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WD 2007/ 085558PCT/ EP2007/ 050444 -1- USE COF
2-1 M DAZOLES FOR THE TREATMENT OF CNS DI SORDERS The

WO 0%?5?38 invention relates to the use of Co"'pﬂt%lﬁﬂ?zoﬁ%osmm
ritrum

ormula | AwN1 (R wherein Riis hydrogen

hydroxy, |ower alkyl, |ower drkoxy, hal ogen, nitro,
5am no or | ower al kyl substituted by hal ogen; R2is
hydrogen, hydroxy or lower alkyl; Xis N and Yis CH or
CH2 or CHIlower alkyl or Xis CHand Yis N, Qs CH2,

0, NH, N-alkyl or N-SOral kyl or N SO02-toluen-4-y1; 10
Ws CH2 or a bond m n are independently from one

anot \ an. 2.0 : , 0

not; the dotted |lines nmay each be independent
T}?éagre?eﬂi’{n*%gﬁti ongs t8Fthé‘&ée’qf%ém%gn&s"of‘fl;‘ﬁﬁ&l%I

pharmaceuts cally active salts, racemc m xtures,

enantioners, optical isomers agd-Yautoneric forms of

conmpounds of formula |I for thefjpreparation of

medi canents for the treatneq% epressi on, anxiety

di sorders, bipolar disorder,|attention deficit

hyperactivity di sorder tress-retated di sorders,
@

psychoti c di sordersst,s S schi zgphreni a,

neur ol ogi cal diseggés as _Parkihnson's 20 di sease,

neur odegener ati ve di sordérs @uch as ;A zheiner's

di sease, epil epsy, mgraine, hypertension, substance
wh@stiBe and netabol i ¢ disorders such as eating

R1 S GE H3drd gerd idneh ERydr&k A Rk QIS0 Todr Giidok P HiogBR &b Y
dysl i pl dem a, disorders of energy consunption and

assiaminger yer gllybsubsigyithy kdedcinct i on of body
R%ennghﬁhggghh @ﬁg§5§§h§xa§5§orders of sleep and
circadian rhyt hm ~and 25 cardi ovascul ar di sorders.
X is N and Yis'CH or CH; or CH-lower alkyl or
X isCH and Yis N;
Q is CHa, O, NH, N-alkyl or N-SO;-alkyl or N-SO;-toluen-4-yl;
W 1s CH; or a bond
m,

n are independently from one another 1, 2 or 3; when m is 2 or 3, R* may

be the same or not; when nis 2 or 3, R! may be the same or not;

the dotted lines may each be independently from one another a bond or not;

and to their pharmaceutically active salts, racemic mixtures, enantiomers, optical
1somers and tautomeric forms of compounds of formula I for the preparation of
medicaments for the treatment of depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic
disorders such as schizophrenia, neurological diseases such as Parkinson’s
disease, neurodegenerative disorders such as Alzheimer’s disease, epilepsy,
migraine, hypertension, substance abuse and metabolic disorders such as eating
disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of
energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and

cardiovascular disorders.
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WD 20071085558PCT/ E1' 2007/ 050444 - 2 - Sone of the
conpounds disclosed in fornmula I are known conpounds,

wo SRsesssked for exanple in the bel ow menti onedpcy/Ep2007/050444

references, or are disclosed in public chem cal
Ilbrarl es. Con'pounds of exan'plzes 1- 14, 26 - 55 and

are. new. een. found, that, the conpou
of f%%% FC%‘E%“% nggﬁfgo ﬁﬁ? m f%?‘ﬂ} algrakn gy ‘FCFEE‘EJ“%S described
fo I@mﬁpiaas@@bamdmeﬁﬁ@wd%ﬁre(@%aﬁam desResd il gublit Biemical

hltrgg?sopampﬁun%?%ﬁm ﬁ@ Zg enl ﬁg& nes e

hi st B §den Fbavd tHHP gfetcaﬁipdhﬁhse(sf f@ﬁmﬁﬁll hatd Ao ditieitbto
in the central and peripheral nervous syfstem [1].

theteacs 2misRposi e dseenters (A GAR ) gspreiplly 195 TAKE
degrpekadlheRalShdn@ih MKE(safck&iin rﬁr@@ﬁ@k@{n@ dpiskphlrine,

regul ated. An_inbalance in the 10 [evel.s of b|o eni_c

dopsHes hisanunsyplay émpBertanid lshas MuEo Frsmyifiers &) Eh@rceratra
mprzle hEfNESvORk SYRERT [ 1MBIMEigh thetiOaH Cabrag e kil @meu

A second cl ass _ of endo enous, ani ne . conpounds,
dftgrf@a on and revptakeafier melraspare tgh)y Teyiater; An impalansran (he,

leVdid &F ibRn ! ASH LR knBivA 96 Bé Fespoil RS0 @I b rain
structure, netabolism and subcellular |ocalization.

ﬁmﬁféonnmdeﬁm%@aﬁlqlw%w@t@s&ﬁeﬂyﬁéwﬂ%m 15

eﬂdbgm@%ﬁ%%wd&@ Ak B6 calR0drdch 8RS BT RS SRAMcahily
the mammmal i an. nervous system at_generally | ower

OYeEHR Wéthtﬂ%@‘aﬁawca’s@%%m yPipgergarding stestyre]metabolismpqd ¢
tric
T8 Hodifitapn Te PASThIELrdipl Y pRUBIARYEMAL |
tryroamotetaat ocmpdnimeg RAd thdyeraptesmt inthededrhmiatian nervous
eractivit r,.d ne headach
syt erally e REE Pl s bR RIE I S6 S et ng
di SﬁredeTySreE&aﬁd:n has been Bakedtol \mngut psr}:ﬁhmfﬁ@e-ch@:esm like
£cC tors
schREoR bR and DRt LA o TP P A oRRARS fiihgn deficiy
h}ipmahhgty%&rdér hiigf&lhl& MdhﬁhEIMklﬂl mﬂfmdif 1§ea[se],@xf1|isizinTM.ce abuse
CCcordin al macol ogl ca e ects o wer e
a“@ grt‘%f tgggi'egl at ed thrgugh the well known
rracfhnlr raedsryg @iure] CT@—Sﬁd:dli@d regéptéuis ﬁgg ohly heen Egmthdasm& uah!ﬁﬁr
tri t hel ase 1.N 1tln e aKe
ongnaff il bidafRRY A miRdiRe biidn bl o HRBANS
andtHst, rﬂ:&hmaIEf[ ]ge ,1V]. dwcaidange dlfﬁp}gtﬁnﬁécﬂ@gi&dl yfcfebMtstdf"ltAse
nt nt i cat | sSev rrs o
wirg Feyed o TpetiS iR R weh NG BodoBadt Braal Fangsl or s
bidd %Aﬂdﬁﬂl de:sZ b¥ éﬂther'lﬂgiggmrtﬁelﬁreﬂéé& igahieis g Itl[bufkt&ﬁpfak% gr by
I NCl udl . seudaogene es .kn
oA h (hOE BTG S er 0. BlAR e ew ghmisas
sighMidafilNwith téﬁ@fe&erlﬁt\ﬁﬁéﬂnﬂga@oreefm%rbﬁﬁemi{%@a a6wdl ﬁinﬁlﬁy 1
and are | ocated, next to n the
of TR e S Bie St m%%rsmml?f P Reelar
TAAR adric nsﬁumgtcgtmﬁmgeymh@@oegeﬂ Qfd |16 Re@uemivRed W th
ore sim arlt co r's
m&ﬁ#}%ﬂ?ﬁ%ﬁ@ﬁ&ﬁw alé@i &f@&eéﬁp i"?{ﬁ‘t‘mt‘%%%%g @eff:nﬂor s
exteptioh ! DASR2 3ndinstii mﬁbn}szﬁbf 881ddaRd nlext, td4heh Jtﬁéﬁsn it

in the first subcl f_ four, genes hi ghl y
SARE FRERASAMIE SRR - Y&geﬂ%%%lﬁ&l%nsgiﬂ% %W%Rt@f

oeTANRlagYdetnc@esith MOh 20T OBERIBRGHATBRORHABA4¢4
comparison and pharmacological data suggest that these receptors form three
distinct subfamilies [7,14]. TAARI is in the first subclass of four genes (TAARI-

4) highly conserved between human and rodents. TAs activate TAARI via Guis.
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- 3 - Dysregulation of TAs was shown to contribute to
the aetiology of various diseases |ike depression,

wo BGuyelass S, attention deficit hyperact|V|ty dp@ﬁ&ﬁgh%mﬂu44

subst ance abuse, Parkinson's di sease, mgraine
headache, eatlng di sorders, ﬁ@tabollc di sorders and

t herefore ands have hlgh ofential_ for the
DySTPRaeRt; W%Sﬁ% ¥ f sershut o tht aehiglogy 8F @riopRer

dis€asés ke @aphebsdre @93&;1110&19 akteRfi P8dficithEpkieigdaraiout
trace an1n assocl ated rece tors ef er ences used
supSRNEG AP US| aﬁﬂ%ﬁ%% jseage, (iZENGIGHIaReCEIR HHEMRIEBer s.

m'efthH@é’x@&ﬁ@ﬁs%hd 1Bk OFAMRM Gi8ar dbtha@&high Hoti@ialior the
Bloow1 F.E., Landis, S.C., Roberts, J.L, and

tf@?ﬂ’ﬁe%(’ftb?@e ieeS) | pp. 193-234, Acadenmic Press:
2V 8erefMld. thed® altir6Adlin®eres] to (2B th@%ﬁ@ﬁ[e@@e ﬁnﬂlt trace amine

treat nent approaches to depression. Nat. Rev.
akRAIREE EGCEPLOTS. 343-351; 3Carlsson, A et at (2001)

I nteractions between nonoam nes, gl utamate, and GABA
RéfBteRc&GREEOPOr eni a: neM/evidence Annu. Rev

Phannacol, Toxicol_. 41,237-260; 4Tuite, P. and Riss,
13, Deadgnp kewddtotudi-Bl. 6itenNeusorap paitisen idiwedaned)

trmeﬁen&f(z%ﬂh) [EOR 08 d MMIE BRSO m FXBET An N BRL., Roberts, J.L, and
Investl 335-1352, 5Castell anos, F. X and

5 R D008 R A BAtie PERat t oot | on-

2 defW@hﬁ /MXP%@EMH\M tyy ﬁq 0Pk AEAreh Wtréﬁﬁ{eﬁhaf; baches to
endophénot ypes. Neurosci. 3, 20 - 628;

6 UstgPFEssien. AééﬁdR@aNéll”e’Fa 2M34%é§ (1984), Trace Am nes

3an (tzirﬁ%nb mabihl. (DK ShicrattibRISIRR mbnoﬁﬁﬂeﬁgﬁn%atel\énd GABA
(2005). A renaissance in trace_am nes ins

no\ie BChippRremdginey evideaerd 4. Fvafpetierol. xwol 41 y237 260;
426 "ﬁﬁé, 28hd Riss, J. (2003) Recent developments in the pharmacological treatment

of Parkinson's disease. Fxpert Opin. Investig. Drugs 12, 1335-1352,

3 Castellanos, F.X. and Tannock, R. (2002) Neuroscience of attention-
deficit/hyperactivity disorder: the search for endophenotypes. Nat. Rev. Neurosci. 3,
617-628;

Usdin, E. and Sandler, M. eds. (1984), Trace Amines and the brain, Dekker;
Lindemann, L. and Hoener, M. (2005) A renaissance in trace amines inspired by a
novel GPCR family. Trends in Pharmacol. Sc. 26, 274-281;

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

9  Premont, R.T. et al. (2001) Following the trace of elusive amines. Proc. Natl. Acad.
Sci. U. 8. A. 98, 9474-9475;

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

11 McCormack, J.K. et ol (1986) Autoradiographic localization of tryptamine binding
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8Branchek, T.A. and Bl ackburn, T.P. (2003) Trace

am ne receptors as targets for 25novel therapeutics:
| egend, nmyth and fact. Cur. Opin. PhannacolL 3, 90-97;
9Prenont, R T. et at (2001) Follow ng the trace of

el usive amnes. Proc NatL Acady. Sci. U S. A 98,
9474-9475; 10 Mousseau, D.D. and Butterworth, R F.

L A by na g

M Cphieﬁﬁ&é&;ylahuh(e aﬁﬂ rdate(l MpnmP@mgm e@‘@pg depamine nptake and

ancogsBacEntiae hEMRRSe TR 25 R 160

194- ﬁﬁdemagﬁl Dyéﬂﬁzl (ROTB) I(racﬁaﬁa)mmqsm@d wteptonsform structurally and

- endogenous trace Lom n @t [
haoR RNk aEanT sapteBnies obROY Eplehl- B0picdlcbbrs Benomics 85,
i nhg7bidgar. Life Sci. 44, 1149- 1156; -4- 13 Parker, '

E.M and Cubeddu, LX (1988) Conparative effects of
anphet am ne, phenyl et hyl am ne and rel ated drugs on

_ b ¢ LA ?{e slﬁl'l%dlmgﬁpﬁgﬂlé},@d hpdiRke n&rzég% J¥oLied of formula T and the use of
indi'n arrn
cqmn@wgmf formudg 1 g0 31&5@53&“ ﬁ%ﬂﬂ%“ﬁgtaéi%”g‘ ai%‘c‘%‘ c mixtures,
eﬁ;ﬁ‘xbi% { 2 $pfiofl BoSdersi6r tdh @hleyicdntn fon tiei maml fagtu oftni edidaments
gs of navel G pr g@l n- cglug)ﬁ ed r ecﬁ_hg98 3rs‘f% egeptors,
faadho T meatol divasesgdated to 1% 8q Tedracy g dreger
?xh éc%%{ﬁb%ﬁﬁﬂg‘faﬂﬁﬁr BRVBL s@RRROMRGS1OL tHer Mahafatmend
. use of 'compounds of formula |and their
nRbRIMRetsdl0AL kymarod pleabt dneatitishe fisderiear KT ur es,

f%”t&&? & asThe hfaaéf Cbﬁl BBASs Siffofrilh OREfHecohQOITGE Ifrefentlon of
%e man ure 0 amsnts for thetreat nent

iileseasel as émcmpm; aveely disprders, binoE disozdd- affntian Gefiit
b %[vﬁ% G BE SRR lat di’so?t@&%' Dedyéh SHRMNVBES sichl dsi |Sd51ﬁzophren1a,

scon€ of- f'ornmu hei f manufact ure.

naﬁdlotga:abdlwsdsaudda&ii’arbnm digrageinguiderER e digpiders such as

BB R B, HER P o oo, b

diadiﬁ\asﬁ;rstmb as @ﬁn g|dusoedmsha§>g@h digbetie PRBLFAHIODS HPetinh fyslipidemia,
dﬁé rgiogr d 21[ tg) SQ3eEmidlise @éo%rg ghd Glatfunction of body
gr stress-rel ated di sorders,
tefeedtOte Iﬂ)rﬁi&cstasﬂﬁilsordm lof slecpsart Glispdire fi ghm, and cardiovascolar
neur ol ogi cal di seases such as. Parkinso dISFPg?
b et avteo o appdored TorneR AR s e PSR compounas of
fotnaRAsR radipligapsy a bindjngassay fonyracs @rmuaéwaa&mﬁ@é
abuse and netabolic dlsorders such as eating
di sor er Seferrged %glec%t?o%s usin %R?é oﬁﬁ?ﬁm’ ljhgEﬁi'itsélQSﬂl%areobeSI ty,
dysl i FEEM 5. sorde eriergy consunption and
d@g,ggsl@;hl PycBdtis, Eaﬂ;mmﬂissim arexlicty aed atém tom debigly hyperactivity
Qﬁiﬁ£§ homeost asis; disorders of sleep- and
?W%% hyt hm and cardi ovascul ar disorders. A
further object of the enbodi nents disclosed herein is
t he usg.Hfin dé R @6 60D deRdsprofidédaliemst af donggunds of formula I
radi ol igand in a binding assay for trace am ne
associ ated receptors. TheXpreferred indications using
t he conpounds of the disc ’os&e are depression,
psychosi s, Parki nson' syl selse, anxiety and attent__i on
deficit hyperactivi disor der\ (ADHD) . According to the
first aspect, th 28 ovilaed t he use of corrpounds
) >
of formJIaI(R)n (R)

wherein
R'is hydrogen, tritium, hydroxy, lower a[kyl Jower alkoxy, halogen, nitro, ammo or lower
alkyl substituted by halogen;
R2 is hydrogen, hydroxy or lower alkyl;



wherein R ishydrogen, tritium hydroxy, |ower alkyl,
| oner al koxy, halogen, nitro, amno or |ower alkyl
substituted by hal ogen; is hydrogen, hydroxy or | ower
alkyl; - 4a - Xis Nand#4d-is CH or CH2 or CH I ower
alkyl or Xis CHand Yis N, Qs CH2, 0, NH, N-alkyl,
N- S02-al kyl or N-S02-toluen-4-y1; is CH2 or a bond
m are i ndependent f r.om another 1, 2 or 3;
mhéﬁ mis 2mgfmgﬁsﬁébﬁﬁ&é%%mgﬂgkggﬁﬁggPrnot when n is
2 & 3, R may be thi Cspd YOI Njot the
dotted |inpes h be. indepe tly fr one
anot her 13551&%3?%,'}?-%1, grﬁﬁzﬂ(ﬂi@%? P“r}gﬁ F"Ffﬁ?,e@u Peal ly
actwve salts, racem & @Hrdbesd enantioners, optica
isonmers and tautoneric forns of conmpounds of fornula
| o Fhisdgpeedsaiaito Ancgiotiedi & aivk hen mdt2 erdeR’ may be the
t 1 eahd®ibt; @hebi ROl @B, @i SH/KlGTe saplbedd on deficit
hyperactjvity disorder, stress-related disorders,
pS Elwwﬁ*dclma? a@y epsh be mdenspdeapl Famione anoksF 8 Pel E et
di seases, Parkinson's di sease, neurodegenerative
- . disorders, Al zheinmer's disease, epilepsy, and eating .
and their gharmpcqutically st salte SacemicBRITeS: SRIRISITICER PP RS SoBHB 81d v
tautomerid Yotk Bf @& fFofhds 9f SARASK for &le ¥ GORIARELQ for A reatment

. .assimlation, disorders and nalfunction of body ]
of bipolay disgiderentigntionidebibRyparartyty disewien Eress tslated] disgpdean isychotic
disordersGoRigdiepd, febid¥Ral &%,@aﬂ&;&)@s%s@ﬁ&%@lﬂ‘oﬁ?ﬁ%ﬁ&ﬁﬁ!}erﬂ%oﬁm,

- 1s provided thé use of conpounds of formula | A Fr ,
Alzheimepnpdiscase, epilepsy, and eating disorders, diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumption'and assimilation, disorders and malfunction of body .

temperaturc homeostasis, disorders of sleep and circadian thythm.

According to a second aspect, there is provided the use of compounds of formula [A

N NH

RY); |

Q@ gp

‘wherein |

R'is hydrogen, tritium, hydroxy, lower alkyl, lower alkoxy, halogen or lower alkyl

substituted by halogen;
Q is CHyor O; | )
n’ “is 1,2 or 3; when n is 2 or 3, R" may be the same or not;

the dotted line may be a bond or not;
and their pharmaceutically active salts, racemic mixtures, enantiomers, optical isomers and
tautomeric forms of compounds of formula I for the preparation of medicaments for the treatment
of bipolar disorder, attention deficit -hyperactivity disorder, stress-related disorders, psychotic
disorders such as schizophrenia, nevrological diseases such as Parkinson’s disease,
neurodegenerative disorders such as Al__zheimerl’s disease, epilepsy, -eating disorders, diabetes,
diabetic complications, obesity, dyslipidemia, disorders of energy consumption and assimilation,

disorders and malfunction of body temperature homeostasis, disorders of sleep and circadian

: rhythm.



m, 1

wherein R is hydrogen, tritium hydroxy, |ower alkyl,
| oner al koxy, hal ogen or |ower al kyl substituted by
hal ogen; Qs CH2 or O0; is 1,2 or 3; when nis 2 or 3,
RI may be the sane or not; the dotted line may be a
bond or not and their pharnaceutlcally active salts,
racemi ¢ mxtures, enantimets, optical isomers and
tautomeric fornms of conpounds of forrmula | for the
preparation of medi canents for the treatnent of

bi pol ar di sorder, ‘attention deficit hy eract|V|ty

di sor desordimstip @ §5rdragheat theredl movideite, uspyefyreRppyds of formulal
di sorders such as schizophreni g, yaeurol ogi ca

di seases such as Parkinson's df se se,

neur odegenerati ve di sorders sych as Al zheiner's

di sease, epilepsy, eating dvéorddrs, diabetes,

di abetic conplications, obesjity, @ysllplden1a

di sorders of energy c yptten and assim | ation,

di sorders and nal}wb )t enperature

honeost asi s, dlsorder~ cep and circadi an rhyt hm
- 4b - Accordlng to a third-aspect,there is provi ded
the.use,of conpounds of fornula | wherein Rl is
Y999  um Rei's hydrogen, hydroxy or lower alkyl: Xis N
and WRiistighnor CH2 or’ CH-lower alkyl or Xis CH and Y
is N is cH2, 0, NH N-alkyl, NS02-alkyl or

N SO2R% ol Uenrs4?rﬁrl)'geﬂ, Sydebid @Mowerblpld m n are
indeegndently ron1on anot her 1 2 or 3; when mis 2

e:2

or 3,%R2 maySBe 2 4t ‘W%ﬂkﬂqrs 2 or 3, R
may e the sgrmwrwgm,

Q is CH, O, NH, N-alkyl, N-SOs-alkyl or N-SO,-toluen-4-yl;

W is CH, or a bond

are 'indepeﬁdently from one another 1, 2 dlj 3; whenm is 2 or 3, R® may
be the same or not; when n is 2 or.3, R} may be the same or not;

the dotted lines may each be independently from one another a bond or not;

. and their pharmacentically active salis, racemic mixtures, enantiomers, optical isomers and tautomeric forms

of oor_npounds of formula I as radioligand in a binding assay for tracé amine associated receptors.

According to a fourth aspect, there is provided 2 medicament containing one or more compounds as

defined above for the treatment of depression, anxiety disorders, bipolar disorder, attention deficit

hyperactivity disorder, stress-related disorders, psychotic disorders, schizophrenia, neurological

* diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease, epilepsy, eating

disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy consumption '

and assimilation, disorders and malfunction of body temperature homeostasis, disorders of sleep

and circadian thythm.

The invention relates also to novel compounds of formula I

X,

wherein



the dotted Iines may each be independently, from one
anot her a bond or not; and their pharnaceutically

WO %§}0y£5§al ts, racem c m xtures, enantioner S, p ?JP&E’E@W’SO“‘“
i sonmers and tautoneric forns of conmpounds of fornu

| as radioligand in a bindi ng5assay for trace am ne
assom ated receptors. According to a fourth
Raspeliydiqgen drifigm, PWOHEdD‘ﬁefnaé]@fléQW%frﬁn(%rhaéﬁ’Wn’@m‘@ne
or  MithfhoCRH BRI IRy agbseaftbBphaboye for the treat nent
of depression, anxiety disorders, bipolar disorder,
Rat t eﬁtliYéJFPgé’é’th@FQXWé‘é‘f’e&@ﬂlfﬁ’l ty disorder,

XStreg\ raliatigdribsonder ey -Ruxe ARyl & di sorders,
SChIZO hreni a, neurological diseases, Parkinson's

Xdi selsdd] an@ Yrivegener at i ve di sorders, Al zheirmer's

Qdi Sel@@?lz OPNHE RE YikylRA N ’0), HISP bARLSH,- SR e es.
d| abetic corrpl i cations, obesity, dyszl I pi dem a,
Wi solsddixorgbasider gy consunption and assimil ati on,

mdhsoir@%ﬁ(ﬁ: pebni®ledin6hé Qﬁbtﬁxf:r pody 3t GHBLMAL YO8 3, R> may
honmeost asi' s, di Sorders of sl eegﬁ(R/ ci rcadi an rhyt hm
dna

The i nvieihe s¥me er Betewhan 8ds 2 ot YRS S RIS OOt

thte%&ya finds mMNSIE ibB in ME:2AR 715 B é&éﬁ&é&%%@%%“
- Rli's hydrogen, tritium hydroxy, lower alkyl,

I ovver al koxy, hal ogen, nitro, am no or |ower alKkyl

an?lutgstﬁéﬂ’ Pﬁﬁ%a@%%ltgﬁjl 881 sﬁ%‘ ﬁacgﬂﬁgﬁ'lﬁ%ﬁes Qﬂgftﬁfﬁ}(erg) optical isomers

| ower a
ang| tawontﬂﬂcacoml% wih thﬁ @coeptlgn Nf thgfgﬂfmaug C@npmdsm aI kyl
or N-SO02-alkyl or N-SO02-toluen-yl;, Ws CH2 or a bond

f2-N 2% 8¢k ther 1, 2 or 3;
o e(g n{ilé@;ﬂ%%qu%%hmﬁ)@% he @’gﬁe or not; when n

raf:?r O-methal-133, W%Ydmn%%ﬂ@rlﬁé}‘l 54dihydse- 1§bimidazole
raEJZU@SSmgﬁ'bﬂ-? 3u RerahpdRPeatRRIY. 111k (ﬁ@ th—f‘ Ghiddzole

not: and to their pharmaceutically active

rasra?r(tﬁschl@r@cbﬁﬁé tefrahyfresnaph e bibrbd ddmlrcvéﬁ ingidales
ra?gl Sg%ﬂ%%ng%ﬁpga%nds B5FRiro Wap Rtk - 85808 a@dRS- 1H0fnidazole
rac-2-(7-methoxy-1,2,3,4-tetrahydro-naphthalen- 1-yl)-4,5-dihydro- IH-imidazole
rac-2-(6-methoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- 1H~-imidazole
rac-2-(5-methoxy- 1,2,3,4~tetrahydro-naphthalen? 1-y1)-4,5-dihydro- 1H-imidazole
rac-5-(4,5-dihydro-1H-imidazol-2-yl)-5,6,7,8-tetrahydro-naphthalen-2-ol,
rac-4-(1,2,3,4-tetrahydro-naphthalen-1-vl)- 1H-imidazole

rac-5-(4,5-dihydro- 1H-imidazol-2-y1)- 5,6,7,8- tetrahydro-naphthalene-2,3-diol

or

rac-5-(4,5-dihydro-1H-imidazo!-2-yl)-5,6,7,8-tetrahydro-naphthalene- 1,2-diol.

The novel compounds of formula I may also be used as radioligand in a binding

assay for trace amine associated receptors.

