen
hydr oxy! , Xpepadzlxﬁw, ,tog%er et ke ttrogeditort) ddrigNditm, ML B8 membered ring,

Cntycl oaI | ¢ cl ogl keoyl ar I eter aryI 20 hetergalicyclyl,
hal ogen, Y‘f]é‘%’{% Cn}¥ ’%t“ @é‘{&bt&r?f/ castepng 3§ mephenqg ring, Wherein the
0- car boXyring s@ca;ﬁmalm c&dapmymnﬁtp 3 of hyﬁnhaen&aba&hkxéleaw IfoRNike . ‘group
sul fonam de,, thiqg, - - COOH, -N=Q and_ NX1X2. [0019

an ei ght heoRgipngor OHE’é’“a THGRED %ﬂ?h%mhawoamc@ﬁp@ﬁw&l ¢ ripy P%ﬂﬁeaﬁu situted
WO 2011/ %2&%&% St ALAQLRRESES from the group consisting of hydrogen, hydroxyl, C;.z0alkyl,

20 Capealkenyl, Ciiealkynyl, Cigpacyl, Ciscycloalkyl, Csscycloalkenyl, ‘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



(I'X) or a pharmaceutically acceptable salt thereof, wherein 5 R and
Y are independently selected fromthe group consisting of h drogen,
hydr oxyl , fOQQéPﬁW1, C2- 20al kenyl , C2-20alicYnYl, Cljf@@@%@W““”m
C3. 8cycl oal I cyl, C3.8cycl oal kenyl, aryl, heteroaryl, heteroalicyclyl,
hal ogen, carbonyl, thiocarbonyl, O0-carbanyl, O0-thiocarbonyl,

0- car boxy, isocyanato, thiocyanato, silyl, sulfonam de, thio, -CN
-COOH, -SH, -N=N, yN=0 and NXI X2, wherein one or nore of the hydrogen
atons of the indolé& ring can Ipg replaced by Y; 10 R2 is selected from
the group consisting of hydrogen, Cl.20al kyl, C2.2oal kenyl,

C2_20al kynYl, B dl oal kyl, Cntycl oal kenyl, aryl,

het eroaryl and het§ro ) \; and R3 is -(Cl112) 2CONH2 or
CF12NH2S02CH3; R4 |ls hydrjogen U k- C4 al kyl . 100201 In a ninth
aspect, the inventkgn M| ¥ a conpound of Formula X 15 R4 PO or
a pharmaceutically a v”%abl salt thereof, wherein 20 Rl and Y are

I ndependently selected fromthe group consisting of hydrogen,’
hydroxyl, Cl1_ 2011cYl, C2.2o0aRkenyl, C2-2oal kYnYl, G _20acyl,

C3. scycl oal kyl , C3.8cycb§ﬁ kenyl, aryl, heteroaryl, heteroalicyclyl,
hal ogen, carbonyl, thio onyl, O-carbanyl, O-thiocarbonyl,

0- car boxyor a phéindditic I bAL28pbTd salcdkid,000286

wherein

J
P

5 R, and Y are independently selected from the group consisting of hydrcigen, hydroxyl, C,.
sealkyl, Cz.apalkenyl, Cy.palkynyl, Cy.20acyl, Csgcycloalkyl, Csgcycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, Q-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, Cy.p0alkyl, Ca.aoalkenyl, C;palkynyl, C,.
agacyl, Ci.geycloalkyl, Csgeycloalkenyl, aryl, heteroaryl and heteroalicyclyl; '
R; is (CH,),CONX, X, n being an integer from 1 to 4; R, 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 cdﬂsisting 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, Ciaealkyl, C,.
soalkenyl, Craalkynyl, Cigeacyl, Cisgcycloalkyl, Csgcycloalkenyl, aryl, heteroaryl,
20  heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,
isocyanato, thiocyanato, silyl, perhaloalkyl, sulfonyl, suifonamide, thio, -CN, -COOH, -SH, -
- N=N, -N=0 and NX,X;. - |
[0019] In an eighth aspect, the invention provides a compound of Formula [X



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

t he i ndol eVPi2RY0dHA8 be replaced by Y; R2 is selected fgﬁﬂ¥¥¥@w@WBﬂ®
consi sting of hydrogen, d:20al kyl, C2.2oal kenyl, C2-20al kynyl,
20acyl, Cntycl oal kyl, Cntycl oal kenyl, aryl, "heteroaryl and
heteroalicyclyl; and 5 113 is- (CH2) CONX1X2, n being an integer froml
to 4; 124 is hydrogen or Cl-at al kyl; wherein X1 is hydrogen and X2
is one selected fromthe grou@sconsi sting of G _20al kyl

C2. 20al kenyl, C2 zogsi kYnYl, G 20acyl, Cntycloalltyl,

C3. 8cYcl oal ken§1 oaryl, and heteroalicyclyl. BRI EF
[0021] The invention will be better

understood-with reflerencejto tled&tail ed description 10 when
considered in conjtgctigwwtl the non-limting exanples and the
acconpanyi ng draw ngs: 10021 Figure 1 shows Table | listing the

conpounds of Series | and thekr I C50 values for lcnt inhibition and
cell viability, in which the Re substituent is nodif.ied.
[0023] Figure 2 shows T ée 2 listing the conpounds of Series 2 and
their |C50 values for 151TCmt inhibition and cell viability, in which
t he .122 swebgthatmueeniticaldy swoetitdbleshlt theredf0024] Figure 3 shows Table 3
listing thE conmpounds of Series 3 and their I C50 values for lcnt
i nhi biti of"and cell viability, in which the 1(3 substituent is
repl ackd Riyaml Yedrt iindeperalehtiesaécttd fdraithe group cohf8idg] offfiyditigen, dhydhawl C,.
Table 4 listiing the ¢ ounds of, K Series 4 an heir 1 C50 valu for
201 et 1 Yy RS QAR Croesrh Sy YR s ARG e stitoors
Ir:_epl acecSi Kbyher@ali%%ﬁlglt iHal5d@|&_i, edrlaiyl, Ltﬁlﬁﬂaﬂ:@ﬂ)ﬂ,i @’-bﬁﬂ?ﬁiiﬂ,e_ii}-ﬂliocarﬂ)&gﬂﬁﬁ)-garboxy,
igure 5 shows e i Sting.the compounds of Serje and their :
G20 val RSSO RBAYAR R DY POFTEROCHIO S eIy SH, FNSth SO N
subst i t ueRkeréifi oh©§H 168 Of Y hidto Nl A0EnsSIfdie: i6ddlé Ang EMAR fhplide@by §; 6 Shows
Tabl e, 6 Iisliqg %pg conmpounds of Serjes 6 and their_ | C50 values for
251 cnt® i rife BiselPSr Gom teaegrpur sonsisting Sf hyroztihiCapatkik Gravalgmy: Fradhmyl £1-
repl aced Jpichh) Gityolohi ,e;_agclsm&nm,aiyp,mﬂtemamaﬁdﬁm&bélic«gayi;gﬁu of 'the R2
substi tuent.. 002%? Figure 7 depicts the lcm_inhibition activity
of cysmetFainrCHREEONH20p P BEHg Reishedsogep o rkYs) :  conpound
J38G (t akenygonoima kathth adpbct, BB thveRTBAPINEd3 A coinpbeid JEFBmiaR! € 4) .
30[ 0029] Figure 8 depicts the anti-proliferative activity of '
cysmetlaynil (cys), conpound J170 (taken from Tabl e 5); conpound J380
(taken from T{bl e 6); and conpound 33 (taken from Table 4). WO :
2011/ 014128PCTX SG2010/ 009286 [ 0030] Figure 9 shows the binding
capacitie,s1 f.cysnmethynil (0), conpounds (J1 7G 4- 3 (A and
(J38G 6-4 ovi ne serum (FBS) using 4 different

concentration 512M) of each respective conpound.
DETAI LED DES ENTI ON

15 Re
. X .
or a pharmaceutically acceptable salt thereof,

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

a0alkyl, Caaoalkenyl, Cazoalkynyl, Crapacyl, Csscycloalkyl, Csgcycloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy,

8



5[ 0031] The present invention is based on the finding that the
conmpounds of t resent invention described herein can retain or

i nprove on'Bi2 Btlt%ﬁ&%tl profiles as conpared to cysmethyfO/SGAHi0{0an286
mai ntai ning a nore favourable drug-like profile, in terns of |ower

| i pophilicities for exanple. In general, the conpounds descri bed

herei n have enhanced lcnt inhibition activity and nore potent

anti - prol 1s6carawa:t¢,\thioa<amiw,i stiliylesalfumamahpﬁuo e@NJ AW, -SHampe, hSt(ﬂ:hxd]ND(,Xz,

anti-prolij Eeratlé/e effeg ﬁgl seen rﬁast cancer ceI

exanpl e, ASTERSHMIAVER ﬁ‘ﬁ "?g““ﬁt 4 ing 8“§g°‘1&‘cc§dFR:li‘°r‘?8| ’t he

present iRyvinitleaed ﬁﬁmuhedgsulac(ﬁrQWMyafogaqramda&cyl Mhoatkenyl, Cz z0alkynyl, Cy_

onmpound SFIRGe AR ascarakeny at s aif RURairband r om « he

gr oup £ongj istcngnctﬁNnmr @aaﬂg aivitbperdidm 1 €el4;30ad K)Xﬂ‘rogeﬁ:gr epal, mﬂytvherem
20aCY scycl oal kyl , C3. 8cycl qal kenyl

C2. 20al | cyn

het eroaryi %’/3 @Swgﬁc‘ﬁ gpe Seﬂf‘ﬁteggf@l'f‘ thE&F%‘Br‘f?!‘S‘SUPﬁPgE’a?OE)‘BWyFZ20a1¥eny1 G-
0- car banyjaikfnt, fd ¥yel ;096 N0alke Rdt@roarll) bRCNAGES R yclyl.
silyl, su%u? onam &%ﬁ%m }ooaw é%%ﬁ i iffq*ﬂ: tag?j&I\IXI X2, whe?cejl,n X1
and X2 are defined in tﬁmmﬁll’?l@ﬁtoﬁﬁf@&%‘wster ein. In this
formul a, 0”ﬁ|09i]| Wﬁvéﬂtmﬁ Rl e deaaeihdRiREE wAth Jc?é?edc@‘?&'t}ﬁ‘e Je'td’i‘le Ql@blnf?&‘on
repl aced b n sone enbodi nents, Rl can be hal ogen wh

one of0 f| pensidersfl oioj prajuticEeR ryeitho thep powdimiting| pragifsr ar@rrti@dﬁmmymng
RL can bey{{ihi3) - -aryl and mis an integer of 0, 1, 2, 3 or 4. In

this context, the term"aryl" refers to an aronatlc ring wherein each
of the at oniﬁﬂﬁ%iﬁ’gwg Itshews [Calje il disting de isompenndsrof Beries Lrand dleimiso ydues for

formed byifut i ind §<§V\ﬂ£b1h§?igw}nch%ﬁe R RfBorieln: 1 &hﬁtqan nine carbon

atonms. |n sone enbodi nents yl groups' may :
subst i t ut ed {002 akigire S showailghle grlsupsthe mﬂnmds bﬁSerms e :mdtthdui ds¢ edues dor

phenyl. a I 8 286 et hyl
(O%B)issuggtﬂpﬁj&reﬂnt %@I%ﬂ‘%‘t{ﬁggﬁwwéﬁ fg%ﬁ%%%%&%% n chain atons
of the aryl [00R4igFiguas 3ahows Telde B disiivgethe xampdumnds whBerieRB ang their ICHBvaGGkTor
:EZ ;)henyl'%ufxlnhlbttﬂ)ﬁragd geﬁpwgbn% éf ﬁe ?qldlhtg l:»¥t1t1?tl.c t‘tshrgplac%'@&o ?a_iéary amtée side
CH3- C6H5 ahrind' - CH3- 08H5 5[ 00331 in the corrpound of t he present

i nvention, an typica hat c avi

chai n | engt ﬁ&’z% Apset %OY%JFQ%%E?IS% éf(% ? g A58 ?l%galgg"a‘f%ues for
about2B dambmhibiticard cklh viahilisy, owhiek the Rhﬂibitﬁtlidm isakplpded thiya” s,ub:ait\ﬂaﬂE‘otﬁér
i n conbi tltolg ref&rs to a straight chain or branched chain '
hydr ocar b6 ‘E6Pri™¥f %y at | east one carbon atom which may be ..

sat urated o[002E)Rigures showy Tabls atlistimy the c&tﬁﬂoﬂnﬂ@bﬂslﬁlebetaﬁd SeirONs, valies for

unsaturated aliphati Q cont e.or bl e and/ or
Uil e ponasiapiRRgaps <dlalisoRyhidneR Sl & maa nLas satenge chain.
hydr ocar bon[(mla’qi mgurrays showt Talde bilidtay the h&hﬂ&n&§ oﬂ\&tries 8 San 0 @ikirAlC Rilie§ for
cyclic el enmen The h r bon chai n] ess ot herw se
st at &, HEMH g%ﬂ Hy’C‘Bn"t’lﬁahg‘& bqffcﬂﬂa%ﬁﬁ‘c‘ﬁ'él%an amine side
Typi Ca'|Whaﬁﬂﬁm@)&dﬂh&%d?ﬂdhﬁfnﬁfaﬁﬂéREEtﬂ;lstEtuéri’l‘C' udes | to about .5, to
about 8, to about 10 _or to about 15 carbon_atoms. 15[00341 In songe

embodi ment s {0078 Kigwe {7 fepigtsethe it inbibitign actjvityjof sysmethy)dFyyesompound J17G

Cl 20 | | 1} |cu a
cl-20a k%ﬂkle @éznﬂ-’ga}llékg%yl x%aidianggﬁ}@kéamgr T ﬁﬁ%%}ﬁ/{l !éawéund T3 (taken from

Cr sal | cynyable®i oacyl, G -sacyl, Cl-6acyl, C3-8cycloalkyl, C3-
8Cyc'§ba| kenmeZ] lﬂre 8@%%@(5%%’& }Qéhfgl%{l‘@é &ﬁbh}cgﬁy)(ﬁmethirﬂl (iQH]eéom ound J17G

enbodi nent s can - 8al kyl - 8al k ust a Ive
exanpl e, (takerp fromnTabire 5l dempeund Jéﬁ@ (ﬁﬂk?n friopn T@éb 61 andchmpoundtJAy(takem from
Table 4).



20 propyl, propyl, isopropyl, butyl, n-butyl, isobutyl, sec-butyl,

tert-butyl, tert-anyl, pentyl, hexyl, heptyl, octyl, vinyl,
1- pr openyl WORPINMI12¥ bt enyi | 3-butenyl, isoprenyl, 1- p%ﬁ‘fsé;ﬁ%of‘]‘m“
3-pentenyl, 4- pentenyl, dinethylallyl, I|-hexenyl, 3-hexenyl,

5- hexenyl, 1-heptenyl, 3-heptenyl, 6-heptenyl and 7-octenyl. 1In
certain enbodi nents, R2 can be octyl or isoprenyl. [00351 In sone
enbodi nent s [0030BFigas %shews e bitldihghpdcftids [ PP smet@iing), 6mp&indg €71 7G5 4-
1, 25 2, 3 or 4. In this formula of (CL12)0ONXI X2, X1 and X2 can be
the same 3{Hend (38 6 (R imfcbbeyinerssruntFES) yaipg ¢ diffrrant congenteations 4, 10
enbodi ne , . i endently selected fromthe group -
consistiEgao?ﬁégg?gaéﬁﬁﬁ%gpﬁgfﬁgﬂ§8C1-i5a|ic3/1, G -1 oal kyl ,
Cnal | cyl, C1-6al kyl, OERSIEINDESCRIPTIRN IOFTHE INVENTIONY|

Ezlié’t{}e? cargéti)}l?lﬁy Lf the present

C2-20al I cyn i oal kKYpYl . CrsalkynYl, . Cl-20a

G- oyl - Hlogul e Rl tuendni sl oy g TBR

het er oar yihyendonl desdribed dleredry €hry IretaifOorl imprb¥ee on hitlogicateprofiles Xk @mpid to
may, together,w.th the nitrogen atombearing.th forma 3-8

Tonber o SPREhEHL MBI RHBHE R Mg o gt R da. et o Jover
can be a lipaphilicitiedforieR@npldhk @néral) thdcdinptandiedeschibiel MgretidRaveeenhistied Idme
at Least.ongﬁgther.res ective 3-8 or 5-6 nenpered WO '
2011/ 014 12EPHEPR S GROBOTHRS I HYi-Prefiferaiynrtivifies i) @pes 6l ipsexample Such
2, 310 4nfiyrdlifektneifercoahViBedmah 8fhadahded Bk T6r GaRPIR, HAASWS il Behngle 7
oxygen, nitrogen, sul phur. and ghosphorus“ The ring can be substi t ut ed

by at | edd8urenb 2848 APEUURBLYSIBE Brase Ipyeation PRVigeot somped of iKegngp L or a
hydr ogen, phbihcgutithity &ber M Miher&d- nal kenyl | C2. 20al kynyl

C -zoacYl, G .scycloallcyl, C34cycloal kenyl, aryl, heteroaryl, 5

het eroal i cycl yl, hal ogen, carbonyIY thiocaron_I, 0- car banyl ,

O-t hi ocar bonyl, 0-carboxy, isocyanalo, thiocyghlato, silyl,

sul fonam de, thio, -CN, -COCH, g:
X2 substituents are defined in tT
I n sone enbodi nents, R4 can be a hyld
met hyl, ethyl, propyl, isopropyl, mention a few °
10100371 The term "ring" as described hs +efers to any covalently
closed structure. Rings may include, for exanple, heterocycles (e.g.
heteroaryls and non-aromatic heterocycles), anpgmatics (e.g. aryls and
heteroaryls), and non-aromatics (e.qg. non- ar onét i ¢ het erocycl es). '
Rings may be optionally substituted or(fyi ngs may be fused to at | east

one ri.ng to mpart of a rin st.e The, t,erm."ring systenl refers
DoCtws" S, | iobEhT PR e ShmPal L BYRHE TR e it e ineperrgy SeeRet g e
The term g‘icfupzﬁﬁh's'istﬁﬁ ef Hycggge]ﬁl prgrz]mxyn,etsl.zumhmhcmak?m, rtnrz]@llfyhvlg €190 eCs.
one or nore nds term " heteyoc e' refers to, a ou
conpri si ﬁ@vcya@ggébémc}‘{?ﬂﬂﬁsﬁah E?t?faal{ﬂa BPETRIGEN, Hal0peth Ot CERPTH,
the ring Q-sarBarfid| OAhioddrbstiyh Tl caboxly Si8sdyaiits; tiab&ahdte sIVINgul foh@nide NBiol <N
het eroat o Hetﬁi[:loc /Gl c_riar}%f %na/ be forned b% three, four, five,
six, sevefCOH. gt -TSN.iNRE ang N _ 26 Whefsh 5 3 %Hﬁ}ﬂ?f%ﬁ‘ynﬁ}@ﬁ@éﬁu‘}%mem
t hoseoat QeEcribBY hd26in Rt this Fort e ohd orfmore df HRIHSURGHS htbfs bf {h8 ifRYe ring can be
conprise one, two, three, four, five, six, seven, eight, nine, or

t f
mor e t hafeRiissd Wel el aPmfrembodiments, R} cars be dwlogen @ushpmey bausssaf dfuoring

nunber  ofchi@hbbuiad %oinmeama&reafbwahf%n&;o‘x,ih&wli&qbﬁg) (aPyl%nd of3 dnlinteger
heterocycl e), at |east one other atom (the heteroatom must be
present 9% 0t he, Biong: Inshisicgpigrt e dermjery) rsfercip aggramestie rise yiherein ¢ash of the

oY, T i st b AP A0 L

the tot-al nunber atoms int : i's un
het er2§cy Inirg, pi mygrenihan ning\carbau dloniso frafontectrahadimaentss ainh gtdwps piagidpe dptionally

et o oat ory g RELRELRpREoL A0 Bo Ty b AP b Tt AR o b The

formula I. [ 00361
¥ CAgal kyl, for exanple

10



wherein D, E, F, and G independently represents a heteroatom Each of

Db E, F, and G may be the sane or different from one anot her.
10100391 ﬂ’f@ngf el eroatont’ refers to an .at om ot her BCHSG2BROKBEH or

hydrogen. Heteroatons are typically independently selected from
oxygen, sulfur, nitrogen, and phosphorus, but are not limted to
those atons. In enbodinents in which two or nore heteroatons are
present , metbyl (@:bsubstitnent ety de attachrd tonany onk lof e mdie clsdmetoms obthe aryl ring.

anot her, 0118

ai 1t or ent 2§ i Are Bl vhiER) 83 -Rh T8 005 r B BB Bk Fed ey
t erm " ar oofethe cﬁrbmeimms df cheaplgngluging: dGinpermes Emnmbodimenty, R emsy Ye Q-OHedHs, 3°-
pl anar ri i NG, alized [pi}-electron system conprising 4n+2

[pi] elec 6?‘3}3{5 g‘e’?:gﬂ%&g' an integer. Aronmatic rings may be formed

by fi e, S| mOSS]eIneﬂhe cemgbllmi ofi the pre@e’nt leRtidr) 3G cah PRIl . anMIPAREJ Etfain

may be o onaII | es of artomatic groups include,
but are lfhc ‘i"@'l",“p‘ﬁ(-f‘h‘5’/‘1‘E>ﬁ 133 ‘Fﬁtﬁﬁﬁl t@ri’éiP‘Hng ?‘Pg’ﬁf ﬁP’éWgﬂbO“t 3 carbon
ant hr acermbms meﬂiisadomx{ mcftbmp Faﬁﬂh‘dlnc“ laldde BYin.combfhatist} ATtk to J Rfuidhe EMdin or

aromatic |n416(f Lg{{ benzenoi d groups, conpected via one
of the rifHg PHBR n ca{naﬁ%ng afrlgash pog eARan YoraPhish mpYdifesatypated or

mor e SUbShd)ﬁoUQamp&ysﬂJsﬁﬁxta&d ahil RBIRIR HRfeYdatonds. G GlsRBFa¥eld, aliBhatic group contains
cycloallcyl, a non-aromatic heterocycle, a halo, a hydroxy, an am no,

a cyaWo ope firypeye dopblg) andipr Anlei Gonds falkeml or élmylo&%n%xljhe brawhepgf the

al kyl, &ro@@rbémcﬂﬂﬁlnlﬁw mcl%@e lifdak CHAIRI R Qrell B8 RhlYdnoMik f SR ele@Bnts. The
aIIcyIsuI inyl, an allcylsulfonyl, an sulfanmoyl, or a

trifl uor JweroRgPon chaigewhish maynyalesnetheriseasiated, dieeafi @ydf:rmﬁp 4nd contain any
S & atefhdt of Mo, TGN YRR (o) ThaiBALAREs PloleBBufOR dbbAESt0

Exanpl es of aromatic groups conpri sing substl tutions |nc
not | i mi tabeuttl or frabayt] 15 carbpmateskieny| , 4- hal ophenyl , 3- hydr oxyphenyl ,

4- hygr Oxypm]@&j'ln sgm@reﬂlbgﬁﬂ‘{%ﬁ@yﬁz ca]ﬁ mﬂ‘ﬁﬂng ﬁ%‘@)ﬂh ¢ lid téﬁ%ﬁx\&hﬁﬁgx{%mamﬂ

4- et hyl pheny - 15 net oxyphe
4-trifl u&:as@bﬂo@phﬁé‘ﬁw Clﬁa%ylan@phﬂﬁyl Czﬁeaﬂdyaﬁoﬂnemlkenyl Cp-salkenyl, C,-

di h I h

0 et B R RO BT LB BELOY PR, -
4- pyrr ol |seudpalkeyylpmhylhtemary¢)yr hsz@bglicmiﬂnm cher etmhodmmhssl Bh@m}de C,aalkyl or
4-(2- OXORY! Eﬂ%laﬁ)ql As 111¥1Lt%art) Qg E%a%né)} %Oé%l Jiglgdé %[lplre ggtt %Q?adr txlme&h)g e%h}ﬁ n- .

to an arofatl ¢ heterocycle rrngs nay
t hre@0 f quenyl, fprape], lmpmpy‘s bu@hn wb@hmbum,meq-bmyl mhltﬂmn amyhevem&bh&yl _

ar oups | Hepynerp S8 1R ik bt St PRbrE i, A +
gr oups cqmﬂnnsﬂ; dlglednd}ﬂkykylghmamyl, s-hbxfeuyl atkamnyt luleptenyf, deheptmyl; 6geptenyl

at ons, nt| e _oxygen or ur_atomand up to two
ni t rogen a?g'oc enyoll ’flremgmgmfmf yl% P oc\?yg O 59 Nenzo- and
pyri do f us ed03s rIn\same emsodaﬁlemts,agaﬂpﬁe fommmﬁ)n NXaXon deiaf ah hegdet 601,

25 rm n r r het ero 1 groups
oo O3t i Ondidtr 30 d s PR RE R &5 Sab Bt iuseme Subshtuel & BR be
i lnldeplendeliﬁ'érght%ﬁllaﬁﬁieﬁd Inrclai’fhlhaim;)dlmédﬂs |OXV ancﬁm Bah bdliildmnddhitly rsiﬂectecdlfrcém
al | cyl am ac oxYy, - r oxy cyl, -
ani noal | égﬁ group I??ﬁ‘aésﬁ’?‘ﬁc?f%iili'%‘%/"s &l’rzefﬁ?? zrdlisdy Quwr‘ aﬁlixh émﬂ“@ﬂyﬁr
sul f anoyleali@hyl; 1Q; lba&ms?mztunwnﬁxemhmw CRERRFOA! Yh-skRHDSCI-) gvdel-
but are not |iLmted to, unsubstlfcylt ed and nono- or di-substitute

deri vat i veSYloFr-sagylafiedseh Soscyrianikyls Gy sytieatienyl amh &Fﬁroawlréﬁé hetggpalicyelyl.

pyri dighe,m bikdPéihodMiad Qg or lm;ﬁzap &wﬂ%ﬁ&%& atdde B&rRE XRAL f6im a 3-8
t hi azol-e, benzot hi azol e, isothiazole, imdazole, benzimdazole,

pyr azol e memheregding orgey$ membered gng. B Bricor 5-6 swmiberstl ring campbe 2 sraratadring.
pyri ni di rﬁle 3- 8\/}9g@%ﬁlﬂ%&%ﬁ?&ﬂb@%&%ﬂ%@l&ﬁegﬂﬁff&?pe@% Y bAZ b Membered .

fiirazan, 1, oxadlazo e, 1, t hi adi azol e t hi adi azol e,
11




[0043] The term "al kyl", alone or in conbination, refers to a fully
saturated aliphatic hydrocarbon. In certain enbodinents, alkyls are
optional | yWQL?E’slf"i”tlﬁ% ed. \Wen substituted, the substi tué’r‘FtT"S&rz%‘@fQQ‘gﬁ‘G
is(are) one or nore group(s) independently selected from cycl oal kyl,
aryl, 10 heteroaryl, heteroalicyclyl, hydroxyl, protected hydroxyl,
al koxy, aryl oxy, nmer cai)t o, alkylthio, arylthio, cyano, hal ogen,

car bonyl , inghilde aingeay [also Gowaritsany/l, 2, 8-or Hi vgherihsrepdatons- ssdactedXfyom the group

500! g PRIt oo LTS v A0 L

exanpl e lorteosubétitsent relkctad dney the Eoup Scoesstingnofahwinegen,l hydrodyd, Cazohlkyl, C.

atons, or to, 5 carhon at , erei n a.hunerd cal, range, such.,as "1
to 20" or""’a:‘l-“_(L%lyln Cl é%fg‘xnyf;e@%acm ecg'éﬂclgﬁlggger 3f?¥°{°ﬁ@°‘§'?’\/e?"fyﬁad’§§,mawl’
e.g. "Tl-KeRfoadickolyl, hakgas tdibdnydnthidckepbnyll Qugriemiyr Osthivgardodyy, D-carboxy,

carbon atom 2 car.bon ator car bon atong, etc., Up.tqQ, and

i ncl udi ng‘s%é’a‘&aé?ﬂg'aﬂ°yéP%ﬂ'ssﬁ’E§§Fﬂﬁ'F’8’sd%o‘F“°ar ’|‘C37rcgfm§ﬁi 'H{Tq‘bdg‘,—ob‘iﬁ‘fi Nige:
no'lt3 i Im t Btk X Qand B tstidystimets h.?éldeﬁﬂemg&)ﬁbmpmﬂﬂkorﬂu}%QPr opyl ! blﬁt yl :
n-butyl, is , sec-hutyl, tert-butyl, tert-anqyl, pentyl, hexyl,
heptyl, oct fﬂq’géﬁ% R qn?qwé%wz@f g@&%ﬂ %ﬁwpﬂﬁn-% Gy alkyln s rsargple jmpethyl,
co_nbi nat iémy;,ﬁr@gﬁ,rigop;@yamuga,inghlat,ﬁéﬁti.f,}ygfquar bon havi ng an al kyl -0-
noi et}y. In certain enbodi'nents, al koxy groups are optionally o
substi% ut ed 00 PleFhesEma tring] e described heri Fafers éntyspvitentitsdossd pawstug Rings
fromthe rﬁ%nﬂfd@}l‘@ordby?a‘ﬁlfp%? SbtAQVRs (. Ehh&GOaNE b AbK¥omfi® WRteracycles),
substitution. Exanples of al koxy sgroups i nclude, but are not Iim %’ed
to, met ho¥gmaties Hegy arvhy apblhyteropiisdxindaprn-arpreatics a5 RO-@OABLT HetefasyHes)-
"al kenyl "Rifiks ma¥ b&HRionABy éﬁ%@tﬁut@%ﬁﬁ%s rn?aéﬁfesfusteﬁ t8 18sK¥e Hp Rorkd Bt of 2
contains in the straight or branched hydrocarbon chain one or nore :
doubl e bOHtEssYstER- Ebe teann TIaE BRI ETFess togio Air ey Fings Nieteeavoportrporg Of the
Car bops atHES arclBlod CHATBIE BockiOpcfils (ARG twor flord PinG SRR LPHEre
2 to 10 carbon atons, or 2 to 5 carbon atons, wherein a Runeri cal
range, suwhdss "2 to 20" or "C2-C20", refers to each integer in the
gi ven range o vl t rG .
conpri si ng Eo?g%]%hgn%?(?ﬁcgfe?d§§‘éqgr %ﬁég? ong],q’% 8t%§?pn§%gfd ogg{l%nflgcﬁq%? nrbng
20 car borwkeremet legsh ong itemyibrmuing telkingds grobpn gbmiand ot least one atom foeying the

L, RS A0, AR S AL

di sclafsechinh oveneretthay egaraons Ank phmbgrcofpthesebatoms ukdyobe hEemaohss(ief a

such gro [alot! I M O ethenyl ny| Lo
putenyl ¢ BRepdEiiR mBl borinte 988, kb Tk Eidol iy LI, R RE b more than
4- et hyl - Znimehétgbitems) -Aenad ilhwatiative exhmple, whae44] thi aumbemof cdrbmy atging inra
"al kyne" .as _used.herein.refers to an al rou hat 5. contains in
he ot o B AT SENRA SR 0 St B e M e BHE o3 her (5P oo B
| n cert aibe pedendinnbe ting. Resignhtion \shcelc ol i GelgeteRodycleBe:ferasrbp o tht aumber of
for mple 2 to 20 carbon afqns, 2. to 1 rbon ato 2 10,10, .
car by ateaihen apms o LT AR, A Aob e e A SRR ko BLfiEdines dus
as "2 to wdérsbd thaPthEREErocylRfritizsvill hawaadbitionit @eteroatoms e giny A hétadgiles
e.g. "C2-C20 .al kynyl" nmeans that an al kynyl gro conpri sin carbon .
2t ofrs, 3 CEPHIRE AVS:E, mete eterqzipmss those, Q) OF aibre, Aot anps, B th, e or
An al kynydiffgregu o ohdli othBl EHELBBYIRY mae $elRffiddally eflbituted. Binding to a
unsubstituted. Wien substituted, the substituent( y be sel,ectéed
from t he TSHFREYEF GRDURtANHEAP™ B YR 2 RAPAR ?@ﬁ‘aﬁ@@l@e%ﬂ%‘iﬁoﬁ%ﬁ‘dwu e, but
substig utdrOfot IRERIR B8 ffowdigyne groups include, but are not limted
to, ethynyl, propynyl, butynyl, and the like. [0047] The term "acyl"
as used herein is a group -RC(-0), an acyl group of this

i2



15 invention nmay be substituted or unsubstituted. In certain

enbodi nents, an acg conprises 1 to 30 carbon atons, for exanple 1 to
20 car bon ¥PGREO42 o 15 carbon atoms, 1 to 10 carbon ZCHRE2018000286
5 carbon atons, wherein a nunerical range, such as "1 to 20" or

"Cl- C20", refers to each integer in the given range, e.g. "Cl-C20
acyl" means that an acyl group conprising 2 carbon atoms, 3 carbon
atons, etc., up to and |nclud|ng 20 car on at i

the 20 su ent ect m
above witH regaxd o al gr oup Esu st
groups inglude/b are no nt edpt

2- met hyl propsaoyl , \utmnoyl t he

"cycl oal kyl-" refers to a conpletely saturated hydrocarbon rlng
Oycl oal kyl _gfoups o s i nwefton qay nge LFOMC3 to.

cycloal I cyl group [of thi i nverft iHn beGsubstr ut

unsubsti t pit ed. n subs{i tjut ed, the substrtu nt(s) be ted
fromthe me di scEos ab to k gr
substi t uti onD”"Exanpl of cyc Ik I g o ps |nc e, b e nof‘*E
limted to cyclopropyl cyclobutyl cycl opentyl , cyclohexyl and the

i ke. [0049] The tern1"£yclo h ref o E\\\
cycl oal | cy up onfjai ns . bond t he
ring althqugh, N_f fhere\ s|lnore t t ey cani ot form |II;\?
del ocal i zad pi -£l egt.ron/sy j .88 (at her t he: wo &
be "aryI"D efine rei n)."pCycl oal group DOf thrs i) ventr y
range fromC3 to ' Cg. A cycIoaIkenyI group of WD

2011/-014128 SGQOl 286 |nvent|on may be substituted or
unsubsti t gt ed. subst t ed itu seITet’
fromthe Fne gr drscl above mr aqF to lkﬁi:i:%?
substi t utisQn. es ok gro s Il ncl but not
limted to C ohexen b cy cIo e ta enylP; clod} yl

cycl obut enyl , cyc opentenyl cyclohexenyl cycloheptenyl and the

like. 5[0 As "h |cyc/y{\\refe/2

ring or ofje or |ngs |ng i njt he ring syste eSor
heteroatofys. Th yltal so cfo tarn 0 e or :::L oubIe ohds

provi ded ®at e rm pksel ec ro y¢;ﬂat
in the ringso”Heteroa cycl yIogroups thrs ID entron y be ,
unsubstituted or substituted. Wwen substituted, the substltuent(s)
may be on ¢g?hho e groups i ndependently selected fromthe 10group
consistin f haiogen hydr oxyl, protected hydroxyl, cyano, nitro,

al kyl, al y yl, acyl oxy, carboxy am no and car boxam de.

[ 0051] The %ptlonally substituted” refers to a group in which
none, one, oﬂ’nore t han one of the hydrogen atons has been repl aced

Wi th one or nore group(s) are independently selected from aIkyI
heteroal | cyl, hal oallcyl, heterohol oal kyl, cycloallcyl, ary

aryl al kyl| whergin Dy & Er w5 indepradenslysrnresents jacheterastope [Fach hfif]drlia»&"y and Glanaybe

aryl oxy, QEEQQRhQﬁﬁ%Qh%%hi&k%nmﬁ&y'th'0 cyano, hal o, carbonyl,

t hi ocarbonyl, 0-carbanyl , N-carbanyl, O0-thiocarbanyl, Nthiocarbanyl,

C-anitb, N H988TheSternl fbeiamvptdn” fasulte oammitain, otEere ahabowboronc ahysioogen.

i socyanat yana o] t tr S

tri hal orreltg:ih axrr?tevggl%f %ﬁy?ﬁ‘callg {é‘%ﬁ% ga’&p ?e]ed;ﬂ!d E[(rzrnt%ﬂn odxkéén T fur§ ugléltoﬁ?nut &

am no gr oghosphoRBG] OO Afel notshimiede b doseraviss, Im te&boémebts ﬁl—lﬁrhleﬁ two or more

rC"I_Jﬁ N&??%l%’terggt&‘hg % %’c%gnt %H %&IS %3H7o2'62 etéroétc/)ms %5'32( all'be the same as one an(%ﬁ' 2 H2
some or all of the two or more heteroatoms may each be different from the others.
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Ir —-C-N-CMN --CN _iNCH3 -C-NO -C-NOTh -C2 -MN H2c----NC...
H2H2 QO H2 N r ThANHNI 55 H2c---""112c 250r NW WO

2011/ 014128PCH9EH3Y 0/ 000286 [0053] The inventors hdFa/SERMRA02REL
modi fi cations at the 1(3 substituent or concurrently at both the R3
and 1(2 substituents as depicted in Forrmula 1l for exanple, resulted
in a surprising effect on the. biol-ogical activities of the conpounds
descri bed hd0®@bh. Ahederm 'latansitic'ateferetoaxgmypl @mpsigieg i osvatendpplosedplatar g

5to 8 Sy ion fr n amde side.c aS|c am ne sj de
2 thar n ol SIS R BRI kBRSO ] oftefR) SadEpiTatintEer
t hﬁt bar e Hfbmegljcah!gstmiﬁ beefomieﬂ’ﬂﬁf fige, 304, Ge¥ena Sighty MR, BY Mhdre Aan! KAt atoms.
i nhi bitors and/ or S .nore potent

ant i - pr ol {*F8PaREs P8y ab§e t‘é’nalf gﬂg‘ftﬁ‘gg’ﬁaﬂp[}’et@ WA egi%{’rPﬁll’éa“%EHt R ot
1(3 supst iiditehio phznyleFAphGRRNY blﬁbnarﬂhx@ﬂ?ln&tﬁh&iﬁ yI¢ Pedialinyfl Ofll 234! iRdendl, and
concurreng cement of ,th ubstltuent W|th a shorter and | ess
|'i pophi | i ®d %‘}Ygéﬁ’fﬁma@{?@ﬁc ‘&El“fi"s“og’l’ EXRPle, fenzenoifgroups, fgngssted viogefdhe
i ncrease fifl-Rvhing chffohCdibh€had b dlmnmt ¢awymg dne of BB ﬁ:bhh@émelé]a&dlﬂ%m an

inhibitory activity is retaj ne Series Tabe6)h I
certain efffodibeismeayl f‘h@’ckﬁﬁﬁ}ib&n@nﬂnmﬁ@ hetpyesyeieon halana E?édfaxbcﬁ@p@@m@ a

of Tormul qubd 2 (b, LR QllofnplinTTaEa Ll 6AH NAGE AR d) ficsiahic,tde fibaliy,

In this compound, R is a hal ogen” or , In belng an in
bet wvelh calkdaminoRzen; glkylsulfenyh| Ryl allsvls@fénmlo a3 I@ngpmfonye 3anssulfamoy1 or a

CH2) ONXI |
(720 oy 4y S 6 ek gl & By 05y o0

may, t ogem%rmvw,t rnd/oreonthicr pesifianshEzanipiey thelmnafl@ [graugs @@pnenﬁ)eubdtutlons
ring, Vmeih@lhﬁ'e t!{\:ﬁ Qmﬁﬁhfe% F)irllé}xgl CHal qu'la @h%%l e ﬁ?f{j‘o%ﬁe 1, 4-_

menber ed erei édan o aI Iy
4 furt herhydeqxerphmvbrrﬁ ayemmhvladt f*omrtwhgrybuﬁ mcihﬁplmnyhgwlﬁeﬂmmeﬁ. 3-

P o, L BISEALR) i N S5 SABYGE] o

consi st i ntymelﬂlylpmm@emphﬂyﬂrhvdydmmdwl Oiyd@ﬁcymlethylphm@la (mﬂwdréunetyyl)phenyl,

C2-C6 al k ' ) oa 1 3, cycl.oal ,
100551 1 1R heégﬁ%%i‘ﬁ%‘ﬂ“’lm% Sb"oun‘ﬁs oP%T?nh‘ﬁl“ e \Pé”%mié’?P%aX}’ 4
i ncl ude amyzabsflphehgl 25f H(3- «mpmomm be*l)vlienﬂ mtol y1- 1H—| ndol- 3-y1)

met hanam negf{)%g‘lg) ’[Jhleu.- dl" erery "]fe ers %‘na5roxr171}a cﬂxe(erocy cle. lqd(eroaryl X.ngs may be .

nmet hananai n 5G9
20  formed by three, four, five, six, seven, eight, nine, or more than nine atoms. Heteroaryls may be

p-l

optionally substituted. Examples of heteroaryl groups include, but are not limited to, aromatic

Cs-g heterocyclic groups comprising one oxygen or sulfur atom or up to four nitrogeh atoms, or

a combination of one oxygen or sulfur atom and up to two nitrogen atoms, and their substituted

as well as benzo- and pyrido-fused derivatives, for example, connected via one of the .'n'ng-

25 forming carbon atoms. In certain embodiments, heteroaryl groups are optionally substituted
with one or more substituents, independently selected from halo, hydroxy, amino, cyano, nitro,
alkylamido, acyl, C;-s alkoxy, C;-¢ alkyl, C;-¢ hydroxyalkyl, C;-¢ aminoallcyl, alkylamino,

- alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, sulfamoyl, or' trifluoromethyl. Examﬁles of
heteroaryl groups include, but are not limited to, unsubstituted and mono- or di-substituted

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

benzimidazole, pyrazole, indazole, tetrazole, quinoline, isoquinoline, pyridazine, pyrimidine, .
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N-ethyl-N-((1 -octyl-5-mtolyl-1Hindol-3-yl1l) nethyl) ethanam ne

(J170); I-oct 1-5-mtolyl-1H i ndol-3-yl1l) nethyl)-N an-
1- ani ne) (‘&gﬁéﬁlmﬂ?sopropyl N-((1-octyl-5-mtolyl- 1I—|-|Prﬁ§'f%£ém

net hyl ) propan-2-anmine (J26G); N nethyl-N-((I
-octyl-5-mtolyl-1Hindol-3-yl) nethyl) propan-2-am ne (J290);
51-octyl-3-(pyrrolidin- 1-ylmethyl)-5-mtolyl-1Hindole (J310);

1- oct y1- 3miriak pad lpjmtzmb )ﬁhrﬂﬁinh)llZ)}-&taﬁiat@é y1,2,3thibdigole 1(21820)diazole, triazole,

3( (4- net hyl pi 1-5-mtol yl- 1H-i I
S0y e RERG: etrebyr) St oGS P ot bl il SOy e

N- et hyl - Nftdna@6ling] arkt diblixie mdrm;boamé&bs KB bibstidueRt BANAM, R -
60); 10 I\I-Wei;hyl q.Jlrcl)lfztil -5-p-tol yl- 1H indol- 3 yl)c net hyl ) fdr XJ.»?’cyano

et hanami ng-fugnty eyl hy °(‘¥‘5C1fﬁl e,lgylo?qd @EF%FWFPIF‘YHOI 3-y1)

et hylg et hfmsaﬁlp ne"[{lél{JteQ) ‘non-aromatic ring" refers to a comprising a covalentl closed
N- et hyl - 53 met hyl but - 2-eny1) - 5- mgto lyl- ngrl npol % 1% ¢

et hanami n‘@lfs’(t ‘5“8'6)““01‘13(’8 met hyl but - 2- eny1) - 3- (pi peri di n-
1-yl met hyl) rdpasy t Olrkd 1ekdd ",ﬂ]é}?" Slohd Br %Oéomﬂ‘ha%ﬁ%'e el (ola fully sam%aésd aliphatic

| - (3-net hyl ut2en y1l) - 1Hindol- 3-y1) anam ne” (J3
151 (5- flhydmarbpn Ia@px;tagn erbpditentsaligyly aw oxstxro@ilmuwm Nérearsibstituted, the

i LL?;"lolH_ | ﬁ%}%’_ &g%@‘s{aﬁ? |°§HE’E 7 ot s}jllﬂdeﬁ%&d %ﬂp e?ecteﬁ(ﬂ(og]&lci’bg{k(}l aryl,

| onot
1- oct 1 - heteroetd 1 hederpdlicye vin hydroxwlpprotettad hydroxyl, alkoxy, aryloxy, mercapto, atkylthio,

5SS A i M o il e
- o imen s,
[0056] I'n, yher rrp ; H e?rgja( nds .o Ipreserlt f t onan

55 ?go ﬁcar dn a Or, %nllg_ iton %0 qargo ms t(l;pnlg ?niat%ns, ‘

can al so | uor o- 1% 6%t Céta
2- (5- Fl uor o- ID c(afbomatdn;sl, bui 25 emydxj atéhbb |w11éne:1n éiﬂyrpaml mngajeuc(hﬁas8)l ;to 20" or

251 L BOLEE d o 0 G B G S
1-Cctyl- 5omptmhg/ dnlyH- ¢anishal e&erﬁ Z:az{rb(m(ﬂﬁmﬁjé r(aﬁaoil)a,‘toms, etc » up to and including 20

2 ot g bR TE AR o SRS e fichio me, e, mpopy

4- (0-(3- rpidiﬂjzyhhiptop?} ®ﬂwﬂ,)n-15nyl} i:sﬁﬁuyyl skbbUT ockt-But ARkl Nprb 1) Gk 1 Sheptyl,
(6-6) N45- E 1 octyl -1H i ndol-3-yl) et hyl) - N-net hyl propan- 1- am ne
(6-9(7));°°K & ?q‘\T((S-quoro- 1- oct y1- 1H i ndol- 3-yl ) net hyl ) pr opan-

1-amiage (6-@044)) ; Thé/ﬁ'rﬂ @1&6@14&3&?@&13@1@&%&@9&&6 to an al:phanc hydrocarbon
N but yl - l}{-\({ 5f| 1oct -1H.ind On?k | ) but an- 1- am n '
(6-9-(9))" a E)an f mmety “certain em od:ment ox%r groups are optlonally substituted

(1-(3,7- dmmtdﬁyétm&@ﬂi?e fbstitenyd) mby §d sRERd Lo thelSnedarvdy dididved hifgRE Rt
net hanam ne

( E) - N- ( 0-Tpe&r tooqléaétsﬁwo%‘?%tﬂaﬂ%l Gramgle) ol srapd ipctudgobint 3re aatdinipd o,

N- et hyl etrhcias] dioxly Butoxy and the like.
(E)- 1(37d|rrethlocta- di enyl1) - 5-f | uor o- 3- (pi peridin-1-yl nethyl)
- 1H %%l e @8 5_ﬂ3C)The term alkenyl” or alkene as used heremn refers to an alkyl group that

(E) - 44( 1-corraifs M ﬂﬁté&xig?p&@mam&e@l nGdbédakbon™ bR dr thdr Aol byds Rl d¥ihih
t hi onor phol i ne (6-
embodiments, an alkenyl comprises 2 to 30 carbon atoms, for example 2 to 20 carbon atoms, 2

“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 "C3-Cyg", refers to each integer in the given range, e.g. "C;-Cyo 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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(E)-441- (3, 7-di net hyl oct a- 2, 6- di eny1) - 5-f | uor o- 1Hi ndol- 3-y1) net hyl ) m
or phol i ne 6 13%

10(E) - 1- (3 (?Zeﬁl 11881 oct a- 2, 6- di eny1) - 5-f | uor o- 3- (pyr r SCTHCALIYNSfet h
yl) - 1H-|ndole(6 13f); :

(BE)-1-(3, 7-di net hyloct a- 2, 6-di enyl) - 5-f | uor o- 34( 4- net hyl pi perazin-1-y
1) met hyl ) - 1Hi ndol e (6- 13g)

( E) N- ( ( Idigchs@d ahuvetvht;hl xegmht&amyl(grmpysﬁ)astﬁatfohummmésl-uf sachlgrdupslipeiede it
' et R0 A, S5l b r
N- et hyl - ‘?‘& E‘i 1% ¢ e’éyt PRef ‘H&‘B’ Lf-brespdiewd Prypol eyl dipeghylbex-1-
(6-131); enyl, 4-ethyl-2-methylhex-1-enyl and the like. :
§ Ezet Et,lbij Lﬁ![ H]qugéll ( :f‘h7 d npfgi)%ylg(:t a"a yr?e”daliseuQ/ & )herem re e(:)rg ?o IanH_a y. oup I}Ilat
I( E) - 15(1 a czmginlasﬁ h%d ﬁga%%rt &r Grzﬁiblﬁaﬁ%)iroaérﬂmﬁfcﬁUﬁ [0 OF Bk tribiABRIdOY In) cebrain

uor o- i ndql e
N, N- di metSEpe linee% trsalmymfﬁmseszz @rﬁﬂeﬂ@ﬂﬁ% {r1 eXqmple & do1 20carbeeaionEh 2
m ne (6- %45 carbon atoms 2 to 10 carbon atoms, or 2 to'5 carbon atoms, wherein a numerical rangc

44(1- ( 3- net hyl but - eny 1)-5-mtolyl 1H i ndol- 3- yOret hyl )t hi ormphol i ne
(6-15); such as "2 to 20" or "Cy-Cyo", refers fo each integer in the given range, e.g, "C,-Cyg alkynyl"

(16( i};ret daRY! iR a8 iy B foly T Rptidthe) 2 LeMboBLbMY, ) 5 Barbd Rotid; L, hBAR!

1- ( 3-19et Hiyalirling 20eparhon 3tpmsdmh plkpiy egrapn ef 1thisOmseriipn ) may et subytitutedy-gr

ndol e (6 Zstituted. When substituted, the substituent A
N- et hyl - ‘}bf‘i 3 et hy Ut ony £ BRI YR PR TR Sty BB

pan- 1- amdma@l gl 4:@)/6 with regard to alkyl group substltutlon Examples of alkyne groups include, but

N- et hyl - ’g”é é {thtl.h?ﬁ&H p%o;ﬁrﬂ%lﬂut?nﬁ}a%ﬁlﬂ)'e]lﬂé"“ ndol- 3-y1l) met hyl ) prop

an- 1-amn :
N- but yI - N— ((0e4713- nﬁhﬁ;@bu‘tac ” enyubyd Bemmint igl a3/ grotpt-Ri{od), Znydyhretdup| oflxhis
an- 1-.amn

(0105, Ay b8 Abcted or upsbstiuted, Tn st smbodipenty. an geyl gmprises | o
n- 1- am n&0(@stidh)atoms, f{noeﬁihpleThea @@ ezbon aiomse htto dh caibsm a@nso rmasw dai‘tten
correspondi ng i aII Qr.tox |caII e bl e,

parti cul a? nfsh(élpg?:ar rrﬁ]goglu ?H(I:Sa}‘\iheremanmfenﬁiﬁqmsgg sf ﬁlutgtzﬁsﬁr c(‘fl re ers
of the pnesaht mtegu&ﬂtth&)gv%raﬂbe, "Gﬁﬂﬁuaacgl"omns)thanm acyb geiup cotnbas;mg a

bl e d iti sal
W th phy SrapsaRiR TS b fte P o ing Fnicnd N e
acconr20i ngubstitichis)inmydietselacted from thsume! gmpsﬁkdlcse&mﬁdve thﬂrregahl tnrallcyl group

acid, WD .2011/014128PCT/.SG2010/0 drobromc, a phos horic
aci d, suls?‘EP?f“é“’ﬁcl:‘? E‘i SOf F%(l%ﬁ‘é"“ﬂs “’ﬁég J’Hggrﬁ |nf’{)lh‘f”ct,ed i %F“‘Yl acetyt, propanoyl,
pt ol uene%étﬁﬂp@p&ﬁyﬂbuﬂﬁ@hhﬁtﬁﬂh&ﬁﬁdl sul fonic acid, oxalic aC| d,

acetic acid rtaric sal |c I|c aci d, nzoj

2ci d, tor m WO o A fusisiin, " BetoR oty B8 ooy otiple cuiocahen dne
ma: oni c &?bﬁalk??@tbhﬂd 6f ﬁgs dweﬂri]xidﬁexinaya rafg dronf mgadé IG;. ACtﬁloaH@i @i‘ogp affi tHis
mal i ¢ _aci Su am.Cc 1 d, pnenyl pr Opl oni c aci CO C. acCl

ascori ¢ B¥enten may rhec%'fc’ftﬁ?tﬁg) QE ugsubstitpted. - When a“bsa@f% L&L gituqni(s) may be
[ 0058] Sablksed f6mIR: QkieGrdupdisclondd dbbe: RRINRGMAAS alRY] drfl sAbLHAIdh. Examples

i nvention by conventional processes known to the person skilled in .

the art, of sveledkpneursyincluganbi 35§ off digpitsd terfgalﬁprepﬂr cyslehugdn crclepspial,
or base ichcighex9l d@Mhe e, di spersant, or el se by anion exchange or
cation exchan e fromother salts. Theggr esent invention further

enconpass allf4¥o| vEhetsmefeyelealkensiprsurershasein refers (e giclogtio erpyn at qopieins
for eganyheop }{chactkﬁﬁh HonBIFURE Fin aftllfbugh Gie' lﬂfékesrs xﬁd}g {38 oY, %%\)’ @aﬁn@f foﬁltf' &

conmpounds_di scl osed herein such r exanpl e, esters an
and acti \f@llméql@@bmdmlectron fyeremgh thrhmgc(@thp@mdhe group weulg be mﬂt" as de med

t f
e RIS S G 61 e




WO 2011/ 014128PCT/ SG2010/ 000286 (111); and adding an am ne and a
carbonyl conmpound to the solution in step i) to forma conpound of
formul a | . WORBLIRMIZHhd Rs substituents in fornul aes |1 &6d/SGR910/080286
defined in the conmpound of -5 fornmula | described herein. In certain
enbodi nents, the phosphi ne conpound can be Pd(PH3)4. The | eaving
group Y can be a hal ogen atom for -exanple, one of chlorine, iodine or
brom ne. this invention ory dx tsubstivead axcdiubsfittiad. Whosguhstieted; olgpombstidudni(s) may be

obtain th - Qn Ci ch .a,.

ot . cubaI TR e Send SEIMRe1 0o b MU Ikt B B B idiion. Expppls
sol uti on coeychhaltkemy] grivepscionipdsrioit afe fiarlimiked tol gyclohexehylaicyclbtepta-1,3-dienyl,
conpound of, fornmul.a I1|. 10[0060] In, ot her enbodi.nents, to.,ohtain a
Commound SeopRpricEsplobiem Pl Sicies T SRRy b8 Heie L dung
to a sl uti gesepnt aisnisedjhdrbia, the t@emutheemblifyolyinieterd i a find @ dnWor mbbe fused
under conditions to . forma sul phonate ester conpound. An gn ne i.s

 hen . addedEs JETIRE TR 1o TS EBY AR i TEe BAGORISFISh LIRSS S eris. CRRTMm RS o
under congoreidetisle bondsQirdvidedaRATIRY S 10f for@ra iR ddlocalifed fiickecGONéyR¥% in the

the itl, R2 and Rt _su?}atituents in formula |V are defined in the
conmpound 185 HFiFtRHCYC Y e ihifeingention may be unpubgfyted A5 sypptituted. When
i 11 ust r at fuyQiresd Rk SubstifRnE) MBHBE ofid of Mol ladups ARleplOAEHyORLcId A4R the
present 20 invention can be obtained usi n}gq the follow ng scheme: WO
2011/ Hha12amcaonsistieg of beoswme hydroxyl, metsried ydoxyl, pxane.upitro, Telkyloalkerss ey,

b) Li ALHAycyibHE RHKE i & 8BbRImibe al cohol ¢) (i) TEA

Met hanesul phonill chlori de i ]
[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, ary]alkyl,.
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, 0—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;, CHN(CHj);, CHaN(C:Hs)s,
CH,N(C3Hy)z, |
Ve
—CHzN —CHzN Hy Hy H, /7 \ Ho /7 \
. Y \r,—c -N ’—c N ’—-c -N NCHs, —C- o)
-Hz _H /N _H /N _H /N /
—C2N C-N s C-N N—\, C-N N e~

' HzC/N\/\ HzC"'"N\/\/
25 or .
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5(ii) Amine, reflux if necessary (replacenent of methane sul phonyl
ester with am ne) [0062] In some enbodi ments, to obtain a conpound
of fornul a¥P20NAI{A¥ ch R3 is (CH2)ONXI X2, n bei ng an i MC@GE20P0YEEO
to 4, a nethylating agent such as di azomet hane f or exanpl e, is added
into a solution containing the conpound of fornmula V O 10R2 (V). The
met hyl ati ng agent is added into the solution containing the conpound
of formul a WO0S3hTbe i!mentmts hakckhawn #livab owdiditaiiong at thdiB; aubsttuedtioocordenaitigat

chai n, r,m d.af formul a.vl . WO . ..
S001) 0143 beRER SSRTR BRR & Hihefha th FodtRiaT g srammple, tepplied i p syprsing
addi ng th&fmbﬁlﬂﬂa&hlcﬁ@ca&gﬂﬁitw@aflthbeorﬁlﬁtimﬁ&dt&dcribﬁd 3erei31 Ak adillustfd@ive ekdinple
order to add.a res i ve extra G n . aton(s) to the
oo e chi ol ehRiE Bl soh &b st @higt AR A hpi o0 AU A pasiomipgside
obt ai ned, cHalifatakd R, p‘d%mwldﬂ@oﬁffnulzf Dédilieanltyin @atpolieisaRa Wiy i@ ab@utaﬂ'ee times
ester which is fO”O\AﬁWHF ggllﬂ’ctlon to an al cohol conpound

addi ng | i ¥HHOR 8 P ltﬂrsgudfm%ft aé%‘ﬁﬁ&ﬁ%&“’&%ﬁoﬁé"’%ﬂ@cﬁml-
to the sopulifefilive agdndl diﬁthtehmu@}aﬁo@ SlanpRIRAs e R shitimhas }éFlaE&l 9 |
a sul phonyl ester conpound, To formthe corrpound of formula

sul phony| araige gide ghai, B)llea'ﬁd B2 sosRTPAt seRiaseRont o therRoubstiyenhwith ﬁgh%fr and
amne to g iﬁlﬁ;hﬁfé' 4dd @Ehu?@ﬁ@haésnisgﬂeﬁﬁqmsyylam}WWp 1%85 b- f&lﬁrm&%@ in antl-

[0063] As an illustrative exanple he corrpound of fonnula I can

obt ai Hed Riolifsgtiveectivey !wm@thgéﬁethelcrl{tméuqorw%@vr@r ssepined ($edend, Enble 6).

al so provi defysd) FORRAHN BrnPddiktiTthe cMhpound WP th t b d
2011/ 014128PCT/ S2010/ 000286 cbispound ¥ the invention can be & compound of

formula Ia

Rs

(Ia)

15 ora pharmaceutically acceptable salt thereof. In this compouﬁd, R is a halogen or (CH3)yp-aryl,
m being an integer between 0 to 4. R; is Cy-19 alkyl or Cy-y9 alkenyl; R; is (CHz)anlxz, n
being an integer from 1 to 4; R4 is a hydrogen or C)-Cy alkyl; X, and X, are independently C)-
Cho 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 oxygeri, 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,-Cg alkenyl, C»-Cs alkynyl, C;-Cs acyl, Cs.¢ cycloalkyl, and Cs ¢ cycloalkenyl.
[0055] In some embodiments, compounds of the present invention may include any of the

25 following: '
l-octyl-5-m-tolyl-1H-indol-3-yl) methanamine (J18);
N,N-dimethyl(1-octyl-5-m-tolyl- 1 H-indol-3-yl) methanamine (J25G),
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(M1) in which RL and Y are respectively defined above. In this
compound of formula VI, 1(2 can be a terpenoid. The term "terpenoid”
i s under stW¥eaM1@1E er terpenes and oxygen contai ni ng FCASGRMHN0ES

t hereof having at |east one C5H8 hydrocarbyl unit which may have one
or nore points of unsaturation and/or be part of a cyclic unit within
t he. conpound. Tet penoids can include, but are not |limted to

heni t er peNeitldd-N- ffd)-roouybﬁ-petm@ldﬂ,-mécdéeud) inethpl athixisnind{I1 B¥)penoi ds,

sesterter o] trli 0|ds and er penoi ds.
an i 110 %(- It é’ﬁ%ﬂ @ﬁe”‘)s‘ﬂ'f}@(lﬁ“eﬁﬁ? Vippopant 1 Spng) @%ﬁ?wﬁd of

;gener al fNﬁmplr@yVNL((Daaylbﬁugeryammmddm )tlhhahyl@pﬁgpmi -2- atﬁhﬁr(JZEG)?.( 21is a-

t er penoi an be an .in r fromlto

4, and Xcledﬂeég&ﬁgﬁémpi’g' "3‘%&{ ?‘qﬂl\g}?’ﬁgﬁnﬁémaﬂ{ 036‘83‘16 s present

i nv%ts (r)\an Ia&t§103 grﬁmhdﬂa ﬁm@mmsu?dolgt 19 i dsd (atsal\d)lb I | \. Rt2h_(VI 1) 15

in iC re respectiyv i ned_above. In is

conpound bpctylod- Fﬂil’ ﬁizﬁf gs'E'a'ﬁ )Eéﬁ(‘éﬂﬁ & x2, n being an

i nt eger fJ-erﬁetﬁ}qplﬂeraﬁiﬂ—laﬁ}ine@yl}-@-gl@{yhgfm-’lﬂlﬁhH—ﬂﬁol@ (1309 en atom

bearing them forma_ 3- mbered ring, wherein the 3-8 nmenbered ring

can be fu%@HDIPbOIH'P"F@‘é(Btl WSSH@IWE%&"@&(H"@ \/\herel n the ring can
opti.onal Iy.e Wd{(?%c@l -5- Jaato@l»—lﬁ;—nﬂbl-§ yi) R oMb Ame] bg@j» sel ected from

the group consisting o ygen, nitrogen,” sul phur ghosphorus 20

and wHer eNgthyhdl-((} ﬁ@fY’c%rPl tﬁél Hringol-3-w axetiyg) %haﬂh@wﬂﬁﬁ substit uent

of hyarogen yai SR IR SR AR ARy 1

Cl1- 20acyl N-ethgl- s(&yé-“ maﬂikkbpt-l @le%;mobéilkIemskrlé -¥} pethyh ethenarans/ (138G);

-t hi ocar bl hviBHELEBRRY (RERADY kmAl U PERLBN I i e AR

per hal oal Iﬂsethyl-bftﬂ( I-(ﬁwﬂethybul-z -emd)ri Hiéndol-Biyh, metiGh) ethag@@lde (J3SR); -

-N=0 %nd Né%ro-’%—soc%ﬁ'- IH—ik&'(ﬁI3Eﬁ}-j’vy}§-d%&£m}n§thgﬁ)arnﬁne;
5-fluoro-1-octyi-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)-14-indole;

20  5-fluoro-3-((4-methylpiperazin-1-yl)methyl)-1-octyl-1H-indole; and

4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl})morpholine.

[6056] 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- | H-indol-3-yl)acetamide (3-7);
1-Octyl-5-m-tolyl-1 H-indole-3-carboxamide (5-1);

- 3-(1-Octyl-5-m-tolyl-1 H-indol-3-yl)propanamide (5-2);

1-(3-Methylbut-2-enyl)-5-m-tolyl- 1H-indole (6-3);

30  4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methyl)morpholine (6-6)

v N-((5-fluoro-1-octyl-1 A-indol-3-yl)methyl)-N-methylpropan-1-amine (6-9(7));

N~ethyl-N—((5-ﬂuoro-l-octyl-]H-indol-3-yI)mcthyl)propan-l-aminé (6-9 (8));
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O Th -Cl1-12 CGH CH2CONNO 3 5 this conmpound of forrmula VIII, R3 can

be one of-or 0 11 -CH2 C-N [0066] The present invention al so provides
a conpound¥8rRON@IHEE a4 DC, (1X) 10 in which R, Y and RETHGR010/000286
respectively defined above: In this conmpound of fornmula I X, the R3

substituent can be -(CH2)2CONH2 or CH2NH2S02CH3. [0067] The present
I nvention al so provides a compound of formula X 15(X). [0068] In
thi s conpdimtg]-NR{S-Hwato-X-aetyd-1Hnid del Sa peth )b eh-d ednside (-B@)he gr oup

consi sti f r e & Kyl | kenyl .

& 3081 k06 S oo S SR bes e VR 03 ST A e etapapine G-
het er oar yi3ay;het eroal i cycl yl, hal ogen, carbonyl, thiocarbonyl,

0. car DA RSB 2 R SR B I N iord SRS Bk S WU hamine -
2011/ 3141138)2CT/ SG2010/000286 SH, - 14=0 and NXI X2, wherein one or nore

of the hydl 0920 At aMNodh-2 s EenyliPh orh 3N Fiperidin-1-yimethyl)- LE-indole (6-13c);
(E)-4-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indol-3-yl)methyl)  thiomorpholine  (6-
13d};
(E)-4-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-1H-indo l-3-yl)methfl)m0rpholine (6-13¢);

10 (E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluore-3-(pyrrolidin-1-ylmethyl)-1H-indole (6-131);
(E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-3-((4-methylpiperazin- 1-yl)methyl)- 1 H-indole (6-
13g);

(E)-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro- 1. H-indol-3-yl)methyl}-N-methylpropan-1-
amine {6-13h);

15  N-ethyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)propan- 1 -amine (6-131);
(E)-N-butyl-N-((1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro- 1 H-indol-3-yl)methyl)butan- 1-amine
(6-13i); |
(E)-1-(3,7-dimethylocta-2,6-dienyl)-3-((4-ethylpiperazin-1-yl)methyl)-5-fluoro-1H-indole  (6-
13k); '

20  N,N-dimethyl-1-(1-(3-methylbut-2-enyl)-5-m-tolyl- 1 H-indol-3-yl)methanamine (6-14);
4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1 H-indol-3-yl)methyl)thiomorpholine (6-15);
1-(3-methylbut-2-enyl)-3-(pyrrolidin-1-ylmethyl)-5-m-tolyl-1H-indole (6-16); B
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-tolyi-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-y})methyl)propan- 1-amine (6-19);
N-butyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-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 physiologicélly 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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can be replaced by Y; R2 is selected fromthe group consisting of
hydrogen, C1.20al kyl, C2. nal kenyl, C2.20al kynyl, C1.20ac Ty

C3. 8cycl oal 939pﬂuﬁ§38cycloalkenyl, aryl, heteroaryl .andCT/S62010/000286
heteroalicyclyl; and R3 is (CH2)nCONXI X2, n being an |nteger from1
to 4; wherein Xlis 5 hydrogen and X2 is one selected fromthe group
con5|st|ng of G .20al kyl, C2.20al kenyl, C2- nalicYnYl, Cl.20acyl,
C3_8cycl obydeghirpmi€3 a@d,y@hmhmwid aulﬁiric had.enitae yacid, anhanesulfonic acid, P-
het er oal i 0 n I s to.a

ot hod- of ERET s, S ParhnkdReRhBRR el VG B0, Bt b BB aPigCpept
or a pr ecmm;eahnyslm:a:hd bezvéx avid, Horchic audd, qﬁl@ﬁorﬂdmlmlm\tdﬁb latid, dietholaid acid,

of the pres i nvention her-ei n; e used
Dhe. pr coeRORs oy PR st BERGle AHE) BT RO GES S AP fod Sp e api
USﬁd atc;gplgnﬂgr@mmdwﬁxdl, QM&Fﬂict afd, ﬁﬁ:&srliitﬁncﬁir)] igphice@tc adid, almmb |ad1p]icl'hr.:1d eéc
ot her enpodi t he, ce as.used in the,invention e.culture
The cult ur edBR Biltsgt i Sbined GmAN BEPRORGHACL TRoRFRAN: MESp G CopyPmtonal
manal s | ﬁl@édﬂdﬁ ,lmbm 1024he p&edn KiIBAtR thetatt, fo eiéﬁple,éby(éﬁiﬂbmﬂlm an @ganic or

sheep, a pig, a dog, a nouflon, a_ guinea pig, hanst er,

chi npanz ei@organip ﬁ@é @5 b#s6 ik & yoler of disprmsaAL of ﬂS%WWE% QF gatiopggchange
cel |- usedfrdh ofiif sal3. T&Vﬁégehﬂﬁvéﬁﬁbfn REher dndbBpast &l bolvdtds St Eompounds of the
enbodi ments, the tunor nay derive froma cancer. Any tunpor or cancer
may b usEIESent IVRRIqnn fe EXAFIPIG MEdraies 9y afié\fct%%aﬁml@ht?& Bedhidgrvatiyarpef the
and a netaptRhids dﬁgaiogafmm bueRms, foﬂ%&ﬁ;mle S3teffanll RS Iaﬁwmd@meeu&uésf e
not limted to, haenatol oalcal mal i gnanci es and solid tunours. Soli
turmours i nci09§8l Thp compauads @f aihe aJF%?SIPfamVﬁﬁi%l nglﬂqd‘@ﬁﬁeéb%ﬂé'c@qc%éa%? Salts
SUPPOr t i NferkhS SHER syﬂth@ﬁﬁ&l' aeﬂgqechﬁfqhés' &MJM&& iR mﬁﬂ x@&ﬁtf hilable

cell's and 20 épithelial cells or homa,” a cancer o
ti ssue, starhangmaterials. prﬂnﬁhmsrm%ipte@en foraaxamph;hmgm@am @scrzbr:d @ Na,

sol i dy4 umpuiy NGl YEe, 7 oMbs ¥48mN9ko3, 1381 Y847 Phe DRRSE SRACES ¢

cancer, a brain funour, a neuro ?astona col on cancer, rect§#3H¥$omms
bl adder odeswibed herein ledpscnbmﬁmheran plm@aemﬂqsciesmuhai:heremvﬁommndsameld;ng
prostate C
D5 00701 SRt ecadF (Bl B0 E o by bie JERC RS bR EE M
i nto conposfbei gmeesis Cﬂch@mariqulb(apip@r fnSehsrec 81 In oamp dlbistratines embadimets] ¢he
for adm n n li.c 0 [ es
i nventi oné %‘}tap %dégu%fe%ﬁg%% ?ééglbgrﬁgda?ra sffdrﬂp H’s}g i(nfmt(e):y%a bR a solution
pharﬁHbeukmmmhMymaunmpmabbéﬁmmmmIRhereof A conpound as deflned
above, or,a pharnaceutlcally acceptabl e salt thereof, can be used per
se, or ina gal conposition where it may be 30 mxed.with
as in conbination therapy, and/or a
suitable carrfjer or [dilu€ey .F$00711 Exanpl es. of ot her active

By ncl uded in a pharmaceutical conposition
i ncl ude, but are litqyted to, a nucleic acid allcylator, a
nucl eosi de anal ogue, an 2011/ 014128PCT/ SG2010/ 000286
ant hracycline, an antibi offec, an aromatase inhibitor, a folate
ant agoni st an'esti en receptor nodul ator, an inorganic aresenate, a
m cr ot ubul e inhi bi t'0f, a nitrosourea, an osteoclast inhibitor, a
pl at i numedat einditiog t6 derpoudethpoand eftfotmillll a t opoi sonerase 1
i nhibitor, a topoisonerase 2 inhibitor, a thym dylate synthase
i nhibitor, an aromatase inhibitor, a cycl o-oxygenase inhibitor, an 5
i sof | avone, a tyrosine |cinase inhibitor, a growth factor, a
bi sphosphonat e, and a nonocl onal anti body. [0072] Al kyl ators that
may be -included in the pharmaceutical conposition of the present
invention include but are not limted to busulfan (M/leran(r),
Busi | vexe), chl oranbucil
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(Leukerane), ifosfam de (Mtoxana(r), with or w thout MESNA)

cycl ophospham de 5 toxan(r), 10 Neosar0), gl ufosfam de, nel phal an/
L- PAM (Al KWP2AE04i@8car bazi ne (DTI G- Done(r)), and t enoPSTEE2eM8/000286
(Tenpdar0). As an illustrative exanple, the compound 2-bi s[(2-

chl or oet hyDam no] t etra- hydro- 2H 1, 3, 2- oxazaphosphori ne, 2-oxide, also
commonl y known as cycl ophospham de, is an allcylator used in the
treatnent of| stages Il and IV malignant | ynphomas, multiple nmyel oma,
| eukem a, mycosis fingoi des, neuroblastoma, ovarian 15

adenocar cig0me,, retinobl astoma, and carci noma of the breast.

de anal ogues that may be included in the

conposition of the present invention include, but are

not |imtedk¢o, N Cytosare) and gentitabine (Genezar(r)),
two fluorinated de e—aRal ogues, fludarabine (Fludara(r)), a
purine anal og, 6-n’emapis Yne (Puri-Nethol4D) and its prodrug

azat hi oprine (I nurané 20[‘I 074] Anthracyclines that may be incl uded
in the pharmaceutical conposition of the present invention include,
but are not limted to, doxorubicin (Adrianycin(r), Doxil(r),
Rubexe), nitoxantr W@ (Novantrone(r)), idarubicin (Idanycine),

val r.ubl i g CYths bkfine aA0E &b Bifiidind B e BGEDn inAp 916 S BGouhd 6t

conmpound

(8S, 10S) -foonyla LaFhienR: sadnke bubstityers meforilagst il ahg Bl ds defingq i the Zopiponnyd) of
6,8, 1% trg - - ¢ o < ]- -7..8, _-

teir ahjsydrﬂg?%'g% gééésﬁlzs&g%f ‘glhgﬁéé‘%n%}r{%"hé“%"r‘ﬁ%%% ﬁs éjvrﬁ chgﬂi %3)‘(1 (%):%‘JB? I(;'rii(g?h)“'
is a cyt dils)eayingrgréupa yei beehalogen bioot foc exasmgla edof ehimine,ibdive exsbrodine. In
Strept Owtﬁﬂ%sco?tgﬂ;%ﬁ-%%‘ 2ddiS¥ the %ﬁgsiiﬂﬁ% ‘com Xu?lrdL{Q loftalt ttg;g%orplecreu%d Lc';?%’nnula IT1, a
successful' Ty 0 produce regressron i n di ssem nate neo% astrc :
condi t i orwronirc icid suchcast embtgplatibitaisghenylberukie nicid, foacuimplagal bbhdded ite the
| eukem a, W. m s t.unmour, neurabl.asto sof t. tissue and_ hone

sar conne. ofiRt gl e coRBNGARY AR o Rikin e P tRefos Mg, o) |

bl adddr car [i06€Ina,otlich gmbodimests,ao pbtaim, a dcoppohandreisfonfiulb dfdr ekadp]k] Nsulphdnyl

non- Hodgki n types, , br hogeni.c car.ci nonma, and ric ci noma. 28

W0 2011/ orptEEs BEaB AR SR Y coRer e Qur e R ey be

i ncluded in the pharnmaceutical conposition of thé present invention

i ncl ude but are not Ibga ted to dactinomycin, actinomycin D

(Cosmegenlg) i n/ daunonyci n (Cerubidi neg, DanuoXoneg),

bl eomyci nRf , epirubicin (Phanmrubicine) and m toxantrone
itag i nhibitors useful in the practice 5 of the

present inveni#gn-yncl ude but are not limted to anastrozole

(Arim dexg) and | etxoazol e (Femarag). Bi sphosphonate inhibitors that

may be included in t pharmaceutical conposition of the present

i nvention include m are not limted to zol edronate (Zonete9).

[ 0076] Cycl ooxygenasé€ inhibitors that may be included in the

phar nigc e uindeadondidomsas ifoinom sdphcnkte epreesaipiound)\Aadmindisithel dddel fuhe siletion

not limted 1o acetylsalicylic acid iri . celecoxib 1

(o1 obr exeyaine o petgrs et Guipoutds spd pand b S = RmPurbof formula 1.
recept or IfakiskadtexdtSthe Ra! Rirapd Resibsttueideth fofmilh ¢V eaielied i0theCombtghd of
present inventjon inc¢clude but are not limted to tanoxifen ,

( Nol vade.jé‘?mﬁ'ﬁ qsﬁﬂll?éélﬁeﬁ’nt- (Fasl odexg). Fol ate antagoni sts that nay

be i ncl uded[gos1)t AL art RRBOAIVE ieREngIE, thd) CorRdREE RE fdrAMRNE dsQiksdribed Utlthe Prdsent
are not limted to nethotrexate (Trexal]g, Rheunmatrexe) and

tri metdr exBYBUeNeATHeORamgY using thg followingschems ve exanpl e, the conpound
(S)-2- 15

(4- (a2, 4-di arni nopt eri di n- 6- yOret hyOret hyl am no) benzami do) pent anedi oi
c acid, commonly known as nethotrexate, is an antifolate drug that
has been used in the treatnment of gestational choriocarcinoma and in
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[0078] Nitrosoureas that may be included in the pharmaceuti cal
conposition of the present invention include but are not limted to
procar bazi K@ 2N tiPAneg), |onustine (CeeNUe), cannusti FET(SGENGOPO28S
BiCNU(r), diadel Waferg), -and estranustine (Entytg). Nucl eoside 30
anal ogs that may be included in the pharmaceutical conposition of the
present invention include WD 2011/014128PCT/ S&2010/ 000286 but are
not limted to 6-ner@aptopurine (Purinetf@ole), 5-fluorouraci PH

(Adrucile), 6-thioguani ne (Thkpguani ne hydr oxygr ea (HydreaO), -
cyt ar abi n€' Qyt osar - UPH) , aDepo f/l ox@r1 db ne 2 f 1 udar abi ne
(Fl udar a0), { at i n_(Ni pente ribLne (Leust ,

2-Cc1A(r)), ‘semttfiabi ne (Genzare
illustrative exanp\e, the conmpound 5
5-fluoro-2, 4(1 H 3HRpyri m di nedi one, ar§gzconnnnly known. as R;
5-fluorouracil, is an antinetabolite nucleoside anal ogue @ffective in
the palliative managenent of carcinoma of the colon, rectum breast,
stomach, and pancreas in patients who are considered incurabl X8y
surgi cal or other nmeans. Another exanple of a nuc&eoside anatogue i s
Gentitabine. Gentitabine is 2'- deoxy-2',2' -difludre-cidine. It is
commerci ally avail abl e as the nonohydrochl ori de salt,
beta-isonmer. It is also known chemcally as N
1- (4- ami no- 2- oxo- | - Hpyri mi di n-1-y1) - 2- desoxy- 2, 2-di f{ uor ohgbose.
[0079] An illustrative exanple of an osteoclast inhibitor that nay be
i ncl uded a)MeOhle Hiith milixeTd fooaesteconposi ti on of the present invention
i s pam dr@hatldl, ((AFel¢daetion ofystt foplgphotonpounds that may be included in
t he phar n8lé@TEAMthanemipbanyichlordeof t he present invention 15 incl ude,
but ar¥e nofliDIAmine edu i necessap (raplscamenppimpdhaen seiphepykesisayHoimiag) i n
(Paraplatine). Retinoids that may be included in the pharmaceuti cal
conposi ti onkoaiszf Be sfthé SaitodinMRN b Wbt Gl RHE F Rrn@h 11 WREL IR, is
tretinoin, ATRA (Vesanoide), alitretinoin (Panretine), and bexarotene
(Tar gr et | €&k pilsbeiRg as mteger fRmbE toot. ¢ mefhylating adsat sugk [ag disgomethang or
phar rrac_et@xlaﬁ?ie, £ AHRRASh'2B1uAbn EMEaiRE L8 BEmpdiNE BE fodfluia | ude,” but are
not limted to, topotecan (Hycantine) and irinotecan (Canptostare, 20
Canpt ot hecan-11 0). Topoi songrase 2 inhibitors that may be included
in the pharmaceuti cal conpo!ltion of the present invention include,
but are not limted to, setopgsi de (Etopophos(r), Vepeside) and
t eni posi dée' [ 008@) Exanples of a tyrosine kinase
i nhibitors thg ; ncl uded in the pharmaceutical conposition of
the present ifventign i N dg, but are not limted to, dasatinib
(Sprycel e), 2%erlotijnib fTarcevae), gefitinib (lressa0), inmatinib
(4 eevece), | apatw#ni b (NIykerbe), sorafenib (NexavarQ) and vandetanib
(Zactimae). Exanpl es of\a (reconbi nant) growh factor that nay be
included in the pharmacéutical conposition of the present inventioh
i nclude, but. are not lipgted to, interleulcin-11, interferon-a-2b and
interleukin-2. An illustrative exanple of a :

The methylating agent is added into the solution containing the compound of formula V, in

capeci t abi ne

order to add a carbon atom to the acid chloride side chain, to form a compound of formula VI
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thym dyl ate synthase inhinitor that may be included in the
pharnaceutlcal conmposition of the 30 present invention is

Ral titrexe¥@20B04H es of a nonocl onal antibody that. mEFTHEE21HEMGed
in WD 2011/ 014128PCT/ SG2010/ 000286 t he phar maceuti cal conposition of
the present invention include, but are not |limted to, rituximb
(MabTherae) or cetuxi mab ( Erbituxe). [0081] The invention al so
provi des a pharnaceuti cal Syonposition conprising a conpound of the
present invention, for exa \\ e—OH conpound of fornmula |I. The
pharmaceutical 5 conposit) may be adm ni stered by, for exanple,
the oral, topical, dermal l-0¢ular, intravenous, intraarticular,
rectal, v§g|nal i nhal ayion,” Pntranasal, .sublingual or buccal route.
Exenplary “Qut e nistration of a respective conpound or

phar maceut i ca ‘tjon include oral, transdermal, and parentera
del i very. Sui A\ oR,adm ni stration may, for exanple, include
depot, oral, {nsnmucosal, or intestinal adm nistration;

par ent er al ”y, 0 including intramuscul ar, subcut aneous,
i ntravenous, intranedullary injections, as well as intrathecal,
di rect |ntraventrlcularRzlntraperltoneal i ntranasal, or intraocul ar

injections. One mayy@l so adm ni ster the conpound or pharnaceutlcal
conposition in a | ocal rather than systenic manner, for exanple, via

i njecti onindhmtcn@teétoﬂv@tmwf@ﬂdlegtheyn\% lefing agentican berepeated 4% 13 orsA fimes in
depot or &Hé‘ttﬁ LA$L ds cﬁ@é F ) gr&‘ﬂ &ttrhgg}boxf &Bltnﬁﬁ EJTBE gmg %hlgﬁ&éjﬁgé J:h\é?x gnce
conpound or armaceut i cal’ 15’ conposition nay I'n a targeté
drug delithe rayldsmmpd fo rformdarMIeds obtpingd) ﬂpmmmaméwfvﬁonmla VI can be
t unour - sp U e r

b R @ Q0o POt o A Sl 7L
i nventi orﬂltaiusnalureinmhydnﬂeaA Felphagl mmﬁmmhtanrhg, agldevtortsd sohdion mgntaining the
di sease o ti Vi Th

el ades. S siind SPRE R V1 0 ¢ &R el botapol REARR e coprpound
i nventi ongf fbunulekahq)h.dghohylrmt grohp oun e hstitned by hn amhxecbmn:mlg arﬂﬂmﬁs to
defin [0)Y) certai iment s the conpound or the

phar ng(geﬁtgf ¢a tloélé:r?ﬁtgaumﬁtﬂe Sug%tj] ¥l R r'l can be used for treating
cancer or a[i63kAs en diustativer dempbsﬂﬁmbmpadmdwft forvhdad cac bé bbiajhed Asing the
respectlyp use n@y f or exanple be the manufacture. of a nmedi canent for
this purpSUeVBASESFE ngl'y, the nethod of the invention includes the
use of a conpound as

