| M DAZOLONE AND | M DAZOLI DI NONE DERI VATI VESAS 11 B- HSD

| NHI BI TORS FOR DI ABETES The present invention is
wa@orsausTesl wit h novel i m dazol one/i m dazol i di NnBEEEP2007/060667

derivatives useful as 11b-HSD .inhibitors (T2D). The

invention is concerned particularly with conpounds of

formula wherein RL is a) bornyl, norbornyl, adamantyl

or adamantyl substituted with one or two substituents

i ndependently sel ected from hydroxy, al koxy, hal ogen,

al kyl , hydroxyal kyl , am no, am nocar bonyl,

al koxycar bonyl, hydroxycarbonyl, al kyl carbonyl am no,

al kylli\/ﬁm)zbmﬁmbammANLID‘ﬁN@@ BERWATIVES AS 11B-HSD1

al koxycar bonyl am no- u%’ QRﬁ gc»z am no,

hydr Oxyal kyl car bonyl a0, HHocat uunyl am no and

hal oal koxy; b) trifluoronethyl phenyl, nethoxyphenyl,

hal oal koxyphenyl or difl uorophenyl, wherein

trifluoronethyl phenyl, hal oal koxyphenyl and

di f 1 uorophenyl are optionally substituted with one or

two substituents independently selected from al kyl,

th ?! ]9 ggp@%t@egﬁ%vﬁgg%ﬁédo&%g Elgx)/(e 1%21%252113?41512; %1d1none
Hedifabivanaeel Ayl pbeoph alikyikos wbsby.t uted with one or two
substituents i ndependently selected from al kyl

hal ogen, hal oal kyl, al koxy, droxy and haloalkoxy d)
phengh%WF%ﬂfk‘;? CoRsierifdaRy ‘11%%{ Yosith ampeidsiof fRranldy t h
one to three substituents independently selected from
al kyl, hal ogen, hal oal kyl_4al kaxy, hydroxy and

hal oal koxy; €e) cyanop yanophenyl substituted
wi t h hal ogen; or f) dig nyI 2am nocar bonyl phenyl
or hydroxyphenyl , whE 'an1npt onyI enyI and

hydr oxyphenyl are option substltute Mﬁth one or
two substituents indepqnjg sel ected from al kyl,

hal ogen, hal oal kyl, alfkoxy an@D

wherein

R'is a) bornyl, norbornyl, adamantyl or adamantyl substituted with one or two
substituents independently selected from hydroxy, alkoxy, halogen, alkyl,
hydroxyalkyl, amino, aminocarbonyl, alkoxycarbonyl, hydroxycarbonyl,
alkylcarbonylamino, alkyl-S(O),-amino, haloalkyl- S(O),-amino,
alkoxycarbonylamino-S(O),;-amino, amino-S(O),-amino,

hydroxyalkylcarbonylamino, aminocarbonylamino and haloalkoxy;

b) trifluoromethylphenyl, methoxyphenyl, haloalkoxyphenyl or difluorophenyl,
wherein trifluoromethylphenyl, haloalkoxyphenyl and difluorophenyl are optionally
substituted with one or two substituents independently selected from alkyl, halogen,

haloalkyl, alkoxy, hydroxy and haloalkoxy;

¢) trifluoromethylphenylalkyl or trifluoromethylphenylalkyl substituted with one or
two substituents independently selected from alkyl, halogen, haloalkyl, alkoxy,
hydroxy and haloalkoxy;
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hal oal koxy; R2 is hydrogen, alkyl, alkenyl, hal oal kyl,
pyridi nyl al kyl, cycl oal kyl, cycl oal kyl al kyl or

w@b@aphabkyl or R2 is pyridinylalkyl or phenyl BCREP2007/060667

whi ch both are substituted with one to three
substituents independently sel éct ed frontalkyl

gxgr %?g}?:%ly Cﬁ‘gx%ﬁyl o1 Pﬁ erl] éfeg)ﬁ k}’gﬂlﬁjﬁit}ﬁe Iﬂ1 Olilfiitolﬁgxe\é 'substituents
halOHkkp&Kbﬂﬂﬁ@ﬁEﬂﬁtﬁnda&bbhdbgﬁnhahe&ybaﬁbxﬁy@dmggand

alkyg1 ¥r|d|nyl cycl oal kyl, cycl oal kyl al kyl or
hal o ?R@' *%) phenyl or phenyl substituted with one to

three substituents independently selected fromfl uoro,
chl oe)syahsdienyl dralasipkyhyl salbstiontyd withyhdlogey;, orhal oal kyl
and hal oal koxy; c) phenyl al kyl or pyridinylalkyl,

wher gi h | al k and |d n optionally

subt ERBeER Rt B op PR B L taELT FRELR

i ndeaﬁndﬁﬁlﬂ)byylﬁbé@t tuedlh fdroxgphkhyl |are di[ﬁidﬂglé)ﬂsubhﬁﬂu@@] iyt one or two
and droxa (i one ane or eta stlﬁy ?kwﬁﬁp d

al kyUbsEyiens ypdapepdeg Yts'%lfcrt Qgep,haloalicyl, alkoxy an
phenydladlkexyal kyl or phenylalkoxyalkyl substituted

with one to three substltuents |ndependently sel ect ed

Bytsnhtcltﬁ%&%ﬁ}dlk%@ 138%;9%1 % vt DlnMycloalivlalkyl or

th liél@[h‘lky@ br R3is @Wﬂdlﬁﬂ‘laﬂ@g&t Iﬂféﬁlyltﬁdldthhf&ﬁ b HeBulkidited with
i ch are attached fo cl oal kan
p. peP’iled‘iorf reetse‘?%tﬁﬁ& laéwegﬁem % S@@Ftsﬁm%t a]oBXFtrﬁﬁe alkoxy,

pyrrﬂmbghnﬁmomg1&@£xgk9ﬂw&§ne i ndan or oxetane,
wher ei n” cycl oal , piperidine, tetrahydropyrane,

tetr hydrothlo rane yrrolid et r ahydr of ur ane,
PRY xet%f%e Sy élktﬁlpt:chﬁéh 9&1%}%&1&&&13%6@& awf this gz one is
to three substituents i ndependently sel ected from

al kyh) h}@lire@enailﬁylaﬁ)}f cﬁlll)]iydyclo@l'k?l @;fddaﬁywmem BB hilSalkyl;
hydr ogen, 1 sopropyl, |so butyl, cycl oaIkyI or hal oal kyl

and fhe other one i ydr.ogen or apsent
f)) phenyl or phenyl su st1t ted w1t one to t ahree subst1tuents independently selected

from fluoro, chloro, bromo, haloalkyl, alkoxy , hydroxy, haloalkyl and haloalkoxy;

c¢) phenylalkyl or pyridinylalkyl, wherein phenylalkyl and pyridinylalkyl are
optionally subtituted with one to three substituents independently selected from

alkyl, halogen, haloalkyl and hydroxy;
d) oxetane or oxetane substituted with alkyl;
e) naphthyl or tetrahydronaphyl;

f) phenylalkoxyalkyl or phenylalkoxyalkyl substituted with one to three substituents
independently selected from alkyl and halogen;

g) hydroxyalkyl; or

h) pyridinyloxyalkyl or pyridinyloxyalkyl substituted with cyano;
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and pharmaceutically acceptable salts and esters
thereof with the proviso that 1, 3-dihydro-

wd2@hemyss | - (3-(trifluoromet hyl) phenyl)-2H i m Ple@P2087/a60667

ne i s excluded and in case one3of R3 and R4 is nethyl,

ethyl n-propyl or n-butyl and“the other one is

¥ OSER: t%[éetﬁgfsv% tl’}ehcgr Iﬁlzatcl)nsl 0% 1ch eere]lttg&{e'c'{efom){ a; cxﬁcloalkane,
uctcorti ( rtisol in hunans ortlcos erone
m cep@aﬂdma,ttst)faka/dmmzmnenwcrah)a:hbtmcbm&eopyrrohdme, tetrahydrofurane,

adr en cortlc ster |ds t hat ul at,e ma tabol i c and
homeBRER e EXadie BBsEh Stk HibspEy EENDERARETS ¢ ne

res p@na}&lydretlﬁélfye@fe, pfarolhed tdtrabod dsurant, 11Vc(lja€m and oxetane are

i ntrace tl col ec ors an 0

s oa@nally S EOrah obf & et S Eems frkbealy Wected from

nuclgﬁﬂ,&yaﬁﬁpﬁwgmypn factors. d ucocorticoid action
on target tissues depends not onIy on circulating

Ptk ond e dspis” Bip ek o8 bl gl et ol sndihe other one

crltgqgﬂk%eggggmﬁhme to which extent glucocorticoids
gain access to receptors in an active fornms.

et a- hydr oxyst er Oi hydr,ogenases llb a- )
e%ff aﬁ@c%@ wce%alﬁeéaﬁ@.aaﬁ Frs @ew( eﬂm‘éli‘% ﬁheél §-dihydro-
A=phyaiyl oxy3- (lhﬂﬁ@ﬁ)%éthﬁ leZH ingfdhzdl2- @imk e@em@dem@uﬁn case one of
i pactiye 1l-keto nmeta oI| ué}gortlsone i n man)

The
Bn2yhi lflnafém Ay oRyREPOR P ISR RYE Fhfg(éh%rs(élet%%drqgen or absent

{HehBeLiandi$iM ékﬁbﬁﬁﬁ@ﬂyerts Inactive into active
gl ucocorti coi thereby playing a major role in | oca

nodul ati on of cellul ar agoni st concentration and thus

act i gatdoedrtiedids ok iiP s Iekhikh, E@EERtQbSe innntcaaﬁ@tats) are an
fissues. In a recent. study nade§%¥ F. Hoff ng
ORI chapsehf éﬁ&f‘é‘é‘c?fﬁm@é‘ﬁéldéﬂbaﬁé PHMRRY M ﬁanfbb%l@ostatlc

eéé@sra%dafﬁﬁh WARH AP EYEENE 8B e REshBNscttB GHER! QY odoMi&idect via
o identify specific changes in gene expression that

Hitggeel il ghidcoseitisiddeiPEays pRind dip PoTNe BEUEY HH%"éaIQFOYéIF@Iérré@PtOYS’
H@ﬂﬁﬂ?ﬂgﬁéﬁlea; RhSscRpHGY facﬁ)‘f? @l@&c%ﬁ%ﬂ J@oﬁg%rg&rtwsues depends

1l bet a- IS approximately t up regul
adli gds en ciredafeng aﬁer@@e@@cffmwwn@m tbe cNfbﬂ@cﬁxmesswn of receptors, but

NEbR )l(lﬂfa%a?dlgl%e %#,IH&I tﬂa@MCal'}a)n d yﬂ"&?%ﬁg{ ?ﬁ R fext@hﬁ%uéot%gglecmds gain

to viscera ty and to T ke
dvhsstie adceptilrs iptanaktive fBoheridketa-hgomoxperoit dehydrogenases (11beta-

%I%ﬁ( ﬁ%#t%?yzg&g pcthergl%ﬁ% oe%)q Iﬂ al a ggﬁg—ggg{qﬁg’ﬁﬂ%ﬁorticoid

an 1 np ant
tMMummdummnknndmwmhmsanlhhdommﬂdxﬂmamtmmmmnaﬁnnmncose
honeostasis and |ipid paraneters.

The enzyme 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) inter-
converts inactive into active glucocorticoids, thereby playing a major role in local
modulation of cellular agonist concentration and thus activation of corticosteroid
receptors in target tissues. In a recent study made by F. Hoffmann-La Roche differences in
gene expression in lean and obese man were analyzed using gene array technology in order
to identify specific changes in gene expression that might be associated with insulin
resistance or altered metabolism. This study revealed that the mRNA for 11beta-HSD1 is
approximately two-fold up regulated in adipose tissue in obese individuals. Moreover,
overexpressing 11beta-HSDI in adipocytes of mice led to visceral obesity and to a
syndrome-X like phenotype (Masuzaki H. et al., Science. 2001 Dec 7; 294(5549):2166-70.).
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Thus, selective inhibition of this enzyme could | ower
bl ood gl ucose levels in Type 2 diabetic patients,

woermmlii7ze el evated |ipid paraneters and/ or rePC/8P2007/060667

wei ght in obese subjects . The first pharnacol ogi ca
i ndi cati on that 1l beta-HSDI i nfibition in man m ght

jf“aly% tQGQE r ﬁle da?a ve stror}{\@; S %ort an v\ﬁlpoﬁ% rrclmllebgf 11bgta- I%SDI in the

car bne an an
inbtetﬁ(m bﬁ[ﬂesm}nz(hcl the impliahed of Ig]aym?: HdretsasibiShi2 lipid parameters.
nt wi,t.h .car benoxol one | crea

TG beTR e MG b R eny it @hed ARRGRIT b hTape 2
dlabed@paishls, manatigddleetdcdipid patnEnid iskbr le@val weighitdn obese
t erefore m nimzing sone of its deleterious effects.

§%er et al. 1995; J. din. Endocrinol. Metab. 80,
31155 3159). 1llbeta-HSD is expressed in many tissues
i ncl Tbi¢ figt phareracolagdicplosdicaticssther, ll\ba&ddﬁ]ai irgnioitiph in man might have

guneﬁﬂﬁgﬁfﬁggﬁeée 0 taﬁlgg bg%?mg g% : Ve(l)xo‘fcr et a 1}t1 chFre (ﬁ’rfug weh1ch inhibits
both 19bbatH &b eaid hrpaaed ehoynid bléieat—HSDZ)Treithdmemhl-dSEHenoxolone
kgdtlssue hono: e at es

b PR ST ea HSUR BrvrHy BocA et SGishioyehiben-HSD! may
&fdldcé-&dllalaatbl&ﬁblldte‘&ifﬁs‘?arfd&liét%f(ﬂ@ miniMiting gsraabeits ddl@biidusteyfects.

&&a@g Eaf 1368/?, e acrt1 lug(;/}u t f@&%é\% 61:%56'%5'332?. Z.s.

However, when the enzynme activity is tested in intact
cel | S],betehHSIDIl bett)@rafseazﬂuntrm tastds vid ydipg Baomrdiaise sissue, vascular

regener at es iV UcOGOrt i coi t .
Y0R8 B EREP R & ARE i B PRSP RhESe PR ARG gnd it has a
rekaivelzdew afffrewtfovies suhtstlrzae étdnupaacd @l MbeladFISlDE)o il dbetet@$131 in tissue

nd thereby anplifying glucocorticpid.acti
PAnobaRLS Al a Raptiedts B EPEaTd S Rbdifia o h¥ess: e dPogenase
ﬁnia@ thetaeﬁiduttf@?ei ragtieas eﬁthtg&@aagﬂ sltalﬁﬂn:yiﬁ)ﬁﬁﬁ dehodhagériaedactivity (P.M.
| poc I erentiation and _insulin resi nce.
Pichin Bia@%rﬁd&r%m b Yol Moo (A8 PBn%%?—ﬁiﬁuﬁl@WFWé when the
byhfealctianng iQE-iXidtaddicaRe RS 1888 36d @i a SR pREFomiRkkes, which
it should al so be safe and wit hout maj or si de effect,

ESEERATAIES itk R SHURRCLREYIET oM dngrh hi-te 4Pas SHehBReICaFisoid

mgglli@rhtﬂm wilBclefRQIEARE %tpi‘celﬂﬁé( lﬁ’&icﬂﬁm%i?ﬁ@t/é(ld &nd thereby
bet a-HSDI i nhibitors. The inhibition of

pmgbﬁfglgmcgﬁlgyﬁ@cp‘gtty It is this elevated cellular cort1sol concentration that
might lead to increased hepatic glucose production, adipocyte differentiation and insulin

resistance.

Inhibition of 11beta-HSD1 should not only reduce the typical Syndrome-X /
Diabetes associated symptoms, but it should also be safe and without major side effect.
Studies with the unspecific inhibitor carbenoxolone highlight the importance of
developing specific 11beta-HSD1 inhibitors. The inhibition of the 11beta-HSD2 enzyme is
badly tolerated and results in increased blood pressure. In contrast inhibition of 11beta-
HSD1 should be well tolerated since 11beta-HSD1 knockout mice were found to be
healthy and to resist hyperglycemia provoked by obesity or stress (Kotelevtsev Y. et al.,
Proc Natl Acad Sci U S A. 1997 Dec 23;94(26):14924-9). Similar upon starvation these
mice had attenuated activation of key hepatic enzymes that are involved in

gluconeogenesis. In addition, these mice had improved lipid and lipoprotein profiles
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badly tolerated and results in increased bl ood
pressure. In contrast inhibition of 1l beta- HSD

waebaalodh788 wel | tol erated since 1l beta- HSDI  knP€RE8P1007/060667

m ce were found to be healthy %nd to resist
hyper gl ycem a provoked by obesity or stress

KOtsg éllstgl\élslblfﬁ) E%D ot %%Pe’:\%ghl A%a I 1{9}1% anl cllsgane ecgegpé reports
inidoatdthd Hﬂa‘earlfaalt)edﬂabltorv anglamlsrofbelbeyeﬁtﬁmm reduenizighddood
ot e ek gy T BT a1 bYSEBT ShreaeS. etal, QIM.
ﬁ(imf]:ulyesgfw)g@asﬁ_t())ﬂ@ 1hip@évsela ?gmhgggsundeép ”Elgﬁt ;ml lgbt: No@®l Acad Sci U S

A Bt s ERET T ARPE of B Sin G aritst Seogesgar s Teken

tdgeth@fd UﬂﬁtehHgblbhlﬂthoﬁrrﬁ tJlB@a £a|¥@§1ﬂflze?fﬁtaddus @pp@dhch to]treat
din lnv st 200% July :83-90; Rauz S. et a
¢

aRton @8 diphetgs aBesty aﬁéi’ lse%sés-i mprove cognition
(Sandeep TC. et al., Proc Natl Acad Sci US A 2004
Apr . TR ¢drifdundys 061703#&19@ [ ard their iphpimaaceutiaihecaeptable salts and esters

ARG ADSEL Sl Son PRI O TE NS ol RELAGERM ey are 110 15DI

I CacCl
inhalztors gﬂfﬁﬁ)msl théy dibpleselsstivigbagsinsythamelated A élpeta HSD2 enzyme.

@h&%ﬁﬁ’@ﬁle CEH%OQHHPQHQH%@J ebiflf M efa- HS@'iqnltuBﬁbfs (T2D) replresent an

phar maceut i cal accept ab Ie salts and esters are nove
ApRIopdnie %ﬂa‘aﬁq Rlophalupess dvelgicad noppglisripicRaramgters in Type 2
Qﬁbéticcpah@ﬁts bheyodul finklthe KN cohbdtithiibA b8 the béie @iebcbRRBId cortisol

¥ select|v1a¥ @ga|nst the rel ated 1l bet a- HSD2
Ehgﬁﬁgl“?ﬁQP@f€PE’ HESESpounds whi ch are speC|f|c
1Ibe i n to T2D repre ent

o TRe PP ariBar YTt Pevul e AR e Hos fl REBFRRG RS dnavor

ﬁaz{tﬁfmt efrraeﬂaboﬁrcycna)raerd,l atlesityl, dyghipideatiies hipertwnsioh ahd/ogdiabetes,
the | oca onc ntr t|on of the active glucocorticoid
Eﬂ???@aYdP'e? f tlssue (liver, adipose tissue). The

conmpounds of the present invention can be used in the
pr opfilé eothpodiiiglobthis ineaitiendandhirth@tialsged i e peospthelasis and/or

obesity, .. dyslipi dem ae, ertens o and/ or di abetes,
BEHE1eo) PP OHTaEBF SEsty B DR tome ZEE b ANe: BrurprgEgheration.

i nvention can further be used in the prophylaxis

an d/ Diirtldredik rmmt;)ooﬁdsfﬂfgnls aoueheion epebuised $at@omoting wound healing,

nitio r. an [ or neur ode ener tion.
St Hary By b @E%ﬂf& - SOTERTS PRY SR pegrop ipvention can
B@ﬁseﬂ&@ Rpidve cvaiek iigAlreMent, particularly 1mpa1rement developed with age,

and improvement of memory.

Further, the compounds of this invention can be used in the prophylaxis and/or

treatment of atherosclerosis.

Objects of the present invention are the compounds of formula I and their
aforementioned salts and esters per se and their use as therapeutically active substances, a
process for the manufacture of the said compounds, intermediates, pharmaceutical
compositions, medicaments containing the said compounds, their pharmaceutically
acceptable salts and esters, the use of the said compounds, esters and salts for the
prophylaxis and/or therapy of illnesses, especially in the treatment or prophylaxis of eating

disorders, obesity, dyslipidemiae, hypertension and/or diabetes, particularly diabetes Type
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particularly by topical application. Mreover, the
conpounds of the present invention can be used to

WO pgBO¥ESEogni tive inpairenent, particularly PCT/EP2007/060667

i npai renent devel oped with agge_and i mprovenent of
menory. Further, the conpounds ~of this invention can

B CIS t%d Ise 01I tli]lg Scfl)l(q %l’rlllél()?l’)l(élss ?a n%{’l EZS'[EZI'I:‘} ?OI‘ tﬁenro utCtIOI’I of med1caments
at fier os¢refosr & j €Cts o present ventron ar

tdrehcoepownts: bplhdaizidbfanetabaldt dmedafrs afbtame/nﬂ;fdhpmlaadae,
t d 1 t
Fﬂ)F%B%ﬁ?ﬁ@in@ah‘?{@§§§H@q¥§ﬁgﬁ§ % ocess for the

manuf acture of the said conpounds, |nterned|ates,
phar Tae enhp@alds 06 trqsedeh binsentivmdiaa dneindrdeconibaiedi wich PPAR

L B0y a6 ek BARTRRE MR Dl agP A Rb bicors

gt sndodlisae trthibirs, iAsidateRtyliaxi s and/ or therapy of
illnesses, especially in the treatment or prophylaxis

of eat] di sorders, esity, i pi dem ae, . .. g

Py polt B SrSi Slst i oghe B Ak a B 1 f T hinggiapdenifies
Jyaﬂgitlchaamk Hrbh@ch@&&h@ﬂh e gSauipdvid O MR8 BdBon §f®|rﬁsSp@['Hﬂably a
est, rs L%Fgﬁ |on of medi canents for

[a

$tFad grguB withel O qarRoTHRte B &gé garﬂcularly preferre

Q b@eﬁgﬁtyor lﬁélrﬁdhle@lcﬁﬁmaﬁsd gloyipeFithens @&hr@&ﬂét@fns@xaﬁ?te@ 9f straight-
particul arly di abetes Ty e Il. The conpounds of

i and biaﬁglm Giofs eyl erQmnskEs MBRYL sﬂfﬁd REQPYhil§R T eIAR utyl, isobutyl,

(el J%lﬂg»l tﬁé‘[mﬁreng Bbi ik, @BF %h&h% ’heQTﬂEﬁle isomeric heptyls and the isomeric
(dehydr’oepi andr ost ef one), DPPI'V i'nhibitors, insulin

aﬁﬂlﬁdrreﬁerq@b)s@eihmmr& qtyl and pagst Pt?lfﬁféﬂdl eyl j stat. In

the present description the term"alkyl", alone or in

conmbi il ‘P&enﬁie@&iﬂtfoﬁ%h@te%ﬂqr'@l'kgm " aﬁﬂl@'o@ iPfombination, signifies a
br anched- chaln al rogg carbon atons,

ﬁreeglércéa@lrwrd)r@mqhsdghmn@dk gm@weldl Z:ma$ earhpik glomgy Bigferably a
Al
U B g RS R AP S A R By profera

@amb@ncaﬂmwghE&ahph@@qbgﬂsmnﬂﬂghunﬁau madnisr whekiedne carbon

ST B P Bond i<HePRcal G, TN cpfoMou PhORY Exampl o s

pl&mm yhd branbleedi @ze@aﬂk}d ghavpplass ethérgliaflplrbuienylhedtpyéferablychllyl.
the isonmeric octyls, preferably nethyl and ethyl and

nost H% F El%r"rfq(ljoaﬁgﬁ'hmone opmt Jb?nlﬁ%ﬁ%o ng%lq%%g it gy%i(*aﬂgfl hﬂg with 3 to 8

term In CO
carbon atoms and preferably a cycloalkyl ring with 3 to 6 carbon atoms. Examples of C5-Cs

cycloalkyl are cyclopropyl, methyl-cyclopropyl, dimethylcyclopropyl, cyclobutyl, methyl-
cyclobutyl, cyclopentyl, methyl-cyclopentyl, cyclohexyl, methyl-cyclohexyl, dimethyl-
cyclohexyl, cycloheptyl and cyclooctyl, preferably cyclopropyl.

The term "alkoxy", alone or in combination, signifies a group of the formula alkyl-O-
in which the term "alkyl" has the previously given significance, such as methoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec. butoxy and tert.butoxy, preferably methoxy
and ethoxy and most preferred methoxy.

The term "haloalkyl", alone or in combination, signifies an alkyl group as previously
defined, wherein one to five hydrogen atoms are substituted by halogen, preferably fluoro.

Preferred examples are pentafluoroethyl and particularly trifluoromethyl.
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straight- chain or branched-chain alkyl group with 2
to 8 carbon atons, preferably a straight or

whe@sokaas chai n al kyl group with 2 to 6 car bonPEr/@BPB07/060667

and particularly preferred a straight or
branched-chain al kyl group with 2 to 4 carbon atons,

whergj n one on«Ccg rbon e ced
car b?rl}e S blc}% alo tbl te Bon? mé)(()%bnfa%onb%lgm{lr aai%g% TR §rgup a8
aredlionsla dlefied], GheEth @rhd(tyolﬁvg mgdmgemammtmemsmuadd W halogen,

b I d f t

Breselts AT Bifarr et el e & e RO iy
Mﬂ%r&n&ﬂloﬁy@ﬂi’bﬂﬁoﬁie@lﬁ&yand preferably a cycl oal kyl
ring W|th to 6 carbon atons. Exanpl es of C3-C8

& otk F%%ﬁs&%%% R S T e

ﬁMﬁieG%fﬁré’thei’@iﬁ oyie oflmlr@]ﬁ)ﬁﬁbgﬁn, at@mghﬁ&f@@&ly, one hydrogen atom is
5ﬁh % Cy?‘ hexyl ne“?;lgé éﬁ’l ohe K %/’drohe t a
EPAEHRY § PYdgREROURLFYAIRIES & e

BY@BQye@iyli N combi nation, si gn|f| es a group of the
formul a aI kyl-G n which the term"alkyl" has the

previously gi m fican such, _as

et hoX§e teﬁ%r alag glon? 99;933&9&“% BeRifssA 15'1? Eehy ippthyl group,
pREeralhlyh %&’n}ﬂl %ﬁ)dp&(rﬁu:lb Hf)@éﬁya;ll I@ﬁ@fe? Bﬁ@blymﬁﬁt uBXudits preferably
et hox nost preferred %’ The te

ORga1oY; rq@y¢ach uzde@ﬁ@ie@ﬂ‘/ ﬁﬂe%mvmahamﬁn, %lﬂt}ﬁmflileé]é‘,}’latﬁlﬂuoromethoxy,

2k, AL OHIRORS alkyRYFRHSI k’ya%f éa@@gnom&éy&rgﬂﬁoﬁomEih\ﬂ%ndmxy,
hydrogen atons arfe substit hal oge prefera

farhew¥o alkpﬂéﬂméﬂd a@mmplrb@@ylaaléyqa@vﬂpa#rbg@%bﬂlhylpmmarbonyl

H rt)k}‘; ‘ﬁllt% laM< H&EI{HT%W lafcid%ﬁ( £ dMhel 1%% %Jahﬁﬂ%é are %henyl or

one’’or in |nat I on, an al koxy group a

pﬁl&ﬁhldumrvcd@ﬂy pleaiyl anellhsmyutt@ Witly en{ecthoggeprefardis one or
@5(??@0%&%}1{3 )ll('lgcfel;g[exk?&’enﬂ? lsé?gc?&} %%’ggfl | atl'lg’da(? trifluoromethoxy,

erre es a uoroe
pardarrduhﬁnbgormath;ﬂl uor omet hoxy and trifluoroethoxy. The
term " hydr oxyal kyI , alone or in conbination,
sign a b d e . ' .
one Jgi;lé {r%%‘rrne‘rel r o §e gf#@ﬁél‘smpcr%e %b(f}‘ fsgﬁﬁle%%?%nglegr oup wherein

ancohydreganeqmblas e mplaeedwdrah)gyngiwun)lesax@dm]oesplwhyl and
?égr:ﬂ%uﬁ?(%ﬂ%%lylaf%rﬁgéﬁgrr f))r)é errrrt%:tgl%ei ng?dd C(l)lrI] r%%ﬁ%rﬁr?%rm/ & chloro 5-
fiheropherol. napht hyl group,

The term "aryloxy", alone or in combination, signifies a aryl-O- group in which the

term "aryl” has the previously given significance.

The term “heterocyclyl”, alone or in combination signifies a saturated, partially
unsaturated or aromatic 5- to 10-membered heterocycle which contains one or more
hetero atoms selected from nitrogen, oxygen and sulphur. If desired, it can be substituted
on one or more carbon atoms e.g. by halogen, alkyl, alkoxy, oxo etc. and/or on a secondary
nitrogen atom (i.e. -NH-) by alkyl, cycloalkyl, aralkoxycarbonyl, alkanoyl, phenyl or
phenylalkyl or on a tertiary nitrogen atom (i.e.=N-) by oxido, with halogen, alkyl,
cycloalkyl and alkoxy being preferred. Examples of such heterocyclyl groups are
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrazoyl, imidazoyl
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preferably a phenyl group which optionally carries one
or nore substituents, preferably one to three, each

w0 pabsfperrdent | y sel ected from hal ogen, trifl uorP@EEP307/060667

trifluoronethoxy, amno, alkyl, al koxy, alkyl carbonyl,

cyano, carbanoyl, alkoxycarbang nethylendioxy,
arbo al k a bon . .
L ek SCNEREREM M APBSBIBOR Y it i

pymmmim;&l H@(hh}ﬁ@i—pyrimidmyd 50OF; thiayt tloatdiyl) oxandlyt, hEiolyl (e.g. 2-

' | k : I t hyl. t
ey TUBenb o o BB PSP o D3y Modtinoly (e 1-
Qb@ﬁiﬁbl@fbilﬂd Beq@inotylio tedtabgdriot; uieilys (d. e pendenhydro-2-quinolyl),

29T SPBEERBIYNOR (51 | -t PY G bAse prLinghl) gt gnosalinyl

"di hal ophenyl " al one or in conbination, signifies a

phen ro p wherein two hy en atons are repl ace
by hﬁ’%% ; e @ge a8 Cap‘g Q?g]@ﬁh%%ﬂ} 1esaﬁ,w1mary, secondary or tertiary

Qilﬁirﬁf dgi #‘B!’)Qcﬂgaemé’ihe @6 einGidd ) with i kE@flaRf fnino group carrying an
or ophen nd 2-chl oro-5- fluorophenyl.” The

t‘uéVlrﬁr fﬁ@lwlbyéywbstﬁu% @né the RITREHETN QAT CHTIARS Fyoessmar or
@ffﬁéien@élk?lr&L@clbﬁikmhﬁgnﬁé}ﬁs B%Wtwé ilYtiogeii 38bdtii@ents together forming

previ ous rven Sign fi cance. term
a Hag.eugle 9 |f63/11 examplepridto rmqth‘/l@mm, n@vhaann@udgmﬁtﬂnybmlao,

t.edy .
e I S
hairey; dinattbylsmgwsl mﬂtchdhf/hanmmmmtd pﬁgemlaldvmﬂgemhﬂmmo.
sul phur. If desired, it can be substituted on one or

m” eTﬁ@%}’&”h%Q&P fofe 0% BAILHAGAN, ﬁ%ﬂﬁi{és'f?ﬁirié@?‘é_ﬁw(}bromine or

or on°a secon ary nitrog eh atom

lwhrafl dagll prefexablydthi dainle, cldwlathd@o&yoamtmnyl al kanoyl ,
phenyl or phenylal kyl or on a tertiary nitrogen atom

%zlfe)fm argéii)qo alofetol 1&%@%&@1‘?'3@’4&5 ﬁi’eh IC?@B k%ioup

and oxy e ng preterred

heterocyclyl oups are pyrrolldlnyl pi peridinyl,

pi pefhgfenyl ",araﬁvl"phlohe ayin, cmthimnphgmiiﬁnyﬂhe apdwaawbgmoup, wherein
My oyl (18, Oy « it e [ -.4- ) benzyl oxycar bonyl -
MR ofY RS P ded Ty, DO

pyri m dinyl, hexahydro-pyrimdinyl, furyl, thlenyl,
thiaib¢¢hp"bwapafywpn¢ndmhwmﬂﬁmn@n,Qgﬁﬁﬁdbbyoilgoup
quinonI (e.g. 2-quinolyl, 3-quinolyl and

g SAOERIHLOONYS or X OHHARION k8% md =0l 306 Nl Y

I soqui nol t et

(e.qg.1,2,3,4-tetrahydro-2-quinolyl),
The term "nitro", aloné or in combination signifies the -NO, group.

The term "cyano", alone or in combination signifies the group -CN.

The term "pharmaceutically acceptable salts" refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, succinic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein and the
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1, 2,3,4-tetrahydroi soqui nolyl (e.qg.
1,2, 3,4-tetrahydro-1|-oxo-isoqui nolyl) and

w@rionoxess nyl . The term "ami no", alone or in PCT/EP2007/060667

conmbi nation, signifies a pri magy_, secondary or
tertiary am no group bonded vi & the ni trogen atom
se on a an1no r Qu carr n n_al kyl .o
}gf)(/ec F‘l’l a@fl eé)n%)a{ehcp foym I élr()% 2 rahn rl}l’%)OI‘éa.rl’lé(lZ'I %ase or an
oeganyubrag tbvthe ﬁemdmhlSahxs' deivied é:roanﬁn aiokgdmcdvase yelula) taytlare not
ubs% ent or the two tro en substitutents

I‘H gpoéaslslluﬂb Iith Jgglonlubtp, AW glagneﬂqén salts and the
Ied. Eylltsedam@cll frehyrigadit B@sels mgrmrehwtam nex, linglitet tb)shlmfrjmmary,
nmet - yl am no, rr0| [ no etc.
R G non Ty B g i B Gl Scirfing

Qilﬁhfiﬂécﬁdfhiﬂl@s, @mlc&mlhéscdmﬂafakly i¢h aRhinbeapdiitPsuchh idofdPylamine,

"hal i.nation, signifies
FIDe %ﬁ@mee a}e HeinePGHY RENBs. tIBOPHRM IR crBplamaty, jysine,

ﬁﬂgﬂﬁﬁé 'F@eth‘}fﬂq%ridﬂﬁ: ?fpeﬁ&hﬁ@" Iﬂﬁymfﬁ@ PesiiRraMd tE&KIROMYUE Compound of
alone or in conbination fies the -C(O- group

feen ulaek gn-akgodieryesent ia) they Eorm 0f| wa%@r?éisﬂ%arrlﬁﬂarbsprgﬁiﬂfeﬂes
E)He?rrr?a"céfdtlcaﬂl)ké@celﬂﬁl% ealtsvéﬂ% gﬂuﬁ&%ftﬁ%n@ﬁa T fFthe h?&gchlonde salts.

are as priviousl y fined. The term "hyd roxy ,
alone or i n conbination, nifies the -OH grou%
t er nhesgmpo]ds 9é faspulal @@ orhgtsobatedss-grityerased. The sol@tlon can

8¢ QPP&Fed-'IH‘%h &uide dFihd ﬁanuﬁk{gﬁtﬁé?fodeﬁ o‘}QHf‘P'tdik@ﬁalaQE‘e §.252

signifies the -NO group e m ""cyano one in
cusbiveace ohhygr @ﬁmﬁlp ProneHees g)f oy pntl:(lj}d anhwéropgﬁ(mlpound of formulal

e
(PRSI ) RSP BB T BB Moty
prcopebleiselsate$. t he free bases or free aC| ds, which are
not biologically or otherwi se undesirable. The salts

are § ' 0 '
o ORI LA 885 55 DYLSG LR s
phedp kiemvatlsai:atdumcnwna}gohpd(te,prp‘rléé derafatiyeshytdcloatelcapabie of

51 i RO A LIS SR 1831 BR L G RE Ly BLARMAIA include
ph)rscblogmdlltyIat:ccepaxb_le(hn_dsnetai_)mhoall}abbdq es&mrthr1Vﬁ1v§$ isdch as

tg]%?k{j)ar #%ﬁ%g?s?égs,g{&%t@;fl%h%}{%egfﬁ%z %‘I',ﬂc }&i@a&éﬂg)fy%eQH%rgst%rs. Additionally,
@ﬂi)hﬂ[y@ﬁ)wgﬁ@mf accapﬂaﬂl,e e@utvglleuﬁrafﬂtﬂ cfoﬁ[}icﬁm&@ bﬂgenﬁﬁl Eﬁmuilec(l)

aci.d, N acet in and t i ke. n. t

85016 o oAl Tl Biem Adishuars mrob R prosBiigsing borent

B@8 o @ ds@df general formula (I) in vivo, are within the scope of th1s invention.

The compounds of formula I can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates.

The term “asymmetric carbon atom” (C*) means a carbon atom with four different
substituents. According to the Cahn-Ingold-Prelog Convention the asymmetric carbon

atom can be of the “R” or “S” configuration.
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organic base to the free acid. Salts derived from an
i norgani ¢ base include, but are not limted to, the

W@ o@sm759ot assi um | ithium ammoni um cal ci unPCT/EP2007/060667

magnesi um salts and the I|ike. Its derived from

organi ¢ bases include, but are not limted to salts of

pri ngr ecopdar angd tertiary amnes, substituted

i nec R g ofnelRds oo b RSN E PRl gt e ble ot
therqdariggddrlycthampmesuadsdf hersida l.on exchange resins,

such as isopropyl am ne, trimethylam ne, diethylam ne,

t ri eThytlettddline in forpropl (maikaed as Bt fepresdnasa erebon garbere single or a

@L@BHLQ@O Q%E@Q¥P€a eri di ne, piperidine, polymne

resirns an e. The conpound of formula | can
al so be present in the formof zwitterions.
Particularly preferred p ma tically acceptable
salts of conpounds ofRfo I are the hydrochl oride
salts. The conpounds @f\forful a Iozan al so be
sol vated, e.g. hydrﬁie \The ppr¢$tion can be effected
in the course of the manpfact/uring proceé@ or can take
pl ace e.g. as a conseq © f hygroscopic properties
of an initially anhydRous co und of forrmula I
(hydration). The term pharmacetiti cally acceptable
salts al so includes physiologically acceptable
AL VAR k! DR BAEHIILR I QCEERLARNE B3 BL5s PRI (1) are of
compounds of “general formila may - be
der ofvtht fcdledvigd foimtkei(Onahd giDups to provi de
derivatives which are capabl e of conversion back to
the parent conpounds in vivo. Exanples of such
conmpounds i ncl ude phigtsi ol ogi cal |y accept abl gtar®
met abolically Labil el ester derivatives, ch
met hoxynet hyl N eth¥! t hi omet hyl est ﬂ,,Rz
pi val oyl oxymet hyl {est dNs. "Addi ti onal | y, Ry
physi ol ogically a abl e equi val ents of tne-_ég
conpounds of ggnéral rmula (1), sinila¢gvb th
nmet abolically bile eGters, which are capable 00
produci ng the parent conpounds of general formula (I)
in vivo, are wthin the scope of this inventi? . The
conpounds of formul® 1 can contain several a§yﬂhetric
centers and can be present in the formof optically
pUHERIrER IR QRIS inedaxXbetbRS of enantioners such as, for
exanpl e, racemates, optically pure diastereioisoners,
m xtures of di astereoisoners,
Preferred compounds of formula I are those which are of formula II. Particularly

preferred are those compounds of formula I which are of formula III.

Further prefered are compounds of formula I, wherein R' is

a) bornyl, norbornyl, adamantyl or adamantyl substituted with one or two

substituents independently selected from hydroxy, alkoxy, halogen and alkyl;

b) trifluoromethylphenyl, methoxyphenyl, haloalkoxyphenyl or difluorophenyl,
wherein trifluoromethylphenyl, haloalkoxyphenyl and difluorophenyl are optionally
substituted with one or two substituents independently selected from alkyl, halogen,

haloalkyl, alkoxy, hydroxy and haloalkoxy;
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di astereoi soneric racemates or m xtures of
di astereoi soneric racemates. The term "asymetric

wae 2008788 oni' (C*) nmeans a carbon atom wit h f OPECT/EP2007/060667

different substituents. Amcorpiﬂg to the
Cahn-1 ngol d- Prel og Conventi on e asymmetric carbon

atom.can he of the "Ry or "S' confi atihap. . Preferred.
ar o ErneaReint BFep o by iy R PR Sh B8 it one or
ac ceptahibstitsiahts sSndepedeatly sgertdd tohatlityy, Halgen,drpmlicytiailkoxy,

of forpula | he dotted line in formula | (marked as

%) r§%£§§%ﬂF%h%b§%?%bW'carbon single or a carbon

car bon doubl e bond and, wherein RL to R6 are defined

as bef plicaylcpd cdkdion phynyl golvplkyhdd stiditddovidubize tol threarsebstituents

f f the follaw I ] d, (Il N
Ot gl sefecte] i afkgl BloRie holob gL Rbi: Mok hnd
Pr ef pilog&lillogonpounds of fornula | are those which are

of formula Il. Particularly preferred are those
conmpounds are of fornu

! of .for,mul a I_%glch éa#gl. la.T wherein R i
Fur t ABPEE Riefied aspest RlHH GiTGREOHRrecgMRgHEdS of fQfyRya lwherein R™is
Rldrogerg hllbo halyhlkyln ey idinixlicy], atdsabt, b clodlkdalamesitphlenylalkyl or R* is

substituted wt e or substituents i ndependently
BEidipy Ylfqraﬂewﬂé?glxvﬂ}ﬂaf)%% ?SLﬁ)éPB’éféﬂW’élh an%lm@ree syjpstituents
Irdiepériden @RI dyedFREA Yikyl, WREARRY YA alodedlafa@hkispheny |

or difiuorophenyl, wherein trifiuoronethyl phenyl,

hal oal koxyphenyl and difi uorophenyl are optionally )
G b PR A S TS GO cOT G M SR AT FIBpRRY pd R s
E?dr@ gdredlkb T, @f@l@dll&ly haloﬁ‘lﬁ&d‘lﬁ%ﬂsen}’ﬂ ah@&other RekPXY,

ydroxy and hal oal koxy; c) trifluoromethyl phenyl al kyl
or trifluoromethyl phenyl al kyl substituted wth one or
two IUBSHPgeeKE; P%@é@iﬁd@lﬁﬁhkyh §5§f(@<1:1%‘/t3§ik thﬁﬂaiﬂ%ﬂﬁ,
hal ogen, hal oal kyl, al koxy, hydroxy and hal oal koxy; or

d) Phemengyed BrhidkubaituRi et eecb ddek ¥hibssitats ihddpRAdently selected

with one to three substituents independently sel ected
f r onframduorophalesderh anhAYdak%y| , al koxy, hydroxy and
hal oal koxy.

c¢) phenylalkyl or pyridinylalkyl, wherein phenylalkyl and pyridinylalkyl are

optionally subtituted with one to three substituents independently selected from

alkyl, halogen, haloalkyl and hydroxy; or
d) oxetane or oxetane substituted with alkyl;

or R’ and R* together with the carbon atom to which they are attached form a cycloalkane,
piperidine, tetrahydropyrane, tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane,
indan or oxetane, wherein cycloalkyl, piperidine, tetrahydropyrane,
tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane, indan and oxetane are
optionally substituted with one to three substituents independently selected from

alkyl and arylalkyl.

Preferred are compounds of formula I, wherein

R'is a) bornyl, norbornyl, adamantyl or adamantyl substituted with one or two

substituents independently selected from hydroxy, alkoxy, halogen and alkyl;
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Anot her preferred aspect of the invention are
conpounds of fornmula I, wherein R2 is hydrogen, alkyl,

whadosakdrys , pyri dinyl al kyl, cycl oal kyl, cycl oaP&yERLRYD60667

or phenylalkyl or R2 is pyridijpylalkyl or phenylalkyl
whi ch both are substituted with one to three

substy tuyent s | ndependent sel egtied fromal kyl . ..
nyar oLy Rl gk PRERE GBH R B SThi ey iftuorophenyt
pr ef ehereth taifl@otdmabylpheryd bnttalkokyphenpiind diflyorepledrsl f@re optionally

one of R3 and. R4 is hydrogen, alkyl | oal ky,

Pt oSBT Gah o e PRE s R EpinahEy Sl alion hatogen,
al kyhalogiiyli lkowyl, hydrgey aal kydbalkeyse! oal kyl al kyl or

hal oal kyl ; b) phenyl or phenyl substituted with one to

o RSt R e PSR S By a 13T i88 Vit one or
pyr i gidyubslitayhts ivdepesdentlp beeurddafrianlallamdhamgeh,diataliad, kiitoxy,

are ﬁﬁ{ion%£h¥ subtituted with one to three

subshyraenng hay d¥ntly selected from al kyl,

hal ogen, hal oal kyl and hydroxy; or d) oxetane or

0X e:] anphahesilbillfl&d phedicyaloidyl s#b&titﬁ?ed&ﬁfh a%h&gggte Rebstituents
wth the carbon, at to they ar ttac orm
cycl Bderegdent we&éwﬁg}% ?ﬁ%gﬁ ﬁ%%@lﬁﬁ&é{ﬁéﬁ‘ow ydroxy an

t et r pliydkOkMi opyrane, pyrrolidine, tetrahydrofurane,
i ndan or oxetane, wherein cycloal kyl, piperidine,

t et rahydr opyrane, tetrahydraqthi opyrape, pyrrolidine,

Retsr ﬁ&frage@p ahkgln E?loﬁlﬁﬂawr&ﬂaﬁégét %L@ﬂw& %%?albﬂ%lﬂﬂfr phenylalkyl
subspi RUE @Ol IAIQNS: SHRn{IREBWBIR BbiH 48 BliStituted with one to three

i ndependently sel ected from al kyl and aryl al ky

) / I I al kyl .
Pr ef athsayenis andepapdnnty selegted omalleyl hydygiyr dkeryrRhalpgengnd
bor nifhjpaiR@r bornyl, adamantyl or adamantyl substituted
Wi th one or two substituents independently sel ected

from hydroxy, al koxy, halogen and al kyl ; b) )
or¢ ofi Riomdrktinkydspgay plkylnerdralgphdaglkyl arabgear pesk thstpshgyione is

or difluorophenyl, wherein trifluoronethyl phenyl,

hal og) iseryRhenl, grisi§ dyHerRPNERYdalldlfiy?BE haBAklly

h
substituted with one or two substituénts independently

sel ected from al kyl, hal ogen, hal oal kyl , al koxy
hy dr Bkpheawbonrfies spgbg&;pted with one to three substituents independently selected

from fluoro, haloalkyl and hydroxy;

c¢) phenylalkyl or pyridinylalkyl, wherein phenylalkyl and pyridinylalkyl are
optionally subtituted with one to three substituents independently selected from

alkyl, halogen, haloalkyl and hydroxy; or
d) oxetane or oxetane substituted with alkyl;

or R’ and R* together with the carbon atom to which they are attached form a cycloalkane,
piperidine, tetrahydropyrane, tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane,
indan or oxetane, wherein cycloalkyl, piperidine, tetrahydropyrane,
tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane, indan and oxetane are
optionally substituted with one to three substituents independently selected from

alkyl and arylalkyl;
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c) trifluoronethyl phenyl al kyl or
trifluoronethyl phenyl al kyl substituted with one or two

waadpsid7eent s i ndependently sel ected from al kyPCT/EP2007/060667

hal ogen, hal oal kyl, al koxy, hydsoxy and hal oal koxy; or

d) phenyl cycl oal kyl or phenylcytloal kyl substituted

w.th e to.three substituents independently,sal ect

b SR e BRbab Rt L R G SRl the other one
hal oslhydvogen BRalbssntaydr ogen, al kyl , hal oal kyl ,

pyri dinyl al kyl, cycl oal kyl, cycl oal kyl al kyl or

phenyl sl kol of R2. 80Pl Aol Al 60 DB 81KV hat 1,5-dinydro-
s{pkgsh)iflt 14 @qlttﬁiﬂhndﬁxﬁﬁllmdm{ehyl)—@élh—ﬁ?iﬁefb&f%gm iakkyrhded and iréj case one of
Y A Ry PP L gE TRy i hrTe i pedrgt absen

and R°hen@tydrogener heetl@). hydrogen, al kyl, pyridinyl,
cycl oal kyl, cycl oal kyl al kyl or hal oal kyl; b) phenyl or
phenyl substituted with one to three substituents

i ndepenidenrifyrredheched compoufdudiformilalloghdegih Rindadamantyl or

; henyl al kyl or pyridinylal kyl, wherein
gﬁgég%éfﬁé%qgnd pyri di nyl al kyl are optionally

subtituted with one to three substituents .
i ndepeitbrsirefgrredraapeunds peiprding yo formalolin thase deargpiR- is (2)-5-
;Lﬂgowgcﬂﬁ%%ta@% P aSF&A AN referr@d SR BsceRFIouhS 8Tkt 1,
a
f

[ _or ndg R4 together. with the carbon atomto
%ngh@§§§?gW'FF¥@ﬂ WP Y- cycl oal kane,
pi peri dine, tetrahydropyrane, tetrahydrothiopyrane,

pyr r Alsb gireferred ot campdnodsofdmenulh hdererein Rojxsetrdlneromethylphenyl.
wher ei n cycl oal kyl, piperidine, tetrahydropyrane,
t et r Ahytheopiefeopydrasmet ofphe podserdiimeentibe ireadoytiroofds acverding to
Fﬂd%ﬂ 9&%»9%$#a§%>§agegptionalIy substituted with one

Ot e SRS PUEhts i'ndependently sel ected from

al kyl and aryl al kyl ; one of R5 and R6 i s hydrogen,

i sopPrfarted drs bivtitey those yahpailiidslof 6rnhdd hathieydin &hd mhéthyl, ethyl or
%%per one i s hydrogen or absent;

opropy
Another preferred aspect are the compounds according to formula I, wherein one of
R’ and R* is hydrogen or methyl and the other one is isopropyl, cyclopropyl or
cyclopropylmethyl.

Further preferred are compounds of formula I, wherein R?> and R* are methyl or R?
and R* together with the carbon atom to which they are attached form cyclopentane or

indan.

Further preferred are compounds of formula I werein one of R? and R* is methyl and
the other one is phenyl substituted with one or two halogens independently selected from

fluoro and chloro.

Also preferred are compounds according to formula I, wherein R? and R* together

with the carbon atom to which they are attached form cyclohexane or cycloheptane.
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and pharmaceutically acceptable salts and esters
thereof with the proviso that 1, 3-dihydro-

wd2@hemyss | - (3-(trifiuoromethyl)phenyl)-2H i m Pe@P2027/a60667

ne is excluded and in case one,pf R3 and R4 is nethyl,
et hyl, n-propyl or n- butyl and he other one is

hydr 1%% re(():lr éa Bio%] Eor}l hoe n ds accord le here1 on é/tl R’>and R® is
Bl oun 1'0F Ir q¢

Further preferréd ar 38 Lonp

o gémnaridithe sthed anaisthytrogen by dssenty ad amant yl . Furt her
preferred conpounds according to formula | are t hose,
mherE ada an-2-y

Par t EUT I?%S] ?/fspr§ %rgﬁi? ¥gP ‘% cf)osrenuc% 8{fhds of formul a

I, wherein RLis (E) -5- hydroxy adamant an-2-yl . Al so
br ef erAdachaatea-Z-ghpbangs- 13F dihmmlrradziz,ol @kerein RL is

Bl s LA 15k Ay sty L TS o P
B) \/\Me\rc’errran]’f&afl -sl-hysbpegsi4-fhreafler,s-eihydre ufhmiratdﬂezr ohd) ose
20T Garb By AR HarIpiapar Fenub e tini e sl Pond

sprrpew&alﬁqaa%oz ¢li- .ngyctl@plbp Wkﬁﬂhordl\bl@drﬁl)nl m&lyafo R3idazol-2-one;
r one |s

R4 i s hydrogen or
opr rnan{ayeir- b GWPPYBP‘/ c%/-erré Pt?r)i?lr dro-pryjdapRly2-one;
py ef ﬁfﬂd@r&aﬁfa@i p9m&mﬂatyrlf1 3f&lh§7@fljoairrhdaz‘6rhgf(ﬁﬂen R3 and
R4 are neth and R4 toget her with the carbon

at onhf&ﬁamn{arr 3 rrbérw&péoparhléc@r wrpditidazobEwpent ane or

9}1da[‘aAdaH{ah&%tzégF-@fpﬁéﬂaﬂq ﬁﬁ@lyﬁmﬁﬁﬂﬁ 208nd or mul a |
werei n one of is methyl and the other one is

phe n%Ad@mgtatheéﬂwbtwlﬂrﬁedlbrdw%wbém
mdep%flﬂ hixn-s ﬂ@% ofd- Bé‘ﬂzfmupﬁ Qi f%r dl%q 2-6h80

pre erre are C npoun S acco mu
Wher iArlar@ntand2-R441 69 eehbntyldi ,3rdt érccamd@rpla& om:t 0

R e s Y S

1o f brﬁrdarranta,n R/dyrleﬁeydolmel bB- dﬂs)ainchlﬁﬁ:larzel 2-one;

15) 1-Adamantan-2-yl-4-cyclopropyl-1,3-dihydro-imidazol-2-one;

16) 1-Adamantan-2-yl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-2-one;

17)  1-Adamantan-2-yl-4-cyclopropylmethyl-1,3-dihydro-imidazol-2-one;

18) 4-Isobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one;

19)  4-Isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one;

20) 1-Adamantan-1-yl-4-isobutyl-1,3-dihydro-imidazol-2-one;

21) 1-Adamantan-1-yl-4-isopropyl-1,3-dihydro-imidazol-2-one;

22)  1-(1R,25,45/1S,2R,4R)-Bicyclo[2.2.1]hept-2-yl-4-tert-butyl-1,3-dihydro-imidazol-2-
one;

23) 1-Adamantan-2-yl-3-cyclopropylmethyl-4-isopropyl-1,3-dihydro-imidazol-2-one;

24) 1-Adamantan-2-yl-4-isopropyl-3-pyridin-2-ylmethyl-1,3-dihydro-imidazol-2-one;

25) 1-Adamantan-2-yl-3-cyclopropyl-4-isopropyl-1,3-dihydro-imidazol-2-one;

26) 1-Adamantan-2-yl-3-cyclobutylmethyl-4-isopropyl-1,3-dihydro-imidazol-2-one;

27) 1-Adamantan-2-yl-4-cyclopropyl-3-cyclopropylmethyl-1,3-dihydro-imidazol-2-one;

28) 3-Cyclopropyl-1-(5-fluoro-2-trifluoromethyl-benzyl)-4-methyl-1,3-dihydro-

imidazol-2-one;
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hydrogen and the other one is hydrogen or absent.
Exanpl es of preferred conpounds of formula (1) are: |

WO 2008/046758 PCT/EP2007/060667

I-Adamant an-2-yl - 3-benzyl -1, 3- % hydr o-i m dazol - 2- one;

59Z)A|d§ g}@ o%?op% gth?lyf (? tr1ﬂuoernﬁi nzyl) 1 gl dnyy%ro T dor-2- one;
BO)Ad &rinmna]hlﬂoyﬂ)he&y]) sedopplyH 4+ sbpropl- 1,3 ldidny-dinotaz ol 2+one;

B T T L R U
82" - oRlanbhtan-2-yl-3-methyl-4-(2,2,2-trifluoro- ethyl) 1,3- dihydro imidazol-2-one;
gﬁﬁﬂgﬁg}l}%&aﬁ% g’fycgd O %Pe)(hyl 4- &3 tr1 150?’0 peten)y % (Lhydro—

I -Adamg@i(ﬁ.rz’\oﬂ/d S-cycl opropyM pyri di n*-yl -1 ~-di hydr o- i
m dazol »

ﬁ4>Adéréélﬁfr§ﬁtaé 2yiyl #r<ydenropulr rmethyd-l - At e-inktlerekdrang: o

By §—)Cycloprop%/lmethyl -4-isopropyl-1-(2- tr1ﬂuoromethyl phenyl)-1,3-dihydro-
| - Adamant an i sopropyl -1, 3-di hydro-im dazol - 2- on
e; 9imidazol-2- one,

b@Adgr@@ro@fbp?ﬂrxahﬁ - RRBBYyt-h - 3= DY Qe T HRAR) 13- &R Gdro-

I -Admém%@@eyl - 4-isobutyl -1, 3-di hydro-i mi dazol - 2- one

Il
P AR S5 2 i 2o s b e
zol - imidngzs]- 21(21)
l[’) Q'f?d%‘i@g 2iné hyflll(é%ﬂtci&%npe%))f l;Jhelel;’ lqsl 5}){9&8 ﬁﬂﬂle&%lz? one;
B9)Ad &Iﬁa/nlohntyknglﬂhylélﬁl {fi@batythl et thifllie pmaglyyl)phlen ) -diAgitlydrorimidazol-
m dazol - 2-one; 14)

| - AdaPEft an- 2-yl -4-cycl ohexyl -1, 3-di hydro-i m dazol -2-0

n®; 1.3)7)-5-Hydroxy- adamantan—Z—yl]—4—isobutyl—_1,3—dihydr(_)—ir_nidazol 2-one;
%p@d q@%}t ? ?Iy%lr(}/xy adan%%{a%pi—%?yéll—i_sl)l’)gtﬂq gyddlgy%_rcl)—rirr]ngjcg%gll 2- %fle,
hz)Ade‘n;ﬁd 1@-122y hrefhofZ-pRedd -1 B dib@dre-igliduzb)- 2 lond- di hydr o

-im

ﬂ3>Adéﬁ=§ﬁ‘{anppzﬂWh§ﬂ-%—y*ebgm oy rehayPhemlgh fitifpere dmigazol-2-
zol - gn@ne; 18)

4- Isobutyl - | & -trifiuoronethyl-phenyl)-1,3-di hydro-im
fHazbilsopughd- 5ﬂuoromethoxy phényl)-1,3-dihydro-imidazol-2-one;

45)I S@My@%koﬂyhﬁ@thg/lhl ‘is'oHnyQ‘T’ﬁQhﬂhuMlllaxy plﬁn?l') hYﬂHﬂ’lyHro—

zol one, Adamant an- 1-yl -4-i sobut
1 3- tnidgal G- dazol - 2- one; 21) 1- Adamant an-

46)3/' 1‘%2 %ﬁg@;?ﬁgher%&@[ %:o%@ ‘Pl:s' Jﬂl&ﬁ’%qlm@azgpg-'ongz) b

@i’)y | 4-|Is®u@{lﬁy@rmethy1 dazl‘dUO@me@lné -phenyl)-1,3- d1hydro 1m1dazol 2-one;

48) 1-Adamantan-2-yl-3-cyclopropyl-4-isobutyl-1,3-dihydro-imidazol-2-one;

49)  3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-
one;

50) 4-Isobutyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;

51) 1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;

52) (R)-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;

53) (S)-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;

54) (S)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one;
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23)
| - Adamant an- 2-yl - 3-cycl opr opyl net hyl - 4-i sopropyl -1, 3-d

w0 boodioes7s8Ti dazol - 2- one; 24) PCT/EP2007/060667

| - Addamant an- 2-yl - 4-i sopr opy| _1é)yr| di n-2-yl met hyl -1, 3-
di hydr o-i m dazol - 2- one; 25)

L5 AARNL A &b 2 Y SRR P iSRRG R Kb ond' hydro
Bé)Ad&mniatramah—2¢Iyl~&mbub@huﬁqﬁmpﬁhﬁda&oh&nm opyl -1, 3-di
d
P AT SRS T S e B grsu-4- 1&9})&98&1859%%@% ope;
581)I h]/(lil’c’@nhﬁta@haz -9l 4-23f0¢b[1@71 uﬁﬁi)atzohd}m 2-one; ] -
I.UoOr o- retl enz
S T BB Bk S BT iy i Bgiain- one: 7Y

&)@ﬁlmmmn ﬂymtﬂmﬂne{hy( anideidlidupr it hyl - benzyl ) -1,
di ro-1rm

S0 T B o B BRER G mat D obk- bAgmethyl-pishenlifing-oeq
BB’)dr -Adhiazel 24 PBchaz% iro[4.4]nonan-2- one

- Adamant an- 2-y benzy 5|sor0ﬁ 3-di hydro-imd
g%)m 3@)7@]@@0;3@51 1sopropyl 1-(2-trifluoromethyl- phenyl) imidazolidin-2-one;

154)Ad§‘mt owfl IBCZY?rtfHJ)@rorﬂetﬁ@} AndiyhinfildRrigmes byt - |

dro | dazol

65)Adhﬁ’$§hmﬁta@- 3l %LW@Pr@leo‘bweﬂEﬂmlldﬂomchnz onerifluor
?6)232%1%{1133}%&%\/9%% Qié'g}rc oggﬂ%uﬁlﬁﬁa dulgé)(gqehydr 0-i m daz
o7 - BAdYicBH)propyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-imidazolidin-2-one;

fd hyl
> SHAPRRAMENN| d=! BORE PNk B i hMBLATERDY e
89)Cy ¢1yploppyytret Ky)- 54yl abratlyinahta(2- pli -4f ey bimeit ol idph 2-one;
DY e Prrep 3 B bR Rafatalhgry M et imidaredidin 2-one

hy)l p—f@yﬂlpb)eﬂyl 3-[di hy-dyaraxy ddzdhntad-2071¢:3 4331)nethyl imidazolidin-2-one;

? SAL(I# ﬁa&g?gfygx 65&@1’0% L rrlngt olrn% azolil}:[hn E %%Q,yl )-1,3-d
33)@ cl{abus y{ymm@yddaﬁrahﬁa@bywlzt isopr%pt/m Jnhedion andaylidipeone;

VX)I )- | 1% di hydr 0- ' m dazo a%,]yli 4y1s?prgpyls%81?{1§/)11 idgzefidigdrone

@5)‘ m%ﬁian?anoﬁ?l 3 4—@1cycloprop 1-4- methyl 1m1dazol1d1n 2- one,
- adamant a 3, - 4- |sobut¥ - di_hydr
66), n{ﬁ-&ygl@prcg)ybrl‘e[(Zhéjhydroxy adamantan 2-yl]-4,4 1methyl imidazolidin-2-one;

%7 )I S@MMbrdpy(@ [CEL- B H b &Y Inhntan 3@ Rydaerdib 8%808din-2-one;

78) 1 -Adamantan-2-yl-3-cyclopropyl-4,4-dimethyl-imidazolidin-2-one;

79)  3,4-Dicyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one;

80) 3,4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one;

81) 3-[(Z)-5-Hydroxy-adamantan-2-yl|-1,3-diaza-spiro[4.4]nonan-2-one;

82) 3-[(E)-5-Hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.4]nonan-2-one;

83) 4,4-Dicyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-imidazolidin-2-one;

84) 4,4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl|-imidazolidin-2-one;

85) 3-[(E)-5-Hydroxy-adamantan-2-yl]-1-methyl-1,3-diaza-spiro[4.4]nonan-2-one;

86) 4-Cyclopropyl-1-[(E)-5-methoxy-adamantan-2-yl]-3,4-dimethyl-imidazolidin-2-
one;

87) 3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
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43)
3- Cycl opropyl net hyl -4-i sobutyl -1 - (2- met hoxy- phenyl ) -1,

w@2aBlydso- i mi dazol - 2- one; 44) PCT/EP2007/060667

4-1sobutyl -I-(2- trlfluoromsthow phenyl ) -1, 3-di hydro-i
m dazol - 2- one; 45)

%89? ? )(9 rﬁ%(P éleﬁ? E]J]}I/l daz (I? It ladamgr%ﬂt 5 L ] Eiglrél)lme"'[hy(l) Xhiddzolidin-2-

r0|
|-(2()14€}D|f|UOI'O phenyl ) - 4-isobutyl -1, 3 di hydr o-i m dazo

2. 4 . . .
301 s SBOD91 oo ey o83 P e gy 210ns: g
by d1-9¢Z)ns-GRdedxy2rdanintah8)-yl]-4-isopropyl-4- methyl imidazolidin-2-one;
%)];.P]Aggmtg%ﬁé}gy%%%{a%pg yﬁxll 13(4)‘rprlo?))(?lbltl tn}/ethyl 1m1cijazgl}1/cﬂrrl 02_ one;
32)@/3 ch mtkurcﬁcytaﬂ@ﬁfaﬁﬁyﬂz YH (ﬁmbgﬂowum@m&ﬂﬁyﬂ maLAYidin-2-one;
|

391 B 1B oy s heBmBEiny T Y DHkisg PPyt et enidhzslidin-2-

-onegndl)
1- Adgrrlmnt an | -4-1isopropyl -im dazolidin-2-one; 52)
PR - (R Aﬁ%ﬂyahy@pmm #thddpl(Epythydredaadenieatan-2ydrfemethyl-

53) 1m1dazol1d1n 2-ong;
é -1 - Adamant an- 2- yl - 4-i sopr opyl - i m dazol i di n- 2- one;
%) 1-Cyclopropyl-3-[(Z)-5-hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4. 4]nonan-2-one;

_5@ On—éﬁg@w - Re Y5 1dal xPRUORY hiad- R NY-al - gazdh uflidhan-2-one;
OR) - T-Badarsnt(Z-5ohlrog-ddeopnomy?-y 8- Inb tiitza spindéd pldedinn2-one;

0 )
?82 dzr?r?gﬁ%g r'?— [éligl I5_ droxgb ljitalqanﬁln glglrl(’)% tr1aza sgwog}f 5] éhecan 2-one;
99ne7-Beiddyl-3-[(E)-5-hydroxy- adamantan 2- yl]—l—methyl 1,3,7-triaza-spiro[4.5]decan-
| - Adamant an™-yl - S-cycl opr opyl met hyM i sopropyl -i m dazol
i di n"°8fve; 58)

100 arpeitibyrad-1y | (Z4-5Hsalbottyyd dainmintiaz Dyl | dipivo PindderoliB-4,2'-
| - Ad n~ gl\/} cycl opropyl net hyl -i m dazol i di n*- one,
60) é%‘%ﬁﬁ]t W%yl - 4, 4- di et hyl -i mi dazol i di n- 2- one;

6a1) ]]-' ;3" -[111]5/61)) 15H(By-Grigxyoadalmmingir 2y) L dpiro[imidazolidine-4,2'-
-4, 4- dlrre Jzzlmda ol i di n-2-one; 62)

3- AdRAHdeRe Y%L dj aza- spi r o[ 4. 4] nonan- 2-one; 63)
By clmﬁwb 1%(@?@%@1@& zid'aﬁ?anb[n' 3 hyo3- ﬁﬁﬁwnxi)lrmamakahdme-

-imdazoli di n- 2- one; - Di cycl opropyl -

1- (2412r[2fH W@%@Wﬁ phenyl ) -i m dazol i di n- 2-one; 65)

| - Adamant an- 2-yl - 4-cycl opropyl - 4- net hyl -i m dazol i di n-2
-one;

Examples of particularly preferred compounds of formula (I) are:
(S)-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;
(R)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one;
1-Adamantan-2-yl-4-cyclopropylmethyl-imidazolidin-2-one;
1-Adamantan-2-yl-4,4-dimethyl-imidazolidin-2-one;

3-Adamantan-2-yl-1,3-diaza-spiro[4.4|nonan-2-one;

3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;
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66)
1- Adamant an- 2-yl - 3, 4-di cycl opr opyl -i m dazol i di n- 2- one;
wW® 70088464580 cycl opr opyl - PCT/EP2007/060667
-[(Z)-5-hydroxy-adanantan-2-y%é_-inidazolidin-z-one;
68) 3, 4-Di cycl opropyl -

%6[1&(: c"loprog)q lo&/tr AL [—%ﬁé’r{yl)—ihiliggz%ﬁ 1o é%lnn, 2-one;

4- Q/cl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl ] - 4- net hy
I —Ada'i‘rdlaml—Iﬂl—m—cﬁelopr@pyl%(})nethyl—imidazolidin—Z—one;
4- Cycl opropyl -1 -[(Z) - 5- hydr oxy- adamant an- 2-yl | - 4- net hy

|
AGURBERGE S-S et émbdﬁz/(ﬂéd%r%a% - 2-y11-3, 4-di m

et hyl -i m dazol i di n- 2- one;
3 4Admpaerapyl2E-J(E) @hﬁbmyep@dmﬁnmﬁhy]l—ﬁmmam&dm—zohm 2-0
ne; 73) 1- [(Z) 5- Hydr oxy- adamant an- 2-yl ]
fl—ACé))cﬁ)% (}J&P §)_ - ?r}ell(ln gln %@ﬁﬁ%'—ﬁ&l?—421ng{ﬂ§l—11121%1)<1201[1d1n—2—one;
-4-iso0 ropyl 3 met hyl -i m dazol i di n-2-one; 75)
ﬂ@(dmmn‘/érd [PE)b-t@ dipagiadymhnn byl -34t- diedilyyl-immiddalidin done;
i n-2-one; 76)

op 2-yl]-4,4-dim
eﬁ?ﬁ a?l%n i ? 1561[1)(”@271 ok Iggtﬂgggﬁﬁd%?ﬁﬁpﬁ AR
3- Q/cl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2- yII] 4,4-di m
&tl -5 Hyiddesy cddadiantap- bl :4-Bgpropyl-3-methyl-imidazolidin-2-one;
| - Adamant an- 2-yl - 3-cycl opropyl - 4, 4-di net hyl -i m dazol i d

S _ ar
%d%n%ﬂg‘mhzzpr %)%yﬁggl %ﬂ% ﬁ&hbr Imldamhﬁh %lorrrlledazol idin
-2-one; 80) 3,4-Dicycl opropyl
p- C[Y@Epf@M diBx§ iladmwdamamayt% vli-4pfe dimyathyl rinddazelidig: hone;
- 2- one;
r |
g ,‘%E}% %c‘lg%rg%ﬂ p;om a0RrRBEA R e -b+y B At SR dLbHdift one;
E 2-yl]-1 4.4
éﬁgép % o Wg%i;%aﬁga%nggﬁ aln3 d1a>z/a ]splro [3 4?rllc?nza?1 2S glng,O[ In
4 4-Di cycl opropyl -1 -[(Z) - 5- hydr oxy- adanant an- 2-y| ]
d
PRI R ﬁ@ iy i el 4 ngnap-one
-im dazol i di n-
3-Fthoghy - E Epip Mwa@hﬁﬁmaah%zl yhi-dimegayingnidazobidia 2paeis p
|ro[4 4] nonan- 2- one; 86)
#-{Qycs-eRUARY L adanlabBh: ﬁyﬂej @@*Mm@ﬁ@ﬁﬁﬁfd@fﬁ%ﬁﬂ blomdy 4-dim
ethyl-l m dazol i di n-2- 0One
3-Et hyl -1 -[ (E) - 5- hydr ox adarrantan ylt]h44d|rreth
ﬂ-,{{l@aé(ﬁyda(p)ﬁ_aﬂagﬁg 8% yI]-4-isopropyl-3,4-dimethyl-imidazolidin- —one,
3-(2-Fluoro-ethyl)-1-[(E)-5-hydroxy-adamant an-2-yl] -4,
4-palh B TE) -SLIRE daehdhradr- 2—91']94 is8Mop¥t-4-methyl-imidazolidin-2-one;
[(E) 5- droxy a arrant an-2-y

4, 4-trimet hyl azolldln- -
(R or §)-4- Cycloprop%fl 3- ethy -[(E)-5- hydroxy Mdamantan-2- -yl]-4-methyl-

imidazolidin-2-one;
1-Cyclopropyl-3-[(E)-5-hydroxy-adamantan-2-yl]|-1,3-diaza-spiro[4.4 | nonan-2-one;

7-Benzyl-3-[(E)-5-hydroxy-adamantan-2-yl]-1-methyl-1,3,7-triaza-spiro[4.5]decan-2-one;

and
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90) 1- [(2)-5-Hydroxy-adamant an-2-yl ]
-4-isopropyl -4-nethyl -i mdazolidin-2-one; 91) 1-

W ¢aapAE6 758/ dr oxy- adamant an- 2- yl | PCT/EP2007/060667

-4-isopropyl - 4- et hyl -i m dazol Jléh n-2-one; 92) 1-

[ (E) - 5- Hydr oxy- adamant an- 2- yl ]

1A opy | 3.4-di et hyl -i mi dazgl i din-2-one;. 93) ...~
LR B | s SRR s B S s il kpljting 42
[2refilddne]-Aicah@zol i di n-2- one; 94) (R or

S) - 4- Cycl opropyl -3-ethyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-
yl]-4-methylimdazol pdi n- 2-ane; . . )

& S Shyrllss Bl Fed Mo 13- i
za-spi ro[ 4. 4] nonan- 2- one; 96)
1-[Y)es-apriopyhmldnfah2)-y15-1H§ ddibdro sttdypindg [amiddzglidind-4,3-thidan ] -2-one;
za- spi ro[ 4. 4] nonan- 2- one; 97)

-Benzyl - 3- -5- [ oXyr ada Iy ER A A .
_Y—é Eif)r— (g_) %ng?%](él%)gﬂ?aﬁ%%léa ,é S?iﬂy%%ﬁ—gpgo [)ﬁlnldalzohduZe—El,Z —%%c@n] -2-one;
7-Benzyl - 3-[ (E) - 5- hydr oxy- adamant an-2-yl ]-1,3,7-tri aza
NsEp-df 2:BlodESadi@doné-@dp[imidazolidine-4,2"-inden]-1-yl)adamantan-1-

1 Benzvl-3-[ (E) - 5- hydr oxy- adamant an-2-yl ] -1 -nmethyl -1, 3
Yl“}%cte%né%%i- spi ro[ 4. 5] decan- 2-one; 100)

r,3 -D hydro-1|-[(2Z)-5-hydroxy-adamantan-2-yl]-spiro[im
NdHZol4+ @i oved- ¥,32'dihyd &H] Hi- spdtenie]idazalidine:4,2804Jen]-1-yl)adamantan-1-
ra3 -Di.hydro-I1-[ (E)-5-hydroxy-adanmantan-2-yl]-spiro[im
?flt];iaacfglnlug 'ne-4,2'- [2H] indene] -2-one; and 102)

r,3" -D hydro-1|-[(E)-5-hydroxy-adamant an- 2-yl ] - 3- net hyl
Ns[{Ep-df (2rosabal G -dthiydeo- 1 A Diro [ ihdzolidierie] - in@endrieyl ) adamantan- 1 -

anpl es articularly preferred conmpounds of
PR aRuton i

(S)-1-Adamant an- 2-yl - 4-i sopropyl -i m dazol i di n- 2- one;
NR)(Z) 4AQamsant ' Sird2rydto-4Hi spopl inpytd zoBdime 43/ indam] daglpddadiantan-1-

- 2- 0ne; -

Vﬁlﬂﬁﬁ‘ﬁﬂ?ﬁlgﬂl’aﬁw’- 4-cycl opropyl met hyl - i ni dazol i di n- 2- on

e; |-Adamant an-2-yl -4, 4-di met hyl -i m dazol i di n- 2- one;

31 Admiflot@ b REY4-(12-&od i 'sz-dilgdira-0 Hs pdijorhiomidszoB e maet,2'-inden] - 1 -

yl)adamantan-1-yl]methanesulfonamide;

1,1,1-trifluoro-N-[(Z)-4-(2-0x0-1',3'-dihydro- 1H-spiro[imidazolidine-4,2"-inden] - 1-

yl)adamantan-1-yl]methanesulfonamide;

tert-butyl ({[(E)-4-(2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantan-1-yl]amino}sulfonyl)carbamate;

tert-butyl ({[(Z)-4-(2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantan-1-ylJamino}sulfonyl)carbamate;

N-[(E)-4-(2-ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantan-1-
yl]sulfamide;

N-[(Z)-4-(2-0x0-1',3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-yl)Jadamantan-1-
yl]sulfamide;
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3- Cycl opropyl -4-isopropyl -1-(2-trifluoronethyl-phenyl)
-i m dazol i di n- 2- one;

W@ 2ebsDrye| opropyl -1 - (2-trifl uoronethyl - phenyl PET/RPIIAZO60667

l'idin-2-one;
| - Adamant an- 2-yl - 4- cycl opr opyl Ql met hyl -i m dazol i di n-2

AR A2 oxod i ipedragy b imidadsincal 3 9 gme!-
@) ddaDianyal- byt eq@ydmide] ( E) - 5- hydr oxy- adamant an-2-yl]-i m
dazol i di n- 2- one;

?h%foé(g %)I 4- (%L) )1 ? (i] M}g %f)ji?o m1cf?12011d11¥e! 112 1nrcrlen]h¥

ﬁl)@ama@nmmpyl a&e{;{n(nE[} 5- hydr oxy- adamant an- 2-yl ] -3, 4-di m
et hyl -i m dazol i di n- 2- one;

#1 é'ﬁfg)am? togg 12 'yc!hhydrosl%J sp1[r)3/ 1m1darzmltJ] 1¥e 4, 2 y%ladamantan 1-

Y {feks) - 5- Hydr oxy- adamant an- 2-yl ] - 4-i sopr opyl - 3- et hyl -
I m dazol i di n- 2- one;

“Ag) : cgltrr? W et Tadin G S QR LRy 1 TR ) b Py flazol 1 d

Spifef ohidpradidyte-4,2 FipEyn|52-byelr oxy- adanant an- 2-yl | - 4, 4-di m
et hyl -i m dazol i di n- 2- one;

gt ﬁ@% %#’&a %lluggq Hlojg’%ﬁémanta}{g—%% ?’dc? Hacproaﬁ{ sp1 of ]im1dazol1d1ne—

32[-(denp2tdndy oxy- adanmant an- 2-yl ] -1, 3-di aza-spiro[ 4. 4] n
onan 2- one;

E]Z%)E;)) A? ﬁg’y dl{ﬁl%)é}/%ﬂboa %}?}Hmanyillfl ',g&iﬂ;r/cllr_o[Zﬁ—_sgiir(?ﬁﬂaﬁdzgolidine—

4 5" hiyidn pxywnadamant an- 2- yl |
-4, 4-di met hyl -i m dazol i di n- 2- one;

%Aﬂfo&% (g—%ﬁ’ 9ij d% 3985‘ rl]haspuo liliéz%liéin%zéltj‘iirqggn?yll—gfli)lggnggnitrﬂe;
| -[ (E)-5-Hydr oxy adamant an- 2-yl ] - 4-i sopropyl - 3, 4- di net

By(b 7t Inihgldualladhmatanrreyl)-3;3Edi3dspiro [4.4] nonan-2-one;
| -] (E)-5-hydroxy-adamant an- 2-yl ] - 4-i sopropyl - 4- net hyl -

& ROl Gt Parebhy e 5 gy iediealidine 42
yAH Hédemet-bydnem dazol i di n- 2- one;
| - Cycl opropyl -3-[(E)-5- hydroxy adamant an-2-yl]-1, 3-di a

PRyt (B aR H oebbidso g syigeiliding 4.2
inftlehJ-p@m@; spi r o[ 4. 5] decan- 2- one;
andr, 3' - Di hydr o- | -[(E) 5- hydr oxy- adamant an- 2-yl ] - 3- net

Bl B ShonaE Rar Syl e el el it S otidine-4.'

ina¢gNLione; ar e:
| -] (E)-5-am noadamant an-2-yl]-r, 3" -di hydro-2Hspiro[im

i\I(—j ﬁ£9_|4l_ @' rﬁ?th%f-g - o_xlo —qd, ? 'r—](lih)_fgr_o?ﬁ?—;spiro [imidazolidine-4,2'-inden]|-1-
yl)adamantan-1-yl]acetamide;

N-[(Z)-4-(3-methyl-2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden|-1-

yl)adamantan-1-yl]acetamide;

N-[(E)-4-(3-methyl-2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl]methanesulfonamide;
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I -[(2Z)-5-am noadamant an-2-yl]-r, 3" -di hydro-2H-spiro[im
i dazol i di ne-4,2"-inden] -2-one;

WORGgMEY6748 ( 2- oxo-r, 3' -di hydro-| H spi ro[i m dazoPCTHEP®OZ)60667

2' -inden]-1-yl)adamant an-1yl ] Zlf(_et am de;
N-[(2)-4- (2 oxo r,3' di hydr o-1% spi ro[i mi dazol i di ne- 4,

ada acet
ﬁ (?qu (2;]_ oxo |‘ﬁ¥%‘%o I—II 1ol m1cfa,zohdggez 6112| diden —A—
ﬂ)adandmtdrrl—;rﬂh)e&dmmﬂﬁoammh@et] mat hanesul f onam de;
N-[(Z) 4-(2-oxo0-r,3 dihydroII—I-spiro[irridazoIidine4

d [1,, | f
?1 1 ﬁrgﬁlf)l(f $ E(IE%)%'\G Eﬁhygz (oé ]1 g%&ﬂﬂé ro i fﬁﬁg ﬂl_f ’Z(F))hc}mf -4,2'-
mailedm{yﬂ)ladammtén 2-y1]methm11eshlyi<br)anadanant an- 1l-yl]
met hanesul f onamni de;

f (2- d i . ,
TP E 2 S el P SR LS O oBidRe 0.2
imelehpneduliranann-deyl | hehhndsulfylantidé;

[(B)-4-(2-o0x0-1\3"- di hydro | H spiro[imdazol i di ne-4, 2

i\f Ggf %h@[%&tgygg @Pi[d“éu]][@]splfo [om1dazohd1ne 4,2'-inden]-1-

1 aantbnfaar- D-)yﬂsﬂlfafﬁnddl hydro- | Hspi ro[im dazol i di ne- 4, 2'
-inden]-1yl) adamant an- 1-yl] am no

Rttt SR 3 R0 3 lydostHispisghimishr abidias2-idsel-a:
) adand@rdn- | yhbladadgnt an- 1yl ] sul fam de;
N-[(2)-4-(2-0xo0-r, 3" -di hydro- II—l-spiro[irridazoIidine4

i.nden] -y ntanl Ifa
SRR O TR a8 dp kG G el iy -indent -
olyl)ddmarﬁaﬁ.'1=}i1radaa1]mdeyI) adamant an- 1-yl] acetam de;
2 hydroxy N-[(2)- 4(2 oxo r,3" -di hydro-|1H spiro[imdaz

Ol 548 DS ER B B B B A4 -

2 yi)laaﬁﬁmtaﬂl -1y>l1)aa@taﬂivd& an-1yl]

1-[(E)-4-(3-methyl-2-ox0-1',3'-dihydro- 1H-spiro[imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl]urea;

1-[(Z)-4-(3-methyl-2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden|-1-

yl)adamantan-1-yl]urea;

Methyl (E/Z)-4-(2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantane-1-carboxylate;

(E/Z)-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantane-1-
carboxylic acid;

(E/Z)-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantane-1-

carboxamide;

1-[5-(E/Z)-(hydroxymethyl)adamantan-2-yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-

inden|-2-one;
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| -[(E)-5-(di net hyl am no) adanmant an-2-yl]-3-nethyl-1"',3'

WO diokpali7es 2Hspi ro [i m dazol i di ne-4, 2' -i nden] -PEDRR2007/060667

l-[(E)-5-(2,2,2-trifl uoroethox,é(%adanantan 2-yl]-r,3 -d
I hydr o- 2H- spl ro[| m dazol i di ne- -inden] -2-one;
ﬁ{)%l%) (2 li%r %T%ar épgl i I)et h? Afl dranrerl%&&en] carl%o%/hc ac1d ngethyl ester;
3-chl oro- 4- (2 oxo-|"', 3" -di hydro | Hspiro[inii dazol i di n
€E/4)-2- 2 Oglen |3- diaxd- et 4.8 hionr 3-yB:adamantane-1-carboxylic acid;
3-(5, 7- D hydr oxy-adamant an- 2-yl ) -1, 3-di azaspi ro[ 4. 4] no

-ohe: . .
P i 3 e g AR R -0 mide
-spiro[imdazolidine-4,2"- [2H | ndene] - 2- one,
B~[[ K/E) ~55H paromprackhplaadaamn®any 2 Jyt| 31, dretidayispiro (3.4 dbmWIiE@nQ;H

- spi ro[i m dazol i di ne-4,2' - inden] -2-one; .
kE/kﬁ (ilsEtﬁ ag%?ggr neﬁ%é}%ﬂ%%%&%@ﬁ?&g}%@gaﬁtiﬂgl lhé/a(iiﬁgfy%yacid

meﬂ(yE?steh(S met hyl - 2- oxo-r, 3' -di hydro-| Hspi ro[i m dazo
lidine-4,2" -inden]-1yl) adamant an- 1- yl'] acetam de;

T Ak e

N-[(E)-4-(3-nethyl -2-oxo-r, 3 -di hydro-I H spiro[im dazo
[K/ di) 1Hel24020~1i 3ndier]-sHixol[%.4 hdmni}m) aadambntang-1-carboxylic acid amide;
nmet hanesul f onam de;

o et t Wk SRR b NS 90, £ ARhERH MidRARdin-2-
nmt hanesul f onam de;

