WD 2008/ 074679 PCT/ EP2007/ 063585 4-1 M DAZCLI NES AS

TAAR S LI GANDS The invention relates to conpounds of
Woat®79 R2 1 R X~ Y Ar R jH 1 wherein R i SPCI/EP2007/063585

hydr ogen, |ower alkyl or amno; X-R is -CH2-,

-CH(l ower al koxy)- or -CH(OH)- and Y-R2 is -CH2,

-CH(l ower al kyl)-, -CH(lower al koxy)- -0-, -5-,

-S(O-, -S(0)2-, -CH(phenyl)- or -C(lower alkyl)2-;

or X-R is -NH and Y-R2 is -CH2, -CH(lower alkyl)-

-CH(| ower al koxy)-, -CH(phenyl)- or -C(Iower

al kyl)2-; Ar is phenyl, napthyl or benzofuranyl, which

rings are unsubsi-IMubAZODINESBSITAAR’ SUIGANDSNE Oor nore

substituents, selected fromthe group consisting of

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

Mh¢ dyemion @keds takkdyyundsowfesrnallkoxy substituted by

hal ogen, hydroxy, am no, di-al kylam no, norpholinyl,

phenyl , benzyl or by O- benzyl,zor pharmaceutical ly

suitable acid addition salts WI h the exception of

5- phenet hyl - 1H i m dazol e 53 nyl - propyl)
-1Himdazole 1-(1Him dazol yl') - 2- phenyl - et hanol
5- (2, 2-diphenyl-ethyl) -8 dazol e 4-

(2-mtolyl-ethyl) -1Him dagol #MWD 2008/ 074679
PCT/ EP2007/ 063585 -2 4- [2N=2, 6-4li net hyl - phenyl)
-ethyl] -1Him dazole

wherein

R ishydrogen, lower alkyl or amino;

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

or

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

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

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

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

5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
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4- (bi phenyl -2-yl oxynmet hyl) -1H i m dazol e 5-
(2- met hyl - 2- phenyl - propyl ) -1Hi m dazole 4-

W@ 2008twro- phenoxynet hyl ) -1Him dazole 5 PCT/EP2007/063585

4- (2-fl uoro-phenoxynet hyl ) - 1Hi,m dazol e
4-o0-tol yl oxynet hyl - 1H-i m dazol € 4-

%%%3580% H&ﬁ@ﬁé{?ﬁg%@]hq ﬁd) %fgflz?r: gazol e and
Mh@hhlyyl-Mylpﬁé;ghﬁhnglammﬁwflgy:c 1Him dlazol e. thlehe
Qwetﬁg?g% ngr@e? f35Liked,for exanple in the bel ow

ntion of "“4re encl osed in public
d¢Hi2rchbad- phehogmiegsyl)- A -ibrigdrereet hyl - 1H-i m dazol e ( CAS

%_g%ﬁpg(gk%no%m%h%:ﬁ_@gmédzgfeopyl )-1H i m dazol e (CAS
4—.0(—tbl}yld>xyh¢allzyﬂlH4=.iryid)az<ﬁe phenyl - et hanol (CAS 79928-10- 2)
3387 38 SORRI YRGS L S dazol e
4@5—&1@1@2}8’1 2Herﬂ@xyﬁethyl) 1H- 1m1dazole and

Shdsf BTG I RIS RAIN - 44 1 dazol e

4- (bi phenyl 2-yl oxymet hyl ) -1Hi m dazol e (CAS

527696- 9 ‘
5- ( 2- met y@lﬁ)“ﬁhwnﬁouﬁlﬁé 315 deserihed fe o mpls 1p s pedowymyntioned
Régybisdes,\or Moadyeto séd D 7adhy chérmcal libraries.

chl h d | CAS
%7%?3 If'}}%é) JH%l %f%nf(?}g%%ﬂél:geén xy?ré?hsl )( 1H i m dazol e
BCAR-$0dn prpyl) - KH - idridaotel (YIASSHET-BFH3) 1H- | m dazol e
62177-70- L:
SR el ey eSS 28180 cns
B02-322-Afhdhyl-2thylyt IH-imidazole (CAS 102390-63-6)

B A TS SRR ERGIOHTEI N Dbty dazol e (CaS

B-4vE2- (13, 6-déim prh glnjyt i) f eyt ] -HE 1Iftylﬂazbﬂé- (OASIpo4-a 3(3()?/-\8

0 5= 78- on.in

&I’l E gnylzj(b@ﬁ%‘?tﬂ%ggﬁ Eff mﬁﬁ 0 gﬁéﬁs and/ or
54(Qaheth§191rphaay1§@oﬂym) Blddmtldlaznle (BLilstdia Reginey Nanfber #307995)

f, 60 ounsof fo re.a sed by the
B et B ety st BRGNS G e ERE Dhe
mmomm‘s pien 6-0miaghya)- thmaameg(m z&ﬂmﬂqﬁ)t y to the

ce ne dre especial ly

ko‘? Rﬁ‘(%"ymlgﬁ@'?ggn%@%oée ﬁ:‘% 2@ or "the treat ment
Df4- @pﬁl@&spbﬂmxgmuh@bylfmmmradele$CAS 802322 21-0)
M: 4-(2,6-dimethyl-phenoxymethyl)-1H-imidazole (CAS 771450-63-6)
N: 5-methyl-4-phenylsulfanylmethyl- 1H-imidazole (CAS 700355-78-8)

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

In addition, all tautomeric forms of compounds of formula I are also encompassed
by the present invention.

It has been found that the compounds of formula I have a good affinity to

the trace amine associated receptors (TAARs), especially for TAARI.
The compounds may be used for the treatment of depression, anxiety disorders,
bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related
disorders, psychotic disorders such as schizophrenia, neurological diseases such

as Parkinson’s disease, neurodegenerative disorders such as Alzheimer’s disease,



10

15

20

25

30

35

35 bi polar disorder, attention deficit hyperactivity
di sorder (ADHD), stress-related disorders, psychotic

waele@endwrs such as schi zophreni a, neurol ogi cal PCI/BRASTE63585

such as Parkinson's disease,_gqurodegenerative

di sorders such as Al zheinmer's di sease, WO 2008/ 074679
FATSE Pt AR aRnep oh, SRy BRE Y, B U BB Batc dpordessiueh
sumhing dsoekts, Agbetes diathetiscorndplatasores obehitabysligidemia,

1‘35'1]21 f‘s Oqtehgrgi‘p?lpsgﬁﬁ)ltl% ang%glﬂlﬁét?)%mdgb egé ashgirrgglﬁﬁlc?f)n of
energy cons I'on-and assi m sor ers and
bedyf tampeiacure dbmebstdss, ti&m:@lrmﬁﬁieep hodreiosdasi rhythm, and
inrﬁ Qs%uﬁr {smsdegep and circadian rhythm and 5

Iovascu di sorders. The classical bi ogeni c
am nes (Ebwdassmalr’qlogmroemmeqxhcﬂomin emrq:émphirme, epinephrine,

g%a%n%lstgﬁlfntez p?;lﬁcgﬁ/t rioilFQ ﬁgeu%trzgn sm%t%er%%n trhglcentral and

ransm e central and
p&iphers nsmuems{eﬂr] [1] Tﬂmm syB'gh&Bikl asd stoaalgd, asmtlagmeirakgradation
radati d,reu ealt
%r}clere alﬁ? flyerrrg e%l)] FOA t(ljght Megu r} a&alclgntiaﬁ ance In 1i & ICVF S o?ﬁlogemc

hmr.r@e sl kno&»ﬁi tare m@on gblk fi@whe hIOerbcébn'aﬁsmmnﬁolbhmda‘rmmaItyhmtholo gical
ald trlqends& ﬁi gs%]%ﬂ 2N ofengoe%r:eflous if%at nol9

€ c01a18 gnc?s he so- called trace
con econ ass O genous am

gnines (HAs, s@nife:astd)y c‘zﬂrllap avithrthe elassiad iegen(cTAsnes regardln g structure,
gﬁgmfl cantly overlap with the cl assical biogen c

ahakism apd sl lat eglizatien. Thaddsmalydsh-gmine,

_ﬁl ﬂy%ltﬁ‘fne Qﬁﬁﬁﬂlﬁﬁta&l@%to—ﬁgﬁlﬁr&ﬁn& Rl Weep RschY Ak %mmahan
3- “phenyl et hyl'am ne tam né and octopanine, and

RYEQU BTV CIHr b g@rﬂralmowwelevﬁéhﬁhﬂm Flagsicabbinganiousingy Klem at
g e n erﬁé& &ys!régYiﬁ'hoh %‘A?Eéntﬂﬂ%@d Fd @%hg P&ycfi’ia&gcecﬁée%se% mQes

hel r sreg ul ation been i'nked to vari ous
ﬁ?@y@ﬁh%ﬁpﬁ 3y éﬁﬁ@@rs (7] qed fors%thﬁrz@@ﬁrtms dkepfgention deficit

Hg&rra?c%%t?@ls[nzﬂer %ﬂ@raﬁﬂ héﬂhgt%re pﬁﬁﬁkéﬂ 9@1§easé %@bs@&ﬂc@ Qﬁﬁs‘arz}nd

hyperdctivity disorder, mgraine headach
edingidisosders[&9lsease, substance abuse and eating

di sopgderpn % ﬁg@o ﬁ%ggé: e re@egggﬁglah' be&%‘hzlg(ﬁﬁésfliea based

receptors een ot hesi z
i an A amdcally 91sgre§'drlét -effmiity H-AalpinlmigtsifesT thy GYISod hyinaes

bk biRE ﬁ%ﬁn‘&ﬁs [ﬂlérﬁﬂsAcc@IQl £§ I?l% 1])}{9?1?;?23 %&ﬂgffé&; of TAs

ACCOF ar macol 0ogi ca wer e
pele; t@h@\@dtt@ bp @ed@mddhéuldlﬁh@wglhkm%@ wekhingiyshnlassical

K f%gﬁlg %ﬁ’ne@f eilt?ﬂ%tsﬂr érl ébth&g E&%a%e alﬂilu'i}lﬁﬁ‘ gltf?éllr f‘éu pa b or b

erin reu
B;roszs@acmg)swleﬁl@trirﬁ@ptqmsyﬂﬁemhbﬁ 12, BécBlpts meww@m@drs

ngmﬁgan]cﬁr] 1thT1!?1| Sedkh EMef tgf?ﬁg&‘ij of §e'v9&11 | ﬁl%@ltsl aWo(/Q fzgrﬁﬁy

cent rdenti |cat|on several nenbers nove
pEEPCRs, tof tr@e@RyNE piseciated casepint v1d Addisd (:T,hft]e& heregepP or s

ﬂﬁﬁ@he&iﬁ hhHan (T&ﬁ{cﬁngfﬁ Ese%dogenes) and 16 genes in mouse

(including 1 pseudogene). The TAAR genes do not contain introns (with one
exception, TAAR2 contains 1 intron) and are located next to each other on the
same chromosomal segment. The phylogenetic relationship of the receptor
genes, in agreement with an in-depth GPCR pharmacophore similarity
comparison and pharmacological data suggest that these receptors form three
distinct subfamilies [7,14]. TAARI is in the first subclass of four genes (TAARI-

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

Dysregulation of TAs was shown to contribute to the aetiology of various
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TAAR genes in human (including 3 pseudogenes) and 16
genes in nouse (including 1 pseudogene). The TAAR

W@erwes74m not contain introns (wWth one 30 excREI/ERIV)7/063585

TAAR2 contains 1 intron) and are |ocated next to each
other on the sane chronosonal 'segnent. The

Hﬂé/a!sgs@lﬁ&%%bmx%ts% %‘s*c%%@' ﬁﬁﬁ%gc%%cﬁ Qr‘a&ﬁw g%%?&er

agr eenent
sibyiahes attuge, Radapsomy ss:bxeaa%n dngt‘amlerha@ctdCbglewalhg disgrelers,

o di

TAPER 08ty e EEERARRE 4Tk Figp PolbbEbs s
frcalmegevdethe(e'ﬁés&E&SSS 4) highly conserved between human
and : S .act] [ -
Dysr Efg?%?@%? é%e%fs S 5&@3,&%%%{ %‘S%él%? PBisEE" 1t face amine
asbdinkdgpeepbrsyar i ous WO 2008/ 074679 PCT/ EP2007/ 063585
-4 diseases |i ke depression, psychosis, attention
B &)er activity disorder, substance abuse,

nson S di sease, m graine headache eati ng

di sobesecls, A Yreetdahi R.Hd ( E¥0 Nesroqrad smht@r&eﬁmFmdﬁMeRnal

| 93 dsosrgz%\lécee (%“ﬂg%ﬂ}ﬁi’lgﬁlﬁﬂ& ! I@Il d’ontl I}eE at% Ro%erts JL, and

t hese™dl§eases ore, t’ erens ’nteres’t
to |$qllmeaIsB tetie) IppoWk@[@leAammmlc Praage am ne

Zoggfl R, ?]fgjréé) @ur o f?sga(re{sm Cf%?%tme{%yﬁ p%gaChes to

Fundcwpm‘slah N&deﬂmwumez 6%3ébln) (Zi gm)nd MJ.

qu|o rlssin e}‘ 52 d@b§l) Interacilggs g%%/teg’ﬂA%lg %%méle's_, Igleuit%matf and GABA
Wongin sblhllz.oplaﬂlda Lriewi ewuctencel Anfp20R&) Plreswrien] CFoxéootl 41, 237-260;

re nt, appg.0a d sion . Rev. .
b U SRPERSS IR GepdFRE SRSl Y pFEpspgica vesmen
| nt esfdarkiosts’ shﬁ!;emzeﬁxpmtr@mm hessyig. gpmgmmﬂess a1, GABA
Ln sgchi hr i ge Rev, a
Foxt COrARRAY £k 3ng A58 A aBbeighey oy ORGSR
( Zoocﬁﬁciﬁél@rpemctdeuyehmdmnﬂm seanch foe epthephrracbegNVaalRev. Neurosci. 3,
tr e ltqegg of Parkinson's di sease. Expert Qpin.

I nve Drugs 12, 1335-1352, 5 Castellanos, F.X and
danndsekn, RRand 300R¢r, Me ed 0 $ CI8dNTea@fA ratnbemid thdﬂbmm Dekker;

LnadnismyPhtesidHbetoncy” IS A et oGR8 ig falmineoigongred by

Us di igveEGP@Rdarbandiretds iPhedgicol( kD 84) 274128 ce Am nes and

YRR AT O U S I
novel therapeutics: legend, myth and fact. Curr. Opin. Pharmacol. 3, 90-97;

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

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

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

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

13 Parker, EM. and Cubeddu, L.X. (1988) Comparative effects of amphetamine,
phenylethylamine and related drugs on dopamine efflux, dopamine uptake and
mazindol binding. J Pharmacol. Exp. Ther. 245, 199-210;
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novel GPCR famly. Trends in Pharmacol. Sd. 26,
274-281; 8 Branchek, T.A. and Bl ackburn, T.P. (2003)

wae@se74@m ne receptors as targets for novel PCT/EP2007/063585

t herapeutics: |egend, nyth andfact Curr. Opin.
Pharmacol . 3, 90-97; 25 9 Pre RT. et al. (2001)

T MR, 4P AR AT s ) bt e
and fBudtioenlypdistnct RitFam({lE9 96) ovehGgtro@irf-canipled fe@ddtors. Genomics 85,
trygg%;ngge binding site in human brain. Prog. Brain

Res 285-291; 11 McCormack, J.K et al. (1986)
Aut or adiQgecpdli the pesait imah iiom afn avelgqoiegmiunds bf fodnnly I and the

e e

Hrarmfaetrmd@gfemccilsamﬂfras:bralm tm%mﬁnmﬁchﬁases talated & affhitc®sthe trace

!‘thl 58 0%{a? dﬁl%g? g)tc%a ql %%%ﬁgggélaﬁtg@gQ%%?% it | sg(%%'\ﬂf formula I,

tred rﬂlbffﬂiﬂiwre llnf:dﬁcar(lilﬁs B)sedl@l’fptaloatpouadeﬂ ﬁ@:otctanoé with the invention
r@&l%}r%g‘ocﬂ%ql'on as wgf] as t¥1|e%tse|:1 gtl %?E)no%n S of ormu agcll]il ﬂ{ uc%ntr%f]or

opam opam ne  up and™ maz
plrendltngl ofJHnd@ttastsldﬁplﬁxqmn 'Ehmety dZ%Bderi%ﬁpoﬁlﬂilso\Mr attention

g%%%élgégrg%t? P %%O%CE?ZHO% r;e/ssg ges ggg g{soréier Bsgc ot1 n@l?orders suc% as
sdhltzm)phtemaal hyuratgicaf disebésonet! its)Pan’Jklﬁmrrmdlse&sdahaumoHememﬁve

nov r ot upl.ed rec tors cs. 85
58850t BLR) SleDa B Pl FEEED s PR SR popgprance abuse
a:mi’rmetabdhc d)lﬁorﬁelrsrmd:}aasl eaamgl distvelersSd iab& e Hiabetipaumelatbns,

rmaceutica accept abl e salt
PRt e O CEaY Sbfet®h 35 FRLRRl Bar fbors and
ofalfdha@asEdode teaﬂi;&mlathn: ledrhéastatiy, diertdre of sleepeandairicidan rhythm,
a ({SOCI at ed re(ge ors, new specific conpounds falling

GIIRES LB Sor nul'a I,  their manufact ure,

medi canent s based on a conpound i n accordance with the

i nvetih¢ preferaeddndibaions priag tiot ¢oomp cannidswef the @sestﬂrteinmleionfare
gé)png(g}%%dés fosflsof’%lqunso S d{]sezgsg ean():u%%; I at entl 1 dgtrlcetv he}g)te}a%HVity
0 eBYEL e epressi‘on, “anxi‘ety di sor ,
bispaka(AlDHE)r der, attention def| cit hyperactivity

di sorder, stress-related disorders, psychotic

di s OAQ Gled nait Gﬁlp tﬁg Brl%c Iﬂ)we? gﬁgﬁglm%tep g é’!clrtl(l)ljaf)egl sgr%ight or branched-

di seasés suc
dﬁlllll gldmg@neraatmg/ﬁorrdl tsao? deben stools, fas eﬁmﬂemmhylsethyl propyl,

rogsleh -b Q%L}te lg%}g Z@ugxlatl a%qﬁe Lﬂ? n‘%’lrecfn edS atﬂg}%tgf p% are groups

50F ¢ rs such as ea
d/lthdr derashonditaimet es, di abetic conplicati ons 15
obesity, dyslipidem a, disorders of energy consunpti on

and & ﬁéeﬁ]hleﬁetnjl e tegﬁls?orvge? ﬁqo%ﬂqmnotes a group wherein the alkyl residue is

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

As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for
example CF3, CHFZ, CHQF, CHZCFS, CHZCHZCFS, CHZCFZCFS and the like.

