Chenoki ne Receptor Antagonists The invention relates to bicyclic carbonyl

am no derivatives which are antagoni sts of Chenoki ne Receptor 2 (CCR-2) and
Chenoki ne Receptor 5 (CCR-5), and to their use in the treatnment of diseases
and di sorders which Involve mgration and activation of nobnocytes and
T-cells, including inflammtory di seases. Accordingly the invention in a
first aspect Provides a conpound of formula (1), or a pharmaceutically
acceptabl e salt or prodrug ester thereof: Werein: Zis CRIR3, NR3, 0 or S
Ris selected fromthe group consisting of hydroxy, an optionally substituted

Cl1- C7 al koxy, C2-07 al kenoxy, c%cl %g| 5Eecext\6r!§ {"ﬂ@ﬁsy’ het er oaryl oxy, aryl -
Cl- C7 al koxy or heteroaryl- Ci- ally substituted Cl1-C7

al kyl or C2-Cr7 al kenyl, an optionally substltut ed aryl, heteroaryl or an
optional Iy substituted a Cl-C7, al k group; R%H&epresents one or nore
ring substi tu@ﬁﬂ@e@'@FW"e‘%‘nPW% By ’ﬂi’%\‘@?’%ﬁt %% afpIoAigcbxy, an
optional | y suliehiokite Rebefibr TICCH- kmnu Ch&aghea%elc@mwccaml anahdwémmntaéyl OXxy,
het er oar yl oxy, = O - r.oar optionally
Subst 1 ut ed ettt giressd B Mo RS Rior Sha ey Rt Bt pneRet Par 1

het er oar yl oranaﬁ-cgbtindh@mglyﬂasmmofvﬂmgdsaryI Cl C7 al kyl group; Rl, R2, and

Rs are independently selected fromthe group consi sti ng of H and Cl1-C aI kyl ;

- 2 - Xis a Cap3 c%cl oal kyl, heterocycloallcyl, ¥/ or heteroaryl each of
whi ch may be ASptiiagy Pﬂf‘”%’ﬁ'ﬁ%t”i%ﬁf?‘é‘épec@rp‘éde&atCP'ﬁR%"dG fopeitader 2. and 3 at ons

in length; Y phemiadeuGddly apcebianb kil or pheifRreeeydeabikyl , bridged cydoal kyl ,
bri dged heterocyl oai kyl, aryl,"’

RB ' 4 H—X‘—Q—"Y

N
Wharein:
Zis CRiR3, NR:;, QorS;

R is selected from the group consisting of hydroxy, an optionally substituted C4-C; atkoxy,
C,-C7 alkenoxy, cycloalkyloxy, aryloxy, heteroaryloxy, aryl- C+~C; alkoxy or heteroaryl- C4+-C;
alkoxy, an optionally substituted C4-C; alkyl or C,-C; alkenyl, an optionally substituted aryl,
heteroaryl or an optionally substituted aryl- C,-C; alkyl group;

R9 represents one or more ring substituents selacted from the group conslsting of H,
hydroxy, an optionally substituted C,-C; alkoxy, C»-C; alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, aryl- C,-C; alkoxy or heteroaryl- C4-C; alkexy, an optionaily substituted C,-C;
alkyl or C-C; alkenyl, an optionally substituted aryl, heteroaryl or an optionally substituted
aryl- Cy-Cy alkyl group;

R, Ry, and Rgare independently selected from the group consisting of H and C+-C+ alkyl,



het eroaryl, fused aryl-heterocycloal kyl, all of which are independently
optionally substituted once or nore; The optional substituent or substituents
on R and RO are independently selected fromthe group consisting of hal ogen,
hydr oxy, Ci1-C7 al kyl, nono or di-I|ower alkylam no, am nocarbonyl, nono or

dl -1 ower al kyl am nocar bonyl, am no, carboxy, Cl-C7 al koxy, CrCl2 cycl oal kyl,
CrC s heterocycl oarkyl, C1-C7 allrylcarhenyl, C -C7 al koxycarbonyl, nitryl,
aryl; all of which, except hal ogen, are independently optionally substituted
by one or nDre substltuents sel ected fromthe group consisting of hal ogen,

hydr oxyl , I %ﬁ(ﬂ i\ nono or
di - Ci- G? ai %&%a (%C’ Ppa&o%:croa@tca b](a)é('%g‘éf %ﬁ @%{} g@(@%&%?@%é %ycl oal kyl ,
Cs- Co5 heter é@é‘#@él kyl , CI C7 al kyl car bonyl, al koxycar bonyl, nitryl, aryl.

The optional substi tuent or substituents on X are independently selected from

the group co hal Cl1-C7 al kyl, mono or di- Cl-C7
al kyl ani no, ME‘H ﬁ &N ?rgﬁgs BtPX'af" e‘éiﬁ C7 al kyl am nocar bonyl , ani no,
car boxy, Cl1- C7 al koxy, as-Cl2 cycl oal kyl, C3-Cl heterocycl oal kyl, Ci1-C7

al kyl car bonle 136: 1C§|y W%?e@%&&géﬂyl bﬁ&g[jeﬁ%}rcloaﬁ?iy%dg&l Ijleté%%/mmrarylexc'ep?

hal ogen, are i nd onal’l Substituents,
sel ected frohetpﬂqm'gwmfﬁdlﬁ?f@wlw@wbﬁ” ¢ ahish ers, l”d??@ﬂd@WIDPﬂQDal'Y @pstiltedyl , nono or
di - C1-C7 al kydsawige; am nocarbonyl, nono or di- G -C7 al kyl am nocar bonyl,

am no, carboxy, CC, al koxy, C3-Cl2 cycloal kyl, Cram heterocycl oal kyl, Cc-C7
al kyl car bonyl , al koxycarbonyr, nitryl, aryl. The optional substituent or

subst i t uent s ThelopYoreal substitder ensi@stitdey tssoal FeaiddRd #« indepehdengy eilicaonmitd i ng of

hal ogen, hydrox m Do, am nocar bonyl ,
nmono or di - gffu%lfns'ﬁ?ﬁ Pﬁq‘%xar}%%% %ém%h T&c%é)r%”&eﬂ& foral| koxy, C3-Cl2
cycl oal kyl , @ningagohgt ey ¢l-louerialkylam@ecaptongl Wh@aafb@ﬁy&, CGllko&y, Ca-Crz

at koxycar bonyloea R0 o heérgtyclodkyl, Bfc, Wkl iERpors S auia}aaa)%nw AR ahfgfpendent |y

optionally substltute one or nore substrtuents el’'écted fromthe

group consi sPi¥iteh o?xc?PéF‘ﬂ@%efﬁ‘ a’ﬁyﬂ‘PB‘%{Wnﬂy@L"ijéPW”*‘*d%ﬁﬁe @rm%ﬁ’- Cl- C7

al k%I am no, amsmahw;k b@m@ld,fmlmegmp ld:it(ﬂﬁls@\b cmzawdehyﬂyaronyl rmcara}kgn?ﬁbm @M no,

car boxy, C-C7 Crel 2¢ a teraoc Cl- C7

al kyl car bony% 8‘% %Ylaynljrl? pas %oc?ﬁﬁ ﬁf*"}% ar“‘yf"\’-‘}??"‘ ?ﬂs‘f U’B\gu“ﬂ?%y 'of doubt ,
the terns |i€t-edaioat, @ﬁCazrwcioaikyb&W@mm@@inChQMWthoﬁnl G« Nng neani ng
throughout the,.prasantngleseii ption and clainms: The term"lower, when referring

to organic radi cals or compounds means a conpound or radical wnth may be
branched or unbranched with up to and including 7 carbon atons. A | ower al kyl

gr O]yp m;?/ biﬂfer@?laheﬂmstmﬁag anobhithents oﬁxlcdlr(é iﬁd@eﬂheﬁmfﬁem frémites &o@?r bon ?L olms,
prereranly (0] calr pon ns. a renr esent s,, or. e e netnyl,
R o Y eonSine ST hareBn TR, O Bl pee o B BT B Gy, Sigrocsbiny

2, 2-di net hyl mormxykﬂ.- CACH aliydamiadciadiriyl grminepcantsoxy, §k-b nogyhedC o eydmbylabe hed and
contains Ito h&%%%r.@ﬁ%, &QEL&;E%R'@(C LIQoxgca%EmgrDﬁ‘t 1 ohe  al koxy

represents, Y, |soprbpoxy,
i sobut nTy orewml@ﬂey ﬁ'atr@f@endt@wmfc&?'k@x@ﬁtw|bme@0rm¢ gasityendsy and

cycl oal kyl sdé@téﬂlfromltﬂ@fdr yconé}sting\aeﬁa@bkeap@exyabk.epwkyi GforRldkgngxy, group is
branched or referably 1 to 4

ranch ontain ar bo
car bon atomséhﬁ’ 8’”190?&“5? EDO 5?' T@E’s‘ir%" ﬁébt%{lfybagﬁnoc?ﬁ %’H aﬁ'@ﬁb%éb%r?d' "Lower
al kene, | owealkaay, KeQyd cydealkyh WeCdielezorytianlyl, Cefr distmatbondl,dl-Gralknplabaniyhy| |
pr op4- enyl , r"ﬂH! ¥;|'yi but enyi, isopropenyl or isobutenyl and the oxy equival ents
t her eof U

The optional substituent or substifuents on Y are independently selected from the group
consisting of halogen, hydroxyl, Cs-Cs alky!, mono or di- C4-C; alkylamineo, aminocarbonyl,
mono or di- C,-C; alkylaminacarbonyi, amino, carboxy, Cy-C; alkoxy, Ca-C+2 cycloalkyl, Cs-
C.g heterocycloalkyl, C4-Cy alkylcarbonyl, C-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,



In the present application, oxygen containing substituents, e.g. alkoxy,

al kenyl oxy, al kynyl oxy, carbonyl, etc. enconpass their sul phur contai ning
honol ogues, e.g. thioal koxy, thioal kenyl oxy, thioal kynyl oxy, thiocarbonyl,

sul phone, sul phoxide etc. Hal o or hal ogen represents chloro, fluoro, bronmo or
| oth. Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl. - 4 -
Carbocyclic aryl is an aromatic cyclic hydrocarbon containing from6 to 18
ring atons. It can be nonocyclic, bicyclix-or tricyclic, for exanple

napht hyl , phenyl, or phenyl nono-, di- or trisubstituted by one, two or three
substituents. Heterocyclic aryf is an aromatic nonocyclic or bicyclic

hydrocarbon cQucah ﬂblﬂ%écdr&{jﬂénétﬁmégf Haldgen, awa@n ene; élkyl Fne oaal-w:cph are
het er oat ons sel ected from N or are one or

het er oat oms. FEHEENGCFRINPREIPY) MeNg e 8'5 Eh?éaqky%&?%&rg m'"ﬁy?ai' ®A: Cn ﬁdol yl,
qui noxal i nyl , allq;uy 0RICHAtydloalkyls CgCigelerasydigalkpe®z041 diliyearpbnyl, 0240z otk enyeartydnyl,
benzopyranyl , Pthlopyranyl furanyl, pyrrolyl, thiazolyl, oyazolyl,
i soxazol yi, tr| dz tetrazolyl, pyrazotyl, Imdazolyl, thienyl.

Het erocyclic aryl aI so includes such substituted radicals. Cycloal kyl

represents a ffHelaGoiBheé SCRUNORe PRt Ritddl RBWHODE uhdbrskdod'th RaveabdRowigef er abl y
from3 to 6 ri n at ons cl oal k%‘i’?@?(? res for exanple: cycl opropyl,

cycl obutyl, cJ¥ HB@H‘PWW on ﬁ@aWcl oai kyl may optional |y be
substituted. Heterocycl oal kyl represents a nono-, di- or tricyclic

hydr ocar bon ‘;“m Qé}m”BMenb‘%wﬁﬁ‘Fél'érﬁﬁe%etg anit NRfhN LAl ?@83@@ %B&QWL@ g one or

nore, prefer fot atons sel ec Preferably
it contains UG@IV%W i echrapshied @ unpragehad wivsup toised ingkdinhesasbascliemoal kyi i s

I ntended al so to include bridged heterocycloalkyl groups such as 3-

hydr oxy- 8- aza- pi c 3.2 Phar naceut ac abl e prodrug
esters are ash EW %@V’i&?ﬂfpw&%'@h&}ﬂ@r% e‘?rﬂ' ‘f%" X@GF&E‘F{/@‘?"&" "or under
physi ol ogi cal atmmdneferablw tbd chtben Btome. Laweb alkyf Fépeesants, dorakarhmie: mstieyl, @lhyl, Such
esters are fo | r thyl or ethyl esters),
car boy- | ower é?ﬂ%ﬁ%’s’?o Wﬁoﬁ’t@ r%'ﬁf’@%{%b%%% rﬁ$[°g§st er, nitrooxy-I|ower

al kyl esters (such as the 4- nitrooxybutyl ester). Referring to formula (1),

prgfter?bltydzlmw&"aakow&p %be%rmcn@or uﬁarh&h@dﬁfd%ﬁt@lh¥1WﬁééPB% atd‘i‘rﬁ}s optl onal l'y
supstitute 0

het er oar yl oxy? V@F‘VY ! F°o‘%z%‘(b°glaﬁmsoﬁwﬁr¥m& r&?%é“&ﬁ y\empl(ainﬁvg’ﬁx 3/"é{n
optionally sudmiox;t, tiitexy, aoprépoxy) edobutogroy tert@ary toxppitdwanalkdxy irglubest | tuted ar ykower

al kyl group, ygoé}%(olg\ysg_@%&tﬁén L’ﬁ%‘”%f'k@?@n oxXy group, e.g. 01-C7 al koxy, Yet

nore prefer abi al koxy or a substituted Cl-C2 al koxy.
A preferred substltuent for the substituted Cl1-07 al koxy is a furyl or

benzof uryl WY gReriafkefd bikEiRbr AkeRody Sdub W EPhched or unbranched and contains 2 to 7
carbon atoms, preferably 1 to 4 carbon atoms and contains at least one carbon-carbon
double bond. Lower alkene, lower alkenyl or lower alkenyloxy represents for example vinyl,
prop-1-enyl, allyl, butenyl, isopropenyl or isobutenyl and the oxy equivalents thereof.

In the present application, oxygen containing substituents, e.g. alkoxy, alkenyloxy,
alkynyloxy, carbonyl, etc. encompass their sulphur containing homologues, e.g. thioalkoxy,
thioalkenyloxy, thioalkynyloxy, thiocarbonyl, sulphone, sulphoxide etc.

Halo or halogen represents chloro, fluoro, bromo or iodo.

Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl.



RO is preferably hydrogen. X is preferably selected fromthe group consisting
of : Most preferably, X is [0+ Qls preferably defined by - CRAR5- or
-CRAR5-Q wherein Q denotes -CFteRr or -NR, Rt. Rg, Re and R7 and Rg bei ng

i ndependently selected fromthe group consisting of H an optionally
substituted | ower alkyl, an optionally substituted | ower al kenyl, an
optionally substituted aryl or an optionally substituted aryl-Iower alkyl
group, for exanple nethyl, (CH3)2CH CH2-, CF13-C(=CH2)-CH2-, (CH3)3C CH2-,
benzyl; Qis nore preferably selected fromthe group consisting of: -CH2-,

B T, s S
sel ect ed fr ofif faeccydie iryelises tisydindorsnapplp saphtnyly BREY! dpepahyPo-drdeanyl |

phenyl, tetr ghysiieRY bRABN, twoletiédsibstyéd[ 3. 2. 1) oct - 8-yl , tetrahydropyridinyl,
oct ahydr oqui nof ai nyl ,  hexahydr e- pyrr ol ookazi nyl, octahydro-pyridootazi nyl each

of which is optionally substituted. Preferred optional substituents for Y are:
hydr oxy, am reterdogdioarylOd arCarombiioyrhonacycli®or-bicyclic hydrocarbon containing from 5 to 18

ring atoms one or more of which are heteroatoms selected from O, N or S. Preferably there
are one or two heteroatoms. Heterocyclic aryl represents, for example: pyridyl, indoiyl,
quinoxalinyl, quinclinyl, isoquinolinyl, benzothienyl, benzofuranyl, benzopyranyl,
benzothiopyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl,
pyrazolyl, imidazolyl, thieny). Heterocyclic aryl also includes such substituted radicals.

Cycloalkyl represents a cyclic hydrocarbon containing from 3 to 12 ring atoms preferably
from 3 to 6 ring atoms. Cycloalkyl represents, for example: cyclopropy!, cyclobutyl,
cyclopentyl, or cyclohexyl, The cycloalkyl may optionally be substituted..

Heterocycloalkyl represents a mono-, di- or tricyclic hydrocarbon which may be saturated or
unsaturated and which containg one or more, preferabiy one to three heteroatoms selected
from O, Nor 5. Preferably it contains between three and 18 ring atoms. The term
heterocycloalkyl is Intended also fo include bridged heterocycloalkyl groups such as 3-
hydroxy-8-aza-bicyclo[3.2. 1]oct-8-yl.

Phamaceutically acceptable prodrug esters are ester derivatives which are convertible by
solvolysis or under physiological conditions to the free carboxylic acid of fermuta (I). Such
estars are for example lower alkyl esters {such as methyl or ethyl esters), carboxy-lower
alkyl esters such as the carboxymethyl ester, nitrooxy-lower alkyl esters (such as the 4-
nitrooxybutyl ester). ‘

Referring to formula (1), preferably Z is NH, NCH;, CHz, S or O,

R is preferably hydraxy, an opfionally substituted lower alkoxy, alkenoxy, cycloalkyl-lower
alkyloxy, aryloxy, heteroaryloxy, aryl-lower alkyloxy or heteroary! lower alkyloxy, an optionally
substituted aryl, heteroaryl or an optionally substituted aryl-lower alkyl group.



R (10 wherein: Z is NH NC-13, CH2, S or 0. Rrs hydroxy, an optionally
substituted 01.-C7 al koxy, cychoal kyl- G -C2 al kyhoxy, aryl oxYr heteroaryl mor
aryl- O C7 al kyl oxy, an optionally substituted aryl, heteroaryl or an
optionally substituted arykCl-C7 al kyl group; X is selected fromthe group
consisting of: Q is selected fromthe group consisting of: -CH2-, -CH2-CH2-,
-CHr CH2-CHr, -CH(CH3)- CH2-, -CH2.-CH(CH3)-, -CH2-NH2-, -CH(CH3)-NH,
-CH2-N(CH3) -, -CH2-CH(CH2OH)- or - CH(CH33-NH(C1-13)-; Y Is C3-Ct8
cycl oal kyl, heterocycl oal kyl, bridged cycl oal kyl, bridged heterocyl oal kyl,
aryl, heteroaryl, fused aryl-heterocycloal kyl, all of which are independently

optional l'y Suw poféérf]%{@ﬂ)( R1E 8n By RIS ,egt@ﬁ:-;%m)kyow mérefaﬁéférswrﬂztmgﬁmﬁaﬁét'tuents

on R being i m t he dgroup consi sti hal ogen

hydr oxy, Cl- C@rﬁtﬂWWWOM%%@ﬂﬁﬁaﬂng(ﬁ&%W éWﬁVF@HPW§M“§HIW@¥5WB no or di-
Cl- C7 al kyl animeg &/ 0nydr beiSiund whiskslptionalyGlbsiieal koxy, Cren cycl oskyl CcCcC1
het erocycl oal kyr, Cl1-C7 al kyl carbonyl, ‘C --C7 al koxycarbonyl, nitryl, aryl;

all of which, except hal ogen, are independently optionally substituted by one
or nore subst R senfgablskeldegeed from the group consisting of hal ogen, hydroxyl
C1-07 al kyl, nmono or di-Cl-C7 ancyl am no, am nocarbonyl, nono or di-I|ower

al kyl am nocar bonyi, amno, carbuy, CILC7 - 7 - alkoxy, cycl oal kyl, C3-C18

het er ocycl oal KyiF prateraplysalegied figm themrougrongistionfcar bonyl |,

+Or O 4Ot
O

Q is preferably defined by -CR4Rs- or -CR4Rs-Q4- wherein Q4 denotes —CRgRy~ or —=NRy- ; Ry,
Rs, Rs and R, and Rg being independently selected from the group consisting of H, an

Most prefarably, X is

optionally substituted lower alkyl, an optionally substituted lower alkenyl, an optionalty
substituted aryl or an optionally substituted aryl-lower alkyl group, for example methyl,
(CH3).CH-CH,-, CH3-C{=CH_)-CH,-, (CH;)sC-CH,-, benzyl;

Q is more preferably selected from the group consisting of. ~-CHg-, -CHz-CHze, -CH-CH-
CHg-, -CH(CHy}-CHz, ~CHz-CH(CH3)-, -CHz-NHz, -CH({CHg}-NH-, -CH,-N(CH,)-, -CH,
CH(CH,OH)- or -CH(CH3)-NHE(CH3)-;

Y is preferably selected from the group consisting of: piperidiny, azepanyl, azocanyl, phenyl,
tetrahydropyranyl, 8-aza-bicyclo[3.2. 1)oct-8-y|, tetrahydropyridinyl, octahydroquinofizinyl,
hexahydro-pyrrolooxazinyl, octahydro-pyridooxaziny! each of which is optionally substituted.
Preferred optional substituents for Y are: hydroxy, amino, halo, C4-Cs alkyl.

A second aspect of the Invention provides a compound of formula (11}, or a pharmaceutically
acceptable salt, ester or prodrug thereof:



nitryl, aryl; the optional substituent or substituents on Y' being
i ndependent ly selected fromthe group consisting of hal ogen, hydroxyl, C-C7
al kyl, nmono or di- Cl-C7 al kyiam no, am nocarbonyl, nmono or di- C1-C7
al kyl am ntticatcnyl, am no, carbm 01-C7 al koxy, CrO | z cycl oal kyl, GSC a
het er ocycl oal kyl CI -C7 alicylcarbortyl, C1-C7 al koxycarbonyl, nitryl, aryl;
all of which, except hal ogen, are independently optionally substituted by one
or nore substiluents, selected fromthe group consisting of hal ogen,
hydr oxyl, Cl1-C7 al kyl, nmono or di- Cl-C7 al kyl arni no, am nocarbonyl, nono or
di - d-C7 al kyl am nocar bonyf, am no, carboxy, Cl-C7 al koxy, Crencycl oal kyl,
C3- 018 heterocycloal kyl, G -Cr alkyl carbonyi, Cl-C7 al koxycar bonyl nitryl,
aryl. Preferred corrpounds of formya l, arepo 4- Net hoxy- 1H i ndoi e- 2- car boxyl i c
acid [1-(2-azepan-1-yl-ethyl)-p iN-4741] - am de
4-| sopr opoxy- 1hki ndol e- 2- car box 2 d P
[ 1- (2- azepan- 1-yl - et hyl ) - pi peri dih- 4- &t ami Y X —a~Y
4- | sopropoxy-1H i ndol e- 2- carboxylic acid
{142 (4- hydr oxy- pi peri di n- 111) - et hyl Fpi pdti di n-4- yl)-ani de

4- Cycl opr opylyretelpoxy- 11- 1-i ndol e- 2- carboxylic acid
] 1- (2-azepan-1-yl -ethyl)-pi peridi n-4- Aam de
4- Cycl opr opyl net ho4' - 1Hi ndol e- 2- carboxylic acid
11- 42- ( 4- hydroix WHpNpiey, iCei, 18- dr-Oy0- et hyl | pi peddi n-4-y1)-am de
4- Cycl opr opyl net hoxy- 1H-i ndol e- 2- carboxylic acid
(1-[(5)-2-(4-hydroxy-piperidin-1-y1)- propyl kpipericlin-4-yl)-am de
4- Qycl opr opy IRristiessy 131 antipady aubstitatge QUQW“FCW &egleplkyl- Cy-Cy alkyloxy. aryloxy,
{1-[(9)-2-((3BenB roﬁ‘ycﬁﬂéﬁﬂ-@%é&%m?ﬁiyh% @;m@@my ij@marea/éé,r RateRNddor B per I din-411) -a
m de 4-1| sobut ox car boxyl'i c add
[ 1- (2- azepan? OR‘%F' tfjec’ iR 304 ani de

4-1 sobut oxy- 11- |ndole 2-carboxylic acid

1-(2- pi I | - d - 8 -
El-tgobglt gi; ms;%g%a@p rngJQp‘i%H:th@mA %“1 1gm( Rg) 2-met hyl - pi per | d
n-119-et hylj - pi peridi n-4- yl}-am de

Kot Kot KO+

Q' is selected from the group consisting of: -CHz-, -CH;-CHjy-, -CHz-CHo-CHz-, -CH(CHg)-
CH;-, -CHz-CH{CHs)-, -CHz-NHz~, -CH{CHg)-NH-, -CH-N{CHy)-, ~-CH,~CH{CH,OH}- or -
CH(CHs)}-NH(CHg)-;

Y' Is C4-Cyq cycloalkyl, heterocycloalkyl, bridged cyclealkyl, bridged heterocyloalkyl, aryl,
heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substituted

ONGe or more;

the optional substituent or substituents on R’ being independently selected from the group
consisting of halogen, hydroxy, C,-C; alkyl, mone or di- C,-C; aikylamino, aminocarbonyl,-
mono or di- C;-C; alkylaminccarbonyl, amino, carboxy, C,-C; alkoxy, Ca-Cy2 Gycloalkyl, Cs-
Cs heterocycloalkyl, C+-C; alkylcarbonyl, C~C; alkaxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group conslsting of halogen, hydroxyl, C,-C; alkyl, mono or di-C4-Cy
alkylamino, aminocarbonyi, mono or di-lower alkylaminocarbonyi, amino, carboxy, C+-Cy



4-1 sobut oxy- 1H i ndol e- 2- car boxyl I ¢ aci d

(92-(4-nmethyl -pi peridln-1-yr)-ethyll-piperid3n-4-y11- am de

4-1 sobut oxy- 1H i ndol e- 2- carboxylic acid

(1-[24(2S16R) - 2, 6-di net hyi - pi peri di n-1-y1)-ethyl | pi peridin-4-yl)-am de

4-1 sobut oxy- 1H-i ndole- 2- car boxylic acid

(1-12- ((R) - 3-hydroxy-pi peridin-1-yl)-ethyll-piperidin-4- yl}-am de

4-1 sobut oxy- 1H i ndol e- 2- carboxylic acid {4- -[ 2H(S) - 3- hydr oxy-pi peridirt-
l-yl}-et hyi] -pi perid in-4- A-am de 4-|sobutoxy-11-1-1ndol e-2-carboxylic
acid (142-(4-hydroxy-piperidin-1-yl)-ethyll-piperidin-4-yl)- am de

4-1 sobut oxy- lklndxpdglcag &ci@aﬂm@g;d,u@te%iﬂcloarkyl C+-Cy alkylcarbonyl, C;-C; alkoxycarbonyl,
(1-[24(1R, 38, 58) hydr oxy-8-aza- bi cycl o[ 3

2.1]oct8-yl)- Bith yﬂ”] pi peridin-4-yl)-am de 4-|sobutoxy-1Hindol e-2-carboxylic
acid {1-[(8)-2-(4-hydroxy-piperidin-1-yl}-propyll-piperidin4-y0-am de

4-1 sobut oxy- 1{3{3 ioﬁ\%ﬂ%t%ﬁ%ﬁﬁ %gw&an"[’sc&nd( béind radRRRAN skictted Hofdthd grbleny 13- am de

4-1 sobut oxy- 1 IC ac
(4- anet hyl - (tEftnﬁ'atﬁ'y@fWWPdeWWI%-Carﬁ'H’!bP’D%?Wy@ -Cr Y ABIRR A5 PN
4-1 sobut oxy- 1%Uﬂ®'dr@d@—@; &kyi&ﬁﬁ&aﬁwwi Célrr%' Qarbox% Cy-Cr alkoxy c,_c12 cycloalkyl Cs-

4-11 met hyl etrah
El | sobut oiy 1Epe ﬁﬁ%’%@ %'kﬁcéatg&\jy fEU H 7a oxy oﬁyn r%l ary?gl OfeWhICh
(4-[ (R -1- [maé*myﬁth(albﬁnrahydepenpgmlanptmnwauuswlmtedtbhyme}ermwb)smmnﬂsde -g -

4- Cycl obutyi ngt mm; ¢, af di- C.«
{1-12-(3-(R ”ﬁ l%&%&f}’%g’lﬁép %ﬁ@?'& q’lytﬁ&B/gQ aky}l fT'IO:[IO or %1 C;
atkylamino, ammocarbonyl mono or di- Cy- C7 alkylamlnocarbony! amlno carboxy, Cq-Cs

alkoxy, Cy-Cys cycloalkyl, C4-Cyy heterocycloalkyl, C-Cy alkylcarbonyl, C+~C; alkoxycarbonyl,
nitryd, aryl.

Preferred compounds of formula | are:
4-Methoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
4-1sopropoxy-1H-indole-2-carboxylic acid [1-(2-azepan- 1-yl-ethyl)-piperidin-4-yl]-amide

4-Isapropoxy-1H-indole-2-carboxylic aéid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-
yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

amide

4-Cyclopropylmathoxy-1H-indole-2-carboxylic acld {1-[2-{4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[{S)-2-(4-hydroxy-piperidin-1-yl)-
propy(]-piperidin-4-y[}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(5)-2-{(35,45)-4-hydroxy-3-methy}-
piperidin-1-yl}-propy(}-piperidin-4-y[}-amide

4-|sobutoxy-iH-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yil-amide

4-1sobutoxy-1H-indote-2-carboxylic acld [1-(2-piperidin- {-ylkethyl)-pigerdin-4-yi}-amide



9- Cycl obutyl rrret hoxy-111-i ndol e- 2-c-ar boxylic acid

{142- (4- hydr oxy- pi peridi n-1-yl)-ethyll pi peridin-4-A-am de

4- Cycl obut yl met hoxy- 1Hi nci oi e- 2- carboxylic acid
{1124(38,48)-4-hydroxy-3-nethy|piperictin-l-yl)-ethylkpiperidin-4-y1)-anide

4- Cycl obut yl met hoxplH-i ndol e- 2- carboxylic acid

{1-[2- ((1R 38, 58) - 3- hydr oxy- 8- azabi cycl o[g3. 2. 1] oct - 8-yn- et hyl i - pi peri din-4-ylb
m de 4- Cycl obut yl met hoxy- 1H i ndol e- 2- carboxyl i ¢ acid
1-(S)-2-(4-hydroxy-piperidin-1-y1)-propygpi pendi n-4-y1}-am de

| obut yl met d
17 (5 - -  ( Jasehaloki Ay PR st SRR S0 wpeins sy g R P 4- 1) - am
de 4-(3- Met hyHamigiat y| oxy) - 1H-| ndoI e-2-carboxylic acid
1-[ 2- (4- hydroxy-pi periclin-1-yl)-ethyll piperidin-4-yl}-am de di hydrochl ori de

[
Cycl opent y|4ﬂ§‘6bt]l%¥%ﬂ“ﬁdbl@-§%ﬂm%ﬂi@a@df haxy4. r‘n@thﬂ-%lpgridlnu —yl)—ethyl]~p|perldin-4-yr}~
(4 hydroxy plperldln 1-0-ethylipl peddin-4-y1}-a

a
(
4-
(

112-

1, 2- Di et FI‘W propoxy) - 1Hi ndol e- 2- car boxy4i c aci d

(2 azepan-1-yl -ethyl)-pi peridin-4-yl]- am de

2, 2- Di met HylsobptonyptikinjieidPreamdofieadd 0 d2-t@R R)-2:6-dioiethyl-piperidin-1-yl)-ethyl-

1

(

((2 i di n-4-y1) d
azepan i peridin- am de

(4- Met h5| Eée%l""‘?k'e? % pl Ircl)dol e- 2- ca)r/boxyl ic acid

4

(

2- (4- hydr ox e 1 i peddi m de di hydrochl ori de
o et my Ry poded ok e S LR BR R i S oy parnr
1-[2-(4-hyd@@mmmp|per|dln 1-yl)-etha piperidin-411}-am de di hydrochl orl de
- (Furan-2-yl net hoxy) - 1H i ndol e- 2- carboxylic acid

[ 1- (2- azepanydsopitofit W hdsiRbREb Qs M 3.1 (s Rshydfoxy-pipdi i 1-yl)-ethyl-piperidin-4-
yi}-amide

{
4-
{
4-
[1
4-

[ 1-
4-

{1
4-
{
4

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-vi)-ethy(]-piperidin-4-yI}-

amide

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-{(1R,33,53)-3-hydroxy-8-aza-bicycio[3.2.1]oct-
8-yh-ethyl]-piperidin-4-yl}-amide

4-Isobutoxy-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-piperidin-1-yI}-propyl]-piperidin-
4-yl}-amide

4-Isobutoxy- 1H-indole-2-carboxylic acid [4-(2-azepan-1-yl-ethyl)-phenyl}-amide

4-]sotutoxy-1H-indole-2-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl}-aminol-methyl}-
cyclohexyl)-amide

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{[methy)-(tetrahydro-pyran-4-yi)-aminc]-methyl}-
phenyl)-amide

4-|sobutoxy-1H-indole-2-carboxylic acid (4-{(R)- 1-[methyl-(tetrahydro-pyran-4-yN-aminol-
ethyf}-phenyl)-amide

4-Cyclobutylmethoxy-1H-indoie-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide



4- (Fur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d

[ 1- (2-azepan-1-yl -ethyl)-pi peridi n-4-y0- am de

4- (Fur an- 3-yi met hoxy) - 1H i ndcl e- 2- car boxyl i ¢ aci d

(1-[2-(4- hydroxy-piperldin-1-yl)-ethyll piperidln-4-yl)-am de

4- (Fur an- 3-yl nei t hoxy) - 1Hi ndol e- 2- carboxylic acid

(142((3S, 45) - 4- hydr oxy- 3- net hyl pi peridin-1-y1l)-ethyl]-piperidin-411}-am de
4- (Fur an- 3-yl met hoxy) - 1Hi ndol e- 2- car boxyd 4 ¢ aci d
{1-[(S)-2-(4-hydroxy-piperldin-114)- propylj-piperidin-4-yil-am de

4- (Fur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d

{1- [ (S) - 2- (( 3RchRbuimerdnR Xy mdolERtdasbRiiPadid @D URY-hydrddy ppghdin-pyipethiHi n- 4- y1)
am de 4i-Benzyl oxy-1Hi ndol e- 2-carboxy!ic acid

[ 1- ( 2- azepan4RRATABYAHAMIIS peri cti n- 4- y1] - ani de

4- (5-chl oro- benzof uran- 3-yl net hoxy) - 1H-i ndol e- 2- car boxyl i ¢ aci d

{1-[ (18, 9aR) - 4Cyamdtiaimpthongifi-ndplpRzeironligacchiddr{fhyeispeiperdinnl-A-s)l- ani de

di hydrochl ori Hﬁ‘enﬁﬂiiy hlafde0- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- car boxyl i c
acid [1-(2-azepan-1-yi-ethyl)- piperidin4-y0-am de

4- (5-Chl or o- benzof ur an- 3- yi met hoxy) - 1Hi ncj ol.e: 2= ¢arboxyl i ¢ aci

(142- (4- hydr ogﬁ%bb‘éﬁem%wyﬂgﬁ‘?ﬁ% PPl $°é4ﬁ9zk?ﬁ5%?§f§%rﬁ%5¥ﬁ'meﬁw

4- (5- Chi ci r o- jopmiiof1eyf)eettvy B-pipknist-frpheypidd H- | ndol e- 2- car boxylic acid

{1-12-{(38, 48) - 4- hydr oxy3- net hyl - pi peri dl n-1-yl)-ethyl]-piperldin-4-yr)-amde
4- ('5- Chl or ot engpddul@itredod)-TPRIBOX Y Jcabbkylid SR (812 FRBHOXYI-hydirRg-BAza-
(1-[(S)-2-(4- hggr oxt?/llﬁ)ciéﬁe)r{)% di n- | %H] g!:ﬂo%}f' b{pl1 pgri di n-)id- yy%}c-agn’i de

di hydr ochi or i HecigEESieht¥h-8 RSN aM-8YA net hoxy) - 1H i ndol e- 2- car boxyl i ¢
acid {1-[(S)-2-((38,4S)-4-

hydr oxy- 3- met A@ycopiplenethdiontingdid-2 madpxylig acst {Hé(6)-eH{4abyd-oyi-piperidindeyl)-propyll-

di hydrochl crige 4 (A-Rear o- benzof uran- 3-yl met hoxy) - 1H-i ndol e- 2- carboxyl i c
acid (1-[2-(4- ydr oXy-pi peridinl-yl)-ethyll-piperidin-4-yl)-am de

di-hydrochl ori Egyclobutylmethoxy-‘}H—indole—z-carboxylic acid {1-{(S)-2-((3S,48)-4-hydroxy-3-methy!-
piperidin-1-yl)-propyfl-piperidin-4-yl}-amide

4-(3-Methyl-butyloxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi}-ethyl]-
piperidin-4-yl}-amide dihydrochioride

4-Cyclopentylmethoxy-1H-indole-2-carboxyllc acid {1-[2-(4-hydroxy-piperidin-1-yl}-ethyf]-
piperidin-4-yl}-amide

4-(1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide

4-(2,2-Dimethyl-propoxy)- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl)-

amide

4-(4-Methyl-pentyloxy}-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi)-ethyl]-
piperidin-4-yi}-amide dihydrochioride

4-(3,3-Dimethyl-butexy}-1H-indole-2-carbexylic acid {1-[2-(4-hydroxy-piperidin-1-yh)-ethyl]-
piperidin-4-yl}-amide dihydrochloride

4-(Furan-2-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-d-yl]-
amide



4- (Benzof ur an- 3-yl met hoxy) - 1H-i ndoi e- 2- car boxylic acid

111(13,9aR) - 1- (oct ehydroqui nol i zi n-1-yOrnet hyl ] - pi peri di n-4-y1)-am de
di hydrocht ori de 4-(Benzof uran-3-yl net hoxy) - 1H i ndol e- 2- carboxylic acid
{1.42- (4-hydroxy-piperidin-l-yl)- ethyl]-piperidin-4-yl}-am de

4- (Benzof ur an- 3-yl met hoxy) - 1H-i ndol e- 2- car boxylic acid

{142- ((38, 48) - 4- hydr oxy- 3- net hyl pi peri di_ggl-yl)-ethyli-piperidin-4-yl}-am de
4- (Benzof ur an- 3- yrr net hoxy) - 1H i ndol e- 2- carboxylic acid
(1-1(S)-2-(4-hydroxy-piperidin-1-y1)- propyl kpi peridin-4-yl}-am de

?1§ I[B((a g)z ?fZEJE ?g%(%aélj-lE%Enﬂé}i;ﬁ(&\r‘(b%%{ioqgQchrngyffcaarcEcﬁ(-Yﬂéz%pg}lq -%—ethyl)-piperidin#y!}«
met hyl - pi per iatiigs 1-y1) - propyl ] . pi peridi n-4-yl)-arni de

4- (6- Fl uor o- benzof ur an- 3- yl met hoxy) - 1Hi ndol e- 2- carboxylic acid

(1-[ (13, 9aR) -4ir(@riametaauiHinkdig b Barboryiic ARty -rRlBSL pistridmd-Ylatmfm de
di hydrochl ori de éB‘gW FWgro benzof ur an- 3-yl met hoxy) - 111 ndol e- 2- car boxyl i c

acid {112- (4-ARr8 ridinl-yi)-ethyll-piperidin-4-yl)-amnide
di hydrochl ori de 446- Fl uor o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- car boxyri c add
{1424( 3S, 43) -“4iFhapaBoimet®xynétngdle-prgeety i asid {1-E-E3Sd8)14-hydjowy-3-diethy4- y - ani de

di hydr ochl ori gle.dn ﬁ-%ﬂh%lﬁﬁer%ﬂ%ﬂ]t%l@é‘ 3-yl met hoxy) - 1H-i ndol e- 2- car boxyl i ¢
acid (1-[(S)-2-(4-hydroxypl peridin- y1) propyq- pi peridin-4-yl}-am de

gICIh édz 2??_2 g; I EtJr(a g%gtr%g{ﬂ mdo%e% cargoxyllc s}gdqﬂ Q) 3%) h3,!2%0><5.'-;::1per|<:!m-12 yl)- carboxylic

hydr oxy- 3- metpnoplyll-pipgrintdylpariide 1) - pr opyl | - pi peri di n- 4- A- am de
4- (5- Fl uor o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- carboxylic acid

114(18, 9aR) - IrEnsh @QMFHH%QHM@QHM&@&D&}%%W[ -2 W&)ﬂ-lﬁ'&dﬂaxfﬁ%@ﬁ - 12 -
4- (5- Fl uor o- benzof ? ]y Y¥ -1H—|n ol e- carboxy i'c acid
{1-[2-((3R 4@1@@{% iyl propy] plper|d|n~4e }-amide

hydr oxy- 3, 5-di met hyl - pl peridin-1-yi)-ethyli-piperidin-4-yl)-am de

di hydr ochl or ideRenzyloxy-1H-indele-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl)-amide
4-{5-chlora-benzofuran-3-ylmethoxy)- 1H-indols-2-carboxylic acid {1-[{15,9aR)- 1-{(octahydro-
quinoiizin-1-ylYmethyf]-piperidin-4-yl}-amide dihydrochloride

4-(5-Chloro-henzofuran- 3-ylmethoxy)- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-
piperidin-4-y[}-amide

4-(5-Chioro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl}-piperidin-4-yl}-amide

4-(5-Chloro-henzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-({35,45)-4-hydroxy-
3-methyl-piperidin-1-yl}-ethyl]-piperidin-4-y}-amide

4-(5-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[{S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yt}-amide dihydrochloride

4-(5-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(8)}-2-{((35,45)-4-
hydroxy-3-methyi-piperidin-1-yl}-propyl)-piperidin-4-y[}-amide dihydrochloride

4-(4-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[{(18,%aR)-1-{octahydro-
quinofizin-1-ylymethyl]-piperidin-4-yl}-amide dihydrochloride



4- (5- Fl uor o- benzof ur an- 3-yi met hoxy) - 1Hi ndol e- 2- carboxylic acid
(1-[(S)-2-(4-hydroxypi peridin-1-yl)-propyl Epi peridin-4-yl}-am de

di hydrochl ori de 4-(5-Fl uoro-benzof uran-3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid {1-[(S)-2-((35,45)-4-

hydr oxy- 3- et hyl - pi peri di n-1- 0- propy1}- pi peri di n-4-yl}-am de

4- (7- Fl uor o- benzof ur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxylic acid

{1-[(18, 9aR) - 1- (oct ahydr oqui nol i zi n- 1- yl-)itet hyl Fpi peri di n-4-y1}-am de

di hydrochl ori de 4-(4, 6-Di fl uoro-benzof uran- 3-yl net hoxy) - 1H4ndoi e- 2- car boxyl i c
acid {1-[(15,9aR) -1- (octahydro-quinolizin-1-yOrethyll-piperidin-4-yl}-am de
di hydrochl ori Au&r&b@rzaufanwlmeth@@)?-ﬂ#maaz?cambmﬁ Bk [2-d-hydrstpbiger@inc ar boxyl i ¢

d {142-(4-h ldin-4-yll-amd
glclhydi ochl 0“ a-él()j tgy)ﬁygpe%gan-&yl}-aml ec)thy%roc lordel' PET1 O N-4-Y am de

4- (4, 6-Di fl uoro-benzof uran- 3-yl net hox 1H i ndol e- 2-carbcarylic acid
(1-12-((3849) Maenmmmrayﬂym@ihm)h%miﬂlq;éﬁarmxww@c@i} e PR PPHRVEGE n- 4- y1) - ami de

di hydrochl ori dzik-f B h ||_ gmtqq;rjzag{,dg ddchioriget hoxy) - 1H- | ndol e- 2- car boxyi i c
acid {1-[(9)- §I§Q4 Ihyﬁ?gxy{oll pernl clin-1- A—%?opy( 1- pi peridin-4-yl1}-am de

i hydr ochl onde (4,6 DL L1018 BERASL L5 oS! DN ardbf el 335 car boxy! i
hydr oxy- 3- met HWI]-pppeanﬂdi}{aHﬂdeQ- propyi |l - pi perl di n-4-y1}-am de di hydrochi ori de
4- (7- Chl or o- benzof ur an- 3-yi met hoxy) - 1Hi ndol e- 2- carboxylic acid

(1-[(1S, 9aR) - 44 E(eﬁfcmm mmoﬁﬁh%dmelz-wéradmrcwh -l e dsiliathy droxyldmaid e

di hydrochl ori de 4- ( 6- Qr o- bert zof ur an- -yI nmet hoxy) - 1H | ndol e- 2- car boxylic
acid {1-[ (1S, @B“’FQF'”T Yd c?ériyﬂﬁipaf‘%ﬁﬁlyﬁ'@wdﬁm n- 1- yOnet hyi ) - pi pendi n- 4-y1Fam de
di hydrochl ori de 4-(6-Chl or o- benzof uran- 3-yl nef hoxy) - 1H i ndol e- 2- car boxyfic
acid (142-(4- hﬁnnﬁwamﬂﬂmmmJ]Hyiac)oleez-bgvlbwlpiagélﬂ -If¥)re-@-hydipxepipedidin-1-y)13 -
4-(6-Chloro-b bR Lhoxy) - 1H-i ndol e- 2- car boxyl ic acid
{1-[(3)-2-(4- ﬁe@r%xfldg? pg%hmﬁn 1 -A-propyll-piperidin-4-yl)-amde
di-hydrochl oddg o cfuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((36,4S)4-hydroxy-3-

methyi-piperidin-1-yl)-propy!]l-piperidin-4-yl}-amide

4-(6-Fluoro-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-[{1S,9aR)-1-(octahydro-
quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride

4~(B6-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-]2-(4-hydroxy-piperidin-
1-yl)-ethyll-piperidin-4-yl}-amide dihydrochloride

4-(6-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((35,4S)-4-hydroxy-3-
methyl-piperidin-1-yi)-ethyl]-piperidin-4-y[}-amide dihydrochloride

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl)-piperidin-4-yl}-amide dihydrochloride

4-{6-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((35,48)-4-
hydroxy-3-methyl-piperidin-1-y)-propyll-piperidin-4-y{}-amide

4~{5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,%aR)- 1-(octahydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide

4.(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-{4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride



4- (4- Chl or 0o- benzof ur an- 3- yl met hoxy) - 1Hi ndol e- 2- car boxyl i ¢ add
(1-[(18,9aR) - 1- (oci ahydroqui ndi zi n-1-yi ) et hyl | - pi peri di n-4-yl)-arnide

di hydr ochi ori de 4-(4-Chl oro- benzof uran- 3-yl net hoxy) - 1H 4ndol e- 2- car boxyl i c
acid (1-[2-(4-hydroxy-piperidinl-yl)-ethyl]-piperidin-4-yl)-amde

di hydrochl ori de 4-(4-Chforo-benzof uran-3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c

acid (142- ((3R 4R 5S)- 4-

12 -
hydr oxy- 3, 5- di et hyl - pi peri di n-1-y1)-ethylJ-pi peridin-4-yl)-am de
di hydr ochl odde 4-(4-Chl oro- benzof uran- 3-yl nmet hoxy) - 1H i ndde- 2- car boxylic acid

(14(S)-2-(4- r ' idig-1- -propyl s i n=4s wll-am )
47 ( 1- Mot hoxy-Her iR Eth Byl PR A EREMUE i {1 iR, B
(1- [ (1S, 9aR) -hydroxyobE-dimpiveripaiidind ity -pipgtidinmey hgmike Hipxsdreailorided- y 1} - ani de
di hydrochl ori de 4-(7-Methoxy-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
zci(t;l [Né ﬁ, 2- piﬂewo]fvb%nyﬁuraﬁ-lbwln)eﬁhca})ple!tiif_fiiwnzdﬁb&ﬁl Zﬁfﬁi::id§1-[(S)|~2_-(4»hydrjo)éy-{ .

- (7- Met hoxy- benzof ur an- 3- vl net - 1H-i ndal e: 2- car boxyl i ¢ aci
-[2-(4-hydro - E - I dirn-4-yl)-am de di hydrochl ori de

R E s Ao R e id iARi

4- (7- Met hoxy- benzof ur an- 3- yl met hoxy) - 1H-i ndol e- 2- car boxyric_acid

{ 1- [ 24( 36, 48)*-{&-Fivprerhergduramatyivyathosy)Erindelerz-cariylisapig 1-K

HeHUI-4- y1) - ani de

di hydr ochl or iW@ofy.j..%ethﬁlpib%ﬁd{n-b-g%befylp%gﬁammyn}%ﬁmxy) - 1H i ndol e- 2- car boxyl i c
in-1-y1)-

add (1-[(S)-2-(4-hydroxypi peri

propyi ppi peridin-4-yl)-am de

i yd ochi or s e (7 NSO ReRRSh F A VLRI {4 851 gy ¢

add (1-[(S)-

hydr oxy- 3- metdaipblizipt ipdimetty frpipendin)-4-pi-ampiyié Hikyirqubliotidti n- 4- y1) - ani de
4. (6- Met hoxy-benzofu ran-3-yirnet hoxy)-1Hi ndol e- 2-carboxylic acid

(1-[ (1S, 9aR) ks olcaibateRERuraBRicHioR 4 HidoREL W okyiB B8 (1 Hi ok ¥ 11- ami de -
- 4-(6- Met hoxy- benzof uran- 3-vyl ‘lh_ox?é) -1H i ﬂ§10|.e- 2- car boxyl'l ¢ aci d
(1- (2- (4 hydRSRRIBEIRER OReRu R PP Bl e S ePEonts e

4-(4,6-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-

piperidin-1-yl)-ethy(]-piperidin-4-yl}-amide dihydrochloride

4-(4,8-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carbaxylic acld {1-[2-((35,45)-4-
hydroxy-3-methyl-piperidin-1-y{}-ethyl]-piperidin-4-yl}-amide dihydrochloride

4-(4,6-Difluorc-henzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-

piperidin-1-y}-propyfl-piperidin-4-yl}-amide dihydrochlcride

4-(4,6-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acld {1-[{8)-2-((35,48)4-
hydroxy-3-methyl-piperidin-1-yi)-propyl]-piperidin-4-yl}-amide dihydrochloride ‘

4-{7-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[{1S,9aR)-1-(octahydro-

quinolizin-1-ylymethyl]-piperidin-4-yi}-amide dihydrochloride

4-(8-Chloro-benzofuran-3-ylmethoxy)- 1H-indoie-2-carboxylic acid {1-[(18,9aR)-1-(cctahydro-

quinofizin-1-ylymethy}-piperidin-4-yl}-amide dihydrochleride

4-(8-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-

1-yl)-ethyl)-piperidin-4-yl}-amide

4-(8-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxytic acid {1-[2-({35,48)~4-hydroxy-

3-methyi-piperidin-1-yl}-ethyl}-piperidin-4-yl}-amide
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4-(7-Methoxy-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid {1-{(15,8aR)-1-

(ectahydro-quinolizin-1-ylymethyl)-piperidin-4-yl}-amide dihydrochloride

4-{7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yi-ethyl)-
piperidin-4-yl}-amide

4-{7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyli-piperidin<4-yi}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((35,45)-4-hydroxy-
3-methyl-pipendin-1-yl)-ethyl}-piperidin4-yl}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yh)-propyll-piperidin-4-yl}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{{S)-2-((3S,45)4-
hydroxy-3-methyl-piperidin-1-yh)-propyl}-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-{(1S,9aR)-1-
(octahydro-quinalizin-1-ylymethyll-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (1-(2-azepan-1-yl-ethyi)-
piperidin-4-ylj-amide



4 Di net hoxy- benzof ur an- 3-yl net hoxy) - 11- 1-i ndol e- 2-car boxyl i c acid

(4, 6-
HZ- ( (35, 49) - 4- hydr oxy- 3-net hyl - pi peri di n-1-yl)-ethya-pi peridin-4-yl)-am de

hydrochl ori de 4-(4, 6-D net hoxy-benzof uran-3-yl met hn) - 14 i ndol e- 2- car boxyl i c
d {11(8)-244- hydroxypi peridi n-1-y0-propyl] pi peddi n-411}-am de
4, 6- Di net hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndoi e- 2- car boxyl i c acid
1 (5) 24(38148) - 4-
ydr oxy- 3-rnet hyl - pi peridin-1-yl)- propyl I -pI peridin-411}-am de

5, 6-di rnet hyr - benzof t wan- 3- yI rret hoxy) - 1H 1 ndol e- 2- car boxyl i c acid

1-[ (1S, 9aR) -4 am de

drochl ori é@%ﬂ%&?@é’%&fﬁmﬂ %’Pgdr%& érbﬁﬁcha‘%d%&{ﬂﬁﬁr Sy 2-carboxylic
d {142- (4-Hpped WW&'PPE@TF’ ¥[baf@3'9?1yt] pi peri di n-4-y1}-ani do
5, 6- Di rnet hyl - benzof ur an- 3- yl net hoxy) - 1H-i ndol e- 2- car boxyl i ¢ aci d
2
5
[

c

{(35, 48)4-(6=|'nJleltl‘;oel;}r betefdranstyiydthqy)prd-hdhila2-taryDy it daliNDIPEIS 48)a-Hdipdh) - ami de

, ESO([:)hlr (rzre!t y‘?m%g'ﬁe"d 5}5‘3{5"%];’9“{1 Lﬂqq_yba"?ﬁ-el-dlmﬁdofhiongecar boxylic acid

Vi bl or 4 Ml P BUBE Heb Ay YNl iR 20 Prplorro) 101 (Heiees2- car boxyl i ¢
ﬁ;ld(rjogqll g( ?23'Ep%;)I(Idi%%Q%Bﬂpl?rigllnﬁygraggﬁ | - pi peridin-411}-am de di hydrochl ori de

4- (4- Et hoxy I | i

T ﬁ%@-@}é ?}&n&&&%}a% r)(ﬁ':le?r?o b)OfFVindo?el ?gérgox?sle” G209 e

4- (4- Met hoxyhpﬁema-f)le‘fmﬂDmeﬁldﬁdbwlépwﬁhﬂmwwy{}-amed

{1 [ (S)-2-(4-hydroxy-piperidin-1-yl)-propylipiperidin-4-yl}-am de
4- Phenoxy- 1Hul B@@Hﬂxy%d&@d’fbr@%&lylnﬁ‘eﬂﬁﬁy)di H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-

[ 1- (2- azepan- 1&%{ %'Pé % pi peridin-4-yl kam de

4- m Tol yI oxy PPEMIRE&TE22 car boxyl i ¢ aci d

(1-(2-azepan-1-yi-ethyi)-piperidin-4-yll-amde

4-r n- Tol yl oxy=(GMethoimprirasuran-g A instIoy )i t-iadsiect-carboxylic acid {1-{2-(4-hydroxy-

(1-{2-(3- (Rsb%bwdil{wqtetﬂw]p&ﬁdn&hm—yh-a\ﬁﬂae- ethyl]- piperidin-4-yl)-am de

4-nmsloryf oxy- 1H i ndo car boxylic acid

{112- (4- hydr g3y RIS ek dtirkn 3 PeRlols ! thloRSS-Aetoyiid aci¥ 1.7 AT S8 1.

(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}-amide

4-
{
di
aci
4-(
{14
hyd
4-(
{
d|hy
aci
4-(
{11
di hyd
4-(
(1-
di h

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-
piperidin-1-y)-ethyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)- tH-indole-2-carboxylic acid {1-[2-((3S5,48)-4-hydroxy-
‘3-methyl-piperidin- 1-yl}-ethyl]-piperidin-4-yl}-amide

4-{4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acid {1-{{8)-2-(4-hydroxy-
piperidin-1-yi)-propyl]-piperidin-4-yl}-amide

4-{4-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-((35,45)-4-
hydroxy-3-methyl-piperldin-1-yl}-propyl]-piperidin-4-y{}-amide

4-(4,6-dimethoxy-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-
(octahydro-guinolizin- 1-ylymethylj-piperidin-4-yl}-amide dihydrochloride

4-(4 6-Dimethoxy-banzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yf)-ethyl]-piperidin-4-yl}-amide
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4-(5 6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-({35,48)-4-
hydroxy-3-methyl-piperidin-1-yl}-ethyl]-piperidin-4-yl}-amide dihydrochloride

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)- 1 H-Indole-2-carboxylic acid {1-((S)-2-(4-hydroxy-
piperidin-1-yl}-propyll-piperidin-4-yl}-amide dihydrochloride

4-(5,8-Dimethyl-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid {1-[(5)-2-((38,45)-4-
hydroxy-3-methyl-piperidin- 1-yl)-propyl]-piperidin-4-yl}-amida dihydrochloride

4-(4-Ethoxy-phenyl}-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-y{)-propyl}-
piperidin4-yi}-amide

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yl-amide

4-Phenoxy-1H-indole-2-carboxylic actd {1-(2-azepan-1-yl-ethyl)-piperdin-4-yl]-amide
4-m-Tolyloxy- 1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-piperidin-4-y(}-amide

4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-y))-ethyl)-
piperidin-4-yl}-amide

4-m-Tolyloxy- 1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-1-y)-ethyl}-piperidin-4-
yl}-amide
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piperidin-4-yl}-amide

4-(3,4-Difluoro-phenoxy}-1H-ind ole-2-carbexylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

4-(3,5-Diflucro-phenoxy)-1H-indole-2-carboxytic acid [1-{2-azepan-1-yl-ethyl)-piperidin4-yl)-
amide

4-(3,5-Difiuoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(3-RS-hydroxy-pipenidin-1-yl)-
ethy(]-piperidin-4-yl}-amide

4-(3,5-Difluoro-phenoxy)- 1H-indoie-2-carboxylic acid {1-[2~(4-hydroxy-piperidin-1-y/}-ethyf]-
piperidin-4-yl}-amide

4-(6-Chlora-pyridin-2-yloxy)- tH-indole-2-carboxyiic acid [1-(2-azepan- {-yl-ethyl)-piperidin-4-
yl-amide

4-1sobutoxy-1H-indole-2-carboxylic acid [1-{octahydro-guinolizin-1-ylmethy!)-piperidin-4-yl}-
amide dihydrochloride
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4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{1S,9aR)-1-(octahydro-quinolizin-1-
ylymethyl)-piperidin-4-yl}-amide

4-(Furan-3-ylmethoxy)}-1H-indole-2-carboxylic acid {1-[(5)-2-((3R,4R)-4-hydroxy-3-methyl-
piperidin-1-yl}-propy(]-piperidin-4-yl}-amide

4-(2-Methyl-thiazol4-ylmethoxy)-1H-indole-2-carboxylic acid [1-(octahydro-quinolizin-1-
yimethyl}-piperidin4-yl]-amide

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-5-methyl-
piperidin-1-y)-propyl}-piperidin-4-yl}-amide

4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{$)-2-{(3RS 45R)-3,4-
dihydroxy-piperidin-1-yl}-propyl}-piperidin-4-yi}-amide

4-(5-Chioro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{S)-2-{(3RS.45R}-3 4-
dihydroxy-piperidin-1-yN)-propyil-piperidin-4-y(}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-((95,9aS}- t-(octahydro-
pyride[2,1-c]]1,4]oxazin-8-ylymethyl)-piperidin-4-yi}-amide

4-(5-Chicro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8S,8a5)-1-{hexahydra-
pyrralo]2,1-c){1,4}joxazin-8-y)methyi)-piperidin-4-yl-amide



4-r sobut oxy- 11- 1-i ndol e- 2- carboxylic acid

{142- (341luoro-piperidin-1-yl)-ethyll-piperidln-4-yly amde - 19 -

4- (5- Chl or o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- car boxybc aci d
(4-(2-piperldin-1-yl-ethyl)- phenyl]-am de

4- (5- Chl or 0o- benzot ur an- 3-yl met hoxy) - 1H I ndol e- 2- car bogf 3c aci d

(442- (4hydr oxy- pi perl di nl-yl)-ethyl 1- ph(_—:-pé/_l}- a nide 4-Phenyl-1

H i ndol e- 2-carboxylic acid [1 -(2 -azepan- 1-yl-ethyl) -pi peridin-4-ylj-amde
4-(4-Trifluoronethyl -phenyl)-11-1-indol e-2-carboxylic acid [1-(2-azepan- 1
-yi-ethyl)-piperidin-4- A-amde 4-p-Tolyl-1 Hind oje-. 2 -carboxylic add [1

- (2- azepan- 1-%F‘WWW‘BQEBY%ﬁ?‘l“ﬂo'?‘ﬁ’-cgr-t\?fyf'%/%cr‘\qlﬂé(‘j52’6@5 goma (A AERRIEN-O- phenyi) -1
H i ndol e- 2- giwnhioyydipetidiagivi-gnlde 2- azepan- 1-yl - et hyl ) - pi peri di n-4- yl11-am de
4- Benzo[ 1, 2, 51oxadi azok5-y1- 1H i ndol e- 2- car boxyl i c acid

1- (2- azepan- -4 14 € -
o e A TR ey Vg - ot

[ 1- ( 2- azepan¥yim§thylleneein-4ryihaerdedi n- 4111- ami de 4 - (3- Cyano-phenyl)-1 Hi rld
ol e-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperldin-4-yll-amde
4- (4- Et hoxy- ghemgthpxylovritindal)eHandse Doardxii said i Bi(3)12- 35,25 )aziemaeiy-+meth) - pi

peri di- am de yieriin-1-yl)-propyl-piperidin-4-yl}-amide

4-{6-Methoxy-pyridin-3-yh)-1H-indole-2-carboxylic acid {1-[2-((38,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide

4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-quinolizin-1-ylimethyl]-
piperidin-4-yl}-amide

4-1sobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1S-methyl-ethyl)-piperidin-4-yl}-

amide

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1R-methyl-ethyl)-piperidin-4-yl}-

amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(25-azepan-1-yl-propyl)-piperidin-4-yl)-

amide

4-{Furan-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2R-azepan-1-yl-propyl)-piperidin-4-yiJ-
amide

4-|sobutoxy-1H-indole-2-carboxylic acid {1-{2-(3,8-dihydro-2H-pyridin- 1-yl)-ethyl]-piperidin-4-
yi}-amide

4-sobutoxy-1H-indale-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-yl}-

amide

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-amino-azepan-1-yl}-ethyi)-piperidin-4-yi}-

amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-flucro-piperidin-1-yi}-ethyl]-piperidin-4-yi}-

amide



4-[ 3- ( 3- Met hoxy- propoxy) - phenyl 1-11- 1-i ndol e- 2-car boxylic acid

11-(2-azepan-1-yl -ethyl)- piperidin-4-yl]-am de

4- (4-Trtfl uoromet hoxy- phenyl)-1H I ndol e- 2- carboxylic acid

(1- (2-azepan-1 -yl -ethyl)-piperidind-ylFam de

4- (2, 4- Di met hoxy- phenyO- 1H- | ndol e- 2-car boxylic acid

11- (2- azepan-1-yket hyl)-pipericlin-4-yll- am de

4- (3, 4- Di met hoxy- phenyl)-1Hi ndole-2-carBoxylic acid

[ 1- (2-azepan-1-yt-ethyl)-piperldin-4-yl]- amde - 20 - 4-Benzo[l

, 3] di oxol-5-y1-11-1-indol e-2-carboxylic acid [1- (2-azep a n-1-yl-ethyl)-p

i peri di n- 4-y saBictesodecRydfirdi-0-yinefibxd HH ntiieh 2cpboxgic bos {A- e ingddiat 1 -yi-ethyl)-

[ 1- (2- azepan- érrYy!]- Sﬁd@yl ) - pi peridin-4-yl]-am de

4- (6- Met hoxy-péy gl 3-yl)-1H i ndol e- 2-carboxylic acid
1-(2-azepan-1-yl-ethyl)-piperidin-4-yliarnide )

- (- EL hoxy- BHEH) SRR BamE e YA el B e a5 (402-(4ydony-iperin

[ 1- (2- pi peri diyp-elmylfoh&iMyigepi peri di n-4-yl k am de
4- (4- Met hoxy- phenyl) - 1H i ndole- 2- car boxylic acid

(142-(4- hydr %)-(th'eg)}l-g?_ﬁirh%‘ 'nzgcc.)alilbgl@ 288 E%Qg/al'z?pghg?!-%}%)%&Tiﬂiﬁhiyﬂ%

4- (4- Et hoxy- phen car

(122 (o g oy, L B S0 0 rns

(1-f2-(4- hydrgxspdpi peridi n-1-y4) -et hyl i pi pei 1di n-4-y0-am de
4- (4- Met hoxy- pheny9-1 H-indol e-2-carboxylic acid

(1- (2- (3- hy dr,9xys 84 840 Costoiid add fil@Gher8h-1 Y tatnyBldipekitin RiyR S n-4-y1) - emi de

4-{4-Dimethylamino-phenyl}-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yl}-amide

4-Benzo[1,2,5]oxadiazol-5-y-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-

yl]-amide

4-(4-Methoxy-phenyl)-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-yf]-
amide

4-(3-Cyano-phenyl}-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-(4-Ethoxy-pheny!}-1H-Indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-
amide

4-[3-(3-Methoxy-propoxy)-phenyl}- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide

4-{4-Trifluoromethoxy-phenyl)-1H-indole-2-carbexylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-
4-yll-amide

4-(2,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid {1-(2-azepan-1-yi-ethyl)-piperidin-4-yl]-

amide



4- (6- Met hoxy-pyri di n-3-yl)-1H i ndol e- 2- carboxylic acid
{1-[2-(3-hydroxy-8-azabi cydo[ 3. 2. 1] oct-8-yl)-ethyli-piperidin-4-y!l)--amde
4-1- 1ydr oxy- 1H i ndol e- 2- carboxylic acid
ri-(2-azepan-1-yl-ethyl)-piperidin-4-yl Eam de

4- Met hoxy- benzo[ b] t hi ophene- 2- car boxyl i c add
[1-(2-azepan-1-yr-ethyl)-piperidin-4-ylizam de

4-1 sobut oxy- henzo(b)t hi ophene- 2- car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]. am de

4- | - h h - 2- i C. aci .
PRGN

4- Met hoxy- beaskur an- 2- car boxylic acid
[1-(2-azepan-1-yl-ethyl)-piperidin-4-yli-amde - 21 - According to a third

aspect of thiﬂyﬁafﬁm&ulﬁﬁnw@ﬁ-%a&mm[ﬂ@daﬁfm%&wei—p@én&rpmymdé 1) for use
eu | anme

as a pharnmac Ical "for the prevention, ioration or treatnent of an

aut oi mmune or infl| ammat Qr i sease or conditign, According to a fourth aspect
of The | nventibiehRamg oSt Seppotoedd for--eheni R sr g
conmpound of &g@mKeul a (1) conprising: (a) reacting a conpound of fornula
(rrr): wherein IRis Hor a lower alkyl group, with a conpound of fornula

NH2- X- Q- Y, t?’g‘?{ g%‘%@’@ﬁ@? [}E%gd%%z_érbgy@%gI}’B@%{%@Qdigﬁm_&ﬁﬂ)ﬁﬁ%ﬁg_ r (b) for

t he preparat or mut a ereln X 15 prperidin-4-yl1 and Q
is --CH2-CH2amidand Y is a group having the fornula -NR7Rs wherein N, R7 and
R8 are linked to define collectively a heterocycl oai kyl, bridged cycl oal kyl,

bridged het engopethaglikyihyi)-theheto2ctboxyleracl i R 4-aygrbxy riteadiodyietwt-i cyl
reacting a cggg%%ggwﬁgnégrnula (1Vv):

4-(4-Ethoxy-phenyl)-1H-Iindole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi)-ethyi]-
piperidin-4-yl}-amide

4-(8-Methoxy-pyridin-3-yt}-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-y[}-ethyl]-
plpenidin-4-yl}-amide

4-{4-Methoxy-pheny)- 1H-indole-2-carboxylic acid {1-{2-(3-hydroxy-8-aza-bicyclo[3.2.1joct-8-
y)-ethyi]-piperidin-4-yl}-amide

4-(8-Methoxy-pyridin-3-yf}-1H-indole-2-carbaxylic acid {1-[2-(3-hydroxy-8-aza-
bicycio[3.2.1]oct-8-yl)-ethyl]-piperidin-4-y}-amide

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-Mesthoxy-benzo[b]thiophene-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

4-1sobutoxy-benze[blthiophene-2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-piperidin-4-yl}-

amide

4-Isobutoxy-benzo[bjthiophene-2-carboxylic acid [1-(2-piperidin-1-yi-ethyl)-piperidin-4-yl]-

amide

4-Methoxy-benzofuran-2-carboxylic acid [1-(2-azepan-1-yl-sthyl)-piperidin-4-yl]-amide



OH - 22 - (c)for the preparation of conpounds of formula (1) wherein X is
pipericlin-4-y1 and Qis CH2-, reacting a conpound of formula (V): (V) in
which R, R9 and Z are as defined above, with a conpound of fornula HO CH2-Y,
in which Yis as defined earlier; or (d)for the preparation of conpounds of
forrnula (1) wherein R1s an optionally substituted aryl group, appropriately
substituting the Br group in a conpound of formula (V1) for said substituted
aryl group: -21-

According to a third aspect of the invention there is provided a compound of formula {I) for
use as a pharmaceutical for the prevention, amelioration or treatment of an autoimmune or

inflammatory disease or condition.

According to a fourth aspect of the invention there Is provided a process for the preparation

of a compound of formula (l) comprising:

(a) reacting a compound of formula (H11):
R
\ 0
R9 z OR*

(n

wherein R” is H or a lower alkyl group, with a compound of formula NH-X-Q-Y, the groups
R, R8 Z X, Q and Y being defined above; or

(o)) for the preparation of compounds of formuta (I} wherein X is piperidin-4-yl and Q
is ~CHyCHg¢-, and Y is a group having the formuia -NR;R; whersin N, Ry and Rs are linked to
define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalkyl, heteroaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula {fV):

R
\ Q
z N
SO
(V)

with a compound of formula NHR;R;g, wherein Ry and Ry are as defined above, and R, R9

and Z are as defined earlier; or



(VI) wherein Z, RO, X, Qand Y are as earlier defined; and recovering the
resul tant conmpounds of forrmula (1) in free or salt form The process of the
invention is effected in conventional nmanner. Process variant (a) Is a
condensation reaction between acid or ester and amine. It is conveniently
effected by reacting the acid with the amne in the presence of coupling
agents, for exanple TI3TUD EA in a sol+@nt such as DNIF, or by reacting the
ester with the amne in the presence of a coupling agent such as HOBTI EDC.
Process variant (b) is a condensation reaction which is conveniently carded
out using a tceagent fostie prepsratgresfcompdvypds df farphle [y Wheptio S pheiperidim4-wdidde and
Huni g' s base ) - Pr I .C) is a condensation reaction is also a
condensationhfg%é%%gﬁgaﬁﬁgﬁiﬁg%ggh@gip@ntfy carried out using a reagent such
as cyanonet hyl -tri phenyi phosphonl um i odi de and Huni g's base. Process vari ant
(d) is a substitution reaction afid is conveniently effected using the
appropriate aryl-boronic acid and._triphenyl.phosphine in the presence of |ead
(I'l) acetate The conpounds of i
m xture and purified in conven r. fsoners, such as enantioners, may
be obtained in conventional ngaNef, & g. By fractPbnal crystallization or
asymetric synthesis from correspondi ng asy fcally substituted, e.g
opticarly active, starting materials. The starling materials and internediates
are either known or can be prepared accgﬁding to known net hods or anal ogously
as described In the Exanples. According to a fifth aspect of the invention
there is provi ded_c ound obta#nab e by any one of the above nenti oned
processes. AEE@FBFnéggﬁjémgﬁﬁpﬁﬁﬁﬂé de%m@ mpoUnd 9t foppHis HEr 2 Ys D ded a
phar maceut i cdlis ssalefres eaiienorconpri sing a conpound of forrmula (1) in association
wi th a pharmaceutically acceptable diluent or carrier.

(d) for the preparation of compounds of formula (1) wherein R is an optionally

substituted aryl group, appropriately substituting the Br group in a compound of formula (V1)
for sald substituted ary! group:

Br

(Vi)
wherein Z, R9, X, Q and Y are as earlier defined;
and recovering the resultant compounds of formula (i} In free or salt form.
The process of the invention is effected in conventional manner.

Process variant (a) is a condensation reaction between acid or ester and amine. it is
convenlently effected by reacling the acid with the amine in the presence of coupling agents,
for example TBTU/DIEA in a solvent such as DMF, or by reacting the ester with the amine in
the presence of a coupling agent such as HOBT/EDC.

Process variant (b) is a condensation reaction which is conveniently carried out using a

reagent such as cyanomethyl-tripheny! phosphonium lodide and Hunig’s base.



According to a seventh aspect of the invention there is provided the use of a
conpound of fornmula (1) in the manufacture of a nedi canent for use in the
treatment of an autoi nmune or inflammatory di sease or condition. According to
an eighth aspect of the Invention there is provided a nethod of inhibiting
chenoki ne receptors or nmacrophage proteins or of reducing inflammtion in a
subject in need of such treatnent, which thod conprises admnistering to
sai d subject an effective anbunt of a cbﬁggund of formula (I). According to a
ninth aspect of the invention there is provided a nethod of treating an

infl ammat ory or autoi mune di sease or condition, conprising admnistering to
sai d subj ect Riprees yadentq)és agandensation reaciyyip FemycHensaiamieactien whichis 24 -
Agent s of t heghyaNieRlyicamedBit ubify BFeaBaR eathRY cpopemaephaaspidspedubabaw. - 25 -
EXPERI MENTAL SECTI ON Abbrevi ati ons: BOG t-Butyl oxycarbonyl Boc20: Dl -t-butyl
di c- ar bonat e BT EYRPohexyl - car bodhmi de

Pracess variant {d) is a substitution reaction and is convenlently effected using the

appropriate aryl-boronic acid and triphenylphosphine in the presence of lead (1)) acetate.

The compounds of the invention can be recovered from the reaction mixture and purified in
conventional manner. Isomers, such as enantiomers, may be obtained in conventional
manner, e.g. by fractional crystallization or asymmetfric synthesis from corresponding
asymmetrically substituted, e.g. optically active, starting materials.

The starting materials and intermediates are sither known or can be prepared according to
known methods or analogousty as described in the Examples,

According to a fifth aspect of the invention there is provided compound obtainable by any

one of the above mentioned processes.

According to a sixthaspect of the invention there is provided a pharmaceutical composition
comprising a compound of formuia () in association with a pharmaceutically acceptable

diluent or carrier.

According to a seventh aspect of the invention there is provided the use of a compound of
formula {1} in the manufacture of a medicament for use in the treatment of an autoimmune or

inflammatory disease or condition.

According to an eighth aspect of the invention there is provided a method of inhibiting
chemokine receptors or macrophage proteins or of reducing inflammation in a subject in
need of such treatment, which msthod comprises administering to said subject an effective
amount of a compound of formuta {I).

According to a ninth aspect of the invention there is provided a method of treating an
inflammatory or autoimmune disease or condltion, comprising administering to said subject
an effectlve amount of a compound of formula (1}.



DCE: Di chl or oet hane DCM Di chl or or net hane DEAD: Di et hyl azadi car boxyi ate

DI EA: Et hyl - di i sopropyl -aml ne DVAP: Di net hyl - pyri di n-4-yl -am ne

DVE: 1, 2- Di met hoxy- et hane DMF: bl , N-Di met hyl fornma m de

EDC. ( 3- Di net hyl am no- propyl) - et hyl - car bodl i m de hydrochl ori de

Et her: Et hoxy- et hane EtOH: Et hanol Et OAc: Acetic acid ethyl ester

HCl : Hydrochl ori c aci d HOBT: Benzotri azot:-g.0l LAN: Lithi um al um numhydri de

Agents of the invention may be prapared by processes described below:



LI DA: Li t hi um dri sopropyl am ne MeOH Met hanol NaOH: Sodi um hydr oxi de

NVP: 14Met hyl - pyrrol i di n-2-one Pd/ C:. Pal | adi um on carbon TBAF: Tet r abut yl ammoni um
fluoride TBME: t-Butyl-nmethyl ether TBDMS: t-Butyl-dlinethyl-silyl

TBTWO- (1H benzotri azol -1-y1)-N, N, N, Nct et ranet hyl ur oni um t et raf | uor obor at e

t - BuOH2- Met hyl - propan-2-ol TFA: Trifluoro-acetic acid THE: Tetrahydrofuran - 26

- 25 -

EXPERIMENTAL SECTION

Abbreviations:

BOC: --Butyloxycarbonyi
Boc20O:  Di¢-butyl dicarbonate
DCC: Dicyciohexyl-carbodlimide
DCE: Dichloroethane
DCM; Dichloromethane
DEAD: Disthy! azadicarboxylate
DIEA: Ethyl-diisopropyl-amine
DMAP: Dimethy!l-pyridin-4-yl-amine
DME: 1,2-Dimethoxy-ethane
DMF: N,N-Dimethyl formamide
EDC: (3-Dimethylamino-propyl)-ethyl-carbediimide hydrochloride
Ether: Ethoxy-ethane
EtOH; Ethanol
-EtOAc.  Acetic acid ethyl ester

HCI: Hydrochioric acid
HOBT: Benzetriazol-1-o
LAH: Lithium atuminumhydride
LDA: Lithium diisopropylamine

MeQH: Methanol
NaOH: Sodium hydroxide

NMP: 1-Methyi-pyrrolidin-2-one
Pd/C: Palladium on carbon
TBAF: Tetrabutylammonium fluoride

TBME: t-Butyl-methy! ether

TBOMS:  t-Butyl-dimethyl-siiyl

TBTU O-(1H-benzotriazol-1-yN)-N,N,N',N'-tetramethyluronium tetraflucroborate
t-BuOH  2-Methyl-propan-2-ol

TFA: Trifluoro-acetic acid

THF: Tetrahydrofuran



| H NMR spectra are recorded on a Vadan Gem ni 400 MHz NWVR spectroneter.
Significant peaks are tabulated in the order: nmultiplicity (s, singlet d,
doublet; t, triplet; q, quartet; m nultiple; hr, broad) and nunber of
protons. Electron Spray lonization (ESI) nmass spectra are recorded on a

Hewl ett Packard 5989A nass spectroneter. Mass spectronetry results are
reported as the ratio of nmass over chargg. Preparative HPLC purifications are
performed with XTerraTM RP18 19x150mm col unms, using acetonitrile/ water or
MeCH wat er as el uent systens. All reagents, starting matertals and

i nternedi ate ilized in these ex I ar, v Al le from comercial sources
or are readi ﬁVW%&“&P%%a‘BF%F%EE@Eﬁ%\?ﬁ’?"ag?(ﬂ’&@%k@BﬁP%’am i i

Synt hesi s of pbdie asntbindstdsiin theionder hudtpkety Th einglefi dhasublet; tByipldt, g karied2n, 14, 17, 20,
21, 24, 27, . ; red

accordi ng thgrQ'Ft1 %ﬁ? r| g‘ﬂl’@%ﬂ%ﬁ@%%ﬁ?‘f?ﬁésd E%%ﬁ%m I%Z%([:Zt% ?%‘néégﬁ{eagrr%%:@w

(2)(3)(4). areggeardepon@tteyiptt S@RkaRbSPLIA Mgt tREBFPT IS dYiRES SPectrometry resutts

are reported as the ratio of mass over charge. Preparative HPLC purifications are performed
with XTerraTM RP18 19x150mm columns, using acetonitrilefwater or MeOH/water as eluent
systems. All reagents, starting materials and intermediates utilized in these examples are
available from commercial sources or are readily prepared by methods known to thoss
skilied in the art.

Synthesis of the amine building blocks

The amines 1, 5, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41, 50, 586, 80, 61, 63, 87, 70 and
72 are prepared according the reaction schemes outiined balow.

Reaction Scheme 1:

{4, 18} (1. 8



Reacti on Schene 4:

HZ. RIC "15\1'

(34)(30) 01\ (31)(1 enarthoner)

-27.
Reaction Scheme 2:
1. PCl 40 \,f
L- tartarie acld
Oh i:;r;?‘zmgraphy - 0 dlbanzwl:li 070
S ot
{18, R=Bn)
{19, R=H) H (17
R (?" HNR, Ry AR,
Q d N N MG mH
OYN'H B~ on ¢ SP# dioxane
0 ——
Oy -NH o 04 AH NH
W’\ T ThO I . *
NEL,
e R
t3) 9) (30, {113, {13}, {18) {1, {110, {12}, (14)
Reaction Scheme 3:
rOo e
/{\ o N NH NR,
N HCI ')
Br\“/.‘OH & 2 dloxane N
HNR, — o b
OH - Y
s 0 NH,
I I & N o
Zara
P90 om, fam, t28) (1), (24, (27)
Reaction Scheme 4&:

D’tﬂ

¥

——i-

080, NMO

X
sage

(rac)
(32}
0
ﬁ\ o HZ, Pd-C o,
OO — T
0 o Ho’i\/"
{33) (1 enaptiomar)

(34)

(30)

j\ GH
o,

%

p-TosOH

chromat. separation



- 28 - Reaction Schene 5: Reaction Schene 6:
Reacti on Schene 8:

-28 -

Reaction Scheme b:

N p N A,
te
{rac)
{3} 38}

7 {}«?ﬁ {48

Reactlon Scheme 7:

R3., .R2
1. T80, NEt,
& o
o R 1 - QH N
A ra HO’J\’N‘RZ >Loi"
o 0. NH
{B1){52} [63),(57) E’
(54), (88}

fﬁj/ o (?jﬁ
v PG[ALOly PP, fj/
LIHMDS N , ELN, HCOOH N
{36) \\© ta:?@

Reaction Schene 7: - 29 -

050 ,NMO

—_—



Reaction Schene 50; Reaction Schene 11: (73? - 30 - Synthesis of
1-(2-Piperldin-1-yl-ethvll-oloeridin-4-ylamne tri-hydrochloride (11 (reaction
schenme 1): (1) (1-13enzyl -piperidin-4-yl)-carbamc acid tert-butyl ester (2)

-20-

Reaction Scheme 8:

Reaction Scheme 8¢

H
PRy B5s
HY ™o M2, PHO2 N LIAIHG i
v N e nj e O

[racamate)
&n

{68} {racemats)
]

Reaction Scheme 11:

(73)



1- Benzyl - pi peridin-4-ylamne (50 g, 262.76 mmol) Is dissolved in a mxture of
200 M of water, 145 rut of 2 nolar aqueous sodi um hydroxi de and 350 ml of
t-BuOH at 0OC. A solution of Boc20 (63.1 g, 1.1 equivalents) in 150 m of
t-BuOH i s added dropwi se within one hour at 0C, A white suspension is forned
which is allowed to stir overnight at roomtenperature. The reaction m xture
is diluted with ether and washed with wajer,. The organic |ayers are dried
over anhydrous sodi um sul fate and evaporated under reduced pressure. Yield:
71.5 g of a pale yellow soiid (93%. M5 (ESI): 291 [ M+1l-04, 1H NVR (DVSO d8):
6 (ppm 7.2-7.35 (m 5H), 6.77 Car d, 1H), 3,44 (s, 2H), 3.22 (br m /H), 2.75
(m 2H), 1.95 (&nthesidof 112 P&etitin-Lieth ridin-4-Plbhinelri3§dicdhlodld ¢1) (2)

Pl peridl n-4-yl-carbamc acid tert- ut}( ester solution o e ester 2
from above (66 g, 227.27 nmal) in S2ElUQRS | is hydrogenated under nor nal
pressure with 10 g of Pd/C (10% for 16 hours.at roomtenperature. The m xture
is filtered over celite and evaporat ed u%duced pressure.
Recrystallisation fromether gave 34 of white crystals. Ms (ESI):
201 [1114-Hr, 401 [2M+H +, 1H NMWR (N%@de): 5 (ppm 6.7 (bid, NH), 3.22 (hr
in, 1H, 2.88 (di, 2H), 2.39 (dt,H ~1.8 (br s, NH), 1.6 (dt, 2H), 1.35 (s,
9H), 1.18 (dI, 2H) (3) 142-Piperidin-1-yl-ethyl)-piperidin-411]-carbamc acid

tert-butyl ester (4? Pi Pe_ridi_n-4-)y|-car_barric acid tert-butyl ester (3) (4.8
g, 23.72 mol )V 1421-Barzy-airesigigmyiF-grhastic aric lertRYisEtsr i de” (5.3 g, 26. 09

Mol ) and Dl Efefh bl 453t B! 523 i) SSPY6L A ke ) o@friohl of of or m and

refl uxed for After addition o 2- Chi oro-e'[[a{%%l)- {%peridi ne
hydr ochl or i deate2145Mig! 2 melapaaysr JodbRdyiserse 3l 320 i of tEYObot Ao A)solkRd react i on
mxture |'s rglmyessharg, anehhieders) MO oAIBUOH i€ Sl BBolRe WARMbAERReRat ure, the
m xture is 5% a ueouys sodi um

il utel th . and washed with water and

yer ogen car BERAPBIARFERS SIHBSTED PO RO F BB IRTRSEEy ot al o whi ch
ar e recryst aftie rzstiorf migtirsg$ Hietddhethatter and vedsbied vBth 3gptel,7 PR orgdnidi@jegearer yst al s. M5
ES1): 312 I : , 3.18 (br m 1H),
e S e b g S
(s, 9H), 1.3TCAIH olAHpE YE ' 0 - ) . -94-y| am ne

h 6D o T T B i ™ ey at tr e
for 3 hours. f%‘f‘"&é@pggg%r8%'Jr‘f’ggqt%éduced pressure the crude product is
dried at high vacuum Yield: 5,39 (999 of |ight beige crystals. Ms (ESI): 212
[ MtHr 1H- NVR (D20): 6 (ppm 4.14 (m 2H), 4.04 (br m 5H), 3.8 (m 4H), 3.65
(dt, 2H), 2.8 2)(d1PIB+?%qtn-_3- ‘i‘-@arﬁ%lc@é}cﬁmﬁebﬁgﬂéé@r( , 2.15 (m 2H). Synthesis of

1- (2- Azeoan- 141- et hy oi neridin-4-ylamne tri-hydrochloride (5) (reaction
A colution of the ester 2 from above (66 g, 227.27 mmal) in 1 | of ethanol is hydrogenated

under normal pressure with 10 g of Pd/C (10%) for 16 hows at room temperature. The
mixture is filtered over cefite and evaporatad under reduced pressure. Recrystallisation from
ether gave 34.5 g (76%);) of white crystals.

MS (ESI): 201 [M+H]’, 401 [2M+H]+, 1TH-NMR (DMSC-ds): & {ppm) 6.7 {br d, NH), 3.22 (br
m, 1H), 2.88 (dt, 2H), 2.38 (dt, 2H), 1.8 (br s, NH), 1.6 (dt, 2H), 1.35 (s, 9H), 1.18 (dt, 2H).

(3}  1-(2-Piperidin-1-yl-ethyl})-piperidin-4-y[]-carbamle acid tert-butyl ester (4)
Piperidin-4-yl-carbamic acid tert-buty! ester (3} (4.8 g, 23.72 mmoal}, 1-(2-Chloro-ethyi)-
piperidine hydrochloride (5.3 g, 26.09 mmol) and DIEA (8.9 ml, 52.18 mmol) are dissolved in
150 mi of chlorofortm and refluxed for 18 hours. After addltion of more 1-(2-Chioro-athyl)-
piperidine hydrochloride (2.85 g, 13.05 mmel} and DIEA (4.4 ml, 26.09 mmol) the reaction
mixture is refluxed for another 4 hours. After cooling to room temperature, the mixture is



schemre 1 (1)(1 -(2-Azepan-lethyl)-plperldin-4-yll-carbamic ac id tert-butyl
ester (6) It is synthesized anal ogously to ester 4 starting from

2- (hexanet hyl eni m no)et hyl chloride (13.89) and ester 3 (12.4 g). Yield: 149
of a colorless solid (63%9. Ms (ESI): 326 [MrHr, 1H NVR (DVSO-d6): 5 (ppm
6.75 (br d, NH), 3.18 (br m 1H), 2.8 (m 2H), 2.3-2.6 (m 8H), 1.95 (dt,
2H), 1.65 (m 2H), 1.55 (m 6H), 1.38 (s, 9H), 1.3-1.4 (m 4H).
(2)1-(2-Azepan- 1-yl -et hyl) - pi perl di n- 4-yi3am ne tri-hydrochloride (5) - 32 -
ft is prepared analogously to 1 starting fromester 6 (14 g). Yield: 13 g
(90% of a colorless solid, M5 (ES]): 226 fivl+H +, 1H NVR (120C, DVBO-de): 6

(2 pgg) ( 8. 52(1 br1 dituwaéi%&mcmanawémedwh waidr inc(ﬂ%\aquﬁbi)s,sodiwﬁ hwrpgehH)arboﬁatéﬁ (m]c 2H),
. - L . 41 - ; eslIS O
1-12-( T Met hY%d-!Lng'?-"%%Tp% %’9%5%}’&.7;:{ iﬁﬁ(ﬁ%""r{‘.‘%é’a’%‘aﬁsﬂ#’-" '}[-1 é@é?ﬁ%éﬁ{zﬁﬁf%dr ochl or | de

f7) (reacti onetbglierme?) ;
Yield: 5.3 g {72%) of beige crystals. MS (ESI): 312 [M+H]", 1H-NMR (DMSO-d5): 5 {(ppm)
6.75 (br d, NH), 3.18 (br m, 1H), 2.8 {m, 2H), 2.3-2.4 {m, 8H), 1.92 (dt, 2H), 1.65 (m, 2H),

1.48 (m, 4H), 1.38 (s, 9H), 1.3-1.4 (m, 4H).

(4) 1-(2-Piperidin-1-yl-ethyl)-piperidin-4-ylamine tri-hydrochloride (1)
Ester 4 from above (5.2 g, 16.7 mmol) is suspended at 0°C in 60 mi of a 4M solution of HC
in dioxane and stirred at room temperature for 3 hours. After evaporation under reduced
pressure the crude preduct is dried at high vacuum.
Yield: 5.3 g (99%) of light beige crystals. MS (ES)): 212 [M+H]" , tH-NMR (D20} 8 (ppm)
4.14 {m, 2H), 4.04 (br m, 5H), 3.8 (m, 4H), 3.65 (dt, 2H), 2.85 (d, 2H)}, 2.45 (m, 2H), 2.35 (m,
4Hy, 2.15 {m, 2H).

Synthesis of 1-{2-Azepan-1-yl-ethyl)-piperidin-4-ylamine tri-hydrochloride [5) (reaction
scheme 1);

)
o
H,N

(1) [1-(2-Azepan-1-yl-ethyl)-plperidin-4-ylj-carbamic acid tert-butyl ester (6)
It is synthesized analogously 1o ester 4-starting from 2-(hexamethylenimino)ethyl chloride
(13.8 g) and ester 3 (12.4 g).
Yield: 14 g of a colorless solid (63%). MS (ESI): 326 [M+H]', 1H-NMR (DMSO-ds): 5 (ppm)
6.75 (br d, NH), 3.18 (br m, 1H), 2.8 (m, 2H), 2.3-2.6 {m, 8H), 1.95 (dt, 2H}, 1.65 (m, 2H),
1.55 {m, 6H), 1.38 (s, 9H), 1.3-1.4 (m, 4H).

(2)  1-(2-Azepan-1-yl-ethyl)-piperidin-4-ylamire tri-hydrochloride (5)



r* (1) [1 -(2-1-tydroxy-ethyl)-plperldln-4-yl]-carbamc acid tert-butyl ester
(8 To a solution of piperidin-4-yl-carbamc acid tert-butyl ester 3 (10 g,
50 nmmol) in 100 mM of methanol are added sodi um carbonate (21.2 g, 200 mmol)
and 2-bronoet hanol (7,1 m, 100 mmi). The m xture is stirred over night_ The
solvents are then evaporated and the residue is triturated with DCM filtered
and evaporated again. The crude product.gs purified by chromat ography using

Et OAc/ MeOH (saturated with ammonia) : 9/1. Yield 8.07 g (66%. M (E31): 245.2
[WM, 1H NWVR (DMSO-de): 5 (ppm 8.75 (bid, 1H), 4.34 (t, 1H), 3.46 (g, 2H),
?.5199l(—|)hl ml égl)is %gpégea(éﬂa!(ogc')i@siytgﬂgédﬁ& fro lbter 6199).(M 2H), 1.66 (m 2H), 1.39
(T127 (4 Vet hykb {3000 T scigiess sl S ES)A2BITHY AR 6201 RMSOse) &
tert-butyl esspgn)sEQbr, ARBHXS.BIE, 1), BSireHS 3(33modH) L2926n, I2AR R, 184mNEH) /b5

pi peri di ne ( 4%% l%b_l%q?rnrrgw and DIEA (2.7 m, 15,98 mol) in 30 m of
propionitril m; &)y %Qf"e Wit 4 &5 d cyanonet hyl -tri nmet hyl phosphoni um i odi de
(3.58g, 14.74 mol) and heated at reflux for 3 hours. After cooling to room
tenperature, a 2M K2003 solution is added until basic and the m xture is

extract ed tWi%tﬂ@sfsfbfmmﬁgﬁmgélﬂéﬁﬂiﬁ%&G{ﬁv_ﬁﬁeﬂm@ﬂﬂﬁlwhyé}%m&ldﬂri ed over
anhydrous sodium sulfate and evapor at ed. e crude matertal 1S puritied by
chromat ogr aphy usi ng Et 0Ac/ MeOH (€htreactipaachgme?lamonia) : 9/1. - 33 - Yield.
2 g (50%. M5 (ESI): 326.3 [MtHi t, 1H NWR (ﬁ;OdG): 6 (Ppm 6.74 (br d,

1H), 3.16 (in, 1k-fl, 2.78(m 4H), 2.33 (brd. #AH), 1.88 (m 4H), 1.64(m
21-1), 1.53 (m 2H), 1.36 (s, 91-1), N%Z\,Q .08 (m 2H), 0.86 (d, 314). (3)
112- (4- Met hyl - pi peri di n-111) - et hyl i -|pl ?erl dl n-4-yl am ne hi-hydrochl oride (7)
The tert-butyl ester 9 (2 g, 6.14, is suspended In 10 m of di oxane. DCM
Is then added until the solid dissolved. To this mxture, 4MHC in dioxane
(12.3 M, 49.2 mol added. After stirring over night the solvents are

evaporated to Waavé?ﬂl‘%ﬂ’?’ﬁ'@w]‘ﬂpfﬂ%’Hﬁ@ﬂica"??@'ccﬁ“'dzt?ﬂ uplestool®) . Vs (EST 226.2
112 RS 2 BB PSP U 109, SOl !

methanol are added sodium carbonate (21.2 g, 200 mmol} and 2-bromoethanol (7,1 ml, 100

mmol}. The mixture is stirred over night The solvents are then evaporated and the residue is

triturated with DCM, filtered and evaporated again. The crude product is purified by

chromatography using EtOAc/MeOH (saturated with ammonia) : 9/1.

Yield: 8.07 g (66%). MS (ESI): 245.2 [M+H]’, 1H-NMR (DMSO-ds): & (ppm) 8.75 (or d, 1H),

434 (¢ 1H), 3.46 (g, 2H), 3.19 (brm, 1H), 2.8 {m, 2H), 2.35 (t, 2H), 1.85 (m, 2H), 1.66 (m,

2H), 1.39 (s, 9H), 1.35 (m, 2H).

(2}  {1-[2-(4-Methy!-piperidin-1-yi)-ethyl]-piperidin-4-yl}-carbamic acid tert-butyi
ester (9}

A mixture of ester 8 (3 g, 12.28 mmof), 4-methyl piperidine (1.46 mi, 12.28 mmol) and DIEA
(2.7 ml, 15.98 mmol) in 30 ml of propionitrile is treated with solid cyanomethyl-trimethy(-
phosphonium iodide (3.58 g, 14.74 mmol} and heated at reflux for 3 hours. After cooling to
room lemperaturs, a 2M-K2CO3 solution is added until basic and the mixture is extracted
twice with DCM. The organic layers are washed with brina, dried over anhydrous sodium
sulfate and evaporated. The crude material is purified by chromatography using
EtOAc/MeOH (saturated with ammonia) ; 9/1,



hydrochl ori de (101 (reaction schene 21: HzNa (1) (1

-[21(S)-2-Methyl -pi peridin-1-yl)-ethyri-piperidin-4-yl)-earbamc acid tert-
butyl ester (11) it is prepared analogously to 9 starting fromtert-butyl
ester 8 (2 g, 8.19 mmol), (S)-2-nethylpipendine (0.985 m, 8.19 muol), DI EA
(1.8 mM, 10.65 mnot) and cyanonet hyl -t dnet hyl phosphoni um i odi de (2.39 g, 9.83
mml). Yield: 1.35 g (51%. M5 (EST 326.3 [M+H], 11-1-NWR (CDC13): 6 (ppm
4.42 (bid, 1H), 3.47 (in, 1H, 2.84 (m-3H), 2.47 (rn, 3H), 2.15-235 (m 2H),
2.1 (m 2H), 1.92 (m 21-1), 1.2-1,75 (m 81-9, 1.44 (s, 9H), 1.08 (d, 3H.
(2) 142-((n)-2-Methyl-piperidin-1-yl) -ethle ericiln-4-yiamne

trl- hydr ochl orisldte g(( M)?/)) MS (ES:pRregaved’, Bi- WD&S@a%h@éPRﬁ) G &ribrdp iy p1@st er

11(1. : bed f
ant e 7 vi el O 500 {WQ R 4";5:;@* LB A0F o T SPatimmlly AR desar ped 1!
(R -142-14- Ar hdaen yl | -ol perl di n-3-ol fl-hydrochloride 1_12)

(reaction schene 2):

(3)  1-[2-(4-Methyl-piperidin-1-yl)-ethyl]-piperid in-4-ylamine tri-hydrochloride (7}
The tert-butyl ester 9 (2 g, 6.14 mmol) is suspanded in 10 ml of dioxane. DCM is then added
uniil the solid dissolved. To this mixture, 4M-HCl in dioxane (12.3 ml, 49.2 mmol} is added.
After stirring over night the solvents are evaporated to leave a white solid product.

Yield: 2.06 g (100%). MS (ESI): 226.2 [M+H]'

Synthesis of 1-[2-{{(RS)-2-Methyl-piperidin-1-yl}-ethyll-piperidin-4-ylamine tri-

hydrochioride {10] (reaction scheme 2):

o

(1) {1-[2-{(S)-2-Methyl-piperidin-1-yl)-ethyl}-piperidin-4-yl}-carbamic actd tert-
butyl ester (11)

it is prepared analogously to 9 starting from tert-buty! ester 8 (2 g, 8.19 mmol), (5)-2-methyl-
piperidine (0.985 ml, 8.19 mmol), DIEA (1.8 ml, 10.85 mmol) and cyanomethyl-trimethyl-
phosphenium iodide (2.39 g, 9.83 mmol).

Yield: 1.35 g (51%). MS (ES): 326.3 [M+H]", 1H-NMR (CDCls): 5 (ppm} 4.42 (br d, 1H), 3.47
{m, 1H), 2.84 {m, 4H), 2.47 (m, 3H), 2.15-2.35 {m, 2H), 2.1 (m, 2H), 1.82 (m, 2H), 1.2-1.75
(m, 8H}, 1.44 (s, 9H), 1.08 (d, 3H).

(2)  1-[2-((RS)-2-Methyl-piperidin-1-yl}-ethyl]-piperidin-4-ylamine tri-hydrochloride
(10)
It is prepared by BOC-cleavage of tert-butyl ester 11 (1.3 g, 3.99 mmof) with 4M-HCl in
dioxane {8 ml, 32 mmol) as descifbed for amine 7.
Yield: 1.3 g (97%). MS (ESI): 226.2 [M+H]"

-



H2Nr “vj (1)

(142- ((R) - 3- 11ydroxy- pi perl di n-1-y1)-et hyl kpi perl di n-4-y1)-carbam c acid
tertbutyl ester (13) It is prepared analogously to 9 starting fromtart-butyl
ester 8 (3.52 g, 1441 mmwi), (R)-3- hydroxy-piperidine hydrochloride (2.1891
15.85 mol ), DIEA (5.6 m, 33.14 nmol) and cyanonet hyl -trl net hyl - phosphonl um
iodide (4.2 g, 17.29 mmol ). Yield: 1.713g.(36%. M5 (BSI): 328.2 [ Ww, 1H NWR
(CbC1D): 6 (ppm 4.61 (br d, 1H), 3.89 (rn, 3H), 3.53(m 1H9, 3.03 (m 2H),
2.55-2.73(m 6H), 2.44(m 1H, 2.3 (m 2H), 1.83-2.02 (m 31-0, 1.5-1.7 (m
ar), 1. 44(s, 9{%hg$¥3f(kﬁ- T ienhife nDffiEith hafag! di n-1 - ol
tri-hydrochl ori eavage 0 es-ter 13
(1.7 g, 5.19 nml) with 4M 1-3C1Ui2hir @ 4 m, 41.52 nmol) as
described for amine 7 Yield: 1.69 g (98%. N5 (BSI): 228.3 [M1-H Synthesis
of (33,43)-1-12-(4-Am no-piperldin-1-Yl)-e 1- 3- met hyl - Pi per| di n- 4- ol
hydrochl oride (14): (1)2, 2-D net hyl 8Pl oqpid
(38,45)-142-(4-tert-butorycarbonyl o- piperidin-1-yl)-ethyll-3-nmethyl -p |
perldlin-4-yl ester (15) A solutign ted-butyl ester 8 (4.8 g, 19.65 mmol)
and trlethylamne (4.1 m, 29.47 mmol) in 150 nil of DCMis cooled to -78C.
Trifle anhydride (4.3 nil, 25.54 mpO is slowy added and stirring continued

for 1 hour. THE mi Htignl@rPHydrrey-rireridineldyi-ehyilbepiReifintulioarhamic acidBrat i on of
buty! ester (13)

It is prepared analogously to 9 starting from tert-butyl ester 8 (3.52 g, 14.41 mmof}, (R)-3-
hyaroxy-piperidine hydrochloride (2.18 g, 15.85 mmol), DIEA (5.6 ml, 33.14 mmol) and
cyanomethyl-trimethyl-phosphoniem iodide (4.2 g, 17.29 mmol).

Yield: 1.71 g (36%). MS (ESI): 328.2 [M+H]", 1H-NMR (CDCk): & (ppm) 4.6 {br d, 1H), 3.89
(m, 3H}, 3.53 (m, 1H), 3.03 (m, 2H}, 2.55-2.73 (m, 6H), 2.44 (m, 1H), 2.3 (m, 2H), 1.83-2.02
(m, 3H), 1.5-1.7 (m, 4H), 1.44 (s, SH).

{2)  (RM-12-{4-Amino-piperidin-1-yl)-ethyl]-piperidin-3-ol tri-hydrochloride {12}

It is prepared by BOC-cleavage of tert-butyl ester 13 (1.7 g, 5.19 mmol} with 4M-HCl in
dioxane (10.4 ml, 41.52 mmol) as described for amine 7.
Yield: 1,69 g (96%). MS (ESI): 228.3 [M+H]"

Synthesis of (3$,45)-1-[2-(4-Amino-piperidin-1-yl}-ethyl]-3-methyl-piperidin-4-ol tri-
hydrochloride (14):

oy
O/\/N
H,N

{1 2,2-Dimethyl-propionic acld {35,48)-1-[2-(4-tert-butoxycarbonylaminc-

piperidin-1-yl)-ethyl]-3-methyl-piperidin-4-yl ester (15)
A solution of tert-butyl ester 8 (4.8 g, 19.65 mmol} and triethylamine (4.1 ml, 28.47 mmol) in

150 ml of DCM is cocled to -78C. Triflic anhydride (4.3 ml, 25.54 mmol) is slowly added and
stiring continued for 1 hour. The mixturs is then allowed to warm up to 0C and a solution of



- 35 - 2,2-dinethyl -propionlc add 38-nethyl - pi Peridi n-4S-y1 aster, 17,
preparation see below, (3.72 g, 18.66 mml) in 20 mM of DCMis added at OC.
Stirring is continued at roomtenperature for 1 hour. The m xture i s washed
twice with water, dried over sodium sul phate, filtered and evaporated. Yield:
9.3 g (>100% contained sone triethylamne). M5 (ES!'): 426.3 [ MtHr. (2)
(112-((39,43)-4-Hyd roxy-3-nmethyl-piperi din -1-yl)-ethyl]-piperldin -4-yl)-
ca rbamc acid tert-butyl ester (16) Crudé-15 (8.2 g, 19.27 nmmol) is treated
with NaOMe (0.5Min methanol, 77 m, 38.5 mml) and heated under reflux for
24 hours. The solvent is then evaporated, the residue taken up in DCM and
extracted w t h2-HiNeNaOhbmondt deid 3femetiylpipaddiradlyl esterp b7, atcparatignsse balowr @R oi |

which is purifi . t i i - i Do\ W th
ammoni a) and %18%6 ?r%("ro@?n{ %‘togg?%]?xwglaﬁéd‘gﬁﬂ%lg (C %‘%‘r& VS (rr( B%ﬁ?#é%g%lww
1H NNI R ( CDCI 8)our5The piigre I veashechiwice with watgr) drieg ower spdiurfsulghaje. fitpredandt o 11 1) |
2.85-3.08(m Mﬁ;’a‘gdﬁ?’ (in, 4H), 2.1-2.35(m 3H), 1.48-2.04 (m 9H), 1.42 (s,
9H), 0.99 (d, 3H). (3 9,45)-1-12-(4- Ami. n o-piperidj n-1-yl)-ethyl]-3-nmeth
IE_D pl peri éll we'ai-%?é£?31Péffg&ﬁa@??%?é%ﬁﬁﬂam'fﬁ)- rﬁ%%e@e@%’ﬁ“ 'yB)OG cl gallage of Y
ted-butyl ester 16 (3.07g, 8.98 mmol) with 4MHCI in clioxane (11.2 m, 44.8
nmol ) as described for amne 7. Yield 3.1 g (98%. Ms (BSI): 328,2 [10+1-5,

[ o L Sy St I oo B 13, ) 0
1.5-1,7 (m 41-0, 1cugangisacigipri-batyheterdiq of 212- DI net hyl - propi onl ¢ aci d
(39, 49) - 3- rneL AT 50kRS h&h ol & 15888 bk Adomd [oSRFh RhaRSPATR) 5 mmGh K 1- 1N

and heated under reflux for 24 hours. Ths solvent is then evaporated, the residue taken up

in DCM and extracted with 1N-NaQHR and brine. Drying and evaporation gave a brown oil

which is purified by chromatography on silicagel using DCM {saturated with ammonia) and

MeOH (from 1% to 5%).

