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WD 2007/ 023143 PCT/ EP2006/ 065496
(1 NDOL- 3- YL) - HETEROCCYCLE DERI VATI VES AS AGONI STS OF

w({ ki 7020MABI NO D CB1 RECEPTOR The present i nvepdT/8P2006/065496
relates to indole derivatives, to pharnmaceuti cal
conpENDAOLeds L)d-tni ROCYE Ltth B EFAWA TAES tAS ARONIST HOF

these indol e deHEV@ANKBINDIDNCBAIRECERPEOR ally 5 in
the treatnment of pain. Pain treatnent is often limted

TR AN (TS oy e P e, RS araos Bl o resions
co‘ﬁhms;mgale Bade ane tciheape af thesefirfdeit derwatiugs is tHetapy, Espatially

, i}gr' gdfé%otentl ally life-threatening side effects,
N gste ﬁ‘eﬂ? iV respiratory depression and nuscle

rigidity. In addition, the doses of opioids which can

he,adm ni st sea, ., enes;i s, o
PagHEe enﬂ'nﬁlﬁﬁbﬁh%ﬂ fefile S Rareftaaiie mpdigion
Fdreﬁcbdetratsgo Bd?k/em@balen(brﬂmdi; act widglytuged.ctteisy egsmbacqathaa;pland

ofithie ARl ok S A bRl b1 GR8n B Rlds R R g
ndtaisly Pdsplratonﬁdepeéﬁssanraewur]msdncgn@entye ndedhitups metcaises at opdids

d hi ti
wighh G Be B B0 Pre BrREhy RansEa et SoBfiBREoh, Phuigane
urfn@r'y nae@amtuan aif@eseﬁﬂtlrtd'iatoamu§eaﬁtmgmrr®m Subdsptiatd paih

ool s RS b S S¥lEia e PESR BRI g Risagive

eftatnetznnosul ingatieras feouirve emmeatﬂ hespitas=ainal Qgside aaenlﬁighly

anti - tor ent s s _of ,cannabi
okt BR o7 eI PR iR da e e R rr e & demnéind
for eee phalgesivdihahhave dnampt@e@dpidenatfect profils coimparealrtd icatrently
nervous. s fc,terr] blut \I\/ﬂ ich is also expressed by
UEE ROt RUPBREESEAES T o | ower extent in ot her
peri pheral tissues, and the cannabi noid CB2 receptor,
which.is nostly | ocated cel | w ett .
Evidgacedy a%ﬁ“,m“ﬁ?{%gr”hagt‘:?%%ti'”%?‘%?P'%? h%%?i‘ﬁﬁtg? gy ghalgesic and
ar?ﬁXHIIdmmafbrﬁam mmmypmf@bnmm@rmpmrmembm&d the
6120

Caﬁ‘@@éﬁ? g%%1 SHRigR "‘{hH%‘ P P&?é&’ R”H“%%(dﬂ\@‘ac ?‘?{‘ér at %%V?Wﬁ?m

buamdhichds tiseienpleasadbyoperiphes nasrened andiorsabiveoéxtent in other

d h .
o BPRL ot TR 7 neBRRH] Crl reeoBRER R el Fgroo
imnaefeudells (Hawlett, A. CeaztafelntermituopallWnucﬁn;efelDHarmas@ugy XXVéind
i ni on

ol RO, gGadih ol Bptietrs ohirara, FovRd 21395 202} pypit
thmEéIE%ﬂ rft:fptgﬂﬁats lmfenérrngllcgted in r:nodulatlng the immune and
T RR Gebpoes Saqibro sk st PRI issPaiot 2eamiath: na

egpeyib)ymkbbancting ewma dB$ edcepiztl havabddsn fRajgested 4s ASSulLiBGhe
terlin

ug,lnc.), as anal gesi.c_agent... The
nda BRSSP Rt g Xeh R T b 85t Oiniaf AEPharmacotogy
2 (5|E|-55$el82 atd rdférAnceatthadein)). Med. Chem 38, 3094 35
95), whi ch e C bi_noi 1 or

w8521 9Pl pdBIRE 55 6 RO Bk SRR SRk By TR RERSh

metyyiparott, Zﬂde]aatyeﬂmxammp]m Frfaphmawmw)rabthanmd waoilisclosed
fI ammat or ain_an .

3t PEeRlH P01 8 5t Sy Dhd Moa 3TAR PebeRB588R e sogpound is

the prototype of aminoalkylindoles (Eissenstat, M.A. et al, J. Med. Chem. 38, 3094-

3105, 1995), which are potent cannabinoid CB1 receptor agonists that can produce

antinociception with equivalent efficacy to morphine in animal models of acute pain,

persistent inflammatory pain and neuropathic pain.
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Key structural features of am noal kylindol es havi ng
cannabi m netic properties (Adam J. and Cow ey, P.

waz@ent31i@i n. Ther. Patents, 12, 1475-1489, 200C)/ERZ086/065496
an am noal kyl substituent at the 1-position of the

AR B 0 R At B e o
J.@and @owydy, G Expert Bpinh Thére Patenisnad kiil7bndebez0od) aed s ed

e ain SEbSR b ab b g ot Vi Bolels et Hiiola B Sikvor

subgtitaestub sid 3-pbstibradritboindglealng, suthtdseexeaipiteadisisan aroyl group

RSP Mo SRR 1 VP AT 4 dEe] AP LRCIRIYe fg Lond i

ths wisé réaghe/Gpado47olunbreydity fof Bgnedctittity, 03-by pasibbiitoted amido-

i | d ir 0236 ti PTY
orpyiy ™ e 2SR deiread Moy SRS s AR ISP Rernty
1-ganiacalkgpraioe dgriatiges HavindBOLBEMBEY (xakiagolNpyIeing bt We)3-

SR I IR T R T AN LA
receptoaibidaidry &reeydeul as Bhalpesic agaitss a need for

niREPANGBRb faPENas D) Hy e BB R T S are

diggledeidsas ahalgbsictdgestsavitcH medaeses tarinaviold rebegiooVvi des

i ndol e .derivatives having the general Fornula I N
el aigen o fof Gantiesid aqore i meroyed kel ih as
increpsebwates s@ulSihtpEobesest heapaliicadwiter ocyclic ring,

wherein X1, X2 and X3 are independently selected from

N, O, S and CR R, when present, is H, hal ogen or
Td Gis éhdathls presentrinventichiprovidesSnduole 86Mjatit®s haing the general
F‘iﬁc’ 4|) al kyl, (C, _4)al kyl oxy, CN or halogen; 25 R2 is

mb'?a(c,_4)al kyl; or R2 together with R3 and the
carbon and nitrogen atoms to whi RJRjey are bonded
form a 4-7 menbered ring; R WO 20Q7/023143

PCT/ EP2006/ 065496 R3 i sX | kyl or

(C3.7)cycl oal kyl, bei ng optionally

substituted with OH, (Cl1/4)aBkkylox3y, (C1l.4)alkylthio,

Formula |

wherein

A represents a 5-membered aromatic heterocyclic ring, wherein X4, X; and X; are
independently selected from N, O, S and CR;

R, when present, is H, halogen or (Cq4)alkyl;

Y is CHy, O, S or SOy;

R is (Cq4)alkyl, (Cq.4)alkyloxy, CN or halogen;

R, is H or (C44)alkyl; or

R, together with R; and the carbon and nitrogen atoms to which they are bonded form

a 4-7 membered ring;
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hal ogen; R4 is CO NR5R6, CO OR7, S02-R8, S02-NROR10,

or CORL1, or 5 R4 is (Cl.3)alkyl, substituted with
wEooRieaRe3 CO OR7, S02-R8, S02- NROR10, NH CO PAWEP2006/065496

NH S02- R12, or two OH groups; and optionally further

subst it yt Wi { h - or. R4 together with R3 an . .
ReS Phi e o o vbloaf e by SoHE et pBiaien s ited Wit
oap(cd1szraa<lyloyy cont)alkgittig, (€.)aikylbealfoniye OO-NRLRHITOORE @M or
h fromO, S and SO2, the ring being substituted with

P¥"oH, CO NRL3R14, CO OR7, S02-R8, S02- NRORLO,
RNB-L(I@DNIRLRG @O-DR,NBOSRE -FV2NReR 0 L€ D-R3g obei ng

SRR L A ST o

R{1 GiHISCaZI-FRMJ or t@ptOHbg@lupy; e&’idbmtlblﬁalltyéld'thﬂrfshbéﬂthted with OH; or

Ry e A 5 gy sVl el e RS PhAR Y hsmigeed)

op)t\ibna:lly donheyniag e furthed actefaatom aeked Iimrrber 8dnd Sy, the ring being

s BRI GRAOREES IRe . B - B ot R EOR o

NH{HISZt-RIthtr&hle vihdg beifisutbitutedn@hh pC a3k, subStlth’teleith NH-CO-Ry;
(@s%zgi kyl; R8, when present, is (CL.4)al kyl or
Of"EF>rPdy@l oal kyl , optionally substituted with OH or
Rz WheRhrebeat, kyH ox (C14ROkyl wWiptiongily @abstityted svithl GH, (C4.4)alkyloxy or
Cé@% )aI kyl, optionally substituted with OH or
%al kyl oxy; R10, when present, is H or
R4, Ghed peddeyt, is rFRbiL(Cw;aikyl mresent, is H or (C1. 4) al kyl,

ﬁgget nall ?grg h}etl\lllf rc‘éﬂi h@yaﬁreﬁgenéeg gwb]%)r(%;ered ring

ofgighsityi doutahdng\la furtherheterdatem 4 lekicy Ifmmryo 2anREY),, thkeeimg being
.S, H or Cé 1.4)al kyl, optionally substituted

Oﬁgﬁﬁﬁcﬁﬂbﬁ(tt’fdw& 1oxy or CON R7R8; R14, when

Rpmﬂeelptesen%e—l-l@rt(cc&)all@;ﬁllRi)élR;l or R14 _toggt herdvvicth t he
C at t | e ro i.S

R Wi E BedsBpll s (el G PPt iond ) sGEe Wb Bifer

(Oahpatkyléxy;s SO2, R4 may further represent H, (CL.6)al kyl

REBPEBATERY A3t (Y vty arnr s Bp Rt Rag B Phogy (cratyiony;

R{OG&hefh) pz‘ek@ﬁttubn—bor (CEHakylal kyI sul fonyl CN or hal ogen;

REoK P Re S P gk 8RRy St E\Ahodpwﬂbﬁﬁﬁf ryEiafatkyioxy;
R@mm?Smr{eﬁg]t?sf(Om)dﬂEyl df[mbte;?ltgzraﬁ:blemtetgb em{h_ei?lH Ior (Im49)atlkwb(>)qil_nd
Rar e PRIt PG g i befT Al S SRR WHLREL I it or

CayenRsts of the cannabinoid CBL receptor, which can be
Rused in thrﬁ 3 %Og} (#O 3143 PCT/ EP2006/ 065496

vy BRHRRTS B Pt ERYas" f or exanpl e peri-operative
Rpaogethes withrihe Cpmom to melechaipaCO-HER 3R 14 group is bonded form a 5- or 6-

membered spiro-ring;

with the proviso that when Y is SO,,

R4 may further represent H, (Cq.)alkyl or (Cs.7)cycloalkyl, the alkyl groups being
optionally substituted with OH, (Cq.4)alkyloxy, (Cq4)alkylthio, (C4.4)alkylsulfonyl, CN or
halogen; or R; together with R4 and the N to which they are bonded may form a 4-8
membered ring optionally containing a further heteroatom selected from O, S and SO,
the ring being optionally substituted with OH; or a pharmaceutically acceptable salt

thereof, as agonists of the cannabinoid CB1 receptor, which can be used in the
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pai n, cancer pain and pain and spasticity associ ated
wth multiple sclerosis. In the definition of the

w0 nabclogsider i vati ves of Fornula | a broader ScoOpPer/EB2006/065496
defined by 5 way of a proviso in case Y has the

tedr%anin of SCE. ghis % Viso re tate 0, the ear hi

r @8?%0319?6‘&“8 P ear@ pen%ear%oea%rvemm 9%@”?&3'%?8@? e

pdirs, dahiZer pairodndSpain and Beastitityedgsatin@aalith raltigiatsclerosis.
Appl i cation EPO5/ 050833 (AKZO NOBEL N.V.), filed on
February 28, 2005. The 5-nenbered aromatic

Inhied edéftmymldftt‘her|hd|@eAer|%|ve|§ethrmutd1® srebderi scopaisafefined by

For.mul a 10 r&p nts a.5- ed aronm
WS BBy It oS P SR B R TS PRYRG B afas g the carler
desseligiihed rélatetindoldddatvetivies f&'thSlchirE(amG)I—tz habr 8t inlteaiteraatonal

Qe iof P EPHRE A0 DRI DR VBHER ROy 252005

derlved fromthi ophene, furan, thiazole, thiadiazole,
SONEr S

%\ZOI@&? ?r%i aﬁ{: hgtggqncggliﬁhrglgrA Sagxugggl rbthg%lﬁ#lgionngf Formula I,
rep&sﬁﬂtdlaafz niembeFé&ﬁremlaﬂd héterdeetlierringywhies céntaine 1-3 heteroatoms
sl TR EER § T mednd Yyt 2efa e S P o X used 1o
defin@ héteﬁ’dmya@lmmh eot(b¥, CR sRéyresedtative BeteXdkycles ) aranitbse derived
e ghere itags Mi@ele Fried Gz ot oshUropapiel iporers
intleding isatHidzig Irmduarlnazﬁﬂb umntxalmi@ bed isak&dihzal. G;nefehaw ng
i ke \ i ar

neirBgfces R sl B sl Bs R SRS B WV BA-SHaliazale s s
N,(G, is B, X isyD), M thisazoeas iaNpX aie () &d isod) ambthanclb el is S, X,

is§%§¥§ﬂ9N8”p having 1-6 carbon atons, |ike hexyl,

utyl, isobutyl, tertiary butyl, propyl,
i sopropyl, ethyl and nethyl. 25 The term

7 | | kyl
TR CLTURE =S pp RS s byl sieds A brénthed of
uribyariobpeé atkyl groay bhviig t il caglsuch atymb djxe doyyl,.isdoutyl, tertibsrbusyl,
qem q[ﬁ%/ ﬁ >%al kyl thi o and
poey- 08Pl St gt X alkol has the meaning as
TItbalfermeﬁ@h@d{lgwdakevﬂ'fmrﬁeGn?m Igﬁrmgem onma)TrSndﬁ,egt@llkgl @bupha‘hng 1-6
t he ni 0
calper PpegiPisiaherty) Sl BROMY Siskid g b GR Bl ity Foiny
arlmondidgl. my forma 4-7 nenbered r|ng Exanpl es of such
TRl R sl PO B AR HoSabeynBEE Ao it e

cynfohEpWhnj/cHDHexﬁ%ychgmhtytrcyMDblhtyl%]dajydloplfwle to which

inyfe oo s (oo iRy, el TERS LRl 1 ool b the

méarﬂm&dﬁlr@ﬂdabsm Exarrpl es of such rings are
rroli 1- ridin-1-yl, azepin- 4 WD

(657 50985 Mekst EPBbBEPObS455" 1-y1 < ror phol | n- -y

andthlormrpholln 4-yl. Preferred are pyrrolidin-1-yl,

I peridi n- 1.yl n hol he _definiti on
g B oot o 8 G PR Fsster ParbORAEE b Bms to
wihibiethegtrage barteldnay form a 4-7 membered ring. Examples of such saturated
rings are azetidiny-2-yl, pyrolidin-2-yl, piperidin-2-yl and azepin-2-yl.

In the definition of Formula | R4 together with R; and the N to which they are bonded
may form a 4-8 membered ring, optionally containing a further heteroatom selected

from O, S and SO,. Examples of such rings are pyrrolidin-1-yl, piperidin-1-yl, azepin-

4
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may forma 4-8 nenbered ring, optionally containing a

further heteroatomselected 5 fromO0, S and SO2.
wez@mpbass of such ring are pyrrolidin-1-yl, PCT/EP2006/065496

pi peridin-1-yl, azepln 1 yI nDrpholln 4-yl and

t hi omor phqgl i n- 4-
R LYRRIL Do By e SRR G b den 1
aridvaophoiy4ye nmul tiple occur rences of the substituents
it pelauisB BRIy LBy Bl B Rl THER P BT R B
mﬁpformaachsoﬁemﬂmms ubgtdpitlumtyxo_nt'ﬁhﬁﬁgea fusthar pastefoetcmm g€lected
0, SR o e B L e b s YR
ylcmorlﬁﬁolireg@tdnﬁfthimrrtdnpmnéﬂnﬁi. Preterealrid orgiotinad-yl.o whi ch

they are bonded forma 5-nmenbered ring. 15 Further

preferred are the conpounds according to Fornula I
In\ltsﬂimd@‘lrﬁtloh&if éreninyallceridatives oflF @midaoitadicanay be (Miltiples N,

odgtnsgpesior e dtellbanGie: (R S e eptegsiep iy Baping

is Ind@péndpndid salzoted o the Snddning? aisslefihed@r eacHgf.the Milistituents.
preferred are the conpounds wherein the heterocycle A
represents 1,2,4- oxadiazole (X, is N X2is O X3 is

THére Q;r a ﬂre&rénde‘fbﬂddﬁlé@ileﬁve(ti)&es laSch;imQ(ﬂ) Fernfola D(ﬁ/hesalri\ﬁ?, when

20 k
reo e b Ehyan el bR i et o Regrablis! hitn *0nd 358 cafpgp atom
towﬁmd tuﬁéwﬁlmwmdmf@?mmnth beﬂié%\m\%ndR? t oget ger \rlrmbth R3
0 | C ar e on r = ere )
Ry bferted e o 06 aBangBS ot v o R Iefoa&te A s
1, Spendatiiacalb(¥, BNED@Is OCIX] BdY| B2detladatzbledX, BIN,DhEs S, X is N),

tnig2ENK: B X FECR e B0 AP TSIE BN N A Oy

Mbreretieyred atd tbe&pm]potnhdsadlne?czmlthéSheterocycIe A represents 1 2 4-
%_delalgl(g(lfs]N qéz |s 3 |sam r102 Il rhla?cpé/zo e X |§/‘\I) Qels@/ X3 1S N),

especiblyosowBer Révs{(@n bayKcptibyallyaxipstetitoy Wwith aDHb ana R, 603 @4-Bs or
er. | n-1-

(Copet BEUPE L0 Rerpr pper RV o2t SRk Ry
wihied thidy ianglbbreded3Orm a 6-membered ring, the ring being substituted with CO-
N%{g hl or o- 3-[ (5-{[ N- (car boxam do) net hyl ] - N- net hyl am no}
%ﬁ‘yl )-([1, 2, 4] oxadi azol - 3-
yl )] 1- (tetrahydropyran-4- yI ynmethyl -1 Hindol e;

SF}‘??@FH& F)’re% I'%?‘ét %{H QoG AT Rk meshy! 1 carboxam do
TanmInlcm]-fﬂ‘f(ﬁ"’ﬁMl-GV-f[ﬂéthal)céb]rkx»@mldu]mber&%uyh)yl}me(tméﬁ_(razyfﬁﬂm!: 13-

yr_;)] 4[h(l br%mép %/?@%ﬁrﬁ_tﬁfwreg Wmethx}éﬁwmfi? fbar boxam do} ne

- - bI}‘IbI)O—S’\JE(W-[(N{ZSﬁ/droxy}ethyl).carboxamldo]plperld|n 1-yl}methyl)-
R ORI LY, G dth gl AR el yfiath)crbi by 2hvropyr a
- Treldbrtoed-{{5-3H\- ({CEFk{Oé(ﬁhl{db)rhgt;dyIQ}KMheﬂhhlyPn)nq}lhde{hy‘e){(hw,4]oxadiazol-3-
I f th
ﬁﬂ"ﬂégqqéb%%r%@rgﬁ%“)mﬁ.[n%?%ﬂ aﬁgé?bpyr an- 4-yl ) met hyl -

- Hehlowbed-g5-[ V- (200@¢ D284 MRt ROTAEBRA0EO PO A BN- methyl
%@iﬁfoﬁ%tﬁ%lﬁ§i@%ﬁ§;{ie§z_%lz-%%ﬂ)?ly Hifaﬁhreotpg%ln)éf: %m&ﬁ%qg Cr)T]dBIIepe
- I-hﬁlIaabi—fﬂ(z{ﬁ#[(—l\B{[M()thdro@ﬁhylﬁd:grdoxmyd @meth)l—l)l—mHtHiw-l 1
H-i ndo acce
BB BB H S IR BT o BR oty
- Behlproeh b ¢V-{2yhytedrydetByl k (dfmethyistilfoayByaminolmethyl}-([1,2,4]-
thiadiazol-3-yl})-1-(tetrahydropyran-4-yl)methyl-1H-indole;

5
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of organic chem stry in general. (Indol-3-yl)
heterocycl e derivatives of Formula | can for instance

wheoopnexaas ed from conmpounds of Fornula |1 wWhePET/EP1086/865496

| eavi ng group, such as a hal ogen or al kyl sul fonate
I t of. t I [

- BB A TR SRR SRR asiiaal SRy 4
tﬁ@ﬂmubl%dylb] Mbetreewyurdpsramm wbd«gﬂhgluilHI mlrdlate&hgr OUE can be
r rmul a ere Lis
@@I%gmsce%a're%&g&e%‘ﬁ'eﬁaltﬂ‘eéﬁof al kyl sul fonyl halide in

the presence of a base such as triethylam ne.

| f F I
e B SR eR SLFe BRI ey Pe BParai PR DetS KT Pfi ar
of weganic erensistrynia gehefatr mul a NHR3R4 in the presence of a

1 [ t h
P SRR RtER o FofdhL in fonissianes be mesnarsd fom
cdnfaiundo opearndsa Id)ﬁthI@rL[TIslaaeda\hng\bl@Up éuch&asmyrchmgeﬁ atan be

alky e e BY atitbob iR et s Ml { B otviel dipn Wi amgmine

offerthita NgIRaRL Totnpoaadsieisfarmzd | wheBur is@anBIKylsulfonate group can
nts for [

Danhei R L. Han 0] | .
o RPRES oM TACER g B e UEERC: BRI, &F apichptn an
allkmwfhfnylkl@lld@ia%e pleiskeod sfey, baserﬁpolma@lmemfylﬁmhaul a ll
EPERS s FodtiEs St batiite B B prainiedHG paRBo RS of ormuia n
bmgumgemmmatlothﬁ]slrtﬂg) anh kyine djyorrrmdeNHRgm luShﬁlrﬁsimc?e%ﬂagz

ucin n ~ z
oS0 ageht R4S s waceldbSoRErB e o NN R Y R1
It ¥ virdl Kjowhar the! sat thht donmipauings bf ForanmiaI’lu INaeIe\LF%Eny&mmoam ds
. F or Fo
ORI kiea P O bR B> G aipRiand Ry baig
suitabledxaliskig anmbuangagemsiasgjeﬁmﬂwds Buedel D. Engi}mmhtehewa el
t e

H8ldpogR L FPRE ! PRE RGN AT s iRy RV By
Néw Rork, Toagr Euhemsév&rﬂreiued@oﬁf@drmlaclhwnemtuiy hiyfiioxg bnd R is
sy Parsod BelBRR L o3 EP TR EREEF YR 5 uien or
(CRQAIKER Bt @6ng suitablaxgdeding sgerftsir or nitrogen atom

and Vol une 6, Part 4B, Five-nenbered rings with two or

nore oxygen, sulfur or nitrogen atons). R15 OO N O
|_ o 0

X
ICA\/

Formula Il Formula Il Formula IV

Compounds of Formula I, Formula Il, Formula Ill or Formula IV can be prepared from
compounds of Formula V to Formula Xl inclusive, using methods well known in the
art for constructing heterocyclic rings. Such methods are described in the general
reference Katritzky, A.R.: Comprehensive heterocyclic chemistry (First Edition,

Pergamon Press, 1984, see especially Volume 4, Part 3, Five-membered rings with
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NHZ N2 NNNN RLYRLYRLYRLY Fornula V

Formula VI Formula Forrmula VIII OHL OH HH O N~ NH2
wol@7MIN4O-N RL Y RL Y RL Y RL cY Fornul a | X POT/RPL086/065496

Forrmula XI Forrmula Xl Conpounds of Formula V to

ncl us , .and Y, have.

orle R sl s e Ao SIS VO R Rl 4 e 6O RYginas
witHwoAgrahdeg loxy gean) sbl&:r@rep&ge:daﬂ@ws).l iterature procedures

or nodifications of literature procedures known to

t hose _persgéns skilled in the art., For exanpl e, N

! 4
%ﬁf{ F%wl%\én g{é \ge@Y

= from c,_%gplggqps of Feypyka VI byrdrgastviion
e

W t | oacet a In a sol vent such as
di met hyI f or mam de. dgpnpounds of Fornula VIII canop'e
prepgred from conpgunds of Fornuja VIL by 15
dehydnation, for exymm e using tri oroacetic

2 such as

(i Cor
] [ sUi t abl e sPl verit . oun
perg L | angbe prepare
1 A\ 5 é . . Y
conmpounds-0 a_\y or activatied derivatives

thereof, by reaction with cyanide anion to form an

%ﬁﬁ\ﬂ@b@m tril eFor%QIla'XO\AEd by HogrlHgki on of thesRidakl e
to a rl mary am ne usi ng a reducin ag ent such as

C‘I’WE‘PL&@é i § 8%“%'?1Vttﬂ EOpPEs é(fIIId BClgfivey i ﬁss’tst h@ndashave the

mBaiih@dhdRetiBus| B@f"rf‘e@i%ind R W04 8P {.43n be prepared b

_PCT/ ZO%PGG/ 065%r Conpo ounds of @3%@ l'a X I IDcap be Y

litgreBisa PEXGEH WS OE Wﬁkﬂaﬁtﬂ%‘sé’f literata IPELOgATespOWR &y hop@ Rersons

skietiin hedroxyl amine in a suitable solvent. Conpounds of
Formul a V and conpounds of Fornmula Xl can be prepared

Fagyexample, a@mMeRHnse of GAfTRHIA NS Cat Pepierared am somprynds of Formula

V. SF e ed @&%%@ﬁet@& b réBdtian With amMsHiLinREPsdi@ble solvent.

hydr ogen can ﬁr epared by acyl ation of conpounds of
C‘PIBP‘PHﬂdé Of(FP'ImLU%V gap P?ﬂrW%ﬁ@Pl%”@ﬁnyl Fgemplg \ using
thRbiHYeagetts steh 8k FRbSPHOFA fERME stfide P LbR¥RdnRYeagent.

