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WD 2007/ 085557 PCT/ EP2007/ 050443 -1 USE OF
SUBSTI TUTED 2-1 M DAZOLE OF | M DAZOLI NE DERI VATI VES

wab@7/085SENt i nvention relates to the use of chPOPBPWAT050443

of formula | aryl, § 2 hetarVl wherein R s
hydrogen, tritium hydroxy, éh%ho, | ower al kyl,
cycl oal kyl, lower 5 al koxy, hal ogen, cyano, | ower

al kyl substituted by hal ogen, |ower al koxy

substituted by hal ogen, phenyl, O0-phenyl, -S-phenyl,
optionally substituted by hal ogen, or is benzyl,
benzyl oxy, NHC(O -lower alkyl or pyridin-2,3 or

4-y| USRIOH SUBYHMOUERD 2y DRAOIE OFINED AAJNNE DERIVRITVES
i's hydrogen or lower alkyl; aryl 1s an aromatic group,
sel ected from phenyl, naphthal en-1-yl or

map pthal tamvedtivh relited @rtyik ubsSofaBmpoa s dffogholdp,
containing at |east one O, Nor Sring atom selected
fromthe group consj:sting of pyridine-3-yl, pyrazolyl,
benzof uran-3-yl, 15 be&nze ,~Q?N4-yl, benzof uran-5-yl ,
benzof uran-6-yl, benzotura -7\¥E§$gthiophen-2-yl,

t hi ophen- 3-yl, benzo[o‘%ﬁﬂophén-s-yl or indol-3-yl; n
is 1, 2, 3, 4o0or 5 whemrnis 2, 3,14 or 5, R may be
tAeregpme or not; the dotted |line may be a bond or not;

and to their pharmaceutically active salts for the
Br epatsdvieeenftriga. 8sthony.anfipe. loper alkd, ayelealkifelotven

depr egkb N hadBe], 8lahodioRE IRYSubRitRRE AN hdic3eE d8er alkoxy
attention deficit”™ hyperactivity disofder,

st r essubsEiuAedly ilagendphanyl, 65pberol.i-&-piesydr ddiosallyich as

schi ZQuifigRtPyy hd16HN0b G bERy, BLSRRARES i Tkyl

Parkinso&'s di%eas%%’neurodéﬁeneratldgﬁggggﬁgz?gl3@8%

as Abyhdnrkt ost-glisease, epil epsy, migraine,

yper ' ngg and netabolic disorders

gych ggﬂggggﬁﬁﬁg?igrdg§¥%.didbetes, di abetic

Bonpl isdedraess or byesiatkyls dysl i pi demi a, 25 disorders of
rg | I i [ de and

T O PnoHER 4B ARoRd ol PR ot aeh Aor

di sor deptshden-gtydep and circadi an rhythm and

ﬁ@tﬁfyl QUARASEYhAfic gl%'uﬁ Pcroqgiﬁin g at least one O, N or Sring atom, selected
from the group consisting of pyridine-3-yl, pyrazolyl, benzofuran-3-yl,

benzofuran-4-yl, benzofuran-5-yl, benzofuran-6-yl, benzofuran-7-yl,
thiophen-2-yl, thiophen-3-yl, benzo[b]thiophen-3-yl or indol-3-yl;
n is1,2,3,40r 5;when nis 2, 3,4 or 5, R may be the same or not;
the dotted line may be a bond or not;
and to their pharmaceutically active salts for the preparation of medicaments for
the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-related disorders, psychotic disorders such as schizophrenia,
neurological diseases such as Parkinson’s disease, neurodegenerative disorders such as
Alzheimer’s disease, epilepsy, migraine, hypertension, substance abuse and metabolic
disorders such as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.
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WD 2007/ 085557 PCT/ EP2007/ 050443 -2 Some of the
conpounds disclosed in fornmula I are known conpounds,

waoleacnsssst for exanple in the bel ow nentioned PCT/EP2007/050443

references, or are enclosed in,public chenical
l'i braries. Conmpounds of exanplés 1- 113 and 155 - 223

e P R AR 00 D RS Bl

dessobédafioe dxanede pt dnﬁb_eKOWAA_Eist)qneésﬁemhaftSI gr droencl@saiRin public
Eﬁ%?m&hfi‘%?dh?eé'c&hl? s%Bf rtﬁ)qg’s 1( Se[oLoN B, 22t3 are ne
nor epr nepnhrine,” ~epinepnriie,” dopam ne, Y
pl ay i npbhiaab¢enrfohiedthas thme:omptonathswﬁ fbtneu]s Iihave 4 gce)d

|
N S L N
and reu pTthdaﬂfca]dJ‘io geaﬁc&a)sieesaﬂ‘serotdrgmtﬂqrepm@]irmle_ed. An
LB IAPSSR Rl B b TR o BRI Dy 0o
t}mctentrmtamyl ppap]mhhgarmajs sgerdli[ ti. Fheir pyirtindsis aAd secagedas

eno € led
G sy g R B
ohldsiccah thei le)@ismf bicamia amlm@gakmbvngtoshermqtommble for the

Igi‘?er cp gram H]lt on un b%?@lygﬁqlaeny+§§% Gt rﬁ!l(lﬁrgs 2153 g rsecopd classe
aﬁﬂd«»gémmamrm&; ccmmlmblinlde,yhmceqj]eésmds ammet hEAsr}mg’rﬁlcamﬂly
Qus ener a .
STELE e P RS hio TR et RGP R e g s
RaRBIlhNKedizi®onY ah TUS iRSVd- %&ﬁmﬁledﬂi?ﬁ&@ﬁ&h&h&%e
schi zophreni a and depression | or ‘ot her
HoPlaMERO¥E! oqtaranzne.anditgy ad@preémt in fggeameaiign pgrvous
%’s&ﬁ{ Qt%eneﬂillﬁ [oRleP fevEl@ E’}{iﬁ%ﬁh‘%smdf %[o@hlﬁé hhirfes g]s ease,
subst ance abuse 20 and eating di'sorders ,9]. For a
| ongThé¢ingdysregnlagioa dias b%enrhé@é%t%v%wﬁaaS>@h1a§r10cfé&6@ses like
%% RESiZad J%??é%gon ﬁﬂ%f’&@h@@édnﬁﬂ%rﬁ ‘M{@Eﬁ’entlon deficit
hafflnlt binding sites in humans
erestiisy Qiserenimsizranandiche, Riskpeon ﬁgns@ase,tsnbstance abuse
Qﬁ@gﬁggﬁ&g&&gi ®ffects of TAs were believed to be
nmedi at rough the well known machinery of classi cal
25 bFogeleng tige ﬁésﬂpe@f}c escerriers hadioghehden g yporbpsized based
[)I? laﬁﬁ%ﬁmcaﬁl? Bis&'eté }ﬂglhta in 15/ TAMRER ?%n&r in Qﬂe CNS of humans

Crossreac hei'r receptor systenms [9,12,13].
Tid gthey mmxm%mbl@dl 1].sAagpidin ghwrild ghamntaholpgiéaheéf@émf TAs

g@%&eﬁ% ibQ &eaiatéﬁﬁ?g ABURE kS0 nAARAYS ofl fss?g%\

] . . trace am rme associ ated rece ors
pipgamiy ammf:eﬂez cither gigearivsRhgis ieeasg.rinkhibifing th¢inedupdikagr By

pcsfs&g&gf‘?ﬁ?’s@it}?ﬁl%ir]rgce%ﬁﬂ%%t&ﬂs fRHSE3]. This view chan ged

significantly with the recent identification of several members of a novel family

of GPCRs, the trace amine associated receptors (TAARs) [7,14]. There are 9
TAAR genes in human (including 3 pseudogenes) and 16 genes in mouse
(including 1 pseudogene). The TAAR genes do not contain introns (with one
exception, TAAR2 contains 1 intron) and are located next to each other on the
same chromosomal segment. The phylogenetic relationship of the receptor
genes, in agreement with an in-depth GPCR pharmacophore similarity

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



10

15

20

25

30

30 (including 1 pseudogene). The TAAR genes do not
contain introns (wWwth one exception, TAAR2 contains 1

w0 pdoyosgssand are | ocated next to each ot her onp¢TEP2007/050443

sane chronosonal segnent. The phyl ogenetic
rel ati onship of the receptor g'enes in agreement wth

n.i - maco Iar|t ari
Ao Rl e Myated B pdets Mshtyk TR RER SR
Dﬁg 1AL BPAAN Stsh &% téé@ftﬁﬁhﬂe&@ﬂle[a%tlé oﬁMB’us' s in

|rst subcl ass of four genes. (TAAR 2007/ 085557

&?P@sws?sychesm)attﬁmn Q/ef{e:aﬁ%?r@gawwé%%%
Ewg%c@mlsé %ﬁﬂh%n sTcﬁ‘§ea§EC hhg@tn% hE4dRhe, \eh@n §®rders

srefjul ation TAs hown to contri bu t he
1

getabg 66V°@FrWﬁltBﬁ§f0rﬁI§é5% @@arrqsk@v‘a%b}gé@@#@ﬁlal for the

peMeRasbhsthetdi@ntckon deficit hyperacti VI ty di sor der,
subst ance abuse, Parkinson's di sease, grain

headABHE @ ARGTR Ahresd HEGESt te lr}?éftaé%@llelkéoﬂie%‘? afe% tigefgamine

hRetiebOr&eJDAR |igands have a high potential for the
treatnent of these di seases. Therefore, there is a

broad interest to increase the know edge about trace
Referricesiissdhei at ed receptors. References used: 10 1

Peut phutck\ Ay, AUIREAIRH. R199) N%Q&Qﬂanh!ﬁitfe@i E@Fﬁﬁ%ﬁ&m
I n Fundament al Neurosm ence (2nd ed n {a@grmnd
‘t}e@ts JL, and

Bl ooNfurpscince (Rarsdng (Zigmend, WMol dlgam, HE
L. R sqB&SLR,, erap> 93932%4 MERABEPFEr €SS, 2 ng, M L.

and L| cini o, Research and treat ment

dppr Beered I gh Ml@ (298] Researcirand trrgtmessaprogehes to

343- @lessidbr. BalREN. %WbsaAE 3¢3.38|.. (2001) Interactions
bet ween nonoani nes 13&put amat e, and GABA in

dchi Copter & aln@R0 Bvngairsiens hefiigen REPOUPHEH eatamate, and GABA
Toxi i‘ﬁ‘%lchlzéﬂhrel%§ 7ne%5&ndeﬁcé— Wit R P%}gm%lsﬁoxlcbl 44 28393)60;

Recent devel opnents in the pharnacol ogical treat ment

37 Pk, Roi Bivups 288D Regspgrelapnents fribeshighacpiogigal treatment
12, J38priksnds dlgba@ﬁcﬁéri @ﬂlgslnvgmé Dr%z@glirfl‘@ﬁ? ¢, R

52002) Neur osci ence of attention
ef i eatgllayppeFasand ifaynefks Br @892) N%omﬁ%w Jtigption-

endophien fht &%&Vlﬁhflsorﬁvthe%@hﬂ@ﬁﬁ'endgphen@i%eﬁ?J%t v, Neurosci. 3,
Usdi n, dler, M eds 1984 e Am ne

and ¢Heb 3.E§ra| n, Dekker; 7 Li ndermnn L: and Hoener, M
62008}dif\ £ GRAISISABC §1.1cBs {1 RLS BHIERir SR 188, Drkker:

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

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

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

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

11 McCormack, J.K. er al. (1986) Autoradiographic localization of tryptamine binding

sites in the rat and dog central nervous system. J Neurosci. 6, 94-101;
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novel GPCR famly. Trends in Pharmacol. Sd. 26,
274-281; 25 8 Branchek, T.A. and Bl ackburn, T.P.

W@ 2008355351 ace ami ne receptors as targets for POWEP2007/050443

t herapeutics: |egend, nyth anql4f_act. Curr. Opin.
Pharmacol . 3, 90-97; 9 Prenont, R T. et al. (2001)

1 g fcelusi ] t - -
121, Y10 8 DROLROR AL EhiEI AN F5R% g g s
and Buhe presmrct hnd Bbdencd AfagBonlimigh oaflhisennhipitpi3 Hjfe Sci. 44, 1149-
trypjagine 30 binding site in human brain. Prog.

Brain " Res. 106, 285-29 1; 11 McCornmack, J.K et al.
(3.98B)rkéuEM ambiddgrieep i, d_. X.od 888) Aatm paratofe effiegtp b harn plectamine,

gl gsgme%y{fﬁ{yhﬁlne Ond pe“zf‘aé&?gﬂl%i 811 %88@%%6% ggéa.}lg Mz uptake and

PCT / ﬁﬁ’ﬂﬁ@d’l/tﬁlﬁﬁngﬂ PhMb@l DypkThde. 185, (X988} Rel ease of
?4? n%ﬁﬁ@e%gl%n PYU3 al, ﬁ%(ﬁ)%% %n&c gﬁmﬁé’ asrs]gcm%d ?&#tg}s%rﬁ Str uc%?rally and

e presénce a sence
i nhifbn¢temally disen@cubladdljes diASvel Gllﬁ6telrlleod?ﬂftd<l&ceptﬁsl\ﬂen0mics 85,
and g?Q%gdu, L. X. (1988) Conparative effects of
anphefanine, 5 phenyl ethyl ani ne and rel ated drugs on
dopam ne effl ux, dopanine uptake and nazi ndo

E: 235 gcts of tEe pretsgn% mVCPEBB gse n]ovelrcomé)ou’nds g? fo%n]iglatl aéad the use of

m ne assoc
cc&np@nms&f fonmlst andctheir phhyn @adticafly a@tpttabhlshlys fdi gteimatufacture

f t
LR ATkt R 09 BRI S0} PRbREREbE e amine
h3v@Entd otreptoes, New epecﬁ‘mqompmdsdofaﬂﬁxgnmml the bcopndf folnmuhﬁletheir
d t h :
RoouFRRY S eiepient Tl & hefPain G- BEREREATHLbE Ry whiion and
fheir grbéudtioaats wetitas tfe wde stasesounes af amiuia lah fthemotnyroﬂ or
the t ted
b TR R OB 2 S BB AR Sy avcnton
d&idit&@pélacﬁuf}ailsdfédt steendlsted d&eﬂieﬁm p@ychoﬁmmsmdens Ruch as
cordance wt F inventi onoél ]? %1 Qr oduct.ion a
éﬁiﬂl%op EMhaUS gb“ra %%??ﬁ%gﬁﬁ%as ar BF‘?ﬂﬁ S He?liﬁ’éiege“era tve
dotdend such as AlZRsieRts OResE, dpilépﬁ;?&ﬁ%ﬁalﬁu mlypﬁsenswn substance abuse

g]fe @ﬁ?ﬂ%ﬁi‘pdl&%‘ﬁel %{1 g,ﬁlpeéﬁ g gll‘dtegﬁ gllakgt %g}a%etlc con’lphcatlons

sbds@s, sdyslqh&trﬁﬂ diksdeder snerpp ycﬁfsﬁtnlpclod laf @ agban BatBuc Bisaslers and

Bk Gr Doy lmresh Rk Bens R S ivS Obyed wghcligpgan hythm.

s tarapvicahetizerdess. di sease, epllepsy, m grai ne,
hypertensi on, substance abuse

The preferred indications using the compounds of the present invention are

depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity
disorder (ADHD).

The invention relates also to novel compounds of formula I

1

R

H
n N
@ &lﬁ\Rz
I

(R)

wherein
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and netabolic disorders such as eating disorders,
di abetes, diabetic conplications, obesity,

waolyalziogssdem a, di sorders of energy consunpti onPEIEP2007/050443

assimlation, disorders and r_T§I_f unction of body
tenperature honeost asis di sorders of sleep and

t
B oY B, IS S D STIRE By
pr eseakoxyn helngfmo nyaoelowge pkgssbsiytep by bhlogers lower alkoxy
Par k ' ' ' t
rypor SR e b IR RO R0 TSR AR 2y o
al so substiovel byclipunasis bénAyb bendyloxly, NRC(6)-1¢wdR)alkyNor

aryl N 30 wherein WO 2007/ 085557

PCT/ E@%%%%%rﬂl -5 Ris hydrogen, tritium hydroxy,
&hi nojs Hydweeen i ydydxy oo yavaralkyl;l , | ower al koxy,

Pal 0gg ygg&)%%ggsul‘%yﬁ%zﬁl kyl substi t ut ed by hal ogen,

ower "a ed by hal ogen, phenyl,
Geypheisyh areiBatih@oyp, selopted Groal plyenyk ubstthalat-delyl oy

haI ogern | enzyl, benzyl oxy, NHC(O -I1ower alkyl
&htﬁa& §2‘/5)’3 or 4- yl; R is hydrogen, hydroxy or

hemafd isalnlkaydmatideroup, dmyldanmg g at loast boaex, Nadrléydin g @&owl, sdlested

an argmatic un, S8l &Gt

napht ro etl&]l_ %%)}]lp C%hs1st1nagp% 1 1nep_g] Pyra}l/(ﬁylh nazPy ran- g %n

ar omabénzofirantg;yl dmntdumnn@tyhbeﬁ@ﬁ&hn{mﬁ Benzbfuoan- $y1,| ng
sel.ec [ ou

atom t f.rgm the 0 of ]
oyri difePhEIy %e% fign Zegl-i}}yl’, O P FD DRSS JPorthdol-3-y1:
benzofsur, 34”3,40)1’ 15; whena dBf 2Bahes, R mabb@ﬂmfsamam Goy! ,

BEeS e PR e o8P o - .y 1" hiis 172! 3, 4

aid o, thedn @hammndcsutzsallP active dailtSwitR thkaxclygionhef thafoflo@ing compounds

DY tert-butyl-2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole, Xylometazoline
2-pentamethylphenylmethyl-4,5-dihydro- 1H-imidazole
2-(2,3,5,6-tetramethyl-benzyl)-4,5-dihydro-1H-imidazole
6-tert-butyl-3-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-2,4-dimethyl-phenol,
Oxymethazoline

2-(2,4,6-trimethyl-benzyl)-4,5-dihydro- 1H-imidazole, Trimizoline
2-(2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2,6-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
2-(3,4-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
2-(2,3-dimethoxy-benzyl)-4,5-dihydro-1H-imidazole
2-(4-methoxy-2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-bromo-benzyl)-4,5-dihydro- 1H-imidazole

2,6-dichloro-4-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-phenylamine, Nemazoline
2-(2-methyl-benzyl)-4,5-dihydro-1H-imidazole
2-(2,5-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-trifluoromethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(3-trifluoromethyl-benzyl)-4,5-dihydro- 1H-imidazole

2-benzyl-4,5-dihydro- 1H-imidazole, Priscol, Tolazoline
rac-2-(1-phenyl-ethyl)-4,5-dihydro-1H-imidazole



15 the dotted line may be a bond or not; and to their
pharmaceutically active salts, with the exception of

wo b@7fgdsspwi ng conpounds PCT/EP2007/050443
2-(4-tert-butyl -2, 6-di net hyl - lg%n_zyl )-4,5-di hydro-1Him
i dazol e, Xyl onmet azoli ne

- n - -. di hydro- 1H-i m dazol e
%C%PQBE&@DQ%%?@%é%ﬁqy%‘ld%@gm hydr o- 1H i i dazol
scZB[ 1-(2-chloro-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole

-bert.- byt vl - 3- (4, 5=di. ovdHE 1 m dazol - 2-yl net hyl ) - 2,
e L
2-(¢-3; dh Giror iHrinipze b2 plnydth yiX pberdildiyide o- 1H- i i dazol e,

I | . ..

OB RSPy T RS o- 1141 i dazol e
2-( 2,66t tnahylerenz e byin)iddzdde di hydr o- 1Hi i dazol e 25

- 63, 4- di;C Qwbenzyl ) -4, 5-di hydro- 1H i m dazol e
%‘-(%%‘gmg.lhr}/gbg%%): ﬁgﬁ%ﬁﬁ*yﬁf 5- di hydr o- 1Hi mi dazol e
2-bedzyidthoniday16- di net hyl - benzyl ) - 4, 5-di hydro-1H i m da

ol e . 2:(2-bromo- yl )-4,5-di.hvdr o51H-i m dazol e
S B e e BB s et byt ) - pi
2mpphtiialee; 2- Nermtzyd 4, 5381h30ro- 1H-imidazole

-(2- et hyl - be | )z 4,5-di hydr o-1H | m dazol e
R R e Q. T i dazol e
2-beRzd[b]thlopbeodetlingthybéphzdihydrd; H-dinkdadele- 1H- i m dazol e

-{3-1trifl uor yl.- ben -4, 5-di hydro- 1Hi m dazol e
%’-tﬁlgﬁleg}}'-Elf?rg?tglgﬁ{l/’g?ddl}ﬁpﬁﬁ'@lzdgf Oel? Priscol, Tol azoline
3Shiopher23{(ylmpthghy b-dh yrb) 1 irbiddedly dr o- 1H i m dazol e WO

/ 085557 PCT/ EP2007/ 050443 | -
AT BB Sy VTR AAPAPE- 14+ 1 mi dazol e
p-dd¢-phenyldproRylg-Hl Sodia ygioe ity ipidizbigl |
24,5-di hydr o- I.m dazol.e
%@‘z‘?é@%ﬁ@?‘ﬁ%ﬁ?ﬁ&ﬂ%@ﬁl‘?a 5- di hydr o- 1Hi ni dazol e
20 4n&h okyhiygrhon dlék-il roliel achol) -25-dihyeatdiyH) infibeyd am ne 5

- (,2- chl oro- henzyl ) -4, 5-dj hydr.o- 1H i m dazol
SRt SRR s S B bt friRateoR
2ac(2( Bnaptreilby1-eazy)l-3,5dth ydro dazahilazole
ONSAYE 5 A L i9P2 A8 dro- 1H-imidazole
4-methyl-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole and
2-(2-methyl-naphthalen- 1-ylmethyl)-4,5-dihydro- 1H-imidazole.

Furthermore, 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.

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-
chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

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

as defined above and which is attached via an oxygen atom.
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2- napht hal en- 1-yl net hyl - 4, 5- di hydr o- 1H-i m dazol e,
Privine 10

wa@z20apasial en- 2- yl met hyl - 4, 5-di hydr o- 1H i m dazBd'EEP2007/050443

2- benzof uran-5-yl met hyl - 4, 5-di hydro- 1H-i m dazol e
2- benzo[ b] t hi ophen- 3-yl net hyl -4, 5-di hydro- 1H i m dazol e

2-t hi I h '

2 PSRRI Gl RS LS RE S wown
Ger(tdinGredi -hy darbod lekonms. dazol - 2- yl met hyl ) - 1H i ndol e

2- (1- phenyl - propyl ) -4, 5-di hydro- 1Hi m dazol e

2-(2 =

o (P TEraRy TR ek A MReRhica prdalpany tpoigyap ot
gwnplas defined above, wherein at least one hydro gen atom is replaced by halogen, for
e inCBEO@Yr. RN 8 £ oMl EBERY A dhe el hydro- 1HH T m
rac-2-(1-napht hal en- 1-yl - et hyl ) - 4, 5-di hydro- 1H-i m dazo

| e ih«t)tepmé'hyllog@";dlenetehwlomn%mﬂnhﬁydlrlomlfr—aridrbr@armda-e

4- et hyl - 2- napht hal en- 1- yl net hyl - 4, 5-di hydr o- 1H-i m daz

ol e @Hgterm ‘pharmaceutically acceptable acid addltlon salts" embraces salts with
2- (2- et hyl - napht hal en- 1-yl net hyl ) -4, 5-di hydro-1H1md

alpégaénc QrEitieragies. sydheasinydoshiosis aidenitideacicishlfurgesid.c
g]rlr HbRAS am@l éltrltc Q@ﬂdr fob@fid &%P@Mhﬁ&aa@ hfba Q&H OfFEfiSacid, succinic

dfor optical isofers. dition, all tautoneric
pad rigrtaric asohpotias- &uﬂfomramsil, a—toluamesukfolye agif @pfpaslded
by the present invention. As used herein, the term

" ov‘@fefé‘lréﬁ)’domﬁ%ﬁﬁ §6foPm ERTUCRI 8 036 ’E}ﬁ:' Lg;gtas d&Eribed above are
branched- chain group contai ni ng fgr om1 7 carbon

thoseravheradn apk ipdeeyl apd iy ptheéthwlhydmgepWr exggnple the following
ESRpEGRY! . n-butyl, |-butyl 2-butyl, t-butyl and the
1 ke. Preferred alk groups are groups with1- 4

édPhoHethylobanzylast. ud dlh?eﬂérlﬁll 3kl term "l ower al koxy"
Q!—‘%Q-Qﬁ 6%%%%’%\5‘2\%)94 dilRrdliky | miqgsidue is as

abov IS attached via an oxygen

at(amletmﬁ@@wtbﬂéeswlpé;ﬁf@@971&@5@@@016- 7 As used
E?Q%'t 16t1£€t E6MzyHYLS-Q gm/d 1Hd1%ﬂ9£z%§ea sat ur at ed

car bo C I C group cont al nl ng - carbon atons. As

aééxftMéﬁemepﬁémeﬂ}rﬁ St @hﬂmaﬂﬂ(yrm%@let ituted by
SRS RS OUPANL gD, T ned above
rest bk, 3-fd4methy1 phenyl)-ethyl]-4,5-dihydro- 1H-imidazole
2-(3-bromo-2,6-diethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(4-methoxy-2,5-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-bromo-4,5-dimethoxy-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-ethyl-benzyl)-4,5-dihydro-1H-imidazole
2-(2-chloro-6-methoxy-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-cyclopropyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-bromo-6-methyl-benzyl)-4,5-dihydro-1H-imidazole
2-(3-bromo-5-methoxy-2-methyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-chloro-3-trifluoromethyl-benzyl)-4,5-dihydro- IH-imidazole
2-(2,6-diethyl-benzyl)-1H-imidazole

2-(2,3,5,6-tetramethyl-benzyl)- IH-imidazole
2-pentamethylphenylmethyl- IH-imidazole
2-(4-methoxy-2,6-dimethyl-benzyl)- 1H-imidazole



10

15

20

25

30

35

5 exanple CF3, CHF2, CH2F , CH2CF3, CH2CF2CF3 and the
i ke. The term "hal ogen" denotes chlorine, iodine,

wé baonssse7 and brom ne. The term "phar maceut i caPCYEP2007/050443

acceptabl e acid addition salts’'y enbraces salts with
i norgani ¢ and organi c acids, such as hydrochloric

( It fyr phosphori ¢ aci d,
gic(?ﬁjr%&a iéc&le?@lqjen c?%lt“ﬁ%%gh c acid, maleic aci d
ad e dethgl dtriserbenzyle I HOmaddzdle tartari c aci d,
[ I u I [

TR BRSOl R i 1 a3 HRPES ) fagé‘%ﬁﬁ?%%tﬂ%%ﬁw
ﬂlrpenutmtla;éplc&msbmatbﬁdﬁl 2dowdrai H- mmm wherein aryl is
panl e ARyl 8 LR 4 SRRV i PAR T exampl e the
B-té12, bﬁtyllﬁe(télt@ftiﬂllyérczyH)mAdfzoﬂiZhljmctdxym&4 dindeth gl ghendb
@)_x &a%ﬂ e 6-met h
OX enzyn) 4, 5-di hydro- 1Hi m dazol e
2—(22 tretohak yl- t&nnﬁt Hyd+ dlhgdmylH—muc&queh"yldmdzo]ihlgi m dazol e
25 Bt 108 BN R DB gzl nyelr o- 1T mi dazol e
B2 Sefictdpyd- bdmy]z)ylj dm,yﬂfodilHyldnd)asz i m dazol e

|ch d|h 0-1Hi m dazol e 20
zég%'zdgf}%or(oZ Z?ﬁl f?ﬁ%lyh eny1 ld%zt Lyl] 4, 5-di hydro-1Hi
m(ﬂﬁzdlhxethoxy—benzyl) 4,5- dlhydro IH-imidazole

é (gl mfp[floxy—2% : £ Jthy E&llz_ygeépg)ég}?ydrd Spdiugrgs 1h i m dazol
2+ R bromb ey yl 245~ dih plrohyH -ilbédazyle) - 4, 5- di hydr o- 1H i m da

| ) .. . )
3 e 4 s dre Kb 1y el e - ghsy ey Nemeeglpe
@4(@4&H(rﬂethjzlhﬁ}dnzjd}é—ﬂﬂyin)lddz(ﬂe di hydro-1Hi m dazol e 25

330 SR SIS o B ol o

2-(22hhiroreeiode rbeh ) - 4banlzydr)> -14]-mdliabyldr o- 1H i m dazol e
ﬁ,l ég?ﬁqrgrﬁ% gleﬁFﬁlﬂ) %rl) 4, gl'%t h}%iro Qﬁnznsfldzlzo%é 5-di hydro- 1Hi
2-(3-2h&Jnb-@r @h B-8-flu btoupdnaptd Hherz yH ) imdd &roth hydr o- 1H- i
TG B Bt SheM) I BUR YL | i carol 6
2-(pendiedel hyﬂdﬁlh@(yyﬁdﬂeylbk%b- d.]hlydhm- tHazplidazole

S SR o AL by - 0 1 dazol o v
2-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
2-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole or
2-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.

Preferred compounds of formula I for use as described above are further those, wherein
aryl is naphthyl and R is as described above, for example the following compounds:
2-(4-bromo-naphthalen-1-ylmethyl)-4,5-dihydro- IH-imidazole
4-tritio-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole
2-naphthalen-1-ylmethyl-4,5-dihydro-1H-imidazole, Privine
2-naphthalen-2-ylmethyl-4,5-dihydro-1H-imidazole
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2- (3-Dbrono- 2, 6-di et hyl -benzyl )-1H i m dazol e
2-(2,6-diethyl-3-tritio-benzyl)-1H1m dazol e

wQ@2q04n8®51 - but yl - 2, 6- di et hyl - benzyl ) - 4, 5- di hyBeDERI0T/050443

I dazol e, Xyl onetazoline 9.
2- pent anmet hyl phenyl net hyl -4, 5- “di hydr o- 1Hi mi dazole 5

36208008 P HR AR Wb B2 nchafs ikt | m dazol
B‘(ﬂﬂn‘“hﬁm%l’“lﬂ&lﬂ(nérlSlrm¢thy1d14cﬁr<1iﬂdydm tazolidolel met hyl ) - 2,

i(ggr@%x? rﬁr? ﬁdaFOI %ﬁ?ﬁgﬂ)ﬂc}ﬂﬁerﬁg 0011ﬁi m dazol e,
I{(ﬂ{hrqmbrmhthalen 2- ylmethyl) -4,5-dihydro-1H-imidazole.

2- (2, 6-di net hyl - benzyl ) -4, 5-di hydro-1Hi m dazole 10
2- (2, 6-dichl oro-benzyl)-4,5-di hydro-1Hi m dazol e

CoPodndl @i’rfbnnmlaﬂié@lzlyb ysedgsSlestirivyd nlpovEHvhereiddwetlrg is benzofuranyl,

5- di hydr o- 1Hi mi dazol
%“”(a% ?Pe?ﬁﬁ *ng%cg.%ﬁe%&s aﬂ%enzlyl 3/205 di Ih;/ndrg-zgl—fi m da
ZQVenetByl(l&nboﬁumﬁgfhngthylam Sdithiytned tld-ifitiHdzoledazol e 15
% l’gg tﬁhll % ﬁllrs{n—?—ylmetﬂylsj 405 &Jﬂ_{-ydrrg ﬁqzlgllldazo | met hyl) - ph
2b(eﬁzo¢uﬁmﬁ ylmait]hly;uél—iadﬂmif@ 1HHniidddEzol e rac-2- [I-
- b | - dro- 1H dazol

5 bRy BIBR BN 18 ARG o- 14 m daol €
2-beBzafhtanr Byl bh vided- h;liydhzemﬂylhjlddlz,ofe— di hydro-1Hi m dazo

20 . .
DR sty G B BUARHS - 4, 5- i hydrro- 11 m
BdaZmd:thoxﬁbc(nzpﬁmﬁ Styipkeh3hf4, Mﬂgfdbemﬂyin)ldaztdlé on dazol e

2, G- di 1H d
R U R U R G e L e B
2-(4- et hoxy 2, 6-di ethyl -benzyl)-1H i m dazol e 25

3- -2, 6-di.et hyl d .
B Ry TS DR B 4 PR S Sitap s iophens.
2re(aboprefeetd\Buck c@hpomxis-abenzy| ) 1H-| m dazol e or

é(é%eé V%%e%ﬁgn%b%ﬁgg%oﬁn%g}yﬁuﬁ{g d%h @sgnaé j%scrl bed

aljoMe- ﬁtfn@etﬁﬂrtht@lheﬁnoﬁmethmaleumdﬁb},el i's naphthyl and
56#’88@%2 y? t'hble?Haancféfazolfor exanpl e the foll ow ng

2-thpheroopAmapht-hal dnydte VilHh ivkgle 45 5- di hydr o- 1H-i m da
398 phen-3-ymethyl-4,5-dihydro- 1 H-imidazole.

Compounds of formula I for the use as described above, wherein hetaryl is
benzo[b]thiophenyl, are also preferred. Such compound is
2-benzo[b]thiophen-3-ylmethyl-4,5-dihydro-1H-imidazole.

Compounds of formula I for the use as described above, wherein hetaryl is indol-3-yl are

also preferred. Such compounds are
3-(4,5-dihydro- 1H-imidazol-2-ylmethyl)- 1H-indole.

Preferred novel compounds are the following:
- Compounds of formula I, wherein aryl is phenyl and R is other than hydrogen, for

example the following compounds
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4-tritio-2-naphthal en-1-yl et hyl -4, 5-di hydro-1Hi m daz
ol e 2-naphthal en-1-yl net hyl -4, 5-di hydro-1H i m dazol e,

w@Er007i0855535 PCT/EP2007/050443

2- napht hal en- 2-yl et hyl - 4, 5-di ﬂydro 1H i mi dazol e WO
2007/ 085557 PCT/ EP2007/ 050443 129

3:(6 % ATEh PORL RN B B hiTRED ) - 4, - di hydro- 1+ m
2-(pat Wh‘ylbth”apmm)em “Hilyldne ] by Iy iddzde di hydr o- 1H-i i d

I
%?lf‘?%?%’fyﬁ?fé?%@yﬂef‘ﬂ% o(?ﬂ%drol =5 11F?yd[a)zonapht hal en- 2- ol
21(2-ethyl-6-methyl-benzyl)-4,5-dihydro- 1H imidazole
t;hal h i hydro-1Hi m da
Eé?%ﬂ%lgs"g%ﬂ%‘gﬂ %% 32? 45(-)%/]}&?/?% ?ﬁf%l%da?%e use as
aééﬁrdldddroab@wl) Ahdihgidro-hdtiarigdzoles benzof uranyl, are

B PR S S S SRR S 1pimidazole 111 g

Az 8ib@omo-2,6-diethyl- benzyl) -4,5-dihydro- 1H-imidazole

21065 L Yh s ORRZALI AN -4 TR N sy o- 14 i d
2-(Denambut, didetybrebéngyh) 4, Sdihydyetil H-ibtidazvicdaz ol e
SRR AR SRR RGN Gr 0 111 1 m daol o
2—(Be:hmmﬁcmnth4;xy4bmztyh)y4l SM@ddohyﬂrmtdiwle m dazol e
%a(é %r%%)i benzy% fé"dﬁ‘lydro ﬁl 1m1(t11 zo} 4, 5-di hydro-1H-im

2—(bemzmbhfr aretd yhmgdl)hzys—dﬂ;ﬁrmmydnﬂaﬂd-}bi m dazol e

r.ochl o r the use as
SO R e T REME b aPy T Bro ARG > ar o
QJ(SQ:hIITref?)efrﬁhdror&.thhl lﬁnmmw[ﬁsism d®- 1H-imidazole
g(%%q%%tgwtgé mgls rpﬁ =thio hen 3-yl net hyl) -4, 5-di hydro- 1H
2-((2,3 - Eetﬁamdnfqﬂl’myhzﬂ)hmphﬁmaﬁ}eyl nmet hyl ) - 1Hi m dazol e

H%ﬂ@aglf“&"ﬁﬁﬂwl{ gﬁlﬂ%%?loell—l-l m dazol e or

2—(tlhnabh:qn28 Mnﬁﬂltyhyénzﬂd)a-}mlrhydﬂzolell—l-l m dazol e. 25
he, use as descri bed above,

ound f fornul a.l .
é?‘??o g}e)'}lil lrgénZWeNgolflﬂjﬁqzﬂ {%phenyl, are al so
pr(efoedietagll- 3-Gitgh bewsypoLidmiidazdebenzo | b]

peptems L LN ot S arend el e e
wierdaidrolteioddHeniyg) - )5ctiihydBoVIIH-&h&lazole
2-(3-chloro-2,6-diethyl-benzyl)-4,5-dihydro-1H-imidazole
2-(3-chloro-2-ethyl-6-fluoro-benzyl)-4,5-dihydro- IH-imidazole
2-(2,6-diethyl-3-fluoro-benzyl)-1H-imidazole
2-(2,6-diethyl-3-methoxy-benzyl)-4,5-dihydro-1H-imidazole
2-(2,6-diethyl-4-methoxy-benzyl)- IH-imidazole
2-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
2-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole or
2-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.
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3-(4, 5-di hydro-1H i m dazol - 2-yl net hyl ) - 1H i ndol e.

wor@i7esssetl novel conpounds are the foll owi ng: PCI/EP2007/050443

Compounds of formula I, wherei 2 aryl is phenyl and R

is other than hydrogen, for exanpl e the follow ng
conpounds WO 2007/ 085557 PCT/ EP2007/ 050443 -10
2-(2,6-diethyl -benzyl)-4,5-di hydro-1Hi m dazol e
2Competihgd of f6rmelnlh, wherein aryl is naphthyl and R is as described above, for

-henzyl) -4, 5-di hydro-1Hi m dazol e
- et hoxy- 6- net hyl - benzyl ) -4, 5-di hydro-1Hi m dazol e

2-({DremhyiiaphSratemt hylmdikeyl 7 5) difiydrod] Hiyiahidrzale | mi dazol e

S SN e Vet S Hmidpls o o
2-(¢ 2; Bhghrofiltbimidaesiz3y)meth B)-daphyitialen-2Hbliomi dazol e
53¢ afomb #&&ﬁth%ﬁ%: 1PN a8t W ihnidazote.

2- (3-brono- 2, 6-di et hyl -benzyl ) -4, 5-di hydro-1H i m dazol

e

%gﬁgfpﬁhﬁso&‘ﬁffaﬁném‘ﬂ WREBH heRENZ YD dnzdrrardh B ALt | m da

2~(7 2ashgrendofrah-trptrhethyh Hendmlydlrod | B -idiidzdieo- 1H- i m daz
I - - b I

S B btk g S o ¥z

Z—Meﬁzdymobyhm}hylmeﬁdwy)ipmm idhifyzditeo - 1H—| m dazol e

23R RN Gl 1% 5 RN iR loflydr o- 1 i mi dazol e

2-beBzdfnomed-Fhmeh yieky dhydet-hilinéaold ) - 4, 5- di hydr o- 1H-

S Por bengo bt bRy R R S o- 114

m dazole 2-(2,6-diethyl- benz [)-1H i m dazol e

Z-b(eﬁzca‘uﬁmﬁé—vmaﬂaﬂémyiﬂryﬂeninIH)nidHoilarri dazol e

2- pent anet hyl phenyl met hyl - 1H-i m dazol e 20

2- (4- met hoxy- 2, 6-di met hyl - benzyl ) -1Hi m dazol e
2C08onodveiZpBnuliadt wiydreibdwwyyl)is thivphen datookmmple

? (Q%EZtrEﬁ&BQY&l %h%ﬁ 3)-§11% Fﬁ@l J L)rdid ToRz Qb Sl F aC- 2-
2423:5dirhyathg- t]alihﬂmeaﬁmIeﬁflyl) 1H-imidazole or
2:thBpR-9"Pn8m\ LHQ-R8EAYNE) - 4. 5-di hydro- 1k i m dazol e

The aryl or hetaryl substituted 2-imidazoles or imidazolines described in formula I of the
present invention may be prepared in analogy to literature procedures following the
pathways depicted in process steps a), b), ¢) and d) and in Schemes 1 to 8.

These procedures are described in following references:

[1] Tetrahedron Letters 1993, 34, 3255;

[2] Liebigs Ann. Chem. 1980, 2061;

[3] Tetrahedron 2002, 58, 9925;

[4] Tetrahedron 2004, 60, 9857;

[5] L Med. Chem. 1998, 41, 2243;

[6] L Med. Chem. 1986, 29, 1413;

[7] Bull. Korean Chem. Soc. 2003, 24, 1354,

[8] L Med. Chem. 1987, 30, 1482;



25
2-(3-chl oro-2, 6-di et hyl -benzyl ) -4, 5-di hydro-1Hi m dazo
Wb 2007/085557 PCT/EP2007/050443

2-(3-chl oro-2-ethyl -6-fluoro-benzyl)-4,5-di hydro-1Him

I dazole 2-(2,6-diethyl-3-fluoro-benzyl)-1H i m dazol e
(2..67 ¢} et - t -benzyl) -4, 5-di hydro- 1H i m daz

gﬂé%nzg%%ﬁ@g%%%ﬁﬁgﬁgggﬁéthoxy-benzyl)-1FLinidazole 30

PH| Biet h dkyt: Chéin dieat PYI4; HE162Y IndlMeremdbez 699, 42-341;

-et h oxy-2, 6-dj.at -benzyl) -1H i m dazol e
gﬁ%§Yggh§%rg%ﬁlg¥@1%¥é%%§l-benzyl)-lFLinidazole
P Zohemd Pletrivy By f- [98205x YoI8eimd Wy #iddik 1990028z 0l e or

- (2, 6-di | - 3- phenoxy-benzyl)-1Hi m dazol e. WO
5 é&&%ﬂd@%égg / EP2007/ 050443 -11 - Conpounds of
f onouba. Chehi@rgi43, 2480t i s naphthyl and Ris as

] et g #iBen. 31 ot hyl ) -4, 5-di hydr o- 1+ i m da

2] 8ynmesis 1999, 2138-2144; _ o
4-tritio-2-naphthal en-1-yl net hyl -4, 5-di hydro-1H i m daz
b\74 Tetrahedron Lert. 1998, 39, 2937-2940;

10 819 Gnedl. YA Rl an sdpZs2; Yoot 1Rk Ny ) - napht hal en- 2- ol
or

2- (1- br ono- napht hal en- 2-yl net hyl ) - 4, 5-di hydro- 1H i m da
zol eTpe prem%§g§n&fofff&rnmlh Rahd thesIhalRaddglidiylacdeptable salts
benzof uranyl, for exanple 10 '
@(@E@P%?‘X bpersshrdg kaaws iy theed t jarexamplegh ypigeessepidepribgd below,
%@h%rocesses comprise . L
2- (6-net hyl - benzof uran-7-yl net hyl ) -4, 5-di hydro-1Hinmd
azol e

15 2- betzdfastiagaroppreRrh9f foamglayi hydr o- 1H i mi dazol e
2- benzof uran- 3-yl net hyl - 4, 5-di hydro- 1H i m dazol e
2- benzof uran- 4-yl met hyl - 4, 5-di hgdr o- 1H i m dazol e 15
2- (4- met hoxy- benzof uran- 5-yl nmet iyl ) - 4, 5- di hydro- 1H i mi
dazol e or Z “Br
2- benzof ur an- 6-yl net hyl - 4, 5- dro- 1H i m dazole. -
Compounds of fornul a I,( ey.n \netaryl is thiophenyl,
for exan.p| e hetaryl Il
2-(2,4,5-trimethyl-thi ophen-
-im dazol e 20
Rith 2tldretifaini®d By forthilophen- 3-yl net hyl ) - 1H-i mi dazol e
or 2-thiophen-2-ylnmethyl-1Him dazole. The aryl or

hetaryl substituted 2-L4§¢Eﬁa§ﬂﬁ?bﬂi ifidazolines
2 1

described in fornula I

met hyl ) - 4, 5-di hydr o- 1H

to a compound of formula

( )n @ |-1
20

wherein R, RZ, aryl, hetaryl and n are as defined above, or

b) reacting a compound of formula



present invention may be prepared in analogy to
literature procedures follow ng the 25 pat hways
woe@7os®d7 i n process steps a), b), c) and d) aPOI/EP2007/050443

Schemes 1 to 8. These procedures are described in
followi ng references: [I] Tetrahedron Letters 1993,

34, 3255; [2] LiebigsAnn. Chem 1980, 2061; [ 3]
Tetrahedron 2002, 58, 9925; R\30# ] Tetrahedron 2004,

60, 9857; [5] J. Med. Chem 1998, 41, 2243; [6] J.

Med. Chem 1986, 29, 1413; [7 _ﬁ Korean Chem Soc.

2003, 24,1354; [8] J. MeH): 1987, 30, 1482; WO
2007/ 085557 PCT/ EP2007/ 05044 12- 01 Eur. J. Med.
Chem 1991, 26, 207; [10] Bioorg. Med. Chem Lett.
2004, 14, 6079 and Heterocycles 1995, 40, 841; [11]
sithiethylansizinine potgmdn 2483; [ 12] Chem Pharm Bull.
1987, 35, 1058 and Synthesis 1990, 78; 5 [ 13]
Synlett 1992, 647; [ 14l NCIHPEHR®eMI 1978, 43, 2480; |
15] Synlett 2004, 2803-2805; [ 16] Synthesis 1999,
2138- 2144, 17] Tetrahedron Lett. 1998, 39,
sogeompoiid ofdormuyla) 3 chem Soc., Perkin Trans.
12002, 1061- 1066. The present conpounds of formula I
and their pharmaceutically accht bie salts can be
prepared by nethods known in the t, for exanple, by
processes descri bed bel ow, My CHN pr ocesses conpri se
15 a) reacting a conpound of flormula Br Br aryl, (R
hetaryl 111 R)

wherein the substituents are as defined above, or

¢) reacting a solution of a compound of formula

R?
H N\T\I)S

with DMSO and oxalyl chloride in dichloromethane or potassium permanganate
10 absorbed on silica gel in acetonitrile or with Pd/C in toluene

to a compound of formula

wherein the substituents are as defined above, or
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15

with ethyl enediamne of formula HZNCH2ZCHR2NH2 Il to a
I

0
conpound of formula HN\WRz N aryl, (R)n hetaryl |1

wQ@btoomessei n R, R2, aryl, hetaryl and n are as Bel/EPBU7/050443

above, or b) reacting a conppy{pl of forrmula WO

2007/ 085557 PCT/ EP2007/ 050443 3R IiN aryl, (R
het afyl - WM e Lam. ne of fornula
mmﬁ%éﬁéﬁcﬁﬁéﬁ&ﬁ%%&g@n@%nd of formula HWNRz R N
aryl, (R)n hetaryl 1-2 5 wherein the substituents
are as defined above, or c) reagty Ra solution of a
conpound of formula HNRz R 1N \% (R )n hetaryl

1-2 with DMSO and oxal yl chl,gge Nn di chl or onet hane
or potassium pernmanganate 10 ahsorbed on silica gel

in acetonitrile or with P%C IR, 191 uene
( n hetaryl
IX

to a compound of formula

wherein R' is hydrogen or lower alkyl and the other substituents are as defined above, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The aryl or hetaryl substituted 2-imidazoles or imidazolines may be prepared in analogy
to literature procedures following the pathways depicted in Scheme 1 to 8. 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.

PROCEDURE A

Scheme 1

Synthesis of imidazolines and imidazoles of formula I wherein R!= hydrogen
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to a conpound of formula HNR2 4hetaryl N (Rnl1l-3
wherein the substituents are as defi ned above, or WD

w@aoe@d7/0885557 PCT/ EP2007/ 050443 -14 d) reduci NnBCBEP2007/050443

compound of formula HNRz R N HOaryl (R) n
hetaryl 1 X to a conmpound of formula H\WR2 R - N
aryl, (Ryn hetaryl 1-3 5 wherein Rl is hydrogen or

| ower Hal kyl and the other substityents are as defined
above i f. desired, converti@#g Bhe conpounds

obt ai_re nto ﬁbiﬁﬁceutlcal

pathmays d in Schene 1 to 8. The starting 10
materials are either commercially available, are

ot herwi se known in c ical literature, or nmay be
prepared in accordéﬁ@%owggﬁ%ﬂethods wel |k in the
e -and | ks B Y or e )

hydr ogep vwI2007/08555§dLCT/EP2007/05044-

TCCA, DBU

I-1 MeCN B

[15]

The 2-imidazoles of formula I-3-1 may be synthesized from the corresponding 2-
imidazolines of formula I-1 by oxidation as depicted in Scheme 1. Suitable reagents for
this transformation include an oxidant which is prepared in situ from dimethylsulfoxide
(DMSO) and oxalyl chloride, according to the procedure of Swern et al. [14]. The
reaction is carried out in a halogenated solvent, preferably dichloromethane, at low
temperature, preferably at a temperature between -78 °C and -60 °C. The reaction is
completed by treatment with an organic base such as triethylamine followed by warming
to room temperature.

An alternative procedure by which the oxidation of imidazolines I-1 to imidazoles I-3-1
may be accomplished is treatment with trichloroisocyanuric acid (TCCA) and 1,8-
diazabicyclo[5.4.0]Jundec-7-ene (DBU) [15]. This reaction is carried out in an aprotic
polar solvent, preferably acetonitrile, at a temperature between -20 °C and +30 °C,
preferably room temperature.

The 2-imidazolines of formula I-1 may in turn be synthesized from an aldehyde of
formula IV in two steps as depicted in Scheme 1. In the first step the aldehyde IV is
treated at ambient temperature with a reagent prepared in sifu from tetrabromomethane
and triphenylphosphine in an organic solvent, preferably dichloromethane, below
ambient temperature, usually between 0 °C and 1 0°C. In the second step the resulting
1,1-dibromovinyl derivative of formula III is reacted with ethylenediamine, or a
derivative thereof bearing an additional substituent R?, in dichloromethane at ambient

temperature.
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roomtenperature. The 2-im fnes of fornmula I-1
may in turn be synthgsized froman al dehyde of
f or pul IVintvvos-!-ig%Egdepicted' S 1. In
t he FT?%t step the al dghyde IV is
NH, a) ZN . _
/O®O\ . R"Li or R"Li )
hetaryl O— I
Y pTsOH, toluene —0 @ THF, -10°C
r.f. [1]
Rl
N HCl in THF
_— L] R"
" J R" R
R"ary! rf. ¢) @
hetaryl
Rl
Rl
15 a) pTsOH, toluene, rf, 40 min,

b) 1.1eq.R”Li, THF, -10 °C, 2 h, followed by treatment with R’”’Li, or in case of
R” =R’ 2,3 eq. of the corresponding Li-compound, THF, -10 °C, 2h,
¢) 4M aq.HClin THF, rf,2 - 4h.
R’,R” and R”” are lower alkyl, cycloalkyl or phenyl. The substituents R” and R™ are
20 always in the ortho and ortho’ position on the aryl or heteroaryl ring relative to the

aldehyde functionality.

Alternative preparation of the starting material (aldehvde IV)

Starting aryl aldehydes or heteroaryl aldehydes of formula IV bearing substituents R” and
25 R’ 1in ortho and ortho’ position relative to the aldehyde functionality may also be
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15 a) pTsOH, toluene, rf, 40 mn, b) 1.1 eq. R'Li,
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phenyl . The substituents R* and R .. are 20 % ways in
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al so be \WWO 2007/ 085557 PCT/ EP2007,050443 - |17 equiv. R"MgX
synt he®i%edf of Ptk RY'X Bt Shedig eact | qnsgequete:
depi cted i n Schene °3%[ 18X e starting matleriallfifs
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R’ is lower alkyl, cycloalkyl, lower alkoxy, halogen or phenyl, R” and R are lower alkyl,
cycloalkyl or phenyl. The substituents R” and R are always in the ortho and ortho’

position on the aryl or heteroaryl ring relative to the aldehyde functionality.

Alternative preparation of the starting material (aldehvde IV)

Starting aryl aldehydes or heteroaryl aldehydes of formula IV bearing alkoxy or aryloxy
substituents may be prepared by the reaction sequence depicted in Scheme 4. The starting
material is the corresponding hydroxy-aryl aldehyde or hydroxy-heteroaryl aldehyde, or,
where these compounds are not available, the corresponding methoxy-aryl aldehyde or
methoxy-heteroaryl aldehyde may be used. The methoxy-aryl aldehyde or methoxy-
heteroaryl aldehyde may be transformed to the corresponding hydroxy-aryl aldehyde or

hydroxy-heteroaryl aldehyde by treatment with a Lewis acid such as boron tribromide in



25 30 Schenme 3 WD 2007/085557 PCT/ EP2007/ 050443 -
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W 2007855TsOH, tol uene heteroaryl [16] R R PAT/EB0Y050443
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[16] [16] z O CTHE O C - refFux Bu 1 equiv. RwWgX Bu

2 e el Do P B et B g g gl oy them e
ellyloted tbygreaphgnt onthsd base grefetably cesium carbonate, and an alkylating agent
such as an alkyl halide, in an aprotic polar solvent such as N,N-dimethylformamide, so as
to afford the desired alkoxy-aryl aldehyde or alkoxy-heteroaryl aldehyde. Alternatively,

5 aryloxy-aryl aldehydes or aryloxy-heteroaryl aldehydes may be obtained by reaction of
the corresponding hydroxy-aryl aldehyde or hydroxy-heteroaryl aldehyde with an aryl
boronic acid in the presence of copper(ll) acetate, pyridine and 4A molecular sieves
according to the procedure of Evans et al. [17]. This reaction is carried out in a
halogenated organic solvent such as dichloromethane, preferably at room temperature.