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

with 1 - 4 carbon atoms.



rac-2-(1, 2, 3,4-tetrahydro-I-naphthyl)-2-im dazoline
15 rac-2-(7-nmet hyl -
WO }0&3 ;«'5' 4s t et rahydro- napht hal en- 1 -y1) - 4, 5- di hyg&ppbbéob 30444
azol e rac-2-(6-nethyl -
1, 2, 3, 4-t et rahydr o- napht hal en-1-y1) - 4, 5- di hydr o-
1H—|n1dazole . )
r acAvuied herfiprthe term "bower alkoxy Hraptss a gprtpnuhasin thg aliylresidue is
as gL yslsR aﬁ&"v&ﬂ&lﬁ@%&h&led via an oxygen atom.
rac-2-(5-chloro-1, 2, 3 tetrahygro napht hal en-1-y1)-4
, 5-di hydr o- 1H | i da .
r acApu Wh%ék%tqmz’lcema{leﬂ yuRaiigtcs-hydpieasa denotesypmyalkyl

gﬁl)ug adibaondid, We%? Qﬂ l‘éas't’Z Bne hydr ogen atom is replaced by halogen, for
6- met hoxy- 1 -t etrahydro-na hthalen [-y1)-

T y Gk, GHRF, | GRCECR and e
rac- 2- (5- net hoxy-1, 2, 3, 4-t et rahydr o- naphthalen l-yl)-

4, 5TRY Ry Rald bbd A&t orine, 10d1nc ﬂuormc and bromine.

rac 5-(4, 5- dlﬁydro 1FL|n1dazoI 2-'y1)-5,6, 7, 8-t et r ahyd
apht hal en ac-4
2 f&npePh%rH}fﬁw&l%Ll}s Frcraiehe agidplflitiog @ra%t%neaﬂéi%ﬂeésalts with

f?:e(nﬂ &Fﬁilé"?iﬂﬂs) sudtt dsmgdﬁiﬁlorﬁ -aill) nieri®acld Sulredic ahyd
ro n ht hal ene- di ol

phogpharig aci C&rlﬁ;aefiofomq aﬁlca élzlaﬁrlea%)m@e% agid gacetig peighppocinic
adi@tRaRt Lo, e abeZutfoRic-acilinf-toR¥Edsu FORNB QLA A6 d BHe like.

fornula | may al so be used as radioligand in a

b|n for trace .am ne associ ated receptor
nd EmBSE oot h R IDR S the i IO I8 R oL

denotes a saturated straight- or branched-chain group

containing froml to 7 carbgnjptons for exanpl e,

met hyl, ethyl, propyl, isomjopyH, n-butyl, i-butyl,

2- butyl t- butyl and the likg. Preferred aIkyI gr oups

are groups with 1 - 4 carhgpqtons. WO

2007/ 085558PCT/ EPZOQW) 16 - As used

herein, the term'| ower aKoy notes a group

mherein the al kyl residue is as fined above and
whdteimh i s attached via an oxygen atom As used

herel the term stit hal ogen"

Rlje ot B g s o aINC S Hrcliors o gh o dver

| easilkylrebdiyictedbeha@pam i s repl aced by halogen for 5

exanﬂzgéCF CHF2, Cl-12F, 0-12CF3, Cl-12CF2CF3 and
Qt he e term "hal ogen" denotes chlorine,

niodiige, 2 b4 &Qﬁﬂeﬁ&l Brchriy; Rhinag be the samEloe nbgr m

ﬁg ceuti %P ﬁccegtable acid addition salts"
thg eg@y §3aRPPH T ABFgani ¢ and organic acids, such
a:ﬁlSthBJ‘t hﬁmlrdcelﬁm@ﬂgact@e saltd, raoen@@mdztumuehuﬁﬂmna@,l Shtical

hosp ric acid, citric acid fumaric
Fi an ué?lee%%f%msa%s?me%@soof Rute R Eorie RiEpgration

Oﬂrﬂfdll@ﬁﬂléhtﬁﬁ)h' the t@ﬁtﬁ%ﬂgoﬁdﬂéfd@ﬂbﬁ I @ﬁieﬁgz dlsordel}erb blgolar
- 0l uenesu acl anad .t | Ke odl nent
T R A Bferc Bt SRS SOt a

psyéhotic disorders such as schizophrenia, neurological diseases such as

Parkinson’s disease, neurodegenerative disorders such as Alzheimer’s disease,
epilepsy, migraine, hypertension, substance abuse and metabolic disorders such
as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of
body temperature homeostasis, disorders of sleep and circadian rhythm, and

cardiovascular disorders.
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wher ei n I's hydrogen, tritium hydroxy,
| ower al kyl, |ower alkoxy, halogen or |ower 15alkyl

Wom#*?/ﬁﬁs&}” ed by halogen; is CH or 0; is 1,2 tP{;’gﬁi'zommsozm

Is 2 or 3, |e maybe the sane or not;

dotted line may be a bond or -dot; and their
phar maceutically active salts, racem' c m xtures,
enantioners, optical 20 i somers and tautoneric forns
of conpounds of formula IA for the preparation of
me dP&ﬁ@i%ﬂ%%nfp%nH?@f HFRRITRBLor 8 ¢ 46 BIARS a@fesci@hbHl MBoYe are
di sorders, bipolar disorder, attentl on deficit

Eqﬂl;&@?f di sorder, stress-rel ated di sor ders,
psychoti c disorders such as schi zophreni a,
ne W&f&&ﬂ%hp@hﬁﬁ@ﬁ@ﬁ t UG §S arBah dek NP1 @'is%ﬂ?zﬁld R'is
neur odegener ati ve_di sorders such as Al zheiner's
halpacagtos cxample Ha¢ OPSYIRGROFIPIUAES: hypert ensi on,

rad YOS Biefo- @,Q%@téfﬂ Hﬁitﬁﬁﬂfthﬂerﬁ'l%@)r ﬂjgfcﬁhﬁiﬂghiﬁﬁmdazo}e
eat | ng di sorders, d| abetes, diabetic conplicatio

ragei € orodwppfﬂ dgﬂ?i %tetmhg@qod%@twe@ﬁgpg@,S d]hydro IH imidazole

ra@@nfﬂ-’éﬁ%ﬂool‘ Zéﬂﬁteﬁ%ﬁyﬁolxﬁphgfhlendl%gfﬂﬁfdﬁlyﬁm 1H-imidazole or
nction_of enper at ur e. hONeost asi s,

ragiZsor gupEe- b-3¢k- t@éf %He PR EAna b YDy 19 ydpgrdH-imidazole.

cardi ovascul ar di sorders. WD

200peRBRa 28Mp bl FEZOGéABR44bcordifg to the use abd@&ESBddatbove are

conmpounds _of "formul g | according to the use as

thaess #hersi Qdbblle 28R iHgwer allirefor prmple thy fokipwing cpggounds:

ra@@n(@ouaﬂ&tﬁﬁom,g mt%trgﬁj,‘r&‘@ rﬁbﬁﬂatatb@spﬂ)wfiﬂyar&msmﬁ&%me or
Rl | ha %— for exanPetefIIovmn
rag@n@(ahﬁggethyl 123 tetrahydro-naphthalen-1-yl)- 1H-imidazole.
rac- 2- (5-brono-1, 2, 3, 4-tetrahydr o- napht hal en-1-y1) -4,
5-di h%(dro IHim dazol e . .
r acRreterred samppvuds ¢of fgpplad agcosding e thegiss ay desprbadtadbareare

thBzel “&ﬁ«]:l)enf"Q@s e wds ®* iolvat dR38 for example the following compounds:

rac- 2- (6-chloro-1, 2, 3, 4-t etr ahydr o- napht hakn-| - y1) -
13520/ Thpg e X142, Hitdetrahydrgspaphthalen- 1-y1)-4,5-dihydro- 1H-imidazole

raE-@C(‘ézm@éloS‘;WIQr?letetga}%dﬁ) h mﬁsnxﬁlrloym%h&h%@nrﬁ-m;aaz&e or

hydr o= 14 1'mi dazol Preferred ounds _of
raﬁ@rﬁéumathm&d@@} @tﬁgalwérq ﬁépm&élelasl ﬂbécr ¥irogidjaidazale.
those, wherein Qis CH and Rl |s | oner al kyl, for
exanpl e the foll owi ng compou
r aclrefersd ?omn)ph@#wfﬁg onnylag asz@pgéwwme AEAEHRadaboye are

I
th¥d) R QY A i TR A2 B0 @ or halogen, forcrample. |

rag2=(f1§- ﬁh’@é@"@h@m%#r@fbﬂrlﬁﬁd%munds of formula I
h
raBCL gml %13&81%@ o ,g,@étgﬁf»&a V@%@eove are those,

el n Islo al koxy, for exanple
the foll ow ng conpounds::

2 rétetrla WBRBBINGsloFon (LA O HRARD LB bt dbble are

thpsee wherer Kat Gdxy- 1, 2, 3, 4-t et r ahydr o- napht hal en-
1-y1) -4, 5-di hydro- 1H-| m dazol e or

r acplgf ﬁéa ?Sﬁfﬂdsjﬁ@m?thi% &l AP0 ARk el @) iR s

H- 1 m dazol e
hyd.ro gen, for example the following compounds:

(4-(3,4-dihydro-naphthalen-1-yl)-1H-imidazole or
rac-4-(1,2,3 4-tetrahydro-naphthalen- 1-yl)- IH-imidazole.

Preferred compounds from this group are those, wherein Q is O and R'is

hydrogen, for example the following compound:
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20 Preferred conmpounds of fornula | according to
t he use as descri bed above are those, wherein Qis 0

d RL is hydrogen or hal ogen, for exa
WO 9507%5 ?ig f@&ﬁ:})zoomsmu

8- di chl or o- chr oman- 48>/1) 1H i m dazole o
rac-

' 4é1|—|-| m dazol - 2-y1) - 3, 4-tetrahydro-quinoline. 25
301

tlppeg- %@hﬂéﬂﬁﬁ@azefe kyémﬁélﬂca'lde 05BBPAFNg to the use
as descri bed above are those, wherein Xis CH.
Preferred conpounds fromthis group are those, L.
whePsfarred qompeﬁzdsiﬁ@mﬂmgow@ne r these, wheraipl Qi @and R' is

bk beh P} ﬁzagyfg B SR som VB*an i dazol e o

racai: Tethyp cBromared-vhn i dazpletchdrwamer 9r1) - 1H- i ni dazo
: roup are
ra!cej g me\%ﬁé?&ﬁhﬁ%ﬁl nglq%alzglfe?p r%/ Jr3]c§)lglgn for exanple

the fol |l ow ng conpound L.
Zoom@%mppgﬂsz@gwtbg(g@qp aredgurther those, wherein Q is O and R" is

hﬂé&nﬁo‘%‘%&é&ﬂﬁl@tﬂeﬁbﬁo%ﬁk Bofasake hydrochloride or

t aut oner . Pr et erred conmpounds fromthis group
ragr (G fluerecghreman ¢ yinr B snidamle er GuigmErR1 is | ower

588 ki loro szf clﬁ%ﬁféﬁ' @?f) hes ﬁ:ﬁida% RPre@Raunds: 5

rac-5-(7-ne | -chfoman-4-y1)-1Him dazol e or
S—t(énqh@q@-ﬂl-bghromen -4-y1)-1H-imidazole or tautomer

I
raﬁ%‘;{ﬁﬂﬁ&or@ﬁgﬁﬁ% h#ﬂ?'ﬁ]n dXi!()Ie 3%&1@11‘?63%9 t ﬁl gr gr oup

t aut onmer erre npounds
ra&fk(ﬁ‘“ﬂ?@ﬂ@érhr@mlgéfylm&mﬂﬁwlﬁﬂ 8r QuipAERrR1 i s hal ogen,
for exanple the follow ng conpounds:

Plefbied n%@clféoﬁ'gi:ognﬁpﬁﬁ'fﬁ@foﬁom s LH m dazol e or

t aut omer 8-chl or o- 2H chr onen- y1)-1Him dazol e
- eempaundsras formyls Loraseia 22N K} @%@dﬁ }is halpgem, & £aample the
foPb piidahds

rac-5-(/7-fluoro-chroman-4-y1)-1Hi ni dazole or
ragZatoobasmaqi ,2,3,4-tetrahydro-naphthalen- 1-y1)-4,5- dlhydro 1H-imidazole or

ral-8€ cl{lémfmgpfb-@a, ,meamﬂ wn%aﬁmﬂerﬂ@ @s%hydro 1H-

“tautoner. Preferred novel “conpounds ar

infiga4odsni ngs: 15 - Conpounds of formula I, vvherel n Xis
N, Qis CH2 and Rl is hal ogen, for exanple the

- E9hbOM NG FEQTAN RdSherein Xis N, Q isCH, and R i is tr1t1um
rac- 2- (5-brono-1,2, 3, 4-t et rahydr o-napht hal en-1-y

rag-2q( Fhiyiiool, 3|3|,4,—ﬁ¢;r@hycgpena@hthalen 1-y1)-4,5-dihydro-1H- lmldazole
rac-2-(7-chloro-5-fluoro-1, 2, 3, 4-tetrahydr o- napht hal e

- Compovddsof fameHIRY direid b igil\dﬁﬁpd)% -0-, for example the following

compounds

for example

rac-2-chroman-4-yl-4,5-dihydro- 1H-1midazole,
rac-2-chroman-4-yi- 1H-imidazole or

rac-2-(6-fluoro-chroman-4-yl)- iH-imidazole.

- Compounds of formula I, wherein X is N, Q is O or NH and R' is hydrogen or halogen,
for example

rac-2-(6,8-dichloro-chroman-4-ylj- 1H-imidazole or

rac- 4-(1H-imidazol-2-yl}-1,2,3,4-tetrahydro-quinoline.

- Compounds of formula I, wherein X is CH, Q is CH» and R' is hydrogen, for example

the following compound:



20 - Compounds of formula I, wherein Xis N, Qis CH2
and Ris tritium for exanple

WO 5@9,8353&87 tritio-1, 2, 3, 4-tetrahydro- napht hal ePC%/Fg@O%SMM

dro-1H i m dazol e. Conpounds of fornu
vvhereln Xis Nand Qis -0-, f& exanple the follow ng

conpounds o
%gzéﬂwﬁ%mhthalyq—-uﬂslkﬁ-wéﬁ@lqm m dazol e, 25
rac-2-chroman-4-yl - 1H i m dazol e or

rac-2-(6-fl uoro-chroman-4-y 11%) 1H i m dazol e.

- Compoundriderngp duwkerein Xk &AeiQiisg gnqklR o hygragenfongxample the

foﬁeqqﬂ;%()!gﬂ) ﬁgrogen or hal ogen, for exarrple

rac I chl oro-chroman-4-y1)-1Hi m dazol e or 30
5 raggechroman-4-yl-1H-imidazole hydrochloride or tantomer.

4-(1H i m dazol -2-y1)-1, 2, 3, 4-t et rahydr o- qU| nol i ne.
Compounds of fornmula I, wherein Xis CH, Qis CH2 and
- mmpgum@@fdg@mlaﬂwh@aiaﬁ@sgﬂ HRISFQRAGRI rdowenplialufar cxample the
}41% g@PCT/ EP2007/ 050444 - 9 -
I hydr o- napht hal en-1-y1)-1Hi nai dazol e. -
a@cﬁw@omndwl offrofroanrdiyl - 1H - mm@ze%:mr)momer o is 0 and Rl

L tﬁ%ﬁ* g, conpound: 5
10 ra??c{%ﬂcﬁ%g%rﬁ%y%@@qm&]azgie%h ro Iori de or
tautoner. Conpounds of fornula I, erein Xis CH,
- Cempowmds df §orneulp dyiehrerein K/is CH.AQ isdx am%RelstIhbgﬁml fpbwaﬁgﬂe the

foﬁgggl UaHSouh8€- 5 (7 met hyl - chroman- 4-y1)-1H i m dazol e
ut orrer or

raﬂécé%ﬂwﬁomwmmlbﬁ%mme eHaptAnRizol e or
5‘{(%H%Bg‘ﬁg‘ﬂ*h%%ﬂ%g’géﬁf'“?ﬁmg Br | ﬁ‘; ein Xis CH Q

els , tor exanp fol |l owi ng
15 5-(ouhloomdbl-chromen-4-yl)-1H-imidazole or tautomer

rac-5-(7-fluoro-chroman-4-yl)- 1H-imidazole or tautomer or

rac-5-(5-fluoro-chroman-4-yl)-1H-imidazole or tautomer.

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

20 which process comprises

a) reacting a compound of formula

RY); (R%,,

with ethylenediamine of formula
H,NCH-CH,NH, I

25 to acompound of formula



rac-5-(6-fluoro-chroman-4-y1)-1Hi m dazol e or
taut oner 5-(8-chl oro-2H chronmen-4-yl)-1H i m dazol e or
wo bYosdses 15 5- (6-chl oro-2H chronen- 4-y0- 1H i gi-¢28%0S 050444

or tautomer

rac-5- (7-fl uoro-chronan-4-y1y18H i rni dazol e or

t aut onmer or

rac-5- (5-fluoro-chroman-4-ylJ-AH i m dazol e or

t aut omer . The presen ounds of fornula I

and their pharmaceutically act¢eptable salts can be
prepared by nethods kno ' art, for exanple, by
processes described hel '(Pﬁ;ﬂ process conprises

a) reacting a conpound o CI—EYIN;—IZ

et hyl enedi am ne of formnula H2NCH2 [

2007/ 085558PCT/ EP2007/ 050444 - 10 - 1-1 wher e| n Ri1,
wirareindR', B 4ddn and nearaas difibpdebdowborve, or b) reducing a
conmpound of fornula b) 5 by catalytic

hy dip gedirid LNcdipddifl eagmae of Pd/ C or by a conpl ex
hydride to a corrpound of formula 1-2 wherein R, R2,
Q mand n are as defined above are as defi ned above,
or -

N NH

(R (R,
Q v

5 Dby catalytic hydrogenation in the presence of Pd/C or by a compiex hydride

to a compound of formula

wherein Rl, R2, QQ, m and n are as defined above are as defined above, or

¢) reducing a compound of formula

10 Q I-3
by catalytic hydrogenation in the presence of Pd/C or by a complex hydride

to a compound of formula



c) reducing a conpound of fornula by catal ytic
hydr ogenation in the presence of Pd/C or by a conpl ex

' to a conmpound of forrmula WO
WO L R o007/ S50404  wher o n R, RoTCUERRYSMA
and n are as defined above arélas deflned above, or
d) deprotecting a conpound of formula (RN IX 5 wth
formc acid to a conpound of ?ﬁrnula wherein 121,
R2, Q mand n are as defin ve are as defined
above, or e) reacting a conpofnd of fornula 10

2

R
Q I-4

wherein RI, RZ, Q, m and n are as defined above are as defined above, or

d) deprotecting a compound of formula

Nﬁ
S, NTT
OH

5 with formic acid

to a compound of formula

N=\
R NH

OH
(R") (R,
Q I-5

n

wherein R}, Rz, Q, m and n are as defined above are as defined above, or

e) reacting a compound of formula

10 Q I-1

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

to a compound of formula



(R1)n 1-1 wth DVSO and oxalyl chloride in
di chl or onet hane or pernanganate absorbed on silica

j cetonitrile or with Pd/C in tol uene
wo g@h’ﬁ%%ﬁ’g of CTormil & VIO 2007/ 085558PCY] Eppo0b S BRS04

- 12 - 1=1 N %\H wherein 121; 1R, Q mand n are as
defi ned above, or f) reacting a conpound of fornula
()(R2) 04"ar OXIV 5 with NaQF3and hydrazi ne hydrate
to a conpound of formula Ny NH

(R") (RY

n

wherein R!, R?, Q, m and n are as defined above, or

f) reacting a compound of formula

N
H
(R); (R
N
o4ﬁ“Ar
O XV

5 with NaOH and hydrazine hydrate

N
B
N
H )
(R); (R3),,
N

|
O’/‘ﬁ\Ar
O

to a compound of formula

1-6
wherein R!, R%, m and n are as defined above, or

2) reacting a compound of formula

N
B
N
H
(R'); (R,
N

O“I ™ Ar
10 © I-6

with HBr, acetic acid and anisole

to a compound of formula



wherein RI, R2, mand n are as defined above, or g)
reacting a conpound of fornmula 101-6 with HBr,
' cid and ani sole to a conpound of for <

WO B e o Emp00v] 050944 - 15 wher e PG EP2Ebses

mand n are as defined above;ldr h) reacting a

conpound of fornmula 5 with NaCH and hydrazi ne

hydrate to a conpound of fornulfi\wherein Rl, R2, m

Qs 0 or CH2, and

if desired, converting the coppounds obtained into
phar maceutical |y accept a acid addition salts

The bicyclic substitutiey i (B0l i ne, 2-imdazole
and 2-im dazol e conpounds™desgti bed in this
application were prepared in %nalog&7to literature
procedures follow ng the pathways depicted in Schenes

1t - THhese dsserdoed in fol I owi ng
" of Tdein K PIS“F%?&?% e Bt 00, 1413

[2] Bull. Korean Chem Soc, 2003, 24, 1354 [3] J.
Medh) eppstig a9gmpored ofifegpujaq] Chem Phal an. Bul | .
1987, 35, 1058 and Synthesis 1990, 78.

5 with NaOH and hydrazine hydrate

to a compound of formula

wherein R, R2, m and n are as defined above and Q is O or CHj,, and

if desired, converting the compounds obtained into pharmaceutically acceptable

10 acid addition salts.

The bicyclic substituted 2-imidazoline, 2-imidazole and 2-imidazole compounds
" described in this application were prepared in analogy to literature procedures following
the pathways depicted in Schemes 1 to 6.
These procedures are described in following references
15 [1]1J Med. Chem. 1986, 29, 1413
[2] Bull. Korean Chem. Soc. 2003, 24, 1354
[3] £ Med. Chem. 1987, 30, 1482
[4] Chem. Pharm. Bull. 1987, 35, 1058 and Synthesis 1990, 78.
[5] L Med. Chem. 1997, 40, 3014
20 [6] Tetrahedron 2004, 60, 9857



[5] 1 Med Chern. 1997, 40, 3014 20 [6] Tetrahedron
2004, 60, 9857 WD 2007/ 085558PCT/ EP2007/ 050444 - 14
wo yobfdsssynth. Commun. 1990, 20, 2483 [8] Org. pbffbr007/050444
058(&); 4, 3051 Al starting nmaterials are eltﬁ
comercial ly avail able, are olherw se known in the 5
chemcal literature, or may be prepared in accordance

[KhSmhnE@rﬁm 1890, 2388 in the art. PROCEDURE A

Yﬂg%‘ft‘ %&ff}:yogycl i clsgbst ituted imdazolines 10

All starting materials are either commercially available, are otherwise known in the

5 chemical literature, or may be prepared in accordance with methods well known in the

art.
PROCEDURE A
Svnthesis of bicyclic substituted imidazolines
10
Scheme 1
N
™SO, Z
TMSCN, ZnCl,, rt ) pTsOH, toluene, rf
(R') >
n R 1
q (R (1]
VI
i
H,NCH,CH,NH, Il
NaBH,, EtOH, rt pTsOH, neat, 190 °C
- R1 R2 -
(R); (R 1
Q

Na
& wherein Q = O or CH,

2-Imidazolines of formula I-1 can be prepared by reaction of a nitrile of formula II with

15 ethylenediamine of formula III. This cyclization with a diamine can be conducted by
heating a diamine mono p-toluenesulfonic acid salt with a nitrile neat at 100 °C to 250 °C,
preferably at 140 °C to 240 °C, for several hours, preferably 2 to 6 hours, or by heating a
solution of the nitrile in an excess of ethylenediamine or a derivative thereof in presence
of a catalytic amount of sulfur, preferably 10 mol% to 50 mol%, in a sealed tube under

20 microwave irradiation to 200 °C for 10 to 60 minutes, preferably for 15 to 30 minutes [2],



10

15

20

25

30

35

2-1m dazolines of formula I-1 can be prepared by
reaction of a nitrite of formula Il wth 15

WO%I&% ghedi amine of fornula H. This cyclizatpgfppidehososss

Iam ne can be conducted by heating a di am ne nono
p-tol uenesul fonic acid salt Wh a nitrite neat at
100 Cto 250 C, preferably at 140 C to 240 C,_ for
ordsiFERGION RS @ ceM PG EIOABEY gzmc wirgethdalngingm a5¢ eadanedigmine or

a @erpAlit theRoPfn HEnB! 'bEfo'vJ £nthiBnABm ?Eﬁ‘ﬁﬁﬁé , fRbferably at 0 °C 1o 10 °C,

ethyl enediamne or a derivative thereof in presence

with a aitgil ig|tolupee 2irrstint tegrpesatpredpr 4 Br 2t kewb pyefemblygpnd 6 to 20
hd? o QatieP pPo28RleGhle hRR cHREEfe %%Qedifb fHRYesponding 1
|r?§g|at|oﬁlfop200 Cefor 10 fb 60 uteg prefé#gblf ower
alkdeste’5s to 30 minutes [2], WO
2007/ 085558PCT/ EP2007/ 050444 - 15 - or by reaction of

a conpl ex Eﬂﬁforned fromtrimethyl al um num and
Nigtiley pefosariuienil dertwd frora epeligdictapss piHerapla Y may b pegpered in a three

stﬁr‘%@é&?@fcﬁf&%ﬁ?ﬁﬁt 3 B Enovh! ﬁftﬁé AkMuRt TRe henok%taﬁ%s with

nitrile uene at ref uxterrperat
addgiopdofagiyrihetio puiszleny] of hivgiozam cyagidege. Edarrs:ﬂpéqﬂyl %ﬁmde which

reff18 ih @d f%f'm%tﬁfgpspﬂ'{ 8- V%rﬁf‘ecﬂ:ﬂ%&%hg&ﬁn Q?forrﬁﬁllfﬁqﬁ @ £ bﬁmethylsﬂyl—

the corresp r 5 al ster. Nitril
Of Bripgddition lmﬁom@gd i MP@f;semecofm@hés e m@mﬁﬂeanw at
|
ko PLERRE AL By R, ROCRHE, Eabhasoner
trme&hxlslamphn theipiros¢nsa obh cafalyfinamerhicofaguicidapestirresiis p-
to%ﬁés‘ﬁ% lc%mn d«% ofafhc ssﬁfag]ﬁ%kgvsleﬁgegx 'toﬁxﬁ\@' ggne WU 613 tike,

resu or mat prot ect
prc@%eab@htp&trennn, freﬂlusrﬁquarawre fer fto ¢ hourstrgierabiyl @ 3 hnirs,
ddi t | S n t .
p QU R Ao BB B ORS00l B SR one n
nitrilgofth uscontplex hydyidepprefbBretias sbdlivhm lbbsohyﬁhdmm atioweaer abdohol like

m%tﬁ%%ﬁ{ Qﬁ@oéﬁgog)grhagmno&tr]gr%%?rreg egﬁano? R r;rg%lﬁ%:r gure for 05102
hoaes, greferabBr). Droghhowr, Sohiskexthe nkslehﬁlﬁamnﬂa IIt ol ue n e,
xyl ene and the like, 15 preferably toluene, at reflux
tenperature for 1 to 6 hours, preferably 2 to 3
hours, provides the a,|3-unsaturated nitrile of
formula VI1. Reduction of the double bond in this
nitrile with a conplex hydride, preferred is sodium
bor ohydride, in a | ower al cohol |ike nethanol,
et hanol , isopropanol, preferred is ethanol, at reflux
tenperature for 0.5 to 2 hours, preferably 0.5 to 1
hour, furnishes the nitrik of fornmula Il. 20 25 30
WD 2007/ 085558PC T/ EP2007/ 050444 - 16 - PROCEDURE B
Synt hesis of bicyclic substituted i m dazol es Schene
2a: 2-imdazoles for 0O is 0, CH N-alkyl and
N-502- aryl
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tn 11, 2 1) N, BuLi, hexane/ THF 1-78 C, 15 mn
CHCEt)2 (RR)m 2) addition of tetralone, rt, 30 mn

WO F(?H”O%gs—' r=\" NNNHNNNH Li A1H4, THF, rtpcré&gﬁgm,sm“

nmor H2, Pd/C, EtOH, rt |V1-2 Swherein

CH2, N-al kyl, N-S02-toluen-4:¥4-Direct introduction
of the 2-im dazole residue is done by reaction of an

P59§¥I§8$%ﬁe Vwth a netallated N-protected

Sinth &azA bfovcitiub fith RdfiiddoRs epared in situ by
deprotonaiion of an NFprotected i mdazole with a
strong base like alkyl or aryl lithium preferably by
n- 10 bgiptine Jat Niihilazbids A Q R%.1CIPY, SRAKA 2AQNSDL-ary]
e.g. tefranydrofuran or diethyl ether, bel ow anbi ent
tenperature, prefe y at -78 C. The primary product

isolated is a teqt’ ry al cahphexterhormula VI I, TH
a43- unsatur at ed ﬁ-inldazole38@115@nnula W are

obt aj rom the coff&Ponding tertiary al cdiR

&0 A%l etrmimationof—water—r gfie R
cat p-" 13 addiliqpehieisine. nfoemaci d and (R,

7 Q; . : Q.
reaction’is run in an azeltrope-form ng solvent “like,,
benzene or Mol uene, preferred is toluene, at reflux
tenperature for 1 to 4 hours, preferred are 2 to 3
hours. The reaction can al so be perforned by addi ng
the corresponding tewtiary alcohols to conc. sulfurj
acid at 0 Cto anmnNgpuHtenperature, preferred i s ONG NH

to 10 C, and then stjirring the m.xtur t ..ambi ent
t@NpES&-tre for 30 ninufgggHEFéYz??ga is 100
IS™ZE TNt @8). (R, Tor (R"); (R

Q H,, Pd/C, EtOH, rt Q
v 1-2

wherein Q = O, CH,,, N-alkyl, N-SOtoluen-4-y|

Direct introduction of the 2-imidazole residue 1s done by reaction of an aryl ketone V
with a metallated N-protected imidazole, which 1s first prepared in situ by deprotonation
of an N-protected imidazole with a strong base like alkyl or aryl lithium, preferably by n-
butyl lithium, in an inert organic solvent, e.g. tetrahydrofuran or diethyl ether, below
ambient temperature, preferably at -78 °C. The primary product isolated is a tertiary
alcohol of formula VIII.