5 defined above, |nc$ud|ng the use int o
~Q083] | njorder thate i nvent/i on-
: smodscamzd piyt N nto gracti cahneff i cul ar
w be descri bed b}
non-limting exsfpiNes. EXAMPLES %0084] The fol | oy
experi nment al exanpl%@nare provi ded to f¥her illustrate thecﬁhesent
30 invention and are not intended to be limting to the 1cope of the

i nventi on. Exanple 1. Synthesis of Conpounds of Series 1,,Table 1
Scheme 1. Preparation of Primary am des (Cysnethynil, J9Y|hli@es
J14-J16, JRO0-J24) s0N2Q11/014128PCT/SC2Q&8/000286 ‘a

J n } n
2% amine Q LAH
H‘D QA TsCl
N N

' bBHﬂ' p

[0064} The present invention also provides a compound of formula VII,
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R=n-Cctyl, Isopreny, CGerenyl (a) (i) NaBH4, NH2CHO MeOH, rt (0.5 h)
(ii) KCN, 100C (3 h) (b) KOH, t-BuCH, reflux (3 h) (c)
met a- substhl}E”é 1HA&Ny| bor oni ¢ aci d, Pd(PPh3)4, NaHCOB PCESGRPHEMIENE,
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-1H-indol e-3-carbal dehyde (1) (1 g, 4.5
mmol) in NH2CHO MeOH (1:1, v/v, 20 m) was added NaBH4 (0.5 g, 13.5
mol ) and the m xture was stirred fyr 0.5 h. TR:; t he reaction m xture
was added KCN (3 g, 45 mmol) and the\whol e wag refluxed on oil bath
at 100 C for 2.5 h with stirri r'ﬁg iLQg to room tenperature,
brine was added and the whol e was _ wiNz\h CHC13. The extract
was washed -with brine dried over ted 10 under
reduced pressure to give the nitril allization from
Et OH wat er gave needle-like white cry | s 861.g, 81 %.
[ 0086] Preparati on of 2-(5-brono-1Hindol- 3- ylﬁ acetamde (3). Nitrile
2 (0.826 g,3.5 mmol ), was refluxed in t-BuOH (B0 nl). contai ning
finely powdered 85% KOH (1.85 g, 28 ngg for 3 h. The reaction
m xture was cooled to roomtenperature, diluted with water, 15 and
aci di fi edinwthidh Rl ahd MGite refﬂi‘ﬁetwﬁﬁ défined gbsasipekis canipanns of fokvele 3L R cdote a
vacuum and fil. ei gge &he w% Q Eer then dried jn vacuo. The
product WEPSTUY| Dhe s s 5‘:?"%‘1‘-‘ Whi'PEFY ?‘\é@ O SPEINCPERTS a0 OFHEER Fonigyng
(2/21 ) [ ${)874eﬁeitmeameperomfeﬂgg at fe_@sftdqale eml(a[g alydxgﬁhraﬁlxﬁntp\mﬂa]y thagﬁlai/@ﬂﬁﬁ l@ﬁmore
. To a suspension 0 r i ndo . nﬂn i,n anhydrous tol yene
(40 y {HOOHn Of CereRian BU/SRAR AT he HSHY FoH TSP SEROT JomeRes con
Pd( PPh3) 4inél0de] Buttare Bot linTRd %) hem@uﬁlae:ﬁ&wwpm'ﬁssgequ@geﬁms Qitpdhoids,
To the resulting pbright yellow sus s added 1 n on ortion a -
sol ut i on BerAmodsRenpiy ?w? dcpm@e?raerpysnﬁﬁ po lfusgatgfalﬁ(wp le,
in absol uhesdskitbt iaQ umhk c$rﬂﬂaduﬁ&‘6ﬂgdn@ﬁﬁﬂirﬁﬁﬁ|\)ﬂ[ bih R 6g§ﬁfhw Bl @ caftb&OMSen
sol utj on of, NaHCGO3 After_refluxing for t he bi phasj c
mi xt ut% v%?s‘séé‘iﬂ’%'&ldt 83 M&fﬂﬂj CORRKpEr: 47 Which é‘rfd“tbﬁé% indeasF Gam; Intpd1 and X; and

sol uti on ®farspbpicBiddanegwbveNaCl . The organi c phase was separat ed
and the aqueous hase was extracted wi th EtOAc. C}ganlc extracts were

conbi ned antP083]i Ers rrasntSeyeptionralze RIPYistg cogwRwnd i formpi VRl by
filtration and the filtrate was cogcentrated under reduced pressure
to give the crude product 4. [0088]\zeneral pragedure for preparation
of 1-octyl-5-phenyl-1Hindoles (5). \L10O To a stfirred suspensi on of NaH '
(60% di spersion in mneral oil RQ i n anhydrous '
di et hyl formam de (DMF;, 5 m) in i dded a sol ution of
crude phenyl indole 4 (2 mmol) in Bsml) drop w se
over a period of 10 mn. After sti ( tenperature for 1.5
h, follow ng which 1-bronooctane (1. , 6 | ) was added drop w se
over 5 mn. After being heated on an oil bath\at 53-58C for 3-6 h,
the reaction m xture was 15 cooled to roomterferature and poured
into ice water. The suspensi on was sthééﬁd 10 min and extracted with
Et 20. The organic extracts were conbi washed with brine, and
Slr : ed 5 Nair S®ith. RlTYGn&IRym’g@esggﬁlﬂély\&@ﬁneﬁgmbeﬂl thig cf)mbél.frﬂtolfﬁﬂmah ndfmgng can
iltrate co tyat under uced pressu ive the crude
pr oduct 5"\@'??6‘@)3@? ﬁvws@n@ﬁe&ei?ra& tp. ‘{sgﬁi}a’c‘%%gf egier iy the gitfpgen atom
acet am d%aﬂﬂ@’ ABG! fordG 3—B|\ﬂ’l'é1ﬂls’ére'ﬂ7r7ng5 whérkih &k 3- EEHemGQD@QiQ 031996 Mﬂé& to at
0.92 (t, 3 H J 15 Hz CH3) , 35 (m 10 St
J 15 Hz, leasbone 8 memberedying, weﬂssn the ring) celsopt@nﬂly @%ﬂse & 202 or 42ﬁ1mher
J 15 Hz, HeHd :
S 390l maton?s &%c{cﬁ froln the Og}&.lpl gonmﬁiﬂ'g‘) of chygéh ZICD% rg%l]])ﬁuxj'&nd%h%horus
20. 8,202 #gd vgerem tfzagwa cazlgb%subsf@vwd bxzat ieaseszneﬁsu giug sgloged fromlthe @roup
117.3, 121.5, 124.5, 127.1, 127.6, 128.2, 128.7, 131.1, 133.1, 136.6, -
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[ Melr 407. 4 (407 5)(Dwsc>d6 300 MHz): 0.90 (t, 3 H, J 12 Hz, CHB),
1.05-1.15 (m 1.27-1.31 (m 10 B, CH2), 1.84

Hz, CH2), Oiﬁl@lﬂésm 4 H CH2), 3.87 (s, 3 H CH3), Tg%h?’&m"és%
CH2), 4.19 (t, 2 H J15 Hz, CH2), 6.87 (d, 1 H J6 Hz, ArH), 7.14- 30
7.4 (m 6 H ArH), 7.83 (s, 1 H AH et (DMSOd6, 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, 11nSistirigl Hof0 hydrogend, hydgexyl, Cinakil, C28alkenyll2C, 2alkdB0, 85,.6k8l, ;.

2 s, O SRR SRS

[ M+11+ 390- Cﬁrb@ﬁ’l?B OhhiocatioiiDRGRrboR Q) (sddyizjato, thiSdyagdte, sdylperhald@kylz sulfonyl,

1. 29 1 2
2 1) crip) Sagnag dhiog tal - -5 5, g ant w3 ¥ incletng gl o
1 H J6 Hz, A«FD 7.17-7.44 (m 6 H ArH, 7.820(s,.1 H,- A«FD
(DVBO- 5d6;75 MHz): 14.9, 15.7, 23.0, 27. 3__%%.5,N§§]v”_ e 322y
33.3,; #6. this Gpbund OO fc@mulb M) R, k3R b6.ond b3. 4, 118 1200 - N1 A
129.0, 129.1, 130.9, 131.8, 136.6, 144.4, 160.7, 174.2 [ 0092] 114
2- 0-octyl-5-phgnyl~ i ndol - 3-ypacet am de M5-APCl: [ M+1]+ 363.6
(363.2); srpwinfmg;zggo MHz): 0.85 (t, 3 H, 115 Hz, CH3), 1.26-1.31
(m 10 H CH2 (t, 2 H J 12 Hz, CH2), 3.77 (s, 2 H CH), 4.10
(t, 2 H J 30 (t, 1 H
J 12 Hz, Ar h?“gﬂig? %Qe ) '(lelc"ggﬁ? ﬁﬁ%gﬁcﬂﬂé’guﬁi@finﬁw% Hz, ArH),
7.77 (s, 1 H ArH. & (CDC13, 75 MMz): 14.1, 22.6, 27.0, 29.1, 29.1,
30.3, 31.7, 32. 9 46. 5 108. 0, 110. : .9, 124.9, 126.5,
127.3, 127.3, 128.7, 128.7, 133 2, 1%6.0, 1421, 174.3 [ 0093] J15
2-(1-octyl-1Hindol - 3-yfl acet ani’ ; kFir 287.5 (287.4); SH
(CDC13, 300 MHz): 0.85 (t, 3 H, J .25-1.31 (m 10 H
CH2), 1.81 (t, 2 H J 15 15 Hz, 4 CH2), 4.07 (t, 2
H J 15 Hz, CH2), 7.06 (s, 1 H Ari 1 H J 15 Hz, ArH),
7.22 (t, 1 H J 12 Hz, Aril), 7.34 (d™1 H, Hz, ArH), 7.57 (d, 1
H J 6 Hz, Atli) Se (CDC13, 75 MHz): 14.0, 22.%, 27.0, 29.1, 29.1,
30.2, 31. 7, 32.9, 46.4, 107.6, 109.7, 118. 9, 11®.5 122.0, 127.2,
127. 4, 136.5, 174.3 [0094]J23 (2-(1- ocg%? 5-o0-tol yl-111- |ndoI 3 yl)
acet at ni de) Ms-APCl: 20 377.3 (377. é% H (CDC1l3, 300 N+%9 3
H J H5 He whishdi, Yiand Roparerespesiivelyd neé:namve In th15 compoynd;y fgrml@ the R;
CH2), 2. 4.09 (t, 2 H J 15 Hz,
cH2) . 7. %%bétﬁmgcﬁbecgm )ZC@M%%&%I 2‘%{1{%02?2?%% 5 H ArH), 7.37-7.48
(m 3 H Ar EQPﬁ"l?le?cpre%nt inveptionnglsg prsydemmowmfrwﬁr}ula X4.1, 20.6, -
22.6, 27.0, 29.1, 29.1, 30.3, 31.7y 32.9, 46.5, 107.7, 109.1, 119.2,
123.8, 125.7, 126.8, 127.3, 127.6, 130.3, 130. = 133.5, 135.5, 135.6,
142.6, 174.3 25 [0095] J24 (2-(1-0 y1 5-p-tgl yl-11-1-i ndol - 3-y1)
acetamde) MS-APCI: [mFir 377! 37 CDC13, 300 MHz): 0.85
(t, 3 H J 15 Hz, CH3), 1.26-1.33 1.83 (t, 2 H J 12
Hz, CH2), 2.40 (s, 3 H CH3), 3.76 R, 09 (t, 2 H J 12
Hz, CH2), 7.07, (s, 1 H ArH) , 7. 6 Hz, Aril), 7.38 (d,
1 H J6 Hz, ArH), 7.48-7.55 (m 3 H, ), 75 (s, 1 H ArH) Se
(CDC13, 75 MHz): 14.0, 21.0, 22.6, 27.0, 29. 1\ 29.1, 30.2, 31.7,
3032.9, 46.5, 107.9, 109.9, 117.0, 121.8, 127.R 127.2, 127.8, 129. 4,
129. 4, 133.2, 135.9, 136.2, 139.2, 174.3

15 X).
[0068] In this compound, R, and Y are independently selected from the group consisting of

hydrogen, hydroxyl, Ciaealkyl, Cjjalkenyl, C,jealkynyl, Cigeacyl, Csscycloalkyl, Cs.
scycloalkenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl,

O-thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, - -
' 26



WO 2011/ 014128PCT/ SG2010/ 000286 Exanpl e 2: Synthesis of Conpounds of
Series 2, Table 2 Schene 2: Preparation of 3 amdes (J1, .12, J4-6,
J7, J11) SWORBLIOXBS 321 and J22 were prepared fol |l ow R§TEHG2010/000286
experinmental procedure Exanple 1, Schene 1

[ 0096] 2- (5- brono- 1-octyl-1H i ndol-3-yflacetic acid (7): To a stirred
suspensi on of NaH (5.54 g, 138 nunol, 60%di spersion in mneral oil)
in THF (18, N%N, TNFO)and INXOE s warberaid dad oansad oft the hydbgdannadahe e Btha dedolecring

acid (6.65 27. 7 in THE. (50 i . After.stirring the 10
et o ran s ehnded Py R Tk Por M) ecobl stk oE ol ¢l ekt €.
8|3|. 1 rrgolz},alice:myi[w HE;.{gSleﬁyl,L)CﬂQ@SylaC[CLQdyoﬁb’aﬂ@l,V\KS_ﬁ:gcfEhl&eﬂpil,XTa?ﬂ,e h‘ﬁaﬁaa]yl and
all owed to sl o rea r.0 e cantinued to stir_for, 4 h.. The.
oot T on TSRV 8nE Rari® SHDETNE DG, B g neselr Fotr | 404 abbiein' R s
]galr Ief 1; ljy%yd_ﬂ)%%ili éﬁ)ﬁ@d%zbﬁ @ietcs_ellea:éaiiﬂ'dnomw@ﬁ{é@bﬁm}ﬁ?_oyicgggan@;ét@ztzi,dnfEeitn g C,.
(0] owe co wa r_untl a_Cl ear W SOl utl on resu ed. er
(500°meS, el semacsit e tnlalb Coevelonheny ehsplob ity st hetsront byl
with 6 N HClooeoytheSprbdeaCin®chtivh hldo Sdidtés 16 1a8Mthdll ahdima'\gae&maﬁﬁ a$ a @ ell,
The conbi ned di chl oronmet hane extracts were dried (Na2SO4) . and
concent r gt @ CAPAFFIUBicel oy Prepapserany el athegrethed plndessriprnisteingsepmnaund of
col um chOpREGE ERRRYonUS &&&E@M&ﬁﬁ%@% Qell h@?%gymgﬁlﬂr@é pRERE GilH0LE of He

the preparation of 3 amdes (8): ure o

( 5- br Bho-investios: In sem¢ prabodimenssy, shecgell psedeacgordizy t¢ therimyentiemmacosomprized in

m) in dry. Bedz : u t hen W di St

out the eaigless gpﬁténgﬁwg?{?égg’?é%e%#d%%ﬁgg%ﬁa%&ﬁe@%Rg\?gfgﬁljjﬁ%eﬁw
evapor at exiltergd delipay glse ge gbteined frem@gnaneryy oRhimpdesad impmpbdl Hintlyde, buhire pot
was -WO . 4 P / LS j r E

THE sol uilireld i SR ST LD SORER S Hios o Bnbdl X ghldea ik, Tl
sol uti on chim@ngeeCa fersr monkey omd g kvmae Measmst ¢mbadiments, tthe celhmeged in the
tenp t - ; r . i :
L ol by b4 3o KAPUR A, W ABMRS P Mk
cor r esportanmgorednde may be asedyin 809/4nventimh| indediegs for x00pl8] Cbedgmumor and a
procedure for the.preparation o ound .o a sol.ution._of .
Conpound Ay Hahh Akl Bffbles O FRRHRG bl e BpBif 2 BoBhmciggin
and t he mualiguareiosaad solid hebum delid amgmns noludd Fornfnstanca asarastiap ariifg from
mtoly boric acid (1 | ,..1 eq) in.1 5ml EtOH (i ase. o 7

ot oyl REe S opriive; oS qbipompn Briive, o e BRgs My gols and
anot ggr Jepithelial cellncr tiltanplidnld] agareetisf [NaphaGo tsdr] Juchas thedgaph nddes, spleen,
resultin ixture_was .refluxed 10 for h .under ar,gan ,and cool ed, and’
[ he or ganil e FRSTRIE P A SIS SR inoPdn R a R dE R ST stk fivg
suspensi aanaspsSa brain’ atioes] avcnfobGstdfih2 calol calicere tectl @inchiy bHdder @nckrt Héiver
sol vent was evaporated. The residue was chromat Oﬁr@%hed on si}(_)i cgﬁ%gg
el ut ed witHOE AYFEERPE FEP AR PVADHESALRS RGP 640555 ARty ARG ehivg T
nearly 6Qfkk $dd00%adhR. (2- (5-mtol y1-1-(3-(trifl uoronethyl) ‘
benzyl)-1Hindol-3-yl) acetani de) 15 NM5S-APC: ir 423, .4 (423. 3)5H
(CDClZ§? 300 lﬂ?lzﬁ The &%mz‘g{nd%we Pregant inyenfign cen E%HP“‘@F@}“}" é?r@@stt@r}s, for
H CH2), efarhgle( Phardiaddutich? ddfnpodikiblls, shitdle (for adndihistdatidbB. Wherd\abblicable, a
7.41-7.50 (m 5 H_ArH), 7.54 (d, 2 H J6 Hz,, ArH), 7.79 (s, 1 H .
ArH) . 5c cempeynd of cthe present gaventiop; ngy be used jipits3 ionjg) dragsitign (tate or any

111.2, 1 odili2R, o ok berof 1 e °
T2, Viafhacddials ackefi sob Whrdbt. A Lamfourd @hincklbods, ot himadd fedly

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 phammaceutical

composition include, but are not limited to, a nucleic acid alkylator, a nucleoside analogue, an .
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20[ 00100] J11 (N, N—diethyl 2-(5-mtolyl-1-(3-(trifluoronethyl)

benzyl) -1H.indol-3- yl) acetam de) MS-APCI: [M11l- 479.5 %ép @E%
(coal 3, 30\6"&11}25“14%3 10 (t, 6 H, J 15 Hz, CH3), 2.43, (LCTH

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 J9 Hz, ArH), 7.80
(s, | H AehdcySine( aGhhiotied aﬁ/ldi.’dmata]se ifhibifod,. él,folﬂé aﬁtag&ﬁﬁ()mﬁ estrb@er? receptor
42.5, 49.6,. 109.7,. 110..0, 117.4, 2&11&&1 Lol24.5 1269, 1271
128. 2, 12Bodylatorpg Isorgmarssen%wwff'&% gy 2 pitropeueay an qsigoclast inhibitor, a
142. 3, 17&at51uﬁ0@&@alﬂjngtkﬁmﬁam65ar&wdgla— dpoistielerase31 Mﬂalbxaﬁetaacepdi@}nerase 2
MB- APCl : [ Mk1] + 264, 3. (265, 2) (CDCl 3, . 300, ): 2.44 (s,

CHB), 3. 7inhipitor, athymidyia swtbwimwor £ proigtage ippibitor, wcloroxzaenege mlybwr an
ArH), s7. agoffa%ne a"f‘yros]inelﬁnk%mlﬁ&@,’ a ?ac'?cg' b Bis lfoslihonﬁ!‘é H)and 7a I?l&l((Cﬁ)ﬂ&l
1 H, 30ArH) (s, 1 H ANd) & (CDCL3. 75 Mb): 3.

109. 7, 11@160@117 1, 122.6, 124. 2 124. 5, 127 3, 127 4 128 1 '128. 6,

134.0, 135. 8y, s
[00102] 321 (WOPEE pload g mly e BelllRd O R T bR 00 A Hhesen

acet am dehvekfien ARGide pmane &BSMt(cBIﬁS b&}lﬁfdn(@m:irsnf@,?:msﬂmem@) dhlt?rﬁmblm,ll
3 H- CH3), 1.84 S (s
cH2), 4. d&ﬂ( ran® #oswmmw  yinr mthoqf\fﬁSNﬁtacwph@haHu# Cytoran®,

YRRy, Ehloptamid belopited PR o fhbraf®), | ihtining WghiBbmgdy i
151 M, GHRdzolwnidd (Femodad®). CHG) , an3. Bstive 2 ckimpll GHR) compdhdd( dz_b{s[(z-
211, JO Hz (t, 1 H J6 Hz,
7.05- 7. ﬂioccrﬁthé)ﬁms@\}tma-hyﬁws%ﬁ 3521°>f(amphssp nrs&r @oﬂmd , 980 cgmmenly krs&

Sc (CDC1 5 e, 118 IvVath '
107( 3 1%5013&1&%%}“@1% gm éll?yllsgtcir gged112113a% E‘eatxﬁ@xtzof EtZg 9 III 911d4 4IV aﬂgnant

128. 6, 13ymphompsg multiplggmyelomag Igikemigy zﬁycqszﬁo f?nsqd?z 81°“ffl7145t5'h1’_?x é)t’fﬂl“’é‘

3. Syit h%é&cﬁ%m@ﬁgﬁ&%gﬁst&{m%& td@Sncina Jfal Weadr. 15[ 00104] J1, J2 and

J4-7 were prepared fol |l owing the experinmental procedure nentioned in
Exanpl e 2, SH0d3eNncleqsige ppajggpes that may be included in the pharmaceutical composition of

(N N-di ety z2a ¢ Lw%&%aﬁ' P, 68! Yk~ brhi 8 16, 3 ebabiACRY S anl AR bine

(Gemzar®), two fluorinated deoxycytidine analogues, fludarabine (Fludara®), a purine analog, _
6-mercaptopurine (Puri-Nethol®) and its prodrug azathioprine (Irouran®).

20 [0074] Anthracyclines that may be included in the pharmacentical composition of the
present invention include, but are not limited to, doxorubicin (Adriamycin®, Doxil®, Rubex@),
mitoxantrone (Novantrone®), idarubicin (Idamycin®), valrubicin (Valstar®), and epirubicin
(Ellel_lce®). As one example, the compound (88,108)-10-(4~amino-5-hydroxy—6-méthyl—
tetrahydro-2H-pyran-2-yloxy)-6,8,11-trihydroxy-8-(2-hydroxyacetyl)- 1-methoxy-7,8,9,10-

25 teh‘ahydrﬁtetracene-s 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 regression in disseminated neoplastic
conditions such as acute lymphoblastic lenkemia, 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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[ MF1] (433.6) SH (CDC13, 300 MHz): 0.89 (t, 3 H, J 12 Hz, CH3),
1.13-1.15 (m 6 H, CH3), 1.26-1.30 (m 10 H, CH2), 1.85 (t, 2 H Ji12
Hz, CH2), WOam1(0a4128 H CH3), 3.33-3.44 (m 20 4 H, CHEPCI/SG28W/000386 2
H CH2), 4.11 (t, 2 H, J15 Hz, CH2), 7.08-7.14 (m 2 H, ArH),
7.26-7.48 (m 4 H ArH, 7.78 (s, 1 H ArH & (CDC13, 75 MHz): 14.1,
14.3, 20.8, 21.6, 22.6, 27.0,.29.3, 29.4, 30.8, 31.8, 32.8, 40.1,

42.7, 46.4, 16¥¥5F AndbiStide, that lﬂayzbe ichdded in ﬁ%?hﬁma@@ﬁca—d 00113§331tﬂ)n dﬁﬁe Present
128.2, 128.5, 132.7, 135.7, 138.1, 142. 70.9 [00106]

(2-(1- octlylensonn mdll§€l “buk- 4rp et - Bmg,t@ -tg- @qsnwym nactingmyciet B a (Cosmpgad),

25 M : I 445 7 (445. 6 0. 90 .
Hz, CHB), a&ﬂ%@liﬂ*’é‘@ﬂ%ﬁﬁﬂlﬂd@ﬁ“@&%& ?’Ef? %;}901“&%‘2 %lmm%cuhéla%ﬂe%? @mﬁr—m
2 H ‘J 1 X 149} S 1] e €I ce
‘s 2 H %ﬁoﬁ?&%rg@%nﬁ%ﬁ) mﬁﬁo?% a%ﬁ).Hz udo_lng@]:%rgogé%(%b?orbus G4 th j%a%ﬁ

7.32 (%, df tht pekdent hﬁrgntﬂnl-i)lcludk BB ark. b8 lifrieed 4o ohastfuzble, (Aﬁuﬂcfex@ and. lettoazole

AT (Sc (CDB0p, 15 M) 20.8, 22.8, 24.5 25.9, 26.4, 27,1,
29. 5, emagp Bl@bowhowe lmhlbwas that ay be inclwled in the plygmaceuticabcamposition of

1364 i BesehGhvdriof Biude whoie bt et Borora

(2- (.1- oct y1- fooTs} cyqldoxygbnaﬁbdﬁbﬁoryﬂ:)ﬁ thay m/in&lﬁﬂeddn mhe]ph)dﬁl)acaitiﬁﬁrtﬁﬁ@bsmon
MS- APCl: [M+1] 431.4 (431.6): ( CD30D, (t
15 Hz, Cifyhe prosspt inventiop jgckude |th @w;t Timyited Ao ice%satl?ﬁlw @mm (Aém)@) gcla@mb

35 o BT P ot 0 oo Bl Pl Sy Sl byl o
2 H, 5 Arhlly, bef irdRidéd in theH;omdpodifloinf ther pdesent’ ind€ntibn 4Bchide) but aré néyr lﬂ)ll,ted to
7.83. CD30D, 75 c .13, 20.8, 22.8, 2

77°1, 56 timonsn @bl ier®) gt Bivesiganh(Fadistes®) Sl nigorigs ot iy be e in.
121. 5 1 7

VR 1% gmr;;]og 118%1"5 é-x% deentifrfentlon théiBde but bfePnot limtedd tolmethiPextie (FARaM®,

(N, N- d| MR HeyichatZex®)-a04 tyhethex e QOturkxin®).i Admlilldstipfiye aafipR{Tihe Q))mftﬁndm 2-

15715 542 fjampiichy etk bingemplpegagiotss 55k cogmply

CH3), 3. I8lowh as tnethor&Hd), is & Qﬁi(ﬁﬂate 2nig, th':@l'fﬁa beeﬁ Libgd (i the redtnenk or%eé'fgnonal

CH2) , 7g§713(m2HAr 7.29 (t, 1 I-%:,7407488

ArH), 7. &horicsarcinoma and iy the treptsaion Pawtwal) chopigadgnomy destruens ag hﬁﬂﬂionn

29. 5, 29.fole. 3P isdalso3dseful iP theAreadnt of Rakbed 4@ of% antl h@majaiaa 115(113 '

121.5, 124.5, 127.1, 127.7, 128.0, 128.7, 12 .9, 13 6, 138.4
143. 1, 17tlzea@1ent of advanced cases of mycosis ﬁmgm es.

15[ 0QH09] J6 a
L0 e o 0B bt St kg

3 H J 1%résent i@wsion ingede butise (nof lignited to:ra@semcltr@iidq ('Bnise(:q:n@)mdierorubule

CH2 4 5

o ob. 3 2 hifors e g Rlhnc Bt fon?ably daflyb S e sy
6. 86 (d, ofdidassefblyinf mﬁmﬂﬁbul%) hae Maylis: ificinded itdthe Abinositibn 83 the presdnt hvention
A t 12. 5, . 13. 2013.6, 14, 4, . 27,1, 29.5
r H%s ee,o(vec udsguaare 39t lmmt%cso @HCW?%D&%V@L eglbﬂﬁsnnféﬁzlgan%ﬂmctsmﬁ {Baxgl®,

i ég bX 1%3(%‘3@} 1‘%1‘%81?‘}% %Ngvfwl&@)?docé&% (Taxbert®); epbidtofie BIZD dra détbafve
(N N- di etdfiyithep,- a@&d(s@)dnmdidxyphdnyﬂa)w&s octyl-11-1-i ndol - 3-yfl acet am de

M- APC © [ 0D, 300 0.90.(t, .3 H_J
12 R iy | MDA et PR b ol Wy s il uqshe ey
(t, 2 H jd@ntibn ik, bud. 4 1ndt 41&111@6”'(0 Arbdarbazine (Matulane®), lomustine (CeeNU®),

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

30  analogs that may be included in the pharmaceutical composition of the present invention include
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25 CH2), 3.87 (s, 3 H CH3), 3.88 (s, 2 H CH2), 4.19 (t, 2 H, J15
Hz, CH2), 6.87 (d, 1 H J6 Hz, ArH), 7.14-7.44 (m 6 H, ArH), 7.83
(s, 1 H AVORIYAHIZH30D, 75 MHz): 12.4, 13.5, 13.6, 15FPLI/SE018/000286 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, ‘

L e e e T e
(479. 5) gmn(ogﬁﬁi:fé@)BQerMﬂ:}ea (Hyﬂﬂea@,, cyBarkhine] ((lﬁodz!z U@‘B&po@@b? flokridisfe
H CH3), 3.34-3.45 (m 4 H, CH), 3.85 (s, 2

2011/ mmW)s@szﬁﬂwm@azyem@tm (Mpen@)H cladﬂza)le (176111@&17)@,1}(?@#@),'

2 H, ArH) -7, 25- H, Ari.l

7.40-7. 458 ‘Zlgnﬁ—f(’zeﬂ'?%’@) and capec ttﬂmﬁel(xﬂ 3%%)( A anﬂﬁﬁfam'? eéfﬁ“l(l n Copppound
Art!) & (%&2 A bz pyrindidinSdionkd . 4so 2dormondf. &nowdD. 2, ﬂﬁu&omﬂ&l 6is an
109. 7, 110.0, é? 4, 122.1, 123. gf 124.5, 1 6.9, 127.1, 128.2, 128. 2,

128. 5, 12581t151eta11 e guc eﬂg@e fnalg_%lg effectivggn g:\e gt:nzc management of carcinoma of the

colon, rectum, breast, stomach, and pancreas in patients who are considered incurable by surgical

or other means. Another example of a nucleoside analogue is Gemeitabine. Gemcitabine 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- 0x0-l~H-pynmldm- -yl)-2-desoxy-
2, 2-difluororibose.

[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 ! inhibitors that may be included in the pharmacentical 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 phannaceutlcal
composition of the present invention include, but are not limited to, dasatinib (Sprycel®),

25  erlotinib (Tarceva®), gefitinib (Iressa®), imatinib (Gleevec®), lapaﬁnib (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-c-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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138.5, 142.3, 170.5 5Exanple 4: Synthesis of Conpounds of Series 4,
Table 4 [001121n 1-o0etyl-5-mtolyl-1Hindole. J3 was prepared by the
met hod des¥Pi2pd@i418¥ conpound 26 in Exanple 5, Schene @CTHS2MPOP0236

[ Mel r 320.3 (320.4) 41 (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, .115 Hz, CH2), 2.41 (s, 3 H,
CH3), 4.17 (t, 2 H J 12 Hz, CH2), 6.48 (d, 1 H .13 Hz, Art!), 7.10
(d, 1 H, tBé&pHdrmackGticAl atd)npoﬁtuﬂﬂof(tl‘h priseht indenHorHinclude, bhif) are nlot Jidnited to, fitdxdjmab
115 Hz, Art! 4 Art!), 7.76 (s, 1 H ArH S

( CD30D, idlﬁf?é)&@e@m@@fb“ﬁgh 7.1, 29.4, 29.5, 30.6, 32.1,

46.4, 101.3, 14erion’ ko L 128 o
129.8, 133. o[dd%g}a&h? indeion L€ - °‘1’§élseﬁ‘e phéh ?%“g)gﬁaf?g%&%ﬁ ohpidh a

horol og at@@p@}«sirﬁtthmrp#en( mmm)m Jor-ommplcra efmnound eEformynla I} Thephaanaceutical

55 Sy ALt of i o e Aen
pheny| borinwaatticabir.drecl (Vpinal) 4nhaiiocORraisali-/suldingealegr bust4l upuiel Egethplary
(1];_)% Ogrlgg? é‘t%%gfaa Fﬂ%ﬁratw { ) )%js'péc?lvé E't%r:gpfﬂ%mi gn?guagﬁacgu@faclompoamgn énclufl)e oral,
acetate (tk@jdermal, and phrehicom dofivedy.( Buitahisl Joutes FOadministratioh coi| fonverample,
e 10,080 R R bR B ol 3
10 including intramuscular, subcutaneous, intravenous, intramedullary injections, as well as
intrathecal, direct intraventricular, in;traperitonea!, intranasal, or intraocular iﬁjections. One may
also administer the compound or pharmaceutical composition in a local rather than systemic
manner, for example; via injection of the compound directly into a solid tumour, such as in a .
depot or sustained release formulation. Furthermore, a respective compound or pharmaceutical
15 composition may be used in a targeted drug delivery system, for example, in a liposome coated
with a tumour-specific antibody. Such liposomes may for example be targeted to and taken up
selectively by a tumour. |
[0082] The present invention also relates to a method of treating a mammal having a
disease or disorder associated with Icmt activity. The method includes administering to the .
20 mammal a compound of the present invention, for example, formula I or a pharmaceutical
composition as defined above. In certain embodiments, the compound or the pham.laceut-ical
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 compourid 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 écope 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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Foll owi ng reflux, the reaction m xture was cooled to roomtenperature
and evaporated in vacuo. The residue was added with a saturated

sol uti on oVORAHOLHE2§ 50 inL) to neutralize acid, 20 and PCASG2@9P286g
al kal i ne aqueous mixture was extracted with EtOAc (3 x 50 ni) "and
dried WO 2011/014128PCT/ S&2010/ 000286 over -Na2SO4. Evaporati on of
the sol vent gave a residue which was purified by flash silica gel

col um chromat ography. Elution with CHCl12 yi el ded the correspondi ng
ester 10 (86-89% oas off-white solid. [00114] Preparationgof nethyl -

2- (5- brono-,1H i ndoaA='8- ylgethanol (LEyeNTo,a 5 sol utiop—«f 10 (4
THF (50 1H4 ('16 mﬁS adfdh&d in
peaction m xt s stirred at 30 mn. The

nunol) in &h

portions and

excess of Li AlH4 ﬁas destroyed withH sat. aq. sol uti o of Na2SO4 at
0C, filtered, and washed with THF (5x20 nlL). The cénbined filtrates
wer e concentrated under reduced pressure, the reSidug was acidified
to pH=6 with 10% HC1 and extracted with CHCL13 (5x20 ). The conbi ned
organi c | ayers were dried §hb28a4) ~10fil.tered, evapprated to
dryness, and purified by flash siliga gel columm chromatography to
obtain al cohol 11 (yield % [00145] Preparatiorffof 3 nethyl

2- (5-brono-111-i ndol-3-y&) ‘dr opangni Nz | g4 (12). AFoya solut|nn of

al cohol 11 (0.76g, 3.2 nunol) r Net hyl amine (0. hhygi,ous
CH2C12 (20 niL), nesyl chloriad ON55nL) was added 2 reaction
m xture was stirred at 0C for 30 Pghmin. under N2. A Ndi | uti on
with glacial 5 % NaOH sol uti ) m xture s extracted
with CH2C12 (3x40 inL). The5§BH%§9t£ ng%%IC | ayers &gre washed with
vat er (10 Rrt-psvidropredt. G SO4) | evaporated to dryness under reduced

pressur e, i) Mgt eeEIsblReorH Re.d 1 i kbie10de agt@ﬁat Y.BubH, Rnd @y fs DVSO

(20 m), %mu&eﬁ)ph%lqylbgmn@ac%&’d Nma uen@péﬂlu}(hEh)r(ﬁﬂ%(k%glo%h)xt ure
was heategaabM;QR gggégéék ter dilution with 1ce-water (20 nL),

the 20 mi xture was xtractea)mnth chl orof orm (4x30 nL), the conbined
organic |l ayers were washed with water (2x10 nL), dried (Na2Ss®4), and

evapor at ed [gpgsir ynes Pregiation eﬂl %raﬁ&muﬁ@ol-ﬁm a@étamtmectz)byrofd Sshition
silica gel colum chromato agﬁk§h<kg@h 0% CHC13) to obtain nitril
¥y

12
(75 o~ °fpouerelfrageleadrd G sé-‘(&lﬂﬁbﬂﬂ“&#ﬂ%@@éiybw 200

pr opanam & wad fdded mBm @@F?OW nﬂfoﬁ%ﬂ &l ik iiird Rhs difred for 9.€h. Ao tﬁ@réhctmn
25[00117]Preparat|on n}tolﬁﬁmlkklndol 3-yl1l) propanam de :

thi s conpbiahee Wa%adﬁlp m@ %)956{11‘5‘? dythe pbolsgvpsgefluxed on oil bath at 106 C for
[00118] Prﬁpﬁr\ﬁtﬂ &ﬂnﬂé &&e(r]cogﬂﬁé’ o o tteﬁbéﬂtmjcl Lrihddal a@de\i@nd the whole was

propanam de (15): this conpound was prepared by a simlar nethod a

5. [ 00119kzded with Pﬁ?dz yhe Sxtrgct glay washed wihdoring dyied opardyrmPAmniand )evaporated

M- Mg [iiidrreduced 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 powdered 85% KOH (1.85 g,

e

28 mmol)} for 3 h. The reaction mixture was cooled to room temperature, diluted with water,

15  and acidified with 1 N HCL..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 5-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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30 391.5 (391.3) SH (DVSO-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 J12 Hz, CH2), 2.39 (s, 3 H,
CH3), 2.4IWQPR0IMI428 J 15 Hz, CH2), 2.92 (t, 2 H, J15 HPCT{EH2010/000288,
(t, 2 H J 15 Hz, CH2), 8c (CDC13, 75 MHz): 14.1, 21.0, 21.6, 22.6,
27.0, WD 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, 13Pd(BPh:;):3®.12, g, 188 nd]%)L Alhe Gusptidond waic bigmee #r 05rle J2r thiresultdfg bright
esters (J]1 J13 001 Pre aration of . e t hyl .
o (5 br oni o iehion W 1Rk 2 SRR Psich o sy TR phemypgronic acid
simlar t@ amohdmequiv). in[aB61zd [FROEIH0 ail) followkd ammpdiatelst byla/ jaturbiedaousd

17 was pre ar ed 0d. a dfor 26. 1 J12
(et iyt Poshog op Bleor (R pd bl R Tt (3 e Biohiel miginpes cooshed xiom
?936515{ gg@mﬁéraﬁie &@?Eéﬁpou%ﬂgﬁzsblungn %sa@ate@ad‘deou]s 1‘1&2”'511{: debidic phase was
CHB), 3. mgafrgted 2n¢+thecaqzyousghe?«f ~§a§ exaciqd ﬁ%ﬁtoﬁc d%f)gf(nec exrggs Syra gorppined
CH2), 7. 1gnd( @ried zsém? e d@i:%) ageht Idas 2okl b§« ﬂtraﬁéﬂ Ia)ul tﬁe b, was
H J6 Hz, ArH), s, L H cle (CDC13, 75 21.6,
22.6, 27. @ncezlyatfdug@erze us@ pCssuye tOlslVfi@swée pregducs 4. 52 o 107 0 109. 6,
1%573 i ii% 038 ‘21 g [%(2):{ 2% ]‘)Jli]l-agc? Que f&zgrelrara:h%ﬁ & 1-44Q-Rphdi3R1 Beindotes (5).
2-(1- Bt yTo 5swirqdowaeuﬂqnuoﬁ 5%19181}&@@91&@)111@ Aib® 12g] Jmmpolyimeandydrous

E%Oﬁlg) He &E?EJ& @(hg) sHm%Jﬁgﬁce(ﬂath @a{é’ddgd &&ﬂ?&: o@'éﬁ)de &i}B:;BFP i%n @

(s, 2 H o m4n1@)@rc(qs DIF 1410 gud) dapp wigegver 2 Qerdod] of I(qumnz Afjer stgnnmzt room

321, I g s 3, By P st

21. 6, 22.®er 2Tmi0, AR @mg’zigfatﬁd on\AB oPi0atl §15813880CEW HEI0 LG/ 108028 BnigQre3was

31. 3,;31. B, - ' : - .