Yield: 3.07 g (46%). MS (ESI): 342.3 [M+H]', 1H-NMR (CDCl,): 5 (ppm) 4.51 (br d, 1H), 3.5

(br m, tH), 3.7 (td, 1H), 2.85-3.08 (m, 4H), 2.63 (m, 4H), 2.1-2.35 (m, 3H), 1.48-2.04 (m,

9H}, 1.42 (s, 9H), 0.99 (d, 3H).

(3)  (35,45)-1-[2-{4-Amino-piperidin-1-yl)-ethyl]-3-methyl-plperidin-4-ol iri-
hydrochloride (14)
It is prepared by BOC-cleavage of tert-butyl ester 16 (3.07 g, 8.98 mmol) with 4M-HCl in
dioxane (11.2 ml, 44.8 mmol) as described for amine 7.
Yisld: 3.1 g (98%). MS (ESI): 328.2 [M+H]", 1H-NMR (CDCl): & {(ppm) 4.81 (brd, 1H), 3.89
(m, 3H}, 3.53 {m, 1H), 3.03 (m, 2H), 2.55-2.73 {m, 6H), 2.44 (m, 1H}, 2.3 (m, 2H), 1.83-2.02
{m, 3H), 1.5-1.7 (m, 4H), 1.44 (s, 8H).

Synthesis of 2,2-Dimethyl-propionic acld (38,48}-3-methyl-piperidin-4-y] ester (17}
(reaction scheme 2):

-0
L




- 36 - (1) Step A trans-2, 2-ohnet hyl - proplonic acid

1- benzyl- 3-net hyl - pl peridln-4-yf ester (18) To a cis/trans m xture of

1- benzyl- 3-net hyl - pi peridin-4-01 (50 g, 243 nmmol, prepared as described in
Can. J Chem (1972) 50, 803) in TRF is added thei hylamne (51 m, 365 mmuol)
fol l oned by 2, 2-di met hyl - propionyl chloride (45 m, 365 nmmol). The reaction is
exot herm c and a precipitate is forned. The mxture I s heated under reflux for
18 hours, cooied, filtered and washed wi ¥ ether. The or ganic layers are
washed with IN-NaOH and brine, dried and evaporated. The crude is purified by
chromat ography on sillcagel using hexane and EtO0Ac (5% to give pure
trans-isoner af)a SHRATAESS Liimethyi-graplonipipld SReAZY-ethes e"‘ﬂgﬁ'yill—l- NVR
(DVBO-de): 5 (ppm edted(igi N, 51-1), 4.29 (kI 1H) 3.45 (d, 2H), 2.74 (d, 2H),
2.05 (td, 1H), 1.8 (m 3H), 146&@] 1H), , 0.8 (d, 31-0. (2) Step
B: trans-2, 2Temc@éften§/mblrwndwwi- e&v@imﬁwtcﬂ éﬂ?;se?‘i wa. grﬁpeé%ct@r (19) The
trans-ester L& i 9sr, 350hemelgr2) B, Ebegrner@#nﬁacﬂdd{rammmegal m ée?sq{é’mm) Wi th

Pd/ C in the presence of one equival ent of ) 1.25M In
MeOH) . The niewRddYice- #‘mth'\éw&m"%H&hfeRﬁéﬁﬁ@{ £ m"ﬁﬂ'b The &g '?%XOF@W%sol ved In
et her and extfidgpretpistd i folbedNatkmande Bhkdted urbeapxdsri18mogHs Vdsled, fitee@ur | ess

il. Yield: 62,7 ES' . 200.2 [ 00013 4. 46
Hu 1r s, R arfed iy dmes’ e e B argwashid bl QW Eid S i gy (PR
2H), 1.34- 1 4@ippmaied 1Hie cnle?s gusifledtsy-chioma@gephy eh silBadel ughB) heStremn@CEIOAe

2, 2- Di net hyl ng,g,;qo(;%s4 Rt vl pIperId|n4y1 ester (17)
Racem ¢ 19 %%&g&b'@ﬂ) 2 as§);ogi1r§%std\;led in Et0OAc (300 mM) and a solution

O e (10, 01 Vi G045 EA1 4SOHGMAH] SBHIMG (OMST-dp) SiRbIn) 7 AmEF DAL 450 1) 1 s
added. The f og e 358l(b,0H).. f4 (12 edoodd, 1H}\A@3f(~ﬁ0hHM 14 ﬁohpl) EMQAC opndadried. It
is then re- cr%atal lized fromhot nmethanol (400 m e crystal's are col |l ected
and the free! Je is |iberated by treatnment with 1NNaO—| and extraction with
ether. Yield: 13 g (21% . M and 1H NMVR are identical to racemic 19. (cch =
65.1 (c=1in I\/EOH).
(2) Step B: trans-2,2-dimethyl-propionic acid 3-methyl-piperidin-4-yl ester (19)

The trans-ester 18 (104 g, 359 mmol) is hydrogenated in methanol (1700 mi) with Pd/C in

the presence of one equivalent of HCI (431 ml, 369 mmol, 1.25M in MeQH). The mixture is

filttered and evaporated. The residue is redissolved in sther and extracted with 1N-NaOH and

brine. Evaporation gives a colourless oil,

Yield: 62.7 g (87%). MS (ESI): 200.2 [M+H]", 1H-NMR (CDCL): & (ppm) 4.46 (td, 1H), 3.08

(m, 2H), 2.68 (td, 1H), 2.35 (m, 1H), 1.94 (m, 1H), 1.68 (m, 2H), 1.34-1.46 (m, 1H), 1.2 (s,

9H), 0.96 (d, 3H).

(3)  Step C: 2,2-Dimethyl-proplonic acid (35,45)-3-methyl-ptperidin-4-y| ester (17)
Racemic 19 (62.7 g, 314.4 mmol) is dissolved in EQAG (300 ml) and a solution of L-(-)-0,C'-
Dibenzoyl tartaric acid (56.3 g, 157.2 mmol) in EtOAC (450 m)} is added. The formed solid is
filtered off, washed with cold EtOAc and dried. It is then re-crystallized from hot methanol
(400 ml). The crystals are collected and the free base is liberated by treatment with 1N-
NaOH and extraction with ether,

Yield: 13 g (21%). MS and 1H-NMR are identical to racemic 49. (a]o = 65.1 {c=1 In MeOH).



- 37 - Synthesis 2,2-Di nethyl-orooionic acid (3R, 41R1-3-net hyl -ol oeri di n-4-y1l
ester (20): (NA The nother liquor of 17 fromabove is treated with IN-NaCH to
obtain the free base which is then crystallized with D-(+)-0,0'-D benzoyl
tartaric acid as described above to give the antipode 20. Yield: 16 g (25%.
M5 and 1H NVR are identical to racemc 19. [al = -64.7 (c=1 in MOH)

Synt hesis of 1-12-(4-Am no-piperidin-1-yl)-ethyll-ol oerldin-4-ol
tri-hydrochloride (21) (reaction schene- §% H (1)

1- (2- Hydroxy-ethyl )-Merl din-4-ol (22) Piperidin-4-ol (5 g, 49.4 nmol) is

di ssolved in 200 m of et hanol and anhydrous sodi um car bonate 2 197.6
mTDl) i s added. Sinhtlitsis i EAN ! atid (IRYRY-3 uau.'“ 3, HSPSH Vi se and
the reaction mxture is refl uxed for 16 hours. After evaporatlon under
reduced pressure the mxture is stirred glt 200 mM of DCM and filtered. The
clear filtrate is evaporated under reduc ssure und dried at high vacuum
Yield: 4.3 g (60% of a colorless oil rij“cESl): 146 [ MtHr, 1H NVR ( DVBO- do):

6 (ppm) 4.52 (d, 1H), 4.32 (t, 1H), 3.[487(dt, 2H), 3.4 (m 1H), 2.7 (m 2H),
2.35 (t, 2H), 2.05 (m 2H), 1.68 (m Ms01 1.3-1.4 (m 2H. (2)

Lar e o o Ravlpehaudt oF 17 i) B W kb A oA ORL S8 s
then crystallized with D-(+)-O,0’-Dibenzoyl tartaric acid as described above to give the

antipode 20.
Yield: 16 g (25%). MS and 1H-NMR are identical to racemic 19. [alp =-64.7 (c=1 in MeOH)

Synthesis of 1-[2-(4-Amino-piperidin-1-yl}-ethyl]-piperidin-4-ol tri-hydrochloride (21)
{reaction scheme 3):

Q/\/N
H,N

(1) 1-{2-Hydroxy-ethyl)-piperidin-4-ol (22)

Piperidin-4-of (5 g, 49.4 mmol) is dissolved in 200 ml of ethanol and anhydrous sodium
carbonate (21 g, 197.6 mmol) is added. 2-Bromo-ethanol (6.9 ml, 98.8 mmol) is added
dropwise and the reaction mixture is refluxed for 16 hours. After evaporation under reduced
pressure the mixture is stirred with 200 m) of DCM and filtered. The clear filtrate is
evaporated under reduced pressure und dried at high vacuum.

Yield: 4.3 g (60%) of a coloriess oil,

MS (ESI): 146 [M+H]", TH-NMR (DMSO-ds): & (ppm) 4.52 (d, 1H), 4.32 (t, 1H), 3.48 (dt, 2H),
3.4 (m, 1H), 2.7 {m, 2H), 2.35 (t, 2H), 2.05 (m, 2H}, 1.68 (m, 2H}, 1.3-1.4 (m, 2H).

(2}  {1-12-(4-Hydroxy-piperidin-1-yl}-ethyl]-piperidin-4-yl}-carbamic acid tert-butyl
ester (23)
Piperidin-4-yl-carbamic acid tert-buty! ester 3 (5 g, 25 mmol), 1-(2-Hydroxy-ethyl)-piperidin-4-
ol 22 (4 g, 27.5 mmol) and DIEA (5.6 ml, 32.5 mmol) are suspended in 25 ml of propionitril.
Cyanomethyl-trimethyl-phosphonium iodide (4 g, 30 mmol) is added and the reaction mixture



Pi pendi n-4-yl -carbam c acid tert-butyl ester 3 (5 g, 25 muol),

1- (2- Hydroxy-ethyl)-piperidin-4- ol 22 (4 g, 27.5 mmol) and DIEA (5.6 m,
32.5 mmol ) are suspended in 25 m of propionitril.

Cyanonet hyl -tri met hyl - phosphoni umiodide (4 g, 30 mmol ) is added and the
reaction mxture - 38 - is refiuxed. Additional portions of

cyanonet hyt -tri met hyl - phosphoni umiodidesf1.5 g, 11.26 nmol) are added after
90 mnutes and after 3 hours. After cooling to roomtenperature, a solution
of potassium carbonate (4 g) in 250 mM of water is added and the product IS

| ated b t DCM . E d 6.9
[SoLaLed by SEAAREL ML Bl SYRRRESLIRRN SR TH BB B SSYTE 02 O,
col orl ess cr ysvd) e added @ESIOP MIB2B aniViafyr 3 hbts NWR Q@W&Dd@)’n te@pérmpm) a6.72 (br

czi,r SéH% ’m 4.5 (sglgﬂoélﬂ} potgksﬂla{r.@'boilt% {4 %lu‘?ﬁﬁrﬂﬂ oi'w'gter tgacﬁieé ghd l%b%rodgct?s réoréa%d 2H)

(m 4H). (3) by extveationwith HCH Eé@}?fﬂt'ﬁﬂ EUCS?&')‘?"‘@FFH?’IGWFWPQiQr&QfﬁdW ofl which
tri-hydrochl geigee (r?slau.zeﬁﬁérﬁréthas (2.29" 6.72 mmi) is dissolved in 4AMHCL in

di oxane at O oomtenperature for 3 hours. After evaporation
of the solve eﬂ]gégﬁ o}&’fgfa%esﬁ?w%tﬂlsat hi gh vacuum Yield: 2.39 (100% of a

white solid. MESECESEE IMAAS 1HNIMR HIMSC-BE:NMBer OBV b dlL 6 M), 4Gppmi) 8.42tm, 1H), 3. 4
(m 41-1), 1@“(3@5%#!) ngrﬁ z(Hilz?rrﬁ gH%:%% " Hl(i%(di“ﬂ)—[), 1% @P 2l 68470 1. 35

(m 4H), 1,2

o- pi per | di n- fHD1ét(hﬂ" n-"8356(§'a4*& cycl of 3. 2 1loctan-3-ol hydrochl oride (24)
(reaction schenme 3): OH

(1) 8- (2-Hydroxy-ethyl)-8-aza- bl cyci 0[3 2. 1loctan-3-o0l (25)

8- Aza- bl cycl o[ 3.2. 1] n- 3- 3 4 and sodi um
carbonate (13. é) 1‘ g%{g nq%'ﬁk’ are ﬁ ﬁ(ﬁ’éﬁ”g 41@8“ &';81;?'8? L room
teﬂpff at Ufg EﬁteBz:D(mQ%t Baneimol)4s dissdhved iﬁZMQ{GHmJ@(arheSat@dﬂ% sﬂiﬁ@@wm Wl It hin t20
m nutes an er reis re r coolin 0
Foom t enper alFEAE o SARFT-AohTieparpien oL NE )55 e ERth deres BB LB Biessur o
The m xt ure iYildsE.Bgr %Mot nwGOsohd. W(Esm\zzamml hlﬁﬁled(,DMH@eday:léemn)ﬁl ltrate is

or easure und i b o bR ERIRR St P DY A e R BT

12m2H)

Synthesis of 8-[2-{4-Amino-piperidin-1-yl]-ethyl]-8-aza-bicyclo[3.2.1]octan-3-0l tri-
hydrochloride {24) {reaction scheme 3}):

{1) 8-(2-Hydroxy-ethyl}-8-aza-bicyclof3.2.1]octan-3-01 (25}
8-Aza-bicyclo[3.2.1)octan-3-of hydrochloride (6.1 g, 31.45 mmal)} and sodium carbonate
(13.3 g, 125.8 mmol) are suspended in 150 ml of sthanol at room temperature. 2-Bromo-
ethanol (4.4 ml, 62.9 mmol) is added dropwise within 20 minutes and the reaction mixture is
refluxed for 45 hours. After cooling to room temperature the reaction mixture is evaporated
under reduced pressure. The mixture is stirred with 200 ml of DCM and filtered, The clear
filtrate is dried over anhydrous sodium sulfate, fitered, evaporated under reduced pressure
und dried at high vacuum.

Yield: 5.4 g (100%) of a coloriess oil.



- 3 - M5 (ESO 172 [W/, 1H NWVR (DMBO-d6): 6 (ppm 4.25 (d, 2H), 3.78 (t, 1H),
3.42 (t, 2H), 3.06 (in, 2F11, 2.36 (t, 2H), 2.03 (m 21-1), 1.85 (m 2H), 1,75
(m 2H), 1.55 (d, 2H), (2)

11- (2. (3-Hyriroxy-S-aza-bicyclo[3.2.1]oct-8-yl)-ethyll-pipericlin-4-yl)-carbam
ic acid tert-butyt ester (26) Piperidin-4-yl-carbamc acid tert-butyl ester 3
(1 g, 6 mol), 8-(2-hydroxy-ethyl)-8-azab3cyclo0l3.2.1loctan-3-01 25 (1 g, 5.5
mml) and DIEA (1.1 nl, 6.5 mmi) are dirsS8olved in 5 m of propionitril.
Cyanonet hyl -tri nmet hyl - phosphoni um l odide (792 ng, 6 Mol ) is added under
stirring and the reaction mxture is refluxed and foll owed by TLC. Additi onal
cyanomnet hyl t r My 1 Z2dNeEPhohNUR (PYEDde: § 4007 4-88(d. 21, ad8&d!Haf 3% t.28hour s and

the mxture |godgf bixeds (1052903 ferHaWws ¢ Aﬁl-tef?fpfﬁplz}H 956, pbAPM tenper at ure,
DCM The corrb?%e@-I or)z:(]anlgz | ayer s&zr ebwas 2 wlt bri n)g d?:: edpover anhydrous a

sol ution of potassiumcarbonate (4 g) in 250 nml of water is added and the
product is isolated by extraction with sodiumsulfate, filtered and evaporated
under reduced ﬁz)essw[e-(s ermow&dm icywdio[8.2.1]okt-8yrpthy§-pireyidinad-yi}-zatlarfilcom et her .
Yield: 940 ng (53% { Q}I E@ &S)crystals. M5 (ESI): 354 PON, 1H NWR
(DVBO-dey (ppn) 6. 7518 i 25" (d, OH), 3.8 (m 1H), 3.17 (in, 11-1),
3.08 (m 2H), pigerii ~ca?lﬂarﬂ4&acs@?tea5au(ymste4HX1g%rﬂndlm (2hhdroxk-ePa)-aka-2H) , 1. 85

b (5 aaz. CaAASE B Pl T BTl g Sk A et B 3 ol

tri. hydr ochl @gprogieni(ri Lyarlogtethyl-tAGethd-phoghonliy i6@de MED MY, § emdi) soHetachdem 4M HC i n

dioxane at OCaRaR e LScAI-HART LAIBPLAIALGL! nd RAMRa Gliiugvapor at | on

of the solven vac 10099 of a
white solid. mmetoﬁgllgsphqgm |pqwq(.490 o) asgy}epﬁ@gﬁ@ogqs and the mixture Is refluxed for

1-(24(2sS. 61i )gn%m@rrlaumﬂaxebolﬁb WOJJIQ'té?n}% rafukd, v@mwhé cmmeloﬁaan.cﬂayws%m ne Di-
hydr ochl ori dﬁ%"’t[szi):? %r eaction sch (D
(142- (2, 6-Di WiBibERs ABRVE ydf%htsrfysfjﬁ‘m %QP‘Fiﬂ'W cpriprptedbpHaRTEME | d
tort- but y| estadsrif2289d anpoptoelicli8 istaten b parmeithn ana ke ouslinitel e asd arting from
%TIS;I- )2 6-di rret ;kapétgceﬁndglj erlfcgg’pi%ssuré Tﬁe crERZe ﬁ?%%t)ﬁ 6”915 Fygtnﬂerc]ie}ro%l eﬂ(e@ 1, 88.33
' Yield: 940 mg (53%) of light beige crystals. MS (ESI): 354 IM+H]", 1H-NMR (DMSO-dg): &
(ppm) 6.73 (br d, 1H), 4.25 (d, OH), 3.8 (m, 1H), 3.17 (M, 1H), 3.08 (m, 2H), 2.8 (m, 2H),
2.35 {m, 4H}, 2.0 (m, 2H}, 1.82 {m, 2H), 1.85 {at, 2H), 1.78 (m, 2H), 1.65 (m, 2H), 1.53 (m,
2H), 1.38 (s, OH), 1.33 (m, 2H).

{3)  8{2-{4-Amino-piperidin-1-yl}-athyl]-8-aza-bicycle[3.2.1]octan-3-ol tri-
hydrochloride (24)

Ester 26 (4.5 g, 12.73 mmoi) is dissolved in 4M HCl in dioxane at 0°C and stirred at room
temperature for 3 hours. After evaporation of the solvent the product is dried at high vacuum.
Yield: 4.6 g (100%) of a white solid. MS (ESI): 254 [M+H)".

Synthesis of 1-[2-{{28,6R}-2,6-Dimeathyl-piperidin-1-yl)}-eth

hydrochioride [27) freaction scheme 3}:

oK




Yield: 3.9 g (56% of a yerlowoil. M5 (ES!'); 158.1 [MH -fr ]+, 1H NWR
(DVBO43): 5 (ppm 4.48 (Ix, 1H), 3.4 (t, 214), 2.6 (1, 2H), 2.4 (m 21-0,
1.1-1.6 (m 6H), 1.03 (d, 61-9 (2)

(1[2- (2, 6-Di et hyl - pi perldin.1-yl)-ethyl]-piperldin-411}-carbam c acid
tart-butyl ester (29) Conpound 29 is prepared anal ogously to 25 starting from
conpound 28 (3.85 g, 24.48 rrinol) and pigeridin-4-yl-carbam c acid
tert-butyr ester 3 (4.46 g, 22.25 mmol). Yield: 616g (82% of a yellow oil.
I\/S(SSD 34(14 [M+1-11. , 1HNWR (DMSO-de): 5 (ppm) 6.73 (br d, 11-0, 3.18

(2I1no 1 652(515(1%—0 (*fias %ﬁéﬂ(ﬂ pgh&iﬂ'ﬁ")%"’(z”na'%%mf%'g'}%gf*m Elc;')“Lt)essl(ﬁ)f (2r1n4)

1.12 (m 2H), 1. osb(laf'f*%y&o(?
r 1 hydr ochl g Lﬁé%?%dﬁ%dpm%‘ﬁ%éﬂ el odestarla et B BER MR BAR, i g from

the BOG prot défietmd@eny ompbany 6(‘6th5@33@80|14 mml ). Yield: 6.3 g (100% of a
whfte solid. vy §E§ 36%)2049{&0[”'\47["]@!8 @é)nﬁébeﬁnﬁHP% 1RNMR ﬁnﬁﬁm@g)a (Bprm)

2- 0i net hs4-tetrahy ro r1,31di osol oT clo pan (30)
(reaction scHERET AN 3.4 &)A) 62 DitRflrd O12HY itdh fiEn bedrUBé%ﬁ"Pc aci d benzyl
ester (31) - 41 - 1 2,3,6-Tetrahydro-pyridine (3 g, 361 mmol).are treated
wi th 10% aqueous sodi um carbonate (2.1 nl) and cooled to OC. Wthin |h,

benzyl chl or of 1S se within
| h. After addi ?‘? onif Fz (§2I rr H‘f 4&?”&% ]wﬁlethr@%[ur eH@WF%&?@% a\%@EWSO m of
bri ne and extract e@"Wbmtﬂt(ﬁSr)es with diethyl ether. The organic |layers are
dhed over sodiums hat e and r crude pr 7 of a
col orl ess oi I%c’mf’%u”ghgfsfpmeo&mgf" P%é’ﬁ'yg W@g?ogbﬁ??p?@qd%qgggﬁ%szt‘ggycI ohexane /

et hyl acet at exntd) Bpd piperidin-4-yl-carbamic acid tert-butyl ester 3 (4.46 g, 22.25 mmol).

Yield: 6.16 g (82%) of a yellow oil, MS (ESI): 340.4 [M+H]' , 1H-NMR (DMSO-ds): 3 (ppm)

8.73 (brd, 1H), 3.18 (m, 1H), 2.75 (m, 2H), 2.65 {m, 2H), 2.35 {m, 2H), 2.25 (m, 2H), 1.92

{m, 2H), 1.65 (m, 2H), 1.57 (m, 2H), 1.48 {m, 2H), 1.38 (s, OH), 1.35 (m, 2H), 1.12 (m, 2H),

1.03 (d, 6H),

(3)  1-[2-((2S,6R}-2,5-Dimethyl-piperidin-1-yl)-ethyl]-piperidin-4-ylamine tri-
hydrochloride {27)
Compound 27 is prepared analogously to 24 starting from the BOC protected derivative 28

(6.16 g, 18.14 mmol).
Yield: 6.3 g (100%) of a white solid. MS (ES]); 240.3 [M+H]".

Synthesis of [R)-1-{{3a,7a)-2,2-Dimethyl-tetrahydro-[1,3]dioxoic[4,5-clpyridin-5-yI}-
propan-2-oi (30} (reaction scheme 4):

\

o4

(1}  3,6-Dihydro-2H-pyridine-1-carboxylic acid benzyl ester (31}



Yield: 3.63 g (46%9 of a colorless oil. M5 (ES!'): 218 1M+H, 1H NWR (CDCI 3): a
(ppm 7.28- 7.4 (in, 5H, 5.83 (m 1H), 6.66 (m 11-1), 5.15 (s, 2H), 3.95 (m
2H), 3.58 (t, 21-1), 2.15 (m (2)3,4-D hydroxy-pl parldine-1 -carboxylic acid
benzyl ester (32) 31 (3.63 g, 16.7 mmol) is dissolved in 16 nl of a 1:1

m xture of water and acetone. After addition of N nethyt-norpholine-Noxide
(2.9 g 24.8 mol), a 1%solution of osmumtetroxide in tort. Butanol (7.23
m, 0.28 nmol) is added. The m xture is “#irred at room tenperature for 20h.
Then 70 rnl of a saturated sodium bisul fhe sotution is added. After 15 mn
stirring at roomtenperature, the reaction mxture jis extracted wth ethyl

acetate, The bPahpEvdgeriding (@ o436 LAMeY ate teaiad Wi 1% pHsPws AlMevapor at ed. The
crude pr Oductcanfb%atg Mm@aﬂtﬁ&do@d/t@o"b wusin phlﬂ:leﬁzl BhioRyforfiists {(Z-atluvigaratiogy aphy

oy oAy G Ao il
3.66 (m 2H) ,wit.3 rf dichrind B4 exea@dd fom tlnj_aal):vrth dieth@ efhar. ThejorganicaaversBleldried 1- 1), t7
(m 1H. (3)2 \féenzqﬁtsnlgll]até %J&QH&E@? [the cr%)igprlaﬂ?fcpl?g[&a %0IS|]G@¥B1 ¢ Hu)riﬁb% by -Ca

rboxylic acid rom above Ig i s dissolved
In 20 m of dfi%ﬂﬁrcbﬁO@ﬁ*éﬂ‘lﬁaWe(S"mfﬁeéM‘éﬁﬂ’&ﬁ”fv‘6%‘“6?0325@96 met hoxypr opane (3.6 n,

30 mTDlj) and ek @'&%Q%%)lﬂfb(éalbﬂes%ll (&40 2vg (MEH]T 1ANMR jCO0e u?r% {’33 0 of
stirred at roo tur ure. i.s t o]
di chl ar onet han% m \?‘»Hﬁﬁgg ‘%@ %éﬁe IW) \?(ﬁ?ﬁ Eﬁ} %@m a?'ﬁ%l %?théH) gquﬁ over sodium
sul phat e and ®yaporated. The crude racem c product, 4,32 g of a yellow oh, Is
separated into its enantioners by chiral HPLC (chiral ceI , 0J, 20urri, hexane /
i sopropanol 9:1). Yi eI d: 810 rrg peak 1 and 942 rrg (peal (2) (40% Ms (ESI):

292.2 [ M+H] , 1H—NI\/R 51-j) 14 (s, 2H), 416.44
(m 2H), 3.7-3.82 ( Dmfﬂkr’@&f'élnsé(ﬁﬂf’%ﬂ}cac? benzy sptel ﬁ‘.z)z 1.44 (s, 31-0,

1,35 (s, 3H) .3 seélﬁ m(n%)@d% w srﬁ%gw%uﬂurbw&glmg én% 574;1 pyridine

(34) (single cis- i omer e con urati on unknown peak 1 from

above) (450 najdiian &N-metei-norrbokedberidedd 9|9n241&)mwp1) &1 %ealniane osmm er addition
01 10% pal | adkimdem t@rarsb@nol(més RO D. 2tahﬁndly11§<éddé@ Th§ mbd s RA Leboat oOM

gave 240 my (S0t 8 AR he BLal A uiniedcediny Beila 55 ionrs ke AR ( CDCL)
6 (ppm 4, 25 rhimstirdri-at ;'oonh.térﬁpe(rﬂturelﬂ:&)eaclﬂm@mﬂur& ls(errlracfﬁéd)wlthkﬂ'WBao@rate Thd), 1.85-2.40
(m 3H), 1' 520r£a?1ic ia%gps ’arejdn%§ ox(le?‘ ’sod?lm sulphate and evaporated. The crude product, 4.7 g of a

yellow oll, Is purified by Flash-chromatography (silica gel, ethyl acetate).

Yield: 3.83 g (91%), MS (ESI): 252 [M+H]", 1H-NMR (CDCly): & (ppm) 7.27-7.4 (m, 5H), 5.13

{s, 2H), 3.88 (m, 1H), 3.79 (m, 2H), 3.66 {m, 2H), 3.5 (dd, 1H), 3.34 (m, 1H), 2.13 (m, 2H),

1.82 (m, TH), 1.7 (m, 1H).

(3) 2,2.Dimethyl-tetrahydro-[1,3}dloxoio[4,8-¢c]pyridine-5-carboxylic acid benzyl
ester (33)

32 from above (3.72 ¢, 14.8 mmol) ig dissoived in 20 m of dichtoromethane. After addition of
2,2-dimethoxypropane (3.8 ml, 30 mmol} and p-teluene sulfenic acid (141 mg, 0.7 mmol) the
mixture is stirred at room temperature for 4h. Then the mixture is diluted with 30 ml of
dichloromethane, washed subsequently with 1N NaQH and brine, dried aver sodium
sufphate and evaporated. The crude racemic product, 4.32 g of a yellow oll, is separated into
its enantiomers by chiral HPLC (chiralcel, OJ, 20um, hexane / isapropanol 9:1).

Yield: 810 mg peak 1 and 942 mg {peak2) (40%) MS (ESI): 292 2 [M+H]", 1H-NMR (CDClg):
& {pom) 7.25-7.4 (m, 8H), 5.14 (s, 2H), 4.18-4.4 (m, 2H), 3.7-3.82 (m, 1H), 3.38-3.58 (m,
3H), 1.74-2.0 (m, 2H), 1.44 (s, 3H), 1.35 (s, 3H).



(5)1-(2, 2-Dl et hyl -tetrahydro- (1, 3] di oxol o(4, 5-cl pyridin-5-yl)-propan- 2-ol
(30)(single enantiorner, absolute configuration of dl oxol unknown) 34 (90 ng,
0.57 mml), (R)-(+)-propylenoxide (166 ng, 2.8 nmol), and triethylanm ne (160
ul, 1.1 mvol) are dissolved in 2 nil of ethanol and stirred at room
tenperature for 4h. The reaction mxture Is diluted with 20 ml of ethyl
acetate, washed subsequently with IN NaGH and brine, dried over sodium

sul phate and evaporated. The crude product, 100 ng of a yellow oil, is
purified by Flash-chromat ography (silica gel, dichforonmethane / nethanol 1
amonia 95:5:0.5). Yield: 70 ng (57% . M5 (ES1): 216,2 W-Hit, 1H NMR
(CDC13): 5 (ppm 4.03-4.28 (in, 211), 3.9 (m 1[1), 2.2-3.08 (in, 6H),
1.36-2.13 (m 311), 1.51 (s, 311), 1.38(s, 311), 1.12-1.22 (dd, 31i).
Synthesis of (4  2,2-Dimethyl-hexahydro-[1,3]dioxolof4,5-c]pyridine (34)(single cis-
(R-1-(2,2,7-trine — r : ' | , 5-clpyridl n-5-yi)-propan- 2-
ol (351 (reacdon s%Eﬁ?@%’:ﬁwﬂkgo}'ﬁ%%ﬁ'ﬁ%ﬂg&@- nmet hanesul foni c acid

1- benzy1- 3- ( B3 @eakretréty kedveP(480 Ggl ©54 mylilis dissgwed iirdiamikt inetreh@rAfe86) 1M

l'ithiumbis-ftri il yft-an] ' jo E (240 ul., 4mmol ) is
1ot od i ¢S] 196 Baedtluh oR Tutlor 5 _ﬁ’tgi B3 bl d iy rBhatdy at o

1- benzy1- 3- miempptatute for ey Termibe Nikpee iRfltrated 2v@r patitsl Fvdepraforsgave 24HPI i s added vi a
syri ngew t hi ppghy) B deatotbéstdi. stirring for 2 h at this tenperature, a solution
of N phenykrifl u%.omst hansul fonim d (188 rE% 0.52 mml% in1lmnm of THF is
added wi t hi nMBaEM:{>8-FHa Heil gV ISPt STy Hdgf B dRbtA? 1 h at oC.
The yel | ow sehye7®(m,18),quesacdoeen, BHY, h.52 (ayBHPRf.38 & smyat ed ammoni um chl ori de
solution, diluted with ice-cold water and three tines extracted with ethyl
acetate. The organic |ayers are washed with brine, dried over sodi um sul phate
and evaporated. The crude product, 311 ng of a yellow oil, is purified by

Fl ash- chr omat ol§t apiy2.g-Simethyl-tetsahydeos(d|3iieseipié SclnyidiptS-deemoaie2-0l) . Yiel d: 127
ng (77% of a col o§dgas i ¥ d6é): 6 (PPnl)
7092 % 36 (m shyoRergl el('" 33@@%@%&%@%@%{(‘% 0%{113’{8@'0”55 Eg}r s, 2H), 2.75
(m 1 H, 2.5890mg, CLBJ mnl)IR)-(Mpropiienoxitie 066 (g, 2.8 mol), and triethylamine (160 ul,

(2) 1- Benzyl- 3; ). 1, = PV g 7 6-from above
(100 ny, O. 3%%%:5@,”%@%1%%? ﬂ"%ﬁ@’i?ﬁ@‘e&gﬁ%"%’ 8%”’&8{"9%“3%&05 ‘S}‘; e

t ri phenyl photsggtion mixture isiijuted with 2ignlof el acetatetregdetrubseapars wilh INdaOH ol ) are
di ssol ved i Nadd BneOdriePlar sOilirR Uil 4rid @OapRFatddOt e drudtGlr st 2oBmdlbia 0, 6 Mol )

th i xt [ ti d_f h at 60C. The . ti. ' diluted Wth
LUyl Sbot o o U el RS S en b s PSR e TR vy vot un
sul phat e andamemapo®at.ed). The crude product, 78 ng of a yellowoil, is

ified by & - . . I t at
5 Vel o VHBRGRTRER b il ity VBRI o B A EERR ©
(CDCI 3): 5 (ppfy TH).232-3.68 4, 6Him1.381H 13 (5, &), 1.81 (s2B4)), 1.30 633Hbi.151.224d, 3. 12 (d,
1H), 2.83 (myy2H), 2.48 (rn, 1H), 2.02 (br s, 1H), 0.96 (d, 3H).

Synthesis of (R)-1-(2.2, 7-trimethyi-tetrahydro-[1,3]dioxolo[4.5-clpyridin-5-y{}-propan-2-

ol (35) {reaction scheme 5}:

—\’ o—k/
o ‘0
Ho N T




(3)(31i 8,4SR, 6RS) - 1- Benzyl - 5- net hyl - pi peri di ne-3,4-diol (racemc) (38) 37
(570 nmg, 3 mml) is dissolved in 10 mM of a 1:1 m xture of water and acetone.
After addition of N-nethyl-norpholine-Noxide (529 ng, 4.5 mol ), a 2.5%
solution of osmumtetroxide in tert. Butanol (527 ul, 52 unol) is added. The
mxture is stirred at roomtenperature for 24h. Then 10 m of a saturated
sodiumbisulfite solution is added. After 15 mn stirring at room

tenperature, the reaction mixture is extfhcted with ethyl acetate. The - 44
- organic |layers are washed subsequently with 1INl NaOH and brine, dried over
sodi um sul phate and evaporated. The crude product, 460 of a dark brown
oil, is purifiéd by rﬁuaweﬁawtf@nj? agitlJ-beanyi-8-43,Shaethyll A6l dane /

met hanol / ammoni a ]!'é)m Fld 290 ng (43% of the cis dial, trans to
the nethyl group an 20rrg 3% of the all-cis derivative. M (ES)): 222

IM -1111, 1H1m|qnﬁamsqm(nmﬁylsnymamwm il THF (530 ul Ap4ramol) bp dittecith(lami of H) | 4. 04
(br d, 1H), . 3 2. 56
(bid. 11.) Rggé déd"% 78%C. %\lsggﬂ%\ of%"ll} nzy?%%th@lm-plﬂéﬁgo 1@|_%2m& ™B.49%hihol)

(4) (3aRs, 7RS rrrag TiE B@ﬁ%ﬁgﬁl\uazsvgnw’fw ﬁe*ﬂmfz\ﬂerwé%%% AU ITRSIANB[%, 5-

(r:ﬂ] py][l gl nﬁl (rsamﬁilcﬁw pfn&%%—ttnﬁ&r&ﬁautia:@hlfwmd A8OmeT. 521mrao|rrhr1@fh|)afm=hi§|a&$eal ved in 4
(0] |1 C or Q ane er ortl o a (0] Pr opane
(1.6 o1 BT YO G e b R st POTE Rt It hng” e GRS PR i et ur e

is stirred atquenzbed withpelrcd saluratetl emrbbiom childde soloboriliktegrathiice-odidwateedndm t h

di chl or oret hafﬂg ter\%.sle?&te%%tﬁ g'HP#B ale. ﬂ%ﬂ?gz%% I%@Qﬁr@@%&gé Mﬁ’??nngrdrﬁ?l over

sodi um sul phat'e” and evaporate owoil, iIs
purified by MEvgishdighpFdphaterdayenprated. I'rh%%(u‘ljdilmduéty%’l 1dT'£bea‘Y'b@|I%Q'lh§IPU%{"@ét ate

3:1). Yield: b@@ﬁsﬁi&r&rﬁﬂg@md\@(&@§ ol; cy@i@ﬁ’ex@ne[Mﬂy*)abetaﬂaHr MR (CDCla): 6 (ppm

289 (m 1H) YR 13 e °°é°”e¥%w 5 Sy @Mﬁ%@g%%s)?g bl 1 a7

(s, 3H), 1.00.2d,7.38Hn, 5H), 5.89 (dd, 1H), 3.54-3.65 (m, 2H), 3.05 (br s, 2H), 2.75 (m, 1 H), 2.59
(5) (3aRsS, 7RS, ) e trimet hyI hexahydro [1,31d c]pyridirre
oI TR B0 1580 /s a -

(racemc) (4 rom ab ng, 0.96 nmmol) is dlssolved|n5m of
i sopropanol . After addition of 10% pal | adi um on carbon (25 ng) the mxture is
hydr ogenated at roomtenperature for 16h. Then the m xture is filtrated over

carte Evapor at {gpn gaBﬁhzﬂlZﬂRm-rﬁe‘tQﬁ%z,m-te&alwdr@wrﬁﬁﬁe @7) . M5 (EST 172, 2
LIVI+lir, 1H NWR ( CDClS{;p ppm 4.05 (m 1H), 3.67 (dd, 1H), 339(d 1H) 1
2,98 (n, 2H) 36%0mabeve (100Hpg. UQ f(DBOII pellagipm-(Nfcetate (hp4 mep6 U"l°|52 (s, 3H), 1.37
(s, 3H, O, 93np¢16hylp§$‘&)hln (3.1 mg, 12 umol) and triethylamine (125 ul, 0.9 mmol} are dissolved in 1

ml of DMF. After addition of formic acid (22.5 ul, 0.6 mmol) the mixture is stirred for 1h at

60°C. The reaction mixture is diluted with ethyl acetate, washed subsequently with 1N NaOH

and brine, dried over sodium sulphate and svaporated. The crude product, 78 mg of a

yellow ail, is purified by Flash-chromatography (silica gel, cyclohexane / ethyl acetate 3:1).

Yield: 42 mg (75%) of a yellow oil. MS (ES!): 188.2 [M+H]", 1H-NMR (CDCL): 5 (ppm) 7.23-

7.41 (m, 5H), 5.62 (s, 2H), 3.63 (br s, 2H), 3.12 (d, 1H), 2.83 (m, 2H), 2.48 (m, 1H), 2.02 (br

s, 1H), 0.96 (d, 3H).

(3) (3RS,4SR,5RS)-1-Benzyl-5-methyl-piperidine-3,4-diol (racemic) (38)

37 (570 mg, 3 mmol} is dissolved in 10 ml of a 1:1 mixture of water and acetone. After
addition of N-methyl-morpholine-N-oxide (529 mg, 4.5 mmol), a 2.5% solution of osmium
tetroxide in tert. Butanol (627 ul, 52 umol) is added. The mixture is stirred at room
temperature for 24h. Then 10 mi of a saturated sodium bisuifite solution is added. After 15
min stirring at room temperature, the reaction mixture is extracted with ethyl acetate, The



- 45 - 40 (175 ng, 1 mmol), (R -(+)-propylenoxide (297 nip, 5.1 nmmol), and
triethylamne (285 ur, 2 mmol) are dissolved in 3 ml of ethanol and stirred at
roomtenperature for 6h. After evaporation the residue is dissolved In ethyl
acetate, washed subsequently with IN NaCH and brine, dried over sodium

sul phate and evaporated. The crude product, 214 rig of a yellowoil, is
purified by Flash-chronmatography (sili ca el , dichl oronethane ( nethanol /
anmonia 95:5:0.5). Yield: 140 ng (80%. (ESI): 172.2 [Mi-Hl+, 1H NWR
(eecl3): 6 (ppm 4.05 (m 1H), 3.67 (dd, 1H), 3.39 (d, 1H), 2.98 (iii, 2H),
2.21 (t, 11-0, 2.05 (m 1H), 1.73 (m 1H), 1,52 (s, 3H, 1.37 (s, 3H, 0.98
(d, Synthesi §rg§1f!ic layers are washed subsequentlywﬁthaOH and brine, dried over sodium

£3R ﬁR365}h|14,aa %Mdﬂ@pdﬁm&ﬁﬁhgbﬂd tbddet, QB@Mb'of@da'?kdﬂoWﬂmeé puphidegyl di n- 4- ol
ri I oc |
d Ufie h o bhS G0 3RSTe Bl G heneri 5881 ne (42)

ft-11-Benzyl-
N, N- di et hyi Hwﬁa&o mg(@%)nﬁheﬁ@dt&l tram tp tl-@m@bﬂﬁ(lgremtzqrm -2Bmg€thpdf teiapeisi di n- 4- one

(4 o, 197 ol orcydesplu iy Rl Ol hR80h 304 Heed 107 18 hour s,

The reaction m xture i's &va und essure ‘ah rired' at high

vacuum Yi el dH) 4.08¢er@, 0, 95%311 & Hi 3-41({ 9@%") WQ?I((TESI")) 2.8 /1 W 56 (i NVR

(DVBO-da) @ 62(1p ™ 96§'7188 3H),/0.8834 (4R 1|'|) 3.48 (m 2H), 2,8 (m 1H), 2.65
(m 1H),25-gmd5) MS&S( ) 2.25 (m 1H), 1.9 - 2,1 (m 1H),
1.00 (d, 3H). (2)

N -(1-El enryl- 3, 5-di net hyl . pi peridi n-4-ylidene)-N, N-di net hyl - hydrazi ne (43)

Di | sopropyl am @ ( 33RSRS, RERF-5Ewky)l-2|257 -dirsthyl-beahydrodQ3pioxolo[4[HE and cool ed
to -5C. A 1.6M sol ithiumin THF (14.7 m, 23.5 nmol) is added
dropwi se within 10‘&Hy?l[-]m% ra@erh}&hgmll onal 10 mn at -5C, a solution of 42

(4,89 19, 6 nBRb) absve3tB0OThg, af3 M) is Biseshdach wmtaldmhla@m@thané taRer ;ﬁﬂbmﬁlseOf t he
et hyl | odi de 2fetea3 ap-Smptiesmrishs (HEM, 5ol FissloEns SeRPRoGEChT o 1t he
m xture i s akroleics higtuisds stirted at womi¢neprpetura ton r éh. dva@r theinidhire isBledal wthonet hane i s
added and t hﬁichléro%@théne, washed subsequently with 1N NaOH and brine, dried over sodium

sulphate and evaporated. The crude product, 333 mg of a yellow oil, is purified by Flash-

chromatography (sifica gel, cyclohexane / ethyf acetate 3:1).

Yield: 303 mg (89%) MS (ES1): 262.2 [M+H]’, 1H-NMR (CDCly): & {(ppm) 7.20-7.40 (m, 5H),

4.18 (br s, TH), 3.88 (br s, 1H), 3.43-3.83 (m, 2H), 2.89 (m, 1H}), 2.53 (m, 2H), 2.02 (m, 1H),

1.88 (m, 1H}, 1.53 (s, 3H), 1.37 (s, 3H), 1.00 (d, 3H).

(5) (3aRS,7RS,7aSR})-5-Benzyl-2,2,7-trimethyl-hexahydro-[1,3]dioxolo[4,5-
clpyridine {racemic) (40)

38 from above (250 mg, 0.86 mmol) is dissolved in 5 mi of isopropancl, After addition of 10%
palladium on carbon (25 mg) the mixture is hydrogenated at room temparature for 16h. Then
the mixture is filtrated over celfite. Evaporation gave 170 mg (100%) of a colorless oil.
MS (ESI): 172.2 [M+H]", 1H-NMR (CDCla): & {ppm) 4.05 (m, 1H), 3.67 (dd, 1H), 3.38 (d, 1H),
2.98 (m, 2H), 2.21 {t, 1H), 2.05 (m, 1H), 1.73 (m, 1H), 1.52 (s, 3H), 1.37 (s, 3H}, 0.98 (d,
3H).

(6} 1-(2,2,7-Trimethyi-tetrahydro-[1,3]dioxolo[4,5-¢]pyridin-5-yl)-propan-2-ol {35}

(mixture of diastereomers})



solution is washed with water. Evaporation gave 5 g of a colorless oil, which
Is further purified by flash-chromatography (silicagel, ethyl acetate /
hexanes 1:1) Yield: 1.7g g of a white solid (33%, Ms (ESI): 260 (Ww, 1H NWR
(DVBO-do): 6 (ppm) 7.33 (m 4H), 7.22 (m 1H), 3.48 (m 2H), 3.37 (m 1H)),
2.68 (m 11-9, 2.59 (ir, 1H, 2.43 (m 1H), 2.43 (m 1H), 2.29 (s, 6H), 2.15
(in, 112-0, 2.0 (m 1H), 1.23 (d, 6H). (3)

1- Benzy1- 3, 5-di met hyl - pi peri di n-4-one (44%-43(1.7 g, 6.5 mmol) is dissolved in
a 1.25M solution of HCl in nethanol (20 m, 25 mot) and refluxed for 1.5 h
The reaction mxture is evaporated under reduced pressure and dried at high
vacuum The rgs{:eiiag,(1lmmoly (Ryf(+Roropliepokids@9bing,)5. i mmd), sedtrietyiainine ¢85yl 2acet at e

dt ted with 5 duced
st o 01 ity YRl 2 e Gk AR @ﬁfﬁ@gﬂ@f@ﬁ% afger poohee
1H NWR (DIVBOej@poratﬁm(tr}ypﬁgldUﬁ l%dl@tpjveduq)ethyvacgtgte(ﬁﬁ@shpq.gubsg:{ugg YOtRINMEPH 3. 07 (m

211 2.68 | odu
1- B)enzyl 3(? d‘%“&nnﬁ]clnggp\(quad L%l'gulpl-gteee%d @G’apm@@i THe4lude product, 214 m ofa

erid %% Lim onh%grlg 3.2
mmi) is addet?“?"bo'b'5§8!’rl?f’|bbﬁ‘387 C*K%“?“igrﬂp (siiga ge °f°m {8 8’?0 thanol and
the m xture I@nrﬁ&mdgmbsqt roomtenperature for 30 mn. The m xture |Is

evapor at ed, u wth
vator. Vil d: "8 gegios) BeiGe T 2820 Ao AROPERIAS SZERRIES 1)
Acetic acid (@6, 1R BR)d 1HHerBt(m. 3H52a81 fetthyd Wdmpéry 87 & -, 1e5§’rt%r3Hl 46) DVAP
(40 ng, 0.3 My} 3@@@@@%,40 a solution of 45 (1.4 g, 6.4 moO in 10 m of
pyridine. After addi'tion of acetic anhydride (0.9 m, 9.5 nml) the mxture is
stirred at 110C for 2h. The m xture is evaporated, and the residue is

di ssol ved in dichl oronmet hane and and washed with water. Evaporation gave 1.6 g
of a col or| esSymhédsis ofii3RMR,5S)-1- -tmemn ﬂdled tivil dia:

(sllicagel, ethyl acetate | : : _o a colorless oil (42%
fraction 1). M5 (ES!): 262 7.2 - 7.3 (in,

i priSeietone Spm)
51-1), 4,18 (dd, 11-0, 3.42 (s, 21-0, 2 8(|n 211), 2.05 (s, 3H), 1.7-1.8
o |

(m 41-9,0.72 (d, 6H). - 47 - (6)Acetic aci \OH
(3R 4R, 56} - 3, 5-di net hy(- pi peridi n4-yi est erN

oy
H.N

(1) N'-[1-Benzyl-3-methyl-piperidin-{4E)-ylidene]-N,N~dimethyl-hydrazine {42)
N, N-dimethyfhydrazine (3 ml, 38.3 mmol} and 1-benzyl-3-methyi-piperidin-4-one (4 g, 19.7
mmol) are dissclved in 50 m) of ethanol and refluxed for 18 hours. The reaction mixture is
evaporated under reduced pressure and dried at high vacuum.
Yield: 4.8g g of a pale oil (98%). MS (ESI): 246 [M+H}', 1H-NMR (DMS0Q-dg): 5 (ppm)} 7.29
{m, 4H), 7.23 (m. 1H), 3.48 (m, 2H), 2.8 (m, 1H), 2.65 {m, 1H), 2.35 - 2.55 {m, 2H), 2.29 (5,
6H), 2.25 {m, 1H), 1.8 - 2.1 (m, 1H), 1.00 (d, 3H).

(2)  N'<{1-Benzyl-3,5-dimethyl-piperidin-4-ylidene}-N,N-dimethyl-hydrazine (43)

- Diisopropylamine (3.3 ml, 23.5 mmol} Is dissolved in 20 ml of THF and cooled to -5°C. A
1.6M solution of n-butyllithium in THF {14.7 m], 23.5 mmol) is added dropwise within 10 min.
After additional 10 min at -5°C, a solution of 42 (4.8 g, 19.6 mmol) in 30 ml of THF is added
within 20 min (the color of the reaction mixture changed to red). Now, the solution is cooled
to -78 C. Methylicdide (1,33 ml, 21.5 mmol) is added dropwise within 15 min and the mixture
is allowed to warm to room temperature over night. Dichloromethane is added and the



Pal | adi um hydr oxi de on carbon (20% 300 rig) is placed into a flask filled
with argon and carefully covered with 25 m of nmethanol. A solution of 46
(0.7 g, 2.7 mmol) in nmethanol is added and the m xture is hydrogenated at
roomtenperature for 15h. After filtration over celite, the filtrate is
evaporated and dried under high vacuum Yield: 0.41 g of a colorless oil
(89% . Ms (ES): 172 [MtHr, 1H NMR (13MSO,d13): 6 (ppm 4,22 (dd, 1H), 2.8
(dd, 2H), 2.15 (dd, 2H), 2.05 (s, 3H), 1.5 (m 21-1), 0.7 (d, 6H). (7)Acetic
acid (3S, 4R 5R)- 1 C2- (4-tert-butoxycarbonyl am no- pi peridi n-1- y1)

hyl ] -3, 5-di I n-4- . 4
Slt sgo} ved i nl%’ '8*"9'%%@ t@%ﬁ iE%apgaﬁaégig{vgg)g °c§8|°?'§”?eﬁ98‘¥ ngc? 5% 13 4 mol ),
cyanonet hyl - t purifiesittly jlashpthosysegndphsnsilioeed ethiacdigte / BexaGemtitil ) and
et iyl di | SODIABY 1R aluhe Lol 33/@75«@ d8IPbdo (AY TR SDSolBl s 1ERY Tor 24

(TLC control). e m xtur rated under The

residue is dilk@E4 7R2 &rnD) HHEMLd, \%ﬁhééﬂ) ?@%(RQWZ 59 Ei'hdHNé(‘iFi-(@ol ution,

?mH]drl ed ovejHy eI 1HYReb e 68), 3.18 (Bf 113, 10 @wnHYitla(H2PH., MS (ESE): 398

(8)( 1- 124( 38, 4R, 5R) - 4- Hydr oxy- 3, 5- di net hyl - pi peri di n-1-y1)-et hyrj-piperldin-4
-yfl- carbamc acid tort-butyl ester (49) 48 (3.3 g, 8.3 mml) is dissol ved
in 100 mM of nédhanbBenmyh3.Sdireethyidikeridm-ofe (NbJOIVE powder (2. 2g, 415 mol ) the

nder " reduced s Lasp BN RERyEE T EM AT el O B e PSS nached
wth water, aamd redlui:@dorolv@ln Tha280idn misirag is reatpio Gaedg s e r&luﬂ:ecgpreésu@ dodonigd oi | . The
ol or 1 65 sl o Dbk’ ff e RF7 Y31 R0 bPR gkt il pcelis bl 107 @
(br d, 1H), 4vithSHdNa HThe groamc kﬁfsmeem)oratezi upder(rpducep-ressgreq (m 11- 1) 2.3
El 31 | gszl sgo?v\gﬂa I121'g|)g of&caorrelss&l (BH%% : zha%ﬁﬂ}sm%m hadthad & FI U ];Of84-
h (TLC contrdty! “th}' Sém(’f‘e %En’é*') %% 'tzﬁ‘é' é@f"uéé 187 25’80?[]'800 Gdin to 0 C

and filtrat edaH)The resi due |s washed with ether. Evaporation gave 510 ng
(899% of grey crystals. M5 (ES1): 2561Mt11]*

{4}  1-Benzyl-3,5-dimethyl-piperidin-4-of (45)
Sodiumboronhydride (121 mg, 3.2 mmol) is added to a solution of 44 (1.4 g, 6.4 mmol) in 15
mi of methanol and the mixture is stirred af room temperature for 30 min. The mixture is
evaporated, and the residue is dissolved in ethyl acetate and washed with water.
Yield: 1.4g g of a colorless il (99%). MS (ESI): 220 [M+H]".

(8)  Acetic acid (35,4R,5R}-1-benzyl-3,5-dimethyl-piperidin-4-yl ester (46)
DMAP (40 mg, 0.3 mmol) is added to a solution of 45 (1.4 g, 6.4 mmol} in 10 mi of pyridine.
After addition of acetic anhydride (0.8 ml, 9.5 mmol) the mixture is stirred at 110°C far 2h.
The mixture is evaporated, and the residue is dissolved In dichloromethane and and washed
with water. Evaporation gave 1.6 g of a coloriess oil, which Is further purified by flash-
chromatography (sllicagel, ethyl acetate / hexanes 1:9)
Yield: 0.7 g of a colorless oil (42%, fraction 1). MS (ESI): 262 [M+H]", 1H-NMR (DMSO-dg): &
(ppm) 7.2 = 7.3 (m, 5H), 4.18 (dd, 1H)}, 3.42 (s, 2H), 2. 8 {m, 2H), 2.05 (s, 3H), 1.7 - 1.8 {m,
4H), 0.72 (d, 6H).



Synt hesis of 14(S)-2-(4-Am no-piperidin-i-yll-1-methyl-ethg-olperidin-4-ol
tri- hydrochioride (50) (reaction schene 71, 0,0H 112N (1)

2, 2-Di met hyl - propi oni ¢ aci dl - benzyl - pi peridin-4-yi ester (51) A solution of

1- benzyl - pi peridin-4-ol (259, 130.7 mml) and triethylamne (36.1 m, 261.4
mmol) In 250 M of THF is treated with 2, 2-di nethyl -propionyl chloride (32.2
m, 261.4 mol). The suspension is heated under reflux over night. The sol vent
is evaporated, the residue taken up in DG@VI-and washed with saturated sodi um
bi carbonate solution and brine. Drying and evaporation gave an orange oil,
Yield: 38.3 g(100% crude). M5 (ES!): 276 [ MrH, 1H NWR (CDC13): 6 (ppm 7.31

(m 4H), 7.25 (@B lHceticdaci®(3RMR,S0,5-Bhbthyl-@pdridi2d-§llestan(4BH), 232(m 2H), 1.86
(m 2H), 169m 2H), 1.18 (s, 91-1 $)22D|methkpr0|on|ca0|d

pi per i di n- 4- yiPabpsuarhygrasge on et h 38¢ ma) ’bé'??‘%ﬂ'l"ﬁ%aﬁi“(@%‘ﬂ@@ #Hone8®. 7 nrnol )

i n met hanol '%artaw @G@aﬁwmz@w&fnl?&la{ng Aeo:mniasopfee(eerggwwfmdmememhovlal ent of
HCl (104.5 nil nrn fiLtr n and evaporatl on,
the crude is t"’ﬁq@éﬁn%ﬁeﬂ?‘t@? ﬁé}ydrgﬂgwatﬁggh@am\;ﬁr@%r 3 éﬁ fafigove Drying,

evapor at i on anelitg]treffiitkiead évaporéfdd @6c driedLnder big®@cuurgave a col ourless oil. Yield:

a0 (In. 1t BT R Ay %%W*MEH% MRoABOT; 2581 % = oy
- A soi ution éf2fidp8ni difrigd 82, 22 5gad, 20). 8 UirtroBh). ARdM(4R)- &7 Meﬁfﬁ)yl -oxi rane (3 78
m, 54 mmol) in 2 mM of ethanol is stirred for 24 hours in a closed flask. The

solvent is evaporated and the residue distilled in a Kugel rohr apparatus (0.08
nbar, 75-900). (?5 el g\i::etﬁ:' a%?dg(Sggﬁi@R}d-[2-{4-tert-buloxycarbonylamino-piperidln-1-yl)-
ethyl]-3,5-dimethyl-piperidin-4-y ester {48)

47 (2.3 9, 13.4 mmal) is dissolved in 5§ ml of propionitril and after addition of 8 (3.3 g, 13.4

mmol), cyanomethyl-timethyl-phosphenium iodide (4.4g, 33.6 mmol) and N-

ethyldiisopropylamine (11.5 ml, 67.1 mmol) the mixture is refluxed for 24 h (TLC control).

Then the mixture is evaporated under reduced pressure. The residue is diluted with ethyl

acetale, washed 10% K2CO3 - and NaCl-sofution, and dried over Na2504.

Yield: 3.3 g of a brown oil (62%). MS (ESI): 398 [M+H]".

(8}  {1-[2(3S,4R,5R}-4-Hydroxy-3,5-dimethyl-piperidin-1-yl)-ethyl]-pliperidin-4-yl}-
carbamic acid tert-butyl ester (49)

48 (3.3 g, 8.3 mmol) is dissolved in 100 mi of methanol and after addition of NaOMe powder
{2.2g, 41.5 mmol) the mixture is refluxed for 8 h (TLC control). Then the mixture is
evaporated under reduced pressure, The residue is diluted with ethyl acetate, washed with
water, and dried over Na2804. Evaporation gave 3.1 g of a brown cil. The crude product is
purified by recrystallization from ether.
Yield: 800 mg of a colorless solid (27%). MS (ESI): 356 [M+H]', 1H-NMR (DMSO-dg): &
{ppm)} 6.7 (br d, 1H), 4.4 (d, 1H), 3.15 (brm, 1H}, 2.75 (m, 4H), 2.4 (m, 1H), 2.3 (m, 4H), 1.9
{m, 2H), 1.3 - 1.7 {m, 8H), 1.38 (s, 9H), 0.85 {d, 6H).

{9)  3R/4R,5S}-1-[2-(4-Aminoc-piperidin-1-yl}-ethyl]-3,5-dimethyl-pipetidin-4-oi tri-
hydrochloride (41)



M5 (ESI): 244,2 | M+1-114, 1HNWR (CDC s): 6 (ppm 4.65 (m 1H), 4.1 (br s,
1H, 3.72 (m 1H, 2.55(m 2H), 2.31 (m 21-9, 213 (m 1I-1), 2.14(m iH),
1.75(m 214), 1.55 (m 21-), 1.14 (s, 9H, 1.03 (d, 31-1), [aki =-23.1 (c=1
in MeOH) (4)2,2-Dinethyl-propionic acid 1

-((S)-244-tert-butoxycarbonyl am no- pi peri di n- 1-

y0-1-net hyl -ethyl | - pf peridi n-4-yl ester _(434) A solution of alcohol 53 (1.26
g, 5.16 nmmol) and triethylamine (1.43 m’,710.32 mop In 80 ni|l of DCMis
cooled to -780. Triflic anhydride (0.85 m, 5.16 mvol) is slowy added and
stirring continued for 1 m xture is then allowed to warmup to OC

p
and cool ed batkisggsavegy "’a‘f“ﬂ é‘?'“t’fﬂ °W(ﬁid‘[‘ gigxana (28 o} gnd GHirrgq for 4 h (TLC control) at

rpr; pe][I ([j)ICIr\]/I 4- ydoloﬁaaérhmmme ﬂmbﬂﬂh&ﬂé&omrﬁuﬁ yholeRisfoRt toCBC alﬁdclj.f'lﬁéiecg Th5:eﬁi6ueﬂ’€0: ) in 40
0] is S 7 tion, the coo
i s removed and™ ﬁix@agherd%’ﬁﬁqratgﬂ RS abﬁ%’\r@%ﬁ ﬁﬁg% to roomtenpe

The mi xture | MSWERIN&E MAHEe with water, dried over sodium sul phate,
and evaporated. The crude is purified by chromatography on siliciagei using

DCM (saturated with ammnla) and MeOH (1% . Yield: 17g(77% M5 (
6 47 111 3

4263 [M - Hr,

m 111),

2.89 (

(s, 914), 1.

15) (1-1(S)-2- (4- Hydroxy- pi peri di n-111) - propyr] - pi peri di n-4-y1}-carba

tert- butyl

with NaOMe (0.5Min nmethanol, 21 nm, O.ﬂg noj) and heated under re
d

24 hours.

The sol vent is then evaporfat

3.
ri

38 (m 1t), 1. 19h jgocmmmm ((edcuawcna.herzp— 29,3 (c=1 |

ester (65) Ester 54 from above : , 3.52 rnnmol) is tr

extracted with 1IN-NaCH and brine., rying and evaporation the c
purified by chromatography on sili*cagef using DCM (saturated with amoni a)
and MeOH (from 1% to 3% to give a white powder. - 50 - Yield: 0.77

): 342 1) MeR-Dimektylprofbhi¢ GBEHHenzy® plpepaip-ad 4stef 31) 11- 1), 3.

MS ( ESI
11-1),

(m 5H),

3.43

1 4o ey iegubibpurin @5 g ipb & marc g ieluaing oG o 4

(6) 1-[ (S) - 2- (émélnth 260 i @FEHF Y fremteti-with)2-Alcimetbyiptoptyn yhibrdpi(32T Mkl 2et-4- Ol

mmol). The suspension is heated under reflux over night. The solvent is evaporated, the

ing bath
rature.
filtered

ESt):
43 (br

n I\/Eal)
mc acid
eat ed

flux for

he” resi due taken up in DCM and

rued is

g (559 .
64 (m
1.3-1.65

tri-

residue taken up in DCM and washed with saturated sodium bicarbonate sotution and brine.

Drying and evaporation gave an grange oil.

Yield: 38.3 g (100% crude). MS (ESI): 276 [M+H]", 1H-NMR (CDCl): & (ppm) 7.31 (m, 4H),
7.25 (m, 1H}, 4.79 (m, 1H), 3.5 (s, 2H}, 2.61 (m, 2H), 2.32 {m, 2H), 1.88 (m, 2H), 1.69 (m,
2H), 1.18 (s, SH).

(2)  2,2-Dimethyl-propionic acld piperidin-4-yl ester (52)
A solution of piperidine §1 (35.98 g, 130.7 mmol) in methanol is hydregenated with Pd/C in
the presence of one equivalent of HCI (104.5 ml, 130.7 mmol, 1.25M in MeQH). After
filtration and evaporation, the crude is taken up in ether and washed with 1N-NaOH and
brine. Brying, evaporation and distillation (0.08 mbar, 75-90C) gave a colourless oil. Yield:
17.98 g (74%).
MS (ES!): 186 [M+H]", TH-NMR (DMSO-ds): & (ppm) 8.22 (br s, 1H), 4.88 (m, 1H), 3.08 {m,
4H), 1.99 (m, 2H), 1.78 {m, 2H), 1.15 (s, SH).

{3)  2,2-Dimethyl-propionic acid 1-((R)-2-hydroxy-propyl)-piperidin-4-yl ester (53)



hydrochl oride (50) It is prepared by BOC-cl eavage of tert-butyl ester 55
(0.666 g, 1.95 mmol) with 4MHCI in dioxane (2.93 m, 11.72 mol) as
described for amine 7. Yield: 0.64 g (93%. M (ESI): 2413 [M:111+, 1H NWR
(DVMsO-de): O (ppm 10.5-10.85 (br m 2H), 8.3-8.8 (br m 31-1), 2.75-4.15 (br
m 151-1), 1.6-2.3 (br m 7H), 1.39 (d, 3H). [0,]0 +13.2 (o0--1 in MOH)

Synt hesi s of

(35, 43)-1-f(S)-2-(4- Anmi no- pi peridin-1-y1)4t- net hyl - et hy11- 3-rnet hyl -

pl peridin-4-ol tri-hydrochloride (66) (reaction schenme 7); Crj4"T- HN (1)
2,2-Dinet hyl -propionlc acid

(35,45)-1-(( 1&)50!2t1dﬂ)odplmd¢mpISQK]?Q/Q,)WBMI)I‘E;nHmR)préTUYlﬂXimW (3. EBmeps (WBip) inR

sotution of i PATElAhR hfed B S nobfl 2 BRLInG0dpd Bhveic dBldb¥larc@ehi ge (3. 78 i,

54 mmol) In 2 “Hano Tirr e urs 1n a close ask. The
solvent is evaepldn%ltdlélﬂecund Kuielropeanpargts @8 -4& mpare®9%8)-a Kugel rohr appar at us
(0.08 nbar, 75,800} 4 \g;a d: 2.58 9(98%. M5 (ESI): 258.2 [MtH], 1H NMWR

(ta 0. ° (p%’éﬁéize o i BBttty 65, 4941y P B 19 242
1.2 (s, OH), 1H)135% th, 2BKR,310mBEH)( 2123 B1, 1), 2.1¢0) 1H, +.2Aml. 26 +55im, 0K ( 2)

2, 2-Di et hyl
(32 45) - 1- [(SE %(ﬁ{)‘#@ %h@ ox%ér(cﬁcl ri/llmf'ilcr)rilﬂnopl perldin-1-yl)-1-nethyl-ethyll-3
-met hyl - pi peridin-4-yi ester (58)

(4t  2,2-Dimethyl-propionic acld 1-[(S)-2-{4-tert-butoxycarbonylamino-piperidin-1-
yl)-1-methyl-ethyl]-piperidin-4-yl ester (54)

A solution of alcohal 83 (1.26 g, 5.18 mmol) and tiethylamine (1.43 ml, 10.32 mmol) in 80 ml
of DCM js cocled to -78C. Triflic anhydride (0.85 mi, 5,16 mmol) is slowly added and stirring
coatinued for 1 hour. The mixture is then aliowed to warm up to 0C and cooled back to -78C
after 15 minutes. A solution of piperidin-4-yl-carbamic acid tert-butyl ester, 3, (1.03 g, 5.16
mmol) in 40 m) of DCM is slowly added at -78C. After complete addition, the cooling bath Is
removed and the dark sclution is allowed to warm up to room temperature. The mixiure is
washed twice with water, dried over sodium sulphate, filtered and evaporated. The crude is
purified by chromatography on silicaget using DCM (saturated with ammonia) and MeCH
{1%).
Yield: 1.7 g (77%).
MS (ESI): 426.3 [M+H]", 1H-NMR (CDCl): & (ppm) 4.74 (m, 1H), 4.43 (m, 1H), 3.43 (br m,
1H), 2.89 (m, TH), 1.97-2.82 (m, 11H), 1.87 (m, 4H), 1.64 (m, 2H), 1.43 (s, 9H), 1.38 (m,
1H}, 1.19 (s, 8H), 1.0 {d, 3H). [t}p = -9.3 {c=1 in MeOR)

{8)  {1-[(8)-2-{4-Hydroxy-plperidin-1-yl}-propyl]-piperidin-4-yl}-carbamic acid tert-
butyl ester (55)
Ester 54 from above {1.7 g, 3.52 mmol) is treated with NaOMe (0.5M in methanol, 21 ml,
10.5 mmal) and heated undsr refiux for 24 hours. The solvent is then evaporated, the
residue taken up in DCM and extracted with 1IN-NaOH and brine. After drying and
evaporation the crued is purified by chromatography on silicage! using DCM (saturated with
ammonia} and MeCH (from 1% to 3%) to give a white powder.



-51 - A solution of alcohol 57 (1.26 g, 5.16 mmoft and triethylamne (1,43
m, 10.32 mol) in 80 mM of DCMis cooled to -78C. Tat anhydride (0.85 m,
5.16 mmor) is slowy added and stirring continued for 1 hour. The mixture is
then allowed to warm up to OC and cool ed back to -78C after 15 mnutes. A
solution of piperldin-4-yl-carbamc acid tert-butyl ester, 3, (1,03 g, 5.16
moft in 40 M of DCMis slowy added atgy 78C. After corrplete addition, the
cooling bath is renoved and the dark sol utlon is allowed to warmup to room
tenperature. The mxture is washed twice with water, dried over sodium

sul phate, filt [ ogr aphy on
silicagel usi r?%r ur a?é%$§%%mmbillﬁlg@R @8%&6@@?4% (@Thﬁ.ﬁ?&l 7

(77% . MBS (Esn)‘rH}M@(gl. [ iRE-88 frpk VR {5am38tD) 1.88-46 ppnOHA. 133-1.6%I(m, 15H), 1.43. 34 (m
1H), 3.01 (m(s éh9098g17§ﬁ)2[08 (1@3(4H>mwaoﬁ§ (dd, 11-ft, 2.42 (td, 1H),

2.02-2.3 (m 1.5 (m 31-1), 1.45 (s, 9H),
1.21 (s, 9H), 1 04 (d, 3H) 0 9 (d, 3H) Iab = (c=1in MeOH) (3)
(1-1(5)-2-((35,43)-4-Hydroxy-3-net hyl -pl perldin-1-yl)-propyl]tiperidin-410-
carbam c acid egrt 1H(5)2H4s-Astine-pipbAdin Het)err-m&tBy atiom paiden-4-bI #i-g, 3.52 mmol) is
treated with NaOMe 93 Elwoh@ @Bi]hanol 21 m, 10,5 mmol) and heated under
reflux for 24 hours T is then evaporated, the residue taken up in

DCM gnd extragsﬁgbawm sma@é%@dmderbmmest?r%t(@seay ylgagv%(\iﬂvn?wmtﬁmﬁi gn t[lﬁ
crued 1Is urirrle ro I a 111 usi n saturated w
anmoni a) gndd%@iifys(rf’ra)w”gwgg gg scr?tgqu whl te pgwder Yield: 0.77g
(56% . M5 (ESle)d: 0.856(B%) N(M—l(ESI)lE#NMWWR (BMEDRIR) & fopBB 14.5-10. 8oy 3 3%1(31
1 2.94-3.06 7 , 4_(t

2H)14 2.28 (m(31 E‘Kﬁbbbfaégp"ﬂ %‘7 7%%“’%‘ 1éﬁf)l %ge'?%"{ %%) d; 39'@ 51'5'?({ ( 1. 44
(s, 9H), 1.0413&( c—BH)MeCmm?(d 3H. [Gp -15.3 (0=1 in MeOH) (4)

(38,4-.5)-1-((S )-244-Ami no-pi perl d | n-111)-1-nethyl-ethylH nettryl - pi perl
d 1l n Ol tri-hydrochiorlde (56) It is prepared by BOC—cIeavage of tort-butyl
h

ester 59 (0.666 1, 9? i n di,oxane 11 72 mol ) as
descri bed for aﬁi&gﬁﬁ—‘g plper dis metyl-> [ MkH] |

1H- NMR (CD30D): 6 ( ppnpipdridih-a(ddiri- mdrackﬂ)ondé rm réhmomscsérb.ens 05-3, 9 (m 9H)
1.95-2.55 (m 7H), 1.54 (d, 3H), 1.1 (d, 3H). lab = +13.2 (c=1 in MeOH)
Synt hesi s 2, 2-Dl net hyl -propionic acid

(36,46)-14(S)-2-hydrexy-3-trityl oxy-pr Opyll@;OH

H N/Cr/ﬁ/hll

(1}  2,2-Dimethyl-propionic acid (3S,48)-1-{((R}-2-hydroxy-propy!)-3-methyi-
piperidin-4-yl ester (57)

A solution of piperidine 17 (2 g, 10.8 mmol) and (R)-2-Methyl-oxirane {3.78 ml, 54 mmol) in 2
ml of ethanol is stirred for 24 hours in a closed flask. The solvent is evaporated and the
residue distifled in a Kugelrohr apparatus {0.08 mbar, 75-90C).

Yield: 2.58 g (98%). MS (ESI): 268.2 [M+H]", 1H-NMR (CD;OD). 5 (ppm}) 4.38 (td, 1H), 3.82
(m, 1H), 2.95 {m, 1H), 2.76 {m, 1H), 2.42 (id, 1H), 2.17-2.33 (m, 2H), 1.96 (m, 1H), 1.75-1.8
(m, 2H), 1.62 {m, 1H), 1.2 (s, 9H), 1.13 (d, 3H), 0.8¢ (d, 3H}, [a}p =-23.1 (c=1 in MeOH)

(2}  2,2-Dimethyl-propionic acid (3S,45)-1-[(S)-2-(4-tert-hutoxycarbonylamino-
plperidin-1-yi)-1-methyl-ethyl]-3-methyl-piperidin-4-yl ester {58)



met hyl - pi perl din-4-4 ester (60): (S)-2-Trityl oxymet hyl - oxi rane (636 ng, 2
nmol ) and 2, 2-di net hyl - propi oni ¢ add (38, 48)-3- nethyl -piperidfn-4-yl ester
(17, 400 ng, 2 nrnol) are dissolved in 7 mM of ethanol and stirred at room
tenperature for 23h. The white suspension is heated to 40C and stirred for
additional 2h. The reaction m xture is evaporated under reduced pressure and
the crude product is purified by Flash-c g(_)mat ography, (silica gel, 20 % et hyl
acetate in cycl ohexane). Yield: 681 ng (669 of a white foam M (ESI): 516.4
(MtHr, 1H-NWR (CDCI3): 6 (ppm) 7.4 (d, 6H) 7.31 (dd, 6H), 7.23 (dd, 3H), 4.82

(m 21y, 2. o7 tdiedRteoio sh ok Ro FmborgpiepyBlile Radfly B By o~ * 41

Synt hesi s of « mwgcmdﬁg Jﬂ@oTr(ﬂtcamhydride (0.85 ml, 5.16 mmoi) is slowly added and stirring
hydr o- qul nol |c%hﬁhué%4f$) Vﬁ&d?‘fl*hle RAe"d HeMaidayd @Wahs up B-ocWdeatd Rick B 7451)

(reaction schene

(1){11(1S, 9aF€)ﬂ9’115('Uﬁ?tﬁ%ﬁcﬁ‘-"&m‘?ﬂﬁfﬁ@fﬂdzqﬂJ’lOf&t)aW@t%Vé@rblP%PFtE‘I A-A-09 Bt bami ¢ aci d
tert-butyl esrﬁrﬁél{]uﬁﬁa)nl of DCMBis-slody( Adel atlﬁmﬁﬁér):omgetdlaaﬁﬁﬂnvmd cbdunglm of

LR o) ot EgoRE AR 18 B BRI Awtt BB b LS R st B s ent 775

g, 30 mmol ) avashaﬁdeelw:tﬂ'haierr gdezlt dvernsodiumtsuipbate, §i Itétecaarekbv’apnrdréd)(]:handdeam rred for

e i ssoi ved T LERS TRl B BRI A B MR e G "B

dried over Na(?"@bﬁl Evapor ation gave 5.7 g of a brown oil. The crude product is
E)zr I6 ;l edhby Rha&h mﬁeg%f(sgmw m@nm@aobh%np t I1H)(gt§>gyl a]g:etF a}le

s |ca i vf- :
1H NVR (DIVSQ 3?&5‘?:7’“6 277%( 8%3 &*d3‘*§v??ﬁ (tdli“d@ E*Z m, 41 m 4H),
2.4 (dd, 1H (m21m {.e4l(m, BHY, 1. 51(m38H)(3459d49H 1216, 9H)2104(drBH)2091d,)3H {a]o—
(2)11(15, 9aR) = %%éi_@ctﬁl’e{l%ro qui nol i zi n- yOrret hyl | - pi perl di n-4-yl am ne
hydr ochl ori de

{3) {1-[{S}-2-{(35,45)-4-Hydroxy-3-methyl-piperidin-1-yl)-propy!j-piperidin4-y[}-
carbamic acld tert-butyl ester (59)

Ester 58 from above (1.7 g, 3.52 mmol) is treated with NaOMe (0.5M in methanoi, 21 mil,
10.5 mmol) and heated undar reflux for 24 hours. The solvent is then evaporated, the
residue taken up in DCM and extracted with 1N-NaOH and brine. After drying and
avaporation the crued is purified by chromatography on siticagel using DCM (saturated with
ammenia) and MeOH (from 1% to 3%) to give a white powder.
Yield: 0.77 ¢ {56%). MS (ES!); 356.3 [M+H)]’, 1H-NMR (CDs0D): & (ppm) 4.88 (s, 1H), 3.32
{(m, 1H), 2.84-3.08 {m, 2H), 2.72-2.87 (m, 3H), 2.49 (dd, 1H), 2.34 (td, 1H), 2.14-2.28 (m,
2H), 1.97-2.1 {m, 2H), 1.75-1.93 (m, 3R), 1.53 (m, 4H), 1.44 (s, 9H), 1.04 (d, 3H), 0.87 (d,
3H). {alp = -15.3 {¢=1 in MeQH)

{4)  (35,48)-1-[(S)-2-{4-Amino-piperidin-1-yl}-4-methyi-ethyl]-3-methyl-piperidin-4-
ol tri-hydrochiorlde {56)
1t is prepared by BOC-cleavage of tert-butyl ester §9 (0.686 g, 1.85 mmol) with 4M-HCH in

dioxane {(2.93 mi, 11.72 mmof) as described for amine 7.



The ester 62 (3.8 g, 10.8 mml) is dissolved in 15 m of dioxane and after
addhlon of 70 mMl of a 4Msolution of HUMdn of FIGin dioxan the mxture is
stirred for 4 hours at RT. The product is filtered off and Is used in the next
step without further purification. Yield: 3.9g9 (100% . Ms (EST 252 [ MtHr.

Synt hesis of 1911, 92S)- 1-10ct ahydr o- pyr | dof 2, 1-c1(1, 41oxazi n-9-yl | - net hanol
(racematel (63) (reaction schene 91:

(1) 413- Br onp- propy1l) - nor phol i ne3, 6-di one-§264) A pal e yel | ow suspensi on of

nor phohne- 3, 5-dione (1.2 g, 10 nmmol ), of 1, 3-dl bronopropane (3.4 m, 33 mol),
and potassium carbonate (2.7 g, 19 mmoD In 23 nil of 2-butanone is refluxed
under an ar goNieat heDs (H384) 3 mSI)ZEGm[Wﬂ] Af-NER (CoMI0) rfg(ppmhe%@bsmeﬁﬂ;)i on is
concentrat ed t rayand extract ed
twice with et%@?ﬂﬁ %ﬂ o§¥ he Co ﬁﬁﬁgggﬁﬁiﬁ?gfﬁ ase @ %dsﬁ@ 'ﬁ%t bri ne,
dri ed over ankordinddeOtgodi um sul phate, and evaporated. The resi dual yellow oil
(2.06 g) is purified by chromat ography (Biotage 40ML, 1= 15 cm

cycl ohexane/ ethyl acetate 3:1). - 54 - Yield: 1.24 g (52.5% of a colorless

ol V6 (ED 236, Y 144 MR (0L 31 € PR i fp i afban 3 %9

4-0xo-1, 3, 4, 8, 7, 8- hexahydr o- pyr Rpibewtdih-3-vdsdecgedine- 9- car boxyl I ¢ aci d et hyl
ester (86) To an ice-cold suspension of sodium hydride (150 ng, 60%in m neral
0113.75 mml) in 26 m of anhydrous THF under argon is added a sol ution of
triethyl phosphonoacetate (0.31 m, 5 mol) in 6 mM of anhydrous THF. The
suspension is stirred at RT for 2 b then 64 (354 ng, 1.5) in 6 M of THF is
added, and the resulting m xture i g ed for 10 hours. After cooling, the
suspension |Is concentrated on a uporat poured onto ice/sat,
aqueous ammoni um chl ori de sol uti&a an /t mnce with ethyl acetate.

The conbi ned organi ¢ phases are mashed‘mnf:igh dried over anhydrous sodi um
sul phate, and evaporated. The residya-~yeN ofl (339 ng) is purified by
chromat ography (Biotage 12M, |I= 16.5 cm cycl ohexanetethyi acetate 3:1).
Yield: 60,3 ng (17.8% of a colorless oil. M5 (ESI): 226 [MH , 1H NWR
(CCL3) 1 6, (pRrh. vkt Bithre b8 ol Srimdhind 22 Belhordiic Rid(Sshfih 2H), 2.46

(in,

met y!-plpen in—4 yl ester (17, 40 mg, 2 mmal) are dissolved in 7 ml of ethanol and stirred
at room temperature for 23h. The white suspension is heated to 40°C and stirred for
additional 2h. The reaction mixture is evaporated under reducad pressure and the crude
product is purified by Flash-chromatography. (silica gel, 20 % ethyl acetate in cyclohexane).
Yield: 681 mg (66%) of a white foam. MS (ESI): 516.4 [M+H]", 1H-NMR (CDClg): 5 (ppm) 7.4
{d, 6H), 7.31 {dd, 6H), 7.23 {dd, 3H}, 4.82 {d, 1H), 4.22 (m, 1H}, 3.74 (m, 1H), 2.95 (d, 2H),
2.72 (m, 2H}, 2.22 - 2.41 (m, 2H), 2.07 (m, 1H), 1.58 — 1.84 {m, 3H), 1.14 (s, OH), 0.78 (d,
3H).

Synthesis of (1-[(18,9aR}-1-{Octahydro-quinolizin-1-yl)methyl]-piperidin-4-ylamine ti-

hydrochloride {61) {reaction scheme 8);

H,N
&

1) {1-[{18,9aR}-1-{Octahydro-guinolizin-1-yl)methyl}-piperidin-4-yl}-carbamic
acid tert-butyl ester {62)



(3) (9RS, 9aSR) - 4- 0xo0- oct ahydr o- pyrl doc2, 1-c] [ 1, 41oxazl ne-9-carboxylic acid
ethyl ester (racemate) (66) A soiution of 65 (225 ng, 1.0 mmol) in 5 m of
acetic acid is hydrogenated over 225 ng of platinumdioxide at R and nornal
pressure for 18 hours. Another 225 ng of platinum dioxide Is added and

hydr ogenati on continued for 24 hours. The bl ack suspension is diluted with 10
m of DCMand filtered through a pad of gllte. The filtrate is evaporated to
give 268 ng of a yellow oil which is purl i ed by chromat ography (Bi otage
12Si, 1=7.5 cm ethyl acetate/ethanol 9:1), Yield: 144 ng (63. 3% of a yell ow

il. ,
2y, 3o - o e T mifb sttt ML ENGAR efuiBlle At mb e g0 (T
(in, 2H, 1. 7r6mél}n( -uplpine (2.216, 1GimmolyasAy cyﬂloméfhfiﬁ"mﬂwj PhOSPhCHSIEImlodl“@ a soI ution of
66 (114 ny, qzéagmlraagbm P &130%mé}fﬁ?¥9&déHSThI"@cb§1 AddRds llre%k\‘:d(té%daﬁa d- 0 mml )

and the m xture trefl uxed hour s. m xture i s cool ed 0oC and treated
successi vel y SHirehfo220Wurs T'W t'i}ﬁ'a"ﬁ@‘r”re '%RY%HE{G@BH%"%E?(S‘P%H’ﬁféﬂ"ﬁxﬂ'@éﬁsd@s G4 nl,
0.12), and 0.dls3cldd vith eti3t Retate] WesHat X0% KRCOS - aid NaGebifition, bl diédevend t hen

dth i it h Th [099) h d
Anhydr ous éoéfaﬁ%bé-ﬁ%%%?%"gﬁﬁ%e@% 008 o nlle PdaRR P B PRER Pt T oot
pal e yel | ow aihtom@iogragiy) (ethgl asatatef iherimbtpashietwacelgiedp By sii@get.age 12Si, 1= 7.5
cm DCM NEOFme 3 %Eér ot a lei%sr ‘éa}'smﬂr?»ﬁq i«zmﬁqD%b{Q% g@ineeypat e m

yel l ow oil. dg é G r?
3.65-3: 55 (Albragf); 2ém5‘d*) %373§7(5r4'i1 Y24 @801 -2 (9. 11‘P|) BeeB (DI R0 1H)
2.10-1.95 (m(m2kH). 1.85- 1.60 (m 2H), 160150(m 2H) , 135120(m 2H) .
Synt hesi s of 18R, 838) - 14hexahydr o-pyrrol 012, 1-c1(1, 41loxazi n- 84) - net hanol
(racemate) (67),(ref 48 i (QEP thvi
(1)' 4-0xo0-3, 4, %2) ﬁgé%w(g 36? Hgyrr rq% 8t 1y(!ﬁ"ffyif@egcz’ll"#éy'ﬂ"%‘grt%oxyl ic acid
et hy| est er ( 68) hydrochlorlde (51)

The ester 62 (3.8 g, 10.8 mmol) is dissolved in 15 mi of dioxane and after addition of 70 ml

of a 4M solution of HC! in dn of HCI in dioxan the mixture is stirred for 4 hours at RT. The

product is filtered off and is usad in the next step without further purification.

Yield: 3.9g (100%). MS (ESI): 252 [M+H]".

Synthesis of [9R,8a8)-1-(Octahydro-pyrido{2,1-¢][1,4]oxazin-9-yl|-methano! {racemate)

{63) {reaction schems 9):

HO
H tu tl
i O

N

(1}  4-{3-Bromo-propyi)-morpholine-3,5-dione (64)
A pale yellow suspension of morpholine-3,5-diene (1.2 g, 10 mmot), of 1,3-dfbromopropane
(3.4 ml, 33 mmol}, and potassium carbonate (2.7 g, 19 mmol) In 23 ml of 2-butanone is
refluxed under an argon athmosphere for 22 hours, After cooling, the suspension is
concentrated on a rotary evaporator, poured into icefwater, and extracted twice with ethyl
acetate. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporated. The rasidual yellow oil (2.06 g} is purified by chromatography
(Biotage 40Mi, 1= 15 cm, cyclohexane/ethyl acetate 3:1).



To a suspension of sodium hydride (480 ng, 60%In mneral oil, 12 mml) in 10
m of anhydrous VHF is added norpholine-3,5-dione (1.2 g, 10 rnnol) in 20 ml
of THF under an argon at hnosphers. After 10 mn.,

1- car bet hoxycycl opropyl t dphenyl phosphoni um tetraf | uor oborate (Fuchs reagent,
6.8 g, 11 rind)) in 20 M of THF are added and the rnbcture is refluxed for 21
hours. After cooling, the suspension is concentrated on a rotary evaporator,
poured onto ice/sat, sodium bicarbonate s®-ution, and extracted three tines
with ether. The conbi ned organi c phases are washed with brine, dried over
anhydr ous sodi um sul phate, and evaporated. The residual yellow oil (3.04g) Is
purified by) cmEﬂu?rftlzmgmsmw) of (Sicblblﬁﬁts gieIMs5e): 295 @ﬁs-mrmrrrggmis) W(?bﬂnemm,e/ F:ﬂ hyl
acetate 1:1). Yi e 1.0 2%, 0 colorless solid. M5 (El): 211 :
1H NMVR (Dwso&E’;-:%-gg(‘(é?)n?:’%@#(%@%fﬁ, 17 (s, 21-1), 4.11 (g, 2H), 3.82 (m
2H), 2.70 (rn, 2H), 1.22 (t, 3H), - 56 - (2)

(BRS, BaSR) - 4- Oxo- hexahydr o- pyrrol of 2, 1-c] [ 1, 4] oxazi ne- 8- car boxyl i c acid et hyl
ester (racemat e)y)(6Blo-f9k kA LRexahyd®S-plddPbfcm, dexiirdmlarbbiy2acietgf acetic
acid i s hydrogenated over 1.0569 of platinum dioxi de at RT and normal pressure
for 18 hours. The bl®&tk{&hspension is diluted with 20 i of DCM and filtered

through a pad 1@f,, g8l 8ushlesidd clf%d?ﬁrﬁ’h%oﬁd@(‘éﬁ@%?ﬁo%qn%e%Mi@d.ﬂ&rﬁ’rﬁoiﬁnQé mp yellow
oil which is puri |ed$t{)7h/: chromatogre}@c}y (Silica nmesh, ethyl

| 60, 0.063-0.2

acet at e/ et handf 2dwdyus NiFdinder a5grs ipgd 3.sqd%onaftﬁ%iﬁxe}@msab@naﬁ?eﬁa%%[ﬂ\*/)tﬁ 214
[1Ngg|] ,( 1 ;L)Nl\/%rﬁd@ll 3 ?ﬂﬁ)ahhyd('dlgrﬂ-lF.‘lTﬁb&uﬁpeaﬁor(iﬁkﬁn@&&i RT B ZBrs3tn0bed 364 Ah) . 2. 70 -

: m : : . : ,
(8RS, BaSR) - 1. (PR KAy dt TDbAr b po e cptng st /o6t r ALbRHER A cPelEBmat o)
(67) To a sol ulrsnsmhsi@ois Cdncinteptedonta ot evaprdd®, pobredfontrrideysht. ageeold - | F are added
LAH (400 , qmc- A8orM c r . Agxture is
cool g}d tongC z]aa&' tr '1321{1 lg ssbgg%@gﬁéﬁrgmﬁLggﬁﬁetfr}x%géﬁ\?\kah@grc?}mga%eon@ rﬁé‘f u3N :aq.
sodi um hydr oxiPhesss aavaghed vwith befe, degdagver apRergys Redipne syirhate, prd @gerdr@ed.- T8 ni n.  and
then extracr egedidibi§8iolvicesBowd) s Jadd v REoGeBRENRIBIBGLEANN, IRhases, are dried

over anhydrous diu | phat e _and evaporated. The residual yellow oil (880
nmg) Is purifi é&‘:?“g’ﬁ"ag\[“??%ﬂﬁg%%figﬂﬁy (Silica gel 60, 0,063-0.2 nesh,

DCM MeOH conc .Yigurddhing (GRS of h coldilesk di. VEFRSIg26 WO-H'YY H-OIMR(ODICRK d@opm) M5 (ESI ) :
158 [ MtH], 1H e). r.Q, H) 5(m 1H),
335 (m 2r) T AEh ey b, BB, oy 55 o 2 dd. 28 Hs (o g LT 1y
1.75 (nn, 11-1), 1.20 (m 1H). Synthesis of 4-12-Azepan-1l-ykethyri-phenyl am ne
di - hydrochl oride (70):
{3) (9RS,9a8R)-4-Oxo-octahydro-pyrido{2,1-c][1,4)oxazine-9-carboxylic acid
ethyl ester (racemate) (66}

A solution of 85 {225 mg, 1.0 mmol} in & ml of acetic acid is hydrogenated over 225 mg of
platinum dioxide at RT and normal pressure for 18 hours. Another 225 mg of platinum
 dioxide Is added and hydrogenation continued for 24 hours. The black suspension is diluted
with 10 ml of DCM and filtered through a pad of celite. The filtrate is evaporated to give 268
mg of a yellow oil which is purified by chromatography (Biotage 128i, [= 7.5 cm, ethyi
acetate/ethanol 8. 1),
Yield: 144 mg (63.3%) of a yellow oil. MS (ESI); 228 [M+H]", TH-NMR (DMSO-dg): 5 {ppm)
4,45 (m, 1H), 4.00 (m, 2H), 3.9 - 3.75 (m, 4H}, 3.80 (m, 1H), 2.65 {m, 1H), 2.55 (m, 1H),
1.90¢ (m, 2H), 1.75 (m, 1H), 1.45 (m, 1H), 1.16 {t, 3H).

{4)  (9RS,%aSR)-1-(Octahydro-pyrido[2,1-c][1,4]oxazin-9-yl}-methanol (racemate)
(63}



(1) 142-(4-Nttro-phenyl)-ethyl Fazepane (71) 1-(2-Brono-ethyl)-4-riltro-benzene
(10 g, 43.47 mmol ) is added under argon to a m xture of azepane (4.9 m, 43.47
mol ) and potassi um carbonate (8 g, 43.47 mmol) in 100 M of - 57 - OVF.
After stirring over night at roomtenperature, the mxture is filtered and
evapor at ed under hi gh vacuum The residue is dissolved in ethyl acetate,
washed with water and brine and dried oveg.sodi um suffate. Evaporation gave
9.1 g (849 of a yellowoil. M5 (ESI): 247.2 IM-H, 1HNWR (CDC13): 6 (ppm
8.15 (d, 2H), 7.66 (d, 2H), 2.87 (t, 2H), 2.73 (t, 2H) 2.65 (t, 4 H, 1.5 -
1,6 (m 8H) lg . !@?g JE%E' ¢ (70)
Corrpound 71(9160?&&%%&?@?%%&3% rﬁrhaméngggzﬁtﬁé 2 r%%%?{()%ndper ature with
pal | adi um on @@P'b@ﬂﬁ‘ theymixige miluxed foe P Reiivs| haﬁl'im{%'sﬁ?ﬁ‘ﬁ?d tép QMddff@l@dus
hydrochl oric @.eéetasweTMthm oatrwoewats,r, Bk wo@édso@wﬁarhye@hué@oaw @@Dca@t@d Yi el d:
10:7 g (100% cf ﬂ(% IX? 'urr (15 13 pﬁzgﬁe xraet th time: ﬁ D (ppn')
10,85 (br, 111)°f Wil Tpgpuep s gired For 16 s %ﬁﬁ‘ zfﬁ)mgw'z ‘e%
(m 2H, 3. 18co(nlhﬂne<20rb§mc 31a6& drerricdlovér)anhydrds s¢digm dﬁi)hate]anﬁ&vz(pmatﬁlﬂ)wdarl 58 (m
2H) . Synt heS|
1(R) - 144- Aml no- ‘g‘??e"n A R e Y e W R AN A %“-"fg/d%\’chfmaic}gméw ne di -
hydr ochl ori deBitzgy 1 Srléa315|061n9§b"mﬁrﬁéﬂ@ﬂi Ammangg 95:4.5:0.5

Yield: 35.1 mg (41.0%) of a paie yeliow oil. MS (ESI): 172 [M+H]", 1H-NMR (DMSO-dg): &

(ppm) 4.30 (br s, 1H), 3.65-3:55 (m, 4H), 3.50 — 3.35 (m, 2H), 2.70 (br d, 1H), 2.55 (br d,
1H), 2.10-1.95 (m, 2H), 1.85 - 1.60 {m, 2H), 1.60-1.50 (m, 2H), 1.35-1.20 (m, 2H).

Synthesis of [8R.8a8].1-{hexahydro-pyrrolo[2,1-c1{1,4loxazin-8-y|}-methano|
(racamate) (67) (reaction schemse 10):

HO H
0
N
(1)  4-Oxo0-3,4,8,7-tetrahydro-1H-pyrrolo[2,1-c][1,4]oxazine-8-carboxylic acid ethyl

aster {68)

To a suspension of sodium hydride {480 mg, 60% in mineral oil, 12 mmol) in 10 ml of
anhydrous THF is added morpholine-3,5-dione (1.2 g, 10 mmol) in 20 mt of THF under an
argon athmosphere. After 10 min., 1-carbethexycyclopropyltriphenylphesphonium
ietrafluoroborate (Fuchs' reagent, 6.8 g, 11 mmol)) in 20 m! of THF are added and the
mixture is refluxed for 21 hours. After cooling, the suspension is concentrated on a rotary
evaporator, poured onto ice/sat. sodium bicarbonata solution, and extracted three times with
ether. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporated. The residual yellow oil (3.04 g} is purified by chromatography
(Silica gel 60, 0.063-0.2 mesh, cyclohexanefethyl acetate 1:1).

Yield: 1.08 g (51.2%) of a coloriess solid. MS (EI): 211 [M]", 1H-NMR (DMSO-de): 8 (ppm)
4.77 (s, 2H), 4.17 (s, 2H), 4.11 (q, ZH), 3.82 {m, 2H), 2.70 (m, 2H), 1.22 (t, 3H),



(1) Methyl 4(R) - 1- (4-ni tro-phenyl)-et hyt Ht et rahydr o- pyren-4-y1l)-am ne (73)
(R)-a-Met hyl -4-nitro-benzyl anmoni um hydrochl oride (Al drich, 3g, 15 nmol),
tetrahydropyridon (1.5 9, 15 mmol), pyridine (1.2 m, 15 mmol) are di ssol ved
in 100 m DCE. Sodiumtriacel oxyborohydride (4 g, 19 mmol, 95% is added
under stirring at roomtenperature: after 18 hours reaction tinme fornmal dehyde
(2.4 nil, 30%in water) is added foll owed by sodiumtriacet oxyborohydride (3
g, 14 mmol, 95% and the mixture is againd&tirred for 18 hours at room
tenperature. After addition of 2m HCl the product is isolated by distribution
bet ween aqueous ammoni a and Et OAc. The conbi ned organic |ayers are washed
with brine, driged @reBasR4-drotexabediowyrralofs Btlft.41bxdzinerlechrbodlievad ethal ed
under reduced pres# Ei The sg#je product (3.2 g, 82 % is used w thout
further purificati®ne METES § 265 (M+1-11+, 1H NMR (CDCL3): 6 (ppm) 8.20
Eg 2H), 1H)7 52 ;(Z%Juh@r!‘af,ssf’l @56( ). 0meEHh 25 i §5cétaciats Hyibgerdied ofdar1.095 gk , 2.7
rm (s
(2) [ (R) - 1- ( 4- AR ﬁ%%ﬁiﬁlféf‘ﬂiﬁfﬁ’a%ﬁgpe frt 8??%%?%%?%6%'09&%}?% di .

hydr ochl ori de with 29) ml of DCM and filtered through a pad of celite. Tha filtrate is evaporated to give 1.09

Met hyl - KR) - 1 ( ), I 3 from
above (3,2 &m{gﬁoﬂuﬁ@%{ﬂs P cfgw& Chrg@%%qél%%ﬁrﬁggﬁﬁ&kﬁ%%ﬁy Hydr azi ne
rrionohydr atea(@atzf’eﬁ'ﬁ@o'ﬁé)added dropwi se at room tenperature and the reaction
m >O<It ure :j S S; ividiedod 9§ ﬁswrfs)fwa yamtwwms (Eélf)t;?a [+, rqatnmmbmggb-@s\y?qgmtl ngo
under reduced pressure uct js isolate i\buti on between

and brine, dr y‘ﬂ?& -3OH @%)ggﬁ‘?é%gﬂas@')va [0y E%ﬁ‘ﬂj?ﬁg 1%29%" filtration and
evaporation as yellowoil (2.6 g, 92%. MS (ESI): 235 [MtHt, 1H NVR (CDC6):
5 (ppm 7.15 (d, 2H), 6.65 (d, 2H), 4.0 (br m 2H), 3.7 (br m 1H), 3.6
(NH2), 3.3 (brigm gk, aa3R171 &Q&a@dr&@rrolﬁz?guiﬁox -s-yilj n?etﬁé?foi ceftfle) 1-30 (d,

3H) Synt hesis of the i ndol e-2-carboxarnicl es | ndol e- 2- car boxam des are
general |y prepar edGHy a TBTU nedi at ed coupling a( appr oprl ately substitute(’

Lol o 27 car bOSULENAY 8 1 1 A5o0ES EUSNAING, PR DSl RS Sp ce ©

Fltinicr's base ( eactl on
mmol) and the mixture refluxed for 18 hours. The mixture is cooled to 0°C and treated

successively with 0.4 ml of water, 0.4 m! of 3N aq. sodium hydroxide, and 1.2 ml of water.
The mixture is stirred for 15 min. and then extracred three times with DCM. The combined
organic phases are dried over anhydrous sodium sulphate and evaporated. The residual
yellow oit (880 mg) is purified by chromatography (Silica gel 60, 0.063-0.2 mesh,
DCM/MeOH/conc. ammonia 90:8:1).

Yield: 552 mg (70.2%) of a pink oil. MS (ESI): 158 {M+H]", 1H-NMR (DMSO-dg): & (ppm)
4.42 (br 8, 1H), 3.85 (m, 1H), 3.65 (m, 1H), 3.35 {m, 2H), 3.15 {m, 1H), 2.95 (m, 1H), 2.85
(m, 1H), 2.15-1.90 (m, §H), 1.75 (m, 1H), 1.20 (m, tH).

Synthesis of 4-[2-Azepan-1-yl-ethyl)-phenylamine di-hydrochioride (70):

o

(1) 1-[2-(4-Nttro-phenyl)-ethyi]-azepane {71)
1-(2-Bromo~ethyl}-4-nitro-benzene (10 g, 43.47 mmol) is added under argon to a mixture of
azepane (4.9 ml, 43.47 mmol) and potassium carbonate (8 g, 43.47 mmol} in 100 ml of



R3 R2DI EAR3 R2 RAODVMFR4A0 R501-1RBNN-R Re HHR6 RL " An illustrative exanple is
gi ven bel ow. Exanple 4-Methoxy-1Hi ndol e-2-carboxylic acid

[ 1- (2- azepan- 1-yl -et hyl ) - pi peridl n-4-ylyam de A solution of

4- Met hoxy- 1H-i ndol e- 2- carboxylic acid (930 ng, 4.86 nmol), am ne 5(t.53 g,
4.86 mol) and DIM (2.5 mM, 14.58 nmmol) in 20 M of DW Is treated with solid
TBTU (1.58 g, 4,86 mmol ). The m xture issgstirred over night and then
evaporated. The crude residue is dissolved in Et0OAc and washed twice with
sodi um bi carbonate (10% . The aqueous | ayers are re-extracted with DCM the

corbi ned or g Ak ¥hiFisy @Je?m&‘ﬁ%h%gm%ﬁm&ré?tﬁrbrlﬁe ﬁ\ﬂfﬂ:r@'ig Fifle MR evaRMHaym Sul Tat e.
The crude product i1s then purif hr onat og%e W%hon sili cagel usi ng DCM

(saturated wUfHer JighuRuLT Hﬁdew{?lj? ?‘?@Uﬁ‘f noEhyFc &f with patgagd grives 0oy of
bei ge powder .and/Briegd b9 )sodif Suifhtd, Mirdpioratidn b MNYR 1 (BBQ- da)yelid diippm) 11. 65(s, 1H),

8.24 (d, 1 + 5.,(.d 3.75-3.9
(m 4I(—|) ") yesh H@Fﬁ] 15'%'&33[’&@1%(”’2052‘7@% M)_Dl% 5§(f 2! ?LB%LF)QW 12H). The
f ormati on of 2t 73t eHl)i h§Rittochl d8i-des(ne 8H).be achi eved by treatnent of a sol ution

of the free base in DCM or acetone with 2MHCl in ether at 0C. Exanple 2
4-| sopropoxy-1Hi ndoI e-2-car boxyLi c acid

(1-(2-azepan- 1ol - Gt O s R P kS ntnyibming th-Rséirochloride (70)

Compound 71 (8.1 g, 36.65 mmol) is hydrogenated for 3h at room temperature with
paltadium on carbon in 150 ml of ethancl and 18.3 ml of 4M aqusous hydrochloric acid. The
mixture is filtered over celite and evaporated.

Yield: 10:7 g (100%) of a beige solid. MS (ESI): 219 [M+H]", 1H-NMR (CDCh): 5 (ppm)
10.85 {br, 1H), 9.8 (br, 3H), 7.3 (m, 2H), 7.2 (m, 2H), 3.42 (m, 2H}, 3.25 {(m, 2H), 3.18 (m, 2
H}, 3.08 (m, 2H), 1.85 (m, 4H), 1.68 (m, 2H), 1.58 (m, 2H).

Synthesis of [{R)-1-{4-Amino-phenyl}-ethyl]-methyl-{tetrahydro-pyran-4-vl)-amine di-
hydrochloride {72) (reaction scheme 11]:

o

2

(1) Methyl{(R)-1-(4-nitro-phenyl}-ethyl]{tetrahydro-pyran-4-yi}-amine (73)

{R}-a-Methyl-4-nitro-benzylammonium hydrochloride (Aldrich, 3 g, 15 mmol),
tetrahydropyridon (1.5 g, 15 mmol}, pyridine (1.2 ml, 15 mmcl) are dissolved in 100 mi DCE.
Sodium friacetoxyborohydride (4 g, 19 mmol, 85%) is added under stirring at room
temperature; after 18 hours reaction time formaldehyde (2.4 ml, 30% in water) is added
followed by sodium triacetoxyborchydride (3 g, 14 mmol, 95%} and the mixture is again
stirred for 18 hours at room temperature. After addition of 2m HCI the product is isolaied by
distribution between agueous ammonia and EtQAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated under
reduced pressure, The crude product (3.2 g, 82 %) is used without further purification.

