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WO 2008/046758PCT/EP2007/060667 IMIDAZOLONE AND
IMIDAZOLIDINONE DERIVATIVES AS 1 1B-TISD1 INHIBITORS FOR
DIABETES The present invention is concerned with novel

Wigagoonerithidazolidinone derivatives useful as 11 b-F1SDI islibifmoso /660667

(T2D). The invention is concerned particujarly with compounds of formula
5 wherein R is @) bornyl, norbornyl, adamantyl or adamantyl substituted
with one or two substituents independently selected from hydroxy, alkoxy,
halogen, alkyl, hydroxyalkyl, amino, aminocarbonyl, alko3cycarbonyl,
hydroxycarbonyl, 10alkylcarbonylamino, alkyl-S(0)2-amino, haloalkyl-
S(0))-amino, alkoxycarbonylamino-S(0)2-amino, amino-S(0)2-amino,

hydroxyalitylearhanyianins ivinesabenyiamine2ndnilaalkexy Bk rsp;
trifluoromethylphenyl, methﬁfﬂg@ RE%’ %@ [ [ or diffluorophenyl,
wherein trifluoromethylphenyf, roxyg'remggaui dill uorophenyl are
optionally 15substituted with one or two substituents independently
selected from alkyl, halogen, haloalkyl, alkoxy, hydroxry and haloalkoxy;

c) trifluoromethylphenylalkyl or trifluoromethylphenylalkyl substituted with
one or two substituents independently selected from alkyl, halogen,

haloalkyl, alkox-y, hydrwcy and haloalkoxy, WO
2008/046 P58 TIEPPO0 7706068 Tedwith novel imidazolone/imidazolidinone

derivatives useful as 11b-HSD1 inhibitors (T2D).

The invention is concerned particularly with compounds of formula

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, alkexycarbonyl, hydroxycarbonyl,
alkylcarbonylamino, alkyl-S(O),-amino, haloalkyl- S{Q},-amino,
alkoxycarbonvlamino-S(Q);-amino, amino-${Q),-amino,

hydroxyalkylcarbonylamino, aminocarbonylamino and haloalkoxy;

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

naloalkyl, alkoxy, hydroxy and haloalkoxy;

¢) trifluoremethylphenylalkyl or trifluoromethylphenylatkyl substituted with one or
two substituents independently selected from alkyl, halogen, haloalkyl, alkoxy,
hydroxy and haloatkoxy;
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d) phenylcycloalkyl or phenytcycloalkyl substituted with one to three
substituents independently selected from alkyl, halogen, haloalkyl, alkoxy,
hydroxy and haloalkory; €) cyanophenyt or cyanopbenyl substituted with

WRAItFEH6 G5 dihalophenyl, aminocarbonylphenyl or hydroxygH&iR2007/060667

wherein aminocarbonylphenyl and hydroxgyphenyl are optionally

substituted with one or two substituents independently selected from alkyl,
halogeh phatry.ailkylb alkbxy pinchflajollkdxd/sR2tisumtrogen; aliyhrabkemytituents
haloakiveRuidingaliv Gy eloalia ExeRaleyialiud n PhRONMHN, B 4 s

pyridinylalkyl or phenyl-alkyl which'both are substituted e to three
substi tidependently selected from alkyl, hydroxy, alkoxy, halogen,
haloalkyl and haloalkoxy; one of le and 124 is hydrogen, alkyl, cycloalky,
haloalkyherabsent andthephiterlonbistaleyerbde atiybrpyridinyl,
cycloalkyl, cycloalkylalkyl or haloalkyl; 15b) phenyl or phenyl substituted

with onelli:ibpeersibstitientsndepengestly selesigc-iamyfluera, chloro,
broma haloali_l%l h C

lkoxy.,, hydroxy, haloalkyl and haloalkoxy:;.c . ,
phenyﬁ%mgﬁcgr pyr%]fﬁg;ellgﬂ& %/?/We&%ﬂ% e\ yfglff(j?lpgﬁa%?}r%%%%{%ﬁ i one or two
optioriaiytsupritttedonithiont tsltsted fsobstiudrislindependdhily Sklegtedd
from allgwiihalegen, haloalkyl and hydroxy; 20d) oxetane or oxetane
substituted with alkyl; €) naphthyl or tetrahydronaphyl; f)

xyglkyt.or phenylalkoxyalkyl sybstituted with one to three .
A e L 00 808

hydroRbyaRgikdrozshyipyridiilaieyirbe pyrdin exgalkg s atsstitosstieithvith

cyanainWORARBIMETESIRCRIEF20RA(NERREEA Bofnigand distoamthey,
with the carbqn aﬁtzm to hiﬁh ,tpe are attached form a cycloalkane,
) halo r%f} and halgalkg

pipen&"l%%"fet%tra y“I pyrane,(fetra Tdrothiopyrane, pyrrobdine,

tetrzﬂy@rofurage, indan or oxetane, wherein cycloatkyl, piperidine, '
eV r By fAnis histrassiirditopyraaty phrtertiverebesny ardrander one is
indan and oxetane are 5optionally substituted with one to three

substitukeydscigrte pbiytentidsele creld dtiorh atikidalanyiiapicbandaikiydd;

b) phenyl or phenyl substituted with one to three substituents independently selected

from fluoro, chloro, bromao, haloalkyl, alkoxy , hydroxy, halealkyl and haloalkoxy;

c) phenylalkyl or pyridinylalkyl, wherein phenvylalkyl 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) hydroxvalkyl; or

h) pyridinyloxyalkyl or pyridinyloxyalkyl substituted with cyano;
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one of R5 and le is hydrogen, isopropyl, isobutyl, cycloalkyl or haloalkyl
and the other one is hydrogen or absent; and pharmaceutically acceptable
salts and esters thereof with the proviso that 1,3-dihydro- 10

WH-HHERYRIS 3-(trifluoromethyl)phenyl)-2H-imidazol-2-one is eMCRIBRSEH 0667

in case one of W and 124 is methyl, ethy!g n-propyl or n-butyl and the

other one is hydrogen or absent then R2 is not hydrogen or methyl.

@R oooHi dicks(oortisdl thchunbansiteorticostetorienminednd fats) argcloalkane,
an 'mBﬂ%ﬁﬂhﬁJa&% amm%&maaps&ﬁm %}%E aﬁg%%%mml MRLA0ANS rane,

and homeostatic 15 processes and form a key component of the response

to stre8dBHECHEE oS e Gia ttkabalnraiunsc s bioPEs_ptors and,

in some:tissdes] ammeasak;)@@rttﬁjﬁxﬂdqmmpi@y&; ckf@thxﬂemgdﬂuﬁiaafxetane are
transc(ﬁ H)Oﬂllg %rs%ltu léjcf lrgﬁglg) %‘1(:1%’%” t ettsul% uee% 21 seﬁe [11@5 from
only on circulatin ster0|d concentratlons anét e celf expres ion o
receptfEl BUt éls%%ﬂ‘%ﬁ%cellular enzymes that critically determine to

which extent glucocorticoids gain 20 access to receptors in an active

fonms{ RibethHiidioxysteroidaebydragenades (dHtaHS DiS) datalyzethesther one
intercg %g éh% tn%émnupal active 11-hydroxy-glucocorticoid (cortisol

in man) eir mactlve 11-keto metabolites (cortisone in man). The

el Ibeta h drox |d ehydrogenase type | (11beta-HSD1 .
BB AR PR R G BT VB BEHG G dgbrinydro-

rbiehimjbdal 25tnibdutatierh ¢f detlutbr Zdomistaeohemeatiencanttdhug in case one of
@@%‘(ﬁf'@“x?ﬁ%ﬂ'ﬁ?%ﬁﬁ?f@ﬁ gi%‘b‘%%‘?rﬁ BuiArgel tssues: 10R fseﬁyeﬂriﬁ%%d(% absent

made by F. Hoffmann-La Roche differences in gene expression in’lean
hep dbdsanavivasrs ShasYat using gene array technology in order to

identify specific changes in gene expression that might be associated with

insulimresistanes & @lerest m%‘%l@%m&%@% rpvaRlethinalinge an
mRNA for Ibeta EISDI Is 30 %ppr%{mate o-fold up reggulated in L
USSR R Sb s BRI Q! SMGT S GRIER araxpreiaRnly ppd homeostatic

petaekiSD hdriadipdoytesroponioe tddltovipoeral obesty ahd-to@ticoids act via

%émsisamﬁ@' ike Rhenalype dMasuzakiH, &t ali. Seienee. 2004, %qd feceptors;
294(5549):2166-70.). WO 2 081046758PCT/EP2007/060667- - }h

f&ﬁ%th@?otﬁé%‘@“é]éfa‘"\?éw%%F@W’§u§bﬁﬁ‘f@ﬁﬂﬁ%ﬁ%ﬁtﬂrék%‘?’ﬂ Hesncs depends
hetarHSR Lirrdhe:induation @ﬁﬁbﬁsﬁﬂoﬁlﬂ dribehimpainmeniofg! U@Qseeceptox s, but
hgg]g 9 111?15|(,5 ﬁ grlerx) g%ratﬁ]?tcerqﬁc dT gglegg g \!\r Qlc%lté?rtlant 4 uc corticoids gain
enzyme cou 1Iower ood g ucose e S |n etic pafie ?s, G
AGIFHERZE ElpAted ApRT Perfrriate rlélam/@srdm&érwéu éﬁlﬂ}’diﬁﬁﬁyées (11beta-

PaubigGigalyze TH&Q&&E@E&'T‘@E@)@@M@@[ indjcatienihat M@@I@X‘)‘rlsgkocm ticoid
g]hl Jthn inm an |%ht have benﬁflﬁla| effects \Nerg obtained b

man 1 nact o metalk ﬁﬁ%?ﬁ Elgﬁl hnd the

ar enoxolon an anti-uicer rugw Ich A ][éeB

relat%%jgnzyme llbet Kgf Treatment wijth carhenoxolone led to an
increadl Y& 2EHS P IRHRHhGeRAT RSP RRBRIO Of A Bdial 15ier-
nmyelﬁr&duueecatmIemu&egisomctevmtmdndlthehe’fpkeymgunmzmgxs&me]otats

delaterious &TesRa: 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 i 1beta-HSD1 is
approximately two-fold up regulated in adipose tissue in obese individuals. Moreover,
overexpressing 11beta-HSD1 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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(Walker et al. 1995; J. am. Endocrinol. Metab. 80,31155-3159).
lIbeta-HSDI is expressed in many tissues including liver, adipose tissue,
vascular smooth muscles, pancreas and brain. Its activity is dependent on

WRADP{ATaNd it has a relatively low affinity for its substrate FEGHTFAPEHEIST

11lbeta-HSD2). 11 beta-HSDI in tissue 13 homogenates and when purified
is bidirectional, exhibiting both 11beta-dehydrogenase and
tihétar redibtasthreadtionsy wittpgsbaterstabilityaicherdehlarb g BrraseiSD1 in the

%Qaw&yoc%%égﬁ%mmlzqéuﬁﬁ%%%c\égf@mm%%@@aséma‘;i%) F[?Pmmlers

249-324). However, when the enzyme act|V|ty is tested in intact cells, the

5t ?@8@?&%&8} ROy pHRGGRTIKARS WhiEK tefieratucoskifvels in Type 2
glabedorticieids, flomitert d d-ketblfarhpar Suahrghiebocortdaia 20icht in obese
%% ﬁ[%)%ra\tlon will increase effective intracellular glucocorticoid Ievels and

y ampllfylng glucocortlcmd activity. It is this elevated cellular cortisol

conc t t atm ht jeaf rease ti roduction
ad.pfﬂwte BN Sl QG o S TP s bve

Suoefid mottsaly vetudelthe dypical Byridrensedich25: Dinbetdecadsegiabed inhibits

SWMPLORas: - PLstrit shaulc a@ﬁéaeeﬁa}fﬁ@n%whﬁgbmareéaﬁg&@t&%tcarbenmaone
tudies with the unspecific inhjbitor carbenoxolone hi h
S B0 DTl C e et T T Bt DR BT AL P01 may

thdukdvetb il 5D2 v yrie 48 bedi tole ratedandg esuktsntindlleaseaohs effects.
bloogt Aresgureedn centtashinhibitioneliihetaHg PIsshpsyd be well

tolerated since 11beta-HSD | knockout mice were found to be 30healthy

and tq f Séé%tﬁs}’@ﬂ%&% E@é@d‘{@\{%k%du?%&klﬁﬁ%ﬁ{ ?EC%? g‘ﬁ%@ Vi¥scular
et al., Proc Natl Acad

SR Bt ATVation RRRLETHIES REdnatisraitay éé%%ﬂé%pveéy} Bedeand it has a

eflzyeRs shatfarenndolvec i ghiconsoganesis! lmea@ld{tﬂM)theSthqsp in tissue
d d i d i tei fil 2008/04 CT,

sadjég% t\é%ancsﬁj wgagg‘é? )III,}]IISP «Ec{o % I:?glﬁggi él):l)lf mérl]atott?é ?‘ltla d/ '1:’1y Togenase

eﬁ@chamws:aﬁ@p%fém@@@w@m@mﬁm@mf thibédhy msmmmm (P.M.

Right-alsel Qesbﬁnezfmwegﬂc%igh m@%megﬁmgcmgwm%e@wm the

)d|n Invest 2003 Jul J.lZéJ Eﬁa’ ?Ef‘ tal., Q1M, 2003 July; hidl
GBS 815G0Y, TP BUE ESG Rt %éh Pt %mfﬁ%@ﬁawwea@& which
sc;nemesmmmlmmoszmm(‘@n@7@4ig)lmwommmmm@memcmd
?ég%%@ iated dgfi qﬁ&%@é@%@@iﬁ&éée&%@ H&Q&a?m@ quv@gqhmﬁe@eﬁi

and efﬁcamous approach to treat symptoms of djabetes, obesity and ot

ATEBHG RS S PR EATGHUL of it & A v 5ha<nﬂa@emfan§raﬂon that

adgaplablecsaltscand kspark grechavetandthayediphaibielffrarmacologichinsulin

p&%gﬁt&'g_s. In particular they are 11b-HSD1 10 inhibitors (T2D) and they
display selectivity against the related I | beta-HSD2 enzyme. Therefore the

COMPRUAER YN AlG SRRAIGHBSIG-TET Tl ol (TR eprasnt.an,

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 $1beta-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 Hpid and lipoprotein profiles



approach to e.g. lower blood glucose levels and normalize lipid

parameters in Type 2 diabetic patients by modulating the local
concentration of the active glucocorticoid cortisol in target tissue (liver,

WaaNessestissue). 15The compounds of the present disclosurepean8 458 8hss7
in the prophylaxis and/or treatment of metabolic disorders, obesity,
dyslipidemiae, hypertension and/or diabetes, particularly diabetes Type IL

Sygesompbancthididbis disHosURg gan TR Resussd, 1o %ipﬁ.%gggrﬁ%?pom

e t of high. ocular eye_pressure, cognition, eimer an
B L B S B borahebaciebeira i Hood

i%é‘ﬂlféﬁ%ﬁf@hﬁblmeﬂnd ﬁé@lﬂrgﬁgamlmyiy;byﬂqmggl?pnﬁﬁ%@@z al., QM.
sure.can sed.to
03gQVIs theeemppyl %ﬁ&#@c%ﬁ%ﬁgﬁ ?ésagxgee;? &&a0 é\%&%ﬁ&&%\fﬁf?‘d ScilUs

emen

. jm cognitive impairement, particularly impai
5 }ia'g%d,ggr?‘&’fngm@é@ﬁﬁ7éﬁfﬁéHf&&?ﬁﬁfﬁérﬁﬁ@@amp@ammedfdems. Taken

@maﬂé’mmmmmmmfm@@ﬁf@@ﬂ@éfﬁgagﬁa@gﬂﬁﬁo%:ht treat
%Q'@F&gﬁet@ﬂ?&}ﬁ&f Lihe present disclosure are the compounds o
ormula! and their aforementioned salts and esters per se and their use as

therageuti %6 Ive-substances, a process for the manufacture of the
said cgm Sﬁ@nd&%i%ff%e ?g%e?sa;np%%fﬁfé’ et strsmieble salts and esters

“Metie ﬁiﬁ‘?&%ﬁ%ﬁ%ﬂ%@%ﬁ@l@@mm@sm@iimpmakaeuﬁﬁ@@ﬁpea@b_ﬂsa;

10 %ﬁgﬂﬁ%ﬁﬁgﬁ@?mgﬁ@f éﬁﬁ?im@@g@wmﬁ%ﬁsﬁlﬁfgﬁmme.
Thaleoes e IR NANRARY P {‘é@gﬁi?n;lﬁg?'a yéﬁ)e
h f eating disorders. obesity “UveiSiderhtae, represent an
L B R oA ST BrAotBa Hie phm e Trpe 2

e ST RAECER X BIApBaHES Bakerantrstersifanthé throduotighuehcorticoid cortisol

uneggivansentdifer théitreatiant) or prophylaxis of metabolic disorders,
obesity, dyslipidemiae, hypertension and/or diabetes, particularly diabetes

S Typd e rRpesStsotthd presentaisclosdri oamithRkRandor

treambined with FRRARs (AR, BRI, delia) i5tS,. DHEA .
ope), DPPth%ﬁ%rs%%%ﬂjﬁﬁ A 8?1%5%1&5}‘ for diabetes,

ide ogepiandroster
P iﬁhﬁ%iﬁé%%ag%%ﬁiﬁjﬁ oflistat. In a first aspect, there is provided

compounds of formula _
he compounds of this disclosure can further be used in the prophylaxis and/or

treatment of high ocular eye pressure, cognition, Alzheimer and/or neurodegeneration.

20 Further, the compounds of this disclosure can be used for promoting wound healing
particularly by topical application. Moreover, the compounds of the present disciosure can be
used o improve cognitive impairement, particularly impairement developed with age, and

improvement of memory.

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

25 treatment of atherosclerosis,

Objects of the present disclosure 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

30 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



6 N-R2 R1/N----KO wherein Rl is adamantly, hydroxyadamantyl! or
trifluoromethylphenyl; R2 is hydrogen, methyl, ethyl or cyclopropyl; 6a
one of R3 and R4 is alkyl, cycloalky, haloalkyl or absent and the other one
is a) hydrogen alkyl, pyridinyl, cycloalkﬁ ~cycloalkylalkyl or haioalkyl; b)
| su stltuted ne to_three substituents independently
. ggi?e%éggfr gﬁ%%orég ToH i gﬁ%élﬁ%}?f&fﬁé@e Mmmrhafcrﬁﬂ@jtamems
for SRt FrABERGRY: mpphﬂmymﬂfyhmabytiduawﬁms \MB% }g apylalkyl.and

hypeytidisiyiatod /areippiga Qﬁ?&ﬂ% h three sub ltuents”
independently selected?lJ om alkyw c%%n QFO tkyl and hydroxy; d)

oxﬁggg r QXg! substituted with alkyl; ) naphthyl or tetrahydronaphyl;
0 ﬁleé)rwﬁ?{g AR Ry IR drtenedivith-onetorthree

hen oxya
gﬁfﬁ%@ﬁﬁ@épmtlgbﬁﬂedmympiwﬁﬁﬁ%%@%ﬂppw inhibitors,

insulin and/or lipase inhibitors, particularly orlistat.

In a first aspect, there is provided compounds of formula

4

wherein

1-
R’ is adamantly, hydroxyadamantyl or triflucromethylphenyl;

R? is hydrogen, methyl, ethy! or cyclopropyl;



g) hydroxyalkyl; or h) pyridinyloxyalkyl or pyridinyloxyalkyl substituted with
cyano; or R3 and R4 together with the carbon atom to which they are

attached forrn a cycloalkane, piperiding, tetrahydropyrane,
tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane, indan or oxetane,
wherein cySCIoaIkyI, piperidine, tetrahydropyrane, tetrahydrothiopyrane,
pyfreticig; aaﬁa{wrgiw@@%l@g £ d.oxetane are optionally
substituted with one to three subgg]’tué%l???(r’?gecjﬁ GeHtRRddRecesirfrone is
'R5 and R6 is hydrogen, isopropyl, isobutyl,

alkyl, ar lalkyl,.one o
cycloalk%/jl %%g%fy¥gk8m IBﬂ%éW@igﬁydm@ﬁﬂ@E@bﬁ%%a%Bij i

pharmaceuticz;gy acceptable salts and esters thereof with the proviso Yh;at
1,3- din§pBeasd ke mpeay - @ktrifiuetometiy -2H-imidazaql-2-one is
M ﬁ%‘f{s‘%@ Wpendenﬂy

excluded;anding e of R3 and R4 is methyl, ethyl, n
n-butyl and the (r)tﬁi?%)%?g ’iglh%ﬁ% &6y %%Ht}th@ﬂiﬁﬂyish}airhxgargg%}kyi and

or metﬁwoﬁ{@&%’cond aspect, there is provided a process for the
preparation of a compound of formula | as defined above comprising

one of theHealeming rRagions Ame ein IV tp R6 are defined above: a)
reactio(gl %f a %ompoun?jggcqory ng i gb %ﬁ%ﬁ%@%ﬂ@ﬂwﬁ-ﬁm@yridinylalkyl are
phonaliy subtituted with one to three substituents independcnt}y selected from

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

¢} naphthyl or tetrahydronaphyl;

f) phenyiaﬂcoxyalkyl or phenyialkoxyalkyl substituted with one to three
substituents independently selected from alkyl and halogen:

g) hydroxvalkyl; or
h) pyridinyloxyalkyl or pyridinyloxyalkyt substituted with Cyano;

3 4 .
or R” and R” together with the carbon atom to which they are attached form a
cycloalkane, piperidine, tetrahydropyrane, tetraliydrothiopyrane pyrrolidine
tetrahydrofurane, indan or oxetane, wherein cycloalkyl, piperidine |

tetrah I "
ydropyrane, tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane indan



in the presence of R2-X, wherein Xis halide or sulfonic-acid in order ;[)c:md
obtain a compound of formula 0 R1- --L\N-Rf2 b) reizﬁﬁoglr(;);?tg%rgfain a
i an ac
ing to formula 6¢ in the preggnce o '
gg(r:r?[;gur?d of formula c) reaction of a compound according to formula Rk

NH HON-R21(IV) 4 JR
and oxetane are optionally substituted with one to three substituents

independenﬂy selected from alkyl, aryi and arylalkyl;

one of R® and RS g hydrogen, 1sopropyl, 1sobutyl, cycloalkyl or haloalkyl and the

other one is hydro gen or absent;

and phazmaceuticaliy acceptable salts and esters thereof with the proviso that 1,3-
dihydro-4-phenyl-1 -«(3~(triﬁuoromethy1)phenyl}-?.H—imida.zo!—2-one is excluded and in
case one of R® and R* is methyl, ethyl, -propyl or n-butyl and the other one is

hydrogen or absent then R is not hydrogen or methyl,

In a second aspect, there is provided a process for the preparation of a compound of formula I

R® RY =&

8 - 2
Ry(N’R ()

R’/N\<

O

as defined above comprising one of the following reactions, wherein R to R® are defined above:

Ry

a) reaction of a compound according to formula

0
ri., A\

N NH {lie)

B

R3

in the presence of R*-X, wherein X 15 halide or sulfonic acid in order to obtain a

compound of formula

j)L
2
RS =

b) reaction of a compound according to formula



in the presence of a base in order to obtain a compound of formula 0 R6
R3 In a third aspect, there is provided a compound as defined above
for use as therapeutically active substafi€e. In a fourth aspect, there is
provided a compound as defined above for the preparation of
medicaments for the prophylaxis and therapy of illnesses which are
caused by disorders associated with the enzyme | | beta-hydroxysteroid
dehydrogenase I. Ina fifth:aspﬂﬁ, there is provided a pharmaceutical
composition comprising a cqgmouq'q as dlefined above and a
therapeutically inert carrief*In a 3fxth Spedt there is ﬁ%@bided the use of
a compound as defined above fdPthe Fﬁ’reparation of medicaments for the
treatment and prophylaxis of diabetes, obesity, eating disorders,

dyslipi l ansi In a.seventh aspect, there is
DT e e o e e oy S AR SBP pPaaHation o
medicaments for the treatment and prophylaxis of diabetes Type II. In
an eighth aspect, there is provided ﬁ\ompound as defined above, when
manufactured as defined abgye. 6 In present description the term
"alkyl", alone or in combination, si%g_i_f!:ga straight-c(min or
branched-chain alkyl group with 1 arbon atoms, preferably a straight
or branched-chain alkyl group with Ito 6 @arbon atoms and particularly
preferred a straight or branched-chain alkyl group with 1 to 4 carbon

Examples of straight-chain and branched CI-C8 alkyl groups are
9}95%%’10&@?@8%%%}%%%?8 ﬁlrﬁﬁ?l,f‘?%’@ﬂyl, tert.-butyl, the isomeric
pentyls, the isomeric hexyls, the isomeric heptyls and the isomeric cry's,
preferably methyl and ethyl and mogtpreferred methyl.  In the present
description the term "alkenyl", alone oryjgcombination, signifies a
straight-chain or branched-chain g roup with 2 to 8 carbon atoms,
preferably a straight or brap,ewed-chai _IIQ/J- group with 2 to 6 carbon
atoms and patrticularly preferred ght or branched-chain alkyl group
with 2 to 4 carbon atoms, whek&irRSn tbon carbon single bond is
replaced by a carbon carbon double BSNd. Examples of straight-chain and
branched C2-C8 alkyl groups are ethenyl, allyl, butenyl and preferably

alliyl.the presence of a base in order to obiain a compound of formula

In a third aspect, there is provided a compound as defined above for use as therapeutically
active substance.

In a fourth aspect, there is provided a compound as defined above 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.

In a fifth aspect, there is provided a pharmaceutical composition comprising a compound as
defined above and a therapeutically inert carrier,

In a sixth aspect, there is provided the use of a compound as defined above for the
preparation of medicaments for the treatment and prophylaxis of diabetes, obesity, eating disorders
dyslipidemiae and hypertension.

In a seventh aspect, there is provided the use of a compound as defined above for the .

preparation of medicaments for the treatment and prophylaxis of diabetes Type T1.

In an eighth aspect, there is provided a compound as defined above, when manufactured as
defined above.



The term "cycloalkyl", alone or in combination, signifies a cycloalkyl ring
with 3 to 8 carbon atoms and preferably a cycloalkyl ring with 3 to 6
carbon atoms. Examples of Cs-C8 %/cloalkyl are cyclopropyl,
methyl-cyclopropyl, dlmethylcyclopr ?Jyl cyclobutyl, methylcyclobutyl,

cyc n th Io CyG ryl methyl-cyclo

diméi%ﬁfcg ﬁ%xg mé% % %‘?\(d‘%g% SOLE B}r[e?e?gm% 58%%%“;}@3 a
SURHE tefranaikbsgre] saérfél@mmﬂgdmnmmﬂn Signfieslzogratopef heerably a
stiSEmUA @Kﬂ{&i’@d%m&?ﬁgﬁ%ﬁﬁ valyt” tB%ScQ?Son %Yd%%@&yﬁjﬁculaﬂy preferred

@ A Bk B S K BRERY: pA S RRIF T Bl g

chmomgrbfancéddrﬁetﬁ@x%yl eitheterm r‘ﬂmi@blktym alone/Disspeombinatiisobutyl,
teﬁlqm@;qstﬁp@éﬁyém@%% Qﬁ%‘{k%&{?&‘;gﬁ@ﬁﬁg tWJ‘S&é{éPé‘E 59‘,15 the isomeric

drogen atoms are substituted by aogen preferabl erre
o amfﬂ%gaa%ra%ﬁ@ére%w%@%mwwmﬁ&aﬂomethw WO
2008/046758PCT/EP2007/060667 - 7 -  The term "haloalkoxy", alone or
in conibinatioon; ignifigscarttalkeny Gridupyds Previously defined;wheigiifics a

sng@%ttqﬁms byskagen atems st %%ﬁﬁ E’XJ‘@E%QS& B{SL?! VAl SICA
st giferr d ex mplﬁs arehggntaf uoroethoxy and particularly

UotDRIBRBR ARE R HEBr BB B FHie ferTP o aireRy Al pagHsiidy iteferred
a stoagbination; digdifies an! hjkgkgﬁ@upzaszdefmadkbﬁfqneﬂwh@h@tﬁxe RROfarbon
cafBQEG AN 88&'17‘19&%9?&@9{ E %Q%&{‘%?Ey?fo it athdS acr%é o*%szramm

hydroxy group. Examples ydroxyalky are h roxyme
chagpad eI efre tertiodrgre tipe srhﬁlabmbihm‘é.wmfarpw@ﬁw

or naphthyl group, 10 preferably a phenyl group which optionally carries

onélbe miore' gubstityEntdepeefembbnonedicthrégnidach h’ydmpﬁndangymh 3to8
iRl am halRas, Litliosamathl, WHH%@J‘%%%%% tﬁ%”ﬁ{ es of Cs-Cy

alkoxy, alkylcarbonyl, cyano, carbamoyl alkoxycarba |ox
CY@B?BEY%W%HX&W&&P@’EWF%% ASLCRERI dm@m%mwcydebum methyl-
cydtﬂikwawdep&hlqdnyiethyﬂmfxm;m!lml aﬂ@b}&ﬁ} @mlm é??ﬁh@ﬂ;ﬁ!%'{fé’ﬂhyl-
a rticularly pheny
c cqgge ? 381?;%%{}16 08&%% gferasoln eragr)t/)%)?‘ll

optlo ally s h one to th ree, p efe e or two substituents
mdf?ﬁ ndently select dfrom alkyl, halogen, alkory, trifluoromethoxy, nitro
GGPOrHEEY > 1O TP eBEIEEHe AR LB P 1 ComsifRTBHe allyl-O-
in sibivifids:acpheiaiihdtdiap tvb ereimotwly hidrogen Gtems, ane}rap k&@&d}@{ ethoxy, n-

I S C y of r
. @r%g:ular preferrgdbg{r%%, g%%%ﬁ%%%pkéngﬁgr)%%géh%o% rlbeE) r‘él?ll Ime{hcx}f
ang g EFANARSRPreRERd %’Fm‘%’mbmatlon signifies a aryl- O group in
which the term 'aryl has the previously given significance. The erm
"hetbroeyalyltalaldhg orlioneom bmamnhzmgnrﬁmga]ﬁammatemlgamlhs aﬁeviously
deANSRITRIRH hRteMAlis RirlR MR e bElErarysIe Which 5 g 45 fluoro.

one or more hetero atoms sélected from nitrogen, oxygen and

ProfRihl SAHTHAR BE SR AHHEE RO PRSI A R s we B3y, 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,
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30 cycloalkyl and alkoxy being preferred. Examples of such heterocyclyl
groups are pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, pyra.zoyl, imidazoyl WO

W20B8r46FS8PCT/EP2007/060667 - 8 - (e.g. imidazol-4-yl arRCT/EP2007/660667

1-benzyloxycarbonyl- imidazol-4-y1), pyrazoyl, pyridyl, pyrazinyl,
pyrinnidinyl, hexahydro-pyrimidinyl, furyl, thienyl, thiazolyl, oxazolyl,
indotyEle.terr Thaohiityxguinotyd e ig. @ighinalitn Hguifiedyh akdxy group as
5 H U R 3 | o
R e RO e,
ﬁ?ﬁ?éﬁfhﬁé%@ﬁﬁé%ﬂﬁempé@g’ﬂ.rqw,@?ﬁ-?@w a5 ndRerisaduitotyl)
arid guinaxaling and Thetermatiamino”, alone or in combination, signifies a
primary, secondary or tertiary amino group bonded via the nitrogen atom,

with the, seGoNdarY, AMINE, 8Tk, CAYing, A alkyl or ¢ g;ﬁ'ﬁ&' Ky a‘i}éﬁ?ﬂ%ﬁ%

and the tertiary amino’group carrying two similar or 10 different a )
OBt UGD S e T ‘fﬁ@*%l}ﬁ%"&é@h YOpstRidrIS gamr iRy o is
adpirges bgh asdfokexaraplEx-Ntiys wiatiylanyinby] efRyiamingmethyl and

gl %Q?{J%Q]no, diethylamino, methyl-ethylamino, pyrrolidin-I-yl or

pigaerld no étc., preferably primary amino, dimethylamino and diethytamino

and p gticularly di ‘egt:’wylamjno. . The term "halogen”, alone qr in

combi A%iseﬁ?’sigﬁiwe fitfoRhie! CHIBHAR Broninl s il RS apeh thy! group,
preferaiilyafiianineg chipriviecordgndminly. cihétenm dcarbonylhsalopetgrpireferably
%@mﬂr@pem@mﬁm&e&&?g@}&ﬁ%&@mm 1Ja@§o£%tm~#&r&1!§xl.ég§frﬂgﬁﬁigiﬂomeﬂmy,

combination, signifies the aryl-alkyl group, whetein the terms

r P | _
LRPe AHevhs FRToaliy cRRABY, THEeFDHYab ORISAPBINRYT methylendioxy,
carbbipatitoxsigrites thamitdchgrony, 2Qheiteunboxyl, AloBg@Libcarbonyl,

ination, signifies, the -0- gr. . The tern"nitra}, alone.or in )
S BB R TR AR QR e ot o

comblnation tiighifie o heyg rotienaN subsTiveebrril sharm dueatipafisrably one or

aneaRinble salisideiensdeihaseaaltshishyetaindhe hiolegieatiuoromethoxy,
ef.fectivc?jne?ﬁ1 and pr e"Laerties of the free bases or free acids, which are not

SRS SIEGICANY 5F BthEnwise undesirable. The salts are formed with

inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric a&RitHRosphERE eI aMa e likecprblepion. sigaiGenioplecarigramywherein
GRYANIAragiais.Sueh 28 AGRAL A0 PIRIONCAGLINCOIItAGItheRYTUMIT
%ﬁlgfc%ygg S‘ﬁle% mﬁéﬁf &%I;d yre e#?e@%x%%%’—ﬁ%%?{l}qlc. ﬁg:l}di filrj@ UC%P?'ICQ—B—
tartaric amg, utr?(: adid, Benzoic acid, Cirnamic acid, mandelic acid;
Mhetkaniesyifonic 30 acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid, N-acetylcystein and the

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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WO 2008/046758PCT/EP2007/060667 - 9 - like. in addition these salts
may be prepared form addition of an inorganic base or an organic base to
the free acid. Salts derived from an inorganic base include, but are not

Whndftefd’d67ihe sodium, potassium, lithium, ammonium, calciuf{;T/EP2607/060667

magnesium salts and the like. Salts derivgd from organic bases include,

but are not limited to salts of primary, 5 secondary, and tertiary amines,

dalstinitedanminbmihcibdinglmstandiynpiciuridagosubstitutedzamingsidgyglicazinyl,
amifiesAnd RasiG e ?W’n BQ%F% (UG AR %9&@%9@ 198 tndott (0.0,

trlmeth tamlne dieth e, triethylamine, trip ro ylamine, éthanolamin

lsinb! @H‘HFHEY ﬁ@t%b’@h&ﬁeq ARG, 1 BIyAHeTESns AritogEne (e 1-
Tdaﬁmmpnmdﬂtsf@mw@m can-algar b@m’xﬁege nt.inithe formy @hy&vﬁt@r@nﬁolyn
L AR L s
can also be solvated, e.g. hydrated. The solvation can be effected in the

coursgof Iél%mﬁﬂufagt&wﬁ@ cprgp&ﬁmra@ﬁ&ataé@qm@@;ﬁlga@§ @egonc’ialy or tertiary
conse uenc ro ertles of an |n|t|allygnhydr

0pi
DL HRTGPRISRL (O CHREn A H DR ARSIy e e a
sﬁﬂé aWSUQh@MdbSJbWwagmhﬂy‘ 15 f&tr&e!pnajbtqusulpamsymg two similar or

‘Rhamacgryiisaly-pceepialle: Blers MeaRsIRAt SOMPAYRES Al g %%%ﬁﬂlar forming
Ive

formula (I? may be derivatised at functional groups to provide deriva

WERE SV kb A6 G SV Sl M HBIAG e PRFAHE ESHBtHE R g0,
Biceimyplesaf, suchyd¢ampbunds, ipetudelphysilogigaliyiacceptaptefaatlly primary

MSRBolGAN, m{%%@a gell \gﬁa\l&’%@ aﬂgbqfﬁ%% S'Tl’gg}g?%%?am gsters,

methylthiomethyl esters and pivaloyloxy y |ona]ly, any

phySI |cal table equivalents of the compqunds of gengral
Formut (e SR8 B BB G 1AL RS SR LG LATARE CAlsaiTe BFomine or

prougcing phefqabénflcenmeodrds of (gehn@mhiermula () in vivo, are within
the scope of this invention. The compounds of formula | can contain

severahasymmelribeentarsrang carohe 2R dsasantinthedormoot aptigally
pure enantiomers, mixtures of enantiomers such as, for example,
8me(z§herem

racemales, apigally, P“&%Qé@%ﬁ%‘&’ﬁ&@%@n ”3 XtEes AL JIastgree!

i
d.iastereoisomeric racemates or mixtures of didstereoisomeric rac%%m tes
T e asymreu it leArsencatmi ey 58864 a carbon atom with four
different  substituents. According to the Cahn-Ingold-Prelog Convention
the asiimneetnichgarbs  30oatom carvbdohthe, RghdieiShcotiiggratipn.
WO 2008/046758PCT/EP2007/060667 - 1-  Preferred are the

compylaesef ormulnhapdipbarmaceidicalhareentalle saligthereof,
particularly the compounds of formula I.