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

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

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
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mal functi on of body tenperature honeostasis, disorders
of sleep and circadian rhythm and cardi ovascul ar

wale@snters. The preferred indications using theCT/EP2007/063585

conmpounds of the present inveq%{on are depression,
psychosi s, Parkinson's disease, anxiety and attention

HEL ke R R i pR0eitd BRI sl o
stid gagdric acat, niptlavekhsatfon ichaidnp-goloepesobortianeil ngd fhredikel
to 7 carbon atons, for exanple, nethyl, ethyl, propyl,

I sopr °py#%eféi‘feﬁg%pwbag&tfxlmuﬁiQHJ bse, bWnBRIY- B YR are both

like. Preferre roups are groups Ww
CHrbwrhgbmpeun@trds used herein, the term "l ower

- koxy}t | K C -'?P/QEE i.n the alkyl residue is
g?gg%lhkogg%g%%@eggﬁg%ilc |§1eattached via an oxygen
&t 212-misth orgephdngt) edtinyl] -fl Heintidazwle' | ower al kyl
WhStki ] ! eny.: s an al kyl group as
%i?ﬁ%é@]%%g%\?g‘?{ylmﬁgiﬁ*é@%@gt one hydrogen atomis
#epl(adkdrdphemmllogbml] - ftbimidezxdepl e CF3, CHF2, CH2F',

- ; 4 F3; like. 30 The term
oA RS ey E R A | Lo ne. and
] 21(B-mecthhyeph ey etipyl b Heiceidédotal | y accept abl e aci d
ddi g i : aGe: with inorganic and
%ﬁga{%icgibégi%b}éﬁyl)sglﬁﬁggfa?grﬁgé loric acid, nitric acid,
$URf(3ptdictdaiodphen@l) 2008]-0A46Bvi8aZET/ EP2007/ 063585 -6
9_@%519&%11%_%5&09 tric acid, formc acid, fumaric
aci d, mal el ¢ aci , acetic acid, succinic acid,
#-42tatolgl-atbyl; | Hreh hlamde osul f oni ¢ aci d,
- enesul I.C.aci . l.Lke. Preferred
gé%‘gg’ﬁn&dgegﬁg g?’n l'gth?l]g;ﬂglrﬁﬁgéoel?' wherein X-R and
Y-R2 are both CH2. Such conpounds are 5

- [2- (2-chl oro- phenyl )-ethyl ] < 1 pidaz 2.4- -
ol e TR POty e L BRE YA i Ghfiower ko, or
¢&Anglid tredolpdveny kympetddst | - 1H i mi dazole 4- [ 2-

~f L uor.q- ) ~ethyl] -1Him dazole 4- [2-

%"2-2'tpr F?ﬁ(lﬁoélggﬁ‘gf‘lﬁ‘)ﬁ@% Oé%?/‘% ) -ethyl] -1Hinidazole 10
8-(D-phedylmed iy x\ Hpineidytoje.et hyl ] - 1H-i mi dazol e 4- [ 2-
(4-chl oro-phenyl) -ethyl] -1Him dazole 4- [2-
(3,5-dichloro-phenyl) -ethyl] -1Him dazole
Bupherpetfayed didcompdaaadd, eherein X-R' is CH, and Y-R? is O, for example the

following compounds:
4-(2,3-dichloro-phenoxymethyl)- 1H-imidazole
4-(2,3-difluoro-phenoxymethyl)- 1H-imidazole
4-(3,4-dichloro-phenoxymethyl)- 1H-imidazole
4-(4-chloro-3-fluoro-phenoxymethyl)-1H-imidazole
5-(benzofuran-6-yloxymethyl)-1H-imidazole
4-o-tolyloxymethyl-1H-imidazole
4-(3-chloro-phenoxymethyl)- 1H-imidazole or
4-(2-fluoro-phenoxymethyl)- 1H-imidazole.

A further embodiment of the invention are compounds of formula 1, wherein
X-R'is CH, and Y-R? is S, for example the following compounds:
5-(2,3-dichloro-phenylsulfanylmethyl)-1-imidazole
4-(4-chloro-phenylsulfanylmethyl)-5-methyl- 1H-imidazole
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4-(2-mtolyl-ethyl) -1Him dazole or 15
4-1 2- (2, 6-di net hyl - phenyl )-ethyl ]-1H i m dazol e.

wao-eooslaw7pr ef erred are conpounds, wherei n X- R PCHEENB7/063585

and Y-R2 is -CH(l ower alkyl), for exanple the
foll owi ng conpounds: 4-(2-phenyl-butyl)-1Him dazol e

r - ( 3- - -1 i nj.dazol e. Further
gr(ré Iél%rlagle gr}ggﬁ?éx lgﬁahgﬁ,yi%éﬁ#ﬁie%?R is CH2 and Y-R2
psn@hylfphawbsoffheylinkeé yl-1 dHhodazete. conpounds:  4-
(2, 3-di chl or o- phenoxynet hyl ) -1H i m dazole 25
4- (2, 3-di fl uor o- phenoxynet hyl ) - 1H i m dazol e 4-
( 3, 4Thi¢ piebant gonppemodsyafdoimyild I ad-+hiemipllamohaeutically acceptable salts
(?aglgt?]'e' or?ﬂ&ar écg b fn{;:}h%)%% %g?ﬂﬂg Irfr;) él}é%?_ﬁ, ?%%%I%Qegw ;gr%%gslse% Ricribed below,
dhehtpobeesooopmpishy| - 1H- i mi dazole 30
4- ( 3-chl or o- phenoxynet hyl ) - 1Hi m dazol e or 4-
(2-flwu = ) i m dazol e. A further
enbolél)i Qn%g{&%slﬂg%égiﬁﬁ)\%lﬁ% Pgﬁo'f%llrugg conpounds of formnula
1, wherein X-R is CH2 and Y-R2 is S, for exanple the
fol |l owi ng conmpounds: 35 R
5- (2, 3-di chl or o- phenyl sul fF{a\n | ywethyl ) - 1-i mi dazol e 4-
(4- chl or o- phenyl sul f anyl net hyl met hyl - 1H-i m dazol e
WO 2008/ 074679 PCT/ EP2007/ 0
4- (napht hal en- 2-yl sul f anyR
5- net hyl - 4- phenyl sul f anyl ne
present conpounds of fornula y
pharmaceutical ly acceptabl e satt’'s 5 caih be prepared by
nmet hods known in the art, for exanple, by processes

eS8l R8O u1a Whi ch process conprises a)
g)eprotlgcgl?ll ng a c%?rpound of formula R2 1 RXY-Ar RN

i m dazol e or
yi dazol e. The

R2

|
R1
\X/Y\Ar

R
N="

wherein the definitions are as described above, or

b) hydrogenating a compound of formula

o L
Joy

|
e QU

\Y%

to a compound of formula



\ / Il to a conpound of formrula R2 1 RXY Ar Rj H

10 I wherein the definitions are as descri bed above,
wW@ero0BN74eydr ogenat i ng a conpound of fornula N S8BCI/ER2007/063585

R15 to a conpound of fornmula W) 2008/ 074679

PCT/ EP2007/ 063585 8 N N Ar I1-1 and deprotecting

according to step a) to a conpound. of forrmula N=~ NH

Ar R2 1 1 wherein Ar is asydefingd gbove and R2 is

hydr ogen, | ower al kyl or | A¥oxXy, or 5 ¢)

al kyl ating a conpound off formufa&Q'"'OS ~NS N\ \

N HO Ar I X to a compgl RZofr a N-S~OSi- N N\

II-1

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

N=

hNH
2

Ar R I-1
wherein Ar is as defined above and R is hydrogen, lower alkyl or lower alkoxy, or

5 c) alkylating a compound of formula

0, .0 \ )

AN Si —
/S\
NS
>N

HO
Ar IX

to a compound of formula

and deprotecting according to step a) to a compound of formula
HN—\\
N

~o

10 Ar I-2

wherein Ar is as defined above; or



N O Ar 11-2 and deprotecting according to step a) to

a conpound of formula HN-1 N O 10 Ar 1-2 wherein
W00897439 def i ned above; or WD 2008/ 074679 PCT/EP2007/063585

PCT/ EP2007/ 063585 -9 d) reactiygng a conpound of

formulai NNC \ Z/ X ang a conmpound of formula
Ar(]—lpx . ormula N\N g~ Ar' 11-3
and eﬁ?%{légflg?}%%gg@%rg |Og%1u[ao step a) to a conpound of
formula N'NH Ar 1-3 wherein the definitions are as
descri bed above, or 10 e) reacting conpound of
formula Ar~~ XIl wth acetopktril a conpound of
formula HON ' N Ar XII1 and ger
group to a conpound of f8|r

XI
and a compound of formula
ArOH X
5 to a compound of formula
NN ‘
e &
A 11-3

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

N7 NH

o
Ar 1-3

wherein the definitions are as described above, or

10 e) reacting a compound of formula

IS
AN X

with acetonitrile to a compound of formula

HO~NJ§N
P

Ar XIIT

and removing the hydroxy group to a compound of formula



10

WD 2008/ 074679 PCT/ EP2007/ 063585 -10 HNIt N Ar 1-4

wherein Ar is as defined above, or f) reacting a
w@owpoue® of fornula Br Ar xiii 5 with a conpOURP2001/063585

formula NH HZNANH R O xiv tg,a conpound of fornula

O HNIR HN1~ N Ar Xv and deprotecting to a conpound

of formula NH 2 HN1~ N 10 Ar 1-5 wherein Ris |ower

al kyl and Ar is as described abovge, or @) reacting a

conpound of formula i NN ClI \HNZ™N XI WD 2008/ 074679

PCT/ EP2007/ 063585 -11- and a c und of formula ArSH

X to a conpound of fornular -4

wherein Ar is as defined above, or

f) reacting a compound of formula

Br
/\/EO

Ar XIIT

with a compound of formula

to a compound of formula

and deprotecting to a compound of formula

NH

N

Ar 1-5

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

g) reacting a compound of formula



NN S Ar' /j - 11-4 5 and deprotecting according to
step a) to a conmpound of formula N'NH SJ---j Ar' 1-6
wok@ser4e79r i s as defined above, or h) oxidi zi PQI/BEP2007/063585
compound of forrmula N'N SJ ﬁﬁi‘ll_4 10 to compounds

of forrulas N NN N 0~1 SH- SJ~~" Ar' 11-5 or Ar'

lj - - ting according to step a) to
conp%%dﬁ%gor%ﬁg@‘éi(rjoﬁfuq{glg%ﬁgNwH N'NH - OOS O\S | | J--j

Ar' 1-7 or Ar' 1-8 wherein Ar ArtSHaXdefi ned above; or
WD 2008/ 074679 PCT/ EP2007/ 063585 -12 i) reducing a

conp r PG Ar HIXX to a conpound of
for n%rg]agol{ﬁoﬁf&%(ﬁ?éﬁ@%\l7 5 and deprotecting according

to step a) to conmpounds of fornula

wherein Ar is as defined above, or

h) oxidizing a compound of formula

10 to compounds of formulas

/ /
Ar I-7 or Ar I-8

wherein Ar is as defined above; or



NN H Ar~H -9 wherein Ar is as described above and PG
is a conmmon N-protecting group; and if desired,

W@ 08e7467Ng t he conpounds obtained into PCT/EP2007/063585

10

15

20

phar maceutical |y acceptabl e _agi'_d addi tion salts. 10
The conpounds of fornula | maybe prepared in

accoyd . W r ariants as described
abov% gﬁ@&\%%&%@qﬁgﬁqﬁ%ﬁ%xschems 1- 7. The
starting materials are either comercially avail abl e,
are otherwi se known in the ch PGliterature, or may
be prepared in accordance wt thods well known in
the art. 15 20 WD 2008/ 074679 PCT/ EP2007/ 063585 - 13
PROCEDURE A Synt hesi s of f<C-Hinked ir%zpounds Schene 1
z A RO+ NWttigi" Il \ N7N .0\ Rz P OO
IV Ar V B Hydrogenation HN C R2 C eavage of Trityl
gN fraoteepiungl grifoupldr NE [1-1 |11 R2 5 Ar

Né\N/PG

N>:/
A’ H 11-7

and deprotecting according to step a) to compounds of formula

7 NH
>:/
-

Ar 1-9

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

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The compounds of formula I may be prepared in accordance with the process variants as

described above and with the following schemes 1 - 7. The starting materials are either
commercially available, are otherwise known in the chemical literature, or may be

prepared in accordance with methods well known in the art.
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15

R~ is |l ower alkyl or hydrogen. Step A: The Wttig
reacti on between an al dehyde or a ketone of formnula

WO pdosan@d7q 1-trityl - 1H i m dazol - 4-yl met hyl ) - phBGYRR290 063585

acid diethyl ester (I1V) can bckgcconpllshed by using
a base such as NaH, KO Bu, NaCEt, n-BulLi,
%Ept%gglggHNDS 10 KHVDS, LDA in a solvent such as
: e, acetonltrlle 1, 2-di met hoxyet han, DM,
resnaf G-OFli comppiuxdsur es t hereof at tenperatures
from-78C - 80C for 15 mn - 8 hrs and if appropriate
optional addition of a crown ether for ylide
generation and then condenshagetlhe ylide with the
car bonyl conpound_in the sane solvent at tenperature

bet ween 0 and 80 T § 24 hrs. Alterna 3 t he
base, the car bonW pound and the ON

saﬁ%7®ine.Mﬁtho4§D
tengeratures fr c\

for Afeagtions with agaz ketones are ylidée forngtion at

r.t. using KOQBu as sgoand THE as sol vent, [gagting

t he phosphonic acid estgr fory5 minat r.t., gnd

t hen condensation w th Qfe\¢carbonyl conponent atAr80C
overnight. Preferred WO 2008/ 074679 PCT/ EP2007/ 063585

-14 conditions for benzal dehydes are ylide formation

in the presence of the carbonyl conpound using KO BuB

as base and THF as sol vent at 80C overni ght. Step fydrogenation
The reduction of the al kene of fornula V can be

ef fected by hydrogenation with hydrogen under nbrmal

or el evated pressure or by transfer hydrogenation

using 5 amonium form ate or cycl ohexadi ene
hydr ogen source Nt h a catal yst such as PtOR
Raney nickel in Nvents such gs MeOH, EtOH,
di oxane, THF, c, £t OACc cfeHiGd & TritgHC13,
m xtures thereof. t er nat i pradeying grdoe r edud
al kene can be effeated by Mg in MeOH or by ti Al Nn

THF or diethylether. The preferred procedure for R? -1
trisubstituted al kenes is hydrogenation at nornma

pressure in 10 MeOH CH2C12 using 10% Pd/ C as Ar

C talyst %y%eferred procedure for disubstituted

glﬁéﬂﬁg B¥Rati on at normal pressure in
BepA.- @h@%‘t@&%&t%‘ﬁ'%ﬁv&ﬁ% B‘Iﬂeﬁy@fﬁor Lledt M YFtfornRah HI and (1-trityl-

ondi.ti ons may | to part s of the trity
@fldfrgé%oha-yg%@pﬁ hespiyindc a%@él@ htyi%“% (Y hs28 bafaccomphshed by
pEiRg £ 6hRduang NP RO E%it N@lOM@M@E& ﬂ Bubl m}ﬂVI‘DSjNaHMDS
directly to condi tions C. The c| eavage

i iy eRlyend svehiss Tath é&@ég mtiamérﬂﬁa he Idgnetgeﬁ@than

PN baszeiSkoluchiRSOh i @fires R AT tefh fRF AR & oL H G UGN @fr 15

CF3CQ0H, CHC12COOH, HOAc or
min — 8 hrs and if appropriate optional addition of a crown ether for ylide generation and

then condensing the ylide with the carbonyl compound in the same solvent at
temperature between 0 and 80°C for 1— 24 hrs. Alternatively, the base, the carbonyl
compound and the optional crown ether can be added to the reaction mixture at the
same time without preformation of the ylide at temperatures from -78°C — 80°C.
Preferred conditions for reactions with aryl ketones are ylide formation at r.t. using
KOtBu as base and THF as solvent, reacting the phosphonic acid ester for 15 min at r.t.,

and then condensation with the carbonyl component at 80°C overnight. Preferred
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20

25

30

35

t ol uonesul fonic acid in a solvent such as CH2C12,

CHC13, THF, MeOH, EtOH or HRO at O to 60C. Preferred
w@omvdiotd6ens are 2N HCL in EtOH at refl ux for I1PCBEP2087/063585

20 25 30 35 WD 2008/ 074679 _Pﬁl’_/ EP2007/ 063585 -15-

PROCEDURE B Synt hesis of C CIinked conpounds wth

%&Crﬁfgt;f%n sggp%é;\iz%ﬂﬁa%;deg %e %%8? ﬁ)i&&{aﬁﬁ%h]gtlhi_e 'Ek}%%‘_ﬁ%l (\?gle_ (%rbonyl
Eonpyd nat usorg KONBa adPasadrid THIF bk solvant 8 80°® overndahit.gnar d

S R Bt PaRA el Tafalin War YRl PiSdipegiglion win
ydrpganaotdengogndwp eldrated BreGuse oy Rarfe hydrogdinion using
SRR AR g s adersygrossn aawsr ¥ acqiatiegh as PO
Bdi(dor Ranegninkkliaspldent§ Midh)as dMaOB cE€H  dtip didyine, THF, HOAc,
E@Acoéﬁgﬁz’i é’ﬁcl’é", f)f\l/lfaorsrgnrx s %rse%f.skﬁfgngt%e?: ElueLrieduction of the
alkene can be effected by Mg in MeOH or by LiAlH, in THF or diethylether.