,I-trifluoro-N-[(E)-4-(3-nethyl-2-oxo-r, 3 -di hydro-

i"'(@]pé @k@esuﬁ%hg&lﬂnﬁgg 424 duﬁ&ﬂﬁng (3- %nﬁ’dc)roﬁg@l@{;ﬁ)%yl)

onam
Imidatolidin-Riamer o- N- [ ( 2) - 4- ( 3- net hyl - 2- oxo-r, 3' - di hydr o-
| H spiro[imdazolidine-4,2"-

(R)-3-(4-Bromo-benzyl)-4-cyclopropyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;
N-[(E)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-yl | -acetamide;
N-[(Z)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-yl ] -acetamide;
5-Benzyl-7-((E/Z)-5-hydroxy-adamantan-2-yl)-2-oxa-5,7-diaza-spiro[ 3.4 octan-6-one;
4-(1-Cyclopropyl-2-oxo0-1,3-diaza-spiro[4.6 ] undec-3-yl)-benzamide;

1-Cyclopropyl-3-(4-methoxy-2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.6 ] undecan-2-

one;
4-(3-Cyclopropyl-4-isopropyl-2-oxo-imidazolidin- 1-yl)-benzamide;
4-( 1-Cyclopropyl-3-(4-methoxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one;

4-( 1-Cyclopropyl-3-(4-hydroxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one;



i nden] -1-yl) adamantan- 1-yl] nethanesul f onam de;

N-[(E)-4-(3-nethyl -2-oxo-r, 3 -di hydro-I H spiro[im dazo
WO @ses748 2' - i nden] -1yl ) adamantan- 1-yl] sul f B@OT/@R2007/060667

N-[(2Z)-4-(3-nethyl -2-oxo-r, 3" -gi hydro-I H spiro[imdazo

li di ne 4 2' -inden]-lyl) adamantan- 1-yl] sul fam de;

rgéFl az ol Jéllg n’gé’ pZAP %}% ‘q‘?%%’]?mpf i))ii(%) &azdiasrPamEXgTC%ianﬂ?'&e’

acet ani de;

2—(531?2111%03/4 Ny@l(ozwhelém iy g proPylokd-digza*sputd hy#decant2-spé;
ro[i m dazol i di ne- -inden]- 1-yl) adamantan- 1-yl]

PO -G %mfe%o% ey g [ 2t azo
l'idine-4,2"-i nden] -lyl) adamantan- 1-yl] urea;

I @y@]@prap}fl—a- (ﬂetrilﬂ}abtozn@b(yi-pheﬁylé dihgidrospite4.0i deo{lli—mcrjaz 0
lidine-4,2" -inden]-lyl) adamantan- 1-yl] urea; Methyl

g%}%%)gf’?liyf 1083 ngl\cl;ﬁorc%i %IH’F)OLI lddor cﬁi}r[-g;{]léi?'}(q%?_'z[(gjepe- 4,2

aman car
(E/Z)-4-(2-0x0-r, 3" -di hydro-I H spiro[imdazolidine-4,?2
5-Gyadendpyl-4yibradpyrrent4damethosambexyt) -iroidazdlilin-2-one;
(FJZ) 4- (2-oxo-r, 3" -di hydro-I H spiro[im dazolidine-4,2

I” (E)EH)?@% 4y1 %}gg@{(@%@ﬁa §> gl?é}féfﬂ gazo ]hn 2 i hydr o

-2H spiro |n1dazoI|d|ne 4,2' - |nden]-2 one;
é@yzmpm 1% ofluorg-Adinathaxsphem 44 4opoepyBimidazelitimgnere
e-l-carboxylic acid nethyl ester;

('@Fy@og%%ig)?g%%kthﬁéﬁbﬁéfh)sé’bh%y‘i 18- B0 Shi¥d [} S AHRIRBL Y,

ylic aci
éFJZ -4- (2-Oxo-1, 3-di aza-spi ro[ 4. 4] non- 3-yl ) - adamant an
_Hen@}éf.’)b@y@&apmpyédr(d Sadiichero-phenyl)-imidazolidin-2-one;

3-[ (E/ Z2) - 5- Hydr oxynet hyl - adamant an-2-yl ] -1, 3-di aza- spi

ﬂ‘}llna{ll%-@l% henyl)-4- I-imidazolidjn-2-one;
Bcﬂe zy %n E?hy Agoro-ph efnys) 1sogrop plmrno zolig 1rhonone S y1)-a

damant ane | - carboxylic acid nethyl ester;
1-Allyl-3-(2-chloro-5-fluoro-phenyl)-5-isopropyl-imidazolidine-2-one;

1-Benzyl-3-(2,5-dichloro-phenyl)-5-isopropyl-imidazolidine-2-one;
1-(2,5-Dichloro-phenyl)-3-(4-fluoro-benzyl)-4-isopropyl-imidazolidin-2-one;
1-(4-methoxyphenyl)-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one;
1-(4-hydroxyphenyl)-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one;

(E/Z)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane-1-

carboxylic acid methyl ester;

(E)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane- 1 -carboxylic

acid amide;
4-(4-Fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one;

4-(2-Fluoro-phenyl)-1-((E/Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one;
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(E/Z2)-4-(|-Ethyl-2-0xo-1, 3-diaza-spiro[4.4]non-3-yl)-a
damant ane-| - carboxyl i ¢ aci d;

W@ BEV0Zp4e45€ 2- Oxo- | , 3-di aza- spi ro[ 4. 4] non- 3-yl ) - BAEER2IV ANG0667

e-1-carboxylic acid am de; i
3- (3- Chl or o- benzyl)-l-((E) 5- h%%roxy adamant an-2-yl ) -4

P CeB e M e o o P Rran 2ol tanesipt-imidegeligip-2-ones
fl uor omet hoxy-benzyl)- im dazolidin- 2-one;
(HR)Z% 3-| (M(stluum—plemwm bty o oprnpidhzolid{n: Ey}|Sadaytingy-1-

% ptan-2- ﬂﬁ, nethylln1dazolld|n- 2-one; N [(E)
Gg Qﬂ’f%%Sr‘% egeﬁethylA oxo-i m dazolidin- 1-yl)
-adamantan- 1-yl] -acetamde; N [(2) -4-
{421 dproepydny3- mﬂlﬁhwl—h)ﬂi{meadammmﬂwdhhmeﬂa}w ipnidazolidin-2-one;
-adanantan- 1-yl] -acetam de;

BB Lo R B DA S aRdam kst linRa 5ade

Aqﬂhhﬁymlbpnapyl 2- oxo- | 3 dlaza-splro[4.6]undec-3-y|)
- benzam de;

Iy I 4- i,flu ny.,) - .
é&(lj) %%gf S%%Ir 1S Hl(a un & @ mfthy[ 4- napﬁ{hafre ?—)ﬂ—ml? Iaa 0¥1d}n— -one;
4- (3- Cycl opropyl - 4-i sopropyl - 2- oxo i mdazolidin-I-yl)-

b/ A 2-dnfidde:-Fldofo-phenyl) —4—methyl—2—oxo—imidazolidiq— 1-yl] —adamantane— 1-
%%é%@”cﬁa ﬁéﬁhﬂ %mrnﬁthoxy-phenyl)-l,3-d|aza-sp|ro[4.5

| - Cycl opr opyl - 3- (4- hydr oxy- phenyl ) -1, 3-di aza-spiro[4.5
| EfZg-dnH42H4e@iloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-
t hoxy- phenyl)-1-cycl opropyl -1, 3-di aza-
SR SRR IS
3- (3- Chl or o- 4- hydr oxy- phenyl ) -1 -cycl opropyl -1, 3-di aza-
Sy -df @-Sedetdamaphdnin-2-yl-2-oxo-imidazolidin- 1-yl)-adamantane- 1 -carboxylic
I cl.oprapyl - 3- (2, 4- di met hoxy- phenyl ) -1, 3-di aza-spiro
TEUER Y.

one;
| - Cycl opropyl -3-(2-trifluoronethyl-phenyl)-1,3-di aza-s
Metlofl 4E/Z]) dieCaoxd23'otielihydro-1H,2'H-spiro[imidazolidine-4,1'-naphthalen]-1-

cIo I 5-di chl oro- phenyl ) -4-i sopropyl-imd
g%% DA p%%t {Fied phenyl’) - pr opy

3- Cycl opropyl - 4-isopropyl -1-(4-met hoxy-phenyl)-i m dazo
(E/d) A~ [2~ @r€hloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl|-adamantane-1-

%ﬁggﬁhggéﬁgﬁgﬁﬁemggpropyI-I-(4 hydr oxy- phenyl ) -i m dazo
3- Cycl opropyl -1 -(3-fl uoro-4-net hoxy- phenyl ) -4-i sopropy
[E)i M(Pazel3l,didihgdronig],2'H-spiro[imidazolidine-4,1'-naphthalen]-1-
clo ropyl t hoxy- phenyl ) - 8- phenyl -1, 3-di aza-
KGR oS E.
(E)-4-[4-(2-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl]-adamantane- 1 -carboxylic
acid amide;
4-(3-Chloro-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one;
4-(4-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one;

(S)-4-(4-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;
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4- Benzyl - 3-cycl opropyl -1-(2, 5-di chl oro-phenyl ) -im dazo
l'i di n-2-one;

W@28/020758 | - (2- chl or o- 5- f | uor o- phenyl ) - 4- i sopr BEYEPIT/A60667

azol i di n- 2- one;
I-AIIyI 3-(2-chl oro-5-fl uoro- p%%nyl) 5-isopropyl -i m da

2- Lone. '
FI?) gz;&ﬁﬂ enylh e HES PRy maniana Ay Dst methd Jmidgpplidin-2-
dhaye- 2- one;
| - (2, 5-Di chl oro- phenyl ) - 3- (4-fl uor o- benzyl ) - 4-i sopr opy

d
R Rk PUao R gy 2-godnidpan itz d o 1
dabotylidiatiddetRyl-estagden] - 2- one;
| - (4- hydr oxyphenyl ) -3-net hyl -r, 3' -di hydro-2H spiro[i m

lidine-4,2 -in
CRro) bRl bR Gy e pr-idyslivin 29981
in-1-yl]-adamant ane-1| carboxylic acid nethyl ester;
(£} E M5 Hd¢BeyChlaoraataphz ply 14 méthyb ttipHenA- imddazioﬁﬂiIhaZ—ohé;d in
-I-yI] adamant ane-| - carboxylic acid am de;

ﬂ Lf‘(tﬁf gg % IPyglg Qd&man%(nl—%—ézl) 4- P)M Xl%mﬁzgirzﬁ ‘zag‘ne? yl)

4-(2- Fluoro phenyl)-l-((E/Z) 5- hydr oxy- adamant an- 2-yl )
14¢ Zedipldr oyt dianeintai- hyD - methyl-4-phenethyl-imidazolidin-2-one;
4- (3- Chl oro- phenyl ) -1-((E)-5-hydroxy-adamant an-2-yl)-4

'-gFﬁF)lh% lor 'd%)ﬁfgﬁi)% agli\alﬁ g%fﬁﬂf—;pegh? ZI)pheﬁ'eth madazohiln— -one;

-adanantane- - carboxyllc acid nethyl ester;

4-((2- Gﬂydlr@éyrﬁfsmln)anl—il—@b EQ—(anwmweaﬂ&ﬁantthmkﬁniylhz)ohdin—2—one;

-nethyl-inidazolidin 2- one;

g]%[E% I_R'gg%& ady ne&%’é‘%‘-‘yﬁ% §2 ‘\ﬂ %}h(ﬁ'{g ﬁ%eng qylggtﬂylzl%ﬁa%'ham 2-one;

I-((E) 5- Hydr oxy- adamant an- 2 yl)-4- nethyl 4 napht hal en
(12464 -5- hiy devxplaid aiinan tan-gdnd) -4 (B¢ tApxyethjl44-phenyl-imidazolidin-2-one;
(4- Fl uor o- phenyl ) -4-nethyl -2-oxo-imdazolidin- 1-yl]

139@ T—f;f?p&%h I‘ﬂ%ﬁ{ 92(—¥4)Lfinl%ﬁ{.o(;{ylrﬁ?{hméh—p%%ﬁﬁ—rihqiéagjol‘ain—}one;

or o-
-4- neth | - 2- oxo- |n1dazoI|d|n- 1-yl] -adamantane- 1-
édﬁ,ﬂd&@upm ab¢rgyDnkd (B)+5-bedrexy-adan@)tan-2-yl)-4-methyl-imidazolidin-2-
(4. Met hyl - 4- napht hal en- 2-yl - 2- oxo-i m dazol i di n- 1-yl)

Y adamant ane- 1-carboxylic acid nethyl ester;

4-(3,4-Difluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;

(E)-4-(4-Methyl-4-naphthalen-2-yl-2-oxo-imidazolidin- 1-yl)-adamantane- 1-carboxylic

acid amide;

(E)-4-[4-(2-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic

acid amide;

(E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic

acid amide;

(E)-4-[4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane- 1-

carboxylic acid amide;
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(E/2)-4-(2-0x0-3",4"-di hydro-1H, 2' Hspiro[imdazolidin

we2008l04678@pht hal en] -1- yl) adamant ane- 1-car bBXI/ERL0687/060667

(E/2) -4- [4- (2-Ch|oro-phenyj%6_
-4- nethyl - 0X0- inidazolidin- yl'] -adamant ane- 1-

%E)[;ti;i ({1’3 Pgl)gg}%%q (XE -g dg(?)%/ea{%nﬁ Iyll)— —meth zlal ot daaohdm 2-one;

4, r-napht hal en] -1yl) adanantane- 1- carboxanlde (E)
44 3-Hidoro{heRy1dr @E phdrydkgxy-adamantan-2-yl) —4—methyl—imidazolidin—Z—one;
-4-met hyl - 2- oxo-i m dazolidin- 1-yl] -adanantane-

Y 0 G -
RS0 oy -sdomyparned ket Limitagpdiy 2-one
-met hyl -1 m dazol i di n-2-one; 4-(4-Chl oro-phenyl)
(4(T- BE)me{i)hhly)d} d»(j/E)aéi-@ryréMnd@nynt}m—Z—yl)—4—methyl—imidazolidin—Z—one;
-4-met hyl -i m dazol i di n-2-one; (S) -4-

(o O REBERRINAL 10 a8 Y SRR oo 2

¢de; Chl or o- phenyl ) -1- ((E) - 5- hydr oxy- adamant an- 2-yl)
-4-met hyl -i m dazol i din-2- one; (E/Z) -4- [4-

%—?(2 4: lg}ﬂfu n_g]g?r&@em( JIQ) }}(E*g% %halg%ng)ﬁg 2 rﬁ—%—@ﬁ&hé@lqhﬁdamhdm 2-

bnq(Z) 5 Fydroxy adanantan-Z yl)-4-nmet hyl - 4 phenyl -i m
dazol i di n- 2- one;

L) 1 PSR O TR O NS B iRV o BRSM AR Pearboxylic
a&dhyﬂkmxy-adanﬁntan-2-y|)
- 4- phenyl -i m dazol i di n-2-one; 1-((2)

- B3 L OXY 1+ nt a - .
1 A TRF Y HERREREA: C100 baburoar Atsgmagtay 290 rggecy-imidazolidin-
zsnkydroxy adanantan 2-yl)

- 4- et hyl - 4- phenethyl-inidazolidin 2- one;

hl (gre)z% nydr XY- %X}a?lgai%h _—glf)—qﬂgz m}é k{oe(ﬁ)pﬁleny%a ! hoxt¥1ylp1m18¥zol1dm 2-one;
-5- Fydroxy adamant an- 2-yl) -4-(2-net hoxy-phenyl)
14{Eeb-hijdroxyt diarahiai- hyR-4 e mehox g {(pBenyl ) -4-methyl-imidazolidin-2-one;
- 5- Hydr oxy- adamant an- 2- yl )

:l—gg:?; Iigrd thyls fﬁt y@—%—h‘f&h‘%@ﬁo 4- t%ﬂum%n?&ﬁd)xy p}{eglE?)

aman
Hﬂﬁaﬁﬂhmxynnkhyl 4- phenyl -i m dazol i di n- 2- one;
4-(3,4-Difl uoro- phenyl)-l-((Z) 5- hydr oxy- adamant an- 2-y

D(Z]é‘)—gf—%fyla}(oxy argaglan an- fj ﬁ 42 methyl-4-(4-trifluoromethoxy-phenyl)-

imidazolidin-2-one;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-(3-trifluoromethyl-phenyl)-imidazolidin-

2-one;

1-((E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-(3-trifluoromethyl-phenyl)-imidazolidin-

2-one;

4-(4-Chloro-3-trifluoromethyl-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;
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one;
4-(3,4-D fluoro-phenyl)-1-((E)-5-hydroxy-adamant an-2-y

wo »eod/omeashyl - i m dazol i di n-2- one (E) -4- PCT/EP2007/060667

(4- Met hyl - 4- napht hal en- 2-yl - 0-imdazolidin- 1-yl)
- adamant ane- 1- carboxyllc aC| am de; (E) -4- [4-

Qiéamior 03 I?n (}{*OI)nebhé/XgF cy¥) 1% X?h dazé?amdl tH zflyél]methyl

Ntane- car
idehdldie2 pvenyl ) - 4- et hyl - 2 oxo [ m dazol i di n- 1-yl]
-adamant ane- 1-carboxylic acid amde; (E) -4- [4-

(AR e L BRE AL ST 2% S Gl Siantanc-1-
éﬂb&mﬁkuQHOHQHﬁnykm-l-((Z)-5-hydroxy-adanantan 2-yl)-4
-met hyl -i m dazol i di n- 2- one;

e P £2n G RbET o6 G P R AR A1
barb3xyBr acidaptiényl ) - | - ((Z) - 5- hydr oxy- adamant an- 2-yl ) - 4-
nethyl-inidazolidin 2-one;

(20 3 B OB REAM L5 Gl 3-SR S RRTR il -

darb@xylic REiflinua@h@d-eploenyl ) - | - ((Z) - 5- hydr oxy- adanantan 2-y
I)-4 met hyl -i m dazol i di n-2- one;

B4 B DDA o B T RYS A AR, Y

(E)-4-[4-(3-Fluoro-phenyl)-4-net hyl - 2-oxo-i m dazol i di n
11(¢3)-Hadaomridanentancziyh ok yetlo/l-denaphéralahe? -yl-imidazolidin-2-one;
4- (3-Chl oro- 4 fluoro-phenyl)-1-((E)-5-hydroxy-adanmant a

=2yl )~ A- lidin- 2-one; L ((E
@%ﬂﬁlﬁ‘aﬁ%% AR '%?ﬁd}‘/ql-zg‘-”f%l’ﬁ@%?éf?ﬁ'éﬁ’@ﬁ%ﬂﬂmmam'1'
edkbﬂi@ﬂihytidinmtﬂﬁmder di n-2-one; 1-((E)

- 5- Hydr oxy- adamant an- 2-yl ) -4- (4-nethoxy-phenyl)

zé:—g%%%}b{d% %étﬁl)l dl_g_’é]z)o 5‘)5%4111}},8 z%ﬁ)dm 1-yl)-adamantane- 1-carboxylic

4dd miidd; uor onet hoxy- phenyl ) -

(E/Z)-4-[4-(3,4-Dimethoxy-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane-1-

carboxylic acid methyl ester;
1-((E/Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-pyridin-3-yl-imidazolidin-2-one;

(E/Z)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl]-adamantane-
1-carboxylic acid methyl ester;

(E)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl ] -adamantane- 1-

carboxylic acid amide;

4-(3-Chloro-4-fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-

2-one;

4-(3,4-Difluoro-phenyl)-1-((E)-5-hydroxymethyl-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;
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I m dazolidin- 2-one; 1-((E) -5-Hydroxy-adamantan-2-yl)
-4-methyl -4- (4-trifluoronethoxy-phenyl) -

w0 pdodazeobs di n- 2-one; 1-((Z) -5-Hydroxy- adamanPEmER2097/960667

-4-nethy|-4-(3-trif|uoronethyj-$benyl) -1 m dazol i di n-
2-one; 1-((E) -5-Hydroxy-ada an-2-yl)

%42 r@“}l 1¥) phenng:J)z (Ef)I ul(l)rcf%o the\{hylplaem)én'gan )rf'[') A% o%hyfj1m1dazohd1n 2-

4nd;4- Chloro-3-tr|fluoronethyl-phenyl)-l-((Z)-5-hydroxy
-adamant an- 2-yl ) - 4-net hyl i m dazol i di n- 2-one;

é‘éﬁ‘%h%}g%hengg qgg%a;@;yh RGN '?ﬁtﬁ%l-é-)ﬁ% Jmethyl-imidazolidin-2-

angne; (E/2) -4- [4- (2, 4- D'fluoro phenyl )
-4- nethyl 2- oxo- inidazolidin- 1-yl] -adamant ane- 1-

i3 %ﬁydﬁ%%ﬁ'd‘éﬂsﬁ byt PY- SRben it g-one

1-yl] -adamantane- 1- carboxylic acid am de;
(E(2)5 4{y[d4e)(ysadéhmmam— Db ryd-Hirdeth@lt Srpherdd -omataz olidie-2odneg
in-1-yl] -adamantane- 1- carboxylic acid nethyl ester;

46%@{)@)}}5&%%5’@%%?(%%@-%%’8 St hadn e W 54 d1me&l%!l Hhidaolidin-2-

bag;( Z) - 5- Hydr oxy- adamant an- 2- yl ) - 4- net hyl - 4- napht hal en
-2-yl -imdazol i di n-2-one;

%Zf pirol it QAo P Rl el P R ARE R Bicin >

5 -4-
(4- Met hyl - 4- napht hal en- 2-yl - 2- oxo-i m dazolidin- 1-yl)

SR TR S i L i hfpoion -

dngl] -adamantane- 1- carboxylic acid nethyl ester;
| - ((E/ Z)-5-Hydroxy- adanantan 2-yl)-4-nethyl -4-pyridin-

Z’ (Xthllor{*]odp%zeggfl - —(TZ% 5%y%li‘oxy adamantan-2-yl)-3,4-dimethyl-imidazolidin-2-

one;

4-(2-Fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-3,4-dimethyl-imidazolidin-2-

one;
3-Benzyl-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;
3-Benzyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;

(E/Z)-4-(3,4-Dimethyl-2-ox0-4-phenyl-imidazolidin-1-yl)-adamantane-1-carboxylic acid

methyl ester;

(E/Z)-4-[4-(4-Chloro-phenyl)-3,4-dimethyl-2-ox0-imidazolidin- 1-yl] -adamantane-1-

carboxylic acid methyl ester;
(E)-4-(3,4-Dimethyl-2-ox0-4-phenyl-imidazolidin-1-yl)-adamantane-1-carboxylic acid;

(E)-4-(4-Benzyloxymethyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantane-1-carboxylic

acid amide;
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(E/Z)-4-[4-(3-Chl oro-4-fluoro-phenyl) -4-net hyl - 2- oxo-i
m dazol i di n-1 -yl ]-adamant ane- 1-carboxylic acid nethyl

W@ 3108/03676E) - 4- PCT/EP2007/060667

[4-(3-Chl oro-4-fluoro- phenyl) % met hyl - 2- oxo-i m dazol i
din-1-yl] -adamantane- 1- carb %ylic acid am de;

1 (él% Iy ?(l)?rx%/td'andfal AR dg %/@ ny ,a%droxyé'lge@nél% H}éﬂ{ (I)Xl%m%zglrgﬁntz one; and

4 (3,4-Difl uoro- phenyl)-l -((E) 5- hydr oxynet hyl - adamant
éﬁ-l Z(E/)I 5-Hiydn®¢ymdarrmldm22}bf])di metl3d-@rexo-imidazolidin-4-ylmethoxy]-
4 Sﬁno r o- phenyl) -1-((E)

]'5 d}oxyrret hyl - adamant an- 2-yl )

-4-met hyl -i m dazol i di n-2- one; 4-(2-Fl uoro-phenyl)

-1-( Eﬁ)ther$xdtr;m]|emﬁﬁ/pmtih;lhrl)apiafmmﬁanﬁlpphblds of the invention are:
-4 methyl -i m dazolidin-2- one;

g],lg) D}E%qr 9'Xc¥1f1 ﬂ%rﬁrﬁts&rr]o 1m¥(ia%ohd1ne 9 bR X -1 yl)g eﬁﬂgﬁtan—l—

yHm(eZ) 5 Hydr oxy- adarrant an-2-yl)-3, 4-di net hyl -
-im'dazolidin 2- one' 4- (4- Chl or o- phenyl) - (
4
r

4
-1-((E 2
I T
N R BT PR3 oo - spigolimpidegotifns 3Bl
leac(aﬁﬁ)qtarﬁH;ermnamtda,darrant an-2-yl)
-3 4-di met hyl -i m dazol i di n-2- one; 4-(4-Fl uoro-phenyl)

N ) ROy BRSSP IRT 0 S sl .- sy
yﬂac{aﬁﬁhta—rﬁlhﬂdfedmyleadﬁmtc&n 2-yl)
-3 4-di met hyl -i m dazol i di n-2- one;

G Rtonenne e b 6 Bl S S G ATAIRR 43 i nf
ﬁl)e&amayﬂtari 1| &)1fanilydr oxy- adamant an- 2-yl ) - 4-net hyl - 4-p
henyl -i m dazol i di n- 2- one;

ﬁ&a@?z&,}}f é@gﬁ%%mh%qgg@y ?’dj tChaon 112[ s%)lu)o [imi azolm,[hne 4, WAl inden]-

1-yl)adamantan-1-yl]acetamide;

- phenyl

(E/Z)-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantane-1-

carboxamide;

1-[5-(E/Z)-(hydroxymethyl)adamantan-2-yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-

inden|-2-one;
3-[(E/Z)-5-Hydroxymethyl-adamantan-2-yl]-1,3-diaza-spiro[4.4|nonan-2-one;
4-(1-Cyclopropyl-2-oxo0-1,3-diaza-spiro[4.6 ] undec-3-yl)-benzamide;
4-(3-Cyclopropyl-4-isopropyl-2-oxo-imidazolidin- 1-yl)-benzamide;

4-( 1-Cyclopropyl-3-(4-methoxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one ;

4-( 1-Cyclopropyl-3-(4-hydroxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one;
3-(3-Chloro-4-hydroxy-phenyl)-1-cyclopropyl-1,3-diaza-spiro[4.5]decan-2-one;

1-Cyclopropyl-3-(2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.5] decan-2-one;



10

15

20

(E/Z2) -4- (3,4-D nethyl-2-o0xo-4-phenyl -i m dazol i di n-
1-yl) -adamantane- 1-carboxylic acid nethyl ester;

W@ BoZp46788 [ 4- (4- Chl or o- phenyl ) PCT/EP2007/060667

- 3, 4-di net hyl - 2- oxo-i m dazol i d$(51 1-yl] -adamant ane-

1- carboxylic acid net hyI est e (BE) -4-

ggﬂdfgl;?gﬁ(?p? %—2%’('215 %121%1( yﬁ 'P)yll 1%?1‘(?33__:? lmIAj(’cleOrlldll’l 2yor)e,

(4- Benzyl oxynet hyl - 3 met hyI 2-oxo-imdazolidin- 1-yl)

(Bdamiind -aiderolpheaylbadxykihyl-2eixd-iamdatelidin-1-yl | -adamantane- 1-carboxylic

Iﬁggnﬁ 2- Hydr oxy- adamant an- 2- yl') - 4- hydr oxynet hyl - 3- et
rﬁldazol i di n-2-one; and 6-

[I - ((E) - 5- Hydr oxy- adamant an- 2-yl ) - 3- net hyl - 2- oxo-i m da

#2-qRiHRlnarophehpletl G KAA) - 5-hpdrosy-adomaritan2eyl) - Fun¢th@rimidazolidin-2-one;

exanpl es of particularly pr ef erred conpounds of the

4??%1&@”12@ 1)20 ({EY5-hydroxy-adamantan-2ab-4-methylimidazolidin-2-one;
-inden] -1 -yl )adamant an- | yI ] urea;

N(B(Cm)lew-plﬁnwbtlhg(ﬂ?a 2-lopdvexy- aian@hnlmﬂalhyl)kﬁn&mwm[rlﬁdaizdlixhn—}one;

lidine-4,2" -inden]-lyl) adamantan- 1-yl] acetam de;

ﬁ)g%—ﬁae—:(g—?%ﬁo:r?ﬁ%lg )}15 % rﬁ?tﬂg d%l :ri@rg% Qﬁlmégﬁl(i)&{-l )ﬁplaaﬁlléﬂﬂugeaf %arboxyhc

aed hendes ul f onani de;

N-[ (E)-4-(3-methyl -2-oxo-r, 3" -di hydro-I Hspiro[in dazo

AP AR HORAPE Ao by ffggiain -

om¢| m dazol i di ne-4, 2" - nden] 1-yl) adamantan- 1-yl]

acet am de;

15{ Z) 4- %jh(l?ro y}fﬁ}englg‘?i ggglgylgyd% E';) d%gqr%ngi L3 yﬂaﬁ}z Ione!thyll ASidhzBidin-2-
bne{ 5 (E/ 2) - (hydr oxynet hyl ) adamant an-2-yl ]-r, 3' -di hydro
-2H-spiro[im dazol i di ne-4,2"- inden]-2-one;

?{SE]%? ﬁ,}f 2 Hy &%t—ﬁ%):ﬁ%aeﬂgfml?prerzl)_flyilnliaellz’oﬁa%i 2 %ge,Spl
4- (1 -Cycl opr opyl - 2- oxo- |, 3-di aza-spiro[ 4. 6] undec- 3-yl)
1 ez ydegxy-adamantan-2-yl)-4-methyl-4-phenethyl-imidazolidin-2-one;
(E)-4-(4-Methyl-4-naphthalen-2-yl-2-oxo-imidazolidin- 1-yl)-adamantane- 1-carboxylic

acid amide;

(E)-4-[4-(2-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic

acid amide;

(E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic

acid amide;

(E)-4-[4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane- 1-

carboxylic acid amide;

(E)-4-[4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl]-adamantane- 1 -carboxylic

acid amide;
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4- (3- Cycl opropyl -4-i sopropyl - 2-oxo-i m dazolidin-1-yl)-
benzam de; 4-(

WO 2@p04@ps opy!l - 3- (4- met hoxy- phenyl ) -1, 3- di aza- BEI/ER}047/660667

] decan-2-one ; 4-(
| - Cycl opr opyl - 3- (4- hydr oxy- ph’e%lll') -1,3-di aza-spiro[4.5

OB SRS u g samiay et Zsapalidglidin: s adgmantane-1-
sqrbmq{héaa}idenée} 2- one;
| - Cycl opropyl -3-(2-trifluoronethyl-phenyl)-I,3-di aza-s

5 2-

B et E NS Sie b el bRy riideo idigr by edompgane 1
aabbiyllic aeid-aatide;
(E)-4-[4-(3-Chl oro-phenyl ) - 4-net hyl - 2- oxo-i m dazol i din
-yl ] | - [ id.am de;. ..
I PP RS R b RS LBt deggpyane -
cdbovlibytidiamidazol i di n- 2- one;
4- (3- Chl oro- phenyl )-1-((E)-5-hydroxy-adamant an-2-yl)-4
LT By Ps E CSte o ppselifidedaderyiyang -
carbb ik atidaddd@lahdi n- 2- one; ( E) -4- [4-
(2- Fl uor o- phenyl) -4 met hyl - 2- oxo-i m dazolidin- 1-yl]

-ad te-lca icalda

3 B BBy Fhe Y e g S Ghagtidhheh o Mndsmppyane-1-
catboBllibyitidiamidazol | d| n-2- one; (R -4-

(4-Chl oro-phenyl) -1-((E) -5-hydroxy-adamant an-2-yl)

-4-met hyl -i m dazol i di n-2- one;

| - (((E)ocBsstdy Grothy - mdaufacttieen o <yinpedadsedh jdraddphemy lani ebject of the

|n 2-one;
ﬁ{%‘;%(?% '5- Hydr oxy- adarrant an 2-yl)-4-net hyl - 4- phenet hyl -
i m dazol i di n-2-one;
( 4- MEb@pTePaatiap pt mmmds yf formaaol ofrihe arestntdnentiqn yay be carried

oada e@ﬂ@l-orkoﬁadrgaﬁwﬂtﬁetﬁ%dteamyﬂﬁ)ese(s%)f theédinvdrftion are shown in

@JCE%N o ’tlFfng‘Jl}erF 89 ga[%fyldlr%ng gl?tz ;?123 Ire%'ct?cilhanc‘y pllnﬁcauon of
(- raﬂlmg:)prphedfty hl)e kendbwinneth Inlydse Dennns dkilledda dhd . The bulydtfuents and

@‘fic Qggle ﬁH e f%ﬂ ld;&( r{&)‘ﬁoﬁ%ﬁ?‘} elg]oge%Ses hie gllahcance given above

oro-p i'm dag ol
ankg$s] 1nd1a@tg¢}rgmha ngntrary In cases where the substituent index is followed by a

prime or double prime (e.g. R” or R*”) it is implicated, that the reaction sequence has been
carried out with a subset of the corresponding substituent R* which is defined in the
section above. An alternative reaction sequence may have been used for a different subset

of R* (refer to the examples section for details).

Compounds of formula (I) are consisting of imidazolones of formula (II) and of
imidazolidinones of formula (I1I). Imidazolones of formula (I1) are accessible according to
the following general Scheme 1, entry 1]. A key structure in this first synthetic approach is
a suitably substituted amino acid ester C. Derivatives of such compounds are known in the
literature and can be accessed, for example, either from suitable c.-halo acetic acid esters A
by reaction with an appropriately substituted amine R”-NH, or by esterification of suitably
substituted amino acids B under known conditions such as e.g. SOCL, in the presence of a
lower alcohol R*-OH such as methanol of ethanol. Amino acid esters C are then reacted
with an appropriate isocyanate R'-NCO D in a suitable solvent such as DMF, CH,Cl,, THF



carboxylic acid am de;
(E)-4-[4-(3-Fluoro-phenyl)-4-nethyl -2-oxo-i m dazolidin

WO beoglo}e7sdanmant ane- 1-carboxylic acid am de; PCT/EP2007/060667
(E)-4-[4-(3-Chloro-4-fluoro- ph@;yl ) -4-met hyl - 2-oxo-im
dazol i din-I-yl]-adamant ane-| ca oxyI ic acid amde; (E)

QI‘ h& >)%}h.\er 8X g{eﬁi % ag? gfvre an. Iureapl? e[nhl)(ﬁ Ilqatgggl W%Fﬁbg%aeuenﬁ!y transformed to
@larrmdxg,dlolme @ki) by aedudgpn (Mith with a fyi@ple-rgducing agent such as

éh:f’so‘% 9141 fHu‘i’mg'H/@m{e b so‘!i1 deao %sordefﬂo%zzeﬂz x? aﬂlmmate or the

- car oxy ic acid
{1]@:60 lowed ‘p'gtrpz}tmgpbwﬁh arfyypypg mineral acid such as HCl, HBr or HZSO4 or the

5 ke MR ca%e@nﬁs hme@lamlalr@u on% -of ke dea@l@Mmaiiadeoned of formula

0P OREp s K5 T shEhaf et i abattupngRy can be
rrachalioedtt l@naﬂkyléﬁorr:@frthenyidgen ande saamdaiel allBlaeseaditfons. Standard
SIE?e{r&P g(g {1&{8 Gré corii%m?g Hf;%gatl%%ng & aguln‘rfl%azo rng F%mth a ‘gase such as

o NalmK@tBu, SﬁC@h NpEs enthe; lrke éﬂtqvcﬂd byeyp thercrpaﬂatq zélelylatlon agent
10 QULXWhSEIUENRIIRI oPh SERMHERIE R UM RAhE fedi@ Bifpound of formula

Synt heses of the invention are shown in the f gvm ng

Helpelemerhengy 2 I]) s required for carrying out the

reaction and purification of the resulting products

ar eclheiver 't o t hose persons skilled irxtRgghlcl, Brhor sulfonyl ester

substituents and indi ces used in the Hax bosvangl

description of the processes have the significance

gi'ven above unless indicated to the contrary. In cases

where the substituent |ndeX|5|fCDIovved by a prime or

doubK e (e.g. R or R\ itllis inplicated, that

the r t| on sequence has Feén arffed out with a

subget of the correspondl ng substitugnt Rx which is

deflnedlnt ection ab . An alternative reaction

sequencezx2gyy h e been usgd 4@ aeif f erent subset of

Rx (refer tothe exanpl e§ section for detailis).RrR* 0o

Conpounds of forgula (1) are consisting of N _N R

i m dazol ones ofZ for jul ERS LIy aphof g O
16 0O R
c D 1) reducing
agent
2) mineral acid
j\
N -R?
. 3
2] (l1a)
o) P o)
R*—X
R1\NJ\NH — - R1\NJ\N R*
_{\ base {\ R
R3
F (I1d)

Isocyanates R'-NCO D which are required for the coupling reaction described in Scheme 1
to provide the urea intermediates E are accessible from suitable carboxylic acid derivatives

15 G by means of a degradation reaction such as Curtius or Hoffmann rearrangement under
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i m dazol i di nones of formula (111). Imdazol ones of
formula (I1) are accessible according to the foll ow ng

w@emwsna7ssSchene 1, entry |I]. A key structure i PCT/BPB07/060667

first synthetic approach is a iyltably substituted
amino acid ester C. Derivatives of such conpounds are

52{}(1)0us cond1¥101tlsn Idong{uaotng’I l[:or tho % rgaac 10be r%%v% h an8 &an be found in the
examnp rom sul (0] ace IC acCl

b‘@taéute &lmmerk@cmpbﬁeWQchalmne ﬁ)ynmat)@m ptattaigyraubstibosyladcid by
‘E”r@&tﬁﬁ:nﬁ%nh g“g %pﬁénﬁ’ﬂhcﬁéﬁ@t’yl iz'd‘f:airfd%Et?fAl?e'ﬂhe{tﬁzg g}ﬁsocgfanates D can

substitute no aci under known condi ti
also be gradsyom %Urﬁtablﬁéﬁpﬁ@é?s ¥ E2 ¥ biatreagipent witlk shesgemgorgrposgene

Tal@fts §Rhh8 aRhosdenebh@iiHosgeNaiun@erd@nditRst €a$ afe l@foﬁm to those
eacted with an approprlate i socyanate R1-NCO D

]ﬂﬁﬁl dP¢ 351 e sol vent such as DVF, CH2Cl 2, THFor

di ethylether or the like to give an urea E. This
material is subsequently transforned to an i m dazol one
(Ha) by reduction with with a suitable reducing agent
such as diSchelmg ¥l al um ni um hydri de or sodi um

di hydri do- bi s- net hoxy- et hoxy alum nate or the Iike
followed by treatnent with a strong m neral acid such
as HO, HBr or H2SO4 or the like. In sorferRas¥s, this
material is already one of the desirefiPhamvighesepriaeds of

formula (Ha). Optionally, RFT@R is HEhch as in
structure F, an additional s stifﬁEﬁT\EQJ can be
i ntroduced by al kyl ati on of tthe nitrogen undergi_

standard al kyl ati on conditions. Standard_al kyl ation
conditions are consisting of treaLnBHf’E?aan D

i m dazolone F with a base gughyas e.gegNaH, , KO Bu,
CSCO8, Na COs or the like foll owed by triphosgpps opri at e
al kyl ati on agent R2"-X whereHX is a halide or a
sulfonic acid ester to give the desired conmpound of

Egﬁ{gﬁhﬁdg (hm)rrﬁé‘lﬁ gﬁ%&h R® Qtﬁ Xar%e) accé‘é%}?ﬁ? tHe foflowinB&outes: An -
nyi ester = lower alkyl I] g
a@mpkgoge N1SN15@ asa startmg material instead of an ester C. Access to o.-

aminoketones I is known in the literature and can be based on e.g. Dakin-West reaction of
suitably substituted amino acids and the proper carboxylic acid anhydride. In analogy to
the sequence outlined in Scheme 1, aminoketone I is treated with a suitable isocyanate D
to give an urea K which is cyclized to an imidazolone of formula (II) by treatment with a
mineral acid such as HCI, HBr, H,SOy ot the like (Scheme 3, entry 1]).

In some individual cases which are strongly dependent on the nature of the alkylation
agent, imidazolone compounds with R’ # H have been accessible via C-alkylation of the
corresponding unsubstituted imidazolone precursor F under alkylation conditions that

have been described previously (Scheme 3, entry 2]).

Imidazolone compounds of formula (IIb) in which R is a benzyl type substituent are
accessible via a special route that is described in Scheme 3, entry 3]. The imidazolone core
carrying substituents R* and R?, respectively, is accessible via a 3-component reaction of an
a-chloroactone derivative L, an amine M and potassium isocyanate in a solvent such as
DMEF, THF or the like at temperatures ranging from 0°C to 120 °C to give an imidazolone

N. Alkylation of the unsubstituted nitrogen of the intermediate imidazolone N with a



2] (HHH RNNHR1INNR\=( \=( R3 b3Se R3 F (Nd)
| socyanates R NCO D which are required for the
W@ ouploid1§s r eacti on described in Schenme 1 to prpui/E@R200ME650667
urea internmedi ates E are acce§§iple fromsuitable
carboxylic acid derivatives GDy neans of a
ARARRAIALLAN RIEAGLH AN AUEN ARaGHER IS Ched BN gy teads to
rearrangénent ‘undervari ous conditions. nditi ons Tor
trhidszoloacmipnisda pfomesiula (Kibownthdredzd dyped stibstitderith t he
literature. Schene 2 exenplifies isocyanate formation
starting froma carboxylic acid by treatnent with e.g.
di phenyl phosphoryl azide and NEt3. Alternatively,
isggﬁéﬂ@Q%s D can al so be made from suitable am nes
R1-NH2 H by treatnent with phosgene or phosgene
equi val ents such as di phosgene or triphosgene under
Ci ditions that are known to those skilled in the art.
Stheme 2 : RNK e.g. triphosgene H Conpounds of
formula (lie) with R5 H can be accessed via the
following routes: An a- am noketone | is |ﬁ§Q as a
startling material instead of Han Rster C. j&gcess to a ”
arg by pes H RE-MoOWA—HN the Lite tyre_and_caﬁ\bejLNzR
based e.g. Dakin-West rBactifon Iof Suitably Y=(
substituted am no gci ds and t he pﬁbpek car boxyl i c ggci dR® (Iic)
anhydride. In analogy to the sequence outlined in
Schene 1, am noketone | is treated with a suitable
iifcyanate Dto give an urea K which is cyclized to an
i M dazol one of formula (11) q¥ treatnment with a
m neral a@id suchR&¥ HO, HBrjj H2SCU ot the like

(Schegie, 2\ entry PI%. | n Reope Nyndi Vdeaesas exciisivg Cugiviation
epepdi t r
ar e strBhngfdependenT on ;ﬂﬁ=Q:§L”Si%ﬁkﬁi%ﬁﬁ%@gvspf%ﬁ
F R (lle)
3]
: S UL
2" 2"
C|\)J\R3 * RZ'"/NH2 e HN” NR RN N-R

\_<R3 base \:<R3

(Iib)

-
=
=z

in cases where: R = benzyl type substitution R%-CH,,
R® = defined by scope of R!

Some imidazolidinones of formula (III) are directly accessible from the corresponding
imidazolones of formula (Ile) by catalytic hydrogenation with hydrogen in the presence of
a catalyst such as platinum on charcoal, palladium on charcoal, or the like in a broad range

of solvents at various temperatures and pressures (Scheme 4).
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agent, im dazol one conpounds with R5 H have been
accessi ble via Cal kylation of the correspondi ng

warealosd7sg ut ed i m dazol one precursor F under aP&/ERL00TO60667

condi tions that have been desc%%bed previously (Schene
3, entry 2]). |mdazolone conpdunds of fornula (lib)

i n which % benzyl type substituent are

accessi bl \ﬁrﬁ a'special route that is described in
Schene 3, entry 3]. The im dazol one core carrying
substituents R2 and R3, respectively, is accessible
via a 3-conponent reachi on of an a-chl oroactoneg
derivative L, an ani ne|M and pottas®aisi i soc ana)j\e in a
sol vent such as DNE~NIHINGF the Hikeoat terdpenat s
rangi ng from 00C to 128<(0C to give an inidazol N.

Al kyl ati on of the unsubs®’tuted ni trogen of they R’

i nternmedi ate i m dazolone N with asuitable benzylic

al kyl ati on agent R9- X(liender conditi ons descri bdle)
previously |l eads to i m dazol one conpounds of fornula
(l'ib) with benzyl type Rl substituents. Schenme 3: 1]

2] O R5- X O base R R- cases of exclusive C-al kylation

@ Ner?tleL ; r%lg %If q%g‘)u[l]a[ ﬁﬂg ggli 3 {H%g?o ]éccto%ﬁngztootélﬁ ?(E}io%ng general
teyiptaaorsssthstnde wthiidnis BAt @2 ilR9chenaet iThe chitiyl sepay ehaafead®ibn sequence

gﬁsﬂ;t %Za%ltlleglierl] g\ré'ﬁﬁes?sf offaﬂr ﬁg}oﬁ)r{a{el all%ﬁ:hgaf 8%&8&12 meth ammonia

accessi bl e fromthe correspo
poahynaeHa)thp preseca pﬁ@qdeurnymru@@ patisHnmwiyaidayinegesilylcyanide
bf‘thte e PcF §i$@Q Qﬁta%iy RIbSRLADYE hmSHE R nAe CP'N%HH@% fen reduced to a
ar.coal di um on cglarcoai or th E 1k1€ RLPY: S
gpgglae gﬁé@atment with a suitable metal hydride such as diisobutylalu u
hydride, lithium aluminium hydride or the like or alternatively by catalytic hydrogenation.
Diamine R is then regioselectively coupled to a suitable ketone S in a reductive amination
process which consists of of forming an intermediate imine that is then reduced to an
amine T with suitable reducing agents such as sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride or the like. Treatment of this diamine T
with phosgene or a phosgene equivalent such as diphosgene, triphosgene or
carbonyldiimidazole at temperatures ranging from -10 °C to 150 °C in the presence of a
base such as triethylamine, diisopropylamine, K,COs, Na,COs or the like, if needed,
results in the formation of an imidazolidinone which may already be a compound of the
desired structure (IIIb). Optionally, if R* is H such as in compound U, an additional
substituent R can be introduced by alkylation of the nitrogen under standard alkylation
conditions. Standard alkylation conditions are consisting of treatment of an
imidazolidinone U with a base such as e.g. NaH, KOtBu, CsCOs, K,COs, Na,COs or the
like followed by an appropriate alkylation agent R*>-X where X is a halide or a sulfonic

acid ester to give the desired compound of formula (ITIb). If R*”

cannot be introducd via
N-alkylation, e.g. due to the lack of suitable alkylation agents, the substituent R* needs to
be introduced at the beginning of the reaction sequence, using the appropriate starting

materials in the Strecker Synthesis.
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of solvents at various tenperatures and pressures
(Schenme 4).Schene 4 : OO H2, catalyst RLr RR RNN

WOR2@8MHARSE M) (M e) Other imdazolidi nones of POT/EPRL087/060667

(I'11) can be nade according to,the follow ng general

reaction sequence which is out‘?’ ned in Schene 5: The

| nj %I %I step of the reaction sequence is consisting of
rec er synthesis of an appropriate al dehyde or

ketone Ow th ammonia or an anmine P in the presence of

sodi um cyani de, potassi um cyani de,

trimethylsilylcyanide or the like to give a suitably

substituted a-am no nPeghel e Q '\]\|I t ri I e llBéHtOhen

red ed to, a diani ne ®"B§°%reat Aé'swt le N .o

h,ydere RsucN"\J'zas_dWS'tibuty nlf{m um—hyd'rl d N—R
|Rt hi U al uni ni um hydkcter or tR Rke or alternati RY

by catal ytic hygrogendVPeN. Dianmige R is then R

regi osel ectively coupled to a suitable ketone Sin a

reductive am nation process which consists of qof

form ng an internediate inine pdgycl¢ staen rto 1) heat

an amine T with suitabl e reducffg &FBAIE8Hch\ald 2) NaBH,

sodi ym bor ohydri de, sodi um cyanoborohydri de, sodisum

t ri aget oi%orohydride or the like. Treatnent of this

diamne T with phosgene or a phosge |vaI ent such

as di phosgene, tri phosgen or car boE j Ie at
tenperatures rangin Q/%C to'150 H_r?
presence of a base Ihyl‘a_mT

di i sopropyl am ne, K2 or the I | ke i f R3
needed, results in the for matR on oPhosge 17éol i di nonTe

whi ch may al ready be a cofffdund of bggﬁ%e“ae%“”a

structure (HIb). Optionally, if R is Hsuch as in

conpound U, an additional substituent R2" can be

i ntroduced by al kyl ati on of the nitrogen under

st andar @, al kyl ati gfi—gondi ti ons. C§t andard al kyl ati on
(ti N[@re consisting ef\tre of an

i ij dazd\i dl ngne W th a bU%sR4e.g. NaH, KO Bu,

CsCER Na2@z8: or the 5

U (llib)

Some diamine intermediates T are not accessible via this reductive amination route due to
the fact that there are no ketone building blocks S for this type of R'. An alternative route
for making some of these examples with a particular set of R' substituents is shown in the
following Scheme 6. This method consists of an initial amide bond formation between a
suitable amine or aniline V and a protected aminoacid W using amide coupling conditions
that are well known in the literature to give protected amide X. Deprotection of X under
suitable conditions which are depending on the protecting group chosen gives deprotected
amide Y. As exemplified in Scheme 6, a suitable protection group is for example a tert-
butoxycarbonyl group (BOC-group) that can be removed e.g. by treatment with acids such
as trifluoroacetic acid or HCI or the like in solvents such as CH,Cl, or dioxane or the like).
Deprotected amide Y can be reduced to diamine Z by treatment with appropriate reducing

agents such as BH;-THF complex, BH3 dimethylsulfide complex, lithium aluminium



10

15

20

like foll owed by an appropriate al kyl ati on agent R2"-X
where X is a halide or a sulfonic acid ester to give

wo b@sdesss ed conpound of formula (Hb). IfR 2"PCERPIINT/060667

be introducd via N-al kyl ati on, £. 0. due to the | ack of
sui tabl e al kyl ati on agent S, ?é substituent R2 needs

fl\é% L}Jgenog er ﬁlg?%geg?ﬁtgzt gi ggﬁn{(]) gil gﬂheﬁgﬁﬁgﬁ% l1d1nﬂnesOor
{1he, 1Spreet kedy, aSyesctibal mdswblrml &rlie? )n BiBRE Sonme d| am ne
internediates T are not accessible via this reductive
anolemet: route due to the fact that there are no

ket one building blocks S for this type of RL. An
alternative route for maeking sonme of these exanples
with a particular set of Rl substituents is shown in
the fol |l ow ng Scherﬂe 6. Thig method consists of an

i ni ti aI am de HPOAd N-6p0At to@ﬂm@etwe n aosuif abl e am ne
or iye Veand A protected ami I"‘.L PAg ani de
coupli‘ng éondi tRon&«t hat are vveII

Nn t he
liter atyre to gi vgy protected am de X I%ep ot ect i Q,Qpr(ggct,on
X under suitable conditions which are ependﬁxkcerg dchie
protecting group chosen gives deprotected am de\Y

exenplified in Schene 6, a suitable protection group

is for exanple a tertbutox rbonyINFgroup ( BOC up) NH,
that can be renoved e.g. b%{éat t with acid

as trifluoroacetic acid or FRhe i ke in sol ventB
such as CH2CI 2 or dioxane or the,like) red@?ﬂ ﬁ{eect ed
am de Y can be reduced to diami ne Z by*#P8alMent with"

apprgkﬁh t r']ﬂ% ents such as BH3- THF conpl ex,
§/I iex, |ithium alunini unhydrlde

or the Iike. D|am ne Z IS then transforned to the
desi @_Lm' dazol i di nones Oor (lI11), respectively, as
deschNbed and outlined earlier in Schene 5. Schenme 6 :
am de coupling Wdeprotection e.g. acid reduction

A yet another alternative route for making some of the examples of this invention is
outlined in Scheme 7 below. a.-Aminonitriles AA can be hydrolyzd to the free acid AB
using methods well known in the literature. Direct reduction of the acid AB or,
alternatively, an esterification / reduction sequence (via a-amino-ester AC) that may
involve conditions outlined previously, will furnish aminoethanol AD. Coupling of
building block AD with a suitable isocyanate R*-NCO D under conditions described earlier
will provide urea AE. Treatment of urea AE with a suitable base such a potassium tert-
butylate, sodium ethylate, sodium hydride or the like in the presence of a sulfonyl chloride
such as p-toluenesulfonyl chloride or methanesulfonyl chloride at temperatures ranging
from -40°C to 130°C in THF, DMF or ether or the like results in the formation of an
imidazolidinone of formula (IIIc). Note that if R” is hydrogen, formation of regioisomeric

cyclization products needs to be taken into account in the final cyclization step.

A yet further alternative route for making the compounds of this invention consisits of
coupling the a-aminonitriles AA with the isocanate D in the presence of a base such as
triethyl amine or sodium hydride to give the imidazolidine-2,4-dione AF after hydrolysis

(scheme 7). This can then be transformed to (Illc) by selective reduction, either
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e.g. BH3-THF polycyclic am ne or = substituted aniline
or benzylic am ne Ayet another alternative route for

woradosfoge7sone of the exanples of this inventi onPCHEP2007/060667

outlined in Schene 7 below. a-Amnonitriles AA can be
hydrol yzd to the free acid AB USing net hods well known
ture Di r ect r1'[)ec?1nt'°n°

bitrdsPfih et $0 et PR bET R Pl o g Rlen wie

Qle‘@mdDOmhwd@dem eethadyl arHABATRn THY ofbllewccbh)dredudm of the

R r'okﬁ %1&%&&‘1’(1119 lisé)ﬁ’e» 1n’é¥rllnleﬁ1faférvﬂﬂ§§bdﬁml %B%l‘géﬂgé iftHfluoroacetic acid,
upl i1 ng di ng bl oc sul t

P%W%%Felé IFM l@@aﬁeéﬁ@@g agehh bl 1M tQla PEQGeHwE dssribré by Shen et

W(!Bhorgrmddﬁl&ﬁ eRtARo0sTus@Ment of urea AE with a
sui t abl e base such a pot assiumtertbutylate, sodium

EhtoEiiies B i e BshondSp i SRyl R8T frerature or

cdl lor oldeined imﬂ@nekubvﬁrm pydcedinear Thies, at ddsentpdriathe eperimental

?%‘9% Hﬁm‘hh@é‘b fg%gatﬁ’hf&% [Elal-gl_lh:bs 1%d A1, RLABE oBfained from the
resu tsInt ormsctlt ft

respessiyosubgiivderearames epqriteaction) \@1}h trlqlqbtrerrxeﬂvad chlproggrmgte The

Ry c@ig@ﬂlbsﬁﬁﬁé'ﬁﬁ éthUI Rl defifel Moy RN dithef &Lén@ ﬁ{ ihe @tartmg material or

pr du n taken into

OlP @D&%lpsfﬁﬁgf UO%%{O%WN@F% PlPREE Ky m@ﬁo&hu&
ﬂfﬂkpdﬁglds Reheeo Rp@Ybals 4&&mhb\¢asbmryvﬁhﬂdnybmndﬁlﬁeparécsfroﬁq the
corr{3 H%n(gn%gﬁﬁlaé}a rgn?r §Hl¥)lt tgrnsla%ﬁe y c%s}eréltyﬁrql)%?scv%ﬂ% FQPPm THE/H,O
smblm]anwcdt iathede formatyen teaetiamividiazc. i dtmn@nmmadetamensi\ml carbonyl

Thi s can then be
ta{uggg %1%4%%9%&?1?’5%@@@“3%' ective reduction,
ei t her ggkfermed in a 2-step process as described in
the experinmental part, first treatnment with sodi um
bor ohydri de in nmethanol or DIBAH in THF fol |l owed by
reduction of the hydroxy! imdazolidin-2-one
intermegdiate with SOdI um bor ohydride in
trifluory F%zc a0 H%S ousing.Li Al H4/ Al CI 3 as
reduci ng}gen [ mf’ogy pr ocedure descri bed by
Shen etr’&l ~gqBi org. Med. Ch gtt., 2005, 4564). The
i socanat eg,of fornula D arg;either commer ci al | y

reduction

avail abl e,” known in the literature or
¢ R—N=C=0 esterification
D
O
LN s P H
R\N N/R R\O&_RZ reduction HO H_gr?
y S T
O R®
AF AC AD
selective reduction R N=C=0
\ D
y
R
O e.g. \
)k KOtBu NH
R1\N N/RZ p-TosClI o
-— 2
\—F 4 HO N—R
3 R & 4
R R R

(llic) AE



can be obtained in anlagy to known procedures. Thus,
as described in the experinental part, conpounds of
wo eoosiokers® where R equal s substituted aryl, cBEI/BR2007/060667

obtained fromthe respective sgbstituted am nes upon

reaction vvithtrichlororrethyl [orof ormate. The

(re|ets Eg?t 1Y ng en%k%%} Le ra%(ilﬁéj Se{em be % anre ot Eydrogen can

b(bpapm@d ubynélczgydt)ngh@me @rVquyeio @pp@rpgawmnﬁl@gu@wf mtgermedlates AD

KﬁkP)ﬁ'E g\‘;’éy éhh&%d WhATRRL Qs iWRE] §idRiR® SAYAL §6 ition to th
an1n&%g on : enyl can Eﬂﬁﬁre aréd fromt ]n(Xpomlon() ¢

EHPBNIPHY %16 yhaegues spbbajiade pa?%fablatpé@,teﬁyd gsgraino acid

Ebféf& ot é(édi§oﬂ/dehbath}e%elrébf T&!E{vlﬁitﬁ@o@mt)wfaa@ﬁ@ﬁmﬁ o?gihﬁﬁletalhc
fornatlgg reaction wth

acet at
LR pE Bt R ek Hitis BT ol 2 GufeT ieHusHiste AD)
By oAEatAfn fé[DoRed liy MRl 6£4 aitableergaduatilinreBydnvkeintroduce R
ﬁ%g? gr?cgﬁ% 51? ltlﬂegsal%&t{lﬁ&mgllt?ebl(l Iok k)ee’ aél)rfﬂég ﬁﬁ{cﬂoﬁ L, 40 < additional
d@prs@h@mswp maibe @refrdeé;bpfoai@mlaﬂl@g am@ @g@myalm’te D In addition to the
Lo BlioRYeadfod @Qvﬁﬂﬂly%rmﬁﬁélﬁ) gpﬁlﬁlﬁﬂo‘fldlr@hg TS Ahv Iﬁ)'ﬂ -hydrogen
are substltute In a-posjtion to the
PHhsHiueD o Rpd @r& are @s%fﬁt e me%@&eéaﬁdwe%%f@rﬁ%fﬁﬁtwe reaction
Sdhdlt&his)éuﬂ{ & eeinednBvieihdids, Bewld 16188 6F suiableatétdls o®Eventually under

oAby S SR8 hPER IR nR elioralley Ms Btect e

2 am noal kan-1-ols (derivatives of internedi ate AD) by
oxi dation foll owed by addition of a suitable
organonetal lic reagent to introduce R5 and/or R6.

BeR{RHhAGMAR;s 11*1"\’%n§5f9 Metd W EQRIRAbERIRI Qﬁaﬂlti&?tyladp d3fined can be

function, an additional deprotectian
REcBAIEd cHReACEOTdBIFIP |S#§nwst5h6’éﬁ 7] %Ey&ﬁamethsreswfﬂve substituted

M&ﬂmdﬂyﬂmﬁlﬁestd}q)og@ﬂ@h [tet@s ol @sddsthiad ipkehenus! Y,
formati on of imdazolidinone Il in which non-hydrogen
substituents R5 and/or R6 are present may need to be
conducted under alternative reaction




conditions such as treatnment with acids, Lew s acids

or suitable netals or eventually under activation by
wo orosmed7esr of a chl oride, brom de, sul fonate oPCT/BB2007/060667

i ke. Compounds of this invenj'@p were R equal s

substituted adamantyl as defin can be prepared

ei theg aceaqrding to schemes 5, 6, or 7 starting from

the respective substituted adananyt!| am nes or

pol ycylic ketones or as described in schene 8. Schene

8: Thus, the conpound of general fornmula (Hf),

pr epar 2eeor di to schenes 5 and 6, nmag be re

by thﬁ ) _R?rgensons et al. (Synthes

2000, 97 chl oroacetonitrile i nRHAe Nf & f >N-R

acetic acid and suffriric acid, follo by Ieavagelgi_%\R4
amide with thioured and acetic acid ¥o0 give a campound s
of general fof'ffula (H g). The conpelnd of genera
fornula (H g) may be reacted with dfi°®cyl halide
(ROCOX,, .R9zyan optional ly subs# tutedog kyl group, X=
a haliﬁgmﬁgﬁg & pereecOta car byl i canhydri de ((R9CO) 20
RO= an optiongal |y substituy@d al kylFYr8as) B9 base
or a carboxylic acid (R9 ; RO9= an optionally

substituted al kyl group) in_the presence of (a)

coupl i ng nt(iihto gi ve a am de derivative of o
general f LRSUI t absam),bases i ncPu /ﬂ\
trieth{tth 7 NN\ gl i sopropytettytam ne.e(Bhp N Sn-R
pyridine, 2,6-|utrdine’ 2,4,6- collidine, H
N,N-dinethyhfyinopyR?dine, N- et hyl nor phol i ne, and the ) R’
like. Suitable coupl i ngeagents include EDC, TBTU, R

HATU, HOBT, and the | Nke.
formula (H g) nmay be r&acte
(R9SO X; RO9= an optionaN'y su
a halide) and a base, an ni ¢ anhydri de
((ROS2) 20 =oap tionglly subst{ituted al kyl group

to give a s oﬂank%g,\eri ative of “general fornula o
(Hi). Suitabl® H%seﬁ:ihflu e triethylanfn

N, Ndi i sopr opyl et hyl am™MTEN( DI i /ﬂ\ R?
2,6-1utidine, 2 4.6-collildine
N, Ndi met hyl ami nopyri di ne, N-nethyl norphol i ne, and the [~r*
i ke. The conpound of general formula (H g) nmy be R®
reacted with an isocyanate (R10 r R10= an optionally
substituted al kyl group to give urea derivative of
general formula (Hj). For the formation of
non-substitued urea of general formula (I11j) (RlO=a

he dHfpdund of general

Wi dehedarosieh fy@myk Rhal)i de
tituted al kyl group, X=

0 .
A) ., pEr ey N

Thus, the compound of general formula (IIIf), prepared according to schemes 5 and
6, may be reacted by the procedure of Jirgensons et al. (Synthesis, 12, 2000, 1709) with
chloroacetonitrile in the presence of acetic acid and sulfuric acid, followed by cleavage of

amide with thiourea and acetic acid to give a compound of general formula (Illg).

The compound of general formula (Illg) may be reacted with an acyl halide

(R°COX; R’= an optionally substituted alkyl group, X= a halide) and a base, a carboxylic
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hydr ogen), the conmpound of general formula (H g) may
be reacted with an trichl oroacetyl isocyanate,

wo odoBoweas by hydrol ysis with a base. Suitabl e PEEEB200D060667

hydr ol ysi s include sodi um hydrgﬁl de, potassium
hydr oxi de, lithi um hydr oxi de d the |like. The

ar‘ﬂ‘trg}él%ldn %1?{:0%9(5]6 RE ar{ 8[r)tr1T(}'lr{aﬁy gubsg%utggi QIIE)?I grr(?uap an a\%ase ora

Fz{r[)@tyhlc addrﬁB?@@Déi, Hb;eya)mani@onw Judstitaeddsaliyfl gropip) in the presence of
bghgirﬁp&v\%eﬁﬂg tosgq’ézeta Ande Qle&‘?‘ft@e o{f %ﬂgﬁﬂ‘@@mﬁﬂa (11Th). Su1table bases

acid to glve derjvative of

%H@ﬁéﬂethblﬁweaN(NndvaPrSHY ﬁ%l@l%@%@%&y&@@e, 2,6-lutidine, 2,4,6-
talli@hbyN mmthﬁlaﬁhrwplyﬁ@@e myh&hﬁﬁi@ﬁwﬁle( BldRBAike. Suitable

rl%%%gﬁwg}ﬁl‘ffgp%;%gﬁ%& %ﬁgtﬁﬁﬁqg ‘ﬁﬂ?eil‘rlf& and the

I | ke. Suitable acids include trifluoroacetic acid,
hydr btt@npeursicefgenaal foumika (8dg)dnayred teacted withanisolfonyl halide

F\?‘s@ x2Rd s, 16&%?8 slhl%t §<? §lk r8u19 PHARR) 9hd & Bﬁéé“&?d a

are present nant 1 oners

sld&@m@ydrldm(e@es%ﬂ bE s@pgwtmr@ay whsatqt%alk‘/l group o give a
SIS ARANGH R GRS figeAdrhMoRHIR (6 ES&&HE%%SJ@Yn&LMe' tﬁlethylamme, N,N-

HPLC. A preferr rocess for preparatio
ém&m&t@amw 1§E4> azsﬂ%fa% Hite 6@&(&‘&%?,.@3

dingetoflah e pfadinevi geth @atrplosite, midetheiike.R1 to R6 are
defined as before: a) reacti on of a conpound accordi ng
T

to f?flg'y d f@Hﬁé 'e\lllbf)or r}ng)bﬁ V6 a ISOF\?&I?('CG
qe or %‘aonl pr e‘? bﬁ

rein ,
élh BES; gt :balmnptloraidia swb%lﬂéﬁéalbvlygrbmp tohgIve E@eﬁlc@veéfve af general

Rpgkila Hﬁf 520k YoMon%%@kuﬂ%?% fea B%Gi%ll\l fo_lghﬁhlet SIIH ) (R"°=a

order obtain cfo npound of fornula O
ge

ragen), the compound of general formula (11Ig) may be reacted with an trichloroacetyl

isocyanate, followed by hydrolysis with a base. Suitable bases for hydrolysis include sodium

hydroxide, potassium hydroxide, lithium hydroxide, and the like.

The compound of general formula (IIIg) may be reacted with 4-(dimethylamino)-1-
[[[(1,1-dimethylethoxy)carbonyl]amino]sulfonyl]- pyridinium inner salt and a base,
followed by treatment with acid to give a sulfamide derivative of general formula (I11k).
Suitable bases include triethylamine, N,N-diisopropylethylamine (DIPEA), pyridine, 2,6-
lutidine, 2,4,6-collidine, N,N-dimethylaminopyridine, N-methylmorpholine, and the like.
Suitable acids include trifluoroacetic acid, hydrochloric acid, sulfuric acid,

methanesulfonic acid, and the like.

In cases were compounds of formula I are present in form of mixtures of
enantiomers as racemates, these can be separated into the corresponding optically pure

enantiomers by chrial HPLC.

A preferred process for the preparation of a compound of formula I as described

before comprises one of the following reactions, wherein R' to R® are defined as before:

a) reaction of a compound according to formula
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b) reaction of a conmpound according to fornula in the
presence of an acid, preferably a mneral acid such as

WE@2@8/0a58 HBr or H2SO4 in order to obtain a chOpPBPRIN7/060667

of formula c) reaction of a coppound according to
formulain the presence of a ba preferably e.g.
potassiumtert-butylate, s dlun1ethylate, sodi um
hydri de and preferably in e presence of a

sul fonyl chl ori de suchrds anesulf®n¥lchloride or
met hanesul f onyl chl ori de, er to'd6tain a conpound
of formula Preferred intermedi ates are:

(3-Adanantan-2-y|-I-benR@I-ur%ldo) -acetic acid ethyl

ester (3-Adamantan-2-yl-1-pyridin-2- ylnethyl ur ei do)

-acetic acid ethyl ester (3 Adamant an- 2-y

in the pesersgiof dr a% av@)erenbﬁéwq idg s sylfoeaad, rPé?fﬁSﬂlblYe@tkeP or bromo,

gﬁ/&bl‘%ﬁ%’r%w 1%%@9%@4]1%9“ a BRI prefeRMlANTRL ROBEXE0; or Na,CO;, in
3- Adamant'an- 2-yl -1-cycl opropyl - urei doj -phenyl-acetic

aeded trelthiglla @sipgund of formula

Cycl opr opyl am no- ( 3-f | uor o- phenyl)-acetic aci d net hyl

ester

(3- Adamant an- 2-yl -1 -cycl op pyI yreldo) (3-fluoro-phen
yl)-acetic acid nethyIFESggﬂ\

Cycl opr opyl am no- pyri di n- -acetlc(%bld nmet hyl ester
(3-Adanantan-2-y|-|-cycl&p}¥Q¥k-ureldo) pyridin-2-yl -
cetic acid nmethyl ester ;
(S)-2-(3-Adamant an- 2-yl -urei do) - 3, 3-di met hyl -butyric

§f¥§C ﬂ%ﬁ?ﬁﬂ”&mQF‘ﬁF%“86?ﬁgnﬁﬁihy| butyric acid

nmet hyl ester (3-Adamantan-2-yl-ureido) -phenyl-acetic
acid nethyl ester H R> O

(S)-2-(3-Adanant an- 2- yU urﬁldo - 4- et hyl - pent anoi c

acid nethyl ester R“’ R® Ka

(R) - 2- (3- Adamant an- 2-yl - gy ei )-3-(3-f|uoro-pheny|)-pr

opi oni ¢ acid net hyl

ester(2S, 3S)-2-(3-Adamant an- 2-yl - ur ei do) - 3- net hyl - pent
anbie @r@eﬂldé offeh hyil, lﬁﬁfe%‘bl)"h hetaaleiciduiicl bs g Hal, &IBrie H,S0, in

est er dro rid
‘%E&N§§W§ﬁﬁ§ ﬁ PHE3-4,4-dinethyl-pentanoic
aC|d nmet hyl ester
(3- Adamant an- 2-yl - ur ei do) - gycl ohexyl -acetic acid
nmet hyl ester

1 2
R\N N/R

()
=,

R’ R

¢) reaction of a compound according to formula

HO
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(S)-(3-Adamant an- 2-yl - urei do) - cycl opropyl -acetic acid
nmet hyl ester 2-Am no-4,4,4-trifluoro-butyric acid

woreaolphe76st er hydr ochl ori de PCT/EP2007/060667

2- (3- Adamant an- 2-yl -urei do)-4, 4, 4-trifluoro-butyric
acid nethyl ester (S)-2-Am no-3=cycl opropyl -propionic

acid nmet hyl -ester hydrqchl oride. . .
Pap® SR ek ol AR RSO S i (b e s s sodiom
bydrtdechndgiréfytablysih elie presence of a sulfonylchloride such as p-
&ﬁ%%%‘i{@n&%k@%@%%ﬁ §;r2e_ttgt ﬁrylel f%lil%%gflgﬁﬁ)trﬁg,l PRSIV bt Iaccjzgln_p%und of
Borielhyl -2-[3-(2-trifluoronethyl-phenyl)-ureido]

-butyric acid nethyl ester ester
(S)-2-(3-Adanantan-|-yI-ur%gdo)-4-nethyl-pentanoic

acid nethyl ester
2-(3-Adanantan-|-yI-u&ngg}Lﬁ-nEthyl-butyric acid

met hyl ester (S)-2-((I'R7RS, 48171 S, 2R,I
4R)-3-Bicyclo[2.2.1]hep{;%;ﬁitr@ido)-gps-dinethyl-buty
ric acid nethyl ester RY re of 2 diastereoners)
2- Cycl opropyl ani no- 3- et Rl -Rut yric acid ethyl ester
2- (3- Adamant an- 2-yl -1 - cycl opr opyl - ur ei do) - 3- net hyl - but
yric acid ethyl ester

| - Cycl opropyl -5-net hyl -1, 3-di hydro-i m dazol - 2- one
2-{3-[1-(4-Cnhl oro-phenyl)-cycl opropyl ] -urei do}- 3- net hy
| - buppefdrgedaticBmb@hyhreest er | - Adamant an- 2-yl - 3- (

| - benzyl - 3- net hyl - 2- oxo- butyl ) - urea
(S)-2-[3-[(E)-5-hydroxy-adamant an-2-yl ] -urei do]-4-neth
yi-Agemntatani2eylalcbehzpketifeydo ) estidr acid ethyl ester
(S)-2-[3-[(2)-5-hydroxy-adamant an-2-yl ] -urei do]-4-neth

Vi BRI M Inefii Bleidon scetic acid gl ester

id methyl
G5 fRme) a2t hipppr2pyauCEo) e R ciceietHbRYLBhE T ) - ur e
i do] - pentanoi c acid nmethyl ester

CRIopropPrahdndtp Ryl dedtR-plaanthyl-ddfeei do] - 4- et hyl - pent an
oic acid nethyl ester

EB_S—)IX_S%&%ﬁ—;ﬁt—{ll—zﬂl:)%:?()rp?gﬁ;l—wéiag)h—Sﬂé’r{ﬂ—lage RS z%1t16‘33[hyl ester
[3-(2-nethyl-6-trifluoronethyl-phenyl)-ureido]
Cpdopmnpltize( dflretdiyhengBtasetic acid methyl ester
2- Cycl opropyl ani no- 4- et hyl - pentanenitrile

AuQshh@hida- B-RUHTBN aleido Y| 3-fluoro-phenyl)-acetic acid methyl ester

-(1-cyano- 3-net’hyl - butyl) -1-cycl opropyl-urea
Cyclopropylamino-pyridin-2-yl-acetic acid methyl ester
(3-Adamantan-2-yl-1-cyclopropyl-ureido)-pyridin-2-yl-acetic acid methyl ester
(S)-2-(3-Adamantan-2-yl-ureido)-3,3-dimethyl-butyric acid methyl ester
2-(3-Adamantan-2-yl-ureido)-3-methyl-butyric acid methyl ester
(3-Adamantan-2-yl-ureido)-phenyl-acetic acid methyl ester

(S)-2-(3-Adamantan-2-yl-ureido)-4-methyl-pentanoic acid methyl ester

(R)-2-(3-Adamantan-2-yl-ureido)-3-(3-fluoro-phenyl)-propionic acid methyl ester



2- [I-Cyclopropyl-3-(2-trifluoronethyl-phenyl)-ureido]
-3-nethyl -butyric acid nethyl ester

wOl2e08alaqTemt an- 2- yl - 2- net hyl - pr opane |, 2- di am neCT/EPX)P7/060667
-4- (2- Am no- 2- et hyl - propylanl{ -adamantan- 1-o0
[I-(Adanantan 2- ylcarbanDyI) cytlopentyl]-carbanic
gﬁs %) L A8 gnt ? rg;d - —metﬁylcyl)e% SN AEE R i(é/ster

nan an-

Adanantan 2- I-(I am no-cycl opentyl met hyl ) -am ne
E!@vemwpbubwlbhvhmneIﬁ@hﬁyﬁwbgwkndﬂonde1 Cycl opr opyl -
1- (1- hydroxynet hyl - 2- met hyl - propyl ) - 3-

£ 231 Adabd einor®L iehidd) heimheth AL §tanoic acid methyl ester
Cyclopropyl cycl opropyl am no-acetonitri

Rt %Efﬁ%'%?ﬁ%m?ﬁ%ﬁmi}wster

1- Cycl opropyl - 1-(1-cyclopropyl-2-hydroxy-ethyl) -3-
(- BrAddnortar@tyvyireigdlecyygloprepyt-eeetic acid methyl ester
2- Cyclopropyl propane-1, 2-di am ne

F‘I% QQHﬂgorY)lb vied &c!ufl)ﬁfegﬁralest&rlﬁgﬂﬁﬁldnd% di am ne

cyc opropy ane- m neN2- Adanant an- 2- y| -
[ ~- dlcycloprop hane- 1. 2-di am ne
%éﬁﬁdamapzanc%/ 49;3;/% e teélwr@pbl&bm a6 sty B§Tani no) -
adamant an- | - ol (E/Z) - 4-

(9=$ﬂhﬁﬁozagybbnnnbpyhﬁ@ﬁo@Mﬂanﬂn@kamHQEM@ﬂﬂ@ﬂk 1- ol
[I-(Adanantan -yl carbanmoyl ) -1, 2-di net hyl - propyl ] -carb

3’5‘9&' ? Strih—%b}%t &%id%i—%?é(clgpg)p%lépmﬂio% cic}l 5nrﬁtl’&fl ester
N1 Adanantan 2-y 3-di met hyl - but ane- 1, 2 di am ne
$)ne Muithdt2hla- (%‘(jtﬂawéomgthz]_ pheayt) igeidpl z}entanmc acid methyl ester
-4-(3-Met hyl - 2- et hyl am no- but yl am no) -adamant an-

|3—'I\(’]!éth%| LY T DRAEDREbmetHY- @h@ﬁﬂpﬁﬁéﬁ@iﬁﬂl@yrﬁf RR] PRihiyT éske® ester
2, N2- Di cycl opr opyl - pr opane- -di am ne
(S)-2-(3-Adamantan-1-yl-ureido)-4-methyl-pentanoic acid methyl ester
2-(3-Adamantan-1-yl-ureido)-3-methyl-butyric acid methyl ester

(S)-2-((1R,25,4S / 1S, 2R, 4R)-3-Bicyclo[2.2.1]hept-2-ylureido)-3,3-dimethyl-butyric acid

methyl ester (1:1 mixture of 2 diastereomers)

2-Cyclopropylamino-3-methyl-butyric acid ethyl ester
2-(3-Adamantan-2-yl-1-cyclopropyl-ureido)-3-methyl-butyric acid ethyl ester
1-Cyclopropyl-5-methyl-1,3-dihydro-imidazol-2-one
2-{3-[1-(4-Chloro-phenyl)-cyclopropyl]-ureido}-3-methyl-butyric acid methyl ester
1-Adamantan-2-yl-3-(1-benzyl-3-methyl-2-oxo-butyl)-urea
(S)-2-[3-[(E)-5-hydroxy-adamantan-2-yl]|-ureido]-4-methyl-pentanoic acid methyl ester
(S)-2-[3-[(Z)-5-hydroxy-adamantan-2-yl]-ureido]-4-methyl-pentanoic acid methyl ester

(S)-2-[3-(2-Methoxy-phenyl)-ureido]-4-methyl-pentanoic acid methyl ester
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N1- Adamant an- 2-yl - 2, N2- di cycl opr opyl - pr opane-
1, 2-di am ne

WQ2{08ped76%r opyl am no) - 2- net hyl - propaneni tril e PCT/EP2007/060667

N2- Cycl opropyl - 2- net hyl - propang:z 1, 2-di am ne (E 2)

-4- (2- Cycl opr opyl am no- 2- net hyT™= pr opyl anm no)
d tan- : . .
R AR G2y PPy - il wrappsgsidnety! ester

1, 2-di am ne

53 t3-6p - dYitno-pheaylopireigy | -Armetbylppenpineid acid ngthyl ester
2, N2- Di cycl opropyl - propane- 1,2-diamne (E/ 2) -4-
é@n@iﬁL@mmbn@r@M%am-%x Afteno- propyl am no)

- adamant an- | -ol nonet hyl - cycl opentyl am ne (E 2)

- 4- - Am no-cycl.opent.yl net hyl ) -am no] .-adamant an- .

[ M BB by Pros i P o A R Mgacid mechy!
dstdr- Di cycl opr opyl - et hane- 1, 2-diamne (E/ 2) -4-

(2- Am no- 2, 2-di cycl opropyl - et hyl am no) -adamant an-

?fcygfglgﬁ@lmfg,g.@mep&éﬁgm By s xdam no)

1- Cycl opr opyl am no- cycl opent anecar bonitrile

p-rdamantwet Byl (Eyxaspamsihyl-buylef opelopiarykiicte (E/2) -

4- [(1- Am no-cycl opentyl nethyl) -am no] -adamantan-
1-[olCyRtoprd ydFeRhyifluoforh@RA Y eRiIP&ir¢idd N3 Insth @B ulRic acid methyl
ggz)- 4- [(3-Am no-1-benzyl - pi peri di n-3-yl net hyl )

*%ti no] -adamantan- |-ol and (E/2) -4-

[ (2- Ami no-indan-2-yl nethyl) -am no] -adamantan- 1-ol.
Mhe\deormpoundtsl-dfmdtylmrbparie- a2-dibesioe i bed above for use

as therapeutically active substance are a further

780 (20A {2 I RMBNLH 18Py 1aliRD - ABmARIGCL oPf the present
?ér)l/vgnt(l onmare con‘pguﬂndgygs rg)gscrrinbecfll abgve for the

PR Ggnsin 2 AR us e lreaio AR By e CophEre

associated with the enzyne 1l bet a-hydroxysteroid
tethywoegelbpagadecarboxylic acid adamantan-2-ylamide

Adamantan-2-yl-(1-amino-cyclopentylmethyl)-amine
2-Cyclopropylamino-3-methyl-butan-1-ol
1-Cyclopropyl-1-(1-hydroxymethyl-2-methyl-propyl)-3-(2-trifluoromethyl-phenyl)-urea
Cyclopropyl-cyclopropylamino-acetonitrile

Cyclopropyl-cyclopropylamino-acetic acid
2-Cyclopropyl-2-cyclopropylamino-ethanol
1-Cyclopropyl-1-(1-cyclopropyl-2-hydroxy-ethyl)-3-(2-trifluoromethyl-phenyl) -urea
2-Cyclopropyl-propane-1,2-diamine
N'-Adamantan-2-yl-2-cyclopropyl-propane-1,2-diamine

1,N'-Dicyclopropyl-ethane-1,2-diamine
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(HbHSDI ). Li kewi se an object of the invention are
phar maceuti cal conpositions conprising a conpound of

wo b@shes7stil a | as descri bed above and a t her apeCI/ERZN07/§60667

inert carrier. A further prefe éed enbodi nent of the
present |nvent|on |s the use of~ a conpound of the

abo e for th [ e aration of
R@ q%gﬁgn s %E gdﬂﬁbﬁ?m’ :%g% y axi s of
dlabetes obeS|ty, eatlng di sorders, dyslipidem ae and
A/ Berit @nsydepropdrd-ysiaipagpJarpinefashyleiniog-adheanea-lol a
conpound according to fornmula | as described above for

1e) AL @Pahdid-2nyab L 6@pBRingnd)0ldahh@tdnt £3f ment and
Ero%hy?%xrs of dra M?ggﬁnge II) Aafurther obj ect of

resent nt i und accgor di
i PR el B ket Ao gy BT ester
according to any one of the described processes. Al so
dnAdbhavtn-@fyl 2heninevadiroethylsbwetyrmtilod f or t he
treatnment and prophyl axis of diabetes, obesity, eating

QI” Qfa hém-SlYEh bRl %{ﬂf‘ﬁuﬁﬂg 1Y RGRAGNST on,  whi ch

conprises a Istering an effective anount of
gonpo %ﬁ of fornula | as described above.
ﬁ%ﬁt@%ﬁﬁ 1yt e @dNe s a method for the treatnent
and prophyl axis of diabetes Type Il, which nethod

CEJZ})HZLL(8@Meﬂﬁjrm2nh&hﬁahﬁhg)—aﬁtyﬁlﬁlﬁiﬁﬁl—h&ﬁna&mumtolOf a
conmpound according to fornula | as described above.