The term "nitro”, alone 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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The dotted line in formula | (marked as *) represents a carbon carbon
single or a carbon carbon double bond 5 (I) and, wherein R."' to R6 are
defined as before. Accordingly, compounds of formula (l) are of one of the

WEHRRIMG Totmulae (11) and (I11) wherein R' to R6 are defined Hsiete]/060667

10Preferred compounds of formula | are those which are of formula Il.
Particularly preferred are those compounds of formula | which are of
folren Utee Fditihartprssferbiel mpe eonmpound Scoffervisian ohdreneingRiis ase or an

homy aeebarnyh @damantyl Qradamaniyl sHoSEIGE With AREQE BNR are not

ubstituents independently selected from hydroxy, alkoxy, halogen and
i% €9 &) B RIGFO MR R TE Ry [ R BHEHY M h SRS AR BT Gy salts and the
ditfku crophienykdihereingriflubrométhlphdnythatoalkaiyghenyl and primary,

Q%HRQWJ%HX' ‘@f{l%aE’PH%%Q’ &ht@ﬁ%‘rgﬁqlﬁ%ﬁs‘%ﬂé 8&@‘4‘! E[ﬂpzﬁl%g%ﬁrinégn g

independently selected from alkyl, halogen, haloalkyl,"alkoxy, hydroxy )
ARSI 2 WSS 200 BIOAB S BT HEP 201 5058 135 0sgjuich as isopropylantine,

tiftbetomethmdphemylaliiyh grtdtivoramethyiphenylatkyd, subpstiuieswithsne,
one or t s%bftituerats inde dently,selected from Ié%l}ipglegen

"G - 3 & 3 / X : i
ﬁ&r%’éﬂ?yq; alko %}?ﬁf/dl%ﬁ ‘3%& Yalod ho%l/?%}ésm )‘18 eny cycloa&@?lgﬁ) ound of
priemylcy coatisl Sabserened Wit ome @ atrsersubstasatb Sincieperadently

selactac-iromalkyt-palagen:aloalkyb aloxy (yEEXYaNghe hydrochloride salts,

The compounds of formula I can also be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take place e.y, as a
consequence of hygroscopic properties of an initially anhydrous compound of formula |
(hydration}. The term pharmaceutically acceptable salts also includes physiologically

acceptable solvates.

"Pharmaceutically acceptable esters” means that compounds of general formuta (1)
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compounds in vivo. Examples of such compounds include
physiologically acceptable and metabolically labile ester derivatives, such as
methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl esters. Additionally,
any physiologically acceptable equivalents of the compounds of general formula (1),
similar to the metabolically labile esters, which are capable of producing the parent

compounds of general formula (1} in vivo, are within the scope of this invention.

The compeounds of formula T 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,

diasterepisomeric racemates or mixtures of diastereoisomeric racemates.

The term “asynumetric 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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haloalkoxy. Another preferred aspect of the invention are compounds of
formula 1, wherein R2 is hydrogen, alkyl, haloalkyl, pyridinylalkyl,
cycloalkyl, cycloalkylalkyl or phenylalkyl or ft2 is pyridinylalkyl or

WiHepY/IidFPwhich both are substituted with one to three subJtREERITI60667

independently selected from alkyl, hydroxy,.alkoxy, halogen and haloalkyl.
Further preferred are those compounds of formula | , wherein one of R3

and R&risehydrogehe atkyh aycisalkinrhalballyl oplabsent andihaotesdnelts
ighereof, BAiRvArogemalkyl BYHAINY rGylpalkyl, cycloalkylalkyl or haloalkyk

b) phenyl or phenyl substituted with one to three suhstituents
indepéihdenthy slecte doibinbm flusrosdnaldabieyl-ased thydeokyn ejrbon single or a
Rbanylalkyl 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 allcyl; 20 or R3 #Ad R4rtolyether with the carbon atom to
which they are attached formt & cycls

cinegtefrahydrdRirane, indan or oxetane,
wherein cycloalkyl, piperidine, tetrahydfopyrane, tetralfydrothiopyrane,
pyrrolidine, tetrahydrofurane, in}i ATk
with one to three substituenﬁﬁndepen
arylalkyl. Preferred are compounds of f
norbornyl, adamantyl or adamantyl substituted with one or two -
subistifuents idepeEndedtizealectethirombydimeyy, alkepsdnalogananda (1) are of
lkyl: -WO-2008/046758PCT/EP2 60667 - 12 - b)
%f?%%iﬁ%gt %I‘SH} n%f,l}%}ét g@r%“e%?;ﬁﬁhaloalkoxyphenyl or difluorophenyl,
wherein trifluoromethylphenyk haloalkoxyphenyl and difluorophenyl are
optionally substituted with Q%e or two substituents indeperkglenggf‘selected
from alkyl, halogenshaloallfyk atkoxy, hydroxy and halpglkoxy;
trifluoromethylphé:ﬁ r'flJJg;q%methyIphenyIaIkyI Sulsti
one or two substituentsiindegendently selected from alkyl,
haloalkyl, hydroxy ?Qaq’ koxy; or hy

ently selected from 25alkyl and
ula I, wherein Rl is a) bornyl,

(1 (i

wherein R to R® are defined as before.

Preferred compounds of formula I are those which are of formula 1L Particularly

preferred are those compounds of formula I which are of formula 131

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

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

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

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

haloalkyl, alkoxy, hydroxy and haleatkoxy;
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d) phenylcycloalkyl or phenylcycloalkyl substituted with one to three
substitu nts independently selected from alkyl., halogen, haloalkyl,
alkoxy, hydroxy and 10haloalkoxy; 122 is hydrogen, alkyl, haloalkyl,

WHVHARARIRY/ |, cycloalkyl, cycloalkylalkyl or phenylalkyl or R2 BCT/EP2047/666667

pyridinylalkyl or phenylalkyl which both_aje substituted with one to three
substituents independently selected from alkyl, hydroxy, alkox-y, halogen
and hajaalkytirib ehel ol Ry3adind di2Afiscaydrageiphaligihlicyldoaltiinted with one or

neloalivh enase0l enine AOET 0ea AHAROER. A, BV, ko

cydoalkyl, cycloalk alks/l or pheny eﬁ? Substitu
with o‘h@t@’%ﬁ?@é &alsat Qé'ht@rlndependently selected from fluoro,
haloalkyl and hydroxy; c) phenytalkyl or pyridinylalkyl, wherein

phenydaliiytandypyr dipydaliibay e 20oitio nallytsubtituted avithotedosthireguents
substifyents indepepdentiv-sslegied f{%%é'}klﬁ'a Bé‘ﬂﬁ’ SR @WL@%&

hydroxy: or d) oxetane or oxetane substituted with kyl or R3 and'R4
toget Eri% f9¥ke carbon atom to which they are attached form a
cydoalkane, piperidine, tetrahydropyrane, tetrahydrothiopyrane,
pyrroliting: tetrafydrdfuzmaer DBindanoioxetanepwherdin Ciioaliayl, wherein R” is

m‘%@meaﬁ@}ﬁbﬂgmﬂfyrﬁﬂ%lﬁqﬁmdE?Emgﬂ%ﬁa!;}%kﬁm 'll@%n%i phenylall qd or R is

tetr furane, indan and oxetane are optio substituted with one to
tﬂ%g %%B?éimdféﬁﬂ éﬂ%ﬂﬁéiﬁ‘sf@é‘e‘éﬁ%ﬂlgﬁfw ﬁf YV &R RERGAE Sipeyituents

2008/01B 788 RGDER 200Y V606G ok, vibeohldcad RA isluaticgigen,
isopropyl, isobutyl, cycloalkyl or haloalkyl and the other one is hydrogen or

absent;,ane: phaemacautigally asspriable saltsAnd estersthermrliwith 1he r? is

rov so th
Pl i Lhrrg R AR B IHE 2B Sz ol-2-0ne s
excluded and in case one of 512.3 and 12' is methyl, ethyl, n-propyl or

n-buty drassomikrlonidinyd esgenblaystan et @ felwstnidrogen

or methyl.
b} phenyl or phenyl substituted with one to tiiree substituents independently selected

from fluoro, haloalkyl and hydroxy;

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

alkyl, halogen, halealkyl 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 [, wherein

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

substituents independently selected from hydroxy, alkoxy, halogen and alkyl;
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Further preferred are those compounds of formula I, where Radamantyl or
hydroxyackunantyl.  Further preferred compounds according to formula
| are those, wherein 12 is (Z)-5- hydroxy-adamantan-2-yl. Particularly

Worétesred abe those compounds of formula wherein 12'is  PCT/EP2007/666667

(E)-5-hydroxy-adamantan-2-yl. Also prefesred are compounds of formula
1, wherein R’ is trifluoromethylphenyl.  Another preferred aspect of the
presemt imientromeaite/ghimpdunds acgording 1t@1ﬁathwl;a3hewjflenedfﬂla& tphenyl,

hydroggn, &E?ﬁﬁfﬂf@%&@mﬂﬁ Hla?&ﬁl %%Hevfﬁla éim% %g{g'&)nonally

R2 is methyl, ethyl or cyclopropyl not r preferre aspec are‘t

compdtAtE et o o ToRHUIR IS HRRTSIT OfRe oA TR 8 savibe eterli§ e Aalogen,
or methybahd thie ofhervang:isiso progkasyeclopropyl or cyclopropylmethyl.
20Further preferred are compounds of formula I, Wherein le and le are

methy&p&}&,@%@&;@g@gﬂﬁfl R%ﬂ}%ﬁ%%ﬂe@i@mﬁ& err 2 E*[}%Xa%‘?ed with one or

attached form cyclopentane or’indan. Further p d are
compbUiRdLtstitbFRbR e Bherbr i éfr?anlélwhéﬁﬁ%%&ﬁm btk Gttkery:
one ishptenyl subsiiiitBa witbrone or two halogens independently selected
from 25 fluoro and chloro.  Also preferred are compounds according to

formulg, %hwmr,%agﬁ angiRd ogsthrsithdhe carban alem I WhER stituents
they are attac cy c}ohegg (—E %r cy clohe\i)tane WO

2000 ST EEECERBO0TIGBOGT . Taiorer Britattah A hdasrony and
compabuaitdsacgording to formula 1, wherein one of le and R6 is hydrogen

and the other one is hydrogen or absent. Examples of preferred

gempavads.of, farmuial @a)l@yﬂepyndm lalkyl, cycloallyl, cycloalkylalkyl or phenylalkyt
1)1-Ada ntan-g-yj[-ﬁ q fi, %
or R™1s pyridu '1eny

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

11<:hdla0t% are su%stltuted with one to three

haloalkyl;
one of R® and R* is hydrogen, alkyl, cycloalky, haloalkyl or absent and the other one is
a) hydrogen, alkyl, pyridinyl, cycloalkyl, cvcloalkylalkyl or haloalkyl;

b) phenyl or phenyl substituted with one to three substituents independently selected

from fluoro, haloalkyl and hydroxy;

¢) 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 arylatkyl;
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5 2)1-Ada mantan-2-y1-3-pyridin-2-ylmet hyt-1,3-dihydro-im idazol-2-one;
3) 1-Adam a man -2-y1-3-isop ropyl-4-ph eny1-1,3-dih
ydro-imidazol-2-one; 4)
WP AWER#AMAN-2-y1-3-cyclopropyl-4-phenyl-1,3-dihydro-imidBZ &{EF28pEe 60667
5) -13 -
[-Aclantantan- 2 -y1-3-cyclopropy1-4-(3-fluoro-phenyl)-1,3-dihydro-imidazol-
2ihe! %3 and R® is hydrogen, isopropyl, isobutyl, cycloalkyl or haloalkyl and the other one

-Adamantansgay 3:6¥5lepropy1-4-pyridin-2-0-1,3-dihydro-imidazol-2-one;
107)1 -Adamantan-2- -y1- -4-tert- butyl1-1,3-dihydro-imidazol-2-one; 8)

antan-2-yl-4-isopr ydro-imidazo
rﬁ}a{ﬁ g%i_l% % acce %Fé/ S%%lﬁ‘ drOTeiII:Fl ’ "155% t% %&83(}21150 that 1,3-dihydro-

]flAQb@mbﬁtéﬁ{z%m%h@mﬂle8’-:1&%1'@3@%&2%102&'0&@@!@ied and in case one of

RAdameniancdyln(B-luaegrhenzyii,3-Hihyaeerimidazol:ang 454 bse
t - TM 1@ Q)egfﬁutyll 11 3y3d|hydro imidazol SZEC%]e 13) bsent

1iAd§; anta 8% TW
1588 mlgrﬁ?t%tn ‘12‘29!31 thyl-propy1)-1,3-dihydro-imidazol-2-one;
14) 1-Adamantan-2-y1-4-cyclohery1-1,3-dihydro-imidazol-2-one; 15)

1- Adamama%&irﬁay@tapg@wﬂné@%ﬁbwf@ffmicia;za\%@nﬂz‘ is d@daniyl or
-% -4-(2,2,2-trifl uoro-ethyl)-1,3-dihydro-imidazol-2-one;
17§§?A ma

tan-2-y1-4-cyclopropylmethy1-1,3 -dihydro-imidazol

Lo b RS ORISR e kD spei] s (7
srébﬁ%ﬁémmtaﬁfm#d?%tﬁwaﬂﬁ@h@fﬂli@uﬁ hly@ﬁ%cnﬁmazaﬂzcérﬁ@ o |,
Irhetamantans 14/ hydrsobudyd:dnB0ibydro-imidazol-2-one; 21)
1-Adamantan-1-y1-4-isopropyl-1,3-dihydro-imidazol-2-one;
Also preferred are compounds of formula I, wherein R' is trifluoromethylphenyl.

Another preferred aspect of the present invention are compounds according to

formula I, wherein R is hydrogen.

Preferred are further those compounds of formula I, wherein R” is methyl, ethyl or

cvclopropyl.

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 phenylt 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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2522)1-(11L,2S,4S(18,2R,412)-Bicyclo[2.2.1]
hept-2-y1-4-tert-butyl-1,3-dihydro nidazol-2- one; 23)
1-Adamantan-2-y1-3-cyc lopropyl meth

WHEHILERISbyI-1,3-dihydro-imidazol-2-one; 24) PCT/EP2007/060667

1- Adamantan 2-y1-4-isopropyl-3-pyridin42tylmeth y1-1,3-dihydro-im idazol
-2-0ne;

25)
1- Adaﬁﬁﬁfﬁfﬁi@@?&hsséwwn@wﬂp@%ﬁwf]?@@ﬁhﬁdr&ﬂmi@&mﬁi?ﬁ@n@d R"is

3Q&8)en and the other one is hydrogen or absent. o
1-Adamantan-2-y1-3-cyclobutylmethy1-4-isopropyl-1,3-dihydro-imidazol-

2-0negef )1}7 les of piefened conip ounds of formula fl) are
1-Adamantan-2-y1-4-cyclopropyl-3-cyclopropy methyl 1,3-dihydro-imidaz

ol-2-one S,
3oyl e’é?ﬁ‘ﬁﬂ?f%z-"fﬁ"gfg?f?tﬂflhéfé@é‘iﬁ?{f—lﬁé‘?‘i’fﬁﬂ)ﬁ%‘é’thyl-1,3-dihydrom
iglazol -2 bnen W2 2008046 58 RERERROG/ (06066 7im kb =22y &€yclo p

fﬂpyla“;m%%{ a&:zg@ 4 rgmﬁ%%%ﬁxﬁﬁ%@ydmyﬁo I0nifazeh2sqne; 30)

1-11- C loro-ph
dpropyrid aﬁ?gab%&yn- -gzaww%rﬁ.aa%ﬁz? Sndihzdyo-imidazol-2-one;
aAdam!adMamﬁqyxlz@ba@yib;ﬁﬁ@@pnopylﬁﬁ;ﬁ«aiglsiy@fﬁ m@&ﬁ@}cﬁtﬂﬁﬂlcﬁ&)l 2-one;
Ada .
T e el S S sy a3k aliygiyo-midacol 2 one
fJAdahﬁ@ﬁawzam23¥b§dﬁmﬁyhﬁe”wmml(zlzawﬁﬁhér@zethyl
BL.3- d%ﬂéﬁﬁmﬁ&ﬂﬂdﬁiphzwﬁﬁ)ﬁﬂ)l 3-di ]ydm 1m1dazol 2-one;

§%) 3- tg}gn%a/ E ]P?%{:}OPX]B?’ ]Irﬁ]eéfg/ ro-imidazol-2-one;

opropy m opropy ome%yl -phenyl
) 3- dlrﬁy@mﬁﬂtd&z%bﬂ%aﬁ@nmg@ dihydro- lmidazol 2-one;
$1Gyclopmmimetby rarisohuiyd kg il uoremetykaRenyly-tddyd ro-

|dazol 2- one
12} 1-Adamantan-2-yl-4-[(S)-sec-butyl]-1,3-dihydro-imidazol-2-one;

13)  1-Adamantan-2-yl-4-(2,2-dimethyl-propyl)-1,3-dihydro-imidazol-2-one;
14)  1-Adamantan-2-yl-4-cyclohexyl-1,3-dihydro-imidazol-2-one;
15) 1-Adamantan-2-yl-4-cyclopropyl- 1,3-dihydro-imidazol-2-one;
16) 1-Adamantan-2-yl-4-(2,2,2-triffuoro-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;

) l-Adamantan-1-yl-4-isobutyl-1,3-dihydro-imidazol-2-one;
21} 1-Adamantan-i-yl-4-isopropyl-1,3-dihydro-imidazol-2-one;

) 1-(1R,25,45/15,2R,4R)-Bicyclo[2.2.1 |hept-2-yl-4-tert-butyl-1,3-dihydro-imidazol -2-
one;

) 1-Adamantan-2-yl-3-cyclopropylmethyl-4-isopropyl-1,3-dihydro-imidazol-2-one;
24)  1-Adamantan-2-vl-4-isopropyl-3-pyridin-2-vimethyl-1,3-dihvdro-imidazol-2-one;
25)  1-Adamantan-2-yl-3-cyclopropyl-4-isopropyl-1,3-dihydro-imidazol-2-one;

) I-Adamantan-2-yl-3-cyclobutylmethyl-4-isopropyl-1,3-dihydre-imidazol-2-one;
27) 1-Adamantan-2-yl-4-cyclopropyl-3-cyclopropylmethyl-1,3-dihydro-imidazol-2-one;
) 3-Cyclopropyl-1-(5-fluoro-2-trifluoromethyi-benzyl) -4-methyl-1,3-dihydro-

imidazol-2-one;
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37) 4- 1 sobuty1-5-( 2,2,2 trifluoro-ethyl )- 1-( 2-trifl
uoromethyl-pheny1)-1,3-dihydroimidazol-2-one; 38)
4-Isobutyl1-3-methyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-o

WHeM03658-Cyclobutylmethyl-4-isobutyl1-1- (2-triflu PCT/EP2007/068667

oromethyl-phenyl)-1,3-dihydro-imidazofZone; 40)
1-1(Z)-5-Hydroxy-adarnantan-2-y11-4-isobuty1-1,3-dihydro-imidazol-2-on
@241 )31 clopropyl-4-methyl-1-(2-trifluoromethyl-benzyl)-1,3-dihydro-imidazol-2-one;

BYb- Hygrqzﬁmm@n@m%&ﬂeﬁ&?Quayéo}a?owhxcy%mngﬁ&%ﬁz one

42 4-1sohuty1-1-(2- henyl hydro-imidazol1-2-one; 20
yclop H%’%‘ﬁq%/ﬁ 24 ?88 JP-E ORI oS RS B-ifeiro-
ﬁ@az@h&dmmtéﬁ)%yll§elhmty§tl—ﬁezztﬂunfbmmkemxfj/)pmdyi),rdm imidazol-2-one;

b d'byﬁmm%zg%a%oa}agﬁwl%ﬁwcpPy'm%g%asaﬂwy% -3

uoromethoxy-pheny1)-1,3-dihydromidazol-2-one;
1-(2, 4" BifitrYoltiny 1)-4-isobutyl-1,3-dihydro-iMdazo1-2-one; 47)

44 sohunat(RemethylBcirifargriethyl-phenydidh Reihysierimidazd; 2-0
L SR T T L e B B
49) 3iCyérepropyicd-isopropyl- 1 (2-triflu

ammethyl-Rheby -k dinyekenm i1 dezak?s Qa3 PBhenyl)-1,3-dihydro-
4- Isobu])é%l 1-(2-trifl uoromethyl-phenyt)-im idazolidin-2-one; 51)

1-Adamanta an- -?/1 “4-isopropyl-imidazolidin-2-one; 52) (

R} 1-Adashantah-2-yL-4:ifopropybihdd ZetidinGonehsBpi G jHt 1Addihydro-

amaniani2:¥il A« sep ropyl-imidazolid in-2-one; 54)

gSS)) 1- Adamantan 2-y1-4-isopropyl-3- meth}/l imidazolidin 2-one;
4-1sobutyl-3-methyl-1-{2-triflioromethyl-phenyl)-1,3-dihydro-tmidazol-2-one;

39)  3-Cyclobutylmethyl-4-isobutyl-1-(2-triftuoromethyl-phenyl)-1,3-dihydro-imidazol-
2-one;

40)  1-[(Z)-5-Hydroxy-adamantan-2-yl]-4-isobutyl-1,3-dihydro-imidazol-2-one;

413 1-{(E}->-Hydroxy-adamantan-2-yl]-4-isobutyl-1,3-dihydro-imidazol-2-one;

42)  4-Isobutyl-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-one;

43)  3-Cydopropylmethyl-4-isobutyl-1-(2-methoxy-phenyl}-1,3-dihydro-imidazol-2-
one;

44} 4-Isobutyl-1-(2-trifluoromethoxy-phenyl)-1,3-dihydro-imidazol-2-one;

45)  3-Cyclopropylmethyl-4-isobutyl-1-{2-trifluoromethoxy-phenyl)-1,3-dihydro-
imidazol-2-one;

46}  1-(2,4-Difluorc-phenyl)-4-isobutyl-1,3-dihvdro-imidazol-2-one;

47} 4-Isobutyl-1-(2-methyl-6-trifluoromethyi-phenyt)-1,3-dihvdro-imidazol-2-one;

48) 1-Adamantan-2-yi-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;

533) (S)-1-Adamantan-2-yl-4-isopropyi-imidazolidin-2-one;

54)  (S)-1-Adamantan-2-yi-4-isopropyl-3-methyl-imidazolidin-2-one;
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WO 2008/046758PCT/EP2007/060667 - 16 - 55)
(R)-1-Adamantan-2-y1-4-isopropyl-3-methyl-nnidazolidin-2-one; 56)
1-Adamantan-2-y1-3-isobutyl-4-isopropyl-imidazolidin-2-one; 57) 1
WINHEHHATAR-2-y1-3-cyclopropytmethy1-4-isopropyl-imidazoliBiFERAGe7/660667
58) 1-Ad amantan-2-y1-4 -i sob utyl -imig@zolid i n-2-0 ne; 5 59)
1-Adamantan-2-y1-4-cyclopropylmethyl-imidazolidn 2-one; 60) 1
-Adan@ntan@ay i dirplethispimidaizdlidinkRiane 164} illi]-2-one;

(?d/f

)M'a/qﬁmaﬁdﬁwmgnmlﬁﬁlgw m&%%ﬁ% Idip;-2-one; 62)

darnantan-2-y1-1,3-diaza-spiro [4.4] honan-2-one;

3- éycioﬁf’dﬁﬁlfﬂ]‘lr%blrépﬁ}i@@@ﬁﬁlﬁ"ﬁ Mﬂwwwﬂ 'Giip-2-one;
3 Dicyclaprapyi-1- ﬂwitFkﬂdllﬁXWMﬁﬁafyﬂz@lﬁtﬁﬂyﬁ.)olﬁBjdazolIdln -2-one; 65)

%ﬁ e ”Aai%a %3142 éﬁ?ﬁ%ﬂ"’gt eitlg é%ngll din-2-0 ne; 66)

mantan- -y1 3 |m| azo -one; 67)

3% le)féiéﬁ?@ﬁwlﬂ??’_rz’é Zﬁsdhv@rﬁaﬁylam%méﬁ@arﬂmm imidazolidin-2-one;
@8) 3, 4-PDIysioprapydxi- ﬁﬁrﬁahy&f@f})ﬁaﬂ@fﬂﬂﬂéﬂﬁrﬁdﬁéaﬂﬁli‘éﬁig“QH%,
éfnn% ?1}61}9 %dg: cl poprop Za 3 BE)[ ydr%x¥ -adam antan-2-y11

-4- imidazol dn- -one f %8 rop 21 -

@)-5- ﬁ@y@wlaﬁﬁln%ﬁmmozwméa m@tlrwkatmdafimlmnyg-oneiambidin -2-one;

44Gycloniopy. )R BVeoyradRMANAR Y mfad- dirmi, ;
etﬁyl |m|%§%ﬁé%%r%&§ e(721? 1 Aé%?han?;g:ﬁ 2 11%1”4%3%%5/11 i ﬁi?t hyl-i

66}
67)
63)
69)
70)
71)
72)
73)

opropyl-4-methyl- nmdazohdm one;

B -
I-Adamantan-2-vyl-3,4-dicyclopropyl-imidazolidin-2-one;
3,4-Dicyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-imidazelidin-2-one;
3,4-Dicyclopropyl-1-[{E}-5-hydroxy-adamantan-2-yi]-imidazolidin-2-one;
4-Cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one;
4-Cyclopropyl-1-[(Z}-5-hydroxy-adamantan-2-ylj-4-methyl-imidazolidin-2-one;
4-Cyclopropyl-1-[(E}-5-hydroxy-adamantan-2-yl]-3,4-dimethyl-imidazolidin-2-one;
I-Adamantan-2-yl-4-isopropyl-4-methyl-imidazolidin-2-one;
I-{(Z}-5-Hydroxy-adamantan-2-vl}-4-isopropyl-3-methyl-imidazolidin-2-one;
1-[{E)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-3-methyl-imidazolidin-2-one;
I-Adamantan-2-yl-3,4-dicyclopropyl-4-methyl-imidazolidin-2-one;
3-Cyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
3-Cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl|-4,4-dimethyl-imidazolidin-2-one;
1-Adamantan-2-yi-3-cyclopropyl-4,4-dimethyl-imidazolidin-2-one;
3,4-Dicyclopropyl-1-[(Z)-5-hydroxy-adamantan-2-yl| -4-methyi-imidazolidin-2-one;
3,4-Dicyclopropyl-i-[(E)-5-hydroxy-adamantan-2-vl}-4-methyl-imidazolidin-2-one;
3-[{Z)-5-Hydroxy-adamantan-2-yl{-1,3-diaza-spiro{4.4nonan-2-one;
3-[(E)-5-Hydroxy-adamantan-2-yl]-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;

3-1 (E}»3»Hydroxy—adalnanmn-.’z-}fl} -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;
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73) 1- ( Z)- 5 -1-1ydroxy-adamantan-2-yll -4-isopropyl-
3-methyl-imidazolidin-2-one; 20 741 1- (E)-5-1-1ydroxy-adamantan-2-y11
-4-isopropyl-3-methyl-imidazolidin-2-on e; 75)

W NYaHaRTtAN-2-y1-3,4-dicyclopropy1-4-methyl-imidazolidin-2GHEP 7B /060667

3-Cyclopropy1-1- [(Z)-5-hydroxy-adamantan-2-yll -4,4-dimethyl1-imidazol

d 2-one; 77) 3-Cyclopropyl-1- (E)-5-hydroxy-adamantan-2-yl|
-454-divéthykanictéizd it (2-ehdryd8):1 - «ddarmantan-Pyd Bdiyelth vl -imidazolidin-2-
oprop)g;ll -4,4-dimethyl-imidazolidin-2-one; 25 79) 3,4-Dicyclopropyl-1-

Z dro>gy adamantan 2-yll -4-methyl-imidazoi idin-2-one; 80)
Dll: éﬁgp‘? uixy adamantan-2-yl}-3,4,4-trimethyl- imidazolidin-2- -One;

(E)}-S yldroxy-Egaraantan2aylid-2-miethyldmiciaz olidintByonei &klidin-2-one;
O A S L A I ARBIRAES one
9{2,}11n10 =D-ber oxyg§§11'1a11tala 2-yl]-4-isopropyl-3,4- dn‘net hyl-imidazolidin-2-one;