The o,f-unsaturated 2-imidazoles of formula I'V are obtained from the corresponding
tertiary alcohols by acid catalysed elimination of water. Preferred catalyst is p-
toluenesulfonic acid and the reaction is run in an azeotrope-forming solvent like benzene
or toluene, preferred is toluene, at reflux temperature for 1 to 4 hours, preferred are 2 to 3
hours. The reaction can also be performed by adding the corresponding tertiary alcohols
to conc. sulfuric acid at 0 °C to ambient temperature, preferred is 0 °C to 10 °C, and then
stirring the mixture at ambient temperature for 5 to 30 minutes, preferred is 10 to 15
minutes.

The 2-imidazoles of formula I-2 are prepared from the corresponding «,-unsaturated 2-
imidazoles of formula IV by reduction of the double bond either by catalytic
hydrogenation in the presence of Pd/C in a polar solvent, preferred is a lower alcohol, or

by a complex hydride like lithium aluminum hydride i an aprotic solvent like
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The 2-im dazoles of fornula 1-2 are prepared fromthe

corresponding a,li-unsaturated 2- im dazol es of

b5 MRdsas | V by reduction of the double bond e} 208Y/050444
WOcata ytgl?c hydrogenation in the presence of Pdél‘@ﬁli)n a

pol ar solvent, preferred is alTower alcohol, or by a

conpl ex hydride |ike lithium alum num hydride in an

tephtrpBiran Py dipth viethes at ypbPObIFPEEEEBERC Ferpod trrrysyfor 2 to
12 hvfrs prifREdbBW & 9h 80 Yhe HisEWAKRD ﬁ%—@%—a?%lyfgﬁtion using

‘tenperature ‘or elevated tenperature for 2.
lithan slunpipafe hxdinde ¢ elegalgd ppmpaaturpaliords ¢ paeuigeitee Q

. i ; . . Li wh L _
g P g 9 QB grmation of
the hatter spmpgpehisifagpupedbiettendstl reastiay tiges opingprases reagtipn
tehipeQi@fey! and Qis NH Formation of 5 the latter

c&hpound is favoured by extended reaction times or

i ncreased reac mnzdazples for & dhandeH
4-imdazoles for 0 is O and CH2, 1-4 10 Direct

i ntroduction of the 4-im dazole residue i s done by
reaction of an arylNkewone of fornula V with a
net al | at ed N—protqct d Wm dazole which is first
generated Dn situ Fr aretispr orect@d

4-i odo-im #fazol e by trQ@tmﬁﬂsmwith an or ganomagies]

i o] |

n{i8¢ys (S A3

Rgbly—ethyl-raghesi-tm-brentde,
s &1 \Bpatditiorpst edralbrabiyieh n a ni #E

i nert E' R
di chl oronet’hape and tetrahyglrofiffan, at anbi erft "
tenperature. The primary product 15 isdlated is X

tertiary al cohol of formula I X
2007/ 085558PCT/ EP2007/ 050444 - - The 4 1n

a, 13- unsat ur 38 2AHY FHepr oteCt ed 4-i i dazol es of
formula 1-3 are gptained omt he correspondin%
tertiary al cohol s by vd catal yzed el imnatiof ok
wat er as described for the 2-im dazoles. The tr
group on the imdazgle is also elimnated under [fhese
reaction conditi offs\ e By
nmenti oned f of%the~meparation of a,f3- Bhkujsatpr aat.
2-i mi dazol h& rreaction with 30%to 80% Q
trifluoroa acirh in water, preferred is 60% at
anbi ent tenperafure for 12 to 24 hours, preferregd is
14 to 18 hours, also provides the oc,f3-ungatgr al eg.on
and detritylated 4-im dazoles of fornula 1-3or e
N-deprotected 4-im dazoles of fornula I-5 stk
bearing the tertiary al cohol are obtained by ac
cat al ysed deprotection of the corresponding
N-trityl-imdazole with a 10 nixture of formc N=\
acid/ THF/ water 1:1:0.1. In analogy to the xANH
2-im dazoles the 4-irnidazoles of fornmula 1-4 ar
prepared fromthe correspondi ng a, | 3-unsat ur
4-im dazoles of formula 1-3 by reducti onrdf

doubl e wherein Q = CH, or O, Tr = trityl

TFAH, O 6:4 5]

Direct introduction of the 4-imidazole residue is done by reaction of an aryl ketone of
formula V with a metallated N-protected imidazole which is first generated in situ from
an N-protected 4-iodo-imidazole by treatment with an organomagnesium reagent,
preferably ethylmagnesium bromide, in an inert organic solvent, preferably in a mixture
of dichloromethane and tetrahydrofuran, at ambient temperature. The primary product

isolated is a tertiary alcohol of formula IX.



bond either by catal ytic hydrogenation in the
presence of Pd/C in a polar solvent |ike nethanol,

wo SlohadiRks Propanol, isopropanol or ethyl acetgtfrpaoe7/050444
preferred is a | ower alcohol 15 |ike methanol or

et hanol, or by reduction usint¥a conplex hydride |ike
['ithium al um num hydride in an aprotic solvent |ike
Theet Palysdroodtad and OFdefiretebigt dtinedazaics afifsiremda I-3 are obtained from

tenperatyre for 2.t houy s referably for 4 to,8 .
g S opteaerORe A s by SyarPhed <Bitibn ot haitr i Gpribed for
thie 2t itA@oled €Bhet thityl Frelazed &% im2BSck én@saelingiRZed iinder these
PROCEDURE, O i. DMBO, (C00C2, CH2Cl2, -78 C then add
repgtioneearitieasiln adppionto thezprogedorpy menfigned doy the pyappration of o.B-

Q. 0 . 3 7
iy 35 FORECHER o 50 Ty 0 0oL L0 e
profesed et %byat dathjant sapeprattuomfonfl2 thed hours, preferred is 14 to 18 hours,

also provides the o,p-unsaturated and detritylated 4-imidazoles of formulaI-3.

The N-deprotected 4-imidazoles of formula I-5 still bearing the tertiary alcohol are
obtained by acid catalysed deprotection of the corresponding N-trityl-imidazole with a
10 mixture of formic acid/THF/water 1:1:0.1.

In analogy to the 2-imidazoles the 4-imidazoles of formula I-4 are prepared from the

corresponding ¢,-unsaturated 4-imidazoles of formula I-3 by reduction of the double
bond either by catalytic hydrogenation in the presence of Pd/C in a polar solvent like
methanol, ethanol, propanol, isopropanol or ethyl acetate, preferred is a lower alcohol

15 like methanol or ethanol, or by reduction using a complex hydride like lithinm aluminam
hydride in an aprotic solvent like tetrahydrofuran or diethylether at ambient temperature
for 2 to 12 hours, preferably for 4 to 8 hours.

PROCEDURE C (C1 and C2)
Dehvdroeenation of imidazolines to imidazoles
20 Scheme 3

PROCEDURE C1
i. DMSO, (COCl),, CH,Cl,, -78 °C

Ny NH then add imidazoline in CH,CL,, -78 °C Ny NH
ii. Et;N, warm to rt [6]
(RY; (R, NGHE (R,
a or PROCEDURE G2 Q
10% Pd/C, toluene, reflux [7]
-1 -2

The 2-imidazoles of formula I-2 can also be prepared by dehydrogenation of the
25 corresponding 2-imidazolines. Two procedures described in the literature have been used

for this transformation, Swern type oxidation and catalytic dehydrogenation.



25 .correspondi ng 2-i m dazolines. Two procedures
described in the literature have been used for this
Woédoimﬁs% mation, Swern type oxidation and cat pty¥igps007/050444
dehydr ogenati on. WD 2007/ 085558PCT/ EP2007/ 050444 -
19 - PROCDURE D Schene 4 2N HCl,d, 2 to 611 H2

f‘%’%ﬁﬁﬁék 10% Pd/ C AcOEl, 50C, 18h O LiAlH4, THE
P .3 TBDVS Bu(Me), Si

Scheme 4
N
[ \>-TBDMS
N\
=0 N
0 R BuLi, THF, | S-teoms
N 78C, 15 min HO N
(RY); R R 2570
a 2) addition of chromanone, THF, n 0¥ =
-78°C, then i, 16h al , |
v
” GoW x
N-_—\
aNH
AN HCL A 2 1o &6 H, (100 bar}, 10% Pd/C
210 N ACOEL, 50°C, 18h
1 2, .
(R); (R, or
Q LiAMH,, THF, rt [1]

TBDMS: 1Bu(Me),Si

NH

(R} (R%)

m

Direct introduction of the 4-imidazole residue can also be done in analogy to the
5 procedure published by S. Ohta et al. ( Synthesis 1990, 78) by reaction of an aryl ketone of
formula V with a metallated N(1)-and C(2)-diprotected imidazole, preferred is 2-(tert-
butyl-dimethyl-silanyl)-imidazole- 1-sulfonic acid dimethylamide, which is deprotonated
in situ with a strong base like alkyl or aryl lithium, preferably by n-butyl lithium, in an
inert organic solvent, e.g. tetrahydrofuran or diethyl ether, below ambient temperature,
10 preferably at -78 °C. The primary product isolated is a tertiary alcohol of formula X.

Heating of a solution of the tertiary alcohol X in diluted mineral acid, preferred is 1 N to

4 N HC, at reflux for 2 to 6 hours provides the o, ~unsaturated bicyclic product of

formula I-3 bearing a deprotected 4-imidazolyl residue.

The 4-imidazoles of formula I-4 are prepared from the corresponding o,f-unsaturated 2-
15 imidazoles of formula -3 by reduction of the double bond either by catalytic

hydrogenation with pressurized hydrogen at 50 to 150 bar, preferred is 100 bar, in the

presence of Pd/C in a polar solvent like methanol, ethanol, propanol, isopropanol or ethyl

acetate, preferred is ethyl acetate, at a temperature between ambient temperature and 150
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1-4 Direct introduction of the 4-im dazol e residue
can al so be done in analogy to the 5 procedure
wofb‘dl%ﬁ[ fed by S. Ohta et at ( Synthesis 1990,1,5@)5]?%7,050444
reactron of an aryl ketone of fornmula V with
metal lated N(1)- and C(2)-di pEdt ect ed |n1dazole
Cgreferre_d IS . )
°C2 prafaredis t59| Coforrd? ky P4 BewrsydipriediskdAs 128 howrss o pyiguction
 dedi ,thm SR @ltl@é@taﬁada mcsg {nt lik
u%ﬁ%hmghgﬁ _ﬁ&_base i y p mo

I ke al kyl or "aryl
tefgplesdep fbiny otbyietiybeiher at pmbigng fgmpes atike foﬂi értﬁ 1% h@‘aﬁr preferably for
4§) ¥&ht, e.9. tetrahydrofuran or diethyl ether, bel ow
Ient tenperature, 10 preferably at -78 C. The
rlnar roduct isolated is a tertiary al cohol of
PROCHD E Heating of a solution of the tertiary
al cohol X in diluted mneral acid, preferred is 1 N
to 4 NHCl, at reflux for 2 to 6 hours provides the
a43-unsaturated bicyclic pkbemes of fornula 1-3
bearing a deprotected 4-imdazolyl residue. The
4-im dazoles of fornmula 1-4 are prepared fromthe
correspondlng a, 13- unsaturatgd 2- 15 |n1dazoles ofg’

for H- 3 MapetE et i ON e doy Sgﬁd ei t e NQy

cat |c hydnagmnatlon Mﬁt pressqmuge ydrooen at
(ﬁ3 gr'p (a2
|n a polar soIv ke nethanol et ga? A

propaﬁblxilsopropanol or etﬁyl atet at e, preferrq9§g§ i
ethyl acetate, at a tenperature between anbient
tenperature and 150 WD 2007/ 085558PCT/ EP2007/ 050444

- 20 - C preferred is 50 C, for 12 to 24 hoygs,
preferred is 16 to 20 hours, or by reducti onvaiss
conpl ex hydride like lithiumalum num hydride in fant
aprotlc ol vent Iike tetrahydr uran or di et hyl ethﬁr.>

at anb tenperature for m M2 hours, prefer
for 4 1t olN8 hOUESAdﬁIPROCEDU Schgﬂp 5 THF -78 tlo
QH( Q EGfisole Jydrazine hydrate
(R (R');

ethylene triglycol

NF:-\N"CH(OEt)
K 2

Ar is toluen-4-yl
2-imidazole compounds of formula I-7 where W is CH; and Q is NH, N-alkyl,
N-S0;-alkyl or N-SO»-toluen-4-yl may be prepared as shown in scheme 5. The starting
materials are 1,2,3,4-tetrahydro-quinoline-4-carboxylic acid compounds of formula XI,
which may be prepared by methods already reported in the literature, for instance by
Raney nickel reduction of the corresponding gquinoline-4-carboxylic acid compounds, as
reported in Khimiya Geterotsiklicheskikh Soedinenii 1988, 77-9. The carboxylic acid
compounds of formula XI are converted to the corresponding Weinreb amide derivatives
of formula XII by treatment with N,O-dimethylhydroxylamine hydrochloride and a
coupling reagent such as 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide
hydrochloride (EDCI) in the presence of a tertiary amine base such as triethylamine or N-
methylmorpholine. The reaction is carried out in a halogenated organic solvent such as
dichloromethane.
Following preparation of the Weinreb amide compounds of formula XTI, the nitrogen

atom of the 1,2,3,4-tetrahydro-quinoline ring system is protected, for instance as the



Li is HNaOH 2hydrazine hydrate( (RL, ethylene
triglycol 1-6 Ar is toluen-4-y1 10 2-im dazol e
H@ﬁﬁ s of fornula 1-7 where Wis CH2 and
“K)%P ﬁﬁ N-S02-al kyl or N-S02-tol uen-4-yl naﬁb%gEMHM%mu4
prepared as shown in schenme 52l The starting naterlals
are 1, 2,3, 4-tetrahydro-qui noline-4-carboxylic, a
C%Eﬁ%@lﬂ%@&%’*su%f)ﬁﬁpﬁieﬁy triment il ap @TpTdany hg ide in the

praRhbodsa éh’ia?%agﬂ(uﬁ% bR ds @nétﬂ?aﬁnh{eqﬁ %tﬂd.[(%en £t&d organic solvent
i nst ance ni ckel reduction of the

SU@b @ é@b@ﬁ@mﬁ@%%b%%ﬂwé%l@%@ewﬁacaeil gy depstiagaed at room

edaurc @R At fh%q'eﬂl[k t%ﬁip‘&a)fﬁre%tﬂ?é' Rivehkhdegheski kh
S edi nenh 1988, 77- The carboxylic acid c

5 Thot WegraRupmideimoiety m@‘mémt thg comperdsd forayy i A L gy ten be
reyae(ﬂ %ﬁoqga ﬂ@{w Q//I%Eécve%%ﬂﬁ&azw mﬂlu?sta?ﬂck wWith 2L BaleRRYmethyl-

dr oxyl am ne ay rochloride and a
llé@@rgqla,mbz-rygalgbmm Sueigh isdfirst prepared in situ by deprotonation of the

col-reg_é (h‘)/d_ln éN(};ﬂ;téé{éa‘%hﬁﬂz%m \pﬁpﬁ ARYA  RE RRMIKYTIoH Bryl lithium,

ochlorid In the presence of a tertiary
praferady bﬁgéméxlélﬁuagl i aletnﬁw calrr pad selyen. e.gdetrahydrofuran or diethyl

10 ethBL DAL kdfperifite rp‘i"a&ta'b%t' %8 @we%iacaaﬁ bétvedn the

al og enated organi c sol'vent Such as di chl or onet hane.

Wlemrﬂwmnig %ﬁwanétof tmara XHE ay theraesallatedi-rietestsd daddazole is
pe?foﬁn%ﬁ?x‘!aﬁu‘Mrt etﬁéf@al@bfvﬁr?@@% RirAdPbfutdor diethyl ether, below

tetrahydro-quinoline ring systemis
ambionidlemparatyrer prefesabinatc f@ﬁlpprﬂéure ween -78 °C and 0 °C. The primary

]%QQ? 8ﬁ§%§§P Jgﬁgggiggﬁgﬁﬂé - correspondi ng

aryl's oham treat ment MAth an aryl sul phonyl

15 Tlmitmnml@f formyln éﬂﬁm@ethe@ be fubeqated o] Welfl-Kischeer pedpstion to afford
aéaﬁﬁmﬁﬁ Jfffblﬁﬁm& %gt&c%tuﬁal Qﬂ@g%&ﬂuef@aﬁw in Arch. Pharm.

nt suc Iorone
19592325? atﬁa %bwhlhhmefolvm ¢renteaant with sedipabbydsexifie ppe Hydrazine
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ven AF &b ent
temlpera(cmpmfm:tly)ﬁt thmpaaltiEres b(t%ﬂweﬁaill(l %eandp0react ed

R
ingthncehbyi rsadtionstitlpa ppdicedid suck s HHD}H d:@lp'qt atid flﬁﬁleomfscn% of
a stron
o (g EE‘E@%S‘*%? “%I?‘@?*‘?ﬁﬁ*@%??&% y by
PRORHRR S bran or drethyl oo SOEN €0

Scheme 6
| N .
Ox_OH OuN. I S Bul,
(IJ 1)EI\‘I hexane/THF
R R 1) HN(Me)OMe-HC],rEIZ{%) ") CH(OE),
n a ™ CH,CL, t, 5 min " Q " 2) THF, -78°C, 15 min
2) NEt,, 11, 4h XVI then rt, 30 min
XV 4]
N N
0 B
N N
H H
reduction 2
(R); R o Vet . R
Q - Q
XVII -8

75 Wherein Q=CH, or O
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10 ether, below anbient tenperature, preferably at
-78 C. The reaction between the Winreb am de

WO&WB%&Q of formula XIlIl and the netall at ed PCT/EP2007/050444
pr ot ect t

ed i mdazole is performed in an iner

et hereal solvent, e.g. tetrah¥drofuran or diethyl

et her, bel ow anbient tenperature, preferably at a
Thestpaingmisterider Wetnet ppeemigrridomulynd/Ipisiprenaged from the
cd?fc?ﬁé&fdin% §§b@iyﬁ6 ai:i)ﬁ(lt)%fckiﬁhﬁ?mh N6k hﬁ:e?%fgs lthml in the art (¢f.

eto I fornu) a. ) n be sybjected to .

SRR RS eh UGG OF B % BPAMeds AU BrisGAY Tgtion of the
Wearsi lt}@g]mﬁde With ainnsilEneENyRbegtet ididarole edhidheis generated in situ

reported in Arch, Phar. 989 2 63- 367 Lch
b VatokPedimie i e ikl el B MARER. preferabty n
bitydithmirmen g dreat ergamic golverghe.pattramygreforantorghigghyliether, below
aﬁ@ieﬁ@t@ﬁltpﬁféme,glrﬁ'eie&é‘tﬁ yhere. By ﬁr%ary?dm@t'l& YRlaeh ii allcl)cetco:ne of

tenperature, preferanly at “tenperatures bet ween
fosmylo¥¥C. Finally, the protecting group in the

conpound of for a 1-6 maybe renoved, for ins X
Rw_réﬁege PR HOUO AT ECaTes KEHEH s ey ciens A ishner type
re@Géttbnl F, SBRR BS pRERICO theiti 3 Bl Riuct 6F Bfhekd-g he

desi red conpounds of formula 1-7. PROCEDURE F Schene

Tl% c&@%‘?é& gg' 3,—415'1&90%?69 %Wkgs%igg%\m%fhgfbﬁtﬁ{g%pic%gl gchcme 4
bylidsitd the N\ 8ipeitedttd inddaraies dhévn iNCheme 4.
2007/ 085558PCT/ EP2007/ 050444 - 22 -

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

compound, by catalytic hydrogenation with trittum gas.

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
examples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used. Racemic mixtures of chiral compounds of formula I can be

separated using chiral HPLC.

Salts of compounds of formula I

The compounds of formula I are basic and may be converted to a
corresponding acid addition salt. The conversion is accomplished by treatment with at
least a stoichiometric amount of an appropriate acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,

benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
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The starting material, a Weinreb type am de of
formula XVI, is prepared fromthe corresponding

Woéﬁ%%g dic acid of fornula XV fol |l ow ng procgebipforos0444

nown in the art (4: Scheme 5 Direct introduction
of the 2-imdazole residue is %one by reaction of the
Weinreb type anide with a netallated N protected

tolygnggtignic agkl, sHicyle iharbhe dikenlpically.shg frefhagsis dissolved in an

inBht Fbﬁrgln%%o?@h{ SlcHag Qﬁc%ﬂ"e@ﬂ%r il E&@zﬁe RarRotolCetBhiilor methanol
or athié6 [ithiu referably n-buty Tithium in an

anddedikeagd fheacid pddedn agt artseivrﬂathw ek s mamtaned

béiivsérmbc @ﬁ(h% 9C, DS QUL @R Hrd STREL AP S BneddB @ MR B brought
primary product i'sol ated is a ketone of

owtdifﬁdilaov(wth alesspolmé@ildcltti on of this ketone follow ng

pr ocedufgs, kDb st 81 Blctbasie cOmpaud diffornttils PRRY be converted
type 10 reduction (cf Schene 5), provides the fina

toghe gerEespending fhep basey by treatmeng mt}létg b:@ﬁ@, sﬁgchlometnc equivalent of a
su‘ftabf@b‘A&zﬁkﬁ as ﬁ)rd‘ﬁnﬁ%? §§§Js§ﬁ1ﬁ Hyatd 90 BOrabdien c@BoBate, sodium
ﬁgicte in Schene 4°by using the 1,2-diprote,cted
bipgrbgagtel agmepigvind thedkpene 4. Conpounds of fornula |,
wherein Ris tritiummay be prepared fromthe
correspondi ng hal ogenat ed (chl oro, brono or
i odo) corBeEABPoBRdY eifeErulad apd dhai phrsmacesicallsablic 15
Beifisdiy] i id
R e e e et S S
bqegéiamd @nt @n@om@puﬂiiwﬁthcnreéfinttuw@ne@aﬁémgooawéﬁnlty to
deseh cted, if
ge5|r§§ﬂk%&ﬁﬁm' ?ﬁﬁge separa ioaﬁ?ngﬁg

by any sul n ‘or purification

TR QeSS %%@&tlfgﬁt@& iPAbcBXANR Rith tid d&iaivehereinafter.

extraction, crystallization, columm chromatography,

t hi n-layer chromat ogr aphy, thick | ayer

chr omat ogr aphy, preparative |ow or high-pressure

l'i qui d chronatograéﬁ?ﬂéﬂsﬁncﬁﬁﬁﬁﬂation of these

procedures. Specific illustrations of suitable

separatiop and |solat|on procedurgs can bedhad by

bel ow. However, ot her eqUivaientiseparation or
I sol ation procedures 25 coul d, of course, also be
Fargbelcomiaeiohprarassion Masnsrs thel codipgpenneasess hpgapmagand

bu&amkzﬁ 1W§MFMbB iginiabNthéssenuﬁ@i .issaegénbed by

onpounds of fo conmpounds of” fornul a
ty

uaia@nmu@l dmdl. Fhy Eﬁeansidﬂxgbrﬁl@il BCR SggiemdReghsJanenafics) was
usdd 'vs‘i!thafjfihﬂ\!{[?@ Zsaiﬁ uaﬁai peﬁg;gis&dm& RREQmb hbeled Pyro

treatnent wt east a ichionetric amount of an
clemipg @gmla(tlewa@g@) fellewing shenipstirestions pf Geagdngifacturer. PCR products

wé}ﬁ Pc? I%@lﬁtoatﬁbgll?%y'{e%g sz&?(ﬂ‘“ﬂ}ﬁmo%éch' F218%i9,  California), and

ori¢ acid organi ¢ aci ds such
exasesae@wccoraowede sqgropleontifedbefare @tryélmtioc ip e¢lhlines.
pyruvic acid, oxalic acid, malic acid, malonic acid,
succini c acid, mal ei ¢ acid, fumaric acid, tartaric
HEER? catls { ATCC#HGR - 13%3)beeare ouleurgd esgentiallypadeseribed Idndemann et

alf@ﬁgﬁ' £:6r E bher WETANEH f ML G 1inBLIBRITHAIORER transfected
with the p[RESneoZ expression plasmids containing the TAAR coding sequences
(described above) with Lipofectamine 2000 (Invitrogen) according to the instructions of
the manufacturer, and 24 hrs post transfection the culture medium was supplemented
with 1 mg/ml G418 (Sigma, Buchs, Switzerland). After a calture period of about 10 d
clones were isolated, expanded and tested for responsiveness to trace amines (all

compounds purchased from Sigma) with the cAMP Biotrak Enzyme immunoassay (EIA)
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- 23 - toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an

WO ove8s5588 gani ¢ sol vent such as di et hyl et her, petiryboo7z/o50444

acetate, chloroform ethanol Q met hanol and t he
i ke, and the acid added in a“simlar solvent. The

e i.nt ai ned bet

SisEat APy PUSHLY Be At et HERE A brE o g briuged fy the
nianmfagduterSMmmbaloﬁal&:@]l ﬂ.lhd:sm?hlmh thphayddessaltde Bk, foph wdnire period of
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B A oSt %?W&@-FS e corresponding free

bases by treat nent MAth at | east a stoichionetric

20 |valent of a supitahle | .such as sodi um or
ehbrant praparation and radioligs §§§§H¥%arbonate, sodi um

blcarbonate ammoni a, and the |ike 10 The

s of formula lLand th ut.i c
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e Pehe] S iR TRIE BGE Wil icer i P K e bRLER 58l and e

pellecepd Po2n Gﬂiﬁrébﬂﬁa)te}y bs pesleadidryin TRARL nitdfred Bed aoradaintidisse at -80

Gk rrl e bR R A TBRES S d ] gl {7 Containing

IOTMREBM esd hom opdrasod wish apelygba kePy 3006 llﬁlﬁfﬁﬁzitﬁd) £€10,000 rpm

e

Werhen dadfah 26 klﬁd-IEIPEBINg@mP(EOQn 8 SsEdinitathing 0SmM EDTA (buffer

R Syl ot U, TRt e e

ceﬁtrﬁh le)oo:aglﬂargomihlaed *CGRd EOskle i&sﬁ@éﬁdﬁ'@aﬁ%l buffer A,

e eﬁge% bR FoUGRDEBT AR FaiSTLRBRenpssin was

dd@érﬁﬂhl&I By e heetBodePPiette (Rb&féHAETID! mageﬁa&t@ers théD

e g 000 Setpnd R it eapinGran FHFESN gm0 mpn, pr
7.6 @ldudih @P@Clg"dm? afd CscizAEﬁ&eﬁl len Hep 43P ¥ €buffer B) at 200

culture senti al escr Li ndemann et 30 a
g%ti %trlg)b Og %OEE Bly transfected ceII

Ilnes HEK293 ceIIs were transfected with the
pl RESneo2 expression plasm ds c ntalnln the TAAR

%%ﬁﬁ@sa‘g@’&&%ﬁé@@e@oﬂé SCipagnal e of Al angovid i cibation

 1ird® 803 i, IThe 988 Hig ﬁ@géﬂﬁkef&z YPZBhﬁte'uﬁﬁirdrHCth&iﬂﬁhﬁf -2-

. the manufacturer 24 hrs post transfection t )
imddazpline wasesied At W@ﬁ%ﬂl@wﬂwﬁ e £pculated Keivaleg 9860 nM to give
a kodpdR am%taqhﬁl %Smh@ girh1andad raﬁi&l%ﬁn@c&iﬂeﬁﬁ‘ﬁt?orp &hd @Ypecific

of. about 10 d 35 clones were isol ated, expanded an

bipding sighgepiesaieshannranagiely 40 88 Je obtiesetal piging. Non-specific
big@HP Y4 ESFirRd s 'E}?esﬁﬂoﬁﬂt(?i)@‘{%\x%f%)z v 3 B At heasy e 1Bl h i) -2-

. Enzyme i mmunoassay (ETA
imgergo BB BT thEpFeaEe 05 B appropyipte unlabelled ligand (10uM).

Competing ligands were tested in a wide range of concentrations (16 pM — 30 uM), The
final dimethylsulphoxide concentration in the assay was 2%, and it did not affect
radioligand binding. Each experiment was performed in duplicate. All incubations were
terminated by rapid filtration through UniFilter-96 plates (Packard Tnstrument
Company) and glass filter GF/C, pre-soaked for at least 2 h in polyethylenimine 0.3%,
and using a Filtermate 96 Cell Harvester (Packard Instrument Company). The tubes and
filters were then washed 3 times with 1 ml aliquots of cold buffer B. Filters were not dried
and soaked in Ultima gold (45 pl/well, Packard Instrument Company) and bound
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10 0.013 60 0.008 11 0.017 62
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The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,
corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the iike. Depending on the nature of the active
substance no carriers are however usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

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

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

other therapeutically valuable substances.

