-1- 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 treatnent
of diseases and di sorders which involve mgration and activation of
nmonocytes and T-cells, including inflammatory di seases. Accordingly the

I nvention in a first aspect provides a conpound of fornula (I), or a
pharmaceutical |y acceptable salt or prodtug ester thereof: RO 6~z"N-X-QY
RO H(lI) Werein: Zis CRIR2, NR3, C) or S; Ris selected fromthe group
consi sting of hydroxy, an optionally substituted Cl1-C7 al koxy, C2-C7

al kenoxy, cycl oal kyl oxy, aryl gk¥moking Ré@w}gmgmggyl - C1-C7 al koxy or
het eroaryl - Cl-C7 al koxy, an optionally substituted Cl1-C7 al kyl or C2-C7
al kenyl, an optionally substituted aryl, heteroaryl or an-optionally
substituted aryl -, C1-C7 alkyl —group: RA represents. one or, nore ring
subst i tuen?'%e 'E%ﬁ”é‘%@ ia ﬁ%rﬁ‘%ﬁ@gﬁﬁ%ﬁw %“%?%'{Vﬁv ?SS"?"C are ARtAg st ofan _
opt i onal | yCherskinet Receqitof2 {GIZR%) kod Cheriokie Rédepioos YCCRYS| dndlté tHeiv xige indhe/| OXY,
het er oar yl gx ryl,- C1-C7.al ko r. .heteroaryl.- Cl1-C7 al ko an _optionally
Subst i t ut eleRpetp! dispaRy 30 Ssgries iRUvAVe TiRralRn FEt atv oD BB PN aryl |
het er oar y| aml T-eglispiptiudinginflgmmatesy ditedsesl aryl - Cl1-C7 al kyl group; Rl, R2,
and R3 are independently selected fromthe group consisting of H and Cl-C7
al kyl ; 2-

Accordingly the invention in a first aspect provides a compound of formula (1), or a

pharmaceutically acceptable salt or prodrug ester thereof:

z N—X—Q—Y
()
Wherein:

Zis CR-;Rz, NRa, QorsS;

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

R9 represents one or more ring substituents selected from the group consisting of H,
hydroxy, an optionally substituted G,-C; alkoxy, C»-C; alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, aryl- C;-C; aikoxy or heteroaryl- Cs-C; alkoxy, an optionally substituted C,-C; '
atkyl or C;-C; alkenyl, an optionally substituted aryl, heteroaryl or an optionally substituted
aryl- C-Cy alkyl group;

Ry, Ry, and Rg_are independently selected from the group consisting of H and C4-C; alkyi;



X is a C3-Cl18 cycl oal kyl, heterocycloal kyl, aryl or heteroaryl each of which
may be optionally substituted; Qis a |inker of between 1 and 3 atons in

l ength; Y is C3-Cl18 cycl oal kyl, heterocycl oal kyl, bridged cycl oal kyl,

bri dged heterocyl oal kyl, aryl, heteroaryl, fused aryl-heterocycl oal kyl, al
of which are independently optionally substituted once or nore; The
optional substituent or substituents on R and RO are independently sel ected
fromthe group consisting of hal ogen, -Hdroxy, Cl-C7 al kyl, nono or

di -1 ower al kyl am no, am nocarbonyl, nono or di-|ower alkyl am nocarbonyl,

am no, carboxy, Cl1-C7 al koxy, C3-Cl2 cycloal kyl, C3-Cl16 heterocycl oal kyl,

C, - C7 al kyX pay &y bycldalioy hethdoyaiuaRyl ko ok hetaiokryy éachaf which andy beQdptistaiig h,
except hal o eq, &re i ndependent|y optionally substituted by one or nore
substitue stitdgfiact ed fromthe group consisting of hal ogen, hydroxyl, Ci1-C7
al kyl, mono or di- Cl1-C7 al kyl am no, am nocarbonyl, nono or di- C -C7

al kyl am nogar bonyl ,..am no,, carbgxy,. Cl-C7 al koxy, C3-Cl2 cycioal kyl, C3-C18
het erocycl@&l%’ﬂﬂk,gr%f-e eHI"l@ﬂ{aC”g‘%Wﬁﬁm leng¥.. 7 al koxycarbonyl, nitryl, aryl.
The optional substituent or substituents on X are independently sel ected
fromthe qro consi st of hal ogen, hydroxyl , C1-C7 alkyl, nono or, di-
Cl-C7 al k%f 5;#;?%? °Y§Fﬁaﬁ%'cﬁ&ﬁ@ﬁ!ﬁ?‘?a'kV?}g’ﬁ-@g%?/CYHP%i%&lﬁngﬂe@F%?Paﬁ?ﬂ'% onyl

am no, carieetyarylGlséd amgl-hetervcycloakl] 3l efywHichadri indepdBdentyi cptibeilie sassrttedal Kyl
Cl1-C7 alkylcarbony[, Cl- C7 al koxycarbonyt, nitryl, aryl; all of which,
except halBGeA’ ™3 i ndependent!ly optionally substituted by one or nore
substituents. selected fromthe group consisting of hal ogen, hydroxyl,

C -Cr7 al kyl, no, or._di- Cl-C7  al kyl am n am.nocar bonyl or, di- Cl1-C7
i kyl anm ok oA Slngfiens of SRy iR e Ra AR BGRE Y sedRd Bafite .~ 5. cic
hﬁt er ocycIgafuplqohsistﬁb-dﬁﬁalab&ylhwg’bmwmy alky ﬁBn@bﬂ@k»ﬁ@aéh@lamﬁno. I nitryl, a(rjy| :
The optional. substituent of, substituents on Y are |ndependen electe
{Fom & he_ GrURGPBBHGTER sighsiien BiUBERoCHpEM, Hito. erD0%, Gy ky AkoMoRaCor  di -
C1- C7 al kydyeoaliyh ,C,a0v} hetertisiaaikyl, Cs-Cy alkyicarbonyl, C-C; alkoxycarbonyl, 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;-C; alkyl, mono or
di- C4-Cy alkylamino, aminocarbonyl, mono or di- C4-C; alkylaminocarbonyl, amino, carboxy,
C4-Cy alkoxy, Cs-Cs, cycloalkyl, Cs-Cys heterocycloatkyl, C4-C; alkylcarbonyl, C4-C;
alkoxycarbonyl, nitryl, aryl.

The optional substituent or substituents on X are independently selected from the group
consisting of halogen, hydroxyl, C-C; alkyl, mono or di- C,-C; alkylamino, aminocarbonyl,
mono or di- C4-C; alkytaminocarbonyl, amino, carboxy, C,-Cy alkoxy, Cs-C4; cycloalkyl, Cs-
C,p heterocycloalkyt, C~C; alkylcarbonyl, C4-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substifuents,
selected from the group consisting of halogen, hydroxyl, C+-C; alkyl, mono or di- C4-Cy
alkylamino, aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, C1-C;
alkoxy, Cs-Cyz cycloalkyl, C5-Cys heterocycloalkyl, C4-Cy alkylcarbonyi, C4-C; alkoxycarbonyi,
nitryl, aryl.

The optional substituent or substituents on Y are independently selected from the group
consisting of halogen, hydroxyl, Cs-C; alkyl, mono or di- C,-C; alkylamino, aminocarbonyl,
mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, Ci-C; alkoxy, C3-C+» cycloalkyl, Cs-
C,g heterocycloalkyl, C+~C; alkylcarbonyl, C;-C; atkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,



mono or di- C1-C7 al kyl am nocarbonyl, am no, carboxy, Cl1-C7 al koxy, C3-Cl2
cycl oal kyl, C3- C e heterocycloal kyl, C1-C7 al kyl carbonyl, Ci1-C7

al koxycarbonyl, nitryi, aryl; all of which, except hal ogen, are

i ndependently optionally substituted by one or nore substituents, -3-

sel ected fromthe group consisting of hal ogen, hydroxyl, Cl-C7 al kyl, nono
or di- Cl1-C7 alkylam no, am nocarbonyl, nono or di- Cl-G7

al kyl am nocar bonyl, am no, carboxy, Cl-C;f al koxy, CvC, 2cycloal kyl, C,-C e
het er ocycl oal kyl, C1-C7 al kyl carbonyl , -C7 al koxycarbonyl, nitryl, aryl.
For the avoi dance of doubt, the terns |isted below are to be understood to
have the foll ow ng neaning throughout the present description and cl ai ns:

The term " Iselagted fromitlengroed eonsisting vthainggahiydraxpldC cgt alkdrmowngalitisCneans a

conpound or . radical. w apche Y 0~and

i ncl udi ng ?IREIQV‘&'&%P#H%EO&E%BO\%ropéll %/F"? g‘#‘@é%‘mﬁ%%hgﬁ‘énc egwﬂgbpgnched or
cyclic and atkoxt, &x-0s cycloalkyl, Cuellqb beteramyaortkyl, B € efkilohrponyl t & -G alitodpeanbanyibons .
Lower al kyln.trfeg{)ff:sents, for exanple: nethyl, ethyl, propyl, butyl,

i sopropyl, Y ‘'yl, tertiary butyl or 2,2-dinethyl propyl. A lower al koxy
group may be branched or unbranched and contains 1 to 7 carbon atons,

preferably d A t§(1§ a@oi%ﬁc% %}fzg’&}bg [ﬁeo tebrﬂg‘ﬁé'teoatl)éf&% et BE ﬁﬁ)@é?étﬁod {oHav€ ﬁ%ﬁ&io%

met hoxy, et R XYy, 1'SOpropoxy, I sobutoxy or ter |arytﬁhtoxy.
Lower al koxeaning thuckghoutdie bresettydesstiptieomandcgfdimeal kyl - | ower al kyl oxy. A

| ower al kene, al kenyl or al kenoxy group is branched or unbranched and
contains 2 to 7 carbon atons, preferably 1 to 4 carbon atons and contains
at | east orbe teanBlower awtteorrefedingdp erdavisdadicalgprrconiprunls, meang@rcoripRend/dr or

lover  al keny} Qi 8{ G@E@Eg-lnef r URAREHER with W lto an%&ﬁdih%%?iﬂb% atolﬁr)g , buteny,

i sopropenyl or 1so enyl t he oxy equi val ents ther pr esent
application, oxygen containing substituents, e.g. al koxy, al kenyl oxy,

al kynyl oxy, i 3 j 4l | ogues,
o 0" i ol NG BRI rou Py bEBEAERAS fE?%Eﬁ’B%§¢‘%}§£%’5%dﬁ°9ﬁ%ﬁ*ﬁﬁgﬁ3@% phone.
sul phoxi de atoms, preferably 1 to 4 carbon atoms. Lower alkyl represents, for example: methyl, ethyl,

propyl, butyl, isopropyl, isobutyl, tertiary buty! or 2,2-dimethylpropyl.

A lower alkoxy group may be branched or unbranched and contains 1 to 7 carbon atoms,
preferably 1 to 6 carbon atoms. Lower alkoxy represents, for exémple: methoxy, ethoxy,
propoxy, butoxy, isopropoxy, isobutoxy or tertiary butoxy. Lower alkoxy includes
cycloalkyloxy and cycloalkyl - lower alkyloxy.

A lower alkene, alkenyl or alkenoxy group is branched or unbranched and contains 2to 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, &.9. 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, brome or fodo.

Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl.



Hal o or hal ogen represents chloro, fluoro, brono or |l odo. 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
nmonocyclic, bicyclic or tricyclic, for exanple naphthyl, phenyl, or pheny
nono-, di- or trisubstituted by one, two or three substituents.
Heterocyclic aryl is an aromatic nonocyclic or bicyclic hydrocarbon
containing from5 to 18 ring atons one4%r nore of which are heteroatons
selected from0O, Nor S. Preferably there are one or two heteroatons.
Heterocyclic aryl represents, for exanple: pyridyl, indolyl, quinoxalinyl,
qui nol i nyl Carb@m]éllctiamié myéronhe@emmhmgdarbohe:amhmmyﬂ stdomﬁmﬁmaylt can

benzothlop ran ran rrolyl . thiazaglyl,  ox zoI | soxazol

r1 asoly! ba aosisyf Holadr BRYShS ror il ARy, ARG g IPhoR BB SRR o ar !

al so incl qﬂgﬁgsﬁm@@bﬁub@,tﬂmmmmm&ém& Cycl oal kyI represents a cyclic
hydr ocarbon containing from3 to 12 ring atons preferably from3 to 6 ring

atons, Cycloal kyl represents, for exanple: cyclopropyl, cyclobutyl,
cycl opent metereeycwmymamfoméﬁbenmmcm@bm&ycmdmmnb@nabrhtmnhng fl%ﬂfﬁtol figut ed.

Het er ocycl pal represent tricyclic 0, I ch nay
be sat ur at" 519%%“ %W%W%Pi‘dﬁa*haf%ﬂ}ﬁ‘%ﬂaf% %l?ﬂ%dc%?fg OON] gﬁ% ﬁre Ve &6y one
to three hae em@atmﬂﬂe&ﬁiawﬁﬁdHetfel‘oﬁmH@ aryNepresénts, I?meéxamw )ﬁyrﬁdyl fRBlRAI NS

bet ween three The tErm hetﬁr oc%c oal k s I ntended al so

Po 1ol udd BEragd A BH SR En pergp . Bt Soeronrany,

hydr oxy- 8- maatllﬂommyb[f&aw Idyorotyt, Shidolyl, Bhblyh aseuddotyl tiiazoll; etk e prodrug
esters are est er

v nvertibl e 0l vpl ysi s or under
physi ol ogi¥&” 'X'o gﬁih'?rg tﬁ@elfolcg@cgg B%'?Fll'lﬁesa%'f’gg'é%%%‘?‘ﬁ‘ﬂﬁ’&alf ‘1). Such
esters are for exarrpl e lower al kyl esters such as nmethyl or ethyl esters),
car boxy- | | kyl esters.such as the carb h ester, nitrqoxy-| ower
al kyl est %ﬁ’e"éﬂéﬁ%@fﬁ%%“: ﬁYc{'l? nbﬁ?f’?ln'r@?x%}nﬂo ﬁe‘?'@r?‘f”ﬂa p[e(f)er?lﬁgf nula (1),
pref er abl yrom 3 ® 6Nig dUhi, CetiZalkybrepresents, for example: cyclopropyl, 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 contains one or more, preferably one to three heteroatoms selected
fram O, N or S. Preferably it contains between three and 18 ring atoms. The term
heterocycloalkyl is intended also to 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 formula (1), Such
esters are for example lower alky} esters (stich as methyl or ethyl esters), carboxy-lower
alkyl esters such as the carboxymethyl ester, nitrooxy-lower alky! esters (such as the 4-
nitrooxybutyl ester). '

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

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



Ris preferably hydroxy, an optionally substituted | ower al koxy, al kenoxy,
cycl oal kyl -1 ower al kyl oxy, aryl oxy, heteroaryl oxy, aryl-Ilower alkyl oxy or
het eroaryl | ower al kyl oxy, an optionally substituted aryl, heteroaryl or an
optionally substituted aryl-lower al kyl group. -5- Mire preferably, Ris an
oxy group, e.g. Cl1-C7 al koxy. Yet nore preferably, Ris a branched Cl-C7

al koxy or a substituted Cl-C7 al koxy. A preferred substituent for the
substituted C1-C7 alkoxy is a furyl or benzofuryl which is optionally
substituted. RO is preferably hydrogen. -X-is preferably selected fromthe
group consisting of: +CN+ +0+ +0+ N+ Most preferably, Xis . Qis
preferably defined by -CR4AR5- or -CR R5-Q - wherein Q denotes -CR5R7- or
-NR8- | R4,Mor8§;efé?§blﬁ®is@ﬁ oXigraub, fnlgj mg:abam@p_ ,emwrbpraiabal%trletia‘wmmhb@e ¥
group consisting o ,_an,. t [ apa sybstJj tut ed |l ower . tionally
SUbSCi t ut eI PIG: E'*UEPH (ldp(?"l | 3‘ e ?Ltd"ﬁ{“lé%ﬁé?’?“e %‘fﬁsﬁﬁ'{é&%d@nm ly
subst i t ut edhikyis fombsr bahkafliryowisietpis obtisnalbautsptitetedet hyl ,  ( CH3) 2CH- CH2- ,
CH3- C(=CH2) - CH2-, (CH3)3C-CH2-, benzyls Qis nore preferably selected from
the group consisting of: -CH2-, -CH CH2-, -CH2-CHr CH2-, -CH(CH3)-CHr,

- CH2- CH( CHRQ g is prefir@biNhidirogenCH( CH3) - NH-, - CH2- N(CH3) -, -CHr  CH(CH20H) - or
-CH(CH3)-NH(CH3)-; Y is preferably selected fromthe group consisting of:

pi peridi nyl, azepanyl, azocanyl, phenyl, tetrahydropyranyl,

8- aza- bi cyd ¢f pleféraBlyaelectd\fiom thelgraipydngigingiofli nyl , oct ahydr oqui nol i zi nyl,
hexahydr o- pyrrol ooxazi nyl, octahydro-pyridooxazi nyl each of which is
optionally substituted. Preferred optional substituents for Y are: hydroxy,

am no, halo, C al kyl . A geeond aspect—of the invention provides a
conpound of mul _q_LI) ) Ar macé V. acceptable salt, ester or
prodrug ther&ok:

O

Q is preferably defined by -CR4Rs- or -CR4Rs-Q4- wherein Q4 denotes —CRgR;- or —=NRg- ; Ra,
Rs, Rs and Ry and Ry being independently selected from the group consisting of H, an

Most preferably, X is

optionally substituted lower alkyl, an optionally substituted lower alkenyl, an optionally
substituted aryl or an optionally substituted aryl-lower alky! group, for example methyl,
(CHs)zCH-CHz', CHa-C(=CH2)-CH2-, (CHs)sC-CHz‘, benzyI;

Q is more preferably selected from the group consisting of: -CHa-, -CHz-CHa-, -CHz-CHo-
CHz-, -CH(CHj3)-CHg-, “CH;-CH(CHj)-, -CHg-NHy-, -CH(CHa)-NH-, -CH,-N{CH3)-, -CH,-
CH(CH,OH)- or -CH(CH3)-NH(CH3)-;

Y is preferably selected from the group consisting of: piperidinyl, azepanyl, azocanyl, phenyl,
tetrahydropyranyl, 8-aza-bicycio[3.2.1]oct-8-yl, tetrahydropyridinyl, octahydroquinolizinyl,
hexahydro-pyrrolooxazinyl, octahydro-pyridooxazinyl each of which is optionally substituted.
Preferred optional substituents for Y are: hydroxy, amino, halo, C,-C; alkyl.

A second aspect of the invention provides a compound of formula (1), or a pharmaceutically
acceptable salt, ester or prodrug thereof:



-6- R O \ I Z NX-Q-Y H (Il) wherein: Z' is NH, NCH3, CH2, Sor O
R is hydroxy, an optionally substituted C, -C7 al koxy, cycloal kyl- C1-C7

al kyl oxy, aryloxy, heteroaryloxy or aryl- Cl-C7 al kyloxy, an optionally
substituted aryl, heteroaryl or an optionally substituted aryl-Cl-C7 al kyl
group; X is selected fromthe group consisting of: +CM+ CC Q is selected
fromthe group consisting of: -CHZ-, -CH2-CH2-, -CHrCH2-CHr, -CH(CH3)- CHr,
-CHr CH(CH3) -, -CHrNHr, -CH(CH3)-NH, -CH2~N(CHa)-, -CHz-CH(CH2OH)- or -
CH(CH3)-NH(CH3)-; Y' is C3-Cls cycloal kyl, heterocycl oal kyl, bridged
cycl oal kyl, bridged heterocyl oal kyl, aryl, heteroaryl, fused

aryl - heterocycl oal kyl, all of wRch are independently optionally substituted
once or nore; the optional substjttuent or substituents on R being

i ndependent |y sel ected from t he"ggLoug 3i sting of hal ogen, hydroxy, Cl-C7
al kyl, nmono or di- C1-C7 al kyl ¥ gocar bonyl,. nono or di- Cl1-C7

al kyl am nocar bonyl, am no, carQox¥: _L&Qg,h_ -Cl1l2 cycloal kyl, C3- Cs
het er ocycl oal kyl, Cl1-C7 a[ kyl carbonyl”, Cl-i7 "al KoxXycar bonyl, nitryl, aryl;
all of which, except halogen, are independently optionally substituted by
one or nore substituents, selected frofilthe group consisting of hal ogen,
hydroxyl, (Herid: al kyl, nono or di-Cl-C7

Z'is NH, NCH;, CHy, S or O.

R' is hydroxy, an optionally substituted C,-C alkoxy, cycloalkyl- C4-C; alkyloxy, aryloxy,
heteroaryloxy or aryl- C4-C; alkyloxy, an optionaily substituted aryi, heteroary! or an
optionally substituted aryl-C,-C; alkyt group;

X' is selected from the group consisting of:

Ko KO+ «O+

Q' is selected from the group consisting of: -CHz-, -CHzCHy~, -CHz-CHp-CHg, -CH(CHs)-
CHy-, ~-CH2-CH(CHa)-, -CHy-NHz-, -CH(CHg)-NH-, -CHz-N{CHs)-, ~-CH~CH(CH,OH)- or -
CH(CH;)}-NH(CH,)-~;

Y’ is Cs-Cyq 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, mone or di- C,-C; alkylamino, aminocarbonyl,-
mono or di- C4-C; alkylaminocarbonyl, amino, carboxy, C;-C; alkoxy, Cs-Cy; cycloalkyl, Cs-
Cys heterocycloalkyl, C-C; alkylcarbonyl, C,-Cy alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, Cy-C7 alkyl, mono or di-Cs-GC;
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, C+-C;



al kyl am no, am nocar bonyt, nono or di-I|ower al kyl am nocarbonyl, am no,
carboxy, Cl-C7 -7- al koxy, C3-Cl2 cycloal kyl, C3-Cl1B heterocycl oal kyl, Cl1-C7
al kyl car bonyl, Cl1-C7 al koxycarbonyl, nitryl, aryl; the optional substituent
or substituents on Y' being independently selected fromthe group

consi sting of hal ogen, hydroxyl, Cl1-C7 alkyl, nono or di- C1-C7 al kyl am no,
am nocar bonyl, nono or di- Cl-C7 al kyl am nocar bonyl, am no, carboxy. Cl-C7
al koxy, CrCl2 cycloal kyl, C3- C1B heterogycl oal kyl, Ci1-C7 al kyl carbonyl

Cl- C7 al koxycarbonyl, nitryl, aryl; all b6f which, except hal ogen, are

I ndependent|ly optionally substituted by one or nore substituents, selected
fromthe group consisting of hal ogen, hydroxyl, Cl1-C7 al kyl, nono or di-

Cl- C7 al kydlkery, 9a-Cracycloalkpl; BoBysihetenenydoakyldt+C- atkyicarbory!k{{-Gnalkavearbony | |

am no, carqu , gl-C7 al koxy, C3-Cl2 cycl oal kyl, C3-Cl13 heterocycl oal kyl,
C1- C7 aIkyf%Q%@Bﬁyl Cl- C7 al koxycarbonyl, nitryl, aryl. Preferred
conpounds of formula | are 4-Mthoxy-iHindol e-2-carboxylic acid

1- (2. i A T - A €

R A T T e i i S A G

4- | sopr opoxpndstiAg iohalegen2hysiienyb LGy calleyk impno or di- C4-C; alkylamine, aminocarbonyl,
1-[2-(4-h L DDer LAl ) - | - AN )

| o O R ikt B, 20985, 8.0 o), b 4 St

[ 1- ( 2- azepdhs hetgrocystoalkyl) CpCpalkylerrbonyl, {:Cs alikaxygarbonyl, nitryl, aryl; all of which,

4 | Ay o C o '

(1Yo, O, A o0t 0 iy SRR MALNAZ) B o f v st

4- Cycl opr opylented Froxythe greup nensis§ng ofzalageryhyidtoxdct dCr alkyl, mono or di- C-C;
1-T1(S) -2 (2 o e o A vl Y- amied

L) oot o SRR B ES bt bl o, SRy B i ke tde,

- ((S) - 2- ( ( oL dnyelpaiy)-Q-Cre hetprocyghpalkyl, Ci-Cr alkylcarbonyl, C+-C; alkoxycarbonyl,

peri di n-1- 3(1!"M gM?pyI ]-piperidin-4-yl}-am de

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

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

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

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

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

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-{(8)-2-{(38,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyll-piperidin-4-yl}-amide

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

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yll-amide



4-1 sobut oxy-1 H-indol e-2-carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde 4-1sobutoxy-1

H i ndol e- 2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yfl-am de
-8- 4-1sobutoxy-iHindol e-2-carboxylic acid

{1-]2-(RS)-2-net hyl -pi peridin-1-yl)-ethyl}-piperidin-4- yl}-amde

4-| sobut oxy-1| Hi ndol e- 2-car boxylic acid .

{1-[2-(4-nethyl -pi peridin-1-yl)-ethyl]--@peridin-4-yl}- am de

4-1 sobut oxy- 1H i ndol e- 2- car boxyl i c acid

{1-[2-((2S,6R) -2, 6-di nethyl -piperidin-l-yl)-ethyl]- piperidin-4-yl}-am de
4- 1 sobut oxyy ¥ felic ScidQLE-(RS)-2-methyl-pi -1-yh)-ethyl}-pi -
(1-j2- ((R)¥ éﬁgtgﬁg%ﬁfgﬁlggf di n- |id§0(§1{3l g (RS)] pi peylr?g?r;?_m - y!)eit 4y pperldln-4

4- | sobut ox¥}-amide ndoi e- 2- car boxyl i ¢ acid
{1-[2-((S)-3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4- yl}-amde

4- | sobut oxyisbhitokyPriPirdoié=2edrbexyid adid BqR-methyl-piperidin-1-yl)-ethyil-piperidin-4-y|
(1-[2-(4- h%/droxy pi peri di n- {B?W)-et hﬁq]q?)l peryl %?n y” gr]nppe Isygbut oxy-1
H i ndol e- 2@®4¢ boxyl i ¢ acid {1-[2-((1

R, 3S, 5S5) - 3- hydr oxy- 8- aza- bi cycl o[ 3. 2. 1] oct -

8-yl)-et hy#-]sobmtaqmmnnoié-zyd:drbmmudaﬂL[sxp(rzerem&ﬁldlhethpm;bardm-my bmwl ic acid
{1-((S)-2-(4- %*{ﬁﬁép@' peridin-1-yl)-propyl]-piperidin- 4-yl)-amd

4- | sobut oxg/EH? €2-carboxylic acid

[ 4- (2-azepan- 1-yl -et hyl)-phenyl]-am de 4-isobutoxy-1 H i ndole-2-carboxylic
acid (4- {[mmbw(%mddbwavbWHm&HﬁtX(R&«mmmioxvmibhxdnr) 1-yipethy(Hpipeyidingam de
4- | sobut ox M1 ndol e-2-carboxylic acid

(4-{[ met hy }E(Tg r ahydr o- pyran- 4-yl ) - ami no] - net hyl ) - phenyl ) - ami de

4-1 sobut oxy-1 H-indol e-2-carboxylic acid

(4-{ (R - 1-4-lsobutgly- {H-iatiolet2ycarizoxplor ait {4-[94((5)-asnydroky-pipéridir-] -y pethyilppecdin-de

yi}-amide

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yf)-ethyil-piperidin-4-yl}-
amide

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-({1R,38,58)-3-hydroxy-8-aza-bicyclo[3.2.1]oct-
8-y)-ethyl]-piperidin-4-yl}-amide

4-lsobutoxy-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-piperidin-1-yl}-propyi]-piperidin-
4-yl}-amide

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

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

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{{methyl-(tetrahydro-pyran-4-yl)-amino]-methyl}-
phenyl)-amide

4-lsobutoxy-1H-indole-2-carboxylic acid (4-{(R)-1-[methyl-(tetrahydro-pyran-4-yl}-amino}-
ethyl}-phenyi)-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yI]-
amide



4- Cycl obut yl met hoxy-1 H 1 ndol e- 2- car boxyl i ¢ acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yf]- amde -9- 4-Cycl obutyl net hoxy-1
H- i ndol e- 2-carboxylic acid {1-[2-(3-(R)-hydroxy-piperidin-1-yl)-ethyl]-

pi peri din-4-yl}-am de 4-Cycl obutyl met hoxy-1 Hindol e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]- piperidin-4-yl}-amde

4- Cycl obut yl met hoxy-1 H-i ndol e- 2-carboxylic acid
{1-[2-((3S, 45) - 4- hydroxy- 3-nmet hyl - piperidin-1-yl)-ethyl]-piperid

i n-4-y[}-am de 4-Cycl obutyl met hoxy-1 H-ihdol e-2-carboxylic acid {1-[2-((1
R, 3S, 5S) - 3- hydr oxy-8-aza- bicyclo[3.2.1
]oct-8-yl)-ethyl]-piperidin-4-yl}-amde o

4- Cycl obut yiCyelohutyiynetiaxyi Heihdolex2-cambbsiy p¢id { Bi2H@-(R)-hydroxy-piperidin-1-yl)-ethyl}-
{1-1(S)-2- (4-_hbydroxy-nlLperidin-1-yl)-propyl]- piperidin-4-yl}-am de

4- Cycl obut Pﬁ§¥%339%Tﬁﬁfindole-2-carboxy|ic acid

{1-1(9)-2-((3S, 4S) - 4- hydr oxy- 3- net hyl - o

pi peri di n- B-Gyelpbutylmeitory-f Hrredalai2-garboxyiic agigd Hie-A-hydroxepipgridm ety - 1

H i ndol e- 2-¢ar. ieuacid (1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-ﬁﬁeﬁﬁggﬁhégugfhydrochloride 4- Cycl opent yl net hoxy- 1

Hi ndol e- 2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyi]- piperid
in-4-yl}- aﬂi%‘OhUW‘meﬂlWﬂﬁt'W'e‘%’PﬂBB’ﬁ&{}‘i aqid ﬁ-i%rfgﬁﬁ@z*:'wf%s&mﬂb%aci d

[ I - (2- azep@peddiv-hyBiddipigtiiapd-dj-anide y! 1 - ami de 4- (2, 2- Di et hyl - propoxy) - 1
H ndole-Z?Qérboxypic gﬁﬁ?[lf(glazepan-l-yl-ethyl)-piperidin-4-y|]- am de

1 (4.ry SRl b o Semgofl Sl s s e
(

i hydr ochl @chdkd3.2-1{odt-8-yH idiildopyamide H i ndol e- 2- car boxylic acid
1-[2-(4- hyc‘i:?%*ﬁy- plj per I‘y(l}jllelrt:ﬁfllllbzﬁe? et hyl ]n:n

4.Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[{S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yl}-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-{(S)-2-((38,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyf]-piperidin-4-yl}-amide

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

4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl}-ethyl]-
piperidin-4-yf}-amide

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

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-yl}-amide dihydrochloride

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



pi peridl n-4-yl }-am de di hydrochl ori de 4-(Furan-2-yl net hoxy)-1

H- i ndol e- 2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]- amde
-10- 4-(Furan-3-yl methoxy)-1 H i ndol e-2-carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- am de 4-(Furan-3-ylnethoxy)-1

H i ndol e- 2-carboxylic acid (1 -[2-(4-hydroxy-piperidin-1-yg-ethyl]- pi perid
i n-4-yl}-a mide 4-(Furan-3-yl nethoxy)-1 Hindole-2-carboxylic acid {1

-[2- ((3S, 4S) - 4- hydr oxy- 3- net hyf- pi -10-
peridin-1-yl)-ethyt]-piperidin-4-yl}-am de 4-(Furan-3-yl nethoxy)-1

H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-

propyl ] - pi RRFireh-ByfnethoxyRMHGRIofk-2-Earbatyticadid [reRhesyan- Lylkkth @idm£af-boxyl i c
acid {1-] (gi,- 2-((3@48))‘}'}2- hydroxy-S-?r’g?hyl _[ﬁ? pa-RythyIeslh A

pi peri di n- 3N#) - propy! | - pi peri di n-4-yl)-ani de 4- Benzyl oxy- 1

1-1-i ndol e- 2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-am de
4- ('5- chl or a<{p@aE-0fylmethed)-yH-iRiolecyarodiyic ackd{1e[224-0pdrbpxpibértiratiyhlethyi-

{1-[ (1S, 9aR%)-%P-é.r$hgchag,x ro- quinolizin-1-yl)nmethyf]-piperidin-4-yl}-am de

di hydr ochl BPf AU @B or o- benzof ur an- 3-yl net hoxy) -1 H-i ndol e- 2- car boxyl i c
acid [1-(2-azepan-1l-yi-ethyl)- piperidin-4-yl]-amde

4- ((5- Chl or ¢-Pear-dfylmainxg)- yHirekolecdcparbdiic amtb{1ef2 2BEAD-extydraxy-Barhethyl-
(1-[2-(4-hydroxy: pj Ldin- 1-yl.)-ethyl]-piperidin-4-yl}am de

4- (5- Chl oré'PBré i&'%‘ggﬁb‘ﬁlpﬁ'%‘t“w&xwgi H-i ndol e- 2-car boxylic acid

(1-[12-((3S, 4S) - 4- hydr oxy-

3- net hyl - péieurantBylnistiydxy)- stiHindole-Doarboytii acidi{1y[{S)-2a(4iheyaroxy-piperidin-1-yi)-

4- (5-Chl or - A A3 t hoxy)-1 H-indol e-2-carboxylic acid

(1-[(S)-2- %Bﬁﬁé?%@&?‘%'ﬁsﬁﬁ n-1-yl) - propyl ] - pi peri di n-4-y) - ani de

di hydrochl ori de 4-(5-Chl oro-benzofuran-3-yl met hoxy)-1 H i ndol e-2-carboxylic
aci d {1-[ ($Fuar-3-3Belwxyl1H-indole-2-carboxylic acid {1-[(S)-2-((35,48)-4-hydroxy-3-methyl-

piperidin-1-yl}-propyll-piperidin-4-yl}-amide
4-Benzyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-yl}-amide

4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR}-1-(octahydro-
quinolizin-1-ylymethyf]-piperidin-4-yl}-amide dihydrochloride

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

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

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-]2-({35,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

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

4-(5-Chloro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-((38,4S)-4-
hydroxy-3-methyi-piperidin-1-yl}-propyl}-piperidin-4-yl}-amide dihydrachloride

4-(4-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide dihydrochioride



hydr oxy- 3- met hyl - pi perid)n-1-yl)-propyl]-piperidin-4-yl}-amde

di hydrochl ori de 4-(4-Fl uoro-benzofuran-3-yl net hoxy)-1 Hindol e-2-carboxyfc
acid {1-[(1 S, 9aR)-1-(octahydro-

qui nol i zi n-1-yl ) met hyl ] - pi peri di n-4-yl)-am de di hydrochl oride -11-

4- (4- Fl uor o- benzof ur an- 3-yl met hoxy) -1 H i ndol e-2-carboxylic acid
{1-]2-(4-hydroxy-pi peddin- 1-yl)-ethyl]-piperidin-4-yl}-amde

di hydrochl ori de 4-(Benzofuran-3-yl met hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d
{1-((1S, 9aR) - 1- (oct ahydr o- qui noli zi n-1- i}y) net hyl ] - pi peridin-4-yl}-am de
di hydrochl ori de 4-(Benzofuran-3-yl methoxy)-1 Hindol e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)- ethyl]-piperidin-4- él%-an‘i de

4- ( Benzof urdad-Fuope-henzatucgn-3-yimetinaxs)- 83-ndelerendydylic agkd {d-[244-hydroxy-piperidin-

(
2- ((3S,
i L 1(§/I ) - gtsi)h{/)lﬁhwpld%erl @ﬁﬁ?ﬁ%ﬂ?ﬂ}e dtl%dﬁ%ﬁllbﬂ? Benzof ur an 3-yl nmet hoxy) -1

H- i ndol e- 2-carboxylic acid é (4- hydr ox eridin-1- Xc?
propyl ] - pi de&Bemquan?w}rn%th%rH - 64"'9?’%0%‘3 {1 n[é SheaR)y 1-tpctahydro-

H-i ndol e- 2- ﬁgﬁ%ﬂﬁ'wrﬁeﬁﬂ] B‘péridhli @@)}-a%ﬂ&e(al%d{’o%hmﬂd@ydr oxy- 3-

met hyl - pi peri ) pr opy - pirperidin- ) -am de
4- ( 6- Fl uoro- benzofuran rret ox 1 Hindole lic acid (1-[(1
S, 9aR) - 1- ( dcBamsAiHe- 3@(15?9{ BP b Oiﬂr%ﬂ%rpwltqa ﬁel?. ye Xpiperidin-tr)-

di hydr ochl Q#ivfi®ipeddikG-yiilammae- benzof ur an- 3-yl met hoxy) - 1H i ndol e- 2- car boxyl i ¢
acid {1-[2-( hydroxy p| peridin- 1- yI) ethyl] pi peridin-4-yl}-am de

gICIh édg 2(:{” Or('@ggzgﬂggj g IF' i O)( ?ﬁ%’%d%f carboxy}(c amc} ﬂo[éyPSSlJ_SLMm %roxy—% m&['yl?oxyl e

met hyl - pi pqﬁpeﬂu.ﬁq:Iw);gtay[]@;byid]rr@ylpgmmdl n-4-yl }-am de di hydrochl oride
4- (6- Fl uor o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid

G nycr ocni & B Ry STl LA AR A Ao B B T boxy 1

acid (1 -[ (pRpyPpbedin-49)}-afnide o .
hydr oxy- 3- met hyl - pi peri di n-1-yi)-propyl]-piperidin-4yl}-am de

4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((35,4S)-4-hydroxy-3-
methyi-piperidin-1-y})-propyl]-piperidin-4-yl}-amide

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

4~(6-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyll-piperidin-4-y[}-amide dihydrochlotide

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

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

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[{S)-2-({35,48)-4-
hydroxy-3-methyl-piperidin-1-yi)-propyl}-piperidin-4-yi}-amide

4-~(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-{octahydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide

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



4- (5- 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-yl)nmethyl]-piperidin-4-yl}-amde

4- (5- Fl uor o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- carboxylic acid
{1-[2-(4-hydroxy-piperidin- 1-yl)-ethyl]-piperidin-4-yl}-amde

di hydrochl oride -12- 4-(5-Fl uoro-benzofuran-3-yl net hoxy)-1

H- i ndol e- 2-carboxylic acid {1-[2-((3R 4R_5S)-4-

hydr oxy- 3, 5- di met hyl - pi peri di n- 1-yl ) - et A¥F} - pi peri di n- 4- yl } - ani de

di hydrochi 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-(4-hydroxy- piperidin-1-yl)-propyl]-piperidin-4-yl}-amde
di h}éd E QC[N( B1(5-HRorodeh2zofttan@-gme X fHrifdolS 2 ehiiekiio syl { L{2-{(BRIeR SSL4car boxyl i ¢
aci

(

Py oy 5. SIS SERVAP Rty yDrsituhpieprdn-ahamie dhyrpehiariac
4- (7- Fl uor o- benzof uran- 3-yl net hoxy) -1 Hindol e-2-carboxylic acid {1-[(1
g aa(I}) 1h|(clu‘ct’n-litlt]§1|trlt|¢lzterazm‘uﬁa\\‘lci’.:c j;:lmbtmoi)gaﬂl-l)lnwéig-lr:}arbpiqfleabnﬁi{h{(?)—&{t}-h%ﬂe

i hydrochl grid Di or,Qxben met hoxy
1 ol o 26 RaTsLi-pioed Py S T bl ibnidide
(oct ahydr o-qui nol i zi n- 1-yl ) net hyf } - pi peri di n-4-yl }-am de di hydrochl ori de
4- (4, 6- Di f 4{®Fioetochennifuraa:s-Bmgihogtbhipdole Heamdolie add (a[(Bp2YBEASHdd

G hyar ool SRR B BT Ll bp B IRk RO e, (Y3 11T

H i ndol e- 2-carboxylic acid {1-(2-((3S,4S)-4-

gyﬂr gxy- ﬁl frif- ﬁfyoro;hepeofuranﬁ-ﬂmyﬂhpxﬁﬂ H;inqdqaz-pvbbmiﬁaeic:] -I(1BaRYet-(octahydro-
' i f | 1
I hydr oc éﬁﬂﬁcﬁi n-1§}«|1)§n%ﬂ§g-.[&id§ Hﬂ %@ﬁ%ﬁﬁ‘.gy!i'crﬁorbﬁb met hoxy) -

H i ndol e- 2-car dr oxy-

pi peridin-1- r opyi -plper|d|n4 }-am de di hydrochl ori de
4- (4, 6-Di f@r{l %%Jﬁﬁnr@d:euzrafnraa %Ylmwnmw-mwer-aﬁ@bméc acid oK% .PaRlati d

1-1(9S) - 2-
E de)Xi/ 3. %&%E{ﬂﬁ@hwﬂ%ng Y]I)meth}(rg pi ?"'(S’E'y? lhfmalggldéwdro&‘ihlorlcie

di hydrochiori de 7- Chl or o- benzof ur an- 3-yl met hoxy) - 1H-i ndoI e-2-carboxylic
acid {1-( (44, @;Q[ﬂyorp éqfaqqytﬁ-gdmethoxy) -1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-

qui nol i zi MIn) 1788- 8l ]-piB b -k S 1y dilydffEhdBdgli hydrochl ori de
4- ( 6- Chor gm%éernzo?ﬁ?an? I-:"Béms hggyhﬁdle%/—h]ny;io eggd carboxylic acid

{1-((1S, 9aR2 oct ahydr, o-
4-{4,6- Difluoro-be zofuran-3-yimethoxy) -1H-indole-2-carbaxylic acid {1-[2-((38,48)-4-

hydroxy-3-methyl-piperidin-1-yl}-ethyl]-pipsridin-4-yl}-amide dihydrochloride

4-(4,8-Difluoro-benzofuran-3-yImethoxy)- 1H-indofe-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-y)-propyl}-piperidin-4-yl}-amide dihydrochloride

4-(4,8-Difluoro-benzofuran-3-yIimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-({35,45)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochioride )

4-(7-Chiloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide dihydrochloride

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indcle-2-carboxylic acid {1-[(18,9aR)-1-(cctahydro-
quinolizin-1-ylymethyl]-piperidin-4-yl}-amide dihydrochloride

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-
1-yl}-ethyl)-piperidin-d-yl}-amide

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S5)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyll-piperidin-4-yl}-amide



inolizin-1-yl)methyl]-piperidin-4-yl}-am de di hydrochl oride
(6- Chl or o- benzof uran- 3-yl net hoxy) -1 Hindol e-2-carboxylic acid
-(2-(4-hydrexy-piperidin- 1-yl)-ethyl]-piperidin-4-yl}-amde
Chl or o- benzof ur an- 3-yl met hoxy) -1 H i ndol e- 2-carboxylic acid
(
y

u
1-(2-
6-

1-[2-((3S,4S) - 4- hydr oxy-

nmet hyl - pi peridin-1-yl)-ethyl]-piperidin-4-yl}-amde -13-
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amide
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amide dihydrochloride
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(6- Met hoxy-pyridin-3-yl)-1Hi ndof e- 2-carboxylic acid

1- ((S) - 2-4-{63heth e M—#»'ihd%'f-il&érbo I!c acid {1-[(S)-2-((3S,48)-4-h -3- -

i peridin- 1( E)Yﬁ?ry Q &quéerl di n-4- xy {A{( 86 (l\/bt o)xy )[()dﬁ):ydal I‘ril]etm’lyf) 1
H | ndol e- mf%'ﬂm y))Pep Lpigeroin-¢-yl-am: 43) 4 hydr oxy- 3- net hyl -

i perfdin-1-yQ ethyl]-piperidin-4-yl}-amde

p- Tol yl ax M&hbwnem% THAMEB (el Z ctBdxllic acid {1-[2-((3S,45)-4-hydroxy-3-methyl-
1[(18,9%{26- taéf ﬁ)%funouln 1x§l|)mat y[f]((- plp))erlydlr)l(y I}yamde
-1 sobut o -BIPRhoYaMideci d [ 1- (2- azepan- 1-y1-1

- met hyl - et hyI) p| peridin-4-yl]- am de 4-1sobut oxy-1Hi ndol e-2-carboxylic
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4-]sobutoxy-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-yl)-
amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3,6-dihydro-2H-pyridin-1-yl)-ethyi]-piperidin-4-
yi}-amide

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

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-amino-azepan-1-yl)-ethyl]-piperidin-4-yl}-

amide

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

amide



4- (Fur an- 3-yl net hoxy)-1 Hi ndof e-2-carboxylic acid

[ 1- (2R-azepan- 1-yl - propyl ) - pi peridin-4-yf]- am de

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

{1-[2- (3, 6-di hydro-2H pyridin-1-yl)-ethyl]-piperidin-4- yl}-amde

4-1 sobut oxy-1 H-indol e-2-carboxylic acid
{1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-yl}- am de 4-1sobutoxy-1
H i ndof e- 2- car boxyl i ¢ acid -1
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H i ndol e- 2- carboxylic acid
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4-(4-Trifl ﬁ-g? oﬁrrlglg Ryld-?ghenyl )-1 Hindol e-2-carboxylic acid

Lt pf ool ?ﬁhéq%hlﬁﬁ%@?é%p%b@f# Q1 -kt Lyt)-piperidin-4-yl}-amide

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-am de 4-(4-Di nethyl am no-phenyl)-1
H- i ndol e- 24-¢aTdifsdmethybphehy()-1 Hiddae-2maroyliy heid { li2-azepamp byi-ethyl)-piperigint4-am de
4- Benzo| 1,@5%.8xadi azol -5-yl - 1H i ndol e- 2-car boxylic acid

[ 1- (2- azepdi@19§| - et hyl ) - pi peri di n-4- yl]-anide 4-(4-Met hoxy-phenyl)-1

H i ndol e- 2-carboxylic acid [1l-(2-azepan-1-yl-ethyl)-piperidin-4-yl]- am de
4- ( 3- Cyano4-pHietyis H-irtold-2-carblmiylic id Hr(@axzganet -wethyl)-piperidin-4-yl]-amide

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde

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

?Eii n-4-yl}- am de 4-1sobutoxy-1

yi]-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-ethyi)-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)-
piperidin-4-yl}-amide

4-(4-Trifluoromethoxy-phenyi)-1H-indole-2-carboxylic 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- (4- Et hoxy- phenyl ) - 1H-i ndol e- 2-car boxylic acid

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

4-[ 3- ( 3- Met hoxy- propoxy) - phenyl ] - 1Hi ndol e- 2- car boxyl i ¢ aci d

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

4- (4-Trifl uoromet hoxy-phenyl)-1 Hindol e-2-carboxylic acid

[ 1- (2-azepan-1-yl-ethyl)-piperidin- 4-yll-am de 4-(2, 4-D net hoxy-phenyl)-1
H I nd ol e-2-carboxylic acid [1-(2-azepa2ld-yl-ethyl)-piperidin-4-yl]- am de
4- (3, 4- Di et hoxy- phenyl)-1 H i ndol e-2-carboxylic acid .
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4- (6- Met hoxy-pyridin-3-yi)-1 Hindol e-2-carboxylic acid

[1-(2- aze e vk i ' |t 10858 4. e 1

T ol o e C RN JFIIROR kol (112 e 1 pleran B YAde 1
am de 4-(4- Met hoxy-phenyl)-1Hi ndal e-2-carboxylic acid o

{ 1- [ 2- ( 4- Hy@rMsthoxyrayadingr - H-rplec- sarhaylicacidds 12razepan-Toylpthybrpiperidin-d-yl-

4- (4- Et hoxymighenyl ) -1 Hindol e-2-carboxylic acid

{1-[2-(4- hydroxy-piperidin-1-yl)-ethyl]- piperidin-4-yl}-am de

4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic aci o
(1 D2 o R RN ThHncolesd-sarSomiA 400 (3 G@PBH AL5 Y- Rlpesin-4-v
4- (4- Met hqypyigghenyl ) -1 H-i ndol e- 2-carboxylic acid
{1-(2-(3-hydroxy-8-aza-bicyclo[3.2.1 ]oct-8-
YE) - ethyl ] B RSk o hern A Bindtle S carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-cthyll
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-(8-Methoxy-pyridin-3-yt}-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyi]-
piperidin-4-yl}-amide

4-{4-Methoxy-phenyl}-1H-indale-2-carboxylic acid {1-{2-(3-hydroxy-8-aza-bicyclo[3.2.1joct-8-
yl)-ethyi]-piperidin-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-yi)-ethyl}-piperidin-4-yl}-amide

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

4-lsobutoxy-benzofb]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide

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

amide

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



4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic acid
{1-[2-(3-hydroxy-8-aza- bicyclo[3.2.1
]oct-8-yl)-ethyl)-piperidin-4-yl}-am de 4-Hydroxy-1H i ndol e-2-carboxylic
acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-y]]-am de

4- Met hoxy- benzo[ b] t hi ophene- 2- car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde

4- 1 sobut oxy- benzo[ b] t hi ophene- 2- car boxyl44c acid

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

4- | sobut oxy- benzo[ b] t hi ophene- 2- car boxyl i c acid
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[ 1- (2- azepap &g ¥ bh@iravduticRifBEthb Bievertion] dmelibiation otieatriertf dit agtolnomunetdni r d
aspect of the invention there is provided a conpound of fornmula (1) for wuse
as a phar néF¥emMAY diseaseon&ondit@ent i on, anelioration or treatment of an
aut oi mmune or inflammtory di sease or condition. According to a fourth

aspect of the invention theregﬁ Frovjd d a proccﬁ s for tg%erqgere araﬁion of
a conpound AsForeigg IAA urth pspeshatthe Iivgntiop lierg 1§ prq aaa{)r%‘i?ﬁﬁ AP PP a
(rerr): R (bfazorﬁﬁ'undlaﬁfoﬁhmm(])cu\{ﬁﬁm@ign R' is Hor a lower alkyl group, with a
conmpound of forrmula NH2-X-Q Y, the groups R R9, Z, X, Qand Y being
defined above; or (b) for the preparation of conpounds of forrmula (I)
wherein X ::@ pi per;iedd;tmgé-dbh_?@nﬁid & foimsula @HR2- CH2-, and Y is a group having the
formula -NR>RB wherein N, R7 and R8 are linked to define collectively a
het er ocycl oal kyl, bridged cycl oal kyl, bridged heterocycl oal kyl, heteroaryl,
R
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wherein R" is H or a Jower atky! group, with a compound of formula NH,-X-Q-Y, the groups
R, R9, Z X, @ and Y being defined above; or

(b) for the preparation of compounds of formuta (I} wherein X is piperidin-4-yl and Q
is ~CH»-CH;-, and Y is a group having the formula -NR;Ry wherein 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 {IV):

R
\ 0
75O
R9
" o
(IV)

with a compound of formula NHR;Rg, wherein R; and R; are as defined above, and R, R8
and Z are as defined earlier; or



or -fused aryl-heterocycloal kyl, reacting a conpound of formula (IV): R RO
ZHCN-OH (I'V) with a conpound of fornula NHR7RB, wherein R, and R8 are as
defined above, and R, RO and Z are as defined earlier; or -22- (c) for the
preparation of conpounds of fornula (1) wherein X is piperidin-4-yl and Q
Is CHZ-, reacting a compound of formula (V): R AZ;NH \\~~in which R RO
and Z are as defined above, with a conpgund of formula HO CHZ-Y, in which Y
is as defined earlier; or (d) for the preparation of conpounds of formula
(I') wherein Ris an optionally substituted aryl group, appropriately

substituting the Br group in a,conmpound of fornula (VL) for, sal

substitut &8 aryl gm‘g[?feV%Fath"fc’qm uﬁdwfi?@”?a-&w%émg 1§ Wﬁ@ﬁ‘%’?’%‘yg‘?“dl%, X, Q
and Y ar e jagHsaehitRg adefipbartt ofdothulegfvering the resul tant conpounds of
formula (1) in free or sail form The process of the invention is effected

in conventional manner. R
\ O
Rg;i Z N‘CNH

W)

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) for the preparation of compounds of formula (I) wherein R is an optionaily
substituted aryl group, appropriately substituting the Br group in a compound of formula (Vi)
for said substituted ary! group:

Br

vl
wherein Z, R9, X, Q and Y are as earlier defined;
and recovering the resultant compounds of formula () 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 aster and amine. itis
conveniently effected by reacting 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-triphenyl phosphonium iodide and Hunig's base.



Process variant (a) is a condensation reaction between acid or ester and
amne. It is conveniently effected by reacting the acid with the amne in

t he presence of coupling agents, for exanple TBTU DIEA in a solvent such as
DMF, or by reacting the ester with the amne in the presence of a coupling
agent such as HOBTIEDC. Process variant (b) is a condensation reaction which
I's conveniently carried out using a reagent such as cyanonethyl -triphenyl
phosphonl urn i odi de and Huni g's base. -28- Process variant (c) is a
condensation reaction is also a condensation reaction which is conveniently
carried out using a reagent such as cyanonethyl-triphenyl phosphonl um i odi de

and Huni g' 5 _base. ess .V and is
onvent ent [ PoEELPAD Jar A deeiton eseubiris 3D Shiertbballob AR AR 1
tri phenyl posedienig camied bet Lmr@smeaeertbfswwow@mqrpetmmew phaspboriumissiideds  of
t he |nvent|o can be recovered fromthe reaction m xture and purlfled in
convent i on&f ‘°é 8 somers, such as enantioners, may be obtained in
conventional nanner, e.g. by fractional crystall i zation or asynmetric
synt hesi s Prooessoariard $¢)dsd isoigstitutiery remetion ardlis sonseniently effeded usinggtheopt i cal |y
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as described in the Exanples. According to a fifth aspect of the invention
there is pTiovtagmundany thmidvastiomcambe ecoyeredfom thedeastion mixtes end prifiedibned

Processes. cé?\?r%rﬁfbgél%n}'gr 6\55141&%%%939&8{0051@% ﬂnQ%@é‘B*t&?erﬁ Ii'ﬁfoﬁv%rﬁroﬁélov' ded a

phar nmaceuti ca ISInNg a Co
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2 compounde AR B S o Hputalf b Rbis AT RORER, 7 Brent for use i n Che

treatnment of an autol nmune or inflammatory di sease or condition.
The starting materials and intermediates are either known or can be prepared according to

known methods or analogously 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 formula (l) 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 freatment 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 method comprises administering to said subject an effective
amount of a compound of formula (1)

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



According to an eighth aspect of the invention there is provided a nethod of
i nhibiting chenokine receptors or macrophage proteins or of reducing
inflammation in a subject in need of such treatnment, which nethod conprises
adm nistering to said subject an effective anount of a conpound of fornula
(I'). According to a ninth aspect of the invention there is provided a nethod
of treating an inflammatory or autol mune di sease or condition, conprising
adm nistering to said subject an effet?4ve anount of a conpound of formula
(I'). -24- Agents of the invention may be prepared by processes described

bel ow. -25- EXPERI MENTAL SECTI ON Abbrevi ations: BOC:. t-Butyl oxycarbonyl
Bcc20: D -Agehtstaf thedhwsatitiomay Be plepaied By pyssbedee igscribed belgwi m de  DOE:

Di chl or oet hane DCM Di chl oronet hane DEAD: Diethyl azadi carboxylate D EA:
Et hyl - di | sopropyl -am ne DVMAP: Di nethyl - pyridin-4-yl-am ne DVE:

1, 2- Di met hoxy-et hane DMF:. N, N-Di net hyl fornmam de EDC:

(3- D et hyl am no- propyl ) - et hyl - carbodi i m de hydrochl oride Ether:

Et hoxy- et hane Et OH: Et hanol EtQAc: Acetic acid ethyl ester



HCl : Hydrochloric acid HOBT: Benzotriazol-1-ol LAH: Lithium

al um nunmhydri de LDA: Lithiumdiisopropylamne MOH Mthanol NaOH Sodi um

hydr oxi de NVP: 1-Met hyl -pyrrolldin-2-one Pd/C. Palladi umon carbon TBAF:

Tetrabut yl ammoni um fl uoride TBME t-Butyl-nethyl ether TBDVE:

t-Butyl-di nethyl-silyl TBTU

0- (1H benzotriazol-1-yl)-N, N N ,N -tetranet hyl uronium tetrafl uoroborate

t-BuOH 2- Met hyl - propan-2-ol TFA: Triflu@se-acetic acid THF: Tetrahydrofuran

-26- 1 H NWR spectra are recorded on a Varian Gem ni 400 MHz NWR

spectroneter Significant peaks are tabulated in the order: nultiplicity
singl e riplet; g, quartet; m nulttplet; br, broad)

and nunberkéfgﬁw%ﬁgwﬁgﬁng¥$on Spray lonization (ESI) mass spectra are

recorded on a Hewl ett Packard 5989A nass spectroneter. Mass spectronetry

results are reported as the ratio of nmass over charge. Preparative HPLC

purificati Egﬁreg[a%oﬁg.rfor med wth XTerraTM RP18 19x150nm col utms, usi ng
acetonitri MOH water as eluent systems. All reagents, starting

materials and Internmediates utilized in these exanples are available from
commer ci al urce or are é |Iy prepared by nethods known to those
skilled in e ar B W of the ami ne buil di ng bl ocks

Boc20:  Di-t- butyl dicarbonate
DCC: Dicyciohexyl-carbodiimide
DCE: Dichloroethane
DCM: Dichloromethane
DEAD: Diethyl azadicarboxyiate
DIEA: Ethyl-diisopropyl-amine
DMAP: Dimethyl-pyridin-4-yl-amine
DME: 1,2-Dimethoxy-ethane
DMF: N,N-Dimethyl formamide
EDC: (3-Dimethylamino-propyl)-ethyl-carbodiimide hydrochloride
Ether: Ethoxy-ethane
EtOH Ethanol

-EtOAc:  Acetic acid ethyl ester

HCI: Hydrochloric acid
HOBT:  Benzotriazol-1-ol
LAH: Lithium aluminumhydride

LDA; Lithium diisopropylamine
MeOH:  Methanol

NaCOH; Sodium hydroxide

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

TBAF: Tetrabutylammonium fluoride
TBME:  t-Butyl-methyl ether

TBOMS:  t-Butyl-dimethyl-sily!

TBTU O-(1H-benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate
t-BuQH  2-Methyl-propan-2-ol

TFA: Trifluoro-acetic acid

THF: Tetrahydrofuran



The amnes 1, 6, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41, 50, 56, 60,
61, 63, 67, 70 and 72 are prepared according the reaction schenes outlined
bel ow. Reaction Schene 1: NR, _,NR's NNOBoeYO9 Ns T pc G J dlome N
-~ 0 NHONNDNHNH pl NN (2) (J) (4).(6) MN -27- Reaction Schene 2: \ |
N OH cchronC 9raphy R (10 O 'Li; id 3. H2rPd (18, R=6n) (19, R=H) (17) N PH
HNR, Ij Rx NR  OyNH ~~"OH i / 9 dioxene N M N O 9 O-NH or OyNH NH N x

N, O >Sx -26-

1H-NMR spectré are recorded on é Varian Gemini 400 MHz NMR spectrometer. Significant
peaks are tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; g, quartet; m,
muitiplet; br, broad) and number of protons, Electron Spray lonization (ESI) mass spectra
are recorded on a Hewlett Packard 5989A mass spectrometer. Mass spectrometry results
are reported as the ratio of mass over charge. Preparative HPLC purifications are performed
with XTerraTM RP18 18x150mm columns, using acetonitrile/water or MeOIH!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 those
skilled in the art.

Synthesis of the amine buildiﬁg blocks

The amines 1, §, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41, 50, 56, 60, 61, 63, 67, 70 and
72 are prepared according the reaction schemes ouﬂined below.

Reaction Scheme 1:

& {4), (8) (1 (5



HNR2 (3) {e) (81.111), {19), (1 (7), (10), (121, (14) Reaction Schene 3:
A4A MRX 0 ~r HRXx NN HCI HNRx 9rOH (~ tl1Oxene ~N\\  OHOyNH '-'r 1C) (22),
(25), (28) ~p 5. NI NH, (21), (24), (27) Reaction Scherme 4: qg Ol ~ON 1
OBO"NNO ON p, TDSOHH Y~ ) / ONL:), OH -~ (ran) chromal. separation 131)
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ott NJ (68) {rademata) (racamata) (69) (971 Reaction Schene 11: olcy O
O NFld (73) (72) -30- Synthesis of
1-(2-Piperidin-I-vi-ethyl)-piperidin-4-yiamne tri-hydrochloride (1}
(reaction schene 1): NND HZN' (1) (1-Benzyl-piperidin-4-yi)-carbamc acid
tart-butyl ester (2) 1-Benzyl-piperidin-4-ylamne (50 g, 262.76 nmoi) isS
dissolved in a mxture of 200 m of water, 145 m of 2 nolar aqueous sodi um
hydr oxi de and 350 m of t-Bu@H at OC. 2%ol ution of Boc20 (63.1 g, 1.1
equivalents) in 150 m of t-BuOH is added dropwi se within one hour at 0C A
white suspension is formed which is allowed to stir overnight at room
tenperature. The reactron nrxture S drluted wth ether and washed with

wat er , ' ot B dyydarpine idng :

evaporated under reduced pressur Y eId 71, g of a pale yel l ow solid
(93%. M5 (ESI): 291 [MeH ®, 1H N&3cH L6 (ppm 7.2-7.35 (m 5H),
6,77 (br d, 111-1), 3,44 (s, 2H), 3.22 (br 11-1), 2.75 (m 2H), 1.95 (dt,
2H), 1.68 (m 2H), 1.38 (a, 9H), 1.36 (dt 2 (2) Piperidin-4-yl-carbamc
acid tert-butyl ester (3) A solut;;g;ib/thﬁN er 2 fromabove (66 g, 227.27

mmol) in 11 of ethanol is hydrogengate under normal pressure with 10 g of
Pd1C (10% for 16 hours at roomipy ature. The mxture is filtered over
celite and evaporated under r educed pressure. Recrystallisation from
(1) (1-Benzyl-piperidin-4-yl}-carbamic acid tert-butyl ester (2)

1-Benzyl-piperidin-4-ylamine (50 g, 262,76 mmol) is dissolved in a mixture of 200 ml of

water, 145 ml of 2 molar aqueous sodium hydroxide and 350 ml of t-BuOH at 0°C. A solution

of Boc20 (63.1 g, 1.1 equivalents) in 150 ml of t-BuQOH is added dropwise within one hour at

0°C. A white suspension is formed which is allowed to stir overnight at room temperature.

The reaction mixture is diluted with ether and washed with water,. The organic layers are

dried over anhydrous sodium sulfate and evaporated under reduced pressure.

Yield: 71.5 g of a pale yellow solid (93%). MS (ESI): 281 [M+H]", 1H-NMR (DMSO-dg): &

(ppm) 7.2-7.35 (m, 5H), 6.77 (br d, 1H), 3.44 (s, 2H), 3.22 (brm, 1H), 2.75 {m, 2H), 1.95 {(dt,

2H), 1.68 (m, 2H}), 1.38 (s, 9H), 1.36 (dt 2H).

(2)  Piperidin-4-yl-carbamic acid tert-butyl ester (3)

A solution of the ester 2 from above (66 g, 227.27 mmol) in 1 | of ethanol is hydrogenated
under normal pressure with 10 g of Pd/C (10%} for 16 hours at room temperature. The
mixture is filtered over celite and evaporated under reduced pressure. Recrystallisation from
ether gave 34.5 g (76%) of white crystals.

MS (ESI): 201 [M+H], 401 [2M+H]+, 1TH-NMR (DMSO-dg): 8 (ppm) 6.7 (br d, NH), 3.22 (br
m, 1H}, 2.88 (dt, 2H), 2.39 (dt, 21}, 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-yl]-carbamic acid tert-butyl ester (4)
Piperidin-4-yl-carbamic acid tert-buty! ester (3) (4.8 g, 23.72 mmol), 1-(2-Chloro-ethyi)-
piperidine hydrochioride (5.3 g, 26.09 mmol) and DIEA (8.9 ml, 52.18 mmol) are dissolved in
150 mi of chloroform and refluxed for 18 hours, After addition of more 1-(2-Chlaro-ethyl)-
piperidine hydrochloride (2.85 g, 13.05 mmol) and DIEA (4.4 ml, 26.08 mmol) the reaction
mixture is refluxed for another 4 hours. After cooling to room temperature, the mixture is



ether gave 34.5 g (76% of white crystals. M5 (ESI): 201 [MtH ', 401
[2MtH] +, 1 H-NMR (DVBO-d6): S (ppnm) 6.7 (br d, NH), 3.22 (br m 1 H), 2.88
(dt, 2H), 2.39 (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)-piperldin-4-yt]-carbamc acid
tert-butyl ester (4) Piperidin-4-yl-carbamc acid tert-butyl ester (3) (4.8
g, 23.72 mmol), 1-(2-Chloro-ethyl)- piperidine hydrochloride (5.3 g, 26.09
mmol ) and DI EA (8.9 nl, 52.18 mmwl) are i ssolved in 150 nml of chloroform
and refluxed for 18 hours. After addition of nore 1-(2-Chloro-ethyl)-

pi peri di ne hydrochloride (2.65 g, 13.05 nmol) and DI E4 (4.4 M, 26.09 mMmoi)
the reaction mxture is refluxed for another 4 ho After coollng to room

t enper at ur ditutedhuith,PGM and waghedgmjh HAteLRRS % PAYPORRR hv%[g%%hcamnﬁ Svat er and

5% aqueous sgiaHnUEVApBEEON §8veCAS B Bicivnish @hydfalsavhichiara pstrystaliped ame 7.3 g of
browni sh crystals which are recrystallized from ether/hexane. Yield: 5.3 g

(729 of bEMGENREY&tals. MS (ESI): 312 [MrH +, 1 H NVR ( DVBO- d6): 6(pprr)

6 75 g bg 5d7YIéNH)25:3 93(?2%) 6h§eage cr%élt&ls ms%EslmmZth]‘Z AB=-NMR (DmsoBba) I—i) (dt
T2 per PedEreh Pro.ct e Thrib adim 2,addi e b Hedidhodnt Tede ) Lt er 4
from above1(4'é (R, 4H), 1.68 (s, lgmlpl1)3_r|s;(ﬁuag§3nded at 0Cin 60 mM of a 4M sol ution
of HOJ in dioxane and stirred at roomtenperature for 3 hours. After

evaporati on under reduced pressure the crude product is dried at high
vacuum Yield: 5.3 g (99% of light beige crystals. M5 (ESI): 212 [MtH ', 1

H NVR (D20): (4 ( pRi2Pipdridid-1yheti)-pipéridid-aamine thitlydrath¥orfda (19#1- 1), 3. 65
(dt, 2H), 2.85 (d, 2H), 2,45 (m 2H), 2.35 (m 4H), 2.15 (m 2H). Synthesis
of 1-{2- AzEp'and romiabeienpl2)g, dBgeningl) is-suspandad aldd°Crin 60y obe AMsoiutien ¢f39CI

(reaction ;SERERBadd stireBlat oM temperature for 3 hours. After evaporation under reduced
pressure the crude product is dried at high vacuum.
Yield: 6.3 g (99%) of light beige crystals. MS (ES!): 212 [M+H]", 1H-NMR (D20): 5 (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);

(1} [t-(2-Azepan-1-yl-ethyl)-piperidin-4-yl}-carbamic acid tert-butyl ester (6)
It is synthesized analogously to ester 4-starting from 2-(hexamethyleniminc)ethyl chloride
{(13.8 g) and ester 3 (12.4 g).
Yield: 14 g of a colorless solid (63%). MS (ES!): 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, BH), 1.38 (s, 8H), 1.3-1.4 (m, 4H).

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



HaN (1) ]1-(2-Azepan-1-yl-ethyl)-plperidln-4-yl]-carbamc acid tert-butyl
ester (6) It is synthesized anal ogously to ester 4 starting from

2- (hexanet hyl eni m no)ethyl chloride (13.8 g) and ester 3 (12,4 g). Yield:
14 g of a colorless solid (63%. Ms (ESI): 326 [MtH ', 1H- NVR (DVBO-d6): 5
(ppm 6.75 (br d, NH), 3.18 (br m 1 H), 2.8 (m 2H), 2.3-2.6 (m 8H), 1.95
(dt, 21-1), 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-ylanfne tri-hydrochloride (5) -32- It is
prepared anal ogously to 1 starting fromester 6 (14 g). Yield: 13 g (90% of
a colorless solid. M5 (ESI): 226 [MtH ', 1 H NWR (120C, DVMsO-de): 6 (ppm
8.5 (br, NH3-prepaddaraingods) to Bstartifgfrodidster 8(Btm 4H), 2.97 (m 2H), 2.18

(m 2H), 2,05 ) .
1.12-(4-Me ‘ﬁ@i‘- %985%‘ %#%%%ﬁ%% eEpSITpg Wﬂdmﬂ@@nﬁlﬁ?ﬁ'ﬂi"ﬂ%ﬁ%ﬂi or) de
(7) (reactfppm)8SHendH2}}, 318 (nHSH) (319 (m, 2H), 3.3 (m, 4H), 2.97 (m, 2H), 2.18 {m, 2H), 2.05

[ 1- (2- Hydr ox 4 yl]-carbamc acid tert-butyl ester (8) To a
solution o éﬁg kﬂ# 4%{“??( amc acid tert-butyl ester 3 (10 g, 50 mml)
in 100 M of nethanol are added sodi um car bonate (21.2 g, 200 mml) and

2- bronoethanol (7.1 m, 100 nmol). The m xture is stirred over night. The

solvents alg, aehl oy B

filtered afg—evapo
chr omat ogr aphy usi ng Et OAc/ I\/EO—I(EEgeantiahadhamem ammnl a) : 911. Yield: 8.07
g (6699. M5 (ESI): 245.2 [MtH ", 1H NVR (DMSO-de): 6 (ppm 6.75 (br d, 1H),
4.34 (t, 1 H, 3.46 (q, 21-1), 3.19 (br m 7 2.8 (m 21-1), 2.35 (t,
2H), 1.95 (m 2H), 1.66 (m 21-1), 1.3/9\(/, 1-1), 1.35 (rn, 2H).
N

H,N

{1y  [1-{2-Hydroxy-ethyl}-piperidin-4-yl}-carbamic acid tert-butyl ester (8)

© To a solution of piperidin-4-yl-carbamic acid tert-butyl ester 3 (10 g, 50 mmol) in 100 mi of
methanol are added sodium carbonate (21.2 g, 200 mmol} and 2-bromoethanol (7.1 mi, 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 (DMSOQ-dg): 8 (ppm) 6.75 (br d, 1H),
4.34 (1, 1H), 3.46 (q, 2H), 3.19 (brm, 1H), 2.8 (m, 2H), 2.35 (%, 2H), 1.95 (m, 2H), 1.66 (m,
2H), 1.39 (s, 9H), 1.35 (m, 2H).

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

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



(2) (1-[2-(4-Methyl-piperldin-1-yl)-ethyl]-piperldin-4-yl}-carbamc acid
tert-butyl ester (9) A mxture of ester 8 (3 g, 12.28 mol), 4-nethyl
piperidine (1.46 m, 12.28 nmol) and DIEA (2.7 m, 15.96 nmol) in 30 m of
propionitrile is treated with solid cyanonethyl-trinethyl- phosphoni um
iodide (3.58 g, 14.74 mmol ) and heated at reflux for 3 hours. After cooling
to roomtenperature, a 2M K2C03 solution is added until basic and the
mxture is extracted twice with DCM Thg.organic |ayers are washed with
brine, dried over anhydrous sodium sulfate and evaporated. The crude
material is purified by chromatography using EtOAc1MeOH (saturated with

?%8 S)e) : v%’w%mot@ Vs s &b 4 00l 2l fopsoff” o Sorrf e g 1903 (o,
, 1 o E»@ 7elird, uH), 2. 88406 8) 4HDH) .86 I, 5B1) (164 @)2H),11.85(nf,2H) 916 (s, 9H)32 (m
3 Q"Befpg?rﬂ(z%)y&&éq %ﬂ;‘g] pi peridi n-4-ylam ne tri-hydrochl oride

1 [2 (4-Me
(7) The tert- butyI ester 9 (2 g, 6.14 mmol) is suspended In 10 m of
di oxane. DCMis then added wuntil the solid dissolved. To this m xture,

the ol vent sthr o idedafesbipipsidn D umFpBeridfie y s Bliaierdadn 6l o' 0"

(1009 . W}ﬁ%b)bu‘ ?gsﬁergsr g{zﬁ*ﬁhﬁ E%Eé Qéq in 10.m} of dioxane. DCM s then added

1-f 2- NRS) peridin-4-ylamne tri-
hydr ochl or unléih(embd $9<9h1@ﬂ4fmth§dhl , af-H MW@"GM%?: ml, 49.2 mmol) is added.

(1-[2-((S) H\éﬁmg% 141}'nig%urfa'éawlem¥'a}e ﬁ}ag «fed@a @séywmélsanh}pw‘o%bam ¢ acid

tert- buty ester are ogous y to 9 starting from

tert- butyI Yigksk 206 8 ’(040"@ M§(E§ %IM+('|§) 2-nmet hyl - piperidine (0.985 m ,
8.19 mmol ), DIEA (1.8 m, 10.65 nmol) and cyanonet hyl -tri nmethyl - phosphoni um
iodide (2.39 g, 9.83 nnDI).

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

hydrochloride {10} {reaction scheme 2):

N
H,N -

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

It is prepared analogously to 9 starting from tert-butyl ester 8 (2 g, 8.19 mmol), (S)-2-methyl-
piperidine (0.885 ml, 8.19 mmol), DIEA (1.8 ml, 10.65 mmol) and cyanomethy!-trimethyl-
phosphonium iodide (2.39 g, 9.83 mmol).

Yield: 1.35 g (51%). MS (ESI): 326.3 [M+H]", 1H-NMR (CDCly): 8 (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}, 1.92 (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-cieavage of tert-buty! ester 11 (1.3 g, 3.99 mmol) with 4M-HCl in

dioxane (8 ml, 32 mmol) as described for amine 7.
Yield: 1.3 g (97%). MS (ESI): 226.2 [M+H]"

J.



Yield: 1.35 g (51 %9. M5 (ESI): 326.3 [MtH', ITH-NWR (CDCI 3): 6 (ppn) 4.42
(br d, 1 H, 3.47 (m 1H, 2.84 (m 4H, 2.47 (m 3H, 2.15-2.35 (m 21-1),
2.1 (m 2H), 1.92 (m 2H), 1.2-1.75 (m 8H), 1.44 (s, 9H), 1.08 (d, 3H).
(2) 1-12-((RS)-2-Methyl -piperidin-21-yl)-ethyl]-piperidin-4-ylam ne
tri-hydrochloride (10) It is prepared by BOC-cl eavage of tort-butyl ester
11 (1.3 g, 3.99 mol) with 4MHC in dioxane (8 m, 32 mtl) as descri bed
for amine 7. Yield: 1.3 g (979. I\/B(E§4) 226.2 [M+H] ' -34- Synthesis of

(R)-1-F2-(4- Ami no-pi peridin-1-vi)-ethyl-aiceridin-3-ol trl-hydrochloride
(12) (reaction scheme 2): N-~N-OH H2 H_ O (1)
{1- [ 2- ( ( R) Byrigtebsizof-(Rl-p42-(4tAmiho-piperidinal-vl)-ethylleipatidin-3-ol itti-hydrdehivride aci d
tert- butyl ester (13) It is pr red anal ogougly to 9 starting from
tert-butyl ester 8 (3.52 g, 14.&@5&%@@hydroxy pi peri di ne
hydrochl oride (2.18 g, 15.85 mof), DIEA (5.6 m, 33.14 nmmol) and
cyanonet hyl -trl net hyl - phosphoni um i odi de (4. g 17.29 mmol ). Yield: 1.71 g
(369%9. Ms (ESI): 328.2 [MtH +, 1 H | Hb(ppn) 4.61 (br d, 1 H,
3.89 (m 3H), 3,53 (m 1H), 3.03|(mj 2H), 25g273(m 6H), 2.44 (m 1H),
23(m2H) 1.83-2.02 (m 3Hyn 1.7 (m 4H), 1.44 (s, 9H). (2)
(R -1-[2-(4- Am no- pl peridin-1- yiz) ethyl] pi peridin-3-ol tri-hydrochloride
(12) It is prepared by BOC-cl eavage of tert-butyl ester 13 (1.7 g, 5.19
mo[) with gy HQH ['24«R)¢myta'aw biperidind -y))-4thyfipiperidin-agl)eaabimieetid Rft- am ne 7.
Yield: 1,69 g 9%@ %/B Si): 228.3 [MtH]' Synt hesi s of
(3S.49) - 1 F2- (4 'r?& il r|d|n | -vi)-ethyR-3-nethyl-piperidin-4-ol tri-
It is prepared analogously to 9 starting from tert-butyl ester 8 (3.52 g, 14.41 mmol}, (R)-3-
hydroxy-piperidine hydrochloride (2,18 g, 15.85 mmol), DIEA (5.6 ml, 33.14 mmol) and
cyanomethyl-irimethyl-phosphonium iodide (4.2 g, 17.29 mmol).
Yield: 1.71 g (36%). MS (ESI): 328.2 [M+H]", 1H-NMR (CDCk): 3 (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, TH), 2.3 (m, 2H), 1.83-2.02

(m, 3H), 1.5-1.7 (m, 4H), 1.44 (s, OH).

{2) (R)-1-[2-(4-Amino-plperidin-1-yl}-ethyi]-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 (38,4S)-1-[2-

hydrochloride {14):

~OH
O/\/Q
HzN

(1)  2,2-Dimethy}-propionic acid (3S,48)-1-[2-(4-tert-butoxycarbonylamino-
piperidin-1-yl)-ethyi]-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 cooled to -78C. Triflic anhydride (4.3 ml, 25.54 mmol) is slowly added and
stiring continued for 1 hour. The mixture is then allowed to warm up to 0C and a solution of



hydrochloride (14): ,,0H N H2N (1) 2,2-Dinethyl-propionic acid
(3S,45)-1-(2-(4-tert-butoxycarbonyl am no-

pi peridin-1-yl)-ethyl]-3-nethyl-plperidin-4-y( ester (15) A solution of
tert-butyl ester 8 (4.8 g, 19.65 mmvl) and triethylamne (4.1 m, 29.47
mmol) in 150 mM of DCMis cooled to -78C. Triflic anhydride (4.3 m, 25.54
nmmol) is slowy added and stirring continued for 1 hour. The m xture is
then allowed to warmup to 00 and a solysion of -35- 2,2-dinethyl-propionic
acid 3S-nethyl -pi peridin-4S-yl ester, 17, preparation see below, (3.72 g,
18.66 mmol ) in 20 ml of DCMis added at OC. Stirring is continued at room
tenperature for ur. The m xture._i

) 1 hour. Th s_vvaghrdtvxg’l_ée W t .Wateé drigd over
sodi um sul Radimethynroripniciacis 3S-rasthylpirgfidier4Sv estef. 1% Peepgr '9'1(56@/&J 12%{E 47 ned
?2”'[32'[ E '( gtsfbﬁlis?ﬁa Hrﬁ)iyog invED ﬁ‘%&' D?%‘i%gdd%d [aW%ﬂStirﬁlr{QZ? conti{url]edl at room tempe_raturz forI )

-[ 2- : - 4- Hydr oxy- 3- et hyl - pi peri di n- 1- - -pi peridin-4.yl)-
car bam ¢ adihwut Jne Mbgyrej's waghed t‘{"%@“%“’ﬁ'&é dried ?‘éf é"f@‘-}m%@'}’&%en*ﬁ‘ﬁieg ad {7eated
wi th NaOve (Ghpded n methanol, 77 nm, 38.5 mol) and heated under reflux for
24 hours. The solvent is then evaporated, the resid ., up in DCM and
extract ed Witlt 93 (NCXEESE canteinnd some tip Y'%‘”%Mséggbo#%# @Eﬁaave a brown oi l
which is purified by chromatography on silicagel using DCM (saturated with
anmonia) and MOH (from 1%to 5% . Yield: 3..07 g (4699 . MsS (ESI): 342.3

MH ', 1 HNVR (CDCI3): b 4. 51 d,. ) (br ] , 3.17
i S g ess Ay b s ethylipiossidin N s til-pipgfana- ) 5 o4t (m
9H), 1.42 (s, 9H)garBariit detly teﬁ:Butxfé;Sitf)erﬂs)

(3S,4S)-1-[2-(4- Am no- pi peri di n- -ethyl]-3-nethyl-piperidin-4-ol tri-
Crude 15 {8.2 g, 19.27 mmol) is treated with NaOMe (0.5M in methanol, 77 mi, 38.5 mmol)

and heated under reflux for 24 hours. The solvent is then evaporated, the residue taken up
in DCM and extracted with 1N-NaOH and brine. Drying and evaporation gave a brown oil
which is purified by chromatography on silicagel using DCM (saturated with ammenia} and
MeOH (from 1% to 5%).

Yield: 3.07 g (46%). MS (ESI): 342.3 [M+H]", 1H-NMR (CDCls): & (ppm) 4.51 (br d, 1H), 3.5
(br m, 1H), 3.17 (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)-ethyi]-3-methyl-piperidin-4-ol tri-
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.
Yield: 3.1 g (98%). MS (ESI): 328.2 [M+H]", 1H-NMR (CDCly): 5 {ppm) 4.61 (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).

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

oy <
w0
'S4




hydrochl oride (14) It is prepared by BOC-cl eavage of tent-butyl ester 16
(3.07 g, 8.98 mol) with 4MHC in dioxane (11.2 m, 44.8 mmol) as
described for amine 7. Yield: 3.1 g (98%. Ms (ESI): 328.2 [MtH ', 1 H NWR
(eoci3): 6 (ppm 4.61 (br d, 1 H, 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, 9H). Synthesis of 2,2-D nethvl-propionic acid
(3S.4S)-3-nmethvl -plperidin-4 vl ester (3§) (reaction schene 2): 0 yl< 0 HN
-36- (1) Step A trans-2,2-Di nethyl-propionic acid

1- benzyl - 3- net hyI pi peridin-4-yl ester (18) To a cis%rans m xt ure of

1- benzyl th 4 I bed in
G5 et} (2 5tAH Rt BastnhetryPRrobiontc doll Then L ERRHRR pRBaERTI , 00
mmol) foll ovved bgteﬂ(m)dl net hyl - propi onyl chloride (45 m, 365 mol). The
reaction is exothermc and a precipitate is formed. The mxture i s heat ed

under ref TQB(CJF/B?”QL’B'XHB%P%HJ%'F%B‘B hy|-piparidisd-ol{e SuedSBrolPreRated s | The
or gani ¢ 'adé%&ﬁ:eanrﬁo&@%h@ﬁew 872 gY: ﬁ@sﬁ\ﬁﬁm.s%aaéﬂnempsb%eaeadml 6B RGH

The crude 1s puri C rorrato on silicagel using hexane andﬁ Et OAC
(5% to g.folmﬁdMZt?r@ng/fwlsﬁfﬁ@ﬁnﬁg Algri H@ml |3§§§nr@n'] Therra-ﬂcaon is@xethemiogy . VS
I(—l)E,SI?B 290‘"‘:}, a[zdygé'ﬂ!tate i fﬁnﬂwmgﬁ??a@ (Jﬁclﬁ!bﬁef@x%r@@hoﬁﬁicocﬂedzﬂlte %(]} d, H)l
1.14 (s, 9am)was cbwm(@ihersﬂye organic &y ape Washed it 12U8ﬁ%1ans;/ tings gpechande aci d
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hydr ogenat ed 1 n net hanol

{5%) to give pure trans-lsomer asa colour}ess oil.

Yield: 38 g (54%). MS (ESI): 290.1 [M+H]", 1H-NMR (DMSO-dq): & (ppm) 7.3 (m, 5H), 4.29

(td, 1H), 3.45 (d, 2H), 2.74 (d, 2H), 2.05 (td, 1H), 1.8 {m, 3H), 1.46 (m, 1H), 1.14 (s, 9H), 0.8

(d, 3H).

(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 ml) with Pd/C in
the presence of one equivalent of HCI {431 ml, 359 mmol, 1.25M in MeOH). The mixture is
filtered and evaporated. The residue is redissolved in ether 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 (CDCIQ,): & (ppm) 4.46 (td, 1H), 3.06
(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 {35,4S)-3-methyl-piperidin-4-yl ester (17)
Racemic 19 (62.7 g, 314.4 mmol) is dissolved in EtOAc (300 ml) and a solution of L-(-)-0,0'-
Dibenzoyl tartaric acid (56.3 g, 157.2 mmol) in EtOAc (450 ml) 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 19. [a]p = 65.1 {c=1 in MeOH).



the presence of one equivalent of HC (431 m, 359 mmol, 1.25Min McOH). The
mxture is filtered and evaporated. The residue is redissolved in ether and
extracted with 1IN-NaOH and brine. Evaporation gives a colourless oil,
Yield: 62.7 g (87%9. M5 (ESI): 200.2 [MtH ', 1 HNWR (CDCI 3): 6 (ppm 4.46
(td, 1 H, 3.06 (m 21-1), 2.68 (td, 1 H, 2.35(m 1 H, 1.94 (m IH,
1.68 (m 2H), 1.34-1.46 (m t H), 1.2 (s, 9H), 0.96 (d, 3H). (3) Step C

2, 2-Di met hyl - propl oni ¢ aci d (35, 45) - 3- neyyhyl - pi peri di n-4-yl ester (17)
Racem c 19 (62.7 g, 314.4 mmol) is dissolved in EtQAc (300 m) and a

solution of L-(-)-0 O- Dibenzoyl tartaric acid (56.3 g, 157.2 mmol) in

Et OAc (450 ml) i.s add Teformed SQ|I Of < ith cold
Et OAc and dr iy8thesis a LAS m). The
crystals are collected and the free base S I|berated by treatrrent with 1 N

NaOH and extraction with ether. Yield: 33 2199, MS and 1H NMR are

I dentical to racemc 19. (alp W65.1 (c=Iyin"MOH). -37- Synthesis 2

2-Di met hyl -prol 2ionic acid (3R 4R1- 3- ©| - pi peridin-4-yl ester (20): O -Yk
O HNI" The nother |iquor of 17 fromlabéve is treated with 1 N-NaCH to
obtain the free base which is thenHl «al lized with D(+) OO0 - Dibenzoyl
tartaric acid as descri bed above to give the antipode Yield: 16

(25% . MB aha mpthqr bawr afr ¥ frote aboveds treaieci withe Hi-Na@yl to ohtajn the figg bese wihich i *F n
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trl- hydroch gaction sc reaction schene 3): " ~"OH N/ Nr JT
antlpodezo

Yield: 16 g (25%). MS and 1H-NMR are identical to racemic 19, [co]p = -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):

O/\,N
H,N

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

Piperidin-4-ol (5 g, 49.4 mmol) is dissolved in 200 ml of ethanol and anhydrous sodium
carbonate (21 g, 197.8 mmol) is added. 2-Bromo-ethanol (6.9 ml, 28.8 mmol) is added
dropwise and the reaction mixture is refluxed for 16 hours. After evaporation under reduced
pressure the mixture is stirred with 200 ml 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): 5 (ppm) 4.52 (d, 1H), 4.32 (t, 1H), 3.48 (dt, 2H),
3.4 (m, 1H), 2.7 (m, 2H), 2.35 (1, 2H}, 2.05 (m, 2H}), 1.68 (m, 2H), 1.3-1.4 (m, 2H).

