16

15

20

WO 2008/058867PCT/EP2007/061921 SUBSTITUTED 4-IMIDAZOLES
The present invention relates to compounds of formula I X\\t( (R2),,

vwwheoeitsiRds hydrogen or lower alkyl; 5 R2is hydrogen or lowsr aikgdpR8is 521

hydrogen, lower alkyl, lower alkoxy, phe_:ﬁytoxy, benzyloxy, halogen or
lower alkyl substituted by halogen; R4is hydrogen or lower alkyl; Xis
-CH2-, -CH- or -0-; 10 Yis -CH2-, -CH2CH2-, -CH- or a bond; when Xis
-0-, then Y is -CH2-; is -CH2- or -CH-; is 1 or 2; when m is 2, R2 may be
the same or not; is 1 or 2; when n is 2, R3 may be the same or not; 15 and
to pharmaceutically acceptable acid addition salts.  The invention
includes all racemic mixtu%@hﬁgj@@g[%qm%@@@antiomers and/or
optical isomers.  In addition, all tautomeric forms of compounds of
formula | are also encompassed by the present invention. 20It has been
fotag-that the emopovhds of formularidsavéeangded affinity to the trace
amine associated receptors (TAARS), especially for TAARL. The
compounds may be used for the treatmeg epression, anxiety
disorders, bipolar disorder, attention defi¢it hieractivity disorder (ADHD),
stress-related disorders, psychotic disprders such as schizophrenia,
neurological diseases such

wherein
R is hydrogen or lower alkyl;

R’ is hydrogen or lower alkyl;

R’ is hydrogen, lower alkyl, lower alkoxy, phenyloxy, benzyloxy, halogen or
lower alkyl substituted by halogen;

R* is hydrogen or lower alkyl;

X is =CH-, -CH- or -O-;

Y is ~CH;-, -CH>CHs-, -CH- or a bond; when X is ~0O-, then Y is ~CH;-;
Z is ~CHa- or -CH-;

m is 1 or 2;: when mis 2, R? may be the same or not;

n islor2; whennis2, R’ may be the same or not;

and to pharmaceutically acceptable acid addition salts.

The invention includes all racemic mixtures, all their corresponding enantiomers
and/or optical isomers.

In addition, all tautomeric forms of compounds of formula I are also encompassed

by the present invention.

It hés been found that the compouﬁds of formula I have a good affinity to
the trace amine associated receptors {TAARs), especially for TAARL.
The compounds may be used for the treatment of depression, anxiety disorders,
bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related

disorders, psychotic disorders such as schizophrenia, neurological diseases such

POP/02.08.2007
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POP/02.08.2007 WO 2008/058867PCT/EP2007/061921 as Parkinson's
disease, neurodegenerative disorders such as Alzheimer's disease,

wepilspsysasigraine, hypertension, substance abuse and met&IEaliEr2067/661921

disorders such as eating disorders, diahetes, diabetic complications,
obesity, dyslipidemia, disorders of energ§7 consumption and assimilation,
disordletsediel drattianetinn digbribadiy telispelaturechameobtasis; diserders
Qlaisep andcleadian vm. Apd cAiRUassUIAL AROIIeR: cacrs <10P
clRsgical bi genlcg ines (serotonin, norepinephrine, epinephrine,
@éﬁé%éisﬁr%m#ié‘?%%w RaptRlied a8 ebroiadsrtdrain the
Qﬁmfalila@raﬁ f@ﬂgg}h@fﬁ&aﬂgﬁfwﬁﬁﬁm@[&iﬁ@%ﬁ?@ﬁm _ ﬁﬁ?@gﬁ
s well as their radation tqQ.and reuptake after release are tight
A R A R T TR B, e
respisisidafoditeedattered brain function under many pathological
conditions [2:6L1AsseconGlassahendegenons AR GAFIReundsshene,
P called tﬁace amig§§ TAS) sig{pifi ntl¥ overlag with[ ttet}e.cl%ssical

r

opamine, Nstamine 1mg?rt 1roies a ngu oiransm in (icentral and
biogenic amines re INg structure, metabolism and subcellular

Iperaikz e nerFhes Fasseind Udd pety ramthsels Bod Sphehyletalanilive, degradation

yRtamingaRfoctleRaming; &g theyAre. Presephinthemmmalianbiogenic
nervous %/stem a'i; enerallﬁgll%\%ert evaejls than cla§sical biogsnic amine§1
I :

T TP 89 UISTISIHAS SR iikac o VaroUS oy ehiate disaatgosicd
likadithizophrenfeserwth d elase oioni Pz} avids foriothemepmididenddike-called trace

aftgntionrdefigy hyparacivity ASerdeR MigRNS eadaehen BN Structure,
disease, substance abuse and 20 eating disorders [8,9].  For a long
firsebrlisapadiubedbpterertizsnry bhenhypotrdsédaEsdibn
@Bgﬂ?[ﬁﬂﬁﬁﬂ%‘ﬁ@ﬁ?&m%@fﬂﬂ |§)§6t%ﬁaﬁilﬁﬁl ?191(5 ites; iﬁk@ﬁﬁe@dﬂﬁf@fﬂ&ﬂl@ﬁfﬁali&n
and other mammals [10,11]. Accordi the pharmacological effects o
e DA Ll e W e oIS By of
classita¢ 2B sisgelaoammsehiditddotrijiaring et ve dasecihibiting
HRIESBHRIAKS M BypretassreAGHD oW theltBGeRi Qs Ystams { Udi:it 3].
Fhis wiew ehanged significanth, wit he tecent dentificaton. of several .
members 6f Aover a?ﬁffi}noef S the trace amine assoeiated e &
retioptdire (TANRE) [7,14]. There are 9 TAAR genes in human (including 3

gztilg@g%n@% m}@@@m%ww@gtﬁgd(mw&eﬁ Hy PSBI @t%%ea&b?ﬁel
ene not.cantain ro Ith,one exceptio contains
B h el be e ol et adv ol
sedwiént. e phly Dgehdtid setadiogbhip op thaneceprorbeifnst, #hTAs
agreseeut wishamideRthGRSRIRhaEMasarh AresHRas cermparison

nd pharmacolgqgical data suggest that these receptors form three 35
RN R E e R N G ke
(TrsRiactingighithcbniserverkdetywesrs hoindaid Aidodentsdhaslactivate

SANRLME GRS mWEL2A08ABEBRIR T AERZAIBRLAZdr 2 3ovel family
Dysregulation of TAs was shown, to contribyte tq the aetiolggy of various
6 R k6 RSB 1 OLRE RIEEh b SR P pel SRR
diséRigrmsuinstanca dbwbe]iPatknsohigdiseasd, imigraina headache,

HREiseroeiRiJneiabelic disaidersand NRIGIARTAML lgaRdahave a
ﬁi%h ,étgntllgél%foroi%%@treatmento t\%ese dise ses.H T ereb‘%re,t ereis

SHO A Nty aRE (P THAFES IR S A G HEO HF RS W M B8 Biated

seceplorsnosomal segment. The phylogenetic relationship of the receptor
genes, in agreement with an in-depth GPCR pharmacophore similarity
comparison and pharmacological data suggest that these receptors form three

distinct subfamilies {7,14]. TAARI is in the first subclass of four genes (TAARI-

4) highly conserved between human and rodents. TAs activate TAART via Gas.
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‘receptors form structurally and 5functiorally distinct subfamilies of novel G

otein-coupled receptors..Genomics 85, 372-385. Objects of the
gresénﬁffﬁ%c%ﬁu?ﬁgaé’% t Eomblotih SrrerAtlEcTariant wmpbeienive,
mediphmgntsybasied anlacoepbugddn dgeontandtawidothedisclpeutend

 and theltpraduichion as 0 Welhashesp sfcomppnds of formula lin

the control or prevehtion of illnesses such as deépressmn, anxiety
YisofdademBibbiar drdol 5 trertiariaefeierigisdrsctmitysdivordancturally and
stressrrelatefydisarde ssbRsyLhouc diserders such@pRENZOPIR N b0 mics 85,
neug%)_ ical diseases such as Parkinson's disease, nheurodegenerative
disorders’such as Alzheimer's disease, epilepsy, migraine, hypertension,
substance abuse 15 and metabolic disorders such as eating disorders,
di alﬁ&mtmﬁéﬁm;@mm [dhﬂﬁfb@lﬂs A0 besﬂ?;yc@lwiﬂidﬁ B ﬂ)rﬁ@&@fg eksiPfanufacture,
I CYa[IA0NY gl%&égbotlon and assimilation, disorders, and malfunction of body |
temperature homeosiacks HaardsreSF %?836%1%' gﬁ%@?ﬁ%ﬁ PRI Brpguction as
weHréfiohageardcaisprdeds of faanuln kifirkt aspedtpthere is provided a
ARG Affarmula RA-JWhatein, As iydrReeR O Al R2iS ention
d%%.ﬁali%/l; R3is ,1,:7-a|kﬁl, Cbrallcoicy, phenylory, benzyloxy, halogen or
R ﬁ%ﬁ%@tﬁ%&w SISO BP e T 0aMEIS9g8 2EH2-,
sd@q@cgﬁ,@e;uw’d@@dzﬁse@kizﬁxﬁ% Gaekipemds dikvase Xisudddherriie
diserdés such as A}zheimer’s‘ disease, epilepsy, migraine, hypertension, substance abuse
and metabolic disorders such as eating disorders, diabetes, diabetic complications,
obesity, dyslipidemia, disorders of energy consumption and assimilation, disorders and

malfunction of body temperature homeostasis, disorders of sleep and circadian rhythm,

and cardiovascular disorders.



Is -CH2- or -CHR2-; if R2 occurs twice simultaneously for X and Z being
CHR2, then R2 may be the same alkyl or not-, is 0, 1 or 2; when nis 2, R3
may be the same or not; and to. pharmaceutically acceptable aC|d addition

- salts, with the exception of the following compounds

1- (1H imidg701-4-ylmethyl)-1,2,3,44tetra-hydro-quinoline and 1-
(3H-imidazol-4-ylmethyl)-2,3-dibydro-IH-indole. - 4b - In‘a second aspect,
there is provided a process for preparation of compounds of formula l.
which process comprises a) reductively aminating a compound of formula
and a compound of formula to a compound of formula  wherein RI, R2,
R3, n4, K X, Z and n are as defined in c first aspect, or - 4c -

" In a first aspect, there is provided a compound of formula

, o
HN’\{
Rl o N
4
(R); v
wherein
R! is hydrogen or Cy.ralkyl;
R isCuallyl _ |
R s C;.y—aikyl . ralkoxy, phenyioxy, benzyloxy’, haiogen or '
‘ C) 7-alkyl substituted by halogen, '
R is hydrogen or Cl.ralkyi
X 15 ~CHy-, —CHR ot —~O-;
' is ~CHj-, ~CH,CH,- or a bond; when X is --O-, then Y is ——CHZ -
Z is ~CHy- of ~CHR?; . S -
' if R* occuts twice szmuitaneously for X and Z bemg (.THR2 i:hen R? may
' bethe same alkyl or not; '
o is 0, lorz when nis 2, R® may be the same or not;

and to pharmaceuticaiiy acceptabie acid addition salts, thh the exceptlon of the

foﬁowmg compounds

1-(1H-imidazol-4-yimethyl)-1 2.3 4-tetrahydro- quinoline and
1-(3H-imidazol-4- ylmethyl) -2,3- dxhydro 1H-indole.



reductively aminating a compound of formula and a compound of formula

to a compound of formula wherein RIl, R2 R3, R4, Z and n are as defined

in the first aspect, or c) reductively aminating a compound of formula and

a compound of formula - 4d - to a compound of formula X.Y.Zandn
are as defined in the first aspect- and 4b - if desired, converting the
compounds obtained into pharmaceutically acceptable acid addition salts.
The preferred indications using the compounds of the present disclosure

are depression, psychosis, Parkinson's disease, anxiety and attention

deficit hyperactivity disorder (ADEID).  As used herein, the term "low ds of
aIkyI"[darmtesﬁcsauﬁatbd“@tm@h‘tﬂ<Bﬁb‘raﬁéhéﬂ feRay! @‘F&dﬁ%&i}ﬁ%&mh‘*”n 20
from 1t arbon atom mple, methyl, ethyl, propyl, isopropyl,
Aot bui VL Dbty T, t é i I%ﬁ% the like. Preferred alkyl groups are

groups witthkiiv4i g%bgmat@ﬁg,ompound of formula

and a compound of formula

toa com?ound of formula

X 1-2

wherein R, R%, R3, RY, X, Z and n are as defined in the first aspect, or



As used herein, the term "lower Amy" denotes a group wherein the alkyl
~ residue is as defined above and which is attached via an oxygen atom.
As used herein, the term "lower alkyl substituted by halogen" denotes an
alkyl-group as defined above, wherein at least one hydrogen atom is
replaced by halogen, for example CF3*CHF2, CH2F, CH2CF3,
CH2CH2CF3, CH2CF2CF3 and the like. The term "halogen" denotes
chlorineiodine fluorine and bromine.  The term "pharmaceutically
BI&R]&%}&Q %gg&l 5%&% W@?ﬁ:ﬁwﬁﬁﬁs with inorganic and organic
aC| §, such as hy roc ric ac , hitric acid, sulfuric acid, - 5 - phosphor c
-aC|d CItI‘IC acid, formic acid, fumarlc amdmatem acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic=agidp-toluenesulfonic acid and the
like. Preferred compounds R tarm] Jaredhose, wherein Xis CH2 and Y
- is.a bond. Such compounds are 5™ ™ .y
(RS)-1-(1H-imidazol-4-ytmethyt)-2-rnethyl-2,3-dihydro-1H-indole
and igggﬂgygﬁggmrm%thyl) -2,3-dihydro-1H-indole
5-bromo-1-(1H-imidazol-4-ylmethyl)-2,3- d|hydro 1H-indole 5-chlo ro- 1 -(
1H-imidazol-4-ylmethyl)-2,3-dihydro- hin
(RS)-5-chloro-1-(1H-imidazol-4-yEmeth 2 methyl -2,3-dihydro-1H- mdole
In. 7-ethyl-1-(11-1-imidazol-4- ylmet) 1\1\,3 dihydro-I1-hindole 4-chloro-1-(
1H-imidazol-4-ylmethyl)-2,3- Hydre: ndole 1- (1
H-imidazol-4-ylmethyl)-5-methoxy+2,3-¢
-imidazol-4-ylmethyl)-6-methoxy-2,3- di ydrlféE | H- indole 1-(1
H-imidazol-4-ylmethyl )-7-methoxy-2,3-dihyd ro- 1 Fl-indole 15 1- (1
to Heimigazod- 4t fmathy|)-5-methyl-2,3-dihydro-1H-indole _
1-(IFl-imidazol-4-ylmethyl)-4-methory-2,3-dihydro-1H-indole
7-chtoro-1-(1I-1-imidazol-4-ylmethyl}s ,3-dihydro 1H-indole
1-(1H-imidazot-4-ylmethyl)-6-methyl-2, dro;11-1-indole
(RS)-1-(1H-imidazol-4-ylmethyl)-8imethy/l- (ﬁwdro 11-1-indole 20
5-fluoro-1-(1H-imidazol-4-ylmethyl)-2, 3- cllﬁydro 1F1-indole '
6-fluoro-1- -(1H-imidazol-4-ylmpethy 2‘53d|hydro 1H-indole 5,6-difluo ro-1 -(
- 1 H-imidazol-4- ylmeth)}fﬁ 73] iro-.
(RS)-5-fluoro-1-(1H-imidazol-4= Imet yl)-2-methyl-2,3-dihydro-1H-indole
1-(1H- |m|dazol 4- ylmethyl) -7-methyl-2,3-dihydro-IH-indole or 25
wherer-RimaZol- Ry%@tﬁw)ammfeﬁmﬂz@aihyoﬁbstmsacmdme Preferred
compounds of formula | are those, wherein X is CH2 and Y |s CH2. Such
cop)petinds dyafiRa)ihf 4 ddmipidazolfeyinueih
y1)-2-methy1-1,2,3,4-tetrahydro-quinoline 30 ‘
(RS)-6-fluoro-1-(1H-imidazol-4-ylmethyl)-2-pethyl-1,2,3,4-tetrahydro-quin
oline 1-(3H-imidazol-4-yImethyl)-1, 3 At F%‘hz/dro -quinoline
6-bromo-1-(1H-inaidazol-4- yln(f%thy )@c 4-tdtrahydro-quinoline
(-)-1-(11-1-imidazol-4-yImethyl)-2- methyl-1,2 "3,4stetrahydro-quinoline
5-benzyloxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline 35.
7-bgpzyigxsdaiiridagal-4-yimethyl)-1,2,3,4-tetrahydro-quinoline or
1-(11-1-irnidazol-4-ylmethyl)-5-phenory-1,2,3,4-tetrahydro-quinoline. WO
2008/058867PCT/EP2007/061921 - %E

