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WD 2008/ 058867 PCT/ EP2007/ 061921 -1 SUBSTI TUTED
4-1 M DAZOLES The present invention relates to

waeooposssds of formula | R4 HNC R _ ~N N, ( RBOTVEP20¥7/061921

X~ (R2)m wherein R is hydrogen or |lower alkyl; 5 RZ
is hydrogen or lower alkyl; R3is hydrogen, |ower

al kyl, | ower al koxy, phenyl oxy, benzyl oxy, hal ogen or

| ower al kyl substituted by hal ogen; R4 is hydrogen or

| ower alkyl; Xis -CH2-, -CH or -0-; 10 Y is -CH2-,
-CH2CH2-, -CH or a bond; when X is -0-, then Y is
-CH2-; Zis -CH2- or -CH; mis 1 or 2; when mis 2,
RZ maybe the same ogUBSILTUTED $11DAZ&LEShen n is 2,
R3 maybe the sane or not; 15 and to pharnaceutically
acceptable acid addition salts. The invention includes
@ht prea@R i@ntib keliesSto @hlpouhas 6f feehtrgpondi ng
enantioners and/or optical isomerszl In addition, al
tautoneric fornms of conpounds otﬂi?rnula | are al so

enconpassed by the present iAMertjon. 20 It has been
found that the conpounds BiNJ a | have a good
affinity to the trace am nelassoci ated receptors
(TAARs), especially for >ZThe conmpounds may be
used for the treat (R epreéssion, anxiety

di sorders, Dbipol ar di s Jttention deficit
hyperactivity di sorder (ADHd?,Géﬁéess-related

di sorders, psychotic disorders such hs schi zophreni a,
neufeg| ogi cal di seases such POP/02.08.2007 WO

2008/ 058867 PCT/ EP2007/ 061921
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,CH,-, -CH- or a bond; when X is —O-, then Y is —CH,-;
Z is —CH;- or -CH-;

m is 1 or 2; when m is 2, R* may be the same or not;

n is 1 or 2; when n is 2, 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 has been found that the compounds of formula I have a good affinity to
the trace amine associated receptors (TAARs), especially for TAARI.
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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-2 as Parkinson's di sease, neurodegenerative disorders
such as Al zhei ner's di sease, epilepsy, mgraine,

WwWh@e/sssnsi on, substance abuse and netabol i c dPGDEER®NF061921

such as eating disorders, di ak}et es, diabetic
conplications, obesity, dysl i pidemi a, disorders of
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ﬁﬂcliuafn%%%sguc%%%)p?ﬁg mg%ggsedosﬁdpcggtralnt trons (with one

exception, TAAR2 contains 1 intron) and are located next to each other on the

same chromosomal 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]. TAAR1 is in the first subclass of four genes (TAARI1-

4) highly conserved between human and rodents. TAs activate TAARI via Gas.
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receptors formthree 35 distinct subfamlies [7, 14].

wa208R058867 i n the first subclass of four genes PAEBRINT/061921

4) highly conserved between hunan and rodents. TAs
activate TAARL via Gas. WD 2008/ 058867

007 hovvn
B SRR LCOASER s DY RURANLELL O SlioTAP o AR AIOY
Hlsémesdd@rdepssmn pp)&ﬂnohealttsntum d@fmtuhyperdeﬁim;n chsorder,

C}}Ug?arn C&Bu\éle,t%rlgng’oorsdcﬁscf'g%%%lug ;I]taerl]negda&gg egtén 1E(l)<r|dn1$éon S

rmrtaé;bht drsodlescnndeherefdeAhBﬂ dfards h'ﬁﬁeAnghm@aamdlsl foatte a
[I} fetﬂte%alsegs%g the 5 treatnment of these di seases.
Heres ore Yneére* s a broad interest to increase the
k novﬁfhﬂgﬁ)ra blotre istartroed andrag to agsast tikddowkdepilans trace amine
Reggrencr:&se %sed 1 Deutch, A'Y. and Roth, R H (1999)
aotf(flans% fYers. In Fundamental 10 Neuroscience (2"

d edn) (zZignmond, MJ., BI oom F E., Landis, S.C.,

Refeamices usdd:.L, and Sqwre eds.), pp. 193-234,
ca Press
Focaaniidhf TRy ;sMpd% Hfotraf%mﬂ%fsp%%égﬁ%aﬁm ‘

Rev. NMeusc@sa (2 dZ:,dniB(ﬂIBlgﬁ]bihd M.]Cdldss,dnE., Bandi¢, S4l., Roberts, J.L, and

I d
capa 5 R SO En R KB G e Ghnce. “Anna. Rev.

Phar waag] M.[Tand a‘,cchmo,4Jl(202 B)7Ré§6ﬁ;:h and’ trezttmenPappamthRs 8BS,

J. (2003 ece el o t he phar macol ogi cal
trea er]?é?f%lon & %?‘k%%’ﬁ‘p@géiggge Expert Opin.
B nveGirlsgon, x. ugs. (]2201)]13&5ac1135£bet57e6&81bﬁb:hr&hﬂ$,ghﬁaﬁ‘iateandi GABA

Tannock 2002 r 0Scj enc atte on-
def i i Sfl?lﬁ%b‘g%ﬁ %Vl 08 Gty Bl Pl h3gtgt 41, 237-260;
¢énddopinesn Bt ypkRiss, N&QOOﬂ@ecerftIdHVd)qnhentgm th2 Phorhrac6ldicalbireatment

Usdi .._and dl eds. (.1984

and SparkipStes SRR EptertOp T Bt 1A e M
6 20063steaney) &iXs aad danndtki RAQe0BM aiesscicnsPof @Enbiyn-a
nove

274 BEHM g BTG SoF e e B SONBUIRO IR el digdyeurosi. 3
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fﬁhézé)g gegl%'ag aglhro‘lj §%clgla$1%@rségﬁ IlL & aglgg%o Y (%seage, neurodegeneratwe
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pref er. edl atj.ons usi.ng,the co
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' al kyl " denotes a saturated straight- or
branched- chain group containing from1l to 7 carbon
at onBs ufedrheectmnpé &,rmrﬂitvlmy IalkyEtdhyd)t,es ;psanmyite,d stiagbprayiyinched-

%\ bUt olrug Cflonf) ut %{gl;f frP{)nu {; y?arb%n aotarr}/ foigxawl erﬁ n_nl_eth)% ethyl, propyl,

Isaplkm@lgal atlony, i- lAstyl,lQéﬂlt)Het‘r leutsl, artdhhe tiler. Préfbrowdealkpl Igk@ugys are groups
tF aa%%‘ tg% wherein the al kyl residue is as

EFined?apOVECARd which is attached via an oxygen

atom As used herein, the term"| ower alkyl

subsfs tisedddrdiy, thateogetdwal etkotkg sdeanteah lgydup 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, CHFz, CHzF, CH2CF3, CH2CH2CF3, CH2CF2CF3 and the hke

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

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

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
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group as defined above, wherein at |east one hydrogen
atomis replaced by hal ogen, for 30 exanple CF3,

W@R68/05882F, CH2CF3, CH2CH2CF3, CH2CF2CF3 and POBEP10RB061921

The term "hal ogen" denotes chlqrine, iodine, fluorine
and brom ne. The term "pharnmaceéutically acceptabl e
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of fornula | are those, wherein Xis CH2 and Y is CHZ

ound
§re erre crgrr)npounas otr f%rmula [ are those, wherein X is CH; and Y is CH,.

Such compounds are
(RS)-1-(1H-imidazol-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-methyl-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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(RS)- 1-(1 Himdazol -4-yl met hyl)
-2-methyl -1, 2, 3, 4-tetrahydro-qui noline 30

w@ R®BO8886T uor o- 1- (1H- i m dazol - 4-yl met hyl ) - 2- mep¢EPDP 2061921

3, 4-tetrahydro-quinoline 1- (3Himdazol-4-ylnethyl)
-1, 2, 3, 4-tetrahydro-qui noline 6-brono- | - (1

H i m dazol -4-ylnethyl) -1, 2, 3,4-tetrahydro-quinoline
(-) -1- (1 Himdazol-4-yl nethyl)
Pteretdnypimpbud d 8o Hfotmtitad hydthosq wihelin Kes OSmdéniz yIFoxy- |

g c(hch" mgazol 4-yl met hyl )

DYehog PN f?’ghydro gui nol i ne 35

1—(bﬁmﬂmy4lﬂm&ﬂﬁyl)rﬁ tditgldrot2 il bretzbil 9l odazhe3, 4- t et r ahy
e Tkl mstirtg ey dstiogirg 22 engof W loxigg o
0-) gluf MﬁhmnhzolvarlaEHﬁ&ADS&BﬁHylFK:ﬂdﬁBfﬂwzmﬁékﬁa , 4]oﬁaz1ne
Preferred conmpounds of fornula | are those, wherein X

is 0 and Y is CHZ. Such conpounds are 4- (1
Pdfdriediocooipodmyls afohyili)a [-a3¢ thosl, Whdretn Ritk OBIRz0d [ idCALCH.,.

xazine 5
E@C(’Pmd??ﬁedazol 4-y| et hyl ) - 3- net hyl - 3, 4- di hydr o- 2
It Bzt dzoft hopkazihpk - BmetHoxy-2534,5{tdtrahydro-1H-benzo[b]azepine or

R e e Y T AL o A

those wher ei n X is CH2 and Y is CHZCHZ. Such

nds are

1- ( SADS Rieacts 6PmE°9’P‘?fe‘{fﬁ9/‘1n}‘ﬂ?I A Hsirypharmaceucaliyppogripe salts
Carl bt hepaed by aweds&nown i tHedirt, faticsl@nple; By prlot@bdydedcribed below,

E' tetrah dro-1 H benzo [b] azepi ne. The present
W’Hgdﬁﬂﬂésﬁﬁnﬁ trula | and their pharmaceutically
acceptable salts can be prepared by nmethods known in
the ar tredddivelexmifitdg adaynpooadss &snaiscri bed bel ow,

15 whi ch process conprises a) reductively amnating a
conmpound of formula H (R3)n ~N (R2)m X Il and a
compound of fornmula 4 \NH O III 20 to a

conpound of formula 5@

II

and a compound of formula

I11

to a compound of formula

. 1 2 3 4 -
wherein R, R, R°, R%, X, n and m are as defined above, or



N H (R3)n N(R)ymX wherein R, R, R3, R4, X, n
and m are as defined above, or WO 2008/ 058867
wOEABBFBED7/ 061921 -7 b) reductively am nati NBCHEP2007/061921
compound of formula H (R3)N (R2)" IV and a conpound
of forrula 4 RI N OIII g a conmpound of formula

éS, 9@4 re(!l\ﬁtlwc}y amu[l\iu(n )cggéplong of ormJCﬂV\’her ein R, RZ,

m an are OvVe, or c¢)
reductively am nating a conmpound of formula \ NYR2

(R3) Y "X~(RR)m~ VI 10 anpd %Ico;_n'pound of formula R4
R1L N (R)&(R

v

and a compound of formula

O 11

5 to a compound of formula

. 1 2 3 4 -
wherein R*, R%, R”, R*, m and n are as defined above, or

¢) reductively aminating a compound of formula

(R%); T

10 and a compound of formula

O 11

to a compound of formula
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PCT/ EP2007/061921 -8 H NXR4 R1 I /f N \ NYRz (R3)
wO20080888) m , 1-2 wherein Rl, R2, R3, R4, X, RCT/EPENT061921
n are as defined above; and if ,desired, converting the
conpounds obtai ned into phar madeut i cal | y acceptabl e

acid addition salts. 5 The conpounds of formula I may

be prepared in accordance with t ocess variants

as descri bed above and withpthe l‘o}‘)’lra%vm ng schenes 1 -

4. The starting materials ar e| Nher commercially

avail abl e, are otherw se R”E he chem cal
literature, or may b@q @ ed i n accordance with
met hods wel | known in tHhe \Q(O Met hod 1 Scheme 1

Na(OAc)3BH N R4 or | 7 NN R4 ®EBH3CN R (R3)R~ Y H
<(x+|~fNHAcC]—|/N (RZ)mO( Y2 (R3) Il 111
or THE\ X m Schene 1 describes the reductive

ahtreat ROR?, ;m XaYm2nd,ndart e¢ definydnbepe; mal i ne ( X=CH2)
or a 3,4-di hydro 2H- benzo [ 1,4] oxazine (X=0O of

for mf'd% uled &y VRIS ogagne%lSmto pharmaceutically acceptable
lmdazoe4car ehyde or
{didndidinoh ealts- y| ) aI kyI -ketone of formula Il as

car bonyl conponent. 20
The compounds of formula I may be prepared in accordance with the process

variants as described above and with the following schemes 1 - 4. The starting materials
are either commercially available, are otherwise known in the chemical literature, or may

be prepared in accordance with methods well known in the art.

