4-1 M DAZOLI NES AS TAAR S LI GANDS The invention relates to conpounds of
formula wherein Ri s hydrogen, |ower alkyl or amno; X-Rl is -CH2-,

- CH( | owery,gl, %M%ﬁ9or -CH(OH) - and Y-R2 is -CH2, -CH(| pespailokidsigs,

-CH(l ower al koxy)- -0-, -S-, -5(0)-, -S(0)2-, -CH(phenyl)- or -C(lower
alkyl)2.-; O X-121 is -NH and Y-R2 is -CH2, -CH(lower alkyl)-, -CH(Ilower
al koxy)-, -CH (phenyl)- or -C(lower alkyl)2-; Ar is phenyl, napthyl or
benzof uranyl, which rings are unsubstituted or substituted by one or nore
substituents, selected fromthe group consisting of |ower alkyl, |ower

al kyl substituted by hal ogen, hal ogen, |ower al koxy, |ower al koxy
substituted by hal ogen, hydroxy, am no, di-alkylam no, norpholinyl, phenyl,

benzyl or by O0-benzyl; or @ﬂ@f%%@ﬁﬁ@kﬁf&@ﬁ@ﬁﬁ@i d addition salts
with the exception of 5-phenethyl- I'm dazole -

5- (2- phenyl - propyl) - 1Hi m dazol e 1-(1Hi m dazol - 4-y1) - 2- phenyl - et hanol

5- (2, 2- di phgylveslihy ladhb Lo fazRlser A mtol yl-ethyl)-1Himi dazole WO
2008/ 074679PCT/ EP2007/ 063585 -2- 4- [2- (2,6-dinmethyl-phenyl)-ethyl] -
1Hi m dazol e 4-(bi phenyl -2-yl oxyrnethyl)-1Him dazol e

5- (2- et hyl - 2- phenyl - propy1) - 1H-i mi dazol
4-(2-ch|oro-phenoxynethyl)-lkkinidajbki/Y\A{

R
N=/

wherein

R is hydrogen, 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(0)z-,
-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)z-;

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-(Z-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-y1)-2-phenyl-ethanol
5-(2,2-diphenyl-ethyl}-1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole



5 4-(2-fluoro-phenoxynet hyl)-1Hirni dazol e 4-o-tolyl oxyneth y1-1H i m dazol e
4- (3-chl oro-phen oxyineth yl)-1Him dazole 4- ( 2,6-dinmeth yl- pheno xyneth

yl) - 1H—Ughg%&@0%m§pd 5-meth yl-4-phen yl sul fan ylneth ¥érirhotabzsazol e. 10
The known conpounds are described for exanple in the bel ow nentioned

references, or are enclosed in public chémcal libraries.
5- phenethyl 1H i m dazol e (CNI94714 36-0) B:
5- ( 2- pheny F=[Br(@fydiyethnd-phangRzsh e (1@3@1@@91@7 25-3) 15 C

L- (14 T mi daz@lordn yboigrpheny)-etihanelzo(CM 79928- 10-2) D
(2, 2- dlphen I-et ¥ 1FL|n1qaz (CAS 102390-63-6) E:
(2-mtol 9k<etfﬁfg}hyl Sk BERPG] e”f@&@a?@%zs 27-1) F: 4-

2-(2, 6- dlaggnmhng amh@n@ﬁ?MLhigﬁhhﬁbgazole (CAS 79924-13-3) G
bi phenyl - jI\;ﬁpxynet

( | e (CAS 527696-96-4) 20 H:

( 2- methy $-G-fhresrphe V@YDﬂﬁfbﬁgﬁ 25l e (Beilstein Registry Number
4?;9??) I4<ﬂgﬂﬁ0§%ﬂgﬁ%%1ﬁhg@@xam£thyI) 1H i m dazol e (CAS 27325-27-5) J:

uorq Xy et da oIe (CM 401-45-6) K

o-tolyl o%ﬁ‘ﬁ%iﬁfﬁp ’%ﬁ%ﬁ%ﬂr@% 3855177-70-8) L:

j gg ghljor @= I‘(Eedlﬁ?é:ﬁﬂﬁbbwo)xyﬂibﬁﬂymldﬂlxﬁicﬁzi(iéZMCBOZBZZ 21-0) 25 M
[ p Ie (CAS 771450-63-6) N:

5- et hyl - éﬁ%@aﬁm@ﬁ?@%ﬁé‘ﬁ%.w 81 e (CAS 700355-78-8) The
i nventign |ncludes all racemc mxtures, all their corresponding

enantiomers and/ or Fgé)}g.l §%1 COIéT?pOOgi%rg%mE%GSCUbC(QPII'tC)I(B?HPrge1af1| tlhetog]%&r(%nngltfo C{ onts of

conpounds of formu q5sed™ D esent inven
references, or are enclosed in public chermcal iﬁ:ueules

A: 5-phenethyl-1H-imidazole (CAS 94714-36-0)
B: 5-(2-phenyl-propyl)- 1H-imidazole (CAS 86347-25-3)
15 C: 1-(1H-imidazol-4-y1)-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)
20 H: 5-(2-methyl-2-phenyl-propyl)-1H-imidazole (Beilstein Registry Number 4407995}
I: 4-(2-chloro-phenoxymethyl)-1H-imidazole (CAS 27325-27-5)
Y. 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)
25 M:4-(2,6-dimethyl-phenoxymethyl)-1H-imidazole (CAS 771450-63-6)
N: 5-methyl-4-phenylsulfanylmethyl- 1H-imidazole (CAS 700355-78-8)

5-
4-
[

4-
5-
4
4
4-

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

30 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 TAART.
The compounds may be used for the treatment of depression, anxiety disorders,

35 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,



It has been found that the conpounds of formula | have a good affinity to
the trace am ne associ ated receptors (TAARs), especially for TAARL. The

conmpound ed for the treatnment of depression, sapxbaly.dkgor ders,
35 bipoléygg%§@§4e$, attention deficit hgperactivity d?gdéﬁer ?ADH),

stress-rel ated disorders, psychotic disofders such as schi zophreni a,
neur ol ogi cal di seases such as Parkinson's di sease, neurodegenerative
di sorders shitpsnanisfaniteh REFteRsiar. Sektace e sTDBEBPAGFTORCIERRD07/ 063585 - 3

- epilepsy,g Qﬁt&%@ié&?der@ﬁﬁgétkﬁ ASLAL coStiRl NG S RRHS By @PMeA®Y abol i ¢ di sorders
such as eating disorders, diabetes, diabetic conplitcatiaons, obesity,

dysl i pi demidisordsrsefeaeies COTUBREry §1L BHEHRTON HUAYS Aas PP RgioB Rl di sor der s

and el fun%hf&nsyermtéxﬁot&msﬁ@agsﬁeﬂw@@ﬁiicamaaiwg{ﬁﬁﬁ,sangf sl eep and
circadian rhythm” and. 5 cardi ovascul ar di sorders. The cl assica

bi ogeni ¢ affifeLyaQEF G181 nor epi nephrine, epi nephrine, dopani ne,

hi stam ne) play inpRetialicaltQb@sicasineUERbHans AblhRephiink, heepreRtr al and
peri pher al nervous_systen1{11. Their synthesis and storage, SF ﬁell as
their degr &QANPER. BN BEYKBP TG FO PRI @A UAPET HieGHP I5F 78R Btled. An

i nbal ance igariph@allRyelus sy@fcnbil@QBﬁ:thit@eﬁJﬁn@Qﬁorh[{i‘e, knoaiastiigeibeeefAspensi bl e
for the altered brain fu c;ionwgﬂger g%%%égatgo 0 ch%lco?diéions [2-5]. A
second cl a8d SPurtiaAHETsascanT ety 8y N TPRRIRE IR 29 IEWIS G RISECHRA nes
(TAs) si@niahiig@nt knovaveeagspuhditle tdreheliassl [ealh fivh@gatindeafbngsiiagatdi ng

structure, netaboli.s nd subcel l.ul ar | ocali.zation. The TM i ncl ude

oL yrant ne rSogaET, Rake R B Fepp R arES P S L, hey ar e
present i n afigesn@rEBdidnatficait iy oerup uith sysdlegicatbigemenalitas régawng dtexcelrs t han
cl assical biogenic amnes [6]. .. .Their _dysregulation has been linked to
vari ous psyespealismangiseesielal lopgigatitn 156 pit BSluge arief 20eps- ssion [7] and for

ot her condidyl.Qnsm ik At R BRI 8biop by RS @6} h¥iptdtefliis Bld8immAligr ai ne
headache, Parkinson's di Sease, substance abuse ‘and eating disorders [8,9].
20For a lf od§r foussystempatesee ity ]ewﬁféé‘éeﬁﬁ%?%dﬁ%’éa@#ﬂ%‘iﬂﬁéé“ﬁnfﬁg@ot hesi zed based

on anat oni cal | Yy 3G-8du@atioh Mas Bdeh i1Ridd/to WAL Nl dGasik iRSaskNikkhe CNS of
humans and ot her mammal s Accordi ngly, the pharmacol ogi cal effects

, [10, 11]. . the

of TM wer e SBEPPRIVEH? i dratoreian é%_léiadtf?ﬁ%hﬁm{l_ oReltlc AR FRERI nery of

cl assi cal m)?g@&mty@mom,,m@ya@ HA@4cht IP@885nNGiidehR] fubk@h®a$8se dnihi bi ting
their reuptalce or by ﬁg "crossreacting” with their receptor systens

[9, 12, 13] . ctHr&dire@SEhahged significantly with the recent identification

of sevenal mentwE sl tind)AWedpedidickaptofs h@PERS bethigypotiagigedisete associ at ed
receptors (TAARs

pseudogenesy HRFM! i éﬁ%&ﬂgﬁgﬁgﬁg@gEﬁﬂgﬁ@g%%%Q%§BEZH§§ : é£$Lgd%2%R39enes
do not contaidirbthdi i EMSalk A, 1] oeoRdih g clepihabnacoldddaPefontodilAs 1 i nu-on) and
o1 ogencti ¢ BT BHIEOHSRTE Mo UL e b b GBHGY, o gt BRI Twi i h an |
hi - dept h GRGERephamiaeopharter siggediry thely rdanparhisiang ardt rph@aaleacdlyogi cal dat a
T TR U RS TEFSDORUBE AGR o rele genat (P AR TS A 3 conserved
bet ween hurggmifanrdtly etk teseceiMdactifioztive ofls&RA uerabdBast 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

30 exception, TAARZ2 contains I intron) and are located next to each other on the

same chromosomal segment. The phylogenetic relationship of the receptor

genes, in agreement with an in-depth GPCR pharmacophore similarity

comparison and pharmacological data suggest that these receptors form three

distinct subfamilies [7,14]. TAAR1 is in the first subclass of four genes (TAARI-

35 4) highly conserved between human and rodents. TAs activate TAART via Guss,

Dysregulation of TAs was shown to contribute to the aeticlogy of various



Dysregul ati on of TAs was shown to contribute to the aetiol ogy of various
WO2008/ 074679PCDEP2007/ 063585 - 4 - diseases |ike depression, psychosis,

attenti ongdefdsihis-fyperactivity disorder, substance abpégﬁgfgagdsgsson S

di sease, mgral ne headache, eating disor ders met abol i C ers
therefore TAARL |igands have a hi gh potefiti aI for the treatnent of these
di seases. 5Therefore, there is a broad interest to increase the know edge
about t r ac&isarniikealeassiion eaycheds ptovion deieickmeemssvitdsbrdaDeut ch, A Y. and

Roth, R H (29 amgr@&zglmmdﬁge%smgmn@m QORNL h&%&m@&m ence (2" edn)
(Zlgrmnd M J" Bl oom ., Landis erts, 3.0, and Squire, L.R,

eds.), pp. 1&@9@@2343%0952@%&1%@%3%%&%@@@8M‘»@afaquﬁrmahfomhm (2001)
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343-351; 3Carlsson, A et _alL (2001) Interactions between non oani nes,
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Toxi col. 4dsoddibd 28Qptodo 4Tuite, P. and Riss, J. (2003) Recent devel opnents
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8Branchek, T.A. and Bl ackburn, T.P. (2003) Trace am ne receptors as targets
for novel therapeutics | egend, nyth and-fact. Cunt Opi n. Phannat oL 3,

90- 97; 25 Pre é@t% 2001). Fol l owi ng the trace of eIu5|ve

ani nes. DI’_M% tha 0US) frage adpineggsociy ie“é"ﬁ%s forpy siyyed&d@nd D, D. and
But t er wort h %&mn(aﬁﬁ&&hcasdvf@ﬁﬂeg‘&ﬂﬂavwe pAddint doypleaMidagtol, @Qﬁd?rgcs%'it ein
human brain. Pro Brain Res. 106, 285-291; 11 McCormack, J. el aL
(1986) Autoréﬁqﬁgﬁaphlc | ocal i zation of tryptanine binding 305|tes in the

rat and dog Ce@tb{e@ts oPBE VRHSHIBME! BMlostd Nk 88 Glovel Bordouddlor fdrdiiGid te ubs
(1989) Rel ease of sone endogenous trace am nes frontrat striatal slices in

the presefrtemprandintbreda bnddheromemraserisaliacerabdle Ak iBi Por. Life Sci, 44,
1149- 1156qankdichae K?[E’lf:dl&iMlCﬂMl Bebeddtentlof Xiskk8B8)at AN RARLA kY Bceffe cts of

anphet am ne, heny] e am ne and rel ated rugs on dopam ne effl ux,

dopani ne ﬁﬁtﬁ%ﬁgﬁﬁﬁé#ﬁ?w 17 Wi Aekt Onypwgﬁg qoor o B FoPTAEPIm YRS,

199-210; (e makfhfackatd) Qt@at@ﬁttbmslbasee tm abemfR099) acTérage: #11h HE dasisast at ed

receptors formstr ctural ncti onal | %Jsth subfam | i es of nove
288 d dositgamnals

G pr ot ei n2RodEad° ‘é“é’é?ﬁt%?’%ua ?18??1 §oBpoun ganula Lin the el 05 of t he

embodi Mentpsevdh 56l OEBtkshe kRihns dEReRDmehn SayBRUATSs, Bipof0aNbldR:, haagdichhe use of
conpounds accep able salts for the

formul a .l nd,th tical
o ao o Mt P e e el E ek ey ¢ o
affinity tsautdpelérﬁmeur@mgmz aﬁ&i@:ﬁ madhed MEGePhaIEseaReWwusRRebldGive onpounds
mula |,..their, nanugacture nmedi canent s based

falling in he s

on a COWngIL&W q%suﬁﬁég&&gﬁ%r WEPTST FRUISEES G IR S BRSO as
vvle: | as tm@duﬁd&a‘d@ﬁm apogetsndsh @feammdrgeﬂs dhabdtd&h@dt@'@dfticlrc@htpﬁdiatl@ftﬁvent| on of
ill nesses suc Xi e i sorders 30 ar i sor der

Lt tont s on GERVCTRIHIBBRaToTarE It HICH RS TBoToa Rk b Ao

psychoti c rdilsecder f ode Renaserach maplos@ gk alisonduts of D@b @ﬂdl c@a&ﬁﬁSEﬁhtﬁUCh as
Par ki nson' s .di sease degenerative disorders such as Al zheinmer's

di sease, éﬁ#t@'&pﬁﬁﬁFéﬁ %%S hypert ensi on, substance abuse and metabolic
di sorders such as eating disorders, diabetes, diabetic conplications,
obesi ty, dyslf@&@e#madmﬁQMWﬁeM3g@tcenwmg&nﬂdnsmupmdeoamdmassinilation
disorders NE0S orders of .
sl eep and c rcggléﬁgﬁ%h Em%ggﬁgggg%gggﬁég gnm %%%H%ypmaénﬁ%

pr ef err ed dissddac &85D6HY). usi ng t he conpounds of the present disclosure are
depression, psychosis, Parkinson's disease, anxiety and attention deficit
hyperactivity disorder (ADHD). 5a In a first aspect, there is provided the
use of a conmpound of formula I R2 Nol Ar




wherein R is hydrogen, Iomer al kyl or am no., . X—Rl IS -bar - CH( | owner

al kery)- or -CH(D1-1)- and Y4R2 is-d @(Iomer al kyl) - -CH(Iomer al koxy) -
-0-,-S(0)r or -C(lower alkyl)2-; "Ar is plietryl, napthtyl or benzof uranyl,
whi ch rings are substituthd by one or nore sUbstituents, selected frorn the’
group consisting of |ower alkyl, |ower alkyl substituted by hal ogen,

hal ogen, | ower alinmay, |ow= alLkory substituted by hal ogen, hytiroxy, am no,
di - al kyl ai ni no, norpholinyl, phenyl, benzyl or by 0-benzyl; or
pharmaceutically suitable arid addition salts for the preparation of a

medi cament for the ireattanst of depre55|on anxiety di sorders, bipolar

di sorder, schizophreni a, Parkln gﬂ s di sease p%ngﬁgls dlsease

epi | epsy, i ghed el aspech heredbproR deihife w5tq @mﬁﬁ%%?aers dr abet es, diabetic
tonplications. or .disorders and mal functin of body t enperature -
honeost asi s. ~In a seeond aspect there is provided conpounds of

fornmul a 4--(2 (2- ohl.or o- phsnyl) - etlyigrﬁFHWHIC|azole ‘

4-[2-(2-net hoxyl i nesyl)-ethyl 1-11- 1-i ffji dazol e

442-(3-chl om Pheatyl)-etlayl13-1Hi
4-2-(3-nuoro-Phenyl)-ethyl|-111-im |
4--12-(3-tifi.neronefayl - Phenyp-et hyl

“TPi-i ki dazolt herein the conpounds

“are 5b 442-(3-net hoxy-phenyl)-et hyl}-1Him dazol e.

442- (4-chl of o- pheny1) - et hy1] - 1Hi i dazol e .