Medicaments containing a cornpound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

hyperactivity disorder (ADHD).

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

addition, the upper limit can also be exceeded when this is found to be indicated.
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0.004 20 0.051 66 0.037 21 0.009 67
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Tablet Formuiation (Wet Granulation)

Item .In oredients mg/tablet
5mg 25mg 100 mg 500 mg

1. Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 I 1 1

Total 167 167 167 831

Manufacturine Procedure

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

3. Pass the granules through suitable milling equipment.

4

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

Capsule Formulation

Item Ingredients mg/capsule
S5mg 25 mg 100 mg 500 mg

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

Total 200 200 300 600

Manufacturine Procedure

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

3.  Hllinto a suitable capsule.
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medi canents, e.g. in the formof pharmaceutica
preparations. The pharnmaceuti @&t preparations can be
adm nistered orally, e.g. in the 10 formof tablets,
coated tabl ets, dragees, BxgedmgAtl sof t gel ati ne
capsul es, solutions, enulsions or suspensions. The
adm ni stration can, however, also be effected

Thetollawing examples illistrate theyveationsbigsee hetopieaded to limit its scope.
parenterally, e.g. in the formof injection
solutions. WD 2007/ 085558PCT1EP20071050444 - 26 -

5 PROEERRRIBANds of formula | can be processed with

phar maceutically inert, | or organic carriers
for the production of pha?%%%@%%?cal preparati ons.
Lact ose, corn starch or derivatives thereof, talc,
t j [ ' t like .
rof G CED 425 e R B I 5 B R, Bl
tahi®ts, dragees and hard gel ati ne capsules. 5
SuNsaite carriers for soft gelatine capsules are, for
exanpl e, vegetable oils, waxes, fats, sem-solid and
fui gl pol yols and the |ike. Depending on the nature
e active substance no carriers are however
isual |y required in the case of soft gelatine
capsules. Suitable carriers for the praoduction of

10 Aggrigie ohd00me (5 mipal sice>-brgppoehdhdtiatrahydrepaphthalene-1-

capS MRS an P MCRE 01 .2 Y18 OB Al cUidmARP-foliRnbduiBnic acid mono salt
Sui table carriérs for sugﬁgsltorles are, for 10

weshsasdacatiat 3P AT avyt thedigyechetregi P56 hoass s thig igmperature. Then the
coo®lll rehdifbni HixBire Wal HiitheR Ytk stepth Lhfatel l{l&ueous solutib€ of

phar maceuti cal preparations can, noreover, contain
pqspsmEr earbpuate, Thegplitsion; Wasrestradedamith iebhsi acetal th gagnbined
15 exIBR GRsh &IWHE biih€ Fied VEEVLREY, Slteb@ Md@RhSorated. Purification of

flavorants, salts tor varying the osnotic pressure,

thp gridsipsodues S iflagh-ehyematoasppharicn siligpaget with Trathanolgoncentrated
SRia0RY Al etk ptdvididhfire HRes aperiheald ¥4 ¥at 38l Snaphthalen-1-

supst ances.
y1)-4,5-dihydro-1H-im as colourless solid; MS (ISP): 281.0 and 279.0 (M+H)™).

20 Example 2

rac-2-(5,7-Dimethyl-1,2,3.4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- 1tI-imidazole

Ny NH

rac-2-(5,7-Dimethyl-1,2,3,4-tetrah ydro-naphthalen- 1-y1)-4,5-dihydro- 1H-imidazole was
25 prepared from rac-5,7-dimethyl-1,2,3,4-tetrahydro-naphthalene- 1-carbonitrile in
analogy to Example 1: colourless solid; MS (EI): 228.3 (M™).

30
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15Medi canment s contai ning a conpound of fornula | or a
phar maceutically acceptable salt thereof and a

WO E(Eﬁ)'ogsggyti cally inert carrier are also an obpepipsfor/0s0444
{ !

e present invention, as is a process for their
production, which conprises b?¥ngi ng one or nore
conpounds of fornmula | and/or ?harnaceutically
acceptabl e acid addition dwpmPleahd, if desired, one
or nore other therapeutically val uabl e substances
into a galenical 20 adm nistration formtogether wth

rasrieCbE hipe-5-lurap dgbiteanyire nephibalenri-gh o> T dFRSH-

iRlsgigLred indications in accordance with the present
Invention are those, which include disorders of the
central nervous system for exanple the treatnent or

3 4—.té:t)f’:]a %_1?&1{3)3— 19%' hthalene-1-

catbgwitrder (ADHD). 25The dosage can vary within w de
[imts and will, of course, have to be adjusted to
t hesit-ndj vi dual requirenments in each particul ar case.
Jn the”case of oral admi nistration the dosage for
can vary from about 0.01 ng to about 1000 ngy

p of a conpound of general forrmula | or of the
correspondi ng anount of a pharmaceutically acceptable

I+ .t i a 10 re
T8 P Fa Bng D FeriGlo ¥ ARG IR ROF AT SRR Bere addes
04 he (UWppeml) rint iohde aldondee visveesdtdingiBTR ¢ (.69 ing, 37.4 mmol)

fo 10 be.indicat. . . . .
B s MBS s S5 . T iy e pired at ambint
teFgremib@idvennighé tn Gileemulibrtedowith bthehacetate. The organic phase was

L ngredi ent tablet =5 2 . . .

e SR P Ryesds Lot PPl ine drisd over

NBBGL 251068 IbEaBoraBida TR ciifle pe6BROw4s filtered through a silica gel pad
rocrystalli el | ul ose 5 nesi .

Wb HR YR Tl b S8 RIS P BB psitanytory-

1,2,3,4-tetrahydro-naphthalene- 1-carbonitrile was obtained as a light yellow liquid: MS

(ED): 297.2 (M*), 282.2 (M-CH3)™), 271.2 (M-CN)*, 255.1 (((M-(CHs+ HCN) ™,

100%), 207.1 (M-(CHz)3SiOH) ™). |

c

b) 7-Chloro-5-fluoro-3.4-dihydro-naphthalene-1-carbonitrile

e

F
To 4.5 ml concentrated (96%) sulfuric acid cooled to 0°C were added under vigorous
stirring 1.00 g (3.4 mmol) rac-7-chloro-5-fluoro-I-trimethylsilanyloxy-1,2,3.4-
tetrahydro-naphthalene- 1-carbonitrile drop-wise over 5 min. Then the cooling bath was
removed and the mixture stirred for 10 min. Then ice was added and the mixture made
alkaline by addition of concentrated aqueous sodium hydroxide solution. The agueous
solution was extracted with dichloromethane, the combined organic extracts washed with
brine, dried over NaySQ,, filtered and evaporated. The crude product was filtered through
a silica gel with beptane/ethyl acetate 1:1 as eluent: 0.63 g (90%) 7-chloro-5-fluoro-3,4-
dihydro-naphthalene-1-carbonitrile.



10

15

20

25

10 Manufacturing Procedure 1.Mx itens 1, 2, 3 and 4
and granulate with purified water 2.Dry the granules

wo Ho788¥ssg 3- Pass the granul es through suitabl eppifebbddososss
equi pnent. 4. Add item5 and m x for three mnutes;
conpress on a suitable press: QScapsuIe Fornulatlon

Item I ngredl ents 10/ capsul e S rrg25 rrg 100 nmy500. ng 1.
8 ; thaleng arbonitrile

Lactlse15912314820 3. Corn St ar ch25354070
JA4. Ta c10151025 5. Magnesi um St ear at e1225

00200300600 Manufacturing Procedure 25 1. M x
[ 1, 2 and 3 in a suitable nm xer for 30 m nutes.
27 Add itens 4 and 5 and mx for 3 mnutes. 3.Fill

Tb BkSuflod B BAGLE (£APSIHhSD 7-Aro-5-fluoro-3,4-dihydro-naphthalene-1-
2007/ 085558PCT/ éPZOO?/ 0%044
carbonitrile in 4 ml ethanol were added 328 mg (8.67 mmol) sodium borohydride and
the mixture was heated to reflux for 30 min. The reaction mixture was cooled down and
concentrated. The residue was distributed between water and dichloromethane. The
combined organic extracts were washed with brine, dried over Na;SOy, filtered and
evaporated. The crude product was purified by flash-chromatography with a
heptane/ethyl acetate gradient as eluent. rac-7-Chloro-5-fleoro-1,2,3 4-tetrahydro-
naphthalene- 1-carbonitrile was obtained as colourless oil: MS (EI): 209.2 (M™), 182.1

((M-HCN)"), 156.1 (M-CH,=CHCN) ™), 147.2 ({((M-(CI+HCN))™), 100%).

d) rac-2-(7-Chloro-5-fluoro-1,2.3.4-tefrahvdro-naphthalen-1-yl}-4.5-dihvdro-1H-

Imidazole

LA
Ny NH

CI\E:&

F
rac-2-(7-Chloro-5-fluoro-1,2,3,4-tetrahydro-naphthalen- 1-yl)-4,5-dihydro-1H-
imidazole was prepared from rac-7-chloro-5-fluoro-1,2,3,4-tetrahydro-naphthalene-1-
carbonitrile in analogy to Example 1 but heated to 240°C for 2 hours: colourless
crystalline solid; MS (ISP): 253.1 ((M+H)").

Example 4

rac-2-(7-Fluoro-1,2,3,4-tetrahydro-naphthalen- 1-y1)-4,5-dihydro-1H-imidazole
a) rac-7-Fluoro-1-trimethvlsilanvloxv-1.2.3.4-tetrah vdro-naphthalene- 1 -carbonitrile

rac-7-Fluoro- 1-trimethylsilanyloxy-1,2,3.4- tetrahydro-naphthalene- 1-carbonitrile was
prepared from 7-fluoro-3,4-dihydro-2H-naphthalen-1-one in analogy to Example 3 a):
light yellow liquid; MS (ED): 263.2 (M*), 248.2 ((M-CH1)™), 237.2 ((M-CN)™), 221.2
((M-(CH5+ HCN))™), 173.2 (((M-(CH3):SiI0H)™), 100%).
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- 28 - Experinental The foll ow ng exanpl es
illustrate the i nvention but are not intended to

WO bdo'%ﬂsské S scope. 5 PROCEDURE A PCT/EP2007/050444

Exanpl e
rac- 2- (5 Bromo- 1, 2, 3, 4- t et r ah§Hr o- napht hal en- 1- y1) - 4,
5-di hydro- 1H i mdazole N NH Br 10 A m xture of 400
ng (1 7 mol)

bY ACTRr &3 B - Bapfhth SédcaL¥aibenfiarht hal ene- 1-
carbonitrile and 511 ng (2.2 mvol) et hyl ene di am ne
p-tofjuenesul fonic acid nono salt was heated neat to
150C and the liquid stirred for 6 hours at this
pehature. Then the cool ed reaction m xture was
d wth vvater and saturated agueous sol ution of

e 0?$%Iy8¥1§?{0b8 e COI{'ILSOIl %gll %&lggext r S MS%]SgaW t poro-1-

trimmthﬁ sildn ylexy- ©.2 S4- 2B @iro- ria;ihﬂwdemb hnaibemapﬂemaar@dogy to
' '3% tion of the crude product by
19 2 ro .
sh= chr omat ography over silica gel wth
nmet hanol / concent r at ed ammni a 98 2 as el uent provided

apht hal en- 1-
7 M5 (ISP):

281. &% and 279.0 ((MtH) +-). 20Exarrp| e 2
rac-2-(5,7-Di nethyl-1, 2, 3, 4-tetrahydro-napht hal en-1 -y

3 - di hydro- 1Hirni dazole NN H
(5, 7-Dinethyl-1, 2, 3, 4-t et rahydr o- napht hal en- 1-y

-4, 5-di hydr o- 1H-|mdazole was 25 pr ared from
raﬁ acﬂsorp &QMW@I 9-maphthaleneagybeniyals fias arepaeed frqm /- fluoro-

: Bgmwnﬁ hﬂﬁa@ﬁ@-'l%i/b&ﬂtrﬁé(ﬁhr&ﬂaﬁ)g% to ERARMIERRSSighOldMiw liquid;
M§c§

tﬂﬂ&@i@@#ﬁéﬁémm 100%d 122 ¢4 P CHCN) ™).
rac-2-(7-Chloro-5-fluoro-1, 2, 3, 4- tetrahydro n aphth

alen-1-y1)-4,5-di hydro- 1H m dazol e a)
dyrae-2747 duoron] 2 3i4-tetrahvdro-naphthalen- 1-yl)- 4 5-dihydro- 1H-imidazole

1-t pret hvl si | anyl oxv-1, 2, 3, 4-t et r ahydr o- napht hal ene-

1- gwlﬁ)onitri | e
F

rac-2-(7-Fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- 1H-imidazole was
prepared from rac-7-fluoro-1,2,3,4-tetrahydro-naphthalene- 1-carbonitrile in analogy to
Example 3 d): light yellow solid; MS (ED): 218.2 (M*),

Example 5

rac-2-(8-Methoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro-1H-imidazole

N!_\
~o \ ENH
rac-2-(8-Methoxy-1,2,3,4-tetrahydro-naphthalen- 1-yl)-4,5-dihydro- 1H-imidazole was

prepared from rac-8-Methoxy-1,2,3,4-tetrahydro-naphthalene-1-carbonitrile in anaiogy
to Example 3 d): light vellow gum; MS (ISP): 231.2 (M+H)™).
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To 2.00 g (11 3 mmwol)
7-chloro-5-fluoro-3, 4-di hydro- 2H napht hal en- 1- one

wo MR5/6s 2gdded 10 0.11 g (O 35 nmo0 zi nc |od| de ?@F/Eﬂib‘a%smm

vigorous stirring 3.72 g (4.69 m, 374

trimethylsilyl cyanide dr op-welse over 15 m n The

m xture was stirred at ambient tenperature over

ni ght, and then diluted wibxamgldfy| acetate. The

organi ¢ phase was washed twice with saturated aqueous

sodi um bi car bonate sol ution, brine, dried over
rapi@2GAronta-Il ke tetrahgd rorapirthalent- 1-yihé. Sedibyibr opltbdmedazole

was filtered through a silica gel pad 15 with

hept ane/ et hyI acet ate 4:1 as eI uent

trahydro napht hal ene- 1-carbonitrile was obt ai ned as a
IIowlqu|d Ms (El): 297.2 (M1 ), 282.2
g 2712((MC|\I)II ), 255.1 (((M(CH3 +
100% 207.1 ((M(CH3)3SIiOH) ). 20 b)
7- ro 5-fl uoro- 3, 4-di hydr o- napht hal ene- 1-carboni tr
rat7€Bromol®-téinRH¥isile A6 2R Dot &%tﬁaﬂ@&@o Saphiildrfe- ?Gaﬁlgomtrﬂc was

cool ed to OC were added under wﬂorous stirring 1,00
pr@pftrgd ﬂ*omﬁﬂb;omo 34- dlhydro 2H-naphthalen-I-one in analogy to Example 3 a):

colGifriels OMUOh . ﬁsMW@*MskEI)r 31581 and §23| 18(1121* NRYE. 1a§d 30841 ((M-

tetrahg%dro napht hal ene-1-carbonitril rop-w

CHo) B0 Cbu (Gl bAENNa s 25 1@@%86%&4 (U (CR)SIOH)™),
100924t %@&M%Cﬂ?ﬁfMNlﬁr)mﬁ Then ice was added and the

m xture made alkaline by addition of concentrated

aqueous sodi um hydroxi de sol ution. The aqueous
b)SREHIh O3 4088 y&bt i AfHisled { Raoghitigr omet hane, the

conbi ned organi c extracts washed with brine, dried
n2S0O4, filtered and evaporated The crude
was filtered through a silica gel with
Brieptg ethyl acetate 1:1 as eluent: 0.63 g (90%
-5-fluoro-3,4- 30
ydro- napht hal ene-| -carbonitrile.

7- %ﬁ%é @%5&§E@Tﬁ§g§ﬁ)ﬂgﬁ& 5—Qﬂﬁﬂ>nitr1§:QVas éﬁé a&&?from rac-7-bromo-1-

| oro-5- fl 3,4-tetrahydro -naphth al ene-

trlmeé%xlﬁlaaﬂpwm 5 4 t"FE?hé(dE(bP%RhtBﬂC’Eﬁ‘ SodRyit(ie ia Anglagy to Example
3 Hy: 65bRAG Rolfd, WPp Or13. ﬂiﬁdcﬁyﬁwn@eb & ﬂ@z 5Sm 2H ( 6(%1{ -CH,),

carbonitriie’'in 4 m_ ethanol were ded rzig
2 $hioy B bl EOHoHHih o tabg 4 H, 16 (~CH). 7.03 1< 7.8 Hiz, 1H,

and 7.38dd, J= 7.8 and 1.8 Hz, 1H, and 7.59 d, J= 1.8 Hz, 1H (aryl-H).

¢) rac-7-Bromo-1.2.3.4-tetrahvdro-naphthalene- 1-carbonitrile

=

rac-7-Bromo- 1.2,3,4-tetrahydro-naphthalene- 1-carbonitrile was prepared from 7-

bromo-3,4~dihydro-naphthalene- 1-carbonitrile in analogy to Example 3 ¢): colourless oil;
MS (EI): 236.0 and 234.9 (M), 210.0 and 207.9 (M-HCN)"), 129.0 ((M-(HCN +
Br))") , 100%).

d) rac-2-(7-Bromo- 1.2.3.4-tetrah vdro-naphthalen- I-vl)-4.5-dihvdro-1H-imidazole



5 the m xture was heated to reflux for 30 mn The
reaction m xture was cool ed down and concentr at ed.
WO qum 5%§ due was di stributed between water angc,r,m,m}.,m50444
|ch oronet hane. The conbi ned organic extracts
washed with brine, dried over3XNa2SO4, filtered and
evaporated. The crude product was purified by
flaz\‘I Pronatography with a heptandet hyl acetate

gra as el uent.
| oro-5-fluoro-1, 2, 3,4-tetrahydro- 10
n | ene-l -carbonitrile was obtai ned as col ourl ess

oil: WB (El): 209.2 (M), 182.1 10\4-1-1CNY "1, 156.1
TaC{2M TTRRonTHTK) 3, -’;Ltetnah?d@ aggivhgioD-1HONHSdihydroaidigmiddyole was

pxreﬁ%reg f{oﬁ}l%l 'anﬁ ng tﬁ—%%’%@%?de—ﬂ ?ﬁgl‘ﬁkﬁ{_]'@lbéf 9~%8r‘b%ﬁ&hieqﬁ lfiato gy to

Exaample-l (bi‘lt h}tﬁt@H@ 2301’@ ﬁde;cm,rQ,ce],ozthrltiﬁtsoM;mlp ol56alfi3GaME (ISP):
ro- 1Hi m dazol e was prepared from
5 2$%%m¥%2 akﬂ%ﬁrquoro-l,Z,3,4-tetrahydro-naphtha|ene-
1- carbonltrlk i n anal ogy Hxampl@pl e 1 but heated to
240C for 2 hours: colourless crystalline solid;, M
(I1SP): 253.1 ((MFH)+ ). Exanple 4
racdk 6527-D7brléhuzei 05 Sﬂ—@ﬁhﬁdltcen a[ﬂhkdcm—lrgd}ah,ﬁlfthhﬁho-]l-}yijudazole

- napifit hal ene- 1- carbonltrlle 0/ 25 rac-7-Flu oro-
iorgt hyl si |l anyl oxy- 1,2, 3,4- tetrahydro- n aphth
- carb onitrile was prepared from
or o- 3, 4- di hydr o- 2H napht hakn- 1- one in analogy to
10 Exanpl e 3 a): Iight yellow liquid; M5 (El'): 263.2 (Mt

ra)(‘ gﬁf %_ién{o 1%%%; 3(%%%@%}: cﬂfé&%&?‘ carbonitrle

wINDI2poed ﬁ@%ﬁ@ﬂ@ﬁb&%@ﬂ—?ﬂ@ 442 -naphthalen-1-one in analogy to

Example 3 a): grey solid.

15 b)) 5,7-Dibromo-3.4-dihvdro-naphthalene- 1-carbonitrile

N
Il

CC

Br
- 5,7-Dibromo-3,4-dihydro-naphthalene- I -carbonitrile was prepared from rac-5,7-
dibromo-1-trimethylsilanyloxy-1,2,3,4-tetrahydro-naphthalene-1-carbonitrile in analogy
to Example 3 b): off-white solid.
20
c) rac-5.7-Dibromo-1,2.3.4-tetrahvdro-naphthalene- 1-carbonitrile

Br.

Br
rac-5,7-Dibromo-1,2,3,4-tetrahydro-naphthalene- 1 -carbonitrile was prepared from 5,7-
dibromo-3,4-dihydro-naphthalene- 1-carbonitrile in analogy to Example 3 c): colourless

25 lLiquid.



- 31 - b) 7-Fluoro-3 4-di hydro-napht hal ene-
l-carbonitrile 7- Fl uor o- 3, 4- di hydr o- napht hal ene-
wo JsasReNi trile was prepared from rac-7-fl uor pegmpRio7ms0444
trimethyl-silanyl oxy-1, 2,3, 4-tetrahydro-napht hal ene-|
-carbonitrile in analogy to EXanple 3 b). c)
rac-7-Fluoro-1 23 4-tetrahydro- nﬁhthal
dhrag-2r (@i Dibromo-1.23 4-tetrahydro-naphth 1-v1)-4, 5 dihydro-1H-imidazole
rac- 7- Fl uoro- 1, 2, 3, 4-t et r ahydr o- napht hal ene-
1l-carbonitrile was prepared from
7- fIWhHS 4- di hydr o- napht hal ene- 1-carbonitrile in
anal o4y to Exanple 3 c): light yellow liquid;, M
y: 75.2 (Mr ), 148.2 (((MHCN)+ ), 100%, 122.1
CH2=CHCN) +). d) rac-2-(7-Fluoro-1

2, 3, 4-t et rahydr o- napht hal en-
1y1) 4, 5-di hydro- 1H i m dazol e 15 rac- 2- (7-Flu
ragt2ets, AP remb- 1,813 b heychhpdne-zgphtialenl- é1yl)-4.5-dihydro- 1H-imidazole was

s prefta fop S foieadlf | o 0k Bh RARRED o Miie o
artafdgyeo mmllm hegedsail’€ f?r bﬂéourts iilight breeinl solidsMISI(ET): 360.0
%I@é%?%lgo%i?ﬁgsggﬁ(¥ OAE:(?gPr Zhydr o- napht hal en-1-y1) -

4, 5-di hydro- 1H i m dazol e Example 8
rac- 2- (8- Met hoxy-1, 2, 3, 4-t et rahydr o- napht hal en-1-y1) -
4, 5-di hydro-1Hi m dazol e was 25 prepared from
10 racacM8thvbh 023, 4-t&r Bddt@hnplitiidien-1adpAiShdih gdve~ 1H-imidazole or
l-carbonitrile in analogy to Exanple 3 d): |ight
ABNSw gum MS (1SP): 231.2 ((MrH + ). WO
2007/ 085558PCT/ EP2007/ 050444

N NH

e

rac-4-Methyl-2-(1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- 1H-imidazole was
prepared from 1,2,3,4-tetrahydro-naphthalene- I-carboxylic acid methyl ester and the

15 complex of trimethylaluminum with 1,2-diaminopropane in toluene at reflux for 1 hour
in analogy to {3]: orange gum; MS (ISP): 215.1 ((M+H)™).

PROCEDURE C1
Example 9

rac-2-(1,2,3,4-Tetrahydro-naphthalen-1-yl)- 1H-imidazole

Na NH

To a solution of 390 mg (0.354 ml, 5 mmol) dimethylsulfoxide in 20 ml dichloromethane
25 cooled to -78°C was added a solution of 634 mg (0.422 ml, 5 mmol) oxalyl chloride in 20
ml dichloromethane. The mixture was stirred for 30 minutes at -78°C and then a solution
of 200 mg (2 mmol) rac-2-(1,2,3,4-tetrahydro-1-naphthyl}-2-imidazoline in 20 ml
dichloromethane was added and stirring continued at -78°C for 1 hour. Then 1.01 g (1.4



- 32 - Exanple 6
rac-2-(7-Bronp-1, 2, 3, 4-tetrahydro-napht hal en-1-y1) -4,

wo 200oghssg 0- 1H i mi dazol e 5 a) PCT/EP2007/050444
rac- /- Brono- 1-tri met hyl si |l anyl oxy-1, 2, 3, 4-t etr ahydr o-

napht hal ene-1-carbonitrile -s33-

rac- 7- Brono- 1-trj et hyl sil anyl oxy-1, 2, 3, 4-t etr ahydr o-
isthylamune wereaddpd and fhaceqgrion sRiSPYF 8gred A ambient temperature

ard {1rARPechtfimdl Ea&dzoqngﬂﬂt&aebﬁéaww 2R Sia ivihs 3008 the
to Example 3 a): _ colourless solid, mp. 45-47C, M5

repgtion mgeye pxaciedph fighjgompipng, the gonbized exiradts washed with

bngg)i}led 3&;} Naﬁ@% ﬁt%xged%nﬁ(e%% a. ﬂ;%gﬁcgﬁoﬁ on g%EaB del @S}Qash—
5 chqgn,ag]»gfz)ph_y)mt}bg heptane/ ethyl acetate gradlent prom&ed 7T mgrac-2-(1,2,3,4-

te?r r om) éhfhaﬂa‘nhi/ L)) %mﬁmaaaeageaauﬁagm M9 4@) 1881 (™).

4-di hydr o- napht hal ene-1-carbonitril e was
prepared from
PROCEDUIOER- 1t ri net hyl si | anyl oxy-1, 2, 3, 4-tetrahydro-n
apht hal ene-1-carbonitrile_in analogy to Exanple 3 b):
col ourl ess solid, mp. 11Bxamglel10||]|-NVR (CDCL3):
10 2.48-2.55 m 2H ( =CH CH2), 2.81 t J= 8.1 Hz, 2H
(CH2-aryl), 6.94 t, J = 4.2 Hz, 1H (= 7.03 d, 1=
rag-28(3E Dimethybhd. 38 aaraaddr%n&pmhalelaﬁwlkl -ippidazplg  and
7.59=d, J = 1.8 Hz, 1H (aryl-H. 20 c)
ra vBronop-1, 2 3
4-t err ahydr o- nauht hal ene- 1-carbonitrile
Brono-1, 2, 3, 4-t et r ahydr o- napht hal ene- 1- car boni t
ri as prepared from 7-
br ono- 3, 4- di hydr o- napht hal ene- 1-carbonitrile in
Aatiatiogy! TomEXDIENGD) 630 2¢oTclimeiss 1813 - s hygogEphhalen-1-

ylggghgg@ éﬁ}%iagzMéJ d%%%&@%gg;w %&%H@% thluene were

15 haaggrp@ p@ﬂ'hgpgo al 3@me-10% Pd on charcoal were added and
heating to reflux continued for another 24 hours. This was repeated after 8 hours and 16
hours. After totally 88 hours at reflux temperature the reaction mixture was cooled down,
filtered through a silica gel pad: 28 mg of a brown oil which was purified by flash-
chromatography on silica gel with ethyl acetate as eluent. rac-2-(5,7-Dimethyl-1,2,3,4-

20 tetrahydro-naphthalen-1-yl)-1H-imidazole was obtained as colourless crystalline solid,
m.p. 161-163°C; MS (EI): 226.3 (M™).