(2}  {1-[2-(4-Hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-carbamic acid tert-butyl
ester (23)
Piperidin-4-yl-carbamic acid teri-butyl 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



HZN'C (1) 1-(2-Hydroxy-ethyl)-piperidin-4-ol(22) piperidin-4-ol (5 g, 49.4
nmml ) is dissolved in 200 m of ethanol and anhydrous sodi um carbonate (21
g, 197.6 mmol ) is added. 2-Brono-ethanol (6.9 m, 98.8 mmol) is added
dropwi se and the reaction mxture is refluxed for 16 hours. After
evaporati on under reduced pressure the mxture Is stirred with 200 m of
DCM and filtered. The clear filtrate is evaporated under reduced pressure
and dried at high vacuum Yield: 4.3 g-f80% of a colorless oil. M5 (ESI):
146 [MtH , 1H- NVR (DMSO-de): 6 (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 (g retiked. (f-@}imonal portlons of cyanomethyI-tnmethyl-phosphonlurn iodide (1.5 g, 11.25
{1-(2-(4- Hydrox-pdggerl K’W %%l] rB:‘élperl | }-carbamc acid
tert - but yl MMl @kg 4 9aﬁﬁrp%}mw 5@!\99 o AR éﬂafchBI* progy tampegayreras (5 g,
25 mrml) éatdn%n HVSUtQééMm%imbﬁat@(ﬁQm desmrnﬂof“%terzs'zac(déd dnd ﬂ% prodUcPhk Jsoftid DI EA

(5.6 , p| ) are_suspende propi oni tr

QIanomat hy'PV Q’ﬁtrﬁ?ﬁé’f‘r‘l‘w DG Leperation 'i"Eﬁ?l' Eﬁg'-"%eri’ Rjessﬁt? AYee)° 9 gf Hed ol whish t he

reaction %d&ldﬂeecrysiﬁnzeuifrohﬁéthérxw Addi tional portions of
cyanonet hyl -t ri et hosphoni umiodide (1.5 g, 11.25 nmol) are added
ook

after 90 nAdi®4944 ficgloress{gys¥s. After cooling to roomtenperature, a
sol ution qfnsrees@%@eewnnﬁrmﬂmmmav mmm(wd WS, 5 4d811a}i@ead é@nd the

product is is ractl] on or at 1 on_under uced

wi t
Dt a8k T o b4 i ot et oh 3 o (e BRiTer e
Yield: 2. 24}2 {zzg/agy-pﬁ IDIRgHgss crystals. M5 (ESI): 328 [MrH *, 1H NWR
(DVBSO-de) : (ppm 672(br d, 1H, 4.5 (d, 1H) 342 (m 1H, 3.2 (m 1
H, 2.8 (m 2H, 27 (m 2H), 2,35 (m 4H), 2.0 (dt, 2H), 1.9 (dt, 2H), 1.68
(m 4H), 1.4 (s, 9H), 1.35 (m 4H. (3)

1- [ 2- (4- Am n@y pl pqei(4iamido-plperigihy-yl)-ethymesiperidin4-d) trithytirdtysbriseipnr i de (21)
Ester 23 (2.2 g, 6.72 mmol) 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: 2.3 g (100%) of a white solid. MS (ES}): 228 [M+H]", 1TH-NMR (DMSO-ds): 5 (ppm) 5
(m, 1H), 3.4 {m, 4H), 2.7 (m, 4H), 2.4 (m, 2H), 1.85-2.0 (m, 4H), 1.65 (m, 4H), 1.35 (m, 4H),

1.2 (m, 2H).

Synthesis of 8-f2-(4-Amino-piperidin-1-yl]-ethyl]-8-aza-bicyclo[3.2.1]octan-3-ol tri-
hydrochloride (24} (reaction scheme 3}):

Ng@\ou
/ON/\\/
H,N

(1)  8-(2-Hydroxy-ethyl)-8-aza-bicyclo[3.2.1]octan-3-o0l (25)

8-Aza-bicyclo[3.2.1]Joctan-3-0f hydrochloride (5.1 g, 31.45 mmol)) and sodium carbonate
(13.3 g, 125.8 mmol) are suspended in 150 ml of ethanol 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 15 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 sulfats, fitered, evaporated under reduced pressure
und dried at high vacuum.

Yield: 5.4 g {100%) of a colorless oil.



Ester 23 (2.2 g, 6.72 mmol) is dissolved in 4M HCl in di oxane at OC and
stirred at room tenperature for 3 hours. After evaporation of the solvent
the product is dried at high vacuum Yield: 2.3 g (1009 of a white solid.
M5 (ESI): 228 [MtH)', 1H- NWVR (DVMSO-da): 6 (ppm) 5 (m 11-1), 3.4 (m 41-1),
2.7 (m 4H), 2.4 (m 2H), 1.85-2.0 (m 4H), 1.65 (m 4H, 1.35 (m 4H, 1.2
(m 2H), Synthesis of

8-f2-(4-Am no-pl peridin-I-yll-ethvtl-8-a&ga-bicyclof3.2.tloctan-3-ol tri-
hydrochl ori de (24) (reaction schene 3): N‘*-N CH H2N O(l)

8- (2- Hydroxy-et hyl)-8-aza-bi cycl o[ 3. 2. 1] oct an- 3- ol

8- Aza- bi cy 2 | or.i de | sodi um
car bonat e Mﬁ&gﬁﬁf@&wﬁmﬁﬁ\g@aé@ﬁ (?%rsrf%’l%g %Jlsgtfﬂgfﬁ%é EQF room
t enper at ur &,063mBeIeNR:36 & DiEy @lo3((kh, 2H)111,8568, MH)mTEXmi 2Had$8dd,AHYpwi se wi t hin
20 mnutes and the reaction mxture is refluxed for 15 hours. After cooling

to roomtenperature the reaction mxture is evaporated under reduced
pressure. The m xture is stirred with 200 i of DCM and filtered. The clear

filtrate is @i ed14243-HadivxgScara-Hodie[d2sjddt#td)-ethyll-pipeddin-&yBmarkengd under

reduced pressure acp%g lgléﬂd % ? gh vacuum Yield: 5.4 g (100% of a

colorless oil. - d'( 391‘5 1H NVR (DVBO-de): 6 (ppn) 4.25 (d,

3. 78 . 2
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added under
another hour. After cooling to room temperature, DCM. The combined organic layers are

washed with brine, dried over anhydrous a solution of potassium carbonate (4 g) in 250 ml of
water is added and the product is isolated by extraction with sodium sulfate, fittered and
gvaporated under reduced pressure. The crude product (1.9 g) is crystallized from ether.
Yield: 940 mg (53%) of light beige crystais. MS (ESI): 354 [M+H]", 1H-NMR (DMSO-dy): &
{ppm) 8.73 (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 (dt, 2H), 1.78 (m, 2H), 1.65 (m, 2H), 1.53 (m,
2H), 1.38 (s, OH), 1.33 (m, 2H).

{3)  82-(4-Amino-piperidin-1-yl}-ethyl]-8-aza-bicyclo[3.2.1]octan-3-ol tri-
hydrochloride (24)
Ester 26 {4.5 g, 12.73 mmal) 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]".

Svnthesis of 1-[2-

hydrochloride (27) {reaction scheme 3}:

s

HN

2



stirring and the reaction mxture is refluxed and followed by TLC

Addi ti onal cyanonet hyl - trinmethyl -phosphoniumi odi de (400 ng) is added after
2 hours and the m xture is refluxed for another hour. After cooling to room
tenperature, DCM The conbi ned organic |ayers are washed with brine, dried
over anhydrous a sol ution of potassium carbonate (4 g) in 250 ml of water
is added and the product is isolated by extraction with sodiumsulfate,
filtered and evaporated under reduced” ﬂ éssure. The crude product (1.9 Q)
is crystallized fromether. Yield: 940 ng (53% of fight beige crystals. M
(ESI): 354 [MtH', | HNWR (DMSO-da): 6 (ppnm) 6.73 (br d, 1 H, 4.25 (d,
oH), 3.8 (m(1) HX1-[2(216~Dirmpthyl-piperidindsyl -ethy P-Hiperidirgd-ythcaphdmic aidIert( m 4H),
2.0 (m 2H), i‘gy t%}ﬂ% 1.85 (dt, 2H), 1.78 (m 2H), 1.65 (m 2H), 1.53
(m 2. 1 ag (BubERERIER: (%50 (5)

8-[2-(4-A
yor ochi of?ﬂﬂpd?*z’ﬁfé rEpas )i B AR R SRR T

di oxane at44Q amgl) sod bmwtfaﬁnoﬂ@dmﬂ ﬁ%ﬁ%mmﬂ)ure for 3 hours. After
evapor ati O‘? e8f3 V\g 5@’9} ?f%(}}ell%@u{zms) )L%SE? Wmd]@fmmmﬂwmggm 5 (pprfl d° 4.6

100%
I%Z( (( 28 6Fy: 4&(b$ 1Ibi) n%fr Ry 2Hp 2t (’“Q'IZ}‘D,e‘t ‘mﬂal (%%t‘lhrﬂ@l(ﬁ.éﬁhi/)t amne tri-

hydrochl ori de (271 (reaction schene 3): N-H2N -40- (1)

(1-[2-(2, 6-Di net hyl - piperldinlyl) ethyl] pi perl din-4-yl)-carbamc acid
tert- butyl ester 2) npound 28 is epared anal ogously to 25 starting
from ci s- 2, d24i mét-HR%f- BB’F?‘BY'rP[EHidi“ﬁTYU'et l']l!ipeﬁﬁﬂ'l"}'v[iﬁarmﬁré?'ﬁé% (6.1
m, 68. 33 rrm)l) %'?Laﬁer?zs? g (56% of a yellowoil. M5 (ESI): 158.1 [ MtH]"'
]+, 1 H NVR (DMBO- 6 (ppm 4.48 (br, 1H), 3.4 (t, 21-1), 2.6 (t, 2H),
2.4 (m 2Hom ﬁdzsﬁﬁréparédaﬂélogollslﬁﬁa Zmlstarﬁlhﬁ frorh%);mpound 28 (3.85 g, 24.48

,E ér E 2 (2, mmolsmncp glpm% |P-g car amlc acl tert-tm{yl estgr g ?J tltsdg nZZ 25y m%mcar bam ¢ acid
Yield: 6.16 g (82%) of a yellow oil. MS (ESI): 340.4 [M+H]" , 1TH-NMR (DMSO-ds): & (ppm)
B.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), 1.49 (m, 2H), 1.38 (s, 9H}), 1.35 {m, 2H), 1.12 (m, 2H),
1.03 (d, 6H).

{3)  1-[2-({28,6R)-2,6-Dimethyl-piperidin-1-yl}-ethyl]-piperidin-4-ylamine tri-
hydrochloride {27)

Compound 27 is prepared analogously to 24 starting from the BOC protected derivative 29
(6.16 g, 18.14 mmol}.
Yield: 6.3 g (100%) of a white solid. MS (ESI): 240.3 [M+H]",

Synthesis of (R)-1-{{3a,7a)-2,2-Dimethyl-tetrahydro-[1,31dloxolo[4,5-clpyridin-5-yi}-
propan-2-of {30} (reaction scheme 4):

I

o)

“__N
HO

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



butyl ester (29) Conpound 29 is prepared anal ogously to 26 starting from
conpound 28 (3.85 g, 24,48 mol) and piperidin-4-yl-carbamc acid
tert-butyl ester 3 (4.46 g, 22.25 mmol). Yield: 6.16 g (82% of a yellow
oil, Ms (ESI): 340.4 [MtH)' , 1 HNWR (DVMsO-de): 6 (ppm 6.73 (brd, 1H),
3.18 (m 1H), 2.75 (m 21-1), 2.65 (m 21-1), 2.35 (m 2H, 2.25 (m 2H),
1.92 (m 21-1), 1.65 (m 2H), 1.57 (m 2H), 1.49 (m 2H), 1.38 (s, 9H),
1.35 (m 2H), 1.12 (m 2H), 1.03 (d, 6H)i- (3)

1-[2-((2S,6R) -2, 6-Di net hyl - pi perl din-1-yl)-ethyl]-piperldin-4-ylamne tri-
hydrochl ori de (27) Conpound 27 is prepared anal ogously to 24 starting from

t he BOC t j _ . ' - .6 3 1000
of 2 whi L e ot T REpEBUNE 5 a8 L ro dbugk Wi RO pqullfis Goaifin 3 9 (10070
(R) - 1- ( ( 3acahprale @ Dinfraht pboled:tor GRy Within| th, t3ehdyl ckiotofdrmizge G1-clyeridgi 511y ) -
-2-ol,.(30),. ty . E4 4 A . . .
BT8P D hydr ST PERAH PSR 1 JnetpadibhdHiing for 21, the baurg s trated
, 2, 3, 6- Tet méthgdmbefbyine dnd exttBtayl foddimeswithidjettyt ethen: ceanganic layere eeadjedous
di . it | | :
chi or of or ol &5 efipinf shd Sibprilgh MgisRialbradtle, P d RoBEa, i pusfegoy | )
After addi Fiasmahrombiography (silise gah cyddhexariex ethyeacetsta 9:4hted with 30 m  of
bri g . by - ot h :
ri ed - over b ARGATRL A iRa ol MstleSpite SR 1 Nk RESER, 6 api 97g8- 3 ©
col orl ess @idl(m, bid), pBBI(Mi &d), 5368 (Fl, aA8hH Sdbre PR, ERrh 2H),<1.58 &.2H)ed. 15 ty.cl ohexane
1 et hyl acg&'ﬁte 9:1). Yield: 3.63 g (46% of a colorless oil. M5 (ESI): 218
1 :

[MeH MR (CDCI3): 6 (ppm) 7.28- 7.4 (m 5H), 5.83 (m 1 H), 5.66 (m
1 H, 5.15 (s, 2H), 3.95 (m 2H), 3.58 (t, 2H), 2.15 (m

(2)  3,4-Dihydroxy-piperidine-1-carboxylic acid benzyl ester (32)

31 (3.863 g, 16.7 mmol) is dissolved in 16 ml of a 1:1 mixture of water and acetone. After
addition of N-methyl-morpholine-N-oxide (2.9 g, 24.8 mmol), a 1% solution of osmium
tetroxide in tert. Butanol (7.23 mi, 0.28 mmol} is added. The mixture is stirred at room
temperature for 20h. Then 70 ml of a saturated sodium bisulfite sofution is added. After 15
min stirring at room temperature, the reaction mixture is extracted with ethyl acetate, The
organic Jayers are dried over sodium sulphate and evaporated. The crude product, 4.7 g of a
yeliow oll, is purified by Flash-chromatography (silica gel, ethyl acetate).

Yield: 3.83 g (91%). MS (ESI): 252 [M+HJ', 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, 1H), 1.7 {m, 1H).

(3)  2,2-Dimethyl-tetrahydro-[1,3]dioxolo{4,5-c]pyridine-5-carboxylic acid benzyl
ester (33)

32 from above (3.72 g, 14.8 mmol) is dissoived in 20 ml of dichloromethane. After addition of
2,2-dimethoxypropane (3.6 ml, 30 mmol)} and p-toluene sulfonic acid (141 mg, 0.7 mmoi) the
mixture is stirred at room temperature for 4h. Then the mixture is dituted with 30 ml of
dichloromethane, washed subsequently with 1N NaOH and brine, dried over sodium
sufphate and evaporated. The crude racemic product, 4.32 g of a yellow oil, is separated into
its enantiomers by chiral HPLC (chiralcel, GJ, 20um, hexane / isopropanol 9:1).

Yield: 810 mg peak 1 and 942 mg (peak2) (40%) MS (ESI); 292.2 [M+H]", 1H-NMR (CDClg):
& {(ppm) 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).



2H). (2) 3, 4-D hydroxy-piperidine-1-carboxylic acid benzyl ester (32) 31
(3.63 g, 16.7 mmol) is dissolved in 16 mM of a 1.1 m xture of water and
acetone. After addition of N nethyl-norpholine-Noxide (2.9 g, 24.8 mmol),

a 1% solution of osmum tetroxide in tort. Butanol (7.23 m, 0.28 rnnol) is
added. The mxture is stirred at room tenperature for 20h. Then 70 ml of a
saturated sodium bisul fate solution is added. After 15 mn stirring at room
tenperature, the reaction mxture is ex#2acted with ethyl acetate. The
organic layers are dried over sodium sul phate and evaporated. The crude
product, 4.7 g of a yellowoil, is purified by Flash-chromatography (silica
gel, ethyl acetate). Yield: 3.83g (91%. Ms (ESI): 252 [MtH', 1H NMR
(CDCt3): 6 (ppm 7. 27 7 4 (m 5H), 513 (s, 2H) 3 88 (m 1H), 3.79 (m

iH)7 (?n 62H§ r&)( 3;_% 2-Dlmethyi hexatt;?dro—ﬂ 3]d|oxn\o[4 5-c]pyr|dine ((Jmfsmgemsl 82 (m 1M,
2,2-Dinethyl-tetg Mn%r[gbsﬂlgb%ghgﬁ,gtlgng],%mql ne-5-carboxylic acid benzyl
ester (33) 32 from above i . is dissolved In 20 m of

di chi or oneg3npesk 1 %mebommﬂolm 1(54 mﬂuplifsctiimwmmymnﬂpﬂmﬂ(aﬁoﬁmtn 30 mmol )

" oom ¢ enpetedien 8 10 baidlrn et g1 e euln b Horadondlal e "o o

di chi or omagmhperaturevas Dl Thab thedniginkd iy filtviatetl olereMaCEvapochtibn hae, 240rm@ed over
sodi um s%&hgte agolcri[ evapor ated. The crude racem c product, 4.32 g of a
yel | ow oi | Ste¥into its enantionmers by chiral HPLC (chiralcel,

QJ, 20um Nl&ieslpwss 2 GpraP BNV (CDC1:Y delodm) &Iﬁ(mmmeakz qmam; 992 1gn, (peak?)

\53.482{0(2/5 @I% 2'?56'%@:[(_"#9 ('?I—Bﬂlﬂ- ?”55(%935]"3%@-1%) 3 38- 32287(% (mBH;:)H)

1,74-2.0 (m 2H), 1.44 (s, 3H), 1.35 (s, 3H). -42-
2,2-Di rret hyl - hexahydr o-[ 1, 3] di oxol o[ 4, 5-c] pyri di ne (34){SI ngle cis

enanti orer, (ébsoll—w!,ﬁ-ﬂi Ihygy tra y8ro-H%&8%2)[4,5—0]pyridin-5-yl)—propan-2—ol
(30)(single enantiomer, absolute configuration of dioxol unknown)

34 (90 mg, 0.57 mmol), (R)-(+)-propylenoxide (166 mg, 2.8 mmol), and triethylamine (160 ul,
1.1 mmol} are dissolved in 2 ml of ethanol and stirred at room temperature for 4h. The
reaction mixture is diluted with 20 ml of ethy! acetate, washed subsequently with 1N NaOH
and brine, dried over sodium sulphate and evaporated. The crude product, 100 mg of a
yellow oil, is purified by Flash-chromatography (silica gel, dichioromethane / methanot /
ammonia 95:5:0.5).

Yield: 70 mg (57%). MS (ESI): 216.2 [M+H]", 1H-NMR (CDCLy): & (ppm) 4.03-4.28 (m, 2H),
3.9 (m, 1H), 2.2-3.08 (m, 6H), 1.36-2.13 (m, 3H), 1.51 (s, 3H), 1.38 (s, 3H), 1.12-1.22 (dd,
3H).

Synthesis of (R)-1-(2,2,7-trimethyi-tetrahydro-[1,31dioxolo[4.5-c]pyridin-5-yl)-propan-2-
ol (35) {reaction scheme 5).

i

]
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33 (peak 1 from above) (450 ng, 1.54 mmol) is dissolved in 10 m of

nmet hanol . After addition of 10% pal | adi um on carbon (45 ng) the m xture is
hydr ogenated at room tenperature for 20h. Then the m xture is filtrated
over celite. Evaporation gave 240 ng (99% of a colorless oil. M5 (ESI):
158.2 [MH ", | HNWR (CDCIs): 6 (ppm 4,25 (m 1H), 4.12 (m 1H), 2.9-3.1
(m 3H, 2.78 (m 1 H), 1,85-2.40 (m 31-1), 1.52 (s, 3H), 1.38 (a, 3H).
(5) 1-(2,2-Dinethyl-tetrahydro-[1, 3] di o4glo[ 4, 5-c] pyridin-5-yl)-propan-2-ol
(30) (single enantionmer, absolute configuration of dioxol unknown) 34 (90 ngy,
0.57 mol ), (R -(+)- propyl enOX|de (166 nmg, 2.8 mml ), and triethylamne (160

emper ai ure. 1br - ARersmelizaeb R s el o1 SE et S Rk G 1

acetate, washed Sp.yhaﬁﬁﬂgmdwr(\wyh 1 N NaOH and bri ne dr| ed over sodium
sul phate and evaporated. The crude product, 100 ellowoil, is

purified byMAthiushbistivioettytsiylaarmid splstion iod HfF40 Wi & mm@mﬁ ited withfeeiteinol |
‘("‘Cmonéln'gf‘ 9gTﬁF wa}%l%f 5. %2872 sﬂﬂgﬁ&%?ngﬁ (rﬁéwl &ﬂe@rd%né N@g’h}g okg:_ﬁbrh{!}(ﬁ
1.36-2.13 (nna 5 BHyHIF ib.28ideq ¥ia smﬂ)gewmhlsa i, Aftewtlrruig fop2 m aplhig tgarperagg, a

Synt hesi s Qé}ut on of N~prr11e?yi—tnﬂuoroH13 tha nst}glfongrid (188 F2mm :n 1. ml of THF s added

(R-1-(2,2 tetra di oxo -C I n-5-VvI)-propan-2-
ol (35) (rwihin nQ)m[rsd'h@hggg};usp@ps!orDs shirred fpranqihqqﬁhah@ 'lil)e yellow solution is

;;'r T L;Jgf 2 g&nﬁﬁémh‘x' 1‘\@ biSaftfratdd dmBRARM cnbrlRstdFELitYdd vitrdcedcSa Wafef 8hty dr o-
three times extracted with ethyl acetate. The organic layers are washed with brine, dried
over sodium sulphate and evaporated. The crude product, 311 mg of a yellow oil, is purified
by Flash-chromatography (silica gel, cyclohexane / ethyl acetate 4:1).
Yield: 127 mg (77%) of a colorless oil. MS (ESI): 336 [M+H]", 1H-NMR (DMSO-ds): 3 (ppm)
7.22 ~7.36 (m, 5H), 5.89 {(dd, 1H), 3.54-3.65 (m, 2H), 3.05 (br s, 2H), 2.75 (m, 1 H), 2.59

{m, 1H), 2.32 (m, 1H), 1.06 (d, 3H).

(2}  1-Benzyl-3-(R,S)-methyl-1,2,3,6-tetrahydro-pyridine (37)
36 from above (100 mg, 0.3 mmol), palladium-(Il)-acetate {1.34 mg, 6 umol),
triphenylphosphin (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 ethy! acetate, washed subsequently with 1N NaOH
and brine, dried over sodium suiphate and svaporated. The crude product, 78 mg of a
yeliow ail, is purified by Flash-chromatography (silica gel, cyciohexane / ethyl acetate 3:1).
Yield: 42 mg (75%) of a yellow oil. MS (ES!): 188.2 [M+H]", 1H-NMR (CDC): 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,48R,5RS8)-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-morphcline-N-oxide (529 mg, 4.5 mmol), a 2.5% solution of osmium
tetroxide in tert. Butanol (527 ul, 52 umol) is added. The mixture is stirred at room
temperature for 24h. Then 10 mi of a saturated sodium bisulfite solution is added. After 15
min stirring at room temperature, the reaction mixture is extracted with ethyl acetate, The



1 Mlithiumbis-(trinethylsilyl)-amd solution in THE (540 ul, 0.54mmol) is
diluted with 1 m of THE and cooled to -78C. A solution of

1- benzyl - 3- net hyl - 4- pi peridone (100 ng, 0.49 muvol) in 0.5 mM THE is added
via syringewithin 5 mn. After stirring for 2 h at this tenperature, a
solution of N-phenyl-trifluoromethansulfonimd (188 ng, 0.52 mol) in 1 m
of THE is added wthin 10 m n. The bei ge suspension is stirred for another
4h at OC. The yellow solution is quenckgd with 1 nm of saturated anmmoni um
chloride solution, diluted with ice-cold water and three tinmes extracted
with ethyl acetate. The organic |ayers are washed with brine, dried over

di | phat. d ted. Th . widd L f yel | il,
FO0hor £ RS R o AT honlbly R TR mi Bl Bt 1
acet at e 4: dyiphadd slddevaidtatedyTHerotifle priodact B0 ong efesdapk bm\nﬁv{?(i]ll,(iESbr)ﬂedWG [ MHH ",
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(m 2. 3 B-pmasolsB lsycd géi denidropgraBt cathanal fptofiz ossiily. 17 3 02
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rom above, (1 ¢ ' L).-acet 4 ,
triphenyl p %ﬁ'ﬁgﬂﬁgﬁﬁr@q%%ﬁ@ﬂ%@@é{#gg)héfpgm%kgé%l%(rﬁ%d}s@uﬁm)) are
dihsso! ved 1Hf, 4.04 (br doﬂHp}[QF&S (m;,]tlhllf, 3a¢ididu,i2bir)], o2 m[1m),c2.@2:(r?t 1H82.56 ((ljbh-ld ?i)g m"r:)lh)
t he m xtur t ]y : e reaction mxture is diluted w
et hyl acetg?%&r%tWeg‘gg'Jﬁeeéhgﬁ’l%%t?H_}rN NaOH and brine, dried over
sodi um sul phate and evaporated. The crude product, 78 ng of a vyellow oil,
I's purified by Flash-chromatography (silica gel, cyclohexane / ethyl acetate
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1H), 2.83 (m 2Hk]pyridit (tagemit)(392. 02 (br s, i H), 0.96 (d, 3H). (3)
(3R5, 4SR, SRS) - 1- Benzi/l - 5-net hyl - pi peri di ne-3, 4-dial (racemc) (38) 37 (570
my, 3 nmo!38 fram abayedEUbmrgi h3 Mgt is disselver: in 4 milf dickioromeltanerAften dorticatisne.

SO ot on” 0% 2B BBE Y % My 8 Bl B g6, 2
The m xt urrempls thetmirduesds atirrgcbatrirpom temperature for 16h. Then the mixture is diluted with
dichloromethane, washed subsequently with 1N NaOH and brine, dried over sodium
suiphate and evaporated. The crude product, 333 mg of a yellow oil, is purified by Flash-
chromatography (silica gel, cyclohexane / ethyl acetate 3:1),
Yield: 303 mg (89%) MS (ESI): 262.2 [M+HJ', 1H-NMR (CDCl,): & {ppm) 7.20-7.40 (m, 5H),
4.19 (brs, 1H), 3.69 (br s, 1H), 3.43-3.63 (m, 2H), 2.89 (m, TH}, 2.563 (m, 2H), 2.02 (m, 1H)},
1.88 {m, 1H), 1.53 (s, 3H), 1.37 (s, 3H), 1.00 (d, 3H).

{5}  (3aRS,7RS8,7aSR)-5-Benzyl-2,2,7-trimethyl-hexahydro-[1,3]dioxolo[4,5-
clpyridine (racemic) (40)

39 from above (250 mg, 0.96 mmol) is dissolved in & ml of isopropanol. After addition of 10%
palladium on carbon (25 mg) the mixture is hydrogenated at room temperature for 16h. Then
the mixture is filtrated over celite. Evaporation gave 170 mg (100%) of a colorless oil.
MS (ESI): 172.2 [M+H]", 1H-NMR (CDCl3): 5 {ppm) 4.05 (m, 1H), 3.67 (dd, 1H), 3.39 (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-Trimethyl-tetrahydro-[1,3]dioxolo[4,5-c]pyridin-5-yl)-propan-2-ol {35)

(mixture of diastereomers}



tenperature for 24h. Then 10 ml of a saturated sodiumbisuifite solution is
added. After 15 mn stirring at roomtenperature, the reaction mxture is
extracted with ethyl acetate. The -44- organic |ayers are washed
subsequently with 1 N NaCH and brine, dried over sodium sul phate and
evaporated. The crude product, 460 ng of a dark brown oil, is purified by
Fl ash- chr omat ography (silica gel, dichloronethane / nethanol ! amonia
95:5:0.5). Yield: 290 ng (43% of the cigg.diol, trans to the nethyl group
and 20rrg(3% of the all-cis derivative. M5 (ESI): 222 [MH IH-NI\/R
(DVBO Q (ppn) 717732(m 5H), 421(d 1 H, 404(brd 1 , 3.58

1 , 3.41
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(3aRS, 7RS, 7aSR) - 5- Benzyl - 2 2, 7-trimet hyl - hexahydro-[ 1, 3] dl oxol o[ 4, 5-
c]pyrldlne (racemc) (40) 39 from above (250 ng, 0.96 rrrml) I's dissolved in
d
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(1)  N'-[1-Benzyl-3-methyl-piperidin-{4E)-ylidene]-N,N-dimethyl-hydrazine {42)

N,N-dimethylhydrazine (3 mi, 39.3 mmol} and 1-benzyl-3-methyl-piperidin-4-one (4 g, 19.7
mmoi) are dissolved 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 (99%). MS (ES!): 246 [M+H]", 1H-NMR (DMSO-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 (s,
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 ml, 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 cocled
to -78 C. Methyliodide (1.33 ml, 21.5 mmol) is added dropwise within 15 min and the mbdure
is allowed to warm to room temperature over night. Dichloromethane is added and the



M5 (ESI): 172,2 [MtH ', TH NWR (CDCI3): 6 (ppn) 4.05 (m 1H), 3.67 (dd, 1H),
3.39 (d, 1H), 2.98 (m 2H), 2.21 (t, 1H), 2.05 (m 1H), 1.73 (m 1H), 1.52
(a, 3H, 1.37 (s, 3H, 0.98 (d, 3H). (6)

1-(2,2,7-Trinmethyl -tetrahydro-[ 1, 3] di oxol o[ 4, 5-c] pyri di n-5-yl) - propan- 2- ol
(35) (mxture of diastereoners) -45- 40 (175 nmg, 1 mol),

(R -(+)-propyl enoxide (297 ng, 5.1 mml), and triethylamne (285 ul, 2
mmol ) are dissolved in 3 ml of ethanol -8% stirred at roomtenperature for
5h. After evaporation the residue is dissolved in ethyl acetate, washed
subsequently with IN NaOH and brine, dried over sodi um sul phate and

evapor at ed g0l |§ﬁv§§lféd%¥h%én E?a%raﬁan §hveds g ¥ bS8 bil, thchﬁélfuhf'léred by
Fl ash- chr omat o (silica ge di chi or onet hane | nmethanol | anmonia

95: 5: 0. 5) . Ph}ﬂf@ga’}' ﬂiﬂbcmame*eef?&’hv foilicaget ethyl aceiats / haangs T H- NVR (CDCI, ): 5

4.05 4 1 (t,
(1 Eé)f’f') 4.0 angliﬂ 135)g of 2 Mtegséawhﬂ(sgbﬂdﬁ)ms ?Qz zedgnﬁ)) HJFMH- @gﬁ&nmg rﬁm (pém)?( oy
Synt hesi s 683 (rn 4H),722 (m, H) 3.48°(m, 2R), 3.37 (M, TH), 2.68 (m 1H), 2.59 (m, 1H) 2.43 (m,

(3R, 4R, 59) 4y, fz%eﬁthﬂrquz@(a%H)dz A5 dmYIH; @blmslm)& 53@1 @ﬁghyl pi peri di n-4-ol
tr| hydr ochl ori de ( reaction scheme 5): (1)
-[ 1- Benzyl - 3- net hyl - pi peridi n-(4E) -yl i dene] N, N-d| rret hyl - hydrazi ne (42)

N N- di net hyl hydrazine (3 m, 39.3 mmol ) and

1- benzyl - 3- rrgt)hylf.gememn-@tm,;{eﬁdmﬁaeiu)mml) are dissolved in 50 m
of ethanol and refluxed for 18 hours. The reaction m xture is evaporated

undoer r eduédl. pg.ess nnwllds dissolvesidn atl. 28My¢olutias otidCl ilvivettdnold28 gil, @5afmal) pal e 0| I
(50 N 35 45 o o PN o B s Sy 2%
(s, at high vacuum. The residue (1.7 g of a colorless oil) is dissolved in ethyl acetate and treated

with 5M NaOH. The organic layers are evaporated under reduced pressure.

Yield: 1.4g g of a colorless oil (84%). MS (ES!): 218 [M+H]", 1H-NMR (DMSO-dq): 5 (ppm)

7.3 (m, 4H}, 7.25 (m, 1H), 3.58 (m, 2H), 3.07 (m, 2H), 2.68 {m, 2H}, 1.97 (dd, 2H), 0.82 (d,

6H).

(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
mit of methanol and the mixture is stirred at 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 coloriess oil (99%). MS (ESI): 220 [M+H]".

(8)  Acetic acid (35,4R,5R)-1-benzyl-3,5-dimethyl-piperidin-4-y| ester (46)
DMAP (40 mg, 0.3 mmol) is added to a solution of 45 (1.4 g, 6.4 mmol) in 10 ml of pyridine.
After addition of acetic anhydride (0.9 ml, 9.5 mimol) the mixture is stirred at 110°C for 2h.
The mixiure 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, ethy! acetate / hexanes 1:9)
Yield: 0.7 g of a colorless oil (42%, fraction 1). MS (ESI); 262 [M+H]", 1H-NMR (DMSO-dy): &
(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).



6H), 2.25 (m 1 H), 1.9 - 2.1 (m 1 H, 1.00 (d, 3H. (2)

N {1- Benzyl - 3, 5-di net hyl - pi peri di n-4-ylidene)-N, N-dnet hyl - hydrazi ne (43)

Dii sopropylamne (3.3 nt. 23.5 nmol) is dissolved in 20 mM of THE and cool ed
to -5C. A 1.6Msolution of n-butyllithiumin THE (14.7 m, 23.5 mvl) is
added dropwi se within 10 mn. After additional 10 mn at -5C a solution of
42 (4.8 g, 19.6 mmol) in 30 mM of THE is added wthin 20 mn (the col or of
the reaction m xture changed to red). No the solution is cooled to -78 C.
Met hyliodide (1,33 ml, 21.5 nmol) is add€d dropwise within 15 nin and the
mxture is allowed to warmto roomtenperature over night. D chloronethane
I s added and the -46- solution is washed wth water. Evaporation gave 5 g of

a col orl ess dB), dmetimagid (JRARES)-3.Splimpthybpippyidinthyliestardéfat ogr aphy

silicagel, _ ethyl acetate | hex -1).Yield:,. 1.7 f,awite solid

(3500 v (Rslpgim 585YRA 6p cabr R Pa S Eesa it fflest floe Bt ebTaRf ' 7 2

(H) m !2HL’3 ?-éﬁ?e{l(ﬂmcm?drédz Zgah% ngirﬁfniefzrbanchAﬁﬂulﬂldﬂiIof%%O.Ta, 39 nirmol) iﬂllri')letgagolziﬁ (rE?H) 1
, . m . S, , . m , . . , .

(3) 1- Benzy3ddad Egdotﬁm)ﬁvﬁeﬁ)wﬁégqeaﬁwéa! éﬁ?ﬁ@ tmﬁ%mw %&551@?*9%%'@ M5 i s

di fS|SO| ngfidélit%, tg)eﬁﬁ%lﬂeﬁ@bwpbfﬁ_ﬁewénd!'dﬂediuﬁdefmiglha@&hun(.zo m, 25 mmol) OIand

re uxe or. . e reactl | r S 9 I ce ressure

hnd or fed Uedif e o emress oo R e 72 B 3 EME P RsS-BF Boref

di ssol ved ie@byiH)az &t @ 2Nzl 16 (Riarey 2.06iE, BH M. Nt} 2H) The (weggni ¢ | ayers are

evapor at ed under reduced pressure. Yield: 1.49g g of a colorless oil (84%.

MS (ESI): 218 [MtH >, 1 H-NVR (DMSO-de): b (ppm) 7.3 (m 4H), 7.25 (m 1H),

3.58 (m 2H), 3.07 (m 2H), 2.68 (m 2H), 1.97 (dd, 2H), 0.82 (d, 6H). (4)

1- Benzyl - 3, 5{mji neAbstic-gwid 39,4R,8R¥{2-(4e)buladicarbonyantiyepipdednii)ng, 3.2

| i dded t Lyt i f 44 ) ,. 6.4 ) in 15 nl of th |
ggg t Ihz ?1' x'?ur eoi gthiﬁ'l:” .@&%ﬁylmfdt}'@?rﬁg?ﬁﬁ‘m%r)3bnm n. Theom' )r:?ur Zlnios
evapor at ed, ;73949 ot b4 HEsdnAY QiskSivell iF SN 6P FrobBnifth B¥d afes Shach &¥svaphsd with

wat er .
mmol), cyanomethyl-trimethyl-phosphonium 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
acetate, washed 10% K2CO3 - and NaCl-solution, and dried over Na2S04.

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]-piperidin-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 6 h (TLC control). Then the mixture is
evaporated under reduced pressure. The residue is diluted with ethyl acetate, washed with
water, and dried over Na2S04. Evaporation gave 3.1 g of a brown oil. The crude product is
purified by recrystallization from ether.

Yield: 800 mg of a colorless solid (27%). MS (ESI): 356 [M+H]", 1H-NMR (DMSQ-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,58)-1-[2-(4-Amino-piperidin-1-yl}-ethyl]-3,5-dimethyl-piperidin-4-o) tri-
hydrochloride (41)



Yield: 1.49 g of a colorless oil (99%. MS (ESI): 220 [M+H'. (5) Acetic
acid (3S,4R 5R)- 1-benzyl -3, 5-dtnet hyl - pi peridin-4 yl ester (46) DVAP (40 ng,
0.3 mol) is added to a solution of 45 (1.4 g, 6.4 mol) in 10 mM of
pyridine. After addition of acetic anhydride (0.9 m, 9.5 muol) the m xture
is stirred at 110C for 2h. The mxture is evaporated, and the residue is
di ssol ved in dichl oronet hane and and washed wth water. Evaporation gave
1.6 g of a colorless oil, which is furtd#®- purified by flash- chronmat ography
(sllicagel, ethyl acetate 1 hexanes 1: 9) Yield: 0.7 g of a colorless oil
(42% fraction 1). M5 (ESI): 262 [MtH ', 1 H-NWR (DVM5O-de): 6 (ppm 72-
.3 (m 5H),4 i4 T
! 1 g (m 4918 dl%%]y%&‘?‘rd H%vluttéh éle-l(%g di ggente (20 m@ gmstI?rEg for24 AericSconttbh at 1
(3R 4R, 59) 4®r5tecmnemtmr91 Thenghe mixture 45 yool%dmﬁm te H70 anbiitrated. dietigskiusyis de on

carbon (20 qﬂ@t S h argon and carefully
covered w t@}asrz?%% ?ér E‘R’{?ano nb% ut#@@%&préﬂg?? ¥‘€?Fsg 2.7 mol) in

net hanol i 1S &ffed5&MHhe ni xture is hydrogenated at room tenperature 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 (ESI): 172

[ MFH) ', 1H NWR (DIVISOdO): 6 (p 4.22 (dd, 11-1), 2. 8 (dd, 2H), 2.15 (dd,
2H) , 2.05 (s, Synthesis of 1¢J{8 drAminomniperidinsivh-1-methyi-ethvl-piperidin-4-ol tri-

(3S,4R 5R) - 1-[ 2- (4- tert but i ' i.diBr1l-yl

ethyl ] -3, 5-di met hyl - pi peri &'%m 58 bh g 7 13.4 mol) is
dissolved in 5 m of propi onltrll and after OHi on of 8 (3.3 g. 13.4

nmol ), cyanonet hyl -tri net hyl - phosphoni um i ddi (4.4g, 33.6 mmol) and N
ethyl di i sopropyl amine (11.5 nl, 67. Nbe mixture is refluxed for 24 h
(TLC control). Then the m xture iWat ed under reduced pressure. The
residue is diluted with ethyl &ghtate, washed 10% K2CO3 - and

NaCl - sol ution, and dried over Na2SO4. Yield: 3.3 g of a brown oil (62%. M

(ESI): 398[M+H] X L
{(1) ~ 2,2-Dimethyl-propionic acid 1-benzyl-piperidin-4-yl ester (51)

A solution of 1-benzyl-piperidin-4-ol (25 g, 130.7 mmol) and triethylamine (36.1 mi, 261.4
mmol) in 250 mi of THF is treated with 2,2-dimethyl-propionyi chloride (32.2 ml, 261.4
mmol). The suspension is heated under reflux over night. The solvent is evaporated, the
residue taken up in DCM and washed with saturated sodium bicarbonate solution and brine.
Drying and evaporation gave an orange 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), 1.86 (m, 2H), 1.69 (m,
2H), 1.18 (s, SH).

(2)  2,2-Dimethyl-propionic acid piperidin-4-yl ester (52)
A solution of piperidine 51 (35.99 g, 130.7 mmol) in methanol is hydrogenated with Pd/C in
the presence of one equivaient of HCI (104.5 ml, 130.7 mmol, 1.25M in MeOH). After
filtration and evaporation, the crude is taken up in ether and washed with 1N-NaOH and
brine. nying, evaporation and distillation (0.08 mbar, 75-90C) gave a colourless oil. Yield:
17.88 g (74%).
MS (ESI): 186 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 8.22 (br s, 1H), 4.89 (m, 1H), 3.08 (m,
4H), 1.99 (m, 2H), 1.78 {m, 2H), 1.15 (s, 9H).

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



(8)

{1-]12-((83S, 4R, 5R) - 4- Hydr oxy- 3, 5- di net hyl - pi peri di n-1-yt)-ethyl]-piperl din-4-
yi)- carbamc acid tart-butyl ester (49) 48 (3.3 g, 8.3 nml) is dissolved
in 100 M of nethanol and after addition of NaOwve powder (2.2g, 41.5 mmol)
the mxture is refluxed for 6 h (TLC control). Then the m xture is

evapor at ed under reduced pressure. The residue is diluted with ethyl
acetate, washed with water, and dried oxpr Na2SO4. Evaporation gave 3.1 g
of a brown oil. The crude product is purified by recrystallization from
ether. Yield: 800 ng of a col orless solid (27°/c) VB (ESI) 356 [ MtH' 1

H NVR (DMSO-d6): 5 6.7 (b zkﬁ(w gBrriS%b nﬁ :
2.75 (m 4H) so!lﬂloaotmer@nf#)H @ 931‘2%1mﬂa¢1ba"d1(%2 Y"2¥‘53”913 e @12 1),

1.38 (s, 9'?% £ §|$ol (sdetirr@b"}or 26%burs in aciosed ﬂask The solvent is evaporated and the
3R, 4R 5S) - Am no- pi peridin-1-y i met hyl - pi peri di n- 4- ol

tri- hydr odﬁ$l@ﬁcﬂﬁ'”?d4'm)a *P%lfo'lt@PPﬁaH‘Fé 8§ {T@Hr %ﬁ QQSKM sol ution of HC in

di oxane ( 20y;gh)2. (ggt%;)rred for 4 h (TLC control) at roomtenperature. Then
the m xture 1s_coo OCandflltrat i due, | shed with
ther . Evants GiSlhatbaI B HhMRIGDE s (pa 88 Yu et RS Bel 372485 [k
Synt hesi s ofy , 2.55 (m, 2H},231 (m, 2H) 223 (m 1H), 2.14 (m, 1H? 1.75 (m, 2H), 155 (m, 2H), 1.14
1-f1S) - 2- (4 mn03p| peridin-1-vil-1-net X'I-ethvl pi perldln 4-0i tri-

hydr ochl or i (8PH1I50Y3 (@ ek {dlori -SLhemd IVWEORY/ o4 NN[J HTN v 1 (1)

2,2-Dinet hyl -propionic acid 1-benzyl-piperidin-4-yl ester (51) A solution of
1-benzyl - pi peridin-4-ol (25 g, 130.7 nml) and triethylamne (36.1 m, 261.4

mmol) in 250 M of THE is treated with 2, 2-di nmethyl -propionyl chloride (32.2
m, 261.4 midl).25msthykereRieHc stdﬂe&$)e%ﬂh‘i?ﬁe#"tP’@FPtBP"Wé'?'"meidmr e

sol vent is evapor dj.eshethjifethyl]-piperidin-4-yl ester (54)
A solution of alcohol 53 (1.26 g, 5.16 mmol) and tristhylamine (1.43 ml, 10.32 mmol) in 80 ml
of DCM is cooled to -78C. Triflic anhydride (0.85 mi, 5.16 mmol) is slowly added and stirring
continued for 1 hour. The mixture is then allowed to warm up to 0C and cooled back to -78C
after 15 minutes. A solution of piperidin-4-yl-carbamic acid terf-butyl ester, 3, {1.03 g, 5.16
mmol) in 40 ml of DCM is slowly added at -78C. After complete addition, the cooling bath is
removed and the dark solution is allowed to warm up to room temperature. The mixture is
washed twice with water, dried over sodium sulphate, filtered and evaporated. The crude is
purified by chromatography on silicage! using DCM (saturated with ammonia) and MeQH
{1%).
Yield: 1.7 g (77%).
MS (ESI): 426.3 [M+H]", 1H-NMR (CDCl,): 8 (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}, 1.18 (s, 9H), 1.0 (d, 3H). [o)p = -9.3 {c=1 in MeOH)

{5) {1-[(S)-2-(4-Hydroxy-piperidin-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 mi,
10.5 mmol) and heated under 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 .
evaporation the crued is purified by chromatography on silicagef using DCM (saturated with
ammonia} and MeOH (from 1% to 3%) to give a white powder.



resi due taken up In DCM and washed with saturated sodi um bi carbonat e
solution and brine. Drying and evaporation gave an orange oil. Yield: 38.3
g (100% crude). Ms (ESI): 276 [MtH ', TH NWR (CDCI3): 6 (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), 1.86
(m 2H), 1.69 (m 2H), 1.18 (s, 9H). (2) 2,2-D nethyl -propionic acid

pi peridin-4-yl ester (52) A solution of ﬁgi peridine 51 (35.99 g, 130.7 nmol)
in nmethanol is hydrogenated with Pd/C iraV-the presence of one equival ent of
HCl (104.5 m, 130.7 nmol, 1.25Min MeOH). After filtration and
evaporation, the crude is taken up in ether and washed with 1N NaOH and

brine. DryYisig; 0.EVQ[B8%H queanota@ BMAHTa HNMR mma)n@(xfmn)ﬂﬂﬂm HQM a

I I 7.9
R b S e e, T 57 0 ks R S @b o (i
2H), 1.78 (enaH)20W9 (dlsﬁf &5~ 95*)3 cX13n MO DI met hyl - propi onic acid
1- ((R) - 2- hydr oxy- propyl ) - pi peri |n-4-yI ester (53) -49- A solution of

pi peridine 52 (2 g, 10.8 mmol) and (R)-2-Methyl-oxirane.(3.78 nl, 54 nmol)
in 2 m of ethanol is stirred for 24 hours in a closed flask. The sol vent

i's evapor at qg) and-[(rs)e-(waﬁindqﬂpdimhhLw)eﬂniethym-eﬁqqqinﬁamin«anﬂmat us (0.08
mbar, 75-90C). YeId 2.5 %q( 8% M5 (ESI): 244.2 [MrH', 1 H NVR (CDCh):
S(ppr’r) 465(m qipchiprige (50) , 3.72 (m 1H), 2.55 (m 2H), 231(m

9H) 205 ('ggpﬁb@w[ﬁ]%@g%@?“&eﬁg@g%ﬁ%@ q’?g@'ﬂ‘émw J‘ﬁ}@&i ni ¢ aci d

1-[ (S) - 2- (dlexape (2980hhH 1 .G 2 nmbosly dsdesodbep fpreamiiok T- | -

)5 16 mr St (5P TSI GRp Ao TR s 8 bl o P8 e 1 5 *°
cool ed t o m,/ZHj, 8.348i8 (bf ;, aH)) Rc54I€5 (P B 35HY, 1.62.3.or MTH), 1.30 @| 8. fxjaelded and
SLITTING 135 (6=1in MeOH)

Synthesis of {35,48)-1-[{S)-2-{4-Amino-piperidin-1-y}-1-methyl-ethyi]-3-methyl-

iperidin-4-ol tri-hydrochloride (56) {reaction scheme 7):

Nease

(1)  2,2-Dimethyl-propionic acid (35,45)-1-{{R)-2-hydroxy-propyl}-3-methyl-
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 distilled in a Kugelrohr apparatus (0.08 mbar, 75-80C).

Yield: 2.58 g (98%). MS (ESI): 258.2 [M+H]", 1H-NMR (CD,0D): & {ppm) 4.39 (td, 1H), 3.82
{m, 1H), 2.95 (m, 1H), 2.76 {m, 1H), 2.42 (d, 1H), 2.17-2.33 (m, 2H), 1.96 {m, 1H), 1.75-1.9
{m, 2H), 1.62 (m, 1H), 1.2 (s, 9H), 1.13 (d, 3H), 0.89 (d, 3H}. [a]p = -23.1 (c=1 in MeOH}

(2}  2,2-Dimethyl-propionic acid (38,45)-1-[(S)-2-(4-tert-butoxycarbonylamino-
piperidin-1-yl)-1-methyl-ethyl]-3-methyl-piperidin-4-yl ester (58)



continued for 1 hour. The m xture is then allowed to warmup to OC and

cool ed back to -78C after 15 mnutes. A solution of piperidin-4-yl-carbamc
acid tert-butyl ester, 3, (1.03 g, 5.16 mml) in 40 M of DCMIs slowy
-78C. After conmplete addition, the cooling bath is renoved and the

added at

dark solution is allowed to warmup to roomtenperature,

The m xture is

washed twice with water, dried over sodi um sul phate, filtered and

evaporated. The crude is purified by ctemat ography on silicagel using DCM

(saturated wi th ammonia) and MeOH (1% . Yield: 1.7 g (77%. M (ESI):

['VH'H

1 HNWR (COCI3): d (ppm) 4.74 (m 1H), 4.43 (m 1 H), 3.43 (br

. 2,89 6. 43
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w t h NaOwe i n net hano

24 hours,

and McOH ( famnyed and th

M5 (ESi):

11-1), 3.43 (m
1.3-1.65 (R

%&%d[%é‘ﬂwm watjeHde(lr&%GHﬁ}n sugnhﬁﬂépmeréh A e(vﬁiéor%ﬂég STH% c@ﬁHe |£ m

hydr ochl or| de(50) a SOC- ¢l eavage of tert butyl ester 55
YA (SR P B

(0. 666 g,

Yielgs 1 el *HLi BiAME (CD:98): Rilppm)d-7 #anth) §-34s

descri bed {RrHM.OBMT-1H), 2.78-2.91 (m, 4H), 2.52 (dd, 1H), 2.42 (td, 1H), 2.02-2.3 {m, 4H), 1.94

(m, 1H), 1.84 (m, 3H), 1.5 (m, 3H), 1.45 (s, 8H), 1.21 (s, 9H), 1.04 (d, 3H), 0.9 (d, 3H). {o)p =
-9.3 (c=1 in MeOH)

{3)  {1-[(S)-2-{(3S,4S)-4-Hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-
carbamic acld tert-butyl ester (59)

Ester 58 from above (1.7 g, 3.52 mmol) is treated with NaOMe (0.5M in methanol, 21 ml,
10.5 mmol) and heated under 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
evaporation the crued is purified by chromatography on silicagel using DCM (saturated with
ammonia) and MeOH (from 1% to 3%) to give a white powder.
Yield: 0.77 g (56%). MS (ES!): 356.3 [M+H]', 1H-NMR (CD;OD): & (ppm) 4.86 (s, 1H), 3.32
(m, 1H), 2.94-3.06 {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, 3H), 1.53 (m, 4H), 1.44 (s, 9H), 1.04 (d, 3H), 0.97 (d,
3H). [a)o = -15.3 (c=1 in MeOH)

(4)  (35,48)-1-[(8)-2-(4-Amino-piperidin-1-yl}-1-methyi-ethyl]-3-methyl-piperidin-4-
ol tri-hydrochloride {56)

it is prepared by BOC-cleavage of tert-butyt ester §9 (0.666 g, 1.95 mmol) with 4M-HCl in
dioxane (2.93 mi, 11.72 mmol) as described for amine 7.

and heat ed under reflux for

& TSHTITERE. A SR 5" Bpait-4y B oARBack) st Spat i S5 8.7 B and

extract ed Winid) i b0 h@@l‘b@wﬂs Qaww%ddé%! éte'fscﬂWtbﬂ ngm
purified by chromat ograp y on Silica usin saturated with amoni a)

dgtp sojutiop js, allowe WS\ oM (s perarite; the mixure 5 (56% .

e a0 Kl doBlhgldath igT ued i's

'SFHPY romfog( ‘w gmflhcaseb@sfr(wC@isaiyrateﬁwhamma; aoé Moo MeQH) .
(6) 1-[(S)¢86) 4- Am no- pi per|d|n 1-yl)-1- rrethyl ethyl]-piperldin-4-oi tri-



Yield: 0.64 g (93%9. Ms (ESI): 242.3 [MtH]', 1 HNWR (DMSO-de): 5 (ppm
10.5-10.85 (br m 2H), 8.3-8.8 (br m 31-1), 2.75-4.15 (br m 15H), 1.6-2.3
(br m 7H), 1.39 (d, 3H). (aJo = +13.2 (c=1 in MOH) Synthesis of
3S,4S)-1-[(S)-2-(4- Ami no- pi peridin-1-yO 1- net hyl - et hyl ) - 3- net hyl -

pi peridin-4-ol tri-hydrochloride (56) (reaction schene 7); OH N~-N H2N U
(1) 2,2-Dinethyl-propionic acid (3S,4S)-1-((R)-2-hydroxy-propyt)-3-nethyl -
pi perldin-4-yl ester (67) A solution of pgjperidine 17 (2 g, 10.8 mml) and
(R -2-Methyl -oxirane (3.78 mM, 54 mol) in 2 m 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 nmbar. 75-90C) . Yield: 2.58 g (98%.
VG (ESI): 28800 PAa 10, MOTERRRSB UL TSN ID@DHS ool S 2hor s, B0 (m
1H), 2.95 ( , () 983 564, 7 54 %, BFy, 2. B, 6R). [@Abk.+13.296 (m
1H), 1.75- 1%3 & m 3@%10%?)51;]%&&{%)' ‘:?ng—i)ﬁ sﬁt('g ?(’%) 9H)%? ﬁlS ?jd,mSILB%,ED:O. 89 (d,
31°1). (a]de=tinMgOH)(c=1 in McOH) (2) 2,2-Dinethyl-propionic acid
(3S,4S)-1-[(S)-2-(4-tert-butoxycarbonyl am no-

pi peridin-1-yl)-1-nethyl -ethyqg-3-nethyl -pi peridin-4-yl ester (58) -51- A
solution of alcohol 57 (1.26 g, 5.16 Mmoo éamd triethyl am nie 1.43 m, 10.32

r nnol ) in 82 h 2 3 stativieil] CEd 2 Na il oRrepYls- 5 16

mol) is slowy added and sti rﬁ&%ﬁ_ﬂl-gﬁ@ﬁ&ih%ﬁ@sﬁ@ﬁﬁg}: hour. The m xture is

then allowed to warmup to CC 00 ac 0 -/8C after 15 mnutes. A
solution of piperidin-4-yl-carbamc acid tert-butyl ester, 3, (1.03 g, 5.16
mmol) in 40 M of DCMis slowy added at -78C. After conplete addition, the

cooling bath is renoved and the dgr®ysolution is allowed to warmup to room

tenperature. The m xture is washed ice with water, dried over sodium
eude IS

sul phate, filtered and evapor atgth
TS
HO/'\/N 0

(8)-2-Trityloxymethyl-oxirane (636 mg, 2 mmol) and 2,2-dimethyl-propionic acid (35,48)-3-
methyl-piperidin-4-yl ester (17, 400 mg, 2 mmol) are dissolved in 7 ml of ethano! 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 reduced 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 (CDCl5): & (ppm) 7.4
{d, 6H), 7.31 {dd, 6H), 7.23 (dd, 3H}, 4.62 {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, 9H), 0.76 (d,
3H).

Synthesis of {1-[(18,9aR)}-1-{QOctahydro-quinolizin-1-ymethyl-piperidin-4-ylamine tri-
hydrochloride {(61) {(reaction scheme 8):

H,N
1@

(1) {1-[{1S,9aR}-1-(Octahydro-quinolizin-1-yl)methyl)-piperidin-4-yi}-carbamic
acid tert-butyl ester (62)



purified by chromatography on silicagel using DCM (saturated w th ammoni a)
and MeOH (1% Yield: 1.7 g (77%. Ms (ESI): 440.3 [MtH ', 1 H NWR (CD3COD):
6 (ppm 4.3 (td, 1 H, 3.34 (m 1H, 3.01 (m 1H), 2.78-2.91 (m 4H), 2.52
(dd, 1H), 2.42 (td, 1H), 2.02-2.3 (m 4H), 1.94 (m 1H, 1.84 (m 31-11),
1.5 (m 3H), 1.45 (s, 9H), 1,21 (s, 9H), 1.04 (d, 3H), 0.9 (d, 3H). [a]D =
-9.3 (c=1in MeOH) (3

(1-[(S)-2-{(35, 4S) - 4- Hydr oxy- 3- et hyl - piS8er [ di n- 1-yl ) - propyl j - pi per | di n-4-yl
)- carbamic acid tart-butyl ester (59) Ester 58 from above (1.7 g, 3.52
mmol) is treated with NaOwe (0.5Min nethanol, 21 m, 10.5 mmol) and heated

under refl gx3§ors tﬁrﬁoi)]MS‘solva mwaﬁrﬁgﬁmﬂnhﬁmyﬁiﬂmﬁmﬁhe (102 mi &1 due
taken up i

evapor at i oﬂ‘"ﬂ%wl )(”]PB'B%)ét a[%L??F’F@E’h 10&?11081?31 EB‘F’@BW{/]F’@?AE‘%W%%% 'rangsﬁﬂg DCM

(saturated Z’ﬂréd’cbza EEU L] a)a ré Eﬂd@!‘d\ 6 feactid¥mixtareds Heatad teshizbﬁc Bﬁal\der -
Yield: 0.7 356 4.86

(s, 1H), 3.8@%(*(@&%9@% h @?& xigeg | '% ﬁyapz ed’ iigtiegh f@ﬁ&f?ﬁSU@)rﬁhe ol | Edd, 1

H, 2.34 (t@soivediith eamyltécai’ataaudshbd1@%)chm%nanac(msut%hoancﬂdnéavﬂ:er% (m 3H),

|1n5:|\)’/eg_n|) ?%2%@%%@0@1@%\«3%7@ )@m’o%vnﬁﬂ #@L'oducl_?s pULIPJCP by Flash- c=1

yl)-1- m;t Bkﬂhmﬂbﬂ&yn:abhﬁdml boﬂtattélt?@ﬂhgthﬁndieﬂﬁw a&egatelwdr oiitdgen.i de (56) It 'ﬁ

repare . - C e of ter

o VeRota adBf 15 fbrov oSy R PR s e 825

Yiel d: 0. 6¢rg, (1@33%3 {mMBHY ESQzZSﬁn%H)I\&r#[tch 1H), BL2NNR '(H?D%EIS oR), pBM2.¢4. 25

(brmlHl!_h 03 (br m 3H), 3.06-3.9 (m 9H), 1.95-2.55 (m 7H), 1.54 (d,

3H), 1.1 ( QQIZB lab = +13.2 (c=1 in MeOH) Synthesis

2.2-Dimet hyl -proplonic acid (3S,4S)-1-((S)-2-hydroxy-3-trityl oxy-aroeyll - 3-
{2) 1-{{15,9aR}-1-(Octahydro-quinolizin-1-yl)methyl]-piperidin-4-ylamine tri-

hydrochloride (61)
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 used in the next step without further purification.
Yield: 3.9g (100%). MS (ESI): 252 [M+H]".

Synthesis of (9R,9a8)-1-(Octahydro-pyridof2,1-c][1.4]oxazin-9-yl)-methano! {racemate)
{63} (reaction schems 9).

(1  4-(3-Bromo-propyl)-morpholine-3,5-dione (64)
A pale yellow suspension of morpholine-3,5-dione (1.2 g, 10 mmof), of 1,3-dibromopropane
(3.4 mi, 33 mmol}, and potassium carbonate (2.7 g, 19 mmol} in 23 mi of 2-butanone ig
refluxed under an argon athmosphere for 22 hours. After cooling, the suspension is
caoncentrated on a rotary evaporator, poured into ice/water, and extracted twice with ethyl
acetate. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporated. The residual yellow oil (2.06 g) is purified by chromatography
{Biotage 40M:i, = 15 c¢m, cyclohexane/sthyl acetate 3:1),



met hyl - pi peridin-4-yl ester (60): O\ / Oyl< HO' O

(S)-2-Trityl oxymet hyl -oxirane (636 ng, 2 mml) and 2, 2-di net hyl - propi oni c
acid (3S,4S)-3- nethyl-piperidin-4-yi ester (17, 400 ng, 2 mml) are
dissolved in 7 mM of ethanol and stirred at roomtenperature for 23h. The
white suspension is heated to 40C and stirred for additional 2h. The
reaction mxture is evaporated under reduced pressure and the crude product
is purified by Flash-chromat ography. (si\%ca gel, 20 %ethyl acetate in

cycl ohexane). Yield: 681 ng (66% of a White foam M (ESI): 516.4 (I\/H—I]‘,
1H NVR (CDC13): b (ppn) 7.4 (d 6H) 7 31 (dd, 6H) 7 23 (dd 3H) 62 (d,
1 H, 4.22 (m 4 (m @ [IR—}Zl ér% - 2.41
(m 2H), 2. mlaid(h?m&ﬁsmgfaacoiomselmhﬂ% ); 235 (MY, (8- N'\é'ﬁ)( D is)‘/é(lznan)“smf
Synthesis o I Bt mnoI|2|n 1-yl

met hyl i - ni pjétrq( élgﬁﬁtaﬁyﬁggb#ézﬁfc "%m/lrg?gchl oride (61) Ireaction schenme 8):
HZN. NH N (1)

(1-[(1S,9aR) - 1- (Cct ahydro- qui nol | zi n- 1-yl ) net hyl ] - pi perl di n-4-yl }-carbam c

acid tert- bUtMLt eglGHo-1,8)8, 7Eﬁyexﬁh;(cﬁo%snéé{zmﬂg%}qb)‘e‘azﬂié@@b%ﬁ}rliﬁé@ ety of

propionitril hyl di i Sopf opyl am ne uplnine (2.5
g, 15 mmol) and cystest@hyl -tri rret hyI phosphoni um i odi de (Zar agoza reagent,

L3 TR R ot R Bt ok T RS PR B Lo

The resi dueofighydrous THF under argon is added a solution of triethyl phosphonoacetate (0.31 m!, 1.5
mmol) in 6 ml of anhydrous THF. The suspension is stirred at RT for 2 hrs, then 64 (354 mg,
1.5)in 6 ml of THF is added, and the resulting mixture is refluxed for 10 hours. After cooling,
the suspension is concentrated on a rotary evaporator, poured onto ice/sat. aqueous
ammonium chioride solution, and extracted twice with ethyl acetate. The combined organic
phases are washed with brine, dried over anhydrous sodium sulphate, and evaporated. The
residual yellow ofl (339 mg) is purified by chromatography (Biotage 12Mi, 1= 15.5 cm,
cyclohexanefethyl acetate 3:1).
Yield: 60.3 mg (17.8%) of a colorless oil. MS (ESI): 226 [M+H]’, TH-NMR (CDCls): 3 {(ppm)
4.94 (s, 2H), 4.27 (s, 2H), 4.20 (q, 2H), 3.75 (dd, 2H), 2.45 (m, 2H), 1.88 (m, 2H),1.30 (t, 3H)

(3)  (9RS,9aSR)-4-Oxo-octahydro-pyrido{2,1-c][1,4]oxazine-9-carboxylic acid
ethyl ester (racemate) (66}

A solution of 68 (225 mg, 1.0 mmol} in 5 ml of acetic acid is hydrogenated over 225 mg of
piatinum 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, I= 7.5 cm, ethyl
acetate/ethanol 9:1),
Yield: 144 mg (63.3%) of a yellow oil. MS (ESI); 228 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm)
4.45 (m, 1H), 4.00 (m, 2H)}, 3.9 - 3.75 (m, 4H), 3.60 {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,9aSR)-1-(Octahydro-pyrido[2,1-c][1,4)oxazin-9-yl)-methanol (racemate)
(63}



di ssolved with ethyl acetate, washed 10% K2C03 - and NaCl -sol uti on, and
dried over Na2SO4. Evaporation gave 5.7 g of a brown oil. The crude product
is purified by Flash- chromat ography (ethyl acetate, then nethanol (ethyl
acetate (4:5), silicagel). Yield: 4.3 g (81.7% of a brown oil. M5 (ESI):
352 [MtH ', 1H- NWVR (DMSO-de): b (ppm 6.7 (br d, 1H), 3.2 (m 1 H), 2,7 -
2.75 (m 4H, 2.4 (dd, 1 H, 2.2 (dd, 1 H, 1.38 (s, 9H), 1.15 - 2.0 (m
20H). (2) -55-

1-]1(1 S, 9aR) - 1- (Cct ahydro-qui noli zin-t-yOret hyl ] - pi peridin-4-ylanmine tri-
hydrochl ori de (61) The ester 62 (3.8 g, 10.8 mmvl) is dissolved in 15 m of

di oxane andoafs‘omtioracrwst(nmwfo E%mdl) lnﬁfmlafémwmuutﬂ-lﬁns QcideHGIIAH @ocsy, 9fp HA in
di oxan t he turgh tirre is filtered
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Synthesis of (8R.8a8)-1-(hexahydro-pyrrolo[2,1-ci[1,4loxazin-8-y|}-methanol
(racemate} (67) (reaction scheme 10):

HO H

0

N

(1)  4-Oxo0-3,4,8,7-tetrahydro-1H-pyrrolo[2,1-c][1,4Joxazine-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 ml of THF under an
argon athmosphere. After 10 min., 1-carbethoxycyclopropyltriphenyiphosphonium
tetrafluoroborate (Fuchs’ reagent, 6.8 g, 11 mmol)) in 20 ml of THF are added and the
mixture is refluxed for 21 hours, After cooling, the suspension is concentrated on a rotary
evaporator, poured onto icefsat. sodium bicarbonate 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, cyclohexane/ethyl acetate 1:1).

Yield: 1.08 g (51.2%) of a colorless sofid. MS (El): 211 [M]", 1H-NMR (DMSQ-dg): 5 (ppm)
4.77 (s, 2H), 4.17 (s, 2H), 4.11 (g, 2H), 3.82 (m, 2H), 2.70 (m, 2H), 1.22 {t, 3H),



Yield: 1.24 g (52.5% of a colorless oil. M5 (El): 235 [M', 1 H NWR
(cbCl3): 5 (ppm 4.37 (a, 4H), 3.95 (t, 2H), 3.39 (t, 2H), 2.18 (m 2H)
(2) 4-0xo-1,3,4,6,7, 8-hexahydro-pyrido[2,1-c] (1, 4] oxazi ne-9-carboxylic acid
ethyl ester (66l To an ice-cold suspension of sodium hydride (150 ng, 60%
in mneral oil3.75 mol) in 26 M of anhydrous THE under argon is added a
solution of triethyl phosphonoacetate (0.31 m, 1.5 mmol) in 6 m of
anhydrous THF. The suspension is stirredsat RT for 2 hrs, then 64 (354 ng,
1.5) in 6 mM of THE is added, and the resulting m xture is refluxed for 10
hours. After cooling, the suspension is concentrated on a rotary
evaporator, poured onto ice/sat. aqueous anmmpnium chloride so]u%%fn and

extracted t@ce (BRBBaSRh¢1Oxackexahydronyerolej2dclid #loragnerg-carbaxdicacid ethybshed
with brine, dri e&tﬁ.\{fﬂ'ggwﬂggus sodi um sul phate, and evaporated. The

resi dual yell ow ol I's purified by chromat ography (Biotage 12M, 1=
15.5 cm  cyGhRiaxXsFEel(€0by b, 50 ainadldn 25 i of Abekd acid Bhhyarogendtdd/od¥).066 gaf

427 (5. 2bpinTAOGE R anfomatautestiA 1 T e bagy SBRsor gk 1“5ty
g tSi?SSS) SR§ 321vith 20 ml of D%M gnd filtered throuzgh f pad oi ceé{ite.The filtrate g evaporated Itt:_: give 1._03
, 9aSR) - 4- Oxo- oct Q- PYL.i -C azi ne-9- i,c_ac

et hyl estergf’%i%]ﬁ’ﬁto@}%(cééﬁg '%&%Pﬁ”@ﬁ'ae? raggyl @"fg gﬁge,‘o’ 9%35%'?4?5“' ﬁﬁ'g'l n of
acetif: aci datetatérptacg omat ed ovir 2%5 ng of platinum dioxide at RT anddd |
normal pressure_for urs. Anot ) i xj de ,is .adde
and hydr oge%@[dr %é? 08 i%ﬂ)‘ghqsaf %?J““M"-ﬁ&@- gﬂ%@{ﬁ@c ah?ﬁ}éﬁg&%@#@rﬁafg (ERT)!JI ed
with 10 m  of5.BEH(RNEHY, BI70e3.63i(nt, HYLET0 a1 pa¢mdH)celi8 (te3H)The filtrate is
evaporated to give 268 ng of a yellow oil which is purified by
chromat ography (Biotage 1251,1= 7.5 cm ethyl acetatelethanol 9:1). Yield:
144 ngy (63.3% of a yellowoil. M5 (ESI): 228 [IVH.—|]', 1 HNWR (DVsO-da): 5
(ppm 4. 45(%m (8RS BaSR)-OHO@hydidpyrdlé[2:1-J[1/4oXazin-84))-m&hbhol (racematd), 2. 65
(m 1 H), 2.55 ((59) | H, 1.90 (m 2H, 1.75 (m 1 H), 1.45 (m 1 H), 1.16
(t, 3H).

To a solution of 69 (1.1 g, 5.0 mmol}in 50 mi of anhydrous THF are added LAH (400 mg, 10

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 ml 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/cone. ammonia 90:9:1).

Yield: 552 mg (70.2%) of a pink oil. MS (ESI): 158 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
4.42 (br s, 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, 1H).

Synthesis of 4-(2-Azepan-1-yl-ethyl)}-phenylamine di-hydrochloride (70):

W

2

(1)  1-I2-{4-Nitro-phenyl)-ethyl]-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 mil, 43.47 mimol) and potassium carbonate (6 g, 43.47 mmol) in 100 ml of



(4) (9RS, 9aSR) - 1- (Cct ahydro-pyrido[ 2, 1-c][ 1, 4] oxazi n-9-yf) - nmet hanol
(racemate) (63) -55- To a solution of 66 (114 ng, 0.5 nmml) in 5 mM of
anhydrous THE is added LAH (40 ng, 1.0 mmol) and the m xture reftuxed for 9
hours. The mi xture is cooled to OC and treated successively with 0.04 m of
wat er, 3N aqueous sodi um hydroxide (0.04 m, 0.12), and 0.12 m of water.
The m xture is stirred for 16 min. and then extracted three tinmes with DCM
The conbi ned organi c phases are dri ed-8ler anhydr ous sodi um sul phate and
evapor at ed under educed pressure. The residual pale yellowoil (75 ng) is
purified by chromatography (Biotage 1251, 1= 7.5 cm DCM MeOH conc. Ammoni a
95: 4. 5: 0. SPMF YAftr dtiriGdh over might atiroG¥teraperatumathe rgitutede/fidered ahdsevahGiajed 172

MH ', 1 : X . . . e 3 . , 3.50
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-1.60 (m @iddried 069 -sbdibm sulfate2EapotatiBbgaveX! ¢ (4% 2 ySljawt bibsi s of

8R. 8aS)-1 +r ol Wt ' ' I t
(67) (r eactPREST HT2IMRH RufiR dogion.3 (oo, 2 .08, 2P b gRE"™ ©
H- pyrrol o[ 273 &c3H)12.8% xaH).Mes 818arh 8Kyl i c acid ethyl ester (68) To a
suspensi on of sodium hydride (480 ng, 60%in mneral oil, 12 mmol) in 10 m

of anhydrous THE i s added norpholine-3,5-dione (1.2 g, 10 mol) in 20 m of

THE under an argon at hnosphere. After 10 mn.,

1- car bet hoxy@ycl ddé-dggpan-1yhethyl}nhespaminedithydeachigrided?®bor at e (Fuchs'
reagent, 6,8 g, 11 1)).Lh 20 M of THE are_added and the mxture is
ref | uxed f%?m%“ﬂamwgéﬁﬁﬂmm W,"‘Qeﬁ%‘egfgﬁgﬁgf‘lﬁ‘ﬂ‘ tempeEHEe with ated on a
rotary evgHgdiah @h cafeh Freth0ant & etifafbisnt 18 30l of AMigoasRafyatRNISAE adid. Othe and
extracted three et her. The, conbi ned organi ¢c phases are washed

| tjmes with,
with bri ne’,”'"El’Fe?'@yt%GéP"eéﬁﬁ%FBﬂ@’%’Bﬁﬁt‘iﬂn sul phate, and evaporated. The
residual  yekigow.og {100%) 0fta Bige Solrk MST(ESH: D16 [MBHPMH-MMREDCL): 5 (ppm)

10.85 (br, 1H), 2.8 (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]-methyi-(tetrahydro-pyran-4-yl)-amine di-
hydrochloride (72) (reaction scheme 11);

o

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

(R)-a-Methyl-4-hitro-benzylammonium hydrochloride {Aldrich, 3 g, 15 mmol),
tetrahydropyridon (1.5 g, 15 mmol), pyridine (1.2 ml, 15 mmol} are dissolved in 100 mi DCE.
Sodium triacetoxyborohydride (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 triacetoxyborohydride (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 isolated by
distribution between agueous ammonia and EtOAc. 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),
3.95 (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})



(Silica gel 60, 0.063-0.2 nmesh, cycl ohexanel ethyl acetate 1:1). Yield: 1.08
g (51.29% of a colorless solid. M5 (El): 211 [M', 1H NVWR (DM5SO-d6): 6 (ppm
4.77 (s, 2H), 417 (s, 2H), 4.11 (q, 2H), 3.82 (m 2H), 2.70 (m 2H), 1.22

(t, 3H. -55- (2)

(BRS, 8aSR) - 4- Oxo- hexahydr o- pyrrol o[ 2, 1-c] (1, 4] oxazi ne-8-carboxylic acid
ethyl ester (racemate) (69) A solution of 68 (1.056 g, 5.0 mml) in 25 mnl
of acetic acid is hydrogenated over 1.058gg of platinumdioxide at RT and
normal pressure for 18 hours. The black suspension is diluted with 20 m of
DCM and filtered through a pad of celfte. The filtrate is evaporated to give
1.09 g of ayellowoil which is purified by chromatography (Silica get 60,
0.063-0.2 nesh, ethyl acetatelethanol 9:1). Yield: 809 ng (75.7% of a
yellowoil. M5 (ESI): 214 [MtH', 1 HNWR (DVMSO-da): 5 (ppm 4.15-3.80 (m
61-1), 3.70- 3(2&2 Qﬁi)-ﬂﬂ%miﬁ0-7&enﬂ:l)-Qﬂw(]Cmetﬂyl)(tetﬁhhir&oéﬁyraMyl)-a(rﬁ%e di-

(8RS, 8aSR) - 1- ( Hexahydr o- pyrrol o[ 2, 1-c] [ 1, 4] oxazi n-8-yl)-nmet hanol (racenate)
(67) To a soluti oﬁvsfoca@r%*f.(lz)g, 5.0 mmol)in 50 m of anhydrous THE are

mxture 15 Mooy aRO ey et RSy B Y R oo g 29 21° |
m of 3N agmmebdl siimeth ywith RaNdd, g) antD0mipf MeObt. Hydiazine mombleydrete (A2 ml)iis stirred

e o C

yel | ow oi | A@Sfitnatign arst gyapaerbiieduriipr ekinadgresgusihe proSidt isciscigtet bp Qistributdd3- 0. 2

VB (Esi) - 1baiainpo ond B el ol afipnio sl gpe P bl oo and, P 348" 1,

11-1), 3. 65evapyratidlaslybliow 8il @6 682 %H), 3.15 (m 1H), 2.95 (m 1 H), 2.85

’ 21 r y . . H
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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)

Synthesis of the indole-2-carboxamides

The indole-2-carboxamides are generally pre aredb a TBTLi-mediated coupling of

appropriately substituted indole-2-carboxylic acids with the corresponding amines in the

presence of Hinig's base {Reaction Scheme 12).

Reaction Scheme 12:

RNH,
TBTU
RS R2 DIEA R3S g2
R4 0 DMF R4
: \ . \_7°
RS N OH RS N N-R
re Ri Rg RI

An illustrative example is given below.

Example 1

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



ID1 H=N (1) 1-[2-(4-Nitro-phenyl)-ethyl]-azepane (71)

1- (2-Brono-ethyl)-4-nitro-benzene (10 g, 43.47 mmol) i s added under argon to
a mxture of azepane (4.9 m, 43.47 mmol) and potassi um carbonate (6 g,
43.47 mol) in 100 mM of -57- DMF. After stirring over night at room
tenperature, the mxture is filtered and evaporated under high vacuum The
residue is dissolved in ethyl acetate, washed with water and brine and
dried over sodiumsulfate. Evaporation-§dve 9.1 g (84% of a yellowoil. M
(ESI): 247.2 [MtH', 1 HNWR (CDCI3): 6 (ppm 5.15 (d, 2H), 7.55 (d, 2H),
2.87 (t, 2H, 2.73 (t, 2H), 2.65it, 4 H, 1.5 -1.6 (m 8H). (2)

4- (2- Azepan-1-yl -et hyl) - phenyhkgm ne di - hydrochl oride (70) Conpound 71 (9.1
g, 36.65 mmol) is hydrogenatedjfor 3h at roomtenperature with palladiumon

carbon in 150 m of ethanol a of 4M a us hydrochloric acid. The
m xture is filtered over celi va ted-nNYi 10: 7 g (100% of a
bei ge solid, M5 (ESI): 219 [ M+ H WZ?G(WW) 10.85 (br, 1H),
9.6 (br, 31-1), 7.3 (m 2K), 7.2 (m 3.42 (m 2H), 3.25 (m 2H), 3.18
(S;nnt ﬁes |H)s A%U%or( 5 4-Kbthoxyl1 @-ﬁd@@z-éﬂfgoxyﬁc £%1 050 maHl.86 fanvdh, bMinedl(1 Bl g,

f(R) -1-(4- mﬁﬁm@hwﬁi}iﬁéz Ayl Hebhgpmop) ine2G mhsf MY isyreated avith isplichT B ¢1i.56

hydr oc hI or %d@gé( i‘%-)on(fﬁé%ﬁk{u?é‘is%ﬁn gnjght érid?{l%n év%%orated The Trude resrdue 1(57 3)

Met hyl - ni't ro- phe et rahydr o- py

(R -a- Mat hdfissajvediin GtQAarang veashemh Haodiem lmarlwa e o). d’rhle aguvgausiaversrml)
tetrahydro gdi ssol ved
in 100 m %%éb%%%éduﬁﬂg?lggtg% 18?@ ;;3 !}ge%%r@wgghgdjnﬁthrﬁﬁﬂ%égf& r|ﬁes added
under sti r pyaigodium soifie. Tﬂ\@@p@\ealrredi@t tséhem@unﬁ@l hmgrcsnat@@mhym silicage! using

for mal dehy fg Zatfraida with S arhShiddnaMe s (FRATEH to 2%).
Yield: 0.975 g (60%) of beige powder.
MS (ESi): 399.3 [M+HJ', 1H-NMR (DMSOQ-dg): 8 (ppm) 11.65 (s, 1H), 8.24 (d, 1H), 7.28 (s,
1H), 7.09 (¢, 1H), 7.0 {d, tH), 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 treatment of a solution of the free
base in DCM or acetone with 2M HCl in ether at 0°C.

Example 2

4-Isopropoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide

A
o

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

MS (ES1): 427.3 [M+H]", 1H-NMR (DMSO-ds): & {(ppm) 8.24 (d, 1H), 7.22 (d, 1H), 7.06 {t,
1H), 6.98 (d, 1H), 8.51 (d, 1H), 4.75 (m, 1H), 3.75 (m, 1H), 2.99 (m, 2H), 2.53-2.64 (m, 6H),
2.39 {m, 2H}, 2.02 {(m, 2H), 1.77 {m, 2H), 1.49-1.63 (m, 10H), 1.35 (d, 6H).



foll owed by sodiumtriacet oxyborohydride (3 g, 14 mmol, 95% and the m xture
Is again stirred for 18 hours at roomtenperature. After addition of 2m HC
the product is isolated by distribution between aqueous ammoni a and Et OAc.
The conbi ned organic |ayers are washed with brine, dried over anhydrous
sodiumsulfate, filtered and evaporated under reduced pressure. The crude
product (3.2 g, 82 % is used without further purification. M5 (ESI): 265
[MEH, 1H-NMR (CDCI3): 6 (ppm) 8.20 (d.ggH), 7.55 (d, 21-1), 4.0 (br m

2H), 3.95 (br m 1 H, 3.3 (br m 2H), 2.7 (br m 1 H, 2.20 (s, 3H, 1.7
(br m 4H), 1.40 (d, 3H -58- (2)
LR (0 At o peny S b IS5
Met hyl -[ (R)-1-(4-nitro-phenyl)-ethyl]-(tetrahydro-pyran-4-yl)-amne 73 from
above (3,2 g, 12 mol) is stirred wth'RaNM (1 g) in 100 m of MOCH

Hydr azi ne nonohydrate (3.2 nl) is added dropw se at roomtenperature and
the reaction (ti xt Step A:ﬁ-HydmxﬂHfimdeﬂfqﬁmg‘: peidmagthylgstes(78)i | trati on and

bet neen £t 219 A 519 FRCOB) PP IBY O o S oA o PO MRV B 4B,
]E:\/L tH]r ati (in kfﬁdl ine)gép..g%oahi) @adied Berd @hg iﬁ'leN(,Z 2.9671%4.93%3@. J 2i£/&ir(d2$g|)1 E&BS 2
) . , . . r )
57 Loy m endpotg, sepRiapd @ SRB b frkih e Al sRoBr e, 1 b § goplea ™,
1.7 (br m ghe anb.tB@pH (Kadjild ByMwithesstimmdiicarumaten Hetraztian with DOMaavdas The

I ndol e- 2-careﬁé)xam es are generally prepared by a TBTU nedi ated coupling of
appr opri at el°% [t ut ed i ndol e-2-carboxylic acids with the corresponding

ami nes in t¥ied: GBS E8Y. M6 (BSIN 1929 [MABF, (HREMR (DMSSdY)Sppid )i 1.7R¢E e, 1)
Scheme 12: SR 1T Y, 1H), 7.05 (dd, 1H), 6.89 (d, 1H), 6.4 (d, 1H), 3.86 (s, 3H).

-amne di-

(2)  Step B: 4-lsopropoxy-1H-indole-2-carboxylic acid methyl ester (76}
DEAD (0.227 ml, 1.47 mmol) is slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxylic acid methyl ester 75 (200 mg, 1.05 mmol), triphenylphosphine (384 mg, 1.47
mmol) and isopropancl {0.108 ml, 1.43 mmol) in 2 ml of THF. Stirring is continued for 20
minutes and the solvent is then evaporated. The crude mixture is purified by chromatography
on sificagel using cyclohexane/EtOAC (9/1).
Yield: 89 mg (37%). MS (ESI): 234.0 [M+H}’, TH-NMR (DMSO-dg): 8 (ppm) 11.89 (s, 1H),
7.28 (t, 1H), 7.07 (s, 1H), 6.98 (d, 1H), 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-indole~-2-carboxylic acid methyl ester 76 (114 mg, 0.49 mmol) is dissolved
in 5 ml of THF. A 2M-solution of LIOH in water (2.5 ml, 5 mmol) is added and the mixture is
stirred for 48 hours. The solvent is then evaporated and the residue is partitioned between
water and EtOAc. The water layer is acidifled 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 yellow powder.

Yield: 95 mg (89%). MS (ESI): 219.9 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.72 (br s, 1H),
7.14 {(dd, 1H), 7.0 (m, 2H), 6.55 (d, TH), 4.72 (m, 1H), 1.33 (d, 6H).



RBRR DEARSRA\ ODB MW R4 O RBI NOHR5 NR RBRLR6 RLIi An
illustrative exanple is given below Exanple 1 4-Mthoxy-1

H i ndol e- 2-carboxylic acid [1l-(2-azepan-|-yt-ethyl)-piperidin-4-yl]-amde
59- ~0 61:~~ HCN-/-N o A solution of 4-Methoxy-1 Hindol e-2-carboxylic acid
(930 ng, 4.86 mmol ), amne 5 (1.63 g, 4.86 mmol) and DIEA (2.5 n, 14.58
mmol) in 20 M of DMF is treated with solid TBTU (1.56 g, 4.86 mmol). The
m xture is stirred over night and then -&1aporated. The crude residue is

di ssolved in Et OAc and washed tw ce with sodi um bi carbonate (10%, The
aqueous layers are re-extracted with DCM the conbined organic layers are
washed vmttExg Res@d dried over sodiumsulfate. The crude product is then
purified b graphy on silicagel using DCM (saturated with amoni a)
and MeOH (from0%to 2% . Yield: 0.975 g (50% of beige powder. M5 (ESI):
399.3 [N“FM-Isodroddehﬂlr(dBl@cdﬁbxthaé@W (1-'hy&’5xy( ﬁperldlrl'ﬂ-ayl)-%tl‘&l} J])g)@ndlﬂ-ﬁ 1),
7.28 (s, 1 7.09 (t, 1 H, 7.0 (d, 1 H, 5 (d (m 4H),
292325@"3 , 2.73 (m 2H), 227(m2H) 15219(m12H) The
formati on of the di hydrochl ori des can be achi eved by treatnment of a sol ution
of the free base in DCIVIor/ELcetone with 2M HCl in ether at 0C. Exanple 2
4-1sopropoxy- 1Hi ndol e- 2- car bgxyl i c acid

[ 1- (2- azepan- 1-yl - et hyl) - pl pers -4-¥1]-am de

v NCx(}

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]', TH-NMR (DMSO-dg): & (ppm) 11.42 (s, 1H), 8.2 (d, 1H), 7.19 (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, 4R), 1.54
{m, 2H), 1.33 (d, 6H).

Exampie 4

4-Cyclopropylmethoxy-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-Cyclopropyimethoxy-1H-
indole-2-carboxylic acid 77 (preparation see below} and amine 5.

MS (ESI): 439.3 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.43 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 (t, 1H), 6.96 (d, 1H), 8.42 (d, 1H), 3.9 {d, 2H}, 3.72 (m, 1H), 2.87 (m, 2H), 2.52-
2.62 (m, 6H), 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), .37 {m, 2H).