MS (ESI): 265 [(M+H]", 1H-NMR (CDCly): & {ppm) 8.20 (d, 2H), 7.55 (d, 2H), 4.0 (br m, 2H),
3.85 (br m, 1H), 3.3 (br m, 2H), 2.7 (br m, 1H), 2.20 (s, 3H), 1.7 {br m, 4H), 1.40 (d, 3H)



NQ This conpound is synthesized anal ogously to Exanple 1 from
4-| sopropoxy- 1H | ndol e-2- carboxylic acid 74 (preparation see bel ow and
amne 5. M5 (ES1): 427.3 [Mt1414, 1H NWR (DMSO-1218): 6 (ppm 8.24 (d, 111),
7.22(d, 11-1), 7.06(t, 1H), 6.98 (d, 1H), 6.51 (d, MD, 4,75 (m 11-1), 3.75
(m 1H, 2.99 (m 21-1), 2.53-2.64 (m OH), 2.39 (m 2H, 2.02 (m 2H, 1.77
(m 2H), 1.49-1.63 (m 10H), 1.35 (d, 6H). - 60 - Synthesis of
4-1 sobr opoxy-11-1-i ndol e- 2-carboxylic act@®-74): (1) Step A
4- Hydr oxy- 1H- | ndol e- 2- carboxylic acid nmethyl ester (75) To an ice cold
sol ution of 4-Methyroxy-1Hindol e-2-carboxylic acid nethyl ester (1 9, 4.87
nmmol) in DCM (10 m) is added Ber3 (IMin DCM 4.9 mM, 4.9 mmol). It is
stirred for 1 hour and another equivalent (4.9 m) of BBr3 |s added. After
anot her hour, 4l & Amind (infe@hy@ et dYBradyrarsa WS tO 7 with
sodi um bi car bonate @t r{actl%n&v"gn?q-e%\/l av}gna yﬁg ogﬁv? pov\-/?:i“é,‘:]ral Yield: 0.82 ¢
(88% . M5 (ESI): 197wvdrocivergle (72) 4 NI\/R (DIVBOd8) 5 (ppm) 11.76 (br s, 1H),
9.73 (s, 1H, 1 kb ) (§o 41 3. 86
o735 1) by oor Byt lio By fednb b lonisdelp gl 3.
(76) DEAD (0. 2mpds stired with Rehgi() g)ﬂrs@mwfveaﬁdé@ra@@eaﬂongﬁr@tedam) is
:1 Hyﬂr ox?/ ﬁHIaE&EaI e@%m% e@at@rﬁ'aﬁdt'ﬁ??ég&tlonﬂﬁy&@é is795rréd2f@9fuﬂlﬂar 31.0&}5 T;DI) o)
ri phenyl phosphi nol,) and i sopropan
e o TRk efie sty 4Pl 1TRGE R PGP G RO R GHEN o hen
evapor at ed. Thenmenﬂeo:ah«bmajmsg i orgfzhie phday withscalveat safate Fitsationaral | | cagel
usi ng cycl ohe ) i 89 nmg (37%9. M5 (ES1): 234.0 [Mi-Hr,
1H NVR (Dl\/BC}ét’%})%rJaE5 1611 %8 ﬁ% s 7.26 (t, 114), 7.07 (s, 11-1), 6.98
(d, 1H), 6. 54MSdES|m§ *44]72H(I\IMR(13PQ 5 (g 5. 164d, 28HP.6514,28). (4P, (ber)2H),

3.7 {(brm, 1H), 3.6 (NH2), 3.3 (br m, 2H). 2.7 (br m, 1H), 2.20 (s, 3H), 1.7 (br m, 4H), 1.30

(d, 3H)

Synthests of the Indole-2-carboxamides

The Indole-2-carboxamides are generaily prepared bv a JBTU-mediated coupling of

appropriately substiiuted indole-2-carboxvlic acids with the comesponding amines in the

presence of Hilnig's base {Reaclion Scheme 12).

Reaction Scheme 12:

RNH,
TBTU
RS R2 DIEA R3  po
R4 0 DMF R4
N _ A o
RS N o RS N N-R
re RI rg R1

An illustrative example is glven below.

Example 1

4-Methoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yij-amide



(3) Step C. 4-1sopropoxy-11-1-indol e-2-carboxylic acid (74)

4- | sopropoxy-11-1-indol e-2-carboxylic acid nethyl ester 76 (114 ng, 0.49 mmol)
is dissolved in 5 m of THF. A 2Msolution of LIONIn water (2.5 nil, 6 muol)
is added and the mixture Is stirred for 48 hours. The solvent is then
evaporated and the residue is partitioned between water and Et0Ac. The water

| ayer is acidified with HCl and extractedgtw ce with Et0Ac. The conbi ned
organic |l ayers are washed with brine, dried over anhydrous sodi um sul f at e,
filtered and evaporated to give a yellow powder. Yield: 95 ng (89%. M (EST
219,9 [M+1-1]", 1H NWR (DIVBOcl\8) a (ppm 11.72 (br s, IH), 7.14 (dd, 11-i),
7.0 (m 2H), 6,55 (d, 111), 4.72(m 1H), 1.33 (d, 61-1). -61 - Exanple 36b,

4-| sopropoxy-1Hi nci ol e- 2- car bg aei d
(142- (4- hydroxy-pi peridin-1-y1 " L%LQ yl}-am de N-CN-\
[ UCE go y to Exanple 1 from
4| sopropoxy- 1H-i ndol e- 2- carboxylic acid (preparation see Exanpl e 2) and

"---Nr)-CH This conpound is synthg
am ne 21. MS A &Rlibh otifetio Nﬁ%e-ﬂ-é‘ér c@mqﬁ‘igﬁ hﬁﬁmarﬂiﬂeﬁ fﬁ? 25 8.2

1, 05 (i x 488t rapleh e 1gs poBinZosh aoil vsdieg s TBAp e 7 k¢ Yo
(m 21-), 2.3 46bmmal, hedixtud.iOstigred oved hipht atd hén évaporatet) Thelnivd rdsfue 21- 1), 1. 33
(d, 6H. Exar’gl)ésglvéh in EtQAc and washed twice with sodium bicarbonate {10%). The aqueous iayars

are re-extracted with DCM, the combined organic layers are washed with brine and dried

over sodium sulfate. The crude product is then purified by chromatography on silicage! using

DCM (saturated with ammenia) and MeCH (from 0% to 2%).

Yield: 0.975 g (60%) of beige powder.

MS (ESI): 399.3 [M+H]', TH-NMR (DMSO-dg): 5 (ppm) 11.65 (s, 1H), 8.24 (d, 1H), 7.28 (s,

1H), 7.09 (t, 1H), 7.0 {d, 1H), 6.5 {d, 1H), 3.75-3.9 (m, 4H), 2.92-3.25 (m, 8H), 2.73 {m, 2H),

2.27 (m, 2H), 1.52-1.9 (m, 12H).

The formation of the dihydrochlorides can be achieved by freatment of a solution of the free
base in DCM or acetone with 2M HCl in ether at 0°C.

Example 2

4-|sopropoxy-1H-indole-2-carboxylic acid (1-{Z-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

A

This compound is synthesized analogously to Example 1 from 4-1sopropoxy-1H-indole-2-
carboxylic acid 74 (preparation see below) and amine 5.

MS (ESI): 427.3 [M+H]", 1H-NMR (DMSO-dg). & (ppm) 8.24 (d, 1H), 7.22 (d, 1H), 7.06 (¢,
1H), 6.98 (d, 1H), 8.51 (d, 1H), 4.75 (m, 1H), 3.75 (m, TH), 2.89 (m, 2H), 2.53-2.64 (m, 8H},
2.38 {m, 2H), 2.02 (m, 2H), 1.77 (m, 2H), 1.49-1.63 {m, 10H), 1.35 (d, 6H).



4- Cydopr opyl met hoxy- 1Hi ndol e- 2-carboxylic acld [1

-(2-azepan-1-yl -ethyl)-plperldln-4-y11- amde This conpound is synthesized
anal ogously to Exanple 1 from 4-Cycl opropyl net hoi cy- 1Hi ndol e- 2- car boxyl i ¢ add
77 (preparatfon see below) and amine 5. M5 (ESL): 439.3 IMtH) 4, 1H NWR
(DVMBO-d6): 5 (ppnm) 11.43 (s, 11-1), 8.2 (d, 1H, 7.27 (s, 114), 7.01 (t, 1H)),
6.96 (d, 1H, 6.42 (d, 1H, 3.9 (d, 214), 3.72 (m 1H, 2.87 (m 2H), 2.522.52
(iii, 6H), 2.37 (in, 29), 2.0 (m 214), B9%76 (m 2H) 1.47-1.63 (m 1014), 1.3
(m IH, 0.61 (in, 21-1), 037(m 2H). - 82 - Synthesis of

4- Cycl opr opvl met hoxy- 1H-i ndol e- 2- car boxyI ic acid (77) (1 Step A

4- Cycl opr opyl met hoxy- 1&¥hthenibfel-IBograpex : L
nmmol) is slowy added to a solution of 4- hydroxy 1Hi ndal e-.2-carboxylic acid
ethyl ester 79 (29, 9.75 nmol), triphenylphosphine (3.58g, 13.65 mmol) and
cycl opropyl -nethanol (1.05 m, 12.26 mml) in 20 M of TI-1F, so that the
tenperature al wiys Stapei: Aetydpetyehh- ia@ole@ca&omﬁqaqgim@,thﬂ@ﬁterﬂ&éd for 2 hours and

h | h

Chr onat ogr aphy (L YE POY SUARE B YA vGHa Srfic s BB Y 087 ).

260. 1 [ M+1- 11 mmog ki DOWR(10GIO8 jrcidesl BE0DM i8 DEH, 4.8 ml, Bgmman). & ls(glrrec.!_fqﬂh@wlg (t,
1H), 6.99 (d, a%cl%gth?réb%gﬁ)gm (45%1} o‘#aére'(iéladdii);%nan%th@@oﬁﬂme%xthr)aus douttl (t. 314),

1.34 (m 1
B: 4- q(/cl oerzapyn 7@ BHORY P - aﬂlUlsweéq evith odiee 1@*&“%1&"?5‘3%%7")’““1%“ gave a

4- cycl obut yl mptig@xywdktt i ndol e- 2- carboxylic acid ethyl ester 78 obtained above

Is neted with a 2 K OH tirred
for 24 hours. *PWeglg?;? {ﬁg%bq\fn%gﬁpeﬁaed}&bgfa%@&}g@“%g@?i@?@mg(b thtloned
bet ween wat er 9an, DOM.2The 1Mar 06 (ddatey 6.8%(dadi)dé. 4 (e dHWBSBA (HH). and extract ed
twice with Et OAo. The conbi ned organic | ayers are washed with brine, dried
over anhydrous sodiumsulfate, filtered and evaporat ed to give a white powder.
Yield: 1.02 g (99%9. Ms (ESI): 232.2 1Mt-H] é)gCDClS& 5(ppn) 8.84
(s, 1H), 7.55 (& 18§ep B 4Jacrrppoxy{Hgndoje- é*far(baxy"fﬁf'd'@et eaterwdh)  3.97 (d,

214), 1.36 ( %EA&@ZZ?QHLQ@47(%O|?E%'0W9 aftdedt8h saaﬂqﬂ of 4-Hydroxy-1H- |ndo|a—2~
carboxylic acid methyl ester 75 (200 mg, 1.05 mmol), triphenylphosphine (384 mg, 1.47

mmol) and isopropanol (0.108 mi, 1.43 mmol) in 2 ml of THF. Stirring is continuad for 20
minutes and the solvent is then evaporated. The crude mixture is purified by chromatography
on slficage! using cyclohexane/EtOAC (9/1).

Yield: 89 mg (37%). MS (ESI): 234.0 [M+H]", 1H-NMR (DMSO-dg): 6 (ppm) 11.89 (s, 1H),
7.26 (t, TH), 7.07 {s, 1H), 6.98 (d, 1K), 6.54 (d, 1H}, 4.72 (m, 1H), 3.85 (s, 3H), 1.33 (d, 6H).

{3)  Step C: 4-Isopropoxy-1H-indole-2-carboxylic acid (74)
4-Isopropoxy-1H-indote~2-carboxylic acid methyl ester 76 {114 mg, 0.49 mmol} s dissolved
in 5 ml of THF. A 2M-solution of LIOH in water (2.5 ml, 5 mmol) is added and the mixiure s
stirred for 48 hours. The solvent is then ¢vaporated and the residue is partitioned between
water and EtOAc. The water layer is acidified with HCl and extracted twice with EtOAc. The
combined organic layers are washed with brine, dried over anhydrous sodium sulfate, filtered
and evaporated to give a yellow powder.

Yield: 95 mg (89%). MS (ESI): 219.9 [M+H)", 1H-NMR (DMSO-dg): 8 (ppm) 11.72 (br s, “TH),
7.14 {dd, 1H), 7.0 (m, 2H), 6.55 (d, 1H), 4.72 {m, 1H), 1.33 (d, 6H).



Exanpl e 5 4-0yci opropyl net hoxy- 1H-i ndol e- 2-car boxylic acid

{112- (4- hydr oxy-pi peridin-1-yl)-ethylipiperidin-4-y0-amde - 63 - This
conmpound i s synthesi zed anal ogously to Exanple 1 from

4- Cyci opr opyl met hoxy- 1Hi ndol e- 2-carboxylic acid 77 (preparati on see Exanple
4) and amne 21. Ms (ESI): 441.3 (MtH, 1H NVR (DMSO-68): 5 (ppm) 1143 (s,
1H, 8.2 (d, 1H), /27 (s, 19), 7.01 (t, k? 6.96 (d, 19), 6,42 (d, 1H), 4.49
(d, 1H, 3.91 (d, 2H), 3.72 (m 11-0, 3. (m 1H, 2.86 (m 2H), 2,71 (m
2H), 2.38 (br. s, 49)1.99 (m 49), 1.75 (nn, 2H), 1.68 (m 29), 1.54 (m 2H),

1.22-1.42 (m SEé 0.61 (in, 2H), 0.37(m 2H). Exanple 6
4- Cycl opr opyl i ndol e- 2-carboxylic acid
{1-[(S)-2-(4-hydroxy-piperidin-1-y1l)- propyl ppiperidin-4-Mamde 7 This

conpound is smb;h}sﬁ@mhraa@lzqﬁ%wny abi@ { SRR dRox-pibERAR-1-y1)-ethyl]- plpenfiln-ét-
4- cyclopropylneth;xy 19- indol e-2-carboxylic acid, 71 (See exa and

amine 50. NS YFA819e " 455 4 [MrHEt, 1H NMR (013300): 6 (pprr) 7. 14 (s, 1H), 6. 98
(t, 1H), 6.89(d, 1H), 6.33 (dy 19), 3.83 (d, 2H), 3.75 (in, 1H), 3.45 (m
1H), 2.93 (In, 1H), 217 (m 2.88 (m 3H), 2.39 (m 1H), 2.26 (m 29),

2.11 (m 2H, 1.95 (m 19), 1%%&_%9), 1.73 (m 2H), 1.55 (m 2H) 1.42 (m
2H), 1.21 (m11-1), 0.93 (d, QR 54 (m 2H), 0.28 (m 2H). Exanple 7
i QACN_\_ND_OH

This compound Is synthesized analogously to Example 1 from 4-Isopropoxy-1H-indole-2-
carboxylic acid 74 (preparation see Example 2) and amine 21,

MS (ESI): 429.3 [M+H]’, 1H-NMR (DMSO-dy): 5 (ppm) 11.42 (s, 1H), 8.2 (d, 1H), 7.18 (s,
1H), 7.02 {t, 1H), 6.94 (d, 1H}, 6.48 (d, 1H), 4,72 (m, 1H), 4.5 (br. s, 1H), 3.74 (m, 1H), 3.25-
3.45(m, 3H), 2.86 (m, 2H), 2.71 (m, 2H), 2.37 (br. s, 4H), 2.0 {m, 4H), 1.73 (m, 48), 1.54
{m, 2H), 1.33 (d, 6H).

Example 4

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-y[}-

(

@v?_‘;@xo

This compound is synthesized analogously to Example 1 from 4-Cyclopropyimethoxy-1H-

amide

indole-2-carboxylic acid 77 (preparation see below) and amine 5.

MS {ESI): 439.3 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.43 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H}, 7.01 (1, 1H), .96 {d, 1H), 6.42 (d, 1H), 3.9 {d, 2H), 3.72 {m, 1H), 2.87 (m, 2H), 2.52-
2.82 (m, BH}, 2.37 {(m, 2H), 2.0 (m, 2H), 1.76 (m, 2H) 1.47-1.63 {m, 10H), 1.3 {m, 1H), 0.61
{m, 2H), 8.37 {m, 2H).



4- Cycl opr opyi nmet hoxy- 11- 1-i ndol e- 2- carboxylic acid
(1-[(6)-2-((35,45)-4-hydrm 3-net hyl pi peridin-1-yl)-propyll-piperidin-4-01-arni
de - 64 - This conpound is synthesized anal ogously to exanple 1 from
4- cycl opr opyl met hoxy- 1Hi ndol e- 2- carboxylic acid, 77 (see exanple 4) and am ne
56. M5 (ES. 469.2 [MtHr, 11-1-NWR (DVBD-d6): (ppnm) 11.44(s, 1H), 8.2 (d, 1H),
7.27 (s, 111), 7.01 (t, 1H), 6,95 (cl, 1H), 6.41 (d, 1H), 4.44 (d, 1H, 3.91
(d, 2H, 3.74 (m 11-1), 261- 2.95 (m 6+§2- 2.04-2.38 (m 411), 1.86-1.97 (rn,
2H), 1.66-1.61 (m 3H), 1.45-1.63 (m 2H), 1.2-1.43(m 3H), 0.91 (d, 3H),
0.137 (d, 3H), 0.61 (m 2H), 0.37 (m 2H). Exanple 8
4- | sobut oxy- 1H- i ndokentRediaun A0yl dp2oAdhethoxy-1H-indole-2-carboxylic acid (77):
[ 1- (2- azepan-1-yi-ethyl)-piperidin-4-yl[J-am de This conpound is synthesized
anal ogously to Exanple 1 from 4-isobutoxy-1 Hindoie-2- carboxylic acid 80
(preparation see below and amine 5. M5 (EEC 441,3 (MtH, 1H NVR (DVSO c10):
6 (ppm 11.45 (‘91) 1H}epﬁ mydobroﬁyﬂﬁiethé’xﬂﬁi-mdole :BH)arboiyi@&oﬁd (TB)IH) 6.97 (d, 1H),
6.46 (d, 1H), %?n H2i 67 (m 64-1),
2.41 (m 2H), Df.A@ (2-hnl, 1368 amap -wow addzm)o 31‘30'7‘80"(%4""?Cir%71 R- md%zfa@wmn 8H) |
1.06 ((;9 6H) .acid ethf@ster 1alR gSh. PmANo) Aripheanghssphid 13 5015l abes 2rmadrdaexy| k aci d et hyl
ester (79) cyclopropyl-methano! (1.65 ml, 12.26 mmol) in 20 mi of THF, so thal the temperature always

remained below 30 0C, Stirring is continued for 2 hours and the solvent is then evaporated,

The crude residue is purified by chromatography (cyclohexane:EtOAc / 95:5). Yield: 1.17 g

(46%).

MS (ESI): 260.1 [M+H]", 1H-NMR (CDCl): & (ppm) 8.85 (3, 1H), 7.4 (s, 1H), 7.19 (t, 1H),

6.99 {d, 1H), 6.45 (d, 1H), 4.4 (q, 2H), 3.95 (d, 2H), 1.41 {t, 3H}, 1.34 (m, 1H), 0.66 (m, 2H),

0.4 {m, 2H).

(2) ° Step B: 4-Cyclopropylmethoxy-1H-Indole-2-carboxylic acid (77)
The 4-cyclobutymethoxy-1H-indole-2-carboxylic acid ethyl ester 78 obtained above Is mixed
with a 2M-solution of KOH in EtOH {16.9 ml, 33.8 mmofl} and stirred for 24 hours. The
solvent is then evaporated and the residue is partitioned bstween water and DCM. The water
layer is acidified with HC] and extracted twice with EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evapoarated to give a
white powder.
Yield: 1.02 g (99%).
MS (ESI): 232.2 [M+H]*, 1H-NMR (CDCly): 5 (ppm) 8.84 (s, 1H), 7.55 (s, 1H), 7.26 (t, 1H),
7.01(d, 1H), 6.48(d, 1H), 3.97 (d, 2H), 1.36 (m, 1H), 0.66 (m, 2H), 0.41 {m, 2H).

Example &

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[2-{4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yi}-amide



To a solution of 4-Benzyl oxy-11-1-indol e-2-carboxyiic acid ethyl ester (29 g,
98.2 mmol) in a mxture of MeOH (750 m) and DCM (500 m) is added 1 gram of
Pd/C (109 . It is hydrogenated under normal pressure for 24 hours. After
filtration and evaporation a white powder is obtained. Yield: 19.639 (97%.
M5 (EST 206.0 [MI-H, 1HNWR (DMSO c10): 6 (ppn) 11.72 (br s, 1H), 9.69 (s,
1H, 7.2 (s, 1H), 7.05 (t. 1H), 6.98 (d_.41-1), 6,38 (d, 1H), 4.33 (q, 2H,
1.32 (t, 3H). (2) Step 13: 4-1sobutoxy-1H I ndol e-2-carboxylic acid ethyl
ester (81) DEAD (10.2 m, 65.28 nmol) Is slowy added to a sol ution of

4- Hydr oxy- 1Hi ndol e-2- carboxylic acid ethyl ester 79 (9.57 g, 46.63 rnnol),
tri phenyl phosphine (17.129, . nml ) and isobutanol (5.9 m, 63.42 nmmol)
in 100 m of Mr, so that tHe tegpe at@re al ways remai ned bel ow 30 00.
Stirring is continued for 3 ho lvent is then evaporated. The

crude mxture ispurified by c N ogﬁ hy Njf\_;lﬂ agel using first

cycl ohexane as eluent, then increasing a A (from5%to 509 .

Yield: 8 g (6599. M5 (ES!'): 250.0 [WHY, 1H NWR ( O-de): 6 (ppm 8.86 (s,

1H), 7,36 (S1Thf]s|ﬂbm5c7un3%sYﬁthesHé}ianﬁeg%@sng Ex&«'ﬁ&:le1@ml4|81 é)@!oprlagglmestﬂm@-ﬂ&ﬂ’ 2H),
ep C

3.86 (d, 21 1’%4 r% 09( d
4-| sobut oxy- 1 °|E'Lr?0‘6‘|’b<-9"ﬁ'°€%i BH&/?HH@ apes g@yled) and ammez1

4- | sobut oxy- hh icsgoda s3meay boxyUR DRSO d;)ES fpph) es&ae(& B4.(62 & gH) 1978 mot) s

i xed Wt HRLLNOR o Kol o Bl W% Sublor (93P 0N ?ﬁ Foped for

bet ween wat erlHar2dB6dmha), 2, Thien, &E), @r3sl(ary g MH) 2@, dHf, ngd (mj 2H), m(naﬂbl) extracted
twice with etiher e washed with brine, drled
B A TR AT 2

over anhydrous so m su aporated to give a beige
powder. Yield: 4. 32 g (93%. M5 (ESI): 234:2 [MtH', 1H NWVR (DMSO-de): (ppm
1

11.74 (br s, 1H), 7.13 (dd, 1H), 7.06 (s, 11-1), 7.0 (d, 1H, 6.49 (d, 11-),
3.85 (d, 21- ExamBled (br s, 1H, 2.1 (m 11-1), 1.03 (d, Bid). - 66 -
Exanple 9 4- Isobutoxy 1H-Indo|e 2-ca rbrrilc acid
[ 1-(2- plperldlnlyl yl) - plcPerId n-4-yl]-

4- Cycopropylmethoxy -1H-indole-2-carbaxylic amd {1 [(S)—2 -(4-hydroxy-piperidin-1-yl)-

propyl]-piperidin-4-y[}-amide

Y0
CEI?_(HCN}NQOH

This compound is synthesized analogously to example 1 from 4-cyclopropyimethoxy-1H-
indole-2-carboxylic acid, 77 {see example 4) and amine 50.

MS {ESI): 455.4 [M+H]", 1H-NMR (CDsOD): & {ppm) 7.14 (s, 1H}, 6.98 {t, 1K), 6.89 {d, 1H),
6.33 (d, 1H), 3.83 (d, 2H), 3.75 (m, 1H), 3.45 {m, 1H), 2.93 {m, 1H), 2.77 (m, 1H), 2.68 (m,
3H), 2.39 (m, 1H), 2.26 (m, 2H), 2.11 (m, 2H), 1.85 (m, 1H), 1.79 (m, 2H), 1.73 (m, 2H), 1.55
{m, 2H) 1.42 (m, 2H), 1.21 {m, 1H), 0.83 (d, 3H), 0.51 (m, 2H), 0.28 {m, 2H}.

Example 7

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-{(S)-2-((35,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



\NTh \--N9 This conpound is synthesized anal ogously to Exanple 1 from

4-/ sobut oxy- 1H-i ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and
amne 1. Ms (ESI): 427.3 [M-hif, 1H NWR (DMV60-1:18): 5 (ppm 11.45 (s, 1H),
8.21 (d, 1H), 7,23 (d, 1H), 7.03 (t, 1H), 6.96 (d, 1H, 3.84 (d, 2H), 3.75
(m 1H), 2,88 (m 2H), 2,38 (m 8H, 2.1 (m 1H), 2.02 (m 2H), 1.78 (m 2H),
1.32-1.63 (in, 9H), 1.07 (d, 6H). Exanple 10

4-i sobut oxy- 1H i ndol e- 2-carboxylic acid -64-

11-[2-(R8)-2-net hyl - pi peridin-114)-ethyli-piperldin-4- yll-am de This
conpound i s synthesi zed anal ogously to Exanple 1 from

4-| sobut oxy- 1H- | ndol e-2- car ylic add BO (preparation see Exanple 8) and
amne 10. M5 (ESI): 441.3 | , I HHNWR (DVM5O-c18): 5 (ppm 11.43 (s, 1H),
8.19 (d, 1H), 7.22 (d, 1H), (t, 1H), 6.97(d, 1Fl), 6.45 (d, 11-0, 3.85(d,
211), 3.75(m 1H), 2.65-2.93(m] 7H), 05 2. 43 (in, 5H, 2.01 (m 25), 1.78
(m 21-f), 1.1-1.62 (m 6H), 01 (d, 3H). Exanple 11 - 67 -

Thi s conmpound i s synthesized 1 from
pay.ady on see Exanple 8) and

4-1 sobut oxy- 1Hi nci ol e-2- car boxyl
This compound is synthesized analogously to example 1 from 4-cyclopropylmethoxy-1H-

anm ne 7.

indole-2-carboxylic acid, 77 (see example 4) and amins 56,

MS (ES): 469.2 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 (t, 1H), €.95 (d, 1H), 6.41 (d, 1H), 4.44 (d, 1H), 3.91 (d, 2H}, 3.74 {m, 1H}, 2.61-
2.95 (m, 6H), 2.04-2.38 (m, 4H), 1.85-1.97 (m, 2H), 1.66-1.81 (m, 3H), 1.45-1.63 (m, 2H),
1.2-1.43 (m, 3H), 0.91 (d, 3H), 0.87 (d, 3H), 0.6 (m, 2H), 0.37 (m, 2H).

Example 8

4-Isobutoxy-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl}-piperidin-4-yi]-amide

T

o

This compound is synthasized analogously to Example 1 from 4-lsobutoxy-1H-indole-2-

C'*xo

carboxylic acid 80 (preparation ses below) and amine 5.

MS (ESI): 441.3 (M+H]", TH-NMR (DMSO-dg): 8 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (d,
1H), 7.03 {1, 1H), 6.97 (d, 1H), 6.48 (d, 1H), 3.84 (d, 2H), 3.75 {m, 1H), 2.99 {m, 1H), 2.53-
2.67 (m, 6H}), 2.41 (m, 2H), 2.1 (m, 1H), 2.02 {m, 2H) 1.78 (m, 2H), 1.48-1.62 (m, 8H), 1.06 -
(d, 6H).

Synthesis of 4-tsobutoxy-1H-indole-2-carboxylic acid {80):



M5 (ESI): 441.3 IMtH)+, 1H- NVR (DVSO-d5): 5 (ppm) 11.44 (s, 1H), 8.2 (d, 1H)),
7.22 (d, 1H, 7.02 (t, 1H, e.e (d, 19), 6.46 (d, 1H), 3.86 (d, 2H), 3.76 (m
1H), 2.86 (rn, 4H), 2.4 (br s, 4H), 2.11 (m 1H, 2.02 (m 2H), 1.9 (m 2H),
1,79 (m 2H), 1.55(m 4H), 1.3 (m 1H), 1.11 (rn, 2H), 1.06 (d, 6H), 0.88 (d,
31-0. Exanple 12 4-1sobut oxy-1H i ndol e-2-carboxylic acid

(142- (2, 6-di et hyl - pi peridin-1-yl1)-ethyl lsgpi peridin-4- yl)-am de This
conmpound |'s synthesized anal ogously to Exanple 1 from

4-1 sobut oxy- 1H i ndor e- 2 carboxylic acid 80 (preparation see Exanple 8) and

ine 27. M8 (EST 4 2 (d, 1H), 7.22
7. A 6 mﬁ“ﬁi“’%g‘% %W@éiggﬁ‘("d%%@ 3. (75(m H)lH), 2. 87
(m 21-1), 2.7% e(mlutlarH)M Bendgory H-iddd)e-2-2arB{iNacid 2thil)esteR(28 ( 98.2 Afb) in 2. 03 (M

S A il staOH TRt Mt pod gl f e Bag B0, oo

4- | sobut oxy- Iiydiopeiated-uRder camimbprebducs fatitft [80rs(Avtee fitatan mnheweeratocamgite 8) and
am ne 12. I\/B';((]ﬁ%r bzgz@ds [ MkHr, 1H NVR (DMVBO-4): 5 (ppm 11 45 (s 1H), 8.21
(d, 1H), 723 1), 7,04 (t, 1H, 6.97 5}9, L) 645& 4.54 (d,

|Fl), 3.84 ( 'efQH?633(9i7§’° (B 2060 I+HY' pH-NMR) (DMSOggha): 5 m)('wflimf 2.49 (br
s 4H), 2.1 (mMHldHs (s 2H 7(2005, 2)) 7.04 ¢ 3rH,- 60a((8) 1/t 8, (0, LD & {3dq, BhD .32 ¢,

3H).

(2)  Step B: 4Isobutoxy-1H-Indole-2-carboxylic acid ethyl ester (81)

DEAD (10.2 mi, 85.28 mmol) is slowly added fo a solution of 4-Hydroxy-1H-indole-2-
carnoxylic acid ethyl ester 79 (8.57 g, 46.63 mmol), triphenylphosphine (17.12 g, 65.28
mmol} and isobutanol (5.9 mi, 63.42 mmol) in 100 mi of THF, so that the temperature always
remained below 30 CC. Stirring is continued for 3 hours and the solvent is then evaporated,
The crude mixture is purified by chromatography on silicagel using first cyclohexane as
eluent, then increasing amounts of EtQAG (from §% to 50%).

Yield: 8 g (65%).

M3 (ESN: 280.0 [M+H]", 1H-NMR (DMSO-d;): 3 (ppm) 8.86 (s, 1H), 7.36 (s, 1H), 7.22 (4,
1H), 8.99 (d, 1H), 6.48 (d, 1H), 4.4 (g, 2H), 3.86 {d, 2H}, 2.2 {m, TH), 1.42 (4, 3H), 1.08 (d,
EBH).

(3)  Step C: 4-1sobutoxy-1H-indole-2carboxyllc acid (80)

4-1sobutoxy-1H-indole-2-carboxylic acid ethyl ester 81 (5.2 g, 19.9 mmol) is mixed with a 1M-
sofution of KOH in EtOH {98.5 mi, 99.5 mmol) and stirred for 24 hours. The solvent is then
evaporated and the residue is partittoned between water and ether. The water layer is
acidifted with HCI and extracted twice with ether. The combined organic layers are washed
with bring, drled over anhydrous sodium sulfate, filtered and evaporated ¢ give a beige
powder.

Yield: 4.32 g (93%). MS (ESI): 234.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm)} 11.74 {br s, 1H),
7.13 (dd, 1H), 7.06 (s, 1H), 7.0 (d, 1H), 6.49 (d, 1H), 3.85 (d, 2H), 3.35 (br s, 1H)}, 2.1 (m,
1H), 1.03 (d, BH).



Exanpl e 14 4-1 sobut oxy- 11 4i ndof e- 2- carboxylic acid

(1-[2-((S)-3-hydroxy-pl peridln-1-yl)-ethyli-piperidin-4- yl}-amde This
conpound i s obtained by preparative separation of racemc naterial using a
chiral HPLC stationary phase (CH RALCEL 0J-H 1170). The absol ute
stereochem stry is assigned by conparison with the enantonedcaily defined
(R) -Isoner of exanple 13. Exanple 15 4-1sobutog-1H i ndol e-2-carboxylic acid
(142- (4- hydr oxy- pi peri di n: 1-y1) - et hyl Fpi P& di n-4-y1)- amide - 69 - This
conmpound i s synthesi zed anal ogously to Exanple 1 from

4-| sobut oxy- 1Hi ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and
am ne 21. M5 (Ex8inple 9443.3 [M+H, 1H NVR (DMSO-d6): 6 (ppm 11.45 (s, 1H), 8.2
(d, 114), 7.23 (d, 1H, 7.04 (t, 1H, 6.97 (d, 1H), 6.45 (d, 1H, 4.5 (d,

2 58 (i, arj Cbgoprfiilehpop ﬁ@?zw"—?%f" By Byl 170

(m 2H), 135(m 2H), 1.06 ( H) . Exanple 16
4-1 sobut oxy- 1H i ndol e- 2- car boxy ic acid

(1.42-(3-hydroxy-8-aza-brcycl o[ 3¥2. 11oct-8-yl)-ethyil pi peridin-4-yl)-am de
HH / é\/\ ,<°
A\
N
H_C )

This compound is synthesized analogously to Example 1 from 4-1sobutoxy-1H-indole-2-
carboxylic acid 8¢ {preparation see Example 8) and amine 1.

MS (ESi): 427.3 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (d,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 3.84 (d, 2H), 3.75 (m, 1H), 2.88 (m, 2H}, 2.38 (m, 8B}, 2.1 (m,
1H}, 2.02 {m, 2H), 1.78 (m, 2H}, 1.32-1.63 (m, 9H}), 1.07 (d, 6H).

Example 10
4-{sobutoxy-1H-indole-2-carboxylic acld {1-[2-(RS}-2-methyl-piperidin-1-yi)-sthyl}-piperidin-4-

yl}-amide

0

S ave

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carbaxylic acid 80 (preparation see Example 8) and amine 10,

MS (ESI): 441.3 [M+H], TH-NMR (DMSO-dg): & (ppm) 11.43 (s, 1H), 8.19 (d, 1H), 7.22 (d,
1H), 7.03 {t, 1H), 6.97 {d, 1H), 6.45 (d, 1H), 3.85 (d, 2H), 3.75 (m, 1H), 2.65-2.93 (m, 7H),
2.05-2.43 {m, 5H), 2.01 (m, 2H), 1.78 (m, 2H), 1.1-1.82 (m, 6H), 1.06 (d, 6H), 1.01 (d, 3H).

Exampie 11

4-Ischutoxy-1H-indele-2-carboxylic acld {1-[2-(4-methyl-piperidin-1-yl}-ethyf}-piperidin-4-y}-

amide



OH This conmpound is synthesized anal ogously to Exanple 1 from

4-| sobut oxy- 1H 1ndol e- 2- carboxylic acid 80 (preparation see Exanple 8) and
amne 24. M5 (EST 469.3 1M+tH)+, 1H NWVR (DMSO-d6): 6 (ppm 8.23 (d, 1H), 7.72
(s, 1H, 6.9-7.1 (m 2H), 6.46 (d, 1H), 4.57 (br s, 1F1), 3.85 (d, 2H, 3.77
(m 1H), 3.2-3.7 (br m 4H), 2.94 (m 2H), 2.75 On, 2H), 2.56(m 21-t},
1.5-2.25(m 15H), 1,06(d, 6H), Exanple 1Z 4-1sobutoxy-1H indol e-2-carboxylic
acid (1-[(S)-2-(4-hydroxy- pi per1di n-1-yi)-propyl | - pi peri di n411)-anmde - 70 -
M5 (ESI): 457.2 [MtHt 1H NWVR (DVMSO-d6): 6 (ppm 11.43 (s, 1H), 8.19 (d, 1H),
7.22(d, 1H), 7.02 (t, 1H), 6.96 (d, 11-1), 6.44 (d, 1H), 4.47 (d, 1H), 3.84
(d, 2H), 3.73 (m 1H), 3.37mm: 11-1), 2.6-2.95 (m 5H), 2.05-2.38 (in, 6H),
1.92 (iii, 11-1), 1.76 (m 2 1.69 (m 2H), 1.2-1.65 (m 4H), 1.05 (d, 6H),

0.92 (d, 3H) Exanpl e 18 4- Isoutoxy H-I ndol e- 2- carboxylic acid
14- ( 2- azepan- 1-yket hyl ) - phenyl ge conpound i's synthesized anal ogously
to Exanple 1 from 4-1 sobut oxy- 3&3@» ic acid 80 (preparatl on see
Exanpl e 8) and ami ne 70. M (E81) H 4 1H (DVMB0O-d1): 6 (ppm

11. 65 (s, 1H) 10.07 (s, 1H), 7.67 (d, 2H), 7. 48 11-1), 7.18 (d, 2H), 7,08

(2tH) , RIS Q{S(C"’”&‘QJG ES%X’%%Q?& #%%OSSI%(EQM%&") o ibufRalale o8 . 213 (m
carboxylic acid 80 (preparation see Example 8) and amine 7.

MS (ESI): 441.3 [M+H]*, 1H-NMR (DMSO-de): & (ppm) 11.44 (s, 1H), 8.2 {d, 1H), 7.22 (4,
1H), 7.02 (t, 1R), 6.95 (d, 1H), 6.46 (d, 1H), 3.86 (d, 2H), 3.75 (m, 1H), 2.86 (m, 4H), 2.4 (br
s, 4H), 2.11 (m, 1H), 2.02 (m, 2H), 1.9 {m, 2H), 1.79 (m, 2H), 1.55 {m, 4H), 1.3 (m, 1H), 1.11
(m, 2H), 1,06 (d, 6H}, 0.88 (d, 3H).

Example 12

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(2,6-dimethyl-piperidin-1-y!)-ethyl]-piperidin-4-

he

o 3

This compound fs synthesized analogously to Example 1 from 4-Isebutoxy-1H-indole-2-

yl}-amide

carboxylic acid 80 (preparation see Example 8) and amine 27.

MS (ESI): 455.3 [M+H]", 1TH-NMR (DMSO-dq): 5 {ppm) 8.2 (d, 1H), 7.22 (d, 1H), 7.04 (1, 1H),
8.96 (d, 1H), 8.45 (d, 1H), 3.85 (d, 2H), 3.75 (m, 1H), 2.87 (m, 2H), 2.7 {m, 2H), 2.43 (m,
2H), 2.32 {m, 2H), 2.1 (m, 2H), 2.03 (m, 2H), 1.78 {m, 2H), 1.45-1.65 {m, 5H), 1.0-1.35 (m,
16H).

Example 13

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-((R}-3-hydroxy-piperidin-1-y}-ethyl}-piperidin-4-
yl}-amide



Exanpl e 19 4-1| sobut oxy-1H i ndor e-2-carboxylic acid

(4- ([ et hyHt et rahydr o- pyran-4-yl}-am noknet hyl | cycl ohexyl)-am de This
conpound |Is synthesi zed anal ogously to Exanple 1 from 4-1 sobut oxy-1H 1 ndol e- 2-
carboxylic acid BO (preparation see Exanple 8) and

trans- 4- Am no- cycl ohexyl net hgnet hyl - (t et r ahydr o- pyran-4-y1)-am ne
(W2000068203) - 71 - Ms (ES1): 442.3 [MtHr, 1H-NWR (DMSO-d); 6 (ppm 11.43
(s, 1H, 8.18 (d, 1H), 7.23(a, 1H), 7.03¢¢§-1H), 6.96 (d, 1H), 8,45(d, 1H),
3.82-3.93 (iii, 4H), 3.74 (in, 1H), 3.22-3.31 (m 2H), 2.7 (s, 3H), 2,45 (m

11-1), 2.18 (m 4H),
S

o

This Eompound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 {preparation see Exarnple 8) and amine 12.

MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm} 11.45 (s, 1H), 8.21 (d, 1H), 7.23 {s,
1H), 7.04 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H}, 4.54 (d, 1H), 3.84 {d, 1H}, 3.75 (m, 1H), 3.42 (m,
1H), 2.62-2.93 (m, 2H), 2.49 (br s, 4H), 2.1 {m, TH}, 2.0 (m, 2H), 1.3-1.9 {m, 11H}, 1.06 (d,
BH}).

Example 14

4-lsobutoxy-1H-indole-2-carboxylic acid {1-[2-({S)-3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-

yl}-amida
Y,
Eb\ 4 V)
¥ O Q

This compound is obtained by preparative separation of racemic material using a chiral
HPLC stationary phase (CHIRALCEL OJ-H 1170). The absolute stereochemistry is assigned
by comparison with the enantiomerically defined (R)-isomer of example 13.

Example 15

4-1sobutoxy-1tH-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl}-ethyi]-piperidin-4-yl}-

amide
EEEW
O
O



2,11 (m 1H, 1.85 (m 4H, 1,6 (m 2H), 1.2- 1.48 (m 5H), 1.06 (d, 6H).
Exanpl e 20 4-1 sobut oxy- 1H 4ndol e- 2- carboxylic acid

(4-(jrnethyl -(tetrahydro-pyran-4-yl)-am nOynet hyl}- phenyl)-am de This
conmpound i s synthesized anal ogously to Exanple 1 from

4- 1sobut oxy- 1H-i ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and
(4- Am no- benzyl ) - net hyr (tetrahydropyran4gyl) - am ne (W9932468). M5 (ESI)
436. 2 [ MtH, 1H NVMR (DVMSO-do): 5 (PPnl) 11 65 (s, 1H, 10.12 (s, 11-1), 7.74
(d, 2H, 7.5 (s, 11-1), 7.27 (d, 2H), 7.09 (t, 1H), 7.02 (d IH, 6.5 (d, 1H),

?“_';3 4- ‘z’ ?Lzl E%%W&%iﬁ%y&@is@@aﬁ@a@To%a&gh)'l%ﬁéxdf l%otﬁltéxghmr@ole-zz 08-2.2 (m

4- | sobut oxy- lddrtiomdio beid 80 Peapbriy see Fxeple 8) and amine 21.
4-{(R) - 1- ' - i - 72 -
(4-{(R)- <@§§ésn(mtmﬁm r 3 RMF%BM@DY& agd@gi.@ef gwlmf gggq)w,ﬂwe

Thi s conpou nt hesi z ana OUS
I Son oo 18 T A 5.5 4. 4300 S0 5. (b DB G A Be Mh b 8) and
am ne 72. 1H), 2.88 (m, 2H), 2.71 (m, 2H), 2.38 (m, 4H), 2.1 (m, 1H), 2.0 (m, 4H), 1.76 (m, 2H), 1.68

(m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.08 (d, 8H).

Example 16

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1}oct-8-yl)-ethyl)-

piperidin-4-yl}-amide

s
NN

This compound is symihesized analogously to Example 1 from 4-[sobutoxy-1H-indole-2-

C”’\_NE,,OH

carboxylic acid 80 {preparation see Example B) and amine 24.

MS (ESI): 469.3 [M+H]", 1H-NMR (DMSO-de): 8 (ppm) 8.23 (d, 1H), 7.72 (s, 1H), 6.9-7.1 (m,
2H), 6.46 (d, 1H), 4.57 {br s, 1H}, 3.85(d, 2H), 3.77 (m, 1H), 3.2-3.7 (br m, 4H), 2.94 (m,
2H), 2.75 (m, 2H), 2.58 {m, 2H}, 1.5-2.25 (m, 15H), 1.08 (d, 6H).

Example 17

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-

4-yi}-amide
h
O
O

This compound Is synthesized analogously to example 1 from 4-isebutoxy-1H-indole-2-

carboxylic acid, 80 (see example 8) and amine 50.



M5 (ESI): 450.2 [MtH, 1H-NWR (DMBO-dc): 6 (ppm) 11.66 (s, 1H), 10,12 (s,
1H, 7.73 (d, 2H, 7.5 (d, 1H), 7.3 (d, 2H), 7.09 (t, 1H), 7.02 (d, 1H), 6.5
(d, 1H, 3.76-3.91 (in, 5H), 3.1- 3.33 (m 2FI), 2.68 (m 1H), 2.04-2.2 (m
4H), 1,36468 (m 4H), 1.28 (d, 3F1), 1.08 (d, 6H). Exanple 22

4- Cycl obut yl met hoxy- 1Hi ndol e- 2- car boxyl i ¢ aci d

[ 1- (2- azepan- 1- yket hyD-pi peridi n-4-yl11- amde MINtNO This conpound is
synt hesi zed anarogoushy to Exanple 1 f r om%4- Cycl obut yl r net hoxy- 11-1-

i ndol e- 2-carboxylic acid 82 (preparation see below) and am ne 5 M5 (EST):
453.3 [MrH, 1H-NVR (DMBO-c18): 6 (ppm 11.43(s, 1H), 8.21 7.19(s,
1H), 7.03 (t, MEHESI)@5D8 IMtHI', IH)NM%(QMSQ@IB) S1pym) 14.48%s. (). 8P 1“37 i n,
(11 1), 2 86 (gl-n 2l ¢ @0)7699&69,1%"344% a9; 2477(drT1H)6ﬁ4 (d221), §.73 (r HH), 3337%% 2.18
in,

G el obit yi mitihama i Fot 85338 bRy ka5 ?%33**?1)6%4%2*)&12165

4- Cycl obut yl ek hpwyt-06X4.-6Hnd0d2ed 3Hyar boxyl ic acid (83) DEAD (2.1 ni, 13.65
mmol) is slowy added to a sol ution of 4-hydroxy-1Hi ndol e-2-car boxyl ic acid
ethyl ester 79 (2 g, 9.75 mmol), triphenyiphosphine (3.58 g, 13.65 mmol) and
cycl obutyl -nmethanol (1.25 m, 12.26 nmmol) In 20 m of THF, so that the
tenperature a lefi8mai ned betow 30 CC. Stirring is contlnued for 2 hours
and the solvent is then evaporated. The crude residue is purified by

h h 70% . M5
?Ers?;n:a it A Xi\']ffhytg 1H N%@%%%&g o dty [? 2829“"?13%'9"% P H)”‘1 ;mﬁgg Es /()1H), 721

(t,lH),698(d 1H), 6.49 ( ,44(q 2H), 4.07 (d, 2H), 2.85 (m 1H),
2.17 (m 2H), 1.95 (in, 4H), 1. 42(t. 3H).

This compound is synthesized analogously to Example 1 from 4-Iscbutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 70.

MS (ESI): 434.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.65 (s, 1H), 10.07 (s, 1H), 7.67 (d,
2H), 7.48 (d, 1H), 7.18 (d, 2H), 7.08 {t, 1H), 7.01 (d, 1H), 6.49 (d, 1H), 3.88 (d, 2H), 2.57-
2.62 {m, 8H), 2.13 (m, 2H), 1.48-1.63 {m, 8H), 1.08 (d, 6H).

Example 18

4-lsobutoxy-1H-indole-2-carboxylic acid {4-{[methyi-{tetrahydro-pyran-<4-yl}-amino]-methyl}-
cyclohexyl)-amida

0
EZWHQ—},C

This compound Is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and trans-4-Amino-cyclohexylmethyl)-
methyl-(tetrahydro-pyran-4-yl)-amine (\#W02000068203)



(2)Step 13; 4-Cycl obutyl met hoxy-1Hi ndol e- 2-carboxyfic acid (82) The

4- cycl obut yl met hoxy- 1H i ndol e- 2- carboxylic acid ethyl ester 83 obtai ned above
is mxed with a 2Msolution of KOHin EtOH (16.9 nl, 33.8 nmol) and stirred
for 24 hours, The solvent is then evaporated and the residue is partitioned
between water and DCM The water layer is acidified with HC and extracted
twice with EtOAc. The conbined organic lagyers are washed with brine, dried
over anhydrous sodium sulfate, filtered and evaporated to give a white powder.
Yi eId 1.659 (99% . Ms (ES!'): 246.3 (MtHr, 1H-NWVR (CDClIs): 6 (ppm) 11.74 (br.

S, 7.14 3 9 5 05 (d,
2H) 2 8 (m @%Es:bzdf)a[ brf ]_léﬁmie]@%si)-d) iﬁgp% Ig(“ig ﬁq) %16@1 1Yo

4- Cycl obut yl ned.noddt. IH}.IBr?Q(Mi g H2 Bed@rith ki)l 3.62-3% (@ 4H) 374 (m, 1H), 3.22-3.31 (m,
(112- (3- (R) - hygroxy- i P?ﬁﬁ&'ﬁ thyﬂa)(ﬁtMm d&?ﬁhﬂh'@sﬁn)m-b Pl eH) @3- Thi s
conmpound is theS|ze anal ogousfy to

4- Cycl obtrtylﬁlfket ﬁ’oﬁ 1£P (fBe- 2- car boxyl i c aC| d 82 (preparatl on see Exanple
22) and am ne 12. I\/B (EV): 455.4 [WM, 1H NWR (DVMBSO-d6): 6 (ppm 11.43 (s,
1H), 8.22 (d, 11-9, 7.19 (s, 1H), 7.03(t, 1H), 6,97 (d, 1H), 6.47 (d, 1H),

4.58 (bra, 1 0§,(d 2H) 3.75 (m 1H), 3.43 (in, 1H), 2.88(m 314),
2.78(m 1H), 1H), 2.42 (br. s, 4H), 1.83-2.2(m 8H), '1.77 (m 4l-1),
1.58 (m 4H), 1.38 (m 2H) - 74 - Exanple 24

4- Cyci obut y 1 netsétanoyy-1itridald @kertidxgia atio i mahy(etchhydro-pyran-4-yl)-amino}-methyl)-

(142- (4- hydrj% y@ A&fd di n-1-y1)-ethyl | pi peridin-4-yl)-amde This conpound Is
synt hesi zed ar gousl y to Exanple 1 from

4- Cycl obut yl met hoxy- 1Hi ndol e- %[Car boxylic acid 82 (preparation see Exanple 22)

and am ne 21. o

This compound is synthesized analogously to Example 1 from 4-lscbutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and (4-Amino-benzyl)-methyl-(tetrahydro-
pyran-4-yl)-amine (WG9932468).

MS (ESI): 436.2 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.85 (s, 1H), 10.12 (s, 1H), 7.74 (d,
2H), 7.5 (s, 1H), 7.27 (d, 2H), 7.09 {t, 1H}, 7.02 (d 1H), 6.5 (d, 1H}, 3.84-3.94 (m, 4H), 3.52
(s, 2H), 3.22-3.32 (m, 2H), 2.6 (m, 1H), 2.08-2.2 (m, 4H), 1.72 (m, 2H), 1.53 (m, 2H), 1.07
{d, 6H).

Example 21

4-{sobutoxy- 1H-indole-2-carboxylic acid (4-{(R)-1-[methy+-(tetrahydro-pyran-4-yi)-aminc}-

ethyl)-phenyl)-amide
éfw

<



M5 (ESI): 455.4 [MrH)t, 1H19MR (DVMBO-c16): 6 (ppm 11,43 (s, 1H), 8.21 (d,
11-1), 7.19 (s, 1H), 7,03 (t, 1H), 6.98 (d, 1F1), 6.47 (d, 1H), 4.49 (s,
11-1). 4.05 (d, 2H), 3.73 (m 1H), 3.41 (m 111), 2.87 (m 2H), 2.78 (m 1H),
2.7 (m 2H), 2.38 (in, 4H 2.14 (m 21--1), 1.83-2.07 (m 8H, 1.76 (m 21-9,
1.68(m 2H), 1.54(m 2H), 1.35 (m 21-9, Exanple 25 4-Cycl obutyl nmet hoxy-11

i -indol e-2-carboxyllc acid

{14243S, 43) - 4- hydr oxy- 3- met hyl pi peri di n- 173r1) - et hyl i - pl peri di n-4-y1)-i ani de
Thi s conmpound i s synthesized anal ogously to exanple 1 from

4-cycl obtrtyl met hoxy-111- indoi e-2-carboxylic acid, 82 (see exanple 22) and

anine 14. MB (TESkdmpolb®is2yfithdsidby bR o EVBMIelb]rom 8-Ifobpteyy- Htinddeps, 1H), 8.21

d, 1H, 7.19 6.46 (d, 11-1), 4.48 (d,
05 8, Y on (d“ggi"yh@c’dss%f%% rgt’“”js‘]"i%a@”pg@eﬂé%qd?p"gg/” Tm 61(1 > 5y (in 4 1),
2.05.2.2 (m M9ESH: mz:wﬁﬂ VR NS08 ot S . E0 1012 (4 8H) B30 (n, 31

411 gcﬁoﬁﬁt({]mt X5(9 1&‘? 7(31' éﬁll‘%? 09 t715-|} 7@(&@4 %@@ 1H), 3.76-3.91 (m, 5H), 3.1-
O S 1, 304 2o M 36 PR 40128 D o &9

Example 22

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid [ 1-{2-azepan-1-yl-ethyl}-piperidin-4-yl}-

amide

o]

CFHWP:CNMQ

‘This compound is synthesized analogously o Example 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see below) and amine 5.

MS (EST): 453.3 [M+H]", 1TH-NMR (DMSO-dg): 5 (ppm) 11.43 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 {t, 1H), 8.96 (d, 1H), 6.47 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 2.86 (m, 2H), 2.78
(m, 1H), 2.65-2.7 (m, 6H), 2.4 (m, 2H), 1.83-2.18 (m, 8H), 1.76 (m, 2H) 1.47-1.63 (m, 10H).

Synthesig of 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (82):

(1)  Step A: 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (83)
DEAD {2.1 ml, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indots-2-carboxylic
acid ethyl ester 79 (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol} aﬁd
cyclobutyt-methanol {1.25 ml, 12.26 mmol) in 20 m! of THF, so that the temperature always
remained beiow 30 OC. Stirring is continued for 2 hours and the solvent is then evaporated.
The crude residue is purified by chromatography (cyclohexane.EtOAc / 95.5).



Thi s conmpound is synthesized anal ogously to Exanple 1 from

4- Cycl obut yl met hoxy- 1Hi ndol e- 2-carboxylic acid 82 (preparati on see Exanpl e
22) and amne 24, M5 (ES!'): 481.3 [MtHr, 1H NVR (DMSO-d6): 5 (ppm 11.44 (s,
1H, 8.21 (d, 1H, 7.19 (s, 111), 7.03 (t, 114), 6.96 (d, 1H), 6.47 (d, 11-0,
4.31 (bra, 11-9, 4.04 (d, 2H), 3.8 (br. S, 1H), 3.74 (m 114), 2.89 (m 2H),
2.78 (m 111), 2.42 (br. m 61-0, 1.7-2.; (m 161-1), 1.56 (m 41-0. Exanple
27 4-Cycl obut yl met hoxy- 1H | ndol e- 2- car béxgﬂ ic acid
(1-1(3)-2-(4-hycfroxy-ptoeridin-110-propyO- pipericfin-4-yl)-amde This

4 cycl obut yI MHOR ST T R EST 2§ T AR skt BB Bhir 3% dnd ami ne
W M5 (ESI): #BI.2 (, MH), 5188'(d, 1BHEMORY, (1BVB@ (150, 4.5 ((Sph)2. BLm5HY 8,17 ff) , 8. 21

d, 1H), 7,18,(s, 7 1H), 6.96 (d, 11-1), 8.45 (d, 111). 4. 46 (cl,
(1H), 2o (d,%ké’i’ﬁs,j‘mé‘.”ﬂ)ﬁ'??ﬁ,(é”iw,H)3.36 (ng, 111),)2.6-2.9(5 (m 6)H), (e

2.04-2.4(m 71-0, 1.83-2.0 (m 4H), 1.54-1.81 (m 41-0, 1.45-1.63 (m 211),
1.23-1.42 (m 211), 0.92 (d, 3H. - 76 - Exanple 28
4- Cycl obut yl nethoxystdjrii detiehitylartHas s Hiitdoft2-earboxylic acid (82)
(1-[(S)-2-((38, 4S) - 4- hydr oxy- 3-net hyl pi peridi n-1-yl)-propyl | -pi perldin-411)--
aml de  OH  Thihe 4cseipRobrimptiioxy-dihindales e din atibgtul s79r B3biiammpbere s migidn
4-cycl ggut yl i R@Wsokdiod dkdiHen 216G [BRXM| 1358 Bebifanc®arédRE2EMAMPTIR 22) and
amne ) solvent is then evaporated and the residue is partitioned between water and DCM. The water

layer is acidified with HC| and extracted twice with EtOAc. The combined organic layers are

washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a

white powder.

Yield: 1.65 g (89%). MS (ESI): 246.3 [M+H]", TH-NMR (CDCly): 8 (ppm) 11.74 (br. s, 1H),

7.14 (t, tH), 7.03 (s, 1H), 6.98 (d, 1H}, .51 (d, 1H), 4.05 (d, 2H), 2.8 {m, 1H}, 2.11 (m, 2H),

1.93 (m, 4H).

Example 23

4-Cyclobutyfmethoxy-1B-indole-2-carboxylie acid {1-[2-(3-(R}-hydroxy-piperidin-1-yl)-ethyl]-

piperidin-4-yl}-amide
U&f\»«"
) HOth

OH
This compound is synihesized analogously to Example 1 from 4-Cyclobutyimethoxy-1H-
indole-2-carboxylic acid 82 {preparation see Example 22) and amins 12.
MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.43 (s, 1H), 8.22 (d, 1H), 7.19 (s,
iH), 7.03 (t, 1H), .97 (d, 1H), 6.47 (d, 1H), 4.58 {br s, 1H), 4.05 (d, 2H}, 3.75 (m, 1H), 3.43
(m, 1H), 2.88 {m, 3H)}, 2.78 (m, 1H), 2.68 {m, 1H), 2.42 (br. s, 4H), 1.83-2.2 (m, 8H), 1.77
{m, 4H}, 1.56 (m, 4H), 1.38 (m, 2H),



M5 (ESI): 483.2 [WHY, 1H NVR (DMSO-cl16): 8 (ppm 11.46 (s, 1H), 8.22 (d, 1Fi),
.19 (s, 1H), 7.03 (t, 1F-1), 6.96 (d, 1H), 6.4e (d, 1H, 4.44 (d, 1H), 4.04
d, 2H), 314 (m 1H), 2.6-2.95 (m 7H), 2.33(m 1H), 2.24(m 1H), 2,02-2.19(m
H, 1.82-2.01 (m 6H), 1.66-1.81 (m 3H), 1.45-1.64 (m 2H), 1.2-1.43 (m
H, 0.91 (d, 31-1), 0.87 (d, 3H). Exanple 29

- (3- Met hyl - but yl oxy) - 1H i ndol e- 2- car boxylic acid

142- ( 4- hydr oxy- pi peri di n-1-y1)-ethyl | pi-géri di n-4-y1) - arni de di hydrochl ori de
This conmpound i s synthesized anal ogously to Exanple 1 from

4- (3-met hyl - butyl n) - 1H ndol e- 2-carboxylic acid (84) (preparation see bel ow)
and ami ne 21.EXamdliei24 110 ng (43%. MS (ESI): 457 [MtH]', 1H NVR (DVBSO-d6): 6
(ppm 11.4(s, 1H), 10.5 - 10.8 (br, 2H), 8.58 (d, 1H), 7.22 (s, 1H), 7.05 (dd,

(m " ary, 1. 65LvanDiiboniiy i gapanhipl bz Boaiondgdtti R uighn- *-° - 22

443- met hy1- bugiydridxydy}dmkidendol e- 2- car boxyl I ¢ acid (84): This conpound is
synt hesi zed anal ogously to (85) from 3-nethyl-butan-1-ol. Yield: 0.549 (100% .
% 730
n_

7
(
4
2
4
{

M5 (ES1): 246 [MHT. Exanpl - Cyclopent y/ nmet hoxy- 1H i ndol e- 2- car boxyl i c
acid (112-(4-hydroxy-pi perldi - ethhyqgpi peri di n-411) - am de

y nC"xNQOH

This compound Is synthesized analogously to Exampie 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see Example 22) and amine 21.

MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dg): § (ppm} 11.43 (s, 1H), 8.21 (d. 1H), 7.19 {s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.47 (d, 1H}, 4.49 (5, 1H), 4.05 (d, 2H), 3.73 (m, 1H), 3.41 {m,
TH), 2.87 (m, 2H), 2.78 (m, 1H), 2.7 (m, 2H), 2.38 (m, 4H) 2.14 (m, 2H)}, 1.83-2.07 (m, 8H),
1.76 {m, 2H), 1.68 (m, 2H), 1.54 (m, 2H), 1.35 (m, 2H),

Example 25

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[2-((35,45)-4-hydroxy-3-methy!-
piperidin-1-yl)-ethyl]-piperidin-4-yi}-amide

¢
CE\H"

This compound is synthesized analogously to example 1 from 4-cyclobttylmethoxy-1H-
indole-2-carboxylic acid, 82 (see example 22) and amine 14.

MS (ESI): 469.2 [M+H]", TH-NMR (DMSO-ds): & (ppm) 11.44 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.48 (d, TH), 4.04 (d, 2R), 3.73 (br m, 1H), 2.64-
2.97 (m, BH), 2.37 (m, 4H), 2.05-2.2 (m, 2H), 1.81-2.05 (m, 7H), 1.65-1.81 (m, 3H), 1.46-
1.65 {m, 3H), 1.27-1.46 (m, 2H), 0.86 (d, 3H).



Thi s conmpound is synthesized anal ogously to Exanple I from

4- Cyci opent yl met hoxy- 1H ndol e- 2- car boxyfic acid 86 (preparation see bel ow)
and am ne 21, M5 (ESD: 469.3 [ MtHr, 1H-NVR (DVMSO-d6): O (ppm 11.42 (s, 1H),
8.19 (d, 1H), 7.18 (s, 1H), 7.01 (t, 11-1), 6.95 (d, 1H), 6.45 (d, 1H), 4.48
(br. a, 1H), 3.93 (d, 2H), 3.72 (m 1H, 3.4 (m 11-0, 3.15 (brs, 1H), 2.86
(m 2H), 2.7 (m 2H), 2.37 (m 4H) 1.99_¢&m 4H), 1.25-1.88 (m 16H).

Synt hesi s of 4-Cycl oPenbi | met hoxy4H- | ndoi e- 2-carboxyllc acid 186)1 (1)Step A
4- Cycl opent yl met hoxy. 1Hi ndol e- 2- carboxylic acid ethyl ester (87) DEAD (5.3
m, 34.1 rrrml[_%r !ﬁ gvﬂy added to a sol ution of

4- hydr oxy- 1H carboxylic acid ethyl ester 79 (2 g, 24.36 rnnol),

trl phenyl phosphi ne (8.959, 34.1 nmol) and cycropentyl - net hanol (3.58 nl,
33.13 mml ) iCcRBbatlimehodiHH-indde-2-eabotyleadddi B Runyeired-ppgddin- eppethgld bel ow 30
OC. Stirring Ipserk?ﬁ’ M}_% for 2 hours and the solvent is then evaporated. The
crude resi du I'S pu by chronat ography (cyci ohexane: Et0Ao / 90:10). -

78 - Yield: 3.88 g (55%. %): 288, [l\/HrHr, 1H NWVR (01DC13): 6 (ppm
8.88 (br. s, 1H, 7,35 (s, 7. 21 (t 6.98 (d, 1H), 6.48 (d, 1H), 4.4
(g, 2H), 3.98 (d, 2H 1 2.47 ( % rn 2H), 1.65 (m 4H), 1.42 (t, 3H
and overlapping rn, 2H). (2)St

4- Cycl opent yl et hoxy 1H i ndol e- 2- caf boxli/ aC| N ”O'l:pe

4- cycl opent yl met hoxy- 1H-i ndol e- 2- carboxylic acid ester 87 obtained

above is mxed with a 2M 9ol ution of KOH in EtOH (33 8 m, 67.6 mmol) and
stirred for 24 hours, The solvent is then evaporated and the residue Is

partitioned hmts\@empouhauﬁymﬁémteetahmgouim EA@’hﬁé 1|fraMQﬁC)jcl%btﬁﬂh€ﬂhﬁiye‘|¢-l wi th HC

and extracted ce Wth The co | ayers are washed with
brine, dried!’ ?F{?gr 'FBEDISAE Fﬂ%gﬁ?qeﬁ‘@m&?% &@'ﬁ‘”é%ﬁ evaporated to give a
white powder MsaEel)da,ams[SHQ AHRRR {DRVBO-IESS Jopm P 60441(s, [y HL 24, (¢ 1HH#) NVR (6 DNI SO- d) -

6 11.7 7 , : o 8- 6.5 (d,
11773 06 (0, iy GrioSpe e 1ol 3, wal gk b 43 2%?(%—. Th 2ty
Exanpl e 31 417(41(m21m. 289 ay 2Hp 28 ). 242 (oh do PR 2.7k (oA &5 6. dH)

[ 1- (2- azepan- 1-yket hyl ) -pipericlin-4-yl1l]- am de NC

Example 27

4-Cyclobutylimethoxy-1H-indcle-2-carboxylic acid {1-[(8)-2-(4-hydroxy-piperidin-1-yi)-propyl}-

piperidin-4-yl}-amide
0?
Qo
O
PO
H H _>—N<:>~OH

This compound is synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-
indole-2-carboxylic acid, 82 {see example 22) and amine 50.

MS (ESI): 469.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.18 (s
1H), 7.03 {t, 1H), 6.96 (d, 1H), 8.46 (d, 1H), 4.46 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 3.36
{m, 1H}, 2.6-2.95 (m, 6H), 2.04-2.4 (m, 7H), 1.83-2.0 (m, 4H), 1.64-1.81 (m, 4H), 1.45-1.63
(m, 2H), 1.23-1.42 {m, 2H), 0.92 (d, 3H).



\N-ir This conpound is synthesized anal ogously to Exanple 1 from

4- (1, 2- Di net hyl - propoxy) - 1Hi ndol e- 2-c-arboxylic acid 88 (preparation see

bel ow) and amne 5. M (ES!'): 455.2 [M+H-If, 1H NWR (DMSO-da 6 (ppm 11.4 (s,
1H, 8.2 (d, 11-1), 7.18(d, 1H, 7.02 (dd, 1H), 6.93 (d, 1H), 6.47 (d, 1H),
4.37 (m 1H), 3.74 (m 1F-1), 2.88 (m 2H), 2.52-2.62 (m 6H), 2.37 (m 2H),
1.89-2.06 (m 3H), 1.75 (m 2H), 1.46-1.62 (m 10H), 1.24 (d, 3H), 1.0 (m
6H). - 79 - Synthesis of 441, 2-Dfirethyl”®propoxv) - 1H | ndol e- 2- car boxyl | ¢ acl d
[88): (1) Step A 4-(1, 2Df net hyl - propoxy) - 1H- | ndol e- 2- car boxyl 1c acid et hyl
ester (89) DEAD (5.3 ml, 341 mmol) is slowy added to a solution of

4- Hydr oxy4H- | asohle 28car boxyl I ¢ acid ethyl ester 79 (5 g, 24.36 mol),

tri phenyl phosphi ne (8.95g, 34.1 nmol) and 3- Met hyl butan-2-ol (3.58 n, 33.13

mml) in 50 m, of T SQ at, the r | WRaY:S | @Bl NE l,ow 30 OC.
Stirring is cérﬁ’\l}’?i%gﬁﬁeﬂ}?ﬂg I g?'é‘?gécr?&%gﬁgg@%ﬁ\@ﬁ? q@g"‘?hgﬁ@éﬁﬁpg}ﬁ%d. The crude
m xture is pupipdrided -typredyl-oiwatdigd-dpayiden silicagel using first cycl ohexane as
el uent, then increasing anounfs of EtOAc (from5%to 509 . Yield: 2.49 (36%,
MBS (ESI): 276.3 [11/1+14]., (B*NMR (CDCla): 6 (ppm) 8.9 (br s, 1H), 7.35 (s,
1H, 7.2 (dd, 1H, 6.96 (d, 1H, 5.5 (d, 1H), 4,4 (q, 2H), 4.34 (t, 1H, 2.03
(m 1H), 1.42 (t, 31-0, 1.31 (¢ 3H), 1.04 (in, el-1). (2) Step B:

4- (1, 2- Dt et hyl - propoxy) 4F1-i ndgl e- 2- gar boxyl i c acid (88)
4-(1,2-Dirrethyl-propoxy)-ll—l—i ~ar ylic acid ethyl ester 89 (2.4 g,
8.72 nrnol) is mxed with a 1Msg0 ti(ﬂ:@iﬂ( [ tOH (418 m, 87.2 mmol ) and
stirred for 48 hours. The solvent s the vg?m‘late @nd the residue is
partitioned between water and ether. The water | r is acidified with HCO and
extracted twce with ether. The conbi ned organic | ayers are washed with brine,
dried over an j f ' _{@Lve a beige
powder . Vi el dfﬂ”‘%@%ﬁﬁg%?%%t%‘ﬂeﬁk% gy st 860y SRR MOS0 0 - 6
(ppm) 6. 92 ( bindole-3-ryrooxylicspid( &2 (sag-gxample) gvhaming)®6. 5. 99 (d, 1H), 6.51 (d, 1H),
4.34 (m 1H), m8(€5): 832 MIH]", 1-RRERADOMS)d,): & (fph) 6 tus G119, Ex2PhIe), B20 (s,

1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.44 {d, 1H), 4.04 (d, 2H}, 3.74 (m, 1H}, 2.6-2.95

(m, 7H), 2.33 {m, 1H), 2.24 (m, 1H), 2.02-2.19 (m, 4H), 1.82-2.01 (m, 8H), 1.66-1.81 (m,
3H), 1.45-1.64 (m, 2H), 1.2-1.43 (m, 2H), 0.81 (d, 3H), 0.87 (d, 3H).

Example 29

4-(3-Methyk-butyloxy)-1H-indole-2-carboxylic acid {1-[2-{4-hydroxy-piperidin-1-y!)-ethyl]-
piperidin-4-yl}-amide dihydrochlorids

N

0

O

This compound is synthesized analogously to Example 1 from 4-(3-methyl-butyloxy)-1H-
indole-2-carboxylic acid (84) (preparation see below) and amine 21,

Yield: 110 mg (43%). MS (ESI): 457 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.4 (s, 1H), 10.5
- 10.8 (br, 2H), 8.58 (d, 1H}, 7.22 (s, 1H}), 7.05 (dd, 1H), 6.95(d, 1H), .48 {d, 1H), 4.1 (t,
2H), 3.4 -3.75 (m, 8H), 2.9 - 3.2 (m, 4H), 1.65 - 2.1 (m, $1H), 0.95 (d, 6H).



4- (2, 2-Di et hyl - propoxy) - 1H-i ndol e- 2-cartoxylic acid [1-(2-azepan-1

-yl .ethyl)-piperidin-4-yl1l- amde - 80 - mO0l-to This conpound Is

synt hesi zed anal ogously to Exanple | from

4- (2, 2-Di net hyl - propoxy) - 1Hi ndol e- 2-carboxylic acid 85 (preparation see

bel ow) and anmine 6, M5 (ESI): 455.3 [MtH, 1H NVMR (DvB048): 5 (ppm 11.47 (s,
1H, 8.25 (d, IH, 7.25 (d, 1H, 7.06 (t, 1H, 6.39 (d, 1H, 6.48 (d, 1H),
3.72-3.84 (n, 3H), 2.92 (m 1H)), 2.54-2.‘8?3”(m 6H), 2.41 (m 2H), 2.04 (m
2H), 1.79(m 2H), 1.5-1.65(m 11H), 1.1 (s, PH). Synthesis of

4- (2, 2-Dirnet hyl - propoxy) - 1Hi ndol e- 2- carboxylic acid 185); (1)Step A

4- (2, 2- Di net hyl - propotcy) - 1H i ndol e- 2- carboxylic acid nethyl ester (90) DEAD
(0.414 ail, 2,66 MmD8 Is slowy added to a solution of 4-Hydroxy-14-indol e-2-
carboxyric aci d nei $ynthestst -3 mdtBB-Butyinyii1Binduiei2)carbaxividhasny [38hosphi ne (698
ng, 2.66 mmol) and 2, 2-Di net hyl - propan-1-ol (228 ng, 2.58 nmmol) in 8 rat of
THF. Stirring is continued for 20 hours and the solvent is then evaporated.
Cyol ohoxane! B Qe ) T Vel et o o (e N (ER) 50T o TN, 11-1- MR
cycl ohexane/ E}. QA : - : ; : r, -1-
(CDOB): .5 (p %‘i-%é.(‘ﬁ(%%oﬁ")s%"gi%‘?-%& 's, 11-9, 7.23 (lid, 1H), 7.0 (d, 1H),
6,47 (d, 1H), 3.95 (s, 3H, 3.74 (s, 2H, 1.0 (s, 9H). .(2)Step B:

4- (2, 2-Di et hyl - propoxy) - 111- | ndot e- 2- carboxylic acid (85)

Example 30

4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyi]-

This compound is synthesized analogously to Example 1 from 4-Cyciopentylmethoxy-tH-

piperidin-4-yl}-amide

indole-2-carboxylic acid 86 (preparation see helow) and amine 21.

MS (ESI); 469.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.42 (s, 1H), 8.19 (d, 1H), 7.18 (s,

1H), 7.01 (t, 1H}, 6.95 (d, 1H), 8.45(d, 1H), 4.48 (br. s, 1H), 3.93 (d, 2H), 3.72 {m, 1K), 34
{m, 1H), 3.15 (br.s, 1H), 2.86 {m, 2H), 2.7 (m, 2H), 2,37 (m, 4H) 1.99 (m, 4H), 1.25-1.88 (m,
16H}.

Synthesis of 4-Cvclopentylmethoxy-1H-indoie-2-carhoxylic acid [86):

{1}  Step A: 4-Cyciopentylmethoxy-1H-indole-2-carboxylic acid ethyl ester (87)
DEAD (5.3 mi, 34.1 mmol) is slowly added fo a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 24.36 mmoal), triphenylphosphine (8.95 g, 34.1 mmol) and
cyclopentyl-methanot {3.58 mi, 33.13 mmol} in 30 ml of THF, so that the temperature always
remained below 30 0C, Stirring is continued for 2 hours and the solvent is then evaporated.
The crude rasidue is purified by chromatography {cyclohexane:EtOAc / 80:10).



4- (2, 2-Di et hyl - propoxy) - 1Hi ndol e- 2- carboxylic acid nmethyl ester 90 (270 ny,
1.03 mol) is dissolved in 20 mMl of THF. A 2Msolution of (JOH in water (5.2
m, 11 nrnol) is added arid the mxture is stirred for 48 hours. The sol vent
is then evaporated and the residue is partitioned between water and ether. The

water layer is acidiffed wwth I-1Cl and extracted twice wwth Et0Ac. The
conbi ned organic | ayers are washed with brine, dried over anhydrous sodi um
sulfate, filtered and evaporated to give @-yell ow powder. - 81 - Yiefd: 230

nmg (90%. MS (ESI). 248.0 [ MtH, 1H NVR (DMBO-d6): 6 (ppm) 11.75 (br s, 1H),
7,13 (dd, H), 7.08 (s, 1H), 7.0 (d, 1H), 8.49 (d, 1H), 4.74 (s, 21-1), 1.97
(s, 9H). Exanpiert 388 ¢ {545%) NS (58I): peam ji+aKy)H-UMRI(QDIOkes Bproas Bty € ¢H),

i d11-[ 2- (4- i | Dad A 8t YA ke 1Bi PRE 9 i
G hydr ocil o 1 4e0 G MrpeR Bt Bod's 8! 848 ke oy BRI Slnde (e BATAAT Bt e 1 11 om
4- (4- et hyl - padByma3d)) -8BHMaid), &-42 (et arsdboyeriaeriaEend2)o1) (preparation see bel ow)

and amne 21. Yield: 145 ng (70%. MsS (ESD: 471 1M+Hr, 1H NWVR (DivISO-dO): 6
(ppm 11.5 (s, 1H), 10.4 -10.7 (br, 211), 8.58(d, 111), 7.25(s, 1H), 7.05 (dd,

L7 2 1 (m 10l Py el Pl ot s @ S nihebi s of
444- et hY| - Perhoaytondrtyhémsial ridedas-Bassilicacr et dsl b? otthihsa sevgeund is
synt hesed analm?x%coi %isﬂlw Z 2!&[-%0!%n orf %g]H% E%Hh(gili.é ﬁ'l? %t/%%ngl'él)oalnd stirred for 24 hours, The

solvent is then evaporated and the residue is partitioned between water and sther. The water

layer is acidiffed with HCI and extracted twice with EtOAc. The combined organic layers are

washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a

white powder,

Yield: 2.55 g (73%). MS (ESI): 260.1 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.73 (br. 5, 1H),

7.12 {t, 1H), 7.02 (s, 1H), 6.98 {d, 1H)}, 6.5 (d, 1H), 3.96 {d, 2H), 2.39 {m, 1H), 1.82 (m, 2H),

1.6 {m, 4H), 1.4 {m, 2H).

Exampie 31

4-(1,2-Dimethyl-propoxy)- 1H-indote-2-carboxylic acid [1 -(2-azepan-1-yl-ethyl)-piperidin-4-yll-

amide

This compound is synthesized analogously to Example 1 from 4-(1 2-Dimethyl-propoxy)-1H-
indole-2-carboxylic acid 88 (preparation see below) and amine 5.

MS (ESI): 455.2 [M+H]", 1H-NMR {DMSO-ds): & (opm) 11.4 (s, 1H), 8.2 (d, 1H), 7.18 (d, 1H),
7.02 (dd, 1H), 6.93 (d, 1H), 6.47 (d, 1H), 4.37 (m, 1H), 3.74 (m, 1H), 2.88 (m, 2H), 2.52-2.62
(m, 6H), 2.37 (m, 2H), 1.89-2.06 (m, 3H), 1.75 (M, 2H), 1.46-1.62 {m, 10H), 1.24 (d, 3H), 1.0
(m, 6H}.



Yiefd: 011 g (94%. MS (ESI): 260 [MH, 1HNWR (DVMSO-d6): 6 (ppm 12,8 (s,
1H), 11.65 (s, 1H), 7.1 (dd, 11-1), 7.0 (s, 11-0, 6.98 (d, 1H), 6.48 (d, 1H),
4.05 (1, 2H), 1.77 (t, 2H), 1.63 (m 1H), 1.35 (m 2H), 0.9 (d, 6H) . Exanple
34 4-(3, 3-Di nei hyl - but oxy) - 1Hi ndol e- 2- carboxylic acid

{1-(2-(4-hydroxy-pl peridin-1-yl)-ethylipiperidirial-yl)-am de di hydrochl oride
tr( This conpound is synthesized anal ogoi ly to Exanple 1 from

4- (3, 3-di et hyl - but oxy) - 1Hi ndol e- 2- car bé %H c add (92) (preparation see bel ow)
and amne 21. Yielth 80 ng (24% . M5 (ES!'): 471 [M+rH ', 1H NVR (DVMSO-d6): 8
(ppm 11,4 (s, 1H) 105(fbr 1H), 8.58(d 1H) 717(s 110 7.0 -.7.1 (m
2H), 6.5 (d, 1H), p ot A4 .2-Dimathyiere - H-Indolg : RCid 8855 (m 4H), 3.1
-3.5(m 8H), 2.0- 2.2 (m 6H), 1, 75 185 (m 4H) 1.03 (s, 9H). Synt hesi s of
443, 3- Di net hy) - but oxy) - 1H-| ndol e- 2-carboxylic acld (92): This conpound is

synt hesi zed anal ogousl 585) from 3, 3-di nethyl -butan-1-ol. Yield: 1.1
(100% . MB (EST! 2605tFR/IP‘HF’(1 M‘?W)M'"d@&%ﬁﬁww iz agid athyl pater (89) 65 (s

1H, 7.12 (d%sfjd't)a i %ﬁ&%@xﬂs@wgﬁaﬂ%t@’a shibiorof 8+9drokyH-hibie2 addyhd - 2H) .

1.75 (t, 2H
4- (Fur an- 2- yf%?@t%k@ﬁjﬂi'ﬁ-lﬁm@él?'ﬁﬂwﬂodiamm?ﬂgll?hoép"éﬂﬂ’dg 959, 34.1 mmol) and 3-Methyl-

[ 1- (2- azepan-gltanl &3 ohi; 83 2EHG)) inSom ¥Or1ra88 G6t tRe temperature always remained
below 30 0C. Stirring is continued for 3 days and the solvent is then evaporated. The crude

mixture is purified by chromatography on silicagel using first cyclohexane as sluent, then
increasing amounts of EtOAc (from 5% to 50%).

Yield: 2.4 g (36%). MS (ESI): 276.3 [M+H]", 1H-NMR (CDCl3): 8 (ppm) 8.9 (br s, 1H), 7.35
(5, 1H}, 7.2 {dd, 1H), 6.96 {d, 1H), 6.5 {d, 1H), 4.4 (q, 2H), 4.34 {t, 1H), 2.03 {m, 1H), 1.42 {t,
3Hj}, 1.31 (d, 3H), 1.04 {m, 6H).

{2) Step B: 4-(1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid (88)
4-(1,2-Dimethyi-propoxy)-1H-indole-2-carhoxylic acid ethy! ester 89 (2.4 g, 8.72 mmol) is
mixed with a 1M-solution of KOH in EtOH (43.8 ml, 87.2 mmol) and stirred for 48 hours. The
solvent is then evaporated and the residue is pariitioned between water and ether. The water
layer is acidified with HCl and extracted twice with ether. The combined organic iayers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
beige powder.

Yield: 2.14 g (99%). MS (ESI): 248.1 [M+H]', 1H-NMR (DMSO-de): & {ppm) 8.92 (br 5, 1H),
7.52 (s, 1H), 7.27 {m, 1H), 8.98 (d, 1H), 6.51 {d, 1H), 4.34 {m, 1H), 2.02 (m, 1H), 1.33 (d,
3H}, 1.04 {(m, 6H).

Example 32

4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl)-
amide



- 83 - This conpound Is synthesized anal ogously to Exanple 1 from

4- (furan-2-yi met hoxy) - 1H ndoi e- 2-carboxylic acid 93 (preparati on see bel ow)
and amne 5. M5 (EST 465.3 [M1-Hl., 1H- NWR (DVBO-d6): 6 (ppnm) 11.48 (s, 1H),
8.13 (d, 11-9, 7.71 (s, 1H), 7.23 (s, 1H), 7.06 (t, 1H), 7.0 (d, 1H, 6,133
(m 2H), 6.48 (s, 1H), 5.13 (s, 2H), 3.72 (m 1H), 186 (m 2H), 2.5-2.6 (m
6H), 2,36(m 2H), 2,0 (m 2H), 1,74(m 2 1.45-1,6(m 10H). Synthesis of
4-f furan-2-yl met hoxy) - 1H | ndol e- 2- car bokgal e acid (93): (1) Step A

4- (furan-2-yl met hoxy) - 1H i ndol e- 2-carboxylic acid ethyl ester (94) DEAD (2.1
m, 13.65 mmol) is slowy added to a sol ution of

4- hydr oxy- 1H i ndol e- 2- car boxyliic acid ethyl ester 79 (2 g, 9.75 nrnol),

tri phenyl phosphi ne (3.58 g, 13&'{?5 mol ) and furan-2-yl nethanol (1.18 nml, 12.26
mmol) in 10 M of 11-1F, so thatgthe tenperature always renmai ned bel ow 30 00.

Stirring is continued for 2 hourk and tyie solvent is then evaporated. The
crude residue is purified by chroire

ap (cycl ohexane: EtOAc / 95:5). Yield:
0.78 g (27%9. (2) Step B: 4-(f

- Y %iy ndol e- 2- carboxylic acid
(93) The 4- (furan-2-yl met hn) - 1H-i nddl e-- Nic hcid ethyl ester 94
obt ai ned above is mxed wth a 1M sol ution of EtOH (13.3 n, 13.3 nmol)

and stirred for 24 hours. The solvent is then evaporated and the reS|due is
partitioned betsweenouns issynthrsizedah@ogousite Emamelc1|fralye1r(242§3"a@thﬂ1pfqp@ﬂ')~\7\hﬂ h HCl and

extracted tw'rﬁl !fv! éJ?bo';@gA&d ngﬁ?p%féﬁpﬁ %b%%e%('v SHyers are washed with brine,

dried over an rous sodiums Itere orated to give a white
powder. i el d\ﬂSCES®2935rﬁdM(+HB%HNMRI-(NN§©(dE)IVB@DBE 11@(ep1prgr)8%2<d7’§*>( Hd 1H), 11.73

(s, 1H), 7.69 STOBJ(EI-WI:M 6.9 d14H£Ta,4aJeé'|)1H)@.7QZse@<im éﬂﬁ)zgﬁ(nSSHﬁsm-w)s(mG 68 (d,
19, 6.61 (s, Fﬁ 41 (m 2317)534@ 2H 179(m 2 516§(m T1H) %"’E"pgnﬁ

Synthesis of 4-{2,2-Dimethyl-propoxy)-1H-indole-2-carboxyiic acid {85}

{1)  Step A: 4-(2,2-Dimethyl-propoxy}-1H-indole-2-carboxylic acid methyl ester
{90)

DEAD (0.414 ml, 2.66 mmoal) Is slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxyhic acid methyl ester 75 (363 mg, 1.8 mmol), triphenylphosphine (698 mg, 2.66
mmol) and 2,2-Dimethyl-propan-1-ol (228 mg, 2.58 mmal) in 8 ml of THF. Stirring is
continued for 20 hcurs and the solvent is then evaporated. The crude mixture Is purified by
chromatography on silicagel using cyclchexane/EtOAG (9/1).
Yield: 271 mg (55%). MS (ESI): 261.8 [M+H]", 1H-NMR {CDCL): 8 {ppm) 8.9 (br s, 1H), 7.39
{s, 1H), 7.23 (dd, 1H), 7.0 (d, 18}, 6.47 {d, 1H), 3.95 (s, 3H), 3.74 (s, 2H), 1.0 (s, 9H).

(2)  Step B: 4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acld (85)
4-(2,2-Dimathyl-propoxy)-1H-indole-2-carboxylic acid methyl ester 80 (270 mg, 1.03 mmol) is
dissolved in 20 mt of THF. A 2M-solution of LIOH in water (5.2 mi, 11 mmol) is added and
the mixture is stirred for 48 hours. The solvent is then evaporated and the residus is
partitioned between water and ether. The water layer is acidified with HC! and extracted
twice with EYOAc. The combined organic layers are washed with brine, dried over anhydrous
sadium sulfate, filtered and evaporated to give a yellow powder.



4- (Fur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d
11-(2-azepan-1-yl-ethyr)-piperidin-4-yl)- amde This conpound is synthesized
anal ogously to Exanple 1 from 4-(furan-3-yl net hoxy)-11-1- indol e-2-carboxylic
acid 95 (preparation see below) and amne 5. M5 (E61): 465.3 [MtHt 1H NWR
(DVSO-(11): 6 (ppm 11.46 (s, 1H), 8.14 (d, 1H, 7.82 (s, 1H, 7,68(s, 1H),
7.22 (s, 1H), 7.06(t, 1H), 6.99(d, 1H), §462(s, 1H), 6.6 (d, 1H), 5.03s, 2H),
3.72 (m 1H), 2.87 (m 21-0, 2.52-2,62 (m 61-1), 2.37 (m 2H), 20(m 2H)),
1.75 (m 2H)

Yield: 230 mg (90%). MS (ESI): 248.0 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.75 (br s,

1H), 7.13 (dd, 1H), 7.08 (s, 1H), 7.0 (d, 1H), 8.49 (d, 1H), 4.74 (s, 21), 1.07 (s, OH).

Example 33

4-(4-Methyl-pentyloxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl}-ethyl]-
pipendin-4-yfl-amide dihydrochloride

LA
I‘; ﬂC"K@_oH

This compound is synthesized analogously to Example 1 from 4-(4-methyl-pentyloxy)-1H-
indole-2-carboxylic acid {91} (preparation see below) and amine 21.

Yield: 145 mg (70%). MS (ESI): 471 [M+H]", 1H-NMR (DMSQ-dg): & (ppm) 11.5 (s, 1H), 10.4
- 10.7 (br, 2H}, 8.58 (d, 1H), 7.25 (s, 1H}, 7.05 (dd, 1H), 8.95 (d, 1H), 6.45 (d, 1H}, 3.85~
4.2 (m, 4H),2.95 - 3.8 {m, 12H), 1.7 = 2.1 (m, 10H), 1.6 {m, 2H), 1.35 (m, 2H), 0.9 (d, 6H).

Synthesis of 4-{4-methyl-pentyloxy)-1H-indole-2-carboxylic acid (91):

This compound is synthesized analogously to (85) from 4-methyl-pentan-1-ol.

Yield: 0.61 g (94%;). MS (ESI): 260 [M-H], 1H-NMR {DMSO-dg): & {ppm) 12.8 (s, 1H), 11.65
(s, TH), 7.1 (dd, 1H), 7.0 (s, 1H), 6.98 (d, 1H), 8.48 (d, 1H), 4.05 {t, 2H), 1.77 (t, 2H), 1.63
{m, tH), 1.35 (m, 2H}, 0.9 {d, 6H).

Exampie 34

4-(3,3-Dimethyl-butoxy)-1H-ind ole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl)-
piperidin-4-yi}-amide dirydrochloride



1.45-1.62 (m 10H). Synthesis of 4-(furan4-yl nethoxy)-1Hindol e-2-carboxylic
acid (95): (1)Step A 4-(furan-3-ylnethoxy)-1HIndol e-2-carboxyl |l c acid et hyl
ester (96) DEAD (2.1 m, 13.65 mmol) is slowy added to a solution of

4- hydr oxy- 1Hi ndol e- 2- carboxylic acid ethyl ester 79 (2 g, 9.75 nmrnol),

tri phenyl phosphine (3.56 g, 13.65 mmmol) and furan-3-ylnmethanol (1.18 m, 12.26
nmmol) in 10 M of THF, so that the tenperature al ways renai ned bel ow 30 OC
Stirring is continued for 2 hours and theBdsolvent |s then evaporated. The
crude residue is triturated with ether and the white precipitate is filtered
off. It contained mainly product. The nother liquor Is purified by

chromat ogr aphy (cycl ohexane: EfQAc / 95:5) and conbined with the first
precipitate. Yield: 3 g (>1 . (2)Step B:

4- (furan-3-yl nmet hoxy)-111-i ndol e- 2-carboxylic acid (85) - 85 - The

4- (furan-3-yl met hoxy) - 1Hi ndol e-"®- carboxylic acid ethyl ester 96 obtained
above is mxed with a 1IMsolution of, KOl in EtOH (35 m, 35 mml) and stirred
for 24 hours, The solvent is th r at and the residue |s partitioned
bet ween water and ether. The wa Nye —{::i di fA d with HCl and extracted
twice with EtOAc. The conbi ned orgaﬁic ay i with brine, dried
over anhydrous sodiumsulfate, filtered and evapor ed to give a white powder.

| d: )
z/'bre y %Eﬁ% ° (ﬁi@ f%TgMﬁi(sE@nt%efizgﬁ?ﬁogBWB E;}Qrghé\'?’ﬁmﬁ %@ dﬁ'rje@%yi Lﬁoi@)tl)’fl?-ml) 127781
(m 2H) 6. 62 infdole-22cprbgxyiis 2@ (325 (preppiptiortsea hpiPw apgt amine 21.
4(Furan- 3-yl ”ﬁrﬁéﬁ?éb{%g%ﬁ%)nﬁé’ @sfaﬁﬁ%ﬁﬂ?*ym ARG rdso d 6 (ppm), 114 (s, 1H), 105

(1-j2-(4- hydroxy eridin- pl peri i S co ound is
Synt hesi 2o all BRGUS! 6- 1#9. BRI A0 #7510 ssw AR Gy

4- (furart - 3- yl3mestga ony) 3.85-mdia), 342 m(nbmeylzloezaa:qndsem(?sea.@qamh)emeﬁas, and

am ne 21. M (QF?) 467 [MI-H, 1HNWR (DMSO-d6): 5 (ppm 11.48 (s, 1H), 8.13
(d, 1H), 7.81 7.68 (t, 1H), 7.22 (d, 1H), 7.06 (t, 1H), 6.98 (d, 1H),
6.62 (s, 11-0, SM(d 1H), 5.03 (s, 2H), 4.48 (d, 11-1), 3.73 (m 1H), 3.4 (m
1H, 2.86 (m 2H, 2.7 (m 21-1), 2.36 (br. s, 4H 2.0 (m 4H, 1.72 (m 4H),
1.62 (m 21-9, 1. 35gynfhesBHdf 4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxytic acld (92);

This compound is synthesized anatogously to (88) from 3,3-dimethyl-butan-1-ol.

Yield: 1.1 g (100%). M3 (ESI): 260 {M-HJ, 1H-NMR (DMSO-dg): 5 (ppm}) 12.8 (s, 1R), 11.85
(s, TH), 7.12 (dd, 1H}, 6.98 (s, 1H), 6.85 (d, 1H), .52 (d, 1H), 4.13 (t, 2H), 1.75 (i, 2H), 1.0
(s, SH).

Example 35

4-(Furan-2-ytmethoxy)-1 H-indole-2-¢carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperdin-4-yi}-

amide
©\/H\Hﬁ‘<3“1@



Exanpl e 38 4-(Furan-3-yl met hoxy) - 1H-i ndol e- 2-car boxylic acid

(142-((36, 4S) - 4- hydr oxy- 3- net hyl pi peddi n- 1-y1) - et hyl 3- pi per 1di n-4-y1}-am de -
86 - NNC NTh \-NRHOH Thi s conmpound is synthesized anal ogotisly to exanple 1
from 4- (furan-3-yl met hoxy) - 1H ndol e- 2-carboxylic acid 95 (preparation see
exanpl e 36) and am ne 14. MS (ESE): 481 2 (N +F114, 1H-NWR (CC300): 6 (ppm
7.63 (s, 1H, 7.51 (s, 11-0, 7.23 (s, Q. 7.13 (t, 1H), 7.04 (d, 1H), 6.6
(d, 1H), 6.57 (s, 11-9, 5.08 (Sr 2H, 5(m 1H), 2.83-3.12 (m 5H), 2.55 (m
4H), 2.21 (m 21-0, 2.11 (m 1H), 1. 64 2.0 (m 3H), 1.51-1.83 (m 5H), 0.99

(d, 3H). Ie 3943Furan3ytrretho -1 gole& xflc aC|d

(L 108 25 o Ry Sy has v Pg SOde s PRI s g T Thi s
Zo??ound |3 S lsuduet@earwwcaefalsemqﬁrauoheemqqpbm dm.ﬁergm 6 and

- (furan- 3- X X an

o ne 20, ne Weromtes s ROR RlRS ety B g T B B 1 ey 216 1a
(d, 11-9, 7. 8®H)(%23 (s1MH),7.06.(68H( .0 [AHH) /6B, o), B.48Hs, 15, B53 (X 2HYLBIY2 (6. 99 (d,
1 8.62 (a, 2 3 1H),
357 (m iy AR 2, g 820 g %é;fﬁdzw o gt ade i Sl [ sy
1.9 (m 114), 10@65 1.8 (m 4H), 1.42-1.62(m214), 1.2-1,4 (m 2H), 0.92 (d,
3H) .

Synthesis of 4-[furan-2-yimethoxy}-1H-indols-2-carboxvlic acid {93):

{1}  Step A: 4-(furan-2-ylImethoxy}-1H-indole-2-carboxylic acid ethy| ester (34)
DEAD (2.1 ml, 13.65 mmol} is slowly added to & solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl aster 79 (2 g, 8.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol) and furan-2-yl-
methanol (1.18 ml, 12.26 mmol) in 10 ml of THF, so that the temperature atways remained
below 30 0C. Stirring is continued for 2 hours and the sclvent is then evaporated. The crude
residue is purified by chromaiegraphy (cyclohexane:E1QOAc / 95:5).

Yield: 0.76 g (27%).

(2) Step B: 4{furan-2-yimethoxy)-1H-indole-2-carboxylic acid (93)

The 4-(furan-2-ylmethoxy)- 1H-indole-2-carboxylic acid ethyl ester 94 obtained above is
mixed with a 1M-solution of KOH in EtOH (13.3 mi, 13.3 mmol) and stirred for 24 hours. The
solvent is then evaporated and the residue is partitioned between water and ether. The water
layer is acidifled with HCI and extracted twice with EtOAcs. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
white powder.

Yield: 0.329 mg (48%). TH-NMR (DMSO-dg): & (ppm) 12.79 (br s, 1H), 11.73 (s, 1H), 7.69 s,
1H), 7.14 (¢, 1H), 7.02 (d, 1H), 6.98 (s, 1H), 6.88 (d, 1H), 661 (s, 1H), 6.47 (s, 1H), 5.16 (s,
2H).



- 87 - Exanple 40 4-(Euran-3-yinmethoxy)-1Hi ndol e-2-carboxylic acid
{1-1(S)-2-((3S,43) - 4- hydroxy-3-net hyl pi perictin-1-yl)-propyii-piperidin-4-yl)
-am de This conpound is synthesized anal ogously to exanple 1 from

4- (furan-3-yl met hoxy) - 1Hi ndol e- 2- car boxyfic acid, 95 (see exanple 36) and
am ne 56. M5 (EST): 495.2 imtHr, 1H- NMR (DVMBO-do): 6 (ppm 11.46 (s, 1H),
814(d. 1H), 7.82(s, 1H, 7.68 (s, 1H, 7,23 (s, 111), 7.05 (t, 1H), 6.99(d,
1H), 6.62 (s, 1H, 6.6 (d, 1H), 5.03 (s,-@&1-1), 4.43 (d, 1H, 3.72 (m 1H),
2.58-2.94 (in, 51-1), 2.32 (m 1H), 2.24 (m 1H), 2.03-2,19 (m 21-0,
1.84-1.96 (m 2H), 1.66-1.79 (m 3H), 1.42-1.62 (m 2H), 1.2-1.41 (m 3)1),
0.91 (d, 3H), 0.86 (1, 31-1). Exanple 41 4-Benzyl og-1H-Indol e-2-carboxylic
acid [1-(2-azepan-1-yl -ethyl)-piperidin-4-yi]-am de This conpound is

synt hesi zed anal ogously to Exanple 1 from 4-Benzyl oxy-11-1-i ndol e- 2-

car boxyl i ¢ aciEtampld 38mine 5. M5 (ESO. 475.3 [MtH)+, 1H NWVR (DMVB046): 5 (ppm
11,5 (s, 1H), 8.16 (d, 1H), 7.3-7.54 (m 51-1), 7.20 (d, 11-0, 7.06 (t, 1H),

7.0 (d, 1H, §. 1 .1 L€ adid i1l .
2. 47-2.62(m gf%@%@%%%ﬁ%&&%&?%ﬁ il Sﬂlazéda'h 1 ﬁetﬁﬁ) éﬁgl) e 1 64(m
10H) . - 88 - a@ésnpl e 42
4- (5-chl oro- benzot ur an- 3-yl netgexy) - 1H i ndol e- 2- car boxylic acid
(1-[(15,9aR) - 1- (oct ahydr oqui nadyj 2i n- 1-yl ) Met hyl i - pl peridi n-4-yl|-am de
di hydr ochl ori de

0

@JQC’“XO

This compound is synthesized analogously to Example 1 from 4-(furan-3-yimethoxy)-1H-
indole-2-carboxylic acid 9% (preparation see below) and amine 5.

MS (ESI): 465.3 [M+H]", 1H-NMR (DMSO-ds}: & (ppm) 11.46 (s, 1H), B.14 (d, 1H), 7.82 (s,
1H), 7.68 (s, 1H}, 7.22 (s, 1H), 7.08 {1, 1H), 6.99 {d, 1H), 6.62 (s, TH), 6.6 {d, 1H), 5.03 {s,
2H), 3.72 {m, 1H), 2.87 (m, 2H), 2.52-2.62 (m, BH), 2.37 (m, 2H), 2.0 {m, 2H), 1.75 (m, 2H)
1.45-1.62 {m, 10H).

Synthesjs of 4-(furan-3-yImethoxy}-1H-indole-2~-carboxylic acld (95):

(1) Step A: 4-(furan-3-ylmethoxy}-1 H-Indole-z-cérboxyllc acid ethyl ester (96])

DEAD (2.1 ml, 13.85 mmol) is slowly added to a solutton of 4-hydroxy-1H-indole-2-carboxytic
acid ethyl ester 79 (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol} and furan-3-yl-
methanol (1.18 mi, 12.26 mmel) in 10 mi of THF, so that the temperature always remained
below 30 0C. Stirring is continued for 2 hours and the solvent is then evaporated. The crude
residue is triturated with ether and the white precipitate is filtered off, It contatned mainly

- preduct. The mother liquor is purified by chromatography (cyclohexane:EtOAc / 95:5) and
combined with the first precipitate. Yield: 3 g (>100%).

(2}  Step B: 4-{furan-3-ylmethoxy}-1H-indole-2-carboxylic acid (95)



Thi s conpound is synthesized from
445- chl or o- beri zof ur an- 3- yl net hoxy) - 1H Mlol e- 2- carboxylic acid (97)
(preparation see below) and anmi ne 61 anal ogously to the nethod described in
example 1. Yield: 200 ny (59%. MS (ESI): 575 [MtHr, 1 HNIVIR (DVS0-4): 6
(ppm 11.5 (s, 1H), 10.1 10.7 (m 211), 8.5 (t, 1H), 8.24 (s, 1H, 7.75 (d,
11-1), 7.68 (d, 1H), 7.37 (dd, 1K), 7.25 gm 111), 7.1 (m 1H), 7.05(d, 111),
6.7 (d, 1H), 5.35 (s, 2H), 4.0 (m 1H), - 3.6 (m 14H, 1.3 2.1 (m 12H.
Reaction Schene 13: - 89 - Synthesis of 4 11ydr oxy-i ndol e-1 a-di carboxylic
acid 1-tert-butyl ester 2- ethi .ester 0021: él% Sterp A .
4- Benzy! oxy- Ni8idfuiansd-dpethepikiHndeleLcgagpoxyic agiq ety ester Wobtained apaveyl  ester (103)
g Senlzyl gxy J{Jgixémmlaei]:u?sc{hﬁ'bb@mm mtaonqtamhsd m&sl} &id sénﬁaﬂforﬂﬁr%m?s ﬂrlc@af)dld sd
issolved in of e ate, an S adde
Then the nixt¥ 'ém 'ss”’%‘?B’F’%CHXtF%a 3%‘6%%?5“' 95'8& ééﬂee%rfn? %t Wi sol ved in
20 M of et hybyeaisetidifie] wiihdHG doe edtdetoptutlsavith AfQAer Tieomopibeked o2 lapalgdarki on t he
reacti on m xt ' The
sﬁ%gvﬁm%hhé)mﬁgd S %ngéram EnuH 5,9|Eh‘xe ﬂﬁer oV SPREAD

m xture is was rtari e organlc payers are
dried over soditapswislf ate and evaporat ed Y| el d: 72 g of a colorless oil, which

is used in thganaxs gS(BSBD) mst(égll}itzsﬁu Nhar, 1HLNMFf {OME0-GN 5 (M) (120 Xer s389, 1M+H) +,
LH NVR (DVBO- 83)5 0 { BRMs 4Py &R, 1% sl (P G ey 262%9,3% 5.07 (s,

2H),

Example 37

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi)-ethyi}-

&?
O
C

This compound is synthesized analogously to example 1 from 4-{furan-3-yimethoxy)-1H-

piperidin-4-yl}-amide

indole-2-carboxylic acld 95 {see exampie 36} and amine 21,

MS {ES1); 467 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.48 (s, 1H), 8.13 (d, 1H}, 7.81 (s,
1H), 7.68 (&, 1H), 7.22 {d, 1H), 7.06 (t, 1H), 6.98 (d, 1H}, 6.62 (s, 1H}, 8.6 {d, 1H), 5.03 (s,
2H), 4.48 (d, 1H), 3.73 (m, iH), 3.4 {m, 1H), 2.868 (m, 2H), 2.7 {m, 2H), 2.36 (br. s, 4H) 2.0
{m, 4H), 1.72 (m, 4H), 1.52 {m, 2H), 1.35 (m, 2H).