Method 1
Scheme 1
Na(OAc)3BH

N _R*
or
H NaBH3CN R\([ §/
N
X AcOH . N
2 (CH2CI2 (R
(R ot x;
Ry
Scheme 1 describes the reductive amination using a 1,2,3,4-tetrahydroquinoline (X=CH,)
or a 3,4-dihydro-2H-benzo[1,4]oxazine (X=0) of formula II as amine component and

imidazole-4-carboxaldehyde or (imidazole-4-yl)-alkyl-ketone of formula III as carbonyl

component.
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Scheme 2 H/ N (R3)~\ (R)mV NaCNBH3 AcOH ~Ra

wOR{8Ws3s8BH R H or H N N R4 NaBH3CN N (R3)" PEZEP2067/061921

R I N(R3)n\ I (R)m H AcOH,lv O 111 (CHCl)2 1-1
or THE 5 Schenme 2 descri bes tﬁe reducti ve ani nation

ﬁ§&§g1?n i ndol i ne conpound as am ne conponent of
IV and i m dazol e- 4- car boxal dehyde or

(i mi dazol e-4-yl)-al kyl - ketShemef2 forrmula Il as
car bonyl conponent. The indoline conmpounds may be
prepared by reduction of the corresponding indole

anal ogues of fornula V. 10 Method 3 Schene 3 H N ~O
R)m, i. RMyCl, THE
Yy on. i
\%

NaCNBH,
AcOH
N g¢
} Na(OAc),BH RL\T//H:;
or H
\ NS N R’ NaBH,CN N
(RY); R + R I %; — ? (R%FE::I:;H‘Rﬁm
N AcOH
[\ O Nl

(CH,CI), H
or
THF

Scheme 2 describes the reductive amination using an indoline compound as amine
component of formula IV and imidazole-4-carboxaldehyde or (imidazole-4-yl)-alkyl-
ketone of formula III as carbonyl component. The indoline compounds may be prepared

by reduction of the corresponding indole analogues of formula V.

Method 3
Scheme 3
N__o
XY
X (Rz)m Vil
i. R2MgCl, THF
ii. NaBH,, AcOH/THF H
N _g*
R\([;y
N
N_ R N AR N R’
N R Na(OAc),BH
(R%) Y TR I )§ — > (R3)r©: Y
" \Y N AcOH .
R, o} (CH,CI), (R,
v i 12

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



ii. NaBH41 AcOHTHF HNR4 R | N NRz N R4

Na(OAc)3BH 3 / NYRz 3 + 11 ~/( R(R)n RN ( )~\ 1
waK2008/0883¢H (R2 )m1 O (CH2CI)2 (Rz )m1 VI |PCT/EPDOLB61921

Schene 3 describes the reductjcﬁg_ am nation using an

i ndol i ne conpound (- X-Y- - -) or a

- i . n - X-Y-

s G RPY A H AR B FRTRRUN b Bicbijed srom e,
camgspamting 1 %-dthydro-i@d@H2 ohe odmpoumli(-E-YV4 =a€Harione 3,4-dihydro-

onent,. and im daz - 4- carbox hyd r .
TP AAO BRI Sl ST CHED R iyt benzoracin-3(4r)-
200&MHE 86 - RET/ ER2007,-) 0f @tinula VIIMbyladHites of ardoggmptd reagent
f(ﬂo %Q%ntrédu'cl'ﬁgnam no conpounds can be prepared from
he }’respondi ng 1, 3-di hydro-i ndol - 2- one conpound
(- X-Y- -CH2-) or a 3,4-di hydro- 2(1H)-quinolinone

n ora (-X-Y- _ -CH2-CH2-) or a
gﬁ%ﬁ—d—‘f 2 benzoxazi n- 3(4H) - one conpound (-X-Y- _
-OCH2-) of formula VIl by s#idinki4on of a Gignard

reagent 5 followed by reduction. __Method 4 Schene 4
PG HI N protect N1/ N1Z z F&g__(RZ)m~ FG 1 f(R

m XA X iwoteetN | functd Ngroup transformation
)PGJ—@EI:G}FNRZ) —> FG' %—(R%E

YT -

X

X
D

Vil

functional group transformation

be FG' - R
|
N\
Z
€ I e
7~
X X
de-protect N N
¢ kA
R N
§ NoR* Na(OAc),BH N< "
~. 3
3 Lt MY T, (R
R (R N Y "
X/Y m H AcOH X/
0 I} (CH,CI), -3
X

PG = a nitrogen protecting group stable to conditions
used to transform FG?* into R3, e.g. tert-butoxycarbonyl (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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R3/7 I \fi(RZZm \ X'Y X de-protect NN IRRL N NI
N 4 Na(OAc)3BH NZ R3 RZ + RRLRZ)m <XX Y )m N ACOH O

WO Y008/058d67 11 (CHzZCI )2 1-3 A PG = a nitrogen pPCL/BB100TI061921

group stabl e to conditions used to transformFGA into
R3, tert-but oxycarbonyl ( ) 10 In cases where
I t 35S
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tthachy mcmjnegm@mlp at aafhbémn[ma:clcbemd dopper(1l) fcetqeiembtding to the

f _
Bl R 2O BBkt B8 PER v OBa i pate i

EslaEatiE)SQHS ;il}/l?lcaqmn|$ttﬁ g%%tq%ﬂs For instance, this
by conversion to a

tert-butyl carbamate noiety. Exanples of functional

gr bajation and porifieatioorss thawonihainds na%mtermd@ﬁsmwnbgd bexgin can
b e tar ffﬂ%él&ﬂsb}aiﬂyesﬁg%lg fdtf%%%r'pﬂnﬁt‘eﬁl gﬁme‘a@ke such as, for
IlteratﬂlfI such as V\D2 2?027 PCT/EP2 /06 92]]
XPNRIG %?%’F’rrﬁ’ftif"’&ﬂo’a’fcrf—s@ mtlﬁ? P rqi%?satggrélﬂ% thin-layer
elitbﬁfat(igtaﬁlfyeﬁiuﬂ@latfemht&n&o@ﬁ@ﬁy@iﬂé}ﬁrﬁﬁze 160 6r hi’g’htptd‘fsut‘édlquld

an al kyl ating,a
AR AR PR e Bl Do b Rty o suivabte
sdperattuoa st motmiphqmoqrﬂuﬁ;@mmbmbaﬂ loxneferencR8o thegmrgparations and
lestherdih BBLIE Ny
cop eer:s er<§1 g?tgt a?l'gvx}g/:%ror | T u)ll\}alelﬂg Eéﬁgfa“floﬁ%'rgs Pa?%n \Procedures
gould)o ceq@g,rabqqeb@%ed Raggmic pyggresay chirgzpnpoapyls of formula I can be
bepataddd @h@dharaPHIPLEL cation of the conpounds Isolation
and purification of the conmpounds and internedi ates
descri bed herein can be effected, if desired, by any

it bIe se tion.o urification procedure such as,
§$?i compom? so%formulaf P P

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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exanple, filtration, extraction, crystallization,
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test given hereinafter. Materials and Methods 5
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R/Pg containing 10 mM EDTA and pelleted by centrifugation at 1000 rpm for 5 min at 4

»al

°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 ml 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 48,000xg 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
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The compounds of formula I can be processed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,

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

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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capsul es ar'e, for veget able ol s, Waxes,
vaich 1nc;lsémqllscsrdbns of slmd:ehtraimedvqm stsmrs, fanekanipde thiek@atment or
E?e@&ﬁﬂ}nn& d%gre%éq(?n rogis M?onascdlée%? %’(ﬁtaﬁ@ Gltedlfon deficit
reiers ar asual’l y requi Fed &'case of
hnfelracgleitaﬂlsneieca‘p@kﬂlﬁés. 15 Suitable car r iers for the
production of solutions and syrups are, for exanple,
wat eq d@sgg Qa!nsv’a Mﬁ?lrvs}lhe 1i%d ﬁh@Wﬂ? o?téur ﬂa&&% blelaFﬁIsted to
Swta rriers for suppositories’are, tor exanple,
thetindialduak rehairdeergslinoiakls paniiaxles cast.dnghe seet ¢riahadr@lini§tration the
hbsqgé frRALYOLS Vaﬂﬂfr&ﬂeabl)utl@(ﬂ 11—1 ?o RO TRGEH é &Rlay of a compound
arations can,” noreover, taln preser AT ves,
shgeanbral foremd | orgtfaltm ¢qrze@p@dm@¢momg Qigexhagnaceutlcally acceptable salt

i+ e r g . flavo (B ¢ .
By 0 S0 b Sk B R b Se s B4R FiagEldkS and
adbtios tae inppaulies sumenlsothefefikeqeded whek thagyis &gyemt te berindicated.
anti oxi dants. They can al so contain still other
t herapeutical l'y Vﬂb‘l‘%@o?m?iﬁ?i%hi‘w?%}raﬁ{ﬁgﬂi&ﬂ”&m S
contai ni ng a conpound of fornul al ora
phar maceutically acceptable salt thereof and a
tthar lngeedi¢ndal |y i nert carri ermgiablei] so an obj ect of
the present 5 invention, as a pr far ir
production, which conprises bSlrl]Bﬁgl ng%gﬁlzgorqoogﬁge 200 mg
compounds of formula | and/ or phar maceuti cal |
hccepoawpendef @raghilti on salts and, 2P desi lf(iﬂd one500
Qr ”Pe(&othA*h% déjagm@utl cal | ys val uabll 0§ Substafices iniH

m

a gal eni cal nlstratlonformtogether W th one or
for eStetiey Bp¥8utical Iy inert catriers. Phe nost 6 30

Br ef Rfif5ybQfling &El1ABSe 1 N acc dance wyth the gyesent g

i nvention‘are those, 10 whi i ncl ude di sorders of
phe Yagnessimgtearaitis syst em fbr exanplle the trleat nent 1

O Total 167 167 167 831

Manufacturing Procedure

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

Pass the granules through suitable milling equipment.

Ll e

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



prevention of depression, psychosis, Parkinson's

di sease, anxiety and attention deficit hyperactivity
waoele@snssss7 (ADHD) . The dosage can vary within WdBEP2007/061921

limts and will, of course, haye to be adjusted to

the individual requirements in each particul ar case.

In the case of oral adq&yia&&atioguthe 15 dosage for

adults can vary from abott’ .(?Imrlrlg °0 about 1000 ngy

per day of a conpound of general fornula I or of the

tomr bypaiietitng anount of a phangmamsulei cal |y accept abl e
salt thereof. The daily dos may m ni.st ered
Henny B R aOP e, o, B m

singl e dose or in divided doses®and, ‘i
upper limt can also be exceeded when this is found to
be i fdinpatied of pamiukt! For nul at3 on (We5G anul 810 on) 2@

te redi s m/tomb5 5 ny nmg 50 1.
%onpn%lll‘ﬁﬁ'g’ug?%“fqggrenul al 5 25?%% 500 %&gLact osfe)48ITg
Anhy@pouStaiolG 125 105 30 15025 3. Sta-3Rx 1500 ¥ 6 6 3070

5 4, crocrystalline Cellu]lpse 30 30 15 .
%/hgnrggéllylum Stearate 1 1 1 1 1r(gt al 16 9167 16(7)10231 25

ManuMaghestim@teRradcedure 1. MK itens 2, 2, 3 a@and 4 and
granggﬂe with purified wat %({ hr30 Z00Dry thgoog_ranulgﬁo

at 5 3. Pass the granules ough 'suitable mlling

equi pnent. 4. Add item5 and m x for three m nutes;
ingrPraceduia abl e press. WD 2008/ 058867

PCT/ EP2007/ 061921 - 16 Capsule Fornulation Iltem

ngr Al : : 500 ng 1.
%o rrpg/ﬁir(] galgg I’P%éﬁgl%* &éélilggri%% fgg%)é%q%ﬁgsl—ly dr ous
Ract ddeiteme 4 ppd 5papgd mix for3 m@prtes. St arch 25 35 40 70 4.

al Cgiggn%g“oéagﬁ%‘gCT%UIeNagneSi um Stearate 1 2 2 5 Tot al

00 Manuf act uri ng Procedure

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

N
N

N
CO-
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 yield the title compound as a white
solid (0.28 g, 25%); MS (ISP): 214.1 ([M+H]").

Analogously to Example 1 there were obtained:
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1. Mx itens 1, 2 and 3 in a suitable m xer for 30
m nut es. 2. Add itens 4 and 5 and m x for 3 m nutes.