~~0J/ tNRHCNN This conmpound is synthesized anal ogously to Exanple 1
from 4-1sopropoxy-| Hindol e-2- carboxylic acid 74 (preparation see bel ow)
and amine S. Ms (ESI): 427.3 [MH ", 1 HNWR (DVMSO-d6): 5 (ppm 8.24 (d,
1H, 7.22 (d, 1 H, 7.06 (t, 1 H, 6.98 (d, 1 H, 6.51 (d, 1 H, 475 (m 1
H, 3.7 (m 1 H, 2.99 (m 2H, 2.53-2.64 (m 6H), 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 soor oooxv- 1H i ndol e- 2-carboxylic acpd 174): (1) Step A 4-Hydroxy-1

H i ndol e- 2- car boxyl i ¢ acid net hyl ester'b 5) To an ice cold solution of

4- Met hyl oxy- 1H-i ndol e- 2-carboxylic acid nethyl ester (1 g, 4.87 mmol) in
DCM (10 m) is added BBr3 (IMin DCM 4.9 n1 4.9 mml) It is stirred for 1
hour and anot her $¥ B ob # DY He-2 BYE (A0t her hour,
the m xture i s poured on ice and the pH i s adj usted to 7 vvlth sodi um

bi carbonate. Extraction wth DCM gave a yellow powder. Yield: 0.82 g (88%.
M5 (ESI): 192.0 [MtH', 1 HNWR (DMSO-de): 6 (ppm 11.78 (br s, 1 H), 9.73
(s, 1 H, 7.2% (dstép kD4-C§cIBErdp§dnethokj)—1H-ﬂi1c% -p-darbbxylic adid478)d, 1 H), 3.86
(s, 3H). (2) Step B: 4-1sopropoxy-1 H i ndol e-2-carboxylic acid nethyl ester
(76) DEAD DBARZZ1 mil, 13B54nmefhsi siowisadded e g seldtiva®f ddivdroxys 1 dindsie-gparboxylic

4- Hyd 1 1.05 |
11 pheny! protHit] S Ee s g o BRi0A, AieEhitihe RS, 1SpsgtihER, 1 0,5 )
mol ) in 2 epclopfopylriethadiol {1rd5myl, 1228 omial)in2dmi of THR) so thahthedemperatrdiaiwaysl vent

is th

i1 cagel . JoTRged Seipd A8 o8 SHE Ble Solifip ol bty g s TG ABIEC" o,
[ MEH] ', | H- TeRrdavBSE keip pudisddpyrohraniat@Paghy (cytldhexang: EE(BA(UQS 5Jl—|)’;eld71d7 g(s, 1
H, 6.98 (dygdyH). 6.54 (d, 1 H, 4.72 (m 1 H, 3.85 (s, 3H, 1.33 (d, 6H.

MS (ESI): 260.1 [M+H]*, 1H-NMR (CDCly): 5 (ppm) 8.85 (s, 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-cyclobutylmethoxy-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 mmol} 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 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: 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 5

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-athyl)-
piperidin-d-yl}-amide



(3) Step C 4-1sopropoxy-1Hindol e-2-carboxylic acid (74) 4-1sopropoxy-1
H- i ndol e- 2-carboxylic acid nethyl ester 76 (114 ng, 0.49 nmmol) is dissolved
in5mM of THE A 2Msolution of t-iOHin water (2.5 m, 5 mvol) is added
and the mxture Is stirred for 48 hours. The solvent is then evaporated and
the residue is partitioned between water and Et OAc. The water |ayer Is
acidffled wwth HCl and extracted twice with Et QAc. The conbi ned organic
| ayers are washed with brine, dried oveB3anhydrous sodiumsulfate, filtered
and evaporated to give a yellow powder. Yield: 95 ng (89%. MS (ESI): 219.9
[MtH +, 1 HNWR (DMSO-de): 6 (ppm) 11.72 (br s,2 H, 7.14 (dd, 1H), 7.0 (m
2H), 6.55 (d, 1H), 4.72 (m 1.33 (d, 6H). -61- Exanple 36b
4-1 sopropoxy-1 H-indol e- 25gar b®xylic acid
{1-[2-(4-hydroxy-pi peridin-1-y hyO] -piperidin-4- yl)-amde "LO O
~JNN-CN-\ |, _Nom @H This .@ (S t hesi zed anal ogously to Exanple |
from 4-1sopropdxy-1 Hindol e- bo | C &Ub('j? preparation see Exanple
2) and amine 21. MS (ESI): 429.3 : N @Eﬂﬂe): 3 (ppm 11.42 (a,
1H, 8.2 (d, 1H), 7.19 (s, 1 H, 7.02 (t, 1H, 6. (d, 1 H, 6.48 (d, 1 H,
4,72 (m 1 : E . 2.86 (m
oH), 2.71 {ﬁni% c%'ﬁﬁcfﬁmg%V”?E?'&@"%%‘@E.‘%E"(a n%{pﬁ%wé“ %@?@@@—%@@& (m
2H), 1.33 indole-@Hdprbordiampidd 74pwpaptiopsesiiamptend) apd aminei 2idol e- 2- car boxyl i ¢
aci d [1- (2878t bRyl BSEELY: 8188 11.43 s, 1H), 8.2 (d, 1H), 7.27 (s,

1H), 7.01 (t, 1H), 6.96 (d, 1H), 6.42 (d, 1H), 4.49 (d, 1H), 3.91 (d, 2H), 3.72 (m, 1H), 3.4 (m,

1H), 2.86 (m, 2H), 2.71 (m, 2H), 2.38 (br. s, 4H) 1.99 (m, 4H), 1.75 (m, 2H), 1.68 (m, 2H),

1.54 (m, 2H), 1.22-1.42 (m, 3H), 0.61 {(m, 2H), 0.37 {m, 2H).

Example 6

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(8)-2-(4-hydroxy-piperidin-1-yi)-
propyll-piperidin-4-yl}-amide

{

o)

CEHM;C“}NDOH

This compound is synthesized analogously to example 1 from 4-cyclopropylmethoxy-1H-
indole-2-carboxylic acid, 77 {see example 4) and amine 50.

MS (ESI): 455.4 [M+H]", 1H-NMR (CD,0D): 3 (ppm) 7.14 (s, 1H), 6,98 (t, 1H), 6.88 {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), 2.88 (m,
3H), 2,39 (m, 1H), 2.26 (m, 2H), 2.11 (m, 2H), 1.5 (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-[(5)-2-((3S,48)-4-hydroxy-3-methyi-
piperidin-1-yl)-propyl]-piperidin-d-yl}-amide



amde O H This conmpound is synthesized anal ogously to Exanple | from

4- Cycl opr opyl met hoxy-1 H i ndol e-2-carboxylic acid 77 (preparation see
below) and amne S. M5 (ESI): 439.3 [MtH', 1 HNWR (DVMBO-de): 6 (ppm 11.43
(s, 1 H, 82(d, 1H, 7.27 (s, 1H, 7.01 (t, 1 H, 6.96 (d, 1 H, 6.42
(d, 1 H, 3.9 (d, 21-1), 3.72 (m 1 H, 2.87 (m 2H), 2.52- 2.62 (m 6H)
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 21-1), 0.37 (m 2H). -62- Syntgfsis of

4- Cycl opropvl net hoxy- 1H i ndol e- 2- carboxytffc acid 1771: (1) Step A

4- Cycl opr opyl net hoxy- 1 Hi ndol e- 2- carboxylic acid (78) DEAD (2.1 m, 13.65
nmmol) is slowy added to a solution of 4-hydroxy-I|Hindol e-2-carboxylic

acid ethyl ester 79 (2 g, 9575 mmoq, triphenyl phosphine (3,58 g, 13.65 mmol)
and cycl opropyl - et hanol (§z05 m, 12.26 mol) in 20 mM of THF, so that the
tenperature always renmai ned~pelow 30 OC. Stirring is continued for 2 hours
and the solvent is then evaporated. Jhe crude residue is purified by

chr omat ogr aphy (cyclohexane:l CRCN195”5). Yield: 1.17 g (46%. M5 (ES]):

260.1 [MrH ', 1 H NMR (CDCl pﬁl , 7.4 (s, 1 H, 7.19 (t,
4 0 2H)-N3. 9B, 6. 2H), 1.41 (t, 3H),
U pg:

o~ P
1 H, 6.99 (d, 1H), 6.45 (d, 1H)ﬁ 4.
1.34 (m 1H), 0.66 (m 2H), 0.4 (m 2H). (2
4- Cycl opr opyl met hoxy- 1H-i ndol e- 2-carboxylic acid (/W) The
4-cyci obutyl met hoxy-1 H-indol e-2-carboxylic acid ethyl ester 78 obtained
above is m Kusconpgound is synhegizas areipgensiwioiaxamplet dran 4-eyoerrepyinughayriioi ) and

bart1 t1 onednii gaabSnd 860, POsIeBariple bR AW O AL e w th Ha
and ext r actMa (ESH: 469.2MAHE BANMRIIRMSR0)] hipomd i Gakis 1Hx B2 &, AHR 7.27 (s,
1H), 7.01 (t, 1H), 6.95 (d, 1H), 6.41 (d, 1H), 4.4 (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), 0.81 (m, 2H), 0.37 (m, 2H).

Example 8

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

T

0

G:::M;C”xo

This compound is synthesized analogously to Example 1 from 4-Iscbutoxy-1H-indole-2-
carboxylic acid 80 (preparation see below) and amine 5.

MS (ESI): 441.3 [M+H]", 1H-NMR (DMSO-ds): 3 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (d,
1H}, 7.03 {t, 1H), 6.97 (d, 1H), 6.46 {d, 1H), 3.84 (d, 2H), 3.75 (m, 1H), 2.99 (m, 1H), 2.53-
2.67 (m, 8H), 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).

Synthesls of 4-Isobutoxy-1H-indole-2-carboxylic acid {80):



washed with brine, dried over anhydrous sodiumsulfate, filtered and
evaporated to give a white powder. Yield: 1,02 g (99%. Ms (ESI): 232.2

[ MtH ©, 1H-NWR (CDCI3): 5 (ppm 8.84 (s, 1H), 7.55 (s, 1H), 7.26 (t, 1H),
7.01 (d, 1 H, 6.48 (d, 1 H, 3.97 (d, 2H, 1.36 (m 1 H, 0.66 (m 2H),
0.41 (m 2H). Exanple 5 4-Cydopropyl met hoxy-1 H-indol e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]- piperidin-4-yl)-amide -63- 0 N
}-OH This conpound is synthesized anal od8usly to Exanple | from

4- Cycl opropyl net hoxy-1 H indol e-2-carboxylic acid 77 (preparation see
Exanpl e 4) and amne 21. Ms (ESI): 441.3 (MtH ', 1H- NVR (DVBO-dB): 6 (ppm

11.43 (s, &1}) $tep At d-Hybird -ﬂ-l-ﬁ'?dtﬂﬁz-caﬂid)(ylick@de(ﬁyl estbh ¢798. 96 (d, 1H),
6.42 (d, 11- 4.49 (d, 1H) 3.91 (d, 2H), 3.72 (m 1 H, 3.4 (m 1 H,
2.86 (m 2fpa s@luﬁan agfmerzonxw Béndoler2-carboxylif) acld @byl eater @8)g, 98.218melrin a2H) |,

R

Exanpl e 6 car oxyI ic a
(1 [(S) 2 tdrbgetetex wngdrpormali pressukd fipr 24manpsy Afterdiitpation aing evapprdtioaaindite Yo O H

%1 hgh @ound i s synthesized anal ogously to exanple | from
4 cycl opro \P'rret i ndol e-2-carboxylic acid, 77 (see exanple 4) and
am ne 50. Yield: 19. 639(97%) MS (ESI): 206.0 [M+H]", 1H-NMR (DMSO -dg): & (ppm) 11,72 (br s,

1H), .69 (s, 1H), 7.2 (s, 1H), 7.05 {1, 1H), 6.98 (d, 1H), 6.38 (d, 1H), 4.33 (q, 2H), 1.32 {t,

3H).

{2)  Step B: 4-lsobutoxy-1H-indole-2-carboxylic acid ethyl ester (31)

DEAD (10.2 ml, 85.28 mmoi) is slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxylic acid ethyl ester 78 (9.57 g, 46.63 mmol), triphenylphosphine (17.12 g, 65.28
mmol} and isobutanol (5.9 ml, 63.42 mmol) in 100 ml of THF, so that the temperature always
remained below 30 0C. 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 EtOAc (from 5% to 50%).

Yield: 8 g (65%).

MS (ESI): 260.0 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 8.86 (s, 1H), 7.36 (s, 1H), 7.22 (t,
1H), 6.99 (d, 1H), 6.48 (d, 1H), 4.4 (q, 2H), 3.86 (d, 2H), 2.2 {(m, 1H), 1.42 (t, 3H), 1.09 (d,
BH).

(3) Step C: 4-Isobutoxy-1H-indole-2-carboxylic acid (80)

4-1sobutoxy-1H-indole-2-carboxylic acid ethyl ester 81 (5.2 g, 19.9 mmol) is mixed with a 1M-
solution of KOH in EtOH (99.5 ml, 99.5 mmol) and stirred for 24 hours. The solvent is then
evaporated and the residue is partitioned between water and ether. The water layer is
acidified with HCl and extracted twice with ether. The combined organic layers are washed
with brine, dried over anhydrous sodium suifate, filtered and evaporated to give a beige
powder,

Yield: 4.32 g (93%). MS (ESI): 234.2 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.74 (br s, 1H),
7.13 (dd, 1H), 7.06 (s, 1H), 7.0 (d, 1H}, 6.48 {(d, 1H), 3.85 (d, 2H), 3.35 (br s, 1H), 2.1 (m,
1H), 1.03 (d, BH).



M5 (ESi): 455A [MFH]', 1 H-NMR (C0300): 6 (ppm 7.14 (s, 1H), 6.98 (t, 1H),
6.89 (d, 1H, 6.33 (d, 1 H, 3.83 (d, 2H, 3.75 (m 1 H, 3.45 (m 1 H),
293 (m 1 H, 2277 (m 1 H, 2268 (m 3H, 2,39 (m 1 H, 2.26 (m 2H),
2.11 (m 2H, 1.95 (m 1 H, 1.79 (m 2H), 1.73 (m 2H), 1.55 (m 2H) 1.42
(m 2H, 1.21 (m 1H), 0.93 (d, 3H, 0.51 (m 2H), 0.28 (m 2H). Example 7
4- Cycl opr opyi nmet hoxy-1 H-i ndol e-2-carboxylic acid (1

-[(S)-2-((3S, 4S) - 4- hydr oxy- 3- net hyi - -66-

pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde -64- ~0 0 -OH This conpound
is synthesized anal ogously to exanple I from 4-cycl opropyi net hoxy-1 H

i ndol e-2-carboxylic acid, 77 (see exanple 4) and am ne 56, M5 (ESI): 469.2
(MtHr, 1 I—I—EM@B&Ode) 6 (ppn) 11.44 (s, | H), 8.2 (d, 1 H, 7.27 (s, 1

H),701(t 1 H, 6.95(d, 1 H, 6.41 (d, 1 H), 4.44 (d, 1H) 3.91 (d,
3.74 VIEWAR ¥ 97
1 oo 1 beb b sl oA i S e ot ("
3H) 0.87 (d, 3H), 0.61 (m , 037 (m 2H). Exanple 8
4-1 sobut oxy-| Hi ndol e- 2- carboxyl i c acid

[ 1- (2-azepan-1-yl -ethyl)-piperi@in-4-yl]-amde ~-CO 6 .4~ ~MH -CN--\, o©
Thi s conmpound is synthesized gralogoudy to Exanple | from 4-1sobutoxy-1
H i ndol e- 2- carboxyllc acid I@--. at i/on\ see beI ow) and am ne S. M

(ESI): 441.3 [MH', 1H NVR (DVMBO He) N (p (s, 1H), 8.21 (d, 1H),
7.23 (d, @

This compound is synthesized analogously to Example 1 from 4-1sobutoxy-1H-indole-2-

carboxylic acid 80 (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, 8H), 2.1 (m,

1H), 2.02 (m, 2H), 1.78 (m, 2H), 1.32-1.63 (m, SH), 1.07 (d, 6H).

Example 10

4-{sobutoxy-1H-indole-2-carboxylic acid {1-[2-(RS}-2-methyl-piperidin-1-yi)-athyl]-piperidin-4-
yl}-amide

N HCN—‘L,,Q

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8} and amine 10,

MS (ESI): 441.3 [M+H]’, 1TH-NMR (DMSO-dg): 8 (ppm) 11.43 (s, 1H), 8.19 (d, 1H), 7.22 (d,
1H), 7.03 (1, 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), 1.1-1.62 (m, 6H), 1.08 (d, 6H), 1.01 (d, 3H).

Example 11

4-Isobutoxy-1H-indcle-2-carboxylic acid {1-[2-(4-methyl-piperidin-1-yl)-ethy]-piperidin-4-yi}-
amide



1 H, 7.03 (t, 1 H, 6.97 (d, 1 H, 6.48 (d, 1 H, 3.84 (d, 2H), 3.75 (m 1
H, 2.99 (m 1 H, 2.53- 2.67 (m 6H), 2.41 (m 2H), 2.1 (m 1 H), 2.02 (m
2H) 1.78 (m 2H), 1.46-1.62 (m 8H), 1.06 (d, 6H). Synthesis of

4- | sobut oxy- 1H i ndol e- 2-carboxylic acid (801: -65- (1) Step A

4- Hydr oxy- 1H- | ndol e- 2-carboxylic acid ethyl ester (79) To a solution of

4- Benzyl oxy- 1H-i ndol e- 2-car boxylic acid ethyl ester (29 g, 98.2 mmol) in a
m xture of MeOH (750 m) and DCM (500 mBj-Is added 1 gramof Pd/C (10%. It
i s hydrogenated under normal pressure for 24 hours. After filtration and
evaporation a white powder is obtained. Yield: 19.63 g (97%. MS (ESI):
206.0 [MH] ', 1 H NWVR (DVS ): 6 (ppm 11.72 (br s, 1H), 9.69 (s, 1H),
7.2 (s, 1H), 7.05 (t, 1H), €.98 (d, 1H), 6.38 (d, 1H). 4.33 (g, 2H), 1.32
(t, 3H). (2) Step B: 4-1sobugoxy-1 H-indol e-2-carboxylic acid ethyl ester
(81) DEAD (10.2 m, 65.28 bl ) _I's glowy added to a sol ution of

4- Hydroxy-1 Hindol e-2- car .@ Ng_4Ci hyl ester 79 (9.57 g, 46.63 mol),
tri phenyl phosphine (17.12 g, ¢ um{z IS tanol (5.9 m, 63.42
mcl) in 100 M of THF, so that Hhe W renmai ned bel ow 30
CC. Stirring is continued for 3 hours and the s nt is then evaporated.

The crude m xture is, purified by chromato i C using first
cydohexane’ '?;{%cor@wq&*aafs sypihesiz ?ct\g aFr?% mmét%“"("?'r lﬁ'rfﬂ@’ﬁ 0 50% .

Yield: 8 gcsﬁ' oachﬁd(?$rati8@9e@dd¥§iﬂ8)an@'ﬁnmm(DNSO de): b (ppn? 8.86 (s,

1 7. 36 , 2H),
3H236 (d, 244%(5@ ) A4 RN (QMS@ﬂy) 5ﬂpp€m1dd4(s ) 8%@)-@2 d2(9, g (420

4-1 sobut oxy) 17Uz(t3¢ml s;a@mam?oa% {dcmplafbe((@%),s.?s (m, 1H), 2.86 (m, 4H) 24 (br

4-1 sobut oxy-'1 I l\il i ¢ acl a/ g
1 xod Wit hedHLA 1T (m, TH), 202 (m, 2H), 19(m,2H),1? {m, 5701 55 (m, 4793, {m, TH), L0

{m, 2H), 1.06 (d, 6H), 0.88 (d, 3H).

mmol ) is

Example 12

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(2,6-dimethyl-piperidin-1-yl}-ethyl}-piperidin-4-

.
;Cnb

This compound is synthesized analogously to Example 1 from 4-Iscbutoxy-1H-indole-2-

yl}-amide

carboxylic acid 80 (preparation see Example 8) and amine 27.

MS (ESI): 455.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 8.2 (d, 1H), 7.22 (d, 1H), 7.04 (1, 1H),
.98 (d, 1H), .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-yl}-ethyl}-piperidin-4-
yl}-amide



solution of KOHin EtOH (99.5 m, 99,5 nol) and stirred for 24 hours. The
solvent is then evaporated and the residue is partitioned between water and
ether. The water layer Is acidified with HCl and extracted twice with

et her. The conbined organic |ayers are washed wth brine, dried over
anhydrous sodiumsul fate, filtered and evaporated to give a beige powder.
Yield: 4.32 g (93%9. M5 (ESI): 234.2 jMtH *, THNWR (DMSO-de): b (ppm 11.74
(br s, 1H, 7.13 (dd, 11-1), 7.06 (s, ls'f)-’ 7.0 (d, 1H), 6.49 (d, 1H), 185
(d, 2H), 3.35 (br s, 1 H, 2.1 (m 1H), "1.03 (d, 61-1). -66- Exanple 9

4-1 sobut oxy-1 H-indol e-2-carboxylic acid
[1-(2-piper}din-1-yl-ethyl)-piperidin-4-yl]-amde O\ OHHCN- N) This
conmpound i s synthesized anal gly to Exanple | from

4-1 sobut oxy- | Hi ndol e-2- carbpxylic aci 8 80 (preparation see Exanple 8) and

amne 1. M5 (ESI): 427.3 [MW'@Q@( O_g?)_: 6 Yppm 11,45 (s, 1H),
8.21 (d, 11-1), 7.23 (d, 1 H), t, L@ 9@' 7 1 H, 3.84 (d, 2H),
3.75 (m 1H), 2.88 (m 2H), 2.38(rrH81H), r’i(m ey, 2.02 (m 2H), 1.78

(m 211), 1.32-1.63 (m 9H), 1.07 (d, 6H). Exanple 10
4- i sobut oxy Thistcbmpaind i2synithelsizzy bnatogoasigito Example 1 from 4-Isobutoxy-1H-indole-2-

(1 (2- (RS) - 2,8 YL S PhPEF ok bl S b) sl i -4 1} -am de 0\ 0 P
MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-ds): & (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,
6H).

Example 14

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-({S)-3-hydroxy-piperidin-1-yl)-ethylj-piperidin-4-

yl}-amide
%O —/—NC>

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 enanticmerically defined (R)-isomer of example 13.

Example 15

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi)-ethyi]-piperidin-4-yl}-
amide -

he
C0-¢
: ﬂ@”x,o_oﬁ



H H-"Z This conpound is synthesized anal ogously to Exanple | from

4-| sobut oxy-| Hindol e-2- carboxylic acid 80 (preparation see Exanple 8) and
amne 10, M5 (ESI): 441.3 [MtH *, 1H-NWR (DVMSO-de): 6 (ppm 11.43 (s, 1 H),
8.19 (d, 11H), 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), 1.1-1.62 (m 6H, 1.06 (d, 6H) 1.01 (d, 311). Exanple 11

4- | sobut oxy-| Hi ndol e- 2- carboxylic acid®

(1-[2-(4-nethyl -piperidin-1-yl)-ethyl]-piperidin-4-yl)- amde -67- This
conpound i s synthesized anal ogously to Exanple | from

4- | sobut OXYhiildothaﬂidﬁsﬁfnthb@rzb@wélbgbu&!?itﬁEféﬂnFﬂ@l &&armbmno@em-ﬁuamle 8) and

ine 7. MS Vi 6 11. 44 (s, 1 H),
gmzn(ed 1 F&fg ac‘fé Pfq_v{?{ Jﬂgseﬁ?s(?mp'ﬁ'%énd@%e% (pl,o 6. 46 (d, (i H),H)

‘;’ 82 gd gm (EBI) 7&3(3wz+¥|1ﬂ)m -NMR DKBD-di)15, (p;zn 145 (s, ﬂ-;) g (&)1, é27lél 1 1H)1’ "
.02, 20k vhih ), o4 oo S b e 8 5% bl aa e
{Hll Fgol(g ?gplztaaﬁmf 21g), a7 dm, 2H)1238 (m, 4H), 2.1 (m, 1H), 2. O(IJ (m, ZH) 1| 7)6 (m, 250, 1, ga

[ n i peridin-4- am de
H -C'-\ b%}bg\ﬁjr?g'ﬁ Lgéffﬁt%é ?95@&1@ gggusl y to Ex;rrpl el from
4-| sobut oxy 1H-| ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and

am ne 27. FRafbl9g 455.3 [MtH +, IH-NVR (DMSO-do): b (ppm 8.2 (d, 1H),
7.22 (d, 1R, 704 (t, 1H), 6.96 (d, 1H), 6.45 (d, 1H), 3.85 (d, 2H), 3.75
(m IH, 2.87 (m 2H), 2.7 (m 2H, 2.43 (m 2H, 2.32 (m 2H), 2.1 (m
2H), 2.03 @sgobatelyy-1H-imgle2rparbegylic acid Si-{2-(8bydroxy-&kga-bityo{d. 2 3ct-Bayl)-ethyl)-

piperidin-4-yl}-amide

N o

¥ HC“T_,@}.,OH

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 24.

MS (ESI): 469.3 [M+H]", 1H-NMR (DMSO-dg): 3 (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), 2.56 {(m, 2H}, 1.5-2.25 (m, 15H}, 1.06 (d, 6H).

Example 17

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

él:;_{ﬁ@"}@—on

This compound is synthesized analogously to example 1 from 4-isobutoxy-1H-indole-2-
carboxylic acid, 80 (see example 8) and amine 50.



16H). Exanple 13 4-1sobutoxy-1H-indol e-2-carboxylic acid
{1-(2-((R) - 3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4- yf]-amde -68- O
iNQ H OH This conpound is synthesized anal ogousry to Exanple | from
4-1sobut oxy-1 Hindole-2 carboxylic acid 80 (preparation see Exanple 8) and
amne 12. M5 (ESI): 443.3 [MH *, 1 H-NWR (DVSO-d6): S (ppm 11.45 (s, 1 H),
8.21 (d, 1 H, 7.23 (s, 1H), 7.04 (t, I H), 6.97 (d, 1H), 6.45 (d, 1H),
4.54 (d, 1H), 3.84 (d, 1 H, 3.75 (m I.¥§., 3.42 (m 1H), 2,62-2.93 (m
2H), 2.49 (br s, 4H), 2.1 (m 1H, 2.0 (m 2H), 1.3-1.9 (m 11H), 1.06 (d,
6H). Exanple | 4-1sobutoxy-|Hindol e-2-carboxylic acid

Honsn O e b At anuPet, SRR s PR gt dpdietd 4 0 Paler

mat eri al usimyg7.e2 ghi m)as 96 (PL10) B.44 (do i), %43 sH) (1084 [@ARIKEG. 7GTmH1HY BAY (mThe

cnant | omer | D81 £ 2aRr(m ot cRes STy TR ERFE L A 4y 200, 12165
4- 1 sobut oxy¢m, kiHb, richsl (8, 8H)ca e ¢k BH).c aci d
{1-[2- (4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl)-

Example 18

4-lsobutoxy-1H-indole-2-carboxylic acid [4-(2-azepan-1-yl-ethyl)-phenyll-amide

This compound is synthesized anafogously to Example 1 from 4-isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation ses Exampie 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, TH), 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 19

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{[methyi-(tetrahydro-pyran-4-yl}-amino}-methyl}-
cyclohexyl)-amide

0
H H %Co

This compound is synthesized analogously to Example 1 from 4-lsobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and trans-4-Amino-cyclohexylmethyl)-
methyi-(tetrahydro-pyran-4-yl}-amine (W02000068203)



amde OHHCN-/~~ N, j-OH -69= This conpound is synthesized anal ogously
to Exanple |I from 4-1sobutoxy-1 Hindol e-2- carboxyfic acid 80 (preparation
see Exanple 8) and amne 21. Ms (ESI): 443.3 [MtH) ", 1H NVR (DVMSO- de): 6
(ppm 11.45 (s, 1 H), 8.2 (d, 1H, 7.23 (d, fH), 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 1 H),
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-(hh- 2H), 1.06 (d, 6H). Exanple 16
4-1 sobut oxy-1 H-indol e-2-carboxylic acid
{1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1)oct-8-yl)-ethyqg- piperidin-4- y') am' de
? O E thHgth\ém QizT:hqubmcmﬂ (Dmssydg fmqum)eﬁ! 4=m@l f9083BYd,t1p4) BX o
rom 4-t sobut ox 0X n_se anp

) “and an A 205 (m_t” e SE T B A o B B A28 ot 5
1H), 7.72 fzﬁ 215 sﬁa @45561 {@218*6}1,4@) 461% 1H;H) 85{!115?—!)(’065@1;2!4) . 3,85
(d, 2H), (or (m 2H),
2.56 (m 2|’1+)48(Tn@ﬂ)21 (‘{rﬁH)lsH) 1. 06 (d 6H) Exanple 17

4-1 sobut oxy- 1H i ndol e- 2- car boxyl i c acid
{1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propy!)-piperidin- 4-yl}-amde

Example 20

4-Isobutony1 H-indole-2-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl)-amino}-methyl}-

T

0

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-

phenyl}-amide

carboxylic acid 80 (preparation see Example 8) and (4-Amino-benzyl)-methyi-(tetrahydro-
pyran-4-yl}-amine (WQ9932468).

MS (ESI): 436.2 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.85 (s, 1H), 10.12 (s, 1H), 7.74 (d,
2H), 7.5 (s, TH), 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, ZH), 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-yl)-amino]-
ethyl}-phenyl)-amide

0



HHtd OH This conpound is synthesized anal ogously to exanple | from

4-i sobut oxy-1 Hindol e-2- carboxylic acid, 80 (see exanple 8) and am ne 50.
-70- M5 (ESI): 457.2 [MtH]', 1H- NWR (DMSO-d6): 6 (ppm 11,43 (s, 1H), 8.19
(d, 1 H, 7.22(d, 1H), 7.02 (t, 11-1), 6.98 (d, 1H), 6.44 (d, 1H), 4.47(d,
1 H, 3.84 (d, 2H, 3.73 (m 11-1), 3.37 (m 1H), 2,6-2.95 (m 5H),
2.05-2.38 (m 6H), 1.92 (m 1H, 1.78 (m 2H), 1.69 (m 2H), 1.2-1.65 (m
41-1), 1.05 (d, 6H, 0.92 (d, 31-1). Exapple 18

4-1 sobut oxy- 1H i ndol e- 2- car boxyl i c acid
[4-(2-azepan-1-yl-ethyl)-phenyl]-amde O HH This corrpound I s synthesized

anal ogously_to Exanple | from 4-1sobutoxy- 1 dolﬁ car_ﬁﬁ c“c acid 80
(preparati oﬂ"'%'é@’%k’ﬁ?rfﬁ YNBPSizRENAAGRUS!Y Y. EWPPEQT‘)’“ Aop llﬁl &% NVR
(DVBO- de) : %rﬁ%f@z@ﬂ@@rﬁrah&%ee I-iﬂangﬂe é)sandjah')ine 72,67 (d, 2H), 7.48 (0I

1H), 7.18
2? 1), 2.57M82E%l7_ EhZIUIHlmH*M% Mﬁo‘ﬂﬂ)ﬁ(@”ﬁﬂjfsé%1%1%8%( Hﬁ'”o%ﬂ%&f'

Exanpl e 19 2 H 6-3.91 H), 3.1-
(4-{[ met hylégf etrah%%ééd;?l-’?%ge ﬂﬁﬁ%ﬁﬂymmmm 2 me3E 50 H

Thi s Compoudas (1 2R HEan7 %aaﬁ@gausﬂwtsm b 25 G ba RS
4-| sobut oxy- 1Hi ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and

trans- 4- Am Ega-rﬁmglzghexyl nmet hyl ) -

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid [ 1-(2-azepan-1-yl-ethyl)-piperidin-4-ylJ-

amide
¢
Oy

*This compound is synthesized analogously to Example 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 {preparation see below) and amine 5.

MS (ESI): 453.3 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.43 (s, TH), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 {t, 1H), 6.96 (d, 1H), 6.47 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 2.86 (m, 2H), 2.78
{m, 1H), 2.55-2.7 (m, 6H), 2.4 (m, 2H), 1.83-2.18 (m, 8H), 1.76 (m, 2H) 1.47-1.63 (m, 10H).

Synthesis of 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (82):

(1)  Step A: 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (83)
DEAD {2.1 ml, 13.85 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmo}) aﬁd
cyclobutyl-methanol {1.25 ml, 12.26 mmol) in 20 ml of THF, so that the temperature always
remained below 30 OC. Stirring is continued for 2 hours and the solvent is then evaporated.
The crude residue is purified by chromatography (cyclohexane:EtOAc / 85.5).



met hyl - (t etrahydro- pyran-4-yl)-am ne (W2000068203) -71- MS (ESI):442.3

[ MtH ', 1H-NVR (DVMSO-d6): 6 (ppm) 11.43 (s, 1H), 8.18 (d, 1H), 7.23(V,, 1
H, 7.03 (t, 1 H, 896 (d, 1 H, 6.45 (d, 1 H), 3.82-3.93 (m 4H), 3.74 (m
1 H, 3.22-3.31 (m 2H, 2.7 (s, 3H), 2.45 (m 1 H, 2.18 (m 4H), 2.11 (m
1H, 1.85 (m 4H), 1.8 (m 2H), 1.2- 1.48 (m 5H), 1.06 (d, 61 1). Exanple
20 4-1sobutoxy-1 Hindol e-2-carboxylic acid - ‘
(4-{[ met hyl - (tetrahydro-pyran-4-yl)-ani-m8}-net hyl )- phenyl)-am de O 1H H
Thi s conmpound i s synthesized anal ogously to Exanple |I fronmv4-Isobutoxy-1
H i ndcl e-2- carboxylic acid 80 (preparation see Exanple 8) and

(E51): “252?%@@@6@%mwang%mwwgw@sﬁe@w Hisal o, 1
Hy, 7.74 (aH), 72 160).5.964d, th)) 6.49 _(wr%,cn,.zr H), 4.094d.(3H). 28§ (m7H2.(8(H) , 6.5
20e-2 2 (AUAR AR PR IRO% 83 (W o L 07 (o ok Exanple 21
44sobut oxy- 1H i ndol e- 2- car boxyl i ¢ acid
(4{(R-1-[nmethyl - (tetrahydro-pyran-4-yl)-am no]- ethy!)-phenyl)-amde 0 O
6~N~41 P-CO (2f2- step B: 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (82)

The 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid ethyt ester 83 obtained above is mixed

with a 2M-solution of KOH in EtOH (16.9 ml, 33.8 mmol) 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 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

white powder.

Yield: 1.65 g (99%). MS (ESI): 246.3 [M+H]", 1H-NMR (CDCls): 8 (ppm) 11.74 (br. s, 1H),

7.14 (t, 1H), 7.03 (s, 1H), 6.99 (d, 1H), 6.51 (d, 1H), 4.05 (d, 2H), 2.8 (m, 1H), 2.11 (m, 2H),

1.93 (m, 4H).

Example 23

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acid {1-[2-(3-(R)-hydroxy-piperidin-1-yl)-ethyl]-

piperidin-4-yl}-amide
%0
~y "O—\_Q

H

OH

This compound is synthesized analogously to Exampie 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see Example 22) and amine 12.

MS (ES!): 455.4 [M+H]", 1H-NMR (DMSO-d): & (ppm) 11.43 (s, 1H), 8.22 (d, 1H), 7.19 (s,
TH), 7.03 (t, 1H), 6.97 (d, 1H}, 6.47 (d, 1H), 4.56 (br s, 1H), 4.05 (d, 2H), 3.75 (m, 1H), 3.43
(m, tH}, 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),



Thi s conmpound is synthesized anal ogously to Exanple I from

4-| sobut oxy-1Hi ndol e-2- carboxylic acid 80 (preparation see Exanple 8) and
amne 72. M5 (ESI): 450.2 [MH', 1 H-NWR (DVSO-d6): 6 (ppnm) 11.66 (s, 1H),
10.12 (s, 1 H, 7.73 (d, 2H), 7.5 (d, 1H), 7.3 (d, 2H), 7.09 (t, I H, 7.02
(d, 1H, 6.5 (d, 11-1), 3.76-3.92 (m 5H), 3,1- 3.33 (m 2H), 2.68 (m 1 H),
2.04-2.2 (m 4H), 1.36-1.68 (m 4H), 1.28 (d, 3H, 1.08 (d, 611). Exanple
22 4-Cycl obutyl net hoxy-1 H-indol e-2-carlygxylic acid

[ 1- (2-azepan-1-yl -ethyl)-pipendin-4-yl]- amde 0 0 0O N NCN~ No This
conpound i s synthesi zed anal ogously to Exanple |I from 4-Cycl obutyl met hoxy-1
H i ndol e- 2- car boxgll ic acid 82 (preparation see below and amine S. M
(ESI) 453 , 1H-NVR (DMSO-de): 6 (ppm 11 43 (s, 1 H, 8.21 (d, 1
H), 7.19 (s, 1 H, 7.03 (t, 1 H, 6.96 (d, 1 H), 6.47 (d, 1H), 405(d

3.74 N

1 ga. 4 bpilmsfieths Mo dzafiplfe gb1- Bk pyckongperi Ty st &
4 QICI obut pipeddihd»i}-abtitlé ndol e- 2- carboxylic acid 182): (1) Step A
4- Cycl obut yl met hoxy-1 H-indol g-2-carboxylic acid (83) DEAD (2.1 m, 13.65
mmol) is slowy added to é}ﬁﬁ ion of 4-hydroxy-1 Hindol e-2-carboxylic
acid ethyl ester 79 (2 g, ),
mol ) and cycl obutyl - net hano ) , .26 nmmol) in 20 mM of THF, so
that the tenperature always r Hedme@bl tirring is continued for
2 hours and the solvent is then ev'épor"él O@@w esidue is purified

-73-

by chromat ography (cycl ohexane: Et QAc 195: 6).

¢riphenyl phosphine (3.58 g, 13.65

This compound is synthesized analogously to Example 1 from 4-Cyciobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see Example 22) and amine 21.

MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dg): 8 (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 (s, 1H), 4.05 (d, 2H), 3.73 (m, 1H}), 3.41 (m,
1H}, 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-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

¢
OO
N ﬁCNx,Q..OH

This compound is synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-
indoie-2-carboxylic acid, 82 (see example 22) and amine 14,

MS (ESI): 469.2 [M+H[', 1H-NMR (DMSO-dg): 3 (ppm) 11.44 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 {t, 1H), 6.98 (d, 1H), 6.46 (d, 1H), 4.48 (d, 1H), 4.04 {d, 2H), 3.73 (brm, 1R), 2.64-
2.97 (m, 6H), 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).



Yield: 1.86 g (70%9. MS (ES(): 274.2 [MtH', 1 HNWR (CDCI 3): 6 (ppn) 8.83
(s, 1 H, 7.35 (s, 1H), 7.21 (t, 1H), 6.98 (d, 1H), 6.49 (d, 1H), 4.4 (q,
2H), 4.07 (d, 2H), 2.85 (m 1H), 2.17 (m 2H), 1.95 (m 4H), 1.42 (t, 3H).
(2) Step B, 4-Cyclobutyl methoxy-IH i ndol e-2-carboxylic acid (82) The

4-cycl obut yl met hoxy-1 H-indol e-2-carboxylic acid ethyl ester 83 obtained
above is mxed wth a 2Msolution of KOHin EtOH (16.9 nm, 33.8 mmol) and
stirred for 24 hours. The solvent is tHén evapor at ed and the resi due is
partitioned between water and DCM The water layer is acidified with HC
and extracted twice with EtOAc. The conbi ned organic |ayers are washed with
brine, dri Eqamngrzganhydrous sodiumsulfate, filtered and evaporated to give
a white po leld: 1.65 g (99% . Ms (ESI): 246.3 [MtH', | H NWR
(CDCI3): 6 (pprr) 11.74 (br. s, 1H, 7.14 §t, 11-1), 7.03 (s, 1 H, 6.99 (d,
11-1), 6. 54~C{ydlobum)neth¢m5Hﬂrwoia2—|):arngygc feig 11[2-(}1R)—Iyd101<y(pmeng|n|)1—yl)-qth;g]s (m
4H) . Exanp @é gputyl met hoxy-1 H-indol e- 2- carboxylic acid

{1-[2-(3-( hydrg prperidin-1-yl)-ethyl]- piperidin-4-yl}-amide 0 O
6:V\HmQi~qg OH ThIS COW is synthesized anal ogously to Exanple 1 from
4- Cycl obut yl met hoxy-1 H i&dol e2-car boxyl ic acid 82 (preparation see Exanple
22) and amine 12. M5 (ESI): 485%¢ Al 1H-NI\/R(DI\/ISOde) 6 (ppm 11,43
(s, 1H, 8.22 (d, 1H, 7.19 ( ( 6.97 (d, 1 H), 6.47
(d, 1 H, 4.56 (br s, 1 H, 4. (W \ , 3.43 (m 1H), 2.88
(m 3H, 2.78 (m 1H, 2.68 (m 1H), 242(br m"HBS-Z.Z(m 8H),
1.77

This compound is synthesized analogously to Example 1 from 4-Cyciobutylme{hoxy-1 H-
indole-2-carboxylic acid 82 (preparation see Example 22) and amine 24,

MS (ESI): 481.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.44 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 {t, 1H), 6.96 (d, 1H), 8.47 (d, 1H), 4.31 (br s, 1H), 4.04 (d, 2H), 3.8 (br. S, 1H),
3.74 {(m, 1H), 2.89 (m, 2H), 2.78 (m, 1H), 2.42 (br. m, 6H)}, 1.7-2.2 {m, 16H), 1.56 {m, 4H).

Example 27

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[{S)-2-(4-hydroxy-piperidin-1-yi)-propyl}-

g
WHO}HQOH

This compound is synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-

piperidin-4-yi}-amide

indole-2-carboxylic acid, 82 (see exampie 22) and amine 50.

MS (ESI): 469.2 [M+H]*, 1H-NMR (DMSO-dg): 8 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.18 (s,
1H), 7.03 {t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.46 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 3.36
{m, 1H}, 2.6-2.85 (m, B6H), 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).



(m 4H), 1.56 (m 4H), 1.38 (m 2H). -74- Exanple 24

4- Cycl obut yl met hoxy- 1H i ndol e- 2-carboxylic acid {1

-[ 2- (4- hydroxy-pi peridin-1-yl)-ethyl]- pi perid in-4-yl}-amide O / H
HCN-_ NOON This compound is synthesized anal ogously to Exanple I from
4- Cycl obut yl met hoxy-1 H i ndol e-2-carboxylic acid 82 (preparation see
Exanpl e 22) and anmine 21. M5 (ESI): 455.4 [M+H ', 1HNWR (DMSO-da): S (ppm
11.43 (s, 1H), 8.21 (d, 1H), 7.19 (s, M., 7.03 (t, 1H), 6.96 (d,1H), 6.47
(d, 1H, 4.49 (s, 1H, 4.05 (d, 2H, 3.73 (m 1H, 3.41 (m 1H), 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 2 1.68 (m 2H), 1.54 (m 2H), 1.35 (m 2H), Exanple 25
4- Cycl obut - 1H i ndol e- 2-carboxylic acid

{1-[2-((38, 45) - 4- hydr oxy- 3- net hyl -

pi peri din- fqzzg,ba bﬁg{pﬁ@t ng aé?iéﬂc%r‘n\éié%':%?hgﬂ@-z%(aéﬁ latwamxﬁwam conmpound

i s synthes o exa cyclob tylmethoxy-1 H

i ndol e- 2- ¢ gifeagiplid)- mopsdl—plmldm‘b‘ﬂr maﬁpl e 22) and anine 14. M5 (ESI): 469.2
[MEH ", 1 H NVR ( DVBO- do): (ppm 11.44 (s, 1 H), 8.21 (d. 1H, 7.19 (s, 1
H, 7.03 (t, 1 H, 6.96 (d, H, 6.46 (d, 1 H, 4.48 (d, 1 H, 4.04 (d,
2H), 3.73 (br m 1 H, 2.64-12.97 (m 6H), 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

.26 (d, 3H). -75-
H"C\/”}NQ,,,OH

This compound is synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-
indole-2-carboxylic acid, 82 {see exampie 22) and amine 56,

MS (ESI): 483.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.46 (s, 1H), 8.22 (d, 1H), 7.19 (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, 6H), 1.66-1.81 (m,
3H), 1.45-1.64 (m, 2H), 1.2-1.43 (m, 2H}, 0.91 (d, 3H), 0.87 (d, 3H).

Example 29

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

gy
Wﬂxg

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): 3 (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), 6.48 (d, 1H), 4.1 (1,
2H), 3.4~ 3.75 (m, 8H), 2.9 - 3.2 (m, 4H), 1.65-2.1 (m, 11H}, 0.95 (d, 6H).



Exanmpl e 26 4-Cycl obutyl net hoxy-I| Hi ndol e- 2-car boxylic acid
(1-(2-(3- (R -hydroxy-piperidin-1-yl)-ethyqg- piperidin-4-yl)-amde 0 0O \H
HCN-N  \,D, 'OH This conpound is synthesized anal ogously to Exanple | from
4- Cycl obut yl met hoxy-1 H i ndol e-2-carboxylic acid 82 (preparation see
Exanpl e 22) and amne 24. M5 (ESI): 481.3 [MtH ', 1 H-NVR (DVBO-de): b (ppm
11.44 (s, 1H), 8.21 (d, 1 H), 7.19 (s, 1 H), 7.03{t, 1 H, 6.96 (d, 1 H,
6.47 (d, 1 H), 4.31 (br s, 1 H, 4.04 (¢7-21-1), 3.8 (br. S, 11-1), 3.74
(m 1 H, 2.89 (m 2H), 2.78 (m 1 H, 2.42 (br. m 6H), 1.7-2.2 (m 16H),
1.56 (m 4H). Exanple 27 4-Cycl obutyl methoxy-1 H-indol e-2-carboxylic acid
(1-[(S)-2-(4-hydroxy-piperidin-|-yqg-propyqg- piperidin-4-y)}-amde 00 HH YV
~N3OH Thi s conpound is synthesized anal ogously to exanple I from

4- cycl obut yl met hoxy-1H i ndol e-2-carboxylic acid, 82 (see exanple 22) and
am ne 50. M5 (ESISynthasds of 4-{3-peth ) -1 ibiim carlw aypidi84)35 (s, 1H),
8.21 (d, 1H), 7.18 (s, 1 H, 7.03 (t, 1 H, 6.96 (d, 1 H, 6.46 (d, 1 H,
4.46 (d, 1 H, 4.05 (d, 2H), 3.74 (m 1 H, 3.36 (m 1H), 2.6-2.95 (m 6H),

2.04- 2. 4 ( mis ébthpouhd F3syhtHesized Frof13-fn8th Aof5-1.63 (m 2H),
( This Ebthpo Syelidste aﬂélo@.rislygg%lg 281674-&4/%:?%%1_{)& met hoxyfl K

. 23-1.42 2H), 0.97 (d, 3H), -76
I%I- i ndgl g- 29% Béﬁ;wii?@"écw (F§5|% 45 MUY (35S 4S) - 4- hydr oxy- 3- et hyl -

Example 30

4-Cyclopentyimethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

piperidin-4-yl}-amide
O3
C0<
N ﬂc"_\—(_)-on

This compound is synthesized analogously to Example 1 from 4-Cyclopentylmethoxy-1H-
indole-2-carboxylic acid 86 (preparation see below) 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), 6.85 (d, 1H), 6.45 (d, 1H), 4.48 (br. 5, 1H), 3.93 (d, 2H), 3.72 {m, 1H), 3.4
{m, 1H), 3.15 (br.s, TH}, 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-Cyclopentylmethoxy-1H-indole-2-carboxylic acid (86):

(1)  Step A: 4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid ethyl ester (87)

DEAD (5.3 ml, 34.1 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 24.36 mmol), triphenylphosphine (8.95 g, 34.1 mmol) and
cyclopentyl-methanol (3.58 ml, 33.13 mmol} in 30 m! 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 purified by chromatography (cyclohexane:EtQAc / 80:10).



pi peridin-1-yl)-propyl]-piperid in-4-ylr-amde HVN -10H This conpound is
synt hesi zed anal ogously to exanple | from 4-cycl obutyl net hoxy-1| H

i ndol e-2-carboxylic acid, 82 (see exanple 22) and am ne 56. M5 (ESI): 483.2
[MtH ', TH-NVR (DVMSO-d6): 6 (ppnm) 11.46 (s, 1 H), 8.22 (d, 1 H), 7,19 (s, 1
H, 7.03 (t, 1 H, 6.96 (d, 1 H, 6.46 (d, 1 H), 4.44 (d, 1 H, 4.04 (d,
21-1), 3.74 (m 1 H, 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 6H), 1.86-1.81 (m 3H), 1.45-1.64 (m 2H),
1.2-1.43 (m 2H), 0.91 (d, 3H), 0.87 (d, 3H). Exanple 29

4- (3- Met hyl -butyl oxy) -1 Hindol e-2-carboxylic acid

(1-[2-(4-hydrox | peridin-1-y#)-eth p| eridin-4-yl}-amde

di hydr ochi oYleleeglaﬁpg@ﬁ%) ys (Iiﬁfip2 &4 %Eﬁ%ﬂn@j?/ﬂ%‘@m(hfey H8d

anal ogousl yy 80(sEx@yplog o 16y, %@aﬁd(ﬁa)ﬁsww 1hyt4y4 @me 39U‘(d IMOM? G, ooxylic

acid (84) (pre aratlon see bel ow and am ne 21. ng (43%. MS

(ESI): 457 18% NOR4HDVEE Ge3H angl B?BP*“EI“@Wa 1H) 10 5 -10.8 (br,
2H), 8.58 (d, 1H) 7 22 (s, 1H), 7.05 (dd 1H), 6.95 (d, 1H), 6.48 (d, 1H),
4.1 (t, 2H), 3.4 - 3.75 (m 9H), 2.9 - 3.2 (m 4H), 1.65 - 2.1 (m 11 H),

aci o (84): THE. CSIRARACI OBy RAh oG dplREaPy s A fom ¢
T DBy 5 B i i e 5 2
{1-[ 2- ( 4- hydixeckyithpa Ridrsioblition & OB ireE¥DH (33.8 ml, 67.6 mmol) and stirred for 24 hours, The

solvent is then evaporated and the residue is partitioned between water and ether. The water

layer is acidified 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): 8 (ppm) 11.73 (br. 5, 1H),
7.12 @, 1H}, 7.02 (s, 1H), .98 (d, 1H), 6.5 (d, 1H), 3.98 (d, 2H), 2.39 {m, 1H), 1.82 (m, 2H),
1.6 {m, 4H), 1.4 (m, 2H).

Example 31

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

\%@@f@

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-dg): 3 (ppm) 11.4 (s, 1H), 8.2 (d, 1H), 7.18 (d, 1H),
7.02 (dd, 1H), 8.93 (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).



pi peridin-4-yf}-am de H HCH~ This conpound is synthesized anal ogously to
Exanpl e 11 from4- Cycl opentyl net hoxy-i H i ndol e-2-carboxylic acid 86
(preparation see below) and amne 21. MS (ESI): 469.3 [ MtH ~, 1H NWR
(DVBO-de); b (ppm) 11.42 (s, 1H), 8.19 (d, 1H), 7.18 (s, 1 H), 7.01 (t, 1
H, 6.95 (d, 1 H, 6.45 (d, 1 H), 4.48 (br. s, 1 H, 3.93 (d, 2H, 3.72 (m
1N, 3.4 (m 1IN, 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). Synt.lygsi s of

4- Cycl opentyl met hoxy- I H i ndol e- 2- carboxylic acid (86): (1) Step A

4- Cycl opent yl net hoxy- 1 Hi ndol e- 2- carboxyllc aC|d et hyI ester (87) DEAD (5.3
m, 34.1 mol ) i .. ]

H i ndol e- 2- car baXytte . TV T et A :

tri phenyl phosphi ne (8. 95 g, 34 1 mml) and cycl opentyl _ et hanol (3.58 nm,
33.13 mmol) in 30 M of THF, so that t he terrperature al ways ~ renmai ned bel ow
30 OC. Stirring is caonti nued for hour s and ié]e sol vent i.s then evagorat ed.

The cr udledr et dueSter An thil £rDipnetiyt BFRMY%FW 2-catporyifeacid ethyl ester (B8b: 10) .
-78- i 5
o 88 (br, DEEipS Sl i Flpoglfioh solfifh ot Bl Hdbier codt P11
4i 4 g a : aﬁl;}uci?/ gthlgleas(egd J92%8, 24236417\m(§m tn;;lhe%ylpl_adsp&ge (3195 @134, 1 BB apd3-Méthyl- 1. 42
gf- ’Q/cl openP@Fri" é@ﬁagéd;ﬂagéﬁ%%)('ﬂkgi}l 881(@?%58 tré%iu}? tf:glg?ralm%atways remained
4%3 Lolognt yélmBD@EySﬂmhg |srogoﬂrrﬁlfﬁgmardmyxymd the aolveht ét thyr embmtecBThom )neg »
2t irred fan"@fe IL?\(%W 'Eeftl')ﬁ%m@%t%@ﬂ ?rgsrﬁé%_{ﬂ ugw&t%‘g{cﬁﬂeﬁ% Eﬁ?i epgéqeﬁue S
pa(rjt L)';(It ?ggm;;ma‘sm@gmow;tf of Etaviat (fevrh &84 to‘B@&&_).wat er | a?/er is acidified Wlhteg \I,—IMC{ ]
gpi ne, dri g'&%éé'\grg @g*&@,gﬁ%@sﬁgﬁﬁﬁﬁgﬁf@ﬂﬁﬂf@% gp ggp%rﬁ%géiﬂ'ﬁoﬁ'a}« ﬁ%t 0 give
a white péswddy, 7.2 (dd, 1H), 6.96 (d, 1H), 6.5 (d, 1R), 4.4 (g, 2H), 4.34 (1, 1H), 2.03 (m, 1H), 1.42 (¢,

3H), 1.31 (d, 3H), 1.04 {m, 8H).

(2)  Step B: 4-(1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid (88)
4-(1,2-Dimethyi-propoxy)- 1H-indole-2-carboxylic acid ethyl ester 89 (2.4 g, 8.72 mmol) is
mixed with a 1M-solution of KOH in EtOH (43.6 ml, 87.2 mmol) and stirred for 48 hours, The
solvent is then evaporated and the residue is partitioned between water and ether. The water
layer is acidified with HC! and extracted twice with ether. The combined organic layers 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 s, 1H),
7.52 (s, 1H), 7.27 {m, 1H), 6.99 (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-ethyi)-piperidin-4-yi]-
amide



Yield: 2.55 g (73%9. Ms (ESI): 260.1 [M+tH *, 1H-NWR (DVMSO-d6): S (ppm 11.73
(br. s, 1H), 7.12 (t, 1 H, 7.02 (s, 1 H, 6.98 (d, 1 H, 6.5 (d, 1 H,
3.96 (d, 2H), 2.39 (m 1 H), 1.82 (m 2H), 1.6 (m 4H), 1.4 (m 2H.

Exanpl e 31 4-(1, 2-Di net hyl - propoxy) - 1Hi ndol e- 2-car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- amde O NN HCN No This conpound
I s synt hesi zed anal ogously to Exanple 1 from 4-(12-D net hyl - propoxy)-1 H

i ndol e- 2- carboxylic acid 88 (preparati cgdsee below) and amne S. M5 (ESE):
455.2 [MtH ', 1 HNWR (DVSO-d6): S (ppm 11.4 (s, 1 H), 8.2 (d, | H, 7.18
(d, 1 H, 7.02 (dd, 1 H, 6.93 (d, 1 H), 6.47 (d, 1 H, 437 (m 1 H, 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 , 1.24 (d, 3H, 1.0 (m 6H). -79- Synthesis
of 4-(1.2-Dinethyl-propoxy)-1Hindol e-2-carboxyllc acid (88): (1) Step A

4- (1, 2-Di et hyl - propoxy) - 1H i nupl e- 2-carboxylic acid ethyl ester (89) DEAD
(5.3 M, 34.1 mmol) is slomy added toga sol ution of 4-Hydroxy-|

H i ndol e- 2carboxylic acid et i HWEY, ;%j.pg, 24 36 nmol ),

tri phenyl phosphine (8.95 g, 34 -u butan-2-ol (3.58 m,
33.13 mol) in 50 M of THF, so th#t tlﬂ Nure aI ways remai ned beI ow
30 OC. Stirring is conti nued for 3 days and the I s then evaporat ed.
The crude mxture is purified by chromatography on Si Ilcagei using first
cycl ohexan ® élﬁﬂtlss dfr@%:zeuaﬁéf 5Ip 8 BXEMPIS $ réih 452 ADirmetH Sy§-0H50%) .
Yield: 2. 4%)@%0 P ﬁ @3 @%ﬁ ?/H : 1|—|—NNR4E(IZCDCIa yﬂﬁbﬁ n{ 8.9 (br
s, 1H), woiE(%carhovacacvd Qpaftpafaifowee 'ee'%) adaminey 6.5 (d 1 . 4.4 (q,

gt{)'), 4. 34 s (EBNHIs5. 2R3 TH-NMEYDME04R): 6Yppm)3H)a7 (&,- 9, §.95 (BHHy, 7.1250(6, (m
' 1H), 7.06 (t, 1H), 6.99 (d, 1H), 6.48 (d, 1H), 3.72-3.84 (m, 3H), 2.92 (m, 1H), 2.54-2.63 (m,
6H), 2.41 (m, 2H), 2.04 (m, 2H), 1.78 (m, 2H), 1.5-1.65 {m, 11H), 1.1 (s, OH).

{1)  Step A: 4-(2,2-Dimethyi-propoxy)-1H-indole-2-carboxylic acid methyl ester
{90)

DEAD (0.414 ml, 2.66 mmol) is slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxylic acid methyl ester 75 (363 mg, 1.9 mmol), friphenylphosphine (698 mg, 2.66
mmol} and 2,2-Dimethyl-propan-1-o! (228 mg, 2.58 mmol) in 8 ml of THF. Stirring is
continued for 20 hours and the solvent is then evaporated. The crude mixture is purified by
chromatography on silicagel using cyclohexane/EtQAc (9/1).
Yield: 271 mg (55%). MS (ESI): 261.9 [M+H]", TH-NMR {CDCl): & (ppm) 8.9 (br s, 1H), 7.39
{s, 1H), 7.23 (dd, 1H), 7.0 (d, 1H}, 6.47 (d, 1H), 3.95 (s, 3H), 3.74 (s, 2H), 1.0 (s, OH).

{2)  Step B: 4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acld (85)
4-{2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid methyl ester 90 (270 mg, 1.03 mmoi) is
dissolved in 20 mi of THF. A 2M-solution of LIOH in water (5.2 ml, 11 mmol) is added and
the mixture is stirred for 48 hours. The solvent is then evaporated and the residue is
partitioned between water and ether. 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.



(2) Step B: 4-(1, 2-Di net hyl - propoxy) - 1Hi ndol e- 2- car boxylic acid (88)
4- (1, 2- Di net hyl - propoxy) -1 H i ndol e- 2-carboxylic acid ethyl ester 89 (2.4 g,
8.72 mmol) is mxed with a IMsolution of KOHin EtOH (43.6 m, 87.2 muol)
and stirred for 48 hours. The solvent is then evaporated and the residue is
partitioned between water and ether. The water layer is acidified with HC
and extracted twice with ether. The conbined organic |ayers are washed with
brine, dried over anhydrous sodium sul f-&le, filtered and evaporated to give
a beige powder. Yield: 2.14 g (99%. MS (ESI): 248.1 [ MtH 4, 1H NWR
(DMSO-de): 5 (ppm 8.92 (br s, IH), 7.52 (s, 1H), 7.27 (m 11-1), 6.99 (d,
E13[{)') EX 51 lméxd b3t (m%ﬂMsmEsl)lzdsofmrq?1(-|r|wmth>ms®-cﬁ§3 6((§pm) ﬁlﬂ?s (bﬂ-sog (m
anpl e poxy aci
[1-(2- azepéHL 1@@5%&%@% %@41@ %4&54:138% e, % o B? GoHEN N Thi s
conpound i s synthesi zed anal ogously to Exanple | from
4-(2,2-Di met hyl - propoxy) - I H i ndol e-2-carboxylic acid 85 (preparation see
bel ow) and_am ne M5 (ESI): 455.3 [MtH ", ITH-NWR (DVMBO-de): 6 (ppm 11.47
(s, 11-1),Exa b 1H), 7.25 (d, 1 H), 706(t, 1 H, 6.99 (d, 1 H, 6.48
(d IH),372384(m 3H), 2.92 (m 1 H) ,2.54263(m 6H), 2.41 (m

Syninesi s SiEasog-Bimiles bampdicad e dbsVrosimgotdi Hiltebi g, . (1)

Step A 4- pipedlini-yiemjde dinsipashioride H- | ndol e- 2- carboxylic acid nethyl ester

(90)
T
N 0
N H:/\"‘NOOH

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 (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 10.4
- 10.7 (br, 2H}, 8.58 (d, 1H), 7.25 (s, 1H), 7.05 (dd, 1H), 6.95 (d, 1H), .45 (d, 1H), 3.5~
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 analegously to (85) from 4-methyl-pentan-1-ol.

Yield: 0.61 g (94%). MS (ES!): 260 [M-HJ, 1H-NMR (DMSO-dg): & (ppm) 12.8 (s, 1H), 11.85
(s, TH), 7.1 (dd, 1H), 7.0 (s, 1H), 6.98 (d, 1H), 6.48 (d, 1H), 4.05 (t, 2H), 1.77 {1, 2H), 1.63
{m, 1H), 1.35 (m, 2H), 0.9 {(d, 6H).

Example 34

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-1-yl}-ethyl]-
piperidin-4-yl}-amide dihydrochloride



DEAD (0.414 ml, 2.66 mmol) is slowy added to a solution of

4- Hydr oxy- 1H i ndol e- 2- carboxylic acid nethyl ester 75 (363 ng, 1.9 nmol),
tri phenyl phosphine (698 ng, 2.66 nmmol) and 2, 2-Di net hyl - propan-1-ol (228
ng, 2.58 mmol) in 8 M of THF. Stirring is continued for 20 hours and the
solvent is then evaporated. The crude mxture is purified by chromatography
on silicagel using cyclohexane/ EtQAc (9/1). Yield: 271 mg (55% . Ms (ESI):
261.9 [MtH ', 1 HNWR (CDCl,): 6 (ppm E}Bg_(br s, 1 H, 7,39 (s, 1H), 7.23
(dd, 11-1), 7.0 (d, 11-1), 6.47 (d, 1H), 3.95 (s, 3H), 3.74 (s, 2H), 1.0 (s,
9H). (2) Step B: 4-(2,2-D nethyl-propoxy)-1Hindol e-2-carboxylic acid (85)
4- (2, 2- Di net hyl - propoxy) - 1Hi ndol e- 2-carboxylic acid nethyl ester 90 (270
ng, 1.03 nmol) is dissolvedin 20 mM of THE. A 2Msolution of LiCH in water
(5.2 M, 11 mmol) is added the m xture is stirred for 48 hours. The
solvent is then evaporated and the residue is partitioned between water and
ether. The water layer is acidrgied with HC and extracted twice with

Et OAc. The conbi ned organic | ayers arepgwashed with brine, dried over
anhydrous sodiumsulfate, fil Nadtl e orated to give a yell ow powder.
-81- Yield: 230 mg (90% . MS (ESFrN 248 [ NgHf , 1 VR (DVBO-d8): b (ppm
11.75 (br s, 1 H), 7.13 (dd, 1 H) H 7. &8 /1 7¥0pfd, 1 H, 6,49 (d, 1
H, 4.74 (s, 2H), 1.07 (s, 9H). Exanple 33 4-(4- yl - pentyl oxy) -1

H i ndol e- 2-carboxylic acid {1-(2-(4-hydroxy-piperidin:1l-yl)-ethyll-

pi peri di n- 4Tkis porapauad '%ﬁﬂ%ﬁ'é@éﬁﬁsqgﬁl@'ﬁ%x&w fF‘I’mﬂﬁ-ﬁ"’%N‘)’ﬂFﬂibé'YWhﬁbund is

synt hesi zed; ¢ : entyl oxy)-1 H
i ndol e- 2- Calrngr?)]g-lzﬁﬁéﬁéi%?égﬁé%ﬁ?%b@'ag?ﬁe??ﬁ%&egt‘icg?rig%h‘lgnd am ne 21. Yield:
145 g ( 700y iekAED ME24%). MBIESHIATT (M -HENURNMEAENISR:7e) & (Rpop i Ats, (405 1H) |
10. 4 (br, 1H), 8.58 (d, 1H), 7.17 (s, 1H), 7.0 = 7.1 (m, 2H), 6.5 (d, 1H), 4.2 (m, 2H), 4.15 (m, 1H),
3.85 (m, 1H), 3.65 (m, 4H), 3.1 ~ 3.5 (m, 8H), 2.0 ~ 2.2 {m, 6H), 1.75— 1.85 (m, 4H), 1.03 (s,
OH).

Synthesis of 4-(3,3-Dimethyl-butoxy)-1H-indole-2-carhoxyfic acld (92):

This compound is synthesized analogously to {85) from 3 3-dimethyl-butan-1-ol.

Yield: 1.1 g (100%). MS (ESI): 260 [M-HJ, 1H-NMR (DMSO-ds); d {ppm)} 12.8 (s, 1H), 11,65
(s, 1H), 7.12 (dd, 1H), 6.98 (s, 1H), 6.95 (d, 1H), 6.52 (d, 1H), 4.13 (t, 2H), 1.75 (t, 2H), 1.0
(s, SH}.

Example 35

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

(o]
CL’\HO
y N

amide

0



-10.7 (br, 2H), 8.58 (d, 1 H, 7.25 (s, 1 H, 7.05 (dd, 1 H, 6.95 (d, 1 H),
6.45 (d, 1 H, 3.95- 4.2 (m 4H), 2.95 - 3.8 (m 12H), 1.7 - 2.1 (m 1 OH),
1.6 (m 2H), 1.35 (m 2H), 0.9 (d, 6H). Synthesis of

4- (4- met hyl - pentyl oxy) - | HAndol e- 2- carboxylic acid (91): This conmpound is
synt hesi zed anal ogously to (85) from4-nethyl-pentan-1-o!. Yield: 0.61 g
(94% . Ms (ESI): 260 [MH 1HNWR (DMSO-de): 6 (ppm) 12.8 (s, 1H), 11.65
(s, 1H), 7.1 (dd, 1H), 7.0 (s, 1H), 6.983(-d, 1H), 6.48 (d, 1H), 4.05 (t,
2H), 1.77 (t, 2H), 1.63 (m 1 H, 1.35 (m 2H), 0.9 (d, 6H). Exanple 34

4- (3, 3-Di net hyl - but oxy)-1 Hindol e-2-carboxylic acid

i nyar ochl £ GRS s i R | ol e 23hetion)

anal ogous| indole-2Eoedxylie acid $Do(preparaBond sei balowhyand Bmined;) - 1H-

60 - ( 2404 e Sy TR SREER RARR PR A MBI 7 (tsY' 1),

10 5 (br, 1H}Y,238s,381),(T06 (t, HY), 7.0.(d, 71H) $6.63 (niH)2H), .48 (s71H), b1 (213H), 3?5(n(d |

1 4 P 8, 52y B, Bl 9 B gl ¢

4-13. 3- Di me@Hllyl - but oxy) - 1H i ndol e- 2-carboxylic acid (92): This conpound is
synt hesi zed anal ogously to (85) from 3, 3-di net hyl -butan-1-ol. Yield: 1.1 g
(100%. Ms (ESI): 260 {MH 1H NWR (DVSO-de): 5 (ppnm) 12.8 (s, 1H), 11.65

(s, 1H), 7.12 (dd, lH) 6.98 (s, lH) 695(d IH) 652(d lH) 4.13 (t,

2H), 1.75 (t, hedis ¢fsd-(fQidn-2-FAxvetipdxy)-38 §-arca ¢ peidhi®dy) - 1

H i ndol e- 2- car boxyl i c aC|d [1-(2- azepan 1y| ethyl) plper|d|n4yl]

(1)  Step A: 4-(furan-2-ylmethoxy)-1H-indole-2-carboxylic acid ethyl ester (94)
DEAD (2.1 m|, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 9.75 mmol), triphenylphosphine {3.58 g, 13.65 mmol) and furan-2-yi-
methanol (1.18 ml, 12.26 mmotl} in 10 ml of THF, so that the temperature always remained
below 30 OC. Stirring is continued for 2 hours and the solvent is then evaporated. The crude
residue is purified by chromatography (cyclohexane:EtQAc / 95:5),

Yield: 0.76 g {27%).

(2)  Step B: 4-{furan-2-yimethoxy)-1H-indole-2-carboxylic acid (93)

The 4-(furan-2-ylimethoxy)-1H-indole-2-carboxylic acid ethyl ester 94 obtained above is
mixed with a 1M-solution of KOH in EtOH (13.3 ml, 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 ig 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: 0.329 mg (48%). TH-NMR (DMSO-dg): 5 (ppm) 12.79 (br s, 1H), 11.73 (s, 1H), 7.69 (s,
tH), 7.14 (t, 1H}, 7.02 (d, 1H), 6.98 (s, 1H), 6.68 (d, 1H), 6.61 (s, 1H), 6.47 (s, 1H}, 5.16 (s,
2H).



amde 0? 0O O H H-NZ -83- This conpound is synthesized anal ogously to
Exanple 1 from 4-(furan-2-yl net hoxy)-1H i ndol e-2-carboxylic acid 93
(preparation see below and amine 5. M5 (ESI): 465.3 [MtH ', | H NWR
(DMBO-d6): 5 (ppm) 11.48 (s, 1H), 8.13 (d, 1H), 7.71 (s, 1 H), 7.23 (s, 1
H, 7.06 (t, 1 H, 7.0 (d, 1 H, 6.63 (m 2H), 6.48 (s, 1 H), 5.13 (s, 2H,
3.72 (m 1H), 2.86 (m 21-1), 2.5-2.6 (m 6H), 2.36 (m 2H), 2.0 (m 2H),
1.74 (m 2H) 1.45-1.6 (m 1 OH}. Synthes'? of
4- (furan- 2-yl met hoxy) - 141 ndol e=2-carbo>’<§ ic acid (93): (1) Step A

4- (furan-2-yl met hoxy) - 1Hi ndol e- 2-carboxylic acid ethyl ester (94) DEAD
(2.1 mM, 13,65 mol) is slowy added to a solution of 4-hydroxy-1

H i ndol e- 2-carboxylic acid ethyl ester 79 (2 g, 9.75 muol),

tri phenyl phosphine (3.58 g, 13.65 mol) and furan-2-yl- nethanol (1.18 ml,
12.26 mmol ) in 10 M of THF, so that the tenperature always remained below
30 OC. Stirkxamplesécontinued for 2 hours and the solvent is then evaporated.
The crude residue is purified by chromatography (cycl ohexane: Et OAc / 95:5),

Yield: 0.76 279 .. A -2x - i

H i ndol e- 2_%-&?%@@34%)?%@?\&?&%&%@% a%ldy[l1 '??Ef%ﬁ?ém‘l JI ethyl)-piperidin-4-yi]

4- (furan- 2-gthidei hoxy) - 1H- i ndol e- 2-carboxylic acid ethyl ester 94 obtained
above is mxed with a 1Msol4ition of KOHin EtOH (13.3 nl, 13.3 nmol) and
stirred for 24 hours. The sglwent is then evaporated and the residue is

partitioned between water andy¥ther. The water layer is acidified with HC
and extracted twice with Et QAd,_The conbi ned organic |ayers are washed with

brine, dried over anhydrous sodfumsulfate, filtered and evaporated to give
0
a 0
N
O e

This compound is synthesized analogously to Example 1 from 4-(furan-3-yimethoxy)-1H-
indole-2-carboxylic acid 95 (preparation see below) and amine 5.

MS (ES1): 465.3 [M+H]", 1H-NMR (DMSQ-dg): 8 (ppm) 11.46 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (s, 1H}, 7.22 (s, 1H), 7.06 {1, 1H), 6.99 (d, 1H), 6.62 (s, 1H), 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).

Synthesis of 4-(furan-3-ylmethoxy}-1H-indole-2-carboxylic acid (95);

(1)  Step A: 4-(furan-3-ylmethoxy)-1 H-Indole-z-cérboxyllc acid ethyl ester (96)

DEAD (2.1 ml, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
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 mmol) in 10 mi of THF, so that the temperature always remained
below 30 QC. 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 contained mainly

- product. 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)



white powder. Yield: 0.329 ng (48%. 1 HNVR (DVMSO-de): 5 (ppm 12.79 (br s,
1H, 11.73 (s, 1 H, 7.69 (s, 1 H, 7.14 (t, 1 H, 7.02 (d, 1 H, 6.98 (s,
1H, 6.68 (d, 1 H, 6.81 (s, 1 H, 6.47 (s, 1 H, 516 (s, 2H. -84-
Exanpl e 36 4-(Furan-3-yl met hoxy)-1 Hindol e-2-carboxylic acid

[ 1-(2-azepan-1-yl -ethyl)-piperidin-4-yll- amde 0O O OHHOCN\_o This
conpound i s synthesized anal ogously to Exanple | from

4- (furan-3-yl net hoxy) -1H i ndoi e-2-carb@sylic acid 95 (preparation see

bel ow) and am ne 5. M5 (ESI) 465. 3 [I\/HrHr 1H NVR (DI\/SO de); b (ppm 11.46
(s, 1H) 8.14 (d, 1H), 7.82 (s, H, 7.68 (s, 1 H, 7.22 (s, 1 H, 7.06

(m 11 3ed f%%"-%\ﬂﬁ@“@%6‘%ﬁé@*%n@%ﬁ?fc%{dw%ﬁﬁb@"#%ﬁiﬁ% "1 75

(m 2H) | 1mbBd wits 2 tivrpolut®ir)af KSyhin iGH ¢3%xhl, 35 mmol) and stirred for 24 hours. The

Ry kI L

(2.1 m, 1Byé&Ss acidifiéd withsHEI andl extraciekbtiviceovith EIORGL Thercoohbingd loyghnimxgyets are

ol 2B e 8 M G P S Wl oo g

12. 26 nmol )vhimpomlem of THF, so that the tenperature always remained bel ow

30 OC. Sti ' f ¥ t ol v ' orated.
The or ude P08 GEAL MY (S0 250 & WAL AR (SRR Mtbot Frd AR £.00.
filtered ofif.71 (s 1dpAt8di(aedH)nBBhlsy 1Hp7odU oy, THTRE 1ot RiY, 6162 dumoBHY), §.0B s, i f| ed by
chr omat ogr%qijy (cycl ohexane: EtQAc / 95:5) and

Example 37

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-y{}-ethyl}-

piperidin-4-yl}-amide
0
9
o}
0
CL’\H

N N—CN
HoH —\—NC>—0H

This compound is synthesized analogously to example 1 from 4-(furan-3-yimethoxy)-1H-
indole-2-carboxylic acid 95 (see example 36} and amine 21,

MS (ESI): 467 [M+H]", 1TH-NMR (DMSO-dg): & (ppm) 11.48 (s, 1H), 8.13 (d, 1H), 7.81 (s,
1H), 7.68 {t, 1H), 7.22 (d, 1H), 7.06 (1, 1H), 6.98 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,
2H), 4.48 (d, 1H), 3.73 (m, 1H}, 3.4 (m, 1H), 2.86 (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-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-({3S,43)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yi}-amide



conmbined with the first precipitate. Yield: 3 g (>100%. (2) Step B:

4- 4f ur an- 3-yl met hoxy) - I H i ndol e- 2-carboxylic acid (95) -85- The

4- (furan-3-yl met hoxy)-1 Hindol e-2-carboxylic acid ethyl ester 96 obtained
above is mxed with a 1Msolution of KOHin EtCH (35 m, 35 mmol) and
stirred for 24 hours. The solvent is then evaporated and the residue is
partitioned between water and ether. The water layer is acidified with HC
and extracted twice with Et OAc. The conbgged organic |ayers are washed with
brine, dried over anhydrous sodium sulfate, filtered and evaporated to give
a white powder. Yield: 1.63 g (65%. MS (ESI): 258.0 [MtH', 1 H NMR
(DVBO-de): S (ppm) 12.79 (br g, 1 H, 11.71 (s, 1H), 7,81 (s, 1H), 7.67 (s,
1H), 7.183 (m 1H), 7.01 (m}2K), 6.62 (m 2H), 5.07 (s, 2H). Exanple 37

4- (Fur an- 3-yl met hoxy)-1 H-i | e- 2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1{yQethyll- piperidin-4-yl)-amde 0O O~ H NCN
NaCOH This conpound is synthedpzed anal ogously to exanple 1 from

4- (furan-3-yl net hoxy)-1 H indgl ex2- carboxytlc acid 95 (see exanple 36) and
amne 21. M5 (ESI): 467 [ M+H] O dg): 6 (ppn) 11.48 (s, 1H),

8.13 (d, 1H), 7.81 (s, 1H), % H(t’N 1) N—Y\_S , 7.06 (t, 1 H,
6.98 (d, 111-1), 6.62 (s, 111), 66 (H, NO3 "QH 2H) 4.48 (d, 1H),
3.73 (m 1H), 3.4 (m 1H), 2.86 (m 2H), 2.7 (m , 2.36 (br, s, 4H 2.0
(m 4H), 1.72 (m 4H), 1.52 (m 2H), 1.35 (m 21-1).

This compound is synthesized analogously to example 1 from 4-(furan-3-yimethoxy)-1H-

indole-2-carboxylic acid 95 (preparation see example 36) and amine 14.

MS (ESI): 481.2 [M+H]", 1H-NMR (CD,0D}: 8 (ppm) 7.63 (s, 1H), 7.51 (s, 1H), 7.23 (s, 1H),
7.13 {t, 1H), 7.04 (d, 1H), 6.6 (d, 1H), 6.57 (s, 1H), 5.08 (s, 2H), 3.9 (m, 1H), 2.83-3.12 (m,
5H), 2.55 (m, 4H), 2.21 (m, 2H), 2.11 {m, 1H), 1.84-2.0 (m, 3H), 1.51-1.83 (m, 5H)}, 0.99 (d,
3H).

Example 39

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

0O
Y

;C"}NC}OH

This compound is synthesized analogously to example 1 from 4-(furan-3-ylmethoxy)-1H-
indole-2-carboxylic acid, 95 (see example 36) and amine 50.

MS (ESI): 481.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.47 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (s, 1H}, 7.22 (s, 1H), 7.05 (t, 1H), 6.99 {d, 1H), 6.62 (s, 1H), 8.60 (d, 1H), 5.03 (d,
2H), 4.45 (d, 1H), 3.73 (m, 1H), 3.37 (m, 1H), 2.8 {m, 1H), 2.8 {m, 1H), 2.6-2.75 {m, 3H),
2.05-2.37 (m, 5H), 1.8 (m, 1H)}, 1.65-1.8 (m, 4H), 1.42-1.62 {m, 2H), 1.2-1.4 {m, 2H), 0.92 (d,
3H).



Exanpl e 38 4-(Furan-3-yl met hoxy) - 1H-i ndol e- 2-car boxylic acid
(1-(2-((3S,4S)-4-hydroxy- 3-net hyl -

pi peridin-1-yl)-ethyl]-piperldin-4-yl}-amde -86- 01 ~ NH.OH This
conmpound i s synthesized anal ogously to exanple I from

4- (furan-3-ylmethoxy)-1 H indol e-2-carboxylic acid 95 (preparation see
exanple 36) and amne 14. Ms (ESI): 481.2 [MtH', 1 HNWR (CD30OD): 6 (ppm
7.63 (s, 1 H, 7.51 (s, 1 H, 723(s-§7H) 713(t,1|—|),7.04(d,1|—|),
6.6 (d, 1 H, 6.57 (s, 1 H, 508 (s, 2H, 3.9 (m 1 H), 2.83-3.12 (m 5H),
2.55 (m 4H), 2.21 (m 2H), 2.11 (m 1 H), 1,84-2.0 (m 31-11), 1.51.1.83
(m 5N), OgR8néEd.40 3H) . Exanple 39 4-(Furan-3-yl nethoxy)-1

H i ndol e- 2-Carboxylic acid {1-[(S)-2-(4-hydroxy-piperldin-1-yl)-
propyl]-piperidin-4-yl}-amde O } / H H-N-N-OH This conpound is synthesi zed
anal ogous| 4(Fupare3-ginethoxy)- TH-indolé-2-dambamplicacid {Te{SHExXBS,43¥4-hydedndy S-Betbgir boxyl i ¢

?E'N‘éo(?S)(?éeerwﬁfﬁ??k%pﬁ??ﬂf%%W& 4 (0, 1R 782 (s 1H. 7.68(s 1

H, 7.22 (s, 1 H, 7.05 t0 , 6.99 (d, i H, 6.62 (s, 1 H, 6.60 (d, 1
H, 5.03 (d, 2H) 445( H), 3.73 (m 1H), 3.37 (m 1H), 2.9 (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 (m

4H), 1.42-1.62 (m 21-11), -1.4 (m 2H), 0.92 (d, 3H). -87-

HC}Q

This compound is synthesized analogously to example 1 from 4-(furan-3-yimethoxy)-1H-

N
H

indole-2-carboxylic acid, 95 (see example 36) and amine 56.

MS (ESI): 495.2 [M+H], 1H-NMR (DMSQ-ds): 3 (ppm) 11.48 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H}, 7.68 (s, 1H), 7.23 (s, 1H), 7.05 (t, 1H), 6.99 (d, TH), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,
2H), 4.43 (d, 1H), 3.72 (m, 1H), 2.58-2.84 {m, 5H}, 2.32 (m, 1H), 2.24 (m, 1H), 2.03-2.19 (m,
2H), 1.84-1.96 (m, 2H}, 1.66-1.79 (m, 3H), 1.42-1.62 (m, 2H), 1.2-1.41 (m, 3H), 0.91 (d, 3H),
0.86 (d, 3H).

Example 41

4-Benzyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-piperidin-4-yl-amide
o
-
: uC"xO

This compound is synthesized analogousiy to Example 1 from 4-Benzyloxy-1H-indole-2-
carboxylic acid and amine §.

MS (ESI): 475.3 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.5 (s, 1H), 8.18 (d, 1H), 7.3-7.54
(m, 5H), 7.26 (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).



Exanpl e 40 4-(Furan-3-yl met hoxy)-1 Hindol e-2-carboxylic acid
(1-[(S)-2-((3S, 4S) - 4- hydr oxy- 3- net hyi -

pi peridin-1-yl)-propyl)-piperidin-4-yl}amide 0O H, N)" OH This conpound
i s synthesized anal ogously to exanmple 1 from 4-(furan-3-ylnethoxy)-1 H

i ndol e- 2-carboxylic acid, 95 (see exanple 36) and am ne 56. M5 (ESI): 495.2
[ MiH ', 1H-NVR (DVSO-de): 6 (ppm) 11.46 (s, | H), 8.14 (d, 1H), 7.82 (s,
1H, 7.68 (s, iH, 7.23 (s, 1H, 7.05 (t,, 1H, 6.99 (d, 1H, 6.62 (s, 1H),
6.6 (d, 11-1), 5.03 (s, 2H), 4.43 (d, ﬁ—%', 3.72 (m 1H), 2.58-2.94 (m_ 5H),
2.32 (m 1H), 2.24 (m 1H), 2.03-2.19 (m 2H), 1.84-1.96 (m 2H), 1.66-1.79
(m 3H, 1.42-1.62 (m 2H), 1.2-1.41 (m 3H), 0.91 (d, 3H), 0.86 (d, 3H.
Exanpl e 41 Bxz#papig $loxy- 1H i ndol e- 2- carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yff-amide N OH H CNZ This conpound

i s synthesized anal ogously_to a 1. from4d- Benzyl < i,ndql e-2-

car boxylic ‘h@'ﬂ‘?%ﬁae&?ﬁﬁ@xg’ﬂ”@ *‘;?"dﬂ'?@.' %artrqw%ag?é {iffqiSﬁgg)(‘i 48y s
(ppm 11.5 dunolidn-tym8thiP piperidiA-4ty)}-amide3difydbsthiofise 5H), 7.26 (d, 1H), 7.06 (t,
1H, 7.0 (d, IH, 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 g.o (m 2H), 1.75 (m 2H), 1.45-1.84 (m
10H). -88- Exanple 42 4- (6 o-Yenzof uran- 3-yl net hoxy) -1

H i ndol e- 2-carboxylic acid (1- S, 9a R)-1-(octahydro-

qui noli zin-1-yl ) met hyl j - pi peridin;:4-yl}-am de di hydrochl odde

oot
Ot
aita®

This compound is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid (97) (preparation see below) and amine 61 analogously to the method
described in example 1. -

Yield: 200 mg (59%). MS (ESI): 575 {M+H]", 1H-NMR (DMSO-ds): 3 (ppm) 11.5 (s, 1H), 10.1
- 10.7 (m, 2H), 8.5 (t, 1H), 8.24 (s, 1H), 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 - 3.6 (m, 14H), 1.3
-2.1{m, 125).

Reaction Scheme 13:



ad o ~}~ 1/ HHMHL J This conpound is synthesized from

4- (5-chl oro- benzof uran- 3-yl net hoxy)-1 H i ndol e-2- carboxyiic acid (97)
(preparation see below) and am ne 61 anal ogously to the nmethod described in
exanple 1. Yield: 200 ng (59%. Ms (ESI): 575 [M+tH(', 1H- NVR (DVBO-de): 6
(ppm 211.5 (s, 11-1), 10.1 - 10.7 (m 2H), 8.5 (t, 1H), 8.24 (s, 1H), 7.75
(d, 1H, 7.68 (d, 1H, 7.37 (dd, 1H, 7.25 (m 1 H, 7.2 (m 1 H), 7.05 (d,
1H, 6.7 (d, 1L H, 535 (s, 2H, 4.04{88-1H, 2.8 - 3.6 (m 14H), 1.3 -
2.1 (m 12H). Reaction Scherme 13: r"l 1~ NHH ffr~ OO HHJ o O-"
AABBBI | OLOARRR-rB..RT RIBBI (S) Mol QI ~0?2J0 Ro Q RO D1

(102) 0 KOHs{ntikbis of 9-HydrdkitindokOr2.dichiddylic 8d 1-tert-butyl ester 2-ethy} ester
{102

(1N Step A: 4-Benzyloxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl
ester (103)

4-Benzyloxy-1H-indole-2-carboxylic acid ethyl ester (50 g, 169.3 mmol) is dissolved in 500
mi of 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, 168.3 mmol), dissoived in 20 mi of ethyl acetate, is added
dropwise. After completion of addition the reaction mixture 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 sulfate and evaporated

Yield: 72 g of a colorless oil, which is used in the next step without further purification.

MS (ES!): 396 [M+H]", 1TH-NMR (DMSO-de): 8 (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), 6.92 (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 acfd 1-tert-butyl ester 2-ethyl ester
(102)

103 (46.2 g, 116.8 mmol) is dissolved in ethanot (300 ml) and after addition of ammonium
formiate (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 filtered off. Evaporation under reduced pressure gave 6.89 g of a
white solid, which is further purified by recrystallisation from ether / hexanes.

Yield: 27.75 g (78%). MS (ESH): 304 [M-HJ", 1H-NMR (DMSO-dg): & {ppm) 10.1 (5, TH), 7.38
(d, 1H)}, 7.25 (s, 1H), 7.23 (dd, 1H), 6.65 (d, 1H), 4.3 (q, 2H), 1.55 (s, GH), 1.3 (, 3H).