The preferred procedure for trisubstituted alkenes is hydrogenation at normal pressure in
MeOH/CH,Cl, using 10% Pd/C as catalyst. The preferred procedure for disubstituted
alkenes is hydrogenation at normal pressure in MeOH/CHCls/AcOH using 10% Pd/C as
catalyst. Both conditions may lead to partial loss of the trityl protecting group. In this
case the mixture of protected and unprotected products is subjected directly to
conditions C.

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

Preferred conditions are 2N HCl in EtOH at reflux for 1 -3 hrs.
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15

20

10 s-BuLi or t-BuLi and optionally an additive such as
tetranet hyl et hyl ene di am ne or pentanet hyl diethylene

Wa poan46@9 i n a sol vent such as THE or di et hyl eRPCTHEPHD7/063585

-78C - - 40C, followed by queni:gn ng the anion with a
fornylating electrophile such as DV at - 78 - r.t.

for 1- 24 hrs. Preferred conditions are deprotonation
with n-BuLi at -78C for 10 min, then reaction 15 with
PROCEDURIBB for 2 hrs. Step B: The Grlgnard reaction

by addi ng a soI ut| on of the Grignard reagent
(commercially avail abl e or repar ed forma benzyl

chl oride or brom de and My ndard nmethods) in a
sol vent such as diethyl etheg, ;THE or benzene toa 20

sol ution t he al dehy eol R of t previ ously
nentli, oneézeol vents a\t =Z0Csi—r . t. an letting the two

comsonests reg}gﬁatat‘ v’ t. N—<r ef | ux teﬁpgr atyye for 1-
24 hrN.;—< Pr ef-erred—sondi t addition pf the Giggard
reagén\le n, d| ethylether tp a solution of al delyderekdlion
THE at r.tY' and reactio r.viovernight.
2008/ 074679 PCT/ EP2007/ 063585 - 16 Step C The
al kyl ati on of the al cohol of formula I X can be
acconpl i shed by deprotonation of the hydroxy group
with a base such as NaH, KH, n-BuLi, KOQBu, KOH or
aqueous NaOH and KOH in the presence of a phase \\,o \>L
transfer catalyst (tetraal kylamoniumsalts) in aNn—-S — S$i—
sui tabl e sol vent such as THF, DM, DI\/BO tol uene dr 5N
1, 2-Hdi nmet hoxyet hane at -78C - r.t. 30 mMin - 2 hrsNy N
andnsybsequent addition of ag Qalok lide. Preferred
i tN ons are deprotonation Nvl—$‘n @-&Lln THE at r.t Ho
hr and aI kyEP ation wth anNaﬂ{(kyI i oglig.at r.t. A IX
OVQLA VRS MREISSi uil t anelqu cl eavage(of/both
pr ot ec |ng grogg S 2) can be afhieved igthe 10
presen%re of a mneral acid suchy HCl, HBr or H2SO4
in a solvént such as EtOH, I\/ECH 0 qr, THE at r.t -
reflux tenperature for 1- 24 hrs. Preferred conditions
are 2N HO in EtOH at reflux for 1 -3 hrs. PROCEDURE
Sep A: Spatdrasisioafof C-(ert-bulyk dincahylexilanld) -5a lkanee-3 - dd1fonic acid

dimethyl-amide (VII) can be effected by deprotonation with a strong base such as n-BulLi,

s-BuLi or t-BuLi and optionally an additive such as tetramethylethylene diamine or
pentamethyl diethylene triamine in a solvent such as THF or diethylether at -78°C - -
40°C, followed by quenching the anion with a formylating electrophile such as DMF at -
78°-r1.t. for 1- 24 hrs.

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

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

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

aldehyde in THF at r.t. and reaction at r.t overnight.
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I GNAB OH+ ON A kylation Deprotection Ar X Ar
Ar ci Xi 11-3 1-3 20 Step A The al kylation of a

wW@Q s 74604 ed phenol with PCT/EP2007/063585

acconpl i shed using a base such as K2C03, Cs2COB,

o 1 MRS of ATAROHS: oMoy E R bar e o BB RGO
DFotoDMBD) obithe hydioxy tcap with ubare sudkt Y aHECGH mBdLi, KOtBu, KOH

|.an $of pri.at se transfer | yst
SRS WOM NSO ARR LR FrereeBMRE b BIRIE AR Y S
gstranlRBaromonmine sdley in & etitablewt \vestrsron Bl FdaMde DMESO, toluene or

t um i.pdi d A S PR 7 for 1 -2 hrs. "
B2 B BT - BRS8N  Pheend Sl pgtion ofan
hkglhaBtlep B: The cl eavage of the trityl group can be

Eff{!_;’;%%dec%ng'{tltogs gre.rHeBreortgrll ) \ﬁlthsﬁg%._ig Wt’ré‘_@% ;%ﬁﬁ alkylation
or a organi c" aci such as ) j

WiAan atkypiod@letav k. u@vesughtoni ¢ acid in a sol vent such as

CHC THF, MeCOH OH .H20O 0oC. . \WO ,.
Slobi ). Ghs S RReg stat e belg o ReyhE Bo by -2l Gan e éfed in the
pesdict bdnmiarel a2N dici as HOEtHBE @tH 156X liux séloent kueh3astitOH, MeOH,

D.5 Synthesis of C CJinked
ey %E %-rltrﬁr&%%{ég?er%ﬁ%éc%gg“/%&mm HON X
Bedfarswdtcon2Bion AnreRINXKHIC in HiCGE 3t tdluifor(IH3Myrs.MeOH) Ar 1-4
10 An appropriate olefin such as aryl- 1-butene (X I)
can be reacted at |ower tenperature

PROCEDURE C
Synthesis of C-O-linked compounds

4-ch|oronethyl-l-trityl-ll—l—injijéazole (XI') can be

Scheme 3

e

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

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

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

Step B: The cleavage of the trityl group can be effected with a mineral acid such as HCI,
H>SO4 or H3PO4 or a organic acid such as CF:COOH, CHCLCOOH, HOAc or p-
toluonesulfonic acid in a solvent such as CH,Cl,, CHCl;, THF, MeOH, EtOH or H,O at 0
to 60°C.
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with a nitrile such as acetonitrile and nitrosoni um
fluoroborate to forman i m dazol e-N- oxi de accordi ng

W@ 2008oernbaum et al . (Tetrahedron Lett. 1971, PEI/EP2007/063585

2205). To formthe imdazole rivative 1-4 the

hydr oxyfuncti on can be renoved by various reducing
) lts,

PRI el Brep G BRI 3 e by 15
Li pshutz et al. in Tetrahedron Lett. 25, 1984, p.
1319. PROCEDURE E Synt hesis of G C i nked
2-am no-4-im dazoles 20 Scheme 5 ~I ~- N Br H2N NH Ar
RROEIEDUREDNF) RAr ORO XV Xl XIV HCO (H20, MeOH)
E@ % /974679

: a- br onoket one of fornula
Xl is reacted vvlth an prot ected guani di ne such as
acetylguanidine (XIV) in a I t such as
di met hyl f or mam de fol | owed Sg?g‘-%‘grgrotectl on of the
am no group to form 2-am noimd Le 1-5. Trtg
depr ot ectjji-omneaq be achi eve® ! or ‘Inst ance w'aé d or
base catal ysed hxdr ol ysi s,solidht Ca?ﬁ the,aniiy&L, roup
nost favourable “By treatnent wi hydr d¢hl ori ¢ acif
in a polar solvent such as water, al kohols or m xtures
of water and al kohol s. PRCI:EDURE F 10 Synt hesis of

C S-1inkeg, conpounds Schﬁ’qg\@
- . ~

(H,0, MeOH) Ar

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

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

Scheme 5

N
N H
W
Br —_ - /\/[N N
H.N" “NH Ar

H>=O

/& (DMF) R Y

Xl XV

T

HCl
(H,0, MeOH)

N
/\/[ \>-_NH2
Ar H

-5



WD 2008/ 074679 PCT/ EP2007/063585 19 H \ / \' I AOQN
~B SH Al kyl ati on \N Renoval of trityl Ar + N

wee@seting X / \ N1 XI Ar 11-4 Ar 1-6 C \PEI/ERR00%/063585

10

N Renoval of trityl [/ N prot_e:f‘g_ing group C "0

Oxidation of thioether to sulfoxide 6RL 1 | 11-5 1-7

RL I / NNAr 11-4 H B N\\ Renoval of trityl DN
protecting group Oxidation of L 40 thioether to 40

8a 2]ph@ bremlokemee §f foruta XHBis reacted vith anStrefecidd gliheidine such as

I R, 5012 WA Mk gy eprosion
afthe aplin s gredp us farg 2 atmarsemsdazhledsS. KAGAERpra@s2i0@8an be achieved for
M%gag%gby acid or base catalysed hydrolysis, in case of the acetyl group most favourable
by treatment with hydrochloric acid in a polar solvent such as water, alkohols or mixtures

of water and alkohols.

PROCEDURE F
Synthesis of C-S-linked compounds

Scheme 6
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5 NaHCO3, aqueous NaOH, KOH, LiOH, NaH, NaOwe, NaOEt
or triethylamne in a solvent such as acetone, DV,

wOrBS07T@mtet onitril e, toluene, EtOH or MeOH andPCT/EP2007/063585

optionally if appropriate a p_hﬁ_e transfer catal yst
such as tetrabutyl ammoni um brom de or an additive
such as a crown ether, tetrabutyl anmpni um i odi de or

potassiumiodide at r.t. -120C f o s hrs. 10
Preferred condjtdons are K2CO3 in DC for 5 Y
hrs. Step B: T age of the Youp can be N7
effected with g | aci g such y  H2SGd or N
PO or, a orgBgs aci d saghicas CRFFCOON WFE%W'

Boac or p Wol2008/AM679—PEFBP2007/ 063585 =20 0 9P S

t ol Yionesul foni€ acNe"in a sol vent such ass CH2C12, Ar
CHC13, THF, MeOH, EtOH‘br H2O at 0 to 60C. IPreferred
conditions are 2N HCE in EtOH at reflux for 1 -3 hrs.

Step C. The oxidation of the thioether (11-4) to the
correspondi ng sul foxide (11-5) can be 5 acconplished

by oxi dants such as nCPBA, isopropyl 2-iodoxybenzoate,
oxone or natriunperiodate/// a solvent such as

CH2C12, dichl oroet hane, t of etonitrile, MeCH

at tenperatures fromOC - Preferred conditiq;q

S
are 1 equival ent of rrCPB GRC12 at 0C -Ei rttri.I for \_-\\N
oA o_‘e‘i\ge thlﬁ‘?etmgoéro\%él- 4)K[

5 hrs. Step D. The oxi dat

to the correspondi ng sul foxi de Y11-6) can be .0
acconpl i shed Ioyidoxicddant s such as gOPBA, H202, oxone or{
sodi um wol fra Sgﬁé}(?gi‘% a ol vent sjuch as CH2C12,
di chl or ane. 10l upré, acetonict®le, THF, acetone,
MeCH at tuwes fromOC - | uxy5Preferred Rl 7
condi ti gns\ ake 2 equi val ent of nCPBA in CH2Cl12 at OC -
r.t. fio NS%Ers. 15 PROCEDURE E Synt hesi s of
C N1 il olgpounds Scheme 7 WD 2008/ 074679
PCT/ EP2007/ 093585 -21 PG N A HzN I N coupling agent
Ar 0 e.g. TB
A -4 O
¢ ;
B N7\
O N_\\ Removal of trityl N
D %N protecting group o
Oxidation of - 7
thioether to ,° =0
sulfone ?:O Ar I-8

Ar
-6

Step A: The alkylation of a substituted phenol (X) with 4-chloromethyl-1-trityl-1H-
imidazole (XI) can be accomplished using a base such as KyCOs3, Cs,COs3, NaCOs,
NaHCOs, aqueous NaOH, KOH, LiOH, NaH, NaOMe, NaOEt or triethylamine in a
solvent such as acetone, DMF, DMSOQ, acetonitrile, toluene, EtOH or MeOH and
optionally if appropriate a phase transfer catalyst such as tetrabutylammonium bromide
or an additive such as a crown ether, tetrabutylammonium iodide or potassium iodide at
r.t. — 120°C for 1 -24 hrs.
Preferred conditions are K,CO5 in DMF at 80°C for 5 hrs.
Step B: The cleavage of the trityl group can be effected with a mineral acid such as HCI,
H>SO4 or H3PO4 or a organic acid such as CF:COOH, CHCLCOOH, HOAc or p-
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XVl base XVIl e.g. iPr2Net B hal PG PG N base 0 N
e.g. Et3AN> A 0 + ZN N Ar HN XVIII I XX CHC 2

wWOI0B/074029 = hal ogen, typically chlorine PG = PCI/EP2007/063585

protecting group, e.g. trityl £ LIAIHA THF HDPG N
deprotect 1-N Ar"NN ArAN N H 1-9 H 11-7 Step A The

u r I
‘r‘o‘%%‘cﬁiegﬁlg)&?{ @%@‘g@@% gaégt 6?2 @ﬁﬁ’ gaz b]ﬁ/ie@)%i%bh of H:0 at 0
o®°C) to afford an am de conpound (IXX) can be 5

u u S
g&?%@&bégﬁglg%}l ?gllzeo eﬁfq R] ? dﬁ %t ‘%%?9%‘%% ?’glrrrgt hyl uroni um
biep (aiThe oxidharradfehé ﬂfﬁd'etﬂylerdﬂl 4) to the corresponding sulfoxide (II-5) can be
chlh 1%%” oOt ' Icﬁﬁasltsglcl E)PkAI’ is§propy1tf§od%g§%err11¥oa ( Onoﬁle or
mattlﬂrra)z:abéz{tz m at b zamit SIhGhydsﬁHZCIZ, dichloroethane, toluene, acetonitrile,
't,tn' thy. d ﬁr onium hexaf | uor ophosphat e
em era AR —retlu
%ﬂf an ase suc triet hyl am ne or
Belfiyrtedlli doadmoopyﬂealmqualemt af m0IPBAND (it a9 T HE. f@M- 5 hrs.

Senth ™ AR RhATFLIE Mo A EPL G LR PBB Sy 1-6) can be

ddcnntphyﬂedrﬁynnmhfmyh asamdiPIBlAi, HeOhylxend ¢ sodiumy wo{fSEMte in a
Pr.ef tl TBT
ST P oy AR RaSf Rt aseanigle: THP pegtone, MgOH a

a:nme&fteresﬁ@np@mefﬁﬂmg group is trityl. Step B: The

Fsggﬁp Hd;]c%wg{tw% g%rl;e qtqg%\iu ng é&#}’%ﬁég ?%gzld.lzcat %Gé g r‘% thOIi i—%qlrs.

-am no-i m dazol e conpound (XVI1) to afford an am de
qu XX) can be acconplished using a base such
as pyttatne, triethylamne or ethyl diisopropylamne in
SyrsidsisarfiC-Bulidked coidbundVF or di chl or onet hane and
optionally using a catal yst such as

Scheme 7
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N, N- di et hyl f or mam de or 4-N, N-di net hyl am nopyri di ne
(DVAP) WD 2008/ 074679 PCT/ EP2007/ 063585 -22 Preferred

wa@omdiot46dns are triethylam ne in di chl or omet haPE&r/apr2007/063585

roomtenperature for 1 hr, ang a preferred protecting
group is trityl. Step C. The reduction of an am de
(IXX) to an amne (11-7) can be acconplished using a
nmet al hydri de reduci ng agent such as lithijum al unm ni um
hydri de or a borane reagent 5 sugh as [F©
borane-tetrahydrofuran coplex in aajﬁ1 ent such as
di oxane, ether or tetrahlydrofurgn eVat ed counling agent
tenperature. Preferredagdnditi.ond™dte I'itHi um g TBTU
al um ni um hydride in tetrahydrofyran at rdgfl ux
temperature for 16 hrs. Stef/ID: The deprotjecti on | base
condi tions depend on the nature of—the—prdte¥yling? &9 PrNE
group 10 enpl oyed and many nethods are well known in
the art. In the case of the trityl protecting group,
preferred deprotectiqn conditions are 4 M aqueous
hydrochl oric acid in|di oxane 4t room té&nperature for
1-2 hours. Isolation|and puP®fli cation,gf the conpounds /[©
15 Isol atien and puri|ficatNon [of the conpounds and® /ﬂjﬁ>
i nt er medi ales descri hed (i 1) can elseEtdkfected,, AL N
desi redArby Qny suit 48 s®parlati on -e—pwri fi catifon N
procedure suckKVlk, far exanplle, filtgiasion,
extraction, crystallilzation, dolymn chromatography,
FﬂLﬂa&ﬁM%&mmﬁ@W&ﬂ@tOQfaphy, thi ck- 1 ayer
chr omat ogr aphy, preparative | ow or high-pressure
P& g wiotkcting biogray.ogy aphy or a conbi nati on of thesg
procedures. Specific illustrations of suitable 20 1y
separation and isolation procedures can be had b
reference to the preparations and exanples herein
bel ow. However, other equival ent separation or a
i sol ation procedures coul d,Hof courlde, also be used.
Racemic mixtures of chiralfc npouf®&' St for nul a | flca
be separated using i LC. 25 Salts Of €O ds
of fornula I The conpounels of figrmula | are basHc and -7
may be converted to a corresponding acid addition
salt. The conversion is acconplished by treatnment with
Step Al dhe roupliogof & Milstibtted orylahenylicocidaX\Ep pritbpr suiplely protected
o Rz Og YPOORT LU Al ap TSRS ATRR) can be
hickmplistrad wimgaarion pBog 2geihtisich ye B-(dk-baeentiiezode il -dl)-1,1,3,3-

LO, A _ 1 Ay 1.6 -
R R S S B RBEE
wtiathefhyheron sina diegaflucarplarspleata Gl BT Ue bt 0i(Z-aadied zotriazol-1-yl)-

n,n,n’',n'-tetramethyluronium hexafluorophosphate (HATU) and a base such as

IXX

LiAIH,

triethylamine or ethyldiisopropylamine in a solvent such as THF, DMF, or
dichloromethane. Suitable nitrogen protecting groups include tert-butoxycarbamate
(BOC), trityl, dimethylaminosulfonyl and trimethylsilyl-ethyl (SEM).