B R A R T hummn |1 bet a: HSD

gtein was cloned into the expression vector pcDNA3
5 St rldicedeniepyl-rrapanecbistianige (for details see Al ex
Odermatt et al.; J Biol Chem, 1999, Vol. 274, I|ssue

HO.ARBABEM2BYILON® Drdpgaabsieahhinexpr ess the
protein in H K293%%§fu@ K%%CIﬁUnberlrcﬁt 1573,

crlbed ., Russell, WC.,
2; VﬂomﬁpwaﬁTgyggygygdﬁﬁ°$¥$8?%%tantne 48h after
transfection cells were washed
N°-Cyclopropyl-2-methyl-propane-1,2-diamine

(E/Z)-4-(2-Cyclopropylamino-2-methyl-propylamino)-adamantan-1-ol
N'-Adamantan-2-yl-N°-cyclopropyl-2-methyl-propane-1,2-diamine
2-Cyclopropyl-2-cyclopropylamino-propionitrile
2,N*-Dicyclopropyl-propane-1,2-diamine
(E/Z)-4-(2-Cyclopropyl-2-cyclopropylamino-propylamino)-adamantan-1-ol
1-Aminomethyl-cyclopentylamine
(E/Z)-4-[(1-Amino-cyclopentylmethyl)-amino]-adamantan-1-ol
a-Amino-a-cyclopropyl-cyclopropaneacetonitrile
1,1-Dicyclopropyl-ethane-1,2-diamine

(E/Z)-4-(2-Amino-2,2-dicyclopropyl-ethylamino)-adamantan-1-ol



twice with ice-cold PBS (Phsophate buffered Saline).
To 1 volune of cell suspension in PBS 2 vol unes of
WO c@som788 | ysis buffer (500M Tris; pH7.5; | Vi BEDITAP2007/060667

100 NaCl ) were added. The qp&}g were |ysed by
Pot t er - honogeni zation (20 strokes). The resulting

enal e.was .soeni gated. wi t. a thp sonicator (10%
2B 3 s BBl R tirbinPu g By S S e pesd
centrifugation (1 Omn x 900Qy; 4C). The m crosonm
1 1Geloporpsasineoiytleperaendsyrbantitigh speed centri fugati on
(60 mn x 110'00Qg). The resulting pellet was
Eﬁﬁ%ﬁﬂ@rﬁ% L&;J&lﬁ@swgﬁ/dfagféﬁraﬁq%w Tris pH 7.5; 1M

DTA; 10% G ycerol) and the centrifugati on was

a .. The resul ti el.l et. contai ning. the
T ok ot bBe B SR I S et or age
buffer and aliquots were kept frozen in |iquid
BiAmingerthyhili benugd epipcEetieBatlaroimeof st abl e cel |l |ines
expressing |l beta-HSDI: The sane construct used for

HE2DSL SO ARRL SIREA Afer RUTBN hEREH 2 R0 2 38Rk ol

used to establish ce I nes ‘stably expressing t
protein. Briefly, (HEK293) cells were transfected with
fMbet a- HSDI construct using the |ipofectanine reagent
(G bco BRL) according to the manufacturer's

(BYg) gL i AaninoTndardaysmadhigrantinapasdaedrtan 1 -ajenet i ci n
selection (0.8 ng/mM)was initiated and several stable
cl ones were isolated. One clone was further used for
phar macol ogi cal characterizati on. M crosone Assay

M crosonmes i sol at.ed fro K293 .cells. transiently .. )
o SECT Pt Rt pl o Rty FBista (€S Mapslyiggtly active
veiseinkdene atigbed objas sbhe barfehdon.( 100 mM Nad ; | M EDTA,

I MM EGTA;, I mM Mg ; 250 nM Sucrose; 20 nM Tris pH 7. 4,
Cbrt%fone

0- 2 M and. NADPH | t oget her Wt
o AT o BB o R s DB torL O e R ARGS £8P pbags for the
fieparadibn bﬂﬁigg%hﬂneﬂts &or tB ﬁrdﬂh@%&ﬁ &g& _tH@@ﬁdf?]ﬂlﬁhﬁdzs Byhich are caused
eat | to . n.) an ition |
Db See e sl | e P cisredpiitdehfrogenase!
QGawbHssalh. produced in this assay was determ ned using a
commercially avail abl e, ELI SA-based Corti sol -detection

Ki t £%L2istribu ed yAss%é.Deslég, I nc. .llnhibitors ..
wer el ERYIE AT 8Pieo) U Y A9 AreRrirmcEical eongpositjpas comprising a
Q(Qﬂf@lﬂ{d SHth@foraful hisclesdrived RbOGUGHI a0Re@betRENY St WA fer.
50% r educed.

A further preferred embodiment of the present invention is the use of a compound
of the formula I as described above for the preparation of medicaments for the treatment

and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and hypertension.

Particularly preferred is the use of a compound according to formula I as described
above for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type L.

A further object of the present invention comprises a compound according to
formula I as described above, when manufactured according to any one of the described

Processes.
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In this test preferred conpounds as descri bed above
have |1 C50 val ues bel ow 1000 nM nore preferred

w@eorpowtes have | C50 val ues bel ow 100 nM  Most PCT/EP2007/060667

preferred conpounds have | C50 A@nl ues bel ow 1OnNM
Cel | uI ar Assay To neasure the fect of inhibitors in

inta 93 cel.l s. sta XL e
| bt ao et ReLIRE eI Tisd R FORD SRRl RRab B prhytaxis o
ﬁialattes obesi kih Hlsbﬁiers dilipideorise awchypbrterision, aheth method

& :

Corti. dded th l1s. Aft 0 f .
FRRLAEE Ramiterdc sTeatuited el nsepRarad BEiPrmaR o described

medieum was renoved and the conversion from Corti sone
to Cortisol was nmeasured using a comercially

avai | LI SA kit. (D strjbuted by Assay

e, b &tedair pestidis hQeThod BRURremetat 2083 They fgiaberes Tyve

Hewhﬁﬁeﬂétabcﬂ &’(&npﬁsfé@ @@Jﬂﬁdﬁsﬁ@tﬁr}zg zlhilﬂeffeﬁti&rdm@glliht@f ﬁfcbﬁlpbﬂﬁd according
In the foll owmng table: These

%@EW \?IQSCB‘E%‘E\A@CB’Fal ned by using the foregoing

test. Conpounds as descri bed above have | C50val ues of

0.01 nMto 5000 nM preferred conpounds have | C50
values of 0.01 nMto 100 nM More preferred conpounds

have | C5Cval ues bel ow 10 pM 1;’he ounds of formula
| and their pharmaceuti caf‘%%@é%‘r%l e salts and
esters can be used as nedi canments (e.g. in the form of

Phassiraceptdssiah apd ppambP urdie)ion:The phar maceuti cal
preparations can be adm ni ster ed internally, such as

gflé@lcb\f\hﬁ( ¢ d(!l,lll tl](ifh ﬁu%}a}’l ﬁgb?t %i)Ee?no%ta? d}ot %Qliﬁ{osthe expression
ragees, % eI a I'n capsu lﬂ]tl ons,
eeutdrslbcd)NAbr(Sﬁmgma)s [ ']Eh]s ronsnasalfoy derilg seel Alek ixelmnmet al.; ] Biol

na ),.or re I .g. in.the form of .
CheBonReoy PLey T leadrE P e riin i btpp TemSEl fmsgss the protein
_bﬁHEf(fZ%:t&ld (pacentumhbey,, C%UQE7£Siei;dﬂﬂ)_EdlmlGﬁnga&f, IFyL..Bmiley, J., Russell,

r eno int orm of_.injection .

LB LY ERE) s THE 7B BB ARS s BF e A st sty cells were washed

phia¢ mﬁelu@ colal H’B/S aasephablbafferitsaliad Test eslsnadt d@ﬂ suspension in
roces edvvl{/ %; gg IIylnert |nor ani ¢

@%ém g ol iertceldk kypis PHEer 0t i PBY7-% dBIA I TAT 100mM NaCl)

ert &llctl ahetslls QEI@Q?@@ l?nﬁoﬁ&[%rﬂ&éeﬂz'aﬁoﬁ P Wr6es). The resulting

Lactose, corn starch erivatives thereof, talc

BOBRETS At ORI t&sscéll@torc(dﬁ%@ut@%& $pec) and cleared by a
RXAREE cerfifugation (10min x 9000g; 4°C). The microsomal fraction was collected by

a high speed centrifugation (60 min x 110°000g). The resulting pellet was resuspended in
storage buffer (20mM Tris pH 7.5; 1 mM EDTA; 10% Glycerol) and the centrifugation was
repeated. The resulting pellet containing the microsomal fraction was again taken up into

storage buffer and aliquots were kept frozen in liquid Nitrogen until use.

Generation of stable cell lines expressing 11beta-HSD1:

The same construct used for transient expression of human 11beta-HSD1 was also used to
establish cell lines stably expressing the protein. Briefly, (HEK293) cells were transfected
with 11beta-HSD1 construct using the lipofectamine reagent (Gibco BRL) according to the

manufacturer’s instruction. Two days after transfection, geneticin selection (0.8 mg/ml)
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such adjuvants for tablets, dragees and hard gelatin
capsul es. Suitable adjuvants for soft gelatin

weapsukass are, for exanple, vegetable oils, We&EEP2007/060667

fats, sem -solid substances ang,liquid polyols, etc.

Suitable adjuvants for the production of solutions and

% § 1at%(riednd sev rai(am%ie tlf)rvlev%t %Efe ol]a%g g)nesgclgeh%vga(s)%efther used for

T sugar, ucose, ta ad] uvan

phmﬁﬁtobgmﬂamukmmnsuame for exanple, water, alcohols,

pol yol s, glycerol, vegetable oils, etc. Suitable

adj uvants for suppositories are, for exanple, natura

or hardened oils, waxes, fats, sem-solid or liquid

pol yol s, etc. Moreover, the pharnaceutical preparations

SHEcrosant Asday pr eservati ves, solubilizers,

viscosity-increasing subst ances, stabilizers, wetting

FED e I R Eh 1R ABRl AN ke f8) QRALRY humay beta-HSDI (for
avorant S, csal'ts for var iC %ressu

Bethilesee, abomsk wege agebitsd an aaswltmffeda(ma)(s thNka; amnMI EDTA; ImM

BT MR e BN o tth Mo T gEh oy plizgne 50-200mM and

SNl rldﬁ\/[))fogfetbfemna diffaRdt ¢diremtryions WACRUSUbSANLYS. After 60 min. of

acc lts can be used for the prop axi a9 ..
BB GHiA TC S P 1 R Oyt 4 SO b aws) ahd by addition of
die&hﬁib@t&r Uaﬁié@bxél@hé ur ﬁl\/@mﬂh@aﬁlbuﬁﬂthCbMS@laﬂiﬂoﬂ@ced in this assay was
i sorders and obesity. The dos? can va
3?%@@6 AndSHBl 12, SMIBEGREE, Y Pley ¢ SHINDIRE rfsol-detection kit

lﬁgtriﬂu@éd%y ASGHDESARMHS). IRhIBAER vRAE L F5t&Hze8 3% @heit ITS0 values, e.g.
g@nera i'n the case of oral administration a daily

capeensRtianaliyhioh thgpiodudengf atsokyaniey redsicerht |
preferably about 0.5 ng to 4 ng per kg body wei ght

(e afs té%p?%fe@&pc&ﬁ pO@IdsPRI &9Mbed Hbbi @ @8vd D values below 1000 nM;
preferably 1-3 individual doses, which can consist,

more piektipidecongroune hawenh 58 rvsluse belowhi@dindMpost preferred compounds

ARRITEBH LALE bdldw AN, however, be clear that the upper
[tTmt given above can be exceeded when this is shown

to be indicated. The invention is illustrated
herei nafter by Exanples, which have no limting
character. Exanples

Cellular Assay

To measure the effect of inhibitors in intact cells HEK293 cells stably expressing human
11beta-HSD1 (see above) were cultivated in 96 well plates in DMEM. First inhibitors and
60 min later Cortisone was added to the cells. After 60 min of incubation at 37°C in a 5%
CO2 atmosphere part of the medium was removed and the conversion from Cortisone to
Cortisol was measured using a commercially available ELISA kit (Distributed by Assay

Design, Inc.).

Results obtained in the microsome assay using representative compounds of the

invention as the test compounds are shown in the following table:

Compound h 11-beta-HSD 1
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General Remarks (E/ Z)-Stereochem stry in
5- hydr oxy- 2- am no- adamant ane derivatives: Assi gnnment

W@R00§/)67s8 er eocheni stry at the PCT/EP2007/060667

2- am no- 5- hydr oxyadamant ane p ion was confirnmed by
an X-ray structure of 4- cyclop pyI 1- [(B)

-5- hydr oxY adamantan—2 yl J 34 et ||y| ' mdazoldin
2-one (|[Exanple 71) and, as a consequence, (%ngﬁr its
di rect |precursor 4-cyc|opropy| 1-

[ (E) - 5-hydr oxy-Edammpat@n- 2-yl ] 1 4- met hyl -i mi d@zol i di n-2
-one (exanple 69). Al other agsi gnments of (E) and

(2) stereechem-—stry WoIe done—in—analoegy—wththese

exanpl es. A55|dﬁﬁgﬁ#% re based on the folp%ﬂﬁng

fi ndi ngs—3H—buri+hrg-chronatographical—separations—of
(2) and (E) i mi HS & nones, 1 he (2) isoner” el uted

fl r st e thn | nce Nl ar ~cAaMmMonant faoll owwod hvy the ()
. ~J LA ™S LI E=E>] PUI AT \IU"PU"\I"‘- ] LB AN EAYA'AL AV | IJ LA ™S \ I_l

-isoner as the nore polar conmponent; 2) the (Z)

derivative was always |ess active in the biological in
vitr mhas saylltt har Hebie o fajned & iugiak iﬂvefomg@m’.g)te@ﬂ Cayipounds as

%gsglf' T V% %&S«HE-? (g‘(?ﬁ er egﬁ@?mgf %()(988@@?3)§%F§ C?IBPOUHC{HMVG ICso

ah6&l ofloe 1N ftd YOU A, Otsie pFeférididdonf @S hSve IEhEFaRues below 10 nM.
given i ndi cate that enantioners have been separat ed.

in thos cas ol ut e stereochem st as
oS e & BT LHRLP P B grreg Wil B e piablt stifand esters
tarfstaisei b diredicXine s PeAZ thd fo&ndjfw@lﬁn@acem&ag@barau@ﬁ@ The
Step Al (3 Adamant an yl - 1-benzy i do), -ace

ale%ralaé%tﬁw E§P9éﬁt1‘2ls,&6%ﬂ?ﬁﬁflwm§t§rﬁé;}%ﬁ‘éﬂa Y>elsas Oraﬁv (e.g. in the form

3f1t31§l%t31€(5a5ed tﬁEl@@ cfhragé& %am%ggﬁg%gﬁﬁ%@sgg% &ﬂwgi)@lgs tfulsions or

wﬁﬁw@bmwﬂwag{ igphe %@rfszammw & irectallyi (6 geltnﬁw form of
ﬁﬁip%&tc(r?&)? TBWe e, rtﬁe Qcﬂlﬁﬁﬁdu\é%n c£‘n Ql?é Bé Ht‘f&te%tﬂl%ntil%such as

under” argon and stirred hour s.
mmmusgslsrlpmewr@mrwelymg lflélamf@aim ofh@e¢té>eacsphmnﬁai xture
was concentrated in vacuo and the residue mas

trit Wl@&ﬁg Mt o? ﬁ?i'ﬁﬂ@asl ilﬁpth%@hgﬁﬁacgﬁt‘?cah E%Bﬁ: salts and esters

suspen5|on was [tered and th [1d was
vackeoproeesggdweith Bh@.’dammcaw mex] mp@nwwmrgnrneq ahyvants for the

{)%ﬂ&ﬂ @fﬂgﬁle@i %ltede[%lglrs, ét’ggé%s 75 ha&@efaﬁﬁcgpsuﬁez.l Lgctose, corn

btarsti anmrelatieatives @rllepeef banzydaric a@d @ir ity darltse'tmmfalz@ﬂls:egr fon ﬁxalmple, as
- . - t

gucpe ?“("2% W4 t)aB dr&g?e?n é%}éllrg%lagl%g}:ap%‘fe%? ¢ acid ethy

SSO
Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes,

fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example, water,

polyols, saccharose, invert sugar, glucose, etc.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,

glycerol, vegetable oils, etc.

Suitable adjuvants for suppositories are, for example, natural or hardened oils,

waxes, fats, semi-solid or liquid polyols, etc.
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DCM (5 nmL) and toluene (5 nL) under argon and cool ed
to -78C. Diisobutylal um niumhydride ( 1M solution in

wO@aME/046746 nl) was added drop by drop over 5 nMPOIIER®07/060667

and the mxture was allowed to-stir at -78 OC for 30
m nutes. The cooling bath was ? noved and after 10
g]f ngfa/ﬁoé%olygr,?hei %gag’{tn&?nerhst{)yadllxﬁrﬁgatrau 113 cq%c%r% I)Iregéré]w(a?]%ﬁ!sf 15][)111zers,
mﬂsc)osnmn&rmsmtgunbstwam, evabﬂaertsexdetmng hgenld, emafsidfiem, twietaners,
d t he,conbi ne o ani c tracts were
AP AR RSP S e T PSR Sisrie BRAGE kil agents or
2096xkants, 3erkcdn fl6d cntiihRUll @thedtbripratitalyanakiableis@bstances.
separated. The or gani c solution was dried with sodium
sul fate, f Iter and eva ated to
o bl SR ARy ARG it ol farthul LR eir
pﬁirﬂglcalt@aﬂ)da@@;italﬁlﬁ sdB%h Oe BOOD B thel prapleil@igandireatment of
B Bl ARG 35 7Bt Bl Mg disorders
hncﬁ@l&d@ﬁﬁm d%ségle @n PERZY lvide 13n#d Hadwidl; bMdodeseObe RN the

as, a white solid (276 . M5 (El): 308.2 (M
B@é%lpaé regpuirements 1r(1 each prg?'zmular cas(.e I?’l general, in the ce)Lse of oral

hdAdRaBRbLAR-dilY HOs%g@bﬂf db‘ii)'uﬂ(') 21y M(ﬂ)ﬁ% per Bs B MM Grel Pefbrably

azol - 2- oneStep %lf Adamant an- 2-yl -
gbqyys 0 g 14 wgﬂﬁr gbody erighy (c.gabadtd08 b RPN b divided into
gfyféa tl%rﬂnﬁlwd’fﬁisd@sk@g NHEHcnoRGE Rﬁ%xirﬁpl@x(?'mé %mile amounts,

tep Al from2-a amantyl | socyanat e % m;i
g be appirpyriae.altivalbl l‘g)wever, be clear that the upper limit given above can be

d et hyl t 575
R TR I P S
( MHt) Step B]

| - Adafheiraentionyis ilBispytied diereimfigt eEkgrnples, sehdihHyare goilimiting
YASIiEN % one This material was obtained in analogy to
exanpl é step B] from (3-adanmantan-2-yl-1pyridin-

2-yl met hyI urei do) -acetic acid ethyl ester (350 np)

by treatnment with diisobutyEstmpieni um hydride (1.13 nL
of a IMsolution in DCM. Purification of the crude
materi al was done by flash chromatography using a
gradient of 20%to 80% ethyl acetate in heptane,

E;gh% %QXSS% nmet hanol in ethyl acetate and 5%
anol 1 n ethyl

(E/Z)-Stereochemistry in 5-hydroxy-2-amino-adamantane derivatives: Assignment of (E)
stereochemistry at the 2-amino-5-hydroxyadamantane portion was confirmed by an X-ray
structure of 4-cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-3,4-dimethyl-imidazolidin-
2-one (Example 71) and, as a consequence, also for its direct precursor 4-cyclopropyl-1-
[(E)-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one (example 69). All other
assignments of (E) and (Z) stereochemistry were done in analogy with these examples.
Assignments were based on the following findings: 1) During chromatographical
separations of (Z) and (E) imidazolidinones, the (Z) isomer eluted first as the less polar
component, followed by the (E)-isomer as the more polar component; 2) the (Z)
derivative was always less active in the biological in vitro assay than the (E) derivative and

3) X-ray confirmed the (E) stereochemistry for examples 71 and 69.
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acetate containing 0.5% NHAOH as el uents.
| - Adamant an- 2-yl - 3- pyri di n-2-yl net hyl -1, 3-

waledogaacss mi dazol - 2- one was obt ai ned as a | i gheCyePr100%060667

solid (73 ng). M5 (El): 3091 . Exanpl e 3:
| - Adamant an- 2-yl - 3-i sopr opyl - henyl -1, 3-di hydro-imd

RS caf BTy ’é\lefﬁosdsmboyff A poduy BRRyPdp figal products
wber grenhiyldicettat enhngomers drvcbeenagpandsedibhedeven in those cases,

Mltﬂgyteltegd‘f@ﬁﬁg@); ﬁis]usu )ﬁlﬂzeﬁ‘]as p@l‘éﬂ‘t&nﬁ% nt yl

I socyanat e i sopropyl am no- phenyl - acetic
acid nethyl ester (585 ng, CAS 78907-08-1, made from
met hyl - a- bronophenyl acetic acid and isopropyl am ne
according to J. Chem Soc. Perkin Trans. 1, 22, 1993,
BX6idpl@772) W th t-Adaimahtaavi-nig3-ertiyl-1 Badih@dio-imidazol-2-one
puri fication was achieved by flash chromatography

a gradi ent (3Q£da]nQar¥tgn—§gr%l%el?t\éylfl—l?r%%%? geuc acfglee%ﬁlgﬁer

as aﬁ el uent.
3- Adamant an- 2-yl -1 -i sopr opyl - ur ei do) - phenyl -acetic

diddmpatyirydocksiate (Gleds” 1dBP dit e thads fran) 2-ghtingaskhmetane according to

Fl_ng\ z 'alqecﬁ %H@B (1»@942&3)’ 453% rﬁg)( Mﬁl'&oﬂmercﬁl Qvar%]glljle benzylammo—

3¢51ic ael a o arﬁstqrr{?gz g}gi grerre?cf ég Vﬁ%ﬁ’t %p ute etﬁer 25 mL) unrger argon and
étﬁ*réiﬂ& rrahﬁoamz Bomis A <bloalpssqpydipitit€ivaoforipbé Mile-rageibh enixture was

but vl al.unj hy
el TBai) o Sh M hidid S5 oty TN ARRGRCO b5 Rone hour
Tbe mpeltsmmvaastﬁierdﬂe@dtbd sohat eas dried iAlva@rortatgived Byadamantan-2-yl-1-
| ti
RS SRR Lt g A SR

and toluene (3 nL) under argon and treated wi th sodi um
di hydri do- bi s-(2- net hoxyet hoxy) -al um nate

(Red-Al (tm), 3.5 Min toluene, 0.09 nL.) at -78 OC
Bfcp®] addition of-Adh@an@ducilirgbagsht 3-dikalrotinidizel-Dase
stirred at -78C for 30 minutes and was then allowed to

I o _00C. Th ac Xt UE wWith M, .
E%{*g]%@f‘%%ggé i—lljgnex{ 1Ie1cF g eHC A4 C.ICF etwal 68?7%% g) vtvar?e(,ﬂssl)lved in dry
peM €2l milntod 26 wen4di> I(lQBunﬁ@y atg@ntaad noq’nlgd to i8I Digssbutytaluminium

H{r]dricfée( 1 MB&uaaN %PE@ZM” 1’%6%19) Was RRY lél?@ﬁ I’Mll)tﬁell\g"g1nutes and the
extracted wt %ﬂqacet at e. he ‘or

WA uEsprdowed t%ﬁgr@w fier BY PHButey rTlhééIO g aﬁlasz?moved and

afte 10 minutes, the reaction mixture was quenched by addition of aqueous potassium
sodium tartrate solution (1M, 15 mL). The mixture was extracted with chloroform twice
and the combined organic extracts were washed with brine. The combined organic layers
were shaken with 25% HCI (30 mL) for 5 minutes and the layers were separated. The
organic solution was dried with sodium sulfate, filtered and evaporated to give a crude
product that was purified by flash chromatography using a gradient of 20% to 80% ethyl
acetate in heptane as an eluent. The fractions containing the product were combined and
evaporated to give 1-adamantan-2-yl-3-benzyl-1,3-dihydro-imidazol-2-one as a white solid
(276 mg). MS (EI): 308.2 (M").

Example 2: 1-Adamantan-2-yl-3-pyridin-2-ylmethyl-1,3-dihydro-imidazol-2-

one
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evaporated to give a crude product. This material was
subjected to flash chronmat ography using a gradi ent of

waoso467880 et hyl acetate in heptane followed bPCEEP2007/060667

second fl ash chromat ography us%%g DCM and by DCM CH
3CN 9:1 as el uents Th| S procedure provided

- adamant an- 2- yl r.opyl hen a

gt-egi%gne (116 ng)(?) Ad CP IP & ]ﬁ pl'? r1(§1 LZ—y V\%let%lz retlcﬂog 182 % acid ethyl
ektwired materi al

| - adamant an- 2-yl - 3-i sopropyl - 4- phenyl -1,

FhRY A Od Wad 8Bt med iR Hﬁal&‘@ﬁto%%lﬁ Rads t@}? 'ﬁ%rﬂ@ﬂ@ﬁmaré{txl isocyanate

onponent, (col or| ess oi
? A %pqnél cg}mmeraalyavaﬂable (pyrufrg 2- ylmethyEammo acetic aci 2hyl ester

57Adﬁ%’9‘533ta&igh2yaﬂlow3p(ﬁskd’ék OF80aRY). ME [@senygy2.1 (8 hydro-im
i dazol - 2-one Step Al Cycl opropyl am no- phenyl -acetic
acid nethyl ester In analogy to a procedure outlined
in J. Chem Soc. Perkin Trans. 1, 22, 1993, 2761-2772,
@ﬁls a- bronophenyl acetic acid (2. 0 g) was di ssol ved
S‘ifrp CN and cool-ddamen@oC-y3- 15- %Ylﬁxﬁlﬂldeﬁ giky iro-mydazol-2-
bhis solution was added triethylamne (1.7 niL)
dropwi se and the m xture was stirred for 30 m nutes. A

Jution of C r.opyl am ne in CH3CN dded
ihs puteral yas o r@ﬁéﬁl agplagyfQrexamplsd> Eep P m??r qadimantan-2-y1-1-
pymimmuﬁdleﬂml uZeibl®)uacetic Adie ethiykéstor €3 Mﬁgpb)ufreﬂn’ieﬂt Wwith
gltmﬁ)/b Clél%q é}%lzrtnqyﬁ%ﬁe I\NB mLN?rCI ll\/‘fl sc\)Ng Xrtl 1rna18¢§/5 eignunp cagﬁn 8f the

gani¢ 9 S separa
V\uuclh nmtcfrméwasjdqn@cbytﬂmh Chlw:m(t:e!granl@y evEpogratiedt of X986 to 80% ethyl

5&%9%%e%ﬂb€v¥:@g¥ E(Y &Etﬁ%ﬁ‘ol‘iﬂ E’&ﬁ&% to %%éﬂﬁéﬂb@ in ethyl

acet at
aqekRe C%@pmgéw% P& @ﬁ%luglaﬁtlaﬁﬁ@rﬁ@ltﬁmré %r%medlnx%esﬂ@eth‘/l 1,3-

amFioBsl d vl 2eyRNeLsbeAnddasdi 118t yellow solid (73 mg). MS (EI): 309.1 (M").
cycl opropyl am no- phenyl -acetic acid nethyl ester as a

light yellowliquid (1.74 g). M5 (ESI): 206.0 (MH)

. Step B]

( 3- Adamant an- 2-yl - | -cycl opropyl - ur ei do) - phenyl -acetic

Exdmdpledt hyl est el-Aflhingntmat 2y 2tisopeepybtphiengld],3 nlihydro-imidazol-2-
al ogy to exanple 3, step Al from 2-adanmantyl

I socyanate (500 ng) and cycl opr opyl am no- phenyl -acetic

acid nethyl ester 1&579 . 3 Adanmant an- - o

2Ry\d| opropy! - ur'er %’«)marﬁwéﬁyw lalé‘étrPEYlalHF‘éo?fﬂgﬁwl'aé@tCé‘Pd methyl

wa& obt ai ned as a colorless gum

This material was obtained in analogy to example 1, step A] from 2-adamantyl isocyanate
(500 mg) and isopropylamino-phenyl-acetic acid methyl ester (585 mg, CAS 78907-08-1,
made from methyl-a-bromophenyl acetic acid and isopropyl amine according to J. Chem.
Soc. Perkin Trans. 1, 22, 1993, 2761-2772) with the following modification: purification
was achieved by flash chromatography using a gradient of 10 to 50% ethyl acetate in
heptane as an eluent. (3-Adamantan-2-yl-1-isopropyl-ureido)-phenyl-acetic acid methyl
ester was obtained as a light yellow liquid (948 mg). MS (EI): 385.2 (M+H").

Step B] 1-Adamantan-2-yl-3-isopropyl-4-phenyl-1,3-dihydro-

imidazol-2-one
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(396 ng). Ms (El'): 383.3 (MtH +) . Step (
| - Adamant an- 2-yl - 3- cycl opr opyl - 4- phenyl -1, 3-di hydro-i m

W0 d@soke752- one This material was obtained i n apel/@B3007/660667

exanple 1, step B] from
(3- adanantan 2 yI-IcycIopropy1 ureido) phenyl acetic

irg {Ihéso t ea naerrrll ai &36 S%a%l[]a %‘129 (ygqg}io%napyl fure1 *]/P flceUc acid
m@tl@d:m)tera/ndl dm@butyl—aﬂ]hmmlum hydride as described in example 1, step B] did not
‘fo‘égélm{h%%I%néﬂon?bf%(&élégﬁé@%lter@ Qshl%fﬁﬁltwél% 3(3dzld|3}fﬂf1&n fk/lcsjl—

azol - 2- one was obt ai ned col orl ess gum

pepiepylzegide) pipenyl: ac@(caqﬁ;ir @eg}yl ester (200 mg) was é1ssolvr£% in DCM (3mL)
hndﬂdﬁmet(am@ -Wldesa %‘gf hePirefyd wih sedithi@hpdmieby! 3= 1,

SIS A T Ry o2 Ay 9 e 08 - Zﬁetch;ﬂfter addition

eﬁﬂhe trediizing agaﬂltetheahmmﬁs wabstaraied -787Canab@ayndtes axdangsl then

HigRlseB bl pﬂ&ia}a{) Y Rl s LRI i AGSH 6o sodium

mr@me selution (Yf mL.3an ﬂmncpoph@lnyw) 2390 E6i(25 ad) @ow@mmg a small
%%Bﬁﬁt &fqgéﬁ) ek Q?uetogs Iﬁﬁtﬁﬁhﬁﬁrs‘éﬁyratgé w1t%Q‘@gCl ahf@¥dPacted with ethyl

10126) and cycl opropyl am
8PS a}héwweﬁ lﬁiser(V@SfS(rmt%f %E@W rlsg oyermiAQ and

eﬁifpafatcaﬁto ivel Qdrtidy glodawe. Thig uh der( 274s ihjectddo(flash thromatography
ES R AR RC AT RPE S pts i heripr (Rped by paesead fieh
ylhrpmamaplw woigdD Gt dnd bydaCht/ CIHhCH Srhbedualts. Whs procedure provided

g—qggrhgﬁgn— Ny181 ?sbe%glt 5. p?ﬁl@gmn? a%ohcghg B, Alioht P mg) as the major

amant y "i'so¢

pyacluepwieqigasahe desired martfurml éﬁéh@ﬁ}’}‘la)l Zadet-iseprpyd4 whemyH1,3-
&fh &fo- ﬁﬁ&ﬂzd@)one(vgzs obtamed as the minor component (colorless oil, 14 mg). MS

gnant% % yl -1 -cycl opr opyl - ur ei do) -6% fluoro-p enyl)

< @tild nmet hyl ester was obtalned as a white foam

(880 ng). M5 (ISP): 401.5 (M#) .Step C
| - Adamant an- 2-yl - 3-cycl opropyl - 4-(3-fl uoro-phenyl)-1,3
- dihydro -imdazol- 2-one This material was obtained

gga,ﬁ]glgl 40y 1O exp Bﬁlaﬁtanﬁ-gﬁf-_%}c1£§1%5y1-4-pheny1-1,3-dihydro-imidazol-

amant an- 2- y cycl opropy
o8 do) - ( 3- fluoro phenyl )-acetic acid nethyl ester
(520 ng) by treatnent

Step A] Cyclopropylamino-phenyl-acetic acid methyl ester

In analogy to a procedure outlined in J. Chem. Soc. Perkin Trans. 1, 22, 1993, 2761-2772,
methyl-a-bromophenylacetic acid (2.0 g) was dissolved in CH3CN and cooled to 0°C by
means of an ice bath. To this solution was added triethylamine (1.7 mL) dropwise and the
mixture was stirred for 30 minutes. A solution of cyclopropylamine in CH3CN was then
added dropwise at 0°C over 5 minutes and stirring was continued for 2 hours. The mixture
was poured into ice/water, saturated with NaCl and extracted with ethyl acetate. The
organic layer was separated, washed with brine, dried over Na,SO, and evaporated. The
residue was purified by flash chromatography, eluting with a gradient of ethyl acetate in
heptane (0 to 50% ethyl acetate). Fractions containing the product were combined and
evaporated to give cyclopropylamino-phenyl-acetic acid methyl ester as a light yellow
liquid (1.74 g). MS (ESD): 206.0 (MH").
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with diisobutylalum niumhydride (1.56 nL of a IM
solution in Exmm and cone. HO . 1-

w\dasani7am- 2- yl - 3- cycl opr opyl - 4- ( 3- f | uor o- phenp€I/EP2087/650667

i hydro-i m dazol - 2- one was obtaéged as a colorless gum
(199 ng). MS (EI): 352.2 (M) Exanpl e 6:

rgi rmant an- 2-yl 3= A%V o (%%T %p)X 1- cycf%%p‘% ure1d(¥) phe’ngl' acelag acid

dazol - 2-o0
Oediybpstopyl ani no- pyrldln 2-yl-acetic acid nethyl ester
This material was obtained in analogy to exanple 4,

$hE Qna%rleﬁ R/\%Erbﬁt'aﬁ{eﬁrﬁ@ aRAb4 réx%nﬂe@‘: ﬁ%ﬂ) Q] %WZ%EIBXIIH?'I isocyanate
giber CAS 52458-81-8, nmde brom nati o

i zy PREOFYaEIAQ: Pae%ﬁﬁ‘iﬂc aé@tl@?thﬁlcféw &$7r?gm§50 (3-Adamantan-
aln éﬂ?eldpﬁipyl bidod Qhenyl1letid &id BikA6) eadtdvas obtained as a colorless gum

g%%IB%r ﬂbﬁg g@f%éun)zt§| acetic acid nethyl ester

as a light yellow liquid (515 ng). M5 (ESI): 206.9
(M#+) . Step B]
( 3- Adamant an- 2-yl - | -cycl opropyl -urei do) - pyri di n-2-yl -

icg aci d et hy]_agsh8htah - |VRSh Q- @ I-
gﬁgfggy to exanple%§,§é?e ﬁlﬁg%%ﬂ¥gﬁ%daﬁé%g 3Qﬁgﬂh81ﬁmﬁuo

t¥¥€yanate (715 ny) and

cycl opropyl am no-pyridi n-2-yl -acetic acid nmethyl ester

TBiéOnatrerial wasobtained in analogy to exampl_e 1, step B] from (3-adamantan-2-yl-1-

%?oﬁ?@?—n%}%ﬁgj pf“l Sr{yy GLOp rg& etH\:f]lgel t%g és_t%y(;l/g(? in%\évgi }O/rlga;‘}?ﬁ:e%% with

diisb@ury@)lum[\v@lmmyﬁndewmmﬂal 1M solu@mepl IgLEM) and conc. HCIL. 1-
- | I

AR R o R L b

edlarlesgpumd 4@ eampMs (ED: 3349 (8])-f r om
( 3- adamant an- 2-yl - I cycl opr opyl -
urei do)-pyridin-2-yl-acetic acid nethyl ester (273 ny)
by treat nment mﬁthdiisobutylaluniniun1hydride (0.85 nL
f a I solutlon

an- 2- yl - 98111 nta pyVl £Q c%%/?l?rapﬁl %}@Puoro phenyl)-1,3-

Hﬂﬁdehydhuﬂﬁhomazol 2-one was obtained as a white
solid (50 ng). M5 (El): 336.1 (MH) .
Srepdgmant an- 2-yl C&c‘l(ﬁ%ﬁ{)ﬂ%ﬁw 3- ﬁ’ucpflﬁrﬁlﬁhgr ) Zedttcded 1%@@191 ester

I di ne- 2, 4-di one was obtal ned as a side oduct in

ﬁg?rtlelltgrﬂlal ?Nta(s? obteunednllﬁJ analogy tg)Ee%uzﬁple%l,sgtég Aﬁ m a-bromo-(3-
fluorophenyl)-acetic acid methyl ester (1.0 g, CAS 503541-03-5, made by bromination of
(3-fluoro-phenyl)-acetic acid methyl ester according to Tetrahedron, 58, 2002, 10113-
10126) and cyclopropylamine (347 mg) to give cyclopropylamino-(3-fluoro-phenyl)-acetic
acid methyl ester as a light yellow liquid (627 mg). MS (ESI): 223.9 (MH").

Step B] (3-Adamantan-2-yl-1-cyclopropyl-ureido)-(3-fluoro-phenyl)-

acetic acid methyl ester

This material was obtained in analogy to example 3, step A] from 2-adamantyl isocyanate
(487 mg) and cyclopropylamino-(3-fluoro-phenyl)-acetic acid methyl ester (614 mg). (3-
Adamantan-2-yl-1-cyclopropyl-ureido)-(3-fluoro-phenyl)-acetic acid methyl ester was
obtained as a white foam (880 mg). MS (ISP): 401.5 (MH").
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Exanple 7: | -Adamantan-2-yl-4-tt-butyl -
|, 3-di hydro-i m dazol -2-one Step A]

w@ 3)08244738 Adanant an- 2- yl - ur ei do) - 3, 3- di net hyl - BUL/EP1007/060667

acid nethyl ester L-(+)-N®thyl-%erf-leucinate
hydrochl ori de (564 ng) was disXdlved in abs. DVF and
then N-ethyl-diisopropylamne (0.68 nL) was added drop
by drop. The m xture was allowed to stir for 30
m nutes at RT and then 2-adamantyl isocyanate (500 ny)
Bep Gldded i n onelpérmroRn- Sy 1-iclraBs- L on{leroethoyiar. -
BihgBto-R%idBh1- TR reaction mixture was evaporated to
dryness and resi dual DMF was renoved by co-evaporation
ith tolyene. The residue was purified flash
Lhys raserin et A otlSr iy o el RAHBPL| In B Ko ogapan-2-v1-1-
talgirveyl (ixide 2¢3-fluoro-phenyl)-acetic acid methyl ester (520 mg) by treatment

radamant.an- 2- vl - ur ej < - di methy] -but.yrj Ci
R AORSEEY gt MR 28 LB B Pl Eepn. . 1
ANmnantast2eyd- Bfyclopropyl-4-(3-fluoro-phenyl)-1,3-dihydro-imidazol-2-one was

= A=l 4 Vel (535 g oy I m dazol - 2- one

br?]@gégng?é?ggﬁe%é\élslﬂlo ?g%kjﬂ/ﬁsr}(Eghg%%%Wt% exanple 1,
step B] from (S)-2-(3-adamant an- 2-
yl -urei do) -3, 3-di nethyl -butyric acid nethyl ester (400
ng) by treatnment with diisobutylal um nium hydri de
EladPlewt. of a | M-adhibahen-1-pl-PDOMlomagyleoperididC-yl-1,3-dihydro-

ﬁgl g}zaquggﬁez-yl -4-ferf-butyl -1, 3-di hydro-i m dazol - 2- one
MBS*6btafNed as a white solid (80 ng). Ms (EI): 274.3

él\/H-) . Exanpl e 8: ' o o

tepddmant an- 2- yl Cyclopgopylapinio- pyrlintiZhgdicesid aviddag byl tesn

e Step Al 2-(3-Adamantan-2-yl -ureido)-3-nethyl-butyric

Risn B Was 851afifed ThhSal 5B Bk @hphas st@‘%h‘? fd@foltromo-pyridin-2-yl-
anal ogg1 to gxanﬂ e 7, s%e Al fromD,L-valine me% hyIl)d. |
A< ACH YRR APGY § e (AT T35 SArt T8 ik ERFRtion of pyridine-2-yl-
b&0ic yadate@hyl460r adrding to Tetrahedron, 58, 2002, 10113-10126) and

By OB 52 HL Y SRR LS B B e s
Nght(yEIBNY Jiq@idd 5 BY vig) NS (ES:e)96 8] (MH").

| - Adamant an- 2-yl - 4-i sopropyl -1, 3-di hydro-i m dazol - 2-on

e This material was obtained in anal ogy to exanple 1,

step B] from 2-(3-adanantan-2-yl urei do) -

giegegt] %ln; b\lljvit %/LI C(3§Xagme§1egr?—%l—yl—elggy%f’opgodbgf —uge%o)?gyridin—Z—yl—acetic acid

methyl ester

This material was obtained in analogy to example 3, step A] from 2-adamantyl isocyanate
(715 mg) and cyclopropylamino-pyridin-2-yl-acetic acid methyl ester (370 mg). (3-
Adamantan-2-yl-1-cyclopropyl-ureido)-pyridin-2-yl-acetic acid methyl ester was obtained
as a yellow foam (279 mg). MS (EI): 384.3 (M+H").

Step C] 1-Adamantan-2-yl-3-cyclopropyl-4-pyridin-2-yl-1,3-dihydro-

imidazol-2-one

This material was obtained in analogy to example 1, step B] from (3-adamantan-2-yl-1-

cyclopropyl-ureido)-pyridin-2-yl-acetic acid methyl ester (273 mg) by treatment with
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di i sobutyl al um ni um hydride (1.56 nL of a IMsolution
in DCM and cone. HO . 1-

wdasani7am- 2- yl - 4-1 sopropyl -1, 3-di hydr o-i m dazpCFRPIOE060667

was obtained as a white SO|Id i()7166 ng). M5 (ElI): 260.3
(M+) . Exanple 9:

nt an 2 d
AR g AR (8 g o B IRl YD ERE g B 1
ﬁéafnymtaeszﬂdﬁ Er)mlca)romtlérpyaidlmésyldbi dlhméld) inmdaavhi2eqne was obtained

f phenyl gl yci ne net hyl
ggs(et?lg? i/oglpégg%%r)f%{es (Fg%gﬁggﬁd?% 2- adanmant y|

t 400 I [ 1 lid (852
Iﬁ%o %)r/r}a@g?a(ng%%fs l-cx gpri)%v?lma_!'pyrlu%nﬁ élgll’l’B azo 1c611rrr1]e ZSA? d|10ne was obtained as

h siAd proafiicain-tBisyeaclioP BRPY 66 mgP-ME FSIN:B50 1w (dab). - 2- one

This material was obtained in analogy to exanple 1,

step B] from (3-adamant an-2-yl urei do)- phenyl-acetic
acid nethyl ester (480 ng) by treatnment with

di i sobutyl al um ni um hydride (1.68 nL of a I Msol ution
Exarmelky: and conel-Ad@mangang2-yhd-test-botyl-d,3¢ &0y digyimiNgzol-2-one
(ESI): 295.3 (MH) . Exanple 10:

Bteﬁ%}nant an- 2- y| ¢s4-oL goR@intAinthn-3-ydli di¥ide 03 B A fREH -baeyPiRGcid

%R’ke 4- Adamant an- 2- yl - ur ei do) - 4- et hyl - pent anoi c
acid nethyl ester This material was obtained in
br(al)- ddythyleregxaumgphae Hydrst}dpndxi (5ion @) Lvds elissolned imeibhyIDMF and then

4
SELSMUFGRFL AL L0 o P e gy o
sity)for REMIESES at @@@h@m@}aﬂan@n@gw@]mnate (500 mg) was added in one
oAANBEH-AP w%s ¥buftided QR Yibtid at RTATRY HaBrid i@ Rl wR ePf}forated to

h I l e
grfyégssg}alt Eé%ﬁq &Q&e%glgggg%h? 5& ggap%%%/tmtnowfﬁ(faormene The residue was

yhnﬁkfcﬁé)dﬂh)sh éhfwﬁahy raElG}}ﬂlﬁs&Iﬁ?g)EB% rﬁ&hﬂqdmi byiM esireelué@98 give (S)-2-

tre a i.um h
e SRt ded lgﬁt‘?ﬁYEHﬁ)éﬂ% g g a white
balghMSy@l):622.4¢0M 0l (93 ny). (EI) 274.2 (M+) .

Exanpl e 11:

| - Adamant an- 2-yl - 4- (3-fl uoro-benzyl) -1, 3-di hydro-i m da

zol -2- one

Step B] 1-Adamantan-2-yl-4-tert-butyl-1,3-dihydro-imidazol-2-one

This material was obtained in analogy to example 1, step B] from (S)-2-(3-adamantan-2-
yl-ureido)-3,3-dimethyl-butyric acid methyl ester (400 mg) by treatment with
diisobutylaluminium hydride (1.49 mL of a IM solution in DCM) and conc. HCI. 1-
Adamantan-2-yl-4-tert-butyl-1,3-dihydro-imidazol-2-one was obtained as a white solid
(80 mg). MS (EI): 274.3 (M").

Example 8: 1-Adamantan-2-yl-4-isopropyl-1,3-dihydro-imidazol-2-one
Step A] 2-(3-Adamantan-2-yl-ureido)-3-methyl-butyric acid methyl ester

This material was obtained in analogy to example 7, step A] from D,L-valine methyl ester
hydrochloride (416 mg) and 2-adamantyl isocyanate (400 mg). 2-(3-Adamantan-2-yl-



10

15

20

25

Step Al
(R) - 2- (3- Adanmant an- 2-yl - urei do) - 3- (3-fl uoro- phenyl ) - pr

wopioshi@saci d met hyl ester This material was OPCHEP®A7/060667

in anal ogy to exanple 7, step from
nmet a- f | uor o- Dphenyl al ani ne netNyl ester hydrochloride

3t DO 6P RIS RF A B 9 ;s . i
SiSéiD 38? 3(MH" )

| - Adamant an- 2-yl - 4- (3-fl uoro-benzyl)-1, 3-di hydro-i m da

zol -2- one This material was obtained in analogy to
exanple 1, step B] from (R)-2-(3-adanant an- 2-

| -ureido)-3-(3-fluoro-phe r opi oni_c d .neth

sepdll (780 ny) bY Ag?’é‘ﬁf“%ﬂ g -fSﬂmeYEbBLﬂ@Y%P daR-one
hydride (2.5 nL of a IMsolution in DCM and cone. HC
dbisandtergthtway ebladwdsSohndogy2d@xagple 1VBeif Bl FronB32:63-3d{ivi)tan-2-yl-

Freﬁi}i@h‘%t%%uﬁr{c EC 3th§l esteB(%OO njlg) bystreéltlﬁerat w1tl’|1 mi dazo
ﬂusg)bgﬁféal@pgpum]hydnde gl 56 mL of a lM solution in DCM) and conc. HCI. 1-
Aa§n§1§)an% 13- N5 %{It 2B-Rhpdro %ﬁiag&)Z %n@%b%taﬁ@@%@@%ﬁe solid

gwg msth% ester |s net eri al was obtained in
I8y Mo Edk 20p IﬁéM7 step Al from L-isol euci ne net hyl
ester hydrochlorlde (410 ng) and 2- adanmantyl

i socyanate (400 ng) as a light yellow liquid (945 ny) .
M5 (ISP): 323.4 (M#) .Step B] |-Adamant an-2-yl -

E&% [3eC-butyl ], Adalglag{arﬂyéjglﬁ Bym?ﬁzloa] aﬁ%ﬁ{?‘o T-'mla ol-2- %ﬁle

Pral was obtained In an
from (2S, 39) - 2- ( 3-adanmant an-
StepiAlur ei do) - 3- nSthgampur-dndivecidel-phent-patic it eneth g gerer

nmy) by treatment with diisobutylal um ni um hydri de
T his OSatérial Mas BblaMeaqh Hﬁél tolex Aq> A®m (r@l(@q)h@nylglycme

whi t sol i

A TR T %i%ﬂé?mmwﬁaﬂm%@%ﬁy@r% 3light
plldazsehi- sﬁhd)f%Z?ﬁhg)pl\/KSl (E}Sl)bezn}a} feitfybut yl - D, L-al ani ne

nmet hyl ester hydrochl oride Thionylchloride (2.0 nlL)

was added drop by drop to nethanol (23 nlL) under argon
with

Step B] 1-Adamantan-2-yl-4-phenyl-1,3-dihydro-imidazol-2-one

This material was obtained in analogy to example 1, step B] from (3-adamantan-2-yl-
ureido)-phenyl-acetic acid methyl ester (480 mg) by treatment with diisobutylaluminium
hydride (1.68 mL of a 1M solution in DCM) and conc. HCl as a white solid (30 mg). MS
(ESI): 295.3 (MH").

Example 10: 1-Adamantan-2-yl-4-isobutyl-1,3-dihydro-imidazol-2-one

Step A] (S)-2-(3-Adamantan-2-yl-ureido)-4-methyl-pentanoic acid methyl

ester

This material was obtained in analogy to example 7, step A] from L-leucine methyl ester
hydrochloride (430 mg) and 2-adamantyl isocyanate (400 mg) as a light yellow semi-solid
(902 mg). MS (ESD): 323.5 (MH").
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cooling by neans of an ice/nethanol bath (-10 0C).
After 5 mnutes, Hbeta-ferf-butyl- D, L-alanine (2.0

w@oos@ase78sided i n one portion. The m xture was PEHERIOT/@60667

reflux and kept at this tenpergture over night. It was

then cool ed to RT and evaporat®€d i n vacuo. The residue

was triturated with ethyl acetate/ hexanes 2:8 for 1

hour and then filtered. The resulting white solid was

dried in vacuo to afford H beta-er-butyl-D, L-al ani ne

pepMy| ester hydr-ddameniadel-yl14-8obytyl- 1 HBliEEp)imidagol-3-one
(M, free base). Step B]

Zhis AL 8Brafedlin BhAbE O eéarﬁprél mte;lgxsh fﬂéﬁﬂ(isimo Fadamantan-2-

(_:I d@g@t hyl @)‘(’g{%‘%{ @Ior;clz gg%lm g%: eart?r 3 mgt) ytreatment with
tidobtiad fumblituyl hyanua AK me ofatiy kolegdein DENamidlcont.deCl as a light
cyanate (500 ng) as a
§§1%W Snm&(?% &f 34 ?@@ﬁ%z @ﬁgjlvs (1SP): 337.4 (NH¥) .
Step C]
| - Adamant an- 2-yl - 4- (2, 2-di et hyl - propyl ) -1, 3-di hydro-i
m dazol - 2-one This material was obtained in anal ogy

EeapRPl € 1, steRdBhahfa@m-gr4-85- ﬂd@ﬁﬁﬁérﬁ??& yhﬂ{yﬁk&ﬁhrdazol 2-
4, 4-di met hyl - pent anoi ¢ aci d’ methyl ester 98 by

PPeat ment wit hdi i sobutyl al umi ni um hydride (2. 85 rrL of
a IMsolution in DCM and cone. HCO as a white solid

S@ﬁA ng). M5 ( El(R)-288AdaifhiMithn-2-Hxanijdoe-31(4:fluoro- phenyl) propionic

@%%%ﬁk?gr 2-yl - 4-cycl ohexyl -1, 3-di hydro-i ni dazol -

D, L- Cycl ohexyl gl yci ne nmet hyl ester
;Rgdr ochl oride This known material (CAS 322392-74-5)
i5 nggderédl mag obaingd an aglogyoosxanplee 98P Ad fiopr metaf flegrp-D-
&Ju‘ikhl%)éﬁhlyl tg;ltéf%'yﬂﬁ)cﬁ@@ae 054 BY) Jﬂdeﬁﬁﬁ@ﬂ&ntw i§dtyanate (400 mg)

St

( 3- Adamant an 2-yl -ureido)-cycl ohexyl -acetic acid
nmet hyl ester This material was obtained in anal ogy to
exanple 7, step Al from D, L-cycl ohexyl gl yci ne met hyl

hydrochl orj_ galglgthm '?7 '@f ﬂaoﬂ)dgﬁg)l%];%—di'bédro—imidazol—Z—

[ sgcyanat e (450 ng) as oam (

PESl): 349.3 (MH +)

This material was obtained in analogy to example 1, step B] from (R)-2-(3-adamantan-2-
yl-ureido)-3-(3-fluoro-phenyl)-propionic acid methyl ester (780 mg) by treatment with
diisobutylaluminium hydride (2.5 mL of a 1M solution in DCM) and conc. HCl as a light
yellow solid (220 mg). MS (EI): 326.3 (M").

Example 12: 1-Adamantan-2-yl-4-[(S)-sec-butyl]-1,3-dihydro-imidazol-2-one

Step A] (2S5,3S)-2-(3-Adamantan-2-yl-ureido)-3-methyl-pentanoic acid

methyl ester

This material was obtained in analogy to example 7, step A| from L-isoleucine methyl ester
hydrochloride (410 mg) and 2-adamantyl isocyanate (400 mg) as a light yellow liquid (945
mg). MS (ISP): 323.4 (MH").
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Step C
| - Adamant an- 2-yl - 4- cycl ohexyl -1, 3-di hydr o-i m dazol - 2-0

woeooshiessat eri al was obtained in anal ogy to eREIPP®01060667

step B] from (3-adamant an-2-y_|§@(_ei do) -

cycl ohexyl -acetic acid nethyl ter (859 ng) by

treatnment with diisobutyl al um nium hydride (2.96 ni of

a IMsolution in DCM and cone. HO as a V\,hite solid

é44 ng). M5 (ESI): 301.1 (MH +) . Exanple

tepddmant an- 2- yl1- A-délyl@n@pr%ﬁy‘l 1(S) 33Cdblﬁyldi‘r103- dMYd@z@llllel-Ol 2-one
one Step A] L-Cyclopropyl glycine nmethyl ester

M ERaRP fWad 8bthiHed it am%ymtﬁﬁmﬁie 1 %53}%%32@3@@)@)(3 adamantan-

ned in anal o r om
¢ ‘/i%qlé:%:r%ﬁiﬂﬂlbﬂl%lnﬁéo’(%%@ Iﬂﬁtﬁal%ptef 7e9§t nlvp W%ﬁe
dfkofﬂiﬁtyﬂtﬁtmﬁimam I dwikié (EOSSmILI of a(161 dolaton ilMBCHESInY: coﬁ&gi(ll asa

%VEMFH id ggnaﬁtg@ (%)Dy% 2)) cycl opropyl -acetic acid

nmet hyl ester This materi aI was obtained in analogy to
exanple 7, step Al from L-cycl opropyl gl yci ne net hyl
ester hydrochl oride (650 ng) and 2-adanantyl

te (607 | i
?%%fli ?"1%07 (2 ( Mﬂﬂ%)}laﬁﬁré?gwgt@(@@ ditdeh9BFrdp)-1,34ihydro-imidazol

OAfamant an- 2-yl - 4- cycl opropyl -1, 3-di hydro-i m dazol - 2-
one This material was obtained in anal ogy to exanple
Steptlep B] from etd-BrablapipbDilanainy motleil dstpr hydrochloride
cycl opropyl -acetic acid nmethyl ester (978 ng) by

ﬂlﬁ%ﬁr q?)hd}éméi Bnﬁ)D(ﬁv;&HHéd @Jog rﬂé/rar%d'%g{h'ag@_ (&ﬁ n%% Lﬁdeloirgon with

Sl by zB2nwgf an NENGSIN! bEBd: § A" 5 mipideplibergsert-buryl-
b‘IAQl%HEl@t(@O 53 whb adjdeﬁgn %n@ pbftiohl ¥R AriglNlAsHeatdd b FISK And kept at

-1.m dazol -

BUNGMPEIAUTS OF et l?lglﬂ chaa ﬂa(m spoled g fTndeavaperatediippacuo. The residue
hrydfrﬂﬁlfmk@lrwﬂealﬁhll etatIeaxhads 28Moir ¢ thoius alkdthan fﬂitﬁreﬂh'@he resulting

wﬁ%ﬁfﬁqﬁs vids,s cﬁ;ﬁ ? in VﬁUOQP 8gforc? YR 96911 g‘utyleg L-a ar%rr]l oe%¥yl CQer

Ey@mldomde@&l-g)rh/fsl(@&)olm (VIFC, fied ehs¢)2. 0 g) by
treatment with SOC 2 in nethanol as a white solid
(2.38 g). Ms (ESI): 172.1 (MH +, free base).

Step B] 2-(3-Adamantan-2-yl-ureido)-4,4-dimethyl-pentanoic acid methyl

ester

This material was obtained in analogy to example 7, step A] from H-beta-tert-butyl-D,L-
alanine methyl ester hydrochloride (552 mg) and 2-adamantyl isocyanate (500 mg) as a
light yellow foam (814 mg). MS (ISP): 337.4 (MH").

Step C] 1-Adamantan-2-yl-4-(2,2-dimethyl-propyl)-1,3-dihydro-imidazol-

2-one

This material was obtained in analogy to example 1, step B] from 2-(3-adamantan-2-yl-
ureido)-4,4-dimethyl-pentanoic acid methyl ester (798 mg) by treatment with
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Step B]
2- (3- Adamant an- 2-yl -urei do)-4,4,4-trifluoro-butyric

waceiod/omeshyl ester This nmaterial was obtai ned PEI/EP2007/060667

anal ogy to exanple 7, step A]_éL(_)m
2-amno-4,4,4-trifluorobutyric’acid nethyl ester

ydrochloride ((586 n - nt.yl . i anat e
LRl 3 8Re P SR o TR 1 OETY R G s
whie eidgP27 mg). MS (EI): 288.3 (M),

| - Addamant an- 2-yl -4-(2,2,2-trifluoro-ethyl)-1,3-di hydro

-i mdazol - 2-oneThis material was obtained i n anal ogy

to exanple 1, step B] from 2-(3-adanmant an-2-yl urei do) -

Bl it ol RdbBa ettt I Sion) B gy oG B gzalz-one

a IMsolution in DCM and cone. HC as a light yellow
SepiAd (345 ng). DNE-CESHexylghting n{dvh)] €3ter hidtachpbrdel 7:
| - Adamant an- 2-yl - 4- cycl opr opyl net hyl -
N -1 n .

ggé 1o ERS 302 0. A elsthuifhed in apalogy fo prample 13, step A

9y Bdhiyslohgeyl xﬁfp@ekmg Bedtajeny CASSOGh48gngharg) as a white
?@Sd&*lﬁ.@b%ﬁq\/ls nsenal7ogy M examnies. 13, step Al from

S) - 2- am no- 3-cycl opropyl -propionic acid (1.0 g) by
treatment with SOC 2 in nethanol as a white solid
(1.34 g). Ms (ESI): 144.1 (MH +, free base). Step B]
(S)-2-(3-Adamant an- 2-yl - ur ei do) - 3- cycl opr opyl - pr opi oni
Stepdi|d net hyl estepddirhargamatydniratlo waslablekdiaaetit dcid methyl ester
anal ogy to exanple 7, step A] from (S)-2-am no- 3-

PUELRLAI LA TR 25 £ M DN e

Mgl espeydipcdbridg (poomgneyyd 2weapantyt isayanate f45)mg) as a white
RIa8P(86k mg). MS (ESI): 349.3 (MH").

| - Adamant an- 2-yl - 4-cycl opropyl met hyl -1, 3-di hydro-i m da

zol -2- one This material was obtained in analogy to
exanple 1, step B] from (S)-2-(3-adanmant an- 2-

Step C] 1-Adamantan-2-yl-4-cyclohexyl-1,3-dihydro-imidazol-2-one
This material was obtained in analogy to example 1, step B] from (3-adamantan-2-yl-
ureido)-cyclohexyl-acetic acid methyl ester (859 mg) by treatment with

diisobutylaluminium hydride (2.96 mL of a 1M solution in DCM) and conc. HCl as a
white solid (44 mg). MS (ESI): 301.1 (MH").

Example 15: 1-Adamantan-2-yl-4-cyclopropyl-1,3-dihydro-imidazol-2-one
Step A] L-Cyclopropylglycine methyl ester hydrochloride

This known material (CAS 138326-68-8) was obtained in analogy to example 13, step A]
from L-cyclopropylglycine (500 mg) by treatment with SOCI, in methanol as a white solid
(614 mg). MS (ESI): 259.1 (2M+H", free base).
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yl - ur ei do) - 3-cycl opropyl - propi oni c acid nmethyl ester
(992 ng) by treatnment with diisobutylal um ni um hydride

W@ 2003046758 of a | M solution in DCM and cone. HET/EB2087/060667

p| nk solid (183 ng). M5 (ESI)_:6§?3.O (MH +) . Exanple

§t | %gbut yl-1-(2- (F%’B A% [ omFt %/—P{l' ﬁhgﬂ%lc)yclopropy |-Nygr ezl Methyl

- oneSte
[f%@r(z trifluoronethyl - phenyl )-ureido] -pentanoic acid
met hyl ester This material was obtained in analogy to

X R tErial wa§ Bﬁﬁm%h if ﬁﬁzm)éy oeughpR /TREPRY 28 Bleyclopropylglycine

|
Qlegwf?qtc;rg{' fﬁr Hg%imlggéle%ﬁéﬁ@aw@@ow%@g mg) as a white solid
cBg]tzdmﬁg)eMss @sh: do{586H) . M5 (ESI): 333.3(MH +) . Step

4-1sobutyl-1-(2-trifluoronethyl-phenyl)-I,3-di hydro-im

i dazol -2- one This material was obtai ned in anal ogy to
exanple 1, step B] from (S)-4-nethyl- (l‘e( o
ptepTluor oret hyl - bﬁénlyllal)ltauf@ﬂd‘b]:}’dmﬂp)éfi@? -dihardiadinigasp){2-one
ester (586 ng) by treatnent with dii sobutyl al um ni um

ﬁngrn'leﬁﬁne(l Zval‘l ébfliiﬂe@fm andl elx'luhﬁlé 1 Be @%Q@%amantan 2-yl-
PM —cy?lg}%%}p% %(%%3 a(§1 eth)gl ester y(tre r%ent w1t?1

dtidodbapid@ytimitm(h3-dtide {3.880mOraE Nyl sqilhﬁ@ty In) BPCM3-adhidiipde. Al as a light

%g?é%:h?i(ﬁza%g ?Iefﬂiﬁ 2%953?\@[& ei do] -butyric acid

nmet hyl ester ester Thls materi al was obtained in
anal ogy to exanple 7, step Al from D, L-val i ne met hyl
ester hydrochloride (314 ng) and

Bxdhplkhgor onet hy] pagmyhianoc 8,2(t3floFHIth@B- 138-dihydro-imidazol-
c)(()I oﬂr)l ess solid (537 rrga l\/ga‘ﬂgié : 31(9) ?/H+ 1% oy midazo

é]one

4-1sopropyl -1-(2-trifluoronethyl-phenyl)-I,3-di hydro-i
fieg@4ol - 2- one ThiAsninetder,4-aliflvas-bolfrad aaebimethybesedr dggrochloride
to exanple 1, step B] from 3-nethyl-2-[3-(2-

This material (which is known as the free base; CAS 188010-09-5) was obtained in analogy
to example 13, step A] from 2-amino-4,4,4-trifluoro-butyric acid (2.0 g) by treatment with
SOCI, in methanol as a white solid (2.38 g). MS (ESI): 172.1 (MH", free base).

Step B] 2-(3-Adamantan-2-yl-ureido)-4,4,4-trifluoro-butyric acid methyl

ester

This material was obtained in analogy to example 7, step A| from 2-amino-4,4,4-trifluoro-
butyric acid methyl ester hydrochloride (586 mg) and 2-adamantyl isocyanate (500 mg) as
a white solid (854 mg). MS (ESI): 349.4 (MH").

Step C] 1-Adamantan-2-yl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-

2-one
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trifluoronethyl-phenyl)-ureido] -butyric acid nethyl
ester (537 ng) by treatnent with diisobutylal um nium

whyasiogas§ 2. 02 nL of a M solution in DCV) andPCDEER2007/060667

HCl as a colorless solid (123 é'?) M5 (ESI): 271.3
(M#) . Exanple 20:

f%%? r?e}l CHRIRSARE o1 gr(l)ﬁ(l)’lg)yto exampl%l hytgf) B k08 %9 L a8nEn-2- -yl-

@@_)dcﬂ 4( B4-Adtnendt artytlic ydid mediydesyer43pRtigy by preanmnoivih
BdoBu l&%km@lﬁﬂgﬁrﬁ@ ( Bod R &Il mﬁu&phﬂb&% dnld conf HCl as a light

anal o Al from L-Ieucine net
é@@&soﬁﬁéﬁﬁmgb@ﬂ%@%‘@éﬁlﬁ(ﬁ)\hﬁr}d 1- adanant yl i socyanat e
(331 ng) as a colorless solid (564 ng). M5 (ESI):
323.3(MH +) . Step Bl

| - Adamant an- | -yl - 4-i sobutyl -1, 3- di hydr o-i m dazol - 2- one
{("cllngplg] 9? : Ioﬁ]l (S) 135%%)1%1%}1 ngZ—ﬁ]tn4 %}Dﬁ I%iéyltn?etl%zi?l@ldﬁly%li'o—imidazol—Z—

gnei do) - 4- net hyl - pent anoi ¢ aci d rret hyl ester (564 ng)
by treatnment with diisobutylal um nium hydride (2.10 ni
| M sol utiong ggm
soF@g (74 ny). I\SBI)?ESI) 57 cg&?mﬁlﬁca%&gﬂeﬂ{.%&
hygraearidan- 1 - yi - 4-i sopropyl -1, 3- di hydr o- i m dazol - 2- on
e Step Al 2-(3-Adamantan-| -yl - urel do) - 3-net hyl - butyric
Ehis&nﬁﬁhhﬂdtet@t@lﬂs Thé438rat &E)I’\ivﬁl obﬂﬁﬁecbblta’mian)%sﬂ td éxkample 13, step A]

nal t 0. ste
BO P PP R e S hg e ar T iR by SEbNQg e
ﬁ@d&nmge)s aashige &obt:lcﬁt Bégs MBIEST):(1424 (ML, fwsbe@l ):
309.4 (M#) . Step B]
| - Adamant an-1| -yl - 4-i sopropyl -1, 3-di hydro-i m dazol - 2-on
e This materi al vvas obt ained in anal ogy to exanple 1,

t ep . B from2( nt an-| - rei - S
3R hy - but yr NG %rﬂwta%ﬁtvi rurflg%ﬁﬁ-@ﬁlowwl—momomc acid
teetal et Wi th dii sobutyl al um ni um hydride (1.65 nL of

a IMsolution in and cone. HCO as a colorless
Tﬁg bt o, g@dg@mo@z{@%xgmgwamp AFYRIPLS- 28inino-3-

AR omommr@mlgn@ atidmagshylzstgt hydroehlprids (608 ngg) and 2-adamantyl
AbAudrR 560 A7 & 1Bt D&low solid (994 mg). MS (ED): 320.2(M™).

Step C] 1-Adamantan-2-yl-4-cyclopropylmethyl-1,3-dihydro-imidazol-2-

one

This material was obtained in analogy to example 1, step B] from (S)-2-(3-adamantan-2-
yl-ureido)-3-cyclopropyl-propionic acid methyl ester (992 mg) by treatment with
diisobutylaluminium hydride (3.71 mL of a 1M solution in DCM) and conc. HCl as a pink
solid (183 mg). MS (ESI): 273.0 (MH™).

Example 18: 4-Isobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-

one
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Step Al (95)-2-((IR 25,4S/ 1S, 2R 4R) -3-Bicyclo
[2.2.1 ] hept-2-ylureido) - 3,3-dinethyl-butyric acid

woreaphe7est er (1: 1 m xture of 2 di ast ereoner s) F¢i/EP2007/060667

materi al was obtai ned in anal 0@/ to exanple 7, step Al
fromL-(+)-nmethyl-ferfleucinat hydrochl oride (390 ny)

tg:g tAﬁﬂgW? O(A-lS-/ 5)75(§§q1812(12g1 f‘?n(;[ga(aat %Iof: tﬁyl[p%enyl}]urmdo |-pentanoic
eid netlghdgser2- nor bor nyl ami ne hydr ochI oride according to
Eur. J. Med. Chem 28 (1), 1993, 37-45, 237 ny) as a

Th@hhaigll Iw%WoEﬂﬂn%d@LnalB@ foERhhple3Beft A| Mant).-leuchlte&Rethyl ester

Eﬁ}rog}lep@q éﬁg nzg)f}lggpttn gommqhylphwlhwcygna:ge (330 H?/g:?raé a colorless
solidl 38z alg). MSORST): 33 (MARl'gri al was obtai ned in anal ogy
to exanple 1, step B] from (S)-2-(endo- 3-
bi cycl o[ 2. 2. 1] hept - 2-yl ur ei do) - 3, 3-di net hyl - butyric
acid nethyl ester (408 ng) by treatnment with
di i sobutyl al um ni um hydride (1.73 nL of a I Msolution
PiepBEM) and coned-I9dbhiyhd - @-teiduordraeskyl sdieny) {IFoditgyro-ivEdazol-2-
GR): 234.2 (MF) . Exanple 23:
I - Adamant an- 2- yl - 3- cycl opr opyl net hyl - 4-i sopropyl -1, 3-d
dr oi m dazo] - . 2-qne
AR 3 QLWH%H? alp@pIextmBleds HERPHITOM haAomesbA-13-(2-
&1ﬂL®b®1ﬂbﬂh§?ﬁph@y§X@ﬁﬁb$ p8ntait6id aﬁig)mewﬁﬁ edlies 6336 \(Rg) b'yrtraitryient with

RSB L P R DL Bl i

mlndtsesolaihﬂﬁlm@ BiSdkEBheldhd oyl bpr opane (0.04 nl) was
added drop by drop. Stirring was continued at RT for
anot her 4 hours. The reaction m xture wa poured into
ice/water, saturated with NaC and extracted with

et hyl acet at e. The organi.c, | aye

bramiele 18 i ed ovetTsansandd- Qrfal)ﬁ@e&a’a?th%@?edbgl. %Bﬂgdro imidazol-

pesedue that was purified by flash chromatography
usi ng a gradi ent of 10 to 80% et hyl acetate in heptane

Sapal. el uent, n@& {B is fmol?(gx%‘nétg%t—gﬁeg}iy@g&eido]—butyric acid

ial were co evapor
medzyénsameamz yl -
cycl opropyl net hyl - 4_ i sopropyl -1, 3-di hydro-i m dazol - 2-
TRisdBatérid Va9 bb@RdPh hndl8y W¥EkamMe A &eh K] fr3APDA - (e Mhethyl ester
hydrochloride (314 mg) and 2-trifluoromethylphenylisocyanate (350 mg) as a colorless

solid (537 mg). MS (ESI): 319.0 (MH").

Step B] 4-Isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-

one

This material was obtained in analogy to example 1, step B] from 3-methyl-2-[3-(2-
trifluoromethyl-phenyl)-ureido]-butyric acid methyl ester (537 mg) by treatment with
diisobutylaluminium hydride (2.02 mL of a 1M solution in DCM) and conc. HCl as a
colorless solid (123 mg). MS (ESI): 271.3 (MH").

Example 20: 1-Adamantan-1-yl-4-isobutyl-1,3-dihydro-imidazol-2-one
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Exanpl e 24:
| - Adamant an- 2-yl - 4-i sopropyl - 3-pyri di n-2-yl net hyl -1, 3-

walRtvgaussi dazol - 2-one This material was obt aPCBEHPAS7/060667

described in exanple 23 from| -@glanant an-2-yl -
i sopropyl -1, 3-di hydro i rri dazol one (obtained in

anpl e 8, 100 k .
S\AgéP@- chl or onet h ¢é| | nréalﬁ dr c}’cﬁjlr%“ri?)6?'118‘3'}]§>Y1h%e)mavr\l/iofc‘r1aad methyl
tfe fol |l ow ng nodi f| cation: 2 5 equi val ents of NaH
di spersion (42ng) was used such as to conpensate for

ThE pikebrid WAL %Bfauieﬁ lltl Qﬁal@éykt)ble%ﬁlﬁﬁ 7ag@1519% from L- leucme methyl ester

an-2-yl -4- -3-
EYCWQHHFéﬁ P49 @1@ B d é‘lé‘?%(?%@i ?%% 38 4S@rﬂo %L@Pq %iw (564
gigm NIS4E9Y;) 323MBMIES) ) : 352. 2 (M +) . Exanple 25:
| - Adamant an- 2-yl - 3- cycl opr opyl - 4-i sopropyl -1, 3-di hydro
i m dazol - 2-one Step Al
2- Cycl opropyl am no-3-net hyl -butyric acid ethyl ester
In anal ogy to a procedure outlined in J. Og. Chem 46
fepP] 1981, 5445l-Bdamanienhlyyl-pisobuighbiBsblredrerimadagol-2-0ne
g) was dissolved in CH3CN (10 nmL). To this solution

PR{sEn AL das BEiaﬁﬁHQ}ﬁ’){ﬁal@@] tﬂ%xﬁrg 1%4 B?ﬂ@n{ (r 9) fQL y ﬁdamantan 1-
and the resulti n heat,

IO Eio) dheme b Dt S0 PR TR B e R P aRT i
dﬁéﬁbﬁfyﬁl@lﬂlmﬁ]m\lﬁzdﬂde (AtemiLegiadue sdl/aﬁ(_ndirlslS@M/)edldl donc. HCl as a
rgani c | ayer was
%Olf)M%sétS&dj‘ %4{%‘4)2%}% \%%g% aqueous extracts were
conbi ned and nade basic (pH 10 to 11) with cone. NaCH,

follwed by extraction with ethyl aceate. The organic
| ayer was separated, washed with brine, dried over

41and eVapPA@hl%anaﬁ oiNe; PPN;S:'I QPL @RYdRNn@azd-2-one
met hyl -butyric acid ethyl eSter that was used wi thout

gur :‘{igr B]p uri fi Ca}—(?—&dgr%gr?ta T-yl- ure1d(05—§|—31)neth lsgutyng acid nzethyl ester
2. (3- Adamant an- 2-yl - | - cycl opr opyl - ur ei do) - 3- net hyl - but
Yhisen#eiid was bptaired tie analbgystoreadrepledl, stopd | GloabDiledaline methyl ester

I . ;
g{ﬂdg’ Q?XH (p P@l@ a‘rald:}) add ﬁ%gy%y“ Ogcrln et co}orlesst solid (424
B 8\4% Slén%%l-@@én)antyl i socyanate (189 ng) W|th the

follow ng nodification: the reaction was carried out
at 60 OC for 12 hours. 2-(3-

Step B] 1-Adamantan-1-yl-4-isopropyl-1,3-dihydro-imidazol-2-one

This material was obtained in analogy to example 1, step B] from 2-(3-adamantan-1-yl-
ureido)-3-methyl-butyric acid methyl ester (424 mg) by treatment with
diisobutylaluminium hydride (1.65 mL of a 1M solution in DCM) and conc. HCl as a
colorless solid (24 mg). MS (ESI): 261.3 (MH").

Example 22: 1-(1R,25,4S / 1S, 2R, 4R)-Bicyclo[2.2.1]hept-2-yl-4-tert-butyl-1,3-

dihydro-imidazol-2-one

Step A] (S)-2-((1R,25,4S / 1S, 2R, 4R)-3-Bicyclo[2.2.1]hept-2-ylureido)-

3,3-dimethyl-butyric acid methyl ester (1:1 mixture of 2 diastereomers)
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Adamant an- 2-yl - 1-cycl opropyl - ur ei do)
-3-nmethyl -butyric acid ethyl ester was obtained as a

wo p@hn4dysown solid (241 ng). MS (ESI): 363.2 (REL/EP2007/060667

Step C 6

| - Adamant an- 2-yl - 3- cycl opr opyl g'isopropyl-l 3-di hydro
SR80k RBicgin sl 8 srupyle ot Abfrom hiigherier
leripamdiydrashloyide éﬁﬂ(bmg)( arndkryyn (els)-dlidosDiisveniate-

Efc 39002, Bcfihe Unges7 41 990, B0dkcheR (ROEHIB DAl A fne

in one i on.
@Hpg%wée %Otﬂ@%woﬁ@tl ﬁf@d Chowr Z?n ldh¥993T3L7c4%u¥é7w> gs alight
cami (4 ehggonml(ese: spnswiptj.on of the starting

material. The m xture was concentrated i n vacuo and

the residue was dissolved in ethyl acetate and was

t hen vi gorously shaken with 25% HCl. The organic | ayer

was separated, washed with brine, dried over Na2SC>4

ategd Bévapor at ed t b(th959¢$561S, PRe4ReBicgide[Anab]hept-24yl-ddedrputyl-1,3-

Hfhzgfb &'ﬁﬁggmtzo(gﬁeaphy a first colum was eluted with a

ient of methanol in DCM (0 to 5% and a second

| th diient of 0 to 10% neth | jn DCM CH
C%qun%nzggr\{mai B gbtakgghgg?ﬂggyzofgggple 10 grtgp B??rgm (ISS] 2-(endo-3-
Bi\ty‘&l@ arzogylkepﬂz lyﬁ@@ﬂ@py,B du_;nster -bygtioatidingdaklestar @ms B Dy
? m}lm_gjq? w1t§§|g %rl%rglmeu?uslm ydrt e%l gyan (I)vfsa l(l\’7T' sol)ut1on in D%M) and
temmHMﬁatauﬂﬁﬂyﬁsGMt&@hn@uﬁyiﬁﬁl39424k1$opropy|
1, 3-di hydr oi m dazol - 2-one This material was obtai ned
in anal ogy to the procedure outlined in exanple 23

from 1-

adanantan 2-yl -4-isopropy di hydro-im dazol - 2-0
Exprrledéd in exahﬁﬁémsn&fo%ylnﬁ)cyqs%rapxlyreél@xlzﬁqlsm)ﬁoml 1,3-dihydro-
bhansret-iyd cycl obut ane (86 ng). |- Adanmant an-2-yl -

cycl obutyl met hyl - 4-i sopropyl -1, 3-di hydr o-i n dazol - 2 on

ngﬂ\gﬁ%la?l%ai f“—%—xso&p(l)péf %h(t11h¥§ro 1m1dazoi 2(one (ggt)ameg@n gxanzple 8, 100

mghdasdissadveddn iy DMK ehdsp argopl and-sogioholpydojple | AEX hy Imineral oil) was
. T‘*@%@ft&re'v@h%’lé@kd fo ds‘?ﬁ] or 4y rﬁl e %55@111 was obt ai ned

I N ana %7 rocedur e out I n exanple 23
broypemethy cyclopropane (0.04 ml) was added drop by drop. Stirring was continued at

R@&Hmﬁcﬂm& Murd To¥ GéRA6R B}ktuke Wa Pbixdidto id¥/ Wz katdraddll with
I%a&? elzxrt]reagteii th ath lacetezlltg Tl’:ileocgrgamc layer was washed with brine, dried over
Na,SO4 and evaporated to give a residue that was purified by flash chromatography using a
gradient of 10 to 80% ethyl acetate in heptane as an eluent. Fractions containing the
desired material were combined and evaporated to give 1-adamantan-2-yl-3-
cyclopropylmethyl-4-isopropyl-1,3-dihydro-imidazol-2-one as a colorless oil (87 mg). MS
(ESD): 315.2 (MH™).

Example 24: 1-Adamantan-2-yl-4-isopropyl-3-pyridin-2-ylmethyl-1,3-dihydro-

imidazol-2-one

This material was obtained as described in example 23 from 1-adamantan-2-yl-4-

isopropyl-1,3-dihydro-imidazol-2-one (obtained in example 8, 100 mg) by alkylation with
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ng) by al kylation with brononet hyl cycl opropane (57
ng) . | -Adamant an- 2-yl -

waey@Bopi7spy| - 3- cycl opr opyl net hyl -1, 3- di hydr o- i PETHERZH07/@50667

-one was obtained as a |ight yg}low oil (11 nmg). M5
(EI) 312.3 (M+) . Exan'ple 28:

ﬁ;%il)li%e{héfﬂy&nﬁmg rocH rfgl( t r | f l H}époﬁ%&){ng lazf%a‘gion 2.5

aZ ol
bq@;/dﬁMpOﬂ}stHdBpmtdmy(Hzmgﬁswm tuspdrsu@h a8 td apoipedsagafer the HCI content

e 5&?&%? Q%n&zl Qd&hant@ﬁtzaﬁ%' Mgﬂ;&%gnﬁggn&ﬁ zsﬂl rfl‘rlgs dihydro-

cyc opr opy . wer e or s
Ppidpsgt-2 o Was)o ﬁae%wl&@tv@ 3020 (o ee) YL RESD ﬁ%‘é 2 (MH").
appr earanceof the suspension changed and on the second
day a fine precipitate was observed. The suspensi on
mas concentrated in vacuo and the residue was treated

o HC (25 one r
VI g gss,/ stirri ng ngmilé}’s '\/\%d%pl)og‘ﬁlair étogaopgng %Y(Ilqm'
ongamle-pase was washed with brine, dried over Na SO
and evaporated. The residue was purified by flash

Sfap aat ogr aphy uzscgaoﬁm@ryﬁ%ﬁ&ts rﬁfeth?FBﬁ@ﬁ@La& Bt Qe

acetate (0 to s an éluent to

| opr opyl r zol -
%ﬁ? 48 a%@qeauw%%ne&)ln?ﬁgﬁa\ﬁ%e g )1981 954é6 5(46? ethyl 2-
Bronhdu&ova&nz& (09,g) Wad dRsdlized inH)H;CN O10 ). TioHhis s8lu@iba were added
éd opr%?lyl 2 (O?’)ZPIhL)Oand2 tr1ethyf’a1§1rﬂe (%'Zl% m]?) an%l tge resulgm mixture was

Bee@;,d:ﬂoapﬂmp@dr 2D -hogesf [t tha-dooledita drlomelt dvgporbed y bcud- The

I
ot tcall B R AR s ot et
(vhEViER- épqus RDIES yae ﬁ@}l bingdend m@éhaaﬁ@%é fuhl) with

EM{H NdeH, $5ifeddbyraxfiaétdn With ethfl akedfd) THWRS gAHEREler »vas%@arated
g»rtlon The g]&lureﬁﬁﬁﬁ?stlrred unt,i | 2 e%olu 3
edispeath ks 8%ed 9% 0! SHHPTERE o N dregt BipPafmino-3-
rethyl -butyoic aniteayll eSerf thatowahead withbaofurtier f@ddcation (209 mg). MS
Eyg,qg6qgk% s added over 5 mnutes. Stirring was

on%inde or'1l hour and then the reaction m xture was
poured into brine. The aqueous solution was extracted

with ethyl acetate and the organic | ayer was separated
and washed with brine. The conbi ned organic extracts

wepe|dried over Mﬂ&%naﬁﬁn@tﬂpmﬂﬂ@ﬁopﬁaﬁa@@ﬁb -Bhyl-butyric acid

was renoved by co-evaporation with tol uene
ethyl ester

This material was obtained in analogy to example 7, step A] from 2-cyclopropylamino-3-
methyl-butyric acid ethyl ester (198 mg) and 2-adamantyl isocyanate (189 mg) with the
following modification: the reaction was carried out at 60 °C for 12 hours. 2-(3-
Adamantan-2-yl-1-cyclopropyl-ureido)-3-methyl-butyric acid ethyl ester was obtained as a
light brown solid (241 mg). MS (ESI): 363.2 (MH").

Step C] 1-Adamantan-2-yl-3-cyclopropyl-4-isopropyl-1,3-dihydro-

imidazol-2-one

2-(3-Adamantan-2-yl-1-cyclopropyl-ureido)-3-methyl-butyric acid ethyl ester (110 mg)

was dissolved in ethanol (5 mL) under argon and then sodium borohydride (92 mg) was
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crude material was purified by flash chromatography
using a gradient of 20 to 50% et hyl acetate in heptane

wasooan4@bsient . Fractions containing the desireBCPERINT060667

wer e conbi ned and evapor at ed 't€ gi ve
3-cycl opropyl -1 -(5-fiuoro-2-tr §| uor onet hyI benzyl) - 4-

?%?Xrlrlrgljlé 8%%%2%% & ué&nlgdv?a%%wil % g&b(@é ancil 9! r(l)v%lS rsuggjt e analysis
Gordyuledpoopldte donsemipyibn ot (r@-starfifg m@teolabﬂhy ikl yhy cancentrated
i vadlif }{M fhie! r@gﬁjﬁ@v%s cgssBR/@d Wétﬁ}d%@t@% a8l vb%sthé?lhhgdreﬁgy shaken

In anal o rocedure outlined | n exanpl e
witBP5H] Ha/ dihe organic layer was separated, washed with brine, dr1ed over Na,SO; and

bva Mﬁdt&ﬂéﬁﬂ}’lﬁe&:@ TR tréryd urel wa%;[iﬂﬂrllﬁ}é&j bPflhdni dﬂl@@l‘ﬁbto%rz@ﬁ? a first column
al ne In e
%na G FEBREH rEr Bt et i D (BENaT T Eiicqd oy with

glg)ihenﬂeﬂytd 1) ) ﬁmyﬂa-nol in DCM/CH3CN (85:15). 1-Adamantan-2-yl-3-

: ~di hvd N
érzg%trg%h 4- 13(5%0{)%1 é lﬂﬁ{gg%hﬁ}ﬁagg%ﬁﬁe s)gf%J @Fﬁaq%%%%&i%}&%sg oil (23
mg) - MBGESIESIO) 4 (2»9171.)1( MH +) . Exanpl e 30:

| -[1-(4-Chl oro-phenyl)-cycl opropyl]-4-isopropyl -1, 3-di

hydr oi m dazol - 2-one Step A]: 2-{3-
[I-(4-Chloro-phenyl)-cycl opropyl ]

-ureld 3methy utyrlc r JTo a

Fplidbon of | {ASEIBRGEh Ty SRRy APy 13- dihydro-
ﬁardlamm o1te aci d (400 ng) in benzene (8 nL) was added
triethylamne (0.23 nL) and di phenyl phosphoryl azi de

EISL}n twmv\glg Sﬁtaﬁlemlﬁ] Qﬁﬁ%}‘&ggﬁé }())I%rc e oﬁ@ﬁle%ﬁi{%{égﬁlé{]\%ﬁsﬁom 1-

n@tnmtare%t‘/éﬁ lmmpbsdm %dlhorérqma@dwdédomqwbw@qﬁdntemnple 8, 100 mg)
B{?‘Qlkﬂhhéﬂi Witd b\ﬂ@l%oﬁféﬂ{yl Hedu@he 8% @ fIOAda%Qan"t‘é}iiQ%fl 3]'he

u%g S _cpo ed @%ﬁ&d 1o et acet a;e and Mh 1
REsiSL UL Ygf}éwrw&% rigdans fmevzsaé@ Fﬁl%edpar?ésl tyellow
oS5 Wag hendS i1 B2813i (ne'). dri ed over Na2SO4 and
evaporated. The residue was purified by flash
chr omat ogr aphy using nethanol/ ethyl aceate 9:1 as an
el uent. Fractions containing the desired material were
conbi ned and evaporated to give
Bxqmaple R74 4- chl or bAgA@AYan: 70}]](:4 syieipppyl-drexdlepyppgmethyl-1,3-

Hyd iyl comei d nmethyl ester as colorless solid
0 rrg) M5 (ESI) 325.2 (MH +) . Step B]

%];9% agh Lo 8taPne8n1¥ an)lalg Ctlo(%l?g Slpo)(/:e(lure out 1ned § P & la}rlp’le 23d%rom 1-
adamantan-2-yl-4- cyclopropyl 1,3-dihydro-imidazol-2-one (obtained in example 15, 100
mg) by alkylation with bromomethylcyclopropane (57 mg). 1-Adamantan-2-yl-4-
cyclopropyl-3-cyclopropylmethyl-1,3-dihydro-imidazol-2-one was obtained as a light
yellow oil (11 mg). MS (EI): 312.3 (M").