Example 38

4-(Furan-3-yimethoxy}- 1 H-indole-2-carboxylic acid {1-[2-((35,48}-4-hydroxy-3-methyl-
piperldin-1-yl)-ethyl]-piperidin-4-yi}-amide



1H, 738 (it, 211), 7.31 (m 1H), 7.21 (s, 1H), 6.92 (d, 1H), 5.26 (s, 2H),
4.28 (q, 2H), 1.56 (s, 9Ff), 1,31 (t, 3H). (2) Step B:

4- Hydr oxy-indole-1, 2-di carboxylic acid 1-tert-butyl ester 2-ethyl ester (102)
103 (46.2 g, 116.8 nmot) is dissolved in ethanol (300 in!) and after addition
of amoniumformale (8,3 g, 128.5 mvol) and 10% Pd-C (5 g) the m xture Is
stirred at roomtenperature for 1 h. Then the mxture is filtered off,
Evaporati on under reduced pressure gave 63899 of a white solid, which is
further purified by recrystallisation fromether / hexanes. Yield: 27.75 g
(78% . MS (ES!): 304 [MHc. 1H NVR (DMBSO-4): 6 (piam) 10.1 (s, 1H), 7,38 (d,
111), 7.26 (5, 1/1), 7.23 (dd H, 6.66 (d, 1H), 4,3 (q, 2H), 1.56 (s, 91-1),
1.3 (t, 3H), Synthesis of Y

4- (5-chl or o- benzof ur an- 3- yl met hoxyl - 1H Mdol e- 2- car boxylic acid (97): (1)Step
A, 2-(Benzotriazol - 1-yl met hoxy)g5- chl or o- benzal dehyde (98)

5- Chl cr o- 2- hydr oxy- benzai dehyde '(8.45 g, 54 mmol) is dissolved in DVE (100
nil) and after addition of 1-( y9~4+H benzotriazol e (9.96g, 59.4 mmol)
and K2CGCs (9.7 g, 70.2 mol ) t gtuNe@N irp at 45C for 1 h (TLC
control). Then the mixture is evaporat 8d \under =t ghy¥@&tuum The residue Is
diluted with ethyl acetate, washed with brine an ed - 90 - over Na2804.
Evaporati on gave 3.9 g of a colorless solid. The product is used in the next
step w thout frastchapouptlisishiteaizieo BnaloGoddhtio edample 1 D24 fuaf-3ayimdihdxg-8bl i d. MS

(ESI): 288 [ M+ 1H- NVR -4): ( 10. 1 8.08 (d, 1H), 7.97
(d, 1Ff), 7. 7@%[&3,'“&996‘!"“%?%@@b‘%paffﬁﬁﬂ"%%%aﬁnp?ea%}aﬁﬂr?'”@‘ks(d, 1H). 7.43 (dd,
1H), 6.96 (s, MEHESH(4) SHEHIBAH-NMR (CD,CD): 3 (ppm) 7.63 (s, 1H), 7.51 (s, 1H), 7.23 (s, 1H),

1- (4- Chl or o- 2-,0x%i 7 I E i 1199 %A 5,5 g, 54
mol ) is di ssg%é%%ﬁthw‘g@ewgﬁ?wg)n%%é%y %%Qﬁﬁﬁ%%?g%h%@hg’éssgﬁ? &:}Ln hydr oxi de
sol ution. Aft&H).addi(mioh 31 @ 2k 2AY kBt o4 ‘i”béﬂhéﬁ('%@33mg,5H)7@).9%dmml ) and
tetrabut yl ammaypj um odide (1,4 g, 3,8 moft, the mxture is refluxed for 18h.
The reaction mxture is diluted wwith DCM washed with water and the organic

| ayers are dried over Na2804. Evaporation gave 18.7 g of a yellow oil, which
is further purified by flash-chromatography (silicagel, ethyl acetate /
hexanes 3:7) Yaxeingdle301.79 (72% of a colorless oil. M5 (ESI): 302 [ MtHr,

1H NVR (DMSO-d5): 6 (ppnm) 8.08 (d, 1H), 7.92 (d, 1H), 7.62 (dd, 1H), 7.5 (dd,

20 ooty Lagtlghs Grenb il ibdbe Loatod f aod s S ERrd St pidfadhays 0 LM

(100) propyll-piperidin-4-yll-amide

é‘\/MO}OOH

This compound is synthesized anzlogously to example 1 from 4-(furan-3-ylmethoxy)-1H-

indcle-2-carboxylic acid, 95 (see example 38) and amine 50,

MS (ESI): 481.2 [M+H]", 1H-NMR (DMSO-dg): 5 (pprn) 11.47 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (s, 1H}, 7.22 (s, 1H), 7.05 (t, 1H), 6.98 (d, 1H), 8.82 (s, 1H), 6.60 (d, 1H), 5.03 (d,
2HY}, 4.45 (d, 1K), 3.73 (m, 1H), 3.37 {m, TH), 2.8 (m, 1H), 2.8 {m, 1H}, 2.6-2.75 {m, 3H),
2.05-2.37 (m, 5H), 1.9 (m, 1H), 1.65-1.8 (i, 4H), 1.42-1.62 (m, 2H), 1.2-1.4 (m, 2H), 0.92 (d,
3H).



99 (25.7 g, 85.1 mml) is dissolved in 300 mM of tetrahydrofurane and cool ed
to -78C. A 2Msolution of LDAin THF (93.7 m, 187.4 nmmop i s added dropw se
within 45 mm The reaction mxture is allowto warnup to room tenperature
within 17 h. Then the reaction mxture is quenched with saturated agueous
ammoni um chl ori de sol ution and evaporated under reduced pressure. The residue
is diluted with ethyl acetate, washed wi_?-p, wat er and brine and dried over
sodi um sul fate. Evaporation gave 17.29 of an brown resin which is further
purified by flash-chromat ography (silicagel, ethyl acetate / hexanes 2:8).

Yi el d: 10.4g s white solid (67%. M5 (ESI): 181 [MH, 1H NWR
(DVBO-d6): O 91 (d, 1H), 7.72 (d, 1H), 7.56 (d, 1H), 7.32 (dd, 1H),
5.18 (t, 11-1), 4.58 (d, 2H). (4)Step D

4-(5- CI;I or(r)] Fqﬁmﬁ By RT3 TEL IRy cdmﬂﬂgﬂicgciﬂi {QF?ﬁmﬁ%WHyﬂm&)B'ﬁz-dwegyi-telr';-butyl
ester et hy e 1 nmo 1 .7 g9, 21.9 mmol),

tri phenyl phoé’fi’ﬁﬁ#’l’éJi (lgaro y)l]aﬂpeggm%— ° and 40% di et hyl azadi car boxyl ate
solution (31.8 nil, 65.8 are dissolved in THF and cooled - 91 - to OC.
Then a solution of N-ethyl dinsopropylamne (11.2 m, 65.8 mol) in THE is
added dropwi se. After the addition is conpleted, the mxture is stirred at
roomtenperature for 2 h. ThenQthe m xture is evaporated under reduced

pressure. The residue is dil 't Oet hyl acetate, washed with saturated
NaHCQO3- sol utl on and dried ov cr ude product I's purified by

Hash- chr omat ography (ethyl ace atﬁ/ He an ﬁj'l_l cage)). Yield: 7.7 g
(759 of a slightly colored oil. M5 (ESP): 4 NVR (DVSO-d6): 6 (ppm
8.27 (s, 1H), 7.79 (d, 1H), 7.63 (d, 1H), 7.53 ( 7. 40 (d 1H), 7. 36

E gd 91::?) Z %’éls I(:émpc@nql:gﬁ syr(llgﬁsgpébnql_ggog[y(tg t.a@rlpﬂle~e1S from 4|_Puran 3-ylmethoxy} 1H-
r o- benzof ur afhddieyhamilax ydid, Dbldes drdrgrisa) andanivé 56 acid (97) 101 (7.7 g, 16.3

mol) is dis f 1.1 mXxture of TH er! anol and
aftez addi t i (ng;ré&%%@“ ng@qﬁjn#olgﬁ%( %ﬂ)‘tet(ﬁeﬁ?n % feétq?rred f or
h at 85C TheriH}, mésmgahvesmwas)e?ios(tewpﬁmaauem ummqs, Hecae &t 1), 6984w e. The

o e orid @fﬁlﬁ*ﬁ“‘)ﬁm’”%hﬁ‘uh*ﬁc"eﬁg‘“%’%“fgu%? th 2, el 2859 10 B o
Yieid: 4.4 gzmw@mmwm&m ), RS2 CES21: 2Pab2 0 R, SR SV TDIVEO. d8) -
5 (ppm 12. 808 3k, 11.7 (s, 1H), 8.25 (s, 1H), 7,79 (d, 1H), 7.62 (d, 1H),
E;(gs I(dd,431H), 7.15 (dd, 1H), 7.0- 7.05(m 2H), 6.71 (d, 1H), 5.39(s, 2H).

npl e

2 H), 1.55

Example 41

4-Benzyloxy-1H-indole-2-¢carboxylic acid [1-(2-azepan-1-yl-ethyl)-pipefidin-4-yl]-amide
(3

9]

O

This compound is synthesized analogously to Example 1 from 4-Benzyloxy-1H-indole-2-

“C”_LO

carboxylic acid and amine 5.

MS (ESI): 475.3 [M+H]", 1H-NMR (DMSO-ds): & (ppm} 11.5 (s, 1H), 8.16 (d, 1H), 7.3-7.54
{m, 5H), 7.28 (d, 1H), 7.06 {t, 1H), 7.0 (d, 1H), 6.6 (d, 1H), 5.18 (s, 2H), 3.74 (m, 1H), 2.86
(m, 2H), 2.47-2.62 {m, 6H), 2.37 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.45-1.64 (m, 10H).



4- (5- Chl or 0- benzot ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid

[ 1- (2- azepan-1-ykethyl)- piperidirr-4-ylEamde - 92 - This conpound is

synt hesi zed from 4-(5-chl oro- henzof ur an- 3- yf met hoxy) - 1H i ndol e- 2- carboxylic
acid (97, see exanple 42) and am ne 5 anal ogously to the nethod described in
exanple 1. Yield: 52 ng (16%. MS (ESO 549 [M4-H)4, 1H NWR (DVBO-d6): 6 (ppm
10.98 (hr s, 1H), 8.12 (s, 1H), 7.68 (d, 1H), 7.53 (d, 1H), 7.0 -7.2 (m 5H),
6.65 (d, 1H, 5.43 (s, 2H, 3.75 (m 1H),882.35 - 2.65 (m 12H), 2.1 (m 2H),
1,8 (m 2H), 1.5 - 1,6 (m 8H). Exanple 44 '

4- (5- Chl or o- benzof ur an- 3-yi met hoxy) - 14 i ndol e- 2- car boxylic acid

{142- (4- hydr oxyappleari di n1-y1)-ethyl hol perl din-4-yl}-amde G \ ii H

/' N-Th\ _10-0H Thi s conpound i s synt hesi zed from

4- (5- chl or o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- ca rbox lic acid see

exanpl e 42) addo-gherpreenzeivEmzl- HQ@U@WWW‘WW@ Cﬁ‘EP’ﬁB‘da"éT’e{é'é Fe-1- W‘:@&’ﬁ’ﬁbl e 1.
Yield: 50 ng qdddin- 11\ﬁmétﬁﬁ-ﬂiperﬁﬁﬂ4-5[l}\/¥kﬂlded1lﬂd1f&bﬁr(d%0 de): 6 (ppm) 11.45 (s,

1H), 8.22 (s, 1H), 8.12 1H), 7.78 (s, 1H), 7.67 (d, 11-0, 7.37 (d, 111),
7.18 (s, 11-0, 7.08 (dd, 1H) old, 111), 6.57(m 1H), 5.33 (s, 211), 4.49
(h, 1H), 3.7 (m 111), 3.4 @ 3185 (m 211), 2.7 (m 2H), 2,5 (m 2H),

2.35 (m 2H), 1.95 (m 411), 1.257 1.8 (m 81-1). Exanple 45

N

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (87) (preparation see below) and amine 81 analogously to the method
described in example 1.

Yield: 200 mg (59%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 11.5 (s, 1H), 10.1
- 10.7 (m, 2H), 8.5 (t, 1H), 8.24 (s, 11), 7.75 (d, 1H), 7.68 (d, 1H), 7.37 {dd, 1H}, 7.25 (m,
1H), 7.1 (m, 1H), 7.05 {d, 1H), 6.7 (d, 1H}, 5.35 (s, 2H), 4.0 (m, 1H), 2.8 - 3.8 (m, 14H}, 1.3
~2.1{m, 12H).

Reaction Scheme 13:

{88} o} (400)




- 93 - This conmpound is synthesized from
4- (5- ohl or o- benzof ur an- 3-yl rnet hoxy) - 1H i ndol e- 2- carboxylic acid (97, see
exanpl e 42) and am ne 14 anal ogously to the method described in exanple 1.
Yield: 85 ng (45% . Ms (ESI): 565 imtFir, 1H NVR (120t, DVMBO-d6): 6 (ppm
11.29 (br s, 1H), 8.2 (d, 1H), 84 (s, IH, 7.74 (s, 1H), 7.57 (d, 1H), 7,34
(d, 1H, 7,22 (s, 1H, 7.09 (m 1H, 5. 72 (d, 1H, 5.39 (s, 2H, 2.6 - 4.1
(m 15H), 1.75- 2.2 (m 8H), 1,00 (d, 3H). Exanple 46
4- (5- Chl or o- benzof ur an- 3-yl net hoxy) 1Hi ndoI e- 2-car boxyI ic acid
{1-[(S)-2-(4- ., ) g :
di hydrochl ori d€ AE 5 - racic ;
4- (5-chl oro- benzoturan 3 yI met hoxy) 1H4MI e-2- car boxyl iC add (97 see
exanpl e 42) and am ne 50 anal ogously to the nmethod described in exanple I.
Yield: 125 ng (71% . Ms (ESI): 565 [MtHr, 1H N YIR (DVMBO-d6): 6 (ppm 11.5 (s,
1H), 10.3 - 10.7 (br, 2H), 8.52 (d, 1H), 8.24 (a. 1H), 7.75 (d, 1H), 7.68 (d,
1H), 7.35 (d) 1H) Step. A2 3-Hemzyldky)-inddled, Adichrbddic acdld O3¢rttbutytster@-efhyid, 1H),
5,35(s, 2H), 5.1 Qs ][E%} 4.05 (m 1119, 2.7 - 3.7 (m 12H), 1.7- 2.1 (m
8H), 1.35/ 1.3 (d, t§l—b rotaners).

4-Benzyloxy-1H-indole-2-carboxylic acid ethyl ester (50 g, 169.3 mmof) is dissolved in 500

ml cf ethyl acetate and DMAP (141 mg, 3.4 mmol} is added. Then the mixture is cooled to
0°C and BOC,0 (36.9 g, 169.3 numal), dissoived in 20 mi of ethyl acetats, is added
dropwise. After completion of addition the reaction mixiure is allowed to stir over night at

room temperature. The mixture is washed with 1M tartaric acid and brine. The organic layers
are dried over sodium suifate and evaporated

Yield: 72 g of a colortess oil, which is used in the next step without further purification.

MS (ESY): 396 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 7.51 (m, 1H), 7.47 (m, 2H), 7.40 (m,
1H), 7.38 (m, 2H), 7.31 (m, 1H), 7.21 {s, 1H), 8.92 (d, 1H), 5.26 (s, 2H), 4.28 (g, 2H), 1.56
(s, 8H), 1.31 (t, 3H),

{2} Step B: 4-Hydroxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester
(102)

103 (46.2 ¢, 116.8 mmal) is dissofved in ethano!l (300 ml) and after addition of ammonium

farmiate (8.3 g, 128.5 mmol) and 10% Pd-C (5 g) the mixture is stirred at room temperature

for 1 h. Then the mixture is fillered off. Evaporation under reduced pressure gave 6,88 g of a

white sclid, which is further purified by recrystallisation from ether / hexanes.

Yield: 27.75 g (78%). MS (ESI): 304 [M-HJ, 1R-NMR (DMSO-d;): & (ppm) 10.1 (s, 1H), 7.38

(d, 1H), 7.25 (s, 1H), 7.23 {dd, 1H), 6.685 (d, 1H), 4.3 {q, 2H), 1.55 (s, 9H), 1.3 (1, 3H).

Synthesis of 4-{8-chloro-benzoifuran-3-yimethoxy)-1H-indole-2-carboxyiic acid (87):

(1)  Step A: 2-{Benzotriazo!-1-yimathoxy)-5-chloro-benzaldehyde (98)

5-Chioro-2-hydroxy-benzaldehyde (8.45 g, 54 mmol) is dissolved in DMF (100 ml) and after
addition of 1-{chlormethyi)-1H-benzotriazole (9.96 g, 59.4 mmol} and K,CQ, (9.7 g, 70.2
mmol} the mixture is stirred at 45°C for 1 h (TLC control). Then the mixture is evaporated
under high vacuum. The residue Is diluted with ethyl acetate, washed with brine and dried



- 94 - Exanple 47 4-(5-Chl oro-benzof uran-3-yl net hn) - 1H i ndol e- 2- car boxyl i c
acid {11(8)-2-((35,48)-4-

hydr og- 3- net hyl - pi peri di n-114) - propyl 1- pi peri di n-4-y1}-am de di hydrochl ori de
Thi s conmpound is synthesized from

4- (5-chl or o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid (97, see
exanpl e 42) and am ne 56 anal ogously to the nmet hod descri bed in exanple 1.
Yield: 123 ng (64%. MS (ESI): 579 [ MrH~®0I1-1-NWVR (DVSO-de): 5 (ppm) 11.5
(s, 1H, 10:4 -10.6 (br, 2H, 8.52 (d, 1H, 8.26 (s, 1H), 7 77(d 1H) 7.68
(d, 1H), 7.38 (dd, 1H), 7.23(s, I—&g,?lz (dd, 11-1), 7.03 ( 1H), 6.7 (d,
114), 6.35 (sove2NpS05. Eyamqmt-on mﬂ)e ok qolgrlessgplid. Phegradust 1§H§ed13ﬂrﬁ net 9-2.1 (m

0, 1 5L O i e 2

(1-1(1819aR) - Itetdo&%lﬂ%%)c%au"%'?lﬁ? ?%'ﬁd“%@?e?%ﬁf'% 1&@5@%{#%&%%;1?@8% de

di hydr ochl or i g0 (s, 1H), 8.08 (d, 1H), 7.97 (d, 1H), 7.78 (dd, 1H), 7.68 (d, 1H), 7.62 (dd, 1H), 7.55 (d,
1H), 7.43 (dd, 1H), 6.95 (s, 2H).

(2)  Step B: 1-(4-Chloro-2-oxiranyl-phenoxymethyl)-1H-benzotriazole (99)
98 (15.5 g, 54 mmal) is dissolved in 150 ml of DCM and 150 ml of 40% aqueous sodium
hydroxide solution. After addition of trimethyfsulfonium jodide (14.3 g, 70.2 mmoi) and
tetrabutylammoniumiodide (1.4 g, 3.8 mmal), the mixture is refluxed for 18h. The reaction
mixture is diluted with DCM, washed with water and the organic layers are dried over
Na,S0O;,. Evaporation gave 18.7 g of a yellow oil, which is further purified by flash-
chromatography (silicagel, ethyl acetate / hexanes 3:7)
Yield: 11.7 g (72%) of a colorless il. MS (ESI): 302 [M+H]", 1H-NMR (DMSO-de): 5 {(ppm}
8.08 (d, 1H), 7.92 (d, 1H), 7.62 (dd, 1H}, 7.5 (dd, 1H), 7.45 (dd, 1H), 7.4 (dd, 1H}, 6.92 (d,
1H), 6.83 (dd, 1H), 3.8 (m, 1H), 2.8 (dd, 2H), 2.48 {dd, 1H).

{3)  Step C: {5-Chloro-benzofuran-3-yl)-methanol (100)

99 (25.7 g, 85.1 mmol) is dissolved in 300 ml of tetrahydrofurane and cooled to -78°C. A 2M
solution of LDA in THF {93.7 ml, 187.4 mmol) is added dropwise within 45 min. The reaction
mixture is allow to warmup to room temperature within 17 h. Then the reaction mixture is
guenched with saturated aqueous ammonium chloride solution and evaporated under
reduced pressure. The residue is difuted with ethyl acetate, washed with water and brine and
dried over sodium suifate, Evaporation gave 17.2 g of an brown resin which is further
purified by flash-chromatography (silicagel, ethyl acetate / hexanes 2:8).

Yield: 10.4g mg of a white solid (67%). MS (ESI): 181 [M-HI, 1H-NMR (DMSO-dg): & (ppm)
7.91(d, 1H), 7.72 (d, 14}, 7.56 (d, 1H), 7.32 (dd, 1H), 5.18 (t, 1H), 4.58 (d, 2H).

(4 StepD: 4-(5-ch!oro-benzofuran-3-yimethoxy)—iﬁdole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester (101)
100 (4 g, 21.9 mmol), 102 (8.7 g, 21.8 mmol), triphenylphosphine (17.3 g, 65.8 mmol) and
40% diethyl azadicarboxylate solution (31.8 ml, 65.8 mmaol) are dissolved in THF and cooled



- 95 - This conpound |Is synthesized from

4- (4-fluoro-benzofuran-3-rethoxy)-1H i ndol e-2- carboxyric add (104)
(preparation see below) and anmi ne 61 anal ogously to the nethod described in
exanple 1. Yield: 49 ng (22.5%. I\/B(ES!): 559.3 [ MtHr, 1H NWVR (DMSO-1:18): 6
(ppm 11,5 (s, 1H), 10.5 (br d, 1H), 10 2 (br d, 1H, 8.45 (rn, 1H), 8.25 (s,
1H, 7.5 (d, 1H), 7.38 (m 1H), 7.25 ngr 7.1 (m 2H), 7.03 (d, 1H), 6,7
(d, 11-0, 5.3 (s, 2H, 4.0 (m 1H), 2.8 -"'3. 6 (m 14H), 1.3-2.1 (m 12H).

Synt hesi s of 4-(4-fiuoro-benzofurari-3-ylmethoxykl H-I n do | 9-2-carboxyl Ic

acid (104): This conmpound. is nt hesi ze f.rom h oxy-.benzal ci ehyde
anal oéousl)y t'8 0tthdh ‘i’PFB‘H'OB(Q%@%WB'E'&‘}’PFBPVaé"fne(géé "5?5%&@3@?%% %’F'Bd 220 ny Y
(49% Iof whi t@omvigeshfdr the dHEEtlérﬁﬁ coB@dte® t}(d\:hlkllilire rﬂmbﬁo@t@temperature for 2 h.

4- (4- Fl uor o- n X I

(1 (214 nydr oty Seufia s phag e Meudiiictye mataty b diulibib et o e o
Thi s conpoundaceigtesyarhnd wity sailurated NﬁHCOS-sqution and dned over Na2S0O4. The crude

4- (4-fluoro- b&am.etﬁyﬁ@me@wha@ﬁmmwarbbny@&% sce%’me %Q%yé ?)Cslﬂﬂgel)( 104, See

exanpl e 48) and am ne anal oPous hod described 1 n exanp
Yiei d: 100 ng'ig§79%g 7%) E’@ﬁ”&htvﬁs@mﬁml Mﬁ](ES') ifii%[Mi/RW BMB@M@P' 6)55((‘??&% 11 45
(s, 1H), 10. 5 gy, 1HH)79 @OH857.6Pw, 1HH).53 @, 49, .80 (d14h), 7.85 @3, N 7.2HE, 7.5 (d,

(s 205, 5. o5 iyl 7 53 4 %4%2‘%‘@%5?89%‘??%% 141 Tes- 21 (m 8.

{§)  Step E: 4-{5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carhoxylic acid
(97)

101 (7.7 g, 16.3 mmol) is dissolved in 15 mi of a 1:1:1 mixture of THF / water / ethano! and
after addition of KOH pellets (5.4 g, 81.9 mmol) the mixture s stirred for 2 h at 85°C, Then
the organic phasse is evaporated under reduced pressure. The residue is dissolved in ethyl
acetate, acidified with 2M HC! and filtered off. The crude product is purified by crystalisation
from ethyl acetate.
Yield: 4.4 g (79%) of white crystais. MS (ESI); 340 [M-H], 1H-NMR (DMSO-dg): 8 (ppm)
12.8 (s, 1H), 11.7 (s, 1H), 8.25 (s, 1H), 7.78 (d, 1H), 7.62 (d, 1H), 7.35 (dg, 1H), 7.15 (dd,
1H), 7.0-7.05 (m, 2H), 6.71 (d, 1H), 5.39 (s, 2ZH).

Example 43

4-(5-Chloro-benzofuran-3-ylmathoxy}-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide

Cl

oo



- 96 - Exanple 50 4-(Benzofuran-3-yl net hoxy)-1Hi ndol e- 2- carboxylic acid

{1-]1 (1S, 9aR) - 1- (oct ahydr oqui nol i zi n-1-yl ) met hyr) - pi peri di n-4-yl yam de

di hydrochl oride This conmpound is synthesized from

4- (benzof ur an- 3-yl met hoxy) - 1H-i ndol e- 2-car boxyl i c add (106) (preparation see
bel ow) and am ne 61 anal ogously to the nethod described in exanple 1, Yield:
68 mg (34% . M5 (EST 541 [ MtHr, 1H NWR (DMBO-d6): 6 (ppm 11,56 (s, 1H), 10,5
(br d, 1H), 102 (br d, 111), 8.5 (t, 1H)-928.18 (s, 1H, 7.72 (d, 1H), 7.6 (d,
11-1), 7.25-7.35 (m 31-1), 7.12 (d, 1H), 7.03 (d, 1H), 6.75 (d, 1H), 5.57
(s, 2H, 4.01 (it, 1H, 2.8-3.6 (m 141-1), 1.3 - 2.1 (m 12H). Synthesis of
4- i benzof ur an-TBis yampoahdiosyitiidizeh tioh é-(2cidar-bexgiuren-Sadnethay D Bi-indolgFdt s conpound

dasarbed 1 or R B QU R drfif ) fEEG SRR e TR ) 6

(ppm 12.8 (bexanpleH), 11,7 (s, 1H), 8.15 (s, 1H), 7.73 (d, 1H), 7.58 (d, |
1-0, 7,33 (ci GheldllSﬁmgg gl sa)llshng?»HF%(mR (BBO-dF: OBpinp10.98Hbr s, 1HN2 (d,

6 2 00 3 i Rl s ST B 65549, 410 540 0,20, 575

{1-] 2- (4- hydr axy 2p6 perssdinntaHl,) 2 1 e, 2y, i1-gahpe) tbr-14-(yl $H)am de -97. -

Example 44

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yN-ethyl]-piperidin-4-yl}-amide

Cl 9
-

.'3'. HC’*‘XOOH

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (97, see example 42) and amine 21 analogously to the method described in
example 1.

Yield; 50 mg (24%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.45 (s, iH), 8.22
(s, 1H), 8.12 (d, 1H), 7.78 (s, 1H), 7.67 (d, 1H), 7.37 (d, 1H), 7.18 (s, 1H), 7.08 (dd, 1H),
7.02 (d, 1H}, 6.67 (m, 1H), 5.33 (s, 2H), 4.49 (b, 1H), 3.7 (M, 1H), 3.4 (m, 1H}, 2.85 (m, 2H),
2.7 (m, 2H), 2.5 {m, 2H), 2.35 (m, 2H), 1.95 (m, 4H), 1.25— 1.8 (m, 8H).

Example 45

4-(5-Chioro-benzofuran-3-ylmathoxy)-1H-Indole-2-carboxylic acid {1-[2-{(35,45)-4-hydroxy-
3-methyl-piperidin-1-yl)-athyi}-piperidin-4-y[}amide



This conmpound i s synthesized anal ogously to exanple 1 from

4- (benzof ur an- 3-yl nmet hoxy) - 1H i ndol e-2-carboxylic acid, 105 (see exanple 50)
and amne 21. ris (ES1): 517.2 [MtHr, 1H-NVMR (DVBO-de): 5 (ppm 11.48 (s, 1H),
8.17 (s, 1H), 8.1 (d, 7.28 (d, 1H), 7.18 (s, 1H), 7.09 (t, 1F-1), 7,01 (d,
3.71 (in, 1H), 3,39 (m 111), 2.84 (m 2H), 2.69 (m 214), 2.35 (m 4H) 1.98
(m 4H), 1.69 (m 4H), 1,48 (in, 2H), 1.34 (m 2H . Exanple 52

4- (Benzof ur an- 3- yr met hoxy) - 1Hi ndol e- 2- ¢ ?boxyl ic acid

(1-(2-((36, 48)-4-hydroxy- 3-net hyl pi peridin-1-yl)-ethyli-piperidin-4-yl)-am de
This conmpound is synthesized anal ogously to exanple 1 from

4- (benzof ur an- 3- yl net hoxy) - i ndol e-2-carboXylic acid (105, see exanple 50)
and amne 14. M5 (ESl): 53%: MtY-114, 1H NVR (DMSO-d6): 6 (ppm 11.48 (s,
1H, 8.17 (s, 1H, 8.11 (d, 1H Y 77.72 (d, 1H, 7,61 (d, 1H, 7.35 (1, 1H),

O
@34‘3
N
H H_CN_\_N .,10H

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmsthoxy)-1H-indole-2-
carboxylic acld {97, see example 42) and amine 14 analogously to the method described in
axampie 1. _

Yield: 85 mg (45%). MS (ESI): 565 [M+H]", 1H-NMR (120°C, DMSO-ds): & {ppm) 11.28 {br s,
1H), 8.2 (d, 1H}, 8.1 (s, 1H), 7.74 (s, 1H), 7.57 (d, 1H), 7.34 (d, 1H), 7.22 (s, 1H), 7.09 (m,
1H), 6.72 {d, 1H), 5.39 (s, 2H), 2.6 — 4.1 (m, 15H), 1.76 - 2.2 {m, 8H), 1.00 (d, 3H).

Exampie 46

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxytic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yi}-propyl}-piperidin-4-y}-amide dihydrochloride

cl P

Oy v

This compound is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (97, see example 42} and amine 50 analogously to the method described in
exampie 1.

Yield: 125 mg (71%). MS (ESI): 565 [M+H]", 1H-NMR (DMSO-de): & (ppm} 11.5 (s, 1H), 10.3
—10.7 {br, 2H), 8.52 (d, 1H), 8.24 (s, 1H), 7.75 (d, 1H), 7.68 (d, 1H), 7.35 (dd, 1H), 7.23 (s,
1H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H}, 5.35 (s, 2H), 5.1 (br, 1H), 4.05 {m, 1H), 2.7-3.7
(m, 12H), 1.7 = 2.1 {m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).



7.29 (1, 1H), 7.19 (s, IF-1), 7.09 (t, 1H, 7.01 (d, 1H), 8,71 (d, 11-1),
5.35 (d, 2H), 4.47 (d, 114), 3.7 (m 1H), 3.3 (m 1H), 2.65-2,91 (in, 5H),
2,34 (m 4H), 1.83-2.04 (m 3H), 1.55-1,77 (m 3H), 1.27-1.63 (m 5H), 0.85
(d, 3H) - 98 - Exanple 53

4- (Benzof ur an- 3-yl met hoxy) - 11- 1-i ndol e- 2- carboxylic acid
{1-1(S)-2-(4-hydroxy-piperldin-1-y1)- pro&yll-pi peridin-4-yl}-am de

Example 47

4-(5-Chioro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-({38,4S)-4-
hydroxy-3-methyl-piperidin-1-y})-propyl]-piperidin-4-yl}-amide dihydrochloride

éﬁ{?ﬁ@“}q,,o“

This compound is synthesized from 4-(5-chlore-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {97, see example 42) and amine §6 analogously to the method described in

Cl

example 1.

Yield: 123 mg (64%). MS (ESI): 579 [M+H]", 1H-NMR (DMSO-ds}: 3 (ppm) 11.5 (s, 1H), 10:4
- 10.8 (br, 2H), 8.52 (d, 1H), 8.26 (s, 1H), 7.77 (d, 1H), 7.68 (d, 1H), 7.38 (dd, 1H), 7.23 {s,
1H), 7.12 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 6.1 (br, 1H), 4.05 (m, 1H), 2.8 —
3.9(m, 13H), 1.9~2.1 {m, 6H), 1.31 (d, 3H), 0.94 (d, 3H).

Example 48

4-(4-F| !uoro—benzofuran-3-y!methoxy)-1 H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octzhydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide dihydrochloride

y
F
0
0
CFM
N H
HﬁCN =



N NNy N)-CH This conpound is synthesized anal ogously to exanple 1 from

4- (benzof ur an- 3-yl nmet hoxy) - 1H i ndol e-2-carboxylic acid, 105 (see exanple 50)
and amne 50. M5 (ESI): 531.3 [MtHt 1H- NWVR (DMSO-c18): 5 (ppm 11.48 (s, 1H),
8.17 (s, 1H), 8.11 (d, 1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 (t, 1H), 7.29 (t,
1H, 7.19 (d, 1H, 7.09 (t, 1H, 7.01 (d, 1H, 6.71 (d, 1H, 5.35 (s, 2H),
4.44 (d, 1H), 3.7 (br m 1H), 3.35 (m 139, 2.97 (m 1H), 2,6- 2.9 (m
41-9,2.0-2.35 (m 41-1), 1.89 (m 1H), 1.63-1.77 (m 3H), 1.4-1.6 (m 3H),
1.2-1.38 (m 3H), 0.90 (d, 31-1). Exanple 54

4- (Benzofura r .

(1-[(S)-2-((3 %fébgﬁﬁrﬁ?%&m&%éd%ﬂl f(&rugt%—bggﬁl]rénc&ﬁﬂemoxy) 1H-indole-2-

met hyl - pi per i @itoxylic gdd (194b(plsﬁbﬁpﬁqmeﬂ Hélew)ang aning §1 gralogosly to tgomethads ( ESQ. 545. 2
jkiH14)., 1Hy ((mgg a (pprn) 11 48 (5, 1H) 8 17 (s, 11-9, 811 (d,
1H, 7. 72 (d, II_ED 1!‘5;\92! H& 7.19 (s, 1H,
7.09 (t, 1H) Yieid: Gﬁrr(gdﬂi MSS( 2 @QSIMFD*I 1i- Ws%ﬂai)ﬁfmmh §@ HH), 3.71(m
1H), 2.59-2. 9% 4 d 6H), 102.(8H, 1), sltﬁég% %225((@11H;L3251(}1 1@ 0ds &, 1r71 (7@5 2H), 1.88

(m 25 161348 fin, Aot wh 87 f B Ay 2P B2 &dw}gyé”@aﬁ i aet

{11( 1S, 9aR) - 1+g-ezt ghytdHaqui nol i zi n- 1-y) rnet hyl | - pi peri di n- 4- 0- ami de
di hydr ochfori de

Synthesis of 4-{4-fluoro-benzofuran-3-ylmethoxy]-1H-indols-2-carboxylic acid (104):

This compound is synthesized from 2-flucro-6-hydroxy-benzaldehyde analogously to the
method described for 97 (see example 42).
Yield: 220 mg (48%) of white crystals. MS (ESI): 324.3 [M-HJ.

Example 49

4-(4-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-plperidin-
"1-yl}-ethyl]-piperidin-4-y}-amide dihydrochloride

o

e

EZIW
N HC”XND_OH

This compound is synthesized from 4-(4-ﬂuorc-benzofuran-3-ylmethoxy)-1 H-indole-2-
carboxylic acid {104, sea example 48) and amine 21 analogously to the method described in
example 1.

Yield: 100 mg (61%). MS (ESI): 535 [M+H]", 1H-NMR (DMSO-d,): & (ppm) 11.45 (s, 1H),
10.5 (br, 1H), 10.35 (br, 1H), 8.48 (d, 1H)}, 8.23 (m, 2H), 7.5 (d, 1H), 7.35 {m, 1H), 7.2 (s,
1H), 7.1 {m, 15}, 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 2.8 ~3.75
(m, 13H), 1.65-~2.1 {m, 8H).



YCN This conpound is synthesized from

4- (6-fl uoro-benzof uran-3-yl net hoxy) - 1H i ndol e-2- carboxylic acid (106)
(preparation see below) and anmi ne 61 anal ogously to the nethod descri bed En
exanple 1. Yield: 80 ng (41.2% . MS (ES!'): 559 [MtH +, 1H- NVR (DMSO-de): 6
(ppm 11_55 (s, 1083 (hr d, 1H), 10.35 (hr d, 1H), 8.5 (m 1H), 8.2 (s, 1H),
7.72 (dd, 1H), 7.58 (dd, 111), 7.25 11-0, 7.2 (m 1H, 7.1 (d, 111), 7.03
(d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 4.0 1%%-i, 111), 2.5 - 3.6 (m 14H), 1,3 -
2.1 (m 12H). Reaction Schene 14: Synt hesi s of

4- (8-fl uoro-banzof uran-3.yl met hoxy) - 1Hi ndol e- 2-carboxylic acid (108): (1)
Step A: (3-Fl kaamplptdénoxy) -acatic acid ethyl ester (107) 3-Fl uoro-phenol
(100g. 892 mmol) is dissolved in acetone (250 nf) and after addition of

chl oro-acetic ideth ter 9g. 1.78 noll
the mixture i é—?ﬁg\z?fﬂgégé—ypg h1@,5\¢q]eq% t%r% KWC a%(ﬂ {/(/rﬁé] ?aolﬁégga?%%%m xture is
filtrated andgtihaizifiillydmethyg)- m@ﬂélmdndirmluﬂlhmrdemoﬂd@duced pressure. Yield: 198 g
(100% of ared oil. (2) Step_B: 2-(3-Fluoro-phenoxy)-3-oxo-succinfc acid

di ethyl ester (108) 60% NaH i +-geral oil (19.5 9,488.4 nmmol) is covered
with 600 nil of dry diethyl € Et hanol (28.1 nil, 444 mmol) is added
dropwi se within 25 mn, Then oxallic acid diethyl ester (66 mM, 468 mmol) is
added dropwise within 20 mn. Aft 10 mn stirring at roomtenperature, the
m xture is heated to reflux A soly ofg 107 (889, 444 rnnol) in 80 m of
dry diethyl ether |Is added dropw wi\ hy' n WMh and the m xture is allowed
to reflux for 1 hour. After cooling wn N tlepperature, the reaction
m xture is poured on 2M HCl (400 m')I i cdf ( nd )extracted with diethyl
ether. The organic layers are dried over sodiumsulRate, ffitatrated and
evaporated. The crude product is purified by filtTation over silica gel

(ethyl acet at ahs BANR d syhinosEUAROF AlicRROaHS HI Qxy?lﬁnmore@dcaﬂdokyncza@ mi ner al

oil could be rermve usi ng a seporat ot)é unne 1329 (100%
{105} (preparation see below) and amine 61 analogously to the method described in

example 1.

Yield: 68 mg (34%). MS (ESI); 541 [M+H]", TH-NMR (DMSO-d): 5 {ppm) 11.56 (s, 1H), 10.5
(brd, 1H), 10.2 (br d, 1H), 8.5 (t, 1H), 8.18 (s, 1H), 7.72 (d, 1H), 7.6 (d, 1H), 7.25 ~ 7.35 (m,
aH), 7.12 (d, 1H), 7.03 (d, 1H), 8.75 (d, 1H), 5.57 (s, 2H), 4.01 (m, 1H), 2.8 — 3.6 (m, 14H),
1.3-2.1 {m, 12H).

Synthesis of 4-'benzofuran-3-yimethoxy!-1H-indole-2-carboxylic acld (105):

This compound Is synthesized from 2-hydroxy-benzaldehyde analogously to the methed
described for 97 (see axample 42).

MS (ESI): 306 {M-HJ, 1H-NMR (DMSO-dg): & (ppm) 12.8 (br s, 1H), 11.7 (g, 1H), 8.15 (s,
1H), 7.73(d, 1H), 7.58 (d, 1 H), 7.33 (dd, 1H}, 7.28 (dd, 1H), 7.15 (dd, 1H), 7.05 (s, 1H),
7.02 {d, 1H), 8.73 (d, 1H}, 5.38 (s, 2H).

Example 51

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi}-
ethyl}-piperidin-4-yl}-amide



(3)Step C. O-Fluoro-benzofuran-213-di carboxylic acid diethyl ester (109) -
101 - 108 (66 g, 221.3 mmol) is dissolved in 245 m of cooled (-15C) conc.
sulfuric acid and stirred for 3 h whereas the reaction m xture slowy warned
up to roomtenperature. Then the m xture is poured onto 1 kg of ice and
extracted with diethyl ether. The organic |ayers are washed with brine, dried
over sodiumsulfate, filtrated and evapogated. The crude product is used in
the next step without further purification. Yield: 19.7g (32% of a yellow
oil. Ms (ESI): 281 [M+11]+, 1H NVR (DMSO-d6): 6 (ppm 7.88 (dd, 1H), 7.82
(dd, 1H), 7.35 (ddd, 1H), 4.38 (m 4H), 1.33 (t, 3H), 1,32 (t, 6H). The
cyci |l sation gave excl usivel @ 6-substituted benzofurane. (4)Step D

6- Fl uor o- benzof ur an- 3- car ba i g acid ethyl ester (110) 109 (40 9, 142.7
mmol ) is dissolved in 300 M off a DVMSO and after addition of sodium chloride
(16.79. 285.4 mmmol) and water 1 mM) the mxture is stirred for 4h at 160C
(tenperature of reaction mxture). Then the mxture is allowed to cool down
and evaporated at hi gh vacuum ue is dissolved in ethyl acetate,
washed with water and brine an ~sgdi um sul fate. Evaporation gave
14.8 g of an red oil, which is furtHer Hukif/i ed_ gy ation over silica ge
(ethyl acetate |I hexanes 2:8). Yield: 7.8 g (26% a yellow solid. M

ESI): 208 f 1H- NVR O-cl19): 6 8.77.(s, 1H),, 7.92 (dd, 1 7.68
Cd. I Ny, 7. J caiaRpund jyemiiesied clalogsppt b Bhamin { 1o #hemkptypindiidtisor
( 6- Fl uor o- benaahddteesrcadiokylic ket M5 tea(ckdmple 80ylahd Ahikd2sol ution in THF (75.9 m,

mol) s i s 361 Gall At PEw R et B 4 Al 9ng e
conpl et ed addH}.i7d@ (d. HE), @b t(driél).i7s354t, HgW@@s (b 1), V.18 &, 1}, 7084t B, 7.h@n t he
reaction m Xt1HL%7'1?d qﬂ?'s%@! é%él;%(é‘mii? K01 £, ﬁ?s}@ﬂe ﬁgaﬁgapo Ofld S added

very sl ow over ‘ce atlon under
reduced pr esé’?]r%{)gza%ﬁe(ms“@ bgfb(fm éHSIéIGP&\T/\/ ‘kH i1 43(f8'9 2 &4 fm, 2H).

4- (6- Fl uor o- benzof ur an- 3-yl met hoxy) -i ndol e- 1, 2-dl carboxylic acid 1-
tert-butyl ester 2-ethyl ester (112) 111 (2 g, 12 mmol), 102 (3.7 g, 12

nmol ), triph phine (9.4 g, 36.1 nmol) and DI PEA (6.2 m, 36.1 nmol)
are dlssolveggéhgegini of THE and cooled to OC. Then 40% et hyl

azodi carboxylate solution in THF (15.7 m, 36.1 nmol) is added dropw se.
Af t er conpl eu€denzefurhf-a-yimethoxy)-1H-indole-2-carboxyiic acid {1-[2-({3S,48)-4-hydroxy-3-methyl-

piperidin-1-y[)-ethyl]-piperidin-4-yi-amide

N 0
éIu: :ﬁ{i"x@\...o“

This compound is synthesized analogously to exampie 1 from 4-(benzofuran-3-ylmethoxy}-

O

1H-indole-2-carboxylic acid (105, see example 50) and amine 14.

MS (ESI): 531.2 [M+H]’, 1H-NMR (DMSO-d): 5 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.1 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 {, 1H}, 7.28 (t, 1H), 7.18 (s, TH}, 7.08 (t, 1H), 7.01 (d,
1H), 8.71 (d, 1H), 5.35 (d, 2H), 4.47 (d, 1H), 3.7 {m, 1H), 3.3 {m, 1H), 2.65-2.81 (m, 5H),
2.34 (m, 4H), 1.83-2.04 (m, 3H), 1.85-1.77 (m, 3H), 1.27-1.63 (m, SH), 0.85 (d, 3H).



addition the mxture Is stirred for 16h (TLC control) at rt. Then the m xture
| s evaporated under reduced pressure. The residue Is diluted wth ethyl
acetate, washed sat. NaHCO3- and NaCl-solution, and dried over Na2SO4. The
crude product is purified by Flash-chromatography (ethyl acetate! hexanes
(1:9), silicagel), Yield: 1.2 g (229% of a red oil. M5 (EST 454 [Wir,
11-1-NVR (DMSO-de): 6 (ppm 8.22 (e, 1H), 7.73 (dd, 1H), 7.58 (dd, 11-1),
7.53 (d, 1H), 7.38 - 7.40 (m 2H), 7.15--9-7.25 (m 1H), 7.05 (d, 11-1), 5.43
(s, 2 H, 405 (g, 2 H, 1.55 (s, 9 H, 1.29 (t, 3 H. (7)Step G

4- (6- Fl uor o- benzof ur an- 3-yl net hoxy) - 1H 1 ndol e- 2-carboxylic acid (108) 112(1.2
g, 2.6 nmmol) igxafpessrved in 30 M of a 1:1:1 mxture of TI-1F, ethanol and
water. And after addition of KOH pellets (742 ng, 13.2 mml) the m xture |Is
stirred for 2h (TLC controlr)] at 85C. Then the prgl;_%ni c. solvent, are renoved
under r educed 4pBegeiurer-3-vimthastriingols-2-cagoyicpidd e - avErsLPRYNN tH- 2Mm Na
The crude pr ogpbg{,u_@;ﬁeriﬁmutﬁxmeoff and dri ed under high vacuum The crude
product (800ng) Is recrystallized fromethl acetate. Yield: 520 ng (60% of
colorless crystals. M5 (ESI 324 [MH, 1H NWR (DVMSO- d8): (ppm 128 (br s,
1H, 11.7 (s, 1H), 8.18 (s, .,7.73 (dd, 1H), 7.57 (dd, 1 H, 7.18 (dd,

1H, 7.15 (d, 1H, 7.05 (s, 11-1), 7.02 (d, 1H), 6.72 (d, 11-1), 5.38 (s,
2H) . Exanpl e 56 4-(6-Fl uoro-benzgf uran- 3-yl met hoxy) - 1H i ndol e- 2- car boxyl i c

acid (142-(4-hydroxy-piperidinl-yl)-et h)d | - pi peridin-4-yl pam de
di hydrochtoride - 103 - This '@1.n I s_synt hesi zed from
4- (6-fl uoro-benzof uran- 3-yl nmet hrs g 1- W%&%xyl ic acid (106, see
h t d
(

exanpl e 55) and am ne 21 anal ogousl yHto R ehi bed in exanple 1.
Yield: 70 ng (38%. M5 (ES1), 535 [Whir, 1HN de): 6 (ppm 11.5 (s,

119 7.6 (dd, T8 Eafouy syntiesiziandegoliyly el 1 el +-EBndpydri s g g % 3
(s, 2H), 5.0 @hundolbid)carbdxyli6adidni08 tdpe edantple ) @ndaminel®H), 1.7 - 2.1 (m 8H).

MS (ESI): 531.3 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.1 (d,

1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 ¢, 1H), 7.29 (t, 1H), 7.19 (d, 1H), 7.09 (¢, 1H), 7.01 (d,

1H), 6.71 (d, 1H), 5.35 (s, 2H), 4.44 (d, 1H), 3.7 (br m, 1H), 3.35 (m, 1H}, 2.97 (m, 1H), 2.6~

2.9 {m, 4H), 2.0-2.35 (m, 4H), 1.89 (m, TH), 1.63-1.77 (m, 3H), 1.4-1.6 (m, 3H), 1.2-1.38 (m,

3M), 0.90 (d, 3H}.

Example 54

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-hydroxy-3-
methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide '

0}
Z

This compound is synthesized analogously to example 1 from 4-(benzofuran-3-yimethoxy)-
1H-indole-2-carboxylic acid, 105 {see example 50} and amine 56.



Exanpl e 57 4-(6-Fl uoro-benzofuran-3-yl net hoxy) - 1H i ndole- 2- car boxy4i c acid
(14-12-((35, 46) 4- hydroxy-3- net hyl - pi peridi n-1-y1l)-ethyl kpi perfdi n-4-ylFam de
di hydr ochl ori de This compound is synthesized from
4- (6-fl uoro-benzot uran- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid (106, see
exanpl e 55) and am ne 14 anal ogously to the nmethod described in exanple 1.
Yie)d: 135 ng (71% . M5 (ESO 549 (MtHL.4g.1H NWVR (DMSO-de): 6 (ppm 11.5 (s,
1H), 10.85 (br, 2H), 8.52 (d, 1H), 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H),
7.24 (s, 1H, 7.2 (in, 1H, 7.1 (dd, 1H, 7.04 (d, 1H, 6.72 (d, 1H), 5.35 (s,
2 2. 6-4.

H), %%e{?zgfur Z[M]r 1H?w%(bM§olfﬁ)s( %)9346(& 1&3)"% 17 ?Wé%@

4- (6-Fl uor o- an- 3-
(1([(3) 2- (Myd’r?dsw;bl)ﬂe@ ﬁ’r Hﬂ)ﬂﬁ 1b})d'p%9|(k6'r')péﬁ%ﬁ HHM\YI;%;L&H]H@ (d,
gl %d][ lochl or{Hgl %71 -(d 104, 535\t|sTm)s¢]wmpqgnsi71m /Y. 5es bz 66l eh 1 (m 1H), 106

uor o- N |1 C , See
exanpl e 55) Wn@ekg %r@l g’é}o é% %Es ﬁgqﬁgéfﬁo%ﬁg‘;gg@%oﬂ*ﬁ %x( nple 1.
Yield: 75 nipH),39)(d, M5 (ESI): 549 1MrHL., 11-1-NVR (DMBO-c18): 6 (ppn) 11.55
(s, 1H), 10.3 -10.7 (br, 2H), 8.53 (d, 1H), 8.2 (s, 1H), 712 (dd, 1H), 7.58
(dd, 1H), 7.24 (s, 1H), 7.2 (m 1H), Ti (dd, 1H), 7.03 (d, 1H), 8.71 (d, 1H),
5.33 (s, 2H) 5.1§br, 1H), 2.8 - 4.1 (m 13H), 1.7 - 2.2 (m 8H), 1.351 1.3

(d, 3H) (roteapieds

4-{6-Fluoro-benzofuran-3-ylimsthoxy)-1H-indole-2-carboxylic acid {1-{(15,9aR)-1-(octahydro-
quinolizin-1-yl)methyi}-piperidin-4-yl}-amide dihydrochloride
F

\.O

?
DRR
N

This compound is synthesized from 4-(B-fluoro-benzofuran-3-yimethoxy)- 1H-indole-2-
carboxylic acid (106) (preparation see below) and amine 61 analogously to the method
described In example 1,

Yield: 80 mg (41.2%). MS (ESI): 559 [M+H]", 1H-NMR (DMSQ-ds}: & (ppm) 11.55 (s, 1H),
10.63 {brd, 1H), 10.35 (br d, 1H), 8.5 (m, 1H), B2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.25
(m, 1H), 7.2 (m, 1H), 7.1 (d, 1H), 7.03 (d, 1H), 8.7 (d, 1H), 5.35 (s, 2H), 4.0 (m, 1H), 2.6 -
3.8 (m, 14H), 1.3 - 2.1 (m, 12H).

Reaction Schema 14:




Exanpl e 59 4-(6-Fl uoro-benzofuran-3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d

{1-R6)-2- ((35, 46) - 4-
hydr oxy- 3- met hyl - pl peri di n-1-y1)-propyl] - pSperi di n-4-yl)-am de This conpound

i s synthesized anal ogously to exanple 1 from 4-(6-fl uom benzof uran- 3-
yl met hoxy) - 1H 1 ndol e- 2- car boxyl f ¢ aci d,
(ES1): 463.2 [MAH1 1H NWMR (DMSO c10): 6iopppm 11.48 (s, 1H), 8.19 (s,

105 (see exanple 55) and am ne 56, M5
1H)

7.01

8.11 (d, 1H), 7.71 (dd, 1H), 7.58 (dd, 1H), 7.19 (m 211), 7.09 (t,1 hl),

(d, H, 6.7 (d, 1H, 5.34 (s, 2H), 4.43 (d, 1H), 3.71 (m 1H), 2.58-2.92 (nn,
6/-1), 2.31 (m 111), 2.22 (m 1H), 202-2.18 - 105 - (m 2H), 1.89 (m 2H),
1.64-1.78 (m 3H), ».42-1058.4m 2H)e 14( c2|—|)f 0.9 (d, 3H), 0.86 (d,
3H). Exanple 60 45SoFtuor 9- be Q,LHg x © 1H i ndol e- 2- cer boxylic
acid (1-[(1S,8aR)- lnm(nﬁ)Cta draqzm nol £ z{{n 1my®m pfpgjg,!,dln 2 ?LYam de

jj (DN This gohpoundTs thesrl—zed om —

4- (5-fl uoro-Henzof ur an- 3ryl net hoxy)r1Hi ndol e- 2- car boxyl ic acid (113)

exanpl e 1.

(preparation see bel ow) an%“am ney 61 anal ogously to the rret hod described in

_/
m B é:u: e ém;"
R O'Lo H
)v

Synthesis of 4-(8-fluoro-benzofuran-3-ylmethoxyl-1H-indole-2-carboxylic acid {106):

{1)  Step A: (3-Fluoro-phenoxy)-acetlic acid ethy] ester (107)

3-Fluoro-phenol (100 g, 892 mmol) is disscived in acetone (250 ml) and after addition of
chloro-acetic acid ethyl ester {114 ml, 1.07 mol) and K2CQ3 (249 g, 1.78 mol} the mixture is
refluxed for 24h. After cooling down to 0°C, the mixture is filirated and the fiitrate is
evaporated under reduced pressure. Yield: 198 g (100%) of a red oit.

{2)  Step B: 2-(3-Fluoro-phenoxy)-3-oxo-succinic acld diethy! ester (108}

80% NaH in mineral oil (19.5 g, 488.4 mmoi) is covered with 800 mi of dry diethyl ether.
Ethanol (28.1 ml, 444 mmol) is added dropwise within 25 min, Then oxalic acid diethy} ester
{66 ml, 488 mmal) is added dropwise within 20 min. After 10 min stlrring at room
temperature, the mixture is heated to reflux. A solution of 107 (88g, 444 mmol) in 80 ml of
dry diethyl ether is added dropwise within 30 min and the mixture is sliowed to reflux for 1
hour. After cooling down {o room {emperaturs, the reaction mixture is poured on 2M HCI
{400 mi) / ice (400 g) and extracted with diethyl ether. The organic layers are dried over
sodium sulfate, filtatrated and evaporated. The crude product is purified by fittration over
sifica gel (ethyl acetate / hexane 1:1), Evaporation gave 140 g of an red oil. The mineral oil
could be removed using a separatoty funnel. Yield: 132 g {100%).

{3)  Step C: 6-Fluoro-benzofuran-2,3-dicarboxylic acid diethyl ester {108)



Yield: 840 ng (72.5% . M5 (ESI): 559 [ION 11141MR (DMSO-de): 5 (ppm 11.45
(s, 1H, 8.23 (s, 1H 8.1 (d, 1H), 7.64 (ddi 111), 7.48 (dd, 1H), 7.17 (m
2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.68 (d, 1H), 5.35 (s, 2H), 3.75 (m 1H),
2.65 -2.65 (m 4H), 2.47 (m 1H), 2.25 (dd, 1H), 1.2- 2.05 (m 20H).

Synt hesi s of 4-(5-fluoro-benzofuran-3-yl net hozy)-1H | ndol e- 2-carboxylic acid
(113): This conmpound is synthesized from 4- Nor a- phenol anal ogously to the
nmet hod descri bed for 106 (see exant 66).-WB-(EST 324.2 (MH, 1H NWR
(DVBO-4): 5 (ppm 12.81 (bra, 1H), 11.7 (s, 1H), 8.24 (s, 1H), 7.64 (dd, 1H),
7.51 (ad, 1 H), 7.15 (rn, 21-1), 7.05 (m 2H), 6.7 (d, 11-0, 5.37 (s, 21-0.

- 106 - Exanpl®ssh g, 221. 3mmol) is dissolved in 245 ml of cooled (-15°C) conc. sulfuric acid and

4- (5-F b

(18 (ot (4 hyar GG prp@mhﬁr%afq%r S0 g P et 55 B a3 T o1 e
7-\ _ND OH Thitse mistoyospairadsonyhitdy siezod eftraciad with diethyl ether. The organic layers are
4-(5-fluoro-b SDAR iR B Mﬁéa%&%&}.mﬂshhdt@%h@a dnd APAANY IThE cagh Flofukt s 3, see

exanpl e 60) an am ne anal ogous he met hod described in exanple 1.
Yi el d: 160 ng yseioghe g step@itiou e"[ﬂb‘ﬁ‘ﬁ%ﬂtm“ll 1-NVR (DVSO-do): d (ppm) 11.5

(s, 1H), 10. 65{1&@19’1;!‘(@2%)39%5@0@1% MSHEs)): 81 P+ NHAMRLIDMSB S (pem) 7188) , 7. 65

(3 21, 4 12 @i et A s B daglad Iy g B dg Sk ), 0

8H). Exanpl e G3clisation gave exclusively the 6-substituted benzofurane.

{4)  Step D: 6-Fluoro-benzofuran-3-carboxylic acld ethyl ester (110)

109 (40 g, 142.7 mmol) is dissolved in 300 ml of a DMSO and after addition of sodium
chioride (16.7 g, 285.4 mmof} and water (5.1 ml) the mixture is stirred for 4h at 160°C
(temperature of reaction mixture). Then the mixture is ailowed to cool down and evaporated
at high vacuum. The residue is dissolved in ethyl acetate, washed with water and brine and
dried over sodium sulfate. Evaporation gave 14.8 g of an red oil, which is further purified by
filtration over silica gel (ethyl acetate / hexanes 2:8).

Yield: 7.8 g (26%) of a yellow solid. MS (ESI): 208 [M]’, 1H-NMR (DMSQ-dg): & (ppm) 8.77
(s, TH), 7.92 (dd, 1H), 7.68 (dd, 1H), 7.28 (ddd, 1H), 4.35 (q, 2H), 1.32 (1, 3H).

(8) Step E: (6-Fluoro-benzofuran-3-yl)-methanol {(111)

1M LiAlH4-solution in THF (75.9 ml, 75.9 mmol) is diluted with 100 ml of THF and cooled to
0°C. 110 (7.9 g, 37.9 mmol) is dissolved in 100 mi of THF and added dropwise within 30
min. After completed addition the mixture is allowed to stir at rt for 2h. Then the reaction
mixture is cooled to -15°C and 10 ml of a 1M NaOH solution is added very slowly. The the
mixture is filtrated over ceiite and evaporation under reduced pressure gave 5.3 g of a vellow

oil,

{6)  Step F: 4-(6-Fluoro-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester (112)
111 (2 g, 12 mmol), 102 (3.7 g, 12 mmol), triphenylphosphine (9.4 g, 36.1 mmol) and DIPEA

(6.2 ml, 36.1 mmol) are dissolved in 50 ml of THF and cooled to 0°C. Then 40% ethyl
azodicarboxylate solution in THF (15.7 mi, 36.1 mmol) is added dropwise. After completed



4- (5- Fl uor o- benzof ur an- 3-yl met hoxy) - 11- 1-i ndol e- 2- car boxyl i ¢ add

{142- ((3R 412,5S)-4-

hydr oxy- 3, 5-cl i net hyl - pi peridin-1-y1l)-ethyll-piperidin-4-)41-am de

&hydr ochl ori de This conmpound is synthesized from

4- (5-fiuoro-benzofurart-3-yl net hoxy)-1H i ndol e-2- carboxylic add (113, see
exanpl e 60) and am ne 41 anal ogousty toﬂb?e net hod described In exanple 1 -
107 - Yierd: 110 ng (56%. MS (ESI): 563 1HNWR (DMSO-de). 5 (ppm 11:5
(s, 1H), 10.5 - 10.7 (br, 2H), 8.5 (d, IN), 822(s | H), 763(dd 1H), 7.49

5115 5 b5 ( BPoRelie maiss® ety 50 g Sodng o, i i ediitde > 6y 1% o5

(d, 6H). ExanpdesrediBced pressure. The residue Is diluted with ethy! acetate, washed sat. NaHCOS—

4-(5-Fl uoro- Qﬁ&‘ﬁ%l%ﬁfhner dc[FE& B Wh2ddd, &H{’f}bé‘e r%odh@t’ u?Bﬁﬁﬂle& %f@%w

(1-1(S)-2-(4- r ox 1 - prop erldin-4 am de
di hydr ochl or Fhrématogf?ﬁhysfatbﬂﬁﬁ%ﬁfﬂd xgngsﬂ,p é@?aﬂ from

4- (5--fluom ez obuyr( %fﬁlraﬁ;thmsmsnl%tmﬂpjmﬂmqambowkwppageqz(slls see
exanpl e 60) ?ﬂf‘?a@(&eﬂ% 730 ACHRUSEY (o Dl 1Se MEANRT HAES S5 BERLE I )Zf)a”pl el

7.05(d, 1 H), 543 (s, 2 H), 4.05 (q, 2 H), 1.55 (5, 9 H), 1.29 (¢, 3 H).

(7}  Step G: 4-(6-Fluoro-benzofuran-3-ylmethoxy)-1H-Indole-2-carboxylic acid
(106}

112 (1.2 g, 2.6 mmol) is dissoived in 30 ml of a 1:1:1 mixture of THF, ethanol and water. And
after addition of KOR pellets (742 mg, 13.2 mmol) the mixture |s stirred for 2h {TLC control)
at 85°C. Then the organic solvent are removed under reduced pressure. The residue is
cooled to 0°C and treated with 2M HCI. The crude product is fittered off and dried under high
vacuum. The crude product (800mg) is recrystallized from athl acetate,

Yield: 520 mg (60%) of colorless crystals. MS (ESI): 324 [M-HJ, 1H-NMR (DMSO-dg): &
{ppm} 12.8 (brs, 1H), 11.7 (s, 1H), 8.18 (s, 1H), 7.73 (dd, 1H), 7.57 {dd, 1 H), 7.18 {dd, 1H},
7.15(d, 1H), 7.05 (s, 1H), 7.02 (d, 1H}, 8.72 (d, 1H), 5.38 (s, 2H).

Example 58

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochioride
F
Z
8]

@J{;{}‘LQOH



Yield: 85 ng (45% . M5 (ES1): 549 [MrH, 1H NWR (DVMBO-d6): 5 (ppm 11.55 (s,
IH), 10.2 - 10.6 (br, 2H), 8.5 (d, 1H), 8.24 (s, 1H), 7.65 (ckl, 1H), 7.5 (n,
111), 7.15 - 7.3 (m 2H, 7.1 (dd, 1H, 7,03 (d, 1H), 6.71 (d, 1H), 5.33 (s,
2H), 5.04 (br, IH, 2.8 - 4.1 (m 1311), 1.7- 2.2 (in, 811), 1.35/ 1.3 (d,
311) (rotaners). Exanple 64

4- (5- Fl uor o- benzof ur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyfic acid
(1-1(3)-2-((38,45)-4-

hydr oxy- 3- met hyl - pi perl di n-1-y1)-propyl kp| perldln 411}-am de - 108 - H
t1-0-) _HOH This conpound is synthesized anal ogously to exanple 1 from

exanpl e 60y anth SRRONERE e AR Mgty (iR SRR ORI, 125 bom
7. 9gp (s, 111) garoxd® atidd] 0814 exanae 58)iand amiqp 21 wnzlmgqugly tojthe jne dwcmed mle P
7.02-7.12 (m 6.69 (d, 1H), 5.34 (s, 2H), 3.86 (rn, 1H), 2.72-3.'12 (m

6H), 2.51 %ﬁ%’”’“

o5 T 6 m viekd 10 a5 v v semb v, ok TS B a1 PR B

4- (7-Fl uoro- b?d@( ubaiﬂﬁ?v Whnes tmyw)lsﬂsnd@l E? Bdca)bDR ydd, BHmnd 7.25(m
8 4

s S ) g By g v

di nydr ochl orid
4- (741uor o- benz'ofan (@n88}.yl met hoxy) - 1K1 ndol e- 2- carboxylic acid (114)
(preparation sea below) and am ne 61 anal ogously to the nethod described to
exanple I.

Example 57

4-(6-Fluoro-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid {1-[2-((38,48)-4-hydroxy-3-
methyl-piperidin-1-yl)-athyl]-piperidin-4-y/}-amide dihydrochioride
F

o
N )

This compound is synthesized from 4-(6-flucro-benzofuran-3-ylmethoxy)-1H-indole-2-

CxQ

carboxylic acid {1086, sse example 55) and amine 14 analogously to the methed described in
example 1.

Yield: 135 mg (71%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.65 {br, 2H), 8.52 (d, 1H}, 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H}, 7.24 (s, 1H), 7.2 {m,
1H), 7.1 (dd, 1H), 7.04 (d, 1H), 6.72 {d, 1H), 5.35 (s, 2H), 2.6 ~ 4.2 (m, 14H), 1.75 -2.2 (m,
8H), 093 (d, 3H).

Example 58

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(8}-2-{4-hydroxy-
piperidin-1-yl}-propyli-piperidin-4-yl}-amide dihydrochloride



Yield: 194 ng (40%, MS (ESI): 559 [ MAH14, 1H NWVR (DMSO-de): 6 (ppm 11,5 (s,
1H, 10,2 -10.7 (br, 2H), 8.45 (cid, 1H), 8.28 (s, 1H), 7.58 (dd, 11-1), 7.2 -
.3 (m 3H, 7.2 (m 1H, 7_05 (d, 111), 8.72 (d, 1H), 5.38 (s, 2H), 4.0 (m
11-1), 2.65- 2.85 (m 6H), 1.2 - 2.05 (m 20H), - 109 - Synthesis of

4-17-fl uor e-benzof uran-3-yl net horyl - 1H | ndol a- 2- car boxyl 1c acid (114): This
conpound is synthesized from 2-Lora-phengd- anal ogously to the nethod descri bed
for 106 /see exanple Hy M5 (ES!): 324.2 [MFif, 1HNWR (DVS0-4): 6 (ppn) 12.85
(br s, 1H), 11.75 (s, 1H), 8.25 (s, 1H), 7.58 (dd, 1H), 7.2- 7.3 (m 2 H),
7.15 (dd, 1H), 7.05 (s, 1), 7.02 (d, 114), 6.72 (d, 11-1), 5.4 (s, 21-8.
Exanple 66 4-(4,6-Di fluoro zQfuran-3-ytnet hm - 11-f -i ndol e- 2- carboxylic acid
(14(1S, 9aR)-1- (octahydro- lizin-1-yl)nethyl)-plperldin-4-yl)-amde

di hydrochtoride This conpoun s synt hesized from

4- (4, 6-di fl uoro-benzof uran-3-ykret hoxy) - 1H i ndol e- 2- carboxylic acid (115)

(preparation see bel ow) and am 61 anal ogously to the nethod described in
exanple 1. Yield: 155 ng (82% [S'O) 577 [ MtHr, 11-1-NWR (DVMSO-d8): 6
(ppm 11.5 (s, 1H), 10.5 (br d - bid, 1H), 845(br d, 8.25 (s,
-1), 7.55 (d, 1H), 7.2 - 7.25 mﬂZl by 7. 05W 111) 6.7 (d,
1H, 5.3 (s, 2H), 4.0(m1H), 2.8 -.3.6 (m 1% 1/3%%.1 (m 12H). - 110 -

Thi s conmpound is synthesized from 3, 5-di fl uoro- phenol anal ogously to the
met hod descr THieabnipoundlid&mihese=ddoand (tefiubByhenzofuran-3-yimethoxy)-1H-indole-2-

carboxyllc acid (106, see example 55) and amine 60 analogously o the method described in
example 1,

Yield: 75 mg (39%). MS (ESI): 549 [M+H], TH-NMR (DMSQ-ds): & (ppm) 11.55 (s, 1H), 10.3
- 10.7 (br, 2H), 8.53 (d, 1H), 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.24 (s, 1H}, 7.2 (m,
1H), 7.1 (dd, 1H), 7.03 (d, 1H}, 8.71 (d, 1H), 5.33 (s, 2H), 5.1 (br, 1H), 2.8 = 4.1 {m, 13H),
1.7-2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 58

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((35,45)-4-
hydroxy-3-methyl-plperidin-1-yh}-propyl)-piperidin-4-yl}-amide
F

o
P

m%;C"}.QmH

This compound is syntheslzed analogously to example 1 from 4-(6-fluoro-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acid, 106 (see example 53) and amine 56.

MS (ESI): 463.2 [M+H]", TH-NMR (DMSO-dg): 6 (ppm) 11.48 (s, 1H), 8.19 (s, 1H), 8.11 (d
1H), 7.71 (dd, 1H), 7.58 (dd, 1H), 7.19 (m, 2H), 7.09 {1, 1H), 7.01 {d, tH), 6.7 (d, 1H), 5,34
{s, 2H), 4.43 (d, 1H), 3.71 (m, 1H}, 2.58-2.82 {m, 6H), 2.31 (m, 1H), 2.22 {m, 1H}, 2.02-2.18



M5 (ES1):
8.24 (s,
7.02 (s,

342

1H),
111)

[MH, 1H NVR (DVB10-d5): 6 (ppm) 12.8 (br s, 1H), 11.6 (s,

1H),

7,51 (dd, 1H), 7.2 (ddd, 1 1-1), 7.15 (dd, 1H), 7.04 (d, 11-1),

, 61 (d, 1H), 6.32 (s, 2H). Exanple 67

4- (4, 6-Di fl uoro-benzof uran- 3-yi net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d
(142- (4- hydroxypl perl din-1-y1)-ethyl ppi perl din-4-y1)-am de di hydrochloride if
1-1"-Nip-cm This conpound is synthesized from
4- (4, 6-difl uoro-benzof uran-3-yl met hoxy) -1861 ndol e- 2- carboxylic acid (115, see
exanpl e 661) and am ne 21 anal ogously to the nethod described in exanple 1.

Yield: 90 ngy (49%. MS (EST 553 (WH), 1H NMR (DVBO-d6): 6 (ppm) 11.5 (s,

1H),

10.5 (I'x, 1H) ym Xy 3%es((Rr 2H)L1Hb4-1 3848, AHbj 1042-139) (m, B2 D21t (mLEH), 0B.(BAH|d, 1F1), 72

(m 2H),

1F1), 4.07 (m*

7.12

4- (4, 6-Di fl uoro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2-c, arboxylic acid
{142- U36, 46) - 4- hydr oxy- 3-net hyl - pi peri di n-1-0-ethyl | -pl perldin-4-yl)-am de
di hydrochl or| ¢g, . ,NN¥gTh H - NIiiOH

4-(5-Flucro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(15,9aR)-1-(octahydre-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide

IZ /E

é °
=

Bt

This compound is synthesized from 4-(5-fluore-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (113} (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 840 mg (72.5%). MS (ES!): 559 [M+H]", TH-NMR (DMSO-ds): 3 (ppm) 11.45 (s, 1H),
8.23 (s, 1H}, 8.1 (d, 1H), 7.64 (dd, 1H), 7.48 {dd, 1H), 7.17 (m, 2H), 7.08 (dd, 1H), 7.0 (d,
1H}, .68 (d, 1H), 5.35 (s, 2H), 3.75 (m, 1H), 2.65 — 2.85 (m, 4H), 2.47 (m, 1H), 2.25 (dd,
1H), 1.2 — 2.05 (m, 20H).

Synthesis of 4{5-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (113):

This compeund is synthesized from 4-fluoro-phenol analogously to the method described for
108 {see example 55).

MS (ESI): 324.2 [M-H], 1H-NMR (DMSO-de): 3 {ppm) 12.81 (br s, 1H), 11.7 (s, TH), 8.24 (s,

TH), 7.64 {dd, 1H), 7.51 (dd, 1 H), 7.15 {m, 2H), 7.05 (m, 2H), 6.7 (d, 1H), 5.37 (s, 2H).

(dd," . 4H, " 7.03 (d, 11-1), 6.7 (d, 1H, 5.3 (s, 2H, 5.05 (Ix,
Pl§3Fh. 9 3.75 (in, 1314), 1.65 - 2.1 (m 8H). Exanple 68



Thi s conpound is synthesized from

4- (4, 6-di fl uoro-benzofuran-3-yi net hoxy) - 1H4ndol e- 2- carboxylic acid (115, see
exanpl e 66) and am ne 14 anal ogousry to the method described in exanple 1.
Yield: 125 ng (67%. MS (BSI). 567 [1vli+Hr, 1H NVR (DVBO-d6): 6 (ppn) 11.5 (s,
19), 10.65 (hr, 2H), 8.5 (d, 1H), 8.25 (s, 1H, 7.53 (dd, 1H, 7.2 - 7.3 (m
2H), 7.1 (dd,111), 7.02 (d, 1H), 8.7 (dseelH), 5.3 (s, 2H), 2.6 - 4.1 (m 14H),
1.75 - 2.2 (m 8H), 0.93 (d, 3H). Exanple 69

4- (416-Di fl uor o- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d
{1-1(9)-2- (4¢ p%rgﬁlgéip' peridin-1-yl)-propyll-piperldin4-y9-arnide

di hydr ochl ortd This conmpound is synthesized from

4- (4, 6-dl fl uaro-benzofuran-3-yl met hoxy)-1Hindole-2- . carboxylic add (115,
see exanpl e &6)-FlaorcbanpineanEoyiraethdy Otikyie-R aatbbieiitastd{d42-Beydoxppigerkin- exanpl e 1.
Yield 105 ng ] 1H NVR (120C, DMSO-d6): 6 (ppm) 11.5
(s, 1H), %‘9'?%“7"'%“(‘5’3’}46%&&%}Dfﬂ’”dfl 1), 8.28 (s, 1H), 7.53 (d, 1H), 7.2
(m 2H, 7 1 (dd, 114), 7.0 Jd—i) .7 (d, 114), 5.3 (s, 29), 5.05 (br, 1H,
4.05 (m 19), 2.9 -3.9 (m 7 - 2.2 (m 8H), 1.34 (d, 3H. - 112 -

Exanpl e 70
0
(-0
N N
H H‘C W_ND_OH

This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-

carboxylic acid (113, see example 60) and amine 21 analogously o the method described in
example 1.

Yield: 180 mg (57%). MS (ESI): 535 [M+H]", 14-NMR (DMSO-ds): & (ppm) 11.5 (s, TH),
10.65 (br, 1H}, 10.55 (br, tH}, 8.51 (br d, 1H), 8.25 (s, 1H), 7.65 {m, TH), 7.45 (dd, 2H}, 7.2
(s, 1H), 7.05 = 7.15 (m, 3H), 6.7 (d, 1H), 5.35 (s, 2H), 4.12 (m, 1H), 3.84 (m, 1H), 2.9~ 3.7
(m, 13H), 1.75 - 2.2 {m, 8H).

Example 62

4-(5-Fluoro-benzofuran-3-yimethoxy)-1 H-indole-2—carbo>kylic acid {1]2-((3R,4R,55)4-
hydroxy-3,5-dimethyl-piperidin-1-yh-ethylj-piperidin-4-yl-amide dihydrochloride

éfw
5 n@"xh,cg,o“

This compound is synthesized from 4-(5-fiuore-benzofuran-3-ylmethoxy}-1H-indole-2~

N\ O

carboxylic acid {113, see example 60} and amine 41 analogously to the method described in

example 1.



4-(4,6-Di fl uoro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d
(1-R6) - 2- ((35, 43) 4hydr oxy- 3- net hyl - pi peri di n-1-y1) - propyl - pl peridin-4-yl}-arn
| de difiydrochtoride This compound is synthesized from

4- (4, 6-difl uoro-benzofuran-3-yl net hoxy) - 1H i ndol e- 2- carboxylic acid (115,
see exanple 66) and am ne 56 anal ogously to the nethod described In exanple
1. Yield: 130 ng (68%. M (ESI) 581 [ MtHr, 1H- NMR (DMSO-de): 5 (ppm) 11,5
(s, 1H), 10.4 - 10 6 (br, 21i9, 8.5 (d, -1¥- 8.27 (s, 1H), 7.55 (d, 1H), 7.2
(m 211), 7.1 (dd, 11-9,7.03 (d 1H), 43.7 (d, 1H, 5.3 (s, 5.1 (br, 11-9,
4.05 (m 1H), 2.8 - 3.9 (m 13H), 1.9 - 21“3% 1.3 (d, 3H), 0.93 (d,
3H). Exanpl e Yiek: #1(ri7g GA%DMS E&H 2B iMar, IHN (Q‘rﬂfﬁ%‘?s} PHPRRIdd s 2B at0doxy | i ¢
acid (1-[(16, z a1, zh(s%djah%dé?ﬂw ﬂ%lféstealwmtwwhhy mmfﬁrw P144,y1) - arni de
di hydr ochl ori hi s ound ﬁas%/né@ﬁbég :&8

4- (7-chl or o- B8} ﬁf@afmﬂahﬁé@ﬁﬂh%ﬁem;) 12:Go{fof18: %7 Hei'dHr 116)
(preparation 436 Peh, M), 08344, @m.ne 61 anal ogously to the nethod described in
exanple 1. Yield: 55 mg (29%. MsS (ESI): 575 (M+tHI, 1HNNIR (DVBSO-d8): 6

(ppm) 11.5(s, 1H), 10.1
Example 63

4-(5-Fluore-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8)-2-(4-hydrexy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride

0
=

@H\H;CN}QOH

This compound is synthesized from 4-(5-fluore-benzofuran-3-yimethaxy)-1H-indole-2-
carboxylic acid {113, see example 60) and amine 50 analogously to the methed described in
axample 1.

Yield: 85 mg (45%). MS (ESI): 549 [M+H]", 1H-NMR (DMSOQ-dg); & (ppm) 11.55 (s, 1H), 10.2
- 106 (br, 2H), B.5 (d, 1H), 8.24 (s, 1H), 7.65 (dd, 1H), 7.5 (m, 1H), 7.15 - 7.3 (m, 2H), 7.1
(dd, 1H), 7.03 (d, 1H), 6.71 (d, 1H), 5.33 (s, 2H), 5.04 (br, 1H), 2.8 — 4.1 (m, 13H), 1.7-2.2
(m, 8H), 1.35 /1.3 (d, 3H) (rotamers).

Exampie 64

4-(5-Fluaro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[{5)-2-((35 48)-4-
hydroxy-3-methyl-piperidin- 1-yl)-propyil-piperidin-4-yl-amide



10.6 (br, 21-1), 8.5 (dd, 1H), 8.3 (s, 1H), 7.7 (d, 1H), 7.48 (d, 1H), 7.32
(dd, 1H), 7.25 (rn, 1H), 7.2 (m 1H), 7.05 (d, 1H), 6.7 (d, 1H), 5.36 (s,
2H), 4.0 (m 1H), 2.65- 2.85 (m 6H), 1.2 2.05 (m 20H). Synthesis of

4- (7-chl or o- benzof uran- 3-yl met hosY) - 1Hi ndol e- 2- carboxylic acid (116): This
conpound |Is synthesized from 2-chl oro- phenol anal ogously to the nethod
descri bed for 106 (see exanple 55). MS {ggSI): 340 (10-1-11-, 1H NMR
(DVBO-d6): 6 (ppm) 10.86 (s, 11-1), 8.25 (s, 1H), 7.71 (d, 1H), 7.42 (d, 1
H, 7.30 (dd, 1H), 6.93 (m 2H), 6.58 (d, 1H), 8.34 (s, 11-1), 5.36 (s, 2H
(potassiumsalt). Exanple 72 -

4- ( 6- Chl or o- benzof ur an- 3- Xy) - 1Hi ndol e- 2- carboxylic acid
{1-[ (16, 9aR) - 1- (oct ahydr I zi n-1-yl)met hyfl - pl perldln-4-yi)-anl de
di hydrochloride - 114 - C LS conpound is synthesized from

4- (8- chl or o- benzof ur an- 3-yl met hoXy) - 1H i .ndol e- 2- carboxylic acid (117)

(preparation see bel ow) and am' al ogously to the nethod described in
exanple 1. Yield: 85 ng (49. 8NS5y { Sko[ M+ 1H NVR (DVMBO43): 6
(ppm 11.5 (s, 1H), 10.5 (br d, 1H H 10H3 dy—4H) ).&wd9 (br dd, 1H), 8.22
(s, 1H), 7.8 (d, 11-1), 7.72 (d, 1H), 7.38 (dd,f 1H-<7.25 (m 11-0, 7.1 (iii,
1H, 7.03 (d, 1H, 6.7 (d, 1H), 5.35 (s, 2H), 4.0 (m* 1H), 2.8 - 3.8 (in,
14H, 1.3 - 'I%is]bo&g&una?sr&mthesizw analogously to example 1 from 4-(5-fiuoro-benzofuran-3-

yimethoxy)-1H-indole-2-carboxylic acid, 113 (see example 60) and amine 56.

MS (ES): 563.1 [M+H]", 1H-NMR (CD,OD): 8 (ppm) 7.95 (s, 1H), 7.48 (dd, 1H), 7.43 (dd,

1H), 7.24 (s, 1H), 7.15 (t, 1H), 7.02-7.12 {m, 2H}, 6.89 (d, 1H), 5.34 (s, 2H), 3.86 (m, 1H),

2.72-3.12 {m, 6H), 2.51 (m, 1H), 2.17-2.41 (m, 3H), 1.97-2.15 {m, 2H), 1.81-1.96 (m, 3H),

1.45-1.76 {m, 4H), 1.05 (d, 3H), 0.98 (d, 3H).

Example 85

4-(7-Fluoro-benzofuran-3-yimethoxy)-1H-indcle-2-carboxylic acid {1-[(1S,92R)-1-{octahydre-
quinolizin-1-yhmethyl}-piperidin-4-yl}-amide dihydrochioride

&

¢
(?ZVM

O

ke %

This compound is synthesized from 4-(7-luoro-benzofuran-3-ylimethoxy)-1H-indole-2-
carboxylic acld (114) (preparation ses below) and amine 61 analogously to the method
described in example 1.
Yieid: 194 mg (40%). MS (ESI). 559 [M+R]", 1H-NMR (DMSO-de): 5 (ppm) 11.5 (s, 1H), 10.2
~ 10.7 (br, 2H), 8.45 (dd, 1H), 8.28 (s, 1H), 7.56 (dd, 1H}, 7.2 ~ 7.3 (m, 3H)}, 7.1 {m, 1H},

7.05 (d, 1H), 8.72 (d, 1H), 5.38 (s, 2H), 4.0 (m, 1H), 2.65 — 2.85 (m, 6H), 1.2 — 2.05 (m,
20H),



Synt hesi s of 4-(6-chl oro-benzof uran4-yl met hoxy) - 11- 14ncl ol e- 2- car boxyl i ¢ aci d
(1171: This conmpound is synthesized from 3-choro-phenol anal ogously to the
nmet hod described for 106 (see exanple 55). The cyclisatlon with concentrated
sul phuric acid (Step C) gave a 1:1 mxture of the 4- and 6-substituted
benzof uranes, which could be separated in step DO M5 (ESI): 340 (MH). Exanple
73 4-(6-Chl or o- benzof uran- 3-yl met hoxy) - 1H i ndot e- 2- car boxyl i c aci d
(1 [ 2- (4- hydr m pi peri di n1-y1l) - et hyl kpi pefdgdl n-4-y1)-am de 115 -

-CM M\ _Nr-yOH This conmpound is synthesized from
4 (6-chl or o- ber zof uran- 3-yl rnet hoxy) - 1H4ndo/ e- 2- carboxylic add (117, see
exanple 72) and am ne 21 anal ogously to the nethod described in exanple 1.
Yield: 63 ng (34%. M5 (ESD- 551 (I\/HrHr 1H NVR (DI\/BOdG) 6 (prpm 11.5 (s,
1H), 8.22 (s, IFI) _ 7. 1 _B arb3xld . 7.35 (dd,
1H), 7.18 (s, Sygfh dRaulas S T f ‘ —ts.> 2H), 4.75
(b, 1H, 2.1 39(m 14H) 1. 4- 18(m 81) Exarrple74

4(6 Chl or o- benzof ur an- 3-yi rnet ho 1H-Ind|e20r id,
(. 1-12- (( 38, 45Ys rROAA G§yat Fﬁéﬁwmﬁfwﬂ iR i”%&‘*j’”@(tﬁ&r m?)tﬁ%g‘fﬁsmbﬁ@f! y1)-am de
cl 011 Thi's cmpedrdargie 581Nt hesi zed from
4-(6-chloro-b y C 17, see
exanpl e 72) ﬁg%%“ ﬁé%@ rﬁngﬁcﬁ@%@“@ {ﬁﬂgﬂmﬁé? “%ﬁh{”—ﬂeéésnpl el

(s, 1H), 7.58 (dd, 1H), 7.2 — 7.3 (m, 2 H), 715(dd 1H), 705(s 1H) 702(d 1H), 6.72 (d,

1H), 5.4 (s, 2H).

Example 66

4-{4,6-Difluoro-benzofuran-3-yimethoxy}- 1H-indole-2-carboxylic acid {1-{(15,8aR)-1-
(octahydro-quinolizin-1-yl)methyl)-piperidin-4-yl}-amide dihydrochtoride

F
P
F
0
0
CT\H
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This compound is synthesized from 4-(4,6-diflucro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (116) (preparation see below) and amine 81 analogously tc the method
described in example 1.

Yield: 155 mg (82%). MS (ESI): 577 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.5
{brd, 1H), 10.2 (brd, 1H), 8.45 (br d, 1H), 8.25 (s, 1H), 7.55{d, 1H}, 7.2~ 7.25 (m, 2H), 7.1
{m, 1H), 7.05 (d, 1H}, 8.7 (d, 1H), 5.3 (s, 2H), 4.0 {m, 1H), 2.8 = 3.6 (m, 14H), 1.3~ 2.1 (m,
12H).

Synthesis of 4-{4.6-Diftuoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
(115);




Yield: 55 ng (32%, MS (ES!): 565 [MtH, IH NVR (DVSO-d6): 6 (ppm 11.55 (s,
1H), 10.5 (bc, 2H), 8.48 (d, 1H), 8,22 (s, 1H), 7.80 (s, 1H), 7.70 (d, 1H),
7,37 (d, 1H, 7.22 (s, I H, 7.1 (dd, 1H), 7.02 (d, 1H), 6.71 (d, 1H), 5.34
(s, 21-0, 2.6 - 4,2 (m 141-0, 1.75 - 2.2 (m 8H), 0.93 (d, 3H), - 116 -
Exanpl e 75 4-(6-Chl or o- banzof ur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d
(1-1(S)-2-(4-hydroxypl perid in-1-yl) prgrl)é/l kpi peridi n-4-yl)-am de

di hydrochloride C N )-014 This conpoun s synt hesized from

4- (6-chl or o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid (117, see
exanple 72) and am ne SO anal ogousf o the nethod described in exanple 1.
Yiel d: 85 nyThiagwgpoundds sk efize‘g %\ﬁ#“f’ﬁ?ﬂwr@ﬁ%@lﬁﬁﬁhﬂ ethgdstesibad 5 (s,
1H), 19,2 1Qr60f((lsé’aaxah'l)ﬂ958}5 (d, 111) 8.21 (s,11-1), 7.8 (d, 11-1), 7.7 (d,
1H), 7.35 (d ¥ , - W1 dd 7. : < 6.7 (d, 1H),
.55 (s, 21 i E33ef B e e d A Gl il L3P 80 3R Raagsy T (55T
1.3 (d, 3H) (Hof.at (er &), 7.Exeiopl id), 765 (dd, 1H), 7.04 (d, TH), 7.02 (s, 1H), 6.7 (d, 1H), 5.32

4- (4- Chl or o- tll of ur an- 3- yl met hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d

(14(1S, 9aR) - j{@ct ahydroqui nol | zi n- 1- yQret hyfi - pi peri di n-4-y1)-am de

di hydr ochl ori de

Example 67

4-(4,8-Difluoro-benzofuran-3-yimethoxy)- TH-indole-2-carboxylic acid {1-[2-(4-hydroxy-
plperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochlaride
F

O

0]
N &)
Eju H}xﬂgw

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carhoxylic acid {115, see example §6}) and amine 21 analegously to the method described
in example 1.

Yield: 90 mg (46%). MS (ESI): 553 [M+H]", 1H-NMR (DMSO-dg}: 5 (ppm) 11.5 (s, 1H}, 10.5
{br, TH), 10.35 (br, 1H), 8.48 (br d, 1H}, 8.25 (s, 1H), 7.54 (d, 1H), 7.2 (m, 2H), 7.12 (dd,
1H), 7.03 (g, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 {br, 1H}, 4.07 (m, 1H), 2.9~ 3.75 (m, 13H),
1.65 - 2.1 {m, 8H).

Exampie 68

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-((3S,49)-4-
hydroxy-3-methyl-piperidin-1-yi}-ethyl]-piperidin-4-yl}-amide dihydrochloride



- 117 - This conpound is synthesized from

4- (4-ch)oro-benzot uran- 3-yl net hoxy) - 1Hi ndol s-2- carboxylic acid (118)
(preparation see below) and anm ne 61 anal ogously to the nethod described in
exanple 1. Yield: 230 ng (58.8%. M5 (ES!'): 575 (MrHt, 1H NVR (DWVSO- da):
(pprn) 11.5 (s, 1H), 10.6 (bid, 1H), 10.3 (br d, 1H), 8.45 (br rid, 1H), 8,3
(s, 1H, 7,65 (cfd, 1H), 7.3 - 7,4 (iii, 2H, 7.25 (m 1H, 7.1 (m 1H), 7.03
(d, 1H, 6.7 (d, 1H), 5.35 (s, 21-1), 4.10t¢in, 1H), 2.8-3M(m 14H), 1.3 -
2.1 (rn, 12H). Synthesis of

4(4- chi or o- benzof ur an- 3-yl nef hoxyl - 1H i ndol e- 2-carboxylic acid 018): This
conpound i s synthesed from 3-chl oro-phenol anal ogously to the method
described for 106 (see exa 2P) - The cyclisation with concentrated

sul phuric acid (Step C) ga m xture of the 4- and 6-substituted

benzof uranes, which could b Barated in step D. M5 (ESI): 340 [ N1-Hf
11-1-NVR (DMBO-d6): 6 (pprr)Flz. (br s, 1H), 11.7 (s, 1H), 8.31 (s, 1H), 7.6
(dd, 1H), 7.36 (m 2 H), 7.15 (d 7 02 (in, 2H), 6.75 (d, 1H), 5.42 (s,
2H). Exanple 77 4-(4-Cnloro-be -yl met hoxy) - 1H-i ndol e- 2- car boxyl i c

acid (1-12-(4-hydroxy-pi peddin _@erl di n-4-y1)-am de
shz
2

di hydrochi oride This conmpound IS sunt

4- (4-chl or c- benzof ur an. 3-yl met hoxy) - 1H i ndol e- 2- é%?llc acid (118, see
exanple 76) and am ne 21 anal ogously to the nmeth scrlbed |n exanpl e 1.
Yield: 160 (99% . M5 (ESI): 551 [WH, 1H-NVR (DN SO-d): n} 11.52 (s,
1H), 10.35 (Ghis capgound g spthasized frp 4-(66gifipgsp-bengpfyrang-yimetipdxy)- hﬂqjﬂdoh? 63 (d, 1H),

7.36 (in, 2H)carb3xyl?o?acﬁﬁ115 seeled@m IeibbDandBnﬂnL‘l@CHﬂ!aloé&d)slyy tJthQ%e(ﬂdd ddddhiveddn 71 (d,
14, 5.37 (s, 2H5°02 (br, 1M, 4,05(m 1M, 2:9 - 3.75 (m 13H, 1.65 -

1 (m 8H.
Yield: 125 mg (67%). MS (ESI): 567 [M+H]", 1H-NMR (DMSQO-dg): & (ppm) 11.5 (s, 1H),

10.65 (br, 2H}, 8.5 (d, 1H), 8.25 (s, 1H), 7.53 (dd, 1K}, 7.2 - 7.3 (m, 2H), 7.1 {dd, 1H}, 7.02
(d, 1H), 8.7 (d, 1H), 5.3 (s, 2H), 2.6 - 4.1 (m, 14H), 1.75—2.2 (m, 8H), 0.93 (d, 3H).

Examplz 69

4-(4,6-Difluoro-benzcofuran-3-yimethoxy}- 1H-indole-2-carhoxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl]-piperidin-4-y};-amide dihydrochioride
F

s

ROy oy

This compound is synthesized from 4-{4,8-difluoro-benzofuran-3-yimethoxy)-1H-indole-2- .
carhoxylic acid (115, see example 66} and amine 50 analogously to the method described in
example 1.

Yield: 105 my (56%). MS (ESI): 567 [M+H]", 1H-NMR (120°C, DMSC-ds); 6 (ppm) 11.5 (s,
1H}, 10.3-10.7 (br, 2H), 8.52 (d, 1H), 8.26 (s, 1H), 7.53 (d, 1H), 7.2 (m, 2H), 7.1 (dd, tH),
7.02 (d, 1H), 8.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05 {m, tH), 2.9 -3.9 (m, 12R), 1.7 -
2.2 {m, 8H), 1.34 (d, 3H).



Exanpl e 78 4-(4-Chl or o- benzof uran- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d
(1-[24(3R, 4R, 56) - 4-

hydr oxy- 3, 5-di met hyl - pl perl di n-1-y1)-ethyl | -pi peridin-4-yl}-am de

di hydrochl oride This conmpound is synthesized from

4- (4-chl or o- benzof ur an- 3-yi met hoxy) - 1H I ndol e- 2- carboxylic acid (118, see
exanpl e 76) and am ne 41 anal ogously to_ﬁ?g—:- nmet hod descri bed in exanple 1.
Yield: 45 ng (39%. MS (ESI): 577 [MH, IHNWR (DVMSO-de): 6 (pprn) 11.5 (s,
1H), 10.45 -10.7 (br, 2H), 8.47 (d, 1H), 8.32 (s, 1H), 7.65 (d, 11-1), 7.35
(m 21-0, 7.21 (s, 1H), 7.1 (dd, 1H), 7.02(d, 1H, 6.71 (d, 1H, 5.35 (s, 2H),
5.0 (br, 1H), 4.05 (m 1H), 2.6- 3.8 (m 13H), 1.8 -2.1 (m OH), 0.93 (d,
611). Exanple 79 4-(4-Chloro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
add (1-[(S)- Zxampkydr oxypi peri di n-1-y1)-propyl)-piperldin-411)-anide - 119 -
N )-OH This conmpound is synthesized from

4- (4-chl oro-henzof.ur an- 3- yl met hoxy)-11-1-1 ndof e- 2- 1 lic.aclgd (118, see
exampl o 76y AinC NG PEEroLT SR ery T ek Sretrale AL A i o 1

Yi el d: 20 ny h{di@4g3-miy-pig8idin-1-gpBropWispetidid-4-y HemkrRIngdMBDdE) . 6 (ppm) 11.5 (s,
1H), 8.3 (s, 1H), 3.1 (d, ¢lH), 7.62 (d, 11-0, 7.35 (m 21-0, 7.2 (s, 1H), 7.1
(dcl, 1,-1), 7.0 (d, 1H), (d, 1H, 5.4 (s, 2H), 4.5 (br, 1H), 4.05 (m
1H, 3.7 (m 1H), 2.6- 2,9 ,/O H, 1.1- 2.4 (m 15H), 0.9 (d, 3H).

E?:EW
N

HC“}Q.OH

This compound is synthesized from 4-(4,6-diflucrc-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (115, see example 66) and amine 56 analogously to the method described in
example 1.

Yield: 130 mg (68%). MS (ESI): 581 [M+H]", TH-NMR (DMSO-dg): & {(ppm) 11.5 (s, 1H), 10.4
- 10.6 {br, 2H}, 8.5 {d, 1H), 8.27 (s, 1H), 7.56 (d, 1H}, 7.2 (m, 2H}, 7.1 {dd, 1H), 7.03 {d, 1H),
6.7 {d, 1H), 5.3 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 28 -3.9 (m, 13H), 1.8 -2.1 (m, 6H), 1.3
(d, 3H}, 0.93 (d, 3H).

Example 71

4-(7-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR})-1-(octahydro-
quinolizin-1-yl)methy(}-piperidin4-yl}-amide dihydrochioride



Exanpl e 80 4-(7-Met hoxy-benzof uran- 3-yl met hoxy) - 11-i -i ndol e- 2- carboxylic acid
(1-f(16,9aR)-1- (octahydro-quinollzin-1-yl)nmethyrypiperidin-4-ylyam de

di hydrochJoride This conmpound is synthesized from

4- (7- met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndol e-2- carboxylic acid (114)
(preparation see below and am ne 61 anal ogously to the nethod described in
exanple 1. Yield: 130 ng (68.1%. Ms (ESI): 571 [M+H, 1H NVR (DVSO-cl16): 6
(ppm 11.55 (s, 1H), 19,5 (br d, 1H), 101%2- (br d, 1H), 8.47 (dd, 114), 8.13
(s, 1H, 7.25 (rn, 2H), 7.2 (dd, 1H, 7,09 - 120 - (d, 11-0, 7.02 (d, iH),
6.95 (d, 1H), 6.72 (d, 1H), 5,32 (s, 2H), 4.0 (m 1H), 3.83 (s, 31-0, 2.8 -
3.8 (m 14H), 1.3- 2.1 (m 12H. Synthesis of 447-neth

oxy-benzoftiran-3-yl met hory)XH i ndol e- 2- carboxylic acid (119): This conpound
is synthesized from 2-nmet ho nol anal ogously to the nethod described for
106 (see exanple 65). M5 (ES8Y~ 6 [MH, 1HNWR (OMSO43): 6 (ppm 12.8 (bra,
1H), 11.54 (br s, 11-1), 8.11 ( 1H), 7.28(d, 1H), 7.18 (dd, 1H), 7.09(m
1H), 7.0 (d, 1H), 6.95 (d, 1H), 92 m 11-0, 6.70(d, 1H), 5.35 (s, 2H), 3.92
(s, 3H). Exanple 81 0

4- (7- Met hoxy- benzof ur an- 3-yl net @

[ 1- (2- pi peridin-1-yhethyl)- plpe %

e-2-carboxylic acid
dl

This compound is synthesized from 4-(7-chore-benzofuran-3-ylmethoxy)- tH-indale-2-
carboxylic acid {116} (preparation see below) and amine 81 analogously to the method
described in example 1.

Yield: 55 mg (29%). MS (ESI): 575 [M+H]", TH-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.1
—10.6 {br, 2H), 8.5 (dd, 1H), 8.3 (s, 1H), 7.7 (d, 1H), 7.48 (d, 1H), 7.32 {dd, 1H), 7.25 (m,
1H), 7.1 {m, 1H), 7.05 (d, 1H), 8.7 {d, 1H), 5.38 (s, 2H), 4.0 (m, 1H)}, 2.65 - 2.85 (m, 6H), 1.2
~ 2.05 (m, 20H).

Synthesis of 4-

This compound is synthesized from 2-chloro-phenel analogously o the method described for
106 (see example 55).

MS (ESI): 340 {M-HT, TH-NMR (DMSO-ds}. 6 {ppm) 10.86 (s, 1H), 8.25 (s, 1H), 7.71 (d, 1H)},
7.42(d, 1 H), 7.30 {dd, 1H), 6.93 (m, 2H), 6.58 (d, 1H), 8.34 (s, 1H}, 5.36 (s, 2H) {potassium
salt).

Example 72

4-(6-Chloro-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-{{1S,9aR)-1 -(octahyd}o-
quinolizin-1-ylymethyl}-piperidin-4-yi}-amide dihydrochloride



O NCH -\-ND This conpound is synthesized from

4- (7- met hoxy- benzof ur an- 3-yl net hoxy) - 1H 1 ndol e- 2- carboxylic acid (119, see
exanpl e 80) and ami ne 1 anal ogously to the nethod described in exanmple I.
Yield: 162 ng (48%. M5 (ES!'): 531 [M-H, IHNWR (DVMSO-d): 6 (ppm 11,53 (s,
11-1), 10.55 (br, 1H), 10.31 (br, 1H), 8.49 (d, 1H), 812 (s, 1H), 7.25 (dd,
1H), 7.22 (br s, 1H), 7.19 (dd, 1H), 7. dd, 1H), 7.02 (d, 1H), 7.95 (d,
11-1), 6.7 (d, 1H), 5.31 (s, 2H, 4.05'2[ “1H), 3.93 (s, 31-1), 3.5 - 3.8 (m
8H), 3,1 (m 211), 2.9 (m 2H, 1.7- 2.1 (m 81-0, 1.4 (m 121 - Exanple 82
4- (7- Met hoxy- benzof ur en- 3- )él met ho)ty) - 1H i ndol e- 2- car boxyl I ¢ aci d

(142- (4- hyciroxypipericli nEh )-ethyl)-piperidin-411}-am de dt hydrochl ari de
Thi s conmpound i s synthesized

4- (7- met hoxy- benzof ur an- 3-yl y) - 1H 1 ndol e-2- carboxylic acid (119, see
exanpl e 80) and am ne 21 anal ogously to the nmethod described in exanple 1.
Yield: 135 ng (73%. Ms (ESI): 5 [ MFHLt, 1H-NWR (DVMSO-c18): 5 (ppnm) 11.45
(s, 1H, 10.5 (br, 1H), 104 (br, 8.5 (br, 1H), 8.14 (s, 1H, 7.2 - 7.3

(m 3H. 7.1 (dd, 1H, 7.0 (d, 1 (d—dH) . 6.7 (d, 1H), 5.32 (s, 2H),
@%J}(m 13H. 1.6 - 2.1 (m
N

5.05 (br, 1H), 4.05 (m 1H), 3.9
8H). Exanple 83

This compound is synthesized from 4-(6-chlorc-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (117} (preparation see below) and amine 61 analogously o the method
described in example 1.

Yield: 85 mg (49.8%). MS (ESI); 575 [M+H]", 1H-NMR (DMSO-dg): & (ppm} 11.5 (s, 1H),
10.8 (brd, 1K), 10.3 (br d, 1H), 8.49 (br dd, 1H), 8.22 (s, 1H), 7.8 (d, 1H), 7.72 {d, 1H), 7.38
(dd, 1H}, 7.25 (m, 1H), 7.1 (m, 1K), 7.03 (d, 1R), 6.7 (d, 1H}, 5.35 (s, 2H), 4.0 (m, 1H}, 2.8 ~
3.8 {m, 14H), 1.3 -2.1 {m, 12H).

Synthesis of 4-.(8-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (117):

This compound is synthesized from 3-choro-phenol analogously to the method described for
106 (see example 55). The cyclisation with concentrated sulphuric acid (Step C) gave a 1:1
mixture of the 4- and B-substituted benzofuranes, which could be sepdrated in step D. MS
(ESI): 340 (M-H).

Example 73

4-{6-Chlore-benzofuran-3-yimethoxy)-1B-indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yi}-amide



4- (7- Met hoxy- benzof ur an- 3-yl net hory) - 1Hi ndol e- 2-carbuylic acid

(1-[2-((3S,48) - 4- hydroxy3-net hyl - pi peridin-1-yl)-ethyll-piperidin-4-yl}-am de

di hydrochloride 0- - 122 - This conpound is synthesized from

4- (7- met hoxy- benzof ur an- 3- yf net hoxy) - 1Hi ndol e- 2- carboxylic acid (119, see

exanpl e BO and am ne 14 anal ogously to the nmethod described in exanple 1.

Yield: 100 ng (53%. MS (ESI): 561 | MtHr, 11-1-NWR (DMBO-1:15): 6 (ppnm) 11.5

(s, 1H, 10.6 (br, 2H), 8.5 (d, 1H, 8.i&% (s, 1H, 7.18 -7.3 (m 31-1), 7.1

(dd, 7,03 (d, 1H, 6.96 (d, 11-0, 5.71 (d, 1)1), 5.33 (s, 2H), 3.95 (s, 31-{),

2.6-4.2 (m 14H), 1.75- 2.2 (m 8H), 0.93 (d, 31-1). Exanple 84

4- (7- Met hoxy- benzof ur an- 3yl met hoxy) - 1Hi ndol e- 2- car boxylic acid

(1 [ (S)-2-(4-hydroxypi peri 1Oy0 propyl | pi perl di n-410-am de di hydrochl ori de
N. )-0-011 This conp is synt hesized from

4-(7- met hoxy- benzof ur an- 3- yI'nmetfio>cy) - 1H Mdol e- 2- carboxylic acid (119 see

exanpl e BO and am ne 50 anal odQusly to the nethod described in exanple 1.

o B
HC“‘\.NQM

This compound is synthesized from 4-{6-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {117, see example 72) and amine 21 analogously to the mathod described in
exarmple 1,

Yield: 63 mg (34%). MS (ESI): 551 (M+H]", TH-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 8.22
(s, 1H), 8.15 (br d, tH), 7.81 (s, 1H), 7.75 {d, 1H), 7.35 {dd, 1H), 7.18 (s, 1H}, 7.1 (dd, 1H),
7.02 (g, 1H), 8.7 (d, 1H), 5.35 (s, 2H), 475 (b, TH), 2.1 = 3.9 {m, 14H), 1.4 - 1.8 (m, 8H).

Example 74

4-{6-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-({35,4S5)-4-hydroxy-
3-methyl-pipendin-1-yl)-ethyl}- piperidin-4-yl}-amide
Cl

o
fjw"
y CxQH

This compound is synthesized from 4-(8-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (117, see example 72) and amine 14 analogously to the method described in
examnple 1,

Yield: 55 mg (32%). MS (ESI): 585 [M+H]", 1H-NMR (DMSOQ-dg): & (ppm) 11.55 (s, 1H), 10.5
{br, 2H), 8.48 (d, 1H), 8.22 (s, 1H), 7.80 (s, 1H}, 7.70 (d, 1H), 7,37 (d, 1H), 7.22 (s, 1H), 7.1
{dd, 1H), 7.02 (d, tH), 6.71 (d, 1H), 5.34 (s, 2H), 2.6 — 4.2 (m, 14H), 1.75 - 2.2 (m, 8H), 0.93
{d, 3H).