127, 315 0l g g i ot g sdenlay, The busfepst ol i e

5: Preparatmaed ofiths Gi2Phdhanirgasc axithctsevere sendmede svaghkd 9@t bdnd, 28@) dried
(NaS0,). 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+17"377.5 (377.3); & (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 15
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, lA:H), 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 1710 _
- [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 (1, 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-
30 744 (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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5 [00124] 5- br onp- 1- octyl - 1Hi ndol e- 3- ear bal dehyde (18): experi nent al
procedure is simlar to that of conpound 25. Yields are quantitative.
[ 00125] 1- o¥OWPLIBIFRE ol y| - 1H- i ndol e- 3- car bal dehyde (19) PCTHIGRII®ONIBLN
was nade by follow ng the general procedure for Suzuki reaction.
Simlar to conpound 26. 10[00126] (E & :
Z)-1l-octyl-5-mtolyl-1Hi ndol e- 3-car bal dehyde mne (20): 1-octyl-

5-mtol yl- likgongol e- Srgcm tzadsdaam@ﬁﬁé@g 1,ooly1£131 mtslymfaa%emide X@9-APCL:
together with, %droxg am ne drochl oride ( and

pyri di ne 515" 85,5 GO OPI0R, SORAHED’ R0 I J1biH?, CHET A P4 (o, 10
derivati v gﬁﬁ@ﬁ% o4 fmomt Eﬁz%?%gt(k 4 "ER5)US 87 £ éT!'r@ Féﬁi‘*?d @R H.T 12

conpl ete ter being co t’'o room’tenpertatu Ut
wi t h wat eﬁ‘iz, QH&) MK (d, 11 &1, V'S K ArHY, i 7dli7F 7.€0(myi 6t H, AxbPyp TR2 (sahl, AxHYy &(iDMSO

po11/ Oha1Bb ERESOH DS T0ERE W 2GRS LR TR AR 56t 1050l bt 126
and wat er1134f 1 e&.3,dagungu(4NmS®4)z9 15 130.9013128)i186.6 X144 AC 1 600A L 7€2 apor at ed
I e L e
[00127] (13e%ty & ﬁ:mtzoioo]mlzb iors3ql 33, wiq)s Haet:myarnanﬁm( &d, 10 H dfkﬁ)f s:ife
a solution 5 of Niel -2-11 (182 H)@)ln met hanol

m) was a%jHeéll?cH%r@%%)o?}m t5g2 Bix CHe): ZdeJ(QZH (féééfznﬁ 7807¢éd| %HZ ArH),
NaBHA o 174308, 1 &, }62 PHDA}H)V\@S,O Added 59y ARR) BQEHON WY kS Wiy, 778 (s, 1 1,

After 5 mn the black precipitate was filtéred off, filtfate
concent r aA&D. dn(CREABLTH Mibdzip pt.5x22.6123.0029.1,t29.1080.8i Hal, 3209, &ﬁ:é HigD, 110.0,

Dot con ol BB S, LESNBAALEN P o S SR Py A YL

anhydr ous. 82504 ancﬂi@ ﬁvm@*lﬂ-mdd»bﬁl)&c%l MSFRPCIt S+ FuRBy. A MsTay;
L oot e GR: DS vria i Sy PSP MO T AT
[ (2)(2)1255] N( 1514 €5123,- ﬁmthyaﬂiwjom@oilfsgyi gz;ﬁtﬁﬂ l)r 05%, hnemegﬂb Jonaidg s
Soi uti on Wit argcye 6T ope e s aade 5 BhBe it 0 L Bobg HE, Arr)

0. 434 mmod)(chats,t7si gty | Beo, ne. 6( Qi@bw 102631300101 )7, 809 T4det, (147. 351691-7) 1889,

0 C. The reactlon m xture Wwas lowed to stir at- roomtenp f 60

mn, the HPéel%ﬁQé?’éz»fWHeE%é’/‘i?I tered off, the filtrate was

concentrate nd thnge U@c llﬁlfnﬁsij. c h " _
(silica ﬁm%ﬂzclz 23 e e éﬁ%%m i géf&%dé MSTAReR AN

[ OOIM N(3(71-3dé?'§/3)= ﬁ-l WDGBy 300 MH2xdb$5(8 3yH. ) hist nglqlz!ﬂiei 37\‘11(56((213)10 R 6H7),
?2' g{:'t S‘i‘ ]gﬁlfﬁ(tfzjil{ 181@4:@@%6@"‘?1% CHSLS %, 3 18 A L0 @2 1, 7 15 Hz, cHY),
7.12 @@, 1 H J 9 Hz, ArH), 7.21-7.32 (m, 5 H, ArH), 7.37-7.48 (m, 3 H, ArH), 7.80 (s, 1 H,
ArH) oc (CDCI3, 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, 135.6, 142.6, 174.3
25 [0095] J24 (2-(1-octyl-5-p-tolyl-1H-indol-3-yl) acetamide) MS-APCL: [M+1]
377.3 (377.3); 64 (CDCI3, 300 MHz): 0.85 (t, 3 H, J 15 Hz, CH3), 1.26-1.33 (m, 10 H, CH2), _
1.83 (t, 2 H, J 12 Hz, CH2), 2.40 (s, 3 H, CH3), 3.76 (s, 2 H, CH2), 4.09 (t, 2 H, J 12 Hz, CH2),
7.07, (s, 1 H, AtH) , 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,
30" 32.9,46.5,107.9, 109.9, 117.0, 121.8, 127.2, 127.2, 127.8, 1294, 129.4, 133.2, 135.9, 136.2,
" 139.2,174.3 |
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20 yfl nmet hanam ne (220rrg, 0.628 mml ) and triethylarnine (1310, 0. 651
mml) in C. The reaction m xture was allowed to stir
roomte‘f?ﬁ"ﬁ]c}fonjgésm n, the precipitate formed was fi IHCA1SE401910p0284 1o
f||trate was concentr at ed and the residue was subjected to colum
chr omat ogr aphy (silica gel CH2CAl 2) to give sul phonam de 23 in 65%
yi el d. [00130]J19G(N-((I-oct 1- 5 mtolyl- 1H-|nd01 3 1 rrethyl)
acet ani de) Ms- MO : ‘ of Sarigs Zp{Take 2 7 49-7. 05
(6H m, 7.0 (IH Skendindrk ,@mméﬁagﬂwwsﬁ 4.04
(2H t. J 6. 9Hz), 2.43 (3H sf‘ﬂm 0 (2H, egés 3 %@(3 s),
1.28-1.24 (10H, m, 0.86 (311, t, J 7.2Hz). Sc (CDC13 75 MHz) 169.9,

121.7, 117:3, 11}-G0H09.8, 46.4, 35.4CO84. 7, 30.3, 29. 2, 29. 13RO,
23.1, 22.8~ 140391751305["00 SOCl,, Benzene, reflux
(N- al - oct yl ol y+=—t+indol- )

MB- APCl : [ M+ 7.3 HEF9%6); 7.1 ( . %i'"e(?‘RSW)?THﬁl (7H m, 7_,. 15
(1H, s), 4.54(2H" d, J 4.8Hz), 4.10 (2R’ t, J 7.2Hz), 2.85 (3H " 9),
2.44 (3H, s), 1.84 (2H t, J 6.3Hz), 131125(10H w

2011/ 014128PCF SG2010/ 000286 nj, .0787 (3H, t, J 7.2Hz). et (CBc13, 75
MHz)- 142.1, 138.2, 135.9, 133.3, 128.6, 128.1, 127.8, 127.26, 127.22,
38.8, 3b.7,

30.2, 29.1, 26.9, 22.6, 2# 5g 14.0. Exanple 5 Syp ) Corpounds
of Series 5, Tabl®: hg%e 6: ’(’%h‘é’r"&lac"@ﬁéﬁ'érl meRd.ah_p 'du?’e for
30 am ne (for conpo JZ?S%M:CX%% )6%%% 5&;246 J4 2526

2627 (4253-4273, 429 4@% Sopienyl 432 A%JHN

[ 00132] 5- Br ono- 1- al kyl - 'ndol e (25): Sodium hydride (60%1

di spersion, 1.2eq.) was added to a solution of 5-bronoifdole (leq) in-
anhydr ous -DMSO at 1¢(éb ¥4, 1496. V%, éttperat ure (r.t.) vm th stirring. After 1

h stirring at the sane tenperature, 1-bronooctane (or |soprenyl

chl or isde)J10aKH 6ad2iechdtIa2 e Bedartdifollowinghe BkpetitietalscediieBxatpRt 1, Séieme
same tenperature for 3 h. After addition of water, the m xture was
extracted with dichl oronethane. The organic |ayer was washed with |
brine, driemossier anizy@riromoNaatid HitliioBI-FPaéetic edidi(METo hatted duspension

5; ?ﬁ;ulrfte th; paglcé%gltgqf %wnlilansol C&Wﬁﬁ?ﬁc?s%n%%@n%ﬁer?l”m 11? thi:%?oogxgll, T(i-ﬁ‘l )uanO 9C 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 carefuily

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;:hloromethanc extracts were dried (Na;SO4) 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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15hexane to give 25 in quantitative yield.

[00133] 1- Al kyl -5-mtolyl-1Hindole (26): To a solution of

5- br ono- 1-WPIZAYOL41384  ndol e (4: nunol, 1 eq.) in 15 mPCBHNE2HA408ed
Pd(PPh3)4 (0.2 mmol, 0.05 eq.) and the mi xture was stirred under
argon for 15 min. A solution of mtolyl boric acid (4 mol, 1 eq.) in
4nunl EtOH (in case of J36G and J37G o- tolyl boric acid and p-tolyl

bori c acifssyRe®inedg aHI2Q rly bR A¥E Yohitibn VRS adiéd AebpwiiftQo BhprbpHdle Mamine in
stirred for _another 15 ngn? and t hen 2M aqueous &EZCIBQ%%g%{)waS

added. THEY FEF polutian ahP-Rt Gr Thepgactiop mixuegvassiirmsd pt the sasne tgmgeratuEsfer 1 b

cool ed, &k LHE BHIAN tnRP V&R VWasicled ML dicHideRhelAd UtRE RELRINS: and
The resulting suspension was extracted with CH2Cl12 and dried over

Na2SO4, eavaparded waliveche camespanding gmidedgnearly0fecin izl gesemas WO
2011/ 3141250201 G RAMA Yool To! B ABNE AN o lobind): P4 Y sBiion of

with Ethyl ‘acetate and n-hexane to yi el _
1- oct y1- Bompoind1(7) H mmbdl eeq()-i80%4nl OMID ¥34 pdded Pd(PPhs)s (0.05 eq) and the mixture

1-octyl-5- m: ' - ] ' J
(a1 50, knouh e bteed a0 1k RELGRIATMRe L0, BNEWRRGE Pl itdon
4. 5 V5- ARGH. (irf dabd pFHI 734 SueBhax38riGicidiant] )(vRIvBAI @il the 3fiBtubd-trgs: sliri8Q fofr tanotBer
H 1=9 o CH3Y L 1222 1030 cH2)Y, . 1.42 (t..2 H J = 9 H
Go). 2, 397 o i £ pduelt oot Unly pdhed 1 yiol i Jaselffred
Hz, Qd2) for/5 h@nderd®zonmnd Zbblediranll thelorganid ®}vehtHyasrehipvel {rddMS@dald préssure.
MHz): 14.0, 21.5, 22.6,. 27.0, 29,1 29 2 30.3..31.7 .46.4, 109. 7
117? 2, 15%‘35?5“&‘5‘&.521‘.?1’3??%‘? 6.8 f’é‘?‘."’??‘ "‘_’L‘§17‘.3 %Clii‘éif gricd, gpep O 4PP%“2§1F§H"8‘H
of indol evad@vaoranals Th@kpidut Wwabchrainogriphas kin vitisa gdl ahugaldvidi Ethylaetaaaial
For mal deliyieaviE the Bagrcompgbagayahy 0 (12 ) |
1-octyl- 5- npooed]y 1- 1 HJum A4 & nd-B)yl- 1} BErifludiothiethylyalseng$l)-1 Haadol -8 Fyl)2 a e einiide)
of 10h (aqver, ni hp2.+ﬁﬁter dilution with water. the mxture was
basi fiPed NSO GEIM Al 4cH43Hd) B LEPGE: 400 MBrE 2-Bi Gl i, 27 2 H, CH2),
acet ate .sHghyls acehay, §.14a8, eMapoLB! ﬁd{)yﬂd@g, 5 edUqedrPABS)S Y 14e-7.56qm! B ey,
resi due was chromat ogr aphed qui ckly usi ng chl or onet hane/ Met hanol or

Ethyl acetrHl).el-Shih A-Theke s, AfANLEb{s) 1 H At &t (GACIN- T5(MH2): 287, 37.8, 515,
Lockut St s M el S TN e ag el 8007 .
7.44-7.39288H m ArH), 7.30 (1H, s, ArH), 7.23 (1H, s, ArH, 7.09
(2 %y, ooy, ot OO sl £ Rl il alls.
1. 28- 1. 23/1)akedamide) MSLABSI: ((BH1]1479F (F7RFzd, (CDC33, 308 MAHz2); 110 4, BHE, ). 153z,
1077, 150 P gt o o) e 1y Gty 4B s o o} 4 g o,
31.7, 30.741-2%4 @n, 229, AsH)27.287.22 2mB2 H2Arl), 7.36 (101 HL 2.13 HAad)] 740al45dm, 5
for C20140%0:8)7 5 831 /988 Ky, 780%, T W R opons, 75 Muz): 129, 14.4, 216,
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) &; (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), 731 (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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25[00137] 325G (N, N-di net hyl (1-octyl-5-mtol yl- 1H i ndol- 3-y1l)

met hanam ne) Yield 61 % M5-APCl: [wit- 377.3 (377.5); SH %%DCIS 300
MHz) 7.84 YQRUGN 46 7 45 (3H m), 7.36 (1H S), 7.3FCTEG2019/000386
4.5Hz), 7.11 (1H, d, J 7.5Hz), 7.07 (1H s), 4.09 (211, t, J 7.2Hz),
3.66 (2H,$), 2.43(3H $), 2.29(6H $), 1.84 (2H t, J 6.6Hz), 1.31-1.25
(10H,m), 0.86 (3H,t, J 5.7Hz). gc -(CDC13, 75 MHz) 142.7, 138.0,
135.7, 132. §)01828. 8, X8 (2%(1-B2BetRylbit27er])-BMUaR]-OH-idd@B-35]) bRdtaRide) MS-

225" 21 APCH M V390035 Y Gt S 308265 HobtRY 5%k 3 1 ch),
(N-1 sopr opys (N3 (H, by iyts @; 2t o 18 araﬂﬂljémla:mjeshyl(e 1M @pqucn),-
anine) Yield 62 % MS-APCl : [ Ml ]+ 433.0 (433. 62 H'(CDC13, 300 M)

8.08 (IH, 785717 (w2 HZAJII){)(ZL Gt7.5pm(m, 7 H AH) 7.7, (sg1 B, 4¢H) &QCIG@B( 74 MHz):
iy 9% (Pl B e, Relor o817 S)uod B3.d B oy, Bt itdeopé,
6. 3Hz), 012865, 153.%,’39,61)1 ;3@, 63&34’21)42 1SK44cDC13, 75 MHz) 142.9, 138.0,

1, 131. 8.5 1428.3 12 1
L e
21. 6, ZO.ﬁ)acéltdmﬁ)le) MB0ABOL TG 401§ M005S) ﬁle@m;mm&bﬂ 59¢01H5CHE), 1.66
(ass) o) ek AR 9880 SR A i A 29 1 G T i il e 2
t7 33? (7(2;H(§H2),§7%4+2H,J3 }Moﬁhﬁs o (1,01 |, Ebmz,, CH).0239 &H HS V6 Bz, Qi{)(igb
(éH t, J7 g’@i 7(3)@17151 @ 5JH7A'315)21775 s, 3 1"*@5@1@9@%75)1‘@{@7164

(9H, t, 31777 2}1% 25, ?fis%@@@l 4745, 1Mﬂé")91141% 1711712381193 iL2?159 8124%2122&4 1272
128.9, 128.4 12

55.8, 49. 1@74462831 12§67131§@132342§69 13@9, 140‘214@7 12286174251 5 20 3
14.0, 12.0. 15[ 00140}g)29
(N-net hyl -N-((1-octyI-5= - p
am nedd Yi el P0304]o5 V-RHCIF2 [md+ﬂ 4 268 sre@amds fglowige] mpglm@m@ Melze)dure

7.87 (1H, 7.32 (2H, d, J 8.4Hz), 7.10 (1H d,
J 7.5|(—|z) mé)"iff?gdi%%fa‘%géjz ééﬁ%‘ ?7211 t, ( 6. 9Hz), 3.76 %ZH s),(2.98
(1H, p. I Gl09R0SI, 2. 4H(QHN-digthyl2- asac(s@-ﬁmgqul-lﬂ-amo@m acetagiids) JSAPCL:
1.30-1. 2 . , 86 ( 3H, 9

(oo 3. - Rk, A gado) auf it Sl 010 B olyy, 115,00, o
127.8, 12BH9, 1284 35,m] IH2CH2)] .89 (t, 2 12762 HEQOHS), 22@@73};}&}3), UB-R44 (m,

(a2t ek s by £ i3 B2 B ol Py i i f 67

Yiel d 87 @, W8t MSH),?[M@; HHZA:@I)(&}%@D@)& 7SMHAFDE13 14.300. 8\/@1)6 2, 3@7(011293
s), 7.46- 7 41 01 (111

S 3 v S SeatsoRe, b 134?67%90%471?9@2w%)13142152423 4ad 3 107 8741

nm, 2.42 (ﬁmlz@é 1327255(7313181 32601780 (2H t, J 5. 7Hz), 1.28-1.24
(10Hz, m), 0.8 75 MHz) 142.7, 138.1,

135.8, 132. @01‘1@9 o _£2é2 51-0‘:1?285) Iz-folyhgﬂﬂnd%éﬁ/l)gl -(PippEidip-1-yb 1 ethanopg)g MS-
111. 25 108péy Eﬁﬁi? 4433 345.8353CcAOD 306 M2): 830 (¢, 339212 B, Gu3 (28:1.20

22: 6, 2t (m, 10 H, CH2), 1.47-1.57 (m, 6 H, CH2), 1.84 (¢, 2 H, J 12 Hz, CH2), 2.42 (s, 3 H, CH3), _
3.51-3.58 (m, 4 H, CH2), 3.90 (s, 2 H, CH2), 4.18 (t, 2 H, J 15 Hz, CH2), 7.09-7.12 (m, 2 H,
' ArHD, 7.32 @, 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, 110.0, 1174, 121.5, 124.5, 127.1, 127.4, 128.0, 128.6, 128.7, 133.1, 136.6, 138.4, 143.0,
171.6
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[00142] J31G (1-octyl-3-(pyrroliclin-1-ylmethyl)-5-mtolyl-1Hindol e)
Yield 71 %30 Me-APC: [mFir 403.5 (403.6); SH (CDC13, 300 Mi) 7.85
(111, s), WOBUAIHS (311 ), 7.32 (2H, d, J 8.1Hz), 7.PLA/SCRiI00

7.01 (1H, d, J 7.2Hz), 4.04 (2H, t, J 7.2Hz), 3.87 (211, s,), 2. 61
VD 2011/ 014128PCT/ SG2010/ 000286 (4H, bs), 2.42 (3H, s), 1.78 (6H,

bs), 1.29-1.24(1011, n), 0.86. (3H  t, J 6.3Hz). Sc (CDC13, 75 M)
142.7, 138.1001036. 6, JBI2-6l oatggs Rl-toﬁi2-8H5ndol—2&l)21 (ph2rb1i8in- 11 . fhandi2¥ . MIS-

53123 %%Kgél i&dﬁ] @%&BE@ @93(38 ?1 4J03¢Z’1%gt iH, 915’Hz %H%) 1.27-1.31

(1l-octyl- (mll—permjl ﬂszﬂ-wb g@tml éﬂ%guﬁ@sl Sl{ t!ﬁa})@@@z N ﬁiﬂHZ &HH,3.60
VB- APCl : AL 515 ). 13, .300 Mtz g 7&
7.46-7. 41 %3 17 1§)He, L1, 3.9 @2%@1&2})41901@}&1& 2 Hg, CH2) 798415 (m,@7H,

6.7 43‘613(}?1”67 é%li B 12007 48278 by Ay, 7308 gl e copson, 75

1.41-1. 22M@z)zlms avs 212&624(3%2127 0,899, BES, 325, 32GDEL8, 5075 SRIez 1071842160,

121 11070 HhE P 1265 13R00iAY, P 453t I8 1a3f R g |

27.0, 26.0, [(ma08], 22. 5 @EOXUifiethfid-U1-odt)Gia4dlyBIBindol-3-yl) acetamide) MS

(670 PRRER B DMl b 5y Tepo ot Wi Gl M5 e oY 1205 8

(2H 1, (M, Q@H,tm) 1086 (J 27H5H21)1z d{zfjlz 421{151,,3 H)CH&),@IOQQISIH 'CH 3690%'22)51
3.69 (2H N 2 %{ Hz) %:p
(311, s),CH24 1@ ty:2 {1, Jil5 H} €HZ}702 7’21? (m, éf’% o). r7)29 (6 lsﬂs(f"g ,t7430 748 (m, 4

6. 9Hz) 5 o~ 75712
oon 5 1?% Aﬁ—i}cﬂl%a (Z5llﬂ21,7b('fﬁ)) {%ﬁ}bﬁsﬁ) 1%}%&?{ ): lgﬁ%%o sléés 271 @99 2976 %06

54.0, 53. 321 42 5435 BB, 488, 197826109, 1955,121.57128,5, 2527 17 1221 1728 01112827 128.9,.

Exanpl e 6133%ypjg1@sl|3§40{43®gppgmds of Series 6, Table 6 [00145]J17G
and J35-, 141G wer’e pr!é)are simlar to the experinental procedure

ment i bned | WO e SEAESHB-ehox e F 1-OF (VI TiEridol- Sty N.N\digthylacetamide)
Vo aptl - TR BT S g f@%%’%??“‘?ﬁ%gﬁ‘?ﬁ% 1Y g G, 1.0
7. 44- 7. 391.(B¢h, i, SHB), )1 277 30(ng, LOTH, GH2)AL 4 (t, 3 1Y (518, CEH3),A1’ 8 (t, TH)9 9
E%Tl ds) Jﬂ’g‘%gz’(dg 5039 (o3, ‘gﬁgéé’% 3%%&%(}53)%&%4Oérl‘éi(‘(‘z‘ﬁi_“z&{*z) 9%% (d, 1H,

6. 9Hz), lIQ&z,lAﬂ-B) (71@17143 (@, ,6}1,&81)(’583 (st 1 mﬂﬂﬁwglcnmﬁms(raﬂz) t12 5J13.5,
4. 8Hz 6(Z 2 lsz9

Tog. 0 1586 190328, r b0, 245.5ls, 314, 330, g B2 142,87, 198 8a1 104 1124,
46.6, 46.133.7311705, 139.8212129127.6,498.2,128 8, (32.83367, 12111 561691941@:4812 1.

Found (cal cd. for C28114094.2) C 83 12 (83 11) IEI

[00147] J 35dqq_ 1) hyl - |\J__( ((I\EEN— iethyl-2-(5- (3—methoxyphenyl) i octyl-l 1nd01-3 “ylacetamide)
- (3- et hyly Y i e ) .

et 27199&12@217?8 iL]?* 4%?:*/5 (@@% ()éi-))sﬁﬁ?i hbﬁb )vmz éb@?a_mm% 12'\@ /t\ﬂﬁ) 1.05

307 28 (1115 (ng) 6 1, 3):42)27-173 11(81,(IQ|1=L QHZ),JI 834 @,I-&ﬁ, J? PIEOCHZLﬂ 40d3 48 (ﬂn, 4 H,

%&21 (i% ? WES, gg{ (c}fﬁ% ésldﬁ' 26{323:}}2)6438‘@( 3 ﬁfi ffzzl;‘ﬁgf's(sélﬁ 161?2)6 Hz,
1 08 ArH), 7.14-7.44 (m, 6 H, ArH), 7.83 (s, 1 H, ArH) & (CD30D, 75 MHz): 124, 13.5, 13.6, .
157, 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-1-(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 (;m, 4H,CH2),3.85(s,2H,
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WD 2011/ 014128PCT/ SG2010/ 000286 (6H, t, J 7.2Hz). Sc (CDC13, 75 MHz)
136.1, 135.9, 128.8 126.8, 121.2, 120.1, 119.4, 118.8, 111.6, 109. 3,
47.8, 46.5VOMUIPHGYH 9 o5' 6 18.0, 11.8. [001481J36G PCT/SG2010/000286
(N-ethyl -N-((1-oetyl-5-0-tolyl-1Hindol-3-yl) nethyl) ethanam ne)
Yield 72% M5- APCl : [ MtHr 405. 7 (405.6); SH (CDCI 3, 300 MHz) 7.63
(1H,s, ArH), 7.33- 5 7.22 95H m- ArH), 7.16 (1H, d, J 8.4Hz, ArH),
7.08 (1H, CHR), 58408, I HH-HR), 711-7.12Km) 2 H] A3H), (723;7.%) (m, 2. AR H .30, UH, J 15

(o) 2 eh s S Rot o) sl P ko b cRinn 0l A a5 o8t

ﬁ»g g 1%255 341—1%322 5, 141302136 3133;04@,2 128 4196 112J§ 77 11d661ﬁx4 115515123]221251,5-

0,
22.6, 20. 72 3 %42¢ ). ?f 2912%%%}5(]@&593829 ‘f d?o bzléifﬂfﬁ?ﬁ 912§3 %; 1Q§ 50¥2 3,170.5

(83..113, H 9.21 (9. 9Gxa 4 ;iﬂl%gis'agéﬁn Nitﬁfs%yge%s(tt Table 4
| - oetyl-5-p-tol él 1HTn - 3- anam ne e 65%

MB- MOl [M++Hl"14 b. 3 (:Iﬁ)%ogyl-S éﬂol @5@@16 éwamz argd Igy7the miethod YlescribgHfor

Egﬂ g j %’%’%% 26%% ﬁﬁ ‘%"11426888“?12*& Ui %161““&1%'_592,_% (35%%%4"@%35%&00

2.54 (4H Miz):0.9. @Bz, J I8 139 GH3H, 1.2)-]. 3(1(18,32(1—2}&'}1—12),,1 35 6. 6iHz) 15 Hz,3H2), 2.41

75 i) 1008 8 G 4 e dabitd gl T g g el 15090,

121. 010 11ArH), 720d,9,H, V004, Arl}, 7731 @A. 18, J V563 ArHY, 740-B45 @n, 429, ArH) 2076l(s,

26.9, 22. 1.0, 9. 10 0 8 N- et hyl - :

26,3 w220 S afon oS SR WA A B8 AL Co s, mabetfhap s
Q/B;lépgl 41[0(‘¢;dH]11%§142% 1% %4 52%7 (() gzs b%ﬁ@lﬁlzw?%bH/UZ?mJ 837?6 A4, 3bB. 481)74.3 26

(1H, s), 5.38 (1H, tSchemegpPrepapatipn of hpmolsgateq Cyamsthmsm 180 (2H,
s), 2.57 (4H, q, § 6.9Hz), 2.439(3H, s), 1.82 (8K, s), 1.76 (@H, s),

1.09 (6H, t, J 7.8Hz). Sc ( 75 MHz) 1427 138.1, 13. . 135. 6,
132.6, 126 8. G a128: 7.9 126. 8" 5 12185 9. 117.8.
111.6, 109. 6, Jap 7,265 (44 P 2575 21. H.o‘"—‘I, TT. 78282 92%

. H . H .

(83.28) H8. 8% (B.95)

1001511J39G 16( 3- met hylbut 12- eny1) - 3- (pi penitdi n-1-yl met hyt )-5-mtol yl
-1H 25 indole) Yield 71 Ms-APC: [m4]13133(3735) SH (CDCL13,
300 MHz) 7.86 (1H, ), 7.46- .(3H, m, 2Hd, J 7.2

(1H, d, J 10.2Hz)./ 7.03 (1H,

6. 6Hz), 3BR3IA2H, $) 4 B
(311, %), 1. , M0
136.1, 135.6, 182.6, 129 4,H128.5, 128.7

120.0, 118.0,12111.4, 109.15, 54.3, 53,8, 44.1, 26.0, 25.6, 3624, 4,
21.6, 18.0. WD 2011/014128PCT/ SG2010/ 000286, [ 00152] J40G

(N et hyl - N—((5 fluoro-I-octy I-lH—lndol 3- yl) met hyl ) ethéﬁ&ﬁmhe

- M uvu@;}fvl %99£ Eﬁ;&? : 6 |Aﬁ-| (fti %T%E\gf rosze g‘i’qg ),

6 91 (IH, dNaH EtOH an& Ne 5h) 5 5o 3(634"
3 (411, 101

1 07 B (6H{0[1113]J 7 Zﬂzi)araﬁoﬂﬁrf(eﬂiﬂ of melhﬁ B(ﬂzl)mnﬁemimm-ynmewxm)

159.0, 1 9 132 28. 04.6,. 47 .
46,4, 3170 TapJIGen g i) ip 20 alepBolierg 05T 19 s Spoopbinbgal slphuric
(75.86) Hacﬂi S0 ik Ohrd Oas OB EdRA FBuk Nvied byltindbus (shirrfdgufer @-pkriéd of 1-1.5 h.
-met hyl bu1["01 0 engy 1e)ﬂulchle nrggcn]o'n n’ux%:e) wgs?tcgl}ieg to room temperature and evaporated in
vacuo. The residue was added with a saturated solution of NaHCOj; (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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et hanam ne) MS-APCI: [Mtr 289.0 (289.4); gli (CDC13, 300 MHz) 7.34
IH dd, ./[ 9 6Hz, .72 10 2.1Hz), 7.17 (1H, d, J 3.6Hz), 7.09 (1H
g), 6.91 (MRMYOHRE g 71y 72 4 2Hz), 5.34 (1H, t, Jl)éi@@?l,“’“g“?%‘zl
(2H, d, J 6.9Hz),3.84 (2H, s), 2.66 (4H g, J 7.2Hz), 1.81 (3H $),
1.76 (3H,$), 1.16 (6H t, J 6 9Hz). et (CDCL3, 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. 10oneR NafS4OE vapbration 42h8 soREntGavel ¥ reidud whith vias papified By flash silica gel

acti vty AR R B Blal PR CHCR VR ssths e aRg p apE89%) s

[ 311] AdoMEE-whAesslislham Bi osci ences) into the small nol ecul e substrate -

biotin-S-fa L-cystein BEC). .Inhibi.tors re first incubated at
3v°C for 20 WAL i ¢ PeeRerGeb tho sl Gebrmy-TGascmethaRo Gy To 2
m'th7 uzfe csdan;éiamr%ng' )BE@ndl@ad:d ; utEEHFi\QsP;’ﬁir?,ll't d tgduﬂoﬂ?@s addebigR @rtions
. an . Was adage O Lnitrate e feactl on. i

React | on T RCRSOR TR, A imed at fa530 350, T I exgate of A waedestsgyed with
addi tion @i adOsolatibwagNagsD A B8t fikkbE hdl WasHRE 3dMm ﬁ%ﬂi@@lﬂt}wﬁ@coﬂl@a@d
of packed_beads suspended_ in 5004 of 20 nilS, NaH2PO4, HPH .4, )

cont ai ni rigiraisWeyIcRBRopYratedrppderfeduded @resshes, dherfesitity Was agidified do BTE aithdA%
overni ghtyef anﬁcemldasdf Qﬁﬁ@ﬁd@?gﬁ%éagﬂ?.eﬁ{e%gmmﬁe@ Brbhhik THIRLGE dtigh @éazso,;),

tabl etop m crocentrifuge at 1 rpmfor 5 mn and washed t
ti meslOw tiHtesdlo gvaporagl favilysessapmpipoyrified tpy7flash silinat gal wplvgni doomap saidiy, to.

The beads,ypgf Sciie P fhSpenesd i n the same buffer, transferred to
scintillation S‘?al S, Eg%d r adi oacti vi ty determ ned. [00155] Cell

Cul ture and[09tsdi f er Hreparatien o/ 3 methd (S nomo23H-indoh-dryDopropanenitrilé §12).
wer e ‘nai ' . at ot % ' j i
10% f et aInlt O\Elblq %é&sog% Ecr%g?l\lgé@ '7%0 I one&otib’ %ﬁ%ﬁh%@ng? W@hﬁ%%@% d’i"z Hb -
and 50 fimgl)rnesylrolysrideny@5sml)Gviscadded, 30d Mag repatioh infiiztuset wamstared ay §°C for 30
cel |l swere. s at % NGY.: | I Ni 9 S I
6wl sy SEOF sl ARG AR il > DR NUOELRABIN 0, A3 Bl vos

cysnet hy rexiractet witk (iHeCe (3x40/mE). dibs comhined breanic daysrst were H@shed Wikkewater (10

| ati i | det i d i t he. )

ho11) 014 e I s iutfle FplS il Rl kiRt Wk Ridue B residue
Cel | Pr olwdsatigbived in\agenropPDMEQ 430 mEACKCNAAI td, Br25vmmol) avas arddeil ahd the
triplicate, ..and .dat t ed t ,.0obt ai ned. f |
o separcleOBEBhe R BR800 Fieh. BRECORTRANES sk g0 Wi he
anal @9s ohixfurd Faf batared Witodhjdtefbith (G0 I3 ik )combinkb digahioyliyert han aniird

6-9 001561Si . : '
15720 11 PTG ¢ TS el NasS 00, and cxanprased iy dnersinges Tduspdpisssure. And

synt hesi zedfibdby ﬂﬁhrs‘ﬁ'aega‘(:jl@nhmmhmldtdgraﬁhherm:fﬂl:HffbﬁtoSobfaﬁﬂﬁuﬂcelD(f’ls %)
1-(5-fluoro:l-octyl-1H ndol-3-yl) - i et hy t amne (6-9). an
its anal ogu@iugqﬁe il 155?’?5%% ‘1¥n')ﬂ?‘;§'§| y‘ @ELJBF'BW.PHE\“EE“Y&P—E’P%E? ﬂq’)

NaH, DMSQ@hls 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-cctyl-5-m-tolyl-1H-indol-3-yl) propanamide (15):

- this compound was prepared by a similar method as 5.
[00119] J20 (3-(1-octyl-5-m-tolyl-1H-indol-3-yl) propanamide) MS-APCIL [M+1]"
30 391.5 (391.3) & (DMSO0-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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6-9, 6-9(1) to 6-9(6) 10 Schene 7 Table 7: Structures of 6-9 and its

anal ogs 6 g to 6-9(6) Entry *-NRR 6-9(1) / ..--N\ 6-9 C *-
6-9(2) < )w BUGIHYS 7-Th *- N3 PCT/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, 138.2, 142.6, 175.4
Scheme 4: Preparation of esters (J12 and J13)
_ ' : -0
COOH COOH ‘
Br. Br. Br. ' OR
N CaHﬁvBr. NaH N . ROH/ cat. H2504 N N
N DMSO, 70% N N
H CBH-” ' CBH‘I?
6 7 16
0
Bre { OR m-toly) boric acid/EtOH
N DME, Pd(PPhs)s, KCO3, 58 %
CeHiz
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 [06122]' J12 (methyl 2—(1-octy1-5—m-tolyl-lH-indol;3—yl) acetate) MS-APCIL: [M+1]".
392.5 (392.5) & (CDCI3, 300 MHz): 0.85 (1, 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 (5, 2 H, CH2), 3.81 (s, 3 H, CH3), 4.06 (1, 2
H, J 15 Hz, CH2), 7.11 (d, 2 H, J 3 Hz, ArH), 7.32-7.37 (m, 2 H, ArH), 744 (d, 3 H, J 6 Hz,
ArH), 7.78 (s, 1 H, ArtH) & (CDCI3, 75 MHz): 14.1, 21.6, 22.6, 27.0, 29.1, 29.2, 30.3, 31.1,
15 318, 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,
135.7, 138.1, 142.6, 172.6
[00123] J13 (ethyl 2-(1-octyl-5-m-tolyl-1H-indol-3-yl} acetate) MS-APCL: [M+1]"
406.5 (406.5) & (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,2H,J21 Hz, CH2),7.12 (d, 2 H, J 3 Hz, ArH), 7.32-7.36 (m, 2 H, ArH), 744 (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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6-9(4) rTh *-NM20 6-9(5) .--Na 6-9(6) rTh N\ 7- WO

2011/ 014128PCT/ SG2010/ 000286 6-9(7) i .---N........ -..", 6-9 82} C
6-9 (9)  WO2011014128 PCT/5G2010/000286

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: Preparaﬁon of sulphonamides and reverse amides (J19G and J28G)

‘ CHO
Br\m CgH47Br, NaH Br. \@% m-tolyl boric acid, EtOH
N DMF, 80% N DME, Pd(PPhs)s, ICO,, 67%
H
1

CaHn .

£
Ml
|0
I |
x
214
.,,g. -
RO iy
~

O “ <P _CHySO,CI, THF O { NCuEr0
O AN & EtsN O MeOH, NaBH,

Can H
22 C5H17 20 CBH17
CH,COCI, DCM -
EtsN, Cat.DMAP E and Z mixture
.
s
C8H1T -
23 (J19G, J25G)
5
- [00124] S-bromo-l-octyl-lH-indole-B-éarba}dehyde (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 €q. 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% HC] and extracted with diethyl ether. The combined organic extracts
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f--1- --N\----- e --- Experinmental Section [00157] Reagents
wer e purchased from Si gma- Al drich Chem cal Conpany Inc or Alfa Aesar

and used WPHBU{®18¥ t her purification. 111 NVR (300 .VHFCTAREOPAM2RMR

(75 MHz) 5 spectra were nmeasured on a Bruker Spectrospin 300

U trashi el d magnetijc resonance spectroneter ‘using CDC13 as the
solvent. Chemical shifts (6) were reported in ppmand referenced to
resi dual detstvershddesiceesdivedyivith 1GAUECT and mtmsi@aitd&qﬁg' (INHSDH, the peaihic dxtrdet

i i oa CaP oo PsiE TRAPERY T BRTSURH B RTaed rS‘xpgaafﬁrpféngemer and

agent . Cofikdred fohubeiimihe gslfpydungacal ri ed out W|th Silica 10 Gel
pec ra were_recorded in positive ion node u

0. 04-0. 06 '
(el ectro spr eﬂﬁl%ﬁ{az at' dﬁty%ﬁgp)tolg} ~THringpl3adh, mgthagamine Gk /(J18): 15 501““9“

El enens al ofeRid1y i (Inapln@ao he wﬂﬂmahmmzvﬂ)% Gt conREgdniing Rikiine 20
5% of theogretical val ue neral procedure for the synthesis of

5-f | uor o- @86 &8/0.7 qpmqlﬂ&efié“% (1T9me:58] srmmopwas addadgnfope pertian with stirring.

synt hesi sagér S:QMHBQCQR;I@&BM@Q@QEMEM%tgc&ﬁéhnjaéd%vgﬁhﬁ't@gpﬁbﬁ 173
as described in ne, M’ Pagni ez, F.;

Le Pape, ® its @iginal yolymg. andipenied 2@9:20 mgigof waergpntaiing 3 anjtad mammma solunon
hi gh-thro

96- wel | %g%}?*&a(ﬁﬁl%{géﬂe ?tgtﬂéﬁgﬁw dps{u?é ﬁng c?g’hntgt ogr aphy-t gﬁ em
rrass h%emmmfumyof fhe ooty dhet m;d% omines 3h obtaursdfals wdsceus] flack dill @hisicrude

tﬂ&% de (DIVBO) was added
NaH ( 60% fﬁﬁaﬁr%t %gérﬁz;ﬁeagp?(%dﬂs peér st on, }%HCQ&HZ equi v.) at room
t enper at ur e [00TR# i xtNH(E- qm&d-ssnftpb(bdﬂﬁmdoléhdmethylh mttlmhesulst'anmmde (22):
t enper at 1£1.4(
and tho. retadbnd A RRREERAR ol T Ridey b Sgfifeh B601 4T R3S
react i on. indé¢lS-yhmetbanemive (1 By, adﬁéd}nw) aohd ctidtigylanise (Bipk 0a65d rmm;) in THF (4
or gan ) bri ne dr S
evapoirsgt e‘ﬂi)eglthdéq’f gﬁ? ﬁgnowas RKE & v kazglrg\%%o 94%% rff8 néé gﬁﬂfe%‘f“ate
silica geformial et filyeedd afly tind filtratdi vaisGbDnc&ﬁtl'zﬂecP/mn(ﬂ.ﬂie drdue 30 sﬁB]Ec,tedSﬂ) column
chromatography (silica gel, CH>Cl,) to give sulphonamide 22 in 61% yield.
[00129] N-((1-octyl-5-m-tolyl-1H-indol-3-yl)methyl)acetamide 23): Acetyl
chloride (44pl, 0.434 mmol) was added to a solution of (l-octyl-5-m-tolyl-1H-indol-3- .
20  yl)methanamine (220mg, 0.628 mmol) and triethylamine (13141,0.651 mmol) in THF (4 mL) at

0 °C. The reaction mixture was allowed to stir at room temp for 60 min, the precipitate formed
was filtered off, the filtrate was concentrated, and the residue was subjected .té column
chromatography (silica gel, CH>Cl,) to give sulphonamide 23 in 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,
J4.8Hz), 4.04 (2H, t, J 6.9Hz); 2.43 (3H, s), 1.80 (2H, t, J6.3Hz), 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,
T 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 [60131} J28G (N-((1-octy1-5-m-tolyl-1H-indol—3—yl) methyl)methanesulfonamide)
MS-APCL: [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, 5), 2.44 (3H, s), 1.84 (2H, t, J 6.3Hz), 1.31-1.25 (10H, -

43



WO 2011/014128PCT/ SG2010/ 000286 CDC13): 8 0. 85 (t J= 6. 9 Hz 3 H)
123127& 179(t J=6.9 Hz, 2 H), 4.06 (t,
, 6.41 (W9 "’é‘ 1 H, 6.88-6.95 (m 1H), 7.10 (P&?T’SS@NIQ“’WF&
1H) 7.09-7.25 (m 2H) 13C NVR (75 Mz, CDC13) c5 14.0, 22.5, 26.9,
.1 (20), 30.2, 31.7, 46.6, 100.7, 105.4, 109.4, 109.8, 128.6,
129.2, 132.5, 157.6. | T TOF HRVS cal cul at ed for (CL6H22FN + H)‘
5248. 1814m),{0BIEH24 J 7T2HAD. & CEPEIKITS M) ddil o1 383 139 18§41 108, 3281, 127.8,

o-o(9) [ ot T prsaceb ol TE O e S 50R S afediod Bes,

(1- octyl 1:1-6|2m$9146 yl) ~nmethyl) am ne can be carried out as
descri bed in Brehm J.: . G The Dr e aratlon 10 of
Manni ch bases rel at ed 2B ey a apony 2 5 LableS557

[ 001614 TosdHemens: xt;uﬁaap%xmm&ml l%eedaecmda‘r Y (or (:émp&mai JFRLR27G,

1.2 equi v,;jggmagu@qu;(;jor mal dehyde (0.97 nunol, 1.2 equiv.) in
acetic acid (5 nL) was added 5-fluoro- 1-octyl- 1H-| ndole (3, 200ny, 1

equiv.) 0. C The reaction mxtyre was stirred at roomtenpe

over ni ght & t he MeHEMSON wa et ed, MHyorcgdt i on @ e was
basi fi ed by % NaOHkgaqueous s pon t ract ed

di chl oronet hane (HLO nlx3). The conbi ned exwggﬁ%h%?%ﬁ%&\géhed

brine (20 ralLksand dried over Na2SQ%. The organic | ayer was 26 R
concentrat ed under reduced pressure. The crude product was purified
by col um chromat ography of silica gel using or ethyl acet at e/ hexane
or dichl orondt hane/ net hanol as el uent sol vent.
20[ 00162] 1- 5= | uoro- 1-octyl-1Hindol-3-y1)-N, N-dineth t hanam-me
6-9(1). Yel kQwrAQ ield: 71.1 % 111 NVR (3@, \biz, ;
(br, 3 H), 1.25{1.28Xm* 1eHe§o 1 2hmineffp-H) (
(s, 2 H, 4.05 (¥ MN=6.9 Hz, 2 H, 690696‘7(3!1]1 : (

1H), 716722(m1':f—|),730(d J:93Hz 1H) 1SCNIVR l\/ﬁz
CDC13) 5 14.0, 2226, 29.1 (2¢) 30.1, 31.5, 31. 2_{,2{;& J&Wm
54.2, 103.9, 109.8, 111.R~"SHIBSPEM o, 132. 8, 25141 1.0. IT
TOF- HRI\/IS ca ted f Igﬁg,f x

El ermrent al hﬁ#%/Sl S: cééilrh(.:‘(nﬂ‘ gu &ﬁ’ﬁﬁgﬂ@ 925%81%1)16%9%“}17%@%9%%%%”51%
[ 00163] \- Tezem)l WRE (a9dgd) ¢omosalutiset 9ﬁ Stbirgshoindsile F1ealyint snhydronh ENASO nes6room

Yel | oy ol é?ht%}ed @n%%ﬁn A}t'éll\/f*hsa%ﬁ] %@Q@)ﬁ @B;Pe Gréhoqoetin
6.6 tz, 3 gt ik 1428 gerdiofe, Jork 9srane for
H) , 2. 57 Té@felw]: clgod q)izvas 4d sto thezalugien. The pjixtuee, Wes sfitred gi-the SOneGte@pesature
, 6.9 ( [-H)., '
7,30 (o, Deod A Afichor “’aé%) Redi e Vﬁzﬂe%%%&%stﬂél‘@f@ Y- oppntc
22.5, 26.18yer 2Mas1w{sh&) wiBObrine, 8ded/ oved Gnlydr@uE) Na,8Q; 8nd t@apodated] @8led reduced
109.9, 1 1 . , Q. Lk TOR- r
1090, 11320, 130, 9. 5h32, 8 055 Srarhed o a bl B SRUE: GRS bl Sl
15  hexane to give 25 in quantitative yield. ‘
[00133] 1-Alkyl-5~-m-tolyl-1H-indole (26): To a solution of 5-bromo-1-alkyll-1H-
indole (4 mmol, 1 eq.) in 15 ml DME was added Pd(PPh;)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;CO3 (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 resuliing suspension was

extracted with CH>Cl; and dried over Na;SO4,_ and the solvent was evaporated. The residue was
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(C21H34FN2 It) 333.2706, found 333.2616. Elenental analysis:

cal ci found éC : 75.86, 10.00 75.99, 9.83.