Synthesis of 4-{5-chloro-benzofuran-3-vimethoxy}-1H-indole-2-carboxylic acid (97):

(1)  Step A: 2-{Benzotriazol-1-ylmethoxy}-5-chloro-benzaldehyde (98)

5-Chloro-2-hydroxy-benzaldehyde (8.45 g, 54 mmol) is dissolved in DMF (100 ml) and after
addition of 1-(chlormethyl)-1H-benzotriazole (9.96 g, 59.4 mmol) and K,CO; (8.7 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



Synt hesi s of 4-Hvdroxv-indol e-|,2-dicarboxvlic acid 1-tert-butyl ester
2-ethyl ester 7( 02): (1) Step A 4-Benzyl oxy-indol e-1, 2-di carboxylic acid
l-tert-butyl ester 2-ethyl ester (103) 4-Benzyioxy-|Hindol e-2-carboxylic
acid ethyl ester (509,169.3 mml) is dissolved in 500 m of ethyl acetate
and DVAP (141 ng, 3.4 mmol) is added. Then the m xture is cooled to OC and
BOC20 (36.9 g, 169.3 nmol ), dissolved in 20 m of ethyl acetate, is added
dropwi se. After conpletion of addition tdgpe reaction mxture is allowed to
stir over night at roomtenperature, The m xture is washed with IMtartaric
acid and brine. The organic layers are dried over sodiumsulfate and

W thout T urRENesRr ARdtpi e 9 €36y ‘}’5'4@5%’%“&T%§W‘*@Eﬁ el PRy °F

(pprr) 7 51 step withol) furtier gidriflcatior2H) , 7.40 (m 1 H), 7.38 (m 2H), 7. 31 (m 1

H) 1 31 Q{.e:&?ﬁg (1@@0%)2@%%%3%% x{/§ @’Hﬁ) 1”%‘%&%@8‘3@? c(&p@?d s

1 tart but yfo.cIsE.e1H) 28.88 [y IHEe F197r(d, 1H)O2Y8 {311} 8.62 (@11'&113623(ddnﬁﬂ)), 7i56 (d,
d| ssol ved 3 nd after addition of ammonium formate (8.3
128.5 nnﬂ'pe'}g%@giﬁ%%g’%@?g?g) the mxture is stirred at roomtenperature

for | h. Then the mxture is filtered off. Evaporation under reduced
pressure gave 6.89 g of a white solid, which is further purified by

T i o i £ 1
7.23 (dd, 1ob)5.59; §f>mﬁ'!3|) lsléxssja}vedﬂ'l e of@tﬁ\n arild 50 rhliof 49¢H)aquéo& s.(onnﬁH)

Synt h f 4457Chl oro-b 3- | boxyl d
300 O*E@@ﬁ'dﬁgo@t%(rng@ﬁé%&ﬁ;& SN timelyRalonony pade (4H GOanzaD dohyde. ( 06)

5- Chi or 0- 2-thyghiarmvsiiamb de%(ﬁa fhﬁmg, th5411ﬂﬁf€|l§reﬂ©cedlfmvﬂﬁb leBotidNF (100
m) and after addjtion of | or me | H-benzotrj azoi e 59 96 lg 59.4

mmol ) and Koo i§ dilujedgwit hﬁp@ washed wnth water and the organic fayers are dried ove
Na,SO;. 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 cil. MS (ESI): 302 [M+H]", 1H-NMR (DMSO-dg): 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
quenched with saturated aqueous ammonium chloride solution and evaporated under
reduced pressure. The residue is diluted 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-chrematography (silicagel, ethyl acetate / hexanes 2:8).

Yield: 10.4g mg of a white solid (67%). MS (ESI): 181 [M-HJ', 1H-NMR (DMSO-dg): 5 (ppm)
7.91(d, 1H), 7.72 {d, 1H), 7.56 (d, 1H), 7.32 (dd, 1H), 5.18 (t, 1H), 4.58 (d, 2H).

{4)  Step D: 4-(5-Chloro-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester (101)

100 (4 ¢, 21.9 mmol), 102 (8.7 g, 21.9 mmol), triphenylphosphine (17.3 g, 65.8 mmol) and
40% diethyl azadicarboxylate solution (31.8 ml, 5.8 mmol) are dissolved in THF and cooled



mmol) the mxture is stirred at 45C for 1 h (TLC control). Then the m xture
is evaporated wunder high vacuum The residue Is diluted with ethyl acetate,
washed with brine and dried -90- over Na2SO4. Evaporation gave 3.9 g of a
colorless solid. The product is used in the next step w thout further
purification. Yield: 17 g (100% of a white solid. M5 (ESI): 288 [ MtH] 4,
1HNWR (DVMBSO-d6): 6 (ppm) 10.01 (s, 1 H, 8.08 (d, 1 H), 7.97 (d, |

7.78 (dd, 1 H, 7.68 (d, 1 H, 7.62 (ddoil-H, 7.55 (d, 1 H, 7.43 (dd 1
H, 6.95 (s, 2H). (2) Step B:

1- (4- Chl or 0- 2- oxi r anyl - phenoxynet hyl ) - 1H-benzotri azole (99) 98 (15.5 g, 54
mol ) is di g}g% . 0

hydr oxi de soz(?,@t r@%éi?]@?l c[ai?(’j\'d‘i%}flon O@Bﬂ ?rﬁﬁg(ﬂ‘% Llaégrﬁl' 'ﬁﬁ?’?‘gﬁﬁ:d Q‘ga%ns g,

70. 2 mol ) dmmset@‘teréimw@mmmmmet@@|tb|%m(x1ureu396hrr@d & rpemtgmparalrefor2 bre i s
retluxed T Sherl mukli il S@agbra%u ueXfelad protulc T8 otickid i fied iR A i ¢ 1

wat er andt e organic rs are drie Eva oratlongve 18.7 ¢

of a yel | oacatete, waghied with §atﬂ[ﬁtQ¢MﬂH%Q3-ﬁﬂ|P@m ang dripchaver NaBBORuThearagehy

I I | orl
ol '%Q?Eg%ﬂﬁaéé aﬁ'ésrw B Ee hekeibsd o, B O 03¢
(d, 1 H, YieBR7{7dt(75%) 3 stighlly celered oil. IS (ES 546@cﬂMF H-NMR CDMSQﬁd ﬁﬂppm) 6. 92
d 1 1 . (3
siep o (s BRI D GRG0 AR B 8 PR e )
di ssol ved {1H).3®49 (g1 B} 5t‘@t($.a'31®'bll4 rahl), 45§ (%.cﬁiﬂ)eél 29(& 3HC. A 2M solution
of LDAin THE (93.7 m, 187.4 mol) is added dropwi se within 45 mn. The

reaction nmixture is allowto warrmup to roomtenperature within 17 h. Then
the reaction mxture is uenched with saturated aqueous amoni um chl ori de
sol uti on and{vapBeaEed- ro-heagefusan-$ry @s@mm-ﬁ*ﬂedweﬁ-mboxvﬁc@ﬂdut ed with
et hyl acetate, ibed wth water and br| ne and  dried over sodiumsulfate.
Evaporati on gave 2 g of an brown resin which is further purified by

f1ash- chr ones @gr §AB)3 mel) |i§ a@Sdivedah F Im a1 At1emiktuPecfamIS/ whitéh)/ ethano! and
after addition of KOH pellets (5.4 g, 81.9 mmo!) the mixture is stirred for 2 h at 85°C. Then
the organic phase is evaporated under reduced pressure. The residue is dissolved in ethyl
acetate, acidified with 2M HCI and filtered off. The crude praduct is purified by crystalisation
from ethyl acetate.
Yield: 4.4 g (79%) of white crystals. MS (ESI): 340 {M-H]', 1H-NMR (DMSO-ds): & (ppm)
12.8 (s, 1H), 11.7 (s, 1H), 8.25 (s, 1H), 7.79 (d, 1H}, 7.62 (d, 1H), 7.35 (dd, 1H), 7.15 (dd,
1H), 7.0-7.05 (m, 2H), 6.71 (d, 1H), 5.39 (s, 2H).

Example 43

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

Cl P

N s@mo



Yield: 10.48 ng of a white solid (67%. MS (ESI): 181 [MH, 1 H NW
(DVBO-de): 6 (ppm) 7.91 (d, 1 H, 7.72 (d, 1 H, 7.56 (d, 1 H, 7.32 (dd, 1
H, 5.18 (t, 1 H, 4.58 (d, 2H). (4) Step D.

4- (5- Chl or o- benzof ur an- 3- yl met hoxy) -i ndol e- 1, 2-di carboxylic acid 1-
tert-butyl ester 2-ethyl ester (101) 100 (4 g, 21.9 mcl), 102 (6.7 g, 21.9
nmmol ), triphenyl phosphine (17.3 g, 65.8 mmol) and 40% di et hyl

azadi car boxyl ate solution (31.8 m, 65.8g {mol) are dissolved in THE and
cooled 91 to OC. Then a solution of N-ethyldii sopropylemne (11.2 m, 65.8
mmol) in THE i s added dropvm se. After the addition is conpl eted t he

m xture is stirred at,  roo era e for e . m rels
evapor at ed UHHEIMAOHDR, S&YN ?%‘ 8“’?@51‘138%@”?2'53?'??}@ '\[ﬂ_l 0&% I
acetate, wagheshyid (sp,tsééescaﬁ ublammhes i amalogmublydo itrecmethed dMB@:ﬂan The
crude product is purified by F:I ash-chromat ography (ethyl acetate / hexanes
(3:7), silieagel®l. vield: 7.7 g (75% of a slightly colored oil. M5 (ESI):

409 [M.+  LHophes hphfemmdm (B (misHP, ATMAR (OMI0-4J; H@p@HOBHXbrs?ﬂGﬁ (d,
H, 5.42 (581@(us) 16840, (1(!,-1) 72g$1§d i) §§-(22 (@Fg_ld),gif‘g%b(‘@ %2%(%?5 - 1

4- (5- Chl OrOﬂiiae@e@f-lzreer(m?:mhmtﬂtﬁmm,M&(hnciaj652— cenbpal).ic acid (97) 101
(7.7 g, 16.3 mmol) is dissolved in 15 a 1:1:1 mxture of THE | water 1
et hanol and after addition of KOH pellets (5.4 g, 81.9 mmtl) the mxture is
stirred for 2 h at 85C, Then the organic phase is evaporated under reduced

pressure. T@ﬁnﬁgéiﬁue is dissolved in ethyl acetate, acidified with 2M HC
and filtered o he crude product is purified by crystalisation from

et hyl acetate. Yield: 4.4 g (799 of white crystals. Ms (ESI): 340 [MH 1
H NVR (DIVBOl (i hlors-bepzaigran-Bvirgethexy)-1Htifdoletcarbpsylic acid1-{2¢4 stl'@gf-plgenq)n- 779

(d, 1 H, Wﬁtﬁﬂﬁplbg%‘*?lﬁ del, 1 H, 7.15 (dd, 1 H, 7.0 - 7.05 (m

2H), 6.71 (d Exanpl e 43

Ci 9
-

b HC"XND_OH

This compound is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-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): 8 (ppm) 11.45 (s, 1H), 8.22
(s, 1H), 8.12 (d, TH), 7.78 (s, 1H), 7.67 (d, 1H), 7.37 (d, 1H), 7.18 (s, 1H), 7.08 (dd, TH),
7.02 (d, 1H), .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-Chloro-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- (5- Chl or 0- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid
[1-(2-azepan-1-yl-ethyl)- piperidin-4-yl]-amde cl 0 ~ o/ HHN M -92-
Thi s conmpound i s synthesized from 4-(5-chl oro-benzof uran- 3-yl net hoxy) -1
H 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 (ESI): 549
[ MtH ', 1H- NVR (DMSO-de): S (ppm) 10.98 (br s, 11-1), 812 (s, 1 H), 7.68
(d, 1 H, 7.53 (d, 11H, 7.0 - 7.2 (m -®@F, 6.65 (d, 1 H, 5.43 (s, 2H),
3.7 (m 1H), 2.35 - 2.65 (m 12H), 2.1 (m 2H), 1.8 (m 2H), 1.5 --1.6 (m
8H) . Exanpl e 44 4-(5-Chl oro-benzof uran-3-yl net hoxy)-1 Hindol e-2-carboxylic
acid {1-[2-(4-hydroxy-piperidin- 1-yl)-ethyl]-piperid in-4-yl}amde cl ~y0 o
HHCN~- Nat)H This conpou osynt hesi zed from
4- (5-chl or o- benzof uran- 8-yNgef hoky) -1 H-1ndol e-2- carboxylic acid (97, see
exanpl e 42) and am ne 21 anal ogously to the nethod described in exanple 1.
Yield: 50 ng (24% . M5 (ES!'): - [MtH ', 1 HNWR (DMSO-de): b (ppm 11.45
H)
H)

(s, 1 H, 822 (s, 1 H, 8.12 ( 7.78 (s, 1 H), 7.67 (d, 1 H), 7.37
(d, 1 H, 7.18 (s, 1 H), 7.08

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy}-1H-indole-2-
carboxylic acid {97, see example 42) and amine 14 analogously to the method described in
example 1. _

Yield: 85 mg (45%). MS (ESI): 565 [M+H]', TH-NMR (120°C, DMSOQ-ds): & {ppm) 11.29 (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, 18H), 1.75- 2.2 {m, BH), 1.00 (d, 3H).

Example 46

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

Cl P

EIE?%;‘C"}_ND_OH |

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-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-ds): & (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).



7.02 (d, 1 H, 6.67 (m 1 H, 533 (s, 211), 4.49 (b, 1 H, 3.7 (m 1 H),
3.4 (m 1 H, 2.85 (m 2H), 2.7 (m 211), 2.5 (m 2H, 2.35 (m 211), 1.95
(m 4H), 1.25 - 1.8 (m 8H). Exanple 45

4- (5- Chl or o- benzof ur an- 3-yl met hoxy) -1 Hi ndol e- 2-carboxylic acid
(1-12-((3S, 4S) - 4- hydroxy- 3-net hyl -pi peridin-1-y

)-ethyl]-piperidin-4-yl)-amde -93- C \ yo OHH VN--\~__ND-CH This
conmpound i s synthesized from

4- (5-chl or o- benzof ur an- 3- yl et hoxy) - 1Hi ndol e-2- carboxylic acid (97, see
exanpl e 42) and am ne 14 anal ogously to the nethod described in exanple 1.

Yield: 85 4590, M5 (ESI): 565 [MH]', 1 H-NWR (120C, DVEO-d6): d (ppn)
11.29 (br s 7 8.2 (d, 1H) 8.1 (s, i H, 7.74 (s, 1 H, 7.57 (d, 1
H, 7.34 (d, 1 H, 7.22 (s, 1 H, 7.09 (m 1H), 6.72 (d, 1H), 5.39 (s, 2H),

2.6-4.1 (my &d jor %eﬁé)ﬁ&@%ﬂ%ﬁﬁ&gy 1I]I-1r%le(-21c:argé'>%kc ac@ﬁqfé)@ @85, 4S)-4~

4- (5- Chl or o- benzof uran- 3- H- i ndol car boxylic acid

1- [ (S) - 2- (Awspdly axsethyfbpkp@wdl@mryl)ﬂnrwjlppneaﬁyﬁvl}rﬂ"ﬂ%q digydroclapide . 5 de

di hydrochloride d \ 0 0 E_H H JNNaCH This conpound is synthesized from
4- (5-chl or o- benzof ur a+n- 3- Xy)-1H i ndol e-2- carboxylfc acid (97, see

exanpl e 42) and ani ne 5'an sly to the nethod described in exanple 1.

@4’
H N

C}Q

This compound is synthesized from 4-(5-chloro-benzofuran-3-ytmethoxy)-1H-indole-2-
carboxylic acid (87, see example 42) and amine §6 analogously to the method described in
example 1.

Yield: 123 mg (64%). MS (ESI): 579 [M+H]", 1H-NMR (DMSO-dg): 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), 5.1 (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| Iuoro—benzofuran-s-y!metiaoxy)-'l H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-
quinolizin-1-ylymethylj-piperidin-4-yl}-amide dihydrochloride

s
F
(]
[0}
@?H
N H
HﬁCN =



Yield: 125 mg (71%9. Ms (ESI): 565 [MtH]', 1H NVR (DMSO-de): S (ppnm) 11.5
(s, 1H, 10.3 -103 (br, 2H, 852 (d, 1 H, 8.24 (s, 1 H, 7.75 (d, 1 H,
7.68 (d, 1 H, 7.35 (dd, 1 H, 7.23 (s, 1 H, 7.1 (dd, 1 H, 7.03 (d, I H,
6.7 (d, I H, 5.35 (s, 2H), 5.1 (br, 1 H, 405 (m | H, 2.7 - 3.7 (m
12H), 1.7 - 2.1 (m 8H), 1.35/ 1.3 (d, 3H) (rotaners). -94- Exanple 47

4- (5- Chl or o- benzof ur an- 3-yi net hoxy) - 1H i ndol e- 2- car boxylic acid
{1-1(S)-2-((3S, 4S)-4- -95-

hydr oxy- 3- met hyl - pi per}di n-1-yi)-propyl) - pi peddi n-4-yl ) -am de

di hydrochloride 0 C C O 1/ HNOH This conpound is synthesized from
4- (5- chl or ghigebRpoUHIIS syhthesirel hemwﬁlﬂuurd-mﬁbferaasyamémemhmn@@ed (97, see

exanpl e 42) and _am n b6 anal 0 ousl to the method descr.i be exanpl e 1.
Yiel d: 123 °agopliesgid fl@é)ﬁpEﬁﬁaF tiog sge peipwy and apip %@@'ﬂ&fﬂe@%wﬁ) 11.5

(5,11, Wedmedfishotien. 200, B.52 (4, 110, 8,26 (s, 14, 7,77 (d. 11 1),
7.68 (d, 119@5) gn % el éﬂ 7.03 (d,
11-1), 6. 7Y 4$m9)(22 /*QEM%éESl |§P93EIMIHIb1H NMEb “@Cbge)( ppmi11)5 32"8. - 3.9

(m 13H), 3198 @mr 248, @mz@Hﬁ 1H1; $ds5 1#?)*925(& 94)2¢<3(d3m),7§5?rﬁpﬁ2 1(1 (1

4- (4- Fl uor o- benzofuran- - carboxylic aci

0aR) - 1- ( ociBHif B (rqmor%g.wrnyﬁy %ﬂﬁms;a(g.%@rﬂe.m RBLb B,
di hydrochi gri_de1 fm 0120,

Synthesis of 4-(4-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (104);

This compound is synthesized from 2-fluoro-6-hydroxy-benzaldehyde analogously to the

method described for 87 {see example 42),
Yield: 220 mg (49%) of white crystals. MS (ESI); 324.3 [M-HJ.

Example 49

4-(4-Fluoro-benzofuran-3-yIimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
“1-yi}-ethyl]-piperidin-4-yl}-amide dihydrochloride

Q
/

é@«"
y EC"'\—NQ_OH

This compound is synthesized from 4-(4—ﬂuoro-benzofuran-3-y|methoxy)-1 H-indole-2-
carboxylic acid {104, see 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-dg): & (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, 1H), 7.03 (d, 1H), 8.7 (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).



HHOCNH-95- This conmpound Is synthesized from

4- (4-fl uoro-benzofuran-3-yl net hoxy)-1 Hindol e-2- carboxylic acid (104)
(preparation see below) and am ne 61 anal ogously to the nmethod described in
exanple 1. Yield: 49 ng (22.5%. MS (ESI): 559.3 [MtH]', 1H- NWVR (DMSO-d6): b
(ppm 11.5 (s, 1H), 10.5 (br d, 1 H), 10.2 (br d, 1H, 8.45 (m 1H), 8.25
(s, 1H), 7.5 (d, 1 H, 7.38 (m 1 H, 725 (m 1 H, 7.1 (m 2H, 7.03 (d,
1H, 6.7 (d, 1 H, 53 (s, 2H, 4.0 (mggb, H, 2.8 - 3.6 (m 14H, 1.3 -
2.1 (m 12H). Synthesis of

4- (4-fl uoro-benzof uran- 3- vl met hoxy) - 1Hi ndol e- 2- carboxylic acid (104): This
conpound i s_synt hgﬁi zed from 2-fl uoro-6-hydroxy-benzal dehyde anal ogously to
the nmetho Reed for 97 (see exanple 42). Yield: 220 ng (49% of white
crystals. Ms (ESI): 324.3 [MH'. Exanple 49

4- (4Fl uor o- - e Te), o HE 5 L4 '

(1 [2- (4 nyHiEspeiaR ol o o BB SIE(/ARIGIOR - CoRfldlo

di hydr ochl oqiirdizit®1-yfmehg]-piperidicCitylHanidegihydracsiogésmpound is synt hesi zed from
4- (4- benzof uran- 3~yl net hoxy) -1 Hindol e-2- carboxylic acid (104, see exanple
48) and am ne 21 anal ogousl the nethod described in exanple 1. Yield:
100 ng (61% . Ms (ESI): 53 ', 1 HHNWR (DVMBO-d6): 6 (ppm) 11.45 (s,

This compound is synthesized from 4-(benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
(105) (preparation see below) and amine 61 analogously to the method described in
exampie 1. |

Yield: 68 mg (34%). MS (ESI); 541 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.56 (s, 1H), 10.5
(brd, 1H), 10.2 (br d, 1H), 8.5 (¢, 1H), 8.18 (s, 1H), 7.72 (d, 1H), 7.6 (d, 1H), 7.25~-7.35 (m,
3H}, 7.12 (d, 1H), 7.03 (d, 1H), 6.75 (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-ylmethoxy)-1H-indole-2-carboxylic acid {105):

This compound is synthesized from 2-hydroxy-benzaldehyde analogously to the method
described for 97 (see example 42).

MS (ESI): 306 {M-HT, 1H-NMR (DMSO-ds): 3 (ppm) 12.8 (br s, 1H), 11.7 (s, 1H), B.15 (s,
1H), 7.73 (d, 1H), 7.58 (d, 1 H), 7.33 (dd, 1H), 7.29 (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-ylmethoxy)-1H-indole-2-carboxyfic acid {1-[2-(4-hydroxy-piperidin-1-yi)-
ethyl]-piperidin-4-yl}-amide



10 5 (br, 1H), 10.35 (br, 1 H), 8.48 (d, 1H), 8.23 (m 2H), 7.5 (d, 1 H),
7.35 (m 1H, 7.2 (s, 1H, 7.1 (m 1H), 7.03 (d, 1 H, 6.7 (d, 1H), 5.3 (s,
2H) 5.05 (br, 1 H, 405 (m 1H, 2.9 - 3.75 (m 13H), 1.65 -- 2.1 (m
8H). -96- Exanpl e 50 4-(Benzofuran-3-yl met hoxy)-1Hindol e- 2- carboxylic acid
{1-j (1S, 9aR) - 1- (oct ahydro- quinolizin-21-yl)nmethyl]-piperidin-4-yl}-amde

di hydrochloride O a o 0 6~~NHC'" N This conpound is synthesized from

4- (benzof uran-3-yl net hoxy)-1 H I ndol e-28¢arboxylic acid (105) (preparation
see below) and am ne 61 anal ogously to the nethod described in exanple 1.
Yield: 68 ng (34%. M5 (ESI): 541 [M+H ', 1H NVR (DVMSO-de): 6 (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. ~@5 (m 3H), 7.12 (d, 1 H, 7.03 (d, 1 H),
6.75 (d, 1H), 5.57 (a, 2 4.1 (m 1 H, 2.8 - 3.6 (m 14H), 1.3 - 2.1
(m 12H). Synthesis of 4-ibengofuran-3-vl nethoxvl -1 Hindol e-2-carboxylic
acid (105), This conpound is™~gynthesized from 2-hydroxy-benzal dehyde

anal ogously to the nethod descrl bed f 97 (see exarrpl e 42) I\/B (ESI'): 306
[ M Hr, H—NI\/R(DI\/SOdG) W (br_s, : 11 7 (s, 1 , 8.15 (s,

1 H, 7.73 (d, | , 758(d 7.29 (dd, 11 1), 7.15
(dd, 1 H, 7.05 (s 1H), 7.02 7(d, |-|1H)|,| 38 (s, 2H). Exanple
51 4-(Benzofuran-3-yl net hoxy) - 1H i ndol e- 2- car box

{1-12- (4- hydr oxy- pi peridin-1-yl)-
This compound is synthesized analogously to example 1 from 4-(benzofuran-3-yimethoxy)-

1H-indole-2-carboxylic acid, 105 (see example 50} and amine 21.

MS (ESI): 517.2 [M+H}’, 1H-NMR (DMSO-dg): 8 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.1 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 {t, 1H), 7.28 (d, 1H), 7.18 (s, 1H), 7.09 {t, 1H), 7.01 (d,
1H), 6.71 (d, 1H), 5.35 (s, 2H), 4.48 (d, 1H), 3.71 {m, 1H), 3.39 (m, 1H), 2.84 {(m, 2H), 2.69
(m, 2H}, 2.35 (m, 4H) 1.98 (m, 4H), 1.69 (m, 4H), 1.48 {m, 2H), 1.34 (m, 2H).

Example 52

4-(Benzofuran-3-ylimethoxy)-1H-indole-2-carboxyiic acid {1-[2-({35,4S)-4-hydroxy-3-methy!-
piperidin-1-yl)-ethyl]-piperidin-4-yf}-amide

ey
N CNxQ

This compound is synthesized analogously to example 1 from 4-(benzofuran-3-yimethoxy)-
1H-indole-2-carboxylic acid (105, see example 50) and amine 14.

MS (ESI): 531.2 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.11 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 (1, 1H), 7.28 (£, 1H), 7.19 (s, 1H}, 7.09 (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), 2.65-2.91 (m, 5H),
2.34 (m, 4H), 1.83-2.04 (m, 3H), 1.65-1.77 (m, 3H), 1.27-1.63 (m, 5H), 0.85 (d, 3H).

N0



ethyl]-piperidin-4-yl}-amde -97- ~ OO0 6~N~NNCN HHN rOH This conpound
is synthesized anal ogously to exanple | from 4-(benzof uran- 3-yl net hoxy) -
1H-i ndol e- 2-carboxylic acid, 105 (see exanple 50) and anmine 21. M5 (ESI):
517.2 [M+tH ", 1H NWMR (DMSO-de): b (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.1 (d,
1H, 7.72 (d, 1 H, 7.61 (d, 1 H, 7.35 (t, 1 H, 7.28 (d, 1 H, 7.18 (s, 1
H, 7.09 (t, 1 H, 7.01 (d, 1H), 6.71 (d, 1H), 5.35 (s, 2H), 4.48 (d, 1H),
3.71 (m IH), 3,39 (m 1H), 2.84 (m 2H)gg2.69 (m 2H), 2.35 (m 4H) 1.98
(m 4H), 1.69 (m 4H), 1.48 (m 2H), 1.34 (m 2H). Exanple 52

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

{1-12-((83S, 4S) - 4- hydr oxy- 3- net hyl -

pi peri di n- 1IExdmpledBy| | - pi peridin-4-yl}-amide / \ o o / O &N HHN\ //
N~OH This conpound is synthesized anal ogously to exanple | from

50) ana_ an hBenadtg RO aé‘q‘i’ﬁﬁf%ofv%@ﬁﬁﬁ ’((%v%%'?ys& %P@Bﬁﬁfe WY
(s, 1H) 8grapw]sp;peh&hq,4;8}1émﬁd 1H, 7.72(d, 1 H, 7.61 (d, 1 H, 7.35 (t,
1H, 1H, s,lH),709(t1H) 701(d

O
p

Cm@}@

This compound is synthesized analogously to exampie 1 from 4-(benzofuran-3-yimethoxy)-
1H-indole-2-carboxylic acid, 105 (see example 50) and amine 50.

MS (ESI): 531.3 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.11 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 (%, 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, 1H}, 2.97 (m, 1H}, 2.6~
2.9 {m, 4Hj}, 2.0-2.35 (m, 4H), 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, 3H).

Example 54

4-(Benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-{(35,45)- 4-hydroxy-3-
methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

Q
.

WE@“}Q..OH

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.



1H, 6.720 (d, 1 H, 535 (d, 2H), 4.47 (d, 1 H, 3.7 (m 1 H, 3.3 (m 1
H, 2.65-2.91 (m 5H), 2.34 (m 4H), 1.83-2.04 (m 3H), 1.65-1.77 (m 3H),
1.27-1.63 (m 5H), 0.85 (d, 3H). -98- Exanple 53

4- (Benzof ur an- 3-yl met hoxy) -1 H i ndol e-2-carboxylic acid
{1-[(S)-2-(4-hydroxy-piperidin-1-yi)- propyl]-piperid in-4-yl)-amde O~ H
H N ~N~OH This conpound is synthesized anal ogously to exanple 1 from

4- (benzof ur an- 3-yl met hoxy) - 1H i ndol e=#car boxylic acid, 105 (see exanpl e
50) and amine 50. Ms (ESI): 531.3 [MrH', 1 H NMR (DI\/SO d$): 6 (ppm 11.48
(s,lH) 8.17 (s, 1H),811(d 1H, 772(d 1 H, 7.61 (d, 1 H, 7.35
EZI’ , MB.(E91)(345. 2MEH]™ ﬂPiN?Rc{DMSOhBa) 57pfd) 1148 (5, Hj), 8:17Q4, 160l.8.11 (H) 6-2737
(m 1 1,19 a7zt enly iy Gaed b b i n R o 7 3 Qo (5
?1H)i3 1. 4]c fLHﬁS(YIﬂ(d 3&0),,53513 PH3R81.43(d, 113,71, 980, (%59%92 (mBHNRBe (hAH),
{1([?2)202‘23? g—é) .ﬁyﬁy@&l—@‘f&dﬁn Shif 1P, F) 25 58 (m, 4H), 0.89 (d,

met hy! - pi ale)r,odsmdmj) propyl]-pi peddin-4-yl}-amide OO \ I HHOCN--N--CH
Thi s conmpound is synthesized anal ogously to exanple 1 from

4- (benzof uran-3-yfinethoxy)- 1 Hindole-2-carboxylic acid, 105 (see exanple
60) and am ne 56.

Example 55

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-
quinolizin-1-yhmethyi]-piperidin-4-yl}-amide dihydrochioride

:
o
0
C0-
N

This compound is synthesized from 4-(8-fluoro-benzofuran-3-ylmethoxy)-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-dg): & (ppm) 11.55 (s, 1H),
10.63 (br d, 1H), 10.35 (br d, 1H), 8.5 {m, 1H), 8.2 (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), 6.7 {d, TH), 5.35 (s, 2H), 4.0 (m, 1H), 2.6~
3.6 (m, 14H), 1.3~ 2.1 (m, 12H).

Reaction Scheme 14:




-99- M5 (ESI): 545.2 [MtH *, 1H-NVR (DVBO-d6): 5 (ppm) 11.48 (s, | H), 8.17
(s, 1H), 8.11 (d, 1 H, 7.72 (d, 1 H, 7.61 (d, H, 7.35 (t,1 H, 7.29
(t, 1 H, 7.19 (s, 1 H, 7.09 (t, 1 H, 7.01 (d, 1H), 6.71 (d, 1H, 5.35
(s, 2H), 4.43 (d, 1H, 3.71(m 1H), 2.59-2.92 (m 6H), 2.31 (m 1H) 2.22
(m 11-1), 2,01-2.17 (m 2H), 1.88 (m 2H), 1.66-1.76 (m 3H), 158(m
4H), 0,89 (d, 31-1), 0.86 (d, 31-1). abarrple 55

4- ( 6- Fl uar o- benzof ur an- 3-yl net hoxy) - 1" FFi'ndol e- 2- carboxylic acid (1- [(1

S, 9aR) - 1- (oct ahydro- quinolizin-1-yl)methyt]-piperidin-4-yl}-amde

di hydrochloride FIny O NHNH “uJ This conpound is synthesized from

4-(6-fl uoro- benzofuran 3 yl met hoxy) -1 (i ndol e-2 carboxylic acid (106)
(preparati on se? ﬁ m ne 61 I ogousl y of’f he met hod descri bed | n
exanmple 1. el 41. S8 oxathdS, o~ 559 1H NVR ?'ﬂ/d

(ppm 11.5 (s J.da)o;. 63 YaBR d 1&085 ~ 1§k 11- 1)
8.2 (s, 1 ), 7‘72*'(d 11- 1)'—"7 (dd—-i—l-=1 7‘325—€-m—-l 2 (m |
H, 7.1 ( H, 7.03r/d, 11-1), 7(d | HR 5. 35 (s, 2H)H4 (mIH),
2 - 3.6 (m 14H), 1.3 -9#2.1 (_rp 12H) Reaction Schenme 14: -100 y' r r
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Synthesis of 4-{6-fluoro-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid {106):

(1)  Step A: (3-Fluoro-phenoxy)-acetic acid ethyl ester (107)

3-Flucro-phenol (100 g, 882 mmol) is dissolved in acetone (250 ml} and after addition of
chloro-acetic acid sthyl ester (114 ml, 1.07 mol) and K2CQO3 (249 g, 1.78 mol} the mixture is
refluxed for 24h. After cooling down to 0°C, the mixture is filirated and the filtrate is
evaporated under reduced pressure. Yield: 198 g (100%) of a red oil.

{2)  Step B: 2-(3-Fluoro-phenoxy}-3-oxo-succinic acld diethyl ester (108)

80% NaH in mineral oil (19.5 g, 488.4 mmoi) is covered with 600 ml of dry diethy! ether.
Ethanoi (28.1 ml, 444 mmoi) is added dropwise within 25 min. Then oxalic acid diethyl ester
{66 ml, 488 mmol} is added dropwise within 20 min. After 10 min stirring at room
temperature, the mixture is heated to reflux. A solution of 107 (88g, 444 mimol) in 80 ml of.
dry diethy! ether is added dropwise within 30 min and the mixture is aliowed to reflux for 1
hour. After cooling down to room temperature, the reaction mixture is poured on 2M HCI
{400 ml) / 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
silica 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)
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4- (6-f 1 uoro- benzof uran- 3- vl met hoxy) - | Hi ndol e- 2-carboxylic acid (106): (1)
Step A: (3-Fluoro-phenoxy)-acetic acid ethyl ester (107) 3-Fl uoro-phenol
(100 g, 892 mml) is dissolved in acetone (250 m) and after addition of
chioro-acetic acid ethyl ester (114 m, 1.07 not) and K2CO3 (249 g, 1.78
nol ) t

he m xture is refluxed for 24h. AL(#er cooling down to OC, the mxture
is filtrated and the filtrate is evaporated under reduced pressure. Yield:
198 g (100% of a red oil. (2) Step B 2-(3-Fl uoro phenoxy) 3 oxo succi ni c
acid diethyl ester (108) 60%NaH in mneral oil 1(0 S
covered wi t h0&(06 gn22103 mino)) isidissaiyed 81248 ml of EpaiRdiio!S @k@nf ?H'f“”‘ilﬂ@fd Pfﬁ’ﬁ)l ) is

added dr opm%@%dgg A \Qh@réasﬂﬁqﬁ Tea@ggmmmg i@w@%ﬂn& & f&%orﬁérﬁﬁeratﬁféﬁ THan 488

mmol) is ad ropw se wt 10 mn stlrring at room

t enper at ur ethetnmnuml&DW prdo A&kgobigerand eeracied with digth ether The OHS@WC("B‘iji arg44
rmol) in 80, h‘ﬂFrﬁfe %P?J s@&lﬁ'l‘ﬁrsuffaﬁe AR éﬂlﬁ%&bo‘?ﬁe&“ﬁﬂ%‘ druddCoroduet ignd the
mxture is & hour’. "After cooling down to room

terrperatureusadh@thee‘eﬁtﬁfwftﬁwtfuﬁbefl%l"ﬁi@ﬂ@'ed on 2M HCI (400 m) / ice (400
g) and ex”?féFde‘i’?.r’Pt(ﬁhﬂcﬁtagbéhcﬁ&h%ﬁs %Emezmrmﬂmrcmm mmsed;b' 5 @b v7es

sodi um sul fat'e tatrate eva de pro | S purlfled by

filtration tidefH), 88R (dska1gkl7. @dﬂd@ﬁl”‘&d@@%@b%) He3édh8Hh: 1132 (t Iﬁf‘ﬁpﬂ?eat i on gave
140 g of ang6dtioh fave BRBUSEAFTHR!6-Ribbtituted benzofurane.

{4)  Step D: 6-Fluoro-benzofuran-3-carboxylic acld ethyl ester (110)

109 (40 g, 142.7 mmol) is dissolved in 300 fnl of a DMSO and after addition of sodium
chloride (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 allowed 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 (DMSO-dg): 5 (ppm) 8.77
(s, TH), 7.92 (dd, 1H), 7.68 (dd, 1H), 7.29 (ddd, 1H), 4.35 (g, 2H), 1.32 (t, 3H).

{§)  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 mmo!) 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 m! of a 1M NaOH solution is added very slowly. The the
rmixture is filtrated over celite and evaporation under reduced pressure gave 5.3 g of a yellow
oil.

(6)  Step F: 4-(6-Fluoro-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 14-
tert-butyl ester 2-ethyl ester (112)
141 (2 g, 12 mmol), 102 (3.7 g, 12 mmol), triphenyiphosphine (9.4 g, 36.1 mmol) and DIPEA

(6.2 ml, 36.1 mmol) are dissoived in 50 ml of THF and cooled fo 0°C. Then 40% ethyl
azodicarboxylate solution in THF (15.7 ml, 36.1 mmol) is added dropwise. After completed



could be renoved using a separatoty funnel. Yield: 132 g (100%9. (3) Step C
6- Fl uor o- benzof uran- 2, 3-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 mxture slowy warned up to room
tenperature. Than -the m xture is poured onto 1 kg of ice and extracted with
di ethyl ether. The organic |layers are washed with brine, dried over sodium
sul fate, filtrated and evaporated. The ¥2ude product is wused in the next
step without further purification. Yield: 19.7 g (32% of a yellowoil. M
(ESI): 281 [MtH', 1H NVR (DVMSO-d6): 6 (ppm 7.88 (dd, 1 H, 7.82 (dd, 1

H, 7.35 (slighion %hd‘ﬁmctuf’e @%ﬂm fof1 H‘Qh (Tlc?c%n(rél) at?rl‘bl’ henlthé niktlire i bl)afom@d

cyclisation gave excl usivel substi tut ed benzof ur ane.

6- Fl uor o- H&Weoredread_PressHiey TqSE‘“S@I Hlutedpith ety %‘Petﬁtiﬂ?}sh%gat('%'*%o&MZ 7
mmol ) is dérﬁﬁ@dc}{-%gluhdh aﬁ’@dmd &ver ﬁaﬁﬁpmaemébﬁfduad@lpﬁm@a 1 Figdpdi um

chloride (16.7 wat er ) the mxture is stirred for

4h at 160(9“"{@@9%’8!"%(8%' @P‘ﬁ)‘%%ﬂﬁx?%?? (ﬂlgktS!PF%QeW Then the mixture is all owed
to cool dowggandg G{Z@gpdf%tréﬂlm! S twhwmw mtmm@smg@eda) %(ﬁbrﬁFQhZ’&d in

et hyl acetate, was and over_sodi um sul fate.

Evapor at i ottghve (ddq 1), 4.58r(dd Hr)-e7d5:b& 1H1M%|3@h 7140 (f“u?ﬁhgrwpu? 7 £P &8, ]

filtrat I | 8). Yield: 7.8 269
of o yel Lo et 2 o O R T OiRo 6) . b (ppm 877 (5,

1H), 7.92 (dd, 1H), 7.68 (dd, 1H), 7.29 (ddd, 1H), 4.35 (g, 2H), 1.32 (t,
3H). (5) Step E: (6-Fluoro-benzofuran-3-yl)-nethanol (111) 1 M

UAI H4- sol ut ifpn | Steg: 4165Fﬁof6-beﬂz%ﬁ9raﬂmq}|&1etr@x L1 HUrRdlesp-hrbbRPlidAci#f THE and
cooled to 0 ' 110 7.9 9, 37.9 mol ) is dissolved in 100 M of ThlF and

added dropw se wWit%in 30 nin. After conpleted addition the m xture is

aIIovvedto t rt I re |s, cool ed 15C
e Lokl Pordl o SR TAEL e B B G VRR A o
filtrated aftersadditioniof §Odnsbilets AP12rmg,i 132 mmadirihe mikhere ¢ stirred Surr2d (D eorfroB g of a
yel I ow at 85°C. Then the organic solvent are removed under reduced pressure. The residue i 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 ethl acetate.

Yield: 520 mg (60%) of colorless crystals. MS (ESI): 324 [M-HJ, 1H-NMR (DMSO-d): d
{(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), 6.72 {d, 1H), 5.38 (s, 2H).

Example 56

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl}-ethyl]-piperidin-4-yl}-amide dihydrochtoride
F

.
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oil. 16) Step F: 4-(6-Fl uoro-benzofuran-3-yl met hoxy)-indol e-1, 2-di carboxylic
acid 1- tert-butyl ester 2-ethyl ester (112) 111 (2 g, 12 mmol), 102 (3.7

12 mol ), triphenyi phosphine (9.4 g, 36.1 nmol) and DIPEA (6.2 nm, 36.1
mmol ) are dissolved in 50 mMl of THE and cooled to OC. Then 40% et hyl
azodi car boxyl ate solution in THE (15.7 m, 36.1 nmol) is added dropw se.
After conpleted -102- addition the mxture is stirred for 16h (TLC control)
at rt. Then the mxture is evaporated under reduced pressure. The residue
s diluted with ethyl acetate, washed sdf3-NaHCO3- and NaCl-sol ution, and
dried over Na2SO4. The crude product is purified by Flash- chronatography
(et hyl acetate 1 hexanes (1:9), silicagel). Yield: 1.2 9 (22% of ared oil.

S (ESL): 48 dopblic s BhihBR LMAO dhonS ogmmbars Sty BHndoe 273 (40, 1
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H-i ndol e- 2-car boxyl i ¢ aci sol ye
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ani c |vent are renp e ce s e. e
residue is 2"80?)1' i), 5@3a(ﬁd“i)r@§§é%lzw 15Fp (?M"ﬁ&l“ (?5T‘He1 Ptiii fﬁdﬂhégﬁls
filtered off;a q FHIBQF under high vacuum The crude product (800ny) is
recrystalli zed fromethi acetate. Yield: 520 ng (60% of colorless crystals.
M5B (1=Sl): 324 IMH", 1 HNW (DVMSO-de): 6 (ppn) 12.8 (br s, 1 H, 11.7
(s, 1 H, 8.18 (s, 1H), 7,73 (dd, 1 H), 7.57 (dd, 1 H), 7.18 (dd, 1H),
7.15 (d, 1"Exan7!:_>lé’§7(s 1H, 7.02 (d, 1H, 6.72 (d 1H), 5.38 (s, 2H).

Exanpl e uor o- benzof ur an- 3-yl net hoxy) -1 H-indol e-2-carboxylic acid
{1-] 2- (4-hydroxy-pi peridin-
4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-({38,48)-4-hydroxy-3-

methyl-piperidin-1-yl)-ethyl]-piperidin-4-yi}-amide dihydrochloride
F

2
0
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N H—CN_\—NQ-"OH

This compound is synthesized from 4-(6-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {106, see example 55) and amine 14 analogously to the method 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), .72 (d, 1H), 5.35 (s, 2H), 2.6 ~4.2 (m, 14H), 1.75~2.2 (m,
8H), 0.83 {d, 3H). |

Example 58

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



1-yl)-ethyl]-piperidin-4-yl)-amde di hydrochloride FO N O HN

-103- This conpound is synthesized from
4- (6-ffuoro-benzofuran-3-yl met hoxy)-1 Hindol e-2- carboxylic acid (106, see

exanpl e 55) and am ne 21 anal ogously to the nmethod described in

Yield: 70 ng (38%. MS (ESI): 535 [MeH', 1 H- NMVR (DMBO-de): 6 (ppm

(s,

H),

7.7 (dg?’l H, 7.6 (dd, 2H), 7.15 - 7-38%(m 2H), 7.1 (dd, | H, 7.03 (d, 1
5.35 (s, 2H), 5.0 (br, 1 H, 4.05 (m 1 H, 2.9 - 3.7 (m 13H), 1

10.55 (br, 1 H), 10.45 (br, 1 H, 8.5 (br d, 1 H, 8.2 (s,

(m OH). Exanple 57 4-(6-Fl uoro-benzofuran-3-yl net hoxy)-1
H i ndol e- 2-carboxylic a€id (1-[2-((3S, 4S)-4-hydroxy- 3-

met hyl - pi peridin-1-yl)-et
C??N~OH H H-CN-\I'I ~\ Thi
4- (6-fl uoro-benzof uran- 3-yl
exanpl e 55) and am ne 14 anal

-l peri din-4-yl)-am de di hydrochl oride F
mppund i s synt hesized from
hoxy)-1 Hindol e-2- carboxylic acid (10
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This compound is synthesized from 4-(6-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {106, see example 55) and amine 50 analogously to the method described in
example 1. :

Yield: 75 mg (39%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-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)}, 6.71 (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 59

4-(6-Fiuoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-{{35,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide
F

o

4

Q:E'?%;—C"}NQ.OH

This compound is synthesized analogously to example 1 from 4-(6-fluoro-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 106 (see example 55) and amine 56.

MS (ESI): 463.2 [M+H]", 1H-NMR {DMSO-dg): 5 (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 (t, 1H), 7.01 (d, 1H), 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

-CN--\ OH

exanpl e 1.

11.5
1H,

1.7.

0~0

6, see

ously to the nethod described in exanple 1.



Yield: 135 mg (71 %. MS (ESI): 549 [MtH °, 1H-NVR (DMBO-de): S (ppm 11.5
(s, 1H, 10.65 (br, 2H), 8.52 (d, 1H), 8.2 (s, | H, 7.72 (dd, 1 H, 7.58
(dd, 1 H, 7.24 (s, | H, 7.2 (m 1 H, 7.1 (dd, 1H, 7.04 (d, 1 H), 6.72
(d, 1H, 5.35 (s, 2H), 2.6 - 4.2 (m 14H), 1.75 - 2.2 (m 8H), 0.93 (d,
3H). Exanpl e 58 4-(6-Fl uoro-benzof uran-3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid {1-((S)-2-(4-hydroxy- pi peridin 1-yl)-propyl]-piperidin-4-yl}am de

di hydrochloride -104- F O 4 i ~ H~N~ Q-I Thi s corrpound i s synthesized
from 4-(6-fl uoro-benzof uran- 3- -yl msthoxy)0 [ Hindol e-2- carboxyllc acid
(106, see exanple 55) and am ne 50 anal ogousl y to the rret hod descri bed in
exanple 1. Yield: 75 ng (39%. MS (ESI 549 VR ( DMSO-d

(ppm) 11. 55, §H I!mﬁ(rrtleHB1641‘D'(87(m (3H), 15%(15321-()d1 ?414(1') 2H), 09 (%3Hh1 1
7.72 (dd, @6 I?F(dd 11-1), 7.24 (s, 11-1), 7,2 (m 1H), 71 (dd, 11 1),
7.03 (d, 198 (4, 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 (rotaners). Exanple 59

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

{1-[(3)-2-%%@;)604-
hydr oxy- 3- peridin-1-yl)=propyl]-piperidin-4-yl)-amde F O O
6~X- CW

4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-{(1S,9aR)-1-(octahydro-
quinolizin-1-yl}methyl)-piperidin-4-yl}-amide

e
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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 (ESI): 559 [M+H]', 1H-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), 6.68 (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-yilmethoxy)-1H-indole-2-carboxylic acid (113):

This compound is synthesized from 4-fluoro-phenol analogously to the method described for
106 (see example 56). o
MS (ESI): 324.2 [M-HJ, 1H-NMR (DMSO-dg): & {ppm) 12.81 (br s, 1H), 11.7 (s, 1H), 8.24 (s,
1H), 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).



H//l]~~~~~~ ~N -OH Thi s conpound is synthesized anal ogously to exanple |
from4-((6-fluoro-benzofuran-3- yinmethoxy)-1H i ndol e-2-carboxylic acid, 106
(see exanple 55) and amne 56. M5 (ESI): 463.2 [MtH', 1 HNWR (DMSO-d5): b
(ppm) 11.48 (s, | H, 8.19 (s, 1 H, 811 (d, 1H, 7.71 (dd, IH), 7.58 (dd,
1H), 7.19 (m 2H), 7.09 (t, 1H), 7.01 (d, 1H) 6.7 (d, 1H), 5.34 (s, 2H),
4.43 (d, 1H), 3.71 (m 1H), 2.58-2. 92 %Bé 2.31 (m 1H, 2.22 (m 1H),
2.02-2.18 -105- 2H), 1.89 (m 2H), 78 (m 3H), 1.42-1.59 (m 2H),
1.2-1.4 (m 2H), 0.9 (d, 3H), 0.86 (d, 3H). Exanple 60

4- (5- Fl uor o- benzof ur an- 3-yl net hoxy) -1 Hindol e-2-carboxylic acid (1-[(1
S,9aR)-1-(B;@Md1o- qui nolizin-1-yl)nmethyl]-piperidin-4-yl}-amde F\ 0 OH
HC H / HThis conmpound is synt hesi zed from

4- (5-fl uoro- benzof uran- 3-yl net hox -1 Hindole-2- car box%b!lc acid (113)

( pr epar at i4elf- Fweo-b@'nzomra Imeth 'MQ@WIVW{ﬂ%( dive-pingedior i bed in
le 1. 559 [ M 1 H NVR (DVBO-de): 6
Cppmy. 11, JSVY plﬂ%%mw’é%g'ﬁ'dé@p%'gm (d, 1 [, N e (dd, 1 H§ 7.48e%dd;
1H, 717(m '2H), 7.08 '7.0(d, 1 H, 6.68 (d, 1 H, 5.35 (s,
oH), 3.75 (m 1 H). 2. /(m 4H) | 247(m 1H, 2.25 (dd, 1 H, 1.2

- 2.05 (m 20H).

N HC“'\_NQOH

This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethaxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine 21 analogously to the method described in
example 1.

Yield: 180 mg (57%). MS (ESI): 535 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.65 (br, 1H), 10.55 (br, 1H}, 8.51 (br d, 1H), 8.25 (s, 1H), 7.65 {m, 1H), 7.45 (dd, 2H), 7.2
(s, 1H), 7.05 = 7.16 {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>iylic acid {1-]2-((3R,4R,58)-4-
hydroxy-3,5-dimethyl-piperidin-1-y)-ethyl}-piperidin-4-yl}-amide ditydrochloride

o
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This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-

O

carboxylic acid {113, see example 60) and amine 41 analogously to the method described in

example 1.



Synt hesi s of 4-15 Fuoro-benzof uran- 3-yl net hoxy) - 1H | ndol e- 2- car boxyl i ¢ aci d
(113): This conmpound is synthesized from 4-fl uoro-phenol anal ogously to the
nmet hod described for 106 (see exanple 56). MS (ESI): 324.2 [MH -, 1H NWR
(DVBO-de): 6 (ppm) 12.81 (br s, 1H), 11.7 (s, 1H), 8.24 (s, 1 H), 7.64 (dd,
1H, 7.51 (dd, 1 H, 7.15 (m 2H), 7.05 (m 2H), 6.7 (d, 1 H, 5.37 (s,
2H) . -106- Exanple 61 4-(5-Fl uoro-benzof uran-3-yl net hoxy)-1

H-i ndol e- 2-carboxylic add {1-[2-(4-hydngxy-piperidin-

1-yl )-et hyl ] - pi peridin-4-yl}-am de di hydrochioride F-1\ 1/ 00 -4 HNH
--\,-N }-0OH This conpound is synthesized from

‘e‘xéﬁpf e S0y iel 1 0ape (e8> M3 SRS i A TR BiaSoafel 208 Lo B PR 50
Ylsel gH) 160 @5&% 85\@ 1 ESlg)22 (53%1)[1\/63-l1dd 1H)H7 MRI, DNB@. 2169, :2H), 1. pfdn) 1-}11;5
s (m 11#1)»7‘?2 Eﬁg"ﬂhé @I-a]%‘ 3%5(( (%')%(b’ 1P %’7‘"?%”? ?5 3|§—032‘ﬁb(‘§lmc

11-1), 5. 358LQ,1@’|—|)3H?499132(C1(@H H, 3.84 (m | , 2.8 - 3.7 (m 13H) 1.75
- 2.2 (m 8H. Exanple 62 4-(5-Fl uoro- benzofuran 3-yl et hoxy) -

H i ndol e- 2-carboxylic add {1-[2-((3R 4R, 5S)-4-

hydr oxy- 3, 5- di et hyl - pi peri din-1-yl)-ethyl]-piperidin-4-yl)-am de

di hydr ochl pgdnasle B3A 0

4-(5-Fluoro-benzofuran-3-yimethoxy)- 1 H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyf]l-piperidin-4-yl}-amide dihydrochloride
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This compound is synthesized from 4-(5-fluoro-benzofuran-3-yimethaxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine §0 analogously to the method described in
example 1.

Yield: 85 mg (45%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-dg). 5 (ppm) 11.55 (s, 1H), 10.2
- 10.6 (br, 2H), 8.5 (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.b4 (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-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-((3S,45)-4-
hydroxy-3-methyl-piperidin-1-yl)-propylf]-piperidin-4-yl}-amide



O HNH-\-N1CH This conpound is synthesized from

4- (5-fl uoro-benzofuran-3-yl net hoxy)-1 Hindol e-2- carboxylic acid (113, see

exanpl e 60) and am ne 41 anal ogously to the nmethod described in exanple 1.

-1107- Yield: 110 ng (56%9. MS (ESI): 563 [MtH ', 1H- NVR (DMSO-d6): 6 (ppm

11.5 (s, 1H), 10.5 -10.7 (br, 2H), 8.5 (d, 1H), 8.22 (s, 1H), 7.63 (dd,

11-1), 7.49 (dd, 1H, 7.2 (m 2H), 7.1 (d, 1 H, 7.02 (d, 11-1), 6.7 (d,

1H), 5.32 (s, 2H), 5.05 (br, 1H), 4.05“%% | H, 2.6 - 3.8 (m 13H), 1.8 -
1 (m GFD 0.93 (d, 6H). Exanple 63 4-(5-Fiuoro-benzofuran-3-yl net hoxy)-1

H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-

pi peridi n-1-yl)-propyl) -pt ddln 4-yl)-am de dlhydrochlorlde F 1/ HHThis

conmpound i s synthesi zed

H i ndol e- 2- carboxyli F"a

to the nethod described in e

113, see exarrpl e 60) and am ne 50 anal ogously
ayple 1. Yield: 85 ng (45%. M5 (ESQ 549

[ MtH ', 1H- NVR (DMSO-de): b (pp : , 1H), 102 - 10.6 (br, 2H), 8.5
(d, 1 H, 8.24 (s, 1 H, 7.65 ) 5 (m , 7.15 - 7.3 (m 2H),
7.1 (dd,1H, 7.03 (d, 1H, 6. : 5.04 (br, 1H),
2.8-4.1 (m 13H), 1.7-2,2 (m 8H)H1351 39,_ (,‘ aners). Exanple 64
4- (5- Fl uor o- benzof ur an- 3-yl net hoxy)-1 Hi ndoI ed2- ic acid
{1-[(S)-2-((3S, 4S) 4- hydroxy- 3-net hyl - pi perid

in-1-yl ropyl ] - pi perdin-4-yl)-am de

yh- Jizhls compound is synthesuzeal analogously to example 1 from 4-(5-fluoro-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 113 (see example 60) and amine 56.

MS (ESD): 563.1 [M+H]", 1H-NMR (CD,0OD): & (ppm) 7.95 (s, 1H), 7.48 (dd, 1H), 7.43 (dd,
1H), 7.21 (s, 1H), 7.15 {t, 1H), 7.02-7.12 (m, 2H), 6.69 (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 65

4-(7-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-{octahydro-
quinolizin-1-ylmethyll-piperidin-4-yl}-amide dihydrochioride

8]
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This compound is synthesized from 4-(7-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (114) (preparation see below) and amine 61 analogously to the method
described in example 1.
Yield: 194 mg (40%). MS (ESI): 559 M+H]", 1H-NMR {DMSO-ds): 8 (ppm) 11.5 (s, 1H), 10.2
~ 10.7 (br, 2H), 8.45 (dd, 1H), 8.28 (s, 1H), 7.58 (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, BH), 1.2 — 2.05 (m,
20H).



-108- O Fj HHCN --N-"SOH This conpound is synthesized anal ogously to
exanple | from 4-(5-fl uoro-benzofuran-3- yl nethoxy)-1H i ndol e-2-carboxylic
acid, 113 (see exanple 60) and am ne $6. M5 (ESI): 563.1 [MtH ', 1H NWR
(CD30D): S (ppm 7.95 (s, 1H), 7.48 (dd, 11-1), 7.43 (dd, 1H), 7.21 (s,
11-1), 7.15 (t, 1H), 7.02-7,12 (m 2H), 6.69 (d, 1H), 5.34 (s, 2H), 3.86 (m
11-1), 2.72-3.12 (m 6H), 2.51 (m 1H), 2. 17-2.41 (m 3H, 1.97-2,15 (m
21-1), 1.81-1.96 (m 3H), 1.45-1.76 (% 1.05 (d, 3H), 0.98 (d, 3H).
Exanpl e 65 4-(7-Fl uoro-benzof uran- 3-yl % oxy) 1H i ndol e- 2-car boxylic acid
(1-[(1S,9aR) - 1- (oct ahydro- quinolizin-1-yl)nmethyl]-piperidin-4-yl}am de

di hydrochloride ti \ O -CN H This conpound is synthesized from

4- (7-f1 uoro-benzof uran-3-yl met hoxy) - 14 i ndol e-2- carboxylic acid (114)
(preparation see bel ow) and am ne 61 anal ogously to the nmethod descri bed in

756(dd' 1H, 7.2 -- 73(m 3H) 71(m 1H) 705(d'1H) 672(d 1
00" Synt ribisicehBpifids fingsiost pami e el drilonfisly o o metisRBsaBbd i ory | ¢
aci d (114) 1108 \es examplossxl i s synthesized from 2-fl uoro-phenol anal ogously to
the method eaehl D5 WRET, 1H-NMR (DMSO-de): 8 (ppm) 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, 1H), 7.02 (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-[(1S,%9aR)-1-
(octahydro-quinolizin-1-yl)methyl)-piperidin-4-yi}-amide dihydrochloride

F
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This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (115) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 155 mg (82%). MS (ESI): 577 [M+H]", TH-NMR (DMSO-de): & (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), 6.7 (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-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
(115):




106 (see exanple 55). M5 (ESI): 324.2 [MH -, 1 HNWR (DM5O-de): S (ppm
12.85 (br s, I H, 11.75 (s, 1 H, 825 (s, 1H, 7.58 (dd, 1H), 7.2 - 7.3
(m 2 H, 7.15 (dd, I H), 7.05 (s, 1 H, 7.02 (d, 1H), 6.72 (d, 1 H), 5.4

(s, 2H). Exanple 66 4-(4,6-D fluoro-benzof uran- 3-yl net hoxy) -

H i ndol e- 2-carboxylic acid (14(1S,9aR) - 1-

(oct ahydro-qu) noli zi n-1-yl ) net hyqg- pi peri di n-4-yl)-am de di hydrochloride F F
0 ~/ HH-" H This conpound is synthesiized from

4- (4, 6-difluoro-benzofuran-3-yl nethoxy)-1 Hindol e-2- carboxylic acid (115)
(preparation see below) and am ne 61 anal ogously to the nmethod descri bed in

Coony 11, A cBiBpyurkhs sFiinésiisdiron! S -fibr-rypd #W&Wﬁ%”@hé@%g SETEY
8.25 (s, Idr1Dp{see&@mE®SSL H), 7.2 - 7.25 (m 2H), 7.1 (m 1H), 7.05 (d,

(m 1oty WFNIERe By (ﬁ*ﬂﬁ%?@#ﬁ 48 o dp bier £ 4P R G W 02400 T2

- 1H i ndol dH}-T5t fod, TH)c7. 2dddd, 11H) 1515 (dd] 18), 7D4i(d, 1EHNHALsd 1H) BS(dt hidisb.32d from
3,5-difl ug cb]_ﬁ]genol anal ogously to the nethod described for 106 (see
exarrple5§. (ESI): 342 [MHT, IHNWR (DVM5O-de): d (ppm 12.8 (br s, 1H),
11.6 (s, 1H), 8.24 (s, 1 H, 7.51 (dd, 1 H, 7.2 (ddd, | H), 7.15 (dd, 1 H),
7.04 (d, 1 H, 7.02 (s, 1 H, 6.7 (d, 1 H, 5. 32

Example 67

4-(4,6-Difluoro-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
F

&

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (115, see example 66)) and amine 21 anailogously to the method described
in example 1.

Yield: 90 mg (49%). MS (ESI): 553 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.5 (s, 1H), 10.5
{br, 1H), 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 (d, 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).

Example 68

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{2-({35,45)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride



S, 2H). Exanple 67
(4, 6-Di fluoro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxylic acid

1-[ 2-(4- hydroxy- piperidin-1-yl)-ethyl]-piperidin-4-yl}-am de

i hydrochloride FF YZ0 ~ O 4k / HH-N~ N ?-OH This conmpound i s synthesi zed
rom 4- (4, 6-di fl uoro-benzof uran- 33- -yl net hoxy) - 1Hi ndol e-2- carboxylic acid
(115, see exanple 66)) and am ne 21 anal ogously to the nethod described in
exanple 1. Yield: 90 ng (49%. M (ESI) 1553 [MtH] ', 1H- NMR (DMSO-de): 6
(ppm 11.5 (s, 1H), 10.5 (br, 11-1), ,35 (br, 1 H, 8.48 (br d, 1 H),
8.25 (s, I H, 7.54 (d, 1 H, 7.2 (m 2H) 7.12 (dd, 11-1), 7.03 (d, 1H),
6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.07 (m 11-1), 2.9-3.75 (m 13H),
1.65 - 2.1 (m 8H). Exanp|e 68 4-(4,6-Di fluoro-benzofuran-3-yl met hoxy)-1

H i ndol e- 2- car boxyl i ¢ aci =62- ((3S, 49) - 4-

hydr oxy- 3- met hyl - pi peri di ;9,) et hyl ] - pi peridin-4-yl}-am de

di hydrochl oride - 111 -
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This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (115, see example 66) and amine 14 analogously to the method described in
example 1.

Yield: 125 mg (67%). MS (ESI); 567 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.65 (br, 2H), 8.5 (d, 1H), 8.25 (s, 1H), 7.53 (dd, 1H), 7.2 - 7.3 (m, 2H), 7.1 (dd, 1H}, 7.02
{d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 2.6 - 4.1 (m, 14H), 1.75— 2.2 (m, 8H), 0.93 {d, 3H).

Example 69

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl]-piperidin-4-yl}-amide dihydrochloride
F

P

qM;‘C”}NQ_OH

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-yimethoxy)-1H-indole-2- .
carboxylic acid (115, see example 66) and amine 50 analogously to the method described in
example 1.

Yield: 108 mg (56%). MS (ESI): 567 [M+H]", 1H-NMR (120°C, DMSO-dg): & (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, 1H),
7.02 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 2.9 - 3.9 (m, 12H), 1.7 -
2.2 {m, 8H), 1.34 (d, 3H).



HH N-"OH This conpound is synthesized from

4- (4, 6-difiuoro-benzofuran3-yl net hoxy)-1 Hindol e-2- carboxylic acid (115,
see exanpl e 66) and am ne 14 anal ogously to the nethod described in exanple
1. Yield: 125 ng (67%9. MS (ESI): 567 [MtH}, 1 H-NVR (DVMSQ d8): 6 (ppm
11.5 (s, I H, 10.65 (br, 2H), 8.5 (d, 1 H), 8.25 (s, 1H), 7.53 (dd, 1 H,
7.2 - 7.3 (m 2H), 7.1 (dd, I H, 7.02 (d, I H, 6.7 (d, 1 H, 5.3 (s, 2H,
2.6 - 41 (m 14H), 1.75 - 2.2 (m 8H)-11@-93 (d, 3H). Exanmple 69

4- (4, 6-Di fl uoro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d
{1-[(S)-2-(4-hydroxy- pipeeridin-1-yl)-propyl]-piperidin-4-yl)-amde

di hydrochloride FF '"P? 0 OH" H~N-OH This conpound is synthesized
from 4- (4, 6-di fl uoro-benzofuran-3-yl met hoxy)-1 Hindole-2-. carboxylic acid
(115, see exarrpl e 66) and am ne 50 anal ogously to the nethod described in

exanpl e 1.Examepla:70105 ny (56% . M (ESI): 567 [MrH *, 1 H NMR (120ClL
DVBO-de): 6 (ppm 115(s 11-1), 103 10.7 (br, 2H), 8.52 (d, 1 H), 8.26

11-1 dd, 1 , 6.7 (d,
159,53 (oS Ppbére st symghoR) Y forle 4 firphichae St adbly *1 771"
(m 8 Hiydraky-34mdtilyl-piplelyidin-1-yl)-propyi}- pipendm-4 -yi}-amide dihydrochforide
F

Q
P

@*;O«}QOH

This compound is synthesized from 4-(4,6-difluoro-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]", 1H-NMR (DMSO-dg): & {ppm) 11.5 (s, 1H), 10.4
- 10.6 (br, 2H), 8.5 (d, 1H), 8.27 (s, 1H), 7.55 (d, 1H}, 7.2 {m, 2H)}, 7.1 {dd, 1H), 7.03 (d, 1H),
8.7 (d, 1H), 6.3 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 2.8 - 3.9 (m, 13H), 1.9-2.1 (m, 6H), 1.3
(d, 3H), 0.93 (d, 3H).

Example 71

4-(7-Chloro-benzofuran-3-yimethoxy)-1H-indofe-2-carboxylic acid {1-[{(15,9aR}-1-(octahydro-
quinelizin-1-yl)methyl]-piperidin-4-yi}-amide dihydrochloride



-112- Exanple 70

4- (4, 6- D fuoro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxylic acid
(1-1(S)-2-((38,4S)-4-

hydr oxy- 3- met hyl - pi peri di n-1-yl)-propyl]-piperidin-4-yl)-amde

di hydrochloride F PR? OO HHOCNTIrNg .. OH This conpound is synthesized
from 4- (4, 6-di fuoro-benzof uran- 3-yl net hoxy) - 1Hi ndol e- 2- carboxylic acid
(115, see exanple 66) and am ne 56 anal qgously to the method described in
exanple 1. Yield: 130 ng (68%. M (ESI1).'581 [MtH ', 1 HNWVR (DMBO-de): 6
(ppm 11.5 (s, 1H), 10.4 -10.6 (br, 2H, 8.5 (d, 11-1), 8.27 (s, 1 H, 7.55
(d, ', 7,2 (m 2H, 7.1 (dd, 1 H, 7.03 (d, 1H, 8.7 (d, I H, 5.3 (s,
2H), 5.1 (br, I H, 405 (mS H, 2.8- 3.9 (m 13H), 1.9 - 2.1 (m 6H),
1.3 (d, 3H), 0.93 (d, 3H)==kxanple 71 4-(7-Chl oro-benzofuran-3-yl net hoxy)-1
H-i ndol e- 2- car boxyl i ¢ aci o @1 S, 9aR)-1- (oct ahydro-

qui nol i zi n-1-yl ) met hyl ] - pi per~g#¥n- 4- yo- am de di hydrochloride -113- I 0 O H
H This conpound is synthesized|from

4- (7-chl or o- benzof ur an- 3-yl net haxy) - 1H4ndol e- 2-

This compound is synthesized from 4—(7-chloro-benzofuran-3—ylrnethoxy)-1H-indole-z-
carboxylic acid {116) {preparation see below) and amine §1 analogously to the method

described in example 1.

Yield: 55 mg (29%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-dg): 8 (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, BH), 1.2
— 2.05 (m, 20H).

Synthesis of 4-(7-chloro-benzofuran-3-ylmethoxy}-1H-indole-2-carboxylic acid {116):

This compound is synthesized from 2-chloro-phenol analogously to the method described for
106 (see example 55).

MS (ESI): 340 [M-H]", 1TH-NMR (DMSO-ds): 3 (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, TH), 6.34 (s, 1H), 5.36 (s, 2H) (potassium
salt).

Example 72

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro- -
quinolizin-1-ylmethyl}-piperidin-4-yi}-amide dihydrochloride



carboxylic acid (116) (preparation see below) and am ne 61 anal ogously to
the method described in exanple 1. Yield: 55 ng (29% . Ms (ESI): 575
[MtH °, 1 HNWR (DMSO-d8): S (ppm 11.5 (s, 1 H, 10.1 -10.6 (br, 2H), 8.5
(dd, 1 H, 83 (s, 1 H, 7.7 (d, 1 H, 7.48 (d, 1 H, 7.32 (dd, 1 H, 7.25
(m1H, 7.2 (m 1H, 7.05(d, 1 H, 6.7 (d, 1 H, 538 (s, 2H, 4.0 (m
1H), 2.65 - 2.85 (m 61-1), 1.2 - 2.05 (m 20H). Synthesis of

4- (7-chl or o- benzof ur an- 3- vl net hoxy) - 1Hii#édol e- 2- carboxvlic acid (116): This
conmpound i s synthesized from 2-chl oro- phenol anal ogously to the nethod
described for 106 (see exanple 55). Ms (ESI): 340 [MH ', 1H NVR (DMSO de):
6 (ppm 10.86 (s, 1H), 8@5 (s, 11-1), 7.71 (d, 1H, 7.42 (d, 1 H), 7.30
(dd, 11-1), 6.93 (m 2H), ©6=59 d, 1H), 6.34 (s, 1H), 6.36 (s, 2H)
(potassium salt). Exanple
4- (6- Chl or o- benzof ur an- 3-yl et
{1-[ (1S, 9aR) - 1- (oct ahydr o- quin
di hydrochloride -114- G 0 1/
4- (6-chl or o- benzof uran- 3-yl net hg cndol e-2- carboxylic acid (117)
(preparation see below and am b NanAl o sly to the met hod described in

exanple 1. Yield: 85ng(49 89 A 5 1H NVR (DVSO-de): 6
(ppm 11.5 (s, 1H), 10.6 (br d, | H,6 HO. , 8.49 (br dd, 1 H),
8.22 (s, I H, 7.8 (d, 1 H), 772(d, 1 H, 7.3 .1 H, 7.25(m 1H),
7 l(m 1 H, 7.03 (d, 1H), 6.7 (d, 1 H, 5.35 2H), 4.0 (m 1H), 2.8 -
3.8 (m 14

T'Fr?s’co%'pguﬁd ig 'sy}ntlgengize% %rIER'ﬁ 4-(6-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (117) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 85 mg (49.8%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H),
10.6 (br d, 1H), 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, 1H), 7.03 (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).

Synthesis of 4-(6-chloro-henzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (117):

This compound is synthesized from 3-choro-phenot analogously to the method described for
106 (see example 5§5). The cyclisation with concentrated sulphuric acid (Step C) gave a 1:1
mixture of the 4- and 6-substituted benzofuranes, which could be sepdrated in step D. MS
(ESI): 340 (M-H).

Example 73

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl)-piperidin-4-yl}-amide



Synt hesi s of 4-(6-chl oro-benzof uran-3-yl net hoxy) - 1H i ndol e- 2-carboxylic acid
(117): This compound is synthesized from 3-choro-phenol anal ogously to the
nmet hod described for 106 (see exanple 55). The cyclisation with
concentrated sul phuric acid (Step C) gave a 1:1 mxture of the 4- and

6- substituted benzofuranes, which could be separated in step D. M5 (ESI):
340 [MH . Exanple 73 4-(6-Chl oro-benzof uran-3-yl met hoxy)-1

H- i ndol e- 2- carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperldin-4-yl)-anide -1181d O\ o0 1 / H H C\NZ NOH
carboxylic acid (117, see exanple 72) and am ne 21 anal ogously to the nethod
described in This conpound is synthesized from

4- (6-chl oro- benzof uran-8kyl nyl mJJJJJJet hoxy)-1 H i ndol e-2- exanple 1. Yield:
63 mg (349 . M5 (ESI): S5 TNHl', 1H-NWR (DVBO-d6): S (ppm) 11.5 (s, 1H),
8.22 (s, 11-1), 8.15 (br H, 7.81 (s, 11-1), 7.75 (d, 1H), 7.35 (dd, |
H, 7.18 (s, 1 H, 7.1 (dd, I¥‘1). 7.02 (d, 1 H, 6.7 (d, 1 H, 535 (s,
21-1), 4.75 (b, 1 H, 2,1 - 39 (m 14H, 1.4 -1.8 (m 81-1). Exanple 74

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

-12-((3S, 4S) - 4- hydr oxy- 0

3-net hyl - pi peridin-1-yl)-ethy i pe @yl) amde d \I/ ~\ O
AT

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 method described in

example 1.

Yield: 63 mg (34%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-dg): 5 {ppm) 11.5 (s, 1H), 8.22
(s, 1H}, 8.15 (brd, 1H), 7.81 (s, 1H), 7.75 (d, 1H}, 7.35 (dd, 1H), 7.18 (s, 1H), 7.1 (dd, 1H),
7.02 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 4.75 (b, 1H), 2.1 - 3.9 {m, 14H), 1.4 - 1.8 (m, 8H).

Example 74

4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-((38,48)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl}-piperidin-4-y{}-amide
' cl

Va

0O
@fw
N EC"“\—NQ..OH

This compound is synthesized from 4-(6-chioro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (117, see example 72) and amine 14 analogously to the method described in
exampie 1.

Yield: §5 mg (32%). MS (ES): 565 [M+H]", 1H-NMR (DMSO-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, 1H), 6.71 (d, 1H}, 5.34 (8, 2H), 2.6 — 4.2 (m, 14H), 1.75 - 2.2 {m, 8H), 0.93
{d, 3H).



HCNZ Ng .. OH This conpound is synthesized from

4- ( 6-chl oro- benzof ur an- 3-yl net hoxy) - 1Hi ndol e- 2- carboxyfic acid (117, see
exanpl e 72) and am ne 14 anal ogously to the nmethod described in exanple 1.
Yield: 55 ng (32% . MS (ESI): 565 |M+tH ', 1H- NWVR (DMSO-d6): d (ppm 11.55
(s, 1H, 10.5 (br, 2H), 8.48 (d, 11-1), 8.222 (s, | H, 7.80 (s, I H, 7.70
(d, 11-1), 7,37 (d, I H, 7.22 (s, 11-1), 7.1 (dd, 11-1), 7.02 (d, 11-1),
6.71 (d, 1 H), 5.34 (s, 21-1), 2.6 -4.-216m 14H), 1.75 - 2.2 (m S H), 0.93
(d, 3H). -116- Exanple 75 4-(6-Chl oro-benzof uran- 3-yl net hoxy) -1

H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-

pi peridin-1-yl)-propyl]-piperidin-4-yl}-am de di hydrochioride d 00 O
FHE-CN-)-- OH This compound is synthesized from

4- (6- chl or 0o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid (117, see
exanpl e 7Bxample ZBi ne 60 anal ogously to the nethod described in exanple 1.
Yield: 85 ng (46% . Ms (ESI): 565 [MtH', 1 H-NWR (DMSO-d6): 5 (ppm 11.5

(50 La ) 1 Ao danadlrahaitbingty Jiiftotz ErpoRiédad Prdr-alenndes o iy

6.7 (d, 1 diperidio;13)-ropyl2tiheridin-Oyi-amidetihy@jochidrid®d - 4.2 (m 13H), 1.7 - 2.2
(m 8H, 1.35/ 1.3 (d, ?H) (rotaners). Exanple 76

4- ( 4- Chl or o- benzof ur an- E t hoxy)-1 Hindol e-2-carboxylic acid

{1-[ (1S, 9aR) - 1- (oct ahydr 0

Va

éiﬁ\—«;{j"‘}@_o“

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]", 1TH-NMR (DMSO-ds): 8 (ppm) 11.5 (s, 1H), 10.2
~10.8 {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), 8.7 (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-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-
quinolizin-1-yhmethyi}-piperidin-4-yl}-amide dihydrochloride

N



qui nol i zi n-1-y!) et hyl ) - pi peri di n-4-yl ram de di hydrochioride CI 0 -117- This
conpound is synthesized from 4-(4-chl oro-benzof uran- 3-yl net hoxy) -1

H i ndol e-2- carboxylic acid (118) (preparation see below) and am ne 61

anal ogously to the nmethod described in exanple 1. Yield: 230 ng (58.8%. M
(ESI): 575 [MtH', 1H NVR (DVMSO-d6): 6 (ppm 11.5 (s, 1H), 10.6 (br d, 1
Hy, 10.3 (br d, 1 H), 8.45 (br dd, I H, 8.3 (s, I H, 7.65 (dd, 11-1), 7.3
- 7.4 (m 2H, 7.25(m | H, 7.1 (m_di?-{.l—l), 7.03 (d, 1 H, 87 (d, 1 H,
5.35 (s, 2H), 4.0 (m | H, 2.8 - 3.8 m 14H), 1,3 - 2.1 (m 12H).

Synt hesi s of 4-(4-chl oro-benzof uran-3-vl net hoxy) - 1H i ndol e- 2-carboxylic acid
11181 This conpound is synthesized from 3-chioro-phenol anal ogously to the
met hod deskhs wewosnstis syileesized dropudiifhehiorgbpnzofyian-gy Eft%%l-b'ﬂ"%O[%r?-

concentrat i ' ' ide 81 aRAIXdoUER tOthethi@hdt and

6- subst i tu%%gwgﬁggpu@%ﬁgg%raﬁ?%e%lgﬁgylgdeﬁgepar ated i nvst ep rJE;-ﬂ M5 (ESI):
340 [ M H] -desaribefl KiRaBREO-de): 5 (ppm) 12.75 (br s, 1 H), 11.7 (s, 1 H),
8.31 (s, : Tk . . (m 2H),
035 (o 1@@2&%@5@@?&)}%k&snkxsgéwgqagm;?ﬁl KR ([BMED-4SS (ppmiNi1.5 (s, AR,

4- (4GhI or cOielhrd 1ER,a8-Blby Hnd)h B 4§ (br o, 188 ds. AH3.a Boldd) 118, A8i-d7 .4 (m,

1-[2-(4- r lyperd di.n-414d - | QRr & di | ' -
fji hgldr gch%ﬁ’i?ﬁl@m%ﬁ ﬂOpdnglquﬁL%@P???yb)ré@f ﬂi’ﬁi g'g%ggﬁ%gﬁr?go@1§§’n2't'?1egi82ed from
4- (4- chl orloy bEhzb8 o2ah{nB-12) | net hoxy) - 1H-i ndol e- 2-

4-chloro-benzofuran-3-

This compound is synthesized from 3-chloro-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 6-substituted benzofuranes, which could be separated in step D.

MS (ESI): 340 {M-H]', 1H-NMR (DMSO-dg): 8 (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 (dd, 1H), 7.02 (m, 2H), 6.75 (d, 1H), 5.42 (s, 2H).

Example 77

4-(4-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-]2-(4-hydroxy-piperidin-
1-yl)-ethyli-piperidin-4-yl}-amide dihydrochloride

o)

P
]
| é@«"
y ﬁ‘C"‘\_OO

This compound is synthesized from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-indole-2-

H

carboxyiic acid (118, see example 76} and amine 21 analogously to the method described in
exampls 1.

Yield: 160 mg (99%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-dg}: & (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,



carboxylic acid (118, see exanple 76) and am ne 21 anal ogously to the nethod
described in exanple 1. Yield: 160 ng (99%9. MS (ESI): 551 [MtH ', 1H NMWR
(DMSO-de): 6 (ppm) 11.52 (s, 1H), 10.35 (br, 1H), 10.2 (br, 1H), 8.5 (br,
1H), 8.31 (a, 1H), 7.63 (d, 1H), 7,36 (m 2H), 7.22 (s, 11-1), 7.11 (dd,
1H), 7.03 (d, 1 H, 6.71 (d, 11-1), 5.37 (s, 2H), 5.02 (br, 1 H), 4.05 (m
11-1), 2.9- 3,75 (m 13H), 1.65 - 2.1 (m 8H). Exanple 78 :
4- (4- Chl or o- benzof ur an- 3-yl net hoxy) - 1 -HBRdol e- 2- carboxylic acid 11
-[2-((3R 4R, 5S)-4- hydroxy-3, 5-di net hyt - pi perldin-1
-yl)-ethyl]-piperidin-4-yl)-am de di hydrochloride ~ 1 O C OO ~R1-CN ~
OH This ¢ d(dds B¢ 115%5.71 @MH), 5.37 (s, 2H), 5.02 (br, 1H), 4.05 (m, O
4- (4-chl o?g?'g’éﬂg%?uy;)ﬁg?%?r:e}??oxyﬂ#i n(-j{(gl e- % ca(r box>)ll iC g?:iw)'(zl%& see
exanmpl e 7@7%1§W=ﬂ@5ﬂ2'iﬂﬁi #dously to the nethod described in exanple 1.
Yield: 45 ng (39%. MS (ESI): 577 [MH"', 1 HNWR (DMSO-de): 6 (ppm 11.5
(s, 1H), 10.45 -10.7 (br, 2H), 8.47 (d, 1H), 8.32 (s, 1H), 7.65 (d, 1H),
7.35 (m 2H), 7.21 (s, 1H, 7.1 (dd, 1 H, 7.02 (d, 1 H), 6.71 (d, 1 H),
5.35 (s, BXAMREA8 by 1 H), 4.05 (m 1 H), 2.6 - 3.8 (m 13H), 1.8 - 2.1
(m OH), 0.93 (d, 6H). Exanple 79 4-(4-Chloro-benzofuran-3-yl net hoxy)-1
H i ndol e- 2- ] i - ﬁ .
b1 por i n A b Antel Sriethod AF e SR BRYe acd (1-2-(SR AR 55)4-
hydroxy-3,5-dimethyl-piperidin-1-yh-ethyl]-piperidin-4-yl}-amide dihydrochioride

0
7
Cl
0

CEEMEC“‘\_NQ.,OH

This compound is synthesized from 4-(4-chioro-benzofuran-3-yimethoxy)-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 (ESI): 577 [M-HJ', 1H-NMR (DMS0-dg): & {(ppm} 11.5 (s, 1H}, 10.45
-10.7 (br, 2H), 8.47 (d, 1H), 8.32 (s, 1H), 7.65 (d, 1H), 7.35 {(m, 2H}, 7.21 (s, 1H)}, 7.1 {dd,
1H), 7.02 {(d, 1H}, 8.71 (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-ylmethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
piperidin-1-yi}-propyl}-piperidin-4-yl}-amide



CLOO 1" HHN--N}-OH This conpound is synthesized from
4- (4-chl oro- benzof uran- 3-yl net hoxy)-1 H i ndol e-2- carboxylic acid (918, see
exanpl e 76) and am ne 50 anal ogously to the nmethod described in exanple 1.

Yield: 20 ng (13%. M5 (ESI): 565 [MfH)', 1H NVR (DMSO-de): 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, IH, 7.0 (d, 1H), 6.7 (d, 1 H), 54(s 2H), 4.5 (br, 1 H, 4.05 (m 1
H),37(m1H),26-29(m4H) - 2.4 (m 15H), 0.9 (d, 3H),

Exanpl e 80 4-(7-Met hoxy- benzof ur an- 3- yIAE fhoxy) - 1H i ndol e- 2- car boxyl i ¢ acid
{1-[ (1S, 9aR) - 1- (octahydro-quinolizin-1-yl)nmethyl)-piperidin-4yl}-am de

di hydrochloride 01 O ~\ OHHCOCNH This conpound is synthesized from

4- ( 7- met hoxy- benzof ur an- 3= net hoxy)-1 H i ndol e-2- carboxylic acid (119)
(preparation see bel ow) & W ne 61 anal ogously to the nethod described in
exanple 1. Yield: 130 ng §68~%2% . MsS (ESI): 571 [MtH)', 1H NVR (DMSO-de): 6
(ppm 11.55 (s, 1H), 10ck (br d, 1 H, 10.2 (br d, 1 H) 8.47 (dd, 1 H),
8.13 (s, 1 H, 7.25 (m 2H), 702 (dd, 1 H, 7.09 -120- (d, 1H), 7.02(d, 1H),
6.95 (d, 1H), 6.72 (d, 1 H), 2 (s o2H),4.0 (m 1H), 3.83 (s, 3H, 2.8-

i O o

This compound is synthesized from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic 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]", TH-NMR (DMSO-dg); 5 (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}, 6.7 (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), 0.9 {d, 3H).

Example 80

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
{octahydro-quinolizin-1-ylymethyl]-piperidin-4-yl}~amide dihydrochloride
0-—-"

=

This compound is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyfic acid (119} (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 130 mg (68.1%). MS (ESI): 571 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.55 (s, 1H),
10.6 (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



3.8 (m 14H), 1.3 - 2.1 (m 12H). Synthesis of

4- (7- met hoxv- benzof uran- 3- vl net hoxy) -1 Hi ndote-2-carboxylic acid (119):

Thi s conmpound i s synthesized from 2-met hoxy- phenol anal ogously to the nethod
described for 106 (see exanple 55). Ms (ESI): 336 [MH -, 1 HNW
(DMSO-dO): 6 (ppm 12.8 (br s, I H, 11.54 (br s, 1 H, 811 (s, 1 H, 7.28
(d, 1H, 7.18 (dd, 1 H, 7.09 (m I H, 7.0 (d, 1 H, 6,95 (d, 1 H, 6.92 m
1H, 6.70 (d, 1H), 5.35 (s, 2H), 3.9220s, 3H). Exanple 81

4- (7- Met hoxy- benzof ur an- 3- yf i net hoxy) - 1Hi ndol e- 2- carboxylic acid
[1-(2-piperidin-1-yl-ethyl)- piperidin-4-yl]-amide c OOO HHOCNZ N) This
conpound i fg Aax( ZAhu 3 -ala

H-i ndol e- éﬁ ﬁ_gn{) ﬁ@’j:?m ) g-{ggaehe 5 e’ 8(})&23'&1' 1a%ﬂ' g'legagg’%'l%%ousl y to
the net hocﬁﬁi@%dl‘*HbéeﬁTﬁ"(@ké e 1. Vi eId 162 nmy (48% . MS (ESI): 531
[MtH ', 1H-NWR (DMSO-do): 5 (ppm 11.53 (s, 1H), 10.55 (br, 1H), 10.31 (br,
1H), 8. 49 (d, 11-1), 8.12 (s, 1H), 7.25 (dd, 1H), 7.22 (br s, 1H), 7.19

(2dd, il—l)O,S 1h(ddfll—7|) L02.(d 1M 708 (d 10 6.7 (d 1) & 31 (?,
, . o i-=h . S5t 140 A. 3 A RF PLEA .0 m
oH). 1.7 121:

a7 Net nots Samdundlp hintsre ottt Epieng ﬁ"%"%ga% {5 Methos dpspribe
{1-[2-(4- HMd‘IMXSEeemamprelEﬁ)n 1-yl)-ethyl]-piperidin-4-yl}-amde

dihydr ochl 8. 336 [M-HT, 1H-NMR (DMSO-de):  (ppm) 12.8 (br s, 1H), 11.54 (brs, 1H), 8.11 (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 (d,
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-ethyt)-
piperidin-4-yl]-amide
0--"

N0

@?4;@"‘\_”3

This compound is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (119, see example 80) and amine 1 analogously to the method described in
exampie 1.

