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WD 2007/ 085556 PCT/ EP2007/ 050441 -1 USE OF
4-1 M DAZOLE DERI VATI VES FOR CNS DI SORDERS The present

WO paegisesn rel ates to the use of conpounds of POT/ERRE7/650441

RNR2 (Rn A "/I N | wherein 5 Ris hydrogen

hal ogen, |ower al kyl, | ower aﬂkoxy, hydr oxy, phenyl,
S-phenyl or 0-phenyl, which are optionally
substituted by | ower al koxy or hal ogen, or is

benzyl oxy, C(O Ol ower alkyl, cycloalkyl, or is |ower
al kyl or I ower al koxy substituted by hal ogen; Ar is
aryl or heteroaryl, selected fromthe group consisting
of phenyUSEGRPMIIDAZGIE PERIVATIVES MORTNSIDESORDERS

di hydr obenzofuranyl or pyrazolyl; R/R' are

i ndependently from each ot her hydrogen, hydroxy, |ower
al kyl, lower al koxy, or are phenyl or benzyl, which

35 SRRt B2 S BB o e OO

pharmaceutical |y active saltgl racem c mxtures,
enantioners, optical isoners x Fjauﬁoneric forms for
t he preparation of nedR hr £ he treatnment of
depression, anxiety disor br~pwol ar di sorder,
attention deficit hyperac
¥ s-rel ated di sorders, psychotic disorders such as
schizophrenia, neurol ogical diseases such as
Rar ki nson'hyddigse dsingemdoweddigdewat dlkexydh wlooxde psersiliciphenyl or
as 20 Al zhej 5. di . il i gr ai :
nypert engt Bt yhiP REEP Gy B LHR A B BMRL Mg hglgeen. or i
such as kaizilogy,di(€0Odlemsy aldylabyetoatkyl, di abetéralkyl or lower alkoxy
conplica&hggén(ﬂgq%hg h_dyslipidem’a, di sorders of
ener gy consunﬁiléh ard assim |l ation, disorders and
Aal f unct isanyl of hitexbarylt selepted ditonr thelpoogostnasiisg of phenyl, naphthyl,

di sorders q{ l.eep and cifr.cadi.an_rhyth and .
in S1, BGRoANS T,Sd.lhy 0 &z&\iﬂ%@y&r epyé%zr?%uﬂ ds

cardiovag%b a i'sorder
&i/8¢1 osedteiimddpen dantlg flonaeah lotioarh ydorgpoundsoxy, bescalkieldwer
for exanELe in the beIOM/nenIi n?p refere

enct osedn b it T e HSRP LR 1T apt BRI SGtrueBpY hatogen;
Bxanpl esishyd@geandlodér alk0 are new.
n is1,2,3or4;
and to their pharmaceutically active salts, racemic mixtures, enantiomers, optical
isomers and tautomeric forms for the preparation of medicaments for
the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-related disorders, psychotic disorders such as schizophrenia,
neurological diseases such as Parkinson’s disease, neurodegenerative disorders such as
Alzheimer’s disease, epilepsy, migraine, hypertension, substance abuse and metabolic
disorders such as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular
disorders.

Some of the compounds disclosed in formula I are known compounds,
described for example in the below mentioned references, or are enclosed in public

chemical libraries. Compounds of examples 1 — 23 and 44 - 80 are new.
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WD 2007/ 085556 PCT/ EP2007/050441 -2 It has been found
that the conpounds of fornmula | have a good affinity

WO 0000/085556 ace ami ne associ ated receptors ( TAARBJT/EP2007/050441

especially for TAARL. The cl assical biogenic am nes
(serotonin, norepinephrine, 5 épinephrine, dopam ne,
hi st am n ' t jjtears
" St art s Phah tRPILAI B oAb AARTY Ly
Jieity tethetthes amirerdscstatrdagespters (TMRE), apetihlby for TAARI.
degradation and reuptake after release are tightly
regul ated. An inbalance in the |levels of biogenic
am nes i Shkelasnivalttoo depia amsipenserot@in gror¢fhirephaineer ed
n [ C
Féﬂg{h % &;é;ca%ﬁgy %qgé%@ggla? %Echjtzgg ﬁg%é as %&%tﬁn%ﬂﬁtters n
dwrcpmﬂnaidmd petiphaal-cavdusdysterad & . iheln esitl{eFAsind storage, as
. overl i ' [
T L 3ehr oo e Bt T B AROLAAK P RRETLAG
sulbrda]ce i E‘ae levetsalf bi@tmlo amifdses Knasvi todeudgopsiblerfanthee,
h tr
%ﬁeré’&‘ﬁ{%ﬁ %tpe%é(gﬁ%&‘e? many Qéﬁlr??]g#l&gﬁ&{n}gtrlgo %%é}”}x@efeconé%gss
gﬁmeilogéﬂquslammmrcdnmminsls tthaso- czﬂktd$nac<ailmblesg'ﬁmﬂ) cigaificaedy
[)6<-:]rIaH w1‘E ttﬁg Ic%ssgéégél%ggqlg éﬁl?ﬂ%s It gr(ﬁg%&rdduﬂléenq ttaﬁ)ohs%r S
@lﬂj@élﬁﬁ@ﬂ 1@&1&2&0@1@1&[@& iR p-6eadink] Bphehyl&BylafmiRNt i on
deficit dé/oper activity disorder, mgrai ne headache,
PP RMIRGOH OGP RAEHES and (iR BYESEY it 1e AR M@HR Agvous
cliseear &t eﬁeﬂaﬁy %]wer L::%ls ﬁlah(%[hgm&dl% eﬁﬁéa&ﬁ%éé
rece%pﬁors been pot hesi'zed base 20 on
anat %wsr%gu&ﬁ@a ¢ keenil @?Qc%fer yaiiopy psyshfriraiisrgsesilike s

schioB B deﬁmgﬁ’ [7150d OF BBEr FBRARS Tike gcthn]Eﬂ-)ll deficit
Accordi ngly har nacol ogi cal effects of TAs were

bnerasgiady fi]éOIBi@f r%lﬁraéltf‘elt?aﬂﬁﬁhéu%%kmﬁ@ pdisgasqibhaance abuse

Eﬁ?&é‘dtﬁigrdYsoPJerﬁs%‘js' cal biogenic am nes, by either
tr| t hei r rel ease, |nh|b|t|g%1the|r reupt ake or

@rrzol@gg st TAgPesifie Feceniersmhagd abpresh hypethesiged based
[)1519 at@orall -&Eh%tevﬂl aﬁﬁ%qggblgém%'sg& ih 'tﬁ@@NlS%f ‘ﬁ‘hfnﬁng he

recent identificatrfon of “several "menbers a novel

tthpthgr memngghgRY), 1 1{ Hccpidarady. 4bg marwg@@gla%l éﬁeqt%@%r S
?vl r%"ﬂgﬁ%vehzo i)é]medg&%rtﬁr(ﬁf tHe gzﬁﬁ%\gﬁ Hlecléhl'ngr %B@smal

ncl ud I ng 3 pseu ogene enes 1 n
piogeniaamitss.byridauGanE)e thmh éelwpanlglbﬁé@ thigr rﬁ'@ptake or by

cQpLAl @tnjl ’tv(llapﬁleFroca og@g é?{?g(%pj Iﬁnrhlg_ef“@?chﬁl‘?%%ﬁa' ns 1

|ntro are each other on The 30

S aNBCTy Ot Brarces LgRBHICALTI of SNGIRbGEREETSof a novel family |
e A

an 1 n-de arnmacop e s ari t conpar son
Qﬁd‘Rpﬁ@awmél@m@ (@mludjlag épmulggm@tamétmtgq@@en MEQEpt or s

ElﬁElﬁhﬁlgrlep%eudo gene). The TAAR genes do not contain introns (with one
exception, TAAR2 contains 1 intron) and are located next to each other on the
same chromosomal segment. The phylogenetic relationship of the receptor
genes, in agreement with an in-depth GPCR pharmacophore similarity

comparison and pharmacological data suggest that these receptors form three
distinct subfamilies [7,14]. TAARI is in the first subclass of four genes (TAARI-

4) highly conserved between human and rodents. TAs activate TAAR1 via Gots.
Dysregulation of TAs was shown to contribute to the aetiology of various

diseases like depression, psychosis, attention deficit hyperactivity disorder,
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di stinct subfamlies [7,14]. TAARL is in the first
subcl ass of four genes (TAARL- 4) highly conserved

whedorpessshiuman and rodents. TAs acti vate TAARIPGT/BEPI8a%050441

35 Dysregul ation of TAs was shgwn to contribute to the
aetiology of various diseases’like depression,

05805 Bie FbOR LS, Fligp Y TRAEhL ke MOREEEC
Patdbiohs dnosledi mddbecfond JAARAaindddac hbjghgmténtgl for the

' lic disorders and therefore TAAR
F%ﬁ{eg%ﬁ%l\?sgrmge %%gh potential for the treatnent of

t hes€hdebeadlese isEHepad oteestthercecassthe kbpwkdgd atcert gste amine
gsgoélggg‘i?&gg hhe know edge about trace amne 5
r

associ a eceptors. References used: 1 Deutch, AY.
and Roth, R H (1999) Neurotransmtters. In
Refeckagestsadl:  Neur osci ence (2nd edn) (Zignond, M J.

| o

D R Dl Y. SENRYGR B, GroogTRATKN Al B i

M L. Nendsclenai (ﬁl ‘edny (Zig@00d) MRe $emme it Babartdie §tG‘reRnberts JL, and

appr e r Neur osci . 2,

343- %@%}% @chdf’ Sjg)% ?%S%) tmg\%hnf gﬁ%i) I nteractions

Bet wdengnddoanil hwlo,gll LEtOQh)aR@ﬁaralm dn3ABAmMen happroaches to

schi | vi de u. Rev. Pharnacol.

Toxi %e%?& % ﬁ%’s‘g é\%umﬁa'rl%l %Be%]g and Riss, J. (2003)

Rec efitrlsienel. epme(2081)i Intekmephhﬁwaﬂomogbmaines rebetamnetet and GABA

15 of Prkln nsdl i N ves
m > , g%l 1IL§§V2 V§%%§%é4tnnfll ani os rfyafgl iré%hzg g k260

¥R (Plﬁl&‘ZP MelRies d.i (80Cke Rﬂtf:eratdb&thd)pmmts in the pharmacologlcal treatment

efic eracti Vi d 1

endopfh%ﬁ%ﬁpon X (ﬁsq%et & nl plﬁleﬁ%Y r}9m§s fizr ggaisf g&sg 6

Bsdi Gastdanan) &.XSand [TennocM, Re(d@OZ)(N.éiﬁ%@qen&'at aﬁmwAtrDmes

and er .
OB R PRl Shier s e B TR o nBRY Ul T o .

novedil7€m8R fam | y Trends i n Pharnacol . Sd 26

8 ek, T. A | ackbur n
! 2l i a0 SENFOM, b B AT P g b Dker

7 herlapéem:lms L. hreyHoehermyit (R0A6HAraciissarfCatin tradgunmines inspired by a

Phar mac . 90-97: P rmnt (2001)

For | SWeRGPERL PR uder L T i BT et Nt

AcadBran@kekSi.A. bhd BlackbhurfST. P9@E’DQ3)9¥IrZEE; an e Meuep®eaak targets for

D.D._a Butter , finity

oy R B BT Rerhg: Rt Rt B BPR: Phses i 900

Res. Pietont,385-2 9l 12001) Following the trace of elusive amines. Proc. Natl. Acad.
Sci. U. 8. A. 98, 9474-9475;

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

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

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

13 Parker, EM. and Cubeddu, L.X. (1988) Comparative effects of amphetamine,
phenylethylamine and related drugs on dopamine efflux, dopamine uptake and
mazindol binding. J Pharmacol. Exp. Ther. 245, 199-210;
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11 McCormack, J.K et al. (1986) Autoradiographic
| ocalization of tryptamne binding sites in the rat

wa@pah7dgggscent ral nervous system J. Neurosci. BCT/EP2007/050441

94-101; 30 12 Dyck, L.E. (1989), Rel ease of sone
endogenous trace amines fromrat striatal slices in

B EE R L AT TR o R IRA R S35y ipperurally and
an d foutseadlly distingt s¢life@d)jes Conpet Gitproeineédupdtdsreadptors. Genomics 85,
anphgbagikne, phenyl ethyl amine and rel ated drugs on

dopam ne ef f|l ux, dopam ne uptake and 35 mazi ndol
bi ndi ng. J. Phar macol . Exp. Ther. 245, 199-210; WO

2007(?1%%(8%?&135 g'gsgf taAOR gdé%vef g)n‘EpAbulndF gﬁ%ﬁ?ﬂla Tnd$he use of

am ne assocl at'e
sempatngdsalf Formanal arfdutheir ipb aahdogu tiiadly amptablqbalasrfot thegngfufacture

16YELESh O e SRURERER RSB B05ea UM CR B s e
assmpata«h d@eptbrs‘ oewspeific carrrpotuhés faﬁmgmﬁto th@m@pa nfiformfula I, their

E& f?lré eﬂi? Slksreba Q]fa SR goengJ)urﬁJ[ in af: 4 abrhetg?arlwe tion and

dfequ:rsdaa?;les as e»leﬁtaethetuse af ¢anmpdupds of folmauiarlan ¢haennte] or

?Isevgnctiq%lt (%qllne%seg QITIC Rde nﬂﬁ%‘é‘élfrﬁ %ﬁl E:éycdlso(?gg%g l‘[l)g%q?arf(? éolrhfp attention
dmtd@pmattsvﬂgahmidﬂn steese quﬁecﬂj ddord&rsa ps,yoh dtarrkdmordbﬂs lsud:lhzs

|on and .10 I e|r qg n_as XE as tg
IZO I' enla eur O%O ca ases SUC ar 1M so Fease neur O fé%etner atlve
488 o Tl YHeCoht T o

dfsondlefsn;esls esAkhimess dﬂaxse @pﬂepm,, mgrmneeﬂlypﬁtmmodem,stance abuse
&é?ﬁc 1tsor§grrss s1r1<ét %steené Hls%rdgresr élagetggl @ha%?t% (I:o\frllrt)l}f:ations,
di_may,dbzsls;n&mnia dlSordBI(Sh)Ifzm@gy emnisamprienl lan)di agimiddtion, disorders and

di Par ki nson' s. di seas . .
RalFERETAEPTy Fou LR Al RS S et espaus cireadian rhythm,
ah emdeyaseplal épsidersm gr ai ne, hypertensi on, substance

abuse 15 and netabolic di sorders such as eati ng

di sor 8 re erre RS or(iisI uasti)l%e gt tIh% C&%”B b § & tl(q)e% ]i)fesen? Png%ntl(yﬂ are
dysl i pi di'sorders energ consunp

dq&emohqapsyo]npsmj Paiirden’s daspabe, anmaiefyuanct dtentiof dbfidyhyperactivity
Len F Bﬁhorreost asi s, disorders of sleep and

cry'cad rythm and cardi ovascul ar di sorders. The

pr eferred i ndi cati ons using the conpounds of the

Phepent tiamrebitgsiabvo tanevel 20mgepnésyifomulpsychosi s,

Par ki nson' s di sease, anxiety and attention deficit
hyperactivity disorder (Al he ipvention rel ates

N—t

al so to novel conpoungg)Qf Ts > R1 RNR
N
I
R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, phenyl, S-phenyl or

O-phenyl, which are optionally substituted by lower alkoxy or halogen, or is
benzyloxy, C(O)O-lower alkyl, cycloalkyl, or is lower alkyl or lower alkoxy
substituted by halogen;

Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl,
pyridinyl, benzofuranyl, dihydrobenzofuranyl or pyrazolyl;

R'/R" are independently from each other hydrogen, hydroxy, lower alkyl, lower
alkoxy, or are phenyl or benzyl, which are optionally substituted by halogen;

R’ is hydrogen or lower alkyl;

n is1,2,3or4;
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(RII, Ar N R is hydrogen, halogen, |ower alkyl,
| oner al koxy, hydroxy, phenyl, S-phenyl or 25

we@hesssse which are optionally substituted byPCDREI007/050441

al koxy or hal ogen, or is benzyloxy, C(O O |ower alkyl,
cycloalkyl or is lower alkyl or Iower alkoxy

ﬁJ(F grn%éelﬂt‘%a ggalveAgltsl Isac?{-n}f: m&#urgﬁteﬁgrﬁ%riﬁgrs optical

romt oup consi's
maplhtslwlld tautpyeiid ifcnms witk mlzemxuqatwll of the followm g compounds

h ' g

Al evenau AT R R AR BB e |
éﬂ(R)%Pdlmledwbbenal)kﬁiymlctmo]arléetphecrhlyb or benzyl, which
6 -0ntk onal | v\ SUPst i d by hal ogen; R~ is hydrogen
%r(§16od\2/£e¢1912‘$%?ﬁ{1? %%Puﬁ}%if%‘%lgor 4; WD 2007/ 085556
PCI/HEMROGRNOBD4HLimidgzodnd to their pharnaceutical ly

@g&lc}{%rg@ %ZQS{l)aL]? 1%2&0[@ xtures, enantioners, opt i cal

rs an oneri1c forms, vvlththe exception of
tHi2,6f bmlethpl-bgnaybriddumddazoleS) - 4- [ 1- ( 2, 3-
et hylkphenyl yethyl] -1Hi m dazol e; Dexnedet om di ne
g-bgg%yé%ﬁ%f%@%ﬁlgbenzyl )-1H i m dazol e; Detom dine 5
423,56 thtatteyt ylbenzy)- JHlikHdarotaz ol e

F ORI iR 03200 F

4—(2,5 cﬁe}dollmleill_)e:m&l-)tijglzmid)azdlﬂl m dazol e

fretS B Wiy SRS M 2oms e o imidazafee

4—[(1 Q(Meﬁm«yp]hmllybydu)faﬂ.ﬂ bmzdzﬁzﬁll&mlldazole .

il oL e R b 080! 1o i dazol e
mc 4- H}m (Id ?g(zdhmhtvlhpimn@bwwll -1Htibfidawld - benzyl ]

?l gnﬁyl'[ 1mf%yﬁélflﬁmld%ﬁ%nyl )-ethyl]-1H i m dazol e rac-4-
EL nJaphtChBleB yymmmphemytme pent yl] -1H i m dazol e

t |.Hi m.dazol e
e aaES Tt P B Bl o o
Sad::ncﬂethjﬂ napéiiyhathgt)- 1 H-iplidaebleytijlu dib-deatadaz ol e
(3H-Imidazol-4-yl)-phenyl-methanol or
4-(1-Naphthalen-1-yl-propyl)- 1H-imidazole.

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-

chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,

isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

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

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

As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for
example CF;, CHF,, CH,F, CH,CF;, CH,CF,CF; and the like.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.
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20 5-(1-nethyl -1 -phenyl -ethyl) -1Hi m dazole
trifluoro- acetate (3H I m dazol-4-yl)-phenyl-nethano

worodogsssiNapht hal en- 1-yl - propyl ) - 1H i mi dazol ePCHEP29B 50441

herein, the term"lower alkyl" .denotes a saturated
straight- or branched- 25 chain group containing from

1 28%? Fe?ﬁlb' aﬂa%?@tlcaflgﬁcc y@‘t@ﬁ'i@' gd aHFItllaﬁls%It F%k%cf:%suatlt)s/ Ivvith
mdganh:earidl d‘rgamPacade suabchsdlydsochlprig uplsl @itrac gid uiglsfuriwqim

éﬁlisgﬁgﬁg %ﬁ% t?l% ?0R: fOAﬁ'llcua% ({j ﬁﬁ%ﬁ‘% {]bé tnlbzgelf: g&gl acgt%/\%d succinic

fes a group éreln resi
agd deftanveatid boatlearena fnhicehidi g- taltutmshﬁdmv aeid and theylgen
atom 30 As used herein, the term"|ower alkyl

eﬁé Cfi‘)ﬁuﬁﬁ)um{s %ﬁoﬁﬁﬁﬁl @QBG&eafﬂelﬁLo‘ﬁgh usdir@Whs8S.

I he ereln a east one rogen atomis
whpﬂemcéwl by hlaaylogdeast drgrof %é&mploevec:ﬁ&yl PR, is Ioydrpeen, for

he | i ke. The term "hal ogen"
en téshegﬁl?oorl gﬁ&n?&%& fluorine and brom neg WO
pee%( BEBSHE PG HPI00d22080441 -6 The term
redr%,gfgggéﬁ% @lé@p%@ﬁfﬁﬁﬁ a2l addition salts”

organi ¢ and organi c acids, such

es-hydf Hodifbrore-pheiyd)- pmptyi]r BHawidhzokul furi ¢ acid,

0 t. | id, formc acid, funaric
%@r??ﬁﬁaﬁéd?ﬁggb ﬁhé%% F?Ea0|d succinic acid,
tamr4-Bl-{ 2 flaciodphamet) anpeyls: lle omidezcde d,

t f oni i e. 5 Preferred
Pac LPLPﬁ%ﬁﬁg ‘%@Bﬁ%"?ﬂ? Hqgaial%ve nmenti oned use are
nhe%élphmhéﬁébh Mﬂyhnmaobhenyl at least one of R/R"'

i n h: for exanple the
124 %Sﬁ!&@z nef 1 é(‘flffé‘)zq’ﬁenyl but yl )
Hmhk[hiﬁ&ﬂdhsmoqmemﬂ)pﬂgﬂ(ﬂiﬁmUEMOEphenyl) -et hyl ]

5- or o- phenyl ) - prop
H%hkEﬂlgé%@%¥gﬁgheracéi%y]gﬁ%ﬁgﬂhFo%rop )
Slﬂ-l-me:thyla]zphmyit atyh)- 11 -ihidazaleftiifiooro-qobtateydr) - propyl ]

y i m h I I
IR R aaad o ey P IREEA 1e T ol e
15 rac-4-[1- (3 fl uoro- phenyl) ethyl] 1H i m dazol e
{Jur(fh% pr%flelzfecg &(Brgp%ul%(is o4 %ornp P%Ir }he aeb IXX n‘%&:}ltlg—rll_édl urgle %faez ole

vor o ph eny

ehiblsk, iwtiettaz dlrd is Sheyh REYRNahd IR’ phenylrogen hfpl pxample the

1[ i.m dazole trifluoro- acetate or
fo lowmg compounds

4-(4-methoxy-2,3-dimethyl-benzyl)- 1H-imidazole
4-(2-chloro-6-fluoro-benzyl)- 1H-imidazole
4-(2,3-dimethyl-benzyl)-1H-imidazole; Detomidine
4-(2,6-diethyl-benzyl)-1H-imidazole
4-(2-bromo-benzyl)- 1H-imidazole
4-(2,6-dimethyl-benzyl)-1H-imidazole

4-benzyl- 1H-imidazole
4-(2,3,5,6-tetramethyl-benzyl)- IH-imidazole or
4-(2,6-dichloro-benzyl)- IH-imidazole.
4-(2-ethyl-6-methyl-benzyl)- 1H-imidazole
4-(2-cyclopropyl-6-ethyl-benzyl)- 1H-imidazole
4-[3-(4-chloro-phenoxy)-benzyl]- 1H-imidazole
4-(2-chloro-6-ethyl-benzyl)- 1H-imidazole



10

15

20

25

30

35

4-[(R)- I- (2,3-D fluoro-phenyl) -ethyl]
-1H i mdazole. 20 Further preferred conpounds of

wo ocoomosssd for the above nentioned use are t hPEREP2007/050441

wherein Aryl is phenyl, R/R' -and R2 are hydrogen,
for exanple the follow ng conpounds

%'béél Hﬁ]}@?,ﬁ%{%ﬂ}[ﬁﬂg i e byl.- benzyl) - 1H-i mi dazol e 25

| uoro-benzyl)-1H i nm dazol e
4-(2.B; Bettiylre nteph oxyerenyyl) - HHoidhadez ol e; Det oni di ne

L
4-blithedyld3-yndthyl- BénmydapeleH i mi dazole 30

% ?%ﬂ% %é_tdie r}g%é%'@l Hg 1nmdaizﬁ)lell-l-l m dazol e or

4-((-debzydo gy, ordmthgrireykyl)-1H-inmiladakol e.  4- (2- et hyl -

g(?‘%{cy |2b§[1 ;)) éﬁé}tl)nh]qq gérlfl%oe) 1H i mi dazol e 35

A{Eml(ﬂéeﬂumod)epmm;ﬂyl)m&bmkyl ]-1Hi m dazol e

5505 GobBe8 pBesh il Hoh . fanot e YO or

4-(Bjophethyl 3-phyi axgthey byl I HHi- imidavodd. e
4- (2, 6-di et hyl - 4- et hoxy benzyl)-1H i m dazol e

g %ﬁerﬁ)rgfeﬁgg%rpﬁel{[ﬁf nﬁﬁzpﬂ& )dreliﬂ'g'vg}n%ﬁa&lle% use are

m daz
thosel Vétetmlxy&r)’a 1£na;jn|helt3m)tbp @@nqyet the T¢Hawm geropeunds

nzyI )-1H i m dazol e 4-
?él(a@tllzﬁﬁﬁyi gl%t@lq?ﬁiﬁd%%‘ﬂzg -1H i m dazol e
tac(P¢ etiptthalés ﬂrﬂathd)bbﬁizlyhc)azﬂz}d-.i m dazol e
4- (2, 6-di et hyl - 4- phenoxy- benzyl )-1Hi m dazol e or 10
4- (2, 6-di et hyl - 3- phenoxy- benzyl ) - 1Hi m dazol e. Further
pr ef eFuebkerqoefpoeh dsnpdurfdsomidranula ¥ for thdwboaboneetioned use

ne e, .a e | apht hyl ,
gl%rﬁléés)%a ﬁl?rg% flsoFﬁEZ%?u %n—?‘é\hh%g xaénAgIX he RIET ﬁ)'l
dempqnhtdsal en-2-yl met hyl - 1H-i m dazol e or
4-(5-bromo-benzofuran-7-ylmethyl)- 1-imidazole or

4-benzofuran-7-ylmethyl- 1-imidazole.

Further preferred compounds of formula I for the above mentioned use
are those, wherein Aryl is dihydrobenzofuran-7yl, for example the compound
4-(2,3-dihydro-benzofuran-7-ylmethyl)-1-imidazole.

Further preferred compounds of formula I for the above mentioned use

are those, wherein Aryl is pyrazolyl.

Further preferred compounds of formula I for the above mentioned use

are those, wherein Aryl is pyridinyl.

Preferred novel compounds of formula I are those, wherein Aryl is phenyl, at
least one of R'/R" is lower alkyl and R” is hydrogen, for example the following
compounds

rac-4-(1-phenyl-butyl)- IH-imidazole

rac-4-[ 1-(2-fluoro-phenyl)-ethyl]- 1H-imidazole
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30

rac-4-(1- napht hal en-1-yl -ethyl )-1Hi m dazole. 15
Further preferred conpounds of fornmula |I for the above

woreowiogssedl use are those, wherein Aryl is PCT/EP2007/050441

benzofuran-7-yl, for exanple the followi ng conpounds
4- (5- brono- benzofuran-7-yl nmethyl )-1-im dazole or 20

- b Further preferred
?:lagr?ﬁglzﬁ% %PJZ )lf)lhgﬁlmﬂofpy] {%qﬁ%%%\g/le nmenti oned use
eacel-t hpbenyl-phanydi- tHAmydazok di hydr obenzof uran-7y1, for

C .
%m%ﬁﬁ%’rg@gﬁ%f}ﬁ%% 7y aZOkﬁyl )-1-imdazole. 25
Fagr4-hlef 3- ﬂneﬂoephml)quﬂpyihdﬂsinuﬂaim mula | for the above

ng a h wherein Aryl is pyrazolyl.
@%Lppﬁ%ﬂfﬁﬁlwe{ﬁﬁ cp%glﬁds of formula I for the above
reert- [bhiaﬂumsaephdh@l)aﬂtbyll -hbsieidadodr ein Aryl is

%Ul Ei @’“}1 dlfﬁ{o%iglrﬁ?ﬁ Qt%éﬁl LEQRREY pds of fornula | are

er el | east one of R/R'
ras-4-bwel, 3alhmyir0@mdnﬁ2pr®yﬂyﬁﬂogm&zofemr exanpl e the

3
ISR S L R R
(2-fluoro- phenyl ) -ethyl] - 1H-| m dazol e WD 2007/ 085556
Eqﬂe%%%?fg&é(gsgvef'éomg?uncﬁ ol%forhmjnz Ile(rg’thos vallle%)l ﬁ‘r;)‘ gnyl )
phdtyi, R’ R zzoldeR raae h tiro fen for(ezampmh@fonihwmg c)omgmunpyl ]
H d I fI h I I
b SR Sp SimERS LA LR P o ) P YL e

4&@—Clﬂor{)-|6—ﬂ1((30fﬁ€|10}’1)3-1ﬁ|’-nﬁ[1§1ﬁz))le ethyl] -1Him dazole
nyl) -ethyl] -1Him dazole

?22 flhy[l%rflﬁ& [é’e mplhgﬁ&la) propyl]-1H i m dazol e or
4-2{cy€18)prodyl Q ,eﬂx—yﬁbéﬂzlyblf H jplédaydble- et hyl ] - 1H i m dazol e.
&ﬁgégr Lyﬂ% ;h%gl%yimﬁ lmlgg%i)unds of formula | are
4-(2-chloro-6- ethyl benzyl)- 1H-imidazole
4-biphenyl-2-ylmethyl-1H-imidazole

4-(2,6-diethyl-4-methoxy-benzyl)- IH-imidazole
4-(2,6-diethyl-3-methoxy-benzyl)- IH-imidazole
4-biphenyl-3-ylmethyl-1H-imidazole

4-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
4-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole

4-(2-ethyl-6-fluoro-benzyl)- IH-imidazole

4-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole or
4-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.