Alternatively, compounds of Formula VIl can be prepared from compounds of

Formula VIII by reaction with thioacetamide in a solvent such as dimethylformamide.
Compounds of Formula VIl can be prepared from compounds of Formula VI by
dehydration, for example using trifluoroacetic anhydride in the presence of a base
such as triethylamine.

Compounds of Formula X can be prepared from compounds of Formula IX by
reaction with hydroxylamine in a suitable solvent.

Compounds of Formula Xl where L is NH, can be prepared from compounds of
Formula V, or activated derivatives thereof, by reaction with cyanide anion to form an
oxoacetonitrile, followed by reduction of the nitrile to a primary amine using a reducing
agent, such as hydrogen gas in the presence of a catalyst such as palladium on

charcoal.
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hydrol ysi s usi ng aqueous sodi um hydroxi de at an

el evated tenperature. Conpounds of Formula Xl where L
WO 200ckbxns ne can be prepared by acyl ati on of cepoOpEPIW&065496

of Formula XIIl using chloroacetyl chloride, in the

f b h idine. 10 d
B B S 3T 5 P B Bt O RRR
redttldn vaish hyldesxyldnéiné g sditableesoapt.e usi ng the Vil snei er

Oy BNt Fodud YA HeRtras mia it bedanRE of
adytion bBcompaumdb ef Porepad Xdl. Foosratgpig eonmpsuads dfdtormubia vV

e R R G
usinh trifi@oadsatie rnytniridd 5va sdibé&i sudid 8d finmthyfochéricial fotitveed by
g PRSIl ok el comiinas
of Gonpoland svhefe Ets chidrineXiah beqaepared py epaatiott dfzompounds of
L e B Bl T PR o Bl SR e
Cérapowexiamp Ferm28 1XC carpiosipépared fioom sarhpouids lof Eammute X Il by

rof GA e iy Stp T L Blooh VmE SRR BT P Byl Gl
Ohy Oheacdj mtn1 vd25k342n1928)kyl at i ng agent of Formula XV,

A, S35 TR 5 B 2518 Pl o
XIyrusing précsvuoesdiscolbedRoy Wijhgaarddh efead, (DeMeditGhame B6f BEIR-3699,

SRTSERRLG! of BACTE B S b BTl B R PR BB e

proteafigepersons skilled in the art. Alternatively,

ds of Fornmula XlIIl can be prepared from
foka XI'V using t -+¢cher indol e

at Hons t her eg Rev. | 69,

p , 69) . Coypounds For muifra XV can be
pkepar by Viteragure cedures or nodifications| 30y
of "literatup& procedlures 0 to those persons

skinledii n the ar tornfuppounds of Earmuha |, For n&ﬁrl%ula VI
I1, Formula IIl or Formula IV may alternatively be

Comnppands @f Fommle Shbcameksprepared ibilitesiatihvd progedunes or modifications
t,: Lt t.al [ : i

oIS e S BUGSSARUI  BRSH P

componis s phirorvietaaXidl Gan begpra@red by ABglatir8of compounds of Formula

XV AR Sibectf o XBARET B GRAR MY GBARR i ar

aligdalisglageot afF@emulapof, wherap kas tbe mpsnimgsasafefifed hefore 4rid L is

a BB BRI DHalbleh SERGIQABNAE orSRIBHRLE o Formuia

XFoamaé abtdiriedIfrom commercial sources, prepared by literature procedures or

modifications of literature procedures known to those persons skilled in the art.
Alternatively, compounds of Formula XllI can be prepared from compounds of
Formula XIV using the Fischer indole synthesis or modifications thereof (Chem. Rev.
69, 227-250, 1969).

Compounds of Formula XIV can be prepared by literature procedures or modifications
of literature procedures known to those persons skilled in the art.

Compounds of Formula I, Formula Il, Formula Il or Formula IV may alternatively be
prepared from compounds of Formula XVII using transition metal catalysed coupling

reactions, as described in the general reference Hegedus, L.S. Transition Metals in
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5 where Y2 is a boronic acid or a boronic acid ester,
using a Suzuki reaction (Chem Rev. 95, 2457-2483,

wa9@3p2xn3 a nodification thereof. Y1 X X2 (;PC/EPH06/065496
(A~rk R r X3 RLY Y2 Formula XVII Formula XVIII

ey Pens 0" Bamai D aa Mol (SR Eiitard Wbt Stience:

S@Iselﬁltamedgby literature procedures or nodifications of

iterature rocedur es, kno to thpse, pers
PRl Pompdie o FORyHE BURAR PR PPt B TR P o
Co)ﬂﬂdunwef ForMilila I&VIHJ,rwJTér@QQ rm;aldgenpwmpemrenblbws of Formula XVIII,
a, conp
Wik %o ek bitn et S BN 2B calefe il Shhiisth (cnom
Rav. 19b, De57a83e ¢928) @d albyodifivatien therexdns skilled in the
art that the inc{(ole nitrogen may be tenporarily
protected duringithe transformations descri bed above
using a 15 pre Act i ng group, such as @n aryl sul f onyl
group, to depf ot ected and a*k(%za d at a later
(Ay

stage in thg sy'Nthe s, It wil thewr,be appreci ated
that such pgot ec\(\@oups m;/\}_B% used to nodify the
stability of'interhedjates and2the reactivity of the

indole ri Ry tp\/\ﬁ/r”ds el ect roppl I | es wpl tabl e

protecting groups are descri bed 'R Koci enski, P.J.:
Cémpaoecision §oBnda g/ a‘ﬁblcemppurSlanftF@anUIa XN&cafo bé pbta8@d.from

kille LS [ k r
covarperg'é\ég?ur%%sog %%reicﬁbyhl rgru(_s%f} q d&rgg%m% ??Ves?ngfoPﬁ't'érature
precsdundésakriowmatn tﬂmseqiezrsnneesdlllegunap@ ladeFmraaxempm\zemaomds of
Forreaf;)E(\ZIvagfehW |§ugo;rrltulr(1mal opé%? Cc?[)}gg r‘rggl( |on a compound of
Fcirmmtaoxllﬂdsmgfbrﬁnmﬁum a sblvemsmeh s R&neihyl‘r%ﬁmamlcm Cl to C6
It \évulgbseta;p{pu?m% ??\AB¥ &o%;ggg)?y? Sklﬁ |%hl§<é/ rt ra?HP 5I|e(r)1|r’graoge|¥ may
be( einpdyaail kprioteoiea, dL(rlﬁ‘.Q 1) tmr&tquriaﬂuhs‘ cdm;ychbec(}bc@émsmg a

Rl el 58 sl ¥Ry AT o hERRIP R e tega
Iaies stage nrotynersymheklsat (il ftudhe@@eaﬂpb;dmdh@d thdesuohrpratecting groups

#jggh %d;@l r'gﬁogﬂt tsgllgaofﬂtl?(n%egg? ona the r%%c rfetﬁg %gle
rlr@ftoWardmdla:trprwr SuitabRAprotecONRDRPs are d.m&edan P@@E]hikl P.J.:
b d of
PR S R OB R 2 SO ey ©
2007/ 023143 PCT/ EP2006/ 065496 Cl to &4 acyl chlori de
T BOEHADAN G e P 8O Bl P B SR hck
detrwahatels;df &minmga | C}amp@uhtdmedfoy pproptiatelconbhersien meddions of

fuf?&%ﬁgl &gﬁpsbgorl%gsgr%ﬁgdtobéértgm of 1 ngsﬁtﬂeRtfs @-R4 For example,

compounds of Formula | wherein R; or R4 is a C1 to C6 linear, branched or cyclic

alkyl group optionally substituted with hydroxyl, (C4.4)alkyloxy, (Ci.4)alkylthio, (C1.4)-
alkylsulfonyl, CO-OR7, CONRgRy, halogen or cyano, can be prepared by the reaction
of a compound of Formula | wherein R; or R, is hydrogen with a C1 to C6 alkyl halide
or a functionalised C1 to C6 alkyl halide, in the presence of a base such as potassium
carbonate.

Compounds of Formula | wherein R4 is CONRsRg or COOR; or COR44 can be

prepared by the reaction of a compound of Formula | wherein R, is hydrogen with a
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conpound of Forrmula | wherein R4 is hydrogen wth a Cl
to C4, or C3 to C7, alkyl, or 5 cycloal kyl, sulfonyl

wa@bdoornexes or a functionalised CL to C4 al kyl sedT/aP3006/065496

chloride, in the presence of a base such as _
L Rb I el SRR Py SBAB bt BeBi €1 &4 v
cmlm?om_nge pfesE@dfeT(bﬂaabdse\Mmlelﬁ ab Itridﬂﬂ/lér?inbydlr ogﬁln W gh _
r t r . in
oo fPectRitn e | WRRRLCRCR ST Re o5 br AfREredT Shestiian Pre
caepauvdiof Fesnutd | Wherelnl Ry, i haardgémeith al fosC4Aymy Can Cai alkyl, or
o lohFESUPUBEFL S bR ' B i DBl

prdsagterf adaes suchldetripthgmanite.i nventi on i ncl udes the

R aRh MR hAE AeE B e BBy fcton o
a C@ﬂpmmdb : dﬁ FlormlJJfS I Emmm R, is r@{dd)g_bh?iitg sﬂ_ﬁda?'@le ora f?r%Ction%”ied
st ant i . ree, i.e. associated w ess an 59
S@%@P%‘rcgﬁﬂr@el 'ﬁé@e R AT EEP%rr“‘t"l‘eess than 1 %Q
of th_e ot her_ enanti oner, and m xtures of such _
TR B ] o Pl L Bl o

cHirakty awal exna tidrefiosy $s stbizbloderd, arcluainyereintiomesyandhesi s

iPeRape™, THS AR L Bt BE e e R RS s Ereoisogrers
wighimttdresipe andtdack bt thelindividuet tR @l ® enarstioardrs ofthé compounds of

co rci . vai |l .abl hi ral substrates, or
PRI e ahet st ROk e P R0LREN S 188 thep 5%
preferabiplees) traplRys,am patticulal lesethaa 105 ofyie othes eahhtiosadr, 2
1 th a chiral . counter-i on.QA_FS Phar maceutically .
mwtué%sp? A8 CRAMYOIGER N HW RIBR '?{bsdnﬁk%d'w ﬁ%?tﬁ"‘ﬁ%{“‘& pixtyges
cdnésiing utestaraiaily pquahdmoflints@f thel tavolenahtidmersm neral aci d

suc s hydrogchl ori c .acid,. hydrobrom c aci
Mﬁ'ﬁ8§%ﬁ’6 ??%“’298&'8 SYRGeeh Of Ghad g%%alr%lt,'ono"é’h%{gbyoﬁ?‘ﬁé’r‘ff &S5
issmers eas obtaineeaasnpk ik kaserointhe artae g dsynthiesisi vathaetiird induction or
s ok oS BB o B 25 bRy o B5Lhers
fopexymmé using chibmadagiphy acerdrabumedioetr bareystalilsbiion witlaa ictliral

30, The conpounds of the invention nmay exist in
Colﬁjﬂge&'%t ed as well as in solvated forns wth

pharmaceutically acceptabl e solvents such as water,

et hanol.. and the |jke. 1|n ener.al . . the solvated forns
P BRES sl e dsaPehls s iy BFHHER LR BF BB Hr o
pduiné of Eqn’rmm?; eWmT] amhiaer"ah@/cgmkdjc{b?s I3irddhéoripraeizle hydrobromic acid,

i nvention further. prqvides ar maceutical co sitions
oo ety T M PR B L TR S Sl BETRRR bipBR
adid)rcitnid acidl,, taddiricaaqid) dactia @eidt makid acidy ocapiiabtid, fu@riv\@cid, gly-

007/,023143 PCT/ EP2006/ Q 549? sal t .t her eof hci N acid
COlg APt THAEMG 5 PP ORI Tl 25 9“@@885’%%%?”& sulfonic acid.
auxiliaries, and optionally other therapeutic agents.

Tr;rehceorrtlp?orurrrl]ds af t%gﬁ)%v%mioen mra%/e%;(]iét itr%eulngglvgt(e)g%gt\/\}eﬁ lag i sotl\r/]atgcs] forms

with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the

purpose of the invention.

The present invention further provides pharmaceutical compositions comprising a

indole derivative according to general Formula I, or a pharmaceutically acceptable

10
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ot her ingredients of the conposition and not
del eterious to the recipients thereof. Conpositions
w0 pai7oea4e. g. those suitable for oral, subli ngeed/EP2006/065496
subcut aneous, 5 i ntravenous, epidural, intrathecal,
cul ar sderna | rona | ocal., or ,
sqidherBPt Reiius W B iRgeioRl) FRaRalabla 3.5fRrigs,Bho optionaly
otﬁmﬁgepélﬂlrd@eﬁw TB@I tSrimi ¢ sw@tabam me‘bnsm’e&fgefohmdatlblewm thé

th .
o edGiar B e Sietiova PR Gar Rt otk oy etk
Caapssitits éiicudens. § sthossuslitablkGorasral adiblieysal, mﬁmatahe&;s
RSB RS S8 S PARREARA oS, 15 or
reptabadraictraiiaraland eheplikei &l mrunﬂfdotzkgb forrae fur iadmirigtiatioh.eA
ose or -dose cont ai ners, e.g.

prg{??%g%@ﬁo g%{ﬁ'irr]'lir Fl?{' 'Sﬁfﬁ%ar @l“ "ned anounts, f or

exanple in sealed vials and anpoul es, and may al so be

o sl s Gl R cllipifatelieh 3 bh Proskna s digfdle units. suen

as(:tablletsebapsmleg pwdie&s gramulantbstsmlumsas sMspearthiontst dndsthe tike.

t abl
GRRkTgatrdrie e A R e skfeoSton fiufls PRnien wey
beapreséreat Myirmtrdosé e rrﬁﬂil eéoupecontuindrs, acd.iigjectih ligElainmacy

th .Edition incott Wllja & WI kins, 2000
pré o binpitys SaP BB st TS Ak AmBHER sarf Tortgio be
stbrled irae frieese a@ﬁh(llyonSBMzétQ condipsresgaiting oty tso@hddltictOof sterile
i doﬁf%?ge uni ts ¢ such sl%l Ils, tablets, or be processed
'S ré%[p%ﬁl ‘géerﬁﬁ'ﬁb s{¥ori es or pat ches. By neans of
Mipba mite Gea it plcakﬁaxcemtbae;pa@jebtable awdhdﬂest feey. @stdes@ibagemthe

bR fara BREE CEtraR AR 4l HedTRBI 1 S sfctce of

le;speleO:trnEdleomlIj;pmmotto/r/llhamsa& Bpikiay, Z(E)Ogseaaemsmlly Part 5:

P ek ioa PR T b oG ent ey B ebMBettEd Pl soli

dgzaby lIBllts Guth adlpills tatfletsIdSrEbel prbeeslssd mtafquleagﬁtbpobltbrles or
- t t

S Bl pBats B SR ae f i R erP e RE TERE NS tiE abpian be
applitd e a floidnompedition, asng lm ameﬂctlc&‘smrbadirla&orcm thleefom vidh

ich the acti i nvention_can

P EPEPRY™ 5@‘%%‘19'? 8r88ﬁr§85"’lyt F@ng ”F‘ﬁ%\' QR | act ose,
Fartrmmﬂg sadid :gibsdagysmtsdmematof u@?/eaﬂmhaﬂ h@dlil\{dS@,UClCD Bs fillers,

t t her eof in s nount s
oot b e RS thelie Bt SRS BE  Hebarel By gharma-
celusmngraccerﬁable lagdmmé whicb rdse?not isteeferel vath thi amtcablh ef the active
ti cant a ceut
o hothiS Bn PR Yesif st sooms M BpRHR RS Hieri B i,
ingantibn aan pe apmlrﬁmereglaﬁlcs@hd ommbmﬁlt}dnem&hgieylaﬂbse Bhaech, cellulose
i nv nto ther inclu

iR g el S bRt e RRRLTBHRRLE Sfgunts. For parenterai
adnantetrat&dni, aqrueuusisuﬂmﬂsmgsngotmbeahrwl soﬂm:ohalahe sfedile isjatidble

it aid. .35 t
s RS Hleb cBiseR cchyaiing BRS PR Rl it fSoafsthg gents
angs@ vesttingageais) bedroaeprdegiend bigcol olﬂauM@na@Q/‘ébDZBMB
PCT/ EP20 6/ 065496 Th vat .ves

t he
TheDEt8 AUy D “6’8%8 rrg%cegﬁ%ﬂ cQpESTion ﬁé?‘éﬁ‘i”%efore
desecieqat, mcomtalsatrdaetvmhrpaambmmmtdmarrmMaﬁlB]fowsaamcdsmposamayald
pa%iéé]ugg %’é‘%rlaﬁnclﬁdmg mstru tsonSC%or the use of the composition for the use as

hereinbefore described.
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determ ne receptor binding as well as in vitro
bi ol ogi cal activity of cannabinoid receptor

wonaalzdias s are well known in the art. |n genep&l/EP2006/065496
expressed receptor is 5 contacted with the conpound to

be t t
TR R B T PEORNeaR edt Rkl P opisothe GBT eeptor,
ad dmemnioshin o lesnoncB1 Iraﬁigat askaNAiIngrardd icails. Mughdd8lo
I t or n n rec
AT EogtBh BB a5 Ve RSy vira Bicls e f 4T B Pirmablsic
rebeptbh@odiiatoessare Matkhewn Ovike\aric &1 cj;enekaltemtémed e®leb®riy e
aIs ui t bIe Pr ef er.abl the  ,10.ce

o)
Wi P8 PimeRb i o ebep e s Rl brihibtea e a
fuemtmhesesmtgwsees inelasures alre well known in Lhe art
t Mol ecu i
T4 RRaaIS ot pHipnes sBied DRA by TR CBE Hhiog gene.
préferabhgthidiubran, reteitersts expressenn. suifaiple @sst aafls. Buchlzecell might
oo FE SAI e P aicnl b ERRE ik A At 0BG Resroraby the

cdlls gad dfonarafatatdoridimnal sequences and construction of
Ie e pr.essi

VSR ortBe S ot B BpcSine Xl ingRerBRAY fifwinge ar
(Sbhﬁr@tﬁeetmecn/lolmmztreilommm MOCﬂthME@d{yﬁpﬂm Harabt y

LRl B Ert S DBk P Siad! BRorpat pERE receele i

atfifieldedyl expression alf thel ENARhsoding thierdasBed pmtelmﬁl'eahﬁiques for
uence q

2Bl B S A B 365580 s o

alk bpwow, \ge(lpkr&ﬁm i mesarrstFejmorarcte afl Oﬂhﬁm"* abd:c&ilrllgl\ﬂ‘le@bsmafcﬁ
tible ri 0 i ncl.u

eI fartded sifficdl) i sBho O3k el tidies

prbfesdtﬂy B)Uﬂdflu%réﬁ&&ﬂtbn sifdsdor easeldf ﬂgations@mtabdmrbdrﬁr,ol elements for

”aé?ﬁ?%?&aﬁ‘a “iaﬂé'aﬁ%’b‘gf tb%#-”CEPSd FH@HQ 88%%%‘8? 88” \Rne Pﬁo"ﬂdr?g to the

DNAgbdiog gpqxwmtet mgbml\keowa,@dpresdion gystemzlsdre rruh/a:t/altza:ble
t ct. t '
itk e el i b OEhe ST o BTRAGS iy GolERSEten o
ba(otn‘rua%ﬂ)euka@/oﬁxphmts suoh dxeydast glanocetBaisseat cblis) diangnalfan
surenent of binding radioactively or

eﬁ? Wﬁtfv#aé‘s%eéﬁ?m’/”lnq%& | ed conmpounds may be used. The
Celissixpmisdiah theusedptoadiedthabedr taded aith i tast abnjproobe to sbserve

, CP55940.. 30 whi.ch has a xi mat el y equal
oibgiod SO g niEReb A BrRRHS PPRE Y Furteti onal ca1
Alggaatively iscdted célymemprdnes meatainirepthb expessschCB1 (o GBR)

ond ssenger I es uch as for exanple

e nan R bSe Sbeaito b ALH PP Ranges i n cAVP or
FavikRidsneseerpat hmamg radibacsivelg ucﬂumemhﬂwdbelmdmdmunds may

expr.essi on e l.receptor on.th
o URECTRE Bt GighdSpS B iaBY San g pibBp i fHics 384!
wmmwa@broﬁhﬂt@emaiﬁmsﬁbn@en aneJRMisiading sitdsen

neasur, The. | evel S
PR 5 6Dt BBy Py S e e R re SFopde
méssshgecespaisedsuchces foi exdimple heasureme sicaf péaapior hzedided

%98&?3( lec%vl rP I\S&&Eﬁ%gg Sét9%§§39§hus, such a method involves expression
of the CB1 receptor on the cell surface of a host cell and exposing the cell to the test
compound. The second messenger response is then measured. The level of second
messenger will be reduced or increased, depending on the effect of the test

compound upon binding to the receptor.

12



10

15

20

25

30

35

In addition to direct nmeasurenment of e.g. cAMP |evels

in the exposed cell, cells can be used which in
wa@odai7hexams t o transfection with receptor encodi Pgr/BRA06/065496

are also transfected with a second DNA encodi ng a

ingeBfiop B el Featitern e c AR leup i e g58hecet & ey can
beeyqadagittioin atidgioh tdeatsfedioh mth:recbdvgr emydmgﬁwrme also
evel

iRl SR LV SPERI L rerBlReders, LR spigo ! which
contekeads with tdmesuohactta@&on ﬂ"‘ Qﬁfd@ﬂ teportéegearaexpradsiog magint be

ooy e pios Syttt Rt RBab el Thecond msspnoer
Suitabledteportariedesag. e.g.ﬂ_a‘BTZr alkalive, phGsphdthsenfirfly ludiferael and

Cz i | of sk A P Cu ) i ot hnol. 6, 574
oG e SieRie bratdin e elesd shin P -Eliian aasveg e pel
krioh@ iCBik dreaepirerdesbibdd@of). i Straway €t, Himnderl - &ndWCzernilofsky,

< 10-7 unds ,may be used, as
AR G ictoty ¥ TR0 S8R R R Ecs el e 2G5 Bimpgynas
oremarnmerepepstbr DpEG} Valee prishbe € HOOIM, prefaiably newif Bipat hi ¢
pai n, cancer pain and pain and spasticity associ ated
with multiple sclerosis. 15 Cannabinoi d agonists of
Tftd@nhmmadt rrmly bmbd aglasalgpsit egentair Yeleatmsatt of pain sttteas for
i er di sorders i nchﬁdl nﬁ nmul %r;[pl.e , q
e@{ﬂp% fgperg%"e?sﬁel'%u {PNIG R JIRHERRRBIC PYairlSea A2 8RiG an
spalsﬂicn@/rasocsateu m&ta nafitiphppetriotie, sl eep di sturbances,

PRI S BB A5 bR B Pt

ofathar elisprders mutmamlgamhmae Bclerjsis] ypasticitys tnflamenatia), gTdiL&:oma

cO ouglds couI a1j ﬁ sed .iEJ conjuncti.on Wlth(%
”%’P%é” PSR 955 PePPPEHSH 38‘%&’ gisly JUEFPIRLONY BISGIELS
aII@r‘gﬂesn@pHe&iswmigcﬁhe a:atduo\nasélhlmﬁmtrcte;ry e uneke geNSALiRs Ylisorders,

in n -2. sel ec i nhi bitors. The conpounds of
a iyl{ g%fggwmi}'%@ fstered to humans in a

Tmauédrmmnueﬁi: cold aBUﬂuenIseamdcdrmncﬂorswftfﬁ bthee Utuganfouaﬂaanle

alelatethes taogns. Lllustrati
i ad R sPia et RS r ISRl roos tsaiDs)
in@ludifg CoIX-pgeleetivekighibicaly. wei ght, preferably in a
dosage of 0.01-20 ng per kg body weight. The invention
is illustrated by the followi ng Exanpl es. 30 General
Théetdmautsinds b he dwavitorr @ag be @dminigteedpe hbimane th aisuffideran

Enrys tim zer TM ( Per sqnal em st unl ess .
et BB < e aoBh e iR o GlIE R A B3 ustatvely.
dgzsegé mvaBdordmunsirisicaa bgeah the3ange SelrDO 6@ pay @rikgdoly geight,

ure I | UI d to sem,-.prep. HPLC) was
PBler Y e Rk 00 2 B R R D o 15 o

2007/ 023143 PCT/ EP2006/ 065496 Method (i): Waters

Xterr RP18 0 X 0 10- 100%

g tdo K saledly B8 PR & o ot ent ;25
m/mn; 0.1 %trifluoroacetic acid buffer; detection
Ggl)(era Methods

- Microwave reactions were performed using an Emrys Optimizer™ (Personal

Chemistry) unless otherwise stated.

- Flash column chromatography was performed on silica gel.