Example 11

PROCEDURE A

rac-2-Chroman-4-yl-4,5-dihydro-1H-imidazole

Na . NH

25 O

rac-2-Chroman-4-yl-4,5-dihydro- 1H-imidazole was prepared from rac-chroman-4-
carbonitrile in analogy to Example 1 but heated to 210°C for 2 hours: colourless solid; MS
(ISP): 202.8 ((M+H)™).



rac-2- (7-Bromo - 1,2,3,4- tetrahydro- n aphth alen -
1-y1)-4,5- dihydro - 1H imdazole was prepared from
wo bdsndssiy ono- 1, 2, 3, 4-t et r ahydr o- napht hal ene- 1 @ﬂ@pgmmbﬂm44

rile in analogy to Exanple 1 but heated to 210C for
hours: col ourless solid, mp:3456-158C, Ms (I1SP): 5
éél and _279.0 ((MFH)+ ). Exanple 7

PR %ﬁ$ Di brono- 1, 2, 3, 4-tetrahydro-n apht hal en-
1-y1)- 4 5- di hydro- 1H i naidazole a) rac-5,7-Dibromo
- 1- trlnethyIS|Ianonxy Eeimpleydr o -naphth al ene-
l-carb onitrik ( 10Br

c-5, 7-Di -tri thylsiIanyloxy-1,2,3,4-tetrahy
ra&%éc ‘gﬂ’gﬂo H-midaz n| trile was prepared from
5, 7- dlbronD 3, 4- dlhydro 2H napht hal en- 1-one in

a)anelqQQ - 1midexanpkie-Bréhan-gr@y solid. 15 b)
5, 7- Di br ono- 3, 4- di hydr o- napht hakne- 1-carbonitrile Br
5, 7- Di br ono- 3, 4- di hydr o- napht hal ene-1-carbonitrile

ared fromrac-5,7- dibronmo- 1- trineth

<{ aMyl oxy- 1,2,3,4- tetrahydro - n aphth al ene-

arfo onitrik in analogy to Exanple 3 b): off-white

olPd. 20 c) rac-5 7-Dibronp-1 2

3, 4-tetrahydro- napht hal ene- 1-carbonitrile Br

raE—alC ﬁi i’mBa%l- I r)loh%oﬁaé zL&tvvﬁE}bY&{aPedmhtMr@&%n&n&ﬁ{dbz (1-

on| e was ep ared fromb

dl@‘ih@mwhsl Hidméwbmébhthmwép@pmrd@amﬁoﬁpm (dethpxy-

I
w25 Pt BRSOl HR i

Ohta’s procedure (Synthesis 1990, 78): colourless solid; MS (EI): 216.2 (M™), 95.1
10 (((O=C-2-imidazole)™), 100%).

b) 2-(2H-Chromen-4-vl)- 1H-imidazole

2-(ZH-Chromen-4-yl)- TH-imidazole was prepared from rac-4-( 1H-Imidazol-2-yl)-
chroman-4-o0l in analogy to Example 3 b) but temperature was kept at 0°C: light green
15  solid: MS (ISP): 199.1 (M+H)").

¢) rac-2-Chroman-4-vl- 1H-imidazole

Ny NH

To a solution of 100 mg (0.50 mmol) 2-(2H-chromen-4-yl)- 1H-imidazole in 5 ml

tetrahydrofuran were added 2.02 ml of a 1M solution of lithium aluminium hydride in
20 tetrahydrofuran and the mixture heated to reflux for 2 hours. Then the reaction mixture

was cooled down to ambient temperature and the reaction quenched by slow addition of

isopropanol. Water was added and the mixture was extracted with tert-butyl methyl



10

15

d) rac-2-(5,7-Di bronao-1
2,3, 4-tetrahydro-nauht hal en-1-yl1)-4,5-di hydro-1Himd

wo 300gssBN NH S. Br PCT/EP2007I050444

rac-2-(5,7-Di bronp-1, 2,3,4-te rahydro napht hal en-1-y1
) -4, 5-di hydr o- 1H i ni dazol e wad’5 prepared from

ac-5, 7-di.brono-1, 2. 3, 4-t t ha
ethere thasoRt “i“fdl FepHe Bh%ﬁedﬁ\ﬁﬁ?‘{)‘”@g & 2'%% DY i@gpécﬁhtc&ed and
evap QﬁtedePuﬁﬁéh@'éfl of thd @tilie sﬁﬂwchftﬁla(tgérhphﬁ% Q@ Si-NH,
nd Sagﬁtﬂﬁ aceétat(:%g glu%I?tG pr0v1ded rac»EX l?ro ?H imidazole as

colo&;lé'ss oitdeMsainyd oo, napity hedsen:hvivdpis)#, aodvdjydr o-1Him

i dazol e or tautoner

rac-4- Me 2,3, 4- trah -napht hal en-1-y1) -4
EE R SRERRRR-E TR 4 S S

1, 2,3, 4-tetrahydro- napht hal ene- 1-carboxylic acid
nmet hyl ester and the 15 cemmhfmlgf trimethylal um num
with 1,2-di am nopropane in toluene at reflux for 1

el o B oy el gom 1 (197 1.

rac-2-(1, 2, 3, 4- Tet r ahydr o- naphthalen-l-yl)-lkkinidazo
I a):/a@\G-HuNH—4—TDHanﬁ'cbmu4'2qﬂ)-oﬁroaaﬁ-ﬁQI (0.354 m, 5
mmol ) di met hyl sul foxide in 20 m di chl or onet hane 25
cooled to -78C was added a solution of 634 ng (0.422
m, 5 fmM) oxalyl chloride in 20 i dichl or omet hane.
The mixfure was stirred for 30 minutes at -78C and
[ution of 200 ng (2 mol)

2,3,4-tetrahydro- 1-naphthyl)-2-im dazoline
di chl or onet hane was added and stirring
continued at -78C for 1 hour. Then 1.01 g (1.4 WO

rad@OFE 02553 BIRGH 1 £SO A N Blkbfthn-4-0l was prepared from 6-fluoro-chroman-
4-one in analogy to Example 12 a): colourless solid; MS (ISP): 234.9 (M+H) ™).

b) 2-(6-Fluoro-2H-chromen-4-v1)-1H-imidazoie

Ny NH
o]
2-(6-Fluoro-2H-chromen-4-yl)- IH-imidazole was prepared from rac-6-fluoro-4-(1H-

imidazol-2-yl)-chroman-4-o0l in analogy to Example 12 b): colourless solid: MS (EI):
216.2 (M™),

¢) rac-2-(6-Fluero-chroman-4-vl)-1H-imidazole
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30

- 35 - nm) triethylam ne were added and the reaction
m xture warnmed to ambient tenperature and stirring

Wo%gﬁégggéﬁed for 20 m nutes. Concentr at ed ammnl!'@r/iﬁ?ﬁmmsmu

and the reaction m xture extracted with
di chl or onet hane, the conbi ned3®xtracts washed with
brine, dried over Na2SO4, filtered and evaporat ed.
rapgr6r Feato-gromanst-yh) ol midaggle pagprepansd diomg ge{boflroapil-

ch%ﬁlﬁn iﬁﬁ@ﬁ%ﬁﬁ&iwin AR RS EURAE ¢0E): RhRVHERLTd: MY (ED):

Zhgél@éméﬂ%zﬁ@m%)ﬂlpo%l) 1H i nmidaw e as col ourl ess
solid: M5 (El): 198.1 OW). PROCEDURE C2 Exanple 10
10 _ Trltlum labeled Compounds
rac-2-(5,7-Dinmethyl-1, 2, 3,4-tet rahydro napht hal en- 1-y
e-1Himdazole if=\ NN NH A mxture of 57 ng (0.25
S *H]-labeled ds by Pd-catalyzed tritio-dehalogenation reaction of
ﬁ%’és g% 7] gl?%e%%ml_oloun > g 4- %aet ?I%hy]élrlg neapt? f:al 1en-
brpmn;vat)e pr@uﬁpwbtuwmma@rﬁmwl argedmeny 10% Pd on

1
A Bl TR SR Ay s
15cH20r me af Pt € 090 ded @ndo hb@ﬁtrlp@ylammeeml ! elgnethaueigvas
cofnﬁgct?dgﬁ)htﬂg En&uﬁtgpﬂéi{]ﬁﬂd I}% taed T@ﬁfeﬁ‘ r sﬁd&ﬁ&ﬁ@ The

ours ter tota ours at ref
repasippevesselamg ltsh@nt@awq‘:r@rdegasmdthYeﬁmﬂ@MV@@w@@mﬁyde and then
t
erpbyiiR1d 1Bl i e St S IO RS h
rooind feggerpgiirewd t h et hyl acetate as el uent.

TR S R A o st iun v by
repsat@bltyophﬂws@nirqm Bal 1 mrhef m@ﬂxadol Mlpresm@iwsgﬁsolw inl-2ml

of(eﬁjlzgngl ﬁcpﬁﬁer 0115?(95@ ﬂéé’l ré; %ﬁt? remove the catalyst.

Aftagi@ingthe fitker- mtlyi - 4,18} @ﬁdﬂ;@pbthlelaolrvmtd)@azsc@rf@mgd the residue

| d1?so?s%x i egﬁe{}{a%%éﬁ%%ﬁeﬁﬁtﬂgeﬁgi@ @P@szé ﬁg Elrs't;ﬂldgﬂﬂj AY%or C-8

cod:lnhnurless solid; M5 (ISP): 202.8 ((M+H)
Example 14

rac-2-(7-Tritio-1,2,3,4-tetrahydro-naphthalen-1-yl}-4,5-dihydro- 1H-imidazole
HN/—:\N

o

rac-2-(7-Tritio-1,2,3,4-tetrahydro-naphthalen- 1-yl)-4,5-dihydro- 1H-imidazole was

prepared from rac-2-(7-Bromo-1,2,3.4-tetrahydro-naphthalen-1-yl)-4,5-dihydro-1H-

imidazole by catalytic hydrogenation with tritium gas: > 98% radiochemical purity,
specific activity 32 Ci/mmol.
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Exanpl e 12 rac-2-Chroman-4-yl1-1Hi m dazol e a)

WO Efﬁ‘im% %

1H | m dazol -

skglH | mi dazol - 2-y1) - chroman-4-ol 5
2-y1) - chroman- 4- ol

PCT/EP2007/050444
was prepared

from 4-chromanone and 2-(1- -39-

di et hoxynet hyl- 1H i m dazol -

2-yl)-lithium (prepared in

K@PWC‘PIP’BPN@S( di et hoxyrret hyI )i m dazol e by treat nent

AT R

Onta' s procedure
col ourl es< sol i d; I\/IS (EI)

it Illsld.ll!llcfulllel etra

Tydrof urarmat pew)
Synt hesi s 1990, 78):
P16.2 (M- ), 95.1 10

((({ N—C" A 1.000A [P

\\\ III UGLUI C} }, LTOU _ 1. D
ZTLZI- Chr c en- 4- y lm/:‘“\ i d a‘ié%cl %—{1,2,3,4—tetrahydro 1-naphthyl)-2

2-(2H— Chr gnen- 4-y1) -[1H i m dakoidezodee prepared from

rac-4-(1H{I m da 1)- chroman-4-ol in analogy to

Exanpl e 3|b) but rature was kept at 0C Iight

green.l15 solid: I\/R(IQD)- 199 1 (( M+H) +

racl®- Chr gman- 4- y1-{LPi ni dap %> tﬁ'@‘#%c}l’?{ﬁ L&?Fr%’fydi‘bo

mg (0 50 mmol)

2-(2H chrone
t et rahydrofu e add
solution of lith umi ni

m

N néphithaled- -yl dazibydol IH-Smidazole
bd 2.02 M of a 1M
Um hydride in 20

tetrahydrofuran and the mxture heated to reflux for
2 hdlrs. Then the rEakt,i on ﬁ%%ﬁ@“mlwz’ CERWH o
anbi ent tenperaturegnd the h@ﬁlﬁhﬂ@ﬁllgﬂﬁﬂ(ﬁhﬁﬂy&w&l-@hﬁduob
addi tion of isop ROl . Water was added and the
m xture was extr with fert-butyl nmethyl WO
2007/ 08555%8PCT. 007/ 050444
18 NﬁNH rac-2-(6-chloro-1,2,3,4-tetrahydro-
F naphthalen- 1-yl)-4,5-dihydro- 1H-imidazole
cl
19 al N rac-2-(5-chloro-1,2,3 4-tetrahydro-
naphthalen-1-yl)-4,5-dihydro-1H-imidazole
Cl ]
20 N/“—\NH rac-2-(7-Methoxy-1,2,3,4-tetrahydro-
i 3 naphthalen- 1-y1)-4,5-dihydro- 1H-imidazole
21 I\ rac-2-(6-methoxy-1,2,3,4-tetrahydro-
N NH
Y em | naphthalen-1-y)-4,5-dihydro- 1H-imidazole
~N
o]
22 I rac-2-(5-methoxy-1,2,3,4-tetrahydro-
naphthalen-1-yl)-4,5-dihydro- 1H-imidazole
/O
23 ™\ rac-5-(4,5-dihvdro- IH-imidazol-2-yl)-

Y
=
I

BrH

HO

5,6,7,8-tetrahydro-naphthalen-2-ol
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- 37 -
bri ne,

WO?‘*‘WOE! romat ography over a

acetate as el uent provided
rac-2-chr

et her,

dri ed over Na2SO™, fi

tion of the crude product by

t he conbi ned organi ¢ phase washed wth

| tered and evapor at ed.

PCT/EP2007/050444
Si -NH2 colum with ethyl

VS 2F1): 4
anal ogy to Exanpp
Exanpl e 13
a)rac- 6-Flluoro 4-( 1&F rwni da
rac- 6- Fl uoro 4-(1H i‘m/dazol

nman-4- v1 1Hinm dazole as caolourl ess

. Lrase b Tpsh¥dro- 1fb@fwedﬂ€1 ? -

@fhlene-2,3-diol
chr oman- 4- yl) 1Fi m dazol e

7oI 2-v1l)-chroman-4-ol 10
2- yl) chroman-4- ol was

JB% 7B tfA8 ydoSRAhS

pregared firom6=flsworo=Tthro @@g iR (ﬁ'BaII-PQMﬂaQOI 231)-
Exanpl e 12 a):hxQ ess solid: %

((MFH) 0. |b) 5,6,7.8- tetr ydro naphthalene—l 2-diol
2- (6- Fl uono-2H chronm§n-4-y1)-1Hinfi dazol e

2- (6-Fl uono-2Hchro 4-y1)-1H i m dazol e was

prepared from rac- 64 uor o-

4- (1H15
[ILLL LUJ. t.'yJ.) = Llll Orrgri- 4 UI dé ﬂ_ PQQ Tét{’bh tH-zﬂ 1 1_
b): “col ourl ess sol i/@N M5 (El ; ? W Wﬁﬁ‘ en-1-yl)

rac- 2- ( 6- F1uor o- chF y Lﬂﬂilmlﬁﬁﬁoéﬁazol e WO

2007/ 0855%8PCT/ / 050444 - 38 -
rac-2- (6- El uor o- n-4-yl)-1H i m dazol e was
prepared firom

Z-(o-fTuor
to Exanple 12 c):
(AC), 203.2 (((MCH3r ),
Compounds 5

rac-2-(5-Nitro-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- IH-imidazole
hydrochloride

0- ZHChronmen- 4-y1I)- IF 1 m dazol € i n anal ogy
colourless solid: M5 (El'): 218.2
Exgopk 26Triti um | abel ed

HN,_ N

° | CH

=N
07 "o

rac-2-(5-Nitro-1,2,3,4-tetrahydro-naphthalen- 1-yl)-4,5-dihydro- 1H-imidazole was
prepared from 5-pitro-3,4-dihydro-2H-naphthalen-1-one in analogy to Example 3:
colourless solid; MS (ISP): 246.1 ((M+H)™).

Example 27
rac-8-(4,5-Dihydro-1H-imidazo}-2-y1)-5,6,7,8-tetrahydro-naphthalen-2-ylamine

Ny NH

H,N

rac-8-(4,5-Dihydro- 1H-imidazol-2-y1)-5,6,7,8-tetrahydro-naphthalen-2-ylamine was
prepared from 7-nitro-3,4-dihydro-2H-naphthalen-1-one in analogy to Example 3
providing rac-2-(7-nitro-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro- 1H-imidazole




Synt hesis of [3H]-I|abel ed conpounds by Pd-catal yzed
tritio-dehal ogenation reaction of brom nated
ors with tritiumgas: General proced
Woﬁpﬁﬁég%ti on flask containing a solution of %@r_m&lﬁzﬁﬁosmu
mol of the broninated precurdlor, 15- 20 ng of Pd/C
(10% and 6- 10 pl. of triethylamne in 1 nm of .
whieh wantsdugesstothe Hinprpewnd by mrEods knewiimidsiaftopqjourless solid;
{ I AG Teufen, Switzerland). The
M?’ggsg?{ﬁol%a\%@sagﬁghd its contents were degassed by
freeze-thaw evacuati on cycle and then exposed to 10-
18 G of carrier-free triExamplgad Stirring was
continued for 2- 5 h at roomtenperature The sol ution
Z_W_cgl\g&agﬁg%ag_mnhﬂﬁgﬁge and any exchangeable tritium
was renoved by 15 repeated |yophili7ation from3 x 1
m of methanol. The residue was dissolved in 1 - 2 ni
of fef\hanol and filtered through a PTPE syringe filter
to renove the catalyst. After rinsing the
\Qr wth 4 - 8 Ml of ethanol the solvent was
Apof at ed, the residue dissolved in nethanol and
i1 ed subsequently by HPLC on a standard C- 18 or
C-8 colum. 20Exanple 14

N TR AU EI R SN S K EE
chir§@art4( i khilbSy b Brathple § B bveahperanan b rém at DY liphtgreen
5-di hydro-1H] m%gz_gl e was 25 prepared from
So}lﬁb]‘-@-({SPJngrﬂo(-(M I53)4-t et rahydr o- napht hal en- 1-y1) - 4,
5-di hydro-1H i m dazol e by catal ytic hydrogenation
with tritiumgas: > 98% rggimgsieeni cal purity,
specific activity 32 G /mmol WO
o 2 SRRl SoRoL R et - Krown compounds:

a) rac-6,8-Dichloro-4-( 1H-imidazol-2-v)-chroman-4-ol

HO p\:"\>

H

Cl

rac-6,8-Dichloro-4-(1H-imidazol-2-yl)-chroman-4-of was prepared from 6,8-dichloro-
chroman-4-one in analogy to Example 12 a): colourless solid; MS (ISP): 284.8 ((M+H)*).

15 b)) 2-(6.8-Dichloro-2H-chromen-4-yl)-1H-imidazole

2-(6,8-Dichloro-2H-chromen-4-yl)- 1H-imidazole was prepared from rac-6,8-dichloro-4-
(1H-imidazol-2-yl)-chroman-4-ol in analogy to Example 3 b) but temperature was kept
at 0°C: colourless solid; MS (EI): 266.1 (M), 100%).

20 Example 30

2-(8-Chloro-2H-chromen-4-yl)-1H-imidazole



10

15

15 /-1 HN ,IN OS rac-2-(1, 2, 3,4-tetrahydro- 1-n
aphthyl)-2- imdazoline 16 1-1 NR, NH 00

WO %ﬁg@%—sés?- met hyl-1, 2, 3, 4-t et rahydr onapht hal engdy¥dlonsososss
- | y

ro-1Himdazole 17 /-1 NN NH O
rac-2- (6-nethyl-1, 2, 3, 4-tetrafddro- n aphth gen-
1-y1)-4,5-di hydro- 1Him dazole 18 N., NH c 400

a)rae-8Chlgra: ¢ b gmidarok 24 }-ghrogpdd-shapht hal en- | - y1) - 4,
5-di hydro-1Hi m dazol e 19

rac-8-Chloro-4-(1H-imidazol-2-yl)-chroman-4-ol was prepared from 8-chloro-
chroman-4-one in analogy to Example 12 a): colourless solid; MS (ISP): 250.9
((M+H)*), 100%).

b) 2-(8-Chloro-2H-chromen-4-vl)}-1H-imidazole

2-(8-Chloro-2H-chromen-4-yl)- 1H-imidazole was prepared from rac-8-chloro-4-(1H-
imidazol-2-yl)-chroman-4-o0l in analogy to Example 3 b) but temperature was kept at
0°C: off-white solid: MS (EI): 232.1 (M "), 100%).

Example 31
2-(6-Chloro-2H-chromen-4-yl)-1H-imidazole

a) rac-6-Chloro-4-( 1H-imidazol-2-vl)-chroman-4-ol

cl N

(®]

rac-6-Chloro-4-( 1H-imidazol-2-yl)-chroman-4-ol was prepared from 6-chloro-
chroman-4-one in analogy to Example 12 a): off-white solid; MS (I1SP): 250.9
((M+H)"), 100%).

b) 2-(6-Chloro-2H-chromen-4-y)- 1H-imidazole

Naw NH

O
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15

20

/-mHNN In a
rac-2-(5-chloro-1, 2, 3, 4-tetrahydronapht hal en-1-y1) -4,

WO gm%%g%o 1H i m dazole 20 /- \ NNH O CT/EP2007/(A50444

Met hoxy- 1, 2, 3, 4-t etrahydr onapht hal en
,5-di hydro- 1H i m dazol e 21 /=43NNH CI H 00

ra02(6 met hoxy-1, 2, 3, 4-tetrahydr o- h thale
0 (G art Bk CoR &30t P4 i G s 2] T G- ciloro-4-(1F-

nﬁﬂ&zo;—Zgﬁ% &grﬁj ﬂ%ﬁ%’%—%ié_ al’il’r?l gg%]ﬁgiﬁﬂé 83 Bt RalRRAtture was kept at

0°C: ﬁght brown solid: MS (EI): 232.1 (M), 100%).

Example 32

rac-2-(8-Chloro-chroman-4-yl)-1H-imidazole

Ny, MH

ve

o]

rac-2-(8-Chloro-chroman-4-yl)-1H-imidazole was prepared from 2-(8-chloro-2H-
chromen-4-yl)- 1H-imidazole in analogy to Example 12 c): colouriess solid: MS (El):
234,2 (M™), 219.1 ((M-CH3)*), 100%).

Example 33

rac-2-(6-Chloro-chroman-4-yl)- 1H-imidazole

Ny NH
o)

rac-2-(6-Chloro-chroman-4-yl)- 1H-imidazole was prepared from 2-(6-chloro-2H-
chromen-4-yl)- 1H-imidazole in analogy to Example 12 c): colourless solid: MS (ISP):
235.1 ({((M+H)™), 100%).

Example 34
rac-2-(6-Methoxy-chroman-4-yl}-1H-imidazole

a) rac-4-(1H-Tmidazol-2-y1)-6-methoxy-chroman-4-ol

rac-4-(1H-Imidazol-2-yl)-6-methoxy-chroman-4-o0l was prepared from 6-methoxy-

chroman-4-one in analogy to Example 12 a): off-white solid; MS (ISP): 247.0 (M+H)™).



23 r-MNNH O Bill rac-5-(4,5- dihydro- 1H
i m dazol -2-yl1)- 5,6,7, 8-tetrahydro-napht hal en-2- ol
085558PC T/ EP2007/ 050444 - 40 - 24 &b
wo MR 0553 (4, 5-Di hydr o- 1H i ni dazol - 2- y1) TR dobsosss
5,6, 7, 8-t et rahydr o- napht hal en# 2, 3-diol 25 OH HO O

MNMIIHr rac-5-(4,5-D hydro-1H i m dazol - 2-y1) -
b2~ e - heriardazple - dj ol ~ 56

Ny, NH

2-(6-Methoxy-2H-chromen-4-yl)- IH-imidazole was prepared from rac-6-fluoro-4-(1H-
imidazol-2-yl)-chroman-4-ol in analogy to Example 12 b): off-white solid: MS (EI): 228.2

5 (M%), 100%), 213.1 ((M-CHs) ™).

¢) rac-2-{6-Methoxv-chroman-4-yl)- 1H-imidazole

Ny NH

0

rac-2-(6-Methoxy-chroman-4-yl)- 1H-imidazole was prepared from 2-(6-methoxy-2H-

chromen-4-yl)- 1H-imidazole in analogy to Example 12 c): off-white solid: MS (EI): 230.2

10 ((M"), 100%), 215.2 ((M-CH3)™).
Example 35
rac-2-(8-Methoxy-chroman-4-yl)-1H-imidazole

a) rac-4-(1H-Tmidazol-2-vD)-8-methoxv-chroman-4-ol

15 rac-4-(1H-Tmidazol-2-yl)-8-methoxy-chroman-4-ol was prepared from 8-methoxy-

chroman-4-one in analogy to Example 12 a): colourless solid; MS (EI): 246.2 (M), 228.2

((M-H20)"), 95.2 (((C(=0)-2-imidazoly) ™), 100%).

h) 2-(8-Methoxy-2H-chromen-4-v)- 1H-imidazole




Hr=N1 HN,." "OS
rac-4-(1, 2, 3, 4- Tetr ahydr o- napht hal en-1 -y1) -

zole Exanple 26 PCT/EP2007/050444
wo gﬂ'élwbtgg%g Nitro-1, 2, 3,4-tet rah¥ﬁdro napht hal en-1-y1) -4,

5-di hydro-1H i m dazol e hydroct oride 5 rac- 2-
(5-Nitro- 1,2,3,4-tetrahydro -n aphth al en-
1@ 4,5- di hydro- 1Hinidazole was prepared from
tro-3, 4-di hydr o- 2H napht hal en-1-one in anal ogy to
le 3: colourless solid; M5 (ISP): 246.1 ((M+H) +
anple 27 10
ac-8-(4,5-Di hydro 1H i m dazol -2-y1)-5,6,7,8-tetrahyd
r 6- napht hal en- 2- yl ami ne
rac- 8- (4, 5-Di hydro-1Hi m dazol - 2-y1) -5, 8-tetrahyd
2+ (%mmh%[ﬂ@hr@n?némlhéﬂwagdmmsaﬂeﬁaﬁrﬁom rac-4-(1H-imidazol-

érx)@ ﬁ{eﬁlo%y%;lgdvxﬁ%:ﬂ 10512 L ARN! RataRple N8 bif ARl BEY: M8 (EI):

23’8a1c(-(M ()710ﬂ%)ro 1, 2 3, 4-t et rahydr o- napht hal en- 1-y1) - 4,
5-di hydro-1Him dazol e WO

5 gr?ggé_? s R ﬂI%Pn%QPZJ 594%1daz6ﬂe whi ch was reduced

0dS known in the art:
col ourl ess solid; I\/S(ISP) 216.4 ((MtH) ).

Ny NH
o

~

rac-2-(8-Methoxy-chroman-4-yl)- 1H-imidazole was prepared from 2-(8-methoxy-2H-
chromen-4-yl)- 1H-imidazole in analogy to Example 12 c): colourless solid: MS (ISP):
231.1 (M+H)™).

10 Example 36

rac-2-(6,8-Dichloro-chroman-4-yl)-1H-imidazole

N NH

Gl

o]

rac-2-(6,8-Dichloro-chroman-4-yl)- 1H-imidazole was prepared from 2-(6,8-dichloro-
2H-chromen-4-yl)-1H-imidazole in analogy to Example 3 b) but temperature was kept at

15 ambient temperature for 2 hours: colourless solid: MS (EI): 268.1 (M™), 253.1 (((M-
CHs)™), 100%).

Example 37
rac-2-(7-Methyl-chroman-4-yl)- 1H-imidazole

a) rac-4-(1H-Imidazol-2-y1)-7-methvi-chroman-4-ol




Exanpl e 28 2-(2H Chronen-4-yl)-1Hi m dazole 5
2-(2H Chronen-4-yl1)-1H1im dazol e was prepared from
idkz{e 1H | nai dazol -2-yl)- chroman-4-ol in gapk 050444
wo%og‘?/g‘(sggs le 3 b) but tenperature was kept at 0C :FQMF
green solld M5 (ISP): 199. 1-4§MH) ). Exanple 29 10
2-(6, 8- DichI or o- 2H chronen-4-y1) - 1H i m dazol e a)

rac 6, chI oro-4-(1Him dazol - 2-y1) - chr onan- 4- ol
-Di chl oro-4- (1Hi m dazol - 2-y1) - chr oman- 4- ol
pﬁred from 6, 8-di chl orochroman-4-one in

to Exanple 12 a): colourless solid; M5 (ISP):
284. 8 ((I\/H—|)+ ). b)
2-(6,8-D chl oro-2H chronen-4-yl)-1Him dazagl e N,
ra@‘j‘l—@li Emalagnlchybr buztyt sheswent 4-0) YRS PIGPRICH |ﬁa>&12 8113@8%15

SRRAIESd ]El%hfo tcﬁﬁ%n%le'ib% :Qolburless solid; MS (ED: 2302$M Y,
IH1m azoI Z.MC roman-4-ol .in anal o

N N VR IR S TS S
5 @%)ld M5 (El): 266.1 ((M+ ), 100% . 20Exanple 30
2-(8-Chl oro-2H-chronen-4-y1)-111-i m dazol e

b) 2-(7-Methvi-2H-chromen-4-y1)- I1H-imidazole

Ny NH
S

(&)

2-(7-Methyl-2H-chromen-4-yl)- 1H-imidazole was prepared from rac-4-( 1H-imidazol-2-
yl)-7-methyl-chroman-4-ol in analogy to Ixample 12 b): light yellow solid: MS (El):
10 2122 ((M™), 100%).

