4-1 M DAZOUNES AS TAAR SUGANDS The invention relates to

conpounds of fornula wherein R is hydrogen, |ower
W@kl 74r9 am no; X-RL is -CH 2-, -CH(| ower al KBXEEP200T/063585

-CH(OH)- and Y-R2 is -CH 2, -CH(lower alkyl)-,

-CH(Il ower al koxy)- -O, -S-, -S(O-, -S5O 2-,

-CH(phenyl )- or -C(lower alkyl)2- ; or X-RL is -NH

and Y-R2 is -CH 2, -CH(lower alkyl)-, -CH(Iower

al koxy)-, -CH(phenyl)- or -C(lower alkyl)2- ; Ar is

phenyl, napthyl or benzofuranyl, which rings are

unsubstituted or substituted by one or nore

substituents, sel-goIPAZOLONES AS TINARIPLIGANDSt i ng of

| ower al kyl, | ower alkyl substituted by hal ogen,

hal ogen, | ower al koxy, |ower al koxy substituted by

Mh¢ dyemionmethtasxy compbmeds diferalldy| am no, nor phol i nyl ,

phenyl , benzyl or by O benzyl; or pharmaceutically

suitable acid addition salts wth the exception of

5-phen ethyl- I Himdazole 15'(2' phenyl - propyl ) - |

Himdazole | -(I Himdazol B&\-Xy,IY)\-g- phenyl - et hanol

R%\
NH
=/

N I

wherein

R ishydrogen, lower alkyl or amino;

X-R' is -CH,-, -CH(lower alkoxy)- or -CH(OH)- and
Y-R? is —CH,, -CH(lower alkyl)-, -CH(lower alkoxy)- -O-, -S-, -S(0)-, -S(O)-,
-CH(phenyl)- or -C(lower alkyl),-;

or

X-R' is -NH- and
Y-R? is —CH,, -CH(lower alkyl)-, -CH(lower alkoxy)-, -CH(phenyl)- or
-C(lower alkyl),-;

Ar  is phenyl, napthyl or benzofuranyl, which rings are unsubstituted or substituted by
one or more substituents, selected from the group consisting of lower alkyl, lower
alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted by
halogen, hydroxy, amino, di-alkylamino, morpholinyl, phenyl, benzyl or by
O-benzyl;

or pharmaceutically suitable acid addition salts with the exception of
5-phenethyl-1H-imidazole

5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol

5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
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5-(2, 2-di phenyl -ethyl )-I Him dazol e
4-(2-mtolyl-ethyl)-1Himdazol e4-[ 2- (2, 6-di net hyl - phe

wogdopoztsyl ] - | H i mi dazol e 4- (bi phenyl - 2-yl oxy nRCTEPI007/063585

-1 Him dazol e Y
5- (2- et hyl - 2- phenyl - propyl ) - [ & ni dazol e

.0r.0- ) < i i dazol

AT AR I il 42701 ¢
4-(biphehyH2exyxen diiry]) - 1BHmidhzde ol e

-{3- i m dazol
i(g"%ﬁ%}%&%@ %ﬁé@g;@ﬁe #fﬁeln} H?iZ?n' Sazol e and
5-(ehhyb-phemhromettslil-1 drylideoky| - | H i m dazol e. The

- | f le in the bel

o EARAROR LA HIADER O oSad Tn publics
étoetwilydatynidthol di-esidazole 5- phenet hyl -1 H-i mi dazol e (CAS

: 36- o B 2- - [)-1 Himdazole (CAS
SLEAGBE Y R P PIOMUTARICRY L) Lo ey - ot hanol
{-CAB-digeti-pBerxyethyl)- IH-imidazole and

- -diph -eth T im,d I CAS 102390-63-6
%“(““z?{}-‘%'z‘ghﬁ?“e%?f?ne hﬁ%{@-?ﬁﬂl@d%ﬁz@g| o ECAS 79928- 27- 1))
F: 4-[2-(2, 6-di net hyl - phenyl)-ethyl]-IHimdazole (CAS

19524 A2t8) B L USTY G ROTEH L A fonc
teferemdesiar aleencBaed sit mibhic Begmhsbllibritissber 4407995)

A: 5-phenethyl-1H-imidazole (CAS 94714-36-0)

B: 5-(2-phenyl-propyl)-1H-imidazole (CAS 86347-25-3)

C: 1-(1H-imidazol-4-yl)-2-phenyl-ethanol (CAS 79928-10-2)

D: 5-(2,2-diphenyl-ethyl)- 1H-imidazole (CAS 102390-63-6)

E: 4-(2-m-tolyl-ethyl)- 1H-imidazole (CAS 79928-27-1)

F: 4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole (CAS 79924-13-3)

G: 4-(biphenyl-2-yloxymethyl)-1H-imidazole (CAS 527696-96-4)

H: 5-(2-methyl-2-phenyl-propyl)-1H-imidazole (Beilstein Registry Number 4407995)
I: 4-(2-chloro-phenoxymethyl)- 1H-imidazole (CAS 27325-27-5)

J: 4-(2-fluoro-phenoxymethyl)- 1H-imidazole (CAS 401-45-6)

K: 4-o-tolyloxymethyl-1H-imidazole (CAS 762177-70-8)

L: 4-(3-chloro-phenoxymethyl)-1H-imidazole (CAS 802322-21-0)

M: 4-(2,6-dimethyl-phenoxymethyl)- 1H-imidazole (CAS 771450-63-6)

N: 5-methyl-4-phenylsulfanylmethyl- 1H-imidazole (CAS 700355-78-8)

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

as Parkinson’s disease, neurodegenerative disorders such as Alzheimer’s disease,
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| : 4-(2-chloro-phenoxynethyl)-IHimdazole (CAS
27325-27-5) J :

wWaA2{08074600r 0- phenoxynet hyl ) -1 H i mi dazol e ( CAS BOWEBDOBG)63585

K: 4-o-tolyloxymethyl- IHim d%zol e (CAS 762177-70-8)
L: 4-(3-chloro-phenoxynet hyl)-I"Hi m dazol e (CAS

%@%ﬁ?}é?‘ﬁéﬁn@‘% h%—er résrll%r;( )?lrlr% t nc'e)ablﬁel_and md:é%both d&s&ra\dézrs such

FsreptiB @ dB8rd8ys, Niabetes, diabetic complications, obesity, dyslipidemia,

7 Weods | £ H |
ST et R R A S
bodyt tamgsratate hotrtzestasis disostporicicey aed antadomehsthandhdr
Q&}goggsc aisggg#d% In addition, all tautoneric forns of

o

oun rirula I are al so enconpassed by the
pr esent Tinevdasicalrhio genicheasin be@er of um,ch o épab epthhnige, epinephrine

n \Y
N T
pﬂ[ph'EMRbrvoif heyseonjiguFids: syaghehle anb Etdra]go,ras twad aB tlE&tdﬂ:glmtiatlon
ar%c% reug{aﬁe a eerfrlelegs{f]:)gﬁee ttp%) Irgor e& SACPI 1Sn%)l§r21(l) nce dl S%j les of biogenic

srhmes s-knelhattede desgonsilelesﬁqr the yla:dired bmndﬁmon@kensde; unedm ygmthological

%p 11;1 OI‘PSQE%E % Secg% E: ass o%leﬁg%egllogse aaﬁ%% cgrlill ounc%s the so- call%d trace
ar | Sease, neuro generati ve I'sorders su

aﬁm&h rhas) nznifganlil g ewslap eyiihl thpsissidal gioganieamines regarding structure,
ertension, substance abuse and metabolic disgrders

oljgm and pikeelylaplogalizationyiThs dis dnclygespramine,

ﬁ PR ﬂlfﬂ@str%/;ﬁg)fﬁﬁieta%d opaPh H &R theyAtSALLRE § @F mammalian
energy consunption and assim |l ation, disorders an

RV U PBRt genasdiiyiovenswleihan elassebliesends aming Kdr der s
of ST@&de%F&u&'tlbﬁ adi BN "IRYEDN D vARds f@kRi ARG R ke

di sorders.
schizophrenia and depression [7] and for other conditions like attention deficit

hyperactivity disorder, migraine headache, Parkinson’s disease, substance abuse and
eating disorders [8,9].

For a long time, TA-specific receptors had only been hypothesized based
on anatomically discrete high-affinity TA binding sites in the CNS of humans
and other mammals [10,11]. Accordingly, the pharmacological effects of TAs
were believed to be mediated through the well known machinery of classical
biogenic amines, by either triggering their release, inhibiting their reuptake or by
“crossreacting” with their receptor systems [9,12,13]. This view changed
significantly with the recent identification of several members of a novel family
of GPCRs, the trace amine associated receptors (TAARs) [7,14]. There are 9
TAAR genes in human (including 3 pseudogenes) and 16 genes in mouse
(including 1 pseudogene). The TAAR genes do not contain introns (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]. TAARI is in the first subclass of four genes (TAARI-

4) highly conserved between human and rodents. TAs activate TAAR1 via Gats.

Dysregulation of TAs was shown to contribute to the aetiology of various
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The cl assi cal biogenic am nes (serotonin,
nor epi nephri ne, epi nephrine, dopam ne, histam ne) play

WO peet@mt rol es as neurotransmitters in the CRCIE/ERL007/063585

and peripheral nervous system|[,1] . Their synthesis
and storage, as well as their degradation and reuptake
f I I u | . in
PrbSloJE AR Dbk Al B e Rup el 212068
mﬁsmn@ah_)ise Hadrintoné discher; edgrbimaiheadaghe tentong dinatdersmany
Rl%{ %8119 gfs&% ers. a%ﬁ%éwf%?é T%%Rﬂhﬁando‘ hafs i? F%B %o?e‘?l%lapifor the
ogenous ami ne conpounds -ca trace am nes
(r&'attm)ensm'g:hﬂéeldaﬁnseby overl ap with the classical
bi og
Subcgﬁ&%rgﬁo%nﬂp %g 18 a:?b%g%l nie eﬁ_ft(; H%gslése the é@ﬁﬁ %D;Qél?nﬁgce amine
ssopitedhydeeptyd. ani ne, tryptam ne and octopam ne, and
they are present in the manmalian nervous system at
ener a ower levels than classical biogenic am nes
rem%‘%w&/sfirl dysregul ati on has been Iinked to various
bsychéewth, |A:Ydansiﬁztth H. k99t Newopraneniteerahd Faepressilon

[7] Z@‘ndgga%ra e edn?gi‘gfn hgrﬁll Iﬂfo n’?tﬁdgct% (H]spgr%{ I&J)bert,s, J.L, and

hyperac VI di'so ralne inson
dlsd&ﬂmf EBb@ﬂah@@ ﬂﬁﬁ%ﬁlandkeatPngsdlsorders [8,9] .

t| ept ors .had. onl een
R0 PR P Rl LS SR D i pheen

h| gmle@fefssmntzyaﬁm Méumgczsz B84¢33bh the CNS of humans and
b o gt 2t @PFBUpter Bt fftmghbfuey epygagare, and GABA
nmedi iatseldzmp’nremgindwmflqmbd: AanowRevBlerinaedslyl of cot Wb SX3T7 €80

? Inglg'gulk C ]ﬁgp ?gr’ J ?é(&(ﬁ)t egénéfdy er I %gl ; Eg gilarrggacgl% {c’ﬁl treatment

t hei of RagldeptnOrdisspst Expper( (szﬂzZInia}zg..Dsz B, ¥33a132anged

5 Castellanos, F.X, and Tannock, R. (2002) Neuroscience of attention-
deficit/hyperactivity disorder: the search for endophenotypes. Nat. Rev. Neurosci. 3,
617-628;

6 Usdin, E. and Sandler, M. eds. (1984), Trace Amines and the brain, Dekker;

7 Lindemann, L. and Hoener, M. (2005) A renaissance in trace amines inspired by a
novel GPCR family. Trends in Pharmacol. Sci. 26, 274-281;

8 Branchek, T.A. and Blackburn, T.P. (2003) Trace amine receptors as targets for
novel therapeutics: legend, myth and fact. Curr. Opin. Pharmacol. 3, 90-97;

9  Premont, R.T. et al. (2001) Following the trace of elusive amines. Proc. Natl. Acad.
Sci. U. S. A. 98, 9474-9475;

10 Mousseau, D.D. and Butterworth, R.F. (1995) A high-affinity [3H] tryptamine
binding site in human brain. Prog. Brain Res. 106, 285-291;

11 McCormack, J.K. ef al. (1986) Autoradiographic localization of tryptamine binding
sites in the rat and dog central nervous system. [ Neurosci. 6, 94-101;

12 Dyck, L.E. (1989) Release of some endogenous trace amines from rat striatal slices
in the presence and absence of a monoamine oxidase inhibitor. Life Sci. 44, 1149-
1156;

13 Parker, EM. and Cubeddu, L.X. (1988) Comparative effects of amphetamine,
phenylethylamine and related drugs on dopamine efflux, dopamine uptake and
mazindol binding. J Pharmacol. Exp. Ther. 245, 199-210;
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significantly wth the recent identification of
several nenbers of a novel famly of GPCRs, the trace

W@riose7@3soci at ed receptors (TAARs) [7,14] . TPEr/BPANT063585

9 TAARgenes in human (i ncl udi r]g_?: pseudogenes) and 16
genes in nmouse (including 1 pséudogene). The TAARgenes

;?4) Eg idet aﬂltnatnei 'ap &%@gz 31‘ Qa@'ﬁ g&g?ge]a%Fo?éag%p%b%gors f?rm stru%urally and

ai ns’
ot héun@mn’a]hyed]stame sehifponies ofmad ves 6gretein-coipded receptors. Genomics 85,
phyl g%rgstl c relationship of the receptor genes, in
agreenent” with an in-depth GPCR pharmacophore
si m | ar iQbjeatonshe pwntém@nph]aamwbh@hqmlundaoﬁosmggdsand the

F%‘%{ X%&%%ﬁm%&t[r?uﬁ I flrgcq [ﬂel ] S %?mg%ﬁfléal CBP fb%nga té fOF the

enes
(hAMRCturelof mﬁ@hdnyerrtmfm‘ elnwtechtlhlent\/ﬁeimehmmaachtb Ifﬁmﬁy]tosthe trace

;I' ne%%{ocm?ed rec new ?ﬁﬁc C(Q'ﬁﬁ(l; e&ﬂ'fﬁlf?é’ flllto E’gg‘pev%%%ormula I,

OV 1S CSREFPB Ut
ﬂmm mmsﬂacsmsmsdﬂcamgltd bpycd ai amomg@syd rosdcerdaat¢ @ith itloinvention
c{ Ql%ﬁt a/lﬂ: il lal %ts Ivv\f/: 1 aé’ th%luéé) 5 conH) ormu?q {5 He control or
ar Kindon's ea
}ilreselrtdmrd 111rms$ea bmﬂll as ddpRSHl(dE raﬁmaﬁycﬂlstolndﬁrefomcéarmer attention
O T B e e
tahmophreaaas eclrob gﬁoab&&h@d@eudbmﬂaﬂtmanﬁs dipdape nmdeg’eatmdve

eceptors. R
08008y RETH R St apo Sl el Dt IR S hance abuse
entme(aBolic éidordelsAugnasedtin g\/ﬂﬂondeﬁl, dahgted; dBbetid @mapl&ations,
%rﬁaci_t%é{gglppi%eté%’g iéoLrBFrggg cnseqlgg/ (r:oen’sur%'pg'ofl ar%j gs‘s}n‘lﬂzﬂ%n, disorders and
malfunction of body temperature homeostasis, disorders of sleep and circadian rhythm,

and cardiovascular disorders.

The preferred indications using the compounds of the present invention 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 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, CHQF, CHZCFS, CHZCHZCFS, CHZCFZCFS and the like.

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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2 Wwng, ML. and licinio, J . (2001) Research and
treat nent approaches to depression. Nat. Rev. Neuwsci.

WQ@20084346361; 3 Carlsson, A et al. (2001) I ntePEEPINT063585

bet ween nmonoani nes, glutamate, .and GABA in
schi zophreni a: new evi dence. Ar?nu Rev. Pharmacol

| ﬁ ch aé&' c1t%§z1c1 61%rm4c alP C ac anlﬂlg ¢l acet 4&9 %Qlccmlc
egc%n? 5 a ? fir

devel opnen rnaco ’0gl ca
ofid Pantkicesah nset]darswifemc Expep{tol@pm eulfémv esit iagd th:eﬂd@s
12, 1335-1352, 5 Castellanos, F.X and Tannock, R

(2002) '\Pﬂéfegﬁe‘&'c%ﬂflb%ﬁﬁ{i o(?f‘ﬂéﬁﬁﬁla‘i 'apeetﬁlo‘s‘é %Qr)'égltekﬂggi\}& WLX? are both

di sorde e sea ophenoty
NEluvwsch cogpoands@e8; 6 Usdin, E. and Sandl er, M eds.

ifl—ijfggé)chlo-% %ﬁsn%ﬂﬁgf@—eﬁ—g—?{lﬁ%?ol?r ain, Dekker; 7

emann 2005) Arenai ssance in
41{3{@ ragtheresphenypiated] -Bil-mideaodd GPCR fanmily. Trends

8 Branchek, T.A and
E%&?ﬁgﬂj @gﬁ%gs ﬁﬁggdg(}am ne receptors as
#dﬁgé{fhlom}phcm)ebthylﬂ!ehfhpeuhaz@s | egend, myth and fact.
I P t, RT. et
r(?fgﬁ%} E%Qﬁn:ﬁ%&?l ﬁ@ly{]?@%zl%iq‘a%e Lgmg am nes. °
Pr[b(ﬁ?) niNeth Oxy- plosag]) - Byl ] -UH-®id#zole 98, 9474-9475; 10
R F. (1995)
%ﬁ?g%%ﬁﬁroﬁh?yﬂ?gg’qy%%%%ég bi nding site in hunman
b 2i(B.5-deldgro- Breaiyh - dReg ] - 1HOBid28% 291; 11 M Cor mack,
#_. Ken&h lalH—lrgfli]C%légl)i Aut or adi ographi c | ocal i zation of
rpyp? am

ne binding sites in the rat and dog central
#é2vouslybsthylerH-ImidNeale osd. 6, 94- 101;

4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole.

Further preferred are compounds, wherein X-R' is CH,and Y-R*is —CH(lower alkyl), for
example the following compounds:

4-(2-phenyl-butyl)-1H-imidazole or

5-(2-phenyl-propyl)-1H-imidazole.

Further preferred are compounds, wherein X-R' is CH, and Y-R? is O, for example the
following compounds:

4-(2,3-dichloro-phenoxymethyl)- 1H-imidazole

4-(2,3-difluoro-phenoxymethyl)- 1H-imidazole

4-(3,4-dichloro-phenoxymethyl)- 1H-imidazole
4-(4-chloro-3-fluoro-phenoxymethyl)-1H-imidazole
5-(benzofuran-6-yloxymethyl)-1H-imidazole

4-o-tolyloxymethyl-1H-imidazole

4-(3-chloro-phenoxymethyl)- 1H-imidazole or

4-(2-fluoro-phenoxymethyl)- 1H-imidazole.