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

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

N,N-dimethylformamide or 4-N,N-dimethylaminopyridine (DMAP)
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benzoi c acid, cinnamc acid, mandelic acid,
nmet hanesul foni ¢ acid, ethanesulfonic acid, p-

W@ o0seme3ul foni c acid, salicylic acid and t he PCKREP2007/063585

Typically, the free base is digsolved in an inert
organi ¢ solvent such as diethyT ether, ethyl acetate,

%Ife%e(&f g)qlméléaglg Iguaer}?let nﬂFé nla@lg*legdﬁ?aﬂ%het zﬂ%o!nlnktgm Qﬁglre for 1 hr,

e aci ar so t enper atu
argd mpmfﬂrmdrmdtevmmsp sndieyt9 PCT/ EP2007/ 063585 -23

d T.. i
S 0 B0, PR B SEH I8 A0S BBk e
anetad b gdnple radusiog mnt suclihe litogurd aaddinﬁlim rhydladitt or Dforaimereagent

.ed
su%%la% bSal gg?& Ci]ryr ofu a nHlp‘E:ex 1{1 ”‘%X Vgl’l a:l//\/l g{ %18%1 ne ahér or

correspo ee bases rea | east a
wtrrahpd"rloﬁnm auaie\atzpdnmapa’aturcxf a 5 sw tabI e base such

Brefeih | “mdf%loBE’are%%ﬁfu“mr%lﬁxl‘%'ﬁl%{ 1??/3“% o f‘? “d“?ﬁlarar?%”r%hux
I'carbonate, anmoni a
tammoamnhsfonwhmr mula | and their phar maceutical ly

SRAPhusogolafon Py ReEpERs ol P Ry meprpcging,wapp

éaphged el mhemedrypleurdgeldénowneinphesent i nvention have

ood af.fi to 10 the tra ne associ at.e
P BEgt s tiite) ettt i SRR RS D are 4
spreous muksthlgat sdd inndiagamerad asuee tam fidnatinheefol ésXha@irv.en
herei nafter. Materials and Met hods Constructi on of

TAAR expression plasmds and stably transfected cell

tl s 15 . Faor.-.the ¢ structlo of expression plasmds
3630 and pRFificatdon O i H, rat and rmouse TAAR 1

were anplified fromgenom c DNA essentially as '
debelaripand yurificatiga phrhe compgiundp andintermiediaiggaveeibegl herein can

bé &?écteﬁ{;gf B%e@l? &I s(lft)%*lg %Slgfﬁﬁﬁﬁﬁ)hﬁﬁéat%ﬁ)roééﬁﬁpe Wich R, for

ur| roducts were cloned
?w% aigatprreprct emwﬁt?d A {PRGREARRE PRy, thin-layer
tiabhevw gﬁ@uyh&uc:knﬁyérwhmrﬁm g@bh¥, peepmeatiit asw ur Bfgh -pgré€ssure liquid

AR Ao B o o St p s SRR C gL P B suitable

sepatatips ang ielasieq lpeméums carf belbhdisf wfegenicate getypoepapatiang and

&Sleés }g:?e?n bgigt%zﬁ%v@%rl &gé@%aﬁ 8?%}3% 134 ) 1s\UFaKc1%n procedures

tured essenti all i be emann
tdd3f compe, alspdege Rat:qr@lﬁ nyktuggsat |691r@1rcaﬁ@pee@mf f@@mrlla I can be

ldpp@sedHE 2B eelPgCwer e transfected 25 with the
IpRESneOZ expression plasm ds containing the TAAR

COdI ng sequences (described above) w th Lipofectam ne
gaoo g Invitr Egggg aﬁc?r ding to the instructions of

24 hrs post transfection the
culture T@cdédiﬂibcyiﬁﬂs sﬂfwin@mr@easmddhn;y B@édﬂm@c{l@ a
(Si gma, Bucg C?W zerl After aculti,llc? peri od
cHEPOngngact addition salt. T e convers1on 1s accomplished by treatment w1th at
least a stoichiometric amount of an appropriate acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Typically, the free base is dissolved in an
inert organic solvent such as diethyl ether, ethyl acetate, chloroform, ethanol or methanol

and the like, and the acid added in a similar solvent. The temperature is maintained
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cl ones were isolated, expanded and tested for
responsi veness to trace amnes (all 30 conpounds

weeshased from Sigma) with the cAVP Bi ot rak BP@/ER2007/063585

I munoassay (ElIA) System (Amesshan) followi ng the
non- acetyl ati on ElI A pr ocedure provi ded by the

T R e S

orstef Sf)kutloaIWlthsaJlbsqanlBarsolvsttudl es. 35 Menbrane

P S AL SR R R e

ti thh con%poodinig@n:obp%abgtrbaﬁrfeat wdhsaleasi@ swithhomttriceqlivalent of a
D

%12% le@aessa cﬁ %gg 21% %%g 8%%8%%}/5@@&[’1 pgtt%LsEﬁ%%grbxbr)ﬁate sodium

pehibehatagsnmbein, umlstﬂlediikevm ce with ice-cold phosphate

buf fered nd.c (o

i medi at elsﬁlebc%ﬁlp%l%g%ig gtloflorr}lﬁﬁl aﬁ& t%%ausnlial{ar&%g@ﬁltlcalgf flble

addition st passess%mﬁbfé phﬁ‘thtcop@ldabprowatsleﬁ I$pﬂclﬁ¢a$lp,elnhlm

b0l SRR PN PP, S st
Hieneaca hingree) assiicial @l @O&ptop T ARBS), i@)eelallﬂ”ﬁAARtb nogenat e
was centrifuged at 48,000xg for 30 mn at 4 C and the
pl¢ t@npoursls vepemdedigitnd B0aqebrddERESIHINGCHe{t 20renbreipider.
7.4 containing 0.1 mM EDTA (buffer A), and

honogeni zed W|th a MatgrialpandMetl®ds00 rpmfor 10 s.

i

buf f er A and hom)genl zed vvlth a PoI ytron at 10, 000

A T 8@1&%%%%&%%3&2%%9 Bt

mass¢ RAAR loware almﬁ)h@@tjfram gﬂ:sommijfe@xenm@llynsrdemrled Gy
p
kg@ﬁ&?q% aﬁ,‘\glﬁ]a%g @W%%@%@% PCR@y#ngé%ﬁthcs) was
{izdfviidr 1.8 MtMZ0@nd putifebBERipzedhon wire aloRed inte pARAtl-TOPO
OO RSP Sy A PR QR procuc
weresubflod@l imanthe PARESad? etdtgaiiD Clontech, Palo Alto, California), and
-rac-2- - hyl )= 2= 1.

PaFbs R eRa e Rl S BN R e e AR 87 e
cal cul ated Kd value of 60 nMto give 20 a bound at

ﬁ%gg 691s J(Al%%f# égﬁ 1%9% werg gl(ljl?urg(ﬁ gsgerﬁ a'llgﬁng%scrlbed Lindemann et

concen ration,
ale@OéS)e ﬂbeﬂhe@pl}mra)txorrmﬁ sedb)lfy ffh sfec&(fi cl dlflest HEKR% @&lls were transfected

tﬂ(élll n19[R1£!§86023 &Ie)ICCISgIIOICI: plasI nc{js alnlng glef"l%]ﬁg co cﬁné g‘e%uences

anD n
[ @blritred @b@ve() Wi, Iapc&lfecttemmai%@ﬂﬁ Olnlitregphy dnpbidiiPe to the instructions of

{ mI g% G lcltlgr%f ?191 gh( ?rag C 108;%1?% c(:)ufl ultreg glﬁgﬁ%l W%rgsre éu%tp?emented
tvizh tletlg/intd CMl\SII(SlngaaB@}:&l sp$w1tzeﬂm&1’)t Aﬁéﬂ a‘mﬂtu@dﬁ)ermm of aBOut 10d

i nal hoxi de .concentrati

{;\fhges \gf%giz)sg §1 ﬁy%ang?r]gle aqd%/ teééhacgp o 6%sp8f1?1%e&ess 10 trage A thes r(1all

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

15 passages were used for all subsequent studies.

Membrane preparation and radioligand binding
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radi ol i gand bi ndi ng. Each experinent was performed in
duplicate. Al incubations were termnated by rapid

WO 00Bo02t67ON t hrough Uni Filter-96 plates (PackardI/EP2007/063585

I nstrument Conpany) and gl ass,filter G-/ C, pre-soaked
for at least 2 h in polyethylenimne 0.3% and using

Nt R R A T

ﬁ@%lnmgﬂOHdel‘lD"ﬁA@n@ pdiet@U‘b}dcebtﬁfh@iloB at PEO(D(IIQ)tnsfor 5min at 4

%S;C aﬁ)gflfftn ?Igen \Q{éﬂg%&e\% tfl ice- Cf! %d oﬁ%ds%f?&tg gﬁg’re ; Mﬁ}e and cell

Prumen npan |oac
pelkt pouimozd imyncaheﬂfdp@@unmemcm ogiqatideniBoigen and abredmntﬂ use at -80

%’ Lﬁgllﬁ)regét% lfﬁén su%L éﬁ%‘é(ﬁ kh”fd(".{%l E%%@WQOH EE(? qlm%ﬁr’f & fd,%ntam ing

I N nouse
ilQm@é EDGMA, efid i0mbdgdizsl wioaBolytron HET Bad), &itwah aiva) MO0,000 rpm

BRI OB FETAERR0RHOBAR8: 45 BRu TSR skl g B the petes
fhsﬁ)@éﬂded&n QOSUBERIES-Bla0I1 620 niM)OpI@ 025cohfaifin® 003 MLEDTA (buffer
B 0 Goobeidauds a PeBt g g d0% Ba g N, dffatipdetus hen
Cbn(ﬁr'iﬁged 3518000088 ﬁ)rBOOHﬁéhcﬁ 4 OGGmG tl@Q}ﬂaﬂeNeﬁldpélﬁ&d i820 ml buffer A,
a cP ﬁomo%entlzea UISIOCi 1% atbe for ?61 % Iﬁoteln concen ratlon was

ar mac iccal y AN he conp of
ﬂﬂemnlnad by demdékod sfeﬂleme (Redqual:rﬁr)t ‘The leaorgoganatet\ms tlﬁcmr m

f ' byiq h t
SR TeR SR s TR LR tiGe R FITPENoftaa mM. pH
7.0 rimnlmdin g Mgcm @0 nSMc) aad €dChayireteln pedrmlmgls(z nindh dbwtfed B) at 200
g%tg% &1Ailiea FEDEYN §810,58 Bk RS0 s &MUl STons or

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

Instrument Company).

The preferred compounds show a Ki value (uM) in mouse on TAARI in the range
of
<0.1 uM as shown in the table below.
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Sahst The admlnlstratlon can, however, also be effected rectally, e.g. in the form of

Ol 111 of %gm%{ce tlca? reparations.
DR S oo prep

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

The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,
corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.

Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
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m nuTesphaorprwss! papaatsnistcain| reoyspes scontdis pCapyaties, solubilizers,

COFITAGE0 4 ATRALETSohp SRAS S R6R, P
d]SIleSIC Ipmsslns,ebufﬁgs frASkidg 8ents-or2@ tiBxid @us.ATH8Y aarc hls@&ontain still
4 5 5. M S 1
%‘%f@ cfeuftg S5 5B E6™ vamur acrur i ng. Procedur ¢
25 1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mi nuMedicam2nts Adiitajntiegs cam pewh dofdamula X of @ ph@nydceuticaly

gcce}l):tiai)lle shiPErRrdd S & ﬁﬁk:ﬁ)eﬁﬂpﬁﬂ/liﬁeﬂ carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

hyperactivity disorder (ADHD).

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

addition, the upper limit can also be exceeded when this is found to be indicated.
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Experimental 30 The follow ng exanples illustrate the
invention but are not intended to limt its scope. WO

WQQOB®8NDisA679 PCT/ EP2007/ 063585 -28 Exanpl e 1 PCT/EP2007/063585

4- (2-Phenyl -butyl)-1Him dazol g, a)
4- (2- Phenyl - but - | -enyl) 1-trityl-1Himdazole I~ N N
5C1 To a stirr
(1-trityl-IHim gg%bi F%h'nﬁ ‘?ﬁé“ﬁetp r%%lbl?tcl)%l})c acid
diethyl ester (1.24 g; CAS 473659-21-1) at r.t. in
el [m2fedidnts under an ar gon atmgébetr e was added
potassiumtert-butyl ate (301 Af 5
stirring at r.t., propi ophenone‘)g(o e nslél rEloamo‘%led SOOmg
one portion. The m xture was heated to 80C and
$ti repmgoand ohfgrmub It enper at tre was @énti nuetddf or 2 500
ays D¢spensi o S co dtor. and
tEI he Lsml-{(gkgAcn(})lgllﬂ%%%tered of f gzn%\awashgggvmth THE The 150
BiltBtatRx 188 concentrated to G eave a 6dark vidl et 30
I sc t aken in EtQhc and wgshed
X %aogﬂggmqﬁgtgg%%geus pha%tg was b?gk extract ed w tsn0
Et OAMagfmelm@tcbrmd organi cs Mere wasthed withlbrine, 1
drieg Qver MySH4, filtered qpd conceptrated. fhe crugg
product was purified by colum 15 chronatography
(sil |fca gel ; gradient cyclohexane -> cycl ohexane/ Et OAc

a IH (8}
phenyl -but-1-enyl)-1-trityl-1H i m dazol e (269 ng; not
‘Pon‘pf\/ﬁ% ﬁtl:ﬁis Py, ?)anégf Ak é’tﬁ'l&t@wﬂﬁ?uhﬁed B@te(vl SP): 243.2
é[Trt] Phoeny IHImd H 20 To a
i rDé}dthwraml%@t o9°C.

(2pRoefdraliLs he SR dndeit i wdazol e (260 n)
§ ‘ﬁ{%éra sh no 51 § . gédﬁ rorrethane (2 m)
ﬂl ndeAd@ﬁelarSgtmi ramfestiﬁ@q@lrm@, euRiEgss A0S PEbIE press. ny) .
The m xture was then stirred at r.t. under a hydrogen
atmosphere for 17 h. T tl%%iati\(‘{ﬂs filtered off
and washed wi th nethano The filtrate was

Item Ingredients mg/capsule

Smg 25 mg 100 mg 500 mg

1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 ---
3. Corn Starch 25 35 40 70
4.  Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure

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

3. Fill into a suitable capsule.

Experimental

The following examples illustrate the invention but are not intended to limit its scope.
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25 concentrated. The crude product was purified by
columm chromat ogrphy (silica gel; gradient: CH2Cl2 ->

WEkREL246keOH 9:1 to give PCT/EP2007/063585

4- (2-phenyl -butyl)-1Him dazol % as colorless
gum M (1SP): 201.3 ([ MH +) 2008/ 074679

PCT/ EP2007/ 063585 - 29 Exagp %'El

4- ( 3- Met hyl - 2- phenyl - but yl ) - pl m dazol e a)

4- ( 3- Met hyl - 2- pheny-¢2Bheryl-bntyl)- 1H-imidazple- 1H- i mi dazol e
N N5 To a stirred suspensi on of

(1-trityl-1Himdazol -4-yl nmet hyl)-phosphonic acid

ai £{ hPhenvdduer -¢n9B1l-mipyl- OASMAd36EB9- 21-1) at r.t. in
THE (20 nl) under an argon atnosphere was added
potassiumtert-butylate (241 The m xture was then
stirred at r.t. for 15 mn L sobut yr ophenone
(0.25 m) was added in on The m xture (clear
brown 10 orange sol ution) sNeated to 80C for 21 h.
The reaction mxture was filtered and the cake was
washed with Et QAc. The filt was concentrated. The
crude product was purified col utm chr onmat ogr aphy
(silica gel; gradient: cycl ohexane ->

Ty alsafrex sslefidt &AQ-ttityl) 1H-om@iavel-4- ylmethyl) phosphonlc acid diethyl ester

4- but -1H-| azol e
(ot pg A0SR Sy T Ey Mo BepBRym i weo added
p@aéshﬁi?}ert Bé@la@e (Z{OTrnﬁg) Htel B5 Byin stlrrlng at r.t. proplophenone (0.3 ml)
f‘ﬁéér%{dgﬁ a ?q % 15%? Lyﬂli: bUt%fg wz:ll's I}eratetdxlo S&J_CL anrg stlrrlng at t z/ltN
p%rarfﬁtefwdscznmhleerdﬁbr buhysl Tﬂhﬁktbl)nplcttsﬁ;tﬁeﬁbloﬂ lgilg 0 darelg. and
tivael® e Blgbhotiant s it Gaduh ARG Vorotoug o leave a

(4Q vigdt.vistbes ¢il. XITHE ®ay@ked ﬁ}fﬁl EOAd8d vtlshéd Wwith BFAAET Tige aqueous
/St was

drogep at nps re fo Tecatal
PHA5E &%ég %ﬁtraﬁafwge ﬁééA&nB]Eh‘F L ed‘l‘ﬁéa 69 Vg prasifggvith brine,
@ﬁétg@& S@h ﬁltﬁlreh eay @oncefltratfd The crlude roduct was Il)urlﬁed by column
mst -.phenyl - huty trity i m 0
i%§>m&f0gé rpiGpgaeeradincindolesner ks PR T 16 aive 4
gllf@l Btii—l-%h?lp l\l\t!ritﬂOlH 11ﬁ1htfatz61@r(2@khgfﬂd£@bm@[&elﬁ/§nﬁ: ) SPYfF-white

soz%ld MS ET% t2]4?>£(["15rt] )

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

To a stirred solution of 4-(2-phenyl-but-1-enyl)-1-trityl- 1H-imidazole (260 mg) at r.t. in
methanol (5 ml) and dichloromethane (2 ml) under an argon atmosphere was added
10% Pd/C (26 mg). The mixture was then stirred at r.t. under a hydrogen atmosphere
for 17 h. The catalyst was filtered off and washed with methanol. The filtrate was
concentrated. The crude product was purified by column chromatogrphy (silica gel;
gradient: CH,Cl, -> CH»Cl,/MeOH 9:1 to give 4-(2-phenyl-butyl)-1H-imidazole (18 mg)
as colorless gum. MS (ISP): 201.3 ([M+H]")
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c) 4-(3-Methyl-2-phenyl-butyl)-1Him dazole WO
2008/ 074679 PCT/ EP2007/063585 - 30 N H To a stirred