¢) rac-2-(7-Methvyl-chroman-4-vl)-1H-imidazole

Ny NH

0

rac-2-(7-Methyl-chroman-4-yl)- 1H-imidazole was prepared from 2-(7-methyl-2H-
chromen-4-yl)-1H-imidazole in analogy to Example 3 b) but temperature was kept at

15 ambient temperature for 18 hours: colourless solid: MS (EI): 214.2 (M"), 199.2 (((M-
CH3)™), 100%).

Example 38
2-(5-Methyl-2H-chromen-4-yl)-1H-imidazole

a) rac-4-(1H-Imidazol-2-vD-5-methvyl-chroman-4-ol



16

15

WO 2007/ 085558PCT/ EP2007/ 050444 - 42 - a)
rac- 8- Chl oro-4-(1Hi m dazol - 2-y1) - chr oman- 4- ol

Woi'oﬂ‘fms%ssgﬂ oro-4-(1Him dazol - 2-y1) - chr onan- 4-1%.1%@2%07/050444

epared from 8-chl orochroman-4-one in anal ogy t
Exanpl e 12 a): colourless sot4t: M (1SP): 250. 9 5
(((MFH)+) 100% . b)

2- (8- Qifgr o- 2H chronen-4-y1)-1Him dazole 4
or o- 2H- chronen-4-y1) - 1H i m dazol e was
prepared from

ag- 8-Jchl oro-4- (1H m dazol - 2-yl)-chroman-4-ol in
anal®gy to Exanple 3 b) but tenperature was kept at
10 OC. off-white solid: M5 (El): 232.1 ((Mj, 100%.
raglla(ﬂ?i EnRthzed=1-6h GhhRiR %hl-cﬁl%pmnw&s yrkbaréhiﬂom Q&ﬁe&hﬁ

rac- 6Ch|oro4(1|—|-|mdazol 2-y .

ch}:gmﬁ%\t’r@lﬁ’@ﬁ|aéfﬂ@gmc( Eﬁmﬁ’#aamx@@y@?&m@dé{%‘éﬁ (51)0133%@1‘4 )
10058084 g d-oMm Bkl o] oman-4-one in analogy to

r@ﬁp eg(l( Qﬁl of f - V\h???solld M5 (I SP): 250.9

(( I\/H-|—|)+) 100%. b) )

5~ % mi dazole WO
2007/ 085558PCT/ EP2007/ 050444

Ny NH

=2

O

2-(5-Methyl-2H-chromen-4-yl)- 1H-imidazole was prepared by heating a solution of rac-
4-(1H-imidazol-2-y1)-5-methyl-chroman-4-ol in 4N aqueous HCl for 16 hours. The
reaction mixture was cooled to ambient temperature, pH adjusted to 10 by addition of
ammonia and extracted with tert.-butyl methyl ether. The collected organic phases were
washed with brine, dried over Na»SOy, filtered and evaporated: colourless solid: MS (ISP):
213.1 (M+H)"™).

Example 39

rac-2-(7-Fluoro-chroman-4-yl)- 1H-imidazole -

rac-2-(7-Fluoro-chroman-4-yl)- 1H-imidazole was prepared from 7-fluoro-chroman-4-
one in analogy to Example 13: colourless solid; MS (EI): 218.1 (M*), 203.1 (M-CH2)"),
100%).

Example 40

rac-4-(1H-Imidazol-2-y1)-1-(toiuene-4-sulfonyl)-1,2,3,4-tetrahydro-guinoline



- 43 - 2-(6-Chloro-2H chronmen-4-yl)-1H i m dazol e was
prepared from
8. chl oro-4- (1H m dazol - 2-y1) - chr oman- 4- o},
WO%@%’P%S%W Exanpl e 3 b) but tenperature was t(é%tﬁma?t‘}msm“

OC. light brown solid: Ms (EP#8232.1 ((AC), 100%.
Exanpl e 32 5 7
rqﬁ\?\gﬁ(8- Chl oro-chroman-4-y1) - 1Hi ni dazol e NN NH a
racy2- (8- Chl oro-chronman-4-yl)-1H i m dazol e was

red from

8Jchl or o- 2Hchronen-4-y1) - 1Hi m dazol e i n anal ogy
to_Exanple 12 c): colourless solid: M5 (El): 234.2 (M
), 9.1 (((MCH3) ), 100% . 10Exanple 33
r -(6-Chl oro-chroman-4-y1)-1Him dazole N NH
ra -(6-Chl oro-chroman-4-yl)-1Hi m dazol e was
prepared from
2- (6-chl oro-2Hchronen-4-yl1)-1Him dazol e i n anal ogy
)t OPEX id#2Gne colourless solid: M5 (I1SP): 15

235.1 M+H) + ), 100% . Exanple 34
rac- 2- (6- Met hoxy-chroman-4-yl1)-1Hi m dazol e a)
rac-4- 1H I m dazol - 2-v1) - 6- met hoxy- chr oman- 4- ol

Y

1-Phenyl-azetidin-2-one was prepared from azetidin-2-one and iodobenzene by

treatment with trans-1,2-diaminocyclohexane, copper(I) iodide and potassium carbonate
according to the procedure described in J Am. Chem. Soc. 2001, 123, 7727-7729; off-
white crystalline solid; MS (ISP): 148.4 ([M+H]", 100%).

b) 2.3-Dihvdro-4(1H)-guinolinone

2,3-Dihydro-4( 1H)-quinolinone was prepared from 1-phenyl-azetidin-2-one by
treatment with trifluoromethanesulfonic acid in 1,2-dichloroethane according to the
procedure described in Tetrahedron 2002, 58, 8475-8481; yellow oil; MS (ISP): 148.3
([M-+H]", 100%).

¢) 1-(Toluene-4-sulfonvl)-2.3-dihvdro-1H-guinolin-4-one

To a solution of 2,57 g (17.5 mmol) 2,3-dihydro-4(1H)-quinolinone in 20 m]
dichloromethane at 0 °C was added dropwise 9.09 m] {65.6 mmol) triethylamine. Then



WD 2007/ 085558PCT/ EP2007/ 050444 - 44 - b)
2- (6- Met hoxy-2H chronen-4-y1) - 1H i m dazol e
woﬁm%ﬁss%@sgh]?xy 2k chromen-4-y1) - 1H-i mi dazol € VgSrgp2007/050444
epared from

rac- 6- 11uor o- 4- (1Hi mi dazol - 2=4A) - chroman- 4-ol in

analo to Exanple 12 b): off-white solid: MS (El):
5.208(F %mqquh.p tolllg@%ﬂphgmgl chlqriderveas fggledcz)nd the reaction mixture was
heaf¥d x5t !Iﬁjol)l((}‘ux 1§ AR Bo %/t%)roén'ﬂ' tbipAaERE the mixture was diluted

rac- - et chroman- 4 1H 1 m dazol e was
with ép:l;k)équ:ﬂ)@m an washet lsegugniiglhye with 1 M aqueous hydrochloric acid,

jg@g@g_mg Raidht 1%9%8% %ﬁa@?ﬁ&?@;ﬁé %E?ﬁﬁﬁ@% §ekAeparated
1t

the prapicinbias) was driegxaapNex filtered and concentrated m vacuo. The

re?%%e% %%ﬁﬁ’édl lﬁa%z ?ﬁ%&%ﬁé(éﬂﬂé@%ﬂ@%ﬁ%{ﬁ@%@ to af5ford 1.55¢
(2990 -of th{cltil avinhero a9 2 whitegrystal liseplLid YIS HER) 40814 (s HI™
@x@@pared from 8- nmet hoxychroman-4-one in anal ogy to
nple 12 a): colourless solid; M (El): 246.2 (M
228.2 ((4-1- 120)
.-e“.u‘ = b Pt g e :
2- (8- Met hoxy- 2H chrorren 4 yl) 1H i i dazol e was
prepar fromrac-4- (1H-|mdazol
IL}/l) \\ t hoxy-chroman-4-ol in anal ogy to Exanple 12
Nwhite solid: M5 (El): 228.1 ((Mk-), 100% . 5
a 5. (8- Met hoxy-chroman-4-y1)-11-1-i m dazol e
I

-2

| En dazol yl) )x

10
rac-4-(1H-Imidazol-2-yl)- 1-(toluene-4-sulfonyl)- 1,2,3,4-tetrahydro-quinolin-4-ol was
prepared from 1-(toluene-4-sulfonyl)-2,3-dihydro-1H-quinolin-4-one and 2-(1-
diethoxymethyl-1H-imidazol-2-yl)-lithium in analogy to Example 12 a): off-white foam;
MS (ISP): 370.1 ([M+H]", 100%).

15 &) 4-(1H-Imidazol-2-y1)- 1-(toluene-4-sulfonvl)-1.2-dihydro-quinoline

4-(1H-Imidazol-2-yl)-1-(toluene-4-sulfonyl)-1,2-dihydro-quinoline was prepared from

rac-4-( 1H-imidazol-2-yl)- 1-(toluene-4-sulfonyl)-1,2,3.4-tetrahydro-quinolin-4-ol and

sulfuric acid in ethanol at 0- 20 °C in analogy to Example 12 b): white crystalline solid:
20 MS(ISP): 352.3 ((M+H]", 100%).



rac- 2- (8- Met hoxy-chroman-4-yl)-1H i m dazol e was
prepared from 2-(8-net hoxy-2H
AL 4-y1) - 1Him dazol e in anal ogy to Ex PRB7/050444
woft{d? co%hourless solid: M5 (ISP% 231.1 ((M+H) 4 lﬁ ’
10Exanpl e 36
rac- 2- 1516 8- Dli:hl or(i chrormn 4- yl] 1H-| mdazole N., NH
3 d4—~h d 4 Y XY 2 2 ,=, rild AHRE

prepared from

2-( -di chl or o2H-chronen-4-y1)-1Him dazol e in

nto Exanple 3 b) but tenperature was kept at

ient tenperature for 2 hours: colourless solid:
268.1 (IvVI+ ), 253.1 ((04- 043)), 100% .

37 rac-2-(7-Methyl -chroman-4-yl1)-1H i m dazol e

4- (1H 1 m dazol - 2-y1) - 7- net hyl - chroman-4-ol WO

=2=P1H | ni dazol - 2-y1) - 7- et hyl - chr oman- 4- ol was
d from 7-net hyl -

rac-4-(1H-Imidazol-2-yl)- I-(toluene-4-sulfonyl)-1,2,3,4-tetrah ydro-quinoline was
prepared from 4-(1H-imidazol-2-yl)-1-(toluene-4-sulfonyl)-1,2-dihydro-quinoline and

5 lithium aluminium hydride in tetrahydrofuran at reflux in analogy to Example 12 c): off-
white foam; MS (ISP): 354.3 ((M+H]", 100%).

Example 41
rac- 4-(1H-Imidazol-2-yl)-1,2,3,4-tetrahydro-quinoline

Ny NH

=

10 rac- 4-(1H-Tmidazol-2-v1)-1,2,3,4-tetrahydro-quinoline was obtained as a by-product
during the preparation of rac-4-(1H-imidazol-2-yl)- 1-(toluene-4-sulfonyl)-1,2,3,4-
tetrahydro-quinoline as described in Example 40f): off-white amorphous solid; MS (ISP):
200.4 ([M+H]", 100%).

Example 42
15 rac-2-(5-Methyl-chroman-4-yl)-1H-imidazole

Na NH

O



chroman-4-one in anal ogy to Exanple 12 a): col ourl ess
solid; M5 (El): 230.2 (INA+ ), 212.2 ((MH20)+ ),
M (H20 +H + COVE ), 95.2
WO %ﬂ??/g%g | 2fi mi dazol y1) + 5) 100% . b) PCT/EP2007/050444

2(7- Met hyl- 2H chronen- 4-y1)-41$¥t i m dazol e

2-(7-Met hyl - 2H chronen-4-y1)-1H i m dazol e was
ram%@aﬁ@ﬂl}{ﬁbmmqtélﬂl)( itimpdagglegvasprepared from 2-(5-methyl-2H-
C*%%%léﬁ%ﬁ%“?; RRIEPy foppe B! S 3Gy IRPRIC S catalyst n
etheogtateqy S0%cfop 18 Mowst Affer whirloverknp thareyiduHwanhpurifed| by flash-

cl%?@%ﬁ)lée%)h%%%m@ GBI QIRE ea¥eht ofbth e AEAhEnURS 5% - 30% as

5 elgent7eohmtrippssobife MISRS: 2152 §(M+H) i dazol e i n anal ogy
to Exanple 3 b) but tenperature was kept at 15
anbi ent tenperature for 1 r.sa col ourl ess solid:
VB (El): 214.2 (1\4+ ), 1%5&3&?%2- cH3)-), 100%) .
Exargpl e 38 2-(5-Methyl -2H-chronen-4-34)-1Hi m dazol e
ragy2-(Salduaeptehromagad-l)- H-ymidagolget hyl - chr oman- 4-ol WO
2007/ 085558PCT/ EP2007/ 050444 - 47 -
rag=d- (1H I m dazol - 2-y1) - 5- net hyl - chroman- 4- ol was
prapsred from 5-net hyl - chroman-4-one in analogy to
Fxappl e 12 a): colourless solid; Ms (El): 230.2 ((M-

@ 1909, 95.2 ((C(=0)-2-imdazolyl)+ ). 5 b)

5<Met hyl - 2H chronen- 4-v1) - 1Hi m dazol e
rac-2-(5-Fluoro-chroman-4-yl)- 1H-imidazole was prepared from 5-fluoro-chroman-4-

10 onein analogy to Example 13: colourless solid; MS (ISP): 219.1 ((M+H)™).

Example 44

rac-4-( 1H-Imidazol-2-yl)-1-methyl-1,2,3,4-tetrahydro-quinohne

Nao NH

a) 1-Methyl-2.3-dihvdro-1H-quinolin-4-one

This compound was prepared according to the procedure described in J Med. Chem.
2003, 46, 1962-1979. To a solution of 220 mg (1.49 mmol) 2,3-dihydro-4(1H)-
quinolinone in 3 ml acetone in a pressure tube was added 620 mg (4.48 mmol) potassium
carbonate. Then 0.38 ml (5.98 mmol) iodomethane was added dropwise, the tube was

20 sealed, and the reaction mixture was heated at 80 °C for 16 hours. After cooling to room

temperature the mixture was diluted with ethyl acetate and washed with saturated brine.



2-(5-Met hyl - 2H chromen-4-y1)-1Hi m dazok was prepared
by heating a solution of rac-
dazol - 2-y1) - 5- net hyl - chroman- 4-ol i
wofm%ﬁ?ské“m for 16 hours. The reaction m xt u?(}f‘}ﬂmoomsmm
cooled to anbi ent tenperature’ZpH adjusted to 10 by
addition of 10 ammonia and extracted with tert.-butyl

Thephases werR spparatp@achibicss ganc pRaaRe dptthews Ny, filtered and
cae@eheﬂew P, | IR Teﬁde%s%%?fﬁ%? %mth %&gﬁ f@ el ethyl
ye

evapor at ed: colourless solid: M (
acptatgReptpi e tg gfford 147 mg (61%) of the t1tle compound asali ]low oil. MS

(Iseﬁgzg;ngl tﬁg*q g.ﬁ,ljorran 4-y1)-1Hi mi dazole 15

ro-chroman-4-y1) - 1Hi m dazol e was
prepared from 7- fI uor o- chrlomag 4- one in anal ogy to
v ethsgh \ :

203 1 (((MCHS)+ ), 100%. Exarrple 40 20
rac-4-lH 1 m dazol -2-y1)-1-(tol uene-4-sulfonyl)-1,2,3

hydr o- qui nol i ne WD 2007/ 085558 /-= NN NH
M8 - PCI UEP2007/ 050444

rac-4-(1H-Imidazol-2-yl)-1-methyl-1,2,3,4-tetrahydro-quinolin-4-ol was prepared from
l-methyl-2,3-dihydro-1H-quinolin-4-one and 2-(1-dicthoxymethyl- 1H-imidazol-2-yl)-
lithium in analogy to Example 12 a): off-white crystalline solid; MS (ISP): 230.4

10 ([M+H]", 54%), 212.1 ((M+H-H,01", 100%).

c) 4-(1H-Tmidazol-2-vl)-1-methvl-1.2-dih ydro-gquinoline

N NH

4-(1H-Imidazol-2-yl)- 1-methyl-1,2-dihydro-quinoline was prepared from rac-4-(1H-
imidazol-2-vyl)-1-methyl- 1,2,3,4-tetrahydro-quinolin-4-ol and sulfuric acid in ethanol at

15 50 °C in analogy to Example 12 b): orange crystalline sotid: MS (ISP): 212.3 ([M+H]",
100%).

d) rac-4-{1H-Imidazol-2-y1)-1-methvl-1.2.3.4-tetrahvdro-guinoline

N NH

rac-4-(1H-Imidazol-2-yl)-1-methyl- 1,2,3,4-tetrahydro-quinoline was prepared from 4-
20 (1H-imidazol-2-yl}-1-methyl-1,2-dihydro-quinoline and lithium aluminium hydride in



a) 1-Phenyl -azetidin-2-one 1-Phenyl-a7etidin-2-one
was prepared from azeti di n-2-one and i odobenzene by 5
t with trans-1, 2-di am nocycl ohexane,
wo %‘{S‘g’g’éﬁﬁ) i odi de and pot assi um car bonat e acc%?'ﬁ(FE%,““?’%S“““‘
the procedure described in I-&n Chem Soc. 2001,
123, 7727-7729; off-white crystalline solid;, M )
tefrplgprofurargataeflinisHnalopgodixampple 12 c): off-white crystalline solid; MS
' { ui nol i none 10
{ gzgﬂﬁﬁgﬂi(]ll%b%gm nol i none was prepared from
1- phenyl -azetidin-2-one by treatnent with
trifluoromet hanesul fonic led51, 2- di chl or oet hane
according to the procedure described in Tetrahedron
2%@%11)5182}1-%&170%1&4&%)-mldn@d&zelé , M5 (1SP): 148.3
[ MF111+, 1009 . c)
1- (Tol uene-4-sul fon_y1)-2, 3-di hydr o- 1H qui nol i n- 4- one
5 ayge-d-(idAmadazol-2-9h-Fimeph dghgompaiz 4l yp) )
2, 3-di hydro-4(1H)-qui nolinone in 20 ni
di chl ogonet hane at 0 C was added dropwi se 9.09 m
’ ) triethylanmine Then WO
002/ 085558PCT/ EP2007/ 050444 - 49 - 5.25 g (27 5
@w p-t ol uenesul phonyl chlori de was added and the
gagki on m xture was heated at reflux for 16 hours.
After cooling to roomtenperature the m xture was
diluted with dichl oronet hane and_ washed sequent.i al gy
ragie HHr Impdageleo o - hirgrbe hpman- 49l as prepared il Adeeibis
c}ﬁ@ﬁlaﬂm-@rhé?iﬁrahﬁlbg&% ERd¥pls ab HY: 2bRArIBYsI dudid; Mlsgxsy)a;saaﬁ
wer e_separ at ed and the organi c phase was dried over
(4 . filtered and concentrated in vacuo. The
resi due was purified by chromatography (silica gel,
10 bEL-YMaaegiM-eheRinns))- 119 igfideel 1.55 g (29% of the
title conpound as a white crystalline solid. M
(1 /SQ: 302.4 ([ M+1-1], 1009 .

Ny, NH
CI\%/
0

2-(3-Methyl-2ZH-chromen-4-yl}- IH-imidazole was prepared from rac-4-(1H-imtdazol-2-
yl)-3-methyl-chroman-4—ol in analogy to Example 38 b): light brown solid; MS (ISP):
213.0 ((M+H)™).

15 Example 46

2-(2,2-Dimethyl-2H-chromen-4-yl)-1H-imidazole

N NH

2-(2,2-Dimethyl-2H-chromen-4-yl)- 1H-imidazole was prepared from 2,2-dimethyl-
chroman-4-one in analogy to Example 38: yellow solid; MS (ISP): 227.0 ((M+H)™).

20



d)
rac-4-(1H I m dazol -2-vl)-1-(tol uene-4-sulfonyl)-1,2,3

= hydr o- qU|noI|n 4-o0l 10
wo %@%%#9 (tol uene-4-sul fon yclvf/ml)zoﬂ 7/{3,50444

10

15

20

1H I m dazol - 2-y1) - 1-
, 4-tetrahydro- qU|noI|n 4-ol wa4- prepared from
1 (tol uene-4-sul fonyl) -2, 3-di hydr o- 1H qui nol i n- 4- one
and 241- di et hoxynet hyl- 1Bxamplgdd ol - 2- y1l)-lithiumin
analogy to Exanple 12 a): off-white foam M5 (ISP):
7 OI00%)
rag! ij(.Lzll—l- I m da g(ihl% Aﬂy%ﬁ(f?%mb%aﬁgl% sul fonyl)-1, 2-di hy

dro dui nol i ne
4-“fﬂ-lwidazol-2-y1)-1-(to|uene-4-su|fony1)-1,2-dihyd

-(1Him dazol -2-yl1)-1-(tol uene-4-suffonyl)-1,2,3
rahydro-quinolin-4-ol and sulfuric acid in

aol” at 0- 20C in analogy to Exanple 12 b): white
crystalllne solid: 20 M5 (ISP): 352.3 ([ M+r111l+,

raf- : 42 prﬁhﬁf 81#?085%5%1{/ Epfézgléﬁ%g%eiﬁfe%mf (g, digethyl-

21;1%&@:&&&%@ QHq.tﬂlﬂmo&d’\ﬁi analogy to Example 42: colourless solid; MS (ISP):

H- | m dazol - 2-y1) - 1- (t ol uene-4-sul fonyl)-1, 2 3
Zﬁﬁfg jé%ero gui nol i ne was prepared from

4- (1H i m dazol -2-y1)-1-(tol uene-4-sul fonyl)-1, 2-di hyd
ro-quinoline and 5 |ithi uRx&hpiid8i um hydride in
tetrahydrofuran at reflux in analogy to Exanple 12

. - 1 . o)
rag%gg%thﬁ—bi—lg@{rg%rgn—A{\—/)%)—(IIHS—?&idagglg' 3 ([MeH +, 100% .
4- (1H I m dazol -2-y1)-1, 2, 3,4-tetrahydro-qui noline 10
rag=—
4- B4HH m dazol -2-y1) -1, 2, 3, 4-t et rahydr o- qui nol i ne was
obt Lped as a by-product

O

rac-2-(2-Methyl-2H-chromen-4- yl)- 1H-imidazole was prepared from rac-2-methyl-
chroman-4-one in analogy to Example 38: light brown solid; MS (ISP): 213.0 ((M+H)*).

Example 49
(3R.4S or 35,4R)-2-(3-Methyl-chroman-4-yl)- 1H-imidazole

=\ Chiral
N NH

g

(3R.45 or 35,4R)-2-(3-Methyl-chroman-4-yl)- 1H-imidazole was obtained by
chromatographic separation of a diastereomeric mixture of rac-2-(3-methyl-chroman-4-
y)-1H-imidazole (Example'SB) on a Chiralpak AD column with heptane/ethanol 93:7 as
eluent: colourless solid; MS (ISP): 215.1 ((M+IH)™*).

Example 50

rac-2-(2-Methyl-chroman-4-yl)-1H-imidazole



during the preparation of
rac-4-(1Him dazol -2-yl)-1-(tol uene-4-sulfonyl)-1,2,3
5 ahydr o- qui nol i ne as described in Ex
Wozz?ﬁ}”?ésg%%f-\/\hi te anor phous solid; M5 (ISP): %@PZDWOSMM
([ MtH, 100% . Exanple 42 15 55-
rac-2- (5- Met hyl - chroman-4-y1) - 1H i m dazol e WO
2007X 085558PCT/ EP2007/ 050444 - 51 -
XZ- (5- Met hyl - chr oman- 4-y0- 1Hi m dazol e was

5-lget hyl- 2Hchr onen- 4-y1) - 11- 1-i m dazol e by
hydPogenati on at 100 bar with 10% Pd/ C as catal yst in
ethyl acetate at 50C for 18 hours. After usual workup

rat12e( r Bletldi-ehmasarp iyl 118 dmbdazbleasds praparainfadio gaa pH{-roeth yl-2H -

silic ..wt.h a.gradi ent . of ethvl.~acetate/ neth .
crgopnet Jodi- i ga Pl ey f Fa P e AR BicBh R RS isey: 2151
((RLEIZH((MHH) ). Exanple 43 o

rac- 2- (5- Fl uoro-chroman-4-y1)-1Hi m dazol e

rac- 2- (5- Fl uor o- chr oman- 4¢ - i m dazol e was

prepared from 5-fl uor o-ch'lraj\c(/)ﬂ]ﬁ)l 1%51 10 one in anal ogy

to Exanple 13: colourless solid; M5 (ISP): 219.1

(2R(AHdn) 28, 4AR) - ElaNekleyl 4hroman-4-yl)- 1H-imidazole
rac-4-(1H I mdazol -2-yl)-1-nmethyl -1, 2, 3, 4-t etrahydro-
quinolige, a) 1-Methyl-2, 3-dihydro-1H quinolin-4-one
158 NH

Sl

(2R,4S or 25,4R)-2-(2-Methyl-chroman-4-yi)- 1H-imidazole was obtained from rac-2-(2-
methyl-chroman-4-yl)- 1H-imidazole in analogy to Example 49: colouriess solid; MS
10 (ISP): 215.1 (M+H)").

Example 52
(2S5,4R or 2R,48)-2-(2-Methyl-chroman-4-yl)-1H-imidazole

I\ Chiral
N%_/NH

(2S,4R or 2R 45)-2-(2-Methyl-chroman-4-yl)- 1H-imidazole was obtained from rac-2-(2-
15 methyl-chroman-4-yl)- 1H-imidazole in analogy to Example 49: colourless solid; MS
(ISP): 215.1 ((M+H)™).

Example 53

rac-2-(3-Methyl-chroman-4-yl)- 1H-imidazole



Thi s conmpound was prepared according to the procedure
described in 1 Med. Chem 2003, 46, 1962-1979. To a

WO§®!7J‘6§%5§§] of 220 ng (1 49 nmol) 2, 3-di hydr 0'4%@\;\%’%007/050444

10

15

quinoltnone in 3 m acetone in a pressure tu

added 620 ng (4 48 mmol ) pot ag8irum carbonate. Then
0.38 mM (5 98 mmol) .i odonet hane was added dr opw se,

t he/Tube was 20 seal ed, and the reaction nixture was
Hat 80 C for 16 hours. After cooling to room

atle and washed with saturated brine. WO
2004 1685558PCT/ EP2007/ 050444 - 52 - The phases were
separated and the organic phase was dried over
Na2SO4, filtered and concentrated in vac-a. The
races{ i iytethyd shpmarf-fratd) - bl -iotid esvlt wegraptayed Bpin ree-4gdH-imidazol-2-

I D e
blap 18a¢tieh mixtugOwys quenplied by addition of solid ammonium chloride, the

aﬂlﬁfﬁh‘gbf év%fbﬁa{(ﬁd%ﬁﬁ%é fesiihd ade BBy Bathedn watds bfd {—mgﬁlgfhyl ether.

quin
Theaerganic pHaserwat avaghedowiplt prise.rdstedoverisofingn 4ulfase, fidtayedrand

| - . . .
bR, Pic2 1R ARG TR imidazole was pbjained as olourles
softitl; MSIBRxYAfet €}E-HYPi ni dazol -2-y1)- lithiumin

anal ogy to Exanple 12 a): off-white crystalline
solid; M5 (ISP): 230.4 10!:_%%@5 , 54%, 212.1
([ MtH H20] +, 100% . c) 4- m dazol - 2-v1)-1-net hvb
1, 2-di h_ydro-qui nol i ne
(3543204 FR.ABF31(3: Msthyl-chrestany4-yh); IH-ginkdpgelo- qui nol i ne
was prepared fromrac-4-(1H m dazol -2-y1)-1-net hyl -
1,§:%,4-tetrahydro-quinoIin-4-oI and sulfuric acid in
et | at 15 50 Cin analogy to Exanple 12 b):
orampge crystalline solid: M5 (1SP): 212.3 ([ MtH,
- d)
54- (1H 1 m dazol -2-y1) - 1-net hyl -1, 2, 3, 4-t et r ahydr o-
oui noline WD 2007/ 085558PCT/ EP2007/ 050444 - 53 -

The racemic mixture of (35,45 and 3R,4R)-2-(3-methyl-chroman-4-yl)- 1H-imidazole
was obtained (together with both separated cis-isomers) from rac-2-(3-methyl-chroman-
4-y1)-1H-imidazole in analogy to Example 49: colourless solid; MS (ISP): 215.1
(M+H)™).