W@ 200Bi054867 nt 0 a sui tabl e capsul e. Experi nent al PCI/BP200#061921

followi ng exanples illustrate {he invention but are
not intended to limt its scope. Exanple 1 (RS)-1-
(1H 1 m dazol - 4-yl nethyl)-Z-E]r)r(gthéz-Z,S-di hydr o- | H i ndol
e ~H\\ N 20 COTo ' a soiut¥on of 2-met hyl i ndol i ne

0250 I 48 i.chl| or pet hane (12 m)
\i/\g?lgolggg%éﬂ é&c}ﬁqgﬁmba%’sfk?@rgé%m@?% car boxal dehyde
(0.75 g,/F\Sl mmol ), sodium triacetoxyborohydride
(3.31 g ~N15.6 mmol ) and acetic acid (0.06 M, 1.04

N The reaction mxture was shaken at 40 C for 16
h then triethylamne (0.5 m) was added 25 and

the m xture shaken for a further 5 min. The resulting '

suspensi brenpaxlofing, tmrdadolaridcarbexaldehyde sediumesiacetoxyborohydride
b ' iHfied by

e

nmet hanol / di chl or onet hane grE?(g}ng,[gg) to yield the title

compound as a white solid (0.28 g, 25%; M (ISP):

B A R e

Exanpl e 27\

1- (3H I pedzol - 4-yl met hyl ) - 2, 3-di hydro- 1Hindole N c3

CN rom i ndol i ne, im dazol e-4-carboxal dehyde,

SO t i acet oxyborohydride 5 and acetic acid in

1, oroet hane. M5 (I1SP): 200.1 ([M+H +). Exanple

3 (RS)- 1 i . . - A .

(11 m da 8 LA IskeRyAp ey nading Imidasple darborpidgbieptogium

triagetokyl®roldridiiand acetic acid in 1,2-dichloroethane. MS (ISP): 228.4 ([M+H]").
Example 4

5-Bromo-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
By
N
20
Br

From 5-bromoindoline, imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 280.1
([{*'BriM+H]"), 278.1 ([{”BriM+H]").

Example 5

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

HN\\\
F //Q/
T
From 6-(trifluoromethyl)indoline, imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 268.3 ([M+H]").

Example 6

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



From 1, 2, 3, 4-t et rahydr oqui nal di ne,
i m dazol e- 4- car boxal dehyde, sodiumto

wWao eooaos886xybor ohydri de and acetic acid in PCT/EP2007/061921
1, 2-dichl oroethane. M5 (1SP): ?62—8' 4 ([MtHl +). Exanple
4 5-Brono- |-
(1Him dag 9{ 4-yl methyl) -2, 3-di hydro-i Hindole ~\\~N
Br \ N Frpms- br onoi ndol i ne,
i m dazolfe- 4- car boxal dehyde, sodi um 15
tri aeglOxybor ohydri de and acetic acid in
1, oet hane. M5 (ISP): 280.1 ([T81Br}MH +),
278. 1T ([{79Br} M+rH] +). Exanple 5 1-
(1H I m deoob 64tuplkerdtrhythyl- 62,8 fetraloydvoiihyline jriBiddi diy-dr o

%arF{))faiT(?q%ug? 8%{1@?5&'1;%'%{)8’%0 ogwdrlge and acetic acid in 1,2-dichloroethane. MS

(IsPHazeBé¢fM+edboxal dehyde, sodi um
tri acet oxyborohydride and acetic acid in

5 1,2-dichloroethane. M5 (| SExampd&8. 3 ([ MtH] +). Exanpl e
6 (RS)-6-Fluoro- |-
(-1 BHH Imid azodi4- dagthybt h)B Y- Rtmkeydrgtquindi®, 4-t et r ahydr o- g
ui nol i ne 2008/ 058867 PCT/ EP2007/ 061921 -18- H _ N
N F Fro
6-fl uorg-2ynet hyl -1, 2, 3, 4-t et rahydr oqui nol i ne,

i m ohe- 4- car boxal dehyde, sodi um

oroethane. Ms (ISP): 246.3 ([MtH +). 5

Exarml e Frohi 1, 2 3,4- tetrahydroqumohne, imidazole-4-carboxaldehyde, sodlum
(3H 1 m dazol - 4-yl et hy t et rahyd ui nol i

ro-
friacgjoxylporedyshi fan:%C%LCtaélldrlﬁH;?dﬁilé]éﬂGFWgMnﬁeMs( P): 2144([M+H] ).
I m dazol e- 4- car boxal dehyde,_ sodj

10 triacetoxyborohydride and AC8FP 8dCI din

iIRS?)— d—i\/fet yq—r (—)&t rrr]fé‘trfl%l IH—Blm(lldaSza y%r}lgthéy‘rfl)g,%myﬁ)ré—1H—indole

N N
-
From 2-methylindoline, 2-methyl-imidazole-4-carboxaldehyde, sodium
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 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-dichloroethane. MS (ISP): 242.3
20 ([M+H]").
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10 Exanple 8 (RS)-2-Methyl- |-
(2-met hyl -1Hi m dazol - 4-yl et hyl ) - 2, 3-di hydro-1| Hi ndo

w@2008/0588by N From 2- net hyl i ndol i ne, PCT/EP2007/061921

2- et hyl -i m dazol e- 4- car boxal dghyde, sodi um

tri acet oxyborohydride and acetit acid in

1, 2-di chl oroet hane. M (I . 228 .4 ([MrH +). 15
Exanple 9 2-Methyl - |- SEan%k%O

- et s 1 Hed -4yl net 54, -t hydr o- g
S Bk R ARt A R 2 bbb G
2-met hyl -i m gazol e- 4- car boxal dehyde, sodi um
triacet;;x%?Nohydride and acetic acid in

ordet hane. M5 (ISP): 242.3 20 ([MrH +). WD
67 PCT/ EP2007/061921 - 19 Exanple 10
| -

(ot ok ool ety 225 el

e
iareioRY orb I diRle ah@ adeticatiaax ald@byldfoe ts@d MSI(19P): 294.0

e A o et
S BERL L AR S IRy " 56476, ([ To1ar) Mk 4
292.0 ([{79Br}MH +). Exanple 11 1-
(2-NEtg£f-1r{%niggzé|-4-3?E§$ﬂé¥fie-trifluoronethy|-2,

g—:(?{l\?%/tg{'ﬁ];}%gkwé?%&—%yhllévgpgﬂr)l—g—tEif{uo\llon’}Ieth)El—},g— ({izlrlys)({Po— 1H-indole

2-nethy|-inl?azole-4-carboxaldehyde, sodi um
triacetg;j&g ohydride and acetic acid in
1,2- di chlohekt hane. M5 (1SP): 282.3 ([MH +).

From 6-(trifluoromethyl)indoline, 2-methyl-imidazole-4-carboxaldehyde,
sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 282.3
([M+H]").

Example 12

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

quinoline

From 6-fluoro-2-methyl-1,2,3,4-tetrahydroquinoline, 2-methyl-imidazole-4-
carboxaldehyde, sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS

(ISP): 260.3 ([M+H]").
Example 13

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

HN’\<
O
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Exanpl e 12 (RS)-6-Fl uoro-2-nethyl- |-
(2-methyl -1Hi m dazol -4-yl net hyl ) -1, 2, 3, 4-t etrahydr o-

wa 2008058861 | ne HN~ N NF From PCT/EP2007/061921

6-fluoro-2-nethyl -1, 2, 3, 4-tetrghydroqui nol i ne,
2-met hyl -i m dazol e-4- car boxal dehyde, sodi um

triaceto ' ' P dvoin
(720X oRRET 508, BEFAL SRR ol +pposiacie
fodaumplteackB®xyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 228.6

E%IM%Tﬁyl-lkkinidazol-4-y|nethyl)-1,2,3,4-tetrahydro-q
[i noline 4'\1N (~CN WD 2008/ 058867 PCT/ EP2007/ 061921

-20 From 1, 2, 3, 4-tetrahydr . ali ne,
2-nethy|-inidazole-4-carbo§%ﬂg€%; e sodi um

L L oy n acehi Qz E
%, - .cﬁrﬁﬁgﬁgﬂ%ﬁ£4?Eﬁgﬁﬂ%%?fa%§§3%1ﬁ6fﬁﬁﬁ]+). Exanpl e
14 5 H
5-Ch|orgr+££}h+in1dazo|-4-y|nethyl)-2,3-dihydro-lFLind
ole~=NkN Cl | / From 5-chl oroi ndol i ne,

i oI 2- 4- car boxal dehyde, sodi um

trira€etvxybor ohydri de and acetic acid in

1, 2-di ch t ) |.SP) - 1236, 7 +),
2545 (1 AGeES R ol £ fraxhlbile 1o
{rcatytioybhytididi mind azaic-adidyih et dighlps@i8indi M$diD) 136 ndo
37 (o~ 5- chl or oi ndol i ne,
e 2 e IOk aehyda Csodium -

tri acet oxyborohydri de and ' cidin
1, 2-di chl oroet hane. M5 (|sg%55§@631

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

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

Example 16

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

S0~

(a) (RS)-5-Chloro-2-methyl-2,3-dihydro-1H-indole

Cl< : .
N
H

To a solution of 5-chloro-2-methylindole (1.00 g, 6.04 mmol) in acetic acid

(7 ml) was added portionwise sodium cyanoborohydride (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 aq.
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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15 ([{37CI}MrH] +), 248.2 ([135C1}M+H +). Exanple 16
(RS) - 5- Chl or 0JJIVWV- | -

W@ 2448i0p886mzol - 4- yl met hyl ) - 2- net hyl - 2, 3- di hydr oPAHEP2WTD61921

e NG \ (a)
(RS) - 5- Chl or o- 2- et hyl - 2, 3-di h§/dro- 1H-i ndol e ¢l ~N 20

E' %%ne%tﬁ}q)a%tja%% 1en§5 9oh)L gd(ﬁ?%’u v§o|'111¥v‘}}add’l]1%8ala il &E)I]Ouglgssgﬂl (1.00 g,

% J; MASISR): $ 5P (JH?7€j/}MﬂHblr)ofﬁﬁoBr( declgp+18"y, 12.1
mol ) and the reaction mxture was stirred at room
tenperature for 16 hours. The resulting solution was
)l (@S ed-Ghloty- i hlinadebht laatiyiesimethybé udihtdral 1H-indole
with water and with 5 N ag. 25 sodi um hydroxi de
sol uti on. _ﬁ% organi ¢ phase was dried over sodi um
sul phate a concentrated in vacuo. The residue was
pggizgggpby chromat ography on silica gel (eluant: WO
867 PCT/ EP2007/061921 -21 heptane/ethyl

acetate gradlent) to yield the title conmpound
col our | eBxpeiefl apaloggysly, to Exampde: 1, frgny (15p)>-chigyy- %meth}’l 2,3-
ﬁ{h %Cﬂ-ﬂiwﬁﬁﬂylé)lmlée@&e&l Qir&g%éhwgﬂsﬁamn{ Qbacetoxyborohydrlde and

RS)-5-Chl oro-1 - (1H i m dazol - | me ¢¥ ) - 2- pe g
weﬁya@élqWr@dﬂp@ethyylgw&(ﬁl’) MSé 261U srlBdard o 248.3

akp MlHﬂ to Exanple 1, from

?ES) 5-chl or o- 2- et hyl - 2, 3- di hydro- 1H i ndol e,
i m dazbes ftycd EReNP| B ER was 8B talivd:

tri acet oxyborohydride and acetic acid in
1, 2-di chl oroet hane. M5 (ISE% égg 2 ([{37C1} MtH] +),
248.3 ([{35C IMtH] +). sly to Exanple 16

Ll?.ﬁ— -C oSro bt a‘éhyE?—(Z mEX[ﬁ)Uip h? im da(Z(Iia—mee(t:plyﬁ 2% glhydro 1H-indole

(2- met hyl -I i m dazol - 4-yl net hyl ) - 2, 3-di hydr o- 1H i ndol
e HJIJII CI From ( RS)

- 5- chIo o- t hyl - 2, 3-di hydro-1 Hi ndol e,

2- -im dazol e- 15 4-carboxal dehyde, sodium
trtagetoxybor ohydri de and acetic acid in

1, 2-di Ch{:r : o&%éf}@shloro—Z—methyl—Z,?)—dlhydro—1H—1ndole, 2-methyl-imidazole-
4-carboxaldehyde, sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane.

MS (ISP): 264.2 ([{¥’CliM+H]"Y), 262.2 ([{*Cl}M+H] ).