WG e@pensron of PCT/EP2007/063585

4- ( 3- met hyl - 2- phenyl - but yl ) - 1- %ltyl 1H i m dazole (80
mg) at r.t. in ethanol (2 m)“under an argon

at nosphere was added 2 N g"?'lp . The mxture
(suspensi on) was heated to reffuXx (turning to a clear
light yell ow soHluBiMethyh2tphenyldaxyl)-AHl-Bidasoland
stirred for 2 h 30, then cooled to r.t. and
concentrated to |l eave a light brown sticky solid.
Dhi-$3-Wish lakplienypbuta 1 R @) d ity ald fimétdz6le pH > 12 by

the addition of 4 N NaOH The product was extracted
with CH2C12/ MeCH 9:1. The corfornhed organics were

dried over MySO4, filtered_an¥cancentrated. The crude
product was purified by w@{om&t ography (silica
gel; gradient: CH2Cl12-> 2 85:15) to give 4

10 (3-net hyl - 2- phenyl - butyl) - i mdazole (8 ng) as
colorless gum M (I1SP): 2¥»5\4 / ([ MH] +) Exanple 3

4- (3, 3-Di et hyl - 2- phenyl - b )N1H i m dazole 15 a)

4- (3, 3-Di met hyl - 2- phenyl - but -| “enyl ) - 1- trityl -1H i m da
Tg la%tlrrEd' sd\glp&{ s1(;|;f-’oﬂ 1Sth't§l rl‘ﬁj 1rﬁfﬂl§9(ﬁ% 1t hosphomc acid diethyl

trity H 1 m dazol -4-y ZQQhOS |c acid
ehitast(Ayl mge@A@ A73@212 1ndy; at CASH Hﬁ% ) umyleraxn argan atpypsphere was

Jd’cﬁdg)%ta%mmn) teﬂlmﬁglatl%'m@lr n?gg ﬂ%@fﬁ%ﬁﬁ@ (vas MRa stid thdtefé)r 15 min,

pota fumtert-bu ate The m xture was then
and welagyrpphengne (f)@ﬁ il wak aﬂdeénm one portion. The mixture (clear brown

Graf Qémﬁ&ﬁ'\%%@é@@%ﬁ %01( B % 'ﬁlé re\ﬁ@tﬁ)nalﬂgc%jre'%s ?it€red and the

por i on m xture ear rown orange sol ution)
Qitks Wae amaslpdtvathelBO s aThfs filtratd wep concertieated. ekhseredapredvgigvas

SOPALAEA ol PR SOy muce g
ctstaheransdet@teyl : g goie dnt3-methyl- Sipbrayldut-1-enyl)- 1-trityl- 1H imidazole

LR RARD I GurEpaliinr bRy BIMEMS (15Px: 2432 Loy

zoI e (135 ng; not conpl etely pure) as Ilght yel | ow
: ; 2

i dazol e

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

¢) 4-(3-Methvl-2-phenvl-butvl)-1H-imidazole
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WO 2008/ 074679 PCT/ EP2007/ 063585 -31- e N H To a
stirred sol ution of

W@ 2¢08/03t6d et hyl - 2- phenyl - but -1 -enyl ) - 1-trityl PAHEP20ITE3585

zole (121 ng) at r.t. in methgnol (5 nl) and

di chl oronet hane (1 m) under an argon atnosphere was

added 10% Pd/ C (12 ng). The mxture was stirred under

a hydrogen at nosphere 5 (ball@ ) for 17 h. The

catal yst was filtered off andiwsshed with met hanol .

The filtrate was concentr The crude product was
purified by colum chromat (silica gel;

gradi ent: CH2Cl2 -> CH2C12/ Me 9:1) to give

Fo G 3tided buspEAYdr é’ff/gﬁﬁ?éggb-@tpﬂehyﬂ%t R Qﬁfloi}@—lﬂl%ﬁizﬂﬁ)(SO mg) at

as col orl ess gum
gt igethan e iy 9n<éer&ﬁélﬁgﬂn aémswl)erqws %ﬁda%ﬁ HClgym mi). The

Arikth RS (sa @éﬁ Mbn)dx‘vzﬂéﬂ{eﬁted to reflux (turnln gto aclear hght yellow solution when
| 1~yl) | -i m dazol e-1-sulfonic acid

EERRRIT AN 2 a1 77RO 83 they Sqalfeio T gTHFoRCR Tatschg, eave a lght

Eﬂ)%neﬁlcfc%g(ﬁl@ TBRM4E taR8n @p in H,O and basified to pH > 12 by the addition of 4
tert-butyl-dinmethyl-silanyl)-imdazol e-1- sulfonic

NN O i e Ryt vas gxragied gvit Gyt Qi ghejcpmppged organics
(@R d¥led owadm@scgp f@t%&@rhnd%bﬂ&%ﬁﬁﬁﬁe THe S ARGREdEH QR S8fied by

butyl I|th|un1( M solution in hexanes% over

golupa &n@tpglf@hh{wwa/&ﬂ érrad@et eGP (GG dy Mo 8313 to give 4-
gc Vs 280 @a - W?") 13- Bﬁfdla%ie of m2) M ddlodRdedhieMs eISpbr §15 4

| ear, light”yellow solution) was stirred at -78C f
AGtHED 2 h. The 20 nixture was guenched wth sat. aq.
NHAC1 and diluted with EtOAc. The aqueous phase was
back extracted with Et QAc. The conbi ned organics were
washed with H20 and bri ne Example over MyS04, filtered

1yl )< { or ST Il 2 gl pitshitin SN
dlnethylan1de (1 22 g) as viscous orange oi | which
B 1 C o 1e further

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

b) 4-(3.3-Dimethyl-2-phenvl-butvyl)-1H-imidazole
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b) 2-(tert-Butyl-dinmeth. |.1~yl)-4-(1-h.
day- 2- phenyl ) -im dazol e-1 -sul fonic acid dinethylam de

WOD3008/D74679 PCT/ EP2007/ 063585 -32 N 1 O=RCGDEPHNN7/063585

N HO Benzyl bromde (4.1 ml) was added dropwi se to a
stirred suspension of magnesium (1.01 g) in diethyl
ether (10 ml). \Wen the vigounpusly exothermc
reaction was conplete, the {upr nat ant sol ution was
decanted fromthe solid and kegt in the fridge, 5
ready for use. An aliquot R hi)s solution (1 m) was
added dropw se (exotherm $ cooled (0OC, ice
bath) stirred sol ution of
2-(tert-butyl -di nethyl-silanyl)-“4-fornyl -

) o) . . ; L ami.de (725 '
1584 Sl LS LA TRLINIAT 0 (T2 P Shidaoe 2
Bl it ii-loim mathagelfplnel) end dichlordomegthane ¢1 ml) unalsr womepmaagosphere

BRI Ty SV 5 R PR Dl P e

tplleon)sfophak e Thasathlass kvae fittersd to&fichngli vash &t Otle meTttpmol. The filtrate

GRS LRSS, Mk AT By i s
grditut CHES: ->pUHEl/SE0Y 9dolt pive ¢H(B Srditregnaphheqsh butyh- 1H-

| ient I - Cyel el Et OAc
Bl OO0 SRS o FEBL TR 1 .
(1- hydr oxy- 2- phenyl -et hyl ) -im dazol e-1-sulfonic acid
15 di net hyl am de (168 ng) | iaht yellow solid. M
(ISP): 410.1 ([M:H +) ¢) 2??‘?‘3 “But y! -
di net h. | | ~yl) - 4-(T-Muathdxye2<phéryblethy))l 1H dmlidazple
-im dazole-1-sulfonic acid dinethylamde NI NA O
I-OSi-,(N N/ -O/ 20 To a stirred solution of
2r I-(ertt Buauit direth yiB1 i - $ifdbranpidnidkzole- 1-sulfonic acid dimethylamide
(1- hydr oxy- 2- phenyl -et hyl ) -

N

I
O=?=O

\

/Si\g’izf
=0

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

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

acid dimethylamide
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i m dazol e-1-sul fonic acid di methylam de (160 ng) at
r.t. in THE (5 m) under an argon atnosphere was

w@osd74dzH (18 ng; 55 % di spersion in mneral BCT/EP1007/063585

one portion. After 1hst|rr|§§ at r.t., Mel (0.04

m ) was added and stirring at ¥.t. was cont i nued
overnight. The mxture was diluted with Et OAc and
washed with H20. The aqueous hase was back 25
extracted with Et OAc. The ¢OmbThed organics were
washed with H20 and bring sdgled over MyS04, filtered
and concentrated. The crude prQduct was purified by
colum chromat ography (silica ge\; gradient:

cycl ohexane -> cycl ohexane/ Et 8¢ @ 5) to give 2 WD
2008/ 074679 PCT/ EP2007/ 063585 -3

te but. ' [ )- 2-
ﬁ?rhzyf rolr’lnl € &fj w s a 1'3# grﬂo?f)gxksaeg? 8(51;[1%% s%sHerrsYon %1{) m%q}%ilum
(g)1 @sin Idnegjllnﬁ e;hek Km/vnibl S¥loansthe ivigoufvﬁsb/IeSE’c}lErrAJZAiteaEtlon was
2- l.e H
;Jmﬂl_g%)hf, gh%ergétam, Sé)i]ﬂgolﬁlg\ﬁgndgzlc%gcl ?xomHhe solt da A& keépt 1n the fridge,
2ady Errtusé LAryzihqdbtr@ﬁthyslseBlltlbamy h])l} Was z(d]iedirﬁtd'pwme (exothermic!) to a
-2~ - yl m d '
S RCHER Y bk Tt Qo AR S R RSt Sy -<dioem
ﬁimdaaﬂcgd)rsuﬁbﬂrn]ib Sﬂﬁgllir?et\h@&;rﬁdhﬂ(@?S a’ﬂlggl aEICﬂ. 61?_ 'rl]"HlP) (5 n;I]bl @nder an argon
t e ore or. . e m. X re wa
e et Ui BREBPI L o T A Ehvi goTit el The
yﬁithww&cqgedchmﬁibcyglém?mlﬁ& dbiddenqg LIPHL @I dﬂﬂ@x&ﬁdgd)w?h @OAc. The
t H 12 e. addi ti roduct was .
iRl Bu ot s REifmtas Honhar Batr San aphed with
HWeDeand Ibhﬁd drieero vbRIR80,, ﬂlﬂefdd@fnﬁ&oﬁmﬂltmwdc diiercad d2chrodineg was

?lé]ilﬁ?fd gUCt P Rarph Sy o8 0er 1&15}/%3%%?% aphy

wc@eﬂadezﬁtmmmaeo ihkenyl - ethyl)-1Hi ni dazol e (38

ggﬁfpaﬁlétmgdlﬁnetﬁ}g Sﬂeliyl)’v%(ﬁ&}ygz Oxﬁ;%gpllg,ﬁ‘/n)y L%ﬁ“yﬂldaqlﬂ sulfonic acid

dintildzialde (169 mg) as light yellow solid. MS (ISP): 410.1 ((M+H]")
4-[2-(2-Chl oro-phenyl )l ~yll-l-trityl-1Him dazole N N

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

acid dimethylamide

SI\(

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

chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 65:35) to give 2-
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Cl 20 To a stirred suspension of
(1-trityl-1Himdazol -4-yl nmet hyl)-phosphonic acid

walt@Bly4679 est er (448 ng; CAS 473659-21-1) at rPCT/EPI007/063585

THE (7 m ) under an argon atnogphere were added

potassiumtert-butylate (109 ng) and
gterqi I'Hu(t) l(r)cglﬁlgé%lls glfzﬂl ﬁg4n§ lliln%t}{%& 2t— glgﬁ%tyl E@élg%q%@%%zg % %%lfonlc acid

dhmthﬁautdecﬁﬂlllzaghayhghn gellvasvigoob el MS (ISR): 4243 ([M+H] )
concentrated. The crude product was purified by colum
chor mat ography (silica gel; gradient: cyclohexane ->
dyéi(biMothoet Eplaayl3113))- tid-igiidazole-

[2-(2-chl oro-phenyl)-vinyl ]-1-trityl-1Him dazole (329
ng) as off-white solid. (1SP): 243.3 ([Trt]+) WO

2008/ 074679 PCT/ EP2007/ 06Q54
4-[2-(2-Chl oro-phenyl )| ~yHl -Y
To a stirred m xture of —0
4-[2-(2-chl oro-phenyl)-vinyl]-1 tyl-1H i m dazol e

(329 ng) at 5 r.t. in ethanol (7 m) and chl oroform

8 aWidred E\%Ens%h &g ertaaurfrﬁscﬁﬁ%f@ wn$1>a@@ﬁqlet1ﬁﬁ<§tz Fhenyl-ethyl)-
acij and 10% Pd/C ( m xt ure”was
H@/lé%é%ﬁéﬂkf@nle aﬁsud@ﬁ@thymré@esﬂpé}ngﬁ@éf t. i} giRanolf@enl) under an
&3bRLMREspHBR WdshHEELINGHE ?rlﬁil) V"Pl?é’lﬁg(tWet\%s %Eﬁé@ﬁ! refliR€or 3 h.
m xture “was concentrat ed 'eave a t brown

The Birarearass0lRe 40 f-hiRBA coprenfaed ﬁ%ﬁ‘éVﬁ q P_g%ghtrwljowﬂildszh was
Hkdd 3p W ﬁ{2®rﬂ¥1dh§§%§g t& 9Hr @fﬂﬁﬁe L &itidn B 4 W'ﬁ@%}q A product was

m Xt Ure was cool e concentr at ed
?’ééﬁctfdaYlﬂsGHa@MM%OHé‘k]e nﬂwomblqedwrw were dppg oupMeSOs,
ﬁﬁér@@ﬁﬁ@%ﬂ%ﬁ@ateﬁ@%% dﬂctlwas;aﬂ?lffég 'cgﬁ%rpélgéﬂlaggo%raphy

were dried over tered conctentrat ed

@lw@@elpgr@é@at qaa>r¢lﬂz%1dMﬁ5DIé Sl i gigh A4 rae &l apphenyl-
31' '1(Halrﬂﬁilazolegf gﬁ whife Bfid2Mms11 ﬁ?ﬁ_ MeeHipyl) to

phenyl) et hyl ] i mdazol & (44
ng) as Ilght brown gum M5 (ISP) 207.1 ([MrH +) 15

Exanple 6 4-[2-(2-Ethyl- p'i&%‘pie‘ff“t hyl] -1H i m dazol e
N
4-[2-(2-Chloro-phenyl)-ethyl]-1H-imidazole

i mdazole 1IN N H C

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

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



H In anal ogy to exanple 5

(1-trityl-1H1im dazol -4-yl net hyl ) - phosphoni ¢ acid
walt@slye7est er 20 (CAS 473659-21-1) was react BOI/&P1007/063585

2-et hyl benzal dehyde and then copverted to 4-[2-(2-

et hyl - phenyl )-ethyl]-1H i m dazol e. Col orl ess vi scous

oil. Ms (ISP): 201.3 ([ M+H] +) Exanple 7 4-

[2-(2-Trifluoronethyl -phenyl)-ethyl] -1Him dazole N

F[E(EChidot i -t1d-igm lee 5

(1-trityl-1H i m dazol - 4-yl nmef hyl ) - phosphoni c aci d

di ethyl ester (CAS 473659-¢1y1) was reacted with

2-(trifluormethyl)benzal dehi} and then converted WO

2008/ 074679 PCT/ EP2007/063585( -85 to

4-[2-(2-trifluoronethyl-phenyl thyl]-1H i m dazol e.