Example 55
(4-(3,4-Dihydro-naphthalen- 1-yl)- IH-imidazole

a) 1-(1-Trityl-1H-imidazol-4-v1)-1.2.3.4-tetrahvdro-naphthalen-1-ol

1-(1-Trityl- 1H-imidazol-4-yl)- 1,2,3,4-tetrahydro-naphthalen- 1-ol was prepared from 4-
10do-1-trityl- IH-imidazole and alpha-tetralone following the procedure described by X.
Zhang et al., J. Med. Chem. 40, 3014 (1997): colourless solid; MS (ISP): 457.5 ((M+H)™).



10

15

tetrahydrofuran at reflux in analogy to Exanple 12
c): off-white crystalline solid; M5 (ISP): 214.1

wo tdoMidssdd +. 1009 . Exanple 45 PSZTIEP20071050444

2-(3-Met hyl -2H chromen-4-y1)-1Him dazole 5 a
rac-4- (1H-1 m dazol - 2-y1) - 3- medhyl - chr oman- 4- ol
rac- 4 1H-Imdazo| 2 y1 - 3- et hyl - chr oman- 4- ol was
f AR pdElipidazolee in anal ogy to

Exanple 12 a) co ourless solid; M5 (ISP): 231.1
(D& ). 10 b) -
3- Met hyl - 2H chronen-4-y1)-1Hi m dazol e
- Met hyl - 2H chr omen-4-y1) - 1H i m dazol e was
ared fromrac-4-(1H i m dazol - 2-
y1)™-3-net hyl -chroman-4-ol in anal ogy to Exanple 38

b) light brown solid; M5 (ISP): 213.0 ((MtH)t).
4- QSMhyﬂre—rﬁ'@hthalcn 1-y1)-1H-imidazole was prepared by reaction of 1-(1-trityl-

1%’&1@%]%—%5%3 ﬁ%%chr ﬂtﬁé];le}ll ﬂ%wﬁ@%ol% C}811 oF nﬂ}lmroaoetlc

acpt mpeated:4 fcr}lmwviqgthmpmmeﬂyreodﬂsam 420 Abangetahal. Mﬁ;d C<hem 40,

SRR Blnel el BIS BB 37,° (Bl L a7

rac-2-(2, 2-Di net hyl - chroman- 4-y1) - 1H-|mdazole /-=\" N
NH Example 56

rac-4-(1,2,3,4-Tetrahydro-naphthalen-1-yl)- 1H-imidazole

/:N
HN,_ 2

rac-4-(1,2,3,4-Tetrahydro-naphthalen- 1-yl)- 1H-imidazole was prepared from 4-(3,4-
dihydro-naphthalen-1-yl)-1H-imidazole in analogy to Example 42 but hydrogen pressure
was kept at 3.5 bar and the reaction run at ambient temperature for 5 hours: colourless
solid; MS (EI): 198.2 (M ™), 100%).

Example 57
(4-(3,4-Dihydro-naphthalen-1-yl)-1H-imidazole

a) 2-(tert-Butyl-dimethvl-silanvl}-4-{1-hvdroxv-1.2.3.4-tetrahvdro-naphthaien-1-vl)-

imidazole-1-sulfonic acid dimethvlamide

)</ o,/ N“

s,
N O
i

N~

OH

2-(tert-Butyl-dimethyl-silanyl)-4-(1-hydroxy-1,2,3 4-tetrahydro-naphthalen- 1-yl)-
imidazole-1-sulfonic acid dimethylamide was prepared from 2-(tert-butyl-dimethyl-

silanyl)-imidazole-1-sulfonic acid dimethylamide and chroman-4-one in analogy to the



rac-2-(2, 2-Di net hyl -chroman-4-y1)-1Hi m dazol e was
prepared from 2-(2, 2-di met hyl 5
n-4-yl)-1Him dazole in analogy to
wo :”@:%?%ﬁrl ess solid; M5 (1SP): 229.2 ((MH) Eﬁ&m"%ms“““
Exanpl e 48 rac-2-(2-Methyl -2H58 ehronmen -4-y1)- 1H
-imdazole N NH 10 ) ) _ o
progedize poblighed hy SpOhtant eheynthegig 1 9078 Highhbroiven vispous oil; MS
IRPERAE. [ Py ac- 2- met hyl chr oman- 4-one in anal ogy to
(Exgn'g$ 3l i{;ht brown solid; M5 (ISP): 213.0

((MFH) +-). Exanple 49 (3R 4S or
bgé-saﬂz@, hropen MeyipiH-snidangln ontaptgmer] - 1-i ni dazole 15

(3R, 4S or
3S, - 243- Met hyl - chroman-4-y1) - 1H i m dazol e was
obtiai ked by chromat ographi c separation of a

di asftereoneric m xture of rac-2-(3-nmethyl-chroman-4-

i m dazol e (Exanple 53) on a Chiral pak AD

wi t h hept ane/ et hanol 93:7 as el uent:

col durl ess solid; M5 (ISP): 215.1 ((M+11)+' ). Exanple

50 20 rac-2-(2-Methyl-chroman-4-yl1)-1Him dazole WO
5-20IHy8 hish 8P/ 1ER2Q (AL 616 B4 freparel from 2-(tert-butyl-dimethyl-silanyl)-

éﬂgf—@g%b&éﬁlf'\ﬁf%%%é&&%?ﬁ%}ﬁh&%ﬁSﬁyﬁﬁ L 850! Lo iBSic acid
dirreech y2arfide fire iyl d gyPiiddxa oo G 84b)yok il inpieoh 612X GIE] solution at reflux for

2 B O e PR BE: 14 B0 % SR, & M (1S

2S, 412) - 2- (2- Met hyl -chroman-4-y1)-11-1-i m dazol e
: Example 58

5-(6-Fluoro-2H-chromen-4-yl)- 1H-imidazole or tautomer

N:\
2 NH

2

O

5-(6-Fluoro-2H-chromen-4-yl)-1H-imidazole was prepared from 2-(tert-butyl-dimethyl-
sifanyl}-imidazole- 1-sulfonic acid dimethylamide and 6-fluoro-chroman-4-one in
analogy to Example 57: off-white solid; MS (EI): 216.1 ((M™), 100%).

Example 59
5-(7-Methyl-2H-chromen-4-yl)- 1H-imidazole or tautomer

N=y
> NH

=S

&)

5-(7-Methyl-2H-chromen-4-yl)- 1H-imidazole was prepared from 2-(tert-butyl-
dimethyl-silanyl)-imidazole- 1-sulfonic acid dimethylamide and 7-methyl-chroman-4-
one in analogy to Example 57: light brown solid; MS (EI): 212.2 ((M™), 100%).



(2R, 4S or
2S, 4R) - 2- (2- Met hyl - chroman- 4-y1) - 1H i m dazol e was
j fromrac-2-(2-
wo Qn@?ﬁ%%g%hr oman-4-yl)-1H i m dazol e i n anal ogyP‘Er(r)ﬂi:PmOm50444
Exanpl e 49: col ourl ess solid:3%8 10 (I1SP): 215.1
((MtH) ). Exanple 52 (2S, 4R or
2R, 4S) - 2- (2- Met hyl - chr omaHxanpleP01H uni dazol e
r==\Chiral N NH (2S, 4R or
: - = - I dazol e was
o M SN I T ol ndltohy
nmet hyl - chroman-4-yl)-1Hi m dazole in analogy to
pF& 49: colourless solid; M5 (I1SP): 215.1
N ). Exanpl e 53
3-Met hyl -chroman-4-y1)-1Him dazole WO
35558PCT/ EP2007/ 050444 - 56 -
o(3- Met hyl -chroman-4-y1)-1H i m dazol e was
prepared fromrac-4-(1H i m dazol - 2-
- 0 - . [
raf o TR RN fry b ol N oo bl 1 el o
5 chroweordeyivd B -guidaztieth malegydo Examplof2swlldwtleaywobidi Mg (ED: 214.2
((gplo[('b(gg the 5 amoni a evaporated and the residue
|3fr| u){'ed bet ween water and t-butyl nethyl ether.
The organi ¢ phase was washed with brine, dried over
sodiumsul fate, filtered Enamplkdpor at ed.
rac- 2- (3- Met hyl -chroman-4-y1)-1H i m dazol e was

SPRBRESEn A (Eo ARl 2101 (1
3R 4R) - 2- (3- Met hyl -chroman- 4-y1) - 1Hi r ni dazol e

. NH

RS

O

10 5-(5-Fluoro-2H-chromen-4-yl)- IH-imidazole was prepared from 2-(tert-butyl-dimethyl-

silanyl)-imidazole- 1-sulfonic acid dimethylamide and 5-fluoro-chroman-4-one in
analogy to Example 57: colourless solid; MS (EI): 216.2 (M™), 100%).

Example 62

rac-5-(6-Fluoro-chroman-4-yl)-1H-imidazole or tautomer

N:\
A NH

15 o

rac-5-(6-Fluoro-chroman-4-yl)- 1H-imidazole was prepared from 5-(6-fluoro-2H-
chromen-4-vyl)-1H-imidazole in analogy to Example 12 c): colourless solid; MS (EI):
218.2 (M™), 100%).



10

15

The racemi ¢ m xture of (3S,4S and
3R 4R) - 2- (3-net hyl -chroman-4-y1)-1H i m dazol e was

wo fhtatRed (together with both separated cis-ipeiRpsb7/050444

fromrac-2-(3-nethyl-chroman4-y1)-1Him dazole in
anal ogy to Exanple 49: col ouﬂﬁ(iss solid; M5 (ISP):
215.1 15 ((M+H) ). Exanple 55
(4- (3, 4- Di hydr o- napht hal eF*30B%P31H i i dazol e a)
1-(1-Tritvl-1H i m dazol -4-v1)-1, 2, 3, 4-tetrahydro- naph
54 Sah®itol21Pbhrodten-4-y1)- 1H-imidazole or tautomer
1-(1-Trityl-1Him gazol 4-y1)-1, 2, 3, 4-t et rahydr o- naph
th kn | -ol was prepared from 4-
i oo\ -trityl-1H i midazol e and al pha-tetral one
owi ng the procedure described by X Zhang et al.,
d. Chem 40, 3014 (1997): colourless solid; M
: 457.5 ((M+H) ). WD
0071085558PCT/ EP2007/ 050444 - 57 - Db)
(4 (34- D hydr o- napht hal en-1-y1)-1Hi m dazol e
- D _hydr o- napht hal en-1-y1)-1Hi m dazol e

5- ﬁﬁ @g}r@@%@%gﬂp - @1Q@o{erqu)plepared from 2- (tert butyl-
dlﬁiétﬂylﬂsﬂ%ﬂl%&'-mﬁdélﬂ@le—lﬂsalfgnﬁa&ﬂ%ﬁ@ﬂ‘rﬂaﬁnﬂ@@ﬂ& Bfﬂhﬁﬁo—"ch%'man 4-

with a solution of trjifluorogacetic
ong: ig, apglpeif g mmeS fofcwhile @h&ey@@@ea%y ((ﬂkfI z)h :l%%ét
al., J. Med. Chem 40, 3014 (1997): colourless solid;
VB (ISP) 197.3 ((M+H) + )Exeﬂﬁ%ﬂ'@he 56
rac-4-(1, 2, 3, 4- Tetrahydro- napht hal en-1-y1)-1H i m dazo

5-£§€hi°r%u_2ﬁz?1§,0mepeﬁ-ﬁ9h&ﬁ&e@l%a%pﬁ UM y 1) - 1H- i ni dazo

| e was prepared from 443, 4-

di hyds-e; napht hal en-1-y1)-1Hin dazole in analogy to
Exanpdend2 but hydrogen pressure was kept at 3.5 bar
e reaction run at anbient tenperature for 5
colourless solid; Ms (ED: 198.2 ((M+ ), 1009% .

5-(6-Chloro-2H-chromen-4-yl}- 1H-imidazole was prepared from 2-(tert-butyl-
dimethyl-silanyl)-imidazole- 1-sulfonic acid dimethylamide and 6-chloro-chroman-4-
one in analogy to Example 57: off-white solid; MS (EI): 232.1 (M), 100%).

Example 65

rac-5-(7-Fluoro-chroman-4-yl)- 1H-imidazole or tantomer

rac-5-(7-Fluoro-chroman-4-yl)- 1H-imidazole was prepared from 5-(7-fluoro-2H-
chromen-4-yl)-1H-imidazole in analogy to Example 42: colourless solid; MS (ISP): 219.1
((M+H)™).



15 (4-(3, 4-Di hydro-napht hal en-1-y1)-1H i m dazol e a)
2-(tert-Butyl-di nethyl-silanyl)-4-(1-hydroxy-1, 2, 3, 4-
WO b@bfogddsy dr o- napht hal en- 1-y1) - i m dazol e- 1- spti@pbad7/050444

aci d di net hyl am de ,
2-(tert-Butyl -di met hyl -silany®) 4- (1- hydroxy-1, 2, 3, 4-
t et rahydr o- napht hal en- 1-yé% Z]gdém dazol e- 1-sulfonic
aci d di net hyl am de was pr épAr8 rom
2-(tert-butyl -di nethyl- silanyl)-imdazol e-

rak-3 (3-Meth y¢-chedntlard iyt Dbl Ligd il g leedid awiofr@an- 4- one i n
anal ogy to the WO 2007/ 085558PCT/ EP2007/ 050444 - 58

Synt hesi s
SR nifgR Fhatoriy 36 s
((I\/H—|)+ ). b) 5- (2H-Chrorren 4- vl) 1H i m dazol e or
gher 5 5-(2H Chronen-4-yl)-1H i m dazol e was
gared from 2-(tert-butyl-di methyl-silanyl)-

-hydroxy- 1, 2, 3, 4-tetrahydro-napht hal en- 1- yl)

i dazol e- 1- sulfonic acid dinet hyl am de i n anal ogy
pxanpl e 38 b) but in aqueous 2N HCl1 sol uti on at

reflux for 2 hours: colourless solid; Ms (El): 198.2

s SNy A AR Rl v e o> (i
dimetigyl Filarofoinpidiazie- érmlfonw;aml)ctchmsﬂwia@adglaed\ﬁa@ethyl -chroman-4-

off FRRGRE  Sfilnple 57 cofonress olis MS(ED: 2422 (', 1005
acid di net hyl ami de and 6-fl uoro-chroman-4-one in
banasi SapyMieth viEehniontan-4-x1) - Bl fimighizple o5 dautemens (El ) :

216. 1 ((I\/Hr ), 100% . 15Exanple 59

5- :Z_‘I\/Et hyl - 2H chronen- 4-y1)-1H i m dazol e or tautoner
et hyl - 2H chronen-4-y1) - 1H i m dazol e was

grt-butyl di methyl -silanyl)-imdazol e- 1-sulfonic
di met hyl am de and 7-net hyl -chroman-4- 20 one in
anal ogy to Exanple 57:-light brown solid; M5 (El):

10 rag%zﬁﬁh&(ﬂﬁ—khro%%%ayl)— 1H-imidazole was prepared from 5-(5-methyl-2H-
chromen-4-yl)- IH-imidazole in analogy to Example 42: colourless solid; MS (ISP): 215.2
((M+H)™).

Example 67
rac-5-(5-Fluoro-chroman-4-yl)-1H-irnidazole or tautomer
N=\
L NH

15 0

rac—5—(5~Pluoro—chroﬁ1an—4—y1)— 1H-imidazole was prepared from 5-(5-fluoro-2H-
chromen-4-yl)- 1H-imidazole in analogy to Example 42: colourless solid; MS (I5P): 219.1
(M+H)™).

20



WD 2007/ 085558PCT/ EP2007/ 050444 - 59 - Exanple 60
rac-5-(7-Methyl -chroman-4-yl)-1H i m dazol e or
wo bRbogd¥8¢ rac-5-(7-Methyl -chroman-4-yl) - 1H i gr¢39909/050444
was prepared fromb5-(7-methyl-2H 5
chronen-4-yl)-1H i m dazol e i nbanal ogy to Exanple 42:
colourless solid; M5 (El): 214, 2 ((M+ ), 100%.
Exanpl e 61 5-(5-Fl uoro- 2 HEEHPBIRES- 4-y1)-1Hi m dazol e
or tautoner 10
587 -FhrdrbL091-6h rith 4 QIVETH 4mydaolkldritiitd@ep! € was
prepared from
2-(tert-butyl -di net hyl silanyThi m dazol e- 1-sul fonic
hyl am de and 5-fl uoro-chroman-4-one in
Y% to Exanple 57: colourless solid; M5 (El):
(M), 100% . Exanple 62
£~ (8- Fl uor o- chroman- 4-y1) - 1Hi mi dazol e or tau
= rac- 5- (6- Fl uoro-chroman-4-yl)-1Hi m dazol e
was prepared from
5-(6-fluoro-2Hchronen-4-yl)-1Hi m dazole in anal ogy
A & FnosppAt chrpmep-4-gh+ il olegyas prempesd(fippm 2-Gerg-batyl-dimethyl-
5 silaf#iftmldazdR0%u1fonMRARDRifd L8ARRRRCI FRAQ0H-8RBAAAR-4-one in

analogy to Example 57: light brown solid; MS (ISP): 217.1 ((M+H)™").

Example 69

rac-5-Chroman-4-yl- 1H-imidazole hydrochloride or tautomer

N:\
N cH

@)

10 rac-5-Chroman-4-yl- 1H-imidazole was prepared from 5-(2H-chromen-4-yl)- 1H-
imidazole in analogy to Example 12 ¢). Compound was isolated as hydrochloride: off-
white solid; MS (1SP): 201.1 ((M+H)™).

Example 70

5-(3-Methyl-2H-chromen-4-yl)- 1H~imidazole or tautomer

15 e

5-(3-Methyl-2H-chromen-4-yl)- 1H-imidazole was prepared from 2-(tert-butyl-
dimethyl-silanyl)-imidazole- 1-sulfonic acid dimethylamide and 3-methyl-chroman-4-
one in analogy to Example 57: light brown solid; MS (ISP): 213.0 (M+I1)™).



- 60 - Exanple 63
5-(8-Chl oro-21-1-chronen-4-yl)-1Hi m dazol e or
wo i(}%% c PCT/EP2007/050444
5- (8- Chl or o- 2H chr onen- 4- yl) 1H-| m dazol e was
prepared from2-(tert-butyl -
di net hyl -si l anyl)-i m dazol e- 1-sul fonic acid
di met hyl ami de and 8- chl or 55¥RP%rfdn- 4- one in anal ogy
to Exanple 57: off-white solid; M5 (El): 232.1 ((Mt
ra): 1 %@ﬂiﬁnda’%&?@l)e‘l $4 4 tetrahydro- naphthalen 1-ol or tautomer
Chl or o- 2H ¢hronen- 4- y1l)-1H i m dazol e or tautoner
10 5+8=Chl or o- 2H chr onmen- 4-y1) - 1H i m dazol e was
d/from
gt - butyl di net hyl -sil anyl)-i m dazol e-1-sul fonic
nmet hyl am de and 6-chl oro-chroman-4- one in
to Exarrpl e 57: off-white solid; Ms (El):
232 1 ((M- ), 100% . Exanple 65

Q]i—hiql C{Eguloéli—yl)cpﬁ grya etrah%ld}g na'ﬁ'flthg]en?lz- i was prepared from rac-1-
5 (lr-@ily151-H -Imid 26)- 9-yOh T, R BpIntetraliidro tdph thatkaz Dok (IM@siple 55 a)) by

ddpr tgctf%w%?%%ﬂ Pofdrratdns o/ Ve L1 8 dn apalggy phygrocedure

ddsm%&afmeojﬁﬂa eC4ll, Oupl1ess4.53061 (20006 cblobhkss sdB@. MS (ISP): 215.3
(Mﬁﬁ)u)) .~ WD 2007/ 085558PCT/ EP2007/ 050444

Example 72
10 rac-2-Chroman-4-ylmethyl-1H-imidazole

a) rac-Chroman-4-carboxylic acid methoxy-methyl-amide

To a solution of 500 mg (2.8 mmol) chroman-4-carboxylic acid in 10 ml
dichloromethane were added 330 mg (3.2 mmol) N,O-dimethylhydroxylamine

15  hydrochloride and 993 mg (3.2 mmol) N-{3-dimethylaminopropyl)-N’-ethyl-
carbodiimide hydrochloride and the mixture stirred at ambient temperature for 5 min.
Then 710 mg ((.98 ml, 10 mmol) triethylamine were added drop-wise and the resulting
mixture stirred at ambient temperature for 4 hours. For workup 2M HCI solution was
added, the organic solvent evaporated and the residue extracted with tert-butyl methyl

20  ether. the combined organic phase was washed with brine, dried over Na2S04, filtered
and evaporated: 503 mg rac-chroman-4-carboxylic acid methoxy-methyl-amide as Light
brown oil; MS (ED): 221.2 (M™), 133.1 (((M - C(=0)N(CH3)OCH3)"), 100%).

b) rac-Chroman-4-vl-(1H-imidazol-2-yl}-methanone



- 61 - Exanple 66
rac-5-(5- Met hyl -chroman-4-yl1)-1H i m dazole or tau
wo bftRkssgd S- (5- Methyl - 2H chromen- 4-y1) - 101 np@Rgebd7i0s0444
or tautoner 5
5- (5- Met hyl - 2H chronen- 4-y1) = %+ i i dazol e was
prepared from
2- (teftybutyl di methyl -silanyl)-im dazol e- 1-sulfonic
Ewethylanide and 5-net hyl -chroman-4- one in
anallogy to Exanple 57: colourless solid; M (El):
L2 ((wa ), 100% . b)
-(5- N@thyl chroman-4-yl1)-1Hi nm dazol e or
t aut onmer

raﬁa(éggpn(ég 4YE lo(r#I irgpdra%{a 2r1y1) met%lar}ol_rlfelwrfgs%?gp%}ed from rac-chroman-4-
cazbd ﬁﬁélﬂ)ﬂet}?di@% SR athidelih ahbiolkyi oci%ﬁ{ waz)a&ﬁb@ﬂéss gum; MS

| e 42 colourless sol i d; 2
<I%l?w2€§? bl o 67

rac-5-(5- Fluoro chroman-4-y1)-11-1-i m dazol e or
5 oitrasba@ombh-4-yimethyl- 1H-imidazole
rac-5-(5-Fl uoro-chroman-4-y1)-1Hi m dazol e was
prepared from
5-(5%?&uoro-2kbhronen-4-3/0-1FLinidazole i n anal ogy
to aypl e 42: colourless solid; M5 (ISP): 219.1
). WD 2007/ 085558PCT/ EP2007/ 050444 - 62 -

anpl e 68 5-(7- Fluoro 2H chronen-4-yl1)-1H i m dazol e
or tautoner
5- (7-Fl uoro-2H chronmen-4-y1)-1H i m dazol e was

ra@Ze@l ﬁlﬂoﬁihnl f4.g gﬁlé’ch ltﬁgimﬂtﬂﬂz)ﬂe'ﬁds éﬂg}’écﬁﬁom raT-chrOénan 4—51 (1H-

. SlLla i m dazol e- IC&CI am de an

in Rl gisb- e gane . b RPI %Wthe published
prot@iiie S RS & al VBrdhl BRArm. Z{Weuﬂleﬁjh%w, 863 (1989): yellow gum;

10 MS(ISP): 215.1 M+H)").

Example 73

rac- 4-(1H-Imidazol-2-ylmethyl)-1,2,3,4-tetrahydro-quinoline

I
:

=

a) rac-1.2.3.4-Tetrahvdro-quinoline-4-carboxvylic acid

C OH

I

15

rac-1,2,3,4-Tetrahydro-quinoline-4-carboxylic acid was prepared from quinoline-4-
carboxylic acid by treatment with Raney nickel in aqueous sodinm hydroxide according

to the procedure described in Khimiya Geterotsiklicheskikh Soedinenii 1988, 77-9; brown



Exanpl e 69 rac-5-Chroman-4-yl -1H i m dazol e
hydr ochl ori de or tautoner 10
roman-4-yl- 1H i m dazol e was prepared
wo%ﬁrzﬂﬁsgﬁromn 4-y1)-1H imdazole in anal ogyPé{‘&%00%50444
Exanpl e 12 c). Con'pound vvas r§6rat ed as
hydrochl oride: off-whit Slszi 1
“@’%tMSF%'WR@EQ%)eZ %(IH m) 229(1H m 346(br1n 3 H, CH:N and

(§*7Mfifﬁlytl cﬁ@@ﬁf@ﬁ dYA}H)l%SMII’-ia&&"&-PBWb@@H@r@I ArH),
NI ik
76%}3@1{ I"22H- chromen- 4-y1) - 1H i mi dazol e was

bPract 1?13,@@&%11%ﬁ%&ﬂ&m&tmﬁ%&vﬂc@cﬂaﬁ%sivlﬁﬁ%ﬁ-gﬂﬁ&e

aci d dr met hylam de and 3-net hyl-chroman-4- One in

anal ogy to Exanple 57: |ight brown solid; M (ISP):

213.0 ((M+H) ). WD 2007/ 085558PCT/ EP2007/ 050444 - 63
Ve 1~@/71

aten -1-01 or tautoner H
1H I m dazol -4-y1)-1, 2, 3, 4-tetrahydr o- napht hal e
5 n-|-® was prepared fromrac-1- 5
(1-trity1-1H—im’dazoI 4 y1) 1 2, 3, 4-tetrahydro- napht h
al en-1- ol iSrExanfgle %rotectlon with formc
Taaiseiutian PRRYREEE-62 &le‘létf%ﬁfh SE-wtrahydjognan Jigg-bearhoxylic acid in

|
ZEIRRAY By ks 00 R i b i

hydrghionige andeS4piml €3.¢pmmol) N-methy]morpho e. The mixture was cooled
to 0 °C, then 0.70 g (3.67 mmol) 1-ethyl-3-(3'-dimethylaminopropyl)carbodimide

10 hydrochloride (EDCI) was added and the reaction mixture was stirred at room
temperature for 16 hours. The mixture was then concentrated in vacuo and the residue
was purified by chromatography (silica gel, ethyl acetate/heptane gradient) to afford 0.29
g (47%) of the title compound as a yellow crystalline solid. MS (ISP): 221.4 ([M+H]",
100%).

15 c¢)rac-1-( To_luene—4—sulfonvl)— 1.2.3 4-tetrahydro-quineline-4-carboxvlic acid methoxy-

methvl-amide

To a solution of 0.29 g (1.32 mmol) rac-1,2 3 4-tetrahydro-quinoline-4-carboxylic acid
methoxy-methyl-amide in 5 ml 1,2-dichloroethane was added dropwise 0.46 ml (3.29

20 mmol) triethylamine. Then 0.33 g (1.71 mmol) p-toluenesulphonyl chloride was added
and the reaction mixture was heated at 70 °C for 4 hours. After cooling to room
temperature the mixture was concentrated in vacuo and the residue was purified by
chromatography (silica gel, methanol/dichloromethane gradient) to afford 0.44 g (90%)
of the title compound as a brown crystalline solid. MS (ISP): 375.1 ({M+H]", 100%).