Yield, 166 ng (94%. M5 (ESI): 561 [M+H)., 1H NVR (DMBO-c10): 6 (ppm 11.5
(s, 1H, 10.2 -10.6 (br, 2H, 8.5 (d, 1H), 8.14 (s, 1H), 7.28 (d, 11-1), 7.23
(s, 1H, 7.2 (dd, 1149, 7.1 (dd, 11-0, 7.03(d, 1H), 6.95 (d, 11-1), 6.7 (d,
1H), 5,33 (s, 2H), 5.05 (br, 1H), 3.93(s, 3H, 2,9-4.1 (m 13H), 1.7- 2.2 (m
8H), 1.35/ 1.3 (d, 3H) (rotamers). Exanple 85

4- (7- Met hoxy- benzof ur an- 3- yl net hoxy) - 1I—_|-1l1é1glol e-2-carboxylic acid

(1- R6) - 2436, 46) - 4-

hydr oxy- 3- met hyl - pi peri di n-1-y1) - propyl kpi peri di n-4-y1}-am de - 123 -

Thi s conmpound Is synthesized anal ogously to exanple 1 from

4- (7- met hoxy- benzof uran- 3- yl net hoxy) - 1H | ndol e- 2- carboxylic acid, 119 (see
exanpl e 80) and amine 56. M5 (ESI): 575.1 [ MtHr, 1H NVMR (DVSO-de): 6 (pprn)
11.49 (s, 11ExamBe¥5 (s, 1H), 8.13 (d, 111), 7.26 (d. 1H), 7.22 (t, 1H), 7.2
(s, 1H), 7,1 (t, 1H), 7.02 (d, 1H, 6.97 (d, 1H, 6.71 (d,

4-(8-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl]-piperidin-4-y{}-amide dihydrochloride
Cl

&

Cm@v—&

This compound is synthesized from 4-(6-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (117, see example 72) and amine 50 analogously to the method described in
example 1.

Yield: 85 mg (46%). MS (ESI): 565 [M+H]", 1H-NMR (DMSO-ds): 8 {ppm) 11.5 (s, 1H), 10.2
—~10.6 (br, 2H), 8.5 (d, 1H), 8.21 (s, 1H), 7.8 {d, 1H), 7.7 (d, 1H), 7.35 {(dd, 1H), 7.24 {s, 1H),
7.1 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 5.0 (br, 1H), 2.85 - 4.2 (m, 13H), 1.7 -
2.2 {m, 8H), 1.35/ 1.3 (d, 3H) {rotamers).

Example 76

4-(4-Chloro-banzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-(octahydro-
guinolizin-1-ymethyi}-piperidin-4-y-amide dihydrochloride

o

Gl
O



1H), 5.34(s, 2H), 4.43 (d, 11-1), 3.95 (s, 3H), 3.72 (it, 1H, 2.6-2.93 (m
61-0, 2.31 (m 1H), 2.23 (m 1H, 2.03-2.17 (m 2H), 1.89 (in, 21-1),
1.66-1.77 (m 31-0, 1.42-1.58 (m 2H), 1.2-1.4 (m 2H), 0.89 (d, 3H), 0,85 (d,
3H). Exanpl e 86 4-(6-Mthoxy-benzofuran-3-yl met hoxy)-11-t-indol e-2-carboxylic
acid {1-1(16,9aR) - 1- (octahydro-quinolizin-1-yQrethyl J-pi perldin-4-yl)-am de
This conmpound is synthesized from

4- (13- et hag- benzof ur an- 3- yl net hoxy) - 1Hihdof e- 2- carboxyli C acid (120)
(preparation see below and ami ne 61 anal ogously to the nethod described in
exanple 1 - 124 - Yield: 108 ng (63.8%. MsS (ES!'): 571 [ Mt1l+, 1H NWR

(7 DE/BE}CI ;:-L) agig OmeOS arsldjjs éﬁntl'(eSj;ecﬂ.fH)m 4-84-dhic(rdbenibﬂ1r,(an8:ymatr(csy)-‘a-l-l)1dolt¥2-5i1(d,5 %H%

: m : . (dd, : , 5. S,
oH), 3.78 (sCa’%%}”‘,"(aé'g%‘%{?‘?{epi‘?%’f&‘5.*’%'50”-a“g.ag’%e(aﬁnq”%msrﬁ%ge %‘%"’“’ 1-0, 2.25

(dd, 1H), 1. Rescrited@bexgmple20H). Synt hesi s of

448- et hoxy - RRAZOK U ABs SrY MEERR S TH 4R ALBRARRENE (psmPei sts(#§0)
10,6 (br d, 1H), 10.3 {br d, 1H), 8.45 (br 3d, 1H), 8.3 {s, 1H), 7.65 (dd, 1H), 7.3 - 7.4 (m,
2H), 7.25 (m, 1H), 7.1 {m, 1H), 7.03 (d, 1H), 8.7 (d, 1H), 5.35 (s, 2H), 4.0 (m, 1H), 2.8 - 3.8
(m, 14H), 1.3-2.1 (m, 12H).

Synthesis of 4-(4-chioro-benzofuran-3-yimethoxy|-1H-indole-2-carboxylic acid {118):

This compound is synthesized from 3-chloro-phenol analogousiy to the method described for
106 (see exampie 55). The cyclisation with concentrated sulphuric acid (Step C) gave a 11
mixture of the 4- and 6-substituted benzofuranes, which could be separated in step D.

MS (ESI). 340 IM-HT, 1H-NMR (DMSO-dg): & (ppm) 12.75 {(br s, 1H), 11.7 (s, 1H), 8.31 (s,
1H), 7.6 (dd, 1H}, 7.35 (m, 2 H), 7.15 (ad, 1H), 7.02 (m, 2H), 6.75 (d, 1H), 5.42 (s, 2H).

Example 77

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-cashoxyiic acid {1-[2-{4-tydroxy-piperidin-
1-yl}-ethyl]-piperidin-4-yl}-amide dihydrochioride

o)

Pz
cl
o
A ﬁ“C"‘\.QO

This compound Is synthesized from 4-(4-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-

H

carboxytic acid {118, see example 76} and amine 21 analogously to the method described in
exampls 1.

Yield: 160 mg (98%). MS (ESI): 551 [M+H]', 1H-NMR (DMSC-ds}: & (ppm) 11.52 (s, tH),
10.35 {br, 1H), 10.2 (br, 1H), 8.5 (br, 1H), 8.31 (s, 1H), 7.63 (d, 1H), 7.36 (m, 2H), 7.22 (s,



Thi s conmpound i s synthesized from 3-nmet hoxy- phenol anal ogously to the nethod
described for 108 (see exanple 55). The cyclisation with concentrated

sul phuric acid (Step C) gave exclusively the 6-substituted benzofurane, M
(ESI): 336 [MHT, 1HHNWR (DMBO-dO): 6 (ppm 12.81 (br s, 1H), 11.71 (s, 1H),
8.02 (s, 1H), 7.56 (d, 1H), 7.18 (s, 1H), 7.13 (dd, 1)1), 7.01 (s, 1H), 6.99
(In, 1H), 6.9 (dd, 1I-1), 6.71 (d, 1H),$33(s, 2H), 3.78 (s, 3H. Exanple 87
4- ( 6- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ add

[ 1- (2-azepan- 1-yl -ethyl)- piperidin-4-yl]-am de This conpoundconpound Is

synt hesi zed f,rom 4;(.6: v he Nz 35 y.lomet - L1-1-i ndgl e- 2-
carboxylic aii?}dwahgg:"@gégg a?r'%r Q;‘g@;q@nﬁgﬁ %@ geﬁ;ﬁl%égij%sl(@" ﬂ'y %‘ﬁ'é met hod
descri bed i n3.@&ampPpPH), 1.65¥i2e1 (dh, 8HR1 ng (50%, MS (ES!): 545 [M+Hr, 1H NWR
(DVsO-d): 6 (ppm 11.5 (s, 11-0, 8.12 (d, 1H), 8.05 (s, 1H), 7.55 (d, 1H),
7.2 (m 2H), 7.08 (dd, 11-01 7.0 (d, 11-9,8.91 (dd, 1H), 6.7 - 125 - (d,
11-1), 5.3 (g, 2 3.8 (s, 314), 3.7 (m 1H), 2.85 (m 2h1), 2.5 -2.6 (m
8H), 2.35 (dgzgggﬁ_@ 2.0 (m 214), 1.72 (m 2H), 1.4.5- 1.6 (m 814). Exanple
88 4- (6- Met hoxy- benzof uran- 3-yl met hoxy) - 1H i ndoPe- 2- car boxyll e "acid

{1- [ 2- (4- hy d5-Qxy¥RbBDEADRRanl3-Yihethek Ay imiBlRedmorid¢ddd qmlfﬁ,ﬁ!ssﬁe;.cormound I's
synt hesi zed fr.om 4- (8- nei ho%%{, ber‘zofﬂr an-,%-ylg_et hoxy) - 1H- | Hgol e-2- carboxylic
aci d 020, seRdEERBrAnERPRAHInhY RENYIPREANFYEEIAS dydroRertet nod descri bed in
exanple 1. Yield: 65 ng (2 . M5 (ESI): 547 [M+Hr, 1H NVR (DMSO-c18): 6
(ppm 11.45 (s, 1H), 8.1 ( Q1H), 8.03 (s, 1H), 7.55 (d, 1H), 7.18 (m
2E1), 7.08 (dd, 1H), 7.0 (d; , 6.9 (dd, 114), 6.68 (d, 1H), 5.3 (s, 214),
4.5 (br, 111), 3.78 (s, 3@, 3.72 (m 114), 34 (m 1M, 2.9 (m 21-0, 2.7 (m
214), 2.4 (m 414), 2.0 (m 4HQ9 1.7 (m 4H), 1.5 (m 2H), 1.35 (m 211).

Exanpl e 89 CE\—J)
N HC”‘\_N:é.,OH

This compound is synthesized from 4-(4-chioro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid {118, see example 76} and amine 41 analogously to the method described in
example 1,

Yield: 45 mg (39%). MS (ESl): 577 [M-HJ', 1H-NMR {DMS0-dg): & (ppm} 11.5 (s, 1H}, 10.45
-10.7 (br, 2H), 8.47 {d, 14H), 8.32 (s, 1H), 7.65 (d, 1H), 7.35 {m, 2H}, 7.21 (s, 1H), 7.1 {dd,
1H), 7.02 (d, 1H}), .71 (d, 1H), 5.35 (s, 2H), 5.0 (br, 1H}), 4.05 (m, 1H}, 2.6 — 3.8 {m, 13H)},
1.8~ 2.1 {m, 6H), 0.93 (d, 6H}.

Example 79

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yi}-propyl}-piperidin-4-yl}-amide



4- ( 6- Met hoxy- benzof ur an- 3-yl nnet hoxy) - 1H | ndol e- 2- car boxyl i c acid

(142- ((3S, 48) - 4- hydr oxy3- net hyl - pi peri di n-111) -et hyl | - pi peri di n-4-5/0-am de
di hydrochlorlde - 126 - This compound is synthesized from

4- ( 6- met hoxy- benzof ut an- 3-yl net hoxy) - 1H i ndol e-2- carboxylic acid (120, see
exanpl e 86) and am ne 14 anal ogously to the nmethod described in exanple 1.
Yield: 188 ng (89%. M5 (EGO 561 [Mrh], 1H MAR (DVb0-4): 6 (ppm) 11.55 (s,
1H), 10.6 (br, 2H), 8.5 (d, 1El1), 8.04-¢&8- 1H), 7.55 (d, 1H), 7.1 -7.3 (m
314), 7.0 (d, 1H), 6.9 (dd, 1H), 6.71 (d, 1H), 5.34(s, 2H), 2.64.2 (m 14H),
1.75 -2.2 (m 8H), 0.93 (d, 3H).
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This compound is synthesized from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyiic acid (118, see example 76) and amine 50 analogously to the method described in
example 1.

Yield: 20 mg (13%). MS (ESI): 585 [M+H]", 1H-NMR (DMSO-dg): 6 (ppm) 11.5 (s, 1H), 8.3
(s, 1H), 8.1 (d, 1H), 7.62 (d, 1H), 7.35 (m, 2H), 7.2 (s, 1H), 7.1 (dd, 1H), 7.0 (d, 1H), 8.7 (d,
1H), 5.4 (s, 2H), 4.5 (br, 1H), 4.05 {m, 1H), 3.7 (m, 1H), 2.6 - 2.9 {m, 4H), 1.1~ 2.4 (m,
15H), 0.2 {d, 3H).

Example 80

4-{7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1$,8aR)-1-
{octahydre-guinolizin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride
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This compeund is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (118} (preparation see below) and amine 61 analogously to the method
described in exampls 1.

Yield: 130 mg (68.1%). MS (ESV): 574 [M+H]’, 1H-NMR (DMSO-de}: 5 {ppm) 11.55 (s, 1H),
10,5 {br d, 1H), 10.2 (br d, 1H), 8.47 (dd, 1H}, 8.13 (s, 1H), 7.25 (m, 2H), 7.2 (dd, 1H), 7,09



Exanpl e 90 4- (6- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndof e- 2- car boxyl | ¢
acid (1-1(S)-2-(4-hydroxypi peridin-1-yl)-propyl!l-piperidin-4-yu-amde NOO H
Thi s compound is synthesized from

4- ( 6- met hoxy- benzof ur an- 3-yl net hoxy) - 1H | ndol e- 2- carboxylic acld (120, see
exanpl e 86) and am ne 50 anal ogously to the nmethod described in exanple 1. -
127 - Yield: 63 ng (38%. Ms. (ESI): 56;£ H, 1HNWR (DMSO-d6): 6 (ppm 11.5
(s, 1H), 8.18 . (d, 1H), 8.04 (s, 1H), 7285 (d, 1H, 7.2-(m 2H), 7.08 (dd,
1H, 7.0 (d, 1H), 6.9 (dd, 1H), 6,7 (d, 1H), 5.3 (s, 2H), 4.75 (br, 1H),
2,6-4.1 (m (7d, H), 9.'0?(0!?'1}31),(3.'515 (nz,qm,'e.n {d, 1H), 5.32 (s, 2H}, 4.0 (m, 1H), 3.83 (s, 3H), 2.8 -

3.8 (m, 14H), 1.3~ 2.4 (m, 12H).

Synthesis of 4-4{7-methoxy-benzofyran-3-ylmethoxy)-1H-indole-2-carboxylic acid {119):

This compound is synthasized from 2-methoxy-phenol analogously to the method described
far 106 (see example 55).

MS (ESH): 336 [M-HT, 1H-NMR (DMSO-dg): 5 (ppm) 12.8 (br s, 1H), 11.54 (br s, 1H), 8.1 (s,
1H), 7.28 (d, 1H), 7.18 {dd, 1H), 7.09 (m, 1H), 7.0 (d, 1H}, 6.95 (d, 1H), 6.92 m, 1H), 6.70 (¢,
1H), 5.35 (s, 2H}, 3.92 (s, 3H).

Example 81

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (1-(2-piperidin-1-yl-athyt)-
piperidin-4-yll-amide
O-——‘

Hj\?ﬁ@"‘\ﬂo

This compound is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-

N0

carboxyiic acid {119, see example 80} and amine 1 analogousty to the method deseribed in
axample 1.

Yield: 162 mg (48%). MS (ES!): 531 [M+H]", TH-NMR (DMSO-dg): & {ppm) 11.53 (s, 1H),
10.58 {br, 1H), 10.31 (br, 1H}, 8.49 (d, 1H), B.12 (s, 1H), 7.25 (dd, 1H), 7.22 (br s, 1H), 7.19
{dd, 1H), 7.1 (dd, 1H), 7.02 (d, 1H), 7.85 (d, 1H), 8.7 (g, 1H), 5.31 (8, 2H), 4.05 (m, 1H), 3.93
(s, 3H), 3.5-3.8 {m, 8H), 3.1 (m, 2H), 2.9 (m, 2H), 1.7 ~ 2.1 (m, BH), 1.4 (m, 2H).



Exanpl e 91 4-(6- Met hoxy-benzof uran- 3-yi net hoxy) - 1H i ndol e- 2- carboxylic acid
{1-{(S)-2-((3S, 48) - 4-

hydr oxy- 3- met hyl - pi periclin-1-yl)-propyl kpi peridin-4-yil-amde t1-04)_ N

Thi s conmpound Is synthesized anal ogously to exanple I from

4- ( 6- met hoxy- benzof uran- 3- yl nmet hoxy) - 1Hi ndol e- 2- carboxyl I ¢ acid, 120 (see
exanpl e 66) and am ne 56. M5 (ESI): 575.4%1[M-Hr, 1H NVMR (DVSO-d6): 6 (ppm
11.47 (s, 1Fl), 8.03 (s, 1H), 7.56(d, 1H), 7.21 (d, 1H), 7.19(s, 1H), 7.08 (t,
1H), 7.01 (d, 11-1), 6.92 (d, 1H), 6.89 (d, 1H), 5.3 (s, 2H), 3.8 (s, 3H),

3.65-3,8(m %F\%(nn, 2H), 2.59-2.92 (m 6H), 2.01-2.4 (m 4H), 1.89 (m
2H), 1.65-1. , 119-1.59 (m 4H), 0.89 (d, 31-1), 0.86 (d, 3H).
Exanpl e 92 4-(5- Met hoxy- henzof ur an- 3-yl met hoxy) - 1H i ndol e- 2- carboxylic acid

( 1- ( 2- azepan-4Fpietivihyapofpani3dinmetdbxy) H-adnie2carboxtiR&icid {1-adydroxyppound i s

synt hesi zed from.4: (5 fur = oxy) - 1Hi ndoi e- 2- carboxylic
1pend|n-1-&?8mgggr§§%%éﬂ@d %ydﬁgﬁ'gj@

acid (121) (ﬁr epar a and anal ogously to the nethod
described in exanple 1. -

P
B ﬁC"xNQOH

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (119, see example 80} and amins 21 analogously to the method described in
example 1.

Yield: 136 mg (73%). MS (ESI): 547 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.45 (s, 1H),
10.5 {br, 1H), 10.4 (br, 1H), 8.5 {br, 1H), 8.14 (s, 1H), 7.2~ 7.3 (m, 3H), 7.1 (dd, 1H), 7.0 (d,
1H), 6.95 (d, 1H}), 8.7 {d, 1H), 5.32 (s, 2H}, 5.05 {br, 1H), 4.05 (m, 1H), 3.93 (s, 3H), 2.7 ~
3.7 (m, 13H), 1.6 - 2.1 (m, 8H).

Example 83

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl}-piperidin-4-y(}-amide dihydrochloride
0-—-‘
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Yield: 77 nmg (45% . Ms (ESI), 545 (M+l1l4r, 1H NVR (DMSO-d5): 6 (ppm 11.48 (s,
1H, 8.13 (m 2H, 7.48 (d, 1H, 7.23 (s, 11-f), 7.2 (d, 11-1), 7.08 (dd,
1H, 7.02 (d, 1H), 6.92 (dd, 1H), 6.71 (d, 1H), 5.32 (s, 2H), 3.74 (s, 3H,
3.68 (m 1H), 2.83 (m 2H), 2,5 -2.6 (m 81-0, 2.35 (dd, 2H), 1.96 (dd, 2H),
1.70(m 2H), 1.45- 1.6 (m 8H). Synthesis of

4- ( 5- met boxy- benzof ur an- 3- yl met hoxy) - 1Hsaondol.e- 2- carboxylic acid 1121); This
conmpound i s synthesized from 4-met hoxy- phenol anal ogously to the nethod
described for 106 (see exanple 55). 460 ng (86% . Ms (ESI): 336 [ MHT, 1H NWR

DVBO- d5) : 5y ¥ : Zofubh.3- ks, 46 (d, 1H),
(7 DVE (d,)1|_D51"rﬁsf7>®%c%r§i%®n{h%£’edfr'bhl)¢ 7iketcky-bén o%a@n 3 d&nam&@;m.h% k%d, 1|('|) , 6!")73

5 ( 1H), 7.06 (d, 1 7.02 (d, 1I—2, 6.91 (dd,
(d. 1H), 5. ﬁ(@?{yhgpﬁrgﬁ (1§9'739?§’,‘a% 80) E&ddqll'fliﬂ jﬂ @naegously to the method described in
4- (5- Met hoxyexagpigaf ur an- 3-yl met hoxy) - 14| ndol e- 2- car boxyl i c acid

{1-R (4- hydr@%ﬁhg&%&#ﬁ; &gﬁ%&;j;%&ﬁﬂ#ﬂ PENME BnioYes 8 TaS 115 @3y 106 S

conpound is
4- ( 5- net hoxybh @Rz 85ud, aht), 3- 4Bl (et ox\8)— 713 trd, 3Hh A dl (gd, AH), Gk xy) i6coegddiHf, 121, see

le 92 i i ' le 1,
craml . 52) ntyenecal 2l oguatyc) oaohe, TR DS SepppipatneenaT o L
1H), 8.15 (d, 1H), 8.11 (s, 1H), 7.49 (d, 1H), 7.24 (s, 114), 7.20 (d, 1H),
7.09 (dd, 1H), 7.02 (d, 11-1), 6.93 (dd, 111), 6,71 (d, 111), 5.33 (s, 2H),

4.51 (br, 1lEBmplesd5 (s, 31-1), 3.7 (in, 114), 3,41 (in, 1H), 2,8.5 (ii,
211), 2,7 (m_ZH))_, 2,39 (in, 4H), 2,0 (m 4H), 1.71 (In, 4H), 1.52 (in, 2H),
1.35 (m 2H). EXanPle 94 ‘ ,

4- (4i Met hoxy-BaeiyrPenzonran: i eiboey) 1 indelgrd s Praoylicasiddbkip)-R¢4-Bdraxy-

(1- [ (18, 9aR)pigbricib a5t-aRasgiT pstidinany i it dnysfdambigl | - pi per | dirt-411) - ani de

O-d"

/

@?_«;‘C"}Oou

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indols-2-
carboxylic acid (119, see example 80) and amine 50 analogously to the method described in
example 1.

Yield: 166 mg (94%). MS (EST): 561 [M+H]", 1H-NMR (DMSO-ds). & {ppm) 11.5 (s, 1H), 10.2
- 10.6 (br, 2H}, 8.5 (d, 1H), 8.14 (s, 1H), 7.28 {d, 1H), 7.23 (s, 1H), 7.2 (dd, 1H), 7.1 (dd,
1H), 7.03 (d, 1H}, 6.85 (d, 1H), 6.7 (d, 1H), 5.33 (s, 2H), 5.05 (br, 1H), 3.93 (s, 3H)}, 2.8~ 4.1
(m, 13H), 1.7 = 2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 85

4-(7-Methoxy-benzofuran-3-yimethoxy)- 1 H-indole-2-carboxylic acid {1-[(S)-2-((35,45)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



CN Th: (11) This conpound is synthesized anal ogously to exanple 1 from

4- (4- met hoxy- benzof uran- 3- yi net hoxy)-111-1ndol e-2-carboxylic acid (122)
(preparation see below) and 1-[(18, 9aR)-1-

(oct ehydr o- qui nol i zi n- 1- yOret hyD- pl peri di n-4-ylam ne, 61. Ms (ESI): 571.2
[M-H, 1HNWR (C0.300): 6 (ppm 7.75(s, 111), 7.27 (s, 1H, 7,25 (t, 1H),
7.18 (t, 11-1), 7.10 (d, 11-0, 7.07 (d,_ %4), 6.75 (d, 11-9, 6.67 (d, 1H),
5.43 (s, 2H), 4.15 (bra, 11-1), 3.4-3.8 rin, 7H, 3.83 (s, 3H), 2.9-3.25
(in, 4H), 2.53 (hr m 1H), 1.5-2.3 (m 14H). - 130 - Synthesis of

4- (4- Met hoxy- beri zof uran- 3-yl met hoxy) - 111-i ndol e- 2-carboxylic acid 1122) (1)

4- Met h oxy-benzof uran - 3- cafbal dehyde, 123 To a sol ution of

4- et hoxy- 3- net hyl - benzof u o). Chern. Res. Synopses (1996),132) (4 g, 24.66
mmol) in 40 mM of .ol oxane ed sel enium dioxide (3.39 g, 29.59 mmvl) and
the m xture is heated under~ref{lux for 24 hours. It is then cool ed and
filtered. The solvent is evapor d and the crude red solid is used as such in

the next step. Yield: 4,869 (>100% . MS,(ESP): 177.0 (MtFile. (2)
(4- Met hoxy- benzef uran- 3-y1l) - net f\ 4 e al dehyde 123 from above (4.34 g,
24.63 mmol) Is dissolved in 10 ™ rre h@u nd eeol ed in an ice-bath. Solid
sodi um borohydride (4.9 g, 123.2 ) Ps de‘;—i perbhons and the mxture is

stirred for 2 hours. It is then poured onto Icé-c HCl, extracted three
times with DCM dried and evaporated. The crude material is purified by

3. C9hop MRk et Sy AT A B 6 FRRA GG - 1ol o
ylmethoxy)-1H-indole-2-carboxylic acid, 119 (see example 80) and amine 56.
MS (ESI): 575.1 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.49 (s, 1H), 8.15 (s, 1H), 8.13 (d,
1H), 7.26 (d, 1H), 7.22 (t, 1H), 7.2 (s, 1H), 7.1 (t, 1H), 7.02 (d, 1H), 6.57 {d, 1H), 6.71 (d,
1H), 5.34 (s, 2H), 4.43 (d, 1H), 3.95 (s, 3H), 3.72 (m, 1H), 2.6-2.93 (m, 6H), 2.31 (m, 1H),
2.23 (m, 1H), 2.03-2.17 (m, 2H), 1.89 (m, 2H), 1.66-1.77 (m, 3H), 1.42-1.58 (m, 2H), 1.2-1.4

{m, 2H}, 0.89 (d, 3H), 0.85 (d, 3H).

Example 86

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(135,%aR)-1-
{octahydro-quinolizin- 1-yl)methyl}- piperidin-d-yl}-amide

/
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o

_ This compound is synthesized from 4-{8-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid {120) (preparation see below) and amine 64 analogously to the method
described in exampte 1.



(3) 4-14-Meth oxy-benzofuran-3-yl met hoxy) -indol e- 1, 2-di carboxylic acid 1-tert-
butyl ester 2-ethyl ester, 126 Indole ester 125 is prepared from al cohol 124
and 102 under M tsunobu conditions (as described in exanple 50 for 105). MS
(EST 410.2 [ (M CWe3) +Hr (4)

4- (4- Met hoxy- benzof ur an- 3-yt t net hoxy) - 1H 1ndol e- 2- carboxylic acid, 122 The
title conpound is prepared fromester 1354 by cleavage with KOH DOH | MF (as
described in exanple 50 for 105). Ms (ES1): 338.2 [M+tH)+, 11-1-NWR (DVSO0-4):
(pprn) 11.76 (s, 1H), 8.07 (s, 11-1), 7:29 (t, 1H), 7.21 (s, 1H), 7.19 (1,
éH%m (7 1 :(3 Z) Y»%H)ms?mg%s@%) Mé*kﬁsggsﬂ%mﬁ-ﬂ} THAMR ©MS0Lg: & bbby 184538, 45, 21-1),
4- (4- Met hoxy%é%z“&‘? GrOQrﬁ é%lﬂ%ﬁﬁrﬂ“‘h’f’#ﬁﬂhaﬁl &8 (Wattho LI 1Hb B3 (dd, 1H)

(1-[2- (4- hydsexy pHpersds,eH)-07eEhaH) 3.0 @enHdess 42 Bp{apaH)e2 47 (v, NHNZkS

(dd, 1H), 1.2 — 2.05 (m, 20H).

Synthesis of 4-{8-methoxy-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid (120);

This compound is synthesized from 3-methoxy-phenol analogously to the method described
for 108 {see example §5). The cyclisation with concentrated sulphuric acid (Step C) gave
exclusively the 6-substituted benzofurane,

MS (ESH: 336 {M-H], 1H-NMR (DMSO-d;): 5 (ppm) 12.81 (br s, 1H), 11.71 (s, 1H), 8.02 (s,
1H), 7.56 (d, 1H), 7.18 (s, 1H), 7.13 (dd, 1H), 7.01 (s, 1H), 6.89 (m, 1H), 6.8 (dd, tH), 6.71
(d, 1H), 5.33 (s, 2H), 3.78 (s, 3H).

Example 87

4-{8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld [1-(2-azepan-1-yi-ethyl)-
piperidin-4-yl}-amide

/
o

¢
< e

This compound Is synthesized from 4-(6-methoxy-benzofuran-3-ylimsthoxy}-1H-indole-2-
carboxylic acid (120, see example 88) and amine 5§ analogously to the method described in
example 1.

Yield: 121 mg (50%). MS (ESI}: 545 [M+H]', 1H-NMR (DMSO-d): 5 (ppm) 14.5 (s, 1H), 8.12
(d, 1H), 8.05 (s, 1H), 7.55 (d, 1H), 7.2 {m, 2H), 7.08 (dd, 1H}, 7.0 {d, 1H), 8.91 (dd, 1H), 6.7



NOH Thi s conpound is synthesized anal ogously to exanple 1 from

4- (4- met hoxy- benzof uran- 3- yl net hoxy)-111-i ndol e- 2-carboxylic acid 122 (see
exanple 94) and amine 21. M5 (ES!): 547.2 [MFH, 1HNWR (CD,OD): 5 (ppnm 7.63
(s, 1H), 7,23 (s, / H, 7.12 (t, 1H), 7.04 (t, 1H), 6.98 (d, 1H), 6.94 (d,
1H), 6.62 (d, 1H), 6.53 (d, 1H), 5.3 (s, 2H), 3.76 (m 1H), 3.71 (s, 3H), 3,54
(m 1H, 2,85 (m 2H, 2.73 (m 2H), 2.42_ (m 4H, 2.07 (m 4H), 1.81 (in,
2H), 1.74 (m 2H), 1.53 (m 2H), 1.46 (1 52I—|). ExaM |l e 96

4- ( 4- Met hoxy- benzof ur an- 3-yi net hoxy) - 1H i ndol e- 2- carboxylic acid

(112-((38, 48)-4- hydr oxy3- net hél - pi_peri di n- l-ylé- et hyl -(fgl_lhgeri di n-4-'_y|1}-arri de
Thi s conpoundidi H)Fhishesi 8. alaPSdBully2 I mesanpPe 2 F, 2.35 (dd. 2F),

4- (4- et hoxy-Q@MQﬁHrm@X%;gl\./.gj e hoyym-gtht | ndol e- 2-carboxylic acid 122 (see
exanpl e 94) and am no 14. (ESE): 581.3 [MtH)., 1H NWVR (DVBO-c10): 5 (ppm
11.47 (s, 1H), 8.09 (d, 1H), 8.01 (s, 11-1), 7.27 (t, 1H, 7.23 (s, 11-9, 7.2

(t, 1H), 7.09 (t, 1H), 7.01 (d, 11-1), 6.81 (d, 1H), 6.65 (d, - 132- 1H),
5,34 (s, 2H),Exambe 88, 111), 3.79 (s, 3119, 3,7 (m IF-1), 2,64-2.93 (m 411),
2.35 (iii, 4H), 1.82-2.05 (m 3H), 1.63-1.8 (m 3H), 1.25-1 63 (m 6H), 0.85

(d, 3H). Exa 7 i AL _ ' 19 i
4 (4~ Wbt hoxy- BT T PSR oy srtl S avdron
{ 1- R5) - 244- hymipeadintl yl)gtwi-dipericin-4-d}-amid®pyl | - pi pendi n-4-y1l)-arnicle 0

!
0

.

0

| [Ef\y_qc’
N u-QxNQDH

This compound s synthesized from 4-(6-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acld {120, sea example 86) and amine 21 analogously to the method described in
example 1.

Yield: 65 mg (27%). MS (ESI): 547 {M+H]", 1H-NMR (DMSO-dg): 6 (ppm) 11.45 (s, 1H), 8.1
(brd, 1H), 8.03 (s, 1H), 7.55 (d, 1H), 7.18 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9 (dd, 1H),
6.68 (d, 1H}, 5.3 (s, 2H), 4.5 (br, 1H), 3.78 (s, 3H), 3.72 {(m, 1H), 3.4 (m, 1H}, 2.9 (m, 2H},
2.7 (m, 2H), 2.4 (m, 4H), 2.0 (m, 4H), 1.7 (m, 4H), 1.5 {(m, 2H), 1.35 (m, 2H).

Example 88

4-(8-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-{(3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyf}-piperidin-4-yl}-amide dihydrochtoride



This conmpound i s synthesized anal ogously to exanple 1 from

4- (4- met hoxy- benzof uran- 3- yl net hoxy) - 1H i ndol e- 2- carboxylic acid, 122 (see
exanple 94) and amine 60. M5 (ES!): 561.2 [M:Hr, 111-NWR (CDBOD): 5 (ppm
7,62 (s, 1H, 7.13 (s, 1H, 7,12 (I,1H), 7.04 (t, 1H), 8.97 (d, 1 H, 6.94
(d, 1 H, 6.62 (d, 1119, 6.52 (d, 1H), 5.3 (s, 2H), 3.74 (m 1H), 3.71 (s,
311), 3.46 (br m 11-9, 2.93 (m 1H), 212¢-(m 1H), 2.65-2.76 (m 3H), 2.4
(m 1H, 2.28(m 2H), 2.12 (m 2H), 1.97 (m 111) 1.75 (m 4H), 1.35-1,65 (m
5H), 0.93 (d, 311). Exanple 98

4- (4- Met hoxy- benzof ur an- 3-y| met hoxy) - 1H i ndol e- 2- carboxylic acid
{11(8)-2-((3S,48)-4-
hydr oxy- 3- met hyl - pi per| df n- - propyl | - pi peridi n-4-yl}-am de - 133 - This
goysly to exanple', from

4- (4- met hoxy- benzof uran- 3- yl n§t hoxy) - 1H | ndol e- 2- carboxylic acid, 122 (see
exanpl e 94) and am ne 56. M5 (E é) 575 1 wfir, 1HNWR (DVSO-ds): 6 (ppm
11,46 (s, fl-1), 8.08 (n, 1H), 11f) 7.27(t, 1H), 7.22 (s, 1H), 7.2
(t, 1H, 7.09 (1, 11-0, 7.01 ( 06. 81 (d 1H), 6.65 (d, 1H), 5.34 (s,
2H), 4.42 (m 1H), 3.79(s 3H) 258292(|n SF-f), 2.31 (m
1H, 2.22 (m 1H, 2.02-2.17 (m 21H1)H I_iL66178(m 31-0,
1.2-1.8 (m 4H), 0.9 (d, 3H) 0.88 (d, 3H) Exarrp Iox

4- (4, 6-di mett wxy- benzot ur an- 3-yl net hoxy) - 1Hi ndol e- 2 car boxy! I c acid

(1-1(18,9aR)-1- (octehydro-quinolizin-Il-yl)nme #ﬁ%ﬁkel peri di n- ?/12} am de

di hydr ochl or '@ comAgHed & ypensikerd fram 4ySringlieryXeg? Imethoxy)-1H-indo

4- (4, 6- di met bansosylReRidQi 20 sutr sXantple8t) emy Yinink Hi4 Hhabgouly tiRe Bl descAlsddth 126

(preparation see 1? ow) and am ne 61 analogously to the nethod described in

exanpre 1. YF& my (75.3%. MS (ES!): 601 [ M+Hr, 1H NMVR (DMBO-(15): 5

(pprr) 11.5 (ygeldiﬂBBOng (39%1 MSLEST: 60 (M+F]H)1H- WH(DLECSdBQtﬁrpprﬁ)lmas (s,AHR9 (s, 1H),
3 (br s _¢ 4), 6.42

(. 1y 5, 2809 06288 40) 0od GuhCrsgld iPrfoOoym g 190G &9 @D, &7,

141- 1) 1. 3 jH)2611 dm1H)1§|3|§(s 2H), 2.6 — 4.2 (m, 14H), 175 -2.2 (m, 8H) 093 (d, 3H)

Example 90

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{S}-2-(4-hydroxy-
piperidin-1-yl}-propyll-piperidin-4-yf}-amide
/
o)

2

This compound Is synthesized from 4-(8-methoxy-benzofuran-3-yimethoxy)-1H-indele-2-
carboxylic acld {120, see example 86) and amine 50 analogously o the method described in

example 1.



- 134 - This conmpound is synthesized from 3, 5-di net hoxyphenol anal ogously to
the nmet hod described for 106 (see exanple 55). M5 (ES]): 366 [MH, 1H NWR
(DMSO-de): 6 (ppm) 12.78 (br s, 11-1), 11.7 (s, 1H), 7,89 (s, 1H), 7.14 (cid,
1H, 7.08 (d, 1H, 7.02 (d, 1H, 6.78 (d, 1H, 6.65 (d, 1H, 6.41 (d, 1H),
5.31 (s 214), 3.79 (s, 31-1), 131 (s, Exanple 100

4- (4, 6- D met hoxy- benzof ur an- 3-yl net hoxy) ,3t+ i ndol e- 2- car boxyl | ¢ aci d
(1-(2-(4-hycl roxypipericlin-1-yf)-ethA-pi perldl n-4-yl)--amde HO01l-. NO OH
Thi s conmpound i s synthesized anal ogously to exanple 1 from

exampl e 49) i ERmcss DeeiaE) Ry AN IR R R Blas dBT S (ppmy
11.46 (s, -1H)d, 18),B.04ds, 1HH)7,557d 8TH). (72 (il M), 728 2. (18), 7.0k, 1HF SF8ad. t1H), BH) ,
(@, 1H), 5.3 (5, 2H), 4.75 (br, H), 2.6 — 4.1 (m, 7H), 0.9~ 2.4 {m, 20R).

Example 81

4-{8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-((35,4S5)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl}-pipendin-4-yi}-amide
/
0

.

éfﬁwgﬂ"}hqou

This compound is synthesized analogously to example 1 from 4-{8-methoxy-berzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 120 (see example 86) and amine 56.

MS (ESI): 575.1 [M+H]", TH-NMR (DMSO-dg): & {(ppm) 11.47 (8, 1H), 8.03 (s, 1H), 7.56 (d,
1H), 7.21 (d, 1H), 7.18 (s, 1H), 7.08 (1, 1H), 7.01 (d, 1H}, 6.92 {(d, 1H), 6.89 (d, 1H), 5.3 (s,

2H), 3.8 (s, 3H), 3.65-3.8 (m, 1H), 3.31 (m, 2H}, 2.59-2.92 (m, 8H), 2.01-2.4 (m, 4H), 1.88

(m, 2H), 1.65-1.78 (m, 3H}, 1.19-1.59 (m, 4H), 0.89 (d, 3H), 0.86 (d, 3H).

Example 92

4-(5-Methoxy-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-
piperidin-4-yl}-amide



1H), 6,81 (s, 6,63 (d, 11-1), 6.42 (s, 1H), 5.28 (s, 2H)),
3H), 3.76(s, 3H), 3.73 (rn, 1H), 3.16 (m 1H), 2,85 (rn,
2.36 (m 411)1.99 (m 4H), 1.7 (m 41-1), 1.5 (m 211),

4.49 (m 1H),
2Ff), 2.69

1.34 (m 2H).

Exanpl e 101 4- (4, 6- Dl net hoxy- benzof uran- 3-yl net hoxy) - 1H | ndol e- 2- car boxyl i c
acid {142-((38,46)-4-
hydr oxy- 3- met hyl - pi perl di n-1-y1)-ethyl ]-piaperidin-4-yll-am de di hydrochl ori de

135 -

HHNNCOCNTh \--N11"OH This conmpound is synthesized from

4- (4, 6-di net hoxy- benzof ur an- 3-yl net hoxy) - 14| ndol e-2- carboxylic acid (126,
see exanple 99) and am ne 14 anal ogously to the nethod descri bed

N

© yZ

s

in example 1.

This compound s synthesized from 4-(5-mesthoxy-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid (121} (preparation ses below) and amine & analoegously to the method

described in example 1.

Yield: 77 mg (48%). MS (ESD): 545 [M+HT", 1H-NMR (DMSO-de): & (ppm) 11.48 (s, 1H), 8.13
(m, 2H), 7.48 (d, 1H), 7.23 (s, 1H), 7.2 (d, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 6.92 (dd, 1H),
8.71 (d, 1H), 5.32 (s, 2H), 3.74 (s, 3H), 3.88 (m, 1H), 2.83 (m, 2H), 2.5— 2.6 (m, 8H), 2.35

(dd, 2H), 1.98 (dd, 2H), 1.70 (m, 2H), 1.45 — 1.6 (m, 8H).

Synthesis of 4{5-methoxy-henzofuran-3-yimethoxy)-1H-indole-2-carboxyfic acid (121}:

This compound is synthesized from 4-methoxy-pheno! analogously to the method described

for 106 (see example 55).

480 mg (86%). MS (ESI): 336 [M-HJ, 1H-NMR (DMSO-ds): & (ppm) 12.79 (br s, 1H), 11.73
(s, 1H), 8.1 (s, 1H), 7.46 (d, 1H), 7.22 (d, 1H), 7.15 (dd. 1R), 7.06 (d, 1H), 7.02 (d, 1H), 6.91

{dd, 1H}, 6.73 (d, 1H), 5.37 (s, 2H), 3.75 (s, 3H).

Example 83

4-(5-Methoxy-benzofuran-3-yimethoxy)-1H-indoie-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-y{}-amide



Yield: 85 nmg (47%. Ms (ESI): 591 [M+tH, 1H NWR (DMBO-cle): 5 (ppm 11.5 (s,
1H), 10.6 (br, 2H), 8.5 (d, 1H, 7.87 (s, 1H, 7.25 (s, 1H, 7.1 (dd, 1H),
7.02 (d, 1H, 6.8 (d, 1H), 6.64 (d, 1H), 6.4 (d, 1H, 5.26 (s, 2H), 5.1 (hi-,
1H), 4.05 (in, 1H), 3.8 (s, 3H, 3.77 (s, 3H, 2.6 - 3.8 (m 12H), 1.75 - 2.2
(m 8H), 0.93 (d, 3H). Exanple 102

4- (4, 6-t hnmet hoxy- benzof ur an- 3-yl net hoxy) 2%I—I—i ndol e- 2- carboxylic acid

(11(S) - 2- (4- hydr oxypi peri di n-110- propyli'<pi peri di n-4-y1}-anfide 0 This
conmpound i s synthesi zed anal ogously to exanple 1 from

4- (4, 6-di met hm benzof uran3-yl net hoxy) - 1Hi ndol e- 2- car boxyli o acid, 126 (see
exanpl e 99) and am ne 50. S!f): 591.3 (M+Hr, 1H NVR (CD300): 6 (ppm 7.63
(s, 1H, 7.23 (s, 1H, 7. , 7.04 (d, 1H), 6.67 (s, 1H), 6.62 (d, 1H),
6.37 (s, 1H, 5.35 (d, 21-9, 3. (m 1H), 3.82 (s, 39), 3.78 (s, 39), 3.57
(in, 1H), 3.05 (m 1H), 2.89 (in} 1H), 2.75-2.87 (m 3H), 2.35-2.55 (in, 3H),

2.24 (m 2H, 2.08 (m 1H, 1.8- 1995 (m_49), 1.45-1.75 (m 4H), 1.04 (d,
SF-f). - 136 - Exanple 103 @;}_‘(
4- (4, 6- Di et hoxy- benzof ur an- 3-yl QXYL dol e- 2-carboxylic acid (1

- R6) - 24( 38, 45) - 4- hydr oxy- 3- net hy pHpermd —M propyl - pi peridlin-411) - am de
Thi s conmpound is synthesized anal ogously to exarrpl from

4- (4, 6-di met hoxy-benzof uran3-yl net hoxy) - 1H 1 ndol e- 2- carboxylic acid, 126 (see

exanpl e 99) Ah CeioHed B EyMigSZPERTM 405 methpybEPZUATPKIVRNCG) a3 (ppm) 7. 64
(s, 1H), 7. Z%ar(a&wncla'db (12ﬁ éle%e(thpiéld)) anZa%e(zqi,anaJagohkwtcﬁmﬁ%e{rﬁd ddddibedth 64 (d,
1H), 6.38 (s, H] 5 (s, 2H), 3.88 (m 1H), 3.84 (s, 3H),

exam e1

Yieid: 105 mg (85%). MS (ESI); 547 (M+H]', 1H-NMR (DMSO-dg): § (ppm) 11.5 (s, 1H), B.15

(d, 1H), 8.11 (s, 1H), 7.49 (d, TH), 7.24 (s, 1H), 7.20 (d, 1H), 7.09 (dd, 1H), 7.02 (d, H),

6.93 (dd, 1H), 6.71 (d, 1H), 5.33 (s, 2H), 4.51 (br, 1H), 3.75 (s, 3H), 3.7 (m, 1H), 3.41 (m,

1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.39 (m, 4H), 2.0 (m, 4H), 1.71 (m, 4H), 1.52 (m, 2H), 1.35

(m, 2H).

Example 94

4-(4-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
(octahydro-quinolizin-1-ylymethyl]-piperidin-4-yl}-amide

O
2

gj[”u@ t@

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acid (122) (preparation see below) and 1-[{1S,9aR)-1-
{octahydre-quinelizin-1-yi)methyl)-piperidin-d-ylamine, 61.

MS (ESI): 571.2 [M+HT", 1H-NMR (CD,0OD): & (ppm) 7.75 (s, 1H), 7.27 (s, 1H), 7.25 (t, 1H),
748 (t, 1H), 7.10 (d, 1H), 7.07 (d, 1H), 8.75 (d, 1H), 8.67 {d, 1H), 5.43 (s, 2H), 4.15 (br s,
1H), 3.4-3.8 {brm, 7H), 3.83 (s, 3H), 29-3.25 (m, 4H), 2.53 (br m, 1H), 1.5-2.3 (m, 14H).

~0



3.8 (s, 311), 2.78-3.17 (m 611), 2.57 (m 1H), 2.23-2.47 (m 3H), 2.03-2.21
(m 21-1), 1.87-1.98 (ii,, 3H), 1.45-1.8(m 4H), 1.08 (d, 3H), 0.99 (d, 311).
Exanpl e 104 4-(5, 6-di nmet hyl - benzof ur an- 3- yl met hoxy) - 1H | ndol e- 2- car boxyl i c
acid (1-[(13,9aR) -1- (octahydro-quinolizin-1-yQrethyll-piperidin-4-yl)-am de
di hydr ochl ori de - 137 - This conpound is synthesized from
4(56-cl i met hykheri zof uran- 3-yl net hoxy) --4%4-i ndol e- 2- carboxylic acid 127
(preparation see below) and ami ne 61 anal ogously to the nethod described in
exanple 1. Yield: 145 ng (76.3%. M5 (ESt): 569 [MtFtr, 1H NVR (DVBSO-de): 6
(ppm 11.45 (s, 1H), 10.4 - 10.4 (br, 2H), 8.5 (br, 1H), 8.02 (s, 11-1), 7.45
, 1H), 7.38 , AH), 7.27 (b , 1 7.1 (dd 7.02 (d, 1H, 6.7 (d,
10, 5.3 (s, Sabitesls opghioiarybatpniadyyinanadinhoble Ziatbonyhe s tiszpy ¢
3H), 1,3 -2.1 (m 12H). Synthesis of
4- (5, 6-di et hyl - benzof ur an- 3- vl net hoxy) - 114-i ndol e- 2-car boxyl | ¢ acid (127):
Thi s conmpound,,is s |, Z ] | henol anal ogously to the
met hod descr igBed f&%J}g@l@&é@%ﬁ‘nﬁpﬁa‘e}m@@i_?&%éh{’ES!): 334 [MHr, 1H NMR
(ONTSO-de, ) : 16 a@Gpipton ol 2-rthoky-3-sethliFenzcidra® Q. Clsem. Rés. BynoBedA9¢6,138 g, 7. 47 (s,
1H), 7.38 (s 1 7.0 , . 8. : 3.(s, 2H), 2.35
(s, 3H), 2. 32t€éé_|)n§"9§ 'Tn ﬂ%xr{g%gf)‘ig}afl_%g added éerl’@nlu%%d)ﬂdg (isé&!ze.%@nmo% and {he
4- (5, 6- Di et mpturg sriveeted nrder By fnedrowes) K Bikanrdeisdaral-fideret ooy sdheenbisi d

(1-12- (4- hy de@pyRida@hi fHeRiubz Yob) sofid BYibdd RisBET ih HeRedsiehy ani de
Yield: 4.86 g (>100%). MS (ESI): 177.0 [M+H]".

(2) (4-Methoxy-benzofuran-3-yi}-methanol, 124

The aldehyde 123 from above (4.34 g, 24.63 mmol) is dissclved in 10 ml of methanol and
cooled in an ice-bath. Solid sodium borohydride (4.9 g, 123.2 mmol} is added in portions and
the mixture is stirred for 2 hours. It is then poured onto Ice-cold HC|, extracted thres times
with DCM, dried and evaporated. The crude material is purified by ¢chromatography on
silicage! using hexane and EtOAc (from 20% to 50%).

Yield: 1.82 g (41%). MS (ESI): 196.1 [M+NH,]".

(3} A-{4-Methoxy-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester, 125
Indole ester 126 is prepared from alcohot 124 and 102 under Mitsunobu conditions (as

described in exampis 50 for 105).
MS (ESI): 410.2 [(M-CMeg)+H]".

(4 4-(4-Methoxy-banzofuran-3-ylmethoxy}-1H-indole-2-carboxylic acid, 122

The title compound is prepared from ester 125 by cleavage with KOH/EtQH/THF (as
described in example 50 for 105).

MS (ESI): 338.2 [M+H]', 1H-NMR (DMSQ-ds): 8 {(ppm) 11.76 (s, 1H), 8.07 (s, 1H), 7.29 (¢,
tH), 7.21 (s, 1H), 7.19 (, 1H), 7.1 (s, 18), 7.04 (d, 1H), 6.83 (d, 1H), 8.69 (d, 1H), 5.38 {s,
2H), 3.84 (s, 3H).



Thi s conpound is synthesized from

4- (5, 6-di net hyl - benzof ur an- 3-yl net hoxy) - 1H | ndol e- 2-

carboxylic acid (127,

exanpl e 104) and ami ne 21 anal ogously to the nethod described in exanple 1
96 ng (51% . MS (EST): 545.5 ! MtHr, 1H NVR (DVBO-d8): 6 (ppm

138 - Yiel d:
11.5 (s, 1H),

8,09 (d, 1H), 8.05 (s, 1H), 7,22 (s, 1H), 7.18 (s, 1H)

7.10

see

(dd, 1H), 7.0 (d, 1H), 6.88 (s, 1H), 6.7 (d, 1H), 5.28(s, 2H), 4.45 (d, 1H),

3.7 (m 1H),

3.38(m 1H), 2.84 (m 2H),-8B7 (m 2H),

Exampie 95

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl}-piperidin-4-yi}-amide

EIO
/
-0 0
CO-<
N H‘C"‘\_ND,OH

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid 122 (see example 34) and amine 21.

MS (ESI): 547.2 [M+H]", TH-NMR (CD;0D): & (ppm) 7.63 {8, 1H), 7.13 (s, 1H), 7.12 {t, 1H),
7.04 (1, 1H), 6.98 (d, 1H), 6.94 (d, 1H), 6.62 (d, 1H), .53 (d, 1H}, 5.3 (s, 2H), 3.76 {(m, 1H),
3.71 (s, 3H), 3.54 (m, 1H), 2.85 (m, 2H), 2.73 {m, 2H), 2.42 (m, 4H), 2.07 (m, 4H), 1.81 (m,
2H}, 1.74 (m, 2H)}, 1.53 {m, 2H), 1.45 (m, 2H).

Example 96

4-{4-Methoxy-benzofuran-3-ylmethoxy}-1H-indole-2-carboxylic acid {1-[2-((38,48)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyi]-piperidin-4-yl}-amide

-0

—~0
Q
L
i H‘C’“KQ--.OH

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid 122 {see example 94) ahd amine 14.

MS (ESI): 561.3 [M+H)", 1H-NMR (DMSQ-ds): & (ppm) 11.47 (s, 1H), 8.09 (d, 1H), 8.01 (s,
TH), 7.27 (t, 1H), 7.23 (s, 1H), 7.2 (t, 1H), 7.09 {t, 1H), 7.01 (d, 1H), 6.81 (d, 1H), 6.65 {d,



.5 (s, 3H, 2.38 (s, 3H, 2.35 (m 4H), 1.95 (m 4H), 1.7 (m 4H), 1.45 (m
H, 1.3 (m 2H). Exanple 106

- (5, 6-Di net hyl - benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car boxylic acid

142-((3S, 48) -4 hydroxy- 3-net hyl - pi peridin-1-yl)-ethyll-piperidin-4-yl}-am de
i hydrochl ori de This compound is synthesized from

- (5, 6-di net hyl - benzof ur an- 3-yl net hoxy) -1 Hindol e-2- carboxylic add (127,

ee exanpl e 104) and am ne 14 anai ogously to the nmethod described in exanple

PO~ BDNN

1H), 5.34 (s, 2H), 4.47 (d, 1H), 3.79 (s, 3H), 3.7 (m, 1H), 2.64-2.93 (m, 4H), 2.35 (m, 4H),
1,82-2.05 (m, 3H), 1.63-1.8 (m, 3H), 1.26-1.63 (m, 6H), 0.85 (d, 3H).

Example 97

4—(4-Methoxy-benzofuran-3-ylmaﬂwxy)-1H-i‘ndoie-Z—carboxyiic acid {1-[(3)-2-(4-hydroxy-
piperidin-1-yl)-propyll-piperidin-4-yl}-amide

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 122 (see example 94) and amine §0.

MS (ESI): 561.2 [M+H]", 1H-NMR (CD;0D): & (ppm) 7.62 (s, tH), 7.13 (s, 1H), 7.12 {t, 1H),
7.04 {t, 1H), 8.97 (d, 1H), 6.94 (d, 1H), 6.62 (d, 1H), 6.52 (d, 1H), 5.3 (s, 2H), 3.74 {m, 1H),
3.71 (s, 3H), 3.48 (br m, 1H), 2.93 (m, 1H), 2.77 {m, 1H), 2.65-2.75 (m, 3H), 2.4 (m, 1H),
228 (m, 2H}, 2.12 (m, 2H), 1.87 (m, TH) 1.75 (m, 4H), 1.35-1.65 (m, 5H), 0.93 d, 3H).

Example 98

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8)-2-((35,48)-4-
hydroxy-3-methyl-piperidin-1-yl}-propyll-piperidin-4-yl}-amide

P

4
:

HC”}Q..OH

~0



Yield: 105 ng (56%. MS (ESI): 559 [MtHr, 1H NVR (DMSO-d6): 6 (ppm 11,5 (s,
1H), 10.6 (br, 2H), 8.5 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s, 1H),
7.25 (d, 1H, 7.1 (dd, 1H, 7.02 (d, 1H, 6.7 (d, 1H), 5.29 (s, 2H), 4.05 (m
1H, 2.6 - 3.8 (m 13H), 2.33 (s, 3H), 2.3 (s, 3H), 1.75 - 2.2 (m BH), 0.93
(d, 3H). Exanple 107

4- (5, 6- D net hyl - benzof ur an- 3- yl net hoxy) - T%IFH ndol e- 2- carboxylic acid
(1-1(S)-2-(4-hydroxypi peridin-1-yl)-propy pi perl di n-4-y1}-am de

di hydrochloride - 139 - Thi's conmpound is synthesized from

4- (5, 6-di net benzof ur an: 3-yl.met hox cag bhox aC| d (127

set(-:- exanpl e g%ﬁf')mgﬂtamgrlﬁ%th e&ﬁﬁ?l%%ogégofx?%ﬁﬁég’ﬁé' aa h&@é% 13" <(-:-xarrpl e
1. Yield: 11&!@@@%do%cér&§wcxacﬁ5m[(Mefé}<#ppiaH)NNRar(nM6} d6) 6 (ppn) 11.5
(s, 1H, 10. 6 r H) 46, ( .38
s 1 72 @1} 0 n{mﬁf") HﬁM%_é)IQSQ-%BBG gm)lﬁléss(u aoOP(ml‘? §g $ s 2H)
5.05 (br, 1|—|)‘1H)2733(L4H)17@2n(5 18119 &, ZHBBUQ&“‘B.I-])O‘J (9. 98, § 1(d31-H)) 645, - 2.2 (m

8H), 1.35/ 1.3y (shs (81K @r&tﬁq”ﬁflsi?g %Piﬁa +08H 258292 (m, 6) 231 (m, 1H
4-(516-Di et h I-benzo l),ll‘ -( -y) EX 3.H 1621781 - 2- ar(rlgoxH)llc aC| d)'

(1-[ (S) - 24( 3&- 2. 1), 202217(m 2H), 189(m m 3H) 1216( , 4H), 0.9 (d,

hydr oxy- 3- rret:iw,l&am @e&H).di n-1-y1)-propyl | -pi peridin-411}-am de di hydrochl ori de
Thi s conmpound is synthesized from

4- (5, 6-di met hykbenzof ur an- 3-yl net hoxy) - 1H-i ndol e- 2- carboxylic acid (127, see
exanpl e 104) and am ne 55 anal ogously to the nethod described in exanple 1.

Yi el d: 130 ngxeswizgd Vs (ESI) 573 [M+H], 1H NVE (DVBO-4): 6 (ppn) 11.5 (s,
1H), 10.4 - 10.6 (br, 21-9, 8.62 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s,

1H, 7.25 (s 14-(lr,'é')dimeﬁo}%bérﬂgfuran-s-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[(1S,9aR}-1-
(octahydro-quinolizin-1-ylymethyl}-piperidin-4-yl}-amide dihydrochloride

/
)
Q
P
—0
o

N

This compound is synthesized from 4-(4,6-dimethoxy-benzofuran-3-ylmethoxy}- {H-indole-2-
carboxylic acid 126 (preparation see below) and smine 61 analogously to the method
described in example 1.

Yield: 148 mg (78.3%). MS (ESI): 601 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H),
10.1-10.7 (br, 2H}, 8.1 -85 (br, 1K), 7.89 (s, 1H), 7.3 (br s, 1H), 7.1 {dd, 1H), 7.0 (d, 1H),
6.8 (s, 1H), 8.62 (d, 1H), 6.42 (s, 1H), 5.28 (s, 2H), 4.0 (m, 1H), 3.8 (s, 3H), 3.75 (s, 3H), 2.8
— 3.8 (m, 14H), 1.3 2.1 (m, 12H).

Synthesis of 4-{4.6-dimethoxy-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid
(126):




- 140 - 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H, 5.1 (br, 1H, 4.05 (rn,
1H, 2.8- 3.9 (m 131-1), 2.32 (s, 3H, 2.29 (s, 3H, 1.9 - 2.1 (in, 6H),
1.32 (d, 314), 0.93 (d, 3H). Exanple 109

4- (4- Et hoxy- phenyl) - 1H- | ndol e- 2- car boxylic acid
{1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propylj pi peridin-4-yl}-amde This
conpound is synthesized anal ogously to exanple 1 from

4- (4- et hoxy- phenyl )-11-1- I ndol e-2-car b'oWI‘i c add, (preparation anal ogously
to 128, see exanple 141) and amine 50. M5 (ESI): 505.2 [m-Hr, 1)-1-NlvIR
(DVsO-de): 5 (ppm 11.6 (s, 1H), 8.25 (d, 1H), 7.56 (d, 2H), 7.36 (d, 1H)),
7.31 (s, 1H),Thi&. cﬁmptnqndlaLeﬁs(pthé’si@frpm3i2‘ﬂlmeth¢xv9®nél¢nalstwusfymﬂhsn'(etmd 1H), 4.09

(a, 2H), 3,76 3z 2.58-2.96 (m 5H), 185243(m 61-1),
142183(% wg*i*% m2,093d3|1) mpl e 110
4- ( 4- Net hoxy-Nshé&®))1 3661 D&@%M(mw 4&7@ilbr s, tH), 11.7 (s, 1H} 789(s

(1-[(S)-2-(4- ﬂmyelvr ¥, ﬁHP?rdsgd! HH}‘WZ)(UHE—@MB'(@HPWSIGQI(@-%M1 @Mrgesar - 141 -
This conpound i's synthesjzed anal ogousl y to exanmple 1 from

4- (4- met hoxy-(pREMYICIHERYUGHH-@3r boxyl i ¢ acid, 128 (see exanpl e 141) and
amne 50. M5 (ESI): 491 [M-Hr, 1H NWMR (DIVBOd) 5 (ppm 11.59 (s, 1H), 8.23
(d, 1H), 7.56 (d, 2H,

Example 100

4-(4,8-Dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxyiic acld {1-[2-(4-hydroxy-
piperidin-1-yl}-ethyl}-piperidin-4-y[}-amide

/0\;:. :(}
/
0

O

This compound is synthesized analogously to example 1 from 4-(4,6~dimethoxy-benzofuran-

pOaWeN

3-ylmethoxy)-1H-indole-2-carboxylic acid, 126 (sea example 88) and amine 21.

MS (ESI): 577.2 [M+H]’, TH-NMR (DMSO-ds): & (ppm) 11.46 (s, 1H), 8.1 (d, 1H), 7.87 (s,
1H), 7.22 (s, 1H), 7.08 (i, 1H), 7.0 {d, 1H), 6.81 (s, 1H), 6.83 (d, 1H), 6.42 (s, 1H), 5.28 (s,
2H), 4.49 (m, 1H), 3.8 (s, 3H), 3.76 (s, 3H), 3.73 (m, 1H), 3.16 {m, TH), 2.85 {m, 2H), 2.69
(m, 2H), 2.38 (m, 4H) 1.99 (m, 4H), 1.7 {m, 4H), 1.5 (m, 2H), 1.34 (m, 2H).

Example 101

4-(4,6-Dimethoxy-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid {1-[2-({35,45)-4-
hydroxy-3-methykpiperidin-1-yi)-ethyi]-pineridin-4-yl}-amide dihydrochloride



7.34 (d, 1H, 7.31 (s, 1H, 7.2 (t, 1H), 7.06 (d, 2H), 7.01 (d, 1H), 4.44 (d,
11-1), 3.81 (s, 3H), 3.75 (m 1H), 2.96 (m 1H), 2.5-2.95 (in, 5H), 2.04-2.4
(m 5H, 1.92 (m 1H), 1.2-1.85 (m 8H), 0.91 (d, 3H). The
4- aryl oxy-incfol e-2-caitoxam des ere generally prepared by a coupling of the
4- hydr oxVi nci ol e- 2- car boxam des with the correspondi ng
1fl uoro-2-nitro-benzenes (Reaction Schene 15). Reaction Schene 15:

-135-

O

/

0

@J(ECNW_NQ.,OH

This compound s synthesized from 4-(4,6-dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carhoxylic acid {128, see example 99) and amine 14 anaiogously to the method described in
example 1.

Yield: 85 mg (47%). MS (ESI): 591 [M+H]", 1H-NMR (DMSO-de}: & (ppm) 11.5 (s, 1H), 10.6
(br, 2H), 8.5 (d, 1H}, 7.87 {s, 1H), 7.25 (s, 1H), 7.1 {dd, 1H), 7.02 (d, 1H), 6.8 {d, 1H), 6.64
{d, 1H}, 8.4 (0, 1H}, 5.28 (s, 2H), 5.1 {br, 1H), 4.05 (m, 1H), 3.8 (s, 3H), 3.77 (s, 3H), 2.6 -
3.8 (m, 12H), 1.75-2.2 (m, 8H), 0.93 (d, 3H).

Example 102

4-(4,6-Dimethoxy-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid {1-[(5)-2-(4-hiydroxy-
piperidin-1-yl)-propyl}-piperidin4-yi}-amide

/OE:[%
éﬁ?ﬁ'@”‘}@oﬂ

This compound Is synthesized analogously to example 1 fram 4-(4,6-dimethoxy-benzofuran-
3-yimethoxy)-1H-indole-2-carboxyiic acid, 126 (see example 99) and amine 50.

MS (ESH: 591.3 [M+H]*, 1H-NMR (CDsOD): & (ppm) 7.63 (s, 1H), 7.23 (s, 1H), 7.14 (¢, 1H),
7.04 (d, tH), 6.67 (s, 1H), 6.62 (d, 1H), 6.37 (s, 1H), 5.35 (d, 2H), 3.85 {m, tH), 3.82 (s, 3H),
3.78 (s, 3H), 3.57 (m, 1H), 3.05 (m, 1H), 2.89 {m, 1H), 2.75-2.87 (m, 3H), 2.35-2.55 (m, 3H),
2.24 (m, 2H), 2.08 {m, 1H), 1.8-1.85 {m, 4H), 1.45-1.75 (m, 4H), 1.04 (d, 3H).



R7 R8 RNH2R8 TBTU DEAR91 TOP R2 RBN-R R4 R5 Exanple 111

4- Phenoxy- 1H i ndol e- 2- carboxylic acid

[ 1- (2-azepan- 1-yl -et hyD pi peridin-4-yil-am de This conmpound is synthesized
anal ogously to Exanple 1 from 4-phenoxy-1Hindol e-2- carboxylic acid 129
(preparation see below) and amne 5. Yield:105 ng (41% of a beige solid; M
(ESi): 459.4 [MH, HNWR (DMSOd5): 6 (1gpm

Example 103

4-(4 8-Dimethoxy-benzofuran-3-ylmethoxy)-1H-Indole-2-carboxylic ackd {1-[(S)-2-((3$,45)-4-
hydroxy-3-methyl-piperidin-1-yi)-propyl}-piperidin-4-y[}-amide
I

R
(&ﬁqu\wi

This compound is synthesized analogously to exampie 1 from 4-(4,8-dimethoxy-benzofuran-
3-ylmethoxy}-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 88,

MS (ES!): 805.1 {M+H]", 1H-NMR (CD.OD}): & (ppm) 7.84 (s, 1H), 7.23 (s, 1H), 7.15 {t, TH),
7.05 (d, 1H), 6.68 (s, 1H), 6.64 (d, 1H), 6.38 (s, 1H), 4.85 (s, 2H), 3.88 (m, 1H), 3.84 (s, 3H),
3.8 (s, 3H}, 2.78-3.17 {m, 6H), 2.57 (m, 1H), 2.23-2.47 (m, 3H), 2.03-2.21 (m, 2H), 1.87-1.98
(m, 3H), 1.45-1.8 (m, 4H), 1.08 {d, 3H), 0.99 (d, 3H).

Example 104

4-(5,6-dimethyi-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-](15,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride

O
£

==

<

Iz -
=



11,7 (s, 1H), 8,22 (d, 1H), 7.34 (dd, 2H), 7.24 (d, 1H), 7.04-7.15 (m 3H),
6.95 (d, 2H), 8.55 - 142 - (d, 1H, 3.72 (m 1H), 2.85 (m 2H), 2.52- 2.6 (m
6H), 2,38 (m 21-1), 2.0 (t, 41-0, 1.72 (m 21-1), 1.48 (in, 8H) . Synthesis of
4- Phenoxy- 1H | ndor e- 2-carboxylic acid (129): (1) Step A

4-(2-Ni tro-phenoxy)-1Hindol e- 2-carboxylic acid ethyl ester (130)

4- Hydr oxy- 1H | ndol e- 2-carboxylic acid ethyl ester (0.5 g, 2.436 mmol) and
2-fluoro-nitrobenzene (0.257 m, 2.436 ntajl-) are dissolved in 10 m of

di met hyl formarni de. After addition of potassium carbonate (0.67g. 4.87 muol)
the mxture is stirred over night at roomtenperature. Then the reaction
mxture i s evaposoipeshdid§thesigduoath-Bleasmeths bedbhsalwatetiddy 1 eihbyé-2acet at e and
washed with water.. Thg 0(gani C Ia%eé% a)re dri eg1 over sod'&u&ﬁ] E&f%te and
evapor at ed. THEP¥YHAE f)f’r GRRroYAY 58 BYOY) Y AGTR RY 2 EPERySHAY HO TEMPYr t her
purification. geéertedin Rarfe ¢ (91%9 of a beige sorid. M5 (ESI): 325.2 {11/1-Hli,
1H NVR ( DVB0-4.3),: : _ o ( . 1H), 7.32 (m
oH), 7.25 (dd,m’ﬁ-@“?ﬁ%ﬁﬁ‘%ﬁ%}dﬁ%fﬁ?‘%?E%*Wrﬁ-ﬁﬁﬂ,(ﬂ%ﬁ%’h’%??ﬂﬂﬁvﬁqﬂ?@' ' 21-9, 1.3
(t, 3H). (2) BiepiB (ba2HR3ANOHPASAGK YN 1HE (snthhl &638(sc b 6RY (b e, 14ki7d! et hyl
(131) 130 (O b 1) al i egni _ after
addi tion of P@?‘%He'i?(')%?t%ijm'?t(ﬁ’eﬁ_lr%g%é?ﬁs?%%i go k@&?@gésr}ia? gg“'?%%?%(ﬁgq’er ature
for 3 hours, FHEGmMRtteZié$14%rated over celite to renove the catal yst and
evaporated. Yield: 390 ng (88% of a grey solid. M5 (ESI): 297 [MtH, 1H NWR
(DVBO-d6): 5 (ppm 11.95 (s, 11-1), 7.13 (m 2H)1 7.0 (s, 1H, 6.88 (m 1H),
6.8 (dd, 1H), (dds , Ll Ny 3 (4. ) r...2H, 4.3
(g, 2H). 1.3 (Q,Z g : v . ﬁl én'ajn@ ( Z-C4 % Ia’CIdzaCid et hyl
ester (132) Tert-butyl nitrite (0.2 m,b (127687 mmwol ) is dissolved in 5 m of

dl met hyl f ormam de and heated to 66C. A solution of 131 (0.5 g, 1.687 nmol) in
5 mM of dtnethytfornmam de |Is added dropw se and the m xture is stirred of

addi ti onal 10This ceorp@sd isTyethérizeufromd,Adimethyiphend aodl epbutiptorticomethahqeserivedir e,

diluted with gi ggn}g: nd washed with 2N MCl and brine. The organic
| ayers are dr?‘leﬁ.rsgé\é(%re S Zé;% n sul phate and evaporated. The crude product (370

my of a br owrM(ES): $3¢ Kdl't HENMBUPMECeR): Bipri) 455 e Br bt 'd§riaphly 8@ déxane / et hyl
acetate 9:1),1H)-7.4743 1H), 7.38 (s, 1H), 7.15 (dd, 1H), 7.0 (m, 2H), 8.7 (d, 1H), 5.3 (s, 2H), 2.35 (s,
3H), 2.3 (s, 3H).

Example 105

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yi-ethyl]-piperidin-4-yf-amide

E?ZEW
N

" H_C"KNC}OH

\ .0

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyfic acid (127, see example 104) and amine 21 analogously to the method described
in exampie 1.



Yield: 163 ng (34% of a yellow solid; M5 (ESI): 280.2 IMH , 11-f-NWR
(DVBO-db): 6 (ppm) 1205. (s, 1H), 7.37 (d, 1H), 7.35 (d, 1H), 7.23 (m 214),
7.1 (dd, 1H, 7.0 (d, 2H), 6.82 (s, 1H), 6.6 (d, 1H, 4.3 (g, 2H), 1.3 (t,
3H). (4)Step D -Phenoxy-1Hindol e-2-carboxylic acid (129) 132 (160 ng, 0.569
mmol) is dissolved in 5 nil of nethanol and treated wth a solution of LiCOH
(27.2 nmg, 1.138 moD in 3 mM of water. -TIR&-m xture is stirred at room
tenperature overni ght Since the reaction is not conplete (TLC), additional
LiOH (30 -ng, 1.25 mol) is added and the stirring is continued for additional
1Bh. After ewabaingQms)t M (£51)1665.5INEHYC it HINMRADMSOfd e d (fiim) Q€5ue, t1h)2M HCI and

extracted w t . e i i V.

Ul phat o and "SI Abol LEER LT b D Aot 8 B Pl BB AN (B ) - 253
[M-1-, 1H NOR ((DWE(E-28d5,)2H) 54500 1), A2 (na(18]), 3BEYm, 1. D84 @, 20HR,7 (A, 38, (d, 1H),
7.34 (d, 1H), Y . gy ( 6.58 (d,
1H). Exanp 2P (%%Fﬁ ?;3%{5')%()))(2)/5%(@' n)dilb%e(ni’z‘(ljgrﬂb?g)rpyzﬁ)g) gg@r&,ﬁl) 183("45%
[1-(2-azepan 1 yl -ethyl)-piperidin-4-yll-am de This conmpound is synthesized
anal ogously to Exanple I from 4-mtolyl oxy-1HIndol e-2- carboxylic acid 133
(preparationExampleeloéw) and amne 5. Yield: 12 ng (11.3% of a white solid;, M
(ESI): 473.3 [MH, 1HNW (DMSO-d): 6 (PPm 11.65 (s, 1H), 8.2 (d, 1H), 7.2
(m 2H), 7.1 ( 6.54 (d, 111),
S0 (179 A Bb gty beratons nbtonkhT ol g abpricastiTiadbhag 5 26 (s

3H), 1. 98 (m higdrhxy-3imethyl-bipericit-) -yi)-dthyiBpipetidina-y(amiddkdhydrochlghide Synt hesi s of

4-m Tol yl oxy- 1H i ndol e- 2-earboxylic acid (133): (1) Step A
4-(5-Methyl-2-nitro- phenox }--AH. | ndol e- 2-carboxylic acid ethyl ester (134)

4- Hydr oxy- 1144ndol e- 2- car u@‘ Yacid ethyl ester (1 g,4.67 mmol) and

2- Fl uor o- 4- net hy1- 1- n|tre- zefle (756 ng, 4.87 mmol) are dissolved in 20 nl
of dinethylformam de. After addjtion of potassium carbonate (1.3 g, 9.74 mmol)
the mxture is stirred over nigh®® at roomtenperature. Then the reaction

m xture is evaporated under redyegd pregsure, dissolved with ethyl acetate and

washed with water. The organic : ed over sodium sul fate and
evaporated. The crude product is~sdy i ‘@Nﬁ‘s}_r w t hout further
purification. Yield: 1.59 g (98% of a bei o) HES1); 341 (MtHr, H NWR
(DVBO-de). 6 (ppm 12.15(s, 11-1), 7.98(d, 1H), 7@5,0 7.25 (dd, 1H),
7.15 (0, 1H), 6.38(d, 1H), 6.83 (d, 1H, 4.3 (g, 2H, 2. 28 (s 311)1.3 (t,

3H) . This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy}-1H-indole-2-

carboxylic acid (127, see example 104) and amine 14 analogously to the method described
in example 1,

Yield: 105 mg (56%). MS (ES!): 558 [M+H]", 1H-NMR (DMSOQ-de): & (ppm) 11.5 (s, 1H), 10.8
{br, 2H), 8.5 (d, 1H), 8.02 (s, TH), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (d, 1H), 7.1 (dd, 1H), 7.02
{d, 1H), 6.7 (d, 1H), 5.29 (s, 2H), 4.05 (m, 1H), 2.6 - 3.8 {(m, 13H), 2.33 (s, 3H), 2.3 (8, 3H),
1.75-2.2 (m, 8H), 0.93 (d, 3H).

Example 107

4-(5,6-Dimethyi-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(5)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride



(2) Step B: 4-(2-Am no-5-net hyl - phenoxy) - 1H-i ndol e- 2- carboxylic acid et hyl
ester (136) 134 (1,3 g, 3.82 mmol) is dissolved in 250 m of ethyl acetate
and, after addition of Pd-C (200 ng), the m xture is hydrogenated at room
tenperature for 3 hours. The mxture is filtrated over celite to renove the
catal yst and evaporated. Yield: 1.129 (96% of a grey solid. M5 (ES!'): 311

[ MPtHr 1. 1H-NVMR (DMBO-d6): 6 (pprn) 11.95 (br, 1H), 7.13 (m 214), 7.03 (s,
1H), 6.72 (s, 2H), 6.58 (s, 1H, 6.37 (m3%H), 4.68 (br, 211), 4.3 (q, 2H),
2.08 (s, 3H), 1.3 (t, 3H). (3) Step C. 4-mTol yl oxy-1H. I ndol e- 2- car boxyl i c
acid ethyl ester (136) Tert-butyl nitrite (0.428 m, 3.809 mml) Is dissolved
in 5 mM of dinethylformm and heated to 6st. A solution of 135 (1.1 g,
3.609 mol) in 5 mM of dinet f gy nmanide is added dropwi se and the mxture is
stirred of additional 10 m s.y The brown solution is cooled to room
tenperature, diluted with dieth et her and washed with 2N HCl and brine. The
organic |layers are dried over sodium sul phate and evaporated. The crude
product (930 nmg of a brown oil) i further purified by flash-chromatography
(hexane / ethyl acetate 7:3). - el d: 520 ng (49% of a yellow solid;
M5 (ESI): 2941 [ M HT, 11- 1- NMR ( _@EDH) 12. (s 1H) 718724(rn
31-0, 6.92 (m 1H), 6.82 (m 2H), "6. §8 (El 1H), 4.28 (q, 2H),
2.27 (s, 31-0,1.3 (t, 3H. (4)Step D 4-mTolyl oIe 2-carboxylic acid
(133) 136 (520 ng, 1.761 rrnol) is dissolved in 10 rr1 of nmet hanol and treated
Wi th a sol uti s afmpodid if Sathesitag, froB) 458, Sdipethylbenzefuran-otmsthex)- 1 H-THee#i xture is
stirred at ro fobil SR e product
Is acidified gdt?g&@ma&ﬁzghﬁ%ﬁ%ﬂ%ﬁﬁgﬁﬁalﬁgﬁnaﬁﬁet h;atﬂaegﬁebtmaoldggs ﬁrﬁéemor gani c

| ayers are drié®eRlEet sodi um sul phate and evaporated. Yield: 460 ng (98% of a

bei ge solid; N@d(ﬁ@ﬂg (5260), ﬂus&%lwsss mﬂrﬁ@rv@@)da 6 (kDM 512.19), (S, 1H)

11.9 (s, 1H), 2 (

6.57 (m 1H), 1% 2%%@”%4 rgi%( %%‘é %371‘%) 1%987y?l‘E F&I—I—é%‘r{&ol%sn(car boxyl i ¢

aci d i (142- ( 3ddRE)-7H0Bdd,0xY,-60 QetH) 8.5 (s 201508 (ny1eh, 2m-pe|t {roli 19+ 2y38)s, &), de 014
2.28 (s, 3H), 1.7 - 2.2 (m, 8H), 1.35/ 1.3 {d, 3H) {rotamers).

Example 108

4-(5,8-Dimethyl-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-((S)-2-({38,45)-4-
hydroxy-3-methyl-piperidin-1-yl}-propyl}-piperidin-4-yl}-amide dihydrochloride

P

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 58 analogously o the methad described
in example 1.

Yield: 130 mg (68%). MS (ESI): 573 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.4
- 10.6 (or, 2H), 8.52 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (s, 1H), 7.12 (dd,



Thi s conmpound is synthesized anal ogously to Exanple 1 from

4-m Tol yl oxy- 1H i ndol e-2- carboxylic acid 133 (see exanple 112) and racemc
amne 12. Yield: 34 mg (219 of a yellow scud; Ms (ESI): 477.3 (M:H, 1H NWR
(80C, DvsO-de): 6 , (ppm 11.2 (s, 1H), 7.77 (d, 1H, 7.24 (dd, 1H), 7.2 (dd,
1H, 7.1 (as, 1H, 7.04 (s, 1H, 6.88 (d, 1H, 6.8 (m 1H), 6.75 (m 11-0,
6.54 (d, 1H, 3.75 (m 11-), 3.5 (m 1113); 2.7-2.9 (m 4H), 2.6 (m 1H),
2.44 (m 41-1), 2.3 (s, 31-0,2.13 (m 214), 2.05 (m 1H, 1.95 (m 1H),
1.7-1.85 (m 31-0, 1.55-1.65 (m 31-0, 1.4 (m 1H, 1.15 (m 1H. - 146 -
Exanple 114 4H§YW'BB|(6’|1H)<¥57J(HHI-O£@$&2H)CQH t(mgqpl)icosam CIIH) 2.8-3.9 (m, 13H), 2.32

e AL LT s S Ay, oo T

4-mtol yl oxy- 11 1-i ndol e-2- carboxylic acid 133 (see exarrpl e 112) and am ne
21. Yield: 45 ng (28% of a white solid; M5 (ES1): 477 [MrH , 111-NMR

DVBO- d6): 6 7 1H), 8.2 (d, 1H), 7.2 2H), 7.1 2H) ,
g.88(d )1H) Eﬁﬁl?ﬂg%ﬂ H),(SG 7H%m 1H)( 65:2d 1H)(m4 4;D(m 1H)(m3 7?)(m

1H), 3.38 (m 1H), 2.85(m 214), (m 2H), 2.38(m 4H), 2.28 (s, 3H),1.98
(m 4H), 1.63 iEmey(nhenﬂHH-lnmoiﬁﬂ(cﬁﬂbomg acid{13s)- %—M—WFW piggrdip1-¢)-arosy-

4-p-Tol yl oxy+, %Q@Hﬁﬁﬁglﬁwg carboxyllc acld
(1-(2-azepan-1-yl-ethyl)-piperidin-4-yll-amde NCN\_11/40

0

®
Y o

This compound is synthesized analogously to example 1 from 4-(4-ethoxy-phenyi)-1H-
indole-2-carboxylic acid, {preparation analogously to 128, see example 141) and amine 50.
MS (ESI): 505.2 [M+H]", 1H-NMR (DMSO-dg). 6 (ppm} 11.6 (s, 1H), 8.25 (d, TH), 7.56 (d,
2H), 7.36 (d, 1H), 7.31 (s, 1H), 7.2 (1, 1H), 7.05 {d, 2H), 7.02 (d, 1H), 4.48 (m, 1H), 4.08 (q,
2H}, 3.76 (m, 1H), 3.37 (m, 1H), 2.58-2.96 (m, 5H), 1.85-2.43 (m, 6H), 1.42-1.83 {m, 6H),
1.37 {t, 3H), 1.33 (m, 2}, .93 (d, 3H).

Example 110

4-{4-Methoxy-phenyl}-1H-indole-2-carboxylic acid {1-[{8)-2-(4-hydroxy-pineridin-1-yl)-propyil-
piperidin-4-yl}-amide

o/

»

Oy



Thi s conmpound is synthesized anal ogously to Exanple 1 from

4-p-tolyl oxy-114-indol e-2- carboxylic acid 137 (preparation see bel ow) and
amine 5. Yield: 12 ng (11.3% of a while solid; Ms (ESI); 473.3 [1)1-Hr,
1H-NWR (DVMBO-d6): 6 (ppm 11.65 (s, 114), 8.18 (d, 1H), 7.05 - 7.2 (m 514),
6.85 (d, 2H), 6.47 (m 114), 3.7 (m 1H), 2.85 (m 2H), 2.47 - 2.58 (m 6H),
2.35 (m 2H), 2.25 (s, 3H,1.98 (m 214), 1.75 (rn, 2H), 1.48 - 1.55 (m

1014). - 147 - Synthesis of 4-o0-Tolyl oxy4lH i ndol e-2-carboxylic acid (137):
(1) Step A: 4-(3,5-Difluoro-2-nitro-phenoxy)-1H1ndol e-2-carboxylic acid ethyl
ester (138) 4-Hydroxy-1H i ndol e-2-carboxylic acid ethyl ester (1 g, 4.87
nrnol ) and 1- Fhiyosropodrdiesimtes2ed aﬁaﬂagwdnenamte(m@ #{4-mdth&F-pmamiy)1Har e

di ssolved in 10 nl. of d rmam tion of potassium carbonate
(1.3 g, 9.74 M%'F)z Cta'ﬁgxyl"ﬁ XCICE?%J{) ’iamlpgéé over mﬁ‘?ght at room tenperature. Then
the reacti on MSXERY:eii Bl apidNMR@MBGEh): Sriemnldéas (o s 828 (d, dHs$66ed with
ethyl acetate, ﬂg%woshﬁpquewmsa%%ra 1112067 j’ag | Fol @Y F05438 &, d sds pyer sodi um

sul fate and evapor at e cru ol'l is further

ouri i ed by 1 PHGAZET.IMCHEHEDHY. 2 Re AP RSt RSmyD. (bl 70 g
(349 of a whihesrsaldidd, aMp (ESI): 341 [V\H] 1H- NWVR (DMBO-43): 5 (ppm 12.1
(s, 1H), 7.88 (d, 1H), 7.45 (dd, 1H), 7.27 (d, 1H), 7.22 (dd, 1H), 6.98 (d,
-1), 6.87 (s, 1H) 66(d 1H) 43(q, 2H) 235(s 3H) 13(t 3H). (2)
St ep B: 4-(2- Ahe hrovibxiied ; : deing 22 y oo : iyl ester

(139) 138 (5 7910'@2 c;%éiﬁms]ﬁ. tﬁe%o%iﬁr%ﬂq hubﬁ%%ggnéﬁes f&é’ﬂb%' Soﬁé}ge af ter
addi tion of - € mxture s ature for
2 hours. The #®xture is filtrated over cellte to rermve t he catal yst and
evaporated. Yield: 3.08g (100% of a brown oil, Ms (ESI); 311 [MtH . (3) Step
C. 4-p-Tol yl oxy-1H1 ndol e- 2-carboxylic acid et hyI ester (140) Tert-butyl
nitrite (0.17 ) is dissolved in 5 m of dinethylformam de and
Mot b t o a5 cRedition Sefdind 0. ) |12 (460 ny, 1,46 mol) in 5 m of

di met hyl f or mam de i s added dropw se aﬁg the mxture is sti rre]g of additional
10 minutes. The brown soltFk i, sR8cool ag to roomterrperatu o i | ut ed with
diethyl ether anduwashed wiot | NCIRB i
over sodi um setphat £ adnd ev%roo at'8d.
is further pug; 3

NRS »
R4 2 H2, Pd-C R OH -R
3. tBUONO 3 R HRE an :
4 LiDH 4 R4

Exampie 111

4-Phenoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yt}-amids -

This compound is synthesized analogously to Example 1 from 4-phenoxy-1H-indole-2-
carboxylic acid 129 (preparation see betow) and amine 5.

Yield: 105 mg (41%) of a beige solid; MS (ESI): 459.4 [M-HT, {H-NMR (DMSQ-dy): 5 {(ppm)
11,7 {8, TH), 8.22 (d, 1H), 7.34 (dd, 2H), 7.24 (d, 1H), 7.04-7.15 (m, 3H), 6.95 (d, 2H), 8.55



- 148 - Yield: 70 ng (1699 of a yellow solid; M5 (ESI): 294.2 [ MHT, 1H NWR
(DVSO-d6): 5 (ppm) 12.0 (a, 1li-f), 7.15-724 (m 4H), 7.4 (m 2H), 8.85 (d,
1H), 6.52 (cid, 1H), 4.3 (q, 2H), 2.28 (s, 3H),1.3 (t, 3H). (4)Step D
4-p-Tol yl oxy- 1H-1 ndol e- 2-car boxylic acid (137) 140 (70 ng, 0.237 rnnmol) is

di ssolved in 5 m of nmethanol and treated with a solution of LiOH (11.4 ny,
0.474 mol) in 3 mM of water. The m xture2is stirred at roomtenperature for
18 hours. After evaporation, the crude product is acidified at OC with 2M HCl
and extracted with ethyl acetate. The organic |layers are dried over sodium

| phat 9 | ES1): 266. 2
[Sl|\14 Erra il—f& @V%ﬁ@krﬁ%&ﬁ@d@wzﬁg%@g(g%@wﬁ 3@&@%@%%} 117':?’%%;(2 (Zn

41-1), 6.9 (AN 2AF Metl(d, 1119, 6.52 (dd, 1H), 2.29(s, Exanple 116
4-p-Tol yl oxy- 1H-i ndol e- 2-car boxylic acid
{1-[243- (RS) - hydr oxy- pi peridin-1-yl)-ethyl|-piperidind4-yl}-amde OH This

conpound is synthesiz E ) i .
4-potol yl oxy- 1H I ndol ﬂ\@@l&%@ﬁlﬁ& Yo 0IH LarbokfIRBcid (129); 15) and racenc

amne 12. Yield: 87 (49% of a belge solid; M5 (ESI): 475,3 [ MHT, 1H NWR
(DVMSO-dO): (ppm 11. 65 (s, 1H), 8.2 (d, 1H, 7.08-7.2 (m 5H), 6.87 (d, 2H),

6.47 (d, 1 53 . 4Re s 3.r , 2.65
Gii, ( 1H) | H) é’ sgei’H) J“bé}zz Njfo ?E 3 1}11.{@%1532({% h)cqad Btg"'?‘;’émgm(arr{3 5H), 1.55
(m 3H) , 1. BB-WdrpxﬂH-I) -inddie-@Barpoxylid dlid ethy ekek 0.5 g, 2.436 mmol) and 2-fluoro-nitro-

benzene {0.257 ml, 2.4368 mmol) are dissolved in 10 ml of dimethylformamide. After addition
of potassium carbonate (0.67 g, 4.87 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporatet under reduced pressure, dissolved
with ethyl acetate and washed with water. The organic layers are dried over sodium sulfate
and evaporated. The crude product is used in the next step without further purification.
Yield: 0.72 g (91%:} of a beige sofid. MS (ESI): 325.2 [M-H], 1TH-NMR (DMSO-ds): & (ppm)
12.15 (s, 1H), 8.1 (d, TH}, 7.6 (dd, 1H), 7.32 (m, 21}, 7.25 (dd, 1H), 7.03 (d, 1H), 6.85 (m,
1H), 6.7 {d, 1H), 4.3 (g, 2H), 1.3 (&, 3H).

(2) Step B! 4-{2-Amino-phenoxy)-1H-indole-2-carboxylic acid ethyl (131)

130 (0.5 g, 1.532 mmol) is dissolved in 100 ml of ethanol and, after addition of Pd-C {100
mg}, the mixture is hydrogenated at room temperature for 3 hours, The mixture is filtrated
over cefite ta remove the catalyst and evaporated.

Yield: 390 mg (86%) of a grey sofid. MS {ESI}: 297 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.95 (s, TH), 7.13 (m, 2H), 7.0 (s, 1H), 6.88 (m, 1H), 6.8 (dd, 1H), 6.75 (dd, 1H}, 8.5 (m,
1H), 6.38 (m, 1H), 4.8 (br, 2H}, 4.3 (q, 2H), 1.3 {t, 3H).

&} Step C: 4-Phenoxy-1H-indole-2-carboxylic acid ethyl ester (132)

Tert-butyl nitrite (0.2 ml, 1.687 mmol} is dissoived in & ml of dimethylformamide and heated
to 65°C. A solution of 131 (0.5 g, 1.687 mmol) in 5 m} of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HC! and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (370 mg of a
brown oit} is further purified by flash-chromatography (hexane / ethyl acetate 8:1),



Exanpl e 117 4-p-Toryl oxy-1H i ndol e- 2- car boxylic acid

(1-12-(4- hydroxy-piperidin-1-y0-ethyl)-piperidin-4-yl)- amde O NKN' H/

\ NacDH This conpound is synthesized anal ogously to Exanple 1 from

4-p-tol yl oxy-1H i nci ol e-2- carboxylic acid 137 (see exanple 115) and am ne 21.
Yield. 80 ng (45% of a beige solid; M5 (ESI): 475.3 [M1-11-, 1H NMR
(DVMBO-de): 6 (ppn) 11.65 (s, 1H), 8. 2 (d 1H), 7.07-7.2 (m 51-1), 6.86 (d,
OH), 6.47 (d, 11-1), 4.48 (br, 1H), 3.72'% 1H), 3.4 (in, 111), 2.85 (m 2H),
27(m211)235(m414)227(s 3H) 195206(m4H) 1.65-1.75 (m
4H), 1.5 (m 2 2119. Exa

45 Fi vor 0. pHEHoAGH P S Ton a1 I B3 D88 IH-HT, TH-NMIR (DMSO-cl 8 (opr)

(1-(2-azepan- 1215$cseﬂk)yﬂsml Per 7.95 G Ao e 2ANITS @@NPIR T BH) sy/ed Regd)zed

anal ogously tg a}ggl 0%)0{;% é_ﬁ] Fl uor o- phenoxy) - 1H ndol e- 2- carboxylic acid
141 (prepar at PG 85 i ne 5. Yield: 50 ng (28.3% of a white
solid; M5 (ESI): 479.3 [M+1-11+, 1H NVR (DMBO-c15): 6 (ppm 11,75 (s, 114),
8.2 (d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.05 (s, i1-f), 6.9

dd, 111), 8.7306. 8afiin.2 N 2 85 211).
(2.5-2.58)(m 6HS4$5 % D(mbhe%&@ﬁ 'g%”l@z'b°’§"'zg°'&$m)(lrknb 2H) - 1.)55(m

1011). 132 (180 mg 0.568 mmiol) is dissolved in 5 ml of methanol and treated with a solution of
LiOH (27.2 mg, 1.138 mmol) in 3 m! of water, The mixture is stirred at room temperature
overnight. Since the reaction is not complete (TLC), additional LiOH (30 mg, 1.25 mmol) is
added and the stirring is continued for additional 18h. After evaparation, the crude product is
acidified at 0°C with 2M HCI and extracted with ethy) acetate. The organic layers are dried
over sodlum sulphate and evaporated,

Yield: 146 mg (100%) of a yellow solid; MS (ES!): 253 [M]+, 1H-NMR {DMSO-d): 6 {ppm)
12.9 (s, 1H), 11.9 (s, 1H), 7.38 (d, 1H), 7.34 (d, 1H), 7.2 (m, 2H), 7.12 (m, 1H), 7.0 (d, 2H),
.75 (s, TH), 8.58 (d, 1H).

Example 112

4-m-Tolyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

This compound is synthesized analogously to Example 1 from 4-m-tolyloxy-1H-indole-2-
carboxylic acid 133 {preparation see below) and amine 5.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-HJ, 1H-NMR (DMSO-dq): 8 (ppm)
11.85 (s, TH), 8.2 (d, 1H), 7.2 (m, 2H), 7.1 (m, 2H), 6.88 (d, 1H), 6.78 (m, 1H), 6.7 {m, 1H),
6.54 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.48 - 2.58 {m, 8H), 2.35 (m, 2H), 2.25 (s, 3H),1.88
{m, 2H), 1.75 (m, 2H}, 1.48 = 1.55 (m, 8H).



- 150 - Synthesis of 4-p-Tolyl oxy-111-1ndol e-2-carboxylic acid (1411: (1) Step
A 4-(3,5-Difluoro-2-nitro-phenoxy)-11-1-indol e-2-carboxylic acid ethyl ester
(142) 4-Hydroxy-1Hindol e-2-carboxylic acid ethyl ester (1 914.87 mol) and
2,4-Difluoro-1-nitrobenzene (0.534 m, 4.87 mmol) are dissolved in 20 m of

di met hyl formam de. After addition of potassiumcarbonate (1.3 g, 9.74 mol)
the mxture is stirred over night at roomterrperature Then the reaction

m xture i s evaporated under reduced preséﬁre di ssolved with ethyl acetate and
washed with water. The organic |layers are dried over sodium sul fate and
evapor ated. The crude product is used in the next step W|thout further
purification. Yield: 2¥mb otz Tolloxy-1hrindole-gcprboxylis acldd$333 1 [ M HT. (2)
Step B: 4 4-(2-Amirio-5- quoro phenoxy) - 1H-|ndole 2- carboxyllc acid et hyl
ester (143) 142 (1.8 g, 4.734 mml) is dissolved in 250 ml of ethyl acetate
and, after addition of Pd-C (200 the m xture is hydrogenated at .room
tenperature fof)2 Hdena: +-Pridethylsdn| @PF‘%”"P‘VH"P'QF'%'G‘ZWXM'& faigethy estefove t he
catal yst and evapor d. Yield: 1.41 g (95% of a grey foam Ms (ES]): 315.2
(WHY. (3) Step C Z{ - Fl uor o- phenoxy) - 1H 1 ndol e- 2- car boxyl i c acid ethyl ester
{144) Ter t - buttjyerons-ii-indeleCeran®xyiic acid othf esterdll §. 4.87 @ingl and 2 blugra-48naity-bf

i et hyL f of itthenae e aleed of Anflare dhoBkdls bOR Al brhaticd, ke 45 T0L) 0 5

nil of dlrrethylfomamde added g m xXture is stirred of
addi ti onal 1G9¢fRf %‘gaSS*Pﬁ“eC%‘?OGWﬁ (’s%ﬂtﬂo i"‘de“?')st %G'B‘F‘E%I‘Stswefddﬂﬁﬁ YRR ur e,
diluted with t@im;@tdnyé Tekhhe redttonvasiieds wWapdrataduide! reaasdd prdstige, disaéivaar gani ¢

| ayers are dr|t qvertatsodl umh%quﬁhagter nd eva o%%tae;ddrle‘ghe Gru duct (1.0 g
of a brown OMIE tf"g e? puri '3—)'3 By 19 A CHPo T ograﬁ?ﬁ #H’Ef ¥/ et hyl
acetate 7:3) aneVetabmtedmemgld(e:cht@fusad ey@lelr@wswlwrtmutmhe@nﬂqan@% 2 [MHT, I
'fI_DNNRtS(gZV'(g?Ie%E‘) 59§ @@a%&géscﬁsé Ml_%lﬂt*)st ?rg&ﬁ]d% -NWR DﬁS@ﬂ%(W 3 ;73 (25 (dd,
3H. - 151 12('51§Sstltl?p??8 (%Jﬁhjl(ﬂl(@rdl"'b 7;%%%5&'9))1’ 144, ﬁébﬁ@ﬁﬁdg} B8 ic acid
(141) 144 (440,90.(q H2.2818)3H)13 (diegsol ved in 10 nl of nmethanol and treated
with a solution of LiOH (70 ng, 1.47 mmol) in 5 mM of water. The m xture is
stirred at roomtenperature for 18 hours. After evaporation, the crude product
is acidified at OCwith 2M NCI and extracted with ethyl acetate. The organic

| ayers are dri &l owéer BodiZ2dimivaiSgheth-phenpxalHpindakeddzarboxylic acid ethyl

ester (135)

134 (1.3 g, 3,82 mmol} is dissolved in 250 m| of sthyl acetate and, after addition of Pd-C
(200 mg), the mixture is hydrogenated at recom temperature for 3 hours. The mixture is
filtrated over celite to remove the catalyst and evaporated,

Yield: 1.12 g (95%) of a grey solid. MS (ES!): 311 [M+H]" [+, 1H-NMR {DMSO-de): & (ppm)
11.85 {br, 1H), 7.13 {m, 2H}, 7.03 (s, 1H), 6.72 (s, 2H), 6.58 (s, 1H), 8.37 {m, 1H), 4.68 (br,
2H), 4.3 (q, 2H), 2.08 (s, 3H), 1.3 (t, 3H).

{3)  Step C: 4-m-Tolyloxy-1H-indole-2-carboxylic acld ethyl ester (136)

Tert-butyl nitrite (0.428 ml, 3.609 mmoi) ls dissolved In 5 ml of dimethylformamide and
heated to 65°C. A solution of 135 (1.1 g, 3.609 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture is stired of additional 10 minutes. The brown solution is ¢cooled to
room temperature, diluted with diethyl ether and washed with 2N HCE and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (930 mg of a
brown oil) is further purified by flash-chromatography (hexane / ethyl zcetate 7.3).



Yield: 420 ng (100% of a yellow solid; M5 (ES1): 270.1 uw Hr, 1H NWR
(DVBO-d6): 6 (ppm) 12.95 (s, 1H), 11.9 (s, 1H), 7.35 (dd, 10), 7.28 (d, 1H),
7.18 (dd, 1H), 6.9 (dd, 1H), 6.77-6.85 (m 2H), 6.75 (s, 1H), 6.7 (d, 11-1).
EXanpl e 11R 4-(3- Fl uor o- phenoxy) - 1Hi ndol e- 2- carboxylic acid

(142- (4- hydroxy-piperidin-|l-y0-ethyl]- piperidin-4-yl)-am de This conmpound is
synt hesi zed anal ogously to Exanple 1 from 4-(3-fl uoro-phenoxy)-11-1-

i ndol e-2-carboxylic acid 141 (see exanpl-d41418) and am ne 21 Yield: 35 ng (20%
of a white solid; Ms (ESI): 479 IMH , 1HNW (DNI50-d6): 6 (ppm 11.75 (s,
1F1), 8.21 (d, 1H), 7,35 (dd, 1H), 7.29 (d, 111), 7.18 (dd, 1H), 7.05 (s,
11-1), 6.9 (ddieiglbho, m@4§ﬂ3}@fé3yeﬂIMS@H1)MS @ESH81ad,2 {MHAT, 1H4-NABR @MSDH),): 53pped (M 1H),

14 (in, 11-0, 5 2, (A, (

Ieo-1 77 (m T4RSS 190g Firen oy i b . S nh o b g, Bl o))

4- (4- Fl uor o- pheA ¢x ¢ty 217 (sndd).&32- 3¥dr boxyl ic acid

[ 1- (2-azepan-1-yl-ethyfi-pipericlin-4-ylk amde - 152 - This conpound is
synt hesi zed anal ogously to Exanpl e 1 from

4- (4-fl uoro-phenoxy) - 1Hi ndol e- a%r boxyl ic % [ eparation see bel ow)
and amine 5. Yi# d: 88 g4 )6"”81‘ P& '8“ SI): 477.3 [MH],

1H- NVR (DMSO- ¢ 52t5m pt%‘l é(j@sow’eb*)nm?ml%f fosthanbHing tr?eat%é}w?th 246Mon3H) . 7.0 (m
iy 2

RN OO W T - LR e X
4-p-Tol yl oxy- 3d ndurd, md@leeap%ramﬁ bw&hae:prmuds bckfol at 4°L)4Rhem HES) and extracted
4-(4-Fl uoro- ZWQII) ttetl:sy(f? ageta?e q)l’(lg %;rg]élr;h: a?rerg a% neg gJePgo)él%lrr; s%ipﬁgtle%n \pa\éelara{a t er
' Yield: 460 mg (88%) of a beige solid; MS (ESI): 266.1 [M-H], 1TH-NMR (DMSO-dg): & (ppm)

12.8 (s, 1H), 11.9 (s, 1R}, 7.15-7.25 (m, 3H), 6.9 (m, 1H), 8.84 (m, 1K), .78 {m, 2H), 8.57

(m, 1H), 2.27 {s, 3H).

Example 113

4-m-Talyloxy-1H-indole-2-carboxylic acid {1-}2-(3-(R8)-hydroxy-piperidin-1-yl)-ethyl(]-

piperidin-4-yl}-amide
ém"
N
- H}xQ

H

OH

This compound is synthesized analogously to Example 1 from 4-m-Tolyloxy-1H-indole-2-
carboxylic acid 133 (see example 112) and racemic amine 12.

Yield: 34 mg (21%) of a yellow solid; MS (ESI): 477.3 [M+H]', 1TH-NMR (80°C, DMSO-d): §
(ppm) 11.2 (s, 1H), 7.77 (d, 1H), 7.24 (dd, 1H), 7.2 (dd, TH), 7.1 (ss, 1H), 7.04 (s, 1H), 6.88
{d, 1H}, 6.8 (m, 1H), 6.75 (m, 1H), .54 (d, 1H), 3.75 {m, 1H), 3.5 (m, 1H), 2.7-2.9 (m, 4H),
2.8 (m, 1H), 2.44 (m, 4H), 2.3 (s, 3H),2.13 (m, 2H), 2.05 (m, 1H), 1.95 (m, 1H), 1.7-1.85 (m,
3H}, 1.65-1.85 (m, 3H}, 1.4 (m, 1H), 1.18 (m, 1H).



(146) 4-Hydroxy-11-1-indol e-2-carboxylic acid ethyl ester (0.92 g, 4.483 mmol)
and 1,4-Difluoro-2- nitro-benzene (0.486 m, 4.483 mvl) are dissolved in 10
m of dinmethylformam de. After addition of potassium carbonate (1.2 g, 8.96
mmol ) the mxture is stirred over night at roomtenperature. Then the reaction
m xture i s evaporated under reduced pressure, dissolved wth ethyl acetate and
washed with water. The organic |ayers ar g dried over sodiumsuffate and
evapor at ed. The crude product is used indthe next step w thout further
purification. Yield: 145 g (94% of a grey resin; M5 (ESl): 343.1 [MI-gQ-
1HNWR (DVBO-d6): . 5 (ppm 12.15 (s, 11-1), 8.08 (m 1H), 7.55 (m11-1), 7.3
(d, 1H, 7. 2&@@4&), 7.15 (dd, 1H), 6.9 (s, 1H), 6.62 (d, 11-1), 4.3 (q,
2H), 1.32 (t, 3H). (2)Step B:

4-(2- Am no4-f BerRfl Ay (147)
146(1.5 g, 4.4-M%9mﬁf‘ﬁ¥%m%-§icg?bbg}39€aﬁd{géﬁﬂm@@gl\d g? hyl a%g%tg%‘]ep[ﬁ%[%_af ter

addi tion of w&a@":{ezoo nyg), the mxture is hydrogenat ed at roomtenperature for
2 hours. The mxture is filtrated~over celite to renove the catal yst and
evaporated. - 153 - Yield: 1. 399% of a beige solid. M5 (ESI): 313.2
[M1-1-1, 1H NWR (DWVSO cl16): 11.95 (s, 1H), 7.12 (in, 2H), 7.05 (m

1H), 6.75 (dd, 1H), 6.58 dd 6.4 (m 1H), 6.28 (dt, 11-1), 5.25 (br,
2H), 4.3 (q, 2H), 1.32 (t t e
4- (4- Fl uor o- phenoxy) - 1H—|ndol argf)@—g% ester (148) Tert-butyl
nitrite (0.46 m, 4.45 mol) |sdss N l-dirrethylforrrarride and

heated to 65C. Asolution of 147(1.4 g, 4.45 in5m of
di met hy'for”wm%s &a@%ﬂhwm%é RAAEIEmBL X i G-rh Soibly TGRS 2-2ddi ti onal
10 m nutes. S Tt())qu solution is ggoo 90 omirm(s)om terrpecpgtﬂtzre é)%l uted with

di et hyl et he@@ﬁﬂ"@%‘e’é (Wetqararzmemwaaﬁermb@?he The organic layers are dried
?\s/el'" uf?ﬂlelrjm Sr‘r#lf:aiﬁﬁ (m cﬁ!%%éﬂli@msf@\%ﬁ WW%—I}DQQW ([ﬁhﬂs@-dac altﬁ)eb;()\g;‘ oi l)
ol urt heh P ebe B & GRS oY PR B 7o Th e s GhtR ( ko4
6 (ppm) 12. 0B 54sd, 1HIM,477m21K)NB. 72k, 1H7m(mmH)2H5 (6285 2(7(m, ) 2.36(84 (d, 1H),

4.3 2 L
4- (4( gl uolr_Do p&?énoxy) %98&@%‘?@ ggcar D8y % & 148™F4% (510 ng, 1.7 mmol)

is dissolved in 10 M of nethanol and treated with a solution of LOH (82 ng,
3.4 mol) in 5mM of water. The m xture is stirred at roomtenperature for 18
hours. After gympRr@agi on, the crude product is acidified at 0Cwth 2M HC and
extracted wi th ethyl acetate. The organic |ayers are dried over sodium

sul phate and evapor ated. Yield: 460 rT? 100% of a yellow solid; M (ESI):
270.1 [ M Hr, MWW(‘MVHQLEAZ){EF@XX"WW 1 aeeaag-1 -yiphyApagiding-yllsaryide 7. 15-7. 22 (m

4H), 7.05(m 2H), 6.78 (m 1H), fS,(d 1H).
0

-

Ny

This compound is synthesized analogousty to Example 1 from 4-p-tolyloxy-1H-indole-2-

C"‘\.O

carboxyiic acld 137 (preparaﬁon see below) and arnine &,

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-HTI, 1H-NMR (DMSO-dg):  (ppm)
11.65 (s, 1H), 8.18 (d, 1H), 7.05 - 7.2 (m, 5H), 6.85 (d, 2H}, .47 (m, 1H), 3.7 {m, 1H), 2.85
{m, 2H), 2.47 — 2.58 (m, 6H), 2.35 (m, 2H), 2.25 (s, 3H),1.88 (m, 2H), 1.75 {m, 2H), 1.48 -
1.55 (m, 10H).