The present compounds of formula I and their pharmaceutically acceptable salts can
be prepared by methods known in the art, for example, by processes described below,
which process comprises

a) catalytically hydrogenating a compound of formula



phenyl, RI/R' and R2 are hydrogen, for exanple the
foll ow ng conpounds
wd2q0drsssshoxy- 2, 3-di met hyl - benzyl ) - 1H i m dazol BCT/EP2007/050441
4-(2-chl oro-6-fluoro-benzyl)-1igim dazole 15
4-(2-ethyl- 6-nethyl-benzyl)-1Hi m dazol e
4- (2-cycl opropyl - 6- et hyl - benzyl ) - 1Hi m dazol e
4-[ 3- (4-chl or o- phenoxy) - benzyl [ -1H i m dazol e
-(2-chl oro-6-ethyl -benzyl)- k& i m dazol e

4
4- bi phenyl - 2-yl net hyl - 1H i mgdazol e 20

4- (2, 6-di et hyl - 4- met hoxyr'kepzy

4- (2, 6-di et hyl - 3- net hoxy- benzyl )-1H i m dazol e
4-bipheny|-3-y|nethylxﬁ j

4- (4- et hoxy- 2, 6-di et hyl -

4- (4- benzyl oxy- 2, 6-di et hyl =tenzy! - 1Hi ni dazol e 25
4- (WBrepdyexyr,2, 6- di et hyl - benzyl ) - 1H-i mi dazol e
4-(2-ethyl- 6-fluoro-benzyl)-1Hi m dazol e

4- (t2 agoipebhY Pf rmiénoxy- benzyl ) - 1Hi mi dazol e or
4-(2,6-diethyl-3-phenoxy-benzy|);£$4—inidazole. The

present conmpounds of formula | and their
pharmaceutical ly acceptable saly8\gan 30 be prepared
by nmet hods known in the art,1fo gxanpl e, by processes
descri bed bel ow, which proBesg conprises a)
catal ytically hydrogenati ng a _conpound of fornula WO
2007/ 085556 PCT/ EP2007/ 05644 - RR NNH R (R A
Il with Pd/C, H2 to a conpo of formula R2 N NH
R - (Rn Ayl [-1

wherein R' is an alkenyl group, R is alkyl and R, R* and n are as described above, or

b) reducing a compound of formula

R2

ﬁLNzTr

HO N
R'

;S
VII

with CF;CO,H and Et;SiH

to a compound of formula

2

R
Ni’LNH

;S
I-2

wherein R'is hydrogen, and R, R* and n are as described above, or

c) catalytically hydrogenating a compound of formula
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15

-1 5 wherein R'" is an al kenyl group, Rl is alkyl
and R R2 and n are as described above, or b)

w0 eahaosssge a conpound of formula R2 HO N N-Tr PEI/EPIRPTI050441
Aryl VIl 10 with CF3CO2H and Et3SiH to a conpound of
formula R NNH (Rn Ayl 1- wherein Rl is
hydrogen, and R, R2 and n are as described above, or
15 c¢) catalytically hydrogenating'a conpound of
formul a WO 2007/ 085556 PCT/ ] 0441 -10 R2 HO
N'NH R (R Aryl 1-3 wth to a conpound of
formula R NNH R - (RnRAy! 5 1-1 wherein RL is
| ower alkyl, and R, R2 and n are as descri bed above,
or d) deprotecting a conpps formula O

I-3

with Pd/C, H,

to a compound of formula

wherein R is lower alkyl, and R, R* and n are as described above, or

d) deprotecting a compound of formula

"
1A%

with hydrochloric acid

to a compound of formula

I-5

. 2 .
wherein R, R” and n are as described above, or

e) alkylating a compound of formula



N~NS N OR2 (Rn Aryl IV 10 with hydrochloric
acid to a conmpound of formula N\NH R2 (R)yn Aryl [-5

wob@ressssek, R2 and n are as descri bed above, oPCI/EP®)7/050441

10

15

al kyl ating a conpound of fornula WO 2007/085556

PCT/ EP2007/ 050441 -11 \x- N~ NS- N OR2 (Rn Aryl
IV with RLX to a conpound of formula NN N R R 2
(Rn Aryl XVI1 5 wherein Rl is\ower al kyl, or benzyl
optionally substituted by halegén, R R2 and n are as
described above and Xis hal ogey, fQIlowed by
deprotection wi th hydrochl oriN“ actgFN o a conmpound of
fornmul a NNH ={ 0

"
1A%

with R!X

to a compound of formula

wherein R' is lower alkyl, or benzyl optionally substituted by halogen, R, R* and n are

as described above and Xis halogen, followed by deprotection

with hydrochloric acid

to a compound of formula

. 2 .
wherein R, R” and n are as described above, or

f) deprotecting a compound of formula

o

R* CN-R
N-N,

™ xu
with sodium in ammonia or by catalytic hydrogenation with Pd/C, H,

to a compound of formula
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15

R R (Rn Ayl 10 1-4 wherein R R2 and n are as
descri bed above, or f) deprotecting a conpound of

wo ooomodsssNN Bn Ra Ro N-N R XI1 15 with sodi uP@T/RP2007/050441

ammoni a or by catal ytic hydrogepation with Pd/C, H2
to a conmpound of fornmula WO 2007/ 085556
PCT/ EP2007/ 050441 - 12 NNH Ra X Rb NN R 1-6
wherein Ra, Rb and R are hydrofy&nNH ower al kyl or
phenyl, or g) reacting a conp of formula HR2 N
N/ O 5 AIkOxiv with tw equivalents of a Gignard
reagent of formula MyBr g > I X to a conpound
of formula R (Ryn Aryl NH kj N
R™ 16
wherein R?, R” and R°® are hydrogen, lower alkyl or phenyl, or

g) reacting a compound of formula
H R
N

{

N 0

AlkO X[V
with two equivalents of a Grignard reagent of formula

MgBr

=

to a compound of formula

Rn 17

wherein R is hydrogen, halogen, lower alkyl, lower alkoxy, or phenyl and n is as

described above, or

h) catalytically hydrogenating a compound of formula

with Pd/C, H,
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15

HO Aryl (Ryn 1-7 10 wherein R is hydrogen, hal ogen,
| oner al kyl, |ower al koxy, or phenyl and n is as

waleaansisedl above, or h) catal ytically hydrogenedT/RB20a7/050441

conpound of formula R2 (Rn Ayl NH HO Aryl (R)n
1- 7 15 with Pd/C, H2 WO 2007/ 085556 PCT/ EP2007/ 050441
t f formula R2 (Rn Aryl NH Aryl
(R) afggl%vﬁﬁgg?%? ?ds hydrogen, |ower alkyl, |ower
al koxy or phenyl and n is as descri begf above, or 5 i)
reduci ng a conmpound of for - gﬁ% - O~O HON 4
NNS-N R2 (Rn Aryl xR)w or with CF3CO2H
and Et3SiH to a conpound o =~

n I-8

wherein R is hydrogen, lower alkyl, lower alkoxy or phenyl and n is as described
above, or

1) reducing a compound of formula

tBu
S

S
7

with Pd/C, H; or with CF;CO,H and Et;SiH

to a compound of formula

N7 NH

R2

I-5

wherein R'is hydrogen, and R, R* and n are as described above, or

J) deprotecting a compound of formula

with hydrochloric acid in the presence an alcohol of formula AlkOH

to a compound of formula



N'NH R2 (R)n Aryl 10 1-5 wherein Rl is hydrogen,
and R R2 and n are as described above, or j)
walegrogsst i ng a conpound of fornula tBu S( - EXTEPI®/0§0441
4 NS-N R2 (Ryn Aryl xv 15 wth hydrochloric acid
in the presence an al cohol of Tornmula AIkOCH to a
conpound of fornmula WO 2007/ 085556 PCT/ EP2007/ 050441
- 14 NNH AIkOR2 (Rn Aryl 188 “wherein AlkO is
| ower al koxy, and R R2 ang@ 3 as descri bed above,
and, if desired, converting the c&hpounds obt ai ned
i nto pharnaceutically accggt ble¢ acid addition salts.
5 The 4-ini dazol e deri vat! prepared i n anal ogy
to literature procedures fol /ng theg pathways
depicted in Schemes 1 to 6. The starting materials are
ei tvtereic dviir@ isdpwér afkoxavaid R ‘and arase at drseribedabkmownd,iifidesired,
th I
el A Bl PR AR B nREn REFRAL HocePhal acid addion
PRGIEDURE | Schene 1 Preparation of conpounds of
formula | for RL being hydrogen or |ower alkyl,

> optionally
The 4-imidazole derivatives are prepared in analogy to literature procedures following the
pathways depicted in Schemes 1 to 6. 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.
10

PROCEDURE 1

Scheme 1

Preparation of compounds of formula I for R!bein ¢ hydrogen or lower alkvl, optionally

15 substituted by halogen, starting from a 4-iodoimidazole

1) EtMgBr in THF,

I N CH_CI 1 N~
\g—ﬁ 2~ o R%/ Tr Riis H

TV 2 R\rO (R) VI TFA/EL,SiH, -
\ S
DCM, 20-100°C

(R) |-2
TFA/Et,SIH

DCM, 40-100°C

R is alkenyl Rtis alkyl
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15 substituted by hal ogen, starting froma
4-iodoimdazole R2 1) EtMyBr in THF, HON ::: X Rz 1 N

WERRZAEBSSR\\ ~ NTr RLis H COV 2) R 0 Il" TPEAI/EP2007/050441

SiH Tr (Rn Aryl VII 3 R2 Aryl VI NH (Rn- N)(
DCM 20-100 C (R Aryl 1-2 TEAEt3SiH DCM 40- 100C

iy 5 By S hong B
RODTLOBEEE 6 PETLEPFODANRE0dA4dryl-alkayCoHpioudaslederivatives I1. The
LG 15, 0L N B DML oS AP
dnd rlerarlql Ipreabuce my4dn apipdopmatd sdwdng, pieferabdiy ¢thﬁ310¢t_late The

g’l;i‘ée g 'é)ﬁ aﬁﬁ/ ggﬁ%‘%ﬂ?ﬂdﬁ%ﬂ&s H?Hﬁhaﬁf a?g pge%%eﬁgy)) (f%h}{lg'iarfltion and
fia:pafs@um(m pihcoarespppiingpt- KHtIeTnsdﬂzvbmyl) bref-eikabbly obfonyiula VII.
FEBIA < RpE W A ibl oA gpebin ) RS 9uRL
d'Eh}Omrﬁctﬁliammatccﬂevamd ta@spoadiagrovides the 4-alkenyl-imidazole. In the case

1 - - [ - |

A ot b vty om
édﬁﬁp()urais of tarmethyIIsby aermient ofi abdohol Wlﬁmﬂuatoacetlc acid (TFA)

?n(? ‘%rﬂ‘iheyqsﬂagg}% Vé]laﬂgrro%l&ﬁé)nvekaq glsévz}tl&? temp lral%l?rney he rea Z 0| ?\ébe

tariedbat in aqnnqsmmndlse mforﬂelrthalﬂ the 1e32t1«zh rrmgzﬂols ppém%at ﬂeﬁhperatures

gé)[‘r{% Q;and la VII, by treatnent of alcohol VII

Wt fTuoroacetic acid (TFA) and triethylsilane in

d}H(d:HLIcmndmﬂ%a;r])e latylelllematsed fdirmmaaWHt ane gyntidszed Bpotactdon of the
out n..order that

PRt PERUF RN Ry e P PURERSE PobBul DiBa Wi igay o
ﬁﬂda@ohmzindlﬂﬁ géherated in situ from 4-iodo-N- tr1ty1 imidazole V and an alkyl
Grignard reagent, preferably ethyl magnesium bromide, in an organic solvent, preferably
dichloromethane, at ambient temperature for 12 to 36 hours, preferably 16 to 20 hours,
following methodology reported in J Org. Chem. 1991, 56, 5739-5740. The aryl ketones
or aryl aldehydes of formula VI are commercially available, are otherwise known in the

literature, or may be prepared by methods well known in the art.
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1- (1H 1 m dazol -4-yl)-1-aryl -al kanols of formula VI
are synt hesi zed by reaction of the 15 corresponding

waeor/okssones or aryl al dehydes of fornula VI »ET/EP2007/050441

4-magnesi o-N-trityl- m dazole which is generated in
situ from4-iodo-Ntrityl-imdazole V and an al kyl
FROHGRE sagent, preferably ethyl magnesi um brom de,
T amm organi ¢ sol vent, preferably dichloronethane, at
anbi ent tenperature for 12 Sabem82hours, preferably 16
to 20 hours, follow ng nethodol ogy reported in J.
Org Chem 1991 56, 5739- 5740 The aryl ketones 20 or
oph &, ‘ 2 R/ beinp nver alkal, btarting from a 4-acyl-
%\{%r abl e are othervvr se knovvn inthe literature, or
prepared by nethods well known in the art. 25
30 35 WD 2007/ 085556 PCT/ EP2007/ 050441 - 16-
PROCEDURE 2 Schene 2 Preparation of conpounds, of
formula | for RL being | ower alkyl, starti nngroma
4-agyl- 5 imdazole RR2 N\ N R2 MyBp RN\NH N O +
(R) ¥l (Rn Aryl Mg RVill IX R 2NBdC R t
( ‘R) 1-1 Rl is Ioim al kyl Corrpound§| of forrrula -1

ar §—8bt ai ned by Ryatfalyt)li c hydrodenati o
1- (1 @i dazol - -aryl - al kanolROAM ¢or nulld 1- 3.

TheRcat al Wililc hydrogenatX on is usually ‘sa
presence of Pd/C under pressure, usually 5 bar, in an
appropriate organi gg?solvent, preferably a |ower

al cohol or et hyI ,@get ate or a mxture thereof, m xed
vilfRdCGan aci dp NH

R' is lower alkyl
Compounds of formula I-1 are obtained by catalytic hydrogenation of 1-(1H-imidazol-4-
yl)-1-aryl-alkanols of formula I-3. The catalytic hydrogenation is usually conducted in
presence of Pd/C under pressure, usually 5 bar, in an appropriate organic solvent,
preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed with an acid,
usually hydrochloric acid, at 20 °C to 100 °C, preferred 50 °C.
1-(1H-Imidazol-4-yl)- 1-aryl-alkanols of formula I-3 are prepared from a 4-acyl-

imidazole VIII and an aryl Grignard reagent IX following literature known procedures.
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20

usual ly hydrochloric acid, at 20 Cto 100 C, preferred
50 T. 1-(1HIm dazol-4-yl)-1-aryl-al kanols of fornul a

wa287m855¢r epared froma 4-acyl - imdazol e VI | PCHEHREE20a11050441

aryl Gignard reagent | X followng literature known
procedures. 15 20 25 WD 20077085556
RN 4050441 - 17 PROCEDURE 3 Schene 3

of conpounds of forrmula 1-4 and 1-5 for
Ri / Rl' bei ng hydrogen, | owerSchkigl3 phenyl or

Bh P M%%}&MI§P4QXdE‘%|f&gﬁOR Béﬁﬁl{/(ﬂfggéﬂ W Wer alkyl
- s SUl 1 alfoyrn ) -1TI udaZol
Bldrivl JiHpe bBiDVEAIby/hSioghh ReartiCe=BbmOl - NN /N- Nurmhvl-
E@’ &ﬂu 1!E§1gv X 4) (R)nAryI CH2Br (R n Aryl 1)
3)HOOC HO HNR2ZHNR2 N/ 4N R
(Rn Aryl 1-5 (R)I-4 Conpounds of formula I-5 and 1-4

can be obtained by deprotection of 4 aKyl net hyl -

tegt:butyl - ditpetiiyHsi | anyl -i m dazol e- Sb—csul fonic aC| d
di |f]det hyl am desTBbDMSOr nul a |1V SihBatigig in dil uted
©=Seng acid, preferred is 1IMto 5M Wqgyeous

¥ oric—a‘C‘i—d,—t‘O"requx terrpel'\'at re for a few
h@ur/s. 3) BuLi/THF
s ) Buli

4) (R), Aryl-CH,Br R) v

1) LDA/THF

2)RIX

HCl 3)HCI

N _re H

R

{ NS _R?

N §1 p

Compounds of formula I-5 and I-4 can be obtained by deprotection of 4-arylmethyl-2-
tert-butyl-dimethylsilanyl-imidazole-1-sulfonic acid dimethylamides of formula IV by
heating in diluted strong acid, preferred is 1M to SM aqueous hydrochloric acid, to reflux
temperature for a few hours.

4- Arylmethyl-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic acid dimethylamides of
formula IV with R'/R" = H can be deprotonated with a strong base, preferred is lithium
diisopropyl amide, in an organic solvent, preferably tetrahydrofuran, and alkylated with
halides R'X wherein R' is lower alkyl or benzyl,optionally substituted by halogen, and X
being Cl, Br or I.

4- Arylmethyl-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic acid dimethylamides of
formula IV are synthesized by reaction of an appropriately substituted arylmethyl halide,
preferably a bromide, with 4-lithio-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic
acid dimethylamide which is prepared from 1-(N,N-dimethyl-sulfamoyl)-imidazole X in
two steps: a) deprotonation with n-butyl lithium in tetrahydrofuran followed by addition

of tert-butyldimethylsilyl chloride which furnishes 2-tert-butyl-dimethylsilanyl-
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4- Aryl met hyl -2-tert-butyl -di net hyl sil anyl -i m dazol e- 1-
sul fonic acid dinmethylam des of fornmula IV with

WARRI0RI085556 H can be deprotonated with a strong PEEEP2007/050441

preferred is lithium diisopropyl amde, in an organic
sol vent, preferably tetrahydrofuran, and al kyl ated

. f(igzcﬂé ll'kﬁ fb&%% y Su%ﬁ]‘?fa u{i] éE}B bﬁh{g‘ﬂ’t‘ﬁ ﬁﬂnKXJra@dr%%{aﬁgwhich

enzy optlonal I'ogen, and
Providss 4dithip-2-tert-butyl-dimethylsilanyl- 1m1dazole I-sulfonic acid dimethylamide.
4- Aryl met hyl -2-tert-butyl -di net hyl sil anyl -i m dazol e- 1-
sul fonic acid dinmethylam des of fornmula IV are
synt hesi zed by reaction of an appropriately
§E6ﬁﬁﬁﬁﬁﬁ§9 aryl methyl halide, preferably a brom de,

W LTI

4-1ithio-2-tert- butyl dlnet&m gieldanyl -i m dazol e-1-sul f
[ ?6IS prepared from

N ole Xin two steps:

a) deprotonation Wi th n-butyl [ithiumin N=

t et rahy QQ%follomed by addition of N—PC
tert-bu yl silyl chlor;gﬁ whi ch fur p S
2-ter I-d nethMI | anyl 20Q7/ 08555

CT/ ER200°76 050441 * J m dhzohe- 1-s R, 281 d

' m de; b) n- butyl lithiumin tetNahydrofuran

whi r ovi Hes Xill N—N
4-1Tthio-2-tert-butyl-djme hyIS|IanyI-|n1dazefe 1-Sul f
oni i‘q di met hyl ani dé'} PROCEDURE 4 Schene 4
Prg%= tlon of pyr azol fvatives of formula 1-6 N

W@HMPGHO-I HRa Rbo + HZN-N\ rf, 10 min Ra Rb
R OoQuagt XI11 I\I-&l\C N PG = PhCH2\ N 1) Na/NH3
2) NG Ra \ Rb d/C NN 1-6

H,, Pd/C N—N

PG: Benzyl or other groups compatible with the synthesis

R? R” and R°are hydrogen, alkyl or phenyl.
Pyrazole derivatives of formula XII may be prepared by condensation of a hydrazine

derivative of formula XIII with a B-dicarbonyl compound of formula XI bearing at the a-

carbon a 1-benzyl- IH-imidazol-4(or -5)-ylmethyl residue. The B-dicarbonyl compounds
may be prepared following procedures known in the art.

Debenzylation of the pyrazole derivative of formula XII may be performed either by
catalytic hydrogenation or with sodium in liquid ammonia to afford the deprotected
compounds of formula 1-6. The catalytic hydrogenation is usually conducted in presence
of Pd/C under normal conditions or pressure, usually 3 to 100 bar, in an appropriate
organic solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed
with an acid, usually hydrochloric acid, at 20 °C to 120 °C, preferred 50 °C to 100 °C.
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PG Benzyl or other groups conpatible with the
synthesis 10 Ra, Rb and R are hydrogen, alkyl or

w@b@npsssseyrazol e derivatives of fornmula Xl 1 negT/BR2007/050441

prepared by condensation of a hydrazine derivative of
formula XIIl with a (3-dicarbonyl conmpound of formnula
at the (X- carbon a
i m dazol -4(or -5)-ylnethyl residue. The
(3 dlcarbonyl conpounds nmefchbmepr epared fol | owi ng
procedures known in the art. 15 Debenzyl ation of the
pyrazole der|vat|ve of fornuIaIXII maybe perforned
a e R d o meandR belng
l:)flé}ll{fi %pﬁb’fl’ sﬁbgtﬁut%zi fbg %910&&? s%?t@r{ goitrg&ta?lqmlcfa%gﬁ%’l Eﬁ%oﬁfhc ester
1Oorfmura 1-0 ne Catalytr e T1ydr Ogelial T O T 5 usudl |
condugt ed |n presenc@kﬁbf Pd/ C under nor nal condltlons
erlﬁssure usual | y -8 to 100 bar, in an approp¥iate
ni ¢ sol vent ; oIN et hyl
Q§ ate or+a %t : t h janNeci d,
usual hydrochl ori ca€i d,
SOAKDtoy}P0 T. 25 WO 20 7/ 085556 PCT/PZ2007/ 050441
-19- PROCEDURE 5 Schene 5 Preparation of Qﬂpound§7of
formula | for Rl being hygtrogen or h,, '
being 5 phenyl —sptionally substituted by—f
sharégpg f (R 7Ol\gr 4- car boxylic est@gy 2 MBr
N O+ % A (R NAyl NH AKOXV IX HO
2 Aryi™™1-7 R d/C R) AryI NNH(Rn , Ayl 1-8
(R)n Conpounds of for § may be obt ai ned by
catal ytic hydrogenat A of i (1H im dazol -4-yl)-
1-aryl -al kanol s of Yaraula 1-7. The catalytic
hydrogenation is usualgy 10 conducted in presence of
Pd/ C under pressure, usbally 100 bar, in an
appropriate organic

Compounds of formula I-8 may be obtained by catalytic hydrogenation of 1-(1H-
imidazol-4-yl)-1-aryl-alkanols of formula I-7. The catalytic hydrogenation is usually
conducted in presence of Pd/C under pressure, usually 100 bar, in an appropriate organic
solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed with an
acid, usually hydrochloric acid, at 20 °C to 120 °C, preferred 100 °C.

1-(1H-Imidazol-4-yl)- 1-aryl-alkanols of formula I-7 may be prepared from an imidazole-
4-carboxylic ester XIV and an aryl Grignard reagent IX following procedures known in

the literature.
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1- (1H 1 m dazol -4-yl)-1-aryl -al kanols of fornula 1-7
maybe prepared from an im dazol'e- 4-carboxylic ester
XIV and an aryl Grignard reagent | X follow ng
procedures known in 15 the literature. 20 25 WD
PROVEDRHEEG PCT/ EP2007/ 050441 - 20- PROCEDURE 6 Schene
6 5 Preparation of conpound formula 1-5 for R1
bei ng hydrogen or 1-9 for Fgc—hglté%gr?g al koxy, starting
froma prot ected i m dazol e corrpound tBu N 1) BULI | THF
. =() ) \

HIEAXV H@rtlnlkl fkcﬁhla(ﬂfﬂt@ttzd irﬁ@l@zolHQom’é’dlAI@ eI evat ed pr essure

Al kO\ H and tenperature; N~ then treatﬁnt NH R2
wi R HCl in E{ @ RRr (R0 Aryl 19 (R)\rh

|
0=S=0 ) TBDMSCI
I HO
N R? _ o N- S,O
\ - e o
NJ/ ) BuLl/THF (R) I
X R), Aryl-CHO " v
or Et,SiH, TFA
HCI/AIkOH 10(:'020%'2
H,, Pd/C \
N eIevated pressure
AkO - and temperature; N=\
NN then treatment s NH

with HCI in EtOH

4- Arylmethyl-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic acid dimethylamides of
formula XV may be synthesized by reaction of an appropriately substituted aryl aldehyde
with 4-lithio-2-tert-butyl-dimethylsilanyl-imidazole-1-sulfonic acid dimethylamide
which may be prepared in situ from 1-(N,N-dimethyl-sulfamoyl)-imidazole derivative X
in two steps: a) deprotonation with n-butyl lithium in tetrahydrofuran followed by
addition of tert-butyldimethylsilyl chloride which furnishes 2-tert-butyl-dimethylsilanyl-
imidazole-1-sulfonic acid dimethylamide; b) n-butyl lithium in tetrahydrofuran which
provides 4-lithio-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic acid dimethylamide.
The required aryl aldehydes are either commercially available, are otherwise known in the
literature, or may be prepared by methods well known in the art.

Compounds of formula I-9 are obtained by deprotection of XV by heating in alcohol/

hydrochloric acid mixtures for a few hours.