4- [ 2- ( 3,v8hattishl| or o- phenyl)-ethyl ] IH-i ni dazol e o

4- (2- phenyl -butyl)-1H i m dazol e or 5-(2- phenyl propyl) -1 Himdazole. -
R ishydrogen, lowsr alkcyl or amine;. I -

¥R is ~Cily, -CeHflowsr alkony)- or _CH(OH)-end |

YR is —CH;, -CH(lowar alkyl}, -caow-r alkoxy)-, -O-, & -S{O}-, -S(O}z- or -

~Clower alizyl)z-; ' » -

Ar is phenyl, napfhtyl or bmafuranyl wh: ch rmgs are subsﬁmtsd by one or o

- more substituents, ssi::ctcd from the group conmsﬁng of lowar aIkyI, iower alkyl

subsumtcd » : . ,
‘by haio gen, ha}ogm, lower alkoxy, iowar alkcm'y substituted by hs.k:w..n, hydrcxy, anzm,
m—alky‘xammn, morpholinyt, phenyl, berezyl or by O-benzyl;

“or pharmaseutioally suitable acid addition salts
for the preparation of a medicament for the freatment of dspression, aniety- msardm
bipolar disorder, schmophrema, Parkinson’s SR
disease, Alzheimer's disease, epilepsy, nigraine, substance ebuse and eating msmd"rs,
diabetes, disbetic complications of disorders and malfonciion of body temperature

homeostasis, |

In a second aspect, there is provided compounds of formula I; wherein the compounds are
- 4-[2-(Z-Ghlcm-phsnyl}-athyl}»IH«hnidzmle
4-72-(2-methoxy-phenyl-efhyl}- | E-imidazole
4-]2-(3-chiore-phenyl)-ethyl]- 1H-imidazole
4—-[2{3—ﬂu_oro—ph=ny1}-=ﬁtyl}»IH-imidaqus
4-12-(3-triflnoromethyl-phenyl}-ethyil-1 H-imidzzole



4+(2,-3+di-chi oro phenoxyrnet hyl )-1H i m dazol e
4- (2, 3-di fl uoro-phenoxynet hyl )-1Hi m dazol e

4- ("3, 4-di chl or o- phenoxynet hyl ) - 1H i ghdazol e

4-(4-chl oro- 3-f I uoro-phenoxynmet hyl ) -1 Hi m dazol e

5- (benzof ur an- 6-yl oxynet hyl ) - 1H-i m dazol e 4-o0-tol yl oxynet hyl 1H i m dazol e
4- }3 chl or o- phenoxynet hyl ) - 1H-i m dazol e or

4-(2- fI uor o- phenoxynet hyl)-1H i m dazol e.

5-(2,3

4- (4-

4- (

, ul f nmet 1-im dazol e
chi [‘lébé” c{} : S%‘/”f}' niﬂllﬁgﬁfw C{%O]%‘ret hyl - 1Hi i dazol e
naphmh{aL(emh&Tyb}&uW@m?ﬂ]qe{ m,flhazoﬂgll i m dazol e or
math i m dazol e, In a third aspect,

5- et hyl hepyl sul
there @ér@?r dlpraPpie eyt “@Hé%f&?atl on of conpounds of fornula | as
defi ned;;a@gﬁﬁgmy;m;ygmp{ngg%ge&onpr| ses a) deprotecting a conpound of

formul a a conpound of formula wherein the definitions are as
descri béc(za“-tbéﬂbé'PTQD’D’Dﬁ -njdhzogenat i ng a conpound of formula to a compound
of for I g to step a) to a conpound of formula
-1 mngr el n ‘ Orggﬂgn%&g!%%thﬁgé%c&g%ag&and R2 is hydrogen, |ower alkyl or

| ower akk@Bydifhoro-phenakkydtiatl)-hf-imidzesipound of forrmula 5d
4-(3,4-dichloro-phenoxymethyl)-1 H-imidazols
4-(4-chloro-3-fluoro-phenoxymethyl)-1 H-imidazole
5—(benzofu_ran—G-yloxymethyl}1H-imidaiole

{ 4-g-tolyloxymethyl-1H-imidazole

4-(3-chloro-phenoxymethyl)-1 H-imidazole or
4-(2-fluoro-phencxymethyl)- [ H-imidazole,
5-(2,3-dichloro-phenylsulfanylmethyl}-1-imidazole
4-{4-chloro-phenylsulfanylmethyl)-5-methyl-1 H-imidazole
4-(naphthalen-2-yisulfanyimethyl)- 1H-imidazole or
5-methyl-4-phenylsulfanyimethyl-1 H-imidazole,

In a third aspect, there is provided a process for preparation of compounds of formula T as

defined above, which process comprises

a) deprotecting a compound of formula

to a compound of formula



Ar i'Xx to & c¢onpound of formula ;e -- ect Arll-2 and deprotecting

according tostep a) to a conpound o Sormula 1-2 wherein Ar

above; or d) reacting a conpound of fornula a X

-

wherein the definitions are as described above, or

b) hydrogenating 2 compound of formula

- )
S N

to & compound of formula

and deprotecting according to step &) to a compound of formula
o=

=
/£j£§/NH
| 2

Ar R I-1

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

¢} é.lkylating a compound of formula

is as defined



and a conpound of fornmula ArO1l-1 X_to a conmpound of formula 11-3.-and
deprotecting according to step a) P8 a conpound of fornmula 1-3 wherein
the definitions are as descri bed above, or e) reacting a conpound of

formula XIl with acetonitrile to a conpound of fornula and renoving the

hydroxy group to a conpound of fornula wherein Ar is as defined above, or O
reacting a conpound of fornmula 1-4

{o a compound of formula

0,0 N
NS T

~

N
4

.

N
\\xN

~o
A1

and deprotecting according to'step a) to a compourd of formula

HN-—'\\ :
2 N
~o
Ar 12

wherein Ar is as defined above; or

d) reacting a compound of formula

and a compound of formula

ATOH X

to a compound of formula



TOTXITT W|Th ‘a conpound of forny{aa H2N NH Re-L XIV XV -and ..
deprotectlng to-a compound of formula NH2."t<> 1-5 wherein Ris Iovver al kyI

and Ar is as described above, or g) reacting a conpound of fornula

o S
Ar’o O

and deprotesting according to step &) to a compound of formula

II-3

wherein the definitions are as described above, or

e) reacting a4 compound of formula

Ar/\v/“\ X1

with acetonitrile to a compound of formula

HO~_N/L
A/ﬂ

and removing the hydroxy group to a compound of formula

Ar I-4

XUI

wherein Ar is as defined above, or

f) reacting a compound of formula

Br

@]
Ar X1



and a conpound of formula ArSH X _ to a conpound of fornmula 5g 11-4 "and’
deprotecting according to step a) % a conpound of fornmula 1-6 wherein Ar
is as defined above, or h) oxidizing a conpound of fornula 11-4 to
conpounds of formnul as :

with a compound of formula

to a compound of formula

I
| 2
2‘

¢ Ar : XV

and deprotecting to a compound of formula

e
s

x
| 4

Ar L5
wherein R 1s lower alkyl and Ar is as described above, or

g) reacting a compound of formula

and a compound of formula

to a compound of formula



and deprotecting according to step a) to conpounds of fornulas 0, 1-8 " =
wherein Ar is as defined above; and 55h'“ if desired, converting the
conpounds obtai ned into pharnaceuticagly acceptabl e acid addition salts.

In a fourth aspect, there is provided a nedi canent containing a conpound of
formula | as disclosed above for the treatnent of depression, anxiety

di sorders, bipolar disorder, attention deficit hyperactivity disorder,

schi zophreni a, Parkinson's di sease, Alzheiner's disease, epilepsy,

m grai ne, substance abuse and eating disor s, diabetes, diabetic
conplications or disorders and mal fupctio body tenperature honeostasis.
In a fifth aspect, there is providey” the g~0of a conmpound of fornula | as
di scl osed above in the manufacture a_mpdikganment for the treatnent of
depression, anxiety disorders, bj @) sorder, attention deficit
hyperactivity disorder, schizopﬂrenia, Par Ki nsgn'4s di sease, Al zheiner's

di sease, epilepsy, mgraine, substance abuse and eating disorders,

di abet es, di getic conpligati.ons or disorders_and mal function of body

t enper at ur é‘”& FREYEqtiggagcoraing 10 sip *’Sé‘bﬂccl’f%?%ﬁ“ﬁ.,‘)ff%@“’@er m | ower al kyl " denot es
a saturated straight- or branched-chain group containing froml to 7 carbon
atons, for exanple, nethyl, ethyl, pro FLsopropyI, n-butyl, i-butyl,
2-butyl, t-butyl and the liKke. Preferi§;:$1 yl groups are groups with 1 - 4
carbon atons. As used herein, tge erm"| ower al koxy" denotes a group
wherein the al kyl residue is as deiined abo%_ and which is attached via an
oxygen atom As used herein, the term"l'ower al kyl substituted by

hal ogen” denotes an al kyl group as defined above, wherein at |east one
hydrogen atdwrsirsArieps defodd Byovisadrogen, for exanple CF3, CHR, CH2F, CH2CF3,
CH3CH2CF3, CH2CF2CF3 and the |ike. The term "hal ogen" denotes chlorine,

i odi ne, flI ke ) The term "pharnaceutical |y .acceptabl e

aci d addi t?{géli@gﬁn?g%@wggbggo%ngﬁ s with inorganic and organic acids, such .
as hydrochloric acid, nitric acid, sulfuric acid, WO

2008/ 074679PCT/ EP2007/.063585 - 6 - O
O~

T30

Ar"

to compounds of formulas

| | NYR
N
) N 3 =

and deprotectiing according to step a) to compounds of formulag

wherein Ar is as defined above; and



phosphoric acid, citric acid, formc id, fumaric acid, maleic acid,
acetic acid, succ n c acid, tartaric acid, nethane- sulfonic acid,

p-tol uenesul fonic acid and the |ike. Preferred conpounds of
formula | are those, wherein X-121- and Y-R2 are both CH2. Such corrpounds
are 5 442-(2- tﬂqlp@rf@_c’gﬁ@ﬁylb)theétpquqndg_ppqaﬁ;p@gﬁrbp harmaceutically acceptable acid

[ 2-(2- rrem % enyl)-ethyl]-1Him dazole 4- [2-(3-chloro-phenyl)-ethyl)-
1H i ni daZol € 4 - (3-fluoro-phenye-ethyl]-1Hi m dazol e
412-(3-trifluororriethyl-phenyl hethyl]-1H i m dazole 10

442- (3- met hox E‘ttméljé bhilidl £328LLnent cont d of formula ]
442- (4-chl or o%lﬁﬁle}ny Jalpe mﬂl—ri- |1m dazol e 4641112310n3amSu-1gd&|l ((::Oﬁlipg}i% Oph(()atr[?yla) aset hy1] -

1H- i mi dazbdcéﬂ& ﬂécurhhgl 1remmemtmfd5§m$9eomzp@ﬂm¢1mn§qrs, trieydr )disorder, iedignl e or
15 4- I r r ounds,
wher ein >€@ éi?hgpe%@ d‘JJa %%E’% %%4%’?%%?805%&%%6 ggzﬁélglfgr?rp a5 egl ?%f | owi ng
conpoundshigkire2subkimmy kbisertgd 9ailagrﬁ1§¢rd@azcb¢bet€@,rd1@©ﬁCSCC(I@llpﬁ@nglqlr-%GUb"Sw&L}

1H i m dazol Furt pnpounds, wherein X-Rl is CH2 and Y-R2
is 0, for™ elglél lcino gﬁdgﬁf I%{efe{wggmﬁ%ogtﬁ%ounds

4- (2, 3-dichl Oﬂﬂ-a;ﬂf&ra@eyﬂ‘rﬁt:h:yb pmmﬁbd e da&z@ﬂ ageopound(of formula I as disclosed above

2, 3- di f1 uor

4. (3, 4-di i ﬁ?o{% C%E(}Xnoxyné} El %&ﬁ;g h&r azof:nt of depression, anxiety disorders, bipolar

4-(4- chI omm&ffdtwmroodpﬁmhypmwhy I:ir)senﬂHL batigalzetie MB:kitsen s 2oéase, dz@imet oxy met h
yl)- m dazol 4-0-10lyl ox hyl I

4-(3- ChI 04;%33%er6 I)ﬁ? tlﬁ ygtfa)l%l H\%()%E?& < 8 us% é‘ﬂ Qa%né) 8180%‘861‘5 diabetes, diabetic

4- (2-fl uwoﬁmpbrequm&bﬂﬂlyﬁk)aadiﬂalﬁmcu@z@]bedy temptramtdir@meeM@dl ment of the

i nvention are corrpounds of formula 1, wherein X-Rl is CH2 and Y-R2 is S,

52, 3 chl 81 SEREIGY SFny P RECIT) S oleh qayieg sosighe orbranched:

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 CF,, CHF,;; CH.E, CH,CFs, CH,CH,CFs, CH-,CF,CF, 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,



-(4-ch loro-phen ylsul fanyl net hyl)-5-nmet hyl - 1H i m dazole WO
3088/074679PC$/EP2%07/063585 - 7 - 4- (naph t hal en-2-yl su | fanyl net hyl) -

| Himdazgle or 5-meth yl-4-ph en ylsu 'fan ylrnethyl- 1Hi m dazole. The
present cONpBUNEYSEf fornula | and their phar maceuti cal IRCTaDReplakke salts 5
can be prepared by methods known in the _grt, for exanple, by processes
descri bed bel ow, which process conprises a) deprotecting a conpound of
fornula | Iphasphaicconipettitcherd, fdrafidatid ARRaf AcidNhateic adSESI- gm& Fgr%fcl nitions

a conpound 0
are as desqkmp?d abov. Hmémngsm%pro enatlng mp

artaric aci nic acid, p-toluénesulfonic acid and the like.

Preferred compounds of formula I are those, wherein X-R!and Y-R? are both
CH,. Such compounds are
5 4—[2—(_2~chIoro—phenyl)—ethyH -1H-imidazole

4-[2-(2-methoxy-phenyl)-ethyl}-1H-imidazole
4-[2-(3-chloro-phenyl)-ethyl]- 1H-imidazole
4-[2-(3-fluoro-phenyl)-ethyl}-1H-imidazole
4- [2—(3~triﬂuoromethyi-pheny])—eth yl}- 1H-imidazole

10 4—{2—(3»methoxy~pheny1)~ethyl]—1H~imidazole
4-[2-{4-chloro-phenyl)-ethyl]- 1H-imidazole
4-[2-(3,5-dichloro-phenyl)-eth yl]-1H-imidazole
3-phenethyl-1H-imidazole
4-(2-m-tolyl-ethyl)- 1H-imidazole or

15 4—[2—(2,6—di.methyl—pheny]‘)—ethyl]»lH—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

20 5-(2-phenyl-propyl)-1H-imidazole.

Purther 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

25 4-(2,3-difluoro-phenoxymethyl)- 1H-imidazole
4-( 3,4mdichloro~phenoxymethyi) -1H-imidazole
4-(4-chloro-3-fluoro-phenoxymethyl)- 1H-imidazole
5-(benzofuran-6-yloxymethyl)- 1H-imidazole
4-o-tolyloxymethyl-1H-imidazole

30 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-Rl'is CH, and Y-R%is S, for example the followin g compounds:

35  5-(2,3-dichloro-phenylsulfanylmethyl)- I-imidazole
4-{4-chloro-phen ylsulfanylmethyl}-5-methyl- 1H-imidazole



[ [ d of formula
- 8 - I-l and deprotecting according to step a) to a conpoun _
1112I V\/nerellr[: Ar is as defined above and R2 is hydrogen, |ower alkyl
ower or_5c) alkylating a corrpound of formula 1X to a conpound
of f or mul %@6@0@5’9/ / TLN?) N O Arll-2 and depr ot ect i Fey/ERz0emidsssg t O Step
a) to a conpound of fornula HN--\\ ST

4-(naphthalen-2-ylsulfanylmethyl)- IH-imidazole or
5-methyl-4-phenylsulfanyimethyi- 1H-imidazole.

The present compounds of formula I and their pharmaceutically acceptable salts

5 can be prepared by methods known in the art, for example, by processes described below,
which process comprises

a) deprotecting a compound of formula

to a compound of formula

0 N=/

wherein the definitions are as described above, or

b) hydrogenating a compound of formula

15 to a compound of formula



,CzN 10Ar1-2 wherein Ar is as defined above; or - 9 - d) reacting a
conpound of fornmula and a conpound of forrmula ArOH X 5 to a conpound of oa

11-3 an I ing according to step a) to a conpow la 1-3
wherein S’He%ﬁngﬁi%ti ons are as described above, or 10e r%g%}?{jﬁég% conpound

of formula XIl with acetonitrile to a cdimound of fornula
9. L)

/(‘\/N
OO0
and deprotecting according to step a) to a compound of formula

N==\
jos
AR 1

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

5 c) alkylating a compound of formula

O \%

\N—:\S/‘ S.