Exanmpl e 121 4- (4-Fl uor o- phenoxy) - 1H-i ndol e- 2- car boxylic acid

{142- (4' hydroxy-pl perldin-l-yl)-ethyllpiperidin-411}-amde - 154 - This
conmpound i s synthesi zed anal ogously to Exanple 1 from

4- (4-fiuoro-phenoxy)-1H ndol e- 2-carboxylio acid 145 (see exanple 120) and
amne 21. Yield: 66 ng (37% of a white solid; M5 (ESI): 479 [ M 111, 1H NMR
(DVSO-d0): 6 (ppm 11.7 (s, 1H), 8.2 (d, 1H), 7.1-7.24 (m 5H), 7.0 (m 211),
6.5 (d, 1H), 4.46 (br, 1H, 3,72 (m 114M7-.3.42 (m 11-1), 2.85 (m 2H), 2.7
(m 2H), 2.38 (En, 4H. 2.0 (m 4H), 1.64-1.77 (m 4H), 1.53 (m 2H), 1.35
(m 29). Example 122 4-(3,4-Di fluora-phenoxy)-1Hindol e-2-cartioxylic acid
11- (2- azepan- 1- yl - et hygyhthakig @k 4-plToRidkyy HlindglérR-derboiyliebcidi(€37):Thi s compound i s
synt hesi zed anal ogously to anple 1 from

4- (3, 4-Df fl uor o- phenoxy) - 1Hi ndol e- 2- carboxylic acid 149 (preparation see

bel ow) and amne 5. Yield: 62 ng (36% of a white solid; M5 (ES!'): 495.3

[ MHr, 1H NWR ((E}MSCSQ A: 4485 Bif%ﬂo)z Altrodihensky)-1jndof. aaar(aagyndima)ethyv 44 (m
1H), 7.26 (d. 19), A}}é’m ,0 (m 111), 6.80 (in, 19), 6.56(d, 2119,
3.72 (m 1H), 287 (? ster 2.5. 2 6 (m 69), 2.38 (m 29), 2.0 (in, 29), 1.75

(m 2H) 1. 474 py dloxz-ﬁ H(lﬁﬂolelzot%'boxﬁ%r&bhﬁﬁlylses@f (1 g 4 87 mmol) and 1-Fluoro-4-methyi-2-
4-(3,6-13Ifluaro enox

or o phenoxy) L ndal e 2 Garboxyll ¢ BCL A0 Ater
addition of potassium carbonate (1.3 g, 8.74 mmol) the mixiure is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved
with ethyl acetate and washed with water. The organic layers are dried over sodium sulfate

and evaporated. The crude product (1.51 g of a brown oil} is further purified by flash-

chromatography (hexane / ethyl acetate 9:1).

Yield: 570 mg (34%) of a white solid. MS (ESI): 341 [M+H], TH-NMR (DMSO-d): 3 (ppm)
12.1 {s, 1H), 7.88 {d, 1H}, 7.45 (dd, 1H), 7.27 (d, 1H), 7.22 (dd, 1H)}, 6.88 (d, TH), 6.87 (s,
1H), 6.6 (d, 1H), 4.3 (g, 2H), 2.35 (s, 3H),1.3 (¢, 3H).

{2) Step B: 4-{2-Amino-4-methyl-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester {139}

138 (570 mg, 1.675 mmol) is dissolved in 150 ml of ethanol and, after addition of Pd-C (200
mg}, the mixiure is hydrogenated at room temperature for 2 hours. The mixture ig filtrated
over celite to remove the catalyst and evaporated.

Yield: 3.08g (100%) of a brown oil. MS (ES!): 311 [M+H]".

{3)  Step C: 4-p-Tolyloxy-1H-indole-2-carboxylic acid ethyl ester (140)
Tert-butyl nitrite (0,176 ml, 1.48 mmel} is dissolved in 5 ml of dimethylformamide and heated
fo 85°C. A solution of 139 (460 mg, 1.48 mmal) in 5 ml of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (420 mg of a
brown oil} is further purified by flash-chromatography (hexane / ethyl acetate 2:1).



(I')Step A: 4-(3,5-Difiuoro-2-nitto-phenoxy)-1H I ndol e-2-carboxyllc acld et hyl
ester (160) 4-Hydroxy-1H i ndol e-2-carboxylic acid ethyl ester (1 g,4.87 muol)
and 1,2,4-Trtfluoro-5- nitro-benzene (0.559 nil, 4.87 mmol) are dissolved in
10 mM of dinethylforrnam de. After addition of potassium carbonate (1,3 g,
9.74 rnnoi ) the mxture is stirred over night at roomtenperature. Then the
reaction mxture is evaporated under redudéed pressure, dissolved - 155 - with
et hyl acetate and washed with water. The organic |ayers are dried over sodium
sul fate and evaporated. Yield: 1.79g (100% of a yellow foam M (ES!'): 361.1
[MH. (2) St Bomg4B%Nnet agelbl-sdid; MSGESH: pbemnyfr TH-NMRADMBO A chphaxyl i ¢ aci d

222%/!% gs;ﬁ(rj, (1%1?33[ %ggdl h%n(%oﬁﬂ%gzgqo%éoéru ), Oiyfﬁldx df@{q”&;—ﬁ? ?% Qﬁat ed at

room t enper atSthib.éS(to?H)Z hours. The mi xture is filtrated over Pah. to renove the
catal yst arid evaporated. Yield: 1.61g (99% of a browmm foam M (ES!): 333.2
(MtH) *. (3) Step C. 4-(3,4-DIfluoro-phenoxy)-1H I ndol s-2-carboxylic acid ethyl

t 152) Ted- but t 0.575 4. 85 | di I di 5m f
i et hyl fof manAle. e RekpuabavaBinadesarordf 2R 4F] (1050, 4 85 mol) in 5
m of dl met hylb powRNbesy m&o@@d@&onéoqewnﬁ 8t rAdlfhriol hd WeXded! (it b Sordtfoh b1 1§ Of

addi tional 10 m nutes. brown solution is cooled to roomtenperature,
di luted with (it 47ét"ﬁ%‘?l) i Al Rereaterd Tha eiureng ftiesed aligom fsmperaturgier &t gani ¢
| ayers are dmbasl mmvamdmdmmr]suiuaélabmoa@dcuemmnat @ith 2M e gidustiPachiaatict (1. 78

f b i) th i f mat h / et hyl
acetate o 1) S ErHE: e B e g dpioghRr 0N B QORI B (£51): 316 2
EM Hi . 1H NVRigdDMBDg ¢BP%) 8f 4 byigs) sold MBS (ESI): 2551)2 [M-HF 484 (\IMR (DMBO-dg): 8epdl, 1H), 7.2

dd, 1 t : : 3 (o,
(2H) : 1Hé4 (t%gl(génm)l'ﬂ 85'61&? 7.(134nf(%mg ?9 @r% p%#_%ix ?EE fdﬂdg-ﬁe@ég (gar bggyl ic

acid (149

Example 116

4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-piperidin-

4-yi}-amide

é[??**ﬁouxQ

H

OH

This compound Is synthesized analogously to Example 1 from 4-p-tolyloxy-1H-Indole-2-
carboxylic acid 137 {see exampls 115) and racemic amine 12,

Yield: 87 mg (49%) of a belge solid; MS (ESI): 475.3 [M-HF, 1H-NMR {DMSO-dg): & (ppm)
11.65 (s, 1H), 8. 2 (d, 1H), 7.08-7.2 (m, 5H), 6.87 {d, 2H), 6.47 (d, 1H), 4.53 (d, 1H), 3.72 {m,
1H), 3.4 (m, 1H), 2.85 (m, 3H), 2,65 {m, 1H), 2.37 (m, 4H), 2.28 (s, 3H), 1.98 {t, 2H}, 1.7-
1.85 (m, 5H), 1.55 (m, 3H), 1.35 (m, 1H), 1.05 (m, 1H).



152 (380 ng, 1.2 mml) is dissolved in 10 mM of nethanol and treated wth a
solution of LiOH (57 ng, 2.4 roof) in 5 mM of water. The m xture is stirred
at roomtenperature for 18 hours. After evaporation, the crude product Is
acidified at OCwith 2M HCl and extracted with ethyl acetate. The organic

| ayers are dried over sodi um sul phate and evaporated. Yield: 310 ng (90% of
a yellow solid; M5 (ESI): 288.1 [ MHT, 1HNWR (DVM5O-d6): 6 (ppm 13.0 (s,
1H, 12.0 (s, 1H, 7.45 (m 1H, 7.25 (4%11-1), 7.18 (dd, 1H), 7.05 (m
114), 6.98 (m 1H), 6.87 (s, 114), 6.55 (d, 11-0, - 156 - Exanple 123
443,5-Di fitioro-phenoxy)-1Hi ndol e- 2-carboxylic acid

(1-(2-azepan-&#{wl )-piperidin-4-yij am de This conmpound is synthesized
anal ogously to anple 1 from 443, 5-di fl uoro- phenoxy) 114 indol e- 2-car boxylic
acid 153 (preparation see below) and amne 5. Yie (33,2% of a

yel | ow sol i d;4-mEolf@eT Hiumles2-pagaylic %H{NW%W&PEW“ 1'6”'(%89??'9&"@! s,

8.21 (d, 1H),anfee33 (d, 1H), 7.2 (dd, 1H), 7.04 (d, 1H), 6.94 (m 1H), 6.75
(d, 1H, 6.62 (m 29), 3.7 (m 1H), 2.65(m 2H), 2.47- 2.58 (rn, 61-1), 2.36
(m 2H), 1.98 (m 21-1), 1.75 (m_2H), 1.47- 1,55 (m 109), Synthesis of
4-13,5-D111u oro-p henoxy) - 1H—I/r)‘?2 carboxylic acld (153): (1)Step A
4-(3,5-Di fl uoro-2-nitro-pheno i ndol e-2-carboxylic acid ethyl ester f
154) 4-Hydroxy-1Hindol e-2-carpnmlc Cld ethyl ester (1 g, 4.87 nmmof) and
1,3,5-Trifluoro-2- nitro-benz&nyg .p7 m, 4,87 mol) are dissolved In 10 m
of di met hyi forrnam de. After ‘|g @Qt assium carbonate (1.3 g, 9.74
nmmol) the mxture is stirred overHni gnt RO t rature. Then the
reaction mxture | e evaporated under reduced pr ure, dissolved with ethyl
acetate and washed with water. The organic |ayers are dried over sodium

sul fate and eNégpompeund is syntbesized analagpush BDFMPE 1 Fopdin-eorsAmindRB2( ES! ) : 361. 2

(M1-1 carboxylic acid 137 (see example 115) and amine 21,
Yield: 80 mg (45%) of a beige solid; MS (ESI); 475.3 [M-H]", 1TH-NMR (DM30Q-d¢): & (ppm)
11.85 (s, 1H),.8. 2 (d, 1H), 7.07-7.2 (m, 5H), 6.85 (d, 2H), 6.47 (d, 1H), 4.48 (br, 1H), 3.72
{m, TH), 3.4 (m, 1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.35 {m, 4H), 2.27 (s, 3H), 1.95-2.05 {(m,
4H), 1.65-1.75 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example 118

4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

Q.

This compound is synthesized analecgously to Example 1 from 4-{3-Fluoro-phenoxy)-1H-

amide

Cw,o

indole-2-carboxylic acid 141 {preparation see below) znd amine 5.

Yield: 50 mg (28.3%) of a white solid; MS (ESI}: 479.3 [M+H], 1H-NMR (DMSO-ds): 5 {ppm)
11,75 (s, 1H), 8.2 (d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H}, 7.05 (s, 1H), 6.9 (dd,
1H), 6.73-6.8 (m, 2H), 6.88 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H}, 2.5-2.58 (m, 6H), 2.35 (m,
2H), 1.98 {m, 2H), 1.72 (m, 2H}, 1.48 ~ 1.55 (m, 10H).



- 157 - 154 (1.8 9, 4.87mvol) Is dissolved in 150 m of ethyl acetate and,
after addition of Pd-C (500 ng), the m xture |Is hydrogenated at room
tenperature for 2 hours. The mxture is filtrated over celite to renove the
catal yst and evaporated. Yield: 1.53g (94% of a brown foam M (ESI): 333.2
(fi A+Hr. (3) Step C 4-(3,5-Difluoro- phenoxy) 1H i ndol e- 2-carboxylic acid
ethyl ester (156) Tert-butyl nitrite (OQ. 4.6 mol) is dissolved in 5
m of di methytformam de and heated to 6§ A soI ution of 155 (1.5g, 4.6 mol)
in5 nr of dinethylformam de is added dropwl se and the m xture is stirred of
additional 10 m nutes. The brown solution is cooled to roomtenperature,
diluted with diethyl ether and washed with 2N NCI and brine. The organic

| ayers are dried over SOdI um sul flghate and evaorat ed The crude product (1.5
g of a brown oil) is & g offypl oy Sv-pif-indoleshcarheomma pgigi iy (hexane | et hyl
acetate 9:1). Yield: 260 ng (17.8% of a yellow SO|Id M5 (ESP): 316.2 | MH,
1H NWVR (DVMBO-d5): 6 (pprr) 12 2 (s, 1H), 7.35 (d 11 1) 7 28 (cid, 1H), 6.05
(m 1H), 6,82 (d, 1H), d, 1H), 6.68 (dd qsle(t 3H).
(4) Step Co; 43, §1qM|4u(6 iﬂ?@ﬁ@wyo-mmwr@@d@aﬂwmﬂw ghyl153) 156
(260 ng, 0.82 Ml hefop(idbssol ved In 10 m of methanol and treated with a
solution of LICH (40 ng, 1.8 nmmol) in 5 mM of water. The m xture is stirred
at room t enpéitixtraxel H-priola-8-chdvaxyiic ackf eteyl esterdpordds namol) ere2. £ Pilldeo-pnirduct i s
acidtfied at ,Q00 ©b332M, 'i%'?mr@@u a?ﬁ&.&@o%&ﬂwnﬁlhf@mwfoml@é ﬁmer}'a&nd?ﬁf gani c

| ayers are dried over sodi u ate and evaporated. Yiel (100% of
a yel | ow sol Ppotasamgpeosb(14g §75ffﬂ'eﬂ)lthﬁiﬁ'6t“f?d%ﬁ6'3?9j’¥elPllgl“rﬁﬂtﬂoél— 2-carboxylic
aci d (142- ( 3tRDéiaies arsn e RRRGHn Ikl s svabiratbs ideettichied pbsy(dd, dRidNele - 158 -

with ethyl acetate and washed with water, The organic layers are dried over sodium sulfate

and evapaorated. The crude product is used in the next step without further purification.
Yield: 1.63 g {97%) of a grey resin; MS (ESI): 343.1 [M-HJ".

(2)  Step B: 4 4-{2-Amino-5-fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (143)

142 (1.6 g, 4.734 mmol) is dissolved in 250 ml of ethyl acetate and, after addition of Pd-C
(200 mg}, the mixture is hydrogenated at room temperature for 2 hours. The mixture is
filtrated over celite to remove the catalyst and evaporated.

Yield: 1.41 g (95%) of a grey foam, MS (ESI): 315.2 [M+H]".

{3}  Step C: 4-{3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester {144)

Tert-butyl nitrite (0.46 mi, 4.45 mmo)) is dissolved in 5 mi of dimethylformamide and heated
ta 65°C. A solution of 143 (1.4 g, 4.45 mmol} in § ml of dimethyiformamide s added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room tempsrature, diluted with diethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (1.0 g of a brown
oif} Is further purified by flash-chromatography (hexans / ethyl acetate 7:3).

Yield: 440 mg (33%) of a yellow solid, MS (ESI): 298.2 [M-H], TH-NMR (DMSO-dg): & {ppm)
12.1 (s, 1H), 7.35 (dd, 1H), 7.3 (d, 1H), 7.25 (dd, 1H)}, 6.92 (dd, 1H}, 6.77-8.87 (m, 3H), 6.7
(d, 1H}, 4.3 (q, 2H), 1.3 (t, 3H).



OH Thi s conpound i s synthesized anal ogously to Exanple 1 from

4- (3, 6-Di fl uoro-phenoxy) - 1H ndol e- 2-carboxyl ¢ acid 163 (see exanple 123) and
racemc amne 12. Yield: 38 ng (32% of a white solid; M5 (ESI): 499 1MtHr,
1H NEVIR (DMSO-d6): 6 (ppm 11.8 (s, 11-1), 8.25 ( d, 1H), 7.33 (d, 1H, 7.2
(dd, 1H), 7.04 (s, 1H), 6.92 (dd, 1H), 6.76 (d, 1H), 6.63 (d, 21-0, 4.02 (d,
1H, 3.72 (m 1H, 3.4 (rn, 1H, 2.8-2.9 (m 31-1), 2.67(m 21-1), 2.38 (m
4H), 1.99 (m 2H), 1.68-1.88 (m 5H), 14%-1.6 (m 31-0, 1.371 (m 1H), 1.05
(m 1H). Example 125 4-(3,5-Di fluoro-phenoxy)-1Hi ndol e-2-carboxyllc acid
{142- (4- hydr oxy-pi peridin-1-yl)-ethyl]- piperidin-4-yl)-amde This conpound
| s synt hesi zed(4nalseaponti-(3- Ftlmanmamrrdxg)-'ﬂH-hmlmz carboxylic actd (141)

4-(3,5-Di fluoro-phenoxy) - 1H ndol e carboxylic acld 163 (see exanple 123) and
am ne 21. Yi dMi{44%ng (@':'96}5 ‘S&FS%{VW@“%F@@G”W teegtep with gpolstignaf 1y | 1H NVR
(DVB045): 6 (LQ]M’TO?O b, 1797 dafol) bH)mI Bwater. (fhebrlhpduﬂdﬁbstlrrédaﬂroéld tardgdraturd fof 1§ dd 1H),

7.04 , 1 3.72 ,
Tt §5 500t o R yocrotion, B fed Shuatt b aidined ot G yiom oo bragiglihn °, /7 ("
1.75 (m 2H) ethyl B&atenTheraniclaydd afaried tvet podiut gaahQManQHyaporatedng -

Al ternativel X”elot ffzg; rﬁ%zﬁb@?(éf a y%ml &r@l\ﬁsa(fz@ﬁ”é?m SesT AENRRSDALEEY)28 shown in

reacti on sche
(ppm)12 85 (s, 1H), 11.8 (s, 1H), 7.35 (dd, 1H), 7.28 (d, 1H}, 7.18 (dd, 1H), 6.9 (dd, 1H),

5.77-8.85 {m, 2H), 6.75 (s, 1H), 6.7 (d, 1H).

Example 118

4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yh-ethyl]-

IS
éﬁ@w@m

This compound is synthesized analogously to Example 1 from 4-(3-fluoro-phenoxy)-1H-

piperidin4-yl}-amide

indole-2-carboxylic acid 141 {see example 118) and amine 21.

Yield: 356 mg (20%) of a white solid; MS (ESI); 479 [M-H], 1H-NMR (DMSO-ds): & {ppm)
11.75 (s, 1H), 8.21 (d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.05 (s, 1H), 6.9 (dd,
H), 6.73-6.8 (m, 2H), B.68 (d, 1H), 4.49 (d, 1H), 3.72 (m, 1H), 3.4 {m, 1H), 2.85 (m, 2H), 2.7
{m, 2H}), 2.37 {m, 4H), 1.95 (m, 4H), 1.63-1.77 (m, 4H), 1.5 {m, 2R}, 1.35 (m, 2H).

Example 120

4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperdin-4-yl}-
amide



Exanpl e 126 4-(6-Chl oro-pyridin-2-yl oxy)-1Hindol e-2-carboxylic acid [1
-(2-azepan-1 -yl -ethyl)-piperidin-4- ylj-am de This conpound is synthesized
anal ogously to Exanple 1 from 4-(6-Chl oro-pyridin-2-yl oxy) -

1Hi ndol e- 2-carboxylic acid 157 (preparation see below) and am ne 5. Yield:
85 rug (54% of yellow crystals; M5 (ES!'): 494.3 I MHT, 1H NWVR (DVBO-dg): 6
(ppm 11.8 (s, 11-1), 8.2 (d, 111), 7-85|5%9'd’ 1H, 7.3 (d, 1H), 7.2 (m 2H),

6.95 (s, 1H), 6.9 (d, 111), 6.8 (d, 1H), 3.7 (m 1H), 2.85 (m 2H), 2.5 - 2.6

(m 61-1), 2.35 (m 2H), 2.0 (t, 2H), 1.75(m
et
o)
0

A

: E{\/“xO
This compound is synthesized analogously to Example 1 from 4-(4-fluoro-phenoxy)-1H-
indole-2-carboxylic acid 145 (preparation see below) and amine 5.
Yield: 86 mg (49%) of a white solid; MS (ESI): 477.3 [M-HJ, 1H-NMR (DMSO-ds): 3 (ppm)

11.75 (s, 1H), 8.2 (d, 1H), 7.14-7.24 (m, 5H), 7.0 (m, 2H), 6.5 (d, TH), 3.72 (m, 1H), 2.85 (m,
2H), 2.5-2.8 (m, 6H), 2.38 (m, 2H), 1.98 (m, 2H), 1.72 {m, 2H), 1.48 — 1.57 (m, 10H).

Synthesis of 4-p-Tolyloxy-1H-indole-2-carboxylic acid {145):

(1}  Step A: 4-(4-Fluoro-2-nitro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester
(146)

4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester (0.92 g, 4.483 mmol) and 1,4-Difluoro-2-
nitro-benzene (0.486 mi, 4.483 mmol) are dissolved in 10 mi of dimethylformamide. After
addition of potassium carbonats (1.2 g, 8.96 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved
with ethy! acetate and washed with water. The organic layers are dried over sodium sulfate
and svaporated. The crude product is used in the next step without further purification.
Yield: 1.45 g {94%]) of a grey resin; MS (ESI): 343.1 [M-H] ]-, 1H-NMR (DM30-dg): & (ppm)
12.15 {s, 1H}), 8.08 {m, 1H), 7.55 (m, 1H), 7.3 (d, 1H), 7.24 (dd, 1H), 7.15 (dd, 1H}), 6.2 (s,
1H), 6.62 (d, 1H), 4.3 (q, 2H), 1.32 {t, 3H).

(2}  Step B: 4-(2-Amino-4-fluoro-phenoxy)-1H-Indole-2-carboxylic acid ethyl sster
(147)
146 (1.5 g, 4.21 mmol} is dissolved in 200 ml of ethyl acetate and, after addition of Pd-C
(200 mg}, the mixture is hydrogenated at room temperature for 2 hours. The mixture is
filtrated over cefite to remove the catalyst and evaporated.



2H), 1.5 (m 10H). Synthesis of

4- (6-Chl oro-pw di n-2-vi oxv) - 1H | ndol e- 2-carboxylic acid (167): (1)Step A

4- Benzyl oxy-indol e- 1, 2-di carboxylic acid 1-tert-butyl ester 2-ethyl ester
(168) - 160 - 4-13enzyl oxy-1H i ndol e- 2-carboxy5c acid ethyl ester (10 9, 34
mmol ) and DVAP (80 ng) are dissolved in 80 m of ethyl acetate. 80C20 (8.9 g,
41 nmmol ) dissolved in a small anount of gghyl acetate is added at room
tenperature. The m xture is stirred over night at roomtenperature. Then the
reaction mxture Is washed with | maqueous tartaric acid, water and brine.

Th ic | [ : i sulf at d. T d
praduct 15 usiiiy HERa f Bt IR P M. MERERRAL SypdilE, ©1575
(7 lﬂ;)O‘V% 91‘5 (adwelgbmw 8), V.12 {rd,-2H),NMIB ((CiDa), 85 (ZCEI) ‘(l'mlﬁ'r§78 C(ﬂdm Fgﬁ—ﬁl(? 1 H)(? ?38 3H)7 5 (nn,
, 0. , - 4 S, 4 , ,
B IssTeRa e R

(2)Step B: 4- di'carboxylic acid 1-tert-butyl ester 2-ethyl
ester (159) 158 (8 g, 20 mmol ) is dissolved In 80 nml of ethyl acetate and,
after addition of 5% Pd-C (700 ng), the m xture is hydrogenated at room
tenperature fof3)7 gy S: 4-{HRudrophenexyj-sH-iridoler atazbbxylicacid ethyt estér@148¢nove t he
catal yst and evaporated. The solid is suspended in ether/hexane and filtered.

Yiel d° 4, 6g (Teddaityl nitiile (§-48 . ¢ ¢Beme)) is dissolyerhly S of digethyifpgmamdesand featedy) 6. 7
(d, 1H), 5.5 tgescliBolutién 6f 14%.(1.2 1) 4.48Lmrholf B.5 rl) cimdthyifofrhamiddi added) St ep C:
?iégi C hl oro-pyddl 0: Phd Riihe & ktided A dadionalio Zik s RO trdvh Sfikish 8bhdea 5S¢ &

room temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic

layers are dried over sodium sulphate and evaporated. The crude product (1.0 g of a brown

oil) is further purified by flash-chromatography (hexane / ethyl acetate 7:3).

Yield: 440 mg (33%} of a yellow solid; MS (ESI): 298.2 [M-Hf, 1H-NMR (DMSO-dz): & {ppm})

12.05 (s, tH), 7.2 (m, 4H), 7.05 (m, 2H), 6.85 (m, 1H), 6.54 (d, 1H}, 4.3 (g, 2H), 1.3 {t, 3H).

(4)  Step D: 4-(4-Fluoro-phenoxy}-1H-indole-2-carboxylic acid {145)

148 (510 mg, 1.7 mmol) is dissolved in 10 ml of methano! and treated with a solution of LIOH
{82 mg, 3.4 mmol} in 5 ml of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude product is acidified at 0°C with 2M HCI and extracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 460 mg (100%) of a yellow solid; MS (ES)): 270.1 [M-HJ', 1H-NMR (DMSO-d;): &
(ppm) 13.0 (s, 1H), 11.9 (s, 1H), 7.15-7.22 (m, 4H), 7.05 (m, 2H), 6.78 (m, 1H), 6.55 (d, 1H).

Example 121

4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-plperidin-1-yl)-ethyl])-

piperidin-4-yl}-amide
oy
0

e toNgag



159 (500 ng, 1,6 mml), 2,6-D chloro-pyildine (360 ng, 24 mmol ) are dissol ved
in 15 mM of dinmethytformam de. After addition of potassium carbonate (340 ng,
24 mmol ) and a catal ytic anmount Cu-powder the mixture is heated to 160C for 3
hours. The reaction mxture is cooled to roomtenperature, diluted wth ethyl
acetate and washed with water. The organic |ayers are dried over sodium

sul phate and evaporated. The crude pradggt is solved in dichloronmethane and
after evaporation crystallized with cyctohexane, Yield: 300 ng (58% of a
beige solid. M5 (ESI): 317.2 (M+tH, 1H NWR (00C13): 6 (ppm 9.2 (br, 1H), 7.7

dd, 1H), 7. ; sibed | . " d, 1H, 4.4 :
(21- 1), H)l. 4 ?’?%";ﬂﬂ '%)S?L”éq si ‘61%%'5’(9%3% Ef“ﬁ%a. E13?1“é&lﬂlm%‘iiL)hD q %-Erag@@éﬁ@edk? n 4 n (gf
met hanol andhdeipdaadaxwis st HSJerampope d20)aOrMIrEa2h | 2N). The nmixture is

stirred 1 h%ra:@émgpﬁ%)mme%w;%(Eb&_z;rv@mnr,qwmmwgoida; @pr.ﬂwﬁd with Ha
(1 ml, 2N) and evaporated., The crude mxturf IS Esggqln t he next step w thout
further puriigated .1Hl\l7t1éﬁ'-12f’aﬁ”i'\§5?'§;° (e 48-3 (% SRy 4 PREAT B DT fidker ni des are
prepar ed as.3ahowniH),2. 8598 RN D. 730 NEHE2. 38 (nRed); Lban, HOheee1.37 (m, dexaml e 127

4-1 sobut oxy-%l—é—l_j qdégl(%-gﬂcar boxylic acid

(1-(oct ahydr(a'-geli nol*trzrn-1-yl met hyl ) - pi peridin-4-yl k am de di hydrochl ori de

161 (preparation see below (2.5 g, 7.1 mmol),

oct ahydr o- 2Hchi nol | zi n- 1-yl rnet hanol (Lupinine) (1.2 g, 7.1 mmol) and

et hyl dl i soprggwpgrﬂme (12.2 m, 71 mmol) are dissolved in m of
propionitril. ter addition of cyanonethyl-trinethyl-phosphoniumiodide (4,1
g, 17 mmol) the mxture is refluxed for 311. After cooling down to room

t enper at ur e+ méiflaerapbenexy)s Hdndala- Eearba s asie thiyl2-agersnal d-cthict Pinerstineylni t h

pot assi um cagpenate solution. The crude product 3.99g of a brown oil) is
crystallized from nethanol. Yield: 2F9 (52% of a white solid. M5 (ESi): 467

[MFH . ,1H N MR (DVSO dg): 6@11,42 (s, NH), 8.16 (d, NH), 7.22(dl 1H),
7.02 (dd. M), 6.96(d, 1H) ,6.¢ AH, 3.83 (d, 2H), 3.75

@J(HCXO

This compound is synthesized analogously to Example 1 from 4-(3,4-Diflucro-phenoxy)-1H-
indole-2-carboxylic acid 149 (preparation see below) and amine §.

Yield: 62 mg (36%) of a white solid; MS (ESI): 495.3 {M-H], 1H-NMR (DMSO-dg): 5 (pom}
11.75 (s, 1H), 8.23 (d, 1H), 7.44 (m, 1H}), 7.26 (d, 1H}, 7.14 (m, 1H}, 7.0 {m, 1H), B.80 (m,
1H), 6.56 (d, 2H), 3.72 {m, 1H), 287 (m, 2H), 2.5-2.8 (m, BH), 2.38 (m, 2H), 2.0 (m, 2H),
1.75 (m, 2H}, 1.47 — 1.55 {m, 10H),

Synthesis of 4-(3 6-Difluoro-phenoxy)-1H-indole-2-carboxylic acld_(149):

(1)  Step A: 4-(3,5-Difluoro-2-nltro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (150)
4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester (1 g, 4.87 mmol) and 1,2,4-Trifluorg-5-
nitro-benzene {0.55% ml, 4.87 mmol) are dissolved in 10 mi of dimethylformamide, After
addition of potassium carbonate (1.3 g, 9.74 mmol) the mixture is stirred over night at room
temperature, Then the reaction mixture is evaporated under reduced pressure, dissolved



- 162 - (m11-1), 3.49(s,2H), 2.81(m 2H), 2.70(m2H), 229 (m 1H), 2.15-2,00
(m 2H),1,95-1,73 (m 71-1), 1.72-1.27 (m 91-1), 1.26-1,10(m 21-0, 1.05 (d,
6H). Synthesis of 4-Isobutoxv-1H I ndol e-2-carboxylic acid el

- benzyl - pi perl dl n-4-5M am de 11611: (1) Step A

44sobut oxy- 1H- | ndol e- 2-car boxyl | ¢ acid (1-benzyl-piperidin-411)- am de (161)
4-| sobut oxy-1Hincl ol e-2-carboxyllc acid 80 (4.7g, 20.1 nmol, preparation see
Exanpl e 8) and 1-benzyl -pi peridin-4-yl arfihe (4.2 m, 20.1 mmol) are dissol ved
In 70 M of DWF and after addition of TBTU (7.3 g, 22.1 mmol ) and

ethyl dii sopropylamne (13.8 m, 80.4 mvl) the m xture is stirred at room

t enper at ure fuith e@yllacetdthand whshed oitlveator. iTke eyanidaversaie diedfiversodiimusuliate The
residue Is diaﬁﬁ?xlza\égrgt knh ethyl acetate, washed with saturated aqueous sodium
hydr ogen arbonate’a d brine. The organic |ayers are dried over sodiumsulfate
and evapor at &deldind8s (1PeEL eyepmeieanréS (BaNePH: 1 1896 g of a beige solid. M5
(ESI): 406.5 [M1-Hf (2) Step B: 4-1sobutoxy-1Hi ndol a-2-carboxylic acid

pi peri di n-4-yl am de hydrochloride (161) 161 (8.1 g, 20 nmol) is dissolved in

200 nm of h | d ddi t i. f - C h
mi xt ur eoi sethygfzgge%'je%:a%z%%%% It5té¢1'gn?rg?ﬂg%xﬁéﬁﬁggﬂlg%%%ig?n%F@p[e4:wsH o he

filtrated over cel ieser{i®1y enove t he catal yst and evaporated. Yield: 7.13 g

(1000 of 2 WiL1e S0 I8 LESL L I MR B St 120

mg), the mixture is hydrogenated at room temperature for 2 hours. The mixture is filirated

over celite to remove the catalyst and evaporated.
Yield: 1.61g (99%) of a brown foam. MS (ESI): 333.2 [M+H]".

(3) Step C: 4-(3,4-Difluoro-phenoxy}-1H-indole-2-carboxylic acid ethyl ester {152)

Tert-butyl nitite (0.575 ml, 4.85 mmol) is dissolved in 5 mi of dimethyiformamide and heated
to 65°C. A solution of 151 (1.6g, 4.85 mmel) in 5 ml of dimethylformamide is added dropwise
and the mixture is stirred of additional 10 minutes. The brown solution is cooled to reom
temperature, diluted with diethyi ether and washed with 2N HCI and brine. The organic layers
are dried over sodium sulphate and evaporated. The crude product (1.78 g of a brown oll) is
further purified by flash-chromatography (hexane / ethyl acetate 9:1).

Yield: 380 mg (25%) of a sfightly yellow solid; MS (ESI): 316.2 [M-H]', 1H-NMR {DMSO-de): &
(ppm} 12.1 (s, 1H), 7.45 (m, 1H}, 7.27 (d, 1H), 7.2 (dd, 1H), 7.05 {m, 1H), 6.88 (m, 1H), 8.55
(m, 1H), 6.55 (d, 1H}, 4.3 (g, 2H), 1.34 (, 3H).

(4)  Stap D: 4-(3,4-Diflucro-phenoxy)-1H-indole-2-carboxylic acid (149)

152 (380 myg, 1.2 mmol) is dissclved in 10 ml of methanol and treated with a solution of LiOH
(57 mg, 2.4 mmol) in 5 ml of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude preduct Is acidified at ¢°C with 2M HCI and extracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 310 mg (20%) of a yellow solid; MS (ESI}): 288.1 [M-HJ', 1H-NMR (DMSO-dg): & (ppm)
13.0 (s, TH), 12.0 (s, 1H), 7.45 (m, 1H), 7.25 (d, 1H), 7.18 (dd, 1H), 7.05 (m, 1H), 6.98 {m,
1H), 6.87 (s, 1H), 6.55 (d, 1H).



6,95 (d, 11-1), 6.45 (d, 1)-1), 4.0 (m 1H), 3.83 (d, 21-9, 3.22 (m 2H), 2.88
(m 21-9, 221 (m 1H), 1.9 (mM, 21-0, 1.7 (m 2H), 1.05 (d, 6H) . Exanple 128
4-1 sobut oxy- 1H i ndol e- 2- carboxylic acid

[ 1- (1- et hyl - pi peridi n-3-ylnmethyl)-piperidin-4-yl]- amde - 163 -

- 156 -

Example 123

4-(3,5-Diftuoro-phenoxy)-1H-indale-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-
amide
F

bal

This compound is synthesized analogousty ta Example 1 from 4-(3,5-difluoro-phenoxy)-1H-
indole-2-carboxylic acid 1563 (preparation ses below) and amine 5.

Yield: 180 mg (33.2%) of a yellow solid; MS (ESI): 495.3 [M-HT, 1H-NMR (DMSO-dg). &
{ppm) 11.8 (s, 1H}, 8.21 (d, 1H), 7.33 {d, 1H), 7.2 (dd, 1H}, 7.04 (d, 1H), 6.94 (m, 1H}, 6.75 ‘
(d, tH), 6.82 (m, 2H), 3.7 (m, 1H), 2.85 {m, 2H), 2.47 - 2.58 (m, 8H), 2.36 (m, 2H), 1.98 (m,
2H), 1.75 {m, 2H), 1.47 = 1.55 (m, 10H).

Synthesis of 4-{3,5-Diftuoro-phenoxy)-1H-Indole-2-carboxylic acld {153):

(1}  Step A: 4-(3,5-Difluoro-2-nitro-phenoxy}-1H-indole-2-carboxylic acid ethyl
ester {154)

4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester {1 g, 4.87 mmof} and 1,3,5-Trifluoro-2-
nitro-benzene (0.57 mi, 4.87 mmol) are dissolved In 10 ml of dimethyiformamide. After
addition of potasslum carbonate (1.3 g, 9.74 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissoived
with ethyl acetate and washed with water. The organic layers are dried over sodium suifate
and evaporated.

Yield: 1.8g (100%) of a yellow foam. MS (ESI); 3681.2 [M-HJ.

(2) Step B: 4-{2-Amino-3,6-difluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (155)



This conmpound is syntheslzed fromthe conpound 161 (see exanple 127) and

(1- Met hyl pi perl di n-3-y1) - net hanol anal ogously to the nethod described in
Exanpl e 127. Yield: 60 ng (50%. Ms (ES1): 427 [Mi-H ,1HNW (DVMSO-de): 5
(ppm 11,45 (s, NH), 8.18(d, NH), 7.21 (a, 11-1), 7.02 (dd, 1H), 6.95 (d,
1H), 6.45 (d, 1H), 3,85 (d, 2H), 3.75 (m 1H) 2.88 (m 1H, 2,78 (m 2H),
2.62 (in, 1H), 2.12 (s, 3H), 2.13-2.05 2.00-1.84 (in, 211), 1.84-1.40
(m 10H), 1.05(d, 6H), 0.82 (m 1H . Ex Ie 129

4- Cycl obut yl met hoxy- 1H i ndol e- 2- car boxyl i ¢ aci d

{1-1(18, 9aR) - 1- (oct ahydr o- gui nol i zi n-1- y1)net hyppi peridi n-4-ylyam de This
conpound |'s $&AtBest geemdlyloaisspivege Bioun pf et #558 antlqafien adlition 2L BafP KRy 1 i ¢ aci d

pi peridi n-4- i r 8fd? Who@8 drh fi
(1R 9aR) - 1- (@g)ta;q;g%ﬁma %ﬁﬁdnrg %@Fhﬁ-aﬁdom?r@&ﬁaéﬁol angl ogOttj},'cfrllbg/wrte (l)s tmt?ewrret hod

descri bed | no¥% |t%remvethﬁxsa'e'zﬁf)’dewgra% EM H 114, 1H NVR (CMSO-de). 6 (ppm
11. 44 (s, 1Hyie81.23g((94%) bt a Bownfastn. (ME (ESH)333Zp@HI(t, 1H), 6.96 (d, 1H), 6.47
(d, 1H), 4.04 (d, 2H), 3.76 (m 1H), 2.6-2.9 (m 5H), 2.22-2.54 (in, 2H),
1.08-2.17 (m 26H). - 164 - (1) Step A

4((4- Cycl obutyl met hoxy-1H- 1 ndol e- 2-carbonyl ) -am nol - pi per| di ne-1- carboxylic
aci d tert-but y® estepC: +435-RiflupraghenoxyritHondole-2-carboxylic acid ethyl ester (156)

5. o7 mol )1 oA e o B ReR b g A BE AR B 0 © O

terkbutyl estodis°q A sQigtiay, of 95B(A.5gr 6 Iymol) BT c(fg!lrr@ﬂw@rmsm@e Isrﬁ¢d¢c) dron\m&eet hyl am ne
(2,5 m, 17, 34 tngm&mma@gm%% édh‘t.%nm%ﬁun% mm%)ownzﬁ@nm&édaree td ot irred at

room terrper ature over en wash rine, dried

over anhydr OE@PQTGHI%MU%IWHHQP@YW@%W%H with g im0@ brpey Brg %wnﬁdfwa@r The
crude materi aﬂe dh@:l dver dobii@Guiplate BROOBBOGER TRY crOfe SbducE@@e] of Ubrdvg: dngxane and

Et OAc (f 90 1):. 426.3 pi.4-91-, 1H NMWR
(CDCICe§ rom ’Ptﬂ’ §‘ﬁ’¥‘?5hf Pma‘?grf?hy(i’exa/%ﬁethw? t%? %1) 19), 6'.0137(5, 19), 6.5
(d, 19), 6 1‘21(eld 260 Mg, (1 Z18A)80f @rellot3olid: MSOEEHY, 31@9)]\;!1-12 TEUMR (DHPOLR) 5 1. 88- 2. 25
(m ), @g@ﬁmz"% ey 7%%%@99?2@@ 1469540, 10,5824, 19 G784, 1. 668

crobut f TH car boxyl'ic aC|
4-O y (dd, 1H}, 4y3 {q, 2H), 1.3 {, 3H). y

(4}  Step D: 4-(3,5-Difluoro-phencxy}-1H-indole-2-carboxylic acid (153)
156 {260 mg, 0.82 mmoel) is dissoived in 10 m! of methanol and treated with a solution of
LiOH (40 mg, 1.6 mmol) in 5 mi of water. The mixture is stirred at room temperature for 18
haurs. After evaporation, the crude product is acidified at 0°C with 2M HCI and extracted with

sthyl acetate. The organic layers are dried over sodium sulphats and evaporated.
Yield: 240 mg (100%) of a yellow solid; '

Example 124

4-(3,5-Difluoro-phenoxy)- 1H-indole-2-carboxylic acid {1-[2-(3-R8-hydroxy-pipendin-1-yl)-
ethyl]-piperidin-4-yl}-amide



The tert-butyl ester (183) from above (3.02g, 7.05 rnnol) is dissolved in 20
m of dioxane. A 4Msolution of NCI in dioxane (14.1 nil, 56A mmol) is added
and the mxture Is stirred for 24 hours. Evaporation gave the hydrochl oride
as a white powder. Yield: 2.939 (>100% not conpletely dry). M5 (ES!'): 3281
[MH %11-1-NWVR (DMSO-de): 6 (ppm) 11.59 (s, 1H), 8.75 (br m 2H), 8.51 (d,
1H, 7.25 (s, 1H, 7.07 (1, 114), 6.99 {(@8-114), 5.5 (d, 114), 41 (m 11-1),
4.05 (d, 2H), 3.25- 3.45 (m 29), 3.02 (m 29), 2,78 (m 19), 2.14 (in, 21-0,
1,85-2.04 (m 5H), 1,76 (m 21-9. Exanple 130

4- Cycl obut yl met hoxy- 1H- | ndol e- 2- ca boxyl i ¢ add

(1-KS) - 2H( 3R, 4R) - 4- hydr oxy- 3- et hylpi periclin-21-yr)-propyil -piperidin-4-yl)-a
mde - 165 - N-CN This conpound synt hesi zed from

4- cycl obut yl met hoxy- 1H i ndol e- yTarDaxyl i ¢ acid pi peridin-4-ylam de, 162 (see
exanpl e 129) and 2, 2-di nmet hyl - p O|0nld3 acid (3R 4R -1-((R -

2- hydr oxy- propyl) - 3 nmet hyl - pi 164 (preparation see bel ow
anal ogously to the nethod des fol |l oned by pival oyl

cl eavage as described for am ne 55" I\/@( ): [I\/H- 1]., 1HNMWR
(DMSO-d6): 6 (ppm 11. 43(s lH) 8.2 (br s, 7.19 (s, 1H), 7.03 (1,
1H), 6.96 (d. 1H),547 d, ,444m1|—|) 4OADHd2,373(m1H)

2.58- 2.96 1 6 1 3H) ,
1.45-1. 65 (ﬁnnp mp‘?t’ %'gfyrﬂ%e ﬁ?g‘%ﬁ9°‘|%‘”31f"%§°'g§&§mggbﬁ'?@‘8rw§‘ o1 (m 3%
(12, I2le rrzt tinydoleraplogytt acidtidd s¢Bdxathple RP3)Bng (@zlgamydri@xy pr opyl)-3- rrelt )hyl -d
| per I n- . mo an
PR ot hyt o6 38 il 2l S APl vRAERl: b R ARMAOVE e bty 1)) 8
for 24 hours 118 (& 16) 8284 9¢ 1Hask33 (hEDs bR (Adn H)I'éo‘e(ﬁaﬁ'ﬁr%Q?e@da?'iﬂ QWéd-r esi due
distilled ing)Kuged rzghu mmH%X? 5101+@83£r‘9ﬁr1a) DG %3\4 )&l & mle%Zng(%%
i

(B 208 ) b DG YT %8s LR, T a3 %%{'.%1@ o S

1.45 (qd, 1H), 1.14 (s, 91-9, 1.02 (d, 311), 0.81 (d, 3H), [a)D = -66.1
(c=1.5 in MeOH

Example 125

4-(3,5-Difluoro-phenoxy)- 1 H-indole-2-carboxyllc acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide
F

&
oee

This compound iIs synthesized analogously to Example 1 from 4-(3,5-Diflucro-phenoxy}-1H-

_C“—\_ND_OH

indole-2-carboxylic acld 153 (see example 123} and amine 21.

Yield: 23 mg (13%) of a white solid; MS (ESY): 497.2 [M-HJ, 1H-NMR (DMSO-ds): & (ppm)
11.79 (s, 1H}, 8.22 ( br, 1H), 7.32 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 6.9 (dd, 1H), 6.75 (d,
1H), 6.6 {d, 2H), 4.46 (s, 1H), 3.72 (m, 1H), 3.39 {m, 1H}, 2.83 {m, 2H), 2.67 (m, 2H), 2.35
(m, 4H}, 1.98 (m, 4H), 1.75 (m, 2H), 1.65 (m, 2H), 1.51 (m, 2H), 1.35 {m, 2H).



Exanpl e 131 4-Cycl obutyl net hoxy- 1H-i ndol e- 2-car boxylic acid
(1-1(S)-2-((38, 4R 53) -3, 4-di hydr oxy- 5-
met hyl - pi peridin-1-yi)-propyll-plperidin-4-ylyamde - 166 - This conpound
i s synthesized from 4-cycl obut yl net hoxy- 11-1-i ndol e- 2- car boxyl i ¢ add
pi periclin-4-ylam de, 162 (see exanple 129) and am ne 35 anal ogously to the
nmet hod described in 54, foll owed by cl eq ge of the protecting group. M
(ES!'): 499.4 [M+Hr, 1H NVR (DMSO do): %l%pn) 11.47 (s, 1H), 8.28 (br s, 1H),
7.23 (s 1H), 7. 04(t 11-1), 6.99 (d, 1H) 6. 49{d 1H) 4.07(m 1H), 4.06 (d,
2H), 4.02(m 111)_ : , 25-2,4
(rri, 3H) 1448 g/ ‘ ' P BIPX YOG AL B 5y 2 ","90 91 (d,
3H), 0.86 (d163H) Exanpl e 132 4 Cycl obutyl met hoxy 1H-| ndoI e- 2-carboxyric
acid (11(R)-3-hydroxy-2-((33,4S)-4-ydroxy- 3-
met hyl - pi per|EcI |!n JS 53 gg@gyl i -piperidin-4-yl)-amde This conpound is
synt hesi zed | met hoxy- 1H i ndol e- 2- carboxylic acid
pi peri di n-4- yl@zde, 162 (see exanple 129) and 2, 2-clinethyl-propionic acid

I

(33,43)-1-((S -hyg &;&/-3 trityl oxy- propyl) 3- gﬂ:ﬂ}yl-pl peridin-4-yl ester
(60) anal ogous to t e metfod descrl ed] In 5@ z) by subseque t

renmoval of th protemﬂm @ 3:?1 -Iatm—é I c)yacid.
M5 (ESI): 49 R []\78\0—6—1-6) ﬂ(‘b (d,
1H, 7.2 (d, N .-Q3 (t 6.96 (d, 1H), 6.47 (d, 1H, 4. 45 (d 1H),
4.28 - 4.45 (m 1H), 404(d 2% 3.7 - 3.8 (m 11-1), 3.42 (d, 2H), 2.6 -
2.98 (m 7H), 2.25 - 2.42 (m 21-1). 115-2.18(m 16H), 0.86 (d, 3H). -
167 -

Example 126

4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yll-amide
N7 l cl
X

(EE}_(;C”“\_O

H

This compound is synthesized analogously to Example 1 from 4-(6-Chloro-pyridin-2-yloxy)-
1H-indole-2-carboxylic acid 157 (preparation see below) and amine 5.

Yield: 85 mg {54%) of yellow crystals; MS (ES!): 494.3 [M-HJ, TH-NMR (DMSO-dg): 8 (ppm)
11.8 (s, 1H), 8.2 (d, 1H), 7.86 (dd, 1H), 7.3 {d, 1H), 7.2 (m, 2H), 6.95 (s, 1H), 6.9 (d, 1H),
6.8 (d, 1H), 3.7 (m, 1H), 2.85 (m, 2H}, 2.5 - 2.8 {m, 8H), 2.35 (m, 2H), 2.0 (t, 2H), 1.75 {m,
2H), 1.5 (m, 10H}.

Synthesis of 4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxvylic acid (157):

(1}  Step A: 4-Benzyloxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl
ester (158)



Exanpl e 133 4-( Furan- 3-yfinet hoxy)-1Hi ndol e- 2-carboxylic acid
(1-R1S,9aR) - 1- (oct ehydro-qui noli zin-1- yl)nmethyll-piperidln-4-yll-am de fl hf
\ (iN This conpound |Is synthesized from
4- (furan-3-yl met hoxy) - 1H i ndol e- 2-carboxylic acid piperidin-4-ylamde, 165
(preparation see below and (1R 9aR)-1-(octahydro-quinolizin-1-yl)- methanol
anal ogously to the nethod described | n_qé%rrpl e 127. M5 (E81): 491.1 ( M#Hr,
1H NVR (DV6O-d6): 6 (ppn) 11.45 (s, 1H), 8.13 (d, 1H), 7.82 (s, 1H), 7.68 (t,
1H), 7.22 (d, 1H, 7.05 (t, 1H), 6.98 (d, 1H, 6.62 (s, 1H), 6.59 (d, 1H),
5.03 (s, 2H), . 3. 74 . 2. . : 2435 3 ( 1H),
227 (m 1H ,""E%’.‘%"Z"V((m"“%ﬂ%’?"’fbg’?gﬁg}‘%%%%eéirgiﬂ g'rgéyn%n?%ea 8 0 gl 4
44Fur an- 3- y| diesdhves in80 Trtof ethd laestdle. ROQEEXPI%ioc 4 broind!) disgivei i svetrafilaanvidef rj _KE
(1)5Lep A 4dhfubaitt Ao m&dweéx%a%@fa irRgibdireds Gifal QO ignfdTrdAP DPT Per
carboxylic acia tert-but ester (1 0 a solution of ~
4- (f uran- Syl Featpﬁr@%%-Ihw%erépf@ﬂzmeﬂfﬁwh?dcwraéwoem g ArEs aFsT andB3 (5 g,
t19, ;14bn1m: ) brj[ihelﬂ?efﬂr%dghfc I@%ﬂ aﬁ dreeatile& sédlaﬁk}m?tzemgg%vépdadﬁ Zhéitﬁﬂclh)q%édui:tc acid
ert-butyl ester, (3. : . X : g, : nmol ),
triethyl am n& “f%j.'aﬁ‘ﬁ”?%:?&pé@th%%e% 'BHE- (3.73 g, 1944, nmml). The Mcture
is stirred atiedoting ¢ 66p%F eltaietovosie tH-NMFHCDCE: Ji(spn) T dwe hadl-Rist(n, 28 NaOH and
brine, dried i phat evaporated to give a yellow
powder. The 3'35%1%?2%’gﬁfi@qg’u%ﬂﬂf’?gg' %‘3 Eﬁﬁmi ography on silicagel using
DCM and EtOAc (from 0% to 10%. - 166 -

{2}  Step B: 4-Hydroxy-indole-1,2-dicarboxylic acid 1-teri-butyl ester 2-ethy! ester
{159)

168 (8 g, 20 mmoi) is dissolved in 80 ml of ethy! acetate and, after addition of 8% Pd-C (700
mg), the mixture is hydrogenated at room temperature for 7 hours. The mixture is fittrated
over celite to remova the catelyst and evaporated. The solid is suspended in etherfhexane
and filtered. |
Yield: 4.8 g (74%). TH-NMR (CDCI3): & (ppm} 7.7 {(d, 1H), 7.3 (m, 2H), 6.7 (d, 1H), 5.5 (s,
1H), 4.4 (g, 2H), 1.7 (s, 9H), 1.4 (t, 3R).

(3)  Step C: 4-{6-Chlorc-pyridin-2-yloxy)-1H-Indole-2-carboxylic acld ethyl ester
{160)

159 (500 mg, 1.6 mmol}, 2,6-Dichloro-pyridine {360 mg, 24 mmol) are dissoived in 15 ml of
dimethyformamide. After addition of potassium carbonate (340 mg, 24 mmol) and a catalytic
amount Cu-powder the mixture is heated to 180°C for 3 hours. The reaction mixture is
cooled to room temperature, diluted with ethyl acetate and washed with water. The crganic
layers are dried over sodium sulphate and evaporated. The crude product is solved in
dichloromethane and after evaporation crystallized with cyclohexane,

Yield: 300 mg (58%) of a beige solid. MS {ESI): 317.2 [M+H]", 1H-NMR (CDCI3): 5 (ppm)
9.2 {br, 1H), 7.7 (dd, 1H), 7.3 (m, 2H), 7.1 (m, 2H), 6,95 (dd, 1H), 8.75 {d, 1H), 4.4 (q, 2H),
1.4 (t, 3H).

{4)  Step D: 4-(6-Chloro-pyridin-2-yloxy)-tH-indole-2-carboxylic acid (157)



Yield: 7.51 g (88%. MS (ESI): 438.3 [MH, 1HNWR (CDCI3): (ppm 9.42 (s,
1H, 7.57 (s, 1H), 7.46 (s, 1H, 7.21 (t, 1H, 7.05 (d, 1H), 6.96 (s, 114),
.6 (d, 1H), 6.55 (s, 1H), 6.08 (d, 1H), 5.07 (d, 2H), 4.04-4.2 (overl apping
m 31-1), 2.91 (m 21-1), 2.01 (m 214), 1.48 (s, 911) 1.42 (m 2H). (2)Step
B: 4-(Furan-3-yl net hoxy)-1Hi ndol e- 2- carboxylic acid piperldln-4- ylamde
(165) The tert-butyl ester (166) from above (595 ngy, 1.58 nmmol) is dissolved
in5m of dioxane. A 4Msolution of MJflrn dioxane (3.2 m, 12.8 mol) is
added and the m xture is stirred for 24 hours. Evaporation gave the
hydrochl ori de as a white powder. Yield: 595 ng (100% . MsS (ESI): 340.2 [VHY,
1H NVR ( DVbOt66) 100 tag( fptt mihal) &ais(sdyed]ﬂ ml & .ngetiEne! ang trgatyd wisy sblutiaH)f,  785( s,
114), 7. 71 ( : : 1H),
6.64 (s, ﬁacg-ﬁ@%-n %\l)%smsx%?egg]sﬁ Q?&.&r at Jokl% teﬂpe@ﬁurgdﬂwe ré’gcho:?'rr}i]ﬁt%rze(li%) 1 96
(m 214), Miﬁewﬁiﬁiqﬂ mE)’gywd@vg;gmated The crude mlxturetsused in the next step
4- (Fur an- 3- ek Rexs)pudtdatigrdol e- 2- carboxylic acid
{11(S)-2- ((3R 41R) - 4- hydr oxy- 3- et hyl pi peri di n-111) - propyqg- pi perl di n-4-y1}-am
Ide This conpound Is synthesized from
4- (furan-3-yl met hoxy) - 1Hi ndoI e-2-carboxylic acid piperidln-4-ylarnide, 165
(see exampl &3} ANfl 2,200 BRI Lo REORLODLE pAGkAy  badioRchom
2- hydr oxy- pr-ov s o on seée exanpl e
130) anal ogalfsly to the rret hod descri bed In exarrpl e 127, followed by plval oyl
cl eavage as described for amne 55, M5 (ESI): 495. ZerHr 1H- NMR (DVBO-do): b
(ppm 11. 46 KeactiohtdcheRe 34 (d, 11-), 7.82 (s, 1H), 7.68 (br s, 1H), 7.23 (s,
114), 7.05 (1, 1H), 6. 99 (d, 114), 6.62 (s, 11-1), 6,6 (d, 114), 5.03 (s, -
169 - 2H), 4.43 (d 372(|n 1H), 256295(m5H) 2.32 (m 1H), 2.24
: , 1.67-1.79 (m ,31s0, ,1.43-1.81 (m

1 2.04-2.19
B S e S T

Example 127

4-1sobutoxy-1H-indole-2-carbaxylic acld [1-{octahydro-quinolizin-1-yimethy(}-piperidin-4-yi}-
amide dihydrochloride

T L
SV

161 (preparation see below) (2.5 g, 7.1 mmol), octahydro~2H-chinalizin-1-ylmethanal
{Lupinine) (1.2 g, 7.1 mmol) and eihyldiisopropylamine (12.2 mi, 71 mmoi) are dissolved in
10 ml of propionitril. After addition of cyanomethyl-trimethyl-phosphonium icdide (4.1 g, 17
mmol) the mixture is refiuxed for 3h. After cooling down to room temperature, the mixture is
dituted with ethyl acetate and washed with potassium carbonate solution. The crude product
3.8 g of a brown oil) is crystallized from methanot.

Yield: 2 g (52%) of a white solid. MS (ESI): 467 [M«H]* ,TH-NMR (OMSO-dg): & (ppm) 11.42
(s, NH), 8.16 (d, NH), 7.22(d, 1H), 7.02 (dd, 1H), 6.96(d, 1H) ,6,45(d, 1H), 3.83 (d, 2H}, 3.75



4- (2- Met hyl -t hi azol - 4-yl net hoxy) - 1H- I ndol e- 2- car boxyl i c acid

[ 1- (oct ahydro-quinolizin-1- ylnethyl)-piperidin-4-yll-amde -( NN This
conmpound i s synthesized from

4- (2-net hyl -t hi azol - 4-yi net hoxy) - 1H-i ndol e- 2- car boxyl | o aci d

pi perl di n-4-yl am de, (167, preparation see bel ow) and

(1R, 9aR) - 1- (oci ahydro-qui nol | zi n1-yl ) - mgghanol anal ogously to the method
described in exanple 127. M5 (ESI): 522 [l\/HrHr 1H- NVR (DMSO-dc): 6 (ppr’r) 11.5
(s, 1H), 8.16 (d, 1H), 7.57 (s, 1H), 7.25 (s, 7.05 (cid, 11-0, 98(d

1H), 6.62 (s ,

2. 65 (5, 31 fmé**é‘*aé%%?e(ﬁrq%m 2ghnd ﬁ‘fﬁwwé%s%o T 163745 (-

19H) . Synt hegHs 1d8-1.27 (m, 9H), 1.26-1,10(m, ZH), 1.05 (d, &H)

4-(2-met hyl -t hl azol -4-vlrri et hoxy)-1H | ndol e1/4 2-carboxylic acid piperldin-4-
yl orni de (167) (1) Stop A1 (2-Methyl -th| azol 4-y1) - met hanol (168)
2- Met hyl -t hi b | i th 6 4 i's
di ssol ved i n=5 '- th Siioam 0 -6t of |ithium
al um ni um hyMe in THE (16 9m, 16 9 mml) is added dropwl se and the

m xture Is sirred for 3.5h at -78C The m xture is quenched at this
tenperature with a saturated solution of sodium sul phate and is allowed to
warm up to roomtenperature, followed by extraction with ether and

evaporation. {)17Gtep Niwhﬁhutﬁaymmgld()ﬂ%@arbdvﬁlo(&&ﬂm:-beiasﬂ.pﬁ)pa[riMnH-yl)-1H— NVR
(eec13): 5 (ppm 7.2 e((% 5.27 (dd, 1H), 4.50 (d, 2H), 2.62 (s, 3H). (2)
Step B: 4-(2-Met hyIEl |az 4 yl met hoxy) -i ndol e- 1, 2-dl carboxylic acid
1-tertbutyl asgosﬂto&m,hwdae-wrséxyﬁol&%so((27¢Vebhyrhm& Fr Qahbﬁlsééjéxa%k@?m' (168,

670 , 5.2 mmml | ved er ar ollowed b
oo [Ponor B berlpioeitlrat vaing bad oh e kare thsoives BTt PE S or e oyl
est e; ( )102, dam additonf EBAR(7.3lg, 284. mrﬁoi)?anr:fr&tmbrl)iusoprbmmm‘e/ 1pBos pdnidvemll. 639, 6.2
nmot ) . an

aza di car boxyfhtam%xi&rgts%i r9d1at réoé%%pggtuﬁ‘%fog& gge/qe@Q ngé eeggb ?%edsm thé"l and t he

m xture i s svgopgradl hp@?sldzEB drﬁsawecdn:ethvlmetaﬂqewmwmsgwmed acaamﬁ@ddlwnder r educed
pressure andpjdieh %bm@amﬁbrﬂé Sﬁn@lovg%ﬂmua@er@mdneméadﬁmaaﬁ#awa..ﬁ@ed with

sodi unhydr ogencar bonat e sol ution and brine. The organic |ayers are & d over
sodi um sul ph&faeorated pRqes fedyced EsaWspor at ed. The crude product I's purified by
fl ash chr omatregr aigdy of(:HidigecaliQ®is, (E8h:b.saeadjat e / hexanes 3:7)

2) Step B: 4-1sobutoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide
hydrochloride (161)

161 (8.1 g, 20 mmo!) is dissolved in 200 mi of ethanot and, after addition of Pd-C (200 mg)
and 10 ml of 4M HCI the mixture is hydrogenatsd at room temperature for 3 hours. The
mixture is filttrated over celite to remove the catalyst and evaporated,
Yield: 7.13 g (100%) of a white solid. MS (ESI): 316 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.5 (s, 1H)}, 8.42 (d, 1H), 7.25 (s, 2H), 7.04 (dd, 1H), 8.95 (d, 1H), 6.45 (d, 1H), 4.0 {m, 1H},
3.83(d, 2H}, 3.22 {m, 2H}, 2.88 (m, 2H), 2.1 {m, TH), 1.9 (m, 2H), 1.7 (m, 2H), 1.05 (d, 6H).

Example 128

4-tsobutoxy-tH-indole-2-carboxylic acid [1-{1-methyl-piperidin-3-yImethyl}-piperidin-4-yi]-
amide



Yield: 1.75 g (81%. M5 (ESI): 417.2 [MtH', 1H NVR (DMSO-4): (ppm 7.67 (s,
1H), 7.55 (d, 1)4), 7.41 (dd, 1H), 7.27 (a, 1H), 6.99 (d, 1H), 5.27 (s, 2H),
4.31 (q, 2H), 2.68 (s, 3H), 1.57 (s, 9H), 1.32 (t, 3H). (3) Step C

4- (2- Met hyl -t hi azol - 4-yl net hozy) - 1H- I ndol e- 1- carboxylic acid (170)

4- (2- Met hyl -t hi azoi - 4-yl net hoxy) -i ndol e- 1, 2 di carboxylic acid 1-tert-butyl
ester 2-ethyl ester (169) (1.759, 4.2 rm(tﬁ is dissolved in 20 m of ethanol
After addition of a 0,5M aqueous sodi um hydroxi de solution (33.6 nl, 16.8
mmol ) the solution is heated to 60C and stirred at this tenperature for 18h.
Then the reaction mxture is evaporated and the residue is dissolved in ethyl
acetate. AT OC cone HCl is added}a’ntil a pHof 1 is reached. The organi c phase
is washed with water and brine, TJhe org@ NS~ are dried over over sodium
sul phate, filtrated, The produc¥ crystalllized lupdn evaporation and coul d be
filtrated off. Yield: 1.21 g (A09% W (ESI): 289.0 [MtH t, 1H NWR
(DIVSO-c16): 6 (ppm 11,76 (br N 7.62 (s, 1H), 7.14 (dd, 1H), 7.07 (s,
1H), 7.02 (d, 1H), 6.56 (d, 1H); 5H22?, 2H), 2.68 (s, 3H). (4) Step D

4- ([ 4- (2-Met hyl -t hi az01- 4- yl et hoxy) - 1H i ndol e- 2- car bonyl Fam no) -

pl peri di ne-1-carboxylic acid tert-butyl ester (171) - 171 -

4-(2- Met hyl - ﬁ’m@&r%urﬁ'xybﬁﬁ{egiﬂé@/f}cnlﬁebmuﬁd %q%emiémblbﬂzn@hﬂim(ﬂ&@@l (1,21

4.2 mmol) is dissolved in e sol uﬁlon i cooled to OC After

addition of PIB%’WI”Q?SVDH%%'@"P?”?@Q?HS'V t‘iti’e@‘*&h‘?ﬂpﬁscmﬁdﬁb & -carbanic acid
tert-butyl esierrso(d (S08%MSNESH)M22 remit J1HamaR Rymﬁdaoal {Borg), 1144563 WA zjdt gef L wed
mxture is s o) I réod A t added fol |l we
by concentra%é@d% U%{llﬁ m) %@daﬁ-ﬁ’t ?J(Q 1;.&{85“?5 E |s3 6%2%%@?* € organic

| ayer is washdd2.68 tmh 10}, Eﬁé (md2H)ed. Bawrer%ﬁ,o?dﬁum%lhﬁpﬂﬁiétf@(anfiﬁ A/ApoB4afred under

reduced presmrm The n?ﬁtlﬁ)?ﬂ%?dj'éﬁt]o'ex% <fHUfoI ed by flash-chromat ography
(silica gel, acetate / cycl ohexane Yield: 1.589 (80%. Ms (ESI):
471.2 (M - Hr 1H-NI\/R (DVB0-4): 6 (ppm 11. 58 (br s, 1H), 8.25 (d, 1H), 7.61
(s, 1H), 7.27 (s, 1H), 7.09 (dd, 1H), 7.02 (d, 1H), 6.63 (d, 1H), 5.18 (s,
2H), 3.93 (nExdBihle 2985 (m 2H), 2.69 (s, 3H), 1.78 (m 211), 1.4 (s, 9H),
1.38 (m 214). (5)Step E

4- (2- Met hyl - 0 1H | ndol, - car boxyl j cid ..

pi per | di n- 4- y?éﬁ? Hé‘”{e%?}nﬁ%'f’%ég%ﬁﬁ{ba’ﬂ’(lj?@mf{ﬁg%‘%?"é%ﬁ%ﬁmﬂﬂmq'@”‘&i ssolved in a
4AM sol uti on gimeHi@l-piperideh-oxparsid¢ 32 M, 128 mmol ) and stirred for 45 mn at room
tenperature. Then the reaction %(t ure i s evaporated, dissolved in ethyl

acetate and cone sodi um hydr oxi is added until a pH of 11 is reached. The
organic layer is washed with bripe, dried over sodi um sul phate and evapor at ed
under reduced pressure. Yield: 28 g (100%9. %9. MS (ES1): 371.2 [M-Hr,

1H NVR (DMSO-d6): 6 (ppm 11.58_ (br, 10 828(d 1H), 7.61 (s, 1H), 7.3 (s,
1H), 7.09 (dd, 1H), 7.02 (d .19 (s, 2H), 3.90 (m 1H),
3.07 (m 2H), 2.70 (s, 3H), N2 172 1.85 (m 3H), 1.4 -
1.55 (m 2H), Exanple 136 :

This compound Is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (preparation see below) and (1R,9aR)-1-{octahydro-quinolizin-1-yl}-
methanol analogously to the method described In example 127,

MS (ESH): 479.1 [M+H]", 1H-NMR (DMSO-ds): 3 (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.2 (d, 1H),
7.03 (t, 1H), 6.96 (d, 1H), 8.47 (d, 1H), 4.04 (d, 2H), 3.76 (m, 1H), 2.6-2.9 (m, 5H), 2.22-2.54
(m, 2H), 1.08-2.17 (m, 26MH).

Synthesis of 4-Cyclobutyimethoxy-1H-indole-2-carboxylic a¢id piperidin-4-viamide,
182,




4- (Benzot ur an- 3-yl rnet hoxy) - 1H-i ndol e- 2- car boxylic acid

{142- (3, 4- di hydr oxy-5-net hyl pi periclin-1-yl)-propyl Fpi peridi n-4-yl}-amde -
172 - This conmpound is synthesized from

4- (benzof ur an- 3-yl met hoxy) - 11- 1-i ndol e- 2- car boxyl i ¢ aci d pi perl di n-4-yl am de,
172 (preparation see below) and am ne 35 anal ogously to the nethod descri bed
in 54, followed by cleavage of the protggfing group. Ms (ESI): 561 [11/21+H],
1 HNWR (DVMSO-d6): 6 (ppm 11.48 (s, 1H), 8.16 (s, 1H), 8.15 (d, 1H, 7.72
(d, 1H), 7.61 (d, 1H), 7.35 (dd, 1H), 7.29 (dd, 1H), 7.19 (s, 1H), 7.09 (dd,
1H), 7.01 (d, 1H, 6.71 (d, 1H), 5.35 (s, 2H), 4.04 (d, 1H), 3.98 (m 1H),
3.72 (m 1H), 3,53 (m 1H), 2.50-2,90 (m 7H), 2.24-2.38 (m 2H), 1.86-2.08
(m 3H, 1.66-1.78 (m 3H), 1.45-1.58 (m 2H), 0.86 (d, 3H), 0.83 (d, 3H.
Synt hesi s of (134 Bditerohddry3loputvimetben) tHindpladgagopy-ambwkyliveddiaesld pher| d

yl am de (172) (Jo\hr?l':to')?fllc'&a'cid tort-butyl ester, 163 .
4- ([ 4- (Benzof uran- 3-yl net boxy) - I'H-1 ndol e- 2- car bonyl | - am no) -

pi peri di ne- 1Teastiatioy bf €oaipbatylmethbxtH-inbolegtaboyicAs) (§2)dromezenpk d4 &3 ut i on of

4- ( benzof ur ap- - i -2 Cal i i ; | e
50§-(260 lrJi 9,8‘ ngé%wr}ﬁré%n' %flr_lﬁ(aﬁ%ng?dz‘ﬂﬁ?@é@g@%‘dg‘%ﬁ%@@&&?@d %@g@gﬁ%i gs base
(334 ul, 1.99 %P P7 maopOBT (13F7ign § SAmnE tighylapnne@hs mi, 17.84 mmel) and EDC

4- gm' Pynciégipp(e 1|.57(6iigfﬂ§.9ﬂ-n'ﬁfg>f gﬂ?é%{%tﬁrea@hﬂ'e% gtrrgcnbtégh&bra@lﬁé (tﬁler r(ié*?;ﬁt i@ then ?Ja%a_ nmol )

an k , . . are a e supse en . e m Xture 1S
Lo e B aat g, Bk e pmereds s SO B B e S ATy |

acet at e, wasihsidw povider. The bla@GHnatedal by punfied g rcheohalegrephyamhsyidsgelussirgdeianen sul phat e

and evapor at Sﬂi étBA?{;PéFﬁ 0981 2@;%‘01‘ a lightbrown oil. The crude material is
purified by chronmatogr ap% on’sllicagel using cycl ohexane and et hyl acet ate

(1:1). Vi el dYie1B0hg{78%0 049 (ESNBHEERIMHT, H4BMR (CREKTS (ror) RIFR (4, BT AT (. 6 ( ppm)
9.15 (s, 1"01@7?.5:7&#( Bhi), ébﬁg} ?H)?@.5%@,4H%H)12{c7,-1ﬁ§4.(1d{m.34ﬁb,,4.€7-(%?'zr().dzi?a-ll-i), 7.3
7.23 (d 7. 08 ; 73 -

(dd, 1H), 2.87 fm, ’4H5L,|5|?BB-2.25 (m, gl% 1.46 (s, OH).

(2)  Step B: 4-Cyclobutyimethoxy-1H-Indole-2-carboxylic acid piperidin-4-ylamide,
162

The tert-butyl ester (163) from above (3.02 g, 7.05 mmol) is disseived in 20 ml of dioxane, A
4M-solution of HCl in dicxane (14.1 ml, 56.4 mmol) is added and the mixture Is stirred for 24
hours. Evaporation gave the hydrochloride as a white powder,

Yield: 2.93 g (>100%, not completely dry).

MS (ESI): 328.2 [M+H]’, 1H-NMR (DMSO-dg): & {ppm) 11.59 (s, 1H), 8.75 {br m, 2H), 8.51
(d, TH), 7.25 (s, 1H), 7.07 {1, 1H), 8.99 (d, 1H), 8.5 (d, 1H), 4.1 .(m, 1H), 4.05 (d, 2H), 3.25
3.45 (m, 2H), 3.02 (m, 2H), 2.78 (m, 1H), 2.14 (m, 2H), 1.85-2,04 (m, 5H), 1,76 (m, 2H).

Example 130

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-{(S)-2~{(3R 4R)-4-hydroxy-3-methyl-
piperidin-1-yl}-propyl]-piperidin-4-yl}-amide



6.91 (s, 1H), 6,7 (d, 1H), 5.96(d, 1H), 5.34(s, 2H), 4,04-42 (overlapping m
3H, 2.92 (m 2H), 2.01 (m 2H), 1.48 (s, 9H), 1.40 (m 2H). (2)Step B:

4- (Benzof ur an- 3-yl met hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d pi perldin-4- ylam de
(172) The tert-butyl ester (173) from above (318 ng, 0.65 nmol) is dissolved
in a 4Msolution of HCl In dloxane (6 m, 1.2 mmol) and stirred for 1 hour at
room tenperature. Evaporation gave the_q rochl oride as a white powder, which
is dissolved in water, treated with conc OH solution at 0OCto an pH of 11
and extracted with ethyl acetate. The organic |ayers are washed with brine,
dried over sodium sul phate and evaporated. Yield: 248 ng (95% of a |ight

yel l ow solid. M5 (ESD:. 390. 11014- Hf . Exanpl e 137

4- (5- Fl uor o- benzof ur an- 3-yl hoxy) - 1H I ndol e- 2- carboxylic acid

(1-[2-(3, 4-di hydr oxypi peri di &-34)-propy|].piperidin-4-y1)-anide Thi s
conpound i s synthesized from

4- (5-fl uoro-benzof uran- 3-yl -1 ndol e-2- carboxylic acid

pl peri di n-4-yl am de (174, pr h §§§Pel ovv) nd am ne 34 anal ogously to
t he net hod described for 64, foll medﬂ onhe protectlng group.' M5

(ESI): 565 [ MrHr, 1H NMR (DMBO- c16): 6 (ppm)/11} 8.28 (s, 1H), 7.68
(dd, 1H), 7.52 (d, 1H) 723(s 1H), 7.21 (dd, 114) 711(dd IN), 7.03 (d,

355 (or s, 0 oo Rayrhsia gy oyl fhnethy ptodde symdbllgolt 787 11
3}-1), 2.11 @ippridibH)yla@id 362 (hee edarple 129B2hd(2dd mgthgl -propio7ig a(:ld (3R14M);1- (U.R)451 65 (m
- (511 or o. BARYEY TR A MERRHSRRA Gie, 54 romoraton ses o) enoggust o
pi peri cl i n- 4ihgimptiod desciitregin example 127, followed by pwaloyi cleavage as described for amine

55.

MS (ESH: 483.2 [M+H]", 1H-NMR (DMSO-d): 3 (ppm) 11.43 (s, 1H), 8.2 (br s, 1H), 7.18 (s,

1H), 7.03 (t, 1H), 6.98 (d, 1H), 6.47 (d, 1H), 4.44 (m, 1H), 4.04 (d, 2H), 3.73 (m, 1H), 2.58-

2.96 (m, TH), 2.04-2.41 (m, 6H), 1.83-2.02 (m, 6H), 1.86-1.82 {m, 3H), 1.45-1.65 (m, ZH),

1.2-1.44 (m, 2H}, 0.91 (d, 3H), 0.86 (d, 3H).

{1) 2,2-Dimethyl-propionic acid (3R,4R)-1-{({R)-2-hydroxy-propyl}-3-methyl-
piperidin-4-yl ester {164)

A solutlon of piperidine 20 (3 g, 15.05 mmol) and (R)-2-methyl-oxirane {15.05 ml, 150.5

mmol) In 10 ml of ethanol is stirred for 24 hours in a closed flask. The solvent is evaporated

and the residue distilled in a Kugelrohr apparatus (0.08 mbar, 80-80C).

Yield: 3.82 g (99%). MS (ES): 258.2 [M+H]', TH-NMR (DMSO-ds): & (ppm) 4.34 (br 8, 1H),

4.24 {id, 1H), 3.7C (sextett, 1H), 2.79 (m, 2H), 2.03-2.28 (m, 3H), 1.65-1.9 (m, 3H), 1.45 (qd,

1H), 1.14 (s, 9H), 1.02 {d, 3H), 0.81 {d, 3H), [e)p = -66.1 (c=1.5 in MeCOH)

Example 131

4-Cyclobutylmethoxy-1H-indole-2-carboxytlic acid (1-[(8)-2-((3S,4R,58)-3,4-dihydroxy-5-
methyl-piperidin-1-yi)-propyl]-piperidin-4-yl}-amide



(1) Step A: 4-114-(6-fluoro-benzortuan-3-yl net hoxy) - 1H I ndol e- 2- car bonyi | -
am no) - pi peri di ne-1-carboxylic acid tert-butyl ester (175) To a solution of
4- (5-fl uoro- benzof uran- 3yl net hoxy) - 1H i ndol e- 2-carboxylic acid (113, see
exanpl e 60, 160 ng, 049 mol) Is dissolved in 1,5 mM of DWF and cooled to OC.
After addition of Huenigs base (252 ul, 1.5 nmmol) the mxture is stirred for
15m n, then piperldind yl-carbamc acid. fsgrt-butyl ester (3, 98.5 ng, 0.49
nmol ) is added, followed by Pyl30P (269 ng, 0.51 nmmD1). The m xture is
stirred at roomtenperature for 18h. Then the m xture is diluted Wth ethyl
acetate, washed 1N sodi um hydgoxi de solution and brine. The organic |ayers
are dried over sodium sulfat nd evapor ated under reduced pressure. The
crude product (581 ng) is purfjfied by flash-chromatography (silica gel,

cycl ohexane / ethyl acetate 1> Yield: 250 ng (100%. MS (ES!): 506,2 fMHr.
(2) Step B: 4-(5-fluoro-benzof yr an- 3- yl net hoxy) - 141 ndol e- 2- car boxyl | ¢ aci d

I
pi peridin-4-ylarnide (174) Th tyl _ester (1lgf) from above (250 ng,
0.49 mml) is dissolved in a a@; ICl . di oxane (4 m, 16 mmol)
and the mxture Is stirred for 1h 00 e at yred Evaporation gave the
hydrochl oride as a yellow solid, which is di in5mM of water and the

pH is adjusted to 11 by addition of cone sodi um hydroxi de. The solution Is

extracted wi tﬂﬂis"c&lﬂb’dun@fé%?ﬁﬁ@sizea RBmMQL AR IheRY-FH MBI WamRRMy vt brine and
dried over sodium sul phate. Evaporation gave 2 Onr;%géulooo of a white solid

%. M5 (ESP) :pupg(ygq-g-ylﬁw,_wﬂwgn@ggzs) and amine 35 a sly to the method

4- (5-chl oro- p;gg&igédm aﬂf@owémwyggdttﬁgim@@omr boxylic acid

(1-12- (3, 4- iy Bl kR YOS B R b 7 b A 5Bl B 8~ 170 -
1H), 7.04 (t, 1H), 6.99 (d, 1H), 6.49 (d, 1H), 4.07 (m, 1H), 4.06 (d, 2H), 4.02 {m, 1H), 3.76
(m, 1H), 3.55 {m, 1H), 2.58-2.98 (m, 6H), 2.25-2.4 (m, 3H), 1.83-2.15 (m, 11H), 1.66-1.82
(m, 2H), 1.45-1.85 (m, 2H), 0.91 (d, 3H), 0.86 (d, 3H).

Example 132

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(R)-3-hydroxy-2-({3S,4S)-4-ydroxy-3-
methyl-piperidin-1-y}-propyl]-piperidin-4-yl}-amide

Y oy
S f@.«j

This compound is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (see exampie 129) and 2,2-dimethyl-propicnhic acid (35,45)-1-((S)-
2-hydroxy-3-trityloxy-propyl)-3-methyl-piperidin-4-y| ester (60} analogously to the method
described in 56, followed by subsequent removal of the protection groups with sodium
methylate and 80% acetic acid.

MS (ESI): 499.5 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.44 (s, 1H), 8.22 (d, 1H), 7.2 (d,
1H), 7.03 (i, 1H), 6.86 (d, 1H), 6.47 (d, 1H), 4.45 (d, 1H), 4.28 — 4.45 (m, 1H), 4.04 (d, 2H),
3.7-3.8(m, 1H), 3.42 (d, 2H), 2.6 — 2.98 {m, 7H), 2.25 - 2.42 {m, 2H).1.15 ~ 2.18 (m, 16H),
0.86 (d, 3H).



Thi s conpound is synthesized from

4- (5-chl or o- benzof ur an- 3-yl net hoxy) - 1Hi ndol e- 2- carboxylic acid

pi peri di n-4-yl am de, (176, preparation see bel ow) and am ne 34 anal ogously to
t he nethod described for 54, followed by cleavage of the protecting group. M
(ESP): 581 INH-H, 1H NWVR (DVMSO-de): 6 (ppm 11.5 (br s, 1H), 8.28 (s, 1H),
8.17 (d, 1H), 7.79 (s, 1H), 7.68 (d, 1I—g 7, 39 (d 111), 7.22 (s, 1H), 7.10
(dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H, %7 4.18 (m 1H), 4.12 (d, 1H),
3.72 (m 1H), 3.52 (m 1H)),

Example 133

4-{Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-{(1S,%aR}-1-(octahydro-quinolizin-1-
yhmethylj-piperidin-4-yl}-amide

éfrﬁ:@@

This compound is synthesized from 4-(furan-3-yimethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 165 (preparation see below) and (1R, 9aR}-1-(octahydro-quinolizin-1-yl}-
methanol analogously to the method described in example 127.

MS (ESI): 491.1 [M+H]", 1TH-NMR {DMSO-ds): & (ppm) 11.45 (s, 1H), 8.13 (d, 1H), 7.82 (s,
1H), 7.68 {}, 1H), 7.22 (d, 1H), 7.05 (t, 1H), 6.98 (d, 1H), .62 (s, 1H), 6.59 (d, 1H), 5.03 (s,
2H), 3.74 (m, 1H), 2.8 (m, 2H), 2.69 {m, 2H), 2.43-2.53 (m, 1H}, 2.27 {m, 1H), 2.02 (m, 1H),
1.07-1.95 (m, 19H),

Synthesis of 4-(Furan-3-ylmethoxy}-1H-indole-2-carboxylic acld piperidin-4-ylamide
(165}

{1)  Step A: 4-{[4-(Furan-3-ylmethoxy)-1H-indole-2-carbonyl]-amfno}-piperidine-1-
carboxylic acid tert-butyl ester (166)

To a solution of 4-{furan-3ylmethoxy}- 1H-indole-2-carboxylic acid (35) from Example 33 (5 g,
19.44 mmol) in 10 ml of DCM is added 4-amino-piperidine-1-carboxylic acid tert-buty) ester
(3.89 g, 19.44 mmol}, HOBT (2.98 g, 18.44 mmol), triethylamine (5.4 ml, 38.88 mmol} and
EDC (3.73 g, 19.44 mmol}. The mixture is stirred at room temperature over night. It is then
washed with 2N-NaOH and brine, dried over anhydrous sodlum sulphate and evaporated to
give a yellow powder. The crude material is purified by chromatography on silicagel using
DCM and EtOAc (from 0% to 10%).



3.45 (m 1H), 2.45 -2.9 (m 4H), 2.33 (m 4H), 1.88- 2,14 (m 3H), 1.73 (m
2H), 1 42 - 1.65 (m 4H), 0,89 (d, 3H). Synthesis of

445- chl or o- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car boxylic acid

pi peridin-4-ylamde (176) (1) Step A

4-{(4-(5-chl oro-benzof uran-3-yl met hoxy) - 1Hi ndol e- 2- car bonyl | -

am no) - pi peri di ne-1-carboxylic acid terty utyI ester (177) This conpound is
synt hesi zed from 4-(5-chl oro- benzof ur an- ? yl met boxy) - 1H i ndol e- 2- carboxylic
acid (113, see exanpl e 60) and am ne 3 anal ogously to the nethod described for

LS el 0TS AR, RIS o257 M AR 6 ) 11,8
7.2 (s, 1H), m) rne((s;ldu) 113)1 (t THIOB 05 ¢, 14)HB.96 6, 712), 6.8 (d, 1H), 5.55.(Q6H[,$,0824) , 3. 93 (m

%{_Dep é 74-(6 c?‘ll or be?izofur &%Iaéﬁlﬁathog%é ?’E\%%Pi(ﬁ% ﬁ‘gaxé{gl@%am d(2)

pi peri di n- 4- yradllde (176) This conpound is synthesized from 177 anal ogously to
t he net hod described for 175. - 176 - M5 (ES1): 424,2 [M1-1]+, 1H NWR
(DVsO-4): 5 (ppm 11.38 (s, 114), 8.14 (s, 1H), 8.02 (d, 1H), 7.66 (s, 1H),

(76?51(123 1\%4)23‘75 Zéﬁépd? 41@‘%%‘ ‘t‘ﬂ{" ﬁ\‘—’ﬁ’%’“g‘g?% %?1?""“ %"‘?“'%%%4) 1? 576(%9
1149, 1.25 (m 3H) ylamided68 1 39

The tert-buty! ester (166} from above (695 mg, 1.58 mmol) is dissolvad in 5 ml of dioxane. A

4M-solution of HCl in dioxane (3.2 ml, 12.8 mmol) is added and the mixture is stirred for 24

hours. Evaporation gave the hydrochloride as a white powder.

Yield: 595 mg (100%). MS (ESI): 340.2 [M+H]", 1H-NMR (DMSO-dg): 6 (ppm) 11.65 (s, TH),

9.0 (brm, 2H), 8.5 (d, 1H), 7.85 (s, 1H), 7.71 (s, 1H), 7.3 (s, TH), 7.09 (t, 1H), 7.02 (d, 1H),

6.62 (d, 1H), 6.64 (s, 1H), 5.05 (d, 2H) 4.07 (m, 1H), 3.31 (m, 2H), 3.0 (m, 2H), 1.96 (m,

2H), 1.78 {m, 2H).

Example 134

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8)-2-((3R,4R}-4-hydroxy-3-methyl-
piperidin-1-yh-propyl}-piperidin-4-yl}-amide

g\}
éft?_i;‘CN}Q«oH

This compound Is synthesized from 4-(furan-3-yimethoxy)-1H-indole-2-carboxylic acid
plperidin-4-ylamide, 165 (see example 133) and 2,2-dimethyl-propionic acid (3R,4R)-1-{R}-
2-hydroxy-propyl)y-3-melhyl-piperidin-4-yl ester, 164 (preparation see example 130}
analogously to the method described in example 127, followed by pivalayi cleavage as
described for emine 55,

MS (ESI): 495.2 [M+H)", 1H-NMR (DMSO-dg): 5 (ppm) 11.46 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (br s, 1H), 7.23 (s, 1H), 7.05 (1, 1H), .98 (d, 1H), 6.82 (s, 1H), 8.6 [d, 1H), 5.03 (s,



4- (5- Chl or 0- benzof ur an- 3- yl met hoxy) - 1Hi ndol e- 2- carboxyl I ¢ acid
(1-[(93,9a6) - 1- (oct ahydropyrido(2, 1-c][1, 41loxazi n-9-yO0Onet hyn- pi peridl n-4-y0-a
mde G This conpound is synthesized fromthe conpound 176 (see exanple 138)
and (9RS, 9a8R)- 1-(octahydro-pyrido[2,1-c][1, 4] oxazin-9-yD-nethartol (63)
anal ogously to the nethod described in exanple 127. Yield: 7.7 mg (12% of a
white solid. M5 (ES!): 5751577 1M4-K], 1H NVR (DMSO-do): (ppm 11.5 (s, 11-0,
8.11 (d, 1H), 7.78 (d, 1H), 7.67 (d, 11483 7.38 (dd. 1H), 7.18 (d, 1H), 7.10
(m 1H), 7.03 (d, 1H), 6.70 (d, 114), 5.36 (s, 2H), 3.75-3.60 (m 2H)
3.50-3.30 (m 4H), 2,80- 2.55 (m 2H), 2.60-2.50(m 214), 2.32 (d, 2H
2 (1g L 65 (mszw»? d11ﬁ93372419 {Hna se)%s (i 6852 32Gn( 1), 2+ (. Bk (240,

or o- benzof ur an- 3- i .ndo XV. c
(1- 1( 85, 8a5) 21k (9% eyt B y?ﬁﬂ‘gﬁ "14]3%11'"4%@@2553 g%{)élr_ht%%l ff’d?ﬂ)pe?ﬁ di n-4-y1
}-arolde - 1d8Hy. C This conmpound is synthesized fromthe conpound 176 (see
exanpl e 138) and (9RS8, 9aSR) -
1- (oct ahydro- pyrido(24-0111, 4loxazi n-9-yl) - et hanol (67) anal ogously to the
nmet hod described in exanple 127. Yield: 82 ng (14.6% of a white solid. M

(ESI): 563/ 56FaMueHps, H NVR (DMBO-de): 6 (ppnm) 11.5 (s, lH) 8.25 (s, 1H),
8.10 (d, 1H), 7.78 (d, 1H) 7.67 (d, 1H), 7.38 (bd, 1H), 7.19 (s, 1H),

AT EQ“ (%H}:my@n %@l@?lgg@%gmgﬁﬁd%@zi% SCI?r[fﬁctglf_%droLg&nggz?hZ?go(?]m | ;DH)

2.10-1. 70 (myngtyl)-ripegge4-qll-zglde m 4H), 1.15 (t 1K), 1.07 (t, 1H).

8

This compound is syntheslized from 4-(2-methyl-thiazel-4-yimethoxy)-1H-indole-2-carboxylic
acid piperidin-4-ylamide, (167, preparation see below) and (1R,2aR)-1-(ociahydro-quinolizin-
1-yl)-methanol analogously to the method described in example 127,

MS (ESI): 522 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5 (s, 1H), 8.15 (d, 1H), 7.57 (s, 1H),
7.25 (s, 1H}, 7.05 (dd, 1H), 6.98 (d, 1H), 6.62 (s, 1H), 5.18 (s, 2H}), 3.74 (m, 1H), 2.8 (m,
2H}, 2.89 (m, 2H), 2.68 (s, 3H), 2.43-2.53 {m, 1H), 2.27 {m, 1H}, 2.02 (m, 1H}), 1.07-1.95 (m,
19H).

Synthesis of 4-(2-methyi-thiazol-4-yImethoxy}-1H-indole-2-carboxylic acid piperidin-4-
ylamide (167}

(1) Step A: (2-Methyl-thiazol-4-yl)-methanol (168)
2-Methyl-thiazole-4-carboxylic acid ethyl ester (868 mg, 5.64 mmol) is dissoived in 5 ml of
diethylether and coolad to -78°C. A 1M solution of lithium aluminium hydride in THF {18.9 mi,
16.8 mmol) is added dropwise and the mixture Is sirred for 3.5h at-78°C. The mixture is
guenched at this temperature with a saturated solution of sodium sulphate and is afiowed to
warm up to room temperature, followed by extraction with ether and evaporation.



Exanpl e 141 4-(4- Met hoxy- phenyl)-1Hi ndol e- 2- carboxylic acid

(14(1S,9aR) - 1- (oct ahydro-gui noli zi n-1- yl)nmethyl kpi peridin-4-yl)-amde O This
conmpound i s synthesized fromthe conpound 178 (preparation see bel ow) and

oct ahydr o- 2Hchi nol i zi n- 1- yl met hanol anal ogously to the nethod described in
exanple 127. Yield: 350 ng (33.7%. M5 (ESI): 501 [M+Hr, 1H- NVR (DMSO-cle): 6
(ppm 11.6(s, 1H), 8.22 (d, 1H), 7.56 (d7o2H), 7,37 (d, 1H), 731 (m 1H1 7.20
(dd, 1H), 7.07 (d, 211), 7.01 (d, 1H), 3.81 (s, 3H), 3.75 (m1H, 3.16 (d,

1H, 2.80 (m 2H, 2.67 (m 2H), 2.46 (cid, 1H, 2.28 (m 1H), 1.1-2.1 (m
19H). - 178y i : I y b - ylic acid
o di e Y{Ielgﬁr?:ﬂyﬁet?e %%ﬂjs & 9_473@? gg% #RRARYEDCH S RAP S04, 4T, BOX

4- (4- PAet hox%j/idp%-n%(b(ﬁ»lw}i heASe- car boxyl i c acid (128)

4- Br ono- 1H-i ndol e- 2-carboxylic acid (6 g, 20.8 mol) arid

4- et hoxy- phenyl -boronic acid (3.2 g, 20.8 nmol)- are dissolved in 1-propanol

(100 nil) and e pxture, ks flushed, w t Qr. 10 T !

bi s(tri phenyl p{%gspﬁeﬁgéjpgﬁf{ gffimlfrirml%gﬂfg’ﬂeg"eo%%}g%o'%’,zq&%ﬁf'c 5%@%%&0(13 (4.4 q,
402 mol ) are addetivtghadtdrifeethdaster 189)m xture is stirred at 85C for 3h. After
cooling down, to r acet at nd 2M.I are added. The

m tenmperature, ethyl , e
organi c (ayegéM%?Vg%@F?lé%dU‘ﬂéa@b(a%ﬁ? %’iﬂﬂpﬁ"@d’i’@?fﬁéﬁﬁ%\‘eﬂt'? E%nmb%{\g@’ By of an
bei ge so) | deundehargdn, foioviadrtly aditighuot i fHyedxiyddis- S-tiahrb oyt aci -fertdyedstey| acet at e.
T . 0 . .
1 0 ity Sy 0 G5 e, L8 BB 150,52
(1- benzyl pi pemolll) ardithy sdlutmnis celed IVTL. A 28% Edution gf sthyl aBadivato)ylatenid
1-tenzyl - pi j - 1L.Ne ! : r; i i 70 m
and af%/erpagﬁlrutg ?doayg'?lydfﬁfﬁﬁr&?éa.(%dgq &T%‘J’%ga?’ngm ')gH% '%%tﬂlﬁf’ﬁ“f???%gaﬁgg% $1e (12)
m, 70.4 nolhy selypatsrscierored undet ipdycedpigssurerphitedapdiedt dissevedin el Then t he
sol vent is exRRey Mi0dsild with @BdiViAGdkbEEncARBAtESIIEE ardSorfb SER okRiciagerst hy|

ool e 1 PRl bl Sy e L SO SRR oo |
pressure. Thiess chuoreatographyr{slidagel etfigzedtite zeatadesGi) net hanol .

Yield: 1.75 g (81%). MS (ESI): 417.2 [M+H]", 1H-NMR (DMSOC-de): 8 (ppm) 7.67 (s, 1H),

7.55 (d, 1H), 7.41 {dd, 1H), 7.27 (s, 1H), 6.99 (d, 1H) 5.27 (s, 2H), 4.31 (q, 2H), 2.68 (5,

3H), 1.57 (s, 9H), 1.32 (t, 3H).

(3)  Step C: 4-(2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carhoxylic acid (170)

4-(2-Methyl-thiazol-4-yimethoxy}-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester
(169) (1.75 g, 4.2 mmol) is dissolved in 20 ml of sthanol. After addition of a 0.5M aqueous
sodium hydroxide selution (33.6 ml, 16,8 mmol) the solution is heated to 60°C and stirred at
thig temperature for 18h. Then the reaction mixture is evaporated and the residue is
dissolved in ethyl acetate. AT 0°C conc HCl is added until a pH of 1 is reached. The organic
phase is washed with water and brine, The organic layers are dried over over sodium
sulphate, filtrated. The product crystallized upon evaporation and could be filtrated off.

Yieid: 1.21 g (100%). MS (ES!): 289.0 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.76 (br s,
1H), 7.62 (5, 1H), 7.14 (dd, 1H), 7.07 (s, 1H), 7.02 {d, 1H), 6.66 (d, 1H), §.22 (s, 2H), 2.68 (s,
3H).

(4)  Step D: 4{[4-(2-Methyl-thiazol-4-yimethoxy)-1H-Indole-2-carbonyl]-amino}-
piperidine-1-carboxylic acid tert-butyl ester (171)



Yield: 4.1 9(53%. Ms (BSI): 440 [ MH) +, (DMSO-d6): (ppm 11.6 (s, 1H), 8.26
(d, 1H, 7.56 (d, 2H), 7.38 (d, 1H, 7,15 -7.35 (m 7H), 7.08 (d, 21-1), 7,01
(d 1H), 4.07 (m 11-1), 3.81 (s, 3H), 3.47 (s, 2H, 2.8 (m 2H), 2.04 (m
21-4), 1.77 (m 2H), 1,58 (m 2H. -179- 179 (4 g, 9.1 mvl) is dissolved
in 100 M of methanol, flushed with argon and, after addition of Pd-C (100
nmg) and 2M HCl (5.5 n1 11 nmmol ), the mﬁ‘ure i s hydrogenated at room
tenperature for 3h. The mixture I's nitrdféd over elite and evapor at ed. Yield:
1 g of a white SO|Id (29% . Ms (ES]): aso (I\/HrHr Exanpl e 142

4- (4- Et hoxy- phenyl ) - 1H-i ndol e- 2- car boxylic ac

(1-[ (15, 9aR) 442 wanm-@wq@twwﬁm@z-@amomﬂw HEPa2 @i h2 ameD i de  Thi s

conpound is %&9&&&8%ﬂﬁﬁhoi*bmmah@%e@gnmmo&&&c(wwcaaa@:ﬁuoamﬁ@a ek@w) and
oct ahydr o- 2H-chi noI 1zin-1 p{ nmet hari ol anal ogo net hod described in

|
exanpl e 127. RA&ply126mme Kpegdio-4of-cargagic ged) - ‘foﬂlés”tﬁﬁ\ﬁmﬁ‘[ M91-#- KDL BRSO d6)
(ppm 11.67 (FgeOPtd4 9.8, szan@mhe Trifture &.sBibed(ad rooRHpmperat@@ férd Sh. Ethy) aca:aae €m | H),

267 (' 2ry sy ShodPeiod Sl nlifbdeliontioof o £ eifngo. The ofei? (G0 250
1.1-2.1 (m 19kdis w@;nﬂdh@sbrwemmdomsam»jpheﬂq@n@'wapmﬂwNd@ﬂreedgcezﬁar boxyl ie
aci d piperi dijg -ré/'Tﬂéah&’@prBdukﬁ%meJ Bmasﬁ%mm%&amqsmgm srptbgstzed from

4- et hoxy- pheny oronlc aci d anal ogously to the method described in the
synt hesi s of cickde@gedtbxanpl e 141) Ms (ESI): 364 [ni-Fi], 1H NVR (DVBO-d6): 5
(ppm) 11.64 (rseld: 168 g ($3938ug ESHLkd1.2 (Ki+BB, (HINMREDMST-dg}55 (oﬂm)hﬁe (bis, 3EH)(S 11- 0,

L0250, sl 05 30l S o D i G2 By €8 B T 5

3H) . 2H), 393(m 3H), 2.85 (m, 2H), 2.69 (s, 3H), 178(m 2H), 1.4 (s, OH), 1.38 (m, 2H).

(8)  Step E: 4{2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide (187)

171 from above (1.58 g, 3.36 mmol} is dissolved in a 4M soilution of HCl in dioxans (32 ml,
128 mmol) and stirred for 45 min at room temperature. Then the reaction mixture is
evaporated, dissolved in ethyl acetate and conc sodium hydroxide is added until a pH of 11
i8 reached. The organic tayer is washed with brine, dried over sodium sulphate and
evaporated under reduced pressure.

Yield: 1.28 g (100%). %). MS (ESI): 371.2 [M+H]", 1H-NMR (DMSO-dq): & (ppm) 11.58 (br,
1H), 8.28 (d, 1H), 7.81 (s, 1H}, 7.3 (s, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 6.62 (d, 1H), 5.19 (s
2H}, 3.80 {m, 1H), 3.07 (m, 2H), 2.70 (s, 3H), 2.62 —2.75 (m, 2H), 1.72 — 1.85 {m, 3H), 1.4 -
1.55 {m, 2H).

Example 136

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-5-methyi-
piperidin-1-yl}-propyll-piperidin-4-yl}-amide



- 180 - Exanple 143 4-(8-Niethoxy-pyridin-3-yl)-1Hi nciol e-2-carboxylic acid
(1-0)-24(3S, 4S) - 4- hydr oxy4- et hyl pi peri di n-1-y1l) - propyl | - pi per 3di n- 41} - am de
NCN H-OH This compound is synthesized from

4- (6- Met hoxy- pyridin-3-yl)-1HIndol e- 2- carboxylic acid piperidin-4-ytam de
(181, preparation see below) and am ne 164 anal ogously to the nethod descri bed
for 54, fdlowed by cleavage of the protdéting group, MS (ESI): 504 [WHY,
1HNWR (DVMSO-do): 6 (ppm 11.7 (s, 1H), 8.48 (br s, 1H), 8.26 (d, 1H), 7.97
(d, 1H), 7.41 (d, 1H), 7,36 (s, 11-9, 7.24 (dd, 1H), 7.09 (d, 1H), 6.96 (d,
1H), 4.44 (d, 1H), 3.93 (e H, 3.68 - 3.82 (m 1H), 2.61 - 2,96 (m 6H),
2.04-2.39 (m 4H), 1.85-1.n¢ 21-1), 1.66-1.82 (m 3H), 1.45-1.65 (m 2H),
1.2-1.44 (m 2H), 0.91 (d, #0,86 (d, 3H). Synthesis of

4- (6- Met hoxy-pyridin-3-0-1H1In
(181) 0

This compound is synthesized from 4-{benzofuran-3-yimethoxy)-1H-indeole-2-carboxylic acid
piperidin-4-ylamide, 172 (preparation see below) and amine 35 analogously to the method
described in 54, followed by cleavage of the protecting group.

MS (ESI): 561 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.48 (s, 1H), 8.16 (s, 1H), 8.15 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 (dd, 1H}, 7.28 (dd, 1K), 7.19 (s, 1H), 7.09 (dd, 1H)}, 7.01
{d, 1H), .71 (d, 1H), 5.35 (s, 2H), 4.04 (d, 1H), 3.98 (m, 1H), 3.72 {m, tH), 3.53 {m, 1H),
2.50-2.90 (m, 7H), 2.24-2.38 (m, 2H), 1.88-2.08 (m, 3H), 1.68-1.78 (m, 3H), 1.45-1.58 (m,
2H), 0.86 (d, 3H), 0.83 (d, 3H).

Synthesis of 4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld piperidin-4-
ylamide {(172)

1) Step A: 4-{[4-(Benzofuran-3-yImethoxy)-1H-indole-2-carbonyl]-amino}-
piperidine-1-carboxylic acid tert-butyl ester (173}

To a ice-cold soiution of 4-(benzofuran-3ylmethoxy)-1H-indole-2-carbaxylic acid (105, see
example 50} (200 mg, 0.651 mma!) in 2 ml of dimethylformamide is added Huenigs base
(334 ul, 1.95 mmol). After stirring at 0°C for 10 min, 4-amino-piperidine-t-carboxylic acld
tert-butyl ester (130 mg, 0.651 mmol) and PyBOP {358 mg, 0.684 mmol) are added
subsequently. The mixture is stired at room temperature over night. It is then diluted with
ethyl acetate, washed with 1N-NaOH and brine, dried over anhydrous sodium sulphate and
evaporated to give 980 mg of a lightbrown ¢il. The crude material is purified by
chromatography on sllicagel using cyclohexane and ethylacetate (1:1).