10
Scheme 4

BBr,, CH,CI,

aryl

heteroaryl

R"™B(OH),, Cu(OAc),
pyridine, 4A mol. sieves.

CH.CI, [17]

for R"" = aryl for R"" = alkyl

R” and R are lower alkyl, cycloalkyl or phenyl. The substituents R” and R are always
in the ortho and ortho’ position on the aryl or heteroaryl ring relative to the aldehyde

15 functionality.

20
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2-Imidazolines of formula I-2 can be prepared by reaction of a nitrile of formula V with
ethylenediamine or a derivative thereof bearing an additional substituent R*as depicted
in Scheme 5. This cyclization with a diamine II can be conducted by heating a diamine
mono p-toluenesulfonic acid salt with a nitrile in the absence of additional solvent at a
temperature between 100 °C and 250 °C, preferably between 140 °C and 240 °C, for
several hours, preferably 2 to 6 hours, or by heating a solution of the nitrile in an excess of
ethylenediamine or a derivative thereof (R* = lower alkyl) in the presence of a catalytic
amount of sulfur, preferably 10% to 50%, in a sealed tube under microwave irradiation at
200 °C for 10 to 60 minutes, preferred 15 to 30 minutes, or by reaction of a complex
preformed from trimethylaluminum and ethylenediamine or a derivative thereof (R* =
lower alkyl) in toluene below ambient temperature, preferably at 0 °C to 10 °C, with a
nitrile in toluene at reflux temperature for 4 to 24 hours, preferably for 16 to 20 hours.
2-Imidazolines of formula I-2 can also be prepared by treatment of a nitrile V dissolved in

an inert solvent like dichloromethane and a lower alcohol, preferably methanol or
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PROCEDURE C

Preparation of imidazoles by dehydrogenation of imidazolines

Scheme 6
a) [4]
2 b)c[):0] R
N R N
. r/N)/( S . l/N%(
H H
l-2 -3

a) 1. DMSO, (COCl),, CH,Cl,, -78 °C, 20 to 30 min., then addition of imidazoline in
CHCly, -78 °C, 50 min., 2. NEt3;, warming up to rt;

b) KMnO; on silica gel, MeCN, rt, 16 h;

¢) 10% Pd/C, toluene, rt, 88 h;

The 2-imidazoles of formula I-3 are prepared by dehydrogenation of the corresponding
2-imidazolines of formula I-2 as depicted in Scheme 6. Three procedures described in the
literature have been used for this transformation, the Swern type oxidation (a), oxidation

by potassium permanganate (b), and catalytic dehydrogenation (c).
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be prepared by reaction of a niTrile of formula V wth
et hyl enedi am ne or a derivative thereof bearing an
addi ti onal substituent Was depicted in Schenme 5. This
cyclization with a diamne Il can be conducted by
heating a diam ne nono p-toluenesulfonic acid salt
with a nitrile in the absence of additional solvent at
a 15 tenperature between 100 C and 250 C, preferably
between 140 C and 240 C, for several hours,
preferably 2 to 6 hours, or by heating a solution of
the nitrile in an excess of ethylenediam ne or a
9 b'dﬁﬂ hereof (R2 = I ower alkyl) in the presence
ic anmount of sulfur, preferably 10%to
Bf¥¢faraition @f serdhaded hitrelditivdierf aniN-povteated intidadilat i on at
200 C for 10 to 60 mnutes, preferred 15 to 30
m nutes, or by reaction of a conplex 20 prefornmed from
trimethyl al um num and et hyl sshegiedm ne or a derivative
thereof (R2 _ Ilower alkyl) in toluene bel ow anbi ent,
tenperature, preferably at 0 Cto 10 C, with a N/)gR
nitrile inRtgl@ene at reflux teppenatiye f ORg 19,24

2

hours, preferably fd:fé%@ to 20 tsain g8 ¢ 2- | fiUazol Hnes

of formul a A-2\can al e p r eatfent\ of a
nitrile®k I vedPGifH\//an i n@ifsd%gjomnt (P '

di chl oronet\hané and a | ower al cohol, preferab

met hanol or WO 2007/ 085551 PCT/ EPREI07/ 050443 - 2XX

et hanol, with hydrogen chloride gas in a Pinner type
reacti on which provides an - date. Reaction of this
product with_ethyl enediam pé “9or a derivative thereof

i n foil
in an al cohofy, ) pref erably” mift hanol or ethanol , at

anbi ent LerxpeLaf_uLaforo 24 hours leads to the 2-

i mdazol i ne. [13] (R)

I-3
PG is a protecting group such as CH(OEH),

wherein R' is hydrogen or lower alkyl and the remaining substituents are as described
above.
The 2-imidazoles of formula I-3 may also be prepared as depicted in Scheme 7. Direct
introduction of the 2-imidazole may be achieved by reaction of an aryl/hetaryl aldehyde
or ketone of formula VII with a metallated, preferably the lithium derivative, N-protected
imidazole of formula VIII which is deprotonated with a strong base like alkyl or aryl
lithium, preferably by n-butyl lithium, in an inert organic solvent, e.g. tetrahydrofuran or
diethyl ether, below ambient temperature, preferably at -78 °C. The N-protecting group
may be removed after the reaction is complete, for instance the -CH(OEt), protecting
group is cleaved during the aqueous work-up of the reaction. The resulting alcohol of
formula IX can be reduced by a Clemmensen type reduction with zinc foil as reductive
agent in concentrated aqueous hydrochloric acid at reflux temperature for 16 to 24 h. An
alternative procedure for the reduction of alcohols of formula IX involves treatment with

triethylsilane and trifluoroacetic acid in a halogenated solvent such as dichloromethane
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ofedi priettaatdy im0 €. CH2Cl2, -78 C, 50 rrin., 2. NEt3,
warmng up to rt; b) KMhO4 on silica gel, MeCN, rt, 16
h; «¢) 10% Pd/C, toluene, rt, 88 h; 20 The
2-im dazoles of fornula 1-3 are prepared by
dehydrogenati on of the corresponding 2-im dazolines
of forrmula 1-2 as depicted in Schene 6. Three
BROCEHDIFRISEdescri bed in the literature have been used
f,re t%!on rargl%lgrfr:rrtilvtaltlggs the Swern type oxidation (a),
per manganate (b), and
catal yti c dehydrogenati on (&hem28 30 WO 2007/ 085557
PCT/ EP2007/ 050443 - 22 5 PROCERURE D Preparation of

i m da@oNI es by addition of an N-protegted i m dazole
\ ~

\/N> H EtOH N PG = PhCH, SN

= e HZN_N\R4 M 10mn . R\, R’ 1) Na/NH, RA_\ R’
\ 2) NH,CI \
4 N-N_ or N—N_
R H,, Pd/C R

PG: Benzyl or other groups compatible with the synthesis
R3: alkyl

R4: H, alkyl

Pyrazole derivatives may be prepared by condensation of a B-dicarbonyl compound
bearing at the ¢i-carbon a 1-benzyl- 1H-imidazol-2-ylmethyl residue with an appropriate
hydrazine derivative. Debenzylation of the resulting pyrazole derivative is performed
either by catalytic hydrogenation or with sodium in liquid ammonia. The B-dicarbonyl

compounds may be prepared following procedures well known in the art.

Preparation of tritiated derivatives

Compounds of formula I, wherein R is tritium may be prepared from the corresponding
halogenated (chloro, bromo or iodo) compound, preferred is the bromo-substituted

compound, by catalytic hydrogenation with tritium gas.

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable

separation and isolation procedures can be had by reference to the preparations and
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mril{&)%&er n Ibglol\wgl{J gv%%s} (())tjhell &]S\Q@%ﬂe%lt ls(éf)ar 31%9 o% 1s%1at101h1i)rocedures

ooy lgy Qf&@@ltsesﬂs@fbef%ﬁ:dnlﬂaaenllc znlwwesaqf§blrbl@omp@padfe@f fagmula I can be
%@fﬁé@@lﬂ&@pg@d Direct 15 introduction of the

2-im dazol'e may be achi eved by reaction of an

aryl / hetaryl al dehyde or ketone of forrmula VIl with a
neltallated é)referabl the lithiumderivative,

2 of formula VIII which is
depr ot On%@&)ﬂﬂ)&dhd@ o§fofr§1'ﬂl% DA Badid &R @hkyé c&{veﬁéd’io a
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and the like, and the acid added in a similar solvent. The temperature is maintained

between 0 °C and 50 °C. The resulting salt precipitates spontaneously or may be brought
out of solution with a less polar solvent.

The acid addition salts of the basic compounds of formula I may be converted
to the corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.

The compounds of formula I and their pharmaceutically usable
addition salts possess valuable pharmacological properties. Specifically, it has
been found that the compounds of the present invention have a good affinity to

the trace amine associated receptors (TAARs), especially TAARI.

The compounds were investigated in accordance with the test given hereinafter.

Materials and Methods

Construction of TAAR expression plasmids and stably transfected cell lines

For the construction of expression plasmids the coding sequences of human, rat and

mouse TAAR 1 were amplified from genomic DNA essentially as described by
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BB bl RS RS R Fuk s SR Sl st T
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manufacturer. Monoclonal cell lines which displayed a stable ECs for a culture period of

15 passages were used for all subsequent studies.

Membrane preparation and radiolieand binding

Cells at confluence were rinsed with ice-cold phosphate buffered saline without Ca** and
Mg** containing 10 mM EDTA and pelleted by centrifugation at 1000 rpm for 5 min at 4
°C. The pellet was then washed twice with ice-cold phosphate buffered saline and cell
pellet was frozen immediately by immersion in liquid nitrogen and stored until use at -80
°C. Cell pellet was then suspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing
10 mM EDTA, and homogenized with a Polytron (PT 3000, Kinematica) at 10,000 rpm
for 10 s. The homogenate was centrifuged at 48,000x g for 30 min at 4 °C and the pellet
resuspended in 20 ml HEPES-NaOH (20 mM), pH 7.4 containing 0.1 mM EDTA (buffer
A), and homogenized with a Polytron at 10,000 rpm for 10 s. The homogenate was then
centrifuged at 48,000x g for 30 min at 4 °C and the pellet resuspended in 20 ml buffer A,
and homogenized with a Polytron at 10,000 rpm for 10 s. Protein concentration was
determined by the method of Pierce (Rockford, IL). The homogenate was then
centrifuged at 48,000x g for 10 min at 4 °C, resuspended in HEPES-NaOH (20 mM), pH
7.0 including MgCl, (10 mM) and CaCl, g protein per ml and (2 mM) (buffer B) at 200
homogenized with a Polytron at 10,000 rpm for 10 s.
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The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

Tablet Formulation (Wet Granulation)



10

15

20

25

20 The preferred conmpounds show a Ki value (M in

nmouse on TAARL in the range of 0.005 - 0.050 as shown
wo poozhesssabl e bel ow. Exanple Ki (M Exanpl e Ki PEREPI0B050443

Ki mouse 1 0.007 107 0.022 15§,0.021 9 0.010 109

0.004 168 0.045 10 0.023 110 0.021 169 0.045 11

0 025 170 0.026 1 [ 113 0. 007 172

gg%séli‘%#@g? 021 114 0.006 17—%& 18 0.027 115

0. 007 187 0.016 WO 2007/ 08555/mPCT/ ER200%/ 050448 - 2700 mg

32 0.005 116 0.008 196 0.023 33 0.014 117 0.008 198

.03 . 017 202; 0. 034 ~%34 0.016,,L19
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1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

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

Capsule Formulation

Item Ineredients me/capsule

Smg 25 mg 100 mg 500 mg

1.  Compound of formulal 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.
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capsul es, solutions, enulsiong,or suspensions. The
adm ni stration can, however, also be effected
rectally, e.g. 1in the formof suppositories,
parenterally, e.g. in the formof injection solutions.
WO 2007/ 085557 PCT/EPZOOJ%950443 8 The conpounds of
formula | can be process Rﬁtﬁlﬂﬁ% maceutical ly
inert, inorganic or organic carriers for the

oducti on of pharnaceutical preparations.
Zh %wg}%;%ae&)?ea yspae BUVEHSEH ar¢ Bptdntey eiatol lgnit its scope.
acids or its salts and the |ike can be used, for
exanpl e, as such carriers for tablets, coated t abl et s,
355g§g§ﬂ§%é>hard gel ati ne capsules. 5 Suitable
carriers for soft gelatinegapsw ps are, for exanple,
vegetable oils, waxes, fats, sem-solid and liquid
pol yol s and the Iike. Dependlng on the nature of the
agh I634§Iet1®qﬂaéﬁ@®0£sfa%ﬁﬁanmrﬁldaﬁcﬁe however usual |y
reqU|red in the case of soft gelatine capsules.
";Earrlers for the production of solutions and
3 for exanple, water, polyols, glycerol,
able oil and the |ike. Suitable carriers for
supposi'tories are, for 10 exanple, natural or hardened
Q) 11562 6M%@SthokRbRenBERetH- [ E)WIRIeRE] - 1L @dkh@ p POl WiRkiSy1- d6hvl) -amine
the I1ke. The pharmaceuti cal preparations can,
nor egover, contain preservatives, solubilizers,
stabi|izers, wetting agents, enmulsifiers, sweeteners,

colorants flavorants, salts for varying the osnotic
pT te, buffers, nasking agents or anti oxi dants.
They-can al so contain still other t herapeutical l'y

)&%&ﬁﬁl: ®f §y@§t( ?Stﬁ%ﬁml)l% '}{%ﬁé&{a}gﬁﬁhﬂ@&n @' 1911N9 (£55 mmol) 3-

npound ormula I” or a pharnmaceut i

a@e@pi aplimetyipentane ped .- 580 g Patolusapafentc 8@1ai|y inyl0p A teluene was

ﬁ@a{téd fala Bédn- §tla fp%gra% t& GEa@f fob Q%o@fse’?l%ht the LOYIED I’éa@trﬂon mixture
as I's a process heir production, which conprises

b’lﬂ$ wgshﬁ@ wiheaqeeourd¥al CQosdwtind Sripe drie pvAr N2 SQn diltesied and
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E%QWO&%QE am‘tﬁé £ s‘ﬂ?ﬁt}ﬂeﬂ Irc CfﬁkiW@ti hgah '(%héntlﬁf} 262.3 (M-

carriers erre ations In ord
W)th%&é(ﬁ\de@éﬁt ),|2r20ér{(Mothéx)§ftlhdsb00‘7vs)h| ch include

di sorders of the central nervous system for exanple

the treatnment or prevention of depression, psychosis,
Patii [Hs@xf-Biath dwheryD -arekh vidgne] nd - isonrepyli hmetd-propyl)-amine
hyperactivity di sorder (ADHD) 25 The dosage can vary
wi thinwide limts and will, of course, have to be

efgéitee to

To a solution of 16.0 g (61 mmol) [1-(2,6-dimethoxy-phenyl)-meth-(E)-ylidene]-(1-
isopropyl-2-methyl-propyl)-amine in 80 ml dry THF cooled to -40°C were added 364 ml

of a 0.5M solution of ethyl lithium in cyclohexane/benzene drop-wise to keep

temperature below -20°C. Then the mixture was stirred at -20°C for further 30 min and
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30 4. Mcrocrystalline Cellulose 30 30 30 150 5.

ium r ellllTotaI 167 167 167 831
BT R oRE G Sdure 10 1. Mx itens 1, 2, 3 and 4

ulate with purified water. 2. Drythe

ipment. 4. Add item5 and mx for three
conpress on a suitable press. 15 Capsule
For mul ati on Iten1|n£red|ents m capsul e 5 25 100

fgoBoon e 15.9 2 (Ebrpé ﬁdil?shylﬂzi)reﬁmll)anffthﬂldzse] issp}g%)zl 2-methyl-
10 E%‘fﬁﬁg%ﬁmh@?ﬂ 6’(331%1 TP alq%?’lﬁ)q}% 4‘N HC@Q/ag’heagEftB oty 1%? 2%43urs then

Talc 10 15 10 2 nesium Stearate 1
gogiedstoTapp bipn tAgnpopDrgand Bwed namﬁ HEt b golptig.cldhgragueous

phase was extracted with ethyl acetate, the combined extracts washed with brine, dried
over Na,SOy, filtered and evaporated. The residue was purified by flash-chromatography
on silica gel with a heptane/ethyl acetate gradient as eluent: 8.35 g 2,6-diethyl-

15 benzaldehyde as light yellow oil: MS (EI): 162.1 (M™, 100%).

d) 2-(2.2-Dibromo-vinvl)-1.3-diethvl-benzene

Br

~ “Br

To a solution of 3.80 g (23.4 mmol) 2,6-diethyl-benzaldehyde and 12.3 g (47 mmol)

20 triphenylphosphine in 100 ml dry dichloromethane cooled to -20°C was added drop-wise
a solution of 9.32 g (28.1 mmol) tetrabromomethane in 70 ml dichloromethane. The
reaction temperature was kept below 5°C. After the addition the reaction mixture was
kept at -10°C for 5 minutes and then for 30 minutes at ambient temperature. The
reaction mixture was poured onto water, extracted with ethyl acetate, the combined

25 extracts washed with brine, dried over Na,SOy, filtered and evaporated. The residue was
purified by flash-chromatography on silica gel with a heptane/ethyl acetate gradient as
eluent: 4.50 g 2-(2,2-dibromo-vinyl)-1,3-diethyl-benzene as colourless liquid: MS (EI):
319.9 and 318.0 and 316.0 (M™), 239.1 and 237.1 ((M-Br)™), 158.2 ((M-Br2)™, 100%).

30 e) 2-(2.6-Diethyl-benzyl)-4,5-dihydro-1H-imidazole
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25 1. Mx itens 1, 2 and 3 in a suitable mxer for 30
m nut es. 2. Add itens 4 and 5 and m x for 3 m nutes.

W@ 200Fiog3557 nt 0 a sui tabl e capsul e. WO 2007/ 0855BFT/EP2007/050443

PCT/ EP2007/ 050443 -30 Experinmgntal The follow ng
exanples illustrate the invention but are not intended
tolimtyts scope. 5 PROCEDURE A Exanple 1

hyl - benzyl ) - 4, 5-di hydro- 1Hi m dazole H

- Di met hoxy- phenyl ) -nmeth-(E)-ylidenel -(1-isoprop
methl -propyl)-amine NN -O'O A mxture of
25.0 g (150 mmol) 2, 6-di met hoxybenzal dehyde, 19.1 ¢
(165 mmol ) 3- am no- 2, 4-di net hyl pentane and 0. 500 ¢

Po Lo nlensgdteldahte akkd all edlRQ°0B 206l (U REM ¥R S-(23-diBAMES vinyl)-
in a Dean-Stark agpar-at us to reflux for 2 hours. Then

{ Reigte ¥l R ZeneAd 1B MHX T st Ered gh amRieah P R TR <L Ao Bigurs. The

NAEGEBwaLd eh bl byddddRdontiiagde AN MRS, exdtiactean@th @R acetate,
evaporated. The crude product was filtered throu

h a
e qoadinsdexiisth Wadisdarigy Riingy dried e YS9+, ﬁlta@dépgévﬁnorated-
ZRBe Eesfllue was dissolved in ethyl acetate and crystallization at -10°C provided 2.85 g 2-
1- (2, 6-di net hoxy- phenyl ) - net h- ( E) -%I i dene] - (1-i soporo
hﬁﬁlelﬁl@thﬂff'%@réégﬂ Y ik g idazele gheqlounlass s MS&RFar st7-1
4%?_*%):, 264.3 ((MrH) +), 262.3 ((M 20 H+.) 248.3
E\(?/JM )+-), 220.2 ((M(CH3)2CH)+.) 100% . b)
(E)-[1-(2,6-D ethyl- phenyl)
Ir{TﬁHlB’gy'tQ@E&ﬁhpﬂeh‘x&z&@?f@@ﬂéﬁﬂx&mﬁiﬁ% hyb-16propyl ) -amne N
To To a solution of 16.0 g (61 mol)
[ 1- (2, 6-di met hoxy- phenyl)-nmeth-(E)-ylidene]-(1 25

i sopropyl - 2- et hyl - pr opyl )-@(gjn@fﬁi n 80 m dry THE
cooled to -40C were added 364 nml  of a 0.5M sol ution
of ethyl lithiumin cycl ohexane/ benzene drop-w se to

ka%@(2,6—Diethy1—benzyl)—4—methy1—4,5—dihydro—1H—imidazole or tautomer

N

/ %
N
H

rac-2-(2,6-Diethyl-benzyl)-4-methyl-4,5-dihydro- IH-imidazole was prepared from 2-
(2,2-dibromo-vinyl)-1,3-diethyl-benzene and 1,2-diaminopropane in analogy to Example
1 €): orange crystals; MS (EI): 230.2 (M*), 215.2 (M-CH3)™), 201.2 (((M-CH3CH,) "),
100%).

Example 3

2-(2,6-Dimethoxy-benzyl)-4,5-dihydro-1H-imidazole
a) 2-(2.2-Dibromo-vinvl)-1.3-dimethoxy-benzene

Br

=~ ~Br

A0 o<

2-(2,2-Dibromo-vinyl)-1,3-dimethoxy-benzene was prepared from 2,6-dimethoxy-
benzaldehyde in analogy to Example 1d): colourless liquid.
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tenperature bel ow -20C. Then the m xture was stirred
at -20C for further 30 mn and WO 2007/ 085557

wEe BE2807/ 050443 -31 the reacti on quenched BYI/EP2007/050443

addi tion of water. The aqueous yhase was extracted
with ethyl acetate, the conblned extracts washed with
brine, dried over Na2SO4, filtered and evaporated:

15.6 ¢

3~(P.6-IDipn efh ak gyl -giveditiydrondd himidadelee] - ( 1- |sopropyl
2-met hyl < propyl) am ne as col ourl ess liquid: MsS (El):
259. 2 ), 216.3 ((M(CH3)2CH)+-)), 160.1 5

(((M(UEFE) 2C9 2CH) +.) . 1009 )

ARyl - benzal dehyde 0 Asolution of 15.6 g

(2, 6-di ethyl - phenyl)-nethylidene]-(1-isopropyl -
2-nmetthyl - 10 propyl)-amne in 60 M THE and 120 m 4N
PIC2, 6viaen die@tyelsbntz@l) 14es- Hitiyd foo TH Amh@izb B W @hepaciohr &l 2t @,2-

nblent t ture and oured onto I N :
BrompoinsTThe At bephRear dowste Eaeely e tigh by crystals:

BCR(BERL: 220.0 (BL6 01891 INEM-OKH T IH0%ashed with bri ne,

dried over Na2SO4, filtered and evaporated. The

resi due was purified by flash-chromatography on

silica gel wth a heptane/qb@y1<axetate gradi ent as

el uent: 8.35 g 2, 6-di et hyl genzaldehyde as |light

yellow oil: M5 (El'): 162.1 (N% 100%. d)

Z(Q% ﬁndapbé;gmemymyh)s cﬂhy?d'rdll%l hylebaezene Br Br To a

3 E YBF Hegliisepre _'Dﬁéiesl_eg(m mmol ) 20
trlphemylphosphlne in 100 m dry dichl oromet hane

cool ed © -20C was added drop-wi se a solution of 9.32
g (28. 1 ol ) tetrabronmomet hane in 70 ni
et hane. The reaction tenperature was kept
bel gw 5C. After the addition the reaction m xture was
-10C for 5 minutes and then for 30 mnutes at
[ r
anbheHivrd GIREL ﬁ @t’@ednsa-&%%)%l l?éi‘i%&ﬂeosﬂas alﬂé@frmSZ @Qﬂg (()jpyl

onto wat er, act ed acet a he Conb
benzaldehyderia apalegeld Eﬁaml%]fd)n]éghtd?ﬂ%hq}%léfMﬁléﬁﬁc%S 0 and 346.0

Lﬁ& sef (9? anosevapargh e 18d. E%((!\P%BB*H? 1‘(%%) purified by

[ ash- chr omat ography “on si
heptane/ethyl acetate gradlent as eluent 4.50 ¢
81§20 e BRI BLIND Ja Sk VipiRgRgene as
colfourtress riquid: N5 (EN 319.9 and 318.0 and 316.0
(M-) IN289. 1 and 237. 1 ((M—Br)+ ), 158.2 ((MBra)+.
N30 e)
i et hyl I | ~yl)-4,5-di hydro-1Hi m dazol e

2-(2,6-Diisopropyl-benzyl)-4,5-dihydro-1H-imidazole was prepared from 2-(2,2-
Dibromo-vinyl)-1,3-diisopropyl-benzene in analogy to Example le): colourless solid: MS
(ISP): 245.1 (M+H)™).

Example 5

2-(2,6-Diisobutyl-benzyl)-4,5-dihydro-1H-imidazole
a) 2,6-Diisobutyl-benzaldehvyde
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WO 2007/ 085557 PCT/ EP2007/050443 - 32 H N \ N To
20 m ethylene diam ne were added at 0C 3.20 g (10

wonmi7psAst 2, 2- di brono-vi nyl ) - 1, 3-di et hyl - benzpOEERZU7/050443

the mxture stirred at anbient,tenperature for 16
hours. The 5 reacti on was quenched by addition of
aqueous 2N ammoni a, extracted with ethyl acetate, the
conbi ngd extracts washed with brine, dried over
ered and evaporated. The residue was
di'ss din ethyl acetate and crystallization at -10C
rovi ded

3 léu@betywpn%gmwe) wa, Benired o] LR Srdimathore phenyD-meth-(E)-
gl‘?deﬂgf Fﬁ%p%%gl gl mcl\!ﬁyl \Iéeé@d) afrirfe élnd 1@((% ffhﬁlm 1%Oanlaf(l)gy to

nal ogy nE prepar ed
ample d bpfojlgwed yhydrolys1s of the 1ntermed1ate in analo gy to Example Ic): light

. thyl R 4
a%%]fc%g%,r tg&lﬁoir}grzh\q Eldobz‘t(ﬂeﬁidi Y4 S W o-LEkLTH, 161.1
E@ELGL@BXGQLﬂﬁﬁﬁyI benzyl ) - 4- met hyl - 4, 5- di hydr o- 1Hi mi
dazol e was prepared from2 (2,2- dibronmo -vinyl) -

1, 3-di et hyl -benzene and 1, 2-di anmi nopropane i n anal ogy
bh2F%£dﬁ%ﬁnanﬁm® hBﬁh@@mnﬂﬁxmzﬂm MS (El): 230.2

(M+-), 2@5 2 ((AAC}B)+ ) 201. 2 (((AAC}BC}Q)+ ), 20

t hoxy- benzyl) -4, 5-di hydro- 1Hi m dazol e a)
no-vi nyl ) - 1, 3-di net hoxy- benzene Br Br ON,
25" 2- i br ono- vinyl) 1, 3-di net hoxy- benzene was

dfrom dj.nmet ho
E (S romo Vlny%) ?3 (insobutyf%/enzene was prepared from 2,6-diisobutyl-
benzaldehyde in analogy to Example 1d): colourless liquid; MS (EI): 376.0 and 374.0 and
372.0 (M™), 157.1 (M-(2Br+CH;3+C3Hg)) ", 100%).

¢) 2-(2.,6-Diisobutyl-benzyl)-4,5-dihydro- 1H-imidazole

)
I
N

2-(2,6-Diisobutyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 2-(2,2-
Dibromo-vinyl)-1,3-diisobutyl-benzene in analogy to Example le): yellow oil; MS (ISP):
273.1 (M+H)™).

Example 6

rac-2-(2,6-Di-sec-butyl-benzyl)-4,5-dihydro-1H-imidazole

a) rac-2.6-Di-sec-butyl-benzaldehvde
0

NECA

rac-2,6-Di-sec-butyl-benzaldehyde was prepared from[1-(2,6-dimethoxy-phenyl)-meth-

(E)-ylidene]-(1-isopropyl-2-methyl-propyl)-amine and sec-butyl lithium in analogy to
Example 1b) followed by hydrolysis of the intermediate in analogy to Example 1c):
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benzal dehyde in analogy to Exanple 1d): colourless
l'i quid. WD 2007/ 085557 PCT/ EP2007/ 050443 -33 b)

W@ 2¢02/0855B1 net hox, - benzyl ) - 4, 5-di hydr o- 1H i m daeoi/epr20dl7/b50443

oN, L35
2-(2, 6- Di et hoxy- benzyl ) -4, 5- dPhydr o- 1H- i i dazol e was

f +
S B VS TEO A B 80 O A (s + 1O ™
Bx¥hple 1e): light yellow crystals; M (El): 220.0
(Mt), 189.1 ((MOCH3)+., 100% . Exanple 4 10
2-(2,6-Disopropyl -benzyl) -4, 5-di hydro-1H i m dazol e
h) rag- 1,2 D2-s&- buiyhy®-(22ndibjondq-8ingl) i lwopenepy | - benzene Br Br
2-(2,2-Digrono-vinyl)-1,3-diisopropyl -benzene was
prepared from 2, 6-diisopropyl - benzal dehyde i n anal ogy
edd): light yellowliquid; M5 (El): 348.0
and 346 0 |15 and 344.0 (M+,), 265.1 ((MBr)+-), 186.2
100% . b) 2-(2,6-Diisoprop |1ly
L 5-di hydro-1H i m dazole HN~ ~N
I sopropyl - benzyl) -4, 5-di hydr o- 1H i m dazol e

1S BB 80 2925l 8 g syt o e
Eﬁahﬁbcebhaf) bemldﬁthydleeissansbgjf th ExBrpl¢ | BPyolo@ddss liquid; MS (ED:
53T o EUATRL PN ) 3069 and 3450 and 3430 (MA(GHAGHe) 52951 and

293.2((®4Dir) S)obm%/(GMeh&aT)jéaO%D 2007/ 085557
PCT/ EP2007/ 050443 - 34 0

¢) rac-2-(2.6-Di-sec-butyl-benzvyl)-4.5-dihvdro-1H-imidazole

HN’>
SN
N

rac-2-(2,6-Di-sec-butyl-benzyl)-4,5-dihydro-1H-imidazole was prepared from rac-1,3-
di-sec-butyl-2-(2,2-dibromo-vinyl)-benzene in analogy to Example 1e): colourless
crystals; MS (EI): 272.3 (M™), 257.2 ((M-CH3)™), 243.2 ((M-CH3CH») ™), 215.2 (M-
(CH;CH+C,Hy))™, 100%).

Example 7

2-(2,6-Dibutyl-benzyl)-4,5-dihydro-1H-imidazole
a) 1.3-Dibutvl-2-(2,2-dibromo-vinyl)-benzene

Br

Z “Br

1,3-Dibutyl-2-(2,2-dibromo-vinyl)-benzene was prepared from 2,6-dibutyl-benzaldehyde
in analogy to Example 1d): colourless liquid; MS (EI): 376.0 and 374.0 and 372.0 (M ™),
295.2 and 293.2 (M-Br)™), 214.3 (M-2Br)™), 171.1 (M-(2Br+CsH7) ™, 129.1 (((M-
(2Br+C3H7+C3He)) ™), 100%).

b) 2-(2.6-Dibutyl-benzyl)-4.5-dihydro- 1H-imidazole




2,6-Diisobutyl -benzal dehyde was prepared froni
1- (2, 6-di net hoxy- phenyl ) -net h- (E) -
w@ boodesssh? ( 1-i sopropyl - 2- met hyl - propyl ) - am ne PODEP2007/050443
i sobutyl lithiumin anal ogy tog Exanpl e I b) foll owed
by hydrolysis of the |nternedléée in analogy to
Examplg-lc): light 5 yellow liquid; M5 (El): 218.2
0.2 ((MHO +-), 185.2 ((M (H20+CH3)) +'),
(((M(C4H9)) +,), 100%. b) 2- (2,2- Dibrono
, 3-di i sobutyl -benzene Br Br 10
2-(2,2-Di brono-vinyl)-1, 3-dii sobutyl -benzene was
QT(QJGQbedtﬂ-lb@ﬁTiyZ) H5diih gbUH imidagsz ahdppaed dnandl dgytyl-2-(2,2-

§1%ﬂ‘?fﬁgg‘pﬁlﬁ) lg?‘gze@g ngll\ﬂ%%;olggiéﬁﬁlcl qﬁiﬁ i);)( %gpli%_%g@g’t;g) 1}@?%) 273.1

)yt e) 2-(2,6-Diisobut,

I1~y|)-4,5-dihydro-|H-inid oIe ~ N 15
2-(2, 6-Di i sobutyl - benzyl) - ﬂq‘é/_'dro | Hi mi dazol e was
prepared from 2- (2 2-

ono- vi nyl ) - i sobut yl - benzene in anal ogy to
%ié#rpiﬁ e ﬂ“éf)fph‘i}’éﬂﬂowﬁtﬁﬂllyl WMsdihydpy-1H-ipvidazple (MeH) +, ) .
Exanplep®rodB-vinyl)-[1,1':3'.1" terphenyl _ o
rac-2-(2, 6-D -sec-butyl-benzyl)-4, 5-di hydro-| Him dazo
le a) rag-2,6-D -sec-butyl-benzal deh 0
gsec- but yl - benzal dehyde was prepared fron
gFNoxXy- phenyl ) - met h- 25
1-i sopropyl - 2-met hyl - propyl ) - am ne and
iumin anal ogy to Exanple |b) followed
by hyo' Aysis of the internediate in analogy to

14,08 / EP2007/ 504 -35
cororTasEsilh (ST R o A M, ) Bre
dhp}lﬁnylﬂehzﬁldémyoﬂe( CZH5 + H20) 100% . b) rac-1,3- Di-
i anotfo gy’to Emmpﬂe%’d% hgg]t yellow crys¥als XJIE), (EIP MN6SMd 414.5and 412.2
(M™), 335.0 and 333.0 ((M-Br)*), 254.2 ((M-2Br)"), 100%).

b) 2-[1.1':3'".1"]Terphenvl-2' -ylmethvl-4.5-dihydro- 1H-imidazole

2-[1,1;3',1"] Terphenyl-2'-ylmethyl-4,5-dihydro- 1H-imidazole was prepared from 2'-
(2,2-Dibromo-vinyl)-[1,1';3',1"]terphenyl in analogy to Example le): light yellow
crystals; MS (ISP): 312.9 (M+H)™).

Example 9

2-(2-Ethyl-6-methoxy-benzyl)-4,5-dihydro- 1H-imidazole
a) (BE)-[1-(2-Ethvl-6-methoxy-phenvl)-methvlidene]-(1-isopropvl-2-methvl-propyl)-

amine



10

15

20

25

Br Br 5 rac- 1,3-Di- sec-butyl-2- (2,2- dibrono
-vinyl) -benzene benzene was prepared fromrac-

W@ 287a8s5seC- but yl - benzal dehyde in anal ogy t o ExervpP®07/050443

ld): colourless liquid;, M5 (E %7 376.1 and 374.0 and
372.0 (M+), 346.9 and 345.0 and 343.0

((M CH2))+'), 295.1 and 293.1 ((MBr)+-), 214.2
((( +-), 100%9. 10 c) rac-2-(2,6-D -sec-but,
-4,5-di hydro-1H i m dazole HN--~ ~N

-(2,6-Di -sec-butyl -benzyl) -4, 5-di hydro-1Hi m dazo
Oerepared fromrac- 1,3- di-sec-butyl-2- (2, 2-
-VI nyl) -benzene in analogy to Exanple |le):

%gll?ﬂos PRof 105 ?@t i @%@%&é@gﬁg@éw @%ﬁh-@-?y'hzdene]-u-

%—%Tﬂﬂ) lﬂ-@{@ﬁﬁe 1n@0&ﬂm THF cooled to -20°C were added 91.2

-b 45d| i m dazol e 20
Tﬂggb&?@{ §ﬂqut fg‘:n‘zﬁ&% HrErs Cw ije A& OB Wifs tolk,
inkpsiathre b"eiovG a°c2 Theh h{eqmactuwm ktirred@N2@WEfoWAS ther 30 min and the
prepared f 2, 6-di bu zal dehyde in anal

ogy .to
ket @ anghed bbidsiiane W%t?rq EFaaqusu% Bhase WSy B Rit ethy
Bobtht® tH@&)rﬁglﬁe(@e{tMcﬂs)wash&Q@HK bﬁﬁé 23 OZeI(NMS@E)fﬂte}ed and
214. 3 EI\/I-ZBr)+ , ((M(2Br+C3H7))+., 129.1 (((M
glp() Ea gt pmf lq,e udqmct lb')ﬂagh lgrogla@%eﬁhy on silica gel with a
Yho/etftylametat i@erﬂt'ﬂrbﬂﬂ&ﬁl% e (MO[ 12@138%91855&1hoxy-pheny1)
/ EP2007/ 050443 = - HN- ~

916 thyligens ﬁ&tlwpr%@dz?ymfthzvl Br%YHyadmaewlﬁM%ﬁ baedipds (ED: 261.4
mepajlg@(fmo(r‘(c}h%@q)bytmb%g (2,2- dibrono-vinyl)

benzene in analogy to Exanple le): colourless
crystals; Ms (I1SP): 273.1

b) 2-Ethvl-6-methoxy-benzaldehvde

O
4

A solution of 1.0 g (E)-[1-(2-ethyl-6-methoxy-phenyl)-methylidene]-(1-isopropyl-2-
methyl-propyl)-amine in 1 ml THF and 0.19 ml 4N HCI was heated to reflux for 1 hour
then cooled to ambient temperature and poured onto a 1N aqueous NaOH solution. The
aqueous phase was extracted with ethyl acetate, the combined extracts washed with brine,
dried over Na,SO, filtered and evaporated. The residue was purified by flash-
chromatography on silica gel with a heptane/ethyl acetate gradient as eluent: 0.50 g 2-
ethyl-6-methoxy-benzaldehyde as colourless oil: MS (EI): 261.2 (M™), 218.2 ((M-
((CH;3),CH))", 100%).

¢) 2-(2.2-Dibromo-vinvl)-1-ethvl-3-methoxy-benzene

Br
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((MtH)+.). 5 Exanple 8 2-El, 1' ;3" ,1"] Terphenyl -
-yl met hyl - 4, 5-di hydro- 1H i m dazol e a)

wQ@2600G@8335Di br ono-vinyl)-[1, 1’ 3 , 1" Ter phenyl BpCT/EPI07/050443

10 2' - (2,2-D brono-vinyl) - % 1"] terphenyl
was prepared from 2,6- di pheny? enzal dehyde i n anol ogy

S92 BOPLR A AL SEER L5l Frdin 46
(neMaBYy)benyalddFde i dnaldgy 28 ample 1dDGeourIs lighid2 MSICED): 321.9 and
3oy ST A1 16 rRsOY oty . TUSE PRI 5546855

", 1"] Ter phényl 2' yI met hyl - 4, 5-di hydro- 1Hi m dazol e

j N [1,1";
Yaid- [ight yellow

crystahNs\ M5 (ISP): 312.9 ((MH) +,). 20 Exarrple 9
2-(2- | - 6- met hoxy- benzyl ) -4, 5-di hydro-1H i m dazol e
a)

(”F§ (2= Et hyl - 6- met hoxy- phenyl ) - met hyl i denel - (1-i sop

-methl -prop am ne WO 2007/ 085557

/ 007/ Q50443 i.N To soluti.on of 10. 8
%ﬁﬁ st trpeots- it 1 i ey prefi e 222
dﬁ)@@ﬁ@{l&ﬂyl)zilmiymﬂm%@ﬂyb}:nz%ﬁ% fearialb g3 Qo Fkarpl¢ 1&)Eght yellow solid:

SR A SRy B RO N a5 ThSene o o uiso 1o

keep 5 tenperature below OC. Then the m xture was
stirred at -20C for further, 30 mn and the reaction
quenched by addition of wat&MP¥HE aqueous phase was
extracted with ethyl acetate, the conbined extracts
washed with brine, dried over Na2SO4, filtered and

v ApdetheBHO-Nmihyfheaarl)dm-dihydive Briidazpleoduct by f1 ash

G PIRIIRGF AR QD - Bl diifkyIR neMVi-BefzenhePt ane/ et hyl
acetate gradient provided 4.30 g

(E)-[ ¥ (2- et hyl - 6- met hoxy- phenyl)
=~ “Br
0

~

2-(2,2-Dibromo-vinyl)-1-methoxy-3-methyl-benzene was prepared from 2-methoxy-6-
methyl-benzaldehyde in analogy to Example 1d): "H-NMR (CDCls): 2.26 s, 3H (CH;-
aryl), 3.81 s, 3H (CHs-0), 6.73d, 1H and 6.82 d, 1H and 7.22 t, I1H (aryl-H), 7.32 s, 1H
(HC=).

b) 2-(2-Methoxy-6-methvl-benzvl)-4.5-dihvdro-1H-imidazole

2-(2-Methoxy-6-methyl-benzyl)-4,5-dihydro-1H-imidazole was prepared from 2-(2,2-
dibromo-vinyl)- I-methoxy-3-methyl-benzene in analogy to Example le): light yellow
solid: MS (ISP): 205.0 (M+H)™).

Example 11
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10 met hyli dene]-(1-isopropyl-2-methyl-propyl)-am ne as
colourless liquid: Ms (El'): 261.4 (M), 218.3

WO e (08358) 2CH) +- ), 1009 . b) 2- Ethyl- 6- netPCT/EP2007/050443

oM benzal dehyd O 15 Asol uti on, ?af 1.0 g

(E)-[1-(2-ethyl -6-nmethoxy- pheny ) - met hyI i dene] - (1-isop
ropyl -2- nmethyl-propyl)-amine in 1 mMm THE and 0.19 m
4N HC1 was heated to reflux for 1 hour then cooled to
ar(Dibeiny]- G ewgot-aturyd)- faﬁaﬂﬂn@modﬁl -onidezade | N aqueous NaCH

g;oi_:(_li'?%b 'Qlﬁgvmagu ogsl_g_ms[ﬁ v@s extracted with ethyl
; d wth brine,
dri ed over Na2SO4, filtered and evaporated. The
resigue was purified by flash 20 chromat ography on
ika gel with a heptane/ethyl acetate gradient as
el uenf: 0. 50 g 2- ethyl-6-nethoxy-benzal dehyde as
.@ rtess oil: MS (El): 261.2 (M+-), 218.2 ((M
43) 2CH) ) +,, 100% . c)
% (Q% 1Bivkd RE QR i v 3%%2ﬂtenz§né@£ibrgﬁﬁe@ﬁem@thy?’g methyl-
25 WD 2007/085557 PCT/ EP2007/ 05044
hel(zzldzhmeﬁn anglogy tyixpmpleetdy H-BMR{ 6Ol behY Al (hedd-CH2), 2,26
r 0 t I
B o e Gy U LT SR T R - 74 11
#3¢=9 and 319.9 and 318.0 (M+), 241.1 and 239.1
((MBr)+ ), 160.1 (((M2Br)+-), 100%. 5 d)
52 Et hyl - 6- met hox, ~yl ) -4, 5-di hydro-| Hinmidazole N-)
R) 24P~ Ejzh\(l—:&mﬁth\yl bengzyhed. prdihydro- 1H imidazole
oxy b zyI) 4, 5- di hydr o- 1H- i m dazol e was prepared from
%i br ono- vi nyl ) - 1- et hyl - 3- met hoxy- benzene in
anal ogyl to Exanple le): light yellow solid: M (H):
,), 187.2 ((M (CH3NH2))+., 100% . 10 Exanple

2- (2- Met hoxy- 6- et hyl - benzyl ) -4, 5-di hydro-I H i m dazol e
2-(2-Ethyl-6-methyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from ) 2-(2,2-

dibromo-vinyl)- 1-ethyl-3-methyl-benzene in analogy to Example le): light yellow solid:
MS (ISP): 202.9 (M+H) ™).
Example 12

2-(2-Ethyl-6-isopropyl-benzyl)-4,5-dihydro-1H-imidazole
a) (BE)-[1-(2-Ethvl-6-isopropvl-phenyl)-methylidene]-(1-isopropvl-2-methvl-propyl)-

amine

/\(S/k)\,\l)\

To a solution of 0.8 g (3.1 mmol) (E)-[1-(2-ethyl-6-methoxy-phenyl)-methylidene]-(1-
isopropyl-2-methyl-propyl)-amine (Example 3 a)) in 3 ml dry THF cooled to -20°C were
added 9.62 ml of a 0.7M solution of isopropyl lithium in pentane drop-wise to keep
temperature below 0°C. Then the mixture was stirred at -20°C for further 30 min and the

reaction quenched by addition of water. The aqueous phase was extracted with ethyl

acetate, the combined extracts washed with brine, dried over Na;SO,, filtered and
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a) 2-(2,2-Di brono-vinyl)-1-neth oxy-3-nethyl - benzene
Br Br O 15

W@2¢02/0855B1 br ono- vi nyl ) - 1- met hoxy- 3- et hyl - benzPOEEPED7/050443

prepared from 2-net hoxy-6- nethyl - benzal dehyde in
anal ogy to Exanple Id): 1HNWMR(CDC13): 2.26 s,

g&'ﬁ?ﬁt&f ¥h§ﬁ§aito?]of?ﬁ %E'dé ﬁlﬁa) 8)]3?, @ﬁﬁ ﬁlr%mjfgé(rﬁﬂgs OQT %%ca gel with

bept2ag B-eMenhproyided er2h g (E)-[ 1-(2-ethyl-6-isopropyl-phenyl)-methylidene]-(1-

LoPEPkEZ ROV S I8ROl ssgwawg@w 1M

was prepared from 2-(2, 2-
[ i n anal ogy
(1SP):

39

2-(2- thy - 6- met hyl - benzyl ) - 4, 5-di hydro- 1Hi m dazol e

Di brono-vinyl)-1-ethyl- 3-nethyl-benzene Br

~2-Di brono-vi nyl)-1-ethyl - 3- et hyl - benzene

ared from 2- ethyl- 6- nethyl- benzal dehyde in

anal ogy to Exanple 1d): "HNWR (CDC13): 1.19 t, 3H

2@93—‘[@‘1126—150&02@1 bezyl3H4,J- Ay dao- YH)imi@azZ6& iopidd3ble was prepared from
}yl— —bsopro I%Iﬂena}fﬂdmefh%/ﬁdéﬂe] —%ﬁis(o%gé/ﬂyi—li&metﬁyﬁg’ro%yl)—amine

followmg reaction sequence Example 1 ¢) to e): yellow solid: MS (EI): 230.3 (M ™), 215.2

((M-(CH3)™), 100%).

Example 13

2-(3-Ethyl-biphenyl-2-ylmethyl)-4,5-dihydro-1H-imidazole
a) (BE)-[1-(3-Ethvl-biphenvl-2-vl)-methvlidene]-( 1-isopropyl-2-methvyl-propvl)-amine

g
L0

(E)-[1-(3-Ethyl-biphenyl-2-yl)-methylidene] - (1-isopropyl-2-methyl-propyl)-amine was
prepared from (E)-[1-(2-ethyl-6-methoxy-phenyl)-methylidene]-(1-isopropyl-2-
methyl-propyl)-amine (Example 3 a) and phenyl lithium in analogy to procedure
Example 5 a): colourless liquid: MS (ISP): 308.1 (M+H)™), 192.9 (((M-
((iPr2),CHNH>))"), 100%).

b) 2-(3-Ethvl-biphenvl-2-vimethyl)-4,5-dihydro-1H-imidazole

HN’>
N

2-(3-Ethyl-biphenyl-2-ylmethyl)-4,5-dihydro- 1H-imidazole was prepared from (E)-[1-
(3-Ethyl-biphenyl-2-yl)-methylidene] - (1-isopropyl-2-methyl-propyl)-amine following
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b) 2-(2-Ethyl-6-neth, methyl-4,5-di hydro-1H i m dazol e
N H 2-(2-Ethyl -

WG 2008088557 benzyl ) - 4, 5- di hydr o- 1H- i m dazol e waspQI/EpEw® 050443

from 2-(2,2- dibrono-vinyl)-1; fthyl-s-nethyl-benzene
in anal ogy to Exanple le): Ilgﬁ yellow solid: 15 MS

b B EE TR FUa® ol IS A 25,3953 (O
&) " n)0QE)-- [ 1- (2 Et hyl - isopropyl - phenyl)

- et hyl i denel - (1- |sopropylE %nqﬁﬁgyl prop 20 am ne |

iN To a solution of 0.8

(B)-[1- (2 et hyl - 6- nethoxy phenyl) nethylldene] (1

el SO e S Sl AR

) rAM( Eb}lr LH 2-oec-Bifityl-6-@pryvbplien - tiriydidere] gé risapnepyl-2-methyl-propyl)-
droo wi se to keep 25 tenperature bel ow OC. Then the
ture was stirred at -20C for further 30 nin and the
reactj on quenched by addition of water. The aqueous
pha extracted with ethyl acetate, the conbi ned
extracfs washed with brine, dried over Na2SO4,
filtefed and WO 2007/ 085557 PCT/ EP2007/ 050443 -40
Purification of the crude product by flash
chr ography on silica gel with heptane as el uent
provided 0.220 g (E) -[1- (2-ethyl-6-isopropyl-phenyl)
-net hylidene] -(1- isopropyl-2-nethyl-propyl)-amne as

SR BTNt BN e iy R proRy hmsit-propyD-

ledﬁslmewasl]dre;&-re(cﬁf—r&hh@) [1 (2 ethyl-6-methoxy-phenyl)- methyhdene] (1—

gglgﬁ)g)gfég—ﬁeélay fe[gé 1@)1ne[ q&lxa%@ {eé %?;nld ryecd %%1%/1 ‘Etﬂ i mdlrall Zag alogy to
prdcsdpe GRythpleitenydolourtass lylid: A8 €ISP): 288.1 (M+H)™).
-(1-isopropyl -2-net hyl - propyl)-am ne follow ng

reacti on sequence Exanple 1 c) to e): yellow solid: M

O Erak:2- 23Budyl( dvith)l-bétilhld2hydk0 ( (M (CH3) +-), 100%) .

Exanpl g 13

rac-2-sec-Butyl-6-ethyl-benzaldehyde was prepared from rac-(E)-[ 1-(2-sec-butyl-6-
ethyl-phenyl)-methylidene]-(1-isopropyl-2-methyl-propyl)-amine in analogy to Example

1 ¢): colourless liquid.

¢) rac-1-sec-Butyl-2-(2.2-dibromo-vinvl)-3-ethyl-benzene

Br

=~ “Br

rac- 1-sec-Butyl-2-(2,2-dibromo-vinyl)-3-ethyl-benzene was prepared from rac-2-sec-
butyl-6-ethyl-benzaldehyde in anology to Example 1 d): colourless liquid; MS (EI): 348.0
and 346.0 and 343.9 (M™), 186.1 (M-2Br) ™), 157.0 (M-(2Br + CH3CH»)™), 100%).



10

15

20

25

2- (3- Et hyl - bi phenyl - 2-yl et hyl ) - 4, 5-di hydr o- 1H-i m dazo

le a)

W@ R)07/od556B- Et hyl - bi phenyl - 2-yl ) - met hyl i denel - (R€T/ERIODPE50443
yl -2-nmethl -propyl )-am ne N 1542

(E) [1 (3- Et hyl - blphenyl 2- yI) nethylldene] (1-isoprop

v . | c e €

nethyl propyl) am ne (Exanple 3 a) and phenyl
n anal ogy to procedure Exanple 5 a):

ss liquid: M5 (ISP): 308.1 ((MtH) +,), 192.9

i Pr2)2CHNH2) ) +-), 100% b)

2-( hyl - bi phenyl - 2-yl met hyl ) - 4, 5-di hydr o- 1Hi m dazo

5 SR PLr g e iy 4PS TR HRY BT b8 o -

bde mag- P Bpaitedmior dnyl{-B)ethyll-beA2ene in analogy to Example 1 €): light yellow

iy pnssbD) SE b geb ST AR Sbak bbsssr” ™

PCT/EP2007/050443 -41 reaction sequence Exanple 1 c)
to e): light yellow solid: M?aéEI%: 264.2 (Mm+), 263.3
(((M H)+-), 100% . Exanpl &xapls]
rac 2-(2- sec Butyl 6 ethyl benzyl) 4,5-di hydro-1Himd
ol e a) % - Butyl - -ethyl phenyl)
2%1%3{&%%@( enga&%ewdmzlﬁemﬁwolepr op anmine iN
&)0( E)-[ 1-(2-Ethvl-6-isobutyl-phenvl)-methvlidene]-(1-isopropyl-2-methvl-propvl)-
rac-(E)-]1-(2-sec-Butyl -6-ethyl - phenyl) met hyl 1 dene] - (
Ao pr opyl - 2- met hyl - propyl ) - anmi ne was prepared from
(E)-[}1- (2- et hyl - 6- net hoxy- phenyl ) - net hyl i dene] - (1-
i SO -2-nmet hyl - propyl )-am ne (Exanple 3 a) and
sec.-putyl lithiumin analogy to procedure Exanple 5
a): dolourless liquid: Ms (ISP): 288.1 ((MH +,). 15
ec- But yl - 6- et hyl - benzal deh
rac sec- Butyl - 6- et hyl - benzal dehyde was prepared from

rac-(%%ugl- 2-sec-butyl-6- ) ) )
e Cpkidal pyisoksthphrapdheiethyliderad d gpspropyliemgihyl-prespy) -amine
lw)is ﬁi@b&%d R ANE)-P0Y2-b & yEX 3RRh Sxy- fhl): mERYBAhL RS B isopropyl-2-
me yl propyl) amine (Example 3 a) and isobutyl lithium in analogy to procedure
Example 5 a): colourless liquid; NMR (CDCls, ppm): 0.88 t, 18H (2 x (CH3).C), 1.20°t,
3H (CHs-CH,), 1.88 septett, 1H (CH(CH3)»), 2.08 m, 2H (NCH(CH(CH3)2)»), 2.48 t, 1H
(NCH), 2.68 d, 2H (aryl-CH-CH), 2.88 q, 2H (CHs-CH>), 7.00 d, 1H and 7.08 d, 1H and
7.19t, 1H (aryl-H), 8.49 1H (=CHN).

b) 2-Ethvl-6-isobutyl-benzaldehvde

%
2-Ethyl-6-isobutyl-benzaldehyde was prepared from (E)-[ 1-(2-Ethyl-6-isobutyl-phenyl)-

methylidene]-(1-isopropyl-2-methyl-propyl)-amine in analogy to Example 1 c¢):

colourless liquid.