[ 00164] 5- fWAGPY413%t y1-3- (pi peri di n- 1-yI met hyl ) - 111- | RESISE2609p0356
Yellow oil. Yield: 75.8 % 111 NWR (300 MHz, CDCI3): 5 0.86 (t, J=
6.9 Hz, 3 H), 1.24-1.28 (m 10 H), 5 L42 (d, J = 4.5 Hz, 2 H), 1.59
(t, J—54Hz 4 H), 1.80 (br, 2 H), 2.45 (br, 4 H, 3.65 (s, 2 H),
4.04 (t, dﬁon?at&grhjihﬁd Bnlslica pelBRutdd with) Eth] dcetdrs anﬂl rHhexank. td Yield the i)ctyl-5-m-

7.17-7.22 (d, J= 1.5 Hz, 1 H. "C NWR (75 Mz, CDCI3) 5
11. 7(20), ‘05?13‘“%‘3%'88%)1 2, 25.8 (20), 26.9, 29.1 (2C), 30.1, 31.7,
112559 5258 [0434) (2C)Jlsméct§11|r5 ﬁ?&lyﬂéH&Q&l(@&%ﬁ%ﬁ%@ﬁl? 3}1222;06

cal cul ate Qr +
found 345! W gﬂeﬁﬁs 0 Iqionnps cempongd 2 Ewas dssitbed & Sobpme S qunder Seyieg 4,
76. 43,5 9. Kk8.APCI: [M+1] 3483&348 5) & (DMSO-d6, 300 MHZ?082 (t,3 H, I'= 9 Hz, CH3), 1.22-
[00165] 4((5-11 uoro - oct 1H i ndol- 3- %;I’ ymet hyl) t hi onor phol 1 ne

6-9(3). Yell @wl8iH, CHA).l- ' (t2HA 98 RrCH208. 3M4~z 3 Pt:D‘tH33)3 935(s H?CT(If!),, 4J2,

= 6.6 Hz, (

. 73" (br &2 12~ 12 B CuBn gl Ml peh 191, 1f, Whap s BhaSGlpe s Mo
8 1 Hz, 149, 215, 056(27.0,129),,292, 383738, 46¥, 10, 171.852(08, 134:4,8126.6:4427.1,
. 130[\12:;3 iﬁ%lSl\/Hz CDC13) 8 14.0, 22.5, 26.9, 28.0 (20, 29.1°

(ZC) 3331 46,5, '54.3, 54.7 (20), 104.5, 109.8, 110.4, 128.5,

128. 910 132. [ml:i535 9, Pl-EIQarﬂtmeSf mm“eaﬁmw aupdnfaomuﬁccaask&a%mwgsd wWith
glg+)5738g 5%%’“8&9???{1% g 901 le ,%EII @' mﬂn chidide 8%%508“&91113]%@52 (1 eq.,

[ 00166] 4(1 ambl, 36%aqd; @ﬂtlyactﬂlk:*r mrtslglliﬁmydalashyrlh): W% tRROYdsRGrrEd &éa)penod of
Yel low oi |, Yield: 8 0.87 (¢, =

8 1

6.9 Hz, 30h{gver ughy. gﬁ%d/ %Jﬂ?n fé)‘h ﬁ;ater tge MiXIRE W3S, baagedswgh B 4M MaOH and |
2.48 (br ,extradtid thi-?eefiﬁne@Smﬂ'lzetﬁj)l acéiat@%tﬁyﬁa%etﬁ@wa@ elvﬁporﬁed)nﬂld@f‘ redﬂcedz)re%sure
Hz, 2 H), 6.94 (t, J= 8.7 H g 1207 (s, 1 ,7187221%_{171
7.37 6d, The resl@lwas Gilrwam&'@éemszsusmaz ichipramehane/Metignolyor Efhylgsette
29.1 (2C)and 3Gedanc31. 7, 46. 5 53.4, 53.9 (2C) 67.0, 104.5, 109.8,
110.2, 128.5, 128.9, 132 156, 0, 159. 1. -LCVB cal cul ated for
(C211132FN290136)347 i&&%ﬁ@%ﬁiﬂmﬂﬂé 'érf%lml—blﬂ indekPydi smethyl) cthpramine)

(C, H 0 5 i
$5 1 o ol SsvonaznriCh: iy’ fhaS3a04 00 of RASCIS] 300 Mitz) 788 (131, 5 AcHY, 784739
0| | . Yi el@H, xe;ArH %7 mms (@m mz(lﬂcm), 7.69 OIB@, § 6.9HI~AGDG7 08 (118 5), -

1. By Dl 5D 4103 By 58588 0 8. 15F B g

( m 2H) , 17283021 G 0H) m3, BO® (63, t, 1 72z), DBE BNR, (JASSHA Lz (CDTL3) 758MHB4) 042.8,

Tou 1, 1089 T 1328, 14 S g 2 . dog i s 1 g doeehs

cal cul at ei.6f @6.3( X127, BOR3 2P R229:2,12710 12233 21.8514.6,dand Faail. ¢5cd. Bbeoratal;) C

011 014 8386 LaARIGPpeths 7% 7 102 92 1O

[ 00168] 5-f | mlm 3( ( 4 Jm rm,mdnﬂdrmurbcﬁdwﬂa&lwm -inkoP 84y}l mdthkraRthed) 6619
(6). Yellow oil él 00 NHz, CDClB}_I: 5 0, 86 th
J= 6.6 HA! éWAPﬁzW*lllzé”( ?71(37J?c§)+|§i (CDCS, 309, MHz) 584 (] 2? (H46-7.42
2.45 (in m)7 743k, (1ﬁ 5947 §§£1ﬁ &g 44}192’; A1 Ei{- d6.|1_'|)91 31), '?O‘HSIH 63)930§I(2H3t-

8 1 HZ
"G NIV, wt Yy 8?28(61143301 S0 Y 919031 1(25@101{3@986

31' 6, 45,9 .4

SETNIP R CORES ﬁ%‘é@@” B 192 g ftasn ¥ 81288 5 il
+ H+)30360288, 1250%na1260128). 1 1HI8 reh4,a54.23 sl dy 95 8; 3ha|mzf2@una9(1;:zs B 22.5,
73. 50, 92.‘}?5 Z§066 H 9.42.
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[ 00169] N4( 5- fI uor o- 1- oetyl- 1H i ndol - 3- yOret hyl ) - N- net hyl propan- 1- ami n
e (6- 109 Yellow oil. Yield: 78.9 % 11-1 NIVIR (300 Mz
coc13): 5 W § UGHA8 (6 H), 1.25-1.29 (m 10 H), 1.5FCT/62p10{00033¢y
1.81 (t, J= 6.6 Hz, 2 H), 2.21 (s, 3 H), 2.37 (t, J= 7.5 Hz, 2 H),
3.62 (s, 2 H), 4.05 (t, J=7.2H, 2H, 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 Mz, CDOMEPSIS 11.IR6GLAN-Gop@PyIiN-(2nchy]l-526-talyl- BB irilol-B1) AnetBgll) Propan-2-

135, 1586 YRR MeAtRIaSho @1 DT aab e 5 9 Qi g

10. 00 76. 1440 (4%, %D, 7.1 (2H, d, J 5.4Hz), 7.01 (1H, s), 4.05 (2H, t, J72H ,3.85 (2H, s),3 13 (2H 3

[eo?é78] o b et B8 51 RO it ko et oésé?w 342 .86

(1) ig % 61( 0 ,ﬁwﬁz) J6§Q(7§D613 7éw¥8214b'3§; 138, 6'01361- 1%5181122% ni‘28]3;01i'291 J273,

H, 2.53 ’(?é’f \1244; 22% 11% 5|—|)115@ P93¢ §73246|:g 4044,057( 503JB?7 223—|z’27 02226

H, 6.98 7.05 (s, 1H), 7.17-7.22 (m I|H), 7.34,
7 37 ddﬁ&%}%mﬁ 1 || "C NVR (75 MHz, CDC13) 11.8, 12.0, 14.0,

20. 3, 22 6, (0439, 29. Moﬂz((lamty‘xs m@olfl-1H-imdel-3-48. 6methgl) N-pﬂnﬁﬂlprbpan-l-

égjl ;SI i 0902 ) ‘}lfﬁoun%f% Aﬁ-ﬁll 57"53363(%639?1)81"{52‘3@%131?@7 @gi l’:_|799r6e(r11ﬁ 8), 7. 46-

[ 001710 N-"haix i, %)(1253 f(:tHJ,c& O8RSt YII- A H; ENn3H3; v.02 (B, Ly, Roont @F; 4 vamng

50, 86- 0.5 [ b 542 O s 243 By ety Lozl ) S0t 53y, i

(t, J‘ 6 1928ﬂm42(1¢ﬂ m}l 6@7 gstH tJF 721, I& (cﬁcl:b 753M§IQ) 6&2772113|7ﬂ)0,7 14593322,

(lH) 7. 3412879 ?32/8 4, 558 1012726 1245, 1314%'&%@ P2 &499 33&:@2@? 246.3, 30?1(, 302, .

14.06, 209f3, 232 ﬁzo %@69212%% 1£8),:13,0, 29. 3, 30 2, 31.7, 46.4, 49.3,
53.4, 104.4, . 109, 7, 112.3, 128.6, 132.9, 155.9, 158.09.

30El eMent al wmo]ys. s _251 NP ((Eoonf)-5- nvwmn -indoleRyly smebyl) 1 pronan-2-
Ex I - + f
- o(5) 1 RIS HER 330 MEAPLE BT Sogndiasih Aricoen sofhaly it Hl 48
2011/ 0141268PGH, 80203D(230GCRZE 4@117712)] (Tl d, TuSHz)r 2@0ANH, B), dlﬂ6f(éHat, U@pHz),
As . - VB h 7/
w th 50 OB PR ST (Lohed O SHBbPaseRt v 20T ol FL K Yo Lebue
EZBE Hyo(uam,ex:n) BOL (81d, pensiez), 0i8s (955 by HANG: mmgz mg&f)emmm 0
C e
Cont 1 8enchfoin k28 2k 1 25 dhe. TSR IR afbe Y. 537483,
prior to 463%a68E3L7,80BM2%Ha02A 270, &gﬁ_rll_%EG (18|()g14 cysnet hyn| I ]2 or \_/Fhl cle
at various ntratj.ons fo0 e.relative er. of t Y
cells was d@ﬁ ned { &ldémeg‘ﬂp*ﬂefaéﬁ]r)’ 9611%!@5}9 i E- @E&ﬁﬁria&)le)
Cel | Pr ol%mmt%ms@&ny[mpamg@)z s) Eaqlepeendod vty wes (P! o7 8849 41 8H,
triplicate, and data presented to date were obtained from one

det eri ni Mk 734-7-3%BH, \‘Rii 185 (kb sk 7T t(GHnS o 13z o404 @5k Baki6- W?)sﬁﬂi @, 9),
Nere Bomaran LA, 22 G LESPIL 3, 3BOME, T g TR (Bri b 56
and its dBHIl bds. G{ZQ(&)(GQCIQ,-'@(H}IZEMQ‘XI BENRI35.8, 132.6, 129.0, 128.5, 128.2, 128.0,
126.9, 124.5, 121.3, 118.1, 111.2, 109.5, 55.2, 533, 53.0, 46.3, 46.0, 31.7, 30.2, 292, 27.0,

| 22.6,21.6, 14.1.
[00142] J31G (1-octyl-3-(pyrrolidin-1-ylmethyl)-5-m-tolyl-1H-indole) Yield 71 %
30 MS-APCL [M+1]" 403.5 (403.6); & (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 (24, 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-yimethyl)-5-m-tolyl-1H-indole) Yield 78 %
MS-APCL: [M+H]® 417.5 (417.6); & (CDCI3, 300 MHz) 7.87 (1H, 5), 7.46-7.41 (3H, m), 7.34-
7.32 (2H, m), 7.11 (1H, d, J 7.2Hz), 7.07 (14, s), 4.06 (2H, t, J 6.9 Hz), 3.72 (2H, s), 2.45 (34,
s), 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, 22.6,
21.6, 14.1.

[00144] - J34G (3-(m0rph61inomethyl)—l-octyl-S-m-tolyl-lH-indole) MS-APCIL: [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, J 7.5Hz), 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./ 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 similar 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-APCIL: [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, 5), 2.56 (4H, q, J 6.9ﬁz), 241 (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 CasHysN,) C
83.12 (83.11), H 9.59 (9.96). '

| [00147) 435G (N-ethyl-N-((1-(3-methylbut-2-enyl)-1H-indol-3-yl} methyl)
ethanamine) MS-APCL: [M+17" 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 (34, s), 1.08
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6-9(4) rTh *--N\JD 3.2 6-9(5) 2.2 6-9(6) (Th \ 7- ND' '

Obt ai ned wi })h r&-@gnt hesi zed 6-9. A determ nation of an earlier

sampl e of $2¢*YNE*4050 of 2.7 1.1M 1C50 val ues of .cySEBORINL0RRS o
concurrently determ ned and found to be 13.1 uMand 31.5 1. M (2
separate determ nations). 15b Not determ ned because initial screen
at a fixed concentration of 10 LOA showed approxi mately 45%

i nhi bi ti ogBwhiJch2igs & (VDCIBNTRaMELE) 186.1,h8519%V28.8 1858et2ie] 1201119 118.8,

other compquidSy s, 47.8, 46.5,44.0, 409, 25.6, 18.0, 11.8.

[00148] J36G (N-ethyl-N-((1-octyl-5-0-tolyl-1H-indol-3-yl) methyl) ethanamine)

Yield 72% MS-APCI: [M+H]" 405.7 (405.6); & (CDCI3, 300 MHz) 7.63 (1H,s, ArH), 7.33-
5 7.2295H, m, ArH), 7.16 (1H, d, J 8.4Hz, ArH), 7.08 (14, s), 4.09 (2H, t, J7.2Hz), 7.39 (2H, s),
2.56 (4H, q, J 7.2Hz), 2.32 (3H, s), 1.85 (2H, t, J 6.9Hz), 1.32-1.26 (10H, m), 1.08 (6H, t, J
7.2Hz), 0.87 (3H, t, J 4.8Hz). & (CDC13., 75 MHz) 143.2, 135.7, 135.2, 132.6, 130.3, 130.1,
128.4, 127.7, 126.5, 125.5, 122.9, 119.9,111.5, 108.7, 47.7, 46.5, 46.3, 31.7, 30.2, 29.1, 29.1,

27.0, 22.6, 20.7, 14.0, 11.9. Found (calcd. for CosHagN;) C 83.01 (83.11), H 9.21 (9.96). |
10 [00149] J37G ’ (N-ethyl-N-{(1-octyl-5-p-tolyl-1H-indol-3-yl) methyl) ethanamine)
Yield 65% MS-APCIL: [M+H]" 405.?; (405.6); &; (CDCI3, 300 MHz) 7.87 (iH, s), 7.55 (2H, d,
J 7.8Hz), 7.42 (2H, d, J 8.1Hz), 7.33 (1H, d, J 8.4Hz), 7.24 (2H, d, J 7.8Hz), 7.06 (1H, s), 4.08

(2H, 1, 7 6.9Hz), 3.81 (2H, s), 2.54 (4H, q, J 6.9Hz), 2.39 (2H, s), 1.83 (2H, t, J 6.6Hz), 1.31-

1.29 (10H,m), 1.10 (6H, t, J 7.2Hz), 0.86 (3H,t,J 6.9Hz). & (CDCI3, 75 MHz) 139.9, 135.7,

15 135.5132.2, 129.3, 129.0, 127.8, 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, 5), 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), 2.43 (3H, s), 1.82 (3H, s), 1.76 (3H, s), 1.09
(6H, t, J 7.2Hz). & (CDCI3, 75 MHzZ) 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, 13.0, 11.7.
C82.92% (83.28) H8.85 (8.95) _

[00151] J3I9G (1-(3-methylbut-2-enyl)-3-(piperidin- 1-ylmethy!)-5-m-tolyl-1H-

25 indole) Yield 71 % MS-APCIL: [M+1]* 373.3 (373.5); & (CDCI3, 300 MHz) 7.86 (1H,s),

7.46-7.42 (3H, m), 7.34 (2H,d, J 7.2Hz), 7.12 (1H, d, J 10.2Hz), 7.03 (1H, s), 539 (1H, t, J |

5.1Hz),4.68 (2H,d,J 6.6Hz), 3.73 (2H,5), 2.49 (4H,bs), 2.44 (3H,s), 1.83 (3H, 5), 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,
30" 244,216, 18.0.
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cysrrethynll N-eth | -N4A(1l-octyl-5-mtolyl-111- indol-3- T) met h

et hanani neVP MG 41&hd N et hyl - N41- ( 3- net hyl but - 2- eny1) Pé f?@%‘l“@gﬂz

1H i ndol- 3-y1l) nethyl) ethanam ne (J38G 5[00173] The bi ndi ng
capacities of cysnethynil, Nethyl-N((l-octyl-5-mtolyl-1H

i ndol-3-yl) nethyl) ethanam ne and N-ethyl-N((
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?ﬁt ﬂ th 2a1l.i18)(l]mfddpllﬁl§m JQIEQIZHZE TsSAHRY 6 (trlg at, 969me .t 25115&9 n:tsgs CH, t, J
spect rones 9993 1 2Binak dg @QQJ@%%%&%M 6 58P S5 \h4 AR, 1.07
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sol uti on H9.% dPAPB, B, -9t 3 #bi%n 3 bhoibhadd. Q&flf%ﬁ%dz?s%llﬂﬂelhﬁsc 75.68%

pr epar ed. [ 1()36 gL) of the stock solution was added to 990
RL of theUé%gﬁgglcgg?f on cont aining 5%fetal bovine serumin a glass

t ube whi ch WHSIhat iHdGH¥-ethyl-N-(65-Bwakil {g-nedhydbut-235yyd Heindal- 3371 niediryl)
30 ngn. 5 O r

il ver acrandhid MoReSF MO Psh 9 FAGR 300 i 7 PRl eh iR 4
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T a1 &b oeles 21 dedutho s8Eng e okt b G Lo el 116
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acetonitrile contai ernal_ stan

oct y1-5- nt0& 42 %ﬂo?ﬁdﬁ%& 1%6} 1G4 Vz%dﬁﬂy“%@%:ﬁ(%%d”wl Khoo,

Y.M; Zhou, J.; Casey, P.J. E@Iemﬁol)ﬂ@%m@ﬂﬁmﬁod for the
quantlflcatlon of cysnet hyni an_1rnhrbrtor of 150prenylcysteine
car bobyl meld®54lr ansMpasuEemens of JcNMT Bp}rl&%écmt aptivify Wepedetrgningthy Bllowing

2009, 877 atRR/ bf 3f’ih§oﬁeFH RAALS JPQHHldBﬁié@aEiﬁ‘:Eﬁymd gmeCQ:HBPHﬁlﬂ&ule
4-3 and 6-4 to fetal bovine serum are illustrated in Fi

WD 2011/ whm@mmewdgf%]hh@wrémq §rsarr@uw@oatgi%&m fqr 20
Tabl e 9 bgl0With!the §%Qﬁbx§ﬁ«%rhohﬁﬁﬁngc@mﬁ uggl %ssélyl K—S%téx@%ﬂéﬁﬁﬁgg?ﬁgl@"ﬁ{d
bi ndi ng capac; ties than cysnmethynil”. Table Conc. (uM
Aver age SBM [H]AdoMet in 100 mM Hepes, pH 7.4 and 5 mM MgClz was added to initiate the
20 reaction. 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,PO4, 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 S00uL of 20 imM
25 NaHzlPO‘;, pH 7.4, containing 150 mM NaCl. The beads were then suspended in the same
buffer, trénsferred 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 (Sigfna) supplemented with 10% fetal
bovine serum (FBS, Hyclone), 50 U/ml penicillin (Gibco), and 50 ug/ml streptomycin {Gibco).
30  For proliferation assays, cells were seeded at 20% c-:onﬂuency 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 -
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Run 1 Run? Run 3 CyS 1 89.27 93.89 87.99 90.38 3.10 94. 43 87.59
86.86 89.63 4.18 10 86.45
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CellTiter® 96 AQueous One Sc;lution Cell Proliferation Assay (Promega). Each condition was
performed in triplicate, and data presented represent that obtained from at leasf; two separate
experiments. .
~ Example 8: Synthesis of amine analogs of 1-(5-fluoro-1-octyl-1H-indol-3-yl) -N,N-
_ ‘ diethvlmethanamine {6-9) |
[00156] Six analogs of 1—(5—ﬂu0ro-1-octyl-l'H-ind01-3-yl)—N,N—diethylmethananﬁne

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 R
3 7-CsH17Br(2) HCHO, NHRR(4) <
N .
N NaH, DMSO | CHsCOOH \
A CBH1 Falll
1 3 CBH1 7-n

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

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

Entry *NRR
6-9(1) Y
*-/N\
6-9 Va
| TN
-0
6-0(3) 7\
*N
. S,
6-9(4
@) VAR
69(5) ' /3
6-9(6) | T\

50



90. 57 94.

89. 58

10

15

20

25

62 90.55 4.08 25 78.11 93.64 91.56 87.77 8.43 all conc
WO 2011/014128 ) PC']:/SG:ZOIO/OOOZSG
6-9(7) 7
N~
6:9(8) Ve
: =N
69 (9) r‘/—' _
*’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 CDCl; as the solvent. Chemical shifts (§) were reported in ppm and
referenced to residual deuterated solvents. Coupling constants (/) 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). Mass spectra were recorded in positive ion mode using electro spray
ionization (ESI) or high-resolutioﬁ 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
di;nethylsﬁlfoxide (DMSO) was added NaH (60% in mineral oil dispersion, 6'mr‘nol, 1.2 equiv.)

_at room temperature. The mixture was stirred 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;SO,), filtered, and evaporated. The residue w;as purified by
column chromatography of silica gel to get yellow oil. Yield: 85.6 %. 'H NMR. (300 MHz,
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CDCl;): 8 0.85 (t, J= 6.9 Hz, 3 H), 1.23-1.27 (m, 10 H), 1.79 (t, J= 6.9 Hz, 2 H), 4.06 (t, /=
6.9 Hz, 2 H), 6.41 (d, J= 2.7 Hz, 1 H), 6.88-6.95 (m, 1H), 7.10 (d, /= 2.7 Hz, 1 H), 7.09-7.25
(m, 2H). PC NMR (75 MHz, CDCl;) § 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 (Cj¢H2,FN + HY
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—substitutgd (1-octyl-1H-indol-3-yl)

methyl) amine can be carried out as described in Brehm, W. J.; Lindwall, H. G. The preparat'ion
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-
l-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=% and extracted by dichloromethane (10 mLx3). The
combined extracts were washed with brine (20 mL) and dried over Na;SOy. 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. '

[0.0162] 1-(5-fluoro-1-octyl-1H-indol-3-yI)-N, N;dimethylmethanamine 6-9(1).
Yellow oil. Yield: 71.1 %. '"H NMR (300 MHz, CDCL): 6 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, CDCl;) § 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 (C;9H3;oFN, + 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-flnoro-1-octyl-1H-indol-3-yl)methyl)ethanamine  6-9.

' Yellow oil. Yield: 46.1 %. "H NMR (300 MHz, CDCL): 5 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 (g, J = 6.9 Hz, 4 ), 3.74 (s, 2 H), 4.04 (t, /=
6.9 Hz, 2 H), 6.93 (t, J = 9.0 Hz, 1 H), 7.11 (5, 1H), 7.17-7.22 (m, 1H), 7.34 (d, J = 9.6 Hz, 1
H). *C NMR (75 MHz, CDCl;3) § 11.7(2C), 14.0, 22.5, 26.9, 29.1 (2C), 30.1, 31.7, 46.4 (20),
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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(C21H34FN; + 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;): 6 0.86 (t, 7= 6.9 Hz, 3 H), 1.24-1.28 (m, 10 H),
1.42 (d, J=4.5 Hz, 2 H), 1.59 (t, /= 5.4 Hz, 4 H), 1.80 (br, 2 H), 2.45 (br, 4 H), 3.65 (s, 2 H),
4.04(t, J=72Hz, 2 H),6.93(t, J=8.1 Hz, 1 H), 7.11 (s, 1H), 7.17-7.22A(m, 1H), 7.35(d, J=
1.5 Hz, 1 H). °C NMR (75 MHz, CDCLy) & 11.7(2C), 14.0, 22.5, 24.2, 25.8 (2C), 26.9, 29.1
(2C), 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 (CxHs<FN, + H') 345.2706, found 345.2620. Elemental analysis:
cale./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, CDCL): & 0.87 (1, 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), 735 (d, 7 = 8.1 Hz, 1 H). '°C NMR (75
MHz, CDCl3) & 14.0, 22.5, 26.9, 28.0 (2C), 29.1 (20C), 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 (Cz;H3FN,S + Na®)
385.20, found 384.90. Elemental analysis: calc./found (C, H): 69.57, 8.62 69.44, H 8‘.75.

[00166] A-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)morpholine 6-9(4). Yellow oil.
Yield: 88.5 %. "H NMR (300 MHz, CDCL): & 0.87 {t, J = 6.9 Hz, 3 H), 1.24-1.28 (m, 10 H), .
1.80 (t, /=63 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). 3o
NMR (75 MHz, CDCl;) 6 14.0, 22.5, 26.9, 29.1 (2C), 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 calculated for (C3H3,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)-1H-indole 6-9(5). Yellow oil.
Yield: 67.0 %. 'H NMR (300 MHz, CDCl;): & 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 (5, 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, CDCLy) 5 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 (C2;HFN, + H') 331.25, found 331.15. Elemental
analysis: calc./found (C, H): 76.32, 9.45 76.28, 9.23.
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[00168] 5-fluoro-3-((4-methylpiperazin-1-yl)methyl)-1-octyl-1H-indole  6-9(6).
Yellow oil. Yield: 56.4 %. 'H NMR (300 MHz, CDCl;): 6 0.86 (t, /= 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, | H), 7.16-7.20 (m, 1H), 7.36 (d, J = 8.4 Hz, 1 H). C NMR
(75 MHz, CDCL) & 14.0, 22.5, 26.9, 29.1 (2C), 30.1, 31.6, 45.9, 46.4, 52.8 (20), 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
{CzH3sFN; + H") 360.28, found 360.20. FElemental analysis: calc./found (C, H): 73.50, 9.53
73.66, H 9.42. _ '

[00169] N-~((5-fluoro-1-octyl-1H-indol-3-yl)methyl)-V-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 = 7.5 Hz, 2 H),
3.62 (s, 2 H), 4.05 (t, /= 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, CDCl3) 5 11.9, 14.0, 20.7, 22.5, 26.9,
20.1, 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, CDCl3): § 0.85-0.91 (m, 6 H), 1.07 t,J=
7.2 Hz, 3 H), 1.25-1.29 {m, 10 H), 1.48-1.61 (m, 2 H),1.81 (t,/=6.9Hz, 2 H), 242 (1, J= 7.2
Hz, 2 H), 2.53 (g, /= 7.2 Hz, 2 H), 3.71 (s, 2 H), 4.05 (t, /= 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, CDCl;) s
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, 1(59.4,
109.7, 112.1, 128.7, 132.9, 155.9, 158.9. Elemental analysis: calc./found (C, H): 76;2.5, 10.18
76.55, 10.08. : '

[00171] N-butyl-N-((5-fluoro-1-octyl-1H-indol-3-yl)methyl)butan-1-amine  [6-9-
(9)]. Yellow oil. Yield: 74.8 %. "H NMR. (300 MHz, CDCly): § 0.86-0.91 (m, 9 H), 1.26-1.36
(m, 14 H), 1.41-1.61 (m, 4 H), 1.80 (t, /= 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, /=

' 2.4 Hz, 1 H). °C 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, 104.4, 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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[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 pg/ml streptomycin (Gibco).
For proliferation assays, cells were seeded at 20% confluency in DMEM containing 5% FBS in
5  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
CeliTiter® 96 AQueous One Solution Cell Proliferation Assay (Promega). Each condition was
performed in triplicate, and data presented to date were obtained from one determination. ICsg
values were obtained using GraphPad Prism 4.0 and are given in Table 8. The results showed
10 that 6-9(2), 6-9 (5) were comparable in terms of ICsg to 6-9.
Table 8: ICsq values of 6-9 and its analogs 6-9(1) to 6-9(6)
Entry *_NRR ICSD (]J.M)
6-9(1) / 49
*-#N\
6-9 / 2.0°
“—N
AN
6-9(2 2.3
) -~
6-9(3) /T \ ND°®
ﬁ——N S
_/
6-9(4 7\ 3.2
) t_N\_/O
6-9(5) O 2.2
6-9(6) N\ ND°®
? Obtained with re-synthesized 6-9. A determination of an earlier sample of 6-9 gave IC50 of 2.7 uM.
ICsq values of cysmethynil were concurrently determined and found to be 13.1 uM and 31.5- pM (2
" separate determinations), '
15 ® Not determined because initial screen at a fixed concentration of 10 pM showed approximately 45%

inhibition which was low compared to the levels observed with the other compounds.
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R1 1 C50 (jM lcmt inhibition 1 Antiproliferative activity 1 112

n- octyl

CH2CONH2 mtolyi 1.5 0.2 21.8 0.8 1-8 n-octyl -CH2CONH2 5-F

7.0 3.4 70\28 2011/014128 PCT/SG2010/000286
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Example 10: Plasma protein binding of cysmethynil, N-ethyl-N-{(1-octy)-5-m-tolyl-1H-
indol-3-y1) methyl) ethanamine (J17G) and N-ethyl-N-((1-(3-methylbut-2-enyl}-5-m-tolyl-
1H-indol-3-yl) methvl) ethanamine (J38G) '

3\

) N{CaHs)2
O NICZHs) .

¢ 133G \

[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
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 uL of the PBS solution
containing 5% fetal bovine serum in a glass tube which was ther incubated in a sha'k-ing water
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
uL of PB S. 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-
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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3-6 n- octyl - a hcoN i'nmNcH, mtolyi 1.7 0.4 19.7 0.9 3-7 n-octyl

- CH2CONHCH3 m- t }/i 2.1 40.4 4.7 0.3 5-1 n-octyl -CONH2 mtolyi 30 29
>100 5-2 oVOF8u/ ottt yI - cH2CH2CONFI 2 PCT/SG2010/000236
'[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 - )
(uM) % Bound ‘Average | SD

Run 1 TRunz Run 3 '
cvs 7 8927  93.89 87.99| 90.38]  3.10
4 94,43 87.50 86.86 | 89.63| 4.8
10 ¢ 86.45 90.57 94.62 90.55 4.08
25 78.1 93.64 91.56 | 87.77 8.43

alt conc . 89.58

J38G 1 25.31 15.55 26.34 22.40 5.95

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 6993 . 75.73 72.77 2.90 -

10 68.32 64.74 77.38 70.15 6.52
25 . 71.39 64.78 72.52 69.56 | - 4.18

all conc 73.57

5
Example 10: Chemical synthesis of target compoupds

Table 10
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mtolyl 1.2 0.3 20.7 0.8 6-3 isoprenyl Hmtolyl >100 >100 6-6

I soprenyl

- CH200N H2VB2R11R4HER 100

rTh -cH2ZNO\ _ / mtolyi 2.0 0.8 34 3 61’_C81‘/S|G52(?1%f080g61

Rz R3 R1 ICso (]J.M)

icmt Antiproliferative
inhibition ! activity !
1-1% n-octyl -CH,CONH, m-tolyl 1.5+0.2 21.8+0.8
1.'8 n-octyl - -CH,CONH, 5-F 7.0134 70420
36 | mool | ool wam | MOM | 17304 197400
\— .
37 | nootyl | CH.CONHCH: | m-tolyl | 21204 4703
5-1 n-octy! “CONH, m-tolyl 30429 | . >100
5-2 or n-actyl | -CH.CH,CONH; m-tolyl 1.240.3 20.7+0.8
J20
6-3 isocprenyl H - m-tolyl >100 . >100
6-6 isoprenyl ~—CH2N/_\0 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

Svnthesis of 1-8 and 6-8

o 0
C H CN
F. Fai F. NH; F. NH,
N N ' N N
. H H H : CeHi7
A1 A2 1.8
[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 (NH;CHO-MeOH; 1:1,
viv; 200 mL) was added sodium borohydride (NaBHy; 13.5 mmol, 3 equiv.) and 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 (CHCIs),

washed with brine dried over anhydrous sodium sulphate (Na;S0Oj), and evaporated under

-reduced pressure to give the nitrile 1. Recrystallization from ethanol (EtOH)/water gave needle-
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"Mean of two separate determ nations. Standard deviations ( SD) are
provi ded for conmpounds that had nore than two separate

det er m natwonei/oz24iegsnet hynil 5 POTISC2010/000286

[ 00175] 2- (5- Fl uoro- 1Hi ndol- 3-yQCacetonitrile (A-1). To a solution of
5-fl uoro-1H i ndol e- 3-car bal dehyde (4.5 nunol, 1 equiv.) in

f or mam de- net hanol * ( NH2CHO- MeOH; 1:1, v/v; 200 nL) was added sodi um

borohyart 6 AR 3i8aTSEk 1 NS00 BICCBE) Xk, czﬂﬁ%ﬁt@kéﬁd
ééSf Mo |2 Hf) A6 2 l]'ﬂzyl)H)a?lds (He ¥holiz- e, efmmgotmnm);l oa«mﬁmmz,
or ure rine

wns addecch § RaZioze, M ALt S b sl i Py BREL BT, Gt oy |
washed withjdeiféle drird-EN6vo-HHipIM-0us)acashide saARhNile( Mok S@%) mmdld 1
B cr el ol v SEBIeFge R ey Sk 0 ol B Entygowdend a5

ecryst a b
2011/ 014 123R6kn Qre 3628l rhlﬁSI whaqhﬂ 3%5'5 thairﬁe re\éuﬁindmxa&e %as &aoléd to
NVR (300 Mz, 83. 66

Hz, 1 H) roqmdamvgratu@ daluted; “QT% Syaterp alechfclé_nﬁﬁé wilh 141\{ bickoclmc acade,@ifﬁdm he

(75 Mz, kr@sﬁ 51311 waORltPed lﬁgéngducgé-ﬂ-re%urél-i:ge fhiter J:Ql@ was vs]aglfed%vlth water
126. 2, 132 8, 15 . [00176] 2- (5- Fl uoro-1H-i ndol- 3- l%/rg acetamd

(A-2). Nithen dried gn Iacele He Ft was isplateq gs\an pIT-white/light weaolidnYueéai 61 é’p,yH

but a Nk QP [ 3 p% a

v o d YRAPDD BHiL ebdifnaSEOLDE Bl 250 G BT REE R T PR RS A8z L1

cool ed t d7-2loen Hhﬁp?érhiﬂm?@ﬁ&i@cﬂmt h vvat er, and acidified with 1

M hydr ochl of d

undgr r (r)gdug@gi ﬁglssug e %lﬁ%mfmle 3'{'er ﬁ]k ”en was'ﬁdglnaw?(vﬁ%“& &e (?% nNa'H

dried in (68klo mﬂbml it didpasiomas mned| 562 eqh1a$ wan added-totai dtieded |sglht1mbobm(6 _

solid. Vi I d CDC13

2 H, 6. 8—,{1?1]“ m{%_ldl )cr)lylcﬁgmgd‘g?gg 'VH% 41 fi%uv f}‘fiﬂhy%rf)uﬁ Eﬁ?e;hy%srl_t?g&lde (Iﬁ\%Sé)fét

7. 25-1B. 33‘oérﬁ]tcrﬁpdr9mr58Alﬁér (% oﬂstirl)mg at the same temperature, 1-chloro-3-methylbut-2-ene
00177] 2- El 0; nmet n a

(6-8) | Nt Rgs P G manire Simeddbr ol 0 TSR Seic? o8 SEHRAAG 6 ppagion

added t 0 mAixfké¢ whieH waothdh extracall uada&:Hinlzuch@orant hglertwa3-waskdedidnbrite, difed

yd di | sul, f d t, 15
terrper at ngﬂlygrﬁ#’f @Fazgg B&Fioegvts’??r%‘tg‘ﬁ Srgﬂ‘?% é’ﬁ%s gm 5a‘dif‘% was punfied by

1- chl or o-cBtunst mbﬁubgzpmxmm@dHadnaMcmm dolvehtss Eietd: i67 rﬂ,ed'H NMR (300
anot her 3 h. stille the reaction m xture

was t3%en W?’r%%@éh 5\/& %6n7 %ﬂ@eﬁzﬂ), ?H@ (% rlg%)hP@S (tay 5r9Hzat Hialre@r mw 5 36-
brine, drgegd{ ﬁEhJYI-?ij QA3 (M@Q—S@emza@ﬁgesvﬂgr@ﬁ?q Snderyy, @ﬁw:@d H) ”c NMR

pressure. The resi due V\B.Skéjurlfl ed umm chr omat ogra

Et 0Ac/ hex@hdMBas @Gkl hy74H, Vands. 13\?'10&{ 28297 188. ZNI\?RO(S%OUO% M‘&N 107.54,

CDC13) : 81038621@)3755 2@3&@1832@63 1780"09 AP%:I)L')n/zz%l%BB t-I-rH}} 9HZ 1H),
5.72 (hr s, H) -

3. 65 (s 2 Npl’! 82 (25(5- utn)ﬂ-l-qciylﬁ'lg‘l ylds Bﬁvl)aq%unnmlc&)ﬂwémdwyees
114 2 A i ol o OB ONR DY
261.3 [ MPBagniez, F.; Le Baut, G.; Le Pape, P. Synthes1s and antifungal activity of new I-
halogenobenzyl- 3-mudazoly1methylmdole derivatives. Eur J Med Chem 2003, 38, 75-87. |
Yield: 70 %; 'H NMR (300 MHz CDCl3): §7.26 — 7.18 (m, 2 H), 7.09 (s, 1 H), 6.97 (dt, /; =
Hz, J; = 2.4 Hz, 1 H), 5.73 (br. 5, 2 H), 4.06 (t, /= 7.2 Hz, 2 H), 3.65 (s, 2 H), 1.83 (t, /= 6.3
30. Hz, 2 H), 1.29-1.25 (m, 10 H), 0.86 (t, /= 6.3 Hz, 3H); "*C NMR (75 MHz, CDCl3) 6 174.10,
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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[ 00178] 2- (5- Fl uoro-1-octyl-1H i ndol - 3-ypacetam de) (1-8). The
reaction b‘g V\ﬁﬁn 25 Ami de A-2 and bronpoctane can be carried out as
descri bed @2 MYB 1. Le Borgne, M; Pagniez, F.: Le BEd(¥c2018/00028¢
Pape, P. Synthesis and antifungal activity of new 1-

hal ogenobenzy1- 3-itni dazol yl net hyl i ndol e derivatives. Eur J Med Chem
2003, 38, 75-87. Yield: 70% 11-1 NWR (300 MHz, CDC13): 57.26 - 7.18
(m 2 H), 7[979]s, 1 I9ntheBis®¥36cdnd31 = 9 Hz, .12 = 2.4 Hz, 1 H),
5.73 (hr. s,2 H), 4.06 (t, J= 7.3 Hz,

J= 6.3 30 Hz, . . 10 H)
NVR (75 M . 59089,

127. 68, 127 ' ,
29.09 (20), M5 (AP

. I N
2011/014128PCT/ 862010/ 00028@ 19@*317918ynt heg i Satbf 3-6 and 3-7 0
NR1R2 coi n00| n 4508H 7 3-2 to 3-6 Reagents and condi tl%j;
(| i
h3 4,

o oo E%}fg% ool Gl ab it e o

[001 fétyl 1H-| ndol 3 ypacetl c acid (4). The net hod of

Roy," S. ; East nan, ; | e nt hesi s, of /' N-al kyl substitut ed
bi oacti ve i W&B?‘Hcar b&z@r%‘?"?"é ’af‘@é'd”? 6“‘&5'@97)6"%4‘%@%{5@ meibed ofBoy, S.