- Semi-preparative high pressure liquid chromatography (semi-prep. HPLC) was

performed using the methods outlined below:

13



10

15

20

25

30

35

at 254 nm Method (ii): Waters Xterra (RP18, 5 m 30

mm x 100 mm 10-100% acetonitrile- 5 water over a 25
waorevanesigs adi ent; 25 m /min; 5mM ammoni um bi caPODREP1066/065496

buffer, adjusted to pH 10 with anmoni a; detection by

_%J(lpﬁ&%tgpsgt@ (% otgﬁié(ﬂﬁtgf 386 %grtt |S1 000 /glageetom{rlle-water

ovBobtzenmnétesgttacm@rﬁtl 25 aWhfh; et &ﬂwdfdé%tfcaéibtcﬂbw’fd?edéw&tlon by UV
est er internediate p- Tol uenesul fonyl chloride (29.8

atgS4 1% mmol) was added portionwise to a mixture of

MEBbH @DyWéter%bktaa‘é grm% ¥ mAESAROL 1d@Rnt) 19.100%ZadBitHithile-
and pyridine ( , 313 mmol) in di'chl or onet hane

watgpeveia)2o ”Flﬁ‘éterﬁrﬁt"aﬁtezﬁxﬂﬂ/ myR; |ﬁm|\é‘@”ﬁ‘ﬂ°rﬁ%ﬁ’icaf@?ﬁ@r%tﬂ9f e

acf&!aﬁedl%ﬂH 1@%9 aﬂhﬁ?&iﬁé‘%‘été&u&rﬁ‘b@@w@&*hwr ochloric acid
e . | ayers were separated and the
"b’&M&ﬁPéJPW&y@“S@X‘fSr%fét%@”\Aﬁ‘t"ﬁ di chl oronet hane (2 x 100
m ). The organic |ayers were conbi ned and concentrated
in vacuo. = Recrystallisation from dichl oronethane:

Py, intermed rded tol uene-4-sulfonic acid

I: TiLemdy Aoy 538 tétra}ﬁk/arr%bt%h-4e\%efhyl é@t@r |Fﬂ‘éhﬂ@d|atlel quors
were turther ur|t| | Ca coO

ohr oArEPUBReSHHOMAIGATHE (4P Eng.50%% ETa) B ASERR Reriapise to a
m&td?@l%t @éti%h&@ro@# pyrahd- ;ﬁ-rﬁétﬁémr(zmel@m 7D YnrRbl) and pﬁmdme (25.2

tol uene-4-sulfonic acid tetrahydro-pyran-4-ylnme
Mestsy mmelbtin dishieomeseng F0018%. nkfis nixtyre: was stlrred at room

te%le#é@ur}@'fﬂr sphf t?féhcqu%ﬁbﬁ’ed with aqueous hydrochlorlc acid (2 M; 100 ml).
1- di oxo- hexahydro -t hi opvran-4-yl'net hyl est

Thenlgéerﬁé/mrgtsgpgg egtasy the aqueous layer extracted with dlchloromethane (2

x TRj0" ahly drmPiat BiRRAM dYefs Qﬁér@oﬁbl‘hblnbﬁ Andn é@dééﬁtrétéd in vacuo.
tetrahydro-thio de){]r an- 4- one

Rewysialheation fieay dic t%@mythan%omhsﬁtea@ (élzsaffer(?@d tplugnenoiyfonic
ad.mtéttdmataoawﬁt h3hethyd- cxtdr) THRSWEHREY otrQ m%ré?furﬁml p%rlfled by

sol uti on of potassiumtert-butoxide
silicg gebcoWBIN iemaiegraphy elutige @Qé;ﬁ% Omﬁ'i‘@”?n'rkf‘theé ane to

yidaSa FlHRr qu'aﬁmﬁcbftt@lu@ﬁé Msufoki® UAd RIFBRY ALYy RneNindbhyl ester
stirred for 3 before dilution with diethylether (

(tqtg] vig\t 4 horey 19# fYhat ' d sodi um bicarbonate (2 x 1.5 L)
and drying over magnesium sulfate. Rermoval of the

IS'I'Ol vent |fn vacuo gave

.n@hlne(gggs g, 646 mml ). ) Step B: Tetra
ﬁyaro-th opvr an- 4- carboxyl ic acid 35 A solution of
S § <ﬂ .3 ﬂﬂ’ @ A-CA .A.J_. tnl t rl | e (646 mm | ) | n

et hamerhxt(u@QQ tetmh»dmra.o@gt%ﬁm o @efg BaS tﬁn%t) Ay t@luenesulfonyl-
rapi d stirring m xture of sodi um hydroxi

mg@“\f@@'@@'?‘? (912%31 8 B@W@PQ%@W@@tha@e (%5 hBng’r%P‘?OI‘?thO 0°C
arVMaé 8dlutich: pb)assﬁhﬁteﬁ%?&td%c% M@§ t hQQtrrth)aﬁ ech-bRafd (£3fL9r

2 h, cool ed and the ad us 2 with conc.
adrﬁ’y’éi (CHRRYigR- |Té‘eé%'¥t&r%\8ﬁ%|theﬁ @"omt%wahe ro%éemf’ﬂé‘wre and

stin@amyesin beoV@@quﬂoﬁlﬂﬂh tdfb@hﬁétﬁ&e(efﬂ) Qlastirlg et i disBbRm
blgaltrggrlta?erz (()2rr)t(et1 h5aLn)ean(d drylng ove?r magnesium sulfate. Removal of the solvent
in vacuo gave tetrahydro-thiopyran-4-carbonitrile as a pale brown oil (88.3 g, 646
mmol).

Step B: Tetrahydro-thiopyran-4-carboxylic acid

A solution of tetrahydro-thiopyran-4-carbonitrile (646 mmol), in ethanol (600

ml) was added in one portion to a rapidly stirring mixture of sodium hydroxide (258.4
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The conbi ned organic extracts were then dried over
magnesi um sul fate and 5 evaporated in vacuo to give

WO edorabsads o- t hi opyran-4-carboxylic acid as a brOWEP2006/065496
solid (96 g, 646 mmol). Step C: (Tetra

o YHLERY L GReT B2 CLiTh ERRLRIE e H9ai8h 1080 1C it £ 2Borea to
0 %mbydi tr@q@ﬂ b@hsteh\ycdz Wtu rcanc (hlzdﬁachl)arlu\a&d tsbleladbred‘rﬁranrmmsw/as

g AT oo gy 1R 2 b PRsE d e JRlROmI 3 1 L)
Tl‘aé'ldfqmtﬂmttSOlbaﬁlb ahtyabt@ﬂvefeamelﬁ ané&d mlre)r (;nai@gneflg“gv@ulfate ANRIS

at e ol e .
o eBRRrER PEu R G i i EB A ER R lrARE a5,2 prown sold
(90af, 646 rmiolj ef fervescence ceased. A further portion
adoed and the

sof ; \ I
—‘g&é F ' g3 0. The residue was

t herA aolutibrf ofexd)ramd MnﬁtHy&UEudhycdmptehl(m Bmlatwainml)wrﬁ i on

oGS MRRTOLPBARL £ S Pel PR vRY o pup = soluton of

teBattlidusrtisagytat-¢-camdxyliceacki6ue ntmaslﬁmanegldmm mbly)drbfmran (300
m% T’he(rgﬁ Ltﬁerz ag %%1 L ch%r@tn’ fo%&)n com'?ecpf% room%empera%u%\@md

qL(e]:cﬂed.Tby)mpWEsEaidmb@ oflwaier optil leéfarvésganke measEainAlfu nﬂner portion

| f 0 1.42
oAt SR it RUBELA™ B llicisead TR gy vodlo. me
rebitie¢ nab ytthnoadidiiicapwyitraditude W@remrlmaaud solmtldethamJlactédm'to

. th i te
aigloPRELARE 38 b HIE TR RER Dined shariyaRers ey oA GlER over
sddam aulfate afethelsolveherdeatoved énencab togivaltetratoldad-tHigsram4-yl)-
anul.ar residue was then shaken

T |11
Cu&ﬁ?@c@?%’ﬁ?ﬁ%ﬁ?ﬁoﬁ%@fﬂ Qr ethyl ether (2 x 500
Steb)D: (81 ebibxo-bevethipdioet {fﬁbmrﬁ%vmrﬁetlamd)l 50% (v/ v)

h 25 500 m)
naA oA SR e eRRIs bes e DR relsp LB roated
wuﬂxa salatioroof (tmnahgdrodhlowram@rm)trhemandlom né&hidnch(d7 Lhend the

miadlrd BRtted RUB0 3 fort et e D2 ¥o8 mopnariss e pgating

cantinveatfooa fuothgr ¢ é& tieIoré-removajof all volatiles in vacuo. The resulting

TETIR 5oH% B R R M e A oaBdr bl BREF 5 Soo
mBQilﬁtlﬁrprrEIha'ﬁel(EImﬁ@O%l)Salﬁd B0l ¢v/axdichloromethane in methanol (2 x
5 OTB-(tjllrﬁ%?ed'le?‘(i%B)(eSl&e Wgshtlhgﬁ)\{rreg%d%o%/\ con{noXJs exﬁacﬁlon using

dlériorbmdeltrmne foretcaingiakt thelsotvendmmizinedhwiyt )hermrlrwlsolivemtl%

aatlorﬂ?t ﬂr ?geﬁ 85%? dsuﬁ%tegafg vapdra%zdén %ﬂ%L{ to glve (1,1-dioxo-
hmdahyrtro-ﬂelhlmp({rhnﬁﬂf l)-metmnbl esedrecrapge bil CI06i25g; G%trhrnol) which
r?ﬁt 'ﬁ cEgonyl chloride (244 g, 1.28 nol) over 15
A fX¥%r e was the stirred for 72 h, washed
Steptkh T\Nateee-4és’ljlfmn|ﬂ: aBE:I 1,) -dioczathekativelcb- $mlmlomrmam: Alvimettigl ester

I 1 d d
or oot ok e eV TR AreTioLTP5 o 640
mmes) eluriginehase ml . anﬁQ%d‘Aﬁdlmemylahamxtm/némemZ 6tgh¥0 5 mmol) in
lid f | t Th
orfiigBhyLg T et et b siaken iRl ite
1.98 molh)w‘vedﬂfo:hilrlsr ohe hivaoe, wasatbs atirrédfoo dg h, wastedd wieh water (2 x 1
L), saL{uraﬂ—:% sodlum chlto]|¥de soq etFo%t("? LS gnd dried over sodium sulfate. The

organic solvent was removed in vacuo and the oily residue shaken with 60% (v/v) n-

heptane in ethyl acetate to give a brown solid on filtration. This was dissolved in the
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L). The solvent was then renoved in vacuo until the
sol ution volunme was 750 mM and n-heptane (1.5 L)
w@odaed231dhe resul ting suspension was then filtEBCEEP1006/065496
give the title conpound as a sandy solid (130 g, 408
mol ) . . N 400 Mz 00 5
g SigrorBEngg, pebognoh 3 el uagrcihy gfbate (4

L)3TROs et wehs tlerbredjoved irBacub 2htil the sduBonlyolinel wés 780 ml and

n-bédand 112 s adec T8 TRy Bnd sspension asdasruitonss Insive e die

cdnipuet lay la}sabfl s@lid4130 §0408 mmol). 'H NMR (400 MHz, CDCls): 1.80-2.00

o2 ffarsdaliom s sHERH RBY R, Beb B 6 ). ke
(2H; dnden paidd caslypiyd,iJB.2ci d A sol ution of
7-chloroindole (7.1 g, 47.0 mmol) in dinmethyl formam de

(60 M) was cooled to 5 C under nitrogen and
Exampleuor oacetic anhydride (7.6 n, 54.0 nmol) was
}S h s

784

thtahranzolpmwmeﬂ(temm/dvmmh 4- Gl@r@eihﬂ/MH'Hdeler esatrbtmmde salt
ﬁﬂxgnlon tirr dflor 1dS m ns and the
I—é@é%&%—%n%ar bonyl ]-1 Hindol e
pr ech BolU’@dreofWaehlcﬁrblrtieree(d 1qj 47 .ovasiol ) ivg dwidthyIfoh&nide 460 ml)
neutralit suspended in. 4
wES Ao I iPBa gt b8 RarSUSREV RS € £ Y amme)
wad addedsdvier 10 mind, arairtaihing Thetempetratoe bWﬁN ¢@oC eTheamikture was
wash B diethyl ether (2 20 The aqueous
stlﬁrﬁagggvﬁstc{]fﬁre%ﬁa&%aip]opr |Qt§ \Aﬁ)tffzr:]llggg ml?gTI%e r\ﬁsunng sﬂspensmn
wiystiredtfbots mirscind tamd-chiveo-3+@dfluotdrneghyljcaebopy i Heindale e

pripipiaie s Qterse S DS b WRler o S 168 ando Pl wes 4

suape@deol mlﬁ I\gahuebL(s%oﬂlug] hﬁﬁoﬂdefm‘ﬁﬁb)'r;]ll) &StceipedBed to reflux with
4-y1 t - /- | -1
stififargh] B 40 AR it caandivashed il Kt et 2ot 499

Thd acruéohspﬂaseandmbhyh acidéied tb pH .1usthg 381 rgdmmlo)icianidcﬁnd the
25, 10 C it
el P ER RS A e SR Taes parat TR Al 8P QRG] (¢ ¥rora
7- 8h|dzrog1H7rﬁio(b 3mm1b))xpmratldcm;\m piak SU|EY(7:BJQ rﬁ8r(’5mmol)
- 40, T

m nSTo é'sblutmsreefﬂ—smbrfoe’lﬂ mdakm—:doarboxyllc acid (7. 5 g, 38. 0 mmol) in di-

e SR SRABER (RE ly 3 T At b g afesogtym WRide 0%

disgtersion mgmineral 6il,18.1 @O?GJJ m&ypdmomm deervi@aming roxiethiring the
was di ss

e BB e B e, SR ABR ST o PusPaReBh e
fof 20 mirk0 Tolrkhe-4-Butoniaguid tetsahgtigeamasyiraethgledtered 4160g, (5. 0L

o) Pzt Theiehin e AR GaBEpo t S B TFEBIN G B

Didrettedfotnaaraitie twaé ré.m()ﬂ@i bwﬂwﬁbmbwn aned 4he residue was dissolved in

W%Il,e? @bgmﬁrf%:&lg@g@”&(ms v%asgl gﬁ dggl bOX%I | Ce ?fx ﬁjO(S m% ‘Phe

adliebli® phisaeywelisoqmidi et té- QH ) nahg\'jsIM Pﬁyd}bbtﬂmd):-édra andl theepr&cipitate

fil%fﬁ%r %/f} L gﬁtg%\gg@wafe(s IBW%@ a%( Ly S gﬁ%r]dq {gtrahygropyran -4-

yl et yl-ahghtbsroy+- |adelé-3y¢a)rtm¢thhcﬂ(tﬂlﬂ) ar ®t.0 mmol) as a white solid.

#H-Q.@ SRt 3 R -l 7 = [ Poro 1g|nc?ojre 9 cm&x lic acm)ADmlde

Oxalyl chloride (9.0 ml, 102 mmol) was added dropwise to a mixture of 1-

(tetrahydropyran-4-yl)methyl-7-chloro-1H-indole-3-carboxylic acid (15.0 g, 51.0 mmol)

16



10

15

20

25

30

35

and di chl oronet hane (300 m) under ice-water cooling
and the resulting mxture was stirred at room

wo esopeerabzre for 18 h. Dichl oronet hane and exCBSEEP2006/065496
oxal yl chloride were renoved by evaporation and the

o B RS oo PSR G
stn‘_?ﬁbla@m fe_nmeratpteta‘ssi aim miaMI?mtlgadelﬁdie?esslg_)&lmmbbide
e resulting mxture was stirred. for ] :
wehSemarat by ShoBtatbf oo Y o nkd ik B Bxe P
diﬁl@rbgte:tl‘&imgdmmgﬂ)aﬁlq@equb Jarerh ; dSTy:h s&luticghngO @nl%v;asb addedl, followed
i.ndol e- 3- car i Cc,Aaci e . . . as
oy PR sT GaP P L5 b A il T et Higlre S Bl e 01 .
Theaprecipitate xvas Gillerel Joff athidi deidd & efford dd(tetrahgdrobartas4-g)mkthyl-7-
ot R ge s sarBotf 894 aleiaiPd 579 itlsPidsh Wfe sotia. The
remll‘rﬁxgg(ﬁ‘liriate vm;iwbﬁlnﬂ ahéth (Wat€r (§.x 100.r0l),rdmet overssaaliuam emfate, and
|.0. e A .
coh et FRerG, 19 afqr ey grapyen sy imethyohlorgr Ainsgle-3-
caoipouyidiadid ymideeGlyyd,- 17.6tmmoljiad @ bfawrasdidspensi on of 1
stghif O A i AR BN e I PRt VA O e tiyi-1 4
ind@ér ahydrofuran (100 nl) mas’added 15
hi b l I | I id 4. , b5, |
ono TS SRR 8 1R e RS Db oo RFer O o,
caabw(d ygd é@dvamtidan(s_cm@lzg.or Immqm)riemtnﬁihyab&;rava@ ogirhllp easddadd
i e 0.give 5 -(1- ropy. an- 4-. .
crfPeTPersauirbBy Bhibfee i4d e G il TRMRE ekt tixggaves
he(aEecBatgefILIb&ode hrapb allaseditorduot. & hS@lrécﬁbi’?azl'e_hWaé ﬁlldra_é(gb’é anédried
trat in_vacuaq, resul.ti i d.was
oG b e B a7 o PR B 3 2L O B2 pne
(5[35@;?{6.(2&%0')(3813 v:\%/hiZe solid. tTh_e fiItralte v?\—/as conscen’;ratecli in tvacuo, ?]nddthe
7- or.Q- 3- o3 I azol - 2- on- 5- -1-(te r
el E0 S s iy i B PRt s Tichidneings ] (IGER,
7-p|h|nk)|-$-ql1 j3g4]-083$|tatzﬁt-%-on-5k-)yl)-1 -l(te’;rar}lyd Eo[pfraén-iiyl)rr?gthé/!-1 H—irlldoge (2.6
- -3-({5-¢e car boxyl at e} - .2, i adi azol - 3-
g’?l'%”—"%ﬁ)?qseq &'&E?ﬂl}(jggvr an- 4- yyI )methyl -1 Hindole To a
Stepdh @rchlomn-B{5-ethylcarboxylate}-([1,2,4]thiadiazol-3-yl))}-1-(tetrahydropyran-4-

v fmr[ __){I' io

V

I7- th Qre: 'I((-;[ 1, 3, 4] - oxat hi azol - 2-on-5-yl ) -1-(tetrahydr
LM’—[;&Qg%f4-yl)net hyl-1 Hindole (0.79 g, 2.0 mol)
i n oy sespen6ibl o chivas 34 di4]-oxettiyiot-2 amed-gl)-tetetrab P ra-
m . 2 l ), and. t e ion subjected to M cra
YPp 4SRNt (g B2 BRI E P S kE el B
etiyityamoioenaeXPDvhl, ZBenme patd thie reaction sebjeetbd do mimowavees
irr%@igﬂ%ne?tzﬁggpj‘éra 1I§ r‘nin%ounspr{gna?ndEr%Py% (§&Irr\1/i§enrtE)EI§rmp¥heedrela@tion was
repeathd terotinded ¢rbthetsaylecsmaleorgrhbited agd dolZert rémovi iazatudto
gi%el’ }-)fi?%hé;%ﬁgsr-%ﬁ%gé r&ﬁ%ﬁa@é‘}s@] ,ﬁg]%'@% igg&%?f;'/lj)-ll BodtHrile R ey
yl)imedinldi-binele { B4 lyy A7 axyetpadiy Whité Bdlid2, 4] t hi adi azol - 3-yl)
St)' = Gt F 4= vl ) e | 71 dol

§|[ Lt dl {%@%?g&? ?Alocge'/r%'ﬁég%g&;p%ﬁg& AR (62 0h b STAiE)-

([t 28itbibyidraf3dyl g - (S ahytinoparad-4gjrhethg 1 H-BBoled (7. 1w d 7 ddedl) in

o SR TR EL 4 bt Yao ) Pt B R e A o
50 nimyaly potidravisee Theireladtiad wats )stirrddhéor rtéthharichemgadenched with 1M

hytd(reotcrh?or#i%%rc%f(% zF‘nrf). %g?nertr?am%\lgrgd {e?raﬁy?ocrlojﬂran were removed in vacuo
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17 WD 2007/ 023143 PCT/ EP2006/ 065496 and

di chl or onet hane (200 m ) and 2M hydrochloric acid (50
waorkgo7iesie3 added. The organi cs were separat ed BPEOTEP2006/065496

washed with brine (50 m), dried over sodiumsulfate

areoBmidenaired FlanaM PetRSionnt CORPLMaIT e

organlts wgrevdephra?é¥and waShe@dwiith) brizel($0 ady, eiied evdrodium sulfate

i ive 7 5
o5 Ro A ol zgie gy ting sy Weagriiag g pplumr
chter@htebraphy @rutipy néth 20%y- 50%(\h|\y)| ethylad'tbtafedolnme(o&rﬁ tg give 7-

f}}%?%’a&ggﬁ‘%rpw%hxgtﬁga 4ﬁ)t|h|a iz ol é -yl))- ‘?Etetpahydropyran 4-yl)methyl-
1 B-in(dbie{ (Bedt g, aldymoy)rasra Kghy pinkebliy| - 7- chl or o- 1

stp'd 3@&@@@@%@%@@@&%&3% RN - RS HRad 3.
P chblonidot bynhatiniesteret hyl ) 10

U1 T 2 bl SoREtictinatbhao el of PR B et pltEh”

(1, 2Zﬂhuauu)azmwlgdd(e@tramﬁdmamam §lpnathyleit-indold€3.6Qy, 98.0rrhmol) in

gogmmTap S el R G o 1 QTR 159 rmon

arll teetlylahnére @dumnme @0ionhmod ssqlpxamany Mye freuotieoh Wa%'laﬂowed to stir

foiﬂanidgﬁ wer e (Ya hed ert 50/n eous sod\|Num carb {heS"/

o5 b AT Boured i dp§Parging iy ’CG:‘L YN Y eBer‘fV%?i‘ o

aqlﬁo&@sbdjmmaafb‘oahe sahdioh t(@xsoo vign brine (Moy €00 mi), sdezliovel 0
met h esu i c ac

ﬁuﬁ)?%m% (gghleasr? VE”CP}T]%??]{}] Vafilé {9 &ffgd nethanesulfonic acid 3-(1-
{tdtrahpdiobyranyd-)niethya- 743HIdrb atcH-mdol- 3-Gy-i1, 2n8 thigdiass Heyimelhyl éster

(4&9 ]1% m| \,?,mé{\gcé“ H?méads witiS b &ﬂ*ﬁflcgtlﬁofnt her
e WN"“OWMLvlmﬂemmmmmnmdmbmwmmml

Hngoles viymethyl -1

|+ i nttoh eolﬂfﬂonTof memamemifMC aéld m(n Haatesyudrbpyrac-4adintkthyl-7-

o F#&Hﬂﬁ @W%@% 4 ?ﬁq'ﬁ&.}'rgﬁ%w.%ﬁtﬁn R2Dish PYsdrapd it 20

methyB2-garratidiviohe i(4 ml)-waeddued -22a mipb A ©imatpndinet -y ¥etmdnonaa s

RO SRS 05 Fana) Sod Boiisheh PotRR%R0. 20,9, g6 mmol. The

reaatidnomaat stirre@ .29 oty te@npﬁa&?atmm‘bb 18 h&he remtivm oas diigted with

Stirre oomt er ure
aigiprrethate b S TR st s el SEX gigibe, the e
wéshwgywdh g vﬁihﬁn@thﬁél%la'ﬂﬁérﬁpmd t ﬁllv@lﬁ thkeenerEl@.rtz Mﬁﬂﬂhanmﬂfﬁhe
snhe W ne no an en e W a | a
R SRS ATBPNIA ShlL LT AR S YRR 05 T e PBTFORBR (115 ng,
o.gﬂmlpéﬁimﬁtf@eafa&@rmetm dskl(e.02 @086l has BEsolved k3
e

. I S free base h e base. (0.0 ,. 0.08
ifRenece e i ioenn hiorids LAY SFSHR R el Aoy B0
meidl) Adsdeide@MRohitture Wab Rofderitraied i@ va&Jo, antl. reciybtalligedfrSf

added. Th one ntrated i
SRl alerdmeTioe i sieietissfp oo S Ermoomonae B g be7
mfoB! &4 etiheidrdaplonitié eall Esnast mtd 4eocoppaind, (0. 02 g,
0.037 nmmol), as a 1:1 hydrochloride salt. ESIMS: mz
490.3 [ M+rH +. Exanple 2 35
Exanplp-27 - ChI oro-3-[(5-{2- carboxypyrrol i din-1- yI}rrethyI)

—

(tetrahvdropvran 4- vl)methvl 1H indole, hvdrochlorlde salt
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18 WO 2007/ 023143 PCT/ EP2006/ 065496 Met hanesul fonic

acid 3-(1-{tetrahydropyran-4-yl}nethyl-7-chloro-1
wokooidedi48 yl)-[1, 2, 4]t hi adi azol - 5-yl met hyl esSPET/EP2006/065496

(Exanmple 1; Step 1G 0.08 g, 0.18 mml) was dissolved

O A XL ﬁtﬁ%ymwém Uy HireTthiaber>

yI) [ rzaqtrﬂﬂdlml S{ytméiﬁylmsmrieExa‘tﬁﬂeG Tdje1 G) 08 yeo.Masnrbol) was

aiggs EndoRTe E Bhisdiniie Q3 B8 o e gorabayd thet°

mixtulte vak subjected cacedroveaadirddiatidrt for EB hMBat 180z° G4 G he Onixture was

L MEH le 3 : ,
TSI At rpr B PR SEHRispr PG (MghedihaicfiBile 415 FRBPR o
(0i005 1y, Ylooeehhyl),)as(d 1:1 Zrifibrddebteiacd shlt. HOMS: m/z 461.0 [M+H]".
3-yl)1-1-(tetrahydropyran-4-yl)nethyl-1Hindol e,
hydrochl ori de salt Methanesul fonic acid
m@ jat etr ahydr opyr an- 4- yI }mst hyl - 7-chl oro-1
- 3- 4] t hi - P

3- vll)ﬂ ’ﬂ:étamHWfop&Fa@vét WIOIhethIn’GMdbﬂa I‘ﬁ/droetn@hde salt d
one erl I
(o° Bybfahas SR E L R By A st k%%aw@'y%tko SFE'HdO
yl)2[132 W@lams ylkﬂetayl(éetbraﬁthﬂe r;rSXémiG ovas gs(ﬂtﬁﬁmﬁﬁﬁwes
d R tﬁljrad @“0”1 i) dg‘ i? | di
'?ﬁoﬁe&r% YA PEFLENeRE B\UgH 24 sd’"%t[?’ Y g&fb‘?”ﬁ Jjgeridine
hﬁdudimlorﬂﬂb(ﬁo Rulge1 \Aﬁﬁmmlalsh@dotam;mﬂn d@iﬁidfnatw(b 3oy ZtChmmoI) was

ith.2 M
iR i et UBRGRCF T bVaYH BPg L e Byl at 100 °C.
Treompauadias (ifer@d tigrough 862y SRathM, SIS gigheutd. Fae isewas washed

Es| M5: z 500.0 [ MrH] + 0 Exanple 3A . ,
W'EESTEE?&% Pydhen ?'e%s*{vyh'{h{%\wﬁamswam H‘S}%WQPhﬁ Yrifiod oy SER&RreP
HM@@MQMbG Q&Iocbﬂbrdlthlyﬂti;:tglgﬁlbl;m%bl)lnd(, t(0.?3 g,h 0.862 mmol), az theI f)ree tt>ase.
iazol -3-yl)1-1-(tetrahydropyran-4-yl)nme
E*ﬂéﬂé T/‘T-I?(?% I"]al‘nydrochl oride salt

7-Chl oro-3-[(5-{[ ({N-car boxy} net hyl ) - 2- car boxam de] pyr

ollql%lyl}mthyl) 25
t hi adi azol - 3-yl)]-1-(tetrahydropyran-4-yl)net
(9)‘-)7LCHlodd-3 NSQII({&V yaBoXHnfEERthy - e4tbEkamydépyirdiRlinTel hmethyl)-