7 ‘N——\<

N

O

HO
Ar X

to a compound of formula

and deprotecting according to step a) to a compound of formula
HN—\\
N
~o
10 - A 12

wherein Ar is as defined above; or



HO-VN XI I WD 2008/ 074679PCT/ EP2007/ 063585 - 10 - where n Ar is as

defi ned above, or f) reacting a conpound of fornula X'l with a conpound
of fornulv@()mog%m()l}g 0 xtv to a conmpound of formul.a O  pMypprner/cessss
Q-

d) reacting a compound of formula

XI
and a compound of formula
ArOH X
5 t0 a compound of formula
N7 N O
/N
A -3

wherein the definitions are as described above, or

10 e} reacting a compound of formula

Ar/\\/\\\

with acetonitrile to a compound of formula

PPN

S

Ar X111

and removing the hydroxy group to a compound of formula



and deprotecting to a conpound of formula wherein Ris |ower alkyl and
Ar is as described above, or g) reacting a conpound of formula WO

2008/ 074679P. P2007/ 063585 - 11 - and a conpound of formula ArSH X to a
conpound%gzﬁ(f%%%g 11-4 and deprotecting accordi ng £6TEPER7/E835850 a

conpound of formula 1-6 -10-

wherein Ar is as defined above, or

f) reacting a compound of formula

Br
/\/EO

Ar XI11
5 with a compound of formula
NH
H,N7 NH
F{/gO X1V

to a compound of formula
X
H R

Ar XV
and deprotecting to a compound of formula

NH,

10 Ar 1-5

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

g) reacting a compound of formula



wherein Ar is as defined above, or h) oxidizing a conmpound of formula
11-4 10 to conpounds of fornmul as and deprotecting according to step a)

to compoupgs,ysfey mulas NeNNH " S)-1 Ar"1-7 or  N-ifePaMddaehdss0 -/
Arl-8 ‘
J11-

and a compound of formula

ArSH X

to a compound of formula

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

Z NH

W

/

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

h) oxidizing a compound of formula

10 to compounds of formulas

NZN O NZN O
0, ET
s 33
Y, Y.

iI-5 or -6
and deprotecting according to step a) to compounds of formulas

7 NH N7 NH

wherein Ar is as defined above; or



wherein Ar is as defnmed above; or WD 2008/ 074679PCT/ EP2007/ 063585 - 12 -
i) reducing a conpound of formula O )-1 ArH DOC to a conpound of fornula

Ar/ N11- protectng according to step a) to co nds_of fornul a

| V2NNH Ar?—é M%ﬁel n Ar is as described above and PG ig?%@"%”&%ﬁ%
N-protecting group; and i f desired,l2converting the conpounds obtai ned
into pharmaceutically acceptable acid addition salts. 10 The conpounds of
formula | nmay be jsftepeseepmpriadedidande with the process variants as
descri bed above and with the follow ng schemes 1 - 7. The starting
materials are either commercially avail a,bLe}p@re ot herwi se known in the
chemical literature, or may be preparedt i nNaccordance with net hods wel |
known in the art. 15 WD 2008/ 074679@C‘I{'\J/ 2007/ 063585

A IXX
to a compound of formula
N//\N,PG
N
A H -7

5 and deprotecting according to step a) to compounds of formula

N7 NH

/'—"N
Ar H -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,

10 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,

15

20



- 13 -

PROCEDURE A Synt hesis of C Clinked conpounds Schene 1

Hydr ogenati on R2 is | ower alkyl or hydrogen. Step A. The Wttig reaction
bet ween or a ketone of formula iii and (1-§p54 - <
[Ti-im dg‘ggl%o%ﬁ?%?rgt hyl ) - phosphoni ¢ acid diethyl est erf}ﬁf@‘i@g'g%@%sg

acconpl i shed by using a base such as NaHj3-KOQ Bu,

NaOMe, NaOEt, n-Buli,

L, i HVDS, NaHMVDS, 10 1CHMDS, LDA in a solvent such as THE, di oxane,
acet oni t ri PROCEDURE et hoxyet han, DMF, benzene, tol uene or nixtures thereof

at tenper at;gﬁtg%iggm:ﬂr&gd-Cmggggﬂ‘dgr 15 min - 8 hrs and if appropriate
optional addition of a crown etner for ylide generation and then condensing

the ylide with the carbonyl
between 0 and 80C for 1 - 24
conmpound and the optional
at the same tine wthout pye

conpound in the sane solvent at tenperature

hrs. Al tgrdaati vel y,
ation of the ylid

t he base, the carbonyl 15

crown ether can be added to the reaction m xture

tenperatures from

-78C - 80C. Preferred cond 1 pr reactions w tones are ylide
formation at r.t. using KO B hase andATHE as soO eacting the
phosphoni c atj doester forg X n_at r.iugeadsgh th densation wth the
carbonyl conpdhient at 80C gyer pi §ht . Preferred N
Ar " % Pl
?\”O |V N RQ V
070_\ Ar
B
Hydrogenation
H
O )
N C
2 Cleavage of Trityl
i protecting group O N=
Ar O S NN
-1 72 11

10

15

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, NaOEt, n-BuLi, LIHMDS, NaHMDS,
KHMDS, LDA in a solvent such as THF, dioxane, acetonitrile, 1,2-dimethoxyethan,
DMV, 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 § 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



WO 2008/ 074679PCT/ EP2007/ 063585 - 14 - conditions for benzal dehydes are
ylide formation in the presence of the carbonyl conpound using KO Bu as
base and vent at 80C overnight. Step B: The t he

al kene of‘gﬁo?(%ﬁ]lﬂf{g&%/ can be effected by hydrogenation wﬁéﬁlﬁﬁiﬂhrﬂ%gsgg under
normal or el evated pressure or by transfldr hydrogenation using 5 ammoni um
form ate or cycl ohexadi ene as hydrogen source with a catal yst such as Pt02,
Pd- C or Rareydiipmsder bangaldedivdesrare yigledhrragiondo e Eegade dtbocarkfingkane, THE,
HOAC, Et OAQ, (hR e Pu sifd Kb diu ddWEseQhdmint Ms@ﬁzeﬁtfh%@@f ov%}n%%{t“at' vely, the
reduction of the alkene can be effected % in MO . or by LiAlH4 in
THF or di etShpiBstlhereduginn ¢ithe dkeneef frswddlice b%@ﬂeﬁﬁeﬁémbﬁlpgmaé@l gitkenes is

hydr ogenat ih feodtn NI BbroRd1 88 Slilded fredklrdVR &H&Qh?yd leR&lich02ad3c UC as
catal yst. e preferred procedure for disubstitut ed kenes is

hydrogerat |HW%1“1F16?WEPW;9F W@ql%le%b}@@@l@ﬂ%mw s1 995 PP ©2as

catal yst. @at@opmwy&lm@ﬁn @aycdtmdb hoMRaLt, uzad)Hl | 9, cﬁcfvxah@efﬂﬂ? ift’Ac,pr ot ect i ng
group. In this case the mxtu pr ot ect ed unprot ect ed products is

subj ect ed &t%&%@&%‘éﬁ&@*&w@w@@?%fp f“éfﬂmﬁﬁéd&lt%%?a'gféw&fofme trityl
group can Q&eﬂéé&@e@ﬁe{%&dlﬁ&lﬂgm RROHM ofley MAFUGH TaFF dilethyi2bed or H3PO4 or a

ol vent sudie B TCIRpIeEITried 0 S R ABE e DR i REogr gregee s |
Preferred OOaUHIAIONS, ey 200 HQICi R ckiaQlst, Atherpéfettad bavcedure FohtdBubRi@utab 30

Compounds AVEHCd! RYJROIEt ROUBRE! PR DS FPBR Hb o HasoredDsdiGe 5" A

catalyst. Both conditions may lead to partial loss of the trityl protecting group. In this

case the mixture of protected and unprotected products is subjected directly to
conditions C.

15 Step C: The cleavage of the trityl group can be effected with a mineral acid such as HCI,
H:S80, or H3POs or a organic acid such as CF;COCOH, CHCLCOOH, HOAc or p-
toluonesulfonic acid in a solvent such as CH,Cl; CHCls, THEF, MeOH, EtOH or H,O at 0
to 60°C.

Preferred conditions are 2N HCl in EtOH at reflux for 1-3 hrs.

20
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Fornylation C | M,..1 VIII Ar8 Gignard reaction

il WP S OHVI | Ar Arll-2
WO 2008/074679 PCT/EP2007/663585
- 15-
PROCEDUREB

Svnthesis of C-C-linked compounds with alkoxy substituent in o position to imidazoles

5 Scheme 2
Y NVA
O
o A Y ol
vl A N=S, S My
N‘S\N 8™ Formylation / N'_\< \I VIl
_\< —————— 2N + Ar 8
&/N Vi _ Grignard reaction
T Vit
O )A.
N \\/,O \
N-S. S
&
N
§ 30 \ Y-
N‘“\\ AN “’/O \
N N=—3, Si— c HO
o N Alkyiation Ar X
~ Cleavage of imidazole SN
0 protecting group
Ar - -
Q
-2
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,

16 s-Bulior 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°-r.t. for 1 - 24 hrs.
Preferred conditions are deprotonation with n-Buli at -78°C for 10 min, then reaction

15 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 selution 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

20 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,



Step A- The formyl ation of

2-(tert-butyl-dinethyl-silanyl)-imdazol e-1-sul fonic acid dinethyl-am de
(VIl) ca ed by deprotonation with a strong base such as n-BuLi,
10 s- BuLP“Be‘m@%%ﬁiB and optionally an additive such as F@@PWPW’?‘%t hyl ene
di am ne or pentanethyl diethylene triamige in a solvent such as THE or

di ethylether at -78C - - 40C, followed by quenching the anion with a

f or nyl at i ng¥esl Ectheapylatien sfithh arsh@vFi@tmuia K&an be atconfplithell by 24 hrs.

eact! on 16000 aBRR o ERATLANG Ak s MoaPatl kB p HhET S RBucROln of "
Lhe p(rjot ectoeéqfﬁf@itlﬁrw&()ﬁrﬁiﬂdi@ﬂen (Mlgrysemetdf a@ﬂna;artydnsﬂan@mﬁt um chl ori ge or
VI
rom de ( (le'tr)aalﬁﬁﬁ'm%nfﬁjlﬁ eated ab%lt%qg b1 kn@ s c(ﬂ ag;IWP%I? IH}‘ES(? to%?gg‘%? dreegﬁgnt

(comercially avail abl e or epared Torma benz

My by stand a??'/‘éfﬁ}?ﬂt%@}b?ﬁei%ﬁ gg“@olf\ieﬁﬁn 3¢ mih—adirglanet hiegtidre mddifibl oban benzene
to a 20 solyuiemgef the aldehyde in one of the previously nmentioned
solvents at -20C - r.t. and letting the two conponents react at r.t. -
reflux tenpeEres@ndiions aeglepiptenatipp sfithrNadlincBiiliat i.ofrs 1dddnd hipladén t he

Gignard ra@geﬂtamypldagcgtahy[%tvaﬁ{ to a solution of aldehyde in THE at r.t.
and reacti g,nwg% T overni ght. 2008/ 074679PCT/ EP2007/ 063585 - 16 - Step
i

C. The all ﬁsmulfaﬁéow%?é%ﬁ 06170th@Mﬁﬂ*@g@@@ahﬁﬁ’écmmbiwmadhﬁby
depr ot orztat lpm'sera:fe of mﬁmlie{@tra@?@éuaf QUIBCWHER oA1DSS.En SUERe %u&?zﬁ EréSH, M 1
KOt Bu, Pg{) gﬂﬁp nﬁ%{}and KOH i n t he gresence o) ase trans

cat al yst (tBtr4 P4 UREERtues ford- 44 Bk t abl e sol vent such as THE

DVF, DMVSO, Prafitrginenditiohs dre2N0HOEL M@ yeithens et 1-348¢ - r.t. for 30 min -2
hrs and subsequent addition of an alkyl halide. Preferred conditions are

deprotonation with NaH in THE at r.t. for 1 hr and al kylation with an al kyl
i odi de at PROCHME&KMCght . Step I'): The simultaneous cl eavage of both

prot ecting gr&u ) E§ -;2 éan be hi eved in the 10 presence of a m neral

aci d su%ﬂ S ERR c boph ik sol vent such as EtOH, MeOH, H20 or THE

at r.t - reflux tenperature for 1- 24 hrs. Preferred conditions are 2N HCl

in EtOH at reflux for 1 -3 hrs. PRCI:EC%URE C 15 Synthesis of CO-1inked
eme 3

conpounds Schene 3

O O AR B
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20 Step A: The alkylation of a substituted phenol with 4-chloromethyl-1-trityl- 1H-imidazole
(XI) can be accomplished using a base such as KoCOs, Cs:C0, Na,COs, NaHCO,;,
aqueous NaOH, KOH, LiOH, NaH, NaOMe, NaOFt or triethylamine in a solvent such as
acetone, DMF, DMSO, acetonitrile, toluene, EtOH, MeOH and optionally if appropriate
a phase transfer catalyst such as tetrabutylammonium bromide or an additive such as a
25 crown ether, tetrabutylammonium iodide or potassium iodide at r.t, — 120°C for 1 -24
hrs.
Preferred conditions are K;COs 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»80; or H3PO4 or a organic acid such as CF;COO0H, CHCLCOOH, HOAc or p-
30 toluonesulfonic acid in a solvent such as CH2Cl, CHClL:, THE, MeOH, EtOH or H,Oat§
to 60°C.



20 Step A: The al kylation of a substituted phenol wth

4-chl oronethyl -1 -tri tyl- 1H i m dazole (ia) can be acconplished using a base
such as K%ggé C}? , Na3CO3, NaHCGO3, aqueous NaOH, KC]—I,r Li OH, NaH, NaOMe,
NaOEt or WISk ne in a sol vent such as acetone, DREEBRA8E6358S

acetonitrile, toI uene, EtOH, MeOH and optri-onally if appropriate a phase
transfer catal yst such as tetrabutyl ammoni um brom de or an additive such as
a 25 cr own Reeflveed canditicaly ateANahbmi EH gdefiex for 1 pdhassi umiodide at r.t. -
120C for 1 -24 hrs. Preferred conditions are 1CCO3 in DM at 80C for 5 hrs.
Step B: The cleavage of the trityl group can be effected with a m neral
acid such as HCl, E2SO4 or 1131)04 or a organic acid such as CF3COCH,
CHC12COOH, pgheeoirPp 30 tol uonesul fonic acid in a solvent such as CH2CL2,
CHC13, THE”""IV@‘UH_Et‘m—I,or H20 at 0 to GOC WD 2008/ 074679PCT/ EP2007/ 063585
R -linked 2-raetayi azales EtOH at reflux for 1 -3 hrs.
PROCEDURE D 5 Synt heS| s of C- C-I i nked 2-met hyl-4-im dazol es Schene 4 10
An appropriate olefin such as aryl-1-butene (M) can be reacted at | ower
temperature with a nitrile such as aceismi#rile and nitrosoni um
fl uoroborate to forman in dazol e- Noxi de according to Schejnbaumet al.
(Tetrahedron Lett. ,19%1.~Q. 2205). To=for Wfhe i m daZBt derivative 1-4 the
hydr oxyfuncti on can be renoved by valls gus**rerdtrm ng ;Q\SJQ/ASUCh as Red- A,
Titanium(l11)-salts, Lithid¥al um ni urrhydrl?cFeC or of\fier gﬁcri bed by 15
Li pshutz et al. in Tetrahedron Lett. 25, 1984, p. 1319. P DURE E
Synthesis of CC1linked 2-a no-4-im dazol es

TiCl, ' HN’(
Ar/\/’%/N

(H,0, MaOH)

4

10 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 [-4 the hydroxyfunction can be removed by various reducing agents
such as Red-Al, Titanium(III)-salts, Lithiumaluminivmhydride or others as described by

15 Lipshutzet al. in Tetrahedron Lett. 25, 1984, p. 1319,

PROCEDUREE
Svnthesis of C-C-hnked 2-amino-4-imidazoles

) Scheme 5

B

N
N
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N
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1-5 WD 2008/ 074679PCT/ EP2007/ 063585 - 18 - An al pha-brornoket one of
formula XIlIl is reacted with an protected guani dine such as acetyl guani di ne
(M) in a, uch as di net hyl fornmam de foll owed b ection of the
am no grgﬁggwﬁﬁﬁgﬁﬁ12-aninoinidazole |-5. This deprote%?ﬂgﬁkgg%ﬁ%ﬁ achi eved
for 5 instance by acid or base catal ysed8hydrolysis, in case of the acetyl
group nost favourable by treatnent with hydrochloric acid in a polar

sol vent such as water, al kohols or m xtures of water and al kohol s.
PROCEDURE Ry 1050t RSy b Gresih it 68t e 0P0! Y0 such as

2008/ 074679_Pc$‘7 EP_2007§ 063585 - 10 - e_ESC?ep a Q?R‘??%F%E‘%‘ aigifsuc a

subst i t ut ed°PHEHBIAIXINN i selvent wich apdimpihylormamide fallaweil dadepretection can be
acconpl i shedHdshiag, %ogﬁé@foﬁﬂcﬁarﬁﬁo@@%k; 155 2684 ep MR car bNAIHERA firaUEOUS
NaOH, KOH, _Li OH, Nat OMe, NaOEt or triethylamne 1n a solvent such as
acet one,> DUFEIBNBCICIGRitshFA Y F@hydralytisie casEDhE a6y IO mpd fypeiadival | y i f
appropri at @y aeRiraewit a0sherlo S ¥t poitahias et LRty MapamiiUmkRyqm de or
an additive such as a_crown ether, tetrabutylamoniumiodide or potassium

i odi de at Pfpaterantdiesholy 1-24 hrs. 10 Preferred conditions are K2C33 in
DMF at 80C for 5 hrs. Step B: The cleavage of the trityl group can be

ef fected W%EE@igﬁhgiéfl acid such as HC1, H2SO4 or H3PO4 or a organic acid
such as CF ; 2C0O0H, 1- JOAC or p- WD 2008/ 074679PCT/ EP2007/ 063585

10 Synthesis of C-S-linked compounds

Scheme 6
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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 K;COs, Cs:C04, NayCOs,

NaHCO3, aqueous NaOH, KOH, LiOH, NaH, NaOMe, NaOFt or triethylamine in a

solvent such as acetone, DMF, DMSQ, acetonitrile, toluene, EtOH or MeQH 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 hirs,
10

Preferred conditions are KoCO5 in DMEF at 80°C for 5 hrs.