Yield: 318 mg (100%). MS (ESI); 488.2 {M-H]', 1H-NMR (CDCly): & {(ppm) 9.15 (s, 1H}, 7.77
{s, 1H), 7.72 (d, 1H), 7.55 {(d, 1H), 7.38 (dd, 1H), 7.3 (dd, 1H}, 7.23 (d, 1H), 7.08 (d, 1H),



(1)Step At 4[(4-Bronmp-11-1-in do le-2-c

ar bonyl ) - am noFpi peri di ne-1-carboxylic acid tert-butyl ester (182)

4- Br ono- 1H-i ndol e- 2-carboxylic acid (3 g, 12.5 mol) is dissolved in 30 m of
DMF and the solution is cooled to OC. After addition of Huenigs base (6.4 m,
37.5 mmol ), the mxture is stirred for 15 mn. Then piperldin-4-yl-carbamc
acid tert-butyl ester 3 (2.5 g, 12.5 nnnl% is added, followed by Pyl30P (7.2
g, 13.7 mml), The reaction mxture Is-dfitrred for 18 h at room tenperature.
Then ethyl acetate is added and conc sodi um hydroxide until a pH of 11 is

reached. The organic | ayers are washed with brine, dried over sodi um sul phate
and evapor at @7 (ST, @Fl.(%é Hb o+ 1H), 5. 34, 12hd ¢ Qe ©yasiapeine 1 H31R Shimonat ogr aphy
(silica gel, 285 Bk (rROPH, at43 (5, gy Cl. xgpe 1:1) - 181 - Yield: 5139 (97%. M
(ESI): 420, 422 TMH, "1H NWR (DM5O'd6): 6 (ppm) 11.9 (m 14), 8.48 (d, 1H),
7.45 (d, 1H), 7.27 (d, 1H), 7.21 (s, 1H), 7.11 (dd, 1H), 2.86 (m 2H, 1.81
(m 2H), 1.42 (s, 9H), 1.42 (m 2H). (2) Step 8:

4-{[ 4- (6- Met hopzy - pgtapds: #-(Beddofurkh-Brytiodthexd)-thirtsloteyd-tarbevyfio peid piperidin-4-

pi perl di ne- 1-car bog%}nii‘fa(qﬂ)d tert-butyl ester (183) An argon streamis

bubbl ed t hrough a solu n’'of 182 from above (SOO ng, 1.2 nmol) and 2-

met hoxy- 5- py Thélefeutpasrn{1e3eaindatold8 {5 18mg, A652mmaiph dissolvidnn a ofi-sdlughapanol f or

15 mn. Then ueo i um,car.bonat.e .sol ut.i . 2. ) and

b s(iri phomyHEN BRKRE S mE R M FAH3ERR SRt ol bhpéalle sl 3000 g

t he reacti ongaiettehydrophdorieiar peditapov@BICwhid isEhsol\?ﬁdémwatbretrmtec_twime:phcs cooled to

0C and et hy! naghaln 3RELADER B bAY ok SREHIWAY Bh Xt dlsieShltidaAR idydrsaftded unti |
s reached shed wth br th

a pH of 11 i | he solution is wa I ne an organi c
layers are drpead wiehringgified avas spdiun sulptiale 389G 89P#8d. The crude product is
purified by ¥lersiscly 0Bl Sargpidwsdolid &® (8sh. 3oy ghaeexane / ethyl acetate
7:3). Yield: 290 ng (69% . MS (ESI): 451.2 [MtH', 1H NWMR (CDC13): 6 (ppm
9.3 (s, 1H), 8.53(s, 1H), 7.96 (d, 11-1), 7.46 (d, 11-9, 7.38 (dd, 1H), 7.17
(d, 1H), 6.98 (a, 11-1), 6.86 (d, 1H), 6.12 (d, 1H, 4.13 (m 2H), 4.08 (s,
3H), 2.91 (nEx@pple 13701 (m 21-1), 1.48 (s, 9H) 1.42 (m 2H), 1.27 (m 1H).
(3) Step C 4-(6-Met hoxy-pyridin-3-yl)-1H I ndol e. 2-c, arboxylic acid

pl perl di n- 4- i 1 0 e, (370 po,. | ),. 1 s dissolved in
a 4M sol uti oﬁxééﬁ%ﬁerfz%bs' arﬁ%t]i"%ﬁ%ﬁﬁl}‘&ﬁ%ﬂ?&nﬁo@iﬂ@ﬁg@% *%‘)é’E? or 1 h at
room t enper apipgrdin-1Htheniony reiceddined-vibamide xt ure i s evaporat ed, dissolved in ethyi
acetate and cone sodi um hydroxide is added until a pH of 11 Is reached. The
organic layer is washed wt ione, dried over sodium sul phate and evapor at ed
under reduced pressure. Yi eNg 0 nmy (100% . Ms (ESI): 351.2 [MrHr, 1H NWR
(DVMSO-de): 6 (ppm) 11.74 (m 1H), 8.51 (s, 1H), 8.35 (d, 1H), 13.00 (d,
11-i), 7.44 (d, 11-1), 7.41 (s, ~¢1l-0, 7.27 (dd, 1H), 7.11 (d, 1H), 7.00 (d,
1H), 3.96 (s, 3H), 3.84 (mu, 1H . 2.96 gm 2H), 2.31 (m 1H), 2.01 (m 2H),
1.75 (m 2H), 1.4 (m 2H N

N n{)‘}d’fe”

This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-Indole-2-

carboxylic acld piperidin-4-ylamide (174, preparation see below) and amine 34 analogously
to the method described for 54, followed by cleavage of the protecting group.

MS (ESI): 565 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.52 (s, 1H), 8.28 (s, 1H), 7.68 (dd,
1H), 7.62 (d, 1H), 7.23 (s, 1H), 7.21 (dd, 1H}, 7.11 {dd, 1H), 7.03 {d, 1H), 6.72 (d, 1H}), 5.35
(s, 2H), 4.19 (m, 1H), 4.13 (d, 1H), 3.73 (m, 1H}, 3.52 (br s, 1H), 3.44 {br s, 1H), 2.9 (m, 3H),
2.52 {m, 2H}, 2.33 {m, 3H}, 2.11 (m, 1H), 2.03 (dd, 1H), 1.84 (dd, 1H), 1.75 (d, 1H), 1.45 -
1.85 (m, 5H), 0.9 (d, 3H).



- 182 -

Exanpl e 144 4-(6- Met hoxy-pyri di n-3-yf)-1H I ndol e- 2- carboxylic acid

{1-12-((35, 43) -4- hydr oxy- 3- net hyl pi peri dl n-1-y1) - et hyl ppi peridl n-4-yl}-am de
\ PITh N'"OH This conmpound is synthesized from
4- (6- Met hoxy-pyriclin-3-yl)-1Hindol e- 2- carboxylic acid

[ 1- (2- hydr oxy-et hy))-pi peridin-4-yl kam de (184, preparation see below) and

2, 2-Di met hyl propionl c acld (3S, 4S)-3-nethyl - pi peridin-4-yl ester on

anal ogously to the nethod described in exanple 150,
the protecting group VS (EST 492 [I\/H—|]+ 1H- NVR (DVBO-d6): 6 (ppm 11.70 (s,
1H), 8.48 (br s ). ; H) O

7.24 (t,

1H),

Qlﬁid!n-ﬂ[lamids [174)

(1)  Step A: 4-{[4{5-fluoro-benzofuran-3-yimsthexy)-1H-indole-2-carbonyl]-
amino}-piperidine-1-carboxylic acid tert-butyl ester (175)

To a solution of 4-(5-fluoro-benzofuran-3ylimethoxy)-1H-indole-2-carboxylic acid (113, see
example 60, 160 mg, 0.49 mmol} is dissolved in 1.5 m} of DMF and cooled to 0°C. After
addition of Huenigs base (252 ul, 1.5 mmol) the mixture is stirred for 15min, then piperidin-4-
yl-carbamic acld tert-buty! ester (3, 98.5 mg, 0.49 mmol) is added, followed by PyBOP (269
mg, 0.51 mmol). The mixture is stirred at room temperature for 18h. Then the mixture is
diluted with ethyl acetats, washed 1N sodium hydroxide solution and brine. The organic
layers are dried over sodium suifate and evaporated under reduced pressurs, The crude
praduct (581 mg) is purified by flash-chromatography (silica gel, cyclohexane / ethyl acetate
1:1)

Yield: 250 mg (100%). MS (ESI): 506.2 [M-HJ".

(2)  Step B: 4-(5-fluoro-benzofuran-3-yimethoxy}-1H-Indoilg-2-carboxylic acid
piparidin-4-ylamide (174)

The tert-butyl ester (175) from above (250 mg, 0.49 mmol) is dissolved in a 4M-salution of
HCI In dioxane (4-ml, 16 mmol) and the mixture Is stirred for 1h at room temperature.
Evaporation gave the hydrochioride as a yellow solid, which is dissolved in 5 ml of water and
the pH is adjusted to 11 by addition of conc sodium hydroxide. The soiution is exiracted with
ethyl acetate, the organic layers are washed with brine and dried over sodium sulphate.
Evaporation gave 200 mg {100%) of a white solid. %).
MS (ESI): 408.2 [M+H]",

Example 138

4-{5-¢chioro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-
piperidin-1-yl}-propyll-piperidin-4-yl}-amide

i acid - 36 (S,

fol |l oned by cl eavage of

1H),



1H), 3.92 (s, 3H, 3.75 (m 1H), 2.70 -2.90 (in, 5H), 2.31 - 2.41 (m
186- 2.04(m 3I-1), 1.66- 1.82 (in, 3H), 1.46- 1.62 (m 3H), 1.3- 1,44 (in,
2H), 0.86 (d, 3H), Synthesfs of

446- Met hoxY- pyri di n- 3- 0- 114-i ndol e- 2-car boxylic acid f1-(2-hydroxy-
ethyl)-niperldln-4-yll-amde (1841

4- (6- Met hoxy-pyrldin-3-y1)-111-i ndol e-2-carboxylic acid piperidin-4-ylam de
(181), 160 ny, 0.43 mmol) is dissolved 453 m of ethanol under argon
addition of sodium carbonate (182 ng, 1.7 mol) and 2-brono- et hanol (

0.85 mmol ),

diluted with nethyl ene chl orj
Evaporati on under reduce I
further purified by Flash-chr

the reaction mxture is stirred at 80C for 13h. The m xtu
g filtrated and the filtrate is evaporated.

7te gave 128 ng of crude product, whic
e/ogr aphy (clichloro nethane / nethano

amonia (90:9:1). Yield: 90 ng (53%. M5 (ESI): 395.2 [MEW - 183 -
145 4-p-Totyl oxy- 1H | ndol e- 2- car b®xyl i ¢ add
(1-((16,9aR) - 1- (oct ahydr o- gur nol L&l p~1- y@ret hyf | pi peri di n-4-y1}-am de

OH
{ O
H H }N OH

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylimethoxy)-1H-indole-2-
carboxylic acid piperidin-4-ylamide,(176, preparation see below) and amine 34 analogously
to the method described for 54, followed by cleavage of the protecting group.

MS (ESI): 581 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm} 11.5 (br s, 1H), 8.28 (s, 1H), 8.17 (d,
1H), 7.79 (s, 1H), 7.68 (d, 1H), 7.39 (d, 1H), 7.22 (s, 1H), 7.10 (dd, 1H), 7.03 {d, 1H), 6.7 (d,
1H), 5.36 (s, 2H), 4.18 (m, 1H}, 4.12 (d, 1H), 3.72 (m, 1H}, 3.52 (m, 1H), 3.45 (m, 1H), 2.45
- 2.9 (m, 4H), 2.33 (m, 4H), 1.88 — 2,14 (m, 3H), 1.73 {m, 2H), 1.42 ~ 1,65 (m, 4H}), 0.89 (d,
3H).

Synthesis of 4-[5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid

piperidin-4-ylamide {176}

(1)  Step A: 4-{[4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carbonyl]-
amino}-piperidine-t-carboxylic acld tert-butyl ester {177)

This compound is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine 3 analogously to the method described for
175.

Yield: 270 mg (60%). MS (ESI): 522 [M-HJ, 1H-NMR (DMSO-dg): & (ppm) 11.58 (m, 1H),
8,28 (s, 1H), 8.20 (d, 1H), 7.8 (s, TH), 7.69 (d, 1H), 7.4 (d, 1H), 7.2 (s, 1H), 7.11 (dd, 1H),
7.03 (d, 1H), .72 (d, TH), 5.36 (s, 2H}, 3.93 (m, 3H), 2.7 -~ 2.9 {m, 2H), 1.76 (d, 2H), 1.4 (s,
9H), 1.29-1.42 (m, 2H).

{2)  Step B: 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide (176)

This compound is synthesized from 177 analogously to the method described for 175.

4,

. After
61 ul,
reis

his
| / 25%
Exanpl e



Ykr )IN This conpound is synthesized fromthe conpound 188 (preparation see
bel ow) and oct ahydr o-2H chi noli zi n- 1-yl met hanol anal ogously to the nethod
described in exanple 127. Yield: 86 ng (34.8%. Ms (ES!): 501 [ M4-HLl, 1H NWR
(DVMBO-c18): 6 (ppm 11.7 (s, 1H), 8.2 (d, 1H, 71 (d, 2H), 7.15 (d, 2H), 7.1
(s, 1H, 6.85 (d, 2H), 6.47 (d, 1H, 3.72 (m 1H), 2.8 (dd, 2H), 210 (d, 2H),
2.45 (m 114), 2.3 (s, 3H), 2.28 (m 1%4y§-2.03 (dd, 1H), 1.1 - 2A (m 19H).
Synt hesi s of 4-p-tolyloxy-1HIndol e-2-carboxylic acid

oi perldi n-4-yl am del185): Reaction Schene 18: (1)Step A

4- p-tol yt oxyKBRHESIP@2€2 Bv+Har HNMR (DS dgt X (Rprve 281(s, pHp €riidds, i+ -8yiR)d,am de (186)

4-p-tol yl oxyz kRdol e- 2+ |1 { and

4- am no- Nbenyihl_zlbggsfb@fﬁg’g%ggﬁ%b%q@%gg%ééglggdgg?w)éggﬂ%ﬂﬁb%%f DVF and
after addi ti th1idf 5.29 GTRHY 3.6 (g, 1H3. 2B imdH). 284 dM.athiyl- &l (Ms dpk 43§ Kmdie (2.2 rd,
12.8 mmol ) the m xture is stirred - 184 - at roomtenperature for 2h. Then
the m xture is evaporated at high vacuum The residue is dissolved in ethyl
acetate and sheid i th saturated NaHCO3-sol ution and brine. The organic

| ayers are d Na2SO4, filtrated and evaporated under reduced pressure.
Yield: 1.47g (100% of a yellow foam MS (ES1): 438 R1l/24-Hr.

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(98,9a8)-1-(octahydro-
pytido{2, 1-c](1,4]oxazin-8-y)methyl]-piperidin-4-yi}-amide

This compound is synthasized from the compound 176 {see example 138) and (9RS,9a5R)-
1-(octahydro-pyrido{2,1-¢][1,4]oxazin-8-yl)-methanoi (63} analogously ta the method
described in example 127,

Yield: 7.7 mg (12%) of a white solid. MS (ESI): 575/577 [M+H]", 1H-NMR (DMSO-dg): &
(pem) 11.5 (s, 1H), 8.11 (d, 1H), 7.78 (d, 1H), 7.67 (d, 1H), 7.38 (dd, TH), 7.18 (d, 1H), 7.10
(m, 1H), 7.03 (d, 1H), 8.70 (d, 1H), 5.36 (s, 2H), 3.75-3.60 (m, 2H), 3.50-3.30 {m, 4H), 2.80-
2,55 (m, 2H), 2.60-2.50 (m, 2H), 2.32 (d, 2H), 2.10-1.65 (m, 9H), 1.60-1.40 (m, 3H), 1.35-
1.20 (m, 2H).

Example 140

4-(5-Chlore-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(85,8a8)-1-{hexahydro-
pyrrole[2,1-c][1,4]oxazin-8-ylymethyl]-plpeardin-4-yl}-amide '



(2)Step 13: 4-p-Tol yi oxy-111-1ndol e-2-carboxyl I c acid piperidin-4-ylam de
(185) Pd-C (1g) is placed intoa flask filled with argon and covered with

met hanol, 186 (1.4 g, 3.2 Mmwl) is dissolved in 100 m of nethanol and 1.6 ni
of 2M HC1 and added. After hydrogenation at roomtenperature for 5h the

m xture is filtrated over cdite and evaporated. Yletd: 1.1g (96% of a white
foam M (ESI): 350 [MtFir, 1H NVR (DMSO-d6): 6 (ppm 11.75 (s, 1H), 8.43 (d,
i1H, 7.2 (d, 111), 7.1 - 7.2 (rn, 4H), -6785 (d, 2H), 6.47 (d, 1H), 4.05(m
1H, 3.26 (m 2H), 2.90 (m 2H), 2.73 (s, 1H, 2.26(s, 3H), 1,9 (m 211), 1.7
(m 211). Alternatively, the branched indol e-2-carboxam des coul d be prepared
as shown in reaction scheng 19. Reaction Schene 19: Exanple 148

4-1 sobut oxy-111-i ndol e- 2- cakbpxyl i ¢ add

[ 1- (2-azepan-111- 1S- et hyk p | peridin-4-yl]- amde - 185 - (1) Step
A. 4-isobut oxy-1Hi ndol e- 2-taAr goxyl i ¢ acid [1-(2R-hydroxy- propyl) -

pi peridin-4111-ani de (187) A %0l \ofothe hydr ochl ori de of

4-1i sobut oxy- 1H i ndol e- 2- car boxyl i {'d piperjdi,n44-yl am de (161) from
Exanpl e 127 (300 ng, 0.85 mmol) in 5 Wl #&f gpl:an® triethylam ne (0.472
m, 3.4 mol) is treated with R(+)-propyl ene oxi 0,59 m, 4.26 mol) and
stirred at roomtenperature in a seal ed vessel f hours. Another portion

1
f +) - . i d : . | Yol el i d
For 24 nour o T RGN sirthedbed o feZmBie i Sofidte 380 P SRR ARRE e T
DCM and was hedoarihydro-pMidsERO-t]E #gbxbain-argl)-mEthench (Bgbaniabbgbusiyde the snethoded over

anhydr ous 50((3“E Hﬂ%ﬁﬁa% 1? d evaporated to give a white powder. Yield: 290
ng (91%. MS : ) Hr, 1H-NI\/RS§)DMSOd6): Sétp 11.46 (s, 1H),
822(d, 1H), ¥ieRio8% ma1H)6%Jof@3hits sHip)MS (ESH77E3/56T Pj+HI6 1  (DMSP-ds4 625 (br s,
1H), 3.84(d, 11.3 (s7 PH)| 8'5(d, APBAG (dNHE T8 (21977 .6Md, 2h) 7.38 (138118, B% (M SH),
1.76 (m 2H) (pﬁss 5& , S.S@O&i n( 9H) . g_l&) @tepmlé:m A5

4- 1 sobut oxy- B4 dP-£08( %&Kg( C‘H—g,cq. {s, 2H),’4.00 (m, 1H), 3.90 {m, 1H}, 3.75-3.60

[ 1- ( 2- azepanim, -2, -348-3vmt (hy 2iex hpb-p-7pim.eH) d.40-220np i), ele0-T11e (mlsephicas- (187) from
above (100 1) .1 Lxed.w th azepane (0.033 ml, 0.297 mmol ), DEA
(0.227 m F?E%m%?%ﬁgﬂ@ 'é@)ﬁeﬂ"ﬂyl -tri phenyl phosphoniumi odi de (156 ny,
0.648 mmol) in 2 mM of propionitrile. The suspension is heated at 90 C for 3
hours. The resulting solution is cooled, diluted with Et0Ac, washed with
2N-NaOH and Bkirfile 14§ 1 ed over anhydrous sodi um sul phate and evaporated. The
crude material 1s purified by

4-(4-Methoxy-phenyl)- 1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinclizin-1-
ymethyl]-piperidin-4-yli-amide

o/

®

O
N HCN%D
N

This compound js synthesized from the compound 178 (preparation see below) and
octahydro-2H-chinolizin-1-ylmethanol analogously to the method described in example 127.
Yield: 350 myg (33.7%). MS (ESD: 501 [M+H]", 1TH-NMR (DMSO-dg): & (ppm) 11.8 (s, 1H),
8.22 (d, 1H), 7.56 (d, 2H), 7.37 (d, 1H), 7.31 (m, 1H), 7.20 {dd, 1H), 7.07 (d, 2H), 7.01 (d,
1H), 3.81 (s, 3H}, 3.75 (m,1H), 3.16 (d, 1H}, 2.80 (m, 2H), 2.67 (m, 2H), 2.48 (dd, 1H), 2.28
{m, 1H), 1.1-2.1 {m, 18H).



chr omat ography on silicagel using DCM (saturated with amonia) and MeOH (from
0%to 10%. Yield: 74 nmg (61% . Ms (ESI): 455.4 [M+tH] ., 1H NWR (D1Vi SO-d0): 5
(ppm 11.43 (s, 1H), 8.2 (d, 1H), 7.22 (s, 1H), 7.02 (t, 1H), 6.96 (d, 1H),
6.44 (d, 1H, 3.84 (d, 2H), 3.72 (br m - 186 - 1H), 2.52-2.95 (m 8H),
2.15-2A (m 3H), 2.1 (m 1H, 1.77 (m 211), 1.45-1.67 (m 10H) 1.05 (d, 6H),
0.95 (d, 3H). Exanple 147 4-1sobut oxy- 1:H7Bndol e- 2- carboxylic acid

[ 1- (2- azepan- 111- 1R- net hyket hyl ) - pi peridi n-4-y1)- am de The title conpound is
prepared as described in Exanple 83 from 4-1sobut oxy- 1H i ndol e-2- carboxylic
acid piperidin-4-ylamde (161). S(-)-propyl ene oxide and azepane. |nternedi ate
4-| sobut oxy-11-1-i ndol e- 2- car boxyfic acid
(1- (25 hydr oxys i or 4Rk BEBAY Brdnofilrindh S alobZfile R0t
and NWMR spectr
4- ( Fur an- 3-yl met hoxy) - 1Hi ndol e- 2 car bai¥li ¢ aci d
[ 1- (2S-azepantyl - propyi ) - pi peri di n-4-st am de

opfict had M5
. Exanpl e 148

(1)  Step A: 4{4-Methoxy-phenyl)-1H-indole-2-carboxylic acid (128)
4-Brome-1H-indole-2-carboxylic acid (6 g, 20.8 mmol} and 4-methoxy-phenyl-boronic acid
(3.2 g, 20.8 mmaol} are dissolved in 1-propanol (100 ml) and the mixture is flushed with argon
for 30 min. Then bis{triphenyliphosphin)paliadium(ljchloride (200 mg, 1 mmol) and Na2CO3
(4.4 g, 40.2 mmol) are added and the reaction mixture is stirred at B5°C for 3h. Afier cooling
down to room temperature, ethyl acetate and 2M HCI are added. The organic [ayers are
dried over sodium sulphate. Evaporation gave 6 g of an beige solide, which ig further purified
by crystallisation from ethyl acetate.

Yield: 4.7 g (84%). MS (ESI): 266 [M-H]".

(2) Step B: 4-{4-Methoxy-phenyl}-1H-Indole-2-carboaxylic acid (1-benzyl-
piperidin-4-yl)}-amide (1793)

128 (4.7 g, 17.6 mmol) and 1-benzyl-piperidin-4-ylamine (3.3 g, 17.6 mmol) are dissolved in
DMF (70 ml) and after addition of TBTU (6.4 g, 19.4 mmol) and ethyldiisopropylamine {12
ml, 70.4 mmol) the mixture is stirred at room temperature for 2h. Then the solvent is
evaporated at high vacuum. The residue is dissolved in ethyl acetate washed with saturated
agusous sodium hydrogen carbonate and brine, The organic layers are dried over sodium
sulfate and evaporated under reduced pressure. The crude mixture is crystallized from
rmethanal.
Yiekl: 4.1 g (53%). MS (ESI); 440 [M+HJ", TH-NMR (DMSO-dg): 3 (ppm) 11.6 (s, 1H), 8.26
{d. tH), 7.56 (d, 2H), 7.38 (d, 1H), 7.15 —7.35 (m, 7H), 7.08 (d, 2H), 7.01 (d 1H), 4.07 (m,
1H), 3.81 (s, 3H), 3.47 (s, 2H), 2.8 (m, 2H), 2.04 (m, 2H), 1.77 {m, 2H), 1.58 (m, 2H).

{3}  Step C: 4-(4-Methoxy-phenyl)-1H-indole-2carboxylic acid plperidin-4-ylamide
(178)



- 187 - evaporated and the crude oil of 1-azepan-1l-yl-propan-2S-ol (189) is
used as such without further purification. Yield: 2.25 g (47% . The al cohol
(189) from above (63 ng, 0.405 nmml) is mxed with
4- (furan-3-yl net hoxy) - 1H ndol e- 2- carboxyl i c aci d pi perldin-4-ylam de (165, see
exanple 133) fromstep B (100 ng, 0.27 nmmol), D EA (0.227 m, 1.35 nmol) and
cyanonet hyl -tri phenyl phosphoni um i odi de %193 ng, 0.81 mml) in 2 m of

propionitrile. The suspension is heated 'd

solution is cooled, diluted with Et0Ac, washed with 2N-NaCH and Ni ne,

over anhydrous sodi um sul phate and evaporated. The crude materi ai

“90C for 3 hours. The resulting

dried

is purified

by chr omat ogriapldg, o rehol) is digsdived &1 10§ nbefmetsaiel fushediwilli Free gnorieadddding MeOH
9 i ; < ixtur® 49 nyHrd NVR
&b 0mb zad @@iﬁ”{%*‘lﬁ‘ﬁfﬁr%"‘“‘b o cf%’“*‘%‘ﬂ%““?‘ 56 (s, 1),

(from0%to
(DVBO c16) :

. C1H), 7.8
7.22 (s, 11- 1ymperatars fqrdh. Theymixtge Gdiltfated aver opite gidyapagate

H, 6.59 (d, 1H), 5_03

(d, 2H),2|?3|j 72idian1 glorh whits i 2985, MeMESBHS0 (R+88 (in, 4H), 2.33 (in, 11-), 2.0-

2.2 (m

Example 142

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(15,9aR)-1-(octahydro-quinolizin-1-
yhmethyl]-piperidin-4-ylamide
0™

(¢
Oy
Ra®

This compound is synthesized from the compound 180 (preparation see below) and
octahydro-2H-chinolizin-1-ylmethano! analogously to the method described in example 127.
Yield; 23 mg (16.2 %). MS (ESI): 515 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 11.67 (s, 1H),
8.28 (d, 1H), 7.56 (d, 2H), 7.33 (d, 1H), 7.3 (m, 1H), 7.20 {dd, 1H}, 7.0 - 7.07 (m, 3H), 4.08
{g, 2H), 3.77 (m,1H}, 2.80 (dd, 2H), 2.67 (m, 2H), 2.46 (dd, TH), 2.28 (dd, 1H), 2.01 (dd, TH),
1.36 {t, 3H), 1.1-2.1 (m, 18H),

Synthesis of 4-(4-Efhoxy-phenyi)-1H-indole-2-carboxylic acid piperidin-4-ylamide
{180);

This compound has been synthesized from 4-ethoxy-phenyl-borenic acid analogously to the
method described in the synthesis of 178 (see example 141).

MS (ESI); 364 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.84 (s, 1H), 8.28 (d, 1H), 7.55 (d,
2H}, 7.35 (d, 1H}, 7.31 (s, 1H), 7.18 (dd, 1H}, 7.06 (d, 2H}, 7.02 (g, 1H), 4.09 {q, 2H}, 3.61
{m, 1H), 3.4 {m, 1H), 2.82 (m, 2H), 2.46 (m, 2H), 1.77 (m, 2H), 1.4 {m, 2H), 1.37 {t, 3H).



1.92 (m 11-0, 1.74 (m 2H), 1.45-1.6 (m 10H), 0.91 (d, 3H). Exanmpl e 149
4- (Fur an- 3-yl met hoxy) - 1H i ndol e- 2- carboxylic acid

[ 1- (2R- azepan-1-yi -propyl) -pi peridin-4-yl]am de The title compound is
prepared from 4-(furan-3-yl net hoxy)-1H i ndol e- 2-carboxylic acid

pi peridin-4-ylam de (165) as described In Exanple 133 using R(+)-propylene
oxi de instead of the (3)-enantioner. MSiand NVR spectra are identical to its

enantioneric exanple 148. - 188 - Alternatively, the
4- al koxy-i ndol e- 2- car boxam des ere prepared as shown in reaction schenme 20.

Exanpl e 150 Examole 143

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-{(S)-2-((38,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

-~

<
N ™%
! P

N 0
: HC“}Q...OH

This compound is synthesized from 4-(6-Methoxy-pyridin-3-yi)- 1H-Indole-2-carbaxylic acid
piperidin-4-ytamide (181, preparation see below) and amine 164 analogously to the method
desctibed for 54, followed by cleavage of the protecting group,

MS (ESI): 504 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.7 (s, 1H), 8.48 (br s, 1H), 8.28 (d,
1H), 7.97 (d, 1H), 7.41 {d, 1H), 7.36 (s, 1H), 7.24 (dd, 1M}, 7.09 (d, 1H), 6.96 {d, 1H), 4.44
(d, 1H), 3.93 (s, 3H), 3.68 — 3.82 (m, 1H), 2.61 = 2.96 (m, 6H), 2.04-2.38 (m, 4H), 1.85-1.96
(m, 2H), 1.66-1.82 {m, 3H}, 1.45-1.65 (m, 2H), 1.2-1.44 (m, 2H}, 0.81 (d, 3H), 0.886 (d, 3H).

Synthesis of 4-(6-Methoxy-pyridin-3-yl}-1H-indole-2-carboxyilc acid piperidin-4-
ylamjde {181}

(1)  Step A: 4-[(4-Bromo-1H-indole-2-carbonyl)-amino]-piperidine-1-carboxylic
acid tert-butyl ester {182)

4-Bromo-1H-indole-2-carboxyiic acid (3 g, 12.5 mmol) is dissolved in 30 m! of DMF and the
solution is cooled to 0°C. After addifion of Huenigs base (8.4 ml, 37.5 mmol), the mixture is
stirred for 15 min. Then piperidin-4-yl-carbamic acid tert-butyl ester 3 (2,5 g, 12.5 mmol) is
added, followed by PyBOP (7.2 g, 13.7 mmol). The reaction mixture is stirred for 18 h at
room temperature. Then athyl acetate is added and cong sodium hydroxide until a pi of 11
is reached. The organic layers are washed with brine, dried over sodium sulphate and
evaporated. The crude product is further purified by flash-chromategraphy (silica gel, ethyi
acetate / cyclohexane 1;1)



4-1 sobut oxy- 11- 1- I ndol e- 2- car boxyl i ¢ add

(1-12-(3164i hydro-2H pyridin-1-yl)-ethyl | -pi peridin-4- yl)-am de
1,2,5,6-Tetrahydropyridine (25.4 pl, 0.279 mol ), cyanonet hyl-tri phenyl
phosphoni urn iodide (162.5 ng, 0.6686 mmol) andl-1linig s base (171 pl, 1
mol ) are added subsequently to a suspension of 190 (preparation see bel ow)
(100 ng, 0.279 mmol) In 4 mM of propionitril. The mxture is stirred for 2h at
100C, then diluted with ethyl acetate, widhed with I N sodi um hydr oxi de
solution and brine and dried over sodium sul fate. Evaporation gave 138 ng of
crude product, which is further purified by preparative HPLC (RP, acetonitrile
[ water). YieYied: BB NE7%R MB{ESHR20 28R IM-HIATGH- SIMRVIPMEO-d MO Xpa) (1DIPBD: #18) : 6 (ppm)
11.45 (s, 1H)g 82 77 23 OA1{ tag, TH)2.8 neﬁ 81 645(d,
TR ﬁf:é}(dg-() 451-('51)“42)7373(dﬂ37“2957e.‘7}1) (dl_i)ﬂ—lTD 86( H)(qlsjcrh') 5
2H), 2.71 (mzrﬁmze%’gtﬁmm 21 (m 1H)), 2 0 (m 4H) 176(m 2K) 1.68
(in, 2H, 1.55(m 2H), 1.35(m 2H), 1.06(d, 6H). Synthesis of

4-1 sobut oxy- 1H—indo|e 2-carboxylic acid f142-hydroxy-ethyl)-plperidin-4-

yll-am de (190) e J]-carbam c add
tert-butyl est %tf?ta g’{@e( %ﬂoﬁ%ﬁé@é&ﬁgﬁﬁhﬁh%{%?ggﬁ%bﬁ gﬁﬁ/’f ester (5 g, 25
mmol) is dissol ved piperid)@e-carkbxyiic hakddert-btivk esterdtidi t i on of sodi um car bonat e

Feact on m x TBUITREERCT B odn o 12 oRR bl S anpL AR o

d! ssolved in ri:étﬂomg«ﬁ -poffidineh oindndr et $lamg 12mom i) lhﬂmabia‘dproifml foeta dinelles washed
wi th DCM Th\?\;}!\?Q@b&%ﬂdiﬂlﬂ'c&{bgﬁﬁés@ﬁn V?]RP?%&%C \q@l ch afforded 10.1 g of a

yel | ow oi | urther hromat ogr aphy (silicagel, DCM

/ met hanol / @%W@hﬁnﬁhﬁﬁﬁm'feﬁ)wa@mﬂl) chre::?édSO m9.020gn a5y a@ﬁedan Bte solid. MBS

(ESI): 443.3 r(aM’rb# mixthid INMiR-< MBS 4@ )3h. 'ﬁ'oeﬁ lmérﬁllxtdr& ps%%ol(e& to GeElland 8thy abélate 11- 1) ,
7.23 (d, 1H) 3. 85(d

t )
2H) 3.74 (m air]gﬁonc%n ratfd(sg%um %Isf?omd% sglgtloprﬁ adglﬁﬂ untl 9&1 }(_Jhils ?ﬁ?ﬁ"egdﬂ?g (m 4H), 2.1
(m 1H), 2.0 dfoiiodévashibd #h Hine aBt)he oligabiB Iyans aﬂd-@'lpd dveb Sodjum su@bie,and. 35 (m 2H),
1.06 (d, 6H). d 191
(4,02 g, 16 sueciuesh ¥ BuaesbbilMpRRPODREL B didagiy1ana oel cifehsdBEPTTT) and
the mi xture ighgedetateddat roomtenperature for 1 h. The white precipitate Is
tittered of f,yvuasbes wsd%) RS sy asdz fHEd1HLRENEN( CbCthG\ﬂiJ%ﬁ‘B'Q@(s-ﬁh? sger |iquor

i s concentrat d h g 1eS filtered off and
dried under hﬁgrﬁ}gﬁ "ﬁ’n%k‘% %W>h7§84( 1{"@9} @égw'*ﬁy% g%%% g)' 649 §5_'FI\§I+&r 1H NWVR
(DVBO-d5): 6 ((ipqm)4 B o BH) 4.08 ﬂsH}H) 892 (nf,GH), 2H (m 721D 31 4&d(s, SR, 42TmO2H)(t, 1H),
6.97(d, 1H), 162274( |_q15 1H, 4.5 (d, 1H), 3.85 (d, 2H) 3.74 (m 1H), 3.41 (in,
1H), 2.88 (m -1),72.71 (m 2H), 2.38 (m 4H), 2.1 (m 1H), 2.0 (m 4H),
1,76(m 2H), 1.68 (m 2H), 1.55 (m 2H), 1.35(m 2H), 1.06(d, 6H),

(3)  Step C: 4{6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid piperidin-4-
ylamide (181)

183 from above (370 mg, 0.82 mmol) is dissolved in a 4M solution of HCI in dioxane (7.5 ml,
30 mmol} and stirred for 1 h at room temperature. Then the reaction mixture is evaporated,
dissolved in ethyl acetate and conc sodium hydroxide is added until a pH of 11 is reached.
The organic layer is washed with brine, dried over sodium sulphate and evaporated under
reduced pressure.

Yield: 300 mg (100%). MS (ES!): 351.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.74 (m, 1H),
8.51 (s, 1H), 8.35 (d, 1H), B.0O (d, 1H), 7.44 (d, 1H), 7.41 (s, 1H), 7.27 (dd, 1H), 7.11 {d,
1H), 7.00 (d, 1H), 3.95 (s, 3H), 3.84 (m, 1H), 2.98 (m, 2H}, 2.31 {m, 1H), 2.01 (m, 2H), 1.75
(m, 2H), 1.4 (m, 2H).



(3) Step C 4-1sobutoxy-1H I ndol e-2-carboxyllc acid [1-(2-hydroxy-ethyl)-

pi perldin-4-yll-amde (190) - 190 - 4-fsobutoxy-1HIndol e-2-carboxylic acid
80 (preparation see Exanple 8, 1 g, 4.29 mol) is suspensed in 5mlL of DWF,
cooled to OC and treated with HOnig's Base (1.46 m, 8.58 nmmi). The m xture
is stirred for 15 mn at 0OC. In a separate reaction flask, conmPound 192 (931
mg, 4.29 mmoD in 10 ml of DVF is cool ed#8-0C, treated with 10M agueous sodi um
hydr oxi de solution (0.858 nm, 8.58 nmol) and stirred for 15 min at this
tenperature. This solution is added to the above nentioned m xture, followed
by benzotri aExbmpleyvi4dxytri pyrrol i di nphosphoni um hexaf | uor ophosphat e (PyBOP,
2.34 g, 4.5 mol) and stirred for 4 h at roomtenperature. The reaction

m xture is dil with ethyl, acetate and wa j L odi ym hydr oxi de

sol uti on, wt*é&i@ﬁﬁx’ﬁ?yﬂﬂ'ﬂg"yéiﬂgg8‘?0;3{%'8?{&6%?@(@Qﬁ-gﬁwssoﬁ)%%é@ﬂ”%we&'%ude pr oduct ,
whi ch i s tr eaipeddind yhetbyippperidinid-flleanedt of and washed with ether. Yield: 657 ng
(83% . MS (EST 443.3 [MtHr, 1H NMR (DMSO-ds): 5 (ppm) 11.45 (s, 1H), 8.2 (d,
1H), 7.23 (d, 1H), 7.04 (t, 119, 6.97 (d, 1H), 6.45 (d, 1)-0, 4.5 (d, 11-),
3.85 (d, 2H) 3.74(m 1H), 3.4¥(m 1H), 2.88 (m 2H), 2.71 (m 2H), 2.38(m
4H, 2.1 (m 1H, 2.0 (m 41 0,/1.76 (m 2H), 1.68 (m 2H), 1.55(m 2H),
1.35(m 2H), 1.06 (d, 5H).

) ;‘C”“\_NQ..OH

This compound is synthesized from 4-{3-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid
[1-(2-hydroxy-ethyl}-piperidin-4-yl}-amide {184, preparation see below) and 2,2-Dimethyl-
propionic acid (38,48)-3-methyl-piperidin-4-y! ester (17) analogously to the method
described in example 150, followed by cleavage of the protecting group.

MS (ESI): 482 [M+H]", TH-NMR (DMSOQ-ds): 6 (ppm) 11.70 (s, 1H), 8.48 (br s, 1H), 8.30 (¢,
1H), 7.7 (dd, 1H}, 7.42 (d, 1H), 7.36 (s, t1H), 7.24 (t, 1H), 7.09 (d, 1H), 6.7 (d, 1H), 4.47 (d,
1H), 3.82 (s, 3H), 3.75 (m, 1H), 2.70 -2.90 (m, 5H), 2.31 - 2.41 (m, 4H), 1.86 - 2.04 (m, 3H),
1.66 - 1.82 (m, 3H), 1.46 - 1.62 (m, 3H), 1.3 - 1.44 (m, 2H), 0.88 (d, 3H).

Synthesis of 4-{6-Methoxy-pyridin-3-y[}-1H-indole-2-carboxvlic acid [1-{2-hydroxy-
gthyl)-piperidin-4-yl]-amide (134)

4-(6-Methoxy-pyridin-3-yI}-1H-indole-2-carboxylic acid piperidin-4-ylamide (181), 150 mg,
0.43 mmol) is dissolved in 3 mi of ethanol under argon, After addition of sodium carbonate
{182 mg, 1.7 mmol) and 2-brormo-ethano! (61 ul, .85 mmol), the reaction mixture is stitred
at 80°C for 13h. The mixture is diluted with methylene chloride, filtrated and the filtrate is
evaporated. Evaporation under reduced pressure gave 128 mg of crude product, which is
further purified by Flash-chromatography (dichloro methane / methanol / 25% ammonia
(90:9:1). Yield: 90 mg (53%). MS (ESI): 395.2 [M+H]".



Exanpl e 151 4-| sobut oxy- 1H i ndol e- 2- carboxylic acid {142-(4-hydroxy-azepa
n-1-y0-ethyl | - pi peridin-4-yl)- am de Thi s conmpound is synthesized

anal ogously to exanple 150 from 4-isobut oxy-1H i ndol e-2- carboxylic acid
11- ( 2- hydr oxy- et hy9- pi perl di n-4-y0-am de, 190 and azepan-4-ol. Yield: 36 ng
(80% . Ms (ES!): 457 [MtH], 1H- NWMR (DVBSO-di 3): 6 (ppm 11.45 (s, 1)-f),
8.19(d, 1H), 7.23 (s, 1H), 7.02 (1, 11-0, 6,96 (d, 1H), 6,44 (d, 1H), 4.35 (d,
1H), 3.84 (d, 2H) 3.80-3.62 (m 2H), 3.283(s, 1H), 2.88 (d, 2H), 2.68-2.30

(rii, 8H" 2.14-2.05 (m 1H, 2.0 (t, 2H), 1.83-1.34 (m 91-1)" 1.05 (d, 6H).
-191 - Exanple 152
Example 145

4-p-Tolyloxy-1H-indole-2-carboxylic acld {1-[(18,8aR)-1-(octahydro-quinotizin-1-ylymethyi]-

piperidin-4-yl}-amide
Q,
QO
O
Oy
H o

N

=

This compound is synthesized from the compound 185 (preparation see below) and
octahydro-2H-chinolizin-1-ylmethancl analogously to the method described in example 127.
Yield: 88 mg (34.9%). MS (ESI): 501 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.7 (s, 1H), 8.2
(d, 1H), 7.2 (d, 2H), 7.15 {d, 2H), 7.1 (s, 1H}, 6.85 (d, 2H), 6.47 (d, 1H}, 3.72 (m, TH), 2.8
(dd, 2H), 2.70 (d, 2H), 2.45 (m, 1H), 2.3 (s, 3H), 2.28 (m, 1H), 2.03 {dd, 1H), 1.1 - 2.1 (m,
19H).

Synthesis of 4-p-tolyloxy-1H-indole-2-carboxylic acid piperidin-4-ylamide [185):

Reaction Scheme 18:
0, &
@?_‘? g_ @\./&\—ﬁ_@ H2, PA-C @éQ_QHOH
D — S

TETU

(1)  Step A: 4-p-tolyloxy-1H-Indole-2-carboxylic acld {1-benzyl-piperidin-4-yl}-
amide (186)
4-p-tolyloxy-1H-indole-2-carboxylic acid (137} (850 mg, 3.2 mmeol} and 4-amino-N-
benzylpiperidine (605 mg, 3.2 mmol} are dissolved in 5 mi of DMF and after addition of
TBTU (1.2 g, 3.5 mmol) and ethyldiisopropylamine {2.2 ml, 12.8 mmol) the mixture Is stirred



4-1 sobut oxy- 1Hi ndol e- 2- car boxylic acid

(1-12-(3-am no-azepan-1-yl)-ethyll-piperidin-4-yl)- amde \-17 NH2 This
conmpound i s synthesi zed anal ogously to exanple 150 from

4-1i sobut oxy- 1H i ndol e-2- carboxylic add

[ 1- (2- hydroxy-ethyl)-piperidin-4-yll-amde, 190 and azepan-3-ylam ne. Yield:
46 ng (38% . Ms (ESI): 456,3 [ MtHr, | Fl.4BVMR (DMSO-de): 6 (ppm 11.5(s, 1H),
8.27 (d, 1H), 7.24 (s, 1H), 7.05 (t, 1H), 6.97 (d, 1H), 6.46 (d, 1H), 3.84 (d,
211), 3.80-3.70 (m 1I-t), 2,89(m 21-1), 2.79 (m 1H), 2.68-2.62 (m 1H),
2.60-2.52 (”ht“rBQm tefy %l?a’t@e%h}( %e@iﬁ%mn@ur&éeﬁpo%d(ﬁhlgﬂbﬁouu% %rgsl&éls(m 2H),
178172(m =70 (o 43735 (m 1H) .
1.32-1.22 ( Wedr@y[ :qutat%q_ndgvas |3étlj?§3\'§| NaHC 3soiu1£cm and brine. The

4- | sobut oxy- diganitEpdre ard-dEed BeXphiSD@aflirsted and evaporated under reduced pressure.

(1-12-(3-flu - pi.pe é@%’n- %eth i 4-yl)- amde To a suspension
of 190 (see g&%nﬁf@@ )O(Pi‘(%'} %(Ergrhm‘ﬁ? ﬂggﬁlfl uor opi peri di ne hydrochl ori de
(43 nmg, 0.208 mmol) and DIEA (0.189 m, 1.12 mol) in 0.5 m of propionitrile

i s added cyanonet hyl -tri phenyl phosphoni umiodide (81 ng, 0.336 mmol ), The

mxture is heappd 8tep¥G-4.-P6iybdy-NOsHRIe-LERbEGAS ALIH A@hUL1ARide frebhen di | ut ed
w th Et0Ac (20 a(tg m ) ar?(;@wassheg ?vvm ce with saturat eda?gdl um#bl carglongte dried

over sodi um BddCf{4a)ds rengd ineadasiafiied withergorcand devepdoniticrethapolf 1t (hérg, parifi ed by

Y] 0
Fmﬁﬂa:aahVi ﬁ%ﬁ%s dlssol@&%n‘lﬂo h%f%thaﬁg af¥1 63140/92!\4 3] a(‘ng’g‘%aged 'ﬁrﬂ;’lH) 7.22 (s,

1H), 7.02 (bhvpmgen%w%t feef"fefﬁoefa%fseﬁpsﬂwe "l'w? s ﬁltszfs Ouefﬂﬂﬁe anchevgporge®, (d, 2H),
3.74 (m 1H) yieR: B8y (98%) atH) whitd io48h. WD (ESHD3s0 Pa+L8- 2HARR (OMSB3dL b.(optyl (M 1H),

& (5 Ghl o b a)tai’@fﬁﬂ #%fdym?a&fﬂyf'& RGNS 3 a1y 82 W dpy 405

14- ( 2- pi peri tHn3.26 (nk &H L Y-(mpBIENG VY tsahil)d228 (s, 3H), 1.9 (m, 2H), 1.7 (m, 2H).

Altematively, the branched indole-2-carboxamides could be prepared g5 shown in reaction

schome 18.
Reaction Scheme 19:
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Example 146

4-1sobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1S-methyl-ethyl}-piperidin-4-yi]-
amide



Cl  This conmpound is synthesized anal ogously to exanple 150 from
4- (5- Chl oro- benzof uran- 3- yl nmet hoxy) - 1H i ndol e- 2- carboxylic acid
[ 4- (2- hydr oxy-et hyl)-phenyl]-am de (193, preparation see bel ow) and
Yield: 140 ng (67%9. MS (ES1): 528/530 [Whi], 1H- NWR (DVBO-de): 5
(ppm 11.69 (s, 1H), 10.00 (s, 1H), 8.28 (s 1H), 7,85-7.35 (m 611),

pi peri di ne.

7.25-7.00 (m 411), 6,75 (d, 1H), 5.40 ég
4H), 1.554.40 (m SH). Synthesis of 4-1 %’nl or o- benzol ur an- 3- yl met hoxyl
ndol e. 2-carboxyil c acid 14-42- hydroxy-ettivl)-phe nyll-amde (193i This

conpound i s synthesized anal ogously to exanple 42 from

4- (5- Chl or o- benzof uran- 3- vyl

m - 1H i ndol e- 2- carboxylic acid (97) and

2.70 (m 411), 2.60-2.20 (m

-1H-1

2- (4-am nc- phenyl)-ethanol. Yikeld: 1.59 g (69% of a whfte solid. M5 (ES!):

4611453 (MH-lit, 1H NVR (DVBO-
8.27 (s, 11-1), 7.80 (d, 1H),
111), 7.20-7.10 (m 311), 7.06
1H), 3.57 (in, 2H), 2,67 (t, 2

- 66

4- (5- Chl or 0o- benzof ur an- 3-yl et ho)y) 1Hi ndol e- 2- ar oxyilc acid
{4-12- (4-hydroxy-Pi Perid111- 1-yO-ethyt)-phenyl)-am de ci

(1)  Step A: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-{(2R-hydroxy-propyl)-
piperidin-4-yl}-amide (187)

A solution of the hydrochloride of 4-isobutoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide
{161) from Example 127 (300 mg, 0.85 mmol) in 5 m! of ethanol and tristhylamine (0.472 m,
3.4 mmol) is treated with R{(+)-propylene oxide (0.58 ml, 4.25 mmol) and stirred at room
temperature in a sealed vessel for 14 hours. Another portion of R(+}-propylene oxide {0.59
mi, 4.25 mmol) is added and stirring continued for 24 hours. The solvents are then
evaporated. The crude is re-dissolved in DCM and washed with 2N-NaCH and brine. The
organic layer is dried over anhydrous sodium sulphate and evaporated to give a white
powder.
Yield: 290 mg (91%). MS (ESI): 374.1 [M+H]", 1H-NMR (DMSO-dg): 8 {ppm) 11.45 (s, 1H),
8.22 (d, 1H), 7.22 (s, 1H), 7.03 (1, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.25 (br s, 1H), 3.84 (d,
2Hj), 3.75 (overlapping m, 2H}), 2.87 {m, 2H), 1.98-2.32 (m, 5H}, 1.76 (m, 2H} 1.58 (m, 2H),
1.05 (m, 9H).

(2)  Step B: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1S-methyl-
ethyl)-plperidin-4-yl]-amide
The alcchol (187} from above (100 mg, 0.27 mmol) is mixed with azepane (0.033 ml, 0.297
mmol), DIEA (0.227 ml, 1.35 mmol) and cyanomethyl-triphenyl phosphonium iodide (156 mg,
0.648 mmol) in 2 ml of propionitrile. The suspension is heated at 80 9 for 3 hours. The

resulting solution is cooled, diluted with EtQAc, washed with 2N-NaOH and brine, dried over

anhydrous sodium sulphate and evaporated. The crude material is purified by
chromatography on silicagel using DCM (saturated with ammonia) and MeOH (from 0% to
10%). ‘

Yield: 74 mg (61%). MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.43 (s, 1H),
8.2{d, 1H}, 7.22 (s, 1H), 7.02 {t, 1H), 6.96 (d, 1H), 6.44 {d, 1H), 3.84 (d, 2H), 3.72 (br m,

5 (ppn) 11.68 (s, 111), 9.98 (s, 111),
. (m 3H), 7.46 (d, 1H), 7,39 (dd,
, 1 ., 5.37 (s, 21-1) 4.59 (m



Thi s conpound i s synthesized anal ogously to exanple 164 from

4- (5- Chl oro- benzof uran- 3- yl nmet hoxy) - 1H i ndol e- 2- carboxylic acid

[ 4- (2- hydroxy-et hyl)-phenyl)-anfrite (193) and 2, 2- di met hyl -propionic acid

pi peridin-4-yl ester, followed by renoval of the protective group by sodium

nmethylate. Yleld: 28 ng (34.9%. MS (ES!): 528/530 [ MtH, 1H NVR (DVMBO-d5): 5
(ppm 11.68 (s, 1H), L27 (s, 1H), 7.63 (ds 1H, 7.70-7.60 (in, 3H), 7.48 (d,

1H), 7.38 (dd, 11-0 (s, 1H), 7.20- 7.00 (in, 4H), 6.75 (d, 1H), 5.37 (s, 2H),
4.49 (d, 111), 3.42 (m 1H, 2.80-2.60 (m 4H) 2. 45 2.40 (m 1H), 2.10-1.95
(m 3H), 1.7 2 1,30

4-aryt-indol H& Zggﬁ(ﬁ’?@rﬁ*)d%%ééézm ?étﬁe% éﬁ Qaér ev b‘{/%a'1 gﬁ%lgPH}:B?Jspl i ng of

t he 4- brono{d,8Hp&5 M, SHlf.boxam des with the correspondl ng aryl -botonic acids
(Reaction Schene a Reaction Schene 21: Exanpl e 166

4- Phenyl - 11- 1-i ndol e- 2- car boxyl i o acid

[ 1- (2- azepan- 1 yl - ethyl) pi peridin-4-yli-amde - 194 -
Example 147

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1R-methyl-ethyl)-piperidin-4-yi}-

amide
hd
H}{O

The title compound is prepared as described in Example 83 from 4-Isobutoxy-1H-indole-2-
carboxylic acid piparidin4-ylamide (161), S(-)-propyiene oxide and azepane.

Intermediate 4-lsobutoxy-1H-indole-2-carboxylic acid [1-(2S-hydroxy-propy!)-piperidin-4-yl}-
amide (188} and final product had MS and NMR spectra identical to the (R)-enantiomers of
Example 145,

Example 148

4-(Furan-3-ylmethoxy)- 1H-indole-2-carboxylic acld [1-(25-azepan-1-yl-propyl)-piperidin-4-yil-

amide 9/0
W;CN}NQ

S(-)-propylene oxide (21.2 ml, 302.5 mmol) and azepam (3.41 mi, 30.25 mmol) are mix¢ed in
10 mi of ethanol and stirred in a s=aled vesssl for 24 hours. The solvents are then



Brom ndol e 194 (preparation see below 150 ng, 0.335 nmol), Phenyl-boronic
acid (82 ng, 0.67 mmol) and tri phenyi phosphine (26.4 dig, 0.112 nmol) are
dissolved In 10 m of toluene. After addition of 1 m of ethanol, argon is
flushed through the m xture for 30 mn. Then Pd(I1l)acetate (3 ng, 13.4 inp and
2M aqueous sodi uncarbonate (0.67 m, 1.34 nmol) are added. The m xture is
stirred under reflux for 3 h. After cooling down to r.t., the mxture is
treated with 30 ml of ethyl acetate and187 % aqueous NaHCO3 sol uti on and
filtrated over ceifte. The organic |layer is separated and evaporation under
reduced pressure gave 170 rng of crude product, which is further purified by
fl SS h chr Oln':i'fe%bﬁlfﬁﬂ)épé felciueia oy 6f 1- azepdiry1 yl@&@lhlgctmmmtsl(‘tsa@/;s ﬂ.fﬁnﬁlitl’\l/a?m 90: I11 éz)
and crystallization Yield: 46 ng (30% of a ite solid,
M5 (EST 445,?'@%%‘1” ET&W%S_L%LC{%‘ d6): 5 (ppm) 11.64 (s, 1H), 8.25 (d, 1H),
7,63 (d, 2H) Thdalbdhol(d8h} fradapbove. (ﬂ@mg|m052ﬂmdt))i$ mire@with &{furamMp-yimetid3y)(1thd, MD, 7. 08
(d, 1H), 3.7 1 929 (|n
o) 1 7 mrebby b ada i thande fs kB qabe Sy IRgladhn B o 21 g
[1-(2- azepanOEJydmOQt PIER YO. B2 7ol §.8F emal) pirg cyametu'dl-m@myl pRpsphonium lodlde

4- Br or no- 1H'|£ o8 Fnﬂ{or)‘ﬂ?%lnFd?p%iloqltrﬁelTﬁeQJspéﬁssln singhttd at 90 CforBhours
1- (2-azepan-1l-yl-e ylamne tri h¥drochlor|d (5) (2.1 g, 31

nmmof) and DI ERE Pﬂ“l@gﬁf’%’m"ﬁcqﬂeﬁnﬁ'}f@&’F%E@%s‘t‘ﬁs Wil srPriae f€bher e in
DVF (25 m ). oldrBitydfods sod@im stiphatdid pvapsrapd ded calie rr@@ﬁfamsemﬂ%@ﬁyur e. The
reaction mxture s |rr eva or vacuum
di ssol ved in ET'H@tPg{E@'g Ca&ﬁ'djs{ﬂﬂg%ﬁs?%m%gwﬁ 'R %'6/3 gé’%@?‘%@ﬁ&% sol uti on.
The organic [tegers are dr| ed over sodium sul fate. Evapor ation under reduced

pressure Gaverf, % g (8390yelEoh w%ﬁfgm oo bER iy, 449-1

[ MbHr, 1H NNRg gi , 7.25
(d, 1H), 7.28(4(d, m 7.8 (mHJ(g&B (sLHy), 7.32 a1 0&111)1%')26@@( )62% 12*)55 2.68 (m
6H), 2.4 (m G%Q(dl)lH) 8088, 0Ry, 32bNm, 1H),AB15m. 95k 8H), L6&¢rd., 4@2(2%3 #O), 2.6xanpl e 157

RIS TR B Uit

Exampie 149

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2R-azepan-1-yl-propyl}-piperidin-4-yl]-

Iamide
O
e
0
o4

The title compound is prepared from 4-(furan-3-yimethoxy)- 1H-indole-2-carboxylic acid
piperidin-4-ylamide (165) as described in Example 133 using R(+)-propylene oxide instead of
the {S}-enantiomer.

MS and NMR spectra are identical to its enantiomeric example 148.



Thi s conpound is synthesized from conmpound 194 (see exanple 156) and
4-trifluoronet hyl phenyl boronic acid anal ogously to the nethod described in
Exanpl e 156. Yield: 35 ng (20% of a white crystals; Ms (ESI): 513 [ MtHr,

1H- NWR (DVBO-de): 5 (ppm 1115 (s, 1H), 8.25 (d, 11-1), 7,85 (s, 4H), 7,48 (d,
1H, 7.32 (s, 1H, 7.28 (dd, 1H), 7.15 (d, 1H), 315 (m 1H, 2.87 (m 2H),

2.5-2.6 (in, 6H), 2.38 (iii, 2H), 2.0 (mgg2H), 1.78 (m 2H), 1.48-1.55 (m
10H). Exanple 158 4-p-Tol y1-11-1-indore-2-carboxylic acid

[ 1- (2-azepan-1-yl -et hyI) pi per|d| n- 4- A—am de - 196 - Yield: 40 ng (26% of a
white foam 4 . { g,H) 5.25

(d, 11-1), 7¢ o e S S : in3) .2(dd
1H), 7.05 (dg211- 1) 3,75 (m 1H), 2.5-2 (m 8H) 2,38 (s, 3H) '2.33-2.4 (m
2H), 2.0 (m 2H), 1.75 (m 2H), 1.48-1.55(m 10H). Exanple 159

4- (4- Di et hyl am no- phenyl ) - 1H-i ndol e- 2- car boxylic acid

[ 1- (2-azepangi-Vyi-ethyl)-pl peridin-4- yl}-amde This conpound is synthesized
from conpoungﬂjgﬁl{%?%%%grml e 166) and (4- dinethyl arnino-phenyp-boronic acid
anal ogously to jf he nethod described in Exanple 166. Yield: 45 ng (28% of a
white foam NEggEgph_488n_?< [MrHr 1H NWVR (DVMSO-d6): (ppm) 11.55 (s, 1H), 8.25

(d, 1H), 25 (m 3H), 7.07 (m 2H), 3.8 (s, 3H),
3.78(s, 3H) 3’"75(111—-1% (n?“ 2H), 2.57(m 6H), 2.38 (m 2H), 2.0 (m1,75
(in, 2H .5 Q(n 5 (m 10H)ﬂ3
"V‘lif'm L
3?{ / I?; O, ﬁ%@xm
R N 4 &‘V_\\’r’” L o
_O—\—OH " RS ){R‘ H_Q_\—OH_’_-M R1 —@—\_J{a
RTRENH RE Ry

' Example 150

4-|sobutoxy-{H-indole-2-carboxylic acid {1-[2-(3,8-dihydro-2H-pyridin- 1-yl}-ethyl]-piperidin-4-

¥
0o

1,2,5,6-Tefrahydropyriding {25.4 pl, 0.279 mmol), cyanomethyl-triphenyl phosphonium iodide
(162.5 mg, 0.6686 mmol} and Hinig's base (171 ul, 1 mmol) are added subsequently to a
suspension of 190 {preparation see below) (100 mg, 0.279 mmol} In 4 ml of propionitril. The
mixture is stirred for 2h at 100°C, then diiuted with ethyl acatate, washed with 1N sodium
hydroxide sofution and brine and dried over sodlum sulfate. Evaporation gave 138 mg of

yl}-amide

crude product, which is further purified by preparative HPLC (RP, acetonitrile / water).
Yield: 55 mg (47%). MS (ES1): 443.3 [M+H]", 1H-NMR (DMSO-da): 3 (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 {t, 1H), 6.87 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H), 3.85 {d, 2H)



Exanpl e 160 4-Benzo[ 1, 2, 5] oxadi azol - 5-y1-1H i ndol e- 2- car boxyl I ¢ aci d

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4- yll-am de - 197 - This conpound is
synt hesi zed from conpound 194 (see exanple 156) and

benzo[ 112, 5] oxadi azol -5-yl -bororric acid anal ogously to the nethod descri bed
in Exanple 156, Yield. 85 ng (39% of a mhite crystals M5 (ESI): 487.1

[ hA+Hr, 1H NVR (DhASO-d6): (PPm 11.8 (§ 8 3 (d, 1H, 8,2 (s, 1H), 8.18
(d, 1H), 7.95 (d, 1H), 7,62 (m 11-9, ?% 7.3 (d. 1H), 3.75 (iii
1H), 2.87 (in, 2H), 2.5-2,6 (m 6H), 236(n12H) 2()(m 2H), 1.75 (m 2H),

acid [1-(2 adpam P L) 2B R bl An 20, Lt 2 e R EB G T

synt hesi zed fd,Hpm?Sm‘rmﬂl,chB:l(eﬁzl(l)saa% an.2mpl1e851863H)ahd® (E46Het hoxyphenyO- bor oni ¢
acid anal ogously to the nmethod described in Exanple 166. Yield: 22 ng (38%
of a white foam M (ES!): 475.4 [MtHr, 1H NVR (DVBO-d6); 5 (ppn') 11 59 (s
1H), 8.23 (d,Syntiesispfddsobritoxpy a2-campxyipmctd F1-@shydroxy-e i

6.85 (d, ' 21-1), 3.75 1H) . 2. 07 2.87 2H), 2. 56’ 6
2.48 Em 2H) , 2?0 (m 2I(—|)m 1H)77 (m “z“(ﬁ'?"%(m 1glrpl) |I;)xarrple 1gr2n v

{1}  Step A: [1-{2-Hydroxy-ethyl)-plperidin-4-yi]-carbamic acid tert-butyl ester
(191}

Piperidin-4-yl-carbamic acid tert-butyl ester (5 g, 25 mmol) is dissolved in 100 ml of ethanol.
After addition of sodium carbonate (10.6 g, 100-mmol), 2-brome-ethanol (3.55 mi, 50 mmol)
is added dropwise. The reaction mixture is refluxed for 16 h and then evaporated. The
residue is dissolved in 100 ml of dichloromethane and filtrated. The residue is washed with
DCM. The combined filtrates are evaporated, which afforded 10.1 g of a yellow oil, which is
further purified by flash chromatography (silicagel, DCM / methanol / conc. ammonia 80:8:1).
Yield: 4.02 g (86%) of a white solid. MS (ESI): 443.3 [M+H]", 1H-NMR (DMSQ-tg): & (ppm}
11.45 (s, tH), 8.2 (d, 1H), 7.23 (d, 1H}, 7.04 {t, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H),
3.85(d, 2H) 3.74 (m, 1H}, 3.41 (m, 1H}, 2.88 (m, 2H), 2.71 (m, 2H}, 2.38 (m, 4H), 2.1 (m,
1H}, 2.0 {m, 4H), 1.76 (m, 21}, 1.68 (m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.06 (d, 6H).

(2)  Step B: 2{4-Amino-piperidin-1-yl}-ethanol {152)
Compound 191 (4.02 g, 16.46 mmol) are treated with 4M HCl in dioxane (60 mi, 240 mmal)
and the mixture is stirred at room temperature for 1 h. The white precipitate is filterad off,
washed with ether and dried under high vacuum. The mother liquor Is concentrated and
treatred with ether. The white solid is filtered off and dried under high vacuum.
Yield: 3.42 g (95.9%). MS (ESI): 443.3 [M+H]’, TH-NMR (DMSO-da): & {(ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 6.97 {d, 1H), 6.45 (d, 1H), 4.5 (d, 1H), 3.85 (d, 2H)
3.74 (m, 1H), 3.41 (m, 1H), 2.88 (m, 2H), 2.71 {m, 2H), 2.38 (m, 4H), 2.1 (m, 1H), 2.0 (m,
4H), 1.76 (m, 2H), 1.68 (m, 2H}, 1.55 (m, 2H), 1.35 (m, 2H}, 1.06 (d, 6H).

(3)  Step G: 4-Isobutoxy-1H-indole-2-carboxyllc acid [1-(2-hydroxy-ethyl)-
piperidin-4-yi]-amide {190)



- 198 - Fro j-NO This conpound is synthesized from conpound 194 (see exanpl e
156) and 3-cyano-phenyf boronic acid anal ogously to the nethod described in
Exanpl e 156. Yield: 115 ng (55% of a white crystals; MS (ESI): 470.1 [ MtHr,
1HNWR (DVMSO-de): 5 (ppm 11.75 (s, 1H), 8.38 (d, M), 8.05 (s, 1H), 7.98 (dd,
1H, 7.88 (m 1H, 7.72 (dd, 1H), T47 (d, 1H, 7.3 (d, 1H), 7.25 (d, 1H), 7.15
(d, 1H, 3.75 (m 111), 2.87 (m 2H), 2.448-2.6 (m 6H), 2.37 (m 2H), 2.0 (in,
2H), 1.75 (m 21-0, 1.47-1.58 (m 10H). Exanple 163

4- (4- Et hoxy- phenyl ) - 1H-i ndol e- 2-car boxylic acid

From conpound Sh40 fe HEnba g abAACadk I bR SKY LR RRIR A F 2o PRI ot 26
anal ogous| y ®espeted i gHOMEsOPiet kol T mniikeats) with 'Bi.g’sﬂéﬁ d:4640, $%f (24% of
bei ge cryst akrrio) Mpe(rfprlis:is 48réd Idvh binin et GhANIR {dablate ftion fidsRWBInpdihdGeg s, 1H),
g'H)Z 5 (d, 1M ’(93? 'm5g.7$.g§ m%m'ER) 'in 170' r:n)’|8 of Bﬂdr: isl Qoled Io‘ 03% tgeséted%tﬂ)mnﬂ?aqgeo Q (sjddiu]rhm » 7-05 (d,
hydroxide solution (0.858 ml, 8.58 mmoi) and stirred for 15 min at this temperature. This
solution is added to the above mentioned mixture, followed by benzotriazol-1-yl-
oxytripyrrolidinphasphonium hexafluorophosphate (PyBOP, 2.34 g, 4.5 mmol) and stirred for
4 h at rcom temperature. The reaction mixiure is diluted with ethyl acetate and washed with
2N sodium hydroxide solution, water and brine. Evaporation gave a semisolid, vellow crude
product, which is treated with ether, filtered of and washed with ether.
Yield: 657 mg (83%). MS (ESI): 443.3 [M+H]', 1TH-NMR (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 6,97 (d, 1H), 6.45 (d, 1H), 4.5 {d, 1H), 3.85 (d, 2H)
3.74 (m, 1H), 3.41 (m, 1H), 2.88 (m, 2H), 2.71 (m, 2H), 2.38 {m, 4H), 2.1 (m, 1H), 2.0 (m,
4H}, 1.76 (m, 2H), 1.68 (m, 2H), 1.55 (m, 2H}), 1.35 (m, 2H), 1.06 (d, 6H).

Example 151

4-{sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-yI}-

amide
g <
H
N
AN ,
o0,

This compound is synthesized analogously to example 150 from 4-isobutoxy-1H-indole-2-
carboxylic acid [1-(2-hydroxy-ethyl)-piperidin-4-yl]-amide, 190 and azepan-4-ol.

Yield: 36 mg (80%). MS (ES1): 457 [M+H]", TH-NMR (DMSQ-de): & {ppm) 11.45 (s, 1H),
8.19(d, 1H}, 7.23 (s, 1H), 7.02 (t, 1H), 6.96 (d, 1H), 6.44 (d, 1H), 4.35 (d, 1H), 3.84 (d, 2H)
3.80-3.62 (m, 2H), 3.28 (s, TH), 2.B8 (d, 2H), 2.68-2.30 (m, 8H), , 2.14-2.06 (m, 1H), 2.0 {t,
2H), 1.83-1.34 (m, SH), , 1.05 (d, 6H).



7.02 (d, 1H, 4.07 (q, 2H, 3.75 (m 1H), 2.85 (n, 2H), 2.50-2.58 (m 6H),
2.38 (m 2H), 2.0 (m 2H, 1.75 (m 2H), 1.48-1.58 (in, 8H, 1.38 (t, 3H).
- 199 - Exanple 164 4-(3-(3-Methoxy-propoxy)-phertyll-1Hi ndol e-2-carboxylic
acid [1-(2-azepan-1-yl-ethyl)- piperidin-4-ylyam de This conpound is

synt hesi zed from conpound 194 (see exanple 156) and

[ 3- ( 3- net hoxypr opoxy) - phenyl ] -boronic a anal ogously to the nethod
described in Exanple 156. Yield: 160 ng % 7% of beige foam M (ESI): 533.2
[ MEHr, 11-1-NWVR (DMBO-d6): a (ppm 11.65 (s, 1H), 8.28 (d, 1H), 7.38-7.43 (m
2H), 7.32 (s, 1H, 7.2-7.25 (m 2H), 7.15 (m 1H), 7.08 (d, 1H), 6.95 (dd,
1H), 4.1 (t, Exafpled525 (m 1H), 3.48 (t, 21-9, 3,25 (s, 3H), 2.85 (m 2H),
2.48-2.58 (m 8H), 2.35 (m 2H), 1.95-2.04(m 4H), 1.75 (m 2H), 1.48-1.6 (m

10H) . Bxanpl g 1488 oxy-1H-indole-2-carboxylic acid {1-[2-(3-amino-azepan-1-yl)-ethyll-piperidin-4-yi}

amide
S
W‘C”‘\_NO
ﬁ 0

NH,

This compound is synthesized analogously to example 160 from 4-isobutoxy-1H-indole-2-
carboxylic acid [1-(2-hydroxy-ethyl)-piperidin-4-yl]-amide, 180 and azepan-3-ylamine.

Yield: 48 mg (38%). MS (ESI): 456.3 {M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5(s, 1H), 8.27
{d, 1H), 7.24 (s, 1H), 7.05 {t, 1H), 6.97 (d, 1H), 6.46 (d, 1H), 3.84 (d, 2H), 3.80-3.70 (m, 1H},
2.89(m, 2H), 2.79 {m, 1H), 2.68-2.62 (m,1H), 2.60-2.52 (m,4H), 2.43-2.27 (m, 3H), 2.15-
2.05 (m, 1H), 2.05-1.95 {m, 2H), 1.78-1.72 (m, 2H), 1.70-1.68 {m, 2H), 1.60-1.50 (m, 6H),
1.43-1.35 (m, 18), 1.32-1.22 (m,1H), 1.05 (d, 6H).

Example 153

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl}-ethyll-piperidin-4-yl}-

amide

GO

To a suspension of 190 {see example 150) {100 mg, 0.28 mmal), 3-flucropiperidine
hydrochloride (43 mg, 0.208 mmol) and DIEA (0.189 ml, 1.12 mmol) in 0.5 ml of propionitrile
is added cyanomethyl-triphenyl phosphonium iodide (81 mg, 0.336 mmol). The mixture is
heated at 80°C for 14 hours. The resulting solution is then diluted with EtOAc (20 ml} and
washed twice with saturated sodium bicarbonate, dried over sodium suifate and evaporated.
The crude product is further purified by preparative HPLC.



4- (4-Trifl uoromet hoxy-phenyl)-1Hi ndol e- 2-carboxylic acid

(1-(2-azepan-1-yl -ethyl)-piperidin4-yl-am de This conpound is synthesized
from conmpound 194 (see exanple 166) and 4- Trifl uorornethoxy-phenyl boronic
acid anal ogously to the nethod described in Exanple 56. Yield: 75 ng (92% of
white foam M (ESI): 529 | MtH, 1H NWR (DMSO-d6): 5 (ppm 11.7 (s, 1H), 8.28
(d, 1H, 7,78 (d, 2H), 7.50 (d, 2H), 7449¢d, 1H), 7.3 (s, 1H), 7.25 (dd, 1H),
7.08 (d, 1H, 3.75 (m 1H, 2.87 (rn, 2H), 2.5 - 2.6 (m 6H), 2.38 (m 2H),
2.0 (in, 2H), 1.75 (m 2H), 1.48-1.8 (m 10H). - 200 - Exanple 166

4- (2, 4- Di met iy sphg akg)- MiSHEIE o4es R4t HPKWIRI (DMBOH): 3 (ppm) 11.43 (s, 1H),

ot oo 9l 1L d2bls S e Tk I e e e o SRR ST onSet s et 5"
anal ogousl y 24}, 8Ré {met-houeaes ex), B&a (m,nHE2ar8.48 (16 6H), m1¢md1H)12®(mrgqu 53% of a

b i 5 Fifi, 1 NVR (DMVBO-c18)- 6 11. 45 1H)
Seng(doame@%ggmy %%—ﬁ?df?w (d 11 RS (dd.Cng, 6 ggp??j, 1H) | (s, 41

Example 154

4-(5-Chloro-benzefuran-3-yImethoxy)-1H-indole-2-carboxylic acid [4-(2-piperidin-1-yl-ethyl)-
phenyl]-amide
Cl

Qf@*wo

This compound is synthesized analegously to example 150 from 4-(5-Chloro-benzofuran-3-
ylmethoxy)- 1H-indole-2-carboxylic acid [4-{2-hydroxy-ethyi}-pheny!]-amide (193, preparation
see below) and piperidine.

Yield: 140 mg (87%). MS (ESI): 528/530 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.89 (s,
1H), 10.00 (s, 1H), 8.28 (s, 1H), 7.85-7.35 (m, 6H), 7.25-7.00 (m, 4H), 6.75 {d, 1H), 5.40 {2,
2H), 2.70 (m, 4H), 2.60-2.20 (m, 4H), 1.55-1.40 (m, 6H).

Synthesis of 4-(5-chioro-benzofuran-3-ylmethoxy|-1H-indole-2-carboxylic acid [4-(2-

hydroxy-ethyl}-phenyll-amide (193)

This compound is synthesized analogously to example 42 from 4-{5-Chloro-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid (97) and 2-(4-aminc-phenyl)-athanol.

Yield: 1.59 g (89%) of a white solid. MS (ESI): 461/483 [M+H]’, 1TH-NMR (DMSO-ds): &
{(ppm) 11.68 (s, 1H), 9.98 (s, 1H), 8.27 (s, 1H), 7.80 (d, 1H), 7.70-7.60 (m, 3H), 7.46 (d, 1H),
7.38 (dd, 1H), 7.20-7.10 (m, 3H), 7.08 (d, 1), 6.75 (d, 1H), 5.37 (s, 2H) 4.59 (m, 1H), 3.57
(m, 2H), 2.67 (1, 2H).



6.9 (d, 1H), 6.7 (d, 11-1), 6.65 (dd, 1H), 3.84 (s, 3H), 3.73(m 1H), 3.68 (s,
3H), 2.85 (in, 2H), 2.47-2.58 (m 8H), 2.35 (m 2H), 1.98 (m 2H), 1.75 (m
2H), 1.47-1.58 (m 811). Exanple 167

4- (3, 4- Di et hoxy- phenyl ) - 1H I ndol e- 2- carboxylic acid

[ 1- (2-azepan- 1-yl -ethyl )-piperldln-4-y11- am de This conpound is synthesized
from conmpound 194 (see exanple 156) and (3, 4-di net hoxyphenyl)-boronic acid
anal ogously to the nethod described in-BfAnple 156. Yield: 65 ng (29% of
white crystals; Ms (ESI): 505.2 (W&, 1H NWVR (DMSO-d6): 6 (ppm) 11.6 (s, 1H),
8.25 (d, 1H),(m 2H), 7.15-7.25 (m 3H), 7.07 (m 2H), 3.8 (s, 314), 3.78

201 - Example 155

4-(5-Chloro-benzofuran-3-yimethoxy)- 1 H-indole-2-carboxylic acid {4-[2-(4-hydroxy-piperidin-

1-yh)-ethyl]-phenyl}-amide
Cl

I 0
0 A 0 N
| | N)—Z(H : r— D—OH

This compound is synthesized analogously to example 164 from 4-(5-Chloro-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid [4-(2-hydroxy-ethyl}-phenyll-amide (193) and 2,2-
dimethyl-propionic acid piperidin-4-yl ester, followed by removal of the protective group by
sodium methylate.

Yield: 38 mg (34.6%). MS (ESI): 528/530 [M+H]', 1H-NMR (DMSO-dg): & (ppm) 11.68 (s,
1H), 8.27 (s, 1H), 7.63 (d, 1H}, 7.70-7.60 {m, 3H), 7.45 (d, 18}, 7.38 (dd, 1H) (s, 1H), 7.20-
7.00 {m, 4H), 6.75 (d, 1H), 5.37 (s, 2H), 4.49 (d, 1H), 3.42 (m, 1H), 2.80-2.60 (m, 4H), 2.45-
2.40 {m, 1H), 2.10-1.95 (m, 3H), 1.75-1.85 (m, 2H}, 1.45-1.30 (m, 2H).

The 4-aryl-indole-2-carboxamides are generaily prepared by & Suzuki coupling of the 4-
brome-indole-2-carboxamides with the corresponding arvi-boronic acids (Reaction Scheme

15).
Reactlon Scheme 21:
Ar-B(OH),
PP
Pd{lacetate
Br g "‘:CJO’ Ar
le«c tolwens / sthanol Raﬁjg_éo
R4 ~RT R4 N -R7
RS ke rs e :

Exaraple 156

4-Phenyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yll-amide



(s, 3H, 3.75(m 1H), 2.88 (m 2H), 2.57(m 61-1), 2.38 (m 211), 2.0 (m 2H),

1.75 (m 2H), 1.5 (m 4H), 1.75 (m 10H). Exanple 168

4- Benzol[ 1, 3] di oxol - 5-y1- 1H4Andol e- 2- car boxyl fc aci d

11- (2-azepan-1-yl -ethyl)-piperidin-4-ylb am de CP-A This conpound is

synt hesi zed from conpound 194 (see exanple 155) and benzo[ 1, 31di oxol-

5-yl -boronic acid anal ogously to the neflffod described in Exanple 168. Yield:

75 ng (34% of a white crystals; Ms (ESI): 489.1 (MtHr, 1H NVR (DMSO-de): 5

(ppm 11.6 (s, 11-1), 8.28 (d, 1H), 7.38 (d, 1H), 7.3 (m 1H, 7.2 (d, 1H),

7.18 (m 1H), 7.1 (dd, 1H), 7 04 (dd, if-fl, 6.08 (s, 2H), 3.75(m 1H),

2.87(m 2H), 148-2.6 (in, 6H) 37 (m 2H), 2.0 (m 2H, 1.75 (m 2H),

1.47-1.58 (m 10H). Exanple 16¥ 4-Pyridin-4-y1-1H i ndol e-2-carboxylic acid

[ 1- (2- azepan- 1-yl - et hyl ) - pi peridi n: 4-pl) - anm de Thi~g conpound is synthesized

from conpound 194 (see exanpl & 1p6)—dnhd i_?/—ﬁn4-y boroni ¢ acid anal ogously

to the nmethod described I n Exawl a 16g,—@l X (539 of beige crystals;

M5 (ES)): 446.2 [M+H], 1H NWR ( -do) : (pprri) 11.8 (s, MO, 8.68 (d, 2H),

8.3 (d, 1)1) ; ( i f _ p s 3 , 1.2 -
Broznrﬁglg 1?Hp%atlgn2é8e§3b@§wj f Sg g, Oésigmﬁzaﬁ 6Phga|rﬁn9 bgr%g@ a&?&&%%ﬁ@m

202 - (d, 1H), 3. 2. m , , 2.45-2.6 8 2H), 2.0
(m 2H), 1.786(mmoRpsd trighenglphosghipg26.¢ag) U112 mmoi) are dissolved in 10 m! of toluene.

After addition of 1 ml of ethanol, argon is fiushed through the mixture for 30 min. Then
Pd{ll)acetate (3 mg, 13.4 ymeol) and 2M agueous sodiumcarbonate (0.67 ml, 1.34 mmol} are
added. The mixture is stired under reflux for 3 h. After cooling down to r.t., the mixture is
treated with 30 ml of ethyl acetate and 5 % aquecus NaHCO3 selution and filtrated over
celite. The organic layer is separated and evapcration under reduced pressure gave 170 mg
of crude product, which is further purified by flash chromatography (silica gel, ethyt acetate /
methanol conc. NH3 80:10:2) and crystallization from ethyl acetate.

Yield: 45 mg (30%) of a white solid; MS (ESI): 445.4 [M+H]", 1H-NMR (DMSO-dg): 6 (ppm)
11.64 (s, 1H), 8.25 (d, 1H), 7.63 (d, 2H), 7.50 (dd, 2H), 7.40 {m, 2H), 7.31 (s, 1H), 7.23 (dd,
M), 7.08 (d, 1H), 3.73 (m, 1H), 2.85 (m, 2H), 2.57 (m, 6H), 2.36 {m, 2H), 1.99 (m, 2H), 1.74
(m, 2H), 1.52 {m, 10H).

(1)  4-Bromo-1H-indcle-2-carboxylic acid [1-(2-azepan-1-yl-athyl)-piperidin-4-y[]-

amlde (194)
Br
Cr
SN

4-Bromo-1H-indcle-2-carboxylic acid (1.5 g, 3.1 mmo}), 1-(2-azepan-1-yl-ethyl)-piperidin-4-
ylamine tri-hydrochloride (5) (2.1 g, 3.1 mmol) and DIEA (4.3 mi, 12.4 mmol) are dissolved
under argon atmosphere in DMF (25 ml). TBTU (2.3 ¢, 3.4 mmol) is added at room
temperature. The reaction mixture is stirred for 2 h at r.t., evaporated under high vacuum,
dissolved in ethyl acetate and washed twice with 5% aqueous NaBCO3 sojution. The
organic layers are dried over sodiumn sulfate. Evaporation under reduced pressure gave 1.3
g (93%) of a beige solid.



Exanpl e 170 4-(6- Met hoxy-pyridi n-3-yl)-1Hindol e- 2-carboxylic acid
[ 1- (2-azepan-1-yl-ethyl)-piperidin-4-yl]- amde This conpound is synthesized
from conmpound 194 (see exanple 156) and (6-nethoxypyridin-3-yl)-boronic acid
acid anal ogously to the nethod described in Exanple 166. Yield: 125 ng (59%
of a white crystals; M5 (ES1): 476.4 [TOM+, 1H NWVR (DMSO-d6): (ppm 11.65 (s,
1H, 8.48 (d, 111), 8.3 (d, 1H), 7.98 (dd, 1H), 7.42 (d, 1H), 7.35 (s, 1H),
7.24 (dd, 11-1), 7.08(d, 1H), 6.97 (d, -18%1), 3.93 (s, 3H), 3.75(m 1H), 2.87
(m 2H), 2.48-2.6 (m 6H), 2.35 (m 2H), 2.0 (m 2H), 1.75 (m 2H), 1.47-1.58
(m 10H). Exanple 171 4-(4-Ethoxy-phenyl)-1Hindol e-2-carboxylic acid
[1-( ﬁ pi pe(r]I i THSNESH: yk7. etdagl‘[wfiﬂ]bemmmmsa)io) fe(nbrd)leﬂ SThi B chsh aink 7.4s
synt hesi ze _
(3 et hoxy phelsy 17 ion Bt Lays R7RBMSAE9 B6F, A ZMEMD 285288 M 1\ Eyampl o
156. - 203 8H)YR-4[rd: 2H.ODOT. elzﬁa%mm 2B 1 %M%W@%ﬂs MBS (ESI): 475 [ MHL*,
1H NVR (DVMBO-de): 6 (pprr) 11.6 (s, 1H), 8.25 (d, 111), 7.55 (d, 2H), 7.35 (d,
1H), 7.3 (s, 1H) 7. (dd V-1), 7.05 (d, 2H), 7.02 (d, 111), 4.08 (q, 2H,
3.73 (m 1H) E%?é 2 25-24 (m BH, 20 (m 2H, 1.75(m 2H),
1.3-1.57 (rn 8 (t 3H). (1) 4- Brono- 1H- I ndol e- 2-carboxylic acid
(1-(2-pfperidin- 111 et hyl) - pi peridin-4- ylFam de (195)
4-{4-Trifluoromethyl-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-piperidin-4-

yll-amide

FLF

C
crateas

This compound is synthesized from compound 194 (see example 156) and 4-trifluoromethyl-
phenyl boronic acid analogously to the method described in Example 156.

Yield: 35 mg (20%) of a white crystals; MS (ESI): 513 [M+H]", 1H-NMR (DMSO-dy): § (ppm)
11.75 {s, 1H}, 8.25 (d, 1H), 7.85 (s, 4H), 7.48 (d, 1H), 7.32 (s, 1H), 7.28 {dd, 1H), 7.15 (d,
1H), 3.75 {m, 1H), 2.87 (m, 2H), 2.5-2.6 (m, 6H), 2.38 {m, 2H}, 2.0 (m, 2H), 1.78 (m, 2H),
1.48-1.55 (m, 10H).

Example 158

4-p-Tolyl- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-amide

»
Srate™a®

This compound is synthesized from compound 194 (see example 158) and 4-p-tolyl boronic
acid analogously to the method described in Example 156.



This conmpound is synthesized from 4-brono-1Hi ndol e-2-carboxylic acid and

am ne 4 anal ogously to the nethod descri bed above for the synthesis of 194
(see exanple 156). Ms (ES1): 433, 435 [ M+1-12t, 1H NVMR (DMSO-de): 6 (ppm 11.9
(s, 111), 8,4 (d, 1H, 7.4 (d, 1H), 7.23 (d, 1H), 7.19 (s, 1H), 7.08 (dd, 1H),
3.76 (m 1H), 2.88 (m 2H), 2.3-2.4 (m 8H), 2.0 (m 211), 1.78 (m 21-0,
1.3-1.6 (m 8H). Exanple 172 4(4-Met hoxygphenyl)-1H-i ndol e-2-carboxylic acid
(1-(2-(4-hydroxy-pipericlin-1-yl)-ethyl]- piperidin-4-yl)-amde This conmpound
is synthesized from conpound 196 (preparation see bel ow) and

155, vierd Sy (apah f Al MRS R EISTEREY iy g 7
(DNEO o) - 617 BsuFILE 26 (4, 3t 1530, 260 7581 MY & 25 7Ccls, D73 (g d, 111)

7.3 (s, 1H) 765 Gﬂﬁa 73%)1H 72@56%&1 aﬁa’lzlés (s, 3H}220$24?m%l(2(b n{Lb'N1714555 (br,
1H), 3.85 1H) 2H) ,
245(m4H)m é"("rf‘.%z( 19)205(m2H) 13-18(m8H)

) 4- Brono- 1H- | ndol o- 2- car boxylic acid {142-(4-hydroxy-piperldin-1-yl)-ethyl]-
pi peri di n-4-y1}-am de (196}

Example 159

4-(4-Dimethylamino-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-ethy)-piperidin-4-
yl}-amide

\N/

¢
G400

This compound is synthesized from compound 184 {see exampie 156} and (4-
dimethylamine-phenyl)-boronic acid analogously to the method described in Example 156.
Yield: 45 mg (28%) of a white foam; MS (ESI): 488.2 [M+H]", TH-NMR (DMSQ-dg): & (ppm)
11.85 (s, 1H), 8.26 (d, 1H}, 7.3-7.4 (m, 2H), 7.15-7.25 (m, 3H), 7.07 {m, 2H), 3.8 (s, 3H),
3.78 (s, 3H), 3.75 (m, 1H), 2,88 (m, 2H), 2.57 {m, 6H), 2.38 (m, 2H), 2.0 {m, 2H}, 1.75 (m,
2H}, 1.5 (m, 4H), 1.75 {m, 10H).

Example 1690

4-Benzof1,2,5]oxadiazol-5-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-sthyl}-piperidin-4-
yll-amide




NTh \-N9-011 This conpound is synthesized from 4-Brono- 1Hi ndol e- 2- car boxylic
acid and am ne 21 anal ogously to the nethod described for 194 (see exanple
156). MS (ES1): 449, 451.2 [M+H, 1H NWR (DMSO-d6): 6 (ppm 11.9 (s, 1H), 8.42
(d, 11-1), 7.4 (d, 1H, 7.23 (d, 11-1), 7.2 (s, 1H), 7.08 (dd, 1H, 3.8 (m
1H, 3.5 (m1 1-9, 2.88 (m 21-9,2.95 (m 2H), 2.86 (m 21-1), 2.6 (m 2H)),

2.52 (m 2H), 2.3 (m 2H)),
- 197 -

This compound ts synthesized from compound 194 (see example 156) and
penzo{1,2,5loxadiazol-5-yl-boronic acid analogously to the method described in Example
158,

Yield: 85 mg {39%) of a white crystais; MS (ESI): 487.1 [M+H]', 1H-NMR (DMSO-dg): 5
(ppm} 11.8 (s, 1H), 8.3 (d, 1H), 8.2 (s, 1H), 8.18 (d, 1H), 7.95 (d, 1H), 7.52 (m, 1H), 7.38 (s,
1H), 7.3 {d, 1H}, 3.75 (m, 1H), 2.87 (m, 2H}, 2.5-2.6 (m, 6H), 2.36 (m, 2H), 2.0 (m, 2H), 1.75
{m, 2H), 1.47-1.58 {m, 10H).

Example 161

4-{4-Methoxy-phenyl)-1H-indcle-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

-

0

.
atesae

This compound iIs synthesized from compound 194 (see example 156) and (4-methoxy-
pheny!)-boronic acid analogously to the method described in Example 156.

Yield: 22 mg {38%) of a white foam; MS (ESI): 475.4 [M3+H]', TH-NMR (DMSO-dq): 3 (ppm)
11.89 (s, 1H), 8.23 (d, TH), 7.49 (d, 2H), 7.32 (m, 2H), 7.18 (dd, 1H), 7.0 (d, 1H), 6.85(d, -

2H), 3.75 (m, 1H), 2.97 (s, 6H), 2.87 {m, 2H), 2.56 (m, 6H), 2.48 (m, 2H), 2.0 (m, 2H), 1.77
(m, 2H), 1.52 (m, 10H).

Exampie 162

4-(3-Cyano-phenyl)-1H-indole-2-carboxyiic acid [1-{2-azepan-1-yl-ethy))-piperidin-4-y]-amide



2.12 (m 2H,1.8 (m 2H), 1.75 (m 2H), 1.58 (m 2H),1.43 (m Exanple 173
4- (4- Et hoxy- phenyl ) - 1H i ndol e- 2- car boxylic acid

{1-[ 244- hydrnry- pi peridi n4-yl)-et hgpi peridin-4-yl)-am de This conpound is
synt hesi zed from conpound 196 (see exanple 172) and (4-ethoxyphenyl)-boronic
acid anal ogously to the nethod described in Exanple 156. Yield: 45 ng (21%
of white crystals; M5 (ESI): 491 fIVI+H188-1H NVR (DMSO-de): 6 (ppm 11.6 (s,
1H), 8.24 (d, 1H), 7.54 (d, 21-1), 7.34 (d, 1H), 7.3 (s, 1H), 7.19 (dd, 1H1
7.06 (d, 2H), 7.0 (d, 1H), 4.47 (d, 1H), 4.08 (q, 2H), 3.73 (m11-1), 3.40
(m 1H), 2.85 (m 2H), 2.68 (m_ -_,R05 - 2H), 2.36 (m 4H), 1.98 (m 41-1),
1,74 (m 2H), 1.65 (m 2H), 18®(m 2H), 1.37 (t, 3H), 1.32 (m 2H). Exanple
174 4-(6-Met hoxy-pyridln-3-yl 11-i ndol e-2-carboxylic acid

(1-(2-(4- hydroxy- pi peridin-1- -et hylcj plperl di n-4-yiyam de o'

This compound is syntheslzed from compound 194 (see example 156) and 3-cyano-phenyl
boronic acid analogously to the method described in Example 158.

Yield: 115 mg (55%) of a white crystals; MS (ESI): 470.1 [M+H]", TH-NMR (DMSO-dg): 3
{ppm) 11,75 (s, 1H), 8.38 (d, 1H), 8.05 (s, 1H), 7.98 (dd, 1H), 7.88 {m, 1H}, 7.72 (dd, 1H),
7.47 (d, 1H), 7.3 (d, 1H), 7.256 (d, 1H), 7.15 (d, 1H), 3.75 {m, 1H), 2.87 (m, 2H), 2.48-2.6 (m,
6H), 2.37 (m, 2H), 2.0 {m, 2H}, 1.75 (m, 2H), 1.47-1.58 {m, 10H).

Exampie 163

4-(4-Ethoxy-phenyl)- 1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yl)-
amide

o

%
o0

This compound is synthesized from compound 194 (see example 156) and (4-ethoxy-
phenyl)-borenic acid analogously to the method described in Example 156.

Yield: 40 mg (24%) of beige crystals; MS (ES)): 487 [M-HJ, 1TH-NMR (DMSO-ds): & (ppm)
11.6 (s, 1H), 8.25 (d, 1H), 7.57 (d, 2H), 7.38 (d, 1H), 7.32 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),
7.02 (d, 1H), 4.07 (g, 2H), 3.75 (m, 1H), 2.85 (m, 2H), 2.50-2.58 (m, 6H), 2.38 (m, 2H), 2.0
{m, 2H), 1.75 (m, 2H), 1.48-1.58 {m, 8H), 1.38 (t, 3H).



-OH MCN-1 This conmpound is synthesized from conpound 196 (see exanple
172) and (6-nethoxypyridin-3-yl)-boronic acid anal ogously to the nethod
described in Exanple 156. Yield: 28 ng (18% of white crystals; Ms (ESI):
478.1 [NoH], 11-1-NWR (DVBO-d6): 5 (ppm 11.68 (s, 1H), 8.47 (d, /H), 8.27
(d, 1H, 7.95 (dd, 1H), 7.40 (d, 1H, 7.35 (s, 1H), 7.23 (dd, 1H),_ 7.09 (d,
1H), 6.97 (d, 1H), 4.48 (d, 1H, 3.92 (s, 3H, 3.75 (m 1H, 3.39 (in, 1H),
2.85 (m 2H), 2,68 (m 21-9, 2.36 (m 4M$°-1.99 (m 4H), 1.75 (m 2H), 1.65
(in, 2H), 1.54 (m 2H), 1.35 (m 21-9. Exanple 175
4- (4- Met hoxy- phenyl ) - 1Hi ndol e- 2- carboxylic acid
(1-[2-(3- hydr‘axa;m_ﬂl-m:a bi cydo[ 3. 2. 1)oct-8- yl)-ethyl]-piperidin-4-yl}-am de
- 206 - Yield: 90 (57% of white foam M5 ( ESI): 503. 2 [ MtHr, 114 NIVR

(800 5 bl et 38 iy B2 197 °

3.78 (m 1H) pipBrdibs-glpamided) , 3.1 (in" 2H), 2,88 (m 2H), 2.38 (m 4H), 2.0 (m
4H), 1.85 (rn, 2H), 1,77 (§ 4H o 1.55(m 4H)

(1) 4- 13r ono- 1H- | ndol e- 2- c’arbﬁ&rlc d (1-12-(3-hydroxy-8-aza-

bi cycl o[ 3. 2. 11oct-811)-et hyl | - pl perli n-4-yl1)-anfde (197) Br This conmpound is
synt hesi zed from 4-Brono- 1H | ndol e- 2- car bo¢y| ic aci d,éd am ne 24 anal ogously

to the method described for 194 (sg e 156).

This compound is synthesized from compound 194 (see example 166} and [3-(3-methoxy-
propoxy)-phenyl}-boronic acid analogously to the method described in Example 156.

Yield: 160 mg (87%) of beige foam; MS (ESI): 533.2 [M+H]", 1H-NMR (DMSC-ds): & (ppm)
11.65 (s, 1H), 8.28 (d, 1H), 7.38-7.43 (m, 2H), 7.32 (s, 1H}, 7.2-7.25 (m, 2H), 7.15 {m, 1H),
7.08 (d, 1H), 6.95 {dd, 1H}, 4.1 (t, 2H), 3.75 (m, 1H), 3.48 {, 2H}, 3.25 (s, 3H), 2.85 (m, 2H),
2.48-2.58 (m, 8H), 2.35 (m, 2H), 1.95-2.04 (m, 4H}, 1.75 {m, 2H), 1.48-1.6 (m, 10H)}.

Example 168

4-(4-Trifluoromethoxy-phenyl)-1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-
4-yl]-amide

K
C

8]
e

This compound is synthesized from compound 194 (see example 166) and 4-
Triflueromethoxy-phenyl boronic acid analogously to the method described in Example 156.
Yield: 75 mg (42%) of white foam; MS (ES1): 529 [M+HJ", 1H-NMR (DMSO-dg): 3 (ppm) 11.7
(s, 1H), 8.28 {d, 1H), 7.78 (d, 2H}, 7.50 {d, 2H), 7.44 (d, 1H), 7.3 (s, 1H), 7.25 (dd, 1H), 7.08
(d, 1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.5 - 2.6 {(m, 6H), 2.38 (m, 2H), 2.0 (M, 2H), 1.75 {m,
2H), 1.48-1.6 (m, 10H).



M5 (ES!): 475.3, 477 (MtHr, 1H NWMR (DMSO-cle, 1500): 6 (ppm 11.7 (br s, 1H),
8.28 (br s, 1H), 7.49 (d, 1H), 7.25 (d, 1H), 7.15 (s, 1H), 7.1 (dd, 1H), 4.1
(br s, 1H, 3.97 (m 3H, 3.5 (m2 H, 3.0(m 2H, 2.5 (m 6H, 1.9 - 2.2 (m
10H). Exanple 176 4-(6-Methoxy-pyridin-3-yl)-1Hindol e-2-carboxyllc acid
(1-[2-(3-hydroxy-8-azabicycl o[ 3. 2. 1l oct-8-y1)-et hyl kpi peridln. 4.yl)-am de

Thi s conmpound Is synthesized from conpowdd-197 (see exanple 175) and

(6-nmet hoxypyridl n-3-yl)-boronic acid anal ogously to the nethod described in
Exanpfe 156. Yield: 90 ng (57% of white foam Ms (ESI): 504.2 [ M+l-1]*,

1H NVR (DMSO-d6): 6 (ppm) 11.8 (s, 1H), 8.48 (d, 1H), 8.28 (d, 1H), 7.97 (dd,
1H, 7.4 (d, 1H), 7.35 (m 1H), 7.23 (dd, - 207 - 111), 7.08 (d, 1H), 6.95
(d, I H, 4. 2340k 4 d11), 3.93(s, 31-1), 3.78 (m 1H, 3.75 (m 1H, 3.1 (m
2H), 2.88 (m%% ~38 (in, 411), 2.9 (in, 411), 1.8 (m 61-1), 1.53 (in,
4H). Alternatively, the 4-al koxy-frtdol e-2-carboxam des are oreoarecl as shown
in reaction gg¢heDineéDxy-Resnylh-ldindSieiiecaboRPlic atls Hn{plaeepkid-1-ylethyl)-piperidin-4-yi-

4- Hydr oxy- 1H, Q,gol e- 2-carboxylic add

[ 1- (2- azepan-1-yl - et hyp- pi peri di n-4-01-am de 011

0/

@
0
e

This compound is synthesizad from compound 194 (see example 156) and (2 4-dimethoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 120 mg (53%) of a beige foam; MS (ESI): 505.2 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm)
11.45 (s, 1H), 8.15 (d, 1H), 7.34 (d, 1H), 7.2 (d, 1H), 7.15 (dd, 1H), 6:93 (d, 1H), 6.9 (d, 1H),
6.7 (d, 1H), 6.65 (dd, 1H), 3.84 (s, 3H), 3.73 (m, 1H), 3.88 (s, 3H), 2.85 (m, 2H), 2.47-2.58
(m, 8H), 2.35 (m, 2H), 1.98 (m, 2H}, 1.75 (m, 2H), 1.47-1.58 (m, BH).

~o

Example 167

4-(3 4-Dimethoxy-phenyl}- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-yl}-

amide
| ¢]
C
0
) O
O
H H
This compound s synthesized from compound 194 {see example 158) and (3,4-dimethoxy-
phenyl}-boronic acid analogously to the method described in Example 156.

Yield: 85 mg (28%) of white crystals: MS (ESI): 505.2 [M+H]', 1H-NMR (DMSO-dg): 5 (ppm)
11.8 (s, 1H), 8.25 {d, 1H), 7.3-7.4 {m, 2H), 7.156-7.25 (m, 3H), 7.07 (m, 2H), 3.8 (s, 3H), 3.78



0-CN-\_NO The nethoxy derivative fromexanple 1 (109 ng, 0.25 mmol) is
dissolved in 5 mM of DOM A solution of B8 3 (IMin DCM 2,5 mM, 2.5 mol) Is
added and the mi xture is stirred for 18 hours. It Is then poured onto ice and
washed with EtOAc (30 m). The pH of the water layer is adjusted to 9 and
extracted twce with Et0OAc. The organic | ayers are conbi ned washed with
brine, dried over anhydrous sodi um sul fate and evaporated. Yi el d 24 ny
(25% . MB (ESI): 385.3 (WHY, 1H NWR (DvBB-d6): 6 (ppm) 9.62 (s, 1I-1), 8.14
(d, 1H, 7.2 (d, 111), 6.94(t, 1H) 6. 86(d, 1H) 6 37(d I H), 375(m 1H),
2.89 (m 2H), 2.53-2.65 (m 611 239% 03(m r—g

1. 47-1.68 (s JDH.75 (.25}, @88, (m| ), 252 (R 6. 23@%{%@3& %(na)fZHr He'S (m 2H),

benrt hi ophengs2sCcalboxam, de9). The 4 al koxy- benzt hl ophene- 2- car boxyl ates am
synt hesi zed starting from4 t hi ophen-2-0- butyric acid (reaction schene 23),
Reaction Schene 2312: (204)(205) (1) 6, 7-D hydro- SH benzo[ b] t hl ophen- 4-one
(198) Otho-phosphoric acid (85% 0.27 m, 3.7 mmol) is dissolved in acetic
aci d anhydri geagi8168 ) and after addition of 4thlophen-2-yl-butyric acid (9
g, 52.9 mmol) the mxture is stirred at 120C for 2.5 h. The brown solution is

cool ed down I n e.r ion fure is
extracted w %?ﬁ%@aﬁ%%?@% ﬁa’h"hd e o) gsllr‘?rag]glpg% gpa%qeyl-eﬁalﬁé "‘*’”%‘QM NaCH
sol ution andatigece with water until a neutral pHis reached. The solution is
dried over Na2SO4 and evaporat gglunder reduced pressure. The crude product is

obtained as a brown oil (7.84 g

ethyl acetate / hexane 9:1)

This compound is synthesized from compound 194 {see example 158) and benzo[1, 3]dioxol-
5-y+boronic acld analogously to the method described in Example 168.

Yield: 75 mg (34%) of a whits crystals; MS (ESI): 489.1 {M+H]’, 1H-NMR (DMSO-dg): 5
(ppm) 11.8 (s, 1H}, 8.28 {d, 1H), 7.38 (d, 1H), 7.3 (m, 1H), 7.2 (d, 1H), 7.18 {m, 1H), 7.1 (dd,
1H), 7.04 (dd, 1H), 8.08 (s, 2H), 3.75 (m, 1H), 2.87 (m, 2H)}, 2.48-2.6 (m, 6H), 2.37 (m, 2H),
2.0(m, 2H}, 1.75 (m, 2H), 1.47-1.58 (m, 10H).

Example 169

4-Pyridin-4-yi-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
N

o
O
N
a0l
This compound is synthesized from compound 184 (see example 156) and pyridin-4-yi-
boranic acid anglogously to the method described in Exampla 166.

Yield: 35 mg (53%) of beige crystals; MS (ES)): 446.2 [M+H]", 1TH-NMR (DMSO-dg): 8 (ppm)
11.8 (s, 1H), 8.68 (d, 2H}, 8.3 (d, 1H), 7.88 (d, 1H}, 7.5 (d, 1H), 7.38 (s, 1H), 7.3 (m, 1H), 7.2



Yield: 5.83 g (72% of a slightly yellow solid, M5 (ESI): 152 [M+, 1H NWR
(DVBO-c18): 5 (ppm 7.38 (d, 1H), 7,25 (d, 1H), 3.03 (t, 2H), 2,48 (m 2H),
2.12 (t, 2H). (2) 5-Brono-6, 74i hydr o- 5H banzo[ b] t hi ophen- 4- one (199)
6, 7- 0i hydr o-511- benzo(bi t hl ophen-4-one (198, 5,8 g, 38.3 mmol ) is dissol ved
in 200 M of dry diethyl ether and cooled down to -10C. A solution of brom ne
(8.1 g, 3.3 mol) in 30 m of - 209 -_4petrachl oronet hane and 2-3 drops of
diethyl ether is slowy added. The m xture is stirred for 15mn at -10C,
15m n at OC and 18h at roomtenperature. Then water and diethyl ether is
added slowy F 138 (Wedgr k, Na2SO4 and
evapor at ed. \?d -EPF 3%%mfﬁfigy§i%Hgv%e45?é@€?c%\%tsgl ni ng 22%@2 ozﬁsjst arting
material ). MHLEGRYE (R40HR32" [M +, 1H- NVR (DVMSO-c1,3): 6 (ppm) 7.46 (d, 1H),
7,3 (d, 1H), 4.87 (dt, 1H, 3.1 (m 2H), 2,45 (m 2H). (3)
Benzo[ b] t hl ophen4-al (200) 5-Brono-6, 7-di hydro-5H benzo[ bl t hi ophen- 4-one
(199, 77% pur, a l.71 28.9 mol ), LiBr (5.7 g, 65.1 mmol) and Li 2C33 (4.3 g,
57.8 mmol) aé‘—%’ﬁ%—g‘g under argon in 300 mi of DMF and refluxed for 3 h. The
reaction mxture is allowed to cool down to roomtenperature and evapor at ed
under hi gh vaaemathoffpyeidin-aed tH-iadvlesd-carbexy ivaici 1 1-2rate s Lyl 2y B gid erdits4-HiC]
sol ution the 0éture is extracted with diethyl ether. The organic |ayers are
extracted wi £h"9M NaOH and the conbi ned aqueous |l ayers are acidified with
concentrated NCI. The product is extracted twice with ethyl acetate and the
organic |l ayers are washed with saturated Nadi solution, dried over Na2804 and
evapor at ed under reduced pressgur Yield: 4.7 g of a brown solid, which is
used wi thout further purificatighn. M5 (ES!'): 149.0 [MHi 1H- NVR (DVBSO-4): 6
(ppm 9.95 (br s, 1H), 7,55 (d,| 1H), 7 45(d 1H), 7.38(d, 1H), 7.15 (dd, 1H),
b

6.72 (d, 1H). (4) 4-1sobutoxy i oghene ) Benzol | al t hi ophen- 4- ol
_@j& /7 mmol) are dissol ved

(200, 4.3 g, 28,9 mmol) and i

under argon in 150 m of toluene. Wtef tion o tri phenyl phosphine (9.1
g,34.7 mmol )’ and a 40% sol ution of DEAD in toluene (16.8 m, 34.7 mmol), the
m xture is stlhipeapoged is sythasized frem gempoupg f%(swmfgw@md (Bmethowact i on
mxture Is sapmw,ﬁ)m&aﬁ.mf&m éNalBébu%@Ed%h@h%fﬂo@%&%ﬁBéﬁ fmaga% gl uti on and
Neel solution, dried eva nder reduced pressure.