Analogously to Example 1 there were obtained:

Example 18

4-(1H-Imidazol-4-ylmethyl)-3,4-dihydro-2H-benzo[1,4]oxazine
N
0
From 3,4-dihydro-2H-benzo[]1,4]oxazine, imidazole-4-carboxaldehyde,

sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 216.4
([M+H]").
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M5 (ISP): 264.2 ([{37CJMH +), 262.2 ([{35C JM+H]| +).
Anal ogously to Exanple 1 there were obtained: Exanple
wQ@ 3004/05886H- | m dazzol - 4-yl met hyl ) - 3, 4- di hydr o- 2PEDEP207/)61921
1,4] oxazine HN\\N N 20 0) om
3, 4-di hydro-2Hbenzo [ ] 1, 4] 0©xazine,
i m dazol e- 4- car boxal dehydeExa sol%lilgm
tri acet oxybor ohydri de and acet¥ € 'acid in
(adichil . han R), 4 4 WO
StarER 8 ERRR s bl G el oghe
(2- Met hyl -AHi m dazol - 4-yl et hyl ) - 3, 4- di hydr o- 2H benzo
[ 1,4] okazine HN-~, | N N From 3, 4-di hydro- 2H benzo
[ ] 1, xazi ne, 2-nethyl-imdazole-4 5
car mpehyde, sodium tri acet oxybor ohydri de and
ace idin 1,2-dichloroethane. Ms (ISP): 230.4

([ MtH +) . Exanpl.e 20 J1: ine. 2- imi 4
(2 put ) E5E8 T B2 el lpaeging, Smethdimisaleat
tarbbxahdehydd\sdbdiuh triacet@xyboorhydride and acetic acid in 1,2-dichloroethane. MS

. - tgt.r ahydr oqui nol i ne,
gshral i B

zol e- 4- car boxal dehyde, sodi um
cyanobor ohydri de and aceti d,hn THF. MS (1 SP):
270.4 ([M+H +). Exanple 2 xfifipid 20

F-(5 F5uR30h il 15k Y124 By BBl 0- 1+ ndo
cal
CO

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

Example 21

1-(2-Butyl-3H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
S

From indoline, 2-n-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+H]").
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CD 15 From i ndol i ne,
2-n-butyl -i m dazol e- 4- car boxal dehyde, sodi um

w@ey@sossssohydri de and acetic acid in THF. M5 (PGREP2007/061921

256.4 ([ MrH +). Anal ogously Lo Exanpl e 16 there were
obtai ned: Exanple 22 (2RS, 3RS)1:

(JJJ111H I m dazol - 4-yl net hﬁ)l(% - 2, §3di nmet hyl - 2, 3- di hydro
-1Hindole 20 From 2, 3-di ne nrl@/ i'hdol e and sodi um

0 i ' | G a¢ then - treatment with
PR o IR IR0 & B g 1P nadt
t ohydride and acetic acid in
et hane. M5 (ISP): 228.6 ([MtH +). WO
8867 PCT/ EP2007/ 061921 -23 Exanple 23 7-Ethyl -
H Dm dazol - 4-yl met hyl ) - 2, 3-di hydro-1Hindole H
“] N N From 7-ethylindole and sodi um

o B Ll RG] oSt Bl A SRRl
treataeat okl hoidabyldd-ceba@naticagdt, sadiumatidcetaxyborohydride and acetic
gL sl gnoetnane  MGh) S8 s BAGHA  [MHH ). Exampl e
(1H i m dazol - 4-yl et hyl )-2E3-Igilh¥gro-i Hindole NC ~

N 10 From 6-chl or oi ndol e andl 80di um cyanobor ohydri de

;ls%hg&r%t-1-@1_@-3}11%%@2511 e%ﬁ[}glz{zfﬁgg%ﬁylg’}rﬁ-ﬂ{-indole

azo car boxal
tri acet oxy ohydride and acetic acid in
1, 2-di c?k@t hane. M5 (I1SP): 236.2 ([137C1}MtH] +),
2 135C1} M+H] +) . Exanple 25 4-Chloro- |-
(%zol -4-yl nmethyl)-2,3-di hydro-i Hindole ~\\~N
\ ~ 715 C From 4-chl oroi ndol e and sodi um

cyanobor Méjcﬁg)rj)iﬂdgl% %hg roﬁﬁﬁldcyaﬂMOh}cfrﬁl@tiﬁg&'ﬁc \ﬁ'.&ihhhen
i m dazol e-4- car boxal dehyde, sodi'um
treatasat v bordahgldri- ehebaxatilehyds, pedium triacetoxyborohydride and acetic

acid in 1,2-dichloroethane. MS (ISP): 236.2 ([{*’CiM+H]"), 234.1 ([{*C}M+H]").
Example 25
4-Chloro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
By
NN
s
Cl

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 ([{*’CiM+H]"), 234.1 ([{*C}M+H]").

Example 26

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

From 5-methoxyindole and sodium cyanoborohydride in acetic acid, then
treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 230.4 ([M+H]").
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acid in 1,2-dichloroethane. M5 (ISP): 236.2
([137C1} M+H] +), 234.1 ([135C1}M+H +). Exanple 26 20 1-

W@ dslopEsenzol - 4- yl net hyl ) - 5- met hoxy- 2, 3- di hydr BeT/EPiondas1921

le HP N C1 / From5-nethoxyipdol e and sodi um

cyanobor ohydride in acetic acT , then treatnment wth
i m dazol e- 4- carboxaldehyde |5w
tri acet oxybor ohydri de and acé?? aC|d in

R e LR P = 1 YR

(1H—In1dazaLw4 ylnethyl) 6- met hoxy- 2, 3 dlhydro 1H i ndo
le \\~NO “ N~ From 6- met hoxyi ndol e and sodi um

c orohydride in acetic acid, then 5 treatnent

Wi t i ¢pazol e- 4- car boxal dehyde, sodi um

tri acet oxyborohydride and acetic acid in

%8 2- 1? e hi:r P8 trrrlle%ﬂoxylnl\élsolc( elmsc@odluzrr:l)’ QYa%o{)Lrl\(/)IB'}_fgir-tf&é in%)((:gtlfg)ellc?d, then

(rﬂ:é-ﬂrrien‘t with mlhlid@qulemewnb(b@aldkhm badiym2Ari3eationypdrobydtidé mdbacetic
r tho m cyanobor ohydri de
ac1d in e?? cfgéﬂloroat a{l%ené P@Eé%@éﬂg l\%gg]'[ b

in acefic aci
i m dazol e- 4- carboxaldehydeEXIﬁ
tri acet oxyborohydri de and ace aC|d in

;é¥rf%ﬁmﬁ.q.e§1&@{heﬂ>-me@ﬁ&&})z 3.%ﬁ9,dffo-<1hh45ulﬂs) . Exanpl e

(lH—Inld 7yl - 4-yl met hyl ) - 5-net hyl - 2, 3-di hydro- 1Hi ndo
N NFrom 5- met hyl i ndol e and sodlum

c rohydride in acetic acid, then treatnent with

[ | e- 4- car boxal dehyde, sodi um

triacet oxyborohydride and acetic acid in

1, 2- di chFiompétcthexyivdlq argRpdingn gyaopprabilege inReeligyiced, then

%%gg‘:—gilt with 1m1d %lg—o —carbO)ialdeh%dfi fo ium trlﬁ%e)t((s)/xygorohlyﬁ 116 %nd acetic
aqd hybﬁtdlciﬂpnomhl@n@ M§(ISP): 230.4 ([M+H]").

Example 29

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

0
N\ N
o
From 5-methylindole and sodium cyanoborohydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride 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 (ISP): 244.4 ([M+H]").
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N O From 5-net hoxy-2-net hylindol e and sodi um
cyanobor ohydride in acetic acid, then treatnent with

WO pdodazssbe- 4- car boxal dehyde, sodi um PCT/EP2007/061921

tri acet oxyborohydri de and ac_e%,ip acid in

1, 2-dichl oroethane. M5 (I1SP): 244.4 ([MtH +). 25 WO
2008/ 058867 PCT/ EP2007/ 061921 - 25 Exanple 31 1-

(1H 1 m dazol - 4-yl met hyl ) - 4-nethoxy- 2, 3-di hydro-1H i ndo

B LRGSR caaeborohvcr

i m dazol €74y car boxal dehyde, sodi um

triacet 6xyW0r ohydri de and acetic acid in

1, CRl or oet hane. M5 (I1SP): 230.4 ([ M+H] +). Exanple

32 oro- |-

(1H:4 m dazol -4-yl net hyl ) -2, 3-di hydro-1Hindole 7-1 N

&N 10 From 7-chl oroi ndol e and. sodi um cyanobor ohydri de

in aceti Erogtﬁﬂpethwﬁldqlef@}gwémm wrangborohydride in dcetic acid, then

tredeRa0lvRh 4miBL fexal AERAARKy&O AN triacetoxyborohydride and acetic
triacet oxyborohydride and acetic acid

idin
acig iy .21l reeane MYLSP):3pf.4 (E%.Hj%( [ 137C1} M+H] +) ,
234.1 ([135C1} M+H] +). Anal ggous| % to Exanple 1 there
was obt ai ned: Exanple 33 Example32

S MOTor o iRgidao G Bpec B by ado- T dindor ™ &1 M anvere-
6- br ono- %\3, 4-tetrahydro-qui noline,
I medazo 4-\car boxal dehyde, sodi um

triacefioxybor ohydri de and acetic acid in
ic | oroethane. MBS (I1SP): 294.1 ([181Br}MH +),

29 [179Br} M+H] +) . 20 Anal ogously to Exanple 16

there Wk Sny —tcﬁiorr]giglaole %)r(lg rgg)&il(:i\mscé;'fanoborohydride in acetic acid, then

treatment with imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 236.2 ([{*’CiM+H]"), 234.1 ([{*C}M+H]").

Analogously to Example 1 there was obtained:

Example 33

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

(g/
S0

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 ([{"Br}M+H] ™).

Analogously to Example 16 there were obtained:

Example 34

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

o
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1- (1H1m daz
of - 4-yl net hyl ) - 6- net hyl - 2, 3-di hydro-1Hindole 'N WO

wWQ®8NSB8B67 PCT/ EP2007/ 061921 -26 From 6- net Pgi/EPIIOT/@61921

and sodi um cyanobor ohydride in écetlc acid, then
treatment with imdazol e-4- car%oxaldehyde sodi um

R T kg

BBathent w1th 1m1dazole 4- carboxaldehyde, sodlum trlacetoxyborohydrlde and acetic

e b AR R TR RIS S

cyanobor ohydri de in acetic 3ghen treatment with
i m dazol e- 4-car boxal dehyde, so

R e B A T A O g - %? ?ﬂ“ﬁn}m‘ ole 1

Exanpl e 3675- Fl uoro- |-

(1H i m/da®el - 4-yl met hyl ) - 2, 3-di hydro-1Hindole 71-NF
Fr | uor oi ndol e and sodi um cyanobor ohydri de in

ac acid, then treatnent wth

i m dazol e- 4- car boxal dehyde, sodi um

triacet OFMBQH&WHQ%I%Q s@ﬁﬁﬁﬂ @yané@or%ﬁ/};&irlderin acetic acid, then
1, 2-di chl or oet hane. Exanpl e
geatgiepf wih gmidazole-4- carboxaldehyde, sodium trlacetoxyborohydrlde and acetic

Qc]icli'lfiﬂ W%@&roﬂﬂlﬁhm@){’ﬂsp) 21314y dro; 1Hindole N F ~

From 6-f | uor oi ndol e and sodlun1cyanoborohydr|de in
acetlc acid, then 20 treat gRithpMisbh
i m dazol e- 4- car boxal dehyde, sodlum

Smlﬁﬁﬁtlomb%ﬁmi&lM silen@nrﬂ) -2@edihfdrodlH Gnddle
2-di chl oroethane. M5 (1SP): 218.3 ([ M+H] +). Exanple

38 5, 6-Di oro- |-
(1H i m ga2et™ 4-yl met hyl ) -2, 3-di hydro-1Hindole F WO

23@@5867 PCT/ EP2007/ 061921 -27 From

5 uor oi ndol e and sodi um cyanobor ohydride in
acetic acid, then treatment with

i m dazol Er.om ediuboxadele Ayd eodigmdiyarborohydride in acetic acid, then

HELRREE 1 %E&QM@I@—&%&&%&?&% b&dium triacetoxyborohydride and acetic
acid in 1,2-dichloroethane. MS (ISP): 218.3 ([M+H]").