Compounds of formula I-5 can be obtained by catalytic hydrogenation of 1-(1H-
imidazol-4-yl)-1-aryl-alkanols of formula XV. The catalytic hydrogenation is usually
conducted in presence of Pd/C under pressure, usually 100 bar, in an appropriate organic

solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof at 20 °C to 100 °C,
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synthesi zed by reaction of an appropriately
substituted aryl al dehyde with
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3 1@ Al o nasrequi red aryl al dehydes
are eit her commer Ci aI I y avai I abl e, are otherw se known
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to 100 C 2@%% 85556 PCT/ EP2007/ 05044

ﬁFPé]faé?dr‘égbngl . bsequent|y, deprotection is
effected by treatment with HCL in EtOH at 20C to
100C, preferentially 100C. Alternatively, it is also
Sﬂ&sﬂfbbmpb@n@bifacbnmdme conpounds of fornula 1-5 by

treatmsn,hhof t he olsaﬁv thtrlflugroacetl aC|d
(TFA) an ‘T:?‘?f%li?orﬂﬂ A g ?ﬁ“o‘i“éirfﬁf% ey Ere
edresspdeding acfm additioh ealt Tihe Cbﬁaa’,@ftld)@th aﬂaynhﬁhsbed baireat@@nt with at
essure in order that the r on na
Bl st i SRR Anftati 8T TprBGOEe fiddh o S Mg MO g T
Bycﬁbbfoalhb ycidf sulfQfic Geid) siafiedcid) phasphopiu btifliagatholikepdnd Higanic
Eé? | sol aél on _and puri fl(?latlon of the co oun S

HEHE A7 &P ARIOBIS A5kl SRk aide B U VIS @Cids p » malic
hcfld dﬁﬂbﬁﬁ(ic:ldb%caﬂi)b &, haldicageFamatic 0dd QhrtRid aoﬁd,e:aht adld,

rocedure such. as, for 10 exampl e, filtratijon, .
Brpicaelch Annemiritid Madeicaeid antaansinndniich siiappy onic acid, p-
tdhhdi‘rehﬂmlic zﬁJ:IH , QaTRE gicaPd thehike, kFytpﬁ:yiBy ted e Bs© BrdaRbiyed in an

epar ativ oW or press
E’ﬁf%ﬂ%ﬁ%“g?"jﬁ% ‘Hi?“‘ aé%éfglilﬁﬂ eH’&f’u 6‘?“3( ﬁéglé)fﬁﬁ%@eﬁtl}?%%l or methanol
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sol at can e a reference to the
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et thTsoREigh WwalheessyRmasalve@n or isolation pr ocedur es

The acid addition salts of the basic compounds of formula I may be converted

to the corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.
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15 coul d, of course, also be used. Racem c m xtures of
chiral conpounds of fornmula | can be separated using

w@booragsskPLC. Salts of conmpounds of formula | A¢EEP2007/050441
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to a 20 corresponding acid addition salt. The
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B¢ eompeyntdsete maedigated i aasortanes Wil thyetast @iven deieth after.

cinnanic acid, mandelic acid, nethanesul fonic acid,

et hanesul fonic acid, p- toluenesul fonic acid,

Rk Exd 4 %Iﬁgﬂh@dé‘nd the Iike. Typically, the free base
S él ssc?l in an inert organic solvent such as

@pmtmpltlomoﬁ EAAReaxbrqssmw plasinils an@h Ism_bl“vftmmfect@ﬂ kelhlmesor
Lort ?@Qlllstr Hgn BP %ﬁ.}#gé"stﬁjen F%Mllhpﬁle%shﬂ ﬁ@?‘ﬂ%gféﬁgé ﬁuman, rat and

ol vent erature 1s '
beuseEAAR Iovandmpifiel fidimezen emid P NAgsseatiallyprsalesqpibedbes

I : f ' .
EROBPIRTELE! MaPTTBIO DR Rty PR OI B v
tlh?é votsl.8 rrdﬂrM@u rdd pofifitdPaBIpaoducaydre cloond arte efR2tleTOPO
f
A5 E L ARO[ R8RSR R SEO IR b, pc produce
waehubsosatintmhe p IRBYes 8 iventoihiBlr Clonteh, Rade adtei Uatifornia), and

SR Sobr beBsb B R e R R FraB S R M ko tnas

of formula I and their pharnaceutically usable

g%%dgg% ?‘Igheszgll“gge#gégﬁ %??)V\%rg ?1?‘}%1?1’6&) Q%éﬁg%ﬁl? 619 g%ﬂ;&?kedt Ll{lﬁemann et
alo(@00bindfer tife gb}hﬂamresfsimbly myresfciaolree dues BEKBicells were transfected

P o O RS DS TRTEL LA SE R} Evenc
(d’w@ﬁiedghb@ with Iap@fectdlam[rw&(l@{) t(hlvttl’cgen)eaicogiim/gm the instructions of
[Ih/&&%ll urer an%&% os%' tr%ns‘%ed:'v%b t@«?d g’ul‘% ] nﬁlter Hl%% gs sué)lp emented

re ssion ans
withdsn Eml GHe (Sl(gn&t BmdtSJ Smtzneﬂami@pAﬁ&sa oritup¢ pemdds abbet 10 d
c(::lones ere fsgg?e c espraglcriﬁch %n%renst%& %'{Agsg)g)gsei\%%egﬁotﬁéreagg él’%ﬁle% (all
dc&npmurhis gpubshasddi fnale mmma) etithathe cAMIBiotrik En@qn@jmmknhhg:nsay (EIA)

i del i P e oche Di agnos
STy S S PR s RPER L B bl S e
mmahofap@RE. VohGFIonal cell lines which displayed a stable ECsq for a culture period of

15 passages were used for all subsequent studies.

Membrane preparation and radiolieand binding

Cells at confluence were rinsed with ice-cold phosphate buffered saline without Ca** and
Mg** containing 10 mM EDTA and pelleted by centrifugation at 1000 rpm for 5 min at 4
°C. The pellet was then washed twice with ice-cold phosphate buffered saline and cell
pellet was frozen immediately by immersion in liquid nitrogen and stored until use at -80
°C. Cell pellet was then suspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing
10 mM EDTA, and homogenized with a Polytron (PT 3000, Kinematica) at 10,000 rpm
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1{1 20 ];l lil)vearsw gedvﬁa%?rﬁlcl:eﬂfragoaw tuhal {o ffie I?/gll %ﬁ%ﬁ%ﬁ%@ﬁe of 80 ]8[ to give

ine w tarnin
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BB RO T htins PP et Risatpras iy afilet Ry ol
Conipaiimg highndd QerevedLATA, a wided r:hfgmmg emiczedatidrisli 1@pM — 30 uM). The
yt PT. 30Q0, K] t
Boy bR ab st s S the B Par R @™ ot atfect
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C us -
5 5 5t i RSB BB R s Far o
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ﬁ?ﬁ Y oM ¥nd CaCl2 g protein per m and (2 m\V)

(buffer B) at 200 honogeni zed with a Pol ytron at

10,000 rpmfor 10 s.
The preferred compounds show on mouseTAARI a Ki value in the range of

0.003 — 0.050 uM, as shown in the table below.

Example Ki Example Ki Example Ki Example Ki

1 0.049 20 0.018 41 0.0461 67 0.0276

2 0.012 25 0.043 46 0.0078 69 0.0026
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Scinti I.on nt er (Packar | nstrunen
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OmOQBD>N4 61 CuspEHBorBITI: Mlﬁls\ﬁ&ﬁl@&ﬂ{ ®85/5% also be effected rectally, e.g.

Ctg P2007/ 050441, - 0. 028 EG O 49. 0. 081 9 70
B 963 8f YyPpRBLosies, (B’af%ﬂ?r - 8-20902° 0%19‘51“0“630 (9p5-
29 0.004 51 0.0093 72 0.0127 7 0.032 30 0. 020 572
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6drnGt0dhlEr Divatiel Bereof, talc, stearic acids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like. Depending on the nature of the active
substance no carriers are however usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

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

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.
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Wi t hMaB@eSpH@§t§mat¢ nvention arke those, 1 which ilnclude !

di sofrdgfs of the central nefypus sysfgem forexanpl egzg

the treatnment or prevention of depression, psychosis,

Par ki nson' s di sease, anxiety and attention deficit 10

MznufaghuringiBrocedugayr der ( ADHD). The dosage can vary

within wide limts and will, of course, have to be

adj UBfiffeh@1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4.  Additem 5 and mix for three minutes; compress on a suitable press.



the individual requirements in each particul ar case.
In the case of oral admnistration the dosage for
wa@oao7ngsss@n vary from about 0.01 ng to about 1PODER07/050441

per day of a conpound of genetal fornmula | or of the
correspondi ng amount of a pharfraceutically acceptable
salt 15 thereof. The d be adm ni stered

as single dose or in di w%e%q%g%%@ﬁd in addition,

the upper Iimt can al so be exceeded vvhen this is

Hemntharedidngs | ndi cat ed. Tabl eng/Eapsniel ati on (et
Granul ation) Item | ngredient t abl e 10
my 500 ng 20 1. Conpound of Seura :S“Eg 25 1%@8‘%00 goomg
Lact ose Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6
6 6 Gompaundtiosmpiadt al i ne CGel | ul 0s@530 30 B® 150 H0

aneEshm pheagdate 1 1 1 1 Tot al 387 167 / 831
%gnuﬁzctur%g rocedure 1. X itens ? 2, 3@“ 4 and
gr antibex ®axght h purified wate?d 2. D3y the gréhul es at0
20C. 13, Pass the granules thfpugh suijkable ni{dfing
equi pnent. 30 4. Add item5 and m x for three m nutes;
gonpMagsesomm teguite abl e press.l WO 20072085556 2 5
PCT/ 07/ 050441 -26 Caps For tion m
Ingrfgt%gnts m capsul e 5 ng g@da 8?06 500 f%doe 1. 600
Conmpound of formula | 5 25 100 500 5 2 Hydrous
Maovfacturmgdrogedunetg --- 3. Corn Starch 25 35 40 70 4.
Talc 10 15 10 25 5. Magnesium Stearate 1 2 2 5 Total
200 R00i3A0160%a 1A MAMPRGINGIBEPRAGRANT e 1. M x

1, In a suitable mxer for 30 m nutes.

% Aédditﬁ@ﬁréaﬂdérﬁi@d@%rﬁ@r-’mnknm@? 3 minutes.

3. Fill into a suitable capsule.
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3. Fill into a suitable capsule. WD 2007/ 085556
PCT/ EP2007/ 050441 -27 Experinmental The foll ow ng

wezampssse i | | ustrate the invention but are notPCTERIABES50441

tolimt its scope. Exanple 1,5
rac- 4- (1- Phenyl -butyl)-1H i m dazole a) rac-
| - Phenyl -1-(1-trityl-IHim -4ryl)-butan- |-ol HO
N To a solution of 200 ng@(‘gai%e%%r%l)
4-iodo-1-trityl-imdazole in 3 ni anhydrous 10
?{418 Eoél%r gnrmt h%)p?eé\lgﬁlss %%qﬁg 1nv£r}]t202btfju% oetn‘ggzngé&'l tgehn?]ﬁ Jt? scope.
ether. The m xture was sti rExenhpieo]r 1 hour then a
solution of 55 ng (0.37 mol) 1-phenyl-butan-1-one in
0.1 m anhydrous dichl oronethane was added in one
mrat(kaﬁhar}ﬂ}bht;&) tHaatidoolen xture was stirred for 16

c If)rlde (5 M) was
‘ ' Felards t he 15 whol e
was e tracted wi th di chl oromethane (3 x 5 nl). The

Xx 5 mM), dried over MyS04, concentrated and
y preparative HPLC to give 90 ng rac-
1-trityl-1Himdazol-4-yl)-butan-1- ol as
oil: MB (ISP): 459.0 ((M+H)+-); i H NWR
/80 3H t, CH3) 1.30 (2H, nm), 2.05 (2H,

?éfcﬁ:oﬁzl)ﬁgfr?f o?'g%d (0 §r6 mm(’)l) -i0do-1:tr le (1m1dazol)e 'In Z an anzy(f'rous

dEh]Zr()mét-héﬂ.e Whreafdﬁled bhuim bieetntymperhbk e 01 Idazbl0et8 mmGl)~-3MHethyl
a s oI

PReiRn R 5t 4Ry b R b s fop L. hin polution

bS5l g rmD 37 mirhély drphan@tbtamdidiedn Ol or amgtivandichlardinethane was

8R0S 18 PR Dot e b Facton By Sy St 17 pooiphe st Rl

hqabedamhmonafrh uklokide (i&lh@mthemm@ﬂedmm mhmreadlohymbdﬁir&nd the

PR ety R fisBReDRpEPnt b (o i SEMRERe wal Wshed
ek ivaite (BktSanh ehlerﬂ\m‘ind:l(mﬂn‘]{)e driédoved MBODY ﬂmeéﬂt&ned antpurified

B breDRifs HEhC G RuRah S e Gr ot iR BB v -butan-1-

bherokeulssali M ISR): £39. (7((Mm)+1;MH NMR (CDClg) 0 80 (3H, t, CHs),
1.30 (2H, m), 2.05 (2H, m, CH»), 3.45 (1H, s, br, OH), 6.70 (1H, s), 7.05-7.45 (21H, m).

b) (E/Z-)-4-(1-Phenvl-but-1-envl)-1H-imidazole

A

To a solution of 81 mg (0.182 mmol) rac-1-phenyl-1-(1-trityl- 1H-imidazol-4-yl)-butan-
I-olin 10 ml trifluoroacetic acid/dichloromethane (1:1) were added 85 mg triethyl silane
(11541, 0.79 mmol) at ambient temperature. The reaction mixture was heated to reflux
for 16 hours and monitored by HPLC. Once all the starting material had been consumed,
the reaction mixture was evaporated to dryness. The residue obtained was dissolved in
dichloromethane and extracted with 1M HCI (3 x 10 ml). The aqueous phase was
combined, washed with dichloromethane (10 ml) then neutralised to pH 7 with 1M

NaOH and extracted with dichloromethane (3 x 10 ml). The combined organic phase was
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30 NaOH and extracted with dichl oronmethane (3 x 10
m ). The conbi ned organi ¢ phase was WO 2007/ 085556

wEOn/aPA807/ 050441 -28 washed with brine (3 xpAdDEPI0)7/050441

dried over MgSO4 and evaporateg,to give 33 ng (98%
(FJZ-) 4- (1-phenyl - but - 1-enyl ) ='1Hi m dazol e as

SBT3 e o

(E/Zﬂ)e‘ﬂfé} :phes@bul/Aa- f(ﬂyBP)H 1m1<9@ole a§ Colpiless pil thaddMMROt require

e R e

CR) (M+E5 )¢ HENMR (CDOQ E(md Z shmeid): (857] 40)(2}@51—EHmn;1d 1H, t,
§5H5f 2(0’6% 30°'¢ ‘}3‘%’) m;é‘%lé‘éﬂg 6%@3@%%5 firdazel @ (1, 5, 395-7.40

(SHIZH) 7455((1Hp@enyl -but-1-enyl)-1Him dazole in 5 m

ethyl acetate was added to 10 ng 10% Pd/ C under a

ni trogen atnosphere. The nitrogen atnosphere was
evacatlebheaytbutepl Ht-@didezole hydr ogen and the reaction

m xture was stirred vigorously at anbient tenperature

and ponitored by HPLC until all starting material was

gd. The hydrogen at nosphere was replaced with

yen and the 15 reaction nixture was filtered

through celiteQ The celite(r)was then washed with
Btshiltion @€ 83 atee(0(18 xmb1)(E)Z-)-Hhd - phichF i tel el -@ Majpoiti@dodeelin 5 ml

d t he resi dye, obtai n re-.di ssol ved
RS co e ol R PG Gtk SRk o erfy The nitrogen
diineo sphieie uas e{c}hﬁaed wad reptoadivith thyangenaish e@d réddiibn mixture was
i ch] ar onet.hane then was neutr 0 7 )
Sttt RO SnRa ek bie 47T ror OB SaB ilsgptine
mardrjal wdhe@neoibd. el M@@n@t@bgﬂﬁr&@a%ﬁla&ﬁ&ﬁﬂdnﬂo@bﬂ and the
brine (3 x 5 nl), drjed v orated to
a5 et sy hgd CEhre B CofBEK AR ES Wb ety
Maté (345 hyl) e pidki & & Wdee\}dﬁbﬁtddcar@ll tHe ré3idug oblaZ@MWwas re-dissolved
1113 dlC&é %1 nthﬁ({ é’ttl)aiteg f\[lt 1%5%?&%6185( r?lgcr_-:,) h%%élligogls phase was
Edrdvbiinl: & al)émvhéﬂegmcl)l( GEXIdDmetRarRQ 5 (rl&g*thgeﬁl, we@rﬁﬁltraﬂse% Q)SIS)JH 7 with
. ) , 97 , .. )
18 ot i isaiedRinp SigPineagh (3 15,y Bt s pipp Oiganie phase
hes washBd Midh. briéaBRIsans, dlﬁe’ﬂCovér MgSO, a2d EVaperwedifdaiivd the crude
- toI] -HHﬁini azol e j%
ke oy T gliane WH%PWF Jedey P At R dalbeiye S (22%) rac-4-
M—pﬂ@fyﬁdufyﬁ)omllm(l&zf)lela@ﬁ@olourless solid. LC @215 nm; Rt 1.21: 100%, MS
(ISP): 201.0 (M+H)*); 'H-NMR (CDCl3): 0.90 (3H, t, CH3), 1.10 (2H, m, CH,), 2.00
(2H, m, CH,), 3.97 (1H, t), 6.89 (1H, s), 7.15-7.35 (5H, m), 7.97 (1H, s) 9.45 (1H, s, br,

NH).

Example 2

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

rac-4-[ 1-(2-Fluoro-phenyl)-ethyl]- 1H-imidazole was prepared from 1-(2-fluoro-
phenyl)-ethanone following the procedure described for Example 1): colourless powder;
MS (ISP): 191.0 (M+H) ™).
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phenyl ) - et hanone foll ow ng the procedure described for
Exanple 1): colourless powder; M (ISP): 191.0

W@ eodrioBsssg . WO 2007/ 085556 PCT/ EP2007/ 050441 PREEP2007/050441

Exanpl e 3 rac-4- 29

1-(3-Trifluoronethyl -phenyl)-propyl] -1Him dazole F
FH N FI ~1 5

rac-4-[1-(3- Trlfluororrethyl p]ﬁlgny%) propyl]-1Hi m dazo
| e was prepared froml - trlfluoromsthyl phenyl)

ﬁ?-ﬁﬁ?@fﬁu&%ﬁ&l Ry @&a‘?rivlﬂ%s ) deiéé’. o
F

was prepared from 1-(3,5- difluoro-phenyl)-prop
aie-4Lf bR THaL bmarlgyltfhen g -pceaid]- EHdeﬁszolmvhsfpmpaEedaﬂmhel-(}

15 col our| es MeH) +) .

g5 P ST PBRR e Rapy FHemOri e GHEH tiprampe
20 cHloutless Ao (BROCEDURE) : 255.0 (M+H) ™).
rac- 4- (1- Phenyl - propyl )-1H i m dazol e was prepared from
propi ophenone foll ow ng the procedure described for
Exanpl e 1): col ourl ess powd&amphst (1 SP): 187.0
((MtH)+). Route B (PROCEDURE 3): 25 a) To a solution
of 0.30 g (1.71 nmmol) 1-(dinethylsulfanoyl)-im dazole
Fde-4L01-(d,5- il drakphen of) \prapy WeHeingdaate 1. 2 m (1. 88
mol) of a 1.6Mbutyl lithiumsolution in hexane at
-75C. After stirring for 15 min 0.30 g (2 mol)

t ‘ imethylsilyl chloride was added at -75C
an iyture was stirred at anbient tenperature for
2 P N

rac-4-[1-(3,5-Difluoro-phenyl)-propyl]- IH-imidazole was prepared from 1-(3,5-
difluoro-phenyl)-propan-1-one following the procedure described for Example 1):
colourless powder; MS (ISP): 223.0 (M+H)™).

Example 5
rac-4-(1-Phenyl-propyl)-1H-imidazole

Wi

N

Route A (PROCEDURE 1):
rac-4-(1-Phenyl-propyl)- 1H-imidazole was prepared from propiophenone following the
procedure described for Example 1): colourless powder; MS (ISP): 187.0 (M+H)™).

Route B (PROCEDURE 3):

a) To a solution of 0.30 g (1.71 mmol) 1-(dimethylsulfamoyl)-imidazole in 10 ml
tetrahydrofuran were added 1.2 ml (1.88 mmol) of a 1.6M butyl lithium solution in
hexane at -75°C. After stirring for 15 min 0.30 g (2 mmol) tert-butyldimethylsilyl
chloride was added at -75°C and the mixture was stirred at ambient temperature for 2 h.

The mixture was cooled down again to -75°C and 1.2 ml (1.88 mmol) of a 1.6M butyl
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The m xture was cool ed down again to -75C and 1.2 mni
(1.88 mol) of a 1.6M butyl WD 2007/ 085556

WO BPReO7/ 050441 -30 lithium solution i n heremeEPWeT/@50441

added. After stirring for 30 mn 0.36 g (2.14 mmol)
benzyl brom de was added at -75C and the m xture was

ﬁ!h' 8'1u‘i18n u?ﬁ‘&{é EQRID. éitdgﬁfpzﬁ{e?‘séﬁrr%tg‘%&eﬁd‘ig%‘b 36 118 14 mmol)

e was par et ween
Uq:nzlylbmrurrbt\Waraéded@ eXCraadttbe makttite wasciibeed tretchenwoand

I AReERLR ARHMQUITE: Sl el bbRRe P URle MIPTC, o,

dich nouathand, releQrapted( WitlDBichivndhethhng drel thespuberedasganic layers
?Ilesd%l%b\éesh gSé [pltelteﬁ B§%¥ ljan and added drop-wi se

d'SST Ut on of 1ithium
tj Faape am}kmnodestdpmntmmﬁhy)d d4eF medh.0f hrmoh) Of th2 redididk. vodyl

N ML A TR R W (A AT

ithiad diéishprapgamiderin tighhwais fwan t( fromed7ome i 6VpBhLiaid 0.128 mg

ot gEn et HerpeRit BhC e (aya et gy fhiLiodice vas

eddeﬂaM(BSﬂlrMh § aetdnyinuedoedraight ﬁt&ﬂblélﬁ&émpﬂdtutré‘l aturated NH4Cl1
cqnbi ned o nic extracts wer ried over S04 )
S B S T R PSR R T h P S e M Sitaped qrith ethyt
haetded eBtimed)aatal O@naphyd (Shhicesrged werdexiad eséravb0., filtered and
acet at e

ield 1 69 -
SSiceay T b reu et ry i g RR gy sematssenpy (g pexanesethy
i&tdtﬂdaﬁﬂiqﬁd 165 sng (Be%l) Q- @@t-Budi-dah &ythiasade) as( 1- phenyl propyl)-
col ourl e protectin groups t he

o.r
iRt S0 u8uie agumSm Y RBNS e S R E Rt B &
e T@fdﬂydvg':‘plrd_)taﬂ)ﬂ hg) gréu;ﬂs]th@ B@yht <§H16§|)ﬁhg (0.38 rﬂﬁ%a@)iﬁ?v(t%rt?ﬁitf/l—

ni c. aci [ s .dissolv in )
ﬁ %‘gﬁﬂ%ﬁ)cﬂgi‘l }Td)r Pgﬁa&?ggz‘?% T Omf"f?éljac‘gg’legﬁlamlde was
&@&dlﬂ'zd_dQﬂ 10@sl 1.20husbedotiOagitard eflvixédfod 5% El@&kﬁ)@%ﬂ solution was
g(gn‘mn%a%ﬁ@d §gﬂhe uti on was extracted W b

TE PG F O T Ot%qﬁs%l}s am|RaniAgag ithicly L&rogla‘msceX?ragraq wit
afcﬁlogém@tﬂia@é/ e tlmoﬂhe cfoln{lilﬁdfde&galﬁﬁ thye® ﬁﬁ@dlﬁhdd&i(\%ﬂM oblg, filtered

i due was S ogra

@fécf Concal?téﬁ%plﬁlﬁé %wew%é%%ﬁa yﬁaﬁl@ﬂ@%e@&% ziz%lle% gl =
Qﬁhfb@orﬁéthh@e/meﬁiaﬂoﬂﬂunﬁ &910@ ammonia = 90:10:1) to yleld 71 mg (99%)
rac-4-(1- eny pr opy i m.dazol e

a
&514-6-p Y& é{‘-ﬁ)yl) hfé?mi a(ZP )Whléﬂssotslal\él&(@f’gh 8r7a1cGM+H> )
[ 1-(2-Fluoro-phenyl)-propyl] -1Himdazole F H N
rac-4-[ 1-(2-Fl uoro-phenyl)-propyl]-1Him dazol e was
prepared from 1-(2-fluoro 3FPRERYI) - propan-1-one
followi ng the procedure described for Exanple 1):
col ourl ess

rac-4-[1-(2-Fluoro-phenyl)-propyl]-1H-imidazole
F

W

N

rac-4-[ 1-(2-Fluoro-phenyl)-propyl]- 1H-imidazole was prepared from 1-(2-fluoro-
phenyl)-propan-1-one following the procedure described for Example 1): colourless
powder; MS (ISP): 205.0 (M+H)™).
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powder: MS (1SP): 205.0 ((M+H)+). WD 2007/ 085556
PCT/ EP2007/ 050441 -31 Exanple 7 rac-4- [

wa 20340835801 0- phenyl ) -prop yl]-1Him dazol e F PCBEP2007/050441

rac- 4-[ 1- ( 3- Fl uor o- phenyl) - pr OQ]Y' ]-1H i m dazol e was
prepared from 1-(3-fluoro- phenyl)-propan-I|-one

follow ng the procedure de Hng d, for Exanple 1):

col ourl ess powder; Ms (I sﬁ%;‘ .1 ((MtH) +). Exanpl e
8 10 rac-4-(2-Methyl-I-phenyl - propyl) 1H i m dazole H

GFsbur CEF b S b PR REO8Y Ghant 1 Lone- 0 © "¢

foll owag the procedure described for Exanple 1):
snpvvder M5 (ISP): 201.0 ((M+H)+). 15

I ad I }/B (1- phenyl -ethyl)-1Him dazole N 1, NH
sol uti on of phenyl - magnesi um brom de (1 3
m, 4 ervva dedt 20 a sol t|o
ff%[b@")@r?n%my bty raS ol v pftaASEItes - Goro-

ﬁh@nyl)epmphly dr@felfoRowiak tiefroesturd espebeat for Exandpie 1): colourless

ot S LA {HBT6HGn oo aro-extracted twi ce wi th

ethyl acetate. The conbi nedxempa8 c extracts are
concentrated and the residue was purified by flash
chromat ography (silica gel, dichloromethane/ nethanol
Bl b)2- mtwahﬁleayppﬂ@tygt1H%1[day01@ont ai ni ng

1- (5-nmethyl -3H 25 1 m dazol - 4-yl ) - 1- phenyl - et hanol .

Thi s product was dissolved in 20 m ethanol /et hyl
acetate (1) and 0.5 m of i OMhydrochloric acid was
gdaey. e\ xture was hydrogenated (5% Pd/C, 0.07 g;
4 har H2—P0C) for 4 h. Then the m xture was filtered
through celiteQ and the sol vent was evaporated. The
raesd- &/ anag- Ipplichiyt- pmpgli Béimehnolaway\prepated/ 8 356ethyl- 1-phenyl-

Pr%-f)/ar% Pz(%)e floﬂgvgﬁl?;]the procedure described for Example 1): colourless powder; MS

(ISP): 201.0 (M+H)™).
Example 9

rac-4-Methyl-5-(1-phenyl-ethyl)-1H-imidazole

N\

N\_NH
CIH

A 3.0 M solution of phenyl-magnesium bromide (1.3 ml, 4 mmol) in ether was added to
a solution of 0.25 g (2.0 mmol) 4-acetyl-5-methyl-imidazole in 20 ml dry tetrahydrofuran
at ambient temperature. The mixture was refluxed for 2 h. The solvents are evaporated
and the organics are extracted twice with ethyl acetate. The combined organic extracts are
concentrated and the residue was purified by flash chromatography (silica gel,
dichloromethane/methanol 95:5) to yield a product mainly containing 1-(5-methyl-3H-
imidazol-4-yl)- 1-phenyl-ethanol. This product was dissolved in 20 ml ethanol/ethyl
acetate (1:1) and 0.5 ml of 10M hydrochloric acid was added. The mixture was
hydrogenated (5% Pd/C; 0.07 g; 4 bar H,, 50°C) for 4 h. Then the mixture was filtered

through celite® and the solvent was evaporated. The residue was partitioned between an
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aqueous sol ution of potassium carbonate and et hyl
acetate. The organic layer was dried over nagnesi um

wa no7asssand evaporated to yield a yell ow oi |l PEHEPWAT050441

purified by flash chronatograg?y (silica ge
di chl or onet hane/ net hanol 95:5)7" To the am ne an

SR v PR o Y PR By A0Ek M

Svelr m@nemym-setfhy lahd evagoraredimzitle alyglthvocih ot wdepurified by flash

BB ASA 95y 81 SRR Ry R di 8%, YRPGL b Bquimolar

@m@mmﬂ:}l)ydr@chlo];@@@m in ethaani(58D)Masbdded. By dilution with ether 4-

g}]yf'ﬁ (ér At H% gztﬁlly m %2%333 iﬁ%drgg]ﬁ (k ?rﬁ}tg%g a}ﬁélgﬁgess solid

az
(2 @aﬂ“ﬂm@tmyff(%mlgym%) M HGHI): 1864 1t hy 1 Z1L IH({ M- QE2)61) £100%) .
hydrochl ori de was obtained in conparable yield
followi ng the procedure described for Exanple 9 using
2, 3- 15 di et hyl phenyl - magBesnplnlbr om de i nst ead of
phenyl magnesi um brom de. Ms (El): 214.1 (M), 199.1
(((MCH3)+_ ), 100% . Exanple 11 20
fac(4AF IV, e thyB pHermydt- byl Hemzyhy)-1 HHm ith adeiof deocib i@ dNor
4- (4- Met hoxy- 2, 3-di net hyl - benzyl )-1Hi m dazol e, M5
BUEEIET 2172 (MrH+), was obtained in comparabl e yi el d
anal ogous t@' the procedure described for Exanple 5
BLusipg in step a) 4-methoxy-2, 3-di net hyl benzyl
‘st\ ad of benzyl bromi de 25 directly
y_deprotection step ¢c). 30 WD 2007/ 085556
PCT/ P207/ 050441 -33 Exanple 12
fac(Lf C, BDnmGtHyi- phé@db&h%}ﬁ)m&ﬁbﬂ IIIHdlaZldh@leydh'bchﬂbl‘ide was

Qla_fé (Hlt %}{,_Iﬁyé%lblleuoi({) %@S r?,{ge%e proce ure és%lrlgéd P/S Eg(amp?e 9 using 2,3-

dimethylphenyl-magnesium bromide instead of phenylmagnesium bromide. MS (EI):
214.1 (M™), 199.1 (((M-CH3)™), 100%) .