(“2 bak 4L al:go gzgl- gﬂlest (I%trlajhydmm/r,ar{%v)m.eﬂwf fﬁ%a%le hydrochloride salt
hy o on|b+d934[(dq[({/\7 c@bbmﬂreﬂw[)(%ce{rbMahhuaabiﬂﬁv@ﬂlm}métﬁwﬂ

N e R e R e ]

adt@rdiny 106k m&uioh dﬁ@adﬂ@@uymg H-RrodGiyhd 1 isteidnsiaes piro-[3- (2

ool e i RV Giathipude s Geriagor 1 cpvsgimoxymeing 21
carlssRaeidd] pyrelidikH qﬁl}h@trgqunhmpthmdazexwt)m -a¥@aidropyran-4-

Chln %gglrﬁ%%‘lfﬁiﬂg di %&r&rﬁ? gaglor;(gfyj/l

eI B AGE s - Sbn i
chistideaus AJ¥aBN0.013 &ll, W 1P mmERsanddpe tbaafich Wagefiréfonas h at
i m xt ure rred to a

stirred for 1L h. T
roQRJSMRETAHYe 1 'ﬁﬂ'@TO"éﬁ?r&aqﬁa%'We‘ﬂ(cﬁﬁ ‘i’f"‘\MPE‘P”% ewerergmeygd by
e\@pb@dowgh@tr%&tﬁ@gewmsmbfmemai@_ﬁvg@ drBRFdAdtRahd (10 ml).
vacuo uri fi y S re
AGRDS i S ion T o B 5ot o GUOTG Tt Tregmiture
wadgarisferedas $esepbadtivpiunmerand washed with water (2 x 10 ml), dried with
sodium sulfate and concentrated in vacuo. Purified by semi-prep. HPLC (Method ii)
to afford the title compound, (0.008 g, 0.015 mmol)}, as the free base. ESIMS: m/z

517.2 [M+H]", [o]p** +1.7° (c=0.60 mg/ml in methanol).
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517.2 [MtHl +, [a] p22 +1.7 (c=0.60 ng/m in nethanol).
19 WD 2007/ 023143 PCT/ EP2006/ 065496 Exanple 4
W@ R)o7/6233ms or o- 3-[ (5-{[ 3- N-acet yl am nol pyrr ol i dP@F/EP300§/0GE5496
ethyl)-([1, 2,41-thiadiazol -3-yl)1-
El- tlet rahydropvran-4-yl)nethyl -1 Hindole,
| oride salt Methanesul fonic acid
(R3'76(1hl{>rtoe3 f(ahwdlklxalowamrﬂo]Wr?fmmhhM/I}rﬁrethb an @- 41-trh1bdlazb1>43 3)]-

di cm/lenhanﬁdrfanme a(:ﬁﬂ 3411}{teiraﬂ1ydropyran 4- yI}methyI -7-chloro-1H-indol-3-

s S AR R SThelfih el ekeniSie oyt o P20t wes

disgahadi natilcbbrcfrmth@na‘rwmlabnd 3®)-(€)- aérehemrdeamolﬂmev(ﬂs 46lgemn.14

t ed di t . .
it iR ok POk S REG SPERR Sa Ui e e ALror 3 min a
10001QUt Treereactibnt wees theg dihited Iredietilorofi@thame atidit@dsferred to

esi. um . ture sf lter t hrou
sFaEED ritfeh Mo @k SSo Ty SndRe st Hntitng Al i e
wé@e@ﬁw\mth @dBgndden saifdié eThaviridiuré Wwds figraarth@ugh a 5 g Strata™
The sol vent was renpved in vacou to afford

Sﬁgﬁé'% ti‘”P% ThedwhsolaRivesitedwitfymethanaland e eluied wits: 2
arirtglér%@( i Metflanol. afHe2sbivedBwEs (dimade@0n va@uith affbrdrteé higanol )
a

le 4A 7-Ch
CQW”S%TFQ .m0 (1R ”[”H9'éir BRYIRe 514783 MsiH] dledo™ +28.8° (c=2.60
g/m]rn Melambly! ) - ([ 1, 2, 41-t hi adi azol - 3-yl) 1-
(tet rahydr opvr an- 4- yI ) et hyl -1 H-indol e,
hydrochl oride salt The title conpound was prepared

E{é}hé@\mmg the nethod of Exanple 4 and 20 purified
7accor 1719 to HPLC (l\/bt hod [ |) u3| ngLI- +)-rtol énol

1 Et%éﬂvd@wm 41vl5)methvl 1H—|ndole hvdrochlorlde salt
(- Met hOX é N- car boxam dO) met h
wa

t hyl
ami B rﬁﬂ")poep S PISHERTOL 3l aiad . motod of ExAmple 4 and
p@meaa&écﬁa.hglﬁwmﬁe@\(mew ..{IJSW@H_LWJP@.”&,MQ% 65 3

i fl uoroacetic acid anesul fonic acid

acgie(rrildQ@er,ogdme EsIMS: m/z 447 0 [M+H]

hydr opyr an- 4-yl ) net hyl - 7- net hoxy-i ndol - 3-yl)

([1 2, 4] t hi adi azol -5-yl nethyl ester (106 ng, 0.25

prepared according to the nethod of Exanple 1

7-NRkHiSky 5- (BRI NxarbbRehiB o Jristh R tRflanfn6 &R @i-11 1101 4@ thid@Szol-3-
dlssolved I'n acetonltrlle (2 R and transterred 1 nto
31 ifedralygoRyre /1) Mgty Hiflyarogegticacithsalt.
hydrmsﬂﬂb@ém@me%&d@m tétrar@daaﬁg)ran a-rygmemyﬁwéﬂmxy indol-3-yl)-

arbonate (17 ) " weré added and

. %éBF'?@'ﬁZ%&Y'WPE‘YL%Fé&%d“@ DHE @%Q@P?Wﬁ?aﬁdir@ﬁo ahe

mét@@d ©f EREmpRO1 (RiRNG 7 1hsdtRékyHdioleThtéadobtt 7-BhiERIindBM Tk d-5|§6Ived
free base was purified by seni-prep HPLC (Met hod i)

in @getenitrie (2 WH@nfilt'ialnéfeff SPHJBQ: Adnigiowzvy vigl. Ni“ﬁt'\ybg'b%i%%?mtde
hy@%c@ﬂcﬁ?@b%i WG, 4[26 rﬂiﬁﬂnol@ar@cﬁp&ﬁ@élﬂm cEfoNe (A7Z ntg22.28 mmol)

429.
were added and the reactlon mixture subjected to microwave irradiation at 150 °C for

30 mins using an Emrys Optimizer EXP™. The free base was purified by semi-prep.
HPLC (Method i) to afford the title compound as a 1:1 trifluoroacetic acid salt (17.4
mg, 0.03 mmol). EsIMS: m/z 452.1 [M+Na]*, 429.8 [M+H]"
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20 WD 2007/ 023143 PCT/ EP2006/ 065496 Exanple 6
7-Chl oro-3-[(5-{N-[ 2- et hyl sul f onam dol et hyl eneam no} m
wetbdoglo)31¢s 1, 2, 41-t hi adi azol - 3- PCT/EP2006/065496
yl)1-1-(tetrahydropyran-4-yl)nethyl-1 Hindole,
Eh drochl oride salt A m xture of nethanesulfonic acid
| oro-1-(tetrahydropyran-4-yl)nmethyl- 5
7- !Dhl#olr@d@dS-Wh?l-methf/I%uIﬂznéhﬂdd?etavlemhmﬁ}mdtmmtdﬁVQ Asiiatiazol-3-

0 hhyd(ocnv?ld?a sar?ot assi um
( rretAn&noetsml df mmlmnia@mlﬁtri’wdac&@ BQTambrtm Jitg ttalocindmrard4-yhakthyl-

1R F%—pnlﬁrn?%"@%"édﬁrg%é REPE! Eahidie {58kl 44 mo. 0.10

mimof)apbtadsiuom catbondte Q5 Enigo0. 4]rﬁmni) a8ad Nl'he reaction

R e R R e R Brds So BRgre g g

teghytdesfunant(b n?) Abetoniiié €2 inf) wasesubjeoteld. to ffierowetdianadlation at

ia. sol S co centr ed 0 a .
QSRR ST a6 Eoditen B s PN o ortde s Sptyes
tuBé.UtHengbaMvi 8 \A@Zhé&@ﬁﬁ frethéhol éﬁdh;lvién aleidavieh 2 M ammonia in

met hanol in acetate to

m@ hgg t'ﬁréeelfnre %QIH‘;%EA)m plats)ﬂgjtlf)n Wes cet&q?ﬂga}?g in vacuo and the
obthide @ eRldueivite aikiéd BP&@%h%rdﬁ%o@@bhﬁM@%Wﬂﬁ GE100% (VIV)

dition 15 o Ior lutio
etaﬂ &chigie 'Etrh'%ﬁptaffyﬂi ‘Qd‘i‘%i‘?’lﬂ& INggt ¥'r?€e‘@F9e*é’ %‘é?s@e free
bds@ ocﬂtr%tthnéltcoﬁipbaﬁd (I-ﬁ/di’&c)nlorl'ﬁb gafifotindfiéh WaS aEeGRINBy tAé @bdition
in vacuo Q a

I 1:
of iydiogeh cRPTidR {@’g?g“‘(%” ft \866@2 n??ﬁlt? a%%@ﬁ%?#tﬁ? Jree base
in 2{8hy0 etr{ewbﬂ\lﬁtu])+The4|816<tLﬂre [\AM*st]orhcerﬁl%té@QaWEb@) ©Afford the title
co[Zri_p’%glln %glaﬁ‘ﬁ g&y%é%hlo 1(1 8) %t hr%olg aénll\qg} n'?zt 5h(}/6|8 (

[MANRY T aBy.diappran- 4-yl ) met hy| - 1 H-indol e, hydrochloride
salt The title conpound was prepared foll ow ng the
nmet hod of Exanple 6, using glycinam de hydrochl oride
Exdmpledh of N-(nmet hanesul f onam do) et hyl enedi am ne 25

YOrG Ij\Ecaxgoaxlatm|do§me|tY1§/ﬂam|no}met%vl}([[I IXli-éhlz%’r]nad|azo%-c2%-\§:f)] 1-
(t&rafi?dir@bﬂ‘a? 4(\{Iﬁne|5tﬁw=1g-2mﬂﬁlbhm}0yt}cﬁ?ﬂdﬁwb)sa(t N-{met hyl
su n am nol net .
i ot Bpnd Vs PrsietedoliiEg s mathgp pf Exampless. using
gl%tumamidé Fy&@cbﬁoﬁﬂdhﬁt@éd of Nxmteh@rnew:oﬁamidﬁ)fmyld]ediamine
-1 (-C| - etra - nyl -
hyfr.éqﬁgglgp ﬁ;ﬁlﬁlM%[ T/Z {ﬁ\ﬁ%/'\é% %18?6-[&{-13{] met hyl ester
(Exanmple 1; Step 1G 60 ng, 0.14 nmmol) and
2- met onyet hyl am ne (41 ng, 0.54 mol) in
E I8k dr of ur an (2 M) was subjected to m crowave
7- ChrowLBaIs rom {mne‘u&&v@trﬁmu\mnmﬂglfoﬁhﬁaﬁmhemm}m 24k e
od t t SCX gi gs tube.

2 o $8€nd then el uted
Wi t hA?m%r@WHtl@arie@ulfﬁ?ﬁdW@di@B [7 ’éhlerdmi(tbmwdr@pyaarﬁmm)methyl-

O| ugégﬁm?algdﬁliaaﬁaé %@ ﬂ]yhgﬁ{grg(%xamagrl]g 1 t§] Qll%t %Ior;r?d 0.14
mmol) and 2-methoxyethylamine (41 mg, 0.54 mmol) in tetrahydrofuran (2 ml) was
subjected to microwave irradiation at 160 °C for 10 mins. The reaction mixture was
filtered through a 5 g Strata™ SCX giga tube. The tube was washed with methanol
and then eluted with 2 M ammonia in methanol. The methanolic ammonia solution

was concentrated in vacuo and the obtained residue was purified by column
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WO 2007/ 023143 PCT/ EP2006/ 065496 chr omat ogr aphy

eluting with 0-10% (v/v) nethanol in ethyl acetate to
w@zae/0231ehl or o- 3- PCT/EP2006/065496

[ (5-{[N-(2-nethoxyet hyl)am no] net hyl }) - ([1, 2, 4] -t hi adi

crf&Baiogiaby biptha it DRI ERae i haeaiei ke PflpS -
(PG oo B 0B Dy Sy -
S e L Bor o A By P ge 267 £ okany Wk

mB%hbh;aaN@B)ahfmﬂmbthyt}h [0 j4iHeniddiszong-yl)P1 I.tétrlmylirc)pyrah 4-yl)methyl-

/? Ch%g(%g ﬁ %18QStr|§mV\@ﬁ}mSet 7 ed 7h ooowoaﬁgilmgtﬁanesuﬁonyl

chtdrider (il @l engnasl 7qn|rank) hedichIWOtﬁmtmbr(am Wé:f)stﬁrremi at regrd t he

h
effippietis 455 Do EesAm L B e bPRELaH A REYe yBy cheRthec
witH‘lmethathe(Oisoﬂpaudl the(@iktut® warg pufificdifsly catarhn chrEBriaIt@ramiyz

elvtg}g ﬁ%d%@%f’[(i’/ ?tggrag%l\égﬂndb?ﬁx@]{fo)give(ﬁ {tge compound (37

myEl. 0DK peidiy EsiS: omy [5P) arfvrdlaited st )MEHTL, 2, 41-t hi adi azo
| -3-yl)1-1-(tetrahydropyran-4- 15 yl)nethyl-1 Hindole
The title conpound was prepared follow ng the nethod

ﬁm@@l e 7, using 7-
- { N\

mémqekmﬂn»ﬂﬂfowr)ammwmhmwm\2I 41-hikHinrslGhe))-1((fotanpdrep@ran-4-
I:anq! ﬁ_-!gt Eolxyet hanesul fonyl chloride instead of
nyl chloride. ESIMS: mz 564.0 [ MtNa] +,
542. The2tdle[ddtdlotind wiax pragplaeediollowing the method of Examgle 7, using 7-

Cf‘\TOé‘ﬂ [ﬁ# mﬁﬁéﬁ)ﬂéwd%ﬁet@%}%ﬂp a}me%o > (FI ﬁ]t tpua)c(i zoI- -yll) ef hy

(tettmhgchoayrah-43yl)nhe)tﬁyl HH meblea(rEy(drrmw 6ANart g-neatedxygihadesulfonyl

i3 R SRt e o FRS iR dEReR ez

[MH)O nmmol) and triethylamne (0.67 mi, 4.80 mml) in
di chl oronmet hane (10 m) was added

2- met hoxyet hanesul fonyl chloride (761 ng, 4.80 nmol)
Exdmple and the m xture vvas stirred at room

thmdLaeolb(svll)]alveetramsrthanaﬁtt/IerdethIm—I uhdolel. bvdlrnmdsmmesaltBO

h onbi |
ire FPESNaG e p AR Rl R R RRE R 0 A 0g
minol) @it ammhwarﬁmet(eﬁv niﬂ_u4 68 yraas| piordydhdoromettiahy ()6 24) was added
2&%&@%{@%9%%@%%@5@%%3&@ gtee{q{iv(;h% )5t 8%c, and the mixture was
stinfet! a0 rooet temmsalhrfegnaahdéhamdcﬁdﬂ mikturé 8/asipprtitionaebdtavnon
t
aidfotyleui3 ARG WAS TR Al b ETRES Bt ded Bt GichirdgiRane.

THe ¢oznt86eoaagameﬂdy¢k§wé>remmshedyﬂh Ibanesdnieﬁmvemazﬂmm sulfate, and
base, of the

oo e Rt Y P S AT S B g0 Exarpl
méthuxyahlganeﬂelfdmnml'l”he mhixtueecofdV-B-fert-mhdxycarbtnylaminoethyl)-2-
me&%%;}eﬁf?ahr%gﬂl%onyn?& Ard/En Tk t‘lel) AR (83rf1I¥|w]as &firred at room
temperature for 2 h, then at 50 °C for 1 h, and concentrated in vacuo to obtain N-(2-
aminoethyl)-2-methoxyethanesulfonamide hydrochloride salt. The free base of the
title compound was prepared following the method of Example 6 using

methanesulfonic acid 3-[7-chloro-1-(tetrahydropyran-4-yl)methyl-1H-indol-3-yl]-
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WD 2007/ 023143 PCT/ EP2006/ 065496
([1, 2, 4] -thiadiazol -5-yl nethyl ester and

wok@2namunoet hyl ) - 2- met hoxyet hanesul f onanmi de PCT/EP2006/065496
hydrochl ori de salt. The obtained crude free base of

e fsripdard- S Pt an B ArinedyPer s ne ti t 1o
memﬁWMesElﬁanBﬂdmﬁWr&ﬂﬂarﬂe[th Hihe othaibx@onobe frﬁe base of the

t|t|8tcr(?mp§g ?% T/%% pﬁ% ;%regg.o%% ;ﬁerd lee r|fIL|J\grroT§ct:e aC|d saﬂ}oﬂhe

tithel Joinpbu (d. BBy sly0528. GMM4H]Y.| ) met hyl -1 H-i ndol e,
hydrochl ori de acid salt Methanesul fonic acid
3-(1-tetra hydropyran-4-yl)nethyl-7-ethyl-1
)k&mp_id(ﬂ 3 yI) 10 ([1, 2, 4] thi adi azol - 5-yl net hyl ester

O . I )

ymmS(sezndawdopvradmyvl)nﬁhtm}menaa@tahmmoémoﬁﬁé atcid sa|t5 n1

m crowave vi al and £ot assi um car bonat e was é 7Q
ny, Ige @E”WPW'C@B'FI (/\/etﬁtrﬁhyde\PFﬁ’éft‘rhﬁﬂy')@PWI E@trﬁ(}n”dé” ol-3-yl)-
([’ny d[tmaa.b,@dsusiﬁm(e&@l &der 80249, 0ol &B%a?@d@ébb&hh@to

heated in m crowave oven at 100 mns. After
Example ., ugigg d SAVINEOle Mstgadidesirraindoles was AR RN WES
diftérohietned1 Aey M/%@m‘f\ﬁﬁc%wéved\/la@nﬁ Wotﬁsglﬂﬁi éh?lb&ater heas added
(7§r anl%jghase was separ at ed, wash water, dried

v

D felloweg byt @emagwaﬁamwww@aé% gel-21

mﬁbgdﬁlé’mixtd’h@% RSNl  nRFovVeVEn Gt 168 o BUARS 9AFtr @Boling
based |solute colum el uti n%@vvl th 50% 100%

dquyy R?)ro%'f‘ HgrnPergiies. dbe MU WasRaaioned Retwees yvalelaidya s

digoreaictifel ThdolghBicndsowbs 6 CPaﬁ‘@tea alvasHey wi® wHtes atiad Br
it in dry_dichloronethane an ddi a 2M sol utjon of

maghResiyn %H!'f?éﬁ‘- ARHEVREPOFHEC M YREUP- heecr% bypPrepeiigdfpnazg
s@x%lﬂmwmid)on £2 lgl\@baaédus%&; dollivt i]utin E)Ftﬂlmb/ﬁ1d(§% (v/v) ethyl
msthxlsulfony | pyrrolidin-1-yl

Cf(altﬁge Ky~ 51er(>tﬁ¥ 2Th@]f qemaéalvg\qu ger%d)lﬁ_tolts I‘Q'grochlorlde salt b)}l
d.ééoﬂnﬁgaahmddr@awhmrﬁeméam&ydsmﬂg WMten dR DI RCdthér tb Gford

salt Met hanesul fonic acid
thia (it 6PYPAMYA (AP MePifY MM H{ﬂ”\/@ 'P¢Z| 42800 MR -
([1,2,4]thiadi azol -5-yl nethyl ester (60 ng, 0.14 nmol)

pr epared according to Exanple 1 using 7-ethylindole
E’%&S&i of 7-chl oroindole, was dissolved in dry

(+¢ir> ZlH ey 30es- h@lﬁfeth\ils]ulf@h\)llp'vﬂolﬁilr51m}rrf@tfﬁﬁl)qvwfﬂ thizlazol-3-yI)]-1-
9) / - rretlhylsulf d)p rrolidine (104

ahvargbyan-4-y1i I hsingele: hydroghlo
m crmmmeswemc atzudlm t@trérwdrﬁ;ymm—y()ﬁquw -ebA-aHtihdBR-3-y1)-
wi t ched om t enper at ure,

([t %é]tﬂ'?Si‘PG?"@)M{ﬁ'§thyb?f’rt’%& @8 mg toh1 4d1“@ﬁ|>c9f‘?ﬂ?é%%ﬁ?8rd”ﬂ€h@rﬁxamp'e

1 vaishetlihdoldaiseradan @- @rdr@ﬁd@yanammduﬁu bmabmethane
“After evapqration to @?ﬁ/ness

(150 inf3 gl igroyag vighfeliayred Ryo+(n- é (%FW}ﬁH”f yLPPYrﬁ‘@] dwet(ﬂo‘* mg.

0. 5%&9%(rwkm)e wabwéata@ﬁiaatrﬁcro\nav@r Hentaaneo °Jhe 3 mins (fixed
roduct were conbi ned,

fractions 35 containin
hald, 4me sitehpd ) ariiai el ’%rﬂi""f%gtrﬂ%ff‘ t‘iiUP‘i’rP Usgy theyixturg RSy
dilStdoatieh JMI&GPﬁe‘ﬂfdn@mhen Wéa%héd @8h RASL ahg dﬁ@@d%r&ﬁé’gde@h%

i ts hydrochl oride
sulfate. After evaporation to gyness the crude product was purified a 2 g Si-based

Isolute column eluting with 50%-100% (v/v) ethyl acetate in n-heptane. The fractions
containing the product were combined, evaporated to dryness and further purified

over a 2 g Strata’™ SCX column. The free base is converted into its hydrochloride salt
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WD 2007/ 023143 PCT/ EP2006/ 065496 by dissolving it in

dry di chl oronmet hane and adding a 2M solution of HCl in
wetbden3ied® afford the t|t| e conpound: (8.0 ngpCOER®B6/065496

mmol). EsIMS: mz 489.1 I\/H—|]+ Exanpl e 10A 5

byr7 %E%qj]\y Ing @,r&cs%pkw%cgr??t (}[ Age'ta BX/I Qo?&fotr’loo’f?f& (ljnoétﬁier? ?o

affdnd @i talz @ompoymg: 18.0nhd, @tmzsrmnhbt)p&slm& Ay H39reIMyHF 1
Hindole, The title conpound was prepared according to
Exanple 1 , using nethanesulfonic acid 3-(1l-tetra

M@%an4yl)methyl 7-ethyl -1 Hindol - 3y|)
t I

thid—dlalzdleﬂ vlf)i Mtétfz(ﬁvﬂiro%vﬁélnthvladetazlmH Erdmlerret hyI ester and

:,‘f[;m%dofo%p@pwéepﬁe PR

mé&dbMsulfoniz abiti3-@ l{efvﬁ’rlrﬂdfopyi:‘ammiyl)meml -18thyl-1H-indol-3-yl)-

b3 Aedeey Byl s Gagid 3T TRipvarByRn it

chidret1i-Haing iy a2;4thidd)arek Sy imethyHested ahd4-[({2-hydroxylethyl)-

Ca:}i/e?,%ﬁaa ﬁulﬂgr?fp g,er Tﬁ@@ﬂ)9?32%r‘rgce%wmo_[prll_r'glllnn%}slretl?ﬁar&ﬂn)a hydrochloride.
ELIMS; gvAb1h3 §dikdp ol - 5-yl met hyl ester (60 ng, 0.14 mmol)
is dissolved in dry acetonitrile (1.5 mM) inabm
m crowave vial followed by
ExXanplp-12- hydr oxymet hyl nor phol i ne 20 trifluoroacetic

(+2-§-'7%h°ﬁ:;' t[(_§f ﬁ%@&%mﬁ% tﬁglj

(taftmhk/dropwae 4nv|)nﬁeih\e likkinbelat ed in a m Cro- vvave oven at
160

¢ o 0p e BbR e S uS SR R S b vk & 2y pncosar -
([1.2e]thiediaole&-yimethyt eésiae@0 bed, \@ek?lrmdﬂot)hEI msmmdhanw agetonitrile
(i acdh AGAR RIS oS T o RO PHRl
truﬂumga@g aeuglsu?](m rﬁg;(e? andolg\pamsmtremhrb@w;mef @messg 114
oduc e se so
miplaie PBletyolie R S8 St uTe RS e o b dled i a mioro-
wavehaehanec0 T éorformitt Alites ooolntgeddwmtg rbdre tgmpetatiire, dnemixture
is %Qgéoolrgt%g 't%g N atcﬁtﬁ,ﬁ retzs?q]Lger é°”8§ ggthe§ntcp ﬁ\/OéB @falneez %nd
waatet (T hetaqumtd;rpmbé d}gsamereﬁed! Jtwdsyied aganh/vlwth m\gatert ammthdro;ganlc
t h a sol u
orisef iy el g PO s fune R fl AbtiRad Ao Pyffos ol et le
produdt Js puriﬁsd B2 g Bi-rzaséﬂ'/lsequt[el\szld}'m eIEﬁiTEg \?mﬂt Syd- 10f)%8)(16ﬂ)r}9th@|
5 { oW n
] b B fa g A A 8 fetec
toainyress gydi fottlet purifize, ovar a E@Cﬂf;G))O coluBin. ﬂ'heérﬁeg_baﬁe Tﬂcnsverted
t . .an rific n_accordin
oA ndr S8y BB b el EahE st oe s ks
sdiutisni§ €ICLR ether, to afford the title compound: (44.3 mg, 0.09 mmol).

t hyl - 3 4- b d t hyl | di 1- vl
tﬂ%ﬁl%(%i'a’i'{'ﬁli[ (car oxam o)ms yl I'pi peridin-1-y

t hi adi azol -

The method of Example 5 was further used to prepare the following compounds
using alternative amines instead of N-methyl glycine amide hydrochloride, a reaction

time of 5 mins instead of 30mins, and purification according to method Example 10.
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yl')1-1-(tetrahydropvran-4-yl)nmethyl-1 Hindole, The

title conpound was prepared using piperidine-
wd20d7mesiy| carboxylic acid 5 am de. Esl MS: nper/aBR0d065496
[ MtH] +. Exanpl e 12A
E7- Et hyl.-3-[ (5-{[ (S)- (et hyl car boxyl ate) net hyl | - N- (1- hy

hyl ) met hyl am no} -

7-Eetyh g (5-{(HA (2arbdxdrhidayheandlpip@rigtin) 1Ly imd th ¢li-([ & 2 idHt o ad azo1-3-
R/ DA th I-rl Ij—indql , IO 'ﬁhe title conpound was