Example 28: 3-Cyclopropyl-1-(5-fluoro-2-trifluoromethyl-benzyl)-4-methyl-
1,3-dihydro-imidazol-2-one

Step A] 1-Cyclopropyl-5-methyl-1,3-dihydro-imidazol-2-one

Chloroacetone (2.0 g), potassium cyanate (1.84 g) and cyclopropylamine (6.17 g) were
dissolved or suspended in DMF (25 mL) and heated to 50 °C over night. The apprearance
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2-one This material was obtained in analogy to exanple
1, step B] from2-{3-[|-(4-chl orophenyl)-

W@ y@Bop76pyl | - ur ei do} - 3-net hyl -butyric aci d nmep@l/EP2007/060667

ester (500 ng) by treatment with diisobutylal um ni um
hydri de (1.85 m_ of a IMsolution in DCM) and cone.

§E:[lhe sgpensﬁﬁ())rll C CP on ﬁie(s%conragciay a'¥1§1e(prec1 1tate2 v7veZs ozosngéd. The
SGSP@MNWWZthP%@CbGWZWO Hid tho pesohgiwds ti@ardd hyidir 2% hiCd (25 mL)
?ﬁchC%H (%L??&Q)n’o‘]hf)ur with vigorous stirring. The layers wereil ?egarated and the

Adamant an benzyl - 3- net hyl - 2- oxo-b ure
argmcsphﬁ%m%swsh%@ﬂ%bflaﬁ, gdioneraNabBlgynd evapREmgsl: dhy residue was
pligRedy ﬂz[sﬁf&hiﬁi\% rdp sﬂlﬂgﬁgradwnt of methanol 1n ethyl acetate (0 to 5%)

rrethI-I- hen ent an y | ori g

%gengé give e%’ 3pro|g¥][—g ﬁ)éhll gd%g(gm i) a%oi) o%folorless solid
817@6- P8 XH-NMR (ST Dag: R8mdanpiiy 5,795 dgfyd atie 1(H)92.9igh, 1H), 2.012
Rhdrbt T3 %08 BB O30 B 29 oxo- but y1 ) - ur ea
was obtained as a white solid (245 my). MS (I SP):
369.5 (MH +) .Step B]
I -Adanant an- 2-yl - 4- benzyl - 5-i sopropyl -1, 3-di hydro-imd

- one 3-Cyclopropyl-1-(5-fluoro-2- tr1ﬂuoromethyl -benzyl)-4-methyl-

nt.an 3- (I -benzyl 3-net hyl - 2- oxo- butyl )-ure
i3ﬁ€$%?1@%gy%'°§§ol ved in dry THF (2 m.) and treated
with 25% HC (5 nL) at 60 OC for 3.5 hours. The
HGyiclopeo s - oetbllet 3-diloydre dmidatal- 2-ose €GO @MW dsaiBisplved in DMF (5

§ t
B L8 B BT SRS e
pegiead Thg miktiiei was stigred éﬁtﬂ(ﬂﬂé evalusTHorped (eppiesr 20 Binutes) and
Mzﬁ arsgﬁjtféﬁ%f\aaﬁﬂawdnﬁét@ muéﬂoeaﬁypmo%ﬂaé i73RE)Yin WNIRQ2 mL) was
C%radl ent . of g to 40% qdﬁfn te in gt ane as an.
afdrdiver FrdRteY grr&gnwwﬁpﬂé or hBei wt theb 8 Tapctipermixture was
p@lﬁﬂéd ned baine, ”Hlbadal@é(&is&dldtmngfva&extracted with ethyl acetate and the organic

iaggr Was pseli)ariateé %ﬁh W)%Pr g w1¥r1] ‘%rér%eo Th(ic gmgg organic. etxgaﬁ;tg were dried over
Nﬁ@(h@)ld e o EkJ.: Re8i80al3D ¥syas. reifreaviolh yeco3@vaporation with toluene. The

: I l= 0
% u?g ﬁi%&%a?%a% 13,(1]1 edl lg;ely%% ch %n(a% né éhr)l ﬁéﬂ%%’églgﬁ{ MO) 0 50 % ethyl
awéat@gshqpéarxer@é ap ﬁ]élé%l b %U@lﬂﬁ qqmt?é@mg heeslesived @rozlsctfwﬁﬁombmed
dnd evaporated to give 3-cyclopropyl-1-(5-fluoro-2-trifluoromethyl-benzyl)-4-methyl-1,3-

dihydro-imidazol-2-one as a colorless oil (201 mg). MS (ESI): 315.1 (MH").

Example 29: 3-Cyclopropyl-4-methyl-1-(2-trifluoromethyl-benzyl)-1,3-

dihydro-imidazol-2-one

This material was obtained in analogy to the procedure outlined in example 28, Step B]
from 1-cyclopropyl-5-methyl-1,3-dihydro-imidazol-2-one (obtained in example 28, step
A), 150 mg) by alkylation with 2-trifluoromethylbenzyl bromide (285 mg). 3-Cyclopropyl-
4-methyl-1-(2-trifluoromethyl-benzyl)-1,3-dihydro-imidazol-2-one was obtained as a
colorless liquid (121 mg). MS (ESI): 297.1(MH").
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adamant an- 2-yl -4-(2,2,2-trifluoro-ethyl)-1, 3-di hydro-

m dazol - 2-one (obtained in exanple 16, 100 ngy) by
wa@bkdogloat7son wi t h i odonet hane (71 ny). PCT/EP2007/060667

| - Adamant an- 2-yl - 3-

met hyl -4-(2,2,2-trifl uoro- ethyTg'I 3- dihydro i m dazol -

onel g@z gbt( ?/L_;] 19?1 Exgﬁlqrg%%%nyl? Icyc (\%r%%yf - —i(soprongl) 1 3—“@1}@1‘0—

hnﬁwaﬂéMOEm 2-yl - 3- cyclopropylnethyl 4-(2,2,2-trifluor
o-ethyl)- |, 3-di hydro-i m dazol -2-one This material was

ggg%p ”gdzz é.‘s‘ @@'(ﬂﬂé/rot henlB-RHEBERAYN Curbidb] -BNREhYIMb utyric acid methyl

adedmant an- 2- yI 4 (2 2,2-trifluoro-ethyl)-I,3-dihydro-i
m dazol - 2- one (obtalned in exanple 16, 100 ng) by

ab ksligtehsion wf mmm@mmﬂyy)l Dygdlmpmﬂﬁﬁ&lm@d (400 mg) in

fl
BRRTRI LTl R RRASE 02> Bl ik ffedion e 004
hilgleveryemfiovessoldedargda. Tﬁge)mume(v\%ls)he @eaved t¢ Mir)at 90 °C for 2 hours.
I -
PSRl Ry CHATRPLRRrde s AR Bl DAL REHoR J0TBR b
Fentipgd @@%)0 Cofor B8 hepise Epmextyigrwasesler and rddsgsl te ethyl acetate and 1
M RED. The layers were separated and the organic phase was washed with brine, dried

Y DG ot B st Xwehﬁljﬂﬂﬁy i figh iRy wsing

hedomndl/edpeacé82 91rgp an eluent. Fract1ons containing the desired material were

éorﬁgﬁg(gn}@eva Mi& t% ?‘Ferf E)P(y g'aengs) (afc Ipr(myl -ureido}-3-

ro-I azo one

yethyb«bumric agcig@amerhyl. eSWSaS(@lc)rlesszwldC{SQWm)g) MEXEH;M B535MH").
3- Cycl opropyl net hyl - 4-i sopropyl -1-(2-trifluoronethyl-p
henyl )- 1|, 3-di hydro-im dazol -2-one This material was

obtai ned in analogy to the procedure outlined in

xanpl e 23 from A r | - . .
FERTL v 71 uor omeb hor TishEomhenybi-cusl ogrape ) iseprzB= o3 gihydro-
anidehil@i-owed | N exanple 19, 50 ng) by al kylation with

br ononet hyl cycl opropane (25 ng). 3-Cycl opropyl net hyl -

ﬂ'h é F @Was %Bl(aﬁlsehr %%haﬁg %B%reﬂh ?t?ﬁ !Bi ﬁJom’:‘;?r ‘f‘% ?}l/ ?Ui %Sﬂoro—

f
p,@r(yﬁs[yy}opgmyl gul(epq]q}ﬁarlnre@yhhmygc 38(1 ?nethyl ester (500 mg) by treatment
3&1t%§&ﬂftﬁ&¥lhﬂ§ﬁ1mhyd‘l'lde¥@lgym oft & {M-sblutbh4QDRMBS Id cde. HCl asa

ccl)]orlzzss solid (20 mg). MS (ESI): 277.2 (MH").

Example 31: 1-Adamantan-2-yl-4-benzyl-5-isopropyl-1,3-dihydro-imidazol-2-

one
Step A] 1-Adamantan-2-yl-3-(1-benzyl-3-methyl-2-oxo-butyl)-urea

This material was obtained in analogy to example 7, step A] from known 2-amino-4-
methyl-1-phenyl-pentan-3-one hydrochloride (CAS 472995-82-7, see J. Heterocyclic
Chem. 39 (2), 2002, 375-382, 249 mg) and 2-adamantyl isocyanate (194 mg). 1-
Adamantan-2-yl-3-(1-benzyl-3-methyl-2-oxo-butyl)-urea was obtained as a white solid
(245 mg). MS (ISP): 369.5 (MH").
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|, 3-di hydro-i m dazol -2-one This material was obtai ned
in analogy to the procedure outlined in exanple 23

wo p@siAi7sobut yl - PCT/EP2007/060667

| -(2-trifluoronethyl - phenyl)-l7,ﬁgdi hydr o-i m dazol - 2- on
e (obtained in exanple 18, 200 nhg) by al kylation with

met hyl cycl o ane (105 ng). B3z . 1A o .
%y I%gpr opyl et hyfA%% 4% &323}% L{T-E%Ibzyf?il?qpﬂ%qycl)r%gt %lyl/lp@rp?hlgﬁdud 2
9hg - | , 3-di hydro-i m dazol - 2-one was obtained as a |ight
yellow oil (72 ng). M5 (ESI): 339.2(M+) . Exanple 37:

'ff Ac@%ﬂb)ﬁl 2 ?l’ ﬁ-%l%egzﬂf?)'-lfnt?ﬂ'l?f 9 o%BfBﬁlt})l) birda ‘1@)(5 flgh WQg @ﬁ&ﬂved in dry

(TR RM STL EE 2

exaenp Buﬁaa ihfodee Alé8PUNYDH, saturated with NaCl. The mixture was extracted

SHL T R B e S00¢ ) by a4 PERCTER over
Rad (- amdlef/dtpmatedat’mel redidt was fuiBied g flash chroomtagaghytusing a
LB LA LR 0y PLAH AL B s
dQﬂH‘éd nyierEl wers eonptaigd dngrevop@rigd do give 1-adamantan-2-yl-4-benzyl-5-

&g*ﬂUI S1dipydre-iriddzbIL Bhél@sr PwBli&¥daht 18(4g). MS (EI): 350 3 (M.
trifluoronmethyl-phenyl)-I, 3-di hydro I m dazol - 2- one

a light yeIIowsolld(36 rrg) M5 (ESI): 367.0(MH)

. Exanpl e 38:

4-1sobutyl -3-nethyl-1-(2-trifluoronethyl-phenyl)-1,3-d
Eh@zdplei?am dazol - RAdamaittains2-pid-evetlatl-4n2s2, Divtifuoreekthyl)-1,3-dihydro-
ﬁ}q g&m I‘Pe the procedure outlined in exanple 23 from

(2 trifluoromethyl - hen yl)-1,3-di hydro i m dazol -
E coprtginl ags phtaged i rUéa Qg tozb@plﬁagy wo ontlwgd Ht @@mnl\ﬁ %3nfrom -
hagemrinane (b0 -muord-etsPPUBMih Hli‘ﬁlma&oll-z 08e (obtained in

T DB Vol |85 Bl 551

2RehyP-UNR,21)- trifl oxedei yb) - B9:dihydro-imidazol-2-one was obtained as a light yellow

?0‘1%\)/(‘77 ‘ﬁgglj %S@g)hg 45111{42 butyl-1-(2-trifluoronethyl-phe

ro-1'm -2-one This material was
obtained in analogy to the procedure outlined in
exanpl e 23 from Ai sobutyl -
| -(2-trifluoronethyl-phenyl)-1,3-di hydro-im dazol -2-o0n
exdippledsned in exadRm@ntan-2-yl-3-cyclopropylmethyl-4-(2,2,2-trifluoro-ethyl)-

1,3-dihydro-imidazol-2-one

This material was obtained in analogy to the procedure outlined in example 23 from 1-
adamantan-2-yl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-2-one (obtained in
example 16, 100 mg) by alkylation with bromomethylcyclopropane (67 mg). 1-
Adamantan-2-yl-3-cyclopropylmethyl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-2-
one was obtained as a light yellow solid (72 mg). MS (EI): 354.2 (M").

Example 34: 1-Adamantan-2-yl-4-cyclopropyl-3-methyl-1,3-dihydro-imidazol-

2-one

This material was obtained in analogy to the procedure outlined in example 23 from 1-

adamantan-2-yl-4-cyclopropyl-1,3-dihydro-imidazol-2-one (obtained in example 15, 100
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18, 200 ng) by al kylation w th bronmonet hyl cycl obut ane
(115 ng). 3-Cycl obutyl net hyl -

WO s@Btorss | - (2-tri fl uoronet hyl - phenyl) -1, 3- di hpdr/@prioni/ab0667

azol - 2-one was obtained as a IJ7§ht yellow oil (9 ng).
M5 (ESI): 353. 2(M—| +) . Exan'p'le 40:

()Zé%(%{alg X]g g/v?t)f%o 1]1 () mz%/)I oAb QLY. lyl'll cyclopro%% 3-methyl-

Q,E,—CZbldeOArmdv@o]szmd mxyh@am:lms ahightTyiellewlodd®2 ma S¥ISAEID): 272.3
62058-13-3) was nade according to Klinova et al.,
hi mi ko- Farmatsevticheskii Zhurnal (1986), 20(7),
810- 815 by hydroxyl ation of 2- am noadamantane with
HNGB in H2SO4. 2- am no- 5- hydr oxyadamant ane was
obtained as a 2:1 m xture of the (Z) and (E)
tkasplessners. St?ep: y8bpropylmethyl-4- 1sopropyl—1—(2—triﬂuoromethyl—phenyl)—

) dif 5»hydr oxy- adamant an- 2-yI'] - ur ei do] - 4- met h
i’?pdeln (irﬁollinc(:lg%lzé)? et hyl ester and

(S) 2-[3-[(2)-5-hydroxy-adamant an- 2-yl | - ur ei do] - 4-
iets mydtend e abiatned din anategyHyltheptosedurhpytimad &r ¢xamphaz3 from 4-

B%ﬁp?ﬁﬂ(kﬂnﬁtﬂﬁb% aﬂ %)la@/ﬁ;ﬁ)gﬁ’ |39d1lz dééh%l?)%d%l ﬁfoﬂg‘(obtamed in example

am n nt nd
i%)50(1n5> by. %I@g%w@awﬁbbwnao%ﬁw@%remr@ (éé rfrbg>n%§wppropvlmethvl-
es$aprorfyl-102- t@l}luoromethyl -phenyl)-1,3-dihydro-imidazol-2-one was obtained as a

e O g a2y ol

m xture of 2 diasteroners as a |ight brown foam (966
my). Ms (ESI): 339.1 (MH#) . Afraction of this
rrateri aI (245 ) vvas subj ected to preparative HPLC

bephase sid| Iﬁ&ﬁ"pl %Bg{ lqo(ZthihuberﬂétHﬁ phenyl)-
3 [(2) - fghy rox damant an- yI ]-ureid

Srétddb}’ Irgaftid#rel-¢-aei d met hyl ester (103 ny, V\,hl te
solid, M5 (ESI): 339.1 (MH)) and (9S)-
Zhis 3na[télﬁ)1 wWas bydm&yn andogndoahe Iaroybduru batlised nﬂeﬂiiﬁiﬂkﬂ.’r foom 4-

E@%’Pi g%gn u(zrmglq_'g Yll'§§§%?’ j&:]l gscﬁh)%b 1m1c'lazol § one ?Obt'e\l/%ed in example
18,202 )m g biyytkybwipnad tntenotrem@h gl iclopropob it 4 mi). 3- di hydr
@g&l%&%@et@ﬂ anﬁoﬁ_ﬂlésl ?@"tﬁ‘ﬁ d'f}b »régzlg)l)”?g dify RHBYol-2-one

wywlaiﬁwéaaﬁhghtazﬁﬁw911](7%1% 24 (BT )ZI(Mﬁaﬁt anoi ¢
acid nethyl ester (95 ng) by

Example 37: 4-Isobutyl-5-(2,2,2-trifluoro-ethyl)-1-(2-trifluoromethyl-phenyl)-
1,3-dihydro-imidazol-2-one

This material was obtained in analogy to the procedure outlined in example 23 from 4-
isobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one (obtained in example
18, 200 mg) by alkylation with 2,2,2-trifluoroethyl iodide (162 mg). In contrast to the
other, similar reactions, alkylation occurred predominantly at C-5 instead of N-3 of the
imidazolone core. Thus, this reaction yielded 4-isobutyl-5-(2,2,2-trifluoro-ethyl)-1-(2-
trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one as a light yellow solid (36 mg). MS
(ESI): 367.0(MH").
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treatment with diisobutylal um nium hydride (0.7 nL of
a IMsolution in DCM and cone. HCO as a white foam

W@ 20s8m0wy758 M5 (ESI): 291.0 (M+) . Exanpl e 41: PCT/EP2007/060667

| -[ (E)-5- hydr oxy- adamant an- 2- y%%a4 i sobutyl -1, 3-di hydr
oi m dazol - 2- one This materi al s obtai ned i n anal ogy

le 1, f
%:O e%l Fg [e( E) - 5- Zﬁ?sd)%gyl ggﬂ?ﬁ%lx L rgZ trifluoromethyl-phenyl)-1,3-dihydro-
pmidatolirendo] - 4- nethyl pent anoi ¢ acid nethyl ester (50
nmy, obtained in exanple 41, Step B]) by treatment wth

@his?ﬁﬁé’ﬁaﬂ Iv»%L Hmaﬂieﬂ'ﬂl Qﬂ(ﬂ%ﬁ% tﬁ@{)l%%edﬂ-re Qﬁtlfﬁeél il é&k%;‘é Mrom 4-

foam (20

{sE@th)%w ééin@u((rmjpp}hyl Pﬁf’(%)flf)pll’é dibydro-imidazol-2- on)e (obtained in example
48,1290 ) Wy alkylaZioreéithodsobgamé ) +10,n3g)di-hyebuyl i 3nindaa bl -(2-

sSSPy Ehhahok ey il aape venahimpre bl ol 14
ag) AMBEESIY1 299ABH Thi s material was obtained in
anal ogy to exanple 7, step Al from L-1euci ne nethyl
ester hydrochloride (609 ng) and
2-nethoxypheny|isocyanate (500 ng) as a colorless
solid &930 . MS (ES“? NH+@1' Step B]
Exqaplgdty | - | -(2 HrevHeRy Ybﬁ%thyll § 150bytydil HectFiduprAraet byl plenyl)-1,3-
dﬂ@ﬁﬁhhﬁuﬁﬁﬁmgbﬁ@ was obtalned in anal ogy to exanple
1, step B] from(S)-2-[3-(2- N@thoxyphenyl)

A S e L
(sbblayl M(2otifivoromeihyl-PEr) YL ahd-dbydro-ikGlazak2-@ne ¢dlarined sn example

gg)l g [n‘Ogg Q)g nig')anh@T ghﬁﬁjo)non?e"fﬂ)fléyc%ﬁ)ne (h@(ﬁ@ 3eCé$(5b11tylmethyl -4-

4-1sobu
Qobwlhw?ﬁm era%&‘/l?hé%é) Tﬁr@hYéerpemléqwlN%\@né BreaPhiined as a light

?moan% Gavigt M$ NsIpnesedure) outlined in exanple 23
rom 4-

i sobutyl -1 -(2-nmethoxy-phenyl)-1, 3-di hydro-i m dazol -

ne (obtained in exanple 42, 150 ng) by al kylation wth
br ononet hyl cycl opr opane (90 ng) .

Bxadypledpr opy!| net h{(Z)4-hydroxy-adamantan-2-yl]-4-isobutyl-1,3-dihydro-

I M_she (2- met hoxy- phenyl) -1, 3-di hydr o-i mi dazol - 2-0
neﬁggi obtained as a col ori ess oil (52 ng). M5 (ESI):

301.2 % . )
Step A]: (E,Z)-2-Amino-5-hydroxyadamantane

This know material (CAS 62058-13-3) was made according to Klimova et al., Khimiko-
Farmatsevticheskii Zhurnal (1986), 20(7), 810-815 by hydroxylation of 2-
aminoadamantane with HNOs3 in H,SOj4. 2-amino-5-hydroxyadamantane was obtained as

a 2:1 mixture of the (Z) and (E) diasteromers.

Step B] (S)-2-[3-[(E)-5-hydroxy-adamantan-2-yl|-ureido]-4-methyl-
pentanoic acid methyl ester and (S)-2-[3-[(Z)-5-hydroxy-adamantan-2-yl|-ureido]-4-

methyl-pentanoic acid methyl ester

This material was obtained in analogy to example 7, step A] from (E,Z)-2-amino-5-
hydroxyadamantane (500 mg) and (S)-(-)-2-isocycanaoto-4-methylvaleric acid methyl
ester (1.02 g). (S)-2-[3-((E/Z)-5-Hydroxy-adamantan-2-yl)-ureido]-4-methyl-pentanoic
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Exanpl e 44:
4-1sobutyl-1-(2-trifluoronethoxy-phenyl)-1,3-di hydro-i

won@ane7ss 2- one Step Al (S)-4- Mt hyl - 2- PCT/EP2007/060667

[3-(2-trifluoronethoxy- phenyl) Jgr ei do] -pentanoic acid
met hyI ester Thi s mat eri al bt ai ned in anal ogy to

%cuz %ge(t: Il Ce)srtler dv(séaes{J ({ %)Srg nliailtl?r% %If 9 d1anE:tr(E]1¥lers &8k ﬁ%ht brown foam (966

zngtMBﬂEﬂdriiﬁdt(MHy))phenyl i socyanate (200 ng) as a
colorless solid (930 rTg) .M5 (ESI) : 349.3 (MH#). Step

ﬁ]fracuon of this material (245 mg) was subjected to preparatwe HPLC (normal phase

tr Iuoro t hox e i hydro-li
gewta@eietaﬁléo%ﬁﬁ'@g FRREIET § nSSrZ {?éaﬁzgﬁt EYJH%%V fl%néﬂ%%éyl -ureido]-4-
tret 18k poitaoit aaatre@hﬁ]estfef OB (), whitewbly, IM L (£S3y:(339.1 (MH")) and (S)-

?YE[H{Q#) %i’f’ : hox hen er 512%?%‘3‘}]{1? n)%lﬁ)re]zgjtanmc ac% methyl ester (56

digi whbmcyidal\/IﬁﬁEIS[)uﬁﬁmydMiPHe) (0.92 mL of a I M solution
in DCM and cone. HO as a colorless solid (72 ng). M
(ESI ): 301.2 (MH) . Exanpl e 45:

Q/cl opr opyl met hyI 4-j sobutyl -1 -(2-trifluoromethoxy-p

m dazol one This material was

S50 i hed I ety gy par e HE o Cadr BB A dazol-2-one
exanple 23 from 4-
T tyiial lwa Bbtairiellit gnzﬂagt m@xm?qplaenytkp Bl fra3nolihypdf3et(izms-

one i ned, in, ex e 44 . 60
B r Rt PaOD DRial s AR Byt i i fBibyer 95 ma) by
Bemrlowrtb ,dylsq’(m{t)ﬁglummmm hydride (0.7 mL of a 1M solution in DCM? and conc.
f%'dé%??%}[tl? tdant ?Zo%g%t s n tzBP.tSB( nyl) -1, 3-di hydro-i

azol - 2-one was as a |ight yeIIow0|I (11
ng). M5 (ESI): 355.2 (M#) . Exanple 46:
| -(2,4-Di fluoro-phenyl)-4-isobutyl-1,3-di hydro-i m dazo
| -2-one Step A]
Eﬁ)mlﬂe 3= (2, 4- D -] @)r50hyatresyhdamiagialyl 4 -imibyil-1pdihgdro-
1m1 agid et hyl ester This material was obtained in
ogy P exanple 7, step Al from L-|euci ne nethyl
ester hydrochl ori de (586 ng) and
2hig noitérial orap phieimetliis ecalegyaioex@BpR lngfpp 8 franc$l) o 12K §)-5-hydroxy-

QddmdRL 2 8- ureldd | (dERkediyl-BOkardoit Mt nethyl ester (50 mg, obtained in

example 41, Step B]) by treatment with diisobutylaluminium hydride (0.59 mL of a IM
solution in DCM) and conc. HCl as a white foam (20 mg). MS (ESI): 291.0 (MH").

Example 42: 4-Isobutyl-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-one

Step A] (S)-2-[3-(2-Methoxy-phenyl)-ureido]-4-methyl-pentanoic acid
methyl ester

This material was obtained in analogy to example 7, step A] from L-leucine methyl ester
hydrochloride (609 mg) and 2-methoxyphenylisocyanate (500 mg) as a colorless solid (930
mg). MS (ESI): 295.2 (MH").

Step B] 4-Isobutyl-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-one
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Step B]
| -(2,4-Difluoro-phenyl)-4-isobutyl-1,3-di hydro-i m dazo

wo 2080mI58Thi s materi al was obtai ned in anal ogyPCDEP2007/060667

exanple 1, step B] from (S)-2-13-(2, 4-difluorophenyl) -

ur ei doj - 4- rret hyl - pent anoi ¢ aci d” nmet hyl ester (950 rTg)
Eﬁisgﬁaﬁ%{ia S P a%nrg:dqul %Ut%l a rrfeql gﬁa) Eigrrolmdgg 18 ethoxy-
Blodriyd) - (18R] fﬂgl)lethMBmIE&C)w a@@melhxl ) (930 E)géﬂvplt@ami’ent w1th
éuéogg Q(ﬂllﬂlulgl%yqﬁﬁgw 8 Bt (Sﬂ f I QBIREBH Y bORIEIN donks cflas a

m dazol - '2- one
QQlﬂlﬂﬁslﬁfr'q’llcb@p?Wg)qusdﬁﬁDh%‘Bb Ryl--i socyanate This

conmpound was made from
2-met hyl -6-trifluoronethyl -phenyl am ne in analogy to
Eur. J. Med. Chem 28 (1), 1993, 37 45 by treat nent

th bis- (tri 27 d
MORR YR ne ( TCSBORaPH e PR obellby Py 1.5
dﬂiyﬂtmbnidnmkﬁyb%enyl)lsocyanate was obt ained as a
colorless solid (1.17 g). 1HNWR (d,CDA3) : 7.49 (d,

Thi€ rshttal wakbbtathedin Qﬁlal%%y't tﬁe fi%cedlﬁl)z ou‘Jm%@ if éxan{p’fg 2Bfrom 4-

sgbletgl%gmqth@xyfpheﬂ% obd ﬁg}yﬁm HBﬁlé?ﬁ]' Zyoqﬁ (ébéaéljled in example 42, 150
agmb@arklyrauaﬁ Wh@bﬁ»m&m@tloﬁm;ﬁnmmgﬁb @mo;ﬁbpﬁma&d/l 4-
lelg?rla—l :I,]—3 %%%egﬁ?)azr }?\%yﬁ A3 dfpagpo ﬁ%ﬂazocfr? (%neI v%elljsccgbrt]e%ne as ay colorless oil

(ﬂ-mgl M3 CESTY: 3DT.RBItO et hyl phenyl )i socyanate (500 ng)
as a colorless oil (666 ng). M5 (ESI): 347.2 (MH +)
Step C

4-1sobutyl -1-(2-nmethyl-6-trifluoronethyl - phenyl )-1,3-d

hydroi mi dazol - 2-one This nmaterial  was ned. i n
Igﬁ%/{pblﬁl)gl 4% o éxamﬁ ésobutyétlg(ig tBt]ﬂup]:(lgpﬁthoxy pheny?)I 1,3- dllllydro—imidazol—

¢ ohed- met hyl - 2-[ 3- ( 2-
nmet hyl - 6-trifl uoronet hyl - phenyl)-urei do] -pentanoic

' t hyl t t { {
e Sdbuty al ami stk POURT 412 ERDAER S Whsaregidol-pentanoi
and DWWyl asiekr cone. HCO as a colorless solid (283 np).
M5 (El): 298.2 (M+) . Exanple 48: _ _
ThAGRIEH s 8bdilred i ¥EAIORF BR¥Am el 7S @BH Y krolm BAdiihedhohyl ester

m dazaol -
hydrochloride (179 mg) and 2-(trifluoromethoxy)phenylisocyanate (200 mg) as a colorless
solid (930 mg). MS (ESI): 349.3 (MH™).

Step B] 4-Isobutyl-1-(2-trifluoromethoxy-phenyl)-1,3-dihydro-imidazol-2-

one

This material was obtained in analogy to example 1, step B] from (S)-4-methyl-2-[3-(2-
trifluoromethoxy-phenyl)-ureido]-pentanoic acid methyl ester (266 mg) by treatment with
diisobutylaluminium hydride (0.92 mL of a 1M solution in DCM) and conc. HCl as a
colorless solid (72 mg). MS (ESI): 301.2 (MH").
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2-one Step A]
2- Cycl opropyl am no- 4- net hyl - pentanenitrile

why@soedtsori de Foll owi ng a procedure outlined POT/BRIDN060667

Commun. 15 (2), 1985, 157-163,,3- nethyl butyral dehyde
(2 0 g) and cycl opropylam ne (081 nlL) were conbi ned

ed to 95 te
ORS¢, PoRh o EabiBioh Ry Mpighosy pheny-
ﬂ,ﬁrdthtdmhmldgdol eyamei de (2.76 nL) was added car efully
over 5 mnutes. The m xture was re-heated to 100 OC

fI”Hfs H%Ltgglﬂ W %bﬁﬂﬁizdtuli‘ Qﬂalésolryl tgvﬁﬁgplto‘aecﬁﬁg buflﬁ’iegﬁl e%ﬂl@ﬁ@from 4-

was add he m xture was heated to ref

(12

faputrb ﬁ%ﬁw@uorvﬁﬁthﬁxxmbﬁ@‘/%é éla&qir@dlmlé@@éar%dowmed in example

&4, ESY)|m@Qf‘yta@lty@aﬂdﬁ?_ﬁﬂﬁﬂrdm%rhethﬁtﬁ@oprdf)é@g39&‘@0 N&ﬁ&%ropylmethyl—
nd.e 0 e residue ate

AT BB ieroraey o b e b sy SR i ot qhagined asa

]ﬁmtwm¢MOﬂ(1rngmgﬂseE$¢E%6ﬁdhﬂﬁUr the precipitated

white solid was filtered off and dried in vacuo (1.65

g. M5 (ESI): 153.4 (WMH +, free base). Step B]

S- Adanmant an”-yl - HI-cyano S- et hyl - butylj-l-cyclopropyl

-urea This materjial was obtained in anal o%y t o exanp

Exargplg 66 A from h(%é,—&}lﬂb?r@pghegﬁpﬁblsgbutyl 1,3-dihydro- 1m1dazol 2-one
nmet hyl - pentanenitril e hydrochl ori de (500 ng) and

gtepdddmant yl i socisaraze( A4 DXl wayd-pheng)-yiedid @wi-niaglul hentanoic acid

405 . M5 (ESI): 330.3 (M) . Step C
f‘-‘-e%&%g%%{t an- 2-yl - 3-cycl opropyl - 4-i sobutyl -1, 3-di hydr o-
i mdazol - 2-one This material was obtained in anal ogy
Thisenaienyl evag obingg iBpndlogynoIxadpleain stam A2 fpim L-I¢dconeanethyl ester

| m8Yas a color i
ﬁ\{&fﬁ&h)‘hd@%ﬁ Iﬁ Jlﬁngg%ueﬂhgﬁ}ﬂheﬁlﬁéc%ﬁ% (58D g)’ s olo less oil (950

eatment W th tylal um nium‘hydri de
B WIS 6FW 1 W3 MDAV and cone. HJ with the

exception, that the internal tenperature during D BAH
reduction was mai ntained at -78 0C until quenchi ng.
The desired material was obtained in lowyield as a

@, Q! ess solid f?z MBinudB- Iﬁlﬁ%'}fl))— -1%31?1‘16‘71- MT_ ﬂyd‘ro—imidazol—Z—one
Eita)

| e 49:
3-Cycl opropyl -4-i sopropyl -1 -(2-trifl uoronethyl - phenyl
Thggnat@‘?qiy\gzg 1arﬁedalg @nngydm:_eg(amplel step B] from (S)- Zp[3 (2y4 )d1ﬂuoro—

phenyl)-ureido]-4-methyl-pentanoic acid methyl ester (950 mg) by treatment with
diisobutylaluminium hydride (3.8 mL of a 1M solution in DCM) and conc. HCl as a
colorless solid (330 mg). MS (ESI): 253.1 (MH").

Example 47: 4-Isobutyl-1-(2-methyl-6-trifluoromethyl-phenyl)-1,3-dihydro-

imidazol-2-one
Step A] 2-Methyl-6-trifluoromethyl-phenyl-isocyanate

This compound was made from 2-methyl-6-trifluoromethyl-phenylamine in analogy to
Eur. J. Med. Chem. 28 (1), 1993, 37-45 by treatment with bis-(trichloromethyl)-carbonate
(627 mg) and triethylamine ( 1.58 mL) in DCM (16 mL). (2-Methyl-6-
trifluoromethylphenyl)isocyanate was obtained as a colorless solid (1.17 g). "H-NMR (5,
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Step Al 2-
[l1-Cycl opropyl-3-(2-trifluoronethyl-phenyl)-ureido]

WO 2008184198 but yric acid nethyl ester This mat er PEI/ERES7/060667

obt ai ned in anal ogy to exanpl ezz step Al from
2-cycl opropyl ami no-3- net hyl-butyric acid ethyl ester

ﬁbﬁi)uor 0 t]ﬁ;l%gﬁén;ﬁll)?zgggé ﬁa?g I? 63‘%@%3 (clslng 832/%1FI S 240 (s

eH). (536 ng) that was contanminated with starting
material. M5 (ESI): 373.2 (MH#) . Step B]
3-Cycl opropyl -4-isopropyl -1-(2-trifluoronethyl -phenyl)
I 3- dihydro -imdazol- 2-one This material was
B ghned, o anal ooy SRuSY3TBS. deanstERrlorb eyt phenyt-ureidol-
péntﬁrhdjoa@ﬂ”ﬁteﬂyyﬂeghenyl )-ureido]-3-nethyl-butyric acid
rret hyl ester (536 ng) by treatnentwith

Wa}f Iv%'s HHEaﬂieHﬁfXanM% %m? eg‘é‘%@é@ﬁ]&% ]'igét}&ﬂe)%ethyl ester
lvglr()gﬂy)nd@@@l zng) Mn)i (2- r@@hﬁrﬂ gnﬂ;@romethylphenyl)1socyanate (500 mg) as a
?‘322&9"‘“56‘4 megR-M§ (Ed1yonp iyt phenyl) - i mi dazol i di n- 2

4-1sobutyl-I-(2-trifluoronethyl-phenyl)-1,3-di hydro-im

i dazol - 2-one (120 ng, obtained in exanple 18, step B])

was di ssolved in dry ethanol (5 nL) and platinum on

aepiGlat ed char coslisobtif¥%l R2; m2hylgrtrifesoaddsttphényl)-1,3-dihydro-
m{ﬁr?&ezn I;f\etrmsphere was i ntroduced by repeated

evVacUAt on/ hydr ogen introduction. Then, the m xt ure

was allowed to stir under hydrogen for 20 hours wit
Vhigonaserial avap pbiagd impealpgatetexanpleilx stap B {as @S)i%@leéwl 2-[3-(2-
h{%ﬂﬁ/mnn%bfaneet %Hehﬁ)—fll'réﬁ@ T-péHtsh e gcidaRA8Y e (|668"rrfg|)‘ by

ace concentrated jn vac
E{ﬁﬁ ﬁ&wrt@flm})émaég%wm Yéia\gggzﬁlnélsﬂ % 19812 ) and conc.
Hgna_diéedﬂbrlé@‘s sdlid €233 900 BISHEN): ags.2(e').n heptane) to
provi de
4-isobutyl-1-(2-trifluoronethyl-phenyl)-im dazolidin-2
-one as a white solid (59 ng). M5 (ESI): 287.2 (MH)
Exanpl e 51:
Expppledft an- 2- yI 1-Adamepaopd;vl-3-a1 dentopyidt-isobutyhd, Sdihgdro-

{}ﬁfdgfdlaj off@s obtained in analogy to the procedure
outlined in exanple 50 from 1-

BT oy BB R T ST R IR RER B Mo
| - Adamant an- 2-yl - 4-i sopropyl -i m dazol i di n-2- one was

boll aiingd pascedumstuivtlenetlomfynth. Commun. 15 (2), 1985, 157-163, 3-
methylbutyraldehyde (2.0 g) and cyclopropylamine (0.81 mL) were combined and heated
to 95°C in a pressure tube for 2 minutes. The clear, yellowish solution was cooled to RT
and trimethylsilyl cyanide (2.76 mL) was added carefully over 5 minutes. The mixture was
re-heated to 100 °C for 2 minutes and then allowed to cool to RT. Methanol (12 mL) was
added and the mixture was heated to reflux for 12 hours. The mixture was cooled,
dissolved in ethyl acetate, washed with brine, dried over Na,SO4 and evaporated. The
residue was treated with HCl in dioxane (approx. 0.7 M, 30 mL) and then with ether (60
mL) with stirring. After one hour, the precipitated white solid was filtered off and dried in
vacuo (1.65 g). MS (ESI): 153.4 (MH", free base).
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(100 ng). Ms (ESI): 263.2 (MH+) . Exanples 52 and 53:
(R) -1 - Adamant an- 2-yl - 4-i sopropyl -i m dazol i di n- 2- one

war@s(8)754 Adanant an- PCT/EP2007/060667

2-yl -4-isopropyl -i mdazolidin-2s0one Racemc
| - adamant an- 2-yl - 4-i sopr opyl -1 ni dazol i di n-2- one (320

| bi .
?%& u)r(rﬁnp Chel rS:-lI) oAt aISAl%Il'JaE ]t—i L i'ga%e nllgfill—%iusrﬁ))lfF—cyclopropyl—urea

hept ane; Flow 35 nl/mn; Det ection: UV 220 nm to '
@Thvéna(tﬂ)\al wag dbiasietlam apalggy tmew@mpkeapm il dr@rol-icridlepropylamino-4-
ae pddRedTBile hiRebAterifd (b0 A and 2- adaman 1isocyanate (470 mg) as a

(effév' léé‘lqc?wétm&M%ESIkéiﬁf (WY bont | gurati ons are

tentatively assigned. Exanple 54:
(S) -1 -Adamant an- 2-yl - 4-i sopropyl - 3-net hyl -i m dazol i din
-2-oneThis material was obtained in analogy to the
dure outlin a

g{ega 41 sopr opyl f%ﬁl}alglgz ﬁ@{rl% %};'cl(#@égwlgélts g?l%lﬁgl P?%l%ﬂﬁ‘o imidazol-
&0aapl e 53, 88 ng) by alkylation with |odonethane (71

ng) .
@ﬁkﬁaﬁ%%@b@ﬁm%dxh aﬂalbg;nteresembrea sep BY For sladghhthino-yl-1-(1-

éﬁggs %%h)%’ u‘g;()as % (\;\1@9%))7 Ergell I(IdSO(mg?) bn.g[%eatment(wnl)
ﬂﬁ%)obhtyMﬁrﬁ&ﬁﬁlaﬂryaﬂﬁé €348 i Ograoiy |sol&tlﬁﬁﬁmDCM)TAIdi&Z)(ﬁ|cj MChwith the
E)XCS%’[I(H]O} at the it err]ré%ﬁempera%lg%tilgﬁ%g ézﬁi %&%&3{ was mam“?amed at-78

TC adalnarenanng-THe-dgsirslopatepyll wasmb@bamd mdowy@lem colorless solid (9
g%ytﬁgraﬁg[)]ﬂ q&q‘}ﬁqh)@ 53, 75 ng) by alkylation with

domet hane 1 mo).
(R -1 -Adamant an-2-yl - 4-isopropyl - 3- et hyl i m dazol i di n-
2-was obtained as a white solid (70 ng). M5 (El):
276.3 (M+) . Exanples 56 and 57:
Exaédplaaai an- 2- yl 3-8ytlsptuplyU-idoprepyr io@ytriflusirciazblyl-ghéryd)-1,3-

l%l(ga(fm %‘%ZOIZZ y]ile 3-cycl opropyl met hyl - 4-i sopropyl -i m da
zolidin-2-one These naterials were obtained in anal ogy
to the procedure outlined in exanple 50 from 1-

adamant an”-yl - S-cycl opr opyl net hyM i sopropyl -1 ~-di hydro
siepindazol *-one (5 @cloﬁﬁ)tp?l Beol. thﬂu@r‘é?d’éﬁ{y? ph3iyl P¥ireido]-3-methyl-

ydr.ogenati on over platinumon charcoal. 'Separation of
H@rléﬁﬂ SGREEHELN i xture by flash chromat ogr aphy
(silica gel, ethyl acetate/heptane 9:1) provided
Ehadm’tmiﬁl ans Bbyined-in sodogyyto-edamples apy IAJ froind 2z edl o gliopyl2Zmino-3-

DY W& 1151 aa7) Q#L%& 8@??8%?&4 g" % S%,T{ d/’ﬁ)i%ﬁ‘% |

tr1ﬂuoromethy phenyhsocyanate (400 mg) as a yellow 011 (536 mg) that was contaminated
with starting material. MS (ESI): 373.2 (MH").

Step B] 3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-

dihydro-imidazol-2-one

This material was obtained in analogy to example 1, step B] from 2-[1-cyclopropyl-3-(2-
trifluoromethyl-phenyl)-ureido]-3-methyl-butyric acid methyl ester (536 mg) by treatment
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adamant an- 2-yl - 3-cycl opr opyl net hyl - 4-i sopropyl -i m dazo
lidin-2-one as the nore polar conponent (24 ng,

wWRRee8/06658 et hyl acet ate/ heptane 1:1, MS (ESI) : PGI/EPB07/060667

(MH) . Exanple 58: 20
| - Addamant an- 2-yl - 4-i sobut yl -i n?%lazol i din-2-one This

{/Tv% dusc%dlt)( n%m?rtﬂtularf @ycgbf o) %r}nag QY 142 soiuhuon n %&9 Lfd conc. HCl as a

exa
e&daﬂwms@ird(zl%!lrngé) MsdBlx 9102(M di hydr o-i mi dazol - 2- one
(51 ng, obtained in exanple 10) by hydrogenati on.
| - Adamant an- 2-yl - 4-i sobutyl -i m dazol i di n-2- one was
obtained as a white foam (18 ng). Ms (ESI): 277.3

VH+) . Exanpl e : . - -
PR an- 2- 1 ERobyBIdHRdpinErRy Y phasbdmidiliginggrone
eThis material was obtained in analogy to the
erIﬁﬂmd)drle(Zeutﬂdormdetihm ehxaanp | le3-Dhytireimibazol-2-one (120 mg, obtained in

%@@Qi@?fﬁ M kl_év%s 8%{019@ ge&@@ At lnLi ?ﬁd a‘?m%ni B 887 Rked

Pyedeqd et Pod> mg) was added. A hydrogen atmosphere was introduced by repeated

v Ao fntherda SBhOPEGR HTRL A wlahtaral bdiip uaaer hydrogen
g}re was talne as . a white solid (33 ny g
204 O(lm_“'ljl v1gmﬁﬁq11‘é1rgoThe reaction mixture was filtered hrough celite and

threAtl@PRiIatved3 Wislyd d el Bwilh emtyha/detartmmzlﬁlrdt@lwas QorRBgr &M vacuo and

N1- Ad t nmet h
DeaPody P P Bt Co R osa ST BTt & AT b actee i
1988e) 17 PravaR, 4-Bolhutglrbii2 arhnero(idd1phynidhinidazolidin-2-one as a
= diy sy 4 di | ved d
e R B G L For 1.5 houts,
The m xture was cooled to 0 OC and sodi um bor ohydri de

(164 ng) was added in portions over 5 mnutes). The
m xture was allowed to stir at RT for 12 hours. The

Bkachpleg1mas evappAdu@dnfnd-{iheidopsd YhSolidis S0bved
in CHCI3 vvashed wth saturated Na Bsolution and
at ed The re
}ffng qu},t?naé waF1 08 lfg 11{1 8nag?@fgtogheéprogﬁc!u[re Oi} 1|n|e% ?Xamd) € ?0 from 1-
advanbaniars Ztyi;édsomrbhﬁuﬁ -yt e imideradl £2i-graet (166 mgyBy @E@logenatlon

ﬁg% §%g r'}&ll[;%]n_ant g;fﬁ @]15 P neqy%ylﬁndazol all’Zl 02I one waszobéeﬁréed as a white foam

1-
NOO syt s D)2 2632 PV t)hyl propane- |, 2-di ami ne (250

ng) was dissolved in dry THF (6 L) under argon and
car bonyl di i m dazole (182 ng) was added. The resulting
m xture was allowed to stir at RT for 48 hours. The

E]Xg(ntlll)Jlrese 5% §° ur&ﬂ 1I Rhgm an—Z/—)q 4,3 1sopropyl 1m1%azohd1n 2-one and (S)-1-

Adamantan-2-yl-4-isopropyl-imidazolidin-2-one

Racemic 1-adamantan-2-yl-4-isopropyl-imidazolidin-2-one (320 mg, example 51) was
subjected to preparative HPLC (Column: Chiralpack AD; Eluent: 15% ethanol in heptane;
Flow: 35 mL/min; Detection: UV 220 nm) to give (R)-1-adamantan-2-yl-4-isopropyl-
imidazolidin-2-one (136 mg, tree=45 min) and (S)-1-adamantan-2-yl-4-isopropyl-

imidazolidin-2-one (115 mg, tree=64min). Absolute configurations are tentatively assigned.

Example 54: (S)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one
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extracted wth ethyl acetate. The organic | ayer was
separ ated, washed with brine, dried over Na SO and
wer@posased. The residue was purified by flashPCI/EP2007/060667
chromat ography using (a gradiegt of 10 to 70% et hyl
acetate in hepat ane as an eluent. The fractions
evgslztrrgalrtg Iarf as og a1nea 1rr1 gr?al(r)rgayt to the provcyg e 58 1ne£l] ?ndexgﬂq%le 23 from (S)-1-
hdmﬁantza/h@sqpronymnmdmhhym mal@btdingdi in-ex@2nplecd3a88 mg) by
xﬂll/ltaﬁoﬁ%hq?c(&é&hM(n l}@a((@))l Aaa%ﬁalﬁ 1( %91-4 135@%' £methyl-

roxy adamant an- y
aOBBHT A1 17 oiaghge S ROl (52 2N ft SimeL Y

(E/ Z) - 4- (2- Ami no- 2- et hyl - propyl am no) - adanantan-1-ol T
his material was obtained in anal ogy to exanple 60,
step Al from 5- hydroxy 2- adamant anone (400 rrg) and

EX%“% ZEi’g]or ohydr| ykggg’gﬁgqf (2’%'1 ?ﬁéro cep é% ﬁ%%othgm 2-one

t he crude reaction product was purified by fI ash
EChisonaierid map hbtawdn@ apal ggyaigitberprogeduge potlBHOdd metahmhol3 from (R)-

1 R @820 £l HBRAy TR ARRIT e RbRh el Iﬁ/@éln@?é &, 786hg) by

a .mxt teromers as yel | ow
%iyla‘(l%yltﬁggdo%hz( §|6)l mggél 3l (&K}p.pnjmtangt gpél BPPIPPYI 3-methyl-
[rhidAZ0l - binelis @% i dediamanita-sdhd (70 mg). MS (ED): 276.3 (M").

-4, 4-di met hyl -im dazolidin- 2-one This material was
obtained in analogy to exanple 60, step B] from

(E/ Z)-4-(2-am no-2- nethyl - propyl am no) - adamant an- 1 - ol
(170 ng) and carbonyl diim dazole (116 ng) as a white
Exdmpleg 36iandiy: ni-Adamenen-EylahisoButil-dssepropdrig)idazelidin-2-one

Qlﬁli Adfthndih-1- M"% cyclgff n@etﬁ% 4-isopropyl-imidazolidin-2-one

-Adamant an- 2-y -d| aza-spiro[ 4. 4] onan- 2-one Step

£§ lréa(é?rfagﬁn‘?gl{e%gg@%&%g 1%%% oY o { otl?e B%/C %E)tu%&n]ed?r? E:)?a%qr?)lg 50 from 1-

a@dﬂlzﬁﬂ@ye1y®-ﬁ&liytlapﬂ)p3z}rﬁahﬁ94€}sbpﬁbp§tbl g c(1l8;8£oﬁ@1)dalzﬁl—ﬂby1e (53 mg,
is m ure re ..

a3 Sl E R B Putid g ol QL Ehifvion of e
D@de (@8Bomy)ixteauyehtsh ahtomatdgrephmi bstlgn gelmﬂhylaalcttawéttptame 9:1)
ﬁﬁ;vﬂieﬁq ﬁgnﬁﬁganw@— ]- 5*}&% y‘ 3 15@9* ?Melfm@elzgﬁctlm 2TBRe as the less polar

uspensi on was 'tere
EJRPRHNE StOBZi lﬁ O 7, ethyl acetate/heptane 1:1, MS (ESI): 319.3 (MH")) and 1-
adamantan-2-yl-3-cyclopropylmethyl-4-isopropyl-imidazolidin-2-one as the more polar

component (24 mg, R=0.65, ethyl acetate/heptane 1:1, MS (ESI): 317.3 (MH").

Example 58: 1-Adamantan-2-yl-4-isobutyl-imidazolidin-2-one

This material was obtained in analogy to the procedure outlined in example 50 from 1-
adamantan-2-yl-4-isobutyl-1,3-dihydro-imidazol-2-one (51 mg, obtained in example 10)
by hydrogenation. 1-Adamantan-2-yl-4-isobutyl-imidazolidin-2-one was obtained as a
white foam (18 mg). MS (ESI): 277.3 (MH").

Example 59: 1-Adamantan-2-yl-4-cyclopropylmethyl-imidazolidin-2-one
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vacuo. The residue was dissolved in ethyl acetate (20
m.), washed with water, dried over Na2SO4 and

weraposased. The crude material was di ssol ved POT/EP1vg1/060667

acetate (10 nL) and precipitat p wi th heptane (20 ni)
to give the desired naterlal as a colorless solid

?l]i}&m egel%}l waNBbt(aESI d’/in aneﬁ ﬁ/elz_lgl)oce%lre oBthn]ed in example 50 from 1-

-Cy C open anecar
a@meamraa }fEAydyalnpdg)yImethyls]oﬁ-lghhydm -uhidazol-2-one (100 mg, obtained in

bdand &ﬁggﬂwlﬂgy(ﬁgeﬁgtﬁﬁ{ @W%TM?—KQ%H}%JOp@Qw ifnidazolidin-2-

aciad tert-b ester %
apRiwes qk#@tnsqa%awhytegtldd%@g (it 75> WAKL Btirred
and allowed to warmto RT over night. The reaction
m xture was evaporated and the resi due was
re-di ssolved in DCM and washed with saturated NaHC g
and br The ani ¢ r
gpb)or at ed tgAg'f“\? nté‘lm?% ll%llg\glslflﬁthtylelmwazorhd}l?a%e%le
byfl ash chromat ogr aphy using ethyl acetate as an
8lenévlt to give tNeAdewaned-2vdtZniediyl-@sopenedbeiagyse
gI ass (377 ng). Ms (ESI): 263.4 (M+) . Step C]
oA an a%‘rc\(ded(lfe AMRR-iRY CM@(H’ LY @@t fveb) 17'9af82n £-adi®mantanone
ol ution am no-c l.i.c aci

yclo e nec
DRI o GO D50 TG I T A i SR ngl figgmL) and
béﬂtﬁhﬁrﬁfr& oo 3l levurs. 4'hé 5mm].1)re wa@lﬁrol@’rtgcm’c afldesodiuxt bo@hydride
en h g d to.reflux

wehs C? uen Cyhorgons (%Vﬁr 5 n%lﬁgtﬁél Eﬁim&}lret was a%lowe(il‘?o stir at RT for
d:l hamrssﬂlqmp@mrematevmsatccbm@bﬂme reside was d\mo,luod inTRd Cls, washed

Cv%ﬁ's%?at%ﬁaf{@i@%o}ﬁ oh Qn%hﬁé drl%ﬁ%'vfeﬂ R8s, bid ifjiw%% The

ext acte acet at organi c er was

Eesislae are driediy %U@mwmés@alyaﬂhméwpémt@@s ugaglavighqyy durther

ifdatioh. WMBSEPT 2 53idvhy).f | ash chromat ography using
.5% NHAOH in ethyl acetate as an eluent to give

adamant an- 2-yl - (1-am no-cycl opentyl net hyl) -am ne as
a colorless semsolid (155 ng). M5 (ESI): 249.3 (M#H)
. Step D|

Stepdidmant an- 2- yl H-Adamdimnai-gpt.4-cimethylniomdmoidong-omhi s
mat eri al was obtained in anal ogy to exanple 60, step

Rl Adpmhagermend "i‘ﬁ‘etlg l%roﬁé&m @Qhan%ﬁﬂ%%%)’dd%%%iv)ed in dry THF (6

-amne (42 ) n car oﬁ\/é di 1 m dazaq ngy

gld gngen wgan & 44 qrayéfbnwéjizo 8¢ mg)ywas prideds Tagpsplting ixture was
allowed to stir at RT for 48 hours. The mixture was poured into water/0.5 M HCl and
extracted with ethyl acetate. The organic layer was separated, washed with brine, dried over
Na,SO4 and evaporated. The residue was purified by flash chromatography using (a
gradient of 10 to 70% ethyl acetate in hepatane as an eluent. The fractions containing the
desired material were combined and evaporated to leave 1-adamantan-2-yl-4,4-dimethyl-
imidazolidin-2-one as a white solid (256 mg). MS (EI): 248.3 (M").

Example 61: 1-[(E/Z)-5-Hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-

2-one

Step 1] (E/Z)-4-(2-Amino-2-methyl-propylamino)-adamantan-1-ol
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Exanpl e 63:
3-Cycl opropyl -4-isopropyl -1-(2-trifluoronethyl -phenyl)

W0 2008i0a&20! | di n- 2-one Step A] PCT/EP2007/060667

2- Cycl opr opyl am no- 3- net hyl - gé?n | -ol Sodi um
borohydr| de (167 np) vvas adde o dry THF (10 nl)

to 0 0C t hi
36 St B85 SRR TSSO ey ALt Er b b Rt B>
e@rmmt:(n}mt (ﬂ@p mghatzd héﬁﬂlamlnethﬂeflm@pam (@p8 nig) by treatment with
%TL iﬁr?‘r’s%?olﬁgriﬂe %PﬂS%%)onnl?fthe' Qififn( éigg th@}uder}ee@f{%n (p"i_’oduct was

. ver a eI‘IO m nut es.
Buifgdbyash shermasogyrpiy wmgraé}sgé@f\lé@ SWh@efhasaphméDCM asan

WaentsThé d@tedinRerRCwhosbRRedbhuhisua st B HRIV BRRIESas a light

ileniit Chadd SR dES Dy SR Bt 12 cPear sl uti on

was obtai ned. After 30 m nutes, the m xture was
evaporated. The residue was treated with 20% aqueous
KOH solution for 4 hours. The m xture was extracted

We? lg;DCM t hr ee til\_la Q@%@?g%gﬁg@e& 2 gﬂa@h it BY fﬁmdazohdm—

e dried over give cru
2-089cl opr opyl ani no- 3-net hyl -butan-1-ol as a |ight
yellow liquid (195 ng) that was used w thout further
Dhisinhdtead] war othIrf%la uB]analogy to exam le 60, step B] from (E/Z) 4-(2-amino-2-

th
nici PR atap kytpa ot OF Al ba%cf‘%es‘?%wﬁ Bl (gl asa
ghity edlmﬂrlé?)mgamlxtureaofrﬁe:tﬂWZ dhastermmédrs)oMS 5 26437 i M THF
(10 nL) was slowy added a sol ution of
2-trifluoronethyl phenylisocyanate (225 ng) in THF (3
m.) at 0 OC. The mi xture was then heated to 60 OC for

12 hours. After cooling, the solution s concentrat ed
Ermple 68 and t hed-Adamalnggl-héndigzasairgif-4lngasn-2-one
chr omat ogr aphy using ethyl acetate/heptane 1.1 as an

Sﬂeple%[]t to give the(ARsiahea-Ialcebagloyhscyalopentol]lc@fdmmic acid tert-
é e(r245 ng). M5 (ESI): 331.3 (M#) . Step C]

t24/CI opropyl - 4-isopropyl -1-(2-trifluoromethyl-phenyl)
- imdazolidin- 2-one Follow ng a procedure outlined
Argoltiogrog BOCh&rmmigacyclbpagang d4artpenls; acgbd@i8dmg) in dry THF (15 mL)

Vel Loy osicde, 00 AR @Nbre added 2- ammoadamantane (582 msg) HOBT (519
I -cyclo ro Q” -1 - (1 -hydrox% t hyl - 2- met hyl - propyl)

mg) and P 33 mg) sequenually he mixture was allowed to wafmto RT and was
then stirred over night. The suspension was filtered and the filtrate was concentrated in
vacuo. The residue was dissolved in ethyl acetate (20 mL), washed with water, dried over
Na,SO, and evaporated. The crude material was dissolved in ethyl acetate (10 mL) and
precipitated with heptane (20 mL) to give the desired material as a colorless solid (1.350 g).

MS (ESI): 363.3 (MH").

Step B] 1-Amino-cyclopentanecarboxylic acid adamantan-2-ylamide

To a solution of [1-(adamantan-2-ylcarbamoyl)-cyclopentyl]|-carbamic acid tert-butyl
ester (710 mg) in DCM (10 mL) was added TFA (1.5 mL) at 0 °C. The mixture was stirred
and allowed to warm to RT over night. The reaction mixture was evaporated and the
residue was re-dissolved in DCM and washed with saturated NaHCOs and brine. The

organic layer was dried with Na,CO, and evaporated to give a residue that was purified by
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trifluoronethyl-phenyl)-urea (245 ng) were added to
THF (17 nmL) and cooled to 0 OC. To the m xture was

wa@eaasd4essol uti on of p-tol uenesul fonyl chlori deC/EPD07/060667

ng) in THF (5 nL) slowy by sy$%pge to give a

suspension. The mixture was altowed to stir at RT for
fllasth C%I'(zn?‘_l%t%%a}) S?ﬁlg gth;(fﬁaldcr%{egl%e \Aa,assangeyx ernng;l %Xéeo{l]le%]ﬁswetdhm?teng asa
edetless glaan@77 ) oM RbL: 2@yeMilas separ at ed, drled

over Na2SO4 and evaporated. The crude nmaterial was
purified by flash chromat ography using ethyl

acetate/ heptane 1:1 as an eluent to give the desired

gtaetggéln.gl eaé 4?/e| lg(\‘felm%llrltan 2- y(P (1- am'mcl)V%ycﬁ()E;)Sezlrltylme'gfl:;,fl)sang1ne

3,4-Dicyclopropyl -1-(2-trifluoronethyl-phenyl)-imdazo
1Tb disnhﬁon@Iﬁe agtiep-cpdlopentanecarboxylic acid adamantan-2-ylamide (220 mg) in

S gg &?L@X%agééﬁﬁécg@dr%%’ g?—fﬁ' cﬁ%p%(en%%l &g%%%e'fg%gwrﬁ‘egmﬁture was
ten-heesd te yatlus peroldyh cars. r]i‘ew@szthgr) cemet and quenched with methanol (1 mL)

/6L OPEIPRABRARHRANALALDY dRurhebdn GhcubT e ROIDE ARkt fp in water,

ﬁ@&fsure t ube and heat ed tg 10 T
e b SaOToen S rtecaidt We"iCﬁVFem hg e RKslafer was separated,
ﬂﬁecV@vdﬂNazmrﬂctd@pbr@@ﬂ efid deré/\Jnfa’fbn@D@ild maifley blsﬂﬂaﬂs of

eS8 Behin &hifiseR b Ehefion 21

Cb@muntgcyddpentﬂmtthyleawase aid uﬂ@rﬂesmdnhlscdtdw(éBS argl. MS (ESI): 249.3

Q%: rgacted two tinmes with 2 N HO. The conbi ned aqueous
tracts were basified with cone. NaOH to pH 10,

saturated with NaCl and extracted with ethyl acetate.

The organic | ayer was washed with brine, dried over

Na2SO4 and evaporated. The residue was purified by

Bleps)] chs-ommbagLaphyl- Usidgasphy|4.Aeehal-e/drept ane 1:1
as an eluent to give the deS|red naterlal as a

Eﬁ‘)us &atfzn w(% o})t(amfél n‘gl)lal %r}qplgc t?t%p ﬁﬁ/#am e)daman{anpz -yl-(1-
Oyoieprbpyhtybyahppraopyd @mmg))mdelt,bnmfopnﬂéumﬁta@olﬁg% wasas a
EJISﬁ%s@gol‘M tiBo %?};) HGls Acﬁf)“zﬁ@ (Agg-leﬁo OC for 12 hours.

wer e d and heating was
conti nued for another 24 hours. The reaction m xture
was cool ed and evaporated in vacuo. The residue

Example 63: 3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-phenyl)-

imidazolidin-2-one
Step A] 2-Cyclopropylamino-3-methyl-butan-1-ol

Sodium borohydride (167 mg) was added to dry THF (10 mL) under argon and cooled to
0 °C. To this mixture was added 2-cyclopropylamino-3-methyl-butyric acid ethyl ester
(341 mg, obtained in example 25, step A]) followed by a solution of iodine (467 mg) in
THF (5 mL) that was added over a period of 30 minutes. A strong hydrogen evolution was
observed. The mixture was stirred at 0 °C for 30 minutes and then heated to reflux for 12
hours. The mixture was cooled and methanol was carefully added until a clear solution was
obtained. After 30 minutes, the mixture was evaporated. The residue was treated with 20%
aqueous KOH solution for 4 hours. The mixture was extracted with DCM three times and

the combined organic layers were dried over Na,SO, and evaporated to give crude 2-
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was re-dissolved in water and the pH was adjusted to 5
with diluted NaOH sol ution. The sol vent was again

WO 20meMectss n vacuo and the resi due was treated PET/AP2007/060667

nmet hanol (20 nL) for 30 m nute é and filtered. The
f||trate was concentrated in v‘l‘:uo to | eave a solid (

eri,a ur t
g)pr%%ylam no: —g}ethcyy(l:)l oapr)lr opy a li Cghg F%ma Ig rtalg&%ia& was used
afdhduttfhaihem\laglfwee@inw t hout furt her pur| fication.
1HNWR (d, D20): 3.02 (d, /=9.6Hz, IH); 2.66-2.58 (m
IH):; 1.05-0.96 (m IH); 0.77-0.72 (m 4H); 0.70-0.55
(m 2H); 0.45-0.34 (m 2H). Step C

BisPdtyar i de” (2001 Lgy/o RSy AL S BRI Ka HEIP|PropyD)-3-(2-

frifl dovwvaethbly pleargl ) opeopy| cycl opr opyl am no- acetic acid (
1 g of the nmaterial obtained in step B]). The m xture

%%@%ggﬁb%@Wﬁgﬁg@%%%%P@@%@@HEM
pay ivad slofly3aldaeil agelesion vf éarlﬂwowmy@@my ymtedﬁzm) in THF

@pﬁ'ﬁ? yeslec The rHﬂxtﬁrH Was Wﬁ:ﬁ hehiedl kS60 &t £} IQ(I:IOEPS!' A@t@r coohng, the
m nutes and th heated to reflux for 2

PRIERS waw%lceti&t%ma%auw%@ﬁ é%PI%etWSrPé*F‘ﬁlS(i By Tl q(ftroeatography
atirgethslodcetatediept@re 100iAineeknt Ihgive tellebieddl maRrisltdsarcelbrless solid

20l M7 a8 BB T "20% Kot (10 nl) and extr act ec

with DCM The conbi ned organic extracts were dried
over Na2SO4 and evaporated. The crude material was
purifi ed by flash chromat ography usi ng nmet hanol / et hyl

(gte 2:3 as a.@C?l:lHﬁfUpyF—@ lg;pvepyh%%ﬂ%ﬁméthﬁ pheny)-

cycl&gllrdopgl am no- et hanol col orless oil
N-21088 2 (MH) Step D]

| - Q/cl opropyl -1-(I- cycl opr opyl - 2- hydr oxy- et hyl ) - 3- ( 2-t
Folfdwiag o peddeytuelamitel-in r@g. Thes. evate9d, ab4 masi30kidimee -

bR B oSt PGBl SR bRt ey apggo
giftuoir ety pledriyl) Hphe AL rsgioyern at ded(t8 5 Hhiy) 1 7as L aand cooled to 0 °C.
¢RI 183 8reQds aid&Pa oM ﬂ—%ﬂtéﬁesﬁ%%ylldﬁ%ﬁe*'()l 70 n@) &P THF (5
31l showdy by Spinepia give ¢ suspersiqrydhe FExig wistidlopeyl 1o pirgg R for 12
hbgHsAnd wa®tfen quenched by addition of ice cold water (15 mL). The mixture was
extracted with ethyl acetate and the organic layer was separated, dried over Na,SO4 and
evaporated. The crude material was purified by flash chromatography using ethyl
acetate/heptane 1:1 as an eluent to give the desired material as yellow oil (170 mg). MS
(ESD): 313.3 (MH™).

Example 64: 3,4-Dicyclopropyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-
one
Step A] Cyclopropyl-cyclopropylamino-acetonitrile

Following a procedure outlined in Synth. Commun. 15(2), 1985, 157-163,
cyclopropylamine (2 g) and cyclopropanecarboxaldehyde (4.9 g) were combined in a

pressure tube and heated to 100 °C for 10 minutes. The mixture was cooled to RT and
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This material was obtained in analogy to exanple 63,
step C] froml-cyclopropyl-I-(lcyclopropyl -

WQ20vpaucR8/ - et hyl ) - 3- (2-trifl uoronet hyl - phenyl ) PCT/ER2007/060667

(125 ng) by treatnment with so_d$$1r_nferf-but oxi de (103
ng) and p-tol uenesul fonyl chlorfde (87 ng) as a

%grlg%%flgﬁyggfginide ((g% ?1%)) 'wa’g@d&e%sc!a)réfuﬁylv%itg cSo 1ng-l-l)y rheans of an ice bath
(expthenmivt Jar{ter ydditdors yiod wptaeytas 4ehvetedyo 10hitor ehpdienl @minutes.
Aﬁ@@co%‘iigg, t Hﬁit@e‘:\!\f%wiﬁ@éd with OReNGid exfralled TS BmES Wil 2 N HCIL.

I ce cold solution o . } ]

Sharrmbiied ageqonp papsts- e prefiid ith eonccNsOirot] 78-saturated with

LY £Eg:l étxl‘ﬁliaEtiéH Nﬁfh_eetlrﬁ'rﬁ ﬁééfiu)é F‘i?esoz Or?/ﬁi_ﬂ@ Qlyerl was washezd8 with brine, dried over
[ u al uni ni i de % i,n toluene .

SoetS b e S ot iy TRt G lepy using ethyl

adetaoevbeptime s dubif tagireshe dasead maeriahagghtolorld3goil (884 mg). MS

3 Xt cooled to -10 OC and quenched by caref ul
gﬁc}ﬁ'i]{éi%%n(\ﬁ%% ot hanol (33.5 nL) and water (33.5 ni).

The suspension was stirred for another 30 m nutes and
then poured into 2 MHO . The m xture was extracted
with ether. The aqueous | ayer was basified with cone.

bapiE] (pH 11) andcgadpibpflagclobidpyafthe-atdiicwerl t hen
extracted with chl orof orm and t%e organi c extracts
d ied over Na

r.e_conbi d 4 d t
PR eSS e S ey Al s BhRa RRR! fLB SN HEfsa mL) ac
60 t@ Gurt] 2fhoutdh anofher b ilcaf 60 RCI weghaddgd lahdweaing WB38ntinued for
gﬁg%ﬂ}etlig ﬂ}“/@:[g[ﬁg Te n‘%\ttél'be %%s?c%gie y ﬁze%%log%tﬁgisn \;ag?i& The residue
pag@-dssphedin whidy andthemiowapadingtediq)3 wish 2gugd MaQipolution. The
Ld}bei&lé ?jﬁg i a?%] removled in Xée;/culo gn(ri (t)he Il'eSidlrl% wgs teree?tedzwiéh mqthan_?l (20 mL)

- -2-yl - 2- - -1, 2-di am neThi
ENorr%Qtr%lmﬂaeﬁa ﬁltéﬁfl-ﬁwefﬁtr?ﬁ% V%agfﬁ%%ytr?@ &X %3P0 %@,Vegfgwl 8)-
é\hisfnﬁzftmiﬂ wasl lamfa‘ﬂmamofrra}té %ﬂcﬁt_hﬁ@l}ssiﬁﬂdnegerial cyclopropyl-

-cvcl opropyl - pr.opana-1 . 2-di am.pe by .. 1
Pl PR RO PLORR Meb e R A M B} e Plutagop, g @
eD):ovi2didl J51B4z, ih)); 2.6652 PBSM) 1H2400B0.0M) 11H);3:Bp0.22 (m, 4H);
b.7&%39(%,62@1)20.¥5-0[”5’4“(¥rﬁ|2P§r opyl - 4- met hyl -i m dazol i di n-2
al” was o

-one Thi s materi tained in anal ogy to exanple
60, Step B] from Nl-adamant an-2-yl - 2-

cycl opropyl - propane-1, 2-di am ne (151 ng) by treat nent
wi th carbonyl diim dazole (99 ng) as a white solid (143

s®p CIM5 (El): 27ACZIoMopyl-2 Bxdoplopylamino-ethanol
| - Adamant an- 2-yl - 3, 4-di cycl opropyl -i m dazol i di n-2-one

Sodium borohydride (200 mg) was added to THF (10 mL), followed by cyclopropyl-
cyclopropylamino-acetic acid (1 g of the material obtained in step B]). The mixture was
cooled to 0 °C and a solution of iodine (558 mg) in THF (5 mL) was added carefully drop
by drop over a period of 30 minutes. Vigorous hydrogen evolution was observed. The
mixture was stirred at 0 °C for 30 minutes and then heated to reflux for 2 hours. The
mixture was cooled and quenched with methanol until a clear solution was obtained. The
solution was stirred for 30 minutes and then evaporated in vacuo. The residue was treated
with 209% KOH (10 mL) and extracted with DCM. The combined organic extracts were
dried over Na,SO4 and evaporated. The crude material was purified by flash
chromatography using methanol/ethyl acetate 2:3 as an eluent to give 2-cyclopropyl-2-
cyclopropylamino-ethanol (73 mg) as a colorless oil. MS (ESI): 142.2 (MH").
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Step Al | ~-Di cycl opropyl - et hane-1"-di am ne
Cycl opr opyl - cycl opr opyl am no-acetonitrile (400 ny,

webitaiomess i n exanpl e 64, step Al) was reduced RET/RP2007/060667

di i sobut yl al um ni unhydri de (12 nmL of a 20% sol ution

in toluene) in analogy to exarr% e 65, step Al. The
desired material was obtained as a light yellow liquid

t hat vvas used as a crude material (355 ng). MS (ESI):

141.2 (MH) . E

frepdmant clnyrany 1dil syeppiopsh3hydroizeeiyl 1 3?-4rdl weyomethyl-
Phis)Rkeri al was obtained in anal ogy to exanpl e 60,

step A] froml~"- d| cycl opr opyI et hane- |, 2- d| am ne (140

and ada none trea Wi

TR baﬁrwalﬁy g i gl 5048 Aok 63@63,% B 1- F&fﬂpaopvl 2-

@Elcﬁibrﬂ@})lamMS dtkeblol (7321g) élncllMtl'iﬂuorloﬁie&@féﬁﬂen?fhsgcyanate (85 mg) asa
pyl -i m dazol i di n- 2- one

cr(ﬁlo esﬁg |a]ing%//\/aM§E)%StIgl3%'g (g/ﬁ%ghal ogy to exanpl e 60,

step B] from N2-adamant an-2-yl | ~-

di cycl opropyl - et hane-1*-di am ne (156 ng) by treatnent

with 1,1- carbonyldiimdazole (92 ng) as a col orl ess

Qﬂeb E(154 ng). My fﬁﬁlkycld%@gpﬁ ICMﬁlﬂuMh? k@?lyl@ﬂﬁlu(@ﬁohdm 2-
3,4 cycl opropyl -1-[(2) hydr oxy- adamant an

PRg dazol i di n-2-one and

3,4-Dicycl opropyl -1 -[ (E)-5-hydroxy-adanant an- 2-yl ] -
Thischazreridl ean oBta0ted iShepog to example 63, step C] from 1-cyclopropyl-1-(1-

ég‘(%%@ﬂ—(zl]}%ﬁ?w_r%ﬁgﬁ’)ﬁl 22tr Lo%gtﬁgbél%klg ng?e{n {paélr% "ﬁﬁ% r?)?f)treatment
wotheqdinpl @rtéwtogd@blOA]mg)rmn tolufines dfoopi dybyriiceet (B e % as a colorless

&1@7@1&1%5“1\@%5&95%1@%@ jai ned in exanple 66, step A))
and 5-hydroxy-2- adamantanone (165 ng) by treatnent

W t h sodi um bor ohydride (49 ng) as a m xture of two
di astereoners as a colorless gum (238 ng). M5 (ESI):
291.3 (MH) . Step B]

Bxdnple 6ycl opr opyl-Aldamban R2-hlyhcpotypragalrgniesliyl Aayddzeolidin-2-one
i m dazol i di n-2-one and

- I t 2-yl
e adol i i n- o bue HRERE R LY AR

anal ogy to exan‘pl e 60, step B] from (E 2)-4-(2-
To an ice cold solution of 2-amino-2-cyclopropyl-propionitrile (CAS 37024-73-0, 760 mg )

in toluene (35 mL) was added diisobutylaluminiumhydride (20% in toluene, 28 mL) over
15 minutes under argon. The mixture was then allowed to warm to RT and stirred over
night. The mixture was cooled to -10 °C and quenched by careful addition of methanol
(33.5 mL) and water (33.5 mL). The suspension was stirred for another 30 minutes and
then poured into 2 M HCL. The mixture was extracted with ether. The aqueous layer was
basified with conc. NaOH (pH 11) and saturated with NaCl. It was then extracted with
chloroform and the organic extracts were combined, dried over Na,SO4 and evaporated.
The residue was briefly dried in vacuo and then used without further purification. Light
yellow oil (333 mg). 'H-NMR (8, CDCls): 2.64 (d, J=12.6 Hz, 1H), 2.57 (d, J=12.9, 1H),
1.20 (br s, 4H), 0.92 (s, 3H), 0.83-0.75 (m, 1H), 0.40-0.30 (m, 3H), 0.25-0.18 (m, 1H).

Step B] N'-Adamantan-2-yl-2-cyclopropyl-propane-1,2-diamine
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cycl opropyl - 2- cycl opr opyl am no- et hyl am no) -adanant an-
1-ol (234 ny) by treatnent with

wa 280a7sonyl di i m dazol e (131 ng). The crude pPOTEER1087/060667

of this reaction were separateg by flash
chronatography using a gradient of 0 to 4 % net hano

oyt 855 PEiTek 3y Halfotorymals sl Gop §odppggrgre (175
higdiand 2-c<y;dep1(041>71 prppandvis 2(dtamnine3 260 Bg] Mryedastiotheith ggdium

tsah
g?ﬂg_iig @H;qggg?égpa;%_ gh }ECE)OWSO_II (15%n ). MS (ESI): 249.3 (MH)).
2-yl]-imdazolidin-2-one (50 ng), M5 (El): 316.3 (M)
as the nore pol ar conponent. Exanples 69 and 70:
4- Cycl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl | - 4- met hy
Biepi@lazol i di n- 2r-ademan@dn-2-yl-4-cyclopropyl-4-methyl-imidazolidin-2-one
4- Cycl opropyl -1 -[ (Z) - 5- hydr oxy- adanant an- 2-yl ] - 4- met hy

?Wgﬁ%&{l %\g’i‘m‘btaﬁqegnﬁ ?71? lggrrtﬁ]é:ﬁmgle 60 ?te}rgthfrom —adaIPantan—Z—yl—Z—
Fyciprapyl propaner i 2diapgige o5t angidy trqatraﬂalvagycqrbore&@mldezole (99

&R If 2 QPP epane- 1, 2-di ami ne
ﬁ%%a§£ ’ngi?g{ﬁgB ﬁ%mgggng gy6%eméfep A]l) and

5 hydroxy 2- adamant anone (320 ng) by treatnent with
sodi um borohydride (95 ng) as a m xture of two

di astereoners as a colorless oil (386 ng). M5 (ESI):
Bodmplelobt +) . St ep ABhmantan-2-yl-3,4-dicyclopropyl-imidazolidin-2-one
4- Cycl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl | - 4- met hy

i.midazolidin
gkg;jlopropyl-l- %3)1§QE§E?8§§ﬂ§€S%é% mnu eyI] 4- et hy
| i m dazolidin- 2-one These materials mere obtai ned in
SHAPRIGY Y & cloREeRylaNin0;aceioBliriB](49¢ wig Qltprippd m qxamplg éfpstep A]) was
Pedey&d Wik @ﬁédbu@flélﬁﬁ‘lhrﬁﬂinlﬁ an@ed(armr}ha af b 20 sbﬁﬁﬁnﬁﬁ}om&qe) in

T o o BRSSP oy Mo s

ﬂiaaarhs aded asacagleapdtyrial $35tgma). MadEgnti 4oL (MHO. 5 %

met hanol in ethyl acetate to give 4-

cycl opropyl -1 -[ (Z2) - 5- hydr oxy- adamant an- 2-yl ] - 4- net hyl -

i m dazolidin-2-one (138 ng), Ms (El): 290.3 (M+) as

the | ess polar component and

4tepyd| opr opy! - | - N(-Bylamanparowyatiadigielantopyl-ethane-1,2-diamine
2-yl]-4-nmethyl -imdazolidin-2- (168 ng), M (El):

280 ndatéhdt vag sbtahRdIB b el PS] BlexS@APRBOEAEP A] from 1,N'-dicyclopropyl-

ethane-1,2-diamine (140 mg) and 2-adamantanone (100 mg) by treatment with sodium
borohydride (33 mg) as a light yellow liquid (162 mg) . MS (ESI): 275.4 (MH").

Step C] 1-Adamantan-2-yl-3,4-dicyclopropyl-imidazolidin-2-one

This material was obtained in analogy to example 60, step B] from N*-adamantan-2-yl-
1,N'-dicyclopropyl-ethane-1,2-diamine (156 mg) by treatment with 1,1-
carbonyldiimidazole (92 mg) as a colorless oil (154 mg). MS (EI): 300.3 (M").
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4- Cycl opropyl -1 - [ (E)-5-hydroxy-adamant an- 2-yl |
-4-met hyl -i mdazolidin-2-one ( 1.5 g) was subjected to

w@e@pateass ve HPLC (Chiral pack AD, 20% Et OH i n PEPEP208)/060667

to separate enantioners. Thi sd$%ocedure gave
(S)-4-cycl opropyl -1-[(E)-5-hy Xy-adamant an- 2-yl | -

fiﬁ)m]aley %/C Tn%pggg oy 4 %Ty(c%prgp I(PE&E‘?}H” roxy- %(il]a_mantan—Z—yl]—

nigajolidlimBtdnel andi,.ddioydletimp@-bHE) Go8Alrog)-adamavinlel]-
bi s tent atively assigned). Exanple 71:
ﬁﬁ%@dhﬁg%?op (E) 5- hydr oxy- adamant an- 2-yl]-3,4-di m
et hyl i m dazol i d| n- one This material was obtained in
alkBidgy to exanpﬁEéZké ’?rcdi?]rozpr%R»’é1ZoﬁYF]@BWPYI&HP{lE)eﬂB’lammO)
hyahioeyr-adamant an- 2-yl | - 4- net hyl -i m dazol i di n- 2- one
(60 ngy, obtained in exanple 69/70) with the follow ng

di f I f d' dr i %
PR GRS ppinss T Gl Sl R R BPbS S5 orropt-
tibhhohdediyirel (kg3 gl ortanied M ¢adphedt aep A()and@-hydroxy 2-
éda]%{%t QY&S gl gﬂreéﬂ%ﬁ%ﬂﬁg%ﬁg@WB%rﬁfe%&} mé) % ?h‘g%ture of

azo I I N~ 2-one

¢ lﬁﬁ?reOWS(QESICP lorgepszum (Zmnn;lg MScdivhr 8912 (MH).
| - Adamant an- 2-yl - 4-i sopropyl - 4-met hyl -i m dazol i di n-2-0
ne Step A

[1-(Adamant an- 2-yl car banmoyl ) -1, 2-di net hyl - propyl ]-carb

m.c.,acid tert-b erThls rial_was obtaine
?tﬁ@%m ogy to ex%%‘?lg E‘?m%ylel (Z}a %ﬁ} YRy xy-adamantan-2-yl]-
BOGazolidiet-Rydne (dydL),4- Dlaicqu)eOI(}{BQZ (R p-hgdebxy-adamantan-2-yl|-

tane (600 ng) by treatnent with HOBT (350
Eng'agi({‘@ﬂ%%(@? 61 ng) as a colorless solid (455 ng). M5

ESlI): 365.4 (MH
&b%@%ﬂéﬁﬂ%ﬁwgewbm)zn%ﬂﬁﬂ ﬁBE’leg}%tOquﬁ%‘PFFﬁO Bl P ERNUE Fhite 2-
BRI OB} 1Wldpb&lﬁfﬂeﬁ?ﬁdoldﬁi}t’#ﬁﬂh@@-}édilﬁgﬂ@t&ﬁ'%lf{2§£2mg$b?ﬁreatment
om
V} E dr lbgzﬁ%wygl(%fm%a %ﬁlf‘r@taﬁwg)p Fgﬁﬁu]de 85?‘%‘&% O(,f tlg& Iifedtctmn were separated

byeﬂnsllhlmr(ghategta@hy (1€ih 9 a grpdidoy of © ead Aemethandhin BEAl 4&t86to give 3,4-

gfcﬁl@% ?:? ﬁll‘ @%Sh r8§y$ acﬁeﬂr&%t%gb m‘;ytl rl\]/anggi%{h)dm 3%%?3 347( MQZ,)MS (EI):
-3 (Mat @rthalesmawmmnt gl %ﬁﬁlllcgylompefk éﬁ@e%ﬂdroxy-
SdBRarfedn- ﬁfy@]mn'ﬁ‘déﬁﬁﬁﬁﬂﬁ%ﬂé ZSO/Jng)’Z'MS (EI): 316.3 (M") as the more polar

component.