Col orl ess viscous oil. Ms (I 241.3 ([ MtH] +)

Exanple 8 4-[2-(2-Methoxy-phenyl)-ethyl]

Ta pistirred g ee ofN- - Q-clgotaplzanal) ogyyli-d- teid bl -enilazole (329 mg) at

o e T e
Zeetreadid x§).Bemz anhdl &by dd/ @030 mige The omyierre wds hslrdgenated (ambient
A PO R L T RS R e o
vas cqnRer(tidted wildazallight flopnegumy.| This material was taken up in ethanol (3
GG g (L 00 A0 A P o

10 dinstitydtesTlee residual solid was taken up in 1 N NaOH (10 ml) and extracted with
CH,Cl/MeOH 4:1. The combined organics were dried over MgSQOy, filtered and
concentrated. The crude product was purified by column chromatography (silica gel;
gradient: CH,Cl, -> CH,Cl,/MeOH 9:1) to give 4-[2-(2-chloro-phenyl)-ethyl]-1H-
imidazole (44 mg) as light brown gum. MS (ISP): 207.1 ((M+H]")

15

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

N
€]
H

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

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

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

(CAS 473659-21-1) was reacted with 2-(trifluormethyl)benzaldehyde and then converted
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(CAS 473659-21-1) was reacted with
2- (N, N-di net hyl am no) benzal dehyde and then 15

W@ 2008074680 t O PCT/EP2007/063585

{2-[2-(1H 1 m dazol -4-yl)-ethyl }- phenyl } - di met hyl - am ne
Li ght yellow viscous oil. (1SP): 216.3 ([ M+H] +)

| Lﬁ? )(/.?}tr]'t?ruooﬁgﬁ% éhéw}_%tﬁ}'ﬁj g%f) Lm(ha r%é aﬁé '8¥1£Js V%SCOus oil. MS

6)83}112%35[1‘(11Hﬂr)| tyI 1H i m dazol - 4-yl net hyl ) phosphom c
acid diethyl ester (CAS 4@9&% -1) was reacted with
2- nor phol i nobenzal dehyde an en converted to

4-{2-[ 2- ( 1H i nidd2A2{Methyky-pheryy)-¢thplih-d bl ishidarolphol i ne.
Li ght yellow viscous oil. My (ISP): 258.3 ([MrH +) 25
Exanple 11 4- [2- (3- Chlo¢r @ -phenyl) -ethyl] -1 H -

i mdazo | e WO 2008/ 074679 NPT/ EP2007/ 063585 -36- N H
Cl In analogy to exanple 5 o—
(1-trityl-1Hi m dazol - 4-yl et ) - phosphoni ¢ aci d

di et hyl ester (CAS 473659-21 was reacted with
3-chl or obenzal dehyde and then converted to 4-[2-

[Barpid gyrto expimaply b ) 1 -¢tityl | H-ibHd azvl-dadolethy) Gitfospindtieacid diethyl ester

?Ag%:&?gﬁlﬂll Fv))as ﬁ%a%tefi)m&{ %m ﬂﬁﬁC}Xi/EEnEX %gﬂ%olaéa then'\fomert(i‘fi to 4-
[%(hmth]gy ph@nﬁ)(aﬁp'l]elﬂ'rlmldazole Colorless viscous oil. MS (ISP): 203.1
g[ {]% )yl 1H i m dazol - 4-yl net hyl ) - phosphoni ¢ aci d

ie % ester 10 (CAS 473659-21-1) was reacted with

3- flu orobenzal dehyde and Exhmplebnverted to 4-[2-

{2-[2-(1H-Imidazol-4-yl)-ethyl]-phenyl }-dimethyl-amine

N
€]
N

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

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

N
E’ )
o/——\N
~/
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 2-morpholinobenzaldehyde and then converted to
4-{2-[2-(1H-imidazol-4-yl)-ethyl]-phenyl }-morpholine. Light yellow viscous oil. MS
(ISP): 258.3 ([M+H]")
Example 11
4-[2-(3-Chloro-phenyl)-ethyl]-1H-imidazole
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(3-fluoro-phenyl)-ethyl]-1Him dazole. Of-white
solid. M5 (ISP): 191.1 ([MtH +) Exanple 13 4-

WO 2008874679 f | uor onet hyl - phenyl )-ethyl] -1H i m dBZDER200M63585

HFF 15 F In anal ogy to exal c%_e 5
(1-trityl-1Him dazol - 4-yl net hyl ) - phosphoni ¢ aci d
diethyl ester (CAS 473659-21-1) was reacted with
3-(trifluoronethyl)benzal d€éhjde and then converted to
4-[2-(3-trifluoronethyl-phdny)-ethyl]-1Hini dazol e.
Of-white viscous oil. M ( 241.1 ([MH +) 20
Exanple 14 4-[2-(3-Met hoxy-/ ¥l )-ethyl]

-1H i m dazol e N N HO -a In anal ogy to exanpl e

\
B ey b e 6 e s P BaaRh i fid et eser
&m?m%%mg alad edsgy:dag ;?gm g]glemtrenml@ahtyeﬂaﬁd)thén \A6hverted to 4-[2-
BRI ‘%ﬂﬁaﬁ’ymg?@? Ot gLy oMS 191 247 (I1+H1)
solid. M5 (1SP): 203.3 [I\/H—|]+) Exanpl e 15
ﬁ'- LZ;:( IS; T[)Jl {:I ugr onet hoxy- pﬁxmxllp)elgt hyl] -1H i m dazol e
4-[2-(3-Fluoro-phenyl)-ethyl]-1H-imidazole

N
€]
H

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

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

N
7
E/

F

F
F

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

N
72
€
H
O
\

In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3-methoxybenzaldehyde and then converted to 4-
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In anal ogy to exanple 5
(1-trityl-1H1im dazol -4-yl net hyl ) - phosphoni ¢ acid

waole@slye7est er (CAS 473659-21-1) was react ed RET/AP2007/063585

3- (trlfluoronethoxy)benzaldehygﬁ and then converted
to

(5 GRrreishd gt SIRlISREPRIRE DB M A N ERF 2053,

Mlé 16 4- [2- (4- Chlo ro -phenyl) -ethyl] -1 H -
i mdazo le NHOC In ana exanple 5
(1-trityl-1H1im dazol -4-yl %%‘%;ﬁphosphoni c acid

di et hyl est &{2-(3F{fluao b6 58-phdnyl)-ethal- Itk anidadolei t h
4- chl or obenzal dehyde and tfjen converted to 4-[2-
(4-chl oro-phenyl)-ethyl]-€Hyi m dazole. Of-white
solid. M5 (ISP): 207.1 ([ NFN +) Exanple 17 4-
[2-(3,5-Dichloro-phenyl)-etiyl] ~rAHim dazole N H C
20 Cl In anal ogy to exanple % F
(1-trityl-1H i m dazol - 4-yl (Q 9-phosphoni c acid

di ethyl ester (CAS 473659-21-1) was reacted with

B Sudiaytie exanimn 2 &l -diatyl dE-amdazohdryloethyBrrhedphenic acid diethyl ester

@%&24 3%{52’23'09 IQJ!/C?Q E%é&?‘%@%g 3 '(tgﬁl%dm Q‘%ﬁ@% e and then
Q<81V6126¢/@t i1 (Silpﬂimemhwwlﬁhﬁmlﬁa@d elﬂlmnm@@lﬁomvwlow

FE@P%@?@ $7hy -|mg§zol-l-ol N NI \ HO To a

sol ution of nitrosoniumtetrafluoroborate (0.564 g,
4.83 mmol ) in acetonitril eE&zﬁnple 16

4-[2-(4-Chloro-phenyl)-ethyl]-1H-imidazole
N
7
€
H

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

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

N
E/

Cl

cl
In analogy to example 5 (1-trityl-1H-imidazol-4-ylmethyl)-phosphonic acid diethyl ester
(CAS 473659-21-1) was reacted with 3,5-dichlorobenzaldehyde and then converted to
4-[2-(3,5-dichloro-phenyl)-ethyl]-1H-imidazole. Off-white solid. MS (ISP): 241.1
(IM+H]")
Example 18
2-Methyl-5-phenethyl-1H-imidazole
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30

5 m) 4-phenyl-I-butene was added at -30C. The m xture
was stirred for 1 hour at this tenperature, then 0.5

WOorko0d07462¢ er was added carefully. At room t enpRCHEP2087/063585

saturated anmonium chloride _sgé ution was added and
the acetonitrile was evaporated in vacuo. The pH of
the remai ni ng aqueous sol ution was adjusted to neutral
with a small amount of sodi um hydroxi de and extracted
i 2-Maih - phrametityhamilazdlhleolor gani ¢ | ayer was 10
separated, dried over magnegsi um sul fate and
evaporated. The residue wa$ purified using flash

chr omat ogr aphy (Si 02, di chl ¥br ofrel e/ met hanol = 9:1)
to yield an off-white soli'® (0.248 g, 17%; M5 (ISP):

'%g %ﬁ&uﬁlg% f‘t_%os?ﬂlug’l %ﬁ&ﬁ&éro?&ﬁ&%%%ﬁ%! 4.%%&‘31%%%&%& (8
O a solution o
24 e phyit 8- iphemetisydddedtd 308! . -The odixiude R8s girretl.fOr rhol) at this

J.[Se tQI%n%f ??5 nﬁ%l o%%}gnt wésaalgildgc[fn %%fgﬁg 1§the!)1?1hr Xr?L erature saturated

Sl’nrrromeadn cbloeidn |s<@iht101avvas axhicdtaadmlm‘ mtmmﬁrﬂdrwztssivaporated in vacuo.

t ’ | C nat e sol uti t
S50 A RFAE SIS A S oo
pHodtine hydnokmlle can«ivastr@mdr with dgthR@omeihaee. \ﬂ]lht forganic layer was
%:pgrhal g\g/rre{fr% (::)]r\Zeg Enea tngsre%mclgs%!%tg f'elrgd g%a%%rga{}gdp g?a tresaiue.lvhas purified using
fleshi cluem avagraphy ( $iDe dlidijoroal etimn etmhetbarat] egff: Bphyield an off-white solid

+9:1) to yield a white
é(p?‘%gg ?%‘%WES@@E@?@?E@% }:7186.1 (Mr.). Exanple
19 25 5- Phenet hyI 1H i m dazol -2-ylamine N H ~-NH2 To
G f 1-¢ .I.uanldlne(134g, 13.2 mmol ) in

70 1€
=2 sol ution of

1 bronn 4- phenyl butan-2-exne (1.5 g, 6.6 nmol) in
di met hyl formam de (7 m s _addied at 0C. The mixture
was stirred overni ght at ature and then 30
the sol vent was evaporated. Upo mddition of et hyl

36 glts?lltuﬁé)n %?%—E@Tﬁ?ﬁ;ﬁﬁéﬂeﬁﬂﬁﬁ ér%?da?ﬁ' h olvﬁﬁﬁﬁ‘brﬂ%jiﬁ il %liethanol (3.5

ere et at
(nl), dipnivaf(didr-claloyide galmrﬁ(ﬁbﬁmG,ﬂé%DQNd@@Ithb @6815&5was stirred

R e S e e
sddyurahmydsixidersethtioorwad a8ddtoierashigve 864Sic pihelteohixent waasxtracted
R%@eo&ftﬁudﬁ:ﬂloq&%ethane, the combined organic layers were dried over magnesium
sulfate and evaporated. The residue was purified by column chromatography
(dichloromethane/methanol = 9:1) to yield a white solid (0.14 mg, 75%); MS (EI): 186.1
(M™).

Example 19
5-Phenethyl-1H-imidazol-2-ylamine

N
©/\/[ \>~NH2

N

H

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

was formed that was filtered off and washed with ethyl acetate/heptane (1:1). After drying
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the residue was purified by chromat ography (col um:
| sol ute Hash-NH2 from Separtis; eluent: ethyl

waewsarwret hanol =1: 1) to yield a light yell owGDEPZH07/063585

(0.063 nmy, 5% ; Ms (Hl): 518292(M+) Exanpl e 20
4- (2, 3- D chl or o- phenoxynet hyl )="1Hi m dazol e a)

By 34 G SRR T b b ool o

mcbimledlaonb(ﬂhyl) ahd stirred/for 2E-havirgd@ABorE@. {heG0lvenyt, wasASaporated and

LoANgR
SE050305 s e Bl AL 042X e
&Emsetbsl%etag:)metﬁhmolpééo\, ta yieldra hghtjyfélomh& cabEHmpoSBOGIS (EI)
dZ(EM then cooled tor.t., diluted with EtOAc

ed with 1 N NaCOH The aqueous phase was 15
back extract ed wi t h Et CAc. Eddmple2tbi ned or gani cs were

washed with rine dried.,oye S04, filtered
and concent r at &? g‘%{&@%@'&ﬂ?ﬁ‘&%@%ﬂé'@h‘%@ﬁeed by
col um chromat ogr aphy (silica gel gr adi ent:
e 0 give 4-

d ‘-“‘-”3‘ Yan A2EH i mi dazol e
(360 ng) as vvhlte solid. I\/S P): 243.3 ([Trt]+) 20
b) 4-(2,3-D chloro- phenoxyrre )-1Him dazole e N H
pcl To a stirred suspensig Q
4- (2, 3-di chl oro- phenoxyrret N rityl-1H i m dazol e
(150 ng) at r.t. in et hanol (( m ) under an argon

at nosphere was added 2 N HCl ). The 25 m xture
was heated to reflux for 6 o then concentrated to
| eave an off-white solid. was taken up in

sat urat ed aqueous Na2CO3 afid éxtracted wth _
%%Mlé‘n df 4- Iﬂ%mrﬁaﬁa‘ neg P[H%ﬁh&?zol’@(&g? g{ge e4s 103057-10-

over MySO filtered and toncentrated
9) atr.t.in DMF (5 ml) under an argon atmosphere were added 2,3-dichlorophenol (273

mg) and K;COs (385 mg). The reaction mixture was heated to 80°C for 5 hrs, then
cooled to r.t., diluted with EtOAc and washed with 1 N NaOH. The aqueous phase was
back extracted with EtOAc. The combined organics were washed with H,O and brine,
dried over MgSQy, filtered and concentrated. The crude product was purified by column
chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 1:1) to give 4-
(2,3-dichloro-phenoxymethyl)-1-trityl- 1H-imidazole (360 mg) as white solid. MS (ISP):
243.3 ([Trt]")

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

5
oy

cl Cl

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

product was purified by column chromatography (silica gel; gradient: CH,Cl, ->



product was purified by colum chromat ography (silica
gel; gradient: CH2Cl2 -> WD 2008/ 074679

wWEQNBRPEGOD7/ 063585 -40 CH2C 2/ MeCH 4: 1) to gi REI/EP2007/063585
4- (2, 3-di chl or o- phenoxynet hyl ) ;AH-i m dazol e (65 ng) as
white solid. MB (1SP): 243.4 (TVH +) Exanple 21

Hg%%ﬁ\tflg(?h &D%ﬁ%f%'ﬁ%@h)chﬂo% p%%meﬁlyl)l\llﬁl 181da%oierl65 mg) as

ﬁmnesﬁwo@d&ﬁﬁﬁym484ﬂﬂﬂﬁyﬂ ﬂkklnldazole ( CAS
103057-10-9) was reacted ?thylphenol and then
converted to 4-(2-ethyl- phenox ms hyl)-1H i m dazol e.
Waxy of f-white sb(2-BthyMphéidspnetlB0R1H-iffidAzble+) 10
Exanpl e 22 4-(2-1sopropyl qphenoxynet hyl )-1H-i m dazol
N HOIn analogy to exang & 20
4-chloromethyl -1 -trityl - 1HT e (CAS 103057-10-9)
was reacted with 2-isopropyl pcﬁe ol and then converted
5 to 4-(2-isopropyl-phenoxynethyl Y- 15 1H i m dazol e.

I/Pﬁaﬁvﬁl fto Mﬂrﬁﬁe QPhlcﬂlorgﬁeﬁﬂyﬁf’)‘crltﬁ;‘lﬁ ﬂm@ElM*[HC*AS E@@)WM@ 9) was

4-(2-Trifluoraonet hyl - phenoxynet h 1H 1 m dazol e
Nacted pzrlt@ Zeethylphenq) apg, tlzﬁaagoawtqddoélx y:] phgnoxymethyl)-1H-
ﬂmemo@é owamfﬂf \)J/hlttersbﬁd“ WYURISL ﬁ%ﬁoq[m}ﬁﬂ\f 103057- 10- 9)

reacted wth 2-trifl uoromnet phenol and then
converted to 4-(2-trifluoronethyl -

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

HLQ

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

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

N
(’_Z_
H OJ§E
F——F
F

20 In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-trifluoromethylphenol and then converted to 4-(2-trifluoromethyl-
phenoxymethyl)-1H-imidazole. White solid. MS (ISP): 243.4 ([M+H]")

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

®
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phenoxynet hyl ) - 1Hi m dazole. Wite solid. M5 (ISP):
243. 4 ([ MrH +) Exanple 24 25

wa2(80Bemx Yyl - phenoxynet hyl ) - 1Hi mi dazol e N H REI/EP2007/063585

2008/ 074679 PCT/ EP2007/ 063585 ,r41 In anal ogy to
exanpl e 20 4-chl oronet hyl - | -trl]tyl -1H i m dazol e (CAS

0 7-10- ' . ]
AEAOER 8B AL AL BB RASI R0 v
keagted whtht 2ebenalyiptien dVBnd H8R) con2@Fedlto (4f (A-bdneyl- heraympétbyl)- 1H-

ﬁnﬁiii?zﬁqlé.zw'é{?ﬂ%ﬁﬁé/ §o?f&?%$r§$§}:%£)r(ﬁ\ﬁhhﬁi)dazo' eN NHO

n anal ogy 1o éxa

4-chl oronet hyl -1 -trityl-1Hi m dazol e (CAS 103057-10-9)

was reacted with 2-nethox§§$§&>? and then converted

to 4-(2-nmet hoxy- phenoxymnet hyl)* 6 1H i m dazol e.

O f-whi t e anor gh@elethoky-phehdkynieBi)l)- 1 HoimidaZoldviH] +)

Exanpl e 26 N

4- (2- 1 sopropoxy- phenoxynethyl ) - y mdazole N/ HO

O r 15 In analogy to exa e

4-chl oronmethyl -1 -trityl-1Hi m%lazool e (CAS 103057-10-9)
reacted with 2-isopropoxyphenol and then

was
SEINBI e L RLOBEP s A 2057109 v
(ca8RY with33mBthioxjfHidne) arkiap cen2Tte@ @ 4-(2-methoxy-phenoxymethyl)-

trilifiddzold. WS- AHRE ARV IR AGNY "Rish¥dp): K1 (heage) € N

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

Ve
R

In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 2-isopropoxyphenol and then converted to 4-(2-isopropoxy-
phenoxymethyl)-1H-imidazole. Off-white solid. MS (ISP): 233.3 ((M+H]")

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

e
O\fFF

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

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

a) 4-(2-Benzyloxy-phenoxymethyl)-1-trityl-1H-imidazole
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H~OCOF "I<F F In analogy to exanple 20
4-chl oronethyl -1 -trityl-1Him dazole (CAS 103057-10-9)

wor®s/oTearted with 2-trifl uoronet hoxyphenol aneCT/ERI907/063585

converted to 4-(2-trifluoromet hpxy- phenoxynethyl)-
1H i m dazole. Of-white solid. (1SP): 259.1
([ MtH] +) 25 Exanpl e 28

4- (2- Benzyl oxy- phenoxymet @» - 1H-i m dazol e a)
4- (2-Benz - phenoxymnet hy t -1H i m dazol e WO
2008/ 074679 PCT/ EP2007/ 868585 42 NN/ \ 1 Oln

anal ogy to exanpl e 20. a. W/
4-chl oronet hyl -1-trityl - 1H i Yo oI (CAS 103057-10-9)
was reacted with 2-benzyl oxyphert 0 give

n - Az ted - i mM~daz
QL aATof Celile B T S T el LR 85657-10.9)
Wag RaBed with PRlemaylprgthieydl)to Biteidni2denaylexNp kermixytneth4l)- 1-trityl- 1H-
S ousonenib ST BN 111 i dazol e
(34 ng) in MeCH (2 rH) was treated with AcCH (0.1 m)
ang yas heat e SO RidS,odhe mxture 10 was

nz
; s purified by colum
chr omat ogr aphy to give 4]