Step B: The cleavage of the trityl group can be effected with a mineral acid such as HCl,
H2S504 or HaPO, or a organic acid such as CF,COGH, CHCLCOOH, HOAc or p-



coupling agent e.g. TBTU base e.g. iPrplEt Step A: The coupling of a
substituted aryl carboxylic acid (XVlI) with a suitably protected

4-am no- i onpound (XVI1) to afford an amide c 0 can be
5 accorrpl‘?ls)he um%g a coupling agent such as 2-( QHP/?“H%%W&’JS%S%

| h-benzotriazol e-1-y1)-1,1, 3,3- tetranet®yl uroniumtetrafl uoroborate (TBTU)
or 2-(1h-benzotriazol e-1- yl) 1,1,3,3- tetranethyl uronium

hexaf | uor optlespivalfeni¢ @idny ‘?Dbfienbw(:fiaa@ab@mﬁi(ﬁu a2, MeGH,)EtOH or H;O at 0 -

n, n, nt, nt - tekKet hyl ur oni um hexaf | uor ophosphate (HATU) and a base such as
trlethyl am ne or_ ethyldiisopropylamne in a solvent such as THF, DWVF, or 10
di chl or onet¥eipiecd @uditigns arem %@rﬁt@%wé@ﬂqﬁgr broips i ncl ude

tert-but oxwr@mb%dsmmé {hllédﬁm (HidyRe mélc@,fpe %ﬁwnfg@mydm@etgl 5) can be
trimethylsilyl- ethy . Preferred conltlon are

et hyl di i Sopf&FA @I'r*ﬁdﬁé’ qXﬁiawsu%h asgpCEBAGPoPTEr 1hEdodaxilengope.aere @d prot ecti ng
group is thirihmpesb8Rte B o IM@neQinlal 081,01, BerisbstbidtadeRl ¥ecathexyl i c acid
chloride (XVI1l) with a suitably 15 protected 4-anino-im dazol e conpound
(XVI1) to é‘ﬂ?%ié“%lpélrﬁﬁ%s%@ﬁﬁ ndef¥oc) can be acconplished using a base
such as pylPlz@ﬂeﬂﬂ&l co&aait@hbmleamqaﬁza@ﬁt &tlﬁupmhﬁ@m@pxﬂmm bt 258 vent such

as THF, chl oro ne .and o |1y usi n a catal st such as
N, N- di net hygrq’(ﬁ OaiéiﬂB?n tﬁFﬁl%ﬁtwtﬁﬂ VAR (& %‘g(‘ﬂfm@j I can be

2003/ OEfkﬁ?QEQﬂhﬁ&?@W&ﬁﬁﬁ&@uch %ZnCPEAﬁfK@J @dmeamhdw@%wlﬁm& i £t hyl am ne

i n di chl oronet ha rature for 1 refe rotecting
group is trsfr’f?ﬂ g“‘%t E%& W&ﬁg&&f}@flf?’otﬂ}“g?e éﬁt%ﬁrﬁ%[}%%@”@ %Sgln‘%ne (11-7)
can be accompdrsibed fivsi OfG -areffet.al hydri de redu0| ng agent such as lithium

al um ni um ride or.a bor ner sbor e-te ydr of ur an
conpl ex in%q%ib?& ﬁglt?ﬁﬁﬁle seqai‘% g%@m@% (Elé?tr(gﬁydr oﬁoﬁ? r?qﬁf el evat ed
tenperature. Preferred conditions are |ithi um al um ni um hydride in
tetrahygjro WE&BRI&EH ux tenperature for 16 hrs.

Synthesis of C-N-linked compounds

Scheme 7



Step I): The deprotection conditions depend on the nature of the protecting
group 10 enpl oyed and nmany nethods are well known in the art. In the case
of the trityl cting group, preferred deprotection_conditions are 4 M
aqueous H@éﬁg%ﬁﬁ%ﬁ'c acid in dioxane at room tenper at uPETEEFIOTOG3Foyr 5.

| sol ation and purification of the conmpouwlds 15Isol ation and purification of
t he conpounds and internedi ates descri bed herein can be effected, if
desired, by any suitable separation or puriffication] procedure such as, for
exanple, filtration, extraction, crystallization,pepl utmm chromat ography,

t hin-1ayer chronatography, thick-1ayer chromataoggfaphy, preparative |ow or
hi gh-pressure |iquid chronatograpgi;or a conbi flaty on of these procedures.
Specific illustrations of suitaB* $ separ@ikiom anf i i edepipg eeedur es
can be had by reference to the gteparations and exafpl es hér epriBBeél ow.
However, other equival ent separationygf is¢lation procedures,gould, of
course, also be used. Racem c m xtures of chiral cohpeypdsyotgfimomeul a | can
be separated using chiral HPLC. 25 Salts of conmpounds of fornmula |I The
conpounds of fornmula | are basic and may be converted to a correspondi ng
acid addition salt. The conversion is acconplished by treatnment with at

| east a stoichionetric anount ¢f an apptropriate @acid, such as hydrochloric
acid, hydrobromc acid, sulfuric acidce hitric acid, phosphoric acipd and the
| i ke, and organic 30hacids such as et|c acid, *propi oni c aeid, ycolic
acid, pyruvic acid, alic acid, lijc acid, amkEgni ¢ acid,/ﬂgc pc acid,
mal ei c.acid, fumarA’C &id, tartaNic™cifd, citric gcid, beMzoi¥ adid,

ci nnam ¢ acid, mandelic X&di d, et hanesujfonic @Qkp, et hanesul foni ¢ && d,
ptol uenesul fonic acid, salicylic acid apd,{he Ti*ké. Typically, the free
base is di sgolyved,iRapdhg t organ-e—solvent such as diethyl ether, ethyl
acetate, chloroform ethanol or nethanol 35 and the |ike, and the acid
added in a Psiapdieatnggolpy/eqtriy! The tenperature is maintai neg Vi3 He

2008/ 074679PCT/ EP2007/ 063585 - 23 - between 0 C and 50 C. [Thg,.resulting
salt precipitates spontaneously or may be brought out of lution with a

| ess pol ar sol vent. The acid addition salts of the basic
conpounds of formula 1 may be converted to the corresponding free bases by
treatnment with at |east a stoichionmetgic equi%alent of a 5 syitabl e base
such as sodi um or potassiun1hydroxiﬂ§h>pot 8§81t car bonat ef] godi um

bi carbonate, ammoni a, and the pl+kg"~N ) The R of formula I
and their pharmaceutically usabl etadditiph salts possessHval uabl eil-7

phar macol ogi cal properties. Specifically, it has been found that the

conpounds Qf th resent invention have a good affinity to 10 the trace
ani ne assogfegﬁeghgé@ﬁ’EWEP a f‘%ﬁ\%ﬁ?ﬂ,ar %Bﬁi}é%’iygF pgpd ERARTVIth"a suitably protected

4-amino-imidazole compound (XVII) to afford an amide compound (IXX) can be

5 accomplished using a coupling agent such as 2-(1h-benzotriazole-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TBTU) or 2-(1h-benzotriazole-1-y1)-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, DMEF, or

10  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
15 protected 4-amino-imidazole compound (XVII} to afford an amide compound (1XX) 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)



The conpounds were investigated in accordance with the test given
hereinafter. Materials and Methods Construction of TAAR expression plasm ds
and stabl%oazﬂ@d}gﬁsj 15 For the construction of expressign FI asm ds the

codi ng sequences of human, rat and mouse TAAR 1 were akpriEtr®d¢¥Em genom c
DNA essentially as described by Lindemamt-et al. [14]. The Expand High
Fidelity PCR System (Roche Di agnostics) was used with 1.5 mM My2 and
purified PCRipirodemdsionsre ckbdnpohiinnaigCR2nsTOP@ cloonientpevaatedsr 1 hr,
(I'nvitrogen)sf.allow ' Jens of the manufacturer. PCR products
20 were su%%lﬁg%gﬁg%({]%o%%gn% %ceigg}avect or (BD O ontech, Palo Alto,

Cal i f or ni a)Stepdndhexphetel ohanaeite (SO0 en smirdhle® onebe fidcothphiefedrsing a

i ntroduct i Qfaikiy ' & : : A ) | tured
essentially ats eglééfegggﬁgﬁ%? erra%%sgt?%da} ? ﬁ%&ﬁ@?ﬁ Ofﬁg&ﬁﬁﬁéﬁ%ﬁqon of
stabl y tT andfledttosmnedpiralydpderapeRoBxdieh bl vens sechtasdivshes tildr @5 with t he

pl RESneo?2 exphessidan B Mgdqéngg%%ni ng the TAAR codi ng sequences
(descri bed above& wi th Li pof ectam ne 2000 (In vit rogen) according to the

i nst ruct i ol&efeired sradirama peedithiparalugindupd yivide postrahyeefehe et fefnxt he cul ture
medi um was (shppherenrtednwi th 1 mg/m A18 (Sigma, Buchs, Switzerland).
After a culture perjod of about 10 d clones were isol ated, expanded and
tested for Sf@Ipdisidyrivestor sonditinns dapendean thapprusoofdbapiotisting piokehased from
Si gne) W t Rriphse APmBh Phicelod ERE YR KkhEWHNOARSAY (HA) System (Arer shan)

fol |l ow ng tfhg] non-ﬁcetmtl on EIA pr oce?ur etﬁor ovi ded by the manufacturer.
Monocl onal “EEIGC S HEL W CHIeRIS B BERI@d PR icsted sierrotetion Fosidionsre 4Me peri od of
15 passagesgieiughisechibos add in Golsequebh Shipdia@se forMD hours.

2008/ 074679PCT/ EP2007/ 063585 - 24 - Cells at confluence were rinsed with

i ce-col d phosphate buffered saline wthout Ca2" and My24 containing 10 rnM

EDTA and p %I ted % centrifugation at;looo rpomfor 5 mn at 4 C. The
pel | et vvas(fom(%}‘on andibutifthion of the cpl 2% d phosphat e buffered saline and
cell pellet was frozen inmrediately by imersion in liquid nitrogen and
stored intil Isggéionnnd goriBicagon cethie cpmippendswad inthiemediuesplesibdd hereRQam

HEPES- NaOHbé 2eckedMf deditald Toyhn§ @it abiid Ve petadh SMEREAioAfdc-DorPgenizeg W th a
Pol ytron (PT SQO%H Ki nenmati c{g% at ill.O, 000 élﬁ\mf r 10 s. The honbgenate was
cent ri f uged 8P 28] GHRGFHF %0 hsi A oAng R FEOPRPEePhy. d5hdpehded in 20
m  HEPES- NelOd(a2€era¥y, (hid-1Z2yes cloontad grapiy, freparatdHBTAr (bt fregsu)liquand
honogeni ze i AN . r f Jhe honpgenate was then
10 centri fg%}egg{ ag?ﬁfztdgﬁjo%%fgap gl%uélgoﬁl&%sef? H&E d%{eg'ﬁe%ﬁ%mﬁgtmqﬁm rggsél ﬁt%%%nded in
20 m btff f 8PAKN0R 3D FOHGGE RILEH % 421 bs bpe by referanestto G Ioeou st find 10 s.

lPrL ;)t eiT R Cﬁaﬁﬁmmﬁid‘@mbm&hﬂsﬁf@refﬁo@ﬁ? e@Mézﬂé}ﬁs R -mg% &fiﬁoazi%h%%oc{eﬁi%gf Zr g,

: e hgnogenate wa en .centrifu at : X r m . n_at :
resuspendea&ﬁ%’ %%E’Eé?’lﬁg’ﬁ]tqe(l 59 ﬁmﬁfmcp‘ﬂ uigs Pt Hﬁ’gﬁ%%ﬁ‘?&?ﬁ@mﬁﬁ&al’a% Cadl 2
g protein pwerawd esrg ¢hrahWPLCbuf fer B) at 200 15 honpgeni zed with a
Polytron at 10,000 rpmfor 10 s. Binding assay was perforned at 4 Cin a
final volume of 1 m, and with an incubation time of 30 mn. The

radi ol i gangaild cFRs@eodidsbs Brdufiit €t rahydro- 1- napht hyl ) - 2- i m dazol i ne was
used at a concentration equal to the calculated Kd value of 60 nMto give
20 a bound at ar ouRtf @mPYmes offpienilad are basigeed manbordngetdl ieancent rati on,
and a speckdiépbhdi Abd Wi LAPTRSQMVEToRRPLLNH PRNE ¥y &-Qatmeﬁpm?ﬁ gf the
total bi n.di ng. Non-speci fic binding was defjned as the amunt o
[ 31- 1] - r ac B A1 IOMETIEAPRHY ISP SpPioRpRtergid; yuch as hyfireehietid astd. bound in the
presence ofydrbBroafip el udhec Al aketk hed, fHogandic(adArmivh ¢ LarPsid d}gaﬂié gands
were tested.in ahvm de .range of concentrations (10 pM-30 uM. The
30" ~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

35 and the like, and the acid added in a similar solvent, The temperature is maintained



25 final dinmethylsul phoxide concentration in the assay was 2% and it did
not affect radioligand binding. Each experinment was perfornmed in duplicate.

Al'l incu i e termnated by rapid filtration through UniFilter-96
pl at es (Egtgkzg%?%\@étrunent Conpany) and glass filter GEFEEPHIEISHked for
at least 2 h in polyethylenimne 0.3% -aa3d using a Filtermate 96 Cell

Harvester (Packard Instrument Conpany). The tubes and 30 filters were then
washed 3 tibewenit’d atd A "Gl Thguongingfsale pledipbufef gronBinefidyt @nsayieitgongt dri ed

and soaked | : I I, Packard Instrument Conpany) and
bound r adi gg@?ﬂ\?ﬁ%{i\/\‘%@ %Eg%ﬁ)t%é% M%%a‘ TopCount M croplate Scintillation

Count er (Packard | AS¢ paidredditi@ospianfihe batiecqmsfuads eﬁfomw}sdgrgfaégdmgxg;ta% ?358.5
N Uk p s e SR R S L R S
0.0041 85 suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium
bicarbonate, ammonia, and the like.
The compounds of formula T and their pharmaceutically usable
addition salts possess valuable pharmacological properties. Specifically, it has
been found that the compounds of the present invention have a good affinity to

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

Materials and Methods

Construction of TAAR expression plasmids and stably transfected cell lines

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

20 were subcloned into the pIRESneo? 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

25 with the pIRESneo2 expression plasmids containing the TAAR coding sequences
(described above) with Lipofectamine 2000 (Invitrogen) according to the instructions of
the manufacturer, and 24 hrs post transfection the culture medium was supplemented
with 1 mg/ml G418 (Sigma, Buchs, Switzerland). After a culture period of about 10 d
clones were isolated, expanded and tested for responsiveness to trace amines (all

30 compounds purchased from Sigma) with the cAMP Biotrak FEnzyme immunoassay (EIA)
System (Amersham) following the non-acetylation EIA procedure provided by the
manufacturer. Monoclonal cell lines which displayed a stable ECso for a culture period of

15 passages were used for all subsequent studies.

35 Membrane preparation and radjolieand binding
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Cells at confluence were rinsed with ice-cold phosphate buffered saline without Ca** and
Mg®* containing 10 mM EDTA and pelleted by centrifugation at 1000 rpm for 5 min at 4
°C. The pellet was then washed twice with ice-cold phosphate buffered saline and cell
pellet was frozen immediately by immersion in liquid nitrogen and stored until use at -80
°C. Cell pellet was then suspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing
10 mM EDTA, and homogenized with a Polytron '(PT 3000, Kinematica) at 10,000 rpm
for 10 s. The homogenate was centrifuged at 48,000x g for 30 min at 4 °C and the pellet
resuspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing 0.1 mM EDTA (buffer
A}, and homogenized with a Polytron at 10,000 rpm for 10 s, The homogenate was then
centrifuged at 48,000x g for 30 min at 4 °C and the pellet resuspended in 20 m] buffer A,
and homogenized with a Polytron at 10,000 rpm for 10 s, Protein concentration was
determined by the method of Pierce (Rockford, IL). The homogenate was then
centrifuged at 48,000xg for 10 min at 4 °C, resuspended in HEPES-NaOH (20 mM), pH
7.0 including MgCl (10 mM) and CaCl, g protein per ml and (2 mM) (buffer B) at 200
homogenized with a Polytron at 10,000 rpm for 10 s,

Binding assay was performed at 4 °C in a final volume of 1 ml, and with an incubation
time of 30 min, The radioligand [*H]-rac-2-(1,2,3,4-tetrahydro- 1-naphthyl)-2-
imidazoline was used at a concentration equal to the calculated Ky 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 {3 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. Hach experiment was performed in duplicate, All incubations were
terminated by rapid filtration through Unikilter-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 ul/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 TAART in the range
of '
<(0.1 uM as shown in the table below,
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xample Ki (uM) Example kK
mouse
1 0.0609 39 0.0684
5 0.0059 42 0.0041
8 0.0843 46 0.0146
11 0.0025 47 0.0103
12 0.0097 A 0.017
13 0.0106 B 0.0728
14 0.0606 E 0.0036
16 00172 |  F 0.0693
17 0.0019 J 0.0536
20 0.043 K 0.0762
35 0.0889 L 0.044
36 0.0227 N 0.0638
37 0.0802

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,

5 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,
10 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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20 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

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

30



20The dosage can vary within wde limts and will, of course, have to be
adjusted to the individual requirenents in each particular case. In the
case of o% ﬂggg% jstration the dosage for adults can vary from about 0.01
ng to about 3 per day of a conpound of general fcRERRNT/66338Df t he
correspondi ng anmount of a pharmaceuti cal py. acceptable salt thereof. The
dai ly dosage nay be adm nistered as single dose or in divided doses and, in
25 addition, the upper |ini TalderFoainutution (¥Wagepgagdagign this is found to be
indicated. - 27 - Tablet Fornulation (Wt G anulation) Item

I'-ngredi ents t 5 ng25 ng 100 ng500 | . Conpound of fornula
I5%5100500 %Mmfﬁ% Anhydr ous DTGlZ%%%iSO | St a- Rx 150066630 4.