7838- 45, RuanahOAl; GMdEle, _@owa sgﬁthésimmmgq%ﬂ@nm@edqﬁod&a% 1881%6althzoles related
di spersion in m neral oi | uiv.) in tetrahydrofinan

(THF; 100° (099 Tatrapedian 2%@@, 7§3g—6$ tas &ptlagped. To a stirred suspension of NaH (60%
2- (5- 1y ONRspbisiontd Hindal/RRQSE | hﬁncﬁCS e%&@ym%e hpof&axﬁﬂ'ﬂp/ 100 III;L)T;J#E *Sas

inL). The mxture was stirred for mna C after which
sol ut i on agfedia splgtiempef AkEbrogmot i iinsiol-3-3Desstie woijl (Ph7 Tpol( $(¥qmy)) ipd3IF (50 -
added dr QY. $8e mlfiEreWat sl 0MR30 Blid QWP Ser %Jhﬁﬁ’{a%ofuﬁgﬁ' Br {-BRMooctane 83 1

tenperature after which it was stirred for another 4 h. The reacti
m xt ure wamolg3eauy) ol HE (39 ral vt addedadsep e Thmmixdure @fas: pligwedde Elp‘di,belldaCh

by the slreaﬁame}au% aﬁér %ahtwag Quyadqemu&emrf CQ%CE%IQWQME%O&QJQ

wat er unt|I a clear ye | ow sol uti on was obtai ne
added t r%"%qmbmsqolﬂ@lé avasepgreflyadestrayed badhalslew eddivion kf $10QHH@1th vagrous

ext ract eqhﬁ%d,%hfoﬁmvg | §1h “QE? -a Mg 8l bt ggpémgn%ag% e B prr?{@r\g%s

dried (an ous concentr I'n vacuo e crud oduct
was puri fadéﬁdi, the aguéausphash masstromtalp aidified with é)l\ériﬁ?lEmﬁMtraéft@Wdh s@fficient

716 S 390 e SRR ] bkl St Relsh) oo Bpgbltfrogin

3 73 (s, vacud) Thd crge ptoduc;l:w@ PoOrifitd) by doh@n dhr@datd graphOvith he:ﬁnﬂBtQAc Yiekd:

3,C ) 7y
©,3 90, A% C Gk Ty, ERELT 7 R AL g 350 B 510 2t 3300, - 0
29. 0, 26 H, 1H}.73)7 (4,4. 1), 4]00 Q1]  £]7"GeHg r24f), @ﬁﬁ)(}seﬂlwﬂ),el T, 1029 3zt IR8s1.24 (i,
2-(5-bro d- Lt 1 ) e
m xture gﬁ }b’ @%BM| !—k'ilﬁgg‘ui \%?@@ @%n@é%%g??ge@mg ’;8&&;)1242§
equi v.) Jeis, riefd, axed, 10616, 46.5 3il17, 80.y, 304n2®ehe9(052619,)22.5ai4.er whi ch
€XCESS " [on181) General procedure for the synthesis of 2-(5-bromo-1-octyl-1H-indol-3-
25 yl)-N-substituted acetamides (5). A mixture of 4 (1 mmol, 1 equiv.) and thionyl chloride
(SOCly; 2 mL, 27 equiv.} were refluxed for 4 h in dry benzene (5 mL), after which excess
SOCl; 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

CIIB
C03,

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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SCC12 and benzene were renoved by distillation in vacuo to give the
correspondi ng acid chloride. The acid chloride was dissolved in dry
THF (4 m)wendiisddesl dropw se to a stirred sol ution of Adrscanwna:zse
(et hyl ami ne or N-nethyl pi perazine) in dry THF at 0-5 C. The reaction
30 mxture was stirred at the sane tenperature for 1 h after which
THF was renoved in vacuo and . WO 2011/ 014128PCT/ SG2010/ 000286 t he

[ esi due et hahktxihlibd Gith e A o & b ARDMA QU ONA 2 REM vl SRR Bvent

of the so pressure gav g5 Ped am g
was puri furedr tpducsd lpossure Bavsitht degireimyidemthichEr:0 Avrifiekbnenlarsn eiramatography

sol vent s. . i gl 85 A ROGHERSGRRRE. A Rk HBoRTHEH iR are given

5[ 00182] Zbeld¥:Br ono- 1- oct y1- 1H i ndol- 3- y1) -1- (4- net hyl pi perazi n- 1- yBet

3, L 25, 1008y leprom-d g S naqr R o Spipipteagiart Mdigngn:

Hz 2 H) QielB 58 9%%; "B NMR B08MME, COELY 59.832(t, 2=16)9 H3, 3160),(1.23-1254md 161H),

0y 3 S0ablp 4 5 sind %0 g {8 G M AP S 7 75 fs B

7 70 (s, @& JH} 4. 81[&?2%3(63% Wiz4.5 HQCDQ}%)M ((s52 m 401 @27 57228, 8,H)29.019.1
29.12, 30 31, 7, 9, 46.4 107.2, 1,10.9. 112. 3,
121. 3 12&) 1 151@7.]2— 8. 12‘@ i H)H_g@Séd '5.6@ 76HZ 1 H), 7 70 (S, 1 H), NNfR. (75 NH‘IZ

[ 00187 2-¢hehy:emxdl 206t ¥4.8 129L1|0nd912 %owlzr Nrmtdmb@caes an34ol.e 54.9, ifmei d109
73 % 1HN|VR&300M—|Z CDC?_% 7 (t, J 3 H, 1.2 .29
(m 10 H)11213 21.3:1124.4128.29 1291, 124%16925 74 (d J— 4 8 Hz, 3 H) 3 66

2 o & c . 0- 7.34
(2 SH) W [dﬁsﬁf ) ) %cﬁﬁﬂl\/% 1-§ t‘}ﬁ-lH—Zn&ﬁ-s%QS)@ﬁm tﬂyllgﬁetazrgrdg 6_ > ((m

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. NHCH
[ 00184] 1- ( 4- Met hyl pi perazin-1-y1)-® ctyi?S mtol yl- 1H i ndol - 3-yBe
t hanoke (3-6). To a solution of the amde (1 mmol, 1 equiv.) in 4

n di met hoxyet hane (DVE) was 25 added P&¢PPh3) 4 (0.05 nunol, 0.05
equiv.) followed by stirring under argon for 15 mn. A sol utlon of
, n-tolyl boronic acid (I mmol, 1 equiv.) in 1.5 mM EtOH was added and

stirri ng g 1, i sol k] f e
sodi um ca ona AE(%E@%&%R%@% rE\j\i/%gh)Zgzﬂé% (d% t(8 hggltlrf105nlf[8rlez%wgt/ls?aCd MR,
refl uxed K& (tafrotl9diz, 3 HD, nAdéd, Jar 4Bz, ITH), 8ol (5, rege), ug (t)rfgaihi HzsbHY, a4

ot r ol odond L 5GBS 3RBTGO RIS Pl B0

obt ai ned 2P, 2epe&l, 30 1, Bh&, ShH s, 10@8, 1ar] 1i2e8] 12y.4c024.811128.4, 129.2, 135.0,
chromato 7Sp)hy on silica gel with Et0OAct hexane as el uting sol vents.
Yield: 459 NVR (300 MHz, CDCI3): 87.75 (s, 1 H7.46-7.29 (m 5 H),
7.12 (d, J=[ed1$4]Hz, 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 mi dimethoxyethane (DME) was

25 added Pd(PPh;)s (0.05 mmol, 0.05 eciuiv.) followed by stirring under argon for 15 min. A
solution df 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;S0,). 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, CDCl): 7."75 (s, 1 H)7.46-7.29 (m, 5 H), 7.12 (d, J= 6.9 Hz, 1
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WD 2011/ 014128PCT/ SG2010/ 000286 H), 7.02 (s, 1 H), 4.07 (t, J= 6.9
Hz, 2 H), 3.85 (s, 2 H) 3.68 (t, J= 6.9 Hz, 2 H), 3.48 (t, J= 6.9 Hz,
2 Hy, 2.43W02puBiHps 2.36 (t, J= 6.9 Hz, 2 H), 2.23 (s,PC3/s6po1020@8s
(t, J=6:9Hz, 2 H), 1.81 (t, J=6.9 Hz, 2 H), 1.29-1-25 (m 10 H),

0.87 (t, J= 6.9 Hz, 3 H; 13C NVR (75 Mz, CDC13) 5 172.54, 142.54,
138. 15, 135.60, 133.07, 132.13, 131.69, 128.41, 127.33, 127.06;

L5 55 o, L, SRR S o gt g -
460. 5 [ M Hzi H), 2.43 (s, 3 H), 236 (t, .I 69Hz 2H) 223'(s,3 H), 2.20 (t, J = 69Hz 2 H), 1.81 (t,
[Rggg'? FLnN%etsGr%/g%rzzlé% I%EEM%SS desc ed a%ox‘?g% 33]‘)“3%61@6@%%8&13) d
|sz CDCLBJ2: 543 714234 $38.15, H)35.60, 28307 3BAI3, 1516, 1412 10033 187.66,H26.28,
(d’ 3_501 gz%ﬁg 1?% 511§3glﬁ3§)g4 gf%ss% 935 %qs s, 068?5"%%2 ?zgziélcg')z? 258,
1. 39- 1. 252161410 MS) (APTIB 6r/4 H6OSEMG-B]+HZ 3 H: 13C NVR (75 M,

COCLY). 5 1 o, 10 A ek ocrd a8 hig JAeB ppgetion

(APCl): g e%%ied&mi M destHbkd abOWRHicld: 38 @/@l ‘Mm@@dﬂﬁw@bc@) 18785% 1
(79.96); H 8.96% ( 7?5’0&’00186 Synt hesi s of 5- 1589 Reagents an

condi ti on§49"7é9 (Iﬁl}?HI)s oht8-64%.d H)EYQH(SDNE) W@’PHSI){M,“ W‘E@?G‘iﬁ)ﬂ 2
0_8;"171103f  Hj\2ldg (B 45017, BHBOble e, 5 l_}@’l 8F( t9"-= 6(89912 KYpO4.39898L RN ¢H 1), 86

i) SO 2, benzene reflux, é
[ 00187] 5- (/o163 Hed mdopemsfﬁ?e pdHae 1,9?6131 8)17‘51@ Y5898, 1$4.37d89-66,3133.03,

goGCZL 3a|3 p%wg 19765, nggggﬁeﬂ%t mgf g%oféqu?@%%ga%dlmadgﬁy qﬁg (ﬁﬂé

8.43 (s, r&/ZH?I87M6J6HﬂsFOlmdr(\yalcd?fc@@z(IﬂgNz@iﬂEaéz% (19.99); H 826 %\(5.77).
2011/ 014128?@5% 01%’2&8&%@";}20 (d, J=8.7, 1 H, 4.11 (t, J=7.2

H) , 130124(m10 H, 0.86 (t, J 6
Hz 3 H; 13C NVR (75 MHz, €DC13): 6 184.1, 138. 135.8, 126.8,
126.8, 124. 7, 117.3, 116. 424 4. 32.7, 22 .'8 . 0,
26.7, 22.5, 14.0. . [00188% toly-1 dol e- 3- ¢iar bal-dehyde
(9). NaH (60% in mneral SPESi on,—6 [ UI V.) was
added to a stirred solution of hye8(5 mol , ' in
anhydr ous di net hyl sul f oxi de ( DVBY at roomterrperatur S f‘\t er 1 h of

stirring at the sane terrperatur betyrooct ane was gqded @awd t he
m xture stirred for another 3 h. bstilled wat er was added to the
reaction m xture which waS then extracted with CH2C1ZIi The organic
| ayer was washed with brine, dried (anhydrous Na2SO4) | and evapor at ed
under reduced préssure. The '

5 8
Reagents and conditione: (a) m-tolylboronic acid, EtOH/DME, Pd(PPhs)4, K>COs; (b) CgH;-Br,
' NaH, DMF; (c) NH20H.HCi, Py, EtOH; (g} KMnO,, acetone;‘(h) (i) SOClL,, benzene, reflux,
(i) NH; (g), THF. ' _
. [00187] 5-m-Tolyl-1H-indole-3-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, CDCLs): 6 9.91 (s, 1 H), 8.43 (s, 1 H), 7.66 (s, 1 H), 7.36 (d, /=7.5Hz,  H),
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10 residue was purified by colum chromatography w th Et 0OAc/ hexane as
el uting sol ventsas described in Section 5.4.1. Yield: 62 % 111 NVR
(300 MHz, wWDQ1G3)0141389.98 (s, 1 H), 8.53 (s, 1 H), 7.66 PCI/sGRoehooo2se
7.57-7.46 (m 3 H), 7.39-7.29 (m 2 H, 7.13 (d, J=7.2 H 1H, 4.1
(t, J= 8.7 H, 2 H, 2.42 (s, 3 H, 1.86 (t,J =3 H), 1.29-1.24 (m
10 H, 0.86 (t, J =6.6 Hz, 3. H); 13C NMR (75 M1z, CDCl3): 5 184.8,

193,080 00 1 (195 i )6 . A gl e o),

22.5, 14.©86 {tODiQQ'IZl-?diﬂt y@i@d&(ﬁ)l\'gﬂa CRCIMifol 84131357, b‘éiﬁl 126.8.4 268, 124.7,
(11). The f. 1 An i i eoni, A.;

Locat el | |1ﬁ? tl]Ptﬁ/t)olll'ﬁ %ﬁ%@gé%ﬁ% 23%’%{? 2%?%2%"14'(%- Guardigli, M;
Trani el |l o, Bllns&]m sanﬂ-O&rl-ﬂ\mmlyi-yH-lzddh-B@admiMde &)clﬁarfb(ﬁ(mmmnaenauﬁl
as potent f I SI- S .
ef f ectsls3 o&ﬁs eﬁsrlr%h neu ?g]%&%'g;éa$uncé ?ooanss an utm (%??%f %%{?% equw')
Eur J I\/Edn@hbjﬂrm.i%ﬂﬁ&ﬂeﬂlﬂg;lfo&&& (PMSQyas rdond ﬂempﬁdmrecampou hebf Qtnhﬁg 5t7t1ie same

nunol, 1 | ved i 0:-ni,l acet and treaf.e ith
Dool ut i R TP Sian afiet o8 e fhed e 05 ABfhet 5 5 BERIH pler
m.) . Tge Wﬁﬂﬁﬂb@tb thieXteattion Wastufld wmbledraﬂtheﬁQQﬁ?ciaﬂm OHCR. Thy o%hkuc layer
treated with 10 % t.il . the pi or . of Kih ‘was hot_ observ
L o ¥as ashed itk Pang Bt rerBis S 0a ahd Strepaita 4t g el e rey Bhe
and tie resad Wag pﬁﬂﬁbcﬂ Y§ comsnd thrbRhBgragigaivith (EtDARRGLMS s Ydluting solventsas
acidified with 2M HC1 and extr act eq wth Et20. The or%anl c sol ve

was remowseerited imesrgomnd- 1t Keeld: 6310l NMR GRNYHE.LDEY): Oct-2hs: 1H),853 (s, 1

chromat o fax (éN'ltIJfb b%xem/(ﬁ %@ £59. ¢b91tﬂ1 @H)?‘?'l!‘%&'tﬁ7¥'}ﬁ|1(i{_/) .§¥(t%r 87
1111 .NMR B Hy ,
(m 2 H, 2411),2429(sm{)31 sgit y= d293 45(ns uqu) 0:36)(t, Iz 65 f(zt,s Ii); C.

6.6 He,
10 H) . é\!ﬁ%{(gg}\?ﬁz pe: Bhgad; ﬁ?ﬁéhlén%%?‘%l% thood. 1%)1)112751 (1y.3,
170. 315 1412193,,11_1_&4.5, 196.871 BY. 644713@7331%@5129@3@’022}535“8 1285 128.3.

22 6 o1 5, M9pE) 7, GOREEa iR E bttt b WP TRO - dhethod of

[ 00190] 1- J@utrgdm SA mCretiajola, IV i Iedoi, &-;3LaratelioxanMdeiz(, -1 Rambaldii M.uRedgfA.;

11 (0.4 deS

) ver e OO figthe 3 ot 87 Stdenl v nd B ol £LAocROE R (2

distill atpommtlallndEHnﬂ@dmew preatss Symhesisdandrereewing doreeffrotstan Mninmgp mdmphxl :
d ¢£hl H

o0l 501 hdlent S ) okl BTyl mp Pl EAGAVSfb: B o1 Sl .

THF was r@mpoadd Gn(@ei‘73\mmul.lm cquh wasshasloleed/\msl(bn'ﬁf aﬁ:aoet:bnwandl t@ﬂ;&(:lwi’th a

d d h dth d d .

or casur o PHGRE RESLRReniga s PUREh. L5 RSN i Y ShoOR Bpcregpton

S 8. 16 ( smixturtfvas ?tu?eﬁ 4t sqond tebfperafturel Sr Bh ]Iﬂaa(ed]mﬂi llﬁ)% 09 Anillrhe pink chlpr of

4.09 (t = 7.2 Hz 2.42 3 1..82 (¢

T 98- 1. > RMHpOn Gopfbtotiaped At gy Hlrgred FiE sbiveng agitoysA wnder hiyped pressure

CDC13)5 8 ahf thedsultidglreSidue 4 28f1%bed dedin. (ﬁ?l.ecel:&@)%c,ldlﬁaﬂwﬁﬂ 2MIR6] &fd, extracted
128.29, 127 18,.124. 60, 122.3 118. 110,43, 110.00,

47.02, 3 lmﬁétzgg ]Iéf orgz-agmf?lve%tgvzﬁgem%vgz &Byacss a%jfhe sefidye’ wag Hmbfoe%h]?g column _
(Céﬁ?)? . nfzcﬁlé&ﬁéiol & @agty withihexahBAPAd Sy atfrg@Siotvents. Field: (6220) 'BHIMEL 209 1MHz,

CDCh): 5 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, /= 6.6
Hz, 1 H), 4.12 (t, J = 6.6 Hz, 2 H), 2.44 (s, 3 H), 1.87 (t, J= 6.6 Hz, 3 H), 1.37-1.25 (m, 10 H),
30 0.86 (1, J = 6.6 Hz, 3 H); °C NMR (75 MHz, CDCly): 5 170.3, 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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15Reagents and conditions: (a) MeOH, H2SO4, reflux (1 h), (b)

Li A1114, THF, rt (30 nm, (c) (i) TEA, MsCl, CH2Cl2, 0 C (30 mn),
(1i) KEN, ©p8Q1/0108 C (d) KOH, t-BuOH, reflux (3 h) (e)PCr/sG2010/000286
mt ol yl boroni ¢ acid, Pd(PPh3)4, NaHCO3, EtOH toluene, reflux (1-6 h)
(f) bronooctane, NaH, DWMF, it (1.5 h) 53-58C (3-6 h)

20[ 00192] Met hyl - 2-(5- br omp- 1Hi ndal - 3-yfl acetate (12). To a solution
of 245 Droffndst | ndododnt Barehiictafldid fefiBlamigB @) Al midilre WPAT (0.4
was added 1 rops of concentra phuric aC| The m xture was
heat ed unwawl, rletfquu’x) awidt 30 Clo bt mdudd sqeivi) rin dl'}gbdﬂmnee(S pek) wereatfluxed f&r Hh.
Fol | owi n I .
and ovaparires e M SARNRT L Y iR SR e el B SR
sol ut i on ahtaliatdCRE {cbD chtbiidet was Wik (il ¥dcDd.41t 2843CH tﬁmﬁiﬂ/dﬁﬁmm ml) and

neutral i ze aci.d, and ng..al kal,i.ne ous m.xture

it oot oo pd R IRPIET Tl O SR Bubghe B0 4BIMR Talt' BpE BSved under
sol vent gaeuns, thesésiiue wdsi exiraeds wirirCHLCE diiyd {dnhgdrosd NagSOD,petd del sohvent
chr onmat ogr aph uti.on with CH2C12- eId

o o SR st e Presip B S8 copSapionndk Yiehh b iR ftb g,
3.66 (s, Spth): $3898(4, 3. H)Z'JITB,(S,ZHJ)8729213%(GH)45¢9(bs|\§H§m(rﬂnHz)
269.2 [M+ Hr. 0019312 Bronp- 1H-i ndol- 3- yBet hanol % ]'2’% 3

met hod of2-Bachp); 182 (6 4= Eﬁrfbfn%él) 1528-1.24 (mglff H) 0186 & FRSsks 3dD; “C NMR

2-am mom@pmz 3CD 5@B’ﬂ??tlh@@@rﬁ%‘z@”lfﬁ)oﬁ%%ﬂeﬂﬂ%@t1289§8 128389 P47,
2003, 46-61, was follo To a sol ution of ester

equi v) i nlzéfiﬁylﬂ“eﬁﬂ?slzﬂ-:ﬁf QW%L}O e d 1G04 44 02, Xniludl- 23 @é’llhsl?t?rﬁsh%% d&.57,
(Li Alai; 22?6_53; ﬁW@'MS# 1,}{)',35@5;%@]!1?% 10 with the tenperature

mai nt ai ned at "0 eactl on m xture was brought to room

t enper at ur e[0A¥]st i rl’Se'dtHeéiSOBi)Zﬁ%) Excess Li A1H4 was destroyed by
careful addition of a saturated gfueous sol utioof Na2SO4 witdy t he

tenperature mai ntadned at about q C. The mixturé was filtered/and the

HC1 and 15 Ktthacted with N3. The cont organi c was
dried (anhydrous Na2SO4), f|| ered, evaporatgd to dryness 1a‘g‘nd

purified using flash col um d romatography by elution with
Et OAc/ hexane to give the alcohol 13. Yield: §3 % 1H NIVRI](dBO VHz,

09

CDC13): 3 2.97 (t, J= 18 HON-RuH), 86393H22H) 4.

Hz,1 H), 7.09 (d H), 7723 J-Hz,lH),?. (s, 1
H, 8.10 (s, 1 m z 24% _ o

2010019412- ( 5- Br ono- | Yol - 3—y-) prop i dri | e-{-—14) thod of
Bascop, S. |.; Laronz# Y.; Sapi, J. yrﬂhetls of N '

2- ar ni nopr opyl e- 3-i ndokg- Eé‘b?tl c( propi oni c acid derivativ H. ARKI VOC
2003, ,46- d; e .
2 oquiy) St Bl AU MR B %%E%ﬁ%&%ﬁ%%’? RN
triethyl dEA rMs((lOCHzG‘lLO"QI (3Qmin) (naKd!I\bBM&Q das @E@@QH,(t%lOfL)reﬂux (3h)
mai ntai n ur. e ' 3
mn a0 @ Hiedboit id ERPbRDE N oM bICR AR (P (Epinbestd
extract ecNaMtDMEHﬂGJﬂn) SEkﬁ@ €@k jed organic | ayer was washed with
wat er, dried (anhydrous Na2SO4) and evaporated to dryness under

redu re Th SS n 2
SR | ST, MEERA R BRRE AR e elaT (R R80e AR s

heat ed atbr&ﬁ&lﬂ-lhdblanylmétld)adﬂﬁ (ﬁﬁﬂhmﬁ})hm ?0 nVYaS)ggMbﬂHEdaﬂnvgﬁdhdglO drops of

water-1ce m xtur tracted wt C oJ or.qQr the. .co I ne or. C

| ayer V\/ascoﬁfa"élﬁétﬁ‘? SIphrg e ﬂw&a Waﬁ%&ﬁ&géefmw CoRHRNYy § &?

t o drynesgrigdde1-11e8 UGHowRE sk, the rélt@of @StihidErasasolpd td fdoﬁdtebg)ﬁex@ﬂwiﬁd

chr omat'ogr aph th CHC13 a eluting solvent and 14 was_obtain
Yi el d: 7gevg§or%l_tg\jl_mlq\mmu? ; V%QIS@Q Va ggtprated solution of NaHCbg (50 mL) to .
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[ 00195] 2- (5- Bronp- 1H i ndol- 3-yl ) propanat ni de (15). Am de 15 was

pr epar ed fromthe nitrile 14 by the nmethod described for A-2.
Yield: 82 WO2DNR1{3H0 MHz, CDCL13): 56 2.44 (t, J = 15 HCI/SB244p/00@8O6
(t, J =15 Hz, 2 H, 7.09-7.58 (m 4 H; M5 (APO: nmlz 268.1 [M+ Hr.
[ 00196] 3- (5-m Tolyl- 1H i ndol- 3-yl ) propanam de (16). Am de 16 was

pr epar ed fromthe 15 by the. net hod described for 3-6 and 3-7.

Yi el d: 5Q1e%ralflzl %CIHI\/EE({(&QQSMT‘%&I%& %&ueo@s Rixdite W3 eftratl)ed v&gth‘ﬁOM: and dried
18 Hz, , 211), 7.12-7.61

( APCI ) rqvgr ga;g;m vAperatipn of the solvent gave a residue whic was puE%ed by ﬂash silica gel

52 ves proRae dbmatoah . Kot e SR RSBl Sder Aot
% 1HNVR WiSBGoNELY ieldng ) Hmm&wmz,_{:mzlg);ﬁ 296@((51)3 HiL T80 2211)&(72')18 71m
2o’ ?9 & 4?&]‘4%(";%@) ’”@fﬁgé %{5 b2 6.84 (s, 1 H, 7.02
(d, J(— 9 Heloo1s3]1s I—DZ-(S?BrZ:ﬁno(l:H-lnHDl-l-zrl)leﬁl,anﬂ @3) ThE5meth@B of Basdopt)S. L;
7.68 (s,

C NNR LS, 14 21.0, .21, .22.6, .
5,50, 5o oy, 179 s, ShifmiiFaroSmakonyl s ditols ackegirppicapbacid ey pivs.
124. 5, 1243?1(]1701:221)03, 461@8 was fo]518x*[3ec2 TokZ8lubion allﬁc%teél 12 @.431511191 llea&vjlm allﬂ%dr&ls
175. 4; 1 eS|s an
56 50 [50%69) LIk SR ip Y 1A 1A omeh {gasy) i portons

5- Br amgo- Jthu If§EO kenparidurt GagiheEledvat I 1E:chrmé %&tlﬂﬁtlﬂﬁhﬂltwﬁnlﬁoﬁglltttheroom
g‘;t ggd( geteslglij‘elrill)tgl'%SLﬁzStlIIfg f?rY 5(?11%@ ]%ff&S%Lﬂ%@}g%;gyNs%yed\;gy (CM;%.IJ addq_iog of a
Tij 15H% ,Zsat(ﬁ;alﬁl‘]é@eo& ddlutioh - &g\lldzgo4 Jvn%idtﬁbi‘ljenlﬂ&amm lﬁalﬁ’t&né(ﬂ at ab(mt UZ"C The
3H), 1. 7/mig@re Jygs. ﬁkged NR (sfilite wesked 3yith THE. ﬂ’he mnbenedlﬁbr s were

128. 5, 1Zfnckntrdiéd uidder kadhcad %rqegsare';'_’ thelrbfla®h wididified o FH #with.10193. }ﬁbl and
WO 2011/ 014128PCT/ SG2010/ 000286

[ 00208] 1-xmatsk ith (tHCla- Bipyombined preasic) layenwas, drégde(aplsrdgous Ma:8Oyg ltered,

reacted widy ﬁé&%ﬂn}%ﬁ%@@h& ﬁféh S %@ﬁ'é&ﬁﬁm @hror
was obtained in 75 % 1H NI\/ISa 3 H otz Bﬁi}’%y clutltgl %'lth

H), 7.45E08ghexane g giye alcrhql légY(elﬁ 83 /H) H %M@%@fg d Cppls) 6 2 97 (t, J =
18 Hz, 2 H), 3.86-3.93 (m, 2 H), 4.09 (t, /= 21 Hz,1 H), 7.09 (d, J = 3 Hz, 1 H), 7.22 (d, /=9
Hz, 1 H), 7.75 (s, 1 H), 8.10 (s, 1 H); MS (APCI): m/z 241.2 [M + HJ".

20 [00194] 2—(5-Bromo-lH—ind0]-3-yl)propanenitrilé (14). The method of Bascop, S.
L; Laronze, J. Y., Sapi; J. Synthetis of 2-aminopropyle-3-indole-acetic(propionic) acid
derivatives. ARKIVOC 2003, 46-61, was followed. Methane sulphonyl chloride (MsCl, 0.55mL,
2 equiv) was added to a stirred solution of 13 (3.2 mmol, 1 equiv), triethylamine (0.9 mL, 2
equiv) and anhydrous CH,Cl; (20 mlL) 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;SOy)}
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 watef, dried (anhydrous Na;80y), and evaporated
to dryness under reduced pressure. The residue was purified by column chromatography with
CHCY; as eluting solvent and 14 was obtained. Yield: 75 %; "H NMR (300 MHz, DMSO-dg): § -
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= 3.0 Hz, .12= 0.6 Hz, 1 H), 5.46-5.43 (m 1 H), 4.76 (d, Jr 6.9 Hz,
2 H, 2.47 (s, 3 H, 1.89 (s, 5 3 H, 1.82 (s, 3 H; 13C NWR (75
MHz, CDC13ywogoma2417®, 138. 14, 136.34, 135.55, 132.98, ¥PRI/ZB)10DIBIG7,
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-M5 (APCD, mz = 276.5 [M + Hr.
[00201] 44( 1- (3- et hyl but - 2-eny1) - 5-m t ol y1- 1H i ndol- 3- yOret hyl )t nor ph

oline (16 £78 (t'\@éﬁb@iz' @ﬁ)(ﬂssﬁﬁnﬁL 12'}}%61%?14-1&11fjncilh§f7'2ﬁbetd(ﬂ@ﬂlz 115,

Yoaq., 1 equiv.)

nmol , 5 equi VH%‘ f or ma
i ndol e 6- 73,69(@ hbhdil, 0113 ddli MS)(Aé'ﬁfél) RzAG13IM hEY . were stirred toget her
in a round m f | _ 2 Q%Hdt :
was added tgﬁﬁ%ﬂ mx?z{g ﬁl\C/?/nhll %I %ﬁ@g%éfa%%et(ﬁl t ¢ (ﬁtl orfy@a?é?
M sodi um fom thenitdite 1N3QbE methiod dmcquslirfer Als Yisld: 83962 . NMRN(368 BEz, CDGh):
sol ve \Vi e, LLi
by columt i Brot agri pyDue P8 Uerd B3R 20Dy 1087k SR AP IR TARERL bl e
eI uting SMveéts. Yield: 68 % 11-1 NWR (300 MHz, CDC13): 57. 76 (s, 1
, 1.44-7. [oih0
S35 1ltgrddl),° e rfannpbabopishasuh? Q8 ATl B o sreqded
(br. s, Zrdﬂ) the21$1by(tﬁe, nithd)l, dedcr@d (far, 3-8 a4}, 3-1. Yél(( S0 B; I, NMR7B00 tMHz,
.1= 8.7 H).; 7 ) 4
s 8 el oS WB AR G 000 42 Bl o 3%
121. 5@, MQ(&QCI)M/ZQZQ"# [MEOHP7, 110.02, 20100.61, 53. 32 44. 41,
25. 66, 24.6 2 8.0 + Hr
Found (cal c élés‘g‘i@'oﬁl ?W&é?%(%%ﬁl‘)??anﬂn 42() leﬁﬂi‘jle 52 was
[00202] Plifréﬁabéddﬁizﬁlﬂb el idihddodeaaibad foyaks. hﬁelﬂ"hﬂs% AHNWRI sod’bm&ecﬁch)
Conposi tion' RTI)g? h@ ﬁ (%9d Comﬁ siti onRT
A22. 093. B BEALro315HE, SFHEJASHSEY @ 13k, &@%@ch?rﬁﬁs%ﬁbr?%ér{aw %431%#—.
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
15 H),7.22(d, J=12 Hz, 2 H), 7.35-7.38 (m, 3 H), 7.68 (s, 1 H); *C 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

'
Br A . : =
o e V},
6-3 \1\ 6-6

S
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, CDCls): 67.32(d, J= 1.5 Hz, 1H), 7.23(d, J= 1.5 Hz), 723 (d, J= 1.5 Hz, 1

H), 7.16 (s, 1 H), 7.06 (d, J = 3Hz, 1H), 6.39 (d, J = Hz, 1H), 5.32(t, ] = 6.9 Hz, 1 H), 4.61(d, J

= 6.9 Hz, 2 H), 1.78 (s, 3H), 1.74 (s, 3H); PC 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.

20
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A23.592.1 B24.092.8 5-1 A53.699.0 B63.499 5-2 Al 6.097.5 B14.196.9 6-3
A43.796 B 5.3 6-6 Conmbustion Anal ysis Conbustion Analysis 6-8
A21. 893. 2%9%8’(55@3‘.“83 a Conposition of Mobile PHATEHGA10/000286
Met hanol and Water 25 Al: 90% nmet hanol WO
2011/ 014128PCT/ SG2010/ 000286 A2: 95% net hanol + 0.1%tri et hyl am ne
(TEA) ' |

[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, /= 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 (i, 1 H), 476 (d, /= 6.9 Hz, 2 H), 247 (5, 3 H), 1.89 (s,
5 3H), 18,3 H)é 3C NMR (75 MHz, CDCl;) 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+ H]".
[00201] 4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yl)methy)morpholine
(6-6). Morpholine (1 mmol, lequiv.), zinc chloride (ZnCl;; 1.5 mmol, 1.5 equi.v.),
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 temperaﬁxre. 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. Yicld: 68 %; 'H NMR (300 MHz, CDCls): & 7.76 (s, I 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
(/=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, CDCL;) & 142.45, 138.22, 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 3754 [M + H]%;.
Found (calcd. for CysH3oN30): 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 Y
5-2 Al ' 6.0 97.5 Bl 4.1 96.9
6-3 A4 3.7 96 BS 58 953
6-6 Combustion Analysis € Combustion Analysis °
6-8 A2 1.8 93.2 B2 2.0 93.0

* Composition of Mobile Phase A: Methanol and Water
25 Al: 90% methanol
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Ad: 92% net hanol + 0.1% TEA A5: 100 % nmet hanol 5 b Conposition of
Mobi | e Phase B: Acetonitrile and Water Bl: 90% acetonitrile B2: 95%
acetonitriwe1didi% tri ethyl arnine (TEA) B5: 92% acet omictysg2&10m0d2sél %o
TEA B6: 100% acetonitrile 10 Retention tinme of Mijor Peak in

chromat ogram Chromat ogram was run for at least 15 mn for the
detection of the major peak d Area (% of Mjor Peak = [Area of Mjor
Peak / Total ea,of ;A Peaks] x 1 5Conbustion anal ysis for

car bon vve‘%\g'%vi?Wftrl?aﬂljoo'lo/fﬁ)g-éegplaﬂﬂ%?@%‘%al ues and are stated in the
respect i vad42fpmethanakeroolds dgAs. Bi ol ogi cal Eval uation

[ 00203] Measur, nt of ICMI activity. lcnmt activity was determ ned by
fol | ow ngﬁggmls%glre%’?%i on of 3H from [ 3H AdoMet (Amersham

Bi osciences) into the small nol ecul e substrate biotin-S-farnesyl

L- cystei ne. (BFC). rs were first incubated at 37 C for 20 nin,

I nhjpj t
with the $fUROSIHARY MQB’& ass Bi astneite anAWal&say ni xture cont ai ni ng
4pM BFC apgd 9opMckdiliidoMet in 100 nM Hepes, pH 7.4 and 5 inM Myd 2
was added to initiate the reaction. -Reactions were carried out at 37
C for 20 B#P>%acatopisilgitfat’e fietiylamins (M of 10 % 25 Tween 20 and

st rept avigh.mrbeadentE ek trhgare, | QuL of packed beads suspended in
500AL of 20 mM NaH2PO4, pH 7.4, containing 150 nM NaCl). The m xtures

were m xeB:dP0Yanetprittilgi t ati on overnight at 4 C. The beads were

harvegj ed by centrifugation in a tabletop rnicrocentrifuge at 10, 000
rpmfor 5 mn and washed three tinmes with 500AL of 20 mM NaH2PO4, pH
7.4, cont ‘Retntion time of MuionBek in Thremplogrdm. fWhromatdgeam wase et Ieast 16 fren for

same 30buff 8Liectibh APSE ho scintillation vials, and radioactivity
determ n;%. {5061%%4§]%eﬁa5%§ﬁ ure and Proliferation Assays. The
VDA- MB- 231 human breast cells were maintained at 37 Cwith 5 C>2 in
DMVEM ( Si _Wi o/
201110145 SOECPRRATRNAEE 5 el of Ui 0%5%1’%"% ca qh Al kg x 108y mi
peni cid | i rContbivistomm) analysiel fs@arbod whrestithepd.¢¥hof calcl@edeades ahdare stated in the
proliferatjon.as I re seeded at 20% confluency in DVEM
cont ai ni nréépg%%ﬁﬁﬁun&g?%%a\ﬁ\% ates for 24 h prior to treatnment with
speci fic agents (e.g. cysnethynil) or vehicle at various '
concentra%ii NS, lfl?r 73%091. The rel ative nunber of the live cells was
det er mi ned HEIAY YA |

[00203] Measurement of ICMT activity. Icmt activity was determined by following

20  incorporation of *H from [PH]AdoMet (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]AdoMet 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 NaHzPO4, 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 5004l 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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5 CellTiter(r) 96 AQueous One Solution Cell Proliferation Assay
(Promega). Each condition was perforned in triplicate, and data
present ed wopomagents t hat obtained fromat | east two sepaTaiGR010/000286
experinents. Exanple 11: Synthetic Schene for

5- Fl uoro- 1-geranyl - 1H i ndol e anal ogs (6-13) -10Structures of
5-fluoro-I-geranyl -1HIndol e analogs Entry 6-13a 6-13b /- *-N

6-13¢ _N(yokine s@ud®B’s; Hydlone); 3 Unit peni@ilf3@ibeo), and 50 pg/ml streptomycin (Gibeo).

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

5  CellTiter® 96 AQuéous 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 11: Synthetic Scheme for 5-Fluoro-1-geranyl-1H-indole analogs (6-13)
R
!