¢) 2-(2.2-Dibromo-vinvl)-1-ethvl-3-isobutvl-benzene
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20 c¢) rac-1-sec- Butyl- 2-(2,2-dibrono-vinyl)
-3-ethyl - benzene Br Br rac-1-sec- Butyl -

W@2¢02/085587 br ono- vi nyl ) - 3- et hyl - benzene was pr eper/ep2007/050443

fromrac-2-sec- butyl-6-ethyl-henzal dehyde i n anol ogy
to Exanple 1 d): colourless liquid; M5 (El): 348.0 25
and 346.0 and 343.9 (M), 186.1 ((M2Br) +.), 157.0
+ CH3CH2)+'), 100% . WO 2007/ 085557

PCT/ EP2 07/ 050443 -42 d)

ec- Butyl -6-ethyl || ~yl)-4,5-di hydro-1H i m daz

ol e
3%{2?%% mé: CVl%H)t t#@}—%%@%ﬂgé@%&%&e\)&as ?)'r&J AP G Db H'— &

sebutbhbwzalzleh@ezn dindlogyre-Kxampllg 1 8):ebloyflessdiqrisind1S (D) : 347.9 and

?%a(? 8;9%%143%5%’\/?'@)6? | %Eg)zgs tl @{JA%{@; '19%"2 (@68{%)35 E{x‘?‘)’ | ({Y@I (2Br +
(GH3),CH,))", 100%).

2-(2-Ethyl -6-isobutyl -benzyl) -4, 5-di hydro-1H i m dazol e
10 a) () - [ 1- (2- Ethyl- 6- i sobutyl - phenyl)
dh%{(ﬁ-\ﬂﬂil‘dfﬁ-}iabbdtﬂ-ﬁ)fslaﬂbGKﬁfﬂﬂ‘lVQr-OﬁﬁﬂhmidaZDIBOp amne i N

(E) %,& (2- Ethyl- 6- isobutyl-phenyl)

-rrethy ne] - (1l-isopropyl- 2-nmethyl-prop yl) -

am ne” was prepared from

- et hyl - 6- met hoxy- phenyl ) - net hyl i dene] - (1-i sop

5 net hyl - propyl)-am ne (Exanple 3 a) and

i sobutyl lithiumin analogy to procedure Exanple 5 a):
2-qRdith y1es Bobu tglbahzy INMES - ﬁﬂi@ﬂi&ﬁalpﬂ@lﬂzo&. W8 prepat@Hrd 2(2,2-

E)% 2 %l%d} éeqbél' Y Sogﬁ&%ﬁfﬁ%% O@ %S Egatél%}% t651 Cﬂqurless

CilyGiads; MB.(BB: 244.20M( argd 2 CHAGEN ;)" 2,18)8%@1 2H (CH3- CH2),
7.00 d, 1Hand 7.08 d, 1Hand 7.19 t, 1H (aryl-H),

8.49 1H (=CHN). 20 b) 2-Ethyl- 6-isobutyl-benzal deh 2-
Et hyl - 6- isobutyl-benzal dekygglewss prepared from
(BE)-[1-(2-Ethyl - 6-isobutyl -phenyl) -

nmet hyl i dene] - (1-i sopropyl - 2-net hyl - propyl )-am ne in
an2/Bgyl-6-ehkBeRlyB-415-@jhyydro-1H-imidazole

a) (BE)-[1-(2-Butvl-6-ethyl-phenvl)-methvlidene]-(1-isopropvl-2-methvyl-propyl)-amine

3
o

(E)-[1-(2-Butyl-6-ethyl-phenyl)-methylidene]-(1-isopropyl-2-methyl-propyl)-amine was

prepared from (E)-[1-(2-ethyl-6-methoxy-phenyl)-methylidene]-(1-isopropyl-2-
methyl-propyl)-amine (Example 3a) and butyl lithium in analogy to procedure Example
5 a): colourless liquid; NMR (CDCls, ppm): 0.90 m, 15H (2 x (CH3),C, CH3(CH»)3), 1.20
t, 3H (CHs-CH>), 1.35 m, 2H (CH3CH»(CH>)»), 1.60 m, 2H (CH,CH»CH»), 2.08 m, 2H
(NCH(CH(CH3)2)2), 2.48 t, IH (NCH), 2.84 m, 2H (aryl-CH,CH>»), 2.88 q, 2H (CH3-
CH»), 7.04-7.08 m, 2H, and 7.20 t, 1H (aryl-H), 8.49 1H (=CHN).

b) 2-Butvl-6-ethyl-benzaldehvde




10

15

20

25

25 colourless liquid. c)
2-(2,2-D brono-vinyl)-1-ethyl - 3-isobutyl -benzene WD

wQoed7 /0835557 PCT/ EP2007/ 050443 -43- Br 4lr PCT/EP2007/050443

2-(2,2-D brono-vinyl)-1-et hyl _-gﬁj sobut yl - benzene was
prepared from 2-ethyl-6- isobutyl-benzal dehyde in
anol ogyoto Exanple 1 d): colourless liquid; M5 (El):
347.9 @nd 346.0 and 344.0 (M+), 267.1 and 265.1

6.2 ((M2Br)+-), 143.1 ((M(2Br + 5
))+., 1009 . d) 2-(2-Ethyl- 6-isobut,
, 5-di hydro-1Him dazole HN -~ ~N 2-(2-Ethyl-

grééxgﬂ?éé%%lylrge 3 g%%y'dgiwsai %ireh O e BT 2781 81-%8%h y1- phenyl) -
Bickrydidena] i (myibgprdp @ hileth3t-b Ayt yrh inb @ Zie€gyi th Fam@bdy):

t(%RE‘;iangl e.dl e): colourless crystals; MS (El): 244.3
ERRUNess 398 9o (M CHB) +-), 100% . Exanple 16 15
2-(2-Butyl - 6-et hyl -benzyl) -4, 5-di hydro-1Hi m dazol e a)
-1 1-(2- I

yl - propyl)-am ne

s2- But yl - 6- et hyl - phenyl ) - net hyl i dene] - (1-i sopro
hyl - propyl ) -am ne was prepared from

(2-ethyl - 6-met hoxy-phenyl ) -net hyl i dene]-(1-isop
ropyr=2 20 nethyl - propyl)-am ne (Exanple 3a) and butyl

I i Buly1Lm 3, 1 da8m@OMn Y19 3RARARH Y@ e EXATRbSare P’ 2-butyl-6-ethyl-
colulg%tgllgss, Ii%géd;n%\li%/R t%(:ls, S?n)ﬁm 5% nrk 15Hllt 2 xet Y
P@.qg%dg@de@l@{l })tg))]%lxam 1d)¢ c’:ol(gq.q e(sﬁlgu@ﬂé)g( Ij)_:_?glg.%ﬁndzﬁé}ﬁo and
842 B2 G2)12hd 265 8Q(M B3 H), (1862 Ghd CHiz) ™), Pa0B((ML-( 2iks
gNCHEng§CH§) 28?5) 29(48 tl,gﬂlH (hlgl-})a, 2? 34 m %(H (#Br+

G/ OH2300%). 88 ¢, 2H (CH3- CH2), 7.04-7.08 m 2H,
and 7.20 t, 1H (aryl-H), 8.49 1H (=CHN). 25 b)

2-But yl - 6- et hyl - benzal deh WO 2007/ 085557
o3 EButyd -t eth plabenzyl) -4pdihydro- 1H-imidazole

2-(2-Butyl-6-ethyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 1-butyl-2-(2,2-
dibromo-vinyl)-3-ethyl-benzene in analogy to Example le): light yellow crystals; MS
(ED): 244.3 (M™), 215.2 (((M-CH3CH2) ™), 100%).

PROCEDURE B

Example 17

2-(2,3-Dichloro-benzyl)-4,5-dihydro-1H-imidazole

A
Ny NH

%Q

A mixture of 500 mg (2.7 mmol) 2,3-dichlorophenylacetonitrile and 624 mg (2.7 mmol)
ethylene diamine p-toluenesulfonic acid mono salt was heated neat to 140°C and the

liquid stirred for 5h at this temperature. Then the cooled reaction mixture was diluted
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0 2-Butyl-6-ethyl-benzal dehyde was prepared from
(E)-[1-(2-butyl -6-ethyl -phenyl) -

waoredopiisdene] - (1-i sopropyl - 2- et hyl - propyl ) - anPOEEPIV07/050443

anal ogy to Exanple Ic): colougless liquid. 5 c)

1-Butyl -2-(2, 2-di brono-vinyl)-3-ethyl -benzene Br Br
SRy Sndat LA e S PR s e
dried ogy NeoSEx &hpieé ahdi)tvapoudtcm ﬂlrelslstlbn qlihd; crtMB [rBthyct in tert- butyl

BRI S A) 4 Hif o e

¢ Qi3 €Sk20y20n)s) MS,(ISF0024)1. 1 a;h)d 229.1 ((M+H) ).
2-(2-Butyl-6-ethyll1~yl)-4,5-di hydro-1H i m dazol e

HN~) N 15

I {2 Buytty Exéim pleHy Iwcbepizphied £xgndichy8irio4 164 08yildaz ol e
was prepared from 1-butyl-2-(2, 2-

di br ono-vi nyl ) - 3-et hyl -benzene in anal ogy to Exanpl e
le): Iight yellow crystal sExdple(lEl ): 244.3 (M, ),
215.2 (((MCH3CH2) +'), 100% . PROCEDURE B 20 Exanpl e
17 2-(2,3-Dichloro-ben zyl)-4,5-di hydro-1Hi m dazol e
Fac-N[ 1-NMEB-DimkthAdl-phad yy-ethof]-£0Qihyg rd-2H7intidmdo)e hydrochloride
2, 3-di chl orophenyl acetonitrile and 624 ng (2.7 nmol)
25 ¢t hyl ene di am ne p-tol uenesul fonic acid nono salt
wa a neat to 140C and the |liquid stirred for 5h
at i's nperature. Then the cool ed reaction mxture
was di |l ut & WO 2007/ 085557 PCT/ EP2007/ 050443 -45 with

PRLLF LC ?js‘ g V]\géitﬁ{e}gﬁ:—&\)nﬁm%@X@%w hih@rﬁﬁ;— @H—elmiaé&%leclﬂm%d?l?&ide was

extr
prepared from rac-2-(2,3-dimethyl-phenyl)-propionitrile in analogy to Example 17:

colourless crystals; MS (EI): 202.2 (M™).
Example 19

2-(4-Fluoro-2,6-dimethyl-benzyl)-4,5-dihydro-1H-imidazole
a) (4-Fluoro-2.6-dimethvl-phenvyl)-acetonitrile

N
Z

F
A solution of 1.86 g (9 mmol) 2,6-dimethyl-4-fluoro-benzyl bromide and 0.420 g (9
mmol) sodium cyanide in 21 ml ethanol/water 6:1 was heated to reflux for 4h. The cooled
reaction mixture was concentrated and extracted with ethyl acetate. The combined
extracts were washed with brine, dried over Na,SOy, filtered and evaporated. Filtration of
the residue through a silica gel pad with heptane/ethyl acetate 1:1 provided (4-fluoro-2,6-
dimethyl-phenyl)-acetonitrile as colourless solid: MS (EI): 163.1 (M™), 148.1 (M-
CH»)™), 136.1 (M- HCN)™, 100%).

b) 2-(4-Fluoro-2.6-dimethvl-benzvyl)-4.5-dihvdro- 1H-imidazole
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dried over Na2SO4, filtered and evaporat ed.
Trituration of the crude product in tert-butyl nethyl

wetdenspsovi ded pure PCT/EP2007/050443

2- (2, 3-dichl oro-benzyl) -4, 5-di Q%plr o- 1H i mi dazol e as
colourless crystals: M5 (I1SP): "231.1 and 229.1

((MtE)t). 5 In analogy to Exanple 17 were prepared

Exanfl £s 18, 104 to 108, 175. Exanple 18 10

-2H[1 (2, 3-Di net hyl - phenyl) -ethyl ] - 4, 5-di hydro- 1Hi

zol e hydrochloride HN / NCHrac-2- [I-

- Di net hyl - phenyl ) -ethyl]

-4 /- di hydro- 1H i m dazol e hydrochl ori de was prepared
fAerE&Jr@%f ?36 3 (§n§hgﬂ§§]bﬂhmm1§ Gyciu)ne@lyp ?h&ﬂﬂ)t £de{o%1th'1b 383 g(4.27

anal ogy t col ourl ess”crystals; Ms (E):
g@z642m(119|1.)) ethﬂgleg@me@ngl@ 128 g (4 mmol) sulfur in a pressurlzed glass tube

%/ag ﬂea’t:édl{ﬁ{(ﬁr gn@fo%@@ih‘&ﬁ a'tlgﬁ g Yd)(?:C‘h)ISZGjﬂnlﬂy qrhg céé)‘l’e& %agégn
a) (4-Fluoro-2, 6-dinet - acetonitril
g@xt];:rf;o\wgscpqmrqtcb@ptgf\xza]_erg@(trgct(eg V\fﬁ]ﬁdﬁp? y ene chloride, the comblned

gxtﬁﬂc%' V%%}&y lVltﬂ"leH rﬂ:dl%%QIZNL S@Z;, %‘?J &ggnglil%lcatlon of

I um cyani de I n I'ﬁ ano vvatello'
H@a@%@uq loy flasht Rom@ipgmnhy teré Sdlé@) kad dv1thr8e%thr1|a9¢tatm mthaleol gradient
EERLARNCEOLERL Sith BXAIRALE Mid:D. zgér BithcAYRIAL R 4Thydro-

extracts were washe I ne, dried over
Ne2i80dazote 4St1@hbyfllawdoled/é\éﬁflat)é’@6 1F(|(Mt ak008n. of 25 the
residue through a silica gel pad wth heptane/ethyl
acetate 1:1 provided (4-fluoro-2, 6-
bi ansddgyito Bample) 1940 eteomprepareé Esamples 32l ekstosifland 5114569, 109,

(M), 148.1 ((M CH3)+-), 136.1 ((M

%\3”9]@?0%‘%1% b) 2-(4-Fluoro-2, 6-dineth,
| 1~yl ) -4, 5-di hydro-1Him dEza)hEle\M) 2007/ 085557
PCT/ EP2007/ 050443 - 46- A

2-(2,6-Bis-trifluoromethyl-benzyl)-4,5-dihydro-1H-imidazole

a) 2-Bromomethvl-1.3-bis-trifluoromethvl-benzene

To 1 ml of a mixture of 48% aqueous HBr solution and conc. sulfuric acid (2:1 v/v) were
added 0.81 g (3.3 mmol) (2,6-bis-trifluoromethyl-phenyl)-methanol and the solution
heated to reflux for 6 h. Then the reaction mixture was cooled to rt, diluted with water
and extracted with tert-butyl methyl ether. The combined extracts were washed with
brine, dried over Na,SOy, filtered and evaporated. Kugelrohr distillation provided 2-
bromomethyl-1,3-bis-trifluoromethyl-benzene as colourless oil of b.p. 135-140°C/22
mbar: MS (EI): 307.9 and 305.9 (M™), 227.1 (((M-Br)™), 100%).

b) (2.6-Bis-trifluoromethvl-phenvl)-acetonitrile

N

Z
S AF
F F
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F A mxture of 1.30 g (8 mmol)
(4-fluoro-2, 6-di net hyl -phenyl)-acetonitrile, 3.83 g (

wd 270835567 64 mmol ) et hyl ene di am ne and 0. 128pQr/&#2007/050443

mmol ) sulfur in a pressurized glass tube was heated
under mcrowave irradiation to 200C for 20 nmin. The

%98 u?%{legetﬁﬂ %& 4?{11?#1} Moo F&gﬁ %9?19 %f?ul%%ﬁl%glyl benzene and

extrac ene C e Cco

exts acl.g nvash @@Idmmtdyalhldﬁ me]0 ot E€H 8¥£€Y 6:Nd 2SD4as hated to reflux for

i | r . '
U S A ARET RGP e Sl
exetcaderittetehtainaly] methgl endr. Teoeirabinedexti¥bsomne wagerdonihasaturated

(ﬁfel IH]Q glggl%‘l'd %ofutllldgr ﬁfi %r ngv%ﬁgoﬁ 1392%%¥%%F\53p%538@ %glrl?lcatlon by

{l4dbtichrorh 0%)aph $ On lsﬂncaﬁ Iwm@ya dgradiBixtarf9b & t& J0BYP%vbepeane/ethyl acetate

g@ﬁ&ffﬁg 6%@ gpflluorgl%%ga(? %E&ngﬁ)p c%to trf%gzgs c%%burl%ss c?ysta:&f%?e product of

2. 0. BAG-8°C: MS (E]I)J@ﬁbﬁéM]’TyIBbdr(ZM ¥4, 3331 hdeE) Th-1i8ri0d (M-

k.

gf%rgloabghyl 1,3-bis-trifluoromethyl-benzene Br F F
FF FI1 A\ FTolm of a mxture of 48% aqueous HBr

[Rele . ), er e added
0lc
=phenyl )
"and the solutlon 20 heated to reflux for 6
~.N‘he reaction mxture was cooled to rt, diluted
and extracted with tert-butyl nethyl
t hip e conbi ned extracts were washed with brine,
dri ed over Na2SO4, filtered and evaporated. Kugel rohr

di(stlmik @Itlﬂl%}oﬁfe% 8e8lyD=-4,5-dihydro- 1H-imidazole was prepared from (2,6-
bromonet hyl - 1, 3- bi s- trlfluoroneth | - benzene as

E@ttaﬂlwr@élseﬂ@rhph@nylb agetonigle and ethalene diggyine prnalogy to Example 19
353%01%uﬂe§1 c%%l@ 1\({9@12 2@%& (M+()( MPBIMIB* ﬂ@@% ((I\I\FEFCZEI)S)F ),227.1

Bis-trifluorome yl Y-acetonitril
TMEipidomimes ) B¥gan7 POy EP0D7! 050443

Example 21

rac-2-(2,6-Dimethyl-benzyl)-5-methyl-4,5-dihydro-1H-imidazole or tautomer

-

H

rac-2-(2,6-Dimethyl-benzyl)-5-methyl-4,5-dihydro- 1H-imidazole was prepared from
2,6-dimethyl-phenyl-acetonitrile and 1,2-diaminopropane in analogy to Example 19 b):
orange powder; MS (EI): 202.3 (M™).

Example 22

rac-2-[1-(3-Bromo-phenyl)-propyl]-4,5-dihydro-1H-imidazole

g
-

Br
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30

-47 A solution of 0.73 g (2.4 mml) 2-brononet hyl -
1,3-bis-trifluoronethyl-benzene and 0.183 g (3.7

wonm7psseri um cyanide in 10 m Et OH H20 6:1 (VvPE@I/ERPES7/050443

hated to reflux for 3h. Then Qe reacti on m xture was
evapor ated, the residue taken up in water and

BELEAEL SR L S S e SO o 20
bainue-pbenydnbutyramtzile ard ehlyleneedialNaRS04n alody ‘ew&purpdﬂ &b) but the

F lﬁ%t:;]dd 1%%&{1 rlxédr%%ﬁeaged géﬁgr %fe?%i\rggr&;cﬁ ngt:;}e I’(F]ﬁﬁ l%our colourless

poedat é/IS (dSB)l 26268 and 267.0 (M+H)™).
(2,6-bis-trifluoronethyl-phenyl)-acetonitrile as
colourless crystalline product of mp. 84.5-86C. M5
[iEhalo 338 ERar(iMe-2R weRSdrepared Mxhpley 23 R831 dnd(33MoHB) +- ),
184.0 (((M CF3)+-), 100%. 10 c)
2-(2,6-Bis-trifluoroneth,
| 1~yl )-4, 5-di hydro- 1Hi m dEzohgle2Bk~ F F FN HF F F
2-(2,6-Bis-trifluoronethyl-benzyl)-4,5-di hydro-1Himd
azol e was prepared from (2, 6-
bics 21(1Lipk TolgT-proplyhyd, 5-aitgryd-) Haeeitiald ri | e and et hyl ene
|aane A analogy o Exanple 19 15 b): col ourl ess
9296.2 (M=), 275.1((MF)+-), 267.1
H5)+-), 227.1 (((Mimdazoline)+,), 1009 .

@ 2-(2,6-D net hyl -benzyl ) -5-net hyl -4, 5-di hydro-1Him
zole or tautomsr N~ N H 20

rac- 2- thyI benz -5-net hyl -4, 5-di hydro- 1Him
1 8826 2@01@,8@ ebp rphyi-/ﬁ e were added portion-wise, with stirring to a

gol@t'l(q{ 5B O¥ PR @f—iﬁétﬁflﬂﬂr()b {loBhéffhe i in > 50 ]r_ngl n%fithanol at 0°C, over a

-di am nop rogane I N ana to Exarr‘p
W%@@fm?ﬁwéf Thegagin mixpre, ‘@S(amwyd topa{rploganplien ttgmperature

over 2 hours and the solvent was then removed in vacuo. The residue obtained was
partitioned between dichloromethane and water. The organic phase was separated and
the aqueous phase extracted with dicholoromethane. The combined organic phase was
washed with water then brine, dried over MgSO, and concentrated to give rac-1-p-tolyl-
propan-1-ol as a colourless oil. NMR (CDCls, ppm): 0.81 (3H, t), 1.72 (2H, m), 2.26 (3H,
s),4.56 (1H, t), 7.05 (4H, m).

b) rac-1-(1-Bromo-propvl)-4-methyl-benzene
Br

4.5 g (1.6 ml, 16.7 mmol) Phosphorus tribromide were added portion-wise, with stirring
to a solution of 4.98 g (33.0 mmol) rac- 1-p-tolyl-propan-1-ol and 0.37 ml pyridine in 17
ml anhydrous diethyl ether at 0°C. The reaction mixture was warmed to ambient
temperature and the reaction monitored by HPLC to completion. The reaction mixture
was poured onto ice-water and the whole was extracted with dichloromethane. The

organic phase was washed with brine, dried over MgSO, and evaporated to give rac-1-(1-
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rac-2-[ 1-(3- Brono- phenyl ) - propyl ] - 4, 5-di hydro-1Hi m da
zole HN N Br WO 2007/085557 PCT/ EP2007/ 050443

WO 4@7/085557 PCT/EP2007/050443

rac-2-[ 1- (3- Brono- phenyl ) - propg@] 4, 5-di hydro-1Hi m da
zoIe was prepared from 2-( 3-

BT TI LN R L RS ASDE A AR ks

pelaﬁcmdlounNMR (GRChywpre): il 4dHat) | 28 (231,180C.40¢BH19)h402 (1H, t),
P/K I $s powder; MS (ISP): 269.0 and 267.0

?? ﬁ‘j‘ 5 In analogy to Exanple 22 were prepared

Exanpl es 23 to 31 and 33 to 43. Exanple 23 10 rac-

2- (1-p- Tal vl - 4, 5-di hydro-1Hi m dazole a)

S P I bigild -  & HO [1 1.60 g (42.2 mol)
8qdi um bor ohydri de were added portion-w se, wth

ring to a solution of 5.0 g (33.7 mmuol)

hyl - pr opi ophenone in 50 m nethanol at 0C, over a
ree hour period. The reaction m xture was all owed
to warmto anbient tenperature over 2 hours and the

$8byem. 4\M9fﬁolt) e dtRTRNLE ah e A& 48dedTH0Q soRSioHWE 74.4 m1 (1.0 M in
obtai ned was partitioned between di chloronet hane and

WaliFeF4-4 mHaoly Itf‘é%ilﬁil&y PrReBivy Howddrip Y08 anlaggfon g and the mixture

REAUQRHR BP8SAn @kt 1Rt £A4W h Mol rﬁ@@l(qffgﬂﬁioh?%%yl) W ethylbenzene
conmbi ned organi c phase was washed with water then

BererddedipibihesAsHONEINTANES EBFdah emRical tampegatyes for 16 hours.

TRE sollydt Wa\h Vémc?x@% Fi% 95%%'8 ardd Ble v?i’s%oé‘s &Qhﬁ’é#l&tﬁﬁ%d Qlak gaIM{Bned

é%ﬂp y@te{ g_r’.qi d]f:l)llOfOangaI(q_%qhe ﬁ)chlo‘g?methane was separaged then washed
(Nﬁﬁ vaa‘tc(rldl@(pé%r M%S@Mla)ld év t4vd o &g @ur@fea@cﬁl &t tRe Besidue by

, 16.7 mo Phosphorus tribrom de were added
ﬁ@mndahrwg@grawm ﬁn $Hlicg E"rl mgth a gagientnfhep@ne & 9:4 hglsta@e/ethyl
ﬁ&%tQamI:a rarcaz:plsom belyYdniR1OReNcololesedidl MMIRI{ADCLs, ppm): 0.95

png t), 177 (I2H m), 2.21 (3H, s), 3.58 (1H, t), 7.07 (4H, m).

d) rac- 2-(1-p-Tolvl-propvl)-4.5-dihydro-1H-imidazole

rac- 2-(1-p-Tolyl-propyl)-4,5-dihydro-1H-imidazole was prepared from rac-2-p-tolyl-

butyronitrile and ethylene diamine in analogy to Example 22: colourless powder; MS
(ISP): 203.0 (M+H)™).

Example 24

rac-2-[1-(3-Chloro-phenyl)-propyl]-4,5-dihydro-1H-imidazole
a) rac-2-(3-chloro-phenyl)-butyronitrile

=4

Cl
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m anhydrous diethyl ether at OC. The reaction m xture
was warmed to anbient tenperature and the reaction

woen7gssstd by HPLC to conpl etion. The reacti onPOT/EP200B050443

was poured onto ice-water and tfhe whole was extracted
wi t h di chl oronet hane. The 30 organi c phase was washed

| t | ' r. r t Y
e B e bl b B YR B Y BEBl A T g oMo Froyn -3
birlormbgrzepe 1d tridnatieylhilyl cyae nleemendsgyatodohmpid 2359 @ildurless oil.
that did not require further purification: NWR
(CDC13, ppm: 1.01 (3H, t), 2.28 (2H, m, 2.40 (3H,
b) rac£-PR(I-Chllordphenyl)-pOpyAHL.Salihydbo-d H-imidazole
rac-2-p-tolyl-butyronitrile 7.36 g (74.4 mvol)
thyl silyl cyani de was added to a solution of 74.4
70O5Min THF, 74.4 mol) tetrabutyl anmoni um
uri*de in 300 Ml acetonitrile and the m xture was
stirred for 5 mnutes. 5.28 g (24.8 muol)
FRC- L1 (3 RIRORHRA QPP pyh- MBI dRENFL AR dA 1R L EpRANRE from 2-(3-
and the reaction m xture was stirred at anbi enIt)
tldane pRenyb ebtpionitglaymgroshylenptiban ievie ap alggistoriapppiel2: golourless
E@@gg;@mgagﬁﬁzgggggq§}me§idue obt ai ned was partitioned
etween wat er and di chl oronet hane. The di chl or onet hane
was separated, then washedExaiplk 2dat er, dried over
MySO4 and evaporated to dryness. Purification of the
residue by colum chromatography on silica gel with a

tpcat( e-Cohlortrgprayle prapydl-4.5 feptdaod Hetrhiglhzol® acet at e

r - - H0 - by onitrile as a colourless
M%&@%{#ﬂ% (3H, t), 1.77 (2H, 1),
H s), 3.58 (1H, t), 7.07 (4H, n). d) rac-
-p-Tol | -propyl ) -4, 5-di hydro-1Hi m dazol e 20 rac-
p- Tol yl - propyl ) -4, 5-di hydro- 1H i m dazol e was
red fromrac-2-p-tolyl- butyronitrile and
| ene diamne in anal ogy to Exanple 22: colourless
powder; M5 (ISP): 203.0 ((MtH)+). Exanple 24 25
Ta@-s2sfetsi¢BoOhHD e 61 phemydl) NaHo(o0V] dighebsiahi mymdmeral lehl) wienk added

B PonaiabBies; L3601 bR F bR Pt M

anhydrous tetrahydrofuran. The reaction mixture was stirred at ambient temperature for

2 hours and then cooled to -20°C. 0.78 ml (10.5 mmol) Bromoethane was added drop-

wise to the reaction mixture over 30 minutes. The reaction was warmed to ambient
temperature while stirring over 2 hours. The reaction mixture was quenched by addition
of 20 ml of saturated ammonium chloride solution. Dichloromethane was added, the
organic phase was separated and the aqueous phase washed with dichloromethane.The
combined organic phase was dried over MgSO, and evaporated to afford rac-2-(4-chloro-
phenyl)butyronitrile as a brown oil that did not require further purification. NMR
(CDCls, ppm): 0.80 (3H, t), 1.82 (2H, dq), 3.64 (1H, t), 7.30-7.15 (4H, m).

b) rac-2-[1-(4-Chloro-phenvl)-propvl]-4.5-dihvdro-1H-imidazole
(‘N
N

=

Cl
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rac-2-(3-chl oro-phenyl)-butyronitrile was prepared
fromrac-1-(1-brono-propyl)-3- chloro-benzene and

wo pooT@83syt si |l yl cyanide in anal ogy to Exanpl e PEr/&P2007/050443

colourless oil. D)
rac-2-[ 1- (3- Chl or o- phenyl ) - propyII-4 5-di hydro-1Himd

P S T B Bremik £y Bl R e

a—zé{chlqzs;aqﬁpnﬁﬁ:axtyaﬁnftritemnﬂ-e(l@dene diamine in analogy to Example 22:
ethylene diamne in

gﬂé %%@BF%H%&%Jghgﬁggaébé ess pomder; MS (I SP):

223.0 ((MtH) +). Exanple 25 10 rac 2-

1- (4- Chl or o- phenyl ) - propyl Elhydro 1H i m dazol e

a) rac-2-(4-Chl oro-phenyl) yr% rile To a suspension

of 0.42 g (10.5 nmol) NaH (GOWbdlsperS|on in mnera

oi | .added t i ent r at 1. 67 (11
vt M ErG Smehyn Nen BN SRRV T ihighbo B Sus
t et rahydrofuran. The reaction m xture was stirred at

i entftenperature for 2 hours and then cooled to
' 8 mM (10.5 mmol ) Bronopet hane was added drop-
e t'o the reaction mixture over 30 ninutes. The
reaction was warnmed to anbient tenperature while
stirring over 2 hours. The reaction m xture was

%@Fﬁ@ﬂ'[ﬁﬂu@ﬂﬁﬁéthﬁ%h%ﬁ?r Wpr@ﬂ/lﬁh 50fih pb q@trﬁﬂiamg Pepared
a

chl oride sol ution or onet hane was ad

BPEaitF e Fhiadk oypscB¥ppiicay B uaanitrle aad&&w&réleﬁ%@e in analogy to
E@a%ﬂﬁ@ 29 dofbuie6d P RYRFEMANSR) Thsy 0 goMmtyied organi c

phase was dried over MyS04 and evaporated to afford

rac- 2- (4-chl or o- phenyl)butyronltrlle as a brown oi

that did not require furthgﬁmggkgﬁlcatlon NVR

(CDC13, ppnm: 0.80 (3H t) 2 (2H, dq), 3.64 (1H

t), 7.30-7.15 (4H, . 25 b)

&5 Ay %*5%5}}%%55?5 K emB0 5004 51"

H
N
N/
rac-2-[ 1-(4-Fluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole was prepared from rac-2-

(4-fluoro-phenyl)-butyronitrile and ethylene diamine in analogy to Example 22:
colourless powder; MS (ISP): 207.0 (M+H)™).

Example 28

rac-2-[1-(2,3-Difluoro-phenyl)-propyl]-4,5-dihydro-1H-imidazole

a) rac-1-(1-Bromo-propyl)-2.3-difluoro-benzene

\(Fj/(
F
Br
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rac-2-|
1- (4-Chl or o- phenyl ) - propyl ] -4, 5-di hydro-1Hi m dazol e

wor®7psspared fromrac- PCT/EP2007/050443

2-(4-ch|oro-phenyl)butyronitrjgf_and et hyl ene di am ne
in anal ogy to Exanple 22: col durl ess powder; M5

%c?;—)z ].I:P%ﬁq% %Féé?&t E%Ij- %i%ﬁ%ﬁ%%&egﬁéﬁjréﬁ%@ﬁo& rac-1-(2,3-Difluoro-

plsi)dpriopar-d-didad phdgmholes triBBImide fn analogy to Example 23 b): colourless
Lgc-2-[1-(3-Trifluoronethyl -phenyl)-propyl]-4,5-dihydr
0-1H i m dazol e was prepared 10 from
rac-2-(3-trifluoronethyl-phenyl)-butyronitrile and
vl £pe, o 8 'ne' 3 .og,g Exanpl e 22: col ourl ess

‘ ) ViFH)y +) . Exanpl e 27 15
-(4-Flu prop
dihydro-1Himdazole HN N F 20
- [ I~(4- Fl uor o- phenyl ) - propyl ] -4, 5-di hydro-1Him d
azol'e was prepared fromrac-2- (4- flu oro -phenyl)
rdet 2yY(2GrDifluble phard/)ebitytomiteilchvanpragared framadacdy( [t romo-propyl)-
%%Q'e_r)o— Zegg%ngl{élgl% 3 %45’191"‘%%1&(3 ll\{lsan(allosg?)t'o E>2<grr71pf2: 23 ¢): colourless
pAcC-2-[ 1- (2, 3-Di fl uoro-phenyl)-propyl]-4, 5-di hydro- 1H
i m dazole a)
rac- 1- (1- Brono- propyl ) -2, 3-di fl uor o- benzene F F Br WO
20/ 208585% DHGIT &RHO OV -PBépAM 34, 5-dilbiro- 1H-imidazole
rac- 1- (1- Brono- propyl ) -2, 3-di fl uor o- benzene was
prepar gd er omrac-1-(2,3-Di fluoro- phenyl)-propan-1I-ol
angd-peosphiorus tribrom de in anal ogy to Exanple 23 b):

rac-2-[1-(2,3-Difluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole was prepared from
rac-2-(2,3-difluoro-phenyl)-butyronitrile and ethylene diamine in analogy to Example
22: colourless powder; MS (ISP): 225.0 (M+H) ™).

Example 29
rac-2-(2-Methyl-1-phenyl-propyl)-4,5-dihydro-1H-imidazole

rac-2-(2-Methyl-1-phenyl-propyl)-4,5-dihydro- 1H-imidazole was prepared from rac-3-
methyl-2-phenyl-butyronitrile and ethylene diamine in analogy to Example 22: colourless
powder; MS (ISP): 203.0 (M+H)™).

Example 30

rac-2-[1-(2,5-Difluoro-phenyl)-propyl]-4,5-dihydro-1H-imidazole
a) rac-1-(2.5-Difluoro-phenyl)-propan-1-ol
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5 b) rac-2-(2,3-Difluoro-phenyl)l ~yronitrile F N rac-
2-(2,3-Di fl uoro-phenyl)-butyronitrile was prepared

WO p@mosss? 1- (1- br ono- propyl) - 2, 3-di f| uor o- bene€nePznm050443

trinmethylsilyl cyanide in analggy to Exanmple 23 c):
colourless oil. 10 c)

rac-2-J1-(2, 3-Di fluoro-phenyl)-propyll -4, 5-di hydro- 1H
iMmddzole FFL 1"/ Nrac-2- |

otDi f | uor o- phenyl ) - propyl ]

-dlhydro 1H i m dazol e was prepared from

gc-2- (2, 3-di fluoro-phenyl)-butyronitrile and ethyl ene
diam ne in anal ogy to Exanple 15 22: col ourl ess

powd 62,5 - INMBu groglen yR- 50 an(- { ol Wps-prep@Eed doine 1-29,5-difluoro-phenyl)-
- t
p %%ﬁﬁ'nlﬁﬂ%’?oa%ﬁ%gy i Bamnle a7 - gelontlessoliol e oxu) 20

rac- 2- ( 2- N@thyl-l-phenyl propyl) 4, 5-di hydro- 1H i m daz

D

- ethyl ene diamne in
anal gy to Exanpl e 22: col ourl ess powder; M (I SP):

O ((MtH) +) . 25 Exanpl e 30

-2-[1-(2,5-Di fluoro-phenyl)-propyl]-4,5-di hydro-1H
'dazole a) rac-1-(2,5-D fl uoro- phenyl) propan -0

/ 085557 P 007/ 050443 -53
e '%0 %g) BOB PR }G)ocl’élli(gﬁ%?ﬁ?ﬁenﬁ?%pwaﬁl?r ﬁPanfd %&@ B éﬁalse(tt}ﬂuor 0"
f)h@ﬁ?l)lpl(o? aD-1cb1fah 8 @hospldetkibrorRide Pafnalo 816 HximpRaA3agYcolourless

t? Exanple 23 a): colourless oil. 5 b) rac-
9% 1- Brono- propyl ) -1, 4-di f | uor o- benzene Br

¢) rac-2-(2.5-Difluoro-phenvl)-butyronitrile

rac-2-(2,5-Difluoro-phenyl)-butyronitrile was prepared from rac-2-(1-bromo-propyl)-
1,4-difluoro-benzene and trimethylsilyl cyanide in analogy to Example 23 c): colourless

oil.

d) rac-2-[1-(2.,5-Difluoro-phenvl)-propvl]-4,5-dihydro- 1H-imidazole

F
H
N

-
E
rac-2-[1-(2,5-Difluoro-phenyl)-propyl]-4,5-dihydro-1H-imidazole was prepared from
rac-2-(2,5-difluoro-phenyl)-butyronitrile and ethylene diamine in analogy to Example
22: colourless powder; MS (ISP): 225.0 (M+H) ™).

Example 31

rac-2-[1-(4-Trifluoromethyl-phenyl)-propyl]-4,5-dihydro-1H-imidazole
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F rac-2-(1-Brono-propyl)-1, 4-difl uoro-benzene was
prepared fromrac-1-(2,5-difluoro- phenyl)-propan-1-o0

wapa7pBssphorus tribrom de in anal ogy to ExanpbPer/RB200)/050443

colourless oil. 10 c) 54
rac-2-(2,5-Difluoro-phenyl)l~yronitrile F 1IN F
rac-2-(2,5-Difluoro-phenyl)-butyronitrile was prepared
-2-(1-brono-propyl)- 1,4-difluoro-benzene and

i"hyl cyanide in anal ogy to Exanple 23 c):

col ess—'15 oil. d)
ac-2-[1-(2,5-Di fl uoro-phenyl)-propyll-4,5-di hydro-1H
imdazole F ~ NJ Nom F rac-2-j£ o

1_13_0(22[ g(ébinlﬂggyognqjhg@je)lylhpéwl]]— ,5-dihydro- 1H-imidazole was prepared

=~ di-hyd h &, e ! r o
G B Fa o T e
Branplad2i solamlebarpvdes )e25p¢(Medilbur | ess powder

M5 (ISP): 225.0 ((MrH)+). Exanple 31 25
rac-2-[1-(4-Trifluoronethyl -phenyl)-propyl]-4,5-di hydr
0- 1H i mi dazol e WO 2007/ 08565IMPEBLEP2007/ 050443 - 54
H N FNFF
rac-2-[1-(4-Trifl uoronethyl -phenyl)-propyl]-4,5-di hydr
3-(3Hrpmoclag-diath yidhen pylef ar @t ydror dinimatnzole
Qﬁ3&£&£hEﬂﬁﬁﬂﬁkm$£ﬁ£mﬁﬂ¥&9 -butyronitrile and ethyl ene

atarirne 11 alfal Ogy 10
o

@&
Br

To a solution of 8.01g (60 mmol) aluminum trichloride in 10 ml dichloromethane were

added at ambient temperature drop-wise 5.52 g (34 mmol) 2,6-diethyl-benzaldehyde
(Example 1 c)); exothermic reaction. To the resulting dark red solution was added slowly
drop-wise a solution of 5.5 g (34 mmol) bromine in 7 ml dichloromethane; strong
exothermic reaction. Then the mixture was heated to 40°C for 3 hours. The reaction
mixture was cooled to ambient temperature and poured onto ice. The organic phase was
separated and the aqueous solution extracted with dichloromethane, the combined
extracts washed with 2N HCI solution, saturated sodium bicarbonate solution and brine,
dried over MgSQy, filtered and evaporated: 7.0 g 3-bromo-2,6-diethyl-benzaldehyde of
90% purity (HPLC) that did not require further purification.

b) (3-Bromo-2.6-diethyl-phenvl)-methanol

OH

oo

(3-Bromo-2,6-diethyl-phenyl)-methanol was prepared from 3-bromo-2,6-diethyl-

benzaldehyde in analogy to Example 23 a): brown oil that did not require further

purification.

¢) 1-Bromo-3-chloromethyl-2.4-diethvl-benzene




10

15

20

25

Exanpl e 22: col ourl ess powder; M5 (ISP): 257.0
((MtH) +). 5 Exanple 32

w@2@03/08sem0- 2, 6- di et hyl - benzyl ) -4, 5- di hydr o- 1HPCTVERRDTb50443

e a) 3-Brono-2,6-diethyl-benzaldeh 0 10 Br To a
solution of 8.01g (60 mol) altmnumtrichloride in 10
m di ghl or omet hane were added at anbi ent tenperature
drop{wi se 5.52 g (34 mmol ) 2, 6-di et hyl -benzal dehyde

( e~1 c)); exothermc reaction. To the resulting
da ed solution was added sl owy drop mﬁse a

sol utjon of 5. (34 mol) brqmine in

&P anPfigmef idhe; <g4s,m%942;<3xhr0é%@r§eﬁilﬁﬁhal P%%D. Bfthaypldp 60 ml

Hi&ﬁlo‘%ﬁﬁ&ﬂéﬁﬁe wae daead ﬁﬁdﬂo@s mcﬁﬁéth?ylfbﬁﬂirﬁlde-ﬁhﬁ drop-wise within 5
action xture_was coql ed to anbi ent tenperature

lauts%%?éa %ﬁfﬂ& 7-¢bmmeibthionyd ghleride dde mppxtire yap stprsgdeyy ambient

aithel treasie e RIdht, ménqhb QblaBktpaAS HRENIM éfhunder reduced pressure. 1-
di chl or onet hane, the conbined extracts washed with 2N

Bromeordoramethyh - dicdhy!-Benrenevas eirBedhat an &bl igifpgwhich was
a&@ iRfnh di@ately €1 tBE fMRin Maltbn, f i | t ered and evapor at ed:

0 g 3-brono-2, 6-di et hyl - benzal dehyde of 20 90%
purlty (HPLC) that did not require further

BU{3-BlR8 2@diethR)- pﬁérvﬁt&@am%n@e di et hyl - phenyl)
-methanol &OH Br (3-Brono-Z, 6-di et hyl - phenyl )

- methanol was pr epar ed fron13 brono- 2, 6-di et hyl - 25
ehyde in anal ogy to Exanple 23 a): brown oi
did not require further purification. c)

1- Brono- 3-chl oronet hyl - 2, 4- di et hyl - benzene WO

@9%@%@%3@& EEEM @%%;h% 3-ctH8ronfdth BI2,4-ARt#1-benzene in 120

sol uti on of

@Iﬁfaéﬁét@renﬁwtﬁ)mﬁmygﬁwaml%t Iheaedad to°@ovepg added 1.76 2 (36

Hirgslh S LMRIHANEGe. Vﬁré@nﬁgﬁi@ QIaéI-Q/aﬁiﬁ&pt% 50°C and stirred at this temperature
N, N- di et hyT f or mam de and wamﬁse with 5 mnutes

gver pight(Bep the rea5tlo;qm|apﬁme)qu 3 w@hq:tbp'l, a@@tatemé extracted several
At Witk WRS. Bhd 5ieBfic PhalWRs@BEd over NaySO,, filtered and evaporated: 7.2 g

(3-bromo-2,6-diethyl-phenyl)-acetonitrile that did not require further purification.

e) 2-(3-Bromo-2.,6-diethyl-benzyl)-4,5-dihydro-1H-imidazole

HN@

ey

ﬁéi
Br

Through a solution of 6.05 g (24 mmol) (3-bromo-2,6-diethyl-phenyl)-acetonitrile in 120

ml dichloromethane and 15 ml methanol was bubbled at 0°C HCI gas for 30 minutes.
Then the mixture was stirred in a closed vessel at ambient temperature over night. The
mixture was cooled down to 0°C again and HCI gas bubbled through the mixture for 60
minutes and stirred at ambient temperature for 6 hours; no more starting material
detectable by HPLC. The reaction mixture was evaporated and the residue taken up in 90
ml ethanol. To this solution were added 12 ml ethylene diamine and the mixture stirred
at ambient temperature over night. Ethyl acetate was added and the organic phase washed

with water, 0.1N HCl solution and brine. The organic extract was dried over Na;SOy,
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5 tenperature over night, then the volatile parts
distilled off under reduced pressure. 1-

w@eamosB3sthl or onet hyl - 2, 4- di et hyl - benzene was pOI/EPIOT050443

as an oily residue which was uysed inmediately for the
follomtng reaction. d)

ﬁﬁet%{i ald %ﬁ’pg%a(?% t'[‘HX %%gﬁ%%ﬁ)s )pﬁﬁﬁ&? 5@1 El{tjoht%tog%p]hgr I sl g@l with
dthigr awaptcRschicor: @nﬁ dhy2- (Qbmmi@étda@tetﬂybhzrmyb -4,y dilpdro-aH-

44 N ed to
B E A Gt RE PR e Ak 0T 85 B P e
m xture was warnmed to 50C and:nlrred at thls
tenperature over night. T en ép%?reactlon m xture was

diluted with ethyl acetate and racted several 15
tinmes with mater The organlc phase was dried over

?ﬁm?zﬁé:% f @"?%dl%vdz?étﬁﬁhaaot hutrogharidst
't e urther purl |cat|on

=Br onp- 2, 6-di et hyl | 1~yl) - 4,5-dihydro-1ktin1dazo|e
N Br 20 Through a solution of 6.05 g (24 nmol)

( ono- 2, 6-di et hyl - phenyl )-acetonitrile in 120 m
[ hloronethane and 15 m net hanol was bubbled at 0C
53 7
Eﬁ;r V(gglgle}{w tb{%?za/r%bél dltlg li—nl g’.r% d eol%eés Srei)z{rﬁf grom (4-

ﬂfhadqoxmm dmeethﬁsp@nyll) eldetdmmletand @thytegaldmnand 1%1@30 Example
[ t he. m,xt 0 u
1srorla§gd 45 y(t)i nggchlor fe. colo%rlgleas? pe% &?r Sé%}fﬂuﬁrl?sl (ﬁﬂ/ﬂH
startlng mat eri al 25 detectable by HPLC. The reactlon
m xture was evaporated and the rgildue taken up in 90
m ethanol. To this solutl added 12 nml et hyl ene
di am ne and the nixture stlrred at anbi ent

PReEpGant + HabeaSran win i B bR St e

sgLU‘hpn and brlne The organic extract was dried over

Na2 , WD 2007/ 085557 PCT/ EP2007/ 050443 -56 filtered
& vapor ated. The residue was purified by

ch tography on silica gel with ethyl acetate as
el uent:

-(3:bro i et - 4, i hyd
5—4?3%{2@0@3@@?%%&3{ P B S idhare- THEmgheye e from (2
B d-4(5( ditrtd roxy- hef3apéteniddle and ethylene diamine in analogy to Example
22; isolated as hydrochloride: colourless powder; MS (ISP): 301.0 and 299.0 ((M+H)™).

Example 35

rac-2-(1-p-Tolyl-ethyl)-4,5-dihydro-1H-imidazole hydrochloride

rac-2-(1-p-Tolyl-ethyl)-4,5-dihydro- 1H-imidazole was prepared from rac-2-p-tolyl-
propionitrile and ethylene diamine in analogy to Example 22; isolated as hydrochloride:
colourless crystals; MS (EI): 188.2 (M ™), 187.2 ((M-H)™) 100%).
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2- (4- Met hoxy- 2, 5-di net hyl - benzyl ) - 4, 5-di hydro-1Hi m da
zol e hydrochloride CCHN-DN H o

w@2¢04n88s5hoxy- 2, 5- di net hyl - benzyl ) - 4, 5- di hydr op@HEPTIOTS50443

zol e was prepared from (4- 10_57_
nmet hoxy- 2, 5-di net hyl - phenyl ) -acetonitril e and et hyl ene
diamne in analogy to Exanple 22; isolated as
hydrochl ori de: col ourl ess powder; M5 (ISP): 219.1
((MtH) +) . Exanple 34 15 Example 36
2- (2-Brono- 4, 5-di met hoxy- benzyl ) -4, 5-di hydro-1Hi m daz
ol e hydrochloride CIHN Br lo
Pac( 2| B(bNethxy-hengl) ety entilyydro 4 Hoirdidayale bydidchloridaz
ol e s prepared from (2-
0 M%ﬂ,S-dinethoxy-phenyl)-acetonitriIe and et hyl ene

di jame i,n anal ogy to Exanple 22; isolated as

ochl ori de: col ourless powder; M5 (ISP): 301.0 and

>0 ((MHH)+). 20 Exanpl e 35
rac-2-(1-p- TonI ethyl) 5 dihydro 1H i m dazol e
hydr ochl ori de
Fagc2-pl- (‘&l\ﬁﬂwywheévlﬁwﬂ)ylhélé dﬁlmarléi 1pidagele aapPepdgd from rac-

f I [ L.
D ROFECO A G R M OB i g 2

kg tedct hydioghtoride: oqfﬁwhltégryst@kyMtSéEB 2443 @ET) 201@8(@4 H) ),
(04%)., 187.2 (((MH+.) 100%. WO 2007/085557

PCT/ EP2007/ 050443 -57 Exanple 36

rac- 2-[ 1- (4- Met hoxy- phenyl Exanpl3y - 4, 5- di hydro- 1 Himi d
azol e hydrochl ori de

2-(2-Isopropoxy-3-methoxy-benzyl)-4,5-dihydro-1H-imidazole oxalate

8|
QU

2-(2-Isopropoxy-3-methoxy-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-

OH

isopropoxy-3-methoxy-phenyl)-acetonitrile and ethylene diamine in analogy to Example
22; isolated as salt with oxalic acid: colourless platelets; MS (ISP): 249.0 (M+H)™).

Example 38

2-(2,6-Difluoro-benzyl)-4,5-dihydro-1H-imidazole hydrochloride

2-(2,6-Difluoro-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 2,6-difluoro-
phenyl)-acetonitrile and ethylene diamine in analogy to Example 22; isolated as
hydrochloride: colourless powder; MS (ISP): 197.0 (M+H)™).

Example 39



10

15

20

25

NN HCH 5 10
rac-2-[ 1- (4- Met hoxy- phenyl)-ethyl]-4,5-di hydro-1Himd

wazaresssas prepared fromrac- PCT/EP2007/050443

2- (4- met hoxy- phenyl ) - pr opi oni Eéézl e and et hyl ene
diam ne in anal ogy to Exanpl e ; isolated as

YRR OL 5. OLLA S RSt AL S MBI R icifBta

2- ( 2-HnsOpr opoxy- 3- net hoxy- benzyl ) - 4, 5-di hydro- 1Hi m da
ate NN OHHOOH O OO

% prepared from (2- 15

poxy- 3- net hoxy- phenyl )-acetonitrile and et hyl ene

ne in analogy to Exanple 22; isolated as salt

U (RICHOX@- 6-€luati-Henzgh)! 8 a1 hgd fo - pHaibel ot wadprépaSE) from (2-chloro-

%—éﬁujo(r)o_ 'jf ,flgl/lfy,f% ;‘iﬁ%ﬁﬂ“%ﬁggp ﬁh%ﬁq%&%@i@(lﬁ 'ﬂg é@é{ﬁ{%ﬁ)ﬁ%{}ﬁ)lé g r'|1_]§olated as

M drdehlbtidé: cblourless powder; MS (ISP): 212.9 (M+H) ™).

2-(2,6-D fl uoro-benzyl)-4,5-di hydro-1H i m dazol e was
prepared from 2, 6-di fluoro- phenyl)-acetonitrile and
et hyl ene di am ne in anal oggxdiplexenpl e 22; isolated as
hydrochl ori de: col ourl ess powder; M5 (ISP): 197.0
((MtH) +,). 25 Exanple 39 WD 2007/ 085557

@2 DR/ d8S Q4 Bnida -2y 102t H)- - fdeliaiBe b Hlorid
m(ﬁfsﬁfhydr o- 1K | i d%zof@jh%frggm ot de. T rochloride

!

CIH N
H

0._NH

\(

N-[4-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-phenyl]-acetamide was prepared from N-
(4-cyanomethyl-phenyl)-acetamide and ethylene diamine in analogy to Example 22;
isolated as hydrochloride: light-brown powder; MS (ISP): 218.0 (M+H)™).

Example 41

rac-2-(1-Phenyl-butyl)-4,5-dihydro-1H-imidazole hydrochloride

rac-2-(1-Phenyl-butyl)-4,5-dihydro- 1H-imidazole was prepared from rac-2-phenyl-
pentanenitrile and ethylene diamine in analogy to Example 22; isolated as hydrochloride:
colourless crystals; MS (ISP): 203.2 (M+H)™).

