se 23462 USECF'A"I, DERI VATI VES FOR CNS
GRDERS The present -i-nveRtonrel ates to the use
of conpounds of fornula R R N z R (R A -/) 1 9~
N wherein R is hydrogen, hal-ogen, |ower alkyl, |ower
- ~al koxy, hydroxy, phenyl, Sphenyl or O phenyl, which
are optionally substituted by | ower al koxy or
~hal ogen, is benzyl oxy, CXC)C)Iomer al kyl ,
' g% gggifyi or i's lower alkyl or l'ower alkoxy
ted by hal ogen; Ar is aryl or heteroaryl,
sel ected fromthe group conS|st|ng of phenyl,

napht hyl [ :
di hydr ob&tzeturatiyt—t 4 :
. |ndependently fron1each other hydrogen hydroxy,
lower alk Qr_are benzyl ,
B L e O U P U S
hydrogen or lower alkyl; n ir8l,2, or4, and to their
phar maceutical ly active saltsXracemc m xtures,
enantioners, optical Risg § . afid7t aut omreri ¢ forns
- for the preparation of ng anments foi'the t reat ment
' of depressi on, bipolar disofder, attention deficit

g{acL|V|ty dlsordﬁr s}ress rel ated. di sorders, :
sc I'zophreni a, . neur ol .ogi ca seas
Rar ki nsdﬁh%drég@eh%l@ge“ %’é"tﬁ? %}HngWQ?ajﬁ?’Vghmr%r Bléfl"“gl S-phenyl or
such as Al #Be1BhicE alicpaasaly seithepdyy Idﬂﬂegﬁlabﬂeor&ﬂwgen: or is

netabollc dlsord uch di s
di abet esbengl %’B’eff )Qi f@i %‘i%aﬂg’bk?éés pyjer @ S alkyl or lower alkoxy -
dysI|p|QQgh§umq%§Q@Q@&§ of energy consunptlon and

?L?SI m ! -at s or Igétg’r%erl% sglecteddfrom the group c0n51st1ng of phenyl naphthyl

pyridinyl, benzofuranyl, dihydrobenzofuranyl or pyrazolyl;
R'/RY are independently from each other hydrogen, hydroxy, lower alkyl, lower
alkoxy, or are phenyl or benzyl, whtch are optionally substituted by halogen,
R? - s hydrogen or lower alkyl; :
n isl,2,30r4
and to their pharmaceutlcally active salts racemic mixtures, enantiomers, optical
isomers and tautomeric forms for the preparatxon of medicaments for
the treatment of depression, blpolar disorder, attention deficit hyperactivity disorder,
stress-related disorders, schizophrenia, neurologlcal diseases such as Parkinson’s disease,
neurodegenerative disorders such as Alzheimer’s disease, epilepsy, .m1grame and
metabolic disorders sﬁch as eating disorders., diabetes, diabetic complications, obesity,
dyslipidemia, disorders of enexgy consumption and assimilation, disorders and

malfunction of body temperature homeostasis, disorders of sleep and circadian rhythm.
Some of the compounds disclosed in formula I are known compounds, described

for-example in the below mentioned references, or are enclosed in public chemical

fibraries. Compounds of examples 1 —23 and 44 - 80 are new.
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harftreqimtw ﬁlseéer,cmgralmlp@dmﬂ Rmrklyscxm ss:bseai@r subsagreabne:

H&@gﬁ%hg Rak son s di sease, substance abuse and
aeatl ng Sfosrordggrs [8,9]. For a long time, TA-specific

r ec Ept dlovg ks SArspetiBerrctnypshadenly beernpethesined based on
aﬁﬁ@hﬁéﬁl? @lsl:ﬂétem@&-ﬁﬁtnﬁy ﬁ’Ag'ﬁmﬁB%hﬂ:'s f/ thgﬁﬂ' dt Tl'uﬁ'%ﬁfsc' LhEs

mans, and

O ST §10 e BREk e SheRc ol S5t TAs wter ¢
bblgdve@uetst thedied MRdigh 8d well kaveh rabRinkgloF cleﬁQ:‘Mblo enic

hi f.cl | .bio | m nes, elther:
<Ry e Vi iog G E e SRFE (Y MEAeTe 9 Boipt ake

Cmssh)gactmg"r x@ﬁleIﬁﬁ'(rEdepGJr S)Mdriik EhQJIB ]. ThgaRiOfhah sl s
gni fi,cant W th

Bk ) BN e SR ety o
GP4iKis) the ofice GRIGRassotined trecapersaTANRs pEsiag. Tlic@elare 9 TAAR
ggx%g fiPhOhSn flléﬁ‘ﬁﬁ)g ﬂp@%%énel)herdemagtrzz?es in méﬁ‘se (including 1
pseudogene). The TAAR genes do not contain introns (with one exception,
TAARZ contains 1 intron) and are located next to each other on the same
chromosomal segment. The phylogenetic reiationship of the receptor genes, in
agreement with anin- depth GPCR pharmacophore similarity comparison and

pharmacologlcai data suggest that these receptors form three distinct subfamilies

* [7,14]. TAARL is in the first subclass of four genes (TAAR1-4) highly conserved

between human and rodents. TAs activate TAAR] via Gas. Dysregulation of TAs
was shown to contribute to the aenoIogy of various diseases like depression,
psychosm, attention deficit hyperactivity dlsorder, substance abuse, Parkinson’s
disease, migraine headache, eating disorders, metabolic disorders and therefore

TAAR ligands have a high potential for the treatment of these diseases.
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15112007 9€NeSs in human (including 3 pseudogenes) and 16 genes ‘
o * in nmouse (including 1 pseudogene). The TAAR genes do EP200705Q441

not contain introns (with one exception, TAAR2
contains 1 intron) and arg | ocat ed next to each other
on the sane chronosonmal "Segnent. The phyl ogenetic
rel ati onship of the receptor genes, in agreenent
with an in-depth GPCR pharrracophore simlarity

co r i cal data,suggest .that
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en%@%%gphyp efal. E)I) ﬁowmg t}liler t(gasc(e:: Iof 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 H
11 McCormack, J.K, et al. (1986) Autoradiographic local.ization of tryptamine binding
sites in the rat and dog central nervous system. J. Neurosci. 6, 94-101;
12 Dyck, L.E. (1989) Release of some endogenous trace amines from rat strIatal slices
in the presence and absence of a monoamine oxidase inhibitor. Life Sci. 44, 1149— '
1156; - '
13 Parker, EM.and C“beddH»:-L-X-_(_:1‘,233;)_.'@@111?%1@1&}!&-@fﬁe{is:eﬁamphﬁaﬁrine; -
* phenylethylamine and related drugs on dopamine efflux, dopamfn’e uptake and
mazindol binding. J. Pharmacol. Exp. Ther. 245, 199-210:
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Trace Am nes and the brain, Dekker; 7 Lindemann, L.
and Hoener, M (2005) A renaissance in trace am nes
inspired by a novel GPCR famly. Trends in

Phar macol . Sci. 26, 274- 282. 8 Branchek, T.A and
Bl ackburn, T.P. (2003) Trace am ne receptors as
targets for novel therapeutics: |egend, nyth and
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| nt their manufacture
nents based on a conpound in accordance with
the |nvent| on and their erdu;:t on as wel |l as the

use of corrpounds of fﬂ%r N ¥ control or

wherein :

R is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, phenyl, S-phenyl or
O-phenyl, which are optiopally substituted by lower alkoxy or halogen, or is benzyloxy,
C(OjO-iower alkyl, cycloalkyl, oris lower aJkyl_or lower alkoxy substitted by halog:_én;

Ar is aryl or hetercaryl, selected from the group consisting of phenyl, naphthyl, pyrid;nyl,
benzofuranyl, dlhydrobenzoﬁn'anyl or pyrazolyl

R!/R" are independently from each other hydrogen, hydroxy, lower alkyl, lower alkoxy, or are

' .phenyl or benzyl, which are optlonally substltuted by balogen;

R? is hydrogen or lower alkyl;



prevention of illnesses such as depression, bipolar
di sorder, attention deficit hyperactivity disorder,
stress-rel ated di sorders, schizophrenia, neurol ogica
di seases such as Parkinson's disease,
neur odegener ati ve disorderg such as Al zheiner's
di sease, epilepsy, mgrain€ and netabolic disorders
such as eating disorders, diabetes, diabetic '
conplications, obesity, dyslipidema, disorders of

1 Eﬁr% ¥ gansunption and assimlation, disorders and

Ti'on of body tenperature honeosta3|s

amdﬂmkpmmmmumhmﬁw&ﬁnmﬁaman&mmmmmaﬂmanmfﬁnﬁdﬁﬂ‘mmHaQ&ﬁhﬂgmB%mummuc

ﬁmmm%%%%rsﬁﬁgu%fgt ther§f|s ro¥|d§d Bhe use8 fh%éﬂN*F on

dlkﬂﬂab,@ﬁss-rbwdxsmﬂky | sphllz@h&maa:héﬁﬁil@cal diseases,

deﬁclﬂ’wpbmgmw
Parki op |ona '{j %?%Ytggﬁ%ﬁm’lo i ﬁé’g%%? WﬂlCh g gpd

 metabblg> diserdzss| mahya,s eatﬁ(gfa)sams&amtdsydmbeﬁyed ry yshpldcmla,

| ower aIk r al substitute b ha
disordlg? $FdpeiRy 3y Bhrion S ReeBulSRY FnBhisbe Fictperatre
homecmasis id'sb:rd&g obﬁe@hﬁmyﬂ'cadmﬁi?ﬂhwwhc&w ﬂldieﬁt{ F‘],owrer 1” denotes a

. .gfgé%%'éggﬁlu g ggdkgﬁgnzofura gxﬁgégg%gydméwywmnﬂm.

term “lomeraticcady X fénotel & pRip Shii@ Xk alkGH redidee is Iﬁ'ﬁﬂ&ﬁicd @ﬁm%n&wmcm.

. which are aqptionall bsti tuted, by hal ogen
N T ST ST O T AN

and their pharnaceutically actlve salts racemc
m xtures, enantioners, optical isonmers and tautomeric
f drcRerding fo & yeeondagheat tefednprovidedsgmpennds pifofrola f-Alescribed
in the firgApbRnt of depression, bipolar disorder, attention
deficit hyperactivity disorder, stress- related
di sorders, schlzophreﬁl R neurologlcal di seases,
Parkinson's di seasg e qgener ati ve di sorders,
Al zhei mer' s di $®g Q ilg , mgraine and
nmet abol i ¢ di sorders~sSuch as™ea{4 ng di sorders,
di abet es, diabetic conplications, obesity,
dysllplden1a di sorders of energy consunption and
. whereiss et cateiob R /Rilis lowetealsyl aversial thecati comdegrebody

sis, disorders of sleep and
04t1gg Féﬁﬁﬁ E? m%greln the term"Il ower al kyl™
rac-4- {ﬂehbﬂe&'eephenyl) ethyl }-1H-imidazole .

. rac-4-{1-(3,5- dlﬂuoro-phenyl} -propyl]- lI-I imidazole

rac-4-(1- phenyl—propyl) 1H-imidazole _
rac-4-{1-( _-ﬂuoro-phenyl)apropyl]-IH-nnidazole _
rac-4-[1 —‘(3—ﬂuo1_’_o—phen‘){l)-propyl] -1H-imidazole
rac-4-(1-phenyl-ethyl)- 1H-imidazole
rac-4-{1-(3-fluoro-phenyl}-ethyl}-1H-imidazole
rac-4-{1-(2,3-difluoro-phenyl)-ethyl]-1H-imidazole
rac-4-[1-(2,3-difluoro-phenyl)-propyl] - 1H-imidazole or
4-[(R)-1-(2,3-dDiflucro-phenyl)-ethyl]- 1H-imidazole.



saturated strai ght- or branched-chain group
containing froml to 7 carbon atons, and wherein the
term "l ower al koxy" denotes a group where the al kyl
residue is a saturated straight- or branched- chain
group containing froml to,7 carbon atons and which
is attached via an oxygen %‘?om According to a second
aspect, there is provided conpounds of formula I-A
described in the first aspect, RRN (RaNI-A
wherein at |east one of R1R is |lower alkyl, wherein
t he conpounds. are

rac- 4- (1- phenyl -butyl)-1Hi m dazol e
rac-4-[1-(2-fluoro-phenyl)-ethyl] -IHimdazdie ,
rac-4-[1-(3,5-difluoro-phenyl)-propyl] -IHimdazole
r ac- m@%ﬁ@nﬁmd@pm‘ythpmpwrpﬁqd pgunds of formula I-B described in

(2-fluoro-phenyl)-propyl] -1Him dazole

thgg%f%p%c:t—(?, f 1 uoro-phenyl ) - propyl ] -1H i m dazol e
rac-4-(1-phenyl -ethyl) - 1K mdazel e
rac4[|-(3f|uoro-p(|q ! ethl]§1|—l—im’dazo|e

rac-4- [ 1-(2,3-difl udrog N-ethyl] -1

H-i mi dazol'e

r ac- 4whtrein2hgcathppumis@rphenyl ) - propyl ] -1 Hi mi dazol e

I 4. ) 1 lerﬁia@mé) et hyl ]

o (4 ﬁetii&%z% dglaE&Yg%c:Jgglr}lgl ng to a third aspect, there

' ﬁé2ﬁm¢@é@%@ﬁ§§@ﬂh§}{d@%ﬁ? la-1-B described in

hhg.emﬁ-%tm&meﬁnzw) 1tRhmiddzole N wherein the.
corrpoun sS-are

4= (@ﬂﬂﬁrﬁﬁﬂy@zth?lﬁ?%&}h}ﬁ'“ﬁ'élﬁ@?) -1H i m daz6l e
4-[3-(4-chloro-phenoxy)-benzyl] - 1H-imidazole

4-(2-chloro-6-ethyl-benzyl)- lH-imidazole '
4-biphenyl-2- yimethyl 1H-imidazole
4-(2,6-diethyl-4-methoxy-benzyl)-1H- 1rmdazole
4—(2,6-chethy1—3—methqu—benzyl)—IH -imidazole
%biphenyl-f}-jrlmethyl- 1H-imidazole

© 4-(4-ethoxy-2,6-diethyl-benzyl)-1H-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)- 1 H-imidazole
4-(3-ethoxy-2,6-diethyl-benzyl)-1H-imidazole
4~(2-ethyl—6—ﬂuoro-benzy‘l)-—lH-imidazoie
4-(2,6-diethyl-4-phenoxy-benzyl}-IH-imidazole or
4-(2,6-diethyl-3-phenoxy-benzyl)-H-imidazole.




-(2- chl or o- 6-f | uor o- benzyl )-1H i m dazol e
-(2-ethyl -6-nethyl -benzyl)-1H i m dazol e
-(2-cycl opropyl - 6- et hyl -benzyl)-1H i m dazol e
-[ 3- (4-chl or o- phenoxy) - benzyl ) -1 Hi m dazol e
-(2-chl oro-6-ethyl - benzyh -1H i m dazol e

- bi phenyl - 2-yl net hyl -1 HT"'nidazole

- (2, 6-di et hyl - 4- net hoxy- benzyl)-IFLinidazoIe

- (2, 6-di et hyl - 3- met hoxy-benzyl)-1 "Him dazol e

- bi fy¢verdine tg ayoumhaspept, therejars mp\déﬁzlénet@ds for preparation of
SrpEbrantasy bt gl b ReTaped sl pREE e
- (3-et hoxy- 2, 6-di et hyl - benzyl)-lkklnldazole

-of 21y dall'ﬁh'{:]dr!d peRribgnesthpodid difodadel e 4- (2;

6- di et hyl phenoxy-benzyl)-1H-im dazole or

4- (2, 6-di et hyl - 3- phenoxy- benZyl )- 1Hi mi dazol e. - 4c-
According to a fourth aspecp{ there are provided
nmet hods for preparation of N conpounds of formula |
according to the first gls , Whi ch processes
conprise e€) catalytically hydrogenating a conmpound
of formula RZ N NH (R [l with Pd/C, H2 to a
conpound of fornula ﬁs (F% ' o

-b-b-bg-bo AADAADDAN

with PA/C H,

to a compound of formula

. , I-1
- ,whefei-n:Ri" is an alkenyl sg,rcn.lp,_R1 is alkyl a.nIdR,, R* and n are as described above, or

f) reducinga compoun& of formula

with CFgCOzH and Et3SiH

t0a compound of formula



-1 wherein R'"" is an al kenyl group, R is alkyl and
R, RZ and n are as descri bed above, or f) reducing a
compound of formula RZ HO NAN-Tr R (R n ArYl VII
with CF3CO2H and Et3SiH to a conpound of fornula -4d
R2 NNH ~Rln Aryl 1-2 wherein R is hydrogen, and
R, R2 and n are as describ&d -above, or g)
catal ytically hydrogenati ng a conpound of fornmula RZ
~HONNH RI. (R, Aryl 13. with PqQJZC, H2 to a conpound-
~of formula RZ NNH RL (R) n 4\ o

‘ N™" NH

I-2

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

g) catalytically hydrogcnating a compound of formula
RZ

A

HO N

with PA/C, Hy
to a compound-of formula

wherein R! is Jower aliyl, and R, R* and u are as described above, or

h) deprotecting a compound of formula

R



-1 wherein R is lower alkyl, and R RZ and n are
as descri bed above, or h) deprotecting a conpound of
formula "Si 0 N-"NSN OR2 IRIn AX~A IV -4e- with
hydrochloric acid to a conpound of formula NN\NH R2
(Rn gryl 1-5 wherein R and n are as descri bed
above, or e) alkylating a° ‘&%ﬁpound of formula O
NNS, N OR IRNn Ayl IV wth. Rx_&@-acorrpound.

of formula O
with hydrochloricacid

'to a compound of formula

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

e) alkylating a compound of formula

with R'X
to a compound of formula

wherein R' islower alkyl, or benzyl optionally substituted by halogen, R, R? and n are
as described above and X is halogen, followed by deprotection

with hydrochloric acid

to a compound of formula



. hydrogen, |ower alkyl or

N'NS-N 20 RR (R) n~7 XVII wherein R is |ower
al kyl, or benzyl optionally substituted by hal ogen,
R, RZ and n are as described above and X i s hal ogen,
foll owed by deprotection with hydrochloric acid to a
conpound of forrmula -4f NNH R R2 (RAryl 1-4
wherein R, R? and n are as'descri bed above, or f)
deprotecting a conpound of formula 4~N.Bn- Ra , \ R
NN"R 3CII with sodiumin’ annDnla or by catalytic
hydrogenation with PdlIC, H2 {6 chonpound of formul a
NNH Ra Ro NNNR 1-6 mhere|~ , Rb and R are

RT g) reacting a

conmpound of formula

14
wherein R, R? and 1 are as described above, or
f) deprotecting a compound of formula
N7 NED
Ra 1 N Rb
N-N__
R pat

with sodium in a_mmonia' or by catalytic hy_drogénaticn with Pd/C, H,

to a compound of formula

I 6
wherein R?, R° and R" are hydrogen, lower alkyl or phenyl, or

g) reacting a compound of formula

2T

W
N O
AlkQ - X1V

with two equivalents of a Grignard reagent of formula
Mgar

.0
X

to a compound of formula



HR2Z NO AKOXxiv wth tw equivalents of a
Gignard reagent of formula MyBr (R n Aryl ix to a
compound of forrmula - 49 RZ (R~ Aryl H HO Aryl
(R " 1-7 wherein R is hydrogen, hal ogen, |ower alkyl,
| ower al koxy, or phenyl aqp nis as described above,
or h) catalytically hydro'g&w?ati ng a conpound of
formula RZ (R" Aryl NH- HO Aryl - (R" 1-7 with
Pd/C, H2 to a conpound of formula RZ {R) Aryl W1 H
Aryl  (Rn 1_8 wherein R is _hydrogen® |ower alkyl,
| oner al koxy.or phenyl_and s ag=tlescri bed above,
T

(R); NH

R)

_ : : n 17
wherein R is hydrogen, halogen, lower alkyl, lower alkoxy, or phenyl and n1s as

described above, or

h) catalytically hydrogenating a cofnpoﬁnd of formula

'With PCU C, Ha

toa cofnpoun& of formula

-8
wherein R is hydrogen, lower alkyl, lower alkoxy or phenyl and n is as described above,

or
kj reducing a compound of formula



or k) reducing a conpound of formula -4h tBu 1 HO
N~NSN RZ (Rn Aryl xv with Pd C, Hz or with
CP3CO2H and Et3SiH to a conpound of formula N ;,-NH
RZ (Rln Aryl 1-5 wherein R is hydrogen, and R RZ
and n are as described aboye, or |) deprotecting a
conpound of formula tBu OO0 HON NS'N Rz
(R n Aryl Xv with hydrochloric acid in the presence
an al cohol of formula AlkOH {0 a conpound of formul a
" NI-NH AIkOR2 (Rn ~YI\S_;/

. | ),

Ho N7 N"S“N\’

RZ

SON

with PA/C, H or with CRCO,H and EtsSiH

to a compound of formula

15
wherein R'is l;ydrpgén, and R, R and n are as described above, or

“1) deprotecting a compound of formita

with hydrochloric acid in the presence an alcobol of formula AIKOH

-

1o 2 compound of formula

 N7NH
AKO 2

N
' - I3

wherein AIkO is lower alkoxy, and R, R*andn are as described above, and, if desired,
converting the compounds obtained into pharmaceutically acceptable acid addition
salts.



1-5 wherein ALkO is |lower al koxy, and R, P2 and n
are as described above, and, if desired, converting

t he conpounds obtained into pharnaceutically
acceptable acid addition salts. -4i- According to a
fifth aspect, there is provjded a nedi canent

contai ning one or nore cohﬂUUnds of formula | as
according to the first aspect for the treatnent of
depression, bipolar disorder, attention deficit

hy pecading W atiifﬂ'd‘iégent derg is stowielséa miedicahad calitsimng eficSor more

schi, z hre rol.o Par on's
comBid ARG 13 g 18 P T beR TR S eatinl bR R .
bipoﬁr ehecaﬁa attemdnelpﬁq‘t hypergn:tamm disorderdstrest adtadd disoildiesQr der s,

.schizoBeSI ?,yneur &%1‘:?%[515 sa;g;ﬁ? gar S%Ibsrddge!?s%brge%rlo Cg%gtli\;ecd?stoircfgps?’
Alzheimes's dipdake) BpiRpsy, m@eﬁnmhcamt@mhc diserdérs| @ttdngedigbrders, diabetes,

functi.on qof onmeost asi s,
cia iR PRty er B Protlero! SRt ogan and
assirpiltibsrdisetlietsnad malfinofien afbbigteinbaaneipabestsisodisdrdes of sleep
and re&g&ééh nvention are depression, Parkinson's
attention deficit hyperactivity disorder
(ADHD). As used herein, the term "l ower al kyl "
denotes a saturated straight- - branched chai n group

CO” ﬁ* ﬁﬂeﬂegreﬁ fialioh® u&ngé{e%ﬁp@hﬂdﬁf tﬁéﬁre@ﬁﬂiﬂ%&on are

et hyl, propyl i soprQ n- buty %
depﬁﬁwxﬂarhnm@mweaﬁam ﬁﬁ@tvqwﬁmm%&qw Q}SRW@I §$ HRY-
~are groups with 1 - 4 carbon atonms. As used herein,

t he 1158& RereinOiR keral 'Howat allgeniah6es asagiated swhfghe-l ot bidrehed-
al k reSIdue is _as_defined ab ve an ﬁ}?‘ t{%l 1
chaygr 'em‘éwtwglgé?%kyfg’éﬁaf %ﬁﬁO% or ﬁ’éaé‘?f hidPe ReProPys
1so;ir6Ejm n-bawk - batyll;)m-blﬁytbsbuﬂ:yhileﬂhbykh B cferend alkigrpodigs agmgroups
; rou as defined above, wherein at |east one
with ¢ g 5@% (5?‘?1 is replaced by hal ogen, for exanple . -
CF3, CHF2, CHZF, CH2CF3, CH2CF2CF3 and the like. The
t eksmsedhéreigethis telendoes abiteixy dametes i giiupevhertindhe dlsyl aesiue is

%?gé{\@ EP20Q7050441 -5
as #E%E Jeﬂ)r%\ﬁs fﬁg@%%%&tta?}%gﬁ accept a%line acid additi on
sal ts™ enbr aces salts W|th .i nor gam c.,and organic

achozed berein, the tergrievenabol subsiiiuged byihalqzen’y n@tes an alkyl group
as d3HhddUboSe, defbin at least one hydrogen atom is replaced by halogen, for example

CF3, CHFz, CHzF CHZVCF;«)_, CH2CF2CF3 and the like..

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



phosphoric acid, citric.acid,.
~nmaleic acid, acet ccinic acid,
tartaric acid, nethane-sulfonic acid,
p-tol uenesul fonic acid andg the like. Preferred
conpounds -of formula | fdr'the above nentioned use
are thoseZ wherein Aryl is phenyl, at |east one of
R/Fﬂ is | ower aIkyI and R2 is hydrogen, for exanple
~the ollomnng conp ds r ac 1- hen I-put 1) -1 . .
H i FREEEB e Ffd%acﬁ“tlc[a wczptﬁlrla@?lé %‘ﬁ&ﬂ? effﬁéia%es sls with
indrkh dﬂhm h#ic dcids, such as hydrochlorlc acid; nitric acid, sulfunc ac1d ‘

‘ Hrhg%)h@ne icté%}sﬁwdgcﬁ g%%*?s g: CF@/FP%FI gaékcghglerlc %leil 1C ac1d SuCClI’HC T
adrd( Arthiit 06 - pEamyd-Jul fohapyid p-tdidetavildadobed amditedikf. o
| - (3-fuoro- phenyl) propyl]-1H i m dazole rac-4-(l

H-
Pfgf? (%/1:% Py 1% )é)ggqr hg%]ﬂtgf@-]e%lﬁ_ﬁ g[zngil use are those, |
wiseceid A i{1Zhedyld aiﬂlezuoom cp;ﬂ?eﬁw iy lce«tehylﬂqf]_apﬁ.ﬂ i lepstregea, for
0- ph | ] -1
fpl e bpahig C@ﬁ*?‘“ﬁ% ) Sﬂén)w Pt hyl % _1 ki i dazol e
rhe-#F(ll tpde oyl doeyint B- mmdzlzole (R -1

rad- [%’ (E)' d.Jo%)r gem)e&ﬁglgl ¢l H}‘:ﬁld]izolé"" m dazol e_ Further

preferre ornula for the above
medtlil dAéddifiseroaphenyiasenyll-WHamedsolr yI i s phenyl,

BN ArB2oane ihudiiaagn, for example (e fol | owi ng
congg y§% gyﬁet o; - }? hyI benzyl)-1
1Rl d@ABtoso- phenyi propyl 1mir

A (42[1 thmfo@o@héﬁﬂ%ﬂapk)ﬁnmﬂalmMe ni dazol e

di en 1H i m dazol e; Detom dine

lﬁﬁﬁﬁlﬁﬂﬁpﬁfﬁ?ﬁ“ﬁgh pﬂzﬁﬁ+||n dazol e

Ac(42[1b(r30ﬂmn élyﬁ) etlxyl-]is]JHHrdﬁiznile 4_ (2,6_dimetlhvl
ben -irnidazol e

I«S}C(‘*Zﬂ3(%53) @ﬂl“Sfﬂr El‘Fr%‘tY ll”gleﬁH é%ﬂ{ m dazol e or

‘(421662 ¢hi- @ﬂﬁhef(ﬂpli)myk)ygbr))pyl] H-Hk1m1daply| e.