Example 37

6-Fluoro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole

From 6-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 38

5,6-Difluoro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
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acid in 1,2-dichloroethane. M5 (1SP): 236.4 ([MH +).
Exanple 39 5

W@ R®BAO588F uor 0JJJ-1 - (1H-i m dazol - 4-yl et hyl ) - 2PEEEP3007/@61921

, 3-di hydro-1Hindole \ / v F_g;_om
5-fl uoro-2-net hyl -i ndol e and sodi um cyanobor ohydri de

in aceti Fro g,gldéﬂﬁ(prﬁg-léi}g]);eeglfd%gglt | u.lggalﬂoborohydride in acetic acid, then

i m dazol e-"4- Car boxa
treatacet with hoidahyldrd-deba@antiehpde soddumaridcatoxyborohydride and acetic

i) SN i QSLARRE Mt Rsh): BB (BiZe ([MHI D). 10
(1H 1 m dazol -4-yl met hyl ) -7 .52, 3- di hydr o- 1H i ndol
T-1 N From 7-net hyl -i ndg@%@%?sodi um

e
FOPRLOD LAY R Sk 3 HIGRISTPALintbR

car

triacetox rohydri de and acetic 15 acid in
1,2-dic thane. M5 (I1SP): 214.1 ([ M+H] +). Exanpl e
41
i dazol - 4-yl met hyl ) - 4- et hyl - 2, 3- di hydr o- 1H-i ndol
€ r ~N\ N From 4-nethyl-indole and sodi um
cyanobor bloytlpiflderdé-0-raehtl-tdaleiadd sbdiam cydRobidrelafdiilatin acetic acid,

th im dazaql e-4-carboxal dehyde,, sodi um . .
%Pé@é‘t‘%ﬁé‘} %Yholﬂi}@iﬁog‘*é‘?‘&?fi?oﬁagé%‘/ée’ Sgg‘i“&”‘ jrfgcetoxyborohydride and
dcedic diid hih opadithiaretha® Nib BRP): 2224.(IMHHFH] +) . Exanpl e
42 1-

(5-Fluoro-I Himdazol - 4-yl Bedthyle o1, 2, 3, 4-t etrahydro-q
uinoline HYV F N W 2008/ 058867 PCT/ EP2007/ 061921
1Z8H(Im)idazol-4-ylmethyl)-7-methyl-2,3-dihydro-1H-indole

5-Fluorog|-(2-trimethylsilanyl-ethoxymethyl)-1Him daz
ol e-4-carbdxylic acid ethyl "ester Si_ /-0 /N NF

N
N

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]").

Example 41
1-(1H-Imidazol-4-ylmethyl)-4-methyl-2,3-dihydro-1H-indole
gy
NN
From 4-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]™").

Example 42
1-(5-Fluoro-1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline

/?\
HN A~

N
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~\OO0 5 To a stirred suspension of NaH (276 ng; 55%
di spersion in mneral oil) at 0O Cin DVF (15 nm)

W@ @s/058867 ar gon at nosphere was added porti onwi BET/EP2007/061921

5-fluoro-3Him dazol e-4- carboxylic acid ethyl ester

(1.0 g) over a period of 10 mifi (strong bubbling!).

The ice bath was renoved and the m xture (al nost

clear light brown solution) was stirred at r.t. for 1

fn) 53Bupion] -(THemethytsuaeyl wis xgmoethed - Hframndazoleahcirbexybandid ethyl
Qrt'dr 2-(trinmethylsilyl) 1o ethoxymethylchloride (1.24

rﬁ%- was added over a period of 5 mn. The m xture

(slowly warmng up tor.t.) was then stirred for 16

h. The off-White slurry was diluted with EtOAc and
washed w t h H20. The aqueous phase was back extracted
wth EtOAc (25 m). The conbi ned organics were washed

wi t B and brine, dried over MgS™4, filtered and

concent r at ed. The crude product was purified by colum

chr dmat ography 15 (silica gel; gradient: cycl ohexane

To actiokd bespamsid rEd fOACH 82 720) mpyb 586 disp&sibh ironmdackal(dil) at 0 °C in DMF
rd met hyl si |l anyl - et hoxymet hyl ) -, 1H j.m dazol.e- 4- carboxyl

o BBt R D P Y W ThRE gy SR Aot
¢drB&Yylic 288 .cthy( pduirH]L -6)g) ofbxr)a Ppeviodfdf Ud MDA (dtrong bubbling!). The ice bath

%é%%e#éogfg% QX{] ﬁwlelsrlg&}/ulgh?%g%éy cq%qﬂgfi%})rﬁwévng%fél{tri:ﬁg?iv% sittretlat rt. for 1 h
3@ hit.i e rofxture was cooled again in an ice bath and 2-(trimethylsilyl)-
5:f1 -l (2t rd et hyl si l | -eth .)-4Himd
herttiBuaabhnt - SRl At i DR Os it T Bl tony
Abmimk )upabd r+.7 8@s uredatirrad f@rigdn Thetafbepheslarwass ddded with
i DIl BAL . ;20 Wt ,% sol yti in, tol.
PRI ey vt Theaabiep fipntsals b Pri e Dac s
addiThe 0dmb#detl @ gadidd vatd Wished with H,(B&hd lodmy drisd over dfgSO4,
KT TR N TR N
(silitagaiclg@tlient: icpdoladtxane’ &Q}KMeﬁadﬂa}‘Et_@lAe@:Z;) Qd:SL gilre B-fBfdro-ThE-
Xt ure. s, quenc the i tion
e BTy i Ear et eH R R s ester (157 9) as

gl tuell@m oil TVIS (BSQUEX38S (PhlasE 'was back extracted with
A thi ned . ‘ .

| eave \/
[5-fluar®d-1-(2-trinmethylsilanyl-ethoxynmethyl)-1Him da
zol /4yl ]-nmet hanol as (346 ng) WO 2008/ 058867

Wl EP2007/ 061921 -29 as off-white solid. The crude
p)fﬁ”ﬁct was used in the next reaction step w thout
fucther purification. M5 (1SP): 247.3 ([MH +).

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,O and brine, dried over MgSO,, filtered and concentrated to leave

[5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-4-yl]-methanol as (346 mg)
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(c)
5-Fluoro-1-(2-trinethylsilanyl-ethoxynethyl)-1H i m daz

wob@sasssar bal dehyde \/ Si_ /-0 ~-N N F O 5 HCI/EP2007/061921

stirred sol ution of
[5 fluoro-1-(2- trlnethyIS|Iany? ethoxynethyl) 1H i mda

éso wh1t¥ lsé nﬁ%ehc?q% %r(o?ﬁg[ v\z%)usﬁ in'tht he)!t I’Ileeuztlon F]teP w1thout further

Iorone r-an argon

add@dnhh@ﬁS«ERﬂB&ﬁ3( Wheild).ack suspenS|on was heated

and the Gake was washed wi th dichl oronmet hane. The
flltrQLN/Mas concentrated to | eave 5-fluoro-1-(2 10
tripet’hyl sil anyl - et hoxynet hyl ) - 1Hi m dazol e- 4- car bal de
hyde (262 ng) as light yellow viscous oil. The crude

ct was used in the next reaction step w thout
f gher purification. M5 (El): 171.1 ([M- Si(M)31)
(d)
To [antﬂ-'rkedJ@(ﬂQﬁd)n ()fZ-StﬂlhdfetlhyJ girhahylsitet/hekyrphéill) -1 Hbrhidazol -4-

gl ercl)qltbarg}%(l @trltrlpé;ﬁchi(brpé“tset%%te[g@% ' inddr Iarr1] grlgloplgtrrslesphere
5J|a§ ildé.‘rd@ﬂ (Mlheg{ l@dﬂ{] d)mahbylask ls@pyﬂl?@i hf@(}yermﬁhy ItréhﬂumnldmldaZg at that
ol e-4- cCar bal de e at r . 1n

mpesﬁ%aerwaéﬁoa%%% ot ﬁ@ﬁptﬁg% e 1o TS the Cake was
Wbéf@ﬂi_‘lfﬁ&l diélﬂ&d@hﬁféd TlleZﬂ'tlgelltémhetclfrﬁny@it@@w le@lel BudrdO0 (2-

. e clear |1ght el l ow sol uti on tirre
?%%ethylﬁf@-m%ﬁw%gﬁl) -21%5#@@?@% Fanrhalgehde ey G 35 e vellow
VBcouede. MhE t:nﬁle prddift Waxtidétén WSheRerhatbnt e f cﬂggurﬁher
stl r|n at conti nue or .

ﬁ?@@ Elhd7 Lﬁgﬁﬁfﬁyﬁﬁgkﬁabed on silica gel. The
crude product was isolated by colum chromat ography
dasl S Ohexarllel_—lH—imidazol—él— Imethyl]-1,2,3,4-

&ﬁ&ﬁwﬁbugﬁﬂﬂhm(Z trlnethyIS|IanyI et hoxynet hyl ) - 1H 25
i mdazol -4-yl methyl]-1, 2,3, 4-tetrahydroqui noli ne (238
ng) as coléxless viscous oil. M5 (ISP): 362.3
([M*H]fh)a (e)

(@gﬁ\uoro | Himdazol -4-ylmethyl)-1, 2,3, 4-tetrahydro

)

ime WD 2008/ 058867 PCT/ EP2007/ 061921 - 30-

N

To a stirred solution of 5-fluoro-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-
carbaldehyde (202 mg) at r.t. in methanol (10 ml) 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, NaBH3CN (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
(ISP): 362.3 ([M+H]").

(e) 1-(5-Fluoro-1H-imidazol-4-ylmethvl)-1,2,3,4-tetrahydroquinoline




10

15

20

HF To a stirred solution of
1-[5-fluoro-I-(2-trinmethylsilanyl-ethoxynethyl)-1Him

walawalossse7 yl met hyl ] -1, 2, 3, 4-t et rahydr oqui nol i neCT/EBB07/061921

ng) at r.t. in THE (5 nl) unde$ an argon at nosphere
was added TBAF (1.1 m: 1 Msofliion in THF). The

m xt ure s heated to 5 60 C and stirring at that

t enper&f yke was continued for 20 min, then the mxture

wa dsjor bed directly on silica gel. The crude
pr was i solated by colum chromat ography (silica
gel ; adi ent: cycl ohexane -> Et OAc) to give

1-(5-fluoro-1H
Tmads@iﬁ‘éh “sBruibARI AY[5) idord- 13(ﬁfrhﬁétﬁﬁm/ﬂ&petﬁlikﬁﬂéth&i 168%nidazol-4-

X@%‘Vi] &)ﬁaféFeﬁ/ml%‘?r\gﬂgﬁ%ﬁll%e i Q%’é’rgi a@véft eifobtiEi (r'?e’éll b an argon

Fxassph&e 43s ldded TBAF (1.1 ml; 1 M solution in THF). The mixture was heated to

ﬁ@f@ RSt BB TR R A B o S AN Bt vas
stndtddo>dyre2t,l)8 ah Siliwt gelhydibe | Hfudenpojdofazepi nwlated by column

gﬂ‘&g %Jﬂldgsﬂm%%(( C%%]%Z%?’%?é%}g&a@ > EtOAc) to give 1-(5-fluoro-1H-

trm daedtlonyts8vbhisasiddetrahiiroguenglmea@anihas light yellow solid.  (MS
@52)@3@hkgﬂ¢gﬂhpne Ms (ISP): 258.3 ([ MtH +). Exanpl e

3H—Iwndazo

o) ATUBRHBY Bl biert g potin
2,3,4,5-tetrahydro-| H benzo[ b] azepi ne,
inidazole-4-carboxaldehydeExmeHMam
tri acet oxyborohydride and acetic acid in
1,(3HelntiHhzol-detlimathy]) - MBieth &) 2,3,238 etrahydrividH - b¥n zofixlapqpliee
45

(RS)-4-( FPIn1dazoI 4-yl met hyl ) - 3- net hyl - 3, 4- di hydro-2
H benzo ( 1, 4] oxazi ne” WD 2008/ 058867

PU/EE@/OGlQZl HN\\N I/N O

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

tStrahydro 1H benzo

Example 44

1-(3H-Imidazol-4-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[b]azepine

From 2,3,4,5-tetrahydro-1H-benzo[b]azepine, imidazole-4-carboxaldehyde,

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

Example 45

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



(a) (RS) -3-Methyl-3,4-di hydro-2H benzo [ 1, 4] oxazi ne
HaN~ \ | O To a solution of 2H 1, 4- benzoxazi n- 3(4H)
WO s/ 0888600 g, 13.4 mmol) in 5 tetrahydrof ur arC/RB200¥/)61921
was added dropwise at 5 C a THE1 sol uti on of
met hyl magnesi um chl oride (17.9 , 3 M 53.7 mmol) and
the reaction m xture was then stlrred at 50 C for 90
m n. T?@actlon m xture was then cooled to 5 C and
quench by dropwi se addition of 20 ml acetic acid.
ohydride (1.27 g, 33.5 mmol) was then added
mme and the m xture was stirred at room
erature overnight. The 1o resulting suspension was
d doVl et vl H4@liydserd H3beuzg bl .4 loEering hydr oxi de
sol utu, on was added dropwi se until the m xture was pH
LD acetate was then added, the phases
separ affed, and the organi c phase dried over sodium
su phoate and concentrated in vacuo. The residue was

purifi e;JIT@% selnfienst @Efl@phyra&&azﬁhbl(ﬁ&l) gﬁélz Ejz((ﬂihg; apu: nllmol) in
ept ape/ et et at adient) to yield the tjtle