Example 42

2-(2-Fluoro-6-trifluoromethyl-benzyl)-4,5-dihydro-1H-imidazole hydrochloride
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HNCIHN C F
2-(2-Chl oro-6-fl uoro-benzyl)-4,5-di hydro-1Hi m dazol e

wor®7psspar ed from (2-chl oro- PCT/EP2007/050443

6- fl uor o- phenyl )-acetonitrile g@d et hyl ene diam ne in
anal ogy to Exanple 22; isolate 5 hydrochl ori de:

col | riess powder; M5 (ISP): 212.9 ((MtH)+). Exanple

40 A-%X4,5-D hydro-1H i m dazol - 2-yl et hyl ) - phenyl ]
-rafet@mile hydrochloride ND CTHN H O /NH 10 Vi

4,.5-Di hydro- 1H i m dazol - 2-yl net hyl ) - phenyl ] - acet

as prepared from N

(4-cydanomet hyl - phenyl ) - acet am de and et hyl ene di am ne

bl Q2q:@@ér9%‘tﬁfﬁlo%@ﬂﬁlyﬁb§%?d§ 4 §—g‘h?HFdi lﬁiﬂﬁgiowis?re&@ed from (2-

| i ght-brown powder
Hwenep$-&ifioromethyl- phenyl) acetomtrlle and ethylene dlamlne in analogy to

|
E%‘r?%g %é olrE’clhgtga{ la?\l_ lpﬂfrbfeh)loﬁdes c&bﬂﬂé’s% Crydarsl Misdagm! £16.9 (M+H)™).

rac- 2-( 1- Phenyl - butyl) 4 5 d| hydro 1H i m dazol e was
prepared fromrac-2- phenyl E¢fhpgeaganenitrile and

et hyl ene diam ne in anal ogy to Exanple 22; isolated as
hydrochl ori de: colourless crystals; M5 (I1SP): 203.2

SO 2 SRR e Beh oyt - dihydror L iigasgls bydrochjpride
mi aaz hydr ochl ori de WD 2007/ 085557
EGT/ ;1007/ 050443 - 59 CHIi~

F

E
2-(4-Fluoro-2-trifluoromethyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (4-
fluoro-2-trifluoromethyl-phenyl)-acetonitrile and ethylene diamine in analogy to
Example 22; isolated as hydrochloride: colourless powder; MS (EI): 246.2 (M™), 245.1
(M-H™), 217.1 (M-C3H5)™), 177.1 (((M-imidazoline)*), 100%).

Example 44

2-(5-Fluoro-2-methyl-benzyl)-4,5-dihydro-1H-imidazole hydrochloride

>
N

CH
F

2-(5-Fluoro-2-methyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (5-fluoro-
2-methyl-phenyl)-acetonitrile and ethylene diamine in analogy to Example 19 b); isolated
as hydrochloride: light yellow powder; MS (ISP): 193.1 (M+H) ™).

Example 45

2-(2-Fluoro-5-methyl-benzyl)-4,5-dihydro-1H-imidazole
a) (2-Fluoro-5-methvl-phenvl)-acetonitrile
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2-(2-Fluoro-6-trifluoronethyl-benzyl)-4,5-di hydro-1H-i

woeangdss7 was prepared from (2- PCT/EP2007/050443

fluoro-6-trifluoromethyl - pheny%a acetonitrile and

et hyl ene diamine in analogy to  Exanple 22; isol ated

as hydgochloride: colourless crystals; M (ISP). 246. 9

LK) +). 5 Exanpl e 43

Fl uoro-2-trifluoronethyl-benzyl)-4,5-di hydro- 1Hi
ol e hydrochloride CHM I FFN H FF 10

‘ uoro-2-trifluoronethyl-benzyl)-4,5-di hydro-1H-i

(Q dRoed-8- rﬂ@tﬁ%rlpﬁlﬁhﬂ)%etfohﬁfﬂe(\ﬁas prepared from 2-bromomethyl- 1-fluoro-4-
2-tri onet h etonitrile ang

ﬁwl-gﬁ%zeaf: et E“;Prf’ ne RByEANGUSOh{ Fgrown-S in

acetdigOstindibktaem @laﬂi#é be@sm Wl @fialo o(ﬁs)Katzétﬁﬂ 2Tetrahedron

% (Wb ﬁﬁgg)zilg]ﬂ%@}lqw)hQu AL &glhg% ) 177.

2- (5-Fl uoro- 2- net hyl - benzyl) 4, 5-di hydro-1Hi m dazol e
h drochlor|de N~ N H‘ F CH .

HROMOE 1H i mi dazol e

masH epared fron1(5 quoro- 20
@E - phenyl)-acetonitrile and ethylene diamne in
ogy to Exanple 19 b); isolated as hydrochl oride:

ydlow;xmda' Ms (ISP): 193.1 ((MtH) +,).

5 <?%9 o7 e hbeRgD: bty Foiraigds voumerHFdfize) @ fluoro-
8)mdtRylFAHeay19-avetBRT M an d RIS MNE Hian@iG € irPaH Al d dylt8 Example 19 b): light

yellow powder; MS (ISP): 193.0 (M+H)™).

Example 46

2-(2,6-Difluoro-3-methyl-benzyl)-4,5-dihydro-1H-imidazole

HN/>
=,

N
F F

2-(2,6-Difluoro-3-methyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2,6-
difluoro-3-methyl-phenyl)-acetonitrile and ethylene diamine in analogy to Example 19
b): colourless powder; MS (ISP): 210.1 ((M+H)™).

Example 47
rac-2-[1-(3-Fluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole

HN/>
~

N
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WD 2007/ 085557 PCT/ EP2007/050443 - 60 N F
(2- Fl uor o- 5- net hyl - phenyl ) -acetonitril e was prepared

wo camogssbr ononet hyl - 1-fl uor o-4- net hyl - benzeneCBRE2007/050443

sodi um cyani de in presence of g, cat al yti c amount of
15-crown-5 in acetonitrile at anbient tenperature

8L P\ 38l T B PPgh - P b YRR RYm rc 2

(Miporobpheayl) uEyraortoleBnrethylene diamine in analogy to Example 19 b):

pa'A D I I Lk HN~ F

5@?‘\?{% ﬁ%‘?%%mneg hﬁ%)r %jéﬁz(%fﬁif%- di hydr o- 1H i mi dazol e
was prepared from (2-fluoro- 10
5- met hyl - phenyl ) -acet oni trj ;(ae @gqget hyl ene di ami ne in
anal ogy to Exanple 19 b): |gnf’11 yel | ow powder; NS
(1SP): 193.0 ((MH)+). Exanple 46 15 o
%a;cgeg—[ﬁ@:{ﬁloy qg%ﬁ%ﬁgreotn?éﬁlgflpp 4 f))p_rgpﬁ]_—QJSt]&/ig{/(?r_o;m—Iinrgllcga%gle
2,*“63Di fl uoro- 3-net hyl - benzyl ) -4, 5-di hydro- 1H i m daz
as prepared from (2, 6-
or o- 3- et hyl - phenyl ) -acetonitrile and et hyl ene
ne in analogy to Exanple 19 b): colourless
powder; MS (1SP): 210.1 ((M:H)+). 20 Exanple 47
FRCx-Pr-[ A Fludré3Usifo RIMEAN 1) pHRh PF- 1]-4,5-dihydro- 1H-imidazol

| ]-E, “di hydro- | i m da&zori Rh Aoy - £ il i dmidazole was
pPeEPAEPIFOTY 5044 fluoregg 3-trifluoromethyl-phenyl)-butyronitrile and ethylene
GAfTide inlmbBel 'td@ia‘?ﬁ;lfﬁ@ 2%} )0 RLPRK! powller VS NREY. 0740 iNTL-£1) ).

azol e was prepared fromrac-2-

Example 49

2-(2-Trifluoromethoxy-benzyl)-4,5-dihydro-1H-imidazole

HN\’N>
ol

2-(2-Trifluoromethoxy-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-
trifluoromethoxy-phenyl)-acetonitrile and ethylene diamine in analogy to Example 19 b):
yellow powder; MS (ISP): 245.0 (M+H)™).

Example 50

2-(5-Fluoro-2-trifluoromethyl-benzyl)-4,5-dihydro-1H-imidazole

2-(5-Fluoro-2-trifluoromethyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-
fluoro-5-trifluoromethyl-phenyl)-acetonitrile and the complex of trimethylaluminium
with ethylene diamine in toluene at reflux for 18 hours in analogy to M.P. Wentland et
al., J. Med. Chem.30, 1482 (1987): brown solid; MS (ISP): 247.0 (M+H)™).
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(3-fluoro-phenyl)-butyronitrile and et hyl ene di am ne
in anal ogy to Exanple 19 b): colourless powder; NS

WO b@Posss207. 1 ((MtH) +). 5 Exanple 48 rac-2- [ PCI/EP2007/050443

1- (2-Fluoro-3-trifluoronethyl -phenyl)-propyl]
-4,5-di hydro-1Hinmdazole HNN FF FF
rac-2-[1-(2-Fluoro-3-trifluoronethyl-phenyl)-propyl]-4
, 5-di hydro-1H i m dazol e was 10 prepared from
rac-2-(2-fluoro-3-trifl uor BretplglSiphenyl)
-butyronitrile and ethylene diamne in analogy to
Exanple 19 b): colourl ess powder; M5 (I1SP): 275.0
(dch\2rH)-62-FluoEocphgal y8) - d®p3g-4,5-dihydro- 1H-imidazole
2-(%h;£ifluoronethoxy-benzyl)-4,5-dihydro-lkkinidazole
~+ FFO F 1 /
2- Z-Trifluoronethoxy-benzyl)-4,5-dihydro-lFLinidazoIe
repared from (2-
uor onet hoxy- phenyl )-acetonitrile and ethyl ene
azl‘[ﬂgz Fﬁ%@oﬁ%ﬂ)w&fb Eﬂmldﬁlé/g(’l?o @Hulmlﬂﬁdl@%mwpﬁéd from rac-2-
P2 (1504131 mﬁnalmmtyrpmtul@ra@ﬁ@twnf@mw}n anaéogﬂftﬁﬁampteﬂ%b) light
gélﬁ)%zﬂlvﬁder NS (fspht 207.0 (93 H)* e _ _
5-Fl uoro-2-trifluoronethyl-benzyl)-4,5-di hydro-1Hi
n1dazo|e was prepared from (2-
fluoro-5-trifluoromethyl -phenyl)-acetonitrile and the

conpl ex of trimethylal um ni um
Example 52

2-(2-Fluoro-5-trifluoromethyl-benzyl)-4,5-dihydro-1H-imidazole

2-(2-Fluoro-5-trifluoromethyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-
fluoro-5-trifluoromethyl-phenyl)-acetonitrile and ethylene diamine in analogy to
Example 19 b): brown solid; MS (ISP): 247.3 (M+H)™).

Example 53

2-(2-Chloro-6-fluoro-3-methyl-benzyl)-4,5-dihydro-1H-imidazole

2-(2-Chloro-6-fluoro-3-methyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from
(2-chloro-6-fluoro-3-methylphenyl)-acetonitrile and ethylene diamine in analogy to
Example 19 b): off-white solid; MS (ISP): 227.0 (M+H)™).

Example 54
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with ethylene diamine in toluene at reflux for 18
hours in analogy to MP. Wntland et al., J. Med.

web@mosB3s7 1482 (1987): brown solid; M (ISP): PdEWEB2007/050443

((M+H) +) . WD 2007/ 085557 PCT/ _Eg’32_007/ 050443 -62

Exanpl e 51 rac-2-[1-(2-Fluoro-phenyl)-prop

yl]-4,5-di hydro-1Himdazole HN/ ~N F 5

rac-2-[ 1- (2- Fl uor o- phenyl ) - propyl]-4,5-di hydro-1Hinmd
27 d{beh ylegeen pyle g ar &tlydnoelHl imedazele
(2-flugro-phenyl)-butyronitrile and ethyl ene di am ne

' ogy to Exanple 19 b): light vyellow powder; M5
207.0 ((MrH)+). 10 Exanple 52

uoro-5-trifl uoronet hyl -benzyl)-4,5-di hydro-1H-i
e N~N H F FFFI15
2-(2-Fluoro-5-trifluoronethyl-benzyl)-4,5-di hydro-1H-i
Ai(@dtbyldenad) -poedibydid- F-omidazole was prepared from (2-ethylphenyl)-

LL01812a4{ f RBE IR 06010 BP0 AR A g i
SI6P):d8INB(NIHEPY). 247.3 ((M+H)+). Exanple 53 20

2- (2- Chl or o- 6-fl uor o- 3- net hyl - benzyl ) - 4, 5-di hydro- 1H- i

m dazole N F C

2- (2- Chl or o- 6-fl uor o- 3- net kydmplezyl ) - 4, 5- di hydr o- 1H i

m dazol e was prepared from

2-(2-Chloro-6-methoxy-benzyl)-4,5-dihydro-1H-imidazole

>

N

Cl O

2-(2-Chloro-6-methoxy-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-
chloro-6-methoxyphenyl)-acetonitrile and ethylene diamine in analogy to Example 19 b):
light brown powder; MS (ISP): 224.9 (M+H)™).

Example 56

2-(2-Cyclopropyl-benzyl)-4,5-dihydro-1H-imidazole
a) (2-Cyclopropvl-phenvyl)-acetonitrile

N
Z

To a solution of 0.784 g (4 mmol) 2-bromophenyl-acetonitrile in 16 ml toluene were
added 0.8 ml water, 0.412 g (4.8 mmol) cyclopropylboronic acid, 2.97g (14 mmol)
tribasic potassium phosphate, 0.112g (0.4 mmol) tricyclohexylphosphine and 0.045g (0.2
mmol) palladium(II) acetate. The reaction mixture was stirred at 100°C for 2 days. The
solvent was evaporated and the residue taken up in water and ethyl acetate. The organic
layer was washed with brine, dried over MgSOy, filtered and evaporated. The residue was

purified using column chromatography (SiO», heptane/ethyl acetate 98:2) to yield 0.40g
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(2-chl oro-6-fl uoro-3-net hyl phenyl )-acetonitrile and

ethyl ene diamne in analogy to 25 Exanple 19 b):
wobdorkssse solid; M5 (I1SP): 227.0 ((MrH) +). EXPOpPER20074050443

WD 2007/ 085557 PCT/EPZOO?/OSOA@ _ -63

2-(2-Ethyl - benzyl)-4,5-di hydro-1Him dazole N N

) ) ) it L I ‘
S gt R e R ¥ R Yol QR ARk S08Bg direalyfor the
aetitypteene di amine in analogy to Exanple 19 b): [ight
yel |l ow powder; M5 (ISP): 189.4 ((MtH)+-). Exanple 55
10
B} 2-22-ChklopoopGi-trer Ay x4y S dnayd- ) H4inhidazdiey dr o- 1H- i m dazol e
N Cl ON
2-(2-Ch 6%9-6-nethoxy-benzyl)-4,5-dihydro-lFLinidazole
as prepa‘ed from (2-
| 6- met hoxyphenyl )-acetonitril e and et hyl ene
in anal ogy to Exanple 19 b): [|ight brown
powder M5 (I1SP): 224.9 ((M:H)+). 15 Exanpl e 56

e BRSPS ST

ghé@ﬂ)uzldeﬂiﬂit@iﬂe £hd 7Byl eh o ariiilin analgﬁy to Example 19 b): light brown

bro h | - ac itrile in 16 tol uene were
Rawea b o ab b P12 (408 mrol)
cycl opropyl boronic acid, 2.97g (14 mmol) tribasic
pot assi um phosphate, 0.112g (0.4 nmol)
tricycl ohexyl phosphi ne and 0.045g (0.2 mmol)
pal l adiun(l1) acetate. The reaction m xture was
stirred at 100C for 2 days. The 25 sol vent was
evapor ated and the resi dueEX3RRIESUp in water and et hyl
acetate. The organic

2-(2-Bromo-6-methyl-benzyl)-4,5-dihydro-1H-imidazole

>

N
Br

2-(2-Bromo-6-methyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from (2-bromo-
6-methylphenyl)-acetonitrile and ethylene diamine in analogy to Example 19 b): off-
white solid; MS (EI): 173.1 (100%); 252.2; 254.1 (M+H)™).

Example 58

2-(3-Bromo-5-methoxy-2-methyl-benzyl)-4,5-dihydro- 1H-imidazole

>

N

Br o~

2-(3-Bromo-5-methoxy-2-methyl-benzyl)-4,5-dihydro- 1 H-imidazole was prepared from
3-bromo-5-methoxy-2-methyl-benzyl bromide in analogy to Example 19 a) and b): white
solid; MS (ISP): 282.8; 284.8 ((M+H) ™).
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20

| ayer was washed with brine, dried over MyS04,
filtered and evaporated. The residue was purified

woigengsset umm chr omat ogr aphy (Si 02, hept ane/ et Pgi/EP2007/050443

acetate 98:2) to yield 0.40g yg%_zoow 085557

PCT/ EP2007/ 050443 -64 of

(2-cycl opropyl - phenyl )-acetonitrile as a light-yell ow
oil that was used directly for the next step. b)
2-(2-Cycloprop | 1~yl) -4, 5- Hkdmyplled91H-i m dazole N N 5
2-(2-Cycl opropyl - benzyl ) -4, 5-di hydro- 1H i m dazol e was
prepared from (2-cycl opropyl - phenyl)-acetonitrile and
24 ky(Ihdore - B rafn aremieth ydbah 1yd)y4, b -aliltpdaoiHeim@akle | i ght
brown  powder; MS (1SP): 201.4 ((MtH)+). 10 Exanple 57
2- (2- Bpjjono- 6- net hyl - benzyl ) - 4, 5-di hydr o- 1H-i m dazol e
NL N (BN 15

ono- 6- et hyl - benzyl) - 4, 5- di hydro- 1H i m dazol e
¢pared from (2-brono-

6 yl phenyl)-acetonitrile and ethyl ene diam ne in
andl ogy to Exanple 19 b): off- white solid; M5 (El):
373-Ch16 09 Wiflu 25 Rreiyl-BoitkzyD) - 4, § Mty #9 - 1 HR2Bn s 2@ Wes H8pared from (2-
2- és- r QH’D- 5- net hoxy- 2- net h%/l-- be z%/I ) 4,5-di hydro-1Hi
Fhl Lo 1t uqqlgrr}qthy@?he@y -acetonitrile and ethylene diamine in analogy to
Bx{r3p1B 9 Bp-ariteeb hexMs 2Ee9mptdey Is-(emapt) - 4, 5- di hydr o- 1H- |
m dazol e was prepared from 25

3- br ono- 5- net hoxy- 2- net hyl - benzyl brom de i n anal ogy
to Exanple 19 a) and b): whki®plesol i d; M5 (1SP):

282.8; 284.8 ((MH) +).

rac-2-[1-(2,6-Difluoro-phenyl)-ethyl]-4,5-dihydro-1H-imidazole

>

N
F F

rac-2-[1-(2,6-Difluoro-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from rac-
2-(2,6-difluoro-phenyl)-propionitrile and ethylene diamine in analogy to Example 19 b):
white solid; MS (ISP): 211.1 (M+H)™).

Example 61

rac-2-[1-(2,5-Dichloro-phenyl)-ethyl]-4,5-dihydro-1H-imidazole

>

N
Cl

Cl
rac-2-[1-(2,5-Dichloro-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from
rac-2-(2,5-dichloro-phenyl)-propionitrile and ethylene diamine in analogy to Example 19
b): white solid; MS (ISP): 243.0 (M+H) ™).
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WD 2007/ 085557 PCT/ EP2007/ 050443 -65 Exanple 59
2-(2-Chloro-3-trifluoronethyl-benzyl)-4,5-di hydro-1H-i

woReamedssr N-) N CIl F F5 F PCT/EP2007/050443

2-(2-Chloro-3-trifluoronethyl - ggnzyl) 4,5-di hydro-1Hi

m dazol e was prepared from (2-

chloro-3-trifl uoronethyl phenyl)-acetonitrile and

ethylene diam ne in analogy to Exanple 19 b): white

solid; M5 (ISP): 262.8 ((Mkhmple 620 Exanpl e 60 rac- 2-

[1- (2,6-Di fluoro-phenyl) -ethyl]

-4,5-di hydro-1Himdazole NL N F F

rae2-PH[ 3L B{ dn 6-pbei ¥ rothgl] ph®diHydretl Hyinjiddzdbe di hydr o- 1H-i

m dazol e was prepared fromrac 15

2-(2,6 ,E|>fl uor o- phenyl )-propionitrile and et hyl ene
iATeN'n anal ogy to Exanple 19 b): white solid; M

211.1 ((MrH) +). Exanple 61 20

rag 1- (2, 5-Di chl oro-phenyl ) -ethyl]-4,5-di hydro-1Hi

g1 azgle N~ N C C rac-2- [I- (2,5-D chloro-phenyl)

“et hyl] -4, 5-di hydro-1H i m dazol e was prepared from

rae2- []2(3 Bﬁqrﬁe pdiienyl} -othgl]-phreihysidyo-1 P mypid azwilé tvad prepaedifrom rac-2-

B DU R PR RO R s QR Bol Rpasisslei€ 19 vt
MHGMQM4%2 9; 254.9 (M+H)™).

Example 63

2-(6-Chloro-2-fluoro-3-methyl-benzyl)-4,5-dihydro-1H-imidazole

>

N
Cl F

2-(6-Chloro-2-fluoro-3-methyl-benzyl)-4,5-dihydro- IH-imidazole was prepared from 6-
chloro-2-fluoro-3-methyl-benzyl bromide in analogy to Example 19 a) and b): light
yellow solid; MS (ISP): 227.0 (M+H)™).

Example 64

2-[2-(4-Fluoro-phenylsulfanyl)-5-methyl-benzyl]-4,5-dihydro- 1H-imidazole

>

N
iog
F
2-[2-(4-Fluoro-phenylsulfanyl)-5-methyl-benzyl]-4,5-dihydro- 1H-imidazole was

prepared from 2-(4-fluoro-phenylsulfanyl)-5-methyl-benzyl chloride via nitrile in
analogy to Example 19 a) and Example 19 b): off-white solid; MS (ISP): 301.1 ((M+H)™).
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-66 Exanple 62
rac-2-[ 1- ( 3- Brono- phenyl ) -ethyl] -4, 5-di hydro- 1H i m daz

wob@7/o08dssN 5 Br "S PCT/EP2007/050443

rac-2-[ 1- (3- Brono- phenyl ) - ethy%.} 4, 5-di hydro-1H i m daz
ol e was prepared fromrac- 2-

( 3- br ono- phenyl ) - pr opi oni t et hyl ene diamne in
anal ogy to Exanple 19 b): Ekirﬁ?lg%sel | ow solid; M
(1SP): 252.9; 254.9 ((MrH)+). 10 Exanple 63

%n:[é-g%,gﬁ {lﬁﬁ_OZRgl né(?)r%hsl] Qi%t I&‘%ydpoe?lzl)/ldldazofé di hydro- 1Hi

2 1(26-2019, 3 Dafidrd | phen gy -Broyabdiylile benzyl ) - 4, 5- di hydr o- 1H- |
m dazol g was prepared from6- 15

chl or o- @- fl uor o- 3- net hyl - benzyl brom de in anal ogy to
Exanpl e|19 a) and b): light vyellow solid;, M5 (ISP):

M-H) +) . Exanpl e 64 20

4- Fl uor o- phenyl sul f anyl ) - 5- net hyl - benzyl ] - 4, 5- di
-1Himdazole ~I DN S F

2-[ 2- (4-Fl uor o- phenyl sul fanyl ) - 5- et hyl - benzyl ] - 4, 5-di
hydro-1H-i mi dazol e was prepared from

BosoluLion 6l G8pBEHy MeLT ipPYopSLammin it 2 Dshteyiah sp Birhaeas cooled

|
%ﬁg@&ﬁlﬁ‘% #}ﬁ%&/gég l:@g@' AQ1 ROt %%481)1?1?'&?_1 ﬁﬁm&ﬁlthmm in
maa@@ws@@la% dropeTisERTED W@BM&BlO m@y thexaswiing Ig3A solution was

§%c{léed {278 Ehid YLXANEHI0 s BBRbS P dﬂiufai/éjp’h%nghf&ck{&ﬂﬁle in 5

ml tetrahydrofuran slowly added. The reaction mixture was stirred at -78°C for 40 min,
then 2.22 g (16 mmol) methyl iodide were added and the cooling bath was removed after
5 min. The mixture was stirred for 2.5 h at room temperature, and then aqueous
ammonium chloride solution was added. The mixture was extracted twice with ethyl
acetate. The combined organic layers were dried over MgSQO, filtered and evaporated.
The residue was purified using column chromatography (SiO,, heptanes / ethyl acetate
9:1) to yield 1.12g of rac-2-(2,3-difluoro-phenyl)-propionitrile as a light yellow liquid;
MS (ED): 167.1 (M™), 152.1 ((M-CH3)™), 100%).

b) rac-2-[1-(2.3-Difluoro-phenyl)-ethvyl]-4.5-dihydro- 1H-imidazole

1>

N

F.

F
rac-2-[1-(2,3-Difluoro-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from rac-
2-(2,3-difluoro-phenyl)-propionitrile and ethylene diamine in analogy to Example 19 b):
off-white solid; MS (EI): 210.1 (M+H) ™).

Example 66

rac-2-[1-(2-Bromo-phenyl)-ethyl]-4,5-dihydro-1H-imidazole
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a) rac-2-(2,3-Di fluoro-phenyl)-propionitrile N F I
F 5 Asolution of 1.586 g (16 nmol ) dii sopropyl am ne

WO 2002685567 t et r ahydr of uran was cool ed w th sodPOIVEP2007/050443

chloride/ice to -10C. A solutjgg_of 9mM (14 nmmol) 1.6
Mbutyl lithiumin hexanes was added drop-w se. After
Stlrrlﬂ for 10 mn the resulting LDA solution was 10
cool edjjt 0y-78C and a solution of 2.00 g (13 nmol)
orophenyl -acetonitrile in 5 m
tetrghydrofuran slowy added. The reaction m xture was
at -78C for 40 mn, then 2.22 g (16 mol)

i odi de were added and the cooling bath was
renoved after 5 min. The m xture was stirred for 2.5

Facal-[ I-ob Brdraopdeajl eyl ] ansl dihen-abuienid szoddway prepared from rac-2-

oride solution was added. The m. xt.ure was tra
Cb G bR Y R o Ts Bl SRgen et RekiEg e F0): of-
hajte ssiderS(Riy:2etl0ane 5 My 8 ), 17311t (emedBraind 1@05apor at ed.
The residue was purified using colum chromat ography
(Si 02, heptanes / ethyl acetate 9:1) to yield 1.12g
of rac-2-(2,3-difluoro-pheRydnpleopi onitrile as a
light yellow liquid; M (El): 167.1 (M), 152.1
(M CH3)+-), 100%. 20 b)
5@02 l?r [ﬁ-fdd%r[am@gf)ldﬂlﬁ)ﬁpﬁl}ShﬁHYdrbLIH/Julmd%.z&ed| hydro-1Him
azol e
rac- 2- 2,3-Difluoro-phenyl)-ethyl]-4,5-di hydro-1Hi
m dazof S prepared fromrac-
2- (2| 3-difluoro-phenyl)-propionitrile and ethyl ene
3pANe i n anal ogy to Exanple 19 b): off-white solid;
%S : 210.1 ((M+H)+,). 25 Exanple 66
rac [ 1- (2- Br ono- phenyl) et hyl ] -4, 5-di hydro-1Hi m daz

raceZ \[Ap(g ?Od7o/ P 865I15 -eth q]-rlél%P(%Jq O(Y ﬁg%rél@dazél%%vas %"r‘eplalred from rac-2-(2-
iodo-phenyl)-propionitrile and ethylene diamine in analogy to Example 19 b): white
solid; MS (EI): 301.0 ((M+H)™).

Example 68

2-[2-(4-Chloro-phenylsulfanyl)-benzyl]-4,5-dihydro-1H-imidazole

ey

2-[2-(4-Chloro-phenylsulfanyl)-benzyl]-4,5-dihydro- IH-imidazole was prepared from 2-
(4-chloro-phenylsulfanyl)-phenyl-acetonitrile and ethylene diamine in analogy to
Example 19 b): white solid; MS (EI): 302.9 (M+H)™).

Example 69

rac-2-[1-(2-Ethyl-phenyl)-ethyl]-4,5-dihydro-1H-imidazole
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Br
rac-2-[ 1- (2- Brono- phenyl ) -ethyl] -4, 5-di hydro-1H i m daz

WO Lk@708sspr epared fromrac- 2- PCT/EP2007/050443

(2- br ono- phenyl ) -propionitril e6gémd et hyl ene diam ne in
anal ogy to Exanple 19 b): off-"white solid; M5 (El):

22Ae0. R0 B (Miobionk 1(( (M B) ), 1009 S

rac- 2- [ 14¥-1 odo- phenyl ) - et hyl ] -4, 5-di hydr o- 1H i m dazo
l e 10

e epared fromrac-2- (2-

i odo yl)-propionitrile and ethyl ene diamne in

anal ogy to Exanple 19 b): white solid; M5 (El): 301.0
fdcMEH)- Eth)yl Ihényﬂ_:?( Foplichifefle ¥as prepared from (2-ethyl-phenyl)-acetonitrile

L4 G e ﬁéﬁé'z%qag%l%ﬁ% Nehsbegoy liguig: Ms (ED: 159.1 (%),

2-[2-(4-Chloro- phenyl sul fanyl) - benzyl] 4, 5-di hydro- 1H
I d f 2-

ethyl en@ iamne in anal ogy to Exanple 19 b): white

SXEl): 302.9 ((MH) +,). Exanple 69 25

rac- 1-N 2- Et hyl - phenyl ) -et hyl ] -4, 5-di hydro- 1Hi ni daz
9 2007/ 085557 PCT/ EP2007/ 050443 -69- a)

Et hyl - phenyl) - propionitrile N

2- Et hyl - phenyl ) -propionitrile was prepared from

(el PR RSB e A M pp e
ath9l- phe(nlyh) propioBithle angdctiRylénedigi@inEtii pivdogy tp|Hxample 19 b): off-white

iy Qb 9ag ks,

Example 70
PROCEDURE C (a)

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

0>

N
H

a) To a solution of 1.08 g (14 mmol) dimethylsulfoxide in 100 ml dichloromethane
cooled to -78°C was added a solution of 1.82 g (14 mmol) oxalyl chloride in 7 ml
dichloromethane. The mixture was stirred for 50 minutes at -78°C and then a solution of
0.620 g (3 mmol) 2-(2,6-diethyl-benzyl)-4,5-dihydro-1H-imidazole in 80 ml
dichloromethane was added and stirring continued at -78°C for 90 minutes. Then 2.90 g
triethylamine were added and the reaction mixture warmed to ambient temperature and
stirring continued for 2 hours. Concentrated ammonia was added and the reaction
mixture extracted with ethyl acetate, the combined extracts washed with brine, dried over
Na,SO;, filtered and evaporated. Purification on silica gel by flash-chromatography with a

heptane/ethyl acetate gradient followed by trituration of residue of the collected and
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30

rac-2-[ 1- (2- Et hyl - phenyl ) -et hyl ] -4, 5-di hydro-1H i m daz
ol e was prepared fromrac-2-(2-

webdwlosienyl ) -propionitril e and et hyl ene di anPOEEPIV07/050443

anal ogy to Exanple 19 b): off-white 10 solid; M
(El): 2031((MH—I)+) Exanpl e 70 PROCEDURE C (a)

z
b5, PR e et e o Lo peno
186initlazdiecdsicoloontesstyalid M OISBH 21 52{(MEHNGE added a
solution of 1.82 g (14 mmol) oxalyl chloride in 7 m

di chl oromet hane. The m xture was stirred for 50
i mul ey tatExardBIE 78nd wettereparsd Exetnn s 0ff to 809Dto6X8, bl 811, 177 to

Iﬁ'z@ggl 218§ ﬁﬂd%b&yl benzyl ) - 4, 5- di hydr o- 1Hi mi dazol e

ororet hane was added and stirri ng
conti nued at -78C for 90 mnutes. Then 2.90 ¢
triethylam ne were added and the reaction mxture

RBOGHDUYRE 6rfb] ent tenperature and stirring continued
for 2 hours. Concentrated ammoni a was added and the

BERSLIONioALKIVIRS (BXORARLEE. mcﬁahﬁtméhy@uq%aahﬁdagggg y1)-

onbi ned extracts wash dri ed
m&é@m (Expmpls %a A é%??arrateédlqumsﬁ@léamtl@ﬁ wspie added 500 mg

Sink E&Bar/gﬂieﬁ’tkﬂ th r&rRix- fﬁhl(Dlﬁl%IrQ gﬂﬁ? hll;lﬁl: Mmitﬁregxzas cooled to ambient

e/ et acet at ra 0 r.itur.ati.on
B Fiss Ao SR i Pl Ao 1355 o s 1i8h iRred and
PETIlERZ @RTADSDWAR ethyl Yeewa Jhe avbmbined agtracdnsererwashed with brine,

gﬁ%(%ovep Na%(%;nphg%h aﬁ? Q@arp ]o_E{tQ&/ '22{%%()@16417&@ € o%y(l))u} elgnldazole was

gbfiajngd aﬁ/sff(WIS@)SOhQMS;QE]()(W@M .I'n anal ogy to Exanple
70 a) were prepared Exanples 71 to 80, 97 to 103, 110,
111, 177 to 5 179, 181, 1B%mpigdland 200. PROCEDURE C
(c) b) To a solution of 90 ng (0.39 mml)

di et hyl - phenyl ) - (1Hi m dazol - 2-yl)- et hanol
%E%érﬁﬁ @e@@?efgﬁl -penayD cldhémiftazeleed aqueous HCL sol uti on
wer ey-added 500 ng 10 zinc foil and heated to refl ux

for 20 hours. Then the m xture was cool ed to ambi ent
eppefat ure, aqueous sodi um hydroxi de sol uti on added,
t urbid solution filtered and

2-(2,3,5,6-Tetramethyl-benzyl)- 1H-imidazole was prepared from 2-(2,3,5,6-Tetramethyl-
benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light-yellow solid; MS
(ED: 214.2 (M%), 199.2 ((M-CH3)"), 100%).

Example 72

2-Pentamethylphenylmethyl-1H-imidazole

1
N

2-Pentamethylphenylmethyl- 1H-imidazole was prepared from 2-
pentamethylphenylmethyl-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light-
yellow solid; MS (EI): 228.2 (M™), 213.2 ((M-CH3)™), 100%).



10

15

20

25

the filtrate extracted with ethyl acetate. The
conbi ned extracts were washed with brine, dried over

whli3045557i | t ered and evapor at ed. PCT/EP2007/050443

2-(2,6-D ethyl -benzyl)-1Hi m'dglzol e was obtained as
off-white solid: MsS (El): 214 (Mt-). 15 Exanple 71
2-(2,3,5,6-Tetranet hyl - ben@%r} %%I m dazol e

2-(2, 3,5, 6-Tetranet hyl - benzy H'i mi dazol e was
prepared from2- (2,3,5,6-Tetramethyl 20

d azo n anal ogy to Exanpl e
T Ao TP RN Bl 2000 (e ),
199. m(((MCHS) +), 100%. Exarrpl e 72 25
tamet hyl phenyl met hyl - 1H-i m dazole 4N H DC
anmet hyl phenyl met hyl - 1H-i m dazol e was prepared
f -
pent anet hyl phenyl net hyl - 4, 5-di hydro- 1Hi m dazol e in

analog to Example 70 a) ght- yellow solid; M
2EyMethogy- 26(dww)hyl bgugzyﬁ (I@(lml@aggtwva)s Prepe0shir@0 2v@-methoxy-2,6-

oy T R RN che it o TR ER 20 2 ghg brown
,?Ol(déll\/hﬁe(tEﬁb)Z\JﬁZ(M- di met hyl - benzyl ) - 1H-i m dazol e was
prepared from 2-(4-net hoxyg2,

di net hyl - benzyl ) -4, 5-di hydron%)—]l-| m dazol e i n anal ogy
to Exanple 70 a): light-browm solid; M5 (El): 216.2

%V%é%l%%@hie{}%ﬁkéﬁgnﬁl flazlol-fl m dazol e HN N

2 (2HNS’\9| net hyl - benzyl ) - 1H i m dazol e was prepared from
~Srdi met hyl - benzyl )-4,5- di hydro-1Hinidazole in
naI ogy to Exanple 70 a): colourless solid; M5 (El):
1

2-(2,5-Dimethyl-benzyl)- 1H-imidazole was prepared from 2-(2,5-dimethyl-benzyl)-4,5-
dihydro- 1H-imidazole in analogy to Example 70 a): colourless solid; MS (EI): 186.1
(M™).

Example 75

2-(4-Fluoro-2,6-dimethyl-benzyl)- 1H-imidazole

0

Iz

3
2-(4-Fluoro-2,6-dimethyl-benzyl)- IH-imidazole was prepared from 2-(4-fluoro-2,6-
dimethyl-benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light-brown
solid; MS (ED): 204.1 (M™).

Example 76

2-(2,6-Dimethyl-benzyl)-5-methyl- 1H-imidazole
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(M+.). 15 Exanple 75 20
2- (4-Fl uoro- 2, 6-di net hyl - benzyl )-1H i m dazole F

wW@2¢04083s8Dr 0- 2, 6- di net hyl - benzyl ) - 1H i m dazol eP@EEP2007/050443

prepared from 2-(4-fluoro-2,6--,

di nmet hyl - benzyl ) - 4, 5- di hydr o- 17—%i m dazol e i n anal ogy

to le 70 a): light-brown solid; Ms (El): 204.1
(M Exanpl e 76

, 6§D et hyl - benzyl ) - 5- met hyl - 1H i mi dazol e WD

5557 PCT/ EP2007/ 050443 -72- N H

6- Di net hyl - benzyl ) -5-net hyl -1 Hi m dazol e was
prepared from 2-(2, 6-di net hyl -

D€ D YD Imoh yredeh yyly-4,hettllnMidigrid ddolewad @Z@laﬁadj ﬂ‘brﬁ Qalm&lmethyl—

%%W%%eﬁ@rz—%ég%Vér%;ﬁhj—rirln%fasioleslr? larllzﬂb gy to amp e 70 9 Co:l'ourless

ol{d3 VR @s®)-: 206t divetHYT)- benzyl ) - 1H i mi dazole HN N Br
2- (3-Brono- 2, 6-di et hyl - benﬁ%a% 1I5l-| m dazol e was
prepared from 2- (3-brono-2 ple

di et hyl - benzyl ) -4, 5-di hydro-|I Him dazole in analogy to

le 70 a) ff solid; WM (El): 294.2 and
%g 0 2@@%‘3 ngﬂb*l Bdazolar coHs) +-), 213. 2
(((MBr +.) 100% . Exanple 78 15
or o- 2- net hyl - benzyl )-1H im dazole N ~ N F

or o- 2- met hyl - benzyl ) -1H i m dazol e was prepared
-fl uoro-2-net hyl -

2-(3-Bromo-2,6-diethyl-benzyl)- 1H-imidazole was prepared from 2-(3-bromo-2,6-
diethyl-benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): off-white solid;
MS (EI): 294.2 and 292.1 (M™), 265.1 and 263.0 ((M-C,Hs)™), 213.2 (((M-Br)™) 100%).

Example 78

2-(5-Fluoro-2-methyl-benzyl)-1H-imidazole

2-(5-Fluoro-2-methyl-benzyl)- 1H-imidazole was prepared from 2-(5-fluoro-2-methyl-
benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): off-white solid; MS
(ISP): 191.2 (M+H)™).

Example 79

2-(2-Fluoro-5-methyl-benzyl)-1H-imidazole

HN3

N

2-(2-Fluoro-5-methyl-benzyl)- 1H-imidazole was prepared from 2-(2-fluoro-5-methyl-
benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light-brown solid; MS
(ED): 190.1 (M™).
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25

benzyl ) -4, 5-di hydro-|1 Him dazole in anal ogy to Exanpl e
70 a): off-white solid; M5 (ISP): 191.2 ((M:H)+.). 20

wezampsss79  2- (2- Fl uor o- 5- net hyl - benzyl) - 1H | PCDERBO®050443

HN~) N F 2-(2-Fluoro-5-nethylsbenzyl)-1Him dazol e
was prepared from 2-(2-fluoro-5-nmethyl- 25
benzyl)-4,5-di hydro-I1Him %E@ n anal ogy to Exanple
70 a): light-brown solid,; I? 190.1 (M+,). WO
2007/ 085557 PCT/ EP2007/ 050443 -73 Exanple 80

enz 1Himdazole H ) N
éiéélgﬂQOFQ én§Pgﬂﬁg%Q¥§ Xf(‘)'l%enzyl)-ll—l-imdazole
wasH'pr epared from 2-(2, 6- dlfluoro 3-
methyl - benzyl ) - 4, 5-di hydro- 1Hi i dazol e in anal ogy to

le 70 a): colourless solid; M (El): 208.2 (M),
((MCH3) +.), 189.1(((MF)+.) 100% . PROCEDURE C

QQ)Z 61191ﬂ56?€ﬁ91r§et§§1 beh@el) 4H-Imidazole was prepared from 2- (2 8 difluoro-3-

4- Chl or o- phenyl ) opyl] -1Him dazole H
meﬁgl @ewbnﬁ%dyhxﬂé@ églsmﬁ%%@ Hetiiglosa e Exaple 70 5> golourless solid;

Méaﬁﬁzm@wwsm V%MQ@H})@T) i189.8((ARFM R unt il a
fi ne honpbgenous powder was obtai ned. This powder was

added to a suspension of 0.37 g, (1.7 nmol)

pROCEDURKE é-@®hl or o- phenyl ) - propyl | - 4, 5- di hydro- 1H
imdazole in 25 nl acetonitrile and the reaction

m xture was stirred at ambEs#epleBénperature for 16
hours. Ethanol was added to the reaction mxture to

reduce excess
rac-2-[1-(4-Chloro-phenyl)-propyl]-1H-imidazole

HN
\
.

¢l
0.79 g (5 mmol) Potassium permanganate and 1.25 g silica were ground together in a
mortar until a fine homogenous powder was obtained. This powder was added to a
suspension of 0.37 g, (1.7 mmol) rac-2-[ 1-(4-chloro-phenyl)-propyl]-4,5-dihydro-1H-
imidazole in 25 ml acetonitrile and the reaction mixture was stirred at ambient
temperature for 16 hours. Ethanol was added to the reaction mixture to reduce excess
oxidant. The mixture was filtered and the solid obtained, was washed with acetonitrile.
The filtrate was evaporated in vacuo to afford 0.27 g amorphous solid. A portion of the
crude material (100 mg) was purified by preparative HPLC to afford 38 mg (27%) rac-2-
[1-(4-chloro-phenyl)-propyl]- 1H-imidazole as colourless solid; MS (ISP): 221.0
((M+H)").

In analogy to Example 81 were prepared Examples 82 to 95.
Example 82

rac-2-(1-Phenyl-propyl)-1H-imidazole
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15

20

oxidant. The m xture was filtered and the solid
obt ai ned, was washed with acetonitrile. 20 The
wo booznsgse7 was evaporated in vacuo to afford 0. PFT/gP2007/050443
anor phous solid. A portion of the crude material (100
ng) was purified by preparative HPLC to afford 38 ng
279y ac-2- [1-(4-chloro-phenyl)-propyl]-1Him dazole
as colbdurless solid;, M5 (I1SP): 221.0 ((MrH)+.). 25 In
angl ogy to Exanple 81 were prepared Exanples 82 to 95.
anpl e 82 rac-2-(1-Phenyl -propyl)-1Him dazole WO
/ 085557 PCT/ EP2007/ 050443 - 74 HN N\/>
2- (1- Phenyl - propyl )-1H i m dazol e was prepared from

rac- 2- (1- phenyl - propyl.) -4, 5- di hydro-1Him dazgle in

%ﬁ-ib@ﬁ?@lﬁw-éﬁg@wh\vmiw adef o TR PPy PropyD-4.5-

a?gdﬂo- 1M (iMidthzble)in abalbXpr-@nmpde 8 I: aff=whitd solid; MS (ISP): 187.1
- (3- Chl oro- phenyl ) -propyl] -1Him dazole HN N rac-2-

%( tH)'3. chl or o- phenyl) -propyl] -1Himi dazol e was

prepared fromrac-2- [ 1- EZndPles3

chl or o- phenyl ) - propyl ] -4, 5-di hydro-1Him dazole in

anal ogy to Exanple 81: off-white solid; M5 (ISP):

221201 (- itk d-phen -84-imidazole

rac- -El- p-ToIpyI %?Qgg@ly;ﬂ 1H i m dazole HN N 15

ac2-( 1- p- Tol yl - propyl ) - 1Hi mi dazol e was prepared

white solid; M5 (ISP): 201.1 ((M+H)+.). Exanple

rac-2-[ 1-(3-Chloro-phenyl)-propyl]- IH-imidazole was prepared from rac-2-[1-(3-
chloro-phenyl)-propyl]-4,5-dihydro-1H-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 221.0 (M+H)™).

Example 84

rac-2-(1-p-Tolyl-propyl)-1H-imidazole

HN\/\>

N

rac-2-(1-p-Tolyl-propyl)- 1H-imidazole was prepared from rac-2-(1-p-tolyl-propyl)-4,5-
dihydro- 1H-imidazole in analogy to Example 81: off-white solid; MS (ISP): 201.1
((M+H)").

Example 85

rac-2-(1-Phenyl-ethyl)- 1H-imidazole
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20 rac-2-(1-Phenyl -ethyl)-1Him dazole HN N\N~1 WO
2007/ 085557 PCT/ EP2007/ 050443 -75

w0 a@7@8%5%7 Phenyl - et hyl ) - 1H i mi dazol e was pr epaP€DEPI00T050443

rac-2-(1-phenyl -ethyl) -4,5- d%;ydr 0-1Hi m dazole in
e

anal ogy to Exanple 81: off-white solid;, M5 (ISP):

3 L. utp) 1ak (1 _ 45-
R PR St PRIENE iR pechoed fom raes2ed pbenylygioy-4.5
Nihgdror &ld-ivifdzole3n Bnanpy phéayiple i offywlite-sbhdi MSAEN01 /3.1
E@mgg pared fromrac-2-[ 1-(3-

ono- phenyl ) - propyl]-4, 5-di hydro-1Him dazole in
anal ogy to Exanple 81: of f Ewimple 8610 solid; MS (ISP):
267.1 and 265.0 ((M+H) +,). Exanple 87
rac-2-[ 1- (3- Fl uoro-phenyl)-prop yl]-1Him dazole HNC
ide-F[ I-e Bbrhd-phda H)-porpyd]pHénmlidazpleopyl | - 1H i m dazol e
was prepar ed fromrac-2-[ 1-(3-
| uor o\phenyl ) - propyl ] -4, 5-di hydro- 1Hi m dazol e in
to Exanple 81: off-white solid; M5 (ISP):
206.0 ((MtH) +,). 20 Exanple 88 rac-2- |
-Fluoro-3-trifl uoronethyl - phenyl) - propyl ]
i rBr] dazole HN N

rac-2-[ 1-(3-Bromo-phenyl)-propyl]- 1H-imidazole was prepared from rac-2-[1-(3-
bromo-phenyl)-propyl]-4,5-dihydro-1H-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 267.1 and 265.0 (M+H) ™).

Example 87

rac-2-[1-(3-Fluoro-phenyl)-propyl]-1H-imidazole

HN\/\>

N

F

rac-2-[ 1-(3-Fluoro-phenyl)-propyl]- 1H-imidazole was prepared from rac-2-[1-(3-
fluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 205.0 ((M+H)™).

Example 88

rac-2-[1-(2-Fluoro-3-trifluoromethyl-phenyl)-propyl]-1H-imidazole

HN\
.

F

mm
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FF F 25 F WO 2007/085557 PCT/ EP2007/ 050443 -76
rac-2- [ 1-(2-Fluoro-3-trifluoromnethyl-phenyl)-propyl]

weo Yd7iogdsdazol e was prepared from rac-2- | PCT/EP2007/050443

1-(2-fluoro-3-trifl uoronethyl _-%1_enyl ) - propyl ]
-4,5-di hydro-1H i m dazole in anal ogy to Exanple 81:

B e R T

HNC-N-(Filnam- 2-trifludromeghyFipb eryd)- phogryi) ), S-dpryd pylL H-imidazole in

- [ f X - +(2 10
i s e T ARG T G e T

anal ogy to Exanple 81: off- V\,hite solid; M5 (ISP):
205.1 ((MrH) +). Exanpl e 90 - 89[
1-(3-Trifluoronethyl - phenyFﬁ‘ op ] -1Him dazole H,
INMNM/\ F 15 F F rac- 2-

3-Tr4 rome henyl r -1H i m dazol e was

b WH e

-t H'f\‘guor onet hyl - phenyl )-propyl]-4,5-di hydro-1Himd
)7 anal ogy to Exanple 81: off-white solid; M

: 255.1 ((MrH)+). 20 Exanple 91 rac-2- |

Fl uor o- phenyl ) -propyl] -1Himdazole HN N F

rac-.2-[ |- (4-Fl uoro-phenyl)-propyl] -1H i m dazol e was

prepared fromrac-2-[ 1-(4
rac-2-[1-(2-Fluoro- phenyl) propyl]-1H-imidazole was prepared from rac-2-[ 1-(2-

fluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 205.1 (M+H)™).
Example 90

rac-2-[1-(3-Trifluoromethyl-phenyl)-propyl]- 1H-imidazole

HN\
.

rac-2-[ 1-(3-Trifluoromethyl-phenyl)-propyl]- 1H-imidazole was prepared from rac-2-[1-
(3-trifluoromethyl-phenyl)-propyl]-4,5-dihydro-1H-imidazole in analogy to Example 81:
off-white solid; MS (ISP): 255.1 (M+H)™).

Example 91

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

HN\/\>

N

rac-2-[ 1-(4-Fluoro-phenyl)-propyl]- 1H-imidazole was prepared from rac-2-[1-(4-
fluoro-phenyl)-propyl]-4,5-dihydro- 1H-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 205.1 (M+H)™).

Example 92



10

15

20

25 fluoro-phenyl)-propyl]-4,5-di hydro-1H i m dazol ei n
anal ogy to Exanple 81:. off-white solid; M5 (ISP):

wQ@oem7bs{s6M-H) +) . Exanpl e 92 WD 2007/ 085557 PCT/EP2007/050443

PCT/ EP2007/ 050443 -77

rac-2-[1-(2, 3-Di fl uoro- phenyl) - propyl] 1H i m dazol e
HNC\ NF F rac-2- [ 1- (2,3-D fluoro-phenyl)
-propyl] -1Him dazole was prepared fromrac-2- [ 1-
(®;B[B(2,3-Difluoro-phenyl)-propyl]-1H-imidazole

di fl uoro- phenyl)-propyl]-4,5-di hydro-1Him dazole in
anal oy o Exanpl e 81: off-white solid; MS (ISP):

223 M-H) +) . Exanpl e 93
rac-2-[1- (2, 5-Di fluoro-phenyl)-propyl]-1Hi m dazol e
H 10 F rac-2- [ 1-(2, 5-Dif|uoro-pheny|)-prop yl]

m dazol e vvas prepared from rac 2- [ 1-(2

i SR S0 g RSO M2 s
ddBiofb-p lwlﬂ %Elellgndazlole in Haﬁ%ogy to Example 81: off-white
Foﬂléi §4§é815h2% «BET%# ): 1H-: m dgigl : was prepared from

rac- 2- (1- phenyl - butyl) 4, SExghhp¢gBo- 1H-i m dazole in

anal ogy to Exanple 81: coI ourless solid; M5 (ISP):
201.0 20 ((M+H) +-). Exanple 95 rac-2- |

Hac(24f T3, $-Dig6 ot b b prepy] I HPingR¥ddle - 1H- i mi dazol e

HN
\
S

F
rac-2-[1-(2,5-Difluoro-phenyl)-propyl]- IH-imidazole was prepared from rac-2-[1-(2,5-
difluoro-phenyl)-propyl]-4,5-dihydro- IH-imidazole in analogy to Example 81: off-white
solid; MS (ISP): 223.0 (M+H)™).

Example 94

rac-2-(1-Phenyl-butyl)-1H-imidazole

HN\/\>

N

rac-2-(1-Phenyl-butyl)-1H-imidazole was prepared from rac-2-(1-phenyl-butyl)-4,5-
dihydro- 1H-imidazole in analogy to Example 81: colourless solid; MS (ISP): 201.0
(M+H)™).

Example 95

rac-2-[1-(4-Trifluoromethyl-phenyl)-propyl]-1H-imidazole
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WD 2007/ 085557 PCT/ EP2007/ 050443 -78- HNN/1 F F F
rac-2-[1-(4-Trifluoronethyl-phenyl)-propyl]-1Him dazo

wo eoon@ssspr epared fromrac-2-[ 1- PCT/EP2007/050443

(4-trifluoronethyl-phenyl)-propyl]-4,5-dihydro-1Himd
azole in analogy to Exanple 81" colourless solid;, M
IgP): 255.1 ((MtH)+). 5 PROCEDURE D Exanpl e 96
~(2, 6- D et hyl - phenyl ) -(1H i m dazol - 2-yl ) - met hanol
NNA\Y HON H 10 To a solution cooled to -78C of 2.1g
mol ) 1, 1-di et hoxynet hyl -1H i m dazole in 25 m
tetrahydrofuran were added drop-wise 8.09 m (13 mol)
6f fa 1.6M butyl lithium solution in hexane. The
PACXT- (Ir-e4-Weislu S idnt gtieyl- fihien y17-§Co i y0)- 1 H Sniitldvoleand préjed@Sm rac-2-[1-

ded a soluytjon of 2. 00 1 [) . .
O ST Eomemy behSaD Gl & i viie THriisraledr dpdngy tprfsample 81:
d8otitlesk BE1R]; WES(ISP): 282U (@I+HY8C for 30 min., at - 20C
for 30 mn. and at 0C also for 30 min. The reaction
was quenched by addition of 10% aq. HO solution and
PROCBEIUREE DXt over night. Solid potassi um carbonate
was added to the m xture and the gl kal i ne sol ution
extracted with ethyl acet at®MIREOconbi ned extracts
were washed with brine, dried over Na2SM, filtered
and evaporated. Trituration of the residue in ethyl
Jéqge(@&]@le}glpﬂmh@gﬂl)-r( Hd-ipypdazol-2-yl)-methanol
(2, 6-diet hyl - phenyl )-(1H i m dazol - 2-yl ) - net hanol as
cokleu s crystals; M5 (ISP): 230.9 ((MtH +.).
Exanpl ef97 2- [1- (2-Chl oro-phenyl) -ethyl]
1 dazol e

To a solution cooled to -78°C of 2.1g (12 mmol) 1,1-diethoxymethyl- 1H-imidazole in 25
ml tetrahydrofuran were added drop-wise 8.09 ml (13 mmol) of a 1.6M butyl lithium
solution in hexane. The mixture was stirred at -78°C for 15 min. and then was added a
solution of 2.00 g (12 mmol) 2,6-diethyl-benzaldehyde in 2 ml tetrahydrofuran. The
mixture was stirred at -78°C for 30 min., at - 20°C for 30 min. and at 0°C also for 30 min.
The reaction was quenched by addition of 10% aq. HCl solution and stirred at rt over
night. Solid potassium carbonate was added to the mixture and the alkaline solution
extracted with ethyl acetate. The combined extracts were washed with brine, dried over
Na,SO;, filtered and evaporated. Trituration of the residue in ethyl acetate provided rac-
(2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol as colourless crystals; MS (ISP): 230.9
(M+H)™).