Example 11
4-(4-Methoxy-2,3-dimethyl-benzyl)- 1H-imidazole

H
N

W

O N

\

4-(4-Methoxy-2,3-dimethyl-benzyl)- 1H-imidazole, MS (ISP): 217.2 (M+H"), was
obtained in comparable yield analogous to the procedure described for Example 5 Route
Busing in step a) 4-methoxy-2,3-dimethylbenzyl chloride instead of benzyl bromide
directly followed by deprotection step c).



i n conparable yield anal ogous to the procedure
described for Exanple 5 Route B using in step a)

WQ2aHilogssse 6- f | uor obenzyl brom de instead of bePzyEP2007/050441
brom de directly foll owed by gfprotectlon step c).
Exanple 13 10
6-tert-Butyl-3-(3Himdazok-4-ylnrsthyl)-2,4-di nethyl -p
henol hydrochloride H N ﬁ?%qu The title
compound, M5 (ISP)' 259.2 ((MtH) +), was obtained in

rabl |eI U 0 the procedure descri bed

gg i lro' 'ﬂ 2% oﬁ]tzé alkﬁg[flr%z?ln step a) 4-tert 15

3 hydroxy 2, 6-di met hyl - benzyl chloride instead

brom de directly followed by deprotection

enyl -ethyl)-1Him dazole N 20 N The t|tIe
ound WS (El): 172.1 (Mt-), 157.1 8&
4@@4@119@?36 -Suosi-heuyd) nlH- @md;amlaki% (WPt 2d ué, was obtained

D Pl o R iRy B SRt Busing in

Eﬂaﬁb Qg:hi(go é/ Heorgberjzyl brogide ngtead pﬁl@qul)bro@udgmj]ectly followed by
WD 2007/ 085556 PCT/ EP2007/ 050441 -34- N

ﬁ%ﬁ%&%hﬂ?&%%?g conpound, M5 (ISP): 191.1 (M+H+), was

obt ai ned in conparabl e yi eEsamplndBogous to the

procedure described for Exanple 5 Route B using in

step a) 3- fluorobenzyl brom de instead of benzyl

bitentdBieylahh (BH -nm staeql-4b yInmeeb yiy-2,4- didietkeyliphst eldgdodchldride

et hyl i odi de.

HO

The title compound, MS (ISP): 259.2 (M+H)™), was obtained in comparable yield
analogous to the procedure described for Example 5 Route Busing in step a) 4-tert-
butyl-3-hydroxy-2,6-dimethyl-benzyl chloride instead of benzyl bromide directly
followed by deprotection step c).

Example 14

rac-4-(1-Phenyl-ethyl)- 1H-imidazole

W

N
The title compound, MS (EI): 172.1 (M™), 157.1 ((M-CH3)"™), 100%) was obtained in
comparable yield analogous to the procedure described for Example 5 Route Busing in

step b) methyl iodide instead of ethyl iodide.
Example 15

rac-4-[1-(3-Fluoro-phenyl)-ethyl]-1H-imidazole



Exanple 16 rac-4- [1 ,2-Bis-(3-fluoro-phenyl)-ethyl]
-1Himdazole F N==\ 5NH F 10 The title conpound, M5

W@ b@Ppsss285. 0 (MrH+) , was obt ai ned i n conpar abPer/gP®o050441

10

15

20

anal ogous to the procedure desgyibed for Exanple 5
Route B using in step a) 3- fluorobenzyl brom de

i nstyead of benzyl brom de and in step b) 3-fluorobenzyl
igle i nstead of ethyl iodide. Exanple 17 15

K [1-(2,3-Di fluoro-phenyl)-ethyl]-1Him dazole N
The title conpound, MS (El): 208.1 (M+.) was
obt a=Ned i n conparabl e yield anal ogous to the
gcequr e descri bed for Exanple 5 Route B using in
ste‘ 4) 2, 3-di fluorobenzyl 20 brom de instead of

gay& . Jgﬁ%ﬂ @gswl? ! §figEMQ)H+5'RI/aE36Ibtaiil‘}’éﬁi i @ohipatBadiqk
ana(@o@a foths pm@mlyte) es¢sitiediforalzaimplNDRROGH 08ESHGtep a) 3-

E%BEE)&%%IIO% ?MA}]FLfdg %trgflnrlle |dtnlhtgoﬁ‘g Z?ﬁ‘?ﬂ I?@(}l%%\@swad of

ethsil iodidas to t he procedure descri bed for Exanple 5
Route B using in step a) 3 eégﬁ@benzyl brom de

i nstead of benzyl bronide tl'y foll owed by
deprotection step 5 c). Exanple 19

r§z401 # i PRV <y TRIAGNa BRNY! ) -ethyl ] - 1h-im

F

" NH
Saaes
The title compound, MS (ISP): 285.0 (M+H™), was obtained in comparable yield
analogous to the procedure described for Example 5 Route Busing in step a) 3-
fluorobenzyl bromide instead of benzylbromide and in step b) 3-fluorobenzyl bromide

instead of ethyl iodide.
Example 17

rac-4-[1-(2,3-Difluoro-phenyl)-ethyl]-1H-imidazole

The title compound, MS (EI): 208.1 (M™) was obtained in comparable yield analogous to
the procedure described for Example 5 Route B using in step a) 2,3-difluorobenzyl
bromide instead of benzyl bromide and in step b) methyl iodide instead of ethyl iodide.

Example 18

4-(3-Chloro-benzyl)-1H-imidazole
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CIH ON 10 The title conmpound, M5 (ISP): 230.2
(M+H+), was obtained in conparable yield analogous to

wo b@7pssssedur e descri bed for Exanpl e 5 Route BPCEEPDOT/050441

step a) 2, 3- dinethyl-4-nethox%§pnzyl chl ori de i nstead
of benzyl brom de and in step met hyl i odi de

i ngtead of ethyl iodide. Exanple 20 15
W§C/4-[1-(2,3-D'fluoro-phenyl)-propyl]-lFLinidazole

/N H F F The title conpound, M5 (El): 222.1 (M),
193. (((MC2H5) +'), 100% was obtained in conparable
el\d anal ogous to the procedure described for Exanple
te Busing in 20 step a) 2,3-difluoro-benzyl
chtoxide instead of benzyl brom de. Exanple 21 rac-4-
[1- (2, 3-Dinethyl -phenyl) -ethyl] -

FhOHily bordpbuird, Nez@b®): 19314 oeIEDY i ke oBkainetBintcabhiparmle W¥

2007/ 085556 PCT/ EP2007/.05044 -36-_IH The title
@zﬂ%%ﬂa‘ﬁa? aﬁ@r?qeépse. %ﬁegq%rnﬁmpﬁe WRSUSHE AP IREH FRP ) 3-

EI6RDeAB] Brothiak ¢hstedd af BEEbrotildEirdkIQ EQThwWed W RIBFFdteeidn step
for Exanple 9 using 2,3-dinethyl- phenyl magnesi um

om de i nstead of phenyl magnesi um broni de and
4-acetyl -5 5 butylim dazol gxirhsitead of
4-acetyl -5-nmet hyl i m dazol e. anple 22 rac-4- [1
, 2-Bi s-(3,5-di fl uoro-phenyl)-ethyl] -1Him dazole F
Nz [ N3, £Dimethyl-4-methoxy-phenyl)-ethyl]- 1H-imidazole hydrochloride

H
N

//> oM

[e] N

\
The title compound, MS (ISP): 230.2 (M+H™), was obtained in comparable yield
analogous to the procedure described for Example 5 Route B using in step a) 2,3-
dimethyl-4-methoxybenzyl chloride instead of benzyl bromide and in step b) methyl
iodide instead of ethyl iodide.

Example 20

rac-4-[1-(2,3-Difluoro-phenyl)-propyl]-1H-imidazole

The title compound, MS (EI): 222.1 (M™), 193.1 ((M-C,Hs)*), 100%) was obtained in
comparable yield analogous to the procedure described for Example 5 Route Busing in

step a) 2,3-difluoro-benzyl chloride instead of benzyl bromide.
Example 21

rac-4-[1-(2,3-Dimethyl-phenyl)-ethyl]- 5-butyl-1H-imidazole hydrochloride or

tautomer
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I / /1 F10 F The title conmpound, M5 (ISP): 321.1
(M+H+), was obtained in conparable yield analogous to
wo b@7pssssedur e descri bed for Exarrpl e 5 Rout e BPORERPIOT/050441
step a) 3,5- difluorobenzyl ? de i nstead of benzyl
bromi de and in step b) 3,5-difluorobenzyl bron de

i nstead of ethyl iodide. 15 Exanple 23

rac-5-{1-(2, 3-Di fl uoro-phenyl)-propyl]-2-methyl-1Him

dazole or tautomer ~NN H F F Q The title conpound,

291“1 (M), 207.1 (((MC2H5)+'), 100% was
0

anal ogous to the procedure described for
ute B using 1-
et hyl sul fanoyl ) - 2- net hyl -i m dazol e instead of

iﬁéﬂag?#rﬁ%ﬁt@é@;ﬁg@% SRR OB pained n cpmparsbie icld
pmplegoap tathe presed 03 es8 854 60@%@@@@0%98{34&1&1&@37 -

S R R R S

bwtiyimzbizele in Dexdred detcotyl-Gimesh gn Gakple.

4- (2, 3-Di met hyl - benzyl)- N 1H i m dazole; Detonmidine N
26 4-(2,6-D ethyl-benzyl)-1H im dazole 27

4- (2- Brono- benzyl ) - 1H Example 22

rac-4-[1,2-Bis-(3,5-difluoro-phenyl)-ethyl]- 1H-imidazole

N=\
e NH

‘o

The title compound, MS (ISP): 321.1 (M+H"), was obtained in comparable yield
analogous to the procedure described for Example 5 Route B using in step a) 3,5-
difluorobenzyl bromide instead of benzyl bromide and in step b) 3,5-difluorobenzyl
bromide instead of ethyl iodide.

Example 23

rac-5-[1-(2,3-Difluoro-phenyl)-propyl]-2-methyl-1H-imidazole or tautomer
N

\(//
N
H
F

The title compound, MS (EI): 236.1 (M™), 207.1 ((M-C,Hs)™), 100%) was obtained
analogous to the procedure described for Example 5 Route B using 1-
(dimethylsulfamoyl)-2-methyl-imidazole instead of 1-(dimethylsulfamoyl)-imidazole

and 2,3-difluorobenzyl bromide instead of benzyl bromide in step a).



N i midazole H Br 28 1N 4-(2-Chloro-benzyl)-1H N

imdazole HC 29 CH4-(2,6-D nethyl-benzyl) -
wabkbormssdsezol e 30 4-Benzyl - 1H i mi dazole N H 31PCT/EP2007/050441

4-(2,3,5, 6-Tetramethyl - N benzyl)-1Him dazole N WO

2007/ 085556 PCT/ EP2007/ 050441 ~-38 32

M&%ﬂgﬁ#ffenzyl)-ll—k N imdazole HO 33 jlI CH
, F0-benzyl)- N 1Him dazole ~CI N 34

rac-4-[ 1-(2,3-Dinmethyl H CIH H N phenyl) -ethyl]

I
eyl = itazete—or gtomer— V35— CHH414
[ (4- n)é%?w%lﬁyﬁhenyl )|- /) sut]ﬁlé:nlilr ] -benzyl] -1H l\Is ©
I m dazol e4 o (S)-4-[1-(2,3-
W dimethylphenyl)ethyl]- 1H-
o imidazole;
Dexmedetomidine
25 - 4-(2,3-Dimethyl-benzyl)-
N 1H-imidazole; Detomidine
W
26 NT
! 4-(2,6-Diethyl-benzyl)- 1H-
imidazole
27 (,N 4-(2-Bromo-benzyl)- 1H-
9 .
N imidazole
Br
28 (/N 4-(2-Chloro-benzyl)-1H-
N { imidazole
cl
29 o 4-(2,6-Dimethyl-benzyl)-
f 1H-imidazole
v
30 (/N ) 4-Benzyl- 1H-imidazole
N
H
31 4-(2,3,5,6-Tetramethyl-
N benzyl)- 1H-imidazole
W




36 Hrac-4-[ 1-(2-Methyl- N phenyl)-ethyl] -1H
i mdazole 37 rac-4-[ 1-(2,3-Dinethyl- phenyl)-pentyl]
WO 1447084356 m dazole N 38 H 4- Benzyl 2- met hyl - 1PET/BP10P7/050441
i m dazol e or tautonmer 39 | 45 Napht hal en- 2-yl net hyl
NlH—im’dazoIe HCIH4O N

l

ac / Nanh A l\l at bl \ L 1y dAa=2a1 o\ \

T == IJIILII(J.I CII yl' TN IIyI}' TTrE1 II_ é 1 — _ _
OH a1 H - (1-net hy| - S1 phen)(f' O 01, ~ Fdops vethoxy-benzy) - TH
ethyl)-1Him dazole| N F trilUoro-acetate F Wnidazole

2007/ 085556 PCT/ EP2007/ 05044"[]. 39 42 HOHN

(3H I m dazol -4-yl)-phenyl - N ngthanol 4383 N N

4- ( 1- Napht hal en- 1-yl - propyl i m dazo| e

O
/
33 T on 4-(2,6-Dichloro-benzyl)-
f 1H-imidazole
Cl / />
34 rac-4-[1-(2,3-Dimethyl-
- phenyl)-ethyl]-2-methyl-
| N/>\ 1H-imidazole or tautomer
35 - 4-[4-[(4-methoxyphenyl)-
\ m> sulfanyl]-benzyl]- 1H-
\QS " | imidazole
36 y rac-4-[ 1-(2-Methyl-
@J\EN) phenyl)-ethyl]- 1H-
N ..
imidazole
37 rac-4-[1-(2,3-Dimethyl-
phenyl)-pentyl]- 1H-
H imidazole
L2
38 N 4-Benzyl-2-methyl- 1H-
m,\%—’ imidazole or tautomer
39 O‘ | N\> 4-Naphthalen-2-ylmethyl-
N 1H-imidazole
CIH
40 ‘ N> rac-4-(1-Naphthalen-1-yl-
v ethyl)-1H-imidazole
SO
41 ’ 5-(1-methyl-1-phenyl-
©><[N/> - ethyl)- 1H-imidazole
N g OH trifluoro-acetate
F
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Exanple 44 5
rac-5- (Met hoxy- phenyl -net hyl )-1H i m dazole -O H ANN

W@002/083566 t - But yl -di meth, | 1~yl)-4-(h, PCT/EP2007/050441

d~y- phenyl - met hyl ) -i m dazol e-_lggc,_ul fonic acid
dimethylamde N 1 V OSSO Si"--(N NOH 10 To a

el 1t 1t A ~Ff N 2N -~ 1 71 1\
SUT Ut T UIT I U. OU 'y L. T L IIIIL1_I|

1- (di net hyl sul fanoyl)-i m dazoke in 10 m e AoV )
t et rahydr of uran wer ¢ addge~% \ @ 88 n%%q)lmg%az%myl) phenyl
1. 6M butyl 1ithium $ol ut hextne at - 75C. m&thaapel

stirring for 15 mn|0.30 g7(2 mol)

tert=butyjzdimethytsityt—chtoride_was added—at—75€C

and the m xture was|stirred ient tenperature for

2 h. 15 The mixture|was cool fin agai n to(i-Raphaiatn-1-yl-
1.2 mM (1.88 mmol) of a 1.6M butyl [ithjum solﬂtikgn : dazol
in hexane were added. Aft ring for| 30PHPHD g Hhgmidazole
m (2.14 nmol) benzal deh added at -75C and the

m xture was allowed|[to reach room tenperature

overnight. The m xture was partitioned between water
and dichl oronethane, re-extracted with
di chl oronet hane and the conbi ned organic |ayers 20 are
dried over MyS™, filteredExampleddporated to yield
0.73 g of an yellow oil, that was wused directly in
the next step, M5 (El): 338.1 ((MtBu)+-). WO
2RO MBehs 56 pRSTYHER2DOT/1060didlazole 40 b)
rac-5- ( Met hoxy- phenyl -nethyl )-1H-i m dazol e A gentle
stream ofyHC1 gas was bubbl ed through a refl uxing
s forq oy 2-(tert-butyl-
hyl -si'l anyl ) - 4- (hydr oxy- phenyl - met hyl ) -i m dazol e-

1-sulfonic acid dinethylamde (0.2 g, 0.51 mmol) in
E2-h@rtoBut(Sdif eth - BilanlyDAGR ydrd ke psal W-eiith Wik &n e agdel aduéfdnic acid
nd sodj um hydr oxi de sol uti on was added. The m xture

c ted with dichloronethane (2 tines). The
conmbi ned.organic |layers are dried over MgSO4, filtered
and cggsggtrated.

& T

:

N

L
SI\« /

N

O

OH

To a solution of 0.30 g (1.71 mmol) 1-(dimethylsulfamoyl)-imidazole in 10 ml
tetrahydrofuran were added 1.2 ml (1.88 mmol) of a 1.6M butyl lithium solution in
hexane at -75°C. After stirring for 15 min 0.30 g (2 mmol) tert-butyldimethylsilyl
chloride was added at -75°C and the mixture was stirred at ambient temperature for 2 h.
The mixture was cooled down again to -75°C and 1.2 ml (1.88 mmol) of a 1.6M butyl
lithium solution in hexane were added. After stirring for 30 min 0.22 ml (2.14 mmol)
benzaldehyde was added at -75°C and the mixture was allowed to reach room
temperature overnight. The mixture was partitioned between water and
dichloromethane, re-extracted with dichloromethane and the combined organic layers
are dried over MgSQy, filtered and evaporated to yield 0.73 g of an yellow oil, that was
used directly in the next step, MS (EI): 338.1 (M-tBu)™).
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The residue was purified by flash chromat ography

(silica gel, dichloronethane/ net hanol aqueous conc.
wa@eonongsse- 90: 10: 1) to yield 25 ng (26% of PCT/EP2007/050441

rac-5- (hydroxy-phenyl -met hyl ) - 14 i m dazole, M5 (Hl):

174.1 ((M+) and 5 ng (5% of 1

2t Yidigdthd m dazol e as

; ; : (MtH) +. ). Exanpl e 45
nwédstream o as was bubbled through a retluxing solution of 2-(tert-butyl-
%15 5) fHCl g bubbled th fluxing soluti f2-( butyl

ﬁ{ﬂ%&%@l—}%}{)@%{(@r{%og%?géﬂ?—?%hg%—ﬁP%Ecllé—lltguilﬁhféz%%ﬁl fm31amide

¢®2 py.3+ rhrkdDnincaetbhieol Kb @) foall hhuChiheablvelrivdsidvafor fted ald
2. . - di net . o
RS Aot R e e i easeaned i gighloromethane

gtiiges)20haéanebingd argadlie ldyerslare dr¢daoveSM IS0, HiltdredTan daconcentrated.

n : o
3R IR0t pifieat i ulRSerpehy i3 e 1- st 1 oni
dchbranethting/hnattiadel/aqueb0s ednct ahmaniads 80:10:4ntovyesle 2ada@6%) of
: 17..4 I f &.1l.6M it hi ol utd on
- RN GprenTERety; iy ebrelbiS(ep: B MBSt 80 5% of
(at7a-dmethroky- pRer/1-2%ethiyl -1l Hemoberwieyd stoo mirides oala 31 SdS®)d 13611
GIe ad the m xture was allowed to reach room
{(e erature overnight. The m xture was partitioned
bet ween water and et hyl Exasipht45anded6 extracted with
et hyl acetate and the conbi ned organic |ayers are
dried over MyS04, WD 2007/ 085556 PCT/ EP2007/ 050441
4409)fli- {2 2 Defn @b b hew gip ertafi e tH -iftid¢azo Rsind ule] (R - (A1 Difluedo-

by flas mat ogr.aphy (silica gel, hexane/ethyl
BlabaPaRTIHERBRITET $o0g (a0 of
2-(tert-butyl -di nethyl-silanyl)-4-(2, 3-

di T‘{EHM o- benzyl )-i m dazol e-1-sulfonic acid

di | affe as a I #gkt yENRbw solid; M8 (ISP):
416\ 14((MrH) +) . 5 b)) (4)-and (+)-2-(tert-Butyl-dineth,
| 1251 )4=[ 1- (2, 3-di {Huo%.an phen, |

F
and

a) 2-(tert-Butvl-dimethvl-silanvl)-4-(2.3-difluoro-benzyl)-imidazole-1-sulfonic acid

dimethvlamide

N~

|
O=?=O
N

To a solution of 4.2 g (14.5 mmol) 2-(tert-butyl-dimethyl-silanyl)-imidazole-1-sulfonic
acid dimethylamide in 50 ml tetrahydrofuran were added 10.9 ml (17.4 mmol) of a 1.6M
butyl lithium solution in hexane at -75°C. After stirring for 20 min 3.6 g (17.4 mmol) 2,3-
difluorobenzylbromide was added at -75°C and the mixture was allowed to reach room
temperature overnight. The mixture was partitioned between water and ethyl acetate, re-

extracted with ethyl acetate and the combined organic layers are dried over MgSOy,
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30

i mdazole- |-sulfonic acid dinethylamde N Chiral N
Chiral 1 1 0=6=0 X0=6=0/Si NSIN M N FFFF

wa@pah7/0885s@nount of 2.9 g (7.0 mmol) of PCT/EP2007/050441

2-(tert-butyl-di methyl -silanyl)-4-(2,3-difluoro 10
benzyl ) -im dazol e-1-sul fonic acid di met hyl am de was

(1P -pil®h T AL (O Ry s s
béxag opthypydetatd dd- 1) o ylbblﬁ dhif@re fodi & per(-bwiyhd Bu S Hylrdilanyl)-4-(2,3-

§
ﬁﬁlﬁM@Hé{zﬁﬂ%@a&% ﬂi%kdﬁfg&gﬁﬂéﬂﬁﬁe dtehafo‘ b otdfegb&/ HRE MS
diBed 16AncMsthiri ng was continued overnight at
g ezﬂltd )= E@tﬂﬁr =di Qf[ slm§/l)?zgﬁleg%(% %gg#ﬁg %\tl}weﬁﬁ? ethyl]-
emldviolcadesuﬁtJmc(at&dtdlmeﬁlylaande t he conbi ned organic
extracts were dried over MyS04, filtered and
concentrated. The residue was purified by flash
chr omate Vapm@h(ral lica gel\exanesket hyl acetate 4:1)
to yieldi2. 47 of rac- 2-%3_” but yl -

h?TSSPI anyl )-4- (\2 X4 | uor o- phenyl )-ethyl]-im
|e- <sul foni c acjtsidimet hyl am de (MS (1 SP):
430 7( +), |i ght )/ellw/||) This material was
separ at®d\20 by chiral col W\ chromat ography (Chir al
OD, i sepropanol | heptane =R: 98 ™t o yield 0.785 g
(269 of

(+)-2-( - but yl - di met hy. nyI) 4-11-(2,3-difluoro
- phenyl I) hyI ] - hl{’ﬂ dazol e y uI fonic acid

am d +
éPrﬁ‘@%WF k3. Par@ p)mmo{) Pf @z(tez;t Ev é@?éﬁh])éh%lﬁwl) 4e<t2|%y<|11¥1uwm-
bé‘%ﬁ: Lifridlaza18l f-QnEdhi@sdidldinthitias hidle a7Hs dRsol¢&l #)30 ml tetrahydrofuran

(2, 3-Difluoro-phenyl)| ~yll-|lHimdazol e and

am{:ﬁ@ged drop-pisgtepfiesy prepafrdrfolutiop of lithiwm; diisepy2pylamidein
te@rahidr%ﬁira@%'ﬁc\(ﬂl .54 et i Bﬁd laaay lok d‘}moﬂr@)}bylamme After stirring for

-di f | uor o- pheny ll%; -eth -1 m dazol sul fonic

i&l.aﬂ it Wy 2 &nf ung wﬂw@ b degrasidded. apd stigingswiswegtinued

b&brﬂ M a&bﬁé}h&éinp&gfu@@ K e &/asaéiid@d @cnquén%ﬁ |tl‘1’é(1%gctfo%r The aqueous
he cool ed sol uti on was adj ust ed %H>8vmt WO
m

21(9@?/“@8 %%teﬁ@wheﬂhmwsﬂ@@dﬂ@es) amizthe co

dried over MgSQsy, filtered and concentrated. The residue was purified by flash

ined organic extracts were

chromatography (silica gel, hexanes/ethyl acetate 4:1) to yield 2.47 g of rac-2-(tert-butyl-
dimethyl-silanyl)-4-[1-(2,3-difluoro-phenyl)-ethyl]-imidazole- 1-sulfonic acid
dimethylamide (MS (ISP): 430.3 ((M+H)™), light yellow oil). This material was separated
by chiral column chromatography (Chiral OD, isopropanol/heptane = 2:98) to yield
0.785 g (26%) of (+)-2-(tert-butyl-dimethyl-silanyl)-4-[1-(2,3-difluoro-phenyl)-ethyl]-
imidazole-1-sulfonic acid dimethylamide and 0.946 g (32%) of (+)-2-(tert-butyl-
dimethyl-silanyl)-4-[1-(2,3-difluoro-phenyl)-ethyl]-imidazole- 1-sulfonic acid
dimethylamide.

¢) 4-1(S)-1-(2.3-Difluoro-phenvl)-ethvl]-1H-imidazole and 4-[(R)-1-(2,3-Difluoro-
phenyl)-ethyl]-1H-imidazole
(+)-2-(tert-Butyl-dimethyl-silanyl)-4-[ 1-(2,3-difluoro-phenyl)-ethyl]-imidazole- 1-

sulfonic acid dimethylamide (350 mg, 0.81 mmol) was dissolved in 10 ml 1.5N
hydrochloric acid and refluxed for 1h. The cooled solution was adjusted to pH > 8 with
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25% aqueous anmmoni a and the sol ution was extracted
with dichloronmethane (2 tinmes). The conbi ned organic

wo ayensssss e dried over MpSH4, filtered and PCT/EP2007/050441

concentrated. The residue was,purified by flash
chr omat ogr aphy (silica gel,

8%‘% %9%3%{551?@@@% i B%ﬁgiu?l%(‘,};ﬁ‘é B F@RG witT IR Forfethane (2 times).