5-(1-methyl-1 -phenyl-ethyl)-1H-imidazole trifluoro-acetate or

4-[(R)~1-(2,3-Difluoro-phenyl}-ethyl}-1H-imidazole.

fo0rmc acid, fumaric

Further prefefred ¢compounds of formula I for the above mentioned use are those,
wherein Aryl is phenyl, RY/R" and R? are hydrogen, for example the following
compounds

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

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

4-(2-bromo-benzyl)-1H-imidazole -

4-(2,6-dimethyl-benzyl}-1H-imidazole

4-benzyl-1H-imidazole

4-(2,3,5,6-tetramethyl-benzyl)-1H-imidazole or
4-(2,6-dichloro-benzyl)-1H-imidazole.
4-(Z»ethyl-ﬁ—methyl-benzyl)—H—I—imidazole

AMENDED SHEET




- et hyl - 6- net hyl - benz 1 dazol e 3 AMENDED
12/ f1y2{7E} Prirrt / 2007 DESG ?ANMD, ©
'EP200700441,[ .6 4-(2-cycl opropyl -6-ethyl -benzyl) -1
Himdazole 4- [3-(4-chl ro-phenoxy) benzyl | - |
- Him dazole 4-(2-chloro- g et hyl - benzyl ) - 1H-| m dazol e
- 4- bi phenyl -2-yl nmethyl -1 H -im dazol e
4- (2, 6-di et hyI 4- et hoxy- benzyl ) 1H-| m dazol e

(2, 6- i m _
gﬁ(gﬁlﬁp%é’?’ Yﬁ%ﬂqﬂﬁ@f g%ééz _Himidazole 4-b
44P3((41-&ﬂ&rﬁxgheﬁoﬁﬁ)djeet}hyﬂklhendz}ﬂoge- 1Hinidazole 4-(4-b

enz -1 H d I
S S B TP ) L dazol e 4-

%Iﬂpb&dyyn-yﬁnéﬂhubﬂd-lbemyle) 1 Himdazole

ARG B BN IR L T el
4F@s& ﬁ@thybﬁeﬁethp@d m@d@%d@lde@){? ormula | for ? he
: ﬁ%%?@ﬁ?ﬂlﬂ%ﬁuﬂz@let hose, wherein Aryl is

or ‘exa he foll ow ng conpounds
Mﬂ%ﬁbhﬂhéﬁehﬂbﬂy}?%l}&ﬂ1]?“#%0}?1 dazol e or

£ @Cbe‘hz?lbxfgﬁgdrl%lgbﬁlgleg%ﬁy%%tm%aogelH| Im d?z ]9| e
u of fornula or
%ﬁo%oﬁfbgﬁr%ﬁbﬂ ktf-‘é‘éYl)nEHemP ¥ok wherein Aryl i se

40(323&9 1Ug - 80ord- tyén,z Q- ﬁmamh@ the following conpounds

ro enzo ra [)-1-im dazol e or
%(%%Hf&}Yg?’raiﬁle?Ow T lrfqﬁanﬁ% 2)I e. Further o1

PR4-arekigd 3csHrReuN Benzol - i Dirmdazolé. for the above
nmenti oned use are those, wherein Aryl is
dr obenzof ur an f
19 rt gfegﬁfﬁf-‘d&)gi%’é‘ﬁ%% f‘JF%rﬁulaﬁ)ﬁﬁqp% ﬁ)c'tvg ﬁuf%%}?eg;{gg are those,
wherem Arylis naphthyi for example the followmg compounds

4-naphthalen-2-ylmethyl-1H-imidazole or
rac-4-(1-naphthalen-1-yl-ethyl)-1H-imidazole.

Further preferred compounds of formula I for the above mentioned use
are those, wherein Aryl is benzofuran-7-yl, for example the following
compounds "
4-(5-bromo- benzofuran—7~ylmethyl) 1-imidazole or

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

Further preferred compounds of formula I for the above mentioned use
are those, wherein Aryl is diiydrobenzofuran-7yl, for example the compound

4-(2,3-ditiydro-benzofuran-7-ylmethyl)-1-imidazole.

Further preferred compounds of formula I for the above mentioned use

.are those, wherein Aryl is pyrazolyl.

Further preferred compounds of formula I for the above mentioned use

are those, wherein Aryl is pyridinyl.

AMENDED SHEET -



her preferred conpou
menti oned use .aré
iu_Arylis-pyrazolyl. ther preferred conpounds
of formula I for the abov:; menti oned use are those,
wherein Aryl is pyridinyl. i4; AVENDED SHEET

12i 11~204°, Printed 10/ 12/ 2007 DESCPANMD EP200705044i .
-7 Preferred novel conpounds of forrmula I-A are
those, wherein at |east one of R /R' is |ower alKkyl
RRN (R, NI-A for exanple the follow ng
PETORLRWIE! FaepAmdl offbenylaIbatyel thestHviartid azighse one of
53;_4-0{“1 - %lg fﬁ, uor o- phenyl)-ethyl] -1Him dazole -
Re/Be-iglopier g157)5_ i £ | uor o- phenyl ) -propyl] - 1Hi mi dazol e
rac-4- (1-phenyl-propyl) &k H¥ m dazole rac-4-[

1- (2-fluoro-phenyl)-propyl p-1im dazole rac-4- |

1- (3-fl uoro- phenyl ;b yl-i m dazol e

rac- 4- (1- phenyl - et hyl } 1+ I rac-4- [|I
-(3-fluoro-phenyl)-ethyl]-1 Himdazole rac-4- |
{dr &Rirptectint FAIRRenPhapdundet hyl ]1-1 Hinidazole rac-4-

| - , 3-.di Tl uc - 1) - | 1 Hinid |
e B g o, i s &
rié-i i da Alogo-phényil Y&yl ] pitefrerdegde novel conpounds of
r?%ﬁﬁ}i%g?ﬁgaigg%&gq}%gg)—p@yq&m'_\ln{i@&e for exanple the

rac-4-(1-phenyl-propyl}-1H-imidazole

Qrmula | for the

rac-4-{1-(2-fluoro-phenyl)-propyl] - 1 H-imidazole
rac-4-[1-(3-fluoro-phenyl)-propyl]-1H-imidazole
rac-4-(1-phenyl-ethyl)- 1H-imidazole
rac-4-{1-(3-fluoro-phenyl)-ethyl}- 1H-imidazole

rac-4-| 1-(2,3-difluoro-phenyl)-ethyl]-1 H-imidazole -
rac-4-[1-(2,3-difluoro-phenyl)-propyl]-1H-imidazole or
4-[{R)-1-(2,3-difluoro-phenyl)-ethyl]-1 H-imidazole.

Further preferred novel compounds of formula [-B are

N.
SORN,
N1

for éxampie the following compounds
4l-(4—meth0xy—2,3—dimethyl—benzy'l)'- 1H-imidazole
4-(2-chloro-6-fluoro-benzyl)-1H-imidazole
4-(2-ethyl-6~ methyl-benzyl)-1H-imidazole
4-(2—cycloprop’y1—6—ethylwbenzyl) -1H-imidazole
4-[3-(4-chloro-phenoxy)-benzyl]-1H-imidazole
4-(2-chloro-6-ethyl-benzyl)-1H-imidazole

4-biphenyl-2-ylmethyl-1H-imidazole

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

AMENDED SHEET




Y- chl or 0- 6- f | uor o- ber2lyp¥it:
2- et hyl - 6-net hyl -benzyl )-1 H i m dazol e

4- (2-cycl opropyl - 6-et hyl - benzyl )-1 Him dazole 4-13-

(4-chl oro- phen oxy) -benzyl] -1 Hinidazole

4-(2-chl oro-6-ethyl -benzyl)-1 Himdazole

4 bi phenyl - 2-yl net hyl - i Him dazol e

g4 SgoarBeiy PP RERO R ) 11 H i m dasol o
s st e M e
4}[ E 6rdict &I en 1 ,

enzyl - H i m dazol e
AL éthp]eﬁﬂybmebenzyBJﬁ etddyﬂtolfbenzyl ) 1H i m dazol e

H i m dazol e 4-.
{1? dhetﬂm)&yp%“g)g%%&g%z Iﬁ@éy&%—ﬁlm dazol e
44(:(@d&xm{létﬁwnony—bmho&ym@ﬂaqk) 1H i mi dazol e or
4- (2, 6-di et hyl - 3- phenoxy-benzyl ) - 1Hi ni dazol e: The

pr Q‘fﬁﬁg}es&ﬁ BRWBERAA fE @RI #hd tham ghiﬂﬁ&céutxcally acceptable salts can
pharmaceut i cal'l y accept abl eofsal ts g g%l
alft pr Y P eécsrg g elow,

et RRred RBRHIOHRKBPHEN By i

ﬂﬁ%ﬁy&%ﬁ@g pPés Whi ch process conpri ses e)

catal yti cal drogenatin a_gompoun of formula R2
R Rt Ytlcaé@“ﬁjy%ﬁn fing WW’%’%&%@ ”?o a conpound of

for nmul a R2

with Pd/C, Hz

to a compound of formula

wherein R! is an alkenyl group, R' is alkyl and R, R’ and n are as dgscribed above, or

f) reducinga compound of formula

AMENDED SHEET




| is an al kenyl
Rl is alkyl and R ¢n are as descri bed
or f) reducing a d of forrmula 6
AVENDED SHEET 12{11/200 Prjnted 10/12/2007: DESCPAMD;
P2QQ7050441 g_ Rz HO N NTr R (R" Ayl VII
with CF3COEH and Et3SiH to a conmpound of fornmula R2
NNH (R" .Aryl 1-2 wherein R is hydrogen, and R
R2 and n are as described above,,or ) catalytically
hydrogenati ng a conpound of forfjrula R2 HO N NH R

" (R Aryl 1-3 with Pd/C, I—Eo_t ceirpound ‘of formul a

VI

with CF,CO,H and EtsSiH

to a compound of formula

1-2

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

g) catalytically hydrogenating a compound of formulg‘

r®

A

HO N

with Pd/C, H,

to a compound of formula

AMENDED SHEET




NN R (R~ Ayl
' 212007 DES }705044.1 -10

: is | ower alk R, R2 and n are as
descri bed above, or h) qur otecting a conpound of
formula -SimO0 |1 NS-N O R2 1R)n Aryl N
wi th hydrochloric aC| d to a conpound of forrmula NNH
R2 (R C:-5 wherein RR R2 and n are as descri bed

2o2 rgncf{\lisel?)wer 3N 12 SO TRAHAG QL EOLHE ST~ O

ENDED SHEET 12f 3=1/ 200
@

h) déprotectin'g a com’pound of formula

with hydrochloric acid

to a compound of formula

(R); @ '
15

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

e) alkylating a compound of formula

with R'X

to a compound of formula

- AMENDED SHEET



(Rn CIV with RE onpound of fornula

MENDED SHEET 12f 11 ted 10112/ 2007

CPAMD E P2407Q ~2E41° -11 O N7 NS-M RL R 20
(Rn Aryl XVIl wherein R_is |lower alkyl, or benzyl

optionally substituted by’1ﬂ'al ogen, R, RZ and n are

as descri bed above and X i s hal ogen, followed by
deprotection with hydrochloric acid to a conpound of
formula NNH R R2 IRa Anl '-4 wherein R R2 and n

are as described above, or f) rotecting a conpound
of formula NN Bn R-,-, {fgR b NNRXI wth
sodiumin ammoni a or by catal yticPhydrogenation wth
Pd/ C, H2 N~S N
, 0
R
KVIE

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

as described above and X is halogen, followed by deprotection

with hydrochloric acid

to a compound of formula

wherein R, R? and n are as described above, or

f) deprotecting a compound of formula

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

to a compound of formula

wherein R%, R” and R° are hydrogen, lower alkyl or phenyl, or

AMENDED SHEET




conmpound of formul LR 1-6 wherein Ra
fid R "are hydrogen, 4 Kyl or phenyl, or 9
\DED SHEET Z Zft7/21J d 10/ 121 097
DESCPAMDf EP20070 0441 -12- g) reacting a compound
of formula HRZ NQ Akd&N with two equival ents of
a Gignard reagent of formula MWMBr (R4; IXto a
compound of formula R2 (R" Aryl N\d H HO Aryl (R
1-7 wherein R is hydrogen, hal ogen, |ower alkyl,

| ower al koxy, or phenyl and n is as described above,
or ghractiaaloptipoahti pf feywebgenat i ng a conpound of
formula R2 (R" Aryl N HH I—@Aryl (R" 1-7

W

N

=

o
AKO  x1v

with two equivalents of a Grignard reagent of formula
' MgBr

: X

to a compound of formula

Ry 17
wherein R is hydrogen, halogen, lower alkyl, lowgr alkoxy, or phenyl and n is as

described above, or

h} catalytically hydrogenating a compound of formula

S - with Pd/C, Hz _ - - _

to a compound of formula

AMENDED SHEET




. Pdl -C, 11z to a conpg
12/t1~203" Printe 00? DESCPANMD
7p50441, _13_ R2 NNH Ayl (R 1-8
wherein R is hydrogen, |ower alkyl, |ower alkoxy or
phenyl and n is as descri-hgd above, or k) reducing a
conpound of formula tBu Si OO HON NSN R2 (R
Aryl -Xv. with Pd/C, H2 or with CF3CO2H and Et 3Si H

to a conpound of formula NNH R2 (R),,, Aryl [-5
a%r‘f‘)é

ornula 1=pd AMENDED

wherein R is hydrogen, and R R2 n are as
d¢ ‘Ha conpound of -

descri bed above, or !R))

ecty
formula tBu. Sif/ ,

Sy

(R},

1-8
wherein R is hydrogen, lower alkyl, lower alkoxy or phenyl and nis as described above,
or
k) reducing a compound of formula -
{Bu

~

SiT ¢

)\ Q\ //-O

HO N7 N"STNT

XV

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

to a compound of formula

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

1) deprotecting a compound of formula
tBu

AMENDED SHEET




NO/ NR2. (R~ . AMENDED SHEET
: Printed 10/ 12/ 20 VEPES ' EP2007050441
with hydr ochl ori ¢ aci in the presence an al cohol
of forrmula ALkOH. to a conpound of fornmula N "NH
AlkORz (Rn Aryl 1-5 whdrein AlkOis |ower alkoxy,
and R, R2 and n are as descri bed above, and, if
desired converting t he conpounds obtained into
'Dh\@ft &3&1&1 ROGED table 1AGIcInaddd il ARBES. The
4-1m erlvatlvs are prepared in analogy to
I |mmﬂené96@e@@}aes follow ng the pathways
depicted in Schemes 1 to 6. The.starting materials
are either comercially avai NabiNd are otherwi se
known in the chem cal |itgkaty er may be prepared
in accordance with nethods well Rnown in the art.
PROCEDURE | Scheme 1 Pregparatian of conpounds of
formula | for R being hyd‘r .or | ower alkyl,
opti onal ly substituted by haldgen, I-starting from a

gt ferole g ok SE il P18 v
Et MyBerting tHdHomjdoniN-cRained into pharmaceutlcally acceptable acid addition :

salts.

The 4-imidazole derivatives are prepared in analogy to literature procedures following the
pathways depicted in Schemes 1 to 6. The starting materials are either commercially
available, are otherwise kniown in the chemical literature, or may be prepared in

accordance with methods well known in the art.

PROCEDURE 1

Scheme 1

Preparation of compounds of formula ] for R!being hivdrogen of lower alkyl, optionall_v

substituted by halogen, starting from a A.indoimidazole

AMENDED SHEET




~N,~R CH2Cl 2 Rsl N-°
Il TEA/Et3SiH, 2 ¢ JAryl NH VI DCM
00C (R™ Aryl 1-2 T t 3SI-H DCM '40-100C 2
"N-AR2 R \ /JVNHPd/C, H2 N-A'( NH (R Aryl If
Yv (R”™ Ayl -1-1 Rl' isHlkenyl RL is alkyl
Conpounds of fornula I-1 are obtai ned by reduction,
preferably by a catalytic hydrogenation of the
correspondi ng 4-(l-aryl-al kenyl)-1H i m dazol e

H'Tr V2) RO (R

Il'y condugtled in pr esem i C at.;.anbi ent

deri vati ve® aMBriTher. cat al yﬂi% CNhafdr ogenation is

t rature and normal pressjure in an ?/eproprlate )
sol vepty pPef éragly et hyir) ten The'®
4-(1-aryl -al ken -l Himda s of for areN’x

prepar ed by %Pe tiy@n and depr ot ectl on of - ﬁ/
correspondi ng AH i ni d -4-yl)- 1P “F)?P A %anol
formula VII. Treatne of aI cohol VII with Ry
trifluoroacetic acid (FFA)siand triethylsilane in

di chi or onet han t el e¢Rt@dodenperature provi des the
4-al kenyl -i m dazole. In the case where R is
hydrogquh.xRizt is al so possible to optain conpounds of

for AR di regi,&;g from conpeyRds of fornula VII,

by tr at ment of VI g tih Wi f | uor oaceti c aci d

(&RF nd triethylsilane in §lichioronethane at
el e tenperature. Thery _i qQn may be
R is alkenyl Riis atkyl

Compounds of formula I-1 are obtained by reduction, preferably by a catalytic
hydrc;génation of the corresponding 4-(1-aryl-alkenyl)- 1H-imidazole derivatives II. The
catalytic hydrogenation is usually conducted in presence of Pd/C at ambient temperature
and normal pressure in an appropriate solvent, preferabiy ethyl acetate.

The 4-(1 aryl -alkenyl)-1H-imidazoles of formula Il are prepared by dehydration and
deprotection of corresponding 1-(1H- imidazol- 4»yl) 1- aryl ~alkanols of formula VIL.
Treatment of alcohol VIT with triftuoroacetic acid (TFA) and triethvlsilane in

dichloromethane at elevated temperature provides the 4-alkenyl-imidazole. In the case

where R! is hydrogen, it is also possible to obtain compounds of formula I-2 directly from

cor‘nf}ounds of formula V1, by treatment of alcohol VI with trifluoroacetic acid (TFA)
and triethylsilane in dichloromethane at elevated temperature. The reaction may be
carried out in a pressure tube in order that the reaction may be operated at temperatures

between 20 °C and 100 °C.
i-{1H-Imidazol-4-91)-1-aryl-alkanols of formula VIl are synthesized by reaction of the

.corresponding aryl ketones or ary] aldehydes of formula VI with 4-magnesio-N-trityl-

midazole which is generated in situ from 4-iodo-N-trityl-imidazole V and an alkyl
Grignard reagent, preferably ethyl magnesium bromide, in an organic solvent, preferably

dichloromethane, at ambient temperature for 12 to 36 hours, preferably 16 to 20 hours,
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Compounds of formula I-1 are obtained by catalytic hydrogenation of 1-(11I-imidazol-4-

y1)-1-aryl-alkanols of formula I-3. The catalytic hydrogenation is usually conducted in
presence of Pd/C under pressure, usually 5 bar, in an appropriate organic solvent,
preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed with an acid,
usually hydrochloric acid, at 20 °C to 100 °C, preferred 50 °C.
1-(1H-Imidazol-4-yl)-L-aryl-alkanols of formula I-3 are prepared from a 4-acyl-

imidazole VIIT and an aryl Grignard reagent IX following literature known procedures.
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Compounds of formula I-5 and I-4 can be obtained by deprotection of 4-arylmethyl-2-
tert-butyl-dimethylsilanyl-imidazole-1-sulfonic acid dimethylamides of formula IV by

heating in diluted strong acid, preferred is 1M to 5M aqueous hydrochloric acid, to reflux
termperature for a few hours. '

4-Arylmethyl-2- tert—butyl d:methylsdanyi-lmdazole I-sulfonic acid dimethylamides of

~ formula IV with RY/RY = H can be deprotonated with a strong base, preferred is lithium

diisopropyl amide, in an organic solvent, preferably tetrahydrofuran, and alkylated with
halides R'X wherein R is lower alkyl or benzyl,optionally substituted by halogen, and X
being Cl, Br or I

4-Arylmethyl-2-tert-butyl-dimethylsilanyl-imidazole-1-sulfonic acid dimethylamides of

" formula IV are synthesized by reaction of an appropriately substituted arylmethyl halide, -

preferably a bromide, with 4-lithio-2-tert-butyl-dimethylsilanyl-imidazole- 1-sulfonic acid
dimethylamide which is prepared from 1-(N,N-dimethyl-sulfamoyl)-imidazole X in two
steps: a) deprotonation with n-butyl lithium in tetrahydrofuran followed by addition of
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Preparation of pyrazole derivatives of fornula I-6

N, dCenbyrr ofNeftoupd daiikibterwitiZiBspdtiebis 10 min Ra ~. R Ra R
ROOX X111. NN X |

R?, R” and R°are hydrogen, alkyl or phenyl.

Pyrazole derivatives of formula XII may be prepared by condensation of a hydrazme
derivative of formula XIII with a B-dicarbonyl compound of formula XI bearing at the c-
carbon a 1-benzyl-1H-imidazol-4(or -5)-ylmethyl residue. The B-dicarbonyi compdunds
may be pr’epa_re'd-. following procedures known in the art. _
Debenzylation of the pyrazole derivative of formula XII may be performed either by -
catalytic hydiogenatibn or with sodium in liquid ammonia to afford the deprotected
compounds of formula 1-6. The catalytic hydrogenation is usually conducted in presence
of PA/C under normal conditions or pressure, usually 3 to 100 bar, in an appropriate
organic solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed
with an ac1d usually hydrochlorlc acid, at 20 °C to'120 °C, preferred 50 °C to 100 °C.

. AMENDED SHEET




R..HPG=PhCH2 N 1) NalNH.
NN 1-6 R PG Beg her groups
conpati bl e with the synthesi s , Rb and Rare

hydr ogen, al kyl or phenyl. Pyrazole derivatives of
formula XIl1 may be prepard@®-by condensation of a
hydrazine derivative of fornmula XIlIl wth a

f 3-di carbonyl conmpound of formula Xl bearing at the

a- cargﬁn a_ 1l-benzyl -1 Himdazol -4(or -5)-ylnethyl
5 he 13- di carbonyi conmpounds may be prepared
follow ng procedures knownSdhamille art. Debenzyl ation
of the pyrazole derivative of formula XII may be

perfornmed either by catalytlc hydrogenatlon or mnth
Bogiration df chinguinadsa Rf benglhydiesameyirhytieny epd R' being

=NH, d R R or H2.

pc ester

g ally subs, ! :
nornaL condi ti ons orMﬁ@ESsure usually 3to 109 bar,
[ R appropriate petfganic solvent, pref er abl

lcover al cohol acetate urgz{hereof
r(ﬁ“ ed _witth 2085 uarr”hy@ aci M at 20
C toFf20 G preferre 50 C to 100 C NDED SHEET

2/AKDY 26QvPrinted : 117122007 D1 SCPAM)

fornula | for R being hgdrogen or hydrk and R'
bei ng phenyl, ' y substituted by hal ogen,

shasding Rlom gire- 4- car boxyl i c esf®r  Z MyBr
NR Rz

R,
Compounds of formula I-8 may be obtained by catalytic hydrogenation of 1-(1H-

imidazol-4-yl)-1-aryl-alkanols of formula I-7. The catalytic hydrogenation is usually
conducted in presence of Pd/C under pressure, usually 100 bar, in an appropriate organic
solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof, mixed with an

acid, us’.uaily hydrochloric acid, at 20 °C to 120 °C, preferred 100 °C.

1-(1H—Imidazol~4—yl)- 1-aryl-alkanols of formula I-7 may be prepared from an imidazole-
bt TV £01 & frac Se

4.—CabeXY}iL ester A4V Eiuu. an ar fl Gri"n_ard Teagenin Lo Luu.uvvxug yxuuﬁuures knGWﬁ in

the literature.

PROCEDURE 6

Scheme 6

Preparation of compounds of formula I-5 for R! being hvdrogen or 1-9 fc_)r R! being
.alko

- from.a_protected.imidazole compound
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4-Arylmethyl-2-tert-butyl- -dimethylsilanyl-imidazole-1-sulfonic acid dimethylamides of
formula XV may be synthesized by reaction of an appropriately substituted aryl aldehyde
with 4-lithio-2-tert- butyl dimethylsilanyl-imidazole-1-sulfonic acid dimethylamide
which may be prepared 17 sity from 1-(N,N-dimethyl-sulfamoyl)-imidazole derivative X
in two steps a) deprotonation with n-butyl lithium in tetrahydrofuran followed by
addition of tert-butyldimethylsilyl chloride which furnishes 2-tert-butyl-dimethylsilanyl-
smidazole-1-sulfonic acid dimethylamide; b) n-butyl lithium in tetrahydrofuran which
provides 4-lithio-2-tert- butyl dlmethylsﬂanyl -imidazole-1-sulfonic acid d1methy1am1de
The required aryl aldehydes are either cornmercially available, are otherwise known in the

literature, or may be prepared by methods well known in the art.
of formula 1.9 are obtained by deprotection of XV by heating in alcohol/

[P cxmla
\_;uunk/uu;i\.w IR

hydrochloric acid mixtures for a few hours.

Compounds of formula I-5 can be obtained by catalytic hydrogenation of 1-(1H-
imidazol-4-yl)-1-aryl-alkanols of formula XV. The catalytic hydrogenation is usually
conducted in presence of Pd/C under pressure, usually 100 bar, in an appropriate orgaﬂic .
solvent, preferably a lower alcohol or ethyl acetate or a mixture thereof at 20 °C to 100 °C,
_preferred 100 °C. Subseguently , deprotection is effected by treatment with HCl in EtOH
at 20°C to 100°C, preferentially 100°C. Alternatively, it is also possible to obtain the
compounds of formula I-5 by treatment of the alcohols XV with trifluoroacetic acid

(TEA) and triethylsilane in dichloromethane at elevated temperature. The reaction may
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Salts of compounds of formula I

The compounds of formula I are basic and may be converted toa correspondmg
acid addition salt. The conversion is accomplished by treatment with at least a
st01ch10metr1c amount of an appropriate acid, such as hydrochloric acid, hydrobremic
acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as |
acetic ac1d propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic
acid, succinic acid, maleic acid, fomaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Typically, the free base is dissolved in an
inert organic solvent such as diethyl ether, ethyl acetate, chloroform, ethanol ot methanol
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 formuta I may be converted to
the corresponding free bases by treatment with at least a stoichiometric equivalent ofa
suitable base such as sodium or potassium hydroxide, ¢ potassium carbonate, sochum

bicarbonate,ammonia,and-thelike.  _

The ;ompounds of formula I and their pharmaceutically usable

addition salts possess valuable pharmacological properties. Specifically, it has .
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15 passages were used for all subsequent studies.

Membrane preparation and radioligand binding

Cells at confluence were rinsed with ice-cold phosphate buffered saline without Ca™ and .
Mg** containing 10 mM EDTA and pelleted by centrifygation at 1000 1pm 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
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Ae561atdaas 1 ﬂm @t owdh Uni€#@06g plafeo(Pdcherd Instrument
ener a f st ably transfe ted el | IJne% ql o
ggmpgn)g},@pé g}alssaﬂgqr&}%/ GdPre- soake for at least 2 h in polyet ylenlmme 0.3%, and

using a F:]"prmatp 96 Cell Harvester (Packard Instrument Company). The tubes and
filters were then washed 3 times with 1 mi ahquots of cold buffer B. Filters were not dried
and soaked in Ultira gold (45 pl/well, Packard Instrument Company) and bound
radioattivity was counted by a TopCount Microplate Scintillation Counter (Packard

Instrument Company).