Example 97

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

0>
N

Cl
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2-[1- (2-Chloro-phenyl) -ethyl] -1H i m dazol e was

woe@passdr from 2- El - (2-chl oro-phenyl) - PCT/EP2007/050443

et hyl ] -4, 5-di hydro-1Hi m dazol g,i n anal ogy to Exanple
70 a): white solid; Ms (El): 205.2 (wm+-), 171.1

5 32D S E PR R, wihagpgreqim 2-1-C-horo-pheny)

eth¢-4CY-dIhypr it intdavoid in-ab oyriodzaoi e e : phisparlad MS (EI): 205.2

m 2~ (;2+ _t(#]é}gr - benzyl ) -
ngdl%%ylgl(@)fl im?%)(jl e in analogy to Exanple 70 a):

yellow solid; M (ISP): 198BxdmpleO8( (M+H) +-). Exanpl e
99 2-(2-Bronpo-6-nethyl-benzyl)-1Himdazole N N Br
15 2-(2-Brono- 6-net hyl - benzyl ) - 1H i m dazol e was
pr(eackgrépydiezy] 21 Brioridaz6teret hyl -

benzyl ) -4, 5-di hydro-1H i m dazol e in anal ogy to Exanpl e
70 a): | [Ngh§ brown solid; M5 (El): 250,1; 252.1
(M+-), w1l (((MBr)+-), 1009 . Exanple 100 20

[I- (2,5-D chloro-phenyl) -ethyl] -1H i m dazole

2-(2-Cyclopropyl-benzyl)- 1H-imidazole was prepared from 2-(2-cyclopropyl-benzyl)-
4,5-dihydro-1H-imidazole in analogy to Example 70 a): yellow solid; MS (ISP): 199.1
(M+H)™).

Example 99

2-(2-Bromo-6-methyl-benzyl)-1H-imidazole

>

N
Br

2-(2-Bromo-6-methyl-benzyl)-1H-imidazole was prepared from 2-(2-bromo-6-methyl-
benzyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light brown solid; MS
(ED): 250,1;252.1 (M™), 171.1 ((M-Br)™), 100%).

Example 100

rac-2-[1-(2,5-Dichloro-phenyl)-ethyl]-1H-imidazole

0

N
Cl

Cl
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C \ C WD 2007/085557 PCT/ EP2007/050443 - 80
rac-2-[1-(2,5-Dichl oro-phenyl)-ethyl]-1Him dazol e was

woe@passd7 from rac-2-[1- (2, 5- PCT/EP2007/050443

di chl or o- phenyl ) -ethyl ] -4, 5-di hydro-1Him dazole in
anal ogy to Exanple 70 a): whit solid; M5 (El): 241.0

() ORI R b BTy 12

dmblope-phei{y3)-Bhghut plarydio-1BtimiidzokHnianhlday ol Iexawerde 70 a): white

: (= Te¥ - henyl
chﬁﬁs,he@)fgggp ﬁ%?%@fhﬁ(ﬂﬁa@y‘}p@oqégaﬁal oéy) to Exanpl e
70 a): white solid; Ms (El): 250.0; 252.0 (M+-),
249.0; 251.0 (((MH)+-). Exal Ile1 02 15
rac-2-[1-(2-Brorm-phenyI)-e’% 'fT Him dazole N N Br
rac-2-[ 1- (2-Brono- phenyl)-ethyl]-1H i m dazol e was

r fromrac-2- - (2= br -
Bﬂ’f‘%ﬁ'&g{%ﬁp&ﬁr}%%ﬁh@al&g'-nfﬁag&edazoI e in analogy to
Exanpl ey a): white solid; M5 (El): 249.0; 251.1
(M=), 711 (((MBr)+-), 100%. 20 Exanple 103
[TN (2-Ethyl -phenyl) -ethyl] -1Him dazole N N
WD 20p7/ 085557 PCT/ EP2007/ 050443 -81
-(2- Ethyl - phenyl)-ethyl]-1Hi m dazol e was
d fromrac-2-[1-(2-ethyl-

rac-2-[ 1-(3-Bromo-phenyl)-ethyl]- IH-imidazole was prepared from rac-2-[1-(3-bromo-
phenyl)-ethyl]-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): white solid; MS
(ED): 250.0; 252.0 (M™), 249.0;251.0 ((M-H)™).

Example 102

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

D

N
Br

rac-2-[ 1-(2-Bromo-phenyl)-ethyl]- IH-imidazole was prepared from rac-2-[ 1-(2-bromo-
phenyl)-ethyl]-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): white solid; MS
(ED): 249.0;251.1 (M™), 171.1 ((M-Br)™), 100%).

Example 103
rac-2-[1-(2-Ethyl-phenyl)-ethyl]-1H-imidazole

D

N
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30

phenyl ) -ethyl]-4,5-di hydro-1Him dazol e in anal ogy to
Exanple 70 a): white solid; Ms (El): 200.1 (M),

wa Zdo7bs(s61 M C2H5) +) , 100% . 5 Exanple 104 PCT/EP2007/050443

2- (4- Brono- napht hal en- 1-yl msthgi) 4, 5-di hydro-1Hi m da
zole N~ Br

B2 POV RSO SOOI o Bl it .

phery))-etbei-defi-dihydre- 1 H-isnddzolgyn amlwxempk Bu): Wit edid; MS

L s solid, m 133-135C,
DR M50 11 CANBEATS TR T 265 1 and 267. 0
(((MH) +), 100% . Exanple 105 15
2- (7- Met hyl - benzof ur an- 6-yl net hyI -4,5-di hydro-1Himd
azol e a) 7- Brononet hyl - 6- feteRple zof uran and
6- Br ononet hyI 7- et hyl - benzofuran
7- Br ononet hyl - 6- net hyl - benzof uran and
BB e TEORy BBy drp- Wil ned by
brom tion of 6,7-dinethyl-benzofuran with NBS in
ehge of a catalytic anmount of
-azobi s(2-net hyl propionitrile) in carbon
hl ori de under irradiation 20 with a 300WI anp
and Jat reflux for 40 mn. Distillati on by Kugel r ohr
grow ded a colourless semsolid of b.p. 150C 3 nbar.

Hé-pBguraphim alana t-o1mei8 Yloridedihygron H‘édﬁ%@fmbﬁ’éas prepared from (4-

Efﬂnh@%ﬂgh%:ﬁ’ﬂ lpllcetonltrﬂe in analo &y to Example 17 but heated to 150°C for 6
yl - benzof ur an- 6- -acetonitril nd

beuwmdﬁnrlwiléfmrpaﬁ%rl i %%@éhﬁ?@ﬂp@d RBS ®EMce, 289.1 and 287.0
E%Mvplt)hyl @!%yzofuran 6-yl)-acetonitrile and
met hyl - benzof uran-7-yl ) -acetonitrile were obtained
by reaction of m xture desewrnidil(h Exanple 105 a)
W th sodium cyanide and a catalytic anmount of sodi um
i odide in acetone at anbient tenperature over night.

Mél\fiﬁithylub@zgﬁlr&regty@nsfdiwbr%SﬂdeS@éHrm@dzm
: T i h %BB ﬁo&%@lv??lnlfémvl 1%@zofuran

@Brmphwth}bénmotﬂlwk bmzsﬁyhl) amd étbmwmpmuethefl Toottbylr benggfuran were

N N P T ey

amountof@,2J-arhis(2-methylpropionitrile) in carbon tetrachloride under irradiation
with a 300W lamp and at reflux for 40 min. Distillation by Kugelrohr provided a
colourless semisolid of b.p. 150°C/3 mbar. The product mixture was directly used for the

following step.

b) (7-Methvl-benzofuran-6-yl)-acetonitrile and (6-Methyl-benzofuran-7-vl)-acetonitrile

i 7
o o
\ \

(7-Methyl-benzofuran-6-yl)-acetonitrile and (6-methyl-benzofuran-7-yl)-acetonitrile

were obtained by reaction of mixture described in Example 105 a) with sodium cyanide
and a catalytic amount of sodium iodide in acetone at ambient temperature over night.
The mixture of regioisomers was separated by preparative HPLC on a CombiHTxDB-

C18 column.
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1H (C(5)-H), 7.43 d, J=6.0 Hz, 1H (C(4)-H, 7.64 d,
J=1.8 Hz, 1H (C(2)-H); M5 (El): 171.2 (M+-). 5

W@ Boolvls3syt - benzof uran-7-yl)-acetonitril e: |ighecyebPioomwsos43

oi | : 1H NMVR ( CDCL3): 252s 3K, (C(6)-CH3), 3.97 s,

2H (CH2-CN), 6.75 d, J = ""1H (C(3)-H), 7.11 d,

@%%ﬁbbklﬁzzof@? dé%ﬁ 5a)ccito Itli_% éﬁﬂﬂ &]céryﬁﬂg ﬁﬁgwﬁg ((DCl: 2535,

IMACL7)}CHs), 3.786, FJ (CH,-CN), 675 d, J_ 1.8 Hz, 1H (C(3)-H),7.22d, 1= 6.0 Hz,
ggg@%{ﬂ%l{ﬁ}z:géﬂ BB (A ATBE Y Q£ 12 A B IR 1) 1, s (-
27T MED hy - benzofuran 6-yl nethyl)-4,5-di hydro-1Himd
ﬁcé%e‘%‘}lly‘ﬁ’%%n% Pa%rf %111&7 I light yellqugoil: LNMR (CDCL): 2.52 5. 3H

enzo uran
Bﬂ(&l)ﬂﬂ&)ﬁ%d; |2§h(tCHbzr G, 54 di d= MsHZ( lI$R°§J(3)2H[5 7411d,J=6.0Hz, 1H

H o L | _ _ . .
WO EThg: DaR IR O T A )2 S A2 MSgED:
&7l M"HN- O 0

2- (6- Met hyl - benzof uran-7-yl net hyl ) -4, 5-di hydro-1Himd
azol e was prepared from (6 20

oe? Y Mdieyizeh rsfaren/6-ylnethgdetdndih yddoel Himadwablegy t o
Exan'pl e_l 17: colourless crystalline solid; M5 (El):
214. I(IM*NQ Exanpl e 107
2- Berjzoffur an- 7- yl met hyl - 4, 5-di hydro 1Him dazole HN N
enzof uran-7-yl met hyl - 4, 5-di hydro- 1H-i m dazol e
pared from benzofuran-?- yI -acetonitrile in
anal ogy to Exanple 17: light brown oil; Ms (El): 200.1
RV Neth Vb 2Q 00 48 6557 etRel) /R 0y df O SH4idd dazolBBastprepmpeefrom (7-

%%ﬁlyl—benzofuran—&yl)—acetonitrile in analogy to Example 17: light brown solid; MS
(ISP): 215.4 (M+H)™).
Example 106

2-(6-Methyl-benzofuran-7-ylmethyl)-4,5-dihydro-1H-imidazole
HINT

N
O
\

2-(6-Methyl-benzofuran-7-ylmethyl)-4,5-dihydro- IH-imidazole was prepared from (6-
methyl-benzofuran-7-yl)-acetonitrile in analogy to Example 17: colourless crystalline
solid; MS (EI): 214.2 (M™).

Example 107

2-Benzofuran-7-ylmethyl-4,5-dihydro-1H-imidazole

HN
v
o
\

2-Benzofuran-7-ylmethyl-4,5-dihydro- 1H-imidazole was prepared from benzofuran-7-
yl-acetonitrile in analogy to Example 17: light brown oil; MS (EI): 200.1 (M™).



10

15

20

2- Benzof ur an- 3-yl net hyl - 4, 5-di hydr o- 1H-i m dazol e
hydrochloride H 5

w@2@engstur an- 3-yl met hyl - 4, 5-di hydr o- 1H i m dazed EEPES7/050443

prepared from benzof uran- 3- y[-?petonitrile i n anal ogy
to Example 17; isolated as hyd?ochloride: off-white
solid; M (El): 200.1 (M4 e 109 10
2-(2,4,5-Trinethyl-thiophé%ggﬁé$gg{hyl)-4,5-dihydro-lH
-imdazole HN N S

2 efichyPin S IRLRYE L K ORRSTBilAELCK drodngride hy dr o- 1H
-1 M dazol e S perj re rom

( AA

ang

, 5-trinethyl -thiophen-3-yl)-acetonitrile in
.9 ((M+H) +) . 15 Exanple 110

ogy to Exanple 19 b); yellow solid; M (ISP)
, 5-Tri met hyl -t hi ophen- 3-yl net hyl )-1H i m dazol e

2-Fefl zafp G T3-ymedthylt 4, §-ditodhe nH3inyilazidwyhs) praparedrirdeztsingofuran-3-

s prepared from (2-(2.4,5.2 S . .
e RRRO RO Miano bR Sy g Sfrs e aeiiosii fFnhis s M
€Elr20aiaMgy to Exanple 70 a); light yellow solid; M
(El): 206.2 (M+). Exanple 111 0
>-Thi ophen- 2- yI net hyl - 1H- i 825 wo 2007/ 085557
PCT/ EP2007/ 050443 - 84 HN ~N S

3 ropneRa gy b A Go ETHARRORRE "

anal to Example 70 a); light yellow solid; M5 (El):
164. M. ).

2-(2,4,5-Trimethyl-thiophen-3-ylmethyl)-4,5-dihydro- 1H-imidazole was prepared from
(2,4,5-trimethyl-thiophen-3-yl)-acetonitrile in analogy to Example 19 b); yellow solid;
MS (ISP): 208.9 (M+H)™).

Example 110

2-(2,4,5-Trimethyl-thiophen-3-ylmethyl)-1H-imidazole

2-(2,4,5-Trimethyl-thiophen-3-ylmethyl)- 1H-imidazole was prepared from (2-(2,4,5-
trimethyl-thiophen-3-ylmethyl)-4,5-dihydro- 1H-imidazole in analogy to Example 70 a);
light yellow solid; MS (EI): 206.2 (M™).

Example 111

2-Thiophen-2-ylmethyl-1H-imidazole
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5 Exanple 112 2-(2,6-Diethyl-3-tritio-ben
zyl)-1Him dazole cf. Exanple 70 for unl abel ed cpd.;
wat@rigssg7 material cf. Exanple 77 N H T 10 PCI/EP2007/050443

2-(2,6-Diethyl-3-tritio-benzyl %41H-| m dazol e was
prepared from 2-(3-brono-2, 6-
di %héle- benzyl)-1Him dazol e by catalytic
hydjoQenation with tritiumagas: > 97 % radi ocheni cal
pufitYy, specific activity 25.9 G /mvol. 15 Exanple 113
Litio-2-n

hal en- 1-yl net hyl - 4, 5-di hydro 1H i m dazol e cf.

&g&%}}@nl glniq%rtylﬁ?—i a?kl)led!\az%e ?gs pr;epareg rfrtolmn 9 tﬁn(i)pﬁen % ylmethyl 4,5-

érh;aﬂot 1Q-iarinaphtihahap gﬂ-to)’ﬂb&'ﬁiﬂ[&‘/‘y(} #; Bordiyaysy eolilHMSTBIRZ64. 1

EMO was prepared from2-(4
- napht hal en- 1-yl met hyl ) - 4, 5- di hydro- 1H i m dazol e

by catalytic hydrogenati orgxagiditxitiumgas: > 98 %
radi ochem cal purity, specific activity 20.7 G/ mmol.
Known conpounds: 25 Prepared foll ow ng PROCEDURE A or

,@—(Qﬂfbi@ﬂfyl—% tklﬁb%é%lﬁmﬂlqﬁidl@n of corresponding
2-im dazoline faoll ow ng PROCEDURE C. WD 2007/ 085557

ﬁcﬁrmledef@mwled cpésstgéa\%pwew cf.&xpmpteut’e Name 114
HN 2-(4-tert-Butyl -2, 6-di net hyl -benzyl)-4,5- "

di hydro-1H i m dazol e, Xyl ometazoline 115 N~

2- Pent'h’@t hyl phenyl net hyl - 4, 5-di hydro H 1Hi m dazol e

N
H

T
2-(2,6-Diethyl-3-tritio-benzyl)- 1H-imidazole was prepared from 2-(3-bromo-2,6-
diethyl-benzyl)- 1H-imidazole by catalytic hydrogenation with tritium gas: > 97 %

radiochemical purity, specific activity 25.9 Ci/mmol.
Example 113

4-Tritio-2-naphthalen-1-ylmethyl-4,5-dihydro-1H-imidazole
cf. Example 140 for unlabeled cpd.; starting material cf. Example 104

4-Tritio-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole was prepared from 2-(4-
bromo-naphthalen- 1-ylmethyl)-4,5-dihydro- 1H-imidazole by catalytic hydrogenation

with tritium gas: > 98 % radiochemical purity, specific activity 20.7 Ci/mmol.

Known compounds:
Prepared following PROCEDURE A or B and for 2-imidazoles oxidation of
corresponding 2-imidazoline following PROCEDURE C:



H 116 N 2-(2, 3,5, 6-Tetranet hyl - benzyl)-4,5- H
di hydro-1Him dazole 117 OH CI H

w6 2a0e08558But yl - 3- (4, 5-di hydro-1H i m dazol -
2-yl methyl) -2, 4-di net hyl - phenog%_

" 2-(2,4,6-Trinmethyl -benzyl) -4,
1H i m dazole, Trim zoline 119 N
2-(2,6-D nethyl -benzyl)-4,5-di hydro-1H N i nm dazole H

HI ~ PCT/EP2007/050443
H Oxynet hazol i ne 118
di hydr o-

1EQarhpB-NR, 6- Di chl Stractivenzyl ) - 4, 5- di hydr o- 1BNanNe CI H ~
rmdazola N H Ccl—CclL-—121 clH
2- (3,147 Di chilor o- benzyl) >4, 5- di hgdFdSB y-3¢-AHpghygheazyD-4.5-
YCLI1:T C |WD 2007/ 085557 PCT/ ERR0@7105084d30le; X@Bmetazoline
122 ¢ 2-(2, 3-Di net “benzyl )t 4,5-di hydro- CITH N\ NH
1H i m dazole O O-_ 23 N~
2- (4- Met hoxy- 2, 6-d yl -benzyl)-4,5- H
di hydro-1Hijm dazol e’ 124 CIH N| ~
Z- ( Z2-1lps ono- henzyl ) - 4, +d nydr ot 2tentamethylphenylmethyl-4,5-dihydro-
N 1H-imidazole
116 r\;/> 2-(2,3,5,6-Tetramethyl-benzyl)-4,5-
N dihydro-1H-imidazole
117 on ©H 6-tert-Butyl-3-(4,5-dihydro- 1H-imidazol-
N|/> 2-ylmethyl)-2,4-dimethyl-phenol,
N Oxymethazoline
118 N/j 2-(2,4,6-Trimethyl-benzyl)-4,5-dihydro-
¥ 1H-imidazole, Trimizoline
119 r\;/> 2-(2,6-Dimethyl-benzyl)-4,5-dihydro-1H-
N imidazole
120 N 2-(2,6-Dichloro-benzyl)-4,5-dihydro-1H-
CH I/> .
N imidazole
H
Cl Cl
121 cl H 2-(3,4-Dichloro-benzyl)-4,5-dihydro-1H-
| imidazole
BORY,




N H i m dazol

e Br 125 2, 6-Dichl

or o- 4- (4, 5-di hydro- 1H

N NH i m dazol - 2-yl nethyl ) -phenylamne, Cl clH
wokwangissne H2N Cl 126 CTH N | PCT/EP2007/050443
2- (2- Met hyl - benzyl ) - 4, 5-di hydr gé 1H N imdazole H 127
N-~ 2-(2,5-D nethyl -benzyl)-4,5-di hydro-1H N
gz ote—H128—CHN - -
2-(2-T7i f1 ugr omet hy|, - é}@lﬂ )-4 %'_(21§-]T)_1nﬁthoxy-benzyl)-4,5—d1hydro-
di hydro- 1Hi|m dazol e F 29 C| HINBridazole
2-(3-Trifluaromet bypk-benzyl)-4]5- di hydro-1H i m dazol e
F F F WD 2007/ 085 PCT/ EP200Y/ 050443 - 87 130
HN- - ~ 2-Benzyl - 4, 57di Rydro- 1H{ mi dazole ~N
hydrochl oride, PriS8col, Tolazoline CIH 131 N1 \
rac-= %Zé =Phenyt=ethyt ),\;-)% 5=dihy irira - _.’ ; b5
N dihydro-1H-imidazole
O\
124 o N|/> 2-(2-Bromo-benzyl)-4,5-dihydro-1H-
N imidazole
Br.
125 I\ 2,6-Dichloro-4-(4,5-dihydro-1H-
Ny NH
N imidazol-2-ylmethyl)-phenylamine,
“ Nemazoline
CIH
H,N
cl
126 o N|/> 2-(2-Methyl-benzyl)-4,5-dihydro- 1H-
H imidazole
127 T 2-(2,5-Dimethyl-benzyl)-4,3-dihydro- 1H-
E N imidazole
128 CH N|/> 2-(2-Trifluoromethyl-benzyl)-4,5-
g F N dihydro-1H-imidazole
F
129 CHH N|/> 2-(3-Trifluoromethyl-benzyl)-4,5-
N dihydro-1H-imidazole
F
gF




ClH 132 HN~ rac- 2-(1-Phenyl -propyl)-4,5-di hydro-1H N

i mdazol e 133 Nrac-2-
wohaihydso- 1H i m dazol e ci
2-(2,5-D nmet hoxy-benzyl)-4,5-d

[ 1- (2- Chl oro- phenyl ) -ethyl]-4,5-
134 HN

PCT/EP2007/050443
ghydro- N 1Him dazole o

0 135 4-(4,5-Di hydro-1Him da20l - 2-yl methyl)- HN ~N

phenyi' amneT—CHHHZN-136 5 T5 dhvdro-TH-imidazol
2- (2-Thl or o-|benzyl )-H:5§dl hydr h T P AR g L gpddazole
Cl 137 N 2-(2, 4, 6- Tg1 met hyl - benhaydrpetlbkideyiPdimedd] BolaAdlike
138 N 2-(2, 6-D net byl - benzyl)-LHimdazole N H WO
2007/ 085557 |PCT/ E7/ 0B0443 |88 139
2- Benzyl - 1H{i m dazs H6 N 140Q
- -;]-¥|n:efh | -4 5-dj dro-
2-haphhale: W a2 (T-Phenyl-ethy)-4,5-dihydro-TH-
B
N imidazole
CIH
132 HN rac-2-(1-Phenyl-propyl)-4,5-dihydro-1H-
- E SN imidazole
133 N|/> rac-2-[ 1-(2-Chloro-phenyl)-ethyl]-4,5-
f N dihydro-1H-imidazole
Cl
134 HN 2-(2,5-Dimethoxy-benzyl)-4,5-dihydro-
| E \jN 1H-imidazole
0]
@]
I
135 HN/_\N 4-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-
7 phenylamine
CH
H,N
136 L\ 2-(2-Chloro-benzyl)-4,5-dihydro-1H-
imidazole
Cl
137 ’\i/\> 2-(2,4,6-Trimethyl-benzyl)- IH-imidazole
E N
138 r\;/\> 2-(2,6-Dimethyl-benzyl)- 1H-imidazole
\&N
H




H 1H i m daz
2- Napht hal e

wa4d@7asBenzof ur an- 5- yl net hyl

ole, Privine 141 N

n- 2-yl net hyl

-4,5-di hydro- \ \ 1H i m dazol e
-4,5-di hydro- 1H HMIMEP2007/050443

i mdazole 0 143 ~N 2-Benzol b] 3.
thi ophen-3-yl nethyl -4, 5- d hyd?o-lH—i midazole GH ?
2—Thto UlJIICII LN Hret ||y| ﬁ—’B%n’zdilf‘l‘{'{"’Hrﬁfd%iz_gle N
i m daz%l e H{145 H 04\> Y
2- Thi ophen-3-yl et hyT -4, 5-di hygdro-1H inmidazole N S
146 3-(4,5-Di hydro i m dazol 1 2-yl methyl)- N
1Hindole i |I HN H 147 N-
2- (1-Phenyl -{propyl )-4,5-di hydro-1H N im dazole H WO
2007/1885557 |PCT/ EP2007/)050443 | 2-Nswhthipde- - ylmethyl-4,5-dihydro-
2- (2- Met hoxy- benzyl ) - i'm dazohg_ i Eq14%. PNvine
2- ( 2- Met hoxy- napht hal en- 1-yl met hyl ) - ’
141 N 2-Naphthalen-2-ylmethyl-4,5-dihydro-
OO I ) | 1H-imidazole
142 [\ 2-Benzofuran-5-ylmethyl-4,5-dihydro- 1H-
A imidazole
A\
143 @N 2-Benzo[b]thiophen-3-ylmethyl-4,5-
H N dihydro-1H-imidazole
N\
144 N/@ 2-Thiophen-2-ylmethyl-4,5-dihydro- 1H-
N imidazole
N
R
145 i 2-Thiophen-3-ylmethyl-4,5-dihydro-1H-
\Nj imidazole
/ \
s
146 /Nj 3-(4,5-Dihydro- 1H-imidazol-2-ylmethyl)-
N 1H-indole
N\ H
N CIH
H
147 N/> 2-(1-Phenyl-propyl)-4,5-dihydro-1H-
| N imidazole
H




N 4, 5-di hydro-1Him dazole 150 (1
2- (4- Met hoxy- napht hal en- 1-yl nethyl) N
wd 2670835§dr o- 1H-i m dazole ~ | \ 0l-1 151 N PCTI/EP2007/050443
Rac- 2- (1- Napht hal en- 1-yl - ethyl%94 5- N
dlhydro 1H—|n1dazole 152

2 nh | A L _ A i Aa—zal o

Z LJI II I yl IIBLII T =, J- Ul IIy.J ] Ul I

153 4% 4- \H -@- napht hal en- 1 Q;Fne?ﬁo yb Q? A Thidazole
4, 5- di hydr o- i ytomer N H |\ \ 154

N) 2-(2-Met met hyl )-4,5- H

di hydro-1H-i 155

rac- 2- [1 (4- Nyl ] -4, 5-di hydro-1Himd

aLUI q4 I_yUI UL
- 90 9

rac-2-[1-(4-
azol e was pr

2- (4- phenoxys-

P53 NSt o ah e T methyl) -
W5 diltydso dithymiidazdlet i i d

rile in analogy to
nl ori de: mhite powder ;

Exanpl e 17,
NE—(EL)+ 2671 ol 166 ron
(4- I\\/g§@loxy- 2, Zr(gtlY{@P])xy—néphthalen I-ylmethyl)-

-4, 5-di hydrd

" 0Shdibydrdel iNiidakblel H

151 Rac-2-(1-Naphthalen-1-yl-ethyl)-4,5-
dihydro-1H-imidazole

152 2-Biphenyl-2-ylmethyl-4,5-dihydro- 1H-
imidazole

153 Rac-4-Methyl-2-naphthalen- 1-ylmethyl-
4,5-dihydro-1H-imidazole or tautomer

154 2-(2-Methyl-naphthalen- 1-ylmethyl)-4,5-

dihydro-1H-imidazole

Example 155

rac-2-[1-(4-Phenoxy-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride
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10 rac- 2- (4- Meth oxy- 2,3- dinethyl- phenyl) -prop
ionitrile which was prepared from 2-(4-

woredo083552, 3- di net hyl - phenyl ) -acetonitril e andpOEERY07/050443

i odide in anal ogy to Exanpl e _9639) was reacted with
et hyl enediamne to form
rac- 2-.[-1- (4- met hoxy- 2, 3- di net hyl -
ethyl]-4,5-di hydro-1H i m dazole in analogy to
e 19b; isolated as hydrochloride: white powder;
): 233.3 ((M+-). 15 Exanple 157
2-[1-(4-Benzyl oxy-phenyl)-ethyl]-4,5-di hydro-1Him
|§zole hydrochloride NI _~ N H i CH Oi 20
2-[ 1- (4- Benzyl oxy- phenyl ) -et hyl ] - 4, 5-di hydro- 1H-i m
radalz pl-e4- %Sncpdyqﬂlﬁnﬁd-eﬂfyﬂm Sai@hydro |H-imidazole was prepared from rac-

benzyl.oxy- phen: ropl [ 1al t L
& REo R LB R e R BuBn fogr-pmete [ GlfitPagrochiorice:
salte dowlds; VIR (EI): 26L13M M+, ) . Exanpl e 158 WO
2007/ 085557 PCT/ EP2007/ 05( 443 gl ?ﬁk\/r ac-2- [1I-
(4- Benzyl - phenyl) -ethyl] Y dro- 1H i m dazol e
hydrochloride N~ N H CIH Nzz 1-11

r a%@é@%@%ﬁdyﬁgﬁﬁ phensh o 17 5%y ikl

L ddideniayide phenyl ) -propionitrile in anal ogy to Exanpl e
17; iNsoI ated as hydrochl ori de:

|
N
H CcH

=
s

_o

rac-2-(4-Methoxy-2,3-dimethyl-phenyl)-propionitrile which was prepared from 2-(4-
methoxy-2,3-dimethyl-phenyl)-acetonitrile and methyl iodide in analogy to Example
65a) was reacted with ethylenediamine to form rac-2-[1-(4-methoxy-2,3-dimethyl-
phenyl)-ethyl]-4,5-dihydro-1H-imidazole in analogy to Example 19b; isolated as
hydrochloride: white powder; MS (EI): 233.3 (M™).

Example 157

rac-2-[1-(4-Benzyloxy-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride

P
y

CIH

(o}

<

rac-2-[ 1-(4-Benzyloxy-phenyl)-ethyl]-4,5-dihydro- IH-imidazole was prepared from rac-
2-(4-benzyloxy-phenyl)-propionitrile in analogy to Example 17; isolated as
hydrochloride: light yellow solid; MS (EI): 281.3((M™).

Example 158
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white solid; M5 (El): 265.1((M+). Exanple 159 rac-2-
[I- (4-Ethyl-phenyl) -ethyl] -4,5-di hydro-1H i m dazol e

whiyarosisspri de 10 a) rac-2-(4-Ethyl- phenyl) PCTI/EP2007/050443

propionitrile N rac-2-(4-Ethy[-ﬁhenyI)-propionitriIe
was prepared fron11-(1-bronn-e? yl)-4-ethyl - benzene
in anal ogy to Exanple 45 a). The product was directly
used for the next reaction step. 15 b)
rage2-PH-{ 4 BénlzyEphetl yphethyl 1455 Hihyd b 1d i imi dazoleltydirodhdazdd e
hydr oc Lgride NDN HCH

1>(4- Et hyl - phenyl ) -ethyl]-4, 5-di hydro-1H i m daz

ol e siprepared fromrac-2- (4-
eth henyl ) -propionitrile in anal ogy to Exanple 17,
I SO d as hydrochl oride: beige 20 powder; M5 (El):
203. ). Exanple 160 rac-2-[

I sopropyl - phenyl)-ethyl] -4,5-di hydro- 1H
dazol e hydrochl ori de WO 2007/ 085557

PCT, 7/ 050443 . -92- N, H i

Fa&cﬁgfﬁ)%f%y ‘QBT)‘}Y%?%éﬁ:%W)‘@@%r1]“-191%281%‘?’ RPAFRIL AT oy rac-2-
:(zﬂﬁirfﬂyﬁph‘ﬁﬁd)loﬁhﬁpﬂihﬂdﬂg ih QARIo&E to %xa_nllple 17; isolatfl:d as hytdrochloride:
-(4-is0 - -propronitrile in analo 0

E%&ﬁﬁﬂgkggf&ﬁggggigﬁ&Qsphygrochloride: mhiteg%omder;

MS (El): 217.3((M+). 5 Examphfld6b

rac- 2- (1- Bi phenyl - 4-yl -et hyl ) -4, 5-di hydro- 1H i m dazol e
hydrochloride H

rac-2-[1-(4-Ethyl-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole hydrochloride

a) rac-2-(4-Ethyl-phenyl)-propionitrile

//N

rac-2-(4-Ethyl-phenyl)-propionitrile was prepared from 1-(1-bromo-ethyl)-4-ethyl-
benzene in analogy to Example 45 a). The product was directly used for the next reaction

step.

b) rac-2-[1-(4-Ethyl-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride

rac-2-[ 1-(4-Ethyl-phenyl)-ethyl]-4,5-dihydro-1H-imidazole was prepared from rac-2-(4-
ethyl-phenyl)-propionitrile in analogy to Example 17; isolated as hydrochloride: beige
powder; MS (EI): 203.4 (M™).

Example 160

rac-2-[1-(4-Isopropyl-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride
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CIH a
rac-2- (1- Bi phenyl - 4-yl -ethyl) -4, 5-di hydro- 1H i m dazol e

woers7psspared fromrac-2 10 bi phenyl - 4-yl - pr opPODEPZO0Y/€50443

in anal ogy to Exanple 17; isolgied as hydrochl ori de:
mhite powder; MS (El): 251.3 ). Example 162
racg [I- (4-Butoxy-phenyl) -ethyl] -4,5-dihydro- 1H
[ zoIe hydrochloride N~ N H CdH 15
- [ 1- (4- But oxy- phenyl ) - et hyl ] - 4, 5- di hydr o- 1H i ni da
, prepared fromrac-2-

LZpbut oxy- phenyl ) -propionitrile in analogy to Exanple

isolated as hydrochloride light yellow solid; M
(EH%: 247. 4 (M=) le 163 20 rac-2- [I-
(as-%L éﬂsopﬁmyypylen@tﬁw -4, dy ydion Y rigridagple wasipgepastdefrom rac-

: / i
%%%ﬁ%%%[%’% ngno%ggrdﬂ}%rgltfﬂgﬂ_hnaﬂ g? té!\@xa%{%&% 19§1§Q§tgd as hydrochloride:
paie poydery MSENG XYL pidhYI ) - et hyl ] - 4, 5- di hydr o- 1Hi mi da

zol e was prepared fromracggmole 16
(4- et hoxy- phenyl) - proplonltrF1e |n anal ogy to Exanpl e
i sol ated as hydrochloride: |ight yell ow powder;

17;

%@Z%@%?B}%%glﬁg&%%%l?#?é%?@—ad%ﬁfh%z@ﬁh@dr%chlorﬂde
ydY obr oni de

O CIH

J

rac-2-(1-Biphenyl-4-yl-ethyl)-4,5-dihydro- 1H-imidazole was prepared from rac-2-
biphenyl-4-yl-propionitrile in analogy to Example 17; isolated as hydrochloride: white
powder; MS (EI): 251.3 (M™).

Example 162

rac-2-[ 1-(4-Butoxy-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride

rac-2-[ 1-(4-Butoxy-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from rac-2-
(4-butoxy-phenyl)-propionitrile in analogy to Example 17; isolated as hydrochloride:
light yellow solid; MS (EI): 247.4 (M™).

Example 163

rac-2-[ 1-(4-Ethoxy-phenyl)-ethyl]-4,5-dihydro-1H-imidazole hydrochloride
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NN H BrH 10 OH
rac-4-[1-(4, 5-Di hydro-1Hi m dazol - 2-yl ) -et hyl ] -phenol

wor®7psspar ed fromrac-2-(4- PCT/EP2007/050443

hydr oxy- phenyl ) -propionitrile b?- anal ogy to Exanpl e
; isolated as hydrobrom de: “white solid; M5 (El):

17; |
e A L
hir ethoBy-pherdd) - piiphenitrile Bradaidy t@aExample 17; isolated as hydrochloride:

ﬁé}[ﬁ?}’_‘g&%‘ﬂb%&ym )»e—lgh?‘r?@rﬁfgl -2-yl)-ethyl]-2,3-di met hy

was prepar rac-

2- (4- hydroxy- 2, 3-di net hyl - phenyl ) -propionitrile in
anal ogy to Exanple 17; isolated 20 as hydrobrom de:
white powder; MS (El): 219.3 ((Mt). Exanple 166
2- (6- Met hyl - benzof ur an- 5- yiExmetpy164- 4, 5- di hydro-1Him d
azol e hydrochloride HN N (DC _:I1"Cy 25 0 CIH WO
2007/ 085557 PCT/ EP2007/ 050443 - 94
Pac( B Met, 5ryih o ZIdd -ih &faz&l- 3y ety ]-pheh b h dd dop eorardeéH- | m d
azol e hydrochl oride was prepared from
6- met hyl - benzof uran- 5-carboxylic acid nethyl ester in
anal to Exanple 195 (steps d - f): off-white
P » M5 (I1SP): 215.3 ((M+H) +-).

H

BrH

OH
rac-4-[1-(4,5-Dihydro- 1H-imidazol-2-yl)-ethyl]-phenol was prepared from rac-2-(4-
hydroxy-phenyl)-propionitrile in analogy to Example 17; isolated as hydrobromide:
white solid; MS (EI): 191.4 (M™).

Example 165

rac-4-[1-(4,5-Dihydro-1H-imidazol-2-yl)-ethyl]-2,3-dimethyl-phenol hydrobromide

OH
rac 4-[1-(4,5-Dihydro- 1H-imidazol-2-yl)-ethyl]-2,3-dimethyl-phenol was prepared from
rac- 2-(4-hydroxy-2,3-dimethyl-phenyl)-propionitrile in analogy to Example 17; isolated
as hydrobromide: white powder; MS (EI): 219.3 (M™).

Example 166

2-(6-Methyl-benzofuran-5-ylmethyl)-4,5-dihydro-1H-imidazole hydrochloride

H
N
S0y
o CIH
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5 Exanple 167 10
2- (7-Met hyl - benzof uran-5-yl net hyl ) -4, 5-di hydro-1Himd

woezabmesissiflate /-\ HN/ N OF HOO F F PCT/EP2007/050443

2- (7- Met hyl - benzof ur an- 5-yl et sz[ )-4,5-di hydro-1Himd
azole triflate was prepared from

L e R e e T
prepagddisn §ohettlyl- B zouBR)-5-cad®x@iq qchHidpthy] esidh iBxanioketo

peR PR AL R et e

2- Benzof ur an- 4-yl met hyl - 4, 5-di hydr o- 1H i m dazol e

hydr ochl ori de was prepared from

4- br ononet hyl - benzofuran in anal ogy to Exanple 19:
pale yellow solid; M5 (ISP): 201.4 ((MtH)+.). Exanple
169 25

2- (4- Met hoxy- benzof uran-5-yl nmet hyl ) -4, 5-di hydro-1Him
dazol e hydrochloride H/ I NCH O W 2007/085557
PCT/ EP2007/ 050443 -95

2- (4- Met hoxy- benzof ur an- 5-5PRAHIAY) - 4, 5-di hydro- 1Hi ni
dazoli@hhysineetul &1 -5 d@m¥@s§1)-4,5-dihydro- IH-imidazole triflate

HN_ N

0
F N\
HO
FF

2-(7-Methyl-benzofuran-5-ylmethyl)-4,5-dihydro- IH-imidazole triflate was prepared

O

from 7-methyl-benzofuran-5-carboxylic acid methyl ester in analogy to Example 195
(steps d —f): yellow amorphous solid; MS (ISP): 215.3 (M+H)™).

Example 168

2-Benzofuran-4-ylmethyl-4,5-dihydro-1H-imidazole hydrochloride

HN
CIH ~

N
A\
o

2-Benzofuran-4-ylmethyl-4,5-dihydro- 1H-imidazole hydrochloride was prepared from
4-bromomethyl-benzofuran in analogy to Example 19: pale yellow solid; MS (ISP): 201.4
(M+H)™).

Example 169

2-(4-Methoxy-benzofuran-5-ylmethyl)-4,5-dihydro-1H-imidazole hydrochloride

H
N

4 ’\}\7 CIH
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prepared from (4-net hoxy-benzofuran-5-yl) -nmethanol in
anal ogy to Exanple 195 (steps e and f): off-white

w@owdessssMs (I SP): 231.4 ((I\/HrH) +). 5 Exanpl e 1FOT/EP2007/050443

2- Benzof ur an- 6-yl et hyl - 4, 5-di Qé/dro 1H i m dazol e
hydrochloride C O, 01"~~ ~J~~~ NCH H

g; BIERLL. L - Srohiatnad: i1 Sl O M b AAE B) frochloride was

was prepar
Brelpreddmet h@tlmddmwdfenzdnranﬂS ahahd@ynd;lan Enanpy ® Ex@mple 195 (steps

%ﬁ& B Qﬁ%?{e;po%e& IN%?ISP?%%% ((BJ[QH()(.)I\./IH—I) +). Exanpl e

(4, 5-Di hydro-1Hi m dazol - 2-yl ) - (4- et hyl - benzof ur an- 5-
yl)-methanol OHH N NJ
(4, 5-D hydro-1Hi m dazol - ZEXQFBPE%? 57 met hyl - benzof ur an- 5-
91 Ben meft en @y lnnet b y Ip4, 8ol yeldo- 1H-omidazole hydrochloride
hydr oxy (4 net hyl - benzof uran-5-yl)-acetic as descri bed
Gu Huan Synt h. Conmun.

99 ) 709.: 1ight yellow powder; NS (ISP):

2é°11(( H)1=|) arrple 172 20

%&ﬁ%p&:ngg %)/ éf{élg)etﬁyl_la gdﬂwﬁ 112—1 Pr/nlggzolé/ h;drogl%]rtl ea\!vaesr})repared from
-0 dmBmt Y- Be®zokinkah ik alaea@gytaﬁthlﬁptehwk whiiepbidal Brs-(2Smot 201.3

\(/erﬁg@)par ed from (2-

Example 171

(4,5-Dihydro-1H-imidazol-2-yl)-(4-methyl-benzofuran-5-yl)-methanol

o
N
BORY

(4,5-Dihydro-1H-imidazol-2-yl)-(4-methyl-benzofuran-5-yl)-methanol was prepared
from hydroxy-(4-methyl-benzofuran-5-yl)-acetic as described in Shi, Zhen; Gu, Huan
Synth. Commun. 27(15), 1997, 2701-2709.: light yellow powder; MS (ISP): 231.1
((M+H)").

Example 172

1-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-naphthalen-2-ol hydrochloride

N
q\ CIH
oo

1-(4,5-Dihydro- 1H-imidazol-2-ylmethyl)-naphthalen-2-ol was prepared from (2-
hydroxy-naphthalen- 1-yl)-acetonitrile in analogy to Example 17; isolated as
hydrochloride: light yellow solid; MS (EI): 226.3 ((M™).

Example 173

4-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-2,5-dimethyl-phenol hydrobromide
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hydr oxy- napht hal en- 1-yl)-acetonitrile in analogy to
Exanpl e 17; isolated as 25 hydrochloride: |ight yell ow

waelwasssks (El): 226.3 ((M+-). Exanple 173  PCI/EP2007/050443

4- (4, 5-Di hydro-1Hi m dazol - 2-yj et hyl ) - 2, 5-di met hyl - ph
enol hydrobrom de WD 2007/ 0855 PCT/ EP2007/ 050443
-96- M) N HBrH OH
4- (4,5-)Di hydr o- 1H i m dazol - 2-yl met hyl ) - 2, 5- di net hyl - ph
eno[ Vhs prepared from (4-
Xy=s&, 5-di met hyl - phenyl )-acetonitrile in anal ogy
nple 17; isolated as hydrobrom de: white solid,
M5 LE!l): 204.1((Mk-). 5 Exarrple 174 10

4, 5-Di hydro- 1H i m_dazol - neth 3-di met hyl -

gr{gph@@y@@r %1&@da2@—%yﬂm§}1ﬂ) dlmet yl phenol was prepared Eom (4-
ﬂyc(réxy’iz@LMEm—})hleﬁm datitrde W dRIIBY td ERardp i1 BN BY

enol ‘was prepared ﬁ‘é
hydipbsapaide: 3’1’}&?%%#% n%ﬂ‘l)l(ﬁ\f[ef onitrile in anal ogy
to Exanple 17; isolated as hydrobrom de: |ight yellow
solid; Ms (EI): 205. 3((M+, ). 15 Exanple 175

2- (1- Brono- napht hal en- 2-yl met hyl ) - 4, 5- di hydro- 1Hi m da
zole Br N 20

2- (1- Brono- napht hal en- 2-yl rrethyl% 4, 5-di hydro-1Hi m da
zol e was prepared from (1-Example 174

br ono- napht hal en-2-yl )-acetonitrile in analogy to

Exanple 17: light yellow solid; M5 (I1SP): 291.2 and
Qgg,jﬂDi@lQ/Mq-gH,—iyn_idazol—2—ylmethyl)—2,3—dimethy1—phen ol hydrobromide

OH
4-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-2,3-dimethyl-phenol was prepared from (4-
hydroxy-2,3-dimethyl-phenyl)-acetonitrile in analogy to Example 17; isolated as
hydrobromide: light yellow solid; MS (EI): 205.3((M™).

Example 175
2-(1-Bromo-naphthalen-2-ylmethyl)-4,5-dihydro-1H-imidazole

Br
.
SORs,

2-(1-Bromo-naphthalen-2-ylmethyl)-4,5-dihydro- IH-imidazole was prepared from (1-
bromo-naphthalen-2-yl)-acetonitrile in analogy to Example 17: light yellow solid; MS
(ISP): 291.2 and 289.1 ((M+H) ™).

Example 176

rac-2-(2-Methyl-1-phenyl-propyl)- IH-imidazole
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Exanple 176 25
rac-2- (2- Met hyl -1 - phenyl - propyl ) - 1H i m dazol e WD

wQoed7 /0885557 PCT/ EP2007/ 050443 -97- HNC \ N PCT/EP2007/050443

rac-2-(2- Met hyl -1 - phenyl - propyb?1 1H i mi dazol e was
prepared fromrac- 3-nethyl enyl -butyronitrile in
anal ogy to Exanple 17: col ourless solid; M5 (El):

200. @ ). 5 Exanple 177 rac-2- [I-

( Diwet hyl - phenyl) -ethyl] -1Him dazole HN N
rac 2-[1-(2, 3- D|rrethyl phenyl)-ethyl]-1H i m dazol e was

- phenyl ) et hyI ]-4,5-di hydro-i Hi m dazol e
(Exanple 18) in analogy to Exanple 70 a): |ight
yael 2- WMo y1.d;- pida y1- fdopyl) 288-i19 idagdiit was plép@Ldd, frl® 9ac23-methyl-2-

bt Pt i il Sy Ttk AT Bt 1S - o1 0.

2-(2,3-Dichl oro-benzyl)-1Hi m' dazol e was prepared from
2- (2, 3-di chl oro- benzyl )-4]$ di hﬁj{o I Himdazole in
anal ogy to Exarrpl e 70 a) Xr own solid; Ms (ISP):
228.9 and 227.0 (((M+H)+-), 100% , 453.0 and

45%%3%&%%@2%1 L}?Mﬁ‘a})ﬁfjﬁﬁ?hﬂfﬁﬁayﬁ?ls WO 2007/ 085557

PCT/ gR2Q07/ 050443 - 98-

Sy

rac-2-[1-(2,3-Dimethyl-phenyl)-ethyl]- 1H-imidazole was prepared from 2-[1-(2,3-
dimethyl-phenyl)-ethyl]-4,5-dihydro-1H-imidazole (Example 18) in analogy to Example
70 a): light yellow solid; MS (EI): 228.9 (M), 100%), 199.2 (M-H) ™), 185.2 ((M-
CH»)™).

Example 178

2-(2,3-Dichloro-benzyl)-1H-imidazole

H N\/\>

N
Cl

ol
2-(2,3-Dichloro-benzyl)- 1H-imidazole was prepared from 2-(2,3-dichloro-benzyl)-4,5-
dihydro- 1H-imidazole in analogy to Example 70 a): light brown solid; MS (ISP): 228.9
and 227.0 (((M+H)™), 100%) , 453.0 and 455.1 ((2M+H)™).

Example 179

2-Benzofuran-7-ylmethyl-1H-imidazole
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NH Oa)
2- Benzof uran-7-yl net hyl -4, 5-di hydro-1-imdazole NH

we2@7Besszof ur an- 7- yl met hyl - 4, 5-di hydr o- | - i m dapoi/@PWa%050443

prepared from 7-brononet hyl - %/%évgnzofur an in anal ogy

to Exanple 19: yellow solid, (1SP): 2013((MH—|)+)

b) 2-Benzofuran-7-ylnmethyl-1Him dazole N H

2- Benz ')[] an-7-yl met hyl - 1H i m dazol e was prepared from
Fran 7-yl methyl - 10 4,5-di hydro-1|-im dazole in

) o Exanple 70 a): light yellow solid;, M

(d SH 199.1 ((M+H)+.). Exanple 180 rac-2- |

1 Et hoxy- phenyl) ethyl] -45 di hydro -1 H

-im dazol e

g Bongofu f@BMﬂ?&W“pﬁiéﬁWB‘) éﬂmy%a]wlﬁ 5-di hydro- 1Hi ni d
azol e repared fromrac-

2- ( 3- netlho®yphenyl ) -propionitrile and et hyl ene di am ne
in anarogy to Exanple 19 b): vyellowoil; M (ISP):
(MfH) +,). 20 Exanple 181 WD 2007/ 085557

X907/ 050443 - 99 rac-2-

bt hoxy- phenyl ) -ethyl] -1H i m dazol e

2-Benzofuran-7-ylmethyl-4,5-dihydro-1-imidazole was prepared from 7-bromomethyl-
benzofuran in analogy to Example 19: yellow solid; MS (ISP): 201.3 ((M+H) ™).

b) 2-Benzofuran-7-ylmethvyl- 1H-imidazole

>
N
H

O

\

2-Benzofuran-7-ylmethyl- 1H-imidazole was prepared from 2-benzofuran-7-ylmethyl-
4,5-dihydro-1-imidazole in analogy to Example 70 a): light yellow solid; MS (ISP): 199.1
((M+H)").

Example 180

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

>

N
H

™o
rac-2-[ 1-(3-Methoxy-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from rac-
2-(3-methoxyphenyl)-propionitrile and ethylene diamine in analogy to Example 19 b):
yellow oil; MS (ISP): 205.3 (M+H) ™).

Example 181
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NN H O1 / rac-2- [ 1- (3-Methoxy- phenyl) -et hyl ]
-1H i m dazol e was prepared fromrac-2- | (3-

woredoiossssphenyl ) - et hyl ] -4, 5-di hydro- 1H i m dazoPer/EB2007/050443

anal ogy to Exanple 70 a): yellgé(v 5 gum NS (1 SP):
203.4 ((MtH) +). Exanpl e 182 rac-

0 S s o 1

rac- 2- [=¥ 2- Met hoxy- phenyl ) -ethyl]-4, 5-di hydro-1Himd
&S /prepared fromrac-

et Roxyphenyl ) -propionitrile and et hyl ene di am ne
ogy to Exanple 19 b): [Ilight yellow solid; M
05.1 ((M+H)+). 15 Exanple 183 rac-2- |

1-9 bt hoxy- phenyl )-ethyl] -1Him dazole O N rac-2-
Fde=2- t?(é\/ﬁfié?ﬁ&afy @{éﬁgpf'e)chyi]ethlldaz%l'eL\wp‘#@;ﬁ?é@frmsrac 2-[1-(3-

prepared from'ra

mwyﬁﬂ]ﬁhﬁw‘@y”e‘f Wﬂ‘}ydmflfldmylw ipranialeiey s Braanpla 70 a): yellow
?mj' (ﬁﬁﬁ?@@f’@ ?)a light vyellowsolid;, M

171.2 203.3 ((MH)+). Exanple 184 25
2- (2- Met hyl - napht hal en- 1- yl et hyI )-1H i m dazol e WO
2007/ 085557 PCT/ EP2007/ 050443, 51c ONS$ N H
2- (2- Met hyl - napht hal en- 1-y tp -1H i m dazol e was
prepared from 2-(2-net hyl

PRI R Pty i
%

rac-2-[ 1-(2-Methoxy-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole was prepared from rac-

2-(2-methoxyphenyl)-propionitrile and ethylene diamine in analogy to Example 19 b):
light yellow solid; MS (ISP): 205.1 (M+H)™).

Example 183

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

O/

/N

)
rac-2-[ 1-(2-Methoxy-phenyl)-ethyl]-1H-imidazole was prepared from rac-2-[ 1-(2-
methoxy-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole in analogy to Example 70 a): light
yellow solid; MS (EI): 171 .2 (M*-OCH3); 203.3 (MH)™).