- 3 Plerine. EsIMS: mz 473.0
[ MtHhe titexamploand 28s prepared using piperidine- 4-N-methyl carboxylic acid

i ST T 382 0 S ol By e a5 ) o

1-(tetrahydropvran-4-yl)methyl -1 Hindole, The title
g2oMpound was prepar ed using N-nethyl-N(2, 3-

propyl )am ne EsIMS: niz 445.4 [ M+H +. Exanpl e
7-EByRB-[(5-{[(S)-(methylcarboxylate)methyl]-N-(1-hydroxymethyl)methylamino}-

mf B TN G oyl it Sa e Gl L R do! P
t hi attiestitiel codrppuhd whs piephretl wsitg (B methybbdrinep \HsiNS4myd
-1 Hindole, hydrochloride salt Step A

4973[@%?10- 1

-[ (1, 1- di oxohexahydr ot hi opyran-4-yl)nmethyll-1 Hindole
EA sal ut,,,on of 7-chloroindole (45 g, 296 mmol) in
ormam de (450 ml) 25 was treated portionw se
7-HtHyR3-$Gel NHa, Bdihryd chery 6o 0 94 ohiethy@ingnaimeithiy YA 12,4 Bihiagiid zpl-3-yl)]-

1 7. 444 rrrm; lé'!Tlfge @'xture was stirred at room
—é@‘@m e L =L €. Tol uene-4- sulfonic acid
1, 1-Theotitie-doenpahyd mas praparapysisnANdnethyiev-(38- est er
{95. 45 300 | ). dded portionwi se over
i R IRy B e B A G ol OT ot erer at ur ¢

for 72 h. The reaction was quenched with water (2 L)

Eand Ithl‘é precipitate 30 filtered off, washing with

3 x 300 mM) and dried to afford the title
(S¢-GrprdonoeB-HS-{[3-N-¢h pdroxyettsy\sadbbrarhid 8] piperidin 6! -pitmé thyl)-Gt 2p4-

( B00A Bbl)tiovas! Toctdbrthdoke (45 ga2eA oNeIYin dnesthybhmaniteeso mi)
nitr n and trif|luoroacet.,. ride. (74.3 nl, .5
wil bt 98 Bttt Wi SBEPBGS e U HisheSihd rinliair i 8 o
44dah ool ) STHe mikinee miaststired aaeoal teowecdhtdre foveB0mindtesVibluene-4-
7/ 023143. PCT/ EP2006/ 065496 ,to roomite ratu
STPRE <2, T oS aoarg - e Ty DR e G A Oyfoupmon
wés3theh addéeportierswibé bvey 15 minutes and the mixture stirred at room
7-chl oraq- 1; 1- di oxo0- hexahydr ot hi,opyr an-4-yl ) et hyl
tefigB b for T g RS Wik Bt AR O RS bibihate
fillprezicoff) waghiag wiis Watért (8 xe3D0ohl) anavesdd togafiord theuitie eompdund as a
cof e 25178 g, 266 mmol).
Step B: 7-Chloro-1-[(1,1-dioxo-hexahydrothiopyran-4-ylmethyl]-1H-indole-3-

carboxylic acid

A solution of 1-[(1,1-dioxohexahydrothiopyran-4yl)methyl]-7-chloro-1H-indole
(79 g, 266 mmol) in dimethylformamide (800 ml) was cooled in an acetone / ice bath
under nitrogen and trifluoroacetic anhydride (74.3 ml, 532 mmol) was added

dropwise, maintaining the temperature below 5 °C. The mixture was allowed to warm
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danmp solid was suspended in ethanol (500 m), 4 M
aqueous sodi um hydroxide (500 5 mM) was added and the
woooroeasnas heated to reflux with stirring foPCREP2006/065496
The m xture was cool ed and the et hanol renoved in
vacuo. Water 00,. i tane
o XK =B A RUTIP OB A Do sc BT gl (L) The
reamtimgmshhytdn{xa bl @bk@h@(ﬂh@drotthS}ﬁjraus-QBmtr@t] Wﬁfluoromethyl)

Ay F5nSrb st Bl tes tileted Bl Sarhibc e Bt da P At The

detap salid(Wa3 msp&%dﬁn’eth)anoll(aoﬁh&)p4®l aqueous sodlum hydroxide (500

mljivaﬁai%ﬂa%?gé e’ relé 98@3 g%tga t h gﬁ)égrfrmg?oryj ﬁ r‘ﬁ"'?"ltethilxéure
was oddlay amdlthB elhahotiieaoveth &X\&mﬂd r\thar oD0rran ady h)heptang| (260

iy Mer AR MRS RS e op i sPlEtty hylentoric acid

The duspgesiorawds ﬁll@ab(y bff okashirigdeitt Water(3 x Q@Bmmmb)drmaso afford

th?gﬁggﬁ"ﬁ{’%ﬁg g qu%é\ﬁﬂ%%’&ﬁéﬂ% Lﬁgn?ts room

Stepah arahle-1-{(n, 1vdioxmhexat ydrbthiopysindd gl e thgin ticinddle-3-
di chl oromet hane. The resulting m xture was added

calbox@Mide nver 3 minutes) to a cooled (0 C) mxture of
anmmoA solatidry ofr Batlore-1-[( 8 3%ieokhixabydrothiopgita@rd yl it yif ))H-indole-

> PABaRTE aeRuy Ths 2Rl Tu etpro St el Tlas foeq o 06

urdie€ hitrogematd axsyl \walritid €18 120 ZBGmdﬂwamadfcmdmom@et'hm

d t - th hi
mBfcd RS Rl AT oPmanT PP R 5 MR SO torR i apOratec
in(V2acoo &00theirgsidue hispbadea i6 Zilohlo%}ﬁethahé Thedeslilitgwiixture was

Eefislntihcle™ "E%%zai)%8&08'853%@)@‘&”?8%5'%%3%'%@“%@6

(36t olutioBtirewatar, 750 ml) and potassium carbonate (56 5 g, 410 mmol) The

rebiffifl BbBska b spafaiph B8 sUSETBY I h0rhe SRHERI rdnd BB

remoxédi frevaeiio and the pH adjusted to 8-9 with aqueous hydrochloric acid. The

7-chl.oro-1: ..1- di oxo- hexahydr ot hi n-4-yl t hyl ]
subpfict e eb el s RaEng Wi hle? (25450 mw;he)gﬂ%e% aoo
mi bho rmwl bthey (2sx80@EmY) ankil doied d@aﬂ‘cﬁd @r%e title, contho@nd awal sandy

|nt r_of 0 mM) was refluxed gently under
Coljﬁ%r? ﬁn&? ﬁ%’?ﬂf‘q?]{ for 3 h. The reaction mxture
Stepd: (79®I¢Iemt-‘r-é(l1 dedioxo-aahpdrothinply esth-4plimethel-S€[ 11,314 1-oxathiazol-
Sfiltered. off. 30 The solid was taken up in acetone and

Jnd s concentrated in vacuo, cooled and the
r esLAtnlxtgreknjﬁf-crﬂmbdb[(‘eﬂ-dmmh@xénydtcﬁhledyreﬁ-ﬂ ﬁ)mmbtldyl}’a‘d-lndole-

3 t&é)rbggrr%ag ({(518 gt ﬁé 5 mmo Vgr?éjcr:morogarbonﬁwh%nyl8hlor| e 85 05SrtnF%0 9
mifroQin wtrahdrplutanl180 mdpwhlsxamhyeﬂ odrily apyearitrdgenl yitredtingriglfor 3

n Hektiiof MRS RE e hirdibd Ediib ot el e sdie hiofed of.

Tige jid m@stakenly p]m dalcebooe ket m,/m ixtutré wap eoacenratdd) inettyd, keoled
1 Hindale A f_ . .

arp i F & Sing SUFolb U seR6 flisrar i ane s b 2P 138 Yl somppopnd

(8:73,(2118 @3m&)): oxat hi azol -2-on-5-yl)-1 Hindole (8.3 g,

ﬁgﬁﬁgac Q.)p,ji‘ R%e Uo%lnh&aﬂwsr {h%%tvrean(g vl)met’nyﬁ 9%(5 26 VIO

45 FPC17 r4vivieJauviere) Xet—xyl enes

_h_@@,@an’nﬂohvl%ﬁﬂ; Ztﬂélataeldazal-&vll)]erd‘d maislel; etf);brux 1f bmnaur’e wifRhi&chloro-

3- Cveasnuo ‘F t(ﬁ],q-dioxo-hexahvdrothiopvran-4-vl)methvl]-1H—indole

A mixture of 7-chloro-1-[(1,1-dioxo-hexahydrothiopyran-4-yl)methyl]-3-([1,3,4]-
oxathiazol-2-on-5-yl)-1H-indole (8.3 g, 20.8 mmol) and ethylcyanoformate (20 ml, 202
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sol ution was concentrated in vacuo, cooled and dil uted
Wi th n-heptane until no further precipitation
woewmaneads The resulting solid was filtered of PCT/EP2006/065496
mashlng with n-heptane and dried to afford the title
ture buff..col our lid
ol s R ogiBh SohGraRg a CehousorerTory £ et mgting

soliioh (V\'&asfbpdbemwtmi inylaguo, cbdled adb thitad with o-reptate) dntilno further

prgt:ihinmqféb%cggr[%%ﬁle ﬁs@ﬂ@g%&&%ﬂ%g?l@%‘ég 8FP v)v(gswineg v%h n-heptane and
drreydrtalafférdyth? e Imy)dtl]rg%ls[a(tﬁxﬁ&tdlt}drirlasdﬂﬂxwag)( [1, 2, 4] t hi adi

([’ﬂ,mltmdmbeol(ﬁvn}m#mdme10 d| chI or orret hane / rret hanol

bor of/&PPicn & b B0V BRRRE B FigheRi G T B Tothio-

pmmatyemeth'&i‘]@ I(Bathylcarbowgls([$,2i4]theediazble-yI})151 Aindoteesid 7-chloro-

3 A 2 dded d
S e e SRV PED ARE APy RS BB abl 5 o
dithloreaetrantd niethanod | utre24anmd) adirdarh @Inmrﬁthre/\ﬁﬁﬁﬁddaﬂirﬁddium

furth
o onedibelras B AR Al deR S bl ik IR 1l @l eRires
fos 0 hthutess Ademael(mml)lwasdhemhmmwhaa enixtd@Ostirdedl for a further 5

100, m 1 ed
S o Db de SRsanb e B BT Jpl e an LB At ter
urgione euntheapredipitationagorred h’ﬁetplrédlﬁtam)was)ﬂllmﬂect o, swahingamdw
out op _.stan

wiltt oS aip b TR sBRwdS Sissonad §ifcuOmpingnd (dbo Al yashge

W|tmwa1by(s1t0@HI) berie 00 ofl), tdried biérrsodiint hiafatenarsd fii@ead. Gele solution
us ste

mth 7-chl -3- 20 .
wi bt Sirqtp R et R R BB S GitRe Bithn Sidhding fod s
filtergutaft @.5 4. 10.9InmdBt Eprtii&r concentration of the filtrate resulted in
cry%tQF?%loE ﬁt r{%{ﬁtg% tgﬁtov%/(gs Jexap %goru%% I %rezap)l?é\ﬂ'éLYsJ thg,tﬁghjfolro-&
cylaﬁony[l‘oded)dxetHQxdarhydfcﬁtﬂipﬁyréﬁftyn)n&dmya]zﬁﬂ—wﬁio}elm 4.

su4f8nvltf)>('v5mmhdﬂ-ﬂ>1Mttm‘adl}azdl{ﬂvlﬂ 14-] Ihboladl azol 3 yI )] 1

H- | d h 0
| " SRkl an R T B e SRt T SRR Rt o-
[(wry)xynﬁahylp@eﬂ Hitiattiow lzBygull H-origle (¢J5|gan Dem(bl)@L M |
3 Th t
cighrbelrg e RS D SRl ERuadli® 7 2B mmo
folbaw e tv;alhelhanesflﬂfosw |chroede {1001 ml, 13t |ImeTo|)]c{BopsW|Be1beer 2-Jhe
wer e, se t he or ani ¢

I . h
iR Tt B ORER A RAP  ey R ePRES b e vater
argldtifrat éorgmi;]tﬁed ’[OsnheﬂllteSSIDhé' Im@eISOJ:/elve Isb%amfatedremn‘nn?drganitc phase

t stallise romaceto 0
wiel Sefotaube 1o 8L B 198 L HiB oh @ Dol Y B G figheh.
Thensadlyent \‘B'aeperhbved in vacuo and the residue re-crystallised from acetone to

ffo&%ﬁeqq & cgnwpy %9#}&& sollcg 84 E&dé 8>§1¥et|5‘y' ) carboxami dol p
StepH: 2S #1-Ghivra-di- (66 {H8-N\Bythdiexiethil) darbd axod dipipatigioh et iniedipy|)-
(15 At IEY WA 111 i BBy or K RE ASRL i A inde
hvﬂfmﬂmlanldesékt[ (1, 1- di oxo- hexahydr ot hi opyr an-4-yl ) net hyl ]

[ rre‘t'é ARHESAT SIS T IR e AP Y RN A Iy sty

[(rhethakésuifdmy}iexyjradibylin] 1,20t Bhiaaiezgl-3-yl)}-1H-indole (245 mg, 0.5 mmol),

(%&glﬁa&ir%%&g % (t%oﬁ al%is( rrcl)gt %rgmmols %p‘?g’é%d Pr'or(?\lnsqa}\)nd)ard
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WD 2007/ 023143 PCT/ EP2006/ 065496 am de coupling of
comercial (S)-Boc-nipecotic acid and et hanol am nej
w@pah7/0pxasassi um carbonate (103 ng, 0.75 nmol) PET/EP2006/065496
acetone (10 mM) was heated at reflux for 5 h. As the
reactiqn s i nconpl addi t.i ona
b &5 SRS bR ETRy S e BPatn e endhang/omia] Mskied

pcamuunebéruma:temmmmgdo 78 mnaolf irdcbone 21iml)Afdsetieated at reflux for

5 A4, Ge b Bh b tBa?‘{‘ﬂﬁionﬁl'lnégﬂ{a@tvy‘av@é%y%yﬁ”'peCOtam'de

(4dined) versenethane refmm@ommt@d foer]ﬁ)thbétLQJE Mtemﬂlueﬁinghﬂ&nb#gemcs,

filtered thr h ab trat
siep W6S et Vadtiorariutt e R e B8R Sl Rengpe
arRwEBr. Ihe @rmﬁtd’ngdmﬁt was T fﬂf@fjdﬁi&ﬁﬁiuglg aEB@TBgB’@TNSS%thhgﬂTube.

was concent e I N vac N t obt a res| que
TheuiMpe ivag W%@Wﬁwe&w '&P%ﬁ de‘fVLR aWPH'aA”G@% anol.
Trée\/n‘nléﬁ]a]@bltltéﬁ’ﬁﬁkhh t oTllﬁ solbﬂordWﬁQ g@ﬁ%g_bt{é_ame vét%loﬁdn\gﬂhé betainege

ase o0 | oun ItT1Ion QO rogen .

reé'ﬂP%Waaé?U('fiedf\h’ys lﬂf‘” ghromategraryyalutinodin +-6% (éi/%ésiha{‘?'d%
d.@florbh%tﬁarn@eo @ﬁ@@hé fledlbsdd &l’tlﬁmﬁttd'@’h@pouﬁa Ndid.t.&rpéflhw@@en

w ce fromdichl oro trac
'\%dﬁa{ﬁ%'l OQM“PH In @e%&etaw &%éﬂ“?%oﬁth?nﬁ g° %?Pp'g&@'oé%mst ane
(5nﬂ|mfcﬂ:6w§a BY bigdpita@dr mlce&?&ﬁﬁlcﬁ@ré’rﬁé{ﬁﬂhé plus Eatdettangl with

etligr aé%&#%‘- i%cém!)ound asa no(ncgw%tal ine s IldmZZSmg ’JE%H%Q]%\)

4i
=BS1hr o (B e artpran s

yl')1-1-(1, 1- di oxo- hexahydro-t hi opvran- 4- yI)nethyI-l
Exarhpidal3@d hydrochloride salt The title conpound was
DT epared according to the nmet hod, of Exanple 13 20
78| oFRr3ionidd-(MrmedvAlcatbeyxamdpIDiperidig syl y! wli-{1 L1 fteiadiazol-3-

vmnsm e|3@|o>€tf héé}wdﬁo(t&opwﬁr4091)hﬂattnw1mh9@1@ qmm&lﬁmlde sok ep

a_reaction tine of n, and purificatl

w’at eFhen Bl GeMPeANdowes %@p%%@mrﬂ@attp Ghe mahedet Example 13

38¢ +
b Son R socoke ] sopiumle Moty o (S

hygrqp(ye{hm)tyaqa qﬂu_dg |9| fle(g reagliqpy time of 2°h, and pUrificafion by
wét@ﬁ@mrf&rowyd%@\t@%méaﬂdn)fm Bydtode. lEtsiMI Ohe- 536.5, 538.5 [M+H]*

hydr ochl ori de sal
7-Chloro-1-(1, 1- dIOXO hexahydr o-t hi opyran- 4yl met hyl ) - 3

E){arﬁgeh(ctmi‘t hane _ o
sultonyl oxy)nethyl]-([1,2 4]-th|ad|azol 3- yI%
Mﬂ@éﬁﬂ@ﬁm&i? oMy -3 4 E\hiagiazpk3-vill-1-(1.1-dioxo-

heleﬁﬁdrbxm.ogvramrmmerﬂhmnﬁn&&e %ymacmoﬂue k&P- propyl et hyl

am ne and 4- eri di ne
R O L L e L LA AL
sﬁoﬁﬁéxﬁn@thyTﬂQ ZSﬂltHlbﬂlgﬂoIW) M RAE (98 MO 4 RRRBNAUN €

wat er s[ ow ded preci pitate the product as

dlﬁoﬂ\«eldt"éﬂamfPtBY's?eWEO%'I”P@P (% @'k?’b’é@-PdelﬁM apRedRB b 04
mg{o@%tﬁﬁdl R cﬁ)g/ld iGRidir! (% 'n@ 0"26trnm%F) E@QQ& ar']d"the mixture warmed

hl or onet 4% ( Conver sl on

topdEdens br Tltresdiation weeﬁscqotﬁdl teieem Egmrpﬁf@f@remmdawaf@h sipyiyradded
togi Q}L%’fé’fﬁgtd@d&t QQQ?lﬁ‘érﬁbI@%eﬁl %éllc; frRE %rtf?ife p‘?"&h%'f‘&’rllro?’r‘i’a‘d1

ether to give t | e conpound

grﬁmﬁ@ry@m elufieg wah ewanol(lwlcn@roroetmanmﬁ%l ()//V) @sqnwsnwt@ the
hy@?orbhfmldéggl’[ thab Mg %§ precipitation from dichloromethane containing a
trace of ethanol with diethyl ether to give the title compound as a non-crystalline solid,
(55 mg, 0.11 mmol). EsIMS: m/z 495.4, 497.4 [M+H]"
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WD 2007/ 023143 PCT/ EP2006/ 065496 Exanpl e 14A
7-Chl oro- 3-f
W@ 200f0281¢2- met hoxy) et hyl | met hyl am no} et hyl ) - (PCT/EP2006/065496
1, 2,41-thi adi azol - 3-yl ) 1- 1-
1 11 dll x0- hexahydr o-t hi opvran-4-yl ) net hyl - 1Hi ndol e,
ride salt The title conpound was prepared

7- u:a|ar@3¢£b52{{lv4(®h1mwetdﬂwn)nmwwhuammmlE(H D gH-thiatliadol-3-y1)]-1-
%h&dr%_etégg%rgg %\ﬁ?rrllel\(ﬁ\ﬂ-1%—%dg'lg?hv%’roc¢1§05ridg sLdlYH-H] "

(5 {TH@‘ (t@e hgempoundetwag! brapaled asingo NB{rhgthpxyethyl)methylamine
, 2.4 hi, adi azo =1- N
24 317 b BRERRR I RSO JBP A 1 1t ndol e,
hydrochl oride salt 10 The title conpound was prepared
US| ng met hyl am no- et hanol instead of 4-
—)@y@p-gé;é—pl peridine. ESIMS: mlz 469.5, 471.5 [ M+tH| +
7-Exbong B €(51IG(2- hvdroxv)ethvl]methvlamlno]methvl) ([1,2,4]-thiadiazol-3-yI}]-1-

SR BRT 1 di -
3 y | Theltit(e ectm@hydr\m@;/pr@paédyds)ﬁgeﬁimydthMInbébﬂhaol instead of 4-

drochl orid nd was prepared
ot R Rien SIS umast. 475 5@ i ranya
ropyran-4-yl)nethyl -7-ethyl -

H-|qd l-3-yl)-([1, 2, 4]th|ad|azol 5-yl met hyl ester
-Jﬁgggﬁgrgé to Exanple 1, using 7-ethylindol e instead of
7- Etm‘/hB-(D(EQ’l'mmtEVISLﬂfﬁ)dammdﬂhﬂlﬂplpér@IrEX-&ITmb&WﬂHHLEMFIC]IadIaZOI-

. | ridine

& 7 ‘ Tovat of the
N- ( ZTHeeﬁtte—dwtpmmy@ mb@mda)eogmmgammne@moemadld 36li-ng

S e A R R T R

adeoidingiorBbaagile d, asingl7 élylinddld msteat hdAedldréiodyte, and according

el 36 b P g e St Bl PR ShPEHE0E o or <

hyidrdXyepipitdpeu rRerialal othe g/- @heamtaxgcapbtwl)egrosp Wvas achieved

Ry Bt pa2 o o K Sep T arRy T P panmn fegpperature

Suhsletjoemtt liehtmant of trettifuofeacktid add 44l with methanesulfonyl chloride

i adiazol -3-vyl))-1-(tetrah -4-yl)net hy] -1
(158 el P s i i koG AV DRERA PR s b 4t rodim
te&pbﬂatlﬂblg@v@tﬁbt(ﬂb&foﬁ@bwd ANy Wiag chrorhdtogbpiy on dilica. EsIMS: m/z

géi@&ﬁﬁ -yl]1-[1,2,4]-thi adi azol -5-yl net hyl ester

5% ]e 1; Step 1 G 300 ng, 0.68 mmol), glycine
et hyl ester hydrochloride salt (114 ng, 0.82 mml) and
triethylamne (206 ng, 2.04 nmol) in tetrahydrofuran
E S subjected to mcrowave irradiation at 160

7- Chfo(ads 31{5 mwmzme@rox%bmvanmlemlsrmlfdrwm)@nV\aﬁneftm}l}t(ﬁ 2d]-
t I 3 Ig Pbe The tube was
ReeE TG RYEAy gl AW th 2 M ammoni a

in N&tuhamif me"t'lh@]e@fanfdmwd.d G-[ARRBIY- & t@@hwdr@m/ramas- l)methyl-
onc%h—%@?%b&n@ﬁaaz%vg metﬁylveeste7r ngan\/\l?ezlogz O’? é 0% mg, 0.68

mﬁ’bb%l@cn&a élﬁ@l—ds[te(reiybbdcﬁlaﬁb@xmf atie g tosd r}1mol) and triethylamine

(28‘&n m oéﬁtm%loh_in( t[e%régydﬂfwalﬂr]ll (30" I?\%vg!% subjgctzzgi t6 microwave irradiation

at 160 °C for 10 minutes. The reaction mixture was filtered through a 5 g Strata™ SCX

giga tube. The tube was washed with methanol and then eluted with 2 M ammonia in

methanol. The methanolic ammonia solution was concentrated in vacuo to give 7-

29



10

15

20

25

30

35

(tetrahydropyran-4-yl)methyl-1 Hindole (144 ng, 0.32
mol ). A m xture of 7-chloro-3-

w@ ¢@7pp(1et hyl car boxyl at e) et hyl | am no} net hyl ) - 8¢ WER2044/6065496
t hi adi azol -3-yl)]-1- (tetrahydropyran-4-yl)nmethyl-1

H i nd 6 .13 I ' L anj 19
ctipron- S melrbingthe i Bt debifadaep -
(tem”ahwropyrad+4c¥1}rm‘tbyratkhladele((244 mig) 0.82snradl). ][Ar acktuné of Dehioro-3-
t e 0
(RSB i el e FaS RS 2B e i hano
(te(tfahsjdmsbyraamdylyrmr]ynm intele B maui 0 i1Binedolpytrietbylamime (19 mg,
o SRR SF ARMLpSLbR LD B EBA 6 W) K orRERERS 2
mBwakStifréd et doyshctamlpgvazdnratf@r}m_tml éxcﬁ%é— dmeirh yf settia0ouifohyl
. -t . .
cr RN e Puae Lo 30 B beDicute wen guffec aygolom
chﬁ@nai@g&ﬁhyfemhlblg with 33-6904 (W) @thybicetate in n-heptane to give 7-chloro-
3 gaﬁ(?%tﬁst}l %8%%8% @( R//IY m% Qggyo&?ﬁ)a}mnoﬁmg h%/l)((ﬁl-z{ﬁh Xlazol-
3- ylbﬂradembrdby%dn}% %IJmémngfahwdrequwoéBmhm?mTwh sdldtiornof
bl Ry S B AP P e dr e e fnple g 241
thfaddaleIFG bl()]lf‘ohgtchhydﬁbpy(allm pimetbyl2{H-maiole) (35 anyg 0td66 mmol) in the
it B @ PRRr e fnd BRMabRER oA Brebgoe porjarice
(1armb @cﬂ?aeniogaar&ﬂtthe mnl)lt&CEU\lDaS ditveed atesoml teggwmistg;}yﬁ(rorﬂs @dThe
r oma r.a 9
regvieg iR 6 URIPRE ARRSAFC! onEmt b cpsaryrimat i didye. The
residueivay puditel At @luron ghroenatdyeaghytdlgingaatBa40@D% hov)rahyl

a%@q%ﬂ:gg%tgi%%enw%% I‘(\t//v) met%anol[ln e{\la ] adetaﬁe ?o glvl,- Mgi_gtle

compduhad (18 thg( €989 atmect)y IE S :hyiiz-587 (Of f-+{N&] ( hgsin My HEL hyl )
pi peridin-1-yllmethyl}-[1,31- thiazol-2-yl)-1
Hindol e, hydrochloride salt Step A
Exanfbled60- 1- cycl ohexyl met hyl indole To a solution of
< 4 . -

thmasl %uzlk)ieﬂl |BdD:Ie mvdl'opdrorldeséIGO% dl sper sion in m ner aI

e

!0| lE ]&hbt@ gbméérLexy "fm)l dThe m xture was stirred for

at—roonrrerpetat e Cy C| ohexyl met hyI brom de
(5. Ororh solBﬁorBofrmdh@romlea(d@ecg aPR.40nfol) Theimeithytfomearmies (60

ek L IR e ARG SFTRI e B Aok o

1.438 ge3516 mmd>l) 1'358nmtgre \BantlrmmbM hA\ﬁ tamm mimpeuratu@ for 15

ey SBii It S PRBILED “dipdn 0o, fogmotliB s

stigrfetd for 180h hioorh. tBmberafire €To thecvbaamlgn MOxtummast adttmrmuume

e B 505 R 0086 L 550 S LT A8 v,

cydloobkylmemltﬂrram&iea(m @5a00in® 96 etmol) gas added )y eesnlxmreamas heated

S, vvlth |n rsodlumslfa
at 3 B e B "o, Dl SonuRY B reR R MPe Bt o gEREre was
pepiitiantd édiween3fichtobmethacb bodwatsr ﬁ'pmequout Iaygr wad bxttachdb
| acetate .in n-hept

with i o B aR R o o UG e Bl 3hS1 it hrs; ariec

ovet eqpditin sti@kland @odcentrated in vacuo The obtalned residue was purlfled by

e S SATE M et er’s WP BRI Sl BR ftrora 7

chloro-1-cyclohexylmethylindole (8.1 g, 32.0 mmol).