The preferred compounds show on mouseTAARl a Ki value in the range of

' 0.003 ~ 0.050 pM, as shown in the tablebelow. — 7
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.t he pl RESneo2 expr essi asm ds containing the

AR codi ng sequences ¥ above) with

fectam ne 2000 (I nvi t og ) ‘accor di ng to the
instructions of the manufacturer, and 24 hrs post

g transfection the cul ture-2ddi um was suppl ement ed
wth 1 ng/m (418 (Sigma, Buchs, Switzerland). After
a culture period of about 10 d clones were isol at ed,

~ + +
expanded-and-tested-for-rrespopsiveness t ot

CT K .

| Arample [alXi donfpownds purihak Edathplsn Si Him) |Wixemplee Ki
CAWP Bi ptrak Bnzyne i-mminoasspy-(ElA)| System .= °
(Amersham . folll owing the non-hcetylation ELA R S
pr ocedul eg gqeoVji dedady t heygigapuf agt ur ero.oddnect anal 0.0276
cell lines whilch displayed a ptable EC50 for ia '
| cul ture|period of 15 passages were used for |all _ :
subseque udi es.- Menbrane preparatio - o
ra?ﬁ?ol i éT%IlSZtD ndi n%5CeI I s@}t% conf %uen(:e&%@j}g ri nés?ed 0.0026
wi th i'c= col d phosphat e |buf fefed saline w thqut Ca2t

and—tutt

—contarmng Lt QraM EDTA and|pel’l eted by 0.0038
centrifu %\b@ at 1900 npghor 54%in at %8¢ |t -
pel | et was then washed tftwice Wwth iced{cold phosphate

L buffered ] and—eelh—pel-t-et—was—irozen : '

i medi at eb.g3dy} | Mre¥ si on 0.084 quis® ni 1regeR and 71 - 0.0391
stored Until use at - 80 C. Cell pellet was thhen
suspended in 20 m  HEPES-NaQOH! (20 ) |- pH 7 24 .
AVENDED| SFFET [12/ 1,412 Q @odaESCP $iM 1if EBEH0N7T050441 | 0.0127
Printed{W2/ 2007 -23- dontaihing 10 EDTA,| and :

honogeni|zed wi th a Pol ytiron (PT 3000, {Ki nemat|i ca) at|

10,000 1p 103, The jenate was ri f uged

at 48, O()O%gzsf)or 30 Pn n ’1t61%6?: an t7ft he pe?ﬁet K 00117
' resuspemnded inf 20 m HEF’ES— PH (20 mvp, pH 7. 4
contar-nirng— Ot nmvt—EDTAT( buf fer /-\q) d_honogeni zed 0.0037
witig a Poﬁ?i?on at 310, 090 1m f or>7 10 . OPH “ :
honogenat e was| t hen cent|ri fuged at 48, OOOxg flor 30
m-n-at .4.C andlthe-pellgt—resuspended 20— ) :
bufifser A caogl honogéni zgdo.odx h a ol ytir 6802% [10, Z&)O 0.0179
rpmfor |10 s. -| Protei n goncenfrati on Wwas determ ned
by the nethod pf Pierce (Rockford, 11). The .} _
horﬁggen'at.g_o\i\@s theggcentr@bggged ago 48,/000xgs flor 2D | 0.0056 |
‘'mn at 4 C reguspended [in HEPES- NaO{ (20 mV), pH |
7.0 incljuding Mg 2 (10 M) amd Cad 2 jprotein per m

and (2 (bpfTer, .B) at hompgenijz i t|h
PoIVt rorrrmﬂ'}ilo OOO4|0pm f'o?’g% S, n@l %R{)l% %0 0.0139

The compounds of formula I and the pharmaceuﬁcaﬂy acceptable salts of the
compounds of formula I can be used as medicaments, ¢.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, sclutions,

emulsions or suspensions. The administration can, however, alsG be effécted rectally; €3

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

AMENDED SHEET



in a final volune
ime of 30 mn. The
radioligand
[3H] -rac- 2- (1,2,3,4-tetrahydro-|-naphthyl)-z-

i m dazol i ne-was used at a26encentration equal to the
cal cul ated Kd value of 60 nMto give a bound at
around 0.1 % of the total added radi ol i gand

| ?gg?@n té(%l?ltglag nas OEg%ﬂmﬁlal% loﬁ% I Ié)‘f;ocegsgg gj h?%ég%mtica]ﬂy inert,
ifdrgahingr ofyamic sme:lra‘ focthe @rqaﬂuchgn méghadefacqme!dala)semwéions Lactose,

cldr:ﬂ_ﬁﬂarch %I aer(VquessyhgeofeEa}ca >e/a %coac ids r%)g bt s lts asld the like can be used, for

ekarinplazsslsivcecdyoem dori tablt heroped bblnts dm‘ge@swed&ppi sitingcepsules.
SHHLE?Q gelrhgg ehi sg)gg%laglg Mp‘s*ﬂesqgg%; BRI, g?g'égf‘blé/}ﬁl% ewaxes fats,

concentrations (10

sipi-sateandfliquid p@mew@/qhg Uik PsRpierEng on Sk e |nge|aﬁtwe
Bma %@%a%%s A¢hoRPEr Ldually qnatd &f dhe Qise of ﬁfﬂ %@l&"tﬁl@ @ﬂ)sules

I ng. Each experinent was perforned
Sajteble ﬁ@@l@ﬁtfpb‘ﬂi@ predustion gf seliiong an%WP%&ﬂfd P‘i Wﬁng % YAter -

}JOWO‘R‘U Qlt))celrlgl' Fgktable-cHOnR e 188, f{lPﬁ%l@ﬁ:ﬁﬂ-xdrmt' E&{I@Eﬁones are, for
npany and glass filter [ C,~ pre-s k]edfor

epf@aﬁke lzathraiﬁrfbacsﬁ%admﬂﬁ G F- BErRaua B 41t Rl and the ke

Filtermate 96 Cell Harvester (Packard | nstrunent
CO nH&i&)p_}larrﬂ':it%utﬁddb p&paﬂadonsfdah tiebSoveT erirdie Ipreslawktacd:s 3olubilizers,

s\lﬁgf geﬁdftvetgpg ggntsaﬁwﬂggllgksegvee&nas colllorarei‘ S’I dwz)%g ?a'it§ for varying
tht bstedtic prEgakabaffdrnshasking agerﬁmmnyjyldanmL Teyath also contain still

radi pactivit S,.cou ed by a TopCount M cropl ate
%@ r’ig?rf:‘?eé]tncg# uabesuﬁ% Packard Instrument Conpany).

The preferred conpounds show on nouseTAARl a Ki val ue
in tMeditamges omtaiging@3ompounbof formak 19k awhanmaceyically acceptable

I T 5
L
aEm]pﬂoeestorEhgﬁmc@umjlorEng@|cgrrmnses]l_arglggggmz@r wq goraﬁounds of

fg xgglgé aﬁ%{oppggrmcegncg}l)oﬂc%e %l@a&&@dﬁﬁo&sa@t@ﬁﬁd Gﬂdesned ohe or
07028 26 0.010 49 0.0009 7

pre@thashgapaitigdhpvaiupbls. sglgsgapce%mﬁ_o PE ezgcaggc? m@s(tjr&t@:i ?orrn
tgggg%lﬁgo& &IZdre therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervouns system, for exa_mple the treatmert or

prevention of depression, Parkinson’s disease and attention deficit hyperactivity disorder
(ADHD).

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound

-Qﬁgencrlal,fozmxilgl or of the corresponding amourit of a _pharzﬁaceuticall_y accéptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the dppe_r limit can also be exceeded when this is found to be indicated.

AMENDED SHEET




032 30 0.020 572 0.0 117 12 0.019 31

B 57 0.0108 74 0. 00: 304 33 0.1003 58
~0.0098 78 0.0179 15 0.019 39 0.029 60 0.0276 79
0.0056 17 0.011 40 0.003 61 0.0115 80 0.0139 The
conpounds of fornula I an®8-he pharmaceutically
acceptable salts of the conpounds of fornmula I can
be used as nedi canents, e.g. in the form of

phar maceuti cal pr [ ' utical
preparati ons can ggggfﬁﬁﬁg% 8#§§§gggﬁ%§g&'.g. in the
formof tablets, coated-tablets, dragees, hard and
Igof ingyediaits ne capsul es, sol ueg/@hkEl  enul si ons or -
suspensions. The adrriin'istyglion 6ape howeysls a 30mg
be effec e iectafy e:g. in the forn1o§ ' '

suppositories, parenterally,; e.g. in_the form of
linj Comrnnd of fprmerasl 22' . AVENDED SHEET 121 108) 2q07 °%
2DESCRAb Dty d FRRPPMO50_ 4- 125 Pri nt eds M2/ 20030- 25- Tise .
compounds_of formula | can b proces&ed W th 30
3pharialedti®al Iy inert, inotganic of organi@ '
acar NigferfsallideRllpieduct i on3f phar edceut i cald 150
_resgratLons.'Lactose, corn starch or derivatives
he&mesiY Rt eari ¢ acids' or its Salts and the
li keogan be used, for exanple, as lsduch carit’ers fdil
tabl ets, coated tablets, dragees and hard gel ati ne

Igaggyke§h h%gé#g?le carriers for soft gelatine

» exanpl e, vegetable oils, waxes,
fats, semi-solid and liquid polyols and the like. -
Depavidiiregisdn2.tradband gagilate withaperifigd waleibst ance no

£ar rh QFE@%EMHQM@MQ& usual ly required in the case of
soft ‘gelatine capsules. _Suitable carriers for the

Jor odest tho grapplesdirgughorsitablg nidipg GRUPRERE for exanpl e,

%{V_at &ldd jtePPb ¥R Suix SHr¥ERE tlinut¥® gahphbeorDi duiabld pris.
i ke. Suitable carriers for suppositories are, for

exanpl e, natural or harden dgoil . waxes, fats,
semi-liquid or liquid PBPSHY O’Hﬁ’idt{% | i ke. The
phar maceuti cal preparations can, noreover, contain

e Sagnatehtées, sol ubilizers,mghtmblel i zers, wetting
agents, emulsifiers, smeetengﬁ%, cobgr tS,100 m 500 mg

~flavorants, salts for varying “the osnolic pressure,

buf fers, nmasking agents or antioxidants. They can
nl scCaoptwidofsernidla Iot her t hérapeutiZal |y vbé/%abl e OU0
S UDSYANCEST actose 159 123 148 -
3. Corn Starch 25 35 40 70
4, Talc o 10 15 10 25
5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

1. -Mixitems-}, 2 and 3-ip-a-suitable mixerfor 30-minutes. e
2. Add items 4 and 5 and mix for 3 minutes.

3. - Fill into a suitable capsule.
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L.caments containing a ~of formula | or a
fraceutical |y accept ab - thereof. and a
apeutically inert ca al so an object of
the present invention, as is a process for their
production, which conprisé§-bringing one or nore
conpounds of fornula |I and/or pharmaceutically
acceptable acid addition salts and if desired, one
or _nore. other therapeutHgaII uable subst ances
into a ‘gal eni cal adn1n|stﬁg?| orn1 together wth
one or nore therapeutically |nert carriers. The nost
RSN Stel ”gﬂx%sﬁzglésgraée P PERRANGE Wi leh A8 BEERPH ccope.
us system for ex-anple t Hixatopézat nent  or preventlon
of depression, Parkinson's disease and attention
deficit hyperactivity disorder - (ADHD) . The dosage
reaf i/&hynydmumlhlwmd#zomts and will, of course, have
. 1 gg&ﬂrpgplrenents in

ase of oral
adm fi stration the dosage for adults can vary from
abguyt- 0.01 ng to about 1000 ng per day of a compound -
afformula | os of the comes ondi ng_anount of

gutlli cal | y acceptable salt thereof. The dally
be adm ni stered as single dose or in
g ses and, in addition, the upper limt can
also be ceeded when this s found to be indicated.
B M&M@&Dz@@ﬁ@(o%frﬁm&ma%% 1Riiityitiediazdi0 Al 2 k2 @AKydrous

B SR TR0t T LA 980f r
rﬁ@ﬁxei@mﬂﬂ@mﬁﬁ}: in Hiethylethpeuld naifktifrownstiared (& QEQLn‘Oberﬁaoﬁ)lutmn

a0 e 200 T a1 O g i Fafygne was
abaed llﬁnemmanmmsrmnam eridtutle wasktiffod &dr 16 dpubefatamrd
a%%%ous'\e@n%&%&tnuc}ﬂor%e CI?%J ffen added to the reaction mixture and the ‘
whole was extracted with c_lichlorornéthané (3 x5 ml). The organic phase was washed
with water (3 x 5 ml) then brine (3 x 5 ml), dried over_' MgSQy, concentrated and purified
byrpreparative HPLC to give 90 mg rac- 1-phenyl-1-(I-trityl-1H-imidazol -4-yl)-butan-1-
ol as colourless oil: MS (ISP): 459.0 ((M+H)™); 'H-NMR (CDCl3): 0.80 (3H, t, CH3), 1.30
(2H, m), 2.05 (2H, m, CHy), 3.45 (1H, 5, br, OH), 6.70 (1H, 5), 7.05-7.45 (21H, m).

b) (E/7-)-4-( I—Phenyl-but- I-enyl)-1H-imidazole

To a solution of 81 mg (0.182 mmol) fac-1-phenyl-1-(1-trityl-1H-imidazol-4-yl}-butan-
: ”I‘—GITﬁ"l“Cl“ﬁﬂTffﬂt_IDroateﬁc aeidtdichoronethanels})-were-added-85-mg triethyl silane
(11‘5;41, 0.79 mmol) at ambient temperature. The reaction mixture was heated to reflux

for 16 hours and monitored by HPLC. Once all the starting material had been consumed,

the reaction mixture was evaporated to dryness. The residue obtained was dissolved in
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X.items 1, 2,3 and .
. 2, Dy the gr anui C. 3. Pass the

( | es through sui t abl “equi pment. 4. Add’
item5 and mix for three mnutes; conpress on a
suitabl e press. Capsule -Egulation I[temlngredients
ng/ capsule 5 ng 25 ng 100 ng 500 ng 1. Conpound of
formula I 5 25 100 500 2. Hydrous Lactose 159 123 148

Bl A oy TR
MNarwih et theﬂgvnl?f dieddiomectianeNi kini ttbersrdutralisedrid pH 7 with 1M. -

' éﬁéhgang%latra %3 ‘]efrHP ﬁgﬁ%rﬁ%@% Le ?)H'Qsﬂ) ’?hnetd?qgmllé% X! (5%%}% phase was
eahsdivith b2idie (mm&pdﬁe@a&nh@&ﬁ%@wp%@@ give 33 mg (98%)
: %451) f nﬁfpbgls FPAP{E ﬁﬁ%&@&%&mﬂ?& o PR MBS @ uire

exanp ustr at i nvent i on but
ﬁxrélenpmrlﬁiqanemdé‘d@t%5 IﬂmriRtt 107 & LbiFend ZEsempis s 937 MS (1Sp):

| JH)“"}@@?’NZ\ Y¥bli, 1#&&%%%&&@ @95 110 (211, , CHy and 111,
rac I-trityl -1H i1 mdazo %
B0 NR- Oﬂr@ &) @&%W&Hmn%@Hn@ €g2) 4@9?r{1161¥ N 7 03, Z T5-7.40
gﬂ; s{{mtyl -imdazole in 3 nl anhydrous
I C

hIoronEthane was added at anbi ent tenperature 0. 16
m (0.48 mmol) 3M et hyl

c) rac-4-(1-Phenyl-butyl}-1H-imidazole

pulate with purified

W
H

. A solution of 33 mg (0.18 mmol) (E/Z-)-4-(1-phenyl-but-1-enyl)-1H-imidazole in 5ml

, efhy’l acetate was added to 10 mg 10% Pd/C under a nitrogen atmosphere. The nitrogen
atmosphere was evacuated and replaced with hydrogen and the reaction mixture was
stirred vigorously at ambient temperature and monitored by HPLC until all starting
material was consumed. The hydrogen atmosphere was replaced with nitrogen and the
reaction mixture was filtered through celite®. The celite® was then washed with ethyl
acetate (3 x 5 ml). The filtrate was evaporated and the residue obtained was re-dissolved -
in 5 ml dichloromethane and extracted with IM HCl (3 x 5 ml). The aqueous phase was
combined and washed with dichloromethane (5 ml) then was neutralised to pH 7 with

3 Iy & g | faem ot ari 1: v B eIl Th
1M NaOH and extracted with dichkloromethane (3x 5 ml}). The cmn“med organic phase

was washed with brine (3 x 5 ml), dried over MgSQ, and evaporated to give the crade
alkane as aﬁ oil. The alkane was purified by preparative HPLC to give 8 mg, (22%) rac-4-
(1-phenyl-butyl)-1H-imidazole as a colourless solid. LC @ 215 nm; Rt 1.21: 100%, MS
(ISP): 201.0 ({(M+H)*); "H-NMR {CDClL): 0.90 (3H, t, CH;), 1.10 (2H, m, CH), 2.00
(2H, m, CHy), 3.97 (1H, 1), 6.89 (1H, 5), 7.15-7.35 (5H, m), 7.97 (1H, s) 945 (1H, s, br,
NH). ' |

“Example 2

rac-4-[1-(2-Fluoro-phenyl)-ethyl]- 1H-imidazole
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esi um bronmi de in diethy r. The m xture was
red for 1 hour then: in of 55 ng (0.37
319 1- phenyl -butan-1-one in 0.1 m anhydrous
di chl oronet hane was added in one portion and the
reaction m xture was stir28d for 16 hours. Saturated
aqueous ammoni um chloride (5 mM) was then added to
the reaction mxture and the whole was extracted
mnth di chl oronmethane (3 x 5 m)..The organi c phase

A ashed with water (3 x 5 n1) then brine (3 x 5

over MgSO4, concentrated. and purified by

jA'e HPLC to give 90 ng
rac-1- phenyl 1-(1- trltyl 1Hi mi dazol - 4- yl) butan-I -

?%W&ﬁ%%ﬁéﬁ@?@c@@u&%ﬁciﬁed g_@aml;la%? COKO%HeSS ?}LWder’ MS

(E3P): 179165((17/1445) 021H, m. b) (E Z-)-4- (I-Phenyl but - |
-enyl)-1 Himdazole H 1. Exénﬁk t.er].t (tritylTT
i-4 To a so., ..on 0.F81 ...g (0.182 mml)
rac-.-p..y-. -k|' Cir~.r ..dazo. yl) - but an-

@l Ty K-fngtdellar amet hane{ -
]B?E[Qé%rﬁﬂgggé&%%hﬁgtrlet @g]lane (1151, 0.79
mul ) at Anbi ent tenperature The reaction m xture
a5 heated tip reflux for 16 hours and nonitored by
\al the starting material had been

< 1e reacti'on m xture was evaporated to
dryness. The reS|d

AN Bt BRAF oY L P2 OU PP RRT T TGl 011 8 S rom 13-

t@@%@ﬁﬁh&ﬂyﬁﬁ%ﬂ@ﬂ%@ﬁ%ﬂ -one ﬂ:&lodmrtgj’thopmneidﬁad@czalpﬂgl for Examiple 1):

extr cted The aqueous phase
?)W ﬁm%}gﬁvﬁgﬁl é% 1 or onet hane (10 nl)

then neutralised to pH 7 with 1M NaOH and extract ed

wi th dichl oromethane (3 x1Q_ £%§[4The conbi ned organic

phase was washed with brine X 10 m), dried over
MpSOH4 and evaporated to give 33 ng (98%

e PSR A B il R0y o

purifi i on. LC @215 nm Rt 1.07 & 1.09 (E and Z
“Lsonerg): P5% MS (I1SP): 199.6 ((MrH)+-);" H-NWR
( d Zisoners): 0.85-1.10 (2H, t, CH3 and

. 2.00-2.30 (1.4H, in, CH2 and 0.6H, m
C}Q}, 5.95 (1H, t), 7.00 (1H, s), 7.15-7.40 (5H, m,
Zac54 [1 E31 |S_| D1fh)10r0 phenyl)-propyl]-1H-imidazole was prepared from 1-(3,5-

difluoro- phenyl) propan-1-one following the procedure described for Example 1):
colourless powder; MS (ISP): 223.0 ((M+H)™).

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

Route A (PROCEDURE 1}:

AMENDED SHEET
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rac-4-(1-Phenyl - but f
(0.18 mml )
(EffZ-)-4-(1-phenyl -but-1-enyl)-1Himdazole in 5 m
ethyl acetate was added to 10 ng 10% Pd/ C under a

ni trogen atnosphere. The 480+ o0gen atnosphere was
evacuat ed and replaced with hydrogen and the reaction
m xture was stirred vi gorousl y at anbi ent

tenperature an HPLC until al.l star .
St O 1 TR OB L gt S P PO GG it RS GBRE G i v th
Hreplacedsiitic (o Bxagen aadotrhes poveRet MO ISH)xafie((Wad)").
filtered through celite(r). The celite(r) was then

washed with ethyl acetate (3 x 5 n). The filtrate

N@Se BYRROCADRRES)E t he reS| due obt ai ned was

Ditert SRaEe P4 § B 7o AR 8RR A0 dn b Rh 68

H-i.m.dazole ' A sol ution of

he aqueous
repabidaeidraandrnathdd . 2vnt (1.8 mhiab)rcrf ﬁétGMhetY( Brhyrp selbdpn in

e nag'l dop W{xﬁ&% dm(i)rﬁﬁoftalr {s }‘Hutlh 3b g\(Z hrﬁ(\ﬂ%’eﬂ bé’try}dﬁnethglsdyl chloride

Wis aw:-ied m@ﬁ@oﬁnﬂnthhn@xtpwe(sstwe@ &trﬁﬂ}blelﬁrfifféﬂefé%? fopg dothe
z%H(gur%\(%Q O AL EaPa ur ;ﬁ/ e t7§“t SUAE m] B k@Ren AP Qltlbutyl lithium

ane was by preparative HPLC to give 8
ang,tw@Za%xama@Lemad(did pﬂ:feqﬁytmmgtfyq 30min Q36 G Ry 9

l%e?légylrclrx%&? wﬁpzlddgd aP 95@ grltﬁt_hl%ll\??x‘?un@re waZillowt@@Yeeadoom

@Hpprature p@er(l |Jp|e We wgs mtltl?r;a%lemeewfer agg énfhforomethane

ﬂeléiltra&l?d wﬁh@chﬁ&rb‘meﬁ)ane {rd Bre CoRDidel8 Brgaiic layerOare @kl over
(1.H, NH). -Exanple 2 rac-4-
gs@@fﬂewé@adswtid ethyl]-1Hi ni dazol e 25; AVENDED

/ 1 1T 1 was
A zc;l}%% 3t Xﬂaﬁ@]@ Qephh RERAn: Jbd rr?d 208 AhmbESERANVRdue

digeolupd fin 3 ('ﬂmrams@@fwe Ayf podacilypr-wisap Aifistd PEcPaRgd solution of
PhARAUGS k&R Mrdidé F1 felRfRofRaNiom 0.22 kan e B dndwi. 12§ mg
té%gpgﬁ%ug}e dessglrrrl be fl?-.z ' EX%@‘QA 972. . ol OU{) e?h ‘?mdlde was
(Hp)sierig oo 1 g ety 0TS prea)) <0
L Rfed Ardd stit3aghkdsf doraih eredvaytlign he mybleniprempytaurk Haturagd NH,Cl
so(!h?tionFWasHadded to quench the reaction. The équeous phase was extracted with ethyl
acetate (3 times) a'n_drthe combined organic extracts were dried over MgSQy, filtered and
concentrated. The residue was purified by flash chromatography .(sﬂicé gel, hexanes/ethyl
acetate 2:1) to yield 155 g (36%) 2~(tert-butyl—dimethyl'—silanyl')-rl-—(1-phenyi—fpr‘ppyl)‘— \
imidazole--sulfonic acid dimethylamide as colourless oi. '
c) To remove protecting groups the amount of 155 mg (0.38 mmol) 2-(tert-butyl-
dimethyl-sitanyl)-4-(1-phenyl-propyl}-imidazole-1-sulfonic acid dimethylamide was
dissolved in 10 mi 1.5N hydrochloric acid and refluxed for 1h. The cooled solution was
adjusted to pH > 8 with 25% aqueous ammonia and the solution was extracted with
dichloromethane (2 times). The combined organic layers are dried over MgSQOy, filtered
and concentrated. The residue was purified by flash chromatography (silica gel,
' dichloromethane/methancl/aquecus conc. ammonia = 90:10:1) to yield 71 mg (99%) rac-
4-(1-phenyl-propyl)- 1H-imidazole as off-white solid: MS (ISP): 187.1 ((M+11)").
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3-Tri f | uor onet hyl -
prepared from1-(3-
trifluoronethyl-phenyl)-propan-1|-one follow ng the
procedure described for. B@&mle 1): col ourl ess
powder; MsS (I1SP): 255.0 ((MtH)+'). Exanple 4 rac-4-
[ 1-(3,5-Difluoro-phenyl)-propyl]-1Him dazole F F
rac-4-[ 1-(3,5-D fl uoro- phgxa}/m)l pr opyl]-1H i m dazol e
was prepared fromi-(3,5 uor o- phenyl ) - propan-.1
-one foI | ow ng the procedure described for Exanple
url ess wder P 2230((|\/H—|)+)

%E' 3 @“0?"6\@1‘3&‘% Pfobﬁé%@ lgnp%ozz)le yI) -1 H inida zol
Ro e A (PROCEDURE 1): :js AVENDED SHEET
|’> tf 2#}@3 Pant ed, 10/12/ 2007 DESCPAMy EP .

-30 rac-4-(l-Phenyl -propyl)-1Hi m dazole
gd from propi ophenone follow ng the '
cedure 'descri bed for Exanple 1): col ourless

yl]-1Hi m'_‘dazol e

PaQVLQEIY E)Upﬁofd §Ee)nyl Tﬁ%pﬁ -G {iMhkfidzo)e wasRoefagedBrom 1-(2-fluoro-

sol uti,on I
Eh?"tﬂ)n@’fjﬁﬂﬂ él.ﬂ“le 151g }%pa%Cfgvrg d]e?%ngyeg ﬁq %xgmple]l) mgpou)rless
@&a@hmgswamﬁwm&ﬁmbed 1.2 M (1.88 mol) of a
.6M butyl lithium soluti og i n 1 I}exane at -75C. After
stlrrlng for 15 mn 0.30 ¢
tert- butyl di met hyl silyl chlori de was added at -75C
and xt ur S Stifr ient tenperature
454 ﬁs Elf’ﬂéo'?ﬁﬁw u?rOP sﬁglo & 'ﬂ%om again to -75C
and 1.2 m (1.88 mol) of a 1.6M butyl Iithium
solutionjin hexane were added. After stirring for 30
0x3679 'R 14 Mol )  benzyl broni de was added at
! dt e/ xture was allowed to reach room
yefat ur e dver ni ght The m xture was partitioned
YRl eL. hans a6ked (Mbdro-
Wg? %’ bf(ﬂ%H 1(iL[rTrt,r:r{-lned %‘P%i;nlec IE% ers gr?
(ﬂﬂhee}d) pnfpan l one following the procedure described for Example 1): colourless
powder; MS (ISP): 205.1 ((_M+H) ).

Example 8

rac-4- (Z—Méﬂjyl-1—pheﬁYl-propyl)—IH-imidazole

~r

rac-4-(2-Methyl-1-phenyl-propyl)- 1H-imidazole was prepared from 2-methyl-1 -phenyl-
propan-1-one following the procedure described for Example 1): colourless powder; MS
(ISP): 201.0 ({M+H)™).