N,

F
A R
. . N
F
m geranyl-Br(2) HCHO, NHRR(4)
—_——
H NaH, DMSO

—_—
CH;COOH \

10  Structures of 5-fluoro-1-geranyl -1H-Indole analogs
Entry *-NRR
6-13a -/
*-—-N\
6-13b /
N
6-13c _O
6-13d 7\
TN
6-13e 7N\
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[-Th **J WD 2011/ 014128PCT/ SG2010/ 000286 6-131 *---No 6-13g rTh *-1\
7- 6- 13h./[ .6-13i 6- 13| ri-- *~NwW»e6-13k r--\ ----, " ,
EXper i mgn[\gf) 2@1912;0? 12 PCT/SO2010/000286

10

I5

6-13f O
6-13g _ "“‘U/ \ .
6-13h /
N~
6-13i . e
N
6-13j . f’r
‘ *’N\/\/.
6-13k //\
AN

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 (§) 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)-1-(3,7-dimethyl0cta-2,6-dienyl)-5-ﬂuoro-1H-
indole (3) B

[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 (DMSQ) 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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[ 00205] Reagents were purchased from Si gma- Al drich Chem cal Conpany
Inc or AlIfa Aesar and used wi thout further purification. Il NWVR (300
MHz) and D€oMMR@#2s MHz) 5 spectra were neasured on a Buoalsen010/000286
Spectrospin 300 U trashield magnetic resonance spectroneter using
CDC13 as the solvent. Chemical shifts (6) were reported in ppm and
referenced to residual deuterated sol vents. Coupl ing constants (../)

o ot poaffwal sl (506 ORR RS Fre AR LAE Abactellnd S Ebmethano and the
lig Et Saisl aggmimlaymwng veagkesdt withCringndried {Nes$6k b @gap&)agg/gsapowtad; &b weitlue was
omt s S by Shui chitpbioehinhy of it oo B R RIST BIIE 1 95 092 pvR

(3) [ 0020B0INHzyEDEA & pﬁz)csemw)el T0ofs, 3 H 1s8pr(,186), 2.06%2. 1 (m 4H),4.70 (d, J =

ohr 1 0 Gif 12 Bl G €0 et SYEY 25 6 el . s QR B 41 BE:

2003, 38,7.0bmB1H),TR16 (i Jsd. mHzomef? 2B-7.3 1uai, e HL.HC BI([!.@R@S(NIHZﬁCDUIg 5219,

i) oo B0 T B W 00 B P Bk, v

m xture wasg. 1§141rrqd350r about 1 h at the sane tenperature, then
geranyl brom de (2, 6 mml 1.2 equ was added and t he mxture was
stirred féenexnaly, proceduxsnfor) the syathesio af & 5 or Lo 1 pl.

to stp t,h&h{,ﬁﬁﬁﬁégmhwg_lgky(ture was extract edbydl chI or orret hane
and the organl c Tayer_was washed with brine, dried (Na2S}),

filtered, aM¥2@lapor Jbicprocerure caspecrarioneayt pidessribed imBrebmy W Lindwall, H.
chr omat ogs afpr C%%ra‘ﬁbh 'oFﬁIaQﬁl:h Bé%egz%iatéaftf) fyﬁhh@\!y 954 Ch}’)neist?so ﬁﬁﬁ@s 87, To
NVR (300 MHz, 2 (s (s H), 3 (s, 3 H,

2. 05- 2. 14h¢ mixtgregf apnromate decoadary amalee(4Hi 2 cup), 3%@3\1@8 formalstelyda (1.2
1H, 5. ui(vtg in chn@ agd '(gmLiwlig add@d @ lcg 17- cillmeal Z)CE'ZZ 6- &16!’1%1%:5 @m%ﬂo IIJ iB1e

(m 1H),
MHz, 16DCI (3)203% Qeq%) @"C ?56 wact@s NOXTUBEYS, stnseﬂ as roc% teglpegtglr@ovexr@dltlAﬂer

103.4, 103, Iz:ag;oq,lwafﬁ %’ﬁéﬁﬁs g efon 3“" wagtﬁélf&d l}%?sg%lméﬁjaqﬂeou}“o?utﬁm

Gener al procedur e esis o tit
5-f | uor o-ta-pie? amilixtl:@l;r-ed redidy @chl@ommberm(llamlr@) (Bhel@mbingd @xtt@ks) were washed

[_0_0207] Thi; Qhﬁc(ﬁgﬂ{@ 2 i oA Nal SRS ?J'f%;gﬁﬁ} ﬁ?%f »lr&%‘ilnéeﬁtrﬁ&?ﬂ&ﬁer Wauced

Li ndwa he preparation o ases related
gr am ne. piess@edlheCnusiaprad@BiOyas pBrifigBey: @dynn diwomitegmphyt afsdice el using or ethyl -

appr%rl aatbg?t%ﬁlg%lg% Xwﬁg%&%ﬂ’%@efw%ghgnoﬂé‘é%@g CfL_)ﬁ,gr(psaqueous f onul dehyde |

(1.2 i'n ace
(E)-1- (3 7- 02e8]hy | odEpiZl- Gi,ﬂ-ﬂangthylo&a-fZL&ddmwlﬂ:ﬂﬂundBlH—mdsﬂ-%ﬁ) N?N}Ong

1 Ui v ) QTS RASAHE 06 YU, YESYRIL 78ty 00R eTREAI

over ni ght e rea was conpl e e re nmixX ure
basi fi ed 159 GOHNA@A (aduépmsosss;m}n; D09 chn,qam) Qzar(d 6K, saﬁtedﬂmmsm Jw

o e SR S HTOh b RS AT THLEB T R0 o'

concexstr éﬂtﬂj(nu NdHy, Wﬂdﬂfﬁi@ﬂn PSS 53¢ BIMR (B MHzOEeDOLpadue6s, Wvas, I35, 2620804,

by ool U ol, SRRt R 25104 €308 iRd oLy LRV 0% kg g, s

[ 00208] ( HB13; (3‘1}5(,33979d1|5m;mgz)cta 2, 6 d| enyl) 5-fluoro-1Hi ndoI 3 yl)
-N, N dlme'a%lmathanamne woil. Yield: 37.2 %

(300 MHz 108). 1 45~ (‘fs((f é’swlmeﬁuﬂ?ﬂ% é’f*@ew)-s-ﬂ“%*’(fé-m@lﬁyl)n%tb@)-

(br, 4 H)N-eﬁ}y?&m{nsmlﬁe tmslﬁ ﬁ@lo@ﬁml &1#1)1 4344 %5 1ﬂdNMk— 3603«42&2 cri’cﬁj) 51.09

5.07 (br, 1 f;g 5.36 (t, J= 6.3 Hz, I—? I—Q 09

(s, (4 JEAY Hz, 6 H), 1.59 (5, 3H),167(s 3H) 80(3,3H),209(br4H)25 (q,J 6.9 Hz,
 4H),3.72 (s, 2 H), 4.65 (d, J = 6.6 Hz, 2 H), 5.07 (br, 1 H), 5.36 (t, J = 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, CDCly) 5 -
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25 7.22 (m 1 H, 7.31-7.34 (m 1H). 13C NWR (75 M1z, CDC13) 3 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, 110wo20m#4188 119.5, 123.6, 128.5, 128.8, 131.8,rchiBZ2610/0088 9,
156. 1, 159.2.

[ 00209] (E) - N4(1- (3, 7-di rrethyl oct a- 2, 6-di enyl)-5-fl uoro-1Hindol- 3- yfl
met hyl ) - N-et hyl et hanam ne (6-13b).. Yellow oil. Yield: 43.4 % "1H NVR

300 Mz, 9

(S, 11@%31) 173 éﬁ'ﬁgzs f’%g(é( 614% ﬁ@ﬁ)z:s‘# 1g§3“l@4% I%g A %f@%? 599'37311@3
3.72 (s 1211&)11947 883.6.01283128.% 1888, 13249) 1395, @760515911 4, 536 (1, 3=
7 357 ag (10028l 1 ERGGR dhu o bua ipd oty Slgafo 3 pipefidinl Phniec.
2011/ 014 IZBR@DISEABLD/NHIOREAL. Yield, 1476%4 H NMR (35MHZ, QBCB) 8042 (br, 2 H),
44.3, AB. 5. A8. 04 0

1oy s o etnydn. 18153 1 Ll 55,70 @ Aihy2 45 e ey b ads o,
[ O?ﬁlﬂ (Bs. /mzsz P8 oo oyl H9;t5a}6|§t 0= B1ip]) 569046063 }(n),peml(eNu m)%? Y-
me - - - . e o1 I %

e chegay, o VRS 4357 36 Ghy g MY i B8 s f6 177 2] Mg 20
(s, 3 H) 26& @@4(43{3, 53#91134,2 4042, 10415, 1(494-1)109§ 199.9( 510. 121H)7 14985143k, 138.9;
6.3 J—63Hz 1'H),” 6.90-6.96(m

1 H)-, 7, 11%9(151291#1)‘31% 13??8 17H;52111€?r% 1 H), 7.33-7.36 (m 1H). 13C NMR

(75 Mgz, C%bﬁ])l 3 16, 5&)-4-‘((71-(347-(?1&&: lo%&-i 6-d?eri ﬁ.s-ﬂuﬁna..uﬁﬁxdéys §?m€th )]
53.9, 54.2, 104.2, 109. 4, 109. 8, 10987 110, 1, 110, 19. 8,
123. 6, 128'091"11'2@'“2 (54%) Yy 311‘1‘82119“6@323@% 1§ENEIR @Q@)}‘@IZ CDClJ) 5159 (s, 3

10[ 00211])E) s A& 3 1380 @i fmf) WGt A1) @6812%9)@5%(4 F{? A 7302 95 &#4! I‘?)d9|66:§s,2
f1 met hyl ) ‘t hi onor phol i né -134. Yeiow0| : % -1 NWVR
(300 MHz B)chEa &, J =56.6 Hzg2 £, 5.66 {hy, 1 H), §:36 (5 ./ =$-61z, 11H3(§9(056923(ma)1H)z7d§.
(br 4dH)(s 121867819?7595(1”1 H‘} ﬁzs 738 Zﬁ ﬁ{)mc(mﬁ(?k*}\mz?_c%lé% 1644, *I')Igo 257,

6 90 1% 9?6@5@89., 33)4 44334%554 n 447101§H27092621Q9ﬂ 11)99) 11070, 340. %, B8.5 ﬂr@3 6,

1H) . 13CDAR {26 Mo 1SPE1R0.6 136145957 7, 25.7, 1526.2, 28.0, 39.4,
44.3, 54, 2“5 ? 104. 4, 1'(3)%?7 1096, 109.7, 109.9, 110.0, 110.4, .

119.5, 123. DOZIM8 6, (Ep&(Q;(3I3limathylee-16-diewel) $-fludse-1H-indsh3 2.
U1y et hy PPt eiprarie T3, SEh Gy da b Bidle. i NyIRLRIIVEL THRAPs 458
|sz CDCI8): HJ51 57%9 3(H), 1.80Kh, 3 H), B95-2d3 (8, HH), 214980r, (@sH), 3.68H)s, 22{)057@3 3 -
?OH) (Ié.zzl;_éx? 4@5{_1)11 $= '6')0661{%3% 56%(%J@6’01§ |_l|)q{) g%%g@?%‘oﬁ E)PB ég@ﬁfr |
H) , 6. 904%, 9H)( F08 Ts, HHD, 7.198.22<m, 1), 7.76-730 Tm2 2HY. HC NMR. (75/MBE; TDAB) §
(1 14, 55, MR D A ooRGe) 538 0 1085, e s, s o
119.5, 12306, 1192317%3.6,1128.6912819313 09, 1338, B0.01 456.0,15236. 1, 159. 2.
[00213] (E)-l-(3,7-dimethylocta—2,6-dienyl)—5-ﬂuoro-3-(pyrrolidin—l-ylmethyi)—
25  1H-indole (6-13f) Yellow oil. Yield: 45.9 %. 'H NMR (300 MHz, CDCls): & 1.58 (s, 3 H), 1.66
(s; 3 H), 1.79 (br, 7 H), 2.04-2.12 (m, 4 H), 2.59 (br, 4 H), 3.78 (s, 2 H), 4.65 (d, J = 6.6 Hz, 2
H), 5.06 (t, / = 6.3 Hz, 1 H), 5.36 (1, 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;) § 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, 1329, 139.8, 156.0, 159.2. '
[00214] (E)-1-(3,7-dimethylocta-2,6-dienyl)-5-fluoro-3-((4-methylpiperazin-1-
yi)methyl)-1H-indole (6-13g). Yellow oil. Yield: 17.7 %. "H NMR (300 MHz, CDCL): & 1.58 -
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[ 00213] (E)-1- (3, 7-di net hyl oct a- 2, 6-di enyl) -5-fl uoro-3-(pyrrolidin-1-y
| met hyl)- 25 1Hindole (6-131) Yellow oil. Yield: 45.9 % 1HNVR (300
MHz, CDC13Wwo B1101888(s, 3 H), 1.66 (s, 3 H), 1.79 (br, pt1¥962010/000286
204212(m 4 H), 259(br,4|—|),3.78(s, 2H),4.65(d,J‘:6.6
H22H),506(t,.J 6.3 Hz, 1 H), 5.36 (t, J = 66Hz 1H,
689696(m1 ' 7.14 (s, 1H), 7.17- 7.21 (m 1 H), 7.31-7.35 (m

443, 4050 1 6oy B9 ooy ok a4 Gy e, Sodngto s on i e 2
119. 7, 128),6,63188/46. 33‘@4281)95 0(‘;1(311.]_9 6_31132 19D, ?,?ls)(tfil 83G14) 1 H])t56)82-6_96 (1:1 1
| 00214) (i B LTEIIORLE AL E M Pyl ORI SRR B,
(300 MHz, 1TDCAS3) 2652 395844mmmwmwwmtmammomaogs 109.9))110.1,
(br. éssH)f’uE‘? uda sl s S B 00 19220k 5 T 2 8

;|21617H)2 : 5[@R15) J—(@-l@((lﬂs(% ,1-ditheth$lo8@-26-2fny. lws-fmoba-lflgnaa-:{ifs)%&ﬁ};})-

17.7, 25. f?'( “‘%‘Bg’]fkgl{é‘g ‘43“‘2%’ (g 13&%@ ‘l’-‘g‘»ﬁﬂ '\@eg’sﬁﬁ%ﬂ%Sﬂmﬂ%Mﬂﬁe@ﬂs) 8

109. 5, 10898 (t, X69:. 9}1211@),11, sﬁiﬂz@(ﬁ, 5 1%01 B (s13.91)61.80 %33 @1), 188284 (m, 4 H),
128.9, 131,9, 132.9, 139.
[00215] ( E-2Nisy 3 D231 (% ﬁet"rﬁzﬁa& §1 3. 6@ (&4 25y 65544 T 616032 Okl 5105 Sory 1 i

t hyl h 1 X d -
il 31/ }\I(?VRI\S@% | y%@%ﬂ@aﬁ@@wﬁgm 3'1@) 7Y13t§ Qmoii'mH)iﬂGh 1H§67§z ‘}’%(
&q (75 £5Cl) 5H)1 9 216651’27 A%.Ti25.7, 262y 399, @11 (4§2 §27

H), 2. 37 fsts 1@)&271&5421092 tdb'? 30@8 1(1§o ?11"9 11666é3(6d1283¢ 1?8@ 194320,
H, 5.05 (br, 1 H, 105 I-B
7.11 (s, B8 1-‘76@7159221 (m 1 H) 7 32 7 36 (n 1H) NNR 75 MHz,

200 17 g i iyt S o
128. 415 1283 Yell@y of, Yiekb 60.5 % 381 BMR1B60 dHz SPCh): 5 0.88 (1, J = 7.5 Hz, 3 H), 1.07
é"?é”i&i@tﬁ%’*’ Jolt S - e ot 25 5119 B Sri RO PR AT Y
.88 (t= 72Hz728)H71 &, D), 460(d, J 16,6 Bz 272506 (18, HH), 513648/ 86 Hzml H),
ié, Uy 3 O dgbtal Wpnts 8 o 3092 (0 s Byt Fobley BuPRE R Vit
5.36 (t, QBCE) 6 U8, 120 16.6. BRZ,E005 26/ 24.2H9.4, 74405 479, 487) 55.1,. 108:47.1047,
(12‘ 412di')7 1;)3 432097 7 3@%%”110?")1 12 1 %Nﬁ%ﬁ?é%‘%ﬁ%@%%@ 1%9 71}2)55)004 150.1.
104. 7, 2(£1lagema1 an€)9siF calbous] (C HY. T,7919.92 178.2619.66., 123. 7, 128. 2,
(1:;8-09 i éﬁ’ﬁ 4ito 2- 9, fﬁ%@u@ﬂ@?ﬂ% 71§ élygg:ltae-% ndtienyl)?gjﬁlln}/r%l1%—indol-3-
[ 00217] ( @lmbﬂ)wammr(.ﬁg ®-tijyteliyw odit Fickd: 64 di BnIH MR {300z, 1EDCRYG
- 3- 0.88 (t, /= 7.2 Hz, 6 H), 1.23-1.35 (m, 4 H), 1.44-1.54 (m, 4 H), 1.67 (5, 3 H), L72 (s, 3 H),
25 1.80 (s, 3 H), 2.05-2.12 (m, 4 H), 2.43 (t, J=7.5 Hz, 4 H), 3.69 (s, 2 H), 4.65 (d, J= 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, 262, 29.2,
'39.4, 44.2, 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)-I-(S,"i-dimethylocta-2,6-diény])-3-((4-ethylpiperazin-l-yl)methyl)-s-
fluoro-1H-indole (6-13k). Yellow oil. Yield: 51.9 %. '"H NMR (300 MHz, CDCl): & 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



y1) net hyl ) but an- 1-am ne (6-13j). Yel Yield: 41.8 % 11-1 NWR
(300 Mz 0.88 (t, J=

| ow oi | .
, ; . 7.2 H; H) 123135
1.44-1.54 ?1‘)"‘]10“,%1.67(5, 3 H, 1.72 (s, 3 H, 25 1%]@%{?’03"%7
2.05-2.12 (in, 4 H, 2.43 (t, J= 7.5 H 4 H), 369(3 2 H, 4.65 (d,
J=6.6 Hz, 211), 5.07 (br, 1 H, 536 (t, Jr 6.6 Hz, 1 H), 6.89-6.95
(m 1H), 7.04 (s, 1H), 7.16-7.20 (m 1 H), 7.34-7.38 (m 1H). "C NW\R

%54M |53 EDCLS (s52 HA,. 4163 (L6 46.61 Hz/2 H} (.06 (1,25~ 8.0 1261 2), £95 a,JS% Hﬁ 127,

1237, 12838 55548 Py 7645, 1874 adims T Hsda P33 g HC R 175 e,
30{ g0|218]5 €15 B9 -16i3rer iy baTt 26 12 ,3§4guﬁay§9)2 %ﬁ(ﬂs@b{lﬂ pl m%aqom%erdm
T "iobd 858, 208 5165 408D b et Saom S e
3 H, 4.79 (s, SydtheticscRdmefol3- 'fdlijlo-l-ﬂoﬁ')enylan&ﬁe gnﬁ sQ@late]dOto J\é@G

2011/ 014128PCT/ SG2010/ 000286 H, . 63 Hz,
2 H, 5.06 (t, J =6.0 H, 1 H, 535(t,J—66 , ,688695
(m 1 H, 7.06 (s, 1H), 7.15-7.20 ( 7.34-7 . 3c
NVR (75 MHz, CDC13) (5 11.9, 16.3, I, 25.7, 26 N
52.2, 52.8, B2.9, 53.4, 104.]3, 104.¢ v 109 0. ®}

110.7, 110. 8, 2316 28.5, 8.9,

: 2.9 13
o e
1 3 H 5 ' 6-14

Scheme 1. Reagents and conditions: (a) 3-tolylboronic acid (2), Pd(dppf)Cly, K2COs(aqueous),
1,4-dioxane, microwave, 13001, 25min, twice; (b) 1-chloro-3-methylbut-2-enc (4), NaH(60%),
DMF, 1t, 4 h; (¢) formaldehyde, secondary amine (RRNH), acetic acid, rt, overnight.

10 Structures of 5-tolyl-1-isoprenyl--1H-Indole analogs
Entry *NRR
6-14 -/

,,N\

6-15 7\

*—N S
6-16 O
6-17 /N
6-18 ) ./

N
6-19 /S

N
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159. 1.
rel at ed

5Synt hetic schenme for 5-Tolyl-1-isoprenyl-indole anal ogs
to J 38 G Schenme 1. Reagents and conditions: (a)

3-tol yl borwnize11aaiids (2), Pd(dppf) Cl2, K2CO3(aqueous), Porst200a02s86
m crowave, 1300, 25min, twi ce; (b) 1-chloro-3-nethylbut-2-ene (4),

NaH( 609 ,
(RANH) ,
5-tolyl-
-N\/s

10

15

20

25.

DMF, it, 4 h; (c) fornmal dehyde, secondary am ne
acetic acid, it, overnight. 10Structures of

t=Tsopr enyr-- dote—anatogs—Entry—*=—" = = / Th
6-16 *- q;d-rTh \ /-
*’N\/\/
621 | /,_/
N~

Experimental Section _ _
[00219] Reagents were purchased from Sigma-Aldrich Chemical Company Inc or
Alfa Aesar and used without further purification. "H NMR (300 MHz) and 1% CNMR (75 MHz)
spectra were -measured on a Bruker Spectrospin 300 Ultrashield magnetic resonance
spectrometer using CDCl; as the solvent. Chemical shifts (8) 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, Mercic)
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). Nominal mass spectra were captured on
an LCQ Finnigan MAT equipped with an atmospheric preséure chemical jonization (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 .
be 2 95%. Elemental analysis had carbon and hydrogen values that were within + 5% of
theoretical values. .
Géneral procedure for the synthesis of S-m—tolyl—lH—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
was added 4 mL aqueous solution of X,CO; (15 mmol, 3 equiv.). The mixture was stirred under
argon for about 15 min then stirred under microwave in 130I:I for about 25min twice. On
cooling, the solvent was evaporated and the resulting res1due was extracted with CH,yCl, (20
mLx3), the dichloromethane layer was washed with brine, dried (N2;SO4) and filtered. The
residue obtained on removal of the solvent was purified by column chromatography on silica
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, CDCly): 6 2.31 (s, 3 H), 6.47 (s, 1 H), 6.92-7.12 (m, 2 H),
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6-18 / 6-19 C WD 2011/014128PCT/ SG20101000286 6-20 Cr *--NW6-21 ri
Experinmentgl Section [002191Reagents were purchased from

Si gma- Al dr FOP A2 al .Conpany Inc or Alfa Aesar and usEI/SG20HEN286
further purification. IHNVR (300 MHz) and 13C NWR (75 MH#z) 5 spectra
wer e nmeasured on a-Bruker Spectrospin 300 Utrashield nmagnetic
resonance spectroneter using €DCl13 as the solvent. Chem cal shifts

(5) were V.aparBh, i B)pH2e-20s (ofiB] B a1 H, '{.%dbﬂum&%%mmgmm, CDCly)
sol vents. ' 0 t | ). wer. eparted in .. Reactions were
ot ¢ or o By oL B8R Bl bRy S B0 s TanS aan Sotsepaas 2 136,
Merck) wit4p sl traviolet Iight as visualizing agent. Col um -

h t hy was carried out with Silica 10 Gel 60 (0.04-0.06 ).
K/aggngpgg@?'g" rgcedure faydhe synthssisiof 1Imethiylhrteenydr rty-tolyt-d H-indole £3)

i oni zagion (de3k] or hi@IherBRAbYbE SM-lefy YR lidie TR mnglﬂf‘ﬂ&ﬁkv.ms&hydmus
spectra were captured on an LOQ Finni gan MAT equi pped wi'th an
at mospher fipefhyisaderide(BMSH) cwas added NaH 619% painergdr eibdispersion,nd.8 npmablyds2

for the nolROUAEHOh WnyRLthre! '?ﬁ’é)ﬁﬁﬁg's\o vﬁ% Irs# ¥ e abbid h%fggg%g@g?r%n\ﬁ%%mre,

verified by reverse phase HPLC on erent solven ySt
(i socr at | @enddlorerunatioling2tene 14 $8 noBoh 1R eqwisnt whs adizt \eail sh amixture was

3 i 1 0, i '
Val ue. - CamRHoPOER, WAt Sal Maligd T ol ol acki The RO el “prpagied, by
(3) [Bb22dditeromathany xrduthe oedank-lbyen mms Washetdwitle bfids, dhiedn(ih,SO1), dilteied, dud
ﬁ;r:) |0| yz)bgé'g%e'ﬂaﬁtlet\i';‘@lghg irélsgdfi er?g pWé_&&ygt;?;hr%%qc%gmgtogg&y%q(sﬂigg fggl ?01 éet(o(%f—yzre?lpw
oil. Yield: 87.1 %. 'H NMR (300 MHz, CDCls): 5 1.82 (s, 3 H), 1.88 (s, 3 H), 2.48 (s, 3 H),
4.74 (d, J= 6.6 Hz, 2 H), 5.45 (t, /= 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, CDCL) 6 18.0,
15 216, 25.6, 44.2, 101.3, 109.6, 119.4, 119.9, 121.2, 124.4, 126.9, 128.0, 128.2, 128.5, 1292,
132.9, 135.5, 136.3, 138.1, 142.6. ,
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
20 fonnaidehyde (1.2 equiv.) in acetic acid (5 mlL) was added 1 -(3-methylbut—2~enyl)-5-m-to_lyl-'
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
aqﬁeous solution to pH=9 and extracted by dicMoromeﬁme (10 mLx3). The combined extracts
were washed with brine (20 mL) and dried over Na;SO;4. The organic layer was concentrated
25 - 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). Yellow oil, Yield: 33.1 %. 1H NMR (300 MHz, CDCl3): 6 1.79 (s, 3
H), 1.85 (s, 3 H), 2.33 (s, 6 H), 2.45 (s, 3 H), 3.69 (5, 2 H), 4.70 (d, I = 6.6 Hz, 2 H), 5.41 (i, J =
30. 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;) § 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, 1277, 128.2, 128.5, 129.0, 132.8, 135.7, 136.3, 138.1, 142.7.
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20 was added 4 nlL aqueous sol ution of K2C38 (15 nmmol, 3 equiv.). The
m xture was stirred under argon for about 15 mn then stirred under
m crowave YR 2480041%r about 25min twice. On cooling, tRETEG208/400266@ s
evaporated and the resulting residue was extracted with CH2Cl2 (20
m.x3), the dichloromethane |ayer was washed with brine, dried
(Na2SO4) and filtered. The residue obtained on renoval of the sol vent

was pur i fi eqogaperol urm«eftﬁm,qgls@ﬁaélp@”ﬁw.qy.%ﬁogf' wi th

Et 0Ac/ hexane as ‘el uting solvents to dive the tar get conpound
5 m t ol y1¥lpethibidiioamqrpholing @+15). Wsealoe%lmhal(iew Ka-izH NAER (300 MBIz, €D(lg:, &

2011) 0141gg%8'r}' @bfg){%éd{%%%Q% 5, g%g(z 1 40, 2R0R8L (my 40, 377 5 2 H),

7.74 (s, 4.6Hd, J7 @DHe H), SHP.(t, 730G NNR I(HE 70BiLs, 1 EDCT.335 (RI=5/.2 HB2L B), 7.32-
111. 1 1 4 Q 3
135, 25 13631 B Y 1 D ' VR s RGP BB 180, 225,
1-(3- met h3a.& 4.2 -5drBy B%-85109.7,01 915 1118_1; hidd, e12¢ 8) 154.5,022D] 1278, 1182, 128.5,
sol ution 5- (o AVAIE Lndgl e 4 nungl, 1 .equjVv,) | 1y drqu
di met hyl sﬁ%tgflo%%@( %i‘%sﬁgd‘dégz&aée _%‘gél)@ﬂyﬂfﬂ:ékéf")“ﬂ‘? Ecgﬁﬁf}g]sgi 47
4.8 mol , 7519 78qui v.) at room tenperature. The m xture was stirred
for about 1 the eratu thep .. . )
1ehi or o- 3- HERSH bt - DEEREtBIIRE A caY i ypyriphdindeyimety sce- ol nfile (6
the mxt ur®. Yelfowsbil.r'yied: 8p1 % ‘H Nm(eoomcmﬂﬂgda 1 78 AN, Pveﬂ), 184 (s, 3
reaction.__The m xture wa% extractz%ztl)’é Fy dichl or onet hane - a

T

organi c | HY@R5t&s 3dRs a3 (i 410 B4 687 (ONAZ 832 2K, ?épé*df —aﬁq%HZ 1
evapor at ed), 7Tier. ['ﬁﬁhdMQi)V\@Qﬁ-p%l(id e y; mzwmthacmmqgr mﬁ%cofwm (75

?;'ch'lgfl 9 ahS 8@5)5:]38 p+)21 ngg ;{557 4@1*502 §4481q90£ 192:“)1372( H9.% 42134245,
?tﬁ 5'5 321326)9 157452@%12!;% @2@9 Ha3. 7113|5|)@ 1%%33&@' NEg2.4 Hz, 1 H, 7.17

H) % 2H) , 7.52 (m 3H), 7.89 (s,
| H). W3C NMV®02?E Mz, 1- @Destﬁylbyt- gngl)-316bmethylpigerazindaylmethgl)-59n-tolyl-1H-

109. 6, 11.%d61e (éui‘g} %11&%:12\(1{31'92% 4% IZQMR (dEPMEs éﬁ%l;fa 11'?83(s53 1}, 4%4%s,
132.9, 135. . Genera proocedur e

synt hesi s3 Hﬁ N%@sb?sm t21ﬁ5e%5(l@11 sldb‘ﬂ Shif(s 52 H‘),t4€ﬁ7>(ﬁrJiFlﬁlﬁrﬂ%I2eH) 5.39 (br 1 H),
met hyl amfngg7(§ (11142t}9 53217)36[(99%1%] 7545 0% (i %‘ }”7%93@ ﬁ-g)P“
20 eh 1.2 e UI V.

secondary am ne 6% agueous or mal

in aceti cCRElLyS é%o,ﬁlrﬁ;?ﬂﬁa@z hddd52. &5@31 hBe, H@Pléuimﬁ,éh&ﬂa)ug—%rﬂld )114 5,
11 ngpl €y 5%, 120983, 2 RRN.1, 19 7 13500 LILRGsE PhaBlyxt UT e Was SLivred

at room terrpér at'ure overnr ght ter the réacti’'on was conpleted, the
reaction m K022H was fﬁ-amﬂi)lle‘é((b-yiimyﬂam enyliebwstoydilitindol-3-0 pH=9

nore wasrapiah b S ARGIEICAICraky BEXAdy: S0P AR BEMB EBCn): o
| ayer wa?ﬂ Bblcknt 2 &ized H(Z:,SI ifnutéi (e 8 s, _ééﬁglr 84 (slT:nH) @rAldle, PHAUGL2.47
noot bt of BRI 378 T FEOME L cB SRV B0 Ph 6B ST T B S 2,

[ oozza]hN TNB23V A8ty AH)] 7(48- 7(@ et Hek (s|24ﬁmy?g NBARI{ T50M§TEAEDIO 6 11 3; 18.0,
1) et 4 o% 0

Cocs) 60 736 87 3ag 1 885,405,405 th asdige byl i3eS, W@l%?

3 69 (s, 23I2138.5,4290, (3&7 J3ﬁa362m80214a)1 5.41 (t, J = 306 6 Hz,

0 Gt b 2o R Bl et oo e byt Aaddh L 7 oo

54. 2, 109,:1ﬁnetﬁmpra anki-amine @61.99)9Ye11c2a off, YikRr} 36.8 %28 SMR 23007 MHE2 8DLL):
128. 5 129}1%\11\4%13(%0(?1\/[1-%3%137(33) 15803 ,J=72Hz, 3 H), L11 (t, J= 7.2 Hz, 3 H), 1.54-1.66
. (m, 2 H), 1.79 (s, 3 H), 1.85 (5, 3 H), 2.42 (s, 3 H), 2.46-2.51 (m, 5 H), 2.59 (q, J= 7.2 Hz, 2

H), 3.83 (5, 2 H), 4.69 (d, J = 6.6 Hz, 2 H), 5.42 (1, J= 6.3 Hz, 1 H), 7.08 (s, 1 H), 7.14 (d, J = -
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138.1, 142.7. 76 WD 2011/ 014128PCT/ SG2010/ 000286

[ 00224] 4- 01- ( 3- net hyl but - 2-enyl )-5-mtol y1- 1H i ndol- 3-

y1l) met hyl )wbizormgaphel i ne (6-15). Yellow oil. Yield: 52 1%c20ibhoidkiR
(300 MHz, CDC13): 1.79 (s, 3 H), 1.85 (s, 3 H), 2.46 (s, 3 H),
268271(m 4H), 2.80-2.81 (m 4H), 3.77 (s, 2 H, 4.69 (d, J=6.9
Hz,2 , 5.40 (t, J=6.9 Hz,.1 H.,7.08 (s, 1 H, 7.15 (d, J= 7.2 Hz,

VR (75 ME H%béﬁ?-”%"?%%ﬁ‘?ﬂéé‘ 938 &3 g3 1 e piR (B M=y 5
109. 7, 11019, 121Q,8.810, 2089 29.6, 22.6, 44.1,14741,518.61 33.20 109.8,7112,6, ]12_8.2'2l20128125,1,
129, 1. 13580 1335 Byl 38 P24 300kn, 195 Tas B SRTI AL, 20EAYST ‘
[ 00225] 1- ( 3{6022dy | butmwx(ﬁswmmmmmns - toRl - JndBR3A t Ol y1- 1H-

5" 1006 § ity DSdeap Y amis b0y yole Sib Viet alh oay Fiaip Oyl Nitgy, Cliep) 5
3. 88_ (7317ﬁmt) (308 MI8Z, I3 3 023190 bz 72 Hd) 6 fﬁhﬂgsgtéw (;11-421351 ha.1, 5!> (k) 4 H),
T2 n AT 0 2 o 20l o3 B e 1 0y P 2R 298, 31

54. 1, 109~6,3I=1i‘-21 70645, H 31914dﬁ=2152ﬁz1 5.32-526.(%, 203 7.46.7.48 3H
128.5, 128,09, 1321:%py otu )113651 2}? (B, 2085, 7.44.7.4P6n, 3 1),

15[ 00226] 19% & THet NMR@ MH;?leDtihl ﬁlf’rét 9, r?-i‘);?e?héq 35.6, 29 Gt by 192 53

E:tD(c):: )?glo 1/?(1{,»4 ndz()keué@tiz)@} 1Yeh] (9W401i63 Yaﬁbdus(%fﬂifé’/s 1DOR 1(332091Mi? 1361
11H), 3. 71;38(% 1428. @lem@pt@?na{lﬁsm galc. @'01@1 ; Hpt 8360, o8 B3¢ ;9 8@_ H)
7.11-7.15 7 g L id -3+

Ty 1ac TR, NS, B £ho Syl 3 iR
53.2, 55.EFopYipLomEn-taming (6213 Yellowiwl, gheldz‘iﬂ 8%. THANMR (300 MHz» CDCL): §H

128. 2 1 = 7 5,
00207 N Gl Rt T p3PR, [0 Sl Bladkeadls I, L1063, LS

y1) metshy| 3 B, G249 i 1), (3@8218 H)Y&69 6l o1 6.6 Bvi 2HY:5.4291, 7 96.6 Hel 1 NMR.07
300 - 1

(o 03y (sqﬁiﬁ t3 (8.7 Sl 13075187 o0 25b, 745,750 bn i Fog 6. oy, o6 affim
4° H) gsMHzm@ls)saﬂao 2891)201524§ 24.6, 441,593, B5.3, 109, 112803}873 130.1,

2 ! 7

15C NR (% iR Sab i Peg g o, G20 Sb S8h B BR4 8 100
52.5, 59. 3, [0D2%1]6, 1Im166118tﬂl28010 distis§ioH 0ﬂ21p1‘3¥101152y4 phblished . ddeuriiént . i, this -
128.

00224 NBRRG TR ol ek sty e talit o adboldetien f i fosuent s par
yl) nmet hyl ofphe s &f dre me of 63 t&hmory eehayal lmolwled‘ge eAld:dodfméhtddisttd ade MNyEby
(300 Mz, mc%?‘p%rat%d 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 fonn' part
25 of thé 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 tﬁercby described in terms of any individual

member or subgroup of members of the Markush group.
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30 51H NVR (300 MHz, CDC13): 5 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 (n, 5 H), 2.59 (q, J= 7.2 Hz, 2 H), 3. S@

H, 4.69 (d, J= 6.6 Hz, 2 H), 5.42 (t, J= 6.3 Hz, 1 H), 7.1%%’_ ,0“%’00286
H), 7.14(d, J= WD 2011/ 014128PCT/ SG2010/ 000286 7.5 Hz, 1 Repeived 08/08/2011

7.32-7.37 (m 2H), 7.45-7.49 (m 3H), 7.93 (s, 1H). 13C NWMR (75 Mz,
CDC13) 11.9, 12.0, 18.0, 20.3, 21.6, 25.6, 44.1, 47.1, 48.6, 55.2,
109.5, 112.6, CEA8MS  120.1, 121.1, 124.5, 126.9, 127.3, 128.2, 128.5,
129. 2, 132.5, Whafis Qaimbdfe: 1, 138.1, 142.8.

[00229]N—buty| N-((1-(3- rret hyl but-2-eny1)-5-mto| yl-1Hindol-3- 5

yl )met hyl ) butan-1-amne (6-20). Yellow oil. Yield: 42.1 % 1HNVR (300

MHz, CDC13): bAropprunda§Borppial CDC13): 5 0.91 (t, J= 7.2 Hz, 6 H),

1.28-1.40(m 4 H, 1Y49159(m 4 H, 1.79 (s, 3 H), 1.85 (s, 3 H),
2.45-2.52 (m 7H), : B, 4.69 (d, J= 6.6 Hz, 2°H), 5.41 (t,
J =6.3 H, 1H), 7.14 (d, J= 7.5 Hz, 1 H), 7.32-7.36
(n, 2H), 7.44-7.4 30 1H). 13C NMR (75 MHz, CDC13) 5
14.1, 18.0, 20.8, 21. 4.1, 49.2, 53.5, 10109.4, 112.8,
118.3, 120.1, 121.1, . 7.3, 128.2, 128.5, 129.2. 132.4,
135.8, 136.1, 138.0, : eent al anal ysis: calc./found (C H) :

83.60, 9.68 83.54, 9.82.

[00230] N- ((1-(3-nethyl but-2-enyl3, 5-mtolyl-1Hindol-3-yl)methyl)- N
propyl propan-1-am ne (6-21 Yellow oil. Yield: 57.4 % 1H NVR (300
MHz, CDC13): 51H NWR (300 , CDC13): 5 0.91 (t, J=7.2 Hz, 6 H,
1.52-1.64 (mmnharma@wh(ywpybhwtther@g (s, 15 3 H), 2.44-2.49 (m 7
H, 3.82 (S, %nddis 4.69 (d, J= 6.6 Hz, 2 H, 5.42 (t, J=6.6 Hz, 1

H. 7.07 (s, 5);; é{d Jr.7.5 Hz, 1 H), 7.32-7.37 (m 2H),
745749(mﬁ CH’%‘E@ Rereinmis i) 3¢ NWR (75 MHz, CDCL3) 5 12. 0,

18.0, 20.3, 21.6, 25.6, 44.1, 49.3, 55.8, 109.5, 112.8, 118.3, 120.1,

igé i 14213 g Ylngf%elgetedl%&hc ?consisaﬁgd of h}«ﬂ@gel, hﬁ?o&yﬁ,c, mylﬁcz.l% 1,
| SGUSS], 9

publ i shed docl?hgﬁ?%’lg pﬁ’l"é’{ %’”5%’(—53:{’? 3@#@ 3S“ﬁyo e“Pf(jt rfecess Pily be

taken as an altaaitistidchringen, tedonyl, Hbiockdwayte Q-cabamila (Q-thigtarbdmgl, B-at e of

the art or i s GRIRRRC-GRAE iRyl iR afonalide, BRCIHNE HCOH, .5, el=R/ €’
her eby i ncor por at ed her ein refer engﬁ‘dl n,thelr en ‘lhr et éFH'[’OOZBZ] The

i nventi on hasNBRant HEgt v P Sa By © ﬁgﬂﬁl"f%‘fw BEch of

t he narrower sqesiacedbdyayid subgeneric groupings falling within the
generic disclosure also formpart 25 of the invention. This includes

the generic description of the invention with a_ provi so Q ative
limtation reﬁb!ﬂﬁﬁ’g‘" sth{fora iy EoHP (PRTTIRS "fPfEﬂWﬁeC'g@'ﬁﬁ’s ?"@‘B"&P’ld &ss of
whet her or nofalkyag), €X5i&ST Mhieeloaityl,i Tisqeloalkinglal byl, r deedeas] hadei n.