44 Dieyaiopropydr - HrS-pydipanagamantansdrydprinidazalitdinm 2ronedin-2-
30 84) 4,4-Dicyclopropy1-1- [ (E)-5-hydroxy-aclamantan-2-yl

-|m|dazoﬁichn 2-one; 85) 3- [(E)-5-Hydroxy-adamantan-21,41

A metRys-1) 3tdiazimepirei4 4tndnaht 2 enby 88)4-Cycloptopyvll-4-methyl-
(E)-5- mg&g%ydgggmggtan -2-y1]-3,4-dimethyi-imid azolidin-2- one; 87)

[?E% h%if&%i}%%éﬁ%&r?‘élﬁfﬁ AR il oo ssiel dwiaonan-2-one;
2008/046758PGTIEPRB0H06066F -d7m88)13(24Fu6rdietiybiro| 4.4 nonan-2-one;

<#> %@éﬂ&% ?%r%aﬁstarb%yyaa%ﬂmt?w 1@'9%9 % dgﬁ%%?one g%l)go

roxy-adarnantan-2-ylj -3,4,4-trimethyt-imidazoli
57?@;@@5 - %gérﬁéﬁfgﬁ}?ﬁﬂm@‘igﬁﬁf@pv ~h3,7-triaza-spiro[4. 5)decan-2-one;
I‘RBthYJ Boittaizohdipy a1 & @hidmbntan-2-y1]-1-methyl-1,3,7-triaza-spiro[ 4.5 | decan-
(E)-S-ijggoxy-adamantan-2-y11-4-isopropyl-4-methyl-imidazotidin-2-one;

100} 1,3"-Dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl]-spiro[imidazolidine-4,2’-
[2H]mndene}-2-one;

101} 17,3'-Dihydro-1-[(E)-5-hydroxy-adamantan-2-yl|-spiro|imidazolidine-4,2'-
[2H|indene]-2-one: and

102) 1',3'-Dihydro-1-[(E}-5-hydroxy-adamantan-2-yl]-3-methyl-spiro{imidazolidine-
4,2"-12H]indenel-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-cyclopropylmethy-imidazolidin-2-one;
I-Adamantan-2-yl-4,4-dimethyl-imidazelidin-2-one;
3-Adamantan-2-yl-1,3-diaza-spiro{4.4 | nonan-2-one;

3-Cyclopropyl-4-isopropyl-1-{2-triftucromethyl-phenyl}-imidazolidin-2-one;
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92) I- [(E)-5-Hydroxy-adamantan-2-yli -4- isop ropyl-3,4-dimethyl-im
idazolidin-2-one; 93 ) 3-Ethyl-I- E )-5 -hydroxy-adamantan-2-yl] -4-isop
ropyl-4-methyl- idazolidin-2- one;  94) (ft or S)-4-Cycl op

WEDPYIBBLER/I-1- ( E)-5-hydroxy-adamantan-2-y1 PCT/EP2007/060667

-4-methyl10imidazotidin-2-one;  95) l-@yclopropyls 3- |
Z)-5-hydroxy-adamantan-2-y11-1,3-diaza-spiro [4.4]nonan-2-one;  96)

B@yieloptopydp:3- I{ B} sHhycroxytadaphantini2byieidBsdiazasspiro 14.4
Monan-2-one;  97) 7-Benzyl-3-

[(Z)-Brhydliax-y-poamanangdyd ink8,7-thiazra-spiie -4 hidecan-2-one; 98)
7-Benzy1-3- [ (E)-5-hydroxy-adamantan-2-y11-1,3,7-triaza-spiro [4.5 |

degan;:ong: }§ 199). 588 oﬁ&@ 1hiRdap Avge: %)eadama”ta” 2yl

-1- methyl 1,3,7-triaza-s ecan?. -one; 1',3T-Dihydro-1- |
(2)-5- hy roxy-a tan- 2 11-spiro [dazolldlne -4,2' - 12H1lindene |
ShEve Dli’é’i")‘% rg?%ﬁyh TP A Br 6% ARt ol piro |
idazolidine-4,2' - 201 2Hlindenel-2-one; and 102) 1',31-Dihydro-1- [
(ﬁﬁsc}wamyy-bcﬂ%ﬁﬁénlﬁaﬁrgxyrp@m@myrZsuﬁﬂré-{lwlaﬁzi@m@m@zﬂdm2—one;
[21HHindene] -2-one. Examples of particularly preferred compounds of

fordydlar(iy el 26:(S)- tyAdamatiatsl 24visoptopyirdmidazalidiniZiant one;
(R)-I-Adamantan-2-y1-4-isopropyl-3-methyl-imidazolidin-2-one;

T-Adamantans2yl- ﬁ(% Senrenyimsihylrimidazelidingzone;
1-Adamantan- 2 -y1-4,4-dimethyl-i Ildazotldln 2-0ne;

tan-2-y1-1 3-dia ir [441no opyl-4
s TRt oh SV AT GO O
2008/046758PCT/EP2007/060667 1 8 - 3,4- Dicyclopropyl- |
KT w1 2pRendinieORn oy 1AM ARt 90%1-4-c yelop

ropyl-4-methyl-im ic olidin-2-one;
3-Cyclopropyl-1-{{E) -5-hydrox;,f—adamantan»Zw}f]] -4,4-dimethyl-imidazolidin-2-one;

3,4-Dicyclopropyi-1-[(E)-5-hydroxy-adamantan-2-vyl}-4-methyl-imidazolidin-2-one;
3-[{E}-5-Hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.4 | nonan-2-one;
3-[{E)-5-Hydroxy-adamantan-2-yl]- 1 -methvl-1,3-diaza-spiro[ 4.4 nonan-2-one;
3-Ethyl-1-[{E}-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
1-[(E)-5-Hydroxy-adamantan-2-vli-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-vl}-1,3-diaza-spiro[ 4.4 nonan-2-one;

7-Benzyi-3-|{E)-53-hydroxy-adamantan-2-yl]-1-methyl-1,3,7-triaza-spiro[4.5|decan-2-one;

and



| -Adarnantan-2-y1-3,4-dicyclopropylidazolidin-2-one; 3,4- Dicyclopropyl -

1 -[ (E)-5-hyd roxy-ada man tan-2-y1 m idazol id in-2-0 ne; 5 4 -Cycl

opropyl -1- [(E)-5-hydroxy-adamantan-2-yl] A-methyl-1m dazol id' -2-one;
WE BB SPyI- 1- E)-5-h ydroxy-adamantan -2-y1 | -3,4-dirneXRJYEP2607/660667

-imidazolicla-2-one; 1-A daman tan-21-144-isop ro pyl-4-meth yl- im idazol

id in-2-one; - [ (E)-5-1-1ydroxy-adarnantan-2-y1 | -4- isopropy1-3-meth

yi-BidRAutittio-2-{0he 5 hAttamyartamndypi-3: 4L dipyetthyl-spiro[imidazolidine-4,2'-

qpEPRYdeftzmethyl-imidazoli din-2-one; 10
3-Cyclopropy1-1-[(E)-5-hydroxy- adamantan 2-y11-4,4- dlmethyl -imidazolid

in-2- OFU&% %éf' eDa(f C OP of Pylfe%xl 5} ngalgea i ‘?erz]';[g(g 12a
-4-meth |n- zone, roxy-adarnan ah-2- yI] -1
,3-diaza- splro [4 4 nonan-2-one, 3 E) 5 H%/droxy -adamantan-2-ylt-1-m

éﬂﬁ_}_fg&t&ggﬁgc@ﬁﬁ@rmq ﬁl)ﬂbﬁaﬁ“ﬁ Jé Q}E&ﬁg}pplzmxda:ﬁo idine-4,2'-inden|-2-one;

[(E)-5-hydroxy-adamantan-2-yll4,4-dimethyl- nidazol'd'n-2-one; 15 1-
[{(EY-B:yaronyaddaaramtai-21yl B 3jthadnindétis yirirhidakokditiR-die:inden]-2-one;
[(E)-5-Hydroxy-adamantan-2-yt -4-isopropyl-3,4-d

Mettwy)-imidazelidin:2Hane: Sl o [(k)dezbldrexy;auaiaantanZaylmantan-1-

- -|so &/I -4eth yl-im 'dazol id in- 2-o n e; (12 or

g zlC(?.E,)ycFop’ropyl 3-ethyl-1- [ (E)-5-hydroxy-adamantan-2-y1]-4- methyl-
imidazolidin-2-0 ne; 20I Cyclﬂ?rop

By b AmaRArR; Léiai&?&g%ﬁ Hstiaczh poidRad- brladaapntan-1-
20Q840461468PCT/EP2007/060667 - 1 9 - | ,3'-Dihydro- | -
RE)-5-hydrox-y-adam a tai 2-y11-3-methyl-spiroidazol [21-1] indene]

=018 Fythes 8xan f preferrefa thedayve n-1-
=011 TRt o 4 & 39&9? BRGAUBRANAMS £ hRIOYE NN &8s Ran-1

B &FS%TIF%%?Wmié&zo]ldme 4,27-inden-one;

5Z)inoadamantan-2-y11-11,31-dihydro-2H-spiro[imidazolidin -4,2'-inden]
Mg 8)-4-(2-0x0-1 ',3’—dihyd.r0— 1H-spiro|imidazolidine-4,2"-inden}-1-yl}adamantan-1-

yllmethanesulfonamide;

1,1,1-trifluoro-N-{(E}-4-(2-ox0-1',3"-dihydro-1H-spiro{imidazolidine-4,2"-inden]-1-

yl)adamantan-1-yl}methanesulfonamide;

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

vlyadamantan-1-yljmethanesulfonamide;

tert-butyl ({[(E)-4-(2-0x0-1",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- 1 H-spiro[imidazolidine-4,2'-inden]-1-

yhadamantan-1-ylJamino}sulfonyl)carbamate;

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

vl]sulfamide;

N-[{Z}-4-(2-0x0-1",3’-dihydro-1H-spiro[imidazolidine-4,2'-inden]- 1 -yl Jadamantan-1-

vl]sulfamide;
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N- [ (E)-4-(2-oxo-1 H -spiro | imidazol idine-4,2den ] -1 -yl)Jadamantan- 1-

yl acetam ide; N - [ ( Z) -4-(2-oxo0-yd ro- 1 Ho [dazolidine-4,2'-inden]- |

-yl)Jadamantan-1 - ylj acetamide; 10 N-[(E)-4-(2-ox0-1",3'-dihydro-IH-spiro
Windda2éttihe-4,2'-inden | - 1-yl)adamantan-1- yt | methanes8fariattEs60667

N-1(Z)-4-(2-oxo- r,3'-dihydro- H-spiro . 2( .

[imidazolicline-4,2'-indeni-1-yeadamantan-1- ylimethanesulfonamide; 1,1,1

~FriflyrbroeNN (E)-442-ox0-1133 ddidro-iiHis pofoidemdol ity yaelaimlaniyan

fﬂa{Qé&T{Wn H{g&%@ﬂge I, I-trifluoro-N- [(2)-4-( 2-ox0- 1,3'-dihydro-
spiro [imidazolidi e-4,21- |nden } -1 - yhadarnantan- 1-y1

thanes [de; tert-butyl E 2- ox 3
R ) iy Ty Bl S e FOT Yo Lates a1
téﬁkl&%}t;&l(‘{an(Z)ﬂiia(@l@mdtlH -spiro limidazo d e- 4 2- | - yt)adamantan-
1-y1] amino} sulfonyl)carbamate; N-[(E)-4-(2-oxo-1',3'-dihydro-1H-spiro
['lﬁli(daZ@l(di@QOAle?inﬁﬁ?ﬂrd Mﬂ%ﬁﬁ@ﬁﬂiﬂﬁzdﬁﬂh@lﬂuam% -1-Nyddamantan-1-
4 2 -oxo- 1',3'-dihyd ro- 1 H-spiro [imidazolidine-4,2'-inden| - -yl
)a&amémtan 125 ylisulfamide; WO 2008/046758PCT/EP2007/060667 -
20 - 2- hydroxy N- [ E)-4-( 2-ox0-1',3'-dihydro-1H- splro
NraFE- 2y e yaeaHRRENY 28Ry deetarti e methyl-1",

spirc{imidazelidine-4,2'-inden|-2-one;

[llmldazolldlne -4.2
thydro-2H-

1-[(E)-5-(2,2,2-trifluoroethoxy)adamantan-2-yi - 1',3'-dihydro-2H-spiro{imidazolidine-

4,2'-inden]-2-one;

1-[(Z}-5-(2,2,2-trifluoroethoxy)adamantan-2-yl]-1',3"-dihydro-2H-spiro[imidazolidine-

4,2’-inden]-2-one;
3-chloro-4-(2-ox0-1',3'-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-yl}benzonitrile;
3-(5,7-Dihydroxy-adamantan-2-yl)-1,3-diazaspiro[ 4.4 nonan-2-one;

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-yi]-3-methyl-1',3'-dihydro-2H-spiro|imtidazolidine-4,2'-

indenl-2-one;

1-{(Z}-5-aminocadamantan-2-yl]-3-methyl-1",3'-dihvdro-2H-spiro| imidazolidine-4,2'-

inden]-2-one;

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

vlJadamantan-1-yl]acetamide;

N-[(Z)-4-(3-methyl-2-0x0-17,3'-dihvdro- 1 H-spiro{imidazolidine-4,2'-inden|-1-

ylyadamantan-1-yllacetamide;

N-[(E)-4-(3-methyl-2-0x0-1',3'-dihvdro-1H-spiro|imidazolidine-4,2'-inden| - 1-

viJadamantan-1-vimethanesulfonamide;
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2-hydroxy-N- [ (Z2)-4-(2-ox0-1',3?-dihydro-1H-spirolim

idazolidine-4,2'-indenj -1 - yt) adamantan- lacetamicle, 51-
(E)-4-(2-oxo-1',3'-dihydro-1H-sptro [imidazolid e-4,2'-' den] -1 -y1)
HarARE15E yil urea; [ E)-5-(dimethylamino Jada m a ma n-3-F4&tiij12007/066667

-1",3'-dihydro-21-1- sp ro imidazol i dinez4,2H nden -2-one; 1-

[(E)-5-(2,2,2-trifl uoroethoxy)ada a 2-yl] -1',3'-dihydro-2H-sptro

Wni@%)zéﬁﬁm@eﬂl,gqn@éh]l S2-oileydro-1H-spiro[imidazolidine-4,2"-inden]-1-

%@-&n@&&tmﬂqgmse@m@amgm-zyu -1',3"-dihydro-2H-spiro
imidazolidme 4,21-inden]-2-one; 3-chloro-4-(2-oxo-1',3'-dihydro-1H-spiro [

idgzolidine-4 onltrl "
AT e eI B g
czyt@hgld&ra a&a&mankaﬂlglwwwh‘wmp%o[umudazondm 4,2'-
[21-11lindene] -2-one; 1-

[(B)t5uafnimeatia Mantan3 2148 metloy 151" 3lkgityd 16 2ptspiraiflazolidine-4,2 -

ndeR-2- %“E&am}mL (G-rainoadamaniane-y!
-3- methyl- ‘-dihydro-2H-spro [ 20 1 nden] -2-one; N-

thyl-2-oxo-I',3-dihydro 1H |ro[ mdazolidine-4,2'-inden]-1-
ANk e AL Ay e
Fﬂ}smuoﬁmmmﬂdim&acﬂs;%en] -1-) adam antan 1-yllacetamide; 25 N- [
(E)-4-( 3-methy1-2-oxo- | ',3'-dihydro- | H-spiro [ imidazotidine-4,2'-inden]
- [yﬂma@mﬂ@&mlmxbmezhangﬁuﬁm@%;[ i@ zolidine-4,2"-inden]-1-
280 /046758PC ﬁz C7/060667
amantan-1-yljsuifanm
2-hydroxy-N-[(E)-4-(3-methyl-2-0x0-1',3"-dihydro- 1 H-spiro [ imidazolidine-4,2"-inden| -

1-yl)adamantan-1-yljacetamide;

2-hydroxy-N-[(Z}-4-(3-methyl-2-0x0-1",3'-dihydro- 1 H-spiro|imidazolidine-4,2"-inden | -

1-yl}adamantan-I-yt]acetantide;

1-[(E)-4-(3-methyl-2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2"-inden}-1-

ylyadamantan-1-yljurea;

1-{(Z}-4-(3-methyl-2-ox0-1",3"-dihydro- 1 H-spiro|imidazolidine-4,2'-inden]- 1 -

vl)adamantan-1-yl]urea;

Methyl (E/Z)}-4-(2-0x0-1",3"-dihydro- [ H-spiro|imidazolidine-4,2"-inden|-1-

yl)adamantane-1-carboxvlate;

(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'-

indenl-2-one;
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- 21 - N- ()-4- (3-methy1-2-oxo-I',3" -dihydro-1H-spi ro[
nclazolidine-4,2'-inden] -1- yl)Jadamantan-1- methanesulfonamide; 1,1,1-
trill u oro-N- [(E)-4-(3-methyl-2-oxo- | *,3'-clihyd ro-1H-sp o

WL EHRHEIAR-1-yI] methanesulionamide; 51,1,1-trifluoro-N-  PCT/EP2007/660667

[(2)-4-(3-methy4-2-ox0- ',3'-dihydro-1H-gpgiro [imidazordin -4,2'-
indenl-1-yl)adamantan-l-ylimethanesulfonamide; N-1(. E)-4-(3-meth
yE/Z o%d 2 (Bladihydrioza Spspird Kircittdzpl) yi Jadamantainday dslifamitierethyl ester;
N-1( Z2)-4-(3-methyl-2-oxo-1',3'-dihydro-1H sp odazolidine-4,2'-inden ] yl
Jadarantad-kryl, sulfanmeeio 4.4 non-3-y1)-adamantane- 1 -carboxylic acid;
2-hydroxy-N-1(E)-4-(3-methy1-2-oxo-1',3'-dihydro-1H-spirolimidazolidine-

@zinge alo&yli%damn WABRGIAMIAC o antane- 1-carh acid amid
LZE hy(')?rozy N- 1(Z -4(3-me yaljrz gitgll giclihyairl?janlﬂirzesp% [0XV ic acid amide;

%é‘% B RS TR i B 5 RBAL A7

y adamantan-1-yllurea; L- [(Z)-4-(3-methyl-2-0x0

BlAin{dioEilsphirsanidzbetttimeial Sdlmpedra yebaemiastarcaBoieasid
Mhethyl ¢ktb8)-4-(2-0x0-11,3'-dihydro-1H-spirolimidazolicline-4,2 -inden1-1 -
20 yh)adamantane-1-carboxylate; (E/Z)-4-(2-oxo0-1',3'-dihydro-1 1 spiro 1

irpidazolidings¢.2indens 1oyl @9%‘@@5%%_1} arbaxylic.acid; QE{EAX%I& acid;

2-ox0',3'ydro-1R- splro[lmldazolldlne 4,2'-inden] -1-y1 Jadamantane-1-
?%/’29@@%&0%9 192%848;1 9745 %ﬁ;g;l’/ yigocc)iz{gg%gge? 1 gazrls{)xyhc acid amide;

3-(3-Chloro-benzyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4,4-dimethyl-imidazolidin-2

one;

1-((E)-5-Hydroxy-adamantan-2-yl)-4,4~-dimethyl-3-(3-trifluoromethoxy-benzyl) -

imidazolidin-2-one;

(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-ox0-imidazolidin-1-yl)-adamantan-1-yl]-acetamide;
N-{(Z)-4-(4-Tsopropyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-yl] -acetamide;
5-Benzyl-7-((E/Z)-5-hvdroxy-adamantan-2-yl}-2-oxa-5,7-diaza-spiro[ 3.4 | octan-6-one;
4-(1-Cyclopropyl-2-oxo-1,3-diaza-spiro{4.6jundec-3-vl)-benzamide;

1-Cyclopropyl-3-(4-methoxy-2-trifluoromethyl-phenyl)-1,3-diaza-spiro 4.6 jundecan-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-spirc[4.5]decan-2-one;



(E/Z)-4- (2-0x0- 1,3 -diaza-spu o [ 4.4 inon-3-y1)-adamantane-1
-carboxylic acid methyl ester; (E/Z)-4-(2-0xo0-1,3-diaza-spiro [ 4.4 ]
non-3-yl)-adam antane-l-carboxyl Ic acid; (E/Z)-4-(2-0xo- 1,3 -diaz, spn o
WA A84635¢1)-ada mantane- 1-carboxylic acid amide; 3- [ ( B¥ZJ/BRI407/060667
ydroxymethyl-ada man-2 -y11-1,3 -diazaygp -0 [4.41nona 2-one;
5(E/Z)-4-(1-Ethyl-2-0x0-1,3-diaza-spiro [4.4] non-3-yl)-adamantane- 1
-td ohktiv atichriethylpdsterl;) ( EAZH4p(biEthY B-2ioxos iR didZdespird-phé)
non-3-yl)-adamantane-1-carboxylic acid; (E/Z)-4- (2 -Oxo-1,3-diaza-spiro
[4.Arcans2=yhyadamanianert -caibprofig.-acidamide; 3 (B51@hioro-hanzy!
)-1 - ( (E)-5-hydroxy-adamantan-2 -y1)-4,4-dimethyldazol idin-2- 10 one; 1
-( | - XYrade -2 -y1)-4,4 -dimethy1-34 3-triflu orometh
oﬁxéy%ae'é,ngg Rsvradamanial:? g;%%@fhgé}'(g%xﬂmé{ésﬁaeca&?m%,
-Bromo-benzyl)-4-cyclopropyl-1 -((E)-5 . . , .
R B B A o6l 48 eqen-2-one
(E)-4-(4-1sopropy1-3-methyl-2-oxo-imidazolidin-1-y1)-adamantan-1-yll
“tedmiReyYNIF (ZR4Ud soprbpy ) 3inethpiagd-orislazolidin-2-one;
nidazolidin-1-y1l)-adamantan-1-yl] -acetamide; 5-Benzy1- 7-
(EID)Ephydiexysadamdntaid-2ayh)eRy-0kary] T-disd saspita-3.4lactan-6-one;
4-( 1 -Cyclopropyl-2 -oxo- 1,3 -diaza-spi ro [4.6]Jundec-3 -yl)-benzamide;

4-Cyolopranpyle3sirmatboxy-2-niiHoromeinyt:phenyikkit.3-diaza-spiro
[4.6 ulﬁ@%-z- é% glri%él; 4)€-(3 -Ytgyc. oglr%pgpl}iélj-isopropyl-z -ox0-imidazolid

in-1 -y-benzamide: 4-( -Cyclop ropyl -3-.(A4-me . . . e
TR LR PR (5B il 2on
1-Cyclopropyl-3-(4-hydroxy-phenyl)-1,3-djaza-spiro [4.5] decan-2-one;
W@}@@@pg]@% %ép@%}@gf!@%@@%&g&@p@@,3-dgtza—s[;pir<!{4,5]decan—z-one;
-3-(3-Chloro-4-methoxy-phenyl)-1-cyclopropyl-1,3-diaza-spiro [4.5 J
deleai]aylBondo8r@uE1icta-ditydro-phenyl)-imidazolidin-2-one;
roxy-phenyl)-1-cyclopropyl-1,3-diaza-spiro [4.5]decan-2-one; -Cycl
OpBepyil- 8-(2.drttirsethiuyr-phlanl)-1 Jscliazpyspinadkd Gildecasng-one,
-Cycl opropy1-3-( 2- fl uoromethyl-pheny1)-1,3-diaza-so
oliplegsaniZione R ACYRIRIPRY s bigrichia:Rhenyl):4. sopropy!-
tidazolidin-2-one; 3-Cyclopropyl-4- isopropyl-1 -( 4-methoxy-phenyl)-

2 O RIOR PR iSRRI LY g Pheny!)
3-Cyclopropy1-1-(3-fluoro-4-methoxy-phenyl)-4-isopropyl-imidazolidin-2-o0

ne 2R elipRomPE A nhédieasrisany- st aliaslidpig ones
[4.5]decan-2 o e; 10 4-Benzyl-3-cyclopropyl-1- (2,5-dichl oro-phenyl)-im
itz oldiveDodreryB-Beneynyi1l(2-chhpdro-3HI-swinaliphidenylidideidol- ropsi] -2 -one;
in dazolidin-2-one;

1-AlyiBoZrsidard-3-fuargtphenyirbHsopppyi-dmnidazetding-2:0naiden| - 2-one;
1-Benzy1-3-(2,5-dichloro-pheny1)-5-isopropyl-irnidazolidine-2-one;

(E/7)-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-tmidazolidin-1-yl]-adamantane-1-carboxylic

acid amide;
4-(4-Fluoro-phenyl)-1-((E)-53-hydroxy-adamantan-2-yl)-4-methyi-imidazolidin-2-one;

4-(2-Fluoro-phenyt)-1-((E/Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one;
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1
-(2,5-Dichloro-pheny1)-3-(4-fluoro-benzyl)-4-isopropyl-imidazolidin-2-one;
15 1 -(4-methoxyphenyl )-3-methy1-11,3 '-dihydro-2H-spiro

Wiaiia2étitdihe-4,2T-inden]-2-one; PCT/EP2007/060667

1-(4-hydroxypheny1)-3-methyl-It,3r-dihygtp-2H-spirolimidazolidine-4,2'-in
dent e; (E/Z)-4- [4-( 3-Chto ro-phenyl)-4-methy1-2-0 xo-imidazo lidin-I-yll
“adarhhhiemebknytaiboiic-heittenetitdresiéan-2-y1)-4-methyl-imidazolidin-2-one;
(E)-4-14-(3-Chloro-phenyl)-4-methy1-2-oxo Mdazolidin-1 -yll-adarn an a
el/earbaxylic 20asigiamide i drdHriuzoseopheiayidt dml (-B)-adaveroxya; -
dgr;ant ) pa%f%%zéﬁ-ngegh I-imidazol d n-2 -one;

Zf—(Y -(lgmoré-p enyl -i-%%lEIZ)-S-hydrotcy-adamantan-z-yl)-4-methyl-imida
zolidin-2-one; WO 2008/046758PCT/EP2007/060667 o N

Aol -l ensialprieHy)-2-0 Y Eesy iRyt At farilyt yiaidqephgin-2-one;
nidazolidin-2-one; (E/Z)-4-14-(2-Fluoro-phenyl)-4-methyl-2-oxo midazoli n

yilt Hdd elrfd yalnex ladearbokylié-alid methlyyésteltd, 2 'H-spiro[imidazolidine-4,1'-
4-(2rehlero-phenyl)-14(E)-5-hydroxy-adamantan-2-yl)-4-methylsimidazolid
in-2-one; 5

U S e e U A SR lmidREel g
e-4,T*- ha alenl-2-one;
14(E)-5-Hydroxy-adamantan-2-y0-4-methy1-4-naphthalen-2-yl-imidazotidi
lgl_féch ﬁté—;{%— (4-Fluoro-phenyl}-4-miethyl-2-oxo-imidazolidin-1-yt]-adamantane-1-
Eé)ehld-{deFinatoipheny1)-4-methyl-2-oxo-imidazolidin-1-y11-adamanta
ne-1- carboxylic acid methyl ester; 10 (E/Z) -4- L 4- (4-Ch loro-phenyl)

- 1- 1C: ACk aw/| .
e e amanione L
EAeRHORGIL HSI TSty ester; ~ Methyl
(E/Z)-4-(2-0x0-3',4'-dihydro-1H,21-I-splio limidazolidine-4,1 -naphthalenl
1B/¢)edemidathriet boarbdridate: v1-2-oxo-imidazolidin-1-yl)-adamantane-1-carboxylic
(el rftldi(2hloro-phenyl)-4-methy1-2-oxo iidazolidin- 1
-yll-adamantane-1- carboxylic acid methyl ester;

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

vljadamantane-1-carboxylate;

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

carboxylic acid methyl ester;

(E)-4-(2-0x0-3",4"-dihydro~-1H,2"H-spiro[imidazolidine-4,1"-naphthalen}- 1 -

yl}adamantane-1-carboxamide;

(E)-4-14-(2-Fluoro-phenyl}-4-methyl-2-oxo-imidazolidin- 1 -yl]-adamantane-1-carboxvylic

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;

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

one;
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(E)-4-(2-0x0-31,4'-dihydro-1H,2'H-spiro imidazolidine-4,1'-naphthalen] -
ylpadamantane-Il-carboxamide; 20 (E)-4- [4-(2-Fluoro-ph
enyl)-4-methy1-2-oxo-imidazolidin-1-y1]-adamantane-1-carboxylic acid
WERt&V RIS Chloro-pheny1)-14(Z)-5-hydroxy-adamantan-2-yR A EPRITIE0667
idazolidin-2-one; - 25.
4-(4-Chloro-phenyl)-14(E)-5-hydroxy-adamantan-2-y1)-4-methyl-imidazoli
din2-dAeChlonSpdChid g -pHerlyhxd-fdamantan-2-yl)-4-methyl-imidazolidin-2-
E);2-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin-2- 25 one; WO
2008/046758PCT/EP2007/060667 - 25 - ( R) -4- ( 4-Chloro-phenyl)-1- (

-5-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin-2- one; ( E{Z)-4 -14
T TR R o L 115 bSO At g1
carboxyfliicacidnridtiystster; 51 -(
(2)-5-Hydroxy-adamantan-2-y1)-4-methyl-4-phenyl-irri'dazolidin-2-one;

1= (((5) s5Hyesexyrasameamtany2-ylndh metbhdey4-Eiold((B br;hydro
Xy-ada mantan-2-y1)-4-phenyl ndazolidin-2-one; 1-(

(e rydiosadamanian 24 melnilidReneidmidarolidne2-one:

1-(('4)-"5-Hydroxy-adamantan- -y1)-4-methy1-4-phenethyl-imidazolidin-2-o

LA e hon adamanan 2y0 - G metionaten)
1-(&3)?-5-%droxy-adamantan-z- 1)-4-(2-methoxy-phenyl)-4-methyl-in
daizdlidint g%yﬁdelpzl}t@;ﬁ;yf ré;@gﬁ%‘r@[hé—phenet yi-imidazolidin-2-one;

man-2-y1)-4-methoxymethyl-4-phenyl-imidazolidin-2-one;

14(&)-5-Hiydroxy-atiemantar-21yG-4nmbthd xymetithylLidrdheslydin- 2-one;
midazolidin-2-one; 4- (3,4-Difluoro-phenyl )-1-(

(Z}¢Zhydneuyordamantann?-ydds 4 metytis 2= 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;

1-((E)-5-Hydroxy-adamantan-2-yl}-4-methoxymethyl-4-phenyl-imidazolidin-2-one;

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

Oone;

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

Oone;

(E)-4-(4-Methyl-4-naphthalen-2-yl-2-oxo-imidazolidin-1-yl)-adamantane-  -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)-4-14-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl}-adamantane-1-

carboxylic acid amide;
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4-(3,4-Difluoro-phenyl)-14(E)-5-hydroxy-adamantan-2-y1)-4-methyl-imidaz
olidin-2- one; (E)-4-(4-Me iy1-4-naphthalen 2-y1-2-oxo- midazolidin

W e3A 4 Entane-l-carboxylic acid amide; 20 (E)-4- [4- (2-ChisibES89RA 0667
-4-methyl-2-oxo-imidazolidin-1-yl] -adamggtane-1-carboxylic acid amide;
(E)-4-{4-(4-Chloro-phenyl )-4-methyl-2-oxo- m dazolidin-1-ylf
“4dhlatanehtrndarb ok ic-doidr arpiddamanti)-2- 4 (3, tDifflidnodanelyin-2-one;
)-4-methyl-2-oxo-imidazolidin yl] -adaman ane-1- 25 carboxylic acid
ampenWOR2AH046 THBP G BROQADERRET-2-20 =1 4n By QIR din- 2-one;
henyl)-1-( ( Z) -5 - h ydroxy-adamantan-2-y1) -4-m ethyl nidazolid 2-0 e;

4-43-Fluare-phemyrd i E%?a?%!%”?&%%%ﬂ%@ﬁﬁ4%%11111411%%*}}65 dn8hone:

odn20ne

U G e

Itan 2-y1)-4-methyl-imidazolidin-2-one; 5 4-(2,4-Difl tioro-pheny1)- I -((
(8 s AR ARARANC 2Ly 15-issRy hiledeitelidinib= bivetayl-imidazolidin-2-
#RBe4-Dilluoro-phenyl)- | -(( E)-5-hydroxy-adamantan-2-y0-4-methylone;

(E)-4- [4- (3-Fluoro-ph

%”(3214 fbm‘?éﬂé/ hesoueidazefidinlayllagamantans-Leabaxlic A A% din-2-
@1(@ 0 _doro-4-fluoro- phenyt)-1-((E)-5-hydroxy-adamantan-2-y1)-4-methy1

2 -one; -( (E)-5 -Hydroxy-adamanta 2-y1) -4-( 3-methoxy-ph enyl )

& rfethyldidazelidindiohendhyl-2-oxo-imidazolidin-1-yl]-adamantane- 1 -carboxylic