(2- benzyl oxy- phenoxynet M fqzole (11 ny) as
col orl ess anor phous sol i'd 281.4 ([ MtH] +)
Exanple 29 2-(1H I m dazol - 4-yl9re oxy) phenol N
A solution of 4-(2-benzyloxy-phenoxymethyl)-1-trityl-1H-imidazole (34 mg) in MeOH
(2 ml) was treated with AcOH (0.1 ml) and was heated to 70°C for 5 hrs. The mixture
was concentrated. The crude product was purified by column chromatography to give 4-
(2-benzyloxy-phenoxymethyl)-1H-imidazole (11 mg) as colorless amorphous solid. MS
(ISP): 281.4 ([M+H]")
Example 29
2-(1H-Imidazol-4-ylmethoxy)-phenol

(;“{Q

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

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

N
UL
H \_o i

F

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



H- O 15 OH Under conditions as described in exanple
20. b 4-(2-benzyl oxy- phenoxynethyl)-1-trityl -
warbosni@arol e (exanple 28.a) was converted to PCI/EP2007/063585
2- (1H- I m dazol - 4-yl net hoxy) - phgpol . O f-white solid.
M5 (ISP): 191.4 ([MtH +) 20 Exanpl e 30
4-(3-Trifluoronethyl - phenoerrp*glggg) 1Him dazole N H
/ ' F F F In analogy to exa
4- chl or onet Hy(3-THilwarbyiethioxyiphedaxyohethy1i5AH - indidatle 10- 9)
was reacted with 3-tri fI,;,Jororret hyl phenol and then
converted to 4-(3-triflu@r 25
phenoxymet hyl ) - 1Hi mi dazl solid. M5 (ISP):
243. 3 ([ MtH +) WO 2008/ 074679 PCI/ER2007/ 063585 -43
Exanpl e 31

4-(3-Trifluoromet hoxy- phenoxynet hyly%za 1H i m dazole N~
Lipanalqgydy exanmle20 g Chi;)ralﬁlﬁthdbﬁ' trityl-d K pidazaie(CAS 103057-10- 9) was
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reacted wth 3-trifluoronethoxyphenol and
Ehmx@éyme@ybol&imglawlﬁf Calorlssreaih MY (ISP): 2590([M+H] )
phenoxynet hyl ) - 1H i m dazole. Colorless oil. M5 (ISP):
259.0 ([MrH +) Exanple 32
[3- (1H I'ni dazol - 4- yl et hox¥xampledy| | - di net hyl - ani ne

NC-:P H [@-(QI—LIIMda}(Ql-4'=ylmeth0xy)-phenyl]-dlmethyl-amme
N
7
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In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was

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

10

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

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

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

e

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



In anal ogy to exanple 20

4-chl oronethyl -1 -trityl-1Him dazole (CAS 103057-10-9)
wor®s/oTeart ed with 3-di net hyl arri nophenol and tPENEP2007/063585

converted to [3-(1H i m dazol - 4

yl net hoxy) - phenyl ] - di et hyl - am ne Of-white solid. M

(1SP): 218.4 ([ MtH +) 15 34-

[-(1H 1 m dazol - 4-yl met hoxy) - ny -nmorpholine N N |

H O N- 00 In &628dRjfluom- plezmpymemyl)-lH-imidazole

4-chloronethyl -I-trityl-1H1im dazol e (CAS 103057-10-9)

was reacted with 3-norpholin enol and converted to

4-[ 3- (1H i ndazol - 4- yl net hoxy) -+ phenyl ] - mor phol i ne.

Wiite solid. M5 (I1SP): 260. H +) Exanple 34

4- (2, 6-D et hyl - phenoxynet hyl Himdazole i NH/ O

25 In anal ogy to exanple 20F

fr &ﬁh@y%@idﬂﬂﬂle bo hrdhwbmyﬁyl mifazakeikGA»1d 8RS ?031)@73)) 9) was

was reacted with 2,6-diethyl phénol and converted t

5 reagted gith%et- ﬁsﬂu_op%éwasz%qwmrteﬂﬂo 4 (@ ditlypeo- pwoewmé@gb 1H-

BhkinsdhE W BLs 2 Hhns skl Ml | M 2008/ 074679

PCT/ EP2007/ 063585 - Exanpl e

4-(2,3-Di fl uoro- phenoxymat hyl ) - 1H-| m dazole c41 O F
F In analogy to exan‘pl e 20pxample 36

4-chloronethyl -1-trityl-1Him dazole (CAS 103057-10-9)
was 5 react ed4-&@,{1-rl)12hlgr(uphmmmsﬂwﬁolHamdaz@l@vert ed
to 4-(2, 3-di fl uoro-phenoxynet hyly-1H im dazole. Wite
solid. MB (1SP): 211.1 ([ MH +)¢ Exanmpl e 36

4- (3, 4- D chl or o- phenoxynet hyl ) - i m dazol e

CI’Q ©
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In analogy to example 20 4-chloromethyl-1-trityl- 1H-imidazole (CAS 103057-10-9) was
reacted with 3,4-dichlorophenol and converted to 4-(3,4-dichloro-phenoxymethyl)- 1H-

imidazole. White solid. MS (ISP): 243.1 ((M+H]")

F

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

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

4-(3,4-Difluoro-phenoxymethyl)-1H-imidazole
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e N HO C 10 A In analogy to exanple 20
4-chl oronethyl -1-trityl-1H i m dazol e (CAS 103057-10-9)

woR®s/0Teart ed with 3, 4-di chl orophenol and convRCT/BRRODT063585

4- (3, 4-di chl or o- phenoxynet hyl ) ; 5 i m dazole. Wite
solid. I\/S (1SP): 243.1 ([ M+H +)” 15 Exanpl e 37 4-(4-

%An‘%ﬁ Ekat%gﬁlé’ zﬁﬁ%ﬁ%%@{h Yh )ity HNH32 2018 (Phs Th3055-18-9) was

an Yogy éxa
teactiadl eiithriet- tl;ﬂuonenhenol;/dndldelnlvmadlaz&(é 4 GA8o 1D BBGDxLDed)y])- 1H-

135088 4 B 19 (el end

phenoxynet hyl ) - 1Hi mi dazole. Wite solid. M5 (ISP):
227.1 ([ M+H] +) Exanpl e 38

4-(3,4-D fl uoro-phenoxymnet ﬁ’f/?lslglflél?i m dazole e N HO
F F WO 2008/ 07 46{@nzefutaRe-3hokyae8hdk 1 H-idbddzoleanal ogy
to exanple 20 4-chloronethyl-1-trityl-1Hi m dazol e

(CAS 103057-10-9) was reacted 3, 4-di fl uor ophenol
and converted to 4-(3, 4- noxynet hyl ) - 1H
i m dazole. Wiite solid. (ISP) 211.1 ([MrH +) 5

Exanpl e 39 5-(Benzof uran-6-yl oxymethyl)-1Hi nm dazol e
In analogy to example 20 4-chloromethyl-1-trityl-1H-imidazole (CAS 103057 10-9) was

reacted with 6-hydroxybenzofurane and converted to 5-(benzofuran-6-yloxymethyl)-1H-
imidazole.
Example 40
4-(3-Chloro-5-fluoro-phenoxymethyl)-1H-imidazole

2
o, N
o

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

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

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

HN-™\
/@C)\A/N
Br

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

a) 5-(2.3-Dichloro-phenyvlsulfanyvlmethvl)-1-trityl- 1-imidazole
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1H( NO (~O N In analogy to exanple 20
4-chl oronethyl -1 -trityl-1Him dazole (CAS 103057-10-9)

wWoR®s/0Te2rt ed Wi th 6- hydr oxybenzof urane and coPWEEP®A7/063585

to 5-(benzofuran-6-yl oxynet hyl ),6'-1H' 10 i m dazol e.
Exanpl e 40 4-(3-

Chl or o- 5- f | uor o- phenoxynet hyl
O F In analogy to exanple @
4-chloronethyl -1 -trityl - ¥ i i dazol e (CAS 103057-10-9)
was 15 reacted wth 3-cK @ uor ophenol and
converted to 4-(3-chloro- 5-f(\+ Q- phenoxynet hyl ) -

1H i m dazole. Of-white anorpfioug sglid. M5 (ISP):
227.1 ([ M+H] +) Exanpl e 41

5- (4- Brno- 2, 6- di net hyl - phenoxyne®hyd ) - 1H-i m dazole O ~

N . B 1. | 0 )
RsahtaPbrenPrSRERRY BT RRaSadr sop e GaSUPSTgg) in DMF
(E2sm) vea citeetdd wntlér ah- Argomatrizophetienetthydtpdsemo barboniate (578 mg) and
?,%r@{%}%rga %%%%ggth%j;%o rrég);ér & gzllcrtri%% Iyilyifurg I"lvggl &N ttor@()l’é for 5 hrs,
freq 2p8leDite ht. onkerphyemywaed fartroetd whith-FLOAT @hz ofg@nicddyer was
5-(2..3-Di I - ph | | thyl)-1-trityl-l-imd )
SAtE o be DaRo 6 S SR TEbT. Tl agogpdT'vaR purified

by column chromatography (silica gel; gradient: cyclohexane -> cyclohexane/EtOAc 1:1)

-1H-imdazole N C NH

to give 5-(2,3-dichloro-phenylsulfanylmethyl)-1-trityl-1-imidazole (564 mg) as off-white
solid. MS (ISP): 243.3 ([Trt]")

b) 5-(2.,3-Dichloro-phenvlsulfanylmethvl)-1-imidazole

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

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

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

A solution of 5-(2,3-dichloro-phenylsulfanylmethyl)-1-trityl-1-imidazole (250 mg;
example 42.a) in CH,Cl, (20 ml) was cooled under an Argon atmosphere to 0° and
treated with meta-chloroperbenzoic acid (86 mg). The reaction mixture was stirred for 3
hrs at 0°C, then concentrated. The crude product was purified by column
chromatography (silica gel; gradient: CH,Cl, -> CH,Cl,/MeOH 98:2) to give 5-(2,3-
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Cl A solution of 4-chloronmethyl-I-trityl-1Him dazole
(600 ngl; CAS 103057-10-9) in DWVF (12 m) was treated

wa@s7@m Ar gon at nosphere with potassi um car bRCIHER2007/063585

(578 ng) and 2, 3-dichl oroben_zz;/n_ethi ol (449 ng). The
reaction m xture was heated to 80C for 5 hrs, 5 then

| ; up _wat er - .
EP RS ok oo BRI Ul Pih B BE SR LA AT s s
bl (IMy8@Y )and concentrated. The crude product was
purified by colum chromatography (silica gel;
gradi ent: cycl ohexane -> cycl ohexane/ EtQAc 1:1) to
bl #€2.3-Dichloro-benzenesulfinylmethyl)-1-imidazole
5- (2, 3-di chl oro- phenyl sul fapyl methyl )-1-trityl-1-im da
zole (564 ng) as of f-whiteN id. M5 (I1SP): 243.3
([Trt]+) 10 b) eﬁj’g{sg
5- (2, 3-Di chl or o- phenyl sul f anyl ﬂ/l )-1-imdazole H N
\\ ~S NOC &.Id In anal ogy xanple 20.b
5-(2, 3-di chl oro- phenyl sul fanyl nethyl )-1-trityl-1-imda
hohralogyate compds 5@@ % @,3-dichloro-benzenesulfinylmethyl)-1-trityl- 1-imidazole

B 4L o S S 0305 S s

@sP):378.2 (BMBHAHI or o- benzenesul fi nyl met hyl ) - 1-i mi dazol e

a)

5- (2, 3-Di chl or o- benzenesul F’l‘ar{ny]?lﬁé?hyl )-1-trityl-l1-imd
azol e | ~ / SN2SkDizhldro-b2ozenesulfonilnsethyl){1dkimikdazole

5-(2, 3-di chl oro- phenyl sul fapyl nethyl )-1-trityl-1-imda

zole (250 ngy; exanple 42.‘d§ o _GH2C12 (20 m) was
cool ed under an Argon at rmm to 0 and treated
wi th et a- chl or oper benzoi c aci 5 ng). The reaction

m xture was stirred for 3 ol

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

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

o
=N W
HN/%\/S\@
The title compound was prepared in analogy to example 43 using 4-chloromethyl-5-
methyl-1-trityl- 1H-imidazole (CAS 106147-85-7) for the alkylation of benzenethiol.

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

N\ s
HNW)\/ ol
The title compound was prepared in analogy to example 42 using 4-chloromethyl-5-

methyl-1-trityl- 1H-imidazole (CAS 106147-85-7) for the alkylation of 4-

chlorobenzenethiol.
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purified by colum 25 chromatography (silica gel;

w@e@dioawry CH2Cl2 -> CH2C 2/ MeOH 98: 2) to gi vePGF/ER2087/063585

WD 2008/ 074679 PCT/ EP2007/ 0635 -47
dichloro-benzenesulfinylnethyT%éi-trityl-l-inidazole
(121 ng) as white solid. ﬁg)“ 517.3 ([ MtH] +) b)
5- (2, 3-Di chl oro- benzenesul 11 ny ?hyl)-l-inidazole H
N SI~O N Cl A<tSaphthalen- hyiaﬁl&gylmethyb)dﬂbimidzﬂ)lb

5- (2, 3-di chl or o- benzenesul fi nyl rrethyl) 1-trityl-l-imd
azole was converted to

5- (2, 3-di chl or o- benzene fm yl)-1-im dazol e.
Wiite solid. M5 (ISP): ([I\/H—|]+) Exanpl e 44 10

P65 oo g Feppari A P PTG o 18 g paph halene2-
thedlng 2 equi val ents of meta-chl oroperbenzoic acid in
the first reaction step
5- (2, 3-di chl or o- phenyl sul f SAMMEMRYI)-1-trityl-1-inida
zole (250 ng; exanple 42.a) was converted to
5- (2, 3-di chl ormnbﬁqlﬁnﬁﬁidhi(mﬂy&lﬁaﬁlh)éﬁyd%tﬂlm&ﬁzm e.
15 White solid. M5 (1SP): 291.0 ([MH +) Exanple 45
; h -1Him dazole /=N %
'eprepared in analogy to

exanple 43 using 4- chloronethyl

OQ

0
O

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

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

2

0
o

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

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

20 minutes and then extracted with ethyl acetate. The organic layer was separated, washed
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methyl -l -trityl-1Him dazole (CAS 106147-85-7) for the
al kyl ati on of benzenethiol. Exanple 46 4-(4-

wakiosootsphenyl sul f anyl met hyl ) - 5- net hyl - 1H i m dB@DER2007/063585

= NS ~C 25 The title conpoynd was prepared in
anal ogy to exanple 42 using 4-chl oronet hyl - 5-

R e T e T

POTidER0MTo06@58Hhy o4 Biliex aehptleamt7methanol/dichloromethane 0:100 to

oSN EThE HBUhh FA BEL K RS Sy oF65
anatidyy. t o exanpl e 42 starting from naphthal ene-2- 5
thiol. Exanple 48 Benzyl-(1H i m dazol-4-yl)-am ne

9 h.l?f—jﬁ?l 06})4.— -a ir_161_1 roC loride

mde NJ O 10 To a
solution of 4-amno-Il-tritylimdazole (0.30 g, 0.92
mml ) in dichloromethane (4 m), wet'e added
sequentially triethylam ne (o){g)m, 1.37 mol) and

benzoyl chloride (0.13 nm,6 H mmol ). The reaction
m xture was stirred at rerrperature for 30 mn,
then diluted with dichl oremret hane and washed
sequentially with water, saturated ag. NaHCO3

s g e e D
sdwiceneli ACeid diexanacol). The nrisirawes sAia@dpm radm édn geyature for 90
i AR GPRY e ST DT P MR Bcidn i b vild the e
cimpeundesmpediehis said (G3 ang 06%);MS (ISPBE 744 (919411 MV
(1SP): 430.3 ([MtH +). b)

@8%}6%&96%&5&1}%5 }&JS%Q%@CO%}%L%HQG} Qﬁmples A—N are known.
Examples A - N

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

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

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

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

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

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

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

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

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

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

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

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

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

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



10

15

20

25

N NN CyJ 20 To a sol ution of
N-(1l-trityl-1Him dazol-4-yl)-benzanm de (0.36 g, 0.83

WoreeB)746m tetrahydrofuran (10 m) was added PCT/EP2007/063585

portionw se |ithiumalumniumbydride (0.16 g, 4.14
mol ). The reaction mxture was stirred at 80 C for 16
hours, then cooled to room tenperature and water
added dropwi se. The m xture was stirred at room
tenperature for 20 m nutes @gpg,dhen extracted with
ethyl acetate. The organic l-ayer was separated, washed
WO 2008/ 074679 PCT/ EP2007/ 063585 -49 with water,
dried;o ?ag]_ra [ fate and concentrated in
vacuo.l' ffﬁi;m esi 32%@‘1’4 purified by chromatography on
silica gel (eluant: nethanol/diréhl oronet hane 0: 100 to
10:90) to yield the title gk{rrp@und as a white solid
(0.15 g, 44%;: NS (I1SP): 416X (A"MtH +). 5 c)

Benzyl - (1 Hi m dazol - 4-yl ) gpam[ne hydrochloride C'H ~H
HN ~N~ Benzyl-(1-trityl-1 nNgiazol -4-yl)-am ne (0.15
g, 0.35 mmol) was dissol ved)jins/a 4 M sol ution of HClL
in dioxane (5 m). The mixture waslIstirred at room
tenperature for 90 mn and then concentrated in
vaedm The residue was triturated in ether to yield
the title 10 conpound as an off-white solid (73 ng,
009 ; ISP): 174.4 MtH] +) . Conpounds of exanpl es
é— A%hé{ilyggfg‘r‘é%wﬁﬂ];ﬂ’i%@égn&ﬁ exanpl es A- N are known.
Exanples A - N 15 Additionally the foll ow ng known
conmpounds re prepared as TAARL agoni sts using
pridckdi S’\Qgﬁ‘éiodﬁéﬁ Of‘ﬁ'f)ﬁﬁég(glggti“?(ge above: A
y-iehenetrhy!cHib e Mazo] K (@erdtkokdr-36- 05-,BS(0)-, -S(0)-,
5- (2- Phenyl - pdrT%pyI -1H i m dazol e (&S 86347-(25)- 3) (C):2
1- ( 1I—F(FIfIr{Iﬁ‘§E}51I)‘-Qf-‘ﬁ(})O-"‘?I pk¥dy) - et hanol (CAS 79928- 10- 2)
o D 5-(2,2-Diphenyl-ethyl) -1Him dazole (CAS
102390-63-6) E 4-(2-mTolyl-ethyl) -1Hini dazole