Example 9

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

AMENDED SHEET




, filtered and evap
yl ation step an anot nmg (1.05 nmol) of
esi due was dissolv t et rahydr of uran

. and added drop-wise to a freshly prepared sol ution of
Jithiumdiisopropyl am de -i32 4 etrahydrofuran (from
0.72 M 1.6MBuLi and 0.128 ng diisopropylamne).
After stirring for 1 hat -75C, 0.197 g (1.26 mmol)
ethyl iodide was added, and stirring was continued
-overn ght at ambi ent tenperature. Saturated NH4Q

¥as added to quench the reaction. The

. ase was extracted with ethyl . acetate (3
tinmes) ard the conbined organic extracts were dried
over MYso4, filtered and concentrated. The residue

1%2% Y ?{lblﬁg IEWengi ?né%ﬂfn@ﬂﬁ)tngltf apwl, (ShinbDan géler was added to a

For the

xanes 155 369
s@h{tlogrqf 084 tg)iP-Q@iHﬁlé] )qucegf ﬁgﬂg;gyl 1@1(%%01[5 ﬁ%a(;nﬁﬂ é %Iaslydrofuran
Q}n@%@ k&rperld PRE MiaGtdvalirembey famid E‘hasolwﬂtwe leegpsrated

tbgo%g%r%]%ggt\z{fcﬁcgﬁlgagv&{t ngthglra(c)el'%gte "lthl?eecoran Li1e torgz];mc e)éracts are
&'neahm&d Sid tﬁ@yésbduévkap@hﬁm&yfpslowbmwgr@émxhcal gebul

fonic acjd di ol ved '
dSalpgenbmemapit s traR B0 shladhd - by l-3H-
&9[1%! qwlmhe@meu&hen This ppbﬂurct ﬁ’aa/dltshlvgts% Agubehenol/ethyl

i a
%ﬁe@Fﬂ gﬂéﬁ’é %EOM iﬁ}éCﬂSJC c &é Cf i neﬁ@g}ﬁdgre was.
h)aﬂege&a&ﬂés%mdé@ ik N804, SOFQ'J) ﬁoeﬁ bdr hq:rﬂje mixture was filtered

Nt Ak A0 u a ned between an
fRoush e g% Shi e gclalfe%ﬂﬂk‘sia\é@&téaum 1e6ifubWas fdShoned betw
@h@hhm@nﬁdﬁmeﬁmtﬂm&dﬂ&@@@é adivkaseigte. Bhapigraic fayer was dried
gfvgec() Fa%Hes%uxP%ul}{atg an%l gvlapl_gﬁte%%) ylefiCa yellow 011 that was puriﬁed by flash

i mdazol e as of white sali

MBofriaBRyaphy&dilic gel, }glpc.l:ql-q)rqmyethagg/ ‘methapelrsy Sﬁ-}IEVE(T hesm ?5 an equimolar
%bﬂ},ﬁe& hér&%(:hﬂ)?l/ £ 2047, HRLSIAM) Ras 2(88d 050448 dion+3fh ether 4-methyl-

5dd;«~phemfl e@@dpﬂﬁdp@d@q@ﬂyﬂyocﬁ%m PIeci)pigﬁeﬂ]aa%E(gP%ﬂes}s sohd that was
kel (45 fzz/aflwso{m) -nBEMY M. aropy{ (M-TH) ), daeo).e

was prepared from 1-(2-fluoro- phenyl)-propan-I-one
follow ng the procedure described for Exanple 1):

colourless powder; M5 (| SEjam@@® 0 ((M-H) +). Exanple

cac-4:I1-{2 3-Dimethvl-oh 1\ -ethyll-5-methyl-1H- imidazole hvdrochlonde or
TAC =] L7 Ly d "/ Riaa AR YL ru.-u LS

rac-4-[1-(2,3-Dimethyl-phenyl)-ethyl]-5-methyl-1H-imidazole hydrochloride was
obtained in comparable yield followirig the procedure described for Example 9 using 2,3-
dimethylphenyl-magnesium bromide instead of pﬁéﬁ}fimagnesiu_rh bromide. MS (EI):
214.1 (M™), 199.1 (({(M-CHs)"), 100%) .
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1]1-1 Himdazole F
opyl ] -1 Him dazol e
p - phenyl)-propan-1-one
foll owi ng the procedure described for Exanple 1):
colourless powder; M5 (I-3¥. 205.1 ((MtH) +').
Exanple 8 rac-4- ' ‘
(2-Met hyl -1 -phenyl -propyl )-1Him dazole N I1i 1IN
rac-4-(2- Met hyl -1 - phenyl 4)111H-i m dazol e was
prepared from 2- rrethyl-l-%ﬁ‘% propan-1-one
follow ng the procedure described for Exanple 1):

| our | ess powde P .0 ((MHH) +") .
£ M?F“é”@'z {)g‘éne&{‘%tﬂ%ﬂ gﬁ%“ﬁ HEKy! - et hyl ) -1
H-| | dazol e AMENDED SHEET 12f Cl112 2g~ aw . Ported
: Q07-,- DESCPAMD EP20070.50441. -32 -NH | / -
sol ution of phenyl-magnesi um brom de
mol ) in ether was added to a solution of
.25 g (2 O0"nmol ) 4-acetyl-5-nethyl-imdazole in 20
dry tetrahydrofuran at anbient tenperature. The
mff(-Mtrtl@oMaﬁSmﬂﬁfl&iﬁﬁldbeanﬂ)vZHh}.mﬂimleSMS\,(éSﬁ)Q1é'r2e(M+H ), was :
SRR B e B R ARG AR LA S st e
Banagh stat aed4ar&dhct>l‘yez Beismetmlbw&sl hliridei lzmieald;of btmhbromlde
.hr r a di chl or onet hane/ met hanol
%secg??ql%%eggyg ESrolf)ercg u%ttgsn)él nl'y contai ning
1- (5-nmethyl -3H imdazol -4-yl)-1-phenyl -ethanol. This
product was dissolved in anol /ethyl acetate
(1:1) and 0.5 m of 10\/I<h§%mo£}1{fozrl ¢ acid was added.
The m xture was

4-(2-Chloro-6-fluoro-benzyl)-1H-imidazole

N

_4—(E»Ch.loro—ﬁ-ﬂuor0~benzyl)—1H~imidazole, MS (ISP): 210.3 ((M-+H)™), was obtained in
comparable yield analogous to the ér‘oce_dure described for Example 5 Route B using in
stepa) 2-chloro-6-fluorcbenzyl bromide instead of benzyl bromide directly followed by
deprotection step c}.

Example 13

6-tert-Butyl-3-(3H-imidazol-4-ylmethyl)-2,4-dimethyl-phenol hydrochloride

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

AMENDED SHEET




ogenated (5% Pd/ C ar H2, 50C) for 4

hen the m xture wa through celite(r),

t he sol vent was evaporated. The residue was
partitioned between an aqueous sol ution of potassium
carbonate and ethyl acetaBd.- The organic |ayer was
dried over magnesium sulfate and evaporated to yield
a yellow oil that was purified by flash
chr omat ography (silica gg%_}l,Ic dlcrioronethane/nethanm
95:5). To the amne an e amount of
hydrochloric acid in ethanol (5M was added. By
dilution wt met hy

ra-4-{1-FR 1q¥ﬂ%t§T“T¥FPﬁ1dazole hydr ochl ori de

precipitated as a colourless solid that was filtered

mg, 12%; MS (El): 186.1 (W, 171.1

WCHS)%'), 100% . Exanple 10 A, -rte 3 r

1H-; nldazole hydrochl oride or raa.-z |i' b

J. tautomer GH rac-4-]

ﬂxeg&e% II'REHEMMS Hﬁ?wb ) (ﬁﬁ*lﬂyﬁ ﬁ(ﬂ@IcI:HJ)‘-“ Hodom dagedigined in

de was bt ai ned conp
cbmpramhlen@el wealpgoge &j@ﬁ@r%é%ﬁeu d&écalbff‘gfof%%é‘ﬁ%i g@“ﬁ%?ﬁf&mg =
?eﬁ%) St Dyl sk wraapesdiam bromi de instead of i
phéenyl magnesi um brom de. Ms (El): 214.1 (M), 199.1

(((MCH3)' ), 100% . 3fl ) SHEET 12rt=7 2{3fl
Printed 10112/20 7 DESCPAW’EE%gdmsQMl - 33-

Example 11 4- (4-Meth oxy-2,
1-3-@1 § 1horERHYY) ML TH dazRhele t N

: Jﬁ& Met h orbéﬂg % d%ﬁithyl benzyl ) - 1H i ni dazol e, MB
‘ 217.2 (MrH¥), was obtained in conparable

Exdnphe-5 Route B using in step a) 4-nethoxy

2, 3-df met hyl benzyl chloride instead of benzyl brom de
|y foll owed by deprotection step c). Exanple 12
2~Chl or 0- 6-f | uor o- benzyl ) - 1H-i m dazol e

The title compound, MS (ISPJ: 191.1 (M+H™), was obtained in com_parable yield
analogous to the procedure described for Example 5 Route B using instepa} 3-
fluorobenzyl bromide instead of benzyl bromide and in step b) methyl iodide instead of
ethyl iodide. - ' '
Example 16

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

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

instead of ethyl iodide.

AMENDED SHEET




(2-Chloro-6-fluo Him dazol e, M
210.3 ((M+H) +") ed in conparable
‘yiel d anal ogous to the procedure described for
Exanple 5 Route B using in step a)

2-chl oro-6-fl uorobenzyl Dbrgn de instead of benzyl
brom de directly followed by deprotection step c).
Exanpl e 13

6-test-Butyl -3-(3Himdazg| -4- thyl) -2, 4-di net hyl -
phenol hydrochl ori de The E???ggggﬁpound, M5 (1 SP)
259.2 ((MtH) +'), was obtained in conparable yield
anal 40 th C - riped for Exanple 5
R PG e P QU AR R gL -

but )W 3- hydr oxy- 2, 6- di net hyl - benzyl chl ori de instead
brom de directly followed by deprotection
stép ). 31 AVENDED SHEET 12(11(2DC F rinmed 10

124 200 DESCPAMD EP2007050441, -34- Exanple 14

r acy. 1- Phenyl -ethyl)- | Himidazole The title

o d, Ms (El): 172.1 (M+), 157.1 (((MCH3)t),

as obtained in conparable yield anal ogous to

S 805 LR ) BB G PR ol s

thx gt durd Besciibel fbr Exdmpl 8 Riohitedt siphianydpl) 28t diflhiprobenzyl
BT GRERL S Lot b SR ot s

anal ogous to the procedure described for Exanple 5
Route B using in step a) %iaflgqgobenzyl brom de

i nstead of benzyl brom de And- i n step b) nethyl

i odide instead of ethyl iodide. Exanple 16
4~(3-Chloro-benzyl)-1H-imidazole

(/N

\

H

Cl .
The title compound, MS (ISP): 193.4 (M+H"), was obtained in comparable yield
analogous to the procedure described for Example 5 Route B using in step a} 3-
chlorobenzyl bromide instead of benzyl bromide directly followed by deprotection step c).
Example 19

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

The title compound, MS (ISP): 230.2”(M+H+'}', was obtained in comparable yield

analogous to the procedure described for Example 5 Route B using in step a) 2,3-

AMENDED SHEET




): et hyl]-1Hi m dazol e

NH F The title cdi B (I1SP): 285.0

was obtained in- e yield anal ogous

to the procedure described for Exanple 5 Route B

. using in step a) 3- fluorggenzyl brom de instead of
benzyl broni de and in step b) 3-fluorobenzyl bronide
i nstead of ethyl iodide. 32= AMENDED SHEET 12~ii f 200
Printed 40f 12/ 2007_ DESCPANMD EP20070504 - 35-
disatyl-6-matheabenpal chlprde ipstexl S e g‘é?ﬁﬁ i step B rpathyl

N H FF The title conpound, M

l?éﬂy?k%%23§&%ﬁ¢§&ﬁgs obtalned conparabl e yield
anal ogous to the procedurf& g gplbed for Exanple 5
Route B using in step a) 2,3-difluorobenzyl brom de

i nstead of benzyl brom de_a ep b) nethyl
Tagdr [del2i3nBitlearp- Bheréflh%o??’]é&?g%“ﬂ%?g?rpl e 18 4- (3-cnl

0 r@-benzyl) -1 Him dazole N HCl The title
coﬁbaund MS (I1SP): 193.4 (MrHt), was obtained in
arable yield analogous to the procedure

d§~cr bed for Exanple 5 Route B using in step a) 3-
wbenzyl brom de instead of benzyl brom de
-/Iy foll owed by deprotection step c).

The title compound, MS (EI): 222.1 (M™), 193.1 ({M- C,Hs) M), 100%) was obtamed in

comparable yield analogous to the procedure described for Example 5 Route B using in

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

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

tautomer

x$

N

The title compound, MS$ (ISP): 257.2 (M+H+) was obtained in cémparable yield
analogous to the procedure described for Example 9 using 2,3-dimethyl-
phenylmagnesium bromide instead of phenylmagnesiurn bromide and 4-acetyl-5-

butylimidazole instead of 4-acetyl-5-methylimidazole.
Example 22

rac—4—[1,2-_—Bis—(3,S-diﬂuoro—phenyl)-eﬂxyl]—1H—imidazole

AMENDED SHEET




e 19 :
[1- (2, 3-Di net hyl - phenyl)-ethyl]-1HIi
‘m'dazol e hydrochloride \ I | ~ GH The title
“compound, Ms (I1SP): -230.2 (MrH+), was obtained in
conparabl e yield anal ogow¥ 1o the procedure
described for Exanple 5 Route B using in step a) 2,3
AVENDED SHEET f2ftf/?44°t Printed 10f12/2007 D1
SCPAMC}_'. EP2007050491 -36 di net hyl - 4- net hoxybenzyl
chfori-gkgnstead of benzyl brom de and in step b)
pthy| Tiodide instead of ethyl iodide. Exanple 20

AC o= A 2%, 3-Di fl uor o- phenyl ) - propyl]
ole F\ f The title conpound, M5 (El):
222.1 (hﬁ'\, 193.1 (((MC2Hs)t*), 100% was obtalned
in conparable yield analogous to the procedure
‘Hestrtd ctnm}pofuﬁd IEX&T&?I}@ZS IRd 1 " ) Bwesitngnédnin comgpprable yield

ch f |
%iragoi%oas OL{ZE; BIOCF rg fescrllbgc“r %X!&Iﬂﬁf&%%u% B Q&H&% step a) 3,5~

dificerbbprzy] ]2(03;@; metehy bt ipmeyhprymitelapd jo step b) 3,5-difluorobenzyl
hydrochl ori de or tautomer The

?roﬁléyggék%%ném@ %I SP): 257.2 (M+Ht), was obt ai ned
in conparable yi el d anald@@u&ﬂQﬁithe procedur e

described for Exanple 9 using 2,3-di thyl-

phenyl magnesi um br oni de i nstead of. phenyl magnesi um
tacon 166, BRiflupraebeyil)-Bropylit 3 mevddBorddizakaas sgntgmer
4- agetyl -5-nmet hyl i m dazol e. Exanple 22 rac-4- |
"‘é-ais-(S,S-difluoro-phenyl)-ethyl] - | Hindazol e
-AMENBED SHEET 12/111200 Printed 10/ 12/ 2007 DESCPAND.
EPR0Q7050441 -37- F N==\

The title compound, MS'(EI): 236.1 (M™), 207.1 ((M-C3H5)™), 100%) was obtained
analogous to the procedure described for Example 5 Route B using 1-

(dimethylsulfamoyl}-2-methyl-imidazole instead of 1-(dimethylsulfamoyl)-imidazole and

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

AMENDED SHEET




F F F The tit

using in step a) 3,
of benzyl
brom de i nstead of
[1-(2,3-Di fl uoro-ph
KBl boukidsi M daz
conpound, (El):
100% was obt ai ned

1 .
(di met hyl'sul f anoyl )
1- (di net hyl sul f-anoy

- was obtained i
to the procedure described for

| e

5- difl uorobenzyl

et hyl i odi de.
enyl ) - propyl |
ol e or tautoner
236.1 (M), 207.1 (

=M5 (| SP)
ke yield
Exanple 5 Route B
brom de i nstead
brom de and in-s¥8ep b) 3, 5-difluorobenzyl
Exanpl e 23 rac-5-

321.1
anal ogous

F The title

((M C2HB) + ),

anal ogous to the procedure

-2-met hyl -1 m dazol e
l')-im dazol e and

& 5 ROGLEAB-OST N IF

’ ame
nst ead 3%

-2, 3-di-fl yorobenzyl lbrom de instead of benzyl pronmde
in step 4J. 3 4 AVENDED/SKEET 12Fkit200| " Pri niPed-[1-(23-
10112/ 2007: DESCPAND ERQ007050441, - 38-| ngwhylphenyl)ethyl]-1H-
conpounds: Exanpl e |No. cture~Nawe 24 P ,d . :
di met hyl phenyl) ethyl]-1 H X PX inidazple;  imidazole
Dexnmedet oni di ne 2§ 4- (2, 3-Di met hyl - bengyl ) Dextnedetomidine
Detomidine 26 \ !l

1H i m dazol e;

T35 B = ~4-(2,3-Dimethyl-benzyl)-
e t{> 1H-imidazole; Detomidine
Ly
26
_ 4—(_2,6—Diethyl—benzyl)—1H—
imidazole
27 ' (',N/ ' 4-(2¥Br0m0“be'nzyi)-1H—
N imidazole
Br.
28 (/N/. 4—(2-Chlor0—benzyl)~lH—
N— imidazole

Ci
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6- D et hyl - benzyl ) - 7

2 Brono- benzyl ) - 1H i gidazokel=Br \ 28

- Chl oro-benzyl )-1H N 1m dazO e Cl 36 AVENDED
SHEET 12/ 1tt2tlf}7 1'rinted.10/12/2007 DESCPAMD 1
P~007t 150441, 39 29 OH 442, 6- D net hyl - benzyl)

« 1Himdazole i 30 4-Benzyl- | Himdazole NH 31
4-(2,3,5,6-Tetranmethyl \I I~ benzyl)-1 Himdazole

-3 Hi--N—imidazot | éﬁlﬁ\lﬁfS—D‘h%etﬁ{iy}-benzyl).—

324 3=Methoxy-befrzyt =1
4-(2,6-D1ch_l oro-bhenzy4) i M dazol e
' 1H-imidazole
4-Benzyl-1H-imidazole

N -
C
H

4-(2,3,5,6-Tetramethyl-
benzyl)-1H-imidazole

3]

- 32 - N ‘ 4-(3-Methoxy-benzyl)-1H- -

(/
N / irmidazole
H
O
/
23 o CH A_L—(2,6-Dichlg'm~'benzyl)~
' _ 1H-imidazole
[
Cl N
34 T | rac-4-11-(2,3-Dimethyl-
£

f '>_‘ phenyl)-ethyl]-2-methyl-
V7

1H-tmidazole or tautomer
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- 4-(1- (2, 3- Di net hypsess

)-ethyl]-2-methyl -+ izol e or tautonmer 37
AVENDED SHEET f2/11~2(107 Prifi ted 7flt12/2007
DESCPAMD EP200705441 -40 35 4- [4-

(4- met hoxyphenyl)- s sul -a0y | - benzyl ]-1H i m dazole

36 rac-4-[1-(2-Methyl- j ] phenyl)-ethyl]-1H

i m dazol e 37rac4[ 1-(2,3-Dirrethy|-

phenyt)=pentytH—=1H | IIIVUdLWTI t="38 i i1 Ttameth Fenvl)-
4- Benzyl Bg met hyl - i |m da oQr_t aut o K [( me OXY? enyl)
N 4- Napht hal en N -2 H-ll aszéfa@vl]ﬁenzm 1H-

140 H rac-4-(1- Napht ha‘I et hyl) 1 It paidazol e
CIH 41 H5-(1-nethy]-1-p enyl N F
/>

et hyl)-1Hi m dazol e

rac-4-]1-(2-Methyl-
phenyl)-ethyl]-1H-

imidazole

34

rac-4-[1-(7,3-Dimethyl-
phenyl)-pentyl]-1H-

imidazole

e  4-Benzyl-2-methyl-1H-

38 — N
T Oy
H

imidazole or tautoiner

| 4—Naphtha_ien—2—.y!méthyi—'
1H-imidazole

40 " ' o rac-4-(1-Naphthalen-1-yl-
- ethyl)-1H-imidazole

5-(1-methyl-1-phenyl-
ethyl)-1H-imidazole
S R A -
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‘ : infed 10(12/2007
1 m dazol - 4-yl)-phenyl - N nethanol 43 \ N~ "
4- (1- Napht hal en-1-yl - propyl)-1Him dazole Exanple

o 44 rac-5-(Met hoxy- phenyl -@dt-hyl )-1Him dazole -0 H N
a) 2 '
(tent-But)rl -di rrethyI-S|IanyI) 4 (hydrrrry phenyl nmet h
—“yH—i-f-eazete-t—sukfoni-eachg—dipethyhamde |\| Y3
0=g1=0 si NN To ' 030(g5H( I% ‘
1- (di-met hyl sul f anoyll 701 64 n710 nf Imldazof 4-yl)-phenyl- |
t et rahydrof uran werie N1.88 mmol) gfitanol
s

1.6M butyl lithiumi|sol ution in hexane lat -75C. After
stirring for 15 mn 0.30 g (2 mmol)
tert-butyldinethylsilyl chloride was added at -75C

and the mxture was| stirred at _&gbi ent ftenperature

for 2 h. The mixture was cqol éd /down again to -75C

anat nil Cl. inol)-jota-i: tyﬂll t hhij um.- (BNaphﬂh@lrén 1-yl-
i n hexane were added. Aft rring for 30 T l?—[-qmldazo]e
m (2.14 nmol) benzal de 8

the m xture was al ljowed t

Example 44

rac-5-(Methoxy-phenyl-methyl)-1 H-imidazole

ay 2-( t_ert—B’utvl—dimethvl—silanyl)—4—( hydroxy-phenyl-methyl)-imidazole-1-sulfonic acid

dimethylamide

P
oy

\ O:?:O'

N

/Si\« /
N

To a solution of 0.30 g (1.71 mmol) 1-(dimethylsulfamoyl)-imidazole in 10 ml
tetrahydrofuran were added 1.2 mi (1.88 mmol) of 2 1.6M butyl lithium solution in _
hexane at -75°C. After stirring for 15 min 0.30 g (2 mmol} tert-butyldimethylsilyl chloride
was added at -75°C and the mixture was stirred at ambient temperature for 2 h. The
mixture was cooled down again to ;75“6 ana 1.2 ml {1.8§ mmol) of a'1.6M buty. fithium,
solution in hexane were added. After stirring for 30 min 0.22 m! (2.14 mmol)
benzaldehyde was added at -75°C and the mixture was allowed to reach room

temperature overnight. The mixture was partitioned between water and dichloromethane,
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erature overni ght. Eh was partitioned

een water and di chl dek 39' AMENDED SHEET
t2t1,11 20F}t Printed 1"d' 112/ 2G07 OESCPANMD
EP2d07d54441'' -42 re -extracted with

di chl oronet hane and the c®#bi ned organic |ayers are
dried over MSOM, filtered and evaporated to yield
0.73 g of an yellow oil, that was used directly in

the next step,, MS:(Fl): L (o +) 3.0, :
ot g e T By obar deandfs b Ml B b e ded over
Mg eafitotd HEllevgpsrataso pishidl. Edg ofwnoedow ailr bk wesived directly-in
ol yti.on (ertbutyh+y _ .
t |1ﬁ%%ﬁt§]i)’-h§|§ I(%I%'y?’ﬁg-lz@?ﬁ{/ r)o)k'y- phenyl - net hyl ) -i m dazol e
-l -sulfonic acid dinmethylamde (0.2 g, 0.51 mmol) in
b!!E&J—]§-!ifﬂet‘%g§—:%émﬁ%§tﬂvlB]—Qk‘lr-imi;ﬁ‘z%leso| vent was P
“evapor ate _ sodi um hydr oxi de sol uti on was added.
Argratlaisseean of Kabgas i heblded hireuehdi CAPERSHBEERI 2-&gt-butvl-.
B9 silah RS- 4COPRI RO PHOR AaR Ryl ) BRI Sola & ulfbhie dci@M@hethylamide
CLI\/IE%%? sxlfa?;ﬂ?ér@g@ﬂg%g%con}genttry%ed. : The Fesilolu(é1 vvase yamee
(Bérs Pobmmel) i aefhapel(o mu E?g'r@*ﬁﬁy Theisplvent vggvaporated and
sdiichl prRsrlibanalsBlhanatd a8 eolsrevncextradmd R dithloromethane

90: 10; el d 25 269, .
(Fans (g a8 E5< BHERI DR FU T P1oF MedQediteredgisd cepgentrared

ﬁz4e%dl%&wb&t§g3briﬁ'&ﬂﬁ§5ﬂml§ cﬁﬁ%%ati@érapllly H(_sjﬂicg gel, _
xy- phenyl - e - IH-inidazole a .
[t TR MR R
45 5 ah§ld by -$herfyl-methyl)-1H-imidazole, MS (ED): 174.1 ((M") and 5 mg (5%) of

S)-1- 3-Difl - 1)y | ! and
S s S BT b dresioo g
(IH-+iH)"dlazole N Chiral N Chiral HF ... FF\ / and.
F\. a) 2-(tert-But}_I 'Eh@@(%aﬁ&@ﬂyl) -4-(2

-1 -SuU

3-df | uor o- benzyl ) -i m dazo oni ¢ acid :
di met hyl am de 40 AMENDED SHEET f2J1il24d7' Printed

, tflf)(/S jl'—%[(g,g%Lﬂu%sﬁé%'%—etﬁﬁ%@ﬁz&ﬁga&%ie gnd 4-1 (R)—l—(i,-?bDiﬂUoro—

phenyl)-ethyl]-1H-imidazole

Chiral N Chiral

a) 2-{ tert—B_utyl—dimethvl—silanyl)—4— (2.3-diflucro-benzyl) -imidazole-1-sulfonic acid

~ dimethylamide
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g (14.5 rmol)
, 'dazole | -sul fonic
~di net hyI amde in 50"rr1 t et rahydrof uran were
added 10.9 m (17.4 mmol) of a I.6M butyl lithium
solution in hexane at -75@3-After stirring for 20 mn
3.6 g (17.4 mmol ) 2, 3- difluorobenzyl brom de was
added at -75C and the m xture was allowed to reach
room _tenperature overnight. The m xture was
' partlﬁhﬁned bet ween water and ethyl acetate, re-
X raf:tse:d) with.ethyl acetate and the conbi ned organl c
Xy rspare dried over MgSO4, filtered and
o\at/ d. The residue was purified by flash
chromatography (silica gel, hexane/ethyl acetate
4:1) o yield 3.0y (49% of
2-(te hut yI - di met hyl -sil anyl ) -4-(2, 3-
di f Fuo pbenzyl ) -im dazol e-| -sul fonic acid
di met hyfam de as a light -yellow solid; M5 (1SP):
’ﬂtﬂ.zﬁsolutﬁc(ﬁ\/ﬂiﬂ'*i)zl-" 014 Ebr)lrr(oi))z (tartghutyl- chmethyl silanyl)- “imidazole-1-sulfonic _

R i e
mﬁyldltmun‘m()hmcmnn dhexankl aCIfﬁSF@IAfNr Glhllr ng|for 210 1hin H& gﬂ)? 4 mmol) 2,3-
%?u%rot)fnzy{br%m{d%l %H&ietcln Aﬁi Q%Hrﬂ{l zﬂixt@re%ag al((%ef&i tmﬂ&lcﬂ room .

I'an | yor o-
 tomipzmakgre lomra@mTéxelmlsmm Uﬁﬁ Ezara@wddaemeﬁwawaé il cetate, re-

&'n%%t;%d ved eltlgri %Qtems at‘i:ﬂh@%gﬂﬁgfxﬁﬁ W Sic l@ﬂ:@s z@g aﬁ@d FQPASO,,

prepared sol ution of

* iirsbpriopybemicdeTbareriaus vhAIISH 7 ook Sy etaaphy (siica el

&exla?%tﬁgl%&a@% ) ée%gasi % 08 %ﬁgbmﬂzo@mylbamlm@n&hmemanﬂ) -4-(2,3-

I
#i8upesebanas) aw@aoleanwlf@mqafwgmm&ﬁ%ﬁlﬁ%Sﬁd%%ht FlGWsoid; Ms

Qyﬂgltgh&(mﬂﬁqbl ent tenperature. Water was added to
_ ench t ezreactl orl1 _T__ ae S Ahase was extracted

ﬁﬁ(lﬁﬁz%@et— - WBS1Bc acid d1methvlam1de

i hiral
\N/ Chiral \[?I/ Chira
o:é:o- \ O=§:O
]
N

Si ’ /Si
20 YU
L

An amouﬁt of2.9¢g (7.0 mmol) of 2-(tert-butyl-dimethyl-silanyl)-4-(2,3-difluoro-
benzyl)-imidazole-1-sulfonic acid dimethylamide was dissolved in 30 ml tetrahydrofuran
and added drop-wise to a freshly prepared solution of lithium diisopropylamide in
tetrahydrofuran (from 6.54 ml 1.6M Buli and 1.06 ¢ diisopropylamine). After stirring for
1h at -75°C, 1.14 g (8.0 mmol) methyl iodide was added, and stirring was continued
overnight at ambient temperature. Water was added to quench the reaction. The aqueous

phase was extracted with ethyl acetate (3 times) and the combined organic extracts were ..