LB




Preferred compounds of formula | are those wherern XisOand Y is CH2.
Such compounds are
4-(1H-imidazol-4-y1methyl)-3,4-dihydro-214- benzo[l 4]oxazrne 5 (RS)-4-(
1H-imidazol-4-ylmethyl)-3-methyt3#-dihydro-2H-benzo[1,410xazine or (-
)-4-( 1 H-imidazo1-4-ylmethyl)-3-methy1-3,4 -dihydro-2 H-benzoll ,4
oxazine. Preferred compounds of ormula | are those, wherern Xis CH2
| uch compounds are

QO%Q%EHX ﬁrﬂ%g f)4m -y methyl) -7-methoxy-2,3,4,5-tetrahydro-1H-benzo[blaze

pine or 1 - ( 3 H-imidazo1-4 -ylmethyl)-2,3,4,5-tetrahydro- 1 li-benzo [bJ

azepin e. The present compounds of forpiula | and their
pharmaceutically acceptable salts can tm ared by methods Icnown in
the art, for example, by processess I Below, 15 which process

comprises a) reductively amrnatlng ac mp nd of formula .(R2) Il and a
compound of formula lii 20 to a-egmpound Bf formula wherein R.', R2,
R3, R4, X, n and m are a&defifyed gbove; or - 7 - b) reductively

- aminating a compound of formute % i

e T30 T2 w3 nd o . ] ~ i
wherein RY, R7 R, RY, X, Y, Z and n are as defined in the first aspect; and

if desired, converting the compounds obtained i istie pharmac:euucaﬂy accep*abie

acid addmon salts.

The preferred indications using the compounds of the present disclosure are
depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity

disorder {ADHD).

As used herein, the term "lower alkyl” denotes a saturated straight- or branched-
chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

As used herein, the term "lower alkoxy" denotes a group wherein the alkyl residue is

as defined above and which is attached via an oxygen atom.

As used herein, the term "lower alky] substituted by halogen” denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for

example CF;, CHF,, CHE, CH,CFs, CHyCH,CFs, CH,CF,CFy and the like,
The term “halogen" denotes chlorine, iodine, fluorine and bromine.

The term "pharmaceutically acceptable acid addition salts” embraces salts with

imorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
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and a compound of formula 5 to a compound of formula wherein
121, R2, R3, R4, m and n are as defined above, or c) reductively
waminakege compound of formula R2 (R3)n iS (R2)m-1 VI J&Rangy
compound of formula Il to a compounQSO_f formula WO
2008/058867PCT/EP2007/061921 -8 wherein re, R2, Ri, Ri, Y nnand n
%ﬁo@ﬁ%@f&%ﬁi?g%@é&i@QOrmiE qgﬂfﬁﬁn&ﬁ@ﬂ@ﬂjﬁ‘ﬁa}a‘? £9m QQH{}da%id, succinic

obtained into pharmaceutically acceptable acid addition salts. .
acld, tartaric agd, methane-su%o%xc aczcE p-toluenesu g)mc ac1csi and the like,

A07/061921

Preferred compounds of formula I are those, wherein X is CH; and Y is a bond.
Such compounds are
{RS)-1-(1H-imidazol-4-ylmethyl)-2-methyl-2,3-dihydro-1H-indole
1-(3H-imidazol-4-ylmethyl}-2,3-dihydro-1H-indole
5-bromo-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
5-chlore-1-(1H-imidazol-4-ylmethyt)-2,3-dihydro-1H-indole
(RS)-5-chioro-1-(1H-imidazol-4-ylmethyl)-2-methyl-2,3-dihydro-1H-indole
7-ethyl-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
4-chloro-1-(1H-imidazol-4-ylmethyl}-2,3-dihydro- 1 H-indole
1-(1H-imidazol-4-ylmethyl}-5-methoxy-2,3-dihydro-1H-indole
1-(1H-imidazol-4-yimethyl)-6-methoxy-2,3-dihydro-1H-indaole
1-(1H-imidazol-4-ylmethyl}-7-methoxy-2,3-dihydro-1H-indole

1-(1 H—imi.dazol-zi—y] methyl)-5-methyl-2,3-dihydro-1H-indole
1-(1H-imidazol-4-ylmethyl)-4-methoxy-2,3-dihydro-1H-indole
7-chloro-1-(1H-imidazol-4-ylmethyi)-2,3-dihydro-1H-indole
1-(1H-imidazol-4-ylmethyl)-6-methyl-2,3-dihydro-1H-indole
(RS)-1-(1H-imidazol-4-ylmethyl)-3-methyi-2,3-dihydro-1H-indole
5-fluoro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
6-fluoro-1-{1H-imidazol-4-yimethyl)-2,3-dihydro-1H-indole
5,6-difluoro-1-(1H-imidazol-4-ylmethyi)-2,3-dihydro-1H-indole
{RS)-5-fluoro-1-{1H-imidazol-4-ylmethyl)-2-methyl-2,3-dihydro-1H-indole
I-(1H-imidazol-4-ylmethvl)-7-methyl-2,3-dihydro-1H-indole or
1-(1H-imidazol-4-ylmethyl)-4-methyl-2,3-dihydro-1H-indole.

Preferred compounds of formula I are those, wherein X is CH; and Y is CH,.

Such compounds are
(RS)-1-(1H-1tmidazol-4-ylmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
(RS)-6-fluoro-1-{1H-imidazol-4-ylmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
1-(3H-imidazol-4-ylmethyl}-1,2,3,4-tetrahydro-quinoline
6-bromo-1-{1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline
(-)-1-(1H-imidazol-4-ylmethyl)-2-methvl-1,2,3,4-tetrahydro-quinoline
5-benzyloxy-1-(1H-imidazol-4-ylmethyl}-1,2,3,4-tetrahydro-quinoline
7-benzyloxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline or
1-(1H-imidazol-4-ylmethyl)-5-phenoxy-1,2,3,4-tetrahydro-quinoline.
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5The compounds of formula | may be prepared in accordance with the
process variants as described above and with the following schemes | - 4.

whhgsliskting materials are either commercially available, are@thgvige ns1921

Icnown in the chemical literature, or may be prepared in accordance with
methods well known in the art.  (R2), Scheme 1 describes the reductive
amination using a 1,2,3,4-tetrahydroquinoline (X=CH2) or a
3,4-dihydro-2F-1-benzo[1,4]oxazine (X=0) of formula Il as amine

dsripere A ERaUS idasBIdad- s Biskaiadisyae Srs O and Y is CH.
(mﬁlaz@igoﬂﬂce alkylketone of formula 11l as carbonyl component. 20 WO

0 / 1 2 2 NaCNBH3
% %%IO r§§6 eme E cryltigsct%?%%&é%e an(iméfggr%gu%ﬁ\ an indoline
é@ﬁpﬂj&hﬁé@“&ﬁ%ﬁe%%ﬁ%ﬁ(@h% oreerhdid Axdie-2H- bemo 1,4]oxazine or

imjdazole-dncarhoxaidelye) or- (ridaznke dhyd)oatkylketen g of it 1|
as carbonyl component. The indoline compounds may be prepared by

reduction of the corresponding indole analogues of formula V. Method 3
Preferred compounds of formula 1 are those, wherein X is CH; and Y is CHLCH,.

Such compounds are
1-(3H-imidazol-4-ylmethyl)-7-methoxy-2,3,4,5-tetrahydro- 1 H-benzo{blazepine or
1-(3H-imidazol-4-ylmethyl}-2,3,4,5-tetrahydro- 1 H-benzo[bjazepine.

The present compounds of formula I and their pharmaceutically acceptable salts

can be prepared by methods known in the art, for example, by processes described below,

which process comprises

a) reductively aminating a compeund of formula

N
R @: j/(Rz)
X

and a compound of formula

o I

\([*5
L

to a compound of formula

wherein R', R, R’, R*, X, n and m are as defined above, or |



VI1-2 15 Scheme 3 describes the reductive ainination using an indoline
compound (-X-Y- = - CH2-) or a 1,2,3,4-tetrahydroquinoline compound
wsn¥gaseber2-CH2-) or a 3,4- dihydro-2H -benzo [1,4]oxazing-¢arpRetRe oz
(-X-Y- = -0-CH2-) of formula VI as amine component and
imidazote-4-carboxaldehyde or (imidazo”lé-“4-y1)-a|kyl-ketone of formula
WO 20080 ARRTE CTIRRRILUARHERT cdnka 20 carbony
component. The a}%lno compounds can be prepared from the
corresponding 1.,3-dihydro-indo1-2-one compound (-X-Y- = -CH2-) or a
3,4-dihydro2( | H)-quinolinone compe ﬁ)(%x = -CH2-CH2-) or a 21-I-
l,4-benzoxazin-3(4H)- one comffﬁ @ 2 ="0-CH2-) of formula VII by
addition of a Grignard reagent 5 follo¥Wed by redugtion. Method 4 Scheme
4 VIl functional group transformation FG1 -> Ra XI PG = a nitrogen

RERIEGHNG YrAUPsstARlS fa conditions

0 I

5 toacompound of formula

wherein R', R, %, R*, m and n are as defined above, or

¢) reductively aminating a compound of formula

10 and a compound of formula

o 11

to a compound of formula
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used to transform FG1 into R3, e.qg. tert-butoxycarbonyl (BOC) 10 In
cases where the starting material bears a reactive functional group (e.g. a
WSS hyeHaxy group) on the aryl ring, it may be possible to PeLREM A 107061921
functional group transformation before carrying out the reductive
amination step. In order to carry out the désired functional group
transformation it will frequently prove advantageous to first protect the 15
nitrogen atom which is subsequently requir onarticipate in the
reductive amination step. For instancg’_thi nit%gen atom may be
protected by conversion to a tert-butyl ¢ rbar[?‘iéalte moiety. Examples of
functional group transformations inctuge"cgrmon functional group
transformations already descffoed]] the chemical literature, such as WO
2008/058867PCT/EP2007/061921 fransfo ion of PG' = hydroxy to R7=
alkyl ether by treatment with a base such as sodiulhydride and an
alkylating agent such as an alkyl halide. Another possible functional group
treimstonrrRAtivH IS, th Xransformbtiar:af BEhedyistrexyitd R3 = aryl ether by
treatment with an aryl boronic acid and copper(ll) acetate according to the

5 methogtgfEvansatah(TREBRSHANL SPa 8981 89 RA3 1294001 sQlation 1
aarggd gggfg:ar;[ig)arf of the compounds Isolation and purification of the
com‘poun(?s' dA& intermediates described herein can be effected, if
desired, by any suitable separation or purification procedure such as, for
example, filt RGBSR OERy/ekallpati OR FEhaFif BrieRismeaphly, the process
thinidayersiGeehibadaiography wHhick-eptoehigoatagraphy, Phe pakativetawrials
Qr.high-pr o[¥] atogr r a combination of th )
L B Tl Mo, or
Brobedared isasdssdaa ety ierasdinds weasrapay fows and examples
herein below. However, other equivalent separation or isolation
%%&}e(géjies could, of course, also be used. Racemic mixtures of chiral

ds of formula | can be 15 separated using chiral HPLC. Salts of
compounds of formula | The éerapisuhds of formula | are basic and
may be converted to a corresponding acid adgitisysalt. The conversion ig
accomplished by treatment with at 20 least a@'stoichiometric amount of PnyR

appropuate :;E]sucl;l as rlydro icracid, H%ﬁ%%\l"omic acid, StHfur

4

agit);A : nd the like;ardorgafiic acids sudh asm
acetic aeid, pyoRionic acid, glycolic-acid, pyruv id, oxalic-#fCio i

acid, malonic aci&f)squinic acid, maleig,acid, ﬁg%% 2 é%i)d,

citric acid, benzoic acid, cinnamic acid, mandelic acid, methaneésultnigz, :
acid, ethanesulfonic acid, p- 25toluenesulfonic acid, salicylic acid and the'
flkBemydidasiyithetherdage isudissvioadsmnan insf bigarizdolyenpEneiX=CH,)
as dieihyhethero pthyhasptaRxchigreform, sthaneharmethaneldathnt and

like, and the acid d,in a similar solyent. The temperature i

Ao B O o Do e S G e AR 1T o corbonyl
spoirtarrasdusly or may be brought out of solution with a less polar solvent.
30The acid addition salts of the basic compounds of formula | may be
converted
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to the corresponding free bases by treatment with at least a stoichiometric
equivalent of a suitable base such as sodium or potassium hydroxide,

whBolassikigL £arbonate, sodium bicarbonate, ammonia, and thgéi}(&.pg@)'l;}égml

compounds of formula | and their pharmaceutically usable addition salts
possess valuable pharmacological prop’e?tl“es. Specifically, it has WO
2908/¢ 5§867PCT/EP2007/061921 12 - been found that the compounds
of thé present invention have a good afflnlty to the trace amine associated
receptors (TAARS), especially TAARic-ﬁﬁééompounds were investigated
in accordance with the test given hereinafter. Materials and Methods 5
Construction gf TAAR expression plasmids and stably transfected cell
lines Fogthe-€6 structlon of expression plasmlds the codlng sequences of
hum . '

Fidelity PCR System (Roche Diagnostics) was ft) used with 1.5 mM Mg2+
and purified RERgprpoducts were cloned into pCR2.1-TOPO cloning vector
(Invitrogenyfétieoiing the instructions of the manufacturer. PCR products
were subcloned into the pIRESneo2 vector (BD Clontech, Palo AIto i\%R‘g
California), and expression vectors were seﬁ@@ﬁf‘é%nﬂed beforer’

introdygtionin cell lines. 15 HEK293 gells (ATG % RL-1573) were | H
caifH ssentiall) as.desgeribegf L demann et a 05) orffieyr” ™ (R
generation of stably / transfected ¢ I lines HEKQ%Q,% cells Wgarét NS ¢ "

with the pIRESneo2 expression plasmigls containiig the TAAR codlng
sequences (described above) with Lipofectamine 2000 (Invitrogen)
according to the instructions of the manufactuféf, and 24 hrs post
transfection the culture medium was supplemented 20 with 1 mg/m1 G418
(Sigenz, Blsshkb Sty erthredycAftenaicnltwiegperiod ofaboub Afud Clonesne
warg deelatediosnanded.anghiesied for respeNsivERess Eﬂﬁf@%l@r@'?ﬁsalkyl—