Zh¢ ¢or(1bingd didahigdaysrphedsibd ot ME30.1fkérnd diaz odneentrated. The

' . ff - \whj e (1SP): 208.9
R T R I T TS
Highloarmsttbahemetha@0l/ddieous Rne. arBmMO@nm =n90:10:1) to yield 80 mg (47%) of

1h 3 624ida Hof -RNEY )i LI _white solid:
HE oot SRR SR TR0 Bifyie sotd: s
fISBmM208.9 ((M+H)™), chiral HPLC (Reprosil Chiral-NR; heptane/ethanol=90:10): tg =
bv)n- (tert-butyl-dimethyl-silanyl)-4-[1-(2,3-difluoro
-phenyl)- 10 ethyl] -im dazol e-1-sulfonic acid
[ i 2 ByD Ao cte phen yP)3éth ylil -6 Hdimidetde (tHnag somiet 2) Wi qbt&iyd by the

i robidfi b  £01 (1 itk FE R Rh S B Mugeo-phenyy-
B8ihsH (iBidazdief 1-adfomiqduihyin)etf i ideiin 3% yield:;ycb Jountessiealnd1S (ISP):

+~F 4N B Met hyl 4-im@gazol.ecarboxvl gte .. _
BB GHTE a HrP . R i PN R R AR o v = 101
aigon 50 m (25 nmol) of a 0.5M
3, 5-di fl uor ophenyl nagnesi u]gpxbr 01@4‘?8 solution in
t et rahydr of uran were added. e xture was refl uxed
for 2 hours and then nost of the 20 sol vent was

v ed. te . added wWith cooling, and the
AR o B B AR BRI rcarat 6 The
contined. gr/gani ¢ extracts were concentrated and the

resid s purified by flash chromatography (silica
gel, heptane/ethyl acetate 8:2) to yield 1.5 g (73%

11 uor o- phenyl)-(1Hi m dazol - 4-yl ) - met hanol
8solid; M5 (ISP): 305.1 ((MOH)+-); 323.4
H+,). 25 Exanple 48 4-

[ Bi &~ (3, 5-difluoro-phenyl)-nmethyl] -1Him dazole WO

g/f%@{?)/l Qﬁﬁéﬁoﬁ%%ﬁggy 30 %Qé‘@l mrhéﬁ ‘Wwas placed in a flask and under argon
50 ml (25 mmol) of a 0.5M 3,5-difluorophenylmagnesium bromide solution in
tetrahydrofuran were added. The mixture was refluxed for 2 hours and then most of the
solvent was evaporated. Water was added with cooling, and the mixture was extracted
twice with ethyl acetate. The combined organic extracts were concentrated and the
residue was purified by flash chromatography (silica gel, heptane/ethyl acetate 8:2) to
yield 1.5 g (73%) of bis-(3,5-difluoro-phenyl)-(1H-imidazol-4-yl)-methanol as a white
solid; MS (ISP): 305.1 (M-OH)™); 323.4 (M+H)™).

Example 48

4-[Bis-(3,5-difluoro-phenyl)-methyl]- 1H-imidazole
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Bi s- (3, 5-di fl uoro-phenyl)-(1H i m dazol - 4-yl) - net hanol

W@ 0005/08555d.. 55 mmol ) was dissolved in 10 m etbkemab2oancsos41

0.66 m of 12M hydrochloric a_cl&?_ was added. The

m xture was hydrogenated (5% Pd/C, 0.07 g; 100 bar
H2, :10QC) (for 20 h. Then the m xture was 5 filtered
celiteQ and the solvent was evaporated. The
resi dug#was partitioned between an aqueous sol ution
pot assium car bonate and et hyl acetate. The organic
ms)dried over magnesium sul fate and

chremat ography (silica gel, ethyl acetate) to yield

Bisdgry PRk G R TG 6 AR Gt 02113 migrgh) was disoved
{nl BRn1 etBOYol hnd OM6H) HOf 12]!(01&)@(6!{‘11%@ A wds {dle®rTiron beane was
- 7- -1 a .

AR e SRy b TR it e i e mirines ves
filtérdd W rpu gintdiaz® hed flve selikfitonasevagdrated) Thet deyill@nvakepartitioned

jii.-O N N Ol . :
e L RD S A PP PR R R B Y- Ths ety aver
whs Giiddadnel praignestiaa @llhlgﬁa-té.artl(gkﬂaf)gﬂ‘miefd. Elgé: d:sidliutﬁﬁtah phlgﬁédjlﬁy flash
RSP TI o STGHOT et o uin R Hengo P Astudgoro-
pherydnmyihyhr i alazble ght whak belit; MSTGSPNGOE | SOI+H) VB
(I1SP): 500.0 ((MtH)+). b)

4- (5- Brono- benzofuran-7-yl nethyl )-1-imdazole H NN
O Br WD 2007/ 085556 PCT/ EPRRAMpIRE0441 - 44

4-(5-Bromo-benzofuran-7-ylmethyl)-1-imidazole

a) 4-(5-Bromo-benzofuran-7-ylmethyl)-2-(tert-butyl-dimethyl-silanyl)-imidazole-1-

sulfonic acid dimethylamide

4-(5-Bromo-benzofuran-7-ylmethyl)-2-(tert-butyl-dimethyl-silanyl)-imidazole-1-
sulfonic acid dimethylamide was prepared in analogy to Example 5 (Route B, step a),
using 5-bromo-7-bromomethyl-benzofuran instead of benzyl bromide: light yellow
amorphous solid; MS (ISP): 500.0 (M+H)™).

b) 4-(5-Bromo-benzofuran-7-ylmethyl)-1-imidazole

W

N

Br
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4- (5- Brono- benzof uran-7-yl met hyl ) - 1-i m dazol e was
prepared in analogy to Exanple 5 (Route B, step c)

WO c@11085556 PCT/EP2007/050441

4 (5- brono-benzof uran-7-yl nethyl)-2-(tert-butyl-dineth
- silanyl)-imdazole-I-sulfonic acid di nethyl am de:

%A] %tzfggé,%l ]#]eqao#gf_ﬁ%éz %;’%?thﬁgﬁ gnld§z(o ﬁgsl ;3& aréd Egmqgg té%&ample 5

fRoute BOitép g)cﬂrcun de(d-lgpmo- benzofuran 7- ylmethyl) 2 (tert-butyl-dimethyl-

dbn %%faep SRl AR b e LARZ o 45 1

BRM-EH{10 ngy) and hydr ogenat ed under normal pressure
for 20 hrs. The reaction X s filtrated and
concentrated. The crude ng%ﬁé§5§gs purified by

col umm chromat ography (lsolute(r)Flash-NH2 (Separtis);

C}l95 5) to give
%(?g @ﬂéd’hocg%&oﬁ‘éﬁn nyd?lg&yﬂ?w?“flh@% HS1)-1-ini dazol e (7
ng) as te solid. 15 Exanple 51
uhhn-?-ylnethyl- l-imdazole NN H O
4- Ben Nan- 7-yl met hyl -1 -i m dazol e was prepared in

t hyl - benzofuran: |ight yellow solid; M

s 99.1 ((MtH)+,). Exanple 52 4-(2-Methyl -

ap en-1-ylmethyl)-1Himdazole NN H WO

2007/ 085556 PCT/ EP2007/ 050441 -45 )

A-sphuiperoh g (Srhaprronkanapiiany Pyt eyl -Lsimifarolzd mes: weample 49) in

Ef(ﬁﬂ 0 &) hWis REREPE¥h 1 0%BRORI @ m oS 8nd5 V\ﬁd b géiﬁtefdrd?mer normal
bro n;éh | -2-met hyl - na hthaIFP M%

()Iiegv,y)re 05 h){ e reaction mlx ure was filtrated and concentrated e crude

product was purified by column chromatography (Isolute®Flash-NH, (Separtis);

gradient: CH,Cl, -> CH,Cl,/MeOH 95:5) to give 4-(2,3-dihydro-benzofuran-7-

ylmethyl)-1-imidazole (7 mg) as white solid.

Example 51

4-Benzofuran-7-ylmethyl-1-imidazole

4-Benzofuran-7-ylmethyl- 1-imidazole was prepared in analogy to example 49 starting
from 7-bromomethyl-benzofuran: light yellow solid; MS (ISP): 199.1 (M+H)™).

Example 52

4-(2-Methyl-naphthalen-1-ylmethyl)-1H-imidazole
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((MtH) +.). Exanple 53 5
Rac- 7- [ Hydr oxy- (1H i m dazol - 4-yl ) - net hyl ] - 5- et hyl - ben

W@ ofonngsss@- car boxylic acid ethyl ester a) PCT/EP2007/050441

7-Fornyl - 5- met hyl - benzof uran- 2, far boxylic acid ethyl
ester HOOO 10 A solution

g (?M\q&ﬂ gghyh @Qaﬂgli I%ir ﬂgﬁpﬁaqe (V!I pﬁl)eplngd Q[\/Ena(lgggr to example
6%ﬁtar§,mglfmr@ érbmm@ﬁ@ﬂ(ﬂ me@ly a&rdlthlalenqﬁwhlte solid; MS (ISP): 223.1
pgieyl onate (1.60 g). The reaction m xture was
eated to 100C for 20 hrs, then cooled to r.t.,
quenched with water and extkagpedsw th Et OAc. The
organi cs were dried 15 over MgSO4, filtrated and
concentrated to obtain 7-fornyl-5-nethyl -benzof uran- 2-
R&¢- bg%}&(ga(qfldm@iﬂgﬂdl 49351 ﬁ{etl(ﬁ] §4né1ﬁylﬂ§en%ﬁréﬂ’lﬂc§rboxyhc acid
sol i | SP 233.1 crude product
Waslesesd in the next react| on step WIthOUt further
pur|f| cation. b) Rac-7-{f2-(tert-Butyl-dineth,

~yl)-1- dinmethyl sul fanoyl - 1Hi m dazol -4- 20
ﬁ%@gnvhi—mﬂﬁd%emzqﬁuﬁanr%cmhwmc said gt ester aci d et hyl

esterOrl d\llsu HO\ NOOO\ I ~ A solution
of
2-(tegrt- gut -di met hyl -silanyl)-im dazol e-1-sul fonic

ide (1.0 g) in THE (10 m) was cool ed
A~at nosphere to -78C. n-Buthyllithium
Iutlon(16M|n hept ane, 237 m ) were added

W se. After stirring for -78C
g\c?PE]t“iOBr? 8th¢quar5fmet@llﬁfﬂ%hﬁ§}Pﬁ 25 8t @nD%Fééﬁ Bk yRi geated
afdd aatAryodn @tsﬁ&phéra &3thibraskiim dabor{atd( 10 1) g)VMﬂS dasghad
dropw se. Stirr %rvvas continued for 15 mn

PHSHOTTHIEN2F 6169 EbTHATRAHR %@rw%@t%ipwtl&orc for %8s, then

e REMoahtt, quiddhed watenahi MHd cttrhdteith fEtOlAbeThéTb?ghhlfc?were dried
was extracted with Et CAc. The organi cs were dried qver

MES0A25Q4 fitratden dERBCapE Y0P OO EEE SEO T EPSHUYT PR an-2-
cdtBo M0 GERTefAl Bfer (T@a g%y@kh@lﬁt@qéu@d MBS ISPy 3351 19@dVaMT) ). The

col uim chr omat ograP (silica 9
crude product was used in the next reaction step without further purification.

b) Rac-7-{[2-(tert-Butyl-dimethyl-silanyl)- 1-dimethylsulfamoyl- 1H-imidazol-4-vl] -

hydroxv-methyl -5-methvl-benzofuran-2-carboxvlic acid ethvl ester

0=$=0
N é|
/ 1
HO \N |
o 0
N\
/—O

A solution of 2-(tert-butyl-dimethyl-silanyl)-imidazole-1-sulfonic acid dimethylamide
(1.0 g in THF (10 ml) was cooled unter an Argon atmosphere to -78°C. n-Buthyllithium
solution (1.6 M in heptane, 2.37 ml) were added dropwise. After stirring for 1 hr at -78°C
a solution of 7-formyl-5-methyl-benzofuran-2-carboxylic acid ethyl ester (963 mg) in
THF (10 ml) was added dropwise. Stirring was continued for 15 min at -78°C, then the
reaction mixture was warmed up to r.t. overnight. After quenching with water, the

mixture was extracted with EtOAc. The organics were dried over MgSO4, filtrated and
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gradi ent: cycl ohexane -> cycl ohexane/ EtOAc 1:1) to
give rac-7-{[2-(tert-butyl -di net hyl -

W@ 2doanygisye 1- di met hyl sul f anoyl - 1H-i m dazol - 4- y| PCT/EP2007/050441

- hydr oxy- net hyl } - 5- net hyl - benzgf uran- 2-carboxylic
acid ethyl ester as light yell ow anorphous solid; M

B aied rtie LME PRGN Wit i3 DY Colibby chromataaraphy (glica sel

arber i Icydokeexiugke >e¢}hyllhem§i’tOl>Qc IHD tdNgivefraccy @ 29 tert{butyl-dimethyl-

A PRI S LY oS o

Rvahoaylogpeid oh iestephdight félomt m@,phgtnewhd) WT(IBFI) 522 3((M+H)™).
7-{[2-(tert-butyl -
di met hyl -si | anyl ) - 1-di net hyl sul f anoyl - 1H-i m dazol - 4-yl
P Raydrlblogdrort (¥l-im a4yl -mdileyik-6fraethpl-neafubax Hcadoxylic acid

Ehyl ester: white solid; Ms (I1SP): 301.3

). Example 54 15
' Ng-yl met hyl) - 5- et hyl - benzof ur an- 2- car bo
xyllc aC|d et yI ester NN H OOO\ | ~ Asolution
“(Hert-butyl - di methyl - si | anyl ) -1-
di net hyI sul flamoyl - 1H-i m dazol -
a met hyl } - 5- met hyl - benzof ur an- 2- car boxyl i c

acid \ egtel (470 ng; 20 exanple 52.b) in EtOH (16
W()_ was treated with 10% Pd/C (117 rrg) and

hydro%d nated for 48 hrs_at C. The ,
RéadFyArand r enidagol-dod)- atfﬂ%sél ?methylftrqntz?fafaéld2 Rgoxylic  acid

ERPCRRY at gféparEhen ﬁﬁw @ il ﬁwuwg dep @tfgfh G5 dert-butyl-
e

and treated with sol ution
At Stlénﬂbéélmsﬁhmum@oylt i igrledvH :hyéepxym%thyl} 5-methyl-

b&Fo 8 Ve AKBOadiP ethiylesWal Rilite sbNE; S| 1) Mm}g)e
basic by the (g(lgdltl on gf K2C03 and ext ﬁlégg)?ed V\/Im?h )
CH2C12/ MeCH 4:1. The organics were dried over MyS04,
filtrated and concentrat edgxapffig sgr ude product was
purified by colum chromatography (silica gel;

gradient: CH2C12 - > CH2C12/ MeCH 9:1) to give

T A T AR 2 md e TR LI Y1 -ben SBE P2 BPEBB RN hyl ester

o) @)

/—o

A solution of rac-7-{[2-(tert-butyl-dimethyl-silanyl)- I-dimethylsulfamoyl- 1H-imidazol-
4-yl]-hydroxy-methyl }-5-methyl-benzofuran-2-carboxylic acid ethyl ester (470 mg;
example 52.b) in EtOH (16 ml) was treated with 10% Pd/C (117 mg) and hydrogenated
for 48 hrs at 100 bar and 100°C. The reaction mixture was cooled to r.t., filtrated and
concentrated. The residue was dissolved in EtOH (5 ml) and treated with 3N HCI (5 ml).
The solution was heated to 100°C for 3 hrs, then concentrated. The residue was taken up
in water. The solution was made basic by the addition of K,COs and extracted with
CH,Cl/MeOH 4:1. The organics were dried over MgSQ,, filtrated and concentrated.

The crude product was purified by column chromatography (silica gel; gradient: CH,Cl, -
> CH,Cl,/MeOH 9:1) to give 7-(1H-imidazol-4-ylmethyl)-5-methyl-benzofuran-2-
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WD 2007/ 085556 PCT/ EP2007/ 050441 -47 carboxylic acid
ethyl ester (10 ng) as anorphous off-white solid. M

W@ b@Ppsss285. 1 ((MrH) +.). Exanple 55 5 PCT/EP2007/050441

3 5-Diethyl - 4- (3Hi m dazol - 4-y}pethyl)-1H-pyrazole Nw

éarggx)ﬁg %aéleth?rl‘ tép (Q@E%) &s a%F%}%‘H? l)%f vﬂﬁ&tsgﬁg l%fsqtlﬁi)o@&% 1

azo
[(rMJaHé)BSdloneN-Nw\l\l/OOor oto 10 To a
solution of 3.75 m (10 mpl,. %%%solutlonln
et hanol ) sodi um et hanol ate I'n 3118 m dry ethanol were
added 1.30 ng (10 mmol ) 3, 5 heptanedione and stirred

SR R Bl o, Pt

banaMl-S chl or onet hyl - 1H—|n1dazole (prepared from 2. 27
9. 4 mmol ) 1-benzyl -5- chl oromet hyl - 1H i m dazol e
hydro hloride in 10 m ethanol and 3.5 mM (9.4 mmol ;
osolution in ethanol). The m xture was heated to
rther 5 mn and then imediately cooled to
tenperature and concentrated under reduced

amdaaﬂel Vlmeﬂhvla)shcaaltmi Sphiang ded

4-( 3- benzyl - m dazol - 4-yl net hyl ) - hept ane- 3, 5- di one
ey e eIIvvaxy solid: MBS (ISP): 299.2
20 b)\.
enzyl - 3Hi mdazol - 4-yl methyl)-3,5-diethyllip, r~
enz, | ol -4-ylnmethyl)-3,5-dieth, lip,

NN pr H Tooa”sol ution of 140 ng (0.47 mol)
4- (3-benzyl - 3Hi m dazol - ilrrethl) hept ane- 3, 5- 25
dp anelutian of 3. 7pmlé ] havieel; was%esabsignan §61|am>1|> spinm caanedate in 40

fnq) dﬁsetﬁmn’vem :Qfd@é 11R3% m %TEODI ; eﬂﬁ@[)aj £ héﬁ’talgedq’oﬂg an@tshﬁ@@ bt 50°C for

the m xture heated ux
6@3&@1@ i'en arfipkefispatulgens petaspomapaide lwaél éfildqdé@lll@éfmi by a solution of 1-

Bé BYUcR1ord B, P B NG Ho RS BEpGF A o D BGUSYSR 1-benzyl-5-
B3 Sl Ry E S PR It BOMFm 1-benzy
chloromethyl 1H-imidazole hydrochloride in 10 ml ethanol and 3.5 ml (9.4 mmol; ~

21% solution in ethanol). The mixture was heated to 50°C for further 5 min and then
immediately cooled to ambient temperature and concentrated under reduced pressure at
max. 30°C. Purification by flash-chromatography on silica gel with heptane/ethyl acetate
1:1 as eluent provided 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-dione as light
yellow waxy solid: MS (ISP): 299.2 (M+H)™).

b) 4-(3-Benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl- 1H-pyrazole or 4-(1-Benzyl-1H-
imidazol-4-ylmethyl)-3,5-diethyl-1H-pyrazole

a0
Jot

\
N—N
or H

To a solution of 140 mg (0.47 mmol) 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-

dione in 1.5 ml ethanol was added a solution of 24 mg (0.48 mmol) hydrazine
monohydrate in 0.5 ml ethanol and the mixture heated to reflux for 10 min. The reaction

mixture was evaporated under reduced pressure, the residue dissolved in 1N aqueous



-48 HC1 solution and extracted three tinmes wth
t-butyl nethyl ether. The aqueous phase was adj usted
w0 000pMBsER6 and extracted three tinmes wth t-butptT/ERIOYD50441
ether, the conbined extracts yashed with brine, dried
over sodiumsulfate, filtered and evaporat ed.
ST V. t
qu isélgﬁgﬁ Fﬁ)&] eﬁﬁa&eﬁ%hfe@ Zl(llgg%g g&{ltgl talgsdt@%nftﬁgl e?l'{%r 'gl\%clg %@ggusoﬁhase was
ddj(lsecbtmzlsl 1123hd cm@@dﬂlr% tirheseribyi-but3] Bediybtther, theldopyined

%ﬁ% %v@}%h ef ? t@ lﬂglh %Sd%%e 'o%&os%‘a ugllll_ll_su lfalyeg glztorl%-af.-n 9 l%ﬁ%@toﬁilti% ’

Purifiwatido0 offijtdrregduxalyy ﬂmhfchrqnstogmphja nn offlicd §e) watly etlgyl 3Gtate as

) | 2 < diethyl. 1H.

5 Illt [ﬁé}/lgj&gﬁj g@é% @?’é}—f ﬁ_@%ﬁ élz ether %_8 di nffth\élt Illoé/{azole §
Qolnhrlfaqm@ms oﬂr\l\/llﬂCC]SH)n295p}(éﬁ/b+rH:)e)of a catal ytic nount
of 10% Pd/ C at 60C for 2 h provided after usual
wor k- up pure
8), B5-dMieth falyd~( FH (it dzoi-dakoethgh Villveytagdly - 1H- pyr azol e as
co ourless solid: Ms (ISP): 205.2 ((MrH)+). 15

l e 56

et hyl - 4- (3H-i m dazol - 4-yl net hyl ) - 1- et hyl - 1H pyr

N/'NH N-N a)

| -1 Himdazol -2-yl nethyl)-3,5-diethyl-I-neth

r~ or 20
Benzyl -1 Hi m dazol - 4-yl met hyl ) - 3, 5-di et hyl - | - net h,

10 Hy@rogcnzmio/n of aNolgZioh of IO mgmmmmpl) gr(1-benzyl-1H- 1m1dazol 2-

@n{e}xﬁg%mm}ng I ARZ8le i 1Y TRhRAL] 2t Prodf byt 20 et

tazo prepare
pref@ichbehaychtaiHe |nm1mapﬁl10% Bl Gret 61/C)fohzh pasmad B, Bted i praéwork-up

?H‘]%ourf’ ﬁég@,ﬁéin@@gﬁﬁ 2332;91% @%gllg mgis%ol%gg.? sisolid: MS (ISP):

2052 MetHY1)- 4- (3H i mi dazol - 4-yl net hyl ) - 1- net h, I|p, r

;s WO 2007/085556 PCT/ EP2007/ 8;291141% 56°49-

3,5-Diethyl-4-(3H-imidazol-4-ylmethyl)-1-methyl-1H-pyrazole
N7 NH

N

N—N
\

a) 4-(1-Benzyl- 1H-imidazol-2-ylmethyl)-3,5-diethyl- 1-methyl- 1H-pyrazole or 4-(1-
20 Benzyl-1H-imidazol-4-ylmethyl)-3,5-diethyl- 1-methyl- 1H-pyrazole

Ziw ol

S
N

N—N N
N or D

4-(1-Benzyl-1H-imidazol-2-ylmethyl)-3,5-diethyl-1-methyl- IH-pyrazole was prepared
from 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-dione and methylhydrazine in
analogy to Example 55 b): colourless solid; MS (ISP): 309.3 ((M+H)™).

25
b) 3,5-Diethyl-4-(3H-imidazol-4-ylmethyl)-1-methyl- 1H-pyrazole
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N/'"NH NN
3,5-Di ethyl -4-(3H i mdazol - 4-yl net hyl ) - 1- net hyl - 1H pyr

w@zelesssss prepared from 4-(1- PCT/EP2007/050441

Benzyl - 1H-i m dazol - 2-yl et hyl ) & 5-di et hyl - 1- met hyl -
-pyrazole in analogy to Exanpl 55 c¢): colourless
sgLJd Ms (ISP): 219.0 ((MtH)+). 5 Exanple 57

@kL Et hyl - 6- met hyl - benzyl )-1H i m dazole N N H 10 a)
-[1- (2-chl oro- 6-fl uoro-phenyl)-nmeth-(E)-ylidenel -
F To a solution of 59.8 g (377 mol)

ro: 6-fl uor obenzal dehyde in 250 m toluene 15
wer e added 41.0 n1 (415 mml ) N-butylam ne and 1.44 ¢

oSG e SIS R el YRt from 4.1

Beie i Htiutiéazol-Qeylmithiyl) F B5-diesh yH 1H b e 1-WHE fhyrh olldiane akad to

ERE on S nabar S i S PGP BHE o1 cani e ayer
was dried over Na2SM4, filtered and concentrated in
vacuo to afford 80.1 g (99&%0fﬁ%52 title conpound as

20 a dark brown oil which in the next step
wi t hout further purification M5 (ISP): 216.2

%a%ﬁ%’aé“%?w 4 R, ([{FEGHMH 9. b

phenyl ) - (E) - ylldenel amne N ClI WO 2007/ 085556
PCT/ EP2 b7$050441 -50 Thi's conpound was prepared
usi ng gfethodol ogy described in Synthesis 1999,
2138- 2144 To a solution of 7.00 g (32.8 mml) butyl -
| or o- 6-fl uoro-phenyl) -meth- (E) -
-amine in 70 m tetrahydrofuran at 0 C was
added 0.41 g (3.28 mmol ) manganese(ll) chloride. 21.8
m (65.5 mol) of a 3 Msolution of nethyl magnesium5
chloride in tetrahydrofuran was then added dropw se
mhlle t he tenperature of the reactlon m xture was

vl In€ i i s 5 drmmvas conpl et e,

To a solution of 59.8 g (377 mmol) 2-chloro-6-fluorobenzaldehyde in 250 ml toluene
were added 41.0 ml (415 mmol) N-butylamine and 1.44 g (7.54 mmol) p-
toluenesulphonic acid. The mixture was heated at reflux for 5 h. After cooling to room
temperature, the mixture was diluted with toluene and washed sequentially with aqueous
sodium bicarbonate solution, water and saturated brine. The organic layer was dried over
Na,SOy, filtered and concentrated in vacuo to afford 80.1 g (99% of the title compound as
a dark brown oil which was used in the next step without further purification. MS (ISP):
216.2 ([{’CM+H]Y), 214.2 ([{°CIM+H] ).

b) Butyl-[1-(2-chloro-6-methvl-phenyl)-meth-(E)-vylidene]-amine

4

N

Cl
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30

reaction mxture was stirred for a further 30 m nutes,
during which tinme the tenperature rose to 40 C

W@ ecoogssser) . The reaction m xture was then queprCheR200y050441

dropwi se addition of water ang,stirred for a further
30 m nutes before being diluted with toluene. The 10

‘T‘ﬂlfé o 8%\/\2 EJS?E&R&'\%?E&E%@% tlékitdégcgﬁ)%g Q%Ey%ﬁe%zs E9§ B$38-2144.
bh a$elslt1we €798 g4 a8 eunalndutyhél-02-ghlore 6pfhmsermal$y1)imedd(E)
?IY(Fenaﬂl%%%%n 70fn111 tgt?e[hgrgrd%&dancagpgg Pﬁa{s %?(?egic %’ ?%%) mmog
Umngzamsa(ﬁb eknllorlde \2&1(&101 @i mmtod) caffaf3d¥71(:tomt196 of n{elfd8Ggrakium
%}ﬂgrlgrllee 1){1t &tr eyrgpoofﬂ 2%1 v@zf’s tﬁ %(#{iegvgro Wi ¢ \éva lcT, %lﬁ t l'f%tl%geplyﬂhe
ghexidn mﬁctQ{e{mmlMahﬂed)at 54 Z!D(?ClA(t@r{tBS @d(}ll\l/&rlh-l]wa} complgte, the
rze_aclfzttio m ture was SMI‘I‘F?? d a?flugtﬁer mm tes 8urquosuﬂ1tc%%e the temperature
pr epared usi ng ol ogy descri ynthesi s

il 3Sk) 4(2?(383Xﬁﬂ1¢ﬁm) e ré’z@:tlan soktuté¢ was trhf:n qudtthgd pgBrapwise addition

Wa S %Iidt s}(lérrﬁh#oer( a ﬁlf@]@ %&? mtlnl% 2 ?]éf%re%hle ny(iﬂ)utet%evzﬁntfo’f_ﬂene The

rmlxied: WasktBegfiltdred 3n dritel or garmaplwa efsthe Iﬁllt)ate aothied evasiddl. dith
m 9. | f 2 Msoluti f et |
Hprar R pTr ey e Moy R onGh R ERR Ll over Nass

fiheree ab dheortcenpatedinveuafThichesidieaedsiresuspanided ur erb@stetrachloride