[ 00233] O her %Qﬂl [gﬁpts are within the following clains. In
addi tion, mhere

Rs is (CH2)aNX1%2, n being an integer from 1 to 4;
Ry is hydrogen or Cy-C, alkyl;

X: and Xz al:e independently selected from the group consisting of hydrogen, C;.
a8lkyl, Czacalkenyl, Czaealkynyl, Crasacyl, Ciacycloglkyl, Cigcycloalkenyl, aryl,
hetcroaryl, and heteroalicyclyl; or
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features or aspects of the invention are described in terns of
Mar kush groups, those skilled in 30 the art will recognise that the

or subgroup of nmenbers of the Markush group. CLAI M5 What
is: 1. A conpound of Formula | Rl Rz or a pharmaceuti calffegeived 011
acceptabl e salt thereof, wherein R is (Cl13)1-aryl, wherein in is 1;
Y is selected fromthe group consisting of hydrogen, hydroxyl,
Cl.201111¢Cvl, C2. C240111cYnYt Ci aeacyl,. Cntycloal kyl,
C34cycl oal keny or Xp ey, tgethen witly the nigrogen gigin) kegring yhem, fiormagtH mewbsrsony | |
L ocar bonyl . R GReREIs Gekbliigbliinnft £ A6 bpgniaig

i ocyanato, s vy S onam de, thig, -CN, - -1, -9SKi.,. -N=N, -
DGO and Nt xOPBSR et R BT i Bl bl Ao e o B 38 A
i ndol e ring captidoally ewipdect] b2, $; orRP furberswicmeoms séleated fine tyr groyp
consi sting of cméﬂﬁ'r&gcﬂ (and wheérsin : '
Ci . 20acyl, Cs.scyc oapﬁ'ﬁg’n@gﬁ.ﬁﬁhoal kg%&%gé'%éfl het_\tg?eloﬁn(ré)éﬁm l?;"nd
het er oal i cycl f¥ Wl’!’s“t{ﬂqﬂ%m“g’?ﬂt silimﬁé% %"‘*ﬁf?’é’@@?g?ﬁ‘@#ﬁ% 4;
fR4 i's Eydr ogeRyddxyl;l C{AalRylK \O2alkdnyh N G, ¥ilkyayle ¢:taidesp,eraamwbaakﬁ,elcact eolI
romthe soup | r . h?w 'Q%rbg cynyl,
Ci 4oacyl , cSa&°§§P%féﬁ§’fé‘yF‘9"?}rL#€Ja§?'b§%§’§ﬂ‘§i ,ﬂ'al}%?? ?‘?be e i(S.a’ﬂ?ly ) %2(]16
het er oal i cycl yabamf, wﬁm&@@m ispmrsmpteythiogyangtp, si, sthalofligdet her
with the nitr ogfhyluBthaRee, thib GCNNEDOH, GHNN=NM-0@abenEd i ng,
wherein the 3-8 nenbered ring can be fused to at | east one 34
menbered ring, wherein the 3-8 nenbered ring is preferably a
sat ur at ed ri n@, Thegempoked scparding ta glaisnh whpreln driahydreetbnprise 0, 1, 2, 3
or 4 further heteroatons selected fromthe group consisting of

oxygen, nitro ‘sul phur a h orys;, .and, wher ei e_zl.ng can be
substi tuted bg'eﬂ{‘ ?@&@P&jﬁ%agﬁg’s??%ne"ﬁ# » e 3@&?‘?‘&8&1’#%&3#“5@%

consi sting of idwgarddden?. hydr oxyl, d aaal kyl, C2_20al kenyl

C2. 2oal kynyl , Cl40acyl, C34cycloallcyl, C3. scycloal kenyl, aryl,

het eroaryl, hetgroalicyclyl, hal ogen, carhonyl  _thiocarponyl, 0O-
Car banyl * 0- ¢ fi CROPERRR, sk gy oo SERPRNY 15 3 PHAGR G o o | )
per hal oal kyl , insleglehdenyy . selextekdf Gova rthel esroup hiogsisting"Nf byGom, Cimikyl N, - N-0
and NXI X2. oalkenyl, Csicalkynyl, Ci.ppacyl, Ci.acycloalkyl, Ciscycloalkenyl, aryl, heteroaryl

and hetervalicy<lyl: or

I nvention is also thereby described in terns of any indi Vipgg?nggﬁ;@?%
I'SC %I
8/08/

X1 or X; may, together with the nitrogen atom bearing them, form a 3-8 membered
ring, wherein the 3-§ 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 oxypen, 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:.iealkyl, Cz-10alkenyl, Ca.ioalkynyl, Ci.joacyl, Cs.
scycloalkyl, Cyycyclonlkenyl, aryl, heteroaryl, heteroalicyclyl, hatogen, carbonyl,
thiocarbonyl, O-carbamyl, O—thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl,
perhaloalkyl, sulfonyl, sulfonamide, thio, -CN, -COOH, -SH, -N=N, -N=0 and
NX,Xa.

5. The compound according to any one of claims 1 to 4, wherein Xi and Xz are
80
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2. The conpound according to claiml, wherein Y is hydrogen. 3. The
compound according to claiml or 2, wherein R3 is (CH2) DNXI X2) n

being an integer of | or 2. 4. The conpound accordi ng to PEYSGAR/e0286

clains | to 3, wherein Xi and X2 are independently sel ect etkcdivedmsioReo]1
group consi sting of hydrogen,. Cl.11351kyi, C2. | oallcenyl,

C2. 1oal kynyl, G .1lacyl, C3.2cycloal kyl, C3.2cycl oal kenyl, aryl,

het eroaryl anihderspdsnidescleed fomm hydrogdd or Grid@Lwmny, toget her with the
nitrogen ato Eﬁm ARehe I do he 3-8
menbered ri ng]xgan Jbe f{tﬁsed Y{)ﬂp%?hlﬁce’%g?mone é% trrgg?ggpﬁn%%her ein
the ring can Hfﬁronally conprise 0, 1, 2, 3 or 4 further heteroatons
sel ected fromthe group consi st ng of oxygen, nitrogen, sul phur and

Enngrh?trjg?rt 2e| ecte r on‘%b‘ﬁ‘%LElé %O?QIMQ%HW gio&lﬁﬂ(@;%ﬂ?)‘?,r g)r(r)e” :

consistin
Gl 1Lyl e PR ppsistiem oﬁarg!rwﬁmqmw " e
C3. 2cycl oal kenyl , yl, heteroaryl, heteroalicyclyl, halogen,
car bonyl, thi ocarb Q- car bammyl , 0O-t hi ocarbonyl, O0-carboxy,

|,
i socyanat o, thrd&Yapat 6] cgﬂTd- p_ﬁr}'@a K isu}fo 2_ /SuM gpani de,
thio, -CN, -COQON, -SH - 14a J;{"Z Th_ey%o %E
according to any o of cI ai m; 1 el’ﬁl n "and X ar
AVENDED SHEET.1 A éﬁ.

C.mallcyl; or N ‘o.L/XZ may qgethe\‘—v(n;hth trogen at qarrng

them forma 5 or 6-nenbered ring, 6. The conpo according to any

one of clains 1 to 5 wherein R3 is selected fyyomthe group

consi sting of CH2 2 CHZN(Cl 2, CH2N(C2 , CH2N( C3/ 102,

- CHa- CH2 NH2H2H_2_.. cé H2 _I_—122n142-c--0 NNC-NS
7-", -0 -N\ ~~Thes cOnpo iicng\f*e/?ryvcfmeof claims 1 to

6 V\/nerel n R is sel ect ed fromthe group consi sting of hydrogen,

Crioal kyl, C2-10allcenyl, C2,0allcynyl, G -joacyl, C3-sycloalkyl,

C3- acycl oal k ehyfie compppnd %‘@E‘Bﬁ‘&)‘a@% ong fciime ér“b@!l"fbﬁfﬂ%ﬂl's sefpcted fjem

conpound accomeéligftgp ensBting dMHEdOEenC CR|#yl,| Cot /ealkényl WO ollkynylRE, 4 o8cyl,

C -tal ky! or to claim 8,
wherein 112 i s""s{'c? "h‘wgyﬁ%ﬁ'%‘iﬂﬁée“a&%l%‘%%g’%ﬁsqﬁ’%‘g B et hyl, ethyl,
n- propyl, propyl, isopropyl, butyl, n-butyl, isobutyl, sec-butyl,

tert-butyl, t&hhe aﬁ?bundraaiaidﬁig,to Jﬂ@wé ofciamtm&v vme.temlnmlc,rmkyl or Cz-
1- propenyl, al butenyl, 3-butenyl, isoprenyl, 1-pentenyl,

3-pentenyl, 4% enyI dimethylallyl, 1- hexenyl, 3- hexenyl ,

5- hexenyl , 1-hepteny| 3- hept enyl 6-hepteny1,7-octeny| and geranyl.
9. The compound according to claim 8, wherein Rz is selected from the group
consisting of methyl, ethyl, n-propyl, propyl, isopropyl, butyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, tert-amyl, pentyl, hexyl, heptyl, octy), vinyl, 1-propenyl, allyl, 1-
butenyl, 3-butenyl, isopreayl, l-pentenyl, 3-pentenyl, 4-pentenyl, dimethylallyl, 1-
hexenyl, 3-hexenyl, 5-hexenyl, 1-heptenyl, 3-heptenyl, G-heptenyl,7-octenyl and

geranyl,

10. The compound according to any one of claims 1 to 9, wherein R; is octyl or

isoprenyl.
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10. The conpound according to any one of clains 1 to 9, wherein R2 is
octyl or isoprenyl. 81 AMENDED SHEET | PEA/AU  N. The conpound
according to any one of clains Ito 10, wherein the hal oge

selected fromthe group consisting of fluorine, chlorine, $¢ﬁ§q%P%ﬂﬁ”m
bromine. 12. The conpound according to claim1, wherein Jifésisd 0REpa011
of the hydrogen atons of the aryl ring is replaced by a substituent

sel ected from.the gr03§Pc0n5|st|ng of al kyl, heteroal kyl, hal oallcyl,

het er ohol oal kyl- The f pecording ja any-gng of claigs 1 ta dD¥hsgria) the halogen is

non-aromati c bﬂé@ﬂmmhmoﬂpmﬂqgofahdmmoﬁﬁeymymawmpt o0,
al kyl t hi o, arylthio cyano, flour, ehloro, brono, carbonyl,

t hi ocarbonyl, O-carbanyl, N-car barryl 0- thiocarbanyl, '
N-t hi ocar barryl12 Toe sormesad aqeudingte clasn bottrrsinans afrmorroftit hydrgen slems

Oc?r lboxy, g ;;af heaym rinﬁ@@iséblm Gy atsibstitiymhale@ed mgmﬂal @eypdaaisEng Bf t 1 O,
silyl, triha et ha m. N, ou no-

di -substitute rlmﬁ%o Bﬁfy s?g%yl' M@ﬂ%&r@gﬁﬁ @DM F%"?:Mi m 1,
wherein the anw-mmaqsmrwdcm hydeeptyt Bikoxy, arylpxy, Thescaptonpibyithib. andthicdi ng
to claiml, | HbuR. chiSroS t r S 1
oL 11"\’@ﬁb@ S?fﬁu:o ﬁ%ﬁ& eeﬁi f.%éahﬁnﬂ iﬂ:&bﬁﬂﬁ N hrbiih), th»
according to auigip, Syl “‘E‘Ffé"’&ﬁ‘r‘ffg%ﬁ’&{]r‘% a
conmpound of fourbnxb.a Daarb@dya) mmyamuph&ummmt | Gsathiopyasate, e piitedy| eily, | t

ther eo wher ei gty op, hd onb: edd-bubstitohadsBhi) gidtlps., 0T C2- 10
al kenyl; RS is (CH)INXIXZfd’n be| ng an Integer fromlito 4;° R is

hydrogen or Cret alkyl; X1 and Xy are independently C1- ClO al kyl; or
82 AMENDED SHEERe compound according to claim 1, wherein the aryl is phenyl or naphthyl,

14. The compound according to claim 1, wherein Ry is selected from the group
consisting of 2°-CHy-CgHs, 3°-CH,-CgHs and 4°-CH;-C¢Hs,

15, The compound according to any one of claims 1 to 14, wherein the compound is a

compound of formula la
Ra
Ry
N—r
\
Ry
(la)
or a pharmaceutically acceptable salt thereof,
wherein
R; is (CHy)m-aryl, mis 1;

Rz is Cy-1p alkyl or Cz-jp alkenyl;
R is (CHz)NX X2, n being an integer from 1 to 4;
R4 is hydrogen or C;-C, alkyl;

X, and X; are independently C,-C, alkyl; or
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| PEA/AU XI or X2 may, together with the nitrogen bearing them form
a 5-6 nenbered ring, wherein the 5-6 nenbered ring can be fused to at

| east one 5-6 nmenbered ring, wherein the ring can opti onalPACI/SS80HY009286
0, 1, 3 or 4 further heteroatons selected fromthe group ®eB&vedioBO82011
of oxygen, nitrogen, sul phur, and phosphorus; and wherein the ring

can be substituted by at |east one substituent selected fromthe

group conS| st Kpar Xf mhg [tapesber, withythle tixyden bendiog thesh; faﬁnaBlﬁythmtﬁeemg,

al kenyl ,
cycl ogl kenyl Cgh%g‘hwéﬁggr?pbgg%gg%cco%eﬁx Spg%@é}écnféﬁor}? cl al ms
15, wherei n t Waevein MsoiRgcFaR §P@é¥lh’c‘i°é‘aﬂ$r°o i pred ME&“@P&#@%FP‘P@%f
L i sk obag gt il co s
, i me oetyl-5-m indol -
N- et hyl-- N- {( 1! c’f“ﬁ“% %ﬂ%k"{"%‘ﬂ’ At ‘i“ﬁg8‘i'° 1‘2{“}“’%‘?%{}?) H’grﬁ?ﬁ he
(J170); N-(( Leassistingofhaingem hydIOXImeGan—ﬂ@!‘:yy C-Codlkenyll -0 q&mﬂﬂlpﬁisopan- 1
-am ne)- (J27Ggy 5@3‘;@99513@%5&(0901&&@,@ y1-5-mtolyl-1Hindol-3-y1l)

nmet hyl ) propan-2-am ne
N-net hyl -N-( (I -octyl-5- mtolyl 1H i ndol- 3-y1) nethyl) propan-2-an ne

(3290); 1-oct ¥6.-T8e (mpousl deabrding to whynere of 13imS 1 te- 15 khérein theldompabod &

(1310); 1-octydera thyl)-5-mtolyl-1Hindol e (J320);
34(4- et hyl pi yera2|£.rl?1ﬂﬂla§ac o%@on%: ?ﬁ%@ ct%&q%hmtol y1l- 1H i ndole (3300);

3- (nor phol i nokBEHs T 't?El’ld ‘9@1?39}“%’8'1‘?? dol e (1340):
N-et hyl - N-( (I Nmmaueemwmmnmﬂom-ﬁ) méthanaeinbg23G)et hanam ne
(1960) N et e Lo dhryPrs Bt bt kbl 785,

ot hanam ne
N- et hyl - N- ( ( 1N((Q =qo-Fri-lyd-1B-ndal3eyD) metip )} Npropyinmpane panine} (W IG) net hyl )

et hanam ne ( JR§&piopyl-N-((1-cctyl-5-m-tolyl-1H.indol-3-yl) methyl) propan-2-amine (J26G);

(1 Jgg G;m gy'db”ir RN oty t-B PR S Siabr 1BV propaa-Telnlerhodyt4- 1 ndol e
4- ((i - ( 3- met hieeyit3-Pyegiginl-duethlf-paolyl- H-iadde UBLG)1 ) net hyl ) nor phol i ne;
17. A nmet hod n&xggﬁ@amdm%@mg@mwﬂwﬁﬂfﬁmasmj,, the method

co rrsin ng.a S | 0e,.GO : contalnin
threrpconpognd %)-]((Q-fmcbmﬁ%r ﬁqﬂﬁﬁwwpﬁﬁﬂﬂwé lnerel n z |sga
| eavi ng gr oup3-(raerphetinamesfillrastybsS-otolybitrindole 34dund of fornula 111

WO and ii) afdiyeNgd o%m-ﬁs-taﬁdmﬂdoab%mew)wmme(ir@ds@ptl on obt ai ned

in step i) to,f od of

preparing a cgﬁ%gﬁﬁgﬂ'ﬁggpg r%‘ﬂ?’qul{im%%hr%{hﬁgg‘%mme % g: 1.) adding
a sul phonyl chﬂQUbNd(lt(@»n'athslbbtt&wh-Sechyérﬂﬂﬂﬂgl-i ﬁé wﬁp&’éuﬁﬁﬂ@mﬁ"or mul a
IV OH (1V); upegs, conditions to forma sul phonate ester conpound; and

1-(3-methylbut-2-enyl)-3-(piperidin-1-ylmethyl)-S-m-tolyl- 1H-indole (J39G); and
4-((1-(3-methylbut-2-enyl)-S-m-tolyl-14-indol-3-yl)methyl)morpholine;

17. A method of preparing a compound of formula I, the method comprising:
i) adding a phosphine compound to a solution containing the compound of fornula 11
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adding an amne to the solution containing the sul phonate ester
conpound under conditions to forma conpound of formula I. 19. The
nmet hod according to claim 18, wherein the sul phonyl conpo 00286
met hanesul phonyl chloride or p-tolucacsul fonyl chloride. &%% E%/ﬂnl
SHEET 1PEA/Al.1 20. A nethod of preparing a conpound of fo=Ul®

wherein R3 is (CH2)nNXI X2, n being an integer from2 to 4, the nethod
conpri sinc |)zadd|ng a nethylating agent into a solution containing

t he conpound o 00; under conditions to forma conmpound of
formula VI 0 R2 ( \ N %orresponds to the nunber of tines
step i) is repeat sul phonyl conpound to the sol ution
contai ni ng the coMaQuA formula VI, under conditions to forma

sul phonyl ester conpound and Hi) adding an amine to the solution
containing the sulphonyl estgy conpound to forma conpound of fommi a
|.  21. The nethod according to claim20, wherein the nethylating
agent is diazomet hane\"$2. The nethod according to claim20 or 21,
wherei n the swiicpivonyid a raviygogroup, iusleBéonditions to form a compound of formula I

\ -«
’\

(1),

and
ii) adding an amine and an aldchyde to the solution obtained in step i) to form a

compound of formula L

18. A method of preparing a compound of formula 1, the method comprising:
1) adding a sulphonyl compound to a solution containing the compound of formula IV

OH
Ry
Ry

"\,
(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 formmula I,

19. The method according to claim 18, wherein the sulphonyl compound is
methanesulphonyl chloride or p-toluencsulfonyl chloride.
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AVENDED SHEET 1PEA/ AU et hanesul phonyl chl oride orp-tol uenesul f onyl

chloride. 23. A nethod of !tilling a cell conprising arin3inistering
to the cell a conmpound of any one of clains 1 to 16. 24. (9&9286
according to claim23, wherein the cell is conprised in a¥

25. The nethod according to claim23, wherein the cell |SR§EH‘Y3E5P§/88"20“
26. The met hod according to claim2$, wherein the cell is obtained
froma mammal . 27. The nmethod according to claim26, wherein the

manmal is selected fromthe group consisting of a rat, a cow, a goat,
a sheep, a pizp. amkoghoda)fmaﬁhpnwmogxdioﬁﬁ:mmgyrhercihaaiast(@riz).mclxz,

chi npanzee, m’ﬁ% HH% The met hod according to
claim 27, wherel e mamra |s a human pn%% The et hod accordl ng to
- any one of clRpifnERInethylatng aaey Btes Rlvispcoptaining the compoypdef feramle V30
The met hod according to claim29, wherein the tunor cell is derived
froma cancer selected froma goup consisting of breast cancer, |ung
cancer, brain cancer, neurobl agtoma, colon cancer, rectal cancer,

bl adder cancer, |iver tunor pancreati c tunor, ovarian cancer,
prostate cancs. canc®y of the head or neck and | eukaem a.
31. A nethod of manurial with a disease or disorder
associated with gpnprising adm nistering to the ani nal
a conpound of any 1 to 16. 32. The nethod according to
claim 31, wherein <" di Sase or disorder is cancer. 33. The nethod
according to claim 32, whekein the cancer is selected froma group
consi sting of breast cancer;, |ung cancer, brain cancer,

neur obl ast oma, col on cancefV); 86 AVENDED SHEET EPEA/ AU rectal cancer,
bl adder canc%gwonggma@mmgmxhumr ovarian cancer,
prostate cancer, nelanoma, cancer of the head or neck and | eukaem a.
34. The method accor di ng to aimg3l, wherein the mammal is sel ected
fromthe group consisting of ayrat, a cow, a goat, a sheep, a pig, a
dog, a nouflon, a guinea pig rrz hanst er, a chi npanzee, a rhesus
nonkey and a human 35. whod according to claim 34, wherein
the mammal isfg hun

mel anona,

VD)
wherein n corresponds to the number of times step i) is repeated,
i) adding & sulphonyl compound to the solution containing the compound of formula
\'I’I, under conditions to form a sulphonyl ester compound; and
1li) adding an amine to the solution containing the sulphonyl ester compound to form
a compound of formula I,

21, The method according to claim 20, wherein the methylating agent is
diazomethane. ' '

22, The methed according to claim 20 or 21, wherein the sulphonyl compound is

85

AMENDED SHEET
IPEA/AU




36. A pharnmaceutical conposition conprising a conpound according to
any one of clainms 1 to 16. 37. The pharnaceuti cal corrpositi on
according to claim36, thither conprising a carrier or dil s t @%0286
The pharnmaceutical conposition according to claim 36 or 3'})

the conmpound is selected fromthe group consisting of: Received 08/08/2011
1-octyl-5-mtol yl-111-i ndol - 3 yl) met hanam ne (118);

H i ndol-3-y1l) nethanam ne (1

N- et hyl - N41- owﬂ"ﬁﬂﬂhﬂnﬂfﬁlwcimﬁ}“mﬁ@lﬂ?mﬁet hyl) et hanami ne
(3170); 14-((l-octyl-5-mtolyl-1Hindol-3-y1l)

T2 B b Dy e st

propan- 2- ani neﬂ°(°1§21619"f tNSrret hyl - N- (| - oct yl1-5- mtol y1l- 1H i ndol- 3-y1)
nmet hyl ) propan-2-am ne (120G);

1-octyl-3-(py i di -I- eth tolyl-1H|nd , (0(3310)

R e L SRR R AL PR C e e

34( 4- met hyl pi perazin-1-y1l) nethyl)-1-octyl-5-mtolyl-111-indole
(1300); 3- (mﬁpbﬁémmmvdmgn&m%wlwﬁmmtﬁp&%eaﬂq&ed ndol e (1340);
N-ethyl -N- ((1-oetyl-5-0-tolyl- | H i ndol- 3- yl) nethyl) ethanam ne
(7360); N-tthyl-N-((l-octyl-5-p-tolyl-1Hindol-3-yl) nethyl)

et hanam ne ( 33% The method according to claim 25, wherein the cell is obtained from 8 mammal.
N-ethyl - N-((1-(3- rret hyl but - 2- enyl) -5-mtolyl-1114ndol- 3-yl) nethyl)
et hanarnine (.1380); 1-(3-nethyl but:2-enyl)-3-(piperidi

-yl net hy1) - 5- ?Rt%fyfmzmcramw éﬁzv;wha% & bRl seleded from the

gl?((A %/E (N %E gets higrintt donsdstingiyfla)rate cowt, ©host 2 lidep, nﬂ@ac&g'y&atﬂw,la_)s?mmml i ne;
E'%IQHWF rﬁ:@% cal conposition

according to any “one o gﬂ"@%ﬁ? ?tu er conprising at |east

one of a nucleic add al kyl ator, a nucl eosi de anal ogue, an

ant hr acycl i nezs. ¥re mékddlatdiding to Afindy OVRtcRtRe makhd istatioma f ol at e

antagoni st, an estrogen receptor nodul ator, an inorganic =senate, a

m crotubul e inhibitor, a nitrosourea, an ost eocl ast i nhi bi tor, a

pl ati num cont 2% Fhewgothesserding toany enciof Bpians 24 1o 3fp Wharsinthc £elbis g tumor

i nhi bitor, a gfpoi somerase 2 inhibitor, a thym dyl ate synt hase

i nhi bi tor, an aromatase inhibitor, a cycl 0- oxygenase inhibitor, an

i sofl avone, a tyrosine kinase inhibitor, a growth flictor, a
bi sphosphonat 3. Tanehetiodrasrorsingriacleim €9, ydtein tha Gumon celddshérfvesf £e @at i ng

a mamal W t hegedd kS3QRE ol 8 FoSPéHRiind 5506 Ddat b, Wadghcahdes] hral dahdbi, t Y

conprising adm nistering to the aninal har maceut i.cal conpo ition
of any one of *¥f h‘% Ggf"b“g?' ""’3‘? ?‘F@Fh“‘b”éic%‘r"d‘f’?{g ﬁua| m 40,

wher ei n t he diuserseriss caicgpopdsiate mce,ame.lmom& mﬁ@omm«m@érm ng’
to claim4l, wWhakskn the cancer is selected froma group consisting
of breast cancer, lung cancer, brain cancer, neuroblastonma, colon
cancer, rectal cancer, bl adder cancer, |iver tunor, a pancreatic
tunor, ovari a3i. @ametmu cfmmgamﬂmhm;dim#mdmgdmambwd@ﬁthﬂm head
or neck and | e tﬂnqqmﬁp&p&b?bmoggw%@bmaﬂgﬂeynerel n
the mammal is se ectga Fromthe égTEoup consisting of "a rat, a cow, a
goat, a sheepl®a pig, a dog, a mouflon, a guinea pig, a hanster, a
chi npanzee, a rhesus nonkey and a hunan 44. The net hod according to

claim 43, DE?%E%& Staifh 37 WHRRin thé'Rscade of HUREH Rdaly, FOr MUl a

Vi1 88 AVEN

33, The method according to claim 32, wherein the cancer is selected from a group

consisting of breast cancer, lung cancer, brain ¢ancer, ncuroblastoma, colon cancer,
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(WD or a pharmaceutically acceptable salt thereof, wherein 113 and Y
are independently selected fromthe group consisting of hydrogen,
hydr oxyl , C2. 20al l cenyl, Cr-rotincYnYl, CnoacVYl,

Cneycl oal kyl, C34eyeloalkenyl, aryl, heteroaryl, het er oal FEySG7p10/000286

hal ogen, carbonyl, tltiocarbonyl, O-carbanyl, 0- thiocarb&sgived 08/08/2011
0- car boxy, isocyanato, thiocyanato, silyl, sulfonande, thin, -CN,
COON, -SH, -N-N, -1'"1,0 and NX1X2, V\/nereln one or nore of the

hydr ogen at omEH S Wdﬁs FRICST; LYSF TImOT, HRANFIEANC oy oIy cangss, prostate

t er penoi d; R3 carger( otlajora(diBterct theheddek fogk and lewkécager fromlito 4, R4 is
hydrogen or Cl-C4 al kyl; Xl and X2 are independently selected from
the group consisting of hydrogen, Cl. C2-20al kenyl, C2-20al kYny1l,

Cl. 20acyl, C)AtyBiecasthed aceniiapcip cdlaim Bloowhprein gheynammab iseselsaied from

het er oal i cycl Ydoup wnmmu@fa%eawagm%msra pid, b Bog, B oBidn] G FOM
bearlngthemta&orma : erein the 3-8 menbered ring

|
can be fused f8™EHr &AL C?W%g%d , wherein the ring can

optionally conprise 0, 1, 2 3 or 4 further heteroatons selected from
the group conss sink Remed aceord: @@aﬂﬁ@%mamurmmaahosphor us; and
wherein the ring can be sub tuted by at | east one substituent

sel ected fromthe group consisting of hydrogen, hydroxyl, Cl4011lcyl,
Ca. asal | cenyl 36.(R£ﬁmw,ooﬁbm¥qupﬁ§ng 8 GonfpvidDicbor@ikg-foTany RRASAU
acycl oal kyl, CR4eyc ﬁ@l kenyl, aryl, hateroaryl, hoteroalicyclyl,

hal ogen, carbonyl, t ocarbonyl O-carbeniyl, O-thiocarbonyl,

0- carboxy, isocymitto, thiocyanato, silyl, perhaloal kyl, sulfonyl,
sul f onami de, 8hiThe phaiaccufifalbbmpoSilibn adxinriiihy tel 4lafth a6 HFRBED Clmpriblng sA

conpound of Formll auv.ll R2 en:10

38. The pharmaceutical composition according to claim 36 or 37, wherein the
compound ig selected from the group consisting of:
1-octyl-5-m-tolyl-1H-indol-3-yl) methanamine (J18);
N;N-dimethyl(1-0ctyl-5-m-tolyl-1H-indol-3-yl) methanamine (Y25G);
N-ethyl-N~((1-octyl-5-m-tolyl-1H-indol-3-yl) mcthyl) cthanamine (J17G);
N-((1-octyl-5-m-tolyl-1H-indol-3-yl} methyl)-N-propylpropan-1-aminc) (J27G);
N-isopropyl-N-{(1-octyl-S-m-tolyl-1H-indol-3-y}) methyl) propan-2-amine (J26G);
'N-methyl-N-((1-octyl-5-m-tolyl-1H-indol-3-yl) methyl) propan-2-amine (J29G);
1-octyl-3-(pyrrolidin- 1 -ylmethyl)-5-m-tolyi-1H-indole (J31G);
1-octyl-3-(piperidin-1-ylmethyl)-5-m-tolyl-1H-indole (J32G);
3-((4-methylpiperazin-1-yl) methyl)-1-octyl-5-m-tolyl-1H-indole (J30G);
3-(morpholingmethyl)-1-octyl-5-m-tolyl-1H-indole (J34G);

-ethyi—N-((l -o¢tyl-5-0-tolyl-1H-indol-3-yl) methyl) ethanamine (J36G);
N-cthyl-N-({1-octyl-5-p-tolyl-1H-indol-3-yl) meihyl) cthanamine (J37G);
N-ethyl-N-((1-(3-methylbut-2-enyl)-5-m-tolyl-1H-indol-3-yI) methyl) ethanamine
(138G);
1-(3-methylbut-2-enyl)-3-{piperidin-1-ylmethyl)-5-m-tolyl-1H-indole (J39G); and
4-((1-(3-methylbut-2-enyl)-5-m-tolyl-1A-indel-3-yl)methyl)morpholine;

37
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or a pharmaceutically acceptable salt thereof; wherein Rl is
(CH3),,raryl, whereininis 1: Y is selected fromthe group

consi sting of hydrogen, hydroxyl, Cl..2011lcyl, C2. nal kenWcT/$G2010/000286

C2.2011cYnYl, Chnmacyl, O .scycloal kyl, C3.3cycloallcenyl, matdided 08/08/2011
het eroaryl, heteroalicyclyl, halogen, carbonyl, thiocarbonyl,

O- car banyl, O-thiocarbonyl, O0- carboxy, isocyanato, thiocyanato,

silyl, sul fonwmﬁepmmﬂucﬂ%posxﬁm&omﬁﬁmfﬁmommh&s%m hRthes2,

wh b
"ot aced by viorgue S el 0 BT Bnlol 1o BBRAT el G0 7

ro ¢onsi
G _wel kyl , Coantigasyetiat| WJ?RU@FG- gsmwmhgxbmr, 2cﬁéwnntamsts§yeﬂheeﬁnl cyl,

(Camtz ;:ycl oa: keMptoBg:F&hatorhﬁhﬁér%fc)&es&Gﬂ Muﬁmmb mmbrya muB’é’ems, an

er froml to 4 lsthIeeI
O D) 50 AN G R ooy <Gmbdind s AP h  FROPTEHE 2 pgen
at om bear i ng inhibitr, & topaisome@sc® inkibitoa racthyrridyiage smmeemhbttphm god®atpenber ed
ring can be fﬂﬁﬁﬁbr,mcy%io-&ﬁée%&semxér %n%ﬁ%ﬁ&q t&:bﬁﬂ: ki€ E-BivRod RE ring

can optional | ri'se or furt her het er oat ons seél ect ed
fromthe gr oué“\f‘g:&f%talhﬁam&?m%&g@ﬁmﬂwmﬂ %ul phur and

phosphorus; and wherein the ring can be substituted by at |east one

subst tuent 58 84 tﬁﬁodcff g K13isakd 8 isOHred WA i fokglr OXY!
Ci dael I tyl, -2ea YoYI Gl- 3oacy . acycl oal kyl ,
Cncycl oal ke ny4°°“§'r“9!“1’“’r‘ﬂﬂt ’éﬁ”{wg tor{he qoppsl p PWE*"?‘F““‘ WSEPB@@FI“ oka¥hony| |

t hi ocer bonyt , ofd- ot @kilae b8/l 39.0- t hi ocar bonyl , 0-car boxy, isocyanato,

t hi ocyanato, silyl, perhal oal kyl, sul fonyl sul fonam de, thio, -CN,
-COOP!, -SH, -N-O and NXI Xt 47. The corrpound of claim46, wherein R3

i s one sel ect@dﬁ?@ﬁﬂﬁ@@%@bﬂ%ﬂ@ﬂ@ﬂew&°d15°@98°“¥§°5’6ﬁ‘|56‘!5’ﬁ6 of

Formul a DC (I X) or a pharnmaceutically acceptable salt thereo wherein

R i CHs) i

conlsiss'gi ng) 1)f %iy r%’@tﬁhde”ﬁ{/r% gg?lc?m%&b\(vqcfcmstﬁé 9%%'&93 ek Eg@la%&gp
Ci deal kynyl , mmeybrmmwduwwlbmaa@ymlﬁwi ml‘%ilr%ﬂ‘w»
heteroaryl, hekareakd Gy dance!) 8L e Gibr, aGaicbatiy/tunor iafidalnes phostate

0- car bar nyI 0-t hi ocar bonyl car box anat o, thiocyanato,
silyl, sul fonﬁﬂ?eﬁgl C%%f&lfh“ i &WE ¥m§

43, The mcthod according to claim 40, wherein the mammal is selected from the
group consisting of a rat, a cow, & goat, a sheep, a pig, a dog, a mouflon, a guinea pig,

a hamster, a chimpanzee, a rhesus monkey and a human,
44. The method according 1o claim 43, wherein the mammal is a human,

45, A compound of Formula VII
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AVENDED SHEET IPEA/AU 14-0 and NX1X2, wherein one or more of the
hydrogen atons of the indole ring can be replaced by Y; R2 is
sel ected front the group consisting of hydrogen, Cl.20171

02. 2onl I cenyl, C2. 2onlicYnYl, Cl.29neyl, C34cycl oacyl, TCLSGmn&QMQSG
Cntycl oal kenyl, aryl, heteroaryl and heteroalicyclyl; and Breeiyed 08/08/2011

(CH2) 2CONI'i 2 or CH2NBSO2CH3; and 114 is hydrogen or CrC4 al kyl .

conpound of Fornmula X_ (X) or a pharmaceutically acceptable salt
t hereof, wherein Rl 1§ (CH3) mar
fromthe group consistkng of hy
nal kenyl , C2_20al Igy. '
aryl, heteroaryl, he

0- car brunyl
sul f onam de,

one or nore of the hydrogén at
by Y; R2 is selected fromthe g
01, 3011cyl, C24oal kenyl. C2- nal

ogen, hydroxyl, C2.20al kyl, 02.

0-t hi ocafjbonyl ,

thio, - -

dks of the indole ring can be repl
ﬁcgup consi sting of hydrogen,
ynyl, 01 _20acyl, Cntycloalicyl,

C3. 5cycl oal kenyl , aryl, he@oaryl and 92 AVENDED SHEET 1PEA/ AU
het ar ci al i cycle¥ IharddutlRar/ | X2, n being an integer from1l
oy PRy Sl !

to 4, 14 is hyd

ogen ofr ferein

wherein

R; and Y are independently sclected from the group consisting of hydrogen, hydroxyl,
Cr.208lkyl, Cz.malk-cnyl, Cz-z0alkynyl, Ct.poacyl, Cigcycloalkyl, Cyycycloalkenyl, aryl,
heteroaryl, beteroalicyclyl, halogen, carbonyl, thiocarbenyl, O-carbamyl, O-
thiocarbonyl, O-carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -
COOH, -SH, -N=N, -N=0 and NX, Xz, wherein one or more of the hydrogen atoms of
the indole ring can be replaced by Y; ‘

R; is 2 texpemoid;
R3 is (CH3),CONX, Xz, n being an integer from 1 to 4,
R4 is hydrogen or Cy-C, alkyl;

X, and X, are independently selected from the group consisting of hydrogen, C;.
20alkyl, Czaopalkenyl, Czagalkynyl, Cizoncyl, Cyycycloalkyl, Ciycycloalkenyl, aryl,
heteroaryl, and hetexoalicyclyl; 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 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 sclected from the group

consisting of hydrogen, hydroxyl, Ciaealkyl, Cazoalkenyl, Cazoalkynyl, Crzoacyl, Cs-
89
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49. A

|, wherein mis 1; Y is selected

, C34cycl oal kyl , C3.3cycloalkenyl,
hal ogen, carbonyl, thioearbonyl,
i socyanat o, thiocyanato, say!,
-SE, -N-N, - 14-0 and NX1X2, wherein

aced



X1 is hydrogen and X2 is one selected fromthe group consisting of
Cl-2oslicYl, C2. 2ottikol Y1, C2.2o0alkynyl, G daacyl, C3.1cycloalltyl,
C34cycl oal kenyl, aryl, heteroaryl, and heteroalicyclyl. 58}. ]’he
conmpound of claim49, wherein R, is selected fromthe gro T§62010/000286
consi sting of 2'-Cl13-051-1s, 3'-Cl-13-C6H5 and 4' - CHs- CoHsceiwd 08/ppo011
conpound of any one of clains 49 or- SO, wherein 112 is diallcyl or

C2- Bal kenyl . 2.. The co und of ¢laim51, wherei is Qctyl or

i soprenyl . 53?W$ﬁ%ky£o§’dﬁfﬁg&8?yeﬂ’ g‘ﬁﬁ b Eﬁﬂ?ﬂ’gy"% °%‘2,“39ﬁ ®in n
is |. 54, Théiecghpyl@EcatEnyy@-thowrbehyl,dP-girmxy.4@cyaatb,3hinkyenaa, sy, 2 i s
one sel ected o) rrel RRShEL i chdiﬁ"- / . ) nyl ,
02-i oal kYnVYl, E&O@(%QI;I , nggglcl oal %’c@ﬁa’, %Clg’. acy?l glg'l k’é’% -,m?r 5‘?

het er oar yl and*w&t er oal i cyclyl. 55. A pharnmaceutical conposition
conprising a conmpound of any one of clainms 49 to 54. 93 AMENDED SKEET

1PEA/ AU 46. A compound of Formula VIII

Y
Ry
o

S

Ry

or a pharmaceutically zcceptable salt thereof,
wherein
R, is (CHy)n-aryl, whersinm is 13

Y is sclocted from the group censisting of hydrogen, bydroxyl, C,gpalkyl, Ce.
oalkenyl, Cazoalkynyl, Ciacacyl, Ciacycloalkyl, Ciacycloalkenyl, aryl, heteropryl,
heteroalicyclyl, halogen, cerbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-
carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -8H, -N=N, -
N=0 and NX; X2, wherein one or more of the hydrogen atoms of the indole ring can
be replaced by Y;

R; is selected from the growp consisting of hydrogen, Cj.zoalkyl, Cz.opalkenyl, C;.
oalkynyl, Ciazoucyl, Cagoycloalkyl, Cascycloalkenyl, aryl, heteroary! and
heteroalicyclyl;

Ry is (CH;),CONX, X3, n being an integer from 1 to 4;

R4 is hydrogen or C,-C, alkyl;
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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; and wherein
the ring can be substituted by at lcast one substituent selected from the group
consisting of hydrogen, hydroxyl, Cy.a0alkyl, Ca20tlkenyl, Cr.o0alkynyl, Cyz0acyl, Cs.
scycloalkyl, Cagcycloalkenyl, aryl, heteroaryl, heteroalicyclyl, halogen, carbonyl,
thiccarbonyl, O-carbamyl, O-thiocarbonyl, O-carboxy, isocyenato, thiocyanato, silyl,
pearhaloalkyl, sulfonyl, svlfonamide, thio, ~CN, -COOH, -SH, -N=N, -N=0 and
NXi Xz

47. The compound of claim 46, wherein R; is one selected from the group consisﬁng
\ R 1 D
—CHZCON CH; —C c-rO —CHg'C~N,
of «© \—/N °, i and .

48, A compound of Formula IX

or a pharmaccutically acceptable salt thereof,

wherein

R, is (CHy)paryl, whereinmis 1;

Y is seclected from the group consisting of hydrogen, hydroxyl, Cizemslkyl, Cs.
soalkenyl, Ca.zoulkynyl, Cir.aacyl, Ciscycloalkyl, Cigeyvloalkenyl, aryl, heteroaryl,
heteroalicyclyl, halogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbonyl, O-
carboxy, isocyanato, thiocyanato, silyl, sulfonamide, thio, -CN, -COOH, -8H, -N=N, -
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N=0O and NX,X;, wherein one or more of the hydrogen atoms of the indole ring can
bereplaced by Y; o

Ry is selected from the group consisting of hydrogen, Cjzpalkyl, Cazoalkenyl, C.
zoalkynyl, Cirzacyl, Cigeycloalkyl, Cigcycloalkenyl), aryl, heteroaryl and
heteroaticyclyl; and

R is -(CH2):CONH; or CH:NHSO;CHj; and

R, is hydrogen or C)-C, alkyl.

49. A compound of Formula X
Y
Ry
S
/

Rx

Ry

)
or & pharmaceutically acceptable salt thereof,

wherein

R; is (CHs)m-ary], whereinm s 1;

Y is seclected from the group consisting of hydrogen, hydroxyl, Ci.ealkyl, Cz.
soatkenyl, Cagoalkynyl, Cigoacyl, Cypcycloalkyl, Cascycloalkenyl, aryl; heteroary),
heteroalicyclyl, balogen, carbonyl, thiocarbonyl, O-carbamyl, O-thiocarbenyl, O-
carboxy, isocyanato, thiocyanato, sily}, 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 rcpiaced byY;

R is selected from the group consisting of hydrogen, Cizoalkyl, Cpzealkenyl, C.
spalkynyl, Cipeacyl, Csacycloalkyl, Cigcycloalkenyl, aryl, hctg:roaryl and
62

AMENDED SHEET
IPEA/AU



PCT/SG2810/000286
Received 08/08/2011

heteroalicyclyl; and

Ra is (CH2)wCONX) X2, n being an integer from 1 to 4;

R4 is hydrogen or C,-C, alkyl;

whexein

X is hydrogen and X; is one selected from the group consisting of Czoalkyl, C..
aoalkenyl, Cazoalkynyl, Crasacyl, Cyscycloalkyl, Csacycloalkeny], aryl, hetercaryl,

and heteroalicyclyl.

50. The compound of claim 49, wherein R, is selected from the group consisting of
2*-CH;-CHs, 3°-CH;-CgHls and 4°-CH;-CsHs,

51, The compound of any one of claims 49 or 50, wherein R is Ci-alkyl or Cs-
;alkenyl. .

52. The compound of claim 51, wherein Rz is octyl or isoprenyl.
53. The compound of any one of ciaims 49 to 52, wherein nis 1.
54, The compound of any one of claims 49 to 53 wherein X; is one selected from the
group consisting of Cy.jpalkyl, Cz.jealkenyl, Cz.108lkynyl, Ci.j08cyl, Crgcycloalkyl, Cs.

seycloalkenyl, aryl, heteroary! and heteroalicyclyl.

55. A pharmaceutical composition comprising a compound of any one of claims 49 to
54,
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