Examples 69 and 70:  4-Cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4-methyl-
imidazolidin-2-one and 4-Cyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-4-methyl-

imidazolidin-2-one
Step A] (E/Z)-4-(2-Amino-2-cyclopropyl-propylamino)-adamantan-1-ol

This material was obtained in analogy to example 60, step A| from 2-cyclopropyl-propane-
1,2-diamine (330 mg, obtained in example 65, step A]) and 5-hydroxy-2-adamantanone
(320 mg) by treatment with sodium borohydride (95 mg) as a mixture of two
diastereomers as a colorless oil (386 mg). MS (ESI): 265.3(MH").
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am no- 2, 3-di et hyl - butyram de (162 ng) by reduction
W th borane-THF-conplex (3.4 nL) as a colorless glass

wQ 2abstwy7s8 MS(ESI ) : 251.4 (MH) . Step D PCT/EP2007/060667

| - Adanmant an- 2-yl - 4-i sopr opy| SEet hyl -i m dazol i di n-2-0
ne This material was obtai ned'§3 anal ogy to exanpl e

gte tth)e/lp E]u t ;Lgn% E%algf)r%ar;‘zpff ?T nﬁslro&//a man tan- 2ty11M4 tnﬁethyl—
Ltmﬁazxmdbroa;drldlandﬂo@%@mopﬂz E@) 5a1$yd¢@>tyo¢dae®$1tasﬂohyﬂ -4-a@thyl-
HEl)d il Bk 277.3 (M) . Exan'pl es 73 and 74:

? ({Yﬁ hydr oxy- adamant an- 2-yl ] - 4-i sopr opyl - 3- et hyl i

d l'i di n-
ﬂf%ﬁ)ﬂ%ﬂ ' %?rs n&i@dﬁﬁﬂéﬁg&t%ﬁmlq Qo peR BY from i i (-amino-
mc ddaproipll- %mp?laﬁﬂﬁ))ﬁcﬁﬁlaﬁlan 1-ol (383 mg) by treatment with 1,1-
met

g,d %?ﬁ%m@a%%f#t; %1 h‘gjz C]B]lﬁlf} gﬁ%cﬁdc{s qf tlgs ?c‘%o%we@&%parated by flash
80Pt @saphy ubetgraggredierp D60 28 mabARD! Ab68hyl 2E06)to wevs 4-
Eﬁ%‘?ﬁ@d"l" Z@% n]hr%l%gﬁ Y é‘gi:a?ﬁgbg ‘;mzb’ gi)’(e'trﬂg lu(q?oglé/sﬁd}n J}i (138 mg),
MS @il @99.AéMd 2 as ihéélesﬁrﬁP]éf Fampanaupart sy gProppt lanh ydroxy-
ddadn AN RE ﬁne@hy‘lhﬁMaZME&hOZN (NS zbrﬂ M3 87, 3t (IT@? 4% more

used wi thout purification. urbo Spray):
PRI §OMRYNSHL B]
(E/ Z) - 4- ( 3- Met hyl - 2- net hyl am no- but yl am no) - adamant an-
I-oI This material was obtained in anal ogy to exanple
step Al from 3, N2-di nmet hyl - but ane- 1, 2-di am ne

T SR %F’Bﬂ%?ﬂ g (150

was $ybigstedyte |p|rw%mPH?dJG @hirmmckgP, 2 =S| wh@we to separate
EMittibmersSTaR ;%ceduae gave (S)-4- cyclopropyl 1-[(E)-5-h droxy adamantan-2-yl]-
%r{;ﬂ%ﬂp%@%oﬁ 1no%§ncg§nﬁa§)9%%5] and YR)] 4- cy(I:l(S)[())I%pyl Y (E% SHEyc{p(/)xy—
ﬁde&x)arﬁaﬂlyddl oxynaldiadaokdinyl-pne (561 mg) (absolute configurations

0 met hyl i m dazol i di n- 2-one These
Fﬁafaéwgl ! stYy/\éFlg obt ai ned in anal ogy to exanple 60, step

B] from (E 2)-4-(3-nethyl -

2- met hyl am no- but yl am no) - adamant an-1-ol (772 ng) by
treatment with 1,1- carbonyl diim dazole (705 ng). The
Efcéﬂlﬁ‘ﬁe pioducts 01 CyBloprdps REL[(1905-Wpd @ x5 AR AMAA AH- Y] -3,4-dimethyl-

1m16(‘lazohd1n 2-one

This material was obtained in analogy to example 23 from 4-cyclopropyl-1-[(E)-5-
hydroxy-adamantan-2-yl|-4-methyl-imidazolidin-2-one (60 mg, obtained in example
69/70) with the following modification: 2.5 equivalents of sodium hydride (55% in mineral
oil, 23 mg) were used for deprotonation, followed by alkylation with iodomethane (32
mg). 4-Cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-3,4-dimethyl-imidazolidin-2-one
was obtained as a white solid (51 mg). MS (ESI): 305.2 (MH").

Example 72: 1-Adamantan-2-yl-4-isopropyl-4-methyl-imidazolidin-2-one

Step A] [1-(Adamantan-2-ylcarbamoyl)-1,2-dimethyl-propyl | -carbamic
acid tert-butyl ester
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chromat ography using a gradient of 0 to 3 % net hanol
in ethyl acetate to give |-[(Z)-5-

whyasoxersadamant an- 2-yl | - 4-i sopr opyl - 3- et hyl - POT/@R207/060667

di n-2-one (268 ng), Ms (El): _2@&._3 (Mt), as the less
pol ar component and

E) - 5- hydr d t
&E%%le%w} g pfel 313 At %@Ygtﬂea%lﬁ%lf O3 rigeR AbFOpgHOC s methyl-(D/L)-

(&Hnk: (398121g)331(d\/ﬂ')am11&&dbﬁﬁnfmé %mhg)bmm&eemnh BGBM{360 my)

75; +
MRS RTP A 35 cdogessiseUd {453 Bpy MSAESE: A4 (Mdzo1 i d
i n-2- one Step A]

2- Cycl opropyl - 2-cycl opr opyl am no-propionitrile This
mat eri al was obtained in anal ogy to exanple 64, step

Slepfzyom cycl opr onQyAda%sMAd«,@Iypaean{ﬁo% Bladethyl- butyramlde

cycl opropyl amne (3.7 nL) and trinetylsilyl cyanl de (
as.a |l E el.l ow oi l

%glf _n?at% as ob1§{ nalogy to exam%le 63, stgg B] from'| I%—(adamantan—Z—
ﬂpzﬁ%aﬂoplydl DPinegplyyl- mbp)ﬂ]}lﬁ‘-bhm?c didrmrstflester (HOang)dly treatment

S0 5 ALORLD AIBS B SkeB Sy o,

g) by reducti on WI t h diisobutyl al um ni unhydrl de(20% i n
toluene, 27.5 nL) as a colorless oil (144 ny) after
chr omat ogr aphy (ethyl acetate/ nmethanol/NH 4CH

dtep:@. 2) . M5 (ESN)-Add@antdn(OMA-23-dim&h@IPbthne-1,2-diamine
N1- A amant an-2-yl -2, N 2-di cycl opropyl propane-

2-d t I t

DS g 855 Sl Frufy 0 e BR el B by broBaantn-2:1-2-

dmihod?, éfd1llmeth(yllcbl4tyrag]1)1da b 22ngdaneductivoneitl{ B&ranme I Hircomplex (3.4
drid 31

A F S B BTSPR | uth SIS AR HE AL S i ey ™

St D

I -2gan13nt an- 2-yl -3, 4-di cycl opr opyl - 4-net hyl -i m dazol i d

in-2-one This material was obtained in analogy to

sxpmyl e ﬁ@s,daﬁiaﬁ&nBj -yl idopVopyl-elflethylomillizolidin-2-one
adamant an- 2-yl -2, N 2-di cycl opr opyl - pr opane-

pr o e
I s %‘)%é T oo SRR o S B ¥ g 2125
N'ﬁ“(ﬂm*b‘ﬂaf@i& SligniHe €94 mgErptrpdtewn?eitand -@rbonyldiimidazole (42 mg)

%@&?%@ﬂ)«k? 1?9%(@23 (ﬁsgyg{@g((mﬁ@lﬁnant an-2-yl]-4, 4-di m

azo
3 QICI opropyl -1 -[ (E)-5-hydroxy-adamant an-2-yl ]-4, 4-dim
et hyl i m dazol i di n-
Examples 73 and 74:  1-[(Z)-5-hydroxy-adamantan-2-yl]-4-isopropyl-3-methyl-
imidazolidin-2-one and 1-[(E)-5-hydroxy-adamantan-2-yl]-4-isopropyl-3-methyl-

imidazolidin-2-one
Step A] 3,N*-Dimethyl-butane-1,2-diamine

3-Methyl-2-(methylamino)-butanenitrile (1.2 g, CAS 60727-35-7, Tetrahedron 56(16),
2523-2531; 2000) was reduced with diisobutylaluminiumhydride (20% in toluene, 44.2
mL) as described in example 65, step A] to give the desired material 3,N*-dimethyl-butane-
1,2-diamine as a light yellow liquid (787 mg) that was used without purification. MS (ESI-
Turbo Spray): 117.2 (MH").
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2-one Step A]
2- (Cycl opropyl am no) - 2- net hyl - propanenitrile This

woretos/#@ss was obtai ned in anal ogy to exanpl e GBCT/EPENT/060667

Al fromacetone (7.73 nL, cycl Propyl amne (3 g) and
trimethylsilylcyanide (13.2 m) as a |ight yellow

liquid (2.5 g). 1HNWR (CDA3) : 2.3 (m IH, 2.05 (s,

br, IH, 1.49 (s, 6H) 0.58 (m 2H), 0.41 (m 2H).

Step B] 2-Cycl opropyl - 2- met hyl - propane- 1, 2-di am ne
TSIt or [ &1 WHE BbE ADrGN b2 S BgpircobemiRE- Gomantan-1-ol
step A] from 2-(cycl opropyl am no) -

%ﬁ@ﬁdwﬂm a9 BBAGRULR hhﬁoggl{otzx% RY%0r fEVAT B 3/\N“811methyl butane-
tyl in tol uene,

u | u L
12'd amwﬁ?&,@"} o h%}glioawﬁe%é%}anpﬁsﬁmaggwef&ﬁggﬂJe amination
witidediomt esroRydridet(DD8Ing) us lidghe [velpow sehnnisaltd OM9 night MVREST): 267.3
3) : 2.58 (s, 2H), 2.05 (m IH, 1.50 (s, br,

,’1.08 (s, 6H), 0.44 (m 2H), 0.30 (m 2H).Step C
(E/ Z)-4-(2-Cycl opr opyl am no- 2- net hyl - pr opyl am no) -
adamant an-1-ol This material was obtai ned i n anal ogy
to exanpl e 60, step Al from 2-cycl opropyl -

5@% | - propane-1.2¢ L@H}fcﬁ@x;( 498nsMan-and)-4- 1sopropyl 3-methyl-

R e LT

n‘ilxltlwiehrofz oieast ereoners as light yellow gum (572 np).
M5 (ESI): 279.3 (MH) . Step D

%?% %aquﬁags"%éré'og a(nQd'zlg 'aHXlgg)p gy éx%gl%fgaébt ?t@f) %] ¥1Joln' (4]3/ é}—qi—(g]—methyl—

2- I@bﬂ@@itmpwtylanp(l@)a@mﬂ}mrbkyﬂ GFAmapt eyt ity 1. di m

@Jrﬁbﬁllyl&mqfdﬁ%&k (fUSr}n )ZTBE‘ Brude Eroducts of this react1on were separated by flash
(E 4-(2- | opr o am no-

pr o am no) - ad
éﬁpgwtqgrar Y(%m arﬁj)i 1%%0 &.tgéofomharwl myﬁrlfse%)to gwel (2)-5-
Bpirbedadndifn-b l@&%‘pr(quylaﬂnétﬁ |-aitizolidh-2-foins (268 mg) MS (EI):
|o e sol ution a

S5 WféeSW?gaf Bagrs Pl T L Lty e M-
{sbprophl- ﬁ}ﬂlﬂﬂth!}tlhyhc}azohdlﬂbbﬂﬂﬁ S2( 16D, M)(El)n 2D NI8), ik yhe more polar
WP%% dropwi se and the m xture was allowed to stir

mnutes at 0 OC and then at RT over night. The

reaction m xture was extracted with 1M HC , washed
with brine, dried over Na2S™ and

Example 75: 1-Adamantan-2-yl-3,4-dicyclopropyl-4-methyl-imidazolidin-2-

one
Step A] 2-Cyclopropyl-2-cyclopropylamino-propionitrile

This material was obtained in analogy to example 64, step A| from
cyclopropylmethylketone (9.84 mL), cyclopropylamine (3.7 mL) and trimetylsilylcyanide
(13.2 mL) as a light yellow oil (7.45 g). MS (ESI): 151.2 (MH").

Step B] 2,N*-Dicyclopropyl-propane-1,2-diamine

This material was obtained in analogy to example 65, step A| from 2-cyclopropyl-2-

cyclopropylamino-propionitrile (1.0 g) by reduction with diisobutylaluminiumhydride
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evaporated to give a crude product. This was purified
by flash chromatography (gradient of MeOH in ethyl

waewans7s9 to 5% to give PCT/EP2007/060667

3- cycl opropyl -1 -[(2)-5-hydroxys@adamant an-2- yl|]
dlrrethyl-lmdazolldanO (79 nog, light yellow

I
éﬂ)’c)o tc())ivrsecr)lé’y Efmﬂu? 1}()1}1%':)0}1 )S?Aﬂld dm%af{er ch]g)mz}t])gr&plhy g:tl’r%l
ectelttyds/melthedlalz/bﬂmdﬂhlZrocﬂﬁeM(S](ESI)nyiS ZOVbl).ess foam M
(ESI'): 305.2 (MH) . Exanple 78:
| - Adamant an- 2-yl - 3-cycl opropyl -4, 4- di nmet hyl -1 m dazol i d
i n-2- one Step A] N1- Adamant an- 2-yl -
m ne

Seblii o was obr S nddm traﬁ%aﬂo?gv 5&@93%%1)@@5%%@&%1%

Al from 2-cycl opropyl -2- net hyl - propane-1, 2-di am ne
BB ngeriad taabbradheidrin exdogl t© exahplé, 6OSzttquBfr))rrHI)N -icyclopropyl-

7
gtq)g)lgﬁér’]ntlgg(?la 183 (Qém%g%gxd E%QHI%%htaﬁ 3{%9‘3%%)003! V\%%Rwe mination with
mu(lrggo}rohygl@geml(mgpa-gs a @t@tybesgpﬂ (115 mg). MS (ESI) 289. 3 MH ).
| - Adamant an- 2-yl - 3-cycl opropyl - 4, 4-di et hyl -i m dazol id

in-2-one This material was obtained in analogy to
exanpl e 76/ 77, step Dl from N1-adamant an- 2-yl -

DleRdmon R ERT Bty e 135 Bt i one”

(trichloromethy) -carbonate (30 ng) as a white solid
Bk magrial MBs pESInerd 12 88alagy( thtexympleBastey BinAowanedd 86m N'-

§daﬁ’1}eﬁt£¥ g Z%{I}?S?lﬁy_félcﬁlrgﬁgl p@ogﬁﬁqr p%—&a%ﬁ@?ﬂ%%g)zo)y‘éréatﬁ’ieﬁ@ with 1,1-
girhomy¢ymidepnlo pAA mp) 45 @jarbshgibit Idxyela e 1Al 23 YMH'A- m

et hyl i m dazolidin- 2-one Step Al

2- Cycl opropyl - 2- cycl opropyl am no-propionitrile This

mat eri al was obt ai ned i n anal ogy to exanpl e 64, step

BlambRTICSR T R ROP 1 AYAhT B8 g e Ry AR ofT S L imethy-
imiglazolidéh2emeoand 3-Cyblogyapyl-H-[KBR- b@ﬂ)@lx@)adamﬁnﬁﬁ—){—m]—4,4—dimethyl—

- br, IH), 1.57 (s, 3H), 0.99 I H),
Wélé‘?%fﬁz%&n%e 6Ir—|) 5?45 (m (2i|) " (m 19

Step A] 2-(Cyclopropylamino)-2-methyl-propanenitrile

This material was obtained in analogy to example 64, step A| from acetone (7.73 mL,
cyclopropyl amine (3 g) and trimethylsilylcyanide (13.2 mL) as a light yellow liquid (2.5 g).
'"H-NMR (CDCls): 2.3 (m, 1H), 2.05 (s, br, 1H), 1.49 (s, 6H), 0.58 (m, 2H), 0.41 (m, 2H).

Step B] N°-Cyclopropyl-2-methyl-propane-1,2-diamine

This material was obtained in analogy to example 65, step A| from 2-(cyclopropylamino)-
2-methyl-propanenitrile (1.0 g) by reduction with diisobutylaluminiumhydride (20% in
toluene, 33.3 mL) as a light yellow liquid (640 mg) that was used as crude material without
further purification. "H-NMR (CDCl5): 2.58 (s, 2H), 2.05 (m, 1H), 1.50 (s, br, 3H), 1.08 (s,
6H), 0.44 (m, 2H), 0.30 (m, 2H).
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Step B] 2, N2-Di cycl opropyl - propane-1, 2-di am ne This
mat eri al was obt ai ned in anal ogy to exanple 65, step

Wa\R0oBHTSR- cycl opropyl - PCT/EP2007/060667

cycl opropyl am no- pr opi on| trile 53. 0 g) by reduction

wi th diisobutylal un ni unhydri T2 (20%in toluene, 82.6
m.) as a light yellowoil (1.01 g) after purification
by flash chronat ography (ethyl acet at e/ MeOH NH 4CH
1:1:0.1). M5 (ESI): 155.2 Step C

fEpBI- 4- (2- Oycl o@#ébw(zz:}@m@pdmmpa%mdwbmmﬂwnb)
adagdananiagp-1-ol This material was obtained in anal ogy
to exanple 60, step A] from 2, N2- dicyclopropylpropane-

2-di am ne 96 and 5- hydr oxy-2-ad none (500
.’1?559 nﬁ%ﬁer.laéa@é%l?wegﬁ% AR GO EIPE 581 GsH DOEORy - A ProPYL-2-
A8/1-pB) pad 8- 182 - axing (@198fmgjlaa815eh;el Badanantadrer(Mesmy) by
ep D .
aﬁdzfdﬁie FUTELbTh S SRy 317 e Bhuss ofesgrogmers
bghtwleﬂwrgdlalz(évz digh- MS(ESﬂé: 28 (MH").
3,4-Dicycl opropyl -1 -[(E)-5-hydroxy-adamant an-2-yl ] -4-m
et hyl -i m dazolidin- 2-one These materials were
obtained in analogy to exanple 76/ 77 from

EZ-4- -cycl op - . .. -
étee@ op ég%amnx[)?ﬁ%p%haﬂ{%)ad%%arﬁ W4 digpethypgmidazolidin-
PWhe mndtI-€atlopdpyi -{ (E)t3-hedrbyy-addnien t§102 33] - wlt)dimethybirsidazolidin-

trichloronmethyl) -carbonate (91 ng) to give 3, 4-

i c;‘?cl opropyl -1-[(2)-5-hydroxy-adamant an- 2-yl ] - 4- net hy
| -im dazolidin-2-one (38 nq, colorless gum M (ESI):
337)-3-(@Memg 9prapdamino-2-methyl-propylamino)-adamantan-1-ol (420 mg) was

érséo'l&ydjﬂ @j@ﬂr(@@}ﬂL) |an[tl Qg%leé ’t(hbf‘@ Wﬁ‘l@ﬂﬁ'@@h% bath To this solution was

édﬁ%lfi]awshtnemf ricgyl a%iﬁmﬂ mL EﬁgﬁﬁM& i) déﬂml%ctrggsf* solution of
Bm[((r@lﬂ&ohiéd{y@))(&arbﬁﬁdf@ﬂ%amng%-m IGN1, (86l )aza-géd &lopwikkand the
n- o
300 s 50 PR Ty i farhpiniion 0y Ciand sy KLy gfep eacton

UmﬂnreZwﬂrEﬁtrSd:tecﬂJwi-\]l 1M Al oagted ywithclyrih o deed gveaiNap®O Tdnds
KRR crl G oARBRI R T bt BPARMGELARERAH Boradien

aﬁ&ﬁq@fbmt@ﬁ@ﬁ@@n%@aﬁ a.)m give peydapmpyl-1-0A8-%bpdoxBadarpantan-2-
By-4r £ aedth @0 M dzBlidin-2-one (79 mg, light yellow solid, MS (ESI): 305.2 (MH"))

and 3-cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one
(172 mg, colorless foam, MS (ESI): 305.2 (MH").

Example 78: 1-Adamantan-2-yl-3-cyclopropyl-4,4-dimethyl-imidazolidin-2-
one

Step A] N'-Adamantan-2-yl-N*-cyclopropyl-2-methyl-propane-1,2-
diamine

This material was obtained in analogy to example 60, step A] from N°-cyclopropyl-2-
methyl-propane-1,2-diamine (90 mg, obtained in example 76/77, step B]) and 2-
adamantanone (70 mg) by reductive amination with sodium borohydride (23 mg) as a
white solid (82 mg). MS (ESI): 263.4 (MH").
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di i sobutyl al um ni unhydride (20%in toluene, 48.4 nl)
as a colorless liquid (417 ng) after purification by

wo b@slo4qss onat ogr aphy (et hyl acet at e/ I\/leO—v NH 4BE4/EP2007/060667

1:1:0.1). 1HNWR (CDd 3) : & 1.83-1.70 (m
S5H (2 CH, 3 NH, H20); 1. 76.3948°, (m 6H) Step B

(E/2) -4- [(1-Am no-cyclopentyl nethyl) -am no]

-adamantan- 1-ol This material was obtained in anal ogy

to exanple 60, step A] from

Steaddl nonet hyl cycl dld@maytlaarﬁ Ne3-¢cydapragl-4ehdimethyl-imidazolidin-2-one
5- hydr oxy- 2- adamant anone (400 ng) by reductive

@msmﬁété@ﬂwahbbtaﬁﬁqw AhegR%dih R 761 8stBED| %n@N -adamantan-2-yl-
% X re of  di ast Zr eoner s a a colorl ess soI
)

mopé )metlgy 13)r(3pa(n|e/,_‘+ angl('l%g g) by treatment w1(t3h triethyl amine
B3 10g) arkt Biy-dirdkioraciamntaboaty 30 mgBach wliie sydidr(6] gd] MS (ESI):

g E?l +5)ne and
Zﬂﬁ] HS ‘hydr oxy- adamant an- 2-yl ] -1, 3-di aza-spiro[ 4. 4]n

onan- 2-one These materials were obt ained in analogy to
exanple 76/ 77 from (E/ 2)-4-[(l-am nocycl opentyl net hyl)
-am no] -adanmantan- 1-ol (630 ng) by treat ment with

Ef(drﬁ‘ Yy P& 0. H4- DI&chcﬁﬁépﬁtts ( Ist SAEAINAD-2-y1]-4-methyl-

qda % (262 |ve ]::]'l ] rox damantzan] Amethvl.

Foljd Loz QﬁrﬁB f é &’%a antan methy
hﬁid@idlﬁﬁﬁzgdrﬁss, (ESI) 291.3 (MH +)) and

3-[ (E) - 5- hydr oxy-adamant an- 2-yl ] -1, 3-di aza-spiro[ 4. 4] n

SR 25 ONe (190 Ty 160k 811 #9515 B3 Pan b fOL: 3

Exanpl
4-Di cycl opropyl -1 -[(Z)-5-hydroxy-adamant an- 2-
Ihsd@aj@%{q @\{ag obtgé}eé uaglg(yalggy to e))/(ampley64 step A] from acet%flc]yclopropane

fo.du IQ'LCW% }{Jn‘lﬂe' (B(fﬁlLiaIm’ iRty FHATRAYANT 024 WL s a light

dlnT one
cmﬁmw 2y a8 AL ETOA 0 el 5Thi $HkrloTs 31D, 099 (m

trHl) arécad.54 GASSHR29521@H)) was obtained in low yield

by Strecker synthesis: NH4CQ (695 ng) was dissolved in

25% aq. NH4OH (3.5 nL) and then a solution of

di cycl opropyl ketone in MeOH (3.5 nL) was added. To the

cl ear solution was then added KCN (426 ng) in three
pepdilons and t he2.Nedubiclangomilprenasevieds dalivgved to stir

over night. The m xture was cool ed and poured i nto DCM

aﬁfsj ab@dl wababtaRd is aﬁ;utsgﬁt Bexhple oBagdp AThenp:r Gyi’t'l‘tbtﬁopyl 2-
| ayer S _separat ed, 3 cf) é brln ed
Wiﬂamé)vtgaBlrog{thV\@ ge) y reduction With duso utyla um1n1umhydr1de
(20% in toluene, 82.6 mL) as a light yellow oil (1.01 g) after purification by flash
chromatography (ethyl acetate/MeOH/NH,OH 1:1:0.1). MS (ESI): 155.2 (MH").

Step C] (E/Z)-4-(2-Cyclopropyl-2-cyclopropylamino-propylamino)-

adamantan-1-ol

This material was obtained in analogy to example 60, step A] from 2,N°-dicyclopropyl-
propane-1,2-diamine (696 mg) and 5-hydroxy-2-adamantanone (500 mg) by reductive
amination with sodium borohydride (148 mg) as a mixture of diastereomers as a colorless
oil (572 mg). MS (ESI): 305.3 (MH").
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The resi due was chromat ogr aphed (et hyl aceate/ heptane
1:1) to give starting ketone (713 ng) and a-am no-

W@ 2@$04eps opyl - cycl opropaneacetonitrile (142 neQT/EB2087/060667

light yellow oil. 1H NWR ( CDCI%% 1.79 (s, br, 2H),
1.17 (m 2H) 160(m 8H). Step B
gfff?al ncyg AL dé/prop hlag%; 5- ]il cf%lg%rg at?nal-lrt]al'&js—z nﬂtf e?hyl Tdazolidin-

0 acco
a-omgehd éﬂe@;ﬁl}’dypﬂonpplr b éabgdrom’ ada,rn:gltqme aflh@ )metjbyl imidazolidin-
peduction with diisobutylal um niumhydride (20%in
toluene, 8.1 nL) as a colorless sem solid (106 ng)

Eter purlflcatlon k()iy sh chr omat ogr aphy fB
ABeE ApAFTIAOF RGOS dIin pnglogy o expmR )(E/Z 46 cyclopropyl-
Q&yclalb‘l)o yldmifb-pSopyiming ¥ itlandariioh-arudl (38 Ghg) B tfdatfnent with

ik aming om0 GRS AP HBY e
dmydlepniop;ﬂhl -$( Zyeit-Bydraky- anar&mé]ﬂmmthﬁahm@gzohdm 2-one (38 mg,
0 n

F@%ﬂ%mﬁnyfﬁ%@ ALy %ncﬂi Y ORpARLE E?eoﬁgvgw
adpmaan-gdilc m@hsdmnmwbdm -ORe @@dnmpbwkem,ul\i% K35 331.3
K a m xture of diastereoners as a colorless gum

??%I M5 (ESI): 291.3 (MH +) .Step D]

4,4-Di cycl opropyl -1-[(2Z)-5-hydroxy-adamantan-2-yl]-im

dazol i di n- 2- one and

4, 4-Di cycl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl ] -i m

Hmj)llesdﬁihalﬁl-ﬁme 3Fhes &-Inptrexy- aﬂ%HnMHBEZQHI hj3ndalzai spiro[4.4]nonan-2-

GRS 0, NS BT b2 O s R i 2o

treatment with trlethylanlne 0.12 ) and bi s-
fiepirdhl or onet hyl )-Anugemeht- éycg%)snﬁ‘ba)mm@ gi ve
3,4-dicyclopropyl -1-[(2)-

5hi@k@lbwnyma@iwmtxam9%wﬂ 7hwhesttyined Addadn tcﬂd:xﬁm%ie%&? step A] 1

SRl SRa S bR RO R s ARSI TA At by

diidopliiyhal danmotiint iy dride226%ein t@viemy 48.4 ohlor dseselayleaslsquid/Bl17 mg) after

éﬁ%éatmﬁ %? ﬂgsh( Ms Hahogﬁag}hﬂ (E‘[ﬁglea[c%é e?Mé@'PﬁNﬁLEXb@N hy. 1) H-NMR

ont am na I ast er eoner

&CpCE) Jsﬁﬁyoﬂr@dﬁédla?ﬁahn arpt2 (3 CH, p Nhbtiad))11.30- éﬁaias pH).
ro[4.4] nonan-2-one This material was obtal ned in

anal ogy to exanple 7 1 from

3-[ (E) - 5- hydr oxy- adamant an-

Step B] (E/Z)-4-[(1-Amino-cyclopentylmethyl)-amino]-adamantan-1-ol

This material was obtained in analogy to example 60, step A| from 1-aminomethyl-
cyclopentylamine (417 mg) and 5-hydroxy-2-adamantanone (400 mg) by reductive
amination with sodium borohydride (118 mg) as a mixture of diastereomers as a colorless
solid (663 mg). MS (ESI): 365.3 (MH™).

Step C] 3-[(Z)-5-hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.4| nonan-2-
one and 3-[(E)-5-hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.4|nonan-2-one

These materials were obtained in analogy to example 76/77 from (E/Z)-4-[(1-amino-

cyclopentylmethyl)-amino|-adamantan-1-ol (630 mg) by treatment with triethylamine
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2-yl]-1,3-diaza-spiro[ 4. 4] nonan-2-one (50 ny, obtained
in exanple 81/82) by treatnment with sodi um hydri de

W@ 3@8ia158m neral oil, 19 ng) and i odonet hane (PAI/ERBI00AB60667

a colorless solid (25 ng). I\/B_ég_Sl): 305. 3 (MH)
Exanpl e 86:

@%P:Lgngﬁ(gzol (lt i tﬁérobe%ryge Thr$é artrea H’e)éeﬂ 4h %r(()f(y
M@mmarcycdl op B alyra-spirp (43)] nénhyafcmbc;ﬁl%&jmgmvﬂ@de—sgglws] M4-(ESI):

Q@It ?Yl{/ﬂfm ﬁﬁlzfp ('Eg'th)gfrgﬂﬁadﬁnJrﬁﬁf"E %/ﬂ Y\”E)tcihﬁ%gir&}m 4] nonan- 2-one

élé I de and ent “of T odonet hane
dang lsalpricss gé%é&rPﬂﬁéEsﬂ) 129GédMIés)|éond| ng to the
N, O di -net hyl ated product). M5 (ESI): 319.3 (MH)

Exanpl e 87:

3-Ethyl-1-[ (E) 5- hydroxy adarmntan 2-yl]-4,4-di et hyl i
d I Th bt d

anaa]gl(e)s éf %ndex A 041 g cyllc (fprg%z ﬁz)‘@ah oxyailcil ?nanlt'gn 2-yl]-

im{d@ﬁ)l}(ﬁn-ﬁy(dreoaayl 4ddmaydepropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-
g’gﬁﬂlalol igodiqret hyl - i m dazol i di n-2-one (100 ny,
talned in exanple 61, (E)-lsorrer purlfled by flash
chromat ogr aphy on silica ‘;f usi ng gradient of 0 to
GPREOH i n et hyl AC¥RAE§K ?N@p@rqxélﬁpsopayea&ffw}tah on
W th iodoethane (62 ng) in the presence of sodium

i kinden (ddteriad ( CAS 76 2922rA0n@Y wids aditdihed i 10Myiel bybirecker synthesis:

ShEe s P R P AT (32 mkkenss paglutign of

dicyddopgketogein MeO6B(3niginl) Mas @cEEld) To #g3]l&r ¢olHEdn was then added

h h h I h
WF? ll}% mnt ree ipsn‘t on % the rﬁé mlxtu g rx{gl% taa(r)]v_v%q t)(/)l sgu‘ over night.
Ihe giparays- qomeéawé |ppareﬁI intod M) W#ﬁlt B} wis spigated with NaCl,

ohé aigéﬁfé lhyRr @H@ie@ﬁ!ﬁétédow@s}h%ﬂmﬁi brirk, ffi@ver Na,SO, and evaporated.

%hg dztle ya é%ﬁ@ﬁ?&%ﬂ? aéstgly L 9fesqe/hepiqne & 1o %e starting ketone (713

ol anah echmimoax-apqidopill; cyélEpmpanmetopurﬂef(llez:hﬂgy a$ & hgtt yellow oil.
! I t of Ot

g&%ﬁ%ﬁ&%ﬁ?éce’té élqg( I uen@éa&g@egl k;l at i og

wi th | -brono-2-fl uoroethane (50 ng) in the presence of
sodi um hydride (41 ng, 55%in mneral oil) in DWF (6
m). 3-(2-Fluoro-ethyl)-I-[(E)-

Stepydr oxy- adamant, P—ID@yclﬂp]roﬂyl‘éﬂﬂlh@ﬁtﬁMiarmﬁ@ dazol i di n- 2-
one was obtai ned as col or’l ess

This material was obtained according to example 65, step A| a.-amino-a-cyclopropyl-
cyclopropaneacetonitrile (266 mg) by reduction with diisobutylaluminiumhydride (20% in
toluene, 8.1 mL) as a colorless semisolid (106 mg) after purification by flash
chromatography (ethyl acetate/MeOH/NH4OH 1:1:0.1). "H-NMR (CDCls): 2.66 (s, 2H);
1.70 (s, br, >4H, 4 NH and H,0), 0.71 (m, 2H), 0.40-0.21 (m, 8H).

Step C] (E/Z)-4-(2-Amino-2,2-dicyclopropyl-ethylamino)-adamantan-1-ol

This material was obtained in analogy to example 60, step A| from 1,1-dicyclopropyl-
ethane-1,2-diamine (105 mg) and 5-hydroxy-2-adamantanone (83 mg) by reductive
amination with sodium borohydride (25 mg) as a mixture of diastereomers as a colorless
gum (126 mg). MS (ESI): 291.3 (MH").
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oil (20 nmg). M5 (ESI): 311.3 (MH) . Exanple 89:
| -] (E)-5-Hydroxy-adamant an-2-yl]-3,4,4-trinethyl-imda

waQodoBaig1s8 2- one This material was obtai ned i n POHEPZPY7/060667

to exanmple 7 1 froml-[(E)-5- ./droxy adamant an-

2-yl]-4,4-di nethyl -i m dazol i di -2-one (55 ny, obtained

in exanple 61, (E)-isoner purified by flash

chromat ography on silica gel using a gradient of 0 to

5% MeOH in ethyl acetate as the eluent) by alkylation

Wiep Wi odbAdRineerroBd- Intfy) iSnhidhexyprdageamean-ofylsivriilapelidin-2-one and

@M%mf@: 5&8%1@{@5550/&)»&0{9 wn%{ntﬁi b L iiBMGlitith-fohe

hydr oxy- adanant’an- 2-yl | -

igfqe &gttérl %@@tqﬂ@a%aiﬁ%lgglgégm exg%%%; 7??7(7 15% (%?%XZZZ%‘F‘%HO 2,2-
aRydssroPll- ethylammo) -adamantan-1-ol (630 mg) by treatment with tr1ethylam1ne

[ ) S elr oo Adamnh ans 2l A hgPR AR, 1 AR 1)
p-hy( Ey Sdhypdniory2- ﬂMﬁmnﬁlaermdy:tqhdm Rmp( dpyig, dolomeshglass, MS
?EEsfi%%% bg%/ﬁ{A*r%l?aR&]? 4%@1% r@} I-1|(E)-5-hydroxy-adgmantan-2-yl|-4-methyl-

- adanmant an

Tl o 4P TiscapHes s M GERAY a2 |4 Toxbgfibmeyrials were

SligBBy Abnthi@iBtENOIR tHetdther Bastereomer.
di net hyl - but ane- 1|, 2-di am ne (CAS 157663-74-6, 1.81 Q)

and 5-hydr oxy- 2- adanmant anone (1.9 g) by reductive

ami nation as a colorless semsolid (2.71 g). MS (ESI):
267.3 (MH +) . Step B]

Exqnoplp 85- Hy dr oxy3- é((féﬁahm@nxyzao}alﬂlamaméq@} bpydthyl- hddimgh

fg(ﬂﬂ@aq (qidaﬂzanpne and 1-

roxy adanant an- 2-yl ]

-4-1isopr.opyl - 4- et hyl i m dazol i di h- 2-one Thes
FRis engte %Péta%flam ﬁ%ogyrwéﬁ%maw Lifgpra X d /- é?véw?w adamantan-

erqm 6&hialh -sﬂrré?l ARbAAr-2-0%e (50 mg, obtained in example 81/82) by treatment

tgg?ﬂém h)ga[ %éﬁ?ﬁ% 121 aﬁ%%aqqg ?? ﬁngé &nﬂé(jdoghcgl)lzmegﬁl mg) as a colorless

galidi (@B Inoy) oSt (B§1)) 305c3a¢MbIﬁht e (1.12 g) to give, after
separation by colum chronat ography, 1-
[ (Z) - 5- hydr oxy- adamant an- 2- yl ]
-1 sopr opyM net hyI -im dazolidin- 2-one (910 ng,
colorless gl ass, M5 (ESI); 2932(M—| +)). and
xe[n(qé)z ~ hydr oXy4 syslearapykl-1(E)-5-methoxy- adamantan 2-yl]-3,4-dimethyl-

gnidatoldtin-20pieopy! - 4- met hyl -i m dazol i di n-2-one (950 ng,
colorless glass, M5 (ESI): 292.2

This material can be isolated when 4-cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl|-4-
methyl-imidazolidin-2-one is treated with sodium hydride and more than 1 equivalent of
iodomethane as described in example 71 (corresponding to the N,O-di-methylated
product). MS (ESI): 319.3 (MH™).

Example 87: 3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-

imidazolidin-2-one

This material was obtained in analogy to example 71 from 1-[(E)-5-hydroxy-adamantan-
2-yl]-4,4-dimethyl-imidazolidin-2-one (100 mg, obtained in example 61, (E)-isomer
purified by flash chromatography on silica gel using a gradient of 0 to 5% MeOH in ethyl
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(MH +)). Exanple 92:
| -] (E)-5-Hydr oxy-adamant an- 2-yl ] - 4-i sopr opyl - 3, 4-di net

whglosietszol i di n- 2-one This material was obt aP@EEP1007/060667

anal ogy to exanple 7 1 from - 98 -
I-[(E) 5- hydr oxy- adamant an-

th 200 .
sty e PR BB Yl bR (o2t iy ARubEs ftodiunm
hyditdedd1 (8596%rnn minenabdil)ah IDMH56 ng). eyl bddinet-hpdrexy-

@Jneﬁﬂan 251124, ﬁQilﬁ%%&ﬁ nRI d1dhir-3 2 e FES obMRidESholo?d sBlid (68

@%Eﬂ4IG$D{%%B3@MHyHroxy adanant an- 2-yl | - 4-i sopr opy
-met hyl i m dazolidin- 2-one This material was obtalned
in analogy to exanple 7 1 from

I-[(E) 5- hydr oxy- adanantan-

idi
Ry e Tt MR R R
Hymﬂhﬂsnﬁé@%hdnlhmneral oil, 75 ng) and |odonethane
(117 ng) as a colorl ess gun1(95 nmy). Ms (ESI): 321.3

TM" n’i’e)temmggtﬁn’%ﬂ in Ql%l@éy to example 71 from 1-] (%)dgl droxy adamantan—

-3-et
M 4 A dh@tffﬁyl minﬁ%%lflm'gdﬁnﬁ Ezéoolﬁé, %lge%eéamale E)- fomer
@mﬁedlgdﬂdsn cﬁﬂﬁllldlgg’rapl@y ex syl &l dsidg b gRINOROO0 to 5% MeOH in ethyl
C
%3 iy SRR et s o) vyt hemgre-fyaracivans (30 el presence
02 dirgy hmedm@a (ﬂédng, 5 exiampinerabeil it @y FS 6 pald .2 {0 Rluofo-tihel)-1-[ (E)-
H
FITERE AR s L SRS Al ot

ﬁzqﬂ@g) S EEQ Y130t Bé¥ETgum (24 ng). MS (ESI): 319.3
(N+H) . Exanpl es 95 and 96:
| - Cycl opropyl -3-[(2)-5-hydroxy-adamantan-2-yl]-1,3-dia
zaspiro[ 4.4]nonan-2-one and

Eﬁ%&g gg{ 2‘%5 n OL g(?) éslgﬁéd o a%]'gg anrg )ng—_3',24,¥lt1]irhlcefh§ri—grinle(llazolidin—

2-o@gcl opr opyl am no-cycl opent anecarbonitrile This
mat eri al was obtained in anal ogy to exanple 64, step

1sfnrleg aqmls 89?1?%%”13 ﬁa,l t%%g%lhgl’e 7‘?3ff"dn9@r ??)Y!S QI%I[H?(Y adamantan-
ﬂl 0414 @e@,y] 11](111;1a25@1d1n 2 one ( 5 mg, obtained in example 61 (E)-isomer
purified by flash chromatography on silica gel using a gradient of 0 to 5% MeOH in ethyl
acetate as the eluent) by alkylation with iodomethane (31 mg) in the presence of sodium
hydride (23 mg, 55% in mineral oil) in DMF (4 ml). 1-[(E)-5-hydroxy-adamantan-2-yl]-
3,4,4-trimethyl-imidazolidin-2-one was obtained as a yellow solid (35 mg). MS (ESI):

279.2 (MH™).

Examples 90 and 91:  1-[(Z)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-
imidazolidin-2-one and 1-[(E)-5-hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-

imidazolidin-2-one

Step A] (E/Z)-4-(2-Amino-2,3-dimethyl-butylamino)-adamantan-1-ol
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g). Ms (ESI): 151.3 (M#) . Step B] (
1- Am nonet hyl -cycl opentyl) -cycl opropyl -am ne This

wWOoraos/04eIb8 was obt ai ned in anal ogy to exanpl e GBCT/BPEP7/060667

Al from 1-cycl opropyl am nocycl gpent anecar bonitrile
(3.0 g) by reduction vvith diis utyI al um ni unhydri de

0% i.n.tol as.a l.orl e UId(
ll“gss m%tfréarl was Pgtaineé1 anar%o rrtgteé(arp l% s(t fro ano 2) 2,3-

4ioketigyl bugark) 1, melﬁSKglAS 15B62- 7(4M-|-|1)81 g) sné§ I(ﬂdr@@tzydamantanone

§I.9 Fﬂl%y éﬂh&%e%ﬁh?&ﬁﬂs&' IRy %m&”ﬂdﬁ@i}n ?%WE@@%W 3 (MH"Y).
-0 hi's material was obtalned in ana oéy to exanpl e

60, step Al from known (1-

am nonet hyl - cycl opentyl)-cycl opropyl -anm ne (556 ng)

and 5- hydroxy- 2- adamant anone (400 ng) by reductive

Sﬁplﬁat ion wth NeBt#-1-Hi8roxgladasantaad-dil4eiseprgpess methyl-

I
TR 3R a5 78 T o isrpryt-4y sty
maidgpilidof-3- 041]enonan- 2-one and
| - Cycl opropyl -3-[(E)-5- hydroxy adamant an-2-yl]-1, 3-di a

Tﬁes%%aftélﬁa‘is \ﬂt@%ﬁ{‘ned%n%ﬁﬁo Ieefé/ﬁ ﬁox‘{’%ﬁﬁz) -4-(2-amino-2,3-
talned in an to exa from Q‘P{
ﬁm[w(t hyldmitgRing) seamepienel ﬂ%ﬁ gwﬁti@f@}me%a%me laqigg (2.84 mL)

ﬁf&g&g«q}chmmhfeﬂgd)n@mbonwé f. Izrg)&tk)) latle odfien geg)(gfhtﬁﬁ?oylfbbumn

nd bis n

r\(,)glatczﬁr% L‘g@ égﬂg x%ﬂzi 9 ﬁ —%%({p&&pyl%%?e&lyl imidazolidin-
P-omy ¢ WpmgpaplorBs§ §179ss BSHEAL) o%}ﬁb@éhﬁh)taand 12F(¥%) Po-hy,dBexgi-@lamantan-
i%@%s%égo%yﬁh%ﬂﬁ)%lﬁ&gh %02 BHe (558105 | SR%1H ARS MYBESI): 292.2

ME dr opyl - 3- [ (E) - 5- hydr oxy- adamant an- 2-yl | -1, 3-di aza
-spiro[ 4. 4] nonan-2-one (180 ng, colorless soli d, S
(ESI) : 33 1.4 (MH +)). Exanples 97 and 98:

7-Benzyl - 3-[ (Z) - 5- hydr oxy- adamant an-2-yl ]-1,3,7-tri aza

i 5] d
BounRk ot 3 (5 BToTa uRTonratanentn 2 i oivoRropribimethy
gpidamol{dnBlombecan- 2- one Step A
3- Ami nonet hyl - | - benzyl - pi peri di n-3-yl ani ne This

'F?fs ?{Ag% 1YES B En%unﬁ Qn%@%ae}&g}ﬂetﬁ FRHATALE) - hyd G Rdamantan-
2-yl]-4- 1sopropyl -4- methyl 1m1dazol1d1n 2-one (200 mg, obtained in example 90/91) by
treatment with sodium hydride (55% in mineral oil, 45 mg) and iodomethane (97 mg) as a

colorless solid (120 mg). MS (ESI): 307.4 (MH").

Example 93: 3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-

imidazolidin-2-one

This material was obtained in analogy to example 71 from 1-[(E)-5-hydroxy-adamantan-
2-yl]-4-isopropyl-4-methyl-imidazolidin-2-one (200 mg, obtained in example 90/91) by
treatment with sodium hydride (55% in mineral oil, 75 mg) and iodomethane (117 mg) as
a colorless gum (95 mg). MS (ESI): 321.3 (MH").
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pi peridi ne-3-carbonitrile (CAS 153931-24-9, 1.23 g) by
reduction with diisobutylal um ni unhydride (20%in

w0 elosemass 14. 2 nmL) as a col orl ess gl ass (458 neQT/&P10687/060667

silica gel chromatography (DCI\{! t hanol / NH 4CH
9:1:0.1). M5 (ESI): 2203’>(|\/H9;5e Step B] (E/ Z2)-

I -b d
CnE T 1o T ok BTGP B> SR 5 A0 aggmantan-2-
yld-dematiyl-enldzolatied-cdje f r om 3- anmi nonet hyl - | benzyl -
pi peridin-3-ylamne (458 ng) and
@hﬁM‘t@t’fa}f v\%s 691%%8%@91911&;&%@%1{{9% 7tf>fr(fn@ @}@‘6} 'S)’@ cyclo%ropyl 1-[(E)-

am nation wt ) as a.colorless

ﬁﬁl)y r%afl@gpgltanﬁﬂ 4- Ipmlqy].,;)tmda@(hélﬁl gjone (40 mg, obtamed in example 69
Zﬂ@%ﬁﬁa)&txcﬁr(ﬂf(t@ effanhysdfe@mr TR @ by2trddltthenht Wity sddihid 28 dride

PR R sl eE] T wah Y ) sthans  meay geloesggum (24 m). M
TES1):i3a2.8<PpIH Q. [ 4. 5] decan-2-oneThese materials were
obtained in anal ogy to exanple 76/ 77 from (E 2)-
4-1 (3- Am no- | benzyl - pi peridin-3-ylnethyl) -am no]

- adamant an- 1- ol (586 rrg) by treat ment with

triethylamne (0.4 bi s- Strlchloromsth

Exapplehdt 14 %674 h&yclper(wbé [(Z)F 3-by deoxpadampptangd; yll-1,3-diaza-

i‘d{m?l ﬁkf}fa@fmbﬂ@iﬁphﬁycloprop 1-3-[(E)-5-h dro adamantan-2-yl]-1,3-diaza-
e[ga{ - 5- hydr oxy- adanant an- xf,

PIE" 9“5? g % r o[ 4. 5] decan- 2- one (115 ny, col orless

glass, M5 (ESI): 396.3 (MH#)) and

3tepé\dzyl - 3- [ ( E) - BOyyldpeypylaadeerapdeprenfangtdrbonigilg-t ri aza

-spi ro[ 4. 5] decan-2-one (207 ng, colorless glass, M

Tﬁrgllﬁater’r:‘ﬁ Qa3 0§Mhli'é)i)m afral %X% le 64, step AL from mgfclopentanone (9.33

- Benz ydr ox -adamant an-2-'y
mi q‘/ﬁ%awygﬁv% 37 S]Id@e fiperdyirrnidafds 8rmb) as\ﬁa@loﬂess oil (7.58
g hinved (resl):i181.aNM0gy to exanple 7 1 from

benzyl - 3-[ (E) - 5- hydr oxyadanmant an-

2-yl]-1,3,7-triaza-spiro[ 4. 5] decan-2-one (100 ng,
obtai ned in exanple 97/98) by treatnment with sodi um
hydri de (55%in mneral oil, 17 ng) and i odonet hane
888 Bly) as a col Orheemnaithyl¢@Glope)tyl) EcloESpyl-aming. 3
(M#) . Exanples 100 and 101:

Th3 mdebiy WaQobralded)in RndIEr ¥ aRFRMBNGENA Rfr¥h I-cyclopropylamino-
cyclopentanecarbonitrile (3.0 g) by reduction with diisobutylaluminiumhydride (20% in
toluene, 282.6 mL) as a colorless liquid (1.24 mg) after silica gel chromatography
(DCM/methanol/NH,OH 9:1:0.1). MS (ESI): 155.2 (MH").

Step C] (E/Z)- 4-[(1-Amino-cyclopentylmethyl)-amino]-adamantan-1-ol

This material was obtained in analogy to example 60, step A| from known (1-
aminomethyl-cyclopentyl)-cyclopropyl-amine (556 mg) and 5-hydroxy-2-adamantanone
(400 mg) by reductive amination with NaBH4 (118 mg) as a colorless glass (570 mg). MS
(ESD): 265.3 (MH™).
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spiro[i m dazolidine-4,2"-[2H] i ndene] - 2-one and
[',3 -D hydro-1-[(E)-5-hydroxyadamantan- 2-yl] -spiro

wQ pomsaazss | di ne-4,2' - [2H] i ndene] -2-one St epP@&/EPEOZ)60667

-4- [(2- Ami no-i ndan-2-yl met hyl.}\,- am no]
-adarrant an 1-ol Th| S rraterl al s obtai ned i n anal ogy

0 kno
gﬁe}% r o- %f‘/gl"?md’ @i it a&g—%ﬁléééa%? gpiro[4.4]nonan-
3—2)4116 any lsﬁmtlc@rhmﬂﬁeb(ij) 2- hyddramdaanotma 7-285., ndlaziyypiro[4.4]nonan-
pegductive am nation with NaBH4 (75 ng) as a light
brovvnfoam(410 mg). MS (ESI): 370.4 (MH) . Stepb]

3 Dh){dro | - L (2)-5-h droxy adamant an- 2-y ]/ [I
Fh?ﬁe@aaz@v qlgivere okt azned lpzpﬁl logtgesrampley %Wefr%IﬁdE 2)- % 2mino-

tycho ﬁ)lyh)?léi’h 1)laﬂlﬁ@a@ﬁmﬂmxmdwmag)awtr&tmleﬂn wisiptrieghylamine

IEEHI R N o 1708 8% T asbepyration by

tcnlomn(dﬁkﬁ)lawg{a@ﬁy,dmymb}pmﬁaahé 2 Zy-bretdnyy}yadaarntaa} 2-yl]-1,3-diaza-

%I?I !}‘? am neg‘% @?ﬁg ﬁgorlkéé’scgfl %ﬁ%ﬁ‘?ﬁﬁ cr?ltlgr%v[ i )I')1 aflﬁl I-
csc::éfrpé@méﬁe (Exa2vydgxytaslaglapean-2tl els3-dingarspireldrt  pgnan-2-one (180

ﬁ%' &mnrl&bﬁ&llﬁm{m 1¥31.4 (MH")).
3' - di hydro-| 5- hydr oxy- adamant an- 2-yl ] -spi rof[ i

m dazol idine-4,2"-[2H i ndene] - 2-one (155 ny, colorless
glass, Ms (ESI): 339.1 (MH +)) and

I'\3" -di hydro-1|-[(E)-5-hydroxy-adamantan-2-yl]-spiro[im
Extamples 2 ael 98: 2' 7- B2l -3ridéhelhydraoyendaidh tamg? -y dll, 3374tﬂ$&1—

AR B S o e

PR (AS] dqcmaaw i di ne-4, 2' -[ 2H] i ndene] - 2-one Thi s
rraterlal was obtai ned in anal ogy to exanple 7 1 from

Bte A]di hydr o- | - [{ BhriRodyh px;&ﬂ@mﬁ@ﬂm 3-ylamine
2-yl]-spiro[imdazolidine-4,2" -[2H i ndene]-2-one (80

EE@ n&ﬂﬁ,{? aas}gv%?aba I]gé(ylnglﬁaﬁ 209/ %{IQI% le| % 4% e%feghlaqown 3-amino-1-

bﬂdmhpnphlaahlee@%rbrga)nrdes(@ASNhS3l9élQé’r‘}i d. 2@ £L bypductih with

F]ET%&) lagl-?]ﬁnnl%noa arr1men 20%% gm]h]@nel‘i?%z naL) eé;; él coloil’fbsp%lass (458 mg) after
pilign gf: z@onmt%amlyzm@maéﬂ]mncé%ﬁ@@ﬁelp A MS (ESD): 220.3 (MH").
2-Chloro-N-[(E)-4-(2-0x0-1\3"-di hydro-| Hspiro[imdazo
lidine-4,2" -inden]-

Step B] (E/Z)- 4-[(3-Amino-1-benzyl-piperidin-3-ylmethyl)-amino]-

adamantan-1-ol

This material was obtained in analogy to example 60, step A| from 3-aminomethyl-1-
benzyl-piperidin-3-ylamine (458 mg) and 5-hydroxy-2-adamantanone (300 mg) by
reductive amination with NaBH, (89 mg) as a colorless oil (570 mg). MS (ESI): 370.4
(MH").

Step C] 7-Benzyl-3-[(Z)-5-hydroxy-adamantan-2-yl]-1,3,7-triaza-
spiro[4.5]decan-2-one and 7-Benzyl-3-[(E)-5-hydroxy-adamantan-2-yl]-1,3,7-triaza-

spiro[4.5]decan-2-one
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| -yl )adamant an-1-yl]acetam de To a m xture of
[\3"-Di hydro-1-[ (E)-5-hydroxy-adamant an-2-yl]-spiro[im

WO dasokd7as ne- 4,2' - [2H indene] -2-one (102 nBCT/EP2007/060667

obtai ned in exanple 100/ 101) qr&% chl oroacetonitrile (
93 ng) in acetic acid (0.6 nl),"“sulfuric acid (0.4 m)

Wﬁese n%aqenals Wi Igvmb’?afme% in aﬁglogyl_g(-)h e)(ﬁneri(et 7%:/% ik (%Pi)r réleﬁ?) qxtmmo 1-

er a ure
bmzxyﬂr pl@cetﬂlorﬁ -ymidtleyl (-mir® | rddpmanthnsitbF (786 @n@dsn/dre@@n@t with

{He}h%ﬁ{qﬁle 9desmL Tgﬁd msx(ttH&ﬁomt UNae[r%gnettQE 171@11%) to gﬂéeafter

m xt'ure_was_ poureéd I nto saturate

esparadien by caiuntn Aromatogriphyof-§amavE 3t lagkp- h»&égoﬁswa?siﬁ@@ntan % -ylI-
Wialhirpad-wiss (83| draiCO &Rl (W13 a1, C(ﬂ@@esbfgﬂag},?MSj('ESE)d 3%@(MH )) and

%%p&lj‘%aﬂg) g\f/}? o affgilda%ﬁ?g%(&é s% AI f% %lecan—i—one (207 mg,

é(ﬂbﬁ%gﬁsQI\%OESﬁb3%Bamﬂ)he title corrpound (185 nm)

as a white solid. Ms (ESI): 414.3 (MH +) . Step B]

| -[ (E)-5- Ami noadamant an-2-yl]-1\3" -di hydro-2H-spiro[im

i dazolidine-4,2"- inden] -2-one A m xture of

2-chl oro-N-[ (E)-4-(2-o0x0-1\3"-di hydro-1Hspiro[imdazo
Exanple99: 2' - nde?rPﬂnlYl*;r [\ B2rhydroxy-adagyaptact-yhi lqwethybd,3,7-

ﬂ%zagpﬁa[mqedaﬁ zeagﬁ:érpl es 103, step A) and thiourea (36
i n et hanol O M), and acetic acid (1.0 nml)

“ it %9%&%&05165‘@@@] PR RO Giom SRy oafl e S Hydroxy-

hciwmntam&@ yWak B&etriazd-spitir .6 &ecar-2 axvhe d V& miadBdedimdexample 97/98)
EFERLEAE i TR OB 18, RUAAIA, ¥ Lyl R88hpe oo mo
%aq0201$68203)<6%/mgb6\1%@§1b ‘Hd0Bi(MBeonpound (47 ny, 46%

in 2 steps) as a white solid. M5 (ESI): 338.2 (MH)

Exanpl e 104:
| -[(Z)-5- Ami noadamant an-2-yl]-1", 3" -di hydro-2Hspiro

i m 12 d Th t
AR o3, R 7 ST s
kplr(ﬁimﬂﬂahgldhme U2[-(2A) lindene]-2-one and 1',3'-Dihydro-1-[(E)-5- hydroxy—

4,2" -

PO 2R Rk A gl %?ﬁ?éﬁ“lﬂ&é%bd"i "4 00/ 101 "8

a white SO|Id(760 , 55%in 2 steps). M5 (ESI):
glggAz} (MH+) . Ex%]n_‘g_ [{H8mino-indan-2- ~yImethyl)-amino|-adamantan-1-ol
N[(E)-4-(2-Oxo-r, 3 -di hydro-1 H spiro[im dazol i di ne-4,

Zhis nhdtel@ fvas dbMineddaaBnbd@no ekaniple 68c&EAAT #6m known 2-amino-2,3-
dihydro- 1H-indene-2-methanamine (CAS 144800-63-5, 324 mg) and 5-hydroxy-2-
adamantanone (255 mg) by reductive amination with NaBH, (75 mg) as a light brown
foam (410 mg). MS (ESI): 370.4 (MH").

Step b] 1',3'-Dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl|-
spiro[imidazolidine-4,2'-[2H]indene]-2-one and 1',3'-Dihydro-1-[(E)-5-hydroxy-
adamantan-2-yl]-spiro[imidazolidine-4,2'-[2H]indene]-2-one

These materials were obtained in analogy to example 76/77 from (E/Z)-4-[(2-amino-

indan-2-ylmethyl)-amino]-adamantan-1-ol (405 mg) by treatment with triethylamine
(0.410 mL) and bis-(trichloromethyl)-carbonate (142 mg) to give, after separation by
column chromatography, 1',3'-dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl]-
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A m xture of
| -] (E)-5-am noadamant an-2-yl]-1\3"-di hydro-2Hspiro[im

WO d@sokd7as ne- 4, 2' - inden] -2-one (100 ngy, obtaP@EEP1007/060667

exanpl es 103), acethyl chl ogﬂgg?,(_o. 02 m) and
triethylarrine(O 08 m) in 2 (2.0 M) was stirred

sp1{ogoo zo? %\la%r%fene ? ohe ?;ﬂi% m Xt Porleess\/\@as (ﬁgl) 339.1

7 a [utio LR
@ﬂﬁéﬁ) arifhle, 3od1@admoel-| Ber- hy\@rgxm@zhn@htaw Lhlk atlm[ @dzohdme 4,2'-

|- de@'@zzl%g %ﬁ%ﬁk@v\% gl%s, £ (@S@fﬁ@%@fﬁ nd

evaporated The re purified wth silica gel
chr omat ogr aphy (CH2C 2: MeOH: NH 40H=95:5:0.25) to
obtain the title conpound (74 ng, 66% as a white
solid. M5 (ESI): 380.3 (M#) . Exanple 106:
Ek{lﬁﬂ):j@ﬁ :( 2- Oxo-1',383Diklydrgdr (E)- Bil-}?zﬂquﬁzidihgamiht@l r&nvkthyl-
2'.- 1 nden ta 1y acetam de This
?%%"é%‘f‘haz%lbdén%étz fﬂ%@@ene fa ogy to exanple 105 from
(Z) - 5- am noadamant an- 2-
;thsmat@t‘lal oNap pbiveged ih splogy toreixetapls|vil diave 143" 2lihydaetd nl(E)-5-hydroxy-

Fi®Rarl- i% @voé Héidl‘l@glehf‘z e[&?lgmdgné]ozdﬂ))n@@oamlzé\mbttﬁned in

sol |
g_)@mpq gOO/ IOm% 1 by trea ment wit sod1um hy ride (gS% n m1neral 011 26 mg) and

Ndb e} hrathe (27 ¢Pad a Whitdsdhddro night SISi (ESD)i pa3daaati gi ne- 4,
2' - inden] -1-yl)adamantan- |-yl]nethanesul fonam deTo
a mxture of

| - [ (E) - 5- am noadamant an- 2-yl ] -r, 3' - di hydro-2H spiro[im
i dazolidine- 4,2 -inden]-2-one (100 , Oobtained in

Exampled93:103) anb‘[(tFr)15eAmyIIl<al|dﬁm@n(a® DgllH,3 -dihydrep2ii2
g[grﬁlrﬁid)azolm?ﬁ@@QeﬁﬂieBPQY(He chloride (0.03 nl) was

ded at 0 C, and the m xture was stirred at room
ratur for The m xture, was_poured. jnto,. .
SEP b at odf UMBD3 (Bl 4E 3RSl ety 0Bl il 4.2 inden-
ThY adargaithe- 1 hajeestatidde washed with saturated NaHCO 3
solution, and brine, dried over Na2Sq 4and evapor at ed.

Er% gtln%fdgg gf1 Vga%(l% f ! R&g}#@@éﬁ%@ggnozﬁg sp} ro [imidazolidine-

a
6Bt- 8 ll‘lldgf@ fﬂtdne (t@mgm{dmp%m@ampg%o%@lhamhq:hleroacetomtrﬂe (93
5‘%? ﬁrgace{\{@a&ggf)ml sﬂﬁ&mg’ac(uﬁ 0. Jl'ﬂnl) was &RAREEWERB:L 0 °C. The mixture

§ ro-1 Hspirol[imdazolidine-4,
pas st}rffdiaﬁ]foom twyeaa%lﬁeam AL TQ i) Rt OAIPRSHANT (0. 15 ml) and
Q_thLﬁncfﬁ@Ide(l()lzahl)VWeSe addedi TiRdmi-Ru@RAsQbred orasaiFpliee hture was

poured 1nt[) (se%t)ura?ecﬁlq] ,CU0;3 so[mmn, anc? extracted with AcOEt. The organic layer was
washed with saturated Na,COs; solution, and brine, dried over Na,SO, and evaporated. The
residue was purified with silica gel chromatography (CH,Cl,:MeOH:NH4OH=95:5:0.25) to
obtain the title compound (185 mg) as a white solid. MS (ESI): 414.3 (MH").

Step B] 1-[(E)-5-Aminoadamantan-2-yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-

inden]|-2-one

A mixture of 2-chloro-N-[(E)-4-(2-ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden|-
1-yl)adamantan-1-yl]acetamide (160 mg, obtained in examples 103, step A) and thiourea
(36 mg) in ethanol (5.0 ml), and acetic acid (1.0 ml) refluxed for 16 hr under Ar. The
mixture was basified with IN NaOH and extracted with AcOEt. The organic layer was

washed with brine, dried over Na,SO4 and evaporated. The residue was purified with silica
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yl]-r,3" -di hydro-2H spiro[im dazolidine-4,2"-inden]-2-
one (100 ng, obtained in exanple 104) as a white solid

WO 2@8/0mg58 97% . M5 (ESI ) : 414.3 ([MH ) . BErempPm®07/060667

109 i
I-Trifl uoro- N-[(E) 4-(2- o>?<9 , 3" - di hydr o- | Hspi r o

%el n}m?oan%%%ﬂ%glgﬁye (?H ifllj\IHé { 39%9#‘6 34)%0 85:12.5:2.5) to obtain the
1itl¢ ¢anpeurrahidi oag dﬁ%ﬁindrsleszS] aWhl&-‘: SCdiuthr(@SQ HB 3l ﬁ\dﬁi m

i dazol i di ne- 4,2'-inden]-2-one (100 ng, obtained in

exarrpl es 103) and triethylamne (0.08 m) in CH2O 2

(2.0 trlfluororrethanesulfonlc anhydrlde (0.16 m)

was roo rature, and th

Exqmpp a&gt room &(kggﬂ?&rﬁ?‘@dﬁ%’@n?&‘ 2nVﬁ L 3‘#?’5{0\8?]2 was
peitoladidanslalisaur-aided]-Radd@O sol ution, and extracted
with AcCEt. The organic | ayer was washed wit h

igé éﬁjﬁér?aq vu? %n%d%& Hgl% e%}ggfg n 051 (?I‘on{j f f—?hhgrg% -1-| IgZ) -5-

evapor ate ue was

Bydroggadpahangit- érvé]t srgroaphiglazodider 42 h@ﬁ%ﬂf@gncﬁﬂ—pne 61b4 &i abtained in
%)%%}ﬁlé)z ?6(2%%19;59(9%%&“ (séi)?d (%OEX nigzﬁp%?i‘goaiﬁ fgstéﬁda i.0es Bl 338 MeMmH").

[0, 1-Trifluoro-N-[(2Z2)-4-(2-0x0-1",3" -di hydro-IHspiro

[i mdazolidine-4,2" -inden] -I-yl)adamantan-

| -yl ] met hanesul fonam de This material was obtained in
Exahplgyt05:0 exanpNe[(H)OzQ(I ot 1',3 - i)y el bo- aHi spdradiiaie modidiriz-4,2"-

H(ﬂenlié&agéﬂxgtb? WL%Q ;nqhé m dazol i di ne-4, 2' -i nden] - 2-

one n exanple 104) as a V\,hl te solid
27 ny, 19% M5 (ESI ) : 468.3 (LM‘H] ) . Exanple 111:
em]txnggpﬂ [(E)-5-aminoadamantan-2-yl[-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-

(ke E)- 041e((20(%g Jbtﬁnedjinhé{(gﬁl%iés |Tb§)ph€e@1{y*l Rhidaaeld.oh Rrand

g}ﬁzlwéz}rgmegéﬁ§ ml{a‘z@a{# o arI]I}H yﬁ%ggreéfat room temperature for 3 hr. The
hnit(di) wis Iﬁmrmadasmnﬁaa NaHED5 solBiordahy etttacBddwsiph AODENThe

gg%ﬁ%llaeyer %8%‘?\733%[%;1 ssﬁl]é%ﬁ%%gﬂ _ O%}ﬁ@ha%rgjt l%i_ir?e? dribfover Na,SO,
et ermpbatcainiThe re)SLdlue Wap plirified withreiliby g chioxydtograpligony |
(@H}(ﬂol\/le@#{ NHWjHi% fd Q%)dﬂ(())lmb% l{;‘r@]‘_\‘)?t[e &%3_641327{'91% 6%) as a white

ani c Letters 3 ,

- MS (ESHg 383 tenperature for 19 hr. The mxture
vvas pour ed into saturated NaHC g 3sol ution, and
extracted with AcOCEt. The organic | ayer was washed
wi th saturated NaHCO 3 sol ution, and brine, dried over

e}m]glgliggld evapol(la[t(f) 1- (2— I%Fxorle?' gﬁlydro ?leil)rnl'of Insi ((jiazohdme 4,2'-

1nden] 1-yl)adamantan-1-yl]acetamide

This material was obtained in analogy to example 105 from 1-[(Z)-5-aminoadamantan-2-
yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one (100 mg, obtained in example
104) as a white solid (20 mg, 18%). MS (ESI): 438.3 (M+OAc).

Example 107: N-[(E)-4-(2-Oxo-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-

inden]-1-yl)adamantan-1-ylJmethanesulfonamide
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chromat ogr aphy (CH2A 2: MeOH=98: 2) to obtain the title
conpound (140 ng) as a white solid. Ms (ESI ) : 515.2

W@ psio6758 . Exanpl e 112: tert-Butyl PCT/EP2007/060667

({[(2)-4-(2-0x0-1",3" -di hydro-l.& spiro[im dazol i di ne-

4,2' -inden] -1-yl)adamant an- | )JI am no} sul fonyl ) car bama

16 3 TR P08 MR RRh RS 01 308 b LAl idazolcine.
YR]-indes!-2 dinky HilomgHetspnedin exiagples 1 D3 and-taieylammude ] 082ml) in

| . ) o : '
?ﬁ'ﬁ%ﬁz %ng@ ngl‘?, ﬁ@ﬂﬂ%\l/l%&?%%}ﬂl)%h%@d%b??) %I?I?A)xv&’?%&.d%& aré‘rzp elﬁgi {h¥ mixture
wagstirred at room temperature for 2 hr. The mixture was poured into saturated NaHCOs
M1litid), aftd CRrdx@t With BcO8t. Mhdiodgantd 1apir Wb wakidazath diriiared NaHCO;
m@@%ﬁ, gggg@l@éﬁi{egfﬁ%gﬁ@@@? Mod Svaporatsd The TR e WsBurified with silica
bdl Ehrotndt@graploy (O3, GldMepdt: dH, BB5r50).2Hi td@balin dienglte4pRipound (93
= -] - t aQq-l.- 1ng}-sul f onyl ) car bamat e
?’%03%8%‘8 4l 23ATRR @gé}wﬁﬁﬂé}é’?gﬂfﬁ Tn R 2 (2.0 ).
trifluoroacetic acid (0.16 mM) was added at 0 0C, and

the m xture was stirred at roomtenperature for 2 hr.
The m xture was evaporated, diluted with AcOEt and

sadmipietiegt NaHCO mqglmfi-op Gxod gxHitgat€AHWgif [ AidEiolidihes,2 -
g{ﬂ%a{lh_c Igéﬁr vvaslﬁ‘zﬁshﬁ%g Wi sa{ér ated NaHCO 3
Bt adamgntgp; lnd methapesulforsmideo sos and evapor at ed.
The residue was purified with silica gel
Chis omete o map biyta{(rCH2Ch 2al dds Gl ekl gleH0 9 fom 0-[25) 5-hminoadamantan-2-

t;akng; tyk e - [ o
gilli%.dlk/%ﬂ&:j& s 1r&%§§%9§ﬂ;§£{/%, r_rgsdel.zgggé)rrrlgl?é@q I}Plg,: $tftained in example
N4) (az y white 30lek 6120 nag, JdvnyMISAEPH: ¢bt.8 6[MrkilHhzol i di ne- 4,

2'- inden] -l-yl)adamantan- 1-yl] sul fam de This

materi al was obtained in analogy to exanple 113 from
tert-butyl ( { [(2)-4-(2-o0xor,

' -dih -1 H spj i d i dine-4, 2" <ix - | - d
FaiS e oL R Gt gt ) =
gitdimeldzolidieecdplimeten -13))adsmantahi It- @] methiadesufdnangide
86%. Ms (ESI ) : 415.3 Exanpl e 115:

([MH ) .

- . - - (2 -1l 3 adishyvdro- i . .

(D ESEl PO At i T g P g motdne
Aetenldé-ong (H00ng+t Qhtaingd in examples 103) and triethylamiine (0.08 ml) in

CH,CE) 2. 9ralN] tidadamih alesdfoflid anhydridé (M Yehdrid-2inkd & robin

| dazol i di nes : : .
temperature, and the mixture was stirred at room temperature for 24 hr. The mixture was
poured into saturated NaHCO3 solution, and extracted with AcOEt. The organic layer was
washed with saturated NaHCOs solution, and brine, dried over Na,SO,4 and evaporated.
The residue was purified with silica gel chromatography (CH,Cl,:MeOH=98:2) to obtain

the title compound (17 mg, 12%) as a white solid. MS (ESI"): 468.2 ([M-H]).

Example 110: 1,1,1-Trifluoro-N-[(Z)-4-(2-0x0-1",3"-dihydro-1H-

spiro[imidazolidine-4,2'-inden]-1-yl)adamantan-1-yl]methanesulfonamide

This material was obtained in analogy to example 109 from 1-[(Z)-5-aminoadamantan-2-
yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one (100 mg, obtained in example
104) as a white solid (27 mg, 19%). MS (ESI"): 468.3 ([M-H]).
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4,2'-inden]-2-one (100 ng, obtained in exanples 103),
hydr oxyacetic acid (27 ng) and 1- hydroxybenzotri azol e

w@ ddostogy7s8 n DVF (2.0 m ), |- (3-di net hyl am noprBEYEP2087/060667

et hyl carbodiimde (70 ng) was ded at 0 OC and the
m xture was stirred at roomtenperature for 16 hr. The
m xture was poured into saturated NaHCO 3 sol ution,
and extracted with AcOEt. The organic | ayer was washed
wi th saturated NaHCO sol ution, and brine, dried over
Kisaseds 12hd evapotest Butyl (FHE) AeSiaxgel stadiydre-i Hespinglinhidazolidine-
§,Q|-hﬁi%ng? l)%HﬁrﬁEﬁ?ttaH-QrﬁPﬁﬂm()gH?tﬂl )M drh N
to obtain the title conpound (43 ng,

0
&%{Hrgo I t earsh?rllcla amantag EZS}I,ﬂ 454hydr$) 2 —sp12’o[1m1dazohd1ne 4,2'-
drdely 30 @iy | N9(I 161@) obai(18d xexahple3'108l), h}/dﬂlli}daﬂlh&m)[)@ ml) and 4-

Eachmtegl% e lellndjn Tg ﬁra’t% edr1I a&y@ého%%%al on gr%?rtlo sulfon&j 1)\6r1d1n1um inner
ekta19p Ineg, Dirgarfie bemters 3] (42) 2@ agRhl0an Q}hﬂﬂza(ﬁrozm) was stirred at room
i/elnl eEatgire d i’é’ﬂ{) Ghe 'Fhlgt%!ré 631[15‘;(15619?@ H]!td) tﬁ‘l%’[e‘!i I@aHC@d ?&Lfﬁn and

mpl e

g)ggacpﬁg witindgOE a% g%a)licnq}gawgs (vmbgl@)it sggpéﬁ‘eﬁ gl aﬂﬁ@s solution, and
bribé, Eted ol &0 artl eﬂpbﬁé@erdo-rh&ﬂre%ﬁme Qb guﬂﬁécpwiﬂd kili€x dol
0

Ez)l}romatograllhy (%P}/C q\(/ilagﬁn t9§3) to olytal]n ihe Gffe com[a)ogrg bmg) as a white
bolld( B)S @SapimoadammH] an- 2-yl ] -1\ 3" -di hydro-2H-spiro[im

i dazol i di ne- 4,2'-inden]-2-one (100 ng, obtained in

exanples 103) in CH2AA 2 (4.0 m ), trichloroacetyl

i socyanate (0.05 m) was added at 0 OC and the m xture

was stirred at 0 OC for 20 mn. The m xture was

Evuppledisd. The teesByuk(iiigs 40(12r(t¥10eb| nidihy dresdH-qpprodinpidyzolidine-
andindidn NeGHaghnhh@R- 1041 F8inB} sulfor Afcafbathate € Was

refluxed for 16 hr, and evapor ated. The resi due was

f d h | h
P S 880 DS IRRISERD 14 emposdamantan 2
gloripd l-,nhﬂyc(rﬁ62H[ng1r<5[91%daashc.hnmm2t—mdsm] -2-ebne VB)(1BS| 9bitained in example
O g ol SR L NS (S A1 32 Y by -1+ 3

- di hydr o- 2H spi ro [i m dazolidine-4,2" -inden] -2-one A

m xt ure of

| -[ (E)-5-am noadamant an- 2-yl ] -1\3" -di hydro-2H spiro[im
Efd@ﬂplleum :ne- 4, 2' N-[(Pde0}-0x3- e dihlafb-MH - spirtel ikhid @£blidthe-4,2'-

d%ml-y?)aﬁam?mtanc’f%suua | (1.5 ni) and formal dehyde

To a mixture of tert-butyl ({[(E)-4-(2-ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-
inden]-1-yl)adamantan-1-yl]amino}sulfonyl)carbamate (100 mg, obtained in examples
111) in CH,Cl, (2.0 ml), trifluoroacetic acid (0.16 ml) was added at 0 °C, and the mixture
was stirred at room temperature for 2 hr. The mixture was evaporated, diluted with AcOEt
and saturated NaHCOj solution and extracted with AcOEt. The organic layer was washed
with saturated NaHCOj3 solution, and brine, dried over Na,SO4 and evaporated. The
residue was purified with silica gel chromatography (CH,Cl,:MeOH:NH4OH=95:5:0.25) to
obtain the title compound (70 mg, 79%) as a white solid. MS (ESI'): 415.3 ([M-H]").
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solution in water (36.5% 0.3 m) was stirred at 130
OC for 2 hr. The m xture was poured into saturated Na

waewssed7eg i on, and extracted with CH2A . The ponBP0eT060667

extracts were dried over Na2§(?§) and evaporated. The
residue was purified with sili Z gel chromat ogr aphy

OH=98: tigt . .
R e R v R B T MR
Bdanpll ¢/l)ad@nantan-1-yl]sulfamide
l-[(E)-5-(2,2,2-Trifl uoroet hoxy)adamant an-2-yl]-1I"

@hﬁﬂi’s[t@nal%“a“s §B!a{rf%d[u'1 Ih 84! A RBred13 fronDRSObuty R‘Z? 4A(2 0X0-

I1'\%*dﬂ”t)idﬁ‘grdHOSH“O[[‘(HE)d@ZS’hHWr"o%VnQ%nlaﬁlﬂaéjr‘?n%nwlj spiro[im

yidaa ol gtil Byl dca?bamdte (‘[lzc())l/ri:? O%[b@duéedgmgﬁ@mfﬂfbl@ D12Y%s a rx]/vhlne solid (83 mg,
trifluoroethy

&/Oﬁﬁgf%%tﬁﬁbf% ate (1.37 g) and sodi um hydri de

(55%in oil, 64 ng) in DVA (2.0 mM) was stirred at 200

OC for 15 m n under mcrowave condition. The m xture
was poured into saturated NaHCO 3 sol ution, and

Exihagtest v th Af?_%%ro%hﬁil 805 Hb qy?rdlmowmhed

sat ur at ed on, rine, dried over

m@@mao liagdlatngn] W@aﬁé@%ﬁa@ lxmliacs@mlfl? ed with
silica gel chromatography (CH2O 2: MeOH: NH
TRt e Of RB)E)t Danbicadambiani2-fl]-a',F altpplto H-58rdfimidazolidine-

%9( @ as —?—é) e?[‘do nqzrg,mmamec\ n example(s If’%)) hy(froxyacetgc ac1c? (27 mg) and 1-

hyc[rpz;)beﬁzc(tzaﬁ)laéﬂ rmg) inddE Aoxyl) add ratimathyRayingpropd)-3e
?ﬁ%@ﬁ&odéﬁ%ﬁ% %Sg[) O@ dad t‘é'°[’ﬂeanﬂ the rrfquf’eﬂlras sﬁln‘é&‘ %t room

tained in analogy to exa
tangnergturedor i by dhe mixqueeyagpoured into saturated NaHCO; solut1on, and

&Mghrc%mam&@m arflies Broshict SRt 1k AR GLnEed HCD 2Hfuion, and
nae e a | N exa
heng Uikt peer Q! s ooyt TS sorlSr s FBted (R ec

ckE?Oﬁfii]&igea[ilﬁ/J(CHZClz MeOH: NH4OH 95:5:0.25) to obtain the title compound (43
gCQ_J,O}D asqa {,I%e %Jgf% %g(% FM @A EI ro[i m dazol i di ne-

I-(2 Chl or o- 4- cyano- phenyl) 3 (2- hydroxymat hyl - i ndan- 2

-yl)-urea To a m xture of 2-chloro-4-cyano-aniline

(150 nmg) and N, N-diisopropyl ethylamne (0.34 m) in
r{éﬂﬁwﬂ) a spiHydre-Kf (Z)"wﬂ@&gqn@ dififdimmiHi n THF

dd room.t erat.yre. The
u%gl elichiag i gulo EWI r@&ﬁi“l‘é’h‘ﬁ@ FAY U 30 i n. To
t he
This material was obtained in analogy to example 115 from 1-[(Z)-5-aminoadamantan-2-

yl]-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one (100 mg, obtained in example
104) as a white solid (31 mg, 24%). MS (ESI): 454.4 (M+OAc).

Example 117: 1-[(E)-4-(2-Ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-

inden]-1-yl)adamantan-1-yl]urea

To a solution of 1-[(E)-5-aminoadamantan-2-yl]-1',3"-dihydro-2H-spiro[imidazolidine-
4,2'-inden]-2-one (100 mg, obtained in examples 103) in CH,Cl, (4.0 ml), trichloroacetyl
isocyanate (0.05 ml) was added at 0 °C and the mixture was stirred at 0 °C for 20 min. The
mixture was evaporated. The residue was diluted with MeOH (2.0 ml) and 1IN NaOH
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m xture, a solution of
2-am no- 2, 3-di hydro-| H i ndene- 2- net hanol (160 ng, WD 9

wa 18449758 n THF (2 m) was added at room t enpePEl/BPBNT/060667

The m xture was strieed for 1 @&at room t enper at ure.
The m xture was diIuted vvithﬂ\ washed vvith wat er

r d Qver, 4a e ora he .
PR ) FRE Pl e SRRSO, P Thr i v
p@mﬁmmmh elzaaogqhghr graphyd GhhilxMeOH: NH.GHet9515]0.25) to obtain the
ﬁﬂgmrﬁgd'enﬁi]' ( g@ge)%sa%*&)é%l?d hirs &ii):8ki . m(ﬂ/fm' i di ne-

hzonitrile To a m Xxture of
| - (2-Chl oro-4 cyano- phenyl) - 3- ( 2- hydr oxymet hyl - i ndan- 2
-yl )-urea (270 ng, obtained in exanples 121, step A
and t-BuOK (177 ng) in THF (10 m ), a solution of
Bxdmopléangsul f onyl-[(@Ms5oDidetiyl@hinoddantanTdd=2 {7 -3vinetindg',3'-

ded 0 e .at mxture was stirred at 0O
@% “’ 9{11 %’ "T"Fh@az"%d nuerélea-\/\%lgen i’%’ﬁ?%d with AcOEt,

washed with water and brine, dried over MJSO4 and o
Avapbiraoethl (B)he amexiadamanias-2pyit-ilf: 3 edihydro 2t ispirelanigerolidine-4,2'-
GHIERBL ARG AR (%ﬁ%gml\@(gﬂ?lefs nesmy, ?&%19a51@(f3§ m"-D aﬂcpformaldehyde

Y {111'?2&{] 1nf\)h§et€1{:_(;3t? SE/@%% Ig?)(vms)s irre gﬁ;& c fjgg%%r The mlxture was poured

St @gﬁmﬂdhyﬂzm)g)éoﬁﬁaﬁﬁdﬁdaditractydi with, GH Al 2748 oMbl d 4kt ts were
n -

081 8 AT - Aomrdie Ry i siica gl
clopolaogpeaihyl (CHELBE O EI=28124 td elsthintbie yitle eshpourkb(78 mg, 70%) as a
' ' @]g@ggnt ane-|, 3-di ol hydrochl ori de
@?@y&&g%%@mg% , 2007, 149),
N- Boc- cycl ol euci nal (250 ng) and acetic acid (0.67 m)
in MOH (5.0 m ), sodiumtriacetoxyborohydride was
added at room tenperature. The m xture was stirred

Ehﬁﬂpl@@lf@ or 30 m-[(E)-Bh@,m-Tkifludrovdsoxtydedafiadehni2 411-1',3'-dihydro-
ura ed I\Ia g}?%gl ut,i on, The m xture was extracted
e

Stl?lr aPr 6 PRS, dried over MySCU and

evapor at ed. The residue was purified with silica gel
Ammistmat ofji '@phiihdehAd (B) HEGdrdd-atiakkanfaneaytl 60iro [iidagolidine-4,2'-

?ﬁ{ anﬂelqef 9. o‘?lkat( %d%% h@ot!uh&? fn &QHBTHJM/ 1@?%,1@@1@@0@)&@%
[r(fhlommﬁ@aegﬁe f@‘ﬁﬁéﬁf w@t Hl SPdLuamﬂlﬁb}de (aefartantlabfems) in DMA (2.0
il Bwa @irred at 200 °C for 15 min under microwave condition. The mixture was poured
into saturated NaHCOj; solution, and extracted with AcOEt. The organic layer was washed
with saturated NaHCOj; solution, and brine, dried over Na,SO4 and evaporated. The
residue was purified with silica gel chromatography (CH,Cl,:MeOH:NH4OH=95:5:0.25) to
obtain the title compound (50 mg, 36%) as a light brown solid. MS (ESI): 421.3 (MH").