10 rac- 2- Chroman-4-yl net hyl- 1Hi m dazol e a)
rac- Chr oman- 4- car boxylic acid net hoxy-net hyl -am de
on&hﬂpsé@& ution of 500 my (2 8 nmol ) PCT/ER2007/050444
chroman- 4-carboxylic acid in 10 m di chl or onet
mere added 330 ng (3.2 nmol ) -
nmthylhydrox¥lan1ne 15 hydrochlorlde and 993 ng
d} mc‘)( 151 I\dazol 2-vD)-[1-(toluene-4-sulfonyl)-1.2.3.4-tetrahydro-guinolin=4- vl] -
nﬁhgghgénethylanlnopropyl) N - et hyl carbodii m de
“hydrochl oride and the m xture stirred at anbient
tenpeﬁp re for 5 mn Then 710 ng (0.98 ni, 10 nmmol)
trPa yiliam ne were added drop-w se and the resulting
restirred-at ambient tenperature for 4 hours.
gr k-up 2M HC1 sol ution was added, the organic
weNt evaporated and the residue extracted W th
tegtsbutyl nethyl 20 ether, the conbined organic
phase was washed with brine, dried over Na2SO4,
fil Ied and evaporated: 503 ngy
rac roman- 4- car boxylic acid net hoxy-net hyl -am de as
light brown oil; M5 (El): 221.2 (10+ ), 133.1 (((M -

=0) N ) 100%,., b - .
ThORNPBRLAZA L] 2R AD At s yhimidielsin 29
5  te2QBYdro8hh 8PCTE @%Qiddéﬁ(ﬂl‘ﬂdﬁvlme 048 ml (1.41 mmol) of 2 1.6 M solution
4- azo t 0
ol B HEBNE B RS e o7 e R EmE 1 1H-imidazol-
24ybt iekim Wk ktyHredodri-08 Q) a@@ﬁieagayjdécodﬂpaml t€ ak@lu@ipih of 0.44 ¢ (1.18
S S PR~ S 3 A oA lihe-4 oyl acid
m]lcéﬂfbx? -n@’thﬂrmﬁ\rdény h ﬁﬂgt-éit?’ ! H&fd:ﬂlfﬂﬂ%ﬂ%ﬁ%ﬁﬁﬁ&ﬁﬁlﬂﬁ[}@ﬁe was then
- fromra i t ha
10 styfefiA O CiEPE heetois P ESE I PP PBIET RAUUREof £ M adueous
hﬁh‘b&:hlﬁlh@@hl@ roeetithte @fas madRBudBBPPadiitiol of aqﬁlesllm sodlum
Ph rm_ (Vi nhei 3 1989?: el |l ow g &F
gp?ate qlytign pa lut’eg V\@ild?ﬁt&s 1acejate, The phases wcre separat and the
m!gaﬁﬂ: phhd wzbamhh@& \Bﬁtlﬂmtﬁbéltéd-ﬂnr?e., dridd bedr rmiasrdi Pitteretl AAA |
ccglgplbtrgteci in vacuo ’T?IE?C &erv?ar;\i)%g‘l%eg %ly rcl:lcl)xl'olrr?a(%o gra;%%g P LOhV(\:Aa Iggl ethyl
15  acetate/heptane gradient) to afford 0.23 g (52%) of the title compound as a light yellow
crystalline solid. MS (ISP): 382.3 ([M+H]", 100%).

e) rac-4-( 1H-Imidazol-2-vimethyl)- 1 -(toluene-4-sulfonvl}-1.2.3.4-tetrahydro-guinoline

This compound was prepared following methodology reported in Arch. Pharm. 1989,

20 322, 363-367. To a solution of 0.23 g (.60 mmol) rac-(1H-imidazol-2-yl)-{I-(toluene-4-
sulfonyl}-1,2,3,4-tetrahydro-quinolin-4-vl]-methanone in 3 ml tricthylene glycol were
added sequentially 96 mg (2.41 mmol) sodium hydroxide powder and 0.10 ml (1.99

mmol) hydrazine hydrate. The reaction mixture was stirred at 110 °C for 1 h, and then at
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15 rac-1, 2, 3, 4- Tet r ahydr o- qui nol i ne- 4- car boxyl i c
acid was prepared from qui noline-4- carboxylic acid
by treatment with Raney nickel in aqueous sodi um

,dg, according to the procedure describ p
‘*%?%ﬁég‘ terot si kl i cheski kh Soedi neni i 1988§€ym:mWM%mM4
brown WD 2007/ 085558PCT/ EP200677/“050444 - 65 -

1 -NVMR (CDCL13 2.04 ) H,

AP0 B At AP0 SO0 IR e 5 g with thy
Chie(Re andbwBbed sbifhendiallyWwith 2 NoaqGdous hitiroéttloridddid, aqieoldsodium

{ ichrpO5ace Siton Sk shd SipicaBrink nnhosss yore separpigd pnd he

meteanx ph aee tway Hriahe de N5,SO,, Titegedsioll odncomraéd @.1o0ogTiresidue was

Sé‘urﬁgai)yghﬁm%at?g a%hyr O(rs_,lhca cll rr]z(l) tlfarﬁlgﬂ%clgglro%e)t(ha‘ne gradwnt to afford 41

121grﬂl9%ll ehhotidnetripmadwer pelladdedtaling olgl. (\@ (@%P)rﬁﬁSll)([M+H]
&ngnethylhydroxylanlne hydrochl ori de and 0.40 m

(3.67 mol ) N-nethyl norpholine. The m xture was

cooled Eo 0.C then 0. 70_o Q3_67 nnol)

hydr ochl g de (EDCI) mas added and the reactlon
m xture yasp stirred at roomtenperature for 16 hours.
The m " was then concentrated in vacuo and the

re a.was purified by chromatography (silica gel,
et bt at e/ hept ane gradient) to afford 0.29 ¢
(4 the title compound as a yellow crystalline

Solld ﬂl\/B (1SP): 221.4 ([M+H], 100% . 15 c)

F 26is darh pQU HHBRR pepatlafrOMyidia ¢ thetho 3@16;;3,1 &b &@éaxﬁ J%&# tﬂé)}n 11997, 40,

ne- 4- carboxyllc aci d net hoxynet hyl <"an de
105-111. To 40 mg (0.11 mmol) rac-4-(1 mndazoklylmethyl) 1 (toluene—4 sulfonyl)-
1,2,3 4-tetrahvdro-quinoline were added sequentially 0.57 ml (3.27 mmol) of a 33%
solution of HBr in acetic acid and 0.06 mi (0.54 mmol) anisole. The reaction mixture was
stirred at room temperature for 3 h and then poured onto 2 N aqueous sodium
hydroxide solution. The mixture was diluted with ethyl acetate, the phases were
separated, and the organic phase was washed with saturated brine. The phases were
separated and the organic phase was dried over Na;SQOy, filtered and concentrated in
vacuo. The residue was purified by chromatography (silica gel,
methanol/dichloromethane gradient) to afford 16 mg (65%) of the title compound as a

white foam. MS (ISP): 214.3 ([M+H]", 100%).
Example 74

rac-2-(1,2,3,4-Tetrahydro-naphthalen-1-ylmethyl)-1H-imidazole

NN

rac-2-(1,2,3,4-Tetrahydro-naphthalen- 1-ylmethyl)- 1H-imidazole was prepared from rac-
1,2,3,4-tetrahydro-naphthaiene- 1-carboxylic acid methoxy-methyl-amide in analogy to
Example 72 b) and c): colourless solid; MS (1SP): 213.0 M+H)™).



To a solution of 0.29 g (1 32 mmol)

rac-1, 2, 3, 4-t etrahydr o- qui nol i ne- 4-carboxylic acid

nmet hoxy-met hyl -amde in 5 m 6%’ 2-di chl or oet hane was

added dropwi se 0.46 m (3.297°20 nmol ) triethylam ne.

Then 0.33 g (1.71 mol ) p-tgl.uenesul phonyl chloride

was added and the reaction AH¥8ure was heated at 70 C

for 4 hours. After cooling to roomtenperature the

m xture was concentrated in vacuo and the residue was
L g pgeiof gomgpupdira detglirlaphy (silica gel,

nmet hanol / di chl or onet hane gy.a®ient) to afford 0.44 ¢

(90% of the title corrpoung a brown crystalline

solid. Ms (ISP): 375.1 )ka:ﬂl 100%. WO :

2007/ 085558PCT/ EP2007/0 444\- 66 - d)

rac- (1H 1 m dazol - 11- (t &t uene-4-suffonvl)-1, 2, 3,

4-tetrahydro vy t hanone To a sol ution of

0.21 m (1 ZSI%n‘};t' (IRJX,ynethyI)imdazoleinZ
m 5 tetrahydrofu

Q V\?S added dropw se 0.88
m (1.41 mmol) of a 1.6 Msolut on of n-butyllithium

wherein N hexane. The resulting sol ution of

2:(1-di et hoxy ol it hi um wa

R Ihyag%eg{tr tlﬁnef@g}ggﬁéo‘f/ﬂgh(ygi(a@ a%?%'p{}a]%ggn rgrr(‘;ét ammo or lower
mwb@mtafbﬂm%mg (1.18 nmol)

racs1-(tol uene- fon t rahydro- qui nol i

ne- X car boxyl | clsé'?f Bg%%/%woﬁ@f‘ﬁw&yjm de'in 4 m

t et xahydr of UﬁMWQC@IorﬂI@d&@BEIbwmﬂml&ﬂ ure was then
10 stirred at 0 Cfor. 1 f or e bei ng quenched by
dr oEﬂM se addition of ¥ Haélﬁ&':‘éﬁ; hydrochl ori c aci d.

The Qi Xt 9 O, W NI @I PaNLID, hlkybstN-BOoRIRb-4agueous

sodi um bi carbonate sol ution and diluted with ethyl
aceffate. The phases \/\El‘(g{@éﬁg?‘ﬁ]t ed and the organic
has el iR m Gl @d, RMAy be the
s & ein g@g@ggl Wi dohosabsthatedo y

and_con ce trated in vacuo The
resF?ﬂ%F‘eor\Rﬁ%W BER 1 1528 3pY & BYFSpMF (silica gel,

et hyle dbRedRl ﬁhﬁéd&ﬁ Bt ﬂﬁ%}eﬁﬂe&dy 66in)oné Shodtfet @ bshdradt; 9
(52% of the title conmpound as a. light yellow

crystalline solid. M5 (ISP): 382.3 ([ MtH +, 100% . e)
“and theif ?l@anﬁacfeﬂe [hdiRe dits Zadehii@inByiirgs; &naﬁﬁ(ﬁﬂldﬂzﬁ‘ Bpticht ﬁ@ﬂnér@ﬁl}dl)

t et rahydro cl UI noline Q This c und
tautomegig $orpys eﬁ%ﬂ%mfdépf frplg | fRs EReReBgon ?‘g’b“é‘ﬁﬂ@amﬁ I e dfpatment
of blpon @i@&derh&&%mn%ﬁﬁ&?ﬂype&@@w@@ﬂsord@ﬂ sttesS-Qldtdd disordihs, st?.ﬁot@

(0 [) rac-(1H 1 m dazo 1- (tol uene-
dlsordewch@mqnainezweéowaé ereatn, Bt e R SR erder.
Alzhenﬂe?’ sgls%e te[;il&y%%" )éh&élﬁmg ki6:abrs VidbBte diBéicsofpROkibm), biyesiBo

sodi um hydr oxi de povvder and

dyshpldequag@lswﬁw 91 gy SISHBPERAAPA P miptan, dEardeTs 570 i of body
temperaf¥@8 héthdobth 88 dRbrddds@f Sfedpind dirdadiad RtHnhen at




WD 20071085558PCT1EP20071050444 - 67 - 200 C for 2 h.
After cooling to roomtenperature the m xture was
diluted with ethyl acetate amgd washed sequentially
with 2 N aqueous hydrochloric acid, aqueous sodi um
9 q? %&9%Q@&.mﬁ8§&ﬂ%@ﬂﬂ Mater, and saturated brine. The
ases wer separate&iand t he organi c phase was dried
over Na2SO4, filtered and cgrcentrated in vacuo. The
residue was 5 purified by dhgoMHt ography (silica gel,
met hanol / di chl oronet hane gradient) to afford 41 ng
(19% of the title conp ¥d-asva yellow crystalline
solid. M8 (1SP): 368RI 100%) .
rac-4-(1H 1 m dazol - 2-yl methylQ - 1;2, 3, 4-t et rahydro-ou
noline 10 This conpound was prepared follow ng
whereihpt hodol ogy reported in | Med. Chem 1997, 40,
B nidrdeen] THNRA)
o ydergen R, D00 e by aher dogey cxfover el
fm?ﬁgﬁdbwéﬁbaﬁydro qui nol i ne were added sequentially
05¢gmM (TRbr I) of a 33% solution of HBr in
acetic acid and 06 M _(0.54 nnnl%ranisole. The
readtion HWixZord wha@ngsti% orReR’ maY Podaranesartat ure for
3 hnfbubdGR R WeaboRNEGog N aqueous sodi um hydroxi de
solution. The m xture was diluted with ethyl acetate,
and theinphampgesisaliyeactveselin Faseaig MIXHEpst Hatoprgenerticy iraersiad
tautomPRIQER oYk drtbodRds W 8rBH1al Forke prafi@atidh BB RSdiMBIeSts for the treatment
separated and the organic phase was dried over

of blPOHﬁQ@Emer fttentiery dediicis Aypepshderitivosdendirpss related disorgres. psychotic
dlsordefs%&!hda!é @cﬁ%ﬁhr@h’i‘é | feliRtholMr ERLQUBIAGL BRRMsdaS didesR, g el,

met hanol / di chl or omet fane gradient) to afford 16
neurodegggpugtive isprders syoh jag AZS RS U R Hilsese. SPIEQSYaFREnRg disorders, W@etes
dlabetlc(clo§15ilcatlgﬁs‘10€bsﬂ %ﬁﬂndeﬂigpaﬁordgé( %l:‘l%y Zénsumpt}on and assimilation,

rac- 2-
disorders |$9¢ia lmggnm ﬁgoﬁmmwmhme?stﬁs, diserasrp atAden aml circadian
rhythm! @C- 2- (1, 2, 3, 4- Tet r ahydr o- napht hakn- 1-yl net hyl ) - 1Him
i dazol e was prepared fromrac25
1,2, 3, 4-tetrahydro- napht hal ene- 1- car boxyl i c acid
3. The U¥& BMO% Y for R ¢ %cbfl’ln%ﬁ@ LRGY 1 heFeXARRI¢ 72 b) and
c): colourless solid; MS(ISP): 213.0 Mril)). 68

Cl ains. The use of conpounds of formula I wherein
4. The use according to claim 3, wherein Q'is CH, and R is halogen.

5. The use according to claim 4, wherein the compounds are

rac-2-{5-bromo-1,2.3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro-1H-imidazole
rac-2-(7-chloro-5-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)-4,5-dihydro-1H-imidazole
rac-2-(6-chloro-1,2,3 4-tetrahydro-naphthalen-1-y1)-4,5-dihydro-1H-imidazole or
rac-2-(5-chloro-1,2,3,4-tetrahydro-naphthalen-1-y1)-4,5-dihydro-1H-imidazole.

6. The use according to claim 3, wherein Q is CH, and R” is lower alkyl.

7. The vse according to claim 6, wherein the compounds are
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Riis hydrogen, tritium hydroxy, |ower alkyl, |ower
al koxy, hal ogen, nitro, am no or |ower alKkyl
substituted by hal ogen; K2is hydrogen, hydroxy or

l; Xis Nand Y is CHor CH2 or CH
‘*éﬁé@lrmggrsa is CHand Yis N Qs CH2, 0, NH, k@gﬁ%ﬂo"ﬁosmu
N-S02-al kyl or N-S02-toluen-4=Y- is CH2 or a bond m
n are_ independently fromone another 1, 2 or 3; when
nfaced- & Grumethyl-d. 2 tebehy fra-naghibalsp- Indt- 4 syl dpp-LE -onidgeole or
3rack-(3TRYinkEh 1N, B AR B drdAaphihBRn d of}- ed-ilni Wesle MYy
each be independently from one another a bond or not;
and their pharnmaceutically active salts, racemc
T XU UfiS50 GRBRID ORI dIm LRAEER 0 LXGMERT Aol uiaReT | ©
fornms of conpounds of férmula T for the preparation
of nmedi caments for.the treatnent of bipolar disorder,
attention deficit hyperactivity disorder,
sPr esEIG ISP AfcRERG Wi Y"hﬁ§%ﬁ%‘fq’3‘i‘i’°&iﬂ§%@r ers,
schi zophreni a, neurol ogi cal diseases, Parkinson's
dias @alemcthexy- Do Sglerratbidry-@agh thaed &y -4, PAdibhéion B - isiidazole

di s i Vo at i i.sorde . di.abet es

SEa BB Pt B S balfp e Ty 0T S gShRaia Hidaoie o
dias & Femsthoty- bASrgtetreloyisormpph thaicrahgl) ek iyt et IBipidazole.

di sorders and mal functi on of body tenperature
honeost asi s, disorders of sleep and circadian rhyt hm
610. 2. Fipeusp aesowshin ST @fh@f:mﬁg isLpTNH And R istheilig epreprchalogen.
hydrogen, tritium hydroxy, |ower alkyl, |ower

al koxy, hal ogen or | ower al kyl substituted by

hBl- o gl usepusordine tgrclagm [0gwheréin ghe cqmpgpeds 3¢ j s 2 or 3,

|l e may be the sane or not; the dotted |line may be a

bab - @8- fickloroadhdotnheiaylphErimadaetkiocal | y active salts,

rac m xt ures i r opti.cal isomers and
Bt h i PRt R P helbd a1 Tor the
preparation of medi canents for the treatnent of

bin ol 'ﬁ{e udsalecs)’ crogne ro’ungt cgf%grt i c%f 4§ tto c e%% 1érlel\:{ll vtvt¥erein Xis CH.
di'Sorder, Stress-relate I'sorders, psychotrec
di sorders such as schi zophrenia, neurol ogica

di ealé%%sé&k%@rdﬁ:?bg 08 OPheFeifl (FIEREE and R is hydr
né%ro egeneratlfg 3?sor2érs Suc 1gg2 Zzhei ner g
di sease, epilepsy, eating disorders, diabetes,

dj AbefcGs6 QIR difAb RS 130RRS4ih Yhe A¥PbiRisARM a,

di sorders of energy consunption and assimnilation,

dj sqorders. and | funct i of. body tenperature
H@ﬁ@é%@%&#g?Mngﬁ&ﬂ"@ygﬁﬂgvgaﬁeﬁﬁd ci rcadi an. r hyt hm
Srac-ihe 2,83 tebrhh plropmaphthalenf]-§1p 1 Hidlnadazolaccor di ng to
claim1, wherein Xis N

15. The use according to claim 12, wherein Q is O and R' is hydrogen.

16. The use according to claim 15, wherein the compound is

rac-5-chroman-4-yl- 1H-imidazole hydrochloride or tautomer.
17.  The use according to (,;lajm 12, wherein Q is O and R’ is lower alkyl.
18, The use according to claim 17, wherein the compounds are

rac-5-(7-methyl-chroman-4-yl)- 1H-imidazole or tautomer or

rac-5-(5-methyl-chroman-4-yl)- 1H-imidazole or tautomer.



4. The use according to claim3, wherein Qis CH2 and
le is halogen. 5. The use according to claim4,
wherei n the conmpounds are 7]

rac-2-(5-brono-1, 2, 3, 4-tetrahydro-napht hal en- 1

19. Th(y &slaféc(ogdmgt: QYaﬂfl ]\’tﬁewﬁ é?s é%&% is haloge

or o- quoro tetr%ﬁydro napht hal e

ffc's(ﬁ%&s k}@ gjl%am{i@ :%F]é oé}%ggg,%ugro napht hal en-1-y1) -4

azo
5(S@hMaBﬁﬂd@@m@hﬁwbdiﬁmﬁ¢30%£temkmhydro-naphthaIen-l-yl)-4
use according to
{6 Chlbﬁ% At E&f&'ﬁgﬁ@ - %ﬂé&h%ﬂﬁ@m is |ower alkyl. 7.
mwS(7ﬁh@nuéwmaunﬁyﬂﬂﬁ@mu@uckarhm@mwmmerein t he conpounds

e e P S ROy v o- napnt hal en- 1y

_1) 4, 5-di hydro- 1Hi m dazol e or
rac-2-(5,7-dinethyl-l,2,3,4-tetrahydro-naphthalen-I-y
1)-1Him dazole 8. The use according to claim 3,
wherein Qis CH2 and RI is |ower al koxy. 9. The use
according to claim8, wherein the conpounds are
rac-2-(7-nmethoxy-1, 2, 3, 4-tetrahydr o- napht hal en-1-y1) -
4,5-di hydro-1H i m dazol € rac-2- (6-nethoxy-
1, 2,3, 4-tetrahydro-napht hal en- 1-y1)-4,5-di hydro-
11-1- im dazole or '
rac-2-(5-net hoxy-1, 2, 3, 4-tetrahydr o- napht hakn-1-y1)-4
, 5-di hydro- 1H i m dazol e. 10. The use according to
claim3, wherein Qis 0 or NH and Rl is hydrogen or
hal ogen. 11. The use according to claim 10, wherein
t he conpounds are
rac-2-(6, 8-dichl oro-chroman-4-y1)-1Hi m dazole or 15
rac- 4-(1Himdazol -2-y1)- 1,2, 3, 4-tetrahydro-quin
ohne. 12. The use of conpounds of fornula I according
to claiml1 wherein wherein Xis CH 13. The use
according to claim12, wherein Qis CH2 and Rl is
hydrogen. 14. The use according to claim 13, wherein
t he conpounds are
(4- (3, 4-di hydr o- napht hal en-1-y1)-1H i m dazol e or
rac-4-(1, 2, 3, 4-tetrahydro- napht hal en-1-y1)-1Hi m dazo
- le.




15. The use according to claim 12, wherein Qis 0 and
R1 is hydrogen. 16. The use according to claim 15,
wherein the conmpound is 72
rac-5-chroman-4-yl1-1H i m dazol e hydrochl ori de or
tautonmer. 17. The use according to claim12, wherein
Qis 0 and RL is |lower alkyl. 18. The use accordi ng
to claim17, wherein the conmpounds are

21. Therugﬁacg(&lg}lgg@élgiﬁ T, QJBEI%{W 1SLN y1l)-1Him dazol e or
rac 5 (5-nmet hyl -chroman-4-yl1)-11-1-i m dazol e or

i I KRB ato ;} 19. The use according to claim12,
QTS m% re|n é}ls 0 and R is halogen 20. The use
which cgmpomdi arg t o cl ai m 19, wherein the conpounds are

rac-2- (Sr B6ma:1 (263'1 l[eggﬁ)faﬁf Mlpﬂﬁgfgnfi ﬁ?%a ITSE %MX&II‘H‘ 519&39019 g ol e or

t aut onef
rac-2~ (%M@ﬁéhosxwléﬁﬁmhwdrgﬂamaéwelny&w YﬂH IHﬂ@dmiee or
tautoner rac-5-(7-fluoro-chroman-4-yl)-1H i m dazol e
or tautoner or
22. The ase-Beqrding fobrin-lc whesein i i G ynd RE is fritmz ol e or
t aut oner . 21. The use according to claim1, wherein

Xis N Qis CH2 and R is hal ogen which conpounds
23. Theals@accordmg to claim 22, which compound is

rac 2 (L0 20 R R Bt A SALEENA B0 Nk dadign- 1- 1) -4

rac-2-(7-chloro-5-fluoro-1, 2, 3, 4-t et rahydr o- napht hal e

24. TheWsckacy mgto'sclghilhly%gre mmdjazme 22. The use

accordin cldiml erein Qis CH2 and Rl is
tritium 23. The use according to claim 22, which

“mmh&&ﬂgéw¥grtrltlo 1,2, 3,4-tetrahydro- naphthalen 1-y1)-4
HW-~d¥@nd1ﬁyH%@diwmpﬂ&Hmméueh 24. The use according to
. Alm 1, -0- which conpounds are
nKﬂZd?%c-Z-%hP%ﬁ%ﬁg%E ? 4, 5-di hydro-1H i m dazol e,
m&2{&ﬂmr@dthmmhﬁﬂ94P&mn¢ﬁpkn1dazole or
rac-2- (6-fluoro-chroman-4-yl)-1H i m dazole. 25. The
use according to claim1, wherein Q is 0 or NH and R
25. The use pgedrdongan cloim havhstpamQ is O or NH and R'is hydrogen or halogen

which compounds are
rac-2-(6,8-dichloro-chroman-4-vl)-1H-imidazole or
rac- 4-(1H-Imidazol-2-y1)-1,2,3 4-tetrahydro-quinoline.



whi ch conpounds are
rac-2- (6, 8-di chl oro-chroman-4-yl) - 1H-|mdaV\Ae or rac-
4- (1H I m dazol - 2-y1) -1, 2, 3, 498 et rahydr o- qui nol i ne.
73 26. The use according to claim1l, wherein Qis O
26. Th@ﬁkg a&lordmcg tlagl@lﬁﬁ 1 awblha\(e!m Qhé anﬁ;ﬁnﬁqm g ©
(7-met hyl -chroman- 4-y1) - 1H 1 m dazol e or
tautorrer or
wh1cthﬁBon§.d§§e”Et hyl -chroman-4-y1) - 1Hi m dazol e or
tomer. 27. The use according to claim1l1, wherein Q
rac-5-(-methylphepnRp-4i-d)- hidtisigazple orzgitomy@r yse accor di ng to
rac-S-(SQIg'lé’ch%l a}olhl )"1ﬁ%¥&9&8 'adc?r t&tftémer,
rac-os- oro-chroman-4-yl1)-1HimrLgzol e or
tautorrer 5- (8- Chl or-o- 2H-chrongn-4-yl) - 14 i m dazol e or
- 27. Thepggaceording te ¢lgimch WhesingHisdhamhie ds Balseen- 14 i mi dazol e or
taut omer rac-5-(7-Fl uoro-chroman-4-yl)-1Him da7ol e
or tautoner or ]
28. Thepggracsor@me 1 ¢lyimal’e Whishagppugdsard H- | i dazol e or

racS(éﬁH&r@Woman—Z%f])zﬁl il id€-ol3f tRfontePounds of forml a |
wherein R is tritium 75 is hydrogen, hydroxy or

5-(8-Chjcggnell-chromen-4-y})- EHiymigagplooritaptaperor CH2 or CH- | ower
-(6—Chﬁ4r$( Yﬁ cﬁfon?éhﬁi ﬁllﬁnquddeléor%utomer
rac-3-(7-Fluoro-chroman-4-yI}-1H-imidazole or tautomer or

rac-5-(5-Fluoro-chroman-4-yl)-1H-imidazole or tautomer.



Is cH2, O, NH N-alkyl, N SO02-alkyl or

N- SO2-toluen-4-y1; is CH2 or a bond m n are

i ndependently fromone another 1, 2 or 3; when mis 2

or 3, R2 may be the sane or Aét; when nis 2 or 3, Rl

may be the sanme or not; the dotted lines may each be
29, ]%EQQﬁﬁ%ﬁﬁaﬁE¥s&ﬁﬁﬂﬂd%ne anot her a bond or not; and

their maceutically active salts, racemc

m xtures, enantioners, optXcdl isonmers and tautoneric

fornms of conmpounds of for Ia | as radioligand in a

bi ndi ng assay for trace l§ associ ated receptors.

30. A nedi canent contai i ng QSe or nore conpounds as

clainmed in claim the treatnent of depression,

anxi ety disor@§§ @% order, attention
deficit hyper 0y 7 stress rel ated
di sorders, psychoti d|§brders 1schi zophreni a,
neurologlcal di seases, Par ki nson’ s di sease,
\ﬂwmﬂneurodegeneratlve dlsorders Al zhei ner' s di sease,
eg PV eati ng disorders, diabetes, diabetic
‘''cat i ons, obesity, dysltpidenia, di sorders of
energy consunption and assimlation, disorders and
mal functi on of body tenperature honeostasis,
di sorders of sleep and circadian rhythm 31. A
medi cament according to claim30 containing one or
nore conpounds as clained in claiml for the
‘treatnent of depression, psychosis, Parkinson's
di sease, anxiety and attention deficit hyperactivity
di sorder (AM D).
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R’ is hydrogen, hydroxy or lower alkyl;

X is N and Y is CH or CH; or CH-lower alkyl or

X isCHand Y is N;

Q is CH,, O, NH, N-alkyl, N-SO;-alkyl or N-SO;-toluen-4-y1;
W is CH; or a bond

m,n  are independently from one another 1, 2 or 3; when m is 2 or 3, R’ may
be the same or not; when nis 2 or 3, R! may be the same or not;
the dotted lines may each be independently from one another a bond or not;
and their pharmaceutically active salts, racemic mixtures, enantiomers, optical isomers and tautomeric forms

of compounds of formula I as radioligand in a binding assay for trace amine associated receptors.

30. A medicament containing one or more compounds as claimed in claim 1 for the treatment of
depression, anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder, stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease, neurodegenerative
disorders, Alzheimer’s disease, epilepsy, eating disorders, diabetes, diabetic complicétions, obesity,
dyslipidemia, disorders of energy consumption and assimilation, disorders and malfunction of body

temperature homeostasis, disorders of sleep and circadian rhythm.

31. A medicament according to claim 30 containing one or more comipounds as claimed in claim 1 for the
treatment of depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity disorder

(ADHD).