Q:C)dg]m&rory -adamantan-2-y1)-4-(4-methoxy-pheny1)-4-methyl-tmidazoli
dln 2 -one; 15 1 -( (2)-5-Hydroxy-adamantan -2-y1)-4-methy1-4- (4- fl

Imi o one; 1- . 1
an- -yf;/ ZPHqu({ eZlnq(jjﬁrl {%rovrznh fhox%y éﬁi ’ﬁyiﬂ)xg%ﬁ@%%ﬁgmﬁéyghdé?dIdm'
1 =((%)-5-Hydroxy- adamantan 2-y1)-4-metl71-4-(3-trifluoromethyl-phenyl)-
imidazol idin20 2-one;

1-((E)-5-Hydroxy-adamantan-2-yl)-4-(3-methoxy-phenyl) -4-methyl-imidazolidin-2-one;
I-({E)-5-Hydroxy-adamantan-2-yl}-4-(4-methoxy-phenyl)-4-methyl-imidazolidin-2-one;

1-({Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4- (4-trifluoromethoxy-phenyl)-

imidazolidin-2-one;

1-((E)-5-Hydroxy-adamantan-2-yl}-4-methyl-4-(4-trifluocromethoxy-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-

Z-one;

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

imidazolidin-2-one;
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1-( (E)-5-Hydroxy-adamantan-214 )-4-meth yl -4- ( 3 -triflu o romethyl-p
henyl)idazolidin- 2-one; 4-(4-Chloro-3-trifluoromethyl-phenyl) -1-(
(2)-5-hydroxy-adamantan-2-y1)-4-methylim idazolidin-2 -one; WO

WOG8¥ME67788PCT/EP2007/060667 - 27 - PCT/EP2007/060667

4-(4-Chloro-3-trifluoromethyl-phenyl)-1-((&)-5-hydroadamantan-2-y1)-4-m
ethyl- imidazotidin-2-one; ( EU. )-4 - 14-( 2,4-Difluoro-phenyl)-4-rneth yl
2{axthinridd-roflidinerieytyl-adamd) i i4i1e- 1-loailbeyxydit aeidtanethyl) estaerhyl-

Qﬁ&a@éﬁﬁ@%ﬂ@uoro-phenyl)-4-methyl-2-oxo nidazolidin-I-ylI
-adamantane- 1 - carboxylic acid amide; ( E/Z)-4-14-(3- Fluoro-ph en vyl

it R s S A e L ST S
TraiExBlHydroxgbdlarstantan-2-y1)-4-methy1-4-m-tolyl-imidazolidin-2-one;
101-(

(@) 5-ydroxy>adamapkany-ylindtethykd-naphtkalen-2-yirimigazalidia-2.
-on émETIZZ'c‘l' I4-l {13;Bromo-phenyl )-4-meth y1-2-oxo-adamantane-1 -
carbo

r IC acdl‘(:ii 1F‘nietel‘lyl ester; (Z2)-4-(4-ivlethyl-4-naphthalen-2-y1-2-oxo
tidazolidirt-1-y1)-adamantane- [-carboxylic acid amide; 15 (E/Z)-4- [4-(
SADihetnoky prehp R ey D dxo Gridaz enerHd T-ddd nadivanatane- 1 -
carboxylicatidmaéthykesier;
1-((E}-5~Hydroxy-adamantan-2-yl)-4-methyl-4-m-tolyl-imidazolidin-2-one;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-one;

(E/Z)-4-[4-(3-Bromo-phenyl)-4-methyl-2-oxo-imidazolidin-1-y}]-adamantane-1-

carboxylic acid methyl ester;

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

acid amide;

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

carboxylic acid methvl 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-

irmdazolidin-2-one;
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1- ( (E/Z) -5-Hydroxy-adamantan-2-y1)-4
eihy1-4-pyridin-3-yl-imidazolidin-2-one;
(E/Z)-4-{4-(3-Chloro-4-fluoro-phenyl)-4-methyl-2-oxoidazolidin- 1

W8 3108@4mEhtane- 1-carboxylic acid methyl ester; 20 (E)-4- [£CT/EP2007/060667

(3-Chloro-4-fluoro-phenyl )-4-methy1-2-pgp-

nidazolidin-I-yll-adamantane-1- carboxylic acid amide; 4-

(B-{Cl&lblo-aflusrd) phéi j-hidioxymethyl-adamantan-2-yl)-4-methyl-imidazolidin-2-
(&)s5-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin2-one;

4 -(3,4-Difluoro-pheny1)-14 (E)-5-hydroxymethyl-adamantan-2-yl
B o e R DDt

roxyme manta
“aigheth yl mid zolidin-7 one 4-(2-F1 oro- phenyl )- 1 -( (E)-5-hyd roxymeth
-adamantan-2-0)-4 -methyl tidazolidin-2- one; 5 14(

E)¢BEHydroxlycadamantan:2-¥1) 1334 -dim ety 144-phenyhmdaznigin-2ene;
1 -((2)-5-Hydroxy-aclamantan-2-y1)-3,4 -d nethy1-4-phenyl in idazol idin

R8s -l dkoSdQIRRE0Y I Bk GBILRy1-1- phenyl-imidazolidin-2-one;
-hydroxy -adamantan-2-y1)-3,4- dlmethyl midazolidi n-2- one; 4 -(4

: dazo I%h 2} 1%% {%2(1? %S]éd 3] O%g{jgl %1?5811?& %%i g{iq:z]gt hyX imdazolidin-2-
(E)5- hydroxy -adamantan-2-yl)- 3 4-dimethyl- idazolidin-2- one; 444
-Fluoro-phenyl) - 1 - ( (Z2) -5-11 ydroxy-adaman tan-2-y1) one; 15

4-(2-Ehtorephenyht-140)E-hydroxy-adamantan-2-yl)-3,4-dimethyl-imidazolidin-2-
)5 -hydroxy-adamantan-211)-3,4-dimethyl-imidazolidin-2- one; 3-Benzyl- 1

(Z) -5- hydroxy adamantan-2-y1) -4-methy1-4-phenyl-imidazol

idin-2-0
4-(4- Fluoro -phenyl)-1-({E)-5-hydroxy-adamantan-2-yl)-3,4-dimethyl-imidazolidin-2-

one;

4-(4-Fluoro-phenyl)-1-({Z)-3-hydroxy-adamantan-2-yl)-3,4-dimethyl-imidazolidin-2-

one;

4-(2-Fluoro-phenyl)-1-({E)-5-hydroxy-adamantan-2-y}1)-3,4-dimethyl-imidazelidin-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-vl)~adamantane-1-carboxylic acid
methyl ester;

(E/Z)-4-]4-(4-Chloro-phenyl)-3,4-dimethyl-2-oxo-imidazolidin- 1-vl}-adamantane- 1 -

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

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

acid amide;
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3-Benzy1-1 -( (E) -5-hyd roxy-adamantan-2 -y1) -4-methy1-4
-phenyl-imidazolidin-2 -one;  (E/Z)-4-(3,4-Dimethy1-2-ox0-4-phenyl-
midazolidin-I-yl)-adamantane-I-carboxylic acid 20 methyl ester; (E/Z) -4-

WA 2{#E€1b6¥-phenyl) -3,4-dimethyl -2-oxo-imidazolidin- 1~ PCI/EP2007/660667

-y1]-adamantane-1 - carboxylic acid methyl ester; (E) -4- (3,4-Dimethy1-2
-0x0-4-phenyl m idazolid | -y1) -adamantane- 1 -carboxylic acid; WO
2008/0467158P G TERROOF/0B0667-h RBexd+(1€thRyl-3-methyl-imidazolidin-2-one; and
)-5-Hydroxy-adamantan-2-y1) -4 -hydroxyrnethy1-3-methyl -imidazolidin
-8-angEand 18yt B)ySaktyd roxy-adaman: kany R /A3 1Me n0%00 methoxy |-

"g%%g%}nfﬁiglmethony Further examples of particularly preferred
comp'oun&s of the invention are: 51 - [(E)-4-(2-0x0-1',31-dihydro-1H-spiro

[imidazolidine-4,21- den | -111}ada manta n- 1 - y1 ] urea; N- [ (E)-4-( 3-
methy1udlsksxampeyif parecuialyspiefer s aoalcntads obtie igfention are:
adamantan- 1 -yl acetamide;  N- (E)-4-(3-methyl-2-oxo- 1 ',3'-dihydro- 1
H-Sitefiifidazolicieil2ite-déh dpird Hihblyt)bdamaritaindinyl]-methanest- 1 -
fgqlﬂgg)jde; N- [ (E)-4-(3-methy1-2-oxo- I',3'-dihydro- 1H-spiro
Timidazolidine-4,2'-inden] - 1- yl)adam an tan- 1-y1 ] sulfamide;

-hydroxy-N- [ (F)-4-(3-methyl1-2-0x0-1!,3"-dihydro-1H-spiroe-4,2'-inden -
R S P Ced e TR e e e et -
Mbsgrodimiddzdlidinenige; |den] - 1-yl)adamantane- 1 - carboxamide;

N-[(E)-4-(3-methyl-2-oxo0-1',3"-dihydro-1H-spiro|imidazolidine-4,2'-inden]-1-

yl)adamantan-1-vl|methanesulfonamide;

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

yl)adamantan-1-yi|sulfamide;

2-hydroxy-N-{(E}-4-(3-methyl-2-ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2"-inden] -

L-yl}adamantan-1-yl}acetamide;

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

carboxamide;

1-[5-(E/Z)-(hydroxymethyljadamantan-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-ox0-1,3-diaza-spiro[4.6]undec-3-y1)-benzamide;
4-(3-Cyclopropyl-4-isopropyl-2-oxo-imidazolidin-1-yl)-benzamide;

4-( I-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-Chioro-4-hydroxy-phenyl)-1-cyclopropyl-1,3-diaza-spiro| 4.5 decan-2-one;

1-Cyclopropyl-3-(2-trifiucromethyl-phenyl )-1,3-diaza-spiro{ 4.5 |decan-2-one;
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1- [5 -(E/Z) - (hydroxymethypadamantan-2-yll -1 *,3T-dihydro-2H-spiro
[imidazolidine-4,21- inden] -2-one;  3-
[(E/Z2)-5-Hydroxymethyl-adamantan-2-yl] -1,3 -diaza-spiro [4.4]Jnonan-2-on

WE. POSAACT55Cy clopropy1-2-oxo-1,3-diaza-spiro [4.61 PCT/EP2007/066667

undec-3-y1)-benzamide; 4- (3 =30 -
-Cyclopropy1-4-isopropyt-2-oxo-imidazolidin- 1-y1)-benzamide; 4-(
L-Cyclopropy1+-34, Z-dnethoosys ptrehy-ido B digzarspiroidi5-Rlecan-2-one ;

4-( 1-Cyclopropyl-3-(4-hydroxy-pheny1)-1,3-diaza-spiro [4.5]
degant2-0n€hloro-phenyl)-4-m ethyl-2-oxo-imidazolidin-1-yi]-adamantane- 1-carboxylic
SE(la-qlhlg{gpA-hydroxy-phenyI)-l-cycIopropyl-l,3-d|aza-sp|ro [4.31
decah-2-6he; 25 1-Cycl opropy1-3- (2-trifl uoromethyl-pheny1)-

1,3-diaza-spiro [4.5 decan-2-one; WO 2008/046758PCT/EP2007/060667
A3@-Fesnerlsiapyil  (F/ 8 52 disHIe vo-psieremign-2-rboprawsiiyidasidremidin-2-one;
-one; ( E )-4- [4-(3-Ch ro-p lien yl ) -4 -in ethy1-2-0xo0-im 'd zo din-1-ada
rhantehésrt-phebpirylic @oic-amidesy - adaf:2ndzhtivnd s phenyt)y] Tn(dazolidin-2-one;
E/Z)-5-hyd roxy-adarnan ta n -2-y4)-4-meth y1-1 ‘cl olidin-2-one; 5 4-(
I-Chaaeprayirl =((15) s3hmd rex-agamantan r2-¥heth s ety dlidin-2-one;
midazolidit 2 one; 4 - ( 2-Chloro-phenyl )- | -( ( E) - 5-hyd roxy-adaman

O R I o il i g oo
ahE-2aY86xylic acid amide;  (5)-444 -Chl o ro-p en yl ) -1 -( (E)-5-h yd
roxy-adamantan-2-yl )-4-m ethyl-im idazo in-2- 10 one; (12)-4
{&-atilbfoaphenyidnil) (I(E)SB-mdrdxyaedmantan-2-vl )-4-methyl-imidazolidin-2-
W-4-methyl-imidazolidin-2- one; 1-( (E)-5-Hydroxy-adamantan-2 -y1)
-4-methy1-4 -phenyl- midazolidin-2-one; -(

e g R B o e o>

miame-1 -carboxylic acid amide;
1-((E)-3-Hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;
1-((E)-5-Hydroxy-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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(E)-4- [4-(2-Chloro-phenyl)-4-methyl-2-oxo midazolidin-1-yl]-adamantane-
1 -carboxylic acid amide; (E)-4- (4-Chloro-phenyl)-4-methyl
-2-0xo-imidazolidin-1-adamantane-1 -carboxylic 20 acid amide;
WIBMEAA61584-Difluo ro-ph eny1)-4-methy1-2-oxo-imidazolidif:E T/EP2007/060667
-yll-adamantane-1 - carboxylic acid anmgde; WO
2008/046758PCT/EP2007/060667 - 31 - ( E )-4- | 4- ( 3-Chloro-4-fluoro-p
KBy - rhdthigR-dxbaridalze) Hirk- mahvddamaniandizblidard od}iciasiahtane-1-
midsy(Ehdd (R)ad:(3,4-Difluoro-phenyl

)-4-methyl-2-ox0--yl1l-adamantane-1 - carboxylic acid amide; 5( E)-4-

g?;ﬁﬁﬁ’{é:m 9 iﬁgg@gﬁﬁg}@%%ylﬁgﬂ%pﬂr@x -imidazolidin-1-yl]-adamantane-1-

olidin-l-yl1l-adaman -‘carboxylic acid amide;
Eyhe Ry MiBERdsTo-phenyl)-4-methyl-2-oxo midazolidin-1
yll-adamantane-1- carboxylic acid amide; and
(E)-4-1(S)-4-(3-Fdroephehyvi-metayy2-dDxad nicidzoditiisl-yHiadadmantame- 1 -

‘35111}&39@{ Q?éyik%%%id amide. Processes for the manufacture of
compounds of tormula | are an object of the invention.  The preparation

f.compounds of formula | of the present invention may be carried out in
Leieir b ﬂw@@ Fgﬁéfﬁaﬁst}ﬂaf&%@ﬁ@m%égw"th-éflmﬁﬁaﬁ%@1m
shdwnyin: 16idherfdbowidg Schemes. The skills required for carrying out the
reaction and purification of the resulting products are known to those

peysong skilledrn she- artnihesspRstifuenisAndindiaes.used|ndb@antane-1-

foll Winﬁj des é%?ltiém of the processes have the significance given above
R8s indichtéd tothe contrary. In cases where the substituent index is

followed by a prime or double prime (e.g. R2' or 122") it is implicated, that

the repefiensediente hasiaenre beasiagouiwitt dosuhsgtiohthen object of the
eQrregpgnding substituent Rx which is defined in the section above. An
alternative reaction sequence may have been used for a different subset

of Rx.{refer to the ex les section for details . . .
'H}e preparation (?frggmpoun%s 2t Eomm%aai o)f the present invention may be carried

out in sequential or convergent synthetic routes. Syntheses of the invention are shown in
the following Schemes. The skills required for carrying out the reaction and purification of
the resulting products are known to those persons skilled in the art. The substituents and
indices used in the following description of the processes have the significance given above
unless indicated to the contrary. 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 detaiis).

Compounds of formulia (I) are consisting of imidazolones of formula (1) and of
imidazolidinones of formula (111). Imidazolones of formula (II) 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 a-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. SOCI, 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



Compounds of formula (1) are consisting of imidazolones of formula (I1)

and of imidazolidinones of formula (l11). Imidazolones of formula (ll) are

accessible according to 25 the following general Scheme 1, entry | A key
WeAIeHIHE TASthis first synthetic approach is a suitably substitutteranGe7/060667

acid ester C. Derivatives of such compognads are known in the literature

and can be accessed, for example, either from suitable a-halo acetic acid

esténgiyibiheeactionlithognvappropadtehh substittisd d anbiveg RAFNIE2 Bormed to

Q&ﬁ%ﬁ@%&@ﬂ@mmj wt@ewcﬁehsvﬁwmzamm&m%&aﬂd%ésnowah B

Cp tlo suc .as SdO ﬁ E‘i n e o a 38 ower alcoh
156 )uty alL nmu m T 0 1LY A1 1Me 1 xy-ethoxy adumihate or the
such as me ano ano mlno acl es ers are nrea

Afrafspiorpribbe ‘%eév&ﬁafefﬂa INCO DS LGB bR udR e DIHE or the
5 CH2CI12pTHdEaswW Oh2008 1046 A58 Gl A8 20AT¢0BO6EY irdZiz@bnies of formula

qm@y@memrythnim%tn QL'ME Qn%%%éu%msmzﬁ&%fﬁﬁa@ﬁﬁﬂww can be

trans mid azg one (Ha reductign ith a suit
R S AR A, st
éilkykm@a mﬁiﬁetweﬂneﬁyzwlﬁyfrﬁwatee?ttﬁ%anmménémae@wémhwsuch as

wighreastroR@minersaegdisuct asr G IR BHIowEHPSQ4 epihe bdikeiilfation agent
10 §9m% CaRgsxthis %@J'&lé 91?81%{3338@%s@efztt@c@&sﬂf%%&nfg@%m%[@&n%fof formula
ﬁﬁé@ Hgﬁi\ﬁ“ .Op tlo y, if le" is H such as in structure F, an additional
tittrelfit'ie: ’C%{HEB troduced by alkylation of the nitrogen under
sta g crin Ikylation conditions. Standard alkylation conditions are
conS|st|ng of treatment of an imidazolone F with %bd%gﬁtk?aﬁ*‘eigorﬁdfqﬂy‘ ester
, KOtBu, CsCO3, Na2CO3 or the like followed by 5h apptopitate alkylation

ag&nt 10 R2"-X where Xis a halide or a sulfonic acid ester to give the
desired c pound of formula (LW) (Sch,em%l entry 2l). Scheme 1:X =

halogé gﬁl) or sulfonyl ester %8 Y\gklgr alkyl RLN N-R™ --K

2)(Ha) Qs OH
B
RZ:WNH;\‘ / SOClI,, Ré-OH i}
H R 9
l';{ o 8 ‘!/N N\(JJ\O RS
T
RZ/N\HL\OIR + R NCO i R
R3
C D 1) reducing
agent
2) mineral acid
O
N
_g* "
2] (la)
O 2 O
R™—X
1 o
..,.,..L 3 hase _,\ 3
R R
F (itc)

Isocyanates R'-NCO D which are required for the coupling reaction described in Scheme |
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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NH\ R3 R28-X base 0 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

WE BWYif¢aias of a degradation reaction such as Curtius or Hof@BAR2007/060667

rearrangement under WO 2008/046758R€T/EP2007/060667 - 33 -
various conditions. Conditions for those reactions are well known and can
befoundandibeiiterantaicBehemec2cexemplifiesciselyanate fodnatidr found in the

St&fiﬁmcﬁ;r@@h@@f@%iﬁkﬁ%@g@yﬁ%mnﬁ vithy §ta~t@klgh%ﬂymbﬁ%etﬁ§1§yhc1d by
Zld Ngts Ate nati anates Ddffé] }%t e{ng D
swfiaHeenar%nlestlt “f‘i"%ﬁ%%’ 1(t)rga fhent with proSgena of phoSgatgss 1 can
elisiba B diRn é‘é”&l?iﬁ6%%‘%1%?1\@%%?%&?@%@%@&%Hh@ﬁ%ﬂ%&t Bpgsgene

lagoivnltotthosh skillpddr:the artrbobegae: 2inder cengifonRI=mQHE known to those
dighenylnhesporylazide R=CORNEt3 R1-NH2

Scheme 2:
e.g. for R = OH:
diphenyiphosporylazide
R™COR NEt,
G
R—NCO
/ B
[ e.g.
R=NH, triphosgene
H

Compounds of formuia {1lc) with R® # H can be accessed via the following routes: An o-
aminoketone I is used as a starting material instead of an ester C. Access 10 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. Tn 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 (IT) by treatment with a
mineral acid such as HCl, HBr, H,S0; 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 (11b) 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



I-1 Hi-NCO e.g. triphosgene Compounds of formula (llc) with 12.5 t- H

can be accessed via the following routes: An aaminoketone | is used as a

starting material instead of an ester C. Access to aaminoketones | is
Wit B literature and can be based on e.g. Dalcin-WesP &b 79160667

suitably substituted amino acids and thegpyoper carboxylic acid anhydride.

In analogy to the sequence outlined in Scheme 1, aminoketone | is treated

wititabl s ittt dsojerrte Doy ive mdereakivhicHds Ghetizadviowty leads to

imidazelene ehtponuia (1 hriytreatmentmithnayl b reinesabagidsuch as

HO, HBr, 1-12504 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 R57,63 H have been accessible via

C-alleylatian®f the corresponding unsubstituted imidazolone precursor F

under alkylation conditions that have been described previously (Scheme

3, entry 2]). 20 Imidazolone compounds of formula (In) in which le is a

bdrnzyl type substituent are accessible via a special route that is described

in Scheme 3, entry 31. The imidazolone core carrying substituents 12.2

and 123, respectively, is accessible via a 3-component reaction of an

a-chtdfoacfone derivative L, an amine ¥ amd pajiassiurﬁ'%%aéyanatg in }

solverit s DMR“FNECor-the Iike,a'stjflﬁﬁl eratures_ranging fréim-QC te-R

120 C tggive an imidazolone 25 N Mhyl&tionTof the unsubstituted Y=

nitrogen of the intermedfate imidazolone N with a VO R R (g

2008/046758PCT/EP2007/060667 - 34 - suitable benzylic alkylation agent

R9-X under conditions described previously leads to imidazolone

cépounds of formula (11-b) with benza/l type le substituents. Scheme 3:

1] mineral &gid Re-X I
R base RLN Np cases of exclusive C-alkylation
N NH —— . {depending on the nature of the
= S 5 3 alkylation agent R3-X)
R
E (lie}

3]
KOCN 0 R Q
O NH heat JJ\ RY )]\ S
o s RN —— o HNTN e RPN NS
R \emm{ e
R? base R
L M N (b)

in cases where: R" = benzyl type substitution R®-CH,
R# = defined by scope of R?

Some imidazolidinenes of formula (IIT) are directly accessible from the corresponding
imidazolones of formula (ITe) 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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2] KOCNheat0-RZHNNR3 0

WO 2008/046758 PCTIEPIO 7860667
- 35 -
Scheme 4:
O @
H,, catalyst

1 2 1 2
RMN/LLNIR — RMN/JLNwR

- .3 ; 3

= H R

(le) (lite)

Other imidazolidinones of formula (111} can be made according to the following general
reaction sequence which is outlined in Scheme 5: The initial step of the reaction sequence
is consisting of a Strecker synthesis of an appropriate aldehyde or ketone O with ammonia
or an amine P in the presence of sodium cyanide, potassium cyanide, trimethylsilylcyanide
or the like to give a suitably substituted c.-amino nitrile Q. Nitrile Q is then reduced to a
diamine R by treatment with a suitable metal hydride such as diisobutylaluminium
hydride, lithium aluminium hydride or the like or alternatively by catalytic hydrogenation.
Diamine R is then regioselectively coupled to a suitable ketone $ 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, NayCOs or the like, if needed,
results in the formation of an imidazolidinone which may already be a compound of the
desired structure (ITIb). 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, CsCQ;, K,COs, Na;CO; or the
like followed by an appropriate alkylation agent R*’-X where X is a halide or a sulfonic

2ax

acid ester to give the desired compound of formula (Ilib). 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.



base R3 (Mb) in cases where: IR' = benzyl type substitution R9-0H2 R9 =
defined by scope of R1 Some imidazolidinones of formula (lll) are directly
accessible from the corresponding imidazolones of formula (lle) by
WEAHIBAAASrogenation with hydrogen in the presence of a c&falyEBt¥i(¢i§60667
as platinum on charcoal, palladium on clxgrcoal, or the Like in a broad
range of solvents at various temperatures and pressures (Scheme 4).
WCGP608/046758PCT/EP2007/060667 - 35 - Scheme 4: (111e) Other
imidazolidinones of formula (Ill) can be made according to the following
general reaction sequence which is outlined in Scheme 5: The initial step
of the reaction sequence 5 is consisting of a Strecker synthesis of an
appropriate aldehyde or ketoj}i{%ﬁhﬁjs(/i\éith ammonia or an'dffiHe P in the
presefice of sgdiur&‘u-_g_y nide, potassium c nﬁd&e@rime%ylsilxlcygﬂ{pe oﬁg_Rz
thedike-igr give a suitab y?sust(t:ituted a—amsin nitdrile Q. Nitrite Q is2th§n )
reduced to a diamine R by tr@@@‘é’ént witffa suitable metal hydride $tich a8
diisobutylaluminium Rydride, lithium aluminitin hydride or the like off
alternatively by catalytic hydrogenation.

polyeyclic ketons o 1) heat
e.g. Z-adamantanone 2} NaBH,

O s

o}
0 . A
2 cl o
»\ /R N H Z
Q\‘gR RS R4
R phosgene or
{lil} phosgene equivalent, T
base
O 2"—— O
R X /Rg*
N N
N 4 —_— N
R R
3 base 5
R R
u (o)

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 HCl 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 BHs-THF complex, BH; dimethylsulfide complex, lithium aluminium
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10 Diamine R is then regioselectively coupled to a suitable ketone S in a
reductive animation process which consists of of forming an intermediate
imine that is then reduced to an amine T with suitable reducing agents

WELIAHE44 Y8 ium borohydride, sodium cyanoborohydride, sodR§r/EP2007/060667

triacetoxyborohydride or the like. Treatognt of this diamine T with
phosgene or a phosgene equivalent such as diphosgene, triphosgene or
Ddadbonyidiliddzoteiat femperattmesoaneirg fromesiog itoids0Gdmones O or
presensp-efiabaseRuaihag inetbyiamine. disappylamine, K2CO3,
Na,CO3 or the like, if needed, results in the formation of an
imickaketidiione which may already be a compound of the desired
structure (Mb). Optionally, if R2" is H such as in compound U, an
additional substituent R2" can be introduced by alkylation of the nitrogen
under standard alkylation 20 conditions. Standard alkylation conditions are
consisting of treat ofiap jmidazékdinone U with a base such as e.g.
NaH ,KQtBu, ng%%é,g %(%%@Na‘?@@% or thevike fdrjIIIO\He@U@y an
appr@r?éﬁé”ﬁlkylatidn agént 12.2""X where @5%” or a sulfonic acid
ester to g{}/e the desired,compound of formula (Mb If B2- cannogel%%tecﬁon
introducd via N-alkylation, e.g. due to the tack of suffable alk ti@ny. acid
agents, the substituent R2 needs to 25 be introduced at die beginning of
the reaction sequence, using the appropriate starting materials in the o
Strecker Synthesis. WO 24108/11 8PCDER2007/060667 -N,\><NHQ
Scheme 5:  Some diamine intermediaté's e notaecessible va'thig

. S ORI OR
reductive amination route due to the fact ﬁiatt ere are:ne ketone building *
blocks S for this type of 12°. An alternativedoute 5 fou- BtakKirg some of ¥
these mples mmntac[glyaaﬁioeltar set of R." substituents is shown in the
follom@cﬁérﬁezﬁiﬁ R ABRRGH consists of an initial amide bond
formation between a suitable amine or aniline V and a protected
amin@d—w usiRg 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 10 amide Y. As exemplified in Scheme 6, a suitable
protection group is for example a tenbutorycarbonyl group (BOG-group)
thaticae e relitovety e g ubyfocairkagtswits atils suchrdes pifthoronestion is
aeidhardHd oethe like v solventsoiieh 9 EHZCI2gaipans Ok heclie) A5
RaRroieaied AmIde Y CAR AR R 9%%‘?%&32;‘%‘_%1@811%{? J&?@‘g%@é Wi,

appropriate reducing agents such . F complex,
g %Wgunmﬂeeé@‘ a ?ﬂthfﬁﬂlllgfﬁm?ﬁmm"l%m o-amino-ester AC} that may
2008/046748PC TEHR20071060687, 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 (ITlc). 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 ci-aminenitriles 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 (Iilc) by selective reduction, either
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- 37 - hydride or the like. Diamine Z is then transformed to the desired
imidazolidinones 0 or (lll), respectively, as described and outlined earlier
in Scheme 5. Scheme 6: polycyclic amine or NH, = substituted aniline

WerBEHMAiE%mine = 5 A yet another alternative route for makitif S8 Gf60667

the examples of this invention is outlinedzi Scheme 7 below.
a-Aminonitriles AA can be hydrolyzd to the free acid AB using methods
wetfdmosniire tAe itz ratures Bidest nbdd otidne ektireimeita Baot, first treatment with

%Bgmﬁ;'w&wh @@%ﬁl@@ﬁ%! sediigtion ﬁegqgnm&wa%mm&tﬁﬁ%%ﬁ@
mv n itions. out |ne reV| l{) urnlséj %mmoe
IH i orabyar:

Iﬁh“g 0 UI| ng BIock B X“t[ﬁ:aswta 180 Nate 1 g]lﬁt%"em acid,
@‘dﬂ’d‘é‘%%‘bhbﬁﬁéﬁﬁ*‘@éséﬁb‘é?d‘@aﬁl RECWNpToR R EFP@aPKEe@@a@ﬁﬁeﬂ‘P@i‘ by Shen et
uied Ak Withla(Guitabletbas@isuckea) potassium tertbutylate, sodium
ethylate, sodium hydride or the like in the presence of a sulfonyl chloride
suchias prieluienesuiionyd ehierider Qbﬁiﬁi&t@ﬁﬁ?%ﬁ@ﬂ%l@hi@fdﬁ% ab mhe literature or
t Lether or the |
R S
PR SSAYRragRAT fB‘rPﬁ%\}ﬁ‘dﬁ ‘51%@% m%|@é98ﬁ%m>braau%f§h@é@t%0m the
bestakercintbsabdod niimthe: finaleycizationh steplAoret furthbloattemadive The

r@@}%@cﬁ@i@rﬁ%@ﬂﬁ %1%&&@1@%@@ﬁ&ﬁt%%%@ﬂgﬂeﬁ?ﬁ&&{@m COURME Qi%teual or
r%(:“ |8 ntlg.ﬂ‘llgg Mu 1C 101 a I%%%ar}:%g'levgﬁm tqellorv%sn% now llealsods ]HS,

riet hyl'amine or’sodium ndep to glve e imidazdiidine-2,4 dion

ARBERYGIydiee d*(lsewﬁeﬁ} AisaEanh e e lrandtoRiteacts (me) By

selectiventedydiiphyxgiteb oyDi200840467 b8 PET 1 P208KLAGO6687H+ 38THF/H,O

RAHQUTRHIBR 2riePrRrRGess as.deseringd dn the-exparimental, il inst carbonyl

t{iﬁ%tl en éN;{Eh soceirw}rll lal(()egoh¥dr|de in methanol or DIBAH in THF followed

by reduc AiBA%SE e érox%lmldazolem 2-one intermediate with sodium

borohydggde. in trifluoroacetic acid, or by using LIAIH4/AIC13 as reducing

agent in analogy to a procedure described by Shen et

o hydrolysis H .
. RB R4 RS R4
* A8 reduciion
1 —— —
ji’ R-—N=C=0 esterification
M)
0]
t )L 2 s POH _ 0o
R\N N"R R\OJS(N_RQ reduction HO‘)(N*‘F\’Z
o | 3 R’ R R R* R
R
AF AC AD
selective reduction R—N=C=0
\ D
]
Q eg. R\
)[\ KOtBuy NH
! 2 p-TosCl
R~y ~n—R o
\v{\ ) = HO— N-R
" B
RS R" Rd

{iiie) AE
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5 al (Biorg. Med. Chem. Lett., 2005, 4564). The isocanates of formula D
are either commercially available, known in the Literature or can be
obtained in anlagy to known procedures. Thus, as described in the

WegIEsifiental part, compounds of formula D where R1 equaldSHBdtifeses7

aryl, can be obtained from the respectivggubstituted amines upon

reaction with trichloromethyl chloroformate. The 10respectlve substitutents

at Rl &9 tefined abovéingdoitivrubréBehtih arnstaning anBieranot badrpgen can
ohtpiapd-dy: iUpeien el O RO YEISHeNn @Mﬂﬁt@%@\ﬁlﬁt@@tbeﬂﬂefﬁm@a&s AD

&%@ﬁ%u E‘é%?e‘é’th%'i? Rlqugg@fﬁcﬂm}n99@£9£9yé m@ gﬁ‘@/Q wr%péz‘ ?&mon (o the

from, the corresponding al éoxy carbonyl intermediates by ester

IArBRERNA ROTHSH F1FRYSH ARP S UBSEJERMAHIBY fSRTRatRSH-amino acid
resstion withs, . derantmoniemsEdekateasne bﬂA@érbpm«yﬂﬂ;@mmfrwdgzmmeﬁslhc

2GOMPHNG FRAY en&a@?hﬁm@c?e&eﬂﬂ@!ﬂ@@wm pidialek & BAHENBRe AD)

eg g}@é&‘g ]r%li%w X\{)y ? (/)(1)340@75 Uitd é%ﬁ%%%.?/‘ig’? 667@6}% to introduce R’
mp OU{] accor tO ormul a whereif ot

rydregEn Eﬁﬁeﬁélﬁﬁe%%’éﬁ%%%%@y FarSEh éﬁ%&eﬁlwr%@f@mwrabﬁé@énon'ii
anploguéesoftintennyddi ated A dnc Abijpespedtivelyisarenusedwhickidit®n to the

%HQ%FEHH%Q:{&HHH& @@@V%B@ miaqggg»ﬁlenﬁ%h&)ff&%@y@fw QOUP nSK G drogen

sug%) iﬁ‘!‘l s c? d%;gqm%%%%tgbt 1 ee dc%na mepd%%l e?a %E%atwe reaction
cids or dervati ést ereo% erlvaf es o b adjcﬁon 0

é@&wﬁéﬁ&ﬂi& %H@@m%%m%@ﬁtéww@@t@éa@% e kaAtiegs ually under
dervatives Ginntefonadiaterd)le, bromide, sulfonate or the like.