Example 120: 1-[(Z)-5-(2,2,2-Trifluoroethoxy)adamantan-2-yl]-1',3'-dihydro-

2H-spiro[imidazolidine-4,2"-inden]-2-one

This material was obtained in analogy to example 119 from 1',3'-dihydro-1-[(Z)-5-
hydroxy-adamantan-2-yl]-spiro[imidazolidine-4,2'-[2H |indene]-2-one (180 mg, obtained
in example 100/101) as a white solid (9 mg, 4%). MS (ESI): 421.3 (MH").
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A m xture of {1-
[ (5, 7-di hydr oxy-adamant an- 2- yl am no) - net hyl ]

WO eyosloopent yl j -carbam ¢ acid tert-butyl ester PGHOPI0G7/060667

obtained in exanples 122, ste 9@) and 6N HCO sol ution
(2.0 M) in l\/b(]—|(20n1)vvas irred at room

re for a
EX u&eﬁalas pun#l 00\%4( '%Xrﬁ né éleha?’t oo 1?" IHOa[HdengOh(Pne42'
mdeohﬂatytb@mwr(lmzd 2: MeOH= from 100:0 to 9: 1) to
obtain the title conpound (250 ng, 97% as a dark
brown solid. Step C
3- (5, 7- D hydr oxy- adamant an- 2-yl ) -1, 3-di azaspi ro[ 4. 4] no
nan one T9Q m xture qf :
BEP AT ant 1y ChER SRS Hy ) ooy asdavetan=)-wew
iol (250 ng, obtained in exanples 122, step B) and
Mo AHndlixtise pf D@hﬂoedi hydymiri-a&ﬂi(l@( BB m)) andN SHAfBoprd 3 ledhylamine (0.34
{Hl? 1’n 1‘5 §" ti6 'oPtI? %8 16e 9%0 "Pl)n’f g_lfl:ﬂ)(we:lls a@d)ed dropwise
c? Ehper at br e
e\ra@om ﬂemp@dltlate Thmtmm@mms atinre atfroomztemrperatlm‘h éonﬁ(bmm go the
WRSuROHEAG bR bR SAiNG 2R NAEIG 1 iRk YL in@thandNds0 mg, WO

extracted with AcOEt. The organic |ayer was. washe
} KORADrnAELE 6 mbavassddedijseamdgmpesaie: Hicanixturgavas striced for 1 hr
aﬁ@bﬂu@mpa&tm%l Thﬁ@b@@ke\mts Ril(dd Hith AcDBbivadhed Wi Watkd #hd brine,

é{j%rip %Je?%ﬁ;( 4 an ;@gd al%]g resy\ﬁ]ue was tr1turgted w1th((5—sl élz to obtain the

tiﬂeterﬁpdnydi(dﬂ) n{g XO%Eahg/Whuayolmfdarrant an-2-yl ] - 3- net hyl
spiro[ imdazolidine-4,2"-[2H]indene]-2-one This
rraterial was obtained in analogy to exanple 7 1 from

, 3" -dihydro-1-[(2)-5- hydroxyadamant an-

gh p|r0|mdazoI|d|ne42 {1 ndene] - 2-one (1.2
étep t ai 6 0F9f4e(>339ﬁ9rb 3I§®IY%’I} bsylrpilgaflwhfhnw% inden]-
slokindohipyidr i de (55% in mneral oil, 0.39 g) and
|odomsthane (0.24 M) as a white foam(l g). M

b it A o e S et 3 e htromgthygingiy 3 Dpprea (270
Hm Obia{nlemrd@@mlﬂdl 13é-sAgI?A )} amtie BiOKZ 1 heighirs THEY &0 imdl, a solution of
p@gluggésﬁlfgﬁﬂ H&g ?E@ Eﬁ%ﬁ ﬁ’f@@%l vqrgsadfd&gmop]wwe at 0 °C. The

amant
DXt Wiaf 311§r|§1i 5 fﬁrdalzro%h@ ez was.difupgd) wnﬂhdé%] washed with

W&l’eia gﬁd bAnd died @b%rzm , 4l &¥FIIeE. T2 esiafe ﬂraé"gﬂlﬁfﬂ:d with silica gel
Orolmatog%e? %yn%’HZ%f’ 2l BHZ 'fS § ep tg@S gFto 3bta1n tﬁe title compound (120

mg, 47%) as a white solid. MS (EI): 323.9 (M ).

Example 122: 3-(5,7-Dihydroxy-adamantan-2-yl)-1,3-diazaspiro[4.4]nonan-2-

one
Step A] {1-[(5,7-Dihydroxy-adamantan-2-ylamino)-methyl] -cyclopentyl }-carbamic
acid tert-butyl ester

To a mixture of 6-amino-adamantane-1,3-diol hydrochloride (258 mg, ] Med. Chem. 50,
2007, 149), N-Boc-cycloleucinal (250 mg) and acetic acid (0.67 ml) in MeOH (5.0 ml),
sodium triacetoxyborohydride was added at room temperature. The mixture was stirred at



10

15

20

25

30

(MH +) . Example 125:
| -[(2)-5- Am noadamant an- 2-yl ] - 3-net hyl -r, 3" - di hydr o- 2H

W@ pioso4q7ssri dazol i di ne-4, 2' -i nden] -2-one Thi s PEL/EP20a7/060667

vvas obtained in analogy to exi l e 103 from
, 3" -di hydro-1-[(Z)-5- hydro ;)Badamnt an-2-yl |

(g_('jr?orr}%ﬁ fnf;lplfﬁe n%:litlrﬂedvgaz %asﬂ%e(ﬁ] w1tﬁ se%tuiaé% N'LHHE% \Aﬁlel.l][non The mixture

al ne examnp
wo$ eﬁdra(:%zwﬂ’gACQEWaﬂneQ vxsthdrfg)e, dinet Q\ESMgSQaEazd 2vqpiviehted. The

reség@mk 9 gcfﬂ w1th sﬂlca %el ghromatogr dllﬂﬁf ((?HZCI ‘MeOH:NH,OH= from

spi rolimdaz
&0 9%90 lkm ‘Plﬁéll@rﬂle tifle mlmm‘la(ﬁ@ g 26%) ps wbtt@ﬁma@hous
This material was obtained in anal ogy to exanple 105
froml-[(E)-5-am noadamant an- 2-
yI] 3-met hyl -r, 3' -di hydro-2H spiro[i m dazol i di ne- 4, 2' -

- 50 le 124
RIS 10 Rl B BB ALAGH oS ABhSy1R) s
I 127:
Nr{li(:r%rg ot {(13L(OEt diydrexprdamantgn-2dilamdod-nathd picydgpanitydiagarbamic

it By esfir (b 20] olaiibd AGERMAN2 Ll ) AkehericiSolution (1.0

ml)loll?ﬁ ﬁ?{)ﬁj&?@nﬁ%éggg%gﬁqogIﬁlntzrglr%)%lra?gr% fg)ro 1 6e121(raT e mlxture was

Wapogitde Thy kestdud'wad phMﬁié@wﬁlﬂaﬁrﬁhd eddted ﬁl@éﬁ@el dirberatbgZaphy

Wi‘?@] ]sY{ﬂ%F?r ?@é’sw@lﬁ tt%:\(}gb lﬁlg{]e)tleti(%cgn%}?u(léﬁ%Sqa mga97%) as a dark

Broanpdodid128:
N-[(E)-4-(3-Methyl-2-o0xo-1",3"-di hydro | H spiro[imdaz

@eg@ |neé-3. ( \7+ D1h?f<;ro§é adamantaﬁl ))ri 1azasp1m f4 4|nona 2 one

-1 nden -1-y mant an anes onam
Thi t I bt d I t l e 1
ip @fﬁlqg?l{rfe rEI§ g—é(lﬁ%ﬁﬁ%ﬁ@%@%@tﬁhﬁ@éﬁﬁ? agl%]r)l/o] gda%(a%?ﬁle 1,3- dlol (250 mg,

ybthindd At plés, 132; ﬂémyﬂirﬁmmam Iﬁ{)}bﬂétﬂfiél&hﬂedlomﬁﬂ)%q €H,Cl,

\kzéw {%EJ’ §;§%I_ug‘g{% @8 g?}ﬁ‘%g@g@%(?i gﬁf?)l( Eggw§s ac?cﬁe)d dropw1se at room
(W)lrethﬂpiﬁuﬂeZv’@as stirred at room temperature for 2 hr.. The mixture was

Pblgx(eglnté Z&tﬁr%& ISXL[F%: g%ﬂ%t])t)}l ndqeixpxggc? whtht eyt Ofﬂe’BrgﬁﬁE’ layer was

washefl vthrnines drieche Onhing etatossted Threresidust wdsriaignrptgd with

£ h | ¥5) 25 @R -
TP P A SR A g

]-2-one (50 ng, obtained in

Example 123: 1',3"-Dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl]-3-methyl-

spiro[imidazolidine-4,2'-[2H |indene]-2-one

This material was obtained in analogy to example 71 from 1',3'-dihydro-1-[(Z)-5-hydroxy-
adamantan-2-yl]-spiro[imidazolidine-4,2'-[2H]indene]-2-one (1.2 g, obtained in example
100/101) by treatment with sodium hydride (55% in mineral oil, 0.39 g) and iodomethane
(0.24 ml) as a white foam (1.2 g). MS (ESI): 353.2 (MH").

Example 124: 1-[(E)-5-Aminoadamantan-2-yl]-3-methyl-1',3'-dihydro-2H-

spiro[imidazolidine-4,2"-inden|-2-one
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exanpl e 125) as a white foam (58 ng, 95%. MS (ESI):
488. 2 (MtOAc). Exanple 130:

WO 20081046758 f | uor o- N-[ (E) - 4- (3- et hyl - 2- oxo-| ', 3P€TEP30AT/@60667

-l Hspiro [im dazolidine-4,2'-inden] -1-yl)adamantan-
I -yI ] met hanesul f onam de Thi s terial was obtained in

T SR PRI 90 L P AL PR 156
hyrlien;] a@&rmmar( 951 ﬁ&m@btlapneﬁmidazehéinp{492 124)indenegd-2-one (1.1 g,
F?Qmﬁ?kﬁ{ %éi@h(’)ﬁ ab g%vl{ﬁg sol{&M62 %3@%%1 2)steps)4§@8 BESI): 352.2

M) Trlfluoro N-[(Z) 4- (3-met hyl - 2-oxo-1"', 3" -di hydro
-1 Hspi rof
i m dazol i di ne-4, 2" -inden] -I -yl )adamant an-1 -yl ] net hanes
ulfonam' de This rmteri al was obt ai ned in analogy to

I 09 fro noa
R fatiy AP BRR BT S5y -y 21
smddn}ndzzw.inhn‘( w n'gienblt(mened in exanple 125) as a
light brown solid (20 ng, 21%. Ms (ESI ) : 482.3

Chivhidtental wa%@ﬂﬁie@ 114-§12alogy to example 103 rfré)m N 3 -dihy dro 1- [(Z) 5-

2- 0X0-

Bréraﬂﬁédaraarﬁan ﬁbﬁjmethﬂ;ﬁmraﬁah%@ﬁ%nef i3 %193?%2(:@6 (1.2'g
dhfafhedi exandlle V2B 20 Btwditagolid (B6aﬁﬂg Qg% Q@ B3NS (HSIE: 352.2
@ﬂ?hgxarrpl e 113 from1- [(E)-

i hoadamant an- 2-yl ] - 3- net hyl -r 3' -di hydro-2Hspiro[im
i dazol i di ne-4, 2" -i nden] - 2-one (50 ng, obtained in
exanple 124) as a white foam (48 ng, 78%. MS (ESI):
489. 3 (M+QAc). Exanpl e 133:

Elie{lﬁgl}: 146:( 3- Met hyl '(]% @)69'Methyq 2- gk(hl'df Qi'illl)ld'l‘§ﬂll‘f Ql%lkéﬁﬁﬁizazohdme—

ol | di ne- ] yl)adanmant an- 1-yl ] am de
HRi-wdent- éTYﬂ)&ﬁa%%taBﬂrﬂﬂ%é@mlge anal ogy to exarrpl e 111

and exanple 113 from1- [(2Z)-5-

@hismaackadiant abtadredlih adal 6@t toyekarhpld' 106 ifﬂmyldtqekal-s Sﬂiiﬁ(ﬁlﬁhlﬂihntan 2-

igli— ggq:e{hyh 2’% 4(fl’ll’éydro \%Ele%};luoi &nﬂaz(o?@gggél 2'- 1géal [f {]Sgé}l% obtained in

d:&@nge (M@A@)\Nhlma]mb(% m@4:00%). MS (ESD): 3943 (MH ).

2- Hydr oxy-N-[ (E) - 4- (3-net hyl - 2- oxo-1", 3' - di hydr o- | Hspi
ro [imdazolidine-4,2"-inden] -I-yl )adamant an- 1l-yl]
acetam de This material was obtained in analogy to

leE))((aaanF))ﬂe 12%15 from ][(Z)[—i—la Metl‘?ll)rf‘iI 2n8)?(9 ?mn(fll?ydro 1H-spiro[imidazolidine-

4,2'-inden|-1-yl)adamantan-1-yl]acetamide

This material was obtained in analogy to example 105 from 1-[(Z)-5-aminoadamantan-2-
yl]-3-methyl-1',3"-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one (50 mg, obtained in
example 125) as a white solid (40 mg, 71%). MS (ESI): 394.3 (MH").

Example 128: N-[(E)-4-(3-Methyl-2-0x0-1',3"-dihydro-1H-spiro[imidazolidine-

4,2'-inden]-1-yl)adamantan-1-yl|methanesulfonamide

This material was obtained in analogy to example 107 from 1-[(E)-5-aminoadamantan-2-
yl]-3-methyl-1',3"-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one (50 mg, obtained in
example 124) as a white solid (50 mg, 82%). MS (ESI): 488.2 (M+OAc).
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yl']-3-methyl -r, 3" -di hydro-2H-spiro[im dazolidine-4,2'-
i nden] -2-one (50 ng, obtained in exanple 124) as a

wobise4ess i d (8 ng, 14% . Ms (ESI): 410.3 ( MH BOT/EP2007/060667

Exanpl e 135: 1

2- Hydr oxy- N-[ (2) - 4- ( 3- met hyl ~316xo-1", 3' - di hydr o- | Hspi
ro [imdazolidine-4,2" -inden] -1-yl)adamantan- 1-yl]
acetanmide This material was obtained in analogy to
exanpl e 115 from 1- [(Z)-5-am noadamant an- 2-

Yxqmpled@:hy| - r , 3N=[(@h¢ds-dabylshpxefl i, iridibxdpi 1d-seirdipidazolidine-

i pAfIHen R 19@%&%911@9 a1- gi%@t'hﬁﬁéiulffinﬁﬁﬂ'é’m e 125) as a
white soli'd (16 ngy, 27%. MS (ESI): 410.5 (MH +) .

Eﬁ{s ?%t@r&a?f (85 Rlteierd i 2plgey to esampled)d fiont Hl6ph 3-apiiRgagagantan-2-
oll] i3cineeryl -4, 2 dlhyrdd@n}kﬁpuyi [Ineid azodidirerd, 2'-iyilldri] F Band (H0Sng, obtained in
g%tnrep?' fiasg S3white én%eﬁ éﬁ‘q A3} PAs FR A8 §1idA)f rom
yl1-3-methyl-r, 3 -di hydro 2H-sp| ro[i m dazolidine-4,2"-

i nden] - 2- one (50 ng, obtained in exanple 124) as a

white solid (52 ng, 84%. Ms (ESI): 395.4 (MWH +)

ﬁﬂgb%dw 1,1,1-Trifluoro-N-| (E)-4-(3-methyl-2-0xo-1',3'-dihydro-1H-
Vet hy

[ o I H s daz
HTILHF‘%’élaZQi ne- 4ﬁd@1ﬁ%nf1wlbaéalaﬁ%mlalﬁy mEippes 5!5 ‘T‘LYFQ
mat eri al was obtained in analogy to exanple 117 from
This[nfAyrid warbbaaddimahdogyXo example 109 from 1-[(E)-5-aminoadamantan-2-

%{IA-('; 5’1]6{5% 'yg d%lgfgro ‘%Hh%qbl{ im%la%zso%d{n%[él ?T]&iaéﬁ %?h@?sﬁmg obtained in

whin e é%ﬂ)ladaélgh)t b@wnmb@l (9Bg(2%)) MBGSI X 4803 (+)1-H]

. Exanpl e 138: Met hyl
(EZ)-4-(2-oxo-r, 3'-di hydro-|I H spiro[imdazolidine-4,2
"-inden]- |-yl)adamant ane- 1-carboxylate This nmateri al

BESRRRISE 5" i hyBbo: TN OORL Lo B Rt e |3 -diydro-TH-
dpic{nRldastiatih @an2-indeai-boxpdamaman d - yiiynbthhn esitfenamide
(pr eparation described in: J. Og. Chem; 1983; 1099)

is G{?ﬂ&ﬂl IV\)éE E{BSI{% 1'1 Qﬂalw 113 §E|%I lf()g Iftlo@/\ﬁ g %@Y 5- ahlnlgoadamantan 2-

osur e tricntor O
blﬂ -f3:c’1;l;gmhﬁfﬁnl soldilydremHe slg)g;IO) 1m1ggz_phg1r(e|\ﬁ,12 sipden|Theng (;7)0 mgm@tamed in
é}é)mplé §PJ’I‘%E 8 h%ﬁt%z%ﬁm%@ﬁ@(ﬁ 18d, Dy, MPMRiT9aaphyMenA]).

li'ca gel

xarrﬂéléifé izylo;( 0 a!jl\gﬁ,&f,})([jl —Ei—%eﬁh)@;—ﬁg&; —élrlliléy ra—olll-i dll)l? e[1m1dzazohd1ne—

4,2'-inden]-1-yl)adamantan-1-yl]sulfamide

This material was obtained in analogy to example 111 and example 113 from 1-[(E)-5-
aminoadamantan-2-yl|-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one
(50 mg, obtained in example 124) as a white foam (48 mg, 78%). MS (ESI): 489.3
(M+0OAc).

Example 133: N-[(Z)-4-(3-Methyl-2-o0x0-1",3"-dihydro-1H-spiro[imidazolidine-
4,2'-inden|-1-yl)adamantan-1-yl]sulfamide

This material was obtained in analogy to example 111 and example 113 from 1-[(Z)-5-

aminoadamantan-2-yl|-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one
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A solution of Methyl
(E/2)-4-(2-0x0-1\3" -di hydro-|1 Hspiro[i m dazolidine-4,2

WO 20080€758 | yl ) adamant ane- 1-carboxyl ate (70 neQT/EP2007/060667

met hanol (5 nL) and 0.55 m of,,1N aqueous NaOH was

heated at reflux for 2.5 h unt1|1 the reaction was

FOTRL R arGoAlaR 158) JLG.RRALYS! S6 nSod,$AGK LY. 4s0 3
Bre was Coofed t }oom errpera re& “aciditied’ w t9h
(M+&4weous HCL and then partitioned between met hl ene
chloride and water. The | ayers were separated, the
organic | ayer was washed with water, dried over MJSO4,

filtered and evaporated to give the title conpound (66

FBhmg8 138par o o by <ERONH BT 4bmEt Sota-L givaro -

fpiestphirlaiélitine-4,2'-inden]-1-yl)adamantan-1- -yl]acetamide
(FJZ) 4- (2- oxo- I\3 di hydro-1 H spiro[im dazolidine-4, 2

:gpis DR Wik bLARRIERLARS:y b SAhPR1ITHIH £ BHSRER% Aamantan-2-

(lEZpethy(-2, Bxdehyidr@ 2 Hdsisadingidhaalidisier 67 Hnilerd ZbPhel{ ey, obtained in
exahitq@[‘izr)'a){h)wlﬁt‘é%ﬁd‘ 831%1%)14]%)‘3M§’@SY3 i4%0. @@MH*@ 60 ng) in

nmet hl yene chlorid was treated wt
hyrdoxybenzotrlazole (30 nmg) foll owed by I-ethyl 3-(3-
di met hyl am nopr opyl ) car bodi i m de nonohydr ochl ori de

EDCI (44 ng) and then stirred for 1.25 h at RT. Then 3
Bkarople 2356 aqueous Hydnmiyi-N- (E)-4-(Raekeblyl ok e 113 rdilmglroa -

AR PR A e T BREARRAT- BRAERAEE 1" e

| ayers were separated, the organic |ayer was washed
Fhistmateniad pwas gbtaied dy analagygoexampletldp &9 hd (Bvaparingadgmantan-2-

g)f ag’aljin%@l@% 2‘%1H1ﬁm@0—9ﬁn’ﬁﬁwgmé§zcﬁdxr{e9@i 1ﬁH§M £ehé o IP@ obtained in
LR LR ”teﬁ i¢ gp mgszgr@r Qeé]afﬁ YEW) £ r om t he

(Z2) -isomer by flash chromatography on silica gel as
the nore polar isonmer. White crytalline solid, M
(ESI): 366.0 (MH +) . Exanple 141:

SRR (i AT o oo

en]-1-y )adamantan 1-ylJurea
(E/Z) 4-(2-0x0-1\3" -di hydro-I H spiro[im dazolidine-4,2
'Thisek@edial wab bbﬁd@ﬁ&@hﬁmg;l toGRABPNNI 2@ n{ Y9(EW5-hmiitbadamantan-2-

t] @ m(e)‘lh/yirHF (deh %I—I{]}I?II'O n%dgzro 1ned4 Sumdencjni one (50 mg, obtained in
example 124) as a white solid (52 mg, 84%). MS (ESI): 395.4 (MH").

Example 137: 1-[(Z)-4-(3-Methyl-2-o0x0-1',3'-dihydro-1H-spiro[imidazolidine-
4,2'-inden]-1-yl)adamantan-1-yl]urea

This material was obtained in analogy to example 117 from 1-[(Z)-5-aminoadamantan-2-
yl]-3-methyl-1',3"-dihydro-2H-spiro[imidazolidine-4,2'-inden|-2-one (50 mg, obtained in
example 125) as a white solid (40 mg, 71%). MS (ESI): 395.4 (MH").
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tenperature with CaC 2 (20 ng) and NaBH4 ( 14 ny),
stirred for 2 h at RT, further 20 ng of Cad (20 ny)

waresmaBEsl ( 14 ng) were added and stirring WaBCT/EP2007/060667

continued for 12 h until the qaftlon was conpl ete
(TLC nonitoring). The reactioﬂ xture mas partltloned

PR RL ey 2D 85, PR HE R AT Pl 2 ndenl
Mi;)laédnamtahe \I\B:trlﬂ:oxykata ed over MySO4, f| I ter ed and
evaporated. The crude product was crystallized from

ﬂ’ﬁgﬂégﬁlﬁ W?ﬂ?'tpgfenxh aﬁﬁlb%rstot&alﬂyféq 0bhe]1 tﬁ'((ﬁﬂ & a)ﬁﬁﬂ@ Q%ngjlhydro 1H-

(qglfzne ﬁaetb@}amlgg,,ﬁ;gg(; é%n%argeeb—égrgp@ém@@d methyl ester (preparauon

a&capat iagy. angycmn $1983¢ 2099¢ by r@uaﬁw #nih4don with NaBH, followed by

di az non
bk a0 T il B Ry D R bR ey g v by o ESD: 381.3
pyieparie (En analZzogsorars %fab‘qﬂepaﬁl&ﬁ/bjl@hrdmﬂn‘graphy on silica gel.
1- am nonet hyl cycl opent yl am ne,
4- oxo- adamant ane-| - carboxylic acid nethyl ester by

reductive anination mﬁth NaBH4 fol |l owed by ring
closure wit i.chl oronet hyl) -carbonate as a
mm@eéﬁ%sﬁl |4n(é og@rh d. dmdl(%éi)splrsbenciazemnq-ﬁ 2-ingeg]-1
(IR danmehned) carbsgiiersidcan be separated by
chromat ogr aphy on silica gel. Exanple 143:

ASpligi sl Ry o RS Ta e UEE R IR 2nen -
Anadaogytane- lexeahpiy@te_(%@ rhgbmm methanol (5 mL) and 0.55 ml of 1 N aqueous
wg’s l%&t%&? i fgf' #5 SLP"tﬂ e reacti jon was co%lpletedhaclcording to TLC

amant ane- carbox I c acl _
é‘é%lﬁésis é@leaea&ﬁpn anigiuyesvag qaokes t@épqna tenyperatusy, ayidifedavith N aqueous
HML"ﬂnd)ther_lr partitibhed beween(Bpthidng Qﬁﬁﬁﬁri%le ﬁﬁdﬂ wafr SERak Ry EWere
cﬁ PF¥ on Sl|h & Exampl.e 144:
Ternt [N thsaash &0 B piatea S 035 Mhes Qa iligradapnd
evalpefaaafd)t@gyxiel the @deé dorapowel (Bblnsg)rmtae foiffawhiveasolidr Epa(Bdand (Z)-

E?n%ls 8% %B?rﬁxc?g’pgqrgizlhas p%[y on silica gel.

4. 4] non- 3-yl ) - adamant ane- I-carboxyllc acid as a
crystalline white solid. M5 (ESI): 318.3 (MH +) . The
(E)- and (2Z2) -isoners can be separated by

Ejadflﬁﬁl@tl@@r @hPy-4qn-sdol 1 ',@adﬂ@ltlro— 1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantane-1-carboxamide

A suspension of (E/Z)-4-(2-ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-
yl)adamantane-1-carboxylic acid (60 mg) in methlyene chloride (4 ml) was treated with 1-
hyrdoxybenzotriazole (30 mg) followed by 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide monohydrochloride EDCI (44 mg) and then stirred
for 1.25 h at RT. Then 3 ml of 25% aqueous ammonia were added and stirring was
continued for 12 h. The reaction mixture was then partitioned between methlene chloride
and water, the layers were separated, the organic layer was washed with water, dried over
MgSOy, filtered and evaporated to give the title compound as a light grey solid. MS (ESI):
366.1 (MH").
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Exanpl e 145:
3-[ (E/ Z2) - 5- Hydr oxynet hyl - adamant an- 2-yl ] -1, 3-di aza- spi

w0 0jod/044780nan- 2- one This material was prepar eBiCT/BEP2007/060667

anal ogy to exanple 141 from 115 -
(E/ Z)-4- (2 Oxo-1, 3-di azaspi ro[

A]P‘r4111nt8% rsnuétﬁ V%ofa cfj as{Ta ?onaers,l\% @%?é))r)ﬁ 1‘3‘6%, %ﬁ%r%;ﬁﬁr@%ﬁ' df‘ﬁ gZ)-isomer by
ﬂESjn chagrdatpg)aphy so néucs gd an thvenerepatati@dndsyWhite crytalline solid, MS
gﬁ@ﬁ on silica gel. Exanple 146:

f Q@B§@?|-Et%y -2-0xo0-1, 3-di aza-spiro[ 4. 4] non-3-yl)-a

damant ane- | car boxylic aci d net hyl ester This nmaterial

was prepared in analogy to exanple 100/101 from

(1-am nomet hyl cycl opentyl ) - ethyl -am ne,

Example adBanS ABE) L (hyd@shoxtlyl) edacindarmvetyhly ', 3egthgtdrd g H-

LAY ShIQUE ATRL LN, NaBHA fol | owed by ring

Ao g bi’s ? I‘ICHPOI‘OH‘EthW) -carbonate as a

col or.I ess viscous oil. M5 (ESI): 361.3 (MH +) . The

ABplutigndV¢tizyl (Ei’@oﬁeé?.g)xgdh.%b@h palr}é-tsgmjo [pypidazolidine-4,2"-inden]-1-
Pid%ﬁﬁﬁl@cﬂfealpwbé’ﬁla% 7001ﬁg?1 ethgﬁ(ﬂpﬁ@ (é%@h Qme) was, treated at room

Am nomet h & -cyc opentyé\} : 1[1
aw et WEHCR Gl Ahimg % ﬂ@gésﬁt%%eééoraz hf‘F %’Ea urther 20 mg
af eidiy tmgpmmmm 1alrrﬁ§)awéae Aiddd drel stirfri®y §ds continued for 12 h

d
P%@L}Efe ?el(ﬁlﬁtl(\),ﬁe ‘?\’%Sr Q-ﬂnilpﬂgts Eif%} é]llcmﬁolji ngﬂh'gl]aér Hea%‘uo(nztab}:glllfﬁ wa¥ partitioned
bahvaenmetl28R. dlaride aad agnecnis IN}({ABCISBIuyl)onamﬂ ldierseexdre yeparated, and

Ehéﬁ%;&ﬂqc %P&é&ﬁﬁasgﬁﬁv@ Iwa?f?&ﬁaza Spi ﬁ‘y fﬁeg n eV:iqsorated The

@lraldamcamt W@%frrb%adwqdér%m@eﬁhﬂéCME&/d e erﬁp@wrtb@tlﬂe

%’M’H a@Wls@hcﬂ-%@S (ESI) 353.2 (MH"). The (E)- and (Z)-isomers can
fiE/ 4- hé 0 alzas pirof
ﬁﬂpﬁ’@ﬁs a'é’ﬁﬁaﬂi’i:lﬁﬁ@ 51 lcéé‘f' boxylic acid nethyl
ester as a coI orless viscous oil. M5 (ESF): 345.1

([MH ) . The (E)- and (Z) -isoners can be separated
by chr omat ogr aphy on silica gel . Exanple 148:

(e k20 o il o2 s SREaL . LR T X AL Aoy

ar box erial’ was prepare
ped arestnd gsien o exanpl e 140 from
(E/2)-4- (I -ethyl-2-o0xo0-1, 3-
This material was prepared in analogy to example 100/101 from 1-aminomethyl-
cyclopentylamine, 4-oxo-adamantane-1-carboxylic acid methyl ester by reductive
amination with NaBH, followed by ring closure with bis-(trichloromethyl)-carbonate as a
white crystalline solid. MS (ESI): 333.1 (MH"). The (E)- and (Z)-isomers can be separated

by chromatography on silica gel.

Example 143: (E/Z)-4-(2-Oxo0-1,3-diaza-spiro[4.4]|non-3-yl)-adamantane-1-carboxylic

acid

This material was prepared in analogy to example 139 from (E/Z)-4-(2-oxo0-1,3-diaza-
spiro[4.4]non-3-yl)-adamantane-1-carboxylic acid methyl ester as a white crystalline solid.
MS (ESI'): 317.2 ([M-H] ). The (E)- and (Z)-isomers can be separated by chromatography

on silica gel.
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di aza-spiro[ 4. 4] non- 3-yl ) - adamant ane- | - car boxylic acid
as crystalline white solid. M5 (ESI): 346.2 (MH +)

WE@RPkEs449: PCT/EP2007/060667

3- (3-Chl oro-benzyl)-I-((E)-5- q r oxy- adamant an- 2-yl) -4
, 4-di met hyl i m dazol i di n- 2- one This material was
prepared in analogy to exanple 89 from1l- [(E)
- 5- hydr oxy- adanant an-
2-yl]-4,4-dimethyl -i m dazol i di n-2-one by al kyl ati on
fikarhplg 144 0¥ 8béri2yPxdi Srdin- @sr0é4 fhinone3-plovedemantyge- 1 -carboxylic

(&Phinide389. 3 (MH +) . Exanpl e 150:
I-((E) 5- Hydr oxy- adamant an- 2-yl ) - 4, 4- di net hyl - 3- ( 3- tri

uorone hox benzyl.) -im dazolidjn-2-one T teri
k8 B MBAT TR GHAP 83O POOSRARpIc 136 oM S TR diaza-
bpifd( Eﬁ}lﬁ}ﬂ@@b%ﬂ&daﬁiﬁm aiboxylic acid as a crystalhne white solid. MS (ESI):

ST b TR aL O 6 D3R BB Ry gy i e
oil. M5 (ESI): 439.3 (MH +) . Exanple 151:

(R)-3-(4-Brono- benzyl)-4-cycl opropyl -1 -((E)-5-hydr oxy-
adamant an-2- yl) -4-nethyl-imdazolidin-2-one This

Eﬁérﬁﬁl’e ah5:We (Y B o kyim@RAL L ahineX TPl £ 8% %15195{14 4]nonan-2-
S 2 4-cycl opropyl -1 -[(E)-5-" hydr oxy- adanant an- 2- yl]

4< net hyl -i mi dazol i di n-2-one, obtained in exanple 69,
after separation of the enantioners by chiral HPLC and
absingnenite mtas pfephivd iabsdbgit eeaahplpudatfioon @B/Zx4f@yOxo-1,3-diaza-

1%0;1]11 3@0919\5/\’%81/&@ n?anlé%\l}sga%fg%{} 1¥V|a<]2;tg éneé}p){l %/ﬁgpiesgleéxe sol d MS (ESI):

1601 G¥dl 1.58he (E)- and (Z)-isomers can be separated by chromatography on silica gel.

N-[(E)-4-(4-1sopropyl -3-nethyl -2-oxo-im dazolidin-I-yl
)- adamantan-|-yl]-acetam de and
N-[(Z)-4-(4-1sopropyl -3-net hyl - 2-oxo-i m dazolidin-lyl)

- adanant an-. 1-yl] -acetam These. c oun
Brapar dact /Bt byT e S0 e 300 26T PP B 1 Sdmantane- 1
Sarbizxyc et mydthyltestae- |, 2- di am ne,

N- (4- oxo-adamantan-1-yl) -acetam de ( for synthesis:

PR fherifTRod Bikod 0360 11868 oM ERUGDLE AR DL Ak

osure

exclqmﬁwar@hﬂtmm}f 4—@@9 @dmmréanerhéalioexﬂyc acislonethgl esker by reductive
saRAkBh dthbY B i ARN o B BYRh QB8R Yvith bis-(trichloromethyl)-carbonate as a

colorless viscous oil. MS (ESI): 361.3 (MH"). The (E)- and (Z)-isomers can be separated
by chromatography on silica gel.

Prepartion of (1-Aminomethyl-cyclopentyl)-ethyl-amine:

This material was obtained in analogy to example 65 step a, from 1-ethylamino-
cyclopentanecarbonitrile (7.5 g), synthesis described in: J]. Med. Chem.; 1969; 473, by
reduction with diisobutylaluminiumhydride (20% in toluene, 282.6 mL) as an oil (6.55 g)

and directly used in the next reaction step.

Example 147: (E/Z)-4-(1-Ethyl-2-o0x0-1,3-diaza-spiro[4.4]non-3-yl)-adamantane-1-
carboxylic acid
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on silica gel with AcOEt/MeOH (100: 2.5 to 90:10) as
el uant. Col ourless solids, M5 (ESI): 334,5 (WVH +)

WEERPIETSE54 PCT/EP2007/060667

5- Benzyl - 7- ((E/ Z) - 5- hydr oxy- gﬂgg&_nt an-2-yl)-2-oxa-5, 7-

di azaspiro[ 3.4]octan-6-one These conpounds were

?E{es gnrane{teﬁrgarlré\?lﬁ ?Feg)l)%g é?] Ear? Ee) X ?S%Pe%%ﬁl%%ﬂ{%&%/ré ,LB f -ethyl-2-ox0-1,3-diaza-

Spirpyf dé non- 2-yh ealannan tame riecdslyoxybd ao invash e taradsi agtelanl eshviscous oil.
5 . | " :

(tri ‘cm'g;lﬁ g'ge@lﬂlyﬁy)'-tﬂa%g%nat e.ZgTﬂl{?ed;1 é(}SEt/l‘lin?Bei Ssegerlr%Feg b\Xé:P éomatography

gepliEagdd by flash chromatography on silica gel with

AcCEt/ MeOH (100: 2.5 to 90:10) as eluant. Col ourl ess

solids, Ms (ESI): 369.0 (MH +) . The (E)- and (2)

-isoners can be separated by chromatography on silica

gel. Preparation of the starting material: Step a:

( 3- Ami nonret hyl - oxet an- 3-yl ) - di benzyl -am ne To

3- Di benzyl am no- oxet ane- 3-carbonitrile (156 ng)

Eprepladd®t GY/Z5tr(@cRer- 1 Sydindaespire (4.l nanad-plyypdamarteaetarboxylic

834 84idstep a, from oxetan-3-one, dibenzyl-am ne and

trinethylsilyl cyanide) in nethanol (10 m) was added

catal yti c anpunt, .of Raney ni ckel dth eact i
ﬁbs&rm@%@s PHEATE(R pRaae srmgleddp Mo &@ﬁﬁﬁs@hﬁﬁg%fm-lﬁ-
Haz4-epird 4 /2] noh &-ytaddahysitaneels carbosotie dcibl yasfcrjstallade walfite solid. MS

filtr concentrat ed under reduced pressure to
Q?gbﬁééﬁégg$Pitle conmpound (170 ng) as off-white

solid, M5 (ESI): 283.17 (MH +) . Step b :

( 3- Am nomet hyl - oxet an- 3-yl ) - benzyl - am neTo

(3- Ami nonet hyl - oxet an- 3-yl ) - di benzyl -am ne i n net hanol
Efnple ) 49v05. (adgEstocben@f fth Y E £ 5 7RI - QhmAR%h B 4andimethyl-
thﬁﬁ%ﬁ. ction mxture was then stirréed at RT under an

gt %ﬁ’é‘?'é’nﬁf H2 for 8 h. The catal yst was renoved by
filtration, the filtrate concentrated under reduced
PhBssatereal was prepureden hhdogy tol eeaimpled9urum (| 9OE ¥9hydsoxy-adamantan-

| il . El): . | - :
S P TER L Bl 2ot Byl hion WATR! Bo e yrgpife s
whn pewilereMSt ES1A389.3 (MH").
1- Cycl opr opyl am no- cycl ohept anecar bonitrile

Example 150: 1-((E)-5-Hydroxy-adamantan-2-yl)-4,4-dimethyl-3-(3-trifluoromethoxy-

benzyl)-imidazolidin-2-one

This material was prepared in analogy to example 89 from 1-[(E)-5-hydroxy-adamantan-
2-yl]-4,4-dimethyl-imidazolidin-2-one by alkylation with 3-(trifluoromethoxy)benzyl
bromide as a colorless oil. MS (ESI): 439.3 (MH").

Example 151: (R)-3-(4-Bromo-benzyl)-4-cyclopropyl-1-((E)-5-hydroxy-adamantan-2-
yl)-4-methyl-imidazolidin-2-one

This material was prepared in analogy to example 89 from (R)-4-cyclopropyl-1-[(E)-5-
hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one, obtained in example 69, after

separation of the enantiomers by chiral HPLC and assignement of the absolute
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59 (44.57mmol ) of Cycl oheptanone and 4.1g of potassium
cyani de were added to a solution of 4.38m (62.4muol)

wey@Bop7spyl am ne and 3.56m (62. 4ol ) of acePCT/EROT060667

in 50mM MeCOH The rection-nigtﬂ e was stirred for 24h,
and then it was concentrated J er reduced pressure,

Y0 AP R B R BR Gt s i
Ba8u KU BRBEUSPE(MH ).

1- Cycl opr opyl am nocycl ohept anecarbonitrile. M5 (ESI):
179.3 (M+H) Step B: 4-1socyanat o- benzoi c acid et hyl
ester To a solution of 1.5g (9.08muvol) 4-am no-benzoic

cid ethyl ter in 1 of THE was added Q.621nl (5
ﬁﬁmleaﬂ and L oY h@fﬁ-ﬁ-Imrwvgédpﬁa?lég-mm-@méaﬁdléﬂ Y-
m‘l@rﬁm&-\l\@&]dsde'tagmied ammdﬁﬁe[r(gmf UXsbopylke-atethyl2edko-imidazolidin-1-
congent r at nder reduced pressure to dryness. The
g?ﬁggﬁﬂg?ggél'ﬁgﬁgyggnzoic acid ethyl ester was used
in the next step. Step C '

These coyppbopdsopstt preparediinroalpgy3togixamalesi§0Fo] 406} adtding:thyl-

5 | nz; 1 @ '_ _ ~ 6 :
bitahe RONZQIE AN S)Edji(éllan@a%ttﬁ{ r11 éyé)af(%ga%????lf%&es?{i patent, FR

1- Cycl opr opyl am no- cycl ohept ) —
&woé@; 2%65) B‘b EAGHYCABBAG Wgéﬁ st pNweddhyaing qospegyvith bis-
aiHEhMﬁfrfﬁetﬁ?l!) fcﬁﬂﬁblnﬁt@[ TRN(EE) Bgmaﬁd/vdﬁh Sdparu@by f{adl cBromatography
nol.) of triet ed. e stirpi was .

BB Rt R AR (T 2 Rete 0188 plbi PR Raties s (es
sdhTevtt st ed under reduced pressure to dryness. To the

dry residue was added 17m of 2N HO and 33nml of

Et hanol and the whole was refluxed for Ih. The

reaction mxture was taken up in Et OAc and washed with
water. The organic |layers were concentrated under .
Fanieled>hr sSetnie 7 ahB 4 rehdaus  GoRe-2 b 2 9u o1 - diazipy
shirqpalgmployeover silica gel with Et OAc/ Heptan 1:2

to give 265ng of pure

sy <o BERE: et AR g ol e BB rold oty

oSttap 3 Plabahz@-amine, 5-hydroxy-2-adamantanone by reductive amination with

; >y 12 di e A ) ‘
5 YEA RGP 80y B SO BT 00 e
weye ey ated by Hash cromatngephy onziligp g9lavigpprQEUMEThIDS: 35 to
90:h0) as eluant. Colourless solids, MS (ESI): 369.0 (MH"). The (E)- and (Z)-isomers can

be separated by chromatography on silica gel.
Preparation of the starting material:
Step a: (3-Aminomethyl-oxetan-3-yl)-dibenzyl-amine

To 3-Dibenzylamino-oxetane-3-carbonitrile (156 mg) (prepared by Strecker synthesis in
analogy to example 83/84, step a, from oxetan-3-one, dibenzyl-amine and trimethylsilyl
cyanide) in methanol (10 ml) was added a catalytic amount of Raney nickel and the
reaction mixture was then stirred at RT under an athmosphere of H; for 8 h. The catalyst
was removed by filtration, the filtrate concentrated under reduced pressure to provide the
title compound (170 mg) as off-white solid, MS (ESI): 283.17 (MH").

Step b: (3-Aminomethyl-oxetan-3-yl)-benzyl-amine
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benzoic acid ethyl ester dissolved in 4m THF/ Met hano
1:1 was added under ice-cooling 70nmg (1.84nmol) of

wa@oasm7sor ohydri de. The reaction m xture was BCT/EPB®A7/060667

for 2h at RT and then addItIQ gb_?Ong of sodi um
borohydride was added and the irring mas conti nued

Zg Am1% eth IPoxe all- 3 l\l\ﬁi %%qrtég %tn%e ZEO ?)dxgas added a
ssure yness esi| due vvas SOl ve

Qataly@cf amourﬂﬂ Qf d E)%albdzfﬂl anddbé d:actTcm mitere v il@.dn dtireed at RT under an
%Mgﬁ’é}e WREL, Afidaf ’H&adafhl)%‘?wgs féﬁno%@&i 'of’ mtpa‘?109 hﬂﬁg rf*ltgﬁﬁ concentrated

action m xture was tirred
pRderireqdyced gresuietq Eroadedh%%e ‘?Qé%%}@dl Lﬂ@d@g fr‘sédl%]@éﬁ 011 Ms (ED):

pyeggure. The residue was taken up in Et QAc and washed
wi t h sodi um bi carbonate sol ution and water. The crude
product was purified by chromatography over silica ge
with DCMEtOAc 9:1 to give 103ng of pure A-

(1-Cycl opropyl - 2-oxo-1, 3-di aza-spi ro[ 4. 6] undec-3-yl)-b
Emplc 18%:i d(bﬂyylbpmbz -oxv8,3-B8k9-spiBH .63 (MHee)3-yl) -Bergamide

ﬂ't'eg)lA Of b RIS X?S }largllﬁx&ciohé%ﬁh%?o&mﬂeo[ 4. 6] undec-3-yl)

-benzan1de ol ution ‘of

% WumeoR e Bee %H%g%?é‘iﬂdgllrﬁégﬁipsg r %mlﬁ%%gr%.a%dééa%o a
taleadredf 488l @23mMmelh cydoprofpHamafetadrd 3SEi6In{lr(6mgmﬁ‘Im‘l) Bih acetic acid in
g(l;'ml I(A%@Me rggéf(()tnur{qﬁ%l\é\f% %va?%ﬂr%({ fof g?h anH tflen61é wa nﬁonc]entrated under
msﬂmeedApr(e$sum/ tlkopuppy EtQAoxwl m@ed watila/sqm(mr &h¢ drgghic layer was
E‘(ﬂﬂ%ﬁtrg’[ea 'uglderkf@ i %re@ﬁlr? td\@(;@sg’ %)ig alitfolt E&Ml l'&ycl(ﬁaropylammo—

tion o
zpzctqu Ieveﬁ@pb%{;q %&%31 1%9é|(%{%*dikp| ro[ 4. 6] undec- 3-yl)
-benzoic acid and 27ng (O. 1 mmol) of 1, 1-carbonyl

SiepB: dazieb&ahdtolbehzdit adittlethvbsigt i rred under reflux for
Ih then 32nmg (0. 4mol) of Annonlun1acetate mas added

aﬂ &5821?105 I%)If 55t Z& Péé nd el ok g};rﬁu)ll':(i( B%Arllaz%mca%{]c{ etﬁ'xé tﬁr & 16n§t06EHF was
addbdWeiied (&_?\mrholb Nf #Chlcaohethat drlorofdrenate. (Idhe rmcudlm otixture was

r
Wﬁ-?efcpﬁlyd%f' gég{rl%g)g th ngtﬂhﬁéo'ﬂgg{tgef;%& @bc?z'rr ofiu%é{%r %Iurepfﬂ) cﬁ?rgess. The
Clyep 2 ﬁ@cor@natwée{lm ycid gihgl ester pras yisedgn Ahpnest 18-
| - Cycl opropyl - 3- (4- met hoxy-2-trifl uoronethyl - phenyl)-|
s@pdi: azagpCFdopropyl-2,4-dioxo-1,3-diaza-spiro[4.6]undec-3-yl)-benzoic acid ethyl

ester

1.62¢g (9.08 mmol) of 1-Cyclopropylamino-cycloheptanecarbonitrile and the crude 4-
Isocyanato-benzoic acid ethyl ester in 15ml THF were stirred for 3h at RT and then 3.8ml
(27.3 mmol) of triethylamin was added. The stirring was continued for 24h and then the
reaction mixture was concentrated under reduced pressure to dryness. To the dry residue
was added 17ml of 2N HCI and 33ml of Ethanol and the whole was refluxed for 1h. The
reaction mixture was taken up in EtOAc and washed with water. The organic layers were
concentrated under reduced pressure and the crude product was purified by

chromatography over silica gel with EtOAc/Heptan 1:2 to give

265mg of pure 4-(1-Cyclopropyl-2,4-dioxo-1,3-diaza-spiro[4.6 | undec-3-yl)-benzoic acid
ethyl ester. MS (ESI): 357.3 (MH").
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[4. 6] undecan-2-one This conpound was synthesized in
anal ogy to exanple 155, (step Ato E). In step B

w@e@Bloarys 2-trifl uoromet hyl - phenyl am ne was SPET/EPI9G7/060667

material in place of 4-anino:ﬂ3@{oic acid ethyl ester.

In step D, the first reductio tep was perfornmed with
DIBALH in THF in place of sodi um borohydride in

THF/ I\/eo—l

| -Cyclo yI-3 4- met hoxy-2-trifl uoronet hyl - phenyl ) -|

sep Ria E\F 4pl1rGydlaprepyliheer 4A3-dannwinads 6 otntled-Aet) -benzoic acid ethyl
Ldight brown crystals (327ng). MS (ESI): 383.3 (MH +)

Exanpl e 157:

4-(3 clo 0 - 0xQ-i m dazolidin

6@ HEXI sﬁﬁoﬁ @Yf&% gfh% A9t wZ%lﬁ%}rﬁéﬂv%dec 3yD)-
Be&&ﬂm demﬂéiﬁyl(es&e@lss%hted ifrtml MM BMephaAol 21 was added under ice-cooling
gq)\/b EY%A%IH&% |4 %%Znon hx‘/’@ﬁ { jfﬁe reagt%r{ B tll:lrl%tV\?arS Isfel rrecll For 2h at RT

@ytﬂmpmd@ﬁbnﬂ70§Qpﬁep@mnﬁb@mbwhukdaw@ﬂddimulmwbmnbgn%a
3g§1@@§v&§glﬁted as a white solid. M5 (ESI) : 288.0
) n%'elss 4- (

Io ropyl - 3- (4- met hoxy- phenyl ) 3-di aza-spiro[4.5
FB%E’EH lesvag I&:[@ncentrated under re%u(?ed pressure to dryness and tﬁe res1due was

érs(dlve@&iﬁ e iod ﬁﬁu&oicéﬂﬂﬁﬁcﬂl%ﬁlﬁh@@&ﬁﬁled s&ut@@&@‘eﬁiﬂbcﬂ @ialn 70mg

0]gdeC %0%’%? af \ﬁﬁ%{%égﬂ@ g}eli;ﬁutegw 1rlieﬁ§?r ﬁhatﬁ%c&[hen %e
tr;thiomdmxammmewmanad uhde reduced lpadssura ’ﬁieaeedmef was taken up in

EXSA CRPLAROD Rith s@é‘@n{ &i\%ﬁ)gﬂatg sONRLD XY wa R e[ﬂﬁélcﬂ?aenﬁoduct was

was used 1 n place enzol ¢ ach d

whiafiqst e makesrapby awefesdlcaeelamélbD@M/@é@Aaﬂd tQ |g§/@d9§mg of pure 4-

Pl Cyel ﬁ)ﬁsi Joxo-IBLdRkMpiro)| 4.6 RREBLE %5&910& acid ethyl ester. MS (ESI):
V opr opyl - 3- (4- hydroxy phenyl ; -di aza-spirof

355? éh 2-one 150 ng (0. 5mmol) of

| - Cycl opropyl - 3- (4- met hoxy- phenyl )-1, 3-di aza-spiro[4.5
] decan- 2- one, product of exanple 158, was treated
with 1.5m (1.5mmol) of boron trichloride (I.

§1%b %i fgl &Blﬁfb%)ﬁpf)oxo he dfa%‘%él 0 6Thxel! rseylm’%tﬁ %e i ed

e reaction m re was th nup
in Ethyl acetate and washed with IN HCO and water.

A2 USEB R COMEAS L panelt 44 Gylopreryigtxgr hiridazaispiol4. 6]urr1]dec 3-yD)-
BaYoltdid apgtesdein?ndl TIOFALdh ol il NOva3Qr@tedfwith 0.5ml of 1N LiOH.
After stirring for 3h the reaction mixture was acidified with 1N HCL, taken up in EtOAc
and washed with water to give 65.5mg of pure 4-(1-cyclopropyl-2-oxo-1,3-diaza-
spiro[4.6]undec-3-yl)-benzoic acid MS(API): 327.5(M-H). A solution of 47mg (1.3mmol)
4-(1-cyclopropyl-2-oxo-1,3-diaza-spiro[4.6] undec-3-yl)-benzoic acid and 27mg
(0.16mmol) of 1,1-carbonyl diimidazole in 1ml of THF was stirred under reflux for 1h,
then 32mg (0.4mmol) of Ammonium acetate was added and the stirring under reflux was
continued for another 2h. The reaction mixture was taken up in EtOAc and washed with
IN HCL and water. The crude product was crystalised in Ether/Heptan to give 25mg of
pure 4-(1-Cyclopropyl-2-oxo0-1,3-diaza-spiro[4.6]undec-3-yl)-benzamide. MS (ESI):
328.4 (MH").
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a light browmn solid. Ms (ESI): 287.0 (WH +).) Exanpl e
160:

WR2(080ETE®Or 0- 4- net hoxy- phenyl ) -1 - cycl opr opyl - | PGFEPARA60667

spiro[ 4. 5] decan-2- one This nq?grlal was produced in
analogy to exanple 158, with 't dlfference that in

BraRe®ar R Ry ekt CoRtePIRaR Ry - dioa
giotad i nbchdasanabrione cryst al s. NB (ESI) 335.4 (MH +)
Exanpl e 161:

M‘%"%b%@ecaﬂm{@m Hf‘eﬁﬂll_/lc_lé%ﬁc& e%l@ P54 l@éﬂe A t§E I1R%8D B 4-

spi rof one Exa produced from
BlethpxyHy @ﬂ&omrﬁ@hﬂownpshgﬂ% ¥y &t%ryeg afpﬂﬁedﬁil i plagg.of 4-amino-benzoic
gdi@zdyb@taro[ 4. 5] decan- 2-on (Exanpl e 160) in analogy to

the procedure described in exanple 159 providing pure

?’n § 2 Bh h%rfg%tﬂiﬂ @ Cglr 2% p%‘a%%%{{%mtledc %glé%?%%&zﬁégl?)kﬁ: 191|p(ilace of sodium
BQItherd: m)THF/Ei@){'@I & Qyepropyl-3-(4-methoxy-2-trifluoromethyl- phenyl) 1,3-
T A L A
f-0 exanple 158 with the dlfference that in
step B 2, 4-di net hoy- phenyl am ne was used in place of

4-nethoxy-pheny|an1ne as starting material.
| - Cycl opropyl - 3- (2, 4-di net hoxy- phenyl)-l 3- diaza spiro

TS R R SR S B B e P e
| - Cycl opropyl -3-(2-trifluoronethyl-phenyl)-I,3-diaza-s
phisepmpsjidé wansythesized hinalagy e oxmebl oA @Wmméle)z austenA, 2-
ﬁﬁ@étﬁ%@ﬁoﬁm@é@@}c@ v;a§$hé’\§t£1tﬁ g%tgﬁeﬁ fepIaRCS cga@fleﬂtﬁhone 4-(3-

trif oronet h y [ am ne was
EV%le%m@V -friseptnky- Oéﬁéﬁyqiaéml‘iiﬂ@ laxDéaeaﬁmlﬁl@ withtsalafedjas a white

bolily SIomsopyss. B2t r i f 1 uor omet hyl - phenyl ) -1, 3-di aza-s
pi ro[ 4. 5] decan- 2-one was isolated as a col orl ess

sem solid product. MsS (ESI): 339.1(MH +) . Exanple
164:
3- Cyclopro | -1-(2,5-dichloro- phenyl% 4-1isopropyl -imd

Exahpldil p8: - oh€’Frliograpyhpddmdethesy-slyanyhek 3-zledaispiraldal] deppn-2-one
to exanple 155 (step Ato E). In step A 2-

hg@z'(l: Q[W%Lﬁﬁt'ﬁﬁﬁﬁ d)thg cﬁ&zafsbirﬂgl SMRE&hLAbné Bas produced

none and jn s
agqgafﬁ@ ST Loy PER S s G et iguahaiin step A,
éydkiheﬂzfndme R k@riag idatetiffth pkst 6f cyc®heptanone , and in step B 4-

Methoxy-phenylamine was used in place of 4-Amino-benzoic acid ethyl ester. The product
was obtained as a colerless and viscous oil. MS (ESI): 301.3(MH").

Example 159: 4-(1-Cyclopropyl-3-(4-hydroxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one

150 mg (0.5mmol) of 1-Cyclopropyl-3-(4-methoxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-
one, product of example 158, was treated with 1.5ml (1.5mmol) of boron trichloride
(1.0M solution in Heptane). The reaction mixture was stirred at RT for 20h. The reaction
mixture was then taken up in Ethyl acetate and washed with 1N HCl and water. The raw
product was purified by chromatography with DCM/Ethy acetate 9:1 to 4:1 giving 30mg of
a light brown solid. MS (ESI): 287.0 (MH").)
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Cycl opropyl -1-(2,5-di chl oro- phenyl ) -4-i sopropyl -i m daz
ol i di n-2-one was isolated as a |ight brown viscous

wordos/oM3sg APl ) : 313.23 (M Exanple 165: PCT/EP2007/060667

3-Cyclopropyl-4-isopropy|-I-(ﬁ- t hoxy- phenyl ) -i m dazo
l i di n-2-one This conpound was ggﬁthesized i n anal ogy

to exanple 155 (step Ato E). In step A 2-

nmet hyl - pr opi onal dehyde was the starting material in

pl ace of cycl oheptanone and in step B

Bxarapla d 2-3pFenbloaoiineethasy-nbedli- hrcpdleyepf1,3-diaza-spiro[4.5]decan-2-
4n@m no- benzoic acid ethyl ester. 3-

Cycl opropyl - 4-i sopropyl -1 - (4-nmet hoxy- phenyl ) -i m dazol

%Eg[n%e_;tgrgg gvve\{g?){ I %lq_c;’jl 1In_ead %ﬁ.lbclr gxgtirg%qe |15|8?vaitﬁltﬁg SiIfIfSere%lcelz ihaM?l step B
Bayset] Gprhdgpl 4-Aretlsoxpridiey ) lamiredin pYade ok yi- by -ph eyl daine. The
lLidin-2-one.This coppoun ) m

bl SRy SRR 5 SR ey ) -

i m dazol i di n-2-one (Exanple 165) in analogy to the
procedure described in exanple 159.

3- Cycl opropyl - 4-i sopropyl -1 -(4-hydroxy-phenyl)-i m dazo

Ll isal L Qagmy; ; by
E%%@f%ﬂg?f(%%’g‘%@’dﬁ‘%ﬁ@mq &l Syl Qi MBEED| ) 5] decan-2

8u%ycl opropyl -1 - (3-f 1 uor o- 4- met hoxy- phenyl ) - 4-i sopr opy
| -i mdazolidin-2- one This conpound was synthesized in
BExahplgy 61 vaep@adptel fidh 3-$i-eplofo-taméthoxy-phatybpl -8ycl@sropyl-1,3-

.- 01 QPI l,d [ i [ g
gﬁ%%éé%(&lg@%ﬁ%%ﬁ %p(flg%g(%rg\ﬁgeﬁl (?b?ﬁl égi{agor&sr é@ gle%ggerdu?é ddsfibed 1‘n
gxaiplot B pravidihg Ryrepghen Chlomd eh yaexyusieyl) rl -pickapeopy - 1,3-diaza-
éiim.@ﬂ)de?ﬁ{@%rﬁz 286 hhiRtr&h M?§g1§§11 321.1(MH).

- Cycl opropyl - 4-1 sopropyl -1 -(3-f1uoro-4-net hoxy-phenyl
)-imdazolidin-2-one was isolated as a |light yellow

solid. M5(ESI): 293.3(MH +) . Exanple 168:

| - Cycl opr opyl - 3- (4- net hoxy- phenyl ) - 8- phenyl -1, 3-di aza-
Epdmple 4 65]1d€gdoprogyl el €Tfidim eth oo pinchylyaks 3 slyarh l3pso zied dedan-2-one
anal ogy to exanple 155 (step Ato E). In step A

fﬁﬁ %UPHgPuﬁ(X Qvllag ﬂ@ﬁ%ﬁ@f in%g)tg? Eo g%ag{pﬁlé?% WRE 9fd @fferdeRce that in step

E ace cyc pt anone ‘anc ' '
Zrfedmstyoyppeaiylarnawanassd is elace of piragthonfphenylamine as starting
firafHaN Q=ORNFRD ylaﬁ(l,jél—ﬁhﬂé/thoﬁﬁf)l%nyg 1r,3—dia2f—sPir% [4.5]decan-2-one was

H Bt i st migatcr MO LE): SPARy!); - 8 drazassp

Example 163: 1-Cyclopropyl-3-(2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.5]decan-2-

one

This compound was synthesized in analogy to example 158 with the difference that in step
B, 2-trifluoromethyl-phenylamine was used in place of 4-methoxy-phenylamine as
starting material. 1-cyclopropyl-3-(2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.5]decan-
2-one was isolated as a colorless semisolid product. MS (ESI): 339.1(MH").

Example 164: 3-Cyclopropyl-1-(2,5-dichloro-phenyl)-4-isopropyl-imidazolidin-2-one
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isolated as a colorless waxy solid. MS(ESI): 377.4 (M
+) . Exanple 169:

wdad2@80ze758 3- cycl opropyl -1 - (2, 5-di chl or o- phenyl PET/BPZIOZE60667

lidin-2-one This conpound was ﬁnthe5|zed i n anal ogy
to exanple 155 (step Ato E). step A

@Hls Coﬁ%’%ﬁgn%ﬁg seyn¥l’gzsu\é\@§ht asnta otétylt(g rrrna[gee lif#ﬁa %;teg A 1o ﬁ ]%C n 8ep A, 2-
mﬂl‘ryépmsomeé@aﬂlydﬂwm ‘dn@@ta@tﬂngclmatn:rlabnbﬁéatz of cyca&legtaet)hwnd in step

BS3 Frdmh‘ﬂor@eﬁh?e}ﬁ la§11ne was u[sed in lﬁce of 4 Ammo benzo1c c1d ethyl ester. 3-
cy ¢l opr op or o- pheny!l) - i m dazol i di n- 2-one

{idopropy! a{ é%ﬁedéchéomr@wmlgéh IseRtoRExiynidolidin-Jgpepys isolated as a
B&il. ok MbiscousXiav® @PLy-G13.23 (M)

3-Benzyl -1 - (2-chl oro-5-f1l uoro-phenyl)-4-isopropyl-imd
azol i di n-2-one This conpound was synthesized in

anal ogy to exanple 155 (step Ato E). In step A 2-

met hyl - pr opi onal dehyde was starting material in place
Bxargple [1653pC paherrep drdisapropni- Li-anesh etyephiemybtingdazolidin-2-one
cycl opropyl am no acetate. In step B,

@hﬁ Qb%@uéﬁ %ygfn%dgﬁﬁd% arﬁ[ﬂg?%o _IIH§ ech sﬂﬂngﬁl 8FE). ®f step A, 2-

gqetlgzl g)?émglggzlc%hﬁfﬁ%%%%ﬁﬁ é‘%;qu}ge r?qgtee;ml in p?ace of cycloheptanone and in step

B; 4m@mﬂhehmﬂmeomsdjse@rrzplécectifqr@nﬁqbaienms uhﬂ%ﬁhyi ESON 3-
§ S qr dure i(the benz Ia)ed QX ?d rying of . lated as licht
%I%PV IlSr?_RB(TIy T OXY P eny 1midaazolidin-Z-on was ISO ated as 1g

BelloR-@¥oos oil.5VE (BRI):R7p B3y ). 5- i sopr opyl i mi dazol i di ne-
2,4-dione with 14Im (1. | mmol) of benzyl brom de and

5 1ng( 1.1 6m ) of sodium hydride (55%in oil) in 5n

DMF for 3h at RT. The reaction mxture was then taken

up in ethyl etate and was washed with IN HC = an

tigtraple 166;5- @Yf@%{érobﬂo"d@epr%lslﬁém‘/ﬂméa phgnd; Frrlhdaﬂ&éim 2-one
chromat ography with Ehyl acetate/ Heptane 1:3 to give
$Hﬁrafgrrtpbuﬂ¢uf/vas produced from 3-Cyclopropyl-4-isopropyl-1-(4- methoxy phenyl)

glazoén?éhne§ f(nﬁ ( )Igan%) 3 1%5 I&l\%Sél%@P g) é 8}%efhhret pgc?@é%n example 159.
b@’@b@mmflﬂswmb}éd {(4rhgtrexy-phamt -imitaotjidine2oue was isolated as a
%}Pﬁ%%an‘rl ll\ﬁ@(ESI) 6LINH).

oro-5 uor o-'pnenyl) - 4-i sopropyl -i m dazol i di n- 2- one
as a colorless viscous oil MS(ESI): 347.3(MH +)
Exanpl e 171:
| -Allyl-3-(2-chl oro-5-fluoro-phenyl)-5-isopropyl-imda

Edrhplie N67:3-QRddprosylcio (A uoit - asetipdgchleadl ) i4risapabagynill &olidin-2-
exanple 170 with the nodification that allyl brom de

AS the alkylatlng agent in place of Benzyl brom de.
| -Allyl- éz chl oro- 5-f | uor ophenyl ) -
Fhissompopyd wasdyddrsized inanalogy te exgazple $21 Gtepd\ tsE). In step A, 2-

GRS eSS0l dehy¥Bwh &Rk Starting material in place of cycloheptanone and in step
B, 3-fluoro-4-Methoxy-phenylamine was used in place of 4-Amino-benzoic acid ethyl
ester. 3-Cyclopropyl-4-isopropyl-1-(3-fluoro-4-methoxy-phenyl)-imidazolidin-2-one was
isolated as a light yellow solid. MS(ESI): 293.3(MH").

Example 168: 1-Cyclopropyl-3-(4-methoxy-phenyl)-8-phenyl-1,3-diaza-spiro[4.5]decan-
2-one
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297.4(MH +) . Exanple 172:
| - Benzyl - 3- (2, 5-di chl oro- phenyl ) -5-i sopropyl -i m dazol

wa@lrws7eme Thi s conpound was produced in anal POQWEP07/060667

exanple 170 with the nndificgtigq that in step B
2, 5 dichloro phenyl am ne was 3 ed in place of

Bf2oR8upa et S BREC I To eSrupipien o b e &
pb@rﬁfl oYréOhﬂasnor@Meaﬁle@stmng Ny Ilreglgcw(pfwdghemmone and in step B,
l%:}y d)l%@l?laﬁnﬁé\@a? dsed 115{5?9&)(#@ Azﬁn benzo1 acid ethgl ester. 1-

I-(2 chl or o- phenyl) Iuoro enzyl ) -4-1 sopropy

Cyslapi@Rylot leoxymnﬁﬁﬁsplwofbbérfaamlrsi Adeed-3-Ane was

RORtAGY alcBloRkI PG sd1@ MRt BE7 pdif') cations that in
step B, 2,5-Dichloro phenyl am ne was used in place of

2- chloro 5 fluoro-phenyl am ne and t hat

4-fl uoro-benzyl brom de was the al kylating agent in

pl ace of Benzyl brom de. 1-

Eggraplpil 6%l BenpyhdnsyclopBpyh f(Rredicklbenplydnyl)dintidarotidimy2-one
i m dazol i din-2-one was isolated as a col orl ess vi scous

Th s cy%é)tg{lﬁd w%?élynil{eMzéa in e%n%l%%'sr% @Xa%g]ﬂe 155 (st A to E) In step A,
alaezwi a%ﬁtﬂgehzvdgwas ﬁtﬁﬁ@ﬂ]m&ze%én n*lﬁp%ow Beman%fsand h Step B, 2,5-
QichIbE Ptleyd amihied WGYuskd ireplacaufel- ﬁrﬁﬁlov%etnhoft Re€id ethyl ester. 4-Benzyl-3-

ificati t ste an-2-one wa
a1 (5B eit Bt B kel F B P retow
quAmdeM$wy)ﬁhémwhlanlne was used in place of
2-chl or o-5-fl uoro-phenyl am ne and that | odonet hane
was the al kylating agent in place of Benzyl brom de.
| - (4- met hoxyphenyl ) - 3-
nEthyI-r 3' - di hydro-2Hspiro[i m dazgl i di ne- 4 2' -1 nden]
Exarpple 148s3 (%flzaf?( dld-ddorg- A pere-RnyH-4vsprigpyl-imidezoljdp-one
+) . Exanple 175:
Th(s%ohmdtlﬁ)dkwahmyﬁe)srzad ﬁ‘ﬁetrialdgy o Bxa-nfiblé‘lyw Gtephk &PEY. Of § stﬂp A, 2-
ﬁw 1prop1onefh’le%yde was Seu]tmg RLSVE r'Flace (:)If c?rclmﬁepte?none ang ammonium
Wx@ﬁeHﬂﬂhﬁxﬁphéﬂwbpﬂanmmimytuql@smeh&dhbWQﬁﬁﬁynoﬂﬂwnﬂannne
F&@l% Pﬂk@ﬁf A A%*'unb %gﬁﬂy]m 2@ E‘lflgl(eg?@nfﬂe ukd ?)(Zlcﬂloro—S—ﬂuoro—
anal o e

g procedure descri
phasw) d%/ FgPpykimidazolidine-2,4-dione that resulted from this procedure was then

ber(z4tabadsyaxyiesn3obms- (M Y fivhol ¥ o3t TRV G- RSl ithyl) - 5-isopropyl-
imidazolidine-2,4-dione with 141ml(1.16mmol) of benzyl bromide and 51mg(1.16ml) of
sodium hydride (55% in oil) in 5ml DMF for 3h at RT. The reaction mixture was then
taken up in ethyl acetate and was washed with 1N HCI and water. The crude product was
purified by silica gel chromatography with Ehyl acetate/Heptane 1:3 to give 306mg of pure
1-benzyl-3-(2-chloro-5-fluoro-phenyl)-5-isopropyl-imidazolidine-2,4-dione that was
reduced with the same procedure described in step D and E to give pure 3-benzyl-1-(2-
chloro-5-fluoro-phenyl)-4-isopropyl-imidazolidin-2-one as a colorless viscous oil
MS(ESI): 347.3(MH").

Example 171: 1-Allyl-3-(2-chloro-5-fluoro-phenyl)-5-isopropyl-imidazolidine-2-one
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I m dazol i di ne-4, 2" -i nden] -2-one as alight brown solid.
MS(ESI): 295.1(WH +) . Exanple 176:

W@ B0Zp46¥5§ 4- ( 3- Chl or o- phenyl ) - 4- met hyl - 2- oxo- | PCTHERIINT/060667

in-1-yl]- adamant ane- 1-car box%j c acid nethyl ester
Step Al 2-Ami no-2-(3-chloro-p g yl) - proplonltrile A

Pl 0Bl SShUBENANL AT ok PR Saflte PETRILUTARRL IR thacaly
bwersnide ivas thet aditylatiogrgergnp elaae of Benfzgrbroimide. ﬂnAdlyt és(Z c.hloro 5-fluoro-
gh?ér@g' 9%0??05% I RGRL PBH@%E‘{%?&&Q aQ)col'oﬂeStoham' (E‘S@S
above m xture was seal ed

Iélt)opper and stirred at roomtenperature for 24
h. Reactl on was nonitored by TLC. After conpletion,
the reaction mxture was filtered through Celite to
renove inorganic salts. The filtrate was treated W th

F’a I&Blﬁ(lzgq g“rﬁzgﬁ? g%’gﬁ%ceh g}oeqieny@%—%lgérwgy A 9 ?1?16 5 2-one
over anhydr ous sodi um sul phat e, f| ltered and
Ebiscemppanéuras proocerin amhliogy trotxatrip! At thetrepdification that in step

By oalhI 8 HhERN o HE PR if, BEEVEY zsaﬂsmc%%%iphen Lamine. 1-
mpurities, Evaporatjon, of dichlaoronethane d th

E?%g.%égpé@@proppwgﬁ isopropyl-imidazolidine-2- one was 1solated as a

2olaNesd isdo(silcMb @0): BBEBRYMHPr opi onitrile (8.0 Q).

Step B] 2-(3-Chloro-phenyl)-propane-|, 2-diam ne A

sol uti on of conpound

2-am no- 2- (3-chl oro- phenyl ) -propionitrile (8.0 g) in
toluene (60 nL) was cooled to -78C and DI BAL-H

Exdmplie d33:(11@25-Rlichddrogphenyls G- Ut fleeroi rene d) -depapropdgmidazolidin-2-
ghded to it drop wi se under nitrogen. The reaction

m xture was slowy warned to roomtenperature and then
YEloep B bon R Sty Bt R e B hati
sieeBehedihiblo @&nﬂarﬁﬁ% h\au@ leedaﬁCﬂ)letch en2-LAbrods-fedrerphenyl amine

'fmthhﬁ? 4- mBGQ’ Rﬁn ‘?rg)\rlﬁqg% aCIB &ﬁ?yfjagag ta%%rs lﬁglac ?fSBeInK)ﬁ bromide. 1-
[—KfP-Dl(hflgl@ﬂPhﬁthrﬁif‘l -fliew- lvmel)éxmsmaropﬁdnwietmhémh%fbne was isolated as
QE&B{:}%% vaRghd %@gﬂg% {—%Wr was basified to pH=14

w th e

ol ution free diam ne, 2-
(3-chl oro- phenyl) propane-1, 2-di am ne, was extracted
wi t h di chl oronet hane, dried over sodium sulfate,
filtered and concentrated (4.2 g). The nmaterial was
Bsafple a4t - (4ameth®xngheiyl)-3-methyl-1',3"-dihydro-2H-spiro [imidazolidine-4,2'-

inden]|-2-one

This compound was produced in analogy to example 170 with the modifications that in
step A indan-2-one was starting material in place of cycloheptanone and that in step B, 4-
methoxy-phenyl amine was used in place of 2-chloro-5-fluoro-phenyl amine and that
lodomethane was the alkylating agent in place of Benzyl bromide. 1-(4-methoxyphenyl)-3-
methyl-1',3"-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one was obtained as a white
solid MS(ESI): 309.0(MH").

Example 175: 1-(4-hydroxyphenyl)-3-methyl-1',3"-dihydro-2H-spiro[imidazolidine-4,2'-

inden]|-2-one
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reaction step. Ms (ESI): 185.1 (MH) . Step C
4-[ 2- Am no- 2- ( 3- chl or o- phenyl ) - propyl am no] - adamant ane

WO b@ankoxy/l i c acid nethyl esterTo a sol uti on oPCT/EP2007/060667

2- (3-chl oro- phenyl ) - propane- | % diamne (3.4 g) and
4- oxo- adarrant ane- 1-carboxyl i c gm d net hyI ester (CAS

667 e%% Ry %?cei_qr})ﬁut of (Q me% %%D%en i 3- met nfidrsd fihydro2H-

acerr e ati reac was' refiixed
$roro| zmldamltdgre 4Atoden | t2was (beoipddl 40 lmalﬁal@g“ydo NadBprogedure

WeRri ﬁ%xaﬁl; fe 1%92%\}1&[:1% ghf%t u (@hY@?xﬁﬁl@ﬁ l? |301)M?t}ﬁ 1- 1 3 -dihydro-2H-

bI‘OU tor erature and t"at stirrin
wrrel nnﬁézqhélarteﬁ %nmdﬂlzl one totieht bipwn solid A¥ISelSD): 951(MH)

conpl etion, water (30m) was slowy added. The
reaction m'xture was concentrated at reduced pressure
to rermve the ethanol. The queous Iayer was extracted

(3 t he . or grs ver
WeOh SR DR Rt BB i [y
d@nmmeﬂ -carboxylic acid methyl ester

[ 2- am no- 2- ( 3- chl or o- phenyl ) - pr opyl am no] - adanant ane- |

sfegrt}oxyl i c aci ) meliRYl-@SLfsrol She)l) Gtofiofitileur € of

isonmers. The conpound was used’'in t e next step
Wlt gs%é}e Eﬁaﬁ‘?ﬁ’ruén 1c-l;%1|11]:1|e 061:5 I40;;]) amm(ogigﬁl “ch (Zr?de4(57.6 g)”and aqueous
éﬂrZ))madfea[MmL&yf G504 solptiemywvys ﬁﬂféﬁtalﬂyd)orﬂ-témperafﬁrd &ZH ﬁvréiminutes A
%OIPU %f 3- cgﬁ)rrroaallte%pﬁenone rlB 05(){ et‘fmn(():lI vgasne%tdga’ ﬁie abové mlxture The

ﬂaS[kzwamedod githashbtopperpindrsyilied pt opyh samreod tuscfemahhaReaction was
hloh?t@fekaq?y’ﬂ@ ﬂﬁétdcdﬁgél@t%n, &8¢ Rhactioh gll)&)lr W s4ﬁ)ltqud @g’%gh Celite to

was cool gene (3.1 g epar at el
EANaQyS| ipekgants sakts Thody raWa‘gaSa‘%Pé%ﬁ pethi Watarr Oyiband estracted with

fRrhloeyyaehRye @JXQQO WhiSe tl@éj dbhbrRd Qj‘rgzlrﬁé hﬁk\ék ARt 8riéd ober anhydrous
b e S RSV i Ay S hroug
hé1Eral Mmmrnacmrpérﬁcbveommé helom?aﬁhpmmmm ¥vaporati@s of dichloromethane
e { e .
guang c ubd §, L ShoRnd AL 0GnBOM LaNiet WS ERELALStHe (300
The conbl ned DCM | ayers were dried over Na2SC>4 and
gendentrated to afi-Ghiprothesylieonmneduttianihg ch was

purified by colum chromat ography to gi ve the desired

A-sbHrtioB-0F bdnﬁ euRh2AMlino é (H%'Ib/rb wréﬁhdﬁmte i(8lD1Y in toluene (60
é‘guk gxga?ﬁcngq ij é/aﬁg %ﬁ%ﬁL?{%a(ggu%n 13 L o’[S a ?ﬂ/[ s%?utm 21 toluene)
was added to it drop wise under nitrogen. The reaction mixture was slowly warmed to
room temperature and then left at stirring for 17h. Reaction was monitored by TLC. After
completion, the reaction mixture was quenched with 30 mL methanol and then 100 mL
water. All solvents were evaporated and the crude mass was taken in 50 mL water and
acidified to pH=1 with 1M HCI. Organic impurities were extracted with ethyl acetate and
the aqueous layer was basified to pH=14 with 30% NaOH solution. The free diamine, 2-
(3-chloro-phenyl)-propane-1,2-diamine, was extracted with dichloromethane, dried over
sodium sulfate, filtered and concentrated (4.2 g). The material was used crude in the next
reaction step. MS (ESI): 185.1 (MH").

Step C] 4-[2-Amino-2-(3-chloro-phenyl)-propylamino]-adamantane-1-
carboxylic acid methyl ester
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white solid. M5 (ES+): 403.4 (MH +) . Exanmple 177:
(E)-4-[4-(3-Chloro-phenyl ) -4-net hyl - 2- oxo-i m dazol i di n

W0 keogloe7s@damant ane- 1- car boxyl i ¢ aci d am deSt epCEEP2007/060667

4-[ 4- (3- Chl or o- phenyl ) - 4- msth I-2 oxo-imdazolidin-I-y
|']- adamant ane-1- carboxyl I C amg To a sol ution of

o_alsz)ll_u]tlokd'f %3 cmo%)o ﬁg% a,neqefﬁ l’l’lll’léi (%X éf) g)I m d oxo a(gamantane—

ntane- | ¢ aci
mﬁmyle: axmnemygesge)r (CASTBI7A- 886 hadmp) in\itoapl (5@rmL) Bmdadded

: c%ﬂ@"a&d (M‘@%n@dﬂﬁdrei-dtﬂi' n'ﬂ%ﬁré Qraéﬁe?iugéd {%'ir 4h Of8 WA AR cooled to

e reaction was stirred he reaction was

%ﬁﬁpé M&%ww@de%ﬁh@ reaé%%n@tt}ltwa&th@l fewlythrepght to room
f@rﬁﬁiehda[tarevi@ﬁ 160 ﬁltcswﬁﬁ {0 d 7h.OT HeG8R® n G¥a8 @ it o W@E@ After
r .nas adg(g&nj“g &6@ 4) m xture and extract d
ety WF%S P¥ B8 nie e g rated at
irealyleerd wassuactodemioedthaietianbNTHEque@usphyerwhs endhctedevith DCM (3 x 50

@%%ﬁ& EhﬁV\@rg afid ia&egr%%?%fh@}l gr‘%gl' r\i\éﬁés%@ﬁn y?lgpentrated to get
e éﬁﬂllreét‘le[d Etrr)lnge& (banlerq-phenyl)apiopylagrino] -adamantane-1-carboxylic
chl ﬁ{e‘ﬂlyﬂ’ '3?[915/ (6 f-) 43 ﬁr%{&ﬁﬁlre S E?ZQSdn%rg a[@l%'cbgip%uhd Wb used i o the next

- adanmant a lic aci ich was taken
SRR Wit AL étJaFrw eqarl% NP it 7%&(%130 purification.
M5 (ESt+): 387.4 (MH +) . Step B] Exanple 177:
(E)-4-[4-(3-Chl oro- phenyl) - 4-net hyl - 2- oxo-i m dazol i din
-1-yl]- adamant ane- 1-carboxylic acid am de A sol ution
ofep ddnfoumgle 176:  (E/Z)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazlidin-1-yl]-
chl I yl -2-oxo-imdazolidin-I-y

?imarg%ﬁagtc %ﬁgxﬁﬁggpgr%etﬁ I.Es%pam d (130 rrg) in DCM (5

was cool ed to 00C and oxal chl ori de 1 nm) was
éd‘ﬁ]ékﬂloﬂé’f [ 20mypRi s e- flaplr%m‘/ﬁypraﬁﬂam%ﬂ -agpmanggpe-3 -carboxylic

si@RR 9 cANF7 oasUD . PEs bt tockid ORI ATRAPRILER (3.1 0

(o | de
L%sgfrrwelvcﬁfsafvea PLIRL B odre e 5 b Vise R ST dop wise
addisah vediethyldnint (@57 HF, Thwasacoal redtire way dodbdireeght@ RT and

%ﬁ[g t @tu%%lg%ra&he q{egcq{o%fm'va% '}%&{no'}l%ﬁ {))2' e (A&er%#ﬁ)\{\g%%qa&l%%gacuon

reactil on
amxgtutehegs quenchedivitly ivaigr aro;lr the ’DCEM law was seporaideilheaqueous layer

Rrgi eag?%%t]l;agﬁg 'Wg?hlt Ilyégﬁ/[ RS, BRICHIMARISAVAAGS &M over Na,SO,
and concentrated to afford the crude product, which was purified by column

chromatography to give the desired 4-[4-(3-chloro-phenyl)-4-methyl-2-oxo-imidazolidin-
1-yl]Jadamantane-1-carboxylic acid methyl ester (5.0 g) as a mixture of E/Z isomers as a
white solid. MS (ES+): 403.4 (MH").

Example 177: (E)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide
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colum and the E i somer was separated fromthe
corresponding (Z) -isoner to give the desired (E) -4-

WO 200884788 or o- phenyl ) - 4- net hyl - 2- oxo- i m dazol | BCTEP2097/H60667

- adamant ane- 1- carboxylic aci1 a_m' de (55 ng) as a
whit e solidl\/S(ESI) 388.2 ( Exanpl e 177a, b:

gt&?) AL} [ (R)-4- (3 @rghl henﬁ%r)af)g metﬂ&%:fl doxoofﬁ%dazohgm Iyl]

-yl ] - adarrant
Q@)tnaﬂfn{r(esy-czlrbé&dmbdro phenyl ) - 4 met hyl -
oxo-i m dazolidin- 1-yl] -adamantane- 1- car boxylic aci d

q 1usBR B 815700 Of f)-£ /i -
E7in RO o e 1 1A g

Rrmssdner siopiHe ﬁflgﬁ%eﬂaé cHPLEERMpleVid Ot hé st WDT Vi Nethanol:
Whae_ﬁt(QﬁiIEBﬁle :6 MIOPRacaldey LIDH e1X®(01562Ss) Wik dBn temp and the reaction

lids. 178: . . . .
Y HIRATOF BF iy Fiction vaeymesioges BT LGt spmleiog, e geaction
mlxtBtd‘Nyzis-qomdﬂmtIﬁdl tdirem@vaoorgaiiih sl veras. 8¥ atat wagasldedt@iheeeaction
ngl@{(trtaﬁtg(ﬁ @;T%lt@l %&q’até & l?‘Hl(ﬁe % Hﬁﬁ%gThe aqueous layer was

uor o anone (ste

d o1 Hﬁﬁhm Bid~-apddhe Btcﬁycwas etXtran g @ (3 x 50 mL). The
6 RALATBLRE ARB HfensBRAIAE! QL S8Y, hed cSi@RtriRel RegdtBlird $OBI4-[4-(3-

4-f| |
ﬁ%’é’f"ow{@@o‘h&@&% 2)20’391 §7§ 5) Wi‘@H’yi Yrmdaapgfang; lncpbonbic acid (1.5 g)
ahich wiitAl@nsoloi the (& mgctioMyithEStHurthddpuridalibtt)MS (ES+): 387.4

le 179:
Eﬁ?g?ﬂ uor o- phenyl ) -1-((E Z)-5-hydroxy-adamant an- 2-yl )
- 4- msthyl-lmdazolldln 2-one This material was

Bitep &l ne dEampdin Bl 70 6F) - 4-d4-é X ampore-irayl) st mgthal-pyoxasimdazolidin-1-yl] -
saa(xﬁaﬁtéﬂéof eppeMichcideiigaone (step A) and

-hydroxy adamant an- 2-one (step C), to give after

g§8 tg% E?lgp%qlr[lf&l iéﬁ &itéﬁ&r? _p%enyli(ElL}rrleeth)gle gg(t) r1]mElazgi1d1n 1-yl]-
fddoha)ark- hydibox;;hcadlalr(mm a1y Zr POM 45 nitl) gk codlediaz®iG ahidroxalyl

d%%xlg?rfpll milgas ac\cfeﬁ 5% drgpxxrf';’es fg%)oWe%y SEd?{E?)n 013 f’ gf g dgo'\[/)lgﬁc)f DME.
Re:(caomwa@ tedt g3 meemy | tymber(uE) £ -Shy dftexdpradameettaaint Qlgride, the excess
Pdnd'e %@m'%}ré‘e\%;;g jedT'T“hé rémgtu@rd@slolv\é@?n SRiBbMAYE, was
| n an y to exa
‘00’)23 Agatieant &ﬁd a saturate solut1on of NH3/THF (10 mL) was added. The
reaction was slowly brought to room temperature and then left stirring for 17 h. After

completion, the reaction mixture was concentrated and directly loaded onto a silica
column and the E isomer was separated from the corresponding (Z)-isomer to give the
desired (E)-4-[4-(3-chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-
carboxylic acid amide (55 mg) as a white solid MS (ESI): 388.2 (MH+).