3
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41 AI\/ENDED SHEET 12J11~200.ER200720511441 Printed

; SHA, filtered and
coﬁcentrated The residue was purified by flash

chromat ogr aphy (silica gel, hexanes(ethyl acetate

4:1) to yield 2.47 g of Laq=2-(tert-butyl-

di net hyl -silanyl )-4-[1-(2, 3-di fl uor o- phenyl )-ethyl]-i )
m dazol e- 1- sulfonlc acid dlnethylanlde (MB (ISP)

430. 3 ght yel |l ow

oS Ol o Colr U i b S AT RS

Fmét%%fﬂ@}p Rk Lhenang/ e‘{:hﬂ a&&)te £:0) yivedid 2.40 g8 Bacep-(tert- butylﬂ
26% of -2-(tert - but

| -
ISP ol oCphERy P BT ASReT e, Pl add o
cﬁﬁiegl nTed vk @HP%Q-B@.BCQ(N@%BIL}B) (})g}(t?,@%w ofl). This material was separated

(tert-put . eptane = _
B q)lpértahﬁurgp Flgrw{a)togaq}y 1r§1 % fIIS?FO %anog]/h etZﬁ‘B to yleld
m Az Qb %) lof S+ imlrt(—:btﬁﬁlkdimemymalmyl)eﬂlﬁ ldéz 3- é- ugrg- p 1)1ethy1]
[ uoro | j
1@11 %ZRP &sx%igméc %uf ihébe)tlg'leg}nﬁg nJiP I %ﬁlz@z& (£): @r{gert butyl
cﬂrﬂefﬂyd—@ﬂ’dﬂyl)(#) 22 f(tiéhio*‘@@hyw.lhq:t 1 §q>1p dnsylﬂfym& afid
é_ §i§1dlfluoro-phenyl) et hyl ]-i mi dazol e-1- sul fonic
814 Y'“Frlélf:hylamde (350 g, 0.81. mmmol) was di ssol ved
in 10 m- 1.5N ‘hydrochloric acid and refluxed for Ih.
Thers699h 80 RbHE baM RS had HskREa bR apH <[(8)wi 03-DTEY%o-

aqucUUb afmonra and the solution was extracted with
u'uy €x mu-::.:rdv'ktlnes) The conbi ned organic

t ?ertaé 196 RS RN By MBSO (2, 5Jdlﬁtﬁfce-ﬂhar}@-ethyi j-imidazole-1-

: nc ntra d The reS|due Qas pur fi,ed Q%.f|§SHISN

e fomireatcsigdimeHylanaids (8 e P8 ! in 10

g% E}ﬁ LQMELhANE, ARk dverel . aqweemlsd gdnion woradiissed=to pH > 8 with
yield

45b|agpenusy ag}inpq;ru@gsaig tglﬁ g%lﬁlyn ‘e@%‘lﬁwl]actfﬁmm ddchloromethane (2 times).
(fEQ @%biﬁ@@ Brg%}ucd&{eﬁ;faﬁ'c whid @ves digc, AlBred(angppnceppgted. The

LC (R | - NR;
ﬁ@piugﬁ«@f @tlﬁé#ow%gl Sl gL [ 1-
dfahidra@wmﬂhmyﬂa)mymdwug coﬁcHemmpmafcﬂOelo(]Eﬁ‘éme dcﬁ%ﬁg (47%) of
[lm@ 3 d 31 Elggor-]pehenyﬁ etthy(:f IH 1“1&1&81%?13%@1%\4& 1) as HEwhitPsolid: MS

rocedure
((}813') LZOGQC(&MH—H-)V) u:hyal I'tﬂPIL,G (Raprosil Chiral- RIR beptane/ etgarg)in 90:10): tg =
9.9 min.

4-[1-(2,3- Dlﬂuoro phenyl) -ethyl]-1H-imidazole (Enantiomer 2) was obtained by the

was dissolv

same pro_cedure from (-)-2-{tert-butyl-dimeth hyl-silanyl}-4-[1-(2,3-difluoro-phenyl)-
ethyl]-imidazole-1-sulfonic acid dimethylamide in 73% yield; colourless oil, MS (ISP):
208.9 ((M-+H)™), chiral HPLC (Reprosil Chiral-NR; heptanefethanol=90:10): tg = 11.1
min.

Example 47

Bis-(3,5—diﬂuoro—phenyi)_-(1H—imidazoi-4—y1}—methanoi
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. di met hyl am de in
P); 208. 9

w7yi el d; col ourl ess oiblE

‘H)+' ), chiral HPLC

hept ane/ et hanol =90: 10): tR = 11.1 m n. Exanple 47

Bi s- (3, 5-di fl uor o- phenyl )-461-

H-i m dazol - 4-yl ) - met hanol 42 AMENDED SHEET 12111f 20C

"irifed 10/12/2007; ' DESPANMDD EP20Q7Q 50441x -45 F F
- OHH F N F Met hyl 4- |n1dazolecarboxylate 0.80 g

(6. 34 5 was placed-in a flask and under argon 50
_ ol ) of a 0.5M 3, 5-difluorophenyl magnesi um

éﬂlutlon in tetrahydrofuran were added. The
= WAK refluxed for 2 hours and then nost of the

he mRture was extracted tw ce with ethyl
The conbi néd organi c extracts were

concentrated and- the residue urijfied
NRRB g QiSO STINE CA0GaP > EBbLE) B> acbpl under rgon
B (25 %mMD ef £o.3n53 g-d(fﬁi%%pm:fnylmagnesmm bromlde solution i 1n '

tg’ggashg( g’mpqaglvgelg uo({dﬁd p’bg: 1%}5}: cf t((% BTX angehen most of the

s3RBatdvds (eM'[Jﬂ}&‘te& Whawp £1d48 w1t¥’n -coohng, and the mlxture was extracted
tw?clps (h q(pyl %I:efte%-_tg erhe c%m%nr}éd)orgaengg] égi‘a]act% |x_wrl-eaIrvs:rrclo(rjléazez (%ra?ed and the
BidudBaspugiiibd Hpﬂ@hpil‘lecnyit))gl(aphy {sitical gd Ohepthnglej hylratehrandR) to
yggd ? 5%' 7'}%?01: mg %-cy\ﬁuoro p%%gyly ?ﬁ-l Lmldazol 4-y1)-methanol as a white

solid; MS (ISP): 305.1 ((M OH)* ), 3234 ((M+H) .
Example 48

4-[Bis-(3,5-difluoro-phenyl)-methyl]-1H-imidazole -

Bis-(3,5-difluoro-phenyl)-( 1H-imidazol-4-yl)-methanol (0.5 g, 1.55 mmol) was dissolved
in 10 ml ethanol and 0.66 m! of 12M hydrochloric acid was added. The mixture was
hydrogenated (5% Pd/C; 0.07 g 100 bar Ha, 100°C) for 20 h. Then the mixture was
filtered through celite®, and the solvent was evaporated. The residue was partitioned
between an aqueous solution of potassium carbonate and ethyl acetate. The organic layer
was dried over magnesium sulfate and evaporated. The residue was purified by flash
chromatography (silica gel, ethyl acetate) to yield 0.2 g (42%) of 4-[bis~(3,5-difluoro-
 phenyl)-methyl]-1H-imidazole as a white solid; MS (ISP): 307.1 ((M+H)").

Example 49

4-(5-Bromo-benzofuran-7-ylmethyl)-1-imidazole
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0O m ethanol and O. ,
‘added. The m xture w genated (5% Pd/ C,
.07 g; 100 bar H2, 1000 h. Then the mixture
was filtered through celite(r), and the solvent was
evaporated. The residue we partitioned between an
aqueous sol ution of potassium carbonate and et hyl
acetate. The organic layer was dried over magnesi um
sul fate and evaporated. The residue was purified by
flash chronatography (silica gel, ethyl acetate) to '
&i el d-GRroghd-BRfuoin-2-ylibetsyl) - - Gertibistylidimpethyl-silanyl)- imidazole-1- .-

en Ig tq%I -1Him dazole as. a white solid; M ,

*'). Exanple 49 .

4- (5- Brpno benzof uran- 7-yhnet hyl ) - 1-i m dazol e (@3
ANEND&Q*SHEET 121 1112f1(c)? Primed .1(c)(12/2007. D1
SGPAHQ{@PQ 07050441 -46 a) 4-(5- Br omo- benzof ur an- 7-
Ilnet=)k7% ={tert-butyl-dinethyl-silanyl)-imdazole-1
ohic acid dinmethylamide OGS;o0 NI N OBr
Br onb- benzof uran-7-yl nethyl )-2-(tert-butyl -di net
yl 1 anyl )-im dazole- | sulfonic acid dinmethylan de
as préepared in analogy to Exanple 5 (Route B, step
g r A Bl g%ﬁﬁ-%l%e DR eyl RRREBUGRA ) SlRAde 1-

enzy I'1 ght yeIIOM/ nDrp ous O|Ig N%}
sl fomiy: acglo@ngzt}(yéqw.ﬁ? "wag pr@i)ared In an ogy to Exam 5 (Route step a),

1?511%5'5351*9&‘8 RENZRHE AR Ven¥bfRdo Yhskeall - bTbeaADIbomideN1iht yellow
amorphous solid; MS (ISP) 500.0 ((M-+H)™).

2M hydrochloric acid

b) 4-( 5-Br0m0~bénzofuran—_7—ylmethvl)-1-irnidazole

Wi

N

O

N
Br

4-(5-Bromo-benzofuran-7-ylmethyl}-1-imidazole was prepared in analogy to Example 5

(Route B, step ¢) from 4-(5-bromo-benzofuran-7-ylmethyl)-2-(tert-butyl-dimethyl-

silanyl)-imidazole- 1-sulfonic acid dimethylamide: white solid; MS (ISP): 277.0 ((M+H)™).
Example 50 - |

4-(2,3-Dihydro-benzofuran-7-ylmethyl)-1-imidazole

N
N

A solution of 4-(5-bromo-benzofuran-7-ylmethyl)-1-imidazole (21 mg; example 49} in
EtOH (2 ml) was treated with 10% Pd/C (10 mg) and hydrogenated under normal
pressure for 20 hrs. The reaction mixture was filtrated and concentrated. The crude
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1-i m dazol e was
(Route B, step c)

Br ono- benzof uran- 7'
ared in analogy to
rom '
4- (5- brono- benzofuran-7-yl nmethyl)-2-(tert-butyl -di net
hyl - sdanyl)-i m dazol e-| ~gzlfoni c acid di nmet hyl am de:
white solid; Ms (ISP): 277.0 ((MtH)+' ) Exanpl e 50 4-
(2, 3-Di hydro benzof uran-7-yl nethyl )-1-im dazole N
N H A solution _
;@Mﬂ:@ Srabpebedignzbfum drothaydgreghyyIsphite "I EMsHAYD) Septis);.
| X@g%le Sk I géﬁ d5%)th ViR 2 BLARSBE-beb AR AR

0 enat under nornal pressure

Bﬁcﬁhz 1hﬁ%l$¢ﬁé7ﬁé wﬁP ure was filtrated and
concentrated. The crude D SHEET 4y-~f 2f
Pnnfed 10(12/ 2007 DESCPA 0$044 ; -47 product

was purified by colum chronatography (I'solute

FI ash- NH2 ( radi ent: CH202 =>
hprephyr §§@3§§1F%’ﬁ?9 4- (2, 3-di hydro- benzofuran-7-

-l -imdazole (7 ng) as white solid. Exanple

51 4 Be zofuran-7-yh-netbyl -1-imdazole N N H O
ofilir an- 7-yl met hyl - 1-i i dazol e was prepared in
kagaluoy to exanple 49 starting from

prret hyl - benzof uran: |ight yellow solid; M

(+SF 199.1 ((MrH) +.). Exanple 52 4-(2-Methyl
napht hal en-1-yl nethyl ) -1 Himdazole NH
4-Benzofuran-7-ylmethyl-1-imidazole was prepared in anatogy to example 49 starting

from 7-bromomethyl-benzofuran: light yellow solid; MS (ISP): 199.1 ((M+H)™).

Example 52

4-(2-Methyl-naphthalen-1-ylmethyl}-1H-imidazole
TN
]
H
4-(2-Methyl-naphthalen- 1-ylmethyl)- 1 H-imidazole was prepared in analogy to exampl¢

49 starting from l-bromomethyl—2-meth.yl—naphthalene: white solid; MS (ISP}: 223.1
((M+H)").

Example 53

Rac-7-[Hydroxy-(1H-imidazol-4-yl)-methyl] —S-memyl_-benzoﬁlrén»Z— carboxylic acid
ethyl ester

ﬂ'} 7. Eormyi-5—methvl-benzofuran-2-carboxylicacid ethyl ester . .

AMENDED SHEET




Met hyl - napht hal en -1H i m dazol e was
ed in analogy to € starting from
ononet hyl - 2- net hyl - napht hal ene: white solid; M
(I1sP): 223.1 ((M+H)+) Exanple 53
Rac- 7- [ Hydr oxy- (1H-i m daz@lg-.4-yl ) - nmet hyl ] - 5- met hyl - be
nzof uran-2-carboxylic acid ethyl ester a? 9 Prettt4}
be-nzefi=~n_7? ~~rl>oxy]ir acid=ethl~ster g AVENDED
SHEET 12141/ 20E1 rirlted 10 12/2007 DESCQAMJ EF
20dy ~50441~.48 H O A sol'ution of :
Xdro&y ) nethyllsophtalaldehyde (1 9g) in DNF (10-
as r ed under an Argon atnorphere with
pot. Sim honate (1.01 g) and di et hyl

Eroﬁonalonate (1.60 g). The reaction m xture was
ated to 100C for 20 hrs, then cooled

b itchovsat enethyioBKeERE (Pl R IBYOKL) mffges reated.
(220 &5 8 dﬁ %Ihl yiclONShsshEPbottdtd {r@t@dnantbthyl
C oncentr t e taln

iromonrdnat: (hePisy) Tbeewzef% e washerisd P00 G oq 28 Py fhen
& ‘eﬁrto Q l'séuegﬂ:he%swﬁ{ fratehhd Besgakied wnﬂd&t()hap)“he 233nits were dried

crude product wa
@\eaMgséh fétretﬁd g f%ﬁ?n‘gﬁiﬁ? bt?)‘B?uéﬁ ‘g‘t hlyg be"rYtO?”ra‘} -
léal}(?jm&he%kﬁd g‘}’lf']ygsteg(lr@f %\dsoﬁladl}amlsb)ld MS (ISP): 233. 1 ((M-+H)™). The
- dil et I M daz
erafppradust %tué%é%%% F %?ﬁ“%“% “X‘l’ tuf%H%%up %Cﬁiﬂ“

ester N otzoNI 1 1i HO Nr O Oo A solutlon'
-di il) thvl lf 1-1H-imidazol-4-vl]}-
b)_ (t er]%ac - rneth I-sila l_ 1-di e%} ulfamo 1 olrr]rlnc yii

BdrExdieEtytlyd-ardloé bedzbfi@ag)2-¢anbo ethhes s "cool ed
unter an Argon at mosphere to -78C. n-Buthyllithium

A solution of 2-('t‘ert‘—buty1~dimethyl—sﬂanyl)’—imidazole-I—sulfonic dcid dimethylamide

. (1.0g)in THF (10 ml) was cooled unter an Argon atmosphere ta -78°C. n-Buthyllithium
solution (1.6 M in heptane, 2.37 ml) were added dropwise. After stirring for 1 hr at -78°C -
a solution of 7—formy1-5~methyl—benZofuran~2—carboxylic acid ethyl ester (963 mg) in
THF (10 ml) was added dropwise. Stirring was continued for 15 min at -78°C; then the
reaction mixture was warmed up to r.t. overnight. After quenching with water, the
mixture was extracted v&ith EtQAc. The organics were dried over MgSO4, filtrated and
concentrated. The crude product was purified by column chromatography (silica gel;
gradient: cyclohexane -> cyclohexane/EtOAc 1:1) to give rac-7-{[2-(tert-butyl-dimethyl-
silanyl)-1-dimethylsulfamoyl-1H- imidazol-4-yl]-hydroxy-methyl}-5-methvl-benzofuran-
2-carboxylic acid ethyl ester as light ye]low amorphous solid; MS (ISP): 522.3 ((M+H) J.
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tion (1.6 Min hepta m ) were added

W se. After stirring at -78C a solution
of '7-fornyi-5-nethyl - benzof uran- 2- carboxylic acid
ethyl ester (963 ng) in THE (10 m) was added

dropwi se. Stirring was cedgi-nued for 15 mn at -78C
then the reaction mxture was warnmed up to r.t.

overnight. After quenching with water, the mxture
was extra ted

cb\}gf: I kY : 1-DE .
egﬁggﬁgt mas purlfled by col umm chronatography (S|I|ca
gel; gradient: cyclohexane -> cycl ohexane/ Et OAc 1:1)

to give rac- $7[2 (tert-butyl-dimethyl- silanyt)-1 i
eth HO

| sul fanoyl

-1Fﬁ|n1dazol 4-j 1] - hydr oxy- net hyl | - 5- met hv
: Ur-eRs, 2-carboxylic acid ethyl ester as |ight
yel lowdanmdr pHous solid: MS (ISP): 522.3 ((MrH)'").

: [ EET 1t1? P it ted f 0(1!2/2 07

SCPAND EP200705044. -49 c) Rac-7

I(ald}'/d[' {:}iﬂ}ﬂﬁmdhzdl-fkﬁﬁVﬂle)thﬁhﬁhytthylglenmfhspm pearpofiie  acid

b d ert-butyl-
qulfl ‘&EP&?%E(V d(f%%nal n,gg{ohE)%a%f?é % ?ﬁod}le ﬁ@p(%g@mm 7y te t-butyl
(ﬁﬁl@fhl;ﬂ' M})C]adhﬁ’xwlfnﬁamyldlHﬂMZO]@%VHthMﬂ@bﬂ} édnethyl—
t[egzct Pgalrnto g%arﬁaoicy":r)é ACH e?ny? e BOUhL R BliasHs QIS@) Foi amM=+E) ")

di met hyl - S|Ianyl) 1-di met hyl sul f anoyl -
" Himdazol -4-yl ] -hydrOXXBQEﬁJQ@& -5-met hyl -
benzof uran- 2- carboxylic acid ethyl ester: white

solid; M5 (ISP): 3013 ((MtH)+ ). Exanple 54

o l él’zﬂﬁﬁ'ﬁhlb h@prafcucrrtyl eaeb
ygﬁﬁlnu%%ggighﬁﬁP %gﬁggﬁ&ﬁb OO0\ fﬁsolu?ﬁgz of
rac-7-{[ 2- (t-fgzbutyl di met hyl - S|Ianyl) 1- di net hyl sul

H

famoyl -1 H i m\dagol -

/—o
A solution of rac-7-{ {2-(tert-butyl——dimethyl—silanyl)—l—dir_nethylst__ﬂfamoyl—'leimidazol-
4-yl} ;hydroxy'—methyl]—5—methyl-benzofuran—2—carboxylic acid ethyl ester (470 mg;
example 52.b) in EtOH (16 ml) was treated with 10% Pd/C (117 mg) and hydrogenated
for 48 hrs at 100 bar and 100°C. The reaction mixture was cooled tor.t., filtrated and
concentrated. The residue was dissolved in EtOH (5 ml) and treated with 3N HCI (S ml).

VThe sélution was heated to 100°C for 3 hrs, then concentrated. The residue was taken up
in water. The solutioﬁ was made basic by the addition of K;COs and extracted with
CH;CIZ[MeOH 4:1. The organics were dried over MgSQy, filtrated and concentrated.
The crude product was purified by column chromatography (silica gel; gradient: CHxCl, -
> CH2C12/MeOH g:1) to glve 7- (IH imidazol-4-ylmethyl)-5-methyt- -benzofuran-2-
carboxylic acid ethyl ester (10 mg) as amorphous off-white solid. MS(TSP): 2851
((M+H)™).
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- hydr oxy- net hyl ] - 5-aet-hyk--benzof ur an- 2- car boxyl i

d ethyl ester (470 2CPé%dpl e 52.b) inEtOH (16

. , ) was treated with 10% P C(117 ng) and
hydrogenated. for 48 hrs at 100 bar and 100C. The
reaction mxture was coolgg tor.t., filtrated and
concentrated. The residue was dissolved in EtCH (5
m) and treated with 3ANHE (5 ml). The solution was
heated to 100C for 3 hrs,Eg(q%qeg;pi_ncentrat ed. The
residue was taken up in vat er he sol ution was nade
basi c by the addi tion of K2CC3 and extracted with

; he dried over MySO4,
% 15 a %18‘%%12% ragg’y Pﬁ‘?ﬁgzglreude product was
MI ed by coI um chr omat ogr aphy (silica gel;
Lent: CH2GL2 - > CH2Cl2/ MeCH 9:1) to give
i m dazol - 4-yl net hyl ) - 5- met hyl - benzof ur an- 2-
lic acid ethyl ester (10 ng) as anorphous
solia. M5 (ISP) Z. ((M+H~ ) 47 AVENDED
1(11/244: Prirnted 161i212007DESGPAM ¢)

EZ@W&%@B%]C}_&%& 4.. Ml)@h&:ﬁane 3,5-dione or 4-{1-Benzyl-1H-
_gl)u?azol Et‘fﬂl’l ljl\ﬁ) %ggé-alngggacﬁone 4- yl et hyl ) - H pyr aZO| e
4- (3- Benz)-L- 3@: dazol - 4-yl net hyl ) - hept ane- 3, 5- di one

nzyk=4 H

A-y| methyil) - hept ane-3,5-dione O o or 0 0 To
n of S.mm(\lo mmol ; - 21%solution in -
sodi.um €tiyanolrate in 40 m dry ethanol were
- add8d 2.30 ey (10 fAndl) 3, 5- hept anedi one and stirred
B 2 W&iddE 3. %%dm 1% mﬁgblgn 23‘%]{ siclmftwcn i Bﬂiaﬂbl@ s&dium ethano}cate in 40
potaSS|um|0|ewasa ed follo tion,of, .
i diyehapplsere pddidohst Mg ( LOmmaly %ﬁ&ﬁ’%&“ﬁ?@p’&ﬂﬁéaﬁfﬁ BiR0°C for
# Rif. ThéPa ﬁ}) Rlatuid obgit Zsyiurr5md1de was added followed by a solution of 1-
chl oronet hy Himd 0 Ior| 10 s
Ao e L SR SLpra i G el L-benzyl-5
@ﬂ&aﬁﬁmﬂ 1Hihmmmmyarma>rmaﬁ @0l il eth30¢ 2hd 3.5 mt (emn®l; ~

nd | at |
__ Vfé‘ffhllﬂ nléq.vgmﬁ %ea‘iata% rOOSrOe UJ(): gfgl*thFreSSmm and then
ia[tmedmxiy cobled td?unbﬂ‘ent:tamlpenatmy afid aghemmtmm@ redstegd pigssure at

Shy 8&%‘!1[1{“1\9?11:‘1:0"111 b@e@asﬁgﬁzo%%ﬂgéraﬁﬂ%naﬂ?ca gg'l vgltl?ﬁep%ﬂé%yl acetate
#i és?elbﬁw pydvidie-4- (A -Henzpl-3H-iyidraolhg rimasket-heretane- 5.5 gligneas light
geiow'“%% solE MM SQM-AxyyS (1SP) 299.2 ((MeH)'

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

fmidazol-4-ylmethyl)-3.5-diethyl-1H-pyrazole

y. =
= Ay
S

ot 7
To a solution of 140 mg (0.47 mmol) 4-(3—benzyl-?;H-imidazol-4—y1methyl)—heptane-3.,5—
dione in 1.5 ml ethanol was added a solution of 24 mg (0.48 mmol) hydrazine

monohydrate in 0.5 ml ethanol and the mixture heated to reflux for 10 min. The reaction
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Benz5LI - 3H-i m dazolitsiyd yl)-3,5-diethyl-1Hp
Zole or 4-(1-Benzyl-1H imdazol-4-ylmethyl)-3
5-di ethyl -1 H pyrazole or To a solution of 140 ng
(0.47 nﬂD') -51 - )

4- (3-benzyl - 3H i m dazol - 4-yl met hyl ) - hept ane- 3, 5-

di one in 1.5 m et hanol was added a solution of 24 ng

0.48 |
mé{ﬁ‘amf Hg&%g&xﬁt¥§ A d:tre ctngngerg%/ulqg af Ieglﬁli%dl‘é‘iomed%% Iﬂﬂ@ﬂheous HCl
ssladoh hnhexdi8 AVBNDEDSHEER t thty nteggbsther. 'hi aetoronhise was

é}f{/é%t%gg EE}I—':TE? %‘mrac@ Gas g?%?eg Ak t—é.qufl%éfﬁﬂ reﬁle\?‘@ﬁe combined

er re UCG pressure, he resid
emrm@wmad with bNnaclizd egeoiumsailfate @ﬁﬁf%@%%’@]?(aféfeéd
Ptl.lﬁl%gaqil 1!11516 lg Ilpis!ﬁ%lhr&ﬁitgéﬁpl?} J}?éllica-é@!ewﬁlg étﬁ?ith%etate as
ase was US e nd ‘extr act ed

etueneprowdem{(m@@w 3h!etrwyipzoé14wémethwé %éﬁﬁwhéai pyrazoleas
e fsien=gni-ed over sodi um

chéHIgsggﬁcq@ﬁ?efglg‘éﬂiﬁgd evjz}gor at)eg Purification of

the residue by flash-chromatography on silica gel

c‘ﬁfs Ghp el (808LAlE.0RS-yIRbueNt HopRYidied

4~(3-benzyl - 3H 1 m dazol - 4-yl net hyl)

~&+di et hyl - 1H-pyrazol e as col ourl ess vi scous oi | :

ISP): 295.3 ((MtH)t'). c¢) 3,5-Diethyl-

(3H1im dazol - 4-yl met hyl ) - 1H pyrazol e Hydr ogenati on of

fon of 110 ng (0.37 mmol)

enzyl -1 H i m dazol - 2- : ;

yl mret hyl ) -3, 5-di et hyl - 1H pyrazole in 10 t hanol

I-&jnﬂogcnahomoﬁmhslozll‘ﬁ)fﬂ@ migr{0-3p s el éélﬁﬁn%’l Cléi* 51“9?‘%08:' -

f ylmgﬁ%ltyl) 9fs. &%%éf?‘iiﬁ%ﬁgzo@qu 10941 efhalb PV ABLh REEESIN BEY 7

Bréndi & Malwc(mwmmf AP AS 24076 eRA iy Prpidsefispsgalggork-up

G W lesEXATIPMS (ISP
B R B e S Lt =
L2 M D B N— N a) 4

(1-Benzyl -1 H-i m dazol - 2- yipg@hbielsk- 3
5-di ethyl - 1-nethyl -1 H pyrazol e or 4- 1-
Benzyl - I-H i m dazol - 4-yl met hyl ) -3

55 Hiehiyd (31 MRtdavbl Ay KA R O rgethph IH-pydizale v_rv.

4 NH

N

NN
N

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

Benzvl—leimidazol—tlwvlmethyl)—3,S-diethyl— 1-methyl-1H-pyrazole

A”“@ Qe

N— N—H, o : -

\ or ~
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MENDED SHEET 2ff 11 20@ 0441 Pri"rat ed
12007 DESCPAND - 52
4-(1-Benzyl -1 H i m dazol - 2-yl net hyl ) - 3, 5- dlethyl

| - met hyl - 1H pyrazol e was prepared, from

4- (3-Benzyl - 3H-i m dazol - 4-gpl et hyl ) - hept ane- 3, 5- di one
and met hyl hydrazine in "~ analogy to Exanple 55 b):
colourless solid; Ms (ISP): 309.3 ((MtH)"'). b) 3

, ég%@&%v )Hﬁﬁﬂ %?R; M 8azeln 4yt Dy elyl Tt pyrhs Aty @pared.