A further embodiment of the invention are compounds of formula 1, wherein
X-R'is CH, and Y-R? is S, for example the following compounds:
5-(2,3-dichloro-phenylsulfanylmethyl)-1-imidazole
4-(4-chloro-phenylsulfanylmethyl)-5-methyl- 1H-imidazole
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12 Dyck, LE. (1989) Rel ease of sonme endogenous trace
amnes fromrat striatal slices in the presence and

wab®entws7of a nonoam ne oxi dase inhibitor. LifRCBHP20474063585

1149- 1156; 13 Parker, E.M and Cubeddu, LX (1988)
Conparative effects of anphetam ne, phenyl ethyl am ne
| p X, dopam ne upt ake
o L A b " her . 245,
J-osetirylo}- plzﬂeﬂyilsntfansdmnthyLlHelmléazole( 2005) Trace am ne
associ ated receptors formstructurally and
functionally distinct subfamlies of novel G
pr ot Ehapreeun ke ppewdptf dorsnulcemohihes BBy m&2REGBF acceptable salts
h 1.0 V,

%?‘Jl;? oér% a?gd %y Sle gﬂé‘g’% oﬁl%c:aathgo(g% %nBl% l%/f %r%gégge%%lggc%bad below,
hhehqnp@mﬂmmm@mt$cally acceptable salts for the
nanufacture of medi canents for the treatnment of
0 s RplithahEd R BIALD Iy, Lhe race am ne
asso |at rec new specific conmpounds falling
into the scope of formula I, their manufacture,
nmedi canent s based on a conpoun@zln accordance with the
invention and their produ 1|opya& well as the use of
conpounds of fornula | in th& cont or prevention of
i I nesses such as depressiops ' di sorders,
bi pol ar disorder, attentin gg |~|t hyperact|V|ty
di sorder, stress-related di cHe nsychotlc
di sorders such as schlzophre r ol ogi cal di seases
such as Parkinson's disease, [
di sorders such as Al zhei mer's di sease, epil epsy,
g} j ndh%@ﬁ%hﬁgs'on subst ance abuse and netabolic

I sorders such as eating disorders, diabetes, diabetic
conplications, obesity, dysllplden1a, di sorders of
energy consunption and assim | &ion, disorders and

R1
\X/Y\Ar

R
N="

wherein the definitions are as described above, or

b) hydrogenating a compound of formula

o L
Joy

|
e QU

\Y

to a compound of formula



mal functi on of body tenperature honeostasis, disorders

of sleep and circadi an rhythm and cardi ovascul ar
wale@snters. The preferred indications using theCT/EP2007/063585

conmpounds of the present |nven%lon are depression,

psychosi s, Parkinson's disease, anxiety and attention

deficit hyperact|V|ty di sorder (ADHD). As used herein,

the term"Il ower al kyl" de s a urated straight-
or branchedchai n group co L@Nll!v om1l to 7 carbon
atons, for exanple, I, et hy propyl, isopropyl,
n-butyl, i -butyl, 2bt t ndthel|ke

Preferred al kyl groups “ar® § p vméfll - 4 carbon
atons. As used herein, the term"lo al koxy" denot es
a group wherein the aIkyI residue is as defined above
andtldepho ebtin Sacadridaghtedtepi A tan compgeid atformulds used
herein, the term "l ower al kyl substituted by hal ogen”
denotes an al kyl group as def|ned above, wherein at
| east one hydrogen atomis reg T%@gd by hal ogen, for
exanpl e CF3, CHF2, CH2F, CH2CH2CF3, CH2CF2CF3
and the like. The term "hal gen denotes chl ori ne,
i odi ne, fluorine and broM'neRr* The term
"pharmaceutically acceptable acid addition salts”
enbraces, salts with inorganjc and organjc acids, such
whens{iaiois AF eefined abpye andi i ris Rydspged, logyer ply o lower alkoxy, or
aci d, phosphoric acid, citric acid, formc acid,
funaglgngmnﬁ awﬁh@bﬁnﬁafﬂmmﬁﬁﬁtlc aci d, succinic acid
tartaric aC|§ met hane- sul fonic acid,
p-tol uenesul fonic acid and the |ike, Preferred

conmpounds of fornula | are those, erein X-Rland Y-R2
are both CH . Such conpound®. a@e
N
>N
HO
Ar IX

to a compound of formula

and deprotecting according to step a) to a compound of formula

HN—\\
N

Ar 1-2

wherein Ar is as defined above; or
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4-[2-(2-chl oro-phenyl)-ethyl]-IHimdazole

4- 2- (2- met hoxy- phenyl ) -ethyl]-I Him dazol e
a2qo307487chl or o- phenyl )-ethyl ] -1 H i m dazol e  PCI/EP2007/063585
4-[2-(3-fluoro-phenyl)-ethyl]-I,Himdazol e
4-[2-(3-trifluoronethyl - phenyl? ethyl]-IHimdazole

4-124 []-1Himdazol e

4-[ 2- %i;ﬂﬁﬁggéx gﬁ@ F?ﬁ’ﬁﬁr -IH-|n1dazoIe
4-[2-(3,5-dichloro-phenyl)-ethyl]-IHimdazol e 5-phen
ethyl- IHimdazole 4-(2-mtolyl- )-1 Himdazol e

H-i m dazol e.
efein X-R1 is CH2
pl e t he

or 4- [2-(2,6-dinethyl-phenylk\ethy
Further preferred are conpound
and Y-R2 is -CH(I ower alkyl 3
fol | owi ng conpounds: 4-(2tp e iyl ) -1 Himdazol e
or 5-(2-phenyl-propyl)-IHim . FXither preferred
are conpounds wherein X-R1 is CH2 and Y-R2 is O for

exa t he foll ow ng conmpounds:

gy%“e%foéﬂi’ Bt %W% met hyl ) - | H-i ni dazol e
4 (2 3-di fl uoro- phenoxynet hyl ) -ArBH nKdazol e
4- (3, 4-di chl oro- phenoxynet hyl ) -1 H i m dazol e

to a compound of formula

and deprotecting according to step a) to a compound of formula

N7 NH

_0O
Ar 1-3

wherein the definitions are as described above, or

e) reacting a compound of formula

IS
AN X

with acetonitrile to a compound of formula

HO~NJ\

o

Ar XIIT

and removing the hydroxy group to a compound of formula



5

10

4- (4-chl oro-3-fl uoro-phenoxynet hyl ) -1 H i m dazol e
5- (benzof uran-6-yl oxynet hyl ) -1 Hi m dazol e

wa2@80pi6y9 oxynet hyl - | H i m dazol e PCT/EP2007/063585

4-(3-ch|oro-phenoxynethyl)-lFt'@]dazole or

4- (2-fl uoro-phenoxynethyl)-I Hi1m dazol e. Afurther
enbodi nent of the invention are cpnpounds of formula
1, wherein X-R1L is CH2 and Y-R2 i S, for exanple the
fol l ow ng conpounds: HN™ SN

5- (2, 3-di chl or o- phenyl sul fWI )- 1-imdazol e

4- (4-chl or o- phenyl sul f anyl )-5-pgpt hyl -1 Hi m dazo
e4- (napht hal en- 2-yl sul fanyl net hyl)- 1Him dazol e or
S-net hyl - phenyl sul fanyl et hyl -1 Hi m dazol e. The

pr eswhereompis andefingfl abovepat a | and their

phar maceutically acceptable salts can be prepared by
nmet hgd ' r exanpl e, by processes
desc?igggﬁggﬁga@p&ﬁﬁ%ﬁf%?%%ggs conprises a)
deprotecting a conpound of fornmula to a conpound of
formul a wherein the definitions af¥ as described
above, or b) hydrogenating gﬁggpggynd of formula to a
conmpound of fornul aand depidtecting xggcording to step
a) to a conpound of fornula wherein Ar is as defined

above.gnd Ris hygfo en, |ower alkyl or |ower alkoxy,
or c)VitAREPMPOPAg O5iog und of formul a
NH
HZN/H\NH
R0 x1v

to a compound of formula

O
HNJJ\R

A

HN™ SN
Ar/\\/>_J XV
and deprotecting to a compound of formula
NH,
HN)QN
Ar/\)_/ I-5

wherein R is lower alkyl and Ar is as described above, or

g) reacting a compound of formula



to a conmpound of formula and deprotecting according to

step a) to a conmpound of formula wherein Ar is as
waledosag7above; ord) reacting a conpound of f oOPCIIER208TI0h3585

a conmpound of formula ArOH X _tp][_a conpound of formul a

and deprotecting according to ep a) to a conmpound of

formil &, WEL&idN §f16 i nitions are as descri bed

above, or e§ reacting a conpound of formula XII with

acetonitrile to a conpound of fAbHuUPd HO N Ar' Xl ||

and renoving the hydroxy group to a conpound of

for Iaaé—dl}h d%rdof%orﬁuﬂ’ﬁ‘ere' n Ar is as defined above, or

f) reacti a conmpound of forrmula with a conpound of
formula to a conpound of forrmula and deprotecting to a
conmpound of fornmula ‘
N7 N
e
/
Ar -4
5 and deprotecting according to step a) to a compound of formula
N7 NH
a
Ar” I-6

wherein Ar is as defined above, or

h) oxidizing a compound of formula

10 to compounds of formulas

II-5 or
and deprotecting according to step a) to compounds of formulas

2N 2N

wherein Ar is as defined above; or



NH, HN N Ar' 1-5 wherein Ris lower alkyl and Ar is as
descri bed above, or g) reacting a conpound of

w0 roait@and a conpound of formula ArSH X' to aPCORPOTICHh3585
of forrmula and deprotecting acgprding to step a) to a

conpound of formula wherein Ar is as defined above, or

h) o-iq£&ﬂéﬁ%§%0 Qung (9ffi9r mul a to conpounds of

formul as a deprotecting according to step a) to
conmpounds of fornulas wherein Ar is as defined above;
ori) reducing a conpound of fﬂzﬁquGto a conpound of
formul a and deprotecting according to step a) to
conmpounds of fornmula N NH j _9 wherein Ar is as
descri bed above and PG ispd cenmon N tecting group;
and if desired, converting the conpounds obtained into
phar maceutically acceptable acid addition salts.

to a compound of formula

A H 11-7
and deprotecting according to step a) to compounds of formula

7 NH
>:J
-

Ar 1-9

wherein Ar is as described above and PG is a common N-protecting group; and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The compounds of formula I may be prepared in accordance with the process variants as
described above and with the following schemes 1 - 7. 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.

20
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The conpounds of fornmula | may be prepared in
accordance with the process variants as descri bed

wabwse7@amd with the foll owing schemes 1 - 7. TPEI/EP2007/063585

starting materials are either nmrerci al |y avail abl e,

are otherwi se known in the chemcal literature, or may
EEO@E% i n accordance with nmethods well known in
: DUREA Synt hesis of C C-linked conpoun ds
B of G lorkeRcpmpb al kyl or hydrogen. Step A
The Wttig reaction between an al dehyde or a ketone of
formula I'l'l and (1-trityllH

i m dazol - 4-yl net hyl ) - phosphheimedci d di et hyl ester
(1'V) can be acconplished
KO Bu, NaOwe, n-Rul i, UHI\/DS NaH

LDAi n a sol vent & : S

thkrer gof at+te f r onwittigG&ciion 8G N
8 hifs and if apReepri@ optl—enaJ—aeIdlt 3 of)” A\ crown
ethéf fpr ylide gene%‘il on and then condéensin f\'he

ylide with the carbon conpound in the sanme sig| vgnt

at tenperature between ﬁ\ and 3C0C for 1- 24 hrs. v
Alternatively, the bas& t‘h@ car bonyl conpound and the
opti onal crown ether can/be added to the reaction

m xture at the same tine without preformation of|the
ylide at tenperatures from-780C - 800C. Preferrpd B
conditions for reactions with aryl ketones are y] i'd¢@rogenation
formation at r.t. using KO Bu as base and THF as

sol vent, reacting the phosphonic acid ester for U5 mn

at r.t.,

N G |
S O S
Ar - NN
I-1 R2 -1
Ar

R” is lower alkyl or hydrogen.

Step A: The Wittig reaction between an aldehyde or a ketone of formula III and (1-trityl-
1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester (IV) can be accomplished by
using a base such as NaH, KOtBu, NaOMe, NaOEFEt, n-BuLi, LHMDS, NaHMDS,
KHMDS, LDA in a solvent such as THF, dioxane, acetonitrile, 1,2-dimethoxyethan,
DMF, benzene, toluene or mixtures thereof at temperatures from -78°C — 80°C for 15
min — 8 hrs and if appropriate optional addition of a crown ether for ylide generation and
then condensing the ylide with the carbonyl compound in the same solvent at
temperature between 0 and 80°C for 1— 24 hrs. Alternatively, the base, the carbonyl
compound and the optional crown ether can be added to the reaction mixture at the
same time without preformation of the ylide at temperatures from -78°C — 80°C.
Preferred conditions for reactions with aryl ketones are ylide formation at r.t. using
KOtBu as base and THF as solvent, reacting the phosphonic acid ester for 15 min at r.t.,

and then condensation with the carbonyl component at 80°C overnight. Preferred
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and then condensation with the carbonyl conponent at
8Q0C overnight. Preferredconditions for benzal dehydes

wae@syr4ede formation in the presence of the caP@URPI007/063585

conmpound using KO Bu as base apgd THF as sol vent at
8Q0C overnight. Step B : The reduction of the al kene of

% Anas £ 19 Qalﬁgh eg %‘%gr fbér\lll 8'111 s }ésgﬁ]ce\/&ftt}ge carbonyl

ogen un er n ed pre sure or
tmn@freiru M@@n&tba&namiﬁﬂﬁ aaisoomi and(PGonemight.or
I
g%ﬁ E:) %ﬁ%( pegagt%)en 8t Xﬂeﬁ’eg(?fg&lsqqyl% ﬁﬁcsa\ﬁ':b Qﬁ?ct&? Bgﬁ%ﬁ% geshlﬂﬁgn with
MalDbigenEirddr néigyl od Bbxan@ preﬂdE@ OJHE}%aHSE;r(B&dro@bm(ﬂoﬁ using

m._xt ur.es ernat y
flcng%u iu}n(l%)rl}]@:ro 1atte or Cgﬁlf(l)(%eﬁ%élcan ?ura %lltﬁlg cataiyksgsaglh as PtO,,
Bd-(hyr Rankly Hidknl il ldHverrts shcdatdsMﬂHieEtOHﬂész defxane,ddiF, HOAc,
r r stituted.alk enati on

O e R b R D T R DR RE TR b the
a:lher‘aal opstbe eﬂfhﬂecbb;e]fx/gnn &l oc byl MAﬂHﬁ or THFswlstthtlethed
%ken%s_éc) USI ng %ﬁyst’ga; asengsa Jtsﬁ)lpfgrso?ggr{ 8'{1?& normal pressure in
MeHACOHDOS, waye 1@2dPd/6 pacdtalgdt. Thxs praﬁérretdhprotwdlirylfor disubstituted

ot ect ro n this case ' e 0 )

ST bR otR p Pkl BrSREG L MU e Rbuyusing 10% ParC as
ohtalgstt [Both oomditich & nnaylkadt to phejal Css oh dleCﬂrEﬂ\{ﬁgteCtﬂlfg gioep. In this
tr|t C b fected wt eral. a

G MR, SFbiEeR’ 55 ol RGEE inSiectt Rirecty 10
@Eﬁmc CHO 2COOH, HOAc or ptol uonesulfonic acid in a

ol such as CHCl 3, THF, Me Et OH or

S0 & The REDG=E B b B Carolbi b Thsted Hafaepigips HOL
HLSO.£61 HP O, abrgahihiticsd RROGEDEREBOS), (iHEsCOO0df, HOACc or p-
E&@I{ejrslgﬁoen?%gq? ngagg) Yeggnsuclﬂ Hf—f)@/ éll—'iE? t, Jl"h%ep/ltedﬁ] E?OH or HO at 0
to 60°C.
Preferred conditions are 2N HCI in EtOH at reflux for 1 -3 hrs.



10

15

20

Schene 2 reaction Step A: The fornyl ation of
2-(tert-butyl-dinethyl-silanyl)-imdazole-I-sulfonic

wa@eiod/odienet hyl -am de (VI1) can be effected by PCI/EP2007/063585

deprotonation with a strong ba; such as n-Buli,

S-Buli or t-Buli and optionally an additive such as
tetranet hyl et hyl ene di am ne or pentanet hyl diethylene
triamine in a solvent such as THF or diethyl ether at
PROQEDURE BAOC, fol | owed by quenching the anion with a

w th n-BuIi at.-78OCfor 10 m n, then reactlon vvlth
DMF at -780C for 2 hrs. Steg B : The Grignard reaction

of the protected fornyl im (M1) with an aryl

magnesi um chl ori de or brom de, (VI I ) can be effected

by addi ng »a sol ution oD bhe\ i gnar d [ eagent
?(mar Q%éH y ay ai ah\,_és or gprepared orm a benzyl

—@(l déi-er kggrggnatgﬁ and’ by stand Jipds) in a
s ol v Iy such—as—di-et hyl eghsar, THF or zene to ag

solu N of the al dehyde Tn one of the pr evi oekghafd reaction
menti oned ¥blvents at - - yut. and letti the two
conponents react at r.t. - reflux tenperature 1 -

24 hrs. Preferred conditions addition of the Gignard
reagent in diethylether to a solution of aldehyde in

THF at r.t. and reaction at r.t overnight.Step C The

al kyl ation of the alcohol of formula I X can be “,o \>Z;
acconpl i shed by deprotonation of the hydroxy groupN-S, Si—
with a base such as NaH, KH, n-Buli, KOtBu, KOH of N \

aqueous NaOH and KOH in the presenc f a phase N
traHs{\er cat al yst \ ?\,,o \
N N—S, Si— c HO

D / N .
Cleavage of imidazole _\% Alkylation Ar
@) protecting group N
Ar -
~
l-2 o

~

Ar -2

Step A: The formylation of 2-(tert-butyl-dimethyl-silanyl)-imidazole-1-sulfonic acid
dimethyl-amide (VII) can be effected by deprotonation with a strong base such as n-BulLi,
s-BuLi or t-BuLi and optionally an additive such as tetramethylethylene diamine or
pentamethyl diethylene triamine in a solvent such as THF or diethylether at -78°C - -
40°C, followed by quenching the anion with a formylating electrophile such as DMF at -
78°-r1.t. for 1- 24 hrs.

Preferred conditions are deprotonation with n-BuLi at -78°C for 10 min, then reaction
with DMF at -78°C for 2 hrs.

Step B: The Grignard reaction of the protected formyl imidazole (VII) with an aryl
magnesium chloride or bromide (VIII) can be effected by adding a solution of the
Grignard reagent (commercially available or prepared form a benzyl chloride or bromide
and Mg by standard methods) in a solvent such as diethylether, THF or benzene to a
solution of the aldehyde in one of the previously mentioned solvents at -20°C —r.t. and
letting the two components react at r.t. — reflux temperature for 1 — 24 hrs.

Preferred conditions addition of the Grignard reagent in diethylether to a solution of

aldehyde in THF at r.t. and reaction at r.t overnight.