Step B: 7-Chloro-1-(cyclohexyl)methyl-3-[(trifluoromethyl)carbonyl]-1H-indole
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A solution of 7-chloro-1-cycl ohexyl nethylindole (8.1
g, 32.0 mol) in dinethylformam de (40 m) was cool ed

wo 0000/0831wnder nitrogen and trifluoroacetic anhgOEPINE6/065496
(4.1 M, 36.0 nmol ) was added. The mi xture was stirred

o R TE T Fel et Hac SR

dlmqtmtﬁmmdrray@ (40wal w@xtcbaleti &sl0 \M:tdmdert rinybgeacm(iathmcﬁmbetlc

IR Bl B0 Mol EHstpaokic e PRllEE ik Shusd el Bomd '
te@iptgmtlgr?gorgﬁr IyS'Itr@I rAixXed e/awaahlﬁdnew hdiweerhetpylaetdt®aad vated.

Trl'?e@(‘lHefH% M W%s f%*farc 199 5 S g iR b pR I ed ordanis e
wgrd viashed 2ah Brineradried oBbregpd@m sulfate and concentrated in vacuo. The
otfaihh QL dexel ahexul) et vl 1, Bl ARl - py gy i ¢
hekyBinkthiyb3 M%rﬁloyﬂn@ﬁﬂxﬁhwmylhyﬂir&iﬂﬂe{ (36 QIZEO@ omedhyl ) car b
- I 25, g d.4 Na(]—l (60
Sauni . geccid e o 18 h,
The Thexmlxtuire MaE—cblom: aam),rcamedyl)mmtm{sqanmmombmybmqu 1H-

m“’a‘%@é@o%b o BN o5 BBt UGB 5

foex8 haTheedixiare M/adicohdzemtratmitlh araa/caaimﬂ the mémmamr adified with
rine, 15 dri e

o f afer BB R atn e R inaDE BNkl 5 AU Tyer was

extiayist alith dlﬂﬂ@'omwti&hedeCbllmbmeb@Dg@itelay@s afet®wdshed with brine,

drégcog'eo%oodd&ra (scﬁéa(_:lte @ﬂﬁﬁ% C; %{]egﬁn %al_lc-ulon btalnegrcpy%)t( sl, \Ilvgre
washeld lvothor-feftaryecioatiiexd/ T-chietda y4(eytidhiexyd oheth -1 HeiaddloBydarisoxylic

acjd am de Oxalyl chloride (4.95 g, 39.0 mml) was
acécg@e‘bg'g%ogwr@@'to a mxture of 7- 20
Steb| r7ecHlofos {-¢dyalobsxyl et i V—I—uﬁd&bleﬁdoﬂarboﬁﬁucambmﬁe c

oo acokat énfhad e 8 BT rfeh vk SOl PORKEE R bttty

crﬂnrbﬂr-(eglcldtexlyt)mmhylaff&m@lw%cawbﬁ@dm@[}ﬁdt@ mcﬂmtr’rma)rmd

OB FHIR TS B ST b ARER G A

stithied falt cocomehipenate fc(rZIZDJCh mighlordojethaus aadereesa dxalyl Slori@ were
m d potassi um.car nat 6. 05 43..8 mol

rofioked Rl N 6t QP AReE atelaiS & mligpdyinsteriBmbinane

(1oom|) Aguedfstanmsnia r(33 %g 5a1m|yawmmtemnﬂn aamoaatbqs 05 gh43 8

i Wk e L B oS IRERRT BRR bl At room

templaleqmlrarﬁmr 2 e dractéoh onidiee wasdhooeehtrabsdeimsaceao, tteenathé or d

obat‘%lpgd O(?ﬁ%déas( C%s%fg t)%/&gt ﬁ.ﬂ_%llr) %el_plg%ﬁeggég d:é’ed Sr?cgebr?eguceg
prés<tiné ar affodd [th(o(cdn-H Qcyntcﬂtehyl méthylatz6indaleyd-lcaidbokgliccd citharxide
I | - 1H-|ndoIeAmxture of 7-chloro-1
(64)%W gWr)net hyl -1 Hindol e-3- carboxylic acid
StepiEig- Ctﬁldro?IZI-MG(.chfﬁ)rc@netmzibthlazMMB‘&chmheﬂ&mmmvm#l iB8olg,

ot AR 7SS o Pl RS Sl R dmice

(1r7dag; BL.mmman bgamgom)aseagmcarﬂfr atedd mmohahenar(dsa i and

Rl ig! R R S E TRy o BTy s Ty reaction

mixted ate concamtratptiamecuocoaralf the Ddta'lhed reside was purified by column

ché%mgtrogﬁlpag %in%gqéﬁbmqm%wlla%% eeln?h ﬁe%qgnoet t%la%lord 7-

chloro-1-(cyclohexyl)methyl-1H-indole-3-carbothioic acid amide (1.38 g, 4.50 mmol).
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WD 2007/ 023143 PCT/ EP2006/ 065496 A mi xture of
7-chloro-1 -(cycloh exyl)methyl- 1
wokooidedies 3- car bot hi oi ¢ acid amide (921 ng, 3PODEP2006/065496
mol ), 1, 3-dichl oroacetone (571 ng, 4.50 nnDI) |n
t ol ue

AbEUHENG 30, 01 Vs St et 2 40 £ Lo I8 huThe,, ooy
m@3.e0 n&@blpn)esdlahISro\aeastenWheﬁlg L3 mitrd )% toluene (30 ml) was

st 3 SCIT Y Thiuvasiiel PR D Gorcgn B3 i yasye et

obtained biybtalkhveéradelshed 8 1094 dithibbomeathae (vivdiremp-hEptane to give

iR P W%&D"vf‘?th@?ﬁ%?')ﬁ ?Y@f%lh%ﬁ%ﬁ‘*h@*ﬁ'yg@g'@Wg)1 &

rnHoDndoIe A m xture of

Hﬂﬂﬂhémﬂ@ﬂ@hﬂdﬁﬂmmnethy|)plperldlne (85 ng O 74 nmol ),

(55 e T St et ey cgagr,gn%gys%'e%ym

mdcblbj(’em red 0.87 mmxﬂpvle(hﬁdrbxyrmihﬁmupmudfner(%m@ 0.74tmrh6lp, C.

pelteurhpecsle (o Bt il el RabS QR ER Golinthoy anc

adﬁé&‘trﬁtﬁl@QB ndpdlad Bejecéditoadicravidve Zrradiationtion Hmimnatmsoandhe

e 15 than a_sol uti S concentrated in
regigansEe vas iea TN a8 ki A es RbEG oS BbEdm
w&dhea@ athagsta ey afd thdnnguted MhQ-MQg%dr\(é }h)rtnﬁﬂhbiikﬁn'lﬂhe in

ase o0 e |

ethyl. acetate t ive the ,
AN ep A BRI MG TN T g Fh g oliaed yesidue
wé’é’plirhll@d @Sﬁ@bbhﬁfbf@émﬁ'ﬁbgfa@ﬁfé BIluGiRd Qfth oe25(% (Mvmlemahglnn ethyl

ase

sol uti
a‘ielt?t%l %@'H‘ﬁtheeff%etias(af%)th’ﬁ title C‘PH@%H‘%&FYP 'dE aﬁﬁgﬁ&n@mwas
adhievad bﬁ;&éﬁdmn&ﬁma@gém ehibiidd € M SoTRmne daﬁhﬁeﬂne& 2mlyto a

soﬁ%gg% e easséirléhjﬁ rpﬁg_tggp(m mI%GI'he mlxpure was concenpgted in

vatu&ld effsrd lhe( fitet doripodne ay aant Aydrbgididaydait31§Zmpf 0.36 mmol).
car b%fﬁmﬂﬂﬁ% t hyl - 25
hYamths yl}-[1, 31th|azol 2-yl)-1 Hindole A

m xt ure of

7-ch|I orQ-3-[4-(chl oronet hyl ) thiazol -2-yl]-1-(tetrahydr
5’@59-9—&4—6& yl)Ynmethyl -1 Hindole (prepared as descri bed
7-Chldrx-aieitrahydiopysn-ag/ e 84 4ins (thfiarb@idoR@éityl-N-

t%trah ro -4-y|l net hyl ester instead of
meihyl - ~1H73doe 0. 10 mol)

N- meA mynktur! QfULdanbraJBL[dQcmM@ﬁ%@’ﬂy |)ﬂﬂézw2(ym&~@etfw&d@p%ﬂén-4-
AT e P RE e 2 dEchasd T Exadble T8, using ToludTe Surfonic
adid t@ﬁ{ghyc{réwrm?myﬂgethga dlé’te%r |Nﬂé360 oécbfmya@h@@hﬁa{]ynb%rﬁmay@o mg,

radl a r m n, - e rea 1.on XL ure

03 Ra1F PR (Sl RAPoery o8 it ST OGP The
|s@prbﬁy|@vag/|ammbs@| . 21hrnd10c>hinta rs@aratrhamee QTBjmb N@no edrbid| pie

0 ni a ln an
d'@?&ﬁlfﬂ%@%?{%%@ﬂm é“BPG ?”MHQW%} WF’@&I%{PF odnigs 160 °C.

TH Ve@bRInQaik PO Wa$ Fikdred ehrdii g ha 8@ s’ireﬁgw ¥ igh AWe2 M@ RIbE was
i n nmet hanol): dichl or onet ive the title

ne
washeg Jid ?f@“omﬁﬁ‘a”@ ap9 ”iﬁ‘ﬂoef")'ted E@tl‘ 7 (@M agmrona inggethanol)
in [dMhtdrometBane. The product was purified by column chromatography eluting with

3:97 (v/v) (2M ammonia in methanol): dichloromethane to give the title compound (39
mg, 0.09 mmol). EsIMS: m/z 433.5, 435.4 [M+H]".
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WO 2007/ 023143 PCT/ EP2006/ 065496 Exanple 17 7-Ch

| oro-3-[(5-{4-[ hydroxynet hyl | pi perid
w0 meotroydipsret hyl ) - ([ 1, 3, 41- oxadi azol - 2-yl ) 1-i -PCT/EP2006/065496

(cycl ohexyl )nmethyl -1 Hindole, hydrochloride salt 5 To

a suspension of 1 -cyclohexyl nethyl-7-chloro-1

H i ndol e- 3-carboxylic acid (as prepared in Exanple
Exdinple270 g, 6.8 mmol) in dichloromethane (60 n1) was

3 gl vl e l. ] ) :

(c?@he?x@l)emlvl ﬂmihobesclﬂa:dwnaltwas ermved i vacuo
t
TR P bR D 4 T Ry AR G pfle corrBoy e agr e
prépfarsod Irlﬂ,lExa:mp(el tﬁe/(mtgh gﬁohmbairhdlcmbrohyedgalel (6@ rrh)yvdasa:hdlied
4 , i n.di
onal drBiae A2 BT knnf 208 I eaie el it Zh g 1 g Btand

ovfem@HTeThedféblmnnan@ef(mse redgentgas eshuned it caduel The tesulting

re§gut W ik tie Py Flrbelieng Lo Ml sfnliiSh o gpoled
soﬁutithi‘ceﬁhetﬁ'dT@I batepomyﬂedz&& welragte ¢l re0marat) in dictratiether

Bt 8- Cltisbag o B as i g Bl 4 a0 ins before

be’lngie)ducél'd)toaladfulswetmmeom vatuo and filtered. The filtrate was concentrated

X et h oro doI 3 car box
el Tt ezt e eth fick Saedmihindtand
dr{e2Qn Mhbua/maﬁadﬂ’edycnmteaylmettrml 7 chtdomn Atieddld-36carboxylic acid
h mml.czﬁ@%t;we rgacti on stirred for 1 h. The reaction

Y3 Wes” MEGG! ed in adry ice / ethanol bath and
Tehkospeasien i 1&|yblohe>®&na€t6yl2 -¢tioro3.. I-DlndUIBI-S-camﬁtsxyﬂﬁ) aeidded
t irr

d.th 1 h,.S
AR b PTeDoh ceSror ndngieotugas affed Riastim
carlecmate oG @) 11ommd>|)tandwm reaiction storadtfentier Bieureactiohhaixture was
R T T TR W -
adoled 208 thmrdabﬂmdstlrmsblwh wetturdted sedigrh bicadtbnate solatiangd0 ml)
o3 oS A3 By L 8518
mixaured axy lekitacied d/ithQ|1((2A/¢ bicblbafmaharié ingthaaali (de 200m8, the

SO

2.0 ). To.
orbae PBRsk et %o Sae BirEBrie, (1 4 Ao iog B3R sulfee,
araics ot elNt Fel(qrribved][irb manmctetgnlre) g atrxglienetiyl-6 -ap) or@-16/-inthalé-B-
t et ran

e sy Baer Dl O 0 um nyar oxi e
To aselutigadft cmdr&xgmeﬂqymmro 1Hemdbl¢-Beartesylic aaN'-(2-
oA SES A TRSI8 D P ET A BB GIIRY 0 G ey
(n!}iﬂlﬁ)@h@ﬂowlidlfamylbtaemylammbrﬂm hgd}bmeatl?llee/raﬁm((aved 3.0 mmol)

r r esi . .
i Faretipe ke e Bkl b oudte IM3iten at 159 ;6 for 15
mi;nsh'ﬁ}&t I&Iaetlsdmgturﬁ IW(a;\sguertlcheld with rrlletgar;rol and tr:je solvent evaporated.

-chl or 0- 3:-[ (5-chl ar - oxadi
i R R b R B FesnrerBetdarhY §8RG 35 3RV Koy
ac&te}teiri ohestahé th give7-ahwod-84[(5ethla@dmethyl)-([1,3,4]- oxadllazozl -2- ?/I} 1-
t 3.4
GBI TerBk R RPIRERT Po st (HoBs¥°0% o)
To a sdiutidr afrbomMoamEQS(cBIordrhetbmﬂ)&([&deh@dxadﬂfaml-ﬁw]b‘d| ne
eact

L0 g il a2 i) b BfinkfHith e Pth 58 added

4- mpesdmé’h@thmudoﬁm 100 wimu eanwlathe pasrctibm endikting subjected to

microwave irradiation at 100 °C for 20 mins. The resulting mixture was purified by
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33 WD 2007/ 023143 PCT/ EP2006/ 065496 semi -prep. HPLC
(Method ii) to afford the title conpound (10 ng, 0.02
wornap2as3the free base. The free base was di BEDEF®A6/065496
i n di chl oronet hane and hydrogen chloride (2M sol uti on

in die I er:.1.0.mM 2.0 nmol add The
sosfenet Ak it i to guPung ik FReduntT Za Ry 502 nih as the
freavisgzer dhé Hee basd Was tiesvieed ihaidhidroraetbang and bydragen ¢hloride
(2%%%?'@@3 e;étﬁ%%)moar%l,i.o"“nl'rnto W i e FPldBice X Zoagdd shd
salvBht Wweldreatoned by ebaddnativattb yHeslahdeothgltlleyompburd (1:2- yl ) -

e SRl e S ESI: M7 4 A 10 st ep A

(S)-7-Chloro-3-[(5-{N-tert-butoxycarbonyl } pyrrolidin-2

E'ayl i (1 1, 21-di hydr azi de) 1-
mbahydr opvran-4-yl)nethyl-1 Hindole A m xture of

(S)-7-CHileror B[ (B N-netbyls dioh pitdvivylidid-2e\0)-( 18 d1-8xddirol-DoR - i C
¢ cid rlg drr a_z4i_ 'h]l-1H'-ii d|8| e (prepared according to
=4-sul fonic acid
SteptA: 48y THObIm o-BA{ HHN-tarilb Utyty catioay!l pynstidind-yoF ([ £ 2ledibyuraxite)]-
1 et |, brom de g.ltglg_n I2 15 mmol ),
=yt=—n, N 15 N t et ramet hyl ur oni um

hex aA ixioe-gi Heggataay éropyraB)meghyl 4 -chlgroxd-(carboxylic acid hydrazide)-
BB R L s P DL LLAOR, o
teﬂliaWdlr@)‘ymmﬂy?\ﬁmm(l %Sterdn)s;reua’&f s diotieagl ragthyicmomide) (1 .?] g,3.2

t t . t t
miRlR A et b Ve R EREh SR Alios e Al -
g,9ot mirricﬂ))ﬂdi?iﬂd—p}tdwlegiydjmge ¢he e nonoizamt NaBaedL]-Rroline (756

. Thy. orde .

mpoF B e SRS RS B8 mh s Ryey BLRGTY BYPPEIYEIAL 5 P
Theylepetidnimizjurelivay trenavatbpll with aqueous HCl and then saturated
biﬁ;ﬁ%ﬁaﬁ‘gggg&ﬁ{ %@tﬁé’&iﬁh}o&?@g%lg@é cbhdeNB9:8 if 2aio%rhi8 %S ded

(SO-$|)C-|170F@EI—[§5’-ZV—M—&LEIO){)ANG Tbegyl}ﬂwbmdwdm )b({)rng]-c}imdrazjdjé)]}ﬂ n-2
-yl ) - A1- oxadiazol - 2-
(Yl AP RO 315 9ty mmphas Argie .

Step)B: Er7-Gthloro-3-[(5-{N-tert-butoxycarbonyl}pyrrolidin-2-yl}-([1,3,4]-oxadiazol-2-

vl)ﬁ-i)r(;e_zriaﬁclirgjcr)\?rég{ﬁ[-\fl)Srﬁe{tr%I-tﬁﬁitnaagt oxycar bonyl } pyrrolidin-2

dizh%Ai rrﬂztﬂrdaejf](SIL?-@hIe(tjd-aJ[(ﬁe[quymamxsleey{)()nmi}pmflidfri=214(3)/r)4ﬂ[dI,a-

. . an ur.gess eagen .
aifyfsgs e - b o RPar Eo bR HITR 2 5 dufluly Hhg Burgess
reag@rt¢has e, 10 mnad), Htﬁetnah;&ir?fafm (G frtb)r’]w& mmh\;aimi togniarowave
=1 EXPTM ve patches . react|on
il ST raBEs ML R4 Pagiree DRLBBEERT ha EBEIeHES e
reaﬁtkjnduietmgarurdolf]b?_(irateﬂ i_ht@ﬁbll/q?]lhythéloﬂﬁtmheﬂo‘esﬂgue was purified

. el uti W - hept an en, chapgi n 0
ilar sttt tep ik R R S R e o
di¢tByl-efhertandrfioalB di¢tBerphtetiesmie-to afford (S)-7-chloro-3-[(5-{N-tert-
S AT T
yI@nédhylrtol-indol&t @@ §;:2.0 mmol). o
s 1552 Bige b TEL o el Sl DN ol e .
L@e{réfe}idrcgim;aﬂr@pk)matthfwir)dmm hyl -1 Hindole 35 A mi xture

f . .

(S) -A IS (S T eRorB @M SR BIPY sy i34

oxaglayel(I-$)]31-@étrahydropyran-4-yl)methyl-1H-indole (210 mg, 0.43 mmol), and

triﬁll)l(ogg%c%iiglahié:d b?l]df@%#ﬁ%l)r ?ng%igﬁ ORI X6 ML Y Lt At PShm
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trifluoroacetic acid (1 m, 13.0 mol ), in

di chl oronet hane (10 m) was stirred at room 34 WO
wQo@7/02893443 PCT/ EP2006/ 065496 t enper at ure f oPCBBP2006/065496

m ns. The reacti on m xture was concentrated in vacuo

te%%@ﬁﬂ? |f§r?ﬁ0 rgm@ deprre%gtﬁ)dng%lxﬁﬁ% W)%g c%chﬁlgrﬁ%gdmp ;%::;J“ﬂean% the ob-
tainbt osdidle: Waslagrded tO a3nimiued df taiaitlyldimires (9914 r0.680myal)di ne

b el Eogf® P ¢ drsas o ARG eyl e3R. 0.018

mod ainidichl arermethans (miMahnt Istvoatjeiausmiiéinpsatute fan 6(RThe

o bre aded wi D Suts it SBhfon (o oty 88 meliesium
supfertel, filkeeeld, anhidrtiees sdlyerltyerhbashin vatuworithe bbtan‘mﬁogma\mdnwas purified
i chl or gmet han and .fi

el j
ciféty b fagh dollufp GitoReBIRARS uRd Yl A metrege gng finally
rebliytiaélséd)wﬂlﬁ) ethein 612 dnigg te Qo CABranthi lti)le carspaurslaRb tng, BI4i8Bhmol)

465. 0 0 l e 18A
as(%?o"?l %M%w@? E’% ggr goxam do) et hyl } pyrrolidin-2-

yl)-([1,3, 41-oxadi azol -2-yl ) 1-1-
E tetlr dropyran-4-yl)nethyl-1 Hindole The title
was prepared using ethyl isocyanate. Esl M5
(Aot [(b-iMNedrivoxaniifo fethlyD2vArolidin-Dy1f-0 +3, A oxaniard|-2iyh)]-1-

hanol ) . B
M@M@i&%l opr opanesul fonyl } pyrrolidin-

Tribtytle)oo(‘r[pbuﬁd d/bs @Xe&da'ramadmg?emyl)léoc!(anate EsIMS: 480.0 m/z [M+Na]’,
hydr ra -1 Hindole 20 The title
[o nﬁbg) %‘: %Vraglgrﬂérllé@wp g cycl opr opanesul f onyl

chloride. EsIMS: 513.0 mz [M:Na]+, [a] p22 -56.0

E Cc= QI /'m in nmethanol). The foll ow ng conmpound was
follow ng the nethod of Exanple 18, using N

(sﬁioocrﬁkla]o fr(@{Ngecli;mb@r%iuﬂgm}[N?g@?ﬁr(L% vﬁ’{{rpl | 3. 4eoxadlzol-2-yI)]-1-
e - (- oro
(tgxa%ﬂgrmvrﬂ S‘r& eihvlg]*"ﬂdoem i di n-2-yl)-([1,3,41- oxadi az

TATIT uv yl T

THSd titi- co)*dp)oilmdw@\b @tdp@hecdmswm/éwbpﬂogdnbﬁtﬂtohyﬂ chloridei EIMIS: 513.0

The title ¢ prepared using
m@u[Mé’N%%%rpf%l(Eﬁ 18 ridfal Nesthasols 16 0 nz 30
[ MtNa] +, [a] p22 +58.8 (c=1.40 ng/m |n rrethanol)
nple 19 7-Ch | oro- 3-
Tfreoffewéﬂ%ypweawowmreeawedﬁplmnqﬂhﬁ r‘fletf)Pq ReExgmple 18, using N-

B&d @]&raﬂ:@xu@aé@@@ﬁN@o&l[b]bréndet etrahydropvran-4-yl) net hy
H i ndol e, hydrochloride salt 35 35 WO 2007/023143

PCT/ EP2006/ 065496
Example 18C
(R)-7-Chloro-3-[(5-{N-(N’,N’-dimethylsulfonamido)}pyrrolidin-2-vI)-([1,3,4]-oxadiazol-2-
y)]-1-(tetrahydropyran-4-yl)methyl-1H-indole

The title compound was prepared using dimethylsulfamoylchloride. ESIMS: 516.0 m/z
[M+Na]", [o]o*? +58.8° (c=1.40 mg/ml in methanol).