M crocrystalline Cellul 0se303030150 5. Svhgnesi Qfnfy eaﬂm@%lll 500 mg

Total 167167167831 10 Manufacturing Procedure |.Mx itens 1, 2, 3 and 4 and

granul ate wi th qysipdun@dsWak&li.1 2. Dry the granub s at 5@}5 3. P%ﬁﬁf the
granul es t%ugg swtable mlling eqwfment dd item5 and x for three

m nut es; oy s i@ pressl 515CapsdDé For nuB&t i on ls@m
I ngredientst e Sta-Rx 1500 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

10 Manufacturing Procedure

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

3. Passthe granules through suitable millin g equipment,

4

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

15 Capsule Formulation
Item Ingredients mg/capsule

5mg 25mg  100mg 500 mg

1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 “--
20 3. Corn Starch 25 35 40 70
4,  Tale 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600
Manufacturing Procedure
25 1. Mixitemns 1,2 and 3 in a suitable mixer for 30 minutes,

2. Add items 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.

Kxperimental

3¢ The following examples illustrate the invention but are not intended to limit its scope.
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- 28 - Exanple 1 4-(2-Phenyl-butyl)-1Him dazole a)

4-(2-Phenyl -but-1-enyl)-1-trityl-1H Emepledle 5 To a stirred solution of
(1-trityl-1Him dazol -4-yl metf Lﬁﬁeﬁ?ﬁ?ﬁ LA et hyl ester (1.24 g;
CAS 473659-21-1) at r.t. in Tm% (20 pﬁng{élr an argon atnosphere was added
potassiumtert-butylate (301 ng). After 15 min stirring at r.t.,

propi ophengNg. (¢ @y 3, Jph e veddeg, i - @Rg.RAL tion. The mixture was heated to
80C and stirring at that

OFO
§

y/

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 sturing at r.t., propiophenocne (0.3 ml)
was added in one portion. The mixture was heated to 80°C and stirring at that

10 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 2
dark violet viscous oil. This was taken up in EtOAc and washed with brine. The équeous
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

15 chromatography (silica gel; gradient cyclohexane -> cyclohexane/EtOAc 3:2) to give 4-(2-
phenyl-but-1-enyl)-1-trityl- IH-imidazole (269 mg; not completely pure) as off-white
solid. MS (ISP): 243.2 ([Trt]™)

) 4-(2-Phenvl-butvl)- 1H-imidazole

N
¢

Iz

20
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

25 concentrated. The crude product was purified by column chromatogrphy (silica gel;
gradient: CH2Ch -> CH2Cly/MeOH 9:1 to give 4-(2-phenyl-butyl)- 1H-imidazole (18 mg)
as colorless gum. MS (ISP): 201.3 ([M+HT™)
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cyclohexane/EtOAc 1:1) to give 4-(3-methyl-2-phenyl-but-1-en yl)-1-trityl- iH-imidazole
{91 mg; not completely pure) as orange sticky solid. MS (ISP): 243.2 ([ Trt]™)

15
b) 4-(3-Methyl-2-phenyl-butyl)-1-trityl- 1H-imidazole
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To a stirred solution of 4-(3-methyl-2-phenyl-but-1-enyl)-1-trityl-1 H-imidazole (87 mg)
atr.t. in methanol (4 ml) and CH,Cl, (1 ml) under an argon atmosphere was added the
20 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)- I-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
(ITrt]™)
25
¢) 4-(3-Methyl-2-phenyl-butyl)- 1H-imidazole
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a) 4-(3.3-Dimethvl-2-phenvl-but- 1-envl)- 1-tritvl- 1H-imidazole

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

20  added potassium tert-butylate (83 mg). The mixture was then stirred at r.t. for 15 min,
and 2,2-dimethylpropiophenone (0.1 mI) was added in one portion. The mixture (clear
brown orange sohition) was heated to 80°C and stirrin g 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
25 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-phenyl-butyl)- 1H-imidazole
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2- (t ert - Buthd a stgiednelubion o5 §-(amyirhethflel-piydniytrbdazeh @) 1-tsitl fionisidaeic 121

di net hyl ani =53 ARITY d (7 | uti f -
o (rerts urap- oy aihatoL 3 b bid BEnof a0k Ay bnde e athevhgieant e
(1.02 g; CASs9dg79%6DA/6) (12 meTHFhg Roxtwre vas nidterd @miean godropdnmspheics: Was

added dr opwham ol 7 hi b (3w Hler L9040, hexanes) over a
period of \f’g m'on%J After 30 m§1’ st|Sgirtellﬁ%?gﬁ%&?%%“grﬁﬂ)ln%%g%noi‘glg@g&tb@%r a
period of S'¥reRcsRdaiehelbd stude rrodesteas phiit byl romvclrohatdeoaphyekcagtl; r r ed
at -78C f orgrafolem,2, B ChE,RR0H BIiExilias g4 MR SRt agy NHACL
and di | ut e(?vgéth Et OAc. The gqueous yﬁ:‘gsie mé%yggﬁgﬁgx%%egyggu%)talﬂ{"Et OAc.
The conbi nddGrYahtdasiiscalofasisam. Wit HSR2@2ahdMriike, dried over MySO4,
filtered and concentrated to give
2-(tert-(gutyl -di met hyl sil anyl)-4-fornyl-imdazol e-1-sulfonic acid
di met hylami de (1.22 g) as viscous or E¥epI®f| whi ch was used in the next
reacti on step without furfhesietiekilaahinviVeul; - 1:318.3 25([M1-1i])
b) 2-(tert-Bu t yl-dineth Ul et y[Iﬂ) 15-”4-(”%@1 kY ?E%fo/e-z- phen_yl - et hyl)
ni dazol e-| -sul fonic aci d di nethyl am de

a) 2-(tert-Butyl-dimethyl-silany)-4-formyl-imidazole- 1-sulfonic acid dimethylamide

\N/

0=$=0
9\\& N
=0

15 To astirred, 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

20 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.0O and
brine, dried over MgSOs, 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
25 ([IM+H1M

b) 2-(tert-Butyl-dimethvl-silanyl}-4-( 1-hvdroxy- 2-phenvl-ethyl}-imidazole-1-sulfonic
acid dimethvlamide




WO 2008/ 074679PCT/ EP2007/ 063585 -32- Benzyl bromde (4.1 m) was added
dropwi se to a stirred suspension of magnesium (1.01 g) in diethyl ether (10
ml). When yrou sly exotherm c reaction was conmplete, the

super nat a {)qges?{n%gon was decanted fromthe solid and kgﬁpEIPHm?'Iﬂ(gg%arl dge, 5
ready for use, An aliquot of this solutiddn (1 m) was added dropw se
(exothermc!) to a cooled (OC, ice bath) stirred solution of
2-(tert-butyl-di net hyl -silanyl)-4-formy4 m dazol e-1-sul fonic acid

di rethyl ami de (725 ng) at r.t. in THEx{Hom ) under an argon at nosphere.
When addition was conplete, stirriggiaiir.t. was continued overnight. The

" m xture was quenched by the additi’of '\: /sat. agq. NHACl and extracted with
Et 0OAc. The 10 aqueous phase was back ext ted with Et 0OAc. The conbi ned
organi cs were washed with H20 and bri newo dr over MgSH4, filtered and
concentrated. The crude product was purifi y colum chromat ogr aphy
(silica gel; gradient: cyclohexane -> cycl ohexane/ Et 0Ac 25:75) to give

2- (t ert - buByrzylibreating (4 smbaras pydetl drop wigeltooxsirzdshenepsioe phykgnckinmi dazol e- 1- s
ul fonic aci i 1 (1SP):
4101 (1M+|(_"§i]0_ﬂ-§) i d@ﬁﬁ%é}?ﬂl@%ﬂﬁy%eﬁ?ﬂrﬁggodzbgsh)te%%érﬂ){@?c%fogwag/s oxy. 2-ph
en yl - et hy|c?mpl$red§1£cw@ﬂnat§m PBrios “é@éﬁépaaieﬁrétqﬁly rf@rﬁf@%an@@m the &ideer ed

sol uti ons ofeady drarst. &%%bo%ﬂ!ﬁi& btheigd | ﬁﬁ%@asﬂdcﬁe@l MW%X%%@MO @t hyl) -

i m dazol e-Esul foni.c. aci d dji net £ % .t under
an argon afPispierechpih hiied s Rl)é/PP’C 282 l(r’ﬁft Kyle lﬂlie%éﬁ%iméﬂﬁ 4rﬁ€?f1ﬁi>’1ner aI oi l)

in one por tmazoldfit@fodic A8 Wik éth igmade (UZStm%) el 0GP Ith)) whas Addesd and
stirring at r. thmﬁn mcontl nued overm%h he m xture was diluted with

Et 0Ac and WHRH® eRRditiph vas GRMBBIEE- PRERS 2 s WBHORIDEdBeragt e dh%i t h

Et OAc. The ntiombd wed veh @raibgShavkiieioNaFRadadMNENCHI andcled Wwig EcdAL ethover
uct was._ purified by colum

MSH, filtered and concentrate he cru pro

chr omat hr ABHRY ¢ BRI 930 Bek XA i Elqre) ﬁé%&ﬂ@e@l%ﬁw IREARE A

?5 35) bt 0 ;gh@ema-b#nmrﬁﬁwéiil\ﬁémgB@rb&&?@&ﬂc@:ﬁﬁ@&ﬁlThe?tﬁuclie) pxodacé wasl L sul f
tert-buty enyl -eth -im dazol e- 1-su
on ¢ acid & ﬁé% é)bﬁl% 12@%%39 gs(gf'faggﬁréﬂféeg ?}%%6 “0il. M5 (ISP):

424. 3 ([NHb&c)loid)car:b#Etﬂ)Mﬁﬁﬁ)(ngvephenvl ethyl)-1Him dazole 5 To a stirred
suspensi on Sil 1 met. hoxy:- 2-phen et hyl ) -
i m dazol e- %P&P{f‘(ﬁ:]maem ‘éfmr%a) ré?fﬁ ?i%ggjflrge)ﬂgybt mi”d?‘zo)l(é’y]ﬁs cﬂé‘h (3 m)
under aib adgmhﬁmnmismlt@rag)/@shghd@@wzom HAZS (158):rit).1 (MeHi)xt ure was heat ed
to reflux for 3 h. The m xture was cooled to r.t. and concentrated to | eave

a light yellow solid which was
¢) 2-(tert-Butvl-dimethvl-silanvl)-4-(1-methoxy-2-phen vi-ethvl)-imidazole- 1-sulfonic

acid dimethvlamide

SI\(

-0

20 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
L h stirring at r.t., Mel (0.04 ml) was added and stirring at r.t. was continued overnight.
The mixture was diluted with EtQAc and washed with H,0. The aqueous phase was back

25 extracted with EtOAc. The combined organics were washed with H,O and brine, dried
over MgS0,, filtered and concentrated. The crude product was purified by column

chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 65:35) to give 2-



10 taken up in H20 and brought to pH 12 by the addition of 4 N NaCH The
product was extracted with CH2C12/ MeOH 4: 1. The conbi ned organi cs were
dried over l\gSat filtered and concentrated. The crude product was purified
by col urm “EhP8HEHSSr aphy (silica gel : gradient: CH2CL2 PCI/EBARQLRISR&0H O: 1)
to give 4-(1-nethoxy-2-phenyl et hyI)-lI—I—_ig}jj_dazoIe (38 ng) as white solid. M
(ISP): 203.4 ([MFEW 15 Exanple 5 442-(2-Chl oro-phenyO-ethyl]-1H4m dazol e

2- 2- Chl or oierhbntykdinwith ypildriyi)- f#(Tlmethdx?Qﬁbhdnﬁ]—Qﬁﬁ?-hﬁzd%Qole—1T91f§111§5 i1 ed
suspensi on c1of 1- tr| téé 1H- i njli o[ Xcl i netl_% 1_& osp onic_acid dr et hyl
ester (448 Ty° 9736582 13 Hght yellop yiscops o S (PP 24 G AR ar gon

at nosphere were added potassiumtert-butylate (109 ng) and

2- chl or obeng ... Jhe. m xture (clear brown orange sol ution)
was heat ed : 0 ' Phe-FeBet of 25 mixture was cooled to r.t and
concentrated. The crude pr oduct was rpurl fied by colum chor nat ography
(silica gel; gradient: cyclohexane (

>//lcycl ohexane/ Et 0Ac 3:2) to give 4-
[ 2-(2- chi or o- phenye-vinyll-1- trltylg

N- i midazole (329 ng) as off-white
solid. M5 (ISP): 243.3 ([Trtr) WD 20081074679PCDEP20071063585 - 34 - h)
4-12( 2- Chl or o- phenyl ) - et hvl | - 1H i mi daZol a stirred mxture of
4-[2(2- c§1| or o- phenyl)-vinyl]-1-trityl- 1H\s/dazole (329 ng) at 5 r.t. in
et hanol Jm%t gdchl orof o &%3 m ) under an argon at nosphere were added
acetic aci d@o® S‘jSpﬁl?del Feupde eyl sy it § wheth eevs2-nhyeybgbmiat ed
(anbi ent priessusle)-oiferic aig htmczmemecet(ad)y@@ was. hicki86£8 rf?lf) hpagd,washed
W th ethan%I o The [ xture %ﬁ\%%r?gﬁ @nIEHaIted to leave a light browmm gum This
material WASPARERPUR WS & Q_% (Y- dig moxirreas heategity refina fnédt ed t o
reflux for Eemlxt'ﬁbﬁewascbhkedm Xt. ufi @ covten 0l ededve a'ifghb vellOw GORCENLY ahed. The

resi dua n 1 extracted wth

0 5o dihel pH AP HoB e iy amox?@a?%e?ﬁwaéﬁgwaﬂf@al No@H. Nhsoaoduri Waser ed and

concent r at edracRdevitr UdeClpMeDIE t: Iwdhe pothbiee drgbﬁm@@bﬂém&e@ m&n@gsmr aphy

(silica ge CH 2 2/MeH

442- ( 2- chl %?%%%@%Tem%%&ﬁﬁﬁﬁwg&ﬁ & VES AU r\fgf;a bé’scoi‘iﬁgh%hfamawrsw@mh VB

(1 SP): 207 (siliqaeih-gadient: CHoCl, -> CH,Cly/MeOH 9:1) to give 4-(1-methoxy-2-phenyl-
ethyl)-1H-imidazole (38 mg) as white solid. MS (I1SP): 203.4 (IM+H]H

15
Example 5
4-[2-(2-Chloro-phenyl)-ethyl]-1H-imidazoke

a) 4-[2-(2-Chloro-phenvl)-vinvl]-1-tritvl- 1H-imidazole

20
To a stirred suspension of (1-trityl- 1H-imidazol-4-ylmethyl)-phosphonic acid dieth vl
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

25 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]™)



15 Exanpl e 6 442-(2-Ethyl-phenyl)-ethyl]-1Him dazole c;,,N In analogy to
exanple 5 (1-trityl-1Hirnidazol -4-yl methyl)-phosphonic acid diethyl ester

20 (CAS -21-1) was reacted with 2-ethyl benzal dehyde and then
converteé%gga%f§%5§ ethyl-phenyl)-ethyl]-lH—inidazole.¥€5@@%W@@§“$ﬁscous

oil. M5 (ISP): 201.3 ([M+1l-1]+) WD 2008U074679PCT1EP20071063585 - 35 - to
4-[2-(2-trifluoronethyl-phenyl)-ethyl]-1Him dazole. Colorless viscous oil.
M5 (ISP): 241.3 ([MrHr) In analogy to exanple 5 '

(1-trityl- iRl de -4 't )rphasphani ¢ acid diethyl ester (CAS
473659- 21- (gaéh%lo ) h il &czal dehyde and then converted to
4- [ 242- nmet hoxy- phenyl)-ethyl]- ole. Colorless viscous oil. M

(ISP): 203.1 ([MPH) In analogy to exdnple 5

(1-trityl-1Hi ni dazol - 4-yl et hyI)-pho%ponciﬁc acid diethyl ester (CM
473659-21-1) was reacted with 2-(N, Ndi Reiyhyl am no) benzal dehyde and then 15
converted to 12-[2-(1H1Irn idazol-4-yl) @ A- phenyl }-dinmeth yl-amine.