- (3018 AR ehemyyl-3H -{iBidap ol amsthyl:- henseriyd-ylione aad mpthitdppine in

- ARG fo MU EPBF @8&05{1&%6}@( Ms ISPg 309.3 ((M+H)™). o
Ben I H1"'m dazol - 2-yl et h di et hyl -1 - et hyl -
H-pyrazole in anal ogy to Exanple 55 c¢): colourless

@Oj q. @ﬂetﬁ/\@ 4L(|3$P)rmdgi<9 Dbt +methVEX BIPr820b!
4- (2-Et hyl - 6-nmet hyl - benzyl)-l Himdazole N N H a)

f
-chIoro-6-fIuoro-phenyl)-neth-(E)-yIidenel-anine
solution of 59.8 g (377 mvl)

- 6-f.1 uor obenzal dehyde in 250 nl toluene were
add¥d\41.0 m (415 mmol ) N—butylanlne and 1.44 g

oluenesu n|c The mixture was :
i%—&xaa@) A rideosst Ve Tag puin ol prgiae sy ered fom 4-01
elldfﬂlillﬂ&ﬁzoltjlﬁlnlmt})ﬁ)ﬂpﬁe d/iﬂﬁyld] hi:ttf@ﬂl]ﬂl—ﬂi}hz;)ﬁ)m mgﬂﬁo@rt ich
a m bi car bonat e
%%Fﬁﬁi n%qﬁg 5% d@%&EFgﬁgﬁgﬁ UﬁiﬁgT e organic
| ayer was dried over Na2SO4, filtered and
concentrated in vacuo to 1 g (99% of the
title conpound as 50i; N%%%%%ggégET t2117f 20
DESCPAMD EP200705f 1441 Printed 12 200T - 53-
4-(2-Ethyl-6-methyl-benzyl)-1H-imidazole

N
B

N
H

a) Butyl-[1-(2-chloro-6-fluoro-phenyl)-meth-(E)-ylidene] -amine .

(ECM
s

To a solution of 59.8 g (377 mmol) 2-chloro-6-fluorobenzaldehyde in 250 ml toluene
were added 41.0 ml (415 mmol) N-butylamine and 1.44 g (7.54 mmol) p-
toluenesulphonic acid. The mixture was heated at reflux for 5 h. After cooling to room
temperature, the mixture was dituted with toluene and washed sequentially with aqueous
sodium bicarbonate solution, water and saturated brine. The orga:ﬁig 1ayer was dried over

Na,S0;, filtered and concentrated in vacuo to afford 80.1 g (99% of the title compound as
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a.dark brown oil which was the next step

ut further purifi ci.-Ef (1SP)- 2162
[{37CI IMHH +),: 214.2 ([{37Cl}MrH +). b) Butyl -|

1- (2-chl oro- 6-net hvl - phenyl ) - met h- (E) -yl i denel - am ne
~ CI This conpound was prepared using nethodol ogy
described in Synthesis 1999, 2138-2144. To a
solution of 7.00 g (32.8 nmol) butyl -

ilrkc}:;row oq w%m% fis %@1#'0['3?%6&)5 g‘é ]puzaurther p%)rzféatmn MS (ISP):

ne -am uran at ,
ZHfdeé[cﬂ”Gi M&f@ %&%ﬁbf@l MdHiganese(11) . chl oride. 21..8 °
m (65.5 nmol) of a 3 Msolution of nethyl negnesi um

d ek}'ﬁohe& Tabydrafoun dglgghedr opwi se

' e reactlon m Xt ure was
mai n;ir(ed at 5-10 C. After the addition was

conplefle, the reaction mixture was stirred for a
furt 30 mnutes, during which tine the tenperature
rosgno 40 C (exot herm). The reaction m xture was

t he quenched by dropwi se addition of water and

'for a further 30 nminutes before being dil uted

t ol uene. The m xture was then filtered and the
orgdani c phase of the filtrate was then washed with

THALUERBH was pﬂaﬁarea’ i Iﬁaﬂﬁﬁio\v@we@apai altmtma%ezws 2144,
organi ¢ phase wa elslia filter and '

TooeRERD Q0B A PR F sl TS Pl LR B -
yERRPAnti @ ah@@hrhi@éﬂrﬂﬁrdﬁﬁdrancaoncemﬁ added Ol gv(aC’.l@n[ag]al n

toaffo of the title.c 0
AR e 0 R S P SO RT P Py
c:flllcbht:lb &f teprliydrofaddd . thMBacIdeSlH)oPVQiieZw}iﬂe th {éh@e}d\“ﬁi-ﬂd]oil)he :
rf?ac'ﬁni}]w té\r%?s}ﬁg}arlg%g% é’]?é lﬁygeAftelrﬁlhes a%détﬁ%n was, dco W&)Iete the reaction:
mpicepawes stlrr/adsfo:rzt fyiréeh3Galinitesy Yaeerwhiok Hime the temperature rose to
?yét(%;m?ﬁer e%&%ﬁ Thixturd Qa@thSh quédcﬁEH W dl%pevg;e Qddition of

v&a{e(r 2and Iahm':d)ﬁﬁ 2 ﬁtgtt]m} 130 piienies befeeipingriiluted wideiphjengfhganixture
t}g’e% fmelre(ﬁ as%tdr ﬁl?if: oﬂhechlf;at\é%s ﬁ'@g %Sﬁ)ed]@%tlgsaturated

. ane or| de. 15.3 m
bmm@l Yhegfhages ver @mrateri@n ébe @gﬁw pwas @“r‘r‘i’%‘l"% Beriiltered

a§H|ngTceJx?rgrt:Lafnl Yeudk: The r&u[der wals @&mﬂe@ﬂé@fn@ﬂ%n@&ﬁﬂﬁd@and

EP2007050441 54 | ori de i 0a/e f}yL tt]her was .t hen 1 1
capietatrathddp e g Fc?eaffcﬁé & 8.&3&’ Lipfehe s frumpauadias g pellow o
which was used in the next step without further purification. MS (1SP): 212.1
([7CM+H]"), 210.1 ([{PCIM+H]).

) Z—Ethx{l-ﬁ-—methyl-benialdehvde

O
=

“This compound was prepated using miethodology described in Synthesis1999; 2138-2 44+
Toa solution of 3.20 g (15.3 mmol) butyl-{1-(2-chloro-6-methyl-phenyl)-meth-(E)-
ylidene]-amine in 30 ml tetrahydrofuran at 0 °C was added 0.19 g (1.53 mmol}

manganese(IT) chloride. 15.3 ml (30.5 mmol) of a 2 M solution of ethylmagnesium
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yure was maintained = After the addition.
conpl ete, the reactt re was stirred for
a further 90 m nutes, during which time the
tenperature rose to 50 C (exotherm. The reaction
. mxture was then quenchedsiy dropw se addition of
water before being diluted with ethyl acetate. The
nixture was then washed sequentially with water and _
r1 e 111 ct.‘he{h?f eetﬁerqsaSQEen Bd AlFRER Mﬁi’éq}]éﬁ%%ﬁhﬁg o@ﬁlq reaction -
ried-over S04, ‘filtered
ramtdlre wm:mmnrtéan@khtﬁﬁl&féﬁc adter i addiggn @@éCQmBlfffySutﬁlﬁ fr¢agidon. mixture
QG AR VAL Bk WbGR 1H8L the@bhYdrat ose to 50 °C:
zméhﬁﬁﬁﬁﬁﬁﬁgawkmu % oniL%S%?&?é of
-(ppveherpi)t Thee reampounirtEs was sh«sn H@W%Fqi ¥ EQORIIR aé@@eﬁ@f water
b%fcggb&ﬁg'dﬂ&ted %)eth}@ afaté. %‘B‘e gﬁ){tjl%'ﬁas, therw@Bied Zédéieﬁtliaﬁy with
' V(ja(ger amdpﬂﬂh sgglrgecé ]apqne lill)e W weg(ﬂ:)separated ancwhe organic éhase was
R -dvér 1 B, ‘f@t@f@taﬁﬂﬂcoﬂ&&&}deﬂ in vacuo. The residue was purified by flash

I-trityl-1Himd t ha .
crssb ena e Rt e Shigll £5d o Doy or e
tdfe&%mpkgadd bl Jello@rcgl. 'FENEMR (£991L,): 5135 (3};5739145721&) (3FD saCH3),
stlirred suspen

%98 Qo -He pFPﬁ%&EfEP‘é‘lﬁ)y g e Do i Ay d0 5 0B s,

@dded dropMAse 1.12 n (3 37 nnDI) of a 3 Msolution

CBf - Ehé-/ﬁ 0= ' i : ~1x% CQXAI— il %et%o?ucr] a
at € (L a Vt' ure
did not e above 28 C. The resul ting solution of

/H i m dazol -4-yl) -magnesi um hali de was
oomtenperature for 30 nminutes, and then
0.50 g (3.37 mmol)

_ et hyl - benzal dehyde in 2 m

di chFor Onet hane was added - dropwi se over 10 m nutes.
ction mxture was then stirred at room
rature for 5 h, before being quenched by

diti t
B A R RSP G 0 v 5

§139287i40. mﬂreﬂasspedsms of béeg (3\%@8@'91) HQQOeﬁﬂéﬂmaﬂé‘mle in 5 ml
gl Gehd ﬁztir?edwas HQP&%})‘V&; ‘filw?] %1%3 37 rArQn ()pao%fi Auddior

RN Polnd“as an oan1 was used
ethyihh%nﬂm betreide v diadut etherrat ﬁeqh a rptfrthﬁ tb%%ﬁiﬂt?ﬁfaé)“e of the

reaétlon e O RS Mk 2D&R28 L Tl‘f&‘x‘efﬂlﬂﬁg@hﬁmn of (1-trityl-1H-
imidazol-4-yl)-magnesium halide was stirred at room temperature for 30 minutes, and
then a solution of 0.50 g (3.37 mmol) 2-ethyl-6-methyl-benzaldehyde in 2 ml
dichloromethane was added dropwise over 10 minutes. The reaction mixture was then
stirred at room temperafure for 5 h, before being quenched by dropwise addition of water
and diluted with dichloromethane. The phases were separated and the organic phase was
dried over Na,SQy, filtered and concentrated in vacuo to afford 1.40 g (90%) of the title
compound as an off-white foam which was used in the next step without further
-purification. ' — .

e) 4-(2-Ethvyl-6-methyl-benzyl)-1H-imidazole
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AMENDED SHEET t 2/ 11 2@ d. 10/ 12/ 2007
P/ ~Ni D EP20070504417 4 Thi s conpound was
prepared using met hodol ogy described in J. Chem
Soc., Perkin Trans. 1, 2002, 1061-1066. .To a stirred
solution of 0,35 g (0.76-880! ) rac-(2-ethyl-6-nethyl-
phenyl)-(1-trityl-1Himdazol-4-yl)-nmethanol in 5 n
di chl oronmet hane were added dropwise 1.22 nl (7.63
. mmol ) triethylsilane and 0.69 nl- (9.16 mml)
trifl uo[o?cetl c acid. The reaction mxture was
stirr r'oomtenperature for 16 hours, and then
dilutpd With a 1:1 mixture of tetrahydrofuran and
etate. The mi xture was washed sequentially
Wi t N aqueous sodi um hydroxide sol ution and
saturated brine and then the organic - phase was dri ed
TowseroriRaGDHas bidpuededingnietboddegytdeatrddd im/. ChewoSocTHerkin Trans.
' i,d pur i f.ie |
e S S E T b
pivgyl (- QB%terththedatZD]t wl)eronqb@mm\@ln agl dw}nbﬂrbl@whane were added

d%%a(m%laL ? a/? I %lp?lgnpOIWg Hgﬁ ﬁ%/ g %l enz Ir§i %@&&81)%QMO§cetlc acid

T r@utiyh mixture was stirred at room temperature for 16 hours, and then diluted with

a dlll ]%]ﬁﬁ&ll'y & Eé?rag%cgltomxjan Bhé& &%?Dac&@@ehﬂgeﬁ%ﬂﬁﬂe %@ QlaslAsBRientially

IS CO repa usi n rretooog
wEstHj auedausmocgym wéls@gdew@gwnzyésatz&mi bringging then the organic

p%gée%ds%%e@ tjv%’]b? 450, 69%red aAARbAceRWIYA #1l vacuo. The residue was purified

[ oro-6-fluoro-phenyl) - t EY- ylide
hyﬁlaarsdnrmna%oafqp&mk@faﬁkgrf:ﬂéanotﬁ ’G&R&@%‘EHH@&%‘? 6‘16 aé%rd 40 mg
(§§yo§)c>f'éhe €&t fomPBHRAA 250f yeBowd cMsGIinG SN ME (ISP): 201.3 ({M+H]")

hyl magnesi um brom de in ether at such a rate that
the 53 AMVENDED SHEET 12t i @&zf@gleBgrirted 1 f?
t212~()7,; D SCPAMD EPP007050441 -56 tenperature of
4 reCydapvpdrs-athyt-bereylddl-irmidatadé ned bel ow 20 C. After
the addition was conplete, the reaction m xture was
stirred for a further 1 hat roomtenperature. The
reacti gndm xture was then quenched by dropw se

dit' orff of water and diluted with ethyl

a) Butyl-[1-( chhlofo—6~ethvl-pheny1)-meth—( E)-ylidenel-amine

/

ci

This compound was prepared using methodology described in Synthesis 1999, 2138-2144.
Toasolution of 21.2 g (99.2 mmol) butyl-[1-(2-chloro-6-fluoro-phenyl)-meth{E)-
ylidene]-amine in 150 ml tetrahydrofuran at 0 °C was added dropwise 38.0 ml (114

mmol) of a 3 M solution of ethylmagriesium bromide in ether at such a rate that the
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te. The m xture was=a equentially with
and with saturated hen the organic

se was dried over Na2SO4, filtered and
concentrated in vacua The residue was resuspended in
carbon tetrachl oride and .gggncentfated i n vacuo again
to afford 19.7 g (89% of the title conpound as a
yel l ow oil which was used in the next step w thout

' tirﬁtag:r teu%cf %%é!tg_l %ﬁ_ac%_lé %@auﬁl\%&/:sis Pgltagx%%/gelgw 2|[J{°é7f%térm{-e|:_gdd)1t’10n was -

dondxlatattmadmam rvivtgre mat girral focofitrBlieng d ac mons%queratm The

t .
. rf%ctiep %9#&1& XP# t}é!?no q%%tec%% S)Y dropwmf I%Sidm?n 8fe »Iylag: %nr% dﬁlutedﬁgth ethy?
ActSPR) Thezf@g‘nae (b el sedydentially with water and W1th saturated brine, then

tae g%é%lug Bfl{sg I%él; dﬁf:c? B&;Qwﬁ?z, mtgx%ﬁngc&{cgﬁﬂt&gﬁ Weuo. The residue:

anal ogy 't rom but
Was (fQSHEHﬂHé¢50m62&é10WIBU e)mdr@phcen(rﬁdw tadehagpingviafferd 19.7 g
(@y%b th'h@ Ryk eaa &%maq;egaw @ﬁ waﬁ@h @%@&ﬂ%&ﬁé Jléxi spe without

l'oride in trah 0l 0 ¥ |
f@ﬁh@r?&?@@?t&’é‘hwsdﬁs@l ??Qﬁ%\f ‘E] M*\I’é } o%‘ié’l ( CILM - HNMR

z{n@@@} g’ﬂa-]y@nslﬂd&ﬁé‘c’i thit &}@'i%)menil QatdRkca i 5% Bk by- }J{Oaﬁct butyl [1-
S @Wlxﬁlﬂqmr%rphwﬂb me%h b (lidqngg?*mwwg%ﬁg’gém@%ﬁ[% )

10.9 (IH s,

h _I-phenyl) (1- trlt)rl IHimd

al I<~ rid-itt S|tu prepared (1 -trityl- |
Fazot=4-yl ) -magnesium halide in

met hane. d)

Gyl opropyl - 6- et hyl - benzyl) - 1H i m dazol e 54

E TR I T S
(&‘I)réyhdegiﬁ]hﬁlﬁxmmmoﬁylﬁﬂgnésnmﬂbromlde and manganese(II) chloride in

2- 0 | -
tlef'a_fcl?y% ?{; Zaglanﬁ 8‘10 ;4“ nllg)tw%g% cﬁf?}?r?ﬂéé% %%11(}' onl sﬁﬂctalyégl geﬂow oil. "H-NMR
aDEL)ua7 6 dH o (ﬁédl t02 (RIdiroHCIGr)o idd (3dhé. CHa), 2.40 (1H, m, CH),
- 2.98 (2H, q, CH3), 7.04 (1H, d, ArH) 7.12 (1H, d, AI'H), 7.36 (1H, dd, ArH}, 10.9 (1H, s,

CHO).

c) Rac—(_2—Cvclopropyl-é—etfwl~Dhe_nj§r1) -{1-trityl- 1H-imidazol-4-yl)-methanol-

situ prepared (I-tntyl 1H-imidazol- 4-yl)-magnesium halide in dichloromethane.

&) 4-(2-Cyclopropyl-6-ethyl-benzyl)-1H-imidazole
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ite crystalline s
+). Exanple 59
2- Chl oro-6-ethyl -p
H i m dazol -4-yl)-methanol N HON H ~ C a)
2- Chl or o- 6- et hyl - beuzaldehyﬂe c O To a solution of
19.7 g (88.1 mmol)
but yl - [1 (2-chl or o- 6=et hyl - phenyl) nmet h- (E) -
ylidene] - anlne in 70 M water at 0 C was added
dr opwi s '§ 9 m concentrated sulphurlc acid. The

' as then heated at reflux-for 90 m-n before
“lng coolied to room tenperature and diluted with

) acetate: The m xture was then washed

aIIy with water, saturated aqueous sodi um
bi carkshat e sol uti on, and saturated brine. The

1BL3801 &, PIASS VSNl Sl PHBI NAESOHOL f:&;lﬁ s ?ﬁgnyl} (Lt
Iff[-a&idaz&ir@y%:@]nmh;tn@t@yhsﬂm agéﬁrzﬂté}trwptlc ac;d m dmhloromethane .
G Shtes eec/rr%?aﬂ}n% 311& 1\%’ IsﬂJ ﬁﬂl? NM{ n4 g (779 of the

| SP): 227.4

oun OMIOI NVR (CDC 3): 1.22
(3H, t, CHﬂ 2. 97 (2H 7 20 (IH, d, ArH),
7.30 (1H, d, ArH), 7.39 10. 65 (1H S,

CHO) . AMENDED SHEET 1 2/1 7 120 O Prl nted "10/ 12/ 2@7f
15ESCPAMD , > P2007050441! 5)

e Q¢ Ghlor-Gedbrhenrhr Qb éﬁ%ﬂ}ol(‘lﬂl ethAnol 1 i i dazol -

anol 1 1 %~ NHO1 N Prepared in analogy

ﬂé>57(d) from 2-chl or o- 6- et hyl - benzal dehyde

] SINU pr epar ed

' mlH—Iﬁ]daZO| 4-yl) - nagne5|un1hallde in

To a solution of 19.7 g (88.1 mmol) butyl-| 1—(’2~chloro—6—-ethy1-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 sequentially
with water, saturated aqueous sodinm bicarbonate solution, and saturated brine. The
organic phase was dried over NaSOy, filtered and concentrated i# vacuo. The residue was
puﬁﬁed by flash chromatography (silica gel, ethyl acetate/heptane 1:30) to afford 114 g
(7796) of the title compound as a yellow oil. TH-NMR (CDCly): 1.22 (3H, ¢, CHs), 2.97
(2H, q, CHa), 7.20 (1H, d, ArH), 7.30 (1H, d, ArH), 7.39 (1H, dd, ArH), 10.65 (1H,s,

CHO).

AMENDED SHEET




(I Himdazol -4-yl)
red in analogy to -

rac- (2-chl oro-6-et hyl - phenyl ) - (1-trityl -1 H

i m dazol - 4-yl ) - met hanol , _tggiet hyl sil ane and
trifluoroacetic acid in dichloronethane at room
tenperature, with the t|tIe conmpound bei ng obt ai ned

cohol noi ety. YeIIow oil. M5 (ISP): 238.9
*), 236.8 ([{35CI}MtH] +). Exanpl e 60

ro- phenoxy) - benzyl ]-1Himidazole NN H°
j n anal ogy to Exanple 57(d)-(e) from
phenoxy) benzal dehyde and in situ prepared
| - 1H i m-dazol -4-yl)-nmagnesi um halide in

f'omet hane, then treatnent with triefhydsilane
rifluoroacetil acifln dichloronet7iane: rife =

SRR 3D oA LIRS o

Repanéd -y 112 2001 ESHRAMgDesiER2AL O 5lidhlatortthang Fellow
qqﬁéﬂ%msﬂP& 4- (2- Chi or o- 6- et hyl - benzyl ) - 1H-i mi dazol e

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

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

Example 60

4-[3-(4-Chloro-phenoxy)-benzyl]-1H-imidazole

[ >
N
H
oy

o
Prepared in analogy to Example 57(d)-(e) from 3-(4-chlorophenoxy)benzaldehyde and in
situ prepared (1-trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethane, then
treatment with triethylsilane and tiifiibroacetic atid T dictiforometiane. Wiite -
amorphous solid. MS (ISP): 287.2 (I7ClIM+H] ™), 285.1 ([{PCiM+H]).

AMENDED SHEET




.e 57(e) from
| trityl-1H -
-4-yl)-nmethanol, triethylsilane and
trifluoroacetic acid in dichloronmethane, except that
the reaction was carried-ggt- in a pressure tube at 70
Cfor 16 h. Wiite crystalline solid. M5 (ISP): 223.3
([{37C1} M+H] +), 221.2 ([{35Cl} MWH +). Exanple 62
4- ( 3- Et hoxy-benzyl)-1Him dazole N N H Prepared in
anal ogy to Exanple 57(d)- E}él)m‘r‘ﬂ?@lrn
3- et hoxybenzal dehyde and in situ prepared
4{(2-Ghlaroyd-ethidl-ben ézﬁi—lmu%ﬂwﬁrmgney um hal i de in
di chl oronet hane, then treatnment with triethylsilane
and trifduoroacetic acid in dichloronethane in a
pressu ed tube at 70 C for 16 h. Yellowoil. M
; 3.4 ([MtH +). Exanple 63 4- (2-Flu

- hoxy-benzyl)-1 Himdazole N H F IN 57ti
SHEET f2/t12006 = EP2007050441" Printed

2097: ' DESCPAN110 -60- Prepared |n anal ogy
t 0. Exanpl e 57(d)-(e) from
PeffakdQhQnalo Jmesyrqﬂ@mlemmda enchloro- 6—sahyhpmbe(ﬂgdtyl 1H-

I-trityl-1Himdaz nesi u .
gt SHBHER TRE TGO G LR Ea 21 ag ] Drenhene
A0Gh tHat fel0 @A Bk Cargied dut in adireshie rtm ﬁ&ﬁ@lﬁﬁ I4 h. White.

Sorae st SR D269 Tty Bl g e e

Example 62

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

.
B
N

N

S

Prepared in analogy to Example 57(d)-(e) from 3- ethoxybenzaldehyde and in situ
prepared (1-trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethane, then
treatment with triethylsitane and trifluoroacetic acid in dichloromethane in a pressuie

tube at 70 °C for 16 h. Yellow oil. MS (ISP): 203.4 ([M+H]+)

Example 63

4- (2-.Fluoro-S—methoxy-benzyl)—IH—imidazole

Iz

AMENDED SHEET




-(1,1,2,2- Tetraf | uo

- benzyl ] -
pared in analogy to

tetrafluoroethoxy)benzaldehyde and in situ prepared
(1-trityl-1H1im dazol - 4-ylg§0- magnesi um halide in
d|chloronethane then treatnment with triethylsil ane
and trifluoroacetic acid in dichloronethane in a

P?qrpgSSLiQ%?t lé%e al%%gﬂ] _|1_5C:: 5;’@5( A%nglr%m gSf?uorco)Vg I%eght)xyblgﬁzaldehyde and i
yi- ﬁ)t;ily}m&ﬂﬂ(jﬂz))HHyl)Hnagnedalzlohéldlkl inNdicioromethane, then

. trga e a edg&nﬁé}%gsg %nctl (EHEX Jeﬁc §&1g)1n (cﬁghl(glrogmhane in a presaure

Ve and tu prepare
tblakt 70 t’gllforl 16Hh. mrdazanysxaclhmsphdﬁg&éwh ﬂﬂﬁéKil\déPh It
~dichloromethane, then treatment with triethylsilane
and trifluoroacetic acid in d|chloronethane in a
pressure tube at 70 C foFXTBPﬁ Col ourless oil. MB

"~ (I1SP): 265.3 ([ M+ SHEET i 2111/ 20E1
4 3-(1pt 2 diefratiugrp- %@s’cﬁA‘R}g% P20Qz050441 s _
-61- Exanple 66 4- (3 Chl or o- blphenyl 2-ylmethyl)-1
F+|Ir§azole NH tcl _ .

N
H

F

F

Prepared in analogy to Example 57(d)-(e) from 3-(1,1,2,2-

tetrafluoroethoxy)benzaldehyde and in situ prepared (1-trityl- 1H-imidazol-4-y1)-

magnesium halide in dichloromethane, then treatment with triethylsilane and

trifluoroacetic acid in dichloromethane in a pressure tube at 70 °C for 16 h. Yellow oil.

MS (ISP): 275.3 ([M+H]™).
Example 65
7_ 4a(3—-Beﬁzyloxy'—benzyl)-1H-i1_nidazole

N
>

M
H

"o

. Prepared in analegy to Example 57, d)-{e} from 3-benzyloxybenzaldehvde and in situ
prepared (1 ~trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethang, then

treatment with triethylsilane and trifluoroacetic acid in dichloromethane in a pressure

tube at 70 °C for 16 h. Colourless oil. MS (ISP): 265.3 {([M+H]").

AMENDED SHEET




ared in analogy to c) from butyl -
chl oro-6-f1 uor o- pH (E)-ylidene]- ani ne
fid “phenyl magnesi um chl ori'de i n tetrahydrofuran
foll owed by chronatography on silical gel, then in
anal ogy to Exanple 57(d)-«&)- by treatnent vvith in
situ prepared (l-trityl-1Himdazol-4-yl)-magnesi um
hal i de in di chl oronet hane, and then treatnent with
triethylsilane and trifluoroacetic acid in
di chl or onet hane in a pressanglettabe at” 70 C for 16 h.
"Colourless oil. M5 (ISP): 271.2 ([{37Cl}M+H +), 269 3
4-[A 8B1G}H- MpH]enQLz ﬁzﬁ-&ﬂ’mlblﬁiimldlazalephenyl - 2-yl et hyl -
H i m dazol'e N "/ H To a stirred solution of 50rrg
(0.19 nmol ), 4-(3- chI or o--bi phenyl - 2-yl net hyl ) - 1H ,
i m dazol effi N 40 ml et hanol was added 40 ng of 10 %
; a~@f charcoal and the mxture was then
red fot! 16 h at room tenperature under hydrogen
ba xcess . pressure. The m xture was then
nd the filtrate concentrated in vacuo to
afford 25 ng (57 %9 of the title conpound as a white
crystalline solid. M5 (1SP): 235.1 (] H]w?. Exanpl_ e
PRpred & afthggn@Ebinpple fylc) Boyd tmsrlHy1(}-chlpor - i ia-pberyl)-meth-

AR R iy O bRy by

Ztlnainﬁlgggrdph}tf) Exailipdleclh ted)in @Ilag)logyrtggzcamzlle 57(d)- (31 by treatment Wl;h in
el r idé methane, an

ﬁpxepﬂg[fare %l %rﬁpe{f—yl F%ﬁ?& rp glaqﬁ&}/l ARdlidd if ddHlidometh

zol egq ’t“H{] i um hal i de
then dieaimbamit Um@tthghelsdqﬂq@nd trifl gy pass ichloromethane m a

triethylsi)ang r Pagals asee L2 O CliM+H|™), 269.3
ares%reyug?'re!t haneﬁggﬁg%@gg@ﬁre tuge gt 700[C{: for 16 h.
wi’eBMerlyEral ine solid. M5 (1SP): 271.3 ([{37C} MtH]

), 269.3

Example 67

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

To a stirred solution of 50 mg (0.19 mmol) 4-(3-chloro-biphenyl-2-ylmethyl}-1H-
imidazole in 40 ml methanol was added 40 mg of 10 % palladium on charcoal and the
mixture was then stirred for 16 h at room temperature under hydrogen at 0.6 bar excess
pressure. The mixture was then filtered and the filtrate concentrated in vacuo to afford 25

mg (57 %) of the title compound as a white crystalline solid. MS (ISP): 235.1 (IM-+HI).