%ﬁll com und rchas d from Sigma) with the cAMP Biotrak Enzyme
QLR A TS PSSR ARTRREHARY TBROIAL thE RRFRUBLTgH Bispared
broeédmelmﬁﬁldedl‘mgsmdnmmaﬂum dylonsadlGnal gelMines which
displayed a stable EC50 for a culture period of 2515 passages were used
for EII iubsequent studies. Membrane preparation and radioligand binding
onfluence were rinsed with ice-cold phosphate buffered saline
without Ca2+ and Mg21. containingSBamM3EDTA and pelleted by
centrifugation,_at 1000 rpm for 5 min at 4 30 C. The pellet was then
wash Gce-cold phosphate buffered saline and cell pellet was

frdfe’m ly by immersion in liquid nitrogen and stored until use at
-80 C. Cé I p tmi\yas then suspended in 20 nil HEPES-NaOH (20 mM),

pH 7.4 con ining 10 InM EDTA, and homogenized with a Polytron (PT

3000, Kine?&iﬂ ot ;gggip[g"gpm for 10 s. The homogenate was
centrifuged®at 48 OO‘Oxg for 30 min at 4C and the pellet 35 resuspended i R*
20 ml HEPES-NaOH (20 mM), pH 7.4 containing 0.1 luM EDTA (buffe A)f
and homogenlzed Wlth a Polytron at 10 000 rpm for 10 s. The

Na OAC) N Rg
e LT
C
*N&)

(CH,CY),

Scheme 3 describes the reductive amination using an indoline compound (-X~Y- = -
CH,-) or a 1,2,3,4-tetrahydroquinoline compound (-X-Y- = -CH,—CH,-} or a 3,4-
dihydro-2H-benzo{1,4]oxazine compound (-X-Y- = -O-CH,-) of formula VI as amine

component and imidazole-4-carboxaldehyde or (imidazole-4-yl)-alkyl-ketone of formula
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A

WO 2008/058867PCT/EP2007/061921 - 13 - centrifuged at 48,000xg for
30 min at 4 C and the pellet resuspended in 20 ml buffer A, and

whrmegaaized with a Polytron at 10,000 rpm for 10 s. Protelnﬁgp&%n&@ {) on, .

was determined by the method of Pierce (Rockford, IL). The homogena

was then centrifuged at 48,000xg for 10 At at 4 C, resuspended in

HEP 5 7.0 includin 12 (10 mivl aCl2 g
protaeglzr(i% E)%?% (% r?K/IFP?buqf?é n%)ccégtn%grhor%%jg%e‘gn &0 Wi 8156 ron
FOLTTO0H Lférfi selr %iﬁéﬁg?agwwagtp&foﬁngdat@%@ inoa fipak-dihydro-

m|m%afmm@m@m@hM|muhathendme@@%}wﬁhﬁm@&wm&l 3(4H)-

Fll-rac-2- 3,4-tetrahydros|- hth I) dazoline was used at
;a%concerlljtrané]ng %é{qail to %gfdlg va ey f% P&é’@%%r%ﬁﬁarﬁ?gem

APYGHEDLY wrsFtiee-total added radlollgand concentration, and a specific
binding which represented approximately 70 - 80 % of the total binding.
N so%e ific binding was defined as the amount of
-(1,2,3,4-tetrahydro-I-naphthyl)-2- imidazoline bound in the
presence of the appropriate unlabell&chligan (10pM). 5 Competing
ligands were tested in a wide range of concggtrations (10 pM -30 pM).
The flnal dlrmﬁethylsulgg% ng concentration ;h the assay was 2%, and it did
affect Each.gX |meJ:¥LyMajs performed in
duplicate:~A AhCUbatIOHS were terminated-by-rpid filtration through
Un|F|Iter 96 plateg (Packard Instrument Company) ahd glass filter GE/C,
pre-soaked for at least 2 h in polyetkylenimine 0.3%, 20 and using a
ard Instrument Company). The tubes

Instrument qumpany) and bound radioactivity was counted by a TopCount
Migtdplatd Sciéx'tuﬁ;jnon Counter (Packard Instrument Company). 25 The

et cogrpounds show a Ki value (pM) in mouse on TAAR1 in the
range of 0.001 - 0.100 &s shown in the table below. Example Ki (p.M)
mouse Exzmple Ki Example Ki 1 0.0688

de-protect N

Na(OAc
Ra O (R) \n/[N‘g -@ i(R)
. ' H ACOH

(CH.CI),

PG = a nitrogen protacting group stabie to conditions
used to transform FG' into R2, e.g. tert-butoxycarbonyi (BOC)

In cases where the starting material bears a reactive functional group (e.g. a free hydroxy
group) on the aryl ring, it may be possible to perform a functional group transformation
before carrying out the reductive amination step. In order to carry out the desired
functional group transformation it will frequently prove advantageous to first protect the
nitrogen atom which is subsequently required to participate in the reductive amination
step. For instance, this nitrogen atom may be protected by conversion to a tert-butyl
carbamate moiety. Examples of functional group transformations include common

functional group transformations already described in the chemical literature, such as
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27 0.0389 40 0.0405 2 0.0104 28 0.0409 41 0.0104 3 0.0258 29 0.0115
43 0.0538 WO 2008/058867PCT/EP2007/061921 - 14 - 4 0.0091 31

W%’ 9&)%%58867 PCT/EP2007/061921

- 11 -

transformation of FG' = hydroxy to R = alkyl ether by treatment with a base such as
sodium hydride and an alkylating agent such as an alkyl halide. Another possible
functional group transformation is the transformation of FG' = hydroxy to R’ = aryl
ether by treatment with an aryl boronic acid and copper(IT} acetate according to the
method of Evans e al. (Tetrahedron Lert. 1998, 39, 2937-2940).

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
examples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used. Racemic mixtures of chiral compounds of formula I can be

separated using chiral HPLC.

Salts of compounds of formula [

The compounds of formula I are basic and may be converted to a
corresponding acid addition salt. The conversion is accomplished by treatment with at
least a stoichiometric amount of an appropriate acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Typically, the free base is dissolved in an
inert organic solvent such as diethyl ether, ethyl acetate, chloroform, ethanol or methanol
and the like, and the acid added in a similar solvent. The temperature is maintained
between 0 °C and 50 °C. The resulting salt precipitates spontaneously or may be brought
out of solution with a less polar solvent,

The acid addition salts of the basic compounds of formula I may be converted
to the corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like,

The compounds of formula I and their pharmaceutically usable

addition salts possess valuable pharmacological properties, Specifically, it has
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44 0.0151 6 0.0598 32 0.0403 45 0.017 7 0.0264 33 0.003 47 0.0872 14
0.0102 34 0.0133 49 0.0573 16 0.0345 35

WO 2008/058867 PUT/EP2807/061921
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been found that the compounds of the present invention have a good affinity to

the trace amine associated receptors (TAARs), especially TAARI,
The compounds were investigated in accordance with the test given hereinafter.

Materials and Methods

Construction of TAAR expression plasmids and stably transfected cell lines

For the construction of expression plasmids the coding sequences of human, rat and
motuse TAAR 1 were amplified from genomic DNA essentially as described by
Lindemann et al. [14]. The Expand High Fidelity PCR Systemn (Roche Diagnostics) was
used with 1.5 mM Mg"" and purified PCR products were cloned into pCR2.1-TOPO
cloning vector (Invitrogen) following the instructions of the manufacturer, PCR products
were subcloned into the pIRESneo2 vector (BD Clontech, Pala Alto, California), and

expression vectors were sequence verified before introduction in cell lines.

HEK293 cells (ATCC # CRL-1573) were cultured essentially as described Lindemann et
al. (2005). For the generation of stably transfected cell lines HEK293 cells were transfected
with the pIRESneo2 expression plasmids containing the TAAR coding sequences
(described above) with Lipofectamine 2000 (Invitrogen) according to the instructions of
the manufacturer, and 24 hrs post transfection the culture medium was supplemented
with | mg/ml G418 (Sigma, Buchs, Switzerland). After a culture period of about 10 d
clones were isclated, expanded and tested for responsiveness to trace amines (all
compounds purchased from Sigma) with the cAMP Biotrak Enzyme immunoassay (EIA}
System (Amersham) following the non-acetylation EIA procedure provided by the
manufacturer. Monoclonal cell lines which displayed a stable ECs, for a culture period of

15 passages were used for all subsequent studies.

Membrane preparation and radioligand binding

Cells at confluence were rinsed with ice-cold phosphate buffered saline without Ca®*

and
Mg"" containing 10 mM EDTA and pelleted by centrifugation at 1000 rpm for 5 min at 4
°C. The pellet was then washed twice with ice-cold phosphate buffered saline and cell
pellet was frozen immediately by immersion in liquid nitrogen and stored until use at -80
°C. Cell pellet was then suspended in 20 mi HEPES-NaOH (20 mM), pH 7.4 containing
10 mM EDTA, and homogenized with a Polytron (PT 3000, Kinematica) at 10,000 rpm
for 10 s. The homogenate was centrifuged at 48,000 g for 30 min at 4 °C and the pellet
resuspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing 0.1 mM EDTA (buffer

A), and homogenized with a Polytron at 10,000 rpm for 10 s. The homogenate was then



0.0323 55 0.0046 18 0.0578 36 0.0277 57 0.0702 23 0.0042 37 0.0106 61
0.0027 25 0.0016 38 0.0144 26 0.0834

WO 2008/058867 PCT/EP2OG7/061921

- 13-

centrifuged at 48,000xg for 30 min at 4 °C and the pellet resuspended in 20 m) buffer A,
and homogenized with a Polytron at 10,000 rpm for 10 s. Protein concentration was
determined by the method of Pierce (Rockford, IL). The homogenate was then
centrifuged at 48,000xg for 10 min at 4 °C, resuspended in HEPES-NaOH (20 mM), pH
7.0 including MgCl; (10 mM) and CaCl, g protein per mi and (2 mM) (buffer B) ar 200

homogenized with a Polytron at 10,000 rpm for 10's.

Binding assay was performed at 4 °C in a final volume of 1 ml, and with an incubation
time of 30 min. The radioligand E3}E~i]—1'ac—2—( 1,2,3,4-tetrahydro-1-naphthyl)-2-
imidazoline was used at a concentration equal to the calculated K value of 60 oM to give
a bound at around 0.1 % of the total added radioligand concentration, and a specific
binding which represented approximately 70 — 80 % of the total binding. Non-specific
binding was defined as the amount of {3H]~mc~2—(1,233,4~tetrahydro~I—naphthyl)—Z-
imidazoline bound in the presence of the appropriate unlabelled Higand {10uM).
Competing ligands were tested in a wide range of concentrations (10 pM — 30 uM). The
final dimethylsulphoxide concentration in the assay was 2%, and it did not affect
radioligand binding. Each experiment was performed in duplicate. All incubations were
terminated by rapid filtration through UniFilter-96 plates (Packard Instrument
Company) and glass filter GF/C, pre-soaked for at least 2 h in polyethylenimine 0.3%,
and using a Filtermate 96 Cell Harvester (Packard Instrument Company). The tubes and
filters were then washed 3 times with I ml aliquots of cold buffer B. Filters were not dried
and soaked in Ultima gold (45 ul/well, Packard Instrument Company) and bound
radicactivity was counted by a TopCount Microplate Scintillation Counter (Packard

Instrument Company).

The preferred compounds show a Ki value (uM) in mouse on TAAR] in the range
of
0.001 —0.100 as shown in the table below.

Example Ki (uM) Example Ki Example Ki
mouse
1 0.0688 27 0.0389 40 0.0405
2 0.0104 28 0.0409 41 0.0104
3 0.0258 29 0.0115 43 $.0538
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39 0.0493 The compounds of formula land the pharmaceutically
acceptable salts of the compounds of formula | can be used as
i , €.g. in the form of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, e.g. Ff FHERKTasho21
tablets, 5 coated tablets, dragEes, hard ant-soft gelatine capsules,
selutions-emulsions or suspensions. The administration can, however,
also beieffectefwd fegdally, e.g. irsthe form @{)g@ppj)sitogi@s, pbr%r_’g%@lly,

g-in-the form of injection solutions. The compounds of formula] can be
processed with phasggaceuticatly inert; inpggggic jor organic|ca I&rﬁ for the
production of pharmaceutical preparations. Lactose, 10 corn starch of
derivatives theregiyfalc, stearig-acids br if 8?Its and e like canbe used,
for example, as such cartiers for tablets, coated tablets, dragége%%d hard
gelating capsule .OﬁH]Ita le caymiers for soft getatmecapsu ~for
example, vegetable oils, waxes, fats,alse -solid and ﬁauid o8B and the

like. Dl%pendlrg 8@ ng nature of the

however usually T éﬁl'red in the’case of 88 Felatine Sapsules. B Suitable
carriers for theproduction-of-selutions-and-syrups-are, for.example, water,
polyols glycerol’\Vegétable oiPand the lik828itable sarriels fan702
suppositoriesiare;-fer-expmple,-natural or hardened oils, waxes, fats,
semi-ﬁ%]uid oriliqukPpblypls ant¥ the like.0.01Tdhe [phasmaceltigalys7

preparations-can, morequer, contain preservatives, solubilizers,

stabilizers, wettibgEgents, enpglsifiers, sveeateners, colorants, flavorants,
salts.far varying WO 2008/058867PCDEP2007/061921 - 15 - the osmotic
pressigre, buffers,olgﬁsljng aggnts or arfigyidants. They can also corjtain
|_still other thetapeutically valuable substances. | Medicaments containing

a compound of formula | or a pharmaceutically accéptable sait thereof and

a therapeutically inert carrier are also an object of the present 5 invention,
ﬁfselScmpkﬂﬂﬁﬁsoﬁﬂoﬁlﬁlﬁsplrﬁﬂ@%@ﬁhwmg&ﬁﬂ@Hf/‘ﬁ&sep{iggzl Qigtgrﬂft r Eg%{eounds
sompoyngs.of formula | andlor pharmaceutically acceptable aci .adﬁdltlo _
salts and, if desired. one or mors SthStRIES &R baTTasRItical preparations.
SihRRsRGes s YERMHIRdminiswdtivnifomltogétherswithien@ e BTaE8]ets,

dhardpebiticaliirdpers eartern Jre.maskPeeferied ipdigations inascordance
JUIR e AresRNLNvention are those, 1OSN ich include disorders ofthe
central nervous system. f6r _exaemeﬁleallsr?e fredEriehistare fehtiviheform of
SYBPraLeisit, Pireneaiy parkindorferdisdase cannietindagsattention deficit
hyperactivity disorder (ADHD).  The dosage can vary within wide limits
and Witt, ofneponses béte toube! adjuisigrde-ihar individhalreqrirements in

i@@%ﬁrﬁ@ﬂ%&@@%ﬂ&m&(Ef’ilg‘%r%%%‘%lo%do {Jq{gggg(%r&égg preparations. Lactose,

corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used
Y

for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending on the nature of the active
substance no carriers are however usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,

stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
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15 dosage for adults can vary from about 0.01 mg to about 1000 mg per
day of a compound of general formula | or of the corresponding amount of

wa Phalsageutically acceptable salt thereof. The daily dosage,aydgs 61521

administered as single dose or in divided doses and, in addition, the upper
limit can also be exceeded when this is found to be indicated. Tablet

' . tign)i20.2 red; tablet 25 mg 25. .
S et S5 ) 05 0
other therapeutically valtiable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or
prevention of depression, psychosis, Parkinson’s disease, anxiety and attention deficit

hyperactivity disorder (ADHD).