Li ght yellow viscous oil. M5 (I1SP): 216.3([ Mt11]) Exanple 10

4-1212- ( 1H7lom hansh 1@ &l (2- ANGRYpRen FRRARGL 1-08 vi2RH - iml A7 SR 2 20Y o\ 0
exanple 5 (1-trityl-11-1-im dazol -4-yl nethyl)-phoSphonic acid di e% hyl ester
(CAS 473559 2% ShynQldd nHeard ddorpfah G- MpAG P HbBEraP Ry eraAdiedhen
converted teeoi#acki2d2 i} dnd 1097PHAZ QJ0-Aa)y Lhe Bbhde]wad h?d‘rﬁ?én‘a@ar(ﬁﬂ%lehf‘e- Li ght
yel l. ow Vi S%?e%gurg)l cln?er h@ht( I'I%E;)cét y§t8xife% 1 texl'\f/:lg%_ffl a]ng)wagl?e%ix “?ig]petganlo%. The mixture
was concentrated to leave a light brown gum. This material was taken up in ethanol (3
ml) and 2 N HCI (3 mI) and heated to reflux for 3h. Then, the mixture was cooled to r.t.,
10 concentrated. The residual solid was taken up in 1 N NaOH (10 ml) and extracted with
CH:Cly/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, -> CH;Cly/MeOH 9:1} to give 4-[2-(2-chloro-phenyl)-ethyl]- 1H-
imidazole (44 mg) as light brown gum. MS (ISP): 207.1 {{M+H1")
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 (CAS 473659-21-1) 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}- 1 H-imidazole
N
o
€]

H F F

25
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl}-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 2-(trifluormethyljbenzaldehyde and then converted



4-[2-(3-Chl oro-phenyl)-ethyl]-1Himclazole W
2008/ 074679PCT/ EP2007/ 063585 - 36 - In analogy to exanple 5

(1-trity ol - 4-yl met hyl ) - phosphoni ¢ acid di et ‘ S
473659-211“]%')?6({?&2&?%act ed with 3-chl orobenzal dehyde andp%(hgﬁﬁ%ﬁ%\?éﬁed to
4-[2- (3-chloro-phenyl)-ethyl]-1Him daséle. Of-white solid. M5 (ISP):
207.1 ([IVI+H]) 5 Exanple 12 4-[ 2-(3-Fl uoro-phenyl)-ethyll-1H1im dazol e

I n anal ogth @[%)(%cﬁi{iﬂ@@m@llﬁ plicnyl -etrd}- il dadddzol- Cohelekpplispophmos gHBNi ¢ aci d
di et hyl (?ﬁ@ % 659-21-1) was reacted wth 3-fluorobenzal dehyde
and then c nvertea (3-fluoro-phen yl)-ethyll-1H i m dazol e.
Off-white solid. MBS (ISP): 191.1 ([W&W?SExarrple 13
4-12-(3-Trifluomret hyl -p I anal ogy to exanple
5 (1-trityl-1Him dazol - g?g?(%é’%‘%ﬂ‘i%" eﬁ%%%ﬂ{ i'c aC| (Ihgt hyl ester (CAS
473659-21-1) was reacted with 3-(trighuoronet hyDbenzal dehyde and t hen
converted to 442-(3-trifluoronethyl-pHenyl)-ethyll-1Him dazole. O f-white
viscous oil. M5 (1SP): 241.1 ([MrH) 20Exanpl e 14

4-12-( 3- Met hoxy- phenyl )-ettlyll-1Him dazole WO

2008/ 074679PCT/ EP2007/ 063585 - 37 - _
[ 2- ( 3- et hoxy- phenyl) -et hyll- 1H i m dazoFe O f-white solid. I\/IS (ISP): 203.3

([ MeH] ) In analogy to example 5 (1-trityl- 1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1} was reacted with 2-methoxybenzaldehyde and then converted to 4-
[2-(2-methoxy-phenyl)-ethyl]-1H-imidazole. Colorless viscous oil. MS (ISP}: 203.1
(M+H]Y)

10 Example 9
{2-12-(1H-Imidazol-4-yI)-ethyl]-phenyl }-dimethyl-amine

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

15 converted to {2-[2-(1H-Imidazol-4-yl)-ethyl}-phenyl}-dimethyl-amine. Light yellow
viscous oil. MS(ISP): 2163 ([M+H]")

Example 10
4-{2-| 2-(1H-Imidazoi-4-yl}-ethyl]-phenyi -morpholine

M
g ]
Fa
o N
20 -
in analogy to example 5 (1-trityl- 1 H-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 vellow viscous oil, MS
(ISP): 258.3 (IM+H] ")

25 Example 11
4-[2-(3-Chloro-phenyl)-ethyl}-1H-imidazole



Exanpl e 15 4-[2-(3-Trifl uoromet hoxy-pli enyl)-et hyl]-1H i m dazole 5 I n
anal ogy to exarrpl e 5 (1-trityl-1Him dazol -4-yl net hyl ) - phosphonic acid
di et hyl 473659-21-1) was reacted with
3-(trifl uor or neﬁ%?xy) benzal dehyde and then converted tPCT!EPMWOﬁsbSb
4-[2-(3-trifluoronethoxy-phenyl)-ethyl }3¢H i m dazol e. Light yellow viscous
oil. M5 (ISP): 257.3 ([ M+1l1]+) 10 Exanple 16

4- 2- (4- Chl or o- phenyl )-ethyl]-11-1- |(1=h azole ct I n anal ogy to exanpl e
5 (1-trityl-1Him dazol -4-yl nethyl) - sphonic acid diethyl ester 15 (CAS
473659-21-1) was reacted with 4-chl oropenzal dehyde and then converted to
442- (4-chl oro-phenyl)-ethyl] -IHiIimd Ie Of-white solid. Ms (ISP):
207.1 ([MtH]) Exanple 17 4-[2-(3,5-Di e F G- phenyl)-ethyl ]-1Hi m dazol e
cy.N 20CE In anal ogy to exanple 5

(1-trityl- Irhgabeayde eramplyd petriylt JH-pheaptiohyienetioildpliisehen¢ aed dierhyl GRS

473659-21- A@@%G@@Q@P@%‘M&Hg@wﬁh@' &Eﬂleﬁé?ﬁ%é@d%m dn 3pgkctbgn, gonvert ed
to 412-(3,5-dich oroB h%jlgl 1 im dazol’'e. O f-white solid.
i

S
(1SP): 241 xlgprpheny]) st olp. i Wijdte ligh MRt PR ZOFFLGEMﬂﬂzbl e
5

Example 12
4.f2+(3~Fluoro-phenyi)-ethyl]-1H-imidazole

N
)
H

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
10 (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]1")

Example 13
4-12-(3-Trifluoromethyl-phenyl)-ethyl]-1H-imidazole

N,
o
E/

E
F

15 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]™)
20 Example 14
4-[2-(3-Methoxy-phenyl)-ethyll-1H-imidazole

N
g
¢
H
O
N

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-



WD 2008/ 074679PCT/ EP2007/ 063585 - 38 - a) 2-Meth 5-phenethyl -im dazol-1-ol
To a solution of nitrosoniumtetrafl uoroborate (0.564g. 4. 83 mml) in
acetonitr ) 4-phenyl - 1- but ene was added at -30C m xture was
stirred f‘é’lr"%ﬂe(ﬁﬁ”%ﬁmat this tenperature, then 0.5 m of P%’tng?%v@@’gdded
carefully. At room tenperature saturated7amoni um chl ori de sol uti on was
added and the acetonitrile was evaporated in vacuo. The pH of the renaining
aqueous  soll&t(P-oretivry-phd yiseddllt bl-ieiderde. Qfftwhi shitl MSAMRIM036f sodi um
hydr oxi de Qg\q+g{ract ed with dichloronethane. The organic |ayer was 10
separ at ed, over magnesi um sul fate and evaporated. The residue was
purified using flash chromat ography ¥@ng 14i chl or onet hane/ net hanol = 9:1)

2 Vet 1 - 5 phenet hy1: Tiei o pasefdidon MR pTbgpdiao (1) D

2- met hy1- 5- phenet hyl -i m dazol -1-ol £%,20 g, 1.0 mvol) in nmethanol (3.5 m)
titanium(l11)-chloride solution (2 5 , 159 was added and the m xture was
stirred overnight at room tenperat ure) Fi st saturated sodi um bi carbonate
sol ution then diluted sodi um hydroxi dg_gol Jti on was added to achieve a
basic pH The m xture was extracted “@" wi t h di chl or onet hane, the
conbi ned® organic | ayers were dried ove rragne5| um sul fate and evapor at ed.
The resi duén waéogyune;fanqﬂebm-aﬂlylurm itihdaeoel-oB QY- ph skpB B io hamalnanenat hanol

9:1) to soI Exanpl e
19 255- Phexgggg?@f dvé'ib‘?ac tﬁ%d‘{gﬂuoﬁ %ﬂ’é)g%%?@lﬁcgygﬁwééé‘fnyl guani di ne
(1b34g 13c<2nwrmd1)o4hza$nﬂ’tdmyd)rhathmnpmmktml? )IH lﬁﬁdéd.i’blCOEig?]E yellow de (7 )
1- brorno-4 2 2+g, 6.6 Mo in dinethylformam de (7
was added é'ﬁtbg@é E)Ieg t%ér)gbe s”@t?rred overni ght at roomtenperature and
t hen 30!t he sol vent was evaporated. Upon addition of ethyl. acetate/heptane
(1:1) a white solid was forned that ﬁ*@%%ered of f and washed wi th ethyl

8

acet ate/ heptane (1:1). After drying [/ 074679PCT/ EP2007/ 063585 - 39 -
4-[2-(4-Chloro-phenyl)-ethyl-1H-imidazole

N
g/

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

15 (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+HT

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

N
H

Cl

20 o
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
([M+H])
25 Example 18
2-Methyl-5-phenethyl- 1H-imidazole



in vacuo the solid was dissolved in a mxture of concentrated hydrochloric
acid (2 m) and nethanol (4 m) and stirred for 2.5 hours at 85C. The

sol vent ted and the residue was purified by phy
Faanipee cChERIIRGSR

(col um: Hash-NH, from Separtis; eluent: eth

acetate/ nethanol=1:1) to yield a light -y&low solid (0.063 ng, 5%; M

(El'): 5 187.2 (M4). Exanple 20 4-(2, 3-Di chl oro- phenoxynet hyO- 1H hni dazol e

a) 4-(2,3-Dichloro-phenoxynethyll-1-trityl-IHimdazole 10aa To a stirred

sol ution of, ﬁmggﬁ@gpﬁg%g%kpﬂﬁﬁéﬁﬁx;ﬂ1FLinidazole (400 ng; CAS 103057-10- 9)
4bwr (5 ni) u

at r.t. in nder an argon at nosphere were added
2, 3-di chl orophenol (273 ng) and | C2GR
heated to 80C for 5 hrs, then cool edyto- diluted with EtOAc and washed
with 1 N NaOH The aqueous phase was®1l5 baeck’extracted with Et0Ac. The
conbi ned organi cs were washed with HI0 an&kggine dried. over

\ MySOA4,
filtered and2cOMEen Pt Birgs R borBaULIoNed 8 ool Brcpipnigicdfn
chr omat ogr ahy-phsisi-i1 ofit@Rl was Qi @i £ M30°C CHE raRexaRas stirryiet PhexanediEt OAc 1: 1)
;[M?i ? ng O|4|- Eggﬁggitglllegtgl r_? r()%;tg{]cgfn \%a)f(%-gxfeai[s Q%(cleé&%ﬁq%]l‘yt tlr_o%{:nl- tlcg;pgr%tzugé gat&%t%?i ") as
4- E 2, 3- (Ej)i Cbin@fdhixﬁﬂ&lﬂl@)ﬁﬁﬂ'ﬁ:ﬁdﬁlj/cllr% washdided gazat eceaﬂlltrir@Tv@s (’?ﬁb.};ﬁd’f&t@ﬁi isugpensi on of
4- (2, 3-di chl or g- phenoxynet -1-trityl-1H.im dazol e (150 at r.t. in
ot hanol (> e p AR AETR T b bt WA ARG ot s S B the o5
m Xt ur e wasf helatretlydroxide bhdixxtfaoted Gvithrdich idtbefetin B CBRtdr gdngdlatep wlaeave an
off-white solid.. This was taken up.in saturate ueous Na2C( nd
oxtract A et ousr R Rt R R RS TSR LRG0 yson,
filtered afidshchnoenbgapledSiFhdictloudecthroduethamals= puy fof vieddahyff-edlita naiid
chr omat ogr L 1 . i - CH2O 2 -> - 40 - CH2C12/ MeOH 4:1) to
give 4-(2,gﬁg%%%?%%gﬁgﬁgﬁgk%géﬁﬁ@?¥ﬁlQLinidazole (65 ng) as white solid. M5
(I1SP): 243.4 ([ MtH] +) Exanpl e 21 4-(2-Et hyl - phenoxynet hyl)-1Hi m dazol e

b) 2-Methvl-5-phenethvl- 1H-imidazole

To a solution of 2-methyl-5-phenethyl-imidazel-1-01 (0.20 g, 1.0 mmol) in methanol (3.5

(385 ng). The reaction m xture was

15

ml) titanium(I1I)-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
20 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
25 5-Phenethyl-1H-imidazol-2-ylamine

N
©/VE \>~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 dimethyiformamide (7

mi) was added at 0°C. The mixture was stirred overnight at room temperature and then
30 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



(NeN H-0 5 In analogy to exanple 21 4-chloronethyl- 1-trityl-1Him dazole
(CAS 103057- 0-9) was reacted with 2-ethyl phenol and then converted to
4-(2-et h%\//h,- oxynet hyl ) - 1Hi m dazol e. \Waxy off-white solid. M5 (_I SP) :
203.1 (1 ﬁﬁ%‘i”déﬁam e 22 4-(2-1sopropyl - phenoxynet | iREICEPLITI0MSERT01 O O

In anal ogy to exanple 20 4-chloronethyl-4gtrityl-1Him dazol e (CAS
103057-10-9) was reacted with 2-isopropyl phenol and then converted to
4- (2- i sopr opyheysitbaetives Biskglvedlib a biixiugd cvatawaldydafchtoMiatie (sahj d. M5

| SP): 217. +) Exanpl e, 23 oo .
El- ( 22 Trifl u‘%@ird gl[rlrggﬁlﬁl £4p%1‘3n38§§ﬁ%%§?)2§1}ﬁ“ﬁﬁt§32%ITQ"“GOE?‘E“I“ﬁ‘s AREPGEY A8 exanpl e
20 4- chl or ofretdvigne Yas prified-byldhiomdagapley (€4S 1 G3RRTFBh NHYESmIBaEtEd W th
2-trifluoraqyel, en..converted, to e o
4-(2-trifluor o%%%?%%&ﬁ%%ﬁé&ﬁ;}ﬁ? PR Tighb il ol Q63818 a%)N8S (Flsp) .
243. 4 ([ MrHBY-2ENENpl e 24 254- (2- Benzyl - phenoviet hyl ) - 1Hi ni dazole Fij\ -0
WO 20081074679PCT/ EP20071063585 - 41.- {gz%%l]al ogy to exanple 20 .
4-chl oronet hyl -1-trityl-1Hirnidazol€ aP 03057-10-9) was reacted with

2-benzyl phenol and then &6h3dtlddro-phehdyrhethyl)-1H-imidazole
zyl - phenoxynet hyl ) - 1H m dazol e. Waxy white solid. M5 (1SP): 265.1 ([1MtH +)

a) 4-(2.3-Dichloro-phenoxvmethyh- 1-trityl- 1H-imidazole

3
To a stirred solution of 4-chloromethyl- 1-trityl- 1H-imidazole (400 mg; CAS 103057-10-
9) at r.t. in DMF (5 m}) under an argon atmosphere were added 2,3-dichlorophenol (273
mg) and K;COs (385 mg). Thereaction mixture was heated to 80°C for 5 hrs, then
“cooled to r.t., diluted with EtOAc and washed with 1 N N aOH. The agqueous phase was

15 back extracted with EtQAc. 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 -> cyciohexane/EtOAé 1:1) to give 4-
(2,3-dichloro-phenoxymethyl)-1-trityl- 1H-imidazole (360 mg) as white solid. MS (ISP):
2433 ([Tt}

20

b} 4-(2.3-Dichloro-phenoxvmethvl)- 1H-imidazole

N
3
L
o
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 m]). The
25 mixture was heated to reflux for 6 hrs, then concentrated to leave an off-white solid. This
was taken up in saturated aqueous Na,COj and extracted with CH.ClyMeOH 4:1. The
combined organics were dried over MgSOy, filtered and concentrated. The crude

product was purified by column chromatography (silica gel; pradient: CH.ClL, ->



Exampl e 25 4-(2- Met hoxy- phenoxynet hyl )-1H-i m dazole O05. In anal ogy to
exanpl e 20 4-chloronethyl-1-trityl-1Him dazole (CAS 103057-10-9) was

react ed wg; - met hoxyphenol and then converted to

4- (2-meth ’r‘%ﬂ@ﬁﬁ%?yrret hyl)- 10 1Hi mi dazol e Of f - whi t e PATHBHOMS3sED] i d. MBS
(I1SP): 205.1 ([Mr1-1]+) Exanple 26 S 40 -

4- (2-1 sopropoxy-phenoxynet hyl )-1H i m dazole cc 15 In anal ogy to exanple 20
4- chl or omet GHLCIYMaGH 13 fobiverd- (23 alcR 1ok EpBerkX3Rodryih Ot R)m Waso 1€ BRGH S W t h

2-1 sopropo e en.converied to

4-(2-1sopr é%%%y%ﬁ%n%%@ﬁ%ﬁ)d-(m%m dazole. O f-white solid. M5 (ISP):
233.3 ([ MtH]) Exanpl e 27 Example 21

204- (2-Tri fl uor onet hoxy- ph thyl)-1Hi pdazole O F In analogy to
exanpl e 20 4-chl oronet hyl -f‘@ﬁ%ﬁ%@%ﬁ%@‘ﬁgﬂ?wl&o3057- 10-9) was
reacted with 2-trifluoromnet hoxyphen?)N and then converted to
4-(2-trifluoronet hoxyphenoxynet hyl) - i zoI e. Of-white solid. M5

(I1SP): 259.1 ([Mmf1]+) 25 Exanple 28 “o
4- (2- Bengyl oxy-phenoxynet hyl )-11-1-i m dazo¥e a)

4- (2- Benzyl,o0xv-,phenox tg |)-1-trityl-1Hjm dazole WO

So0a] oon ey Rt RASERITEE I W esbmet¥iti -trityl- T haicnzale (CRS 103057-10-0) ywas
reacted with 2-ethylphenol and then converted to 4-(2-ethyl-phenoxymethyl)- 1H-
imidazole. Waxy off-white solid, MS (ISP): 203.1 (IM+H1"

10 Example 22
4-(2-Isopropyl-phenoxymethyl)-1H-imidazol

({@

In analogy to example 20 4-chloromethyl- I-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-isopropylphenol and then converted to 4-(2-isopropyl-phenoxymethyl)-
15 1H-imidazole. Waxy off-white solid. MS (ISP): 217.4 (IM+H1D

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

N
2We
9]
F—f—F
F

26 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): 2434 ({IM+H]D

Exampie 24
25 4-(2-Benzyl-phenoxymethyl)-1H-imidazole

®



I n anal ogy to exanpl e 20.

a. 4-t
103057-10-9) was reacted with 2-benzyl oxyphenol to give
) -1-

4- (2- ben oxynet hy trityl-1H m dazol e. e# s oil.