Example 19
7-Chloro-3-[(5-{4-[(N-{2-hydroxy}ethyl)carboxamido]piperidin-1-yl}methyl)}-

([1,2,4]oxadiazol-3-y}]-1-(tetrahydropyran-4-ylYmethyl-1H-indole, hydrochloride salt
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Step A1 7-Chloro-1-(tetrahydropyran-4-yl)nethyl-1

H-indol e- 3-carbonitrile Phosphorus oxychloride (9.6
worko708843mol ) was added dropwi se, via a presBOT/BP2006/065496

equal i si ng funnel, to a cooled (5-10 C soI ution of

I n 5P|¢bsﬂ$ﬁbr}ﬂ}! |05(Yﬂhlﬂihmbd9 6(rﬁ|0ﬂ)03ﬂn)nol)ﬁxzési @Meﬂgﬂr@ﬁ'ﬂ@é &l
n r t n
ot pETne TEY foeienBIERbPE) Sy i
(tétmmpﬁbaynaneﬂf ﬁnmbthﬁhlf_owwlg -3 mrbmxync faid a&’lldEUQOth 688 mmol) in
il gt BEOLRE, Pty s et i BR Bf BfaspRors Sxychioride
thp rexwtipn as ¢eff tolstiefoe dO afifis bafdrenasrhardy 10i robm tevapeaturd bed
allguieh sEPF 2 Sther 28 it o TR o waS MGG carefully
in®utd adle walted (2(|ht_® b)) tie I‘ésul‘tmgmvaﬂbﬂalte Maametgr_aff é'llma\l/vashehd with
tl,. t
Wit i ok s HE o ol Wi AR anE yEs wlh Rfer n
brh‘le} nngbﬂ gfeBSG(ﬂUrlnmmifatbldnd tiiel Rol¥erg reéued imwato. dkhearewditiinge
| . . . .
s i s R Sl PR Ve, T FhBIG SRR 24 ca

yl)rfmjb(ﬁ-rw-dlnﬁ@le 3T¢Brbor8mmeﬁ.9|g)l46!§3fmﬁ}ol)lals®r\mlfb solid.

and ‘bb a ssmepsmpy)lf étch},dr@m(twawcﬁoﬁyramm yl)ﬁfatrq/l rrmahc)olmas

caf et o 4o e &Y S8Rl B b P o uipeiae 7

mf, 96 Oﬁndfnot)afaeradde@bj/drng/lémmemgdnochleﬂqim(aaa gr’ez1amd1rrtdn)e The
ent, removed in,v v
e RE MRS AL G e SisRiro i BBicfe 355p R
tenmeratlsre@lnd s sVt eeranvddtih @ad. Sihlevaetid wae nisgelded m
cuo. ., The re st al ed f

dl%n rpﬂﬁtha&a ?%wnﬁg\@‘ & a?gaﬁlpgrcﬁ'r over so ium sull%a(%erznand the
soh(dnétemahrysd o pyauan -The yéguitizighyplid vabtcrysthdilsed Fom diethyl ether to

yié@l gmargt d(ﬁer%ré_h%' opyrag 4- yI)metf?yI Wln&olg% Cgrb(o)gmmWIe ("?3 149,

4275amhcojyas@vFLQﬁBV\mhéeolmirret hyl ) - ([1 2, 4] oxadi azol - 3-yl)1-1
d 4 A I = h 1 H d 2

vI)‘:‘neﬂMldrf—Bmdele(t et r ahydr opyr an 4 yl ) met hyI 1

Tt TR SRR 3 S addec o st 3ol TBR bt LBlPe-lins

(tettahydredyrbo+d- ﬁﬁnethyiaH deleaﬂqmarbgmmwae (238, §7.2hdrBolpin

liTRstalfan QSR RPube R RE a0 R hEBR L EPaTh oy

hyideidd (2.&gf 016. Gﬁwrmlrmas Jduedreaitdnndse wag tiROrebbion mistiredliowed
togfl %F%é@&f@@ U i B WG @gafgh%o ‘%{085%%? ddrlstwlctgog Wis

theh acale@pteds aCe(d@qmmhcemrmgoeftmmmre tﬁdwedd.t&acasﬂommroamg/l
er alt u

h | I
el 2oyt Ree il ki’ Y88 mESREE BbIgng Szl T acton
waxlithieh Iatbaswe:n‘ tommr&rto(r50rn1témpéraiur®a|ecﬂstamﬂi fohe fusthlew € htbefore

d | yved
o R ooy ERAR ol T w3 SRS T ol Brysmeved i
vam'uer Thodolishwauditsdveedandich lmeorsethmemtwaseamwﬁti wiatensaad boine,
dr| ne v%,ﬁ%o Lt%rlggﬁlfartgﬁu? e so\fvaetnhpe:[nq Ev’? Vabc%l& I@ﬁé?su?trpg residue
Wab mlTIfled bydbslacdumh mbt@ﬂmt@graﬂ% ¢luting) wigt tar{ol) ethanol in

dl&lgrglm%tth%rﬁ%ttﬁr%ﬂ& to gl’? (\P/v) g{HanoI in dichloromethane. The product
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36 WD 2007/ 023143 PCT/ EP2006/ 065496 cont ai ni ng
fracti ons were conbi ned, solvent renoved in vacuo, and

wo b@7nerw t ant solid recrystallised from di et hgT/ER100€065496

to yleld

5- di
CO@’[%}I’]IT? ¥rTCttotn<%t(,\{'eé?]§%m%B§$ K/E?]glr(ah%?%ﬁ \/oa)%af_),: qaﬂzﬂig ] r?szfltint solid
regrysﬂalllséd fromil @letaﬂ ethentto j/leld%bhldo 3- @B-eplofbmethyl) -([1,2,4]oxadiazol-
3- glp] tﬁtr%yér%p 15 %{W TANALR MRS M) SRR, Sl DR,
M Z: (4IhISMT(EZM[(J\B%MVHEOXME&N\&ICBMX%rdDW[mmdrh-V-k/I}rﬁeth

23iera AR 46048z 01 -3 y1)] -
1- (Tceﬁ lsalhyﬁh‘ OprCIﬁOro@hf)(B bl‘TIde’Wéthﬂl) ('['H QM‘]b)JaGIaQGI 289)91-

eskeDU PRT b BT hfible 10 88 a0 ho gy BT ftefonire g mi was
ao(dtéggq@egudulnb @g_arhnsq/lgz aadogz hp@ga?im%hm@a; gmcz?qag &.3Omirol)and

. nmD .
el e biety 41557 F o Sy s T ieabfih ft it Foom
tethipetdtare doretiabefofeBoaihg ditutet With tienleebmedtidrau@miqaddfilgered

thﬁ)&rgﬁgf?&l\ﬂ gﬁﬁa?’hgixtg&%?}y%%h@e beiw#@ 2 vgiﬂ] t%l\lie%hgnol and then

eliet RAR QP M ahfiBoBiNABMLh6. ANaRRthANSHY éﬁlm@ﬁla%ﬁjtion was
eval%g[) ted to d ness -[{;Iés was r.e-di ssol ve

evgPe ﬁ’@(r}?éﬁe \ﬁd&a}?éa spjyed %QPW%OHEF'E%\%W@&GC’ with
scBRini tarBBnatd@blfiord WehtdHdndebring! drkd eeEoE@H isUfats bhfl &iesolvent

and the solvent 15 renpved in. v sol i S
rofeved otiopy Teshie M geRaned oo R aRe AoH Y oaen
cHictMeg Mol uBiBn iMdigingt ditér) @b atidedVabha@deithnt hj@ochloride salt

resultant hydroch| ori de s pr eci ated from an
was PeRBIatgd B%EH %} ﬂb?”%@ﬂ%r" %Vk?tﬁgéw%uraﬁgaﬁ%rdtt%t' Stle

cdhqm@au g aas1 Aydrodhlbidd €0t 90 hdeo 38Inim 61 98sINVB: i)z 862.3

Ngggh EsIMS: mz 502.3 [MH +. 20 Exanple 20

[ | or 0- 3- [ (5-{[ N (car boxani do) met hyl | - N- met hyl ani no}
met hyl ) - ([ 1, 2, 4] oxadi azol - 3-

E I ]] - (tetrahydropvran-4-yl)nethyl-1 Hindole,

-iéiﬂuiém oride salt To a solution of

7-Chivid- exmfr Wﬂ&eﬁb@@hﬂd&@ﬁﬁtﬂww mriekthiatniftdencaisli 3R 0D Abxebibol-3-
1- ( rr] hIor||c_i|_e| ﬁ'°| e (Exanple

et hyd a aolpderr o 7- dhlﬁt@rlﬁ[(S—'&hlﬂS‘rdméftﬁ)‘ﬂ) dddegotddrebla]-1-(tetra-

T syl Ao Exagpie Jo s gt B el o

mmlgl %byr’fdlﬁﬁ?ag (5 hrrw)oml daﬁtn@ermmrrﬁjl %I??inéérrhie?ﬂﬂl’dﬁfcﬂhld@lﬁb ngo g,
u | C or one e a |

8 S0P B0 B PAPRTIE SoA Gy P8 bR T actiton atined a
romsbmgemarb fmhambr&&buramhutdmmrebwm|s|d>mutrﬁathe2(1 &/ml) and

mroni a i n net hanol . The net hanoli c ammoni a sol uti on

f "R%%s’ B{ryeh raa%OerSF%tad”r%)éwa tyhg- I hgdubg wagwashad with ngthanol
arfdl thBh elLRBLIAD #1 ahRShBdn WetktnolVahemaigholE BRont $8Gtion

over sodium sul fate and the sol vent renoved in vacuo. .
washevappealed o Ci%”qsésﬂd%l é’aﬁé%'dﬁﬁ?'}’?q Bl ermsgfﬁnecwwd with

w&BF SFERb IR aRdy oRréblinsh é’MIfbié a%%tﬁé’ k¥Vent@éMand inivBcuo. The
di ¢chl or omet hane. The solid di ssol ved

regylting @S@Hﬁﬁ'ﬁérﬂ@“&%bl@%ﬂm%@ﬁhr@ WPERQF%YI(EELM”Q Nith3% kv/v)
ethdhdlirediBbrofidifink. Yas saddest diddt cties dichRRdmethane and

hydrogen chloride (2ZM solution in diethyl ether) was added. The resultant

37



10

15

20

25

30

35

37 WD 2007/ 023143 PCT/ EP2006/ 065496 hydr ochl ori de
salt was crystallised fromacetone to afford the title
W(ao(mpmmds as a 1:1 hydr ochl oride salt (1.24 gPCREPRI06/065496
EsIMS: mz 418.3 [ MrH +. Exanpl e 20A

hyé{%‘h”{?gﬁﬂ%%ﬁqc%%[?ﬂ 1] %%afﬁ% Xnaeq]o %%rrcri] the title compound as a 1:1

hyteddnidridgisaiol 24 fy2.¥3 ind). 4 oMsdimzzal 8.3fM+HF 1- (t et r ahvd
BV ~4-yl)methyl -1 Hindole A solution of
3-[(5-{[ N-(carboxam do) net hyl ] - N- et hyl am no}

7-Chtony-BIES-[(N-{[N- (carboxam|do)metth]carboxam|do}methvl) N-
. d J

in dA e’elnﬂ\gd tf)fCW ﬁ‘alm’cﬁiﬁ-[(GJ{B\l (‘da)bomm|dn)mb&1§il]ﬂ\em6trﬁ}|anﬂni@methyl)

S o FORD T e

(109, @r@gmwaﬂ;) |ﬂblnmt!eﬂfotrmamer(115 ?Iymdommeroaﬂ(luﬂr&ieandrogen
irred a erat ur.e . .

arst o6 bRk IR h e F o FiSers ik 425 mead O BB A Fedec.

Trendixture Wama}ddbwe?cemsl/a:jrfrf tﬁdoérﬁ ﬁerﬁpgiﬁ;(ﬁe gﬂ'dn etirfeiiliz/latttrg@h _

m Xt yre wa tered thro a trata i
teapiatn B TSR 197 Ror dashuabh Rid Mn Ao dnd the
miktued bmfézmt ;I@G?s gm@ r:|e:§ch©ﬁ nﬂktuteaﬂas*/\lrl]ltelﬁedlﬂ%dgtﬁ di%cagsn@iaaﬂ

han in dichlo e pro was
Ség,g;qa, tbe- gjheéﬁq’%Wﬂs Wﬁ?'@ﬁ?ge ?&%ﬁ@ﬁt ’195) rfgu*ﬁ?r?ﬁ‘eﬁ‘.ags and
théwéw)eo(\zum 20PRR MRarhMon @b Rstednbl) idltiehibenemeifeamee broduct
[\Qluerglt?g %gtCHvlmeh] &?@%ﬁgggﬁgégﬁ@wﬁh %795”(7\}}3/5 ZZ'M grsnlm%‘la in
mam@hd)lp. rachibrérhbthbhdltd §ide (he-thig domppeitdid2)rhe,a. tomads)d B ves:
hw )-[:\L{!:ﬁ]; hyl am nol net hyl } -
m{Zl, UM Hdi azol - 3-yl) - 1- (t et r ahvdr opvr an- 4- yl ) net hyl -
1 Hindole Step A

7 ChII g E 3- ({5 [ (N-{ et hoxycar bonyl } net hyl ) - N- met hvl am
7-Ch doél(xzal(ralduwmh@rwv)ethmc?&fomhwdrrﬁ@mmwrﬁembl)anﬁtdwibthvl}-
112, erddiegrofad Buluel R ioB Dy imaing- Uiggalg: azol - 3-y1)] -

ool

Stbp(A:t CIﬂlor&@({BMW-QﬁS’thaWCérbdn)/lfWﬁéﬁhyﬂ) -I\llmbt-hlvladﬁhcﬂmethvl}-
I acetonitrile
- -1 ' €hydr ochl ori de

fn 75¢gcn§i solﬁticléh oﬂWﬂhIdroﬁﬁRS-@hbrcﬁﬁmhﬂP%{ﬂ eml]?slaggnza? -¢I9- ﬂéetra-

, b. . re a

romFarng SDap s e Examale 20 X80 & 4 ¢ o el o

adeforitaryso &WﬂNéi@ddeGSdaeB&lnetrﬁ&ﬁﬂ edfer hpdrdclIblidy a8 infvp mes

m%ﬁggg\g\gﬁkgrlog%%@nﬁ# @%ﬁh@?@ 4S odi m lélzlr}tugttu?e %29 héat\]ted at 60

°C7wﬁktlﬁﬁmg for (18- Eﬁé\lﬂ{ﬂ@b@fMﬁaﬁ g@rméh?ﬂf@ﬁ hyi/e)cubliand the ﬁ)Sldue
a noj| ne oX 1 820 etra

takGb9R BT P LEs  w4SHeS o 26T, BRSO SRHVEN 1ol S1age

solveht raIdVEd iBV&fuoBo afford 7- chloro 3-({5-[(N-{methoxycarbonylimethyl)-N-

m%@ﬁ%nrrp?@e@éihga%ﬁlazo 03(% - -r{ee]iraXyc?ropg\yl/-rgrtle-E‘rhY)mernyl ?J—I mchIe

asla wo),\muK(ﬂ@tg aiwah@pyr an-4-yl ) met hyl -1 H-indole 35 To

h tmB WA 1(e), ¢ ZOI-

O Y, C AW, Y, Y, V C

3- VIf)l-O]r(tetrahvdropvran 4- vl)methvl 1H-indole

)rret 1}a &If‘—’l-"?rh f]o?éha}?rfa%&lé [(%Q%Irﬂ]gthoxygcar ony PngRﬁPXIr thyIaXuno]

methyl}-[1,2,4]oxadiazol-3-yl)-1-(tetrahydropyran-4-yl)methyl-1H-indole (1.2 g, 2.7

mmol) in methanol (20 ml) and water (2 ml) was added sodium hydroxide (146 mg,
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mol ) in nethanol (20 m) and water (2 nml) was added

sodi um hydroxi de (146 ng, 38 WO 2007/023143
wEon/aPaeo6/ 065496 3.6 nmol ). The m xt ure wWasPOIEEPB®A6/065496

at 60 Cwith stirring for 2 h. The m xture was

o &G0 e sesnett i Biime Sfd @ bl Spg g afe fbere wes

cdmeérlitﬁl@d inardud Beafiedred etowdh H12Q lylSiarayn 8@ Xi digakibbaTd tube
to affor

W%%W%?U?dsw'th{@GWFRP'@QF%@P?M BAM arumagiaipmginang isfind 7-
cHldro{sl({é’r[(AI}{@mdkﬁMthﬁ; erhetﬂl{@mlno]methy? [1,2 4]oxad|azol -3-yl)-1-

(té}@%&%r\%g%a&%g% aeggé y.lfb gel 1 eH)-/é %{Ne%)v@a r(%o mg, 1 8mmol).
s@ @hmﬁm& 3!«5 [[NA w(mve%xwtdvmwrabk%%ﬁmmmm do} me

XaIZ -3ryli1-(le: ethvl-1Hdndole

r Opcha@saspdn)siasﬁylm[brcbﬂsl({sd[@chaT@om}mw%ww on of

B T YT A B Br S b A Aoy g4y methyi1 Hriggple

(500 , arp-miol )irﬁrat:hlysforﬂethbnen(ciolnﬂ) WéQaﬁ&Qpcilf@)prdpy?etW@hlhe
hl or onet hane

ogh mg%&rraw@mm#w@% o3 A roNBig e was cooled t
0%t m@pﬁfﬁymﬁoé&loa& avid cy‘bh@aﬁﬁvdhhie (50% sﬁﬂjﬁddhh%twyﬂiﬁcetate

oled t hosphoni ¢ a cyclic
1% A f HE"?'B‘G% §%Cﬁ%9tq 8 g%/r ﬁﬁfg)&t%l@/@a@ ‘%22”%{{" togogm
temase}a)turu@ad adaed o P Whs nixtliRew4d thed U&utwsv.taldidnm&némane

room t ure and. stirred. for . The.
(aliID e ReTh e P RaDa g oR (e ShiriE D ML grieg gver
sotiium sWRSd 8649 Wetébl\/%ﬁﬂﬂeﬁmvﬁélrm’r@d §|§u§@/]|§§tbl1@ﬁbdél’§_§ft)fﬁhd%\éoiuﬁ1n
wat er oV ium s ate an e
chignsiattarry Asya Wik B0 &N modnal cleblorein Sl g
chcQJtrI@%lon qh.t@aﬁmurmbmy@tu%ﬁ dt@romdithe Eﬂ@lSorﬁNclSL)h)d as a \lNhite
no i chl or e to colourless oil.
Soﬁi@ﬁaﬂ% ﬁmm' E??ﬂ@% h1e|§v' $ﬁfor ded the title
conpound as a white SO|Id (269 ng, 0.6 mmol ). Esl Ms:
mz 462.1 [ MtH + 20 Exanple 21 (S)-7-Chl oro-3-({
Emmsﬁ car boxani do- 2- hydr oxyet hyl ) - N- met hyl ami nol net h
(SY47}Chloro-3-({ 5- [N-(1- carboxam|do-2-hvdroxvethvl)—N—mgthvlamino]methvl}-
121G dadd ST el stniart A S8 RNER BRI tatbohiThide Yar
7- chh @it dfO&md?b@t[wxaﬁlbmh)etr(»{l)J([ﬁz Ao éidi a1 z20§1713-6thhydro-

Pk Re o e Bkeapia1d: Slepicouy. O Aaagh, socium

camtadrhww rag ((909T§1mc9) @8d||[Iﬂ‘rlitL)bc)|de §1_<2dhg _mda)@dmzte) a(ritQ/\c/)m%hyl L-
-L- Sserina e : , ..
Semm)m‘l Do e ot (aﬁewfrﬁ%@m%vﬁse@@&{a%&o microwave

iratietien\eevis0 °Crfops rivid. TRe ddaclion) n&tﬁi@rw& ﬂlﬂef‘éﬂ thidugh a 5 g
reaction mxture was filtered throug StratalM

St gi (g gigaee- The tLtbt?B’éaW%s'WQé’H@d“W?rFP' ﬁﬁgﬁlﬁﬁ‘o?'“tﬁﬂ ith 2

MUARRoh i REthehdINTHe #atHdhaiiBAaniasoltBbh &8 lconddhrated in
met hanol i ¢ anmoni a sol uti on was concentrated in vacuo

vagHe apf éeaphiained Epsiei s U Py FPlMBENRMategrgRiy eluting with
50 NOERIRY LSRR %)éet@telﬂn'n%p\f‘éﬁehtheﬁol'owgl%)(rNétNancﬂrm’[hyl acetate to

acetate in n-heptane, then 10%%v/v met hanol in ethyl

givg bedtes hage ofi f\?élt'? lkeMmppuRd. hlydeochiorigp salf formatierunmvesiteved
bﬁﬁdra@emb@bf KARIr %gﬂntchidwdwm&alu%ﬁ w%i@th?IVeQﬁJer lp»hl)ttb% solutllon of

ditio lorid M solution in dieth
th@tfrﬁ@ ,basqmnq §thyldatt§r§g |rrU)( TBﬁ r@,{ture was concentrated in vacuo to afford
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35 the free base in diethyl ether (5 m). The m xture

was concentrated in vacuo to afford 39 WO 2007/023143
wEon/aPaeo6/ 065496 the title conmpound as a 1:BCT/EP2006/065496

hydrochl oride salt (24 ng). EsIMS: niz 470.5 [ MtNa] +,

thg%ﬁ%?%pwgqug)ds aNPﬁ]ydrochI]érldé sal?(24 m&gégﬂMé m/z”‘?ﬁf)‘%'fﬁl'+ha]

448 MO8 P(+3: ([ (BEZ.y S higprhopyheahdriopny | | - N- et hvl ami no}
met hyl )- ([ 1, 2, 41- oxadi azol - 3-
yl)1-1-(tetrahydropvran-4-yl)nethyl-1 Hindole Step A

able@20- 3- [ (5-{ N- net hyl am no} net hyl ) - ([ 1, 2, 41- oxadi az

s ) 1/%_cvélg§rto£v SLY f% IPX[r%QtﬁéléX]l'r?or}rr%tephw)_(ﬁ ZFh]ior;(gglja(zeolé-
vl)Tﬂ?tdt@hadr8p&ré514cmrﬁtwm%hmbc)le([1 2| 4] oxadi azol - 3-yl)] -

o

(tmwﬂoa{zﬂaﬁa vmn@hhampllndélé 0 m, 40 mml) in

The 1 GRgEEGR e oRERLEhe Bt db priecon e i
pWJﬁl’:-ﬁlyl)ﬁ\;éthyl' 35#.@&&5; é|t1§ | Sply mbuﬁg ng Wn’(dlé)t anc: 8M
ano an a Ol ut|] on ou ra
g‘%@a%ﬁ'ﬁﬁ nga‘;q 9&? ﬁé"fxﬂﬁl}, 'ESW@E’H‘%’%%IP%G 5% A¥aEs S{'%ed at

40fd @r @ h( - Tﬁbké)a"cﬂo@n{l)(tﬁrelﬁas concentrated in vacuo and the obtalned

t hyl a 2, 4] - oxadi azol -
robunpie DU T e anpl drahemnina ag ey intdich 4 5 §
stratel") S@% calumhOTRe ﬁil)ltureﬁfdsl\@ncé’rﬁﬂatéd mvéc&MU:ﬂffbr&%moB; 3-[(5-

e sty B2 R L SRR oy BT Sy retea TRV -

mIid)Iék%OCrﬁ &ﬁdnolfésl :B/Browqfﬁcﬁl CEgmg: vt Hhiz [MOHEXanpl e

22 3-
S FRAELTT VAR FESR R HAT W AR GERRIEIRGIS thq otod 1
ded¥AshdiR @xamplel )8laffordddethe ahy dorapauran -Zsime) 468, 0w z (M+H]*
Hindole The title conmpound was prepared according to
the met hod of Exanple 22 using
IAsquarmyI chloride. EsIMS: 489.9 niz [ M:tNa] + 25

o%délol%@l%’ﬁ(&@tfaf&dbdp){rﬂan% vl)methvl 1H—|ndole

e Smpouny ?@gﬁrﬁélp%%%wr% @(MF% ol B a B 32 yping

d.&]e(ﬁy&tjrf@humrQ@WeaESMS 339\ hrEkbNki'l H-indole A
m xture of

7-chl oro-3-[(5-chloronmethyl)-([1, 2, 4] oxadi azol -3-yl)] -
Eﬂamlbazrahydropyran 4-yl)met hyl -1 H-| ndol e (Exarrpl e

(tétfdhaﬁhoafmaﬁm tmétEZ\Q 1@/ fncbleZO mns using an Emr ys

vIWtIh\fI-l1$ﬂ|nbMee| uti ng W t h nmet hanol and ammoni a

solu t hr.qu t r at S

mi xt Irrgx ure ofg c%loro 3- [(59ch orome yT)M1 ,gzﬁoxadiagoq-&ﬁ)]ﬁ-
(tetrahydropyran-4-yl)methyl-1H-indole (Example 19; Step C; 500 mg, 1.4 mmol),

and 2M ammonia in methanol (3.0 ml, 6.0 mmol) was subjected to microwave
irradiation at 120 °C for 20 mins using an Emrys Optimizer EXP™. The reaction
mixture was concentrated in vacuo and the obtained residue was purified by eluting
with methanol and ammonia solution through a 5 g Strata™ SCX column. The mixture

was concentrated in vacuo and dissolved in dichloromethane (1 ml) to which 2M HCI
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was concentrated in vacuo and dissolved in

di chl oronethane (1 m) to which 2M HCI 40 WO
wQo@7/02893443 PCT/ EP2006/ 065496 i n diethyl et heeT/BP®06/065496

added to yield

L hl - 3- - i h - 4
n i e b i bR s ohie Pt Ry oA B2 S arg o
yl-1§tetmbl/Jropgrabfdey| inyedinyd-d - ||ddr)]ld¢50h05riabl 1.8 Eghdfpas B hytimbchloride
ctlon with et i socyanat e

%%’@?S%ﬁpwz{'ﬂﬁs t hod descri beé in eme‘pI e 5 18

StebfB rRle gdsrhmthi ethlykeiseayapate rad cortimig Mo th edh8thibd e gcripbtt i éxample
183 5 41 pamppygc SR, A48 AYVE VI 1 ani noj et hyl ) -

[1, 2, 41- oxadi azol - 3-yl ) 1- 1-
Eg t etlr 2|aydr opyran-4-yl)nmethyl-1 Hindole 10 A m xture

-3-[ (5-am nonet hyl ) - ([ 1, 2, 4] - oxadi azol -3-yl )] -

7-Chlofd-84] (oafivy-aiethmysty anetbdAfyim vifie tind} méthigh) (i1 dod Jeoxadiazol-3-yI)]-1-

[tﬂéw@Cohlr%rijq%j:rr‘?’ﬁhtl-ﬁ—f?irrlgglgred as in Exanple 23) (50

O bennottuiedzzcotlorb-34[ (5o dth I B T 2rme-bkadiatad Byl -
(tegexaf uor o

RGBT tF a0l Pergendade Sl prapareg g in Example

23}!&501 oy &.d étniraolp ad-terf Adbrigxol-1-Q1-A3V, NﬁNi—t)atramethyIuronlum

hi h d
R R S Ve ISR R
ar&k}uf&l@sﬁydﬂ@ilc aad (15 1@n0.1§ Aot} i, dichidreciethane (T esisistitred at

at e

d th ) ,
OBl PRPEiRtiss TSRS TrE oA pubet TR e adBpts AtPsolution
(20 omp dvad o¢drimagnesinOAdfatayfiltgred saral the eblvent r&smbidst indEBud

m.z [ MtH + 20 25:.. 7-Chl or o- 3- N- N
Pifg s tiipfbn EREGaMBUBR 6 WG g RoTis HOimd & erbinm) o5 -
solid. EsIMS: 419.1 m/z [M+H]"

([1, 2, 41- oxadi azol -3-yl ) 1-1-(tetrahydropyran-4-yl)nmeth

yl-1 Hindole A m xture of

Exanpie ®50- 3- [(5 chloromethyl) ([1 2, 4] oxad

I I PN R ) d - |

(f‘aﬁd] ﬁxaﬁdmhmva‘m -ﬂetrélﬂld&mfran &VDmEthvl ’JHmrdoIe

di ch

¢ R ot 3t s g el ReRPhErL R b “ﬁWe
(teﬁmhydmopga‘anEXﬂ)ﬁMthWhei mdelac(d_ixam@ 9; 8tep Wk \ﬂa§_00 mg, 1.4 mmol),
AP FAROR QR HF R e BN GRbAES sUBBeted to
m&cﬂwﬁvemmadlditrdmwgh oa° 6 f@ Bt mmsa;srﬁylaﬁcafnmyelapmmuztem EX;HT%I 'Ewe