5 %ﬁ%&frﬁalra% Y%P Ié@%@ﬁé@gcﬁr@wwe@ %L g TG en! utlﬁwﬁ | SP):

ﬂf}%ﬂlyﬁnﬂ-@eﬁlﬁlw Hllanide ((lb)9 ml, 3 M, 53 7 mmol) and the reactlon mixture was then
1H 1 m dazol - yIrreth ) - 3- et hyl - d|h dro-2
ﬁlrb%aztéh CApioaEihd he prctipn MKUrGREOIES sdig > Candquenched
B atp@esesidlition FB2amRlaCeth acfd 88dium borohydride (1.27 g, 33.5 mmol) was
(RS) et hyl - 3, 4- ydro-2H 20 benzo [ 1, 4] oxazine
d’gg?ﬂ ]éorgrlog\g}sg 6&‘2&? y&ge a8 giitied at room temperature overnight. The

10 Fershl@l@lgts%)éﬂﬁéﬁﬂf)iﬁfﬂeﬂ %oél@&j to @eChhe3 N%l sédlum hydroxide solution was

d) chl or oet hane. I% 230. 4 M-H] +) . Exanpl e
a@e@_@ropwwe until the mlxture was pH 10. Ethyl acetate was then added, the phases

aepélﬂa&'&d Ahdlaer N%é}ncy bR Byibd over BBAINM sulptteSarftt doBEERRYH B vacuo.

qU| nol i ne N 25 Separation of the enantioners
fle raRdyie 1ap pyyified Wa%pmtosgrq—p@y [p1silica gel (eluant: heptane/ethyl acetate
IRt vl Bt tiIRTch AP AR D aOMEAIOi 38 ofl FXGITRI48063) M&H (14P): 150.3
gﬁ Fal PG (om A O Ao ol RSBl MO A3
15 FettEP2007/ 061921 -32 col um; el uant
i sopropanol / heptane 10:90; flowrate 35 m mn-'
ressure 15 bar ; retentlontlms 65 mn). I\/S(ISP)
, 1 yhpthyl rpthyl 3,4-dihyd Neroayo o[ 1'4]oxazine

Prepared analogously to Example 1, from (RS)-3-methyl-3,4-dihydro-2H-
20 benzo[l,4]oxazine, imidazole-4-carboxaldehyde, sodium triacetoxyborohydride and
acetic acid in 1,2-dichloroethane. MS (ISP): 230.4 ([M+H]").

Example 46
(+)-1-(1H-Imidazol-4-ylmethyl)-2-methyl-1,2,3,4-tetrahydro-quinoline
HN"\
'
Ccr
25 Separation of the enantiomers of (RS)-1-(1H-imidazol-4-ylmethyl)-2-
methyl-1,2,3,4-tetrahydro-quinoline (Example 3) with chiral HPLC (Chiracel OD
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Exanple 47 (-)-1-
(1H 1 m dazol -4-yl et hyl )-2-nethyl -1, 2, 3, 4-tetrahydro-q

waevslossse7 J \NJ 5 | ~ Separation of the enaPrCT/BPENT061921

of (RS)-1-(1Him dazol-4-yl nethyl)-2-
met hyl -1, 2, 3, 4-tetrahydro-qui nof i1 ne (Exanple 3) wth

8$1l1£q%' el'ﬁlnljrth?(ﬁ)géée{n%?/ﬁ %eold; lﬂ'(m? rafe l%gﬁf %in'lr;n.pressure 15 bar;

I'sopr opa "OW-ra

R @t RuMrtend &5 hak). MS(Qsmwtzzsm([q\unﬁ 7] omﬁ?): +&VB1((L SR).52, MeOH).
228.4 ([MH +). [a]D 2 _ -6.28 (c = 0.52, MeOH). 10

96% ee. Exanpl e 48 Example 47
g)l @G- illhkdla%ld@;maﬂyly hqﬁéth?qtﬂ 2 3:1%&%&3 ftigipedr o- 2H

1, 4] oXxazine O Separation of

t he enaﬁ Tgners of (RS)-4- (1H-|mdazol 4-yl methyl)-3
15 net , 4- di hydr o- 2H benzo[ 1, 4] oxazi ne (Exanpl e

45) hiral HPLC (Chiracel OD columm; el uant
[ spanol / heptane 10:90; flowrate 35 M mn-";
pressure 15 bar; retention time 59 mn). M5 (ISP):

228. 4 ([ d4pftatipn O[f & d2ndntioddrs&f (RS)=1-0118Gmidd 6} -ylmethyl)-2-

R Bl tsiradmr avingline Eigmples) sty hirabHELG (hitass] O
cdnaﬂmoelhaﬂx iédpropanl /Aeptaid _o SN - 35 ArmBeR pEaturens 6hr;
the enantioners of (RS)- Ell—l-lmdazoi 4- Imsthl)-3-

FRSCTHipIn- B S Byl MBS PP bt b[ M uflbxalsine :(Jé)@énﬁﬁeO&Q)MeOH)-
cChiral HPLC (Chiracel OD colum; eluant

|sopropanoI/hept ane 10:90; flowrate 35 mM mn

pressure 15 bar; retenti oExztn'lnle467 mn). M (

;'S)
e SRR B2 ol 88 aa R Dar1 3540

2008/ OSj\/G’KN PCT/ EP2007/ 061921 -33 Exanpl e 50

E:[Nj/
O
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 ml min’'; pressure 15 bar;

retention time 59 min). MS (ISP): 228.4 ([M+H]"). [a]p® = + 31.8° (¢ = 0.60, MeOH).
Example 49
(-)-4-(1H-Imidazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzo[1,4] oxazine
HN/\\
A~
Y
o
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 ml min’'; pressure 15 bar;
retention time 67 min). MS (ISP): 228.4 ([M+H]"). [a]p™ = - 24.4° (¢ = 0.58, MeOH).
76% ee.

Analogously to Example 45 there was obtained:
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(RS)-2-Ethyl- |-
(1Him dazol -4-ylnmethyl )-1, 2, 3, 4-t etrahydr o- qui nol i ne

woRhos38sby \ N From 3, 4- di hydr o- 2( 1H) - qui nol i neCTEER2vA7/061921

et hyl magnesi um chl oride in 5_% trahydrofuran, then
treatment with sodi um borohydride in acetic acid and
tetrahydr of uran, then treafrent %bth

i m dazol e- 4- carboxaldehyde 4 0% dm

e . .
LR R N PRt 3 476 hpyapgnotine
Analogo;it% to Exanple 1 there was obtained: Exanple
51 10 1
(3H-1mdazol - 4-yl met hyl ) - 6- met hoxy- 1, 2, 3, 4-t et r ahydr o-
qui i'A \N N From
6- -1,2,3,4- tetrahydro gui nol i ne,
i m dazol e- 4- car hoxal deh sodi um
tri acet oXiPHoF8 @Wk@@(H%&qﬁE@ﬂW@“%&ﬂ@fﬁWhn%¥w“unldﬂo“deH‘

@ett%h?dr%hir@ﬁ Qﬁérhﬁ&ﬁmelyﬁ/vfﬂll SdiumAsttollydride M Hlletit heidhad

te@PbydﬁO&H%Hhm eateAl Vith Tnidagelexycarboxabiehydes sqdimiidr o-
icBekyiRohydNde Gha hediRhacid in 1,2-dichloroethane, MS (ISP): 242.3 ([M+H] ).
7- Hydroxy- 3, 4-di hydr o- ZFLqU|noI|ne | - carboxylic acid

tertABMB% Bstb@xamPNOl fHedewas oDRIZQ: TO a suspensi on of
1, 2,3, 4-tetrahydro-quinolin- 7 oI (0.50 g, 3.35 mml)

in dichloronmethane (40 ni 5?dded
di-tert- butyldlcarbonate ( X%ﬂ 5 7.04 mol) and

1.8 13. 4 nd the.reacti on
TGRSR G e SR b AN arb G FREL | 0"
t hen aC|drR|ed to pH 6 by addition of 10%aq. citric
extracted with dlchloronethane The

0 <67 PCT/ EP2007/ 061921 -34 saturated bri ne,
dred over sodi um sul phate, and concentrated i n vacuo.
The r esi Biégn Basethhtys B2 BMedtrahydreiduaiddine( ildddo)e-ararbagaldehyde,

sodi um.hydroxi d ution (6.70. 13.4 |,

ottt FOXAF?@?Y@?%]W%e O CICQ@”P-&{C%OW%M%S 18h): 2444
niMEMl9. was cool ed to room tenperature and acidified

to pH 6 by addition of 10%aq. citric acid solution

and Example 52

1-(3H-Imidazol-4-ylmethyl)-7-methoxy-1,2,3,4-tetrahydro-quinoline
HN/\\

O

(a) 7-Hvdroxy-3,4-dihvdro-2H-quinoline-1-carboxvlic acid tert-butyl ester

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% agq. citric acid solution and

extracted with dichloromethane. The combined organic phases were washed with
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5 extracted with dichl oronethane. The conbi ned organic
phases were dried over sodium sul phate and

w@emsesissat ed in vacuo to yield the title conpPUNEP2E7/661921

colourless oil which was used 4n the next step

without further purification (0'33 g, 40%: M5 (ISP):

%E%E?ﬁ%l b(r n%clfﬂiec? d0V6il‘g4dléI§1ﬁ_[1Q4¢|feg/%§cp_ ) %tg%t%d ﬂhovagstpa) The (rjemdue was

ﬂlssdlvddutlyﬂletwoé f40 moiand-aq. saNDm hl;zdro?fmle ao]$lt1bnl(6 Wrrd),fl?a 4 mmol, 2

g@lpv%/ aaﬁéq Vil e%rrl g{ Ol%H %%8'3@8&% urg QQ X(}/olecf: to r% [+

Nni‘ibedatrrmdmydl acolifivalnio gpéd ¢ By ndlditiomef Hl%lacj cstmdmmnh sbyrdlbndted

gxztrac erglg/blthodlc loromethar?eo 'ﬁlg L3 rn?:!i %g%alnpc e)s vs‘%?éj d ecfs Qver sodium

FeRCtoh T O E R d s ' PR R enpera

ﬁuipheit@almd toncdieatod xt wiceo waseld Iti&mtlb(lmnqnbtmd a@a@olandess oil which

nmet h i qdi d

Rt Qe g0 AR RS oo ol TR BE G G LRI 20,

oML, 194as( [ yuehahed=0H,a0di t i on of water (10 m) and

extracted three tines with ethyl acetate. The

conmbi ned organi ¢ phases were washed with saturated

lib) nevetHoxyedl4 alieydre-QdH-gainoknd-phatexylandidencenylr ateed

in vacuo. The residue was purified by chromatography

on 2 Llica gel (eluant: heptane/ethyl acetate

gradient)oto yield the title conpound as a colourless

oi] (52Iny, 41%; M5 (1SP): 264.0 ([M+H +), 208.1

g C=Cz]+).  (c) o
-1,2,3,4-tetrahydro-quinoline H 0):::~ND 25

To a solutio 8

7O rePRGRY o872y Ty o bBpdeps? Hot fiRdine: kapbexyiciagiddesipuyl ester

1 20tmBWi48l met)ah N, N2difkthyoZ@amiael (b vhif wls &ddedrsedmhaARIde (23

(7 M) at 0 C was added o se trifluoroacetjc acid

{18 937 mmolgoeyy S)Onalﬁ(fl’ R HhedEaction TR MES StEedet ppm

&hnkhﬁdnﬂbr1@ﬁﬁﬂTﬂﬁﬁB&ﬁﬁ%uh@ﬁkﬁkoaédﬂaOﬁban@hmth£bmﬂ§DO4nﬂ
drop addi ti on of

t hen o pH9 b
¢4t (e avaaagé%ﬁm‘?ﬂ% A6 ATBEAON Lt b BHFOOTHEMPRSA e cthe mixture

Wwas qerlch &rb e ditdrest wallerd (1088) Whd &k@c&edlhme Xitiék idfethyl acetate.
géhyl acet ate and tetrahydrofuran,