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

[tem Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula { 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

I Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.
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30

30 150 1 831 1.Compound of formula | 2,Lactose Anhydrous DTG 3.
Sta-Rx 1500 4. Microcrystalline Cellulose 5. Magnesium Stearate Total 5

whehes 26,30 1 167  Manufacturing Procedure PCT/EPI007/061921

-16 -

Capsule Formulation

Itern Ingredients mg/capsule
5 mg 25 mg 100 mg 300 mg
1. Compound of formula i 5 25 100 500
2. Hydrous Lactose 159 123 148 ---
3. Corn Starch 25 35 40 70
4. Talc 10 15 i0 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

I Mix items 1, 2 and 3 in a sujtable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

Experimental

The following examples illustrate the invention but are not intended to limit its scope.
Example 1

(RS)-1-(1H-Imidazol-4-ylmethyl}-2-methyl-2,3-dihydro-1H-indole

To a solution of 2-methylindoline {0.50 g, 5.20 mmol) in 1,2-dichloroethane {12 ml}
were added sequentially imidazole-4-carboxaldehyde (0.75 g, 7.81 mmol), sodium
triacetoxyborohydride (3.31 g, 15.6 mmol} and acetic acid (0.06 ml, 1.04 mmol). The
reaction mixture was shaken at 40 °C for 16 hours, then triethylamine (0.5 ml) was added
and the mixture shaken for a further 5 min. The resulting suspension was filtered and the
filtrate was concentrated in vacuo. The residue was purified by chromatography on silica
gel (eluant: methanol/dichloromethane gradient) to vield the title compound as a white
solid (0.28 g, 25%); MS (ISP): 214.1 ([M+H]").

Analogously to Example 1 there were obtained:



g 1.Mix items 1, 2, 3 and 4 and granulate with purified water. 30 2.Dry the
granules at 50C. 3. Pass the granules through suitable milting equipment.

wir Hbighiien,5 and mix for three minutes; compress on a suitghle PEeSs, 1c1925
WO 2008/038867PCT/EP2007/061921 - 16 - Capsule Formulation Item

Inuredients int e 5 mg25 mg WO mg 500'fg 1.
Example 2

1-(3H-Imidazol-4-ylmethyl)-2,3-dihydre-1H-indole

7\
Wy
Co
From indoline, imidazole-4-carboxaldehyde, sodium triacetoxyborohydride
5 and acetic acid in 1,2-dichloroethane. MS (ISP): 200.1 {[M+H]"). -

Example 3
{R8)-1-(1H-Imidazol-4-yhmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
cCr
From 1,2,3,4-tetrahydroquinaldine, tmidazole-4-carboxaldehyde, sodium
10 triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 228.4 ([M+H]").
Example 4

5-Bromo-1-(1H-imidazol-4-ylmethy!)-2,3-dihydro-1H-indole
HN
AN
JCO

From 5-bromoeindoline, imidazole-4-carboxaldehyde, sodium
15 triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 280.1
('BrIM+HTD, 278.1 (I{BriM+HTY.

Example 5

1-(1H-Imidazol-4-ylmethyl)-6-triftuoromethyi-2,3-dihydro-1H-indole

HN“\\
N,
F

From 6-(triftuoromethyl)indoline, imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 268.3 ([M+H]™).

20

Example 6

(RS)-6-Fluoro-1-(1H-imidazol-4-ylmethyl)-2-methyi-1,2,3,4-tetrahydro-quinoline



Compound of formula! 5 25 100 500 5 2. Hydrous Lactose 159 123 148
3. Corn Starch 25 3540 70 4. Talc 10

WO 2008/058867 PCT/EP2007/061921
-18 -

From 6-fluoro-2~-methyl-1,2,3,4-tetrahydroquineline, imidazole-4-
carboxaldehyde, sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS
(ISP): 246.3 ([M+H]").

5 Example 7

1-(3H-Imidazol-4-yimethyl)-1,2,3,4-tetrahydro-quinoline

iy
N
#
CO
From 1,2,3,4-tetrahydroquinoline, imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 214.4 ([ M+F]7).

10 Example 8

(RS)-2-Methyl-1-(2-methyl-1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole

R N
-
From 2-methylindoline, 2-methyl-imidazole-4-carboxaldehvyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane, MS {1SP): 228.4 (| M+H] ™).
15 Example 9

2-Methyl-1-(2-methyl- 1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline

From 1,2,3,4-tetrahydroquinaldine, 2-methyl-imidazole-4-carboxaldehyde,
sodium triacetoxyborohydride and acetic acid in 1,2-dichioroethane. MS (ISP): 242.3
20 (IM+H]M.



1510 25 5, Magnesium Stearate 122 5 Total 200 200 300 600 10
Manufacturing Procedure 1. Mix items 1, 2 and 3 in a suitable mixer for 30

whHHess-Add items 4 and 5 and mix for 3 minutes. 3. Fill i@@ﬁﬁ"imngl

capsule. Experimental -

Example 10

5-Bromo-1-(2-methyl-1H-imidazol-4-ylmethyl}-2,3-dihydro-1H-indole

From 5-bromoindoline, 2-methyl-imidazole-4-carboxaldehvde, sodium

1

triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 294.0
(L{'BrIM+H] ), 292.0 ([{"Br}M+H] ™).

Example 11

1-(2-Methyl-1H-imidazol-4-ylmethy!l)-6-trifluoromethyl-2,3-dihydro- 1H-indole

HN
oo
¥

10 From 6-{trifluoromethyl)indoline, 2-methyl-imidazole-4-carboxaidehyde,
sodium triacetoxyborchydride and acetic acid in 1,2-dichloroethane. MS (ISP): 282.3
([M+H.

Example 12

(RS)-6-Fluoro-2-methyl-1-(Z-methyl-1H-imidazol-4-vlmethyl)-1,2,3,4-tetrahydro-

15 quinoline

From 6-fluoro-2-methyl-1,2,3,4-tetrahydroquinoline, 2-methyl-imidazole-4-
carboxaidehyde, sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS
{(ISP}): 260.3 ({M+H] ).

20 Example 13

1-(2-Methyl-1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline

HN’\(
ﬁ/ N
O
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e}
A

15 The following examples illustrate the invention but are not intended to
limit its scope. Example 1 (RS)

whltinidagol-4-ylmethyl)-2-methyl-2,3-dihydro-11-1- indole égw&l' ooy

solution of 2-methylindoline (0.50 g, 5.20 mmol) in 1,2-dichloroethane
ml) were added sequentially imidazole-4« Qarboxaldehyde (0.75 g, 7 81

mmal).sody aseoyybaroINdde (319,450 mona) end acetic 364,

(0.06 ml, 1.0 mrﬁo € Teaction mixture was shaken a

R HatRERhiri(e Sodic o idded zsdmlvéomethmmu}\éssﬂa%rm 6
fanataither 5 min. The resulting suspension was filtered and the filtrate
was concentrated in vacua. The residue was purified by chromatography

on silica gel (eluant: methanol/dichibremgthbhe gradient) to yield the title

ound a white solid (0.28 g, 25%); MS (1SP): 214 1 (11\4+HY).
AL S WS s Tt <o

2008/058867 ﬂ/EP2007/061921 17 - Example 2

1-(3H-Imid Imethyl)-2,3-dihydro-1H-indole From indoline,

imidezglesy-carboxaldehyde, sodium triacetoxyborohydr de 5 and acetic
acid in,2-dichloroethane. MS (ISP): 200.1 ([M+H]t). Example 3
(RS)-1-(1H-Imidazol-4-yImethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
From 1,2,3i4<etfabyidroquinhidine;idwidaz dleadboasbiokattiehydeysodium
@59&@%&%@9{9&1&@@9@ adarsiicecid dnterdighlprogibanrg) M:(1SP):

%ﬁg”él 13)42( {PCM+H]).

Example 15

5-Chloro-1-(2-methyl- 1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole

L0

From 5-chlorcindoline, 2-methyl-imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane, MS (ISP): 250.1
([7CMA+H]), 248.2 ([{PCM+H] ).

Example 16

(RS)-5-Chloro-1-(1H-imidazol-4-ylmethyl)-2-methyl-2,3-dihydro-1H-indole

O~

(a) (RS)-5-Chloro-2-methyvl-2.3-dihvdro-1H-indole

’ /\/\:N

H

To a solution of 5-chlore-2-methylindole (1.00 g, 6.04 mmol) in acetic acid
(7 ml) was added portionwise sodium cyanoborehydride (0.76 g, 12.1 mmol) and the
reaction mixture was stirred at room temperature for 16 hours. The resulting solution
was diluted with ethyl acetate and washed sequentially with water and with 5 N agq.
sodium hydroxide solution. The organic phase was dried over sodium sulphate and

concentrated in vacuo. The residue was purified by chromatography on silica gel {eluant:
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2
o

Example 4 5-Bro o -( 1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole From
5-bromoindoline, imidazole-4-carboxaldehyde, sodium 15

whiaggigxherohydride and acetic acid in 1,2-dichloroethane. %%/@ﬁ?}bmﬁwm

280.1 ([18113raM+H] I), 278.1 ([179BrIM+H]). Example 5
1 (1H Imidazol-4-ylmethyl)-6- trlfluorometgn’yl 2,3-dihydro-1H-indole 20

@r@e/g{flgl:gf? %tprya%ﬁn 8'%% 1&5’8'9&%2*[%'{%2 C%?or)l(gldehg qol\%zogé 1.00 g,

tl’l ceto ride an acet cac in1 roethane

28@%}( Qﬁ)l)),;;(g% [ECIIM+H] ), 168.3 (| { "ClIM+H]
(RS) -6- Fluoro 1- (IH -imidazol-4- yImethyI) -2-methyl-1,2,3, 4 tetrahydro quin

RIS

carboxaldeh sodlum trlacetoxyborohydrlde and acetic acid in
1,2-dichlofoethafie. MS (ISP): 246.3 (IM+FI1J1 ). 5Example 7 |

-(3 idazal-4-ylmethyl)-1,2,3,4-tetrahydro-quinane From

12 rahydroquinoline, imidazole-4-carboxaldehyde, sodium
trlacetoxyb rohydride nod agetic acid in 1,2-dichloraeth P): 3.
214.4 (IM- °E f%sd f&éfl ﬁousi t[ (5 amplell trom {9{5 =5- g{foro ge%1 -2,
dihydro-1H-indole, nmdazole 4- carboxa dehyde, sodium triacetoxyborohydride and
acetic acid in 1,2-dichloroethane. MS (ISP): 250.2 {[{7CliM+H]"), 248.3

(P CUM+H].

Analogously to Example 16 there was obtained:

Example 17

(RS)-5-Chloro-2-methyl-1-(2-methyl- 1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole

From (RS)-5-chloro-2-methyl-2,3-dihydro-1H-indole, 2-methyl-imidazole-
4-carboxaldehyde, sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane.
MS (ISP): 264.2 ([{7ClIM+H]"), 262.2 ([{°CHM+HT).

Analogously to Example 1 there were obtained:

Example 18

4-(1H-Imidazol-4-ylmethyi)-3,4-dihydro-2H-benzo[ 1,4 oxazine

N
)
From 3,4-dihydro-2H-benzo[]1,41oxazine, imidazole-4-carboxaldehyde,
sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (1SP): 216.4
(IM+H]).
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(RS)-2-Methyl-1-(2-methyl-11-1-imidazol-4-ylmethyl)-2,3-dihydro-11-1-ind
ole From 2-methylindoline, 2-methyl-imidazole-4-carboxakiehyde,

wePHiviacetoxyborohydride and acetic acid in 1,2-dichloro
(ISP): 228.4 (1LM+Hr). 15Example 9 PORRE D191

2-Methyl-1-(2-methyl-1H-imidazol-4-ylmétzhyl)-l,Z,S,4-tetrahydro-quirm|ine

From 1,2,3,4-tetrahydroquinaldine, g}-{gnet@/%midazole-4-carboxaldehyde,
sodium triacetoxyborohydride and aceticacid in 1,2-dichloroethane. MS

(é;S(B)MZleﬂizirgﬁ%&;ﬁwzbhﬂ);»yYMQtBW—%(@Qﬁﬁ;@(?z%QH%EQWZQﬁJ&%%é 19-
xample
5-Bromo-1q(-a<methyl-1H-imidazol74-ylmethyl)-2,3-dihydro-1H-indoIe
From 5-bremoindoline, 2-methyl-imidazole-4-carboxaldehyde, sodium 5
triac rohydride and acetic acid in 1,2-dichloroethane. MS (ISP):
294, 3 BriM-tH1+), 292.0 ([{7913r1M-Wr).

Example 1 . , . .

1-(2-Methy - T Pt P e A R B e A o by i ol
SAORMSRGAGrifhbvoriskiIgrdelilydride and acetic acid in 1,2-dichloroethane. MS
2iprethybimigazoele4-carboxaldehyde, sodium triacetoxyborohydride and
acetic acid in 1,2-dichloroethane. MS (ISP): 282.3 ([M+HTr). Example 12
(RS)-6-Fluo Example 20

0- -methyl-l-(Z-_ ethyls1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydrol.5quin
Snie P - Pt Bealisro Bty s S aderdrrag alitsiine,

2-methy1 tipidazole-4- carboxaldehyde, sodium triacetoxyborohydride and
acetic 'H in,2-dichloroethane. MS (ISP): 260.3 (1M+Hr).

From 1,2,3,4-tetrahydroquinoline, 2-n-butyl-imidazole-4-carboxaldehyde,
sodium cyanoborohydride and acetic acid in THE. MS (ISP): 270.4 ([M+H] ™).

Example 21

1-(2-Butyl-3H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indele
(( \&‘\
b

From indoline, 2-7-butyl-imidazole-4-carboxaldehyde, sodium
cyanoborohydride and acetic acid in THF, MS (ISP): 256.4 ([M+H]").

Analogously to Example 16 there were obtained:

Example 22

(2RS,3RS)-1-(1H-Imidazol-4-ylmethyl)-2,3-dimethyl-2,3-dihydro-1H-indole

From 2,3-dimethylindole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 228.6 ({M+F]™).
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20Example 13
1-(2-Methyl-1H-imidazol-4-ylmethyl)-1,2,3,4'1etrahydro-quinoline - 20 -

whamL AsdsarA-tetrahydroquinoline, 2-methyl-imidazole-4-carbgxaldebyde. . o,
sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS
(ISP): 228.6 ( [M+H] ). Example 14 5 5:Ghioro-1
-(11-1-imidazol-4-y|methyl)-2,3-dih)gixro-1ll-je-é;§dole r FR) \' N From
5-chloroindoline, imidazole-4-carboxa?<§ne[f1y e, sodium
triagRiexybaohyrdres angd.acelie ack il ld2odighlorgsthane. MS (1SP):

236.2 (11:’>7r§éél\/l+Hr), 234.2 (113'ClIMtH1t). 10Example 15 5-Chloro-1-(2

imida

Wl- 1H- 20l-4-ylmethyl)- 2,3-dihydro-11-1-indole From

5-c IoroiNdoIi N2-methyl-imidazole-4-carboxa|dehyde, sodium

‘ horohydride and acetic acid in 1,2-dichloroethane. MS (ISP):

250 F15([{37CIIM+H]+), 248.2 ([{35CI}M+H]+).

Example 1@1’0 7=ethylindole sodium oborohvdride in acetic acid, the
(RS)-5-ChIoro{[1-(le-¥m| azo%%—y?me‘t yﬂ’@mefﬁyl"ﬁ,ﬁidl yé’%-clﬁ-méﬁlofé
Fraanment with Toidegelttiorndfoaitbio 2 serthylindookl 00 ¢ /8 0dermpdaljetic

ARG AcidH(4 ahnyas addadporignvise sagiym cyanoborohydride
(0.76 g, 12.1 mmol) and the reaction mixture was stirred at room

“temperature for 16 hours. The resultimgngbidtion was diluted with ethyl

acetate and washed sequentially with water and with 5 N ag.
6-Chlore-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole

o

From 6-chloroindole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 236.2 ([{"CIIM+H]"), 234.1 ([{"ClIM+H]").