Yield: 162 mg (48%). MS (ESI): 531 [M+H]", TH-NMR (DMSO-dg): 8 (ppm) 11.53 (s, 1H),
10.55 (br, 1H), 10.31 (br, 1H), 8.49 (d, 1H), 8.12 (s, 1H), 7.25 (dd, 1H), 7.22 (br s, 1H), 7.19
(dd, 1H), 7.1 (dd, 1H), 7.02 (d, 1H), 7.95 (d, 1H), 6.7 (d, 1H), 5.31 (s, 2H), 4.05 (m, 1H), 3.93
{s, 3H), 3.5 -3.8 (m, BH), 3.1 (m, 2H), 2.9 (M, 2H), 1.7 - 2.1 (m, 8H), 1.4 (m, 2H).



O &N H H-CN-\-HaOH This conpound is synthesized from

4- (7- met hoxy- benzof ur an- 3-yl met hoxy) -1 H i 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): 547 [I\/H—I] 1H NWVR (DVMBO-de): 6 (ppm 11.45

(s, 1H), 10.5 (br, 1H), 10.4 (br, | H), 8.5 (br, 1H), 8.14 (s, 1 H), 7.2 -
7.3 (m 3H), 7.1 (dd, | H), 7.0 (d, @ 6.95 (d, 1 H, 6.7 (d, 1 H, 5.32
(s, 2H), 5.05 (br, 1 H), o5(m 1 H)- 12393 (s, 3H), 2.7 -- 3.7 (m 13H),

1.6 -- 2.1 (m 8H). Exarrple 83 4-(7- I\/bt hoxy- benzof ur an- 3-yl met hoxy) -1

H i ndol e- 2-carboxylic acid {1 -[2-((3S,4S)-4-hydroxy-

3-net hyl.- pEmﬂbrgzl-yl )-ethyl]-pipe(din-4-yl)-am de di hydrochloride O+ O O
OHH-~"Z = - - This compound is synthesized from

4- (7- met hoxy- benzof ur an- 3-yl net hoxy) - 1H-i ndol e- 2- carboxylic acid (119, see
exanpl e 803-(BMethaxy-panzofiranryiogthexy)yl H-bdelerd-cadondia agid dHA-Weltydraxy- exanpl e 1.

(s by, 10PRAPEH %W%@-*‘ﬁ%“ Beogbtod T ) 2718”0 T sk 7.1

(dd, 1H), 7.03 (d, | 6.96"(d, 1H), 671(d 1H), 5.33 (s, 2H), 3.95 (s,
3H), 2.6 -4.2 (m 14H) ‘126 - 2.2 (m 8H), 0.93 (d, 3H). Exanple 84

(-

This compound is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy}-1H-indole-2-
carboxylic acid (119, see example 80) and amine 21 analogously to the method described in

example 1.

Yield: 135 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}, 6.7 (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,45)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
o-—-‘

0
/

0
4
H HC“xq,,,OH



4- (7- Met hoxy- benzof ur an- 3-yl met hoxy) - 1H-i ndol e- 2- car boxyl i c acid
{1-1(S)-2-(4-hydroxy- piperidin-1-y[)-propyl]-piperidin-4-yl)-amde

di hydroch(oride 0 0 O HH ~~OH This conpound is synthesized from

4- (7- met hoxy- benzof ur an- 3-yl net hoxy) -1 Hindol e-2- carboxylic acid (119, see
exanpl e 80) and am ne 50 anal ogously to the nethod described in exanple 1.
Yield: 166 ng (94%. MS (ESI): 561 [MtH!, 1 H-NWR (DVMSO-de): 6 (ppn) 11.5
(s, 11-1), 10.2 - 10.6 (br, 2H, 8.5'@ ;" 1H), 8.14 (s, 1H), 7.28 (d, IH),
7.23 (s, 1H), 7.2 (dd, 1H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.95 (d, 1H), 6.7
(d, 1H), 5.33 (s, 2H), 5.05 (br, 1H), 3.93 (s, 31-1), 2.9-4.1 (m 13H), 1.7
- 2.2 (m TBislcompodEid syithesized Fpm(4-GtrastboxgyhenEofanapideylgsthoxy)-1H-indole-2-

?15 [7 ( gat 2%@%@@5 ﬂlf@,nse% aQaH}SFJWXAd &mHé '12d§lafogau§f{otmé( X‘Je'th%d%géjribed in

hydr oxy- 3examtigdyi.- pi peri din-1-yl)-propyl]-piperidin-4-yl)-amde -123- 0 OO0

- (7- et ol SORTRRERE, NS L BETRATT. TR BT SS AL TRA T lsatfif Pt 10 (cee
exanpl e 8(r, 2H)d8.&rfd, nel) S613 (51KES)18:- BI tm, 13H)VEH[dd, 1H), 0\, (HDIVEGsdd:;)1R),b (ppm)
1149 (S, gTqkd 1, 535 {32y Hos §-3h5, $8= 4.2 m, 1am), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).

Example 84

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl]-piperidin-4-yl}-amide dihydrochioride
0--"’

2

@W;—C"}@—oa

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylimethoxy)-1H-indole-2-

carboxylic acid (119, see example 80) and amine 50 analogously to the method described in

example 1.

Yield: 166 mg (94%). MS {(ESI): 561 [M+H]", 1H-NMR (DMSO-dy): & {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), 6.95 (d, 1H), 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),

Example 85

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-({35,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yi}-amide



1H, 7.26 (d, 1 H, 7.22 (t, 1 H, 7.2 (s, 1 H, 7.1 (t, 1 H, 7.02 (d, 1

H, 6.97 (d, 1 H, 6.71 (d, 1 H, 5.34 (s, 2H), 4.43 (d, 1 H), 3.95 (s, 3H),

3.72 (m 1 H, 2.6-2.93 (m 6H), 2.3 (m 1 H, 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). Exanple 86

4- ( 6- Met hoxy- benzof uran- 3-yl net hoxy) -1 Hi ndol e- 2-carboxylic acid

{1-1(15, 9aR) - 1- (oct ahydro-qui nol | zi n-4133-) net hyl ] -pi peri din-4-yl}-anide 0

O~ \NOHHC HThis conpound is synthesized from

4- (6- met hoxy- benzof uran- 3-yfi nethoxy)-1 Hindol e-2- carboxylio acid (120)

(preparation see bel ow) and-am ne 61 anal ogously to the nethod described in

exanple 1. -124- Yield: 1 ng (63.8%. Ms (ESI): 571 [MtH)', 1H NWR

(DVBO-de): 6 (ppm) 11.45 aH), 8.1 (d, 1 H, 803 (s, 1 H, 7.55(d, 1

H, 7.22.(m 2H, 7.08 (d , 7.0 (d, 1 H, 6.93 (dd, 1 H, 6.7 (d, 1

H, 5.3 (s, 2H), 3.78 (s, 3.73 (m I H), 2.65 - 2.85 (m 4H), 2.47 (m

1H, 2.25 (dd, 1 H), 1.2 - 2+85 (m 20H) . Synthesis of

4d6- net hoxy- benzof uran- 3- vl nmet h H@ndm e-2-carboxylic acid (120): This

conmpound i s synthesized from3 anal ogously to the nethod

described for 106 (see exanple 5 . atlon with concentrated

sul phuric acid (Step C) gave exclubsivél y\tb i, pYt ed benzof urane, MS

(ESI'): 336 [MHT, 1HNWR (DVSO-ds): 6 (ppm 1281 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), 6.99
1H), 6.9 (dd, 1H), 6.71 d, | 5.33 2 3.78 3

(m 19 This gompouncﬂs synthesnzed( analogoggly to exampf(e 1 fromHZt~(7-methoxyg-benzoflz?ran-S-

ylmethoxy)-1H-indole-2-carboxylic acid, 119 (see example 80) and amine §6.

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), 6.97 {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-(6-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR}-1-
{octahydro-quinolizin-1-yl)methyl}-piperidin-4-yl}-amide

/
0

Z

. This compound is synthesized from 4-(8-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {120) (preparation see below) and amine 61 analogously to the method

described in example 1.



Exanpl e 87 4-(6-Met hoxy-benzof uran- 3-yl met hoxy)-1 H i ndol e-2-carboxylic acid
[1-(2-azepan-1-yi-ethyl)- piperidin-4-yl)-amde 0 Q &N HHCN N This
conmpound |Is synthesized from

4- ( B- met hoxy- benzof ur an- 3-yl net hoxy) - 1Hi ndoi e- 2- carboxylic acid (120, see
exanpl e 86) and am ne 5 anal ogously to the nethod described in exanple 1.
Yield: 121 ng (50%9. Ms (ESI): 545 [MH—1|)', 1 HNWR (DVMBO-d6): S (ppm 11.5
(s, 1 H, 812 (d, 1 H, 8.05 (s, 1 W247.55 (d, 1H), 7.2 (m 2H), 7,08
(dd, 1H), 7.0 (d, 1H), 6.91 (dd, 11-1), 6.7 -125- (d, 1 H, 5.3 (s, 2H), 3.8
(s, 3H, 3.7(m 1H, 2.85 (m 2H), 2.5-2.6 (m 8H), 2.35 (dd, 2H), 2.0 (m
2H), 1. 72 Yiefq: 12B)mg (634886)- MSAESH) 578 HM+HEX MR BBISO-ds): 3 (ppm) 11.45 (s, 1H),

4- (6-Met h i i L : lh6 @
( A [2-( i %i@i@f gﬁér<%2‘ﬂﬁa?’-§5’ﬁ3%?‘f')é% %’Wﬂg’?&pﬁ@.&dﬁﬂ[ ﬁ@ﬁf‘_@rﬁ%ﬂe&p. Mo\ o
60 H H - C8-Nd} 1I6}15B{s s2H)p 878 s $H), 3. 23/(mt, HE% 12450 2.BD (m, 4H), 2.47 (m, 1H), 2.25

4-(6-nmeth - f yregan-3 | yi met hoxy)-1 Hindol e-2- carboxylic acid (120,
see exanpﬁéacégﬁ'n‘g%dgﬁﬂnéggw'anal ogously to the nmethod described in

Synthesis of 4-{6-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (120):

This compound is synthesized from 3-methoxy-phenol analogously to the method described
for 106 (see example 55). The cyclisation with concentrated sulphuric acid (Step C) gave
exciusively the 6-substituted benzofurane.

MS (ES)): 336 [M-HJ, 1H-NMR (DMSO-dQ): 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), 6.99 (m, 1H), 6.9 (dd, 1H), 6.71
{d, 1H), 5.33 (s, 2H), 3.78 (s, 3H).

Example 87

4-{6-Methoxy-benzofuran-3-yimethoxy)-1H-indele-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl)-amide

/
0

/ .
-t
y H}x,o

This compound Is synthesized from 4-(6-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (1208, see example 86) and amine § analogously to the method described in
example 1, ‘
Yield: 121 mg (50%). MS (ESI): 545 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.5 (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), 6.91 {dd, 1H), 6.7



1. Yield: 65

mpl e my (27%. MS (ESI): 547 [MrH *, 1H NVR (DMBO-de): 6

m 11.45 (s, 1H), 8.
7.
7

a
pp 1 (br d, 1 H, 803(s, | H, 7.55 (d, 1H, 7.18 (m
H, 7.08 (dd, 1 H), 0 (d, 1H) 6.9 (dd, 1 H, 6.68 (d, 1 H, 5.3 (s,
H) 4.5 (br, 1 H, 3.78 (s, 3H, 3.72 (m 1 H, 3.4 (m 1 H, 2.9 (m 2H,
7 (m 2H), 2.4 (m 4H), 2 O(m 4H, 1.7 (m 4H, 1.5 (m 2H), 1.35 (m
. Exanpl e 89 4-(6- Mt hoxy-benzof uran-3-yl net hoxy) -1 H | ndol e- 2- car boxyl | ¢
cid (1-[2-((3S,4S)-4-hydroxy- -125-
3-nmet hyl - pi peridin-1-yl)-ethyl]-piperidin-4.yf-am de di hydrochioride -126- 0
ID?00 I~ NH-C -N""OH This conmpound is synthesized from

4- (6- met hoxy- ug.an; 3-,v1 nRt L I Cc { see
exanl o sojdRl e oA et b0y o PR R ADre A R R A 5T
Yiel d: 188 2roym( 8979172V, REESI1)45 -666 (RMHY] ', 1 H NVR (DVBO-de) : 6 (pprr) 11.55
(s, 1 H, 10.6 (br, 2H, 8.5 (d, 1H), 8.04 (s, 1H), 7.55 (d, 1H), 7.1 -7.3
(m 3H, 7.0 (d, 1H), 6.9 (dd, 1H, 6.71 (d, 11-1), 5.34 (s, 2H), 2.6-4.2
(m 1411), 1.75-2.2 (m SH), 0%$3 (d, 3H). Exanple 90

4- (6- Met hoxaitmelez88 ur an- 3- yl net hoxy) -1 H-i ndol e- 2-carboxylic acid
(1-1(S)-2-(4-hydroxy- piperidin-1-yl)-propy!)-plperidin-4-yl}-amde 0 OO

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

/
0

ex
(p

2
2
2.
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This compound is synthesized from 4-(6-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-

Oy

carboxylic acid {120, see 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): 8 (ppm) 11.45 (s, 1H), 8.1
{br d, 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, tH), 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 89

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-2-((35,48)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyi]-piperidin-4-yl}-amide dihydrochioride



HOH This conmpound is synthesized from

4- ( 6- met hoxy- benzof uran- 3-yl yl net hoxy)-1 Hindol e-2- carboxylic acid (120,
see exanpl e 86) and am ne 50 anal ogously to the nethod described in exanple
1. -127- Yield: 63 ng (38%. Ms (ESI): 561 [MtH ', 1 HNWR (t7M50-de): 6
(ppm 11.5(s, 1H), 8.18 (d, 1 H, 804 (s, 1 H, 7.55(d, 1 H, 7.2(m 2H,
7.08 (dd. 1 H, 7.0 (d, 1 H, 8.9 (dd, ¢bgh), 6.7 (d, 1 H, 5.3 (s, 2H),
4.75 (br, 1 H, 2.6 - 4.1 (m 7H), 0.9 =°2.4 (m 20H). Exanple 91

4- ( 6- Met hoxy- benzof uran- 3-yl net hoxy)-1 H i ndol e-2-carboxylic acid (1
-[(S)-2-((3S, 4S) - 4-

hydr oxy- 3- met hyl - pi peri din-1-yl)-propyl]-piperidin-4-yl]-anide 10/ OO0 &
HHCN/ N y~ OH This %o ound i s synthesized anal ogously to exanpl e
1/from44--((6-rrethoxy-b unhan- 3- yl met hoxy)-1 H-indol e-2-carboxylic
acid, 120 (see exanple 8 am' ne 56. M5 (ESI)t 575.1 [M+H] ', 1H NMR
(OVBO-d6): 5 (ppm 11.47 (s [1 1) 8.03 (s, 1H), 7.56 (d, 1 H, 7.21 (d, 1
H, 7.19 (s, 1 H, 7+08 (t, 1§, 7.01 (d, 1H), 6.92 (d, 1 H, 6.69 (d, 1 H),
5.3 (s, 2H), 3.8 (s, 3H, 3.65 3.8 (m 1H, 3.31 (m 2H), 2.59-2.92 (m
6H), 2.01-2.4 (m 4H), 1.89 \, 4.65-1.78 (m 3H), 1.19-1.59 (m 4H),
0.89 (d, 3H), 0.86 (d, 3H).

4- (5- Met hoxy- benzof uran- 3-yl ne oxﬁ m@b"l'\g_ rboxyl ic acid

[ 1- (2-azepan-1-yl -ethy)- piperidin-4-yl]-amde

This compound is synthesized from 4-(6-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (120, see example 86) and amine 14 analogously to the method described in
example 1.

Yield: 188 mg (89%). MS (ESI); 561 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 11.55 (s, 1H),
10.6 (br, 2H}, 8.5 (d, 1H), 8.04 (s, 1H), 7.55 (d, 1H), 7.1 = 7.3 {(m, 3R), 7.0 (d, 1H), 6.9 (dd,
1H), 6.71 {d, 1H), 5.34 (s, 2H), 2.6 = 4.2 (m, 14H), 1.75-2.2 {m, 8H), 0.93 (d, 3H).

Example 90

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

/
0

tiuw;%}'}{}o"

This compound is synthesized from 4-(6-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (120, see example 86) and amine 50 analogously to the method described in

example 1.



- 128 - ~\ 0 HH-N~ This conpound is synthesized from

4- (5- met hoxy- benzof ur an- 3-yl net hoxy) -1 H i ndol e-2- carboxylic acid (121)
(preparation see below) and anmine 5 anal ogously to the nmethod described in
exanple 1. Yield: 77 mg (48%. MS (ESI): 545 [MtH]', i H-NVR (DVBO-de): 6
(ppm 11.48 (s, 1H, 8.13 (m 2H), 7.48 (d, 1 H, 7.23 (s, 1 H, 7.2 (d, 1
H, 7.08 (dd, 1 H, 7.02 (d, 1 H, 6.92 (dd, 1 H, 6.71 (d, 1 H, 5.32 (s,
2H), 3.74 (s, 3H), 3.68 (m 1 H), 2.83 1%~ 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- met hoxv- benzofuran 3- vl net hoxy) - lH-i ndoI e-2-carboxylic acid (121):

Thi s corrpo S%B@(?ﬁ%}amgﬁ ﬁg@p@,ﬂ lde)28 3 olusd(g ghe net hod

descri bed

e o ) 509 (& o) AS 1 610, E2 @1 200 ﬁ)r%]s 0 4y, 705 YEes @di%ﬁ%ﬂo .

7.46 (d, 1H) +ud br71Kh5 70.96 7.02 (d, 1H), 6.91
) i(H), E&.,%),?é?( %))) 4'7%&7 1(%) 2§<id41§h1)m)0@ 2(41('mhbl2?m|e 93( H)

4- (5- Met hoxy- benzof uran- 3-yfi net hoxy) 1 HI nd0| e-2-carboxylic acid
(1-[2-(4-hydroxy- piperidin-1-yl)-ethyl]-piperldln-4-yl)-amde -129- "1i O

0O HHZ N} Bigy conpound is synthesized from

4- (5- met ho%‘ﬂ- ur an- 3~yl met hoxy) -1 H-i ndol e- 2-
4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(5)-2-({35,48)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

[
0

O

o

N N—CN

H H }N/—\_—z OH

This compound is synthesized analogously to example 1 from 4-{6-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 120 (see example 86) and amine 56.

MS (ESI): 575.1 [M+H]", TH-NMR (DMSO-dq): & (ppm) 11.47 (s, 1H), 8.03 (s, 1H), 7.56 (d,”
tH), 7.21 (d, 1H), 7.18 (s, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 6.92 (d, 1H), 6.69 (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, 6H), 2.01-2.4 (m, 4H), 1.89
{m, 2H), 1.65-1.78 (m, 3H), 1.19-1.59 (m, 4H), 0.89 (d, 3H}, 0.86 (d, 3H).

Exampie 92

4-(5-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-
piperidin-4-yl}-amide



carboxylic acid (121, see exanple 92) and am ne 21 anal ogously to the nethod
described in exanple 1. Yield: 105 ng (65%. M5 (ESI): 547 [MtH ', 1H NMWR
(DV8O-do): 6 (ppm 11.5 (s, 1H), 8.15 (d, 1 H, 8.11 (s, 1 H), 7.49 (d, 1
H, 7,24 (a, 1 H, 7.20 (d,1 H, 7.09 (dd, 1 H, 7.02 (d, 1 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),
3.4 (m 1 H, 2.85 (m 2H), 2.7 (m 2 2.39 (m 4H, 2.0 (m 4H), 1.71
(m 4H, 1.52 (m 2H), 1.35 (m 2H). mpl e 94 _

4- ( 4- Met hoxy- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- carboxylic acid
(1-[(1S,9aR) 1- (octahydro-quinolizin-1-yl)nethyl]-piperidin-4-yl}amde 10 O
| HHCN H This conpound is nt hesi zed anal ogously to exanple 1 from

(4- met hoxy- benzof uran- 3 Xy) - 1H 1 ndol e- 2- carboxylic acid (122)
preparation see bel ow) and , 9aR) - 1-

oct ahydr o- qui nol i zi n-1-yi ) et hy|l ] - pi peridin-4-ylamne, 61. MS (ESI): 571.2
MtH*, 1H- NVR (CDsOD): 6 (ppm 7.5 (s, 1H), 7.27 (s, 1H) 7.25 (t, 1H,
1 ,
4

8 (t, 1 H, 7.10 (d, 1 H, 7. 6.75 (d,1 H), 6.67 (d, 1 H),

\
4-
(
(
[7
5.43 (s, 2H), 4.15 (br s, 1 H), 7H) 3.83 (s, 3H), 2.9-3.25
(

m 4H), 2.53 (br m 1 H), 1.5- g
4- (4- Met hoxy- benzof ur an- 3- yl net hoxy)J'[LH- Mo

esis of
@lc acid (122) (1)
4- Met hoxy- benzof ur an- 3- car bal dehyde, 123 To a soI ut nQnof
4- met hoxy- 3- net hyl - benzofuran (J. Chem Res. Synopses (1996),132) (4 g,

24. 66 ol This compbund iselyniesizetfeorn 4-(Sutubxe-bbreofumn- Byimatuty ) B4-680g,2 29. 59
ool d” andepy Rt 151 PreBRlifsedbettng 25 e Mneoond il soria i s
used as sudgscribed irhexanmgid 1.5t ep.

Yield: 77 mg (48%). MS (ESI): 545 [M+H]*, 1H-NMR (DMSO-dq): 5 (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),

6.71 (d, TH), 5.32 (s, 2H), 3.74 (s, 3H), 3.68 {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 - 1.8 (m, 8H).

Synthesis of 4-{5-methoxy-benzofuran-3-yimethoxy}-1H-indole-2-carboxylic acid {(121):

This compound is synthesized from 4-methoxy-phencl analogously to the method described
for 106 (see example 55).

480 mg (86%). MS (ESI): 336 [M-HJ', 1H-NMR (DMSO-dg): 5 (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, 1H), 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 93

4-(5-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyt]-piperidin-4-yi}-amide



Yield: 4.86 g (>100%9. MsS (ESI): 177.0 (MtH"'. (2)
(4- Met hoxy- benzof uran- 3-yl ) -net hanol, 124 The al dehyde 123 from above (4. 34
g, 24.63 mmol ) is dissolved in 10 mM of nmethanol and cooled in an ice-bath.
Solid sodi um borohydride (4.9 g, 123.2 mvl) is added in portions and the
m xture is stirred for 2 hours. It is then poured onto ice-cold M,
extracted three tines with DCM dried and evaporated. The crude material is
purified by chromatography on silicagekgusi ng hexane and Et OAc (from 20%to
509 . Yield: 1.82 g (41%. Ms (ESI): 196.1 [ MENH4]'. (3)
4- (4- Met hoxy- benzof ur an- 3-yl net hoxy) -i ndoi e-1, 2-di carboxylic acid 1-tert-
butyl ester 2-ethyl ester, 125 Indole ester 125 is prepared from al cohol 124
and 102 under M tsunobw co igns (as described in exanmple 50 for 105). Ms
(ESI): 410.2 [(M CVe3) +H™N(4)
4- (4- Met hoxy- benzof ur an- 3-yl netthoxy) - 1H i ndoi e- 2-carboxylic acid, 122 The
title conpound is prepared fro gster 125 by cl eavage with KOH Et OH THF (as
described in exanple 50 for 105)] Ms (ESI): 338.2 [MtH', | H NVR (DVSO de):
6 (ppm) 11.76 (s, 1H), 8.07 (s, 7029 (t, 1H), 7.21 (a, i H), 7.19 (t,
1H, 7.1 (s, 1H), 7.04 (d, 11 ﬁ : , 6.69 (d, 1H). 5.39 (s, 2H),
3.84 (s, 3H). -131- Exanple 95 N N
4- ( 4- Met hoxy- benzof ur an- 3-yl net hoxy) - 1Hi ndol e- 28y x?\"i c acid
(1-[2-(4-hydroxy- pi peridin-1-yl)-ethyl]-piperidin-4-yl}-amde O i0 0O
This compound is synthesized from 4-(5-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid {121, see exampie 92) and amine 21 analogously to the method described in
example 1.

Yield: 105 mg (65%). MS (ESI): 547 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 8.15
(d, 1H), 8.11 (s, 1H), 7.49 (d, 1H), 7.24 (s, 1H), 7.20 {d, 1H), 7.09 (dd, 1H), 7.02 (d, 1H),
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-ylmethoxy)-1H-indole-2-carboxylic acid {1-{{18,9aR)-1-
(octahydro-quinolizin-1-ylymethyl)-piperidin-4-yl}-amide

~0

0
N

N

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid (122) (preparation see below) and 1-{(1S,9aR)-1-
{octahydro-quinolizin-1-yl)methyl)-piperidin-4-ylamine, 61.

MS (ESI): 571.2 [M+H]", 1H-NMR (CD;OD): & (ppm) 7.75 (s, 1H), 7.27 (s, 1H), 7.25 (t, 1H),
7.18 (1, 1H), 7.10 (d, 1H), 7.07 (d, 1H), .75 (d, 1H)}, 6.67 (d, 1H), 5.43 (s, 2H), 4.15 (br s,
1H}, 3.4-3.8 (br m, 7H), 3.83 (s, 3H), 2.9-3.25 (m, 4H), 2.53 (br m, 1H), 1.5-2.3 (m, 14H).



6: N~ HH-N N~-OH This conpound is synthesized anal ogously to exanple | from
4- (4- met hoxy- benzof uran-3- yl nethoxy)-1 Hindol e-2-carboxylic acid 122 (see
exanple 94) and amne.21. M5 (ESI): 547.2 [MtH ', 1H NVR (CD3OD): 6 (ppm
7.63 (s, 1H), 7.13 (s, 1H, 7.12 (t, 1H), 7.04 (t, I H, 6.98 (d, 1 H),
6.94 (d, 1 H, 6.62 (d, 1 H, 6.53 (d, 1 H, 53 (s, 2H, 3.76 (m 1 H,
3.71 (s, 31-1), 3.54 (m 1 H, 2.85 (m,2H), 2.73 (m 2H), 2.42 (m 4H),
2.07 (m 4H), 1.81 (m 2H), 1.74 (m 2Hr, 1.53 (m 2H), 1.45 (m 2H).

Exanpl e 96 4- (4- Met hoxy- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid
(1-[12-((3S, 4S) - 4- hydr oxy-

3-met hyl - pi peridin-1-yl)- ethyl] pi peri di n-4- yI} amde o o0 \ ( HHN OH
Thi s conpogpd y I

4-(4- n'etho-gls 2 = ’ i

exanpl e 94) and am ne 14 IVB (ESI) 561.3 [MH—I]', IH-NIVR (DMSO-d6): S (ppm
11.47 (s, 1H), 8.09 (d, 1H), 8.01 (s, 1H), 7.27 (t, 1H), 7.23 (s, 1H), 7.2

t 1H), 7.09 (t 1H), 6.65 (d, -132- 1 H). 5.34
Es 25)') s Ed “ﬁ%"”‘%b%‘ ?‘““éﬁ%ﬂbﬁd%f'@d‘” D Cea 2 65 (m 4H), W
é LnD 4E|)X 'Ilioﬁgo?h.&}oﬂ?of @met%aﬁs_raetﬁﬁ bbnﬁof(u@h (BFherleB@%nﬁ%eé?ng@fﬂSz)@ 5 (fl

a e (0) Nzot u ne | nao ar OX I C
ool (1T (A EsmmaD kAR BLe] Bkprs e canel S HRUHS 39, 28 oo 4 e i

mixture is heated under reflux for 24 hours. It is then cooled and filtered. The solvent is

evaporated and the crude red solid is used as such in the next step.
Yield: 4.86 g (>100%). MS (ESI): 177.0 [M+H]".

(2) (4-Methoxy-benzofuran-3-yl)-methanol, 124

The aldehyde 123 from above (4.34 g, 24.63 mmol} is dissolved 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 HCI, extracted three times
with DCM, dried and evaporated. The crude material is purified by chromatography on
silicagel using hexane and EtOAc (from 20% to 50%).

Yield: 1.82 g (41%). MS (ESI): 198.1 [M+NH,]".

(3} 4-(4-Methoxy-benzofuran-3-yimethoxy)-indole-1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester, 125
Indole ester 125 is prepared from alcohot 124 and 102 under Mitsunobu conditions (as

described in example 50 for 105).
MS (ESI): 410.2 [(M-CMe;)+H]".

(4) 4-{4-Methoxy-benzofuran-3-ylmethoxy)-1H-Iindole-2-carboxylic acid, 122

The title compound is prepared from ester 125 by cleavage with KOH/EtOH/THF (as
described in example 50 for 105).

MS (ESI): 338.2 [M+H]", TH-NMR (DMSO-dg): 8 (ppm) 11.76 (s, 1H), 8.07 (s, 1H), 7.29 (t,
1H), 7.21 (s, 1H), 7.19 (t, 1H), 7.1 (s, 1H), 7.04 (d, 1H), 6.83 (d, 1H), 6.69 (d, 1H), 5,39 s,
2H), 3.84 (s, 3H).



OO0 HHNThis conpound is synthesized anal ogously to exanple i from

4- (4- met hoxy- benzof uran- 3- yl net hoxy) - 1H i ndol e- 2- car boxytic acid, 122 (see
exanple 94) and amine 50. M5 (ESI): 561.2 [MtH ', 1H NVR (0030D): 6 (ppm
7.62 (s, 1H, 7.13 (s, 1H, 7.12 (t, 1H, 7.04 (t, 11-1), 6.97 (d, 11-1),
6.94 (d, 1H, 6.62 (d, 11-1), 6.52 (d, IH, 5.3 (a, 2H), 3.74 (m 1H), 3.71
(s, 3H, 3.46 (br m 1H), 2.93 (m 1H), 2.77 (m 1H), 2.65-2.75 (m 3H), 2.4
(m 1H, 2.28 (m 2H), 2.12 (m 2H), 148/ (m 1H) 1.75 (m 4H), 1.35-1.65
(m 5H), 0.93 (d, 3H). Exanple 98 4-(4-Methoxy-benzofuran-3-ytnethoxy)-1

H i ndol e- 2-carboxytic add (1-[(S)-2-((3S,4S)-4-

hydr oxy- 3- net hyl - pi peridl n-1-yl)-propyl]-piperidin-4-yl)-amde 0 10 0 11
-4 8 H NOEME_EQS Thi s corrpound i's synthesized anal ogously to exanple |
from 4- (4- net hoxy- benzof uran-3- yl net hoxy)-1 Hindol e-2-carboxylic acid, 122

oo 1R o g SR g e M RS0, ©
1H), 7.2 (tp.peﬂdrh ,1-ij éﬂ@l](pipenamyi}zmae(d 1H), 6.81 (d, 1H), 6.65 (d, 1H),
5.34 (s, 2H) 1H), 9 (s, 3H), 3.73 (m 1H), 2.58-2.92 (m 6H),

2.31 (m 1H) 2 22 (m -2, 02-2.17 (m 21-1), 1.89 (m 2H), 1.66-1.78
(m 3H), 1.2-1.6 (m 4H), d 31-1), 0.86 (d, 3H). _

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 21.

MS (ESI): 547.2 [M+H]", 1H-NMR (CD;0D): & (ppm) 7.63 (s, 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), 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 (m,
2H), 1.74 (m, 2H), 1.53 (m, 2H), 1.45 (m, 2H).

Example 96

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2~({38,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyll-piperidin-4-yl}-amide

(0]
2

0
04
H H_CN\_Q.,.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) and amine 14.

MS (ESI): 561.3 [M+H]®, 1H-NMR (DMSO-dg): 3 (ppm) 11.47 (s, 1H), 8.08 (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,



Exanpl e 99 4-(4, 6-di met hoxy- benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid {1 [(1S,9aR}-1-

(oct ahydro-qui nolizin-1-yl)nethyl]-piperidin-4-yl)-amde di hydrochlorlde 0
P/ 10 OO HHCNH UN/ This conpound is synthesized from

4- (4, 8-di net hoxy- benzof uran- 3-yl net hoxy) -1 Hindol e-2- carboxylic acid 126
(preparation see below) and am ne 61 anal ogously to the nethod described in
exanple 1. Yield: 146 ng (76.3%. M (ES): 601 [MrH ', 1H- NWVR (DVMBO-d3): 6
(ppn)115(s 1 H, 10. (br 2H) 81-85(br 1 H, 7.89 (s, 1
H), 7.3 (br a, 1 H, 7.1 ddl H, 6.8 (s, 1H, 6.62 (d,

O il Do %‘}%ﬁmgg@z%&m&%s& s M,

4 (4 6- di res2k08/nh Sii),of. 68- L8 S )8 128a0@8) (il 6H), I0rB5ode3H): car boxylic acid 1126
. -134- This conpound is synthesized from 3, 5-di net hoxyphenol anal ogously to
the method described for 106 (see exanple 55). Ms (ESI): 366 (MH ', 1H NWR
(DMSO-de): 6 (ppm) 12.78 (br s, 1 H), 11.7 (s, 1 H, 7.89 (s, | H, 7.14
(dd, 1 H) Exdnp® 97, 1 H, 7.02 (d, 1 H, 6.78 (d, 11-1), 6.65 (d, 1 H, 6.41
(d, 1 H, 5.31 (s, 2H), 3.79 (s, 3H), 3.31 (s, 3H).

4-(4-Methoxy-benzofuran-3-yimethoxy)-1 H-ihdole-Z—carboxylic acid {1-[(5)-2-(4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

@‘%O}Om

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): 5 (ppm) 7.62 (s, 1H), 7.13 (s, 1H), 7.12 (t, 1H),
7.04 {t, 1H}, 8.97 (d, 1H), 6.94 (d, 1H), 6.62 (d, TH)}, 6.52 (d, 1H), 5.3 (s, 2H), 3.74 (m, 1H),
3.71 (s, 3H}, 3.46 (br m, 1H), 2.83 (m, tH), 2.77 (m, 1H), 2.65-2.75 (m, 3H), 2.4 (m, 1H),
2.28 (m, 2H}, 2.12 (m, 2H), 1.97 (m, 1H) 1.75 (m, 4H), 1.35-1.65 (m, 5H), 0.93 (d, 3H).

Exampie 98
4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acid {1-[(8)-2-({35,4S)-4-
hydroxy-3-methyi-piperidin-1-yl}-propyll-piperidin-4-yl}-amide

0
P

é@i
H N

HO},Q..OH

—~0Q



Exanpl e 100 4- (4, 6- D met hoxy- benzof uran- 3-yl net hoxy)-1 H i ndof e-2-carboxylic
acid (1-[2-(4-hydroxy piperidin-1-yl)-ethyl]-piperidin-4-yl}-amde ~10 N 0.
i0 0 O HHCN NOOH This conpound is synthesized anal ogously to exanple 1
from 4- (4, 6-di met hoxy-benzof uran- 3-yl met hoxy)-i Hindoi e-2-carboxylic acid,
126 (see exanple 99) and amine 21. M5 (ESI): 577.2 [MtH ', 1 H NWR
(DVBO-da): 6 (ppm) 11.46 (s, 1 H), 8.1§d, 1 H, 7.87 (s, 1H), 7.22 (s,
1H), 7.08 (t, 1H), 7.0 (d, 1H), 6.81 (s133H), 6.63 (d, 1H), 6.42 (s, iH),
5.28 (s, 2H), 4.49 (m 1 H, 3.8 (s, 31-1), 3.76 (s, 3H, 3.73 (m 1H),
3.16 (m 1 H, 2.85 (m 2H), 2.69 (m 2H), 2.36 (m 4H) 1.99 (m 4H), 1.7

(m 4H), 1l1hiscompoiiilis dynthbsizEd ardibgoubiy &r@XdampleGilirom 4-(4-methoxy-benzofuran-3-
4- (4, 8- Di net hoxy- benzof'ur an- 3-yl et hoxzye 1H i ndol e- 2- carboxylic acid
(1-[2- ((35ylzr@§hom¢)-1H-indole-2-carboxy!|c acid, 122 (see example 94) and amine 56.

YD 5 I S AT ondr g o ) e, dyfwitecnior e
4- (4, 6-di néﬁhazy(ﬁaéhhaf%r(anﬂﬁ Wrﬁeﬂlﬂb%ﬁﬁﬂl‘”#?ﬁad@eﬂﬁ Géhfdadklylﬁf‘éé {deid (126,
see exanpl eP8hate SHAUAE AHHIRIOEONSD), 375 ! 1, 2852%2 (AOBAY, 2BAGm, iy, exaNP! @
' 2.22 (m, 1H), 2.02-2.17 (m, 2H), 1.89 (m, 2H), 1.66-1.78 {m, 3H), 1.2-1.6 (m, 4H), 0.9 (d,
3H), 0.86 (d, 3H).

Example 99

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

/
0

—0

Iz /E

® o
=

Wk

N

This compound is synthesized from 4-(4,6-dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid 126 (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 148 mg (76.3%). MS (ESI): 601 [M+H]', 1H-NMR (DMSO-de): 5 (ppm) 11.5 (s, 1H),
10.1-10.7 {br, 2H), 8.1 — 8.5 (br, 1H), 7.89 (s, 1H), 7.3 (br s, 1H), 7.1 (dd, 1H), 7.0 (d, 1H),
6.8 (s, 1H), 6.82 (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), 1.8-2.1 (m, 12H). |

Synthesis of 4-{4.8-dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid
{126):




Yield: 85 ng (47%. M5 (ESI): 591 [M¢H', 1H NVR (DMBO-de): 6 (ppm 11.5 (s,
1H), 10.6 (br, 2H), 8.5 (d, 1H), 7.87 (s, 1H), 7.25 (s, 1H), 7.1 (dd,
11-1). 7.02 (d, 1H), 6.8 (d, 1H), 6.64 (d, 1 H, 6.4 (d, 1 H, 5.26 (s,
2H), 5.1 (br, 1 H, 4.05 (m 1 H), 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- Di et hoxy- benzof uran- 3-yl net hoxy) -1 H-i ndol e-2-carboxylic acid
{1-[(S)-2-(4-hydroxy- piperidin-1-yl)-pyppyl]-piperidin-4-yl)-amde ~'O O
"O\ O 11 &H~INCI SI- &OH This conmpound i s synthesized anal ogously to
exanple | from 4-(4, 6-di net hoxy benzofuran-

3-ylneth -1Hind | i 1 99 d 50,
VS (E5E) - 0 Sampalpis Syt eRP R G P Mo i ioguego the Tognd 53" o 1
E)D, g %g Egescrglb@dforﬂ)ﬂéeééxan’a Ié‘BS 6.67 (s, 1 H, 6.62 (d, 1 H) 6 37 (S1 fH)
D o (o s EBhigdbis - NMM@W%‘%) o2 7B whets IR 10728 62 (1
2H), 2.08 6m 7114*(% 1i1-|)8rds (%51}@)rm'oé+(a 1H); 54?'8@ 1), 685 (dHH), 6.494, (1Ft ,531) . -136-
Exanpl e 103 4 - enzof ur an- met hoxy) - 1H | ndol e- 2-'car boxyl iC
acid (1- [(@)MW(@&%S@W @131 8,3

hydr oxy- 3- net hyl - pi peri di n- 1- yI) propyl]-piperidin-4-yl)-amlde | Ol NO"O
0o

Example 100

4-(4,6-Dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

/OE‘/\ :0-
/
~0 g

This compound is synthesized analogously to example 1 from 4-(4,6-dimethoxy-benzofuran-
3-ylmethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 21.

MS (ESI): 577.2 [M+H]", 1H-NMR (DMSO-dy): & {(ppm) 11.46 (s, 1H), 8.1 (d, 1H), 7.87 (s,
1H), 7.22 (s, 1H), 7.08 (¢, 1H), 7.0 (d, 1H), 8.81 (s, 1H), 6.63 (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, 1H), 2.85 {m, 2H), 2.69
(m, 2H), 2.36 {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-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-{(3S,48)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride



HHC-~5 ).10H This conpound i s synthesized anal ogously to exanple 1 from
44- (4, 6- di met hoxy- benzof uran- 3-yl nmet hoxy)-1 H i ndol e-2-carboxylic acid, 126
(see exanple 99) and amne 56. Ms (ESI): 605.1 [ MtH +, 1H NMR (CD30D): S
(ppm 7.64 (s, 1 H, 7.23 (s, 1 H, 7.15 (t, 1H, 7.05 (d, I H, 6.69 (s,
11-1), 6.64 (d, 1H), 6.38 (s, 11-1), 4.85 (s, 2H), 3.88 (m 11-1), 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). Exanple 104 4-(5, 6-di net hyl - betY2of ur an- 3-yl met hoxy) - 1

H i ndol e- 2-carboxylic acid {1-j(1 S,9aR) - 1-

(oct ahydro-qui nolizin-1-ylI')methyl ] -pi peridi n-4-yD-am de di hydrochl ori de 200
0 HH-C H-137- This gonpound is synthesized from

4- (5, 6-di net hyI-benzofurn-3 yl nmet hoxy) - 1Hi ndol e-2- carboxylic acid 127
(preparation see bel ow) ajfd ne 61 anal ogously to the nethod described in
exanple 1. Yield: 146 ny M5 (ESE): 569 [MtH ', 1 H- NWMR (DMSO-d6): S
(ppm 11.45 (s, 1 H), 10. 2H), 8.5 (br, 1H), 8.02 (s, 1 H),
7.45 (s, 1 H), 7.38 (s, b, W27 (br s, 1 H, 7.1 (dd, 1H, 7.02 (d, 1
H, 6.7 (d, 1 H, 5.3 (s, .0(m 1 H, 2.8- 3.8 (m 14H), 2.32 (s,
31-1), 2,28 (s, 3H, 1,3 - 2. 1BI). Synt hesi s of

4- (5, 6-di et hyl - benzof ur an- 3- 'ndoI e-2-carboxylic acid 1f 271:
Thi s conpound |Is synthesi zed ,4 e anal ogously to the
met hod described for 106 (see exa SI @34 [MH', 1H NWR
(DVMBO-d8): b (ppm 12.9 (br s, 1H), 11 55(s 8.02 (s,

This compound is synthesized from 4-(4,6-dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid {126, see example 99) and amine 14 analogously to the method described in
example 1.

Yield: 85 mg (47%). MS (ESI): 591 [M+H]", 1H-NMR (DMSO-da): & (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 (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-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

/OE:,LO{
&WHC"}OOH

This compound is synthesized analogously to example 1 from 4-(4,6-dimethoxy-benzofuran-
3-yimethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 50,

MS (ESI): 591.3 [M+H]*, 1H-NMR (CD;0D): d (ppm) 7.83 (s, 1H), 7.23 (s, 1H), 7.14 (1, 1H),
7.04 (d, 1H), 6.67 (s, 1H), 6.62 (d, 1H), 6.37 (s, 1H), 5.35 (d, 2H), 3.85 (m, 1H), 3.82 (s, 3H),
3.78 (s, 3H), 3.57 (m, 1H), 3.05 (m, 1H), 2.88 (m, 1H)}, 2.75-2.87 (m, 3H), 2.35-2.55 {m, 3H),
2.24 (m, 2H}, 2.08 (m, 1H), 1.8-1.95 {m, 4H), 1.45-1.75 (m, 4H), 1.04 (d, 3H).



1H, 7.47 (s, 1 H, 7.38 (s, 1 H, 7.15 (did, 1 H, 7.0 (m 2H, 6.7 (d, 1

H, 5.3 (s, 2H), 2.35 (s, 3H), 2.3 (s, 3H. Exanple 105

4- (5, 6- Di et hyl - benzof ur an- 3-yl met hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d

{1-[2-(4-hydroxy- piperidin-1-yl)-ethyl]-piperidin-4-yl)-amde 00 O / H

H-N~ OH This conpound is synthesized from

4- (5, 6-di net hyl - benzof ur an- 3-yl net hoxy) -.,1. Hi ndol e-2- carboxyliic acid (127,

see exanple 104) and am ne 21 anal ogou'51 “to the method described in

exanple 1. -138- Yield: 96 ng (51%. Ms (ESI): 545.5 [MtH ', 1 H NWR

(DVMSO-de): S (ppm 11.5 (s, 1H), 8,09 (d, 1 H, 8.05 (s, 1H), 7.22 (s, 1H),

7.18 (s, 1H, 7.10 (dd, 1H), 7.0 (d, 1H), 6.88 (s, 1H, 6.7 (d, 1 H, 5.28

(s, 2H, 4.45(d, 1 H, 3.7(m 1 H, 3.36 (m 1 H, 2.84 (m 2H, 2.7 (m

2H), 2.5 m 032,38 (s, 3H, 2.35 (m 4H), 1.95 (m 4H), 1.7 (m 4H,

1.45 (m P m 2H). Exanple 106

4- (5, 6- D net hyl - benzof uran- 3-yl net hoxy) -1 Hi ndol e- 2-carboxylic acid

E 121[ 2- (( g&-%Diﬁmtboxy—beg;ofuran—3|-ylmet{1?1xy?-1H—]ndoie—z-garboleic ??d {1 -[_(%)-2-((33,45)-4-

ydr oxy- 3- -piperjdi.n-1- -e - pi i din-4-yl}-am de

di hydr ochl@ﬁf“&ée’ﬁﬁet’gﬁ'ﬁ"pemlpé Egrewﬂﬁi‘gﬁg%ﬂf‘ﬁesi zed from

4- (5, 6-di net hyl - benzof u[an-3-yl nmet hoxy) -1 Hindol e-2- carboxylic acid (127,
nal ogously to the nethod described in

see exanple 104) and angpne 14031
exanpl e 1. \Q:{
V4
o o

o

This compound is synthesized analogously to exampie 1 from 4-(4,6-dimethoxy-benzofuran-
3-yimethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 56.

MS (ESY): 605.1 (M+H]", 1H-NMR (CD,0D): & (ppm) 7.64 (s, 1H), 7.23 (s, 1H), 7.15 (t, TH),
7.05 (d, 1H), 6.69 (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, B8H}, 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 10

4-(5,6-dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-
(octahydro-quinolizin-1-ylymethylj-piperidin-4-yl}-amide dihydrochloride

0
2

r
L=

2,

=



Yield: 105 ng (56%. Ms (ESI): 559 [M+tH ', 1 H
(s, 1H, 10.6 (br, 2H), 8.5 (d, 1H), 8.02 (s,

1H, 7.25 (d, 1H), 7.1 (dd, IH, 7.02 (d, 1 H),
4.05(m 1 H, 2.6 - 3.8 (m 13H), 2.33 (s, 3H,

(m 8H), 0.93 (d, 3H). Exanple 107 4-(5, 6-D net hyl -
H- i ndol e- 2-carboxylic acid {1-[(5)-2-(4-hydroxy-

pi peridin-1-yl)-propyl]-piperidin-4-yl}; :?Fm'de di hydrochloride -139- r OO0 H
OH This conmpound is synthesized from )

4- (5, 6-di net hyl - benzof ur an- 3- -yl net hoxy) -1 Hindol e-2- carboxylic acid (127,
see exarrpl e 104) and am ne 50 anal ogously to the nethod described in

exanpl e 1. THisebthpourtids ssnthesBedpm 4B Gdispthyl-eaeofamp-yimethexyliiR-indolas?y> ds) : 6

(ppm) 11 5?§@gx5).c|5@.¢ﬂz71§?ar$p7 3 Boé Blow Pl apfrerns. dragidusy o e tnadt L~ 1) 7, 45

1H), 5. 3 ( dles@ibld n®x@BpHr, 1H), 2.9 - 4.1 (m 13H), 2.35 (s, 3H), 2. 28 (s,

a5, 6 01 oty PR BB S ot THhok AEBL 2 GRATR & &

{1-[(S) - 2- 103S; 10S) (bA-2H), 8.5 (br, TH), 8.02 (s, TH), 7.45 (5, H), 7.38 (s, TH), 7.27 (br s, 1H), 7.1
giyﬂ;gi‘gcﬁl e g§ ,6.%@',?8,%' ,/é‘.z ﬁg%} 5 QP¥Y 2R RERY, Bk ¥ BAmHHC2.32 (s, 3H),
2,28 (s, 3H), 1.3 - 2.1 (m, 12H).

(DVBO-de): S (ppm 11.5
7.45 (s, 1H), 7.4 (s,

.7 (d, 1 H, 5.29 (s, 2H),
.3 (s, 3H), 1.75 - 2.2
~benzof ur an- 3- yl met hoxy) -1

Synthesis of 4-(5,.6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid
{127):

This compound is synthesized from 3,4-dimethylphenol analogously to the method described
for 108 {see example 55).

MS (ESI): 334 [M-H], 1H-NMR (DMSO-dg): & (ppm) 12.9 {br s, 1H), 11.55 (s, 1H), 8.02 (s,
1H), 7.47 (s, 1H), 7.38 (s, 1H), 7.15 (dd, 1H), 7.0 (m, 2H), 6.7 (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-yt}-amide

]
2
f‘;IW
TON

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 21 analogously to the method described

CH

in example 1.



HN r OH ~ This compound Is synthesized from

4- (5, 6-di net hyl - benzof uran- 3-yl net hoxy) -1 Hi ndol e-2- carboxylic acid (127,

see exanpl e 104) and am ne 66 anal ogously to the nmethod described in

exanple 1. Yield: 130 ng (68%. Ms (ESI): 573 [MtH ', 1H NVR (DVBSO-d6): 6

(ppm 11.5 (s, 1H), 10.4 - 10.6 (br, 2H), 8.52 (d, 1H), 8.02 (s, 1H), 7.45

(s, 1H), 7.4 (s, 1H, 7.25 (s, 1 -1), 7:2k2 (dd, -140- 1H), 7.03 (d, 1H), 6.7

(d, 1H, 5.3 (s, 2H), 5.1 (br, 1H), 4.05(m 11-1), 2.8-3.9 (m 13H), 2.32

(s, 3H), 2.29(s 3H), 19-21(m 6H) , 132(d 3111) 093(d 3H) .
Exanpl e 109 4-(4-Et hoxy %ﬂ@ H i ndol e carbo

(1 (0S) - 2- VmSrgRmaobn MBS 465 1 Hh GHIMR (NS P Biol 15 Gnfdle 0-i o

.4 N Thi h | loga)
S lhg @Q@ﬁf;#ﬂ?a'tﬁ( )l ¢§2(eedl-lw7ﬂi80(90% CAlY @deﬂWOG(d 1H)! 688 (s, 1

A %%ﬁ(&agH)aﬂdgg%%@.C@%bn?x (e aC| % ar at I on anaFogoust

(7 Dgflfo?)s ?25?53'9-1) 323386(3(311) éh% 91184@51 éslémw)),f ?gﬁ&r()m 45%h|)2H)71§Qm§ ﬂvl) 1 H,
4.09 (q, 2H) 376(mIH) 337(m1H) 258296(m5H) 185243(m
6H), 1.42-1.83 (m 6H), 1.37 (t, 3H, 1.33 (m 2). 0.93 (d, 3H). Exanple

110 4-(4- I\@*dg@yqpbenyl )-1 Hindol e-2-carboxylic acid

{1-[(S)-2-T4-hydroxy-pi peridin-1-yl)-propyl]- piperidin-4-yl)-anmde 0
4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,48)-4-
hydroxy-3-methyl-piperidin-1-yi)-ethyl]-piperidin-4-yl}-amide dihydrochloride

N0

O
@f\H"
b HC"XNQ.,,OH

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 14 anaiogously to the method described
in example 1.

Yield: 105 mg (56%). MS (ESI): 559 [M+H]', 1H-NMR (DMSQ-ds): 3 (ppm) 11.5 (s, 1H), 10.6
(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 (s, 3H},
1.75-2.2 (m, 8H), 0.93 {d, 3H).

Example 107

4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[{S)-2-{4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride



\ OHH~J ~ OH -141- This conmpound is synthesized anal ogously to exanple 1
from 4-(4-met hoxy-phenyl)-1 H indol e-2-carboxylic acid, 128 (see exanple
141) and amine 50. M5 (ESI): 491 [MtH ", 1 H-NWR (DVMBO-de): 6 (ppm 11.59 (s,
1 H, 823 (d, 1 H, 7.56 (d, 2H), 7.34 (d, 1H, 7.31 (s, 1H, 7.2 (t, 1H),
7.06 (d, 2H), 7.01 (d, 1H, 4.44 (d, 1H, 3.81 (s, 31-1), 3.75 (m 1H,
2.96 (m 1H), 2.6-2.95 (m 5H), 2.04-2.4 (m 5H), 1.92 (m 1H), 1.2-1.85
(m 8H), 0.91 (d, 3H). The 4-aryi oxy-i[lqlgq_e-Z-carboxam des are generally
prepared by a coupling of the 4-hydroxy--1ndol e-2-carboxam des with the
correspondi ng 1-7uoro-2-nitro-benzenes (Reaction Schenme fa Reaction Schene
16: R7T R R RB 7 Rfi ~RBHo. I / as HRN\NH2 RBH RLNRO TUTUR2Z pnpO
FRORI1 | /] OROCMVRRAR 2. H2, PACR3 I / ry OHR3 -R 1.ti OONO
RA RB R4 RO 4, LIOH Exanp & 4-Phenoxy-1 H-indol e-2-carboxylic acid

[ 1- (2-azepan-1-yi-ethyl)=p iin-4-yi]-arn'de [

gjh}x—(ﬁ“@”}"&m

This compound is synthesized from 4-(5,8-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid (127, see example 104) and amine §0 analogously to the method described
in example 1.

Yield: 112 mg (56.8%). MS (ESI): 559 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H),
10.3 - 10.6 (br, 2H), 8.5 (d, TH), 8.12 (s, 1H), 7.45 (s, 1H), 7.38 (s, 1H), 7.25 (s, 1H), 7.1
(dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H}), 2.9 - 4.1 (m, 13H), 2.35 (s, 3H),
2.28 (s, 3H), 1.7 -2.2 {(m, 8H), 1.357 1.3 (d, 3H) (rotamers).

Example 108

4-(5,8-Dimethyl-benzofuran-3-ylmethoxy)- 1H-indole-2-carboxylic acid {1-[(S)-2-((38,48)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl}-piperidin-4-yl}-amide dihydrochloride

.

%EC"‘}NQ,OH

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 58 analogously to the method described
in example 1.

Yield: 130 mg (68%). MS (ESI); 573 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.5 (s, 1H), 10.4
- 10.6 (br, 2H), 8.52 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (s, 1H), 7.12 (dd,



O 0 6:) HHCN\ This conmpound is synthesized anal ogously to Exanple 1
from 4- phenoxy-1| Hindol e-2- carboxylic acid 129 (preparation see bel ow and
amine 5. Yield: 105 ng (41% of a beige solid; M5 (ESI): 459.4 [MH -,
IHNWR (DVMBO-dB): 3 (ppm 11.7 (s, 1H), 8.22 (d, 1H), 7,34 (dd, 2H), 7.24
(d, iH, 7.04-7.15 (m 3H), 6.95 (d, 2H), 6.55 -142- (d, 1H), 3.72 (m 1H),
2.85(m 2H), 2,52-2.6 (m 6H), 2138(m_%|6|)_, 2,0 (t, 4H), 1.72 (m 2H), 1.48
(m 8H). Synthesis of 4-Phenoxy-1H | ndol€-2-carboxylic acid (129) (1) Step
A. 4-(2-Nitro-phenoxy)-1Hindol e-2-carboxylic acid ethyl ester (130)

4- Hydr oxy-1 H-indol e-2-carboxylic acid ethyl ester (0,5 g, 2.436 mpl) and
2-f1 uor o- nTh)r 503 oAb (b 105D 3s, 21D, ﬁ-3dbfsr¥'ﬂ]rﬂ-0§r(@' k28 ve8 (Mn13fY. 282 of

di et hyl f ognaui sleg (s’ﬁfaf—lgaﬁ.@ﬂdi1t(h9'8|-t),9f32r~‘(9.tQ-B.Sb.gmc%ﬂb).onate (0.67 g, 4.87

mmol ) the mxt'ure is stirred over night at room tenperature. Then the
reaction mxture is evaporated under reduced pressure, dissolved wth ethyl
acetate and washed with water. The organic |ayers are dried over sodium

sul fate gnRppated. The crude product is used in the next step w thout
further pu ion. Yield: 0.72 g (91% of a beige solid, M5 (ESI): 325.2
[MH-, 1HNW (DVMsO-da): 6 (ppm 12.15 (s, 1 H, 81 (d, 1 H, 7.6 (dd, 1
W (7 322(41:(4-Eth%xy-pheﬂﬁ)-l_§ ldda(d;)!e-?arbé’xgﬁéﬁac{idiﬁ-[18)l—b—(#kﬁjdﬁﬁy-@ineﬁdjnﬁi)yl)-lﬁoﬁﬂl( d, 1H),
: ad, . : ep B:

4-(2- Anin -"b‘?ﬁéiﬁ'a‘&f}’}?rﬂﬁ?i ndol e- 2-carboxyl i c acid ethyl (131) 130 (0.5 g,
1.532 mol ) is dissolved in 1p0 m of ethanol and, after addition of Pd-C
(100 ng), the mxture is hY) ogenated at roomtenperature for 3 hours. The
m xture is filtrated over delite to renove the catal yst and evapor at ed.
Yield: 390 ng (86% of a g solid. M5 (ESI): 297 [MtH ', 1 H NWR
(DVMSO-d6): 6 (ppm

\ ;C"}NC}OH

This compound is synthesized analogously to exampie 1 from 4-{4-ethoxy-phenyl)-1H-
indole-2-carboxylic acid, (preparation analogously to 128, see example 141) and amine 50.
MS (ESI): 505.2 {M+H]", 1TH-NMR (DMSO-dg): 5 (ppm} 11.6 (s, 1H), 8.25 (d, 1H), 7.56 (d,
2H), 7.36 (d, 1H}, 7.31 (s, 1H), 7.2 (&, 1H), 7.05 (d, 2H), 7.02 (d, TH), 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 (&, 3H), 1.33 (m, 2), 0.93 (d, 3H).

Example 110

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(8)-2-(4-hydroxy-piperidin-1-yl)-propyi]-
piperidin-4-yl}-amide

O/

®
5 ﬁ‘Q}O_OH



11.95 (s, 1 H, 7.13 (m 2H), 7.0 (s, 1 H, 6.86 (m 1 H), 6.8 (dd, 1 H),
6.75 (dd, 1 H, 665 (m 1 H, 6.38(m 1H, 4.9 (br, 2H), 4.3 (q, 2H), 1.3
(t, 3H). (3) Step C. 4-Phenoxy-1 Hindol e-2-carboxylic acid ethyl ester
(132) Tert-butyl nitrite (0.2 mM, 1.687 mmol) is dissolved in 5 m of

di met hyl f ormam de and heated to 65C. A solution of 131 (0.5 g, 1.687 mmol)
in5m of dimethylformam de |s added dropwi se and the nmixture is stirred
of additional 10 m nutes. The brown sol u|t|10n is cooled to roomtenperature,
diluted with diethyl ether and washed vvlt 2N HCl and brine. The organic

| ayers are dried over sodi um sul phate and evaporated. The crude product (370
nmg of a brown oil) is further purified by flash-chromatography ShexaneI

et hyl acet aflis eompound rf@znthw@d@nameeuwowmfe dfrog 44-methoxsphemyi-il- (ESI ) :
280,2 [ M 1 7.37 (d, 1 7.35
(d 1 [, "ﬂm%olgzﬁly%hé %%Séee &aﬁﬁf&n‘?ﬁ %I%egl?nl 0. 6"?32 (s ( H)6 (d
11-1), 4.3 g ESp1 IMEH], t1H'3MIB(D @ﬂ@dpm)iﬁﬂa oy ﬁml(%dkb‘l)e 56 sar boxy!l i ¢

act d (129) H§27.84004 vsq(éﬁnﬁ)méim)s?%wm%m Pt aalia e agpls, and

treated with’a 'solution of Hg'

m xture i s 3i 372, dH).rDH M et 62 @5dm H)e?ﬁﬂ@lrﬂ(m §Hhce92 i THAL2186 i s not
complete (T i) al LiOH (30 ng, 1.25 mmpl) is added and the
stirring i s(ln‘(%;m ?%e?f 3(fP‘gr addi tional 18h. After evaporation, the crude
product is acidified at 0OCwth 2M HO and extracted vvlth et hyI acetate
The or gani Crjeay sy ahaoiblolcahord B AP \
146ng(1OUU7J of ayellowson; 10)":
(ppm) _ 12. dndole-2-garboxamides witrytée carrgspordigs-{ ™ gion Sahemg m
2H), 7.12 (4, 1H), 7.0 (d, 2H), 6.75 (s, 11- 1) 6. 58 (d 11- 1). Exanple 112
4-m Tol yl oXy-1 Hindol e-2-carboxylic acid

[ 1- (2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde i

Reaction Scheme 15:

1. RS R8 R? 6 R7 RS
- RNH2
H Ry O‘N' Re RS H TBTU RB—QH
R2 (o] (':"

A F R9 1 D R 1
R3 N o ——— R2 L p — R 0
R5
R4 2. H2, Pd-C R OH -R
3. tBUONO 1, s R3 N,
4, LiOH R4

Exampie 111

4-Phenoxy-1 H-indole-2—carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-amids

This compound is synthesized analogously to Example 1 from 4-phenoxy-1H-indole-2-
carboxylic acid 129 (preparation see below) and amine 5.

Yield: 105 mg (41%) of a beige solid; MS (ES!): 459.4 [M-HT, 1H-NMR (DMSO-ds): & {ppm)
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), 6.55



O HHCOCN NO This compound is synthesized anal ogously to Exanple | from
4-mtolyl oxy-1 Hindol e-2- carboxylic acid 133 (preparation see bel ow) and
amine 5. Yield: 12 ng (11.3% of a white solid; Ms (ESI): 473.3 |MH"', 1
HNWRR (DVMSO-d6): 6 (ppm 11.65 (s, 1 H, 82 (d, 1 H, 7.2 (m 2H, 7.1 (m
21-1), 6.8 (d, 1 H, 678 (m 1 H, 6.7 (m 1H, 6.54 (d, 1 H, 3.72 (m
1 H, 2.85 (m 21-1), 2.48 -- 2.58 (m_18é-1), 2.35 (m 2H), 2.25 (s,
3H),1.98 (m 21-1), 1.75 (m 21-1), %81 55 (m 8H). -144- Synthesis of
4-m Tol yl oxv-4H-i ndol e- 2-carboxylic acid (133): (1) Step A

445- Met hyl - 2-ni tr o- phenoxy) -i H i ndol e- 2- carboxylic acid ethyl ester (134)
4- Hydr oxy-({@HHINGB2 ém2Ha2.Bo Xy 2H), 262 o 28 (ny I6HA S 3 (m, BHY, 2.@ (t3qH)nd3R fmand

2- Fl uoro-A%-lﬁET?Q/bﬁlaH)nitrd- benzene (756 ng, 4.87 mmol) are dissolved in 20
m of di methyl'fornam’de. After addition of potassium carbonate (1.3 g, 9.74
mmol) the mxture is stirred over night at room tenperature. Then the
reaction mxture i s evaporated under reduced pressure, dissolved wth ethyl
acetate and washed w &F 4-Ph I WGiel j496).over sodi um
sulfate and evapor : ' Xt step w thout
further purification. Yield: 1.59 g (96% of a beige solid. M5 (ESI): 341
[MtH ', 1 HNWR (DMSO-de): 6 ( 12.15 (s, 11H), 7.98 (d, 1H), 7.3 (d,

ppm
% H)28 (73 125 3 I(—Igﬂl _ éSQp A:Q;GE-SN i&r%prlgpggy)%[_ I-ﬁ%dg%’—z-%all_lbobxﬁicfsa%ié gfhyl %s'i')sf (1%’3)3 (a. 28,

4- ( 2- Ami nge B BRI RAE! S it ] saeC@ : ' 1 ter (135
Tab (1 PR e Ao it A egp OO Slise i) ind s ffdronfigt o] 1200
addi ti on drenzanedd. 25D 2436, mmel ai disalved InsI I iesttaifermaseide. dier edsiionr at ur e

for 3 hourg poth8GumcXbbide (F67 g, 4.87 mmol) the mixture 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 is used in the next step without further purification.
Yield: 0.72 g (91%)} of a beige solid. MS (ESI}: 325.2 [M-HJ, 1H-NMR {DMSO-dg): & (ppm)
12.15 (s, 1H), 8.1 (d, 1H}, 7.6 (dd, 1H), 7.32 {m, 2H)}, 7.25 (dd, 1H), 7.03 (d, 1H), 6.85 (m,
1H), 8.7 {d, 1H), 4.3 (g, 2H), 1.3 (1, 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 celite to remove the catalyst and evaporated.

Yield: 390 mg (86%) of a grey solid. MS (ESI): 297 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.95 (s, 1H), 7.13 (m, 2H), 7.0 (s, 1H), 6.88 (m, 1H), 6.8 (dd, 1H), 6.75 (dd, 1H), 6.5 (m,
1H), 6.38 (m, 1H), 4.9 (br, 2H), 4.3 (g, 2H), 1.3 {t, 3H).

(3}  Step C: 4-Phenoxy-1H-indole-2-carboxylic acid ethyl ester (132)

Tert-butyl nitrite (0.2 ml, 1.687 mmol} is dissolved in & ml of dimethyiformamide and heated
to 65°C. A solution of 131 (0.5 g, 1.687 mmol) in 5 mi of dimethyformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluied with diethy! 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 oil} is further purified by flash-chromatography (hexane / ethyl acetate 9:1).



filtrated over celite to renove the catal yst and evaporated. Yield: 1.12 g
(9599 of a grey solid. Ms (ES'): 311 [MtH]' ]+, 1H NVR (HMSO-d6): 6 (ppm
11.95 (br, 1H), 7.123 (m 2H), 7.03 (s, 1 H, 6.72 (s, 2H), 6.58 (s, 1H),
6.37 (m 1 H, 4.68 (br, 2H), 4.3 (g, 2H), 2.08 (s, 3H), 1.3 (t, 3H). (3)
Step C 4-mTol yl oxy-1Hindol e-2-carboxylic acid ethyl ester (136)
Tert-butyl nitrite (0.428 m, 3.609 mol) |Is dissolved in 5 m of

di met hyl f ormam de and heated to 65 C. -A48elution of 135 (1.1 g, 3,609 mmol)
in 5 nf of dinmethylfom am de is added dropwi se and the m xture is stirred
of additional 10 m nutes. The brown solution is cooled to roomterrperature

di | d [ heF

ayers are UPPere bRl §f  fRowEAGHs thehaeds MRy Phscias. S1RR0: ©
my of a briaes (sj1H), 7§?thr1Hhé’r35p(drﬂ'ﬂ)|. &23ly, 2H) a'éﬁl(@ﬁ:ﬂlihé(’t(b@ir anhy. agﬂe.x‘lérh.e I
et hyl acetaégdeI,lBiWﬁ é%{}){&gg QH%SZO ng (49% of a yellow solid; M5 (ESI):

294.2 [MHr (ppm 12.0 (s, 1H), 7.18-7.24 (m 3H),
6.92 (m 1H), 6.82 (m 2H), 6.78 (dd, 1H), 6.58 (dd, IH), 4.28 (q, 2H),
2.27 (s, 3H),1.3 (t, 3H). (4) Step D 4-m Tol yl oxy- I HAndol e- 2- carboxylic

acid (133) 1 AT abid-2.c5 v O m of nethanol and
treated with @ %Pe r%npﬁ?x%'%f %cgﬂb%%gic rrb?g ) in5mM of water. The
mxture is 3oifdgng aiwmmbs RHMYoREY 5 r'ﬁ1p<§f metffandPatdreafidtviih L3RRt | ON, the
crude product Is acidified at 0OGw th 2M HC and _extracted wth ethyl

acet at e. THeOH(ahng. 1.338meoline3 gy pbwatsl, dpe BWENTe i SiTPH ﬁbrloﬁméﬂrap%’é"éﬂﬁﬂ)r at ed.

z/'D"?/'Bg dgfo d\r/gmfgﬂscﬁncﬁftheareﬁﬁioﬁ@s ﬁtﬂ|cbﬂplemT£€)?'alldthc%ﬁﬁL@H[(% H? 1 @@n‘NMB is 9 (m

9 (s (s, IH)
1H), 6.84 (qqpegﬂ)rgthg styrgnq ﬁlCOQIM)UEd @or@ﬁdmgqﬂl 18h. ﬁfter ezzagqra@gp, trg_gude@gng B 113
4-m Tyl 0’@6;dtﬁ€’d 'aﬂ@i’@' VRN AICP Sy boltraci@d with ethy! acetate. The organlc layers are dried
(1-(2-(3-(RS)-hy rox¥ pi peridin-l-yl)-eth yf pi peridi n-4-yl}-am de
over sodlum sulphate and evaporated.
Yield: 146 mg (100%) of a yellow solid; MS (ES!): 253 [M]+, 1H-NMR {DMSO-dg); 5 (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),

B.75 (s, 1H), 6.58 (d, 1H).

Example 112

4-m-Tolyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide

oo

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", 1TH-NMR (DMSO-dg): & (ppm)
11.85 (s, 1H), 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),1.98
(m, 2H), 1.75 (m, 2H), 1.48 — 1.55 (m, 8H).



HHON This conmpound is synthesized anal ogously to Exanple | from
4-m Tol yl oxy-1 Hindol e-2- carboxylic acid 133 (see exanple 112) and racem c
amne 12. Yield: 34 nmg (21 %9 of a yellow solid; M5 (ESI): 477.3 [MtH', 1
H NWVR (80C, DMSO-dB): S (ppm 11.2 (a, 1H), 7.77 (d, 1H), 7.24 (dd, 1H),
7.2 (dd, IH, 7.1 (ss, 1H, 7.04 (s, 1H, 8.8 (d, 1 H, 6.8 (m 1 H, 6.75
(m 1H, 6.54(d, 1 H, 3.5 ((m 1 H, 3.5(m 1 H, 2.7-2.9 (m 4H), 2.6
(m 1H), 2.44 (m 41-1), 2.3 is, 3H,243.(m 2H), 2.05 (m 1H), 1.95 (m
1H, 1.7-12.85 (m 3H), 1.55-1.65 (m 3H), 1.4 (m iH, 1.15 (m 1H). -146-
Exanpl e 114 4-m Tol yl oxy-I H-i ndole 2- carboxyllc aC|d
{1-]2-(4-hydroxy-pi e O bl~x
H-CN--\-N }-CHT *Exanple | from
4-mtolyloxy-1 Hindol e-2- carboxylic acid 133 (see exanple 112) and am ne
21. Yield: 45 ng (28% of a white solid; M5 (ESI): 477 [MtH ', 1H NWMR
(DVBO-d6): b (pp H, 82 (d, 1H, 7. m 2H), 7.1 (m 2H),
6.88 (d, 11-U), gf%ﬁ*{H5'th*'6r"iﬁ?we'1w)"'Hﬁ'?'-‘!ﬂle'?&,g“iw!'c 3F'!Pt'c)§wstfﬂ), 3.72
(m 1H), 338 m( 5-1) 2.85 (m 2H), 2.7 (m 2H), 238 (m 4H), 2.28 (s,
3H,1.98 (m 4H), 1.63-1.75 (m 4H), 1.5 (m 2H), 1.35 (m 2H). Exanple 115
4- p- Tol yl o&ﬂydrotﬂ'-ﬂm{iﬂbb-zeﬂhowwld sthgl@sidr (1 g, 4.87 mmol) and 2-Fluoro-4-methyl -1-

[1-(2- azepa ro- Eier}éene H%\élr)lg,% &A an% ) are daé’sct]veé1 lo?dﬂlnethyn& mamrde Alfter
addition of potassium carbonate (1.3 9, 8.74 mmol) the mixture 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 is used in the next step without further purification.
Yield: 1.59 g (96%) of a beige solid. MS (ESI): 341 [M+H]", 1TH-NMR (DMSOQ-ds): 5 (ppm)
12.15 (s, 1H), 7.98 (d, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 7.15 (d, 1H), 6.88 (d, 1H), 6.63 (d,
1H), 4.3 (g, 2H), 2.28 (s, 3H),1.3 {t, 3H).

(2) Step B: 4-(2-Amino-5-methyl-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (135)

134 (1.3 g, 3.82 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 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 (DMSOQ-de): & (ppm)
11.95 (br, 1H), 7.13 (m, 2H}, 7.03 (s, 1H), 6.72 (s, 2H), 6,58 (s, 1H), 6.37 {m, 1H), 4.68 (br,
2H), 4.3 (g, 2H), 2.08 (s, 3H), 1.3 {t, 3H).

(3}  Step C: 4-m-Tolyloxy-1H-indole-2-carboxylic acid ethyl ester (136}

Tert-butyl nitrite (0.428 ml, 3.609 mmoi) is dissolved in § m!} of dimethylformamide and
heated to 65°C. A solution of 135 (1.1 g, 3.609 mmol) in 5 mf 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 (930 mg of a
brown oil) is further purified by flash-chromatography (hexane / ethyl acetate 7:3).



Thi s conmpound Is synthesized anal ogously to Exanple I from 4-p-tol yl oxy-|I
H- i ndol e- 2- carboxylic ackd 137 (preparation see below) and amne 5. Yield:
12 nmg (11.3% of a white solid; M5 (ESI): 473.3 jMH, 1 HNWR (DMSO-d6): 6
(ppm 11.65 (s, 1H), 8.18 (d, 1H), 7.05-7.2 (m 5H), 6.85 (d, 2H), 8.47 (m
1H, 3.7 (m 1H), 2.85 (m 2H), 2.47 - 2.58 (m 6H), 2.35 (m 2H), 2.25 (s,
3H),1.98 (m 2H), 1.75 (m 2H), 1.48 - 1.55 (m 1OH). -147- Synthesis of
4--Tol lox -1 Hindole-2-carboxylic aC| 137): (1) Step A
4-(3,5-Difluoro-2-nitro- phenoxy) 1Hi ndof* 2-carboxylic acid ethyl ester
(138) 4-Hydroxy-1 Hi ndole 2-carboxylic aC|d et hyI ester (1 g, 4.87 muol)
and 1-Fl uoro-4-nethyl-2- nitro- benzeneé 4. 87 mml%[wre di ssolved in
10 m of dl‘ﬁeiﬂfﬁﬁomﬂﬁmdéaYﬁm@OhdeMﬁi[ |bﬁ%?—[WaWﬁ $fndelt & (M3 g,
9. 74 mol) tUng - i \Then t he
reaction m{i}ﬂsmlﬁ) l?Ié\gfa72§r(§ti g(‘]l-ﬂund?wier educe nﬁ?ﬁé?ﬁ'ﬁédﬁ?@%%é&&eimth et hyl
acet at e andd.2h&ihad), WZMS W3 (8. organic | ayers are dried over sodium

sul fate and evaporated. The crude product (1.51 g of a brown oil) is
further purified by flash- chromat ography (hexane I et hyI acetate 9:1),
Yield: 570 ng (34% of a white solid. ESI) ;. 341L | H NVR
(DVBO-dg) : d {$hprmptepi. 41m(-Eolvlpw-1H7ln§@e~(2w rhgaylic acidd :f:ﬁd 1H) 7.27 (d, 1H),

7.22 (ol d. 6.98 (d, 1H). 2.35
(s22505" 5 oHAekeaing. (6 maphs dssthet 31 10l metidoldhy wkled siya oof b
EH ndlol ed2 lg@?gwﬂhigc?.azhm@; iRl mldcﬁ!mr Tlhéagy)turézésst(r&a@tr@mtbw%g@tmmdr) Ih S
| SSOl ve I N (0] et hano an a t he

T tor e ts TRy, Bherasamten i qatasioduchs B5H0d 3-8 Wb G R fRbe
fil t(r)at ed ﬁm@thﬂ@éﬂtﬁt@ The drganyay érberetmiedbyez-tsomd seiphpterant @dapovated.d: 3. 069
(100% -of 3, bron8 o logos)Sr & Bab sorer msl&h265.1 (M-HT, 1H-NMR (DMSO-de):  (ppm)

12.9 (s, 1H), 11.9 (s, 1H), 7.15-7.25 (m, 3H), 6.9 (m, 1H), 6.84 (m, 1H), 6.78 (m, 2H), 6.57

{m, 1H), 2.27 (s, 3H).

Example 113

4-m-Talyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-

9N

\ 4 |
y H}xQ

OH

piperidin-4-yl}-amide

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]", 1H-NMR (80°C, DMSO-dg): &
(ppm) 11.2 (s, 1H), 7.77 (d, 1H), 7.24 (dd, 1H), 7.2 (dd, 1H), 7.1 (ss, 1H), 7.04 (s, 1H), 6.88
{d, 1H}, 6.8 (m, 1H), 8.75 (m, 1H), 6.54 (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), 1.85-1.65 {m, 3H}, 1.4 (m, 1H), 1.15 (m, 1H).



(3) Step C. 4-p-Tol yl oxy-1Hindol e-2-carboxylic acid ethyl ester (140)
Tert-butyl nitrite (0.176 m, 1.48 nmol) is dissolved in 5 m of

di met hyl f ormam de and heated to 65C. A solution of 139 (460 ng, 1,48 mmol)
in5mM of dinmethylformam de is added dropw se and the mixture is stirred
of additional 10 m nutes. The brown solution is cooled to roomtenperature,
diluted with diethyl ether and washed with 2N HCI and brine. The organic

| ayers are dried over sodi um sul phate afB-evaporated. The crude product (420
ng of a brown oil) is further purified by flash-chronmatography (hexane /
ethyl acetate 9:1). -148- Yield: 70 ng (16% of a yellow solid; M5 (ESI):
294.2 [MHe, o MYR (DVMBO-de): 6 (ppm) 12.0 (s, 1 H, 7.15-7.24 (m 4H),
7.4 (m Zm. d, 1 H, 6.52 (dd, 1 H, 4.3 (q, 2H), 2.28 (s, 3H,1.3
(t, 3H). (4) Step D. 4-p-Tol yl oxy-1H i ndol e- 2-carboxylic acid (137) 140 (70
ng, 0.237 mﬁmfl‘blylb@ m-&ﬁ:alevze@brbdskyﬁc &did ﬂf[Z@hmmLplwﬂrntf-ﬂﬁémﬁll “Bhbbdbig-sol ution
of LiOH (11 4 mol) in 3 of water. The mxture Is stirred at
roomtenpeth?'ﬂpé 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 umsate and evaporated. Yield: 60 ng (100% of
a beige solid; Ms (ESI): 2664¢g 1 HNWVR (DVMSO-d$): 6 (ppm) 12.9 (s,

11-1), 11.8 (s, 1 H, 71372(m , 6.9 (m 2H), 6.77 (d, 1 H), 6.52
(dd, I H, 2.29 (s, 3H). Ep A 1] Tol yl oxy-1 H i ndol e- 2- car boxyl i c
acid {1-[2-(3-(RS)-hydroxy- kips/di _{‘jh eth}::]_>EI peridin- 4-yl)-amde ; O
N-CNHNQ OH H

This compound is synthesized analogously to Example 1 from 4-m-tolyloxy-1H-indole-2-
carboxylic acid 133 (see example 112} and amine 21.

Yield: 45 mg (28%) of a white solid; MS (ESI): 477 [M+H]", 1H-NMR (DMSO-d¢): & (ppm)
11.7 (s, 1H), 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), 4.47 (m, 1H), 3.72 (m, 1H), 3.38 (m, 1H), 2.85 {m, 2H), 2.7 (m, 2H}, 2.38 {m,
4H), 2.28 (s, 3H),1.98 (m, 4H), 1.63-1.75 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Exampie 115

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

5

This compound is synthesized analogously to Example 1 from 4-p-tolyloxy-1H-indole-2-
carboxylic acid 137 (prepamﬁon see below) and amine §.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-HF, 1TH-NMR (DMSO-dg): 3 (ppm)
11.65 (s, 1H), 8.18 (d, 1H), 7.05 - 7.2 (m, 5H), 6.85 (d, 2H), 6.47 (m, 1H), 3.7 (m, 1H), 2.85
{(m, 2H), 2.47 - 2.58 (m, 6Hj}, 2.35 (m, 2H), 2.25 (s, 3H),1.98 (m, 2H), 1.75 (m, 2H), 1.48 -
1.55 {m, 10H).



Thi s conpound i s synthesized anal ogously to Exanple |
H i ndol e-2- carboxylic acid 137 (see exanple 115) and racem c am ne 12.

Yield: 87 ny

( DVBO- de) :

(d, 2H), 6.
(m 3H, 2.

(49% of a beige solid; Ms (ESI): 475.3 (MH ", 1 HNW
6 (ppm 11.65 (s, 11-1), 8. 2 (d, 1 H), 7.08-7.2 (m 5H),

(m 5H, 1.55 (m 3H, 1.35 (m 1H), ? (m IH. -149- Exanple 117
4-p-Tol yl oxy-1 Hindol e-2-carboxylic acitl "~

{1-[2- (4- hydroxy-pi peridin-1-yl)-ethyl]-piperidin-4-y!)- amde i Oa
|l HHCN\~ N, -CH H ThIS corrpound S s%nt heS|zed analoously to Exanple |

from4-p-tolyl oxy-1 S

am ne 21. Yield: 80rrg(45% of aelge SO|Id I\/S(ESI) 475.3 [MH'
1H- NMR (DVBO-de): 6 (ppm) 11.65 (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 1H), 3.4 (m 1 H),

(m 2H), 2.7¢4ym %%A l(@@-lﬁlﬂho&bﬂ nitrd-phénbsy)-1Bhdolk-BEarBofyic(abid ethyl .
1.65-1.75 (m 4H), r13é)_ , 1.35 (m 2H). Exanple 118

4- ( 3- Fl uor o- phencs8}8

|ndole 2-carboxylic acid

[ 1- (2- azepgy il 1 BliRdOe-5 RMGkE 2B &Y dster b 467 mmol) and 1-Fiuoro-4-methyt-2-

nitro-benzene (0.6 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, dissoived
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 oif} is further purified by flash-
chromatography (hexane / ethyl acetate 9:1).

Yield: 570 mg (34%) of a white solid. MS (ESI): 341 [M+H]", 1H-NMR (DMSO-dq): 3 (ppm)
12.1 {s, 1H), 7.88 (d, 1H)}, 7.45 (dd, 1H), 7.27 (d, 1H}, 7.22 (dd, 1H}), 6.98 (d, 1H}, 6.87 (s,
1H), 6.6 (d, 1H), 4.3 (q, 2H), 2.35 (s, 3H),1.3 (t, 3H).

{2)  Step B: 4-(2-Amino-4-methyl-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (139)

138 (570 mg, 1.675 mmool) is dissolved in 150 m! of ethanol 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: 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 mmol} is dissolved in § ml of dimethylformamide and heated
to 65°C. A solution of 139 (460 mg, 1.48 mmal) in § 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 HC} 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 9:1).

47 (d, 1 H, 4.53(d, 1 H, 3.72(m 1H, 3.4(m 1H, 2
65 (m t H), 2.37 (m 4H), 2 28 (s, 3H), 1.98 (t, 2H), 1.7- 1.85

from4-p-tolyloxy-1

6. 87
85

/...

apdangd| e 115) and
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\

85



OFO \ I HHNIN This conmpound is synthesized anal ogously to Exanple |
from 4-(3-Fl uoro- phenoxy)-1 H indol e-2-carboxylic acid 141 (preparation see
below) and amne S. Yield: 50 ng (28.3% of a white solid; M5 (ESI): 479.3
[MtH', 1 HNWR (DMSO-d6): 6 (ppm) 11.75 (s, 1 H), 8.2 (d, 1 H, 7.35 (dd,
1H, 7.28 (d, 1 H, 7.18 (dd, 1 H, 7.05 (s, 1 H, 6.9 (dd, 1 H, 6.73-6.8
(m 2H), 6.68 (d, 1 H, 3.72 (m 1 H, 285 (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). -150- Synthesis
of 4- p Tol yl oxy-1 H I ndol e- 2- carboxyllc aC|d (141): (1) Step A

4-(3,5-Di f|l uoro-2-nitro-phenoxy)-i H ndol e-2-c ic acid ethyl ester
(142) 4- HyH'PHxK/lmmfi{e)cﬂféwz—‘ﬂ%ﬁ?}tslxvﬁ(ésaagd 2eIM'.'§T %b't"@ﬁ (PMSQ-dak SgPPHHDI ) and

2,4-Di fl uorpgls, A, ras. hﬁl&ﬁw (D4 334215 6.89 (5 THIBED) (d@r f)di. 3%@'2!‘@@ 28‘(9-20 m

of di met hyl formam de. After addition of potassium carbonate ( 9.74
mmol ) the #HiktUfteBH)s stirred over night at room tenperature. Then the
reaction mxture i s evaporated under reduced pressure, dissolved wth ethyl
acetate and vvashed vvith wat er . The organic |layers are dried over sodium

sul fate and eva e The cr roduct. is used.in the next step w thout
further puri ﬂca g?r@'ﬂ"xt ’53“ ‘fﬁmbwllﬁaﬂgélﬁ Mesin; M5 (ESI): 343.1

[MH". (2 |, i c
i d et hyl 140 %@@P%&%M@ﬁ%@@veﬁ 44, PR DAL S SRR
et hyl acetdtl @ rag®,47dmreol) nddint ofovaterf THednikture i8 @m'rengat ro¢rh éemperatursdor 18
hydr ogenat e filtrated over
ol to o TErBotErRbbEREE v e Bhuctis 8o 200G MR IMHE i ol e ey
foam NS (&3 peet@eSTHE ¢rg4m1b layers are dried over sodium sulphate and evaporated.

Yield: 60 mg (100%) of a beige solid; MS (ESI): 266.2 [M-HJ, 1H-NMR (DMSO-dg): & (ppm)

12.9 (s, TH), 11.8 (s, 1H), 7.13-7.2 (m, 4H), 6.9 (m, 2H), 8.77 (d, 1H), 6.52 (dd, 1H), 2.29 (s,

3H).

Example 116

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

4-yi}-amide
iqs
A 0
H H‘C"\_NQ

OH

This compound is synthesized analogously to Example 1 from 4.p-tolyloxy-1H-indole-2-
carboxylic acid 137 (see example 115) and racemic amihe 12.

Yield: 87 mg {49%) of a belge solid; MS (ESI): 475.3 (M-HJ, 1H-NMR {DMSQ-ds): § (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).