Compounds of this invention were R1 equals substituted adamantyl as defined can be
prepared either according to schemes 5, 6, or 7 starting from the respective substituted

adamanytl amines or polycylic ketones or as described in scheme 8.



by oxidation followed by addition of a suitable organometallic reagent to

introduce R5 and/or R6, Depending on the substitution pattern of the

amine function, an additional deprotection step may be needed before
Webtipfirlgarath an isocyanate D. in addition to the 10 conditionB&iEEeritse#60667

previously, formation of imidazolidinone. Y hin which non-hydrogen

substituents Rs and/or R6 are present may need to be conducted under

alternatf@sewaétion conditions such as treatment with acids, Lewis acids

or suitable metals or eventually under activation by formation of a chloride,

bromide, sutfonate or the like. 15 Compounds of this invention were RI

equals sup ted adzﬁ;antyl as defined can be prepareq either-according
to sche or 7 starting?from the respective substl uted A0
amines or po lic ketones or as described in sche®e 8.1

2008/046758PCT/EP2007/R60667 - 40 - Scheme g:
(111K) Thus, the @@mpgund of general formulaA111f), preparedin; R’
according to schemes 5 and 6, may be reactet:hy,the procedure of
lirgensons eta]. (Synthesis, 12, 2000, 1709) with_chloroacetonitrile in the
presencé}éf%%gi acichandesulfuric acie! followgd By cleavage of 5 amide
with thiourea and pcetic acid to give.d compoufitFettrenerabfeemsla (Mg).
WO 2008/046758PCT/EP20071080667 - 41 -

0 RSO, X
OF
0
H,N N)J\N’RE (R0u):0 - O\\s/’ )L 2
3\ / » Rg/ NWR
= ““}LR
{Iig; 3

(14 R

RYNCO
or
CCL,CONCO, then hydralysis (R10=H)

then TFA

(i) R

Oy

(M) =

;;

3

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 (11lg).

The compound of general formula (IIg) may be reacted with an acyl halide
(RPCOX; R= an optionally substituted alkyl group, X= a halide) and a base, a carboxylic
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anhydride ((R9C0)20; R9= an optionally substituted alkyl group) and a
base or a carboxylic acid (leCOOH; R9= an optionally substituted alkyl
group) in the presence of (a) coupling reagent(s) to give a amide

WHSHEINE BF general formula (lllh). Suitable bases include tri@GIBR3IGE/060667

N,N-diisopropylethylamine (D1PEA), pyridine, 2,6-lutidine, 2,4,6- 5

collidine, N,N-dimetnytaminopyridine, N-methylmorpholine, and the like.
ﬁuna@reicouﬁm@)f@agegmsnnmudmﬁmbamﬁwd HT Grod@BTdaridiber a
|H<@bovaA1£daomm90ﬁ{0f§QeQ§{@ aﬁmﬁﬂ (M may ali’i% f%?&!i%? Mlme%esen ce of

a %fgg i g de em %%i( %e ann(l)c <t':ln I1Vs Iglejbztltmedﬂ)%%ﬁ%l &ﬁ.}'&( Suitable bases

éb%i@Hﬁﬂyeéhﬂéﬂiméd\bwlﬁﬁmBi"ﬂdfé]i\féaﬁnlﬁ LifohAmpreidiamyvativiebdine, 2,4,6-
gefiglaleformuta(dilyBuitablethdsesNnoladeitrietbylaminend the like. Suitable

NoNgiisoProRRtVAMING P IREA), Piding: 3,8rlutiding. 2,4,6-collidine,
N NdlmethyTamlnopyrldlne N-methylmorpholine, and the like. The

COL“\{’%@%&%S&?%%J{‘E Pf&'“%?ﬂ%”ﬁ d[% 163 t??e%‘é%;%r&% PRI hatice

y substitute

59&&%?69 B GEhePaCTs lfbf-ﬁ%ﬁrgmﬁaﬂ F%Hﬁéﬁo?‘mdt b‘rﬁ‘éﬁ n»@é g@aﬁ.teféad

sré@ ot gehedaldfot (RUMD (H§Y;(R1=arhypiiogelty, stiscompalintgnb genepate a

f@nﬁr@%cl;@-l{ nsyRYyhe 5@@&&%@»{\*%}@94@@;3 rg%giw ib%@&yﬁ@@{& fnllawethine, NN-
rolys Ita ralysis ium

KA $%‘§*§2%3§?%E§%3$ e AR o e S

@g‘ﬁFﬁ BURGBIgEHeH fbnwerayém@)nhalywﬁe%&éaiwnh

4-(dimethytamino)-1- 20[1 [(1,1-dimethylethoxy)carbonyllaminolsutfonyli-

pyridifiuonmiersrlcaganarbios foliowée byardatrrentdvithhaoidst giveta
sulfanaide aétivativewfgansrakinonulalkilikoopilableckases Nelvae e of general
?A?WIIQWI fN)’LNh%I k%?R;EQRMl%tPXJﬁ‘{‘l : meﬁ Qﬁﬁ*?:& %¥”gn 3l %Prﬁl u} gH) (R"=a

utidine, N, -dimethylaminopyridine,

morpholihe, an
Sty bf’scﬁfaﬁ‘a‘é"’fhﬂﬁ%%%{ébi%’%‘& Hj ?&Wd%‘?d‘%ﬁ%dé/tﬂ‘ﬁuﬁe Heghtoroacetyl
2B methiantdidfod dabidralydthetlikebase. futabedwesdadmpobndsofiude sodium

foraetadeare preseR hinl foxm ot mixiure il anantiones sias racemates,
these can be separated into the corresponding optically pure enantiomers

by chifiakk@hund of garpreférrsaibrdBéssifay therprepdration -0fl anethylamino)-1
mppldﬂﬂé?ﬁyi%rﬂ%ﬂ%@ﬁ)@ﬁm%ﬁﬁ M@ﬁﬁ COMBARES P0R:ALINgd 2 base

o OWI reactions, Wherein'12' to R6 are defineéd as before: a) reaction o
HRERSRING G TSHLIA Wy SoDISI0 467 58T ER o8 78086 1Lk

%ﬁtabie 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 formuia



NH(11e) in the presence of le-X, wherein X is halide or sulfonic acid,

preferably chloro or bromo, and prefereably in the presence of a base,

preferably NaH, KOtBu, CsCO3 or Na2CO3 , in order to obtain a
WEAMEGEhEDf formula 5 b) reaction of a compound accordinBth ¥SRHIGEs0667

in the presence of an acid, preferably a epineral acid such as e.g. HC1.

HBr or H2SO4 in order to obtain a compound of formula 10 c) reaction of

a compound according to formula Rk NH

1
R~y “NH (ile)

= R’

in the presence of R*-X, wherein X is halide or sulfonic acid, preferably chloro or bromo,
and prefereably in the presence of a base, preferably NaH, KOtBu, CsCOs or Na;COs , in

order to obtain a compound of formula

in the presence of an acid, preferably a mineral acid such as e.g. HCI, HBr or H,SO, in

order to obtain a compound of formula

RLNJ\N,RZ

O
()
=
. R R
¢) reaction of a compound according to formula

1

R\
MNH
@)
:<N---R2' (V)

AN
5° Vg 4
R R N

R
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WO 2008/046758PCT1EP20071060667 - 43 - in the presence of a base,
preferably e.g. potassium tert-butylate, sodium ethylate, sodium hydride
and preferably in the presence of a sulfonylchloride such as
witalienessafonylchloride or methanesulfonylchloride, in ordePtorait2inT &60667
compound of formula Preferred intermedigtes are: (3-Adamantan-2-y1 be
zyl-ureido)-acetic acid ethyl ester (3-Adamantan-2-yl- |
-pytiictips2sgineathy basei godfasbliceacigoethyl asten-butylate, sodium ethylate, sedium
H@aeamananyid iRoRroRY IPLRREINAGRYE AR JoRINYI ester
Cyclopropylam o-phenyl-acetic acid met1h¥ ester )
(@Rﬁ%ﬁ%@ﬂ@??—‘iﬁ-89&88?%‘%%&#@1@651ﬁﬁ‘éﬁyl%@é@i@ aefebrstayIcasteund of
Gyetopropylamino-(3-fluoro-phenyl)-acetic acid methyl ester
(3-Adamantan-2-y1-1-cyclopropyl-ureido)-(3-fluoro-phenyl)-acetic acid
methyl ester 15 Cyclopropylamino-pyridin-2-yl-acetic acid methyl ester
(3-Adamantan-2-y|-|-cyc|opropy|-urgri}%o)-pyrid 2-yl-acetic acid methyl ester
(S)-2-(3-Adamantan-2-yl-ure|Rie)—i§, - }qleﬂ?yl-butyric acid methyl ester
2-(3-Adamantan-2-yl-ureido)-3-methyl/butyr c acidimethyl ester
(3-Adamantan-2-y|-ureido)-phgmy?{é‘c‘ézﬁtmicid methyl ester
20(S)-2-(3-Adal antan-2-yl-ureido}ﬁ-lﬁﬁ%thyl-pentanoic acid methyl ester
(R)-2-(3-Adamantan-2-yl-ureido)-3-(3-fluoro-phenyl)-propionic acid methyl
ester WO 2008/046758PCT/EP2007/060667 - 44 -
(2S,3S)-2-(3-Adamantan-2-yl-ureido)-3-methyl-pentanoic acid methyl
ester Fi-beta-tert-butyl-D,L-alanme methyl ester hydrochloride
2-(3-AUsisastdRI O IRAIERIGYL, 4-dimethyl-pentanoic acid methyl ester
(3-Adamantan-2-yl-ureido)-cyclohexyl-acetic acid methyl ester
2k rAdamanian-RLure dieydopoRiagic add methyl ester 2-An
0-4,4,4-trifluoro-butyric acid methyl ester hydrochloride
3(3- tan-2-yl-ureido)-4,4 4:trilluora-hutyric acid methyl ester
e S e
)-2:(3-Adamantan-2-yl-tireido)-3-cyclopropyl-propion ¢ acid methyl ester
R ARy A OO E PN R SbFShors aci
methyl est?r . o
Cyclopropylamine-phenyl-acetic acid methyl ester

(3-Adamantan-2-yl-1-cyclopropyl-ureido)-phenyl-acetic acid methyl ester
Cyclopropylamine-(3-fluoro-phenyl)-acetic acid methyl ester
(3-Adamantan-2-yl-1-cyclopropyl-ureido)-(3-fluoro-phenyl)-acetic acid methyl ester
Cyclopropylamino-pyridin-2-yl-acetic acid methyl ester
(3-Adamantan-2-yl-1-cyclopropyl-ureido)-pyridin-2-yl-acetic acid methyl ester
(5)-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
(5)-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
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3-Methyl-2-13-(2-trifluoromethyl-phenyl)-ureidoj-butyric acid methyl ester
ester (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

Ws3085(944%5% 5 4S / 1S, 2R, 4R)-3-Bicyclol2.2.1Ihept-2-ylurei@&tE B2 A s 0667

hyl-butyric acid 15 methyl ester (1:1 mix#ye of 2 diastereomers)
2-Cyclopropylamino-3-methyl-butyric acid ethyl ester
22B3AMarEdarRyRt Zoycloprdpy Bureido)-Bermenyd-budmiec thldathy |
ester I-Cyclopropyl-5-methyl-1,3-dihydro-imidazol-2-one
23113:{4-1¢4:Chigkd>ghelayi)coyetopropyi]h gide)kBsmethyl-butyric acid methyl
ester 201-Adamantan-2-yl-3- (1-benzyl-3-methyl-2-oxo-butyl) -u rea
(5)RAkB:h(E)abh-bydroxydadanafitaai2yikuraisad A methik-pentano c acid
methyl ester

()13l LS hydraxyadamantan-2-ld-wraidahmsmethyl-pentanoic acid
methyl ester (S)-2-13-(2- Methoxy ‘phenyl)-ureidol1-4- methyl pentanoic

%@;d(mﬁbyﬁﬁﬁfﬁ[ WR,.2008/04 9%%5’?&%749@9& estie -

(S)-4-Methyl-2- -(2- trlfluorome oxy p enyl)ureldol pentanoic aC|d methyl

SSieh (B2 AR EER S0l el e ol acid

methyl ester 2-Meth y1- 6 uoromet |socyanate

ethyl-2- I met |f| orometh 1)-ureidolo c acid
gg%ﬁ?i’géné%er yc 6%?%3/ ]ﬁamur%‘ ‘e tlﬁuﬁé%yﬁ‘lgo q’iﬁlﬂ‘és@‘Adamantan
-2-yl- 1- 3 m ethyl-b u tyl) cyclo ropyl -urea 2-
é)c%/é‘ﬁﬂ(ﬁ 351 lﬁﬁpdd%aﬂ]é}ew§|aﬁ14éﬁwﬁféﬁa&wél%ﬁﬂﬂ@atync acid

methyl ester 10 NI-Adamantan-2-yl-2-methyl-propane-1,2-diamine

(&) A-B-OIARHE -y HEPO py 1 Ao TARR R SOR il ethyl ester
Adamantan-2-ylcarbamoyl )-cyclopentyl]-carbarnic acid tert-butyl ester
1St Heteylclopehiandbarsoryiiyheiradamvsidaheytamidecid methyl ester
Adamantan-2-y1-(1-ammo-cyclopentylmethyl)-amine 15 2-Cyclopropylam
AcvVBamatRyI3bianil fowimethyl-phenyl)-ureido]-butyric acid methyl ester ester
(S)-2-(3-Adamantan- I -yl-ureido)-4-methyl-pentanoic acid methyl ester
2-(3-Adamantan-1-yl-ureido)-3-methyl-butyric acid methyl ester

(5)-2-({1R,25,45 / 15, 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 ethy! 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
(8)-2-[3-[(E)-5-hydroxy-adamantan-2-yl]-ureido |-4-methyl-pentanoic acid methyl ester
(8)-2-{3-[(Z)-5-hydroxy-adamantan-2-yl]-ureido|-4-methyl-pentanoic acid methyl ester

(5)-2-[3-(2-Methoxy-phenyl)-ureido|-4-methyl-pentanoic acid methyl ester
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1-Cyclopropyl-14 |
-hydroxymethyl-2-methyl-propy1)-3-(2-triflooromethyl-phenyl)-urea
Cyclopropyl-cyclopropylarn m-acetonitrile

WeEIBSH5St-cyclopropylamino-acetic acid PCT/EP2007/060667

2-Cyclopropyl-2-cyclopropytamino-ethangs201-Cycl op ropyl1-1 - ( 1 -cyclo

p ropyl-2- hydroxy-ethyl ) -3- ( 2 -t rifl uo ro meth yl-phenyl ) - urea
2-Lyklsistoply k0o paned i@-aiamhiersy- phenyl) -ureido-pentanoic acid methyl ester
NI-Adamantan-2-y1-2-cyclopropyl-propane-1,2-diamine

I N-DicyCloprafybeshanend) 2:eiain] -Wethyi-pentanoic acid methyl ester
2008/046758PCT/EP2007/060667 - 46 -
N2vAdamantam:drydrk VL disyelopiapylethane-1,2-diam e (
E/Z)-4-(2-Cyclopropyl1-2-cyclopropyl am ino-ethylamino)-adamantanThol

(BAZ)-4arAo-25CyEloRERRYE RIBRMAIPR Jradamantan: dapllchanoic acid methy
(g)zigmant;ﬁ-z-?/lcg%bamo%l) -1,2-dimethy*I-grop%}lﬁ]ﬂj}:affE)%slcrﬁr)1ii(;ﬁ%{{(izlilgOtiézlatglijc%y}"imm'\}i

ester 5 N-Adamantan-2-y1-2-amino-2,3-dimethyl-butyramide
N'Adamantan-2-y1-2,3-dim hyl-butane-1,2-diamine 3,N2-D ethyl-butane-
A RABY I A3 5tk ’Tlﬁmﬁﬁ’é’iﬂkﬂ&%ﬁﬁlflﬁlﬁf)’fﬁémino )-adamantan-
1-01 2-Cyclopro pyl-2-cyclopropylam o-propionitrite 10

P NSIRYEBpropy-propaiest pediinimg!) - 1 -cyclopropyl-urea
NI-Adamantan-2-y1-2,N2-dicyclopropyl-propane-1,2-diamine
Z-(Cyelsproppdnind)2lretipeindparel ieunddo)dop eopyi basriv ethy kpethy!
rgpane- | ,2-diamine ( E/Z)-4-( 2-Cyclo p ropylammo-2-methyl-p ro

pylamino ) -adaman tan- 1 -ol 15 NI -Adam an

tan-RakrNRGyEl gpﬁqaxﬁi%:@%gmﬂepr%ﬂﬁaﬂyg-diam ine
2-Cyclopropy1-2-cyclopropylam o-propionitrile

%éﬁgququgJ\q{?ﬁQ(p—ﬁl—' m&pﬁnﬁ?}pgfg{%% N damantan-1-ol
[1-{Adamantan-2-ylcarbamoyl)-cyclopentyl] -carbamic acid tert-butyl ester
1-Amino-cyclopentanecarboxylic acid adamantan-2-ylamide
Adamantan-2-yl-( l~amino-cyclopentylmethyl)-amine
2-Cyclopropylamino-3-methyl-butan-1-ol
1-Cyclopropyl-1-(1-hydroxymethyl-2-methyl-propyl)-3-(2-trifluoromethyl-phenyl)-urea
Cyclopropyl-cyclopropylamine-acetonitrile

Cyclopropyl-cyclopropylamino-acetic acid
2-Cyclopropyl-2-cyclopropylamino-ethanol
1-Cyclopropyl-1-(1-cyclopropyl-2-hydroxy-ethyl)-3-(2-trifluoromethyl-phenyl}-urea
2-Cyciopropyl-propane-1,2-diamine
N'-Adamantan-2-vl-2-cyclopropyl-propane-1,2-diamine

1,N'-Dicyclopropyl-ethane-1,2-diamine
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( E/Z)-4-( 2-Cyclopropy1-2-cyclopropylamino-propylam
m)-adamantan-1-01 1-Amino m eth yl-cyclopentylamm e 20 (E/Z)-4-
1-Amino-cyclopentylmethyl)-amino[ -adamantan- 1 -ol

WE Xitde&iEy clopropyl-cyclopropaneacetonitrile 1-D cyclo p RSPYEBIHEH0667
1 ,2-diamine (E/Z)-4-( 2-Am ino-2,2-dicyelgp ropyl-eth ylamino)
-adamantan- 1-01 WO 2008/046758PCT/EP2007/060667 - 47 -
(Eiz)datrasenel 2B dimdinydlbptyatnitio)sadatrdintaind -ol
-Cyclopropylamino-cyclopentanecarboni ( 1 -Aminomethyl-cycl open tyl

JEEYC) lap 2oPyyl opirmagini ez ( dvlZ) p doplii dnAmaieds clyeipentyimathal ) -aino)
-a da ma man- 1-ol 5 3-Aminometh yl -1-benzyl-piperidin-3 -ylamine (E/Z)-

41 (3:Aminodnbenzyl-aRessinsyimetivbia.aeadamantan-l-ol and
(E/Z2)-4-[(2-Amino-indan-2-ylmethyL)-amadamantan-1-01. 10The

corRanMnds:of formulsas.deseribed aboyeSon Use:BsthesaReUHoAN ester

active substance are a further object of the invention. Also an object of

HepiaashLinvention are compaungs as desgriped above for the

preparation of medicaments for the grophylaxis and therapy of illnesses
A e e s St e crome

3,N”% Dimethyi-butane-1,2-diamine
(E/Z)-4-(3-Methyl-2-methylamino-butylamino}-adamantan-1-ol
2-Cyclopropyl-2-cyclopropylamino-propionitrile
2,N*-Dicyclopropyl-propane-1,2-diamine
N'-Adamantan-2-yl-2,N*-dicyclopropyl-propane-1,2-diamine
2-(Cyclopropylamino)-2-methyl-propanenitrile
N*-Cyclopropyl-2-methyl-propane-1,2-diamine
(E/Z)-4-(2-Cyclopropylamino-2-methyl-propylamine)-adamantan- 1 -ol
N'-Adamantan-2-yl-N*-cyclopropyl-2-methyl-propane-1,2-diamine
2-Cyclopropyvl-2-cyclopropylamino-propionitrile
2,N*-Dicyclopropyl-propane-1,2-diamine
(E/Z)-4-(2-Cyclopropyl-2-cyclopropylamine-propylamine }-adamantan-1-ol
1 —Aminoxnfetl}yl—cyciopentylamine
(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
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15(11bFISDI). Likewise an object of the invention are pharmaceutical
compositions comprising a compound of the formula [ as described above
and a therapeutically inert carrier. A further preferred embodiment of

WihaogsdderPinvention is the use of a compound of the formul@ T BEP2007/660667

described above for the preparation of megdicaments for the treatment 20
and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and
Hyipértérisicrmino-Bartioukahlyl-breféerethis-thiewsetaef & @dmpound
according to formula f as described above for the preparation of
medicamentddotihe-{rbaimentsand praphylaxis of diabetes Type II. A
further object of the present invention comprises a compound according to

25-formdanbasideshiibad pheve pMen- manufactured according to any
one of the described processes. WO 2008/046758PCT/EP2007/060667 -

48/7)- A0 amoRiectiobine Invention isiadnethad for the jreatment and

prophylaxrs of diabetes, obesity, eating disorders, dyslipidemiae and

hyREEDSION, yvprg&gge%hgglﬁﬁnggﬁﬁﬁ jgmrnrsterrng an effective amount

of a compou d of formula’l as des above. 5Particularly preferred IS
or | the tre nen and XIS labete pe 11.
dg _igfmplrlég(s)“z}ladgr%?ﬁrstgrf)ng Cgﬁ %¥ ac F\}g%m%rﬁlﬁ ifﬁ 5°¢oM) %1%210

accordlng to formula t as described above. Assay

3cedures 10 Transient expression and partial Purification: The cDNA
encoding the human . Ibeta-HSD1 protein was cloned into the expression
&@é@r“p%@I‘@Qf%‘?&?é‘%é@"e?ﬁ@jnﬁhﬁ)c%’éﬁmcﬁ%F%l@t’&ﬂé -§be Alex Odermatt
et al.; J Biol Chem.,1999, Vol. 274, Issue 40, 28762-28770) was used to
transiently express the protein in HEK293 cells (ATCC number:
CRL-1573, described in Graham, F.L., Smiley, J., Russell, 15 W.C., Nairn,
R... (LOFA9 HEREPRS SR, inlrsHbr bt Miotre et Swans iisahsastive
MMamﬂfnreermlde}BﬁJéBhs‘abhamedmﬁﬁred Saline). To 1 volume of cell
suspension in PBS 2 volumes of ice-cold lysis buffer (50mM Tris; 017.5;

ImM BRTA 00N NaGlwers added. J@eoeﬁlreu\r\r@r%ﬂ%%% above for the

Potter-homogenization (20 strokes) The resuém homo nate was

L R R f@&hﬁ&%@(%«%f&ﬁ fBtis 3080 esesy e eea%tr%%aused
lowndspedd centrifegdtion(t@min 000y AD)dies tricid sehval figaeiier
ted 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 TA 10% lycer and the. centrrf ?atron was repeated. The

resultrnéeﬁv iifett ?ng YR PRGBS T TSRS SYRRPIHUR GRRiing @
smr@gelbbﬂ’éﬁmrﬁdrmrdméw esreikept ozemdalihaidpittogéninatilcuséer25
Generation of stable cell lines expressing llbeta-HSD :

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 1L

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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The same construct used for transient expression of human 1 lbeta-HSD1
was also used to establish cell lines stably expressing the protein. Briefly,
(HEK293) cells were transfected with 1 beta-HSD1 construct using the

WibHEdamite reagent (Gibco BRL) according to the 30 manf&a1BRpE7/060667

instruction. Two days after transfection, ggneticin selection (0.8 mg/m1)
WO 2008/046758PCDEP2007/060667 - 49 - was initiated and several
stable/dboresolvers ¢ ohatad e Qe dionsattasiftnttike usadfort and prophylaxis of

M&@CBM@EQH%%ESF@&EQ{}SMH%%‘%ﬁ%ﬁ%%ée%%&?%{%%eﬂ] od

isolated from HEK293 cells transiently expressing human llbeta-HSDI (for

BTN EaS HBBVEF Wt iElibare d P 4B 8) HEMEPLED0 MhKAREEN pfscribed
EBXKA; | MM EGTA; 1mM MgCI; 250 mM Sucrose; 20 inM Tris pH 7.4;
Cortisone 50-200nM and NADPH 1mM) together with different

concepirationsiehiest: %&h§@ﬂ&%§oﬁﬁ§ﬁl§@ﬂ3@'ﬁiﬂ%ﬂ %?"H A3 6 m%eles Type
ass%v%as stopped by . heat%?g to 80C (5 mjn.) and by a dltlon of 10 the

irthibitor G BERCROIBRET R S %%ﬁﬁfﬁf‘fééfﬂ%llb?éa&8@&’91“{}%“01"‘{““’
assaynvas ! detérsaiited eisivg. a commercially available, ELISA-based
Cortisol-detection kit (Distributed by Assay Design, Inc.). Inhibitors were
characterized by their IC50 values, e.g. the concentration at which the
production of cortisol was 50% reduced. In this test preferred compounds

as described above have IC50 va}ltég%ty@g%\g/dapgo nM; 15 more preferred

compounds have IC50 values below ost preferred compounds
e LC50 values beI w IO%Ig IIular Assay To measure the effect of

q%"bs 61's SAHNTAL aﬂs FER tlOtlably expressing human 20 1

Ibeta-HSD | (see above) were cultlvated in 96 well plates in DMEM. First
iAo aia sy R itdr@HiddREiES B @ W theectle nadtér g0thengxpression

otipaupatiomat S?r@tdge@eS%Iﬁ@Zo@HﬁQS@h@ﬁecﬁﬁﬂﬁid@&m&?dﬁéﬁmCt al; ] Biol
r@l’% ‘i%?;ﬂ ‘W?ez nyerSI%%l E%é%?s%étfi \e».fggncsgcrltlsojc Waé?eg]cgasy raéess the protein

using a commercia y availa Dis ute ssay

IndIE BB Reaiisd dbtdinednibandRicldgémesasbay usﬁ‘hglwyrésbnfawey J., Russell,

COIIRONRLS, Oﬁftth@lW@Pt{{%ﬁag&h&hﬁ%@%ﬁﬁ)@R@Hnﬁ&ﬁﬁ@ﬁ@@%{fbm 8% were washed
ft(\)/\-!lggv \Ipl ";t?cbeleco?do gh%omlsop mte ﬂ661 eclzl Saline). To 1 volume of cell suspension in
PBS 2 volumes of ice-cold lysis buffer {50mM Tris; pH7.5; ImM EDTA; 100mM NaCl)
were added. The cells were lysed by Potter-homogenization (20 strokes). The resulting
homogenate was sonicated wit a tip sonicator {10% output; 2 x 30 sec.) and cleared by a
low speed centrifugation (10min x 9000g; 4°C). The microsomal fraction was collected by
a high speed centrifugation (60 min x 110°000g). The resulting peliet 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 unti! use.

Generation of stable cell lines expressing 11beta-FSD1:

The same construct used for transient expression of human 11beta-HSD1 was also used to
establish cell Tines 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/mi)
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WO 2008/046758PCT/EP2007/060667 - 50 - 1C-50(nM) Example 16 39
Example 45 192 Example 80 3 These results have been obtained by
using the foregoing test. Compounds as described above have IC50

WEALELH6%1 nM to 5000 nM; preferred compounds have 1650 R EIHP667

0.01 nM to 100 nM. More preferred compgunds have 1050 values below

10 nM.
was initiated and several stable clones were isolated. One clone was further used for

pharmacological characterization.

Microsome Assay

Microsomes isolated from HEK293 cells transiently expressing human 11beta-HSD1 (for
details see above} were incubated in assay buffer (100 mM NaCl; tmM EDTA; ImM
BEGTA; ITmM MgCl 250 mM Sucrose; 20 miM Tris pH 7.4; Cortisone 50-200nM and
NADPH ImM} together with different concentrations of test substances. After 60 min. of
incubation at 37°C the assay was stopped by heating to 80°C (5 min.} and by addition of
the inhibitor Carbenoxolone (1 uM). The amount of Cortisol produced in this assay was
determined wusing a commercially available, ELISA-based Cortisol-detection kit
(Distributed by Assay Design, Inc.). Inhibitors were characterized by their 1C50 values, e.g.

the concentration at which the production of cortisol was 50% reduced.

In this test preferred compounds as described above have IC50 values below 1000 nM:
more preferred compounds have IC50 values below 100 nM. Most preferred compounds
have ¥EC50 values below 10nM.

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

mvention as the test compounds are shown in the following table:

Compound h11-beta-HSD 1




10

15

20

5The compounds of formula 1 and their pharmaceutically acceptable salts
and esters can be used as medicaments (e.g. in the form of
pharmaceutical preparations). The pharmaceutical preparations can be

Waditirigterfdd internally, such as orally (e.g. in the form of tabféts/EF388@@60667

tablets, dragees, hard and soft gelatin caggsules, solutions, emulsions or
suspensions), nasally (e.qg. in the form of nasal sprays) or rectally (e.g. in
the form of 10 suppositories). However, tbe administratiéi.cahialso be
effected parentally, such as intramuscularly or intravenously (e.g. in the
form of injection SolufigRs)ie 16 1he compounds of formula 1and their
pharmaceutically acceptable salts and esters can be processed with
pharmacetiticalty in%r%aiqq{g@ic or-orgafic adj_uvants for t“"‘ production-of
tablets, coated tablets, al}agees and hard gelatin capsules. Lactose, corn
15starch or derivatives,thgregf, talc, stearic acid ot its salts gtc. can be
used, for example, as such adjuvants for|tablets, dragees and hard gelatin
capsules.  Suitable adjuvants for soft gelatin capsules, are, for example,
vegetable oils, waxes, fats, semi-solid substances and liquid polyols, etc.