Example 68

4-(4-Chloro-biphenyl-3-ylmethyl)-1H-imidazole

AMENDED SHEET




Cl} M+H] +) .- Exanpl e
-Di et hyI 4- et hoxy
"H Prepared in analogy to Exanple 57(a)-(b) & (d)- (e)
from 2, 6-di fluoro-4 nethoxybenzal dehyde, N butyl am ne
and p-toI uenesul phonic aci@+n tol uene, then
treatnment with 3 equivalents of ethyl magnesi um

brom de and nmanganese(l1) chloride in

tetrafydrofuran and ether fell owed by chronatography
|I\) cal gel, thentreatnent wwth in situ prepared
tNtyI-IH-lmdazoI 4-y1l)-magnesi um halide in :
ilchl’br omet hane, and then treatnment with

et hyl sil ane -and trifluoroacetic acid in
H.orqQnmethane in a pressure tube at 70 C for 16 h:
wn crystalline solid. M5 (I1SP): 245.3

([ MtH™)". “d&Exanpl e 70. 4-(24-Di edhyl -3-m " -
y=benzyl )-1}1-i m dazol e 6Q AVENDED SHEET | 2(~112(?0

EHUPLER 0087100 BESRERLET STAGHRON Bt

: szmlzrp@cedrtﬁtwt éH?}mlﬁﬁohéfé%%ﬁ&%SW@fh e 1n Ecfilontethane, then

tN’apr&Ytltv@m tt?{%t@ti's@alﬂzt %ﬁgﬁﬁﬂ@ﬁﬁkd@i&@&ﬂ(}n ?ﬁhi?oacbrﬁethg{el-iﬁ A@ressure
hen reat nent. wi ui val en e e

tBbo#i 78 Céﬁﬂl%ﬁﬁhﬁ%%ftrfye écrh%oMSdiSP S EEARER) 460 5

q etaphygnof uran and ether followed by chromatography

on-silical gel, then treat ment with in situ prepared

(1tr|tyI-I_H-|mdazoI rﬁ g |umhaI|de|n

di chl or onet hane, and the PPERtfent with

triethylsilane and trifluoroacetic acid in

4 HhDoetbpiet-heniexyrbeazyl pi Hssidezolube at 70 G for 16 h.
Li ght brown crystalline soI id. M5 (ISP): 245.4

Prepared in analogy to Example 57(a)-(b) & (d)-(e) from 2,6-difluoro-4-
methoxybenzaldehyde, N-butylamine and p-toluenesulphonic acid in toluene, then
treatment with 3 equivalents of ethylmagnesium bromide and manganese(II) chloride.in
tetrahydrofuran and ether followed by chromatography on silical gel, then treatment with
in situ prepared (1-trityl-1H-imidazol-4-yl)-magnesium halide in dichloromethane, and
then treatment with triethylsilane and trifluorcacetic acid in dichloromethane in a

pressure tube at 70 °C for 16 h. Light brown crystallihe solid. MS (ISP): 245.3 ([M-+H]™).

Example 70
4-(2;6-Diethyl-3-methoxy-benzyl)-1H-imidazole

AMENDED SHEET




I.phenyl - 3-yl net hyl -
red in analogy to M2 from
- chl or o- bi phenyl - 3-yl net hyl ) - 1H i mi dazol e,
hydrogen and pal | adi umin nethanol. Wite crystalline
solid. M5 (iSP): 235. ([-MB8H +). Exanple 72
4- (4- Et hoxy- 2, 6-di et hyl - benzyl )-1Hi m dazole 6]
AVENDED SHEET/ 21)0, printed 10/ 12/2007 DESCPAML7
EP2007050441. -64- N4HN ro a) 2 ‘
6- Dietjhy} - 4- met hoxy- benzal dehyde 110 Prepared in
ggyNt o Exanple 57(a)-(b) from '

or o- 4- met hoxybenzal dehyde, N butyl am ne and
enesul phonic acid in toluene, then treatnent

qui val ents of ethyl magnesi um brom de and
manganese(l 1) chloride in tetrahydrofuran and ether
foll owed by chromatography on silical gel, M (ISP):

Pdile%'ﬁre% it [aNﬂlb&y"T_})-ExQ))nF?e (DL @ Byl 4= hysin 06ydibeszat dehyde .

To, a saol utjan . of 2.50 13.0 mmo
rrrzfla%lv@tZﬁVF-hY£ﬁyﬁf%¥éwH§ﬁ%§|Pd@ﬁwamhﬁmf% agjd in toluene, then
t@hChdn® vometdaanaleats of 6hylhapassiat desn dieapdinseg@tesdrchloride in

26. |) of a M sol uti on of oron.tribraomde in .
eCHrGReRL RS SHPRET phdraRaRiershy aas clsch Bt Mgt witn
iff @ACHpdted (U-ptitdr ¥ Masdabl oyl dnignevimmrhatide inobrhloromethane, and

tenrperature.and .t hen heated at refl ux.
Y e L
pad3slinp oulread 70 P(E fordl h. Cighwatoem crystaliingrselid THE (§PX12dp.¢ ([M+H] ).
was diluted with dichloronmethane, the phases were

separ ated, and

sm.dazole N N H

Example 71

4-Biphenyl-3-ylmethyl-1H-imidazole -

Prepared in analogy to Example 67 from 4-(4'-chloro-biphenyl-3-ylmethyl)-1H-
imidazole, hydroger and palladium in methanol. Whiie crystaitine sotid. MS (ISP):235.1

([M+H77).

Example 72

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

AMENDED SHEET




Na2SO4, filtered and

ntrated in vacuo. T e was z peeled in a

xt ur e- of et hyl acet at et hyl ether and

extracted with I N aqueous sodi um hydroxi de

sol ution. The-phases weregdeparated and the aqueous

phase was acidified to pH 1 by addition of

concentrated hydrochloric acid and then extracted

with ethyl acetate. The phases were separated and the

or gani @ ase was washed with 62; AVENDED SHEET

3. Printed, 1 011 2/20 07 DESCPAMD.

441, -65 saturated brine, dried over

fi'ltered and concentrated in vacuo to afford

¥ (64% of the title conpound as a brown

cryst [line solid. M5 (ISP): 177.4 ([MH-). ¢

Thoxy 2 6-diethyl-benzaldehyde 0 / i /o To a

solutlon of 0.30 g (1.68 nmol)

2, 6-di et hyl - 4- hydr oxy- benzal dehyde in 8 mM N, N

égQQEDhyﬁﬂqmﬂ@ﬂbﬁ@bb@mﬂkp@ﬁﬁSure tube were added 0. 16

mM (2.02 mol) iodoethane and 0.35 g (2.52 mmol )

pot asgfum car bonate. The tube was seal ed and the

reaction.mxture was heated at 50 C for 16 h. The

f ead h m xture was then cooled to roomtenperature,

f with diethyl ether, and washed sequentially

water and saturated brine.” The phases were

separated, and the organic phase was dried over
éé%m $dald, rt@gxﬁﬁﬂe 5?@ﬂ%"ﬁéxﬁt}l@dﬁﬁoM%théﬁ"??enzaldehyde, N-

& s e puri f sh chromat ogra
Lgylmm;raa ag)éh P- tol@{nﬁ%lp}gg)@{ %t%l(kﬁ@]ﬁfﬁ%ﬁ ghey. t% V\Sg‘%/ 30?%11valents of
Q tha nésﬁﬁr{%rcﬁﬁldk b&d hiahfeGOMPENsGdEs tﬁre&'@ﬂidﬂi\taﬁ iahd ether

(1 207. t.h
wllayved ?W?hfﬁﬁ‘éﬁ}gfa)l” (i’“ﬂhicilﬁ?l) P’E?(ﬁﬁ)dla?g ﬁfﬁ/ #5 ) et hano
| r o Prepared in analogy to Exanple 57(d) from
¥ Bt -maxtivi24-Bydlioet-byhzallehglrl dehyde and in situ
prepared (1-trityl-1Hi m dazol - 4-yl)-nagnesi um hal i de
i n di ¢hl oronet hane. Yellow crystalline solid.

Lorgani c phase was dri

OH

* To a solution of 2.50 g {13.0 mmol) 2,6-diethyl-4—mefhoxy-b-enzaldehyde' in 15 ml
dichioromethane_ at -60 °C was added dropwise 26.0 ml (26.0 mmol) of'a 1 M solution of
boron tribromide in dichloromethane. After the addition was complete, the reaction
mixture was allowed to warm to room temperature and then heated at reflux for 16 h.
The reaction mixture was then cooled to room temperature and poured onto an ice-water
mixture. The mixture was diluted with dichloromethane, the phases were separated, and
the organic phase was dried over Na;SOy, filtered and concentrated in vacuo. The residue

_ was resuspended in.a 1:} mixture of ethyl acetate and diethyl ether and extracted with [N
aqueous sodium hydroxide solution. The phases were separated and the aqueous phase
was acidified to pH 1 by addition of concentrated hydrochloric acid and then extracted

with ethyl acetate. The phases were separated and the organic phase was washed with

AMENDED SHEET




.- (4-Ethox 2 6-dieth
NDED SHEET 2f 1' 1{ 24
07050441 -66 N H
Exanpl e 57(e) from
rac- (4-ethoxy-2, 6-di et hyl-grhenyl ) - (I -trityl -
1H i m dazol - 4-yl)-nmethanol, triethylsilane and
tr| f1 uoroacetic acid in dichloromethane in-

re be, at f ) |
a%'% T % Ix%ver gloég ) fol ﬁ%x‘n& co%%(nttx%tﬁ%zx;%& tﬂ) Qf@ord 148¢g
(641%)40thng1!& @xypRird- adnéwtrdwrlt ciysalkpk ;dlﬁwsﬁﬁézm?é ([-NI"
N H \ | -OPrepared in analogy to Exanple 72(c)-(e)

C{[[ %{ﬂ%ﬁ éjg{%‘&%wbenﬁaﬂ:béﬂﬁ&xy benzal dehyde, benzyl
( assSl um car bonate in

N, N- dizRet hyl formani de, then treatnent with in situ
prep red (1-trityl-1Himdazol-4-yl)-magnesi um hal i de
oromet hane, and then treatnent with

byl silane and trifluoroacetic acid in _

di chl-oromst hane in a pressure tube at 70 C for 16 h.
Ao ous white solid. M5 (ISP): 321.1 ([ MtH] +).
Exahple 74 4-

(3- Et hoxy- 2, 6-di et hyI benzyl)-1H i m dazole N 64=:

BEEE SE 170 A Py es il Lot e
dARéhylfgi@)antidom 2p@ssdid tubowereddded hdkyb gh%mmiy@éoethnne and

0.35 g (2.52 mmol) potassium carbonate. The tube- was sealed and the reaction mucture

-1H i m dazole 63;
4M911212007 DE CPAM 3''
O Prepared in analogy to

was heated at 50 °C for 16 h. The reaction mixture was then cooled to room temperature,
diluted with d;ethyl ether, and washed sequentially with water and saturated brine. The
phases were separated, and the organic phase was dried over Na,SOy, filtered and
concentrated in vacuo. The residue was was purified by flash chromatography (silica gel,
ethyl acetate/heptane 1:30) to afford 0.31 g (88%) of the title compound as a yellow oil.
MS (ISP): 207.3 ((M+H]").

d) Rac-(4-Ethoxy-2.6-diethyl-phenyl)-( 1-trityl-1H-imidazol-4-vl)-methanol

Prepared in analogy to Example 57(d) from 4-ethoxy-2,6-diethyl-benzaldehyde and in -
situ prepared (1-trityl-1H-imidazol-4-y1)-magnesium halide in dichloromethane. Yellow
crystalline solid.

_€) 4-(4-FEthoxy-2,6-diethyl- benzvl) 1H- 1m1dazole

AMENDED SHEET




am ne -and p-tol uene acid in toluene,
reatment with 3 eg of ethyl magnesi um .

i de and nmanganese(ll) chloride in tetrahydrofuran

and ether followed by chromatography on silical gel,

then treatnment with borondsrd bromde in

di chl oronet hane, then treatnent with i odoethane and"

pot assi um carbonate in N, N di nmet hyl f ormam de, then

treatment with in situ prepared - ‘

(1-trity N I H i m dazol - 4-yl )- magnesi um halide in-

di chl of t hane, and then treatnment with

trietihyl®ilane and trifluoroacetic acid in

thane in a pressure tube at 70 C for 16 h.

obous white solid. M5 (ISP): 259.3 ([M+H }).

Exanple 75 1, 3, ‘

5- Tri%t hyl - 4- (3Hi mi dazol - 4-yl nethyl )- | Hpyrazole H

NN I'N NN a) ' : ;
4- (3-Benzyl - 3Hi m dazol -4-ylmethyl )-1,3:5-trieth |Y
1H pyrazole or 4-C 1-Benz 11 ) .

Prepatediol andlogy trefiayiple 17(8) BommpethythomR.pydiethgtrhenyl){({L -trityl-

f}‘-‘l—?ngc{a%&tliwlﬁ—}ﬁ(e%ﬁa%%ﬂ@%th b A2 2 doto sk i®tdWindichloromethane in
, 3, b-triethy -1I—|—Fg/raz I'e was prepared from 4- fs-%%

4 phydsugHube 3t ° far 16 kAot elipescdd M (ISE 2 S8 Ad M+

et hyl hydrazi ne in analogy to Exanple 55 b): off-white
solid;" M5 (ISP): 323.3 ((MtH)t'). b) .1 3
5-Triethyl-4-(3H i m dazol Eaybresh)rl)-1H pyrazole H

it \ : : :

4 (BBEnzltdxetterliietry(-Bbhdyli Hadmidadely| met hyl ) - | H pyrazol e

was prepared from 4-(3-benzyl -

3Him dazo|-4-yl nethyl)-1,3,5-triethyl-1H pyrazol e by

debenzyl g @n Wth sodiumin liquid amonia for 10

Tion. bl'ue reaction m xture was quenched by :

addi_tion of solid AMENDED SHEET J2It it200 Printed;

Prepared in analogy to Example 72(c)-(e) from 2,6-diethyl-4-hydroxy-benzaldehyde,
benzyl bromide and potassium carbonate in N,N-dimethylformarmide, then treatment

with in situ prepared (l»t'rityl—1-H-imidaqu-4—yl)-magnes_ium halide in dichloromethane,

" and then treatment with triethylsilane and trifluoroacetic acid in dichioromethane in a

pressure tube at 70 °C for 16 h. Amorphous white solid. MS (ISP): 321.1 ([M+H]™).
Example 74

4-(3-Ethoxy-2;6-dicthyl-benzyl)-1H-imidazole

jt\¢z

AMENDED SHEET




ammoni um chl ori de, t i:a evaporated and the
due distributed betv 1. and t-butyl nethyl
ether. The organi c phase was washed with bri ne, dried
over sodium sulfate, filtered and evapor at ed.
1,3,5-Triethyl-4-(3Him dagpl-4-yl methyl)-1H pyrazol e
was obtained as light yellow solid; M5 (ISP): 233.0
((MHH) +") . Exarrple 76 3

Prepag%d:)1rn 8na1|og)f1ﬂ_ ﬁcf;lrn a) ﬁ({)ﬁ_ O} d?-ydﬁuero 3-methoxybenzaldehyde, N-
batyl3nide mngk p-t@ll’denﬂuﬂﬁlbnic-Mld}Ahmdtlm dhe treatment with 3-equivalents of

e?n))r? i?é&lgylllm(}) ﬁ:l%)er Q%yijnaxll%l' Psgé I@%@Arﬁt& i? [etr‘}ih{rc’?roﬁ@%?and ether

féilcdvedtﬁndhrdmatsgrppb}pw SIhHI péir o treat e Withjboxsm tribromide in
d“chﬁc%oﬁl%p@éle Rk A t&%ﬁ%tﬂléfdo@ﬁw@/&&a&t&sﬂhp&a%mke h3ON-

pyr azo ared from
E@uﬁrza;mdgrtbmﬁr@amntw Frhidupy eRresldpt takd-151-soignaid-v)-

rﬁz{%‘;{eéﬁﬁmaﬁ@é/ Iy iaend s arﬁﬂﬁlerpﬂ}lathgntEN@E@he@hﬁﬁlaﬁa and
col ourless solid; Ms (ISP): 337.3 %
tgBuioatrtic acid aMichiosemethane iy ar@@éﬁ%’-)mhe 4t é’Bp &fy]iﬁ by rpgpphous
vF}ﬁt?e%ﬁ N HSM 259.3 ([M+H]").

5-Di et hyl - 4- (3H i m dazol - 4- yI rrethyl) 1- |sopropyl -I H
- pyr azol e was pr epared fr &r@ple”

(3- benzyl 3H i mi dazol - 4-yl net hyl ) 3,5-diethyl-I-isopr
-1 H pyrazol e in_an tQ, Exanple 75 b):

Ioh %/ sttt 4 g igndagsly ér@wf& DaiH- v:4d\ %H) +). 66

NDED SHEET t2f1112df r[rtted 1(}i 1212b07

CPAMD ' . EP20Q7L? 0441 69 Exanple 77

3, 5 Di et hyI 4- (3H i ni dazol - 4-yl et hyl ) - 1- propyl - | H py

r tautomer N-N :

a) 4-(3-Benzyl-3H -imidazol-4-ylmethiyl)- 1,3;5-trieth§l— 1H-pyrazole or 4-(1-Benzyl-1H-
imidazol-4—vlme‘thv1)~ 1,3,5-triethyl-1H-pyrazole

4-(3-Benzyl-3H- 1m1dazol 4-ylmethyl)- 1 3,5-triethyl-1H-pyrazole was prepared from 4-
. ['; heniyl -3 imid r]gf:r\_]____‘_ Imafhv \ bppf;}ﬂp-'jﬁ 5 _dicme and gfhylh}rd[az}.ne: in ang_{ogv to
Example 55 b): off-white solid; MS (ISP): 323.3 (M+H)").

b) 113,5-Triethﬂ-4—( 3H-imidazol-4-ylmethyl}- 1H-pvrazole

H
SN

-

>

I
——N
N Nt

1,3,5-Triethyl-4-(3H-imidazol-4-ylmethyl)- 1H-pyrazole was prepared from 4- (S-g'énzyl-
3H-imidazol-4-ylmethyl)-1,3,5-triethyl- 1 H-pyrazole by debenzylation with sodium in

liquid ammonia for 10 min. The blue reaction mixture was quenched by addition of solid

AMENDED SHEET



- Benzyl - 3H i m dazo
pyl -1 H pyrazol'e or 4- 1- Benzyl-1

H i m dazol - 4-yl met hyl ) - 3, 5- dlethyl-l-propyl-lFprrazo
le /"N NNNNN or -B8 -

4-(3-Benzyl -3Hi m dazol -4-yl met hyl )-3,5-diethyl-1-pro
pyI-IFprrazoIe was prepared from

H d | t o
agﬁaorﬂp% q,“;é tglg g]ﬁxél?qznga evgﬁéﬁagg e&sﬁuﬁa &gtééuge)dq)egpe%n water
a@f f-bahil hﬁzﬂsﬂb kihek;. TS ofgk Sie)pha3vas iva@l(eks]/lﬂt&l‘ﬂbr)ne, ied over sadium

_spléaizs,l%éte{)e?l atng ﬁf’%ﬁé?te . / %?%%flﬁévyh-gﬁ%HMQu&I P'&R}%&yﬁb '_-|Hp¥yrazole. | : |

vais bbBiretihy light-yEBiy soiddBBAISPY: 333 etMyH)- 1-- pr opyl - | H-py
razol e was prepared from4-(3 :
benzyl - 3Hi mi dazol - 4-yl et hyl ) - 3, 5-di et hyl -1 - pr opy! -
H-pyrazole in anal ogy to EEMaﬁpVé 75 b): light yellow
viscous oil; M5 (ISP): 247.1 ((M+tH) +' ). Exanple 78
4- (2- EEB& “6-f1 uor o- benz¥ -1 Himdazole HN\N~- 67 -
fEEmitiaadl 4y Amedry))- Pisontaryl- 10212307  DESCPAMD
ER2007050441" -70 a)
Byt v1-[1-(2-ethyl-6-fluoro-phenyl)-neth-(E)-ylidenel-
anihe NF Prepared as described in Exanple 58(a) as
y¥product of reaction between butyl-[ 1-(2-
chFoF%;6 f1 uoro- phenyl )-net h-(E)-ylidenel -ani ne and
et hyl ragnesi um bromi de in tetrahydrofuran and ether.
AYB- (LR y1- 20 8mdta ¢ dIMEe hyl) -3,5-diethyl-1-isopropyl- 1H-pyrazole or 4- ( 1-

Benzyl 1H-imidazol-4- Vlmethyl) 3.5-diethyl-1-isopropyl-1H- Dvrazole

A0 QL

. N =
h /\@/\ b
e \‘
' : 7

NN N-—N,

T o T

4-(3-Benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl- 1-isopropyl- 1 H-pyrazole was prepared

)-3,5-diethyl-1-pro

from 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-dione and isopropylhydrézine in
analogy to Example 55 b}: colourless solid; MS (ISP): 337.3 (M+H)™).

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

SN
N/

3,5-Diethyl-4-(3H-imidazol -4-ylmethyl)- 1-isopropyl- | H-pyrazole was prepared from 4-
(S—be_nzyl—3Hwimidazol+4-ylmethyl)~3,5-diethy1— 1-isopropyl-1H-pyrazole in analogy to
Example 75 b): off-white solid; MS (ISP): 247.2 ((M+H)™).

AME N_DED_ SHEET




Ft hyl - 6-f uor o- benzakde

ogy to Exanple 59(a) -

- 1-(2-ethyl -6-fluoro-phenyl) nmeth- (E)-ylidene]-amn ne
: and aqueous sul phuric acid. c)

Rac-2- (tert-Butyl-di nethylggsilanyl)-4-[(2-ethyl-6-flu

Prepared in

or o- phenyl ) - hydr oxy-net hyl | i m dazol e-1-sul fonic
acid dinethylamide Si D\\NI1? Il O Prepared in
~anal ogy to Exanple 44(a) le77
* 1-(di nethylsul farnoyl )-i m dazole, butyl Iithiumand

tert-butyldinethylsilyl chloride in tetrahydrofuran

t rd

33?%%?%3 I4 (3?1‘ gr%@%%elkﬁ:#lézl afll)el Er%PJ le npygazg(lﬁ or tautomer
et hyl ami de, then treatnent of this with butyl
Lum an(i) efhyl-b tuoro i enzaM ydein

@ hydrofitran. Nvh tet - solid. M5 (ISP): 442. 1
d) 4-(2-Ethyl-6-fluoro-bend)-IHin dazol e
HEET 42f 111 200 Prlrnted 10/ 12/ 2007=

.-71 HNC N1 ﬁ{Prep&ggg4

-1-propyl-1 DY

Bréﬁtﬁzi ZH Irﬁirdﬁzdbut-ﬁhreﬂim Mheﬂsvlhaﬂmlpﬂ ¥H [pfdzole

et hyl - 6-f | uor o-phenyl ) - hydr oxy- nethyl]-|n1dazole I -su
| £ agi d d|*ﬁyl am de, triethylsilane and
AN# baceti t—acj/d¥i n di chl oromethane in a pressure

t ube at 100 C for h. Wiite crystalline solid. M
I 5.3 ([M =xanpl e 79 ‘
4- 2—6L Di et hyl - 4- phemexy- benzyl )-1 H i ni dazole HNC
™ \/_\OZ Y V\/\y) 7

4-(3-Benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl- l-propyl-1H-pyrazole was prepared

from 4-(3-benzyl-3H-imidazol-4-ylmethyl)-heptane-3,5-dione and propylhydrazine in
, aﬁalogy to Example 55 b): off-white solid; MS (ISP): 337.1 ((M+H)™.

b) 3.5-Diethyl-4-(3H-imidazol-4-ylmethyl)-1-propyl-1H-pyrazole or tautomer

H
/|
=
. l Sy
NN

\/\
3,5-Diethyi~4—(3H—imidazolérluylmethyl)al—propyl'—lH—pyrazole was prepared from 4-(3- -
benzyl-3H-imidazol-4-ylmethyl)-3,5-diethyl-1-propyl-1H-pyrazole in analogy to
Example 75 b): light yellow viscous oil; MS (ISP): 247.1 ((M+H)™).
Example 78

4-(2-Ethyl-6-fluoro-benzyl)-1H-imidazale

AMENDED SHEET




2, 6-Di et hyl - 4- phe
on of 1.50 g (8.42
-di et hyl - 4- hydr oxy- benzal dehyde in 60 ni
di chl or onet hane were added 1.64 g (13.5 mmol)
phenyl boroni c acid, 2.29 gg.12.6 mmol) copper(Il)
acetate, 30 g 4A nol ecul ar sieves and 4.06 m (50.5
nmol ) pyrldlne The reaction mxture was stirred at

- hltered through
_ . i N aqueous
hydrochleric acid, the phases were separated, and
the orgdni c phase was dried over Na2SO4, filtered and
concentrated in vacuo. The 65‘. AMENDED SHEET =

12111:8QQ Printed 1012/ 2QQ7' .- DESCPAMDr EP2007050441
-72 nesidue was. purified by flash chromatography

Si

af f

ehyde Y o To a

gel , ethyl acetatefheptane gradient) to
1.64 g (77@@ of the t|tIe conpound as a yellow
oi | ." H NWR CDClS 1.22 (6H , 95 (4H, q,
 Bepppiyed 5 dggripgdiin %xanmlws(a)yas@g Hrgqlpct @f reAFtp.q)n bepwern by {1-(2-
'cﬁﬂor@‘rlﬁ'_ﬁutorg-i %%n tlf l?rl?_lth @Ei}— ﬁehg]»-an;l-ge 511& lﬂﬂ In%gn@f@l br&)nde in
er uty

an
B AR TR S TR TR
-imdazole-l-sulfonic acid dinethylamde. S 0O Ho
N- p _Prepared.in analogy to Exanple 44(a) from
Qizagyﬂé fuerogbenzaldehyde; i gazol e, butyl Iithium and
tert _dutyldinmethylsilyl chloride in tetrahydrofuran

o 4fford 2- (tert-butyl -

e -S|anyl)-|n1dazole | -sul fonic acid

'yI am de, then treatment of this with butyl

| i thi-um and 2, 6-di et hyl - 4- phenoxy- benzal dehyde in -
ﬁ@ﬁ&@&lﬁﬁ%@ }_F{rﬁﬂ%xa\ﬂ}ﬂ& 89(a PR YSbak [ 182 Seiyi-4-AddBo-Ph&R))-meth-
@3ﬂlgﬁ%£ﬁmﬂfﬂ ﬁo‘HéH’i’}‘f‘“‘iPﬁ‘?m dazol e