Example 25
4-Chloro-1-(1H-imidazol-4-vlmethyl)-2,3-dihydro-1H-indole
H}N
os!
Ci
From 4-chloroindole and sodium cyanoborohydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 236.2 ([{"ClIM+H]"), 234.1 ([{*°CliM+H]").

Example 26

1-(1H-Imidazol-4-ylmethyl)-5-methoxy-2,3-dihydro-1H-indole

\o©:>

From 3-methoxyindole and sodium cvanoborchydride in acetic acid, then
treatment with imidazole‘—4—Carboxa}dehyde, sodium triacetoxyborohvdride and acetic
acid in 1,2-dichloroethane. MS {ISP): 230.4 (IM+H]| ™.
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20

25 sodium hydroxide solution. The organic phase was dried over sodium
sulphate and concentrated in vacuo. The residue was purified by

wehiaiegraphy on silica gel (eluant: WO PCT/EP2007/061521

2008/058867PCT/EP2007/061921 -21 - heptane/ethyl acetate gradient) to
yield the title compound as a colourless St (1.00 g, 100%); MS (1SP):
170.2 (1137ClIM+Hr ), 168.3 (H3IiCI{M-EH g%(b) (RS)-5-Chloro-1-(1
1-nnidazol-4-y|methyt)-2-methyl-2,?;-é“llf]'run ro-1H-indole 5 a
Rreparadianalpaqusiy toiExample, 1y FonaiRS)oorehiags2-methyl-2,3-
dihydro-1H-indole, irnidazole-4-carboxaldehyde, sodium
triacetoxyhoropydride and acetic acid in 1,2-dichloroethane. MS (1SP):
2§Q.2 113704 4Hi), 248.3 (1135CIIMHN. 10Analogously to Example 16

$ obtained: Example 17 (RS)-5-Chloro-2-meth y1-1-(2-methy
1d8z044-ylmeth y1)-2,3-dih ydro-1H-in dole From
216)-5-Ch|0@%%ﬁ$_e§1h kA dinydros] stithiggl)le Zimethyl-imidazalels acid, then

-carboxaldehyde, sodium triacetoxyboro

idfide Shd Acetic aciain
fretmsiibrotiadrls {sphorddd s redivmHperipep@ohydride and acetic
d{ab LMt ARalageusly (3 Exaniple Iiheang ‘Were obtained: Example

18 4-(1H-Imidazol-4-ylmethyl)-3,4-dillydro-2H-benzo[1,410xazine HN 20
From 3,4-dihydro-2H-benzo141,4]ofesire #fidazole-4-carboxaldehyde,

I R g
~ A

i's)
5

From 7-methoxyindole and sodium cyanoborchydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 230.4 ([M-+H] ).

Example 29

1-(1H-Imidazol-4-ylmethyl)-5-methyl-2,3-dihydre- 1H-indole

H
o v,
From 5-methylindole and sodium cyaneborohydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohvdride and acetic
acid in 1,2-dichloroethane. MS (ISP): 214.3 ([M~+H] ).

Example 30

(RS)-1-(1H-Imidazol-4-ylmethyl)-5-methoxy-2-methyl-2,3-dihydro-1H-indole

From 5-methoxy-2-methylindole and sodium cyanoborohydride in acetic
acid, then treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride

and acetic acid in 1,2-dichloroethane. MS (1SP): 244.4 {|{M+H]™).
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- 22 - Example 19

4-(2-Methyl-1H-imidazol-4-ylmethyl)-3,4-dihydro-21--benzoll,4)oxazine
worsAddinydro-2H-benzoH1,410xazine, 2-methyl-imidazolg;

carboxaldehyde, sodium triacetoxyborohydride and acetic aci

1,2-dichlomethane. MS (ISP): 230.4 ({M+2-11*). Example 20

1-(2-Butyl-3H-imidazol-4-ylmethyl)- 5{23% étgtfrahydro-qninoline 10From

1,2,3,4-tetrahydroquinoline, 2-n-buty -|m|3azo e-4-carboxaldehyde, sodium
cyanabesahdiide,BRciagelicAGiEL, THESMRISR) 24814 (IM-f-H]).
Example 21 .1-(2-Butyl-3H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole ik*
15From indefing&, 2-n-butyl-imidazole-4-carboxaldehyde, sodium

cyav%mhydride and acetic acid in THF. MS (ISP): 256.4 ([MH-H]

4%&329@7/061921

Ana y to Example 16 there were obtained: Example 22
(2RS.BRS)-1-0H-Imidazol-4-ylmethy0-2,3-dimethyl-2,3-dihydro-1H-indole

r Fti N 20 From 2,3-dimethylindole and sodium cyanoborohydride in
acetic acid, THEh tFESIRENTVRK rAdsodm karsbRaberyee seetfacid, then

ttﬁamenexym_iohydhdelametm&a] achigtdn, do2:diahldiaetiaber MBS )d acetic
228 (IM*E R orocthane. MS (ISP): 230.4 ([M-+H1").

Example 32
7-Chloro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydre-1H-indele
I

b

From 7-chloroindole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS {ISP): 236.2 ([{¥ClIM+H]"), 234.1 ([{¥CliM+H] ).

Analogously to Example 1 there was obtained:

Example 33

6-Bromo-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline
HNY,
N

NKIW

From 6-bromo-1,2,3,4-tetrahydro-quinoline, imidazole-4-carboxaldehyde,
sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 294.1
([*'BriM+H]"), 292.1 ([{"BriM+H]™).

Analogously to Example 16 there were obtained:

Example 34

1-(1H-Imidazol-4-ylmethyi)-6-methyl-2,3-dihydro-1H-indole

os!
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WO 2008/058867PCT/EP2007/061921 - 23 - Example 23
7-Ethyl-1-(11-1-imidazol-4-ylinethyl)-2,3-dihydro-1H-indole r jto N From

wéaihwiindele and sodium cyanoborohydride in acetic acid, theRapass7/061921
treatment with imidazole-4- carboxaldehyde sodium triacetoxyborohydride

and acetic acid in 1,2-dichloroethane. M3 (ISP): 228.6 ([M+H]). Example
24 6-Chlorgr 13 A MR E N2 A Ao, AR e

6-chloroindole and sod éano or e In acetic aC|d

t?@ét?ﬁ%‘?ﬂ%ﬂh‘i’rﬁf&é?tﬂ@-&ﬁé PraRal Hfétﬁyﬂéil§aamﬁﬁméfﬁszwémqmopéeﬁc
and aceficdcidorndiZzeichiarasthane;. MEER)236.2 ([137CIIM+H]4),

234.1 (U35CIIM-FHP Example 25

4-Chloro-1-(1H-imidazol-4- yImethyIW@%tiﬁt%ro 1H- indole HN\N 15

I‘OI doI sodi e in acetic acid, then
t@e%qtjm"eri OE RNt Ff %14?1 krﬂor% %Fé%?%‘?/% Fﬁ tfia borohydride
and acetic a€id, in 1,2 -dichloroethane. MS (ISP) 236.2 (W7CIIM+HY),
2341 ([{85CTIM-F1-1] ). Example 26 20 1-

(1 |d ol-4-ylmethyl)-5-methoxy-2,3-dihydro-1H-indole From
5-m indole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaidehyde, sodium triacetoxyborohydride

and acetic 398YA" ?Qﬂ&mﬁftﬁééﬁfﬁ@‘ﬂﬂ%%f@‘mb@ng%}%ﬁﬂww@ acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 214.1 (|[M+H]™).

Example 36

5-Fluero-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro- 1 H-indole

A
PO

From 5-fluoroindole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane, MS (ISP): 218.3 ([ M+H] ™).

Example 37

6-Fluore-1-(1H-mmidazol-4-ylmethyl)-2,3-dihydro-1H-indole

H
S
o
From 6-fluoroindole and sodium cyanoborchydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 218.3 ([M+H]").

Example 38

5,6-Difluoro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
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- 24 - Example 27
1-(1H-Imidazol-4-ylmethyl)-6-methoxy-2,3-dihydro-1H-indole

whranfsgethoryindole and sodium cyanoborohydride in acetiG-agig, dhesk Ry
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride

and acetic acid in 1,2-dichloroethane. |\7|§7(TSP) 230.4 ({M4-Hr). Example
28 1- (LR Imidaeslsdamet e et S Jpoﬂgr REQIe LD jeids then

10From 7-methoxyindole and sodium cyanoboro dride Iin acetic aci
t‘ﬁ%ﬁﬂ‘r@ﬁﬂﬁ’f@ht%l%%ﬁﬁ“d%iiﬂé%%ﬁ}%?a@éﬁ%f%éﬁ%b0mh"dﬂd@ and acetic

tidtetadghirbhydeateantiacetie) arid.in v2+dithloroethane. MS (ISP):
230.4 GM+H4+). Example 29

1 (1H Imidazol-4-ylmethyl)-5-methy#285hfro-1H-indole /JON 15

tmenﬁ&%y %?%é%ﬁ%n 0%% oxaﬁﬂ‘ﬁ?oro t?4076{:9% |aa‘cg t%f(y Id trl/edrlde

and acetl(/:/aﬂd/-\n 1,2-dichloroethane. MS (ISP): 214.3 ([M+H)]). Example
30 20 X

mm|dazol-4-ylmethyl)-5-methoxy-2-methy|-2,3-d|hydro-1H-|ndoI

From 5-fluoro-2-methyl-indole and sodium cyanoborohvdride in acetic acid,
then treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohvdride and
acetic acid in 1,2-dichloroethane. MS (ISP): 232.1 {{M+H}M).

Example 40
1-(1H-Imidazol-4-ylmethyl)-7-methyl-2,3-dihydro-1H-indole
i

*o

From 7-methyl-indole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 214.1 ([M+H]™).

Bxample 41
1-(1H-Imidazol-4-ylmethyl)-4-methyl-2,3-dihydro-1H-indole
0
R AN
From 4-methyl-indole and sodium cyanoborchydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborchydride and acetic
acid in 1,2-dichloroethane. MS (1SP): 214.1 (|M+H ).

Example 42

1-(5-Fluoro-1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline:

/«5’:}\
HN, F

N
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From 5-methoxy-2-methylindole and sodium cyanoborohydride in acetic
acid, then treatment with imidazole-4-carboxaldehyde, sodium

whiagaigxgerohydride and acetic acid in 1,2-dichloroethane. N@@éwﬁaéwzi
I

244.4 ((M+1-1]). WO 20081058867PCT/EP2007/061921 - 25 - Example

31 1-(1H-Imidazol-4-ylmethyl)-4-methoxy<2;3-dihydro-1H-in dole

From 4-methoxyindole and sodium cyanoborohydride in acetic acid, then

5 treatment with imidazole-4-carboxaldehyde, sodium
SR7Y LU AEHE S estictaemeth o hidAtarsduaksel-rasbxgm)acid ethyl

7-Chloro-1-(1H-imidazo1-4-ylmethyl)-2,3-dihydro-11-1-indole 10From
7-chloroindole éhd sodium cyanoborohydride in acetic acid, then
treatment-with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride
and acétic acid in 1,2-dichloroethane. MS (ISP): 236.2 ([137C11M+H] 1),
234&\({’{3501}M+H]+). Analogously to Example 1 there was obtained:
Example 33 15
6-Bromo-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline )
Eﬁ:ﬁf%{%fﬁaziﬁlz{@}zﬂfé\ﬁ%we-ﬁaiﬁal?(ﬁésswaigfd%m%ﬂs@%a\|aéh%g; DMF
sotlimh trideetoxyhorohydrighaad acetizapis-in Av2sdiclosoethianen iMSole-4-

(3B Qhﬁgﬁa&&%ﬁ}p&%wﬁgé ’gg %%e} é&}é%{?é%}bl @mz@@‘gr?é%%ﬂx)(g@ The ice bath

Example 16 there were obtained: E . _ _
Y34 A 2SI AR AR eme gleardigh passmsahidise) pyas stirred at r.t. for T h

30 min. The mixture was cooled again in an ice bath and 2-(trimethylsilyl)-
ethoxymethylchloride (1.24 ml) was added over a period of 5 min. The mixture (slowly
warming up to r.t.) was then stirred for 16 h. The off-white slurry was diluted with
EtOAc and washed with H,O. The aqueous phase was back extracted with EtOAc (25
ml). The combined organics were washed with H20O and brine, dried over M g504,
filtered and concentrated. The crude product was purified by column chromatography
(silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 3:2) to give 5-fluoro-1-(2-
trimethylsilanyl-ethoxymethyl}-1 H-imidazole-4-carboxylic acid ethyl ester (1.57 g) as
light yellow oil, MS {ISP): 288.9 {[M+H|".

(b} [5-Fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-4-vl]-methanol

N
/‘/
S0
FN
Nf\F
O

To a stirred solution of 5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)- 1H-imidazole-4-
carboxylic acid ethyl ester (400 mg) in toluene (10 ml) at -78°C under an argon
atmosphere was added dropwise DIBAL (1.72 ml; 20 wt % solution in toluene) for 10
min (temperature below -75°C) during the addition. After 2 h stirring at -78°C
conversion of the ester was found to be incomplete. More DIBAL solution (1.17 ml.) was
added over a period of 5 min and stirring at -78°C was continued for 1 h 30. The mixture
was quenched by the addition of 10 ml potassium-sodium tartrate concentrated aqueous
solution. The aqueous phase was back extracted with EtOAc. The combined organics
were washed with H,0 and brine, dried over MgSQ,, filtered and concentrated to leave

[5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-imidazol-4-yl]-methanol as (346 mg)
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\N WO 2008/058867PCT/EP2007/061921 - 26 - From
6-methylindole and sodium cyanoborohydride in acetic acid, then

wiiealggatyyith imidazole-4-carboxaldehyde, sodium triacetoxy,

921
and acetic acid in 1,2-dichloroethane. MS (ISP): 214.1 [M+H]1. Examp(@%

35 5 (RS)-1-(1H-Imidazol-4-ylmethy0-3= r'?f)ethyl 2,3-dihydro-IH-indole
SLR-MEtInIAle BN SBatL xgnos% PIAAS AGEC ARSI further
treatment with irnidazole-4- car oxaldeh e, sodium trlace?oxy ohydri

ANABEiRnaE 151 2 24itRI0rdetane. MS (ISP): 214.1 (+HI'). 10Examp|e
3@ 55 Rtleie-1-(2Hrimidedelkdvinmahyhin2ieydinydronidd indole-§ Balddhvdy

N From 5-fluoroindole and sodium cyanoborohydride in acetic
acid, then teg¢atment with imidazole-4-carboxaldehyde, sodium
triac orohydride and acetic 15 acid in 1,2-dichloroethane, MS (ISP):

248i3 (1M+b11). Example 37 6-Fluoro-1-(
fhﬁi\ﬁdazoIA-yImethyl)-2,3-dihydro-1H-indole r FL-1 N From
6-fluoroindole and sodium cyanoborohydride in acetic acid, then 20
treatment with imidazole-4- carboxaldehﬁde sodium

thadetaxsberbiindrielel anity ersetic Adiermtrytuteriorbetarsh s {1 Smpidazol-4-
?ﬂ}%(ﬂz&\ﬂ‘dﬂ:@ﬁ9 Exampie. 38 d1ch]oromethane (15 ml) under an arﬂon atmosphere

as ac!lféug 59111]021('" iﬂ]lqa% %&@ge)nszign %QQ/ geatf:il' o rc ux and surrma at that
temperature was continued for 18 h, then was cooled to r.t,, filtered and the cake was
washed with dichloromethane. The filtrate was concenirated to leave 5-fluoro-1-(2-
trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-carbaldehyde (262 mg) as light yellow
viscous oil. The crude product was used in the next reaction step without further
purification, MS§ (El}: 171.1 ([M - Si{Me)s]).