Example 177a,b: (E)-4-[(R)-4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-
adamantane-1-carboxylic acid amide and (E)-4-[(S)-4-(3-Chloro-phenyl)-4-methyl-2-

oxo-imidazolidin-1-yl]-adamantane-1-carboxylic acid amide

Submission of compound of example 177 to preparative HPLC, using a chiral column
Chiralpak AD, with 25% ethanol/heptane as eluant gave the two enantiomers, in optically

pure form as white solids.
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2-one (step C), to give after chromatographic
separation after step D the E isoner

wa@2(08/0ed15%r 0- phenyl ) -1 - ((E) - 5- hydr oxy- adamant aPcRERL0D7/d60667

-met hyl -i mi dazol i di n-2- one, $ga white solid (33ny).
VB (ES+): 361.19 (M) . nﬁ d-181:
(E/2)-4-14-(2-Fl uoro- phenyl ) - 4- met hyl - 2- oxo-i m dazolid
in-1yl]- adamantane-|-carboxylic acid nethyl ester

This material was obtained in analo to exanple 176

Exameple A78) usi ng | - (@2 Fluorcophery|)t)- %Eéﬁhlambn@y idareqntay)-2-yl)-4-
ARUALMid2o88h Hok271D) . VS (ESY): 387.2 (M)

Exanpl e :

(2-Chl ro phenyl.).-1-((E)-5- hydr oxy-adamant an- 2-yl ) - 4
Th‘ﬁé‘?%w " BRRGTer AR ﬁnaigant@ SFHIBIe i GHFRA WS ibl-Li-Hiro-
pRerBhadtb@iorieGstex Aphé S%Wrd)@tﬁarrﬁnfa}l Ushé g;tep C), to give after
ghr%m& h orhé%%%%{%ﬂ %ers %)OJ?EI%G,( g&t) om r4 %orgfl%hepyl) 1-((E)-5-
bt‘dromaa«begnanm -2- }ébﬁwaln@hylamlwzbhdmsl epe,@s alwéuté 59lid €6me). MS
ﬁE% g@lp{ )’1enyl)-l -((E)-5-

ydroxy-adanmant an- 2-yl ) - 4- net hyl -i mi dazol i di n- 2- one,
as a white solid (35 ng). M5 (ES+): 361.2 (MH)
Exanpl e 183:
| -] (E)-5-Hydr oxyadamant an- 2-yl ]-3', 4" -di hydro-2H, 2' Hsp
Ek@n{alieﬂwazol [ di ne- 44-(2*FHuaphitealBn] ((E22)ogRydiok$-adamantan-2-yl)-
% @l hg |rI11ed in anal ogy to exanple 176 (step

nfﬁ Us nﬁéazé’ ' 18r o- 2Hnapht hal en- 1-one (step A)
and 5- hydr oxy- adarmnt an-2-one (step C, to give after
thisomaierod map hbeined papraldgyrtozkampled /e pstep AH) (sH)g 1 -$dimpro-
bhélﬁy@letﬁamr(g’%}yﬁg @H@@tlﬁfﬁrc%(y—adamantan 2- one (steﬁ) C), to give after

spiro [1m dazol i d
ihro #RAY @rﬁ%r stop Qr?emv%re& \kmht%a%Z|1%me$@4ﬁ§7ﬂuomphen‘/l> -
((E$Z’))—5 h% rox¥-adMrtihtan - 54 aphethdBhiidazolidin-2-one, as a white solid (35mg).

@EA ég'?f{ﬁvﬁﬁ% adamant an- 2-yl ) - 4- met hyl - 4- napht hal en

2-one This material was obtained in
anal ogy to exanple 176 (step A-D) using

| - napht hal en- 2-yl et hanone (step A) and

5 hydroxy adamant an- 2-one (step C), to give after

tiegr aphi ¢ separ t .80
%@ 1g@hydr o ng‘r(]% g%_l&@) tSHensh QP((B)-515 df Ry-d B Fakan-2-y1)-
4 methyl imidazolidin-2-one

This material was obtained in analogy to example 176 (step A-D) using 5-hydroxy-
adamantan-2-one (step C), to give after chromatographic separation after step D the E

isomer 4-(3-chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-
one, as a white solid (33mg). MS (ES+): 361.19 (MH").

Example 181: (E/Z)-4-[4-(2-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-

yl]-adamantane-1-carboxylic acid methyl ester

This material was obtained in analogy to example 176 (step A-D) using 1-(2-fluoro-
phenyl)-ethanone (step A) as a white solid (27mg). MS (ES+): 387.2 (MH").
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yl) - 4-met hyl - 4- napht hal en- 2-yl -i m dazol i di n- 2-one, as
a white solid (30 ng). M5 (ES+): 377.2 (MH) . Exanple

WA 3W8/046758 PCT/EP2007/060667

(E/Z2)-4-[4-(4-Fl uoro-phenyl) - 336& hyl - 2- oxo-i m dazol i d
in-1-yl]- adamant ane- 1- carbox M"c acid nethyl ester

I
ESUBTREE) ' s ngt (2 P e b g F 5 R eaR S e g Y-+
Methyhdsmadagblidie-sohé d (10 ng) I\/S (ES+): 387.2 (I\/H+)
. Exanple 186: (E/Z) -4- [4- (4-Chloro-phenyl)
Thﬁ%eﬁé’ﬁﬁ WX Bblatfed 3% Rhd185 o e;faﬂﬁt)l]e 176 (step A- 1%_) using 1-(2-chloro-

adamant ane- 1- car boxyl i ¢ dci d ester

Ragrerethanpae (stsp &) ﬁé@l 5rh¥déﬂi%(r361@9laf1@ne%<8%fséepl@6 tq givepiter
HOatsdrfthid se@éraﬁbh@ft@tﬂfﬂ?ﬂmthe (Btisnane( 2 ailef- ﬁ)e.ny@sl &E)-5-
‘é\g:iftogy ada lnlle(ljntén— —yﬂzzl—me'}/l?y 1m1agzohd1n—32—oné as azfvhlte Exhc{]%S mg). MS

(E5+2) 364-3 @MNEY.hy| - 4- napht hal en- 2-yl - 2- oxo-i m dazol i di n

-1 -yl)- adamant ane-1-carboxylic acid nethyl ester This
materi al was obtained in analogy to exanple 176 (step

A-D) using | -naphthal en 2-yl et hanone (step A, as a

white solid (35 ng). ESt): 419.1 (MH) xanp| e
gegnplm;‘_lﬁ}w (E/2)-4 lcﬁE 8! roxyadamantan 2-y11-3'4 d1hydro 2H,2'H-

$pird] irhpeEDidindd- 2 1 Hhappiiadn] W-ggez ol i di ne- 4, |
napht hal en] -1-yl) adanantane- 1-carboxyl at e This

R ial 08 o R RIS ot el Skl e THETRYS) &t b Fyciaro-2n-
asphahalfn -l @rsdbiep A) 36d arg)ydrdvs-qdaBantan3Dand (stdyH), to give after
eparation afte step D the (E isomer 1-[ (E) 5 hydro adgmantan-2-
PG i1 sepagayion afer sep pthe () igqer 15 oadama
Vb33 yilifydradia ht- ameo m@a%@@klw 3 wh@hw h%rpneeﬁ @white solid (30

M@mg@}gﬂ) 353 yasroht ai ned in anal ogy to exanple 176

(step A-D) using |I-(2-chlorophenyl) -ethanone (step

A), as a white solid (25 nmg). MS (ES+): 403.2 (MH)

Exanpl e 190:

(E)-4-(2-0x0-3",4"-di hydro-IH, 2" Hspiro[i m dazolidi ne-
ExamplapgBt:hal en] -1-1B)t5-Hadanmmntlamentad-2c dp-Bonetinydé-niphthalen-2-yl-

Hﬁﬁﬁ%ﬁ% n¥agcobtained in analogy to exanple 177 (step
usi ng nethyl (E Z)-

(2-0x0-3",4'-di hydro-IH, 2' Hsp i m dazol i di ne-4,
ﬁhﬁﬁw@]wé s waf)eéd%ﬁ%?%’rf@ eweaphsd%% (geRA-D) using 1- naphthalen-2-yl-

ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation after step D the (E) isomer 1-((E)-5-hydroxy-adamantan-2-
yl)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-one, as a white solid (30 mg). MS (ES+):
377.2 (MH").

Example 185: (E/Z)-4-[4-(4-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid methyl ester

This material was obtained in analogy to example 176 (step A-D) using 1-(4-fluoro-
phenyl)-ethanone (step A), as a white solid (10 mg). MS (ES+): 387.2 (MH").
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(exanple 188), to give after chromatographic
separation after step B the (E) isoner

W@ E)o844q728 oxo- 3" , 4' -di hydro-I H, 2' H spi ro[ i m darGI/ERI008060667

4,r-napht hal en] -1yl) adamant ane: 1-carboxam de, as a
white solid (23 ny). MB (ES+):9380.2 (M) .Exanpl e

191:

(E)-4-[4-(2-Fl uoro-phenyl)-4-nmet hyl - 2-oxo-i m dazol i di n

- | -yI]L- adamant ane- 1-carboxylic acid amde This
Fearaple 4B6:wa$/ Bbt dit nédChiloroaplzangly yi-methyk dmploeintigazolidinelyyl] -

ﬁia%ﬂarﬂﬂengcﬁr%b%)lfc%tﬁ%étgvl dstelor Io- phenyl)

A-met hyl - oxo-i'm dazoli1din- 1-yl] -adamant ane-

1-carboxylic acid nmethyl ester (exanple , .to giv
abisanatelr! SiraPBgIER &n %ﬁs/atpmlaéledﬁgz%t%ﬁé? @%é—%ﬁﬁloro-
ps@iyBrethionedstep A), dsA-wWHiteaotid preemy). MS (ES+): 403.2 (MH").
- 4- et hyl - 2- oxo-i mi dazolidin- 1-yl] -adanmantane-
1-carboxylic acid amde, as a white solid (25 ng). M5
(ES+): 372.3 (MH) . Exanple 192:
4- (3-Chl oro-phenyl ) -1-((2)-5-hydroxy-adanmant an-2-yl)-4
Exanply 18%i ddz6)-#d#nMethylohaantihalengt dri-axo-waislagshidii-hed)-
hdhndRRIY. AiBogRMPIdandRfl kgt ep A-D) using
| - (3-chl orophenyl)- ethanone (step A) and

- hydr oxy- adapant gn- 2- gne (step O 0 give afte
TR I AP B e B DGO SFUBP UV & S hrid) §45€ | -sapighalen-2-yl-
dthaBereh(step ov) pienyhixe dolid (2 nfyy. MGAESK)Y 419.1 (MH").
adamant an- 2-yl ) - 4- net hyl -i m dazol i di n-2-one, as a
white solid (17 nmg). M5 (ES+): 361.2 (MH) . Exanple

193:

4- (4-Chl oro- phenyl ) -1 - ((E) - 5- hydr oxy- adamant an- 2-yl ) - 4 '
Exaanply (188 ddedii éi/%l-ﬁlz(gma@%rﬁr lhﬁéltOe}Héle1§0b1m®iZﬁ@ne-4>l -
hipraRabOgY-vh dexaiil el -tbokgiep A-D) using

| - (4-chl orophenyl)- ethanone (step A) and

- hydr oxy- adajant gn- 2-gne (step C pve afte :
Th e AP e e R alPao S Bp Ly el e D fgeS-dinyaro-2nt
harealen-4-qng-(step d) caspheliyd spkil {33 @) BMS (ES+): 394.3 (MH").
hydr oxy- adanmant an- 2-yl ) - 4- met hyl - i m dazol i di n- 2- one,
as a white solid (17 ng). Ms (ESI): 361.2 (MH)
Exanpl e 194 and 195:

Sj+) (S)-4-(4-Chl oro-phenyl)-1-(( EE% 5- hydr oxy- adanmant an-
)_awlylg 1&9:%}—41 [m(gﬁgpqod]pl}glzl_) @egﬁfé}oxoqmﬂazohdm—l—yl] -

fdanfdRrarfe- (barGbk@icaciadhaeitllester ( ( E) - 5- hydr oxyadanant an-

This material was obtained in analogy to example 176 (step A-D) using 1-(2-chloro-
phenyl)-ethanone (step A), as a white solid (25 mg). MS (ES+): 403.2 (MH").

Example 190: (E)-4-(2-ox0-3',4'-dihydro-1H,2'H-spiro[imidazolidine-4,1'-naphthalen]-

1-yl)adamantane-1-carboxamide

This material was obtained in analogy to example 177 (step A and B) using methyl (E/Z)-
4-(2-o0x0-3',4'-dihydro-1H,2'H-spiro[imidazolidine-4,1'-naphthalen]-1-yl)Jadamantane-1-
carboxylate (example 188), to give after chromatographic separation after step B the (E)
isomer (E)-4-(2-o0x0-3",4"-dihydro-1H,2'H-spiro[imidazolidine-4,1'-naphthalen]-1-
yl)adamantane-1-carboxamide, as a white solid (23 mg). MS (ES+): 380.2 (MH").
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2-yl)-4-nmethyl -imdazolidin-2-one Racem c
4- (4-chl oro-phenyl) -1-((E) -5-hydroxy-adamant an-2-yl)

WO 2608084798 - | m dazol i di n- 2-one (exarrpl e 193) wWeGTI/EP2007/060667

subjected to preparative chir HPLC ( Col umm:
Chi ral pack AD; El uent: 596I30398panol/heptane; FI ow
35 nL/mn; Detection: W 220 nm to give (S) -4-
(4-chl oro-phenyl)-1-((E)- 5 hydroxy-adanantan-z-yl)-4-m
et hyl -i m dazol i di n- 2- one ;g enantioner, 101 w%,‘
Emnplzzsl mi () -4v3 - (2E8upro- BB@D -4-n4thy)l-2y oxggnnidazolidin-1-yl]-
Q&nﬁlﬂlﬂa P%I‘Bt)sayli%%ﬂydnilde

(E) - 5- hydr oxy- adamant an- 2-yl ) - 4- nethyl-|n1dazolld|n

antiomer, 103 t Ret

zfég.nyater%a&x?a S pRfed i ShiApB el GUFBAT B /2 -4-[4-(-
flacrtoaplicnel) A - ﬁ&ﬁhygﬂaﬂ(o 1E){a:mol1&1n19§L adamantane 1- carboxyhc acid methyl

éﬁ%r %xaqqgle 1%1?5 f"o d%%lrefa Rro?neﬁ%%rg%hm rsepélraa é)n aa%tﬁe%gto }Brﬁle ?EZ) isomer
ested4- T'Bnﬂ@ormpb«myb)l 4mh>d@t axmemldazohdnaﬂfydyadama@mml earboxylic

- - et hanone
s‘t@é}%ﬁ&A B ?g%e rt%lm )3%%((@5IF 929{\@/5 SI) 405. 2

(MH +) . Exanple 197 and 198:

| - ((2Z)-5-Hydroxy-adamant an- 2-yl ) - 4- net hyl - 4- phenyl i m d
azol i din- 2-one and

Ex@ﬁﬁ&i§2FMQCDKMhﬁdqmmﬂﬂam(Zzyb%wdﬂﬁgkhuhmﬂﬁmhkpmhuﬂmde
Hn@» %d1 20n%ne Exanpl es 197 and 198 were obtained in

F I%o exanple 176 (step A-D) using 1-
phenyl ethanone (step A) and 5- hydr oxy-adamant an- 2- one
ifbtsélpﬁt@)alwta@ogiau@dalﬁ tedloghiosranplgridpstep dphvsang bin3-chloro-

fid éhﬁﬁ) tep A) and 5-hyd d tan-2- tep C), t ft
PRU S SEERAB tp ) gud 5 tyrony scpmagtan.3-ang (s Ot giveater

err@ﬁwogr%alafaée@ma&pﬁ ABEILYHP 1?3166 igmey dafi-gheopphenyl s ((2)-5-
LREbXy-adedifartar -V td Ima@hd-ihniddz6)idid-2-Byd o White solid (17 mg). MS
@%ﬂgﬁg&ggoﬁkhk) 4- et hyl - 4- phenyl -i m dazol i di n- 2- one

ite solid M5 (ESI): 327.3 (MH +)).
Exanpl e 199:
4- Et hyl -1 - ((E) - 5- hydr oxy- adamant an- 2-yl ) - 4- phenyl -im d
azolidin-2-one This material was obtained in anal ogy

Esearﬁm@rmé e ATACHREERIR). 1U3ENS. Iéydm;&rmhmeﬁfaﬁapyn - ey -

(step A an - hydr oxy--adamant an-2-one (step C

§PW%Z lé ‘%ﬁronatographlc separation after step D t he
(E) isoner,

ThRtinytbridl Vs(aé Bbtabrell yal by ad @B pRN7B{3tbp A4D) using 1-(4-chloro-

phenyl)-ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation after step D the (E) isomer, 4-(4-chloro-phenyl)-1-((E)-5-
hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one, as a white solid (17 mg). MS
(ESD): 361.2 (MH™).

Example 194 and 195:  (+)(S)-4-(4-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-
4-methyl-imidazolidin-2-one and (-)(R)-4-(4-Chloro-phenyl)-1-((E)-5-hydroxy-

adamantan-2-yl)-4-methyl-imidazolidin-2-one

Racemic 4-(4-chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-
2-one (example 193) was subjected to preparative chiral HPLC (Column: Chiralpack AD;
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phenyl -i m dazol i di n-2-one, as a white gum (109 ng). M5
(ESI): 341.4 (MH +) . Exanple 200 and 201:

WO 2(08£)67S8 Hydr oxy- adamant an- 2-yl') - 4- met hy| - 4- pheTeP1vy91/060667

m dazol i di n- 2-one and
((E) 5- Hydr oxy- adamant an- 2- )JI?’f’ 4 met hyl - 4- phenet hyl i

Efueralg ?%)‘;/oqso;%ropanolﬁle%n% 3%00 RIIB) l%etecﬂon E{Bﬁ I}m)e% give (S)-4-

I'n ana

béutldntcﬂpbmyl)(b(@ﬁ SAbycbmdy adm@mw yé)dérmamhjdnrr@dambdm 2-one ((+)
é&{n%?n@ 10f & %Reﬁlz%fﬁlﬁ{ Mi‘?ﬁ%ﬁg%@ﬁﬁ% G, )%EH%R%' (@rkh@cfro -phenyl)-

%% i soners |- r oXy- adanmant
VI E)a3hasdioyy ﬁdafﬁh@ﬁ’étzhx} Arfﬁﬁftbélzléflﬂﬂ%ﬁohdm %w@eé(ﬁzen%lown 103
oWl €7k, das MSI(:BSI - (M?r55 AbdoMi konfai@ations GR) tentatively

Hé r oxy- adanmant an- 2- yl)
asgig ‘hyl - 4- phenet hyl -i mi dazol i di n-2- one (247 ng as a

white solid M5 (ESI): 355.4 (M+)). Exanple 202 and
203:
- ((2) - 5- Hydr oxy- adamant an- 2- yl ) - 4- (2- met hoxy- phenyl ) -

ﬁxa(r?%teliyé '@r/%')am @“4%31&&%@{}91) A-psthyl 2-0x0-i dazolsdm 1-y1]-

anan an oxyp enyl
adwnmelﬁar@a KciagidinethylfsteEx anpl es 202 and 203 was
obtained in analogy to exanple 176 (step A-D) using
This 2natemil Imxysbmeaylh hnﬁb@ammnpﬁtlep (Mp ANO) using 1-(3,4-difluoro-

Bwéﬂaﬁtﬁéf AEr a8 pnaith b (gt &) ik 05 i Eliwar o

((2)-5- hydroxyadamant an-
2 yl)-4-(2-nmet hoxy- phenyl ) -4-net hyl -i m dazol i di n-2-one
(305 ng as a white gum MsS (ESI): 357.3 (MH)) and
Exélﬁ]tﬁ)e 197 Qﬁ(&i@(y 1@325@%%& xae)mﬁu{u?zwhﬁ %&Rﬁ%ﬁhéﬁg

Lm az one gu
{rg§p§o 1dg5% 03qe(a p)@/ chgn Ug 4-methyl-4-phenyl-
{mid6Z0iddr-hyesheoxy - adarrant an- 2-yl) - 4- met hoxynet hyl - 4- phe
nyl i m dazol i di n- 2-one and

}%);(/efn(l EIZZS Zh%%olgﬁ%eﬁe (3?]@ n n%ri%(l)sgyég ﬁxamn}g ;%(g&%%%& DA) L@;mg 1-
phargi- n‘élanomﬁ @real ogyndiSehehanphdaniantat-2pnalSp Gsitngive after
ghl%ﬁ{c?lf% gghlése%a&'ﬁ)ﬁh aﬁE&%ﬂP{?q (((2 Qly’%}o@nefhaman]‘[an 2-yl)-4-methyl-4-

DD It s o Qe 36 st O O BB ED (BSHF 12758 (NG maraad 1-((B)-5-
Kﬁr6@ a%ﬂﬂﬁ@&%ﬂﬁ@—%ﬁ@ﬁﬁaﬂ Kenyl-imidazolidin-2- one (54 mg of a white solid

phenyl i m dazol i di n-2-one (258
@UHEV?W am M5 (ESI):

Example 199: 4-Ethyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-phenyl-imidazolidin-2-one

This material was obtained in analogy to example 176 (step A-D) using 1-phenyl-propan-
1-one (step A) and 5-hydroxy-adamantan-2-one (step C), to give after chromatographic
separation after step D the (E) isomer, 4-ethyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-
phenyl-imidazolidin-2-one, as a white gum (109 mg). MS (ESI): 341.4 (MH").
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357.2 (M#)) and
| - ((E)-5-hydroxy-adamant an- 2-yl ) - 4- met hoxynet hyl - 4- phe

waoglosidaz ol i di n- 2-one (467 ng as a yel | ow f oBOT/EBR007/060667

(ESI): 357.2 (MH)). Exanple %%g and 207:
4- (3, 4-Di fluoro-phenyl)-I- ((Z) - hydr oxy- adamant an- 2-y

ol 350 Y4, 200" Aoy o Bre i 50 4amsibvleaphepethyl-
yhifdazodidire £ fople aindil 42 b iy dro - sheibusarpl-98 - 206 tahd-Plomethyl-

WeH: tabr in anal ogy to exanple 176 (step A-D)
uslldgzg&{ar?Srb%g di fl uor o- phenyl) - et hanone (step A) and

5- hydr oxy- adamant an- 2- one (step give after
Eﬁ%%ﬂﬁ% %)(E)r od “@éep%btamﬁ%m @ffalqaéféo egm%ﬁﬁ Gren f%é?%é}sgﬂg 4-

Ehc(r&l Bubinfl-ue¢ Qst YWHd)5-h droxy adamantan-2-one (step C), to g1ve after

s ognatamenan ol et i Sl

gnd-methyl-4- phenethyl imidazolidin-2-one (176 mg as a white solid, MS (ESI): 355.4

Pyl L oron RSV ok )6 éﬁsﬁ%ﬁ e AR} B kitin 2

p@@€ﬁ4ﬁ/®g=§avyhlte3md®4%mﬁ 355X MBI 208:
(E)-4-(4- Met hyl - 4- napht hal en- 2-yl - 2- oxo-i m dazol i di n-|
Eydlﬁple@d@mn(we ¢ (zaréo Wk G- aﬁ@ﬂnﬁint@ﬂlzdﬁ) ]It'(IZSmBﬁBb@)F Eﬁényl) -4-

Hgﬁwg %a@ehdafn Agnréaan%lgly 9 el)—(l oxy a man an ylﬁél ?9 methoxy-

p’Eéﬂjd/)Léi-ﬁ&dﬂlayfbhmlft&lzelﬁmﬁ-ZybneZ oxo-i m dazolidin- 1-yl)
- adamant ane- 1-carboxylic acid nethyl ester (exanple

%?a&%e@.?ozaa%ﬁgo% Qvas 8{){agleg%1§ afﬂ%gy t]g%xslﬁﬁe)l% f‘&ép ﬂ I§Ml_bﬂg 1-(2-

(IE)hmo/{pJue(lﬂ)@hane@e {sreeny) nd - bredripgy-adungnogan-Aicaa 8ep ) .rio give
after¥thlom &8 ch%ék?aréﬂdr?&ﬁﬁ@(‘ﬁ/)l @l (28 isdnRR Ii@(Z hﬂ Rydroxy
&?terlal bt ai ned in ana L ste
éll] 2- st Xy4p1[e,grla]( ﬁ]y FBM%HQD )2 one 05 mg as a white

gﬁn@lﬁﬂ}iBf)%WﬁN&[H*@aﬂﬁ: 1i- iEN=5-Hydydy- ac&ﬂﬁiﬁlvds H-29B-4-(2-methoxy-
l-ca xyli ¢ .ac Tet e r_(exa e
RO BN &gl on €8sy et R Moo gfyisa s v
210:
(E) -4-[4-(4-Chl oro-phenyl) -4-net hyl - 2- oxo-i m dazol i di n

-yl]- adamantane-1 -carboxylic acid am de This

Eﬁéxﬁﬁl’e Qb4 WR$ 2001t 3 ngQQSLHyd%B%'L&ﬂhah%nQ@m ﬁ1e@170?<yﬁ1%¥1§7[14 -phenyl-
u5|ng chl oro

Haﬁ szs)ea %Paééw Exp-adgmpntan: ﬁ@iﬁdﬁﬁ@ﬁ&mﬁhﬂ 4-phenyl-

imidarddidiyDidgheaci d met hyl ester (exanple 186), as a
white solid (28 ng). M5 (ESI): 388.4 (MH) .

Examples 204 and 205 were obtained in analogy to example 1 (step A-D) using 2-methoxy-
1-phenyl-ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation of the (E) and (Z) isomers, 1-((Z)-5-hydroxy-adamantan-2-
yl)-4-methoxymethyl-4-phenyl-imidazolidin-2-one (258 mg as a yellow foam, MS (ESI):
357.2 (MH")) and 1-((E)-5-hydroxy-adamantan-2-yl)-4-methoxymethyl-4-phenyl-
imidazolidin-2-one (467 mg as a yellow foam MS (ESI): 357.2 (MH")).

Example 206 and 207:  4-(3,4-Difluoro-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-
methyl-imidazolidin-2-one and 4-(3,4-difluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-
yl)-4-methyl-imidazolidin-2-one
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Exanpl e 211:
(E)-4-[4-(3,4-Difluoro-phenyl)-4-net hyl - 2- oxo-i m dazol

WO diosAle7y8 | - adamant ane- 1 -carboxylic acid am BETEPR07/060667

mat eri al was obtai ned in anal q%% to exanple 177 (step
A and B) u5|ng (B 2)- 4[4 dlfluoro phenyl )

E}_‘(‘%ngﬁ S/ %dy andoz)g)glw re (% ﬁmred nalo 2 ]gxanillge Tg%gs?e%gzis—Dg using 1-(3,4-
Wiliupeo-ghériyd) - (tbzncmg)(steplﬁ) @E@B)hydm e@ia(rmm)l—Z—OE(ésmpl @), to give

azéthp(im%\gogrﬁlphm siparatmnu%f the (Er1)earr11d (Z) 1sonnlé:trs, ;4”(3 él d1ﬂuoro rT}I)henyl) 1-

13 lay omaqamaaﬁ@haﬂi)aﬁ@lethﬂdﬁv%mmcz Qg @%mg @Pea whide solid,

M_S)(E%i)[ 6@3 3 AM(Pﬁ)ﬂaﬂa 4 k&@dﬂhﬂﬂ@@ﬂeﬁﬂﬂi ((E)-5-hydroxy-adamantan-2-yl)-
AR OB W BibhT ko T IS gouig- M

{5 ﬂdw 2gldSr 40061 e Sinay ooy uifd-3MH").

exanpl e 211 to preparative HPLC, using a chiral colum

Chiral pak AD, with 25% et hanol / hept ane as el uant gave

the two enanti orrers in optically pure formas white

a 42
EQA(]% 8%?0 eny %lﬁ@“? ﬁht%}%} o%l/zao(i(grrllranr%(ti%zr?hdmy]l 3,1)4
2 wrmne |-ga a&séwaim ®ne and
4- (3-Fl uor o- phenyl ) -1 -((E)-5-hydroxy-adamant an-2-yl ) -
4- met hyl -i m dazol i di n-2-one Exanples 212 and 213 were
obtained in analogy to exanple 176 (step A-D) using

gﬁ%gn;]art%r%i ?N%g gﬁ;gen 11)1 ir%hg a O%ge(%lglp%q97 @tep N and B éirng (E/Z)-4-(4-

nﬁt@hﬁtwb&mﬁmZsfb?}a)v(atlmdazalﬁdlefl ;slﬁ eda@amthae (IZ)arlmmlic acid methyl
| 4 [ V<l )

%S?r)(e%a?q@@%&)yasg%gﬁéﬁﬂﬁ (ggwl%%tsﬂy?%'éln@gazol i din-2

-one (8 ng as a white solid, M5 (ES+): 345.3 (MH))

and

4- (3- Fl uor o- phenyl ) -1-((E)-5-hydroxy-adamant an-2-yl ) -4

Exdteploy09:i nikglaz pl-{ 2dChtoZe-pheny] 4 8- m@h ds2 -axovirhidazs tlin-d - WS

St) . 345. 3. (IMEH) ). npl e 214 and 215:
%C-E(r%’%né‘?‘ncfﬁg%rﬁé%lllC)a)-ald-a(nﬂl% 5- hydr oxy- adamant an- 2-yl ) - 4-
nmet hyl -i m dazol i di n-2-one and
Chis(Bbrdmos phiamed)in hnlo) osximtied 7Y { geiaivand &) -using|(F12)-4-[4-(2-
&1 BRI-Pi¥d iyl )0 - WWI'Z%% gnﬁ%hﬁﬁ@[‘?é%a%ﬂaﬂtﬁ@q g&@o:ﬁ@& Gcid methyl

obt ai ned 'i'n_anal’og exanpl e step A- 111 usi

psiqrd exagpig) %S%hmwgu%%qhér{aﬁalgésM%E&y

5- hydr oxy- adamant an- 2-one (step C), to gi ve after
chromat ogr aphi ¢ separation after step D the (Z) and
(E) isoners, 4-(3-brono-phenyl)-I-

Example 210: (E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide

This material was obtained in analogy to example 177 (step A and B) using (E/Z)-4-[4-(4-
chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic acid methyl
ester (example 186), as a white solid (28 mg). MS (ESI): 388.4 (MH").

Example 211: (E)-4-[4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide



10

15

20

25

30

((2)-5- hydroxy-adamant an- 2-yl ) - 4- net hyl -i m dazol i di n-2
-one (25 ng as a white solid, M5 (ESI): 405.3 (MH))

W@ n@8/046758 PCT/EP2007/060667

(4-(3- brono-phenyl)-1-((E)-5- g§%roxy adamant an- 2-yl ) -4
- nethyl-inidazolidin 2-one (25°ny as a white solid M

Sl):. 4 216
STl oSt R, B SRl e A and Blaving 51414
(3,4-difluemo-tphenyl it daetbyli Hioxe-2nolaeolatigt 1-yl | -adamantane-1-carboxylic acid
ﬂle&%ﬂ ést@P( &%ﬁ@m&e%’é Whlee £&1ﬁ)(25 ni‘%SM@WsBd@WG ),

- - 4- et i m'dazol 1 di n-2-0ne anpl es 216 and 217
re oht ai ned In}ﬁﬂ nple 176 (st

to exa e
bgample 21{amb:4. ﬁﬁén@}f@ogt “RBAYHEt @éﬁtﬂ@g ZA?XOaHHIdaZOhdm -
ﬁﬂ] hilehihaixtyin@d agarsuixalic z?e‘l@ﬁlﬁlc(e%hﬂmEgl [($)04-93, ﬁﬂ)lﬁlebﬁf p}(ljenyl) 4-
chr.omat ogr.a eparation after ste t an
}h - —(R% g{) H%zo §1n 2 ﬁﬂdﬁl&ag &ty ?a)rbc?xylr'?c A ar(m(ie
l-((2)-5- hydroxy adamant an- 2-yl ) - 4-net hyl -i m dazol i di n
sabrongoli §0corgp@asdeofwhimpledl itcdprep'&a(iEeSH?LCSG\ﬁnga a(chvisal) golumn
@Hg al( %D4w‘ijt'hf2|59@ét arpcnﬁfé a}le Ias a6&e grt@5¥ﬁzqﬁ ?nn optically
yl

-4-met hyl -1 m dazol | -one
ﬁ@lleu @IYWBSWESHW%B 3 (I\/H+)) Exanpl e 218
(E)-4-[4-(3-Fluoro-phenyl)-4-net hyl - 2-oxo-i m dazol idin
-yl ]- adamant ane-1-carboxylic acid am de This
mat eri al was obtained in anal ogy to exanple 177 (step

4[4 3 f _pheny!

xfBRe A2 084 3 Ll aol et DD S RIERY Mamantan-2-y1)-4-
mmda/ﬁm)dpmlcdna@rcmermdrﬂy(3—EJ$1par—phewb)ﬁbl(@)%bydroa)s—a@mantan-}yl)-
Mﬁétﬁ)gsiﬂlihﬂoﬁéﬁ-ﬁ%e MS (ESI): 372.2 (M#) . Exanple

B)-4-[ (R 3-Fl h nmet hyl - da
}(“6%%91!35[ éli’% anda?ééw.ﬁéj %{gmg ﬁgé}a&wp reéanalalﬁ é%gxxﬁ?ed)'ef{n amdlsmg 1-(3-
ﬂE()r04pl{eg@)) e‘ﬂhz(tdl%ngl(éﬂélf 8y phesldrody- ABikYhtaR- -Zbone (step C), to dg1ve after

0- i azol i di n- an car bo
o EdTR wbrBionrtetmedl T b BT MRS W5 FuB%-PhenyD-1-
ﬁiﬁéfﬁah)airomeadﬂh.a(ﬁ,tam%iytﬁg4—ane¢lln>rlnai1dazo]1dm¥2 o (Bahpaka ADjte solid, MS

st+2 2BNA @xﬁﬁaﬂoﬂdr&e ﬁ]ﬂﬁrcﬁgheqlgﬂam@%’-ﬁ% t?y SH\QTan&an 2-yl)-4-

tione i'n 0
gﬁyu@c’@;@ﬂm 2- one (45 mg as a white solid MS (ES+): 345.3 (MH")).

4- (3-Chl oro-4-fluoro-phenyl)-I-((E)-5-hydroxy-adamant a
n- 2-yl)-4-nethyl-imdazolidin-2-one.

Example 214 and 215:  4-(3-Bromo-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-
methyl-imidazolidin-2-one and (4-(3-bromo-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-

4-methyl-imidazolidin-2-one

Examples 214 and 215 were obtained in analogy to example 176 (step A-D) using 1-(3-
bromo-phenyl)-ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation after step D the (Z) and (E) isomers, 4-(3-bromo-phenyl)-1-
((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one (25 mg as a white solid,
MS (ESI): 405.3 (MH")) and (4-(3-bromo-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-
methyl-imidazolidin-2-one (25 mg as a white solid MS (ESI): 405.3 (MH")).
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This material was obtained in analogy to exanple 176
(step A-D) using |-(3-chloro-4-

wo bases7phenyl ) - et hanone (step A) and PCT/EP2007/060667

5- hydr oxy- adamant an- 2- one (stqg to give after
chr omat ogr aphi ¢ separation aft 7 step D the (E)

EREIEE 208 M9 namd e B G B (21 ooy e mastan-2-¥)-

4-oneshdsinddagolidie-23oh¢ and 602,4glifl udvs-[(HESH) <1-GED 5 2hydMsr)yadamantan-

§p(E)(%hﬁ% r%ﬁghg’é%%ﬁﬁan 2-yl)-4-(3-nmet hoxy- phenyl)
4- et hyl -i m dazolidin-2-one This material was obta
EﬁanaPis% VPR L Rk PRIANPE 1Y atalqey A0 BanpRlp Ao (step A- D) usmg 1-(2,4-
Hrflﬁlgrd'fphél@fl()y&h@fmﬁe)(steﬁmf) ane Behyﬁsé)@lgad&)naﬁfh@ 2-one (step C), to give

Ve after

S YPARNE Suupaion 1tk sap FEnelzLpS DR 3 24-diftuoro-

phfmyb)lﬁ], ((2)¢3-Bydroxhydamantaadapbpdiiaeth @-imidazolidin-2-one (50 mg as a

te o1 #M‘S‘E@%‘fi‘géﬁjggﬁﬁ ?7%%%' 11*115’83(@3;4@1&1%(% SN droxy-

@@é}pﬁﬂt@ 297))-4- methy 1m1dazol1d1n 2-one (55 mgasa wh1te SO 1d MS (ESI): 363.3
[mE(H), - 5- Hydr oxy- adamant an- 2-yl ) - 4- (4- net hoxy- phenyl ) -

4- et hyl -i m dazolidin-2-one This material was obtained

in anal ogy to exanple 176 (step A-D) using

| - (4- met hoxyphenyl ) - et hanone (step A and

5- hydr oxy- adamant an- 2-one (step C), to give after
Ekmnpﬂaﬂd)@r aihide[4s SpEuata-phergd )t £imeshyd2-&xd-eid£e)idin-1-yl |-

; adamant an- 2-
£%§&ﬁﬁ?f Ig%%%§§m%%eny -4- et hyl -i m dazol i di n- 2- one

as a white solid (30 . M5 (ES+): 357.2 (MH)
Ehigipiteria pas ah@u@égn ana ogy to example'177 (step A and B) using (E/Z)-4-[4-(3-

ngéf | ul‘éer% lWéﬂfr%X Wt-adpeBiRtidoRdil )- H ﬂﬁfnﬁﬁiagé'l(&ﬂaoxyhc acid methyl
L BTELION, PRSIV G SeeR ( T 0 o1

4-(4-trifluoronmethoxy-phenyl) -imdazolidin-2-one
Exanpl es 222 and 223 were obtained in analogy to
exanple 176 (step A-D) using |- (4-
t - d:
E&ehfl]!allé Q;i(gep% q r@g}ﬁ Rﬁ?%{ ﬁFlﬁ%ﬁ@@Q&% -)2 (?)R) 1m1dazohd1n 1-yl]-
@cﬁﬂ%@@gk a@ﬁpéﬂ@@sl&lra@@lﬁ@ﬁmbfﬁ)e% 'élp( ﬁ@ p@n‘/b)nf&meth‘/l 2-

6%0-irh RIap@iden - =y{ - ddamPantane-1- carboxyhc acid amide.
hydr oxy- adamant an- 2-yl ) - 4- met hyl - 4- (4-tri fl uor omet hoxy

Slﬁ)bm1s¥1on)1 of comg(?uzno of%xample%lg to preparative HPLC, using a chiral column
Chiralpak AD, with 25% ethanol/heptane as eluant gave the two enantiomers, in optically

pure form as white solids.

Example 219: 4-(3-Chloro-4-fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-
2-yl)-4-methyl-imidazolidin-2-one.

This material was obtained in analogy to example 176 (step A-D) using 1-(3-chloro-4-
fluoro-phenyl)-ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation after step D the (E) isomer, 4-(3-chloro-4-fluoro-phenyl)-1-
((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one as a white solid (60 mg).
MS (ES+): 379.2 (MH").
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(50ng as a white solid, M5 (ESI): 411.2 (M#)) and
| - ((E)-5-hydroxy-adamant an- 2-yl) -

W@ 200800758 4- (4-trifl uoronet hoxy- phenyl) PCT/EP2007/060667

-im dazolidin-2-one (52 ng as % white solid M5 (ESI):
411.3 (M#)). Exanpl e 224 and é é

| -((2)-5-Hydroxy-adamant an- 2-yl ) - 4- net hyl - 4- ( 3-
trifluoronethyl - phenyl) -im dazolidi n-2-one and 1-((E)

- 5- Hydr oxy- adanmant an- Anet h

Bxqmaple 229:| uor onet hyll- Qéﬁt{vﬁyfﬂ?}drpm @%azmntm A=yD)-b1h& methoxy-phenyl)-

1Esidatlidnth 8 were obtained in analogy to
exanple 176 (step A-D) using |-(3-

j fluoronet hyl - phenyl ) -et hanone (st A) and.

ifl Rye; R Al oo %/teseﬁ@ﬁple)l,%fg%%@ WyRg}-(3-methoxy-
Iﬁ@%tﬁ@kﬁﬁmkt@p a¢pad athydroxafddemasta@@-bhd (3ep(Q@) t@gide after

E
§h98 PO B 2B 305 stop b () spps: 1 v et gmantan-2-
plhéﬁ@l l)nethowmhzl@ﬂ) di1met12ylarred42513@1nﬁigoas aga yhit¢ gohiddabnmg). MS
M%4) )zﬂ@gﬁ 2 (MH#)) and

-((E r oxy- adamant an- 2-
yl)-4- nethyl 4-(3-trifluoromethyl-phenyl)-imdazolidin
-2-one (520 ng as a yellow gum MS (ESI): 395.2 (MH)).
Exanpl e 226 and 227:
er(rﬂpl@hlznr 0- 3-tri f | uef(Byetiydrophedurhgntdn- Q(yD)454Jﬂ1ydih@éyyphenyl)

t.an 1)54- nethyl i m dazol i di n-2-one and
% ARt f PIior orret hyl phenyl ) - 1- ((E)

-5 hydr oxy- adanantan 2-yl)
Thismreaterydl Waspbastiiepmelogyonexaxnplepl/ e §stap 8- Ahasimp 7 (varashoxy-

?pér%l)nﬁgaﬂd'he% AYYnd 9- ﬁf"dﬁ?l a%aﬂ‘lZlﬁta.(lsj Sﬁ’e telB)C)u% Je after
[Qro-3-trifl nethg Hghenyl) ano 3
ﬂ}rom%am@fe@wtlaa aligitan 0% Ikl -€)E)-3- Y@P%a amantan-2-

alf) t4e4- ﬁllamsmipﬁerﬁyapmirﬁetﬁﬁmaﬁaatzjonamai -bBE asd @Bn&dlialewo £)g). MS

?ggghf%ﬁ%ﬁgpﬁ i f1uoronet hyl - phenyl)-1-((2)-5-hydroxy-a

damant an- 2-yl ) - 4- net hyl i m dazol i di n- 2-one (336 ng as
a yellow gum M (ESI): 429.2 (M#)) and
4- (4-chl or o- 3- trifluoronethyl phenyl) -1-((E)

E?alﬁylg QQ%Xn@Wnt arl ( Z% |5)Hydroxy adamantan 2-yl)- 4 methyl -4- (4—
-4 nethyl =i m dazol i d as a 'yel

fElyopggnithoxp gl @Ypmmlylyzo léiéla?rﬂlné aQ@é (kP iaydr%y afiﬂmntan 2-yl)-4-
et Gl thdiergph@nyty) pReniBtibiddzoB&ia-1-shelazol i di n-

1-yl'] - adamantane- 1-carboxylic acid methyl ester

This material was obtained in analogy to exanple 176

(step A-D) using |I-(2,4-difluorophenyl) -

Examples 222 and 223 were obtained in analogy to example 176 (step A-D) using 1-(4-
trifluoromethoxy-phenyl)-ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to
give after chromatographic separation after step D the (Z) and (E) isomers 1-((Z)-5-
hydroxy-adamantan-2-yl)-4-methyl-4-(4-trifluoromethoxy-phenyl)-imidazolidin-2-one
(50mg as a white solid, MS (ESI): 411.2 (MH")) and 1-((E)-5-hydroxy-adamantan-2-yl)-
4-methyl-4-(4-trifluoromethoxy-phenyl)-imidazolidin-2-one (52 mg as a white solid MS
(ESI): 411.3 (MH")).
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et hanone (step A), as a white solid (40 ng). MS (ESI):
405.3 (MH+) . Exanple 229: (E) -4- [4-

W@ 200808768 uor o- phenyl ) - 4- et hyl - 2- oxo- i m dazoPCTEP2007/060667

1-yl] - adamantane- 1- carboxyl acid am deThi s
mat eri al was obtained in analo to exanple 177 (step

A 3 28, D MR o1
ﬂrlfbmmmtgh!y] pheyl)dinmdazoliflinepee aije x4 (-2 H28)xy-asmantan-2-yl)-4-
%Eﬂﬁ—éls@l—ﬂnﬁug%ém}kp%yﬁ ERldazolRBR: 2204 M) . Exanple

(E/ 2)-4-[4-(3-Fluoro-phenyl) -4-nmet hyl - 2- oxo-i m dazol i d
in-1-yl]- adamantane-1 -carboxylic acid nethyl ester
This material was obtained in analogy to exanple 176

Esdepled2 1) ands1 268 Gvele §Fainkd o aRIERYO xanelban® (seep(SBRsing 1-(3-

éxa ?néla@%\qbﬁe%yﬁ f!tflgno(n%%sten}g)ﬁ) P 5—(11§§f'-()x:y—a%§r?m§tag%1)1e (step C), to
Bive éfE)f chrdipaograyh mdepramti amnaiRr yﬂe)) DitheeZhyind @ )risdnodry 1(6F)-5-
AaEBlt dirart 205 T Sy FRLRL Al Lo gﬁ;ﬁn@gpl hialRlA2-one

to exanple anone
0D 10 WHGV SN DA LA VAL Atsha (B ey Ry pdamantans2-
gl viemafhlyR - (ghﬁﬁﬂ&toﬂge&mlﬁh@nﬁmafdawm@fJr@r(5§<§ 813 aPatyBleow gum
&E’) ﬂ f)ng?i M&{ﬁ 5- hydr oxy- adamant an- 2-
(E tolyl -i m dazolidin-2-one as a white
solid (27 ng) M5 (ES+): 341.3 (MH) . Exanple 232:
| - ((Z)-5-Hydroxy-adamant an- 2-yl ) - 4- net hyl - 4- napht hal en
- 2-yl-imdazolidin-2-one This nmaterial was obtai ned

F{Sa]é@]g'zgé nd &ﬁxa”p'4e(41€ﬁlogé§etﬁﬂﬁs)@négﬁw%enyl) 1-((Z)-5-hydroxy-

en | et hanone (ste

sdagadyiagky- Yb)d‘érﬁ%]fl)éﬂmzd%ﬁ]édl(ls%'@@e @)d 4{ b chlioyes driflapromethyl-
FH&?@T)&I 0@ aphy@roﬁﬁa@grraaﬂtﬂnzgﬂ)L@fme&ﬁﬁnmmﬂzbﬁdlhzz) oh&Oner

5- hydr oxy-"adamant an

tire et e 452 W%hglﬂ%%ga %r{ahogg,$9%ga%?Mg§ “%%egﬁ%wmag I-(4-

288ro-3-trifluoromethyl-phenyl)- ethanone (step A) and 5-hydroxy-adamantan-2-one

gsﬁ{pzé % bite (fer 95!85@@1%@}{ {ﬁg&n}ﬁergt ﬁe@wer&ﬁj%@tﬂ)qkomers 4-

adanmant ane-

é%ﬁlép%fiérlﬂmr@memylmgnﬁbﬂ a(KZalea hydrca@iaaki@@lynna@ Zeylarfpmethyl-
hiBaLcHdan 2 AnP) (396 nlihslayeBoWR RAD RILMS): 429.2 (MH")) and 4-(4-chloro-3-

trifluoromethyl-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one
(391 mg as a yellow gum MS (ESI): 429.2 (MH")).

Example 228: (E/Z)-4-[4-(2,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid methyl ester

This material was obtained in analogy to example 176 (step A-D) using 1-(2,4-difluoro-
phenyl)-ethanone (step A), as a white solid (40 mg). MS (ESI): 405.3 (MH").

Example 229: (E)-4-[4-(2,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide
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et hanone (step A), as a white solid (25 ng). MS (ES+):
447.3 (MH +) . Exanple 234:

W@ Z)0844q748 Met hyl - 4- napht hal en- 2- yl - 2- oxo- i m darGI/ERI007/060667

-yl )- adamant ane- 1- car boxyl i o ?)i_d am de This materi al
was obt ai ned according to the % ocedure for exanple

8 and.in anal oqy .to exanple 177 A a B). Usj
FR PG R BP0 R TRISh e 7 0, SRR Py E R4
12, 4rd)fluometairamil rrendthpad-bexyhidezelslint 1 pg}-hgdmagamer 1-carboxylic acid
t hi At [ irned
T Fhirle Paeh T8 B S8 o) SRR R P OeY
chromat ography, as a white solid (40 ng). MS (ESI):
390.2 (WH +) . Exanple 235: (HE 2)-4-
[ 4- (3, 4- D et hoxy- phenyl) - 4- et hyl - 2- oxo-i m dazol i di n-
Exathple 23Gtan@nL pme4-1 3 Guidroxpheh ) Acindthe loxb-iesdaeolidihi syl ] -
terial s,obtai ned _in .analogy to exanple 176 (step
%@ an&%}}ehg"%?rb f’glléf-aaﬁdn%‘ftﬁgx?%ﬁenyl) -ethanone (step A),
as a white solid (50 m;i). M5 (ES+): 429.5 (WVH +) .
Ehiarmpdterig 3@s obtained in analogy to example 176 (step A-D) using 1-(3-fluoro-
gh&{yﬁ/&ha&n@(&E%y;a@q&mﬁfétseﬁa 25y A1 e g s Pikdi n-
- ylI'-imdazolidin-2-one This material was obtained in
anal ogy to example 176 (step A-D) using
| - Pyridin-3-yl ethanone (step A) and
5- hydr oxy- adamant an- 2-one (step C), as a white solid
EsinplgR31:M5 ( ES+) : 320 ER5{MAdroyy-addnxangl-2-yP3%-methyl-4-m-tolyl-
-1 4- ( 3- Chl or 0- 4-f | uor o- phenyl ) - 4- met hyl - 2- oxoi m
|¥ng/éi§%thﬁg|[ é-o(n%- yl ] -adamant ane- 1- car boxylic acid nethyl
ester This material was obtained in anal ogg to exanple
This npageréqh was pptaingidrigy analogy tereragnpled 76 { stepfd piairgy | m-tolyl-
etﬁﬁﬁ@[’&@@F (Agaﬁﬁ 5Aydré:S-dianfintdhe2 das (gAcprodnehids a

xture o Z i sonmers. Exanpl e, 238:
E?Eymtqga@q@c RRIGHED Alte gt 18-t%h%Erzimm%-ln%?h-érhvﬂrfasyoadamantan-z-
daziohiethyn4im bl intidarctidiraDent ac akibons yolidc(2aahg). a8 @S+): 341.3
éﬂkﬁnaterial was obtai ned in anal ogy to exanple 177

S eb A and B) using (E/2)-4-[4-(3- chloro-4-fl
uor o- phenyl ) -4-nethyl-2-o0xo-i mdazolidin- 1-yl]
- adamant ane- 1-carboxylic acid nethyl ester (exanple
237), as a white solid.

Example 232: 1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-naphthalen-

2-yl-imidazolidin-2-one

This material was obtained in analogy to example 176 (step A-D) using 1-naphthalen-2-yl-
ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), to give after
chromatographic separation after step D the (Z) isomer 1-((Z)-5-hydroxy-adamantan-2-
yl)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-one as a white solid (25 mg). MS (ES+):
377.4 (MH").

Example 233: (E/Z)-4-[4-(3-Bromo-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid methyl ester
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Exanpl e 239:

4- (3-Chl oro-4-fluoro-phenyl)-I-((E)-5-hydroxy-adamant a
W®200840¥4758 4- met hyl - i m dazol i di n- 2-one Thi s nat BCT/BP200@860667

obtained in analogy to exaanﬁ 76 (step A-D) using

using I-(3 chl oro- 4-fluoro-p e yl ) - et hanone (step A

s mqatelé( K/v%)s(?%% 1rr1] tar?a og2y t%%)%a plteell% @tép gsl))aus\{\f{lqé f %3 bromo-

nhe(rryl)Astmmdrmcﬁstop bhasyuvyhlte-sp@ﬂ%mgy MDsESBL M1 Adhaht a
n- 2-yl)-4-nmethyl-imdazolidin-2-one A solution of
(E/2)-4-14-(3, 4-di fluoro-phenyl)-4-nethyl -2-oxo0-im daz
olidin-l-yl]- adamantane-1 -carboxylic acid nethyl

ster 100 96 10 nL cool d
SO e TR v e 2 RS R PR TR R O

sdﬁnhantm)lmoﬁ)dda&damidé he reaction was allowed to

stir overni ght at roon1tenperature and t hen quenched

%}s?hl?ne i 1}()%% b a1n-£H%c réfn rtg t ona% ggar%ﬁlg E(C)jé)SM an a%alogy to

urate
MMM%GSW&& @Chﬁbufcm@émﬂa(ﬂelﬁeth@oﬂmﬁnhthalen 2-yl-2-oxo-

ﬁﬂlfdgmqugﬁa,@hyda%@ﬁa&u té‘rﬁo;%@c aaﬁfrﬁétﬂﬁ@s&h gexgﬁ%lerl%d) In this case,
(E)_ i soner | uoro-p

o BRPREVAYP t@a%lame@ﬁrazww 1)0na¥hféel% ﬁgnne? ﬁs%%h.cal%ﬂ@
eienasog@apyl hea whité sblid2Q0 wp) . MEBESIESIJ.2 QIR 3 (M)
Exanpl e 241:

4- (2- Chl or o- phenyl ) -1 - ((E)-5-hydroxynet hyl - adamant an- 2
- yl) -4-nmethyl-imdazolidin-2-one This material was

obt ai ned i n anal ogy to exanple 240 usin
@gnzple@.ﬁ 4-( 2- ChQEéZbélr{ﬁéﬁw-g)l_methoxy phenyl% 4-methyl-2-oxo-imidazolidin-

fymel Wl an@ieXQedrBh ag Qlindhdinfle¥kd - adamant ane-
1-carboxylic acid methyl ester (exanple 189), as a

%’Elgtrgatgr?e{l IW%S s)gtamn% in arWoéyEtggiamngJSI 76 (sgtep A)D) usmgnP (3,4-dimethoxy-
phdmt) Rthaigreghep ) )as la-w(Hite)soBd (300m@X WISt EBA ) - exdesr@itian- 2

- yl) -4-nmethyl -imdazolidin-2-one This material was
obt ai ned i n anal ogy to exanpl e 240 using
(E/Z) 4-[ 4- (2-fluoro-phenyl) -

4- et hyl - 2- oxo-i m dazol i di n-1-yl]-adamant ane-| - car boxy

Examplei2d6:net hyl est ér((EeXanplydrorgsdamagtag-2nl t4emediyl-d-pyridin-3-
(11i2nhiaRolidMD - bEsSt) © 359.3 (MH +) .

This material was obtained in analogy to example 176 (step A-D) using 1-Pyridin-3-yl-
ethanone (step A) and 5-hydroxy-adamantan-2-one (step C), as a white solid (30 mg). MS
(ES+): 327.2 (MH").

Example 237: (E/Z)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxo-

imidazolidin-1-yl]-adamantane-1-carboxylic acid methyl ester

This material was obtained in analogy to example 176 (step A-D) using 1-(3-chloro-4-
fluoro-phenyl)-ethanone (step A), to give the desired product as a mixture of E/Z isomers.
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Exanpl e 243 and 244:
| - ((E)-5-Hydroxy-adamant an- 2-yl ) - 3, 4- di net hyl - 4- phenyl

wo ndodazass di n- 2- one and PCT/EP2007/060667

| - ((2) - 5- hydr oxy- adanant an- 2- 344)2 3, 4- di net hyl - 4- phenyl
| m dazol i din- 2-one Step A]

A % A e Rl R b G RSP b RgPbiain 1
sdmimmmrwyhmrbexs(lmacmng)ie and net hyl ani ne. HO (16.71 g)
in 50 nL water was added slowy at roomtenp. The
TRAG @l Wa%‘BH{aﬁleH@I? aﬂﬁééyet@ e@&mﬁl@qehf(é%ép &Qna@@l u"s1'ﬂ§rGEFE) 4-[4-(3-

roomte erature was nonito
ghlpgg-4 ébwm BOFHN); 4tnpféh>fle?ae%q BRdagatidif-d- V\}Ja%daé@anﬂaa@t lsgarboxylic

Wil edh X esk@O erdmplieCBY paoIBhRassid. The organic | ayer was
then dried over Na2SC>4 and concentrated to afford the

desi red 2-net hyl am no- 2- phenyl -propionitrile (12.5 Q)

whi ch was used in the next step w thout further

purification. Step B]

KraraplagB9: - pheny| et Hal@eChloratitefirione-phand)-66 8085-had ®@)y-adamantan-

§c;,bu4 I @findd Bk % aghdo- 2- phenyl -propionitrile (7.8
in toluene (60 nL) was cooled to -78C and DI BAL-H

Jution 104 mL of a 20% sol ut | uene) was
Egaé%at?fﬂ%asva\s\pé@l%ﬂd%ﬁnﬂ?wrtsgféﬁnpﬁmg6ﬁsé%&g %u%ﬁl&%%%l (3-chloro-
Waki080-phbryl wedh amshet (Step A0 ntl ripar @lytddananchnt hene (@i CPtas a white
stﬂ' rring for 17h. After conpletion, the reaction

>?]ture was quenched with 30 nL nethanol and then 100
nmL water. Al solvents were evaporated and crude
mat erial was taken into 50 nL of water and acidified
to pHel with IN HCO . The m xture was extracted with

gldbleaget at e and 59 r@bﬁﬂmr ahflehiIR 1 a(w)e%sydkﬁa/ﬁ%thws

2$s mdtgg l'é qQNaCHsolutlon The f
HAN-Ges) - &gt )étl HPHHNH-8Y or onet hane, dr i ed over
sodiumsul fate, filtered and concentrated to obtain
Aheludies iof €6/ 7k iojan(IN- Ehﬂda)yd)—-pherp/fh)émyh@hﬁahexo—imﬂafﬁl'ﬂimﬂ'—m e/l]-
30 sed §
g&?an@al%ehg U%T%P)L?)I]tch grd & l}/glg{é:gpll O\gﬁﬁg, %{(aélglpf&lll 9%?1% lﬂéf\(/lt (10 mL) was

cZ)lechm(QszﬂlholrmlaMSzzopnéﬁwoﬁﬁrmbpf amiM edlutidmmarstagided and the
réal:t-[&h RasSMoel 98 s ov'épmgﬁtalﬂ Ydont te ﬁ}zﬂreeiﬂaatﬂgn uen(clzle% ‘é\’lth

|amne(2.0 ro:l:qvp amant an- 2-one
EFM PVasy. Fipe M%Mas exEeatetw N @nd weshedish satgraged sodium
Biearboaae! drd over sodium sulphate and concentrated. Column chromatography over
silica gel afforded the desired (E) isomer 4-(3,4-Difluoro-phenyl)-1-((E)-5-
hydroxymethyl-adamantan-2-yl)-4-methyl-imidazolidin-2-one as a white solid (20 mg).
MS (ESI): 377.3 (MH").

Example 241: 4-(2-Chloro-phenyl)-1-((E)-5-hydroxymethyl-adamantan-2-
yl)-4-methyl-imidazolidin-2-one

This material was obtained in analogy to example 240 using (E/Z)-4-[4-(2-chloro-phenyl)-
4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-carboxylic acid methyl ester (example
189), as a white solid (30 mg). MS (ES+): 375.2 (MH").
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m xture was refiuxed for 4h, after which it was cool ed
to 00C and NaBH4 (0.91 g) was added. The reaction

worRoosu@ssvas t hen sl owy br ought to room t enperPEL/BPEO7/060667

and left stirring for 17h. a\% i on was nonitored by
TLC. After conpletion, water ) was sl ovvly added

the reaction m xtureg was con e
EXaes%lu:ri‘éit 0 renove t& h@ ﬁtl ltenyﬁ/bpgﬁia/a @’Fd’%? %ﬁ))% fantan-2-
alddleme‘dnrybhraquaamsﬂm Paprer was extract ed with DCM (3 x 30
m.). The organic fractions were then dried over Na2SO4
aRd n@a‘%&‘?ﬁ%ﬁ %t%?hehqn éﬁeﬁ @%%&Mﬂﬁle%é luﬁlﬁg (E/Z)-4-[4-(2-fluoro-phenyl)-

51 E)-4-(2 ['am no-2 0) - adamant
—Cgpet](tg 240@9 1%21@(;{1%% )ﬂ, é(aarqutzmgzu ca}r@p{qﬂléraad methyl ester (example
pRIN| 4s CwhitOddlitd 12 Rey) NEBYES)ER59. SUep! P
-((E) - 5- Hydr oxy- adamant an- 2-yl ) - 3, 4- di net hyl - 4- phenyl
i m dazol i di n- 2-one and
| - ((Z)-5-Hydroxy-adamant an-2-yl ) - 3, 4-di net hyI 4- phenyl
i mdazolidin- 2-one To a solution of (2.6 in 15
Bowvhplag4t ond 24kt 0- 206 (Bhd- Mrdrpms@@mtww%ﬁ@ dlmethyl -4-phenyl-
[ liv | JGM @S
D e oo 2t oot PRy R R B
tﬂllfl?lzohﬁl@ ?é’é‘@tl on mixture was slowly brought to RT and
left stirring for 4h. The reaction was nonitored by
JleRAJAf t er coppli@hilamind-Dehesdgirbpidniitikt ure was
guenched wth 2N HO and the DCM [ ayer vvas separ at ed

n%sgﬂﬁ ﬁ%%' & Xl?er 1985 i %50 Irlﬁc gt afAitD solu [D8F soR cyanide
Ré SRBNBIS el T2 Wt hod

sl Z}rgita@d r@@htylwmnrt@&&@t (tlér?éngé 1rs@ﬂ untLu vmter S| aédecbslewly at room temp.
ﬁ‘lﬁg%uﬁpﬁu&%%th 289t J(PC‘?H A ghd hen Gt HQ)%’I Hﬁﬁre for 18h and

I C purifi by col um chromato graphy ov
¥ps tn@alt@@ﬁ b(yé”ér% étftﬁyforaelétl%}% dhg Waﬁ&@ﬁaﬁur@oﬂaﬁmk@ed with 3 x 100

hﬂ(&&)loﬁmhetﬂmxyh@sﬂéaﬂm r waythkn Jridd dvm&ay@ dndphgiadtrated to
ﬁfﬁ](af% ﬁ? fl%re% nggglg?g%(aglﬁ%grprop&m rife (lg’ 451 g) whgcwgs used in the

RextIstep Jyithodi frethry pudfigitieny| - i m dazol i di n-2-one (210
), M5 (ESI): 341.3 (MH) . Exanpl e 245:
%101' or 0- glf“ef?%t -1 %Dh(?fl)?ét%llne—l 2-diamine (CAS 66308-14-3)

hydroxy adamant

3 4-dj met hyl -1i mdazol idin-2-one This materi al
Atsehitiga @f Asmethpming-¢-Rhengd-prppiopitiiled fsreg in FPl‘é‘H%SI (é%ymlt) gvas cooled

exagpt and $3BAL-H solution (104 mL of a 20% solution in toluene) was added drop
wise under nitrogen. The reaction mixture was slowly warmed to room temperature and
then left at stirring for 17h. After completion, the reaction mixture was quenched with 30
mL methanol and then 100 mL water. All solvents were evaporated and crude material was
taken into 50 mL of water and acidified to pH=1 with 1N HCI. The mixture was extracted
with ethyl acetate and separated, and the aqueous layer was basified to pH=14 with 30%
NaOH solution. The free diamine was extracted with dichloromethane, dried over sodium
sulfate, filtered and concentrated to obtain the desired known N'-methyl-1-phenylethane-
1,2-diamine (CAS 66308-14-3) (7.8 g) which was used in the next step without further

purification.

Step C] (E)-4-(2-Methylamino-2-phenyl-propylamino)-adamantan-1-ol
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244 (step A-D) using |-(4-chloro-phenyl)-ethanone
(step A), as a white solid (20 ng). M5 (ESI): 375.3

W@ Mdsp467EBKanpl e 246 and 247: PCT/EP2007/060667

4- (4-Fl uor o- phenyl ) -1-((2)-5- EMQroxy adamant an- 2-yl ) -3
, 4- di met hyl - |n1dazoI|d|n 2- one ‘and

ip%sgm&%ﬁf RGP el elranss | G el aa o D a5 weronr
Wnamarezwtea(zmcg) iim 2@nd! abynd mcetaad @.243.) &ﬁéédc(esitearl reaction
ﬁﬁu@n Laj\?%sr}gﬂ d(for {Hd ‘ARE 191@1? E’tx/lrz)s c8§1*88“9<9 e(r?cf 1% B) §]%Q was

gl ve er cnrom IC separalon er S
Q(Z)eda’ﬁ]@le (ERJtIANSD FRbITS was then slowly brought to room temperature and left stirring

Por (14‘h f Ihéé@ﬁ&h QQ@l@ﬁdﬁtho ted ng, Ao AWQE&%Me@&? %‘t@r%@@rﬁL)’%ﬁs sfowly

i m dazol i di n-2-one white
%@ﬁeﬁ&ng‘eﬂ)@ (eptjon midgrevag KRASENtrated aareg%ce retﬁwt? tgemgYq the
etha(l(ﬂEMoré_ow]tyéﬂ(’ @it peag@ideaan@ ayheous layer was extracted with DCM (3 x

d lidjn-2-. 5 [
it RS rks WAGERR Sty Ao irars O M Sl o affora
drud4 dedinedr( B)-pHEnytthylami{Zp -fhehyleprropylamdaneadman@nyl-pk 3.4 g)
wﬁ CEq)f’ tSt!:'H/\]mt S R%I" ﬂf(%cgté&ﬂ% Jﬂ@gext st

oro p eny r oXy adamant an- 2-

I) 3, 4- di met hy| - |n1dazoI|d|n one Exanples 248 and
Sib ler e obt ai médl(FnS SHakoHy s ok 0-Dirgmaian- L Sbep-

nidhzdhRling-oke ahd-1f((Ep5OTRIIERY hdaeiianong) - §,atdamediyl- 4Ipheny1
gé;@ fte%)chronatographlc separation after step D the

"soners
4- (4-fluoro-phenyl)-1-((2Z)-5-hydroxy-adanmant an-2-yl)-3
Tda sd]umtenlm‘ﬂz 6 gi uhalicthd)CﬁMZ/vecmeoleaﬁo At Gandatriphibsgene (0.957 g
i
a%a?% ] en i ’i C%\gf %‘a# %%d)eg 'ago avrélsﬁ foélr(I)WSd%l/)y a d§op w dse addition
ﬁ’étrﬁgh‘/lanhm@é& lmld; hezreeﬁ@n(@gtwg vegs slgwinprog sRIgPIRT g left stirring

{dE3h) Thé”ﬁr@ct?on(w*ﬂlbmtcﬁe@ reC2RAerdddthA&ion, the reaction mixture was

HEWFF%WHEZ%{HE ﬁn %ﬂ Q@A%&?%Q ge%grate ar)d the aquerg)uls layetp was
thbﬁtezlyvhtﬁ fu(rt(hEB Dﬁmyﬁfe%mbaﬁ@lnmﬁmﬁyéfs wede-washed With cdkdpaturated
ocb(f % 1(%31 aozn%éna 12[190&1 r1ecg %fier ?{rpé(; %{%%)Ege]r?t at%egcl]ptoV&f{Bfed the crude
pmdmgt baichyyamiuniéied by ecpiun@n chremgiogephf oeer silica gel (50% ethyl acetate
?hg&gﬁé) QAR £ (F5PRRAIb YRk flarP b0 Daldifielifl. 4 Py

Buidarpliglin- |2 O(n(eX} l%mﬂiﬁ&fl%f(@ﬂbééhﬁﬁ% D2aRd §-()nshrdnoxy-agamantan-
heny3 i rdisla®el-i-$henyl-imidazolidin-2-one (210 mg), MS (ESI): 341.3 (MH").

Example 245: 4-(4-Chloro-phenyl)-1-((E/Z)-5-hydroxy-adamantan-2-yl)-
3,4-dimethyl-imidazolidin-2-one

This material was obtained as a mixture of E and Z isomers in analogy to example 243 &
244 (step A-D) using 1-(4-chloro-phenyl)-ethanone (step A), as a white solid (20 mg). MS
(ESI): 375.3 (MH").
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2-one (37 ng as a white solid, M5 (ESI): 417.4 (M#H))
and 3-benzyl-I1-((E)-

WG 200g04@%8 - adamant an- 2-yl ) - 4- net hyl - 4- phenyl - i PCTHEROT7/060667

in-2-one (24 ng as a white sol i4g_I\/B (ESI) : 417.4
(MH)). Exan'ple 252:

d idi |
ke 246 fda ) "R ofo RO T RNEAY o TPkt Bl )-5.4-
deneshylamideslidibt2apnedhds (‘&Fm()rt)mhen)df IE(E)’iﬂ h¥dicsprmdnmantan-2-

azPéin]'i’eQ ltl&l&i&@@hez 63 & 244 (step A-D) using
n

\
wghe y Yt hanone step A) and

4- oxo- adamant ane-1| - car boxylic acid nmethyl ester (CAS

56674-88-5) (step C), as a white solid (21 ng). M5

(ESI'): 383.3 (MH +) . Exanple 253:

Eﬂlﬂpleﬁzz[%nﬁ%@lgxtew obtpined yi énaBogﬁ* -t@l Iei:’@ﬁ;biy |243§&(M@I BiePaz D) using 1-
t

e rorfiet R BPRIT AL 0 RO PRl S i gr sten D

thei (Zoaad (;E)l isoraeral 4 (i flioroeptaampl) el - Q(ZS ehridxy(-asdaapantarDp-yl)-3,4-

ﬁﬁé%ﬂyl' aﬁéaz‘af‘alﬂf?f)ﬂé‘? agﬁ%!l%g{%lui %?Fﬁﬁ 3@@‘3 (MH )) and 4-(4-

0XO0- adanant ane- car I'tc acl

g@ememw@& b ons e 2 4 DP e g idangidin-2-one (103

Qs b iwlikie 7sobid W (BID): 35B0ampi ) 254: o
(E)-4-(3, 4- Di net hyl - 2- oxo- 4- phenyl -i m dazolidin-1-yl)-
adamant ane-1 -carboxylic acid This material was
obtained in one step from
(E/ 2)-4-(3, 4- D net hyl - 2- oxo- 4- phenyl i m dazol i di n-
Exarhple 248iamdi % e 4-Thoao pbryil]-¢- (6€)-8- hydtoxyladestetan-2-yl)-3,4-

I [ fr a

gff-}g&ﬁﬁ 1&11@3’891%%'2301?{8@4 (5 @ngﬁlﬁeﬂ}ﬁag g@gs\’h%@ro% Rh$htan-2
(’12324Q1)m@é]ﬂ)’1r1@é<ﬂﬁ29 e abdr e over 16 hours. The desired
E isonmer (E)-4-(3,4-dinethyl -

BXdn epmraﬁld 3491“@&2@&@%@ il aﬂéﬂ()gy‘t@@ﬁdiﬁiﬂb ane& 244 (step A-D) using 1-

?eﬁg{)ré)to X%ﬁlyg\;eé ané)ln ggltg té]SlF a acfhl%(glﬁgtt%%}éa%glc separatlon after step D
ter(Ze apd O ipgm¢rg)4- (ésﬂrrmro -plsenal) Whi (tZe- sy drdxy-ddhnmankan-R4s1) - 3,4-

+
.Efe'ﬂﬁyl 1%§%z§l1é1wiy%¢e 5€5ﬁ§g}’i %Pﬁg?ohﬁl MS (ESI): 359.2 (MEL')) qnd 4-(2-
horo-pliea g}fyb@:}@mqn@ana ivh - Bfridgaethyl-imidazolidin-2-one (55
mgasa wh1te sohd MS (ESI): 359.2 (MH")).

Example 250 and 251: 3-Benzyl-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-
imidazolidin-2-one and 3-benzyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-

imidazolidin-2-one

Examples 251 and 251 were obtained in analogy to example 243 & 244 (step A-D) using
benzylamine (step A), to give after chromatographic separation after step D the (Z) and
(E) isomers 3-benzyl-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-
imidazolidin-2-one (37 mg as a white solid, MS (ESI): 417.4 (MH")) and 3-benzyl-1-((E)-
5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one (24 mg as a white
solid MS (ESI): 417.4 (MH"Y)).
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Step Al 3-Benzyl oxy-2-net hyl am no-propionitril eA
sol ution of known benzyl oxy-acetal dehyde (10 g) in 25

workoosiasg was added to an aqueous sol uti on of PCT/EP2007/060667

nmet hyl ami ne (5.16 g of a 40@6§%%ut|on in water) at 00C
fol l owed by addition of NaCN (6.4 g dissolved in 10 nL
ﬁaz}oﬁﬁ) Jhe reaCt'OEEfE)Xig{lon ib%&%gg@t lﬁ%@ldmlyl)—

ro erature fea moni

adrinaftarer | -cabrpkdiciaoid, methg asteher Iayer was separated.
The aqueous | ayer was extracted with 2 x 30 niL et hyl
acetate and the conbi ned organic | ayers were then

dri ed over sodium sul fate, filtered and the volatiles

ere n concentrated to for the crude product
tsélilﬁt W3 Pﬁtatr@é ap§ NUBRUG fg%aoagqrawaﬁw example 243 &
sf.épaﬁt -yiwigtioplginyeethanone (step A) and 4-oxo0-adamantane-1-carboxylic

8%15) v@%ﬁ& ﬁArgE%%}f%%gH o(p{egrtﬁon'at%h‘te w(h% 91 Hy) s FEsD): 383.3

@Mﬁbﬁhylpropane |, 2-di ami ne A sol ution of

3- benzyl oxy- 2- nethylanino-propionitriIe (5.0 9g) in
tol uene (90 nL) was cooled to -78C and DI BAL-H
solution (90 nmL of a 20% in tol uene) was added drop

W se under nitrogen a React i m xt ure was
ERpls 208 o 1 o-r 0 SRA el kLo AT her- G Oxo-
#hidazdlidgh-1 ot | -ddAmanidie- I-eabbiydio avidsnétbylicser ed by TLC.
After conpletion, the reaction mxture was quenched

: | - . Th
STl B 4R s AP AP P e S ey exampte 203 &
At Gtapatt- Diassingdk@nchipror phesgl) rthanene fstend) aind #iokp-edamentane-1-
Bl biia M BFleoThEARGUERUR. PN3RE A ik EABEL i M

ethyl acetate and aqueous l'ayer was subsequently
filéd (MH pgHe14 mrth 30% NaOH sol ution. The free

di ami ne was extracted with dichl oronethane, dried over
sodium sul fate, filtered and concentrated to afford
the desired 3- (benzyloxy) N

Eidibiayspr opane- | . 2 ) amhen D o 82 b ANhiflzblidin-1-y1)-

was used in next reac flur
pdamdnitoeet | -omrborgic@EE+) : 195.1 (M) . Step C
4- ( 3- Benzyl oxy- 2- met hyl am no- pr opyl am no) -

@Hﬁméﬁﬂ%ﬁbﬁé{&@)ﬂﬂ bh@st@ﬁfr@nﬂ@it/ﬁ)/h (@Stt@fmetﬂvylsz oxo-4-phenyl-

mat er | par ed %na 09 eﬁ nple 176, step
@@ngq%@trgl(yige@ oxylic a methy ester ‘(sexample 252) Pia
saponification in analogy to example 176, step A, using LiOH in THF: Methanol: Water
(3:2:2) at room temperature over 16 hours. The desired E isomer (E)-4-(3,4-dimethyl-2-
oxo-4-phenyl-imidazolidin-1-yl)-adamantane- 1-carboxylic acid was isolated via
chromatographic separation over silica gel column from the corresponding (Z) isomer as a
white solid (10 mg). MS (ESI): 369.3 (MH").

Example 255: (E)-4-(4-Benzyloxymethyl-3-methyl-2-oxo-imidazolidin-1-

yl)-adamantane- 1-carboxylic acid amide

Step A] 3-Benzyloxy-2-methylamino-propionitrile
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met hyl propane-1, 2-dianmine (1.2 g), to afford
4- ( 3- benzyl oxy- 2- net hyl am nopr opyl am no) -

wa@od@smnizame- | - car boxylic acid nethyl ester (1.BCOEPZS7/660667

brown viscous oil which was u in the next step
wi t hout further purification. (ES+): 387.30 (M)

REPBy ) of o bl ngietided gl D2 gubeieaassrddido o
hqudo)is adamofanethlylameb@xlﬁ g eof a0 sotutiony In wattBrRThIG followed by
5@&1&51'1 8f N¥‘@§I é@ rél?g,g i Es%gz)e(zﬂ th ?@f‘ﬂLWett) OTIEXRIRI% nikBure MabBrirred

D, usi ng .
ﬁ*éﬁtrﬁl,%hh% rﬁemﬁﬁ@wqa nﬁye rEYARANA Arenitosed ok pd afggrgompletion,
Rt ydr l@%f fhs s(eﬁarllteﬂ) Thc% ﬁq@ﬁﬁ@l&?er(vas g}tracﬁeddwnh 2 x 30 mL ethyl acetate

nz e -0 m da I di
RO Gadls pete G Beieg poduronausoiorh and the

adlatlebwbeva tlsal dothcafttared walffonah themruxma;troguaphych W purified by

%ﬁ?ﬁ% Pi&ﬁat%?(a&{h'& ugmg R%t\ce%u mel% g1Vf 309%nzy o az o Fthglammo'

mrqpuqmtré@mgm arlibwrb@kyl i c acid This naterial was
obtained in analogy to exanple 177, step A, using (E)

s{é B(4- benzyl oxynet hyls-@3dwefibyy) =Byl frofa%ol b didhine
yI) - adamant ane- 1-carboxylic acid nmethy ester (85

CoplusiopaT s Ry e larsinger Ry ool 3.0 shin Aol oR L) was

ydoled @dade tah ©IBAL-dhsdiotyh (90 mEiofla 2% ing)lpeds was hddgdttdrop wise
! {

p "Wut%c? eh%fr%%ﬁ?{ehec R %F%g%&ngu?@%%%ﬁﬁﬁ@v%trh%g éc?%oo(rﬁ/lf?mgeramre

an h@p qu] at stirring for 17h The reaction was monitored by TLC. After completion, the

fe@tmﬁl &ﬁt@ﬁ%lqﬁéﬂéﬁﬁ Wih‘ & IﬁEtn%fhar%l WP ‘tHe?i1 5@%9 Wafl- Prie volatiles

- adamant ane- 1-carboxylic acjd am de Thi
?r@reiv%zrorwsé IHACHP A8 thercradamatsyiak %saSetﬁlaer?leém15ﬁ>7nLé«taé% and
Biditisd EtgpIGE% ﬁ\’lt‘ﬂi 1M 41CL. The aqueous hase was sztracted with ethyl acetate and
ne o)
R‘g (hl{S VS %F%%?i}ﬁ}’ Ea éto eidoto(p dﬂ‘gﬂlth ?(g)/o g}abﬁ 831ut1on The free
dﬁ)nude Vs etxenaztyﬂ oxthrttglonBetmetehgiiedovox eodinnmdal{atk; fdiened and
Ac)enéﬂéﬁr?&‘éfﬁﬂﬁ thelde%ﬁéé’9’%%&1{&1&@'&?%@@%&??@) Z%ESS{ne (3.8 9)

C romat ograpni c puritication
pEshrownzgl whighnswsed 1rghgﬂpxtgeegggn without further pur1f1cat1on MS (ES+):

hod { BY1Py Hydr oxy- adamant an- 2-yl ) - 4- hydr oxynet hyl -
nmet hyl -i m dazol i di n-2- one

Step C] 4-(3-Benzyloxy-2-methylamino-propylamino)-

adamantane-1-carboxylic acid methyl ester

This material was prepared in analogy to example 176, step C using 3-(benzyloxy)-N*-
methylpropane-1,2-diamine (1.2 g), to afford 4-(3-benzyloxy-2-methylamino-
propylamino)-adamantane-1-carboxylic acid methyl ester (1.1 g) as a brown viscous oil
which was used in the next step without further purification. MS (ES+): 387.30 (MH").

Step D] (E/Z)-4-(4-Benzyloxymethyl-3-methyl-2-oxo-

imidazolidin-1-yl)-adamantane-1-carboxylic acid methyl ester
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Step Al
4- Benzyl oxynet hyl -1 - (5- hydr oxy- adamant an- 2-yl ) - 3- net hy

woO pomsadazed | di n- 2-one This materi aI was obt ai NRAI/EP2007/060667

anal ogy to exanple 255 (step % usi ng
5- hydr oxyadamant an- 2-one (steé The desired (E)
Th*s dngn‘%eré Vl\?vg ngfegaraetdﬁ% aIle{lg M & 10 exiarglgPe 17% ?ep Sltls¥l’bg 4)?38 IBenzgloxy 2-

mthy@rmobrmomﬁnm} ada@a(ltase—)l cammc :(dxﬂ-lrrrt%)h‘/l esgtrdp.18)), to afford
kE/Qg @(’4%6@5%6%6&3&‘%‘% 220)$6| DfnléaManoi(XfUEe[cﬁﬁlan@ane 1-carboxylic

| -imdazol | -on sol ut] on
acigh érr?zlwl 8St5inBPhine) aseélrﬁva rsel%}/a éﬁd&ﬁhmra?hrgrrmgr@meMWESI)
hi3a gazphi din- 2-one (200 ng) in ethanol was added
Pd/ C catal yst (30 ng) and the reaction vessel was

ressurized with hydro as to 60ps The . .
E@B%‘ji on was monitor ea@&?‘%sﬁ 08} E@}Pﬂ}? 'e?‘%%ﬂ]r&'?’ﬁoelmldamhdm'
t- gBeddaomantnet lucaabowmdic padged with nitrogen and was
filtered over celite and the filterate was
concentrated to dryness. Col um chr omat ography over
silica geI af forded the desired

- hydr oxy- adamant an- 2-yl ) - 4- hydr oxynet hy| - 3- net
ﬁb}slnﬁ%t%a} i abﬁmeg T ARalegyse eﬁﬂ}lplﬁswé S sl Ko 4~ s
b(ﬁﬁjﬂ)o 138th: Q@nﬁd‘dﬂ?‘i)z ox&ﬁﬁi@@i(ﬂldaﬁzvyl) adamantane-1-carboxylic acid

ol S oL A s 2 o
gl -adamantane-1-carboxylic acid (20 mg), as a light brown solid after chromatographic
FP A B T R BT RE %%Szﬁg“h%xarr%@ﬁ??é?% W (2

n.) at 00C was added NaHWVDS ( nL of a IM solutlon

PP THF) via syringéb) Af(ﬂeﬁenmomrﬂﬂhﬂé Begdpl-dt eoninggazolidin-1-yl)-

Bd S 4101 -eAbbRARIakIdidn§idé 24 mg) in THF (0.5 ) was
added dropMAse V|a syrlnge After 2 hours at 00C the

action ma ueo di bi.car.ho e
DGR BRARE BROELE ok i A2 S G B
bﬁpabatmdthahﬁl-mdtbylahmumdpmisim “ha3) -edannantdred] -varbhxylic acid (25
oo T, ' h
IR o O E) Lo, BRI R e B I3 A S RN NP RS -adamantane-
{icheborder agitharpigde (¢ mgataftm‘e@rma@gr@bmulﬂcntl%@a@.Whlte solid. MS

@iymg ohiprgt ogr aphy over silica gel afforded the
desired

6-[1-((E)-5-hydroxy-adamant an-2-yl ) - 3-net hyl - 2- oxoim d
azol i di n-
Example 256: 1-((E)-5-Hydroxy-adamantan-2-yl)-4-hydroxymethyl-3-

methyl-imidazolidin-2-one

Step A] 4-Benzyloxymethyl-1-(5-hydroxy-adamantan-2-yl)-3-methyl-

imidazolidin-2-one

This material was obtained in analogy to example 255 (step A-D) using 5-hydroxy-
adamantan-2-one (step C). The desired (E)-isomer was isolated from the (Z)-isomer by
flash column chromatography over silica gel in step D, as a white solid (15 mg). MS (ES+):
371.3 (MH").

Step B] 1-((E)-5-Hydroxy-adamantan-2-yl)-4-hydroxymethyl-3-

methyl-imidazolidin-2-one



10

15

20

25

30

4-yl met hoxy] -nicotinonitrile (24 ng) as a white
solid. M5 (ESI): 383.3 (MH). Exanple A A conpound of

wo oroskers8 can be used in a manner known per SBCEHEP100®060667

active ingredient for the prgagét_i on of tablets of the
fol | ow ng conposition: Per tabl'& Active ingredient

00 . -oGrystal e IuI se 1 r tarch
289 BRuph O AU S SIS SR SRR SHREET
myidEschidpl-é- OBeAZQibmgbmmh@fol f/vcas mided Bd/G antalyet (38 mg)uandahe reaction
U&EH‘ Pas ka@é’%z@@@mﬁ% él%gEH %as%tépigﬁ o 18 AR NEactiBh wabfronitored by

r od UCt capsu es | owm ng conposi tion:
Adtgpeunletioy, s Ifact@élrwa@wa Jrag purgse Mﬂhd“WHéernearIﬁl veep filtered over

t@u@ancbme fijteratdWiR@nBH trat@ORERM Y. ColuBs @Hﬁﬁwbgraphy over silica gel

tuted wih e of two, substi n |nde end
e Sed B el b oyt SR GO Pt TRy - eyl
hyidnootidal-Rydne (840 mg) assanivhioesolidoMsl (ESa): %Xysamm)yl ,
hydr oxycar bonyl , al kyl car bonyl am no,
al kyl - S(O) 2- am no, hal oal kyl - S(O) 2-am no,
al koxycar bonyl am no- S(O) 2- am no, am no-S(0O) 2- anino
hydroxyalkylcarbonylan1no am nocar bonyl anmi no a

RxamRleRa%y: b) trifl uHrQﬁﬁ%ﬁHgIY%ﬁ@hwam%@rhawpmhﬂ 2-0x0-

haldeallaxy paesbxArnidbtdosakiphenyl , wherein
trifluoronethyl phenyl, haloalkoxyphenyl and

To a solution of 1-((E)-5-hydroxy-adamantan-2-yl)-4-hydroxymethyl-3-methyl-
imidazolidin-2-one (49 mg, example 256) in THF (2 mL) at 0°C was added NaHMDS (201
uL of a IM solution in THF) via syringe. After 10 minutes a solution of 6-chloro-
nicotinonitrile (24 mg) in THF (0.5 mL) was added dropwise via syringe. After 2 hours at
0°C the reaction was quenched with aqueous sodium bicarbonate solution and diluted
with EtOAc. The phases were separated and the aqueous phase was extracted with more
EtOAc. The combined organic phases were washed with 1N HCI solution, dried over
sodium sulfate, filtered and the volatiles were reduced in vacuo. Column chromatography
over silica gel afforded the desired 6-[1-((E)-5-hydroxy-adamantan-2-yl)-3-methyl-2-oxo-
imidazolidin-4-ylmethoxy]-nicotinonitrile (24 mg) as a white solid. MS (ESI): 383.3
(MH+).