(tetraal kyl ammonium salts) in a suitable solvent such
as THF, DMF, DVBSO toluene or 1,2-dinmethoxyethane at

WO 288074679 .t. for 30 min - 2 hrs and subsequeneCT/EP2007/063585
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20
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30

addi tion of an al kyl hali de. P{ ferred conditions are
deprotonation with NaH in THF at r.t. for 1lhr and

L Bht BT drtnfifa B el fe o PP RWdlEy |
@ﬂ!}iﬂfuwsm(wn oPthe hadrobe geaipi \aﬂedbas& suﬂeasﬁ\hf}tdﬁdm -BfLia KOtBu, KOH

S | jadt egus IE%%% %ﬁ;’%)_ﬁ ﬁ?% %regé%ﬁ'::gfr 3 IhL trar?sf&fc?% Xy\éf:“ nt

(temﬂékﬁztmmenﬁmn sdlts) Bva hn@blel‘s’obfétarsueld acBiriHi PMéHhBMS(@, tdNene or

Lo B Bl 718t s nae e e S i gf an
alkihHabidé.on of a substituted phenol with

grcegeorre Hﬁftlh {s'lgrleﬁdé:%)é)l t%zgclé)ngvﬁmﬁ'agal@% zgtx be%ﬁ]lr Ad alkylation
Naﬁﬁmﬁlkyl\bldlﬁaﬁtrawem@tl\lam K(}| i (}| NaH, NaOWe,

3. a0 P e B BBV BERP R S n e
prbincnaf & mlmefralaapm oph baHEl d{]ﬁimslézsmamsﬁ@infem atal ydtOH, MeOH,

h trabut vyl e or an additive such
B0 b AR R L b R P Praatfoen | ool e or
Peffassl conditods de 22 HCI in EtOH 20@€uk 6or 11-3-h24 hr s.
Preferred conditions are K2CO3 in DMF at 800C for 5
hrs.

PROCEDURE C
Synthesis of C-O-linked compounds

Scheme 3

e

H
N
W, N A
O O _\\N N
A N B
OH + N Alkylation Deprotection
X K[ Ar Ar
a X -3

Step A: The alkylation of a substituted phenol with 4-chloromethyl-1-trityl-1H-imidazole
(XI) can be accomplished using a base such as K;COs3, Cs,CO3, NayCO3, NaHCOs,
aqueous NaOH, KOH, LiOH, NaH, NaOMe, NaOEt or triethylamine in a solvent such as
acetone, DMF, DMSQ, acetonitrile, toluene, EtOH, MeOH and optionally if appropriate
a phase transfer catalyst such as tetrabutylammonium bromide or an additive such as a
crown ether, tetrabutylammonium iodide or potassium iodide at r.t. — 120°C for 1 -24
hrs.

Preferred conditions are K,CO5 in DMF at 80°C for 5 hrs.

Step B: The cleavage of the trityl group can be effected with a mineral acid such as HCI,
H>SO4 or H3PO4 or a organic acid such as CF:COOH, CHCLCOOH, HOAc or p-
toluonesulfonic acid in a solvent such as CH,Cl,, CHCl;, THF, MeOH, EtOH or H,O at 0
to 60°C.
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Step B : The cleavage of the trityl group can be
effected wwth a mneral acid such as HO, H2SO4 or

WO 7479 a organi ¢ aci d such as CF3COOH, CHC PCIDEPL007/063585

HOAc or ptoluonesulfonic acid | a solvent such as
CH2d 2, CHO 3, THF, MeOH, Et or O at Oto

r i [ OH at refl ux
Pl GhAfRE O S&E’Bﬁt%?h%???%&l SPE T nked
2-met hyl -4- im dazol es Schene 4 An appropriate olefin
such as aryl-1-butene (XI1) can be reacted at | ower
tenperature with a nitrile such as acetonitrile and
BROCEEAMRIUD f | uor oborate to form an i nmi dazol e- Noxi de
LAl -9 38R 9L BRI, §hidbore{ Tet rahedron Lett.
X : . dazol e derivative 1-4
t he hydroxyfunction can be renpoved by various reducing
agents such as Red-Al, Titq&f}g@hll)- salts,

['i thiumal um ni umhydri de or as descri bed by
lipshutz et al. in Tetrahedron . 25, 1 . P
1319. PRGLCEDURRE SynqhesiS/éﬁ“Cb%% i nked 2%§§%hd(ﬁ-
imda zoles Schege 5 X1 s¥lev HO, {H20, <5An
al pha- br onoket on&'of formula XI 1T 's redfted with an

prot ect ed guani di ne such as

TiCl, HN,</
Ar/\/’\/N

(H,0, MeOH) 4

An appropriate olefin such as aryl-1-butene (XII) can be reacted at lower temperature
with a nitrile such as acetonitrile and nitrosonium fluoroborate to form an imidazole-N-
oxide according to Scheinbaum et al. (Tetrahedron Lett. 1971, p. 2205). To form the
imidazole derivative I-4 the hydroxyfunction can be removed by various reducing agents
such as Red-Al, Titanium(III)-salts, Lithtumaluminiumhydride or others as described by
Lipshutz et al. in Tetrahedron Lett. 25, 1984, p. 1319.

PROCEDURE E
Synthesis of C-C-linked 2-amino-4-imidazoles

Scheme 5

N
NH /\/[ \>~H

o H2NJLNH — A N =0
JY (DVIF) . v

o)

XII| XIV Hel

(H,0, MeOH)

N
/\/[ \>-_NH2
Ar H

-5
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acetylguanidine (XIV) in a solvent such as
di met hyl formam de foll owed by deprotection of the

W@RrioRo74roup to form 2-am noi m dazol e 1-5. Thi BCT/EP2007/063585

deprotection can be achieved for instance by acid or

base catal ysed hydrolysis, in case of the acetyl group
nost favourable by treatnent with hydrochloric acid in

a pol ar solvent such as water, al kohols or m xtures of
Hatagrhagdndmakkiohe bsforPRBCHDURERCSY tithesi mogfcted-gBahidmessdch as

g%gg%é?gﬁ%eﬁmnog BS lygit \?\Auscghﬁsg dﬁnétﬁpﬁoﬂMﬂdgﬂlfwvegfby%eprotection

df thhhovimngthyte fortr 2-aplindiiidazdied . h{sXlepragemiobean be achieved for

BRARCRA BAFS: ok SRt RS s o Mavouravie
Da@Ettment with dytnochivrinacidnn a pshr va@mint sudhasasmtacakands or mixtures
ste alko%?o‘fst onitrile, toluene, EtOH or MeCH and
op‘fll onally 1T "appropriate a phase transfer catal yst
such as tetrabutyl anmoni um brom de or an additive such
et her, tetrabutyl ammoni um i odi de or
PR %E‘fﬁwlzodi de at r.t. - 120C for | -24 hrs.
Bymehesisraf -8dindted conpowards K2CO8 in DMF at 8Q0C for 5
hrs. Step B : The cl eavage of the trityl group can be
effected wwth a mneral acid such as HO, H2SO4 or
H3PO4 or a organic acid suc$chaseGF3COOH, CHC 2CO0H,
HOAc or ptol uonesul fonic acid in a solvent such as
CH2d 2, CHA 3, THF, MeOH, EtOH or H2O at O to 6Q0C.
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Preferred conditions are 2N HO in EtOH at reflux for
1 -3 hrs. Step C The oxidation of the thioether

W@ R1084)46tD t he correspondi ng sul foxide (11-5) PEHERM07/063585

acconpl i shed by oxidants such as nCPBA, isopropyl

2-i odoxybenzoate, oxone or natriunperiodate in a

sol vent such as CH2d 2, dichl oroet hane, tol uene,

acetonitrile, MeOH at terrperatures pym SQC - refl ux.

Preferred condjdhons are 1 equival @ H
he N

CH2Cl 2 at QOC 1- 5 hrs. 3 -
g e-\correspondl ng &[N
1))

oxi dation of tf
§tI foxi de (11 e 8{Fﬂ‘t’°”
as nCPBA H2dp,_Joxbme or —soditem wol framfite iHa oo u :
sol ¥ent such as 2, dichl or oet hane, sol uene Ar
acetonitrile, THF, ce# bne, MeCH at terrpecrrafﬂélres from )
Q0C - reflux. Preferfed conditions are 2 equival ent of
nCPBAIin CH2Al 2 at QOC - r.t. for 1 - 5 hrs. PROCEDUREE
Synthesis of C N-linked conmpounds Schene 7nt hal =
hal oge Li AlH, PG = protecting group, e.g. trityl THF
Step A. The coupling of a gebstituted arylcarboxylic
d 4-am no-i m dazol e
conpound (I XX) c

mpound (1509 cgn_

Removal of trityl [N
AL protecting group
Oxidation of e

S

S
thioether to S

squomV @
| ; | R
-5 -7

Oxidation of
thioether to
sulfone =0 Ar I-8

B N7\
N7\ Removal of trityl N
D N protecting group
/,O

Step A: The alkylation of a substituted phenol (X) with 4-chloromethyl-1-trityl-1H-
imidazole (XI) can be accomplished using a base such as KyCOs3, Cs,COs3, NaCOs,
NaHCOs, aqueous NaOH, KOH, LiOH, NaH, NaOMe, NaOEt or triethylamine in a
solvent such as acetone, DMF, DMSOQ, acetonitrile, toluene, EtOH or MeOH and
optionally if appropriate a phase transfer catalyst such as tetrabutylammonium bromide
or an additive such as a crown ether, tetrabutylammonium iodide or potassium iodide at
r.t. — 120°C for 1 -24 hrs.

Preferred conditions are K,CO5 in DMF at 80°C for 5 hrs.

Step B: The cleavage of the trityl group can be effected with a mineral acid such as HCI,
H>SO4 or H3PO4 or a organic acid such as CF:COOH, CHCLCOOH, HOAc or p-
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acconpl i shed using a coupling agent such as 2-(
| h-benzotriazole- 1-yl)- 1,1,3,3- tetranethyl uroni um

W@ 2a0Baf46 or oborate (TBTU) or 2-( | h-benzotri arCl/8P2007/063585

1-yl)- 1,1, 3, 3- tetranethyl ur_o&? um hexaf | uor ophosphat e
(HBTU) or o-(7-azabenzotriazol~1-yl)-
Rad ek i r

Dol B SAL PR RS TYYAEAL RRORRO B0t or .0 0
st 607Cdi i sopropyl amine in a solvent such as THF, DM,

' ; ' Rhaot ecting
Pl BT R RTR BRCR e B Dl BT T T
Sieprét At exidaosudfitbaioethe @kinetthy taidspbndin pyllfoxBENJI-5) can be

Prefer.r.ed .condition [ U..an .

SRR SR B Rk Bl aiodmirmanrs oxaper

satpiuefperipéae pr osaednit sgechgrs @ibh(ls dichlotrgdtharst eypudBe; abhenitrile,

wj,i ntgmof a?ur%éjﬁ’gti °¢t—er%ﬂﬁ‘r yl carboxylic acid chloride
'f“) WtH dosurta y pr ot'ected 4-ami no-i ni dazol e

Ecfigpodrochn (1ddh b pret lceqarivatend ofan CiiBAde (b0 aC CirdCR)r Icah hrs.

S LT RSt B R0 B AT @Y PRELE St 11-6) can be

sae0 n pdish elHify, o xildih t sotu cld aCiin CHBAEL Oa peoanar odiunomalfiamate in a

T S Pt e A e T R T

sngpetaties fiphaditherdflnxdi chl or onet hane at room

enperat ure. for hr n ferr rotectin 0
PERBRHaRgnS rea MmaRREa b Th IR T e ks Eohrs
an amne (I1-7) can be acconplished using a netal

j Euci ng agent such as lithium al um nium
a borane reagent such as
Baitheyes-df €1-Naliniat @ebipaondonpl ex in a sol vent such as
di oxane, ether or tetrahydrofuran at el evated
tenperature. Preferred conditions are lithium
al um ni um hydride in tetrahstie@edran at refl ux
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tenperature for 16 hrs. Step D : The deprotection
condi ti ons depend on the nature of the protecting

w@e@ap7enpl oyed and nmany net hods are wel | knownCT/BP10hB063585

art. In the case of the trltyl2 rotecting group,

preferred deprotection condi tiGons are 4 M aqueous
hydrochloric acid in dioxane at roomtenpgrature for

1-2 hours. Isolation and purificdtion of tlhe conpounds

| sol ation and purification of thd conpofiids and

I ntermedi at es descri bed ein cgn b fdcted, ai f

desired, by any suitabl e [separatijon urli fication | )
procedure such as, forpaexdaple, f|I*¥Yral'ion, oo TBTU
extraction, crystallization, colym chrongtograph

t hi n-1 ayer chromat ography, XWi ck-| | ayer base

chr omat ogr aphy, preparative | ow or—high-—ptles¥dte ¥ &9 PrNE

I iquid chronmat ography or a conbination of these

procedures. Specific illustrations of suitable

separation and isol ation procedures can be had by

reference to the preparations |and exangl es herein

bel ow. However, other equi vBfent sepagati on or

i sol ati on panocedures |coul@N off course, also be use n/Ej
Racemi ¢ niX{ures of ¢hi r/ﬂft/}orrpoundﬂoﬁts’\#‘ ormul a jgg ’>
be sepafdted usi ng chitMal MPLC. Salbs—e#»conpou XX
formula | The X¥8hpounds of formula | @gE, basic and may

be converted to a correspondi g agid addition salt.

mbehgggyg$§g99m&§eaccuup.;oth by treatment with at

| east a stoichionetric anount of an appropriate g i,
sacehroastinbyduoehltoyi ¢ aci d, hydrobrom c acid, suifjuric
acid, nitric acid, phosphoric acid and the Iike, ang,-

organi c

PG
H D /
N deprotect N
Ar~ N N Ar N N
H 1-9 H -7

Step A: The coupling of a substituted arylcarboxylic acid (XVI) with a suitably protected
4-amino-imidazole compound (XVII) to afford an amide compound (IXX) can be
accomplished using a coupling agent such as 2-(1h-benzotriazole-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TBTU) or 2-(1h-benzotriazole-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (HBTU) or o-(7-azabenzotriazol-1-yl)-
n,n,n’',n'-tetramethyluronium hexafluorophosphate (HATU) and a base such as
triethylamine or ethyldiisopropylamine in a solvent such as THF, DMF, or
dichloromethane. Suitable nitrogen protecting groups include tert-butoxycarbamate
(BOC), trityl, dimethylaminosulfonyl and trimethylsilyl-ethyl (SEM).

Preferred conditions are TBTU and ethyldiisopropylamine in DMF at 40 °C for 16 hrs,
and a preferred protecting group is trityl.

Step B: The coupling of a substituted arylcarboxylic acid chloride (XVIII) with a suitably
protected 4-amino-imidazole compound (XVII) to afford an amide compound (IXX) can
be accomplished using a base such as pyridine, triethylamine or ethyldiisopropylamine in
a solvent such as THF, DMF or dichloromethane and optionally using a catalyst such as

N,N-dimethylformamide or 4-N,N-dimethylaminopyridine (DMAP)
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acids such as acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxalic acid, malic acid, nmalonic

w@eid/o7sexci nic acid, nmaleic acid, funaric aciBCT/EP2007/063585

tartaric acid, citric acid, bengzoic acid, cinnamnc
acid, mandelic acid, nmethanesulfonic acid,

Efe!? &gﬁd&h?ﬁ{&‘n? %Cthgqn M Ca{:‘ Fﬂ“&%ﬁ{ﬂ]hf&ﬁétﬁar?ebét%o&%ﬁlﬁé{ﬂa'uﬁe for 1 hr,

ree
dlctspte\f@cbdlmoantlmmgpupmtglayh c solvent such as diet hyI

gttng%r Th& f‘é?iiélctlc?nc giéa%t %md% gb%bgtfa g{el glnluﬁé Qﬁg?ka e JIE$+1§PS ed using a

Hh@l hydm:@rradummg agntrmcmaalithé@lbelﬂum'mmr@ h@d:rlw@t Dioroe: reagent
br Ouluaﬁ%: ta%hsﬁfa rrﬁalex%%l BXoRB ?t L&D ﬁ'ij 3)'(2}416 ther

ess pola Fvent
fEhtahairloﬂlratdaiuetlwatedSahp@amfrethe baS| C corrpounds of

%referredbcon%iga 0¥1 %%:ﬁl?ﬂvrel%r %.%leJQ]tlI'ilﬁ ! he arid?hid &R i e

ﬁ an atreﬂux
ases rea a StolcC OITE ri

eqqmmahﬁnbrbﬁha sui t abl e base such as sodi um or

' h id rb di um.
BT DR e P FBLRR Se g
émplmécaaﬂd @nnly tnlegiods phavemﬁmm inahd yrt.usabl e addi tion

h ti
Bl SRR i Protaing B SRR PP e ARt ag 4 v
idieops kgirothlomv siid inodiokaeat goqgo can @friturd foy 1{20hdure

trace am ne associ ated receptors (TAARs), especially
TAARI . The conpounds were investigated in accordance

Ih the,tes iven erei naft.er. Materials and Met hods
atipn an UT1T1Cat1o. C COom nd .
g%ns9rUC%PUn—ég—%ﬁig%xpré§sron pl asm ds and stably

transfected cell |ines For the construction of '
exfselasion end preBentigs of Hee costiiovgds erflitrmedistesidgseaibed heein can

ﬁé]&féé%%'dslﬁ ldg:ﬁ‘%g %y WY sﬁltm Eépafa@i@nfoﬁr QUHASN RN grodddfire such as, for
essenti a escrib
example, ﬁltratlon extraction, crystalhzatlon 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 I

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
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i ndemann et al. [14] . The Expand Hi gh Fidelity PCR
System (Roche Di agnostics) was used with 1.5 mM My2+

warwspwmord i ed PCR products were cloned into pORI/EPZIOPW3585

cloning vector (Invitrogen) fo %_ovvi ng the instructions
of the manufacturer. PCR produCts were subcloned into

E%ﬁe&oﬁ@gi gO %€ Glth%rres(u%@l goqﬁ%é%?dg% s&é&nt’zﬂléo%’sl or may be brought

re sequgnce

rnia), and expressi
vetraffspletiob efidrelessmpotaydoleeiton in cell |ines. HEK293
I - - ,
CelL S, AT B SIS, BUL LA SHRAIE) by Becomenc

af ths talrespondiag $ifee bhed by ekdtnienhegh HEK29 3 sca¢Hismareicequivalent of a
[ f j . I >N essj.on pl ' .
PR ) o B B PSS BE P S rgiom
bictifvohatpofnembaia mel BO0Be.(| nvi trogen) according to the

instructions of th ct yr a . pBpst
transf ect iOI:)hr? Ct%ﬁlé) °c ﬁfi% u! %rkef Irﬁﬁ%%iq&rgna\?\%eéln ua%g'laggr@ﬁ@@c}l s\?\}? 1{3 h
dddigémbaltGpdBetsShalyable pBanhacoldgidat prepkidies \Spedfitatly, ighas
Bfl:’lelnt Hia Bt %dCOOfpoarq X (gf tI1i9 fjesé:nlt.(i)rli]vee%ti% Sve Soolo?ita ity to
expan%léd and tested for regponsweness 0 17 ace amnés
{helthace ampreumssigigped cbegsad (TAARs ) Segrenllyi AARTI he cAMP

Bi otrak Enzynme i mmunoassay (ElA) System (Anmershan)

Th¢ comp upds herqiomestigeted iradcordakteiwith doedsi igevep hencirthéidr.
by the manufacturer. Mnoclonal cell lines which

di spl ayed a stabl e BESeridlpanciMethadsre period of 15

RARESn WETRARSR Erefsé%n gfagmgg gﬁ §946 !ift{&?l‘é%gﬂeg éel, Hines at

confluence were rinsed with ice-cold phosphate

R ELRARI Pty 28000 08y SRl 0,30 o
fousETAAR laverd ad@lifichizopedeh emiola Atdveen tindysdsaldsaribied &y

bl P e, (D IR RAREE Tub GAE0) ok STErATRoER biamapticn was
nietivdgehs and MgOred purified PGB@raduct@ere cloned into pCR2.1-TOPO

cloning vector (Invitrogen) following the instructions of the manufacturer. PCR products

were subcloned into the pIRESneo2 vector (BD Clontech, Palo 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 pIRESneo?2 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 1 mg/ml G418 (Sigma, Buchs, Switzerland). After a culture period of about 10d
clones were isolated, 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 ECsg for a culture period of

15 passages were used for all subsequent studies.