Example 184

2-(2-Methyl-naphthalen-1-ylmethyl)-1H-imidazole
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15

70 a): off-white solid; M5 (ISP): 223.3 ((MtH)+,). 5
Exanple 185 2-(2,6-D chloro-benzyl)-1Him dazole N N

wo1200CI0838E7 10 a) PCT/EP2007/050443

1, 3-Di chl or o- 2- (2, 2- di br ono- vi r(%l) benzene Br Br C
CI 1, 3-Dichl oro-2-(2, 2-di brorm vi nyl ) - benzene was
prepared from 2,6 di chl orobenzal dehyde in anal ogy to
b‘d‘): Col ourless oil. MBS (El): 335.8 (49,
¢, 331.7 (80%, 329.8 (70% & 327.9 (29%
255.0 (10%, 252.9 15 (43%, 250.9 (98%
60%9 (each [MBr] +), 174.1 (11%, 172.0
170.0 (100% (each [M2Br]+). b)
Di chl or o- benzyl)-4,5-di hydro-1Him dazole N N
Q’l(2cﬂlet§g n%tﬁ%@@@?rﬁ@tﬁ?ﬁﬁﬁ Rgﬁlaﬁﬁggﬁ }_él%ﬁ%&%rom 2J€@anethyl—

| oro- benzyl)* dro-1H i m dazol e was
paéﬁfaﬂ@a Ieyiggihyl) st %L.ddmdm éﬂzﬂmégzoze (Expmpisnd4) Ui anplogy to Example
7 ) iandrgl iy D e Hanal ogy to Exanpl e
@@ﬁ %e cryﬂgtxéfjgﬁ I\/SaBm(SP) )%33 1 (11%, 231.1
(63% &229.2100% (each [MtHl +). 5 c)
2-(2,6-Dichloro-benzyl)-1Him dazole N N
Example 185

2-(2,6-Dichloro-benzyl)-1H-imidazole

Cl Cl

a) 1.3-Dichloro-2-(2.,2-dibromo-vinyl)-benzene
Br

=~ “Br
Cl Cl

1,3-Dichloro-2-(2,2-dibromo-vinyl)-benzene was prepared from 2,6-
dichlorobenzaldehyde in analogy to Example 1d): Colourless oil. MS (EI): 335.8 (4%),
333.8 (21%), 331.7 (80%), 329.8 (70%) & 327.9 (29%) (each M™), 255.0 (10%), 252.9
(43%), 250.9 (98%) & 248.9 (60%) (each [M-Br]™), 174.1 (11%), 172.0 (57%) & 170.0
(100%) (each [M-2Br]").

b) 2-(2.6-Dichloro-benzyl)-4,5-dihydro- 1H-imidazole

>
N

Cl Cl
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H C d 2-(2,6-Dichloro-benzyl)-1Him dazol e was
prepared from 2-(2, 6-di chl oro-benzyl) -4, 5-

wolblwdsssiH- i mi dazol e in anal ogy to Exanpl e 70P@)/EP2007/050443

white crystals; M5 (ISP): 231. (11% 229.3 (80% &
227.3 100% (each [MrH +). 10 an‘pl e 186

éi(gz%i-ﬁffgio%ﬂ%leﬁﬂﬁ)%’}ﬂ d‘ﬂ%%%ﬁﬁl)-in‘f'i’dgzoqé QJX%I%pé'r"h b ThiR3Ai&10r0-2-
Bu2-ylibrpmof dn@)-defdcnonnd ptheleyé Yiamen hin(aBplogy taBxreiplafd)nehite

Dl TR BT A% (5% SRR i v,

butyl am ne and 0.68 g (3.57 mmol ) p-tol uenesul fonic
gci_gz 5Ehidd9 Oqibet&f; Lﬁﬁ?m@% jheated in a Dean-Stark
urs. After cooling to room

tenperatyre, the 20 reaction mxture was diluted wth
et hyl Acetate and washed sequentially with water
i ¢e) fnd with saturated brine. The organic phase

dy el over Na2SO4, filtered, and concentrated in
o afford the title corrpound 30.4 g (86% as a
oil which was wused in the next step wthout
further purification. M5 (ISP): 198.3 ([ MtH +, 100% .
2Szb)DiZthrabeM}dl)etHdmyd&zbbmIpd&;iaréﬂ@r&ﬁ@?(/maﬁﬁlbro-benzyl)-4,5-
USI érilrEoP Olﬁlé%? eln a alolotzob]g(&mptl]e gﬁt Weséj Qr(gfﬁjc\é\%gl\,/lgr(fseﬁ:rquQ
Q]]l%} 2293 (809A &dlmﬁllﬁ(b%b)teacb/bﬂ/leﬁ]bpyl magnesi um br om de
was first prepared by dropwi se addition of a solution
of 4.06 M (50.7 mmol) cycl opropyl bromde in 20 ni
diethyl ether to 1.23 g 5 EAtple 8l ) nagnesi um
turnings foll owed by heating at reflux for 5 mn.
Meanwhile, to a solution of 2.50 g (12.7 nmmol)
DU BIDictel§Eropybdnlzyigrios-pihgayd- ) Hhatilazok) - yI i dene] -
amne in 15 mM ether at 0 C was added 0.16 g (1.27
nmol ) @nganese(l I) chloride. The freshly prepared

I ut of cycl opropyl magnesi um brom de in di et hyl
e s then

a) Butvl-[ 1-(2.6-difluoro-phenyl)-meth-(E)-vlidene]-amine

4

~N

A mixture of 25.4 g (179 mmol) 2,6-difluorobenzaldehyde, 19.5 ml (197 mmol) N-
butylamine and 0.68 g (3.57 mmol) p-toluenesulfonic acid in 120 ml toluene was heated
in a Dean-Stark apparatus at reflux for 3 hours. After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate and washed sequentially with water
(twice) and with saturated brine. The organic phase was dried over Na,SOy, filtered, and
concentrated in vacuo to afford the title compound 30.4 g (86%) as a brown oil which was
used in the next step without further purification. MS (ISP): 198.3 ([M+H]", 100%).

b) 2.6-Dicyclopropyl-benzaldehyde
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added dropwi se while the tenperature of the reaction
m xture was nai ntained at 5-10 T. 10 After the

w@edai7ssa7 was conpl ete, the reaction m Xxture WeSI/EP2007/050443

stirred for 30 mnutes at room.,tenperature and then
for 90 mnutes at reflux. The ré€action m xture was
then cogled to roomtenperature and quenched by
dition of water before being diluted with
at e. The m xture was then washed with

6> i ne. The phases were separated and the
or gank€” phase was dried over Na2SO4, filtered and

trat d 15 | i fi
FRRCRRORRLS e iy LR B lFS LaFERE Rifbagsoi 138 214
ar sahhit'ﬁﬂltof cjzcﬂbpftlf)f)ﬁﬁﬂgﬂesﬁlln gacgrgﬁ%vaeﬁrst peephied|bs deoppieeindtiition of
- ol : : J =
o005 a2k Py gD distgpToingoroshite g s sty sther o 123 ¢
07 mrrilo’llﬁmllglﬂd‘s’}unﬂ'd@n{ﬁ%klﬁjﬂbw,ed $3Wpating)at reflux for 5 min. Meanwhile, to

asolugyYFL S8 PV iladiEniibt DL ST SR b TG (5 idener-

a@rRzené niashdpnear eds ﬁddﬁ:ﬁl02],6@' dianamoprmmydanese(1l) chloride. The

B BER)F Sh SUB A he RN 50 B R de iniethyl cther was then

eddedulrbes fs/g @hlle tHVEBerﬁ r)lfu(réffthg é«éa]:ﬁ% midéhze Wadm4i¥Qaidgacht 5-10 °C.
9 r

i t%gﬁé%y by %%ﬁd@n ite Dﬁagfgf‘ifipﬁ%ﬁso rgutes at room

beipeyd threfand- tﬁbmﬂﬁl 190 -nhlhluteﬁhﬁl@ﬂ@k TheNedStiYONARQ 7 A8SHBH cooled to
PCT/ EP2007/ 050443

E SIS LY B Bisg PPy i sl 6 Wt PSTRicd g luted with
wasl ReepaThe nfix@re dasthedliveyhet aathopitirate@ brif e, Tre phiakys oreee

BRI ORGP Aget VNGBS &S Oued e Sy Sopgehyrated i
Cddvb. H]‘h'e, rei@@%Avas furfieampfashléfomatdeZapbiyl lier £1,itGdendsdptane
gl}éld?ené to agfjor(%/ Pg? g (gij )ng)fqﬁg ‘8‘116 corrl}lpound as a yellow oil. MS (EI): 158.1
([IM-COJ", 100%).157.1 ([M-CHO] ™, 25%), 129.2 ([M-CHO-C,H4] ", 90%), 115.1 ([M-
CHO-C3Hg] ™, 43%).

¢) 1.3-Dicyclopropyl-2-(2.2-dibromo-vinyl)-benzene

Br

~ “Br

1,3-Dicyclopropyl-2-(2,2-dibromo-vinyl)-benzene was prepared from 2,6-dicyclopropyl-
benzaldehyde, carbon tetrabromide and triphenylphosphine in analogy to Example 1d):
colourless oil; MS (EI): 343.9 (14%), 342.0 (24%) and 340.0 (14%) (M™), 182.2 ([M-
2Br]", 66%), 167.2 ([M-2Br-CH3)", 100%).

d) 2-(2.6-Dicyclopropvl-benzvyl)-4.5-dihvdro-1H-imidazole

.
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H I C a) (2-Chloro-6-iodo-phenyl) -nethanol OH C |
10 To a solution of 47.5 g (168 mmol)

wQ@2ahlogsser 6- i odo- benzoic acid in 300 nl PCT/EP2007/050443

tetrahydrofuran was added dropwysse 420 nml (420 nmol )
bor ane-tetrahydrofuran conplex (1 Msolution in

h A 3 - t .
N
Neydiaprobywxs2, 2didedmar opyl) -denzomd abhethyefedihmafe it Bn26gs to

1Y rj C . apd r ' and the

rgg%%?]lg Z?PWI xtt%%?!é‘g ct staﬁsé%@éWa?ﬂrﬁaﬁ&ﬁfm&%%our S.
After cooling to roomtenperature the m xture was
diluted with ethyl acetat n hed sequentially
with water, saturated briH%?gggimgéueous sodi um
hydr oxi de sol ution, water and saturated brine. The

r i.C_phas was,. S ated,.and. drjed over Na2SO4,
AR g RSN PO A4l arford a brown
oi . Tpe\residue 20 was taken up in 300 m diethyl
ether jang the m xture was stirred for 10 mn at 0 C
bef ore [ﬁeing filtered. The filtrate was concentrated
il acugland the residue was purified by
t ography (silica gel, ethyl acetate/heptane 1:3)
to~aiford 8.17 g (18% of the title conpound as an
orange crystalline solid. M5 (El): 270.0 (30% & 268.0
gn@h&@k(m@yod@mhﬁpipmcﬂwnoh-6-iodo-benzaldeh 0aC |
WO 2004085557 PCT/ EP2007/ 050443 - 104 To a sol ution
of 3.41 m (36.2 mmol) oxalyl chloride in 40 ni
dichllor aret hane at -78 C was added dropwi se over 20
m n olution of 5.14 m (72.4 nmol)
7/l sul foxide in 15 m dichl oronet hane. The

m xture was stirred for a further 15 mn at -78 C and
Therokmtios of 47.5 @i 1@ m& 0102-ghlp8e-Odnthebnzoic acid in 300 ml

%:I%rélﬁ?&rg%u(%é Wiag 9@&6@??%%%4%f%g%?e lmrllglg ;I})g?gie—r%gtrrlahgr(]iaofuran

oronmet hane wa se ov
stmplek AV tiamuie detath ydiz8u@n) over80 nhinrandehend Bhaviemction mixture

3Bl 435 CTIEI O I DSV MBSO g oo
25 gt empduydtoghricaidevaswdded drepwasd cad theickattien mixture was heated
at reflux for 2 hours. After cooling to room temperature the mixture was diluted with
ethyl acetate and washed sequentially with water, saturated brine, 2 N aqueous sodium
hydroxide solution, water and saturated brine. The organic phases was separated and
dried over Na,SOy, filtered and concentrated in vacuo to afford a brown oil. The residue
was taken up in 300 ml diethyl ether and the mixture was stirred for 10 min at 0 °C before
being filtered. The filtrate was concentrated in vacuo and the residue was purified by

chromatography (silica gel, ethyl acetate/heptane 1:3) to afford 8.17 g (18%) of the title
compound as an orange crystalline solid. MS (EI): 270.0 (30%) & 268.0 (100%) (M™").

b) 2-Chloro-6-iodo-benzaldehvde

O
z

Cl I
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phases were then separated. The organi c phase was
dried over Na2SO4, filtered and concentrated in vacuo

wo oooafgwsT 8.35 g (100% of the title conmpoundP@EER2007/050443

yellow 10 crystalline solid whigh was used in the next
step wthout further purificatiion. M5 (El): 268.0

0 . o
TodibteRar g B T2 ohon il iprids i Bl dishiorogetgpe e 78 °C
@hs adidsd T @wisy ovep 2() mlﬂ adplotionof §ilAwil) 734 nmodoeb Wenetbyleulfoxide in

;{\?fh E%Poq{) gth % 9t Qvag st%r?%io P S%ﬁ{e‘?qs%ﬁﬁ’a{ %‘%Osﬂld then a

rom and riphenyl phosphi ne i n anal ogy
gl ef .80 g (3.¢hiooh)|(2sblowo6-10MS phEh Y1) -nzk2man®] (540

?%ﬁ@?oﬂ%%ﬁ%wzl%%*&% W B0l ] e Wt}nu%é B Crora

(Wther dh chi2.620. Dm( 2EHmmE]) Mi@Bylhm)ine R4r8.ten( BBAed dRIp6vige and the

ge%gté@rbﬁf qm%laéoweé1 §05 0/%1%1; %O%&A %:n)&)eﬁa%é i’Vﬂ_Er was eznoz}deded and the
phashs wete thenGleparated. The organic phase was drled over Naz_SO4, filtered and
con(cent?;e(g i g\éa%P? o(?n gf{or%r%z%l %( 1@0‘; ) %k Hl%qlﬂ% c%"ﬁll-plo{ir]n(g 3¢9 gfe?low
(:rgzstZLhde baslmmthh 1wk J1sed-in oldtordxe stzie weth ancfueth by preiferd tieumi M8 (EI):

g de): 25 light yellow crystals;
o @F‘%go) @5@@%@?2 3509, 321.4 ([MH + 100%).
Exarrpl e 188 WO 2007/ 085557 PCT/ EP2007/ 050443 - 105

I.0- 1IBL|mdazoI 2-yl met hyl) - py
= hl or o- p3li di n-3-yl)

- net hahol
=~ “Br
cl

1-Chloro-2-(2,2-dibromo-vinyl)-3-iodo-benzene was prepared from 2-chloro-6-iodo-
benzaldehyde, carbon tetrabromide and triphenylphosphine in analogy to Example 1d):
colourless oil; MS (EI): 425.8 (5%), 423.8 (20%), 421.7 (46%) and 419.7 (18%) (M),
344.9 (30%), 342.8 (100%) and 340.8 (90%) ([M-Br] "), 263.9 (5%) and 261.9 (25%)
([M-2Br] "), 218.0 (9%), 216.0 (50%) and 214.0 (35%) ([M-BrI)").

d) 2-(2-Chloro-6-iodo-benzyl)-4,5-dihydro-1H-imidazole

>
N

Cl

2-(2-Chloro-6-iodo-benzyl)-4,5-dihydro- 1 H-imidazole was prepared from 1-chloro-2-
(2,2-dibromo-vinyl)-3-iodo-benzene and ethylenediamine in analogy to Example le):
light yellow crystals; MS (ISP): 323.1 ([M+H]", 35%), 321.4 ([M+H]", 100%).

Example 188
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OHC C N 5 (2,4-Dichloro-pyridin-3-yl) -nethanol
was prepared from 2, 4-di chl oro-pyridi ne- 3-

waeasbadehyde in anal ogy to Exanple 23 a): col POI/ERB®7/050443

crystals; M5 (I1SP): 180.0 anc[1 gg. 0 (((MtH +), 1009% .
b) 3-Brononet hyl -2, 4-di chl oro-pyri di ne hydrobrom de

%,‘21- 1chﬁ§¥o-3%@'[5-c%igﬁ%ﬂlﬁTimidazol-z-.yg}l%ﬂelyl\;\ggridine

- Br ononet - Or O- pyTi prepared from

(2, 4=dinchl or o- pyridin-3-yl)- nmethanol in analogy to
Exa 23 b) and isol ated as hydrobrom de: col ourl ess
o] 1S;  NWVR (D6-DVSO, ppm: 4.78 (2H, s), 7.70 (2H,
d{ & 37 (2H, d), 11.42 (1H, sbr). 15 c)

~

-Dichl oro-pyridin-3-yl)-acetonitrile N 6c¢ci C

224 Diighindro rpoaridyr-Bdilpmathnh F acet onitri |l e was prepared

3- brogpnet hyl -2, 4-di chl oro- pyridine in analogy to

Exanpl e 45 a): colourless solid; Ms (El): 188.1 and

¢ Mt-), 150.1 ((M HO)+., 100%. 20 d)

2, chl oro-3- (4, 5-di hydro-1Hi m dazol - 2-yl nethyl )-p
irk H\W~ N C C N ' o
2. 4Dyl ptoop yid3n -4yl G githapal was peepared 201 2.2-didhieuorgairidingy 3-
el TSPy 4300 and 1780
ExXhdie ) 3W089). but for the second step WO 2007/ 085557
PCT/ EP2007/ 050443 - 106 heated in MeOH to reflux for

20 hours: colourless solid; M5 (I1SP): 231.8 and 229.8
b) 3-Bromomethyl-2.4-dichloro-pyridine hydrobromide

Br

Cl O Cl

~N
BrH

3-Bromomethyl-2,4-dichloro-pyridine was prepared from (2,4-dichloro-pyridin-3-yl)-
methanol in analogy to Example 23 b) and isolated as hydrobromide: colourless crystals;
NMR (De-DMSO, ppm): 4.78 (2H, s), 7.70 (2H, d), 8.37 (2H, d), 11.42 (1H, sbr).

¢) (2.4-Dichloro-pyridin-3-yl)-acetonitrile

N
Z

Cl N Cl

=N
(2,4-Dichloro-pyridin-3-yl)-acetonitrile was prepared 3-bromomethyl-2,4-dichloro-
pyridine in analogy to Example 45 a): colourless solid; MS (EI): 188.1 and 186.1 (M™),
150.1 (M- HCI)™, 100%).

d) 2.4-Dichloro-3-(4.5-dihydro-1H-imidazol-2-ylmethyl)-pyridine

oD
X
N

Cl N Cl

=N

2,4-Dichloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-pyridine was prepared from (2,4-
dichloro-pyridin-3-yl)-acetonitrile in analogy to Example 32 e) but for the second step
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(((MrH) +), 100% . Exanple 189 5
2- (2- Et hyl - 6- net hoxy- benzyl)-1Him dazole NN H

wQ@z2¢02/083s8yl - 6- net h oxy- benzyl )-1H i m dazol e WBST/EP2007/050443

prepared from 2-(2-ethyl - maJIE oXYy-
benzyl ) -4, 5-di hydro-1H i m daz (Exan'pl e 9 in

g@éﬁﬁwmﬁﬁé E‘ﬁ’.lfgf Q@hoTﬁQhélogcglrleQJ Bl 1965 431 229.8

QBB hyI0%D- (1H- i mi dazol 2-yl met hyl) - 14 pyrazol e

(NH N NN Ha) 4-(1-Benzyl - 1Hi azol - 2-yl net h,
| ptane-3,5-dione NN 15 0 a solution of 1.74 nl
(4.7 mmol ; - 21% solution in et hanol ) sodi um

h dded 600
?45%?6 °§y%55%y$)ng%ylglﬁéazﬁ d srvle:?eg as ambi eg?

tenperatage for 30 mn. Then a sol ution of

1- benz -chl oronet hyl - 1H-i m dazole (prepared from
1.081(g H4.5 mol)

-chl oromet hyl - 1H-i m dazol e 20 hydrochl ori de
ethanol and 1.74 m (5 mmol; - 21%solution in

et hanol ) sodi um ethanol ate) was added together with
3@2Hhyet- a&ﬂiaxmtiemxﬁl)déH iﬁﬁéazniextvaﬂ prepmdkfeahel#(l—ethysoﬁhethoxy-

O hen ate 00l ed nbi.ent :
beflrsT AR AN CBREE AESToY o ARaliBudToFElhplp e700: white
atystaRxM SIBR): Hﬂréi @Mvedii'an by fI ash chr omat ogr aphy on
silica gel wth heptane/ hﬁhﬂa fate 1:1 as el uent
provi ded 423 ng 4-(1-benz I Mmdazol -2 25
yl nmet hyl ) - hept ane- 3, 5-di one as light brow oil: M

%ggﬁqgvﬁ%gﬁﬁlgg%?ﬁwwhémﬂ@oge dieth, lip, r WO

2?&“ 085557 PCT/ EP2007/ 050443 - 107

\
N—N
H

a) 4-(1-Benzyl-1H-imidazol-2-ylmethyl)-heptane-3,5-dione
20
/ﬁ\’(\

O O

To a solution of 1.74 ml (4.7 mmol; ~ 21% solution in ethanol) sodium ethanolate in 18
ml dry ethanol were added 600 mg (4.7 mmol) 3,5-heptanedione and stirred at ambient
temperature for 30 min. Then a solution of 1-benzyl-2-chloromethyl- 1H-imidazole
(prepared from 1.081 g (4.5 mmol) 1-benzyl-2-chloromethyl- 1H-imidazole
hydrochloride in 7 ml ethanol and 1.74 ml (5 mmol; ~ 21% solution in ethanol) sodium
ethanolate) was added together with 30 mg potassium iodide. The mixture was heated to
50°C for 10 min and then immediately cooled to ambient temperature and concentrated
under reduced pressure at max. 30°C. Purification by flash-chromatography on silica gel
with heptane/ethyl acetate 1:1 as eluent provided 423 mg 4-(1-benzyl- 1H-imidazol-2-
ylmethyl)-heptane-3,5-dione as light brown oil: MS (ISP): 299.2 ((M+H)™).

b) 4-(1-Benzyl-1H-imidazol-2-ylmethyl)-3,5-diethyl- 1H-pyrazole
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N NNN H To a solution of 140 ng (0.47 nmol)
4- (1-benzyl - 1H i m dazol - 2-yl net hyl ) - hept ane- 3, 5 di one

WO p00t/08ss587 et hanol was added a sol ution of 24 pgQr/EB2048050443

mol ) hydrazine nonohydrate ifn-0.5 m ethanol and the
m xture heated to reflux for 10 mn. The reaction 5

m ture was evapor at ed under reduced pressure, the
iﬁ@;ﬁissolved in I N aqueous HCl1 sol ution and

s
extractéd three tines with t-butyl nmethyl ether. The
phase was adjusted to pH 12 and extracted
thr@@ times with t-butyl nethyl ether, the conbined
extracts washed with brine, dried over sodium sulfate,

' larselugign o 44 @mgpBraneaol) 4ptdrienzdali -gnidgrolt hulnpeslayl theptane-3,5-

BNt R 8 B neIRRT RS ARRY a@@luﬁbh bf 1 88l (0 VB tn &t MYdrazine
acetate as 10 eluent provid

monhyrateyn OpHm] eheipl end Qlwnnfetrﬁypate@t%reﬂuéfﬁyhomm BYe reaction

ﬁﬁ)@’c'u?e \@§s eVQ r@féﬁ |u‘ﬁ§l§r Péﬂﬁ'&ﬁlﬁes@ﬁlle thWesgdm%@lssol%gé 11131N aqueous
3, 1H1 m dazol - 2-yl et h, 1p,

{HCI @NHUNI RchextHc@ thgﬁa rtléig‘-‘é veithi tobp tsfmethslyitheri Bhe asfuegqpphase was
ugtgd ?b mla)ld %Xt{végc't@fstﬂ@él tinted MH 99519/1 m%fhyl ether, the combined
ylnet di ethyl - 1H pyrazole in"10 nl" et hanol and
qxtrﬁctsaw @wﬂh RipG rled ovpi wdanie sulgte, @1@@aﬂngteiv%pomta¢}t
Pﬁrlﬁ&t/ﬂ)ﬁ) e %eaIIeSIQIQ&))t sh %hporﬁﬁtggllagﬁg oftkiies odt Sl ethyl acetate as

pure

slu@ntdirewﬁgﬂ 4-4 1-{bepeyil-rHdizidpzod-2yylmetht- 3. 1hethylr HE-olyeazels as
0 M+-H) + 20
EEQEQH s @ﬁéou%%'ﬂl }2128 (@)(i@@ (M ﬁf?f )0 ((MeH) +).

e 191 or o- 6- et benzyl)-1Hi m dazol e
HN N cl a) _
%,%—?ié%ifﬁ@—'( P! iR @181 MRLRTRNENY |z gL N- (B) -yl i denel -
(\NH
\

Hydrogenation of a solution of 110 mg (0.37 mmol) 4-(1-benzyl- 1H-imidazol-2-
ylmethyl)-3,5-diethyl-1H-pyrazole in 10 ml ethanol and 1 ml aqueous 2N HCl in
presence of a catalytic mount of 10% Pd/C at 60°C for 2 h provided after usual work-up
pure 3,5-diethyl-4-(1H-imidazol-2-ylmethyl)- 1H-pyrazole as colourless solid: MS (ISP):
205.0 (M+H)™).

Example 191

2-(2-Chloro-6-ethyl-benzyl)- 1H-imidazole

H N3

N
Cl

a) Butvl-[ 1-(2-chloro-6-fluoro-phenyl)-meth-(E)-ylidene]-amine

@C‘M
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WD 2007/ 085557 PCT/ EP2007/ 050443 - 108 To a sol ution
of 59.8 g (377 mmol ) 2-chl oro-6-fl uorobenzal dehyde in

wQ@2@7nm8sssol uene were added 41.0 m (415 nmol ) PCT/EP2007/050443

N-butyl am ne and 1.44 g (7.54 0l ) p-
t ol uenesul phoni ¢ acid. The m xture was heated at

?ﬁfalsgfﬁﬁfoﬁ of §9§§ (ﬁ? '{ 131 eoé?%c%]ﬁg?—%gh{o?%nﬁ%ﬁ%fgg gg%daml toluene

e mxture wa ol'uene a
vegueded 4l.0 ynlvi i hmagieN s tPamath ant Idcathehamel) p-
t ' T r ' -
AR YELS. ARS8 BTG TRE 53 808 S Y room
teatpeoatticee, gfefroixdir8 ®vad dguted Mthablueheartd whshed sayentiadlyasith aqueous

.pr 0] ich i e : .
S EOB b, S RS e RS R i over
Np, S 1Alt@ed pM-éfincentratd¢Dirbyacuo to afford 80.1 g (99% of the title compound as
l-[1-(2- or 0- 6- | .phen - et h- -yl | - i

Pk opeta L R RSN R oo S s
Abs2(iMed]Hn 28y [MsH$)1999, 2138-2144. To a sol ution
of 21.2 g (99.2 mmol) butyl -
1- (2-chl oro-6-fluoro-phenyl)-neth-(E)- ylidene] -am ne
bnBA&O[ I 2-tkebrabyedrydiphican) -atetld () -viakeneldalethedr opwi se
38.0 m (114 15 mmol) of a 3 Msolution of
et hyl m@gnesi um brom de in ether at such a rate that
erature of the reaction m xture was
ned bel ow 20 C. After the addition was
g, the reaction mxture was stirred for a

1 h at roomtenperature. The reaction m xture
wa n quenched by dropw se addition of water and
[Juted with ethyl acetate. The njxture.was S
Thisemertnd ospiiendten e Mg Sre i iat Ao BTG | Pk ahis-2144.
10 atsbRitioh @aD1.2 ggbm enrels bdfyi_ll_—ﬁﬂ(D—%BIO&(N@MO—pﬁlkhﬂﬁhﬁlh—(E)—

nd concent.r in yacuaQ. e.residu S .
FilenE baaedn 70 o A CETF A8 A Bro e AfrddBRR i 330 (114
hin MAGED3 &P slitid oot @he gddiumn Bronfi8O W) ethér dt RecH 4 fakethat the

ell ow, oi | which was used

conpound as, a | next . ..
?Pg%r WEardher e%ﬁ}otr}f@}xtlbrﬁrwafs AR ged %R)BW(Z%O%Q R?tg@@_e gddition was
Cdvpleletthe308@ion 22idtude (hMtirfet, fod HBher 2% £ foom temperature. The

2-Chl or 0- 6-et hy] - ben h T I i on )
agtg ° ? 6 etasycLenb (:"uezn‘rcj:l f(:jdeb drao \gvise gd(?ltigr? o%l gvlat%r ar?(I di}lgce(z with ethyl
FFAEEE PUHES Y q y arop y

chb&%téﬂfhk-rﬁi%nﬁh has Q/%%re@tsa}(ﬂenﬁilgﬂ%ﬁkﬂowm@i hnd ‘E?jtlé sagurated brine, then
| daenej-am ne Ln er. a was a .
FPeFdePhase @aﬁ#ﬂ%%gﬁ{a? ‘efjltersdp Eﬁr}cen%trﬂ@.m Wiqgo. The residue

Waﬁeulﬁ@eﬂia@ dih{&@rrﬂ)??g%’dr@ﬂlo?fderaﬁﬂ h?%ceﬁ&ﬁteggra _mizdilto agcﬁ@ _E(f?lfford 19.7 ¢
€l Nng Ccool, 0 roomitenperature and diluteda w

&9{@ bttt emAtadASAOEISY RAS PSR SIS BhBeX! siep without
Rthel BBER&GIRVISERAB0TIPQMAI", 30%), 224.3 (IM+H]*, 100%).

S

¢) 2-Chloro-6-ethvl-benzaldehvyde

S0
To a solution of 19.7 g (88.1 mmol) butyl-[ 1-(2-chloro-6-ethyl-phenyl)-meth-(E)-
ylidene]-amine in 70 ml water at 0 °C was added dropwise 18.9 ml concentrated

sulphuric acid. The mixture was then heated at reflux for 90 min before being cooled to

room temperature and diluted with ethyl acetate. The mixture was then washed
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- 109 sequentially with water, saturated aqueous
sodi um bi carbonate sol ution, and saturated brine. The

wor@gansssphase was dried over Na2SO4, filter edr@mdP2007/050443

concentrated in vacuo. The I e %Pdue was purified by
fl ash chromat ography (silica ge et hyl

%ﬁ%%@ﬁa@fg%@t \g g%éatgpagt/e(# uef’iilflsf ﬁ%dfhﬂ%&ﬁﬁﬁ%{l%é@)tﬁ%ftng%aturated

bBht. The oSg@HSQhas@w@s?dr@ele-d;veqNaﬁG&) filtefend dodcerdratéd #)vacuo. The
é%@le (né)t'purqﬁe(ﬁg}wlash Z:hlso%la(tg'gl‘aplg}% silfch Egl; etﬂ[?l' a@g’tate;h]e'f)'tanﬁ 1:30) to

eiord (12 -4Gh( 76 -6 et tﬁtle—qoltrmwlln)i-a@ abkliavi diaiHFNMB/(@D@hl Ha#2 (3H, t,

%?’?9177?51;’“&?%?%%9 ﬁﬁ[?,;rﬂ? #6 Len d° rﬁb 600 1 8a,781), 10.65

t B rsab¥idh)of uran at - 78 C mas added dropMAse 6. 67 n
(10.7 mmol ) of a 1.6 Msolution of n-butyllithiumin
hexane. The resulting solution of

2) Ric-Ai-€hhosybrah iyiheh i 1 (i diarn dd zol-2-wi-inethianbl um was
stirred at 78 C, and then added dropwi se to a
solutio fd§ 1.50 g (8.90 mmol)

2- cip ~g? et hyl - benzal dehyde in 6 nml tetrahydrofuran
at 0 4 The reaction 15 mxture was then stirred at O
Cc1 mn and at roomtenperature for 1 h, before
uenched by dropw se addition of 1 M aqueous
hydrochl oric acid. The m xture was nade basic by

@S@@bMQBn%T1%G%ﬁQ9S9§ﬁﬂbMquﬁ&@@%@&&ﬁﬁkﬁmﬁﬁ&dkhﬁanﬁnd
diluted with ethyl acetate. Thgdg ases were separa

O A (K05 f mmglpefa 1.6 N?solutlon

gehahydefury ainr é8 &ygseacwsé dyppsH
Bf h-Bacylethived npm%né\ler%\%%uutﬂ d ofitRd And lQﬁ&ﬁSMéBﬁle%ldazol—
vacuo to afford 2.02 g (96% of the 20 title conpou

nd
AYDAlIHEIN GRS étilrrfedmmw Waand ey afded grepwisgto a siption of 'S0 2(8.90

Yi’irﬁ(ﬂ? QichfdﬂBIGh&ﬁ 1- lfé‘ﬂ&zhlflélﬁ@% i1PH m1€dtrahydrofuran at 0 °C. The reactlon
2-(2-Chloro-6 ¥ 1H i m dazol e N~ N

fll‘m‘@rf‘c‘d%ﬁdbﬁih@flf\‘i\‘féisat&r mis PGt FePRIEBIPSE I8 é%rclrlil B)@Epre being
hflenthedBEMopRRE: addﬁ)%ﬁ Kif n l\;fra@fﬂ&)us i%dl%%)l%rlc 3808 IrHOGKturtQas made

a stirred sol ution of
pasic ypaddiqay @f-agueous sodlum blcarbonbate solution and diluted with ethyl

%elﬂa)fé RGN e} Wéﬂd'&ebﬁﬂa%zaﬁh'ﬂ?e NodniBBhRRRAL wathelQyifH saturated

2-di chl'oroethane in a pressure
brlne dried over Na,SOy, filtered and concentrated in vacuo to afford 2.02 g (96%) of the

title compound as a yellow oil which was used in the next step without further

purification.

€) 2-(2-Chloro-6-ethyl-benzyl)- 1H-imidazole

HN:\>
N

Cl

This compound was prepared using methodology described in J. Chem. Soc., Perkin
Trans. 1, 2002, 1061-1066. To a stirred solution of 2.10 g (8.87 mmol) rac-(2-chloro-6-
ethyl-phenyl)-(1H-imidazol-2-yl)-methanol in 10 ml 1,2-dichloroethane in a pressure
tube were added dropwise 14.1 ml (88.7 mmol) triethylsilane and 8.04 ml (106 mmol)

trifluoroacetic acid. The tube was sealed and the reaction mixture was stirred at 100 °C
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tube were added dropwise 14.1 ml (88.7 mol)
triethylsilane and 8.04 ml (106 mmol) trifluoroacetic

waeood/ossEee t ube was seal ed and the reacti on N RECTVER200A650443

stirred at 100 C WD 2007/ 085557 PCT/ EP2007/ 050443 -
110 for 16 hours, before being gool ed to room

ratu ol j j . . The
1T TR o, bRl fotleBl Mool b Rt STRAANEwich
dwtliovomethyue. G deixsiod wos washah sequan gallyarith 2 Nexquedies sodium

X | .
BRSPS T BT gy s, s
fih dhsdm cetnir gadh frogicap A e (ssiduecrs gelified be fliwhl chromatography (silica gel,

e ar.adi ] by tr] : :
SFRLRA G R ARG HiaY by BY Rty B e gare) of
thevitiletoenpoysd ab h ivhée sobtatline Mid. MP)ISPR233.1 ([(NTVHH])+221.2
([ MtH] +). Exanple 192 10

P o

, O thyl - 4- (1Hi m dazol - 2-yl net hyl ) - 1- et hyl - 1H pyr
azole NH NJ NN a) Example 192
4-(1-Benzyl -1 Him dazol -2-yl methyl )-3,5-diethyl-1-neth
, lip, ' N NNN
3. 5(DieBamayi H-ihidnzod@zgdhnethryy)- treidayyl) HB pHradolet hyl - | - net h
yl - 1H pyrazol e was prepared 15 from
4@% benzyl -1 H-i m dazol - 2-yl et hyl ) - hept ane- 3, 5- di one
afd \met hyl hydrazine in analogy to Exanple 190 b):
| i el low viscous oil; M5 (I1SP): 309.2 ((MH)+,).
b) 8.5-Di ethyl-4- (1Hin dazol -2-yl methyl)-1-neth,
lip, r (NH NN 20
8), £ DBet i1 HA {8l bial 12 e diyi)23.§ddieeh yiyl- inefhvivd Hhpyraddie pyr

azol s prepared from 4-(1-
bggy%lgwa)ﬁim'dazol-2-y|rrethyl)-3,5-diethyl-l-rrethyl-lH
-PyrazofFe in analogy to Exanple 190 c): col ourl ess
S '\ M5 (ISP): 219.1 ([M+H +,). Exanple 193 25

N—N
AN

4-(1-Benzyl-1H-imidazol-2-ylmethyl)-3,5-diethyl-1-methyl- IH-pyrazole was prepared
from 4-(1-benzyl-1H-imidazol-2-ylmethyl)-heptane-3,5-dione and methylhydrazine in
analogy to Example 190 b): light yellow viscous oil; MS (ISP): 309.2 ((M+H)™).

b) 3.5-Diethyl-4-(1H-imidazol-2-ylmethyl)-1-methvyl-1H-pyrazole

KNH

N

X

\

N—N
N\

3,5-Diethyl-4-(1H-imidazol-2-ylmethyl)- 1-methyl- IH-pyrazole was prepared from 4-(1-
benzyl- 1H-imidazol-2-ylmethyl)-3,5-diethyl- 1-methyl- 1H-pyrazole in analogy to
Example 190 ¢): colourless solid; MS (ISP): 219.1 ((M+H]™).

Example 193

2-(2-Ethyl-6-methyl-benzyl)- 1H-imidazole
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2- (2- Et hyl - 6- et hyl - benzyl ) - 1Hi ni dazol e WD

2007/ 085557 PCT/ EP2007/ 050443 - 111 NN H
w@2@02/088s8yl - 6- net hyl - benzyl ) - 1H i mi dazol e wasPET/EpANBE50443
from2-(2-ethyl- 6-methyl- 11 -
benzyl)-4,5-dihydro-lFLinidazJIe (Exanple 11) in

anal og

to Exanple 70a): white crystals; M (ISP):
[MH +). 5 Exanpl e 194

1- (2-chl or o- 6- et hyl phenyl ) -net h-(E)-ylidenel -a
mne iIN ~ Cl 10 This conpound was prepared using
Ad 2 Hslidi gty bendybetH iimidyolehass spep@%d #DB8- 2124thyl-6-methyl-

s ' 7. ). b - I1 .
087 Er HirhAR-Pl1- il () b Wiy, b Bagmale, 700: white
Enystad; MIS (1) r26Hyldi{dFdtldh at 0 C was added 0.41 g (3.28
nmol ) manganese( 1) chl oryd m (65.5 nmol) of
a 3 Msolution of nethylng%%ggﬁﬁﬁ%ﬁs chloride in
tetrahydr of uran was then added dropw se while the
ggg%gr(}urelgi Lhe L LEARLIPA M. xure was mai ntai ned at

RS (R .pﬂﬂpérlPﬁeyag&Fglon was conpl ete, the reaction
m xturenv®s stirred for a further 30 m nutes, during
whi ch 'V the tenperature rose to 40 C (exothernj.
The reactd on m xture was then quenched by dropw se
addntap~ of water and stirred for a further 30
before being diluted with toluene. The 20
m xture was then filtered and the organi c phase of the
f) BithRf 18 (o fd16 i sE dn Wh tnketh S BY -Wliddnefl akindre. The
phases were separated and the organi c phase was dried
over 254, filtered and concentrated in vacuo. The
resid was resuspended in carbon tetrachloride and
concgntrated in vacuo again to afford 6.90 g (100% of

theFtitIe conpound as a yel |l ow
Cl

This compound was prepared using methodology described in Synthesis 1999, 2138-2144.
To a solution of 7.00 g (32.8 mmol) butyl-[ 1-(2-chloro-6-fluoro-phenyl)-meth-(E)-
ylidene]-amine in 70 ml tetrahydrofuran at 0 °C was added 0.41 g (3.28 mmol)

manganese(1l) chloride. 21.8 ml (65.5 mmol) of a 3 M solution of methylmagnesium
chloride in tetrahydrofuran was then added dropwise while the temperature of the
reaction mixture was maintained at 5-10 °C. After the addition was complete, the
reaction mixture was stirred for a further 30 minutes, during which time the temperature
rose to 40 °C (exotherm). The reaction mixture was then quenched by dropwise addition
of water and stirred for a further 30 minutes before being diluted with toluene. The
mixture was then filtered and the organic phase of the filtrate was then washed with
saturated brine. The phases were separated and the organic phase was dried over Na,SO.,
filtered and concentrated in vacuo. The residue was resuspended in carbon tetrachloride
and concentrated in vacuo again to afford 6.90 g (100%) of the title compound as a yellow
oil which was used in the next step without further purification. MS (ISP): 212.1
(IM+H]"), 210.1 ((M+H]").
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oil which was used in the next step w thout further
purification. Ms (I1SP): 212.1 25 ([ MtH +), 210.1

W pddsiogsss7 WO 2007/ 085557 PCT/ EP2007/ 050443 - pA/RPHIN7/050443

2- Cycl opropyl - 6- met hyl - benzal_ ~ 0 This conpound was
prepared using met hodol ogy described in Synthesis

gi?—%yal%ﬁ%)i}z—ﬁr etpylﬁ)e%%lﬁéﬂ,\@g of cyclopropyl magnesi um
y dropwi se addition of 5

a sol Qon of 3.06 m (38.2 nmmol) cycl opropyl brom de

15/m _diethyl ether to 0.93 g (38.2 mml) nagnesi um

foll owed by heating at reflux for 5 mn.

e, to a solution of 3.20 g (15 3 nnol)

butyl -[ 1- (2-chl or o- 6- net hyl - phenyl %

TamCﬁ@PPHn@ yahprepaied Apa mathie dodo sit e@ff@%% SH@@@H 18991@ 38-2144.
8 sofutiod MIaproﬁﬁﬂﬁ?ﬁ@ﬁ% btomiab IW% firle preﬁﬁl%dftfygﬁ%\ylse addition of

prepared sol ution o XC opr op nagneS|un11
R oldiien pl3.Oemh 638 vasnelheyslopded PerBIdais & md dicting ethist )93 ¢

53'892 ﬁl%fm)’-‘ﬁ@ ﬂ’ésﬁm@furhﬁl%s fcﬂ%%& 'b9 'Hezﬁh?gta‘t' E&]u"xcf&eS F@n Meahwhile, to
fter th diti on was COTTF reaction m xture

m@ut%af %ao at 1 hmmelpputyl| y(2- wlﬂerqémthﬂrphﬁlxlﬁw%hﬁk

ylﬁk%ﬂep%h&qn B39 n’ﬂQQt%H}ﬁ{'mﬁfaﬁtalt' O@Ca’l}h@ ad@Menehed bymmol)
dropw se addition of ‘water before being dilUted wt

Brapganesd By ghlerideplghe frashy prepajgslssolrion qﬁagcﬁ@@mpylmagnesmm
Eﬁﬂﬁlﬁ@iﬂ @einy1 WhihwYah&l adied d%msé abHh g%i‘éhbché R€apeFftBre of the
phases 15 were separated and the organic phase was

tRAFEQn BierreNg 0 °C Aterr th aéﬁliaoe 3¥8¢ 69 plgtee thejrpaction mixture was

HEGLPat 6D 5L 5 Bl U WBstiBH mhikiugd whYthth 88led to room temperature and
chromat ography (silica gel, ethyl acetate/heptane

grenshedby drapwasefagdition of Bvater pefug being dilited pithethyb asstaindhe
ﬁﬁxtﬁré’\@&] tH¥h %éhesi S&El%ﬂ%@/)iwr afd \Zlﬁh @%ﬁkatcfﬁ blgﬁ)l“he phases

@p@)sepa;ai@tﬁ a(ui He Qrgamga\ph.gse WAS ggec( qur NWS(M terei @ng cengantrated in

§acu9"ﬁ)e' reg@ué:‘)vas purlﬁed bly ﬂra%h rr(l::)hro/rlnfsllto g;raphy (s1hca %el eth %zécrﬁ:éate/heptane

I
giad(gcnt)gp ra?fgrd 1.60 g (65%) of the title compound asa yellow oﬂ 'H-NMR (CDCly):
67 Sty ORI @fggﬂ %1%4((§H2 mdCRf, 050V Y bn), TR "B5YAH REGEEN 07 (1H, ,

pre par

éyldb dp¥dpil me ArH hil 9 Héh24ldBhy de, carbon tetrabroni de
and tri phenyl phosphine in 25 analogy to Exanple |d):
colourless oil; iHNW (CDCL3): 0.69 (2H, m CH2),

0 Bayelppropyl-2-(2.2-dibromo-vinyl)-3-methyl-benzene

Br

~ “Br

1-Cyclopropyl-2-(2,2-dibromo-vinyl)-3-methyl-benzene was prepared from 2-
cyclopropyl-6-methyl-benzaldehyde, carbon tetrabromide and triphenylphosphine in
analogy to Example 1d): colourless oil; 'H-NMR (CDCl3): 0.69 (2H, m, CH,), 0.94 (2H,
m, CH»), 1.87 (1H, m, CH), 2.26 (3H, s, CH3), 6.77 (1H, d, ArH), 7.03 (1H, d, ArH), 7.17
(1H, t, ArH), 7.52 (1H, s, CH=CBr3).

d) 2-(2-Cyclopropyl-6-methyl-benzyl)-4,5-dihydro- 1H-imidazole
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m CH2), 1.87 (1H, m CH), 2.26 (3H, s, CH3), 6.77
(1H, d, ArH), 7.03 (1H, d, ArH), 7.17 (1H t, ArH),

WO 22/083567 s, CH=CBr2). d) 2-(2-Cycl opropyl - 6- PEL/RP2007/050443

II~yI)-4,5-dihydro-IH-iwidaqua3WD 2007/ 085557
PCT/ EP2007/ 050443 - 113 N N
2- (2- cyglopropyl - 6-net hyl - benzyl) - 4, 5-di hydro-| Him da
zol e repared from1-

Io-ropyl 2- (2, 2-di brono-vinyl) - 3-net hyl - benzene and
odi am ne in analogy to Exanple le): yellow

cry s; M5 (ISP): 215.3 ([MtH +, 100% . 5 e)

2-(2-Xycl opropyl -6-meth, [l~yl)-1Him dazole NN H
IND2yaePRPYDL YRy IR PAT-8S- MA| 18- m&ﬁgﬁg&e% GFeldRn 1-
|E Sgnlg?? 2004, ZSSSQQT 0 a solution of sgﬁ% M

gy_plcg)yow §2% dibromo-vinyl)- 3 methyl benzene and ethylenedlamme in analogy to
ﬁxa(lﬁp@m 9@1&@&&st§1s s (). @qséx[&a&iﬁ 1@0Wdr o- 10

1H i'm dazdle in"5 acetonitri C were added
sequentially 0.50 n1 (3.36 Mol )
&y BrARERBINEL M RN - Rh NG - ifni@Rf1d DBU) and a
solution of ZI7 mg (0.93 mmol) trichloroi socyanuric
acid ( ) in 2 m acetonitrile. The reaction mxture
was t v Stirred for 2 hours at roomtenperature,
béing diluted with ethyl acetate and washed
seq fally with water and with saturated brine. The
phas re separated and 15 the organic phase mas

dried over Na2SM™4, filtered and concentrated in va
This crepPURE WanpEsPpish usingan wlyodqlemstriestitbsrian W@biﬁm 2803-205.

(3 sbﬁl?ioﬂ%}g 40Eh | 805 ERAY %@Ettﬁeﬁm%ﬁé It )1- Rz 4" dinydro-
éHylgn‘ggqqoﬂqj@ 58l gegtonpyBle gt SH7: “Coyege 4d(tepmq.lﬂentlall31@)@©/§nl (3.36 mmol)
%%a@w%&gﬁ égé)Ju%dé<§7 %BQEIbBU% and a solutlon of 217 m%(O 93 mmol)

apht hal e ¥ & dro-1 H1 m dazol
trlch10r01socyanurlc a01d (TCCA) m 2 ml acetonltrlle The reaction mlxture was then

stirred for 2 hours at room temperature, before being diluted with ethyl acetate and
washed sequentially with water and with saturated brine. The phases were separated and
the organic phase was dried over Na,SOy, filtered and concentrated in vacuo. The residue
was purified by flash chromatography (silica gel, ethyl acetate/heptane gradient) to afford
62 mg (16%) of the title compound as a white crystalline solid. MS (ISP): 213.4 ([M+H]",
100%).

Example 195

2-(8-Ethyl-naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole

>

N
H

a) 8-Bromo-naphthalene-1-carboxylic acid ethvl ester

OO~

Br
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N H a) 8-Brono-naphthal ene-1-carboxylic acid ethyl
ester 0 O\/ Br WD 2007/ 085557 PCT/ EP2007/ 050443 -

wa éb7hs8set uti on of 8- bronp- napht hal ene- 1- car borRgT/ER2007/050443

acid (1.6 g) in DMV (15 M) was, treated wth
pot assi um carbonate (2.2 g) and i odoethane (1.03 ni).

RS P A LOT 03 90 gt s

b tpatassiuMharbaragaiXy andrnelattiagd (bOémI)VQB@rﬁadtMOhtrmmeme was
Qtﬂ?%(fm &Q:C tr a%% ?dtheﬁﬁ?e(%{hlé? I%\gtglr\gg%‘ce}n d@g‘ag}e(? %th 'ﬂ%ﬁj apeYate The
osgahh mla:nhfledmvechgBGhé‘pharad/aﬁtimucemm)edt d'hgicmele product was

By RGN 18 S ALl g 5

¢YcMtiexar)e/ EtO)ACS: Vi tn gl ve Srbraptit-haihelnaderte- taarboxyliciacidathyd ester (1.57

h argon was passed
gﬁay&ﬂ &gﬁ%Thtlon&g?fgﬁiigﬁglﬁgh%thalene-l-carboxylic
aci d ethyl ester (1.44 g) in toluene (15 mM) for 15

—Ver S }1 alf(:ll arlg txr ighc:enghp{]es? rhI ne) palladium

(1.65 m) were
Phe -1t eaction m xture was heated under an Argon
psphere to 100C overnight, 15 then cooled to r.t.
qted with 4M potassium fluoride solution. The
on was stirred for 10 min and then filtered.
ids were washed with toluene. The filtrate was

W@ﬁ@@rﬁ o%fé@n%ﬁs KRssS@lHbh Qpa thIi‘t%h &g 8 BdnRY. ﬁﬁpﬂ\@§% 1-carboxylic

filtered and concentrat ed crude product was

pid ethiybestasy 146 ghmﬁown@fﬂaﬁtr@a rfgrp}ﬁ/m(rs i Theagdetgais
Qhﬁgérgnﬁhosﬁﬂlﬁl:%@ﬁ% (I3 &g)%hﬁmﬁ%ﬁ@s%ﬁlage @1) 63 ﬁ’ll) were

ive | - napht hal ene- 1-car boxylic acid eth ester
ecideﬂl The r@ﬂftlals njikty g Wesdicated UnidgiadAr s aemswﬂlereZQﬂOTC overnight,
(}{BM'E:B%IE)I 10 T. F)an§ hE:Et'abI IWlthm-M %B%a@ﬁhﬁr}ﬁlo}lde 361003y The 8&p&hsion was

et ester (0] on o
Girvafor 1haminendReneiteraay By ligvere pshadnyith tebicap. The filtrate
%s WwhshEl G?Hh(z@@ Kﬁﬁ slﬂ#él%ﬁ éﬂ%@ﬁ dtiee aLé%fM%séP ﬁﬁ&%& h&d é&déénﬁr&ted The

and Pd/ C enated at nor nal
pﬁueig @mdewbwe&wrgﬁ@ﬁ bYpﬁblrma@@omogmﬁlwwhpzeg@ograﬁwnt Migkohexane

fi k§cﬁ(ﬁ¥e§aﬁ’@§tmﬁr{5 rgﬁle%dvmﬁr}ﬁlphth alene- 1-carboxylic acid ethyl ester (1.11
g) as light yellow liquid. MS (ISP): 227.1 (M+H)™).