(3) Step C. 4-(3-Fluoro-phenoxy)-I Hindol e-2-carboxylic acid ethyl ester
(144) Tort-butyl nitrite (0.46 mM, 4.45 mmol) is dissolved in 5 m of

di met hyl f or mam de and heated to 65C. A solution of 143 (1.4 g, 4.45 mol)
in5mM of dinmethylformam de is added dropw se and the mixture is stirred
of additional 10 m nutes. The brown solution is cooled to roomtenperature,
diluted with diethyl ether and washed with 2N HCI and brine. The organic

| ayers are dried over sodi um sul phate _aﬂt%_evaporat ed. The crude product (1.0
g of a brown oil) is further purified f I ash- chr omat ogr aphy (hexane |
ethyl acetate 7:3), Yield: 440 ng (33% of a yellow solid; M5 (ESI): 298.2
[MH-, 1 HNWR (DVMSO-d8): 6 (ppm 12.1 (s, 1 H), 7.35(dd, 1 H), 7.3 (d, 1
H), 7.25 (&dample? 692 (dd, 1 H), 6.77-6.87 (m 3H), 6.7 (d, 1H), 4.3 (q,
2H), 1.3 (t, 3H). -151- (4) Step D

4- ( 3- Fl uor 0- phenoxy) -.1H-i ndol e- 2- car iic,acid (141 44 (440 .ng,, 1. 47
mol) is dﬂﬁ’s'Eﬂ?WW?"H”W‘?ﬂ"a'@P @ﬁ'&ﬁ@ﬁéﬁ}!@%ﬁ‘f’é@‘ ")"tyﬁ'eihyikﬂ'ﬂ?{'%'ﬁ'yi}f Li OH
(70 ng, 1.4migemol) in 5 mM of water. The mixture is stirred at room
tenperature for 18 hours. After evaporation, the crude product is acidified
at OCwith 2M HO and extracted with ethyl acetate. The organic |ayers are
dried over sodi um sul phate and xporated. Yield: 420 ng (100% of a yellow
solid;, M5 (ESI): 270.1 [MH", ! NVR (DMSO-d6); 6 (ppm) 12.95 (s, 1H),
11,9 (s, 11-1), 7.35 (dd, 1 f), 7.28 (d, 1 H, 7.18 (dd, 1 H, 6.9 (dd, 1
H, 6.77-6.85 (m 2H), 6.7 d, 6.7 (d, 1 H. Exanple 119

4- ( 3- Fl uor o- phenoxy) -1 Hi nj p- 2~ Iic acid
1-[ 2- (4- hydr oxy- pi peri di n- et - Nrperi/dig-4-yl)-amde LXF O H
(1-L2-(4-hydroxy-pip i HFR_N\/U_TF_OHy)

This compound is synthesized analogously to Example 1 from 4-p-tolyloxy-1H-indole-2-
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 (DMSQ-dg): & (ppm)
11.65 (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 acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

S
iIn\HCxO

This compound is synthesized analogously to Example 1 from 4-(3-Fluoro-phenoxy)-1H-

amide

indole-2-carboxylic acid 141 (preparation see below) and amine 5.

Yield: 50 mg (28.3%) of a white solid; MS (ESI): 479.3 [M+H]", 1H-NMR (DMSO-dg): 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}, 8.73-8.8 (m, 2H), 6.68 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.5-2.68 {m, 6H), 2.35 (m,
2H), 1.98 {m, 2H), 1.72 (m, 2H), 1.48 — 1.55 (m, 10H).



Thi s conmpound is synthesized anal ogously to Exanple 1 from

4- (3-fluoro-phenoxy)-1H i ndol e-2-carboxylic acid 141 (see exanple 118) and
amne 21. Yield: 35 ng (209 of a white solid; M5 (ESI); 479 IMH"', 1H NWR
(DVMBO-d6): 6 (ppm) .11.75 (s, 1H), 8.21 (d, 11-1), 7.35 (dd, 1H), 7,26 (d,
H, 7.18 (dd, 1H, 7.05 (s, 1H, 6.9 (dd, 1 H, 6.73-6.8 (m 2H), 6.68 (d,
H, 4.49 (d, 1 H, 3.72 (m 1 H, 3.4 (m 1H, 2.85(m 2H, 2.7 (m 2H,
2.37 (m 4H), 1.95 (m 4H), 1.63-1.77 (W%P-4H), 1.5 (m 21-1), 1.35 (m 2H).
Exanpl e 120 4- (4-Fl uoro-phenoxy)-1 Hindol e-2-carboxylic acid

[1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- amde -152- ~F 0Ok" O
b~NHN-CN---~, This conpound |Is synthesized anal ogously to Exanple 1 from
4- (4-fl uoro-phenoxy)-1H indol e-2-carboxylic acid 145 (preparation see

bel ow) and am ne 5. . 86 np ; (ESI) 477. 3
(MH-, 1 HNW (D\NBCEE e R e H), 7.14-7.24
(m 5H), 7.0 (m 2H), 6.5 (d 1H, 3 72 (m 1H, 2 85 (m 2H), 2.5-2.6
(m 6H), 2.36 (m 2H), 1.98 (m 2H), 1.72 (m 2H), 1.48 -1.57 (m 10H).
Synt hesi s of 4-p-Tolyl oxy-IHindol e-2-carboxylic acid (145): (1) Step A

4- (4- Fl uor o ni Step-Heeb-Pjflupre-2rmilse-phenaxyi-td-igdole-2carbpxylin peidethdr  (146)
4- Hydr oxy- 1H- i ndgét[g Efggr boxylic acid ethyl ester (0.92 g, 4.483 mmol) and
1,4-Difluoro-2 r nzene (0.486 m, 4.483 muol) are dissolved in 10 m
of di met hyj- nwr@s&mmﬁdotéfztﬁrbox@ﬁhhdd aﬁw @étepﬁtgaﬂssvuh%ﬂ)iém&l[ﬁluﬁﬂo-12nﬁe- 8. 96

mmol) the mXxture is stirred over ht at room erature. Then the

reaction rReREeNed0534 mbARr Mol a[ﬁ’ﬂ‘i el el ¢f dk W%”“‘EW'Q%&f\?éadd't‘O“

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
with ethyl acetate and washed with water. The organic layers are dried over sodium suifate
and evaporated. 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 ml, 4.45 mmo)) is dissolved in 5 ml of dimethylformamide and heated
to 65°C. A solution of 143 (1.4 g, 4.45 mmol) in § ml of dimethyiformamide 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 (1.0 g of a brown
oif} is further purified by flash-chromatography (hexane / ethyl acetate 7:3).

Yield: 440 mg {33%) of a yellow solid; MS (ESI}): 298.2 [M-H]', 1H-NMR (DMSO-ds): & (ppm)
12.1 (s, 1H), 7.35 {dd, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 6.92 (dd, 1H}, 6.77-6.87 (m, 3H), 6.7
(d, 1H}, 4.3 (9, 2H), 1.3 (t, 3H).

1
1



with ethyl acetate and washed with water. The organic |layers are dried over
sodiumsul fate and evaporated. The crude product is used in the next step
wi t hout further purification. Yield: 1.45 g (94% of a grey resin; M
(ESI): 343.1 [MH" ]-, IHNWR (DMSO-de): b (ppm 12.15 (s, 1H), 8.08 (m
1H, 7.55 (m IH, 7.3 (d, 1H), 7.24 (dd, 1H), 7.15 (dd, 1H), 6.9 (s, 1H),
6.62 (d, 1H, 4.3 (q, 2H), 1.32 (t, 3H). (2) Step B:

4-(2- Am no- 4-f | uor o- phenoxy) - 1H i ndol e_-1§ carboxylic acid ethyl ester (147)
146 (1.5 g, 4.21 mmol) is dissolved in ?)0 m of ethyl acetate and, after
addition of Pd-C (200 ng), the mxture is hydrogenated at roomtenperature
for 2 hours. The mxture is filtrated over cefite to renpve the catal yst

and evapor at(dy. StepaR: 4f{3Flyororphenoxy)-titindolsr2-ganbexylic add (W) vs (ESI): 313.2
1h 6. 75 (e, T irop gy d8eea i fogoriavihptand esbted i €8l o8,
2H), 4.3 (OHZH) mg.l1.82mérol) i8B! of BitelStTae mBiurd is(stinBl abroomtamperstyye fbr 18 |
2,45 rmol ) LB ANS2esporANry 18 e RO E R A el et vie .
sol uti on oéthyl 4detftéd. Phegargahiclayersate)drisd oberrsbdiom sdiphretetantl evaposatedle i s added
q , g ; . ti p At _ . b
sol ut1 on | LeEGRPatp (00%F of £y dibinseafs 680 o AR PrOURIDISO-B1%. . and
washed wi t(ppAN1ZEE (satid), bt Brig. 1H) e3Dfddari)c7.28 &y éHy 7a68qddir il d 6@vdd, ¥Ddi um

| phat h duct (1.0 f b il) i
fsﬂrltohgr epﬁﬁ'ﬁég%{/ﬂﬁgg%&cﬁﬁgkﬁ@g : ghyc( ht(axaneg/ C)et ﬁyl r g\(l:\gt a'?ia )7: I3)S
Yield: 440 nmg (33% of a yellow solid; Ms (ESI): 298.2 [MH -, 1H NWR
(DMSO-dB): S (ppm) 12.05 (s, 1 H, 7.2 (m 4H), 7.05 (m 2H), 6.85 (m 1

H), 6.54 ('@%M%AS (q, 2H), 1.3 (t, 3H. (4) Step D
4- (4- Fl uoro= ) - 1H ndol e- 2-carboxylic acid (145) 148 (510 ng, 1.7 mol)

is dissolved in 10 mM of nethanol and treated with a solution of LiOH (82

ng, 3.4 mMpl3Fiidio-phéHoxPl1HVRMLEIE-2-cHRSOXFicdcidN{ 8- [2- 8- 9/dl dxy-ibeRdin1OMBthyRIPEr at ur e

for 18 hours.

piperidin-4-yl}-amide
F
(o)
CTJEV
N

i E‘C"XND,OH

This compound is synthesized analogously to Example 1 from 4-(3-fluoro-phenoxy)-1H-
indole-2-carboxylic acid 141 (see example 118) and amine 21.

Yield: 35 mg {20%) of a white solid; M8 (ESI); 479 [M-H]', 1H-NMR (DMSO-d,): 5 (ppm)
11.75 (s, 1H), 8.21 (d, 1H), 7.35 (dd, 1H), 7.29 (d, 1H), 7.18 (dd, 1H), 7.05 (s, 1H), 6.9 (dd,
1H), 6.73-6.8 (m, 2H), 6.68 (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, 2H), 1.35 (m, 2H).

Example 120

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



After evaporation, the crude product is acidified at OCwith 2M HCl and
extracted with ethyl acetate. The organic layers are dried over sodium

sul phate and evaporated. Yield: 460 ng (100% of a yellow solid; Ms (ESI):
270.1 [MH 1 HNWR (DVMsO-de): 5 (ppm 13.0 (s, 1 H), 11.9 (s, 1 H),
7.15-7.22 (m 4H), 7.05 (m 2H), 6.78 (m 1 H), 6.55 (d, 1 H. Exanple 121
4- (4- Fl uor o- phenoxy) -1 H i ndol e-2-carboxylic acid

{1-[ 2- (4- hydr oxy- pl peridin-1-yl)-ethyl]152pi peridin-4-yl)-amide F Da O
6l1: HHCNZ DH -154- This conpound is synthesized anal ogously to Exanple |
from 4-(4-fluoro-phenoxy)-1 H indol e-2-carboxylic acid 145 (see exanple
120) and amne 21. Yield: 66 ng 7% of a white solid; M5 (ESI): 479
[MH', 1HNVR (DMSO-d6): 6 (pp 1.7 (s, 1 H, 8.2 (d, 1 H, 7.1-7.24 (m
SH), 7.0 (m 2H), 6.5 (d, 1 Hy 6 (br, 1 H, 372 (m 1 H, 3,42 (m
11-11), 2.85 (m 2H), 2.7 (m J2H), 2'()38 (m 4H), 2.0 (m 41-1), 1.64-1.77
(m 4H), 1.53 (m 2H), 1.35 R Exarrple 122

4- (3, 4-Di fl uoro- phenoxy) - 1H I|c aci
§ %ffij | FO

(1- (2- azepan- 1-yl - et hyl ) - pi per’ di §
This compound is synthesized analogously to Example 1 from 4-(4-fluoro-phenoxy)-1H-

indole-2-carboxylic acid 145 (preparation see bslow) and amine 5.

Yield: 86 mg (49%) of a white solid; MS (ESI): 477.3 (M-HJ, 1H-NMR (DMSO-dg): & (ppm)
11.75 (s, 1H), 8.2 (d, 1H), 7.14-7.24 {m, 5H), 7.0 (m, 2H}, 6.5 (d, 1H), 3.72 {m, 1H), 2.85 (m,
2H), 2.56-2.6 (m, 6H), 2.36 (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
(1486)

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 evaporated. 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 (DMSO-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), 6.8 (s,
1H), 6.62 (d, 1H), 4.3 (q, 2H), 1.32 {, 3H).

(2y  Step B: 4-{2-Amino-4-fluoro-phenoxy)-1H-Indole-2-carboxylic acid ethyl ester
(147)
146 (1.5 9, 4.21 mmol) is dissocived in 200 m! 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 fo remove the catalyst and evaporated.



HV .i 1 This conpound is synthesized anal ogously to Exanple | from
4--(3,4-D fl uoro-phenoxy)-I1H indol e-2-carboxylic acid 149 (preparation see
bel ow) and amne 5. Yield: 62 ng (369% of a white solid; M5 (ESI): 495.3
IMH', I HNWR (DVMSO-d6): 6 (ppm 11,75 (s, 1H), 8.23 (d, IH), 7.44 (rn,
11-11), 7.26 (d, 1H), 7,14 (m 1H, 7.0 (m 11-1), 6.80 (m 1H), 6.56 (d,

2H), 3.72 (m 11-1), 2.87 (m 2H), 2.5-2.6 (m 6H), 2.38 (m 2H), 2.0 (m
2H), 1.75 (m 2H), 1,47-1.55 (m 10H)-18ynt hesi s of

4- (3, 5-Di fl uoro-ahenoxy) - 1H i ndol e- 2-carboxylic acid (149): (1) Step A
4-(3,5-Difluoro-2-nitro- phenoxy) 1H-i ndol e- 2-carboxylic acid ethyl ester

|
|
(150) 4- Z'y%iaxmi glbd /B')ddi BreityeCdiid XS/ LESH): amzi[mm,yﬂ-l RIMRE(DMSIO,): & (sbi) ol )

)
R A A bl el %&Mﬂt@% 15, "

9. 74 ol ) (dk ey 8.2 BF, 2H) 4. 31d, 2HEA . 3MEIBHNI ght at room tenperature. Then the
reaction mxture i s evaporat ed under reduced pressure, dissolved -155- wth

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

(ESI): 361. L3 M idtep C{ 2]4-BudFo-BherfoxyR1 Winidute-2-carbbixfliciacid eftiyt astey | 148)
H-i ndol e- 2-carboxylic acid ethyl ester (151) 150 (1.8 g, 4,87mml) is
di ssol ved Tert-b@g nitlite 9.4 trhyl. 45emoh isedisaatved inrd st of dirertbyliormamideantheaied ),

the m xtur r 'ZEQT r m xture is
filtrated %0‘432‘? h%:/elllﬁfgg'a &?g%%goﬁpg ta ms#dg?\ We"\?g"‘%ﬁg‘% edady\g((l?el d: 1.61g
(99% of adiopwamaidhemiiNge(iEgined o:BaQittl_bn[aMQ-@thm ?;l)heg@-m ®iution is cooled to

4-(3,4-Di f r t
Ter t- but yi (U S PASDR aacd W ol o B Rt SUARMH M b3 15 oo
di met hyl f olepetsrargadrian dvéisadive 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-H}, 1H-NMR (DMSO-ds): 6 {ppm})

12.05 (s, 1H), 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 methanol 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 ethy!
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 460 mg (100%} of a yellow solid; MS (ESI): 270.1 [M-HJ, TH-NMR (DMSO-dg): &
(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
o
0

e toNpag



to 65C. A solution of 151 (1.6g9, 4.85 mmol) in 5 mM of dinethylformamde is
added dropwi se and the mxture is stirred of additional 10 m nutes. The
brown solution is cooled to room tenperature, diluted with diethyl ether
and washed with 2N HCI and brine. The organic layers are dried over sodium
sul phate and evaporated. The crude product (1.78 g of a brown oil) is
further purified by flash-chronmatography (hexane | ethyl acetate 9:1).
Yield: 380 ng (25% of a slightly yeI‘I%'solid; M5 (ESI): 316.2 [MH-, 1
H NVR (DMSO-de): 6 (ppm 12.1 (s, 1H), 7.45 (m 11-1), 7,27 (d, | H, 7.2
(dd, I H, 7.05(m I H, 6.98 (m I H, 6.95 (m 1 H, 6,55 (d, 1 H, 4.3
(g, 2H), mlﬁébn(ﬂouncﬁhl)synthéélzeﬂtaplo@wsly to Example 1 from 4-(4-fluoro-phenoxy)-1H-

4-( 3, - ph dol e- 2- . d (149) 152 (380 ny, 1.2
o) T o Sk g 146 <P exrna 1R Az ot w i sol ut o 2? Li o
557 ny, t Z(Iéldfmmhg 37%)%fa1wméA ]CS?MEIS(EQD&W[MIHHT emmwmmms%sgtﬁ P dified
e erat ure ur s er (0] n I oauc S aCI ifie
at WBC WRL: m#—@%d éE‘b Tek??ﬁémeﬁmrﬁtoﬁﬁb ﬂl/ﬁ%( C r}afé ldal" ﬁb?ﬁgrﬁﬁ"c 'T'ayers are
dried i) Ya. el 4H3 19 0 |

Gol L4, %‘é“’*"s‘““"‘“’“f““ W?ﬁﬁ”“’i@@%&@?&é& A4t Dom. R ANR LB Yy | O
120(s 732 725(d|H),718(dd 11-1), 7.05 (m 1H),
6.98 (m 1 H), 6. 87 (s, 1 H), 6.55 (d, 1 H). -156- Exanple 123

4-(3,5-Difl uoro-phenoxy)-1 Hindol e-2-carboxylic acid

[1-(2-a2ﬁﬁan-&-ﬁl -ethyl)-piper[din-4-yl]- amde F / f OAF [/ I \ OThis
conpound si zed anal ogously to Exanple 1 from
4-(3,5-difluoro-phenoxy)-1H indol e-2-carboxylic acid 153 (preparation see
bel ow) - and 33fThfiGorg-phenoxy)-1H-indole-2-carbaxylic acid [1-(2-azepan-1-yl-sthyl)-piperidin-4-yl]-

Q
F

i H‘C""\_O

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 5.

Yield: 62 mg (38%) of a white solid; MS (ESI): 495.3 [M-H], 1H-NMR (DMSQO-dg): & (ppm})
11.75 (s, 1H), 8.23 (d, 1H), 7.44 (m, 1H}, 7.26 (d, 1H), 7.14 (m, 1H}, 7.0 (m, 1H), 6.80 (m,
1H), 6.56 (d, 2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.5-2.8 (m, 6H), 2.38 (m, 2H), 2.0 {m, 2H),
1.76 (m, 2H), 1.47 - 1.55 (m, 10H).

Synthesis of 4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acld_(149):

(1)  Step A: 4-(3,5-Difluoro-2-nitro-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-Trifluoro-5-
nitro-benzene (0.559 ml, 4.87 mmo!) are dissolved in 10 mi of dimethylformamide. After
addition of potassium carbonate (1.3 g, 8.74 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved



Yield: 180 ng (33.2% of a yellow solid; M5 (ESI): 495.3 [MH, 1H NWR
(DVBO-de): 6 (ppm 11.8 (s, 1 H, 8.21 (d, 1 H, 7.33 (d, 1H), 7.2 (dd,
111-1), 7.04 (d, 1H, 8.949 (m 1 H), 6.75 (d, 1 H, 6.62 (m 2H), 3.7 (m 1
H, 2.85 (m 2H), 2.47 - 2.58 (m 61-1), 2.36 (m 2H), 1.98 (m 2H), 1.75
(m 2H), 1.47 -1.55 (m 1 OH). Synthesis of

4-(3,5-Di fl uoro-phenoxy)-1H i ndol e- 2-carboxvllc acid (153): (1) Step A
4-(3,5-D fluoro-2-nitro-phenoxy) - 1Hi ndgse- 2- carboxylic acid ethyl ester
(154) 4-Hydroxy-1 Hindol e-2-carboxylic acid ethyl ester (1 g, 4.87 mol)
and 1,3,5-Trifluoro-2- nitro-benzene (0.57 m, 4.87 muol) are dissol ved in

10 ml of dinethylformam de, After addition ogﬁg ?na cglcar%é)nate g,
9. 74 ol ) witthethyiagetaleand washed wihwaiek The pEIRpIc lavers e fire en t he
reaction rrhﬁgévaﬁorh@devaporat ed under reduced pressure, d| ssolved wth ethyl
acetate and L ter. The | gmgﬁ are dried over sodium
sulfate akgldel:Z901180%u0f avalioy. foainel@é?é bg}é yel l ow foam MS (ESI):
361.2 [MH . (2) Step B:

4- (2- Am no- 3, 6-di f | uor o- phertoxy) 1Hi ndol e- 2-carboxylic acid ethyl ester

(155) -157- 154 (1. 8 87mml ) .Is di oIv m _ of et cetate
and, after adliti 4‘%‘5‘@'?%@ d%’?‘@?‘?@"m 3!" g‘]ﬂ %‘fﬁfa?’&d'&?ﬁée%‘ﬁ&'t room
tenperature for 2¢fapysy) The mixture is filtrated over celite to renove the

catal yst and evaporated. Yield: 1.53g (94% of a brown foam M (ES9): 333.2
(MH) * . (315081 S, €:87mn(0B,iSdBkdivaddn d5(pimbofety) acktéte ackh laferadditioh ok FHC(50& i d

m o di Ry RGP et gt erheidie Brz oy, S HpdBipERG " e) §" °
mol ) :jn ?ouﬁrg@lﬂetdirerebm/thécammm evapastdéd dr opwi se and tlhedm xture |s

1 : .
tenper at ur ¥eia) LTS el NPTl 82T G i 1R 2N HO' and brine.

The organic | ayers

(3)  Step C: 4-(3,4-Difluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester (152)

Tert-butyl nitrite (0.575 ml, 4.85 mmol) is dissolved in 5 mi of dimethylformamide and heated
to 65°C. A solution of 151 (1.6g, 4.85 mmol) 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 (1.78 g of a brown oil) is
further purified by flash-chromatography (hexane / ethyl acetate 9:1).

Yield: 380 mg (25%;) of a siightly yellow soiid; MS (ESI): 316.2 [M-H]", 1H-NMR (DMSO-dg): &
(ppm) 12.1 (s, 1H), 7.45 (m, 1H), 7.27 (d, 1H), 7.2 (dd, 1H}, 7.05 (m, 1H), 6.98 (m, 1H), 6.95
(m, tH), 6.55 (d, 1H), 4.3 (g, 2H), 1.34 {1, 3H).

(4}  Step D: 4-(3,4-Difluoro-phenoxy)-1H-indole-2-carboxylic acid (149)
1562 (380 mg, 1.2 mmol) is dissolved in 10 ml of methanol and treated with a solution of LiOH
(57 mg, 2.4 mmol) in & ml of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude preduct is acidified at 0°C with 2M HC| and extracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.
Yield: 310 mg (80%) 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,
TH), 6.87 (s, 1H)}, 6.55 (d, 1H).



are dried over sodium sul phate and evaporated. The crude product (1.5 g of a
brown oil) is further purified by flash-chromatography (hexane /et hyl
acetate 9:1). Yield: 260 ng (17.8% of a yellow solid; M5 (ESI): 316.2
[MH', THNW (DVMSO-de): 5 (ppm 12.2 is, 1H), 7.35 (d, 1H), 7.28 (dd,
1H, 6.95 (m 1H), 6,82 (d, 1H, 6,79 (d, 1H, 6.68 (dd, 1H), 4.3 (q, 2H),
1.3 (t, 3H). (4) Step D 4-(3,5-D fluorggphenoxy)-1H i ndol e- 2- car boxylic
acid (153) 156 (260 ng, 0.82 mml) is dissolved in 10 mM of nethanol and
treated with a solution of LiOH (40 ng, 1.6 mmol) in 5 m of water, The

m xture 1s_stirred at roomtenperature for 18 hours. After evaporation, the
crude proﬁﬁmmi_ﬁii dified at OCwith 2M HC and extracted wth ethyl
acetate. The organic |ayers are dried over sodium sul phate and evapor at ed.

Yield: 240 9 | Lid: . .

& (3. 5- bi 1T0oTBTRE RO il &8 b S TSttt ethy) piporiin4-y1
(1-[2-(3- Rnilgdr oxy- pi peridin-1-yl)- ethyl)-piperidin-4-yl)-amde -158- F O
\ FO6\ I HHOH This conpound ds synthesized anal ogously to Exanple |
from 4-(3,5-Difluoro-phenoxy)-1H]| i ndol e- 2- carboxylic acid 153 (see exanple
123) and racem c amne 12. Yiel 6 ng (329% of a white solid; M5 (ESI):
499 [MtH]', 1 H NWR (DMVSO-de): m 11.8 (s, | H, 8.25 (d, 1H), 7.33
(d, 1H), 7.2 (dd, 1H, 7.04 ( ,F6.92 (dd, 1H), 6.76 (d, 1 H, 6.63 (d,
2H), 4.02 (d, 1 H), 3.72 (m 300 (m 1 H, 2.8-2.9 (m 3H, 2.67 (m
2H), 2.38 (m 4H), 1.99 (m —8-1r88 (m 5H), 1.47-1.6 (m 3H), 1.371
(m 1H), 1.05 (m 11-1). H E—C

This compound is synthesized analogously to Example 1 from 4-(3,5-difluoro-phenoxy)-1H-
indole-2-carboxylic acid 183 {(preparation see beiow) and amine 5.

Yield: 180 mg (33.2%) of a yellow solid; MS (ESI): 495.3 [M-HJ, 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), .94 (m, 1H), 6.75 ‘
(d, 1H), 6.62 {m, 2H), 3.7 (m, 1H}, 2.85 (m, 2H}, 2.47 — 2.58 (m, 6H), 2.36 (m, 2H), 1.98 (m,
2H), 1.75 {m, 2H), 1.47 — 1.55 (m, 10H).

Synthesis of 4-(3,5-Diffuoro-phenoxy}-1H-Indole-2-carboxyllc acid {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 mmol) and 1,3,5-Trifluoro-2-
nitro-benzene (0.57 mi, 4,87 mmol) are dissolved in 10 ml 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
with ethyl acetate and washed with water. The organic layers are dried over sodium sulfate
and evaporated.

Yield: 1.8g (100%) of a yellow foam. MS (ESI): 361.2 [M-HT.

(2) Step B: 4-{2-Amino-3,5-difluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (155)



Exampl e 125 4-(3,5-D fl uoro-phenoxy)-1Hi ndol e- 2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]- piperidin-4-yl)-amde F \ LF \ |
\ 0 6H HCN--\-NO OH This conpound is synthesized anal ogously to Exanple |
from4-(3,5-Difluoro-phenoxy)-1 H indol e-2-carboxylic acid 153 (see exanple
123) and amne 21. Yield: 23 ng (13% of a white solid; M5 (ES!): 497,2
[MH', THNW (DMSO-de): b (ppm 11.79 (s, 1H), 8.22 (br, IH), 7.32 (d,
1H), 7.2 (dd, 1H), 7.04 (s, 1H), 6.9 (dg7.1H), 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), 198(m4H) 175(m2H) 1.65 (m 2H), 151(m2H) 1.35 (m

2 -15 rna vel th -|n rh X rgd as
sm)wn i ngr1§3é1 dWEHQs'S cﬁ%”"?@ﬁb ogglhgﬁgeti %[gl)a(a% %ﬁrgpgﬁ% gR 1)
2n NaCH, Ghdg th%&r&s?ﬂydl:bgeﬂatea)at fddm tadbﬁamﬁpr bhourrs ITHe shixtulGE fifratddn- CON- -
H O Exanp Ie 12%5 éﬂﬁy ridin- y-lH—mdoIeanrboxyIlc aci d
[1-(2- azep?é[ﬁ'@ e to P)thap?aﬂ)g *aP‘i‘]e‘szi/ﬂ* =ami de N Cl

Yield: 1.53g (94%) of a brown foam. MS (ESI): 333.2 [M+H]".

(3)  Step C: 4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester (156)

Tert-butyl nitrite (0.547 ml, 4.6 mmol) is dissolved in 5 m! of dimethylformamide and heated
to 65°C. A solution of 1565 (1.5g, 4.6 mmol) in § 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 diethy! ether and washed with 2N HCi and brine. The organic layers
are dried over sodium sulphate and evaporated. The crude product (1.5 g of a brown oil) is
further purified by flash-chromatography (hexane / ethyl acetate 9:1),

Yield: 260 nig (17.8%) of a yellow solid; MS (ESI): 316.2 [M-HJ', 1H-NMR (DMSO-dg). &
{ppm} 12.2 (s, 1H}, 7.35 (d, 1H), 7.28 (dd, 1H), 6.95 {m, 1H), 6.82 (d, 1H), 6.79 {d, 1H), 6.68
(dd, 1H), 4.3 (g, 2H), 1.3 ¢, 3H).

(4}  Step D: 4(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {153)
156 (260 mg, 0.82 mmol) is dissoived in 10 ml of methanol and treated with a solution of
LIOH (40 mg, 1.6 mmol) in § mi 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 arganic layers are dried over sodium sulphate and evaporated.
Yield: 240 mg (100%) of a yeliow solid; '

Example 124

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(3-RS-hydroxy-piperidin-1-yl)-
ethyl}-piperidin-4-yl}-amide



\' I N H-N~ This conpound is synthesized anal ogously to Exanple |
md- ( 6- Chl oro- pyridi n-2-yloxy)- 1 Hindol e-2-carboxylic acid 157
eparation see below) and amine 5. Yield: 85 ng (54% of yellow crystals;
M5 (ESI): 494.3 [MH)', 1 HNWR (DMSO-de): 5 (ppm 11.8 (s, 1 H), 8.2 (d, |
H), 7.85 (dd, 1 H, 7.3 (d, 1 H, 7.2 (m 2H, 6.95 (s, 1 H, 6.9 (d, 1 H,
6.
2

- O

8 (d, 1H, 3.7 (rn, 1 H, 2.85 (m 2l 5825 2.6 (m 6H), 2.35 (m 2H),
.0 (t, 2H), 1.75 (m 2H), 1,5 (m 10} Synt hesi s of
4. (G Chl oro-ayridin-2-vl oxy) - 4Hi ndol e- 2 carboxylic acid (157): (1) Step A
4- Benzyl exy-i ndol e- 1, 2-di car boxyl ic acid 1-tert-butyl ester 2-ethyl ester
(158) -160- 4-Benzyl oxy-1 Hi ndolfe- 2- car boxylic acid ethyl ester (10 g, 34
nmol ) and DVAP (80 ng) are dis ed in 80 m of ethyl acetate. 60020 (8.9
g, 41 mol) dissolved in a snal @ punt of ethyl acetate is added at room
tenperature. The m xture is sOrredPver night at room tenperature. Then
the reaction mxture is washed wWith Jnaqueous tartaric acid, water and
bri ne, The organic |ayers ar d_pver_sodi um sul fate and evaporated. The
crude product is used in th&wr i i ut rther purification. Yield:
13.8 g (100% of a yellow oil. N5 bppm 7.7 (d, 1 H, 7.3 --
7.5 (m 7H), 6.75 (d, 1H, 5.2 is, 21- 1) 4.4 A 2H), 1,7 (s, 91-1), 1.4
(t, 31-1). (2) Step B: 4-Hydroxy-indol e-1, 2-di carborylic acid 1l-tent-butyl
ester 2-ethyl ester (159) 158 (8 g, 20 mml? is dissolved in 80 m of ethyl
acet at e anthis ggrapaund isdvathesizest ar@%gpuslm(%mp erfgfjom 6442 5:Rfucne-phanexy)-1h-
hydrOgenatﬁ@a@%%@u&%Ern%@gweeeém@e%zs'fwdgac%@amnéh re is filtrated over

cefite to renove th solid is suspended in
et her / hexalYield: %ﬂmgﬁz%)e:fedvhlte solid; MS (ESI) 499 [M+H]", 1H-NMR (DMSO-de): 5 (ppm)

11.8 (s, 1H), 8.25 (d, 1H), 7.33 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H}, 6.92 (dd, 1H), 6.76 (d,

1H), 8.83 (d, 2H), 4.02 {d, 1H), 3.72 (m, 1H), 3.4 {m, 1H), 2.8-2.9 {m, 3H), 2.67 (m, 2H), 2.38

(m, 4H), 1.99 (m, 2H), 1.68-1.88 (m, 5H), 1.47-1.6 (m, 3H), 1.371 (m, 1H), 1.05 (m, 1H).

Example 125

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide
F

Q,

\
i H‘O"\_Nf:}o“

This compound is synthesized analogously to Example 1 from 4-(3,5-Diflucro-phenoxy}-1H-
indole-2-carboxylic acid 153 (see example 123} and amine 21.

Yield: 23 mg (13%) of a white solid; MS (ES!): 497.2 [M-H], 1H-NMR (DMSO-dg): & (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).



Yield: 4.6 g (74%. 1HNWR (CDCI3): 6 (ppm) 7.7 (d, 1H), 7.3 (m 2H), 6.7
(d, 1 H, 55 (s, 1H, 4.4 (q, 21-1), 1.7 (s, 9H,1.4 (t, 3H). (3) Step C
4- (6-Chl oro- pyrl di n-2-yl oxy) - 1Hi ndol e- 2- carboxylic acid ethyl ester (160)
159 (500 ng, 1,6 mol), 2,6-Di chloro-pyridine (360 ng, 24 mmol) are

di ssolved in 15 m of dinethylformam de. After addition of potassium
carbonate (340 ng, 24 mmoi) and a catalytic anpunt Cu-powder the m xture is
heated to 160C for 3 hours. The reacti-ogm xture is cooled to room
tenperature, diluted with ethyl acetate and washed with water. The organic

| ayers are dried over sodr um sul phate and evaporated. The crude product is
solved in P =

cyci ohexanée===n o 0 7 FH ',
H NVR ( CDCI8) : 6 (pprr) 9.2 (br 1H), 7.7 (dd, 1 H), 7.3 (m 2H), 7.1 (m
2H), 6,95 (dd, 1 H, 6.75 (d, 1 H), 4.4 (q, 2H), 1.4 (t, 3H. (4) Step D
4- (6-Chl or Qs Bh%‘c -I%é)‘ll y)-1 Hindol e-2-carboxylic acid (157) -161- 160
(100 ny, *ssolved in 4 M of methanol and treated with a
sol ution of OH(1mM , 2N). The mxture is stirred 1 hour at room
tenperature he rﬁgﬁ%on m xture is ackdified vvrt HCh (1 M, 2N and

evaporated. The cr m xPlire is used i the ne}{f" vmthout further
purificati of? Altegpipdee e 4-%‘?&% eIZOSE.arb red
as shown i cii an_sch &f:

10—\
HOR2 R1 OH : —\al/c}"j\rl NN\ HH[~KHEX 612
H

Example 126

4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-
yi]-amide
N7 l cl
X

(0]
) H}'xo

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 (ESI): 494.3 [M-HJ, 1H-NMR (DMSO-ds): 8 (ppm)
11.8 (s, 1H), 8.2 (d, 1H), 7.85 (dd, 1H), 7.3 {d, 1H), 7.2 {m, 2H), 6.95 (s, 1H), 6.8 (d, 1H),
6.8 (d, 1H), 3.7 (m, 1H), 2.85 (m, 2H), 2.5~ 2.6 {m, 6H), 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)



4-1 sobut oxy- 1Hi ndol e- 2- car boxyl i c acid

[ 1- (oct ahydr o-qui noli zin-1-ylmethyi)-piperidin-4-yl]- am de di hydrochl ori de
YN O\ H Nno H161 (preparation see below (2.5 g, 7.1 mmol),

oct ahydr o- 2H chi noi i zi n- 1-yl met hanol (Lupinine) (1.2 g, 7.1 moi) and
ethyidiisopropylamne (12.2 mM, 71 mmol) are dissolved in 10 m of
propionitril. After addition of cyanonethyl-trinmethyl-phosphoni um i odi de
(4.1 g, 17 mol) the mixture is reflud€d-for 3h. After cooling down to room
tenperature, the mxture is diluted with ethyl acetate and washed wth

pot assi um car bonate sol ution. The crude product 3.9 g of a brown oil) is

crystal | i zeerizyien- TRpindsRA-car¥b:§liciacid otflyl €Bi3P10Q, 38 mARYI hdoMAR (sd@(ﬁé! ). 467

[MeH] ", 1HNWR (HVBO-d6) . 15 H?é)? 1122 (s, Nl-%d. 8W%g,(d, NH), 7.22(d,

1H), 7. 02 qis§alved im0 rg ohginyl aceiaje. OLZQ(B- g4+ minelpdisspived iy a smalyamourt of

(2 Ir-n|) | |i|) :%3-1 3§ce?d‘t‘é is;&d&l%m?gﬂﬂi&rg &?tﬂf& 3113 ixturd és?éliin%gbvérhg ht 8t r%ﬁrgé, ?g (ng)
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Synt hesi s t%"f‘PQfétP?o Eng%ﬁt‘@-r&w% mbftge 1&%@%%@‘? i%?? aae?w(f"?iﬁ%m+ water and

_pi geE |1d|b"briﬂe.?’ﬁh)ajo?g"ﬁnfbgaydrﬁ/hrbidrk&bvéés@@!??gfl)iati a?@uf)@?médﬁmed@hep%ugar boxylic

acl -pbenz - Pl peri dln-4- - m de -1 SODbUt OXy-

H i ndol e- 28 E%%dbrggt%”?g%H“’éﬁz@ﬂﬁq@“’wy@ml , prepar gt i on see Exanpl e 8)

and 1- benzyéid:pi3mey (100%) 6f & e, (N D(ﬂﬁs&(ﬁﬁiﬁ’i}'?)?) (a,rﬂ-lchmsoi.sgﬁ, H), 70 m
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{2}  Step B: 4-Hydroxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester
{159)

158 (8 g, 20 mmol) is dissolved in 80 mi of ethyl acetate and, after addition of 5% Pd-C (700
mg), the mixture is hydrogenated at room temperature for 7 hours. The mixture is filttrated
over celite to remove the catalyst and evaporated. The solid is suspended in ether/hexane
and filtered. .
Yield: 4.8 g (74%). TH-NMR (CDCI3): 8 (ppm} 7.7 {d, 1H), 7.3 (m, 2H), 6.7 (d, 1H), 5.5 (s,
1H), 4.4 (q, 2H), 1.7 (s, 9H), 1.4 (1, 3H).

(3)  Step C: 4-(6-Chioro-pyridin-2-yloxy)-1H-indole-2-carboxylic acld ethyl ester
{160}

169 (500 mg, 1.6 mmol}, 2,6-Dichloro-pyridine (360 mg, 24 mmol) are dissolved in 15 mi of
dimethylformamide. After addition of potassium carbonate (340 mg, 24 mmol) and a catalytic
amount Cu-powder the mixture is heated to 160°C for 3 hours. The reaction mixture is
cooled to room temperature, diluted with ethyl acetate and washed with water, The organic
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): & (ppm)
9.2 {br, 1H), 7.7 (dd, 1H), 7.3 {m, 2H), 7.1 (m, 28), 6,95 {dd, 1H), 6.75 (d, 1H), 4.4 (q, 2H),
1.4 (t, 3H).

{4)  Step D: 4-(6-Chloro-pyridin-2-yloxy)-t1H-indole-2-carboxylic acid (157)



the mxture is stirred at roomtenperature for 2 h. Then the solvent is
evaporated at high vacuum The residue is dissolved in ethyl acetate,
washed with saturated agueous sodi um hydrogen arbonate and brine. The
organic layers are dried over sodiumsulfate and evaporated under reduced
pressure. Yield: 8.96 g of a beige solid. M5 (ES!'): 406.5 [MtH~ (2) Step B:
4-| sobut oxy-1 H- i ndol e-2-carboxylic acid piperidin-4-ylam de hydrochloride
(161) 161 (8.1 g, 20 mmol) is dissolve ﬁw n 200 mM of ethanol and, after
addition of Pd-C (200 ng) and 10 mi of 4M HCl the mixture is hydrogenat ed
at roomtenperature for 3 hours. The mxture is filtrated over celite to

renove the catal yst and evaporated. Yield . ite solid.
I\/B (ESI) : 1@160kaﬂ3615mm¢)msi @ﬂ@)‘oflae'zb’ﬂﬁfﬁd ‘3%‘(%’& ’=‘i°|-lgf¥11 nNg§ 42 (d, 1
! 7 25 fzsl% H%ﬂ;)nl )O‘f‘hé ﬁ'ﬂdur&is“@tirre@*l%ur(éimohi‘ﬁemp@ra‘l@e(me rbadtlon nﬂxt@re(léﬂ 1H),
5 bbb ki R sadsh ParBe e ¢ acid
2H) , 1 OSaQIﬁﬁedG'I‘#'H lﬂm%;??hb aﬂQSVQPOFaé% %?9@3 YR §§d2n &3#R ¢ acid

[ 1-(1- et Wllvoupfugﬁér' ;fba%bb(' met hyl ) -pi peridin-4-yl]- amde -163- 0~ CNNN N O
H This conmpound I's synthesized fromthe conmpound 161 (see exanple 127) and
( - Met hyl - pi peridin-3-yl)-nethanol anal ogously to the nmethod described in
Exanpl e 127. Yield: 60 ng (50%. MS (ESf): 427 [IVH—|]',1I—|—NI\/R (OVBO-de): 6
(p n)1145(a NH;,, 8lB(d NH) , .1 1 ) 695(d
1H) s tve e 4.ca i) z z .‘-.l-‘ 411 IR ReaCtio, 7. m 2H)
2

(

o
N
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-

B

62 (m 3, 2.12 (s, 3H): 2.13-2.05 (m 3H), 2.00-1.84 (m 12H), 1.84-1. 40
m 10H), L. 05 (d, 6H), 0.82 (m 1 H).

Reaction Scheme 17:

R1 "— NH Rt H N2, PoC Rt H HO. .RZ py
OO @L’H D O —
A o ™y TR °

Example 127

4-lsobutoxy-1H-indole-2-carboxylic acid [1-(octahydro-quinolizin-1-ylimethyi}-piperidin-4-yi]-

J
m@“@

N
N o

amide dihydrochlioride

161 (preparation see below) (2.5 g, 7.1 mmol), octahydro-2H-chinolizin-1-ylmethanol
(Lupinine) (1.2 g, 7.1 mmol) and ethyldiisopropylamine (12.2 mi, 71 mmol) are dissolved in
10 ml of propionitril. After addition of cyanomethyl-trimethyl-phosphonium iodide (4.1 g9, 17
mmol) the mixture is refluxed for 3h. After cooling down te 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 methanol.

Yield: 2 g (52%) of a white solid. MS (ESI); 467 [M+H]" ,1H-NMR (DMSO-de): & (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



Exanmpl e 129 4- Cycl obutyl net hoxy- 1H-| ndol e- 2- car boxylic acid

{1-]1 (1S, 9aR) - 1- (oct ahydro-qui noli zin-1- yl)nmethyl]-pipe(din-4-yl)-amde O? O
H HCN H This conpound is synthesized from 4-cycl obutyl net hoxy-1

H i ndol e- 2-carboxylic acid piperidin-4-ylamde, 162 (preparation see bel ow)
and (1R 9aR)-1-(octahydro-quinol zin-1-yl)- nethanol analogously to the

nmet hod descri bed in exanple 127. M5 (ESI): 479.1 [MtH ', 1 H NWR (DVvSO dB):
6 (ppm) 11.44 (s, 1 H), 8.2 (d, 1H), 7%2¢d, 1 H), 7.03 (t, 1 H), 6.96 (d,

1 H, 6.47 (d, 1 H, 4.04 (d, 2H, 3.76 (m 1 H, 2.6-2.9 (m 5H), 2.22-2.54
(m 2H), 1.08-2.17 (m 26H). Synthesis of

1&(:! ?%Jt(»ﬂ PRt Bag 2+ el eHR 27a(hQNY, 2.2 @ it H), 2 1562,001 (- 2H)v| g8 pegm, 162.

A 4-j (4-Cy ﬁbogm V1A Aty 128 1y 2 1 034B S5V ) - ani no] - pi peri di ne- |
carboxylic acid tert-butyl ester, 163 To a solution of

4-cycl obut yl met hoxy- 1Hi ndol e- 2- car boxyl ic and (82) from exarrpl e 34 (2.2 g,
ISR PN sTURWL R ol R SR e TRV
trlethylagnﬁ_;(z.S m, 17 94 rrrml) and EDC (1 72 g, 8,97 rmDI). The m xture
Is stirred at roomtenperature over night. It is then washed wth 2N NaCH
and brine, dried over anhydrous sodi um sul phate and evaporated to give a

yel | ow powder. The crude nmaterial is purified by chromatography on silicagel

4263 [ v T o RioE A%t ﬁ%qﬁ-*"ﬁf@%ﬁb{ e pion Fonteiveden M5t 7500
%H)H) 2§7g? (s, lawjde(86® (d, 1 H), 6.12 (d, 1 H), 4.13 (m 4H), 4.07 (d,

4-isobutoxy-1H-indole-2-carboxylic acid 80 (4.7g, 20.1 mmol, preparation see Example 8)
and 1-benzyl-piperidin-4-ylamine (4.2 mi, 20.1 mmol) are dissolved in 70 m! of OMF and
after addition of TBTU (7.3 g, 22.1 mmol) and ethyldiisopropylamine (13.8 ml, 80.4 mmol)
the mixture is stirred at room temperature for 2 h. Then the solvent is evaporated at high
vacuum, The residue is dissolved in ethyl acetate, washed with saturated aqueous sodium
hydrogen arbonate and brine. The organic layers are dried over sodium sulfate and
evaporated under reduced pressurs.

Yield: 8.96 g of a beige solid. MS (ES!): 406.5 [M+H]"

(2)  Step B: 4-1sobutoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide
hydrochloride (161) ‘

161 (8.1 g, 20 mmol) is dissolved in 200 mi of ethanol and, after addition of Pd-C {200 mg)
and 10 ml of 4M HCI the mixture is hydrogenated at room temperature for 3 hours. The
mixture is filtrated over celite to remove the catalyst and evaporated.
Yield: 7.13 g (100%) of a white solid. MS (ESI): 316 [M+H]’, 1TH-NMR (DMSO-ds): & (ppm)
11.5 (s, 1H), 8.42 (d, 1H), 7.25 (s, 2H), 7.04 (dd, 1H), 6.95 (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, 1H}, 1.9 (m, 2H), 1.7 (m, 2H), 1.05 (d, 6H).

Example 128

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(1-methyl-piperidin-3-yImethyl)-piperidin-4-y(}-
amide



2.97 (m 4H), 1.86-2.25 (m 8H), 1.46 is, 9H). (2) Step S

4- Cycl obut yl met hoxy- 1H i ndol e- 2- car boxylic acid piperidin-4-ylamde, 162
The tert-butyl ester (163) from above (3.02 g, 7.05 rnnol) is dissolved in
20 mM of dioxane. A 4Msolution of HG in dioxane (14.1 m, 56.4 mol) is
added and the m xture Is stirred for 24 hours. Evaporation gave the
hydrochl oride as a white powder. Yield: 2.93 g (>100% not conpletely dry).
M5 (ESI): 328.2 [MtH ", 1H NWVR (DVSO-dep3-6 (ppm 11.59 (s, 1 H), 8.75 (br
m 2H), 8.51 (d, 1H), 7.25.(s, 1H), 7.07 (t, 1H), 6.99 (d, 1H), 6.5 (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 21-1), 1.85-2.04_( 5H), 1.76 (m 2H). Exanple 130

4- Gycl obut yl met hoxy-1 H-i ndol efear boxylic acid P

(1-((S)-2-((3R 4R). 4- hydr oxy- 3- N N
[ aml de;165- OO HHNT NOOH This
tyl'met hoxy-1 H-findol e-2-carboxylic

pi peridin-1-yt)-propyl]-piperi
conpound is synthesized from

acid piperidin-4-ylamde, 1 arrpl e 129) and 2, 2-di net hyl - propi oni c
acid (3R 4R -1-((R) - 2-hydr oxy? F{py|5J “methyl - pi peridin-4-yl ester, 164
(preparation see below) anal ogously to the nmethod described in exanple 127,
fol | owed by pi val oyl cl eavage as described for amne 55. M5 (ESI): 483.2

i N bl Enfaskts vt My by 2
30 (M i S30-mehai emiogikbly (@1 nhotiisarlbss ) ExandisZ.02 (m ~6H).
1.66-1.82 L. 63'hg sboed nd (O 43y 1ty 1H-NMR (DMSO-de): & (ppm) 11.45 (s, NH),

8.18(d, NH), 7.21 (s, 1H), 7.02 (dd, 1H), 6.95 (d, 1H), 6.45 (d, H), 3,85 (d, 2H), 3.75 (m,

1H), 2.88 (m, 1H), 2,78 (m, 2H), 2.62 (m, 1H), 2.12 (s, 3H), 2.13-2.05 (m,3H), 2.00-1.84 (m,

2H), 1.84-1.40 (m, 10H), 1.05 (d, 6H), 0.82 (m, 1H).

t hyi -

Example 129

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acid {1-{(1S,8aR)-1-(octahydro-quinolizin-1-
ylimethyl]-piperidin-4-yl}-amide

o
; ﬁ@*‘m

This compound is synthesized from 4-cyclobutyimethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (preparation see below) and (1R,9aR)-1-(octahydro-quinolizin-1-yi)-
methanol analogously to the method described in example 127.

MS (ES!): 479.1 [M+H]", 1H-NMR (DMSO-ds): & (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, 26H).

Synthesis of 4-Cyclobutylmethoxy-tH-indole-2-carboxvlic acid piperidin-4-vlamide




1.2-1.44 (m 2H), 0.91 (d, 3H), 0.86 (d, 3H). (1) 2,2-D nethyl-propionic
acid (3R 4R) - 1- ((R) - 2- hydroxy-propyl)-3-nethyl - piperldin-4-yl ester (164) A
solution of piperidine 20 (3 g, 15.05 nmol) and (R)-2-nethyl-oxirane (15.05
m, 150.5 wmmol) in 10 mM 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 nbar, 80-90C). Yield; 3.82 g (99%9. MsS (ESI): 258.2 [ MtH] *,
| HNVR (DMSO-de): 5 (ppm) 4.34 (br s, -16#)y, 4.24 (td, 11-1), 3.70 (sextett,
11-1), 2.79 (m 2H), 2.03-2.28 (m 3H), 1.65-1.9 (m 3H), 1.45 (pd, 1H),
1.14 (s, 9H), 1.02 (d, 3H), 0.81 (d, 3H), [a]D = -66.1 (c=1.5 in MOH)
Exanpl e 131 4-Cycl obutyl net hoxy-1 Hi ndof e- 2-carboxylic acid
(1-[(S)-2-((3S, 4R 59) - 3, 4-di hydroxy-5- methyl - pi perid

1-yl | 16 /| HHV ~ g- ' OH
Thi s sompdtind’ SARTHSYdetd shanc il yedeRYkpminol piperidine 1.~ ¢

H i ndol e- 2-car Q%hy;fcgéw%n Bu@?éétgf Red-yl am de, 162 (see exanple 129) and
am ne 35 anal ogously to the nmethod described in 54, followed by cleavage of

t he pr ot ecltd angpligion oH4- cj\dbt(uﬁdihéthmé,«gﬂ-l ihdpibikdarhoxilicldchINGR)(fiolnbB&xatele 36(2(2ppm)
11, 4; 213 Bg%qjmol)z m@g nzl DEIM_& agg?s%g el%mbmendHﬁéﬂfath aﬁ% tle_%bggl'eg ( d’lH)l,
3.55 (m X1eBg, Qaﬁ&nﬂal)saaoemm 3iFg, 8.27 2mdl), tHethylambtd) (2.5ImiB 37. 94 arm(l)rand EDA) ,
L 56 1052 O £ e Bk B oG i
{1- ((R) - 3-with @NoyOR atd Biéhet Bliedlevet aohyyiralis sodium sulphate and evaporated to give a

yellow powder. The crude material is purified by chromatography on silicagel using hexane

and EtOAc (from 0% to 20%).

Yield: 3.02 g (79%). MS (ESI): 426.3 [M-HJ, 1H-NMR (CDCl:}: & {ppm) .33 (s, 1H), 7.17 (t,

1H), 7.03 (d, 1H), 6.97 (s, 1H), 6.5 (d, 1H), 6.12 (d, 1H), 4.13 (m, 4H), 4.07 (d, 2H), 2.78-

2.97 (m, 4H), 1.88-2.25 {m, 8H), 1.46 (s, 9H).

(2}  Step B: 4-Cyclobutylmethoxy-1H-Indole-2-carboxylic acid piperidin-4-ylamide,
162

The tert-butyl ester (163) from above (3.02 g, 7.05 mmol) is dissolved in 20 ml of dioxane, A
4M-solution of HCl in dioxane (14.1 mi, 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, 1H), 7.25 (s, 1H), 7.07 (t, 1H), 6.99 (d, 1H), 6.5 (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-y!)-propyl]-piperidin-4-yl}-amide



met hyl - pi peri di n-1-yo-propyl]-piperidin-4-yl)-amide OHNN O HHHOT HO
Thi s conmpound is synthesized from 4-cycl obutyl net hoxy-1H-i ndol e- 2- car boxyl i c
acid piperidin-4-ylamde, 162 (see exanple 129) and 2, 2-di et hyl - propi oni c
acid (3S,495)-1-((S)- 2-hydroxy-3-trityl oxy-propyl)-3-nethyl-piperidin-4-yl
ester (60) analogously to the nethod described In 56, followed by
subsequent renoval of the protection groups with sodium nethylate and 80%
acetic acid. M5 (ESI): 499.5 [M+tH', :1BBNVR (DVMSO-d5): 6 (ppm 11.44 (s,
1H, 8.22 (d, 1 H, 7.2 (d, 1 H, 7.03 (t, 1 H, 6.96 (d, | H, 6.47 (d,
1H, 4.45 (d, 1 H), 4.28 - 4.45 (m 1 H), 4.04 (d, 2H, 3,7 - 3.8 (m 1H,
3.42 (d, 2H), 2.6 - 2.98 ( 7H), 2.25 - 2.42 (m 2H).1.15 - 2.18 (m 16H),
0.86 (d, 3H). -167- Exanpl 33 4-(Furan- 3-yl net hoxy) -1

H Endol e- 2-carboxylic acid {1-[(1 S, 9aR)-1-(octahydro-quinolizin-I-
yl)rnethyl]-piperid in-4-yl ;pnide 0 O OWHHC H This conpound is

synt hesi zed from 4- (furan-3-y net hox‘%)- 1 Hindo]e-2-carboxylic acid

pi peri di n-4-yl am de, 165 (p ardti gn see below) and (1

R, 9aR) - 1- (oct ahydr o- qui nof i & I " thanol anal ogously to the nethod
descri bed in exanple 127. H H —>—-NC>-OH _

This compound is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (see example 129) and 2,2-dimethyl-propionic acid (3R, 4R)-1-((R)-
2-hydroxy-propyl)-3-methyl-piperidin-4-yl ester, 164 (preparation see below) analogously to
the method described in example 127, followed by pivaloyl cleavage as described for amine
55.

MS (ESH: 483.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.43 (s, 1H), 8.2 (br 5, 1H), 7.18 (s,
1H), 7.03 (t, TH), 6.96 (d, 1H), 6.47 (d, 1H), 4.44 (m, 1H), 4.04 {d, 2H), 3.73 (m, 1H), 2.58-
2.96 (m, 7H), 2.04-2.41 (m, 6H), 1.83-2.02 (m, 6H), 1.66-1.82 {m, 3H), 1.45-1.65 (m, 2H),
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 solution 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, 80-20C),

Yield: 3.82 g (99%). MS (ES): 268.2 [M+H]", TH-NMR (DMSO-dq): & (ppm) 4.34 (br s, 1H),

4.24 (td, 1H), 3.70 (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, 8H), 1.02 (d, 3H), 0.81 (d, 3H), [a]s = -66.1 (c=1.5 in MeOH)

Example 131

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-{(S)-2~((38,4R,58)-3,4-dihydroxy-5-
methyl-piperidin-1-y!)-propyl]-piperidin-4-y[}-amide



M5 (ESI): 491.1 [MtH', 1 HNWR (DMSO-d6): 6 (ppm 11.45 (s, 1H), 8.13 (d, 1
H, 7.82 (s, 1H, 7.68 (t, 11H), 7.22 (d, 1 H, 7.05 (t, 1H), 6.98 (d, 1
H, 6.62 (s, 1 H, 6.59 (d, 1 H, 503 (s, 2H), 3.74 (m 1 H, 2.8 (m 2H),
2.69 (m 2H), 2.43-2.53 (m 1 H), 2.27 (m 1H), 2.02 (m 1 H, 1.07-1.95
(m 19H), Synthesis of 4-(Furan-3-vinethoxy)-1Hi ndol e-2- carboxylic acid

ui peridin-4-yiamde (165) (1) Step A

4-{[ 4- (Fur an- 3-yl net hoxy) - 1H i ndol e- 2- tlaﬁsb'onyl] am no} - pi perl di ne-|
carboxylic acid tert-butyl ester (166) To a sol ution of

4- (furan- 3yl met hoxy)-1 H-indol e- 2- carboxylic acid (95) from Exanple 33 (5 g,
19.44 nmmol ) in 10 m of s added 4-am no-pi peri di ne-1-carboxylic acid
tert-butyl ester (3.89 g, .44 mmol ), HOBT (2.98 g, 19.44 mol),
triethylamne (5.4 m, 38.8 mml) and EDC (3.73 g. 19.44 mo[). The

m xture is stirred at roomt erature over night. It is then washed with
2N-NaOH and brine, dried over anhydrgus sodi um sul phate and evaporated to
give a yellow powder. The c @ wierial_is pur|f|gq by chromat ography on
silicagel using DCM and Et GA N10% .—<168- Yield: 7.51 g (88%.
M5 (ESI): 438.3 [MH, 1 HNW (6DCl 8): 9.¥20s, 1 H), 7.57 (s, 1
Hy, 7.46 (s, 1H),721(t 1H, ,6.96(3, 1H, 6.6 (d, 1
H), 6.55 (s, 1 , 6.08 (d, 1H), 507(d 2H) 4.94- 4, (overlappingm

2 Fur an- 3108 m%@swﬁ%w%ﬁa%s@@w@% PPBE TP S am de (165)

The tert- bpibéfridlrﬁﬁﬁylﬁrﬁ'ndélﬁ@(séé exanile 129) @AY amine, 353an589maw)a thesmethegol ved in 5
m of di oxane utt on of HC in di oxane , 12.8 mmol) is added

and t he m%ﬁﬁ?l@d '%%tf?]PWQGWﬁpawe%%@m‘eﬁfﬂﬂﬁ t| on gave t he hydrochl ori de
as a whi teMBQEQI?MSQX'{ﬂh-H] WMFEJ OMEO): 5 \pnd) EBUY (s, AFH. 2224 MrEll 1H), b8 NWR

(DVBO-d5) : & (ppm) é %
), 7.04 £, 1H), 6.95 (d, TH), "1 d, 1H), 4.07 (m, 1H), 4.06 (d, 2H), 4.02 (m, 1H), 3.78
(m, 1H), 3.55 (m, 1H), 2.58-2.96 (m, 6H), 2.25-2.4 (m, 3H), 1.83-2.15 (m, 11H), 1.66-1.82
(m, 2H), 1.45-1.65 (m, 2H), 0.91 (d, 3H), 0.86 (d, 3H).

Example 132

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(R}-3-hydroxy-2-((35,4S)-4-ydroxy-3-
methyl-piperidin-1-yl}-propyl]-piperidin-4-yl}-amide
«OH

3 oy
WM HO
E (o}

This compound is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (see exampie 129) and 2,2-dimethyl-propionic acid (3S,45)-1-((S)-
2-hydroxy-3-trityloxy-propyh-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): 8 (ppm) 11.44 (s, 1H), 8.22 (d, 1H), 7.2 (d,
1H), 7.03 (t, 1H), 6.96 (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, 7TH), 2.25 - 2.42 (m, 2H).1.15 — 2.18 (m, 16H),
0.86 (d, 3H).



9.0 (br m 21-1), 85 (d, 111-1), 7.85 (s, 11-1), 7.71 (s, 11-1), 7,3 (s,
11-1), 7.09 (t, 11-1), 7.02 (d, I1l1), 6.62 (d, 1 H, 6.64 (s, 1 H, 5.05
(d, 2H, 407 (m 1 H, 3.3 (m 2H), 3.0 (m 2H, 1.96 (m 2H), 1.78 (m
2H). Exanpl e 134 4-(Furan-3-yl nethoxy)-1 Hindol e-2-carboxylic acid
(2-1(S)-2-((3R, 4R) - 4- hydr oxy- 3- net hyl -

pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde 9 O &N H~-N~ ~--1 OH Thi s
conmpound i s synthesized from 4-(furan-38¥4 met hoxy) - 1Hi ndol e- 2- car boxyl i c
acid piperidin-4-ylamde, 165 (see exanple 133) and 2, 2-di net hyl - propi oni c
acid (3R 4R -1-((R - 2-hydroxy-propyl)-3-nethyl-piperidin-4-yl ester, 164
(preparation see exanple 130) analogously to the nethod described in
exanpl e 127, followed by pival oyl cleavage as described for am ne 55. M5
(ESI): 495.2 [MtH ", 1 HNWR (DMSO-da): 6 (ppm 11.46 (s, 1H), 8.14 (d, 1

H, 7.82 (Exampig1d37.68 (br s, 1 H, 7.23 (a, 1H, 7.05 (t, 1H, 6.99 (d,
11-1), 6,62 (a, 1H), 6.6 (d, 11-1), 5.03 (s, -169- 2H), 4.43 (d, 1H) 3 72

I 2.56-2.9 e 23 . 04- 2
(1m9 (rknl) 2 4y{Furgn ?@gtg]%?%"@iﬂ&gfg%"@%ﬁdf' f%éﬁr&)"%@?hid’%”t" ﬁ%}m 0. 91
(d, 3H), Qn#eth ﬁﬂ.peﬁrﬁ.zl-yﬁ.)g&r@ e 135 4-(2-Methyl -t hi azol - 4-yl met hoxy) -1
H- i ndol e- 2-car goxyl Ic acid [1- (octahydro-quinol'rzin-I-

yl met hyl ) - pi peridin-4-yl]- a\; eN O O

o) :
oo
N

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]", 1H-NMR (DMSO-ds): 8 (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), 6.62 (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, 18H),

Synthesis of 4-(Furan-3-vimethoxy}-1H-indole-2-carboxylic acld piperidin-4-ylamide

(185)

{1)  Step A: 4-{[4-(Furan-3-yImethoxy)-1H-indole-2-carbonyl]-amino}-piperidine-1-
carboxylic acid tert-butyl ester (166)

To a solution of 4-(furan-3ylmethoxy)-1H-indole-2-carboxylic acid (95) 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, 19.44 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 sodium 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%).



/ WHCN HCN -/ This conpound is synthesized from

4-(2-nmet hyl -t hi azol - 4-yl net hoxy)-1 H i ndol e-2-carboxylic acid

pi peridin-4-yl am de, (167, preparation see below and (1

R, 9aR) - 1- (oct ahydr o- qui nol i zi n- 1-yl)-nmet hanol anal ogously to the nethod
described in exanple 127. M5 (ESI): 522 [MtH]', 1H-NWVR (DMSO-d6): S (ppm
11.5 (s, 1H), 8.15 (d, 1H), 7.57 (s, | H, 7.25 (s, 1H), 7.05 (dd, 1H),
6.98 (d, 1H), 6.62 (s, 1H), 5.18 (s, 2H68-3.74 (m 1H), 2.8 (m 2H, 2.69
(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

ﬁaymﬁgte hﬁ%@m e'z?kasﬁ )vmmﬁngq/s%slm de@agrgﬁ_(e_@dagxbgrﬁg %gz & anezr.éﬁs,n- 4-
e Ik ab & a0 ot ivh o Bt s B e s )@6555(86 e o

di ssol ved {1, Bota, ok) 4be4 Dbl :nlgﬁﬂdaﬂ)ogb‘?%tﬂl) 'Z@C(mﬁiH)Mi 3955”%9*?‘49“

l'ithium al um ni um hygirlde in TH i s added dropw se and
the mxtur@. 2)sirred for 3.5h at -78C. The mixture |s guenched at this
tenperature with a saturated solution of sodium sul phate and is allowed to
warm up to room tenperature, foIIowed by extraction with ether and

evaporation. -170- Yield: 670 92% \YS) Sl%f ?i éM Hl 1H NVR
(coal 3): d ({Bbm) StemB: ‘tE“fiﬁF*Y"Be P’W)(%'"dff?; bBEYl%o@ pipetidingd (s 3H).
(2) Step B: 4-(2 IBUTGE i azol - 4-yl met hoxy) -i ndol e- 1, 2-di carboxylic acid
l-tert- butyl yer 2- et hyI ester (169) (2-Met hyI-thi azol-4-y|)-rret hanol
(168, 670 T@teﬁbﬁtytﬁﬂtér)(ﬁ@ frdh'smweﬁ%img,ll&nmm)‘ is disgolfédEn Sumice dioaargn A,

foIIovved d|t| r =i | e-1.2-di carboxyl.i,c acid but yl
o1 LoweS O P s P i B s PRSPt Fsd DY
tri phenyl phmmoﬁvmra(tﬂ:nﬁavegthe&y&rocrrmtde)as awldegotwber. sol ution is cooled to OC
A 40% sol 1) is
Added ar oplP S LRty MS (P A0 EURHE T yMRIDNRR ) oo 185 T, T

9.0 (brm, 2H), 8.5 (d, 1H), 7.85 (s, 1H), 7.71 (s, 1H), 7.3 (s, 1H), 7.08 (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-ylimethoxy)-1H-indole-2-carboxylic acid {1-[(S}-2-((3R,4R)-4-hydroxy-3-methyl-
piperidin-1-yl}-propyi}-piperidin-4-yl}-amide

o
)

<
y HC"}QOH

This compound is synthesized from 4-(furan-3-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 165 (see example 133) and 2,2-dimethyl-propionic acid (3R,4R)-1-({R}-
2-hydroxy-propyl)-3-methyl-piperidin-4-yl ester, 164 (preparation see example 130)
analogously to the method described in example 127, followed by pivaloy! cleavage as
described for amine 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), 6.99 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,



the solvents are renoved under reduced pressure and the residue is dissolved
in ethyl acetate and washed w th sodi unmhydr ogencarbonate sol ution and
brine. The organic layers are drid over sodium sul phate, filtrated and
evaporated. The crude product is purified by flash chromatography (silica
gel, ethyl acetate! hexanes 3:7) Yield: 1.75 g (81%. MS (ESI): 417.2

[ MiH ', 1H- NVR (DMSO-do): b (pprr) 7.67 (s, 1H) 7.55 (d, 1 H, 7.41 (dd, 1
H, 7.27 (s, 1 H, 6.99 (d, 1 : 5271%§ 4.31 (g, 2H), 2.68 (s, 3H),
1.57 (s, 9H), 1.32 (t, 3H). (3) Step C (2- I\/Ethyl-thl azol - 4-yl met hoxy) -
H i ndol e- 2-carboxylic acid (170)

4- (2- Met hyl -t hi azol - 4-yl net hoxy) -i ndol e- 1, 2 di carboxylic acid tert-butyl
ester 2-et2y) 4.63{denH), GIARAYM, (1H), 255652. 9&(@.5&%0392(% 1@1)6%2)4(7@(1"1)1’)2%2&9(@#

reﬂt ?aggl 8 ! ﬁgﬁﬂdﬁ@o?ﬁﬂ orﬂnpsﬁglat ed" ﬁpﬁ%&gﬁand s?‘??‘hoﬁq)d&g??#ﬁ%sﬂb’%e( 30

tenperatur@ 8dr 1 Bh. Then the reaction mxture is evaporated and the
residue is dissolved in ethyl acetate. AT 0OC cone HCI is added until a pH
of I is reached. The organic phase is washed with water and brine. The
organic layers are dried over over sodium sul phate, filtrated. The product
crystal | i zExamgleri3Bvaporati on and could be filtrated off. Yield: 1.21 ¢
(100% VB (ESQ) 289.0 [MtH ", 1 HNWR (DMSO-da): 6 (ppm 11.76 (br S,

5 22 (7562244;2 M hﬁgh[?%oM—y%'pﬁthm{y)rﬂHg@@gbgarboxymémJ [1 (%ctgﬁlydro E?uhohzm 1- (d, 1H,

4-{[ 4-( 2- ﬁ]gm;,, ﬁpé,@z,p.h,yﬂgawdgat hoxy) - 1H i ndol e- 2- car bonyl } - am no} -
plperldlne 1- carboxyllc acid tert butyl ester (171) -171-

4- (2-Met hyl -t hi azoi - 4-yl rret -1 Hindol e-2-carboxylic acid (170) (1.21 g,
4.2 mmol) is dissolved in of DMF and the solution is cooled to OC
After addition of Huenigs ba

(2.16 M, 12.6 mol),
pi peridin-4-yl-carbam c acid ftert-butyl est er (3) (841 ng, 4,2 mmol) and

PyBOP (2.4 g, 4.6 mol) the m®ture is stirred at roomtenperature for 18h.
Et hyl acetate is added foll by, copcentrated sodi um hydroxide, until a pH

of 11 is reached. The organic
H H :
w

This compound is synthesized from 4-(2-methyl-thiazol-4-yImethoxy)-1H-indole-2-carboxylic
acid piperidin-4-ylamide, (167, preparation see below) and {1R,9aR)-1-{octahydro-quinolizin-

1-yl}-methanol analogously to the method described in example 127.

MS (ESI): 522 [M+H]", 1H-NMR (DMSO-dg): & (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}, 2.69 (m, 2H), 2.68 (s, 3H), 2.43-2.53 (m, 1H}, 2.27 {m, 1H), 2.02 (m, 1H), 1.07-1.85 (m,
18H).

Synthesis of 4-(2-methyl-thiazol-4-ylmethoxy}-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 (366 mg, 5.64 mmol) is dissolved in 5 mi of
diethylether and cooled to -78°C. A 1M solution of lithium aluminium hydride in THF {16.8 ml,
16.9 mmol) is added dropwise and the mixture Is sirred for 3.5h at -78°C. The mixture is
quenched at this temperature with a saturated solution of sodium sulphate and is allowed to
warm up to room temperature, followed by extraction with ether and evaporation,



| ayer is washed with brine, dried over sodi um sul phate and evaporated under
reduced pressure. The crude product is purified by flash-chromatography
(silica gel, ethyl acetate / cyclohexane 1:1). Yield: 1.58 g (80%. M5
(ESI): 471.2 [M+tH', 1H-NWMR (DVSO-dB): 6 (ppn) 11.58 (br s, 1H), 8.25 (d,
1H, 7.61 (s, 1H, 7.27 (s, | H, 7.09 (dd, 1H), 7,02 (d, 1H), 6.63 (d, |
H, 5.18 (s, 2H), 3.93 (m 3H), 2.85 (1% 2H), 2.69 (s, 3H), 1.78 (m 2H),
1.4 (s, 9H), 1.38 (m 2H). (5) Step E’ i}

4- (2- Met hyl -t hi azol 4-yl met hoxy) - 1H-i ndol e- 2-car boxylic acid

pi peridin-4-ylamde (167) 171 from above (1.58 g, 3.36 mml) is dissolved in
a 4M sol utYiekh 630 mg@P2%h MBCE&hdSQ BT, 1TH-NAMR (GRCE): &ippny 7120 (e NH)05.2A45 mi n at

room tenp ion mxture is evaporated, dissolved in
et hyl acetgcfté‘ﬁ;%‘éo(ge@-'}sg%z&% droxi de is added until a pHof 11 s

reached. The organic |layer is washed with brine, dried over sodium sul phate
and evaporated under reduced pressure. Yield: 1.28 g (1009, %. I\/IS (ESI):

371.2 { M+ , 7.61
(oI T ) o Sk W plido LBty Pihdol1 araédbaling deldgh) & 1
(s, 2H), 3 90 (butyﬂadtérz-éﬂ@Ve:{tenﬂﬁﬁ) 2. 70 (s 3H), 2.62 - 2.75 (m 2H),
1.72 - 1.85 (m 3H),*1.4 - 1.55 (m . npl e 136

4- ( Benzof (2-Mettyianeldidiypthanpli(Hefo ﬁéﬂ mgcw mmt)l ip gisgpived in 12 ml of dry THF

{1-[2- (BV\ﬁeﬁrr&Yﬂnof&fq_ dWéition RF REHY g)f'-m ol¥|1)2'(gé'?‘?ﬂ¥%]ic R §hdribifly datgt ) - ami de

-172- I's ‘conmpound i esi ze
4- (benzof @redmy sten (402, my:)tarmpne i4Rdb5%g. 5.2 mmebxiyiphenylpbesphing (p88 9d6-A- 4- yI ani de,

172 (pr ep?ﬁrﬁéd. ?anﬁﬁs saﬁh&% c%\gd ?cm Ba %é%%ﬁ‘:h&%”ew{ aiéﬁléanfox{ﬁg{er?r?d
toluene (2.7 ml, 6.2 mmol) is added dropwise and the mixture is stirred for 2.5 h at 0°C. The
the solvents are removed under reduced pressure and the residue is dissolved in ethyt
acetate and washed with sodiumhydrogencarbonate solution and brine. The organic layers
are drid over sodium sulphate, filtrated and evaporated. The crude product is purified by
flash chromatography (silica gel, ethyl acetate / hexanes 3:7)

Yield: 1.75 g (81%). MS (ESI): 417.2 [M+H]", TH-NMR (DMSO-d;): 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 (s,
3H), 1.57 (s, SH), 1.32 (1, 3H).

(3)  Step C: 4-(2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic 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 ethanol. After addition of a 0.5M aqueous
sodium hydroxide solution (33.6 ml, 16.8 mmol) the solution is heated to 80°C and stirred at
this temperature for 18h. Then the reaction mixture is evaporated and the residue is
dissolved in ethyl acetate. AT 0°C conc HC! 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
suiphate, filtrated. The product crystallized upon evaporation and could be filtrated off.

Yield: 1.21 g (100%). MS (ES!): 289.0 [M+H]’, 1H-NMR (DMSO-dg): & (ppm) 11.76 (br s,
1H), 7.62 (s, 1H), 7.14 (dd, 1H), 7.07 (s, 1H), 7.02 (d, 1H), 6.66 (d, 1H), 5.22 (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)



described in 54, followed by cleavage of the protecting group. M5 (ESI): 561
[MtH ', 1H- NVR (DVMSO-d6): 6 (ppn) 11.48 (a, IH), 8.16 (s, IH, 8.15 (d, 1
H, 7.72 (d, 1 H, 7.61 (d, 1 H, 7.35(dd, 1 H, 7.29 (dd, 1 H, 7.19 (s, 1
H, 7.09 (dd, 1 H, 7.01 (d, 1H, 6.71 (d, 1H), 5.35 (s, 2H), 4.04 (d, 1H),
3.9 (m 1H, 3.72 (m 1H), 3.53 (m 1H), 2.50-2.90 (m 7H), 2.24-2.38 (m
21-11), 1.88-2.08 (m 3H), 1.66-1.78 (m 3H), 1.45-1.58 (m 2H), 0.86 (d,
3H), 0.83 (d, 3H). Synthesis of -171 -

4-(Benzofuran-3-vi met hoxy) - 1H-i ndol e- 2- carboxylic acid Pl Derl din-4- vlam de
(1721 (1) Step A

4L et Rl S TS ROl o BT A2 Whz o o

of 4- ( benzdifasivachin3yl mbntf IﬁIMﬁ/andJihb susldmlnes Qoodmlrtbw@clﬁlfbr additibn(of bEienigebkaseexanpl e

(354" ul . 108 Mot R et ipely Bl fesr RBHb® to21 L 52 AR aF Do
4- Sm' ng Ogl X PSSO, 4@:m682mwﬁe: mlxa!rneed stitred at-rbom {@mpesttane f6ritSh. Egylxdﬁetrﬁt'ezli'is gm)l )
T rrod atRER P BLF Rl sy Bl Se, IHEE B P rached [Reoafs,y

acgt ate Sa \éwragn?gwamém?vyhe\bwwﬁebsdﬁm s?pha@anﬂmpm_?eﬂdmdmsre&m&dum sul phat e
Sﬂr. fi edpkﬁfessé“:?r iﬁ%&ffa‘? Brpﬁ)ﬁﬁfdén%plﬂﬁ??%g%ﬂcﬁ Oggéflg'ly 5?1 aq(;é ng eiaﬁé acet at e
(gllé) Yi etydiohéxhBe m'g) (100%9. Ms (ESI); 488.2 [MH "', 1H NVR (CDCl g 615-1( [])-) pm
73 (ad, Lig 7558 @0 S iESn AT A @%@@%@9@1 (e 358t Sy

11 1), 5. OBPRI(d, 1) 7.61%s,38),(527 @HIH), 2.004dd} 18), 7H2dd) H)ps. ﬂ@l(dn‘iHBI&)‘;B @, 91 (m

4- (Beﬁzg%uél_ﬁ]n- %ﬂ/ r?\lfpﬁ%%?“ %9’L€S49|?( ﬁ?ﬁ%}]‘)( a‘ tggﬁp‘&p%gm’cﬁ”l)f- 4- yl am de

(172) The tert-butyl ester (173) from above (318 ng, 0.65 nmml) is dissolved
in a 4Msol ution of

(5)  Step E: 4-{2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide (167)

171 from above (1.58 g, 3.36 mmol} is dissolved in a 4M solution of HCI in dioxane (32 m!,
128 mmol) and stirred for 45 min at room temperature. Then the reaction mixture is
evaporated, dissolved in ethyl acetate and conc sodiurn hydroxide is added until a pH of 11
is reached. The organic fayer 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-dg): 5 (ppm) 11.586 (br,
1H), 8.28 {d, 1H), 7.61 (s, 1H), 7.3 (s, 1H}, 7.09 (dd, 1H}, 7.02 {d, 1H), 6.62 (d, 1H), 5.19 (s,
2H}, 3.0 {m, 1H), 3.07 (m, 2H), 2.70 (s, 3H), 2.62 - 2.75 (m, 2H), 1.72 - 1.85 (m, 3H), 1.4 -
1.85 (m, 2H).

Example 136

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



HCl in dioxane (6 m, 1.2 nmmol) and stirred for 1 hour at room tenperature.
Evaporation gave the hydrochloride as a white powder, which is dissolved in
water, treated with conc NaOH solution at OC to an pH of 11 and extracted
with ethyl acetate. The organic |ayers are washed with brine, dried over
sodi um sul phate and evaporat ed. Yield: 248 ng (98% of a light-yellow solid.
M5 (ESI): 390.2 [MHH' Exanpl e 137 _

4- (5- Fl uor o- benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- car boxylic acid

{1-[2-(3, 4-di hydroxy- piperidin-1-yl)-propyl]-pipertdin-4-yl}-amde F\ O ON
I NN HHN>N-CH This conpound is synthesized from

4- (5-tl uoro-benzof uran- 3-/¥ oxy) - 1Hi ndol e- 2- carboxylic acid

pi pertdin-4-ylam de (174, arati on see bel ow) and am ne 34 anal ogously
to the nmethod described for 5% followed by cl eavage of the protecting
group. M5 (ESI): 565 [MH—I]* |HNVR (DMSO-d5): 6 (ppm) 11.52 (s, 1H), 828
(s, 1H, 7.68 (dd, 7520(d 1H) 7.23 (s, 1 H, 7.21 (dd, 1 H, 7.11

(dd, I H, 7.03 (d, 1 : 5.35 (s, 2H), 4.19 (m 1 H, 4.13
(d, 1H), $.73 (m 1 H), 352 s\ 4(br sOHl H) 2.9 (m 31-1),
2.52 (m 2H), 2.33 (m 3H), 2. H, 1.84 (dd, 1 H),
1.75 (d, 1 H), 1.45 - 1.65 (m 5H) ‘%—N 14DHSyntheS|s of

4- (5-fl uoro- benzof uran- 3- vl met hoxy) - 1H-| ndoi e oxylic acid
plper|d|n4ylamde(1741(1) Step A

4- {{4- (5- Hr0d s ﬁg_ﬁbzﬂfs iz oRPA- gﬁ@ﬁﬁfﬂé t - &h@xﬁ’lﬂqqd;ﬁ%ﬁi Iehvoxylic acid

am no} - pi peri di -ca oxy ic acid tort est'er
piperidin-4-ylamide, 172 (preparation see below) and amme 35 analogously to the method

described in 54, followed by cleavage of the protecting group.

MS (ESI): 561 [M+H]", 1H-NMR (DMSO-dg): 3 (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}, 1.88-2.08 (m, 3H), 1.66-1.78 (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 solution of 4-(benzofuran-3ylmethoxy)-1H-indole-2-carboxylic acid (105, see
example 50} (200 myg, 0.651 mmo!) 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-1-carboxylic acid
tert-butyl ester (130 mg, 0.851 mmol) and PyBOP (356 mg, 0.684 mmol) are added
subsequently. The mixture is stirred 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 880 mg of a lightbrown oil. The crude material is purified by
chromatography on silicagel 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),



To a solution of 4-(5-fluoro-benzofuran-3yl nethoxy)-1 Hindol e-2-carboxylic
acid (113, see exanple 60, 160 ng, 0.49 mmoi) is dissolved in 1.5 mM of DW
and cooled to OC. After addition of Huenigs base (252 ul, 1.5 mml) the

m xture is stirred for 15mi n, then piperidin-4- yl-carbamc acid tert-butyl
ester (3, 98.5 ng, 0.49 mvol) is added, followed by PyBOP (269 ng, 0.51
mml ). The mxture is stirred at roomtenperature for 18h. Then the m xture
is diluted with ethyl acetate, washed4}3N sodi um hydroxi de sol ution and
brine. The organic |ayers are.dried over sodiumsulfate and evaporated
under reduced pressure. The crude product (581 ng) is purified b

y
flash-chraq af,.ap SN I | ohgxa ! a ' Yi el d:
250 my. (10005 B RE4htrchEe B 1), BALE 1 59 2TblbHap 'SR, 251,
4- (5-f | uorzvh ez, @H)nt-.48 (s, B}, 1y, 2HH- | ndol e- 2- car boxylic acid
pi peridin-4-ylam de (174) The tert-butyl ester (175) from above (250 ny,
0.49 mmol ) is dissolved in a 4Msolution of HC In dioxane (4 m, 16 nmol)
and the m xture Is stirred for 1h at roomtenperature. Evaporation gave the
hydrochl ori 48 asStepyB:l4-(Benzofurah-3-ypimethoxyd-1t-Hndoles2echrboxylic acidpipewdind- and
the pHis adjusted T‘-:? I;}zio)‘y addi ti on of conc sodi um hydroxi de. The sol ution
is extracted witHamy %67. cetate, the organic |ayers are washed with brine
and dried [ ' M€ i S white
and. d %_ﬂ.\é Q%gﬁ)#t@aggsgﬁ?ﬁm%ﬁ“oy@a%%g&@ .@d@%éagnsws&m@h oft
4- ( 5- chl oriSlinedioxane (Grpl, 3-3 mmel) o whirred for 1 kel lsbropmdampereiure. Evaegratiqn
C[2-(3, 4-dih R s ) ) R de - 175-
AN YOCBSP%( %ﬁéﬁsﬁ#ﬁ%ﬁé Shwhifl dowdles, Which RV didsolb® $ Water, ledted With B8R

NaOH solution at 0°C to an pH of 11 and extracted with ethyl acetate, The organic layers are

washed with brine, dried over sodium sulphate and evaporated.
Yield: 248 mg (98%) of a light yellow solid. MS (ESI): 390.2 [M+H]".

Example 137

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

CDE:_«;{)"}N&OH

This compound is synthesized from 4-(5-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid 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), 7.52 (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), 4.18 (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 —~
1.65 {m, 5H}, 0.9 (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 peridin-4-yl am de, (176, preparation see bel ow) and am ne 34 anal ogously
to the nmethod described for 54, followed by cl eavage of the protecting
group. M5 (ESI): 581 [MtH]', TH-NWR (DMSO-d): 6 (ppm 11.5 (br s, 1H), 8.28
(s, 1 H, 817 (d, 1 H, 7.79 (s, 1 H, 7.68 (d, 1 H, 7.39 (d, 1 H, 7.22
(s, 1 H, 7.10 (dd, 1 H), 7.03 (d, 1 H746.7 (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) 173(m 2H) , 142-1 65 (m
4H), 0.89 (d.Syndsis S Itz dfutdin-2 ﬂ -

am de (176) i
4-{[4-(5- chI or 0- benzof ur an- 3- y| BBE amide{1fdle_ > car bonyl ] -
am no) - pi peri di ne-1-carboxylic aci d tart butyl ester (177) This conmpound is
synt hesi zed from 4 (5 chl or o- benzof uran 3-yl met hoxy) -1 H-indol e- 2-
carboxylic acid see exanp and am ney;. anal ogously to the nethod

described féB 1 PA?|4eﬂHﬂ5 QWOrFt?“E n-3-yimethexy)-tHgpdoled-¢qrbonyll- 4 NVR

DVBO-d 6 d 1 7.8 1H),
(7 v (dE) s (?pﬁﬂllnﬁhﬁﬁrﬁm&icﬁpboxylﬁza@’d(e?b-bd‘ﬂjbest&@%),( - ('5% d 1|(_|;5 6H)72

(d, 1H), Ho%sdmon 2H)-(5-fLdd@ hémaofusin- 3yldetRoxy)-2Hendole-2-2aiboxylic 36id (13, Sk 1) 1.4

Ef( 5. ol oSl B BOUR. 549 bl s OVl i ILOT N A gRleckio Q05 cAfter

pi peridi na&d:ﬁérﬁéﬂkﬂ@nb&ﬁﬁée (BB s, qwmum%wmmm& aefedzendwm:ﬂrmér?;? @ialfnl-@gousl y
to the netPod descr.i bed

0 e oD oL et Ly oo oo b 05 M P 11y
7.55 (d, My @)51 nYm@)7 Tﬁé mn&&rafié stlrFeanfP rc(oﬁ'. teﬂq%er&hre fér 9§h (19dn tl'ile]ml%iure g 91 (d,
1H), 6.59 ). 5 ) (m 8 (m I1-1), 237 (m
3H), 1.57 d@qﬂed \ﬂﬂ) sthyl aggtatq,,fvaw N sodlum hydrox:de sofutlon an bnne The organic

layers are dried over sodium sulfate and evaporated under reduced pressure. The cruds

product (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-indoie-2-carboxylic acid
piperidin-4-ylamide {174}

The tert-buty! ester (175) from above (250 mg, 0.49 mmal) is dissolved in a 4M-solution of
HCI in dioxane (4 mi, 16 mmol} and the mixture s stirred for 1h at room temperature.
Evaporation gave the hydrochloride as a yelfow solid, which is dissolved in 5 ml of water and
the pH is adjusted to 11 by addition of conc sodium hydroxide. The solution is extracted 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-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acid {1-[2-(3,4-dihydroxy-
piperidin-1-yl)-propyi]-piperidin-4-yl}-amide



Exanpl e 139 4-(5-Chl oro- benzof uran- 3-yl met hoxy)-1 H i ndol e-2-carboxylic acid
{1 -[(9S, 9a5) - 1- (oct ahydr o-

pyrido[2,1-c][1, 4] oxazin-9-yl)nmethyl]-piperidin-4-yl}-amde d qq, [ OOH
H-N H O This conpound is synthesized fromthe conmpound 176 (see exanple 138)
and (9RS, 9aSR) - 1-(octahydro-pyrido[2,1-c][1,4]oxazin-9-yqg-nethanol (63)
anal ogously to the nmethod described in exarrple 127. Yield: 7.7 nmy (12% of
a white solid, M5 (ESI): 575/577 [ MrH| 4 H NVR (DMSO-d6): 6 (ppm 11.5
(s, 1H, 8.11 (d, 1H, 7.78 (d, 1H), g?( IH), 7.38 (dd, 1H), 7.18 (d,
1H, 7.10 (m 11-1), 7.03 (d, I H). 6 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), 1.86N.40 (m 3H), 1.35- 1.20 (m 2H). Exanple 140
4- (5- Chl or o- benzof ur an-& hxy) 1H i ndol e- 2-car boxylic acid

{"t-](BS, 8aS) - 1- (hexahydro-

pyrrolo[ 2, 1-c][1, 4] oxazi n-8-yl \nethyl ] -pi peridin-4-yl}-amde -177- G 1/ p
I

&XN-CIN HHH QN This npound is synthesized fromthe conpound 176

(see exanpl e 138) - énd (9RS, 9a8|©\/>_¢
Yo

This compound is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-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-dg): & (ppm) 11.5 (br s, 1H), 8.28 (s, 1H), 8.17 (d,
1H), 7.79 (s, 1H), 7.68 (d, TH), 7.39 (d, 1H), 7.22 (s, 1H), 7.10 (dd, 1H), 7.03 (d, 1H), 6.7 (d,
1H), 5.38 (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-ylmethoxy)-1H-| indole-z—carboxvllc acid

piperidin-4-ylamide (176)

(1}  Step A: 4-{[4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carbonyl]-
amino}-piperidine-1-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-H], 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), 8.72 (d, 1H}), 5.36 (s, 2H), 3.93 (m, 3H), 2.7 - 2.9 {m, 2H), 1.76 (d, 2H), 1.4 (s,
gH), 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.