TR BE R edhn i cains ks bOF e B8 LA Rl FEROG s a eltow

oil phichsyasdised inghehextBtepiwithoh urtherperifitatioa. Mo eSR)02 B0
37 Thess t m xture was then quenched

&); gﬁﬁ&#ﬁi%@d {E}o{;ﬁgf Ig\]gpe bef ore being diluted

with ethyl acetate. The m xture was then washed

e =nt1|all i th tder and wth saturated brine. The

Mﬁ@v@#@—m&nd the organi c phase was dried

over NaZs04, filtered and concentrated in vacuo. The

resi duf was purified by flash 30 chromat ography

AN el , ethyl acetate/heptane gradient) to afford

1. 83% of the title corrpound as ayellowoil
"H NMRACDC13): 1.26 (3H, t, 2.60 (3H, s,

i]nH)co ?g’ggcgﬁviwr éareg Aﬁwgne&_ibo(gﬂ?gyﬂcglbed @_Snt#%q999 2138-2144.,
20Q7%6R85R 263 PCEH/( ER2aM19D0AAL1- (253.109() 6-methyl- phenyl) -meth-(E)-

ﬁ?(feﬁéf . hylL 3§ gﬁ%ﬁ'}h he a!n—laitlﬁ)]"c was agde 1d_|ié ld%‘z mm A})

manganese(1I) chloride. 15.3 ml (30.5 mmol) of a2 M solution of ethylmagnesium

chloride in diethyl ether was then added dropwise while the temperature of the reaction
mixture was maintained at 5-10 °C. After the addition was complete, the reaction mixture
was stirred for a further 90 minutes, during which time the temperature rose to 50 °C
(exotherm). The reaction mixture was then quenched by dropwise addition of water
before being diluted with ethyl acetate. The mixture was then washed sequentially with
water and with saturated brine. The phases were separated and the organic phase was
dried over Na,SOy, filtered and concentrated in vacuo. The residue was purified by flash
chromatography (silica gel, ethyl acetate/heptane gradient) to afford 1.88 g (83%) of the
title compound as a yellow oil. 'H-NMR (CDCl3): 1.26 (3H, t, CH3), 2.60 (3H, s, CH»),
298 (2H, q,CH»), 7.09 (1H, d, ArH), 7.12 (1H, d, ArH), 7.35 (1H, dd, ArH), 10.6 (1H, s,
CHO).
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25

conmpound was prepared using nmethodol ogy described in
J. Og. Chem 1991, 56, 5739-5740. To a stirred

wae papessson of 1.47 g (3.37 mmol) PCT/EP2007/050441

4-iodo-tritylimdazole in 5 n1515 di chl or onret hane was
added dropwise 1.12 m (3.37 niol) of a 3 Msolution

b L0 A FHg @
e did

I m dazol - 4-yl ) - magnesi um hal i de was
e~ gom tenperature for 30 mnutes, and then
a sol utd 0.50 g (3.37 mvl)

2- es hyl - 8- Mt hyl - benzal dehyde in 2 m 10

ction m xture was then stirred at room
ture for 5 h, before being quenched by dropvvi se
addi ti on of water and diluted with dichloronethane

This cpmasead wat RrepsaLaing ARl ey dspgibs én ARAELhes 1991, 56,

S739es740VES a %ﬁ@&%s éﬂsidn&ffqdﬂf?ag*@ ﬁQﬂﬁl%DM @H@Qrﬂtﬂm&ﬁ@%ﬂk in 5ml
to afford 1.40 8 of the t

Bichlogpinetdanguas %1?% ﬁrqm@seuls b?dmll h°> %@Hwémf as% %%tt%qft
ét%?htb%ﬁesl&n@ﬂéhﬁd&ﬁﬁﬁéﬂ@l eﬁﬁ)er ét‘sﬁlgh E&M ltha@ t}f@t‘éﬂlperature of the

hyl™- 1Hi m dazol e his co was prepare

ed
£F§Ft|1f§1 WEHES IO 84 rigabers %?e& .Tﬁeyesu@%rﬁplugaa of (pgiity}- hH-
thiBsol- 41y1) %Q.%gesﬂ&@ﬂih&@@@s stﬂ'_l%d%t %dnﬁ ’Eé?l‘i’pe?ﬁh%g foPB0 Bfinutes, and

MWPI%QW p)SD(gigéﬁ m@afvb @r@thyhﬁj@f&yl -hengajdefpdain Fanl i n
?mmor&h&'ﬁlaﬁ)é ?E%({&%ﬂ‘ l@g(?ﬁf}&gﬁeeovgﬂ ‘f’@&nﬂ[t@@%§ ?ea@ﬂ&?nﬁg(ture was then
ftrrifﬁfq %é?@aé@vp%ra%i\*{ Epr %@eﬁé%h%lngﬁuwk% bﬁedrmyl%taﬂﬁim@a of water

Qﬁd Hﬂlﬁ@ﬂ Wﬁﬁﬂ%h%r@ﬁ%tﬂa%@ He ﬂ’lﬁ%@sﬁwere %graw?lefﬁldC{hé BEafic phase was
. m xture of tetra ydro uran and

é@@de @Yeé Naﬁ@x fHtsced pad gRrcen (Rish dHvaue t%%fquélll";@ %99% of fhe title
8SHFOHR S M AYEFRR] JRicE WadhiidNn @@n&@&t@ﬁ %tﬁgutbﬁlkﬂ%r

25 and then the organi c phase was dried over Na2S

piifiedtied. and concentrated in vacuo. The residue vvas
BHL(3 IR 1Y bR BeGlh OTRIRALAREY (silica gel,

net nanol di chi of onet hane gradient) to afford 40 ngy

(2699 of e title conpound as a yellow crystalline

sol i d. (1SP): 201.3 ([M+H +). WD 2007/ 085556

PCT/ EF200%/ 050441 -52 Exanpl e 58

propyl - 6-et hyl -benzyl )-1Him dazole N

This compound was prepared using methodology described in J. Chem. Soc., Perkin
Trans. 1, 2002, 1061-1066. To a stirred solution of 0.35 g (0.76 mmol) rac-(2-ethyl-6-
methyl-phenyl)-(1-trityl- 1H-imidazol-4-yl)-methanol in 5 ml dichloromethane were
added dropwise 1.22 ml (7.63 mmol) triethylsilane and 0.69 ml (9.16 mmol)
trifluoroacetic acid. The reaction mixture was stirred at room temperature for 16 hours,
and then diluted with a 1:1 mixture of tetrahydrofuran and ethyl acetate. The mixture was
washed sequentially with 2 N aqueous sodium hydroxide solution and saturated brine
and then the organic phase was dried over Na,SOy, filtered and concentrated in vacuo.
The residue was purified by flash chromatography (silica gel, methanol/dichloromethane
gradient) to afford 40 mg (26%) of the title compound as a yellow crystalline solid. MS
(ISP): 201.3 ([M+H]").
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N H a)
Butyl -[ 1- (2- chl or o- 6- et hyl phenyl ) -net h- (E) -yl i denel -

WO p@7iodés&8 5 This conpound was prepared usi NngPCT/EP2007/050441

met hodol ogy described in Synthesis 1999, 2138-2144.
To a solution of 21.2 g (99.2 ol ) butyl- |

1- (2-chl oro-6-fl uoro-pheny (E)- ylidene] -am ne
in 150 mM tetrahydrofuran g% ngﬁ%llg\?vas added dr opw se

. I 3 hution of
e%%%ymog %éll um o]:)r%n % @EI é‘l\{hgér% é;t such a rate that

the 10 tenperature of the reaction m xture was
mai nt ai éisl bel ow 20 C. After the addition was

the reaction mxture was stirred for a
;”L h at roomtenperature. The reaction mxture
uenched by dropw se addition of water and
with ethyl acetate. The m xture was washed
sequentially with water and with saturated brine, then
the organi c phase was dried over Na2804 flltered and
a ) Butxlab - 2-eh]or0~6-6 CHN '.: [Hh)s ITC (B)yides A esuspended
in carbon tetrachl oride and concentrat ed in vacuo
again to dfford 19.7 g (89% of the title conpound as
a yelloweil which was used in the next step w thout
further purification. M5 (I1SP): 226.3 ([{37Cl} MtH| +),
224.3 AY35C1}M+H +). iH NMR and Ms anal ysi s
i ndi caf ed 1]'hat this material contained ca 13% of the

{ et but yl -

hyl - 6-f | uor o- phenyl ) - net h- (E) -yl i dene] - am ne.
3P): 208.3 ([M+H +). 20 b)
%h@éS}n%‘gﬁﬁ’(ﬂ)Was Ereﬁﬁllaﬁ Iusﬁ’lg edh SRSTo oy Qe b RRAKE S ResBNYDBY38-2144.

Boapiation 653 bAEPS? GureehphtybhbH3HehloneEHluoro-phenyl)-meth-(E)-

(Bl e 30, LB g 14

PolEPDDD sﬁwof dlgam@@tqsalmbmlde srethercht 9 ey rate that the
{eﬂ{ﬂei)é/i'ﬁfé &Xh&%&ﬂﬁt 199&1%@%’% AfhirPead n)eﬁ %lelogﬁi() ngktlaoﬂYe gﬂgh‘clon was

gorggle‘(eg}he rpactlgmgglxtuze wes s(tm:qd fen a fuq}kaer 1h aggoqrg ftpmpgerature. The
E_@t)lc%lr? ﬂ%&ul(fg)\"/_% tﬂ%nlnﬁ’{emsﬂ:led Cti_%froﬁ)%ﬂg )a&jdltlgﬁ B w‘at%r 20d &ﬂd_t'eé with ethyl
Reetat¢. Theyeixtpe vpy wadicd stquephidlywijh yater and yith saguiatddderare, then
I[HeAb'rﬂn)ié ﬁ?&s@ %Qhrie(ﬂgvel‘\lNazSOz;, filtered and concentrated in vacuo. The residue

was resuspended in carbon tetrachloride and concentrated in vacuo again to afford 19.7 g

(@)

(89%) of the title compound as a yellow oil which was used in the next step without
further purification. MS (ISP): 226.3 ([{’CI)M+H]"), 224.3 ([{°*Cl)M+H]"). '"H NMR
and MS analysis indicated that this material contained ca 13% of the by-product butyl-
[ 1-(2-ethyl-6-fluoro-phenyl)-meth-(E)-ylidene] -amine. MS (ISP): 208.3 ([M+H]").

b) 2-Cyclopropvl-6-ethyl-benzaldehvde

O
=z

Prepared in analogy to Example 57(c) from butyl-[1-(2-chloro-6-ethyl-phenyl)-meth-

(E)-ylidene]-amine, cyclopropylmagnesium bromide and manganese(II) chloride in
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H O N Prepared in anal ogy to Exanple 57(d) from
2-cycl opropyl - 6- et hyl - benzal dehyde and in situ

w@e@passts (1-trityl - 1H i m dazol - 4-yl ) - magnesi urcrabP10de050441

i n di chl oronet hane. d) - 53-
4- (2- Cycl opropyl - 6-ethy|II~yI)-ﬁFLin1dazoIe NN H

gegrgﬁ%cgeg{/rg %ﬁ(?]%tggtla{og_gée(/f%g}/ _gﬁg%k@r?&&ﬂn_s{ﬂ?c?{%eﬂ.ﬁeﬂow oil. 'H-
NMR 0CD6101 0. 44 (PH), m, ke Hahl (2|H ,mdtihy| 525 aits tatids), 2.40 (1H, m,
LRGN TS0 S o o
RacS%Z Chl or o- 6- ethyl phenyl) (1H i m dazol - 4-yl ) - et ha

0] i i %nﬂlkolb@ Qﬁ%&ﬁﬂlolu

050441 -54

9.7 ¢ (88 1 mol)
. hl or o- 6- et hyl - phenyl ) - et h- (E) -
yl i deg ine in 70 M water at 0 C was added
dr opw Se concentrated sul phuric acid. The
pren heated at reflux for 90 min before
eled to roomtenperature and diluted with
tate. The m xture was then washed 5
lally wiwth water, saturated aqueous sodi um
nate sol ution, and sat ur at ed brine The
‘%g%lﬁtlrrlg ag(?jgy t\rfl\q%%c 5d7ﬁ?1) f or}lelygcyg ogro I1_|6t|_0§ﬂ dbenéaq%ehyde and in
ilhﬁlﬂ’ﬂpa:rhd ohmatitolh ithhyd;(zsl Hiytamgehesivat hylide in dlchloromethane
acet ate/ heptane 1:30) to afford 11.4 g (779 of the
I | oYy NVR (CDC13): 1.22

ELH 2 c%@?&h%%%ﬁ o0 Vldazo "o (T A
7 30 (1H d ArH) 7 39 (1H dd, ArH) 10. 65

)

N
H

Prepared in analogy to Example 57(e) from rac-(2-cyclopropyl-6-ethyl-phenyl)-(1-trityl-
1H-imidazol-4-yl)-methanol, triethylsilane and trifluoroacetic acid in dichloromethane.
Off-white crystalline solid. MS (ISP): 227.4 ((M+H]").

Example 59

Rac-(2-Chloro-6-ethyl-phenyl)-(1H-imidazol-4-yl)-methanol
N

HO I N\>
H
cl

a) 2-Chloro-6-ethvl-benzaldehvyde
Cl @]

oL
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10 (1H, s, CHO . D)
Rac- (2- Chl or o- 6-et hl - phenyl )-(1-trityl-1Hi m dazol -4-y

wo peomegisamol g/ f-N HON Cl Prepared i n anal ogyPCDEP2007/050441

Exanpl e 57(d) from 2-chl oro-6- %_Lhy - benzal dehyde and
in situ prepared (1 -trityl- I m dazol - 4-yl)

gggg?fglﬁio# %‘g '?%'(7) :gl‘ﬂ gs b g}ng!)l‘i BLRA-PIRE RS- 6 XEh Y1 PHen P meth-(E)-
Rien¢Pa@hiedn GO Galovatdr-ap REQyWap afdddd-dropaie 68.9 nlydopcamsttakeain

Aypaic it Senichre KR ORSE BCul RO ORY o BFERIR, Bnggpoted
Faving senupher kuyd Ind-diiitdvawmich ethiyk dcetakey The haneraawds then washed

%eé%%t?ﬁ%%&e&ét& %ﬁk%té({]aq?l 8&‘9 s%ﬁﬂlrﬂﬂ)%%%engtte so%?loﬁ 91@1 sg%lrated

ure e conpoun I'n
briby -Tihe odgapic pheseives drged CfVBDNaﬂSQN iotceed aruhcormfcerttrattcwn vacuo. The

Rsiidg “%% EDHHédt @Pﬂ%ﬂ :qug)%%ot? érﬁ%g t %%g%i etgg‘g% %St%ﬁ%b{a%e 1:30) to

(18 1T MAFTEH Jof t1RIABleBoffHoBEA ) Myttlow) oil. EaNMRe(@DCls): 1.22 (3H, t,

b2 ot T PER2B ) saaug. *2eg . (NP B (M. o, art. 1065

Fﬁé,psaCHd))Ln anal ogy to Exanpl e 57(d) (e) from
51 1u.pbrepar ed

ane, then treatnent with triethylsilane
oacetic acid in dichloromethane. Wite 5
id. M (ISP): 287.2 ([{37Cl}MH +), 285.1
). Exanple 61

-et hyl -benzyl )-1H i m dazole N I~

dlchloro
and f
anor
([{35C
4- (2- Ohl pr 0>

Cl

Prepared in analogy to Example 57(d) from 2-chloro-6-ethyl-benzaldehyde and in sifu
prepared (1-trityl- 1H-imidazol-4-yl)-magnesium halide in dichloromethane. Yellow
crystalline solid.

¢) Rac-(2-Chloro-6-ethyl-phenyl)-(1H-imidazol-4-yl)-methanol

N
HO I\>

N
H
C

Prepared in analogy to Example 57(e) from rac-(2-chloro-6-ethyl-phenyl)-(1-trityl- 1H-
imidazol-4-yl)-methanol, triethylsilane and trifluoroacetic acid in dichloromethane at
room temperature, with the title compound being obtained as a by-product resulting
from deprotection of trityl group without concomitant reduction of the benzylic alcohol
moiety. Yellow oil. MS (ISP): 238.9 ([ {’ClIM+H]1"), 236.8 ([{"C}M+H]").

Example 60

4-[3-(4-Chloro-phenoxy)-benzyl]-1H-imidazole
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N H C Prepared in analogy to Exanple 57(e) from
rac-(2-chl oro-6-ethyl -phenyl)-(1-trityl-1H 10

WO poodagsske 4- yl ) - met hanol , triethyl silane and PCT/EP2007/050441

trifluoroacetic acid in dichloronethane, except that
the reaction was carried out in a pressure tube at 70
C forny16 h. White crystalline solid. M5 (I1SP): 223.3
([{F7S1} MkH +), 221.2 ([{35Cl}M+H] +). Exanple 62

4 BLEthoxy benzyl)-1Himdazole N N H O 15

apa -, 'anal ogy to Exanple 57(d)-(e) from

ho gnzal dehyde and in situ prepared

“trqt 1H i m dazol -4-yl)-nmagnesi um hal ide in

d| chl oromathane then treatnment with triethylsilane

pRPatediih hh’zﬁ!’) %ﬁ%@ﬁaﬁlg?&iﬂd) (b{ Gioph B$ﬂQHﬁﬁBﬁ[€%ok%§&1zaldehyde and

pressure el l ow oi l

mu@rﬂ[ﬁmﬁqﬁ hsrltylzﬂivw@%lﬁﬁbs}swem ltaﬂizie@?sd@hmmet ane, then

tr@ﬁml:e}élt"‘%h %n%ﬁ ylsilane and trifluoroacetic a01d 1n dlchloromethane Whlte
uor o- o-

bt SR NSO o gy € £ B 41 B HEa (L BICHGMI -

2-fl uoro-5- et hoxybenzal dehyde and in 5 situ prepared
(1-trity|-1H—im'dazol-4-y|§ %inumhalldeln

di chl oronet hane, then tre farPélglﬁ th triethylsilane

rifluoroaceti i. n di chl oronet hane in a
%‘Rg's(@ﬁ?fts'é{?‘ﬁ?%gg%l}zygoﬁ%@ Q%8 h. White crystalline
solid. M5 (I1SP): 207.3 ([M+H] +). Exanpl e 64

N
[

N
H
C

Prepared in analogy to Example 57(e) from rac-(2-chloro-6-ethyl-phenyl)-(1-trityl- 1H-
imidazol-4-yl)-methanol, triethylsilane and trifluoroacetic acid in dichloromethane,
except that the reaction was carried out in a pressure tube at 70 °C for 16 h. White
crystalline solid. MS (ISP): 223.3 ([{’CI}M+H]"), 221.2 ([ {’ClIM+HT").

Example 62

4-(3-Ethoxy-benzyl)-1H-imidazole

N
[ >

N
H

O

N

Prepared in analogy to Example 57(d)-(e) from 3-ethoxybenzaldehyde and in situ
prepared (1-trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethane, then
treatment with triethylsilane and trifluoroacetic acid in dichloromethane in a pressure
tube at 70 °C for 16 h. Yellow oil. MS (ISP): 203.4 ([M+H]").
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15

4- [3-(1,1, 2, 2-Tetrafl uoro-ethoxy)-ben zyl]
-l1Himdazole NN H O F/FF/ ~ F 10 F Prepared

w0 nooansdsegy to Exanple 57(d)-(e) from 3-(1, 1, 2PCFEP2007/050441

tetrafl uoroet hoxy) benzal dehydecand in situ prepared
(1-trityl-1Himdazol-4-yl)- nagnesium halide in

di chl or onet hane, then treah)r(%g}lg \@Pt h triethylsilane
and trifluoroacetic acid I'n chl'oronet hane in a

%r(gg?w §?(5fﬁ§ﬁl(°?‘$</|l’éﬁ? )@ ‘iﬁxmﬁ@?éaie Yellowoil. 15 M5

4- ( 3- Benzyl oxy- benzyl) - 1H-| m dazole N f N H OC WO

2007/ 556 PCT/ EP2007/ 050441 -57 Prepared in anal ogy

to e 57(d)-(e) from 3-benzyl oxybenzal dehyde and

in gitw prepared

{tyl-1H i m dazol -4-yl)-magnesi um halide in

di romet hane, then treatnent with triethylsilane

and triffl uoroacetic acid in dichloronethane in a

pressure 5 tube at 70 C for 16 h. Colourless oil. M

(I1SP): 265.3 ([M+H +). Exanple 66

Brep3re@hh andopy higxayd pl@ SYldirée hfydih-21 fib onot Tawoh exybdd zhldelN/de and in

gl:zlu prepared (1-trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethane, then

treatment with triethylsilane and trifluoroacetic acid in dichloromethane in a pressure
tube at 70 °C for 16 h. White crystalline solid. MS (ISP): 207.3 ([M+H]").

Example 64

4-[3-(1,1,2,2-Tetrafluoro-ethoxy)-benzyl]-1H-imidazole

Prepared in analogy to Example 57(d)-(e) from 3-(1,1,2,2-
tetrafluoroethoxy)benzaldehyde and in situ prepared (1-trityl- 1H-imidazol-4-yl)-
magnesium halide in dichloromethane, then treatment with triethylsilane and
trifluoroacetic acid in dichloromethane in a pressure tube at 70 °C for 16 h. Yellow oil.
MS (ISP): 275.3 ([M+H]™).

Example 65

4-(3-Benzyloxy-benzyl)-1H-imidazole
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Prepared in anal ogy to Exanple 57(c) from
butyl -[ 1- (2-chl oro-6-fl uoro-phenyl)-nmeth 10

w@ K)o7psisdene] - am ne and phenyl magnesi um chl or i BET/EP2007/050441

tetrahydrofuran foll owed by _cgwf_omat ography on sili cal
gel, then in analogy to Exanple 57(d)-(e) by treatnent
Wth in situ prepared

(1-trityl-1Hi m dazol -4-yl)-nmagnesi um halide in

di chl oronet hane, and then treatnent with

Prepatedyh gindlagyetodixdmpid F(dof dvm B-denarylexybenzaldehyde and in situ

P oI RTENEeiny R PR S RLT p Sty Efeth g pen
trgat(fep 8 & Ch tiNgthflsijane Brd tplilworegeetic acid in dichloromethane in a pressure

[ - I L.: 1H \fd 0 +~H To a
D b G M M T P v M
4- (3-chl or o- bi phenyl -2-yl nethyl )-1H 20 i m dazole in 40
m nmet hanol was added 40 npxpfip1d@s% pal | adi um on
charcoal and the m xture was ltohen stirred for 16 h at
LQUHI&TPAP RS- R OMEnRaeRoRt 0. 6 bar excess
pressure. The 'm Xxture was then filtered and the
filtrate concentrated in vacuo to afford 25 ng (57 %
of the tit é\{>con'pound as a white crystalline solid. M5

: 5 ([ MrH] +) . WD 2007/ 085556
007/850441 -58 Exanple 68 4-(4'

(pPenyl -3-yl methyl )-1Himi dazole NN H Cl
n anal ogy to Exanple 57(d)-(e) from

prepared (1-trityl-1Him dazol-4-yl)-nmagnesium halide
R} 5RO ) ST (0 o phenst e
di)eylldendrahinaned phemylpargesumechloudeingttratyd®fiom faBowed by
W{%’e?ﬁ%&%ﬁ%ﬂ%ﬂ %il?c%%%e?,léil%[ in?%g@fgaﬁja%ﬁe $7d); {R)ytrgggment with in
30 grep@ed{ Diretyh VH - idhideeo hdxy)-ime pizasluym hididenh dachddremethane, and
then treatment with triethylsilane and trifluoroacetic acid in dichloromethane in a

pressure tube at 70 °C for 16 h. Colourless oil. MS (ISP): 271.2 ([ {’CIIM+H]"), 269.3
([{°CIIM+HTH.

Example 67

4-Biphenyl-2-ylmethyl-1H-imidazole

s¥e!
H
C

To a stirred solution of 50 mg (0.19 mmol) 4-(3-chloro-biphenyl-2-ylmethyl)-1H-
imidazole in 40 ml methanol was added 40 mg of 10 % palladium on charcoal and the
mixture was then stirred for 16 h at room temperature under hydrogen at 0.6 bar excess
pressure. The mixture was then filtered and the filtrate concentrated in vacuo to afford 25
mg (57 %) of the title compound as a white crystalline solid. MS (ISP): 235.1 ([M+H]").



10

15

N4N H 1 /O Prepared in analogy to Exanple 57(a)-(b)

& (d)-(e) from 2, 6-difluoro-4- nethoxybenzal dehyde,
woOkdabyisseri ne and p- tol uenesul phonic acid i n pOI/ERIVE7/050441

then treatnment with 3 equival gnts of ethyl magnesi um

brom de and manganese(ll) chloride in 15

tetrahydr of uran and et her by chr omat ogr aphy
on silical gel, then treat%%h%gM%?h in situ prepared

,t 1 ) : ium halide in
A llél%érrgﬂplﬁeh@ ggﬁtﬁﬁﬁgﬁ FEEME Wi th
trleth | silane and trifluoroacetic acid in
di chfogonethane in a pressure tube at 70 C for 16 h.
prown crystalline solid. M5 (ISP): 245.3
20 WO 2007/ 085556 PCT/ EP2007/050441 -59

) & 2,6-di fluoro-3 5 net hoxybenzal dehyde,
N- but yl am ne and p-tol uenesul phonic acid in tol uene,

then treatnent with 3 equival ents of ethyl magnesi um
Brepaiedén amado gg;emg?acawdr(ﬂ(d) Ghlfi@ni dechiloro- lbiphmh;%ehadfaﬂdeayde and
{%Sétﬁ%r?p:aé%({ ngni‘trRVYeﬁ?] 11¥11(9az IQ%IS/ orgzré% esl }llglol?ah%e 8%L109()erlnéthane, then
{réattrent with ditbth plsittenz @hd 4r—1ﬂ!ll Jrefrego edi inmlichloraleethane in a pressure

30 R Ry IR, S ST cine s 203

diftalpt-diEhhane in a 10 pressure tube at 70 C for 16
h. Light brown crystalline solid. M5 (I1SP): 245.4
([MtH +). Exanple 71

4 Bi phenyl - 3-yl met hyl - 1Hi RIS N N

4-(2,6-Diethyl-4-methoxy-benzyl)- 1H-imidazole

N
>
N

H

Prepared in analogy to Example 57(a)-(b) & (d)-(e) from 2,6-difluoro-4-
methoxybenzaldehyde, N-butylamine and p-toluenesulphonic acid in toluene, then
treatment with 3 equivalents of ethylmagnesium bromide and manganese(1I) chloride in
tetrahydrofuran and ether followed by chromatography on silical gel, then treatment with
in situ prepared (1-trityl- 1H-imidazol-4-yl)-magnesium halide in dichloromethane, and
then treatment with triethylsilane and trifluoroacetic acid in dichloromethane in a
pressure tube at 70 °C for 16 h. Light brown crystalline solid. MS (ISP): 245.3 ((M+H]").