¢) 8-Ethvyl-naphthalene-1-carboxylic acid ethvl ester
OO~

A solution of 8-vinyl-naphthalene- 1-carboxylic acid ethyl ester (1.1 g) in EtOH (25 ml)

was treated with acetic acid (1 ml) and Pd/C (270 mg; 10%) and hydrogenated at normal
pressure overnight. The catalyst was filtered off. The filtrate was concentrated. The
crude product was isolated by chromatography (silica gel; gradient: cyclohexane ->
cyclohexane/EtOAc 3:2) to give 8-ethyl-naphthalene- 1-carboxylic acid ethyl ester (1.05 g)
as colorless liquid. MS (ISP): 229.3 ((M+H)™).
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crude product was isolated by chromatography (silica

gel ; gradient: cycl ohexane -> cycl ohexane/ Et OAc 3: 2)
WO 000gio8®58- et hyl - napht hal ene- 1- car boxyl i ¢ aci deet/By1007/050443

ester (1.05 g) as colorless I| uid. Ms (ISP): 229.3

((M+tH) +) . 30 WD 2007/ 085557 P EP2007/ 050443 - 115

g? [% ﬁg ﬁnglhtﬂﬁﬁp 2&4 ﬁﬂztﬂ Xi) met hanol OH A sol ution

= = arboxylic acid ethyl ester

| Clin THE (30 mM) was cooled to OC and treated
with dfisobutyl alumniumhydride solution (11.4 m;
in toluene). The reaction m xture was stirred
s at r.t., then again cooled to OC and treated
(50 m) and 0. 1IN HC1(50 m). The m xture was

%g@%ﬁ %(?ISV@‘[ﬁy élaEﬁtgA‘fene I%rl:?&?@%ﬁ&o?ﬁﬁ)@f&teg réi 6% ?)gl\éﬁlz}tIF (30ml)

concentra
wascquld thi0ed abg treated mathahisobmtylogwaphym (hyidtide solgedn (11.4 ml; 1.2

gllf @gtl ﬁ\%hfé)t )htﬁ{qua@ﬁﬁﬁ ﬁgf( ure f%’.&% ?f}ﬁﬁ?ﬂ %a@?%egfe%a)g&ig é:ooled to 0°C

whd treated @itk dﬂsz(,SO V) @n(SQ)lN H@V(i@ i) MFhf s)ixtug) was extracted with

%@%g “T‘]{Eﬁér?é(ﬁlc 8\%% Hk’lkd 9%3\?&6@{’1%}%% l%ll?{ %&#&ﬁ@}.ﬁﬁé’&ude

;irodiulcbwmmlrifad @y(cQElrrm thomatthofdsili@dgdl @rgiEragclohexane ->

C t] .
s R D s T BTy el P ol A h P wice
malid. MS(I@B)ind’}r(dwabé) The reacti on m xture was
stirred at r.t. overnight, then concentrated. The
crude product was purified by colum chromat ography
¢s1-Branogethyl-8yedi vineplathelene cycl ohexane/ Et QAc 4:1) to
gi ve 1- bFrom)met hyl - 8- et hyl - napht hal ene (670 ngy) as
) rellow liquid. 20 f)
hyl - napht hal en- 1-yl net hyl ) - 4, 5-di hydro-| H i m da
N H \

A solution of (8-ethyl-naphthalen-1-yl)-methanol (760 mg) in dichloromethane (15 ml)
was cooled to 0°C and treated with carbon tetrabromide (2.03 g). A solution of
triphenylphosphine (1.28 g) in dichloromethane (15 ml) was added dropwise. The
reaction mixture was stirred at r.t. overnight, then concentrated. The crude product was
purified by column chromatography (silica gel; cyclohexane -> cyclohexane/EtOAc 4:1)
to give 1-bromomethyl-8-ethyl-naphthalene (670 mg) as light yellow liquid.

f) 2-(8-Ethvl-naphthalen-1-vimethyl)-4,5-dihydro-1H-imidazole

>
N

2-(8-Ethyl-naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole was prepared from 1-

bromomethyl-8-ethyl-naphthalene in analogy to Example 19: yellow solid; MS (ISP):
239.3 (M+H)™).
Example 196
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2- (8- Et hyl - napht hal en-1-yl net hyl ) - 4, 5-di hydro-| Hi m da
zol e was prepared from 1-

whreamossshyl - 8- et hyl - napht hal ene i n anal ogy t opEREP0B050443

19: yellow solid; M (ISP): _Zq 239.3 ((MtH) +-).

Exanpl e 196 WD 2007/ 085557 PCT/EP2007/ 050443 - 116

2-(3-Chl oro- 2, 6-di et hyl -benzyl ) -4, 5-di hydro-1Hi m dazo

le HN~~N C a)

B8y §rd-7,0-dBthiyldieh oylp-465-dihydmoeHiphanddzplemret h- (E) - yl i de

nel - am iIN FC d 5

But yl T 1-$2, 3-di chl oro- 6-fl uoro-phenyl)-neth-(E)-ylide
af N8 was prepared from 2,3- dichloro - 6- flu

dehyde, N-butylam ne and p-tol uenesul phonic

anal ogy to Exanple 191a): brown oil; 1H NWR

F)>ci0.96 (3H, t, CH3)01.39 (2H, sextet, CH2),

' 02 (1H,

€ CH=N) .

But yl -[|1- (3-chl oro-2-et hyl - 6-fl uoro-phenyl)-neth-(E)-y
lidengl-amine iNF C
But yL~n[ 1- (3-chl oro- 2- et hyl - 6-fl uoro- phenyl )-nmeth-(E)-y
l'i dene] -am ne was prepared 15 from butyl -

! di chl or o- 6-f | uor o- phenyl ) - et h
- ( | i dene] - ami ne, et hyl magnesi um brom de and
mangané$e(11) chloride in analogy to Exanple 194a):

Bﬁh}ﬂ—PW(D,BJdichlé‘ﬂo%ué%l)—rﬁetﬁﬁgﬁégideﬁe{— a%‘)i'ﬁ% Wﬁg-prkﬁared from
ot , . ., sextet, . , . L.
éér‘ﬁf@?{"% {Olbgn@éé%zﬂe’ %—Pu@ﬁmme sn%s-t@%lﬂwﬁ)hep&)%md in
Bn BSey(td Ixasigle 1814 brofvn3dil; "AUNMMRIEGC DAL HD.968 381, CHH), 1539 (2H,
Heens’i 7 (2H, quintet, CH,), 3.71 (2H, q, CH,), 7.02 (1H, dd, ArH), 7.44 (1H,
dd, ArH), 8.44 (1H, s, CH=N).

b) Butyl-[1-(3-chloro-2-ethyl-6-fluoro-phenyl)-meth-(E)-vlidene]-amine

7
s

Butyl-[1-(3-chloro-2-ethyl-6-fluoro-phenyl)-meth-(E)-ylidene]-amine was prepared

from butyl-[1-(2,3-dichloro-6-fluoro-phenyl)-meth-(E)-ylidene]-amine,
ethylmagnesium bromide and manganese(1I) chloride in analogy to Example 194a):
yellow oil; "H-NMR (CDCls): 0.97 (3H, t, CHz), 1.15 (3H, t, CHz), 1.43 (2H, sextet, CH,),
1.70 (2H, quintet, CH»), 3.06 (2H, q, CH>), 3.66 (2H, t, CH»), 6.88 (1H, dd, ArH), 7.34
(1H, dd, ArH), 8.51 (1H, s, CH=N).

¢) 3-Chloro-2.6-diethvl-benzaldehvde
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c) 3-Chloro-2, 6-diethyl -benzal deh WO 2007/ 085557
PCT/ EP2007/ 050443 - 117 0O cl

w@26@hlogsse? 2, 6- di et hyl - benzal dehyde was pr epar eBCT/ERIN07/050443

butyl-[1-(3-ch|oro-2-ethy|-61_ﬁbgoro-phenyl)-neth
-(E)-ylidene] -am ne, ethyl magnesi um brom de and
manganese(l1) chloride in analogy to Exanple 194b):

oil; "HNWR (CDC13): 1.24 (6H, t, 2 x 5 CH3),

~¢g, CH2), 3.06 (2H, g, CH2), 7.07 (1H, d,

.45 (1H, d, ArH), 10.55 (1H, s, CH=O. d)

ro¢3- (2, 2-di brono-vinyl) -2, 4-di et hyl -benzene Br
E’efcm&}lo 2, éQneTeh /- ek Q& yde Fas ﬁn%p%ed @'ﬂol%[ Bﬁﬁgl [Wl)f}ln))re 2-ethyl-6-
2,4- dieth %enzene was prepared | oro-2
ﬂp@ﬂohmmﬁléﬁ@%thd@hwéléen%%@% etleﬂmagneétﬁﬁuleroan@e and manganese(ID
EﬁleH@WAnBMP@E%ﬂf\IB 194152%%@&1 }EWR' ﬁ@d@ﬁ) 124 (6H, 1.2 x

| |
%gievogsﬁféﬁlsg { CH,)58.06 (?2H4 qs @diz)d@) (1}@ dyér}@)gﬂ 4541 gi|21)rH) 10.55
Q@%B@zi;io)der)m 7.29 (1H, d, ArH), 7.44 (1H s,
r . e

2-(3-Chloro-2,6-diethylll~yl)-4,5-di hydro- 1H i m dazol e

AN 108! 3-(2.2-dibromo-vinyl)-2.4-diethyl- benzene
Z2-(3-Chioro- 2, 6-di et hyl -benzyl -4, 5-dil hydro- 1Hi m dazo

fepared from1l-chloro
er ono- vinyl)-2, 4-diethyl -benzene and
et hyl ghedami ne in analogy to Exanple 20 le): yellow
W5 (I1SP): 251.3 ([ MtH] +, 100% . Exanple 197
D et hyl - 3-f | uor o- ben
di hydro-1H i m dazol e WD 2007/ 085557

/loErFo)Z? 93 é%sbpr%ﬁl% Vlnyl}]Z 4-diethyl-benzene was prepared from 3-chloro-2,6-
dlethyl—benzaldehyde, carbon tetrabromide and triphenylphosphine in analogy to
Example 1d): colourless oil; 'H-NMR (CDCly): 1.14 (3H, t, CH3), 1.17 (3H, t, CH3), 2.56
(2H, qd, CH»), 2.72 (2H, q, CH»), 7.03 (1H, d, ArH), 7.29 (1H, d, ArH), 7.44 (1H, s,
CH=CBr,).

e) 2-(3-Chloro-2.6-diethvl-benzvl)-4.5-dihvdro-1H-imidazole

HN’>
Y
N

cl
2-(3-Chloro-2,6-diethyl-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 1-chloro-
3-(2,2-dibromo-vinyl)-2,4-diethyl-benzene and ethylenediamine in analogy to Example
le): yellow crystals; MS (ISP): 251.3 ([M+H]", 100%).

Example 197

2-(2,6-Diethyl-3-fluoro-benzyl)-4,5-dihydro-1H-imidazole
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HN-~ N F a)
Butyl -[ 1-(2-chl oro-3, 6-di fl uoro-phenyl)-nmeth-(E)-ylide

waoedzasssse iN F C F PCT/EP2007/050443

Butyl -[1- (2-chl oro-3, 6- dlfluqu phenyl ) -met h- (E) -yl i de
ne] -am ne was prepared from 2- §

chl or o- % -di f|l uor obenzal dehyde, N butylam ne and

p- tolue syl phonic acid in analogy to Exanple 191a):
W Ms (ISP): 234.1 ([ M+H +, 30%, 232.3

00% . D)
(2-ethyl-3,6-difluoro-phenyl)-meth-(E)-yliden
| N F F 10 Butyl- [1-(2-ethyl-

3, 6-di f I uoro- phenyl)-nmeth -(E)-ylidene]-am ne was

Ry Bigl- pid (J-£1d6%0-3.6-difluoro-phenyl)-meth-(E)-ylidene] -amine

butyl -[ 1-(2-chl oro-3, 6-di fl uoro-phenyl)-neth-(E)-ylide
ne] - amrhe, et hyl magnesi um brom de and nmanganese(l 1)
chloride in anal ogy to Exanple 194a): brown oil

"H N (CDC13): 0.97 (3H, t, CH3), 1.15 (3H, t, CH3),
2H, sextet, CH2), 1.70 (2H, quintet, CH2), 2.98
gd, CH2), 3.66 (2H, t, CH2), 6.87 (1H, td, ArH),
(1H, td, ArH), 8.52 15 (1H, s, CH=N). c¢)
2,o-l'ethyl 3-fluoro-benzaldeh 0 F 2,6- Diethyl- 3-

E{lgrl ?f FZ_[ ?@P&? @ﬁ%ﬁ%g% %}?@lyﬁ grrﬁgt‘ﬁr(%q }711591{9] -amine was prepared from 2-
plﬂenyB)S d@mhobﬁ)zayilehﬁ@nﬁ]-blamanene atdykategeedplionic acid in analogy
Ehaliie T%l%%{%ﬁ%? SR R e P 3 gy 100
overlapplng t 2 X MD 2007/ 085557 PCT/ EP2007/ 050443 -

%héen%)mne? 08 (1H,

CH=0) . d)

=N

F
Butyl-[ 1-(2-ethyl-3,6-difluoro-phenyl)-meth-(E)-ylidene]-amine was prepared from
butyl-[ 1-(2-chloro-3,6-difluoro-phenyl)-meth-(E)-ylidene]-amine, ethylmagnesium
bromide and manganese(II) chloride in analogy to Example 194a): brown oil; 'H-NMR
(CDCl3): 0.97 (3H, t, CH3), 1.15 (3H, t, CH3), 1.43 (2H, sextet, CH»), 1.70 (2H, quintet,
CH»), 2.98 (2H, qd, CH>), 3.66 (2H, t, CH»), 6.87 (1H, td, ArH), 6.99 (1H, td, ArH), 8.52
(1H, s, CH=N).

¢) 2.6-Diethvyl-3-fluoro-benzaldehvyde

O
=

F
2,6-Diethyl-3-fluoro-benzaldehyde was prepared from butyl-[ 1-(2-ethyl-3,6-difluoro-
phenyl)-meth-(E)-ylidene]-amine, ethylmagnesium bromide and manganese(II) chloride
in analogy to Example 194b): yellow oil; 'H-NMR (CDCls): 1.22 (6H, overlapping t, 2 x
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Br C Br F 5 2-(2,2-Di brono-vinyl)- 1,3- diethyl- 4-
flu oro -benzene was prepared from 2, 6-di et hyl -

wo bmonessbenzal dehyde, carbon tetrabroni de and PCT/EP2007/050443

tri phenyl phosphi ne i n anal ogy 19 Exanpl e | d)
colourless oil; iH NW (CDClS) 1.15 (3H, t,

§511§ /g{%'ﬂakgobefﬁﬁﬁg%d? cgzjo'ﬁ ofl gé d?r%ﬁ? 7 1%&%%H) 10.55
(H.e) CB, 6- Di et hyl -

3-fluoro-benzyl)-4,5-di hydro-1Himdazole HN.) N F
2-(2,6-D et hyl -

8) P(R8rdibbene-winyl)4].3-dikthylet-Budid-banizezz ol e was prepar ed
from2-42,2 dibrono-vinyl) - 1,3- diethyl- 4- flu oro
-benzene and et hyl enediamne in analogy to 15 Exanple

el Pow crystals; M5 (ISP): 235.3 ([ MtH +, 100% .

08 2-(3- Chi or o- 2- et hyl - 6-fl uor o- ben

5-di hydro-1Him dazole HN~ N F 20 C a)

or 0F2-et hyl - 6-fl uoro-benzaldehde OF C WO

/ - 0 W
é‘@%&%ﬁﬁéaﬁ’rﬁf& S T
(lsenphﬂ)mdd@h@brgarborﬁtefrhbm[mdqahehtyip}lenﬁp}nch;ph(nE)m analogy to

. h I
EE S, PGP AIRICEROTRS SERRR A s s 2
(zttnmsg x CHL20.973HH, tid, AAHB) 7.08 (16, dd2 WrHgy,7.42 (1H, s, CH=CBr»).

e) 2-(2.6-Diethvl-3-fluoro-benzyl)-4.5-dihydro-1H-imidazole

2-(2,6-Diethyl-3-fluoro-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 2-(2,2-
dibromo-vinyl)- 1,3-diethyl-4-fluoro-benzene and ethylenediamine in analogy to
Example le): yellow crystals; MS (ISP): 235.3 ([M+H]", 100%).

Example 198

2-(3-Chloro-2-ethyl-6-fluoro-benzyl)-4,5-dihydro-1H-imidazole

Cl

a) 3-Chloro-2-ethvl-6-fluoro-benzaldehyde

O
4

Cl
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CH2), 6.99 (1H, dd, ArH), 7.55 (1H, dd, ArH), 10.45
(1H s, CH=O. 5 b)

wa@ 26djogsse? 3- (2, 2- di br ono- vi nyl ) - 2- et hyl - 4- f | UOPOF/BRTDB 050443

e Br Br F C 120 -
1- Chl oro-3-(2, 2-di brono-vi nyl)*- 9 et hyl - 4-fl uor o- benzen
f - 0- 2= - G- [l r
GO RN TA S B fom S oo 2 i
t1fluphephitphospti-0e) - yinleaslairoony by GlastoctErenapigeafihg)(silica gel, ethyl

. CDCL3). ( )
SRR SRR Balp S Mg (ot P g b 216 ot
CH=CB9®)(| H7 d@3ArHDH7 .58 d1 H Atds)ArHe,) 10.45 (1H, s, CH=0).
2-(3-Chloro-2-ethyl -6-fluoro-benzyl)-4,5-di hydro-1Him
idazole HN~ N F C 15
B} (:Z°hGivoei-G2.2-d@irhmlo- Gn f1b -Geatloylizefiagrio} beaizénedi hydr o- 1H- i m
i dazol g was prepared from 1- chloro-
3-(2, 2t di brono-vinyl)-2-ethyl- 4-fluoro-benzene and
et hy lamne in analogy to Exanple le): yellow

. M5 (ISP): 243.3 ([ MtH +, 30%, 241.2
, 100% . Exanple 199 20
hyl - 3, 6-di f| uor o- ben
zyl )4, 8ddi hydro-1Hi m dazole HN~ N F &F a) 2-Ethyl -

gﬁ@%%{gﬁ;?%@%ﬁﬁ%z—gﬂlQ?—ngﬁyl—Qﬂﬁo%—%z&p@\zésqﬁééﬁgd from 3-chloro-
2-ethyl-6-fluoro-benzaldehyde, carbon tetrabromide and triphenylphosphine in analogy
to Example 1d): colourless oil; 'H-NMR (CDCls): 1.15 (3H, t, CH3), 2.72 (2H, q, CH>),
6.90 (1H, dd, ArH), 7.29 (1H, s, CH=CBr»), 7.33 (1H, dd, ArH).

¢) 2-(3-Chloro-2-ethyl-6-fluoro-benzyl)-4.5-dihydro- 1H-imidazole

HN

X
N

Cl
2-(3-Chloro-2-ethyl-6-fluoro-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 1-
chloro-3-(2,2-dibromo-vinyl)-2-ethyl-4-fluoro-benzene and ethylenediamine in analogy
to Example le): yellow crystals; MS (ISP): 243.3 ([M+H]", 30%), 241.2 ((M+H]", 100%).

Example 199

2-(2-Ethyl-3,6-difluoro-benzyl)-4,5-dihydro-1H-imidazole

HN
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- 121 2- Ethyl- 3,6- diflu oro -benzal dehyde was
prepared frombutyl-[1-(2-ethyl- 3,6-difl uoro-

w@b@npsyssmet h- (E) -yl i dene] - arri ne by flash PCT/EP2007/050443
chromat ogr aphy (silica gel et ¥ acet at e/ hept ane
gradient): yellow oil; “H NVR 13 1.22 (3H, t,

%ﬁﬂylafg%—gﬁ]&g’z_é_—',’o e%}dfgy@lws%&?;?a&ﬁg? mquQ%lj ﬁ[ ('j) eth )711 ?,é— difluoro-

phery])2mBihb () npideielydn)ing bg flash chirpmatdiefdphy Slidaessk ethyl Br

Sepshenions aradient i aallowsil VMR (EDE; 122 (it Ol 30228, m.
ﬁinpeﬁrQSdIHr ddal, 28r&l) .23 GG, ddlldf Addr,d0H810113) d&Hy<@).

carbon tetrabrom de and tri phenyl phosphi ne i n anal ogy
to 10 Exanple Id): colourless oil; i H NW (CDC13):

b) 252.03Mbramo-GHi3))-3-2th60 1 @2Hfluaw-bédiAe 6. 89 (1H, ddd,
ArH), Br? 00 (1H, ddd, ArH), 7.26 (1H, s, CH=CBr2),. c)
2-(2- Ft hyl -

3, 6-(@i Téruor o- benzyl ) -4, 5-di hydro-1 Him dazole HN~:) N
F.E - (2- Et hyl -

fI uor o- benzyl ) -4, 5-di hydro-| H i m dazol e was

red from2- (2,2- dibrono-vinyl)-3-ethyl- 1, 4-

%é&z@ oy ST S I R R o8 R e

aﬂﬁ%o bEi(z@l’@h eZ@eQborZ Q}tr%’ofcﬁmﬁb Ay d triphenylphosphine in analogy to

E—*’( ﬁillco ﬁ%sr?gylé%] %ﬁﬁﬁﬁ;) ;?af,ﬁ-ll % o) 602H, ad, CH),

Q.ISQIQHHG&HJ AGH) 2}01(8(191 ayd, ArH), 7.26 (1H, s, CH=CBr),.
napht hal en- 1-yl met hyl ) - 4, 5- di hydr o- 1H- i m dazol e
(Exanmpl e 195) in analogy to Exanple 25 70 a):
of 3¢ mimii e 350Hifld ordVBer(zISR).5- ddfdrol 1K iMvidhzble) -

HN/>
X

N

F
2-(2-Ethyl-3,6-difluoro-benzyl)-4,5-dihydro- 1H-imidazole was prepared from 2-(2,2-
dibromo-vinyl)-3-ethyl- 1,4-difluoro-benzene and ethylenediamine in analogy to
Example le): yellow crystals; MS (ISP): 225.3 ([M+H]", 100%).

Example 200

2-(8-Ethyl-naphthalen-1-ylmethyl)-1H-imidazole

I

N
H

2-(8-Ethyl-naphthalen-1-ylmethyl)- IH-imidazole was prepared from 2-(8-ethyl-
naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole (Example 195) in analogy to Example
70 a): off-white solid; MS (ISP): 237.1 (M+H)™).



10

15

20

25

WD 2007/ 085557 PCT/ EP2007/ 050443 -122 Exanple 201
2-(2,6-Disopropyl -benzyl)-1Him dazole HN N 5

WQ@2¢02/0855B% | sopr opyl - benzyl ) -1H i m dazol e was preparP®d7/050443

from 2-(2, 6-diisopropyl -benzyl)

4, 5-di hydro-1H i m dazol e (Exanple 4), TCCA and DBU in
anal ogy to Exanple 194e): vyellow crystals; Ms (ISP):
243.4 ([ MrH +). 10 Exanple 202

2-(2,6-D ethyl -3-fl uoro- befrayiple 2H- i m dazole HN:.-~ N
F 2-(2,6-Diethyl- 3-fluoro-benzyl)-1Him dazol e was
prepared from 2-(2,6-diethyl-3 15

21(2.6+[0kH Sopnapyil-bedzyd)- til HynddaxolkH- | m dazol e (Exanpl e 197),
TCCA and_DBU in analogy to Exanple 194e): |ight

yel | o cRystals; M5 (ISP): 233.3 ([M+H +). Exanple 203
20 2- (&=€hl oro- 2, 6-di et hyl -benzyl )-1H i m dazol e

N|2- (3- Chl oro- 2, 6-di et hyl - benzyl )-1Hi m dazol e
ared from 2-(3-chl oro-2, 6-

- benzyl ) -4, 5-di hydro- 1H i m dazol e (Exanpl e
196), "TCCA and DBU in analogy to Exanple 194e): 1|ight
yf{IZJ6dW1$Dpy@1y&|bsnzyl\)Blf([hﬁR)a20125ﬂas @)rc(ﬂaMdH}rdm 2B8@%-diishBoR1-benzyl)-

SR Sga (B oGO3 Mk GPUGT TG e 194

gatlow ciktAlraMSZISPR 24BINH[M+H]").

Example 202

2-(2,6-Diethyl-3-fluoro-benzyl)- 1H-imidazole

HN\/\>
N

F
2-(2,6-Diethyl-3-fluoro-benzyl)- 1H-imidazole was prepared from 2-(2,6-diethyl-3-
fluoro-benzyl)-4,5-dihydro- 1H-imidazole (Example 197), TCCA and DBU in analogy to
Example 194e): light yellow crystals; MS (ISP): 233.3 ([M+H]").

Example 203

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

HN:\>
N

cl
2-(3-Chloro-2,6-diethyl-benzyl)-1H-imidazole was prepared from 2-(3-chloro-2,6-
diethyl-benzyl)-4,5-dihydro- 1H-imidazole (Example 196), TCCA and DBU in analogy to
Example 194e): light yellow crystals; MS (ISP): 251.3 ([M+H]", 39%), 249.2 ([M+H]",
100%).
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N FCA 5
2-(3-Chl oro-2-ethyl -6-fluoro-benzyl)-1Hi m dazol e was

wor@passdr f rom 2- (3-chl oro- 2- PCT/EP2007/050443

et hyl - 6-fl uor o- benzyl) -4, 5- di_t%gr_o- 1H i m dazol e
(Exanpl e 198), TCCA and DBU in~"anal ogy to Exanple
194e): light yellow crysta% X | SP): 241.2 ([ MtH] +,
5899, 239.2 ([MtH + 1009 ﬁm@@%ﬁ%‘l e 205 10
2-(2-Ethyl-3,6-difluoro-benzyl)-1Himdazole HN N F
+G2-E hyl = 6-difl uargsbenzyl)-1H i m dazol e was
ST P o TS b PR
di f | uen-e;benzyl) -4, 5-di hydro-1H i m dazol e (Exanpl e
and DBU in anal ogy 15 to Exanpl e 194e):
l'ight” y&l|low crystals; M5 (ISP): 223.3 ([ MtH +, 100% .
06

- Di et hyl - 3- met hoxy- benzyl ) -4, 5-di hydro-1H i m daz
T N O 20 a)
But yl -[f—(2, 6-di f | uor o- 3- net hoM phenyl ) -nmet h- (E) -yl i de
e B-(Grivroe2-Wh yR 6 011/ob& Hoizy 1) PUT/ 1 EREROIE/ @80 pkPared12d4m 2-(3-chloro-2-

tyl- . .. .
P ok prgb ot SR A BHAMPIS et 95y, TEG Ry DBU in
m diegyw@sExqangpai @) f lightyellow crystals; MS (ISP): 241.2 ([M+H]", 58%), 239.2

Em\?ﬂq'il g@? 3- net hoxybenzal dehyde, N-butyl am ne and
-1 0 e|J1 Gl'phonic acid in anal ogy to Exanple 186a):

red oil; M5 (I1SP): 228.4 (Fifle205100%). 5 b)
2, 6-Di et hyl - 3- net hoxy- benzal deh

2-(2-Ethyl-3,6-difluoro-benzyl)-1H-imidazole

HN\
“

F
2-(2-Ethyl-3,6-difluoro-benzyl)- 1H-imidazole was prepared from 2-(2-ethyl-3,6-
difluoro-benzyl)-4,5-dihydro- 1H-imidazole (Example 199), TCCA and DBU in analogy
to Example 194e): light yellow crystals; MS (ISP): 223.3 ([M+H]", 100%).

Example 206

2-(2,6-Diethyl-3-methoxy-benzyl)-4,5-dihydro- 1H-imidazole

a) Butyl-[1-(2,6-difluoro-3-methoxy-phenyl)-meth-(E)-vylidene]-amine
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Oo 1 2,6-Dethyl-3-nmethoxy-benzal dehyde was
prepared from butyl-[1-(2,6-difluoro-3

waoredossssphenyl ) - met h- (E) -yl i dene] - am ne, PCT/EP2007/050443

et hyl magnesi um brom de and 10 Qﬁnganese(l ) chloride

in anal ogy to Exanple 186b): yéllow oil; 1H NWR

8 (3H t, CH3), 1.23 (3H, t, CH3), 2.87

(2H, q, , 2.95 (2H, q, CH2), 3.84 (3H, s, Ow),

6.97 (1H, ArH), 7.07 (1H, d, ArH), 10.58 (1H s,

CH=0O . d] 2-(2,2-Di brono-vinyl)-1,3-diethyl- 4-nmeth

oxy-benzlne Br Br O 15 1

2- (r—2 2-1Di b';om) vinyl)-1, 3-di et hyl - 4- met hoxy- benzene
ed from 2, 6-di et hyl -3- net hoxy-benzal dehyde,

(CDC13): 1.

carb trabrom de and tri phenyl phosphi ne i n anal ogy
to EX C'_Eld) colourless oiI i HNVR (CDC13): 1.08
(3H, t, )01.17 (3H, t, 2.55 (4H m 2 x

gﬁ% ]H;\32 gg}i @Lﬁ&#&) Iﬁne%& é’é‘g‘@ﬁé E%}}%(E)d g])ld%'h'é? am?ne%as(p}%ared from

2,6(diflee1Di R trivyti ox3berenldekydey Ny bud ylsmaki dranalr po td lirbriesi Iplagrot ecid in
YPnSRACRERBRSBET T ARRVIS ASAHA% arvbény bb). N ©

2-(2,6-D et hyI 3 met hoxy- benzyl ) -4, 5-di hydro- 1Hi m daz

f
6Vﬁ§thp[§ Be %% Ig%-64 nmet hoxy- benzene and

et hyl epedi am ne in anal ogy to Exanple le): yellow
M5 (ISP): 247.4 ([ MtH +, 100% . 5 Exanple
- D et hyl - 3- net hoxy- benzyl ) - 1H i m dazol e

2,6-Diethyl-3-methoxy-benzaldehyde was prepared from butyl-[ 1-(2,6-difluoro-3-
methoxy-phenyl)-meth-(E)-ylidene]-amine, ethylmagnesium bromide and
manganese(II) chloride in analogy to Example 186b): yellow oil; "H-NMR (CDCl): 1.18
(3H, t, CH»), 1.23 (3H, t, CH3), 2.87 (2H, q, CH>»), 2.95 (2H, q, CH»), 3.84 (3H, s, OMe),
6.97 (1H, d, ArH), 7.07 (1H, d, ArH), 10.58 (1H, s, CH=0).

d) 2-(2.2-Dibromo-vinvl)-1.3-diethvl-4-methoxy-benzene
Br

=" “Br

o}

|
2-(2,2-Dibromo-vinyl)-1,3-diethyl-4-methoxy-benzene was prepared from 2,6-diethyl-3-
methoxy-benzaldehyde, carbon tetrabromide and triphenylphosphine in analogy to
Example 1d): colourless oil; 'H-NMR (CDCly): 1.08 (3H, t, CH3), 1.17 (3H, t, CH3), 2.55
(4H, m, 2 x CH»), 3.81 (3H, s, OMe), 6.82 (1H, d, ArH), 7.05 (1H, d, ArH), 7.44 (1H, s,
CH=CBr,).

e) 2-(2.6-Diethvl-3-methoxv-benzvl)-4.5-dihvdro- 1H-imidazole
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HNN O 1 10
2-(2,6-D et hyl -3-nmet hoxy- benzyl )-1Hi m dazol e was

woe@passdr from 2- (2, 6-di et hyl - PCT/EP2007/050443

nmet hoxy- benzyl ) - 4, 5- di hydr o- 1 m dazol e (Exanpl e
206), TCCA and DBU i n anal ogy tso Exanpl e 194e): |ight
yel | oy,yx;ryst als; Ms (I1SP): 245.4 ([ M+H] +, 1009 .
208 15

O et hyl - 4- (1Hi mi dazol - 2-yl net hyl ) - 1- net hyl - 1H pyr
V N-Na) 4-
| -1 Himdazol -2-ylnmethyl)-1,3,5-trieth, lip, r

4- (Kz%zlﬁfef}%'g rlrltghg?% 9@;?? ): @smh%wmlmﬁdﬁo@e Whd 2EiWLa frbn 2-(2,2
@Ibr@@ﬁ zwmd) H3rcﬁﬁ!thslzférlrnezh%YnIthe)anﬁ@ﬁtm@d@HBn@mm@logy to
[ t 190 b)

PR L P B S R A R IS D Ny .
b) 1 3 5-Tri et hyl - 4- (1H-|mdazol 2-ylmeth, 1p, r V\D
2007/ 085557 PCT/ EP2007/ 05%(%?1 (?1726 H V N-N
1,3,5-Triethyl-4-(1Him dazo é nmet hyl ) - 1H pyrazol e
was prepared from 4- (1 benzyl -

i | pe et hyl - 1H pyrazol e by
%Z%gn@% F’olﬁetv%vl gﬁ) i)ulﬁh{?%édal%fﬁu d ammoni a for 10
mn. Y@ bl ue reaction mXxture was quenched by
of solid 5 anmoni um chloride, the amonia

butyl nethyl ether. The organi c phase was washed
wi t D Tne, dried over sodium

2-(2,6-Diethyl-3-methoxy-benzyl)- 1H-imidazole was prepared from 2-(2,6-diethyl-3-
methoxy-benzyl)-4,5-dihydro-1H-imidazole (Example 206), TCCA and DBU in analogy
to Example 194e): light yellow crystals; MS (ISP): 245.4 ((M+H]", 100%).

Example 208

3,5-Diethyl-4-(1H-imidazol-2-ylmethyl)-1-methyl-1H-pyrazole
H
[N
N/

=

|
N—N
N

a) 4-(1-Benzyl- 1H-imidazol-2-ylmethyl)-1,3,5-triethyl- IH-pyrazole
fi}\/\
N

|
N—N
N

4-(1-Benzyl-1H-imidazol-2-ylmethyl)-1,3,5-triethyl- 1H-pyrazole was prepared from 4-
(1-benzyl- 1H-imidazol-2-ylmethyl)-heptane-3,5-dione and ethylhydrazine in analogy to
Example 190 b): light yellow viscous oil; MS (ISP): 323.2 (M+H)™).

b) 1,3,5-Triethyl-4-(1H-imidazol-2-ylmethyl)- 1H-pyrazole




sulfate, filtered and evapor at ed.
1,3,5-Triethyl-4-(1H i m dazol - 2-yl net hyl ) - 1H pyrazol e
wors7ogisai ned as |ight yellow viscous oil; N5 p¢BEP2007/050443
233.0 ((MtH) +). 10 Exanple 20 26,
Rac- (2, 6- Di et hyl - 4- net hoxy- phenyl ) - (1H i m dazol - 2-yl ) -
met.hanol N-\~HON H Oa)
| -[1-(2, 6-difluoro-4-nmethox, ~phenyl)-nmeth-(E)-ylid
amne INFF 15
= (2, 6-difluoro-4-net hoxy-phenyl)-nmeth-(E)-ylid
enej-aim ne was prepared from
2, 6- di fT'uor o- 4- net hoxybenzal dehyde, N-butyl ani ne and
p) 3t59Tmahgls4JI( Hﬂamdnzabﬂ@lmﬂh I3 #-pgyizdle wex prephied Ii®G@a)-( 1-benzyl-

L AT B Lol o ot

H’@'ﬁﬂ BRZ0OMA %014)4er Thé.BRle réhction mixture was quenched by addition of solid
D| et h - benzal deh

5 nntrE c%%rlgegtﬁ (anlevapora edy an% tYlvaresPJ %1strebut£cli gfr:?ween water

nied hoxyt ey tthenr@hb of dapicyhiaskews| wahedwith brine, dried over sodium

et hyl nesi ym br o hIor
SHER GO S e et el SR gy ety oltg pyrazote
af phdrinkd as 1€ R 1love yiscous oil; MS (ISP): 233.0 ((M+H) .
Rac- (2, 6- Di et hyl - 4- et hoxy- phenyl) - (1H i m dazol - 2-yl) -
nmet hanol N--\\ HON H

10 rac-(2,6-Diethyl-4-net hoxyExbgyt09 (1H i mi dazol - 2-yl ) -
met hanol was prepared from 10
2, 6-di et hyl - 4- net hoxy- benzal dehyde and
Raé-12.6liDabdnow - mdhosly= giiniy T (A BZigh id @20 2) y1)- ek Hbinlem i N
anal ogy to Exanpl e 191d) yel l ow crystal s; 'H NWR
(CDClS) ,/i} 11 (3H, t,

H

O

a) Butvl-[ 1-(2.6-difluoro-4-methoxv-phenvl)-meth-(E)-vlidene]-amine

4

=N

F F

15 A0

Butyl-[1-(2,6-difluoro-4-methoxy-phenyl)-meth-(E)-ylidene]-amine was prepared from
2,6-difluoro-4-methoxybenzaldehyde, N-butylamine and p-toluenesulphonic acid in
analogy to Example 186a): yellow oil; MS (ISP): 228.4 ([M+H]", 100%).

20 b) 2.6-Diethvl-4-methoxy-benzaldehvde
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CH3), 2.55 (2H, qd, CH2), 2.62 (2H, qd, CH2), 3.83
(3H s, OW), 6.23 (1H, s, CH), 6.64 (2H s, ArH),

wWoe288/08336; s, i m dazole-H). 15 Exanple 210 PCT/EP2007/050443

2-(2,6-D et hyl - 4-met hoxy- benzy -1Himdazole NN H
2- (2, 6-Di et hyl - 4- net hoxy- benzy 2) 1H i m dazol e was
preparegl fromrac- (2, 6-di ethyl 4 20

et ho y phenyl) - (1Him dazol - 2-yl ) - met hanol ,

t Wyl skl ane and trifluoroacetic acid in analogy to
Exa 19Ie). white crystals; M5 (I1SP): 245.4 ([ MtH|
+, 10¢° Exanpl e 211 WD 2007/ 085557 PCT/ EP2007/ 050443
- 1280

3, 5-Di et hyl - 4- (1Hi mi dazol - 2-yl net hyl ) - 1- pr opyl - 1H pyr
%dDEthyHMﬂnethloﬂ}) benzaldehyde was prepared from butyl- [1 (2,6-difluoro-4-

me&]' Be r}]lﬁgﬁ) l|1 rHEfj alzci)ene]2 a1¥11ne et%)§ n)lag%bs51unq br Y(le andpr op

mﬁgarﬁeemﬂy khloHdeé in dakalyt@ Eydmple Hg6h): Slbwdiie MS/(ISP): po2p
P |l e was prepared from
Jﬁeﬁg@%?l H i m dazol - 2-yl net hyl ) - hept ane- 3, 5- di one
and propyl hydrazine in anal ogy to Exarrpl e 190 b):
| J ght ¥, I(%w Vj SC

(1H—|n1d -2-yl met h, Iprop I|p r H N N
3, 5: ethh 4 (1H i m dazol - 2-yl met hyl ) - 1- propyl - 1H pyr
azol eJwasy prepared from 4-(1-

\ + m dazol - 2-yl net hyl ) -3, 5-di et hyl -1 - propyl -
- pyr e in analogy to Exanple 208 b): off-white
solidMs (I1SP): 247.2 ((M+H)+,). 15 Exanple 212
3, 5-Doet hyl - 4- (1H-i m dazol - 2-yl net hyl ) - 1-i sopr opyl -
pyrazole
rac-(2,6-Diethyl-4-methoxy-phenyl)-(1H-imidazol-2-yl)-methanol was prepared from

2,6-diethyl-4-methoxy-benzaldehyde and 2-(1-diethoxymethyl-1H-imidazol-2-yl)-
lithium in analogy to Example 191d): yellow crystals; 'H-NMR (CDCly): 1.11 (3H, t,
CHs»), 2.55 (2H, qd, CH>), 2.62 (2H, qd, CH>), 3.83 (3H,s, OMe), 6.23 (1H, s, CH), 6.64
(2H, s, ArH), 6.98 (2H, s, imidazole-H).

Example 210

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

10y
N

O

2-(2,6-Diethyl-4-methoxy-benzyl)- 1H-imidazole was prepared from rac-(2,6-diethyl-4-
methoxy-phenyl)-(1H-imidazol-2-yl)-methanol, triethylsilane and trifluoroacetic acid in
analogy to Example 191e): white crystals; MS (ISP): 245.4 ((M+H]", 100%).

Example 211
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H~N N N-N 20 a)
4- (1-Benzyl -1 Him dazol -2-yl nmethyl )-3,5-dieth, | 1prop

wo e@7/08555N N N-N WO 2007/ 085557 PCT/ EP2007/ 0508 EP2007/050443

129 4-(1-Benzyl -l H i m dazol - g-l&gr_mt hyl ) - 3, 5-di et hyl -
| -i sopropyl -1 H pyrazol e was prépared from

3, 5-di one
3155161691 pro%yH: #lg{fﬂfg? hl?h )_ ¥ %J Phsﬁiag&ngle 190 b):
ht yeIIowwscous oi l; I\/S (I1SP): 337.3 ((MtH)+). 5
5-Di et hyl - 4- (1H-|mdazol 2-yl methyl)-1-isoprop
| rHNNNN35D|ethyI4-(1H
7i i d&zol - 2- ylmethyl) -1 -isopropyl- 1H pyrazole was

!. C el . = )\ MO P
col ou@ss SO|Id I\/IS (ISP) 247 2 ((I\/H—|)+) 10 Exanpl e

Rﬁc- 4- Et hoxy- 2, 6-di et hyl - phenyl ) - (1Hi mi dazol - 2-yl ) -m
t ha N-\ HOITN H O 15 a) 2,16-Diethyl-4-h,

day-benzal deh O

4-(1-Benzyl-1H-imidazol-2-ylmethyl)-3,5-diethyl-1-propyl- 1H-pyrazole was prepared

from 4-(1-benzyl-1H-imidazol-2-ylmethyl)-heptane-3,5-dione and propylhydrazine in

analogy to Example 190 b): light yellow viscous oil; MS (EI): 336.2 ((M™), 100%), 245.3
((M-PhCH>)™).

b) 3.5-Diethyl-4-(1H-imidazol-2-vlmethyl)-1-propyl-1H-pyrazole

H
N

4
N/
I\

N—N

N
3,5-Diethyl-4-(1H-imidazol-2-ylmethyl)-1-propyl- 1H-pyrazole was prepared from 4-(1-
benzyl- 1H-imidazol-2-ylmethyl)-3,5-diethyl- 1-propyl- IH-pyrazole in analogy to
Example 208 b): off-white solid; MS (ISP): 247.2 (M+H)™).

Example 212

3,5-Diethyl-4-(1H-imidazol-2-ylmethyl)-1-isopropyl-1H-pyrazole

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

%
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25

OH To a solution of 9.00 g (46.8 mmol) )
2, 6-di et hyl - 4- net hoxy- benzal dehyde in 50 m

wob@hlogsssnet hane at - 78 C was added 103 ml ( 18GT/EPTN)/050443

of a 1 Msolution of boron trlgromde in
d| chI ororret hane and the reacti’6n m xture was al | owed

IR R P B A R P BB OBy B Rk g prepared

ﬁromr4 ngbomztyb | Heignidamd1-2pdmeehy ) Htdpregrerd, X diome and ssopharylhydrazine

T R R

separated and t he organl c phase was dried over
Ag\lja ered,:and; 5ong Ie 19,afford

stalllne sol id. I\/IS(ISP) 1774([M 25 H -, 100%.
007/ 085557 PCT/ EP2007/ 050443 - 130 b)
-2,6-di ethyl -benzaldeh OO0 To a solution of
(5. 92 nmol ) )

2 6-di/et hyl - 4- hydr oxy- benzal dehyde in 15 m N, N

1.de | tub ded 4
e R e Al S R S
'(Dﬁml hEFienidaBbe 2tylinethass, S drkied 1aisshrbpgl- TH@gtizoR in analogy to

ted t o) 6 he reaction
ﬁ%‘ ﬁ?gogtﬁ)s CBQ}B Fey ?gdiﬁgﬁﬁé%‘gg{ﬂ%{) ¥ luted with
et her, and washed with saturated brine. The phases
wer e separated and the organic gﬂsase was dried over
Na2SO4, filtered, and con P i n vacuo. The
resi due was puri fied by flash chromat ogr aphy (silica

hyI t / hept ane _gr adi ent ) fford 1.00
e é“? 3%?@?5@-&%@&9%&0%-Y DENRRY o | .
'I—I—NI\/R{>CDC13) 1.25 (6H, t, 2 x CH3), 1.44 (3H, t,

), 2,98 (4H, g, 2 x CH2), 4.10 (2H, g, OCH2), 6.62

s,"2 x ArH), 10.45 (1H, s, CHO. «c)
-Et hoxy- 2, 6-di et hl - phenyl ) - (1H-i m dazol - 2-yl ) -ne
( NHON H 15 Ir
r‘%4 et hoxy- 2, 6-di et hyl - phenyl ) - (1H i m dazol -2-yl)-m
et hanol was prepared from 4-
a) 2.6-Diethyl-4-hydroxy-benzaldehyde

O
z

OH
To a solution of 9.00 g (46.8 mmol) ) 2,6-diethyl-4-methoxy-benzaldehyde in 50 ml
dichloromethane at — 78 °C was added 103 ml (103 mmol) of a 1 M solution of boron
tribromide in dichloromethane and the reaction mixture was allowed to warm to room
temperature and then heated at reflux for 16 h. The reaction mixture was quenched by
pouring onto ice and the resulting mixture was then diluted with ethyl acetate and
washed sequentially with water and with saturated brine. The phases were separated and
the organic phase was dried over Na,SOy, filtered and concentrated in vacuo to afford
8.68 g (100%) of the title compound as a brown crystalline solid. MS (ISP): 177.4 ([ M-
HJ', 100%).
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et hoxy- 2, 6-di et hyl - benzal dehyde and
2-(1-diethoxynethyl-1Himdazol-2-yl) -lithiumin

wepal7ogssst o Exanpl e 191d): yell ow crystal s; MSp(1/8P3007/050443

275.5 ([ MtH] +, 69%, 257.3 (LM@E{FQO]+, 100% 20
Exanpl e 214
3= Et phenyl) - (1H i m dazol - 2-yl)-m
SR Sefllgidihe e S b ethyl ok
nzal deh WO 2007/ 085557 PCT/ EP2007/ 050443 - 131
- Di et hyl - 3- hydr oxy- benzal dehyde was prepared
6 di et hyl - 3- met hoxy- benzal dehyde and boron
tribfomde in anal ogy to Exanple 213a): brown
crystals; M5 (ISP): 177.4 ([MH - 100@@ 5 b)
3- Et hoxy- 2, 6- di et hyl - benzal deh O Ko
3o Etsh]@klyn 2f 6-18igdd ﬁg mrbel 2 316céipthaldhadropy disarddrhydom 15 ml N.N-
Y:
gm@etﬂﬂrlg)g hgl%ee i!ﬁl rggr%fe {a6e tgvg}egaxgg&gg 83 %?MBBI mrﬁélp bafih Rarbonate
and 1.03ml 11—3 mWQIQ:MPg)ethapeg'ijhe( t;gthe was se@qg)and 1h6213a<(t3)|q mixture was

%eat%)GO é fél?’lé ﬁ h'l"he (reac% )[nlxt%rr§ @/atg %ledotz) rogﬁ'ﬁ%mg\rgr&ﬁﬁe diluted

with ét}(q,Hnddvash@d—gvlth sgusyed l(rlr}q The ph}qefo)vere @gparated and the organic

W&s ghgkf@’e’{é aK?(g ! ﬁt@ed,%%%h):en@a’f&i’ leg%pﬁ"ﬁgrede)le Whis

anol

purified by flash chromatography (silica gel, ethyl acetate/heptane gradient) to afford 1.00
2 (82%) of the title compound as a yellow oil. "H-NMR (CDCls): 1.25 (6H, t, 2 x CHsz),
1.44 (3H, t, CH3), 2.98 (4H, q, 2 x CH»), 4.10 (2H, q, OCH>), 6.62 (2H, s, 2 x ArH), 10.45
(1H, s, CH=0).

¢) Rac-(4-Ethoxv-2.6-diethyl-phenvl)-(1H-imidazol-2-yl)-methanol

HO ’\;/N\>
N

O

[

Rac-(4-ethoxy-2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol was prepared from 4-
ethoxy-2,6-diethyl-benzaldehyde and 2-(1-diethoxymethyl- 1H-imidazol-2-yl)-lithium in
analogy to Example 191d): yellow crystals; MS (ISP): 275.5 ([M+H]", 69%), 257.3
([IM+H-H,0]", 100%).

Example 214

Rac-(3-Ethoxy-2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol
HO. ’\;/N\>
H

O

N

a) 2.6-Diethvl-3-hydroxy-benzaldehvyde




O 15
Rac- ( 3- et hoxy- 2, 6-di et hyl - phenyl ) - (1H i m dazol -2-yl)-m

wetdvangdssmas prepared from 3- PCT/EP2007/050443
et hoxy- 2, 6-di et hyl - benzal dehydg,and
2-(1-diethoxynethyl -1 Himdazol™-2-yl) -lithiumin

anal ogyoto Exanple 191d): yellow oil; M5 (ISP): 275.5
([ MFHI”+, 100%, 257.3 ([ MtH H20]+, 77% . 20 Exanple
t hoxy- 2, 6-di et hyl - benzyl)-1Hi m dazol e WO
5557 PCT/ EP2007/ 050443 - 132 N H /o
g -2, 6-di et hyl - benzyl ) 1H i m dazol e was
5 elSared fromrac-(4-ethoxy-2,6

sthyl-gHedyexy-enepliehyda »ep p@pwe}ifm B&ndpthyl-3-methoxy-

Béﬂz%fd'éb@rd%‘ a!nﬁfb%ré}ﬂglﬂrsﬂnﬁdetiﬁ R&6 %ﬁ ﬂoCE)éﬁique 213a). %@@Jv& glélsttdg MS
Exanp t yellow crystals; (1'SP) :

(I[SR’/}I-I-ll]7l4(BMOé6 1@%7¢9xarrpl e 216
2- (4-Benzyl oxy- 2, 6-di et hyI benzyl )-1Him dazole N N

H O6 10 a) 4-Benz to -2,6-diethyl-benzaldeh O o i
h) &Eﬁb@mr&@dﬂ?tmmeﬁmlﬂﬂhy%nzal dehyde was prepared from
2, 6-di et hyI 4- hydr oxy benzal dehyde, cesi um carbonate
and bEnzyl brom de in anal ogy to Exanple 213b): yellow
PN (CDC13): 1.25 (6H, t, 2 x CH3), 2.98 (4H,
5.12 (2H, s, OCH2),

c2),

S
3-Ethoxy-2,6-diethyl-benzaldehyde was prepared from 2,6-diethyl-3-hydroxy-
benzaldehyde, cesium carbonate and iodoethane in analogy to Example 213b): yellow oil;
'H-NMR (CDCly): 1.21 (3H, t, CH3), 1.23 (3H, t, CH3), 1.43 (3H, t, CH3), 2.86 (2H, q,
CH»), 2.96 (2H, q, CH»), 4.04 (2H, q, OCH>»), 6.96 (1H, d, ArH), 7.05 (1H, d, ArH), 10.57
(1H, s, CH=0).

¢) Rac-(3-Ethoxv-2.6-diethyl-phenvl)-(1H-imidazol-2-yl)-methanol

HO ,\;/N\>
N

O

N

Rac-(3-ethoxy-2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol was prepared from 3-
ethoxy-2,6-diethyl-benzaldehyde and 2-(1-diethoxymethyl- 1H-imidazol-2-yl)-lithium in
analogy to Example 191d): yellow oil; MS (ISP): 275.5 ([M+H]", 100%), 257.3 ([M+H-
H,01%, 77%).

Example 215

2-(4-Ethoxy-2,6-diethyl-benzyl)- 1H-imidazole
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15

15 6.72 (2H, s, 2 x ArH), 7.33-7.45 (5H m Ph), 10.47
(1H, s, CH=O. b) Rac- (4-Benzlo

w0 2008088581 hl - phenyl ) - (1H i mi dazol - 2- yl ) - met haned T/¥2007/050443

2007/ 085557 PCT/ EP2007/ 050443 133- N HON H

Rac- ( 4- benzyloxy 2, 6-di et hyl - dﬁenyl) (1Hi mi dazol - 2-yl
) - et hg was prepared from

4- benz I xy 2, 6-di et hyl - benzal dehyde and

I & hoxynet hyl - 1H-i m dazol -2-yl)- lithiumin
Exanpl e 191d): yellowoil; M5 (I1SP): 337.5
([ +, 100%, 319.1 5 ([MtHH2Q +, 95% . c)
2-(4-Benz lo -2,6-dieth, |1~yl)-1Hinm dazole N N H
2- (4<Benzyl oxy- 2, 6-di et hyl - benzyl ) - 1Hi mi dazol e was
prepared fromrac- (4-benzyl oxy 10

EFIRERCY b IR P B ARAR v e ARy 2

ﬁeﬁryﬂ}bherﬂﬂ)l e)H-imidaizel- -yl sheth sn ol Mise(HyBHne 23121]1r1ﬂu0r0acetlc acid in

+,-. 10099 .. EX le 217 15 i +
NP 101 AR RIGE fophR: S SR 200 UMY 190
A 2-(3-Ethoxy-2, 6-diethyl-benzyl)-1Himnm dazol e was
prepared fromrac-(3-ethoxy-

di et hyl - phenyl ) - (1H i mi da%iamé’?if?lﬁ met hanol
triethylsilane and trifluoroacetic acid in analogy to

e 191 yeII crystals; M5 (I1SP): 259.3
E{é%ﬁ‘q@b%%dmbmz VI RSB/ PCT/ EP2007/ 050443 -
134 Bxanple 218

N
H

0

<

a) 4-Benzyloxy-2.6-diethyl-benzaldehyde

54

<

4-Benzyloxy-2,6-diethyl-benzaldehyde was prepared from 2,6-diethyl-4-hydroxy-

benzaldehyde, cesium carbonate and benzyl bromide in analogy to Example 213b): yellow
oil; "H-NMR (CDCls): 1.25 (6H, t, 2 x CHz), 2.98 (4H, q, 2 x CH,), 5.12 (2H, s, OCH)),
6.72 (2H, s, 2 x ArH), 7.33-7.45 (5H, m, Ph), 10.47 (1H, s, CH=0).

b) Rac-(4-Benzyloxy-2.6-diethyl-phenvl)-(1H-imidazol-2-vl)-methanol
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2- (3-Benzyl oxy- 2, 6-di et hyl - benzyl ) - 1H-i m dazole N--\\
N H O 1-0 5 a) 3-Benz to -2,6-diethyl -benzaldeh 0

w0 200308382y | oxy- 2, 6- di et hyl - benzal dehyde was ppeparmd7/050443

from 2, 6-di et hyl - 3- hydr oxy- quéaldehyde cesi um
carbonate and benzyl brom de in anal ogy to Exanpl e
213b): yellow oil; "H NWR (CDC13): 1.20 (3H, t, CH3),

1.20 (3HYt, CH3), 2.87 (2H, g, CH2), 3.03 (2H 10 q,
5799 (2H, s, OCH2), 7.04 (2H, ABg, 2 x ArH),
7.3 45_(5H, m Ph), 10.58 (1H, s, CH=O). b) Rac-

-2, 611 et hl - phenyl ) - (1H i m dazol - 2-yl)-nmet hanol  N-\\
HONOH O 1-0 15
Rac( 3- benzyl oxy- 2, 6-di et hyl - phenyl ) - (1H i m dazol - 2-yl

) - anol was prepared from
3- yl oxy- 2, 6-di et hyl - benzaldehyde and
2- (1-di et hoxynet hyl - 1Hi m dazol - % [ithiumin

3%(47@9“43@"&)%&6 yi-ohenyD- gﬂéi[ﬂlmgiaéq)lr yhgnethgm!:was grepgred from

Mﬂé{ﬁkﬂlox’y 2 é%%fﬁyl b%ik%aléehyﬁé Mrctbir@%]ie’fho;%%@ch 1491-hidazol-2-yl)-
2-(3-Benz y-2, 6- 1H i m daZol e &MD

h@@%ﬁ@lssg%vgyﬁe’ﬁxam@ofﬂ/lésua oil; M8 £ISR): |\?:37|5|([1@+Hﬂ 0100%), 319.1
([IM+H-H,0]", 95%).