Suitahig.adiyanis for hepducliop,afssalutie @5}7@@9}%’{&9%@}3%@3 as

xam‘g%, \gatpr, ZOp%_yo! , sacgharose invert su%aflo]r, g fuc_:o%s, etc. |

EREA e ABRN MO T ittiEh P St &l dPe 8P RATBIE AT BieB s have 1Cx
pelyatsf §lytend wefétableMdils; ptefeWDcompounds have 1Cs, values below 10 nM.
2008/046758PCDEP2007/060667 -51 -  Moreover, the pharmaceutical
preparatiQas.pan cRiamRieRaryat B s $AlHIZRIRI MISC RSB ERARINEh esters
sub%tanc stabjlizers, w ttip% agents, e ullsifie(s, sweeteners, . Th
EBbPantS VB AR SARS Tor VARG T 08Bl RS Bafrsis)- The
misskingeayenteropantioxidantse Thayneaeralsotcontiinsstill ativeally (e.g. in the form

therareuticalbs ahiable,suRstancesnal LACRIIAANGRMID BE:IRVRNUORRS:: or
compoundS of f%aggla 1 and their pharmaceutically acceptable salts can

B RIS RSP S prtaRi S S A et e BT AithAtiL Calliiciadp g form of
diggasesriciabEiese venah failbménamncl particulaily batifigcdidprdeisdinduch as

sty Te 495306 SANARTY (0 1AS IR 0P L A1, COHTSE be fited to

the individual requirements in each particular case. In general, in the case

of oral. 10 administration a daily dosage of about 0.1 to 20 per kg )
0dy WSISRBPERIRBl AHILE B 0 B HF Vs DR GLIGHE G and esers
abobt 308 emgdertherson)adividedyimerpreferabilic b+3igaividubldosesr the
HUERERN 6PNFIRks b SXAMBIE:sCh R SOME RIPYALR:SHMIFLE Lactose, corn

appropriate, It will, however, be clear that the up?er limit given above can

parsh BalieakeiniEs BlowktpEihaiched S S THa T Rierant example, as
Hlustrateddnes éinatide bydExampled haddighl iy eapouieniting

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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character. Examples General Remarks 20 (E/Z)-Stereochemistry in
5-hydroxy-2-amino-adamantane derivatives: Assignment of (E)
stereochemistry at the 2-amino-5-hydroxyadamantane portion was

WRGAM Py an X-ray structure of 4-cyclopropyl-1- PCT/EP2007/060667

I(E)-5-hydroxy-adamantan-2-yll-3,4-dimethyl-imidazolidin2-one (Example
71) and, as a consequence, also for its direct precursor 4-cyclopropy1-1-
[(E)-5Mgehoxy- HefaphantasR iy plapraparyidnsidan oliami2 neretaitspieleblizers,
N&&mﬁm Barassignments of (Rangtdhsiereoshemi %ﬁyu\zgﬁrﬁ dongeilners,
ith these e les. Assignments were bas n thef llowin

e e e e o s
wmi‘da@é@noﬁlasf the {Z) isoren ahﬂtemﬁrﬁuas@hetiaébfg@laﬁﬁemmems.
followed by the (E)-isomer as the more polar component; 2) the (2)
derivative Waskabways Iﬁﬁzslﬁ@éjmimtﬁe:&h@ﬂ@gﬁﬁ@é uT Wtia assayidhaeithe

S 0 A P S SR o
Nﬁécﬁﬁ@mﬁmgwaﬁmésesse&e@d‘e@eﬂpm fol @lssoldtevontigly atibng dsorders

QH@'%@Q&'%%@V@[B?{@@QB&?%HPH&%@&%&?%B%W%&B@%@ BR®Mted to the
&Ear(gted However, in tho(ge cases, absolute steregchemistry has usually

ng B ?gﬁétﬁ\}glv @%ﬂﬁ fg case. In general, in the case of oral
Adinideimactand2iyld8sioendyd-dy3dihygre- ididazpliZd-phedstepight, preferably
%ﬁlf@?%@%@&o 131<p%%é%¢'»%#€%iﬁct)e QC%I&Q(%’O ‘I‘%}(}L&qsﬁg son), divided into

2-Adamantyl-isocyanate (CAS 71189-14-3, made fro
Prake m%%éaa?h%ﬁiwa%hée%.w@f@ Bt canibdotHempPEsdfi e amounts,
Hodkl O prg)and. cnmilcheialy-aviailable benzytaipinroacstigiagichbthylcan be
esggr 72hr(p %Ih ere d(l)s\;%) O%d @@ socyte ether (25 zulL) under argon and
s':flrreaV at % hours. A coloress precipitate was formed. The
reaction mixture was concentrated in vacuo and the residue was triturated
with heXENEY P30S HBBAE hOG PHEEESEAGIBIF S Ktdrad Adiapans
sblichavas dried in vacuo to give (3-adamantan-2-y1-1-
benzykureido)-acetic acid ethyl ester (823 mg). MS (ES1): 371.2 (M1-1").
15Step 1311-Adam itan-2-y1-3-benzyg-zgf]ﬁqgglwydro-imidazol-2-one
(3-Adamantan-2-y1-1-benzyl-ureido)-acetic acid ethyl ester (450 mg) was
dissolved in dry DCM (5 mL) and toluene (5 mL) under argon and cooled
to -78C. Diisobutylaluminium hydride (1 M solution in DCM, 1.46 mL) was
addeddtep. Ly drop over 5 minutes and the mixture was allowed to stir at
-78 C for 30 minutes. The cooling bath was removed and 20 after 10

@'&J@@erg&%l{éﬁﬁlﬂﬂnaﬁ'@xﬁﬁ'@ %%ﬁﬂ@?@a%ﬂ%‘yQQrR;aﬂ%@%l@mment of (E)
otasTum sodiu rtrate soJ tlo (’ﬂﬁ 15 mL). The mixture W

SXERCtEE R cHioro SRR che aedeélgr%% t|anee 81rtlgﬁl"c‘:rggx(i?ac &%Pg an X-ray

Fasew wWidreskerand- é&%@ﬁy@r@m@@%& -2- yl }-3,4-dimethyl-imidazolidin-

Z-one (Example 71) and, as a consequence, also for its direct precursor 4-cyclopropyl-1-
[(E)-5-hydroxy-adamantan-2-ylj-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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were shaken with 25% 1-IC1 (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 25 product that was purified by flash

WeENHIFEtoG¥aphy using a gradient of 20% to 80% ethyl acetatBGh/FRHEHe1667

as an etuent. The fractions containing thgzproduct were combined and

evaporated to give

WbstdnmantafigatiGabeiizybds S-aitydrvimidalzot-2sofiguasta mehitdisaligkoducts,

(@K@U@Qeﬁﬂ§1£EQE&Q§{%I(M%}§@{§WQ&@H se zu ated. However, in those cases,
@ antan- 2}}\&]IB %/rldln reréethég] 1ed iy dlro imldazol -2- WO

ST ot R

A](3-Adamantan-2-y1-1-pyridin-2-ylinethyl- ureldo) -acetic acid ethyl ester
This material was obtained in analogy to example 1, step Al from
2-adarmmtyl isocyanate (500 mg) and commerC|aIIy available

(¥HBmedyImethyl )arifgeaestietdia etiesteb 5 rstigruadadighone
yellow powder (680 mg). MS (ESI): 372.1 (M1-1). Step B]1-Adarn a n ta
PIPRAL3-pyr d in-2-yl etrargeaiaydioidhisrzoneidhis eakiceriad oyl ester

obtained in analogy to example 1, step B] from (3-adamantan-2-y1-1-
pyfidim29ylihsthykore d6RacEHS Bditt Btyklesten (350 miglklyrtrestmentcording to
with silmaum@mrrzmmm hyedride (3, b%(mlm@taﬁd %ﬁﬁl&&@m 18 @@M&ie benzylamino-
glc'lerl!ﬁcau n 0 to(u@(? }nwter al aS gﬁ%g 50 ut ﬁier §t01915§j quer ar 9on and

Te
a gradi dient o hy(f acetate in ptane, T

FHETRAA6RIRA ’@fhw heststé sAP S misHRIFGE Waétﬁyfla‘@efgleg b‘@ﬁt&ﬁ.ﬁ@m ¢ was
@b¥eNFiRFEhaseloentsthb-AdamantanRuy 1534 pyithdires2uydsréthyil -1{3 &% hour.

@hhy@ %@@mla;m@ewaﬁcp@;@gaﬁg fesaitightyelions $018ve’3 M mMdin-2-v1-1-
%@3%\( A S S ARE S B AT one

Step A](3- Adamantan 2-y1-1- |sopropyl ure|do) phenyl-acetic acid methyl
20 ester

Step B 1-Adamantan-2-yl-3-benzyl-1,3-dihydro-imidazol-2-one

(3-Adamantan-2-yl-1-benzyl-ureido)-acetic acid ethyl ester (450 mg) was dissolved in dry
DCM (5 mL) and toluene {5 mL) under argon and cooled to -78°C. Diisobutylaluminium
hydride (1 M solution in DCM, 1.46 mL) was added drop by drop over 5 minutes and the
mixture was allowed to stir at -78 °C for 30 minutes. The cooling bath was removed and
after 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 lavers
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-dihvdro-imidazol-2-one as a white solid
{276 mg). MS (EI): 308.2 (M").

Example 2: 1-Adamantan-2-yl-3-pyridin-2-yhmethyl-1,3-dihydro-imidazel-2-

oneg
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Vet

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

%Pg “bromopheny! acetic acid and isopropyl amine accoffifi§g47/06v667
Chem, Soc. Perkin Trans. 1, 22, 1993, 258$1-2772) with the following
modification: purification 25 was achieved by flash chromatography using
'§katlient of 10 to 50%-édfyhapiate it heptalia-dsyinasinemicido)-acetic acid ethyl
@tAdamantan-2-y1-1-isopropyl-ureido)-phenyl-acetic acid methyl ester
was obtained as a light yellow liquid (948 mg). MS (EL): 385.2 (M+ITE).
WIEs %Q@c&%@?@%ﬁ)&ﬁéﬁpg%g &@Q@ Gfamifle | nsEEEﬁAq%@}ntﬁeﬁaﬂ}ﬁ%m isocyanate

Wltidj ||§§é]t$r%a2%éé€g gr%g dsiqo}&)}leégélgg y aa}%lgmm"%te e g‘%}d ester

uminium’h escri i ex e 1, ste
ﬁaﬁ&aﬁmhéﬁ%%&mﬁmé@@%b Matdiai: ATtHr{a“ﬂbe%/
(3-adamantan-2-0-1- isopropyl-ureido)-phenyl-acetic acid methyl ester
(200 mg) was dissolved in DCM (3 mL) 5 and toluene (3 mL) under argon
and treated with sodium dihydrido-bis-(2- methoxyetitoxy)-aluminate
RadBAIr", 3.5 M in toluenkptQml-yat-F8idinAftenadhition3ef#helro-imidazol-2-
rgducing agent, the mixture was stirred at -78C for 30 minutes and was
then allowed to warm to OC. The reaction mixture was quenched with 1M

ﬁ%@%ﬁ&ééﬁﬁ%‘s‘%@ﬁ%ﬁ%%%ﬁ%}nt@&&ﬂlﬁi@ﬁ‘%&?ﬁ [POLEEEINGG, 22%0, - 2-y

HC1, (2 ﬂ{ﬁ taining.a Smaifﬂg 1-.[“ unt of ice agueous mixture

e RS ARG 25 Ve Tl Bee e PHEO g

I@Wm&@b@p&m@dzmaéh eb \ith bvire | Mrisdutieer iNBZSO4 Pantication of the

em&mﬁa&d@@ya@@mdeaqub&haﬂagsamteﬂaigvﬁa&ﬂmgmw st ethyl

%%Q(;'ngﬁf%qg ‘é&f@;@ié‘d%a !%qtlgtﬁlagotlo 49 %/ %ﬁf %teﬂ} 111&85%%?111 ethyl
a secon

owe flash chromatogr
E‘féﬁf/’fﬂ%% N80 28 %N e ?ﬁf’é”ﬁg e%é@%\?fdbé 1153 PY“dm 2-ylmethyl-1,3-
gihpdnmamtignz2lyZl ohdsoprobipi-ted henyishnidé2elidihe {7 Ardgonel §1E6) nigy.1 (M ™).
as the major product whereas the desired material
1-adamantan-2-yl-3-isopropyl-4-phenyl-1,3- dihydro-imidazol-2-one was
obtained as the minor component (colorless oil, 14 mg). MS (El): 336.2
GAmleBxample  1-Adamantan-2-yi-3-isopropyl-4-phenyl-1,3-dihydro-imidazol-2-
4:1-Adamantan-2-y1-3-cyclopropyl1-4-phenyt-1,3-dihydro-imidazol- 2-one

Step AlCyclopropylamino-phenyl-acet ¢ acid methyl ester In analogy to a

g{gc%fure outlined in %h agwm%oic_; r |nSTr?ns 1, 2% th é61t27726 vl
melfhy a-bromophenylacetic aci W3k 8P§solf TERgacte methy

&&8led to OC by 25 means of an ice bath To this solution was added
triethytamine (1.7 mL) dropwise and the mixture was stirred for 30

riifutesi e Aebpltioron ey oloprd pglamiprerin € 3G Malsdhe?r atidethty! isocyanate
dsoa\wispa@ﬂqg@@@@mﬁwgﬂﬁeﬂﬂda&kﬁﬁiaga\a@%tﬁ«;mmq@égﬁ@gmﬂ@?é@@e 08-1,
mixture W%&R ddnto er, saturat ith. Na 1 and extra ted w
T R coem

thyl acetate. T

é%r%ﬁ%&ﬂ&ﬁdﬂ e%%g Pa%e?&%r?e? 5 radhdde (e paameadiycaaan pur fcation
shisorratygddphijasbl uhrrglwmgagiuadﬂfeng ofettigracétated ttepthnba(@ttoe in
ﬁ&%lﬁ&hxl Acalrie) (bragtens canianinghedpredieiwers comhingd 2 methyl

PR OB ok B i

Step B] 1-Adamantan-2-yl-3-isopropyl-4-phenyl-1,3-dihydro-
imidazol-2-one
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WO 2008/046758PCT/EP2007/060667 - 55 - Step B](3-Adaniantan-2-yl- |
-cyclopropyl-ureido) -phenyl-acetic acid methyl ester This material was
obtained in analogy to example 3, step A] from 2-adamantyl isocyanate

WBBYHd5ARd cyclopropylamino-phenyl-acetic acid methyl estél(BrB¢Hg§0667

(3-Adamantan- 5 2-yl- -cyclopropyl-ureidgy-phenyl-acetic acid methyl ester

was obtained as a colorless gum (396 mg). MS (El): 383.3 (M+1-11). Step
Oithidiaseatianneyls8dysloprapyd-2-ghenybrdBdiydio-phidaieolc 2ionad
1ﬂeﬂyse@@@tar@l m&ﬁl@g&mm%mwﬁk@gi@&%a@mﬁ%almﬁégﬂﬁhérp Mep B] did not
Bk 0% Ol f 9{1 L Sygepopylureido ﬁ%ﬁ"e fic acid, methy! e?‘%

esi er E) rea men With diisob umlnlun?[h dr 7(?

ASYRIYEBIHE ?I)EP@W) Latatigrad pf@thy estel (200 mg} was dissolved in DC’\/i {3 mL)
Addmantan2-yl-Busoyetoppopyibd ipheniylith Idihydrdtimidazdii2{ane was

%@a{e%ﬁﬁaﬁ;@%r %ﬁstg \am%m%l\;@ﬁﬁ@h@ﬁé 8. &M&ﬂ%ﬁ%@ﬂaﬂgﬁer addition
Iﬁl antan -2- 1 XC oprovp él(?B quo; 3- d|h o- |m|F

oIt 96% "SlEh A % (t:opréX Viamino St Lo gh n%/l)%/ &&1'1&1\:5& Wﬁ?); en

abarerhie Yeare Iti%.pV\g‘ig Bﬁfﬁméan ATaRaIsgYaoieRamsiew tisidd Petrsim sodium

aabraraee(3ti20 fldardphedyhapeticcdcidousthyhesies (b0 goiASing a small

503R41-95:5, m%ﬁl,%mmﬂﬂ%%%& fiarosph m@%%ﬂ&aa@emmm

%}S%eéﬁ oﬂ%ﬂr%!r%%{ c(gligramhgs? {L%Jnﬁligtgd 283?3 he w1t}361ﬂ'1%}§rie£ over Na;S50,, and

cyelsprepyianivios @Hilarspenyl)inceteratidanathiyesiér Besh dgtematography
y%ﬂ@gl\é ligiatie (027 10 @) AW5 (BSL)ie23.6 (MM In2BBieRd by a second flash

! §1ﬁ% ﬂégiy %’éﬁﬁng%r\p%I\H %ﬁqodr\x(@iﬂ%"éﬁfé%@? pﬁﬂ)' SICoe UG re provided
3- adamantan 2~ yl 1-isopropyl-3-phenyl-imidazolidine-2,4-dione (116 mg) as the major
product whereas the desired material 1-adamantan-2-yl-3-isopropyl-4-phenyi-1,3-
dihydro-imidazol-2-one was obtained as the minor component (colorless oil, 14 mg). MS

(ED): 336.2 (M),

Example 4; 1-Adamantan-2-yl-3-cyclopropyl-4-phenyl-1,3-dihydre-imidazol-
Z-ome
Step Al Cyclopropylamino-phenyi-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 sclution was added triethylamine {1.7 mL) dropwise and the
mixture was stirred for 30 minutes. A solution of cyclopropylamine in CH;CN 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,SOy 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 Hght vellow
liquid (1.74 g). MS (ESD): 206.0 (MH").
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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-

W@ AHiFaHAS-2-y1-1-cyclopropyl-ureido)-(3-fluoro-pheny1)-ac@Gd A&gp07/060667

methyl ester was 30 obtained as a whitesfgam (880 mg). MS (ISP): 401.5

(MH+). WO 2008/046758PCDEP2007/060667 - 56 - Step

Sepdamantan-2-y1-3eyslomopyt-2-(Bfgoromphenydlek@l-phenyl-acetic acid

aiydna-dpidazol-2-one This material was obtained in analogy to example

1, step B] from (3-adamantan-2-yl-I- 5

Wﬁ@ﬁ&?ﬂﬂt%@é dﬂkﬁﬁ&'ﬁ%%@{?w '&%ﬁ_gﬁ &gl gtéﬁ}qfﬂ? ﬂ(ﬁﬁt?—r a@t%@amg) i Q%yan ate

Qé?e tmgﬂt V\gth, |spbu}glalurql |um1h2/dr| e %.56 rl“nlr of a E_M solt%tl?n“ln .
éj;{/ﬂj“a apdcyciquropylamine-pheny cetic acid methyl ester (579 mg). (3-Adamantan

Addrarebive-3Lel opfspy i we @3- fasrepiehsatyr s dibiprediasidagbicless gum

2z0aenywns/obiainedas avcolorjess gum (199 mg). MS (E1): 352.2 (M"). 10

Example 6:1-Adamaman-2-yl-3-cyclopropyl-4-pyridin-2-yl-1,3-dihydro-

imidazol-2-one Step A]Cyclopropylan o-pyridin-2-yt-acetic acid methyl

ester This material was obtained in analogy to example 4, step A] from

o-pyridin-2-ylagcefic, acid methyl € 0.01.C, 458-81-8, . . - )

%tg%?%y bromination %%g}ﬁg ?ﬁzem;};}x ].%%g%[e ?égggi}dgr?e%?ﬁﬁi%%ﬁw midazol

4¢¢8tding to Tetrahedron, 58, 2002, 10113-10126) and cyclopropylamine

(6,7,2 mg) to cyclopropylamino-pyridin-2-yl-acetic acid methyl ester as a

it yﬁﬁﬁwlmeiea@@@%eﬁ@ SR QPOBRS (VLR Dbtepn (3-adamantan-2-yl-1-

Bl(B>Adarhantade 2yiiedyeyctopmpy Rurbid oy hetin-0-40-age tiy acighi2ent with

El@ﬂﬁg@aﬁﬂ%ﬁﬁmﬁiﬁwgﬂaé \0@587 qkastam%dlm analegy torxmplel 3osteprd. 1-
m.2-adamantyl ispcyanate m - _

A e he e Sy bl omgy qaobiined as

%Haﬁ?éﬁgé!ﬁiz(-‘if’ll-“ggy}%é% syiRAreidd)pyridin-2-yl-acetic acid methyl

ester was obtained as a yellow foam (279 mg). MS (El): 384.3 (MtH+). 25

Example 5: 1-Adamantan-2-yl-3-cyclopropyl-4-(3-fluoro-phenyl}-1,3-
dihydro-imidazol-2-one

Step A Cyclopropylamino-{(3-fluoro-phenyl}-acetic acid methyl ester

This material was obtained in analogy to example 4, step A] from 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 (1SP): 401.5 (MH").
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Step Cl1-Adamantan-2-y1-3-cyclopropyl-4-pyridin-2-y1 3-dihydro-
imidazol-2-one WO 2008/046758PCT/EP2007/060667 - 57 -
diisobutOaluminiurn hydride (0.85 mL of a 1M solution in DCM) and conc.

W[ Z098/046758 PCT/EP2007/060667

Adamantan-2-yl-3-cyclopropyl-4-pyridin-26y1-1,3-dihydro-imidaz,01-2-one
was obtained as a white solid (50 mg). MS (En: 336.1 (MTV ).
3-Adamantan-2-y1-1-cyclopropyl-5-pyridin-2-0-imidazolidine-2,4-dione
was obtained as 5 a side product in this reaction step (66 mg). MS (ESI):
351 Z(MHE). Example Adamantan-2-yl-3-cyclopropyl-4-(3-fucro~-phenyl)-1,3-
@%ﬁg{gmggg%rzz;@ﬂ-él-tert-butyl-l,3-dihydro-imidazo|-2-one Step
A](S)-2-(3-Adarnantan-2-yl-ureido)-3,3-dimethyl-butyacid methyl ester 10

%’éﬂ*sh%‘?éh}{f Rl &%vﬁmtwqw h8ré9%1(§ﬁe41”§ )Vﬁq%rgﬁs(%lvqu&ﬁgﬁ 2-y1-1-

-diisopropylamine ( was ad

ST hﬂk‘iiﬂ%)v&g%ﬁb%%% oI S6 INEHRY St R Fafdie W reatment

i drrabtyilyisbeyanate iBG0dng). vasadted i wheiporion CStirAng was. HCL 1-

%ﬁh@&ﬁ&pg%ﬁB@b&}@b&ﬁyﬂh@%@%%ﬂl}’ﬁ W@%@H&P@Eﬁ%@&?z-one was
ness and resi DM S IeI, WA ration with toluene.

'?E%eairl]e5| due Wa%il % fﬂﬁlél g}?ﬁiﬁ%ﬁ%&%ﬁgrgﬁﬁg using 5% methanol

in DCM as an eluent to give (S)-2-

(3-adamantan-2-yl-ureido)-3,3-dimethyl- butyric acid methyl ester (834 mg)

as a white solid. MS (El): 322.4 (Me). Step

IRaaHRan-2-0-4-ter- BRI SARHrS: %@gzw SRy D1 Inladediiy dro-
waslebthinedein analogy to example 1, step B] from

(S)-2-(3-adamantan-2- yhureido)-3,3-dimethyl-butyric acid methyl ester
#&6p aig) by treatmentCydibpdiisdbuiipalpmidium-hlydeide {idShmbhybtasiM
solution in DCM) and conc. HG!.

Eﬂ@mﬂﬁak%%oﬂtﬁﬂﬁhbm)éhiﬁgﬁ|ﬁyﬁ{ﬁﬂméd@&@é;2&rﬂﬁ)w&$ﬁbiﬁi@%@&n 2-vl-
%c\élt,mt CEPH% M§ o('-:élqszﬁf‘czé”g(%t)s %%a%éiyg!%mmanon of pyridine-2-yl-

amanta ') IS(S) ro }/ -d I‘O imidazol-2-one S
Aﬁﬁ(gﬂﬁ@gﬁﬁﬂ%ﬁﬁt@ 9?%1&?@%) Q TREEER Ry N 2CRF et g and

cyclopropylamine (372 mg) to cyclopropylamino-pyridin-2-yl-acetic acid methyl ester as a
light vellow liquid (515 mg). MS (ESI}: 206.9 (MH™).

Step B] (3-Adamantan-2-yi-1-cyclopropyl-ureido)-pyridin-2-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-vi-acetic acid methyl ester (370 mg). (3-
Adamantan-2-yl-1-cyclopropyl-ureido)-pyridin-2-yi-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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WO 2008/046758PCT/EP2007/060667 - 58 - ureido)-3-methyl-butyric acid
methyl ester was isolated as a white solid (773 mg). MS (ESI):
309.3(1\4Ht). Step BII

WINSaFARRATEh-2-y1-4-isopropyl-1,3-dihydro-imidazol-2-one 5 THiS/FRadY 40667

was obtained in analogy to example I, stgp B] from
2-(3-adamantan-2-ylureido)-3-methyLbutyric acid methyl ester (400 mg)

iy sebatm@ntwiibditsebidydmnmiunt hydfidd (GiBemblOfa M solatidainl -
[AGMh-aneth coRC3 Haclopropyl-4-pyridin-2-yl-1,3-dihydro-imidazol-2-one was obtained

ﬂ%&‘f‘s@%"‘” B D T oo wes obianed s

Adamant - hen 1,3- dlh d 0- |m|d -2-one S
R i S R BT s e s ST e hined o

Wé@%ﬁfaﬂﬁjéﬁiihthﬁawmé @ﬁarﬁﬁﬁléﬂg) é‘t@i)(ﬂﬁf}o?ﬁ%g)(%@)iﬁhenylglyane

methyl ester hydrochloride (478 mg) and 2-adamantyl isocyanate (400

mg) as a light 15 yellow semi-solid (852 mg). MS (ESI): 343.1 (MH+). Step
Li]1-Adamantan-2-y1-4-pheny1-1,3-dihydro-imidazol-2-one This material
Wasgiitdined in analogy.darexampia 1l step-Blifidm 3-dihydro-imidazol-2-ene
(3-adamantan-2-ylureido)-phenyl-acetic acid methyl ester (480 mg) by

treqtment with diisobytylaluminium 2Q.ayelride (& 68 -mk- ofnde M selyticnin
RDEM)2 th conc. HC1 as a white solid (30 mg). MS (ER): 295.3 (MR).
Example 10:1-Adamaman-2- y1 -4- |sobuty1 1,3- dlhydro imidazol-2-one

B R L B0y s SE Ao Koo ten
Ntéﬁ%’ﬂn@iﬁ@@ﬂwwégma?l%%%eﬁ@rfw (*4@@%@9’%11&] %éﬁhfamquie was allowed to
isodpanate#asmg) hamilighit Jelltunsentiisatic (202 500N SHAESIYed in one
ﬁgﬁiél{.'\ﬁﬁ[-}mg was continued over night at RT. The reaction mixture was evaporated to
dryness and residual DMF was removed by co-evaporation with toluene. The residue was
purified by flash chromatography using 5% methanol in DCM as an eluent to give (S)-2-
{3-adamantan-2-yl-ureido)-3,3-dimethyl-butyric acid methyl ester (834 mg) as a white
solid. MS (EI}: 322.4 (M™).

Step B] I-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 conec. HCL. |-
Adamantan-2-yl-4-fert-butyl-1,3-dihvdro-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

18

20

25

WO 2008/046758PCT/EP2007/060667 - 59 - Step B]I
-Adamantan-2-yl-4-isobutyl-L3-dihydro-imidazol-2-one This material was
obtained in analogy to example I, step 13] from (S)-2-(3-adamantan-2-

WO P& #-methyl-pentanoic acid methyl ester (893 mg) by YfebR&f/060667

with 5 diisobutylalutniniutn hydride (3.3258L of a IM solution in DCM) and
conc. HG as a light yellow solid (93 nig). MS (El): 274.2 (M"). Example
1reidadamgitahbelynicpaesl tasholiseiszyipsligdding dso imidaselid Bideng ). MS
10Step@A]£101:25 ( 3-Adamantan-2-yl-ureido )-3-(3-11

uoro-phenyl)-propionic acid methyl ester This material was obtained in
analogy to example 7, step A] from meta-fluoro-Dphenylalanine methyl

ester hydrochloride (554 mg) and 2-adamantyl isocyanate (400 mg) as a

ligh yellow solid (784,mgj,, M%t@ﬁ%‘)fﬁ@ﬁs (ML), 3@@&8&%&&98‘1 2-one

manta n-2-y1-4-(3-fl LI oro-benzy1)-1,3-dihydro’one This material Was

tained.in analo to exam  Ste 0 1 n
SRR HRBLIPD (G
Wé%iﬁﬂéﬁtlﬁﬁfh%wﬁ@%@&mﬁa ARy ariaes s WEW&tIM%Iutlon in
BN wyld comciuiGlydsde ligFoyelovd s okts(? 20amd). MSAENRB26.8 M) -

E&ﬁ@mﬁ’i@m 2-yl-4- 1soprop 1-1,3- d1hvdro imidazol-2-one was obtained as a white solid
ﬁ% 1?%ar{ﬁn %é’ol AL ? sec-butyl]-1,3-dihydro-imidazol-2-one Step

? 5.48)- damai -yl-ureido)-3-methyl-pentanoic acid 25 methyl
ester This material was obtained in analogy to example 7, step A] from

L-isoleucine methyl ester hydrochloride (410 mg) and 2-adamantyl

|socyanate (400 mg) as a light yellow liquid (945 mg). MS (ISP): 323.4
MW 1-Adamantan-2-yl-4-phenyl-1,3- 1hydro -imidazol-2-one

Step A {3-Adamantan-2-yl-ureido)-phenyl-acetic acid methyl ester

This material was obtained in analogy to example 7, step A] from (S)-(+}-phenviglycine
methyl ester hydrochloride (478 mg} and 2-adamantyl isocyanate (400 mg) as a light
vellow semi-solid (852 mg). MS (ESI): 343.1 (MH").

Step B] 1-Adamantan-2-yl-4-phenyl-1,3-dihydro-imidazoi-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 IM 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-imidazel-2-one
Step A] (5)-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 (ESI): 323.5 {MH").



10

18

20

25

WO 2008/046758PCT/EP2007/060667 - 60 - Step
B]1-Adamantan-2-y1-4-1(S)-sec-butyl | -1,3-dthydro nidazol-2-one This
material was obtained in analogy to example 1, step B] from

WO B!eHY49IF8-adamantan2-yl-ureido)-3-methyl-pentanoic acid HhthyreStesies?

(290 mgq) by treatment with 5 diisobutylakgninium hydride (1.08 inL of a
1M solution in DCM) and conc. HCI as a white solid (78 mg). MS (El):
274.3 (M Example
13:1-Adamantan-2-y1-4-(2,2-dimethyl-propy1)-1,3-dihydro-imidazol- 2-one
H:-Step A]H-beta-tertibutd-xhealaniniermethylbsterdiydioshorddec!-2-one
Thionylchloride (2.0 mL) was added drop by drop to methanol (23 mL)
undenarges withoeesling Imﬁ@&@ﬁm@@/m@wﬁ@fm 619.G) oML ntan-2-
?mlfjeuc%? 45%@?@? tgl n%t1¥| ﬁ‘1 menl ¥ 2 O 3 erzn% qz eqthlc% ewp[?rtlon

& mixtre was h to reflux and kep a is té p} rature over night.

a8 HHéH ‘E‘B&éﬂ]’té}iﬁﬂi% SvaPloPdte dThSPALIRN e Febidie 18 wa3Cl as a light
tritioated ithletip)l a6e(&lo/Etaned 2:8 for 1 hour and then filtered. The
resulting white solid was dried in vacuo to afford

H-beta-tert-butyl-D,L-alanine methyl ester hydrochloride (1.81 g). MS

(ESI): 160.3 (MI-1, free base). Step B]2-

BzAdpraantan-2-yl-ureigadswtAdinethyl-peranaisacidimethyl 2 stlidazol-2-

This material was obtained in analogy to example 7, step Al from
Fi-b beta tert-butyl-D,Lalzmine methyl ester hydrochlonde (552 mg) and

Zggamanyl socyanaig (500 mg) o sloptyelay A NQLMS
%dhm%thtféﬁﬂgfyl 4-(2,2-dirnethyl-propyl)-1,3-diltydro-imidazol- 2-one WO

2008/046758PCT/EP2007/060667 -61 -
This material was obtained in analogy to example 7, step A] from meta-fluoro-D-

phenylalanine methyl ester hydrochloride (554 mg) and 2-adamantyl isocyanate (400 mg)
as a light yellow solid (784 mg). MS (ESI): 375.4 (MH").

Step B] i-Adamantan-2-yi-4-{3-fluoro-benzyl)-1,3-dihydro-imidazol-2-
one

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 IM seolution in DCM} and conc. HCl as a light
vellow 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] (25,3S)-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 (I1SP): 323.4 (MH").
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diisobutylaluminium hydride (2.85 mL of a 1M solution in DCM) and conc.
HC1 as a white solid (227 mg). MS (ED: 2883 (Mt). Example
14:1-Adamantan-2-0-4-cyclohexy1-1,3-dihydro-imidazol-2-one 5 Step

WRIEYE/H9E8hexylglycine methyl ester hydrochloride This knoRiT HRAKAK60667

(CAS 322392-74-5) was obtained in anafggy to example 13, step Al from
D,L-cyclohexyl glycine (552 mg) by treatment with SOC12 in methanol as

a white powder (1.46 g). MS (ISP): 172.4 (MH I, free base). 10 Step
BJ(3-Adamantan-2-yl-ureido)-cyciohexyl-acetic acid methyl ester This

iHiatelibl was obtained iAdnalogyntd-ekdmidle é.-Stepl Al feodihydro-imidazol-2-one
D,L-cyclohexylglycine methyl ester hydrochloride (527 mg) and

ma@ amentyl ispelanalel (450mg) as axhite 10a@ (B66MO) MSHESD)adamantan-

}? %M )s the%@ppentan?oﬁaad ne }glestei (290.1 dlﬂf} lTV 3y eatx twrth

Adamantan-2 % eryl- t2-one

dro-imi
e e b RS Tn  AAAT
(Braidamahtah yiukeiddLcyaleRdxyacetic acid methyl ester (859 mg) by
treatment with diisobutylaluminium hydride (2.96 mL of a 1M solution in
DCM) and conc. Ha as a white solid (44 mg). MS (ES1): 301.1 (M1-11").
20 Example

Eiopiarmantan-2-y i-4-gysloprany ;1 Scdlalie-tmitazobdione- SleRlro-imidazol-
AJL.-Cyclopropylglycine methyl ester hydrochloride  This known material

(CAS 138326-68-8) was obtained in analogy to example 13, step Al from

- lgl O with 50 t

o 26 (o4 e PhS e e e S e s SR o
08/04?758 DEP2007/O60667 62 - Step

T@}l{éﬁ&aa HARS A aris &Verbb}dbw%éﬁ%%alrﬁ@ﬁ%égf@ﬂ argon with

cooling by means of an ice/methanol bath (-10 °C). After 5 minutes, H-beta-tert-butyl-
D,L-alanine (2.0 g) was added in one portion. The mixture was heated to reflux and kept at
this temperature over night. It was then cooled to RT and evaporated in vacuo. The residue
was triturated with ethyl acetate/hexanes 2:8 for I hour and then filtered. The resulting
white solid was dried in vacuo to afford H-beta-tert-butyl-D,L-alanine methyl ester
hydrochloride (1.81 g). MS (ESI): 160.3 (MH", free base).