1- (oct ahydro-pyrido[ 2, 1-c] [ 1, 4] oxazi n-9-yl)-net hanol (67) anal ogously to the
met hod described in exanple 127. Yield: 82 ng (14.6% of a white solid. M
(ESI'): 563/565 [MtH', 1H- NWR (DMSO-de): 6 (ppm 11.5 (s, 1 H), 8.25 (s, |
H, 810 (d, 1 H, 7.78 (d, | H), 7.67 (d, 1 H, 7.38 (bd, 1 H, 7.19 (s,
1H), 7.10-7.00 (m 2H), 6.70 (d, 119), 5. 35 (s, 2H), 4.00 (m 1H), 3.90 (m
1H), 3.75-3.60 (m 2H), 3.40-3.30 (m_y 295 2.70 (m 1 H), 2.40-2.20
(m 2H), 2.10-1.70 (m 8H), 1.55- 125 1.15 (t, 1 H, 1.07 (t, 1
H) . Exarrpl e 141 4- (4- Met hoxy- phenyl ) - 1H-i ndol e-2-car boxylic acid

1 1S, 9 (oct ahydr ui nol iL.zi n-| net h ridjn-4- am de 0
LS D a5 956 2 MEShNIR GRtstnsad by -6 ts RHE A tsoimub obed

(prepar at i1gf, 78@53 bﬂh)ow)ss 10iH) OE 2 [y A HR 7309 §|'rll-l)0$98(d’cl mybmtbanﬂla

anal ogously to the nethag descr ed in exa ﬁi : 350 ( 33.79 .

VB (ES]) %oﬁ){mqs I AR {hBE @) H PP 1. (b THE25 a3 (a1

7.56 (d, 2H), 7.37 (d, 1H, 7.31 (m 1H, 7.20 (dd, 1H), 7.07 (d, 2H), 7.01

(d, 1 H, 3.81 (s, 3H, 3.75 (m1 H, 3.16 (d, 1 H, 2.80 (m 2H), 2.67 (m

2H), 2.46 édd, 12:F 2.28 (m 1H), 1.1-2.1 (m 19H). -178- Synthesis of
4-(4-Meth )-] Hindol e-2-carboxylic acid oiueridin-4-vlamde 178 :
(1) Step A 4-(4-Methoxy-phenyl }-1H i ndoi e-2-carboxylic acid (128)

o AR AR5 S U U et

1-pr opanolpy(dcqm‘l-ni[) 4}matm-ﬁql)mebhvlﬂ:pleemchn-ﬂ-lyllﬁhwie with argon

Qo’fé[uw;@"gj

This compound is synthesized from the compound 176 (see example 138) and (9RS,9aSR)-

I

1-(octahydro-pyrido[2,1-c][1,4]oxazin-9-yl)-methanol (63) analogously to the method
described in example 127,

Yield: 7.7 mg (12%) of a white solid, MS (ESI): 575/577 [M+H]", 1H-NMR (DMSO-ds): 8
(ppm} 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)}, 6.70 (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-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8S,8a8)-1-(hexahydro-
pyrroio[2,1-c]1,4]oxazin-8-yl)methyl)-piperidin-4-yl}-amide '



for 30 mn. Then bis(triphenyl phosphin)paltadiun(ll)chloride (200 ng, 1
nmol ) and Na2CO3 (4.4 g, 4a.2 mmol) are added and the reaction mxture is
stirred at 85C for 3h. After cooling down to roomtenperature, ethyl
acetate and 2M HCl are added. The organic |layers are dried over sodium

sul phate. Evaporation gave 6 g of an beige solide, which is further purified
by crystallisation fromethyl acetate. Yield: 4.7 g (84%. M5 (ESlI): 266
[MH . (2) Step B: 444- Met hoxy- phenyl )-ﬁlé—#i ndol e- 2- carboxylic acid

(1-benzyl - piperidin-4-yl)-amde (179) '128 (4.7 g, 17.6 mmol) and

1- benzyl - pi peridin-4-ylamne (3.3 g, 17.6 nmol) are dissolved in OW (70
m) and after addition of TBTU (6.4 g, 19.4 mmol) and et hyl diisopropyl am ne
(12 nl, 70.4 nmmol) the #xture is stirred at roomtenperature for 2h.' Then
the solvent is evaporated=at hi gh vacuum The residue is dissolved in et hyI
acetate washed wi th saturig
The organic |ayers are drie{
reduced pressure. The crude % x

sul fate and evapor at ed under
ystallized from nethanol. Yield:
4.1 g (53% . M5 (ES1): 440 [ M+ dgg: 6 (ppm 11.6 (s, 1H),
8.26 (d, 11-1), 7.56 (d, 2H), 7. : T30 Q9 7.35 (m 7H), 7.08
(d, 2H, 7.0L (d1I H, 407 (m 1 H), '3.81 (s, N;r}\47 (s, 2H, 2.8 (m
2H), 2.04 (m 2H), 177 (m 2H), 1.58 (m 2H). ( ep C

4- (4- Met hoxy- phenyl ) - 1Hi ndol e- 2- carboxyl i ¢ acid piperldin-4-yl an de (178)
-179- 179 This gpmpound isrsnthesizeddrons thiewompound 7136 (sae exampletiBghand eéRS@gﬁBh with

EhaChi et s LB EEMd AT o Phiokito i el @) cnabholsly o gmbhod 1 | 1)
filtrated dmsmbede‘iexampm&'revaporated Yi eI d: 1 g of a white solid (29%. M
(ESI): 3500 Mgl Ho (1 F8RTBE S whitsolid. MS (ESI): 563/565 [M+H]', 1H-NMR (DMSO-dg): &

(ppm) 11.5 (s, 1H), 8.25 (s, 1H), 8.10 (d, 1H), 7.78 (4, 1H), 7.67 {d, 1H), 7.38 (bd, 1H), 7.19

(s, TH), 7.10-7.00 (m, 2H), 6.70 (d, 1H), 5.35 (s, 2H), 4.00 (m, 1H), 3.90 (m, 1H), 3.75-3.60

(m, 2H), 3.40-3.30 (m, 2H), 2.95-2.70 (m, 1H), 2.40-2.20 {m, 2H), 2.10-1.70 (m, 8H), 1.55-

1.25 (m, 4H), 1.15 (&, 1H), 1.07 (t, 1H).

Example 141

4-(4-Methoxy-phenyl)- 1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-quinolizin-1-
yl)methyl]-piperidin-4-yl}-amide

This compound is synthesized from the compound 178 (preparation see below) and
octahydro-2H-chinolizin-1-ylimethanol analogously to the method described in example 127.
Yield: 350 mg (33.7%). MS (ESI): 501 [M+H]", 1H-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), 3.18 (d, 1H), 2.80 {m, 2H), 2.67 (m, 2H), 2.46 (dd, 1H), 2.28
{m, 1H), 1.1-2.1 {m, 18H).



4- (4- Et hoxy-phenyl )-1 Hindol e-2-carboxylic acid (1-[(1
S, 9aR) - 1- (oct ahydro-qui nol i zin-1- yi)nethyl]-piperidin-4-yl)-amde O- O H
HCN H CIN This compound is synthesized fromthe conmpound 180 (preparation
see bel ow) and oct ahydro-2H- chi noli zi n-1 -yl met hanol anal ogously to the
met hod described in exanple 127. Yield: 23 ng (18.2 %9. MS (ESI): 515
[ MtH +, 1H- NVR (DVMBO-d6): 6 (ppm) 11.67,4s, 1H), 8.28 (d, 1 H, 7.56 (d,
2H), 7.33 (d, 1 H), 7.3 (m 1 H, 7.20 (dd, 1 H, 7.0 - 7.07 (m 3H), 4.08
(g, 2H, 3,77 (m1H), 2.80 (dd, 2H, 2.67 (m 2H), 2.46 (dd, HH), 2.28 (dd,
1H), 2.01 (dd, 1H), 1.36 (t, 3H), 1.1-2.1 (m 19H). Synthesis of
444- Et hoxy- phenyi ) 1l 4-i ndol e- 2-carboxyilc acid D peridin-4-ylamde i( c
Thi's compound has been synthesized from 4-ethoxy- phenyl boronic acid
anal ogousl y g ﬁtﬁebﬂof GRS phényh y bridi cﬁammearrple
141). Ms ( , 8.28
(d, 1H), 7.55 (d 211), 7 35 (d, 1H) Li..Bl (s 1H), 7.19 (dd, 1H) 7.06 (d,
2H), 7.02 (d, 1H), 4.09(q, 2H), 3.81 (m 1H), 3.4 (m 1H), 2.92 (m 2H),
2.46 (m 2H, 1.77 (m 211), 1.4 (m 2H), 1.37 (t, 3H). _180- Exanple 143
4- (6- Met hoxy-pyridi n-3-yl)-1H i ndol e-2-carboxylic acid {1
-[(S) - 2- ((3911S) Stemhid-Hichiethoxpiphghyl)-piirdaletZcamboxylic peid §428) - pi peri d
n-4-yl)- aEBlro?no-*lH-m'élole~2-carboxyllc acid (5 g, 20.8 mmol) and 4-methoxy-phenyl-boronic acid

{3.2 g, 20.8 mmol} are dissolved in 1-propanol (100 mf) and the mixture is flushed with argon

for 30 min. Then bis(triphenylphosphin)palladium(ll)chloride (200 mg, 1 mmol) and Na2CO3

(4.4 g, 40:2 mmol) are added and the reaction mixture is stirred at 85°C for 3h, After cooling

down to room temperature, ethyl acetate and 2M HCI are added. The organic layers are

m

dried over sodium sulphate. Evaporation gave 6 g of an beige solide, which is further purified
by crystallisation from ethyl acetate.
Yield: 4.7 g (84%). MS (ES1): 266 [M-H]".

{2)  Step B: 4-(4-Methoxy-phenyl}-1H-indole-2-carboxylic acid (1-benzyl-
piperidin-4-yl}-amide (179)

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 stimed at room temperature for 2h. Then the solvent is
evaporated at high vacuum. The residue is dissolved in ethyl acetate washed with saturated
agueous sodium hydrogen carbonate and brine. The organic layers are dried over sodium
sulfate and evaporated under reduced pressure. The crude mixture is crystallized from
methanol.
Yield: 4.1 g (53%). MS (ESI): 440 [M+H]", TH-NMR (DMSO-ds): 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-2-carboxylic acid plperidin-4-ylamide
(178)



O HHOH This conpound is synthesized from 4-(6-Mthoxy-pyridin--3-yl)-I
H- i ndol e- 2-carboxylic acid piperidin-4-ylamde (181, preparation see bel ow)
and am ne 164 anal ogously to the nmethod described for 54, followed by

cl eavage of the protecting group. M5 (ESI): 504 [M+H *, 1H NVR (DVMBSO-de): 6
(ppm 211.7 (s, 1H), 8.48 (br s, iH, 8.28 (d, 1 H), 7.97 (d, 1 H, 7.41 (d,
1H, 7.36 (s, 1 H, 7.24 (dd, 1 H), 7.09 (d, 1 H, 6.96 (d, 1 H, 4.44 (d,
1 H, 393 (s, 3H), 3.68 - 3.82 (m 1 H7-2.61 - 2.96 (m 6H), 2.04-2.39 (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), 0.91 (d, 3H), 0.86 (d 3H) Synt hesi s of

?iglﬁ 2;) Xé{£érgla\gl1nmr%ol is dlsso Ved |n01I 08 m% 0 %@% 31 ﬁushe%c ‘bﬂl %Qﬁ & Aj'aﬂer add?ﬁ' gm de

4- [(4bBr OlrrErnﬂ(H:I a?rdczwrﬂgrmf)knrﬁmdﬁmid)pmaaﬁ*tdeﬁehﬂdrwgm?gtmmlgcgd N
tert-butyl ester ono i ndol e- ci g, mo
i s dissol v@ﬂ’ﬂefﬁt‘gﬁf%ﬁ'oThW%?}ﬁ fitrated Qusf iﬁl'feoaﬁ' Ieé' 'd to OC. After

addi tion oﬂz,eng:Ploga“}P.ﬂésolﬁng%)’f‘Ms @&B1)5350+H]". t he mxture is stirred for 15
m n. Then piperldin-4-yl-carbamc acid tert-butyl ester 3 (2.5 g, 12.5 nmmol)

is added, followed by PyBOP (7.2 g, 13.7 mmoi ), The reaction mxture is
stirred for 18 hat roomtenperature. Then ethyl acetate is added and conc

sodi um hydeexmgle M2til a pH of 11 is reached. The organic |ayers are washed
with brine, "dried over sodium sul phate and evaporated. The crude product is

further purified by flash-chromatography (silica gel, ethyl —acetate !
cycl ohexané-( 4LEt11)JX¥~DJ®11¥I)-Wem®1e-5Ca@0>g|IQQG! 1-[(N9qRsS (potahpdio-auiplizind-H) -, 1 H-

RS Gl e O (5 Ty, 50O Ll e (a0 227
(s, 9H), 1.42 (m 2H).

N

This compound is synthesized from the compound 180 {preparation see below) and
octahydro-2H-chinolizin-1-ylmethanol analogously to the method described in example 127.
Yield: 23 mg (18.2 %). MS (ES!): 515 [M+H]", 1TH-NMR (DMSO-dg): 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
{q, 2H), 3.77 {m,1H), 2.80 (dd, 2H), 2.67 (m, 2H), 2.46 (dd, 1H), 2.28 (dd, 1H), 2.01 (dd, 1H},
1.36 {t, 3H), 1.1-2.1 {m, 19H).

Synthesis of 4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid piperidin-4-ylamide
(180):

This compound has been synthesized from 4-ethoxy-phenyi-boronic acid analogously to the
method described in the synthesis of 178 (see example 141).

MS (ESI); 364 [M+H]", 1H-NMR (DMSO-d): & (ppm) 11.64 (s, 1H), 8.28 (d, 1H), 7.55 (d,
2H}, 7.35 (d, tH}, 7.31 (s, 1H), 7.18 (dd, 1H), 7.06 (d, 2H}, 7.02 (d, 1H), 4.09 (q, 2H), 3.81
{(m, 1H), 3.4 {m, 1H), 2.92 (m, 2H), 2.46 (m, 2H), 1.77 (m, 2H), 1.4 {m, 2H), 1.37 {1, 3H).



(2) Step B: 4-{[4-(6-Methoxy-pyrldin-3-yl)-1 Hindol e-2-carbonyl]-am no)-

pi peridi ne-1-carboxylic acid tart-butyl ester (183) An argon streamis
bubbl ed through a solution of 182 from above (500 ng, 1.2 mol) and 2-

met hoxy- 5- pyridi ne boronic acid (181 ng, 1.2 mol) in 4 m of 1-propanol for
15 min, Then 2M aqueous sodi um carbonate solution (1.2 m, 2.4 mol) and
bls(trlphenylphosphlne)palladlun}(ll) chloride (50 ng, O. 07nnDI) are added
and the reaction mixture is stirred at!85C for 3h. Then the mixture is
cooled to OC and ethyl acetate andconcsntrated sodi um hydroxide solution is
added until a pH of 11 is reached. The solution is washed with brine and
the organigahengzare dried over sodiumsulfate and evaporated. The crude
product i§ purrired by flash-chromat ography (silica gel, cyclohexane I

ethyl acetate 7:3). Yield: 290 ng (69%. M5 (ESI): 451. > [ MEH] ', 1 H NWR
(CDA 3): G-Eyathod-pyridis-3-yi)-t- ;ndaeasca(r@xyhcjaq)d {1-1(Sy8-((38, 4Pty hydrog S-mrethyl H) |

7.38 (dd, 6.86 (d, 1H, 6.12 (d, 1H), 4.13
(m 2H), %d'(‘ ﬂ’éﬁf&&"lza%'df‘“"ag?é@ez 01 (m 2H), 1.48 (s, 9H) 1.42 (m
2H), 1.27 (m 1 . (3) St
4- (6- Met hoxy- pyri dI n-3-yl)-1Hi ndoI e-2-carboxylic acid plperidin-4- ylamde
(181) 183 from above (370 NO;0,82 mmol) is dissolved in a 4M sol uti on of
MCl in dioxane (7.5 m, 3@ pl) and stirred for 1 h at room tenperature.
Then the reaction m xture is evaporat ed, dissolved in ethyl acetate and
conc sodi um hydroxide is a 4 tifo a pHof 11 is reached. The organic

| ayer is washed with brine, i oy er di um sul phat e and evapor at ed under
reduced pressure. Yield: 30 N(1og ) N 351.2 [MtH] ', 1H NWR
(DVBO-de): 6 (ppm) 11.74 (m 1H' 8.5 CB'GR (4, 1H), 8.00 (d, 1H),
7.44 (d, 1H), 7.41 (s, | H, 727 (dd, 1H), 7.1 , 1H), 7.00 (d, 1H), 3.95
(s, 34, 3.84 (m IH, 2.96 (m 2H, 2.31 (m 1H, 2.01 (m 2H, 1.75 (m
2H), 1.4 (s odhpound is synthesized from 4-(6-Methoxy-pyridin-3-yi)-1H-indole-2-carboxylic acid

piperidin-4-ylamide (181, preparation see below) and amine 164 analogously to the method

described 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, 1H), 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), 2.04-2.39 (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), 0.91 (d, 3H), 0.86 (d, 3H).

Synthesis of 4-(6-Methoxy-pyridin-3-vi)-1H-indole-2-carboxyllc acid piperidin-4-
lamide {181

(1)  Step A: 4-[(4-Bromo-1H-indole-2-carbonyl)-amino]-piperidine-1-carboxylic
acid tert-buty! ester (182)

4-Bromo-1H-indole-2-carboxylic acid (3 g, 12.5 mmol) is dissolved in 30 ml of DMF and the
solution is cooled to 0°C, After addifion of Huenigs base (6.4 ml, 37.5 mmol), the mixture is
stirred for 15 min. Then piperidin-4-yl-carbamic acid tert-buty! 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 ethyl acetate is added and conc sodium hydroxide until a pH 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-chromatography (silica gel, ethyi
acetate / cyclohexane 1:1)



-182- Exanpl el44 4-(6- Met hoxy-pyridin-3-yl)-1Hindol e-2-carboxylic acid
{1-[2-((35, 45) - 4- hydr oxy- 3- net hyl -
piperidln-1-yl)-ethyl]-piperidin-4-yl}amde O NI ~0 HHCN- This
conmpound i s synthesized from

4- (6- Met hoxy- py(di n-3-yl)-1Hi ndol e-2-carboxylic acid

[ 1- (2- hydr oxy-et hyl)-piperidin-4-yl]-am de (184, preparation see below) and
2,2-Dimethyl - propionic acid (3S,49)-3;:pgfhyl-piperidin-4-yl ester (17)

anal ogously to the nmethod described in exanple 150, followed by cleavage of
the protecting group. Ms (ESI): 492 [MtH]', TH NVR (DVMSO-de): 6 (ppm 11.70

(3 11, O Fordius B b ek Bt At Sin o2

(s, 3H) 3874'éé&rmH)171rQ(d 2H70’272td9ﬂ-l)(7r]21{i§-|)1b-l)2131(dd 181), 22186 (m, 2H)) 1.81L(nB6 - 2. 04
(m 31H , 1.46 - 1.62 (m 3H), 1.3 - 1.44 (m 2H),
0.86 (d, 3%" 1@%? 1% &m + Met hoxy- pyridi n-3-yl --1H i ndol e- 2- car boxylic
acid f1 42-hydroxy- ethyl)-piperidin-4 vll-am de (184)

4- (6- Met hoxy pyridin-3-y[)-1H i ndol e-2-carboxylic acid piperidin-4-ylam de

(181), 150 4 I ssol {I:% r ar gon.

Af ter addltl S@Bm%ﬁlagﬁlg{%py%ﬁgfﬂbﬁi iﬂd??%r%%P “ﬂh ag'n'g rono- et hanol
(61 ul, 0,85 mml;)ipeﬁdiﬁeﬂaﬁeﬁm@matntteut-(but;sestbrﬁtsa;j at 80C for 13h. The

mxture is diluted with nethylene chloride, filtrated and the filtrate is

evapor at ed AnBigepsiragm imbubiiedithrough e salution of 482 oy abeve(5€0 mg, b2 mmalandst-oduct ,
et nor. 1M DERENOR A T AR TR (SREIGP RN
2M aqueous sodium carbonate solution (1.2 ml, 2.4 mmol) and
bis(triphenyiphosphine)pailadium-(I)-chloride (50 mg, 0.07mmol) are added and the
reaction mixture is stimed at 85°C for 3h. Then the mixture is coocled to 0°C and ethyl acetate
andconcentrated sodium hydroxide solution is added until a pH of 11 is reached, The
solution is washed with brine and the organic layers are dried over sodium sulfate and
evaporated. The crude product is purified by flash-chromatography (silica gel, cyclohexans /
ethy! acetate 7:3).
Yield: 290 mg (69%). MS (ESI): 451.2 [M+H]*, 1H-NMR (CDCls}: 8 (ppm) 9.3 (s, 1H), 8.53 (s,
1H), 7.96 (d, 1H), 7.46 (d, 1H), 7.38 (dd, 1H), 7.17 (d, 1H}, 6.98 (s, 1H), 6.86 (d, 1H), 6.12
{d, 1H), 4.13 (m, 2H), 4.08 (s, 3H)}, 2.91 (m, 2H), 2.01 (m, 2H), 1.48 (s, OH) 1.42 (m, 2H),
1.27 {m, 1H).

(3)  Step C: 4{6-Methoxy-pyridin-3-yl)-1H-Indole-2-carboxylic acid plperidin-4-
ylamide (181}

183 from above (370 mg, 0.82 mmol) is dissolved in a 4M solution of HC! 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 (ES1): 351.2 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.74 (m, 1H),
8.51 (s, 1H), 8.35 (d, 1H), 8.00 (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), 2.96 (m, 2H), 2.31 (m, 1H), 2.01 (m, 2H), 1.75
(m, 2H), 1.4 (m, 2H).



-183- Exanpl e 145 4-p-Tol yl oxy- 1H i ndol e- 2- car boxylic acid

(1-[(1S,9aR) - 1- (oct ahydro-qui noi i zin-1-yl)nmethyl]- piperidin-4-yl}-amde i O
O 6~N~ HHCN H This conpound is synthesized fromthe conpound 185
(preparation see below and octahydro-2H chinoli zin-1-yl met hanol

anal ogously to the nethod described in exanmple 127. Yield: 86 ng (34.9%.
M5 (ESQ: 501 [MrH ", 1 H NMR (DVBO-d6)4goh (ppm) 11.7 (s, 1H), 8.2 (d,
11-1), 7.2 (d, 2H), 7. 15 (d, 2H), 7.1 (s, 11-1), 6.85 (d, 2H) 6.47 (d, 1H),
3.72 (m 1H, 2.8 (dd, 2H), 2.70 (d, 2H), 2.45 (m 1 H), 2.3 (s, 3H), 2.28

(m 11-1),_2.03 , I H. 1.1 - 2.1 (m 19H). Synthesis of

4-p-tolyi (ﬁ%ﬁiﬂm‘i&gaol e- 2 carboxylic acid oi oerldin-4-vlan de (185):
Reaction Schene 18: ~I ~IN/~ RU\ I NoHZ Pd-C H H TBT 13TU R (1)
Step A 4- in-4- yI)
am do (186] SRS Sk e ZbaBil St R AR BEhT 5

mol ) and ppatidginmbyNethpkpipgtidin-goftiadiidee (605 ny, 3 2 mol ) are dissol ved |n 5

mM of DWMF and after addition of TBTU (1.2 g, 3.5 nmol) and
et hyl di i sopropylamne (2.2 n®, 12.8 mmol) the mixture is stirred

Q

This compound is synthesized from 4-(8-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 (35,45)-3-methyl-piperidin-4-yl ester (17) analogously to the method
described in example 150, followed by cleavage of the protecting group.

MS (ESI): 492 {M+H]", 1H-NMR (DMSO-ds): 8 {ppm) 11.70 (s, 1H), 8.48 (br s, 1H), 8.30 (d,
1H), 7.97 (dd, 1H), 7.42 (d, 1H}, 7.36 (s, 1H), 7.24 (t, 1H), 7.08 (d, 1H}, 6.97 (d, 1H), 4.47 (d,
1H), 3.92 (s, 3H), 3.75 (m, 1H), 2.70 -2.90 (m, §H), 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), 0.86 (d, 3H).

Synthesis of 4-{6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid [1-(2-hydroxy-
ethyl})-piperidin-4-yl]-amide (184)

4-(6-Methoxy-pyridin-3-y/}-1H-indole-2-carboxylic acid piperidin-4-ylamide (181), 150 mg,
0.43 mmol) js dissolved in 3 mi of ethanol under argon, After addition of sodium carbonate
(182 mg, 1.7 mmoi) and 2-bromo-ethano! (61 ul, 0.85 mmol), the reaction mixture is stirred
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: 80 mg (53%). MS (ESI): 395.2 [M+H]".



-184- at roomtenperature for 2h. Then the m xture is evaporated at high
vacuum The residue is dissolved in ethyl acetate and washed with saturated
NaHCQO3- sol ution and brine. The organic |layers are dried over Na2SO4,
filtrated and evaporated under reduced pressure. Yield: 1.478 (100% of a
yellow foam M (ESI): 438 [MH-. (2) Step B: 4-p-Tolyloxy-1

H- 1 ndol e- 2-carboxylic acid piperldin-4-ylamde (1851 Pd-C (1 g) is placed
intoa flask filled with argon and covergg.wi th nethanol. 186 (1.4 g, 3.2
mml) is dissolved In 100 mM of nethanol and 1.6 m of 2M HCI and added.
After hydrogenation at roomtenperature for 5h the mxture is filtrated
over celitg an %v porated. Yield: 1.1 g (96% of a white foam WM (ESI):
350 [ MrH] ' %X (DVBO-d6): 6 (ppm) 11.75 (s, 1 H, 8.43 (d, I H), 7.2
(d, 1 H, 7.1 - 7.2 (m 4H), 6.85 (d, 2H), 6.47 (d, 1 H, 4.05 (m 1H),
3.26 (m 24- 90 il it $1. N idn 9. -1), 1.7
(m 2y ety it Fhophuddult 1S Ra Bhhiro dihatein Tyb Al

prepar ed agpearidinehyl}-amideacti on scheme 19. Reaction Scheme 19: R R N~P R

IH\NN .. ~ ~t i\ 011 p._H HN~RR/ R RNNNe Ul XHVNRR ~RL
R1 R3 u HON /

0O

o0
N

This compound is synthesized from the compound 185 (preparation see below) and
octahydro-2H-chinolizin-1-ylmethanol anajogously to the method described in example 127,
Yield: 86 mg (34.9%). MS (ESI): 501 [M+H]’, 1H-NMR (DMSO-ds): 5 (ppm) 11.7 (s, 1H), 8.2
{d, 1H), 7.2 (d, 2H), 7.16 {d, 2H), 7.1 (s, 1H}, 6.85 {d, 2H), 6.47 (d, 1H}), 3.72 (m, 1H), 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):

e o .
¢ % P10 B0

TBTY |:|

(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 mmol) and 4-amino-N-
benzylpiperidine (605 mg, 3.2 mmol} are dissolved in 5 ml of DMF and after addition of
TBTU (1.2 g, 3.5 mmol) and sthyldiisopropylamine (2.2 ml, 12.8 mmol) the mixture is stirred



R2 1.. HNNNRJI N~ H~ RRI R2 Exanple 146 4-1sobutoxy-1

H- i ndol e- 2-carboxylic acid [1-(2-azepan-1-yl-

Snmet hyl -et hyi ) -pi peridin-4-yl]- amde -185- D 61 HH-N-NO (1) Step A

4- | sobut oxy- 1H i ndol e- 2- carboxylic acid [1- (2R hydroxy-propyl) -

pi peridin-4-yl]-amde (187) A solution of the hydrochloride of 4-isobutoxy-1
H- i ndol e- 2-carboxylic acid piperidin-4-ylamde (161) from Exanple 127 (300
ng, 0.85 mmmol) in 5 mM of ethanol and “t’ "éthylamne (0.472 m, 3.4 mol) is
treated with R(+)-propylene oxide (0.59 m, 4.25 mvol) and stirred at room
tenperature in a sealed vessel for 14 hours. Another portion of

R( +) - pr opydt esom tmipémtl(re f&2h. Tihen the Rtixturenid gvaperated dibbigh nalcuaim. The nesidueii | nued

f 24 h d - di | ved

| owt andirRRLE I HESE lbetihe e RRAGTEACOS B S irRe P, 23 over

anhzlglr1 C}(;JS wguh(lajayamhrphhibd overcdNa2B8ofilnated and)e‘g:pve(tjea! umldgnt ?dumvpﬂasm e ZrSEYi( eld 1 |2_590
0 S, ,

8.22 (d. 1‘}\/r§ 1@%&"%’5“%“&‘@? Mﬁ%ﬁ% (4. T H 645 (4 1 H),

4.25 (br s, 1 , 3.84 (d, 2H), 3.75 (overlapping m 21-1), 2.87 (m 2H),

1.98-2.39(m 5H) 1.76 (m 2H) 158(m 2H), 1.05 (m 9H). (2) Step B:

4- 1 sobut oxy-hH-i Y fe - ko] p TS -
et hyl) - pi per(%)d I %ELS" ﬁng%m Tin %c%'%f'&ﬁﬁ ? gﬁloﬂig%ve}[?ﬂ%é ﬁék) 0. 27
mol) is meeH éﬂa@&%@@ﬂas&%}&%tm‘ar o@aﬁcﬂ&ovemmméﬂhﬁél (8 P24gnd2 1.35
mmol ) and cyanorret hyl -tri hen¥ P osp hom um i odi de (156

mimol) is dissolved in 100 m! of methanol and 1.6 ml of 2M HC] ahd added. After

hydrogenation at room temperature for 5h the mixture is filtrated over celite and evaporated.

Yield: 1.1g (96%) of a white foam. MS (ESI): 350 [M+H]", 1TH-NMR (DMSO-dq): 5 (ppm)

11.75 (s, 1H), 8.43 (d, 1H), 7.2 (d, 1H), 7.1 - 7.2 (m, 4H), 6.85 (d, 2H), 6.47 (d, 1H), 4.05 (m,

1H), 3.26 (m, 2H), 2.90 (m, 2H), 2.73 (s, 1H), 2.28 (s, 3H), 1.9 (m, 2H), 1.7 (m, 2H).

Alfernatively, the branched indole-2-carboxamides could be prepared as shown in reaction
scheme 19. '

Reaction Scheme 19:

Example 146

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-1 S-methyl-ethyi)-piperidin-4-yl}-
amide



0.648 mmol) in 2 m of propEonitrile. The suspension is heated at 90 C for 3
hours. The resulting solution is cooled, diluted with Et OAc, washed with
2N-NaOH and brine, dried over anhydrous sodi um sul phate and evaporated. The
crude material is purified by chromatography on silicagel using DCM
(saturated with ammonia) and MOH (from0%to 10%. Yield: 74 ng (61%. M5
(ESI):456.4 [MtH]', iHNWR (DMSO-d): 5 (ppm 11.43 (s, 1H), 8.2 (d, 1 H,
7.22 (s, 1 H, 7.02 (t, 1 H, 6.96 (d,-185H), 6.44 (d, 1 H, 3.84 (d, 2H),
3.72 (br m -186- 1H),2,52-2.95(m 8H), 2.15-2.4 (m 3H), 2.1 (m 1H), 1.77
(m 2H), 1.45-1-67(m 10H) 1.05 (d, 3H), 0.95 (d, 3H). Exanple 147

4- | sobut oxy-1 H-indol e-2-carboxylic acid [1-(2-azepan-I|-yl-
R-net hyl -ethyl ) -pi pendirr4-ylf]- amide OH OCN-\-C The title compound is
prepared as described in Example 83 from 4-isobut oxy-1 Hindol e- 2-
carboxylic acid piperidin-4-ylgm de (161), S(-)-propyl ene oxide and azepane.
I nt ermedi at e 4-1sobut oxy-1 HA”deRe 0carboxyllc acid

(1- (2S- hydr oxy- propyl ) - pi peri P 8 and final product had M
and NMR spectra identical to tTfie [‘, ) - B t| of Exarrple 146. Exanpl e
-car oxyI| a
O H H CN

148 4- (Furan-3-yl met hoxy)-1 Hindol e-
[1- (2S-azepan- 1-yl - propyf) - pi peridin-4-yl]- am de

(1)  Step A: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-{(2R-hydroxy-propyl)-
piperidin-4-ylJ-amide (187)

A solution of the hydrochloride of 4-isobutoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide
(161) from Exampie 127 (300 mg, 0.85 mmol) in § ml of ethanol and triethylamine (0.472 m,
3.4 mmol) is treated with R{+)-propylene oxide (0.59 ml, 4.26 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-NaOH 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): 6 (ppm) 11.45 (s, 1H),
8,22 (d, 1H), 7.22 (s, 1H), 7.03 (i, 1H}, 6.97 (d, 1H), 6.45 (d, 1H), 4.25 (br s, 1H), 3.84 (d,
2H), 3.75 (overlapping m, 2H), 2.87 {m, 2H), 1.98-2.39 (m, 5H}, 1.78 (m, 2H) 1.58 (m, 2H),
1.05 (m, 8H).

(2)  Step B: 4-lsobutoxy-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-1S-methyl-
ethyl)-piperidin-4-yl]-amide

The alcohol (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 phesphonium iodide {156 mg,
0.648 mmol) in 2 ml of propionitrile. The suspension is heated at 90 9 for 3 hours. The
resulting solution is cooled, diluted with EtOAc, washed with ZN-NaOH and brine, dried over
anhydrous sodium sulphate and evaporated. The crude material is purified by
chromatography on silicagel using DCM (saturated with ammeonia) and MeOH (from 0% to
10%). ‘
Yield: 74 mg (61%). MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dq): 5 (ppm) 11.43 (s, 1H),
8.2(d, 1H}, 7.22 (s, tH), 7.02 (t, 1H), 6.96 (d, 1H), 6.44 (d, 1H), 3.84 (d, 2H), 3.72 (br m,



S(-)-propylene oxide (21.2 m, 302.5 nmmol) and azepam (3.41 m, 30.25 nmol)
are mxed In 10 m of ethanol and stirred in a seal ed vessel for 24 hours.
The solvents are then -187- evaporated and the crude oil of

1- azepan- 1-yi - propan-2S-of (189) is used as such without further
purification, Yield: 2.25 g (47% . The al cohol (189) from above (63 ng,
0.405 mml) is mxed with 4-(furan-3-yl net hoxy)-1H i ndol e-2-carboxylic acid
pi peridin-4-ylam de (165, see exanple -188)r fromstep 6 (100 ny, 0.27 nmmol),
DI EA (0.227 m, 1.35 mmol) and cyanonet hyl -tri phenyl phosphonfum i odi de

(193 ng, 0.81 nmmol) in 2 mM of propionitrile. The suspension is heated at 90
C for 3 hoymssso “2'*% (e8] t2'1'5€2$9h‘3H)02‘1'(rﬁ AHOL. 27 (mABH)UT 88.1v87t (hr, b1 Co5 Washed
wi th 2N NaCH and r| ne ried over anhydrous sodi um sul phate and

evapor at edd. GMe088 {diSHkat erial is purified by chromatography on silicagel
usi ng DCM(saturated w th ammoni-a) and MEOH (from0%to 10%. Yield: 45 ny
(35%9. Ms (ESI): 479.1 [MtH ', ITH NVR (DMSO-d6): 6 (ppm 11.46 (s, 1H),

8.14 (d, 1H), 7.82 (s, 1H), 7.68 (a, 1H), 7.22 (s, 1H, 7.05 (t, 1H), 6.99
(d, 1H), cExample147H) 6.59 (d, 1H), 5.03 (d, 2H), 3.72 (m 1H), 2.75-2.95
(m 3H, 2.58 (m 41H), 2.33 (m 1H), 2.0- 2.2 (m 2H), 1.92 (m 1H), 1.74

47 Fur hh- - FRRORATpodr ssbieAdLprs porret Yl B ety ethy)-pioercin-4-y-

[ 1- (2R—aze¢rmde1 yf-propyl)-piperidin-4-yl]- amde O O HHYV TN The title
conpound i s prepared from 4-(furan-3-yl met hoxy)-1H i ndol e- 2- car boxylic acid
pi peridi n-4-yl am de (166) as™described in Exanple 133 using R(+)-propyl ene
oxi de instead of the (S)-enaqtiomner.

NCN{O

The title compound is prepared as described in Example 83 from 4-isobutoxy-1H-indole-2-
carboxylic acid piperidin-4-ylamide (161), S(-)-propylene oxide and azepane.

intermediate 4-lsobutoxy-1H-indole-2-carboxylic acid [1-(2S-hydroxy-propy!)-piperid in-4-yl}-
amide (188) and final product had MS and NMR specira identical to the (R)-enantiomers of
Example 146,

Example 148

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(25-azepan-1-yl-propyl)-piperidin-4-yl]-
Q
?
4]
O
0

N N
¥ O e

amide

S(-)-propyiene oxide (21.2 ml, 302.5 mmol) and azepam (3.41 mi, 30.25 mmol) are mixed in
10 mi of ethanol and stirred in a sealed vessel for 24 hours. The solvents are then



M5 and NVR spectra are identical to its enantioneric exanple 148. -188-

Al temativeiv, the 4-al koxv-indol e-2-carboxam des are prepared as shown in
reaction schene 20. Reaction Schenme 20: U -1\04, o O RHBr-\-O N\ _CH 11
RSR3 HN-(-\NR4 | O0O~p R4 8 Np"N' ~/ -\-OHRE BR _OH_. R6 | 8 RLHV
~RB RA p RFTIRBNHR7 \ RB\ O M-4.-RO RBRI 8 RLONRI NN~ H...... ~ R5
1 N\ ft8 H / \ N/ RLpHOHRB R8 RL NN R7RBNN 'R7 Exanple 150

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

{1-[2-(3, 6-di hydro-2H pyri din-1-yl )-et-hyF]'- pi peridin-4- yl}-amde Y

1, 2,5, 6-Tetrahydropyridine (25.4 pl, 0.279 mol ), cyanonethyl-tri phenyl
phosphoni um i odide (162.5 ng, 0.6686 mmol) and HUnig's base (171 pl, 1

ol ) ar e avdperdied and thewnsure gjf af 3-agepan-1-yi-propan-25-of (189) is used as such without

further purification, Yield: 2.25 g (47%).

The alcohol (189) from above {63 mg, 0.405 mmol} is mixed with 4-(furan-3-ylmethoxy)-1H-
indole-2~carboxylic acid piperidin-4-ylamide (165, see example 133} from step B (100 mg,
0.27 mmol), DIEA {0.227 ml, 1.35 mmol) and cyanomethyl-triphenyl phosphonium iodide
(193 mg, 0.81 mmol} in 2 ml of propionitrile. The suspension is heated at 90 °C for 3 hours.
The resulting solution is cooled, diluted with EtOAc, washed with 2N-NaOH and brine, dried
over anhydrous sodium sulphate and evaporated. The crude material is purified by
chromatography on sllicagel using DCM (saturated with ammonia) and MeOH (from 0% fo
10%).

Yield: 45 mg (35%). MS (ESI): 479.1 {M+H]', 1H-NMR (DMSO-dg): 5 (ppm) 11.46 (s, 1H),
8.14 (d, 1H), 7.82 (s, 1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.05 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H),
8.59 (d, 1H), 5.03 (d, 2H), 3.72 (m, 1H), 2.75-2.95 (m, 3H), 2.58 (m, 4H), 2.33 (m, 1H), 2.0-
2.2 {m, 2H), 1.92 (m, 1H)}, 1.74 (m, 2H), 1.45-1.6 (m, 10H), 0.91 (d, 3H).

Example 149

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

(g
0
N 0
t:u HOW___NO

amide

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.



suspensi on of 190 (preparation see below) (100 nmg, 0.279 mvol) in 4 m of
propionitril. The mxture Is stirred for 2h at 100C, then diluted with

et hyl acetate, washed with 1 N sodium hydroxide 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 t water). Yield:
55 mg (47% . Ms (ESI): 443.3 [MtH', 1H-NWR (DVSO-de): b (ppm 11.45 (s,

1H), 8.2 (d, 1 H), 7.23(d, 1 H, 7.048¢, 1 H), 6.97 (d, 1 H, 6.45 (d, 1
H, 4.5 (d, 1 H, 3.8 (d, 2H) 3.74(m 1 H, 3.41 (m 1H, 2.88 (m 2H),
2.71 (m21-1), 2,38 (m 4H), 2.1 (m 1H, 2.0 (m 4H), 1.76 (m 21-1), 1.68
(m 2H), Ilalmatively, 2hd 4-akodbintoie-220dihoxam@6s b préddred &y sHow@sh eaefion scheme

4-1 sobut oxyr - 1H i ndol e- 2- carboxyl i c acid 1142- hvdr oxy- et hyf - pi peri di n- 4-

yl | -am de 90) (1) Step A [1-(2-Hydroxy-ethyl)-piperidin-4-yi]-carbamc
acid tert-butyl ester (191) Piperidin-4-yl-carbamc acid tert-butyl ester
(59, 25 mol) is dissolved in 100 m of ethanol. After addition of sodium
car bonateélO!.G gH 100 ﬁ:ﬂ) ), 2-brono-ethanol (3.55 m, 50 nmol) is added
dr opw se. ! *xture is refluxed for 16 h and then evaporated. The

residue is o&ﬁsol ved in 100 mM of dichloronmethane and filtrated. The residue

is washed w DCM  Theoconbi ned filtrates are evaporated, which afforded
10.1 g of a | Fon @i m further purified by f1 ash chr omat ogr aphy
(S|I|cageI° BCM 1 _net H ammonia 90:9:1). Yield: 4.02 g (6699 of a
V\/mte solldoﬁ/s (ESI): 44 3 [MH—I] 1HNWR (DMSO-de): 5 (ppm) 11.45 (s, 1

,82(d H, 7.23 (d : 04( H)697(d 1H) 645(d 1H,
4.5 (d, 1H), 3.85 ( &@@\j 74 03 41 (n'i'pr)u m 2.71
(m 2H), 2.38 (m 4 %1), 1,76 _@ 988 (m
2H), 1.55 (mmz 1.35 21- 1) Relne (5 "\_

1) - et hanol (192) Corrpound '@91"(4 2 g 16. 46 nﬁol)
Hw_g;(ane (R!SO , 240 nmol )\ anckyt m xture is
r @Mkt enper at ur € @ he vhi t e priecTpis sélltered of f,

are treat

stirred at
washed with ether an,d,,_c( >=.q underggtiftn vg@)n-. The_'mat h @
concentrated and oH ks R F °“R?RBNHR5 rfﬂ

' Example 150

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

yl}-amide
T
N
é\’ﬁ\\.{o_c _LND

1,2,5,6-Tetrahydropyridine (25.4 pl, 0.279 mmol), cyanomethyl-triphenyl phosphonium iodide
(162.5 mg, 0.6686 mmol} and Hlnig's base (171 i, 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 diluted with ethyl acetate, washed with 1N sodium
hydroxide solution and brine and dried over sodium sulfate. Evaporation gave 138 mg of
crude product, which is further purified by preparative HPLC (RP, acetonitrile / water).

Yield: 55 mg (47%). MS (ESI): 443.3 [M+H]", TH-NMR (DMSO-ds): 8 (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 {t, 1H), 8.97 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H), 3.85 {d, 2H)



treatred with ether. The white solid is filtered off and dried under high
vacuum Yield: 3.42 g (95.9%, MS (ESI): 443.31M+H', IHNWR (DVBO d6): 6
(ppm 11.45 (s, 1H, 8.2 (d, 1 H, 7.23 (d, 1H, 7.04 (t, 11-1), 6.97 (d, 1
H), 6.45 (d, 11-1), 4.5 (d, 11-1), 3.85 (d, 2H 3.74 (m 1H), 3.41 (m 1H),
2.88 (m 21-1), 2.71 (m 2H), 2.38 (m 4H), 2.1 (m 11-1), 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. 4-1sobut oxy-1Hindol e- 2-carboxyiBBe acid [ 1-(2-hydroxy-ethyl)-

pi peri di n-4-yo-am de (190) -190- 4-1sobutoxy-1 Hindol e-2-carboxylic acid 80
(preparation see Exanple 8, 1 g, 4,29 nmol) is suspensed in 5nl of DWVF,

cooled to 9 g eHg_r t@,fg\p%t %&izg)s%ﬁa@ezg}ﬁ@(m4H§325ﬁ(mm\m|ﬁg(rﬂ'he

m xture is separate reaction fl'ask, conpound
192 (931 4@,12!5(29,%1)1 58 (m, 21'0, HB5 e, 21 3%(%8&)&10@@ B treated with 10M
aqueous sodi um hydroxide solution (0.858 n, 8.58 nml) and stirred for 15
mn at this terrperature This sol utlon |s.added Lo the above rrentloned

m xture, fSynthe ‘ rjndoler2.garboxy ethelpineridin-4
hexaf | uorophosphate (PyBOD 2. 34 g,ygia&lé@g and st| rred for 4 h at room
tenperature. The reaction mxture i with ethyl acetate and washed
with 2N sodi um hydroxi de solution, water and brine. Evaporation gave a
sem solid, yellow crude product, which is treated with ether, filtered of

and washed th e 1 H NWR
( DVBO- de) : \gl”(pp%tlblé [lgtﬂ!g"’f?%@hmﬁ'ﬁgﬁ‘%ﬁ&”‘ ‘&E?é’ﬁ?"g’ a°?“"-"§tl§‘”€3‘84 (t, 1H).
6.97 (d, 1H), 6.#®1)d, 1H, 4.5 (d, 1H) 3.85 (d, 2H) 374(m 1H) 341
1 , 2.88 2H), 2. 71 2
SJT) 1H)76 F(ipgr:d@%n}l-cykt%mqaﬁrd tgf:q)nt}utyilt;l)gsr (p,gl, Z@éq,'nol)is gigsodqu @Eéo mhof@@a@al 6H)
Exanpl e 15gef abidiinits Q¥diarh chtboRate( ﬁ)@ C‘@bbﬁ}ﬁéﬂj 'Z%réfﬁb-@thanol (3.55 ml, 50 mmol)
{1-[2-(4-hydroxy-azepan-1-y Ic{) etr)}P/ f{i)el’ldln 4-y I?- m de O
iS added dropw159 Thé reaction mixture is refluxed for 16 h afd 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 90:9:1).
Yield: 4.02 g (66%) of a white solid. MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.45 (s, 1H), 8.2 (d, 1H), 7.23 (d, 1H), 7.04 {1, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H),
3.85(d, 2H) 3.74 (m, TH), 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}, 1.88 (m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.08 (d, 6H).

(2)  Step B: 2-{4-Amino-piperidin-1-yl)-ethanol {192)
Compound 191 (4.02 g, 16.46 mmol) are treated with 4M HCI in dioxane (60 mi, 240 mmol)
and the mixture is stirred at room temperature for 1 h. The white precipitate is filtered off,
washed with ether and dried under high vacuumn. 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]", 1H-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).

{3) Step G: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-hydroxy-ethyl)-
piperidin-4-yl]-amide (190)



\' \ tCNt NQ OH This compound is synthesized anal ogously to exanple 150 from
4-i sobut oxy-1 Hindol e-2- carboxylic acid

[ 1- (2- hydroxy-et hyl ) -pi peridin-4-yl]-am de, 190 and azepan-4-ol. Yield: 36
(80%. Ms (ESI): 457 [MtH]', 1H- NWR (DVSO-d8): 5 (ppm 11.45 (s, 1 H),
19(d, 1 H, 7.23 (s, 1 H, 7.02 (t, 1H, 6. 96 (d, 1 H, 6.44 (d, 1H), 4.35
, 1H), 3.84 (d, 2H) 3.80-3.62 (m 2|—1|) 3.29 (s, 1 H), 2.88 (d, 2H),
.68-2.30 (m 8H), , 2.14-2.06 (m 1 H)} 905 o (t, 2H), 1.83-1.34 (m 9H), ,
1.05 (d, 6H). -191- Exanple 152 4-1]sobutoxy-1 Hindol e-2-carboxylic acid
(4-[2-(3-am no-azepan-1-yl)-ethyl]-piperidin-4-yl)- amde OY \ 5-CN Ng NH2
Thi s corrp@isdbdt&y%t—hhbdei?zmﬂbml&i aniig0s(prephratian seedbanpios, f1r g 28-hisolbist oxy- 1

and aseparfisigratina sl Piircocled o shdirtagp kb8 Basd L idpliplse® T R
( DVBO- da) Imrlnolﬁ. me')mnﬂiﬂlreﬁé stirrédHpr 18miti7at 0(CL,In & skparaté réattiors flask, tdmpotndPoft, 1
209, 2. 79§ mard 29 minigh i Tt ehbuEys osiese g Ehentie il Tol apyebusaniin 5iy
2.15- 2. Oﬁmyﬂﬁkldé sblition2(058 nI %8 5¢ Mmohknd sfirretBol 1 5 Rin(atthi tdmpetatt@-ThiH8 (m
Bl e 155357 S lyna fbovR Rl ont ChpBid oI pRegy perzobiBarty. 1 0% (4 O1)-
(1-[ 2- ( 3- fdxuaproidipghiosphdonium yiedaflabophdspite CRyBIOR, 2:34lg) 4.5anm6KE aftl stirred for

4 h at room temperature. The reaction mixture is diluted with ethyl acetate and washed with

2N sodium hydroxide solution, water and brine. Evaporation gave a semisolid, yellow crude

product, which is treated with ether, filtered of and washed with ether,

Yield: 657 mg (83%). MS (ESI): 443.3 [M+H]’, 1H-NMR {DMSO-ds): & (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), 1.88 (m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.06 (d, 6H).

g
8.
(d
2

Example 151

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

amide
Y
S0,

This compound is synthesized analogously to example 150 from 4-isobutoxy-1H-indole-2-
carboxylic acid [1-(2-hydroxy-ethyl)-piperidin-4-yi]-amide, 190 and azepan-4-ol.

Yield: 36 mg (80%). MS (ESI): 457 [M+H]", TH-NMR (DMSO-dg): 5 (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), 3.29 (s, 1H), 2.88 (d, 2H), 2.68-2.30 (m, 8H), , 2.14-2.06 {m, 1H), 2.0 {t,
2H), 1.83-1.34 (m, 9H), , 1.05 (d, 6H).



0O H To a suspension of 190 (see exanple 150) (100 ng, 0.28 mmol),

3-fluoropi peridine hydrochloride (43 ng, 0.208 mml) and DI EA (0.189 m,
1.12 mol) in 0.5 mM of propionitrile is added cyanonethyl-triphenyl
phosphoni umiodide (81 ng, 0.336 mml). The m xture is heated at 90C for 14
hours. The resulting solution is then diluted with EtOAc (20 m) and washed
twice with saturated sodi um bi carbonate, dried over sodiumsul fate and
evaporated. The crude product is furt-hen-purified by preparative HPLC.
-192- Yield: 30 ng (24%. MS (ESI): 445.3 [MtH]', ITH-NVR (DMSO-dB): 5 (ppm
11,43 (s, 1H), 8.19 (d, 1 H, 7.22 (s, 1 H, 7.02 (t, 1 H, 6,96 (d, H) ,

(

|
6.45 (d, 4.A5-4.7 (m 1 H), 3.84 (d, 2H), 3.74 (m iH), 2.88 (m 2H),
2.76 Em M2.48 Em SH)H? 2.1 (m( |H),H)2.o (m (2H), H)1.34-1.9((m K
7H), 1.05 (d, 6H). Exanple 154 4-(5-Chl oro-benzofuran-3-yl net hoxy)-1
Hi ndol e- %%BHH%&W-fadasiz%&ﬁbx&I?a-daidr{wi-(wniﬁc»ﬁkep@hhwl)lethm:ﬁpydd]n-@ de G g
‘

00\ \ i I's conpound’ i s synthesized anal ogously to exanple 150
from 4- (5-@MH®r o- benzof uran- 3- yl met hoxy) -1 H-i ndol e- 2-carboxylic acid
[ 4- (2- hydroxy-et hyl)-phenyl]-ag de (193, preparation see below) and
piperidine. Yield: 140 ng (67%9f M5 (ESI): 528/ 530 [ MtH', 1 H NMR
(DVBO-de): 5 (ppm 11.69 (s, , 10.00 (s, 1 H, 8.28 (s, 1 H, 7.85-7.35

(m 6H), 7.25-7.00 (m 4H), 6.b75 (d, NGB 40 (2, 2H), 2.70 (m 4H),
2.60-2.20 (m 4H), 1.55-1.4 g
N o

NH,

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-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 (1, 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), 2.68-2.82 {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, 1H), 1.32-1.22 (m,1H), 1.05 (d, 6H).

Exampie 153

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl)-ethyll-piperidin-4-yl}-

amide

O

To a suspension of 190 {see example 150) (100 mg, 0.28 mmol), 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-triphenyi phosphonium iodide (81 mg, 0.336 mmol)., The mixture is
heated at 80°C for 14 hours. The resulting solution is then diluted with EtQAc (20 ml) and
washed twice with saturated sodium bicarbonate, dried over sodium sulfate and evaporated.
The crude product is further purified by preparative HPLC.



Synt hesi s of 4(S-chl oro-benzofuran-3-vlrnethoxv)-1Hi ndol e-2-carboxylic acid
1442- hydroxy-ethyl)-phanvl|-am de (193) This conpound is synthesized

anal ogously to exanple 42 from 4-(5-Chl or o- benzof uran-3- yl nmet hoxy)-1

H i ndol e- 2-carboxylic acid (97) and 2-(4-am no-phenyl)-ethanol. Yield: 1.59
g (69% of a white solid. Ms (ESI):' 461/ 463 [MH—I]', 1 HNWR (DMSO-de): b
(ppm 11.68 (s, IH, 9.99 (s, 1H, 8. 279% 7.80 (d, 1H), 7.70-7.60 (m
3H), 7.46 (d, 1H), 7.39 (dd, .1H, 7, 20 10 (m 3H), 7.06 (d, 1H), 6.75 (d,
1H), 5.37 (s, 2H) 4,59 (m | H), 3.57 (m 2H), 2.67 (t, 2H). -193- Exanple
155 4-(5-Chl or o- benzof uran- 3-yl met hoxy)-1 Hindol e-2-carboxylic acid

{4- 2- ( 4- hwqa@@m@(w)} MSHESH. g;qs)a[ ) JHORER (DRISQriieki 8 (RAM)1T1343 (5IMDOH Thi s
conmpound |§1ﬁwnqﬁ)e§|2é a-{g{gﬁﬁm)y g%(_(f g‘@%(ﬁ f&Q§‘-47(m 1HP(?84 {d,

4- (5- Chl or 0- benhzof ur a boxyl'i ¢ 'ac

[ (2- hydrm,yaaww)pmm]zranzadm 18)2.592.48 <rz.alzm.. Rty 1B 2dpimoaty aci d

pi peri di n- 14'\, 3¥ t ety 1f IH d by renoval of the protective group by sodium
met hyl at e. ePS’:ﬁ’ 38) o@( %%. M5 (ESI); 5281530 [M+H]', 1H NWVR (DMSO-de):

6 (ppm) 11.68 (s, 1 H) 827 (s, 1 H, 7.63 (d, 1 H, 7,70-7.60 (m 3H),
7.45 (d, 1 H), 7.38 (dd, 1 H (s, 1 H, 7.20- 7.00 (m 4H), 6.75 (d, 1H),

5,37 (s, 2amde48s (d, 1H), 3.42 (m 1H), 2.80-2.60 (m 4H), 2.45- 2.40 (m
1 H, 2.1rr99g§?—- . m 3H), 1.75-1,65 (m 2H), 1.45-1.30 (m 2H), The

4- aryl i ndol e- 2- car boxam des are oeneraly prepared by a Suzuki counlina of
the 4- br er@-Chidolbenzfgrani3epimethoxyp $Hundole-2-barbaqtic s RIN@ipieridinyl-yHaenyni ¢
aci ds !Rea eny?j aml herre f5.

Cl

o0

This compound is synthesized analogously to example 150 from 4-(5-Chloro-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid [4-(2-hydroxy-ethyi)-phenyl]-amide (193, preparation
see below) and piperidine.

Yield: 140 mg (687%). MS (ESI): 528/530 [M+H]", 1TH-NMR (DMSO-d¢): & (ppm) 11.69 (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, BH).

Synthesis of 4-(5-chioro-benzofuran-3-yimethoxyl-1H-indole-2-carboxyilic acld [4-{2-
hydroxy-ethyl)-phenyi]-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-amino-phenyl)-ethanal.

Yield: 1.59 ¢ (69%) of a white solid. MS (ESI):'461/483 [M+H]’, 1H-NMR (DMSQ-dg): 3
{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),
7.39 (dd, 1H), 7.20-7.10 (m, 3H), 7.08 {d, 1H), 6.75 (d, 1H), 5.37 (s, 2H) 4.58 (m, 1H), 3.57
{m, 2H), 2.67 (t, 2H).



Reaction Schene 21: rh,r Pd(l)acetate Ar R2 NNCO, R O to senat ethanol R3
R4 -R7T R41 11 NR7 R5 RERS RB H Exanple 156 4-Phenyl -

H i ndol e- 2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-piperidin-4-yll-amde -
194 - i O No Brom ndole 194 (preparation see below 150 ng, 0.335 nmol),
Phenyl - boronic acid (82 ng, 0.67 mmol) and triphenyl phosphine (26.4 ng,
0.112 mmol ) are dissolved in 10 mM of toluene. After addition of 1 m of
et hanol, argon is flushed through the q ture for 30 min. Then
Pd(11)acetate (3 ng, 13.4 pnol) and 2M agueous sodi untarbonate (0.67 m,
1.34 mol ) are added. The mxture is stirred under relux for 3 h. After
cooling down to r.t., the mxture is treated with 30 m of ethyl acetate
and 5 % aobxampled88IGO3 sol ution and filtrated over celite. The organic

| ayer is separated and evaporation under reduced pressure gave 170 ng of

crude prod which is f er i fla h si.lica

gel , e!to hyl k'-;%glﬂlacto-ebepzofm P‘he’@ﬁéh Nie-?ieg#'?a’@? agﬁé‘e %&8’3'%% '3% I% from
et hyl acet aypeth plhehyl}lhﬁudm (30% of a white solid; M5 (ESI): 445,4 [ MtH) ',
1H NV ( DMBO- d6) : (ppgl') 11.64 (s, 1 H), 8.25(d, 1 H, 7.63 (d, 2H), 7.50
(dd, 214), 7.40 (m 2H) 74 7.31 (s, 1H), 7.23 (dd, 1H), 7.08 (d, 1H), 3.73
(m 1H), 2.85 (m 2H), 5% (m 6H), 2.36 (m 2H), 1.99 (m 2H), 1.74 (m

oH), 1.52 (m 10H).
0 m«o ND-OH

This compound is synthesized analogously to example 1584 from 4-(5-Chioro-benzofuran-3-

ylmethoxy)-1H-indole-2-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl}-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 (34.9%). MS (ESI): 528/530 [M+H]", 1H-NMR (DMSO-d;): & (ppm) 11.68 (s,
1H), 8.27 (s, 1H), 7.63 (d, 1H)}, 7.70-7.60 {m, 3H), 7.45 (d, 1H), 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-a indo!&Z—carbokamfdes are generally prepared by a Suzuki coupling of the 4-

bromo-indole-2-carboxamides with the comesponding arvi-boronic acids (Reaction Scheme
18).

Reaction Scheme 21:

Ar-B{QH),
PhyP
Pd(lljacetate

Br re Na,cOo, ar
R3 mo toluena / sthanol R 0
% - -
R4 -R7 R4 N -R7
RS e H o

RS

Example 156

4-Phenyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin4-yli-amide



4- Br ono- 1H- | ndol e- 2-car boxylic acid

(2-azepan-1-yl -ethyl)-piperidin-4-yl)- amde (194) Br O ~ry [/ H WN
rono- 1H i ndol e- 2-carboxylic acid (1.5 g, 3.1 mol),

2-azepan- 1-yl -ethyl)-piperidin-4- ylam ne tri-hydrochloride (5) (2.1 g,
mmol) and DIEA (4.3 ml, 12.4 mmol) are dissolved under argon atnosphere
in DM (25 m). TBTU (2.3 g, 3.4 mmol ). (8. added at room tenperature. The
reaction mxture is stirred for 2 h at r.t., evaporated under high vacuum

di ssolved in ethyl acetate and washed tw ce with 5% aqueous NaHCO3 sol uti on.
The organic layers are dried over sodium sulfate. Evaporation under reduced
pressure gave 1.3 g (93% % beige solid. -195- MsS (ESI): 447.1, 449.1

[ MiH }, 1H- NVR (DMSQ d8): b £ 11.9 (s, 1H), 8.4(d, 111), 7.4 (d, 1H),
7.25 (d, 1H), 7.2 (s, | H, 7708 (dd, 1H, 3.76 (m 111), 2.88 (m 2H),
2.55-2.68(m ©6H), 2.4 (m e 059(m 2H), 1 (m 2H), 1.5-1.62 (m
10H). Exanple 4-(4-Trifl uor ) he ) - @ e-2-carboxylic acid
[ 1- (2- azepan- 1-yl - et hyl ) - pi pefi dfin- 4 -W F O Hb3.rNO This
conmpound i s synthesized from conpound 1 (see exanpl e 156) and

o e ERTERANE 10 (3 pekadif's88 bioAf 15 g Y KBIMRY, PrinfibErdiR dfflag hR7" | Do
0.67 mmol) and triphenylphosphine (26.4 mg, 0.112 mmol) are dissolved in 10 ml of toluene.

After addition of 1 ml of ethanol, argon is flushed through the mixture for 30 min. Then

(1)
[1-
4-B
1-(
3.1

Pd{ll)acetate (3 mg, 13.4 umol) and 2M aqueous sodiumcarbonate (0.67 ml, 1.34 mmol) are
added. The mixture is stirred under reflux for 3 h. After cooling down to r.t., the mixture is
treated with 30 ml of ethyl acetate and 5 % aqueous NaHCO3 solution and filtrated over
celite. The organic layer is separated and evaporation under reduced pressure gave 170 mg
of crude product, which is further purified by flash chromatography (silica gel, ethyl acetate /
methanol conc. NH3 90:10:2) and crystallization from ethyt acetate.

Yield: 45 mg (30%) of a white solid; MS (ESI): 445.4 [M+H]", 1H-NMR (DMSO-de): 5 (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,
1H), 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-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-y[]-

amide (194)
Br
ﬁIW
N H}xo

4-Bromo-1H-indole-2-carboxylic acid (1.5 g, 3.1 mmol), 1-(2-azepan-1-yi-ethyl)-piperidin-4-
ylamine tri-hydrochloride (5) (2.1 g, 3.1 mmol) and DIEA (4.3 ml, 12.4 mmol) are dissolved
under argon atmosphere in DMF (25 ml). TBTU (2.3 g, 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 NaHCO3 solution. The
organic layers are dried over sodium sulfate. Evaporation under reduced pressure gave 1.3
g {93%) of a beige solid.



Yield: 35 ng (20% of a white crystals; M5 (ESI): 513 [MtH ', 1 H NM
(DVBO-d8): 6 (ppm) 11.75 (s, 1 H, 825 (d, 1 H, 7.85 (s, 4H, 7,48 (d, 1
H, 7.32 (s, 1 H, 7.28 (dd, 1 H, 7.15 (d, 1H), 3.75 (m 1 H), 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). Exanple 158 4-p-Tolyl-1 Hindol e-2-carboxylic acid

[ 1- (2-azepan-1-yJ-ethyl)-piperidin-4-yl]-amde 0 100 H H CN~-NC Thi s
conpound is synthesized from conpound _184_(see exanple 156) and 4-p-tolyl
boronic acid anal ogously to the method described in Exanple 156. -196-
Yield: 40 ng (26% of a white foam M (ESI): 459 [MtH ', 1 H NVR (DMSO de):
6 (ppm 11.13(s. 1H), 8.25 (d, 11-1 7,53 e o H), o 7.32(d.
oH), 7.3 (MS (@9)4%&7-7,.42*9(1&&#“5-N)':NM'%%%S%’;S- é?w%%%ﬁé% (ﬁ)m)z?-g. 2.6 (m
8H), 2.38 (§SyH)3D5 &d2-1ﬁ)’5-7az- @, {Hm, 7.280dd, 2HP 3(78 (M), 2887, 2K)N2.65:9.68 (m,48- 1. 55
(m 10H). Exanple 159 4-%4-[) net hyl a no-q QX]'&,Q H i ndol e- 2- car boxylic
aci d [1-(@*&-&&%%%0@ %ﬁ%b?%é@}cﬁrﬂﬂuh& ;I}ﬁ] Mahde N O C NANO H H--/ This
conmpound i s synthesized from conmpound 194 (see exanple 156) and (4-

di met hyl am no- phenyl ) -boronic acid anal ogously to the nethod described in
Exanpl e 156. ield: 45 ng (28% of a white foam MS (ESI): 488.2 [MtH ', 1
H NVR ( 1% (ppnm) 11.55 (s, 1H), 8.25 (d, 1H), 7.3-7.4 (m 2H),
7.15-7.25 (m 3H), 7.07 (m 2H), 3.8 (s, 3H),

4-(4-Trifluoromethyl-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yll-amide

FLF

>
(-0

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-dq): & (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),
1.48-1.56 (m, 10H).

Example 158

4-p-Tolyl-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yi}-amide

>
SeaVVAS

This compound is synthesized from compound 194 (see exampie 158) and 4-p-tolyl boronic
acid analogously to the method described in Example 156.



3.78 (s, 3H), 3.75 (m 1H), 2.88 (m 2H), 2.57 (m 6H), 2.38 (m 2H),
(m 2H), 1.75 (m 2H), 1.5 (m 4H, 1.75 (m 1 OH. Exanple 160

4- Benzol 1,

2, 5] oxadi azol - 5-yl - 1H i ndol e- 2- car boxyl i ¢ acid

2.0

(1-(2-azepan-1-yl-ethyl)-piperidin-4- yl]-amde -00C NH/~NfNH-(~1 -
197 This conpound is synthesized from conpound 194 (see exanple 156) and

benzo[ 1, 2,

in Exanple 156. Yield: 85 ng (39% of-18white crystals; Ms (ESI): 487.1
[MeH ', 1H NMVR (DVBO-d6): 6 (ppm) 11.8 (s, | H), 8.3 (d, 1H), 8.2 (s,
8.18 (d, 11-1), 7.95 (d, | H), 7.52 (m 11-1), 7.38 (s, 1H), 7.3 (d,
3.75 (m Mhbig: 4 By (d6%) oihi)umtaftﬁnem(eu) %9[M+E]3$H(NMRMSO?d3 5(pam2H) |

2 1.47-1,
UIRANERE Uy (st

0 o NNC

met hod ded®y Pk d-48H -5

5] oxadi azol - 5-yl -boronic acid anal ogously to the nmethod descri bed

1H),

1H).
1.

78Nd, tH) B75 tmJ 1H)] Ri52.6 @RTEHINEI38 &5, Sk RIB3sd.z g, JH)oZ0GaNBLINGS 194
(see examl e 156) and &ﬁﬂﬁg hoxy- phenyl )&borgnl C acpg ;gal ogozzé]?y to

156

Example 159

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

'\N/

>
O

This compound is synthesized from compound 194 (see example 158} 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]", 1H-NMR (DMSQ-dg): 3 (ppm)
11.55 (s, 1H), 8.25 (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 160

4-Benzo[1,2,5)oxadiazol-5-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-
yll-amide

t he

75

1(25 C% ﬂ § E’égﬁgéﬁgﬁ&% "61 7( é% E@%W?%@r f'&yﬁ 24‘}%1}'0 am de O



Yield: 22 ng (38% of a white foam M (ESI): 475.4 [M+H ', 1H NWR
(DVBO-d6): 6 (ppm) 11.59 (s, 11-1), 8.23 (d, 1H), 7.49 (d, 2H), 7.32 (m
2H), 7.18 (dd, 1 H, 7.0 (d, 1 H, 6,85 (d, 2H), 3.75 (m 1 H), 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). Exanple 162 4-(3-Cyano-phenyl)-1 Hindol e-2-carboxylic acid
[1-(2-azepan-1-yl-ethyl)-piperidind-yl]-amde -198 N H I~ This conpound
is synthesized from conpound 194 (see e@zr_rpl e 156) and 3-cyano- phenyl
boroni c acid anal ogously to the nethod scribed in Exanple 156. Yield: 115
ng (55% of a white crystals; M5 (ESI): 470 1 [MtH +, 1HNWR (DMSO-de): b
(pprr) 11.75 (s, 1H), 8.38.(d, 1H), 8.05 (s, 1H), 7.98 (dd, 1H), 7.88 (m
1H), 7, 72 Trircomgdpnd isAynthesized flomHpompound 194 (see pyample 286)(and 1 H), 7. 15 (d, 1

5 342 g ot b o flaeabishh i ecpdi Bk 0 (1
H-|ndole 2486ar boxylic acid (1-(2-azepan-1-yl-ethyl)-piperldln-4-yg- amde O

N0 T TR o DIl oAU O Sh RARSHETE °,159)

and (4- et hoXy- aci t
Exanpl e 15(ﬁpmm1e$ ¢k, 1141) Sri(d( PARB.2d8, i s tsk 251 5195 ;(dMIBT) (=S Jrm, U7 BMSHY

(o, 11, DS PRI 47 B gt 2 8 ointp o8 g A il 19 T O

2H), 3. 75 ((mRHYL 1147;1.58 8% 10H). 2H), 2.50-2.58 (m 6H), 2.38 (m 2H), 2.0

Example 161

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

o/

.
atea®

This compound is synthesized from compound 194 (see example 156) and (4-methoxy-
phenyl)-boronic acid analogously to the method described in Example 158,

Yield: 22 mg (38%) of a white foam; MS (ESI): 475.4 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.58 (s, 1H), 8.23 (d, 1H), 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), 1.62 (m, 10H).

Example 162

4-(3-Cyano-phenyl)~1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-ylJ-amide



(m 2H, 1.75 (m 2H), 1.48-1.58 (m 8H), 1.38 (t, 3H). -199- Exanple 164
4-[ 3- (3- Met hoxy- propoxy) - phenyl ] -1 H-i ndol e-2-carboxylic acid

[ 1- (2-azepan-1-yl-ethyl)- piperidin-4-yl]-amde O! " [IIMHH--~1CND This
conpound i s synthesized from conmpound 194 (see exanple 156) and

[ 3- (3- met hoxy- propoxy)-phenyl)-boronic acid anal ogously to the nethod
described in Exanple 166. Yield: 160 6799 of beige foam M (ESI): 533.2
[MtH ', TH- NVR (DVMSO-de): 6 (ppm 11.65 (s, 1H), 8.28 (d, I H), 7.38-7.43
(m 2H), 7.32 (s, | H, 7.2-7.25 (m 2H), 7.15 (m 1H, 7.08 (d, 1 H), 6.95
(dd, 11-1). 4.1 (t, 2H), 3.75 (m 1H), 3.48 (t, 2H), 3.25 (s, 3H), 2.85 (m
2H), 2.48-2.58 (m 8H), 2.35 //QH), 1.95-2.04 (m 4H, 1.75 (m 2H),
1.48-1.6 (m 10H). Exanple |

qung’ 194 (see gxanpl e 156) and 4-

Tri f uor onet hoxy- phenyl boron s 2 .@g to he method described in
Exanpl e 156. Yield: 75 ng (42% i Foam (ESI): 529 [M+H', 1

H NMR (DMSO-de): 5 (ppm) 11.7 (s, 11-1), 8.28 (d, 1H), 7.78 (d, 2H), 7.50
(d, 2H), T7Thiglcdnhoudds. symthasiged frabiibompound 194l (see lexdthple 156)8and 8eyahb-phinyl 3. 75

E m 11-1) ’bozrdnéi)’c?acﬁﬂna%o?ohslg to5thé n'lzétigsod(c;gscn% in g:ia%n%{e( 18s. 2, 2.0 (m 28, 1.75
Yield: 115 mg (55%) of a white crystals; MS (ESI): 470.1 [M+H]", TH-NMR (DMSO-dg): 5

{ppm) 11.75 (s, 1H), 8.38 (d, 1H), 8.05 (s, 1H), 7.98 (dd, 1H), 7.88 {m, TH)}, 7.72 (dd, 1H),

7.47 (d, 1H), 7.3 (d, 1H), 7.25 (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).

conpound is synthesized fro

Example 163

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

o

>
400

This compound is synthesized from compound 194 (see example 156) and (4-ethoxy-
phenyl}-boronic acid analegously to the method described in Example 156.

Yield: 40 mg (24%) of beige crystals; MS (ESI): 487 [M-HJ, 1TH-NMR (DMSO-dg): & (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).



2H), 1.48
4- (2, 4- Di

-1.6 (m 10H). -200- Exanple 166
nmet hoxy- phenyl ) - 1Hi ndol e- 2- car boxylic acid

[ 1- (2-azepan- 1-yl -ethyl)-piperidin-4-yl]- amde O OI/\ O ENO HH -CN see
exanpl e 156) and (2, 4-di met hoxy- This conpound is synthesized from conpound
194 | phenyl)-boronic acid anal ogously to the nmethod described in Exanple
d: 120 ng (53% of a beige foam M (ESI): 505.2 [MtH ', 1 H NWR

: 5 (ppm 11.45 (s, 1H), 8.15¢¢d, 1H), 7.34 (d, 1H), 7.2 (d, 1H),

156. Yiel
( DVSO- dB)
7.15 (dd,
3.84 (s,
2.35 (m
4- (3, 4-Di

1H), 6:93 (d, 1H), 6.9 (d, 1H, 6.7 (d, 1 H, 6.65 (dd, 1 H
3H), 3.73 (m 1 H), 3.68 (s, 3H), 2.85 (m 2H), 2.47-2.58 (m

8H),

2H), 1.98 (m 2H), 1.75 (m 2H), 1.47-1.58 (m 8H). Exanple 167

neX#eRio I8beny| ) -1 H i ndol e- 2- carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- amde O N H-Nf This compound is

e L e e R RS

synt hesi z
phenyl)-b
Yield: 65
( DMSO- dB)

(m 3H),

piperigof4ll-arhidehi t e crystals; Ms (ESI): 505.2 [M+H ', 1H NMR

.5 11.64(s, 1
7.07(?%02%1), 39&-8/(5\,/%

.78 -201-

This compound is synthesized from compound 194 (see example 156} and [3-(3-methoxy-
propoxy)-phenyl}-boronic acid analogously o the method described in Example 166.

Yield: 160 mg (67%) of beige foam; MS (ESI): 533.2 [M+H]', 1H-NMR (DMSO-dg): 8 (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 {t, 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-yll-amide

|:.’
F
0"<F
8]
\ O
@ N N_Q_/—
H H
‘This compound is synthesized from compound 194 (see example 156) and 4-
Trifluoromethoxy-pheny! boronic acid analogously to the method described in Example 156.
Yield: 75 mg (42%) of white foam; MS (ESI): 528 [M+H]’, 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).

.25 (d, 1H), 7.3-7.4 (m 2H), 7.15-7.25



(s, 3H, 3.75 (m 1 H, 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). Exanple 168

4-9enzo[ 1, 3] di oxol -5-yl -1 Hindol e-2-carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- amde O o N (r{NH This conpound
is synthesized from conpound 194 (see exanple 156) and benzo[ 1, 3] di oxo! -
5-yl -boronic acid anal ogously to the nejjpod described in Exanple 166. Yield:
75 ng (34% of a white crystals; M (Eg%h: 489,1 [MtH', 1 H NVR (DVBO- d6):
6 (ppm 11.6 (s, 1 H, 8.28 (d, 1 H, 7.38(d, 1 H, 7,3 (m 1 H, 7.2 (d,
1H, 7218 (m 1 H, 7.1 (dd, 1H), 7.04 (dd, 1H), 6.08 (s, 2H), 3.75 (m
1H, 2.87 (m 21-1), 2.48-2.6 (m 6H), 2.37 (m 2H), 2.0 (m 2H), 1.75 (m
2H), 1.47-1.58 (m 10H). Exanple 169 4-Pyridin-4-yl-1 Hindol e-2-carboxylic
acid [1-( @lgd- Yl -ethyl)-piperidin-4-yi]-amde N OHH-" This conpound
IS synthesiz conpound 194 (see exanple 156) and pyridin-4-yl- boronic
aci d anal ogously to the nethod described in Exanple 156. Yield: 35 ng (53%
of bei ge of-§24-Binrsethodds ph&ri)) tH-ihdble-2-daltbebdylic, ac! [H{NbERpaDIVEGet§)-pipéridipgrg]- 11. 8
(s, 1 H, 8.68 (d, 2H, 8.3 (d, 1 H, 7.68 (d, 1 H, 7.5 (d, 1 H, 7.38 (s,
1 H, 7.3 ®1H), 7.2 -202- (d, 1H), 3.75 (m 1H), 2.88 (m 2H), 2.45-2.6
(m 6H, 2.38 (m 2H), 2.0 (m 3)-!) 1.75 (m

.
Sate et

This compound is synthesized from compound 194 {see example 156} and (2,4-dimethoxy-

~o

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-ds): 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), 6.8 (d, 1H),
6.7 (d, 1H), 6.65 (dd, 1H), 3.84 (s, 3H), 3.73 (m, 1H), 3.68 (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, 8H).

Example 167
4-(3 4-Dimethoxy-phenyl}- 1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide
I O
C
0
\ O
O
H H
This compound is synthesized from compound 194 (see example 156) and (3,4-dimethoxy-
phenyl}-boronic acid analogously to the method described in Example 156.

Yield: 65 mg (20%) of white crystals; MS (ESI): 505.2 [M+H]', TH-NMR (DMSO-de): & (ppm)
11,6 (s, 1H), 8.25 (d, 1H), 7.3-7.4 (m, 2H), 7.15-7.25 (m, 3H), 7.07 (m, 2H), 3.8 (s, 3H), 3.78



2H), 1.48-1.6 (m 10H}. Exanple 170 4-(6-Methoxy-pyridin-3-yl)-1

H- i ndol e- 2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]- amde N
O I ~N HHThis conpound is synthesized from conpound 194 (see exanple
156) and (6-net hoxy- pyridin-3-yl)-boronic acid acid anal ogously to the

met hod described in Exanple 156. Yield: 125 ng (59% of a white crystals;
M5 (ESI): 476.4 [MtH ', 1 HNWR (OMSO-d6): 5 (ppm 11.65 (s, 1 H), 8.48 (d,
1 H, 83 (d. 1 H, 7.98 (dd, 1 H, 7.481(d, 1 H, 7.35 (s, 1 H, 7.24 (dd,
1H, 7.08 (d, 1 H, 6.97 (d, 1 H, 3.93 (s, 3H, 375(m1H),287(m
2H), 2.48-2.6 (m ©6H), 2.35 (m 2H), 2.0 (m 2H), 1.75 (m 2H), 1.47-1.58

E r1n ( %052 pém ?5 (’/L"‘?%&)'I‘éﬁ% E%I}gﬁr% @f‘ﬁ-ﬁ‘m ﬁ]jé_@ Qgg %’ (i'n %{rbﬁlﬁbﬁ%ﬁg:)gpound

i s synt hesi.g@g 4H),on78@EapOHRd 195 (preparation see bel ow) and (4-ethoxy-
phenyl)-boronic acid anal ogously to the nmet hod described in Exanple 156.
-203- Yield: 100 ng (46% of yellow crystals; M5 (ESI): 475 [MtH ', | H NWR
(DVMBO-de): 6 (ppnm) 11,6 (s, 1H),8.25 (d, 1H), 7.55 (d, 2H), 7.35 (d, 1H),
7.3 (s, 1HExample1€8ld, 1H),7.05 (d, 2H), 7.02 (d, 1H), 4.08 (q, 21-1), 3.73
(m 1H, 2.87 (m 21-1), 2.25-2.4 (m 8H), 2,0 (m 21-1), 1.75 (m 21-1),

1.3-1.57 8H), 1.38 (t, 3H). . C
(tlr-%enzg{)1 ,3]dioxo|-5-(yl-‘i H—inlj)ole-z-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide
'
0o

®
L) ;_Q_/‘"O

This compound is synthesized from compound 194 {see example 156) and benzo[1,3]dioxol-
5-yl-boronic acld analogously to the method described in Example 156.

Yield: 75 mg (34%) of a white crystals; MS (ESI): 489.1 [M+H]", 1TH-NMR (DMSO-dq): 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), 6.08 (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-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
N
e

/
o -
O
This compound is synthesized from compound 194 (see example 156) and pyridin-4-yl-
boronic acid analogously to the method described in Example 156.

Yield: 35 mg (53%) of beige crystals; MS (ESI): 446.2 [M+H]', 1H-NMR (DMSO-dg): 5 (ppm)
11.8 (s, 1H), 8.68 (d, 2H), 8.3 (d, 1H), 7.68 (d, 1H), 7.5 (d, 1H), 7.38 (s, 1H), 7.3 (m, 1H), 7.2



(1) 4-Brono-1H-indol e-2-carboxylic acid
[1-(2-ptperidin-1-yl-ethyl]-piperidin-4- yl]-amde (195 Br 0 H H CN\N~ ND
This conmpound is synthesized from 4-brono-1 Hindol e-2-carboxylic acid and
am ne 4 analogously to the nethod descri bed above for the synthesis of 194
(see exanple 166). Ms (ESI): 433, 435 [M+tH', 1 HNWR (DVMSO-de): S (ppm
11.9 (s, IN, 8.4 (d, IN, 7.4 (d, 1 7.23 (d, 1 H, 7.19 (s, 1 H, 7.08
(dd. 1 H, 3.76 (m 1 H, 2.88 (m 21-‘10,2‘2.3-2.4 (m 81-1), 2.0 (m 21-1),
1.78 (m 2H), 1.3-1.6 (m BH). Exanple 172 4-(4-Methoxy-phenyl)-1

H i ndol e- 2-carboxylic acid (1 -[2-(4-hydroxy-piperidin-1-yl)-ethyl]- pi

erid in-4-d IHR3.76rdeltd), 2.88XmCRH), Bl45-2.6 (h, Bii),S2. 3D AMR.0 éms3Hjt héSimed from
conmpound i%ﬁ%a(h@t‘ﬁﬁg see bel ow) and (4-nethoxy- phenyl)-boronic acid
anal ogously "t 0 'The ‘méthod described in Exanple 156. Yield: 55 ng (35% of
white foam WMs (ESI): 477.2 [MtH', 1 HNWR (DMSO-de): 6 (ppm 11.6 (s,
1H), 8.25 (d, IN, 7.58 (d, 2H), 7.36 (d, IN, 7.3 (s, 1H), 7.2 (dd, IN),
7.05 (d, 2 maie39e 7- 02 (d, 1H), 4.55 (br, 111), 3.85 (s, 3H), 3.78 (m
1H), 3.45 - 2.9 (m 2H), 2.78 (m 2H), 2.45 (m 4H), 2.15 (m 2H),
2.05 (m 211), 1.3 -1.8 (m 8H). (1) 4-Brono-|HIndol e-2-carboxyilc acid

{ 1-[ 2- (4- hygymEtioRt gyABincE-1)- 1 dotees-BatBoxy i RAJ 102 azépant 1-ylasthyiepigekafig.yl-
amide

-~

)

N4 Q

O
This compound is synthesized from compound 194 (see example 156) and (6-methoxy-
pyridin-3-yl)-boronic acid acid analogously to the method described in Example 156.
Yieid: 125 mg (59%) of a white crystals; MS (ESI): 478.4 [M+H]", 1H-NMR (DMSO-dg): &
(ppm) 11.65 (s, 1H), 8.48 (d, 1H), 8.3 (d, 1H), 7.98 (dd, 1H), 7.42 (d, 1H), 7.35 (s, 1H), 7.24

(dd, 1H), 7.08 (d, 1H), 6.97 (d, 1H), 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).

Example 171

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyh-piperidin-4-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.



0O HNHHCH_ NOOH This conpound is synthesized from

4- Bronp- 1H i ndol e- 2-carboxylic acid and amine 21 anal ogously to the nethod
described for 194 (see exanple 156). Ms (ESI): 449, 451.2 [MtH ", T H NWR
(DVBO-d6): 6 (ppm 11.9 (s, 1 H), 8.42 (d, 1H), 7.4 (d, | H, 7.23 (d,
114), 7.2 (s, 1 H, 7.08 (dd, I H, 3.8 (m 1H), 3.5 (m1 H), 2.88 (m 2H,
2.95(m 2H), 2.86 (m 2H), 2.6 O 2H), 2.52 (m 2H), 2.3 (m 2H), 2.12 (m
2H), 1.8 (m 21-1), 1.75 (m 2H), 1.58ggm 2H),1.43 (m 2H). Exanple 173
4- (4- Et hoxy-phenyl )-1 Hindol e-2-carboxylic acid

{1-[2- (4-hydroxy-piperidin-1-yf)-ethyl]- piperidin-4-yl}-a mde O-0 HH

(et nowy ViBRottPime et ot gk as, MR GRIPS 418 Hho B VSR Bl
Exanpl e M11% @l mH), 8%51d 163,1245 @f 2WMh7t36 (dry-Hi 48 &5, 1N 7(H8H) THY D05 [(dviH),' |
(o iy P8 e dosteB, Hatn iy, 299 s%%”zéﬁﬁmw 2t 2 40, T o

1H), 408(frq2H2H1)3,-187Vr6,E(I-m13&IIt3I-3940(m 1 , 2.85 (m 2H), 2.68 (m -205-
2H), 2.36 (m 41-1), 1.98 (m 4H), 1.74 (m 2H) 165(m 2H), 1.51 (m 2H),
1.37 (t, 3H), 1.32 (m 2H). Exanple 174

4- (6- Met hoxy- pyridin-3-yl)-1Hindol e-2-carboxylic acid

{1-[ 2- ( 4- hydt)oxy 44BrpmoiiH-indbley2-rarbokytic] acip[1H@rpipk ridin-1 wi-pthyljipiperidin-4-

yl]-amide (195)
Br
o
N H_C”‘\_ND

This compound is synthesized from 4-bromo-1H-indole-2-carboxylic acid and amine 4
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-yl}-ethyl]-
piperidin-4-yi}-amide '

-~
L]

>
RO

This compound is synthesized from compound 196 (preparation see befow) and (4-methoxy-
phenyi)-boronic acid analogously to the method described in Example 156.