(d) 1-[5-Fluoro-1-(2-trimethvlsilanvl-ethoxymethvl)- 1H-imidazol-4-vlmethyi]-1,2.3 4~

tetrahvdro-quinoline

To a stirred solution of 5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-
carbaldehyde (202 mg) at r.t. in methanol (10 mil) under an argon atmosphere were
added zinc chloride {409 mg) and 1,2,3,4-tetrahydroquinoline (100 mg). The clear light
yellow solution was stirred for 4 h 30 min. Then, NaBH;CN (141 mg) was then added in
one portion. The mixture was heated to 60°C and stirring at that temperature was
continued for 22 h. The reaction was directly adsorbed on silica gel. The crude product
was isolated by column chromatography (silica gel; gradient: cyclohexane ->
cyclohexane/EtOAc 65:35) to give 1-[5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1H-
imidazol-4-ylmethyl]-1,2,3,4-tetrahydroquinoline (238 mg) as colorless viscous oil, MS
(1SP): 362.3 ([M+H]").

(e) 1-(5-Fluoro-1H-imidazol-4-vimethyl}-1,2.3 4-tetrahvdroguinoline




o

16

WO 20081058867PCT/EP20071061921 - 27 - From
5,6-difluoroindole and sodium cyanoborohydride in acetic acid, then

whiegineRkyith imidazole-4-carboxaldehyde, sodium triacetoxybpiqhyshide,,,
b1

-and acetic acid in 1,2-dichtoroethane. M§0(ISP): 236.4 ( IM+HI). Example
395 TV

(RS)-5-FI% 0-1-(1H-imidazol-4-ylmethyl)-2-methyl-2,3-dihydro-1H-indole
From.5-flug -methyl-indole and sodium cyanoborohydride in acetic

en treatment with imidazole-4-carboxaldehyde, sodium
tox§borohydride and acetic acid in 1,2-dichloroethane. MS (ISP):
M+Hr), 10Example 40

-(11-1-Imidazol-4-ylmethyl)-7-met41-2,3-dihydro4H-indole N From
T Ty AR St g S CH RS U AN et Fmdezol4
treaetheit With intidaroiboicadmaldébyda) soditnintriddEtoxybbratydride argon
and@apatic: 1magitiéd I%@ie;hlpmethame@lm&ﬁl%Ph%lgél.ﬂ;t{?;ﬂifxﬁiﬁ)@ \T‘as heated to
a 1 -0H-lmi -4- -4- -dihydro-1H-indole .
%%N@ QL%?fé‘?Q%*naﬁ?‘r’ﬁ%%’?ﬁ?’é’%f%“%gﬁédﬁﬁ%nt“%%?ﬁa%@?‘fﬁ%% 3B Bigire wes
A0R8 " bEn BerribatRntiiith ihidazoRea Casoadery de2sodrlFrd by column
Hacetekyarbhyidiide ald gediimacitideika-ichiofsthaneo MiSe(1SB)fluoro-1H-
2hdadz M Hhd s XBMPR44& trahydro-quinoline (32 mg) as light vellow solid. (MS$

A AT L e i S

Analogously to Example I there were obtained:

Example 43

1-(3H-Imidazol-4-ylmethyl)-7-methoxy-2,3,4,5- tetrahydro-1H-benzo[blazepine

2

From 7-methoxy-2,3,4,5-tetrahydro- 1 H-benzo[blazepine hydrochloride
(CAS: 23561-82-2), imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and
acetic acid in 1,2-dichloroethane. MS (ISP): 258.3 (|[M+H] ™).

Example 44

1-(3H-Imidazol-4-ylmethyl)-2,3,4,5-tetrahydro- 1H-benzo[blazepine

0
NH
From 2,3,4,5-tetrahydro-1H-benzo|bJazepine, imidazole-4-carboxaldehyde,

sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 228.1
([M+HT).

Example 45

(RS)-4-(1H-Imidazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzo{1,4] oxazine
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(a) 5-Fluoro- | -(2-triniethylsilanyhethoxymethvl)-1H-imidazole-4-carboxylic
acid ethyl ester 5 To a stirred suspension of NaH (276 mg; 55%
wdispRrstea:n mineral oil) at 0C in DMF (15 ml) under an argof-r/gpra07/061921
atmosphere was added portionwise 5-fluoro-3H-imidazole-4- carboxylic
acid ethyl ester (1.0 g) over a period of 70 min (strong bubbling!). The ice
bath was r@m\gved and the mixture (almost clear light brown solution) was
stirred at r.t<for 1 h 30 min. The mixture was cooled again in an ice bath
and 2-(triﬁ‘e\t}€lsilyl)- 0 ethoyymethylchloride (1.24 ml) was added over a
perfod ®f 5Tmin. The mixture (slowly warming up to r.t.) was then stirred for
16 hThe-off-white slurry was diluted with EtOAc and washed with H20.
The Rgueousihliase - WiashaciciextactadinithAOAC (25 ml). The
combingd organics were washed with E120 and brine, dried over lvigSO4,
fi Nﬁd concentrated. The crude product was purified by column
c@ﬁ% graphy 15 (silica gel; gradient: cyclohexane ->
cyclohexane/EtOAc 3:2) to give 5-fluoro-1-(2-
trimethylsilaayhestheeyrmé i )-1Hhdnridezdle34EbrboryRdBcid éthylwsteim
eah@ras iaht xehaywuel. ME L[$B8)288.90 BirtFrEhnisa-de(

Zimetisiiand sthoxytnei v 15 midazokalim ethanol A ENNE, o then
stifiagrat 02 fnylSilanyHdthomeg et ik k- initdzel essledarbbSGlimdcidenched

sthylgsiak @&Qt%bﬂéq{ﬂea@@t{cl&f@lE@@lﬁﬁﬁ@c&iﬂﬁg&ﬁd{k QI8N 33 5 mmol) was

ytmosphere was added dropwise DIBAL (1.72 ml; 20 wt % solution in

g “e%%l?oi?%l i‘ﬁlffewgéggﬁ}r%%%veﬁ%ﬁﬁoﬁﬁﬂa%tslaaai%ﬁ? RYE&p gt The
stivwifig psuI8assoNves sion ofthel éstelGvas] fdtiha)todseumcoydpietde bdbréon was
RIBALIsoHN L dh el iae 2330968 eYenaRered of Rdniniang sirtingses

at -78C was continued for 1 h 30. The mixture was quenched by the

SO0 ot KO S PRSI S SHithe Yar A aRE o AR SRR s gated in vacuo.
SbkitionvEheraguebes Iphdsewate prapkyextrsittegalitt a0 pihe:/ ethyl acetate

glpmiamqoqrg@mﬁé Merewashed with-4rd20.anstibne. dugd pvgs MeSOrko 3

@%&eﬁ a)nd concentrated to leave

-Ttu l)-l-(2-trimethylsiIanyl-ethoxymethyl.)-1H-imidazo|-4-y|| -methanol
as (346 mg) WO 29081058867PCT/EP2007/061921 - 29 - as off-white
soligkihe arydepragict wias-Used intbe nextrapciion. ster withput fHEher.
purification. MS (1SP): 247.3 ([1\4+H] fr). (C)
5-Fluoro-1-(P-tmethylsilanvl-ethoxymethyl)-11-1

midazole-4-c3 baldehyde Si-\/NF 5 To a stirred solution of

15-1] £ rimethylsilanyl-ethoxymethyl)-1H-imidazo1-4- yll -methanol
(33 at)r.t. in dichloromethane (15 nil) under an argon atmosphere

was added Mn02 (110 g). The black suspension was heated to reflux and
stirring at tHetpwendardngerwnsocortinped fort8(RSthbmathsi chbéldthydmt 2 H-

fliered anckihseake waswashad wih-Aicklammetnang. L is S alaM@Sing
e O R OOt Pisp): 230.4 (M1,

Example 46

(+)-1-(1H-Imidazol-4-ylmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
HETRy,
D
o
Separation of the enantiomers of (RS)-1-(1H-imidazol-4-ylmethyi)-2-
methyl-1,2,3,4-tetrahvdro-quinoline {Example 3) with chiral HPLC (Chiracel OD
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to trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-carbaldehyde (262 mg)
as light yellow viscous oil. The crude product was used in the next

wieartienasgtep without further purification. MS (E1): 171.1 ( [Mpr-3i¥a3Rsters

d)( 2-trimethylsilanyl-ethoxymethyl 15 tetrahydro-quinoline s,- To a
stirred solution of -32-
Sfiuare-dn(Zsrimsoylsilanyd-ethoxymstyl:Hiinidazale-4- carhaldehyde
(202 mg) at r.t. in methanol Flo ml) under an argon atmosphere were
agldetozinechibriie (408 (hy))anty, 2| 3i4-tE{ratydrbquindine((:00. MgMeOH).
The clear light 20 yellow solution wag sfigied-for 4 h 30 mm. Then,
NaBH3CN (141 mg) was then added in one portion. The mixture was
hdateld ffb%@éﬂ&ﬁdgﬁi‘mﬁ@ﬁ%r%-a?ffsmb&%?m‘%éwgé%ﬁﬂﬁwg&ifaﬁ22 h. The
reaction was-girectly adsorbed on silica gel. The crude product was
isolated fumn chromatography (silica gel; gradient: cyclohexane ->
cyclohexane/EtOAC 65:35) to give

imidazol-4-ylmethyll-1,2,3,4-tetrahydroquinoline (238 mg) as colorless
viscous oil SRPSTHSPPT S0 NARNTY ofdRE1-¢ § LFniwgazol-4-ylmethyl)-2-
rhEEM0a 204 Amethyhdind 3 cetiahyerguinaling! W.C (Chiracel OD

5 CIIEP2007/061921, ~ 30 -, To a stirred salution of —
T R e D el B T B e 15 v
yimathylltn®, 874utety abrsqlinekne (MSHNG) ALst, in -BHE (5 mi) iNdérOH).
apogrgon atmosphere was added TBAF (1.1 ml; 1 M solution in THE). The

mixture was heated to 5 60 C and stirring at that temperature was
continued for 20 mm, then the mixtEiréale #isorbed directly on silica gel.

Thedctutel praEuct- wakrisolales- By ¢ollmn ditsemamgiapiy (Slica gehe
gradient: %cj%hexane -> EtOAC) to give 1-(5-fluoro-
LHimidazoli4-Wmethyl)-1,2,3,4-tetrahydro-quinoline (32 mg) as light
yellow sofid. (MS (1SP): 232.1 ([M+1-11). 10Analogously to Example 1

themfe tained: Example 43
1-( igazol-4-ylmethyl)-7-methoxy-2,3,4,5-tetrahyd
0-1H-benz éb azepin Pro
7-methoxy2 3 1 L tetiaRg GRS

m ..
, IBeRsa 167 Azepine Rydrsenforide g b-3-
Ayl 36dtueb oy inhesd e caarsKdisenyliel Sodilinghiral HPLC (Chiracel OD

thaosioyborohygrideasthasatie agibimbw-diehiomethaneyMIlSP) bar;

258.3 ([1\4+Hr). Example 44 . "
retention time 59 min). MS (1SP): 228.4 ([M-+H1"). [ajp™ = + 31.8° (¢ = 0.60, MeOH).

Example 49

(-)-4-( 1H-Imidazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzo[1,4]oxazine

N
Ly
Separation of the enantiomers of (RS)- 4-(1H-imidazol-4-ylmethyl)-3-
methyl-3,4-dihydro-2H-benzo[1,4]oxazine (Example 45) with chiral HPLC {Chiracel OD
column; eluant isopropanol/heptane 10:90; flow-rate 35 mi min’'; pressure 15 bar;
retention time 67 min), MS (ISP): 228.4 ([M+H] ™). [a]p™ = - 24.4° (¢ = 0.58, MeQOH).
76% ee.

Analogously to Example 45 there was obtained:
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13

1-(3H-Imidazol-4-ylmethyl)-2,3,4,5-tetrahydro- | H-benzo[blazepine
20From 2,3,4,5-tetrahydro-IFIl-benzolblazepine,

wimidariRg-carboxaldehyde, sodium triacetoxyborohydride ai@d-268ki¢/061921

acid in 1,2-dichloroethane. MS (ISP): 22§ 1 Example
45 (RS)-4-(1H-Imidazol-4-ylmethyl)-3-m g‘nS/I-3,4-dihydro-2H-benzo
,4loxazine WO 2008/058867PCT/ER200,//@§1921 -31 - HN"-"% (a)
(16)-3-Methy1-3,4-dihydro-2H-benzol11,410xazine To a solution

ORZ1E IEdrbenZ0KR BB Foha{RA0 02 b3dmagliio-gdeissaydrofuran
(20 ml) was ded dropwise at 5 C a THE solution of methyl magnesium
chloride (179 mal, 3 M, 53.7 mrnol) and the reaction mixture was then
stirred at 50 C for 90 min. The reaction mixture was then cooledto 5 C

an y dropwise addition of 20 nil acetic acid. Sodium
boW? g, 33.5 mmol) was then added portionwise and the
mixture wag stirred at room temperature overnight. The 10 resulting .~
Suspension WL I EA0TEd i) B S 20 ot LU BT Laich
waslgdded drophvdsdrantih the wiix turdi wab gridl 10 r Behyl et tate dvasithen
@éﬂﬁqﬁ}B&%}@%ﬁ&%ﬁ@ﬁf@é%&ﬂd&@ﬁ@@@%&i@@f@ﬁm?yﬁiﬁdium
sulphate and concentrated in vacuo. residue was purifie .
ERTHIO YA e STIE St L RepNETRt ol Grachan (5 +H1 .

yield e fifle compauadag 3 sRleuilassell {0492 9, 46%); MS (ISP): 150.3
15 (LM+HTr). (b)

(RS)-4-(1H-Imidazol-4-y|methyl)-S-QX%th§}6§14-dihydro-2H-benzo[1,4loxa
zine Prepared analogously to E ample 1, from

(RS 3mathyl-B:dnslibyeios2hiedenz i A1exakinBe-quinoline

imidazole-ﬁcarboxaldehyde, sodium triacetox-yborohydride and acetic
acid in 1,2- ichloroethane. MS (ISP): 230.4 ([M+H]+). Example 46
()-1-(1H-Imidazol-4-ylmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
258n of the enantiomers of (RS)-1-(1H-imidazol-4-ylmethyl)-2-

\O

From 6-methoxy-1,2,3,4-tetrahydro-quinoline, imidazole-4-carboxaldehyde,

sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 244.4
([M+H]").