Wt
re?‘%'oﬂer{ﬁ'ﬁ )ylres [aX'cor& elng? g &n (%%losa@d tﬁg’ o%taygje_\cliva%%e was purlfled by
eluﬁngdﬂﬂﬂinetheﬁﬁ ang, agﬁ}nﬁrila soiotion thaméi;;; 5 g Strata™ SCX column to
n
viglh "B 3R S Bt Mt foslp avali ks SR Pl Potuée (oo
ulr@aam(tjnrw) dmnlamﬂé (28 g, 0. E|1 Vranmlt ° panAdnhethylgram;obyriothSQ mg,
u 0- pr e
B o e S S Rsp . SR iogh el e it e
reaumin)coanehtratbdmt\/iaydlcam\ moxtyre afitimeresi uE@nd Qi-BhPropuddthylamine
i h | eft t {

o5 Wi A RL R A by RSt old? @b b g BlnelRRH o
dumqtmtmmndrﬂﬁjhdmem uig, 01918 28maol) in, dichiorechethaee (magme/msumt to stir
atSFlo'lém‘ffl mpera ure orqg h. ?Hg oFgg\%lc‘g’ we\r/ee \?vtasrqeedrthegM aqueous HCI

solution (20 ml), dried over magnesium sulfate, filtered, and the solvent removed in
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41 WO 2007/ 023143 PCT/ EP2006/ 065496 vacuo. Purified
by sem -prep. HPLC (Method i) to afford the title
w@ooopoesias (10 ng, 0.020 mmol) as a solid. Esl|MSI/EES86/065496

mz [ MtH] + Exanple 26 5 I n- V|tro det erm nati on of

effi otenc eptor
veiy SR0%4 BV RRPEREPL P FG Aol i o TES BoPhouaggo me
0.020 menatpesr £sclidngsiMs: 4barran/zQRH'ecept or and a | uci -
ferase reporter gene were suspended in phenol
red/serum free DVEM F-12 nut m x containing

Exmnpleid6l i n/ streptonycin (50U 50 g/m ) and fungi zone (1

C Ji m& andsid(?d 10 |O£% vvel I _o ans tl rad?orbépl%ssed

$ -i" TS

O Y, & v tH )
inV@H@ celscubat ed over ni ght (approx 18 h at 37C, 5%

2/ 95% t MM .
B ool QuBRL B eS8y e FanET e Reb oy or
feMsk reficdteg gete aereasigpetdedsh phéna eddidaromSreierMVER/A-12 vt mix
o St B blo R BLSED 4LBBIBL St B sooce
inioBEURAL ﬁQteQ%t §Eeﬁ‘s.fycaf 35< 1B chig @er@lléll({%@ﬂlqmaﬁ\‘}olurﬁg}i ceds

expressi on of ['uci f erase der subdu

W?rﬁgmﬁubateﬁtmerm@témw d8éd qtnﬁac@ aﬁ}/@ qué9<,5G(T1§*f)| RTQE Qﬁ%ﬁy

Triéet%str@ﬂ#kfo@ﬁa '("f (ﬁhl\/ﬁsdltﬁlfotnﬁhlatrhéigﬁsulfla% was M&ﬁﬁecﬁﬂdﬂ@ NLQ Mix
each Pl at es were covere ﬁf Seal and t

tolm%ﬁn@@ ofgtock IvHans ioat @ b M £p-14 n Hﬁ?é&oobépwi@ns (10
ulf\%’t‘étddagd ‘aﬂeét'%% ﬁ?ecrlé%rvgnt-r\)%l@oﬁﬁg pléﬁﬂasr\‘/&ﬂr@ incAh2ES %t 37 °C for 5

count | ng m nute count ti1 ne, m nut e count
h mllayoagoztst mdug@swpm&sroncqut%lumaw enzymep{neerrdulfnemtight,

LRt R thsﬁ%ﬁﬁkmt rléggnsttlﬁjtéchgs Bé%arﬂf@ct%r?!"%hn%&rﬁfrotng; 100 pl)

secon alrnst conmpound concen
warhadied taeadtCyoll. Riatbsiwerelediesediwigh bers Sed @ng BESOInoeatekat

o B PE e oy S S R b b RSB AP E R T80t Ssipge

phbtcExamnhmg OhEningate craumttiGheorimialte stunddelaye pECS50 7

(tﬁ_ tor?rvg V\ﬂé\éﬁl{[t%& El;/ %S'am O?Xr%eong%f?e?res. ?nef\rﬂg% teeﬁ a1ot of
caupts, plerd;]aectrm (&S aghingt-opimppudd cortentratjalr (B4) to obtain an ECs
B0 VR DRy i erosgg o
ofltherm/hlytloam no}nmethyl)-([1,2,4]-thia- " ,N2/ ClH oo

di azol -3-yl)]-1-(tetrahydropyran-4-yl)
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met hyl

7- Et hyl
w@e a00boxaas do] pi peridi n-1-yl } net hyl) -

([1 2,
pyr an-

7- Et hyl
Tabdé Wyl ami no} net hyl ) - ([ 1, 2, 4] t hi adi azoI

2 vl V1

-1 Hindol e,
-3-[(5-{4-[ (N-{2-hydroxy} et

4] -t hi adi azol -3-yl)]-1-(tetr
4-yl)nethyl -1 Hindole 1-00

1 (tatrahvdr nn\lr an \1| \nnf

hydrochl ori de acid "

salt 0 10A
hyl)- ~sY_NCH 7.9
9 N PCT/EP2006/065496
ahydr o-

12

-3-[(5-{[N-(2, 3-di hydroxypropyl)]- s N( 6.9
Ny N OH

H i ndnl

Bxgngple 1 £hehig

BA%E3- [ (5-{[ 4- (N-net h

y¢b%ravss%%zrucﬁir§ H

a)
pEJC50

7 NC~yo
~ t hi adi
hydr o-
hydr og
7-Chl gr
{m etHh
t hi ad|

anmmilom eI 2améthykyleeiyhyT ) |

2&{% g}yia/%'f& 3@»3‘%? d|o o- hexp

"Hin
tomt;m]cta.aaalzbl -ByIp- 11(tetra€h dadb

Porded-vibA ?’iﬁ%r\%%ﬁ&x ﬁ}yfi b

azol 3- yI )) - (tetrahydropyr

T

H |

dol e,

7.1

gl_l'l IIUL

=17 7-(
pi peri

Ch| or

L ST TR
et Aringnieghy) - (1. 24BN - ox
P R

Gndtioyld+Binfi¢15; Kiydrogklbdge apianet

salt

10A 7-Ethyl-3-[(5-{4-[(N-{2-hydroxy}ethyl)- ST . 7.9
carboxamido]piperidin-1-yljmethyl)- ?Eg ' |
([1,2,4]-thiadiazol-3-yl)]-1-(tetrahydro- !
pyran-4-yl)methyl-1H-indole KQ’

12 7-Ethyl-3-[(5-{[N-(2,3-dihydroxypropyl)]- S oH 6.9
methylamino}methyl)-([1,2,4]-thiadiazol- N \l’\lﬁ'\f/\EOH
3-yI)]-1-(tetrahydropyran-4-yl)methyl- N\
1H-indole, Sj\/'“é

e}

13 7-Chloro-3-[(5-{[4-(N-methyl)carbox- SWAN 6.9
amido]piperidin-1-yl}methyl)-([1,2,4]- Ny Qﬁéo
thiadiazol-3-yl)]-1-(1,1-dioxo-hexa- b "
hydro-thiopyran-4-yl)methyl-1H-indole, o NKO CH
hydrochloride salt E//O

15 7-Chloro-3-({5-[(N-{2-hydroxy}ethyl)-(N- A~ 7.7

{methylsulfonyl})amino]methyl}-([1,2,4]-
thiadiazol-3-yl))-1-(tetrahydropyran-4-
yl)methyl-1H-indole
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sul fonyl }pyrrolidin-2-yl)-([1,3,4]-oxa- NN N Qz:-'
di azol -3-yl)]-1-(tetrahydropyran-4-yl)- 'O o'
woredoipk31a3 H-indole N cl \__Co 19 PCT/EP2006/065496
7Ch|or03[(5 {4[(|\I—{2 hydroxy}ethyl) CcH 7.1
car bC/ \1| \ N—N—N-NH—\~ | |
L o 4 ST Sogray e B a G H 6.9
ﬁy(rjan- %Qélrlbigim -ythethyib([i 130 oRadiblaH
ydr od i,de OH
7- Chl c:}oy?&1[( ‘?[W'%’E%‘ih%'o%mdalﬁ) ~) N-NHP' 7. 4
met hyl| lhyioaribhiye gaii no} met hyl ) - ([ 1, p,
oxadi azol - 3-yl )] -1-(tetrahydropyra CH N
yl ) metlthyl -1 Hindol e, hydrochlorid 1 C ci ¢
20A 74Chloro-3-({5-[(N-{[N O\y\- J7. NH2
18 car bgxap7-dd)areSHE-{NE aycﬂmprwa'r@e} mef /__~ O~ m 7.2
hyl) - N | i N~
(1,2, z]sgﬁéﬂé%"%@% itk 3}46 R N oot
(t et r alyectobPyahitat-gyonastyrar-4-y)}H i hdol e G °00 208/
7-Chl or 0-.3-( {fN(2- N-- o,
hydr o ygﬁtﬁvﬂﬁlgé@ oxani do} net hyl ) - n t hyl
ami nol[met hyl }-[ 1, 2, 4 oxadi azol- | N \
3-yl)41-(tetrahydropyran-4-yl)nethyl -G H-ng@dol €
44 \WD|2007/ 023143 PCT/ EP2006/ 065496 24 7-
{oT0=-3=1 NRg L RRpTE R 617
E’I‘ or nyl ?a%mﬁﬁ%%? ﬁi‘/l[?c%[@dg%ﬁt )|<)ad azol IS 7
3- yl ) ]| carboxemidalpjraridiny f-abmathyl)) met hyl - N \N
([1,2,4]oxadiazol-3-yl)]-1-(tetrahydro- @
pyran-4-yl)methyl-1H-indole, L .
hydrochloride salt LC
20 7-Chloro-3-[(5-{[N-(carboxamido)- ojﬂ A(NH 7.4
methyl]-N-methylamino}methyl)-([1,2,4]-
oxadiazol-3-yl)]-1-(tetrahydropyran-4- N cH
N
yl)methyl-1H-indole, hydrochloride salt 4 LCO
20A 7-Chloro-3-({5-[(N-{[N- ] } 7.5
(carboxamido)methyl]carboxamido}met N/\\(N 2
hyl)-N-methylamino]methyl}- N'O\ 1
[1,2,4]oxadiazol-3-yl)-1- \
(tetrahydropyran-4-yl)methyl-1H-indole 4 N\\C\O
20B 7-Chloro-3-({5-[(N-{[N-(2- No~on | 7.3
. ST
hydroxyethyl)]carboxamido}methyl)-N- -~
methylamino]methyl}-[1,2,4]oxadiazol- ©f§
3-yI}-1-(tetrahydropyran-4-yl)methyl-1H- °
indole °

44




10

15

20

1 Hindole C 1--co 25 7-Chloro-3-[(5-{N(N ,N
di met hyl sulfo- OH 7.0

WO 2007023143 ( N-{2- hydroxy}ethylami no)- N O |1l _SeOT/BP2006/065496
met hyI) ([1 4] oxadi azoI 3 yI)] 1- ~

(t+ ot r rlr\l:: Nl 1
A |

d

%;(;;T'Im g](ghilo'tlé’yéf H§1{V\h*‘9§wx>r'8é‘{‘y'rn M e Four - ijér”oﬁ;é
of si X fernggamibfméth@in[ed, AioxhdivedH cl e an@iﬂ fqur
to fiy v cal | y

doses of the test conpound (¥
bet vvee%"ﬂ).?'d.’s‘(?e%@%ﬁro%yrﬁﬂéﬁ 1 I kp) ,. admi ni stered
I ntravembiugdly i nto the tail veln (pe K
Tween-{80 in saline; injection volune m /kg). THis
i njection was followed 5 mnutes |pter b%gg;\gl of |5%
formalli n, which was adm ni stered spb-cutan sly ta

2% or malli AN TG A o Te Vi Tl %?”bﬂw'yﬁr{”‘;' 7.0
test ¢mamnidm)}-06{Zamairaatethgaminog ti pn,

det ect]i ci ception Anal’yser
(ANA) ; "%—ggﬂﬂ“ 20 g%%ﬁgsﬂ@?m ogy ersi t‘y of
Cal i fq r(iletratlymrm dgydmettwadH-indcde t p ependent Y

for each chanber. The noci ceptive pe

measured as the nunber of counts [Iicking, ‘?f ti
bitind and flinchi ng acti nnc\ detebted within th

ng,
et wo

phases of nociception (Yaksh et al, 2001). The
EXHi6 |§@m|ve behavi our 15 between 0 and 5 mn after
for mal

ormalin_injection (Phase 1) and between 20 and 30 mn
%L%M&%F Pay, legt in jection (Phase 2) was recorded and
n u ”hﬁfuraf3|>6@4éﬂb§off§ibf miRGere Mol & withOrgpRieshd énd dsrerommalﬂve
r of counts fgr the vehicle treated ani mal@m1
ed,

dOc,SSP elihgiiesi comperns, dYRieally PeesR -0HOuls & andr ¥ pe
ac%nhlﬁs{@@m&ﬁﬁbr@u@ly Ato IR il v§|ta|(\(c‘éﬂr|]@é59|;®"/<f Wvg@rf@@ in salln?
rea ercen i nhi bi ti_on da wer e
injgelian ¥ %gﬁ@a ﬂlé oR, wp &dlowgy Sppigutes at%{rF&’ %Q&g 5%
fo&namhwma m@wadrﬁm@tferwwmtﬁ@nebaﬁy tdfhe dbBsuamer tB@ left hind paw.
i nhj bited the noci ceﬁt i ve behavj our of Phase at an

Imppgciately agHgIMRIEN adghigiptanghe 6088l w a@@?ﬁﬁ@fb@)@%%@%@@
arfd cwté"écqulsmdm ubing @l tsteibh Wavitey ealiGated NdaRepfIteAIyser

(AII:\IOAr) r[I]DJepartmeI}I]t 0 Anestr?gs?élngy, {Jﬁlv/ersny of California, San Diego), was
started, independently for each chamber. The nociceptive behaviour was measured
as the number of counts (licking, lifting, biting and flinching actions) detected within
the two phases of nociception (Yaksh et al, 2001). The nociceptive behaviour
between 0 and 5 min after formalin injection (Phase 1) and between 20 and 30 min
after formalin injection (Phase 2) was recorded and number of counts for each
mouse, compared to the mean number of counts for the vehicle treated animals, was
calculated. Once values for each mouse were obtained, the mean and s.e.m. were
calculated for each treatment group. The percent inhibition data were then used to
calculate EDsg values for Phase 1 and Phase 2.

The compounds of examples 10A, 15, 19 and 20 inhibited the nociceptive behaviour

of Phase 2 at an EDs, < 5 umol/kg.
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X3 RR NRY Formula |l wherein 5 A represents a
5-nmenbered aromatic heterocyclic ring, wherein X1, X2

wapah7X¥B31a3 e i ndependently selected from N, O, PSI/EPI0G6/065496

CR;, R when present, is H halogen or (Cl.4)alkyl; Y
is CH2, 0, Sor S®@; R is (CL.4)alkyl,

Clat-4) al kyl oxy, ON or halogen; 10 R2 is H or
1.(Adlindglaldkyvative ha¥rdg thegeinees FofmadlaR3 and t he carbon and

nitrogen atons to which they ar
menbered ring; R3 is H (CL_6)alk
(C3.7)cycl oal kyl, the al y,I/X ’
substituted with OH (Ct dpAa)kyloxy, (CL.4)alkylthio,
(CLl. 4)al kyl sul fonyl, CO NRSR&, CORR7, CN 15 or

hal ogen; R4 is CO NR5RS, OR7, S02-R8, S02- NRgRLO,
or CORL1l;, or R4 i ~al kyl, substituted with

CO NR5R6, CO OR7, 02- NRgR10, NH CO R11,

NH S02- R12, or t and optionally further
substituted wth ogether wth R3 and
the N to which they re bo rma 4-8 nenbered
ring optionally containing furYher heteroatom
selected fromO0, S and SOQ2, the ring Heehhd
substituted wth CH2-OH, CO NR13R14, CO OR7, S02-RS,
SWPERIR10, NH CO-R11 or NH S02-R12: or the ring

bl rapresbmts tal 3-mefberdd dtotnelic Retatdeydlic rgbahéret>ed X, Whd R are
NH CO- R11 or NH S02-R12; 25 R5, when present, is H or

( ispersadany selggief fm 'Nyos%sg@ Rited with OH,

( Rl whpa bladeni s H‘Hal%’zgg@ ) ; when present, is H or
(Cl. 4)al kyl: or 07/023143 PCT/ EP2006/ 065496

RY 1§ Gt HeP S0 RS and the N to which they are bonded

f o, B @, 4tk ll'@@b IR0y, B8l orddldgenal |y containing a
fur1t @e}:r1 )r?etyer ogﬁagﬂsg: ect ed frggm 0, S and SO, the

rifadp H lS’éi(q:ﬂg* oti¥nal |y substituted with OH R7, when

PIRE heridth |‘F|23ernd(t@ cérbah kil hitog &8 atozed wWiiStB8Y arel Sonded
(Cl al_kyl or [(4C3. 7)cycl oal kyl, optionally

si5eY3 ¢tBeMRREH BB or (CL. 4) al kyl oxy;
R is H, (Ci)alkyl or (Cs.7)cycloalkyl, the alkyl groups being optionally substituted

with OH, (C1.4)alkyloxy, (Ci4)alkylthio, (Cq.4)alkylsulfonyl, CO-NRsRs, CO-OR;, CN
or halogen;

R4 is CO-NRsRg, CO-OR7, SO,-Rg, SO,-NRgR1g, or CO-R44; or

R4 is (Ci.g)alkyl, substituted with CO-NRsRg, CO-OR7, SO,-Rg, SO,-NRgR19, NH-
CO-R41, NH-SO,-R1,, or two OH groups; and optionally further substituted with
OH; or

R4 together with R and the N to which they are bonded form a 4-8 membered ring

rﬂged forma 4-7

optionally containing a further heteroatom selected from O, S and SO,, the ring
being substituted with CH,-OH, CO-NR3R 14, CO-OR7, SO,-Rg, SO,-NRgR1, NH-
CO-R410r NH-SO,-R1;; or the ring being substituted with (C,.3)alkyl, substituted
with NH-CO-R4 or NH-SO,-Ry3;

Rs, when present, is H or (C4)alkyl, optionally substituted with OH, (C4.4)alkyloxy
or CONR7Rg;

Rs, when present, is H or (Cy4)alkyl; or

46



10

15

20

25

30

35

R9, when present, is Hor (Cl.4)alkyl, optionally
substituted with OH or (Cl.4)- al kyl oxy; R10, when

we@e@semigzis H or (Cl.4)alkyl; 10 R11, when prBSEREP2006/665496

H or (Cl.4)alkyl, optionally substituted with CH or

4 - al kyl oxy: ., when present, |i Cl. 4) al ky| .
& 5 ety Beio 7 Buto M By S Honged sl F B Tyebered ring
Rbgtionbiﬂyé Borfiaiam@ry further Hgtérb?tblﬁﬁl](s?écﬁé&ﬂd)m Ggig\l émlséld)lg,yhe ring
substituted wth 4) a 0X or R7R8; 15
Ao Ry Subsli b whibe) £y o s
tﬁg,(gnﬂmgf%rwfsém, i ireorGCat)amylt o whi ch t he CO NR13R14 %r oEp
i onde orma.5- or 6- ered spiro-ring; .Wth .
o Rovi sl et el oBig agionfky BTl syttt 61
It;l,o_r (G:L)aﬂziagaiﬁy%/! orI I(C3. 7) C%/'Clt o?l kyl _,tthe al kyl groups

n opt.i.on upstituted wi L
(B yert Ry PERaCap R, phirERY e Tulid win ot iy
Chllkyloxy;hal ogen; or R3 together with R4 and the N to

jch,they are.bqnd forma 4-8 nenbered rin
\gﬁ‘i’ &’H8P|P¥9388ﬁﬂsa'ﬁr?f§(g1-4gaﬁ¥ydért her het er oat om sel ect eg
f IRemWhien Bresant] isSQRr (O )alkyngpiendlly sopstitasaklith OH or (C1.4)-
su&?pt_ut ed with OH or a pharmaceutically acceptable

s8Y°thereof. 25 2. The indole derivative of claimi1,
WRg4, @ihen pRysewh) én(Qar, rd@hoptioraallyisubétitige dOiviZh OM @t(CRPAlkyloxy;

is, H or 30. toget her wi.th R3 t he. n
Rt SR PRSI 4 3 oL ey ot S A Rf RE 18 BRtoxy
S5onemiiR,Rg ring. 3. The indole derivative of claiml
or, 2, .wherein, . is-Nqgr S 35 X2is S, O Nor CR
x§1‘t’é“NSP@FeSE?t’\'%'Q{)B%WE@’i’ﬂ PCT/ EP2006/ 065496 4. The
i miplogettier witathe\® atofn ©l vetith e TONRIERY, greaipheberdedyfoinea 5-
Aig 1 2?4-$xadiazo_le (XLis N, X2is 0, X3is N,
1055GREIET SPK X1 is N, x2is S, X3 is N),

t hiitaziod proyi¥ad that when X2siSO,CR, X3 is N) or

1,3, 4-qxadi azole (X1 is X2, 1s. N is O 5. The

- Rasia i Tame St (¢ P B GandoARyh erlipZeRupd Peing

Aoptionh)IY sdbstittaet @itio Dél, (X, )alkyloxy, (Ci4)alkylthio, (C14)alkylsulfonyl, CN
or halogen; or R; together with R4 and the N to which they are bonded may form a
4-8 membered ring optionally containing a further heteroatom selected from O, S
and SO, the ring being optionally substituted with OH;

or a pharmaceutically acceptable salt thereof.

. The indole derivative of claim 1, wherein

R, when present, is H;

Y is CHy, O or SOy;

R, is H; or

R, together with R; and the carbon and nitrogen atoms to which they are bonded

form a 5-membered ring.

. The indole derivative of claim 1 or 2, wherein

XiisNorS;
X5i8 S, O, N or CR;
Xz is Nor O.

47



10

15

20

25

30

35

is N X2is 0, X3is N or 1,2,4-thiadiazole (X1 is N,
X2 is S, X3is N. 6. The indole derivative of claim
wG200meziegs n 10 R3 is (Cl.6)al kyl, optionally PCI/EP2006/065496
substituted vvlth()-| R4 is SO2-R8; or R4 is (C1.3)
NRS5R6; or R4 together with

\NI t.h
4. Rghéwof%ge”l\la{] aé'ﬂ % W86l e bonded form a
6 theetmdaenoegkls Ang 1,2, 4-teadidzog (Keisy, )SZUbSI l><t3 it with

ﬁ%lﬁh:?%ll Ieeéi é%NTQe'ﬁ]éqg(o'Sé{) rIazo & gfxz is %r\m)(% isN) or

| ar3p4-3xddideold @« (S\NNMEL BN, ) XA layxam do] pi peridin-1-yl}me
thyl)-([1,2,4]-
t hi adi azol -3-yl)]-1-(1, 1-di oxo- hexahydr o-t hi opyr an-4-y

5.1 Tvetidtple deridativedsflotsim 4, wherein the heterocycle A is 1,2,4-oxadiazole (X4

LA SR bl eSS LY SRR TP
-(tetra hyd ropyra n- 4 yl)methyl 1 Hindole; -
6. ngghwc{o?e(%eﬂv%tsv éf clai m%' %)e(zraerp] do) met hyl | - N-met hyl am no}
ORg(H d@zajaw yhblidnally Gtisstitady ditio @y an- 4- yl ) met hyl - 1
n -

Hj ndgle:,
7-P'ttttﬁ %bb‘-Rg-O(r{s- [ (N-{[ N- (car boxani do) net hyl ] car boxami do
} Retishid, )y alkyredubglituted with CO- NR5R6 or
ﬁﬁﬂ%s}%? M&E@%ﬁ%b%bﬁ? Ilc%égey areybOPnded gotrr%tar r mbared f rng,
7 tHehiray loeidy él{b&{i{u(dﬂ-\{/iEH\BOENRMRnoxyet hyl )] car boxam do} nme
t hyl) - N- et hyl am no] -
net hyl }-[ 1, 2, 4] oxadi azol - 3-yl ) - 1- (t et rahydr opyr an- 4-yl
7. ) ﬁ’hé H‘r}do’reldéivambad)f&lalm 1 which is selected from

|}) A %[%? gé{qq@ﬂ/@ e&f@)@%%oxar}q}do B lin N eI W Jony
t hi tadieol-334jY), 14d1c(>¢oetaxanwwpwmn Ay metret-hiftindole;

Al v o ety e b RS i Lt s o

r I d[m 2] otadimb Yy} 1- [tétréhyd]’opy&ﬁ] -4-yl)methyl-1H-indole;

A e B R s

theom:diazo% yﬂ)]ae-(uetrdlmyobomwnn “yt)metnybl Hamjolgne of cl ai s

o e R A e e e Y G e A v

of amiraimsthgh-1 ,J’Z,n]oaduiiaxdslw-y&)-W(lbtnamudmpymrem-lyl)mtﬁyw H-indole;

ggﬁ%&%%g#%g&g@ﬁ&i@%r?_é/gth\é/\ﬂcg %Zér(r)uz ethyl) -N-methylamino]-

(i ndethyB-[y/2)4ietaeliaaolyd-y-1e(extiangd ropgran-yromeaty - Hindsle;

et 2 S AU Ay DL Sa PRI

of prédadiazliBlyl)as- (te@rahydmwrat AvBnash i1 Hahdadei C pal n, 5

e e R L S R e W R
t 0 thiguhdAobBiyl)}- m-(in&ahiydrdswrmﬂ yarrteh'@lt apenddigal |y
effective ]L’I vative of any one

of & %Pﬂ%r”}ﬁC$UtICfo gf@ceppable sa(?t tﬁereo

8. The indole derivative of any one of claims 1-7 for use in therapy.

9. A pharmaceutical composition comprising an indole derivative of any one of

claims 1-7 in admixture with pharmaceutically acceptable auxiliaries.
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10. Use of an (indol-3-yl)heterocycle derivative of Formula | as defined in claim 1, in

the preparation of a medicament for the treatment of pain.
11. A method of treatment of pain such as peri-operative pain, chronic pain,
5 neuropathic pain, cancer pain and pain and spasticity associated with multiple

sclerosis, by administering to a patient in need thereof a therapeutically effective

amount of an indole derivative of any one of claims 1-7.
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