Membrane preparation and radioligand binding
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0C. Cell pellet was then suspended in 20 ml HEPES- NaCH
(20 M), pH 7.4 containing 10 nM EDTA, and honbgeni zed

wWowRaoR/H0a6Pol yt ron (PT 3000, Kinenmatica) at 10, OPOI/EP2907/063585

for 10 s. The honpbgenate was c$ trlfuged at 48, 000xg
for 30 mn at 4 OC and the pelTet resuspended in 20 ni

R A A 0
cumtalr_l?géo nTHeEDbAoge pe]ieeed/\l?scentracngat@mtat i10Qyepah &otr 5 min at 4

L R T e

plc0BOs frpmnfimrmdiﬁhtsly bt?nmtrersmmmrimm nigitoigem alwhsored until use at -80

e R R g s T
O mM BDTA, esd hpmngedzddmlﬂEPEﬁ-yNaﬂfPT 300y Tidinenpdtica) & 10,000 rpm
%qu%dh?%l (}I\% %e%%t)gl as %ﬁﬁ\%g% gfag n(i?OZO% é’@é\ﬁo%(ﬁﬁlﬂl egglr"dgnd%ﬂg pellet
gtsuspen @@i0in QﬁanHEPE&NsOPB{Zﬁ)anj i3 Salycontesnipe |0flcrnMEEDﬁA (buffer
é? Ocdlhfr(])mipéf \ Qe wif.lz aro on a} 1810(()10 rapr}lq for. 1t0hs e flor]nqgge%ta{e was then
{:e31|t-i]1ﬁ1|geti:: at2|-8(00,02g qulBOtrEmraa H)?Grandlthenlﬁ'@]ht eyl speitded in 20 ml buffer A,
rg[ arrzlg%en dzegv&a oelétr 1% atgld)c %{%gt Qr tl(zori’r%t%m %onc%ntratc]lon was
dftemmmded)bjtt}%méthbdh ef Pitcal(Radded, Ha)dTlmé h@aogenate was then

FASERL L PR AR B Bl vagn comyn. i

DOk lindjng NpCls@Oan M) and Oa@lzlm)rm ptefolned (2snMhébuffer B) at 200
3,4 t f)r ahydr o-

ﬁmnﬁgg%{]ﬂ%}l‘%lagg Pﬁglsﬁ%aliﬁtg]r(m@ BBURE TP the presence of

t he appropriate unlabelled |Iigand ( I omvp Corrpet i ng

](3 ?Igﬁ?ﬂsssavg{?esﬁh t ed It?l- (ﬁdfl %e%é}/(ﬂ F 2\)tv1rfhagr|1 Pnrc]:ﬁbatlon
toRreE A0 neh The ﬂadlollgzﬁlda[gH&yadAa$ 1,2%4- a:ﬁdhydrod]! daptohyl)-2-
%nldazothne was used at a concentration equal to the calculated K4 value of 60 nM 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 [*H]-rac-2-(1,2,3,4-tetrahydro-1-naphthyl)-2-
imidazoline bound in the presence of the appropriate unlabelled ligand (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 1 ml aliquots of cold buffer B. Filters were not dried
and soaked in Ultima gold (45 pl/well, Packard Instrument Company) and bound
radioactivity was counted by a TopCount Microplate Scintillation Counter (Packard

Instrument Company).

The preferred compounds show a Ki value (uM) in mouse on TAARI in the range
of
<0.1 uM as shown in the table below.
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The compounds of formula I and the pharmaceutically acceptable salts of the compounds
of formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations.
The pharmaceutical preparations can be administered orally, e.g. in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspen-
sions. The administration can, however, also be effected rectally, e.g. in the form of

suppositories, parenterally, e.g. in the form of injection solutions.

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,
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Suitable carriers for soft gelatine capsules are, for
exanpl e, vegetable oils, waxes, fats,sem - solid and

WO papalozhopol yol s and the |ike. Depending on thePCEEPRI087/063585

of the active substance no car?é ers are however
usual ly required in the case of soft gel atine
S .

SRS Eae LRI SICALELETR DAoLl BF ORI O
glbpterohq caregletaadalhcwmﬁt usmalbly tdqelrbd klethe Senetod bdfegelatine capsules.
g@[{?gefg zrlérg Eorstﬁg 81%%h£t%ﬂ gf ﬁ{tl%hs fgl?ﬁ[ §}i%ﬁ(€§m%ﬁ8rr «gi%hlg)rlcagvater
payyle) gycared, xteg@atble bé and’ He I;jde;a%umbku:arrmst fop slqgmmdmmmse for

r : | rese rs, :
g}?&ﬂ‘gﬂ %glr?él hafcfeﬂ%c?og ggvn?éc's faY n¥161?qu1c§ 8} H(gs g{jgﬁféragfi the like.
colorants, flavorants, salts f or varying the osnotic
pr esthe pharatdugicsl, prmkﬁiq@ cagenosowar, eomtdin piadenvatgves, solubilizers,

le ?QVC% ggggt éﬂll‘ﬂlﬁ}é%ﬂ ! 4we8‘$e &ls, cIo Eﬁt@ %tvbfa%ltg Xalts for Varymg
ances i'caments containing a conp
‘dfe q‘sumontg [peesturerbudfeph enasecg agantmjrlaytlamdapts ableg cgrah]so contaln still
8&%? @%Ia anGcA EHSE&Q%EBSP%%&J y inert carrier are also

&tor Y esent I'nvention, as is a process
for thelr productlon whi ch conprises bringing one or
mor eMedirpoenidsontining audrapourahef/formphderapbuniasealticplly
9&8@% RRLE th%ﬁéo‘# adifli 't}{ek ﬁ@zhl&%n ég?arrlhf 14680 LR Gb _legtrb% tfd present
nmor her therapeuti c "'ua ibstances 'nto a
glazbletmm ab isagmpesissior atqntmoflmtmnt vhehlvemprisesthrovge ggme or more

[ . .
ol PSP RRHNLE Pl MR RSAELR e REhaion ranc. i
deprethtdneror arae phws Seragrntbaliyneluablle sdb sorcdenso ogalertienl
r r
&crﬁg@es%{auﬁﬁ %’rﬁ#‘t} §t3rﬁ§s gvmé r?‘LQ 25'9&?@%@ a[‘yr(/ ﬁ{’;‘%{r}&?ﬁe@
d| sease, anxiety and att entl on deficit hyperactivity
di s oThi@moétADB@rﬁd Tivacation ageaccendaneer witlwihepresend igeention are those,

Ivh B i1 A b s 0P theGRHH: SiGrer IRY @yste%,tfgr é&hﬂﬁé & tleQtment 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.
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the individual requirements in each particul ar case.
In the case of oral adm nistration the dosage for

w@eowBo®etan vary from about 0.01 ng to about I1BPODEP07/063585

per day of a conpound of gener@ formula | or of the

correspondi ng armunt of a pharmaceutically acceptable
salt thereof. EQS i stered as
singl e dose or |n l;gngﬁg)ose and, |lﬁgm ition, the
upper limt can al so be exceeded when this is found to

Bemi Ingireshidndgsl. Tabl et For nul at img/tablgt Granul ation) Item

Ingredients ng/tablet 5 ng 2 100 00
Corpound of formula | 5 25 1%0@0 2%3% oslge)omg S00 me

Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 6 30

4. I\,C@m@@wfépbﬂormnblICel | ul osed 30 30 20 150 5100 500
111 al 167,67 167 1
%/12 ?%]ﬁ%ﬁg%?g?e ure 1. X itens % 2, Sgﬁd 4 an(?

@ranﬁﬂae&eliﬂpth purified watert 2. Dry6t he grarful es at30
?mCMlgfoaP?t% 1nk n@hghul es thyough syptable Mg ling 5,

equi pnent rtem5 and m x for three mnutes
2onpMagsesomm ategate abI e press.l Capsul elFor nul atli on |t erh

I ngregj,gnts mg/ capsul e 167 167 167 831

Manufacturing Procedure

1 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.
Capsule Formulation

Item Ingredients mg/capsule

Smg 25 mg 100 mg 500 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 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable 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.
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5 nm 25 ng 100 ng 500 1. Conpound of fornmula | 5 25
100 500 2. Hydrous Lactose 159 123 148 --- 3. Corn

w@EGe@somne2d 35 40 70 4. Talc 10 15 10 25 5. MagPEBEPR2907/063585

Stearate 1 2 2 5 Total 200 200,300 600 Manufacturing
Procedure 1. Mx itenms 1, 2 and 3 in a suitable m xer
for 30 mnutes. 2. Add ite 5 and mx for 3
mnutes. 3. Fill into a suir@gélpgerﬁapsul e. Experinental
The foll ow ng exanpl-€sPhénylrbutyd)-tHtinddazoleent i on but
are not intended to limt its scope. Exanple 1

4- (2- Phenyl -butyl)-I Himdazol e a) 4-(2-Phenyl -but -

4y £03+Pheryl-tbui-tl wdnyl) } Heritpi- Az oliénzéle a stirred sol ution
of (I-trityl-I1Himdazol-4-ylnethyl)-phosphonic acid
diethyl ester (1.24 g; CAS 49-21-1) at r.t. in THF
(20 M) under an argon at pET e was added pot assi um
tert-butylate (301 ny). A nstirring at r.t.,
propi ophenone (0.3 m) was added i n one portion. The
m xture was heated to 8Q0C and{stirring at that
tenperature was continued for 2pdays. The conpact
suspensi on was cooled to r.

To a stirred solution of (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(1.24 g; CAS 473659-21-1) at r.t. in THF (20 ml) under an argon atmosphere was added
potassium tert-butylate (301 mg). After 15 min stirring at r.t., propiophenone (0.3 ml)

was added in one portion. The mixture was heated to 80°C and stirring at that
temperature was continued for 2 days. The compact suspension was cooled to r.t. and
the solid was filtered off and washed with THF. The filtrate was concentrated to leave a
dark violet viscous oil. This was taken up in EtOAc and washed with brine. The aqueous
phase was back extracted with EtOAc. The combined organics were washed with brine,
dried over MgSO4, filtered and concentrated. The crude product was purified by column
chromatography (silica gel; gradient cyclohexane -> cyclohexane/EtOAc 3:2) to give 4-(2-
phenyl-but-1-enyl)-1-trityl- 1H-imidazole (269 mg; not completely pure) as off-white
solid. MS (ISP): 243.2 ([Trt]")

b) 4-(2-Phenvl-butyl)-1H-imidazole

N
@

Iz

To a stirred solution of 4-(2-phenyl-but-1-enyl)-1-trityl- 1H-imidazole (260 mg) at r.t. in
methanol (5 ml) and dichloromethane (2 ml) under an argon atmosphere was added
10% Pd/C (26 mg). The mixture was then stirred at r.t. under a hydrogen atmosphere
for 17 h. The catalyst was filtered off and washed with methanol. The filtrate was
concentrated. The crude product was purified by column chromatogrphy (silica gel;
gradient: CH,Cl, -> CH»Cl,/MeOH 9:1 to give 4-(2-phenyl-butyl)-1H-imidazole (18 mg)
as colorless gum. MS (ISP): 201.3 ([M+H]")
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the solid was filtered off and washed with THF. The
filtrate was concentrated to | eave a dark viol et

wWo@soue i | . This was taken up in Et OAc and WeGSHEPR2007/063585

wi th brine. The aqueous phase yas back extracted wth
Et OAc. The conbi ned organi cs were washed with bri ne,
dri gd over MySO4, filtered &Qﬁilpﬁg]cent rated. The crude
product was purified by columm chronat ography (silica
gel ; gradient cyeaBdYiethyh2-phendymityihdkbingidtoc 3:2) to
give 4-(2- phenyl-but-Il-enyl)-I-trityl-lHimdazole
(269 ng; not conpletely pure) as off-white solid. M
f) BP)-Me2da- 2plidnit-bhit- #+en i) - 146t - IPhémdazdlat vD-

| Him dazole To a stirred solution of

4- (2-phenyl -but-1-enyl)-I-trifty) -1 Him dazole (260 nm)

at r.t. in nmethanol (5 nl)_an¥dighl oronethane (2 )
under an argon at m)sphere@ 10% Pd/ C (26 ng).
The m xture was then stirre r.t. under a hydrogen
at nosphere for 17 h . The cat st was filtered off
and washed w th net hanol . [trate was
concentrated. The crude pr s purified by colum
chromat ogr phy (silica gel; gradient: CHO 2 ->

%@?&ﬁ/ﬁgﬁe&& Zléio( 19ki¥8- 1_H—imidlazeol—(4i§lmr%13yl)a—}s)h% sphonic acid diethyl

4-(2- y-butgj)-ll—l-lmdazo orl ess

gten 95/1501@1 GAp 47X09-23 - D[avwHin THE@Mw e upder-ahurgaieatmpsphere was
st vl s i1 : . .

%q&%g%%s%gﬁ_ t%{tpbﬁléﬂ%ﬂe?%ﬁlta@%% _qglgv)mdxtu{f_: FVFIIS tthffl _stlr‘red at r.t. for 15 min,

hil isphutscophenong (8.28 ) pesladded e are pertiof. The mixture (clear brown

L e
¢k i pashederithalt Qikag dhe Bttratsyhregos comdstesd dee qredeapssituehwas
e bt AR ch A SBT3t MGl Syl dhRRarl b e
cyclohexane/EtOAc 1:1) to give 4-(3-methyl-2-phenyl-but-1-enyl)-1-trityl- 1H-imidazole
(91 mg; not completely pure) as orange sticky solid. MS (ISP): 243.2 ([Trt]™)

b) 4-(3-Methyl-2-phenyl-butyl)-1-trityl-1H-imidazole

(

N

To a stirred solution of 4-(3-methyl-2-phenyl-but-1-enyl)-1-trityl- 1H-imidazole (87 mg)
at r.t. in methanol (4 ml) and CH,Cl, (1 ml) under an argon atmosphere was added the
10% Pd/C (10 mg). The mixture was then stirred at r.t. under a hydrogen atmosphere for
38 h. The catalyst was filtered off and washed with MeOH. The filtrate was concentrated
to leave 4-(3-methyl-2-phenyl-butyl)-1-trityl- 1H-imidazole (82 mg) of an off-white
sticky solid which was used in the next step without further purification. MS (ISP): 243.2
([Trt]™)

¢) 4-(3-Methvl-2-phenvl-butvl)-1H-imidazole
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and i sobutyrophenone (0.25 nl) was added in one
portion. The m xture (clear brown orange sol ution) was

wheaBetield 8C0C for 2 1 h . The reacti on m Xt UPET/BRZ07/063585

filtered and the cake was mashgg with Et CAc. The
filtrate was concentrated. The crude product mas
purified by colum chromatography (silica ge

gradi ent: cycl ohexane -> cyclﬁ exane/ Et OAc 1:1) to
gi ve

4- ( 3- et hyl - 2- phenyl - but - |
(91 ng; not conpletely pur
M5 (ISP): 243.2 ([Trt] +) b)
%o G3rifed lgwpe@mcnh@fwts BretngR2- direh K Gtk b - 14kt {101 1l 3@ 20 [EQ80 mg) at

t d | ut
Bt Fcihik P ) G SBaR A megere pot ey 22N HGIAd ek ol
frtu P su pen Sioth ) wzhsrhem%ﬂ rﬂ@fh@iux((f’urﬁin)g t6 A dletHidht yvéllolv §hltion when

under an_argon a here was added the 10% Pd/ C (10

FRgyhing HE " %adu%ﬂéreelé%r 1 héft then pacle toer-trand coppgndrated to leave a light

B O@RRY ADTRR NS talkeh ugsn FIZO ahBBaGAsRIoYS S8y the addition of 4
filtered off and washed with MeOHd. The filtrate was
NWe@H: The @gprdust passrdracted with CHZClQ/MeOH 9:1. The combined organics

Heder RN M%Sd\?\g @ﬂ‘tﬂedth'fm)ébﬁcénutafeﬂt Whe |cﬁ'rde'ﬁr§dﬂ& Was ﬁ@@ﬁed by

) of an of ite sticky solid used in

wmngchggmafogrghy (flifaierkeragient: fGP&Qt P brCHzﬁéz/Me@fB; 5515) 1o give 4
@ﬁre@hyi bT;fHe}lym)ut?])) 14- (rﬁrdlé(%lbyé me) Qslk%iwrhespgurﬁl MS (1SP): 215.4

Him'd azoleTo a stirred suspensi on of

ﬂ)4ﬂﬂhéthyl 2-phenyl -butyl)-1-trityl -1 Hinidazol e (80

ng) at r.t. in ethanol (2 m ) under an argon
at nosphere was added 2 NHO (3 ml). The mxture
(suspensi on) was heated tolkﬁmWG¥3(turn|ng to a clear
light yellow s | stirred
for 2 h 30, th‘glﬁygggﬁewq lél%?hbmgl)ggﬁglgmﬁﬁgltged to
| eave a l'ight brown sticky solid. This was taken up in

-l-trityl-1Himdazole
ofr ange sticky solid.