HEMEPIBEY OHREIC Rhgees sreEaisResd K éafalre}t@ag%%rdﬂ%emﬁpdlum

&ﬂbmataﬁd%ﬂﬂce@lﬂﬁfeﬁ% ﬁ/é’ctuﬁ dTHéTeMé@éJWast &rﬁleﬁ'b‘*} chﬁﬁnitb%ﬂaﬁhy on
as a rown oil

11@99 ?431 (ﬁ[hmm] hepjanem‘/iz BoEo S@éwt)ﬁ@‘r’}#ﬁmfﬂ;@%mﬂnd agy

ESldurless oil (52 mg, 41%); MS %SP) 264.0 ([M+H]Y), 208 1 ([M+H-Me,C=CH,|").
1- (3H 1 m dazol - 4- ylnet [)-7-met hoxy- 1,2, 3, 4- t et rahydr

o-quinoline H\N O-_aDN
(¢) 7-Methoxy-1,2,3,4-tetrahydro-quinoline

O

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 ml, 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 yield the title
compound as a light brown oil (37 mg, 92%); MS (ISP): 164.4 ([M+H]").
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Prepared anal ogously to Exanple 1, from

7- met hoxy- 1, 2, 3, 4-t et rahydr o- qui nol i ne,

WO pdodazssbe- 4- car boxal dehyde, sodi um PCT/EP2007/061921
tri acet oxybor ohydri de and acetélé: acidinl12- 5

di chl or oet hane. I\/S (1 SP) 244

([ MH—|] +) . Anal ogousl y

qU|noI|newﬁﬂ \N N 10 From

1,2,3,4-t hydr o- qui nol i n-5-01,

dlatert utyl di carbonate and triethylamne in

ongt hane, then treatnment w th sodi um hydroxi de
fanol , then treatment with nmethyl iodide and

?f%é%‘e%ﬂ ok B kR ol GRbt eainaL ZeHali e pilpifupipoline

mﬁhzdlﬂndﬁﬂidxeldéh}&hr fvaliah dediytaybaotydride and acetic acid in 1,2-
t b t d
ilcgﬁgﬁ?eéﬁ?%r St %‘ﬂek‘g“l\?saws}%? ). |2§14a51| (I IMr:H] ¥). 15

”Rn;%a%ousﬁr tﬂﬂfl% thﬁ?erf V?r%()bta]tneflr ahydr o- qui nol i ne
HN\ ry_"/\'N OI /' From
1, 2, 3, 4-t et r ahydr o- qui nol i Fx®@nple 53
d| -tert but yl di carbonate and triethylamne in
#i(EHHarid ol Harmethyhedr metlexy e h 8 4vietrphsbsgiqum Hipgr oxi de
in methanek, then treatment 20 with benzyl brom de
and sodi hydride in N, N-di net hyl formam de, then
treatpent with trifluoroacetic acid, then treatnent
Wi t i dazol e- 4- car boxal dehyde, sodi um
tria ybor ohydride and acetic acid in
1, 2-4i chl oroethane M5 (ISP): 320.3 ([MtH] +). Exanple

FR 1 SEOERA ol sl o & plfcaonys s g
ﬂ@@@@ﬁk%@@ wenR@EﬁIEmlO@ﬂi ﬁﬁilmbydﬁdxﬁie 1ﬁ|nh)etlllemol ther| tr@tment

gr'l(tﬁ i er u(%léT %1?0 a?(lig%na aeﬂgén N eff‘ﬁ&{ﬂylformamlde, then treatment with
dlfhmr@acomsadm rieen trévemen el nemiazwltﬂkrastudialqlnhm;edmdmrde

' I
{r?aé%wqgﬁyda}dlg GRd %eﬁ@%ﬁﬁr‘i{ﬁ I’ll y%mqilt(%l?lr‘%gorﬁ% IOJEQ f@#ﬁ %ﬂnép( M+H]"
treat nent 5vmthtr|fluorog%ﬁ,g%g Cld thentreatmsnt

wi th im dazol e-4-car boxal de sodi um
6-Benzyloxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline

HN/\\
N

C 5

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 trifluoroacetic 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-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline



10

15

20

tri acet oxyborohydride and acetic acid in
1, 2-di chl oroet hane. M5 (I1SP): 320.3 ([ MtH +). Exanple

W® 2008/058867 PCT/EP2007/061921

(1H I m dazol - 4-yl met hyl ) - 5- IS@F opoxy-1, 2, 3, 4-tetrahyd
ro-quinoline \ NH q(N 0 From

1,2,3,4-t ahydr o- qui nol i n-5-01,

[ di carbonate and triethylam ne in

di chl oroet hane, then treatnent wi th sodi um hydroxi de

[ , then treatment wth isopropyl brom de
a| um hydride in N, N-dinethyl formam de, then
treéatent with trifluoroacetic acid, then treatnent

Wedoh 1218, ez ahed b~ pandlox alodetiyietes bLﬁ}ddﬁichﬂibnate and triethylamine in

ceto boro dride a
bR bR At e B T3P e pesjanclghen treatment
wich ﬂiﬁh;@l B?OIHIdBeﬂd yodiuy-hydride in N,N-dimethylformamide, then treatment

§v]tFLt uoroaceﬂc aﬁlﬁ t%? Fﬁéal)me:rll‘t %v’lt% 1?1'11(52120 e—AP—Xar[)oxa hy8e, mum

firja2 e t3xvbdreliydatdy dnd acpticnoidiin 1 2~ dkhloroethane. MS (ISP): 320.3 ([M+H]").
di -tert-butyl di carbonate and triethylam ne in

di chl oronet hane, then treaEranpledt h sodi um hydroxi de

in nmethanol, then treatnment 20 with benzyl brom de

i iH Slodlidasol-Hyydmiethey i Frisip o pebixyra t 134 4t etratgdir ahgpintohie e
treatment with trifluoroacetic acid, then treatnent

wi th i m dazg)re- 4- car boxal dehyde, sodi um

tri acet oxyborohydride and acetic acid in

1, 2-di ohoet hane. M5 (I1SP): 320.3 ([MtH +). Exanple

58 7- - -

(1H tpedazol - 4-yl met hyl ) -1, 2, 3, 4-t et rahydr o- qui nol i ne

WO 2008/ 058867 PCT/ EP2007/ 061921 -37- NN H r From
trofn % 243'4 ?ettfaﬁg&%r 1HM'1r{]9ldl i 7tetqlbutyld1carbonate and triethylamine in

di-tert-butyl ticarbonate and triethylamne in

dicm@rr@rl@thénmh@ treayapant wighsarewm hyirdxidegaimaimdnpdrtbsn geatment
yith F&)ﬁ] Brontulag Bnd E&ﬁﬁﬁﬁ'@ﬁrldWJ 1Q,N- gﬁﬁhﬂﬂﬂ%a‘ﬂﬂge, then treatment

de in N N f or mam de
with étlﬂwrpawﬂt: lcidpthen e intang afetétln@deé@le& carhexnldghade, seditm

Matcptok‘yﬂoqmrﬁle%ng QE&Q)ﬁgﬂdqﬁh}Qdﬁchl%P&ltMe. MS (ISP): 272.3 ([M+H]").

Example 57

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

O, o

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 ([M+H]").

Example 58

7-Ethoxy-1-(1H-imidazol-4-ylmethyl)-1,2,3,4-tetrahydro-quinoline
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tri acet oxyborohydride and acetic acid in
1, 2-di chl oroet hane. Ms (I1SP): 258.0 ([ MtH +). Exanple

W® 2008/058867 PCT/EP2007/061921

(1H—Inidazo|-4-y|nethyl)-?-ispg;ppoxy-l,2,3,4-tetrahyd
ro-quinoline Nif N H 10 From
1,2, 3,4-tetrghydro-quinolin-7-ol,
di -tert-butlyNdi carbonate and triethylanmne in
di chl or ongt hne, then treatnent w th sodi um hydr oxi de
N , then treatment wth 2-bronopropane and
sodi dgide in N, N-di nethyl formam de, then
treatnent™ with trifluoroacetic acid, then treatnent
Ridnh 1)2(8, 4 ezahed - @anblaxal odeliytete;busddicamvonate and triethylamine in
tifcéf(‘)%ﬁ?%ﬁtﬁ%}?% rél? h tﬂegtnq%gav?i?%ﬂa Cd%l'ﬁ%}zﬁ}%)lxgc%ell\# lqjle_"gl?anoi,éhen treatment
i@l tide nd sodium hydride in N,N-dimethylformamide, then treatment with
(o dazols 4rl et ) 7 Phenosyod. 2 Jufih S0 BN
ridebeREOY ollyd2idd add hedticabidh a;2gdicilotdetieane M (B H): 238.2OM-+H] ).
To a solution of 0.15 g (1.01 nmol)
1, 2,3, 4-tetrahydro- qui nol i Bxafaple 506n 10 i
di chl or onet hane were added 0.19 g (1.56 nmol)
bt &Hylntidazmhideylmethy))-Disdprapoti- 140, retkdhydeogpeolih e )
acetate, a spatula end of 4A nol ecul ar sieves and 0. 64
m (5.03 D triethylam ne. The reaction mxture
was stirrgd Mt roomtenperature for 72 h and then
WA Nrough celite, washing with dicloronethane.
The f rafe was concentrated in 25 vacuo and the
residué was purified by flash chromatography (silica
geim 12134 tetMby @008/108386-6] RICTLEPROATIcCAbbOAE and 8&thylamine in

cet at e/ hept ane gradient), to,.af for,d 15. 79 t he
e Flog Behan ARt iR P i adey thoh Besyment
(vitMeHbronopfdy)ane and sodium hydride in N,N-dimethylformamide, then treatment
%'fité }!Eﬁlg(lqr}o%%%ig lﬂéiar_ Xllaﬂnﬁeg%!_@)nj[ zv_it?ll}%ri]&)%l_e;4—gdrgb)§eﬂ(§e%tyglea} Y &Him
triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 272.5 ([M+H]").
Example 60

1-(1H-Imidazol-4-ylmethyl)-7-phenoxy-1,2,3,4-tetrahydro-quinoline
N
e
N
H
0

(a) 7-Phenoxy-1,2,3,4-tetrahydro-quinoline

Q.
e

To a solution of 0.15 g (1.01 mmol) 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(Il) acetate, a spatula end of 44 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
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Prepared anal ogously to Exanple 1, from
7- phenoxy-1, 2, 3, 4-t et r ahydr o- qui nol i ne,

WO pdodazssbe- 4- car boxal dehyde, sodi um PCT/EP2007/061921

tri acet oxybor ohydri de and acetélé: acid in 1, 2-
di chl oroet hane. Ms (1SP): 306.7 ([ M+H] +). Anal ogously

RS, PSSO SO EIORTS M IRl gpypeon i

yLH (e)E mmMMNﬂ)l H (~DN O From

1, 2, 3, 4-tetrahydro-quinolin-5-ol, phenyl boronic acid,
copper(ll) acetate and triethylamne in
th)dh(1di-dmetahelne ylndileyl) - rgehoent , 238 4-fetrahydro-quinoline

i m dazol e-4- car boxal dehyde, 15 sodi um

ceto yhborohydri de and acetic acid in

1, -di c qroethane M5s (ISP): 306.1 ([MtH +). WO
20084088867 PCT/ EP2007/ 061921 -39 Clains 1. A

conp of formula R& HNCR _~N N (R3)n/ Ay
(RRYm1l 5 wherein Rl is hydrogen or |ower alkyl; R2
P@phl;cdraoglegomY tIOdimmpéd kytom RPphiesoxyyd?.8deteirahsirerquinoline,

ﬁHﬁXiole'zl ‘QFJ st tu%"%gﬁﬁ)ﬁl”ﬁaé?ld"g%ﬁgﬁ%%ﬁ% fndrll%%t?cgar%{ohgﬁrl 2-
dmhlomharalN&SI(ISP))GO@C 1-CH or -0-; Yis -CH2-,

CH2CH2-, -CH or a bond; V\henX|s-O- then Y is
A@]ngusl)ztoﬁgiam@]fqzﬁo there v@|s|.obta1ned