Yield: 55 mg (35%) of white foam; MS (ESI): 477.2 IM+H]", 1H-NMR (DMSO-de): & (ppm)
11.8 (s, 1H), 8.25 (d, 1H), 7.58 (d, 2H), 7.36 (d, 1M}, 7.3 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),



O NO-ND-OH H This conpound is synthesized from conpound 196 (see exanple
172) and (6-nethoxy- pyridin-3-yl)-boronic acid anal ogously to the nethod
described in Exanple 156. Yield: 28 ng (18% of white crystals; Ms (ESI):
478.1 [M+H ', 1H NVR (DMSO-d6): 5 (ppm 11.68 (s, 1 H), 8.47 (d, 1 H), 8.27
(d, 1 H, 7.95 (dd, 1 H, 7.40 (d, 1 H, 7.35 (s, 1 H, 7.23 (dd, 1 H),
7.09 (d, 1 H, 6.97 (d, 1 H, 4.48 (d, H, 3.92 (s, 3H), 3.75 (m 1 H),
3.39(m 1 H, 2.85 (m 21-1), 2,68 (M"2H), 2.36 (m 41-1), 1.99 (m
41-1), 1.75 (m 2H), 1.65 (m 2H), 1.54 (m 2H), 1.35 (m 2H). Exanple 175
4- (4- Met hoxy- phenyl )-1 Hindol e-2-carboxylic acid

(1-[2-(3-hxo2 (o Y HR 4cb6a(bh i1Hy,Eo§53(s 23H)) &éﬁ(rsrﬂj}l?ﬁ{lhyﬂ']) 28y 26, 878yl } - ani de

0 O ~ci- n t hgsi mcorrpound 197

(prepar at % seegé{b%w?1gg@p%% EOFE %’lp 12??"' onic acid anal ogously to
t he met hod described in Exanple 156. -206 Yield: 90 ng (57°/c) of white foam
M5 (ESI): 5032 [MtH ', 1H-NWVR (DVMSO-de): 6 (ppm 11.6 (s, 1 H, &5 (d,

11-1 7. 7.05 (d,
2H),) 7.02 ((gfj ﬁ?ﬁmﬂ 2@5 'g&'e”é%f%yﬁ%g‘ﬁgq}g '#ﬁ"”’é’ '%gé'?‘gn" 11’&6 %§"75 (m( 1
H, 3.1 (m 2H, pmﬂﬁhr(-éwl}ﬂﬂ)iﬁ(ﬁﬁw (m 4H, 2.0 (m 4H, 1.85 (m 2H),
1.77 (m 4H), 1.55(m 4H). (1 4-Bronp-1 Hindol e-2-carboxylic acid

{1-[2-(3-hydroxy-8-aza- ?
N
_C _\—ND-OH

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]", 1H-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-yh-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 156.

Yield: 45 mg (21%) of white crystals; MS (ESI): 491 [M+H]’, 1H-NMR (DMSO-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,



bi cyclo[3.2.1]oct-8-yl)-ethyl]-piperidin-4-yl)-amde (197) Br O HH N 1} OH
Thi s conmpound is synthesized from 4-Brono-| Hindoi e-2-carboxylic acid and
am ne 24 anal ogously to the nmethod described for 194 (see exanple 156). M
(ESI): 475,3, 477 [MrH ', 1 H NWVR (DMSO-d6, 1500): S (ppm 11.7 (br s, 1H),
8.28 (br s, 1 H, 7.49 (d, 1 H, 7.25(d, 1 H, 7.15 (a, 1 H, 7.1 (dd, 1
H, 4.1 (br s, 1 H, 397 (m 3H, 3.5 (m2H, 3,0(m 2H, 2.5 (m 6H,
1.9-2.2 (m 10H). Exanple 176 4-(6- Methaxy-py(din-3-yl)-1

H- i ndol e- 2-carboxylic acid {1-[2-(3-hydroxy-8-aza- bicyclo[3.2.1
Joct-8-yl)-ethyl]-pipe(din-4-yl)-amide 0 ~NOHHVr | OHThis conpound

is synthesjzed fro 0 97 e X e - -

pyri él n- 3- ))2%%% {;r@qogn { B—é‘f)ﬁr%'ezyH? 135334%2% h%ﬂ@@grﬁ%@%r E%npl e
156. Ylelctmggrrg(57% of white foam MsS (ESI): 504.2 |M+H) ', 1 H NWR
(DMSO-d6): b (ppn’) 11.6 (s, 1H), 8.48 (d, 1H), 8.28 (d, 1H), 7.97 (dd,
11-1), 7.4 (d, 1H), 7.35 (m 1 H), 7.23 (dd, - 207 1 H, 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|{,rgm@%742.38(m 4H, 2.0 (m 41-1), 1.8 (m 61-1), 1.53 (m 4H).

Al ternatively, the 4-al koxy-indol e-2-carboxam des are prepared as shown in

reaction schene 22. Reaction Schene 22:
4-(6-Methoxy-pyridin-3-yl)- 1H-indole- 2-carboxylic acid {1- -[2-(4- hydroxy-piperidin-1-yl)-ethyl]-

piperidin-4-yl}-amide

-~

o
~N
I/

0O

This compound is synthesized from compound 196 (see example 172) and (6-methoxy-
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]", 1H-NMR (DMSO-ds): 5 (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), 3.39 (m, 1H), 2.85
(m, 2H}, 2.88 {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 acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-
yl)-ethyl]-piperidin-4-yl}-amide

0/

(
(

This compound is synthesized from compound 197 (preparation see below) and (4-methoxy-

OO

= -

phenyl)-boronic acid analogously to the method described in Example 156.



RT R3320 RIRB2OR RLN~J?81 92 0or RSRRLHV~K 8 2. RIBr~~ RJ
R7 RA O R4,R6=0OMe, OBn R7~0 NNCA-- RN Rl F1 R7 Exanple 177 4-Hydroxy-1
H i ndol e- 2-carboxylic acid [1l-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde
OHO 64 HHCN\ No The nmethoxy derivative fromexanple 1 (100 ng, 0.25
mmol) is dissolved in 5 M of DCM A solution of BBr3 (IMin DCM 2.5 m,
2.5 mtl) is added and the m xture is stirred for 18 hours. It is then
poured onto ice and washed with EtOAc 180 ™nl). The pH of the water layer is
adjusted to 9 and extracted twice with Et OAc. The organic |ayers are

conbi ned washed w th brine, dried over anhydrous sodium sul fate and

evapor at edYieMt 80 My (22%)naf whté $9am; B (E55t $03.3PBtHY", [1MHEYIR, (DMSOMIR & (BMBD- d6) : 6
o7 (o g e 3o e 55 2 Tar s ol ad g Py g B BR oS 7
£l TR, OIS AAE S8, G13 U AP L2, 205
4¥al koxy- bng%-HE%h@'ﬁeg-gﬂ@agﬂgQ%st‘egﬁg?}?g?}nf‘%e3155% 4§part ing from

4-t hi ophen-2-y!- butyric acid (reaction schenme 23).

{1)  4-Bromo-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-yl)-ethyl]-piperidin-4-yl}-amide (197)

Br . o
@ﬁ :ﬂC”\_N@..OH

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 (ESI): 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 (8, 1H), 7.1 (dd, 1H), 4.1 (br s, 1H), 3.97 (m, 3H), 3.5
{m,2 H), 3.0 (m, 2H}, 2.5 (m, 6H), 1.9-2.2 (m, 10H).

Example 176

4-(6-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/

[N
o

N 2 N OH
¥ <O I

This compound is synthesized from compound 197 {see example 175) and (6-methoxy-
pyridin-3-yl)-boronic acid analogously to the method described in Example 156.

Yield: 90 mg (57%) of white foam; MS (ESI): 504.2 [M+H]", 1H-NMR (DMSO-ds): & (ppm)
11.6 (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,



Reaction Schene 2312: OO0 ON Br (201) (202) (203) HOO ~ S~ S OH (204)
(205) (1) 6, 7-D hydro-SH benzo[ b] t hi ophen-4--0ne(198) Ot ho-phosphoric acid
(85% 0.27 m, 3.7 mmol) is dissolved in acetic acid anhydride (13 m) and
after addition of 4-thiophen-2-yl-butyric acid (9 9, 52.9 nmmol) the m xture
is stirred at 120C for 2.5 h. The brown solution is cooled down using an
ice bath, water is added and the reaction mxture is extracted with

di chl oronet hane. The organic | ayers ar gq -yvashed with 2M NaCH sol ution and
twice with water until a neutral pH s reached The solution is dried over
Na2SO4 and evapor at ed under reduced pr essure The crude product is obtained

as a brown oil gg which is further r_{gg_n é_lflasg chroomat ogr aphy
(silica gdH) TeQBr{W “'Qc@ (& TH), ©&@hH), 353 (SW 89 g3 (720 1k 3d sli ghtly
yel | ow sol.i.d I ) : _@I'{)HS@-[ €53 (M, 4K pn) 7.38 (d, 1H,
7.25 (d, f%?H)yggﬁ?t%H)z%ég(@‘%@'%%(H_?ﬂ)qﬁz.12 ()?, 2r(r). (2)

5- Br ono- 6, 7- di hydr o- 6H benzo[ b] t hi ophen- 4-one (199)

6, 7- Di hydr o- 5H benzo[ b] t hi ophen-4-one (198, 5.8 g, 38.3 mml) is dissolved
in 200 m of dry di eth | ether and cool ed dovvn t -10C. A soI utron of

brom ne ( !t r ;; 3 f rd % ] s 8E i

drops of diset hyl ether i's sIovay added. The mxture IS stlrred for 15m n at

-10C, 15mn at 0C and 18h at roomtenperature. Then water and diethyl ether
is added slowy. The organic |layers are washed with water, dried over

Na2SO4 and evapor at ed.
Reaction Scheme 22:
RY R}
0 ? 9
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Example 177

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
OH

G\?_{;'C"xuo

The methoxy derivative from example 1 {100 mg, 0.25 mmol) is dissolved in 5 ml of DCM. A
solution of BBr3 (1M in DCM, 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 waier layer
is adjusted to 9 and extracted twice with EtQAc. 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-de): 5 (ppm) 9.62 (s, 1H), 8.14 (d, 1H), 7.2 (d, 1H},
6.94 {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).



Yield: 8.7 g of a yellow solid (containing 23%of starting material). M
(ESI'): 230, 232 [M+, 1 HNWR (DVMsO-de): S (ppm 7.46 (d, 1 H, 7.3 (d, 1
H, 4.67 (dt, 1 H, 3.1 (m 2H), 2.45 (m 2H). (3) Benzo(b]thiophen-4-ol
(200) 5-Brono-6, 7-di hydr o-5H benzo[ b] t hi ophen-4-one (199, 77% pure, 8.7g,
28.9 nmml), UBr (5.7 g, 65.1 mol) and Li2CAB (4.3 g, 57.8 mml) are placed
under argon in 300 mMl of DMF and refluxed for 3 h. The reaction mxture is
al lonwed to cool down to room tenperatur®®8nd evaporated under high vacuum
After addition of ice water and cold 2M aqueous HClI solution the mxture is
extracted with diethyl ether. The organic |ayers are extracted with 2M NaCH
and the conbi ned aqueous | ayers are acidified wwth concentrated HCI. The
product is extracted twce with ethyl acetate and the organic |ayers are
washed with saturated ! ) _and evapor ated under
reduced pressure. Yiel q2¥3R0s 1 SOt . 5 used w t hout
further purification. M (ESI) 149 0 [M H1' 1H-NI\/R (DVBO-de): S (ppm
9.95 (br s, 1 H), 755&3 7.45 (d, 1 7.38 (d, 1H), 7.15 (dd, 1H,
6.72 (d, 1He 4@!h9xy¢swst6 -@@h@b{aﬁq&ma e@ﬁ@ﬂy’glﬂ@ﬁtﬁffb@ﬂmﬂ@%en 4- ol
(200, 4.3 but anol (3.2 , 34.7 mol) are dissolved
under argo%m( n%@d%b%?f&?g B?g{a After addi ti on of triphenyl phosphine (9.1
g, 34.7 mmol) and a 40% solution of DEAD in toluene (16.8 m, 34.7 mol);
the mxture is stirred at 120C over night. After cooling down, the reaction
m xture is shed with saturated agueous NaHCO3 sol ution and
NaCl sol utRé&é‘ﬂS $gRGhe 45 2504 and evaporated under reduced pressure.

Tri phenyl phosphinoxid is renoved by crystalli zmti on fromethyf acetate and
hexane and crud product 8 f 3d by flash chiomat ography
(silica gel FEAYT 5\g—(—91-0a~yellow
oil. I\/B(ESE) 206[|\)P 1H— ms 7. 62 (d, 8., 7.5 (d,

ii),H)i.Z)SZL?d,(d ]j/ ﬁ/(dd{zol"l—l) @/ﬁ (d 3(2059 3.88 (d, kgg) 2.12 (m 1
o —n
8 OH

{204) {205)

(1)  6,7-Dihydro-5H-benzo[b]thiophen-4-one (198)

Ortho-phosphoric acid (85%, 0.27 ml, 3.7 mmol) is dissolved in acetic acid anhydride (13 ml)
and after addition of 4-thiophen-2-yl-butyric acid (9 g, 52.8 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 dichloromethane. The organic layers are washed with
2M NaOH solution and fwice with water until a neutral pH is reached. The solution is dried
over Na2804 and evaporated under reduced pressure. The crude product is obtained as a
brown oil (7.84 g), which is further purified by flash-chromatography (silica gel, ethyl acetate
! hexane 9:1).

Yield: 5.83 g (72%) of a slightly yellow solid. MS (ESI). 152 [M]+, 1H-NMR (DMSO-dg): &
(ppm) 7.38 (d, 1H), 7.25 (d, 1H), 3.03 {t, 2H), 2.48 (m, 2H), 2.12 (t, 2H).

(2) 5-Bromo-6,7-dihydro-5H-benzo[b}thiophen-4-one (199}

8,7-Dihydro-5H-benzo[blthiophen-4-one (198, 5.8 g, 38.3 mmol} is dissolved in 200 ml of dry
diethy) ether and cooled down to -10°C. A solution of bromine (6.1 g, 38.3 mmol) in 30 ml of



6H). -210- (5) 4-1sobutoxy-benzo[b]thi ophene-2-carboxylic acid (202) A 1.6 M
solution of n-butyl lithiumin hexane (18 m, 28.8 mml) is dissol ved under
an argon atnosphere in 100 mM of dry diethyl ether, followed by dropw se
addition of a solution of 4- I|sobutoxy-benzo[b]thiophene (201, 5.4 g, 26.1
mmol) in 40 mM of diethyl ether. The reaction mxture is refluxed for 45
mn, then cooled down and transferred via syringe to a m xture of excess
dry ice (1159, 2.61 nol) in diethyl ethgs.(the dry ice is washed before
twice with diethyl ether). The mxture is allowed to stir overnight at room
tenperature, then distributed between diethyl ether and water. The et her

I t ted wi t T i di.f ith 2M
aqueous. HPTEBOtRTIaREe A 2 h oDy B sPe iy aBEE rsth R ¢,
wat er and thHiiest -orde n 5ihingit 0% and 18h afirednd tendperurg. THenMgaterfand didtd ethedsi d. M5
7,55 (d. 2 Sowiiaimagioanic Rysrs alaywaaybl it yads by ferjpSolfeng " 1P 1%, 1 1
1,05 (d, Gddnporkisanpl e 178 4- Met hoxy-benzo[ b] t hi ophene- 2-carboxylic acid

1-(2- -1-yl - et hyl ) - pi. i di n-4-yl .- ani . | 1 Xt
of 4 and B ele pebaPlE GhnBiie sate sty R R i e gf, M
Seances AcBUNMBqDMSTO&N,5 Bhih) 7.46%, 168403 (dy1H) 433 (dindiH), 3. 1afm, 2H),2.4536y ny,
1.051) in Om of DM is treated with EDC (178 ng, 1.05 mmol), HOBT
hydrate (178 ng, 1.15 mmol) and triethylarnlne (0.44 m, 3.15 mml) . The

m xture is stirred over night and then evaporated under high vacuum The
crude residue is dissolved in ethyl acetate and washed tw ce with sodium

s then pur it edoByRbERBRe-Eol PaF 10l S(et iyl “hcetate 1 methanal | ammonia
5-Bromo-8,7-dihydro-5H-benzo[b]thiophen-4-one (199, 77% pure, 8.7g, 28.9 mmol), LiBr
(5.7 g, 65.1 mmol) and Li2CO3 (4.3 g, 57.8 mmol) are placed under argon in 300 m! of DMF
and refluxed for 3 h. The reaction mixture is allowed o cool down to room temperature and
evaporated under high vacuum. After addition of ice water and cold 2M aqueous HCI
solution the mixture is extracted with diethyl ether. The organic layers are extracted with 2M
NaOH and the combined aqueous layers are acidified with concentrated HCI. The product is
extracted twice with ethyl acetate and the organic layers are washed with saturated NaCl
solution, dried over Na2804 and evaporated under reduced pressure,

Yield: 4.7 g of a brown solid, which is used without further purification. MS (ESH: 149.0 [M-
HI, 1H-NMR (DMSO-dg): & (ppm) 9.95 (brs, 1H), 7.55 (d, 1H), 7.45 (d, 1H), 7.38 (d, 1H),
7.15 (dd, 1H), 6.72 {d, 1H).

(4)  4-sobutoxy-benzo[blthiophene (201)

Benzo[blthiophen-4-ol (200, 4.3 g, 28.9 mmol) and iso-butanol (3.2 ml, 34.7 mmol} are
dissolved under argon in 150 ml of toluene. After addition of triphenylphosphine (9.1 g, 34.7
mmol} and a 40% solution of DEAD in toluene (16.8 mi, 34.7 mmol), the mixture is stirred at
120°C over night. After cooling down, the reaction mixture is subsequently washed with
saturated aqueous NaHCO3 solution and NaCl solution, dried over Na2504 and
evaporated under reduced pressure. Triphenylphosphinoxid is removed by crystallization
from ethyl acetate and hexane and the crude product is further purified by flash
chromatography {silica gel, hexane / ethyl acetate 9:1).

Yield: 5.4 g (91%) of a yellow oil. MS (ESI): 206 [M]+, 1H-NMR (DMSO-ds): 8 (ppm) 7.62 (d.
1H), 7.5 (d, 1H), 7.44 (d, 1H), 7.27 (dd, 1H), 6.85 (d, 1H), 3.88 (d, 2H), 2.12 {m, 1H), 1.05 (d,
BH).



90:10:1). Yield: 45 ng (10% of a yellow solid (and 84 ng of the
8-substituted isoner). M5 (ESI): 416.1 (M+tH', 1 H NVR (DVSO-do): 6 (ppm
8.53 (d, 1 H, 82 (s, 1 H, 7,5(d, 1 H, 7.37 (dd, -211- | H, 6.9 (d,
iH, 3.94 (s, 3H, 3.7 (br m IH, 2.88 (m 2H), 2.6 (m 6H), 2.4 (m 2H),
2.0 (m 2H, 1.75 (rn, 2H), 1.47-1.6 (m 10H). Exanple 179

4- | scbut oxy- benzo[ b] t hi ophene- 2- car boxy%1i0c_ acid

[ 1- (2-azepan-1-yl-ethyl)-piperidin-4-yl]- amde OH This conpound is
synt hesi zed from conpound 202 and am ne 5 anal ogously to the nethod

described in Exanmple 178. Yield: 340 ng (53% of beige powder. MS (ESI):

458.4 fMrH °, | HNVR (DMSO-de): S (ppm 8.58 (d, IH), 8.15 (s, 1H), 7.5

(d 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.9 (d, 2H), 3.7 (br m 1H), 2.9 (m
2.6 (m OssﬁH) 4|Qowt6£9-baﬂtﬁo[b]&iéﬁhémz -tdtboxylicQefd202H) . 1.78 (m 2H), 1.5-

1 65 (m 1 , : e 180
4-| sobut ow-uﬁdmmpﬁmhtdﬂ ndqmé flitbiupn :odmemwﬁa ml, 8iBcmmol} is dissofved under an argon

1-(2-pi I
compound i gl 08 il S AR L e oy AEbiEe Mool gry sl TSR & 1
met hod delschutdgdenzoltiditéopbbre (208, 5.4 3126.1 Mnwl)dn 408 qu:ln@tﬂ:ﬁ%heofTHaeea;ﬁorpomder :

Ms (ESI): é%re?’is@ﬁﬁmé for Jigknmy%én%%d%%n aﬁd {rQrPs@rred via syringe to a mixture of

excess dry ice (115g, 2.61 mol) in diethyl ether (the dry ice is washed before twice with
diethyl ether). The mixture is allowed to stir overnight at room temperature, then distributed
between diethyl ether and water. The ether [ayers are reextracted with water. The aqueous
layers are acidified with 2M aqueous HCI solution, and the precipitate is filtered off, washed
with water and dried under high vacuurn.

Yield: 3.72 g (57%) of a white solid. MS (ESI): 250 [M]+, 1H-NMR (DMSO-ds): & (ppm) 13.4
(brs, 1H), 7.98 (s, 1H), 7.55 (d, 1H), 7.43 (dd, 1H), 6.9 (d, 1H), 3.9 (d, 2H), 2.14 (m, 1H),
1.05 (d, 6H).

Example 178

4-Methoxy-benzolb]thiophene-2-carboxylic acid {1-(2-azepan-1-yl-ethyl}-piperidin-4-yl]-amide
~o
04
T

A solution of a mixture of 4- and 6-methoxy-benzoblthiophene-2-carboxylic acid (C. R.
Hebd. Seances Acad. Sci. 1965, 261, 705) (440 mg, 1.05 mmot), amine 5 (357 mg, 1.05l) in
10 mi of DMF is treated with EDC (178 mg, 1.05 mmol), HOBT hydrate (178 mg, 1.15 mmol)
and triethylamine (0.44 mi, 3.15 mmol) . The mixture is stirred over night and then
evaporated under high vacuum, The crude residue is dissolved in ethyl acetate and washed
twice with sodium bicarbonate (10%), brine and dried over sodium sulfate, The crude
product is then purified by flash chromatography (ethyl acetate / methanol / ammonia
90:10:1).

Yield: 45 mg (10%) of a yellow solid (and 84 mg of the 8-substituted isomer). MS (ESI):
416.1 [M+H]", 1H-NMR (DMSO-dg): 5 {ppm) 8.53 (d, 1H), 8.2 (s, 1H}, 7.5 (d, 1H), 7.37 (dd



8.58(d, 1 H, 815 (s, 1H, 7.48 (d, 1 H, 7.35 (dd, 1 H,6,88 (d, 1H, 3.9
(d, 2H, 3.7 (br m 1H, 2.8 (m 2H), 2.3 - 2.4 (m 8H, 2.15 (m 1 H),
1.98 (m 2H), 1.78 (m 2H), 1.58 (m 2H), 1.47 (m 4H), 1.35 (m 2H), 1.05
(d, 6H). Synthesis of the benzofuran-2-carboxam des Exanple 181

4- Met hoxy- benzof ur an- 2- car boxyl i ¢ aci d

[ 1- (2-azepan-1-yl-ethyl)-piperidin-4-yl)-amde ~ O1/ OHCN-~, This
compound i s synthesized anal ogously tazfxanple 1 from

4- Met hoxy- benzof-uran-2- carboxylic acid and amne 5. M5 (ESI): 400.2 [ MtH ',
1H—NNR(DIVBOde) 6 (ppm 8.42 (d, IH, 7.5 (s, 1H, 7.37 (t, IH, 7.21 (d,

2 34 s nd Sy S o o, By At

for mul a | iH), 1.v8am fashm.47-16imphetmaceuti cal |y acceptable salt fomm exhibit
val uabl e pharmacol ogi cal properties, e,g.as CCR2 and CCR5 antagonists as
indicated inin vitro tests as described below, a) CCR2 nmenbrane bi ndi ng
assay The SPA (Scintillation Proximty Assay) technology |Is used to show

t hat the tEemplenp®unds prevent MCP-1 from binding to cell menbranes
expressing the CCR2 receptor. Transfected CHO dukX ceI | s stably expressing
the hCCR2b gene are grown in MEM al pha diumto a gnf | yenc f between 70
and 80 % I%P@ﬂo’ﬂ'rt@ﬂéﬁlﬁm'&?h?%zﬁé@m aérg [1ﬁ42-qzegarbbylae Pl Wkl buffer
sol ution cgrti@i ning 1 mV EDTA are added and the cells renoved from the

pl ate using a scraper. The cell suspension is centrifuged at 800 g for 10

at 4 C and the cell pellet suspended in buffer. Cell lysis is done using
a Polytron PTI 300D i nstrunen at -213- 28 000 RPM fror 2 tinmes 30 seconds on
ice. Menbranes are collected centri fugatl on at 42

Ox@

This compound is synthesized from compound 202 and amine § analogously to the method
described in Example 178, '

Yield: 340 mg (53%) of beige powder. MS (ESI): 458.4 [M+H]’, 1TH-NMR (DMSO-d): 3
{ppm) 8.58 (d, 1H), 8.15 (s, 1H), 7.5 (d, 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.9 (d, 2H), 3.7 (br
m, 1H), 2.9 (m, 2H), 2.6 {m, 6H), 2.4 (m, 2H), 2.15 (m, 1H), 2.0 (m, 2H), 1.78 (m, 2H), 1.5-
1.85 (m, 10H), 1.05 (d, 6H).

Example 180

4-Isohutoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-

.
é@*ﬁox,@

This compound is synthesized from compound 202 and amine 1 analogously to the method

amide

described in Example 178.



000 g for 20 mnutes at 4 C and subjected to a second round of |ysis
(Polytron, 28 000 RPM 2x30 seconds on ice). Follow ng centrifugation at 42
000 g for 20 mnutes at 4 C the nenbranes are resuspended in buffer at a
protein concentration of 2 nglm and stored at - 80 C. Ten m |l inolar stock
solutions of test compounds in 100% DMSO are prepared. Test conpounds are
further diluted in buffer to yield the four-fold concentrated solutions for
the tests that assayed a range of 10.1%82to 10'5 M The SPA assay is
performed in a final volune of 200 pl per well In 96 well plates. The
conponents are added per well in the following order: 50 pl Buffer (+/-

t est COWDO‘ﬁEId) 95fg msm@btglepwuagmswesmmﬁ%tmbl?‘aﬂﬂ-I\(MR BMSOLAe b priyn

gt el 1), S GerHneiiodry o7 90 adheyeh. HhiFedl i A mﬂ%ﬂ for

(ﬁO p:vl fi ned), zeana,(rjnmazeomwnfemq h@trg,gm) 188 o, 200101 78 on, 20), BbS (rﬁczmonen:]s
the plate ea m nutes at room tenperature wt
const ant sL%T(ﬁ"FrgJ"SFB&?&W% Fﬁ%&gg{"fon the plate is centrifuged at 1000 RPM
in a Sorvall RC3B centrifuge for 4 minutes at roomtenperature and counted
for 3 mnutes per well in a TOP COUNT instrunent (Packard). The
quench-corrected counts gr radi ol i gand bi ndi ng.
Compounds of fornula | h&% - e 2210 pM In a simlar
manner, binding assays for the rat, m)use and rhesus nonkey CCR2 receptors
have been Ahkighed. Due to the species specificity of the CCR2

ant agoni st%‘iir@‘e_@orrpounds of fornmula | have an |1 C50 between 0.015 and 10
pM on nouse CCR2 and between 0.020 and 10 pMon rat CCR2. b) CCR2

f unct i onal 4-Eietheyy-ber@efRraniibarbdxgid hek [ 1-RGZERN- 10U EH)- pirdritiin:4-@i-Eiaks X cel | |ine
stably expressing the hCCR2 gene is growmn in MEMa up to a confl uence

e

This compound is synthesized analogously to Example 1 from 4-Methoxy-benzofuran-2-

carboxylic acid and amine 5.

MS (ESI): 400.2 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 8.42 (d, 1H), 7.5 (s, 1H), 7.37 (&, 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 compounds of formula | in free form or in pharmaceutically acceptable salt form exhibit
valuable pharmacological properties, e.g.as CCR2 and CCRS antagonists as indicated in in
vitro tests as described below.

a) CCR2 membranse binding assay
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, 30 ml ice-cold
physiological buffer solution containing 1 mM 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



of 80% The day before the experinment, cells are harvested fromthe tissue
culture flask by trypsinization, washed, plated in a black/clear bottom
96-wel |l plate at 5x104 cells per well and cultured overnight at 37Cin a
hum d at nosphere enriched with 5% CO2. On the next -214- day, cells are
washed tw ce and | oaded for 1 hour at RT in the dark wwth 2 pMFluo-4 in
buffer C. After two further washes, the cells are resuspended in buffer D.
Serial dilutions of the conpounds, inspyffer D, are nmixed with the cells
and incubated for half an hour at RT in the dark. Cells are then stinulated
by the injection of MCP-1 and cal ciumfluxes are nonitored using the

Fl exstation' a_bencht o canni.ng fI ter w i ntegrated fluid
transfer W&IRAREM Bon2 tt]"EqE éSS?L%n%ﬁN Féﬁ%@ @”3%’%@%@%@%%0 tgg.@ i 48, 59 BSA
Buf fS eIrAt_Xois liféufoz)t(rrﬁmme%aw Byﬁﬁcegu cfédxod Klsgggfdeburﬁ oK lySisXPalytrdria28 osobalbagggdlg
an Sol ution re - )
cells: pr& (?é?qg‘f@ﬂé-?%'b'ﬁe) °|E’P"§EI°?“ &'}9 ﬁgﬁgﬂg?‘f‘@é@'"@g%étf scher et
a: : J. B:r@émbrﬁh%@re regg eﬁE%}d TXZ)%&I\/E o p('&&ﬁl:bl)cmﬁat@h@ﬂﬂmgm%stdr@d@tw Eih

ut amax su on ess sodi um
oyt uvar o, a0 Ser BT ok SRR O tost pmegaoRe el ERISK A RSt HERt -t he
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of 1.5x100Q cells Bﬁ? Plbuffer A- anﬁ Oﬁ el\d at about
o 105 colless biakaRpadn angap uslod o AT 156 SEA SnS Paliried n £ A Ne k- a
37C in a wabey Pakhwellihoevell hlatesaldemplinkits laref ddded fer wetl ih thefoowmgat ed in
bl acktcl ear , bottom 96-wel|l plate at 2x105 cells per well in buffer B. Al

fol |l owi ng oéqeéps i ncludi ng the conpound and the chenokine dilutions, are
performed as described above for the hCCR2b- CHO#84 cells, except that buffer
Bis 50 ul Buffer (+/- test compound)
50 i Wheat germ agglutinin-SPA beads (1.25 mg/well) in buffer
50 ul CCRZB membrane suspension diluted with buffer to 0.04 mg/ml (2 pg/well),
alternatively 50'000 cells per well

50 pl ["%1) MCP-1 in buffer (60 pM final concentration, 2.5 uCifplate)

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 ICs, between 0.0003 and 10 uM.

In a similar manner, binding assays for the rat, mouse and rhesus monkey CCR2 receptors
have been established. Due to the species specificity of the CCR2 antagonists, the
compounds of formula | have an ICs, between 0.015 and 10 yM on mouse CCR2 and
between 0.020 and 10 pM on rat CCR2.

b} CCR2 functional agsay — Ca2+ mabilization
hCCR2b-CHOi84 cells:

CHOdukX cefl 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* cells per well
and cultured overnight at 37°C in a humid atmosphere enriched with 5% CQ,. On the next



used instead of buffer D. In this assay, conpounds of formula I have an IC o
bet ween 0. 0005 and 10 pM c¢) CCR2 functional assay - chernotaxis An In
vitro cell mgration assay for CCR2-dependent chenotaxis based on
Transwe] | TM nenbrane Inserts is used to profile the conpounds. The assay is
performed with the human nonocytic THP-1 cell line and activated peripheral
bl ood | ynphocytes (PBL). THP-1 cells are <cultured in RPM 1640 suppl enent ed
with 10 % heat-inactivated FCS. Activatzd-PBL are prepared from human bl ood
by elutriation and then activated by culture on anti-human CD3- coated
culture plates and expanded by subsequent culture in medi um suppl enent ed
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conditions. In this assay, conpounds of forrrul a | have an | C50 bet ween
0. 0012 andhQ@R2iN800.19 calIBRS nenbr ane bi ndi ng assay

Pre-B cell line 300-19 stably expressing the hCCR2 gene {Loetscher et al., J. Biol. Chem.
276 (5), 2986-81 (2001)) is grown in RPMt 1640 with glutamax-1 supplemented with 1X MEM
non essential amino-acid, 1 mM sedium pyruvate, 5x10° M B-mercaptoethanol and 10 %

(

FCS. For the experiment, the cells are used in the exponential growing phass, at a maximal
concentration of 1.5x10° cells per ml. Cells are washed in buffer A and loaded at about 2.10°
cells per mlin 2 pM fluo-4 in buffer B for 30 min. in the dark, at 37°C in a waterbath. After
two washes with buffer A, cells are plated in black/clear bottom 96-well plate at 2x10° cells
per well in buffer 8. All following steps, including the compound and the chemokine dilutions,
are performed as described above for the hCCR2b-CHO#84 cells, except that buffer B is
used instead of buffer D.

In this assay, compounds of formula | have an ICg, between 0.0005 and 10 uM.

¢} CCR2 functional assay — chemotaxis

An in vitro cell migration assay for CCR2-dependent chemotaxis based on Transwell™
membrane inserts is used to profile the compounds. The assay is performed with the human
monocytic THP-1 cell line and activated peripheral blood lymphocytes {(PBL). THP-1 cells are
cuitured in RPMi1640 supplemented with 10 % heat-inactivated FCS. Actlivated PBL are
prepared from human blood by elutriation and then activated by culture on anti-human CD3-
coated culture plates and expanded by subsequent culture in medium supplemented with IL-
2. Aliquots of activated PBL are frozen in liquid nitrogen and used in migration expsriments



Human CCR5 is used to generate stable transfectants in CHO K1 cel | s.
Menbranes prepared fromthese CCRS5 transfectants are used in a radioligand
bi ndi ng assay using 125- I-MP-la as a ligand and the conpounds of formula |
are tested for inhibitory activity. The data are reported as 1C50, i.e. the
concentration of conpound required to achieve 50% inhibition of

[1-125IM P-1a binding. In this assay, conpounds of fornula |I have an | C50
between 0.004 and 10 pM The Agents of_.g4Be invention are effective as dual
CCR-2 and CCR-5 antagonists. Thus the Agents of the invention are useful
for the prophylaxis and treatnent of CCR-.2 and CCR-5 nediated di seases or
medi cal conditions, -2, and CCR-5 pl a n i npor.t ant le,in eukocyte
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In this assay, compounds of formuia | have an ICg between 0.0012 and 10 pM.

d} CCRS membrane binding assay
Human CCRS 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 reported as ICs, i.€. the concentration of compound required to achieve 50%
inhibition of [I-125]MIP-1a binding. In this assay, compounds of formula | have an ICs
between 0.004 and 10 pM.

The Agents of the invention are 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 frafficking, in particular in monocyte migration to inflammatory sites and thus the
agents of the invention may be used to inhibit monocyte migration e.g. in the treatment of
inflammatory conditions, allergies and allergic conditions, autoimmune diseases, chronic
pain, graft rejection, cancers which invoive leukocyte filtration, stenosis or restenosis,
atherosclerosis, rheumatoid arthritis, osteoarthritis and chronic pain.



i nfl anmat ory conponent such as arthritis (for exanple rheumatoid arthritis,
arthritis chronica progrediente, psoriasic arthritis and arthritis

def ormans) and rheumatic di seases, including inflammatory conditions and
rheumati ¢ di seases I nvolving bone |loss, inflammatory pain, hypersensitivity
(i ncluding both airways hypersensitivity and dermal hypersensitivity) and
allergies. Specific auto-imune diseases for which Antibodi es of the

I nvention may be enployed include aut-d1fimune haemat ol ogi cal di sorders
(including e.g. henolytic anaenmia, aplastic anaenmia, pure red cell anaenia
and idiopathic thronbocytopenia), systemc |upus erythematosus,

pol ychondritis, scierodoma, \Wegener granul omatosis, dermatonyositis,
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SO e 1 el S P s o SR b5 s ey
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vascul ar iiflaimetory cemporeat suthlasasthritizgfor Bkanimé rHevmatofd @&thritis, spthrivgahronica
progrediente, psoriatic arthritis and arthritis deformans) and rheumatic diseases, including
inflammatory conditions and rheumatic diseases involving bone loss, inflammatory pain,
hypersensitivity (including both airways hypersensitivity and dermal hypersensitivity) and
aliergies. Specific auto-immune diseases for which Antibodies of the invention may be
employed include autoimmune haematological disorders (including e.g. hemolytic anaemia,
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 Bowel Syndrome), autoimmune thyroiditis, Behcet's disease, endocrine
ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, primary biliary cirrhosis,
juvenile diabetes (diabetes mellitus type ), uveitis (anterior and posterior),
keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosis, and
glomerulonephritis {(with and without nephrotic syndrome, e.g. including idiopathic nephrotic
syndrome or minimal change nephropathy),
graft rejection (e.g. in transplantation including 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 infiltration of the skin or organs; breast cancer;



and ot her diseases or conditions involving Inflammtory responses including
reperfusion injury, hematol ogi c nmalignancies, cytokine Induced toxicity
(e.g. septic shock or endotoxic shock), polynyositis, dernmatonyositis, and
granul omat ous di seases i ncluding sarcoidosis; infectious diseases,
including HV and AfDS. The term"treatnent as used herein is to be
under st ood as i ncluding both therapeutic and prophylactic nodes of therapy
e.g. inrelation to the treatnment of negplasia, therapy to prevent the
onset of clinically or preclinically evident neoplasia, or for the
prevention of initiation of malignant cells or to arrest or reverse the
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b i bi (ress e retrapa PG vew e Hiaiebiefiede ool a0 A8 corplar st e
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of conpounds,of, .the present invention to inhibit or prevent devel opnent of
ski n cancdlf®n m@l_hypgra@\glﬁus or basal cell carcinonma consequential to UV |ight
exposure, dirole; resultant from chronic exposure to the sun. Agents of the
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whi ch i nclinfdetiold disedses dhaiaig oy andiBS. di sorders, in particular of ocular
I nfl ammat ory di sorders, of ocular pain including pain associated with
ocul ar surgery such as PRK or cataract surgery, of ocular allergy, of
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this context, the present invention is, in particular, to be understood as embracing the use of

compounds of the present invention to inhibit or prevent development of skin cancer, e.g.
squamus or basal cell carcinoma consequential to UV light exposure, e.g. resultant from
chronic exposure to the sun.

Agents of the invention are particulér]y useful for treating diseases of bone and cartilage
metabolism including osteoarthritis, osteoporosis and other inflammatory arthritides, e.g.
rheumatoid arthritis, and bone loss in general, including age-refated bone loss, and in
particular periodontal disease.

The Agents of the Invention may also 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
exampie, the particular Agent of the Invention to be employed, the subject {o be treated, the
mode of administration and the nature and severity of the condition being treated. However,



-218- In prophylactic use, satisfactory results are generally indicated to
be obtai 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 wll norrmally be in
the range from about once per week up to about once every 3 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. -Aggnt of the Invention is conveniently
adm ni stered parenterally, intravenously, e.g. into the antecubital or

ot her peripheral vein, intranmuscularly, or subcutaneously For exanple, a
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protease inhibitors, fusion inhibitors and other antiretroviral agents. The active agent or

agents may be administered simultaneously, separately or sequentiaily with the Agent of the

invention,

Pharmaceutical compositions of the invention may be 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 to
make up a solution of larger volume for administration by infusion rather as a bolus injection,
it is advantageous to incorporate human serum albumin or the patient’s own heparinised
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 albumin 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



concentration is fromO0.5 to 4.5% by weight of the saline solution. The
Agents of the Invention may be adm ni stered by any conventional route, e.g.
orally, for exanple in the formof solutions for drinking, tablets or

capsul es or parenterally, for exanple in the formof injectable solutions
or suspensions. Normally for systemic adm nistration oral dosage forns are
preferred, although for sone indications the Agents of the Invention may

al so be administered topically or derrp%by, e.g. in the formof a dernal
creamor gel or like -219- preparation”f, 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 asthma. Suitable unit
dosage f orpreparationgr.dor thel pipeas o errlisation ip hesyedn dhe foim pf arsoqular 2eamgoelf  Agent
of the iny i bk FSRYe [ i angeYelt or mul a
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M X-Q -y aple unif dospge fasing forpral edmivistrationgraprise 8.9. from R5ite 28mga-efAgent r om t he
group consssitd mger@gn PR %¥sagen optionally substituted Cl-C7 al koxy, C2-C7
al kenoxy, cycl oal kyl oxy, aryloxy, heteroaryl oxy, aryl- Cl-C7 al koxy or

het eroaryl - Cl-C7 al koxy, an optionally substituted Cl1-C7 al kyl or C2-C7

al kenyl, an optionally substituted aryl, heteroaryl or an optionally
substituted aryl- Cl1-C7 al kyl group;



RO represents one or nore ring substituents selected fromthe group
consisting-of H, hydroxy, an optionally substituted Cl1-C7 al koxy, C2-C7

al kenoxy, cycl oal kyl oxy, aryloxy, heteroaryloxy, aryl- Cl1-C7 al koxy or

het eroaryl - Cl-C7 al koxy, an optionally substituted C1-C7 al kyl or C2-C7

al kenyl, an optionally substituted aryl, heteroaryl or an optionally
substituted aryl- Cl-C7 alkyl group; Rl, R2, and R3 are independently

sel ected fromthe group consisting of -H428nd C1-C7 alkyl; Xis a C-C's
cycl oal kyl, heterocycl oal kyl, aryl or heteroaryl each of which may be
optionally substituted; Q is a linker of between | and 3 atons In length; Y
is C3-d, cycloal kyl, heterocycloalkyknmmgldged cycl oal kyl, bridged

het erocyl oal kyl, aryl, heteroaryl, fused aryl - heterocycloalkyl, all of

whi ch are independently optionally substituted once or nore; -221 the
optional substit ugrbmpourRl¥Ssriviutsei or Dphalingdedtidally Bedeptablesditpensiont | y
seIected fro the roup consi sting of hal ogen, hydroxy, C, -C7 al kyl, nono
or di- {bpreg am nocar bonyl, nmono or di- Cl-C7
alkylanlnocarbonyl anlno, car bexy, Cl-C? al koxy, C3-Cl2 cycloalkyl, C-C e
het er ocycl oal kyl C1-C7 al kyl car|bonyl, C, -C7 al koxycarbonyl, nitryl, aryl;
all of which, except hal ogen, ~ake i $Wently optionally substituted by
one or nore substituents, sel he group consisting of hal ogen,
hydr oxyl, Cl1-C7 al kyl, nono o ] §14% 0, am nocarbonyl, nono or
di - C,-C7 al kyl am nocar bonyl ,R%m no, “car bgky; C7 al koxy, C3-C12
cycl oal kyl, C3-C18 heterocycloalkyl Cl- C7 al kyl car bonyl, C1-C7

al koxycarbonyl, nitryl, aryl; the optldmal substituent or substituents on X
bei ng i nd lntly selected fromthe group consisting of hal ogen,

hydroxyl, C1-C7 al kyl, nono or di- C1-C7 al kyl anmi no, ami nocarbonyl, nono or
di - Cl1-C7 al kyl am nocar bonyl, am no, carboxy, Cl-C7 al koxy, C3-Cl2

cycl oal kylz; EﬁGR§%@hh? egocycloalkyl Cl- C7 al kyl carbonyl, C,-C7
alkoxycarbonyl iy aryl; all of which,

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

R@ represents one or more ring substituents selected from the group consisting-of H,
hydroxy, an optionally substituted C,-C; alkoxy, C,-C; alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, aryl- C,-C; alkoxy or heteroaryl- C4-Cy alkoxy, an optionally substituted C,-C;
alkyl or C,-C; alkenyl, an optionally substituted aryl, heteroaryl or an optionally substituted
aryl- C4+-C; alkyl group;

Ri, Ry, and R;are independently selected from the group consisting of H and C,-C; alkyl

X is a Cs-Cyg cycloalkyl, heterocycloalkyl, aryl or heteroaryl each of which may be optionally
subsfituted;

Q is a linker of between 1 and 3 atoms in length;
Y is Cs-Cyp cycloalkyl, heterocycloalkyl, bridged cycloalky!, bridged heterocyloalkyl, aryl,

heteroaryt, fused aryl-heterocycioalkyl, all of which are independently optionally substituted
once or more;



except hal ogen, are independently optionally substituted by one or nore
substituents, selected fromthe group consisting of hal ogen, hydroxyl,
Cl-C7 al kyl, mono or di- Cl1-C7 al kyl am no, am nocarbonyl, nono or di-I|ower
al kyl am nocar bonyl, am no, carboxy, Cl1-C7 al koxy, C3-Cl2 cycloal kyl, C3-C, e
het er ocycl oal kyl, C,-C7 al kyl carbonyl, C, -C7 al koxycarbonyl, nitryl, aryl;
the optional substituent or substituents on Y being i ndependently sel ected
fromthe group consisting of. hal ogen,.43ydroxyl, Ci1-C7 al kyl, nono or di-
Cl1- C7 al kyl am no, am nocarbonyl, nono or di- Cl-C7 al kyl am nocar bonyl ,

am no, carboxy, Cl1-C7 al koxy, C3-Cl2 cycloal kyl, CS- Ci e heterocycl oal kyl,
Cl- C7 al kyl carbonyl, C,-C7 al koxycarbonyl, nitryl, aryl; all of which,
except hal ogen, are independently optionally substituted by one or nore

?; u bsé t7 it :Jﬁnﬁhé optichal &bbRdert gasnb;shtaerigs eulua andiRal wr?gﬁgdambndrmitl?agelactedhtrdm?l .
- al kyi, nmono, or di- C, - a n m_ngcar Qo no or di- -
al kyl ani no%‘&\%%???ﬁ'”%%ﬂ?@?e%%yﬂ@ﬂ/ﬂé%ﬁmgﬁ% 5(@’, et‘gz gr%ﬂargﬁg,‘ oal kyl, C3-C18
get ir ocycl Qﬂﬂnkﬁdfrbonﬂ;].n‘ﬁiﬁo a}( d;;i?/tpa{ Sonarhinodatbddyi, ?J!nlnorgacbmdpp@ytz aideyI(anﬂ:m ar%/I :

: conpoun 0 r pha C ace ) ester
or prodr UQ’C{%H@W?%#‘&‘%Q%?W?\'&%YB & acf arﬂqt[g g%%ﬁ‘k,’l ¢5&vé£'éﬂ%€&'tygg’t'§ls E&L{%ﬂl NCHS3,
C:*i SI or &;wti%hl, e;&:le | c@e%,, arsmdeﬁndlemlyl dpylorialljlnsmbstltutaﬁfby@heﬁi’ mml‘ekoxK, t C2- C7 |
al kenyl oxy, .cycl oa - - a OXV. oxy,,. heter qapry y et eroaryl -
& R spipried Epmce gt boRpin i BT VAR Cabt R el Ty
het er oar yl ¢ioC,-@allogdrmiog amiyocarbdagi] moheer drGilG; akylaBinathibphylgaming, carboxy,

C4-C» alkoxy, Cs-Cyz cycloalkyl, C;-Cyg heterocycloalkyl, Cy-C; alkylcarbonyl, Cs-C;
alkoxycarbonyl, nitryl, aryl;

the optional substituent or substituents on X being independently selected from the group
consisting of halogen, hydroxy!, C,-C; alkyl, mono or di- C4-C; alkylamino, aminocarbony!,
mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, Cy-C; alkoxy, C5-Gyz cycloalkyl, Cs-
C1s heterocycloalkyl, C4-C; alkylcarbonyl, C,-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C4-C; alkyl, mono or di- C,-C;
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, Cs-C;
alkoxy, Cs-Cy; cycloalkyl, Cs-Cqs heterocycloalkyl, C,-C; alkylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl;

the optional substituent or substituents on Y being independently selected from the group
consisting of halogen, hydroxyl, C,-C; alkyl, mono or di- C,-C; alkylamino, aminocarbonyl,
mono or di- C4-C; alkytaminocarbonyl, amino, carboxy, Ci-Cy alkoxy, C;-Cya cycloalkyl, Cs-
C1s heterocycloalkyl, C4-Cy alkylcarbonyl, C,-C+ alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C4-C; alkyl, mono or di- C4-C;
alkylamino, aminocarbonyl, mono or di- C4-C; alkytaminocarbonyl, amino, carboxy, C,-C
atkoxy, Cs-Cy, cycloalkyl, Cs-Cyg heterocycloalkyl, C4-C; alkylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl.

2. A compound of formula (11), or a pharmaceutically acceptable salt, ester or
prodrug thereof;



X 1s selected fromthe group consisting of: +(DN+ +0+ +0+ Q 1is selected
fromthe group consisting of. -CH2-, -CH2-CH2-, -CH2-CH2-CHZ-, -CH(CH3)-
CHr, -CHCH(CH3)-, -CH2-NH, -CH(CH3)-NH, -CH2-N(CH3)-, -CHZ-CH(CH2OH)- or
- CH(CH3)-NH(CH3)-; Y is selected fromthe group consisting of: C3-Cl13
cycl oal kyl, heterocycl oal kyl, bridged cycloal kyl, bridged heterocyl oal kyl,
aryl, heteroaryl, fused aryl-heterocyck@glkyl, all of which are

i ndependently optionally substituted o “or nore; the optional substituent
or substituents on R being independently selected fromthe group

consi sting of hal ogen, hydroxy, C, -C7 alkyl, nono or di- C, -C7 al kyl am no,
am nocar bonyl, nono or di- Cl-87 al kyl am nocar bonyl, am no, carboxy. Cl-C7
al koxy, C9-Cl2 cycloal kyl, C3- ¢ e hetero. cl oal kyl, Ci1-C7 al kyl carbonyl,
Cl- C7 al koxycarbonyl, nttryl, Farydy:-s ) whi ch, except hal ogen, are

i ndependently optionally subs Jy—8ne or nore substituents, selected
fromthe group consisting of ¥ iz hydiyexylqC3 C7 al kyl, nono or

di -C,-C7 al kyl ani no, am nocarbonyl, nonoHor di-I|ower al kyl am nocarbonyl,
am no, carboxy, C -C7 -223- al koxy, C 3;Cl12 cycloalkyl, C-C e

het er ocycl oal kyl , C1-C7 al kyl car bonyl , Eﬁ-CV al koxycarbonyl, nitryl, aryl;
t he opti omdleredrubstituent or substituents on Y' being independently sel ected
fromthe group consisting of hal ogen, hydroxyl, Cl1-C7 al kyl, nmono or di-
Cl1- C7 al kyl am no, am nocarbonyl, nono or di- C, -C7 al kyl am nocar bonyl ,

am no, cardNH, NCH,(ZHalS9@n);,, C, - Cl2 cycl oal kyl, C3- C, 3 heterocycl oal kyl
Cl- C7 a[ kyl carbonyl, Cl1-C7 al koxycarbony, nitryl, aryl; all of which,

except hal ogen, are independently optionally substituted by one or nore

subst i t uerR i hydey, entoptionally sulistititeal Oup; adkoxg, G+ Crakeniloka lcpdealkyl-1Gsa3;0xy | |
C -C7 alk o = c | kyl,ani ] I di- C-C7
S any SeyoBP 385 o s SR g WAL B g PRI 1 57

het er ocycloptdnially substituied agyl kheteraarpicon ph opiiEhally7subbitotest @ayl-0oHY4 atkyl group;

X' is selected from the group consisting of:

Ko H+ KO+

Q' is selected from the group consisting of: -CHg-, -CH2-CH,-, -CH2-CH,-CH,-, -CH(CH,)-
CHg, ~-CH-CH(CH3)~, -CH2-NH-, -CH(CHj3)-NH-, -CHz-N(CHs)-, -CH2-CH(CH,OH)- or -
CH(CHa)-NH(CHg}-;

Y' is selected from the group consisting of: Cs-C,4 cycloalkyl, heterocycioalkyl, bridged
cycloalkyl, bridged heterocyloalkyl, aryl, heteroaryl, fused aryl-heterocycloalky!, 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, C:-C; alkyl, mono or di- C;-C; alkylamino, aminocarbonyl,
mono or di- C4-C; alkylaminocarbonyl, amino, carboxy, C,-Cy alkoxy, C3-C4z cycloalkyl, Cs-
Cyp heterocycloalkyl, C4-C; alkylcarbonyl, C,-C; alkoxycarbonyl, nitryl, aryl; ail of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C4-C» alkyl, mono or di-C+-C;
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amine, carboxy, C4-C;



nitryl, aryl. 3. A conpound according to any one of the preceding clains
selected from 4-Methoxy-1 Hindol e-2-carboxylic acid

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

H i ndol e- 2-carboxylic acid [i-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde
4-| sopropoxy- 1Hi ndol e- 2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4- yl}-amde

4- Cycl opropyl met hoxy-1 H-indol e-2-carboyylic acid

[ 1- (2-azepan- 1-yl - et hyl ) - pi peri di n- 4-y19“’ "am de 4- Cycl opr opyl net hoxy-1

H i ndol e- 2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

pi peridin-4-yl]-amide 4-Cycl opropyl mnet hoxy-1 H-i ndol e-2-carboxylic acid
{1-[ (S) - 2- $lxoxyyC-Cn pyqiiat, iCatiCae tistsriopycioalkplpGi-F- glkgearpanyh C4-Gy ajkoxyerdenyl,

4- Cycl opro Iggﬁhoxy- 1 Hindol e-2-carboxylic acid
(2-1(S)- 2@@ ,sz) - 4- hydr oxy- 3- et hyl -
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde

4- 1 sobut oxy. l"Eﬁdyﬁp%Pﬁi}%r& BF Asthb gﬁW?qi%n%%pendentIy selected from the group

{1-(2-azepan- pi peri di ne € ) .
4- | sobut oxgensistingred balegen, bisdrowskyGi@; altsyldmono or di- C1-C; alkylamino, aminocarbonyl,

1- (2. oi it i e Al ]
L oot b Bk SO 45 b oyt o
{ 1- [ 2- ( RS) C2-hatetdaydloatiyp &niCdiatkyltanponyl ek qkopyqaehandl Rty aryl; il efwhich,

4- | sobut oxy.- ' les 22 |, ' . b .
(1 0o- (a-neerg B o B i B flmiga b gos oy o SBENS o0, oy
H-i ndol e- 2seiegteddsont the geipconsisting of halogen, hydroxyl, C+-C7 alkyl, mono or di- C-C;

(122 A R 4 b s i L o
{ 1- [ 2- (( R) alexiyGirGxsycisalselr CoCn-Teteyogycloaliyl GG aieicationylaC-Gt alkesytarbonyl,

4-1 sobuto jndol e- 2- car boxylic acid
{1-[2-((S§¥@&E%%Toxy-piperidin-l-yl)-ethyl]-piperidin-4-

3. A compound according to any one of the preceding claims selected from:
4-Methoxy-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-1sopropoxy-1H-indole-2-carboxylic acid [1-{2~-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

4-Isopropoxy-1H-indole-2-carboxylic acid {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-y{]-
amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {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-yI)-
propyl}-piperidin-4-yl}-amide

4-Cyclopropyimethoxy-1H-indole-2-carboxylic acld {1-{(S)-2-((35,4S8)-4-hydraxy-3-methyl-
piperidin-1-y)-propyl]-piperidin-4-yl}-amide

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethy(}-piperidin-4-yl]-amide

4-lsobutoxy-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-amide



yl ) -am de 4-sobut oxy-1Hi ndol e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}- am de 4-1|sobutoxy-1
H i ndol e- 2-carboxylic acid (1-[2-((1

R, 3S, 5S) - 3- hydr oxy- 8- aza- bi cycl o[ 3. 2. 1] oct -
8-yl)-ethyl]-piperidin-4-yl}-am de 4-1sobutoxy-1Hindol e-2-carboxylic acid
{1-1(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin- 4-yl}-amde
4-1sobut oxy-1 H-indol e-2-carboxylic acid®4-

[ 4- (2- azepan- 1-yi - et hyl ) - phenyl ] -anmi de 4-1sobut oxy- 1H i ndol e- 2-car boxylic
acid (4-{[nmethyl-(tetrahydro-pyran-4-yl)-amno]-nethyl}- cycl ohexyl)-am de
4- | sobut oxjtsbhtbxytH-Ridele2addrsusyid 2cidi{el (RS)-2-methyl-piperidin-1-yl)-ethyl)-piperidin-4-
(4-{(nmethyl -(tetrahydro-pyran-4-yl)-am no]-rnethyl)- phenyl)-am de

4- | sobut 0X¥-8ME® ndcl e- 2- car boxyl i ¢ aci d

(4-{(R-1-[met hyl - (tetrahydro-pyran-4-yl)-am no]- ethyl}phenyl)-am de

4- Cycl obut4serithaxyH-ihdblei2-cafisoxglicacibil {px4-methymipetidin-1-yf)-ethyl]-piperidin-4-yl}-

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- am de -225- 4-Cycl obutyl net hoxy-1
H i ndol e- ﬁ"@g?boxyl ic acid {1-[2-(3- (R -hydroxy-piperidin-1-yl)-ethyl]-

pi peridin-4-yl}-amide 4-Cycl obutyl met hoxy-1 Hindol e-2-carboxylic acid

{ 1- [ 2- ( 4- rEoisutyxyplitpiadeoldiZreatboxylo-axid (i H2 (29 j6p% 2, 6i-dimethyl-plpeyidint +-¢l)-athyld e

4- Cycl obut yl net h - i ndol e- 2-car boxylic acid

{1-(2-(( ﬁ‘%%?mfﬁiﬂ%@éy 3- et hy! -

pi peridin-1-yl)-ethyl]-piperidin-4-yl}-am de

4- Cycl obut4ylsomtinyxiyt-ibtble2emarrox@liccmidofd {3 (Rp-3 dyiirdxy-aip@ritin:- §-y1)-sthyl}-piperidin-4-

R, 3S, 5S) - 3; Xy-8-aza- bicyclo[3, 2.1
] oct - 8-yl )%f‘}g‘%ﬂ{if?] pi peri din-4-yl }-am de

4- Cycl obut yl met hoxy- 1Hi ndol e- 2- car boxyl i ¢ aci d
(1-[ ( S) - 2-4-Kolpakyciklyingole-drdadioxylic-agid) {1 §2-(B)rBhydroxy-piperidin-1-yi)-ethyl]-piperidin-4-

yi}-amide

4-isobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl}-ethyl]-piperidin-4-yl}-
amide

4-{sobuioxy-1H-indole-2-carboxylic acid {1-{2-((1R,38,55)-3-hydroxy-8-aza-bicyclo[3.2.1]oct-
B-yi)-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-yi-ethyl)-phenyl]-amide

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

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{{methyi-(tetrahydro-pyran-4-yl}-amino]-methyl}-
phenyl)-amide

4-Isobutoxy-1H-indole-2-carboxylic acid (4-{(R)-1-[methyl-(tetrahydro-pyran-4-yl}-amino]-
ethyl}-phenyl)-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-yl]-
amide



pi peridi n-4-yl}-a mde 4-Cyclobutyl net hoxy-1 Hindol e-2-carboxylic acid
{1-1(S)-2-((35,4S)-4hydr oxy- 3-net hyl -

pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde 4-(3-Mthyl-butyloxy)-1

H i ndol e- 2- carboxylic acid {1-(2-(4-hydroxy-pl peddi n-1-yl)-ethyl]-

pi peri di n-4-yl }-am de di hydrochiori de 4-Cycl opentyl net hoxy-1

H- i ndol e- 2-carboxylic acid (1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

pi peridin-4-yl}-amde 4-(1,2-Di methyl -psopoxy)-1 Hindol e-2-carboxylic acid
[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-y ? am de

4- (2, 2-Di et hyl - propoxy) - 1Hi ndol e- 2-car boxylic acid

1-(2-azepan-1-yl -ethyl }-pi peridin-4-yl J- ] 4- (4- Met hy] - t -1
1 ol o A Sipemat andHandele 2 SRy P G BRI hefory PRArHEE Ay
pi peri di Nyfseyibih4aym.asli hydrochiori de
4- (3, 3- Di nret hyl - but oxy) - 1H i ndol e- 2- car boxylic acid
1-[ 2- (4- hydroxy- pi peridin-1- -ethyl J-. pjperidin-4-yl}-am de
gli h[ydr gchﬂ%ﬂ%@& &X&'ﬂhzﬂ@}%‘%@%ﬂ@ o 3¢ Phdrvacm: 'éwiaw-imaﬂ-smv&
[1- (2-aze ridinykyliednhiyé ) - pi peridin-4-yl]- amde - 226
4- (Fur an- 3-yl net hoxy)-1 Hindol e-2-carboxylic acid

1-(2- -1-yl - et hyl )-pi din-4-vyl].- ' s - 3- vl h -1
1 ndol e 3-SR 3 Sulbor et PG5 R S el
pi peri di npipeylih-taii-ediey4igdrdinadryiBamidaet hoxy) - 1 H-i ndol e- 2-car boxylic acid
{1-{2-((3S, 4S) - 4- hydr oxy- 3- net hyl -

Zl- E)Ie:lrjlr gln[] nglc;)?{; @Pﬁ%%ﬂ“ﬁﬁé gﬁq-%'?érﬁé’\grﬁé8@%?@'@5%&5S)-3-hydroxy-8-aza-

{1-[ (S) - 2-biofelbip@r tooy-Bpi)msmildiperidiny-y}-amidepy| ] - pi peri di n-4-yl }-am de

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

4-Cyciobutylmethoxy-1H-indole-2-carboxylic acid {1-[(8)-2-({35,4S)-4-hydroxy-3-methyl-
piperidin-1-yl}-propyll-piperidin-4-yl}-amide

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

4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid {1-[2-{4-hydroxy-piperidin-1-yl}-ethyl}-
piperidin-4-yi}-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-yi]-

amide

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

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxylic 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-4-yl}-
amide



4- (Fur an- 3-yl net hoxy)-1 Hindol e-2-carboxylic add {1

-[(S)-2-((3S, 4S) - 4- hydr oxy- 3- net hyl -

pi peridin-1-yl)-propyl]-piperidin-4-yl}-am de 4-Benzyl oxy-1

H i ndol e- 2-carboxylic acid [1l-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde
4- (5-chl or o- benzof uran- 3-yl net hoxy) -1 Hindol e-2-carboxylic acid (1-[(1

S, 9aR) - 1- (oct ahydro- quinolizin-1-yl)nethyl]-piperidin-4-yl}-amde :

di hydrochl ori de 4-(5-Chl oro-benzof ur a2 -yl met hoxy) - 1Hi ndol e- 2- car boxyl i c
acid [1-(2-azepan-1l-yl-ethyl)- piperidin-4-yl]-amde

4- (5- Chl or o- benzof ur an- 3-yl met hoxy) -1 H i ndol e-2-carboxylic acid

{ 1- [ 2- ( 4- ha(iusany3-pimethoixghi- tH-indelet2-caplbdxylic aci [pd2-azepandl-yHethyl pipsadin-4-yi]-

4- (5-Chl or%gl.ggnzof uran- 3-yl net hoxy) -1 H i ndol e-2-carboxyrrc acid {I
-[2-((3S, 45)-4- hydr oxy-

3-nmet hyl - pi peridin-1-yl)-ethyl]-piperidin-4-yi)-am de

4- ( 5- Chl or &{fwearcdfimethoxB-1H-indolnaxsarbakyiia-aciddai-(Rhysaeypigaridip- tay)-ethyl]-
(2-1(S)-2-(4- OXY=:4Ri peri din-1-yi)-propyl]-piperidin-4-yl}-amde

di hydr ochl %é?r@}eﬁg{ ﬂf%{'g'-dghl or o- benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid {1-((S)-2-((3S,4S)-4-

hydr oxy- 3-4réfturgnt3-gmsthoxdi tH-mdgley2-garepylic)acisi {de-{(@P A4S k4 hygroxrd-nsthyl-

di hydr ochl Qri-Ae,. 1 Gr.bfoEhivet s Benzofyy an- 3- yl met hoxy) - 1H i ndol e- 2- car boxyl i c
acid (1-[ (T QE'RB ﬁﬁétﬁf'gg@%%‘??? Gl

qui nofi zin-1-yl)met hyl ] - pi peridi n-4-yl }-amn de di hydrochl oride -227-

4- (4 FI vor (s by melmme- 1 ndelrararonyie ackds1)-2- (¢ areny pipercine1-t)-

(1-[2-(4- w,_s;@z%enaiﬁﬂwlﬂérﬂide 1-yl)-ethyl)-piperidin-4-yl)-amide ,
di hydrochl ori'de = 4-(Benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d

1-[(1S,9aR) - 1- t ahydr o- qui nalizin-1-y]| t hyl ] - pi idin-4-yl}-amd
G Ty i o6l DY S ATGRERATHEPIo 3-cH BB SR L S AS DTSy Te e d (1
-[2- (4- hyc&si@fmmpi-fﬁ;srb fPpigeritin-4-yfaiel - pi perid in-4-yl}-amide

4- (Benzof uran- 3-yl met hoxy) -1 H1ndol e-2-carboxylic acid {1

(258, 400, M 9 & LB LD bl ) LB A4 v e

4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-{octahydro-
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4-(5,6-Dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyll-piperidin-4-yi}-amide dihydrochioride

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(8)-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-y{}-amide

4-Phenoxy-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yi{]-amide
4-m-Tolyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-pipetidin-4-yl}-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})-ethy(]-piperidin-4-
yi}-amide



4-p-Tol yl oxy-1 Hindol e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-l-yl)-ethyl]-piperidin-4-yl)- am de

4- ( 3- Fl uor o- phenoxy) -1 Hi ndol e-2-carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl)- am de 4-(3-Fl uoro-phenoxy)-1
H i ndol e- 2-carboxylic acid {1-[2-(4-hydroxy-piperidin-l-yl)-ethyl]-

pi peridi n-4-yl)-am de 4-(4-Fl uoro-phenqg X) -1 Hindol e-2-carboxylic acid
[ 1- (2- azepan- 1-yl - et hyl ) - pi peri di n- 4- yf4°¢ "am de

4- (4- Fl uor o- phenoxy) - | Hi ndol e- 2- car boxyl i ¢ acid '
{I'-[2-(4-hydroxy-piperidin-l-yl)-ethyl]- piperidin-4-yl}am de

4- (3, 4- Di f4-prioiglopphtikindple-2-karboxitic aci@ [c{@rdzepgn-1-gl-alinyillebiperidin-4-yl]-amide

[ 1- (2-azepan- 1-yl -ethyo-piperidin-4-)fl]- am de 4-(3,5-D fluoro-phenoxy)-1

H-'-dl- Vile. am d
4 (3. 5- i 1T QPRI Sonbaiyic A8 PR NEHARA pipRHAR L -Snirberan™ (€
(1- (2- ( 3- Reylhgrdidexy- pi peridin-1-yl)- ethyl]-piperidin-4-yi)-anide
4-(3,5-Dtfl uoro-phenoxy)-1 H i ndol e-2-carboxylic acid

1-[ 2- (4- s LW b4l L {nird 1 in-4-y-
- (6 Ot or oL T MRS el B e s MDAt L S efin-4-1-

1- (2- azep¥del- yi - et hyl ) - pi peri di n-4- yl]-amni de 4-1sobutoxy-1
H-i ndol e- 2-carboxylic acid [| -(octahydro-quinolizin-I
-yl met hy g-4ajizedrsls L{H-irdBlettecdibdXy it 99 etiind -1
i ndol o 2 Camns pferb) fiind RO RV 98 eEkpan At ARAR )

[
[ 1- (1- met AdSi peri di n- 3-yl net hyl ) - pi peri din-4-yl]- ami de

4- Cycl obut yl met hoxy-1 H-indol e-2-carboxylic acid (1-[(1

S, 9aR) - 1- (ao@trdbrslpRerbiy)M-indble-2lcarboxylic 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-yl)-
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-Diftuoro-phenoxy)-1H-indole-2-carboxylic acid {1-{2-(3-RS-hydroxy-piperidin-1-y[)-
ethyl]-piperidin-4-yi}-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-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4- '
yl]-amide

4-1sobutoxy-1H-indole-2-carboxylic acid [1-(octahydro-quinolizin-1-ylmethyf}-piperidin-4-yl}-
amide dihydrochloride



yl ) met hyl ] - pi peri di n-4-yl }-am de 4-Cycl obutyl net hoxy- 1H i ndol e- 2- car boxyl i c
acid {1-[(S)-2-((3R 4R) - 4- hydr oxy- 3- net hyl -

pi peridin-1-yl)-propyl]-piperidin-4-y!}-am de 4-Cycl abutyl net hoxy-1

H i ndol e- 2-carboxylic acid (1-[(S)-2-((3S, 4R, 5S) -3, 4-di hydr oxy- 5-

met hyl - pi peridin-1-yl)-propyl]-piperidin-4-y])-amde 4-Cyclobutyl nethoxy-1
H- i ndol e- 2-carboxylic acid {1-[ (R)-3-hydroxy-2-((3S, 4S) - 4-ydr oxy- 3-

met hyl - pi peridin-1-y])-propyl]-piperidiogsé4-yl}-am de

4- (Fur an- 3-yl net hoxy)-1 Hindol e-2-carboxylic acid {1-[(1 S,

9aR) - 1- (oct ahydro-qui nolizin-1- yl)methyl]-piperidin-4-yl)-amde

S o oSBT s e e+t
-yl') - pr opydndidepi peri di n-4-yl}-anide _ _
4- (2- Met hyl -t hi azol - 4-yl net hoxy) 1H-i ndol e- 2-car boxylic acid

1- (oct ah N o oar i din . o
L Sont o e AN o TRl BT S ol
- [ 2- (3, 4- diljmetiybpipefidimdtylyamidei peri di n- 1-yl ) - propyl ] - pi peri di n-4-yl)-am de
4- (5- Fl uor o- benzof ur an- 3-yl met hoxy) - 1Hi ndol e- 2- carboxylic acid {1

-[(9)-2-((8 1ethdky-1H-indole-2- ic agid {1-1(S)-2- - 3 -
it Dyt oxy e Risbaiethdiy i indole-2rcaroonilc i (131 2,(3R AR 4-hyaroxy-3-methy
4- ( 5- Chl orpipepdinAaikpropy]pinsri WkemideH- i ndol e- 2- car boxyl i ¢ acid
{1-[(S)-2-((3RS, 4SR) - 3, 4-

di hydr oxy-4 ' s | e ahie | ) Li:h i 5
& (5ol or SRR AR it o (LS eSS oy S
{ 1- [ (9S, 9dmythyl-pipetdinyirmapyll-piperidin-4-yl}-amide

pyrido[ 2, 1-c][1, 4] oxazi n-9-yl ) et hyl ] -pi peridin-4-y!)-am de

4- (5- Chl orpehsiba®imetivgky- Hiihdé-D @asbbxylic Boitl (AARP3 AydrakPR K8 14S)-a5/debxy-3-
{1-[(8S, 8ab) - 1- ( hexahydr o- o .

pyr r ol of 2,metpyf-pipendinst b rrerylpipeRdnihami®®er i di n- 4-yl ) - ani de - 234-

4- (4- Met hoxy- phenyl ) - 1Hi ndol e- 2- carboxylic acid

{ 1- [ (1S, 9aRFurn{3ghathsdn-aHahdorelicaibBxylic asill | VR $194R)- Piokhidtoauiholidin-1anm de

ylymethyl]-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)-propyl]-piperidin-4-yi}-amide

4-(2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic acid [1-(octahydro-quinofizin-1-
yimethyl)-piperidin-4-yl]-amide

4-(Benzofuran-3-ylmethoxy)- tH-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-5-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yi}-amide '

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

4-(5-Chioro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3RS,4SR)-3,4-
dihydroxy-piperidin-1-yl)-propyil-piperidin-4-yi}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(8S,2a8)-1-(octahydro-
pyride[2,1-c][1,4}Joxazin-S-ylymethyl]-piperidin-4-yl-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(83,8a8)-1-(hexahydro
pyrrolof2,1-¢]{1,4loxazin-8-y)methyl)-piperidin-4-yl}-amide



4- (4- Et hoxy-phenyl )-1 Hindol e-2-carboxylic acid

{1-] (1S, 9aR) - 1- (oct ahydro-qui noli zin-1- yl)nmethyl]-piperidin-4-yl}-an de
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic acid

{1-[(S)-2-((3S, 4S) - 4- hydr oxy- 3- net hyl -

pi peridin-1-yl)-propyt]-piperidin-4-yl}-amde

4- (6- Met hoxy- pyridin-3-yl)-1Hindol e- Zfﬁrboxyl ic acid

(1-[2-((3S, 49) - 4- hydr oxy- 3- net hyl -

pi peridln-1-yl)-ethyl]-piperidin-4-yl}-am de

4- p- Tol yl oxy- 1Hi ndol e- 2- carboxylic acid

{1-] (1S, Qaﬂa)mmahwtpthpﬂ}-@dwom-babwic g¢ig {el(1599R)-ploptapyhiro-qainglizin-fi de
4-1sobuto MG, xylic acid [1l-(2-azepan-1-y1l-1

S- et hyl - é»ﬁpef% fb%gélﬁ'é—%{ Qﬁ'F? am de 4-1sobut oxy- 1H-i ndol e- 2- car boxyl i c

acid [1-(2-azepan- -1R-neth I-eth&mﬁlperldln L am de

4- ( Fur an- 3+{# X’Ith?W')i‘l hkindatgo?-earbo (@ %ﬁﬁ)d-(octa ydro-quinolizin-1-

[1-(28—az eridin-4- yI]- am de 4-( Furan-3-yl net hoxy)-1

H i ndol e- carr%g'ypleﬁ&c]ﬁ%l}dar?g@( 2R- azepan 1-yl-propyl)-piperidin-4-yl]- am de
-1 sobut oxy-1 H-i ndol e-2-car boxyl i c aci

4
{1-[2-(3, @M@th% Py Fdipyrild1 hlrlnﬂolﬁzfc@mhq adisl {3d(S) @ (FRS14ShA-hydspwycfemethyl-

4- 1 sobut ,famggg

{1- [8(2) ?40)%%9%21)?; azergaﬁrﬁaé ) e%’%ym&@pl peridin-4-yl)- am de 4-1sobutoxy-1

H i ndol e- 2- car boxyl i ¢

122 (5 AP Sy T rRole 2 AR et 1335 ASifudrony-3-methyl

{1-
4- | sobut oxdipelibiinl 1DACSRYIRpisEHRMRX Y- amideC d

{1-12-(3- ﬁl{%oro pi pe?{”cziulﬁal yI ethyl] pi peri di n-4- yI}- am de -235-
4-

(4-

(5-Chlor é‘rfP ggn% %f F@Pﬁgﬁ/ _gg‘rg i%’ ,)acu} {1'T(‘i§| gach) (%ctaﬁl};t}) 0-q lncellzln-1C yl?methyl]

(2-pip
piperidin-4-yl}-amide

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

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

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

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acld [1-(2R-azepan-1-yl-propyl)-piperidin-4-yl}-
amide

4-lgobutoxy-1H-indole-2-carboxylic acid {1-[2-(3,6-dihydro-2H-pyridin-1-y[}-ethyl]-piperidin-4-
yl}-amide

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyi}-piperidin-4-yl}-
amide

4-Isobutoxy-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-flucro-piperidin-1-y)-ethyl]-piperidin-4-yl}-
amide



pheny[]-am de 4-(5-Chl oro-benzof uran- 3-yl net hoxy) - 1H i ndol e- 2- car boxyl i c
acid {4-(2-(4-hydroxy-piperidin- 1-yl)-ethyl]-phenyl}-am de 4-Phenyl -

H i ndol e- 2-carboxylic acid [1l-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde
4-(4-Trifluoronethyl - phenyl)-1Hi ndol e- 2-carboxylic acid
(1-(2-azepan-1-yl -ethyl)-piperidin-4- yl]-amde

4-p-Tol yl - 1H i ndol e- 2- carboxylic acid

[ 1- (2- azepan- 1-yl - et hyl ) - pi peri di n- 4- yloggsam de

4- (4- Di et hyl am no- phenyl ) -1 Hi ndol e- 2-car boxylic acid

[ 1- (2-azepan-1-yl - ethyl) pi peridin-4- yl]-amde

iy B ?g_zg[zé ﬁﬁ%ﬁ%}? Igﬁzrzqyxfr?n S%hgétp%yh ?ﬂ%u%ﬁgz 8&9’5@\&%&' Jad(d:[%gtpﬂ:endm- - et y "1

[1
H-i ndOe- 2-ghenyijeayitié ¢ aci d [ 1- (2-azepan- 1-yl - et hyl) - pi peri di n-4- yI] arri de
4- ( 3- Cyano- phenyl ) - 1Hi ndol e- 2- car boxylic acid

1-(2-
1 ndol o 2 e ieyBhtiren 3R Gy Aol 2By Caad R BRIERE B
4-13-( 3- I\/Eth}aatyyllepr[aepyj}egmldphenyl] 1H i ndol e- 2- car boxylic aC| d

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

[
[
?1E ?ZTglzfelpgﬁﬁ%mm %Iéﬂ) pI 6% (?H n[I1 Qg%ﬁa% 1?}?%9@%%(‘)\9 ﬁd'ﬁ%ﬂéatnp{gxy phenyl)-1

H i ndol e- 2- car boxyl i c acid LIJ (2-azepan-1-yl - ethg -pip er|d|n 4-y| - am de
4- (3, 4- Di rfetdnBiyorpmetylphenylli ii-insisles2-carbemitinagil i1d2:geeran-1-yl-sthyl)-pipéridin-4-

[ 1-(2- azep@ gﬁd | -ethyl)-piperidin-4-yl]- amde -236-
4- Benzol[ 1,°3] di oxol - 5 yI 4H i ndol e- 2- car boxyl i ¢ acid

(1- (2-azepan- 1ly )-piperidin-4-yl]- o )
4-p-Toly-1H- |ndole-2-carboxyl|c acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl)-amide

4-(4-Dimethylamino-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyi)-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-ethyi}-piperidin-4-yi]-
amide

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

4-(4-Ethoxy-phenyi)-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)-
piperidin-4-yi}-amide

4-{4-Trifluoromethoxy-phenyl)-1H-indole-2-carboxylic 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-yl-ethyl}-piperidin-4-yi}-
amide



am de 4-Pyridin-4-yl-1 Hindol e-2-carboxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde

4- ( 6- Met hoxy- pyddi n-3-yl)-1Hi ndol e- 2-carboxylic acid

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

H i ndol e- 2-carboxylic acid j1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-
am de 4-(4-Met hoxy-phenyl)-1 H i ndol e- 22 %ar boxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl] 23 pi peridi n-4-yl]-am de

4- (4- Et hoxy- phenyl ) - 1H-i ndol e- 2-car boxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]- piperidin-4-yl}-amde

4- ( 6- Met hokBenzp[1i,3ldioxdb-6yl-1 HindoleaZlobrbodic acith fix(2tazepare 1-gli-ethyl)-piperidin-4-yi)-
{1-[2-(4- I’Q@B Xy-pi peridin-1-yl)-ethyl]- piperidin-4-yl}am de

4- (4- Met hox -%henyl )-1 Hindol e-2-carboxylic acid
{1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1joct-8- yl)-ethyl]-piperidin-4-yl}-amde
4- ( 6- Met hokRyrisin-4-y 1-Bdgle2-carbaxylitoncid [1-(2arepsryl-yhethybipiperidin-4-yll-amide
{1-[2-(3-hydroxy-8-aza- bicyclo[3.2. i

Jett-8-yl)opt ey i - : Q% M5 LglC 25 0 XML C
20t d [ (2B RRR Dl RSy S s PR SRR

4- Met hoxy-amieé o[ b] t hi ophene- 2- car boxyl i ¢ aci d
j1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-am de

4- 1 sobut o [ - QHRfHRIBR= id B-@%igéridin-1-yl-ethyl)-piperidin-4-yi)-
[1-(2-az eﬁﬁﬁ ﬁdgﬁ@: ) - pi ggrzuzﬁi&ﬁéﬁﬁﬁ%'d ﬁa(rén"c;)'i(f% r yhethyl)-piperidin-4-yi]

4- | sobut 0x@Minzo[ b] t hi ophene- 2- carboxyl i ¢ aci d

[ 1- (2- pi peridin-1-yl-ethyl)-piperidin-4-yg- am de’

4- Met hoxy-h@uaéth erylC PH-RRISL2-SarBSlyfic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}-

[ 1- (2-azepan-1- ytlw}?thh_yslr))c- pi peri din- 4-Y$(I: ]- a{m'{dé W 23)9{ pBl. A cggrpo&’;ld
accor di ng ARSTdiRBRAMEe t he preceding clains for use as a pharmaceuti cal
for the prevention, anelioration or treatnent of an autoi mmune or

4-(4-Ethoxy-phenyl)-1H-indoie-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 acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}~
piperidin-4-yl}-amide

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1{2-(3-hydroxy-8-aza-bicyclo{3.2.1}oct-8-
yl)-ethyl]-piperidin-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-yi}-ethyl}-piperidin-4-yi}-amide

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
4-Methoxy-benzo[blthiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl}-piperidin-4-ylj-amide

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

amide

4-1sobutoxy-benzo[blthiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-
amide

4-Methoxy-benzofuran-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide



I nfl ammat ory di sease or condition. 5. A conpound according to any one the
preceding clainms 1-3 for use as a pharnmaceutical for the prevention,
anelioration or treatnent of HV infection or AIDS. 6. A process for the
preparation of a conpound of forrmula (I) conprising: (a) reacting a
compound of formula (I11): R RZ O~ORI- 9 (111) wherein R' is Hor a |ower
al kyl group, with a conpound of fornmula NH2-X-Q Y, the groups R R9, Z, X
Q and Y being as defined in claim1l; ar3gb) for the preparation of conpounds
of formula (1) wherein X is piperidin-4- yI and Q is -CH2-CHr, and Y is a
group having the formula -NR7RB wherein N, R7 and Re are linked to define

collectively a heﬁ\%@g&ﬁ-ld%ogﬁﬂing tg%h!g&%doaf rﬁ@s'dhﬁé'olalrhf ydilg,gg

het er ocycl Oal kyl roar et erocycl oal ky reactlng a
conpound gfhafreacautical for tie pr@enmawmdn or U Qf')ﬁn\ﬁ-liqifﬂ@]u@%ﬁlbound of

fornmul a N"Waﬁﬁnatéﬂ‘?ﬁfs@éé%cg%g%?n e are as defined above and R RO and Z are
earlie

as defined for the preparation of conpounds of fornmula
(I') wherein X is piperidin-4-yl and Q is CH2-, reacting a conmpound of

formula (\g: R Z Neofiind according to any one the preceding claims 1-3 for use as a
pharmaceutical for the prevention, amelioration or treatment of HIV infection or AIDS,

6. A process for the preparation of a compound of formula (I} comprising:
(a) reacting a compound of formula {lIf):
R
o
A\
R9 z OR"
i)

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

()] for the preparation of compounds of formula (1) wherein X is piperidin4-yl and Q

is -CH,~-CHz-, and Y is a group having the formula -NR;R; wherein N, R; and Rgare linked to
define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalkyl, heteroaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula (IV):

R
\ ¥
25O
(V)

with a compound of formula NHR;Rz, wherein R; and R; are as defined above, and R, R9
and Z are as defined earlier; or



RO MM in which R R9 and Z are as defined above, with a conpound of
formula HO-CHZ-Y, in which Y is as defined earlier; or (d) for the
preparation of conmpounds of fornmula (1) wherein Ris an optionally
substituted aryl group, appropriately substituting the Br group in a
compound of fornmula (VI) for said substituted aryl group: Br Z 14N-X-Qvy

RO (A) wherein Z, R9, X, Qand Y are as earlier defined; and recovering the
resul tant compounds of fornmula (1) in-88e or salt form 7. A conpound
obt ai nabl e by the process of claim’5. 8. A pharnmaceutical conposition
conprising a conmpound according to claiml in association with a

phar maceut(gcal | y foegrpyregdrationidf vempoumtis 68fofmutd (1) Wheréla X ie biperigin @R amrQ
according.tq.claiml in the manufactyre of a nmedi canent for wuse In the
treat nent '%8H§nfeaETP8iarﬁﬁmP8“6‘?°&ﬁF‘P@%§ét ory di sease or condition. - 239 10.
Use of a conpound according to claiml in the manufacture of a nedi canent
for wuse in the treatnment of HIKF infection or AIDS. 11. A nethod of

i nhi biting chenoki ne receptors macr ophage protein or of reducing
inflammtion in a subject in péed such,@reat ment, which nethod conprises
adm nistering to said subject ; -4 a of a compound according to
claiml1. 12. A nmethod of tresafisi0 i nf\,a torjyyor autimmune di sease or
condition, conprising adm nR8tering to sHi d\subject an effective anount of

a conpound according to

V)

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) 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 (VI)
for said substituted ary] group:

Br

RY z H—-X—Q“‘"Y

(VD)
wherein Z, R9, X, Q and Y are as earlier defined;

and recovering the resuitant compounds of formulz (I} in free or salt form.
7. A compound obtainable by the process of claim 5.

8. A pharmaceutical composition comprising a compound according to claim 1 in
assoclation with a pharmaceutically acceptable diluent or carrier.

9. Use of a compound according to claim 1 in the manufacture of a medicament for
use In the treatment of an autoimmune or inflammatory disease or condition.



claiml. 13. A nethod of treating H'V infection or AIDS, conprising
admnistering to said subject an effective anmount of a conmpound accordi ng
to claim1. 14, Use of a compound according to claim1 in conbination with
one or nore agents selected from nethotrexate, an anti-TNF agent, an
anti-1L-1 agent, a nucl eoside or non- nucl eoside reverse transcriptase

I nhibitor, an H'V protease inhibitor, fusion inhibitor and antiretroviral
agent for the treatment of an inflama@@8y or auti nmune di sease or condition

or HV or AlDS.

10. Use of a compound according to claim 1 in the manufacture of a medicament for
use in the treatment of HIV infection or AIDS,

11. A method of inhibiting chemokine receptors or macrophage protein or of
reducing inflammation in a subject in need of such treatment, which method comprises
administering to said subject an effective amount of a compound according to claim 1.

12. A method of treating an inflammatory or autimmune disease or condition,
comprising administering to said subject an effective amount of a com pound according to

claim 1.

13. A method of treating HIV infection or AIDS, comprising administering to said
subject an effective amount of a compound according to claim 1.

14. 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 for the treatment of an inflammatory or autimmune disease or condition
or HIV or AIDS.