Example 52

1-(3H-Imidazol-4-yimethyl)-7-methoxy-1,2,3,4-tetrahydro-quineline
HNTy

e
O

(a) 7-Tvdroxy-3,4-dihvdro-2H-quinoline- I-carboxvlic acid tert-butvl ester

0.0
To a suspension of 1,2,3,4-tetrahydro-quinolin-7-ol (0.50 g, 3.35 mmol) in
dichloromethane (40 ml) were added di-tert-butyldicarbonate (1.54 g, 7.04 mmol) and
triethylamine (1.86 ml, 13.4 mmol) and the reaction mixture was stirred at 45 °C for 48 h.
The mixture was then acidified to pH 6 by addition of 10% aq. citric acid solution and

extracted with dichloromethane. The combined organic phases were washed with
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methyl-1,2,3,4-tetrahydro-quinoline (Example 3) with chiral HPLC
(Chiracel OD WO 2008/058867PCT/EP2007/061921 - 32 - column; el

whabidseprepanol/heptane 10:90; flow-rate 35 ml n; pressure 45hakin07061921

retention time 65 min). MS (ISP): 228A ( [M+H]1) [aln2 =-E6.54 (c =
0.52, MeOH). Example 47

QQrMéMﬁ@bﬁéd'H@épé’&H&m%ﬂM{&e, a%tfl J@ﬁ@W&@ﬂ%‘OQJL%eﬁé“reSIdue was

Separation of the enantiomers o ]é‘h
fifiqlmf&a@sﬂwh{é%wgn%ﬁ%w ayatianyeltsieifiel 134 mmol, 2
(Exampléds)yiwitheehirat idFhC (Chitacsi M a:@im'nmmez elaaabled to room

‘éﬁﬂ’ﬁ&%ﬁﬂ%‘é@%@éﬂﬁ“%@ tggj}g%\%yr 833, F} AR 1 8 rgﬁﬁg 2d2 s% él{gon and

retention time 87 min).
@%@C%Wﬁ})‘ ﬁi@hé@%ngé ane. The cembmed Pﬁ%‘?‘ﬁiﬂ@ o5 were drie

t) phe(ikH rlinid azel dndinathyh3rnethy i3, dtlihyatpaindognzel duditexariRhich
65 §9M%r%8£éh§g nantiomers, 4‘5 éﬁ;%t ng M%Zﬁg;‘mge@ﬂ %so 3

15 methéLB 4 (@% enzo[1,4]oxazine (Examp ira
HPLE(Chitdddl *“ééTMﬁ?‘P”e it sopropanol/heptane 10:90; flow-rate
35 ml min-I; pressure 15 bar; retentlon time 59 mm). MS (1SP): 228.4

M+Wgt}r[&9% -dﬁlgéic? ﬁ?{ -quing ’m{aelOHa)rbowhc acid teri-butyl esté xample

(1 -4- (1I;1 Imiclazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzol1,41oxazine
H Nfl

To a solution of 7-hydroxy-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester

{120 mg, 0.48 mmol) in N,N-dimethylformamide {6 ml) was added sodium hydride (23

mg, 0.57 mmol, 60% dispersion in oil) and the reaction mixture was stirred at room

over sedium

temperature for 10 min. The mixture was then cooled to 0 °C and methyl iodide 0.04 ml,
0.64 mmol} was added dropwise. After stirring for 16 h at room temperature, the mixture
was quenched by addition of water (10 ml) and extracted three times with ethyl acetate.
The combined organic phases were washed with saturated brine, dried over sodium
sulphate, and concentrated in vacuo. The residue was purified by chromatography on
sitica gel (eluant: heptane/ethyl acetate gradient) to vield the title compound as a
colourless oil (52 mg, 41%); MS (ISP): 264.0 ([M+H]"), 208.1 ([M+H-Me,C=CH,]*).

{¢) 7-Methoxy-1,2.3.4-tetrahvdro-quinoline

To a solution of 7-methoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl ester

(52 mg, 0.20 mmol) in dichloromethane (7 ml) at 0 °C was added dropwise
trifluoroacetic acid {0.23 mi, 3.01 mmol) and the reaction mixture was then stirred at
room temperature for 24 h. The mixture was then made basic to pH 9 by dropwise
addition of saturated aq. sodium carbonate solution. The mixture was extracted three
times with a 1:1 mixture of ethyl acetate and tetrahydrofuran, the phases separated, and
the organic phase dried over sodium sulphate and concentrated in vacuo to vield the title
compound as a light brown oil (37 mg, 92%); MS (ISP): 164.4 ([M+H] ™).



10

20

20 Wy Separation of the enantiomers of (RS)-
4-(1H-imidazol-4-ylmethyl)-3- methyl-3,4-dihydro-2H-benzo[1,4]oxazine

wRmred5) with chiral HPLC (Chiracel OD column; eluant PCT/EPI007/0619%1

isopropanol/heptane 10:90; flow-rate 35 nil min-1; pressure 15 bar;
retention time 67 min). MS (ISP): 228.4 E[R/HH]). [a]Jnzo _ _ 24.4 (c = 0.58,
!@Qﬁbéﬁrﬁ% 9 %M&E&&f{m%‘k@t SIS Yias %%3}}8‘1‘,@]%0': WO
C xample -1-(1H-i
idazol-4- yImé%ﬁ?L) -1,2,3,4-tetrahydro-quinoline FIN"- ri:?'>c/ From

3,4-dihydro )-quinolinone and ethylmagnesium chloride in 5

t n, then treatment with sodium borohydride in acetic acid and
tmn then treatment with imidazole-4-carboxedehyde, sodium
trlacetoxyborohydrlde and acetic acid in 1,2-dichloroethane. MS (1SP):

DAL PROMANR b5RTN fo ESAMPIE Bz whad St Bunaline
Srbid6z bl 3HebiinictaiziohAdyl metint) GimethokyrblR3:idairahyetio-gudrialing-

dichloroethane, MS (ISP): 244.4 ([ M+H]| ™).

Analogously to Example 52 there were obtained:

Example 53

1-(1H-Imidazol-4-ylmethyl)-5-methoxy-1,2,3,4-tetrahydro-quinoline
HN—’-\\

(k\/N
.
From 1,2,3,4-tetrahydro-quinolin-5-ol, di-tert-butyldicarbonate and triethylamine in
dichloromethane, then treatment with sodium hydroxide in methanol, then treatment
with methyl iodide and sodium hydride in N,N-dimethylformamide, then treatment with
trifluoroacetic acid, then treatment with imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 244.4 (IM+H] ™).

Example 54

6-Benzyloxy-1-(1H-imidazol-4-ylmethyl}-1,2,3,4-tetrahydro-quinoline
HN"‘\\N

(g/
P

o
From 1,2,3,4-tetrahydro-quinolin-6-ol, di-tert-butyldicarbonate and triethylamine in
dichloromethane, then treatment with sodium hydroxide in methanol, then treatment
with benzyl bromide and sodium hydride in N,N-dimethylformamide, then treatment
with triffuoroacetic acid, then treatment with imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 320.3 {{M+H]").

Example 55

5-Benzyloxy-1-(1H-imidazeol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline
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i5

From 6-methoxy-1,2,3,4-tetrahydro-quinoline,

imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
wacighindsgedichloroethane. MS (1SP): 244.4 (IM+H]). 15Exampiei2¢e7/061521

1-(3H-Imidazol-4-ylmethyl)-7-methoxy-1,2,3,4-tetrallydro-quinoline (a) z-H

drox /-3 4-dih dro-2H-ciuinoline- 1 carbo%g/hc acid tert-butyl ester 20 To

a suspension,of 1,2,3,4-tetrahydro-quinolin-7-ol (0.50 g, 3.35 mmol) in

dichloromet (40 ml) were added di-tert-butyldicarbonate (1.54 g, 7.04

mmol) iethylamine (1.86 ml, 13.4 mmol) and the reaction mixture

was st 45 C for 48 h. The mixture was then acidified to pH 6 by
ition-of 10% ag. citric acid solution and extracted with
gichioromethane, the-combined oraanic-phases WareWasHRAMIR, Wihe in
é&% /058867PCT/EP2007/061921 - 34 - saturated brine, dried ovef

SHIHAfe A ESHEERAEL R VB B R ol dtietoas il egment

iwithethrammbb {46 it ead datjusodydnidayd texiddisehiitytio(Gar0idel, thd4reatment
ik Mhoaseddedaitersiiing &%%9@%@9%&B&éﬁyﬂ@a@%dlum

cooled to room temperature and.acidified to pH 6 by addition of

CHtA ReRPSBNHOR Lrith S wscliacrd With? oda#ﬁ&f&ﬁﬁéeﬁanlgf Sﬁﬁ%?éo%%% HI.
organic phases were dried over soqiggn ) %ate and concentrated in

vacuo to yield the tide compound as a colourless oil which was used in the
nextrstepiwitbputyiurheypurifieatiopcd-33 8, A0%eXHVIE J1 9002503

(H+E11), 194, wM+H -lvle,C=CH2Il 10(b)

7-Methoxy-3 hydro-2H-ouino ne carboxylic acid tert-butyl ester To a

solution !f 7thydroxy-3,4-d hydro-2H-quinoline-I-carboxylic acid tert-butyl

ester ( g} 0.48 mmol) in N,N-dimethylformamide (6 ml) was added
sodium hydride (23 mg, 0.57 mmol, 60% dispersion in oil) and the reaction
mixture[was stirred at room 15 temperature for 10 mm. The mixture was

OB A S G SPL T b A M AR R Wgmine in
dusbiwioon: thpad dittortrof weter (10 peljianthexdtacted thneghtinvd it rettiylent

AGRIAE, TRG SombinesharganiGPRARSSWEFE N @%%%%Wfﬁh%ﬁllﬁ{@éeﬂé}{ "Q@xtment
dried o er sodium sulphate, and conce trated vacuo, Th Si
@H&g ot &{8‘

R By ER OBt Sur IRy SR B R G IR efha
gﬁach@m)hg!yleddlrt&@eumacampom@i &g alicblowrtelssneil YER(5):41%);(MSHH] ).
(ISP): 264.0 (EMHII), 208.1 ([M+H-Me2C=CH2]\) (c)
7-IVlethoxy-1,2,3,4-tetrahydro-quinohigp'e 57

7-Benzyloxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline

HETRY
Oy &
O
From 1,2,3,4-tetrahydro-quinolin-7-ol, di-tert-butyldicarbonate and triethylamine in
dichloromethane, then treatment with sodium hydroxide in methanol, then treatment
with benzyl bromide and sodium hydride in N,N-dimethylformamide, then treatment

with trifluoroacetic acid, then treatment with imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 320.3 (IM+H] ™).

Example 58

7-Ethoxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline
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15

25 To a solution of 7-methoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid
tert-butyl ester (52 mg, 0.20 mmol) in dichloromethane (7 ml) at 0 C was

waddegdsgpwise trifluoroacetic acid (0.23 ml, 3.01 mmol) anduthe Feaion 911

mixture was then stirred at room temperature for 24 h. The mixture was
then made basic to pH 9 by dropwise addftion of saturated ag. sodium
carbonate solutign. The mixture was extracted three 30 times with a 1.1
mixture of eg)ﬁggetate and tetrahydrofuran, the phases separated, and
the organlc hadé dried over sodium sulphate and concentrated in vacuo

tWem compound as a light brown oil (37 mg, 92%); MS (1SP):
164.4 ). WO 2008/058867PCT/EP2007/061921 - 35 - (d)

Jﬂ@ﬁl'@'ﬁj@z@&aﬂ ¥H‘B [cjcpwt}l' ih '?‘%&hé?f‘}’er"z %éﬁaﬁ‘éﬁ%hxg{é’ aﬂﬁ'{}? !cﬂ?lamme in

Prep ared anao OUS Examp ei

i ﬁ%%fehwtﬁa@% ﬂp%ﬁrgﬁvaiﬁafcmﬁifoamﬂéuwtxémmws%abﬁwbtreatmem
sadiumitideetioxybendhydride dadi acenc daidin Totradidh B h@ethane: with

Mﬁ&b%’a)ce%‘é 2AAIMEE B ANRIQRRYS A RARIE A OR8N G um

obtained; Example 53

iﬂ@fﬁrqwacaféiﬁadi Wﬁ?émyseecm@fhm&@@fmwmﬁwPésqﬂﬁ?dnﬁ@ §oIM-+H]").
From 1,2,3,4-tetrahydro-quinolin-5- El di-t rg?utyldlcarbonate and
tnethylamine in dichloromethane, thenTr%atment with sodium hydroxide in
methanohdben repimephwitR apeshykiodide and sedivm hydrigadn

N,N- dlmethylformamlde then treatment with trifluoroacetic acid, then
treatment with m)dazole -4-carboxaldehyde, sodium triacetoxyborohydride
and acetic afid I 1,2-dichloroethane. MS (ISP): 294.4 (1M+1-11+).

1
6- -4-(1H- imidazol 4-ylinethyl)-1,2,3,4-tetrahydro-quinoline N

I etra inolin-6-o r i arb nat
?rllgf 1 eéf?lﬁeteitﬁm ﬁgorg 1g\n% %héingterle}tmpﬁ%/mr Ond itin ﬁm??hg ac}nne in

mélﬂ%%rﬁ@neth@@ﬁﬁéaﬁﬁ@ﬁtrwwlb@P@wbirwm@@c&rm g@dmﬁphyarr@@ ¢ptment
Niti-dimethyiespaaeigde, shendr eatimentnithrifiieraacstic aside theM treatment

tret nt with imidazo 4car xad odjum trigce rlde

T R e R LR o T e

sewéﬁlzwekydzl@iHﬂrﬁm@a@oﬁ%ﬁyme%@ghiqmm%nmﬂr@nLﬁﬁbﬁrﬁéMm
Example 60

1-(1H-Imidazol-4-ylmethyl)-7-phenoxy-1,2,3,4-tetrahydro-quinoline
\v; r/'\lx >

N
H

O‘\!//.\Q /N\\E
i |

il . i
e ,/

{a} 7-Phenoxv-1,2,3,4-tetrahvdro-quinoline

?
e

To asolution of 0.15 g (1.01 mimol) 1,2,3,4-tetrahydro-quinolin-7-ol in 10 ml

dichloromethane were added 0.19 g (1.56 mmol} phenylboronic acid, 0.27 g (1.49 mmol)
copper(I1) acetate, a spatula end of 4A molecular sieves and 0.64 ml (5.03 mmol)
triethylamine. The reaction mixture was stirred at room temperature for 72 h and then
filtered through celite, washing with dicloromethane. The filtrate was concentrated in

vacuo and the residue was purified by flash chromatography (silica gel, ethyl



WO 2008/058867PCT/EP2007/061921 - 36 - From
,2,3,4-tetrahydro-quumlin-5-ol, di-tert-butyldicarbonate and triethylamine in
wdishigtameihane, then treatment with sodium hydroxide in mgthanolsdhefioz;

treatment with benzyl bromide and sodium hydride in
N,N-dimethylformamide, then treatment 5°with trifluoroacetic acid, then
Yeatmantwith imidazelesAearboxaldehyde, Sadium HaceioxWoorovdrids . .
and acetic acid’in 1,2-dichloroethane. MS (ISP): 3203 (I_M+HJ*). Example

@Slgﬁl-)lz-ﬂ%@d%%\ﬂﬁ@]n%ethyl)-S-isopropoxy-l,2,3,4-tetrahydro-quinoline
10 From I,2,3,4-tetrahydro-quinolin-5-ol, di-tert-butyldicarbonate and
tisthylaming in dichloramethane, then freatment Wil sediym fiyglroxide in
methanol, then treatment With iSopropyl bromide and sodium hydride in
N,N:dimethylformamide, then treatment with trifluoroacetic acid, then
tf\qéfmenq-'Wiqgi imidazole-4-carboxaldehyde, sodium triacetoxyborohydride
al’fﬁj‘a* it-acid in 1,2-dichloroethane. MS (ISP): 272.3 ([M+H]4).
15EXxan 57

-Benzylory;1-(1H-imidazol-4-ylmethyl)-1,2,3,4- hydro-guinoline. From
B e L L b e SRS
imdiepidrohtethand deheActreimervitiosobiveh ydroxide dnetethianiol 1.2-
then dreatment 2Q with)banzyl btpnide and sodium hydride in
N,N-dimethylformamide, then treatment with trifluoroacetic acid, then
troalpgentlyithtmaidakole-daaoxeldehyde, sodium triacetoxyborohydride
and acetic acid in 1,2-dichloroethane. MS (ISP): 320.3 (1M-frEII*).
Example 58 Example 61
7-Ethox-y-1-(11-1-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline WO
»ddEridsaderedieptodrfogharrysl2,3,4-tetrahydro-quinoline

I8
EOZJ
&

From 1,2,3,4-tetrahydro-quinelin-5-ol, phenylboronic acid, copper(1]) acetate and

triethylamine in dichloromethane, then treatment with imidazole-4-carboxaldehyde,
sodium triacetoxyborohydride and acetic acid in 1,2-dichioroethane. MS (ISP): 306.1
([M+H}").