20
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H Prepared in analogy to Exanple 67 from
4-(4' -chl or o- bi phenyl -3-yl nethyl )-1H 15 i m dazol e,

whyarrogsss and pal | adi um in et hanol . White cryB¢BEPI0B050441

solid. M5 (ISP): 235.1 ([MH—[| . Exanple 72

4- (4- Et hoxy- 2, 6-di et hyl - benzyl§L 1H i m dazole WO

2007/ 085556 PCT/ EP2007/ OSOﬁ#%71 ke 7@0 N 4HN /O a)

2, 6-Di et hyl - 4- net hoxy- benza eh'© Prepared in anal ogy

%Q%gg?]{gﬁ]l 3&3 gﬁ%ﬁﬁe}%ﬁ%&gyggﬁ_a?ddea@lge, N- 5 butyl ani ne

and p-tol uenesul phonic acid in toluene, then treatnent

with 3 gtuival ents of ethyl magnesi um broni de and

I1) chloride in tetrahydrofuran and et her

diby chromat ography on silical gel. M5 (ISP):

) H+). b) 2,6-D ethyl-4-h, day-benzal deh O

CH asolutlonof2509(130mml)

2, 6-di et%yl 4- met hoxy- benzal dehyde in 15 m

di chl oromet hane at -60 C was added dropwi se 26.0 ni

26.0 mol) of a 1 Msolution of boron tribromde in
TepATed b ARl AgiHE Example S A He(bd daid) 1 (Shr a2 @ SHMES; t he

frf%ﬁﬁ)tx&@éhzalﬁkﬁstd@rﬁ B’M@ﬁalﬁ hdeQMYagh- fo@uéﬁ@ﬁfﬁ)ﬁ&n& QLQ&T’m toluene, then
enpefature and then heated at refl ux The

Fré%tmerlbwﬂhq3>@ﬂuwélewas§f ethaylnaghesivg hrenm@oqﬂdt@ﬁ&naiem@hlorlde in

Mh?(ﬁ%ﬁfrgn A OhaNlIERe B &rodRtdBrafhy . silfAEedli it r&rtment with
was diluted wth dichl oronmet hane,” thé phases were

geyarpaensged niityls He igidiani- £ yhHaagmesiam kplidgan dighloromethane, and

Mg S smddthifr t?i‘étlﬁ‘/ﬁﬂal%)ﬂﬂecﬁ'ﬂﬁ @fo%geticrhcfﬂqgl l&@chl%ﬁle‘ch ane in a
residue was resuspended in a 1:1 m xture of

Beatuae B1bg Al 7@ %fqii)lﬁ helight brgma @yatalheg S@éldeSNISi’> 1@145 4 (IM+HT").
aqueous sodi um hydroxi de solution. The phases were
separated and the aqueous phase was acidified to pH 1

by addi ti on of concentrate X‘H’S}Hngéhl oric acid and then

tract eth cetate. The phases were
g 2 —g—yirﬁat\ﬁ%];gﬁ éarﬁo phase was washed with
saturated brine, drl ed over Na2SM4, filtered and

rated in vacuo to afford 1.48 g (64% of the
onpound as a brown crystalline solid. M5 (ISP):

Prepared in analogy to Example 67 from 4-(4'-chloro-biphenyl-3-ylmethyl)- 1H-
imidazole, hydrogen and palladium in methanol. White crystalline solid. MS (ISP): 235.1
([IM+H].

Example 72

4-(4-Ethoxy-2,6-diethyl-benzyl)- 1H-imidazole
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WD 2007/ 085556 PCT/ EP2007/050441 -61- c)
4- Et hoxy- 2, 6-di et hyl - benzal deh O ro To a sol ution of

w@O280/08556d.. 68 Mol ) 2, 6-di et hyl - 4- hydr oxy- benzed Teh30d2050441

in 8 mM NN dinethylfornan1d96¢p a pressure tube were
added 0.16 m (2.02 mol ) iodoethane and 5 0.35 g
(2.52 D) potassium carbonate. The tube was seal ed
and theIr@action m xture was heated at 50 C for 16 h.
The redacty on mxture was then cooled to room
teqperature, diluted with diethyl ether, and washed
seq y with water and saturated brlne. The

ere separated, and the organic phase was dried
over Na2SO4, filtered and concentrated in vacuo. The
resWdue was was purified by flash chromat ography
(sil'ica gel, 10 ethyl acetate/heptane 1:30) to afford
0.31 g (88@@ of the title conmpound as a yellow oil.
M> 6I538hy1- Eﬁ%?etﬁopéylﬂ\éh'zﬂlaéhvdé) o
Rac-(4- ET noxy- Z, b-di et hi -phenyl )-(1-trityl-1Him dazo
- 4-yl ) Zfet hanol 1N HO i) Z. /O Prepared in anal ogy

to Exanple 57(d) from
47 e Xy- 2,-6- di et hyl - benzal dehyde and in 15 situ
prepargd (1-trityl-1Hi m dazol -4-yl)-magnesi um hal i de

i n di ghl or omet hane. Yel | ow crystalline solid. e)
4- (48t hoxy-2,6-diethyll|l~yl)-1Himdazole NN H /o
2007 PCT/ EP2007 441 2 Pre [
ﬁ%ﬁ%g)ﬁ/l glgas %s(ygtﬁdircxgn@ye( e Ebg%om 2,6- d61ﬂuorro—AE?nre?hdo;ybnenzaldehyde N-

B@@Iaﬁﬁn@&ﬂtpfﬁyolae&sﬁﬂpﬁbﬂﬂé|ac1ﬁ|'i§ Bhidire( dreh rtiretabﬂlent w1th 3 equivalents of
1H 1 m dazol -4-y (% met hanol trlet(%IS| ane an
(ﬁl’l

ethylmagaesium dromidgand maneanesa(lbr it é?]éﬁtr%hbidré?ﬁﬁﬁ’éé%l?%‘er
tanReedby éQrotn dh skl &€, I8 d 1o3resElHd

(ISP)e 59. 4 t@%r/&%u@ ¥ %x XEP? Al .

b) 2.6-Diethvyl-4-hvdroxv-benzaldehvde

O
=

OH

To a solution of 2.50 g (13.0 mmol) 2,6-diethyl-4-methoxy-benzaldehyde in 15 ml
dichloromethane at -60 °C was added dropwise 26.0 ml (26.0 mmol) of a 1 M solution of
boron tribromide in dichloromethane. After the addition was complete, the reaction
mixture was allowed to warm to room temperature and then heated at reflux for 16 h.
The reaction mixture was then cooled to room temperature and poured onto an ice-water
mixture. The mixture was diluted with dichloromethane, the phases were separated, and
the organic phase was dried over Na,SOy, filtered and concentrated in vacuo. The residue
was resuspended in a 1:1 mixture of ethyl acetate and diethyl ether and extracted with 1 N
aqueous sodium hydroxide solution. The phases were separated and the aqueous phase
was acidified to pH 1 by addition of concentrated hydrochloric acid and then extracted
with ethyl acetate. The phases were separated and the organic phase was washed with
saturated brine, dried over Na,SOy, filtered and concentrated in vacuo to afford 1.48 g
(64%) of the title compound as a brown crystalline solid. MS (ISP): 177.4 ([M-H]J").
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15

4- (4- Benzyl oxy- 2, 6-di et hyl -benzyl )-1Him dazole N N
H \' 1 I OPrepared in analogy to Exanple 72(c)-(e)

wo e@mo@ss8e di et hyl - 4- hydr oxy- benzal dehyde,  benegi/EP2007/050441

brom de and potassium carbonatg, i
N, N- di met hyl f ormam de, then treatnent 10 with in situ

]E):z?gﬁ{%%g Z(éafeﬁkhﬂ;-%nz]aﬂ‘eh@edazm 4-yl)-nmagnesi um hal i de
hen treatnent with

¢Psi | ane and trifluoroacetic acid in

O 15%repared in analogy to Exanple 72(a)-(e) from
2, 6-(di fl uor o- 3- net hoxybenzal dehyde, N- butyl am ne and
p-t ol uenesul phonic acid in toluene, then treatnent
with 3 equival ents of ethyl magnesi um brom de and

trangakdse of PP0 ekl 68 mreol) 4.6t diethahg-diydraxydenzaidehadhisy 8 ml N,N-
Eﬂétﬂ%ﬁ)‘?mg%ﬁ%ﬁloag@g%g{e?tﬁgé/ weld Cil%'d!ad 6 qé Hﬂ?b 02 'ﬁﬁﬁ@l) iodoethane and

treathent rom
838 181(3.5d men dla petastiwya wachogatenting tuhe tas pested anf dlereagitbn mixture

9/% RS%ddUNs6 a@?&nﬂ’)t}? '['h@ r&hclon ﬁhg@}é‘%&f RETBSBIE Ijbgﬁlntemperature,

treatnent within sit U prepar e ' '
(duted M@lld-lqhb’heﬂiqua@zldl washgd Jequerdiptle sithrvaten andesafupated brine. The

?hé‘s@g a??t@c? an @lge 51% ugflgs%t\%‘:s‘ 'aheéfv'oL 1\IIaZSO4, filtered and

rlet ane an tri roaceti c aci
d@f@hn@fﬁtm}rm wane The resireasasiyrae puuibed by flgb clirdroatog@phy (silica gel,

SR E e Ml B b PV 5 i i M las ¥ow o

M I8R) TR0 HM+H1()3H- i ni dazol - 4- yl met hyI ) - 1H pyrazol e
HN-N NN

d) Rac-(4-Ethoxy-2.6-diethyl-phenvl)-(1-trityvl- 1H-imidazol-4-vl)-methanol

Prepared in analogy to Example 57(d) from 4-ethoxy-2,6-diethyl-benzaldehyde and in
situ prepared (1-trityl- 1H-imidazol-4-yl)-magnesium halide in dichloromethane. Yellow
crystalline solid.

e) 4-(4-Ethoxy-2.6-diethyl-benzyl)-1H-imidazole

N
>
N

H
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5 a) 4-(3-Benzyl-3Himdazol-4-ylmethyl)-1,3,5-trieth,
lip, r~ or 4-(1-Benz, |

WO poodagsske 4-yl methyl ) -1, 3,5-trieth, [ip, r N VWCMER007/050441

N - N
4- (3-Benzyl - 3H i ni dazol - 4-yl nePhyl ) -1, 3, 5-tri et hyl - 1H-

DRSS PR agabER YOM D iy ribprane Gebvigpismad-( ook

dHdmaddrpl-Hysdir aiziagol, fricimgdbibgy andtrifi@rédcanpiaed §5diphloromethane
ff-whi L.i&h o

URIIASIT G S s

N- N

1,3,5-Triethyl-4-(3Himdazol - 4-yl met hyl ) - 1H pyrazol e
was prepared from 4- (3 behzample73

3H i m dazol - methyl)-1,3,5-triethyl-1H pyrazol e by
tétdngyleny-of- Caﬁithhl ‘%@@Mﬁﬁ tnidazq}ei d ammoni a for 10
mn. The blue reaction m xture was quenched by
addition gfysolid ammonium chloride, the ammoni a
evapor at ef d the residue distributed between water

N net hyl ether. The organi c phase was washed
dried over sodium sulfate, filtered and

3 et hyl -4- (3H i m dazol - 4-yl net hyl ) - 1H pyrazol e
mﬂ Dbt ai ned as light yellow solid; M5 (ISP): 233.0
S ? Exanpl e 76

3,5-Diethyl-4-(3Himdazol -4-yl met hyl )-1-i sopropyl -

E@%ggﬁgﬁ%@— 2 thl% 'E%%C)W)Q) ﬁ%ﬁ?ﬁ 8%?6@1?}% 4- hydroxy—benzaldehyde

Henz3l iBenvgd arBtpdtaisiar odrbanaye melNAYHd)ym@h gfaimentide, [thqr ogatment
D, [~ - - 4 y| -3 5. di
Mtg in %t% ‘?I%Palr%& ﬂff(ﬂﬁykmh_%g%%%4afﬁ)—%agﬁésmﬁll }1al§de§n %Hc%tl(;}bmethane,
4nd eBareatphend Mathririddiybilant- qxldrtg'ﬂhyﬂo)ace{;j,c@cﬁi iptdivhloromethane in a
I
hiepSRRLRRs 141G YRS o RafR F s LisBaas gt

and |sopropylhydra2|ne

Example 74

4-(3-Ethoxy-2,6-diethyl-benzyl)- 1H-imidazole

N
>

N
H

o}

~

Prepared in analogy to Example 72(a)-(e) from 2,6-difluoro-3-methoxybenzaldehyde, N-
butylamine and p-toluenesulphonic acid in toluene, then treatment with 3 equivalents of
ethylmagnesium bromide and manganese(1I) chloride in tetrahydrofuran and ether
followed by chromatography on silical gel, then treatment with boron tribromide in
dichloromethane, then treatment with iodoethane and potassium carbonate in N,N-
dimethylformamide, then treatment with in situ prepared (1-trityl- 1H-imidazol-4-yl)-
magnesium halide in dichloromethane, and then treatment with triethylsilane and
trifluoroacetic acid in dichloromethane in a pressure tube at 70 °C for 16 h. Amorphous
white solid. MS (ISP): 259.3 ([M+H]").
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in anal ogy to Exanple 55 b): colourless solid;, M
(1SP): 337.3 ((MtH)+). b) 3,5-Di et hyl -

w@ 3id7iogdss@zol - 4-yl met hyl ) -1-isoprop lip, r H PeNEPNoMS0441

10

3,5-Di ethyl-4-(3Himdazol - 4 y?rrethyl) 1-i sopropyl - 1H
pyrazol e was prepared frong

(3-benzyl - 3H i m dazol - 4-yl rreni%)/]ie) 3,5-diethyl-l-isopro
pyl - 1H pyrazol e in analogy to Exanple 75 b):

T% Metil IE%IIJ 1mi azof»h—%/ﬁ}léth 71P?p§n(azollél) +). Exanple 77

348 Di et hyl - 4- (3H-i m dazol -4-yl net hyl ) - 1- propyl - 1H pyr
dzele or tautoner H N - N a)

4- (31 Benzyl - 3Hi m dazol - 4-yl met hyl ) -3, 5-diethyl -1 -prop

e ~ or

Benzyl“+H i ni dazol - 4-yl met hyl )- 3, 5-di et hyl - |-prop

Ll)' L3 53«31';%]3%1 1\m1da£o'[|>! VlHePﬂvN’ N%Sthleﬁ’erl ﬁ:l lgxﬁazo?eecﬂzéy } I- Bgﬁ-zlvl 1H-
- THraaZzor - 4- "yl 1liEel lTyI ) - aretinyr-1-

mllrdb-ﬂl'ﬁﬂ‘v"ﬂ U1 Ve -

4-( 3- bezyl 3H i m dazol - 4- yI rret hyI) hept ane- 3, 5- di one
apel prI hydrazine in anal ogy to Exanple 55 b):

't solid;y (I1SP): 337.1 ((MrH) +). WD
2 07/ 08 556 PCT/ 07/ 050441 -65 b)
X Et Ryl - 4-(3%%11}zol -4-ylmeth, Ipropy 1Hp ayr
zoI% o“r‘\,t/a omer M N- N
3,5-Dieth 4 (3Hi m dazol Irrethl}? 1- propyl - | H pyr
4+ 31Benpa: pr@pia;z@dﬁl Yl )- ééjy tiethyl-1H-pyrazole was prepared from 4-
’Béﬁgl’ ? 1%%12@' lrﬂet}’lgrﬁqlteEbﬁln): '3?’5 élo‘ﬁb %ﬁ@yhﬁhlyﬁfa‘%ﬂﬁélm lcn'f!,llogy to

ei n anal O

A R R A O N R T L
4-(2-Ethyl -6-fl uoro-benzyl)-1H i m dazole HN N

b) 1,3,5-Triethyl-4-(3H-imidazol-4-ylmethvl)- 1H-pyrazole

H
/N

—

| =
N—N
N

1,3,5-Triethyl-4-(3H-imidazol-4-ylmethyl)- 1H-pyrazole was prepared from 4-(3-benzyl-
3H-imidazol-4-ylmethyl)-1,3,5-triethyl- 1H-pyrazole by debenzylation with sodium in
liquid ammonia for 10 min. The blue reaction mixture was quenched by addition of solid
ammonium chloride, the ammonia evaporated and the residue distributed between water
and t-butyl methyl ether. The organic phase was washed with brine, dried over sodium
sulfate, filtered and evaporated. 1,3,5-Triethyl-4-(3H-imidazol-4-ylmethyl)-1H-pyrazole
was obtained as light yellow solid; MS (ISP): 233.0 (M+H)™).

Example 76

3,5-Diethyl-4-(3H-imidazol-4-ylmethyl)-1-isopropyl-1H-pyrazole

H
7N
N/

| =
N—N

7/
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F 10 a)

Butyl -[ 1-(2-ethyl -6-fl uoro-phenyl)-neth-(E)-ylidenel -
wooe/08355¢ F Prepared as described in Exanpl e B8(/aP208%050441

by- product of reaction between ?utyl [ 1-(2-

chl oro- 6-f | uor o- phenyl) - net h- (% yl i dene] - am ne and

@g{_@g@l&%@;ﬁ%@%@%ﬁ rd?&?(%rlofs%r%%vla[ﬁ SEBle or 4-(1-
mmm@ammahm%wrl jopnopenH

( from

Emwl th I-6 fl uoro-phenyl) - net h-

I|dene - he and aqueous sul phuric acid. 20 WO
556 PCT/ EP2007/050441 -66 c)

Raov-2n (tert But y[[- |,
[ 1~yl) 4(£(2 et hyl - ﬁ/fluoro phen, |am dam

i m dazol €'1-sul fonic acid di nethylamde ~s"i\ o O
D S-Beh zyl QH-km Riagglas- ?lﬁldtmyl)iﬁ aldlghylt- D-idoyAsp9l-eHaphragold wadrepared

Kt bsbt e abc Ry Rdokh TRt Ut%efi}%'ﬁ';?ta%%%ﬂw&rﬂme

af fmalddy 2o Ekanhple B58bLY colourless solid; MS (ISP): 337.3 (M+H)™).
dinethyl-siIanyl)-inidazole-l-sulfonic acid
di net hyl am de, then treatnent of this wth butyl
bj 8 bimiethand (2He¥Azo64f iethet beRaplopenyid S yidvole
tetrahydrofuran. Wiite crystalline solid. Ms (ISP)
.1 ([MHH +). 10 d)
47 - Et hyl - 6-f 1 uoro-benzyl)-1Him dazole HN N F
in anal ogy to Exanple 57(e) from
rac-2v(tert- butyl -di met hyl -sil anyl)-4-[(2-
et hyl -/6-fl uor o- phenyl ) - hydr oxy- nmet hyl ] -i m dazol e- 1- su

gg%lcf::the}lff 4%3&' 1m1d|z;2/01 arglgl%fhyl) 1-isopropyl- 1H-pyrazole was prepared from 4-
(3-benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl- 1-isopropyl- 1IH-pyrazole in analogy to
Example 75 b): off-white solid; MS (ISP): 247.2 (M+H)™).

Example 77

3,5-Diethyl-4-(3H-imidazol-4-ylmethyl)-1-propyl- 1H-pyrazole or tautomer

H
N

AN

| x
N——N

\/\
a) 4-(3-Benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl-1-propyl- 1H-pyrazole or 4-(1-
Benzyl-1H-imidazol-4-ylmethyl)-3,5-diethyl-1-propyl-1H-pyrazole

//\NA©
’\:in\ /tN
N =
B
! /\:j\/\
N—~N N—N

N or N
4-(3-Benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl-1-propyl- 1H-pyrazole was prepared

from 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-dione and propylhydrazine in
analogy to Example 55 b): off-white solid; MS (ISP): 337.1 (M+H)™).
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15 triethylsilane and trifluoroacetic acid in

di chl oronethane in a pressure tube at 100 C for 16 h.
wobioressssgy/st al | i ne solid. M5 (ISP): 205.3 ([ MtP{EEP2007/050441
Exampl e 79 4- (2, 6-Diethyl -4-phen

oxy- benzyl)-1Him dazole HN\Y"N co 20 WD

2007/ 085556 PCT/ EP2007/ 050441 -67- a)

2, 6 Di ethyI § phenoxy benzaldﬁg O o To a solutlon of

in @0 m d|chloronethane wer e added 1. 64 g (13 5

) phenyl boronic acid, 2.29 g (12.6 nmol) 5
per(11) acetate, 30 g 4A nol ecul ar sieves and 4.06
mrol ) pyridine. The reaction m xture was

at roomtenperature for 72 h and then filtered
througﬁ/“sellte The filtrate was extracted with 1 N

SR DSOS o PRSI, SOFREA o 40

bﬂttyb&HaHnda’Zat édflmﬁhyk)éﬁcitdleth'lsﬂ}é prepylduépmobljn afalegly to

Eﬁaef%%?%f bi”@@@?@ﬂ?ﬁ%ﬁ NS B8R By (7op o
e 11 comouns 8,8 veapeg, | N8 (©59)

_ 1H t, Ar , 7.39 (2H,
B ey el (3711 w75

Rac-2- (tert-Butyl-dineth,

| 1~yl ) - 2, 6- di et hyl - 4- phenoxy- phen, |am day-

M dazol e- 1-sul fonic acid dimethyl am de -/-1
Csi, CO/ HONSN O O15 Prepared in analogy to
A(a) from 1-(di net hyl sul fanoyl)-i m dazol e,

a) Butvl-[ 1-(2-ethyl-6-fluoro-phenyl)-meth-(E)-vlidene]-amine

4

~N

F

Prepared as described in Example 58(a) as by-product of reaction between butyl-[1-(2-
chloro-6-fluoro-phenyl)-meth-(E)-ylidene]-amine and ethylmagnesium bromide in
tetrahydrofuran and ether. MS (ISP): 208.3 ([M+H]").

b) 2-Ethvl-6-fluoro-benzaldehvde

O
=

Prepared in analogy to Example 59(a) from butyl-[1-(2-ethyl-6-fluoro-phenyl)-meth-

(E)-ylidene]-amine and aqueous sulphuric acid.
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lithiumand tert-butyldinmethylsilyl chloride in
tetrahydrofuran to afford 2-(tert-butyl -

wa@l2ovegssse si | anyl ) -i m dazol e-1-sul fonic acid PCT/EP2007/050441

di met hyl ami de, then treatnent this with butyl
I i thi um and 2, 6 di et hyl - 4- phenoxy benzal dehyde in

f{ '. 16 M' m‘ R E% -_.- Mo P b drv)) MRy - ethyl]-

co Prepared in anal ogy to Exanple 57(e) from
rac-2-(tert-butyl -di nethyl-silanyl)-4-[(2, 6-
di et hyl - henoxy- phenyl ) - hydr oxy- met hyl ]
-im dazolse- 1-sul fonic acid dinethylam de, 5
| Iuarye and trifluoroacetic acid in
_ﬁ"ane in a pressure tube at 100 C for 16 h.
chys?aI line solid. M5 (ISP): 307.3 ([ MtH] +).

80 4-(2,6-Diethyl-3-phen

oxy-¥€nzyl )-1H i m dazol e HN-\\ NO 6 10 Prepared in

SRR 8, B 8B Bl by mogly o

pthtroh wed e@ulbptyllhmtlamlgﬂ dhioridzl io eensa,hydltmémran te affordr}-(tert-butyl-

ﬁfanﬁ]%%ﬁ grr}il fm%ﬁ osleq glf?r{)}@%l J{Eﬁ%ﬁg%‘yg d(?%gl%angtgea% gnt of this with

batyl nhviedn byd @’(ﬁthﬂ’-wtﬂlgﬂaﬁﬂﬂtyzaidle@dé inctatralgedrofutdre AWhite crystalline
a 4ribromde in dichl oronethane,

% @n%@% 2’%‘%%13350@3@ e 79(a)-(c) by treatnent with

phenyl boroni ¢ 15 acid, copper(ll) acetate, 4A

TPLE5 YL AN ShEYSS, AN R jidig,d n di chi oromethane, then

2-(tert-butyl-dinethyl-silanyl)-imndazol e-1-sul fonic

acid dinvgghylam de and butyl lithiumin

t et rahydgofNuran, and then treatnent with

triethylsil ane and trifluoroacetic acid in

thane in a pressure tube at 100 C for 16 h.
Wi ystalline solid. M5 (ISP): 307.4 ([MH +). 20
085556 PCT/ EP2007/ 050441 -69 d ains

Prepared in analogy to Example 57(e) from rac-2-(tert-butyl-dimethyl-silanyl)-4-[(2-
ethyl-6-fluoro-phenyl)-hydroxy-methyl]-imidazole- 1-sulfonic acid dimethylamide,
triethylsilane and trifluoroacetic acid in dichloromethane in a pressure tube at 100 °C for
16 h. White crystalline solid. MS (ISP): 205.3 ((M+H]").

Example 79

4-(2,6-Diethyl-4-phenoxy-benzyl)- 1H-imidazole

HN"\
. N

!
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1. The use of conpounds of formula |l R1 RNR2 N
wherein 5 R is hydrogen, hal ogen, |ower alkyl, |ower

wa@bdoonyssshiydr oxy, phenyl, S-phenyl or 0- phenybP¢T/mP20011050441

are optionally substituted by ?yer al koxy or hal ogen,
or is benzyloxy, C(OOIower alkyl, cycloalkyl, or is
OVe I kvl oREn d:QVEh Ak substituted by hal ogen;

g}4TS—Hrgg—nghégerUarygﬂﬁs | ected fromthe group

consi i ng of phenyl, naphthyl, 10 pyridinyl,

bepzof ur anyl , dihydrobenzofuranyl or pyrazolyl R/R"

gependently from each ot her hydrogen, hydroxy,

al kyl, | ower al koxy, or are phenyl or benzyl,

whi chiare optionally substituted by hal ogen; R~ is
ogen or lower alkyl; nisl,2,630r4; 15 and their
maceutically active salts, racem c m xtures,

enantioners, optical isoners and tautomeric forns for

he f . medi
55 BLEPERT SR Bty oG 2 hetedvb T sty diedandigae i 60 mi
aichbmm@tﬂilaﬁ@ﬁvbl@gﬂde&ngam 5 M’intrllc)‘l) hé&@/ﬂﬁ)@éralc acid, 2.29 g (12 6 mmol)
stres relate sychqt | raers. suc.
SUFDpFuRees £ hRaIOG cBrangeabasl GhsEeD Pordine: The
Féﬁﬁﬂédrﬂﬁl@ﬁ%ﬁ: V%s%ﬁﬁéﬁ at 1S &d@)@ﬁfﬂ@ffe&w VEh ahh & el EltBredUiBFough

as. elnmer s | epl al ne,

Ff‘j‘&‘e THh Wa%%fﬁ%’f‘ﬁa alabﬁsaéluﬁﬂg“%{%hgﬁr}%mdd fheqihgess grere
%p@ﬁt@ls a@cathenggadn@p}ﬁa:ée s dhéadRl 88,50l Al@td end concentrated in

conpl j.cati. obe sl.i pi dem a sorders
BEp-g\edsH %ﬁﬁ%ﬁ% Pdﬁfﬁgﬂﬁwgé r?@ﬂ@@fﬁphéf.@b%egf§thahacetate/heptane
giﬁhfeuf)qblaﬁarcpf 64 W%ﬁ@m@ﬁaé torEp HERS! ﬁd)\SQﬂ 'H-NMR (CDCly):

fLagpter 2l YSaR, S thar N B SRl (IH. ¢

afHf,aranube, bd, AH, B).NRET, s(EHO) Ar N wherein Ris

hydrogen halogen | oner al kyl, | ower al koxy, hydroxy,
BPROY) (e RS Im Sl
) —( tert-Butyl-dimethyl-silanyl)-4-[ (2,6-diethyl-4-phenoxy-phenyl)-hydroxy-

methvl]-imidazole-1-sulfonic acid dimethylamide

HO NS I

Prepared in analogy to Example 44(a) from 1-(dimethylsulfamoyl)-imidazole, butyl
lithium and tert-butyldimethylsilyl chloride in tetrahydrofuran to afford 2-(tert-butyl-
dimethyl-silanyl)-imidazole- 1-sulfonic acid dimethylamide, then treatment of this with
butyl lithium and 2,6-diethyl-4-phenoxy-benzaldehyde in tetrahydrofuran. White
crystalline solid. MS (ISP): 544.5 ([M+H]").
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15

20

30 O-phenyl, which are optionally substituted by | ower
al koxy or hal ogen, or is WO 2007/ 085556

wEOn/aPA807/ 050441 -70 benzyl oxy, C(O) O | owerprei/kpt007/050441

cycloal kyl, or is lower alkyl | ower al koxy
substituted by hal ogen; Ar |s aryl or heteroaryl,

$ 5 R/R are
erxdent |y from each ot her hydrogen, hydroxy, |ower
ower al koxy, or are phenyl or benzyl, which
ionally substituted by hal ogen; R~ is hydrogen
er alkyl; nisl,2,30r4; and their
ceutically active salts, racem c m xtures,
tionmers, optical 10 isoners and tautoneric forns
for the preparation of medi caments for the treatnent
Bfepdeplrim ssilogy, todixampleyS7dé)Sorrd eacs 2- (ter plol tak-d idi esloyl ddan yl) -4-[ (2,6-
[
3!2% p?l% 9 y—gﬁ%ltys)o}? éig(?)gfa&e{hyéh}é}lgéz%? gglrﬂf ean% acid dhmethylamlde
Eru:dulmmahc emd ajfluonensetod agd mailcldowafztbzmesm alprcasure tube at 100 °C for

er IR0 Rl ESaRE MERUPRISPSIRYRHYe di sorders such

eas epl gralne
hypertensi on, substance abgs @1 gomet abolic 15
di sorders such as eating dlsor ers, diabetes, diabetic