To a stirred suspension of (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl
ester (341 mg; CAS 473659-21-1) at r.t. in THF (7.5 ml) under an argon atmosphere was
added potassium tert-butylate (83 mg). The mixture was then stirred at r.t. for 15 min,
and 2,2-dimethylpropiophenone (0.1 ml) was added in one portion. The mixture (clear
brown orange solution) was heated to 80°C and stirring at that temperature was
continued for 24 h. The reaction mixture was directly adsorbed on silica gel. The
product was isolated by chromatography (gradient: cyclohexane -> cyclohexane/EtOAc
65:35) to give 4-(3,3-dimethyl-2-phenyl-but-1-enyl)- 1-trityl- 1H-imidazole (135 mg; not
completely pure) as light yellow solid. MS (ISP): 243.2 ([Trt]™)

b) 4-(3.3-Dimethyl-2-phenvl-butvyl)-1H-imidazole
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were dried over MgSO, filtered and concentrated. The
crude product was purified by columm chromat ography

w@ gioBloz@m7yel ; gradi ent: CH2A 2-> CH2A 2ZMeOH 8BCT/BR200T063585

give 4- (3-nethyl-2-phenyl -but f_)-l H i m dazol e (8 ny)
as colorless gum M (I1SP): 215.4 ([WMW H +) Exanple 3
4- (3, 3-Di net hyl - 2- phenyl - butyl) - I Hi m dazol e a)

4- (3, 3-Di et hyl - 2- phenyl - but (/
IHimd azole To a stirred sus
(I-trityl-1Himdazol -4-yl pethyl)) - phosphoni ¢ aci d

di ethyl ester (341 ngy; CA 36H9-21-1) at r.t. in THF
(7.5 m) under an argon atyssgp
tert-butylate (83 ng). The m xture was then stirred at

o i D S e A R )y nidacote 121
mganget. gomathianel) (Swals and dickpromeBa@ lamb wider a1 argomptmosphere

%Q?&ddteg 'IH@J@&/H:@% }%@ 30e Hi)gg%dwis%ﬁrl%é ulder ﬂi‘;&@@ﬁ%‘i&l%hm

xture was di sor on silica ge
firaidocx fonddhi 3be eatelgistiwas Eilesdutiogdaptsyed witladiegmnol. The filtrate

GULALSIANG, AL ENRIASE BB, ol g Mgy s

gotien(: C35Chy> GOClodmsIEd) yo pive ¢)(3 Asditrieghi- 2ywiehgiwbutyl)- 1H-

it O3 bl kol et ot DIISKIopiadBle vy -

stirred sol ution of

4- (3, 3-di met hyl - 2-phenyl -byt -1 -enyl)-1-trityl-IHimda
zole (121 ng) at r.t. in rreLﬁ%{ﬁlél gﬁ‘y(S m) and

di chl or onet haned-(1-Methgxye2:ghenydvethad)gi-imiidazeleher e was
added 10% Pd/C (12 ng). The m xture was stirred under

a hydrogen atnosphere (balloon) for 17 h . The

f)a2-adeytsBu tviadinteith vi-g il &0/ od -forand-imédiaeld- Mo niteichbdialethylamide
The filtrate

\’}l/
=?=O
N

\ (@]
/Si\«{
N
=0

To a stirred, cooled (-78°C) solution of 2-(tert-butyl-dimethyl-silanyl)-imidazole-1-
sulfonic acid dimethylamide (1.02 g; CAS 129378-52-5) in THF (20 ml) under an argon
atmosphere was added dropwise butyl lithium (3.3 ml; 1.6 M solution in hexanes) over a
period of 10 min. After 30 min stirring, DMF (1.3 ml) was added over a period of 5 min
and the mixture (clear light yellow solution) was stirred at -78°C for another 2 h. The
mixture was quenched with sat. aq. NH4Cl and diluted with EtOAc. The aqueous phase
was back extracted with EtOAc. The combined organics were washed with H,O and
brine, dried over MgSOy, filtered and concentrated to give 2-(tert-butyl-dimethyl-
silanyl)-4-formyl-imidazole- 1-sulfonic acid dimethylamide (1.22 g) as viscous orange oil
which was used in the next reaction step without further purification. MS (ISP): 318.3
(IM+H]")

b) 2-(tert-Butyl-dimethvl-silanvyl)-4-(1-hvdroxy-2-phenvl-ethvl)-imidazole-1-sulfonic

acid dimethylamide
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was concentrated. The crude product was purified by
col umm chromat ography (silica gel; gradient: CH2O 2 ->

WERg26MeOH 9: 1) to give PCT/EP2007/063585

4- (3, 3-di et hyl - 2- phenyl - butylg | H m dazol e (25 ngy) as
colorless gum M (ISP): 229. 42([MH—|] +) Exanple 4

4- (1 - Met hoxy- 2- phenyl - et hyl) .| B+ i m dazol e a)
2-(tert-Butyl-di nethyl-sil anyN) 4- fornyl- imdazol e-
1-sul fonic acid dinet hylgm 6’6 T a stirred, cooled
(-780C) solution of

2-(tert-butyl -di net hyl -si I anyi
acid di nethylam de (1.02 g; CA
(20 m) under an argon at nospher e
butyl lithium (3.3 m; 1.6 M sol ut
%rfz%\;\tlérg)ggg%%%f)glyewas a{léféigr:(? crirdo%gvﬁsrgég assglrrecli L3S gﬁnswn of(ma%lesmm
(ich ]e@rin Idiiegjllnﬁ e;hek Km/vnbo IWith énatih Vlgaercsmlyrekeﬁieanlc-réa&ﬁﬁh fr@n
anot h

SRR R stpsrof B Do hFrsi e RGN T Bl Blon fidhe fidee.

tfadj( foatse. arat Aduwt dfithistshcion Th ml):wn&nddedi dm“p@am (esothmnﬁc )toa

%%o ec{s @)negl ice li,)ag%)(e)%}larl?e% sa u\}lgn of gr(lterg buty‘I:3 dm%l?%éﬂanyl& 4- f{)rmyl—

Znidheri¢-1 butfyhic deitetihythglaladey (725 mg) at r.t. in THF (5 ml) under an argon
4-forqnyl -i.m dazgl e-1 -sul fo Cld |rreth |am d 1.2

i STk W R oS Rl s DL EoFatS cypinfdhe. The
meacatd Wiy ieechedibyhbeiddditisit btsat. pyr NHiCladnid@trade®sd pitBBXOAc. The
318. 3 M met h si |l an

s DAL Dok pho S5 Fich TR RSOt Bl kicgrabhed wih
Hiza)ahhy)ham dieBervayMgB0Q fil@ed(dhd Lontentivesl. dthdetude product was
dro tlrred qn um(l 01 9)
PR ot uf oBiomdetars R a Bl sy >
eycnihlamnﬁevmmeamtmsmb RS
2-(tert-butyl-dimethyl-silanyl)-4-(1-hydroxy-2-phenyl-ethyl)-imidazole- 1-sulfonic acid
dimethylamide (168 mg) as light yellow solid. MS (ISP): 410.1 (IM+H]")

-i m dazol e-1sul fonic
9378-52-5) in THF
added dr opw se
n in hexanes) over

¢) 2-(tert-Butvl-dimethyl-silanvl)-4-(1-methoxy-2-phenvl-ethvl)-imidazole-1-sulfonic

acid dimethylamide

To a stirred solution of 2-(tert-butyl-dimethyl-silanyl)-4-(1-hydroxy-2-phenyl-ethyl)-
imidazole-1-sulfonic acid dimethylamide (160 mg) at r.t. in THF (5 ml) under an argon
atmosphere was added NaH (18 mg; 55 % dispersion in mineral oil) in one portion. After
1 h stirring at r.t., Mel (0.04 ml) was added and stirring at r.t. was continued overnight.
The mixture was diluted with EtOAc and washed with H,O. The aqueous phase was back
extracted with EtOAc. The combined organics were washed with H,O and brine, dried
over MgSOy, filtered and concentrated. The crude product was purified by column

chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 65:35) to give 2-
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conpl ete, the supernatant solution was decanted from
the solid and kept in the fridge, ready for use. An

W@ kigoot7of this solution (1 m) was added drBEIEB®07/063585

(exothermc!) to a cool ed ((1)(‘33|ce bath) stirred
sol ution of

t h

Ge oy SSh AL LR Aaten REth i aase ﬁﬂﬂi‘(w wcid
din)ethylaterdedml amgpas lghwdwv\ews:ouWin\/hﬁddi‘SH)t &N MM+H]
conplete, stirring at r.t. was conti nued overni ght.
The m xture was quenched by the addition of sat. aq.
AH-C -Mgtbloxex2paeit dathyl - lHE@lroleThe aqueous phase was
back extracted with EtOAc. The conbi ned organics were
washed with H O and brine¢ %ried over MgpSH, filtered
and concentrated. The crugeiproduct was purified by
col utm chromat ogr aphy (si i ch—et gr adi ent :
cycl ohexane -> cycl ohexanelk :75) to give
2-(tert-butyl-di met hyl -sil anyl)
| - hydr oxy- 2- phenyl -et hyl )-i m dazol'e- 1-sulfonic acid
?1') gg]ﬁx% %gb%esl&nl@@z (W tﬁﬁyﬂdlﬂllaihyy Sl dnQ¥-£01-hidth I¥5-2-phenyl-ethyl)-
poidagie-1 sytfgnic @plﬁ;%rn??hy@ml%@% mg) @t r.t. in ethanol (3 ml) under an
Lrggﬁtaﬂﬂ&f)hgre% et RYHIQT ('3%13 a?lgé ﬁlxtﬂ-re%élsfh@ﬂh@ t@fehfx for 3 h.

dinmethyla mde To a stirred solution of
She mexturapiaspooler het-hyand spRegairted 4o fqavey gl wglloy prighwhich was
@ﬂ(@ﬁf {1% in Hm %GQJI'@ th]t't§ pHf %ﬁh@ﬁ&cﬁtlgﬁ BEd Ry aoiiderne b8Qiuct was

under an ar gon at nospher e
wa@cwd@él @Haﬂeli\ée 415 sl hygrogpdped ayganies wigradrigd owgr|MgSOs,
%Rer@@ EndPESHckRMatedf Tﬁé crhd®pRIduk! \'Vg%u"i‘fﬁeﬁ bly colulli c}{rgmgﬂ) graphy

was added and stirring at r. was conti nued

Wgé?lﬂrgﬂgﬁltadlelrh 6 ThiCkr e MHOI P8 1o 4 caeshasa-phenyl-
umshadi Whidi- 42 Bs AbPaAAHRAIAA PRARTSMASoAGKIAHI S act ed

OAc. The conbi ned organics were washed with H2O
and brlne, dri ed

Example 5
4-[2-(2-Chloro-phenyl)-ethyl]-1H-imidazole

a) 4-[2-(2-Chloro-phenyl)-vinvyl]-1-trityl-1H-imidazole

To a stirred suspension of (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl
ester (448 mg; CAS 473659-21-1) at r.t. in THF (7 ml) under an argon atmosphere were
added potassium tert-butylate (109 mg) and 2-chlorobenzaldehyde (114 mg). The
mixture (clear brown orange solution) was heated to 80°C over night. The reaction
mixture was cooled to r.t and concentrated. The crude product was purified by column
chormatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 3:2) to give 4-
[2-(2-chloro-phenyl)-vinyl]-1-trityl- 1H-imidazole (329 mg) as off-white solid . MS
(ISP): 243.3 ([Trt]™)



over MgSH4, filtered and concentrated. The crude

product was purified by colum chromatography (silica
w@edog/ogieadi ent : cycl ohexane -> cycl ohexane/ Et CPCT/BB2085)63585

to give 2-(tert-buty|-dinethyj-fjlanyl)-4-(

| - met hoxy- 2- phenyl -ethyl ) -i m dazol e- 1-sulfonic acid

di met hylam de (111 ng) as light yellow viscous oil. M

(1SP): 424.3 ([MtH +) d) 4-(

b} M2 DM Gopitenyl) -edtyily LN -imidézolei dazol e To a stirred

suspensi on of N

2-(tert-butyl -di methyl -sil aiy}) - 4- (| - met hoxy- 2- phenyl -

ethyl)- imdazol e- 1-sul fonfic\acid di net hyl ami de (105

ng) at r.t. in ethanol (3 nm) {under an argon

at nosphere was added 2 N HO ( ). The m xture was

heated to reflux for 3 h . Th xture was cooled to

r.t. and concentrated to leave a |ight yellow solid
Bhiastrrod smixtakeof 4152-{ hclHEO- pind ybroughtl - trieyl gH - i2idpgole KE29 mg) at

s EEILEABRR o DS e Stk US4
My80acid (0.2 tnely end &0fd Peldn CHhingatldd mittvee waskiglrpgandigdt(ambient
i fi il i | - .
é;ﬁg%’?‘égdt‘;& %%E%@%?Jg&%&%@@é(ﬁ% ?‘P(P%Ia%l?‘“g g&l&laeﬂga% ol. The mixture
wag ¢ongert thasedy todeplearigh ebitoyn) gunh H hivindéeroll ®ag @8emyy) imsthanol (3
' [ : 3
I SN N
10 doncRatf@eChTlor @sidhalsplid was mjen up in t Ni NgOH ([164nilrind] extioked with
. ) Lot
FRECRAEONE: THRRERRAA Bhortsnlin it ey fesed
¢atBntngypd . CRS: 486 b datt W)s mtrified by cohniiiHthromatrdgyaplydsitica gel;
. t [ t - Qut ¥l at
BB R MRS oA HE RV B33 A Pyt i
midtzme(4ah gars ligh owowargany eMSo ISP i 207)1 ((a6-Hiéat ed t o
8Q0C over night. The reaction

15
Example 6
4-[2-(2-Ethyl-phenyl)-ethyl]-1H-imidazole

N
€]
H

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
20 (CAS473659-21-1) was reacted with 2-ethylbenzaldehyde and then converted to 4-[2-(2-
ethyl-phenyl)-ethyl]-1H-imidazole. Colorless viscous oil. MS (ISP): 201.3 ((M+H]")

Example 7
4-[2-(2-Trifluoromethyl-phenyl)-ethyl]-1H-imidazole

25
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester

(CAS 473659-21-1) was reacted with 2-(trifluormethyl)benzaldehyde and then converted
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m xture was cooled to r.t and concentrated. The crude
product was purified by colum chormatography (silica

w@edog/ogeadi ent : cycl ohexane -> cycl ohexane/ Et CPCT/BPRY7/063585

to give 4- [2-(2-chloro-phenyl}-vinyl]- 1-trityl-
| Him dazole (329 ng) as off-white solid . M5 (ISP):

4 + .. ; .

B EL (Sl ob L ph cothy ol Calplespgisgous il MS
EISPY: 2483 MMt of

4-[2-(2-chl oro-phenyl) -vi n;ﬁx%‘}l I ityl-IHimdazole

(329 ng) at r.t. in ethanol rﬁ% and chl orof orm (3

m ) under an adgd+(2ddetbhexyiphenybeetbyldddikimidasile c aci d
(0.2 m) and 10% Pd/C (30 ng). The m xture was

hydr ogenat ed (anbi ent presgupe) over night. The

catal yst was filtered off washed with ethanol. The
m xture was concentrated to lfeawe-a |ight brown gum
This material was taken up in hanol (3 m) and 2 N

HCO (3 m) and heated to refl or 3 h . Then, the

m xture was cooled to r.t., concentrated. The residual
botriatb gyas exaaik@e 5 p-tiityl-1N-iNaiOrtol -#0ylmiedh yb rph osph erdic t@d diethyl ester

' 1. The.c i ' re. dri
A HSRIE b VI SRR LA 8l oo
B 6H oethoxgphenyl) -eihet] - By-imidazoke. Clotalrst Ogoapby. YSi(ISRYa203.1

: adient: CH2dO 2 -> CH2CyMeOH 9:1) to give
@i%%’zﬁ?é-cm or o- phenyl ) -et hyl | - | Hi ni dazol e (44 ng) as
light brown gum MS (I1SP): Example {[ MtH] +) Exanple 6

12 (2 5l ROR a1 -edn SRe§h Hifetr AR L9

to exanpl e

(I-trityl-1Himdazol -4-yl hyl ) - phosphoni c acid

di et hyl ester (CAS 473659-2141) was reacted with

2- et hyl benzal dehyde and t hén ooverted to 4-[2-(2-

et hyl - phenyl )-ethyl]-1Him ddzol¥. Col orl ess vi scous

oil. MB (ISP): 201.3 ([MH +

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 2-(N,N-dimethylamino)benzaldehyde and then
converted to {2-[2-(1H-Imidazol-4-yl)-ethyl]-phenyl}-dimethyl-amine. Light yellow
viscous oil. MS (ISP): 216.3 ([M+H]")

Example 10
4-{2-[2-(1H-Imidazol-4-yl)-ethyl]-phenyl }-morpholine

N
g/

o/——\N

~/
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 2-morpholinobenzaldehyde and then converted to
4-{2-[2-(1H-imidazol-4-yl)-ethyl]-phenyl }-morpholine. Light yellow viscous oil. MS
(ISP): 258.3 ([M+H]")
Example 11
4-[2-(3-Chloro-phenyl)-ethyl]-1H-imidazole
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Exanmple 7
4-[2-(2-Trifluoronethyl -phenyl)-ethyl]-1Himdazole In

W@eaBOT7e 0 exanple 5 PCT/EP2007/063585

(I-trityl-1Himdazol-4-ylnmeth é)-phosphonic acid
di et hyl ester (CAS 473659-21-1¥ was reacted with
2-(trifluornethyl)benzal dehyde and then convertedto
4-12-(2-trifluoronethyl-ph&nyl)-ethyl]-I1Himdazole.
Col orl ess viscous oil. M (i 241.3 ([MtH +)
Exanpl e 8 4-[2-(2-Met hoxy-ph&nyl)-ethyl]-1Himdazole
I n anal ogy to exanple 5
(I-trltyI-IFL|n1dazoI yl met phosphoni ¢ aci d

TRHIMEER e Ty e S—

(A% 27365912@@«@@@@:{@1 vatlhylcl]llolrdﬁenmlmmda gnd Geh cohested to 4-[2-

j scous Oi | 20 . + e +
9t P s b Eatrgieends il iisehi T RO R Lt
In anal ogy to exanple 5
(I-trityI-IFLinidazoI-4-yIE§th | ) =phosphoni c acid
di et hyl ester (CAS 473659- s reacted with
2- (N, N-di et hy| a2-p®Fhenspheeyly-ethydod ihaizeenver t ed
to
{2-[2-(I H 1 mdazol -4-yl) - eg% I ]-phenyl }-dinmet hyl -am ne

i ght yell ow viscous 0|IH (I1SP): 216.3 ([M H] +)
Exanpl e 10
4-{2-[2- (I H1m dazol -4-yl)-et ] - phenyl } - nor phol i ne
In anal ogy to exanple 5 F
(I-trityl-1Himdazol -4-yl met ) - phosphoni ¢ aci d

i SiaWey (& 8kfhple 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3-fluorobenzaldehyde and then converted to 4-[2-
(3-fluoro-phenyl)-ethyl]-1H-imidazole. Off-white solid. MS (ISP): 191.1 ((M+H]")

N

CI

Example 13
4-[2-(3-Trifluoromethyl-phenyl)-ethyl]-1H-imidazole

N
7
E/

F

F
F

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3-(trifluoromethyl)benzaldehyde and then
converted to 4-[2-(3-trifluoromethyl-phenyl)-ethyl]-1H-imidazole. Off-white viscous
oil. MS (ISP): 241.1 ((M+H]")
Example 14
4-[2-(3-Methoxy-phenyl)-ethyl]-1H-imidazole

N
72
€
H
O
\

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3-methoxybenzaldehyde and then converted to 4-
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(CAS 473659-21-1) was reacted with
2- nor phol i nobenzal dehyde and then converted to

wa2qo8/0f@74 | H i m dazol -4-yl ) -et hyl ] -phenyl } - nor peIEP2987/063585

l'ight yellow viscous oil. M5 (4SP): 258.3 ([ M+ H +)
Exanpl e 11 4-[2-(3- Chloro-phenyl)-ethyl]

0
[ RS S0P Y bR BRTREuRise solid, M 5Py, 2033
(J[MHHYD ester (CAS 473659-21-1) was reacted W|th
3-chl orobenzal dehyde and t erted to 4- [2-
(3-chl oro-phenyl)-ethyl]-1 Egﬁnnﬁggol e. Of-white
solid. M5 (4GB)(3-Tiiilhotorfthivky-phenybxetinpl] e H-Pmidazole
4-[ 2- ( 3- Fl uor o- phenyl ) - et hMI ]-1 Himdazol e In anal ogy
to exanple 5
(I-trityl-IHimdazol -4-ylNmst hyl ) - phosphoni ¢ aci d
di et hyl ester (CAS 473659-2%-1) S reacted with
3-fl uorobenzal dehyde and the ogvérted to 4- [2-
(3-fluoro-phenyl)-ethyl]-1H dazole. Of-white
solid. M5 (ISP): 191.1 ([M+H +) Exanple 13
In glqe3-tTexantplo b 6 hrétityl 1 HpiveidgAo)- 4@tlmyth]yl)mhq sph@ig axdié diethyl ester

f@@é QQ%S? 91 % R kéeacgéld v&ﬂth Z? r(rgéltﬂ#ﬂ(sn}ethg)ggh%nnzfﬂéie%%dle C'jlnd then

i'mda
chneetigd tOe%{%fﬁ (ﬂuﬂ\&ram@m;’ Pheny)-adhsl]r Bhdmethzolet hight yellow

Liok! WRE ehyde and then converted to
%sfo% Fiz‘ Mg o?%’}n%?@%ﬁmenyl )-ethyl ]-1Him dazol e.
Of-white viscous oil. M5 (ISP): 241.1 ([ MtH +)
Exanple 14 4-]2-(3- Met hoxyEQzHﬁﬂXll%' ethyl]-IHimdazol e