Example 61
1-(1H-Imidazol-4-ylmethyl)-5-phenoxy-1,2,3,4-tetrahydro-quinoline
0
KLN
o5
o
From 1,2,3,4-tetrahydro-quinolin-5-ol, phenylboronic acid, copper(Il) acetate and
triethylamine in dichloromethane, then treatment with imidazole-4-carboxaldehyde,

sodium triacetoxyborohydride and acetic acid in 1,2-dichloroethane. MS (ISP): 306.1
([M+H]").
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mis 1 or 2; when mis 2, R2 may be the sane or not;
15nis 1 or 2;, when nis 2, R3 may be the sane or

wmoios/0588T t 0 pharmaceutically acceptabl e aci dremEP10T061921

salts. 2. A conmpound of fornmulg,| according to claim
1, wherein Xis CH2 and Y is a bond. 20 3. A conpound
of formula | according to C|é)1l 2, which conpounds are
(RS) -1- (1 Himdazol-4-yl )

-2-met hyl -2, 3-di hydro-1 Hindole 1-

(3H—irridazo| 4-yl methyl) -2,3-dihydro-1 Hindole
5-brono-1- (1 Himdazol-4-ylnmethyl) -2,3-dihydro-1
H-A ﬁ%p@unchgf formula

5-chl oro-1- (1Hi m dazol - 4-yl met hyly) - 2, 3- di hydr o- 1Hi nd
ole (RS) -5-chloro-1- (1 H i dy’%l%-yl met hyl )

-2-met hyl -2, 3-di hydro-1 |n 7-ethyl- 1 - (1

H-i m dazol - 4-yl net hyl) \S[«dg@ydro 1 Hindole
4-chloro-1- (1 H-|mdazol yl met hyl) -2,3-di hydro-1
Hindole 1- (1 Himd -4 et hyl )

- 5- met hoxy- 2, 3- di (/47 Agole 30 1- (1

H i m dazol - 4-yl rrethyl) -rve){\h gxy- 2, 3-di hydro-1

H- i ndol e WD 2008/ 058867 PCT/ EBZDO?/ 61921 -40 1- (1
H i m dazol - 4-yl net hyl ) -7-net hoxy-2, 3-di hydro-1
wheredol e

+(1 gj@ég hyI ) - 5-met hyl -2, 3-di hydro-1Hi nd
%Ie H%W azo 4 yl met hyl)

R2- rretSIﬁUdgogﬁnerUdelkdsl Hindole 7-chloro-1- (1
H- i m dazol -4-yl nethyl) -2,3-dihydro-1 Hindole 5 1- (1
R i i wdwdtogan Joertdil)lowe: alettyyphenytdxyibepaiexyi halogen or

H i ndplyer Qlﬁﬁ)subéltltu{ea b'?l'h'am gazol - 4-yl net hyl )
- 3- net hyl - 2; 3-di hydr o- H-|ndole 5-fluoro-1- (1

H;i m daz | - 4- yl -2,3-di hydro-1 Hindol e
8 fl uﬁ?’dnge‘%?r V‘ieﬁf“h%lz -4-ylmethyl) -2,3-di hydro-1

|ndoI i fluoro-1- (1 Himdazol-4-ylnethyl)
2 3- 8.% ’o%ﬁj ble 10
&RS) B- -fd}@ormﬁzqﬂzl-} J0H-dazd ondl; wheeK by lQ-, Zhaiet BYCH;3-

hydr o i nd
g ( 1HSi %?6[8 Syl met hyl ) - 7- et hyl - 2, 3- di hydr o- 1Hi nd
Eﬂ e Ofs llor % Wheh infris daR Oina g by thiea by |o)r not;
yl -2, 3-di ndol e. A conpound of

flor mJ‘FéOF a‘@la%}lafsr%gﬁtgm?flggf Sime\%é‘%l n Xis CH and Y
is CHz. 15 5. A conmpound of formula | according to

ghdiophrmabiveibalsorp@utisadd &difi&Salts1- (1

H i m dazol - 4-yl net hyl)

-2-nmet hyl -1, 2, 3, 4-t et rahydr o- qui nol i ne (RS)

2 64 tdips @rdlof fodmirhail At@adiak tdhclyinretiydrin X2rs B, ld-Ylis abond.

3, 4-tetrahydro-qui nol i ne

3. A compound of formula I according to claim 2, which 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-chloro-1-(1H-imidazol-4-ylmethyl)-2,3-dihydro-1H-indole
(RS)-5-chloro-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-1H-indole
1-(1H-imidazol-4-ylmethyl)-5-methoxy-2,3-dihydro-1H-indole
1-(1H-imidazol-4-ylmethyl)-6-methoxy-2,3-dihydro-1H-indole
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1- (3Him dazol -4-yl net hyl)
-1,2,3,4-tetrahydro-qui noline 20

WoG2B0mMs361- (1H i m dazol - 4-yl et hyl ) -1, 2, 3, 4- t ePCEHBPZTINTO61921

quinoline (-) -1- (1 H-im'da_z(#_-4-yl met hyl )
-2-methyl -1, 2, 3, 4- tetrahydro qui nol i ne 5-benzyl oxy-

1 fﬁ% ?i ﬂ&%oetqﬁglhetglﬁé qUI etig )car 3-dihydro-1H-indole

Y{bﬁnnyﬂmmy4hm®ﬂmynﬁidmﬂqﬂ%ﬁ#@hw&mhuﬂyndﬂe 3,4-tetrahy

PR DSR4 mehany 2 3o i 1H-indgfe oo

@{qhnmdkmmbunﬂZEﬂeLﬂﬁmdqﬁphanﬂhpmofMHlndak I according
| .ai mher n

Lo AE R BRRE - ey B o s R aste " uhi e

(:lh‘ﬁpburfdismadaeom yirdethid) 31 dethel-2,3- cy]h)nhohﬁ )ndole

4-d
R SRy s hy PR IEEeles - ai nyaro-2
Hfhxem—@[(lfﬂﬂnmﬂamlﬂeylmkthy() 3,3-ddbydfd-1H- 1ndole
d 3 h 2H b
F%1 TaégaQﬁ%énn%ugyh%h%% ﬂﬁgny?mY%rnulax$1§ccordfﬂéo
{RS)ed-Auonol ] - (]I\E‘Iarrﬂxildzob(élwhnﬁhlﬂ_)@nﬁhefhyl -8,3CHRchid: 1H-3ddle A
g—gmgﬁﬁ %zoLfl éf?mg’}l!l B—%—megh rZ%I—gigyér%— | grllgg)lg br whi ch

1-(( BHniidazdd2 oflméthyl) e trieyiy] -2 5~ diby dvox VH 2ndold, 5-t et r ahydr
o- | H-benzo[ b] azepi ne or 1-(3H i m dazol -4-yl met hyl)
-2,3,4,5-tetrahydro-1 H benzo [b] azepine. WD

200 840p8&aT oo HR2 A0Hr e g 92 dlaim 4,wHdein X PIA3Ges8 Y BICH,.
preparati on of compounds of fornula |, which process
conprises a) reductively am nating a conpound of

b.ox whpoﬁhd ¢R3Y)raulet Bcdof@ihpito dainh 4, Whiahdorapewidsawnd of

&gg) ﬁ—'l 11 aﬁpﬁtyln%egg)j IZ:\TIn%tﬁﬁl) l‘f? 3,4 tn?rag)? ro- oc[u1rf10q1rnrgu 'a
(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-methyl-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.

6. A compound of formula I according to claim 1, wherein X is O and Y is CH..

7. A compound of formula I according to claim 6, which compounds are
4-(1H-imidazol-4-ylmethyl)-3,4-dihydro-2H-benzo[1,4] oxazine
(RS)-4-(1H-imidazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzo[1,4]oxazine or
(-)-4-(1H-imidazol-4-ylmethyl)-3-methyl-3,4-dihydro-2H-benzo[ 1,4] oxazine.

8. A compound of formula I according to claim 1, wherein X is CH, and Y is CH,CH..
9. A compound of formula I according to claim 6, which compounds are

1-(3H-imidazol-4-ylmethyl)-7-methoxy-2,3,4,5-tetrahydro-1H-benzo[b]azepine or
1-(3H-imidazol-4-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[b]azepine.



Xx 1 wherein R, R, R3, R4, X, n and mare as defined

inclaiml, or 10 b) reductively am nating a conpound
wotoBossseta H (R3)N (R2),n IV and a conpoundP@f/EP2007/061921

formula Ra RL HOIIIl to a cpppound of formula WO
2008/ 058867 PCT/ EP2007/061921 "-42 4 RL I NRN H N

(RB)yn / (R)yml 1 wherein R, R2, R3, R4, in and n
are as defined in claim1, or c¢) reductively
&0vi Agproasy far peppatiod obforfiprunds af foridvIR2L, ("RBh process comprises

" X~( ~ M 5 and a c ng.of formula R4 Rl N
1 Bl eGSR g

N
(R3)4©[ j/(RZ)m
X 11

5 and a compound of formula

I11

N _R*
v
R\/E H)§
@i 3
X I

. 1 2 3 4 . . .
wherein R*, R, R”, R%, X, n and m are as defined in claim 1, or

to a compound of formula

10 b) reductively aminating a compound of formula

H

N /o2
(R3)@:7<R n

v

and a compound of formula

I11

to a compound of formula
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RLI /f N \ NYRz (R3) Y ~(R2)m, 1-2 wherein Ri,
R2, R3, R4, X, Y, in and n are as defined in claim1;

w@nassBssT desired, converting the conmpounds OPCHEPIA7/061921

i nto pharnmaceutically acceptab acid addition salts.
11. A conpound of formula | ac¢ording to claimi,
whenever prepared by a process as,, clained in claim10
or by an equival ent nethod. 12. JA i cament
cont ai ning one or nore co f formula |l in 15
accordance with claim1 and pparrhceutically

accept abl e ex0|p|ent} 058867

PCT/ EP2007/ 061921 31 |panent as clained in
claim12 for the treatnent of déBr@ssqop anxi ety

di sorders, bipolar disorder, attention deficit
hgperac;lylgy di sorder, stress-rel at ed di sorders,

HoRb &d} %P&é@%in§5ﬁ¥£%%%¥@ﬁﬂ5“nﬂe9YoIoglca

dlseases Parki nson's di sease, 5 neurodegenerative
dlS0&ﬂ@H&nw@béhﬁhﬂﬁﬁyﬁxﬂm&ﬁﬁﬁQﬁﬁﬁﬂhﬂ@psy, m grai ne,
hypertensi on, substance abuse and netabolic

di sorders, eating dlsorders dla etes, diabetic

conplications, obesity, S|I n1a£ di sorders of
energy consunption and di sorders and
mal f uncti on of body tenperb neosta5|s di sorders
of sleep and circadian rhythm Rba[dlovascular

di sorders. 10 14. A nedi canent accordln to claim13
contai ning one or nore conpounds as clainmed in clains
1- 9addi céhpodidesttforntlaof depression, psychosis,

Par ki nson' s di sease, anxiety and attention deficit
hyperactivity disorder (ADHD). 15. The use of a
conpound of formula | accorgipg to claim1l1 for the
preparation of a nedica t>¥f or the treatnent of
depression, anxiety djsor ¥, bipolar 15 disorder,
attention deficit hypBragfividty disorder,

stress-rel ated disorders,n psychotic disorders,

schi zophreni a, neurol ogi cal di sedldes, Parkinson's

di sease, neurodegenerative disorders, Al zheiner's

i seaspourRidfifePsya M grai ne, hypertension, substance
abuse and netabolic disorders, eating disorders,

di abetes, diabetic conplications, obesity,
dysl i pi dem a, disorders of ener Kb04consunption and
assim | ation, disorders and_pal flungfy on of body
tenperature honeostasis, dRs Ns of sleep and

circadi an rhythm and car dj ovagcuRar
@t Ly
e\

2
Rt 1o

wherein RY, R%, R?, R*, X, Y, m and n are as defined in claim 1; and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

11. A compound of formula I according to claim 1, whenever prepared by a process as

claimed in claim 10 or by an equivalent method.

12. A medicament containing one or more compounds of formula [ in

accordance with claim 1 and pharmaceutically acceptable excipients.
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di sorders. 16. The invention as herein before
descri bed. 25 ~~~
WO 2008/058867 PCT/EP2007/061921

- 43 -

13. A medicament as claimed in claim 12 for the treatment of depression, anxiety
disorders, bipolar disorder, attention deficit hyperactivity disorder, stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,
neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine, hypertension,
substance abuse and metabolic disorders, 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.

14. A medicament according to claim 13 containing one or more compounds as claimed
in claims 1- 9 for the treatment of depression, psychosis, Parkinson’s disease, anxiety and

attention deficit hyperactivity disorder (ADHD).

15. The use of a compound of formula I according to claim 1 for the preparation
of a medicament for the treatment of depression, anxiety disorders, bipolar
disorder, attention deficit hyperactivity disorder, stress-related disorders,
psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,
neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse and metabolic disorders, 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.

16. The invention as herein before described.

X%