Example A

A compound of formula I can be used in a manner known per se as the active

ingredient for the production of tablets of the following composition:

Per tablet
Active ingredient 200 mg
Microcrystalline cellulose 155 mg

Corn starch 25mg
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di f 1 uorophenyl are optionally substituted with one or
two substituents independently selected from al kyl,

wh 2008094758 hal oal kyl , al koxy, hydroxy and hal oaP®DED200T)60667

trifluoromethyl phenyl al kyl or
trifluoronethyl phenyl al kyl suﬂépltuted with one or two
ﬁ%gstituents i ndependently s ESected from al kyl

al'ogen, hal oal kyl, al koxy, hydP%xy and hal oal koxy; d)
plyéroxly prypplloadthkyttellalosphenyl cycoaal kyl substituted with
one to three substituents |na2§endently sel ected from
al kyl , hal ogen, hal oal kyl, QV hydr oxy and

hal oal koxy; e) cyanophenyl or cyanophenyl substituted
wi t h hal ogen; orf) dihal ophenyl, am nocarbonyl phenyl

or hydroxyphenyl, wherein am nocarbonyl phenyl and

hydr oxyphenyl are optionally substituted with one or
two substituents independently selected from al kyl,

hal ogen, hal oal kyl, al koxy and hal oal koxy; R2 is

hydr ogen, al kyl, al kenyl, hal oal kyl, pyridinylal kyl,
cycl oal kyl, cycl oal kyl al kyl or phenyl al kyl or R2 is
pyridi nyl al kyl or phenylal kyl which both are
substituted with one to three substituents

i ndependently sel ected from al kyl, hydroxy, al koxy,

hal ogen, hal oal kyl and hal oal koxy; one of R3 and R4 is
hydrogen, alkyl, cycloalky, haloalkyl or absent and
the other one is a) hydrogep, ', pyridinyl,
cycl oal kyl, cycl oal kyl al ky IEUPﬁLgﬁoalkyl b) phenyl or
phenyl substltuted Wth one to three substituents

[ ndeﬁendmouhglf oﬁ‘@lrmteeldcahrb@mséd wor wandtkopwn por s the active

n al koxy;

Isgre enl%)f(l)r tpgyfo%)étwn cc'jllpglﬁ?s’ (rfqﬁ? Rifto \AHYnlgec%ngpq%en% al kyl
and pyrldlnylalkyl are optlonally subtituted with one
to three substituents indepBeadepsdly sel ected

Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

220.0 mg



from al kyl, hal ogen, hal oal kyl and hydroxy; d) oxetane
or oxetane substituted with alkyl; e) naphthyl or

wo easalmyes onaphyl ; f) phenyl al koxyal kyl or PCT/EP2007/060667
phenyl al koxyal kyl substituteq1gi[h one to three
substituents independently sel éted from al kyl and
hal ogen; g) hydroxyal kyl; or h) pyridinyl oxyal kyl or
pyri di nyl oxyal kyl substituted with cyano; or R3 and R4
together with the carbon atomto which they are
attached form a cycl oal kane,CIAIMS i di ne,
tetrahydr opyrane, tetrahydrothi opyrane, pyrrolidine,
t et rahydr of urane, indan or oxetane, wherein
cycl oal kyl, piperidine, tetrahydropyrane,
t et rahydr ot hi opyrane, pyrrolidine, tetrahydrofurane,
i.ndaGamgoonds Erfernanle opti onal |y substituted with one
to three substituents independently selected from
al kyl, aryl and arylalkyl;4one30f R5 and R6 is
hydrogen, isopropyl, isodRiyl R°cycloal kyl or hal oal kyl
and the other one is

or gbsent; and
pharmaceutically acc ﬂLPR‘and e?fers t her eof
with the proviso that 1, )

dihydro-4-pheny|-|-(3-($ N or onet hyl ) phenyl )-2Himd
azol -2-one is exclude@Rand i 6Ease one of R3 and R4 is
net hyl, ethyl, n-propyl or n-butyl and the other one
is hydrogen or absent then R2 is not hydrogen or

met hyherey A COnMpound according to claim1, wherein Rl
is a) bornyl, norbornyl, adamantyl or adamantyl
substjtuted with one or two substituents independently

sel eBt saxasnylhyenbesayl, adhmatyl orvalapgary! sistitited with e or two

trifluor . : I o)
o di 11 uarSaeh @ R ) ORISR IRy PRLER HRDERY ik,
hal oal kokydseernikyl, andnelianinesopimehylkoayerkgtyl, diydtdxycarbonyl,

Sel ect e F1 o RRR AR oY R NEDhReLBReARG! |

hydr oxy @kexycarbonylamino-S(O),-amino, amino-S(O),-amino,

hydroxyalkylcarbonylamino, aminocarbonylamino and haloalkoxy;

b) trifluoromethylphenyl, methoxyphenyl, haloalkoxyphenyl or
difluorophenyl, wherein trifluoromethylphenyl, haloalkoxyphenyl and
difluorophenyl are optionally substituted with one or two substituents
independently selected from alkyl, halogen, haloalkyl, alkoxy, hydroxy and
haloalkoxy;

¢) trifluoromethylphenylalkyl or trifluoromethylphenylalkyl substituted with
one or two substituents independently selected from alkyl, halogen, haloalkyl,
alkoxy, hydroxy and haloalkoxy;

d) phenylcycloalkyl or phenylcycloalkyl substituted with one to three
substituents independently selected from alkyl, halogen, haloalkyl, alkoxy,
hydroxy and haloalkoxy;

e) cyanophenyl or cyanophenyl substituted with halogen; or
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hal oal koxy; c¢) trifluoronethyl phenyl al kyl or
trifluoronethyl phenyl al kyl substituted with one or two

waadpsid7eent s i ndependently sel ected from al kyPCT/EP2007/060667

hal ogen, hal oal kyl, al koxy, hw%gqu and hal oal koxy; or
d) phenyl cycl oal kyl or phenyl cy€l oal kyl substituted
hree substituent.s, in

W th oneat i ependent el ect.ed
fom o R0 iEhddER: SR B Ry PrtRf BEERAS A M EGER
hal oal koxyinoR&bobsylpyehybgehhydabiyphenhatcgitiophlly substituted with one

pyridinyl al kyl . cycl oal kyl ,, cycl oal kyl al kyl . or

Dheny! al Ry tr BV aideGHErRS oSt s, Poggp haloalio,
whi ch boilkoarsddiabsillidiyt ed with one to three

substituents independently selected from al kyl,

hydr gxy, . al] koxy, . hal ogen and, hal oal ky|; one of and

R 1 8w Ry RS B GUDR AR bRy Gt By tatyt or
andI t hlekplilidwrall@r ér li(?(ﬁby{iiiﬂ?d@ﬂ@h%r Ilﬁieh?/lﬁlljypsyhﬂ'cﬂ ibEBH are substituted
cycl oa cycl oa al or. hal pa ; e or

ohenyl  sUBLER (R Beabmmtstes fiepaiBatt etsdyBRAKIL hidroxy

i ndependgRétyy haish@s hedalkiiomdiHaualexyhal oal kyl and

hydroxy; c¢) phenyl al kyl or pyridinylal kyl, wherein

g EE? g%%‘%‘g%sl %ﬂg?ﬁ% lgﬁbrgéﬁrgﬁﬁgg& 3 ?f-, ﬁﬁt@%gg%lr lal\)/sent and the other one

i ndepegdently sel ected from al kyl, hal ogen, hal oal kyl
and hydroxy; or d) oxetane or oxetane substituted with

al kyl; or. R3 and R4 together with the carbon atomt
whi ch t heyhyaregent %Fﬁaﬂhlévaldwirﬁvg%‘gﬂr %l%ﬁwg,?kﬂ or faloalkyl;
pi peri dine, tetrahydropyrane, tetrahydrothiopyrane,

\% rroli dl')ﬁlﬂ}entyllec?(ﬂ}f’lﬁﬁﬁrsaf)ﬁ_ftgt_@ﬂ withn$iRo Elﬁrg@ ¥@¥sffiRnts independently
erein cycl oal kyl , piperidine, tetr ropyran

tetrahy d%%qcmdgw Hxero, ghlorey Ibir%ﬁﬂﬁel?at]?@f%@ﬂ@%?/o%&‘%é’ﬁlé,haloalkﬂ and
i ndan angh)@xRé:ane are optionally substituted with one

to three substi'tuents independently selected from

al kyl and arylalkyl. . ) .
c¢) phenylalkyl or pyridinylalkyl, wherein phenylalkyl and pyridinylalkyl are

optionally subtituted with one to three substituents independently selected

from alkyl, halogen, haloalkyl and hydroxy;
d) oxetane or oxetane substituted with alkyl;
e) naphthyl or tetrahydronaphyl;

f) phenylalkoxyalkyl or phenylalkoxyalkyl substituted with one to three

substituents independently selected from alkyl and halogen;
g) hydroxyalkyl; or
h) pyridinyloxyalkyl or pyridinyloxyalkyl substituted with cyano;

or R’ and R* together with the carbon atom to which they are attached form a
cycloalkane, piperidine, tetrahydropyrane, tetrahydrothiopyrane, pyrrolidine,
tetrahydrofurane, indan or oxetane, wherein cycloalkyl, piperidine,

tetrahydropyrane, tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane, indan
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3. A conpound according to claim1l or 2, wherein the
conpound is of the fornmula (H wherein RL, R2, R3 and

wR00a0e78ef i ned as in claiml. 4. A conpound aPCDEP:NY060667

toclaim1l or 2, wherein the c@ ound i s of the
formula(lll) vvhereln RlL to R6 e defined as in claim

g'f \?\,h e’rAelc o({]:%;f!tjair}lge ageC § ?%{Hoglltaf])?subsu urt]é/ v61)t( 5 aoeg tr?; tn {eerg%b%nu%ts
conpoun dmdemkidmuh,gsete@tedm;orm Il(kyloflryt hiad wrglalkyt;o 4,

wherein RL is trifl uor orret hyI phenyl . 7. A conpound

accordi 5

hy dr8ne %QR 2{3){31(1) %%eéa gggr&pgll Haf‘)?tgp clg{%%ﬁ(%l or{ hR? aiky}]%nd the
lto 6 whef@mamSR?dnogenmrtmmt et hyl or cycl opropyl. 9.

A conpound according to any one of clains 1 to 8,

wher ei dro

ot h e?nd;%l%arplgcefuﬁg%}yo%y?ptébés E‘}l )épg IS%Frs 6]Fere(ﬁe w1ﬁ¥ éhe prov1so t%at 1,3-
c%/cl chi;hydmﬂ ‘pRédy1 - (31@r1ﬂ@01©ﬁmdqﬂup¢ieﬂ>d)}oHdmmgahztoozame ioeeluded and
of clains 1t re net :
ond BERey ey e R el FSh T GRS TR ey Othepone i

at t agfRdgdrosrmbedtt apertiane: IBfdrogedan metlyl. A conpound

according to any one of clains 1 to 8, vvherel n R3 and

R4 together with the carbon atomto which they are

2t t adkechpoandnaycdiop exdaien brwloyehohept ane. 12. A
compound according to any one of clainms 1 to 11,

wher Bl is orerofl, ﬂﬁbandfl aeamsnﬂymramgemnam sulistiaitet Wwah ooaer two

iof] ehg? ' ggli)gwglre&t%?% cgegﬁg 8?1%‘3 ocP@ d?o%%? algoxyghetllgge% Mhd alkyl;
| - Adamant an- 2-yl - 3- benzyl -1, 3-di hydro-i m dazol - 2- one;

| - Adamanb amiflZoydm&hpyherdi, m&hytyphetmt,| hal QaBeakyplyahybei mi d

azol - 2- on

| - Adamant ﬁﬁo‘i’P)‘?Fn% YRSpPSpProemstinienyl Balgrlkgarbeniogd

azol - 2- odifluorophenyl are optionally substituted with one or two substituents
independently selected from alkyl, halogen, haloalkyl, alkoxy, hydroxy and
haloalkoxy;

¢) trifluoromethylphenylalkyl or trifluoromethylphenylalkyl substituted with
one or two substituents independently selected from alkyl, halogen, haloalkyl,
alkoxy, hydroxy and haloalkoxy; or

d) phenylcycloalkyl or phenylcycloalkyl substituted with one to three
substituents independently selected from alkyl, halogen, haloalkyl, alkoxy,
hydroxy and haloalkoxy;

R*is hydrogen, alkyl, haloalkyl, pyridinylalkyl, cycloalkyl, cycloalkylalkyl or
phenylalkyl or R” is pyridinylalkyl or phenylalkyl which both are substituted
with one to three substituents independently selected from alkyl, hydroxy,
alkoxy, halogen and haloalkyl;

one of R’ and R* is hydrogen, alkyl, cycloalky, haloalkyl or absent and the other one

1S
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| - Adamant an- 2-yl - 3-cycl opr opyl - 4- phenyl -1, 3-di hydro-i m
I dazol - 2- one;

wo 200damest an™-yl - S-cycl opr opyM ~-f 1 uor o- phenyl PET/EPZTINNG60667

dr o-i m dazol ~- one; - 154 -
| - Adamant an- 2- yI - 3- cycl opr opyl'4-pyri di n-2-yl -1, 3-di hy

dro-i m dazol - 2- ang; - )
- Adamant 2RS0T Jrrlaprididypdpalirgpisloiialiod gubapalsrt
| - Adamanb aphe2yldr-phenglopbspyled with-alichy dimee subisdarots-i@dapandently

ne;

€ .

I -Adanan?gﬁyﬁfVFgEFBH%H§¥@y9%ﬁ%%h%?gpglinidazol-z-one;

| - Adamant an- 2-yl - 4-i sobutyl -1, 3-di hydr o-i m dazol - 2- one

; c¢) phenylalkyl or pyridinylalkyl, wherein phenylalkyl and pyridinylalkyl are

A S A it B SR B AR sl Sy YRectea
-1, 3- di hfrdmanlkyi liéeseh; I2d @iyl and hydroxy; or

| - Addamant an- 2-yl - 4- (2, 2-di met hyl - propyl ) -1, 3-di hydr o-
m dazol -

I-Adanan%%oggﬁﬁpfﬂgg§%ﬁ%Wgnyﬁﬂﬁglﬂkﬂydro-inidazol-z-o
P?Ada]nﬁarﬁmﬁogéthék-miytctmmaﬂmyﬂ atdm3e dihhyrcthey arractachell £@m a
|- Adamantsipatieps. piperiding, stiahydiopyape detFAwSirqthigpggaRg gy prolidine,

-1 m dazofetrgh@itefurane, indan or oxetane, wherein cycloalkyl, piperidine,
T A pyrane, YeiraparoRtiopyrane, pytrofidine, tAahydrotu e, indan
_4;jl s olbut2 W bxeladretafd dptitRa DRIt bhe to Bredi sOsttQeritsn

i dazol - 2- gne;

4- 1 sopr oppgerqndently sefected draspalmrhanddalh - | | 3- di hydr o- i

m dazol - 2-one; 1-Adanantan- 1-yl-4-isobutyl -

3, 3- dicbHoand Gt @adiak t2clARe] ol 2 AdFBA R compound is of the formula
1-yl-4-isopropyl- 1,3-di hydro-imdazol-2-one; |-(IR 2S

4S5/ 1S 2R, 4R)-Bi cycl o[ 2. 2. 1] hept-2-yl -4-ferf-butyl -

3-di hydro-i m dazol - 2- one; 3

R
I-Adanantan-z-yl-s-cyclopgopyl t hyl - 4-i sopropyl -1, 3-d
i hydro-i m dazol -2-one; R 2
| - Addamant an- 2-yl - 4-i sopropyl¥3-p ‘Tﬁ?n-Z-ylnethyl-l,S-
di hydro-i m dazol - 2- one; N
I-Adanantan-z-yl-s-cycloq&apyl-

-im dazol - 2- one; @)

| - Adamant an- 2-yl - 3-cycl obut yl net hyl - 4-i sopropyl -1, 3-d
hydr o-i m dazol - 2- one;

| - Adamant an- 2-yl - 4- cycl opr opy(l})3- cycl opr opy!l net hyl -1, 3
- di hydr o-i m dazol - 2- one;

i sopropyl -1, 3-di hydro

wherein R', R%, R’ and R’ are defined as in claim 1.

4. A compound according to claim 1 or 2, wherein the compound is of the formula
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3-Cycl opropyl -1 -(5-fluoro-2-trifluoronethyl -benzyl) - 4-
nmet hyl -1, 3-di hydroi m dazol - 2-one;

WR2@p0haps opyl - 4-nmet hyl -1 - (2-trifl uoromet hyl - breZEP3007/060667

3-di hydro-i m dazol - 2- one; 1
| -[1-(4-Chloro-phenyl)-cycl opr
hydr o-i m dazol - 2- one; 3
| - Adamant an- 2- yl - 4- benzyl - 5Hisodr opyl -1, 3-di hydro-inid
azol - 2- one: R2

| - Addanmant an- 2-yl - 3- et hyl ¢ , NZ/_R'Zi fluoro-ethyl)-I,
3-di hydro-i mi dazol - 2- oneR

| - Adamant an- 2-yl - 3-cycl opr opy thyl-4-(2,2,2-trifluor
o-ethyl)-1, 3-di hydroi ni dggbf - 2-\wne;

| - Adamant an- 2-yl - 4-cycl opropy! - 3Qret hyl -1, 3-di hydro-i m

i dazol - 2- one;

3-Cyclopropylnethyl-4-isoprop¥h- -(2-trifluoromethyl-p
henyl ) -1, 3-di hydr oi ni dazol - 2(Bhe;

3- Cycl opropyl nmet hyl - 4-i sobutyl -I1-(2-trifluoronethyl-ph
eny| wheredr Rl toydraed défthad @b m daifNe;
4-1sobutyl-5-(2,2,2-trifluoro-ethyl)-1-(2-trifluoromnet
hyl - phenyl ) -1, 3-di hydr oi m dazol - 2-one;

8- | salkumpould asiohdihg ko {1B-ditei dflclaome med hywhapdia @y s adanBnal or

i hyd . - 2-one;
3-Cy%ﬁ%8%%§%é%%W9I-4-isobuty|-I-(2-trif|uoronethyl-phe
nyI)-I,3-dihadro-LnidazoI- 2- one; L.

b- [ (EroBpRyad aseprdina tastyament ylajmsal fasdbvhey¢iniR & di hydr

0- i MHRBPOMEMIIPREenyl. . .
| -[ (E) - 5- Hydr 0xy- adamant an- 2-yl ] - 4-i sobutyl -1, 3-di hydr

9- i MdaaPpourd th%'rdin%1 to any one of claims 1 to 6, wherein R” is hydrogen.
4-1sobutyl -1-(2-methoxy-phenyl)-1I, 3-di hydro-i m dazol -2

- one; . . o,

8. Oy CICOPIPEHY ABORYNS 10 1EHISAf Iclame b Iyt vRSKSID B dipethyh ethyl or
3- di hyhRopym dazol - 2- one
4-1sobutyl-1-(2-trifluoronethoxy-phenyl)-I, 3-di hydro-

m dazol - 2- one; ] ] ] 5 ..
2. Oy LIBPPOEYT ABCRING 0 FygHstaf iclaimg b1q 3, whegeip oReehBXIAPR  is
henyhydrbgedr $H A0 HAGRr 0fe 8™Bpropyl, cyclopropyl or

cyclopropylmethyl.

8Byl 1 - 4-i sopropyl -1, 3-di

10. A compound according to any one of claims 1 to 8, wherein R’ and R* are methyl or
R’ and R* together with the carbon atom to which they are attached form

cyclopentane or indan.

11. A compound according to any one of claims 1 to 8, wherein R® and R* together with

the carbon atom to which they are attached form cyclohexane or cycloheptane.

12. A compound according to any one of claims 1 to 11, wherein one of R’ and R is

hydrogen and the other one is hydrogen or absent.
13. A compound according to any one of claims 1 to 12 selected from

1-Adamantan-2-yl-3-benzyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-pyridin-2-ylmethyl-1,3-dihydro-imidazol-2-one;
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| -(2,4-Di fluoro-phenyl)-4-isobutyl -1, 3-di hydro-i m dazo
| - 2- one;

wd20080pa168/1 - | - (2- met hyl -6-tri fl uoronet hyl - phenp€/EP2087/650667

i hydro-i m dazol - 2- one; 15
| - Adamant an- 2- yI 3-cycl opropyl - 9 i sobutyl -1, 3-di hydr o-

imd
g o LRI BRORI - Lisopant-4rohesyl; L Aiydr s mider 2Ry 1)
31d’idayﬂhmﬂl—lryﬂazy)dlelﬂmpﬁnfephenyl 1,3-dihydro-imidazol-2-one;
4 I's I i fluor one .
- one%ft Kb S D Te b b S Br P S s M fadol-2-ones
gg ll AAﬁamam%qany% yl/clépnopgalpq ppfydhmmldazxal:lhygmmgrdam :2-one;
- amant a idin one;
(S)- Aﬁa Fia é‘* Vit kuwiiﬁ ‘g‘%mé 2879 dazol i di n
- 2- 0|ﬂ@&dgmantan 2-yl-4- 1sopropyl 1,3- d1hy(ilro 31m1dazr(])l I2 one; g i di
(B | amnt an 2 v SRR Sy Yl m dazol i

| -Ad mh@ﬁta%-ylyr-&agoga{a/wlW-dlﬂyar%qm@ml-zldﬁed azol i din-2
-one,

| - Adbrfulantep: 2{0’]- £(3yleospPeiayl) el ihydm-inislsed iy Puss i da

zol i g'[’f(‘faglaﬁﬁ%u 4 (S) sec butyl] 1,3-dihydro-imidazol-2-one;
| - Adamant an- 2 I"-'i mi daZol i di n- 2- one;

|- Adani. im mwcdlmpﬂubymm) iy cilgsider-gasn

e R e R e i i M

ol i diAd2mangn-2-yl- 4 cyclopropyl-1,3-dihydro- imidazol-2- one,

3-Ad
3. oy CTRpP BN ST L G R A AR AR ey
- | m ﬂ-&i\zbfnadtam—Zybmeyclopropylmethyl 1,3- d1hydro 1m1dazol 2-one;

I Cl Ile &p%ﬂuor(;methyll fc)llle%% oln? 1m1!(1:lXZ(}l 2I (r)n eqazo
I i d|
1- Ad@imptr@m/trly(lvmgﬂmbﬁpnabyl%mmhw 3- dmydﬁzmhuddztdm-
AL S Y P LY R SR 1355k o -2 one:
[(Z) 15;damh&>ﬁyr H&F@@t@y{ -2;3ydlihydrialidadebl-dioie2- ONe;

[ (5 Lo Ry SRS MR eisetol3 2 et i it bl b3 ghydro-imidazol-2-

QIglll@propyI - -[(E) 5- hydr oxy- adamant an- 2-yl ] - 4- et hy
| -i m dazol i di n- 2- on

4- Cy ' SprEpiAN- -y 2ydlepmp sty -Adsprinpdnt 2y irasinidery-2-one;
|- 1M R Rlah il %1- DS propyl-3-pyridin-2-ylmethyl-1,3-dihydro-imidazol-2-one;

1-Adamantan-2-yl-3-cyclopropyl-4-isopropyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-cyclobutylmethyl-4-isopropyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-4-cyclopropyl-3-cyclopropylmethyl-1,3-dihydro-imidazol-2-one;
3-Cyclopropyl-1-(5-fluoro-2-trifluoromethyl-benzyl)-4-methyl-1,3-dihydro-
imidazol-2-one;
3-Cyclopropyl-4-methyl-1-(2-trifluoromethyl-benzyl)-1,3-dihydro-imidazol-2-one;
1-[1-(4-Chloro-phenyl)-cyclopropyl]-4-isopropyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-4-benzyl-5-isopropyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-methyl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-cyclopropylmethyl-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-

imidazol-2-one;
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4- Cycl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl ] -3, 4-di m
et hyl -i m dazol i di n- 2- one;

wo 20ddamest an- 2- yl - 4-i sopropyl - 4- et hyl - i m daz oPCHEP2087/660667

ne;
I-[(2)-5-Hydr oxy adamant an- 2- )JI5] “4-i sopr opyl - 3- net hyl -
imd

1B B S5 S e o St A: S ley -
im d&@k]o@rdpyﬁnﬂh@l 4-isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-
1- Ada -yl -3, 4-di cycl opropyl -4-net hyl -i m dazol i d

i n- 2" n;ﬁ%m el

3- Cysl@ploppyplytrheth12)-isob titybHl a2 ytridl daursaiitlad-phreyiyl) -1 8- dih o e

ethyI-lm zol i di n- 2- one;
3- oytnig %yﬁ’nel [ (E) - 5- hydr oxy- adamant an- 2-yl ] - 4, 4-di m
et hyk -Isdﬂu@x%o 2 mmnf&:&eaathyl) 1-(2- tr1ﬂuoromethyl phenyl)-1,3-dihydro-

I -Adla ?n gneyl -cycl opropyl - -dinethyl-im dazol i d

i n-2¢ )

3, 4- DI%@@B[%%M h- (b(tmluérome‘@ﬁy‘l’)ﬂﬁeﬁ‘ﬂﬁrf@n&ﬁﬁdr% lidladt-Mone;
et hyl -i m dazol i di n-2-on

3, 4- fanyl@IDétYIraginLI 15[0PE§Y1 -3-(Rytaflgupragiarahean) 4.3 dihydropimidazol-
et hyb-j,pi dazol i di n- 2- one;

3- [(Z) 5-Hydroxy adamant an-2-yl ] -1, 3-di aza-spiro[ 4. 4] n
onanl2(%nz-Hydroxy-adamantan-2-yl]- —1sobutyl 1,3-dihydro-imidazol-2-one;

3-[( E)i(% - Y Aapsy - REARTRBL N R sd b oy B1, 81 2 S R RL - AbRe;

onan

4, 4- Blmb@llt}éﬁr@pmlethoxﬁpmn}&) hy etibbydro duadeant-21002- y1 ] - i mi
oo BB oy by s

dazobngi n- 2 one

.3' [ (%)Iﬁﬂ%ﬁlgﬁ—g—%% g?orrr%e oxy pheynyl 1 3—@1311)7%}!0 1mid%zc§1 £ (Z)ral‘e,Sp

irof

4- Cysl@yploppytlytrheth{15)-isob net-h a2 ytrifl devvkidtladiey Zphein}h 3, ¥ d dhiydro-
et hyl - %3zol i din-2- one; 3-Ethyl- 1- [(E)

- 5- hifgf 2f4rant an- 2- yl |

4, 41 dpmadifyibrd- plhéiﬁ)rll)oél isdbiityR1 8ndihydro-imidazol-2-one;

((jzﬁg%q%g[ty?a r#%%lf%hyl éltﬁﬁéorog{%gyrl %)l(lenﬁﬁj?rga(? L}%lro m‘y dazol 2-one;
I[ BAdaniMeioxyr adaiditop=2ispbhityB 1.4, dhfdrb TRfidHEbE- 2 Hineid
[

|
(dl n- 2-one;
(2 Owkﬁys%%ﬂt%uﬂqum@hymw 3-dihyydgimidazol-2-

m d@g@l i di n-2-one;

d

- dr oxy- adamant an |]1-4-iso - 4- et hyl -
m éimhug{%ﬁ @%ﬁ@oromethyl phen%/fl)]1m1dazoh(§l) f one; Y

P samaanpiotggr oo ¢

- 5- h{Rir bxdylaadatmari-gnd-Soptdpyl- 1m1dazol1d1n 2-one;
" SEPr IQRX%%H)ﬁl—yll—msg&%%d—ﬁlljlﬂazohaﬂle—}one,

(S)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one;

3-
4-
| -
4o
| -
|
I
i
I

(R)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one;
1-Adamantan-2-yl-3-isobutyl-4-isopropyl-imidazolidin-2-one;
1-Adamantan-2-yl-3-cyclopropylmethyl-4-isopropyl-imidazolidin-2-one;
1-Adamantan-2-yl-4-isobutyl-imidazolidin-2-one;
1-Adamantan-2-yl-4-cyclopropylmethyl-imidazolidin-2-one;
1-Adamantan-2-yl-4,4-dimethyl-imidazolidin-2-one;
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(R or
S) - 4- Cycl opropyl -3-ethyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-

W@ kjos44ares hyl i mi dazol i di n- 2-one; PCT/EP2007/060667

| - Cycl opropyl -3-[(2) - 5- hydrox%5%danantan 2-yl]-1,3-dia
za- spi ro[ 4. 4] nonan- 2- one;

- Q/i:l ﬁ%?z%y%hﬁona E%amanh[Xrg by, qdame ?1m1d_a¥olld'1n 23oncei:|, a

za- spi
7- Bebhzydannfapn2)- y]51 Bydlizaxyirafafanhan2ng) | -1, 3, 7-tri aza

- 4 5
2 By gt A ORI - %ﬁ%‘ﬁﬁ?ﬂl%thﬂz%ﬂ“}’”rlméda?"WlP'aZzgne’
- Spi B,0{Fickdaleopyl-12¢ Daeluoromethyl-phenyl)-imidazolidin-2- one;

e b b o A A M R 12

rd3 1J|?1dgﬁﬁhﬂm|~2 b Z)- cﬁcylaw@f@w-naﬁm@ml@a dreyl ] -spiro[im
I dazol 1 di

d -
r, 3" Sbi Eﬁfa)rppxl(llzgéé 5hl‘9/n ene]%a@é?gﬁ anlloingidgzolidin-3ongy

SemsliaR ;fzuwwamw%m
- spi 'iﬁg[YFB‘/?PEFHWbIl élﬁ éh‘/drozv adelzlaﬂltanﬁdﬂhé}me%yLﬁ@daqﬁldlmZ one;

ggln‘g%)t dlo?yrldéﬁ]{_(ﬂl [02) Bquﬁﬂ}kyoa'agmgﬁtaﬁlﬁ&lm ﬁﬁeﬂl"}l—ﬁdazohdm—}one,

(S) - #-Calemeayhn=[2E) p-hydiosppdapyntan - dhadl-digathid-imidszolidin-2-one;
(R~ | AR 2a Ylopfiy P ABh AR a2 ofkdazol i n

| - Adbcr{réZDt aily2r gply-atlanipotaopt-ghyl-iseptop)l- 3 maﬂla}ddmiiiﬁznhcﬁn&ﬁone,
; I t o d

S bRy T Ml MR o BR-on

3 q/umiampyam-nyi séﬂhqu},dprcbpy( Z -ihethfl- wod ookt hny2-opkeny| )

%@g%?g%}%i%?ﬁ th{Wfaldﬁl&ala%t%ﬁl pﬁqgwg/eitl}yl imidpzolidin-2-one;

| i dl B-Qclopeipyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;

| éﬁg?%}lggta% A lyf ?ff C}%ig[l)r%B)rflof X d1meti‘1nalt 1n¥1dazo[l‘ndd 23 %lnle,dl n-2

| - Adamtfdlbﬁowl B[ &- Ey&b@p&du@ydmm@ﬂm&m@hﬂ-112ndu26L1dm 2-one;

3 a;‘ro{% g 1ﬁycg(§) Eyl &lﬁ (55%3@6%}91 c[agl%(a%[ta?rg%a néE z;lnnethzy_l 1m1daZ(r)T1d1n 2-one;

- 5- hYQ(ZDXS’—'PP;@m%HTaﬁtaYM -yl]-1,3-diaza-spiro[4.4]nonan-2-one;

"4 me_t h}%/)l 5- IHr;f]dgoaxéoeldlagllagta% 2091] 1,3-diaza-spiro[4.4|nonan-2-one;
4,4-Dicyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-imidazolidin-2-one;
4,4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl|-imidazolidin-2-one;
3-[(E)-5-Hydroxy-adamantan-2-yl|-1-methyl-1,3-diaza-spiro[4.4|nonan-2-one;
4-Cyclopropyl-1-[(E)-5-methoxy-adamantan-2-yl]-3,4-dimethyl-imidazolidin-2-
one;
3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
3-(2-Fluoro-ethyl)-1-[(E)-5-hydroxy-adamantan-2-yl|-4,4-dimethyl-imidazolidin-2-
one;
1-[(E)-5-Hydroxy-adamantan-2-yl]-3,4,4-trimethyl-imidazolidin-2-one;
1-[(Z)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-imidazolidin-2-one;

1-[(E)-5-Hydroxy-adamantan-2-yl|-4-isopropyl-4-methyl-imidazolidin-2-one;

1-[(E)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-3,4-dimethyl-imidazolidin-2-one;
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4- Cycl opropyl -1 -[ (E) - 5- hydr oxy- adamant an- 2-yl ] -3, 4-di m
et hyl -i m dazol i di n- 2- one;

wo 20ddamest an- 2- yl - 4-i sopropyl - 4- et hyl - i m daz oPCHEP2087/660667

ne;
I -[(E)-5- Hydroxy adamant an- 2- )J|519 “4-i sopr opyl - 3- net hyl -

| s e R ARy g RDICY i g idpeotidin-2-

one one;

3 O/l OPE OBV L5 3 SN 4T R sAAMRR" A5 S 4 SRy

3, 4- bhidygllidpt-2@yk; | - [ (E) - 5- hydr oxy- adamant an- 2-yl ] - 4-m

5 F{lé) Ygf dazoLéﬁ@hamﬁ% agamantap-2Z3yi 13 diagasshieg 4.4 kqpan-2-one;

Onani@'y@ od)yl 3-[(E)-5-hydroxy-adamantan-2- yl] 1 3 d1aza spiro[4. 4]nonan 2-one;

|3r E)E Z)Bg;;yé ﬁa[:(zg%ol?yg?gx‘éfn;d%&a%ta%l—%— J -1,3, 7 tr1aza sp1ro?4 g]z decan- 2 one;

3- Bt mgenmbc [E)i) 3- M%@Xé&aﬁ%f%ni 9N-=123,¥tdiaA-spird] 418fdBYAN=2-one;

: m[ (%ZBEBIZWSRB%% -hydaorerndamantanr -y lamethyll St Hiaze spirel4-5]decan-
zol i gligh=2- one;

I -[(B)- 5- Hydr oxy- adamant an- 2-yl ] - 4- i sopr opyl -3, 4-di net
hyl - 1’/ daksirpdi- H Z2-Solmetroge- inamanan];Z yil¢spjrol 1m1dazol1d1ne 42'-

-5- hKopropy?pgr@l@I an-2-yl ]

-4- met hyl -i mi dazol i di n-2- one; (R or

S) - 41 Qy@lbxdroﬁy[(E,’S Seltytdyd)XyFaC[a(IE)ltﬁL hyldrspxypliaddarahdian-422 -

yl]- I zoli din- 2-one;

| - Q/ lﬁcg%ﬂ Enf%? %d 5- hydr oxy- adamant an-2-yl ] -1, 3-di a

za- spi¥-alidydtdreEn>2einesy-adaBemnzanl-2-31 [ 3- (defhyl-spiro[imidazolidine-

r tan-2-yl]-1 -methyl- 1,3,
7 tr%(g %W&gn?gog decan- 2-one; and
r, 3 -Di hydro-I-[ (E)-5-hydroxy- adarrantan 2-yl]-3-nethyl
i m dazol i di.ne- [ Ln 2-o0n 15. A

é&halpaee Sheroryne %ﬁ‘Yy"n&rPiE%f i h g o

selected

f r omS) [ (- Efarha@an2e@daizaplopnt-dnighdolidind2 -odehydr o- 2H-spi r

o[ i m dazol i di ne-4, 2" -i nden] - 2-one;

- ( an 2 i ro[im

i d azé%) g—rAﬁém&n —z— ld%llﬂop L—}fﬁ—énétﬁyl 1m1d3/zo 181n 8

N-[(E)-4-(2-0x0-r,3 -di hydro-1 H spiro[im dazol i di ne-4,

2' -1 h—d’eh]‘nahtayﬂ-3—aﬁﬁmbmbylmethyl—imidazolidin—Z—one;
1-Adamantan-2-yl-4,4-dimethyl-imidazolidin-2-one;
3-Adamantan-2-yl-1,3-diaza-spiro[4.4|nonan-2-one;
3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;
3,4-Dicyclopropyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;
1-Adamantan-2-yl-4-cyclopropyl-4-methyl-imidazolidin-2-one;

1-Adamantan-2-yl-3,4-dicyclopropyl-imidazolidin-2-one;

3,4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl|-imidazolidin-2-one;
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yl ] acet am de;
N-[(Z)-4-(2-0x0-r,3 -di hydro-I H spiro[imdazolidi ne-4,
wQ2e0s0d4e8 - | -yl ) adamant anl - yl ] acet ami de; PCT/EP2007/060667
I\I-[(E) 4- (2-oxo-r, 3" -di hydro- Il ,H.spiro[im dazolidi ne-4,
-inden] -1 -yl )adamant anl - yI ] t'hanesul f onani de;

N [(g) gAEogropy ?;4&]5 JUg dambh AR L AL L g lmaazo%dm 2-one;

I, I-trlfluoro I\I-[(E) 4(2 oxor 3 -di hydro-I H spiro]

| d&ﬁylc]otprcrml—zl [RE)-bigteroxy- aﬂalylhl)ltaafﬂayﬂi-ﬁtﬁladllmeith11]n1dazol1d1n 2-one;
hanesul f onam de;

l ’ H alnfgl Hare y]24115(0§%pé)3/ g%‘&%?l) 1m1§azoﬂd{}>é 9 ro l H- Spl rof

i m dazo ne-4 aman

met hanesul f onami de; tert-butyl

[ (E) 1-4(K)25-0kydrdxy3idaiahtadr byl Hrsppnop[/lrmrctdz;dﬂilin@ﬂanelichn—z-one;
-inden] -1yl ) adamant an- 1- yI ]

??12;19%#5{ 0XO0- ? 2‘5’ Qgﬂﬁ; g)lp spl r l[m(ldie?%lg i dloﬁlg’ 4,2

-inden]-lyl) adamantan-1-yl]am no}sul fonyl) carbamat e;
N— [ (EXydlopropyka-[KEBS5-hailtoygradainkhieptZ-g] - diarohyl dindazalidin-2-one;
N nden] -1 -yl)adamant anl -yl ] sul fam de

N- E I( %g &I?OIQTS?yI dlaﬁg% Wcﬁj{))& % am L gﬂ] Ag%%)}l HnBz81din-2-one;

2 hydroxy N[(E)-4-(2-o0ox0-r, 3 dlhydro IH-splro[lmdaz
ol i dieE)43- ﬁydrmm]amayta)‘l %mlémﬁnﬂaﬁa spirg{H 4 | srenadrote;
2- hydroxy-N-[(Z2) - 4- (2- oxo-r, 3" -di hydr o- IH-splro[lmdaz

ol | d%rpgﬁf% %Iyg%;g?%n;a 3%11 9"11!1[@1%@{3'1 15 CYILJ Zol | Igrn%%an 2-one;

|- (B ro[i m i ne- 4

2' -inden]-1I- adanantanl- yl ] urea;

- T Bt i Rebryamrs et s i yietby nsviiytoliin Zonc;
- di hydro-2Hspiro

1-[(E)-5-Hydroxy-adamantan-2-yl]-3,4,4-trimethyl-imidazolidin-2-one;

1-[(E)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-3,4-dimethyl-imidazolidin-2-one;

3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-imidazolidin-2-

one;

(R or S)-4-Cyclopropyl-3-ethyl-1-[(E)-5-hydroxy-adamantan-2-yl|-4-methyl-

imidazolidin-2-one;
1-Cyclopropyl-3-[(E)-5-hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.4 | nonan-2-one;

7-Benzyl-3-[(E)-5-hydroxy-adamantan-2-yl|-1-methyl-1,3,7-triaza-spiro[4.5]decan-

2-one; and

1',3'-Dihydro-1-[(E)-5-hydroxy-adamantan-2-yl|-3-methyl-spiro[imidazolidine-
4,2'-[2H]indene]-2-one.

15. A compound according to any one of claims 1 to 12 selected from



10

15

20

25

[i m dazolidine-4,2" -inden] -2-one;
I -T(E)-5-(2,2,2-trifluoroethoxy)adamant an-2-yl]-|

walRtvgau@s@Hspi ro [ m dazolidi ne-4,2'-inden] -2PCHEP2007/060667

l-1(2)-5-(2, 2, 2- trlfluoroethoxl)éﬁadanantan 2-yl]-1",3" -
di hydr o- ZFBplro [|n1dazoI|d|ne -inden] -2-one;

3- Ch_ (m]%enf‘qm(ra?o la}lt%n ﬁ] |’§e ?d1h}|f_(|:[ piﬁ o}L11*(57[|1m1%zazohcf:l neng 2'-inden]-

ViR
3 (52-6nBi hydr oxy- adamant an- 2-yl ) -1, 3-di azaspi ro[ 4. 4] no
nan 2-one,

: Spl s Etil)yng mzlrcl)(ﬁ[dém)ﬁngn?lz\/' gl‘ qx?zﬁf@m%néﬁnm dﬁlzolqﬁne 2 2-inden-

| - [ (B)onb- am noadamant an- 2-yl ] -3-net hyl -r, 3' - di hydr o- 2H
-spiro[i mdazolidine- 4,2 -inden] -2-one,

L R e 2 A e

N—[(E)y} |4eetBnides hyl - 2- oxo-r, 3' - di hydro-1 H spiro[i m dazo
l'idine-4,2"-inden]-lyl) adamant an- 1- yl] acet arri de;

N- 3-,met hyl,; 2- -r.,.3' =di.h [, H
R R 2R S SR A Ramancan
N- [(E)y} 4ce([;8nia1ei hyl - 2- oxo-r, 3' -di hydro-| H spi ro[| m dazo

l'idine-4,2"-inden]-lyl) adamantan- 1-yl]
th |
L (SRR 2R B dihygto- FHogwivgipyidpglifine 47 adenksl gpgamantan-
|'i di ngt|hethanesidfonhmlidd;) adamantan- 1-yl]
met hanesul fonarri de;

: l—llrsty [£ % or i P%d Fﬂﬁ%{dr% %rsﬁr’?r:‘?ﬁé{ﬁagzbgéﬁ;4”?§ﬁ%<ﬂ€iﬁ¥gﬂfidamantan-
1-yl]- Hﬁidﬂmeaﬂfoﬁq@ﬂ@da de;

I, 1 ,I-tr| fluoro-N-[(2)-4- (3 rrethyl 2-oxo-r, 3" -di hydro-

I

1-

H Sf Ilﬁetﬁ'ﬂgﬂ ﬁoL(gg n@ 33 drh c]—1I_LI:—I's_p¥1Jo%im%ge?z%ﬁgfn%—qf,zﬂinden]—

yl

1-yl)adamantan-1- yl]methanesulfonam1de;

1,1,1-trifluoro-N-[(Z)-4-(2-0x0-1',3'-dihydro-1H-spiro[imidazolidine-4,2'-inden] -

1-yl)adamantan-1-yl]methanesulfonamide;

tert-butyl ({[(E)-4-(2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantan-1-yl]amino}sulfonyl)carbamate;

tert-butyl ({[(Z)-4-(2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantan-1-ylJamino}sulfonyl)carbamate;

N-[(E)-4-(2-0ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantan-
1-yl]sulfamide;

N-[(Z)-4-(2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl)adamantan-
1-yl]sulfamide;

2-hydroxy-N-[(E)-4-(2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl]acetamide;
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N-[(E)-4-(3-nethyl -2-oxo-r, 3" -di hydro-I H spiro[imdazo

l'idi

ne-4,2'-inden]-lyl) adamantan- 1-yl] sul fam de;

WORG0AY6748 ( 3- net hyl - 2- oxo-r, 3' - di hydr o- | H spi r B{T/RPOZ60667

l'idi

2- hydroxy- N[ (E) - 4- (3- et hyl

rofi
aceta

ne-4,2' -inden]-1yl) adamag%g 1- yI ] sulfamde;
xo-r, 3" -di hydro-| H spi

51 gzol II\5;l % Afl(g 0X0- Ilng c{]ﬂlydro l)ﬁ lpu‘od[ TR G d]ne]—'fl,w—ﬂnden]—l—

2- hy;zlbazbamahlvez{n(zy} deefadnidet hyl - 2- oxo-r, 3' - di hydro-| H spi

rofi
acet

I|d|

m dazol i di ne-4,2'- inden] -1-yl) adamantan- 1-yl]

° BTS2 om0 1107 - dbyrg: -spirelimiapediding 437 indppl ylgpmantan-
n@r}]qrez -inden]-1yl) adamant an- 1-yl] urea;

I -[(2)-4-(3-nmethyl -2-o0xo-r, 3" -di hydro-I H spiro[im dazo

i di

(& 2) T Rty AR S0 B A SR

- i ngler] hidhjolidilerppitiader|2-oagboxyl at e;
(E/Z2)-4-(2-o0x0-r,3" -di hydro-| H spiro[imdazolidine-4,2

'(a'z}’-?ﬂﬂ&%—f%ééﬂd SRR e PR STVt GBI 4, 2
- I n¢leryimhidyloliddaerprtiader]-Loagr boxam de;
| -[5-(E Z)-(hydroxymnet hyl ) adamant an-2-yl]-r, 3' -di hydro

-1 n

- 2H

(81 7 T S o el Crar BT R S gy raifant an
e- | - gardixidhidtidact 42 nmatéil2-ess;er ;
(EZ)-4 (2- Oxo-1, 3-di aza-spiro[ 4. 4] non- 3-yl ) - adanant an

e-|-

‘e A g)ﬁggco’i%cg%;cn‘ig’ifﬁf%bﬁf%’fﬂ?.[iﬂ}iﬂ%?ﬁliéi-“ﬁ“)zﬁ’&%%'rkan

e-
3-
ro
(E/
da

| - clatsdmaxiyitiile; aci d am de;
[(E 2Z)-5- Hydroxyrret hyl - adamant an- 2-yl ] -1, 3-di aza- spi
[

5 LB PR S rgsean-2a1 il Adivaspirel b DR 8951 ) - o

mant ane- | - car boxylic acid

1',3'-Dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl]-3-methyl-spiro[imidazolidine-
4,2'-[2H]indene]-2-one;

1-[(E)-5-aminoadamantan-2-yl|-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-

4,2'-inden]-2-one;

1-[(Z)-5-aminoadamantan-2-yl]-3-methyl-1",3"-dihydro-2H-spiro[imidazolidine-

4,2'-inden]-2-one;

N-[(E)-4-(3-methyl-2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl]acetamide;

N-[(Z)-4-(3-methyl-2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden|-1-

yl)adamantan-1-yl]acetamide;

N-[(E)-4-(3-methyl-2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl]methanesulfonamide;
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nmet hyl ester;
(E/2)-4- (| -Ethyl-2-o0xo0-1, 3-di aza-spiro[4.4]non-3-yl)-a

waolarvaniese- | - car boxyl i ¢ aci d; PCT/EP2007/060667

(E/Z)-4-(2-Xo-1, 3-di aza- spqu%é 4] non- 3-yl ) - adanant an
e-1 -carboxylic aC|d an1de

3 ( SN%?E J O( 3pe Qt oxa (l( g) élgxéé]r%dlrﬁ) éfﬁr&d mr%gct)lfac{}ne 4& }nd%n] -1-

zm
I-((ﬁDmﬁnﬁMdm@kyLaﬁdnmnmﬂhﬂ&ﬂyk) 4, 4-di methyl -3-(3-tr
fl uor omet hoxy- benzyl) i ni dazol i di n- 2- one;

R -
g dzalrrg’rlfglatﬁl or(T—S\!t—) ﬁ%} 3 mFt%¥ﬁ5—é)Q§ gllp?( dﬁﬂ&ly(%%o fply Sp']{é/ (E%ohdme-
- 4- 44Lh$b@rDp@hdﬁnnﬁmhythnahmﬂﬁnMMﬂmnﬂ¢d|n- 1- yI)
-adamantan- 1-yl] - acetamde; N [(Z2) -4-

(4- I tgﬁl)(loio—ﬁ%%a@e@gﬁﬁyhgrgxgalz 9’ d191ycllqro I1H pI)ro imidazolidine-

-ada
5- Bet2yindén|(- (&) dJarbarityithl ok ymabarsiit@nniddy| ) - 2- oxa- 5, 7-
di aza-spiro[ 3. 4] oct an- 6- one;

4- (| y%ggp(g"rﬁé’thylzz %81 33l BB AP R Slii RL ARASE S 3 b

ben
| - Cyd)ahnop anyﬂﬁﬂﬁﬁnh@xy-Z-trlfluoronethyl-phenyl)-l
, 3-di azaspiro[ 4.6]undecan-2-one;

4 ( 3131%/( é%p@olggth 42 o%o plr 9 pc¥1hy(grool>ﬁ) sp1ro muﬁzohc{me 4, oY 1?d_en]—1—

benz

| - Cy gl anapydn- By(| dulfmiidgxy- phenyl ) -1, 3-di aza-spiro[ 4.5
]decan 2-one; 4-(

5 ;jSC/ ng %ﬁ_é\&_ E’E)( 4(;;‘ ﬁy)f)é 5’ he{]){%l )d1hydro 9Has§)%*o?1%j1i(r1gz[oﬁdéle—4,2'—

3- ( 3indbh oI G1)4damiexy -yhheayidd - cycl opropyl -1, 3-di aza-
spiro[ 4. 5] decan- 2- one;

3 gAY Dt R Yo P QRS OB i B 4.2

spir

I-Cyﬁk@ﬂrDﬁ%bdﬁn&ﬁm4l%ﬂﬁ@&&@&k-phenyl)-I 3-di aza-spiro
[4 5]decan 2- one;

pl r OF A{P@]—Zgg% %}ﬁéﬁt - l u—%lgh%flgl%—rl]lyf—gpri)ro?{]n%dgzolhdmedi #48 1nden

yl)adamantan-1-yl]urea;

1-[(Z)-4-(3-methyl-2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2'-inden|-1-

yl)adamantan-1-yl]urea;

Methyl (E/Z)-4-(2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-

yl)adamantane-1-carboxylate;

(E/Z)-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]|-1-yl)adamantane-
1-carboxvylic acid;

(E/Z)-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]|-1-yl)adamantane-

1-carboxamide;

1-[5-(E/Z)-(hydroxymethyl)adamantan-2-yl]-1',3'-dihydro-2H-spiro[imidazolidine-

4,2'-inden]-2-one;
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3- Cycl opropyl -1 -(2, 5-di chl oro- phenyl ) -4-i sopropyl -imd
azol i di n- 2-one;

WQ2@p0haps opyl - 4-i sopropyl -1 - (4-met hoxy- phenyl PET/RPIOZG60667

i di n-2-one; 164 -
3-Cyc|opropyl-4-isopropy|-I-(4-ﬁydroxy-pheny|)-inidazo

i dins ne; . . .

5. oy B GmonsP b iy ok gy Sy mRniegs dr sy lipgeid methy
dazoéstaj n”- one;

| - Cycl opropyl - 3- (4- met hoxy- phenyl ) - 8- phenyl - |, 3-di aza-

spir 9ldegan- 2-one; . 2 o). 1 Y

2 Bl OB BB ool knogr kb samgRiRg T v s

i di n-2-one;

3- Be(iZ¥) 4t 2(Qxah3ediazassitofh i prophemly dahanmopil ey oxiyhit akid amide;
azol i di n- 2- one;

|- sl 2y 52 RN eyt A MRT BRI )3 a2 SPEOAH bR one;

| - Benzyl - 3- (2, 5-di chl or o- phenyl ) - 5-i sopropyl -i m dazol

di neti2Zpwe(l-Ethyl-2-ox0-1,3-diaza-spiro[4.4]non-3-yl)-adamantane- 1 -carboxylic acid
I - (2,50 chl or o- phenyl ) -3-(4-fl uoro-benzyl)-4-isopropy
I-in?lﬂ§%F$%}n-2-one;

| - (4- met hoxyphenyl)-3-nmethyl -r, 3" -di hydro-2H-spiro[im
dazolli/d)rAe-145RYl-2-oseri]3-Riazosero[4.4 non-3-yl)-adamantane- 1-carboxylic
I-(4-q%droxyphenyl)-3-nethy|-r,3'-dihydro-ZFLspiro[im

dazof'§ i ne-4,2"-inden]-2- one;
(E/Z2)-4-[4-(3-Chl oro-phenyl ) -4-net hyl - 2- oxo-i m dazol i d

i n- | (/) 4a@aemtl Sndiatacaritodk | ion-Bel) chdamtrhtahe-gstaelsgxylic acid amide;
(E)-4-[4-(3-Chl oro-phenyl) - 4-net hyl - 2- oxo-i m dazol i din

-] - - t | i ' i de: . .. .
AR R S TR L IR
- 4- netolyy - i m dazol i di n-2- one;

4- (2- Fl uor o- phenyl ) -1-((E/ Z)-5-hydroxy-adamant an- 2-yl )

-4- et hyl = im,dazoli di n- 2s oRe; , ;. .

o ST TARER S M dirastye nGriugromegpoprenas)-
- met hyldaiokiddaz@niedi n- 2- one; (E/ 2) -4- [4-

(2- Fl uor o- phenyl ) -4-nethyl -2-oxo-im dazolidin- 1-yl]

-ad aﬂ%’l% —?E —%}onllb—b%%quﬁé yclyizl((:)pl%%iy | —?Fé)hél—hygr%txg—%aamantan—2—yl) -4-

methyl-imidazolidin-2-one;

N-[(E)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-vl |-

acetamide;

N-[(Z)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-yl]-

acetamide;

5-Benzyl-7-((E/Z)-5-hydroxy-adamantan-2-yl)-2-oxa-5,7-diaza-spiro[3.4] octan-6-

one;
4-(1-Cyclopropyl-2-oxo0-1,3-diaza-spiro[4.6 ] undec-3-yl)-benzamide;

1-Cyclopropyl-3-(4-methoxy-2-trifluoromethyl-phenyl)-1,3-diaza-

spiro[4.6]undecan-2-one;
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4- (2-Chl oro-phenyl)-I|-((E)-5-hydroxy-adamant an-2-yl)-4
-met hyl -i m dazol i di n-2- one;

wo 24086758 Hydr oxyadanrant an-2-yl]-3", 4" -di hydr oPQHER2067/860667

piro[imdazolidine-4,|"'- naphthal en] -2-one;
I-((E) 5- Fwdroxy adanantan 2- Q - 4- met hyl - 4- napht hal en

(4 B R RRB P sl S Bl b beaeamice:
-adanantane- 1- carboxyllc acid nmethyl ester; (E/Z)

- 4- }4-1-Chd @hbpyl 8- phewsioxy-phenyl)-1,3-diaza-spiro [4.5] decan-2-one;
- 4-net hyl - 2- oxo-im dazolidin- 1-yl] -adanantane- 1-

carb I b ) - )
vyt e %ﬂ LR Phem b Saibip 4 lgecan-gpye

-adanantane- - carboxylic acid nethyl ester; Methyl

(E/ Z}%&Q@emx@nﬁ:‘tho&y mhiehylohl ecykldp 2o -4 3t diafai- spiimdds. ) dedim2-one;

e-4,1'-napht hal en] - 1- yI) adamant ane- 1-carboxyl at e;

( FJ 2% (%ﬁhlér%o%( g%;lrm er)g? %l%prolpjfl 1,3 éar%% S 1ro%4 5] fecan 2-one;

carboxyllc acid nethyl ester;

( E) - 4-(yeloprapyB3; (2:4- diintestetry-phiengl) 14 s dinzofiiiral 44 sk mae;

4, r-naphthalen]-lyl) adamant ane- 1-car boxami de; (E)

yl }%yc%ﬁ n_E[JXPgL(g_tB ﬁgcar ﬁﬂgﬁtelgylaé 30&19221 %Biﬁ)?&.@]degéﬁb—one;
3- Chl or o- phenyl ) -1-((2)-5-hydroxy- adanantan 2-yl)-4

(
et Pngyclopi dakot (R dr dicllora peenyl)- 4-dsogriipyt-onigdhemiglin-2-one;
-1 ((E) -5-hydroxy-adamant an-2-yl)

Hopk @Zlgd 1204 A-imidazolidin-2-

(4 g iRt P - Aot Phebimidacclidhn 3

-4 nethyllnldazolldln- 2-0ne;
3-Cyclopropyl-4-isopropyl-1-(4-hydroxy-phenyl)-imidazolidin-2-one;

1
4-

3-Cyclopropyl-1-(3-fluoro-4-methoxy-phenyl)-4-isopropyl-imidazolidin-2-one;
1-Cyclopropyl-3-(4-methoxy-phenyl)-8-phenyl-1,3-diaza-spiro[4.5]decan-2-one;
4-Benzyl-3-cyclopropyl-1-(2,5-dichloro-phenyl)-imidazolidin-2-one;
3-Benzyl-1-(2-chloro-5-fluoro-phenyl)-4-isopropyl-imidazolidin-2-one;
1-Allyl-3-(2-chloro-5-fluoro-phenyl)-5-isopropyl-imidazolidine-2-one;
1-Benzyl-3-(2,5-dichloro-phenyl)-5-isopropyl-imidazolidine-2-one;
1-(2,5-Dichloro-phenyl)-3-(4-fluoro-benzyl)-4-isopropyl-imidazolidin-2-one;

1-(4-methoxyphenyl)-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2"-inden|-2-

one;

1-(4-hydroxyphenyl)-3-methyl-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-

one;

(E/Z)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane-1-

carboxylic acid methyl ester;



(R -4- (4-Chloro-phenyl) -1-((E)

- 5- hydr oxy- adamant an- 2-yl ) -4-nethyli m dazoli di n-
wQ2e8m3676E/ Z) -4- [4- (3,4-D fluoro-phenyl) PCT/EP2007/060667

- 4- met hyl - 2- oxo- |n1dazoI|d|n-1%6yI] - adamant ane-

1-carboxylic acid nethyl ester;

ld;ég@) ;]I'g? r@i(é/ro pqla 5]t4arrr]1el%y¥E)oké:irrlrl%agwidiﬁ: IQQ?—gﬁgrhiarrlrtiane—l—
I-((Eﬁb&g&ﬁdﬁdmyn@ﬁanantan-2-y|)-4-nethy|-4-pheny|-im
dazolidin 2-one;

4- Eth’] Léo( é r*)henyll)’])id(r (Ef(g hyglao%natdgﬂlanta%lg ylg' 4p {]}xr 1m1rgl|azohd1n 2-

azoh
I-((ZhQS Hydr oxy- adamant an- 2-yl ) - 4- net hyl - 4- phenet hyl -
inidazolidin 2- one;

5 | i dgé%] Lg?/ %rp%xgﬂzqa(?ﬁ)%)—a’ﬁhydl%xy) adi B 1¥—|2—yﬁ1) AL ﬁgiaazolidin—

| - ( (2Z)onb- Hydr oxy- adamant an- 2-yl ) - 4- ( 2- nethoxy-phenyl)-
4- nethyl-inidazolidin- 2-one; 1-((E)

:%‘?%3}% ad rgglgt) ane (ﬁ) %leyéiﬁ%xy( atdfnﬂ(attq%%xé( thf H}étﬂyl imidazolidin-2-

-5 Hyak; oxy - adanantan 2-yl)
N nethoxynethyhﬁphenyl-inidazolidin“ one; 1- ((E)

A ne%ﬂ%%%a@;ﬂﬁ gl?ﬁﬂ‘/M %ﬂfg&ky&zl (Hﬁonmng??é)hdm 1-yl]-adamantane-1-

10 4- (3caAbdhylik uad mqhgnytes;- | - (( Z) - 5- hydr oxy- adamant an- 2-y
l)-4- nethyl-inidazolidin- 2-one;

|4) ( 2 i%t ﬁl)r%or 08212 %/(ﬁﬂ —;?[—ﬁél&%ﬁé?&?é%%%ﬁ_—_yﬁ(—jéﬁnnlae%y?—ri]ﬁl%{agolidin—}
(4- Metdayl - 4- naphthalen 2-yl -2-o0xo0-imdazolidin- 1-yl)
-adanantane- - carboxyllc acid amde; (E) -4- [4-

gﬂ&ﬁ{)a%gﬂ’% % SR E %égwﬁ%gﬁé%lls%ifg 1{1]4d3/zol1d1ne 4,1'-

(4 Chipitiealphienyhy; - 4- nethyl 2 oxo-imdazolidin- 1-yl]
-adamant ane- 1- carboxylic acid am de;

15 1-((E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-

one;

(E/Z)-4-[4-(4-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane-1-

carboxylic acid methyl ester;

(E/Z)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane- 1-
20 carboxylic acid methyl ester;

(E/Z)-4-(4-Methyl-4-naphthalen-2-yl-2-oxo-imidazolidin-1-yl)-adamantane-1-

carboxylic acid methyl ester;

Methyl (E/Z)-4-(2-0x0-3',4'-dihydro-1H,2'H-spiro[imidazolidine-4,1'-naphthalen]-

1-yl)adamantane-1-carboxylate;

25 (E/Z)-4-[4-(2-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane- 1-

carboxylic acid methyl ester;
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(E) -4- [4- (3,4-D fluoro-phenyl)
-4- et hyl - 2- oxo-i m dazolidin- 1-yl] -adanantane- 1-

W@ 200800758 ¢ acid am de; PCT/EP2007/060667

4- (3- Fl uor o- phenyl )-1-((2)-5- q%Qroxy adamant an- 2-yl ) -4
-rrethyl-lmdazolldan one;

4m(et3 41 '(()f glge{l] yAdl)%C{rﬁ I(HE% HSSpqyoq )élXZo"il%me r?efp%ﬂ}/alle)n']f]i-

dazs
4- ( 3yIBrdamﬂpimenyta)rbd>xa@(1é[é 5- hydr oxy- adamant an- 2-yl ) - 4-
met hyl -i m dazol i di n-2- one;

o PO BOSRY bl AN LR ATARRA S -

-1 ((ﬂboxyﬁehmdmﬂx&e;adanant an-2-yl)
-4-met hyl -i m dazolidin- 2-one; 4-(2,4-D fluoro-phenyl)

) i: I(_r%—t%%—ﬁh?ﬁ_)rh eflgll)j ldﬁzr)r_%gh%ﬁ%%, Xc‘a)mantan 2-yl)-4-methyl-imidazolidin-2-

(E) - 8nd;4- ( 3- Fl uor o- phenyl ) - 4- et hyl - 2- oxo-i m dazol i di n
-1 -yl ] -adamant ane-| car boxyl i c acid am de;

4 (3 (%rl{z)[%)? ng:“?l; rlgg@g]%%d?ﬁoxyzé(%ﬂﬁan?anh% [)Oi( }{neai FBMZolidin-2-

I-((El)eS Hydr oxy- adamant an- 2-yl ) - 4- ( 3- met hoxy- phenyl ) -
4- rrethyl-lmdazolldl n- 2-one; 1-((E)

Y TR () mdro}cy(a%i‘“ NP Wbttt

-5 Helidenoyidadarsaet an- 2-yl ) - 4- et hyl -
(4-trifluoronethoxy-phenyl) - im dazol i di n-2-o0ne;

(121S e %’ﬂ%@ﬁﬁwd‘gﬁa - e Eanea-Y 45 sthy-

imidazolidin-2-one;

(E/Z)-4-[4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl ]-adamantane-
1-carboxylic acid methyl ester;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;
1-((E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;
4-Ethyl-1-((E)-5-hydroxy-adamantan-2-yl)-4-phenyl-imidazolidin-2-one;
1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-phenethyl-imidazolidin-2-one;
1-((E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-phenethyl-imidazolidin-2-one;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-(2-methoxy-phenyl)-4-methyl-imidazolidin-

2-one;

1-((E)-5-Hydroxy-adamantan-2-yl)-4-(2-methoxy-phenyl)-4-methyl-imidazolidin-

2-one;

(1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methoxymethyl-4-phenyl-imidazolidin-2-

one;
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| -((Z2)-5-Hydroxy-adamant an-2-yl)-4-nethyl-4-(3-trifluo
romet hyl - phenyl ) - i m dazolidin- 2-one;

WO 2q08@)6758 Hydr oxy- adamant an- 2- yl ) - 4- met hyl - 4- (BET/EPI00U@60667

ronmet hyl - phenyl ) - i m dazol i di_q- 2-one;
4-(4-Chloro-3-trifluoronet hyl-BRenyl )1 -((2)-5-hydroxy

- ada -2-¥l)-4- methyl -imdazolidin-2-one; .. . 1 .
a2 (o STt BB O DRER e Cr B e ipigasgycin-2-ones
-adamant an- 2-yl )-4- nmet hyl -i mi dazol i di n-2-one; (E 2)

- 4- }43,4(2ifldodi-phenyt)et-ptre Myrhydroxy-adamantan-2-yl)-4-methyl-imidazolidin-
- 4- _trﬁg_l -2-0xo0-i mdazolidin- 1-yl] -adanantane-

1-car Qoxyl ic acid nmethyl ester; (E) -4- [4-

(2,4-D fluoro-phenyl) -4-nethyl-2-oxo-imdazolidin-

1- yl }-(3 adauftantcapleenyl)- 1 -¢@) Hokydroxy-addindaram-dey]) -4 BAE) yl-idridazolidin-
[4- (3-Fl uoro-phenyl)-4-nethyl -2-oxo-imdazolidin-I|-yl]

- adafrent’ane- 1- carboxylic acid nethyl ester;

| - ((E)-5-Hydroxy-adamant an-2-yl )-4-nethyl -4-mtolyl-im

i daz@)rdi{©Metloylet-naphthalen-2-yl-2-oxo-imidazolidin-1-yl)-adamantane-1-

I - ((2);5-Hydr.gxy-.adamant an- 2-yl ) - 4- met hyl - 4- napht hal en

- 2- yf%rp?ﬁyygfgﬁia\é]l ©2- one; (E/Z2) -4-

[ 4- (3- Brono- phenyl ) - 4- net hyl - 2- oxo-i m dazol i din-1-yl]

- ada@Brt-§né2-Chlorogreaxiy 4w ethgi-o- oxetilydazelkdier -yl -Aflamdatane-1-

N- Met hﬁM E‘aght hal.en”-yl ~- oxo-i m dazolidin- 1-yl)

- adafMReAHE A4 aMidG oS viic acid anide; (E/Z) -4- [4-

(3, 4- D net hoxy- phenyl ) -4-nmethyl-2-o0xo-im dazol i din-

1- yl {E)-4-attrahil @p epheiylg-ar inethyl-2-@xadmddazelidiyil 1 -@$tadtinantane-1-

I - ((E/ Z)-5-Hydroxy-adamant an- 2-yl ) - 4- met hyl - 4- pyri di n-
3-yl 9%@”8@2 EW&PH&‘?- one;
(E/Z2)-4-[4-(3-Chl oro-4-fluoro-phenyl) -4-net hyl - 2- oxo-i

m da@yh4-H-03,h-Difllieroaplesmgh t 4 nethly] -2 cadobiaXyd dotidiaei -§ll | -adamantane-1-
net hé/l esﬁ.er;. .
arboxylic a¢id amide;

4-(3-Fluoro-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;

4-(3-Fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;

4-(3-Bromo-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;

(4-(3-Bromo-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-

one;

4-(2,4-Difluoro-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-

2-one;

4-(2,4-Difluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-

2-one;



(E)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-nmethyl-2-oxo0-im
dazolidin-l-yl]- adamantane-1 -carboxylic acid am de;

W@ 2080 TE®r 0- 4- f | uor o- phenyl ) -1 - ((E) - 5- hydr oxyPEBPZNT/660667
n-2-yl)-4-met hylim dazol i di n- 1% one;
4-(3,4-Di fl uoro- phenyl )-1-((E)- g hydroxyrret hyI - adamant

2 h
UG LT ThBR e R s G B idaenlitin dadhadienpae 1
-yl )eadrbquhbyhdﬁmﬂmm i din- 2-one;
4-(2- Fl uor o- phenyl)-l -((E) 5- hydr oxynet hyl - adamant an- 2

I I d
y )%%3 m‘%’r%g‘ Org)(zj n%lr){ an((zf‘)%?%dgoﬁy ?flﬂ’arreatnljﬁ/l} 2éfl)pzlkleney]ilyl'
- | m dmdﬁriahdqu%mne
| - ((2)-5-Hydroxy-adanmant an- 2 yl) -3, 4-di met hyl - 4- phenyl

5 by aPa T RS gl Rl e e Rl pidacolidin
2- ong;otef 4- Fl uor o- phenyl ) - 1 ((2)
- 5- hydr oxy- adamant an 2-yl) -3,4-dinethyl-imdazolidin-

2- FI ~1-((E o
om0 3 U hsrphenih-damgy gimidasolidin-
2- ong;oné;- (4- Fl uor o- phenyl) -1-((Z_) o o

- 5- hydr oxy- adamant an- 2-yl ) -3, 4-di net hyl -i m dazol i di n-

2-

- (2 HRloT ShgRemAd e e B gk G suRtemre by rhegy)-

, 4- dinmdtdwidid-pioghazol i di n- 2-one; 3-Benzyl- 1-((2)

-5 hydr oxy- adamant an- 2-yl )

At RN et &e@yl-znﬁitriﬁagg%&ﬂaxy-phenyn-
- 4- nehidyioldipbemy) - i m dazol i di n-2- one;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-(3-trifluoromethyl-phenyl)-

imidazolidin-2-one;

1-((E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-(3-trifluoromethyl-phenyl)-

imidazolidin-2-one;

4-(4-Chloro-3-trifluoromethyl-phenyl)-1-((Z)-5-hydroxy-adamantan-2-yl)-4-

methyl-imidazolidin-2-one;

4-(4-Chloro-3-trifluoromethyl-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-

methyl-imidazolidin-2-one;

(E/Z)-4-[4-(2,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl ] -adamantane-
1-carboxylic acid methyl ester;

(E)-4-[4-(2,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane- 1-

carboxylic acid amide;

(E/Z)-4-[4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane-1-

carboxylic acid methyl ester;



10

15

20

25

(E/Z2) -4- (3,4-D nethyl-2-o0xo-4-phenyl -i m dazol i di n-
1-yl) -adamantane- 1-carboxylic acid nethyl ester;

W@ EU0Z)p46748 [ 4- (4- Chl or o- phenyl) PCT/EP2007/060667

- 3, 4- di net hyl - 2- oxo-i m dazol i_qi76-_ 1-yl] -adamant ane-
1-carboxylic acid nethyl ester; “(E) -4-

E gag%ﬁ%—@d o?)(é/ga)r&%réliag airr]lgf—ilhiélldr;lr%?%f—gl_nl&—fjtlolgff—1n%‘1d¥1%(}11d1n—2—0ne;

(4- Benzyl oxynet hyl - 3- net hyl - 2- oxo-i m dazolidin- 1-yl)

- adaim (£ Jahétydtexyeaiabmxiani 2 yla ed- thethryl -d ejaplh tha{ea) 2-yl-imidazolidin-2-
- 5- I—%qlr_oxy- adamant an- 2-yl)

-4- hy(ﬁ’oxyrret hyl - 3-met hyl -i m dazol i di n-2-one; and 6-
[1-((E)-5-Hydroxy-adamant an- 2-yl ) - 3- et hyl - 2- oxo-i m da

zol i ti/&,-4- (e tomosphenyhi- 4 atdtindi2i- dxa-IneidazbbidinAl ¢birgtauradtane- 1 -
accordj ng,.t o _.gn e of clains 1 to 12 and 15 seceted
fron%arF?’%)‘19&91?é‘¥e<E§Y %3 _di hydr o- | H-spiro[i mi dazol i di n
e-4,2' -inden]-I-yl)adamant anl - yl]urea;

N- [ ( )-44-3atbtl iy hartbad en-2518-2- aliohindd azdlidirs piyt) eddamadene- 1 -
[idi neB4 ' -ﬁaden -lyl) adamantan- 1-yl] acetam de;

N [ (%f-%’?/géﬁ fAYYS 2= oxo-r, 3' - di hydro-1 Hspi ro[i m dazo
l'idine-4,2"-inden]-lyl) adamantan- 1-yl]

met haiigsdl fdedatrDieaethoxy-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

N-[(E) -4-(3-nethyl - 2- oxo- ' -di hydro-I| H spi imd
1l A Rty B SRR, 1yl ol am der
2- hydr oxy-N-[ (E) - 4- ( 3- net hyl - 2- oxo-r, 3' - di hydr o-| H spi

ro[ i M(AAZpl5Hdydrexda@imantaden]l)-4-ngthyl-agatidini3ayl-inlidazolidin-2-one;
acet ani de;

(o O oS AR SR D GRSt
| - [ Saddntaffar{ehy-darbuyyite tabill hatlgnesset;an- 2-yl ] -r, 3' - di hydro
-2H spiro[i m dazol i di ne-

(E)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide;

4-(3-Chloro-4-fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;

4-(3,4-Difluoro-phenyl)-1-((E)-5-hydroxymethyl-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;

4-(2-Chloro-phenyl)-1-((E)-5-hydroxymethyl-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;

4-(2-Fluoro-phenyl)-1-((E)-5-hydroxymethyl-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;
1-((E)-5-Hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-imidazolidin-2-one;
1-((Z)-5-Hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-imidazolidin-2-one;

4-(4-Chloro-phenyl)-1-((E/Z)-5-hydroxy-adamantan-2-yl)-3,4-dimethyl-

imidazolidin-2-one;
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4,2' -inden] - 2-one;
3-[ (E/ Z2) - 5- Hydr oxynet hyl - adamant an- 2-yl ] -1, 3-di aza- sp

WO 0§od/04d7anan- 2- one; PCT/EP2007/060667

4-(I-Cyclopropyl-2-oxo-l,3-d[q3q:spiro[4.6]undec-3-y|)

- benzam de;

o (ARG ORG I 9P F-RRih R0 Atk hiidacolicin-
I-Cyzbmarbpyl-3-(4-nethoxy-pheny|)-|,3-diaza-spiro[4.5

] decan-2-one ; 4-( _ _

5 Y EL ORI AR i Y S ARG M drah R 21y %2 3R i dindazolidin-
3-(32&ﬁkpro-ﬁ-hydroxy-phenyl)-I-cyclopropyl-l,3-diaza-

spi ro[ 4. 5] decan- 2- one; _

O 0B OB T USRS RS ) S 4 il RS dasolidin-
3- Cyzloopr opyl -1 - (2, 5-di chl oro- phenyl ) - 4-i sopropyl -i m d

azol i di n- 2- one;

' A otemisRely AAE RS TR S-dRE 8 Sidazolidin-
4- ( 22+heor o- phenyl ) -1-((E 2)

- 5- hydr oxy- adamant an- 2-yl ) -4-nethyl -i m dazol i di n-

2- ; .. -

4. ( 3 CRPBId-REAPRIPY st A By rsthbdrhgy i yzofidin-2-
- met biyd; - i mi dazol i di n-2- one;

4- (2-Chl or o- phenyl ) -1 -((E)-5-hydroxy-adamant an-2-yl)-4

- met -im.d li di,n-2- : = 4- . .
e (S Bentn SO o S BBy Ly Bk meth ldambient pidazolidin-2-
1-yl pne:adamant ane- 1- carboxylic acid amde; (S) -4-

(4-Cnhl oro-phenyl) -1-((E) -5-hydroxy-adamant an-2-yl)

-4- | imdazolidin- 2-one;: (R).,-4-... )
(- Qe g ERG R o M i idinalahcaamaniang 1 -carboxyli
-4-n@ﬁ@yﬁﬂnﬂé@a@lidin- 2-one;

| - ((E)-5- Hydr oxy- adamant an- 2-yl ) - 4- net hyl - 4- phenyl -im

dazol i di n-2-one; } . .

o OB P e omarmhemd andstigpeyls2 papripidsolidiaristhgamantane-
| M dazeibodjli-aéidomethyl dsjers 4- o o

(4- Met hyl - 4- napht hal en- 2-yl - 2- oxo-i m dazolidin- 1-yl)

-ad a@[]ZI—?g],s—_Di%{ethyl—2—oxo—4—phenyl—imidazolidin— 1-yl)-adamantane-1-carboxylic

acid;

(E)-4-(4-Benzyloxymethyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantane-1-

carboxylic acid amide;

1-((E)-5-Hydroxy-adamantan-2-yl)-4-hydroxymethyl-3-methyl-imidazolidin-2-one;

and

6-[1-((E)-5-Hydroxy-adamantan-2-yl)-3-methyl-2-oxo-imidazolidin-4-ylmethoxy]| -

nicotinonitrile.

16. A compound according to any one of claims 1 to 12 and 15 seceted from
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carboxylic acid amde; (E) -4- [4- (2-Chloro-phenyl)
-4- et hyl - 2- oxo-i m dazolidin- 1-yl] -adanantane- 1-

wea0boxdrss ¢ aci d anmide; (E) -4- [4- (4-Chloro- PEIERP107/060667

- 4- et hyl - 2- oxo-i mi dazol i di n- 117 yl] -adamantane- 1-
carboxylic acid amde; (E) -4 F

(3 4 [ﬂggld&; gﬂ%{ég Eg?yc\fﬂycggr 1m1 azcg1 ine- 9 %‘Z der(lj]I yl)adamantan—
(E) ll—y[ drda3- Fl uor o- phenyl ) - 4 mat hyl - 2- oxo- | m dazol i din
-1-yl] -adamantane- 1- carboxylic aci d am de;

(E)- f\lf &ﬁ}]gg(?)mlt% d’gn’élnt’lgn 1h€cn' nPﬁ) 1r |1m1£1¥ohc§ne A9 {el’l

dazo -car ani-d
(E) yléladah(aﬁ)an-nyl (@ tnildesf | uoro phenyl )
- met hyl - oxo-i m dazolidin- 1-

Rk et e S %F@P f!fs?e@% ey inden)-1-

1 y| ¥)adaacharemnt -ah) erellradagubddxiyide; aci d am de; (E) -4-
[(R) -4- (3-Fl uoro-phenyl)

car oA RRAN R 486 Skt i IR RRRE 4 3 inden
(3- Fylbwiraﬁrapt@nylyl) |sulfanti@é;hy! - 2- oxo-i mi dazolidin- 1-yl]
-adarrant ane- 1- carboxylic acid amde. 17. A process

hocot i w%?‘-e;ﬁé) s Rist D oTer B de e Do imiguagligine-4.2-

of t fidefpllyDatlaigaiteactylposameerein RL to R6 are
defined as in claim1l: a) reaction of a conmpound

acc O{ﬁ %]—%— gZooxfoo{ rgu de}lygl)ro IH sp1ro%1m1zlaz|(:\))ﬁdi|§g—4,2'—inden] -1-yl)adamantane-

1-carboxamide;

1-[5-(E/Z)-(hydroxymethyl)adamantan-2-yl]-1',3'-dihydro-2H-spiro[imidazolidine-

4,2'-inden]-2-one;
3-[(E/Z)-5-Hydroxymethyl-adamantan-2-yl]-1,3-diaza-spiro[4.4|nonan-2-one;
4-(1-Cyclopropyl-2-oxo0-1,3-diaza-spiro[4.6 ] undec-3-yl)-benzamide;
4-(3-Cyclopropyl-4-isopropyl-2-oxo-imidazolidin- 1-yl)-benzamide;

4-( 1-Cyclopropyl-3-(4-methoxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one ;

4-( 1-Cyclopropyl-3-(4-hydroxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one;
3-(3-Chloro-4-hydroxy-phenyl)-1-cyclopropyl-1,3-diaza-spiro[4.5]decan-2-one;
1-Cyclopropyl-3-(2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.5] decan-2-one;
3-Cyclopropyl-1-(2,5-dichloro-phenyl)-4-isopropyl-imidazolidin-2-one;

(E)-4-[4-(3-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane- 1-

carboxylic acid amide;
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in the presence of R2-X, wherein X is halide or
sulfonic acid in order to obtain a conpound of fornula

whroseaoss on of a conpound according to fornul BETEPIVE7/060667

presence of an acid in order_Hg obtain a conpound of
formula c) reaction of a conpouﬁd according to fornul a

int esence Lhyorder to obtain, a . -
conpanfo GROTSERII A 1B R bR AP s Paetplymidasolidin-
one pfonej ains 1 to 16 for use as therapeutically

active substance. 19. A conpound according to any one

N L

causenk;by di sorders associated with the enzyne
1l bet a- hydr oxyst eroi d dehydrogenase 1. 20. A

Recot aandnodeine T Rk ON P PP PERE I idaotain 2-

therapeutically inert carrier.2l1. The use of a
conmpound according to any one of clainms 1 to 16 for

t he e ion of . med{ canent.s, for .t he treat t ,and

or oty -0 SRt apErd s T HBRRYE % Rty i 0 3 g fdhranc-1-
dysl ipbeleiit aédandddyper t ensi on. 22. The use of a

conmpound according to any one of clainms 1 to 16 for

t he e [on of i ntg for the treatnent an

or ophy r BT Ehlspo s Ly BTy o sgaiintab iy gne iyt
accofmiidaglidn-2neone of clainms 1 to 16, when

manuf actured according to a process of claim17. 24. A

e O L BT P B Rl PRI

hy perrhidaslidm-2Wwhiech nmet hod conpri ses admini stering an
effective anount of a conpound as defined in any one

o 5 oo SR P AR e

conprises adm nistering an effective anount of a
CoNPOU (K} - Rl yd edxiy eld miantaardy yigniemethyt 4 giheBethylt ienid&zolid-2-one;
The i nvention as hereinbefore descri bed.

(E)-4-(4-Methyl-4-naphthalen-2-yl-2-oxo-imidazolidin-1-yl)-adamantane-1-

carboxylic acid amide;

(E)-4-[4-(2-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane- 1-

carboxylic acid amide;

(E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane- 1-

carboxylic acid amide;

(E)-4-[4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane- 1-

carboxylic acid amide;

(E)-4-[4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl] -adamantane- 1-

carboxylic acid amide;

(E)-4-[4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide;
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(E)-4-[(R)-4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide;

(E)-4-[(S)-4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-

adamantane-1-carboxylic acid amide;

5 (E)-4-[(R)-4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1-yl ] -adamantane-1-

carboxylic acid amide; and

(E)-4-[(S)-4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-

carboxylic acid amide.
17. A process for the preparation of a compound of formula [
4 3

RS R\ R
6 . 2
o /R

R1/N«

10 O

according to any one of claims 1 to 16 comprising one of the following reactions,

wherein R' to R® are defined as in claim 1:

a) reaction of a compound according to formula
X
1

R~N""NH (lle)

W

15 in the presence of R*-X, wherein X is halide or sulfonic acid in order to obtain a

compound of formula
O
R1~p JLN -R®
: L : (mn
R5 R3

b) reaction of a compound according to formula



WO 2008/046758 PCT/EP2007/060667

-175 -
HoRQ
RVN\H/Nj)LR-‘S (K.)
0 R
in the presence of an acid in order to obtain a compound of formula
O
RKNJLN -R?

()
=

5
R
¢) reaction of a compound according to formula

1

R\
NH
0=
HO N—R”
5 6
;7X\§é#

in the presence of a base in order to obtain a compound of formula

R5§ / - (1
6 3

18. A compound according to any one of claims 1 to 16 for use as therapeutically active

substance.

10 19. A compound according to any one of claims 1 to 16 for the preparation of
medicaments for the prophylaxis and therapy of illnesses which are caused by

disorders associated with the enzyme 11beta-hydroxysteroid dehydrogenase 1.

20. A pharmaceutical composition comprising a compound in accordance with any one

of claims 1 to 16 and a therapeutically inert carrier.
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21.

22,

23.

24,

25.

26.

- 176 -

The use of a compound according to any one of claims 1 to 16 for the preparation of
medicaments for the treatment and prophylaxis of diabetes, obesity, eating disorders,

dyslipidemiae and hypertension.

The use of a compound according to any one of claims 1 to 16 for the preparation of

medicaments for the treatment and prophylaxis of diabetes Type II.

A compound according to any one of claims 1 to 16, when manufactured according

to a process of claim 17.

A method for the treatment and prophylaxis of diabetes, obesity, eating disorders,
dyslipidemiae and hypertension, which method comprises administering an effective

amount of a compound as defined in any one of claims 1 to 16.

A method for the treatment and prophylaxis of diabetes Type II, which method
comprises administering an effective amount of a compound as defined in any one of

claims 1 to 16.

The invention as hereinbefore described.

X%