Tri phenyl phodJsis mﬁﬁ% me*s&%g?'scznﬂ?&p% ﬂTez‘aN’féﬂm 1H-OMRPMPO-dak: 8t at e and
hexane and t wpngnusk(sprH)O8Ias (d $HY 8Bt d)aH), miesidd, ed), by2 {d, ash 7aBHm}, eaaaphy

VB (ESn) 220l ol i en R 0] Sedis Sty iyl 3 R aBely Sy P
(7d446gfii).1|—|) BH7 2.25 (G, @), 2101(11),,2H5185(r(nozH)1+57-1m®319w, 2H), 2.12 (m 1H), 1.05

Example 171

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-d-yl)-
amide
07

®
Ly ;@NI'Q

This compound is synthesized from compound 195 (preparation see below) and (4-ethoxy-
phenyl)-boronic acid analogously to the method described In Example 156.



- 210 - (5)4-1sobut oxy-benzo[ b]thi ophene-2-carboxylic acid (202) A 1,6 M
solution of n-butyl lithiumin hexane (18 m, 28.8 mai) is dissolved under an
argon atnosphere in 100 m of dry diethyl ether, followed by dropw se
addition of a solution of 4- I|sobutoxy-benzo[bithiophene (201, 5,4 g, 26.1
mmol) in 90 m of diethyl ether. The reaction mxture is refluxed for 45 mn,
then cool ed down and transferred via syringe to a m xture of excess dry ice
(1159, 2.61 mei) In diethyl ether (the dP¥-ice is washed before twice with

di ethyl ether). The nbcture is allowed to stir overnight at roomtenperature,

then distributed between diethyl ether and water. The ether |ayers are
reextracted Vied 00wy &6%) Tryellexgenestals MSFal: 78 Ad+HIG i INMRAPMEQ-te): BNPR®)ueous  HCI

sol ution, an folh t f7,3 (avasieh bt 1H) Ved d dried
under hi gh vgllcgtgrenm);ﬁ%% tﬂq}?%gd 2Hb7 7%%1 1ﬂf (o ! I%? ﬁn250

111/ 11+, 11- TORIRITDAEB Y, 353((‘ﬁpm)/%§7(&" Bk Zé’g%ﬁ%‘“ b'% é SZH){L 7.55 (d,
1H), 7.43 ( dghy, 23, 1)3-1.67 On, B, 1139t 3.9 (d, 2H), 2.14 (m 1H), 1.05 (d, 6H) .
Exanpl e 178 4- Met hoxy- benzo[ b)t hi ophene- 2-car boxylic acid

[ 1- (2-azepan- 1-yl -ethyl )-piparldin-4111-am de No A soI ution of a m xture of
4- and 6- et hoxy-benzo[ b] t hl ophene-2-carboxyfic acid (C. R Hebd, Seances
Acad. Sc!. 1968 2GiBromgsﬁ-rodniwzmgrboxylwcm%ﬂ2) -piparigind vsmxlwn?gdmf 051) in 10
m of DVMF |Is treat ﬁl Jem (178 ng, 1.05 nmol), HOBT hydrate (178 nmg, 1.15
nmmol) and triethyl arri ne (0. 3.15 rnmol ) The m xture is stirred over

ni ght and then evaporated underBrhl gh vacuum The crude residue is dissolved

in ethyl acetate and washed t t o sodi um bi carbonate (10%, brine and

dried over sodiumsulfate. ro is then purified by flash

chr omat ogr aphy (ethyl acet ate 0:10:1). Yield: 45 ny
he :

(10°/c) of a yellow solid (and 89 -su @uted isoner). Ms (ES!):
416.1 (M-H"', 1H NVR (DWMBO-d6): 6(pprr) 8.53 (d,8.2 (s, 1H, 7,5 (d, 1H,
7.37 (dd, - 211 - 1H), 6.9 (d, 1H, 3.94 (s, 311), 3.7 (bin, 111), 2.88 (m

214), 2.6 ( mrm? !:_Qmpoancflis QMhe%irzLéLc} f’rom2 4—%ro§nr9-1 I-girligoie-ﬂicawong@ac%l%d ar%lnézl .6 (m

1011).
analogously to the method described above for the synthesis of 194 (see example 156).

MS (ESI): 433, 435 [M+H], 1H-NMR (DMSO-dg): 5 (ppm) 11.9 (s, 1H), 8.4 (d, 1H), 7.4 (d,
1H), 7.23 (d, 1H), 7.19 (s, 1H), 7.08 (dd, 1H), 3.76 (m, 1H), 2.88 (m, 2H), 2.3-2.4 (m, 8H),
2.0 (m, 2H), 1.78 (m, 2H), 1.3-1.6 (m, 8H).

Example 172

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin- 1-y])~ethyl]-
piperidin-4-yl}-amide

e
&

®
®

This compound is synthesized from compound 196 (preparation see befow) and (4-methoxy-

OO

IZ -

phenyl}-boronic acid analogously to the method described in Example 156.
Yield: 55 mg (35%) of white foam; MS (ESI): 477.2 [M+H]", 1H-NMR (DMSO-de): & (ppm)
11.8 (s, 1H), 8.25 (d, 1H), 7.58 (d, 2H), 7.36 (d, 1H), 7.3 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),



Exanpl e 179 4-1scbut oxy-benzo[ bi t hi ophene- 2-car boxylic acid

[ 142- azepan- 111-ethyl)-pi peridl n4-yllamde -01-te This conpound is

synt hesi zed from conpound 202 and am ne 5 anal ogously to the nethod descri bed

in Exanple 178. Yield: 340 ng (53% of beige powler_ MS (ESI): 458,4 [ MtHr,

IHNNIR (DVSO-4): 6 (ppm 8,58 (d, 1H), 8,15 (s, 114), 7.5 (d, 111), 7,35

(dd, 1H), 6.68 (d, 1H), 3.9 (d, 211), 3.264¢(br m 1H), 2.9 (m 2H), 2.6 (m

oH), 2.4 (m 2H), 2.15 (in, 1H, 2.0 (m 2H), 1.78 (m 214), 1.51.85 (m

10H), 1.05 (d, OH). Exam pre 180 4-1|sobutoxy-bertzoN hi ophene-2-carboxyl 1c

acid [1-(2- plmr(a G|H514355>(14r aiphy b3 smaeslr@lg k)13, 8 %1m%)@gbw-52|-t¥12278- myi ekl : 93
ng (26% of g% I?O 4\/5 \/\;-ig O'de). 6 (ppm

8 58 (d, 1H) 2Hg248 2(05('“1 6.88 (d, 1H), 3,9

(d, 2H), 3.7 (br m 1H),,2 88 (in, 2H), 2.3 - 2 4 (m 8H), 2.15 (m 1H), 1.98

(m 2H, 1.78 (m 2H), 1.58 (m 2H), 1.47 (1,,, 4H, 1.35 (m 2H), 1.05 (d,

6H) . Synthesi s 9f (gohelERhHEIRR-ArhAYROIATNIE 4-hydroxy-piperidin-t-yl)-ethyl]-
piperidin-4-yi}-amide (196)

N H‘C”\_Ni}oﬂ

This compound is synthesized from 4-Bromo-1H-indole-2-carboxylic acid and amine 21
analogously to the method described for 194 (see example 156).

MS (ESI): 449, 451.2 [M+H]", TH-NMR (DMSO-dg}): 5 {ppm) 11.9 (s, 1H}, 8.42 (d, 1H), 7.4 (d,
1H), 7.23 {d, 1H), 7.2 (s, 1H}, 7.08 (dd, 1H}, 3.8 (m, 1H), 3.5 (m,1 H}, 2.88 (m, 2H), 2.95 (m,
2H), 2.86 (m, 2H), 2.6 (m, 2H), 2.52 (m, 2H), 2.3 (M, 2H), 2.12 {m, 2H}, 1.8 (m, 2H}, 1.75
{m, 2H), 1.58 (m, 2H},1.43 {m, 2H). ‘

Example 173

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1{-yi-ethyl]-
piperidin-4-yl}-amide
o

=
OO

This compound is synthesized from compound 198 {see example 172} and (4-ethoxy-
phenyl)-boronic acid analogously to the method described in Example 158.

Yield: 45 mg (21%) of white crystals; MS (ESI): 491 [M+H]", 1H-NMR (DMSO0-de): & (ppm)
11.6 (s, 1H), 8.24 (d, 1H), 7.54 (d, 2H), 7.34 (d, 1H), 7.3 (s, 1H}, 7.19 (dd, 1H), 7.06 (d, 2H),
7.0(d, 1H}, 4.47 (d, 1H), 4.08 (q, 2H}, 3.73 (m, 1H), 3.40 (m, 1H), 2.85 (m, 2H), 2.68 (m,



Exanpl e 181 4- Met hoxy- banzof ur an-2-car boxyric acid
11-(2-azepan-1-yl-ethyl)-piperidin-4-yli-amde This conpound is synthesized
anal ogously to Exanple 1 from 4-Met hoxy-benzofuran-2- carboxylic acid and
amne 5. Ms (ESI): 400.2 [MtH +, 1H NVR (DMSO-de): 6 (ppm 8.42 (d, 1H), 7.5
(s, 111), 7.37 (t, 1H), 7.21 (d, 1H), 6.84 (d, 1H), 3.92 (s, 3H), 3.72 (m
1H), 2.88 (m 2H), 2.35-2.68 (m 8H), 2,02 (m 2H), 1.76 (m 2H), 1.48-1.67
(m 10H). The conpounds of formula Fin-#%®e formor in pharmaceutically
acceptabl e sett form exhibit val uabl e pharnmacol ogi cal properties, e, g.as CCR2
and CCR5 antagonists as indicated in In vitro tests as described bel ow. CCR2
menbr ane bi ndHng.38gsayt), TTIBTSHA. { B¢ {imi2H).|185i(oreHr b1 @M. 2, ASL 4y $H% &éhnol ogy i s
used to show.t the test conpounds prevent MCP-1 from binding to cerl

menbr anes expresSing the CCR2 receptor. Transfected CHO dukX cells stably
expressing the hCCR2b gene are grown in MBA al pha nediumto a confl uency of
between 70 and 80 % After discarding the medium 30 m ice-cold physiol ogical
buf f er sol ut iEQamgienrai ning 1 nmM EDTA are added and the cells renoved fromthe
pl ate using a scraper. The celt suspension is centrifuged at 800 g for 19" at

4 C and the cell pellet res ended in buffer lysrs.is.don jng a

Pol ytron PTléé%Beﬁ?ﬁtW%%VH'iﬁ' '”d."lefl%"%—oxggaﬂ%ﬁT{m#dg?xy'ﬂ'pﬁ'%&[%@%conds on

i ce. Menbr aneiperiines-gearhiect ed by centrtfugation at 42 0009 for 20 m nutes at 4C
and subjected to a second round of lysis (Polytron, 28 000 RPM 2x30 seconds
on ice). Follow ng centrifugaPion at 42 000g for 20 mnutes at 4 C the
menbranes are resuspended inAyffer at a protein concentration of 2 ng/m and
stored at - 80C. Tan mlli Ia/r stock solutions of test compounds in 100% DVSO
are prepared. Test conpounds @re further diluted in buffer to yield the

four-fold concentrated sol ut i« forpthe tests at assayed a range of lir to
10-5 M The SPA assay is per f(n 'Ncog)—wol Hof 200 pl per well In 96
wel | plates. The conponents ﬁ er Il A the follow ng order: 50

( at—germ aggl utini n- SPA beads (t25
mg/wel 1) in w&léﬂpo'éﬁa iB by HHRS BRI ERBURIMB 428 1eRiing 4 74) 85 (intdihdaylf fer to 0.04

pl Buffer (+1- test conpound) 50 pi W

mg/m (2 pg/well), . .
pyridin-3-yl)-boronic acid analogously to the method described in Example 156.
Yield: 28 mg (18%) of white crystals; MS (ESI): 478.1 [M+H]*, TH-NMR (DMSO-ds): & (ppm)
11.68 (s, 1H), 8.47 (d, 1H), 8.27 {d, 1H), 7.95 (dd, 1H), 7.40 (d, 1H}, 7.35 (s, 1H), 7.23 (dd,
1H}), 7.09 (d, 1H), 6.97 (d, 1H), 4.48 (d, 1H), 3.92 (s, 3H), 3.75 (m, 1H), 3.38 (m, 1H), 2.85
(m, 2H), 2,68 (m, 2H), 2.36 (m, 4H), 1.99 {m, 4H), 1.75 (m, 2H), 1.65 (m, 2H), 1.54 {(m, 2H}),
1.35 (m, 2H).

Example 175

4-{4-Methoxy-phenyl)-1H-indole-2-carboxylic acld {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1}oct-8-
yD-ethyi]-piperidin-4-yl}-amide

0/

(J
»

This compound is synthesized from compound 197 (preparation see below) and (4-methoxy-

0

LZ -

phenyl)-boronic acid analogously to the method described in Example 156.



alternatively wo0OO cells per well 50 plr2s11 MCP-1 in buffer (60 pMfinal
concentration, 2.5 pC/plate) After addition of all conponents the plate is
seal ed and i ncubated for 90 m nutes at roomtenperature w th constant shaking.
Fol I owi ng i ncubation the plate is centrifuged at 1000 RPMin a Sorvall RC3B
centrifuge for 4 mnutes at roomtenperature and counted for 3 m nutes per

well in a TOP COUNT instrument (Packard)2nsThe quench-corrected counts are used
for the analysis of radiollgand binding. Conpounds of forrmula |I have an | C50
bet ween 0. 0003 and 10 pNI. In a simlar manner, binding assays for the rat,
mouse and r hegys g»%)%%&ﬁ.terfsgﬁmgf@sn h?@éezmﬁﬁ]‘ ﬁ‘—ﬁﬂﬁh'(bﬁ@@%) ?gb? o the

speci es speC|f|C|t ant agoni st s conpounds of la I have
an 150 bet e e %wzérm 145 7o G ARG SR T 10058 (6D 10 pM on
rat CCR2. bl mztsl (Bl HR3BaYs, 3H-3 28 (moibi) | 3. 73|, oMy, 3h GeRAY- Qe (#0#84 cel | s:

cont | bence Lf%@%«ﬁﬁ d%@*frﬁ-eﬁ?ﬁm%i&g%ﬂmé i@hare narvested from the

tissue culture flask by trypsinizatlon, washed, plated in a bl ack/clear bottom
96-wel | plate at 5x104 cells per well and cul tured overnight at 37Cin a humd

at nosphere enrlﬁhewowﬁy@nggg_z_gphgggﬁc ma(h [2;(3_2#}0,, 613),. cells are washed

tw ce and | oad for hour at 2 UM Fluo-4 in buffer C
After two further aKERE.24jest- %‘éD'P’Q‘YHTPB’GF'é'gdsVA}e#m'éEHgﬁ) buffer D. Seri al

di lutions of the compounds, inbuffer D, are mxed with the cells and

i ncubated for half an hour at R in tohe dark. Cells are then stimulated by t he
injection of MCP-1 and cal ci eg are nonitored using the Flexstationn", a
bencht op scanning fl uoronete n ,@%_at@fl uid transfer workstati on

YI BSSI X 20nmM Fl epea
This compound is synthesized from 4-Bromo-1H-indole-2-carboxylic acid and amine 24

analogously to the method described for 194 (see example 156).

MS (ESD: 475.3, 477 [M+H]", 1H-NMR (DMSO-ds, 150°C): & (ppm) 11.7 {br s, 1H}), 8.28 (br
s, 1H), 7.49 (d, 1H), 7.25 (d, 1H), 7.15 (s, 1H), 7.1 (dd, 1H), 4.1 (br 5, 1H), 3.97 (m, 3H), 3.5
{m,2 H}, 3.0 (m, 2H}, 2.5 (m, 6H), 1.8 -2.2 (m, 10H).

Example 178

4-(68-Methoxy-pyridin-3-yl}- 1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2. 1Joct-8-yl)-ethyl}-piperidin-4-yl}-amide

0/

SN
I/

O

This compound s synthesized from compound 197 {ses example 175) and (6-methoxy-
pyridin-3-yl}-boronic acid analogousty to the method described in Example 156.

Yield: 80 mg (57%) of white foam; MS (ESI): 504.2 [M+H]", 1H-NMR (DMSO-ds): & (ppm)
11.8 (s, 1H), 8.48 (d, 1H), 8.28 (d, 1H), 7.97 (dd, 1H), 7.4 (d, 1H), 7.35 (m, 1H), 7.23 (dd,



0. 1% BSA 625pM Pr obenecl d 05% BSA Buffer A X X Buffer B X X X

-~ 207 -

1H), 7.08 (d, 1H), 6.95 (d. 1H), 4.23 (br, 1H), 3.93 (s, 3H), 3.78 (m, 1H), 3.75 (m, 1H), 3.1
(m, 2H), 2.88 (m, 2H), 2.38 (m, 4H), 2.0 (m, 4H), 1.8 {m, BH), 1.53 (m, 4H).

Alternatively, the 4-alkoxy-indole-2-carboxamides are prepared es shown In reaction scheme

22,
Reaction Scheme 22
K7 R}
Boas
R3 8
m 2 o - RS T '{m H_O_\—"::T
e O e
RE Ry \ R4 O
R4, RE = OMs, OBn RT~g \ —Q"\_ RB
Ré RRT
Example 177

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-i-yl-ethyl)-piperidin-4-yi]l-amide
OH

m{gﬂmo

The methoxy derivative from example 1 {100 mg, 0.25 mmol) is dissolved in 5 ml of DCM. A
solution of BBr3 (1M in BCM, 2.5 ml, 2.5 mmol) is added and the mixture is stirred for 18
hours. It Is then poured onto ice and washed with EtOAc (30 mi}. The pH of the water layer
is adjusted to 8 and extracted twice with EtOA¢. The organic layers are combined washed
with brine, dried over anhydrous sodium sulfate and evaporated.

Yield: 24 mg (25%).

MS (ESI): 385.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 9.62 (s, 1H), 8.14 {d, 1H), 7.2 (d, 1H),
6.4 (t, 1H), 6.86 (d, 1H), 6.37 (d, 1H), 3.75 {m, 1H), 2.88 (m, 2H), 2.53-2.65 (m, 6H), 2.39
(m, 2H), 2.03 (m, 2H), 1.78 (m, 2H}, 1.47-1.68 (m, 10H), 1.25 (m, 1H).



Buffer C X X X Buffer DX X X X Hank's balanced alt Solution (10X)
w t hout phenol red (#14065-049, G bco BRL).
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Synthesis of the benzthiophene-2-carboxamides

The 4-alkoxy-benzthiophene-2-carboxylates are synthesized starting from 4-thiophen-2-yi
butyric acid (reaction scheme 23},

Reactlon Scheme 2312:

(v} 0 OH
— \ E—— N A
S OH s .
j/ \/]/ (201} \/[/ {202) {203)
A — O
$ OH

(204) {205)

{1}  6,7-Dihydro-5H-benzo[b]thiophen-4-one (198)
Ortho-phosphoric acid (85%, 0.27 mi, 3.7 mmol) is dissoived in acetic acid anhydride {13 ml)
and after addition of 4-thiophen-2-yl-butyric acid (9 g, 52.¢ mmol) the mixture is stirred at
120°C for 2.5 h. The brown solution is cooled down using an ice bath, water is added and
the reaction mixture is extracted with dichloramethane. The organic layers are washed with
2M NaOH solution and twice with water untii a neutral pH is reached. The solution is ciried
ovar Na2504 and evaporated under reduced pressure. The crude product is obtained as a
brown ol (7.84 @), which is further purified by flash-chromatography (sllica gel, ethyl acetate
/ hexane 9:1).
Yield: 5.83 g (72%) of a slightly yellow solid. MS (ESI): 152 (M]+, 1H-NMR {DMSO-d,): &
{ppm) 7.38 (d, TH), 7.25 (d, 1H), 3.03 {t, 2H), 2.48 (m, 2H), 2.12 (t, 2H).

(2) 5-Bromo-6,7-dthydro-5H-benzo[b]thiophen-4-one {189)

6,7-Dihydro-5H-benzo[bjthiophen-4-one (198, 5.8 g, 38.3 mmol} Is dissolved in 200 m! of dry
disthyl sther and cooted down to -10°C. A solution of bromine (6.1 g, 38.3 mmol) in 30 ml of



hCCR2b- 300. 19 cells: Pre-B cell line 300-19 stably expressing the hCCR2 gene
(Loetscher et al., J. Biol. Chem 276 (5), 2966-91 (2001)) is grown in RPM
1640 with gl utanmax-1 supplenmented with [ x I VIEM non essential amno-acid, 1 nM
sodi um pyruvate, 5x10-5 M p-nercaptoet hanol and 10% FCS. For the experinent,
the cells are used in the exponential grow ng phase, at a maxi nmal

concentration of 1.5x10 cells per m. Cells are washed in buffer A and | oaded
at about 2,106 cells per m in 2 prIuBQl in buffer Bfor 30 min. in the
dark, at 37Cin a waterbath. After two washes with buffer A cells are plated
in biackfclear bottom96-well plate at 2x105 cells per well in buffer B. Al
fol | owi ng st égirachldroradtioatiengd 2alraps epdiethid eterds siendy adtsdoliendiddeliLatiieh®’ are
perforned as, sﬁ%(h@%mﬁrﬁlﬁ‘é@wb%dﬁéﬁatmﬁpmﬁe@r@dtﬁan@tﬁ@tﬁrﬁethbhat buffer B
is used instead of buf fer D, Int még %’b ? nﬁ%ndsg@ﬁségﬂg | have an

| C50 bet ween 2¢Hed 604y aliy OIQ?”BNEYGE?)” HHHTGnE I §¢E notaxis An in
vitro cell mewpaﬂ;ateﬂn assay for CCR2-dependent chem)t axi s based on Transwel|l Tm
menbrane Ins se ! T I rformed with
the hunan moBEe 3 o ik SoBiRrarin 235 o ARy " M PSRN0 Appak

| ynphocyt es (IF-EEIMR (DAO-ds): PR 7B d,cit) 17 [ddTH) rﬂﬁﬁm 1'6)4@ 1§E'p%i1')e¥rﬁ$1@7ed with 10 %
heat -i nacti vafjed FCS. Activated PBL are prepared from human bl ood by
elutriation and then activated by culture on anti-human CD3- coated culture

pl ates and expanded by subsequent culture in nmedi um suppl enented with IL-2.
Aliquots of activated PIK are frozen in liquid nitrogen and used in mgration
experinments -(3215 Benzaffh]thiogHeavital20@nd over ni ght cul ture CeI s fromcultures
at a density of |ess n 12 x 106 cells/n cou and
esuspended’ BT ApAIBT PALETHBHONR RN 1B CoRTd: H9 8184 BSA

Transwel | ni mem@raanenmmpsaaﬁu_szcoﬁ (939, fmﬂrdunnamrbﬁmedimdﬁr a%gqmm mmns o$DE and
tissue culture tr nat e ation
assays. The f"r]dr 4fgsﬁ2}eh\ré?§ cg‘g”% 5ade %B c@é% "3'?%283 8'%}1 ng’dn a final
vol une of 109vqpbraiedummlmw@m&f%mlonﬁﬁﬁaw andedﬁ%aq@%ﬂﬁﬁbre si ze
inserts are eaaenm'é%xtur@ksseﬂrs&e&m oqgthyﬁetlpépﬂ@%?gaﬁ‘c@?eﬂsré?@éﬂrgdécﬁ%ﬁlﬂhﬁd in |ower

non-specific counts. The inserts are placed tissue culture plate

cont ai ni ng r NeeHBnchim FoRinAS RANRODS @Y%rﬁare@aﬁiﬂ%wﬁgwn??ngatﬁ? Rt Thorredstisf 600 pl .
After allow egrattb@mlwuts eth@l dﬁfh@fe&h&tﬁe@rdahve |ab@tbmﬁémﬂwtmmed N4 assay is
stopped by re n rd|n inserts. Cells in the bottom
compartmont - SPaeearrERPe AR 00 kit e MBS AR B oyt ometer by acqui ring
all events thueldB‘DTsow riwrs et | witpd issed bitiaghledher purifieaiioh. M2(BSHt ¢490 (MM gration i s
expressed asyaRgqh Bl bSs, 1], 3165 Y 18P 74B Ry, AP Ylas ¢y, nunber
measur ed unde}s1 t he sg)rre con?qyﬁfldsé}so( ﬁil S ats/say’,) ‘r?rgpoug ds oc? P)or mula | have
an | eso bet weéh(dd. 0127 %HAd'H0 pM di CCR5 menbrane b| ndi ng assay Human CCR5 i s
used to generate stable transfectants in CHO K1 cells. Menbranes prepared from
these CCR5 transfectants are used in a ratlioligand binding assay using 125-
1-MP-la asal formula | are tasted for inhibitory
activity. The [éat aﬂ%rog%éigngggﬁﬁf%@%? ‘1%13 the concentration of conpound
required to aﬁ-lzb[emﬁ:pﬁé}%-blr(mmutalgoze 9 fnrlol) addi6-blkEhol (32 rhi, B4IT mehol iz t hi s assay,

conmpounds of bet ween n | VI gents of
t he I nventi o gﬂ'gylg’%? O"i id;m':fﬁﬂ "e&?ﬁ dﬁg rtiq:&'%e%ﬁ%g S %gh‘fﬁ us the
Agent s of themplhmm¢%hscmengf§%ﬁﬁﬂmﬁmene H&.8onl oy har) sheamututariesiimedat of CCR- 2

and CCR-S nmedipat 8 AibRSARS Sodihg ml akaa%ﬂ%&ur@%ssub%n%y@%m5 play an
inmportant role 1 n | eukocyte traff | ﬂ s%Fﬂoar icular In nonocyte mgration

to | nflammat #Yfie] 180N a"t‘%%"@%” f ] preeledXR? Ay be used to

[ Inlhl bi t rmnomab@atad gridat nemnceep@ssum Thblﬁni«lﬂfb@;ﬁﬁfﬁﬁlﬂ isrbmbvadi| b eFyBtamAayiorc ondi t i o]ps

al lergies an itions, autoi i,seases nic pain, graft
rej ection, P l)’g ‘%ﬁﬁ% C{}W\’ﬁf]a\f‘@ﬁ“@%@ ngu‘?fslfwrgf P%ﬁed %’f'ﬂaﬁ@a s or restenosis,
at her oscl er omrfsnaicrgmhm,'etltm gkl dekdnei/ bihgl ac@deeahrt hritis and chronic pain. - 216

- Diseases opipg Q] i@k ARIGHoIRE (B8 Ebe?@#«e%vﬁnhﬁ‘&dé\lhhﬁ)ég%%ﬁmﬁ s3@e | nvention

i ncl ude: i nfl ammator ic cond i ncl ratory allergic
di seases sucHlai® @si%nﬁ‘” & 118y GRE (]I §.§%(d, ﬂ:m;ea (Hy%‘@r%é%@? tTHi1%§ (9 ung

di seases, hygpgrsensitivity pneunonitis, interstitial lung disease (ILD), (e.g.
i di opathic pulnmonary fibrosis, or ILD associ ated with autoi mmune di seases such
as RA, SLE, etc.); chronic obstructive pul nonary di sease, anaphyl axis or
hypersensitivity responses, drug allergies (e.g. to penidllins O

cephal osporins), and insect sting allergies; inflammtory bowel diseases, such



Aut oi mmune di seases, in particular autoi mune di seases with an aeti ol ogy

i ncluding an inflammuat ory conponent such as arthritis (for exanple rheumatoid
arthritis, arthritis chronica progrediente, psoriatic arthritis and arthritis
def ormans) and rheumatic di seases, including inflammatory conditions and
rheumati ¢ di seases | nvol ving bone foss, inflammtory pain, hypersensitivity
(I'ncluding both airways hypersensitivity18nd derma) hypersensitivity) and

all ergies. Specific auto-imune di seases for which Antibodies of the Invention
may be enpl oyed i ncl ude aufoi nmune haenmat ol ogi cal disorders (Including e.qg.
henoi yti c anaem a, aplastic anaem a, pure red cell anaem a and idiopathic

t hronbocyt openi a), system c |upus erythematosus, polychondritis, sclerodons,
Wegener granul t R hepatitis, nyasthenia
gravis, psori agﬁm qﬁ%@éﬁﬁg%ﬁf@%dﬁ = &P‘S&pqlﬁ%ﬂf I g)espr ue, aufoi nmune

i nf | anmat or y AbioiIsoidiicheé s-eutyi littébru gt hegane (B miu2E&Bmabi) isadissolved urgler doracdon’ s di sease
O e | o0 SRl SPGBy TG &by LRt bR aPg Euin ) 30252,

endocri ne oph hal mopat i'sease col dosi s e sclerosis,
primary bili éﬁoputmrheh@ﬂﬂt@bwwé?ﬁﬂéwl Hoensg) @dﬂabéifb@h\f*reﬂhﬁl‘ if bsreagfipe O, wel t's

(anterior andyRasise&iu&d for KEMRAL f‘\ﬁﬁ’&lo\é@‘%ﬁr\’ éﬁd‘ t?an§‘b§éd5biaa«£}ﬂn§6QB Q%xt re of

keratoconjunct|V|t|s Interstitial %h brosi s, cgli)OI'TEI’U Ol’lephl’ltls
ik

(with and wi tKESE d%é’BIﬁT1§B1%61s’§7P|'H'I”(S‘f?§W' (the ‘i’f&lcﬁéﬁ"lﬁh? patniecephr ot i ¢
syndr onme or mernylrw{er)c’mmg&turbeip BrooRa td Wiy ovetmghf 4t rdidﬁj ©ebe@flrd, @ed dishibuted

transplantation inclu a un conbi ne iver, Kkidney,
panc. |roeatl c, PERPR @ U?ngtg%naé'g wa%%’ ﬁ?ﬁ%&h’%efs Trﬁ(rﬁeﬁlﬁcﬁe& w&t}n %F ﬂ‘hF gt i onyor
xenograft r ejlae@r‘s aprcidifiedywittf 2M veuesus HAbsutiah, srettbeprecipithteds glmrectqffawmhbtant
associ at ed a%@w&tﬁﬁ&h%rlgﬁurﬁer ﬁgpgcg | erosis; cancer with | eukocyte

infiltration ans reast cancer 217 - stenosis or

rest enosi s offeldhd 74 @ &7 M) &t awbite 943 MTESHrAS) I tHHEMB(PMEDES): & @rg) 13he coronary
artery, incluyg |snﬂ-l)57t93"(951l-§ 055 {[dePENAS (a8, W d(dl aUs.b &, bHp MM @R CUh ar

i ntervention, as neointi mal hyper pl asi a; stroke; and other di seases or
conditidns i ﬂ\?ghgﬁb i nfl ammatory responses including reperfusion injury,
hemat ol ogi ¢ mal i gnandes, cytokine induced toxicity (e.g. septic shock or

endot oxi ¢ shock), polynyositis, derrnatomyositls, and granul omat ous di seases

i ncl udi ng sag¢gi F@; infectious diseases, including HV and AIDS. The term
wrr eat nenr agg‘ﬂl‘s]egs1 %r ein is to be understood as including both therapeutic
and prophylactic nodes of therapy e.g. in relation to the treatnment of

neopl asi a, t Kéietoyy-bevzqblthiaphens-hearomylistacid i 1-@tazenaodhil-pthyli-piperisint4-vil-apadd vy evi dent
neopl asia, or for the prevention of initiation of malignant cells or to arrest
or reverse the progression of R emal ignant to malignant cells, as well as the
prevention or inhibition of neepla | agrowh or netastasis. In this context,
the present inventionis, innp i ar, be understood as enbracing the use
of conpounds of the present |nvent§onﬁ i fhipi t/ ory prevent devel opnent of
skin cancer, e.g. squamus or basal cell carcino onsequential to WV |ight
exposure, e.g. resultant fromchronic exposure to the sun. Agents of the

| nventi on arasaatrmiowh&tdreyomeﬁwb nfe@ioxytfepad{hjinB piking 2aex@it abo(® ~rand cartil age

arthriti des, P, SfliRBOR B b7 VERRR SR Mot it S Bl R TR L ng
age-rel ated ﬂ)@)lmbafmﬁéstrmwrtm FRG (178 ot 2. O5pem ol OB dydreied Eigag, 1‘I'lﬁe1nﬁ1@ents of
the inventiog, hy n@%sg%%%dﬂrﬂleguﬁ{érmrﬂ&Q'is'sﬁﬁéd %Pni&’ﬂ' {ﬂthlaﬁ'c' ude the

treatment of ocu ers, in particular ocul ar ammtory di sorders,
of ocul ar paﬁwpwﬁ'e# Wetlen ot sacHLm s Tecruse arpidp {sisiselyaddp e@ﬂ@gﬂw a8q,¢#het PRK or
cataract sur geeywith 8ddidebibaboratd @0BY bmﬁfan@bﬁﬁdcuna@amam@tma@rrh@u@d@tl ol ogy, of

Cr abecul ar nEERGOP 07 RALER 81 Lo G0 eRePaur #oesA et S mBIE oi n. and of

dry eye disegs@1)For the above indications, the appropriate dosage M, of

course, varyy; gﬁ%%{ c‘?@%y&%ﬂ,eumqbﬁgﬁgakﬁm oHHSSI%gtEJn{éEéﬂ' EmeNIRStES) the

| nvention to tre

admi ni st r at i . 1ML, H@W@&@'@Sﬁﬁd 8 (opay -6 (doflHk B (% AHU7t5 B! Hheh Hddd.r eat ed.
However, - 218 -




in prophylactic use, satisfactory results are generally indicated to be
obt ai ned at dosages from about 0.05 ng to about 10 ng per kil ogram body

wei ght, nore usually fromabout 0.1 ng to about 5 ng per kil ogram body

wei ght. The frequency of dosing for prophylactic use will normally be In the
range from about once per week up to about once every 2 nonths, nore usually
in the range from about once every 2 weeks up to about once every 10 weeks,
e.g. once every 4 or 8 weeks. Agent of “¢h& I'nvention is conveniently

adm ni stered parenterally, intravenousfy, e.g. into the antecubital or other
peri pheral vein, Intramuscularly, or subcutaneously, For exanple, a

prophyl act i c 1t 6&8tdeh. 3t9¢ % SH) 13y BoRpYD L8 (B S BrGhgr-1 e 2Hy@ft{mof t he

| nvention onegy Rk (AD N 4701 O aoRyery 2o 3 nonths, or less frequently. The
Agents of the i nvention may be adm nistered In conbination with anot her
active agent. Suitable active agents Include antinetabolites (e.g.

net hotrexate), anti-TNIF agents (e.g. Rem cade (infliximb), Enbrels

(Et arrercept ExaRalgi1i@d (adal um mab)), anti-I1L-1 agents (e.g. prainacasan,
ACZzZ885), nucl eosi de and non-nucl eosi de revers transcriptase inhibitors, HV

protease inhihitors, fusi i nhibltors an r_antiretrovi.pal agents. The
active agent 43?0%56’&&&520?%@%5 e drPest '%?%lgﬁ gé'%?%ﬂ%%%@ﬁ)f?peééﬁgry @t ely or
sequenti al | yamidgeh t he Agent of the invention. Pharmaceutical conpositions of
t he invention may be manufactured in conventional manner. A conposition
according to the invention ig\Pfeferably provided in |lyophilized form For
i medi ate administration it Is~gdissolved In a suitable aqueous carrier, for
exanple sterile water for injection orosterile buf f ered physi ol ogi cal sali ne.
If it is considered desirablellgi’a eyup a _solution of |arger volune for
adm ni stration by Infusion rather~asS a hggzﬁ i nj ion, it is advantageous to
i ncor porate human serum al bum n or thenp ent\_gy O hepari nl sed blood into
the saline at the tinme of formulation. The preselhce/of an excess of such
physiologically inert protein prevents |oss of antibody by adsorption onto
the wal | s of Thikeongmiiticis metheaingl ftanbéangoursieas2 und dmibdr & anatdgasshote tieahethddon. | f
al bumn is ugqgim%h§g%tagi98concentration Is from0.5 to 4.5% by wei ght of
the saline sorurion —The Agénts of the Invention may be adm nistered by any
convent i onal Yiett349,me(5e) et powdeo MSIEENMNS8 4iM+HIh HINMR{IMSE )t | ons | or
drinking, t alg;lpa? §.50(d, SAPE 5 RS1,9) 7.8?&,3%‘?.@@'(&&“}1)? §8s @X P38 (d, P B& hor m of

u ns rmal | temc a

i njectabi e solutions or suspensions. y for syste mnistration
oral dosage floff¥s23f® 2;'5‘?@\‘%‘?'? 8d). 24 ndllgh 15 61 EbAd (Mntfchi§ BheHtAé- Agent s of
the I nventi onssey, 1aHs0.0bel, adyi ni stered topically or dermally, e.g. In the
formof a dermal creamor gel or like -219- preparation or, for the purposes
of application to the eye, in the formof an ocular cream gel or eye-drop
preparation; or may be adm nistered by inhalation, e.g., for treating asthna.
Sui t abl e uni Exameladed f orms for oral administration conprise e.g. from25 to
250ny of Agent of the Invention per unit dosage. - 220 - Cains 1. A

compound of LUHbA sblohirAbornR B3 ABGRH IR o G SRR B Ay o5t o1

t hereof: (I
T
o
> H‘O“\_ND

amide
This compound is synthesized from compound 202 and amine 1 analogousty to the method
described in Example 178.



Zis CRRR2, NR3, Oor S§; Ris selected fromthe group consisting of hydroxy,
an optionally substituted C -C, al koxy, C2-C2 al kenoxy, cycl oal kyl oxy,

aryl oxy, heteroaryl oxy, aryl- Cl-C2 al koxy or heteroaryl- Cl-C7 al koxy, an
optionally substituted C-C7 al kyl or C2-C7 al kenyl, an optionally substituted
aryl, heteroaryl or an optionally substituted aryl- Cl-C2 alkyl group; RO
represents one or nore ring substituentsysel ected fromthe group consisting of
H, hydroxy, an optionally substituteda,-C2 al koxy, C2-C2

al kenoxy, cycl oal kyl cxy, aryfoxy, heteroaryloxy. aryl- CC, alkoxy or

1o onr 3 4 SRR 08 L RO RS S B o

al kenyl, an option
substi t ut ed z§r5ﬁl(d 1. 30‘5 (@l 1khyI7. J@r(@hu*‘;b*) 5, (dgRAH), §48 (RAHHRE (ﬁrﬁ!’gpfb'hﬂ%m ly sel ected

fromthe group, Q%@%Sémrtgs sz Amasg, @15@2 1945 H)da (m>@H)S1 8 @329}8 ssxﬁ.l a3l kyl ,

het er ocycl oaI K or heteroa each whi ch e optional Iy

substi t ut ed; |(’§ %1?&‘@}»2& Wét(@\éé'?] 1 and 3 atons | n length: Yis Ca-G a
cycl oal kyl , heterocycloalkyl, bri dged cycl oal kyl, bridged heterocyl oal kyl
aryl, heteroaryl, fused aryl heterocycloal kyl, all of which are |Independently
opti onal |y substl tuted Onc%;rﬁﬁes@éﬁhe%%go@% .p%%bo,é“.pggsl tuent or substituents
on R and 59 bei ng i ndepen consi sting of hal ogen,
hydr oxy, Cl1.C7 al kyl, nono or di- Cl-C7 al kyl ami no, am n carbonyl, nono or di-
Cl - C7 al kyl atixample 1aeoonyl , am no, carboxy, al koxy, C3-Cl2 cycl oal kyI , Cs-Cm
het erocycl oal kyl, C1-C2 al kyl carbonyl, al koxycarbonyl, ni tryI aryl; all of

whi ch, except 0 re.in I substit by one or nore
substi tuents ”’E%T é@?%ﬁ‘i"'a aP&rﬁaﬂi‘?g‘ﬁ' §$B %85%“‘5 *’ﬁ%iﬂ‘%fp'ﬁ?éﬁ‘ad@’ droxyl, Ci1-C7
al kyl, mono or di- Cl1-C7 afkyl no, am nocarbonyl, nono or cli-Cl-C7

al kyl ami nocar bonyl , am no, car boxy, CJ(J C7 al koxy, C3- C12 cycl oal kyI C3-C18
het er ocycl oal kyl , C, -C7 al kyl ¢ ONyYl 7 Cs- C? al koxycarbonyl, nary', aryl; the
optional substituent or substiy ue s ependently selected | rem
t he group consisting of hal ogen, hydr oky d yl, nono or di- C -C,

al kyl am no, am nocarbonyl, nono or di- C 1-C7 al¥ylam nocarbonyl, am no,
carboxy, al-C2 al koxy, C3-Cl2 cycloal kyl, C3-Cl2 heterocycloal kyl, Ci1-C7

al kyl car' oonyhis cdipoQ@Td ialskdhepized waogbysiyid Exantiple hirgnk 4-MethHoxpbenzbiueh,2- except

hal ogen, are tionally substituted by one or nore substituents,
selected f réﬂ%ﬁi&%@ﬂ%ﬂ& L%gﬁgl sting of hal ogen, hydroxyl, Cl1-C7 al kyl, nono or

dis C1-C7 HOKGSHADNE T, DR EMEO-Lars(BprorE 42 INGLS (8l Kyl BAT Aar bony|

am no, carboxyq (L} 2 3 Jovds ( | kyl , C
1- C7 al kyl ca?%o( H)C§3 @;Qm{ 9% gﬂiﬁg(zgﬁoﬂ)trﬁ Tcg?)%,gs?ﬁg%gﬁgjn%? substttu

ant or substf rf'@'e"%t smérﬁ %bbf'@ié H’Be‘ Ehdently selected | romthe group

consi sting of hal ogen, hydroxyl. Cl-C7 alkyl, nmono or di- C -C, alkylamno,
am nocar bonyl, nmono or di- C. ,-C7 al kyl am nocarbonyl, am no, carboxy, G -C7

al koxy, C3-Cl2 cycl oal kyl, Ca-Cm heterocycl oal kyl, Cl1-C7 al kyl car' oonyl, C1-07
al koxycar bonyhe conippungh of famylg | imfrée fofm ogn mrmmuﬁ;pl!y deedntapésnsait dore exivieilependent | y
optionally s 1 I{ﬂl@fﬁ he group
consi sting o?mﬁqe?géerﬁgcﬁagd& g%:/;flé'me@é %§§éﬁ9 rmn5§a ma?ﬁ.'g&@ %di téd)l "I | am na,
ami nocar bonyYro 198588 83sciRed €8'9¢2 al kyl ami nocar bonyl, amino, car boxy, Cl C2

al koxy, C2-Cl12 cycl oal kyI C3-C12 heterocycl oal kyl, C, -C7 al kyl carbonyl,

al koxycar bonyle i A4l sn Mt ey 221 -
The SPA (Scintillation Proximity Assay) technology is used to show that the test compounds
prevent MCP-1 from binding to cell membranes expressing the CCR2 receptor. Transfected

CHO-dukX cells stably expressing the hCCR2b gene are grown in MEM alpha medium to a
confluency of between 70 and 80 %. After discarding the medium, 3@ ml ice-cold
physiological buffer solution containing 1 miM EDTA are added and the cells removed from
the plate using a scraper. The cell suspension is centrifuged at 800 g for 10" at 4 °C and the
cell pellet resuspended in buffer. Cell lysis is done using a Polytron PTI300D instrument at



2. A conpound of formula (11), or a pharnmaceutically acceptable salt or ester
thereof: wherein: Zis NH NCH3, CH2, S or 0; Ris hydroxy, an optionally
substituted Cl1-C7 al koxy, C2-C7 al kenyl oxy, cycloal kyl - C1-C7 aliqil oxy, an/
oxy, heteroaryl oxy, heteroaryl- Cl-C2 al kyl oxy or aryl- 01-02 al kyl oxy, an
optionally substituted aryl, heteroaryl or an optionally substituted aryl -
Cl-C2 al kyl group; X is selected fromthe group consisting of: Q@Q 1is

sel ected fromthe group consisting of:-2842-, -Cl-12-CH2-, -CH2-CH2-CH2-,
-CF(CH3)-CH2-, -CH2-CH(C13)-, -CH2-NH, -CH(CH3)-NH, -CH2-N(CH3)-

-CH2- CH(CH2OH) - or-Cl1(CH3)-NH(CH3)-; Y' |Is selected fromthe group consisting
of : C3-018 cggbaneRPtyior 2 ireeedlaeypoidoah kgl Merbhrandgath wlasted &Y kentrifugativnl gield

het erocyl 0al ki o roPithinuBeh: %ﬂ@asrngguméab%q&'aeéasha REhESRBEePARIdYa oodl | Of wini ch

are | ndependent opt1ona stituted once or nore; 'the optional

substituent BPMs %W@Gﬂ?rﬁ“éc%rfoﬂ?w'weﬂ@mﬂ#@éﬁbmtglf?Zgé'l"%"&’f?se’t‘i 43 t he g roue
consi sting ofnelBlaREitie reBYpESIEY in KuteCal afbl'dfé{rh conﬂ@ﬁ@tldhl’ofdmlrﬂhn@&oﬂaldléyl am no,

bony!| Cl-C7
L e TR B e e
al - C7 al koxymmomla;e fnﬂriaryiluted_an yiffer @l vieldothe fohi-fold comemmbed $ralionpeior, thar e
 ndependent | oot Mgl A H(?-“Eo%-ﬁw Jﬁ@@PRFssngs%&ﬁ&Réﬁlnté’rﬁz@fv%lum%e' ect ed

fromthe grou{p CONSI'S r oxy nono or di-C, -C2
al kyl ani no, eirA0R&trer ey F6 watbpiges Theisermengrrs & RW%WH’%‘&?%BWW‘"@m no, carbow,
Cr; al koxy, §£3=C12 cycl oal kyl, C3-C a heterocycl oal kyl, 0I-C7 al kyl carbonyl,
C, -C2 al koxycarbonyl, nitryl, aryl; the optional substi tuent or substit uents
on Y' being independently selected fromthe group consisting of hal ogen,
hydroxyl, Crs@d al kgiffer (Roriest oompehiund)C1- C2 al kyl ami no, am nocar bonyl, nono or

di- C-C2 al Iam gleor:18 g%gg@ml—%gﬂbQQJSBP%yTHQ%“)%Cb)ﬁ%IkOXy’ C3-C, 2 cycl oal kyl,

C3-C 6 het erocycl oal I"car | koxycar bonyl, nitryl,

aryl; all of Qi ch, CeR @?mﬁ‘éﬂﬁﬁépﬁ"mﬁé"q@@d@}b%@ﬁﬁ@9‘”@9@1 wel). substi t ut ed

by one or nore subs&ue]edd%tysaolog@b@gb@,qwélr omthe group consisting of hal ogen,
hydr oxyl , m nocar bonyl, nono or di-

a-c2 al kyl a?ﬁc‘ﬁoglalr( ngqa\?r'?lﬁf(?r ESBQP%@BQ'W” '{f"t'o%lzlédi@ a5_ c12cycl oal kyl , 03- 0i a

het er ocycl oal kyl, Cl1-C2 al kyl carbonyl, al koxycarbonyl, nitryl, aryl. - 222 -
After addition of all components the plate is sealed and incubated for 90 minutes at room
temperature with constant shaking. Following incubation the plate is centrifuged at 1000
RPM in a Sorvall RC3B centrifuge for 4 minutes at room temperature and counted for 3
minutes per well in a TOP COUNT instrument (Packard). The quench-corrected counts are
used for the analysis of radioligand binding.
Compounds of formula | have an ICys, batween 0.0G03 and 10 uM,

In a similar manner, binding assays for the rat, mouse and rhesus monkey CCR2 receplors
have been established. Due to the species specificity of the CCR2 antagonists, the
compounds of formuts | have an ICsg between 0.015 and 10 pM on mouse CCR2 and
between 0.020 and 10 uM on rat CCR2.

tn CCR2 functional assay — Caz2+ mobilization
hCCR2b-CHO#84 cells:
CHOdukX celt line stably expressing the hCCR2 gene is grown in MEMa up to a confluence

of 80%. The day before the experiment, cells are harvested from the tissue culture flask by
trypsinization, washed, plated in a black/clear bottom 96-well plate at 5x10* cefls per well
and cultured ovamight at 37°C in a humid atmosphere enriched with 5% CQO,. On the next



3. A conmpound according to any one of the preceding clains selected from
4- Met hoxy- 11- 1-i ndol e- 2-carboxylic acid [1l-(2-azepan-1-yl-ethyl)-piperidi
n-4-yl]-am de 4-1sopropoxy-1H I ndol e-2-carboxylic acid

[ 1- (2-azepan-1| -yl -ethyl)-piperidin-4-yl]-am de

4-1 sopropoxy- 1H I ndol e- 2- car boxylic acid {1- [2 (

4- hydr oxy- pi periclin-1-yl)-ethyl)-piperl -yl)-am de

4- Cycl opr opyl nmet hoxy-1 H I ndol 9-2-car bo>23f‘| c acid

[ 1- (2-azepan-1-yl -ethyl)-pi peridin-4-yl]-an de

4- Cycl opropyl nmet hoxy- 1H-i nd r box

1 o (o b B B IP G B SERGe Pt ASHEPIFE sk i P-4

4- Cycl opr opylbﬁﬂérhbxﬂferl\lwb furtbe lvexsiZescihe bels wlel resuapanded in buffer D. Serial dilutions of

{1 [(S)-2- (4 |
4- Cycl opr opyI gourﬁliﬁﬁm'% Peg'ﬁ "%:%%‘E)Ngﬁ% ?él(’:"'Saa(F:Nj @E'{df% g %X%%EOL?W QF'"

, 4S) - 4- hydr oxl}ecaﬂﬁﬁalhyﬂre oD etiruiterd by tbq)w;eﬁloopW@E'-ﬂ@péﬁﬁll@!wnﬂWEygr)a am de
4- | sobut oXy- Jrr\'é‘nltd?&@ﬁsﬁng%ﬁé’ﬁé%&wca b scanning fluorometer with and integrated fluid
(1(2 azepan-1-yl -ethyl) - plper|d|n4y1;fD

4-1 sobut oxy- iffﬂsiefl“ﬁﬂ‘é - car boxyl i c acid [1

-(2-piperidifn-I-yT- 1W1per|ﬁmmﬂ¢ya1 BB A 626pM Probenecid 0.5% BSA
4-| sobut oxy-TH:g_mgpl BY 2- Car oo y| I Cx aci
[1-[ 2- (RS) - 2= peti-th ity H—etRyt—pipetriei 44—y —an
4-1 sobut oxy- J-L%Pﬁégfnl g-_zr;a)r(—ng,LLi_c%m d X

1-(2-(4- et thyﬂ i peridin-1-yi)-ethyl lal perl di n-4-y1)-’én‘i de_4-1 sobut oxy-1

Nadal 2-2-qar B¥%H i c| aci ¥ X X X

1- (2- (( 25, 6R)anRs @lanskd atSeliipr (14X ypiequ] atlenplrod (4056049, RPEIBRPI per 1 di n- 4-y1) - am de
sobut oxy1H i ndol e- 2car boxylic acid {1

o]

((R) - 3- hydeoaxy. 60, acdlln- 1- yl) et hyI i -piperidin-4-yl)-am de
obut oxy- 1H i.ndol e
2-
o]

LIAZAS

(
/

(

4-|
-(2-
4-|

Tt O Sk P 3 R Lrirtsnabn T FR29%58 (- ertsEhaE ) Bl LafiplyGnem.

4-| sobut oxy- 2F qsmemazmnti@gmwnm RRMIA 840 with glutamax-1 supplemented with 1X MEM

(142- (4-hyor guyadtl e defhdacks YDl ELI SPIBR! Eb W 1A B0 ranc anc 10%

1142- ((1R 3SF53)FostmwpmnBﬂupauswe;wﬂ B{tBe @pafental gewnb)phasehgl 4 mapimr i di n- 4-y
1) - am de 4-1 %&E%t%%&%&@%ﬁ p%r ﬁﬁb@@%\‘é Msh@d?h%uﬁem and Ioaded at about 2.10°

11- i peridin-4- -am de

4-

4

(

4

(

[(S)- 2(4ﬁlﬁ/droxy£)ﬁerl ;Qg opylj-p
| sobut oxy- &S PREI2 pM e S&WF’EB & P4 the dgike Bidi - Cl'”ﬂw"é‘i"h%ﬂl‘ )”ﬁﬁ%nyl ] -ani de
- | sobut oxy- Mdr\bd%ﬁi@vﬁm%uﬂ@mbwtda@plﬁﬁd ifl black/ciear bottom 96-well plate at 2x10° cells

fll- {sg)gﬁt 2%;: %?_rﬁ]t'aﬂ ﬁng:fﬁgér%: %ﬁ?@g@ﬁ@ %‘t gfladrﬁ?& therrggmp%uld é:r}c/icﬂl'le éhe)r%ac ?le 3’ Imlons
4-{[ met hyl - ategerfaimed poderpritad-adoweTdr-tahGOR2b1aEHCHRS cellpmmspt JhabhiffeeB is

4-1 sobut oxy Al boxylic acid

(4-{(R-1- (négﬁ’ﬁgg§§2 ?% pyran-4-yl)-am nol - et hyl ) - phenyi yam de

4- Cycl obut yl net hoxy- 1FL|ndoIe 2-carboxylic acid

[1-(2-azepanmlxmybssef,fawnbotmhpefrfbrdiunﬂﬂae]anamodawéerm@:loetauﬁ yb pret hoxy 1H indole 2

carboxylic acid (1 [2 (3 (R hydroxy piperldin 1 yl) ethyl) piperidin-4-yll

anm de 4- Cycl obut yl met hoxy- 1H—|ndole 2-carboxylic acid {112 (4 hydroxy

pl peridin 1 glQCRsetfh ahags ol 2

4- Cycl obut yl net hoxy- 1H—|ndole 2- carboxyllc acid

{142 ((35,49)-4-hydro 3- et hyl - eridin-1-yl)-ethyll-piperidin-4-yl)-am de
1 Gyct obut y1 RRIHERFRHGTHAO A1 BF BodAendenefeolgs bhced ch Tranewsl ™

%ﬁ ((1R, 35, ?5&1br3ndﬁllv£§€n@>feyusgd a7pitofid ©Y 6drRlodndd, 'ﬂﬁe%:ﬁial_yﬂi@p%ﬁonned ih the human .
. y((lsg)l ge2'4 h%ﬁﬁﬁp\aﬁﬂ?ﬁ?r}q%ﬁv%g PB%&B?EQ%)& Rhaﬁﬁffl’gﬁ) Iﬁfgﬁ,ﬁgﬁ% i C aci

q[/cl obut y| outikoiyRPHiG40cobwerertmnsbXg B leatioaaivatdd FEBACRa(elPBL4E) 4 hydr oxy
?gt hyl pip y%lfo Fong/ﬁ)ﬂa‘?urlbwg%le%gﬁog%b&‘fh%? Y388y &itture on anti-human CD3-

Met hyl -
[
Cycl opent y & aRey adii:d 881 GredroSa |Pﬁ1?lﬁ)6| Hitfoq8 Arfl used in mlgration expariments

oxyl 1 c aci
2- (4- hyd¢Q§'§©9'£pﬁU®lPl$fa$ andiexpandee bhspbpeqyep ey iueh in medipm)suppigrorntediviid-ochl or i de
[ 2- (4- hydroxy- pi peridi n-1-y1) - et hyl pi peridin-4-yl)-am de
(1, 2- Di net hy) - propoxy) - 1H | ndol e- 2- car boxyl ic acid
-(2-azepan- 1-yl -ethyl ) - pi peri di n-411) - am de
(2, 2-Di nel hyl - propoxy) - 1Hi ndol e- 2- carboxylic acid [1 -(2-azepan-1

e
{
4-
3
4-
(1-
4-
{1-
4-
[1
4



- 223 - di hydrochloride
4- (3, 3- Di net hyl - but oxy) - 1Hi ndol e- 2- car boxyl i caci d{ 1-[ 2- (4- hydr oxy- pi peri di n-
1-y1l)-el hyl]-piperidin-4- yl)-am de di hydrochl ori de
4- (Fur an- 2-yl met hoxy) - 1H i ndol e- 2-carboxy/lc acid [1
-(2-azepan-1-yl -ethyl ) -pi peridin-411]-arnicle
4- (Fur an- 3-yl met hoxy) - 1Hi ndol e- 2-carboxylic acid [1
-(2-azepan- 1-yl - et hyl ) - pi peri di n- 411] - afil¥e
4- (Fur an- 3-yl net hoxy) - 1Hi ndol e- 2- car boxyl i ¢ aci d
{112- (4- hydr oxy- pi peridi n-1-yl)-ethyl|-pl peridin-4-yfam de
4- ( Fur an- 3- y efterétiamigyand QMimow@r@CeLtsrm@altms gl@jdgnsity of less than 1.2 x 106
(1-[2-((3S, 43 élrsﬁnzlgééqio@ﬁféfd ¥z §F§~H'(%\ rthéb@ﬁdeQ'a{‘?rﬂap)ﬂ fate density in RPAI1640

ef hyl | - pi pendi ur an- 3- yl net hox ol e- 2-carboxylic acid
{1-1(9)-2-( 4-69@*@@@9&; Wi B iTeanpad™ W'rbfﬁ%'ﬁ%”ﬁ ﬁT F"be?'?i“%eryiyf 8 kmmipera
4- (Fur an- 3- ylspebhaxye chitrb ﬂéﬂé@péﬂlfcﬁmbrmtﬁ(mbmmm@ used for the migration assays.

1-[(9) - 2- _45) - 4- h h d 4 e vl
(1108 2 (S Ao it 0o S TEL s BLPSEl: b BLARM hoPler ' o - 4-vD)
( 1- ( 2- azepan-RPM1560/0G %) BPA. fFer Tidi- n.cqusya_p,m asrk die Ms¢rB-avhlseri oEh EBkmihe uss

3- l t COunts,
l(Jrla[]( 15y9rreR) Qﬁé%{% 8&&5'25&%% rﬁsouﬁl zl nl- 1@ %g&ﬂ : ITSgﬁserltsna_re pllg;: ma?ﬂ de di
?a

hydr ochl ori d@wfe'(@sww@pk@&q@G@Weﬁ?ﬁo@bw%Mm@W E-11ane Rerppoen eyl i c
acid (1-(2- az@aﬁ@oflsowhr,&ﬁénél|am@tﬁ@eéngtd1mﬁraw%theamtdﬂaecam(a'amml 0k @sdagRz of

e by btk Emdiia 7 s SR gudinders Sets i 416 L0 PERRTIEB o- benzof

ur an- 3- yl net laexoplecttd add coun@ddlosa EACScdnﬁhwlcytometen ke deduiring all events for 30 s with

12,033, 49) n e s Gy Lol o i d i) e AHRSa) diado¥1) - i e

4- (5- Chl oro-ben ar an- | met car boxyl1c aci

(1-[(S)-2- (4!% e m%éﬂmuwbqr-waﬁurgﬁ gl e paTe ennditionsy| | - ani de
di hydrochl ori de 4-(5-Chl oro-benzof uran-3-yl met hoxy) - 1Hi ndol e- 2- car boxyl i ¢
acid

(1-[(S)-2- ((§§h'ﬁ§§3a& CRPBRUSLS, O*Somulad \PRYE AN e PEVAEMY OPTF Apd SDYM - pi peri di n- 4-y11
-am de di hydrochl ori de

d} CCR5 membrane binding assay
Human CCRS5 is used to generate stable transfectants in CHO K1 cells. Membranes

prepared from these CCRS transfectants are used in a radioligand binding assay using 125
I-MIP-1a as a ligand and the compounds of formula | are tested for inhibitory activity. The
data are reporied as ICy, i.e. the concentration of compound required to achieve 50%
inhibition of fI-125]MIP-1a binding. In this assay, compounds of formula | have an ICg
between 0.004 and 10 M.

The Agents of the invention ars effective as dual CCR-2 and CCR-5 antagonists. Thus the
Agents of the invention are useful for the prophylaxis and treatment of CCR-2 and CCR-5
mediated diseases or medical conditions. CCR-2 and CCR-5 play an important role in
leukocyte trafficking, in particular in monocyte migration to inflammatory sites and thus the
agenis of the invention may be used to inhibit monocyte migration e.g. in the treatment of
inflammatory conditions, allergles and aflergic conditions, autoimmune diseases, chionic
pain, graft rejection, cancers which involve leukocyte filtration, stenosis or restenosis,
atherosclerasis, rheumatoid arthritis, osteoasthritis and chronic pain,



4- (4- Fl uor o- benzof ur an- 3- yl met hoxy) - 1Hi ndol e- 2- carboxylic acid
(1-[(1S,9aR) - 1- (oct ahydro-qui nolizin-1 -yl1) nethyl]-piperidin-4-yl)-amde
di hydrochl ori de 4- (4-Fl uoro-benzof uran-3-yl net hoxy)-111-i ndol e- 2- car boxylic
acid (1-[2-(4-hydroxy-piperldin-1-yl)-ethylj-piperidin-4-yl)-amde

dl hydrochl ori de 4-(Renzof uran-3-yirnethoxy)-1H I ndol e-2-carboxylic acid
{1-[ (1S, 9aR) - 1- (oct ahydr o- qui nol i zi n- 1-yeget hyl | pi perl di n-4-yli-am de

di hydrochl ori de 4-(Benzof uran-3-yl net hoxy) - 1H | ndol e- 2- carboxylic acid
(142- (4- hydroxy-piperidin-1 -yl)-ethyli-piperldin-411)- am de

4- (Benzof ur an- 3-yl met hoxy) - 1H- 1 ndol e- 2-carboxylic acid {1

42-( (38, 45) - 4- hydroxy-3-net hyl - pi peridin-1-y1)- ethyll-piperidin-4-yll-am de
4- ( Benzof ur aR!s82s¢$ petondiianp whidh mad &e §9?29Q:‘&iﬁ"5%ﬁ<%r9qn5 oA Hednvention inciude:

11-[(S) - 2- (41rmyrﬁrh9wnpm éQnﬂhnéﬂsylﬁ&luﬂ{gq%ﬁhho@'aﬂﬁétb db%e&%@magﬁsthma

4- (Benzofuran 1H i ndol e ar ox lic ag
- 1-[( S) 2-( e!gg; %rgyntla q@:}’ 8%@)&@@%\{&“}1@% F}?rs‘fnmv)fty pneumonitis,
pr opyl i - pi pemtedtitial dny deari(iB), 4e.6. Gd}cFﬂa&lJerkfnmawdibroms or ILD associated with

ur an- 3-yl net Q&éﬁhﬁé’h& %QJ &fﬁ agﬁ%\ﬁﬁ;&}/la cﬁl%h oé&-ﬂigtpvg’pgﬁloggry éts%aﬁar ochl ori de

- (oct ahydr o- qur nol'i zi'n- peri
4- ( 6- Ft uor o- mﬁﬂawc&hy@rwmmcﬂspgnsqsrwwn@Hﬁr@esz(e@aﬁowgwyllimtorac| d

{1-{2-(4- hyd&éwmwoﬂ%q il Thséct)éﬂr)g LA, ]maﬂnmafoty%w@,r‘hlelaasérmﬁagcmﬁié ochl ori de

4- (6- Fl uor o- benzof ur aa 1H-| n car bo ic acid
-[2-((3S,43)¢ ae%ﬁﬁza?do%ﬁﬂf%“"%/r@?"ﬂi;|Spﬁ%geﬂhaqpﬁ *%ff’e@f’ﬁvﬁpm%\ﬂsém‘ di n- 4 yl) am de
di hydr ochl or indendatéd dérdmiatises Hehz2e termatitis Secy e tafvok vigmdalitis] alangiotoatadt car boxyl i c

acid {1- [(S) r|d|n 1-y1)-propyl{- piperidin-4-yl)-arride
di hydrochl orl%"gtﬁls%ﬁ%g'?%u %hzof ur an- 3-yl net hoxy) - 1H-i ndol e- 2- car boxyl i c

acid Autoimmune diseases, in paricular autoimmune diseases with an aetiology including an

(1 [(S) 2- ((ﬁﬁsarﬁ%torﬂc@%(ﬁyn@@éu% mws Rk %Fn‘pfé'ﬂﬁbu%a%udoérﬂﬁﬁd RitRGE aﬁ'arn:a4 y1)-arni

4- (5- Fl uor o- benzol uran- 3- P! ndol e- 2-carbo4"lic acid
{1 [ (18, 9aR) Prooredietta moeriatic aﬂ%ﬂ%mdﬁﬂﬁ it %@yn%?élwﬂheumaﬂ"eww Helyding at ni de
4- (5- Fl uor o- bmﬁﬁtwm&oyﬁ mtrhammmaskd;amd@roamabemartbwmhamasnycﬁaiﬁ1

42- (4- hydr OXMypgrsQnsgﬁllg( (HcmalX gotf?%lrnlrygyl h)%eggr'{siitﬂlity né d¥rmal ﬁypersens%mt% uo chl ori de
allergies. Specific auto-immune diseases for which Antibodies of the invention may be
employed include autoimmune haematological disorders {(Including e.g. hemolytic anasmia,
aplastic anaemia, pure red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulomatosis, dermatomyositis,
chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson syndrome, Idiopathic
sprue, autoimmune Inflammatory bowel disease (including &.9. ulcerative colitis, Crohn's
disease and Irritable Bowe| Syndrome), autoimmune thyroiditis, Behcet's disease, endocrine
ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, primary biliary cirrhosis,
juvenile diabefes (diabetes mellitus type |}, uveitis (anterlor and posterior),
keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosls, and
glomerulonephritis (with and without nephrotic syndrome, e.g. including Idiopathic nephrotic
syndrome or minimaj change nephropathy);
graft rejection (8.g. in transplantation inciuding heart, lung, combined heart-lung, liver,
kidney, pancreatic, skin, or corneal transplants) including allograft rejection or xenograft
rejection or graft-versus-host disease, and organ transplant associated arteriosclerosis;
atherosclerosis;
cancer with leukocyte infiltratlon of the skin or organs; hreast cancer;



4- (5- Fl uor o- benzof uran-3-ynet hoxy)-1H i ndol e-2-carboxylic acid {1

(2-((aR, 4R, 5S) - 4- hydr oxy- 3, 5- di net hyl pi perydi n-1-y1) - et hyg- pi peri di n-411) - am
i de di hydrochl ori de

(5- Fl uor o- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- carboxylic acid
1-[(S)-2-(4-hydroxy-piperidln-1-yl)-propyl]- piperidin-4-yl)-amde
hydrochl ori de 4-(5-Fl uoro-benzof uran- 3- {Inethoxy) 11- 1-i ndol e- 2-carboxylic
d (1-[(S)-2-((33, 43) - 4- hydr oxy- 3- met Byl = pi pe- - 224 -
in-1-yl1)-propylj-piperldin-4-yl)-amde
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acid 41-[(S) 4 roxy- pl peridin gl) propyl I - pi peri di n-4-y1}-ani de
di hydr ochl or infpatious diseases |nc uding HIV and AlD

4-(4,6-D fl uoro-benzof uran- 3- ylnethoxy) 1FL|ndoIe-2-carboxyI|c acid [1

-[(S)-2- ((38 0, er| . .
ropy1] - pi perl % ét Hﬁ%seusglr:mer(?%olég I8ru|n rsgoo%i sm%ludmg both therapeutic and

4- (7-Chl oro- bredw{amrrmdesoyhmpmyf) refikibn tndwlt@alzneomf beopyasiactharaptof 1
-[ (1S, 9aR) - 156064 ﬁ@ﬁ%e?of“c‘hméﬁ!l@oFHréc%hr&ll}e\)fée)nt ﬁ%hlgéfé lot B'r Pen *éiibrﬂrof}oé’ 1) - am de
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chronic exposure to the sun.

Agents of the Invention are particulérly useful for treating diseases of bone and carlilage
metabolism including osteoarthritis, osteoporosis and other inflammatory arthritides, e.g.
rheumnatoid arthritis, and bone loss in general, including age-refated bone loss, and in

particular periodontal disease.

The Agents of the Invention may afso be used in ocular applications which include the
treatment of ocular disorders, in particular of ocular inflammatory disorders, of ocular pain
including pain assoclated with ocutar surgery such as PRK or cataract surgery, of ocular
allergy, of photophobia of various etiology, of elevated intraocular pressure (in glaucoma) by
inhibiting the production of trabecular meshwork inducible glucocorticoid response (TIGR)
protein, and of dry eye disease.

For the above indications, the appropriate dosage will, of course, vary depending upon, for
example, the particular Agent of the Invention to be emploved, the subject to be treated, the
mode of administration and the nature and severity of the condition being treated. However,



4- (6- Chl or o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxyl I ¢ acid
(1-[(S)-2-(4-hydroxy-pi peridin-1-yl)-propyl kpi pericil n-4-0-am de

di hydrochl ori de 4-(4-Chl oro-benzol uran-3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid [1 -[(15,9aR)-1-(octahydro-quln o lizin-1 -yl)
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ur an- 3-yl met hoxy) - 1Hi ndol e- 2- car boxyl i cid [112- (4- hydroxy-piperidin
-yl)-ethyli-piperidin-4-yl)-am de di hyd%l)@hl onde

4- (4- Chl or o- benzof ur an- 3-yl rret hoxy) - 1H i ndol e- 2- carboxylic acid
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aci d The Agents of the invention may be administered comblnatlon w:th another active agent.
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invention,

Pharmacsutical compositions of the invention may bs manufactured in conventional manner.
A composition according to the invention is preferably provided in lyophilized form. For
immediate administration it Is dissolved in a suitable aqueous carrier, for example sterile
water for injection or sterile buffered physiological saline. If it is considered desirable fo
make up a solution of larger volume for administration by infusion rather as a holus injection,
it is advantageous to incorporate human serum albumin or the patient's own heparintsed
blood into the saline at the time of formulation. The presence of an excess of such
physiologically inert protein prevents loss of antibody by adsorption onto the walls of the
container and tubing used with the infusion solution. if alburnin is used, a suitable
concentration Is from 0.5 to 4.5% by weight of the saline solution.

The Agents of the Invention may be administered by any conventional route, e.g. orally, for
example in the form of solutions for drinking, tablets or capsules or parenterally, for example
in the form of injectable solutions or suspensions, Normally for systemic administration oral
dosage forms are preferred, although for some indications the Agents of the Invention may
also be administered topically or dermally, e.g. In the form of a dermal cream or gel or like



4- ( 6- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2-caf ooxylic acid (1

-[2-03S, 4S5) - 4- hydr oxy- 3- net hyl - pi peri din-111)-et hyl | - pi peri di n-4-yl)-am de

dl hydr ochl ori de 4-(6-Met hoxy-benzof uran- 3-yl nmet hoxy) - 1H i ndol e- 2- car boxyl i c
acid (1-[(S)-2-(4-hydroxy-pipericiln-1 -yl)-propyl]-piperidin-4-yl)-amde

4- ( 6- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- carboxylic acid
(1-[(S)-2-((3S, 4S) - 4- hydr oxy- 3-net hyl pi peridin-1-y1)-propyli-piperielln-4-yl)
-am de 4-(5- Mel hoxy- benzof uran- 3-yl met R@%%- - 1H- i ndol e- 2- car boxyl i ¢ aci d

[ 1- (2-azepan-1 -yhethyl)-piperidin-4-ylF am de

4- (5- Mel hoxy- benzof ur an- 3-yl mat hoxy) - 1H i ndol e- 2-carboxyllo acid [1
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{ 142- (4- hydr Qs Pheds pellunilackage/ 1) - €t hy) - pi peri di n-4-0-amide

4- ( 4- Met hoxy- benzof ur an- 3-yrrnet hoxy) - 1H | ndol e- 2- car boxyl i ¢ aci d

{142- ((3S, 45) - 4- hydr oxy- 3- net hyl - pi peri di
n-1-yl)-ethyll-piperidin-4-yl)-amde

4- (4- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H-i ndol e- 2- carboxylic acid
11-[(S)-2-(4- hydroxy- pi peridin-1-y1)-propyli-piperidin-4-yl)-amde

4- ( 4- Met hoxy- benzof ur an- 3-yi net hoxy) - 1H | ndol e- 2- carboxylic acid
(1-1(S)-2-((3S, 4S)-4- hydroxy-3-net hyl pi peridin-1-yl1)-propyl]-piperidin-4-yl)-
am de 4- (4, 6-di net hoxy-benzof uran- 3-yl net hoxy) - 1Hi ndol e- 2-cattoxyfic acid
{1-[ (1S, 9aR) - 1- (oct ehydr o- qui nol i zi n1-yDr net hyl i - pi peri di n-4-y1)-am de

di hydr ochl ori de



4- (4, 6- D et hoxy- benzof ur an- 3- yl net hoxy) - 1Hi ndol e- 2- carboxylic acid
(1-[2-(4-hydroxy-pipendin-111)-ethyl]- pipericlin-4-yl)-am de
4- (4, 6- Di et hoxy- bensof ur an- 3- yl net hoxy) - 1Hi ndol e- 2- carboxylic acid
{92-((35, 4S) - 4- hydr oxy- 3- nethylplperldln 1 1) -et hyl | pi peri di n-4-y1}-am de
di hydr ochl ori de
4- (4, 6- Di net hoxy- benzot uran- 3-yl net hoxy) - 11- 1-i ndol e- 2-carboxylic acid {1-[(9S)
2 (4 hydroxy-pi peddin-1-y1)- propyl -peRead di n-4-y1}-am de
4- (4, 6- Di et hoxy- benzof ur an- 3- yl net hoxy) - 1H-i ndol e- 2- carboxylic acid
{1-[(S)-2-((38, 4S)-4-hydroxy- 3-net hyl - pi peri di n-1-y1)-propyl] - pi peridin-4-y1l)-
am de 4- (5, 6-di met hyl - benzot ur an- 3-y[ met hoxy) - 11- 1-i ndol e- 2- car boxylic acid
{1-1(1S,9aR) ;13 &%ﬁ;}n@ohmg B PPk bz, Raehibe ¥l o) ABLDYI ] - pi peri din-4-y1)-am de
di hydr ochl ori de 6- amet hyl - benzof ur an- 3-yl met ho>cy) - 1H i ndol e- 2- car boxyl i c
acid {1 -[2-(4- hydroxy pi peridinr1l-yl)-ethyl]- piperldin-4-yl)-amde
4- (5, 6-Di net hyl -ben sof uran-3-yl et hoxy)-1H-i ndol e-2-carboxylic acid {1

-[ 2-((35, 45) - 4- hydr og- 3- et hyl -r\pi‘ 111) - et hyl) - pi peri di n-4-y1}-am de
di hydrochl ori de 4-(5, 6-anet hyl 0)/ur an- 3-y| 0Pt hoxy) - 1Hi ndol e- 2- car boxylic
acid {1-[(S)-2-(4- hydroxy- pldﬁrldln 1-y¥H) - propyl] pi peri di n-4-y1l)-am de
di hydrochl ori de 4-(5, 6-Di net hyl - benzof ur an- 3- yl net hoxy) - 1Hi ndol e- 2- car boxyl i c
aci d
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- 226 - 4Cycl obutyl nmet hoxy- 1H- 1 ndol e- 2- carboxylic acid
{1-[(8)-2-((319,419)-4-hydroxy-3-nethy|-piperidin-l-yl)-propyllpiperidin-4-y1)
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acid -[(15,9a11)-1 - (octahydro-quin olizin -1 -yOr nethyl kpi peri di n4-yl)-ani de
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Q'isselected fromthe group consisting of: -CH,-, -CH,-CHy-, -CHy-CHy-CHy-, -CH(CHg)-CHay-, -CH,-CH(CHy)-,
-CH,-NH-, -CH(CH,)-NH-, -CH,-N{CHg)-, -CH,-CH(CH,CH)- or-CH(CHjz)-NH({CHy)-;

Y' is selected from the group consisting of: C5-C,4 cycloalkyl, heterocycloalkyl, bridged cycloalkyl, bridged
heterocyloalkyl, aryl, heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substituted
once or more;

the optional substituent or substituents on R’ being independently selected from the group consisting of halogen,

hydroxy, C4-C; alkyl, mono or di- C,-C; alkylamino, aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl,
amino, carboxy, C4-C; alkoxy, C,-Cy, cycloalkyl, C5-C, g heterocycloalkyl, C4-C; alkylcarbonyl, C4-C; alkoxy-
carbonyl, nitryl, aryl; all of which, except halogen, are independently optionally substituted by one or more
substituents, selected from the group consisting of halogen, hydroxyl, C,-C, alkyl, mono or di-C4-C alkylamino,
aminocarbonyl, mono or di-lower alkylaminocarbonyi, amino, carboxy, C,-C; alkoxy, C4-Cy, cycloalkyl, C5-Cyg
heterocycloalkyl, C4-C; atkylcarbonyl, C,-C; alkoxycarbonyl, nitry], aryl;

the optional substituent or substituents on Y’ being independently selected from the group consisting of halogen,
hydroxyl, C;-C5 alkyl, mono or di- C4-C; alkylamino, aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl,
amino, carboxy, C4-C; alkoxy, C4-C, cycloalkyl, C4-C, 4 heterocycloalkyl, C4-C; alkylcarbonyl, C,-C; alkoxy-
carbony), nitryl, aryi; all of which, except halogen, are Independently optionally substituted by one or more
substituents, selected from the group consisting of halogen, hydroxyl, C,-C5 alkyl, mono or di- C,-C; alkylamino,
aminocarbonyl, mono or di- C4-C; alkylaminocarbonyl, amino, carboxy, C4-C; alkoxy, C5-C4, cycloalkyl, C5-Cyg
heterocycloalkyl, C,-C, alkylcarbonyl, C,-C, alkoxycarbonyi, nitryl, aryl.



4- (4- Met hoxy- phenyO- 1H 1 ndol e- 2- car boxyl i ¢ aci d
(1- [ (1S, 9aR) - 1- (ect ehydr o-qui noli zin-1-yl) et hyl | - pi peridi n4-yl1]-am de

4- (4- Et hoxy- phenyl ) -1H i ndol e- 2-carboxylic acid {1
- R1S, 2211) - 1- (oct ahydr o- qui nol i zi n-1-yl ) met hyl ] - pi peri di n-4- y1}-am de
4- (6- Met hoxy- pyri di n- 3-y1) - 1H | ndol e- 22€%ar boxyl i ¢ acid
[1-[(S)-2-((3S, 45)-4-hydroxy-3-net hyl - pi perldin-1-y1)-
pr Opy[] pl perl q J’r}lpoﬂndXchrdm %e of the recedm claims selected from: .

4- ( 6- Met hoxy- pyrld -3-y H1n cari)oxyllc aC|d{1

-[2-((35,4S)-4- hyM@*@w H@O'ﬂfecta'h lie. ﬂ[pemevdin hwahvlyp:-z)ndm ety i peridin-4-yl)-am de

4 p- Tol yi oxy- 11+ HHLEI2" ot ;zszxm Ll "I Cact Lyl o-aui o

lizin-1 -yl)net y iRyt oyt a2 Yedodsyiic & Lo S.ORME [@aeya%ldm.w | e-2-carboxylic
acid [1 -(2- azep&mcldpropyg: taohySH Tty rbowbhyh)z plpdnrmm-etg/m]lperam -dh@mide
4- | sobut axy- 1H- | fiigpree” e‘&"ééﬂﬁt??é’i‘iﬁﬁé’“&&i%”[“i21“(“2“”@(2‘@8;3%{‘:’11 propyj-pipetfdin-4-yI}-

R- net hyl et hyq p|4 %Ep"ogun@tﬁﬂy 1Mln]|o‘rea-m'b@@|c acid {1 [(5) -2-((85 4S)-4 hydroxy -3-methyl-piperidin-1-yl)-pro-
4- (Fur an- 3-yl met m%gejdmzlfﬁalnndot:ﬁeHZ car boxylic aC| -(2S-azepan-1
-yl - propy1l) - pi pefsdiar AP es 4 (gallz‘ieﬁrf‘“gﬁ‘ %\ﬁ'} ?’%@ 1H- I ndol e- 2-cartoxylic
aCI d [ 1 ( 2R-az p—%utéz ]:y o':eé c%ﬁﬁj acfgﬁ PP [ erﬂin 4-yl}-amide .
| sobut oxy- 1H i ndelse:@y tiaedpaxadoiye acaq:tr[dm {wélhyl[plaefi (i3 ylﬁe!hd}Plphl dypendel pyri din-1
P yd et hyl ] pl per Qgglbnutz :l}j{m:z géjﬁzxﬂl af:l 1{1 [2-( roxy- peng'ppfnyglhq?gtgid?:ﬁ%ﬁga@%gpl ic acid
{ 1- [ 2- ( 4- hydr OXyE A5 &d Xé io rbo)étcg%l 1[[2'( fﬂé& ﬂdm jtﬁyf] di le} amide
4-| sobut oXy- 1H-i md@ﬂlt@rﬂl—ﬂﬂﬁl?b@éylc bdBi {16 ([H-Bdroxy- pnpendln -1-yl)- ethyl] piperidin-4-yl}-amide
1- (2- (3- ar ni no- &z@pant e Eyateriigddhl DEFPIAIToaS 1P eicdest o vD-ethyi-ve:

ridip-4

[

4-1 sobut oxy- 1H-| Qgéa] AR Y L& 1204 hydroxy-piperidin-1-yl)-propyl-piperidin-4-yl)-am
(1-[2-(3-fluoro- plsclbﬂd’xi allﬂdekmyb‘b;ymecﬁdf{[;yq‘fieppﬂpleyﬁilr Hdeli;liyzﬂl:d;y pam4 e “
4-

(5-Chl oro- benziﬁﬂﬁ‘éﬁmw IZW*!'E {é‘i%%ﬁﬁdgg'@g@g??@d]mm‘gc'%?i')tagﬂde
[4 (2 pl perl dl n- gx | E;’T e::h dr;n ranamllnoamlno eth Ienhenar;n]amlde
4- (5- Chl or o- benzet MG::&ﬂneaoxylHFmile%&%)yﬂclMU (Elﬁetbl;exy %@Elﬁwyd airﬁyai.pacf)

{ 442- (4- hydr oxy- pPperitiny Tygddz-cestolyela]She Y direxgrpere! v)- e piperidin-&y)-
4- Phenyl lld I I’]CF’@ %uﬁmeﬁ@!} Q(Qr?&){el écgbo%’ﬁ"bl gd {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
1- ( 2-azepan-111a Qt:lkbytﬂneﬂbxpﬁ-lruldﬁld Markbily ]acuﬁﬂﬂ? @R 45)-a- hydroxy-8-methyl-piperidin-1-yl)-ethyi]-pip-
-(4-Trifluor onetrﬁyhd}prh@nyl -1H i ndol e- 2-carboxylic acid
1- ( 2_ azepan 1- y[:m;?s.pem )h]m ] ?Jﬁ Z&Frtﬁxy&: S/df] (éﬁ,ISSdSé) -3-hydroxy-8-aza-bicyclo[3.2.1)oct-8-yl)-
- p- Tol yl-1H i nd@bﬁobéiylr&asxbw&ld ﬁar@@llcdcnd {1-[(S)-2- (4 hydroxy piperidin-1-yl)-propyl]-piperidin-4-yl}-
1- (2- azepan-| - yk=®t hyl ) - p| eridin-1-yll-a
(4 Di met hyl ami ﬁ@cgﬁ% 1r‘f<1e Zopeplficeicd 31 Eh?r(ﬁ%ﬁmhydexyéiéqewl piperidin-1-yl)-pro-
1- ( 2- azepan 1- yﬁ (3@ Eti} [:)-ﬁrrdlzléii_I chb e} am(dﬁdroxy plperldm =1-yl)- ethyl] piperidin-4-yl]-amide
-Benzo[ 1, 2, 5] oxarddramoo&e- - 1H— | ndol e- 2- carboxylic acid
1- ( 2. azepan- 1- y|4 Cy, t | tho Bp o Zﬁuoxbw d%r@ rm%oxy piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide

|m yY-pro an:1-yl-ethyl)-piperidin-4-yl}-amide

- (4- Met hoxy- phemaé im yplo | Grooks e AR R 1 Cor ot Gty pipercin-yLamide

1- ( 2- azepan- 1- y k-uattyypkayiop)1p@toiediarpodic e |1 12a4Fiyabey-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
- (3-Cyano- phenyl ) -1Hi ndol e- 2-carboxylic acid [1

-(2-azepan-1-yl -ethyl)-piperidin-4-yll-amde

4- (4- El hoxy- phenyl ) -1H i ndol e- 2- car boxyl | ¢ aci d

[ 1- (2- azepan-1-yl - et hyp- pi peri di n-4-y1l)-am de

4-[ 3- ( 3- Met hoxy- propoxy) - phenyl ) - 1Hi ndol e- 2- car boxyl i ¢ aci d

[ 1- (2- azepan-1-yl - et hyl) - pi peddi n-4-y1] - am de

4- (4-Trifl uoromet hoxy- phenyl)-1Hi ndol e- 2- carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-am de

4- (2, 4- Di met hoxy- phenyl ) - 1H-i ndol e- 2-car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde

4- (3, 4- Di et hoxy- pheny1) - 1H i ndol e- 2- carboxylic acid

[ 1- (2- azepan-1-yl - et hyo- pi peri di n-4-ylFam de 4-Be

nzo[ 1, 3] di oxol-5-y1-1H i ndol e- 2- carboxyacid [1 -(2-azepan-1l-yl-ethyl)-pipe
ridin-4-yll-am de 4-Pyddin-4-yl-1H 1| ndol e-2-carboxyllc acid

[ 1- (2-azepan- 1-yi -et hyl ) - pi peri di n-4-y1] am de

4- (6- Met hoxy- pyrl dln-3-yl)-1Hindol e-2-carboxylic acid [1-(2-azepan-1
-yl -ethyl)-pipendin -4-yl]-amde - 227 -

4- (4- Et hoxy- phenyl ) - 1H i ndol e- 2- car boxyl |c acid

[ 1- (2- pl peridin-1-ykethyl)-pi perldin-4-yl]-anlde

4- ( 4- Met hoxy- phenyl ) - 1H i ndol e- 2- carboxylic acid
(1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]piperidin-4-yll-am de

-b'_' -h'_' -b'_' -h'_' -b'_' -h'_'



4- 14- Met hoxy- phenyl ) - 1H-i ndol e- 2- car boxylic acid
(1-(2-(3-hydroxy-B-aza-bl eycl op2. 1l oct-8-yl)-ethyl | -piperidin-4-yl]-am de

4- (6- Met hoxy- pyri di n-3-y1) - 1H i ndol e- 2- cat hoxyl i ¢ acid

(1-[2-(3-hydroxy-8-aza-bi cycl o[ 3. 2. 1Ioct 811) et hyl i pi peridin-4-ylyarni de

4- Hydr oxy- 1H- | ndol e- 2- carboxylic acid-

[ 1- (2- a2epan-1-yl -ethyl) - plperldln 4- le am de

4- Met hoxybenzo[ b] t hi cphene- 2-carboxylic acid (1-(2-azepan-1

-yi-ethyl)- plpeﬂ%wwﬁmﬂbA-anlde 4-| sobut oxy-benzo[ bl | hi ophene- 2- car boxylic acid
0- ( 2. azepan- 1- yl é}l—‘ H!F ﬁz c&rbv‘hkaﬁf e {1-[2-{4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-

yl)

4-| sobut oXy- benz4q u agpﬁkeﬂa ﬁ!ﬁlﬁao@z %Exh@%wh (4:%2@91[1(;1 -ethyl)-piperidin-4-yl]-amide

[ 1- ( 2- pi per | di n-4Lrugh-a-@telnysd))im- deBefatbdwhnaaﬁHyzla]zep&myldaayl) piperidin-4-yl]-amide

4- Vet hoxy benzoflldlfuaﬁs Que&a(y b'(‘j y |d {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-plperidin-4-yl}-amide

[ 1- (2- azepan- 1- yJ 68 BYTY - HLRE °|e(§‘a'b°ﬁ“° a°|'°'{1 PRI RS KEBRPEURY according to
any one of the pare,e‘aedylrﬂgoxghmhmziaasxuls&ldas(sa phmm@ﬂugmaloﬁy@maehmp}r eventi on,
amel i orati on or atnldeat rrent of an aut oi nmune or fl ammat ory di sease or

condition. S. A* l? E °"él§'é6‘1°'a‘?ﬁ‘@""l"'&a%?di/[‘sb?l@sf%éhyﬂ?"é%@ﬁly'ﬁ@e”i‘i’l 'AHE 1-2 for use

as a phar maceut i4 H.ntjﬁ@cmc@hé%md @Repa @RI Bty Qkiad r €at nent of HIV

i nfection or Al DS‘wch!&o beAzo ey eSS X - ormdalhze:arp:rxﬁ@afda{b [(tsmam)f o@hﬂﬂmaumdyl)of formul a
(1) conprising P'Pf‘éﬁtf‘tyi} eahyéf@ (n 3] vvher ein Fit is Hor
a | ower al kyl graﬁd%'”"\?ﬁ“f%m BRI &df"‘(")zfmﬁb?i?"ﬁﬁ'f'a(zl\"l XS HEYEr oups R R9,
Z. X, 0 and Y bei@ghodsendefi- :ﬂ,@rdthdxyr)\-1PCllwcﬁlb-Maa;oxthﬁcndQ1h§-{4fnyQ'Exyf:;nﬁﬁmprylﬁmﬂrpﬁEi on of
conmpounds  of forr'n'mhda #e) wherei n XIs plperidin-4-y1 and O is -OH2-CH2-, and Y
is a group havifg’ %“ﬁh i pe”d DRI TT8 @?"é‘f PN 2 (P A RO B PP iked t O
define correcti Vhshod chEher el el kb 2 calbicged (S YRl Bl Hhbdged

het er ocycl oal kylpjperiiet @eaarpdochore f used aryl -neterocycl oal kyl, reacting a
conpound of f or rf-@lc ofuranag-yimiqtheggy)- (‘iﬁrﬁﬁ%ﬂﬁ@“mamﬁ OHY B 4Wf°’1’£@““ﬂﬁhér ein R7 and

icin-1 pipgaridi
Re are as defin€f, @aﬁgv’%m ﬁhox i éﬂt‘iﬁ’ rbgyn@ BS0 Q%fgmegmaﬁm LinGta A7 (c)for the
preparation of GRAPEHNES yPimid afytiitdi@ (1) wherein Xis piper/din-41i and is CH2-
reacti ng a Con‘potﬂﬁ@orgfzenq‘o@rpqﬂq;ﬂmatho@&/)H indole-2- c@rﬁ@yhcacxdﬂ 2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperi-
din-4-yl}-amide dlhydrochloride
4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-(octahydro-quinalizin-1-yl)methyl]-
piperidin-4-yl}-amide dihydrochloride
4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-
amide
4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-
ethyl]-piperidin-4-yl}-amide
4-(Benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-
4-yl}-amide
4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid { 1-[(S)-2-((3S,4S}-4-hydroxy-3-methy|-piperidin-1-yl)-
propyl]-piperidin-4-yl]-amide
4-(6-Fluoro-benzofuran-3-ylmethoxy}-1H-indole-2-carboxylic acid {1{(1S,8aR)-1-(octahydro-quinolizin-1-yi)
methyl]-plperidin-4-yl]-amide dihydrochloride
4-(6-Ftuoro-benzofuran-3-y)methoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-pipe-
ridin-4-yl}-amide dihydrochloride
4-(8-Fluoro-benzofuran-3-yimethoxy)- 1H-indale-2-carboxylic acid {1-{2-((3S,4S)-4-hydroxy-3-methyl-piperldin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
4-(6-Fluoro-benzofuran-3-ylmethoxy)-tH-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yl}-amide dihydrochlioride
4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-((3S,4S)-4-hydroxy-3-methyl|-pipe-
ridin-1-yl)-propyl)-piperidin-4-yl}-amide
4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-gquinolizin-1-yl)
methyl]-piperidin-4-yl}-amide
4-(5-Ftuoro-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperi-
din-4-yl}-amide dihydrochloride
4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3R,4R,5S)-4-hydroxy-3,5-dimethy|-
piperydin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
4-(5-Fluoro-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl}-propyl]-
piperidin-4-yl}-amide dihydrochloride
4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-hydroxy-3-methyl-pipe-



In which R, RO and Z are as defined above, with a conmpound of formula

110 CF-12-Y, in which Y is as defined earlier; or (d) forthe preparation of
compounds of fornula (I)wherein Ris an optionallysubstituted aryl group,
appropriately substituting the Br grouE) in a conpound of fornmula (VI) for said
substituted aryl group: wherein Z, R92%4 a and Y are as earlier defined; and
recovering the resultant conpounds of forrmula (1) in free or salt form 7. A
pharmaceutical conposition conprising a conpound according to claim1l in
associ ation mtﬁpinawpmwmmmew acceptable diluent or carrier. 8. Use of a

conpound accor df fig, FOEETE AT "Qn d%"""r?ﬁﬁ?ff”%fc?ﬂﬁﬁ“%?“’d HEATERREAY W or use in

dih R
the treatnent Of wuabiBkbaHoE @i bt d@SIRLGE Yol SEASE: @hureongitdon. 9. Use of
a conpound accopaetngpidedingdioamiae dnydophictidae manuf act ure of a medi canent for use in

t he treatnent ofé‘éﬂﬁ%ﬁ"@j&?@fﬁgryﬁ‘ew)m‘BS”%GWY"U%“W‘* oreomd-e&dicor ding to
claim1 in combfHatidh L BHE 95w 122 AL Sie 6L RIS LM JERNOL T exat e, - an

anti-TNF agent, ncﬁn ylam,]] pipkrkin-dyyag&hydrodiofabiCl €0si de or non-nucl eosi de reverse
transcri ptase i miapDipobenzoqmn- Hn*dlhqammlwsecalmm bidt{ta[rs -2-(-gp@pireiidnhivipird or and

antiretroviral idingdy or 1 eat nent of
an i nfl anat or y? ?E&Q?gjgzw‘) ol @%ﬁr’w g@ﬁ&f,ﬁi&ﬁ(a}al Ct'd ﬁggﬁggkﬁw ydmxyif”ﬁy

4-(7-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-(octahydro-quinolizin-1-yl)
methyl)-piperidin-4-yl}-amide dinydrochioride

4-(8-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)
methyl}-piperidin-4-yl}-amide dihydrochloride

4-(6-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl)-pipe-
ridin-4-yl}-amide

4-(6-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-{(3S,4S)-4-hydroxy-3-methyl-piperid-
in-1-yl)-ethyl)-piperidin-4-yf}-amide

4-(6-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-pro-
pyl]-piperidin-4-yl}-amide dihydrochloride

4-(4-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{(1S,9aR)-1-(octahydro-quinolizin-1-yl)
methyl]-piperidin-4-yl}-amide dihydrochloride

4-(4-Chloro-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}-pipe-
ridin-4-yl}-amide dihydrochloride

4-(4-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3R,4R,5S)-4-hydroxy-3,5-dimethyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxytic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-pro-
pyl]-piperidin-4-y{}-amide

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)
methyl]-piperidin-4-yl}-amide dihydrochtoride

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-(2-piperidin-1-yl-ethyl)-piperdin-4-
yl]-amide

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-pipeiidin-1-yl)-ethyl]-pip-
eridin-4-yl}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxytic acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-piperi-
din-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride
4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-pro-
pyl]-piperidin-4-yl}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)- 1-(octahydro-quinolizin-1-yl)
methyl]-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-pip-
eridin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-piperi-
din-1-yi)-ethyl]-piperidin-4-yl}-amide dlhydrochloride
4-(6-Methoxy-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-pro-
pyl]-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(5)-2-((3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-propylj-piperidin-4-yl}-amide

4-(5-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

4-(5-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yt)-ethyl]-pip-
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eridin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxyiic actd {1-{(1S,9aR)-1-(octahydro-quinolizin-1-yl)
methyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi}-ethyl]-pip-
eridin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-pipen-
din-1-yl)-ethyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl}-pro-
pyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yi}-amide
4-(4,6-dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-quinolizin-
1-yl)methyl]-piperidin-4-yi}-amide dihydrochloride
4-(4,6-Dimethoxy-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-pipendin-1-yi)-ethyl]-
piperidin-4-yl}-amide

4-(4,6-Dimethoxy-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-3-methy!-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
4-(4,6-Dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl}-
propyl}-piperidin-4-yl}-amide

4-(4,6-Dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-{(3S,4S)-4-hydroxy-3-me-
thyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide
4-(5,6-dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-
yl)methyl]-piperidin-4-yl}-amide dihydrochloride
4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1R-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyi}-
piperidin-4-yl}-amide

4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-({3S,4S)-4-hydroxy-3-methyl-pip-
eridin-1-yl)-ethyl]-piperidin-4-yi}-amide dihydrochloride
4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxytic acid {1-[(S)-2-(4-hydroxy-plperidin-1-yl)-pro-
pyl]-piperidin-4-yl}-amide dihydrochloride

4-(5,6-Dimethyi-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-({3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-ylJamide dihydrochloride

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-4-yl}-
amide

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yi)-propyl]-piperidin-4-yl}-
amide

4-Phenoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-m-Tolyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yi}-amide
4-p-Tolyloxy-1R-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-pipendin-4-yl]-amide
4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperldin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-piperidin-4-yi]-amide
4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-(3,4-Difluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(3-RS-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-
yl}-amide

4-(3,5-Difluoro-phenoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-
amide

4-(6-Chlaro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-Isobutoxy-1H-indole-2-carboxylic acid [1-{octahydro-quinolizin-1-yimethyl)-piperidin-4-yl]-amide dihydrochlo-
ride

4-]sobutoxy-1R-indole-2-carboxylic acid [1-(1-methyl-piperidin-3-yimethyl)-pipendin-4-yl]-amide
4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)methyl]-piperidin-
4-yl}-amide
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4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3R,4R)-4-hydroxy-3-methyl-piperidin-1-yl)-pro-
pyl}-pipenidin-4-yl}-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4R,5S)-3,4-dihydroxy-5-methyl-piperidin-1-
yl)-propyl}-piperidin-4-yl}-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(R)-3-hydroxy-2-((3S,4S)-4-ydroxy-3-methyl-piperidin-1-
yl)-propyl}-piperidin-4-yl}-amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)methyl]-piperidin-
4-yl}-amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3R,4R)-4-hydroxy-3-methyl-piperidin-1-yl)-pro-
pyl]-piperidin-4-yl}-amide

4-(2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic acid [1-(octahydro-quinolizin-1-ylmethyl)-piperidin-4-
ylJ-amide

4-(Benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-5-methyl-piperidin-1-yl)-pro-
pyll-piperidin-4-yl)-amide

4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3RS,4SR)-3,4-dihydroxy-piperid-
In-1-yl)-propyl]-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((8RS,4SR)-3,4-dihydroxy-piperid-
in-1-yl)-propyl}-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(9S,9aS)-1-(octahydro-pyrido[2,1-c][1,4]
oxazin-9-yl)methyl]-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8S,8aS)-1-(hexahydro-pyrrolo[2,1-c]
[1,4]oxazin-8-yl)methyl]-piperidin-4-yl}-amide

4~(4-Methoxy-phenyl)-1H-Indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)methyl]-piperidin-
4-yi]-amide

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-yl)methyl]-piperidin-4-
yl}-amide

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-
propyl]-piperidin-4-yl}-amide

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[2-({(35,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-
ethyl]-piperidin-4-yi}-amide

4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[(1S,2aR)-1-(octahydro-quinolizin-1-ylymethy(]-piperdin-4-yl}-
amide

4-isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1S-methyl-ethyl)-piperidin-4-yl]-amide

4-|sobutoxy- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1R-methyl-ethyl)-pipendin-4-yl]-amide
4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2S-azepan-1-yl-propyl)-piperidin-4-yl]-amide
4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2R-azepan-1-yl-propyl)-piperidin-4-yl]-amide
4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3,6-dihydro-2H-pyridin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yi)-ethyl}-piperidin-4-yl}-amide
4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2~(3-amino-azepan-1-yl)-ethyl]-piperidin-4-yl}-amide
4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide
4-(5-Chloro-benzofuran-3-ylimethoxy)-1H-indole-2-carboxylic acid {4-(2-piperidin-1-yl-ethyl)-phenyl]-amide
4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-[2-(4-hydroxy-piperidin-1-yi)-ethyl]-phe-
nyl}-amide

4-Phenyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperldin-4-yi]-amide
4-(4-Trifluoromethy!-phenyl)- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-p-Tolyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-1-yl]-amide
4-(4-Dimethylamino-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-Benzo[1,2,5]oxadiazol-5-yl- 1H-indole-2-carboxylic acid [1-(2-azepan- 1-yl-ethyl)-piperidin-4-yl]-amide
4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(3-Cyano-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(4-Ethoxy-phenyl)- 1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-[{3-(3-Methoxy-propoxy)-phenyl}-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-pipendin-4-yl]-amide
4-(4-Trifluoromethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(2,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-Benzo[1,3]dioxol-5-yI-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
4-Pyridin-4-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-(8-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-pipendin-4-yl]-amide
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4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-y|]-amide
4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-(4-Ethoxy-phenyl)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
4-(6-Methoxy-pyridin-3-yl}- 1H-indole-2-carboxylic acld {1-[2-(4-hydroxy-piperdin-1-yl}-ethyl}-piperidin-4-yl}-
amide

4-{4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[32.1]oct-8-yl}-ethyl]-piperid-
in-4-yl}-amide

4-(6-Methoxy-pyridin-3-yl}- 1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-yl)-ethyl]-
piperidin-4-yl}-amide

4-Hydroxy-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-piperidin-4-yl]-arnide
4-Methoxy-benzofb]thiophene-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-|sobutoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-|sobutoxy-benzofb]thiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-amide
4-Methoxy-benzofuran-2-carboxyilic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

Acompound accordingto any one of the preceding claims for use as a pharmaceutical forthe prevention, ametlioration
or treatment of an autoimmune or inflammatory disease or condition,

A compound according to any one the preceding claims 1-3 for use as a pharmaceutical for the prevention, amel-
ioration or treatment of HIV infection or AIDS.

A process for the preparation of a compound of formula (I} comprising:

(a) reacting a compound of formula (111):

(o]
N
R9 z v

(1

wherein R" is H or a lower alkyl group, with a compound of formula NH,-X-Q-Y, the groups R, R9, Z, X, Q and
Y being as defined in claim 1; or

(b) for the preparation of compounds of formula (I} wherein X [s piperidin-4-yl and Q is -CH,-CH,-, and Y is a
group having the formula -NR,Rg wherein N, R; and Ry are linked to define collectively a heterocycloalkyl,
bridged cycloalkyl, bridged heterocycloalkyl, heteroaryl, or fused aryl-heterocycloalkyl, reacting a compound of
formula (IV):

r4 N .
RS
H o
(V)

with a compound of formula NHR;Rg, wherein R; and Ry are as defined above, and R, R9 and Z are as defined
earlier; or

(c)for the preparation of compounds of formula () wherein Xis piperidin-4-yl and Qis CH,-, reactinga compound
of formula (V):
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RS N

in which R, R9 and Z are as defined above, with a compound of formula HO-CH,-Y, in which Y is as defined
earlier; or

(d) forthe preparation of compounds of formula (I) wherein R is an optionally substituted ary! group, appropriately
substituting the Br group in a compound of formula (VI) for said substituted aryl group:

Br

N

(V)

wherein Z, R9, X, Q and Y are as earlier defined;
and recovering the resultant compounds of formula (1) in free or sait form.

A phamnaceutical composition comprising a compound according to claim 1 in association with a pharmaceutically
acceptable diluent or carrier.

Use of acompoundaccording to claim 1 inthe manufacture of amedicament for use in the treatment of an autoimmune
or inflammatory disease or condition.

Use of a compound according to claim 1 in the manufacture of a medicament for use in the treatment of HiV infection
or AIDS.

Use of a compound according to claim 1 in combination with one or more agents selected from: methotrexate, an
anti-TNF agent, an anti-IL-1 agent, a nucleoside or non-nucleoside reverse transcriptase inhibitor, an HIV protease
inhibitor, fusion inhibitor and antiretroviral agent in the manufacture of a medicament for the treatment of an inflam-
matory or autoimmune disease or condition or HIV or AIDS.