4-[2-(4-Chloro-phenyl)-ethyl]-1H-imidazole

N
E/

cl
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 4-chlorobenzaldehyde and then converted to 4-[2-
(4-chloro-phenyl)-ethyl]-1H-imidazole. Off-white solid. MS (ISP): 207.1 ((M+H]")

Example 17
4-[2-(3,5-Dichloro-phenyl)-ethyl]-1H-imidazole

N
E/

Cl

cl
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3,5-dichlorobenzaldehyde and then converted to
4-[2-(3,5-dichloro-phenyl)-ethyl]-1H-imidazole. Off-white solid. MS (ISP): 241.1
(IM+H]")
Example 18
2-Methyl-5-phenethyl-1H-imidazole
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In anal ogy to exanple 5
(I-trityl-1Himdazol -4-yl nmet hyl)-phosphonic acid

waole@slye7est er (CAS 473659-21-1) was reacted WETEP2007/063585

3- met hoxybenzal dehyde and then;converted to
4-[2-(3-nmet hoxy-phenyl)-ethyl]=-1Himdazole. Of-white
solid. M5 (ISP): 203.3 ([M+ H +) Exanple 15
4-12-(3-Trifl uoronet hoxy-phenyl)-ethyl]-IHimdazole
2 -deah dehypliametdybnpldezd-1-ol

(I-trityl-IHimdazol -4-yl net hyl ) - phosphoni c acid

di et hyl ester (CAS 473659-21§1) was reacted with
3-(trifluoronethoxy)benzal dehyde d then converted to
4-[2-(3-trifluoronet hoxy-pﬁ‘?enyl )-ethyl]-1Himdazol e.

b ATRt®h o Rl e Raboor Rt g 3 it I kg o

o) dphémgdp] -hwerexaasaiddedat -30°C. The mixture was stirred for 1 hour at this

| -trityl =1 Hydm -4-vy| h honi '
L R e S
dmotunouro bkloziak delhide wanatide @nd clomaceton@dild waskvagdtated in vacuo.
g@? ?glo?k}%%%a‘gﬂl g ?ﬁ(ﬁ}fgﬁg %oihlﬁ}ﬂ'__(knl'_ﬁvna_s;j a%@?sge%ni'ﬁp ge{llfyx\fm&/ﬁhea small amount
df JoBiun3 hydibixiclk land extpdvealywith ichidrdmbtHanarilhavoganid layer was
RRRPRY b B IRstim aofisand gropopat T rreitug g purifid using

|
flashtchydmetepiaph y CAS,, 41G0&9nkihahp/meBanrad acd: Btowididan off-white solid

75 3P A SR RET DS FICk ny - T H ' i dacol .
Of-white solid. M5 (ISP): 241.1 ([M+ H +)
b) 2-Methyl-5-phenethvl- 1H-imidazole

To a solution of 2-methyl-5-phenethyl-imidazol-1-0l (0.20 g, 1.0 mmol) in methanol (3.5

ml) titanium(III)-chloride solution (2.5 ml, 15%) was added and the mixture was stirred
overnight at room temperature. First saturated sodium bicarbonate solution then diluted
sodium hydroxide solution was added to achieve a basic pH. The mixture was extracted
twice with dichloromethane, the combined organic layers were dried over magnesium
sulfate and evaporated. The residue was purified by column chromatography
(dichloromethane/methanol = 9:1) to yield a white solid (0.14 mg, 75%); MS (EI): 186.1
(M™).
Example 19
5-Phenethyl-1H-imidazol-2-ylamine

N
©/\/[ \>~NH2

N

H

To a solution of 1-acetylguanidine (1.34 g, 13.2 mmol) in dimethylformamide (7 ml) a
solution of 1-bromo-4-phenyl-butan-2-one (1.5 g, 6.6 mmol) in dimethylformamide (7
ml) was added at 0°C. The mixture was stirred overnight at room temperature and then
the solvent was evaporated. Upon addition of ethyl acetate/heptane (1:1) a white solid

was formed that was filtered off and washed with ethyl acetate/heptane (1:1). After drying
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Exanpl e 18 2- Met hyl - 5- phenet hyl - | Hi m dazol ea)
2- Met hyl - 5- phenet hyl -i m dazol - |-ol To a sol ution of

wWopaososwm um tetrafl u oroborate (0.564 g, 4. 83PEmBPI07/063585

acetonitrile (8 m) 4-phenyl-Ilsbutene was added at
-300C. The m xture was stirred tfor 1 hour at this

r . . .
BRSSP IR s
sl methanol@dsnhdoe atimertifor Bed tapes arfiStC.i The sabvsntewvapoa@iredd and
' Q. .rhe. f [ .ni ® ut,i .
T e e A S
tlyeirtosthdecene/rexthraalt=déd ) v yiblddilight prllomesohid 0@ 063Ting, 5%); MS (ED):
%./g?Q{/I@.)I ayer was separated, dried over nmagnhesi um
sul’ e’‘and evaporated. The residue was purified using
flash chromat ography (Si O ExampleR6r onet hane/ net hanol =

9:1) to yield ff.-white solid (0O . 1799 ; MS

(1SP): 202.9 (‘Fmgndlﬁl\}mﬁﬁ'P'é“s‘”i\‘)é‘?‘i’ﬁ?f"-@ﬁ%ﬂ'&%%‘*-

| Him dazole To a sol ution of

henet hyl - i m dazol ol .éO. 0 g, 1.0 mol)
S ; 1o oride sol ution

m xture was stirred

irst saturated sodi um

(2.5 M, 159 was added and th
overni ght at room tenperat ur é
bi car bonat e sol uti on then @ odi um hydr oxi de

sol ution was added to achi\eve laYd#sic pH The m xture

was extracted tw ce with dichf gromet hane, the conbi ned
organic |layers were dried ovef gnesi um sul fate and
evaporated. The residue wa fied by colum

chr omat ogr aphy (di chl or oret e/methanol = 9:1) to

yield a white solid (0.14 ¢y, “75%; M5 (FJ): 186.1 (M

To a stirred solution of 4-chloromethyl- 1-trityl- 1H-imidazole (400 mg; CAS 103057-10-
9) atr.t. in DMF (5 ml) under an argon atmosphere were added 2,3-dichlorophenol (273
mg) and K;COs (385 mg). The reaction mixture was heated to 80°C for 5 hrs, then
cooled to r.t., diluted with EtOAc and washed with 1 N NaOH. The aqueous phase was
back extracted with EtOAc. The combined organics were washed with H,O and brine,
dried over MgSQy, filtered and concentrated. The crude product was purified by column
chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 1:1) to give 4-
(2,3-dichloro-phenoxymethyl)-1-trityl- 1H-imidazole (360 mg) as white solid. MS (ISP):

243.3 ([Trt]")

b) 4-(2.3-Dichloro-phenoxymethvl)-1H-imidazole

5
oy

cl Cl

To a stirred suspension of 4-(2,3-dichloro-phenoxymethyl)-1-trityl- 1H-imidazole (150
mg) at r.t. in ethanol (2 ml) under an argon atmosphere was added 2 N HCI (3 ml). The
mixture was heated to reflux for 6 hrs, then concentrated to leave an off-white solid. This
was taken up in saturated aqueous Na;COs; and extracted with CH>Cl,/MeOH 4:1. The
combined organics were dried over MgSQy, filtered and concentrated. The crude

product was purified by column chromatography (silica gel; gradient: CH,Cl, ->
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Exanpl e 19 5-Phenethyl - | H i m dazol -2-ylam ne To a
sol ution of 1-acetylguanidine (1.34 g, 13.2 mmol) in

walewenmgld or mami de (7 m) a sol ution of PCT/EP2007/063585

| - br ono- 4- phenyl - but an-2-one (1,5 g, 6.6 nmmol) in
di methyl formam de (7 m) was added at O0C. The m xture

zcg}l\/lé(ﬁﬁdzt N Wegth{ézdaa&bﬁfég%gg&@?@%ﬁg{lﬁnﬁﬂ%i&%ﬁ (65%hg) as

or at
whﬁta.‘tlei/ Mﬁ(I@HEQG?zMBMa te solid was forned that
was filtered off and washe 2t | hyl acet at e/ hept ane
(1:1). After dryingin vacuo soI id was dissolved in

a m xture of cornke&nEtlal- pﬂeﬂw@mﬂiﬁl)el]ilﬂnmhzdle(z m) and
met hanol (4 m) and stirreq for 2.5 hours at 850C. The
sol vent was evapor at ed ancf Zze I due was purified by
chr omat ogr aphy (col um: I aSh-NH from
Separtis; eluent: ethyl acet at’e/ fet hanol =I : ) to yield
a |light yeIIowsolld(0063rrg %; Ms (ElI): 187.2

{Mhalo t@é 18229 chloromethyl 1 tr1ty1 1H- 1m1dazole (CAS 103057-10-9) was
2y 16X
| or o- phenox net H-i m dazo

EFﬁ%tzd Bith ?cﬁh@slnpberm% éﬁ@%yﬁ‘ﬁéloﬁy?fjﬁd tQ At (2 ¢thyyl: phepp%ml%&l&lél

Ridazo3e. | WalHo B Wi sORd. oS ISrlsp) 203.1 ﬁ[M+H] )
4-chl oronethyl -1-trityl- I m dazol e (400 ng; CAS

103057-10- 9) at r.t. in DM (5 m) under an argon

at nosphere were added 2, S-E;Kéiﬁblgggphenol (273 ny) and

K2CO (385 ng). The reaction m Xture was heated to 8Q0C
for 5 hrs, ther-Qolspppybphenoxymethylit Hi-imidamolEt OAc and
washed vvlth 1IN NaCH. The aq,ueous phase was back

extracted with Et OAc. Theft organl CS were
washed wi th H20 and brlneH MySO , filtered
and concentrated. The crude prod ct vvas pur|f| ed by
col um

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-isopropylphenol and then converted to 4-(2-isopropyl-phenoxymethyl)-
1H-imidazole. Waxy off-white solid. MS (ISP): 217.4 ((M+H]")

Example 23
4-(2-Trifluoromethyl-phenoxymethyl)-1H-imidazole

N
(’_Z_
H OJ§E
F——F
F

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-trifluoromethylphenol and then converted to 4-(2-trifluoromethyl-

phenoxymethyl)-1H-imidazole. White solid. MS (ISP): 243.4 ([M+H]")

Example 24
4-(2-Benzyl-phenoxymethyl)-1H-imidazole

®



chromat ography (silica gel; gradient: cyclohexane ->
cycl ohexane/ Et OAc 1:1) to give 4-

W@ 2008/0di6thl or o- phenoxymet hyl ) -1 -trityl -1 H i m de@DER2007/063585
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(360 ng) as white solid. M5 (ISP): 243.3 ([Trt] +) b)
4-(2,3-Dichl oro- phenoxyrret hyl)-1Him dazole To a

g{ %r%ﬁo%‘} (SUeREng bgﬁé:ﬁoo){?/nr}g‘ihﬁl—ll—trl - Pidaqle (GASAQL 10-9) was

(eha@c,i woth Qabenzylphemcri aed hteamadon{Q tewl t)) %@d@anzalﬂplmngmymethyl) 1H-
dh 1 Xt

ﬁ‘geg?;ogpt 0 r 1t99(ﬂ ]\és h’rsgpz?ﬁrﬁmé%ﬁé n?r th )e(dutrg }NzZve

an off-white solid. This was taken up in saturated
aqueous Na2CO and extract eﬂ m a 2ZMeCH 4: 1. The
conbi ned organics were drie o{’/ 2ng\/§804 filtered and
concentrat ed. Hh@-Methoayphenexymetiad)-pHrinfidamldy col umm
chromat ography (silica gel, gradient: CH2d 2

->CH2Q/I\/EO-| 4:1) to give (
4- (2, 3-di chl or o- phenoxynet} ,@m dazol e (65 ng) as
white solid. M5 (ISP): 243 ‘{ +) Exanple 21

4- (2- Et hyl - phenoxynet hyl ) - | H-| m azole I n anal ogy to

FEATRUS ety LIPS bl AR 88500 v

renive mithd-methpxyphenphyrd thhe noxvyened hty# )(24n&¢th«wqfalzltﬂnexymethyl)

ARl B BBk SURD SRR T N iz
In anal ogy to exanple 20

4-chloromethyl -1 -trityl -1 H.i.m l e (CAS 103057-10-9)
was reacted with 2-isopr o%ﬁ@%gﬁ and then converted

to 4-(2-i sopr aR2-Isphmpoxyspheimxymethyl)-1H-imidazole
N
7
e
H o)
Oj/
In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was

reacted with 2-isopropoxyphenol and then converted to 4-(2-isopropoxy-
phenoxymethyl)-1H-imidazole. Off-white solid. MS (ISP): 233.3 ((M+H]")

Example 27
4-(2-Trifluoromethoxy-phenoxymethyl)-1H-imidazole

e
X

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-trifluoromethoxyphenol and then converted to 4-(2-trifluoromethoxy-
phenoxymethyl)-1H-imidazole. Off-white solid. MS (ISP): 259.1 ((M+H]")

Example 28
4-(2-Benzyloxy-phenoxymethyl)-1H-imidazole

a) 4-(2-Benzyloxy-phenoxymethyl)-1-trityl-1H-imidazole
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| Hi m dazole. Waxy off-white solid. M5 (I1SP): 217.4
([ MtH +) Exanple 23

W@ 2084074679 | uor oret hyl - phenoxynet hyl ) - | H i m dazedBEP2907/063585

anal ogy to exanple 20 4-chloropgpethyl - 1-trityl-

| Hi m dazol e (CAS 103057-10-9) Was reacted wth
2-trifluoronethyl phenol and_then converted to
4-(2-trifluoronethyl pheno thyl)- I Himdazole.
VWhite solid. M5 (I SP): . MtH] +) Exanpl e 24

4- (2- Benzyl - phenoxynet h - m dazol el n anal ogy to
exanpl e 20 4-chl oronet hyl ‘ﬂjltcrrlz@ -l H i m dazol e (CAS
103057-10-9) was reacted w thkoZ-Ye | phenol and then
converted to 4-(2-benzyl - phenox [)-1H m dazol e.

ARSI e S T P L o 10
exarpited 80th2-odnlzgorypiichyi tolgiverd (ybenlziokyrp lemalyme(hghS -trityl- 1H-

f"n%ﬁg?oﬁ?é‘gﬂ]t%gw‘igéﬁg %E@gi§$ﬁgtﬁ3%@ﬁﬁ%?/phenol and t hen

conver henoxyne ) -

| Himdazole. Of-white anorphous solid. M5 (I SP):

?'%— LM @epgx ”é%el% imidazql

i m dazol e I n anal ogy

to example 20 4-chloro - Jtrityl- I Himdazole
(CAS 103057-10-9) was r ted @ 2- 1 sopr opoxyphenol
and then converted to 4-{2M&0p @5 phenoxynet hyl ) -
| Himdazole. Of-white solid. 9 (1SP): 233.3 ([ M+H|
A)solution of 4-(2-benzyloxy-phenoxymethyl)-1-trityl- 1H-imidazole (34 mg) in MeOH
(2 ml) was treated with AcOH (0.1 ml) and was heated to 70°C for 5 hrs. The mixture
was concentrated. The crude product was purified by column chromatography to give 4-
(2-benzyloxy-phenoxymethyl)-1H-imidazole (11 mg) as colorless amorphous solid. MS
(ISP): 281.4 ([M+H]")
Example 29
2-(1H-Imidazol-4-ylmethoxy)-phenol

(;“{Q

Under conditions as described in example 20.b 4-(2-benzyloxy-phenoxymethyl)-1-trityl-
1H-imidazole (example 28.a) was converted to 2-(1H-Imidazol-4-ylmethoxy)-phenol.
Off-white solid. MS (ISP): 191.4 ([M+H]")

Example 30
4-(3-Trifluoromethyl-phenoxymethyl)-1H-imidazole

N
UL
H \_o i

F

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 3-trifluoromethylphenol and then converted to 4-(3-trifluoromethyl-
phenoxymethyl)-1H-imidazole. White solid. MS (ISP): 243.3 ([M+H]")
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Exanpl e 27
4-(2-Trifl uoronet hoxy-phenoxynethyl)-IHimdazole In

war@Bogp7¢ 0 exanpl e 20 4-chl oronet hyl - 1-trityPET/EP2007/063585

| Hi m dazol e (CAS 103057-10-9) yas react ed with
2-trifluoronet hoxyphenol and tﬁen converted to

4-(2-trifluoronet hoxypheno%@ 2 - | Himdazol e.
Of-white solid. M5 (ISP) [ MMH +) Exanple 28

4- ( 2- Benzy| éx@-Hilwowynetioxytphehokyméthigy-d HeinaiYlazole

4- (2- Benzyl oxy- phenoxymet ,tpyl ) 1-trityl -

| Hinmdazol el n anal ogy t@ 20 a.
4-chloronethyl -1 -trityl-H L e (CAS 103057-10-9)

was reacted with 2-benzyl oxypheng 0 give

4- (2- benzyl oxy- phenoxyrret hyl ) -1 -tr_l’tFyI -I H| m dazol e.