) Rac-2-(tert-Butyl-diméthyl-silanyl)-4- [ (2-ethyl-6-fluorc-phenyl}-hydroxy-methyl |-

imidazole-1-sulfonic acid dimethylamide

Prepared in analogy to Example 44(a) from 1-(dimethylsulfamoyl }-imidazole, butyl
lithium and tert-butyldimethylsilyl chloride in tetrahydrofuran to afford 2-(tert-butyl-
dimethyl-silanyl)-imidazole- 1 -sulfonic acid dimethylamide, then treatment of this with
‘butyl lithium ana ?f"e"fﬁﬁ—'g—:ffﬁorbfben‘zia‘{[ﬁ?}?y‘ffé?ni‘etrﬂfydi‘oﬁfrﬁ. Whitecrystalline: -
solid. MS (ISP): 442.1 {[M+H]™).

d) 4-(2-Ethyl-6-fluoro-benzyl)-1H-imidazole

AMENDED SHEET




i
k4

O O Prepared in: =t0 Exanpl e 57(e) from
(tert-butyl-di nmeth i t)-4-1 (2, 6-
di et hyl - 4- phenoxy- phenyl ) - hydr oxy- net hyl ] -i m dazol e-
-sul fonic acid dinmethylamde, triethylsilane and
trifluoroacetic acid in dithloronethane in a pressure
tube at 100 C for 16 h. White crystalline solid. M
(1SP): 307.3 ([MrH t). Exanple 80
4- (2, 6-Diethyl -3-phenoxy-benzyl)-1 H i m dazole .
71y ] D SHEET t2i 3t 72Q0 PAMD ' Pear t ecf
;1 }ESG E~2dd7(c)50441' -73- N Prepared in
0 Exanple 72(a)-(b) from _ :
uor o- 3- net hoxybenzal dehyde, N butyl am ne and
esul phonic acid in toluene, then treatnent
equi val ents of ethyl magnesi um brom de and
manganese(l1) chloride in t et rahydr of uran and et her

d n.silical gel. then.

e e
dtimdr6- ﬂ-mraf}éﬂeogyhvéroa@mph}é -mgifagol - pulbyni¢ xedhdimeatihylamide,
tWefthsH{}%r%l:lQﬁﬁ&)&bgcegé%lg in ggﬂggngéflgnﬁ%? g%%&ﬁe %e at 100 °C for
no

: r sieves ein
Nl ity st oo VS 10P1 206 5§ Pl B0
2-(tent-butyl -di net hyl - S|Ianylﬁ-|n1dazole | -sul fonic
acid dlnethylanlde and bdEHPPEPhi um i n

an atment with
‘{& é?)ﬁ%fﬁ "é1°§}‘i ‘“—W’rﬁgd ‘g’é‘é]ﬁ c acid in
d|chloronethane in a pressure tube at 100 C for 16

h. Wrint® crystalline solid. M5 (ISP): 307.4 ([ MtH +).
21 #1 . 7?7 AMENDED SHEET 74 CLAIMS 1. The use

)>I

o) unds of fornula I

!

a) 2,6-Diethyl-4-phenoxy-benzaldehyde

To a solution of 1.50 g (8.42 mmol) 2,6-diethyl-4-hydroxy-benzaldehyde in 60 m!
dichloromethane were added 1.64 g (13.5 mmol) phenylboronic acid, 2.29 g (12.6 mmol}
copper(Il) 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 I N aqueous hydrochloric acid, the phases were separated,

and the organic phase was dried over Na,SO,, filtered and concentrated in vacuo. The

AMENDED SHEET




(R RNRZ | A =wherein R is hydrogen,
jen, | ower al kyl, | @&y Ry Ry, hydr oxy, phenyl,
S-phenyl or O phenyl, which are optionally
substituted by | ower al koxy or hal ogen, or is
benzyl oxy, C(O O lower al®y}l, cycloalkyl, or is
| ower al kyl or |ower al koxy substituted by hal ogen;
A« is aryl or' heteroaryl, selected fron1the group
r%genzo e% k)g%ﬁ?c{ b}gﬁtﬂaﬁﬂg fgtr)xgaﬁéz?%%@){ (’6311%19%’ ée'l }ﬂ(y QCetate/riﬁtane gradient) -
tg Hfordries4i gﬂ(dé%é nﬁlémttiﬂy chmpouededn xsilhwe pxlhﬁiNb@% (CDCls): 1,22 (61,
O 0 I r e %l AQEY, 7.39
oA 1 (AIPHRTB) %o oS o, | K@gH, BladD)er 2PlaR )

Fé opti oh t1tuted by hal ogen;
Cﬁi(ﬁ Ao S el Ho s, TR aIkyI nis 1, 2,3 or 4; and
their pharmaceutically active salts, racenic

b')nRéEQ[(@ét Bﬁﬂzﬁﬁ%&ﬁﬁ[sﬁmﬂpﬁl @B i SIOJTBL A bt DI 6xy- |
for th nmedi canents for the

h o1l m’““e di sorder, attention
def|C|t hyperact|V|ty dlsorder stress- related
di sorders,; schi zophreni a, neurological di seases,
Par ki nsol di sease, neurodegenerative disorders,
Al zhei nef's. di sease, epil epsy, mgrai ne and
_di sorders such as eating disorders,
i&betic conpl i cati ons, obesity,
i dema, disorders of energy consunption and
ation, disorders and mal function of body
tenpefature honeostasis, disorders of sleep and
ci.rcadi an rhyt hm wherein the term | ower al kyl "
- t es a saturated straight- or branched-chain
up containing from1 to 7 carbon atoms, and

gcl rlllh Qr%lg&{qeéﬁ‘méhé’&ﬁﬁ) é!})ﬁolxydlm ?lglgﬁﬁ‘n@l)girnﬂﬁ&ole, butyl

due tura str

H@hxancmﬁertdhmldnngqt}@dplybdﬁ@raqiwmgtrwéwfqrav & aif?czzéﬂb(éﬁt-buwl-
eﬁﬁls gpigx I\é\gfrngfﬂzb]% 1%1%81’&%@1&’&%@:‘%%&& %n@?e‘aﬂher& of th1s with

to conpounds formul a
butyl e e and RsGy flief 1+ Brdeppxy- qup]égg@e ghtgtrélpydp@fura/rRWhlte

lievenial iy (1send4Re (isipydy ogen. 3. The use
‘g%%ordlné to E a?n12 (&hefﬂfa t he compounds are

rac-4-(l -phenyl-butyl)-IHimdazole
& aced: blet(24f JHean e, B&&Wli)ﬁﬂhmﬁdle | Hi nmi dazol e

HNY,

/]\\_/
s
Cr

Prepared in analogy to Example 57(e) from rac—z-(tert-bu’tyl—dimethyl—éilanyl)-4—[(2,6—

diethyl-4-phenoxy-phenyl)-hydroxy-methyl]-imidazole-1-sulfonic acid dimethylamide,
triethylsilane and triftuoroacetic acid in dichloromethane in a pressure tube at 100 °C for
16 h. White crys:talline solid. MS (ISP): 307.3 ([M+H]™. _ -

Example 80

4-(2,6-Diethyl-3-phenoxy-benzyl}-1H-imidazole

AMENDED SHEET




:.%ppyl] 1H i m dazol e

=4-[1-(3,5-difluoro- pbeﬁ:
7050441 f'rtr tecdll
rac-4-(1-pheny| propyl)-1Him azol e rac- 4- [I-
(2-fluoro-phenyl)-propyl] -1Him dazol e
rac-4-fl-(3-fluoro-phenyl)spropyl]-1Hi m dazol e
rac-4-(1-phenyl-ethyl) -1Him dazole rac-4- [I-
(3-fluoro-phenyl) -ethyl] -1Him dazole rac-4- [I-
_ (2 3 gktluoro pbenyl) -ethyl] -1Him dazole. rac-4- |
I fluoro-phenyl)-propyl] -1 Himdazole
5 (1 ne hyl - | -.phenyl - et hyl) -1FL|n1dazoIe

-acetate or 4- '
(R 2, 3-Di fl uoro-phenyl) - ethyl] 1H—|n1dazole 4.
The. us*ccordl ng to conmpounds of formula | in claim.

1, whe n Aryl is phenyl and R/R and R2 are
hydrogen- 5. The use according to claim4, wherein
t he conpounds are

e TR UK PrhE Gak ) Tt AT L PR benatdetyde, -

MuylzmBredindet tohlenbefphon) ¢ dbH iontldezo tten tidetnoait diithe equivalents of
e?l'})(}éx neg ug&e g‘%r?l?g AT ﬁ%ngﬁna‘se Ifaﬁgmﬁz in tetrahydrofuran and ether

fpll ()’Qecﬁ:\}dqhmnhbpgnatpbn py bilicdl jgel, thied alzegjneznt #ith énpyt tribpomide in

g§ tetrane azo
1 someeﬂl)@ﬁ@at@eﬁﬁz o ecalapsipyep @I@ﬁkm’r@me md(cillctrphythane then

J’%Himomﬁin% then in ana#()f?r t%gaﬁamﬁ)l)e 79S_|_ trea ment W1th fhenylboronic .

tréembeidilY R E}?éﬂa}edtzn(téﬂt 'Hultﬁ%ﬁ’ﬂn@thﬁi-sﬂanyl) umdazole I-sulfonic acid

2-cycl opropyl - hyl - benzyl H i m dazole 4-
imetliylamdep kawn Wéﬁtzgflm mfmnp #dfhyw reatment with

ieltgtsBi nA 1A 8 BYdeiP 8 Y Nichiokhh EhARARL Pressure tube at 100 °C for
16 h. White crystalline solid. MS (ISP): 307.4 ([M+H]").

AMENDED SHEET




4- bi phenyl -2-yl nethyl -1 H i m dazol e
4- (2, 6-di et hyl - 4- net hoxy- benzyl)-1 Him dazole 4-
(2, 6-di ethyl - 3-met hoxy- beryayl )-1 Hi m dazol e
4=bi p- henyl - 3-yl mef hyl =TR4! idazole - 4- (4-ethoxy-2,
6-di et hyl -benzyl) - | Himdazole
4- (4-benzyl oxy- 2, 6-di et hytp gyl )-1 H i m dazol e
4-(3-etho)c y-2,6-diethyl-benzyl)- | Hinidazole 2
AMENDED SHEET 12yt 12007' Printed 10/" 1 2/2Z)07 .
1. TidBPoNBpRmdZ000aRA441 - 76-
4-(2-ethyl-6-fluoro-benzyl)- 1 Himdazole
4- (2, 6-di et hyl -4- pheEexyqbenzyI) 1H i m dazol e or
~ 4-(2, 6-di ethyl -3-pheno é@e@gyl)-lkklnldazole , 6.
The use accor drng X ds of formula | in claim
1, wherein Aryl 2 7. The use according to
clai m 6, wherein the conpoundsIare
4- napht hal en- 2-yl net hyl -1 Hi m dazol e or
wherein I ac- 4- (1 - napht hal en-1-yl -ethyl ) -1 Hi m dazole. 8. The
use_according . to c&ggounds of formula | in claiml,

uFesen helqeen, lower glierly loisr alkoxp, Dydroxy, phepd, Sigkeny! or
@%ﬁ@fyd hwhthtaft $phihale ’suly&\xﬁﬁl&%'b? 1&%‘? aﬁc@f%l}ﬁgﬂéenaf)ﬁs 'tr)enzyloxy,

br omp- benzof ur an- 7=yl net hyl ) - 1-'i m dazol e

(21@53@ AowFah cyelsalarbon s loverialiyherdewe alkegy subsigutedlay halogen;

Ar ﬁ%ﬂroﬁlheﬂé}oirﬂ GRRRA WRESHO brofPE Rk ithel of bﬁbn?ﬂ ﬂéﬂ?ﬁh%l pyndmyl
wher ei n f |s dlhydro enzof uran- 7yl .

Qﬂ%ﬂﬁqﬂqkfﬁy prrofratyl oniverelvh t he compound i s
R!/RY e {nag:r&n&'nﬂy €6 e@&r&lﬁgr %rrﬁf@gez, %Jd.ﬂﬁ& Myddr alkyl 'iﬂvfgi’ éﬂbﬁf or are

he use accordi ng to COITpOUﬂ s of fornu
Hﬁe%ﬁ'l RF enzylnwhigh e oprapplly subgiimted by kajogen;
R? is hydrogen or lower alkyl;

n is1,2, 3 or4;

and their pharmaceutically active salts, racemic mixtures, enantiomers, optical isomers and tautomeric
forms for the preparation of medicaments for the treatment of depression, bipolar disorder, attention
deficit hyperactivity disorder, stress-related disorders, schizophrenia, neurological diseases,
Parkinson's disease, nenrodegenerative disorders, Alzheimer's disease, epilepsy, mig—aine 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 sleép and circadian rhythm, wherein the term “lower alkyl” denotes a
saturated straight— or branched—chain group containing from 1 to 7 carbon atoms, and wherein the
term “lower alkoxy” denotes a group where the alkyl residue is a saturated straight- or branched—

chain group containing from 1 to 7 carbon atoms and which is attached via an oxygen atom.

2. The use according to compounds of formula I in claim 1, wherein Aryl is phenyl, at 1easf one of R
/RY is lower alkyl and R? is hydrogen.

3. The use according to claim 2, wherein the compounds are
" rac-4-(1-phenyl-butyl)}-IH-imidazole
rac-4-[I-(2-fluoro-phenyl)ethyl {H-imidazole ~
rac—4—[1—(3,5'-diﬂuoro-phenyl)—propyl]-lH-imjdazble ,



he use according to of formula I in
m 1, wherein Aryl i i . 14. Conpounds of
formula |I-A described inclaiml, R RN NIA:3
AVENDED SHEET i 2 k |1200% Prided 10/1,212dd7" CLNMSPA
V1D EP26d7(15Q441 -77 whefgin at |east one of RfR
is |ower alkyl, wherein the conpounds are
rac- 4- (1- phenyl -butyl)-1 Him dazole rac-4- (I-
(2-fluoro-phenyl) -ethyl] -1 Himdazole rac-4- [ 1
rac-4-gl-phefivt-peeny é Phemydagclepropyl ] - | Hinidazol e
rdcdLf ft{4- hu@ﬁe@/ }?[}99 1? 1f- 1|ﬁlilﬂ££anZO| e

S AP M >ooraw§ﬂ§h; PGB 1 1 | m dazol o
rmﬁm{Hpb&ﬂ@héﬂﬁLHﬁ%ﬁ@&ﬁ@ﬁF#In1daZO|e rac-4- [

| H i nmi dazol 4-
A P YL eI e*w‘ffn“%**n*d?ﬁl’e e davo e
rcgtl kri?—{i diflyopo-ph emfl] e i}’ - éﬁgdpy propyl] - :
rd -] P T8z @ r @ heryl)-prdpl=1H L idazole

53&%&}%@?5&? sff*#hrlﬁfmﬁl el b el e m 1 N
ayiie)-&i (A 3t hid ugonptoanyh setlayt b 1H-imidazole.

4- (4- met hoxy- 2, 3-di net hyl - benzyl )- I H i m dazol e
4-(2-chl oro- 6- fluoro benzyl)-1H i m dazol e

4- (2zetitise QC&S%IH nhs ofifohlhhHII dazol.e 1, wherein Aryl
4-(2- cycl r.opyl eth | -benzyl)-1H i m dazol e
lsmf{esyl(azn PorB@ %éﬁ‘oiwgogﬁénzyl] 1Hi m dazol e

5. The use :i‘ccord_ing to claim 4, wherein the compouhds are
4-(4-methoxy-2,3-dimethyl-benzyl }-1H-imidazole
4-(2-chloro-6-fluoro-benzyl)- 1H-imidazole
4-(2,3-dimethyl-benzyl)-1H-imidazole; Detomidine
4-(2,6-diethyl-benzyl)- 1H-imidazole
.4-(2-bromo—benzyl)-1H—i_r‘nidaiole -
4—(2,6~dim_ethyl»benzyl)‘-1H~imidazole
4—benzjrl- 1H-imidazole - 4
4-(2,3,5,6-tetramethyl-benzyl)- 1H-imidazole or
4A(2 6-di’chloro—benéyl)—1‘H—imidazole
4-(2-ethyi-6-methyl-benzyl)-1H-imidazole
4r(2»cyciopropyl -6-ethyl-benzyl)-1H- 1m1dazolc
4-[3-(4-chloro-phenoxy)-benzyl] -1 H-imidazole
4-(2-chloro-6-ethyl-benzyl}-1H-imidazole
4-biphenyl-2-ylmethyl-1H-imidazole
4-(2,6-diethyl-4-methoxy-benzyl)-1H-imidazole
4-(2,6-diethyl-3-methoxy-benzyl)- 1H-imidazole
4-Bpiphenyl-3-ylmethyl- TH-imidazole
4-(4-ethoxy-2,6-diethyl-benzyl)-1H-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)-1H-1midazole
4-(3-ethoxy-2,6-diethyl-benzyl)-1H-imidazole
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chl or o- 6- et hyl - ben i dazol e

phenyl - 2-yl met hyl - e  4-(2,

et hyl - 4- n1ethoxy ben H i m dazol e

4- (2, 6-di et hyl - 3- net hoxy- benzyl) -1 Himdazol e
4- bi phenyl - 3-yl net hyl -1 H7gu dazol e

4- (4- et hoxy- 2, 6-di et hyl - benzyl )-1Hi m dazol e

4- (4- benzyl oxy- 2, 6-di et hyl -benzyl)-1 H i m dazol e

4(2(5‘&%%91 bic? ?e[f;mg; qgﬂ%ldgﬁ%?gyl )-1H i mi dazol e

enzyl)-1 Himdazole -
MGZ@d@t}wlétmmm ptreploxyi-bewlaydly - 1H-i mi dazole or . or -

t -1H i m dazol e. 2f~;
44(2%%8%@)&% e PRERe e e, 2 20Q7 GLVSPAMD

- EP2QQr050441' . -78 16. g%#dgﬂg_tgl parat on of
conpduhls UIFACEY PRIt CPmRE Iy Iclrl& Hp aw
1pﬁgg§§§es conprise e) catalytically hydrogenatlng a
conpound of formula R2 MNA'NH R, . (R Ay~ |

with Pd/C, 'H2 to a conpound of formila R N4NH (R"
AM | -71 The use according to claim 6, wherein the compounds are

4-naphthalen-2-ylmethyl- 1H-imidazole or
rac-4-(1-naphthalen-1-yl-ethyl)-1H-imidazole.

8. The use according to compounds of formula I in claim 1, Wherein Axyl

is benzofuran-7-yl.
9. The use according to claims, wherein the compounds are
4-(5-bromo-benzofuran-7-ylmethyl)-1-imidazole or

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

10. The use according to compounds of formula I in claim 1, wherein

Aryl is dihydrobenzofuran-7yl.

11. The use according to claim 10, wherein the compound is

4-(2,3-dihydro-benzofuran-7-ylmethyl)-1-imidazole.

- 12. The use according to compounds of formula I in claim 1, wherein

Aryl is pyrazolyl.

13. The use according to compounds of formula I in claim 1, wherein

Aryl is pyridinyl.

14. Compotinds of formula I-A described in claim 1,

AMENDED SHEET




is alkyl and R
1 ‘f) reducing a
R Aryl VIl wth
CF3C2H and Et3SiH to a conpound of fornmul a AVMENDED
SHEET 12(11!2(c)D Pr in- 1§t12(2007 CLMSPAME7 1
P2007050441 -79 R2 NNH (R)" Aryl 1-2 wherein R
|s hydrogen, and R, R2 and n are as descri bed above,
g) .catal yt| qal ly. hyd

r ogenat ng nd_of
e RO R weeﬂé?% AR ST TRABEEC, 1o
r&@4—@1%@fﬂ@%ﬂ@d)‘3ﬁ{f1ﬁﬁ&ﬂﬂo& NNH RL (R~ Aryl I- |

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

- rac-4- [1-(3,5-difluoro- phenyl) propylj- IH 1m1dazole

rac-4-(1- phenyl propyl} 1H-imidazole 7
rac-4-[1-(2-fluoro-phenyl)-propyl]-1H-imidazole
rac-4-{1-(3-fluoro-phenyl)-propyl]-1H- imidazole
rac-4-{ 1-(3-fluoro-phenyl)-ethyl] - 1H- mndazoie '
1-(2,3- difluoro- -phenyl)-ethyl]-1H-imidazole

rac-4-[1-(2,3-difluoro-phenyl}- propyl] 1H-imidazole or

IEIC*

(
-
[
rac-4-(1- phenyi ethyl) 1H-imidazole
[t
-
(

4-[(R)-1-(2,3-dDifluoro- phenyl)-ethyl]-1H- 1m1dazol¢

15. Compounds of formula I-B described in claim 1

wherein the compounds are ‘
4-(4-methoxy-2,3-dimethyl-benzyl)- 1H-imidazole
4—(Z—Chlo'ro—ﬁ—ﬂuoro-benzﬂ)—_1I-I—imidazole
4-(2-ethyl-6-methyl-benzyl)-1H-imidazole
4-(2-cyclopropyl-6-ethyl-benzyl)-1H-imidazole
4-[3-(4-chloro-phenoxy)-benzyl]-1H-imidazole
4-(2-chloro-6-ethyl-benzyl)-1H-imidazole
4-biphenyl-2-ylmethyl-1H-imidazole
4-(2,6-diethyl-4-methoxy-benzyl)-1H-imidazole
4-(2,6-diethyl-3-methoxy-benzyl) - 1H-imidazole
4-biphenyl-3-ylmethyl- 1H-imidazole
4-(4-ethoxy-2,6-diethyl-benzyl)-1H-imidazole
4-(4-benzyloxy-2,6-diethyl-benzyl)- 1 H-imidazole

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

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

AMENDED SHEET




in R is.-lower alk
i bed above, or h) %i ng a conpound of-
la \J/~ Si_ O NNS, - (Rn Ayl IV
AVENDED SHEET 4~f 1-1(200; Priri#ed 1df12/2067
G.I| I SPAMD; 200705d40 -80r8w th hydrochloric acid to
a conpound of formula N\NH RZ (R" Aryl 1-5

wherein R, R2 and n are as described above, or e)

NS AR B AR

1, which processes comprise

.R2 and n. are as

-e) catalytically hydroge'nati'ng a compound of formula

with Pd/C, H,

to a compound of formula

I-1
wherein R" is an alkenyl group, R' is alkyl and R, R* and n are as described above, or

f} reducing a compound of formula

with CF;CO,H and EtsSiH

to a compound of formula

AMENDED SHEET




JP N-N-8-N RR N\ ~~~AA~~ryry~'11/1

wherein R is | ower=aliRyEEYSr benzyl optionally

ituted by hal ogen, R, d n are as described
above and Xi s hal ogen, foll owed by deprotection with
hydrochloric acid to a compp-urrd of ftrr ntha ~7{z0
7 AMENDED SHEET GLMSPAMD EP200711504QL_ Prilited
,-10112/200'7 -81 NNH R R 2 IR~ Aryl 1-4

~wherein R R2 and n-are as. descriMed above, or f) :

- deprotecting a conpound of for a Nt NBn Ra X NN
R* XIl with sodiumin amoni a ~Qy catalytic
hydrogenati.on with Pd/C, H2 tg_a conpound of fornmula

(R)~
1-2

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

g) catalytically hydrogenating a compound of formula

2

R

HO NﬁLNH'

with PA/C, H,

toa compoﬁnd of formula

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

h) deprotecting a compound of formula

AMENDED SHEET




i RaARe 1T NNR 1 in Ra, Ro and R are
gen, l-ower al kyl o or Q) reacting a
und of formula H~~ Al kO xiv with two
equi valents of a Gignard reagent of formula Mdr
IR)" Aryl I X to a conpggnd of fornmula g AVENDED
SHEET 12#i #12D0 Printed. 10/ 12/2007 CLMSPACV p

EP20070& -n - 8 2 ( R) n 1-7 wherein Ris
al.ogen, |ower alkyl, |ower alkoxy, or

phé"h@ 8&?8 TH- gs descri bed above, or h)

catcaiydmpzainldwflﬁytdmgenatl ng a conpound of formula

dRz (Ryn Aryl N NH HO Aryl (R),\nl? with Pd/C, H2
to a conmpound of fornula

2

R

NS
I-5

wherein R, R? and n are as described above, or

¢) alkylating a compound of formula

IV
with R'X

te a compound of formula

* XV

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

as described above and X is halogen, followed by deprotection

with hydrochloric acid
toa t‘bﬁ’p’ﬁ’tﬁr& of foromuta - —
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R~ Aryl NH Aryl - wherein Ris
‘ogen, | ower al kyl, EkEgxy or phenyl and n
s descri bed above, reduci ng a conpound of
formul a AMENDED SHEET 12/i.1200 Printed 10C 2C2007
CLMSPAMD EP. 200705u44 Er.-8483 tBu Si HO N~ N S- N
RR (R Aryi xv with Pd/C, H2 or with CF3CO2H and
Et3SiH to a conmpound of formula NW\NH RZ (R) Aryi
1.5 wherein R is hydrogen, and R, R2 and n are as
descri bed above, or 1) deprothectNthg a conmpound of
fornula tBu Si Ho NJ N S-pk R

- (R}

wherein R, R? and n are as described above, or

f} deprotecting a compound of formula

X1
-with sodium in ammonia or by catalytic hydrogenation with Pd/C, H,
to a compound of formula '

N7 NH

| R™ 16
wherein R?, R” and R® are hydrogen, lower alkyl or phenyl, or

g) reacting a compound of formula

2

H R

(N

\

N~ o
AlkO XIV

with two equivalents of a Grignard reagent of formula

Mgor

to a compound of formula

AMENDED SHEET




C . presence an al cohol
Ormul a- ALkOH to a &t ef formula N*NH Al kO
[ / p- wherein T ower al koxy, and R,
R2 and n are as descri bed above, and, if desired,
N converting the conmpounds olpai ned into
' phar maceutically acceptable acid addition salts. 17
AVENDED SHEET f2fif23)7 84 . 17. A nedi canent
cont ai ning one or nore conpounds of @rnula | as
claimed in clainl for the eat nent of depr essi on,
bi pol ar di sorder, -attq | e |CNFKhMperact|V|ty
di sorder, stress-related d $5=/Schi zophreni a,
neurological di seases, ParKi , di sease,
neur odegener ati ve di sorders,HQ, Nrer' s di sease,
epi |l epsy, m graine and netabo sorders, eating
di sorders, diabetes, diabetic canmplications, obesity,
dysl i pi dem a, disorders of energyFﬁonsunption and
assinilation disorders and nalfh ttidﬂ of body

er at oneo Si s d|s ars o .
5@?5%‘#%%%7 ge%1ﬂ¥85§ nbnveacco }w?%ag Bifis
17damnbaiﬂmmgcmne or nore conpounds as clalned in
claim1l1 for the treatnent of depression, psychosis,
Par ki nson' s di sease, anxiety and attention deficit
hy peradyiialy pydiogorteg a (oxBRD)nd of formula

2

R

with Pd/C, H;

to a compound of formuila

®h 18

wherein R is hydrogen, lower alkyl, lower alkoxy or phenyl and 1 is as described above,
or

k) reducing a compound of formula
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with Pd/C, H; or with CF;CO,H and Et;SiH

to a compound of formula

15
wherein R'is hydrogen, and R, R” and n are as described above, or
1) deprotecting a compound of fo‘rmuia

tBu

with hydrochlofic acid in the presence an alcohol of formula AIKOH

to a compound of formula

wherein AIkO is lower alkoxy, and R, R? and n are as described above, and, if desired; -
converting the compounds obtained into pharmaceutically acceptable acid addition

salts.
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17. A medicament containing one or more compounds of formulal as claimed in -‘
claim1 for the treatment of depression, bipolar disorder, attention deficit hyperactivity
disorder, stress-related disorders, schizophremnia, neurological- diseases, Parkinson’s
disease, neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine and
metabolic disorders, eating disorders, diabetes, diabetic compiicatibns, obesity,
dyslipidemia, disorders of energy consumption and assimilation, disorders and

malfunction of body temperature homeostasis, djs;orders of sleep and circadian rhythm.

18. A medicament according fo claim 17 containing one or more compounds as
claimed in claim 1 for the treatment of depression, psychosis, Parkinson's discase, anxiety and

attention deficit hyperactivity disorder (ADHD).