% S 7 8-27-1) F:

F 2B E-B% et hyl - phenyl ) -et hyl ] - 1H i mi dazol e
YQ&ESE02H; X34 @dwer alkyl)-, -CH(lower alkoxy)-, -CH(phenyl)- or -C(lower alkyl)»-

2

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

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

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

5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole
4-(biphenyl-2-yloxymethyl)- 1H-imidazole
5-(2-methyl-2-phenyl-propyl)- 1H-imidazole
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G 4-(Bi phenyl - 2-yl oxynet hyl ) - 1H-i m dazol e (CAS
527696- 96-4) H:

WG2(80MeTNy| - 2- phenyl - propyl ) - 1H i m dazol e ( BePCHERI007/063585

Regi stry Number 4407995) 25 I,
4- (2- Chl or o- phenoxyrret hyl ) - 1H-7Tm dazol e (CAS

enoxynet hyl ) - 1H i m dazol e
%((:%éﬁ&%% pilé Oésym%ﬁ{& Lﬁ{) ZIBgi“‘xyrret hyl - 1H-i m dazol e
{-C2Slup62 pighor@m8hyl)- 1H-imidazole
- - phen yl)-1H i nm dazol e (CAS
i A AL
A{GZhEr@ipﬂlemwmeﬂné)ﬁbHyinﬂdmle) -1H i i dazol e (CAS

5

AR bhar SRl s P o208, i dazol e (cas
F003b3- 4¥ﬁh81)y1swmlﬁ§@1ﬁi8tfh®1mﬂ7lﬁna>ﬁﬁleEP2007/ 063585 -50
CGaims 1. Conpounds of fornula 2. 1 RX~"Y Ar R jH
5 wherein R is hydrogen, |ower alkyl or am no; X-R
2 SCorfipifnds-oCFi( ket acabiidigytp-claom 1, GHe@H) X-Rindd HORYarRDoth CH,.
is -CH2, -CH(lower alkyl)-, -CH(lIower al koxy)- -0-,
-S-, -S(O-, -50)2-, -CH(phenyI )- or -C(lower
al Rorhp@indsof forXruRl I acsorditg toantdm 2, RBeredn th€lddm poTii{d arever

B0 sy S Lo ggp T prom ) or (o

nap htyI or benzofuranyl,
MQQ‘Q méthgsy- pl’[@lyDFEShljd]}ﬂHt—mﬁlddzodH substituted by one

eI R S LSF Substituted by
habg gfﬂm,ords}phage)qethmm{ 1raidlaﬂo<ly I ovve r aI koxy

%WTBZH@ %?%%Hggh A@?B‘Nﬂ Wﬁyﬂ{a enzyl or by 20
@—[b&ﬁmyd:thoxy— phenyl)-ethyl]-1H-imidazole
4-[2-(4-chloro-phenyl)-ethyl]-1H-imidazole
4-[2-(3,5-dichloro-phenyl)-ethyl]-1H-imidazole

5-phenethyl-1H-imidazole

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

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

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

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

7. Compounds of formula I according to claim 6, wherein the compounds are
4-(2,3-dichloro-phenoxymethyl)- 1H-imidazole
4-(2,3-difluoro-phenoxymethyl)- 1H-imidazole
4-(3,4-dichloro-phenoxymethyl)- 1H-imidazole
4-(4-chloro-3-fluoro-phenoxymethyl)-1H-imidazole
5-(benzofuran-6-yloxymethyl)-1H-imidazole
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20

or pharmaceutically suitable acid addition salts with
the exception of 5-phenethyl-1Hi m dazole 5-

w@ 200plaateyd - propyl ) -1H i m dazol e PCT/EP2007/063585

1- (1Hi m dazol - 4-yl ) - 2- phenyl - gf hanol 25
5-(2, 2-di phenyl -ethyl) -1H i m dazol e 4-

2- -ethyt ) - L m dazol e 4- [2-
%% @%&Rﬁﬁ%@fmﬁ}emn%%@ ethyl] -1Him dazole 4-
{HoB3hmyiph2a gryoreshgt- hiiHjnidazelld ari dazol e 5-

| v 2- I ), -A4Him dazole WO
é—%%—@%%g?é%?@&%{ﬁ%é%g .51 4-
(2-chl oro-phenoxymethyl ) -1Him dazole 4-
5_2%({1{1%?11;11%;%)%5 ﬁ)g{(%ﬁ%a[nfgfgé/r:d)lrﬁ%;ogymg] 1qa%18rlelen X-R'is CH, and Y-R%is S.
(3-chl oro- phenoxynet hyl) -1Him dazole 5

-4 2. 6-di | - phenaxymet hyl ). - im dazal e _and
R R PR T e e S Ftds ae
Saopalictdsrosphdngtsmifidreylhethglp-ar-shidgzdl® cl ai m 1, wherein

F e B ale R s b R On s are 4.

-2 naf(t2hdéd-Grydsupfaeylyieh yhet Hyitdidazdldarni dazol e 4- [ 2-

2- net hoxy- phenyl ) - ]. -.1H i m dazole 4- [2-
e dRoPRER R e el acor e 4[5
(3-fluoro-phenyl) -ethyl] -1Him dazole 15
4-[2-(3-trifluoronethyl-phenyl)-ethyl]-1Him dazol e
40. A 2rocés3 fargtrmxytiquhafivpnpoued hyf fprmdleH | wihidia polcess4ompPises
(4-chl oro-phenyl) -ethyl] -1Him dazole 4- [2-
( 3, 5a)dlephdtertmeprompopndef fyrhijula 1H i mi dazol e
5- phenet hyl - 1H-i m dazole 20 4-(2-mtolyl-ethyl)
-1H i m dazol e or 4- [2- (2, 6-diJaret hyl - phenyl) -ethyl]
-1H i m dazole. 4. Conpounds ofiformula | according to
claim1, wherein X-R is (ﬁll'zlxa\ﬁHArYi s - CH(| ower

al kyl ). )(k
R/J

to a compound of formula

wherein the definitions are as described above, or

b) hydrogenating a compound of formula

9 L
OO

Ar R
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25 5. Conpounds of fornmula |I according to claim4,
wherein the conpounds are

wa2qogopeenyl - butyl ) - 1H i m dazol e or 5- PCT/EP2007/063585

(2- phenyl -propyl) -1H i m dazol 30 6. Conpounds of
formula | according to claim1;” wherein X-R is CH2
and Y-R2 is O 7. Conpounds of fornmula | according to
claim6, wherein the conpounds are 4-

(2, 3-di chl or o- phenoxynet hyl ) -1H i m dazole 4-

{2 @ dundarfdopidaoxymet hyl ) - 1H-i mi dazole 35

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

4- (4-chl oro- 3-fl uor o- phenoxynethyl -1H i m dazol e 5-
(benzof uran- 6-yl oxynet hyl )N= 3

2008/ 074679 PCT/ EP2007/ 06358

4-o-tol yl oxynet hyl - 1H- | da oI»
4- (3- chl or o- phenoxynet, oIe or 4-
(2-fluoro- phenoxynethy -1~ g 5 8. Conpounds
of formula I according to claim1, }eln X-R is CH2
and Y-R2 is S. 9. Conpounds of formula | according to
akdadeprBtectiipercedndirtgte stpnpoundsmpoendef formula

(2, 3-di chl or o- phenyl sul f anyl net hyl ) -1-im dazol e 4-
(4-chl oro- phenyl sul f anyl met hy| l\ 5-net hyl - 1H-i m dazol e
10 4- (napht hal en- 2-yl sul f anyl NW!)-1H-i m dazol e or
5- et hyl - 4- phenyl sul f anyl ne 1H i m dazole. 10. A
process for preparation of/£§§§;unds of formula I,

whi ch process conpri ses éﬁ dBprotqctlng a conpound of
formula R2 1 Rx Y-Ar RNI15\ / Il to a conpound

\())vLerfel%er]rJ ils %s cﬁagﬁneg{ above and R” is hydrogen, lower alkyl or lower alkoxy, or

c) alkylating a compound of formula

AN Si —
/N/&N |
\
>N
HO
Ar IX

to a compound of formula

N Si—
/N/&N |
\
>N
~o0
Ar 12

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



RXY A RjHI wherein the definitions are as
descri bed above, or b) hydrogenating a conpound of

WO o00ait79 NN 20 Ar R\ / V WD 2008/ 074679 PCT/EP2007/063585
PCT/ EP2007/ 063585 -53- to a cgppound of formula NN Ar
R2 11-1 and deprotecting according to step a) to a

compound of formula N=~ N5 Ar R2 | 1 wherein Ar is
as defined above and R2 is/hydrogen, |ower alkyl or

| ower al koxy, or c¢) alkylatfyng a conpound of fornmula
O'"0S ~NSN\ \ NHKO I X to a conpound of
formula NS~OSi- N N\ N 0O]10 Ar 11-2 and
deprotecting according to stepra) » a conpound of
formul a WD 2008/ 074679 PCT/ EP2007/ 063585

wherein Ar is as defined above; or

d) reacting a compound of formula

5 and a compound of formula
ArOH X

to a compound of formula

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

N7 NH
,o\)_/
10 Ar I-3

wherein the definitions are as described above, or

e) reacting a compound of formula

Y
Ar = XI1

with acetonitrile to a compound of formula



- 54 HN1 N OAr 1-2 wherein Ar is as defined
above; or d) reacting a conpound of formula NN Cl -~
wXe0o0s®74amd a conmpound of forrmula ArOH X to a RPOIPRMATI063585
of formula N* N G~ Ar' /Y g 11-3 and deprotecting
according to step a) to a conpound of formula N‘NH
10 Arm 1-3 wherein the definitions are as descri bed
above, or e) reacting a co ounggof formula Ar~~ Xl |
with acetonitrile to a conpodfAdNOTNf or mul a WO
2008/ 074679 PCT/ EP2007/ 063585 - HO NIt N Ar Xl |
and renovi ng the hydroxy gseup~to asgfgmpound of
formula HN Kk N Ar 1-4 wherein Ar is as defined

above, or 5 f) reacting a conpound of fornula
and removing the hydroxy group to a compound of formula

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

Ar XIIT

with a compound of formula

to a compound of formula

and deprotecting to a compound of formula

NH

N

Ar 1-5

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



Br Ar xiii wth a compound of formula NH H2NANH R
O xiv to a conpound of formula O HNLR HN1~ N 10 Ar
wooosangdg7depr ot ecti ng to a conpound of for nul aPCIMER2007/063585
HN1~ N Ar |-5 wherein Ris loyer alkyl and Ar is as
descri bed above, or WO 2008/ 074679 PCT/ EP2007/ 063585
- 56- t] of formula NN C \ Z/
Xl Qgpga‘%ﬁggdnégo r?gng EIB)g%r{qurlu a Ark)SH X 5 to a conpound
of formula NN S Ar' /Y - 11-4 and deprotecting
according to step a) to a conpoundefNformula NNH
SJ---j Ar' 1-6 PN Q

le

XI
and a compound of formula
ArSH X
to a compound of formula
NN ‘
e
/
A -4

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

a

/

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

10 h) oxidizing a compound of formula
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15

wherein Ar is as defined above, or 10 h) oxidizing a
conpound of formula N'N SJ Ar' 11-4 to conpounds of

wo sz N N NN!I~\ O0~1S Ho O- - Ar' |1-5 PCT/BP2007/063585

11-6 WD 2008/ 074679 PCT/ EP200_7§.p_63585 -57 and
deprotecting according to step a) to conpounds of

f | . S | - - -
a5 2 anllaBhloMelil accaifiBid e plcomipolmad¥r ibinfuldl

a conpound of forrmula N*\NPG 5 Ar HIlxx to a conpound
of formula Wes- NPG Argh 11-7 and dggrgpecting
according to stig a) conpounds of flarfula WNH Ar~H
1-9 10 wherein Arvd.s/as described®ghoye and PGis a
common N- pr ot ectap'hg group;I_(;mc(I)rifAr esired, I<_:é)nverti ng
t he conpounds obtai ned i nto pharnmaceutically
acceptable acid addition salts. 11. A conpound of
woenel Ar is andeforediahgvet or cl ai m 1, whenever prepared by a
process as 15 clainmed in claim10 or by an equival ent

et hS qeducing a compound of formula

Ar IXX
to a compound of formula
Né\N/PG
/—N
A H 11-7

and deprotecting according to step a) to compounds of formula

N

N~ NH
/—N
Ar H 1-9

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

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

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

claimed in claim 10 or by an equivalent method.

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

5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol
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12. A nedi canent containing one or nore conpounds of
formula | and of 5-phenethyl-1Hi m dazole 5-

w@ 200plaateyd - propyl ) -1H i m dazol e PCT/EP2007/063585

1- (1Hi mi dazol - 4-yl ) - 2- phenyl - gt hanol WD 2008/ 074679
PCT/ EP2007/ 063585 - 58- 5 (2, 2~ di phenyl - et hyl)

P QAR PR Ty 1) 1 i davore. 4
Hi2phreolyl- ethylyﬂﬁeymeilamlb) -1H i mi dazole 5 5-(2-nethyl -
Gt T R
TR B R8T, Gazo e 10
A{QZthrdeﬂ[emwmeﬂt}éhbHWrﬁdmle) 1Hi mi dazol e and
gv#ulayé Rﬁe ﬁegﬁqylé’]zgﬁyl 1H i m dazole. 13. A

i cane aim 12 for the treatnent of
d@pﬂoﬁé@tynmthﬁ{iﬁ &nydazcdesor ders, bipolar disorder,

|on defli ci r.ac |v QY di sor der,
(?é:[s}s ré)llla?oxalr‘11%h Eysorlglers psychotl ¢ disor ders,
Mhbzthmleﬂgrhphenoxgmleﬁiy@gll&atmdhzskeasés Par ki nson' s
gme%ﬁﬁ eny suﬁex?ﬁr%%{ha ﬁelmdlasq‘gaiders Alzheimer'’ s

I Sea perten3|on subst ance
abuse and netabollc di sorders, eating disorders,

by Y PR Gl R RS RER gmswiognpier
afssndanl hipblan dlsdrcﬁﬂradentsoraﬁdic[tﬂiyf)elractﬁ\h‘qzrdlm‘rdémsiyess related
rrrgier ature 20

B I R e aa R S B igp S RaRspn s,
dﬁehse;a]ﬁerddegemmtde dgotders Aldheinid ’scliseh @l ¢pilepsypmegraine,
PRifeRant P g rate e lrSurad® e s At
ﬂiaBﬁaS d%a_bat_rib(mﬁﬁcijyhcaﬁghs Bﬁesgyli' Eﬁlﬁlipid)e’mﬂecﬂls@‘dtrs of energy

era | VI | r der,
SREBDEGh St sttty GishaRhaa ad b5 P Bo e Rpaer o
bome@stpivedtigbrdprsayledp arldtitdatlidazytBm, and cardiovascular

disorders.

14. A medicament according to claim 13 containing one or more compounds as claimed

in claims 1- 9 for the treatment of depression, psychosis, Parkinson’s disease, anxiety and

attention deficit hyperactivity disorder (ADHD).

15. The use of a compound of formula I and of
5-phenethyl-1H-imidazole
5-(2-phenyl-propyl)-1H-imidazole
1-(1H-imidazol-4-yl)-2-phenyl-ethanol
5-(2,2-diphenyl-ethyl)- 1H-imidazole
4-(2-m-tolyl-ethyl)-1H-imidazole
4-[2-(2,6-dimethyl-phenyl)-ethyl]-1H-imidazole
4-(biphenyl-2-yloxymethyl)- 1H-imidazole
5-(2-methyl-2-phenyl-propyl)- 1H-imidazole
4-(2-chloro-phenoxymethyl)-1H-imidazole
4-(2-fluoro-phenoxymethyl)-1H-imidazole
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1- (1H i m dazol - 4-yl ) - 2- phenyl - et hanol 30
5-(2, 2-di phenyl -ethyl) -1Him dazole 4-

W@ 20081010yl - et hyl ) -1H i m dazole 4- [2- PCT/EP2007/063585

(2, 6-di met hyl - phenyl) -ethyl] zJHimdazole 4-
(bi phenyl - 2-yl oxynmet hyl ) -1H1m dazol e 5-

- 2- hhenyl - yl) -1Him dazole 35
%%(@%%%h%ﬁﬁﬁdﬁﬁ%?qﬁw )-1Him dazole 4- (2- flu
&1(6-chphemphoxyyetetyll)- 1 Haikidarottazol € WO 2008/ 074679

%/6 ﬁﬁ%ﬁla/l gﬁéﬁ%@wem%ng drél%c(iﬁzole aﬂd

6 3neﬂh|jfle4f ph@mutfx%ﬂmbﬁlwl )H ibHdazviledazol e

%cc()rc%lg%fo (ﬂ%hng%orl e %%12 111%?- I m or C})II% t%agnent of
dq&essnbmnglmﬂy disardersl bfp@iartdltwrctmepanaoln defiafhygeractivity
g%%rg%rggfrgss Y lg{eol ésror%l?r ga:i W%%EIC 8%8{)1’(9 P OnSIZ(Sflé) I'él’ll%anXI et y
hgmekogmhl dasetayes Ehrkmsdés dlscsaisas elssfordeg@tﬂmhvd dsordéew S,
%fz%elmer S%l d| SOfp erSS alne CI%CI’ISIGI’I U DSTANCe gl?ls(e: gll’ld
1968588 PR ASoR & %I J&asE " Hely oaegenera I've
diembbﬁedrsordeﬂ adnmlgm()rdﬁrdldma’&‘& dlzﬂmnb emphcannogs abngty,
g?fsierdt ens'd?sn € et ance at{luset an a erel F 41 orders and
81§ % dhgLd F% I RO R T %1& ey gH Al S
mtfphcttmtofdnrody tediy@sathiye horgestasis) d:iamias ofl slsapr athelrcircadian

ns ti nd assimlation, disorders and
ﬁbﬁf'ﬁ &Jlg?asﬁlgaﬂl PYUAHEr at ure homeostasi's, di sorders

of sl eep and circadian rhythm and cardi ovascul ar

g@;@ﬂfb 11Bveezltlon as I]fereln-li)e?ore i ec?n as herein before

ki