Yel | ow vi scous oil . (1 SPZ 523. (,)AA i)@

In yri@arie gxagxgle 6%7?&@%@@@ }-trlrmlﬂﬁr@naizzﬂl@( S HVP7dA-9) was

ac lPoHa i con 0 OXy-
%@‘ t%c;iTg (V)%h@eﬂ?ﬂﬁ e @B?%iﬁ%ﬂ@i%’ﬂ%é L %ﬂt&d/i 4. Otjs tﬁﬁlﬂﬁéﬁ'eﬁl y

was treated with
ah@wmemat%lm&az@@&pwleﬁs ik MSR): @SQQ&EMWst)
concentrated. The crude product was purified by colum
chr omat ogr aphy to give 4-
(2- benzyl oxy- phenoxynet hyl Exampled2dazol e (11 ny as

xanp Ssigafg’??@@ﬁm%@%%ﬁhz&@?@?ﬁ% ﬁ*ﬂé"h%#&‘ﬁ*%

conditi ons as descri bed exa e 20 b
4- (2- benzyl oxy- phenoxyne r| tyI | H im dazol e
(exanple 28. a) was coanrt 1H I m dazo

1- 4-yl met hoxy) -phenol.
In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was

reacted with 3-dimethylaminophenol and then converted to [3-(1H-imidazol-4-
ylmethoxy)-phenyl]-dimethyl-amine. Off-white solid. MS (ISP): 218.4 ((M+H]")

Example 33
4-[-(1H-Imidazol-4-ylmethoxy)-phenyl]-morpholine

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 3-morpholinophenol and converted to 4-[3-(1H-imdazol-4-ylmethoxy)-
phenyl]-morpholine. White solid. MS (ISP): 260.3 ([M+H]")

Example 34
4-(2,6-Diethyl-phenoxymethyl)-1H-imidazole

e

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2,6-diethylphenol and converted to 4-(2,6-diethyl-phenoxymethyl)-1H-
imidazole. Colorless oil. MS (ISP): 231.4 ((M+H]")



Of-white solid. M5 (I1SP): 191.4 ([M+H +) Exanple 30
4-(3-Trifluoronet hyl - phenoxynethyl)-1Himdazole In

W@raBoOgw7e o exanpl e 20 PCT/EP2007/063585
4-chl oronet hyl -1 -trityl-1Hi m zﬁz"' e (CAS 103057-10-9)
was reacted with 3-trifluoromnethyl phenol and then

converted to 4-(3-trifl uorﬂgﬁlﬁ@\ééghenoxymet hyl ) -

| Him dazole. Wiite solid 243. 3 ([ MtH|

+) Exanpl e 31 4-(2,3-Difluoro-phenoxymethyl)-1H-imidazole
4-(3-Trifluoronethoxy-phenoxyngt hyl)-I Himdazole In
anal ogy to exanple 20 €

4-chl oronet hyl -1 -trityl-1Him ol e (CAS 103057-10-9)
was reacted with 3-trifluor oxyphenol and then

converted to 4-(3-trifluoro oxyphenoxynet hyl ) -
| Himdazole. Colorless oil F M5 (I1SP): 259.0 ([ MtH +)

Qﬁ{mﬂé t&éxample 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
I m dazol 4-yl met hoxy) - phenyl(] di ret hyl -am ne In

5 Emargtp@wtht@ é;ﬂa]ﬁf,cp}gleggl and converted to'4-(2,3-difluoro-phenoxymethyl)-1H-
fhn iR, OWRE R ¥b1id. MS&ISP ~diithi(mdagel e (CAS 103057- 10-9)

was reacted with i met hyl am nophenol and t hen
converted to [3-(lI Himdazol -

yl met hoxy) - phenyl ] - di net hytxﬁﬂi,l@% Of-white solid. M5
(1SP): 218.4 LKZM, +) Exanp

4-[- (1 H1nidaz PH@MB&VWW@M)FWWPE% I'n

anal ogy to exanple 20

4-chloronmethyl -l -trityl-1Him d%\ l e (CAS 103057-10-9)
was reacted with 3-norpholi noprﬂan | and converted to
4-[ 3- (I Hi ndazol - 4-yl net hoxy nyl] -norpholine.
Wiite solid. M5 (I1SP): 260 H +)

10 c
In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was

reacted with 3,4-dichlorophenol and converted to 4-(3,4-dichloro-phenoxymethyl)- 1H-
imidazole. White solid. MS (ISP): 243.1 ((M+H]")

15 Example 37
4-(4-Chloro-3-fluoro-phenoxymethyl)-1H-imidazole

N
4
m—@' ©
F
In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 4-chloro-3-fluorophenol and converted to 4-(4-chloro-3-fluoro-
20 phenoxymethyl)-1H-imidazole. White solid. MS (ISP): 227.1 ([M+H]")
Example 38

4-(3,4-Difluoro-phenoxymethyl)-1H-imidazole
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Exanpl e 34 4-(2, 6-Di et hyl - phenoxynet hyl ) -1 H i m dazol e
I n anal ogy to exanple 20 4-chloronethyl- 1-trityl-

wo pbosrv@arol e (CAS 103057-10-9) was reacted w BEI/EP2007/063585

2, 6-di et hyl phenol and converteg.to
4- (2, 6-di et hyl - phenoxynet hyl ) -T"H m dazol e. Col orl ess

s a0 Prts 20y NNy T BT Fte A 10305700 s
teactest aithl 3e4- @ﬁlu@rmheookﬁndtdwlvertedttp |4%(>8L4rthlﬂupm gerwixgmethyl)-1H-
2ol SR fie 1R)IMYRSR) AT G EMEHR) 2, 3-di T uor ophenol

and conver
4- (2, 3-di fl uoro-phenoxynet hyl ) -1 H m dazole. Wite

solid. M5 (ISP): 2111([ %%&Exanple 36

4- (3, 4- D chl or o- phenoxynet m dazol e I n anal ogy
to exanpl e 20 4-@enecfonet-6hyloxyntethyt)1Hlihkidaviotkazol e
(CAS 103057-10-9) was reacted with 3, 4-dichl orophenol
and converted to H A

4- (3, 4-di chl or o- phenoxy J ydazole. Wite
solid. M5 (ISP): 243.1 ( H +) Exanple 37

4- (4-Chl oro-3-fluoro-phenoxynethyl)-1Himdazole In
Enanadegy to sxamaleplled-olploromethyl-1-trityl- 1H-imidazole (CAS 103057 10-9) was

bl %&'@Bbeweﬁdfw’a&le kb 'c&ﬂx%?t%@ 't@sf(ﬁééom%% '1378/n96)thy1) 1H-

was reacted | oro- 3-fl uorophenol and converte
inpidazqia- chl or o- 3- f | uor ophenoxynet hyl )- | Hi nmi dazol e.
Wiite solid. M5 (ISP): 227%&%6'1 +) Exanple 38

4-(3-Chloro-5-fluoro-phenoxymethyl)-1H-imidazole

2
o, N
o

F
In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 3-chloro-5-fluorophenol and converted to 4-(3-chloro-5-fluoro-

phenoxymethyl)-1H-imidazole. Off-white amorphous solid. MS (ISP): 227.1 ((M+H]")

Example 41
5-(4-Bromo-2,6-dimethyl-phenoxymethyl)-1H-imidazole

HN-™\
/@C)\A/N
Br

In analogy to example 20 4-chloromethyl-1-trityl-1H-imidazole (CAS 103057-10-9) was
reacted with 4-bromo-2,6-dimethylphenol and converted to 5-(4-bromo-2,6-dimethyl-
phenoxymethyl)-1H-imidazole.
Example 42
5-(2,3-Dichloro-phenylsulfanylmethyl)-1-imidazole

a) 5-(2.3-Dichloro-phenyvlsulfanyvlmethvl)-1-trityl- 1-imidazole
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4-(3,4-D fl uoro-phenoxynet hyl )-1 H i m dazol el n anal ogy
to exanple 20 4-chloronethyl-I-trityl-IHimdazole

W@ GAg01483057- 10-9) was reacted with 3, 4-di fl uoPOPARINOT/063585

and converted to

4- (3, 4-di f1 uor o- phenoxynet hyl ) - ?th1dazo|e VWi te
solid. M5 (ISP): 211.1 ([ M+t +) Exanpl e 39

5- (Benzof ur an- 6- yl oxynet hyl i m dazol e I n anal ogy
to exanpl e 20 4-chl oronet hy -ERityl -1 H i mdazol e
(CAS 103057-10-9) was r e4 % )
6- hydr oxybenzof urane and co dto

5- (benzof ur an- 6- yl oxynet hyl )\ Hi i dazol e. Exanpl e 40
4-(3-Ch|oro-5-f|uoro-phenoxynetﬁ%hz | Hi midazol e In

analogy to exanple 20

.oro H- 7
SRR b L AL S RS TR 5 o
{1 b (v3s G:Ikthtlﬂd mnBerfdnuAmgop laemmpinﬂr&tvh;h potadskin partazat €578 mg) and
&fq“%m%ro ;inzene 9%2?495 ) dl"he reac%%%@uxtuzrg 3vag' héa[te'\éi_tl_']SOté for 5 hrs,

the( 40 8cd nor.2, takah upeinhydterpdnereaxyered wth)EtOWel Thelarmhie layer was

I t 2 .
T Y grgaey TR B g anhsomsorsed; QRS ctpsiaspyg gy puried
h@solnmaaﬂleﬂnmgnpﬂy brilivael? giad tth e ydiyhgxhenol cyalvtiexane/EtOAc 1:1)
£§¥e}é (tgg Kgﬂor@xél'FBP'lé ylmetgyl - t— Xylplhlmlgxyoqelﬂ n)lg) as off-white

51id2 \3S OiSEh12dB.8- phenyl sul f anyl net hyl ) -1 -i m dazol e a)
5-(2, 3-Di chl or o- phenyl surfanyl methyl)- 1-trityl-
1-imd azol eA sol ution of
By §lad. BeTvinieto vy bhényisnifhiyWimlethyl)ri-dtaidatde (600 ngl; CAS
103057-10-9) in DWF y

N

O

X

In analogy to example 20.b 5-(2,3-dichloro-phenylsulfanylmethyl)-1-trityl-1-imidazole

was converted to 5-(2,3-dichloro-phenylsulfanylmethyl)-1-imidazole. Off-white solid.
MS (ISP): 259.0 ((M+H]")
Example 43
5-(2,3-Dichloro-benzenesulfinylmethyl)-1-imidazole

a) 5-(2.3-Dichloro-benzenesulfinylmethyl)-1-trityl-1-imidazole

A solution of 5-(2,3-dichloro-phenylsulfanylmethyl)-1-trityl-1-imidazole (250 mg;
example 42.a) in CH,Cl, (20 ml) was cooled under an Argon atmosphere to 0° and
treated with meta-chloroperbenzoic acid (86 mg). The reaction mixture was stirred for 3
hrs at 0°C, then concentrated. The crude product was purified by column
chromatography (silica gel; gradient: CH,Cl, -> CH,Cl,/MeOH 98:2) to give 5-(2,3-
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(12 mM) was treated under an Argon atnosphere with
pot assi um car bonate (578 ng) and

WQ @84 or obenzenet hi ol (449 ng). The react i BEI/EP2007/063585

m'xture was heated to 800C for, 5 hrs, then cooled to
taken up in water and extracted with Et OAc. The

81%%1%% %eﬁz%%{ tlﬁ'(}ﬁﬁmk?(ﬁgﬁeldtr LD %"gﬁ? e P'zrl'n‘? e "!glﬁp“Ms (ISP):

concen cru
eBl.3utM-eHit'omat ogr aphy (sili ca gel; gr ad| ent

cycl ohexane -> cycl ohexane/ Et OAc 1 1) to give

5-(2, 3-di chl oro- phenyl sul fanyl nethyl )-1-trityl-1-imda
kp5-€2.3384dhlop-bazendsh iyl eth glol 1 ichidMSle | SP) : 243. 3
([Trt] +) b) 5-(2, 3-Di chl orp-phenyl sul fanyl nmet hyl ) -

1-im dazole In analogy to WI 20. b
5- (2, 3-di chl or o- phenyl sul f tré}/l)-l-trltyl-l-lmda
zol e was converted to

5- (2, 3-di chl oro- phenyl sul f anyl [)-1-i m dazol e.
Of-white solid. M5 (1SP): 259.0 I—ﬂ npl e 43
Bl (ml@eyDioctianpde Boh zse@essmchlomwbmmysu)l lnﬂmmhdhzlotretyla) -imidazole

3ad CorfeRLe [ 912 3NRAAGACSIA MR- 1 diddzb ! White solid. M

zo e A so ution
gSPR 235.di(IBYB1 0- phenyl sul fanyl methyl )-1-trityl -
1-im dazole (250 ng; exanp in CHdO (20 m)
was cool ed under an Argon E?annééleﬁ)ére to O and treated
w t h net a- c B @RePhbrodenzenasilidonyboethy)-1Hrmidagdet i on
m xture was stirred for 3 hfs at O0C, then
concentrated. The crude pr was purified by colum
chr omat ography (silica geI N /gb [ ent: cH2d 2 ->
CH2CyMeOH 98:2) to give
5- (2, 3-di chl oro-benzenesul fin hyl)-l -trityl-1-imd
azole (121 ng) as white solid. M (ISP) 517.3 ([ M+H]
k) analogy to example 43, but using 2 equivalents of meta-chloroperbenzoic acid in the

first reaction step 5-(2,3-dichloro-phenylsulfanylmethyl)-1-trityl- 1-imidazole (250 mg;
example 42.a) was converted to 5-(2,3-dichloro-benzenesulfonylmethyl)- 1H-imidazole.
White solid. MS (ISP): 291.0 ((M+H]")

Example 45
4-Benzenesulfinylmethyl-5-methyl-1H-imidazole

Q
=N 1
HN/%\/S\@

The title compound was prepared in analogy to example 43 using 4-chloromethyl-5-
methyl-1-trityl- 1H-imidazole (CAS 106147-85-7) for the alkylation of benzenethiol.

Example 46
4-(4-Chloro-phenylsulfanylmethyl)-5-methyl-1H-imidazole

=N s
HNW)\/ N

The title compound was prepared in analogy to example 42 using 4-chloromethyl-5-
methyl-1-trityl- 1H-imidazole (CAS 106147-85-7) for the alkylation of 4-

chlorobenzenethiol.
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b) 5-(2,3-Di chloro-benzenesul finylnmethyl)- 1-im dazole
In anal ogy to exanple 20 b

W®2(08/03+6d chl or o- benzenesul finyl net hyl ) -1 -tri t RCFEPI0AT/b3585

azol e was converted to 48 -
5-(2,3-dichloro-benzenesulfinyfnethyl)-l-inidazole.
Wiite solid. M5 (I SP): 275F§mﬁ§%%7ﬂ +) Exanpl e 44

5- (2, 3-Di chl oro-benzenesul Tonyt nethyl )-1 H i m dazole In
anal ogy to exdi{aphthdlen4ylsuifanytm@hgldiH-ahielazale of

nmet a- chl or operbenzoic acid in the first reaction step
5- (2, 3-di chl oro- phenyl sul fanyl get 5\9-I-trity|-|-in1da
zol e (250 ny; exanple 47 "ﬂ‘ converted to

5- (2, 3-di chl or o- benzeneswteofiyl net hyl ) -1 H i m dazol e.

ﬂ%ﬁﬁ% éﬁ%ﬁfﬁlﬁw‘%ﬂ(@%ﬁ %gf}%%g?ﬁ& &ﬁwgﬁzhﬁ%ﬁlgg{%gﬂg ?Pﬂ?'{rgnaphth alene-2-

thiéll e conmpound was prepared in anal ogy to exanple 43
usi ng 4-chl oronet hyl -5- nejh I-1-%rity|-|kkinidazole
(CAS 106147-85-7) for the %9?‘56‘ on of benzenet hi ol .
Exanpl e 46
4- (4- Chl or o- piBeyyISHE mmdhioedbyl) -mneTidydorilld ni dazol
e The title conpound was prepared in anal ogy to
LF.4 sing 4-2h or onet hyl - 5-

Ity (i NIdaz00 oy I9€CAS 106147-85-7) for the
al kyl ati on of 4- chl orobenzenet hi ol . Exanpl e 47
4- ( Napht hal en- 2-yl sul f anyl nmet hy i m dazol e

To a solution of 4-amino-1-tritylimidazole (0.30 g, 0.92 mmol) in dichloromethane (4
ml) were added sequentially triethylamine (0.19 ml, 1.37 mmol) and benzoyl chloride
(0.13 ml, 1.12 mmol). The reaction mixture was stirred at room temperature for 30 min,
then diluted with dichloromethane and washed sequentially with water, saturated aq.
NaHCOs solution, water and saturated brine. The organic layer was separated, dried over
sodium sulfate and concentrated in vacuo. The residue was purified by chromatography
on silica gel (eluant: methanol/dichloromethane 0:100 to 10:90) to yield the title
compound as an orange solid (0.36 g, 92%); MS (ISP): 430.3 ([M+H]").

b) Benzyl-(1-trityl- 1H-imidazol-4-yl)-amine

2

0
o

To a solution of N-(1-trityl-1H-imidazol-4-yl)-benzamide (0.36 g, 0.83 mmol) in

tetrahydrofuran (10 ml) was added portionwise lithium aluminium hydride (0.16 g, 4.14
mmol). The reaction mixture was stirred at 80 °C for 16 hours, then cooled to room
temperature and water added dropwise. The mixture was stirred at room temperature for

20 minutes and then extracted with ethyl acetate. The organic layer was separated, washed
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The title conpound was prepared in anal ogy to exanple
42 starting from naphthal ene- 2- thiol. Exanple 48

wW@esyr46(9 H i m dazol - 4-yl ) -am ne hydrochl ori dePE/ERE0(7/063585

1-Trityl - Il—l-im'dazol-4-yl)-be¥am|de To a solution
of 4 am no-|-tritylimdazole ( 30 g, 0.92 mmol) in

?/\r J;?&a%dﬂ A % Bl(aglémng?m @@E@%ﬁ‘? qscg ﬁaggcgéln\?gu%/ The residue was

pmmd. lechf@ma®grdphy dn :sﬂlcmge;jI(¢1uaﬂthmetlmaot/dlolnﬂomm¢tharee 0:100 to

1P bA it AL ATRPLGLHE Ryl0,3%, Py OBey g
{iM+HWat er, saturated ag. NaHCO sol ution, water and
saturated brine. The organic | ayer was separated

[0y IOMEL i3 AdLHM Sl bAl S ARG AGAGeNt rated in vacuo.

' ';eéggggéﬁrunat ography on silica

gel (eluant: methanol/dichl oronethane 0: 100 to 10:90)
to yield the title conmpound as an ot'ange solid (0.36
g, 92%; Ms (ISP): 430 3 ([NME%; . b) BenzvH
1-trityl- | Himdazol - ne To a sol ution of
N-(l-trityl-IHimdazol - E;ﬁ#? benzam de (0.36 g, 0.83
mol ) in tetrahydrofuran 0 mM) was added portionw se
Iithiun1a|un1niun1hydride (0.16 g, 4.14 mol ). The

L L Y
shvlotpon @fd{CIrlhehWant 05 mbadde stikturedastinred atrecempenprynes for 90
Iﬁ?} 1 2P eTh Uk %tr%{%‘& ih ‘{}z‘?&toei‘ﬁef I%QQSQW‘A‘@ ﬁfﬁfﬂudr‘?i{e'a% ﬁlt%ﬂoaﬁad the title

or gani ¢ a er was sep
dnnp@HUVannﬁ@wh3¢uﬁﬂdGBhH;éo%%hhﬁbﬁsghﬂﬁaﬂéﬁﬂ#H])
vacuo. The residue was purified by chromat ography on

é.blnipgﬁn@se(gf egcgﬂlﬂﬁgtl - 4@%@9&9'@%&&%&5 B%Hﬂ)'ﬂ:% A2 108 kRown.