Step B] 2-(3-Adamantan-2-vi-ureido)-4,4-dimethyl-pentanoic acid methyl
ester

This material was obtained in analogy to example 7, step Al from H-beta-fert-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 CJ 1-Adamantan-2-yl-4-(2,2-dimethyl-propyl)-1,3-dihvdro-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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This material was obtained in analogy to example 7, step Al from
L-cyclopropytglycine methyl ester hydrochloride (650 mg) and
2-adamantyl isocyanate (607 mg) as a white solid 5 (987 mg). MS (ESA.):

WG AR PCT/EP2007/060667

Stepl-Adamantan-2-y1-4-cyclopropyl-153-dihydro-imidazol-2-one This
material was obtained in analogy to example 1, step 131 from
E¢Buadalmamarthyilirdid 8)88yulopiapyiacdticcaciy Hethyhedtem@F8l as a
mEkdYtieatmentwith sLGdisehutysatuminium hydride (3.83 mL of a 1M
solution in DCM) and conc. [-ICI as a light yellow solid (282 mg). MS

(BSI): 259.0 (MF1'). Example
16:1-Adamantan-2-y1-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol- 2-one

! 2-Amino-4, I butyr Hg@tﬂl le e e
}I‘%a %t@%lal (which |§ é‘&gﬁ%%{&?;%é%%%ge Aé31§ié§é:1%}ﬂg%%% V%%'gf

b d I I
Siho-4 4 c-riord SmC AR B s%w LIRS B0 i

n}et anol as aWhﬁﬁ? g 2. 38 % S (B fr, free base)
StHp B BRI HAR- 24P (reldona a4 ﬁ‘II]% d‘bﬂ‘&”a@&% SIEP Al
éxsm"r Emstmla%eml plasrshitsinedunbariatogyen @X@rﬁ@@liusfé@ﬁmmbm a white

Zarina¥ad.drinfls orobutyriciacid-metbybesigr hydrochloride (586 mg)
and 2-ad.amantyt isocyanate (500 mg) as a white solid (854 mg). MS
(EST.): 349.4 (MW). 25 Step
CJ1-Adamantan-2-y1-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol- 2-one

wa %?08/ 046758PCTAELZA0 I%O%? o815 (S BtG Al MRS QRIAINEY: ester

In ana ogy to example |, step B] rom

%Ig na emant%g %J%tll'lj}r%if 11"1)’1 E%CISIU (I)ﬂéj}x%'i‘lol “C aé%m n'llylLfeg’g[r? ex;siglycme

reatmen lisob minitu dn

%TEI%I@II‘?%W%W?%%I 546 I b RHi-yENE00 SOIA(3HS 1) Yot

8Ol @6l ) 5 MS (ESI): 349.3 (MH™).

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 IM solution in DCM) and conc. HCl asa
white solid (44 mg). MS (ESI): 301.1 (MH").

Example 15: I-Adamantan-2-yl-4-cyclepropyl-1,3-dihydro-imidazol-2-one
Step Al 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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Example
17:1-Adamantan-2-yl-4-cyclopropylmethy1-1,3-dihydro-imidazol-2- one
Step A](S)-2-Amino-3-cyclopropyl-propionic acid methyl ester

WRVAHISEHIEEe 10 This known material (CAS 206438-31-5) wa% GHRBIAEH#667
analogy to example 13, step Al from (S)-@samino-3-cyclopropyl-propionic
acid (1.0 g) by treatment with SOC12 in methanol as a white solid (1.34
PremB| (ESL): 144.1 (K41-13t Atemdese)2-Stepreido) -cyclopropyl-acetic acid methyl
Bl¢5)-2-(3-Adamantan-2-yl-ureido)-3-cyclopropyl-propionic acid 15 methyl
ester This material was obtained in analogy to example 7, step A] from

(ﬁ@r@mngr%ra%@a@{@@y %'gms @aﬁq)mgm&sgqrfwﬂfﬂ%g gggl%ﬁpﬂane

mg).and 2-ada an o anate 600 mq) as a light yellow so
hMgs Ly %Jé 1% &nd 2-a annnry}; isocyanate (607 mg as a white solid

(ﬁ?ﬁTAﬁglnMr&éﬂgﬂylﬂﬂ?CWﬂHp}opylmethyl 1,3-dihydro-imidazol-2- one
This material was obtained in analogy to example 1, step B] from
(S)-2-(3-adamantan-2- y1-ureido)-3-cyclopropyl-propionic acid methyl
ester (992 mg) by treatment with diisobutylaluminium hydride (3.71 mL of

#teMcsolution in DCM) -antdeenenHCHas &Qileodsl SORA (188 Me)idMSI-2-one
(ES1): 273.0 (MHL ). Example

h&én'ﬁ&@!vlm’l»%@ﬂéiﬂ@@ﬁ@fﬁ%%%ﬂéﬁﬁ%:ﬁ giay@qql%ﬁhct@%qls%défr\(&?nm 2-y1-

:3 AR 0 88 I8P by ¢ |

A]]rfé -4- ?B/li Y43 (2t oorome?’he 5 ény%m -Beh el?twnéud
B%%BW“?H@H%&%#&I Wi w&aﬁgewnsah%@w EXbhaprecpnstdfAps a light
fralo k. daitiné nmeghyihestes yeiachipride.(340 mg) and

2-trifluoromethylphenylisocyanate (350 mg) as a colorless 5 solid (586
mg). MS (ESA): 333.3(MW).

Example 16; 1-Adamantan-2-yl-4-(2,2,2-triflucro-ethyl)-1,3-dihydro-imidazol-
2-one
Step A] 2-Amino-4,4,4-trifluoro-butyric acid methyl ester hydrochloride

This material (which is known as the free base; CAS 188010-09-5) was obtained in analogy
to exampie 13, step A| from 2-amino-4,4,4-trifluoro-butyric acid (2.0 g) by treatment with
50Cl; 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 isocvanate (500 mg) as
a white solid (854 mg). MS (ESI): 349.4 (MH").

Step Cj 1-Adamantan-2-yl-4-(2,2,2-trifluoro-ethyl)- 1,3-dihvdro-imidazol -
2-one
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Step 13]4- sohuryl-1-( 2-trill uoromethyl-phenyl)-1,3-dihydro nidazol one
This material was obtained in analogy to example 1, step B] from
é}?) -4-methy1-2- [3-(2- 10 trifluoromethyl-phenyl)-ureido]-pentanoic acid
et/ EstSr (586 mg) by treatment with diisobutylaluminium HyEEEY2/ w667
mL of a 1M solution in DCM) and conc.l§a as a colorless solid (L34 mg).
MS (ESI): 285.3 (ME*). Example
s yseisropyias-ghruifiibronethyl-phenyiple 3, gy drbfmivaZdtadS12unne-2-yi-
Siepd3;Methyld3H2ntri u@@methyleaiaenyis)q%@gi@gabkauiw&ta&iqu
r@l%&y I &%ﬁﬂ}?%%mi QI_S d0 ”anﬂ’?}? dﬁ[ﬂoﬁﬁf&? i a(xg 2 mg};(?me dgong ?—IZ)’E as a light

L-valine met ester h
5 ﬁfﬁ&?&%&%ﬁmwénws i

mg). MS (ESI): 319.0 (MH"). Step
B14-Isopropyl-1-(2-trifluoromethyt-phenyE-1,3-dihydro-imidazol-2- one

This material was obtained in analogy to example 1, step B] from
Zoxmelyl12:[3-(2- 25 tiifudrowmmihy R phenyecimsiopiinyrit hdidimethylimidazol-2-
ester (537 mg) by treatment with diisobutylaluminium hydride (2.02 inL of

a IM solution in DCM) and conc. HCI as a colorless solid (123 mg). MS

I 271.3 (MI-1). WO 2008/046738RGRERIAVZ08066A 1hmy Siep:

]{@2} %ﬂ%légamanta - -yI ureido)-4-methyl-pentanoic acid methyl ester

) as a colorless 20 solid (537

This known material {CAS 206438-31-5) was obtained in analogy to example 13, step A]
from (S)-2-amino-3-cyclopropyl-propionic acid (1.0 g) by treatment with SOCI, in
methanol as a white solid (1.34 g). MS (ESI): 144.1 (MB", free base).

Step B (S)-2-(3-Adamantan-2-yl-ureido)-3-cyclopropyl-propionic acid
methyl ester

This material was obtained in analogy to example 7, step A] from (8)-2-amino-3-
cyclopropyl-propionic acid methyl ester hydrochloride (608 mg) and 2-adamantyl
isocyanate (600 mg) as a light yellow solid {994 mg}. MS (EI): 320.2(M").

Step C] I-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. HC! as a pink
solid (183 mg). MS (ESI): 273.0 (MH").

Example 18: 4-1sobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-

one
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This material was obtained in analogy to example 7, step A] from
L-leucine methyl ester hydrochloride (340 mg) and 1-adamantylisocyanate
(33) mg) as a colorless solid (564 5 mg). MS (ES!): 323.3(MH"). Step B]1

WONHEHEATEN-1-y1-4-isob utyl-1,3-dihydro-imidazol-2-one Thi§$adtBe7 /666667

was obtained in analogy to example 1, sggp B1 from
(S)-2-(3-adamantan-1yl-ureido)-4-methyl-pentanoic acid methyl ester (564

Higp By treatment with{ $04diisebubalairtiriufivoyered 2 el -ofaddMpentanoic
selutinaini&M) and conc. HC1 as a colorless solid (74 mg). MS (ESI):

275.3 (MH4). Example 21:1-Adamantan-1-y1-4-isopropy1-1,3-dihydro

@H@ﬁ%tﬁ?@a@%@aﬁ%&@} ot as géé)atega%ad é:]fz 9§y@?§¥§i; r%%l%gl%%gl’y ester

| [ X

R O A R Gty W B TAbE Ry Ko o0 o) o & oress
E%@dﬁ%’iﬂﬂﬁsé@éﬁé{é ¢306@g) ds a colorless solid (424 mg). MS (ESI):

309.4 (MI-1). Step 1311-Adamantan-1-yl-4 opropyl-i,3-dihydro-in

dazol-2-one 20 This material was obtained in analog to example 1, step

B] from 2-(3-adamantan-I-ylureido)-3-methyl-butyric acid methyl ester (424

ifrg) By treatment withicRigohutylalemmifiwrhydhidep(le6d 3 afieyivb-imidazol-2-
sglution in DCM) and conc. EiCl as a colorless solid (24 mg). MS (ESI):

261.3 (MW). 25Example 22:1-(1R,2S,4S / 15 2R

-Bic c0221 h 1-4-tert-but |da tep
ﬁ:& ? ﬁ‘é"%s b A R R e
Sl emnensibb bvacm%ﬂhm@fmfﬂidnlﬁmwé Bt éﬁgéf@r@dma@tmem with
W@BOWM@@S@EE’Q@W%D@@Z tMd6Gelution in DCM) and conc. HCl as a

colorless solid (134 mg). MS (ESI): 285.3 (MH™").

Example 19 4-Tsopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-
2-one
Step Al 3-Methyl-2-13-{2-trifluoromethyl-phenvl}-ureido} -butyric acid

methyl ester ester

This material was obtained in analogy to example 7, step A| from D,L-valine methyl ester
hydrochloride (314 mg) and 2-trifluoromethyiphenylisocyanate (350 mg) as a colorless
solid (537 mg). MS (ESD): 319.0 (MH™).

Step B] 4-1sopropyl-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-
trifftuoromethyl-phenyl}-ureido}-butyric acid methyl ester (537 mg) by treatment with
diisobutylaluminium hydride (2.02 mL of a IM solution in DCM} and conc. HCl as a
colorless solid (123 mg). MS (ESD): 271.3 (MH ).

Example 20: 1-Adamantan-1-yl-4-isobutyl-1,3-dihydro-imidazol-2-one
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This material was obtained in analogy to example 7, step Al from

L-(+)-methyl-tenleucinate hydrochloride (390 mg) and known

+/ -)-endo-2-isocyanatobicyclo12.2.1Jheptane (CAS 57561-64-5, made
Whatt{#9&hdo-2-norbornylamine hydrochloride according toPEHEF20Eep0667

Chem. 28 (1), 1993, 37-45, 237 mg) as-&4#ght Syellow (417 mg). MS

(ESL): 383.4 (M1-1'). Step BJ1-(1R,25,4S /15, 2R, 4R)-Bicyclo[2.2.1]hep

“ap124-tert-butyl-1,3-dinydo Avdianenaohe Thisideatériak fvdsrebtaiedairid methyl

apalogy to example 1, step B from (S )-2-(endo-3-

bicyclo[2.2.1]hept-2-ylureido)-3,3-dimethyl-butyric acid methyl ester (408

mgbs @Mak@ﬁm@%wmé&mﬂ&y&sumIa&ah%twr e %ﬁolﬂk%@c Ml me‘ihyi ester
tIOF % and conc M las a colorless% F é 9 I\{ISI
a.n amantylisocyanate mg color ess olid (564
ZWAW%@Z? ?ﬁ\ékwclopropylmethyl 4-isopropyl-E3-dihydro- 15
imidazol-2-one 1-Adamantan-2-yl1-4-isopropy1-1,3-dihydro-imidazol-2-one

(obtained in example 8, 100 mg) was dissolved in dry DMF under argon

and sodium hydride (53% in mineral oil) was added. The mixture was

ailgwied to stir for 45 miadtessanchtheh bieshomethyldiclopropane ¢0 Déne

ml) was added drop by drop. Stirring was continued at 20 RT for another 4

N $akhéat eastionambdune: WacRo uses iRt ice/waier| satdrated WithdNaGhtan-1-

%pqr@zg@%eﬂew s&ﬁyel@oqst&sﬁ lmﬁgr@%@'&@sww 5 regﬁgﬁ% )

rin over'N 4 and evaporated to give ate at was
o A 0 o 11
sebratssisphiépidrnogisidh €iBnL Bracons containing the desired material
were combined and evaporated to give 1-adamantan-2-y1-3- 25
cyclopropylinethyl-4-isopropyl-I,3-dihydro-imidazol-2-one as a colorless
oil (87 mg). MS (ES1): 315.2 (ME1). Example

24:inpdamantan-2-y I-4rizepepy-B-ayiigiepoppathydib i nydmzol-2-one
imidazol-2-one WO 2008/046758PCT/EP2007/060667 - 67 -

@r&hmromethylpyrldlnziQYQB%%KH&%[%(Y%@QQMD%thﬁeﬁﬁklPWﬁ)g ic acid methyl ester
modification: 2.5 equivalents of NaH dispersion (42mg) was used such as

tﬂl?ﬁm&neﬁﬂﬁsf%mﬁédg %‘?{1@%‘&!& lgyﬂ gﬁ% D, E-valine methyl ester

iL gl -4-iso rop |d|n ylmet 3-dihydro-
1y roc 011 mg) an aman 1socyanate (30 mcr) asacoiorless solid (424

mg). MS (bS[). 309.4 (MH™).

Step B I-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 IM solution in DCM) and conc. HClas a
colorless solid (24 mg). MS (ESI): 261.3 {(MH").

Example 22: 1-(1R,25,48 / 18, 2R, 4R)-Bicyclo[2.2.1Thept-2-yl-4-tert-butyl-1,3-
dihydro-imidazol-2-one

Step A] (5)-2-({1R,25,45 / 15, 2R, 4R)-3-Bicyclo[2.2.1 ] hept-2-vlureido)-
3,3-dimethyl-butyric acid methyl ester (1:1 mixture of 2 diastereomers)
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imidazot-2-one was obtained as a light yellow gum (64 mg). MS (E,SI):
352.2 (MEIt). 5 Example
25:1-Adamantan-2-y1-3-cyclopropyl-4-isopropyl-1,3-dihydro-

WirBE/$16238ne Step Al2-Cyclopropylamino-3-methyl-butyric BERRERR7/060667

ester In analogy to a procedure outlined ggJ. Org. Chem. 46 (26), 1981,
5445-5447, ethyl 2- 10 bromoisovaleriate (2.0 g) was dissolved in CH3CN
(10ismh)teTe! this sbhativd werekminted eyatopedhyk@riies (0 74-mihahd - tert-
tr&@&&mw&l}%a@le)wﬂ}mﬁ@w@m mM§U&§d@a§ﬂa@a@%£@ reflux for

h |
%Jg léae%t B gg eg'gq 1'6](%0 ‘B%V Ot!he Or— Ipel\{gc}bqnoi%mn*ﬁa}nme

aceta’[e ( anic

Wi é‘é(fi% Wﬂﬁmlﬂf@%ﬁﬁu@éfﬂh&‘sﬁ@éﬁg eRiradtd éré%é?n%ﬁ?elaﬁrfﬁ a light
makduexlﬁasrcr(:gb-] MO tE.911) 38itH 161E0hc. NaOH, follwed by extraction with
ethyl aceate. The organic layer was separated, washed with brine, dried
over Na2S04 and evaporated to give 2-cyclopropylamino-3-
methyl-butyric acid ethyl ester that was used without further purification

(269 19). MS (lSP) 1864, (MEA 1)1 OO RIGR) -Bicyclo[2.2.1 | hept-2-yl-4-tert-butyl-1,3-
-2 é/l 1-cyclopropyl reido)-3-methyl-butyric acid ethyl

estégﬁ%g}rln% erial Was obtained in analogy to example 7, step Al from

! thyl-but d | t
TSGR ) 5SS CRabR) A HE VBl B dauam -2

ﬂ@aﬁt @Eﬁ@d&l‘@m&%al@m@m@@ @m@ﬁdm‘sﬂ 2-(8id2Bethyl ester (408 mg) by
Mam@mamaﬁrﬂsabamm@mmhum@ﬁafme@hﬁmmnimaéamﬁmbdne@tm) and
WasoRtaNed as Al oY SNANEHMA)s M (BS): 363.2 (M1-1).

Step Cl1-Adamantan-2-y1- -cycTopropyl 4-iso opyl-1,3-dihydro-
irnidazol-2-one WO 2008/046758PCT/EP2007/060667

Example 23: 1-Adamantan-2-yl-3-cyclopropylmethyl-4-isopropyl-1,3-dihydro-
imidazol-2-one

1-Adamantan-2-yl-4-isopropyl-1,3-dihvdro-imidazol-2-one (obtained in example 8, 100
mg) was dissolved in dry DMF under argon and sodium hydride {55% in mineral oil) was
added. The mixture was allowed to stir for 45 minutes and then
bromomethylcyclopropane (0.04 ml) was added drop by drop. Stirring was continued at
RT for another 4 hours. The reaction mixture wa poured into ice/water, saturated with
NaCl and extracted with ethyl acetate. The organic laver was washed with brine, dried over
Na;504 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-yi-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-Z-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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- 68 - added in one portion, The mixture was heated to 55 C and stirred
over night. TLC analysis confirmed complete consumption of the starting
material. The mixture was concentrated in vacuo and the residue was

WEHEHHILHTE ethyl acetate and was then vigorously shaken wRIE DBHEUE7/066667

1-1C1. The organic layer was separatedgwashed with brine, dried over

Na)SO4 and 5 evaporated to dryness. The residue was purified by flash
chrbmatowraphyralifishsbiorhipnids/élutedwiitntze grdidientecohmithanokid. 5
@@Mr&ﬁ@s 70 zﬁﬂ%@p@%@@zﬁ‘ dhoalump.with 2 Gradient of Qteto%rmetRanel content

e A S S ot >
diishesk %.wésvﬁ%@tm%eéegz JisBo ey 1 6%ERampiE (ESD): 352.2 (v,
26:1-Adamantan-2-y1-3-cyclobutylmethyl-4-isopropyl-1,3-dihydro-
imidazol-2-one Th s material was obtained in analogy to the procedure

outlined in example 23 from 1-
adamplutahi-2-y1-4-isdptojpyiatSsdihydiecyniidanelRoneohtdiiett diby dro-
exampla-8.,430 mg) 15 by alkylation with bromomethylcyclobutane (86
mg). 1-Adamantan-2-y1-3-

eyglobptylmethy4-4-isppr, }%@a(,g}é ?rginxg@myﬁ %h%yﬁegc\r&a&z{w(g

{opd
as a light yeIIow oil (51 mg) El): 328.3 (Mt). Example 27:1-Adamanta

%ny’gné]lé: Vgpc}{: CX% e%yll;[xnje@yc %ﬁenﬁz 91(9 H%%ﬁir?ﬁ}' %g :%ié)]n éthyl 2-
his material was 0 talne inanal ogy to rocedure outlin
gg(g%ﬂg) efigin (£:0 g) was dissolved 1n CIH;C (10 mL). To this solution were added

agdnrantaha2ayie 49ciictoprapyl i+ Budinydre-iinidand)- 2adnb o ebtdingdnitixture was

%Sﬁlflﬁd@u&%r@lhl%@'Kyl@&m&{'%&@a”@m?%%m&ﬁﬁﬁv@?o The
a
e

Ouerg Fe)m F 50 ycflopre{hyll ac at%' &1 %O C%L)) Cflr%di he Qrganic (]Daﬁ/g WS extr acted with
8&&1‘@6‘%% ﬁ?Q‘SWPcﬁR?%F‘(&WWg‘)OIM@@I}*@M@%W}@i@ﬁﬁ@léO 11) with
283- Clclopripiytt-(5-Hucrosdrueitneethyldoenzyhy-4rmeityhyer was separated,
Luckibycra-nidazel:2-ane 1§§?$ba‘lgngé/\9d orated to give 2-¢ d oprop Eammo 3-

0 ? 1-5-methy ]?3% |h€y |m|dazsoé (1ne 3 f:%éoroa %tone M
po‘ﬁt‘l iy L SR ﬁa‘g S POBVRHIAL TR L Py vearery gl%d
é?sﬁ)sb%éiébl’fiﬁ DMF (25 rnL) and heated to 50C over night. The
apprearance

Step B} 2-(3-Adamantan-2-yl-1-cyclopropyl-ureido)-3-methyl-butyric acid
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-

irmidazol-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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WO 2008/046758PCT/EP2007/060667 - 69 - of the suspension changed
and on the second day a fine precipitate was observed. The suspension
was concentrated in vacuo and the residue was treated with 25% Ha (25

WEEY4RdSBM (50 mL) for one hour with vigorous stirring. ThBAA{FEA (& 667

separated and the organic phase was wagghed with brine, dried over

Na2504 and evaporated. The residue was 5 purified by flash

clkash atoyrapbiiiosing e gradientofreatbinot i@ty soatdtevd togh%) BE analysis

aﬂlleﬁki@tﬂﬂtﬂ)lgip&é'@(}/@Qﬁfﬁﬁlﬁléﬂﬂh%tﬂﬁhkg‘ﬂi%g@'Bﬂ@ﬁﬁ@dﬂé@%ﬁﬁd\%&memrated
olorless H- -CDC13): 9.80 On s 719 (C )

g o ST e W Bl Sy e

O7ED-& Fr - IS e SRV Es]ARE SRy N ashsdisiokane, dried over NayS0, and

fluapomethyEbenzy)-dmethids wasdihydietingidadoH2-enetography: a first column

ﬁv&%@@%{%l@gmgmﬁl tk'%é@MQﬂ @@W@b'?ﬁ@@ﬁ) %ﬁpam.g%)g@s?olu mn wlith a
issElv - under. ! ide 0 in minera

Rt Te s Ul e s

SVORRIGH Btd P (aPptox 80Ny ahd-renes ebssradR afcolorless oil (23

2afrifl s gRTdh§a i sHIngidbenzyl bromide (307 mg) in DM.F (2 mL) was

added over 5 minutes. Stirring was continued for 1 hour and then the

reaction mixture was poured into brine. The aqueous solution was

extracted with ethyl acetate and the organic layer was separated and

washet with brine. The comhingd-organic, exracis-Were o 1,3-dihydro-

Ii\la%sidﬁﬁgg} evaporated. Residual Igi\la)ll:%vgas re@mged?by (%%g/é%rfoiréfgoﬁhydm

with toluené. The 20 crude material was purified by flash chromatography

Lﬁ}iin% a %ra@gient Q%ZOI 50% ethyl zi]%}etate in heptane as an eluent. ‘

CHHE EOMEIMRG THE dedireaedrSdiemiRre tBnbiEa LR AP Sratdéem 1-
telgnegeyecidpropyranbiftciby2reifiudtermethphbéaipi)ed-metayhll¢3s, 100 mg)
dihyldseiroidazol B@ﬁﬁﬁ&k@@&%lﬁ&&gI(e%%gfng)«ﬁl\ia?nﬁhﬁl%%:-%ﬁii (M1y).

3 C V- /l-1-(2-trifluoromethyl-benzyl)-1,3-
5?@%%??%%é?a%ﬁ%%ﬁ%ﬁ%%ﬁ%%%%%Ztéi. R e b yelow
i Qi itrexaniple 28, Step 13] 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 mgq). 3-Cyclopropyl- 30
Exveirly 21 - (2-trifluordmedaylabenzy 1)t 4 3xdilopdegaihdazbl anyéwdsy - 1,3-
aifaiedasdazeplpiess liquid (121 mg). MS (ES1): 297.1(MEE-). WO
2008/046758PCT/EP2007/060667 - 70 - Example

303 B A Chigrospheny - eHeloRr ep YHAsieeRIARY bRt ¥ Rimple 23 from 1-
!argé%?;%}?tlz{%—-?j;fitl-cyclopropylw1,3~dihydr0~imidazol—z—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

vellow oil (11 mg). MS (EI): 312.3 (M").

Example 26: 3-Cyclopropyl-1-(5-fluore-2-triflucromethyl-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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Step Al:2-13-11-(4-Chloro-phenyl)-cyclopropyll -ureidol -3-methyl-butyric

acid methyl ester 5 To a suspension of |

-(4-Chlorophenyl)-1-cyclopropane carboxylic acid (400 mg) in benzene (8
WRLYIR LA ded triethylamine (0.23 mL) and diphenylphosph@/F &Fitis 7/066667

(0.44 mL) over 5 minutes under argon. Tieg mixture was the allowed to stir

at 90 C for 2 hours. D,L-valine methyl ester hydrochloride was added in

orelpotiparanth stirnygdvad oontinvedad 86yG fore3Qdqurs: The sbixiweed. The

W@@@@Qlﬁd@@@&%ﬁéé@@iﬁ%@&@% @1@%&&&%&%@%5@%%@@{& 25 mL)
We%ﬁﬁg M 01 ain\!\%tg \a§()erf\)l\lflas'ss,¥\{'as ?nglfﬁb%rlg Were g!?epgir?i\tle%rmd the

pora ereS| dtie Wwas p

mﬁﬁﬁiétﬁl@%ﬁh@s @éﬁﬁ@f%ﬂh&ﬁ@ffé@iﬁ%@é@t@gz&%siaﬁ dapat:Eadticrssidue was
qontéiring fhetddsisacmaterial werg-combinedandiemanonaiegditecgive (0 o 5%)
2l Hddrehlore-Phenyls 1@959%@ € it 8¢t i

iy 51{{" @g Ph % %zéf o el %m%%&g ﬁ{)h%%? %loﬁess solid
T s B bb S ol b Sy 23T (s 1, 2012
ifAidaz el H2oAEl T I8 Hrikédrialwhb dbidifed imanaldgy to example |, step
B] from 2-13- 1l-(4-chlorophenyl)-cyclopropyl]-ureidol-3-methyl- butyrlc

acid methyl ester (500 mg) by treatment 20 with diisobutylaluminium
hydride (1.85 mL of a IM solution in DCM) and conc. HC1 as a colorless

setitl k20 mg). MS (ESHCRAFp2cMI- 1) Ekasnple- iriftuoromethyvl-benzyl)-4-methyl -
3ggjﬂﬁ?gggqm@a-zgiyizgﬂenzyl-5-isopropyl-1,3-dihydro-imidazo|-2- one 25
Step A]l -Adamantan-2-y1-34 | -benzy1-3-methyl-2-oxo-butyl)-urea This
logy to e
SR Rt ot S AL TS e s
%@sd%‘z”ﬁ%@@é Sﬂ@f@?b%w ieChgth 11391(251%@279%%@28 mcﬁr@)one
and2raddmantyhisocyamated( 194! myg)evblution stopped (approx. 20 minutes) and

Adamaptaficd- Mﬂ-Z%ﬁ@ﬁBﬁi@c %@%BMI&% 3%&%)&@'@)@7‘%@99%“@%2 mL) was

hit lid 30 (245
5%@%%2&8?7 %ﬂi’&uﬁ %Ebé]n} eﬁ%ﬁ ghj_ g\ﬁ éﬁégﬁht%l eaction mixture was
ﬁ%‘f WWF,bFFﬁ/ITBe %Wﬁ%@ﬁg)h&?@%mﬁ&%@m&qéwgh ethyl acetate and the organic

layer was separated and washed with brine. The combined organic extracts were dried over
Nay5O, and evaporated. Residual DMF was removed by co-evaporation with toluene, The
crude material was purified by flash chromatography using a gradient of 20 to 50% ethyl
acetate in heptane as an eluent. Fractions containing the desired product were combined
and evaporated to give 3-cyclopropyl-1-(5-fluoro-2-triflucromethyl-benzyl)-4-methyl-1,3-
dihydro-imidazol-2-one as a colorless oil (201 mg). MS (ESD: 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-Cyclopropyi-
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™),



10

15

20

25

30

o Lie 1-Adamantan-2-y1-3-(1-benzy1-3-methyl-2-oxo-butyl)-urea (100
mg) was dissolved in dry THE (2 mL) and treated with 25% HO (5 mL) at
60C for 3.5 hours. The mixture was 5 cooled, poured into ice cold 3M

WRaE/ 4ettated with NaCl. The mixture was extracted with E¥a¥iEEEea1R60667
and the organic layer was separated, wagied with brine, dried over
Na2S04 and evaporated. The residue was purified by flash
dhwonptd@raphy using-algradibhirof Gl 0vslethybatietateprdioptbhelsy dro-
uhehsest. Esastions containing the desired material were combined and
evaporated to give 1-adamantan-2-y1-4-benzy1-5- 10

@g ys 4;.5 ivﬂhy@rmﬂ%%mn&mw feufonnm; (18,08 M&fEDacid methyt

ﬁt‘T Adamantan 2-y1-3-methy1-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-
irnidazol-2-one This material was obtalned in analogy to the procedure
&ﬂl‘?n%ﬁﬂﬂ%?ﬁrﬁﬁe (4LFbprephegyl)-1-cyclopropane carboxylic acid {400 mg) in
adaman{8m2-yd=4-{2d2Prtiifludnoeth ()28, 8xtihydl diirhicakdl2rdey! azide (0.44

G@Ilﬂt)%%ldﬂﬂaﬁiﬁﬂ@mlﬁd%@ a180 Mo by alkedatigniwith dadamethanes 6 mE): hours.
JDAdam anta

ety A 5’? i td%% %dﬂoi‘%e&"ﬁya‘?geﬁiﬁi SIS IPOIERE e SiRmuE®
é%{lﬁ@ﬁ@ %ﬁemﬁs%ﬁd’l@ﬁ@ Hﬁ@)TMswEi)lrsmszcavifsi 0 ekl ppecthyl acetate and 1
33 WeaAdariantan:214e3: cycloprapmimethyldh(, 2 i2deifluoroagibyeith brine, dried

Ledndifydeo-i6azohiss pfa@dTha% %@tﬁf@m%ﬁ% Reh R AN Wy using
pro edu ou utlined g?zxam t

%’r%%%%% NEASZ 2" 3 e“ eﬁ%‘if)‘oi‘%cafh%}% TG &S s Gpgerial were
@bt‘é?lﬁéé @ﬁfész‘ammét%ml@@erﬁdﬁﬂy atkylatiemwiegnyl)-cyclopropyl]-ureido}-3-
brethdrbethylcycld predana (e Amgodes2Solid {500 mg). MS (ESI): 325.2 (MH").
Adamantan-2-y1-3-cyclopropylmethy1-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-
imidazol-2- one was obtained as a light yellow solid (72 mg). MS (El):
354.2 (M+). Example

3k #ydamantan-2-ylr4-cyelepigRy hspstoyd b yareaimidazels dinydro-

imidazol-2-one

This material was obtained in analogy to example 1, step B| from 2-{3-{1-(4-chloro-
phenyl)-cyclopropyt|-ureido]-3-methyl-butyric acid methyl ester (500 mg) by treatment
with diisobutylaluminium hydride (1.85 mL of a 1M solution in DCM) and conc. HCl as a
colorless solid (20 mg). MS (ESI): 277.2 (MH™).