¢) 2-(4-Benzyloxy-2.,6-diethyl-benzyl)- IH-imidazole

NN

o}

<

2-(4-Benzyloxy-2,6-diethyl-benzyl)- 1H-imidazole was prepared from rac-(4-benzyloxy-
2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol, triethylsilane and trifluoroacetic acid
in analogy to Example 191e): white crystals; MS (ISP): 321.1 ((M+H]", 100%).

Example 217

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

TN

C
2-(3-Ethoxy-2,6-diethyl-benzyl)- 1H-imidazole was prepared from rac-(3-ethoxy-2,6-
diethyl-phenyl)-(1H-imidazol-2-yl)-methanol, triethylsilane and trifluoroacetic acid in
analogy to Example 191e): light yellow crystals; MS (ISP): 259.3 ([M+H]", 100%).
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2- (3-Benzyl oxy- 2, 6-di et hyl - benzyl ) - 1H-i m dazol e was
prepared fromrac-(3-benzyl oxy-

wae7a8sshyl - phenyl ) - (1H-i mi dazol - 2-yl') - met hanBET/EP2007/050443

triethylsilane and trifl uor oacy 2}0 c acid in analogy to
Exanpl e 191e): off-white cryst M5 (ISP): 321.0

([ MtH] +, 100% . 5 Exanple 2, 6- D| et hyl - 4- phen
oxy-benzyl)-1H i m dazol e '@c"agfpl%ZIaS(O 10 a)

2, 6-Di et hyl - 4- phenoxy-benzaldeh 0 o al!5; This

d i.hg. met hgdol d bed
e (T Lkt
(8.42 mol)
yl - 4- hydr oxy- benzal dehyde in 60 m

nic acid, 2.29 g (12 6 15 nnDI) copper (11)
o030 g 4A mol ecul ar si eves and 4. 06 i (50.5
mrol ) pylridine. The reaction m xture was stirred at
roomtenp ure for 72 h and then filtered through
celite. TheAtiltrate was extracted with 1 N aqueous
[ ases were separated, and the

g8 VeS Na2S04, filtered and
conce ?ltrat ed in vacuo. The residue was purified by
fl-a romat ogr aphy (silica gel, ethyl
ace e/ heptane 20 gradient) to afford 1.64 g (77% of
the title conpound as a yellow oil. 'H NVR (CDC13):
1 22 (6 , CH3), 2.95 (4H, g, CH2), 6.69 (2H, s,

: (2H, d, ArH), 7.20 (1H, t, ArH), 7.39 (2H,
Ben AVl }geh@v -
I%CT/ é’ 2 %%é%ﬁ%%ﬁén_zﬁ%e as W@p&%@ﬂ&gé%ﬁethﬂ 3-hydroxy
lﬂ@tmkdzhﬂleu:f‘étumFarhow%myﬂﬁw&fymde@mﬁnﬂ%ﬁ&%’fmws&w yellow
BRI'PERMIR (MDCL) HRN3H !, @15), 1.21 (3H, t, CHs), 2.87 (2H, q, CH.), 3.03 (2H,
q, CH»), 5.09 (2H, s, OCH,), 7.04 (2H, ABq, 2 x ArH), 7.33-7.45 (5H, m, Ph), 10.58 (1H,

s, CH=0).

b) Rac-(3-Benzyloxy-2.6-diethyl-phenvl)-(1H-imidazol-2-vl)-methanol

HO ’\;/N\>
N

e}

C

Rac-(3-benzyloxy-2,6-diethyl-phenyl)-(1H-imidazol-2-yl)-methanol was prepared from
3-benzyloxy-2,6-diethyl-benzaldehyde and 2-(1-diethoxymethyl- 1H-imidazol-2-yl)-
lithium in analogy to Example 191d): yellow oil; MS (ISP): 337.5 ((M+H]", 100%), 319.1
([IM+H-H,0]", 36%).

¢) 2-(3-Benzyloxy-2.,6-diethyl-benzyl)- IH-imidazole
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Rac- (2, 6- Di et hyl - 4- phenoxy- phenyl)-(1H i m dazol -2-yl ) -
nmet hanol was prepared from

wa@ 2@ a8ssnyl - 4- phenoxy- benzal dehyde and PCT/EP2007/050443

2- (1-di et hoxynet hyl - 1Hi m daz I 2 yl) 5 1lithiumin
anal ogy to Exanple 191d): yellg oil; M5 (ISP): 323.3
([ MrH (100% , 305.1 ([ MrH H20] +, 779@ C)

2-(2,6 [iethyl 4- phenox, ~yl )-1Him dazole N _ N H
2N6- Di et hyl - 4- phenoxy- benzyl) 1H i mi dazol e was
xed~\fromrac- (2, 6-diethyl -

X -phenyl) (1Hi m dazol - 2- yI) nmet hano
triethyl{silane and trifluoroacetic acid in analogy to
Exanpl e ): white crystals; M (ISP) 307.4 ([ WH|
1009 . Ex le 220 15 2- (2 6 Di et hyl - 3- phen

00X é benzyl)-1H i m dazol e

(8-Honexlfpr-2.6: %ﬁbﬂda@yleéﬂlzlaméhzwgmﬁws@@sm rac-(3-benzyloxy-
E @leéﬁglolﬂ? QgQ‘}ﬁ?’lmlag’Zol 2-yl)- methanol triethylsilane and trlﬂuoroacetlc acid

henoxy benzalde yde was g I

@@a%ﬂgéftt% Fafeplﬁ;la}f‘dx?ff“@étﬁ seiesh Y13 %ﬂh@ﬂwﬂé}@h@(b%

acid in analogy to Exanple 219a): yellow oil; '"H NWR

(CDC13): 1.20 (3H, t, 1. 25 3H, t, C}B), 2.93

(2H q, CH2), 2.98 (2H, qB@pml 91 5 (2H, d, 2 x

7.00-7.10 (3H, n1 3 x ArH), 7.28-7.38 (2H, m 2

%%f 10.6 (1H, s, h%%

%8,6( eélybﬂéthwp%bmh ipitaAgIE) - (1H- i mi dazol - 2-yI ) -

met han NN-\\ HON H O6

Rac- ( 6> Di et hyl - 3- phenoxy- phenyl ) - (1Hi m dazol - 2-yl ) -

net h noﬂ was prepared from 10

yl - 3- phenoxy- benzal dehyde and

et hoxynet hyl - 1Hi m dazol - 2-yl ) -

a) 2.6-Diethvl-4-phenoxv-benzaldehvyde

O
=

o8

This compound was prepared using methodology described in Tetrahedron Lett 1998, 39,
2937-2940. To a solution of 1.50 g (8.42 mmol) 2,6-diethyl-4-hydroxy-benzaldehyde in
60 ml dichloromethane were added 1.64 g (13.5 mmol) phenylboronic acid, 2.29 g (12.6
mmol) copper(1l) acetate, 30 g 4A molecular sieves and 4.06 ml (50.5 mmol) pyridine.
The reaction mixture was stirred at room temperature for 72 h and then filtered through
celite. The filtrate was extracted with 1 N aqueous hydrochloric acid, the phases were
separated, and the organic phase was dried over Na,SOy, filtered and concentrated in
vacuo. The residue was purified by flash chromatography (silica gel, ethyl acetate/heptane
gradient) to afford 1.64 g (77%) of the title compound as a yellow oil. 'H-NMR (CDCl,):
1.22 (6H, t, CH3), 2.95 (4H, q, CH»), 6.69 (2H, s, ArH), 7.08 (2H, d, ArH), 7.20 (1H, t,
ArH), 7.39 (2H, dd, ArH), 10.5 (1H, s, CHO).



10

15

[ithiumin anal ogy to Exanple 191d): yellow oil; M5
(1SP): 323.4 ([MtH +, 100%, 305.1 ([ MH H2Q +,

wd 26dy 085557 2- (2, 6- Di et hyl - 3- phenox, ~yl ) - 1H i M deZDER200M50443

N H / O15 6 i i
2-(2,6-Diethyl -3-phenoxy- benzyll335- 1H i m dazol e was

triethyja’gl ane and trifluoroacetic acid in analogy to
Ex a dOle): white crystals; Ms (ISP): 307.3 ([ M+H|
%WH 20 Exanple 221 2-

rdazol - 2-yl net hyl ) - phenyl] -pyridi ne WO

200 5557 PCT/ EP2007/050443 - 138 L N H/ N a)
H I m dazol -2 I pyridin-2- (3-p3jidin-2-yl N-\\

O
H N
@ill—l— I m dazol - 2-yl)-(3-pyridin-2-yl -phenyl) - nmet hano
| was prepared from3-(2 5 pyridyl)benzal dehyde and
Raq-12.6HDdethuld-mberrnyly-phen il (dHziotid 2oy )y |- mefiana was prepared from

?{Ba&%ﬂl 1?88@@%5 gal%af(&)?%/ﬁggébq%i%t%%yya%}ﬁdg)'fls%lda%ﬁz}1)

Bithfi@m (i1 ppdlagytaFhmpley 1 ey ygllow plkevi§ (ISPl 32848 ([ME-H]", 100%), 305.1
([M+H-H,0]", 77%).

¢) 2-(2.6-Diethvl-4-phenoxy-benzvyl)- 1H-imidazole

TN

o
2-(2,6-Diethyl-4-phenoxy-benzyl)-1H-imidazole was prepared from rac-(2,6-diethyl-4-
phenoxy-phenyl)-(1H-imidazol-2-yl)-methanol, triethylsilane and trifluoroacetic acid in
analogy to Example 191e): white crystals; MS (ISP): 307.4 ((M+H]", 100%).

Example 220
2-(2,6-Diethyl-3-phenoxy-benzyl)- 1H-imidazole

Y
N

o

J

a) 2.6-Diethvl-3-phenoxv-benzaldehvyde
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N H / N 10
2-[3-(1H I m dazol - 2-yl net hyl ) - phenyl ] - pyri di ne was
pe@passd7 from rac- (1H i m dazol - PCT/EP2007/050443
2-yl)-(3-pyridin-2-yl - phenyl) ghanol, triethylsilane
and trifluoroacetic acid in an 'ogy to Exanple 191e):
white crystals; Ms (I1SP): 236.3 ([ MtHl +, 100% . 15
Examil e 222 3- [3-(1H | m dazol - 2-yl net hyl ) - phenyl ]

N NL N HNa) Rac-(1H Im dazol -2 | pyridin-3-
(3- Ndi n-3-yl WO 2007/ 085557 PCT/ EP2007/050443 -
139 HO H
Rac (1 m dazol - 2-yl ) - (3-pyridin-3-yl - phenyl ) - met hano
pared from 3-(3- pyridyl)benzal dehyde and

%ﬁé{% e L e S o

bfn\m}d}eh-ydela@@%&lenﬂB@rOBIC(a[CMHH-aHg@y-tO Exaﬁm 2199): yellow oil; 'H-NMR

2 Yéor;)P
e a2 LRGP 2880 ¢ qrf 2 g B . o1
pﬂépiaﬂeidArH)o?rOG Acl)(3H, nnBcta&rbI)ﬂZSﬂZ&(lZM m, 2x ArH), 10.6 (1H, s,
? @yrl di n-3-yl -phenyl) -nethanol, triethylsilane and
ritlTuoroacetic acid in analogy to Exanple 191e):
white crystals; M5 (ISP): 236.4 ((QMF +, 1009 .
M@hvl—?)—phenoxv—phenvl)—( 1H-imidazol-2-yl)-methanol

HO ,\i/N\>
N

O

3

Rac-(2,6-Diethyl-3-phenoxy-phenyl)-(1H-imidazol-2-yl)-methanol was prepared from
2,6-diethyl-3-phenoxy-benzaldehyde and 2-(1-diethoxymethyl- 1H-imidazol-2-yl)-
lithium in analogy to Example 191d): yellow oil; MS (ISP): 323.4 ((M+H]", 100%), 305.1
([IM+H-H,0]1", 41%).

¢) 2-(2.6-Diethvl-3-phenoxy-benzvyl)- 1H-imidazole

TN

O

<

2-(2,6-Diethyl-3-phenoxy-benzyl)- 1H-imidazole was prepared from rac-(2,6-diethyl-3-
phenoxy-phenyl)-(1H-imidazol-2-yl)-methanol, triethylsilane and trifluoroacetic acid in
analogy to Example 191e): white crystals; MS (ISP): 307.3 ((M+H]", 100%).

Example 221

2-[3-(1H-Imidazol-2-ylmethyl)-phenyl]-pyridine



15 4-[3-(1H 1 m dazol - 2-yl net hyl ) - phenyl ] - pyridine N~
N HN a) Rac-(1H I m dazol-2 | pyridin-4-
w@ 3e0p8p3sdi n-4-yl HON H i N W 2007/ 085557 PCT/EP2007/050443
PCT/ EP2007/ 050443 - 140 138 -
Rac- (1H I m dazol - 2-yl ) - (3-pyri 3| n- 4-yl - phenyl ) - met hano
prepared from 3-(4- pyridyl)benzal dehyde and
- et hoxynet hyl - 1Hi m dazol -2-yl)-lithiumin
oYy to Exanple 191d): yellow oil; M (1SP): 252.3
H +, 100%, 234.1 ([MtHHH2O +, 55%. 5 b)
-(1H 1 m dazol - 2-yl et hyl ) - phenyl I -p irk nlI\ N H
N 1H I mi dazol - 2-yl et hyl ) - phenyl ] - pyri di ne was
fromrac-(1H i m dazol -

2-yl)-(3-pyridin-4-yl -phenyl)-nethanol, triethylsilane
a}»%acg—@&%—ﬁrm/daz@p%wbT(%gw?idin—ﬁ—vgﬁbméym_ﬁlt@ﬁab Exa%l/”pl e
19le):qwhite crystals; M5 (ISP): 236.1 ([ MtH +, 100%.
O/% 085557 PCT/ EP2007/ 050443 - 141 dains 1.
use of conpounds of formula | R ( R, Naryl, R2

Rac-(1H-Imidazol-2-yl)-(3-pyridin-2-yl-phenyl)-methanol was prepared from 3-(2-
pyridyl)benzaldehyde and 2-(1-diethoxymethyl- 1H-imidazol-2-yl)-lithium in analogy to
Example 191d): yellow oil; MS (ISP): 252.1 ((M+H]", 100%), 234.1 ((M+H-H,0]",
51%).

b) 2-[3-(1H-Imidazol-2-vimethyl)-phenvl]-pyridine

1)
N

N
X

=
2-[3-(1H-Imidazol-2-ylmethyl)-phenyl]-pyridine was prepared from rac-(1H-imidazol-
2-yl)-(3-pyridin-2-yl-phenyl)-methanol, triethylsilane and trifluoroacetic acid in analogy
to Example 191e): white crystals; MS (ISP): 236.3 ([M+H]", 100%).

Example 222

3-[3-(1H-Imidazol-2-ylmethyl)-phenyl]-pyridine

0
N

=N

=

a) Rac-(1H-Imidazol-2-yD)-(3-pyridin-3-yl-phenvl)-methanol




10

15

hetaryl N 5 wherein R is hydrogen, tritium hydroxy,
am no, |ower alkyl, cycloalkyl, |ower alkoxy,

whadogesss7 cyano, | ower al kyl substituted by habODeP2007/050443

| ower al koxy substituted by q%bogen phenyl ,
0- phenyl, -S-phenyl, optionally’10 substltuted by

hal o , or is benzyl benzyl oxy, NHC(O -1 ower alkyl
o] ybidin-2,3 or 4-y|; Ri is hydrogen, hydroxy or

| owér Nal kyl; R2 is hydrogen or lower alkyl; aryl is
a omati c group, selected from phenyl,

h en 1-yl or 15 naphthal en-2-yl; hetaryl is an
aronaqlc group, containing at |least one O, Nor Sring
aton1 ected fromthe group consisting of

BACL T PSR BSRERIS AN 30Y by g o 2.

pm&)founmlﬂehwé and 2-k1- dmtim-yﬁ}eﬂiyl Ithnn;lpihmil—%ylylhthlum in analogy to

B LB g 2008 00 20 o

ftk). the dotted line may be a bond or not; and their
pharmaceutically active salts, racemc nixtures,
enantioners, optical isoners and tautoneric fornms of
b Brp A ihid sindifladob2rlinathiyD) fgren ylfvp ypdmear at i on  of

nedlc ments for the treatnent of depression, anxiety
di sQr rs, bipolar disorder, 25 attention deficit
hyoer@ctiV|ty di sorder, stress-rel at ed di sorders,
GEEhOtiC di sorders such as schi zophreni a,

ol ogi cal di seases such as Parkinson's disease,
--rorea@nerative di sorders such as Al zhei mer's

di sease/ epil epsy, mgraine, hypertension, substance
abuse and netabolic disorders such as eatin

dildd Helnzidazel Ihdmethydphepall iryrideprdspagnagrssiromies| ty,imidazol-
g)éz ﬁﬁﬁﬁ %Lylgﬂ ?lﬁj X Shfol t?lgt Eﬁﬁrﬂ‘)/anﬁq{lﬁﬁ'é%ﬁée@l@ a8iaGn analogy

atlon ders and mal function
t%ﬁa@mm Lk WY%ﬂﬁ MS dSBuRdef sIN+H3, é@@a%énd
circadian rhythm and cardi ovascul ar disorders. WO

2007/ 085557 PCT/ EP2007/ 050443 -142
Example 223

4-[3-(1H-Imidazol-2-ylmethyl)-phenyl]-pyridine

0
N

~

=N

a) Rac-(1H-Imidazol-2-yD)-(3-pyridin-4-vl-phenvl)-methanol

HO ’\;/N\>
N

=N



2. The use according to conmpounds of fornmula | in

claiml1, wherein aryl is phenyl and R is other than
whyarogssr 3. The use according to conpounds ofCtaProot/eso443

| in claim2, which conpounds gre 5

2-(2,6-diethyl -benzyl)-4,5-di hydro-1H i m dazol e

- t - t .-
%;a(é ?%Ig %%413)29]2,2 %r?) d@%}dg} fl—%ﬁli prlrllelgl\él% (I)Ifeéhanol was prepared from 3-(4
pyriddpet ddepnyde anat vy 1-dpginzymethd]-3 Hdinhid azod-243h-lithidazolagalogy to

%g{%@ g{lﬁﬁ) yAoWRXES 3857 ¥52.3 frner 11X 662y, 250 1 thtakSor,

65%s.opr opyl - benzyl ) - 4, 5- di hydr o- 1Hi m dazol e 10

2- (2, 3-dichl oro-benzyl) -4, 5-di hydro-1H i m dazol e
rac-2- [1-(2, 3-dinethyl-phenyl)-ethyl]
bn4-53-diHyidridazbH2i vimethx bt ghenyl]-pyridine
2-(%-\ronn-2,6-diethyl-benzyl)-4,5-dihydro-lH—inidazo
e l

2-(4-Nret hoxy- 2, 5- di net hyl - benzyl ) -4, 5-di hydro-1H-i m da

- br ono- 4, 5- di met hoxy- benzyl ) -4, 5-di hydro- 1H i nm daz
- (2-et hyl -benzyl) -4, 5-di hydro-1Hi m dazol e

(2- Nor o- 6- met hoxy- benzyl ) -4, 5-di hydro-1H i m dazol e
2-cycl opropyl - benzyl ) -4, 5-di hydro- 1H i m dazol e .
-[32 157 lowig e el g thybiapfbapyh] -pariging was drepaigd frofn dag o) F-imidazol-
2 3('@55&[8%1’(1) = JTRINRANY-1Eet R e th§RAM e)and tFifl b laMebt 0 ndibh analogy
m dazol e N

o xample 67162 vhite rystads: M tIRD): 2B b A HA L 8 0ehy dr o- 1H- i
m dazole 2-(2,6-diethyl-benzyl)-1Him dazole
-(2,3,5,6-tetranet hyl - benzyl ) - 1H-i m dazol e

- pent anet hyl phenyl net hyl - 1Hi m dazol e

2- (4- et hoxy- 2, 6-di net hyl - benzyl ) - 1H i m dazol e 25

2- (3-brono- 2, 6-di et hyl -benzyl)-1H i m dazol e
2-(2,6-diethyl-3-tritio-benzyl)-1Hi m dazol e
2-(4-tert-butyl -2, 6-di net hyl - benzyl ) -4, 5-di hydro- 1H i m
i dazol e, Xyl onetazoli ne

2- pent anet hyl phenyl et hyl -4, 5- di hydro-1H i m dazol e
2-(2,3,5,6-tetranet hyl - benzyl ) -4, 5-di hydro-1H i m dazo
e 30
6-tert-butyl-3-(4,5-di hydro-1H i m dazol - 2-yl net hyl ) - 2,
4-di nmet hyl - phenol, Oxynet hazol i ne

2-(2,4,6-trinmethyl -benzyl)-4,5-di hydro-1Hi m dazol e,
Trim zoline
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2- (2, 6-di net hyl - benzyl ) -4, 5-di hydro-1Hi m dazol e
2-(2,6-dichl oro-benzyl)-4,5-di hydro-1H i m dazol e 35

wW@2¢03/045587 chl or o- benzyl ) - 4, 5- di hydr o- 1H i m daze¢ EEF007/050443

2007/ 085557 PCT/ EP2007/ 050443 143

2- (2, 3-di net hoxy-benzyl) -4, 5- d1|4hydro 1H i m dazol e

2- (4- nmet hoxy- 2, 6-di net hyl - b?‘q 4,5-di hydro-1Him da
zole 2-(2-brono-benzyl)-4 —%dr o- 1H i mi dazol e

2, 6-di chl oro-4-(4, 5-di hydro-1Hi m dazol - 2-yl net hyl ) - ph

2%@62?9%%:&%2%?%5 1H i m dazole rac-2- [1I-

(4-benzyl - phenyl ) -ethyl] -4,5-di hydro-1Hi m dazol e
2-(2-chl oro-6-i odo- benzyl) - 4, 5-di hydro 1H i m dazol e
2-(3-chloro-2, 6- dle(tpiyryl-ben yln 5-di hydro-1H i m dazo
l e

2-(3-chloro-2-ethyl -6
i dazol e 10 hetary|
2- (2, 6-di et hyl - 3-f1 uor 6-benzyl ) - 1H I mi dazol e

dhé2ib- di et hyl - 3- net hoxy- benzyl ) 4, 5-di hydro 1H i m daz

e 2- 6-di et.hyl - 4- net hoxy- 1H- ol e
€ 4 Bt Sl RIS LRSS r o Rer A GBS et
(3- et fikexy halogerpl bﬁinbylovdéﬁ‘ﬁl]k |s)1bstiHIi:ed Iy daib@bre 1dsher alkoxy

2-(3- b di eth 1 dazol

2-(2,8 &Pé’t‘%@y }hal‘ﬁﬂﬁ’én%l}&‘? L&E@ﬁ;’ ﬁlP:‘;Lﬁ‘i“g]aOzPélloéa

2-(2, ﬁﬂﬁtl@l&émy&l@gwn&w’o BERE Yk zy |NH¢Q©§)Jl@wer eyl The
use accor.di n3g z? conpounds of for in claiml,
wher ePHIHRAS 9538 napht hyl and t he ot her substi t uent s

gfe ag Sozeh H8drdxy &I1@k,dgf1a11<y5 The use according to
of foinula I . in claim4, which compounds are

i;’\(4 br H{P-gﬁ%ﬁﬁ wer kY- yi met hyl ) - 4, 5- di hydr o- 1H i mi da

&8l € is an aromatic group, selected from enyl naphthalen I-yl or
4tr|t|hﬂ? na htha en- -yIrret]% 5-di hydro-1Hi m daz
al

ol e 2B2P en-z-
Bethap Rtanal-&fatlc gﬂoﬁpté&itmlﬁn Satlehy dhOO1N dr'¥ Gazab®, selected

Pri vi ne
2- napHemathe sroPAoRaisRg ofpysdiient dy BYrarelylnpergo Biran-3-yl,
2- ( 2- paibin-aaphien b MRmls-yl, Bek ¥hohn 4-y1; BUnRY R Ar-3H1,i m

d
S Thiemhyn- s Misticard-1b beielWghisphensal piadel- 1ski m o

Azol €is1,2,3,40r 5;whennis2,3,4or5, R may be the same or not;

- #¥luoy o- (ﬁzyﬂa) 4,5-di hydro-1Him

the dotted line may be a bond or not;

and their pharmaceutically active salts, racemic mixtures, enantiomers, optical
isomers and tautomeric forms of compounds of formula I for the preparation of
medicaments for the treatment of depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic
disorders such as schizophrenia, neurological diseases such as Parkinson’s
disease, neurodegenerative disorders such as Alzheimer’s disease, epilepsy,
migraine, hypertension, substance abuse and metabolic disorders such as eating
disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of
energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and

cardiovascular disorders.
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1- (4, 5-di hydro-1Hi m dazol - 2-yl net hyl ) - napht hal en- 2- ol
or 30

w@2¢znksseno- napht hal en- 2-yl net hyl ) - 4, 5- di hydr opGHEPTOTS50443

zole. 6. The use according to npounds of formula I
in claiml, wherein hetaryl is “benzofuranyl. 7. The
use according to conpounds of formula | in claim®6,

whi ch conpounds are WO 2007/ 085557 PCT/ EP2007/ 050443

2144TRe use according to compounds of formula I in claim 1, wherein aryl is phenyl

Lol RS Oiibr RERAQANLAN- 6-y! methyl) -4, 5-dihydro- 1H-imi daz
ol e :
2- (6- net hyl - benzof uran-7-yl net hyl ) -4, 5-di hydro-1Hinmd

azol &he use according to compounds of formula I in claim 2, which compounds are

S B o e O 1LY M dasol & 5
2-(B@ﬁmbﬁumaﬂn%y-jbbm’l)h%'5~d4h}51¥@|1lﬁydnniamﬂb| m dazol e
e S R sy oMb L2008 1

dd2etleyl-ormethyl-benzyl)-4,5-dihydro-1H- 1m1dazole

fur [ i m dazol e
%)5 I%r%gg ylyl%:ggﬁ;]-%hf (ﬂhgerga{:%glﬁl? a%gfet o conpounds of
;‘Zﬁiﬁﬁ'tmdllbrq -berzlylid-dihydive tdiimitieoér yl i s  t hi ophenyl .

T . ' t f. [
gaicézl-ﬂlﬁéi,‘,§-aﬁlﬁ§tﬁ9régﬁﬁ%%l heg%ﬁg-gg‘?&éﬂ%fro?fH-u%ﬁdL%l% In
2—((52>,r4m5 -2, 6-idireclt yiyblen £yi- o mydB e yilHmah fbakgle 4, 5- di hydr o- 1H

| e
(ﬁ]ﬁ%ﬁgxxzsjé?ﬁthlyl Pﬁnzgah% déhydfo 1{dhly 1)d?'lzfl—f| m dazol e
2—(2%hr01pbe4q5 ﬂiryéthexyayénzjzhl-4 Mdazzlm éH-imidazole
- >t hyl - - ro-1Hi m dazol e or
% {Z thc};?lg)grrllz g)%*@%d)fy?@%%aﬁ%gr o-1H i dazole. 20
1{12 c]ﬁtueouismeﬁmxpﬂ)dmzy@ -4,6- ddlqm;n@uﬁﬁﬂnniﬁzcﬂ@r mula | in

benzo b] t hi ophenyl . 11.
%i@ Ct‘ﬁcélgprog %IZH&Q?%%@ %rpounamrll o} ior mula | in claim

2.Q2- babimoko- oetipdbanizyl)s4,52lieina-d H-bhidazole

SRS SR Dt DS I e 2002
2;(2whereiSntrifimbeomyéthylsbenizpigtal Sy iihgdno 1H Iidhidakble use _
ggz%(r)(glﬁtg%l ]%enz}%) ungds ¢ I, formula | in claim212, which
2-(2,3,5,6-tetramethyl-benzyl)- IH-imidazole

2-pentamethylphenylmethyl- IH-imidazole

2-(4-methoxy-2,6-dimethyl-benzyl)- 1H-imidazole
2-(3-bromo-2,6-diethyl-benzyl)-1H-imidazole
2-(2,6-diethyl-3-tritio-benzyl)-1H-imidazole
2-(4-tert-butyl-2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole, Xylometazoline
2-pentamethylphenylmethyl-4,5-dihydro- 1H-imidazole
2-(2,3,5,6-tetramethyl-benzyl)-4,5-dihydro-1H-imidazole
6-tert-butyl-3-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-2,4-dimethyl-phenol,
Oxymethazoline

2-(2,4,6-trimethyl-benzyl)-4,5-dihydro- 1H-imidazole, Trimizoline
2-(2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2,6-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
2-(3,4-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
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30 3-(4,5-di hydro-1Hi m dazol -2-yl net hyl ) - 1Hi ndol e.
14. Conpounds of fornula I V\D 2007/ 085557

woeeBBRe07/ 050443 - 145 R N aryl, R2pCtrerzwybs0443

N wherein R is hydrogen, tr|t| gm hydroxy, am no,
| oner al kyl, cycloal kyl, |ower al koxy, hal ogen,

Qy(gri})odlme %b%}x ,%%Hﬁ)?]drf) YEshn 4 &@l ogen, | ower

ogen, enyI 0- phenyl ,
2$4ph@h§ﬂ:y 26ﬂhm©ﬁafl bynzybu%éﬂdﬂtydt@dflbynlﬂamb@en or is
raIkI or ridin-2,3
E?Q?L@ob%ﬁéfiﬁﬂcghgﬁﬂ@ lmdpp\ggy or I>/ovver a}o{yl 10
dldllhmalﬂﬂﬁ@,érdﬂuydrbd\hblmailakq/l}z ylaregh ylji- phfarylzammﬂgaNBmazoline
If te napht hal en-1-yl or
%ég trﬁﬁétﬁgl begzylaqﬁa{r%%ﬁgl " an aromatic group,
a’@mﬂﬁ[ﬂ{m#@naﬂ plheaﬁt ethryﬁ -95- d[ﬁhydro—$Hr inmigaztlom sel ect ed
on t f 3-yl, pyrazolyl,
G R N S R e
Béﬁz:htqno%fhe;hyl bbeyt) e, tidanydve -\ H- 1mﬂdhzodephen 2- yI
0 enz 0. 3- ol - n
.Izghfﬂroio—%et}{% O- lﬁu%ro n]zPﬁll’)] 4, P I&E}ﬂdro ¥h 4}mld zgg rm be
21i@,6sdemh ylo3-flnotg-bérrsl) dldd tmadialzolne may be a bond or not;

QQQS Crleth PI?E{‘[]IEIOBXC uﬁ]tniz}cgl%“r?yd]%g roounsal &3581 with the
2'(e6‘dlah§’1“bmfﬂl@?® ]feﬂd}’liﬂ‘ﬂﬂhyhldbzemzyl ) - 4, 5-di hydro- 1Hi m

qu %fog%eg%l eﬁi% Oﬁ@t yllméid%mledl hydr o- 1Hi m dazol e

2 B2ty xy; X6- tie:tlr;&meniyy)l tRdndydzpled, 5- di hydr o- 1H i m dazol

LR EPR ARSI b AHEEATN dazol - 2- yi met hyl ) -2,

2-(Qjorditthyl-4 phmYaben@iYﬂHtimaﬂmidlmﬁ 25
$<?§1%@% B Y 5 BENFN | st hydr o- 1H-i m dazol e,

4. The use according to compounds of formula I in claim 1, wherein aryl is

naphthyl and the other substituents are as described in claim 1

5. Theuse according to compounds of formula I in claim 4, which compounds are

2-(4-bromo-naphthalen-1-ylmethyl)-4,5-dihydro- IH-imidazole
4-tritio-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole
2-naphthalen-1-ylmethyl-4,5-dihydro-1H-imidazole, Privine
2-naphthalen-2-ylmethyl-4,5-dihydro-1H-imidazole
2-(2-methoxy-naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole
2-(2-methyl-naphthalen- 1-ylmethyl)-4,5-dihydro- 1H-imidazole
1-(4,5-dihydro-1H-imidazol-2-ylmethyl)-naphthalen-2-o0l or
2-(1-bromo-naphthalen-2-ylmethyl)-4,5-dihydro- IH-imidazole.

6.  Theuse according to compounds of formulal in claim 1, wherein hetaryl is

benzofuranyl.

7. The use according to compounds of formula I in claim 6, which compounds are
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wW@2¢03/045587 chl or o- benzyl ) -

5-di hydro-1H i m dazol e

5-di hydro- 1H i m dazol e

, 5-di hydr o- 1H i m dazp¢'EEP2007/050443
2- (2, 3-di net hoxy-benzyl ) - 4, 5-di ,hydro- 1Hi m dazol e 30

2- (4- met hoxy- 2, 6-di net hyl - benzyl’) - 4, 5-di hydro-1Hi m da

R B T P e et

eniginacthylehenkefreao{yhrectNd) 200 ih@ 855 b - iRGTYzBR2007/ 050443

SR TR L 0 e

2-beRzdfniant 3gnotieyl y3- dﬂ]@/dp_tylll)l 1411532©il€hydr o- 1Hi m dazol e

T ORISR g o L e

I{bleazc:ﬂuaneél ylnmthﬂ-él(,idmyérwllHemhgidtz)ole

234 nigtk)qﬁly— nzgﬁré &@?thzl) %dﬁlygro I_PLI'_Lmldaz %lez%rl o
P-den @ fufahn-6- Qm&aﬂhﬂdeﬂr Ddjhlydroy L) -inetdwpld hydrochloride.

-4, 5-di hydro- 1H i m dazol e

2- (2, 5-di met hoxy-benzyl) -4, 5-di hydro-1H i m dazole 10
&- (4, Bradishydrondib it odropawolds 24 fdrmeddlin)clgneln yhardimeetaryl is
%‘“gé‘ ch]l60ro benzyl ) -4, 5-di hydro- 1H i m dazol e
4y
2- (

2- (2, 6-di met hyl - benzyl ) -4,
2-(2, 6-di chl oro-benzyl) -4,
4

trimethyl - benzyl )-1Hi m dazol e
2, 6-di rret hyI benzyl )-1H i m dazol e

% n agﬁ%/ s aécor 1n)gﬁ%§?1ﬁl§/)i3u1hds50f éorﬁ%/uc}?’ glnﬁ_&lmrﬁ a\glzl%h compounds are
E’{(Q%Lﬁqmﬁnethyl thiophen-3-ylmethyl)-4,5-dihydro- IEI- }rrrlrlidgzozlg o
%z@%%%ﬁ G %F“ﬁ%?ﬁ‘ijweﬂ@ g“ﬂé‘&‘ga& H-i ni dazol e
thbieghen Rblmedhyb pHenridazglenet hyl - 4, 5-

) 0
S TR B mirl 01 1 i ozt e 20
2-thbphahenddethlyhe Shiihyddo Sttimiddrsle 1H- | m dazol e

3- (4, 5-di hydro-1Hi m dazol - 2-yl net hyl ) - 1H-i ndol e
2- (1- phenyl - propyl ) -4, 5-di hydro-1Hi m dazol e

10. The use according to compounds of formula I in claim 1, wherein hetaryl is
benzo[b]thiophenyl.
11. The use according to compounds of formula I in claim 10, which compound is

2-benzo[b]thiophen-3-ylmethyl-4,5-dihydro-1H-imidazole.

12. The use according to compounds of formula I in claim 1, wherein hetaryl is

indolyl-3-yl.

13.  The use according to compounds of formula I in claim 12, which compound is
3-(4,5-dihydro- 1H-imidazol-2-ylmethyl)- 1H-indole.

14.  Compounds of formula I
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2- (2-met hoxy- benzyl ) - 1H-i m dazol e
2- (2- met hoxy- napht hal en- 1-yl net hyl ) - 4, 5-di hydro-1Him

2- (4- met hoxy- napht hal en- 1- ylwqrgyl) 4, 5-di hydro-1Him
dazol e

rac- 2- (1- napht hal en- 1-yl - ethyl) 4,5-di hydro-1H i m dazo
|l e 2-biphenyl-2-ylmsthyl - dlhydro 1H i m dazol e

4- et hyl - 2- napht hal en>X ;;LA 5-di hydro-1H i m daz
ol e and \

2- (2- et hyl - napht hal eRz1-3 nethyl) I 5-di hydro-1Himd
azole. 30 15. Compounds of fornmula | according to
¢haien 14, wherein aryl is phenyl and Ris other than
hydrogen. 16. Conpounds of fornula | according to

cl aim 15, which conpounds are WO 2007/ 085557

RCT/ ER2Q0110/e85Q4ifi3m, h dréz , amino, lower alkyl, cycloa]kyl lower

g_ g% gl#dl ehrﬁegqufe:?flzn%l owet alk;cfilI sugsqlrtgte(]{ lf)'-ylhn]o%gnz ower alkoxy
gx%/zbﬁfb&wu)e&b}aiﬂd)%ﬁﬂp 3% 05 ®henyl, optlonally
2 (2 %Pc R . %relﬁgvflﬁeww ng?ﬁ? AR

5 2- 1H52|30r4 yl;

|so r | - ro-1H i m dazol e
gi laﬁ%ﬁﬁ%ﬁaéﬁaé%v|ﬂw z@%g i hydr o- 1Hi mi dazol e
RéC 2rsl{ ydrdeén 3r vk hikyl; - pheny| )-ethyl]
-4, 5- dlh dro-1Himd
30y} 3 Wsr%orﬁa%c YPBR+Y ects@ oyt phenyE ngpDFy 114 ni dazol
naphthalen-2-yl;

4- et hox 5-di net hyl - benzyl ) -4, 5-di ro-1Him
gggfé’ %gln aro at%c group, contalnlng at least one O, Nor C1jng atom, selectead

2- (2- hopme 4y Hﬁ%thC%Q)f aﬁrﬁéls\ B paagdh iy B¥2ofulrhd -31yllaz
ol e % (2- gthyl genz g rgﬁﬁ ?ﬁ]d OoIe A

2- (2- pENZefEaBH nbé’ttﬁ’B% 1gp xlr‘aenf ‘#-daol e
2-(2- ﬂﬁ@ﬁmﬁrppy{mmyj M ﬂer@o%]lﬂiﬂ@ﬁ 15yl &4 idagos-l;

2-(2-brono- 6- net hyl - benz Ii dro-1H i m daZol e
i5 151,2,3,40r5; whennis 2, or 5, R may be the same or not;

are(d%u*éaqm@nﬁymsetam%mzneat hyl - benzyl ) - 4, 5-di hydro- 1Hi
m dazol

oIe

pn¢ ﬁlegmhalfraa@utlﬁﬂr/|aaféw&1é% Mjh-the msgpYemotshg fofloaving eqqpounds

m (dag@IRtyl 2;4- améetﬁlﬂedeh Jg) -bendivldro LM i #28e! Rylometazoline
(2,3,5, 6 tetraneth enzyl 1H-|n1dazole
2 pentamethylphenylmethyl 1hydro 1H-imidazole
2-(2,3,5,6-tetramethyl-benzyl) —4,5—d1hydro— 1H-imidazole
6-tert-butyl-3-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-2,4-dimethyl-phenol,
Oxymethazoline
2-(2,4,6-trimethyl-benzyl)-4,5-dihydro- 1H-imidazole, Trimizoline
2-(2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2,6-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
2-(3,4-dichloro-benzyl)-4,5-dihydro- 1H-imidazole
2-(2,3-dimethoxy-benzyl)-4,5-dihydro-1H-imidazole
2-(4-methoxy-2,6-dimethyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-bromo-benzyl)-4,5-dihydro- 1H-imidazole
2,6-dichloro-4-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-phenylamine, Nemazoline

PCT/EP2007/050443
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2- pent anet hyl phenyl net hyl - 1H-i m dazol e 20
2- (4- net hoxy- 2, 6-di net hyl - benzyl ) - 1H i m dazol e

W@ 2¢03/08558T0- 2, 6- di et hyl - benzyl ) - 1H- i mi dazol e PCT/EP2007/050443

2-(2,6-diethyl-3-tritio-benzyl)1Himdazole rac-2-
[1- (4-benzyl -phenyl) -ethyl]

el ponzyl s preny) el
%ﬁ%%%h?oﬁlgg%ﬁbéd@l %ﬁziy%%%?l&i hydr o- 1H i i dazol e 25
2-(2.3- ditvletryb-ben G1)eld, etdihyldrdrd Aiziphidazbls- di hydr o- 1H-i i dazo
gi%?é‘figﬁ?rc‘a’%e-lbxl'é’teﬁw)-'%’-sﬂihu‘édr%i SEHDIdTIS 5. di hydro- 1H i m
2d3azofleoropneiyl-Georydl- byt diydrbudt-onisenayl ) - 1H-i mi dazol e

(2. 6-.di et hyl - 3~MEt hoXy- 1).14, 5-di hydro- 1Hi ni daz
g‘lb(eegz’g'-“((%z'&’%‘-y%‘%"éﬁﬁﬁlggzﬁg"t %%@it?é’%azz?/‘? < 1H i m dazol e 30
Bac(24¢ Ephengy-e@yD- 4i5-elithylro b Bniyidyzolt+ i ni dazol e 2-

- 1 2. 6-di - 1). - 1K i m dazol e

bit St oS Sugnd ES ST 1 T Gl e
Pac(2[ B{ Uckelbhobhéhyphehpkyh b éhzgilo) HH Hmidazdkz ol e or

- 62, 6-dj.et hyl - 3-phen - |)r 14 im dazole. 35 WO
%685/ nglg Y%W%gﬁgbﬁﬁ&B%%szdaﬁ% 17. Conpounds of
fL.adudibydroadt-omdiang - 2-glnodtlayl)jyphen yladhieeei n aryl i s

ht hyl .and .t ot her,.defini tions are as described

??Bbcﬁlgq\é?ﬁbfpzypggg&lﬁ%6ﬁ'n1 LiBidagde mura | accor di ng to
2d(aire-tritm et tein zg priploinmid szode e _ o
g—g?é:cgél%ﬁgfi—%gfz@bhﬁ—ll—equ{cila'zXfenEt hyl ) - 4, 5-di hydro- 1Hi m da
A-beniylilo-Baidapiie hal en- 1-yl net hyl - 4, 5-di hydro- 1H i m daz

| e . - .
Tl sk S Bagsr -1l PYRSpnt nal en- 2- ol
Omaphthalen-2-ylmethyl-4,5-dihydro-1H-imidazole

-(1-hrono:zn t =2-y| met.hyl) -4, 5-di hydro-1H i m da
%@ggzot}u%'smﬁe&’ﬂ%doﬁﬁﬁgd%%ﬁrﬁbllﬂﬁﬁ%zglel according to
elbehm[bithiophet-8iyimbtyhd ¥l dih gdibeltz-ohitaaclyl . 20.
SORBONEAS e h9L T fndar SISl Ak O @ m 19, whi ch
2-thiBphet-ByimbenizofLiikyt6-1y-imidaysly - 4, 5- di hydr o- 1Hi i d

le,. o .

gi%é:‘?ﬂ%ﬂﬁ?r1—%&??}‘18?%%Pil-mﬁt@/ﬁrl}féﬁh’;%i?le4, 5- di hydr o- 1H i i d
al(l)llfhenyl—propyl)—4,5—dihydro—1H—imida;ole o
2 ISNERIM RO f VTR YL gid: 5 o hydro- 1k ni dazol e
2-(2-methoxy-naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole
2-(4-methoxy-naphthalen-1-ylmethyl)-4,5-dihydro-1H-imidazole
rac-2-(1-naphthalen- 1-yl-ethyl)-4,5-dihydro- 1H-imidazole
2-biphenyl-2-ylmethyl-4,5-dihydro- 1H-imidazole
4-methyl-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole and
2-(2-methyl-naphthalen- 1-ylmethyl)-4,5-dihydro- 1H-imidazole.

15.  Compounds of formula I according to claim 14, wherein aryl is phenyl and R is

other than hydrogen.

16. Compounds of formula I according to claim 15, which compounds are
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15 2- benzofuran- 3-yl net hyl - 4, 5-di hydro- 1Hi m dazol e
2- benzof uran- 4-yl net hyl - 4, 5-di hydro- 1H i m dazol e

wQ@2qdn8sshoxy- benzof ur an- 5-yl net hyl ) - 4, 5- di hy dpo¥/EbPo0T050443

dazol e or
2- benzof uran- 6-yl nmet hyl - 4, 5- dllhydro 1H i m dazole. 21.

A I 14, wh
COTRORS Bl L ALy ARGt 0 ol alm 14, wher i
adeotigilvgmethosy-aemayDi4. St yelno-dbinpodndde are
30 am 3l bk IMen b1 ARNAR5 oV AL e, 5- df hydro- 1H
2~(@2thy1-5-methyebéngyb t4h-dipydro-BHyimBa4eld ) - 1H-i mi dazol e
l.e. 3. Methods f

pr(gggr atllg?& ¥yl%ﬁnl'p%h4g? ?&rggﬁ?ﬁﬁ é&? %CCOYdI ng fo >
24(ai3nbchldra-berzgl)- 4MﬂwﬂrcpitHelaﬂdzezswlecorrpr| se a) reacting

. f I P EP2007/ 050443
RSB BB S S Obet By RIS RS B T 0

é{(ﬁynlremedl Grdtienieyl-dfen £yd)- msmhydzm@hmwe Il to a
Hpmé{ﬂow %Sf(%?%lg?bfnzyﬁ% ar y y%ré/ H; l(t%lfizé 4 ag e:j 2; |y Ine:JI 1| n
2l(aibmorhp-H5- dlrhathbaabd:nﬂyg -4g5- ddmdrm mH-iafiddmiaul a R, i N
2-(2-ethyl-benzyl)-4,5-dihydro-1H-imidazole
2-(2-chloro-6-methoxy-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-cyclopropyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-bromo-6-methyl-benzyl)-4,5-dihydro-1H-imidazole
2-(3-bromo-5-methoxy-2-methyl-benzyl)-4,5-dihydro- 1H-imidazole
2-(2-chloro-3-trifluoromethyl-benzyl)-4,5-dihydro- IH-imidazole
2-(2,6-diethyl-benzyl)-1H-imidazole
2-(2,3,5,6-tetramethyl-benzyl)- IH-imidazole
2-pentamethylphenylmethyl- IH-imidazole
2-(4-methoxy-2,6-dimethyl-benzyl)- 1H-imidazole
2-(3-bromo-2,6-diethyl-benzyl)-1H-imidazole
2-(2,6-diethyl-3-tritio-benzyl)-1H-imidazole
rac-2-[ 1-(4-benzyl-phenyl)-ethyl]-4,5-dihydro- 1H-imidazole
2-(2-chloro-6-iodo-benzyl)-4,5-dihydro- 1H-imidazole
2-(3-chloro-2,6-diethyl-benzyl)-4,5-dihydro-1H-imidazole
2-(3-chloro-2-ethyl-6-fluoro-benzyl)-4,5-dihydro- IH-imidazole
2-(2,6-diethyl-3-fluoro-benzyl)-1H-imidazole
2-(2,6-diethyl-3-methoxy-benzyl)-4,5-dihydro-1H-imidazole
2-(2,6-diethyl-4-methoxy-benzyl)- IH-imidazole
2-(4-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-ethoxy-2,6-diethyl-benzyl)- IH-imidazole
2-(3-benzyloxy-2,6-diethyl-benzyl)-1H-imidazole
2-(2,6-diethyl-4-phenoxy-benzyl)- 1H-imidazole or
2-(2,6-diethyl-3-phenoxy-benzyl)- 1H-imidazole.
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aryl, (R hetaryl v wth ethylenediam ne of fornmula 10
H2ZNCH2CHR2NH2 11 to a conpound of fornmula HN~Rz

wdbavamsiss7 N (Rnl-2 wherein the substituents aper/aB2007/050443

defined in claim1, or WD 20071/ g85557
PCT/ EP2007/ 050443 - 150 c) reacting a solution of a

$908 o308 0 g D Y gl A RS et

othepdtfalsitémwmrpesrdmc@a:danelainaﬂsorbed on silica gel in
acetonitrile or wwth Pd/Cin toluene 5 to a conpound

of f @H‘F@oﬁn orrﬁllli]lgga c%kdiglg Ié Bgi#a; %7 %heéd?n%{l‘%ds are

SUbSt ents are as |ne
reduci ng a conpound of fornula HNRz R N HO aryl
ERy}-biometapythaled- 1-ylmethyl)-4,5-dihydro- 1H-imidazole

4-tritio-2-naphthalen- 1-ylmethyl-4,5-dihydro- 1H-imidazole
1-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-naphthalen-2-ol or
2-(1-bromo-naphthalen-2-ylmethyl)-4,5-dihydro- IH-imidazole.

19.  Compounds of formula I according to claim 14, wherein hetaryl is benzofuranyl.

20.  Compounds of formula I according to claim 19, which compounds are
2-(7-methyl-benzofuran-6-ylmethyl)-4,5-dihydro- IH-imidazole
2-(6-methyl-benzofuran-7-ylmethyl)-4,5-dihydro- IH-imidazole
2-benzofuran-7-ylmethyl-4,5-dihydro- 1H-imidazole
2-benzofuran-3-ylmethyl-4,5-dihydro- 1H-imidazole
2-benzofuran-4-ylmethyl-4,5-dihydro- 1H-imidazole
2-(4-methoxy-benzofuran-5-ylmethyl)-4,5-dihydro- 1H-imidazole or
2-benzofuran-6-ylmethyl-4,5-dihydro- 1H-imidazole.

21.  Compounds of formula I according to claim 14, wherein hetaryl is thiophenyl.

22.  Compounds of formula I according to claim 21, which compounds are
2-(2,4,5-trimethyl-thiophen-3-ylmethyl)-4,5-dihydro- 1H-imidazole
2-(2,4,5-trimethyl-thiophen-3-ylmethyl)- IH-imidazole
2-thiophen-2-ylmethyl- IH-imidazole

23.  Methods for preparation of compounds of formula I according to claims 14 to 22,

which processes comprise

a) reacting a compound of formula



10 to a compound of formula HNR2 R -N aryl, (Rn

hetaryl 1-3 wherein Rl is hydrogen or |ower alkyl and
WO b@708358T Ssubstituents are as defined in clai PC/EP20aT050443

WD 2007/ 085557 PCT/EPZOO?/OSQﬁﬂg_ - 151 if desired,
converting the conmpounds obtainéd into
pharmaceutical |y acceptable ackgd addition salts. 24.
A nmedi canent contai ning one or re conpounds as
claimed in claiml1l - 22 for t Brr eat nent of
depression, anxiety disorder bi pol ar di sorder,
attention deficit 5 hyp bl | di sor der,
stress-rel ated di sorder ) i c Idli sorders,
schi zophrenia, neurol ogica eases, Parkinson's
di sease, neurodegenerative disorders, Al zheinmer's

E B 1 @y ai ne, hypertension, substance
ggﬁggggﬁﬁgﬁefgﬁgrﬁg i sorders, eating disorders,
di abetes, diabetic conplications, obesity,
dysl i pi demi a, di sorder $ICRKEHYWNHrdhsunpti on and
assim |l ation, disorders and nmal functi on of body
temeshpd e rkohaneost asi s, disorders of sleep and
ci rcadian rhythm and cardi ovascul ar di sorders. 25. A
medi cament according to claim24 containing one or
nore conpounds as clained in gNaﬁgt 1- 22 for the
treat ment of depression, psychogisy Parkinson's
di sease, anxiety and attentigh déficit hyperactivity

di sorder (ADHD) 26. The invn as herein before

n

descri bed. (R)

wherein R, RZ, aryl, hetaryl and n are as defined in claim 1, or

b) reacting a compound of formula

with ethylenediamine of formula
HNCH,CHR’NH, 1I

to a compound of formula

wherein the substituents are as defined in claim 1, or



WO 2007/085557 PCT/EP2007/050443
- 150 -

¢) reacting a solution of a compound of formula

with DMSO and oxalyl chloride in dichloromethane or potassium permanganate
absorbed on silica gel in acetonitrile or with Pd/C in toluene

5 to acompound of formula

wherein the substituents are as defined in claim 1, or

d) reducing a compound of formula

10 to a compound of formula

wherein R' is hydrogen or lower alkyl and the other substituents are as defined in claim 1,

and
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WO 2007/085557 PCT/EP2007/050443
- 151 -

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

24. A medicament containing one or more compounds as claimed in claim 1 - 22 for
the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder, stress-related disorders, psychotic disorders, schizophrenia,
neurological diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s
disease, epilepsy, migraine, hypertension, substance abuse and metabolic disorders, eating
disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy
consumption and assimilation, disorders and malfunction of body temperature

homeostasis, disorders of sleep and circadian rhythm, and cardiovascular disorders.

25. A medicament according to claim 24 containing one or more compounds as
claimed in claims 1- 22 for the treatment of depression, psychosis, Parkinson’s disease,

anxiety and attention deficit hyperactivity disorder (ADHD)

26. The invention as herein before described.