I . m a, disorders of
ggg?dggg%%é_nﬁ?lgﬁﬁ&bﬁbégzﬁﬁyﬁggﬁon di sorders and

mal functi on of body tenperature honeostasis,

di sor #¥7], of sleep and circadian rhythm and
cardievascul ar disorders. 20 3. The use according to
Co of formula | in claim1l1, wherein Aryl is
phe at least one of R/R' is |lower alkyl and R2
i s hyiragen. 4. The use according to claim 3, wherein

the conpqunds are rac-4- (1-phenyl-butyl)

1M rr*ol e 25

rac-4-[ ¥ (2-fl uoro-phenyl)-ethyl]-1Hi m dazole rac-4-

[ 1- (3,5-difluoro-phenyl) -propyl] -1Him dazole

Paparkd if lnﬂb@%'ﬁ@ﬁ@[&ym(a) dhHiom g@zcﬁﬂ@orbasznfkthdxyﬂenzamehyde N-
%2 fl uor o- pheny -1H i m dazol e

lété/la@’ll{l? a Tt(plggl}qguﬁh@w@?ldﬂy 6(?}9@]6 thepy tregtnpens gyid 3 egyivalents of
Etﬁ?hlﬂ&gﬁéﬂlﬂh%&ﬂm(ﬁ:tdﬂﬁ'rﬁarr lﬁbsbﬁ)%ﬂi(ﬁ ih @&raﬂydl[okuran and ether

%3 fl uoro-phenyl) -eth i m dazol e  rac-4- %I-

oplowed by p}&r@p@tww 9n sﬂéqahgql] then peateg gyyh doron tribromide in

dichloromethane, then in analogy to Example 79(a)-(c) by treatment with phenylboronic

acid, copper(Il) acetate, 4A molecular sieves and pyridine in dichloromethane, then
treatment with in situ prepared 2-(tert-butyl-dimethyl-silanyl)-imidazole- 1-sulfonic acid
dimethylamide and butyl lithium in tetrahydrofuran, and then treatment with
triethylsilane and trifluoroacetic acid in dichloromethane in a pressure tube at 100 °C for
16 h. White crystalline solid. MS (ISP): 307.4 ((M+H]").
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rac-4- [ 1-(2,3-difluoro-phenyl)-prop yl]
-1Himdazole 5-(1-nethyl-I-phenyl-ethyl)

WO td7iogdsdazol e trifl uoro- acetate or 35 PCT/EP2007/050441

4-[ (R -1-(2, 3-Di fl uor o- phenyl ) &thyl] 1H i m dazole. WO
2007/ 085556 PCT/ EP2007/ 050441 "-71 5. The use
accordi ng to conpounds of f%ggﬁg? Il inclaiml,
wherein Aryl is phenyl and ' and R2 are

hydrogen. 6. The use according to claim5, wherein the

CoNPoYRLssAffeom ?ounds of formula I
4- (4 nethoxy |nethy benzyl) - 1H i m dazol e

4 (2 3- dlnethyl benzyl

4- (2, 6-diethyl - benzyl)

4- (2- brono-benzyl ) - 1H i m\g

4- (2, 6-di met hyl - benzyl ) -1H7m dazol e I

th@ﬁgyl 1H i m dazol e

4-(2,3 tetrane benz 1H i ni dazol e or

R (2, 6- d]isgbfﬂr&rg@:“ 61@1%9111 o Ovm'c?ﬁﬁ?' daye) Bkoxyshydsoxgy plygnyl, S-phenyl or
6- net hyl (‘) 1| ))vhﬂehl‘alrérb]%ﬁiﬂh?s%tltuted by lower alkoxy or halogen, or is
4-(2- cyclopropyl eth enzyl)-1H i m dazol e

4- 3- (4- ‘eqﬂzwpéy’&{é)as?xweb@hszlyw oalkl. Prisdayg|atkyl or lower alkoxy
4-(2-chl gfb@ntﬁt&ﬁﬁwﬂ &Repzyl ) - 1Hi m dazol e

4- bi phenyl - 2-yl mét hyl - 1H i m_dazol e

A (2, 6- diSathgr hateri?éfsﬁ&&fzcts%#m she greymssisdn eofrhenyl, naphthyl,
4- (2, 6-dj Idiﬁ@d BB tubaxY -dgazM chzdtohdn}l 8gRh R 1yl

4- bhpheny I met hyl - IH i i dazol e

R/RA- et h@fﬁyn@;)en%nét/ P gAsh A e hyrqean dydey, lower alkyl, lower

4- (4-ben :
B S AT EAk o e

eth ox
&-(2 eth? @%ﬁmabkﬂmb@ﬁiyl) 1H i m dazol e
- (2, 6- disat hyj 54 phenoxy- benzyl ) - 1H-i m dazol e or
@§£2 6- di ef hyl - 3- phenoxy-benzyl ) - 1Hi ni dazole. 7. The
thet PHRAEM#GY tienlly ARHSUIAES rsPMiGMiiT IS, enpRtiQipes raptical

WORIER! b dAhMtbmeti® fRRIb e preparation of medicaments for

the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-related disorders, psychotic disorders such as schizophrenia,
neurological diseases such as Parkinson’s disease, neurodegenerative disorders such as
Alzheimer’s disease, epilepsy, migraine, hypertension, substance abuse and metabolic
disorders such as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

2. The use of compounds of formula I

wherein
R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, phenyl, S-phenyl or
O-phenyl, which are optionally substituted by lower alkoxy or halogen, or is
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30 8. The use according to claim?7, wherein the
conpounds are 4-napht hal en-2-yl net hyl - 1H i m dazol e or

w0 274853536 napht hal en- 1-yl - et hyl ) - 1Hi m dazol e. PGBEEP2007/050441

The use according to conpounds,of fornula I in claim
1, wherein Aryl is benzofuran-7-yl. WO 2007/ 085556

PCT/ EP2 OQ%\.%] 8@9}4 O-1b%er 219%1 @Eﬁahgzﬁ oPRIASG! andi bPlower alkoxy

claim9 e co
4- (5- browlbt@ttzidi}ihad{rgeﬁ yI met hyl ) -1-i m dazol e or
benzof yr, vl o | ..
éf:cor di nfgé éogggte%%hg’ssje%%t e? ?rogrfu?ﬁ% g? qun&&%éﬁlrﬁg%h%ﬁﬁ’ naphthyl,
wher ei n pykidphylj lsendoﬁuyairybbiéfrB@thawﬁl?@yl orljHrazphyd; use

di .y :
B9R0! 5 afn B Rl ol Bt EORTIRHRy, Byl S dover
The use ak@xyr dr g phenyd onmpenmyt svhath drepptikrelly subrsticited by halogen;
k? wher e ﬁl‘t‘/df%(r%&l‘ 0{, 1%\7\%”1]@?1?' yl. 15 14. The use

SN)

accordlng formula | in claimil,
wherel n 1sAr21I3ors4 pyridinyl. 15. Conmpounds of fornula I

\%ﬁer e %%IBQCCH %ﬂlg agﬁve Sﬁit% "ogen, %g{}\@eg Iepﬁélﬁomfrsv\é)%%al

abm@mn_dhytdomc;ap fcprl'rfs_rfyt the@rcpmemyin qfrmed@api’eatbyfbr whi ch
re%re%?r}l%no[%? ldi:%reg’syol%%tel %y dgsop(}/er qlara(ilso?{fé{r %[Lenlg%n A9k4 c1t

or 1s enzyl'oxy, (o)

hgweactialtk ﬂisomier Istlmrrehtddohgordasl,k;fsycltout (dd;ohy:rshmlch: ge schlzophrenia,

het.er.oar sel ected from

g%ur{é\{o lncgl 3 ]ses SH%hnasl I%rkmso?gnt %dl‘ﬂ;ease neurogegﬁn?rahve di% AR such as

Alilhzm‘idu?s aivghse, &jjllhp’ﬂjz[ mhngmmefhypamﬂsmr s1|d:ystme hiydsg and metabolic

disorders such as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,

disorders of energy consumption and assimilation, disorders and malfunction of body

temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

3. The use according to compounds of formula I in claim 1, wherein Aryl is phenyl,

at least one of R'/R" is lower alkyl and R” is hydrogen.

4. The use according to claim 3, wherein the compounds are
rac-4-(1-phenyl-butyl)- IH-imidazole
rac-4-[ 1-(2-fluoro-phenyl)-ethyl]- 1H-imidazole
rac-4-[1-(3,5-difluoro-phenyl)-propyl]-1H-imidazole
rac-4-(1-phenyl-propyl)-1H-imidazole
rac-4-[ 1-(2-fluoro-phenyl)-propyl]- IH-imidazole
rac-4-[ 1-(3-fluoro-phenyl)-propyl]- 1H-imidazole
rac-4-(1-phenyl-ethyl)- IH-imidazole
rac-4-[ 1-(3-fluoro-phenyl)-ethyl]-1H-imidazole
rac-4-[1-(2,3-difluoro-phenyl)-ethyl]- 1H-imidazole
rac-4-[1-(2,3-difluoro-phenyl)-propyl]-1H-imidazole
5-(1-methyl-1-phenyl-ethyl)- 1H-imidazole trifluoro-acetate or
4-[(R)-1-(2,3-Difluoro-phenyl)-ethyl]- 1H-imidazole.
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RI/R"' are independently from each other hydrogen,
hydr oxy, |ower al kyl, |ower alkoxy, or are phenyl or

whenzpsssssmhi ch are optionally substituted by hedDgRID7/050441

R~ is hydrogen or lower alkyl;-30 nis 1, 2, 3 or 4;
and their pharmaceutically active salts, racemc

m xt u [ j.cal. cel . ad i
For ma- a1 F AR E K eorRi ot o SRTELR B 1. SHEQTERLE
{sPheyl[and RY/R3-andiRfethlyydbgamy| ) et hyl | - 1H i mi dazol e;
Dexnedet om di ne 4-(2, 3-di net hyl - benzyl ) -1H i m dazol e;
Det om di ne WD 2007/ 085556 PCT/ EP2007/050441 -73-

4- (2, 6- thetnsppccdrdmgytd rlajtdi whetamahe compounds are

T PRy 3n Sl 1538k fizote
4-(2Z2hBraitadudrygtbebeyizyHyintifhzold dazol e 5

- v - i i lLe. . .
T R L MRl RO mIgine i dazol o
4-(28-dreth plobepzileritl i idakdle m dazol e

- - di,chl v |}-1Himd I -4-
OSSR BRGNS "oty | = - met gl -1 i mi dazol e
42,6-dimethyl-benzyl)-1H-imidazole

-1.4- - met.h h [)-sulf [1-b []-1Himd I
?i‘é’c[?%[l‘(lﬁ‘%(iig"%? h)ezr}/p%]em ) et ]hyl ¥ T =R et
#-42 346-[etrhmetiy]-Denizyiet Hyimigdreleydr) - pent yl ]
- im - yl-2-methyl-IHimd I
PasenBrCh S (R e Havol e 15 o ¢
44 2-ethy(-b-mathll- balzgh- 1H-whidatdlyl ) - 1H- i m dazol e

R O e A T ity et hanol
481 4reafuird tphlepoey]-behzypl- Oidyiiddzoed m dazol e _

S o Bt RN Rkl 1 gzl e o 1L uoro:
4-bifhensphiymadtbyl- Hyinidazolpy| ) - 1Hi m dazol e.  16. _
SRR S RO THR A TR 0! & T 15, e
&110,6RAeth gl- hyrhtloggrbenzyl)- 1H-imidazole
4-biphenyl-3-ylmethyl-1H-imidazole

4-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
4-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole

4-(2-ethyl-6-fluoro-benzyl)- IH-imidazole
4-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole
4-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.

7. The use according to compounds of formula I in claim 1, wherein Aryl

is naphthyl.

8. The use according to claim 7, wherein the compounds are
4-naphthalen-2-ylmethyl- IH-imidazole or
rac-4-(1-naphthalen- 1-yl-ethyl)- 1H-imidazole.

9. The use according to compounds of formula I in claim 1, wherein Aryl

is benzofuran-7-yl.

or
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25 17. Conpounds of fornula | according to claim 16,
wherein the conpounds are rac-4- (1-phenyl-butyl)

WO 1dd7iogdss@zol e rac-4- [1- (2-fluoro-phenyl) -epcyEP2007/050441

-1H i m dazol e 30 rac-4-[1-(3, 54 fl uoro-phenyl)-prop

yl]-1Him dazole rac-4- (1-phenyl-propyl)

-1H i mdazole rac-4- [ 1- (2-fluoro-phenyl) -propyl]

-1Himdazole rac-4-[1-(3-fluoro-phenyl)-propyl]

- 1H i f.ddzciseaccpalagto c(laﬁnp%@ﬂl;ereilethqdomponhm medazol e
I A eny, J]-1H1imdazol e

;?E(S bzgm? l{e?l%éfﬁgg Jng' ng%t? ghlé)ﬁg%wet hyl] -1H i m dazol e

#ﬁ)@nmf[lmn(ﬁylmaﬂhﬂﬂummdaMnyl )-propyl]-1Hi m dazol e or

WD 2007/ 085556 PCT/ EP2007/050441 - 74 4- [(R- |-

(2,3-dDi fl uoro-phenyl) -ethyl] -1H i m dazole. 18.

Conpolihddeafse icgprminh @tol coagponds pfformubllan maid 1, whaemi n

@%‘?flls dlﬁ rBE‘ ﬁrarﬁbglR' ' and R2 are hydrogen. 5 19.

oun S or mul according to claim18, wherein

the conpounds are

4- (4- X a

4 (2 oh PSSP SRk 5 VR el s BB RRgh”

42 3-dhynrb-bebzaofetadny T-yimeailzyl)-)L - 1ﬂrhﬁamiedazol e

4- (2-cycl opropyl - 6-et hyl - benzyl )-1Hi m dazol e

4-[ 3- (4-chl oro- phenoxy) - benzyl] -1H i m dazol e

4-(2- d:]hl"lﬁllecm-sﬁac&bimlhg tweronyioundief fordaladlie claim 1, wherein

gr??p 2% 12~ yl met hyl - 1H-i m dazol e 15

2 hyI 4- met hoxy- benzyl ) - 1H-i m dazol e

4- (2, 6-di et hyl - 3- net hoxy- benzyl )-1Hi m dazol e

4-bi I 1H — ,
4-( I4p2¥ %e US%X%:OI&{ %%/L ﬁong)gom ?Eﬁf&l}l}% Id%é:lgrr% 1, wherein
Af}(ltﬂs-mﬂZrWIOX)/ 2, 6-di et hyl - benzyl )-1H i m dazol e

15. Compounds of formula I according to claim 1,

2

R

T
By
Z§>\ZI
—t

wherein

R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, phenyl, S-phenyl or
O-phenyl, which are optionally substituted by lower alkoxy or halogen, or is
benzyloxy, C(O)O-lower alkyl, cycloalkyl, or is lower alkyl or lower alkoxy
substituted by halogen;

Ar is aryl or heteroaryl, selected from the group consisting of phenyl, naphthyl,
pyridinyl, benzofuranyl, dihydrobenzofuranyl or pyrazolyl;

R'/R" are independently from each other hydrogen, hydroxy, lower alkyl, lower
alkoxy, or are phenyl or benzyl, which are optionally substituted by halogen;

R’ is hydrogen or lower alkyl;

n is1,2,3or4;

and their pharmaceutically active salts, racemic mixtures, enantiomers, optical
isomers and tautomeric forms with the exception of the following compounds
(S)-4-[1-(2,3-dimethylphenyl)ethyl]- IH-imidazole; Dexmedetomidine
4-(2,3-dimethyl-benzyl)-1H-imidazole; Detomidine



20 4- (3-ethoxy-2, 6-di ethyl -benzyl)-1H i m dazol e
4-(2-ethyl - 6-fluoro-benzyl)-1Hi m dazole
W@ 202/0855686 et hyl - 4- phenoxy- benzyl ) - 1H i mi dazol ePOT/EP2007/050441
4- (2, 6-di et hyl - 3- phenoxy- benzyl) - 1Hi m dazol e. 20.
Met hods for preparation of conpounds of formula I

%Q?%r‘ﬂéft?g'a‘?f?‘fﬁhqmm@z&é whi ch processes conprise a)

ataly ydrogenating a conpound of fornula R2
# (Rt birbiRo-beiR)) -AHFimidgvoleh Pd/ C, H2 30 to a conpound of

%Qﬁ{a{toa?_\r{];@%g)&qmg%@g%@epm/ EP2007/ 050441 -75 R2 N NH

erein R'"" is an al kenyl group,
R12j6dimleiypl-barmy) R HR@idmadlen are as descri bed above, or

%ﬁeﬁg&qﬁ'n%d%ﬁ%me\f?Edcggcglr—lnglng EfSSiH(H) l\lo I\;Tcr:on'p?wnd
2 BorartetmmiRehyl-eneyl - [Rymdakolel  1- 2
4-(3-methoxy-benzyl)- 1H-imidazole

4-(2,6-dichloro-benzyl)- 1H-imidazole
rac-4-[1-(2,3-dimethyl-phenyl)-ethyl]-2-methyl- 1H-imidazole
4-[4-[(4-methoxyphenyl)-sulfanyl]-benzyl]- 1H-imidazole
rac-4-[ 1-(2-methyl-phenyl)-ethyl]-1H-imidazole
rac-4-[1-(2,3-dimethyl-phenyl)-pentyl]- 1H-imidazole
4-benzyl-2-methyl- 1H-imidazole

4-naphthalen-2-ylmethyl- 1H-imidazole

rac-4-(1-naphthalen- 1-yl-ethyl)- IH-imidazole
5-(1-methyl-1-phenyl-ethyl)- 1H-imidazole trifluoro-acetate
(3H-imidazol-4-yl)-phenyl-methanol
4-(1-naphthalen-1-yl-propyl)-1H-imidazole
5-(1-methyl-1-phenyl-ethyl)- 1H-imidazole trifluoro-acetate
(3H-imidazol-4-yl)-phenyl-methanol or

4-(1-naphthalen- 1-yl-propyl)- 1H-imidazole.

16. Compounds of formula I according to claim 15,

wherein Aryl is phenyl, at least one of R'/R" is lower alkyl and R is hydrogen.

17. Compounds of formula I according to claim 16, wherein the
compounds are
rac-4-(1-phenyl-butyl)- IH-imidazole
rac-4-[ 1-(2-fluoro-phenyl)-ethyl]- 1H-imidazole
rac-4-[1-(3,5-difluoro-phenyl)-propyl]-1H-imidazole
rac-4-(1-phenyl-propyl)-1H-imidazole
rac-4-[ 1-(2-fluoro-phenyl)-propyl]- IH-imidazole
rac-4-[ 1-(3-fluoro-phenyl)-propyl]- 1H-imidazole
rac-4-(1-phenyl-ethyl)- IH-imidazole
rac-4-[ 1-(3-fluoro-phenyl)-ethyl]-1H-imidazole
rac-4-[1-(2,3-difluoro-phenyl)-ethyl]- 1H-imidazole
rac-4-[1-(2,3-difluoro-phenyl)-propyl]-1H-imidazole or
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10 wherein Rl is hydrogen, and R, R2 and n are as
descri bed above, or c) catalytically hydrogenating a

wa@oonposssss of formula R2 HO N'NH R (R)n Aryl pdF/BP2025050441

wth Pd/C, H2 to a conpound of iornul a WD 2007/ 085556
PCT/ EP2007/ 050441 -76 R2 N NH . ~Ren Aryl I-1

MIBEE) 18 0 [ S e 201 e o
formla O N~NS N OR2 (Rn Aryl 51V with
hyd I

A M A

abmyéR(R 40 R)arahjdrbedn. ng a conpound of formul a

19. Compounds of formula I according to claim 18, wherein the
compounds are
4-(4-methoxy-2,3-dimethyl-benzyl)- 1H-imidazole
4-(2-chloro-6-fluoro-benzyl)- 1H-imidazole
4-(2-ethyl-6-methyl-benzyl)- 1H-imidazole
4-(2-cyclopropyl-6-ethyl-benzyl)- 1H-imidazole
4-[3-(4-chloro-phenoxy)-benzyl]- 1H-imidazole
4-(2-chloro-6-ethyl-benzyl)- 1H-imidazole
4-biphenyl-2-ylmethyl-1H-imidazole
4-(2,6-diethyl-4-methoxy-benzyl)- IH-imidazole
4-(2,6-diethyl-3-methoxy-benzyl)- IH-imidazole
4-biphenyl-3-ylmethyl-1H-imidazole
4-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
4-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
4-(2-ethyl-6-fluoro-benzyl)- IH-imidazole
4-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole or
4-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.

20. Methods for preparation of compounds of formula I according to claim

15, which processes comprise

a) catalytically hydrogenating a compound of formula

with Pd/C, H,

to a compound of formula
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15

\x- S1 911 N) NS N OR2 ~Rn Aryl IV with RLX
to a conmpound of fornmula WO 2007/ 085556

wEON/aPA807/ 050441 -77 NN N R R 2 (R n PeWEP2VI050441
wherein Rl is | ower alkyl, or_%e_nzyl optionally
substituted by halogen, R, R2 and n are as described
above and Xi s hal ogen, followed by, deprotection 5 with
hydrochl oric acid to a conpound formula N\NH R R2
(Rn Aryl 1-4 wherein R R2 an‘Nij‘Nﬁre as descri bed
above, or 10 f) deprotecting a gapgpound of fornmula
N~NBn Ra Ro NNNR Xl w BR-g0di umin amoni a or by

catal ytic hydrogenation with Pd/C, H2 to a compound
of formul a (R)

I-1

wherein R' is an alkenyl group, R is alkyl and R, R* and n are as described above, or

b) reducing a compound of formula

;S
VII

with CF;CO,H and Et;SiH

to a compound of formula

R2

NiyLNH

;s
I-2

wherein R'is hydrogen, and R, R* and n are as described above, or

c) catalytically hydrogenating a compound of formula

R2

ﬁLNH

HO N
R1

I-3

with Pd/C, H,

to a compound of formula



N'NH Ra Rb NNNR 1-6 15 wherein Ra, Ro and R are
hydr ogen, |ower al kyl or phenyl, or g) reacting a

w@ oonposssts of forrmul a WO 2007/ 085556 PCT/ EP2007POB@H2007/050441
-78 HRZ NN/ O AIkOxiv wth tw equivalents of a
Gignard reagent of formula MgBr (R)n Aryl I X to a
conpound of formula R2 (Rn Aryl NH HO Aryl 5 (R)n
1-7 wherein R is hydrogen, hal oge':l)ﬁ, | ower al kyl, | ower
al koxy, or phenyl and n is as Njaaz%gi bed above, or h)
catal ytically hydrogenati ng a coapound of fornmula R2
(Rn Aryl NH HO Aryl ‘

R

(R)

I-1

wherein R is lower alkyl, and R, R* and n are as described above, or

d) deprotecting a compound of formula

N /
1A%

with hydrochloric acid

to a compound of formula

. 2 .
wherein R, R” and n are as described above, or

e) alkylating a compound of formula

"
1A%

with R!X

to a compound of formula
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10 (Rn 1-7 with Pd/C, H2 to a conpound of formula R2
(Rn Aryl NH Aryl (Ryn 1-8 WD 2007/ 085556

wEON/aPA807/ 050441 -79 wherein R is hydrogen, PCDRRI007/050441

al kyl, |l ower al koxy or phenyl and n is as descri bed
above, or i) reducing a conmpound of forrmula tBu S(--0O
O HHON4 NSSN R (Rn Aryl xv 5 with Pd/C, H2
or with CF3CO2H and Et3SiH to conmpound of formula
NNH R2 (Ryn Aryl I-5 wherejf Rl is hydrogen and

R, R2 and n are as descri bed a ove) or

deprotecting a conmpound of fl(hMF& N% S(--O O / HO

N4 NS N R e

"
XVII

wherein R' is lower alkyl, or benzyl optionally substituted by halogen, R, R* and n are

as described above and Xis halogen, followed by deprotection

with hydrochloric acid

to a compound of formula

. 2 .
wherein R, R” and n are as described above, or

f) deprotecting a compound of formula

.B

N
Ri\«J;;::b
N-N

*HC

with sodium in ammonia or by catalytic hydrogenation with Pd/C, H,

to a compound of formula

N” NH
Ra ¢ N Rb
N-N_
Rc
I-6

wherein R?, R” and R°® are hydrogen, lower alkyl or phenyl, or

g) reacting a compound of formula



R2 (Rn Aryl xv wth hydrochloric acid in the
presence an al cohol of forrmula AlIkOH to a conpound of

wo ooomodsEsSAN'NH AIKOR2 (R)n Aryl 15 1-5 wher B¢ TVERIORTD50441
is lower alkoxy, and R, R2 and,h are as descri bed
above, and, if desired, converting the conpounds
obt ai ned into pharmaceutically agcceptable acid
addition salts. WO 2007/085H5 PCT/ EP2007/ 050441 80
21. A nedi canent containing( e or nore conpounds of
formula | as clained in clmHQ 1l for the treatnent of
depressi on, anxiety disorders, Fbolar di sor der,
attention deficit hyperactiMk@y digorder
stress-rel ated disorders, psychotic disorders,
s c hitopyer epitvalenss ofaufpiagnagd caendiof Egwda  Par ki nson' s
di sease, neurodegenerative disongays, Al zheiner's
di sease, epil epsy, mgraine, hypgertension, substance
abuse and net abolic disorders,/eatN\ ng disorders,
di abet es, diabetic conpli d&ionyY ¢besity,
dysli pi dem a, disorders of eneng grnsunpti on and
assim lation, disorders and mal function of body
t erfpércampeend pbiesdtaasi s, di sorders of sleep and
circadian rhythm and cardiovascul ar gdésorders. 10 22.
A nmedi canent according to clakm 21 contai ning one or
nore conpounds as cl ajmyee @ ai N |gor t he
treat ment of depression,  ps 8{ siPar ki nson' s
di sease, anxiety and attentton-deficit hyperactivity
di sorder (ADHD). 23. The invBERt) QS herein before
descri bed. 15

(R)

n I-7
wherein R is hydrogen, halogen, lower alkyl, lower alkoxy, or phenyl and n is as

described above, or

h) catalytically hydrogenating a compound of formula

with Pd/C, H,

to a compound of formula



10

15

WO 2007/085556 PCT/EP2007/050441
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wherein R is hydrogen, lower alkyl, lower alkoxy or phenyl and n is as described
above, or

1) reducing a compound of formula

with Pd/C, H; or with CF;CO,H and Et;SiH

to a compound of formula
N7 NH
_ -
6
1-5

wherein R'is hydrogen, and R, R* and n are as described above, or
J) deprotecting a compound of formula

/tBu
i

o ,0
&Y

— \
R2
NS
XV

with hydrochloric acid in the presence an alcohol of formula AlkOH

to a compound of formula

N7 NH
—(

AlkO
"
I-5

wherein AlkO is lower alkoxy, and R, R*and n are as described above, and, if desired,
converting the compounds obtained into pharmaceutically acceptable acid addition

salts.
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21. Amedicament containing one or more compounds of formula I as claimed in
claim1 for the treatment of depression, anxiety disorders, bipolar disorder, attention
deficit hyperactivity disorder, stress-related disorders, psychotic disorders, schizophrenia,
neurological diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s
disease, epilepsy, migraine, hypertension, substance abuse and metabolic disorders, eating
disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy
consumption and assimilation, disorders and malfunction of body temperature

homeostasis, disorders of sleep and circadian rhythm, and cardiovascular disorders.

22. Amedicament according to claim 21 containing one or more compounds as
claimed in claim 1 for the treatment of depression, psychosis, Parkinson’s disease, anxiety

and attention deficit hyperactivity disorder (ADHD).

23. The invention as herein before described.

ki