From 1,2,3,4-tetrahydro-quinolin-7-ol, di-tert-butyldicarbonate and

- triethylamine in dichloromethane, then tréatment with sodium hydroxide in

methanol, then treatment with iodoethane and sodium hydride in
N,N-dimethylformamide, then treatment with 5 trifluoroacetic acid, then
treatment with imidazole-4-carboxaldghyde, sodium triacetoxyborohydr de
and acetic acid in 1,2-dichloroethane. MS (1SP): 258.0 ( Example 59
1-(1H-Imidazol-4-ylmerhyl)-7-isopropoxy-1,2,3,4-tetrahydro-quinoli € to -
. From'1,2,3,4-tetrahydro-quinolin-7-ol, di-tert-butyldicarbonate and
~triethylamine in dichloromethane, thgitneatment with sodium hydroxide in
methanol, then treatment with 2-bromopropane and sodium hydride in
N,N-dimethylformamide, then treatment with trifluoroacetic acid, then
grq@gmﬁgggﬁgbm%ﬁle -4-carboxaldehyde, sodium triacetoxyborohydride
and acetic acid in 1,2-dichloroethane. MS %&SP) 272.5 (IM+HI+).
IsExample 60
" 1-(1HAmidazol-4-ylmethyl)-7-phenoX§h1; R, 3,4-tetrahydro- qumollne j -Pheit
.ah Tdro--uinolinre 20 To a sofition.g&Q,1% g (1.01 mmol): o
1,2,3,4-tetrahydro-quinolin-7- oI |n 1D nil dichloromethane were added 0.19
- g (1.56 mmol) phenylborom -agid,U: & (1.49 mmot) copper(11) acetate, .
a spatula end of 4A misidgu ves and 0.64 ml (5.03 mmol)
triethylamine. The reaction riistr Was stirred at room temperature for 72 -.
h and then filtered through celite, washing with dicloromethane. The
il¥EE was concentrated in 25 vacuo and the residue was purified by flash’
Fhromatogiaphy dsiticaaigl; ethyl WO 2008/058867PCDEP2007/061921 -
38 - agetate ptane gradient) to afford 15 mg (7%) of the title compound |
as a light yellow oil. MS (ISP): 226.3 ([M+H] I). ()).

i (1laiﬂhrﬁdwbﬁ47ydlhem;p)}éhﬁbenmw@cghai%eaci'ro’ qumollne H H 5 .i .

Pfepaﬁ;"??—ﬁﬂﬁ'ﬁﬂﬁﬂﬁ%&bﬁ%ﬁﬂy@}@ 1, from
7-phenoxy-1,2,3,4-tetrahydro-quinotine, |m|dazole 4- carboxaldehyde

o ;ﬁodmmgm@m&grg@u@rﬂe and acetlc acid in 1,2- dlchloroethane MS

(ISP); 3064 M+ 111 ).
is —CH,-, -CHR®- or ~O-;

‘Y ' is~CHy-, CH;CHy- or 4 bond; when X is ~O-, then Yis -CHy-s -
Z  is-CHyor-CHR:; . .
iR occurs twice &muit&neously for X and Z be:mg CHR2 f:hen R2 may
' be the same alkyl or not; ‘
w is 0,1 or 2 whennis2, R3 may be the same Or not; ‘
and to phatmaceutzcaﬂy acceptable acid addition salts, with the excepnon of the
following compounds . '
BRE 1H-imidazol-4-ylmethyl)-1 23 4~£etrahydm~qumclme and
1-(3H-imidazol- 4 y’lmethyl) -2,3- dxhydro 1H- mdoie

2. A compound of formula I according to claim 1, wh'creinx is CH; and Y'i's'a bond.

3. A coan;;ou.nd of formula I éccordjng to claim 2, which compounds are
{RS)J«( IH 4imidgzol;4—yimetth) -2-methyl-2,3-dihydro- 1H-indole

S-wbromof-}_‘-( 1H-imidazol-4-yimethyl)-2,3-dihydro-1H-indole ‘



Analogously to Example 60 there was obtained: Example 61
-1-(1H-Imidazol-4-ylmethyl)-5-phenoxy-1,2,3,4-tetrahydro- qumollne From
1,2,3,4-tetrahydro-quinolin-5-ol, phenylboronic acid, copper(11) acetate

- and triethylamine in dichloromethane, then treatment with-
imidazole-4-carboxaldehyde, 15 sodium triacetoxyborohydride and acetic
“acid in 1,2-dichloroethane. MS (1SP)>306.1 - 39 - LA compound-of -
formula: wherein 12'is hydrogen or Ci.rallcyl; R2is Ci..7-alkyl;
R3isC1.2-allcoxy, phenyioxy, benzyloxy, halogen or C1..7- allcyl

AR RIS o e

ora we

(RSis5-chiorehr - W%&W@ -2t ot B P Being
GiHRR | thidh R2dmal belthehshimg-dikyllor ibtisd)g or 2; whennis 2, le’
AMAKRE MerAMRALNEY iath; @bam@&%uzlgaﬂaa@@ceptable acid addition
?gﬁ_rwtt th1 %C}E fth foII % Q?anf :
é’ , MY tet fo- qumo?ne and 1 - (3H-im da
17d HArgidnephyybsth et mr%a@hﬁdwﬁéhfﬁéaﬁqd of formula |
1= (1H imidazol-4- yimethy!) -5- methyl 2 3~d1hydm~lH -indole
1 (IH imidazol-4-yimethyl)-4-methoxy-2,3- -dihydro-1H-indole
7- chlom 1- (lH-umdazcl-4—-y§mcthyl)—23 dlhyd_ra 1H-indole
, (1H~xm1dazol»4 yimethyl)-6-methyi-2 3-d1hydm-1H-mdo§e
- (RS)-1- (lH-mndazol-é—yimethyl)& -methyl-2,3-dihydro-1 Htmdoia
- 5-fluoro-~1- (1H-imidazol-4- y!.methyl) ~2,3- dxhydro-lH-mdole '
6-fluoro-1- (1H- unzdazo!-4~}flmethyi) 2,3~ dxhydroniH-mdoie
5,6- dtﬂuoro 1-(1H-imidazol-4-ylmethyl) )-2,3- dxhydro-lH mdo}e
(RS)-5-fluoro-1-(1H-imidazol-4-ylmethyl)- 2 -methyl-2,3- dihydro IH mdole
" 1-{1H-imidazol-4 -yimethy}) 7-methyi-2,3- dj.hycim-IH -indoleor -
1-( H—imidazpl~4—ylmethy1_}—4~methyi—2,3—dihydm»’1Hnindo!e.

4, A compound of formala T according to claim 1, wherein X is CH; and Y is CH,.

5. A compound of formula I according to claim 4, which compounds are
‘ (RS}JI:-'( 1H-imidazol—4—yimethyl)-2¥mgth}4— 1,2,3,4-tetrahydro-quinoline
(RS) -s;ﬂnoro- 1 ={ lH—imidazol&é-yimethy!)é? methyl- 1,"2,3.,4-tetrahydro'—q{1inoﬁine

6-bromo-1-(1H-imidazol- -4-ylmethyl)-1,2,3 4—tetrahydro—qumohne 7
(-)-1- (1H-imidazol-4-yimethyl)-2- methyi 1,2,3,4- tetmhydro-qumolme B
5-benzyloxy-1-(1H-imidazol- 4—y1methyi) 1,2,3,4-tetrahydro-quinoline
- 7-benzyloxy-1-( 1H-imid_azol—é-ylmethﬂ)«l ,2,3,4-tetrahydro-quinoline or
' 1-(1H-imidazol-4-yimethyl)-5-phenoxy-1,2,3,4-tetrahydro-quinoline.

6. A compound of formula I a.ccor'ding'to claim 1, wherein X is O and Y is CH,.

7. A compound of formula I according 1o claim 6, which compounds are



3. A compound of formula 1 according to claim 2, which compounds are
(RS)- 1-( 1H-imidazol-4-ylmethyl)-2-rnethyl-2,3-dihydro-11-1-indole
5:bromo- 1'-(I'H-imidazo1-4-ylmethy1)-2,3-dihydro- 1 H-indole - 40 -
5-chloro-1-(1H-inaidazol-4:ylmethyl)-2,3-dihydro-1H-indole (RS)- -chloro
1 -( 1 H- imidazol-4-ylmethyl)-2-meth_y}42,3-dihydro- 1 H -indole 7- ethyl -1-(
| H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole 4-chloro- 1- ( |
1H-imida701-411methyl)-2,3-clihydro- 1 H -indole
1-(1H-imidnol-4-y1nethyl)-5-methory-2,3' cllhydro “11+-indole -

l%-((lﬂ i EDd- %mwxmzwmmwma indole 1- (1
IQ ?ﬁql i gﬁﬁz&t@ ﬁ %51%7 ?&5'&#8&%?@ 1,4}oxazine or

H imidaz ydro-|H-indole

1 A1 ehfa«ymﬂ%ny %nﬁs«y&ﬁa Ay lgazine.

- 7- chloro 1-(1H-itnidazol-4- yllnethyl) -2,3- dlhydro -1H-indole 1-(1H-imidaz'
@1 24:Y; gmlbﬁfmmyiaéemgf@cﬂéﬂnd@iﬁe&*éﬁ@zs% and Y is CH,CH,.
1H-Unidazol-4-ylrnethyl)- 3-methy| -2,3-dihydro-IH-indole
5-fluoro-1- -(1H-irnidazol-4- ylrnethyl) -2 ,3-dihYdro-11-1- |ndole
8- m@mﬁmﬁmmhammémmi%m@@ TRRAGES ar

% Gaph]ﬂumm @lﬂmm@amlﬂcmm@thw)@z,&amwmdﬂﬁb aﬁpszT
re-ln-inaole
e e R .

“7-methyl-2,3-dihydro-1H-indole or.
1-(1H-imidazol-4-ylmethyl)-4-methyl-2,3-dihydro-1H-indole. 4. A g
mnmp@ndafbfqmpdaﬂi'anoﬁcdmgqmdmﬁblmhémihivb BT @R amapXsis -

@g@n%?g@g,ﬁmm%ﬁjmggmgﬂ@galm 4, which ’compounds
are (R 5)-1 -(1H-imid
701-4-ylmethyl)-2-methyl-1,2,3,4- tetrahydrg quinoline (RS)-6- quoro 1 -(1
H-imidazol -4-ylmethyl)-2- methyl @A trghydro quinoline -

6- bromo 1-(1H-irniclazol-4- ylrf%ﬂ i 13,4-tptrahydro- qumollne .

- (9)-1- (1H -imidazol-4-ylmethyl)-2-methyf etrahydro-quinoline

5- benzy4ory 1-(1H-imidazol-4- -ylrnethy1)- 1 2, 3 4-tetrahydro-quinoline

a?ﬂ gnz Xy~ d1 1 Huﬁm idazol-4-y1 methyl)- 1,2,3,4-tet rahydro-qui nolin
R A RTITTeE Vao yfmethyl) 5-phenory-1,2,3,4-tetrahydro-quinoline. 6.

A compound of formula | according to clalnl 1, wherein Xis 0 and Y is

CH2. 7. A compound of formula I accordi@g to claim 6, which compounds

are -41 - 4-(1 H-imida701- 4-ylmethi#¥-3y dlhydro 2H benzo(
' 1,4boxazine (RS)-4-( CRA s M

IH-imirla701-4-ylmethyl)-3-methyl{B,4-dihy4ro-2H- benzo[ 1 410xazme or
(3)-4-(1H-imida701-4- ylmethyl) -3- n%thyl83 4{dahydro -2H- benzol 1,47
oxazine.

L toa compolun_d of formula

R
e

wherein R', R%, R%,R%, X, Z and n are as defined in claim 1, or



8. A compound of formula 1 according to claim 1, wherein XisCH2 and Y -
is CH2CH2. 9.’A compound of formula | according to claim 6, which
compounds are 1 - ( 3H-imidazol-4-ylmeth

-~ y1)-7-methcory-2, 3 4,5-tetrahydro- 1 H-benzo blazepine or 1 (3 I-1- imi-
da zol-4-yImethyl)-2,3,4,5-tet rahydro- 1 kb-benzo [I)] azepiue. 10. A
process for preparation of. compounds of formula I, which process
comprises a) reductively arninating a compound of formula (R3),, Il and a
compound of formula to a compound of formula ‘wherein lll, le, R3, R4,
X, Z 3d R 685 gﬁggﬁ%@m wnddf f¢ul) reductively aminating a-
compound of formula and a compound of formula to a
compound of formula  wherein R, R2 Rg 121, Z and n are as deflned in

clalm 1 or c) reductlvely amlnaatln o B bbund of formula

o

" anda cémpound of formula
. ) ’ R‘z’
HN"\g
R P
, 1,
o R o

to a;gompéund of formula '

, Wherein R, Rz, R’ R", Z éﬁd 1 are as defined in claim I, or

cj feduéti_vély aminating a compoﬁnd of formula

 anda compound of formula



and a compound of formula HI - 43 - to a compound of formula , wherein
RI, R2, R3, 124, X, Y, Z, and n are as defined in claim I; and if desired,
converting the compounds obtained into pharmaceutically acceptable acid
addition salts,

243 .
to 2 compound of formula
. : -
-
RA A
R&

‘wherein R}, R%, R*, R* X, ¥, Z, and n are a5 defined in claim 1;and .

~ if desired, converting the compounds obtained into phér;i;&ceut&caliy accepiabie
acid addition salts. o | o