Examples A - N

Additionally the following known compounds were prepared as TAARI agonists using
procedures analogous to those describe above:

A: 5-Phenethyl-1H-imidazole (CAS 94714-36-0)

B: 5-(2-Phenyl-propyl)-1H-imidazole (CAS 86347-25-3)

C: 1-(1H-Imidazol-4-yl)-2-phenyl-ethanol (CAS 79928-10-2)

D: 5-(2,2-Diphenyl-ethyl)-1H-imidazole (CAS 102390-63-6)

E: 4-(2-m-Tolyl-ethyl)-1H-imidazole (CAS 79928-27-1)

F: 4-[2-(2,6-Dimethyl-phenyl)-ethyl]-1H-imidazole (CAS 79924-13-3)

G: 4-(Biphenyl-2-yloxymethyl)-1H-imidazole (CAS 527696-96-4)

H: 5-(2-Methyl-2-phenyl-propyl)-1H-imidazole (Beilstein Registry Number 4407995)
I: 4-(2-Chloro-phenoxymethyl)- 1H-imidazole (CAS 27325-27-5)

J: 4-(2-Fluoro-phenoxymethyl)- 1H-imidazole (CAS 401-45-6)

K: 4-0-Tolyloxymethyl- 1H-imidazole (CAS 762177-70-8)

L: 4-(3-Chloro-phenoxymethyl)- 1H-imidazole (CAS 8§02322-21-0)

M: 4-(2,6-Dimethyl-phenoxymethyl)-1H-imidazole (CAS 771450-63-6)

N: 5-Methyl-4-phenylsulfanylmethyl- 1H-imidazole (CAS 700355-78-8)
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10:90) to yield the title conmpound as a white solid
(0.15 g, 44%; M5 (ISP): 416.5 ([M+ H+) . ¢)

wW®e0w3Pr46(9 H-i m dazol - 4-yl ) -am ne hydrochl ori deP@/EP2007/063585

Benzyl-(l-trityl-lH-imdazol-_45(?/_l)-am ne (0.15 g, 0.35
nmmol ) was dissolved in a 4 Msofution of HO in

di oxane (5 m ). The m xture was stirred at room
tenperature for 90 mn and then concentrated in vacuo.
The residue was triturated if,gther to yield the title
conmpound as an off-white sol 73 ng, 100%; NS
(I1SP): 174.4 ([MH +) . Conmpounds of exanples 1 - 48

are new. anples A- N are known.
Exanp?'escogpf- R]%Rgglfotq{ngﬁél ly the foll owi ng known

conpounds were prepared as TAARF agoni sts using
procedures anal ogous to thg%e q)escri be above: A
9

5- Phenethyl -1 Him dazole ( 04 14- 36-0) B:

5- (2-Phenyl -propyl )-1 Hi g dgzol e (CAS 86347-25-3) C
| - (I H I nmidazol - 4-yl) - 2- phengK-"giqthanol ( CAS 79928-
10-2) D 5-(2,2-Di phenyl -ethyl} -1 Hi midazol e (CAS
102390-63-6) E: 4-(2-m Tol yl-ethyl }-1 Hi mi dazol e (CAS
79928-27-1) F:
dhbéin( 2, 6- D net hyl - phenyl ) -ethyl ] -1 Him dazol e (CAS
79924-13-3) G 4-(Bi phenyl -2-yl oxynethyl)-1Him dazol e
CAS, 527696- 96-4) H: .
- (21 @WF@%? ﬂ)e%%lgbﬂ%?laﬁgﬂ;) -1 Hini dazol e (Beilstein

Regi stry Nunber 4407995)

X-R' is -CH,-, -CH(lower alkoxy)- or -CH(OH)- and

Y-R? is —-CH,, -CH(lower alkyl)-, -CH(lower alkoxy)- -O-, -S-, -S(O)-, -S(0)-,
-CH(phenyl)- or -C(lower alkyl),-;

or

X-R' is -NH- and
Y-R? is —-CH,, -CH(lower alkyl)-, -CH(lower alkoxy)-, -CH(phenyl)- or -C(lower alkyl),-

2

Ar is phenyl, napthtyl or benzofuranyl, which rings are unsubstituted or substituted by
one or more substituents, selected from the group consisting of lower alkyl, lower
alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted by
halogen, hydroxy, amino, di-alkylamino, morpholinyl, phenyl, benzyl or by
O-benzyl;

or pharmaceutically suitable acid addition salts with the exception of
5-phenethyl-1H-imidazole

5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol

5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole
4-(biphenyl-2-yloxymethyl)- 1H-imidazole
5-(2-methyl-2-phenyl-propyl)- 1H-imidazole
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| : 4-(2-Chloro-phenoxynethyl)-IHimdazole (CAS
27325-27-5) J :

WaA2{080H6IDr o- phenoxynet hyl ) -1 H i m dazol e ( CAS BOWEBDOBG)63585

K: 4-o0-Tol yl oxynmet hyl -1 Hi m da ﬂ_ e (CAS 762177-70-38)
L: 4-(3-Chl oro-phenoxynet hyl ) - i m dazol e (CAS

%‘9%%?@’?%']"}&8%%’%168}1‘/@6 SRS 1 i mi dazol e (CAS
#12450+ G3h&)oxmeBryNetyinidazpleeny| sul f anyl net hyl -

wm@gﬁaﬁﬂq %17(1919%@5 78-8)Claims 1. Conpounds of

erein ydrogen, |ower al kyl or am no;
¥«(Rhlogo-pOeh GeymetiGHY(- I dvieridadokeoxy) - or - CH(OH) - and

k CH( !l ower al koxy) -

X §% di ethgﬂgﬁaox%%@%gegi alk cég%felglmﬁ Y- or -O(l ower
&Inkqlhyl%—phemfisu}farﬁﬂmleﬁlyl—N-H-lrradmko}é— R2 is -CH 2,
-CH(l ower al kyl)-, -CH(lower al koxy)-, -CH(phenyl)- or

-C(1 ower al kyl )2- ; Ar is phenyl, napt htyl or
Betmoparmsisplf formhilahaccomige taroknmrils whsteirt ¥tR'andrY-R* are both CH,.
substituted by one or nore substituents, selected from
the group consisting of |ower alkyl, | over al kyl
Subshpewtds o f fyrmudd bgeodidatoatpdn, 2, Wbeein dlelcoxypouhdsvee

AT S R, oy, e
4-[2- (2—methoxy—phenyl) ethyl]- 1H 1m1dazole
4-[2-(3-chloro-phenyl)-ethyl]- 1H-imidazole
4-[2-(3-fluoro-phenyl)-ethyl]-1H-imidazole
4-[2-(3-trifluoromethyl-phenyl)-ethyl]-1H-imidazole
4-[2-(3-methoxy-phenyl)-ethyl]-1H-imidazole
4-[2-(4-chloro-phenyl)-ethyl]-1H-imidazole
4-[2-(3,5-dichloro-phenyl)-ethyl]-1H-imidazole
5-phenethyl-1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole or
4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole.

4. Compounds of formula I according to claim 1, wherein X-R' is CH,and Y-R*is
—CH(lower alkyl).

5. Compounds of formula I according to claim 4, wherein the compounds are
4-(2-phenyl-butyl)-1H-imidazole or
5-(2-phenyl-propyl)-1H-imidazole.

6. Compounds of formula I according to claim 1, wherein X-R' is CH, and Y-R*is O.

7. Compounds of formula I according to claim 6, wherein the compounds are
4-(2,3-dichloro-phenoxymethyl)- 1H-imidazole
4-(2,3-difluoro-phenoxymethyl)- 1H-imidazole
4-(3,4-dichloro-phenoxymethyl)- 1H-imidazole
4-(4-chloro-3-fluoro-phenoxymethyl)-1H-imidazole
5-(benzofuran-6-yloxymethyl)-1H-imidazole



O benzyl; or pharmaceutically suitable acid addition
salts with the exception of 5-phen ethyl- |IHimdazole
w®G2(08/0pheenyl - propyl ) -1 Him dazol e PCT/EP2007/063585

| - (I Himdazol - 4-yl)-2-phenyl - gf hanol
5-(2, 2-di phenyl -ethyl)- | Himdazol e
( {@%ﬁ? i m dazol e
éﬁ %ﬁﬂq%£¥+km%g%yl) ethyl]-IHimdazole
4{thbmemwmndxnndbmhﬂﬂﬁhyhgaﬂﬂ¢qnﬂ dazol e
| Him dazol e4-(2-chl oro-p
2 é&%fu%% Eﬁ 1} }ﬁ%I I_ﬁl'}‘{?] Id}z %ﬁé’az))fe

noxyne
4-( 2- quoro phenoxynethyl)-lFL|n1dazoIe

5 g (‘(;)%%g(lﬁ ld%)gp%mu)fa T ac l gle_}t-%iln}n% t((j)acl: o hereﬂn X-R!is CH; and Y- R*is S.

or o- p enoxyire v d426
4- (2, 6-di net hyl - phenoxynethyl)-lFL|n1dazoIe and

-net hyl - 4- phenyl s Ifa Inet Hinmid zoIe
d TR 5P RS B 5. My b Sogndsars
X{RxahdﬂMmHﬂumwhummnmnﬂmyD]3nnﬁnnn®unds of formula

39S ALOgE QuSh B B STELD L e Componds are
10 “ha’mﬁamﬁmﬁﬂmﬁmﬂimHﬂhmlq&zb}d_mm dazol e
§:0 &0 131 SRS QRN I S il o fd | M dazol e

10. A process for preparation of compounds of formula I, which process comprises

a) deprotecting a compound of formula

R1\X/Y_AI’

15

to a compound of formula

wherein the definitions are as described above, or
b) hydrogenating a compound of formula
e
hN
|
X

20 v
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4-[2-(3-fluoro-phenyl)-ethyl]-1Himdazole
4-12-(3-trifluoronethyl-phenyl)-ethyl]-IHimdazole
A2q03074879et hoxy- phenyl ) -ethyl ] -1 H i m dazol e PCT/EP2007/063585
4-[2- (4-chl oro-phenyl )-ethyl]- %—H m dazol e

4-[2- (3, 5-dichl oro-phenyl)-ethyl]-IHimdazol e

5-phenet hyl - | Him dazole 4-(2-mtolyl-ethyl)-lI

H i m dazol e or

4-[2-(2, 6-di et hyl - phenyl )-ethyl]-1Himdazole. 4.
Conpoupendoff fémrwtal a | according to claim 1, wherein
X-R1l is CH2 and Y-R2 is -CH(lower al kyl). 5. Conpounds
of formula | according to claim4,_wherein the
conmpounds are 4-(2-phenyl Nma{yl) i m dazol e or

5- (2-phenyl - propyl) -1 H i midarel e~x6- Conpounds of
formula | according to claiml/yherein X-R1 is CH2
and Y-R2 is O 7. Conpodnds la | according to
claim6, wherein the compdu e |
4- (2, 3-di chl or o- phenoxynet hyl ) - | H i nildazol e

4- (2, 3-di fl uor o- phenoxynet hyl ) -1 H i m dazol e

dnd &ptotdctdiy mrordpietociepme tdy compbhndwidarnobla

4- (4-chl oro-3-fl uoro- phenoxynet hyl ) -1 Hi m dazol e

5- (benzof ur an- 6-yl oxynet hyl )-,L,J;l-\i m dazol e4-o-tol yl oxym
ethyl - | Himdazole L NH

Ar =~ I-1

wherein Ar is as defined above and R is hydrogen, lower alkyl or lower alkoxy, or

c) alkylating a compound of formula

AN Si —
/N/S\N |
\
>N
HO
Ar IX

to a compound of formula

N Si—
/N/S\N |
\
>N
~o0
Ar 12

and deprotecting according to step a) to a compound of formula



4- (3-chl or o- phenoxynet hyl ) -1 Hi m dazol e or

4- (2-fluoro-phenoxynethyl)-1Himdazole. 8 Conpounds
wW@RooBOT4819 a | according to claim1l, wherein X RII/EB20CH63585

and Y-R2 is S. 9. Conpounds of formula | according to

claim8, wherein the conpounds™are

5- (2, 3-di chl or o- phenyl sul f, | methyl)-I-im dazol e

4- (4- chl or o- phenyl sul f anyl éhyl)-S-nethyI-IH-inidazo

e 4-(napht hal en-2-yl sul fany thyl)-I1Himdazole or

5- met hyl - 4- phenyl sul f anylge | -1 Him dazole. 10.

Aprocess for preparation of cdnpounds of formula I

whi ch process conprises a) deffotekRing a conpound of

formula to a conpound of fornula wherein the

definitions edag descri bed above, or b)
ﬁ@gng%5%??%§ﬂ§ & %Ebﬂﬁd of formulato a conpound of
formul a and deprotecting according to step a) to a

c onpduredctofg f @nmmouvadwiiéreivta Ar i s as defi ned above and
R is hydrogen, |ower alkyl or |ower alkoxy, or c)

al kyl ati ng a conpound of fornula to_a conpound of
formul a and deprotecting accordi ng step a) to a
compound of fornul awherei n RF ns_assdef i ned above; or
d) reacting a conpound of f ‘ a conmpound of
formul a cl

and a compound of formula

ArOH X

to a compound of formula

and deprotecting according to step a) to a compound of formula

N7 NH
/O\J>_J
10 Ar I-3

wherein the definitions are as described above, or

e) reacting a compound of formula

Y
Ar = XI1

with acetonitrile to a compound of formula



ArCH X to a conpound of formula and deprotecting
according to step a) to a conpound of fornula wherein
W0 b@sgaforni ti ons are as descri bed above, or e)PCHERI0DTIQH3585
a conpound of formula X1 withsacetonitrile to a
conmpound of fornulaand renovi ng the hydroxy group to a
conpound of formula HN N Ar' 1-4 wherein Ar is as
defi ned above, or f) reacting a conpound of fornula
with a conpound of fornula tBCaNtdNpound of fornul a
and deprotecting to a conmpound ormula NH, HN N Ar
1-5 wherein R is |ower alkyt” arfd Ar i as descri bed
above, org) reacting a conpound of formula and a

compound of formula ArSH X
and removing the hydroxy group to a compound of formula

HNJQN
Ar I-4
wherein Ar is as defined above, or
f) reacting a compound of formula
Br
/\/E o

Ar XIIT

with a compound of formula

to a compound of formula

and deprotecting to a compound of formula

NH

N

Ar 1-5

wherein R is lower alkyl and Ar is as described above, or



10

to a conmpound of fornmula and deprotecting according to
step a) to a conmpound of formula wherein Ar is as

waledosag7above, or h) oxidizing a compound of POF/EPI087/063585

pounds of formulas I1-5 or p-§§pg deprot ecti ng
according to step a) to conpounds of fornulas wherein
Ar i fi - 0or.i) reducing a conpound of
forngpga?%%ﬁlggﬁﬁgﬁgé?g¥8?g#nula and deprotecting
according to step a) to conmpounds of formula N NH Ar H
j _9 wherein Ar is as described abo and PG is a
common N-protecting group; apd if red, converting
t he conpounds obt ai ned intoNgb ' ically
acceptable acid addition sal/Ts A\conpound of
formula | according to cFaim ¢
process as clained in claim 10 by aiXIequi val ent
nmet hod. 12. Anedi cament contai ning one or nore
conmpounds of formyla |I. and of 5-phen ethyl -
| H- | ORSUT R SRR - propyl ) -1 H-i mi dazol e
ArSH X

to a compound of formula

and deprotecting according to step a) to a compound of formula

Z>NH

a

/

Ar I-6
wherein Ar is as defined above, or

h) oxidizing a compound of formula



| - (I Himdazol -4-yl)-2-phenyl - et hanol 5- (2, 2- di phenyl -

thyl)-1Himdazole 4-(2-mtolyl-ethyl)-1Himdazole
Wa@200807(@7%- di et hyl - phenyl ) -et hyl ] -1 H i m dazol BCT/EP2007/063585

4- (bi phenyl - 2-yl oxynet hyl ) -1 H4 m dazol e

5- (2- et hyl - 2- phenyl - propyl ) - I m dazol e

4- (2-chl oy

+ (2 11 uarSeERERE el | T g Bounds of ormutas
4-o-tol yl oxynet hyl - | H i m dazol e

4- (3- chl or o- phenoxyng#hyl,) - | Hi m dazo| &>

4- (2, 6-di net hyl - ghen sla thyl) -1 Hidgn Nﬁe and

5- net hyl - 4- pheny anyl nmet hyl - | ] ni’dazole. 13. A
nedi canent as cMgined inc iq&l&vfor the treatment of
depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder,
sheressArislhatethediaboveder s, psychotic di sorders,

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

di se §&hw &) enargtd he i sorders, Al zheiner's
dise , mgraine, hypertension, substance
abuse and netabollc di sorders, eating disorders,

di abet es, diabetic conpllcat|QW§N/8§eS|ty,
dysllplden1a di sorders of _ene consunption and
assimlation, disorders an | function of body
tenperature honeostasis, A'sorders of eep and
circadi an rhythm and cardi ovascul ar di sorders.

to a compound of formula

I1-7
and deprotecting according to step a) to compounds of formula

N

N~ NH
/—N
Ar H 1-9

10  wherein Ar is as described above and PG is a common N-protecting group; and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

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

15 claimed in claim 10 or by an equivalent method.

12. Amedicament containing one or more compounds of formula I and of
5-phenethyl-1H-imidazole

5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol
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14. A nedi canent according to claim 13 containing one
or nore conpounds as clained in clains 1- 9 for the

wo e@wavmemy of depression, psychosis, Parki nsonPGI/EP2007/063585

di sease, anxiety and attention igl_efi cit hyperactivity
di sorder (ADHD) . 15. The use ©Of a conpound of fornmula

I m dazol e

(?gddlﬁﬁ 3’ Qﬁ{?g ﬁf )r11¥1 da'z-él:él-m dazol e

ﬂ{@hﬁﬁohidhxbﬂiﬂnykmaﬁephenyl et hanol
- di = ol e

LG ALRORRE S, 1k fe
4{@@h¢mﬂ6@ﬁbnﬁmmbﬂ}ﬂhbmywyyﬁ¢hyI]-IFLlnidazoIe

-6 Dj ny|.r2- vl).-1Himdazo le
é-(% %%@?%bﬁ%ﬂﬁ (ﬁ%e{ﬁ lh‘)lﬁia)zfj Hi mi dazol e
4-(2-2hpnd-gphen glyerethyy et hiylidazold- | m dazol e
ﬂ§?%h%h€$£81 g&@&é%nﬁﬁq¥h&ﬁgfkln1dazo|e4 o-tol yl oxynet
4-of Blyddriyareth yiéhoxidaedlayl ) - 1 H i m dazol e

-2, 6-di met hyl - ph y.nmet h - | Himdazol e and
SR AR PRI 1 i m dazol e
M@brcﬂinnglyl phedxiymethyl)etH {imédqaplepadat i on of a

n of . depression, anxiety
ger%%ﬁﬂ% ﬁelﬁ?sulf%%yﬁma{h lgelmldazto% %ntion deficit
hyperactivity di sorder, stress- related di sorders,
%r@% fcgmgrlltsag I;:g.lentléc’d inc alrlnzlolptjg [V &atment 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 and of
5-phenethyl-1H-imidazole
5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol
5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole
4-(biphenyl-2-yloxymethyl)- 1H-imidazole
5-(2-methyl-2-phenyl-propyl)- 1H-imidazole
4-(2-chloro-phenoxymethyl)-1H-imidazole
4-(2-fluoro-phenoxymethyl)-1H-imidazole



neur ol ogi cal di seases, Parkinson's di sease,

neur odegener ati ve di sorders, Al zheiner's disease,
wepioBepsy9 m grai ne, hypertension, substance abCUEEPENT063585

nmet abol i ¢ di sorders, eating diggorders, diabetes,

di abetic conplications, obesity, dyslipidenia,

S a6 Dooy temporature
hdfebitragphsnoxginetrydet H-iofidsdoep and ci rcadi an rhyt hm
B9 A QL3R S ST | rvencion s
5-methyl-4-phenylsulfanylmethyl-1H-imidazole.

5 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

10 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.

15 16. The invention as herein before described.

ki