(1SP): %62&%/[0%%]) 5 b) 4-(2-Benzyl oxy- phenoxynet hyl é@&%bﬁ&a?ol e HO
solution of 4- (2-benzyl oxy-phenoxynmeth4y1)-1-trityl-
in MOH (2 mM) was treated with AcOH (0.1 m) and was heated to 70C for

The nilxerpleey1o exeatp e dhtehpranalyl- Twsylcitdeidordd (edS WEHSpubi wesl by

hrs.

hl oronmet hyl -1-trityl-1H i m dazol e (CAS

\%S3

1H i m dazol e (34 ny)

5

col um chropp fe@g\ﬁt%pf'yenggpﬂin\é?alﬁthégc&%ﬁw wwba&w&%%é@g jm dazol e

(11 nmg) as co

orless a

anpl e 29

ous_sol i i
2- (I H | mi dénisiazade. yWﬁéXWbﬁ@%OhéhWFSPMW tonditions as described in

exanpl e 20.b 4-(2-benzyl oxy- phenoxynmethyl)-1-trityl- 1H i m dazole (exanple

A

28.a) was converted to 2-(1H I m dazal - 4-yl net hoxy) - phenol. O f-white solid.
M (1 SP)S 191.4 ([M+H) 20Exanpl e 3d¢xamiple 25

4-(3-Trifluoronethyl - pheaqamh@wﬂne%ﬁxyﬂmﬂ%qmmﬁh&o@@al ogy to exanple 20
4-chl orornethyl -1-trityl-1H hni dazol e

phenoxynet hyl ) -1H i m dazole. Wite $ id.
G

3-trifluoromet hyl phenol and then caos\ tf@o 4-(3-trifluoronethyl -

2008/ 074679PCT/ EP2007/ 063585

O~

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-methoxypheno! and then converted to 4-(2-methoxy-phenoxymethyl)-
10 1H-imidazole. Off-white amorphous solid. MS (ISP): 205.1 ({(M+H]")

Example 26
4-(2-Isopropoxy-phenoxymethyl)-1H-imidazole

N
o
e
O\r
15 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
20 4-(Z-Trifluoromethoxy-phenoxymethyl)-1H-imidazole

O\FF

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)-iH-imidazole, Off-white solid, MS (ISP): 259.1 ((M+HI")
25
Exaniple 28
4-(2-Benzyloxy-phenoxymethyi)-1H-imidazole

a) 4-(2-Benzyloxy-phenoxvmethvh-1-tritvl- 1IH-imidazole

3057-10-9) was reacted with

25

(ISP): 243.3 ([M-H) WO



- 43 - Exanple 31 4-(3-Trifluoronetkoxy-plienoxynethyl)-1Him dazol e I'n
anal ogy to exanple 20 4-chlorornethyl-1-trityl-1Him dazole (CAS

103057-1 reacted with 3-trifl uoronethoxyphen converted
to 4-(3- S}f@?}?o\gfg:r o?rget hoxyphenoxynet hyl ) - 1Hi m dazol e. C%%@Fﬂgé&ggﬁi

(1 SP) 259.0 (I M¥1l-11+) Exanple 32 -42-

[ 3-(1H I m dazol - 4-yl net koxy) - phenyl ] - di nmet hyl -amne 10 In anal ogy to
exanple 20 4-chloronmethyl-1-trityl- m dazol e (CAS 103057-10-9) was
reacted with 3-di methyl am nopheno ] hen converted to [3-(1H i m dazol -
yhri et hoxy) - pheny] I - di net hyl - am ite solid. M5 (ISP): 218.4

([ MF1-1]+) 15Exanple 33 44-(1HIm d %t hoxy) - phenyl Fnor phol i ne  cvo

I n anal ogy to exanple 20 4-chl ororret y1l-1H i m dazol e (CAS
103057-10-9) was reacted with 3-norpholin and converted to 4-

[ 3-(oxy)- phen r phol i Wiite s I SP) 111+) Exanple
34 4-(2,6-B &t y-fﬁﬁ’gwl AL ¢repigrs ol i - tiole (0AS 10308715
was reacted with 2-benzyloxyphenol to give 4-(2-benzyloxy-phenoxymethyl)-1-trityl- 1H-
imidazole. Yellow viscous oil. MS (ISP): 523.5 ((M+HT"

b) 4-(2-Benzvloxv-phenoxymethyl) - 1H-imidarzole

A sclution 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

10 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)-pheno!

e

15
Under conditions as described in example 20.b 4-(2-benzyloxy-phenoxymethyl)-1-trityl-
IH-imidazole (example 28.a) was converted to 2-(1H-Imidazol-4-ylmethoxy)-phenol.
Off-white solid. MS(ISP): 1914 ([M+H]")

20 Example 30

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

N

(;{ F

H a i
F

In analogy to example 20 4-chloromethyl- I-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 3-trifluoremethylphenol and then converted to 4-(3-trifluoromethyl-
25 phenoxymethyl}-1H-imidazole. White solid. MS (ISP): 243.3 (IM+H]™)



25 In analogy to exanple 20 4-chloronethyl-Il-trityl-1H i m dazol e (CAS
103057-10-9) was reacted with 2, 6-diethyl phenol and converted to

4- (2, 6-di p oxymet hyl ) - 1H m dazole. Colorless gil. ). 231. 4
(fl v1+11r‘§6 9%‘}%?]8/ 074679PCT/ EP2007/ 063585 - 44 - Exa‘?r‘%ﬁlfﬁp%’&kgg
4-(2,3-Difluoro-plienoxynetliyl)-1Hint#ba7ole |In analogy to exanple 20
4-chl oronethyl - 1-trityl- 1Him dazole (CAS 103057-10-9) was 5 reacted with
2, 3-di fl uor ophenol and converted t o Exampie31

4- (2, 3-di fluoro-phenoyyat =1Lk d Lhesald (I1SP): 211.1
([MF1-1].) Exanple 36 (gﬁégyﬂndﬁgﬁ%’gggépﬂog’ﬁ%%@mg{‘ff%i“il%sdazo| e 10a In
anal ogy to exanple 20 4-chl or onet W -1l-tehtyl- 1H i m dazol e (CAS
103057-10-9) was reacted with 3, 4- 'chlhenol and converted to

4- (3, 4-di chl or o- phenoxynet hyl ) - 1H 'm ddZole. Ovyﬂ te solid. M5 (ISP): 243.1

([ MtH] +) 15Exanpl e 37 4-(4-Chl oro-3-fl uord~pli enoxynet hyl )-1Hi m dazole In
anal ogy to exanple 20 4-chloronethyl- 1-trityl-1Hi m dazole (CAS '
103057- 10- B amdgyreacigd: M 4-bhdeaidtioyl d-3it §1} Bbiopherio (CahtD306hie) eds t o

& G o or Rarteh LT 0RO BISROUEAGS vl dicd Eh T ERERL £ Uk SmSRLLE- M

4- (3, 4- Di f puoroyphéndxyrehidaxdld. -Qdbiless oiaZ2MISEISP)-258% ([MkH]8nal ogy to exanpl e
20 4-chloronmethyl -1-trityl-1Him dazole (CAS 103057-10-9) was reacted with
3, 4-di fl uorophenol and converted to

4- (3, 4-di f1 uor o- phenoxynet hyl ) - 1Hi r dixdumptel38. Wiite solid. M5 (I1SP): 211.1

([ MFH]) [3-(1H-Tmidazol-4-ymethoxy)-phenyl]-dimethyl-amine
N
-
QL
H o N~
f

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

10

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]")

15 Exampie 33
4-{-(1H-Imidazol-4-ylmethoxy)-phenyl]-morpholine

gl

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)-
20 phenyl]-morpholine. White solid. MS (ISP): 260.3 (f[M-+H]")

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

/N
R

25 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]™)



5Exanpl e 39 5-(Benzofuran-6-yl oxynmethyl)-1}1 idazole In anal ogy to
exanple 20 4-chloronethyl-1-trityl-1Him dazole (CAS 103057-10-9) was

reacted wi, - oxybenzof urane and converted to
5-(benzop%bgﬁggﬁ%ﬁ%xynethyI)-11-1- 10 i ni dazol e. ExanpPETAH2007/063585

4- (3-Chl or 0- 5-fl uor o- phenoxynet hyl ) - 1H-id4fi-dazol e C | In anal ogy to
exanpl e 20 4-chloronethyl-21-trityl-11-1-im dazole (CAS 103057-10-9) was 15
reacted with 3-chl oro-5-fl uor ophenol Esangplec¥nverted to

4'(3'Ch|0r0'5'f|uorOphe”Qﬁ%g%%ﬁ%hﬁ&&ﬁh&ﬁ%ﬂﬁﬁﬁﬁ?Hd%%&@%ﬂite anor phous sol i d.

M5 (ISP): 227.1 ([ MtH )

5- (4- Brono- 2, 6-di net hyl - phenoxynet hyl ) - i m dazol e 20Br I n anal ogy to
exanpl e 20 4-chloronethyl-1-trityl-1H i gdazol e (CAS 103057-10-9) was
reacted with 4-brono-2, 6-di net hyl phengtyaird converted to

5- (4- brono- 2, 6-di et hyl phenoxynet hyl )@rl m dazol e Exanpl e 42

255- (2, 3-Di chl or o- phenyl sul f anyl nmet hy') -F1- i m dazol e a)

5- (2, 3- D ch 9f s RNS WA SHE SR TGE MM bl I Yhicdhn il ARE QN5 71080 s @ 2
5  reacted with 2.3-difluorophenol and converted to 4-(2,3-difluoro-phenoxymethyl)-1H-
imidazole. White solid. MS (ISP): 211.1 ([M+H]™) '

Example 36
4-(3,4-Dichloro-phenoxymethyl)-1H-imidazole

N
A
GE"Q O
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-phenoxymethyi)-1H-
imidazole. White solid. MS (ISP): 243.1 ([M+H]

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

N
a
CE'Q‘O
¢
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 ({IM+H])
Example 38

4-(3,4-Difluoro-phenoxymethyl)-1H-imidazole

Sag

F



A solution of 4-chloronethyl- 1-trityl-1Him dazole (600 ngl; CAS
103057-10-9) in DW (12 nm) was treated under an Argon atnosphere with

pot assi urg, (578 ngy) and 2, 3-di chl orobenzenet hj . The
reacti onrurf‘lsx_(}g@g&\%\gs heated to 80C for 5 hrs, 5 then 2%‘8#%%?’206& ., taken
up in water and extracted with Et 0Ac. TH2-organic | ayer was washed with
water, dried over MgJSO4 and concentrated. The crude product was g)urifi ed by
col urm chr &renadggyap (el 26 €ehlgeamethylddivievit HH-épidagte kan® 103857-10-9) was

cycl Ohexanﬁéa@eg%h%:,éll—aiﬂbgr h¥fol and converted to 4-(3,4-difluoro-phenoxymethyl)- 1H-~

5- (2, 3-di chl or o- phenyl sul fanyl net h |¥1-l-tl’l+tyi-l-l m dazol e” (564 ny) as

of f-whi L& SoRREIE NENTe S MYGSD: £hRh(AbE)) |

5- (2, 3-Di chl oro- phenyl sul fanvl net hyl ) - ni dazole Cl ci In anal ogy to
exanple 20.b 5- (2,3-d ich loro-ph en ylsulfan ylmeth yl) - 1-trit yl-

1-im dazole was converted to Example 39

5- (2, 3-di chl or o- phenyl sulsf@axom@tany- Mo dmhdth @fd Bligsidsdole White solid. 15 MS
(1SP): 259.0 (N+Hr) Exanple 43

5- (2, 3-Di ehl oro- beazenesul ti nyl met hyl ) - rqazol e a)

5-(2, 3-Di chl oro- benzenesul fi nvl net 5 +&'yl - 1-i m dazol e 20G A

sol ution of 5-(2,3-dichloro-phenyR I fanyl nethyl )-1-trityl-1-im dazole (250
ng; exanple 42.a) in CH2C12 (20 m) was cool ed under an Argon atnosphere to
0 and tr eafednalwgytio wetraple BD cr dyerbetnbil orindildl-p86aznp) (CANE3PEatt-Powani xt ure
was stirre rated, S

par 1 ed bycal g BBt O LB Rl S PSR, 1
CH2C12/ MeOMngI8zdy. to give 5-(2,3- WD 2008/ 074679PCT/ EP2007/ 063585 - 47 -

di chl or o- benzenesul fi nyl et hyl ) - 1- tEQami:Ieidﬁ dazole (121 ng) as white solid.
M5 (1SP): 517.3 ([ M+l -1]14) b) o

5- (2, 3- Di chl or 0- benzen&&dChlorg{Sriorgphepnxymediyd-1H-imidazole

In analogy to example 20 4-chloromethyl- 1-trityl- 1H-imidazole (CAS 103057-10-9) was
15 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
ﬁf“@
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-

20

phenoxymethyi)- 1H-imidazole.
Example 42
25 5.(2,3-Dichloro-phenylsulfanylmethyl)- 1-imidazole

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




5a In anal ogy to exanple 20.b

5-(2, 3-di chl oro- benzenesul finyl methyl )-1-trityl-1-i m dazol e was converted
to 5-(2, benzenesul finyl met hyl)-1-im dazol e. VS
(I'sP: %S%&?f)%ﬁ £ Examle 44 P B B0 FR4sE -

105- (2, 3-Di chl or o- benzenesul f onyl met hy+#©iH-i mi dazole a a In analogy to
exanpl e 43, but using 2 equival ents of neta-chl oroperbenzoic acid in the
. first reaction step
5- (2, 3-di chl or o- phenyl sul f anyl net h
42.a) was converted to 5- (2, 3-di #n zenesu Ifo n ylneth yl ) - 1H
imd azo le. 15 Wiite solid. M5 (IS 289%. 0 ([ M+H] ) Exanpl e 45

4- Benzenesul finyl net hyl -5- nethyl -1 i dazole O rN O HN 20 The title
conmpound was prepared in analogy to exangé%gﬂB-using 4- chl or onet hy1- 5-

met hyl - 1- trityl 1H—inidazo|e (CAS 10614 ~7) for the al kylation of
benzenet hi ol

4-(4-Cil orA’o”BW@HW é&hlpam?tﬁﬁlfhg}rtyl Hlvidagple {600 melnf- 68 2 31087/ G-\ i-RPIF

(12 ml) was treated under an Argon atmosphere with potassium carbonate (578 mg) and

2,3-dichlorobenzenethiol (449 mg). The reaction mixture was heated to 80°C for 5 hrs,
5 then cooled to r.t., taken up in water and extracted with EtOAc, The organic layer was

washed with water, dried over MgSO4 and concentrated. The crude product was purified
by column chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 1:1)
to give 5-(2,3-dichloro-phenylsulfanylmethyl)- 1-trityl- 1-imidazole (564 mg) as off-white
solid. MS (ISP): 243.3([Trt]")

10
b} 5-(2.3-Dichloro-phenylsulfanylmethyl}-1-imidazole

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.
15 MS(ISP): 259.0 ((M+HT")
Example 43
5-(2,3-Dichlom~benzenesulfinyimethyl)-1-imidazole

a) 5-(2.3-Dichloro-benzenesulfinvimethvh)-1-tritvl-1-imidazole

20
A solution of 5-(2,3-dichloro-phenyisulfanyimethyl)- 1-trityl- 1-imidazole (250 mg;
example 42.a) in CH2Cl, (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

25 chromatography (silica gel; gradient: CH.Cl; -> CH2Cl/MeOH 98:2) to give 5-(2,3-



25 The title conpound was prepared in anal ogy to exanple 42 using

4-chl oronet hy1-5- nmethyl-I-trityl-1Him dazole (CM 106147-85-7) for the

al kyl ati | orobenzenethiol. - 48 - Exanple 4

4- ( Naphl ﬁﬂ?%%gmiflggul fanyl met hyl ) - 1Hi ni dazol e The ti %F'lé’mc’%@{”’%ﬁﬁﬁg was
prepared in anal ogy to exanple 42 startMﬁg f rom napht hal ene- 2 t hi ol .
Exanpl e 48 Benzyl - (H 1-i m dazol -4-y1)-am ne hydrochl ori de a%

N-(1-Tri tyﬁl@ﬁrpw@%@z@ﬂuﬂmwwhﬂéﬁztézrﬁldelmlwoird1a1 B6) tvigie sefid. MSISP):

4- am no- 1- gqyqu zole (0.30g. 0.92 mmol) in dichloronmethane (4 m) were
added sequentially triethylamne (0.19 m, 1 37 mmol) and benzoyl chloride
(0.13 M, 1.12 innol). The reaction m xture was stirred at roomtenperature

for 30 WW]b§BQQ3d@ky%ﬂﬁth%m%Qﬁﬁb%gﬁpﬂﬁ@h@&gﬂggd washed sequentially with
wat er, saturated aq. NaHCO3 solutlon mater and saturated brine. The

organic layer was separated, dried o 15 sodi um sul fate and concentrat ed
in vacua. The residue was purified hﬁbnatography on silica gel (eluant:
met hanol | di chl or omet hane 0: 100 to 10: QOEigfmyleld the title conmpound as an
orange solid (0.36g. 929 ; M (ISP): [ MEHr) . b)

Benzvl - ("1-trityl- 1Hi dazol - 4-y1)-anm ne 0 a sol ution of

N-(1-trityls 2kblogy daaehnple 301H SHéﬁzcanhldm b@z@&gulﬁ@yiﬁ@thmm -JritiyiRl-imidazole
tetrahydro t:h hy

(0. 160 %E g&‘feg'tgd Iﬁ} (%%lc%gogﬁ%%RQJn%iu?ﬂ%%gthEfll) 17 'mg&‘ﬁz%ie wtgmﬁa g{ﬂ our's.
t hen cooledﬁfbiﬁédﬁﬂﬂeﬁbérature and mater added dropwi se. The mi xture was

stirred at roomtenperature for r@a Aand then extracted with ethyl
acetate. The organic |ayer was se ara , mashed

10 5-(2,3- D1(:11101'0-beuzenesulfonylmethy[) 1H-imidazole

N
@CI
In analogy to example 43, but using 2 equivalents of meta-chloroperbenzoic acid in the
first reaction step 5-(2,3-dichloro-phenvlsulfanylmethyl)-1-trityl-1-imidazole (250 mg;
example 42.a) was converted to 5-(2,3-dichloro-benzenesulfonylmethyl)- TH-imidazole.
15  White solid. MS (ISP): 291.0 ([M+H]")

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

=N 3
HN‘;:)\/S\Q

20 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-Chioro-phenylsulfanybmethyl)-5-methyl-1H-imidazole

N\ s
HNW/)\/ ol
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.

25



WO 20081074679PCT/ EP20071063585 - 49 - with water, dried over magnesi um
sul fate and concentrated in vacuo. The residue was purified by

chromato ilica gel (eluant: nethanol/dichlor 00 to
10: 90) t%{gB /39%3?1)2 title conpound as a white solid (o‘pﬁﬁ‘%aﬁ%%%

(1SP): 416.5 ([MtHr). 5 c) Ben zyl-(1H-##tdazol-4-yl)-anine hydrochl ori de
OtH Ben zyl-( 1- trityl-1Him dazol-4-yl)-amne (0.15g. 0.35 nmol) was
dissolved in a 4 Msolution of 1-I|CExampiti4fxane (5 nml). The ni xture was
stirred at roomtenper grated in vacuo. The
residue was triturated %gNg?lﬁgélelt?g yﬁ/glug glﬁ{eiﬂplnlt[? g%lorrpound as an
off-white solid (73 ng, 100%: Ms (I1SP): 1F#\4 (1MrHr). Conpounds of
exanpl es 1-48 are new. Conpounds FKMEB‘S A- N are known. Exanples A -
N 15 Additionally the follow ng k@@frrpounds were prepared as TAARL
agoni sts usi ng procedures anal ogous to those descri be above: A

5- Phenet hy Tha Htl¢ earaperoidevas Ohpowd ig aggogy)to Brample 42 starting from naphthalene-2-

5- (2- Phany by ropyl) 1H i m dazole (CM 86347-25-3) C.

1- (1H- 1 m dazol - 4-y0- 2- phenyl - et hanol (CM 79928-10-2) 20 D:

5- (2, 2- Di phenyl - et hyl ) - 1H i mi dazol e Fxamgle$2390- 63-6)  E:

4-(2-m Tolyl -ethyl)-1H i m dazole (CM 79928-27-1) F. 4- [2-

(2, 6- Di met hyl - phenyl ) - etgay Ak firtshsaAazal x?-aﬁmvéﬂ daed) G

4- (Bi phenyl - 2-yl oxynet hyl) -'1H-i m dazol e (CM 527696- 96- 4) H:

5- (2- Met hyl - 2- pher, I im dazgl e (Beil stein Registry Nunber
4407995) 28 HOERHYE ) - 11 - 1-i mi dazol e (CAS 27325-27-5)
4-(

4- 0-

4-(

2- Fl uor o- phenoxynet hyI) 1H-| m dazol e (CM 401-45-6) K
P-8) L:
’322-21- 0)

Tol yl oxynet hyl- 1H i mi dazol e (CAS 76 7
3- Chl or o- phenoxynet hy0- 1H-i m dazol e @

0
o

10 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.
NaHCO; solution, water and saturated brine. The organic layer was separated, dried over

15 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]").

20 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 aluminivm 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



M 4- (2,6-D methyl-phen oxynmethyl)-1Hi m dazole (CM 771450-63-6) 30 N
5-Meth yl1-4-ph enyl sul fanyl net hyl - 1Hi m dazole (CM 700355-78-8) dains 1.
The use nd of formula | wherein Ris hydro al kyl or
am no.). %?O%B??%al r, -01-1(I ower aI kOxy)- or - EPJ&%@ is -ql2,
-Qi (1 ower - agl ower alkoxy) -0-, -S-, -4%€0) - -S(0)2 or -C(lower alkyl)2-;
Ar is phenyl, napthtyl or bennfura%% whi ch rings are substituted by one
or nore subéhivairsndiied aver megneaiumy W qehedg@wptr@t@ﬁm wiciknghotesidgoees al kyl |

| ower al ky m&pﬁ éh%ﬁgto%}égﬂ%ﬁ)ﬁﬁ& n%eh@ &ggmea:.mpamﬁl okaﬁa&haﬁ %ﬂﬁfo @l koxy

substitute hal ogen r'ox am no

phenyl , berﬁQ?&’l) th@-ﬂﬁéﬁ@va%’r%ﬁh’ﬁﬁ%@@m b, M%%d\ﬁs élﬁPb%@ﬁd addl tion
salts for mlqg@paratlon of a nedicanent for the treatnent of depression,
anxi ety d| sorders, bipolar disorder, schizophrenia, Parkinson's disease,

Al zhei mer' s_di sea e,3|I m grai ne, sybstance abuse and eating
di sorder’, € Lloir Mﬂ@&@@#ﬁ-or di sorders and mal functi on of

body tenperature honeostasis.

CiH

M
N
WA

Benzyl-(1-trityl-1H-imidazol-4-yl)-amine (0.15 g, .35 mmol) was dissolved in a 4 M

solution of HCl in dioxane (5 ml}. The mixture was stirred at room temperature for 90

min and then concentrated in vacuo. The residue was triturated in ether to yield the title
10 compound as an off-white solid (73 mg, 100%); MS (ISP): 174.4 ([M+H]").

Compounds of examples 1 - 48 are new. Compounds of examples A~ N are known.
Examples A - N

15 Additionally the following known compounds were prepared as TAAR1 agonists using
prbcedures 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: I-(1H-Imidazol-4-yl)-2-phenyl-ethanol (CAS 79928-10-2)
20 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)
25 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 802322-21-0)
M: 4-(2,6-Dimethyl-phenoxymethyl)- 1H-imidazole (CAS 771450-63-6)
30 N:5-Methyl-4-phenylsuHanylmethyl- 1H-imidazole (CAS 700355-78-8)



' 2. Conpounds of fornula I, wherein thé conpounds .are

442-(2-chloro-Pitenyl)-ethyli-IHindazdie

442- ( 2- met hoxy- ph=34) - et hyl 1- 1H:i midggpte

442- (3-chl or o- phenyl) -et hyl | - 1H i m dazol e

442- (3-fl uoro- phenyl)-et hA-111-i m dazol e

4-[2-(3-trifluoronethyl -phtnyl)-etbyll4Him dazol e

442- ( 3- met-hoxy- phenyl) -et hyli-1Hi m dazol e

442- (4-chl or o- phenyl )-ethyl] -1Him d

442- (3, 5-di chl oro-phenyl)-ethyll-1Himdazol e -

4-( 2- phenyl butyl)-1Hi m dazol e or 5-(2-phenyl-propyl)-1Him dazol e.
2, 3- |k Qr PRGN S iihila LH- | mi dazol e S

2, 3- 1 uor o- phenoxynet hyl ) - 1Hi m dazpl e

3, 4- di chl or o- phenoxynet hyl ) - 1Hi 1ji daffol e

4-chl or-o-3-fl uoro- phenoxynethylFaikkvnhpazole :

benzof ur an- 6- yl oxynet hyl ) - 1H-i ni dagol e 4-o- tononynethyl 1H i m.dazol e

3-

2-

2,

chl or o- phenoxynet hyl ) - 1H-i mi d& gr

f 1 uor o- phenoxynet hyl ) - 1Hi:nmi dazp

3-di chl or 0- phenyl sul f anyl net hyIP)!=';! i mygdazol e :
4% (4- chl or'o- phenyl sul fanyl met hyl ) - 5- net hyl -1 Him dazol e
4- (napht hal-en- 2-yl sul fanyl net hyl ) - 1H-i m dazol e or '
5- et hy kyidrgdbienyl sul f anyl met hy1- 1H-i m dazol e, A process for preparation
of conpounds of formula | according to claim2, which process conpri ses a)
deprotectl ng .,a .co gg,!m#,a Il to a corrpound of formla ‘ |
2/ 8:, 05R02- %d@@m ngé&&h% efinitions are as described above, or bh)
hydr ogeg@mlmam@ﬂe&aﬂhﬁr}}mﬂ@mt@d& conpound of fornula ,
YR i ~CH, -CH(lower allyl-, -CH(lower alkoxy)-, -0, -8, -S(OF, -8(O%- ot

..C(loweralkyl}z" .

Ar is phenyl, napfhtyl or benzoﬁxranyl wh:ch rings are substituted by one or
' more substifents, seleoted from the group conmstmg of lowsr alkyl Tower a]kyl

4- (
4- (
4= (
4-(
5-(
4-(
4- (
S5- (
4-(

substituted | - . o o ) o
‘by haio gen, belogen, lower alkoxy, lower alkoxy substituted by halogsn, hydroxy, amino,

di-alkylai:ﬁnc, mozrpholinyl, phenyl, benzyl or by O-benzyl:

“or pharmeceutically suitable acid addition salts

for the preparation of a medicament for the freatment of depress:on, anxiety- dzsorders, ‘
bipolar disorder, schlzophrema, Parkinson’s R
disease, Alzheimer’s disease, epilepsy, migraine, substance abuse and eating disorders,

disbstes, diabetic complications or disorders and malfunction of body temperature

homeostasis, .

2. Compow-ads of formule I, wherein the compounds érg
. 4—[2-(2-chlom~phsnyl}-ethyl}-IH-imids.zole
4-]2-(2-methoxy-phenyl)-ethyl}-1H-imidazole
4—{2-(3-chium-phenyi)-ethyl]-1H—iﬂﬁdazolc
4-{2-(3-fluoro-phenyl)-sthyl}-1 H-imidazole
4-[2-(3-trifl noromethyl-phenyl)-ethyl}-1 H-imidazole



and_deprotectihg according to step a) to a conpound of formula -1~
wWhirfedn1 202i2008s defi ned above and RZLMShydrogen, |ower al KYCTEP PEOWDE3 585
al koxy, or c) alkylating a conpound of fornula Printed :12-02-2009° PCT/EP
2007/ 063 585 Ar ix to a conpound of fornula Arll-2 and deprotecting
according to step a) to a conpou gt formula Arl-2 wherein Ar is as

defi ned above; or d) reacting a conpound of fornula a

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
4-(2-phenyl-butyl)-1 H-imidazole or
5-(2-phenyl-propyl)- 1H-imidazole,
4-(2,3-dichioro-phenoxymethyl)-1H-imidazole
4-(2,3-difluoro-phenoxymethyl)-1 H-imidazole
4~(3,4-dichloro-phenoxymethyl)-1 H-imidazole
4-{4-chloro-3-fluoro-phenoxymethyl)-1 H-imidazole
5-(benzofuran-6-yloxymethyl)-1H-imidazole

{ | 4-o-tolyloxymethyl-1H-imidazole
4-(3-chloro-phenoxymethyl)-1 H-imidazole or
4-(2-fluoro-phencxymethyl)- IH-imidazole.
5 -(2,3—dichloro-phenyisulf‘any!methyl)-1—imidazoie
4-(4-chloro-phenylsulfanyimethyl}-5-methyl-1 H-imidazole
4-(naphthalen-2-ylsulfanylmethyl)- 1 H-imidazole or
S-methyl-4-phenylsulfanylmethyl- 1 H-imidazole,

3. A process for preparation of compounds of formula I according to claim 2, which process

coraprises
a} deprotecting a compound of formula
{ - g
Rl Y AS

O
G

N

I

to a compound of formula

o/8: | 05-02-2009;



: and corrpound of formula ArOH X to.a conpound of formula 4/8
@”’WZ%QQ"Q 0911-3 and deprotecti ngLi&ording to step a) (RO HECRANGI0RS 5$5;?
fornmula wherein the definitions are as described above, or e) reacti ng a
conmpound of formula Xl I acetonitrile to, conpound of formula HO A's

ArXl'l11 and renoving the hydroxy group e? a conmpound of formula

RZ

]
R1
\X/ YN‘A?

wherein the definitions are as described above, or

b) hydrogenating a compound of formula

to & compound of formula

e Q

)2
iI-1

and deprotecting according to step a) to a compound of formula
N=\
r\\/NH
Arm TR? -1

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

c} élkylating a compound of formula

¥8: 05:02-2009,



-Nﬁ Al-4 wherein Ar is as defined above, or 1) reacting a conpound of

f Brinigcda 12-03-20Q%d:  12- 02- 2009CLMS' PCDLRRSR007/ 063 585 - 9- C pCewWiEM 28(7/083 5851
conpound of forrmula ritt H2N R to a conpound of fornmula and deprotecting -
to a compound of forrmula NH2 |-5 whe§di'n Ris lower alkyl and Ar is as

descri bed above, or g) reacting a conpound of fornmula and a conpound of
formula ArSH X

to a compound of formula

O\,O 3

NN e
-5
/N

\\N

~o
A 12

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

AN
. N
\O . '
' Ar 1.2

wherein At is as defined above; or

{ d) reacting a compound of formula

el
c,

XI

and a compound of formula
ArOH X

to a compound of formula

48 | 08-02-2009;



to.a.compound..of formila - 5-6 - 11-4 __and deprotecting according to step .
E” Téda W of fornula wher eiGLMB| i s as defi ned abovRCTHER 2D07/063 585:

oxi-di zing a conpound of fornula 11-4 to conpounds of forrmul'as  and
deprotecting according to step a) to conpounds of formulas o,
- 54~

wherein the definitions are as described above, or

¢) reacting a compound of formula
Af/\\\/\\

with acetonitrile to a compound of formula

Ar '

and removing the hydroxy group to a compound of formula

X1

(
A
A/\J—j 1.4
wherein Ar is a¢ defined above, or
f) reacting a compound of formula
Br
Ar © X1
5/8.

05-02-2009]



! wherein Ar is as defined v and -57- i f \
E’(S’H%%’r't?lzn%g”?ﬂ@gcorrpounds obt ai ned i har maceutical |y acc@&ﬂgf’e?%?a@s 585;
addition salts. 4. A nedicanment containing a conpound of formula | as
disclosed in claim2 for the treatnent o£ depression, anxiety disorders,
bi pol ar disorder, attention def| cit hy;fe activity disorder, schizophrenia,
Par ki nson' s di sease, Al zheiner's di sease, epilepsy, nigraine, substance
abuse and eating disorders, diabetes, diabetic conplications or disorders
and mal funqt.' on_of bcg%fl n@er ature honeostasis. 5. A nedicanent according
to claim 4 PO CHRPTLS AT of depression, Parkinson's disease anxiety and
attention deficit hyperactivity disorder (ADHD). 6. Use of a conpound of
formula | as disclosed in claim2 in ffffe manufacture of a nmedi canent for
the treatnent of depression, anxi eti_yN hgprders, bipolar disorder, attention
deficit hyperactivity disorder, schr zophreni a, Parkinson's disease,
Al zhei nmer' s di sease, epilepsy, mgraifle, Osulpgt ance abuse and eating"
di sorders, diabetes, di abeti c conplications or disorders and mal function of
body terrpe ature ho 0 7. The use of claim6 for the treatnent of
depr essi on. *io‘é‘?%"ﬁgge é’ §ease anxi ety and attention deficit hyperactivity
di sorder (ADHD).

£,

HN N

jav

N

¢ Ar XV

and deprotecting to a compound of formula

Ar I.5
wherein R is lower alkyl and Ar is as described abovs, or

g) reacting a compound of formula

( 2~ O

X1

and a compound of formula
ArSH X’

to a compound of formula

6/8. 05-02-2009;



Printedt 12:02-2000) - CLMS)

/8.

._g‘é;

e A
S0
7
Ar -4
and deprotecting according to step a) to a compound of formula

AN

e
LS

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

h) oxidizing 2 compound of formula

A
=0

Ar/

I1-4

to compounds of formulas

N

A 1.7 or Ar

o, == =
i © g
I-8

wherein Ar is as defined above; and

P N O | o O
AC:;\SJWJ II-5 or :‘}jg}ﬂ}v II-6

and deprotecting according to step a) to compounds of formulas

'PCT/EP 2007/063 585!

05-02-2009;



-57-

if desired. converting the compounds obtained inte pharmaceutically acceptable acid

addition salts.

4. A medicament containing a compound of formuia I as disclosed in claim 2 for the
treatment of depression, anxiety disorders, bipolar disorder, attention deficit hyperactivity
disorder, schizophrenia, Parkinson’s disease, Alzheimer’s disease, epilepsy, migraine,
substance abuse and eating disorders, diabetes, diabelic complications or disorders and

malfunction of body temperature homeostasis.

5. A medicament according to claim 4 for the treatment of depression, Parkinson’s disease

anxiety and attention deficit hyperactivity disorder (ADHD).

6. Use of a compound of formula I as disclosed in claim 2 in the manufacture of a
medicament for the treatment of depression, anxiety disorders, bipolar disorder, attention
deficit hyperactivity disorder, schizophrenia, Parkinson’s disease, Alzheimer’s disease,
epilepsy, migraine, substance abuse and eating disorders, diabetes, diabetic complications or

disorders and malfunciion of body temperature homeostasis.

7. The use of claim 6 for the treatment of depression, Parkinson’s disease anxiety and

attention deficit hyperactivity disorder (ADHD).