Example 31: 1-Adamantan-2-yi-4-benzyl-5-isopropyl-1,3-dihydro-imidazol-2-
one
Step A] I-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").



10

15

25

30

2-one WO 2008/046758PCT/EP2007/060667 - 72 - mg) by alkylation with
iodomethane 182 mg). | -Adamantan-2-yl-4-cyclopropyl-3-methy1-
1,3-dihydro-imidazol-2-one was obtained as a light yellow oil (52 mg). MS

WIS FEM ). 5 Example PCT/EP2007/060667

35:3-Cyclopropylmethyl-4-isopropy171:-(24trifluoromethyl-plienyl)-
1,3-dihydro-imidazol-2-one This material was obtained in analogy to the
pieeddure outlined in exXalnpteRBRerhébenzyl-5-isopropyl-1,3-dihydro-imidazol-2-
isgpropyl1-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one

(obtained in example 19, 50 mg) by alkylation with

hrgmm%&laxl@ys;ﬂ @ﬁ?@ﬁ;@i I BLYElORY, y'm@m»fbo%ﬁg} %PJQPM s in dry

COlorIQ laﬂ%%@z?e 'r%l/d gt daz S W?OUFS t% ?glﬂg§15?€ was

3e@eém@m@>pw%é@m¢idzﬁ%d&famlsqm¢ﬂdmﬁq@w phenyiyture was extracted
Ly3kcebiydradmicdazoliz-ong:ik khis matesialwes ehtaikdiin BRA0EY e over

t
izﬁ %ﬁ%\%ﬁ&%ﬁ%@ﬂe@éﬁmpﬁvgg 1591@@& b : gaisr.ﬁl 8}512 0513 % togyi}la 3% USliIr}] % é
|

|8 & 300 Ey%v%ﬁ%k%wmﬁ%ﬁ%&lﬁaih%e%%ﬁrﬁﬁgﬁél(me

By S-Tyelopropy reetiyhatl moberyporated-trftivorondethyhiphehyt)4-benzyl-5-
doprdihydre-imtidazoidens washiaines ase Hohtyellovw il (12 ma)s Ms).
(EST): 339.2(MEr). 20 Example 37:4- Isobuty1-5- (2,2,2-trifluoro-ethyl

)-I-(2uoromethyl-phenyl)- 1,3-dihydro-imidazol-2-one This material was
obtained in analogy to the procedure outlined in example 23 from 4-

%HB(&B% (2- tnﬂuoromg&amng@w%g@% Irprimj bl zg}% ofhSl) Jpdinydro-

(ob ?[d in example 2518, 200 mg)‘by on wi lorb

@é“f 82Hfg). In contrast to the other, similar reactions, alkylation
occurred predominantly at C-3 instead of N-3 of the imidazolone core.
ThirnHsirbuatoRyiBrdcd avestip1bs-rrosslirabionediiprpple 23 from 1-
trifluonomethyt-pHe iyt S«dityetodimidaddlyZronenasizolight ye llowaseditlin

@@rﬂ%ﬂ) 1 M$0QE1§Q 17§@ﬁ<%%-ﬁl\;v)uh icdomethane (71 mg). 1-Adamantan-2-yi-3-
methyl-4-(2,2,2-trifluoro-ethyl)- 1,3-dihydro-imidazol-2-one was obtained as a light vellow
solid (72 mg}. MS (EI}: 314.2 (M").

Example 33: 1-Adamantan-2-y!-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 (ebtained in
example 16, 100 mg) by alkylation with bromomethyleyclopropane (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-

Z-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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WO 2008/046758PCT/EP2007/060667 - 73 - Example
38:4-Isobuty1-3-methyl-1-(2 trifluoromethyl-phenyl)-1,3-dihydro-
imidazol-2-one This material was obtained in analogy to the procedure
WEJifedGFexample 23 from 4- isobutyl.-1-(2-trifl PCT/EP2067/060667
uoromethyl-pheny1)-1,3-dihydro-imidazatz2-one (obtained in example
518, 200 mg) by alkylation with iodomethane (110 mg).
Adnurlistivetyh jodomethane (82 mg). 1-Adamantan-2-yl-4-cyclopropyl-3-methyl-
trifuargmethviphenyodS-divysiieniiigaznbR-one,was obtaingdnas @1): 272.3
ggp less oil (140 mg). MS (ES1): 299.2(M1-1+). Example
9:3-Cyclobutylmethyl-4-isobuty1-1- (2-trifluoromethyl-ph enyl )-1,3- 10
dihydro-imidazol-2-one This material was obtained in analogy to the
procedure outlined in example 23 from 4-
isobuty1-1-(2-trifluoromethyl phe dihydro-imidazol-2-on
M]ﬁ%é.‘m example%gyﬁ W@j é?iﬁ’afﬁ?ﬁ?%ﬁﬁ i-1-(2- tr;ﬁuoromethyl phenyl)-
Brdmdibmahyieyblobuane (115 mg). 3-Cyclobutylmethyl-4- isobutyl-1
-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one was obtained as a
r@m ﬂr&tyﬁklbwwibb@amg:) iMB ST 8E3REME L) okample example 23 from 4-
5 @W@&x@gmﬁlglﬁﬁﬂgoﬁklwoll%M@ O'ﬁ@'fj@t;tgln%&%eemmp
ep n QQEQPV%{M%O%%%% mantane 20 Thisknow matefial (SO etyi-
5 ade According o Kifmova et afe ! edchropyliethy

Rﬁww&ﬂn%@\ﬂwegmﬂ%mmgé@ﬂmwrsmtmi@we was obtained as a
hytdndesylationiohg; aminaadamantangwith HNO3 in H2504.
2-amino-5-hydroxyadamantane was obtained as a 2:1 mixture of the (2)

and (E) diasteromers. 25Step

13](S)-2-1_3-I(E)-5-hydroxy-adainantan-2-yll- ureido] -4-methyl- pentanoic

@Ql&{p@tﬁ‘w ester ands(8)ds h3o pehe A Oy t@ﬂf%(}‘l&n%%ﬁgq >lenyl)-

1 3. Etr}yl pent“flnoic acid methyl ester This ma erla was obtained in
aha og§} o} el%{mp % sriep A] from (E,Z)-2-amino-5- hydroxyadamantane
500 m%) and (S)-(-)-2- |socycanaoto -4-methylvaleric acid methyl 30 ester

57 etga \ﬁa&o?(té A 3;%}8%%&1&%%%5@26%%?@% example 23 from 4-

isgtmethldtpenthmoignethyl-phenyl)-1,3-dihydro-imidazol-2-one (obtained in example
18, 200 mg) by alkylation with bromomethylcyclopropane {165 mg). 3-
Cyclopropylmethyl-4-isobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one
was obtained as a light yellow oil (72 mg). MS {ESI): 339.2(MH").

Example 37: 4-Jsobutyl-5-(2,2,2-triflucro-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-
triftluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one as a light vellow solid (36 mg). MS
(ESD): 367.0({MH™).
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WO 2008/046758PCT/EP2007/060667 - 74 - acid methyl ester was
obtained as a mixture of 2 diasteromers as a light brown foam (966 mg).
MS (ESI): 339.1 (Nut). A fraction of this material (245 mg) was subjected

WipJ9pedasaiiie HPLC (normal phase silica, heptane/ethanol SBEIDER I jiXAe6667

(S)-2- [3- [ (2)-5-hydroxy-adamantan-2-yHsureido1-4- 5 methyl-pentanoic

acid methyl ester (103 mg, white solid, MS (ES!): 339.1 (Wit)) and
(B¥@:1pB-JFE)-5-hydrodaisatiambitari WA reididl odormeeltinldppentdnbis dihydro-
agichmethylgster (56 mg, white solid, MS (ES1): 339.3 (Mit)) Step Cl:1-1(
Z1-5-hydroxy-adamantan-2-y11-4- sobut-y1-1,3-dihydro-imidazol-2-one

This mgﬁg%'“vs@aﬁ%%aqg AﬂﬂH logyife sxample &éﬁ%&ﬁ%if@{% ¢ 23 from 4-

(S):2-[3- ydroxy J-ureidol-4-met entanqic acid
h‘l&ﬁe @ %ﬂ)ﬂbﬁ%& v%.%%}gamwa%mﬁa TAhYRAIAEE 7 example

rhéL ofam @bmwmtmnm)mmdmﬁemc as@ white foarh 1204thy): IMS-

(EBLYr @R (MEAN 19, EXample -imidazol-2-one was obtained as a colorless oil (140

He3- &@ By, dj yr3flgmantan-2-y1]-4-isobuty1-1,3-dihydro-

imid one |s materlal was obtained in analogy to example 1, step
13] from
(S)-2-0-1(E)-5-hydroxyadamantan-2-y11-ureido}-4-methyl-pentanoic acid
methyl ester (50 mg, obtained in exa le 41, Step 13]) by treatment with

REGIRIG fuminium hYanaleryEgRah YJ@F% R sbiian HorsMy uligtbenyl)-1,3-
cohicdtddmidemhvhitesfoam (20 mg). MS (ES!): 291.0 (MW). Example
42:4-1sobuty1-1-(2-methox-y-phenyl)-1,3-dihydro-imidazol-2-one Step
AlfE):Ratf3{Pvidethoxyeghe nybloge idolls roetiylkpentanal cractdrmpétirgl from 4-

eSIBY, ﬁmstm@&@lm oBLRIRed I8 ARARYY:AAEXRMRIEHE (SIRRAVIER D armple
384%@% met ster ?r chlorlde

60
wen B b e b AR s raab Sl ghmerty-4
GE%’E}Y}Z T w@z@o@mméﬁé@a@hv@razwmebé@ne ¥8s-obtained as a light
yellow oil {9 mg) MS (ESIV: 353.2{ MH").

Example 40: 1-{(Z}-5-hydroxy-adamantan-2-yl]-4-isobutyl-1,3-dihydro-
imidazel-2-one

Step Al:  (E,Z)-2-Amino-5-hvdroxyadamantane

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 HNOj; in F,S5O,. 2-amino-5-hydroxyadamantane was obtained as
a 2:1 mixture of the {Z) and (E) diasteromers.

Step B] (§)-2-13-[(E)-5-hydroxy-adamantan-2-yi}-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). (5)-2-[3-((E/Z)-5-Hydroxy-adamantan-2-vl)-ureido]-4-methyl-pentanoic
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This material was obtained in analogy to example 1, step 13] from
(S)-2-{3-(2-Methoxyphenyl)-ureido1-4-methyl-pentanoic acid methyl ester
(930 mg) by treatment with diisobutylaluminium hydride (3.8 mL of a 1M

WEblitiBH B CM) and conc. HO as a colorless solid (307 mg)P VIR E1i60667

247.1 (M1-11. 5 Example - 74 -
43:3-Cyclopropylmethyl-4-isobuty1-1-(2-methoxy-pheny1)-1,3-
difigdrstimidaizoi2sonsaliag snateviciwasf dbtamediraralodyliothevn foam (966
precedigrecgutlismdiinexample 23 from 4-
isobutyl1-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-one (obtained in

%M%ﬂgfgﬂlgqa%?emx%@@%@@aﬂi&t@m9@&&%9@@4@&?@!@3@{%«1{%%@%@

O R R DAL 5 il A Ao A e anrreidol 4
a@eéiaéWW| 182 mhyMSTESE? Be1vehv 1oyl B&mhple: 339.1 (MH")) and (5)-
24|4-|sBbatyl-dr«(2-tiflinsomethaxyperipy D Inddinyeia-inidazal rhsthyl ester (56

2QNEIRHER1id, MS (ESD): 3393 (M) _ o

A](S)-4-Methy1-2-[3-(2-trifluoromethoxy-pheny1)-ureidol-pentanoic acid

methyl ester This material was obtained in analogy to example 7, step

A] from L-leucine methyl gster hydrochloride (179 mg) and _

%@5‘%g“(’g‘éﬁg'}g%@cf%?g%%?g‘éﬁé 8 e o one

Bl4-Isobuty1-1-(2-trifluoromethoxy-phenyl)-1,3-dihydroidazol-2- one This
HemAf WAS Sraliedsn Biaugyteoeample b si haamém-2-13-1(2)-5-

(S)metiyihan@y2- 25 mifidofetretibylyrehemyi ureidokpehtanei® acig) by

methylkestar266ia)py dreatmentywith disebutyda minim IRte €892 nd conc.

AR e B N el

i

Example 41: 1-{(E}-5-hydroxy-adamantan-2-ylj-4-isobutyl-1,3-dihydro-

imidazol-2-one

This material was obtained in analogy to example 1, step BJ from (5)-2-[3-[(E)-5-hvdroxy-
adamantan-2-yl|-ureido|-4-methyl-pentanoic acid methyl 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: 4-1sobutyl-1-(Z-methoxy-phenyl)-1,3-dihydro-imidazol-2-one

Step A (§)-2-13-(2-Methoxy-phenyl)-ureido] -4-methyl-pentanocic 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 4-1sobutyl-1-(2-methoxy-phenyl)-1,3-dihvdro-imidazol-2-one
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Example
45:3-Cyclopropylmethy1-4-isobutyl-1-(2-trifluoromethoxy-pheny0-
1,3-dihydro-imidazol-2-one This material was obtained in analogy to the

WirtEdL4éButlined in example 23 from 4- PCT/EP2007/060667

isobuty1-1-(2-trifluoromethoxy-pheny1)-13-dihydro-imidazol-2-one

(obtained in example 5 44, 60 mg) by allcylation with
brbmuormietivgloyelopropeh (36!mgy)tBeCyaiopiopymiglttisdn (S)-2-|3-(2-Methoxy-
ﬁﬂ?ﬂwtﬂeﬂé&?—&ﬁ?ﬁﬂﬁﬂ%ﬂ}%ﬁf&@%&% eﬁﬂﬂy Q;'m»%n iR

0 as ali W, Oil -
A e T B S i sk
TO181ss Ani)- §‘@g}1 Mﬁlﬁgﬂ? p%?@rfy(lylﬁrérdol 4-methyl-pentanoic acid
methyl ester This material was obtained in analogy to example 7, step Al
from L-leucine methyl ester hydrochloride (586 mg) and
2,4-difluorophenylisocyanate (500 mg) as a colorless oil (950 mg). MS
(E8pp80433 (MH+). 15-StelpRslirinzsdDifl-ieiophanid-)ndhoxy-phenyl)-1,3-
-dsRhatykrlidginydsa nidazol-2-one This material was obtained in analogy
to example 1, step Bl from (5)-2-

I@ﬁ@qﬂaqgmmmymfﬁ%@ gtm/é ra%h@&gqgg ﬁlqe@%%h%'aw%?ﬁ%m 4

(% g{ ment with ||so tyla r
HEH I BENT aR 661 %&%8}‘?& (836 iMzample 42, 150
QEQ]_I)Y ggfzﬂ!@mml)_iE&@mpr@hyIcycl()plopane (90 mg). 3-Cyclopropylmethyl-4-
415614(1l’;‘:DbL(tyhﬂd&m&fﬂ%h@kﬂﬁ@%@?&ﬁﬁ%h%@ﬁb@ dn3-AiRYQined as a colorless oit
1@ I%@@ﬁt@@ﬂ%mt@yl -6-trifluoromethyl-phenyl-isocyanate 25

his co d

mpound was made from 2-methyl-6-trifluoromethyt-phenylamine in
analogy to Eur. J. Med. Chem. 28 ( L), 1993, 37-45 by treatment with
bis-(trichloromethyl)-carbonate (627 mg) and triethylamine ( 1.58 mL) in

CM (16 mL). (2-Methyl-6- tri Iuoromethylp enyflisocyanate was obtained
gjsca Scttess solid (14%?0 AG W?Sﬁ%‘i@ﬁ'ﬁy @%@P@M@@GQWWM&ZO
Z2pne
Step A] (8)-4-Methyl-2-[3-(2-triflusromethoxy-phenyl)-ureido | -pentanoic

acid methyl ester

This material was obtained in analogy to example 7, step A} from L-leucine methyl ester
hydrochioride (179 mg) and 2-(triflucromethoxy)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
ditsobutylaluminium 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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CDCI3): 7.49 (d,1=7.8 Hz, 1H), 7.41 (d,./=7.5 Hz, 1H), 7.20 (t,1=7.8 Hz,
114), 2.40 (s, 3H). Step B](S)-4-Methyl-2- 1 3-(
2-methyl-6-trifluoromethyl-phenyt)- ureido - 5 pentanoic acid methyl ester

WOHIRHEERAl was obtained in analogy to example 7, step A] frfOMEP2007/660667

L-leucine methyl ester hydrochloride (45tgng) and

(2-methy1-6-trifluoromethylpheayl)isocyanate (500 mg) as a colorless oll

(Bﬁﬁrm@)éiWIS (ESL): BMyZIQMEpthSﬂ&pm4-isobu.tyl—1-(2~triﬂu0romethoxy—phenyl)—
Gl4-tgrbutytql:42-meihyl:6-trifluoromethyl-phe yl)-1,3-dihydro-

imidazol-2-one This material was obtained in analogy to example 1, step

B, fr 9@té§gﬁ/\1@% x?e%ﬁ]h(sg]al?)%to the procedure. outiméad in %}.all }% e 23( éﬁé%m 4-

methy ]]16 -trifluorometh reidol-pentanoic acid met

ey by e LR R BRI AT W%ﬁd@@%@fm{%% origRstisyexample

DO elbmtititd KT lasaxolohgsy-salid $2838 (FighMSERI@8 R imethyl-

(M@ébgﬁs@lll@%emﬂum omethoxy-p 1en§i'fl )-1,3- dlhty? 01 13’11&1?120(5 2-one was obtained as a
Adamar r -4- uty ihydro-

ztr?lda‘iégl%Z 82 m¥ %gﬁgﬁp?%ﬂﬁrﬁ{mo 4-methyl-pentanenitrile

hydrochloride 20 Followmg a procedure outlined in Synth. Commun. 15
(2) 1985, 157-163, 3- methylbutyraldehyde (2.0 g) and cyclopropylamine
0.81 mL) were combined and heated to 95C in a pressure tube for 2
B Yfhe clear, yanbwisHIgyRIGor aE cdomed s R antriARamArgl-2-one
anide (2.76 mL) was added carefully over 5 minutes. The mixture was
r‘g eated to 100C for®)mmirtelsaRdf tHer-alrowded toetdol- formerh Wetharistic acid
(2cnl paas 25 added and the mixture was heated to reflux for 12 hours.
The mixture was cooled, dissolved in ethyl acetate, washed with brine,

dtiecheerii &%@@ﬁeﬁﬂﬂi@l‘%@ﬁﬁl@?ﬂ) Jﬁaﬁ% idue-Was Hsﬁt@déﬁmmemyi ester
q{@%@ﬁ&%@e@é&ﬁ Mnd% Q‘%é? ML mvwéo the{é%%@; W'E,ha%t forlEs ol (950

r.one nour recip itat |te SO ter drle

VATiHONL 6519y - é@é@l} 153.4 (Mlle, free base) WO
2008/046758PCT/EP2007/060667 - 78 - Step B]3 -Adamantan-211-1 - (1

-c yano-3-methyl-butyl )- | -cyclopropyl-urea This material was obtained in
analogy to example 7, step Al from 2-cyclopropylamino-4-
friepryl-pentanenitrile hydrbehfbride-(500yg)- st Ryhddvbintdrisooydnate? -one
(470 mg) as a yellow liquid (405 mg). MS (ESI): 330.3 (MH?*).

This material was obtained in analogy to example 1, step B| from (8)-2-|3-(2,4-difluoro-

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. FICl 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 Aj 2-Methyl-6-trifluoromethyl-phenyl-isocyanate

This compound was made from 2-methyl-6-triftuoromethyl-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-
trifluoromethylphenyllisocyanate was obtained as a colorless solid (1.17 g). "H-NMR (8,
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5 Step C]1-Adamantan-2-y1-3-cyclopropyl-4-isobuty4-1,3-dihydro m d
zol- 2-one This material was obtained in analogy to example 1, step B]
from 3-adamantan-2-y1-1-(1- cyano-3-methyl-buty1)-1-cyclopropyl-urea

WOLBYE B treatment with 10 diisobutylaluminium hydride (P8 HEPEHE/ 000667

solution in DCM) and conc. HC1 with thergxception, that the internal
temperature during DIBAH reduction was maintained at -78 C until
dLienbhingdThe Hesirétnalteial Wes JoBtained iH lon2(iéld ag. aldoloHES2.40 (s,
soligd (9 mg). MS (ESI): 315.4 (MHfr). 15 Example
49:3-Cyclopropyl-4-isopropyl-1-(2-trifluoromethyl-pheny1)-1,3-
dihydro-imidazol-2-one Step
Al2-11-Cyclopropy1-3-(2-trifluoromethyl-phenyl)-ureido1-3-methyl- butyric

Id tethyl ester 20 Thj lal,wa tained jn.analogy to ex le7, ..
3 1 om 2-cycloptoiyla 2 ethy B Ao S SLleh e -reidol-
MY EIRREE MEREBHRE 25, step A)) and 2-
trifluoromethylphenylisocyanate (400 mg) as a yellow oil (536 mg) that
Wb ssreainatcd witestarmpgatiate smB (ESEp 87 SoniNtieycRBS eyl ester
1:3}3«Qylo0de gy bHisgprapyi-In@hiifbLd Bhamethytphesyt)idedranate (500 mg) as a

QB]XH'&QS’@N%@B%‘P%S Ygg})gggﬁ@ﬂ@;ﬁ§_PCTlE92007/060667 - 79 - with
diisobutylaluminium hydride (2.5 mL of a 1M solution DCM) and conc. Ha

as colorless solid (134 mg). MS (ED: 310.2 (M4). Example
50:4-Isobuty1-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one 5

-Isohuty1-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one (120,
%&) obtained in exam%ﬂé%{tﬁféb@]%%\éﬁiﬂé% Vgaﬂf??ediv?é‘fﬁgﬂv —((b%ﬁ}?ydro—
anifiptatimu®hcon activated charcoal (10% Pt, 25 mg) was added. A
hydrogen atmosphere was introduced by repeated evacuation/hydrogen
ifbvio derstion. Wisarh tiivee dhix turg ayascadiowadet o, stipubldesiny@egenectby20-[3-(2-
heuksivéthigaueBiringn fine reastioRmixtire wasllignedreughag) by
%%lzlitl%'lglgtd w]it thl?sﬂtl}&{y%EIW%%g&a }bc?rgd\évelélvllrtl}i %%h?}/ l ﬁc seotﬁlttez('n-arﬂze lglgf\%eand conc.
was concentrated in vacuo an
HCl as a colorless solid (283 mg). MS (EI): 298.2 (M™).

Example 48: 1-Adamantan-2-yl-3-cyclopropyl-4-isobutyl-1,3-dihydro-

imidazol-2-one
Step A 2-Cyclopropylamino-4-methyl-pentanenitrile hydrochloride

Following a procedure outlined in Synth, Commun. 15 (2), 1985, 157-163, 3-
methylbutyraldehyde (2.0 gj 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;SO; and evaporated. The
residue was treated with HCl in dioxane (approx. 0.7 M, 30 mL) and then with ether (60
mlL) 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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the residue was purified by flash chromatography (gradient of 10 to 90%
ethyl actete in heptane) to provide
4-isobuty1-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one as a white solid

WEEYHHGIWS (ER.): 287.2 (MEV). 15 Example PCTIERI007/060667

51:1-Adamantan-2-y1-4-isopropyl-imidazglidin-2-one This material was

obtained in analogy to the procedure outlined in example 50 from 1-
ateRMbntan-2-y1-4-isbprépyanias-dinydrotimieerdRahd rop rgyisjepropyl-urea
hydrogenation. Racemic

Tnearmantam-2-ybtdisnisd propylamidazolitin 27 ostepwasi obtainediaprapphiteno-4-
fl%fﬁ)f@%ﬂlﬂ;)i]%ﬁ (E345:86312(MW)m20 FxenRles 24 @nd 83iate (470 my) asa

da 4= lidin-2-one and (S)-1-
kdﬂaman %%} oIIB”?So@E Ig)%%)!e{)znhglﬁrﬁg-one Racemic o
1l-adamantan- 2 yl -4-isopropyl-imidazolidin-2-one (320 mg, example 51)
was subjected to preparative HPLC (Column: Chiratpack AD; Fluent: 15%
ethangl in heptane; 25 Flow: 35 mUmin; Detection; UV 220 nm) to give
frsRi-hdamantan-2-y1-A9eBRSPYIRTHAZDIAR IS e éi@@‘ﬁijglth {gigo-imidazol-
Aum)eand (S)-1-adamantan-2-y1-4-isopropylimidazolidin-2-one (115 mg,
tRe,=64min). Absolute configurations are tentatively assigned. WO
Z@GBA&#&Y@S%@J%EH%&QW@@OB@Y@ 8umphis Pateialwasohtainesin-2-yl-1-(1-

%%B%Iﬁ% s%@ &%?gldagkﬁﬁwg%%g&r%éz%ﬂfn‘g%mpl 93,
}égpgm (15& A}g\#{hgg O%Q{h%\a‘é (\f[l?'ﬁ 0& m DCM) and conc. HC% with the
@mwﬁhahthﬁ iptgrnal ﬁ@@pw@mﬂgwﬁma&m@ pHRIWES obtaingtbdst -78
aonhite odiekt9ZemMDye BES (E)h 21263t (M's ot EEXamPIRw vield as a colorless solid (9
ﬁ%z%é-(ﬁglgn’gq@tgn%ﬁ% -4-isopropyl-3-methyl-imidazolidin-2-one This

dterial was obtained in analogy to the procedure outlined in example 23
from (2)- 1-adamantan-211-4-isopropyrimidazolidin-2-one (obtained in
example 53, 75 mg) by alkylation with iodomethane (61 mg).
g«é’)-l-Ad antan-2-y1- 4 opy1-3- methyl mld%aTz’; din-2-was obtained

Wsolid (70 ich KIS 26 POy EXEEHLLos B ipe Abenyl)-1.3-
dindhmantdpeoly-goisobuty1- 4 isopropyl-imidazolidin-2-one and
1-Adamantan-2-yl-3-cyclopropylmethyl-4-isopropyTimidazolidin-2-one
These materials were obtained in analogy to the procedure outlined in
example 50 from 1-
adgmantan-2-y4-3-cyslapopihie iyl d¢ sepfiopybhatdihyskayimidazol- 2-onethyl-
BE«{P3 10 ARERINEd 0 example 23) by hydrogenation over platinum on
charcoal. Separation of the

This material was obtained in analogy to example 7, step A] from 2-cyclopropylamino-3-
methyl-butyric acid ethyl ester (436 mg, obtained in example 25, step A}) and 2-
triftuoromethylphenylisocyanate (406 mg) as a yellow oil (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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crude reaction mixture by flash chromatography (silica gel, ethyl
acetatetheptane 9:1) provided
l-adamantan-2-y1-3-isobutyl-4-isopropyl-imidazolidin-2-one as the less

WBotE#SEURTPdnent (16 mg, R1=0.7, ethyl acetate/heptane 1:1, IS ¥E1 /060667

319.3 (M1-11%)) and 1- 20 79
adamantan-2-y1-3-cyclopropylinethyl-4-isopropyl-imidazolidin-2-one as
thetimbire poldrloomponehnyd@4endy p 124 20:65) sthykiacdtatedid ptadecdnt, HCl as a
MSLESL0B34 7134 MWY) MExample 0.2 (M*).

58:1-Adamantan-2-yl-4-isobutyTimidazolidin-2-one This material was
obtained in analogy to the procedure outlined in example 50 from 1- 25
adamantan-2-A-4-isobutyt-1,3-dihydro-imidazol-2-one (51 mg, obtained in

) by hydro

%%(%%%a%[?an 2-yl-4- %?)%%%% Simi %z% ng(re]lgs\z/%/ Igfia)u g?éog(\%/ ﬁzeOne
18.:mg), M3 (ES1):

e R stl%gh S Biar e QR0 obtained in

SRR 16 tHENTbceatriseliRea festhmmole 5oMromd platinum on activated

leidamahtatn2 . -2b-cygopropytinatiyiyd3gdihydsosihidazals2rorel (2Q Mgepeated

Q‘Qﬁ%mﬁ'ﬁh ﬁ%UPflﬁﬁlt@ﬂMgr?Q@Q%Q%mtme was allowed o stir uncief hydrogen

antan- -yl-4-c opy etﬁyl imidazolidin-2- ghe was obtaine

;fg1 WIII 513; naﬁs% 162173%%1%}' ﬁiﬁt YA iﬂlg ed through celite and

Gta@fIMavﬁm&mwmlmﬁ‘eﬂﬂwl Nithikiz ohibmblte e sale I tAriBin vacuo and

rihantaidoy s metiiyt profaanehtodrdiaming 1 ghdilegyfa @-ﬂ@@@%@lﬂﬂi?l actete in

%%El'ﬂﬁ@') B %‘ém@ﬁ%@f&ﬁﬁ?y 319%329 n%ﬁx?o}c%segg’f}%?ﬁm@ A %&%‘ﬁ%’; Xpsasa

d
ﬂalié%éggn@% :Z\ﬁggﬁéplzﬁ%g&ﬁ%ﬁelmlxture was cooled to OC and

sodium borohydride (164 mg) was added in portions over 5 minutes). The
mixture was allowed to stir at RT for 12 hours. The mixture was
evaporated and the residue was dissolved in CHCI3, washed with

Sawrated NaHCO3 séhdtimantibring!-#ised wret-Maidabldih eraperated.
The residue was dried in vacuo to give a slightly yellow liquid that was

Udesrwvitbo tfas thist 1B purificatign rMise (ESHHIRRSod{MEH JinSteymple 50 from 1-
BihrAdamantant sy drayhdin eiylanmidazabdiny Z:00€100 mg) by hydrogenation.
Racemic I-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one was obtained as a white foam
{100 mg). MS (ESI): 263.2 (MH").

Examples 52 and 53:  (R)-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-ene 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 nim) to give (R)-1-adamantan-2-yl-4-isopropyl-
imidazolidin-2-one (136 mg, tre=45 min) and (S)-1-adamantan-2-yl-4- isopropyl-

imidazolidin-2-one (115 mg, tre=64min). Absolute configurations are tentatively assigned.

Example 54: {5)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one
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NI-Adamantan-2-y1-2-methyl-propane-1,2-diamine (250 mg) was
dissolved in dry TI-IF (6 mL) under argon and carbonyldiimidazole (182
mg) was added. The resulting mixture was 20 allowed to stir at RT for 48

Wbt/ OEREixture was poured into water/0.5 M MCI and extPAGH&a 160667

ethyl acetate. The organic layer was sepggated, washed with brine, dried
over Na2S0O4 and evaporated. The residue was purified by flash

chromatogrdptey asimg (digradikny ob 10:tprZ0%ethylthoedatedmhepatarfeom (S)-1-
@@@ﬁﬁl%nw h@xﬁ(ﬁ%@?ﬁ1%98@&1891@%&?@%@%&@@@%&% eombingdyy
R SR T S e O By -
EAfip 27 NE?EP@P%?&%W&&&M%&%MNM%@%@W (Afidazadin-
2-one WO 2008/046758PCT/EP2007/060667 - 82 - This material was

obtained in analogy to example 60, step A] from 5-hydroxy-2-

adamantanone (400 mg) and 1,2-diamino-2-methylpropane (318 mg) by
tfeatmentivith sodium Bbplohydride ¢kl 3 phd) i dhel exaeplioh;théiAbedin-2-one
crude reaction product was purified by flash chromatography using a
gragdientefd 509 methanshisgDENhasard eluentihee Hﬁ@éﬁ@%m mﬁi&; (R)-

wagiebtained-as a n r@%&r fpﬁlﬁi éﬂ{af 1;9%%';%%&&4' EYEIOM Ak o by

é@/ﬁﬁ-ﬁhvﬁb%ﬁs&% aitft 32‘% M dirh H&ﬂ‘ﬁﬁi’d%@%‘l‘r’d}ﬁ‘)@fﬁhé %Lﬁ“'?‘fhy
Thiislenalicrialvwes obtairathirparialogylid EXamplé\60| Biep 33 froh
(E/Z)-4-(2-amino-2- methyl-propylamino)-adamantan-1 (170 mg) and
carbonyldiimidazole (116 mg) as a white solid (149 mg, mixture of E and Z
diasteromers). MS (El): 264.37 (Mt). Example

GR:BrdtiRFeumas 2-yl L&dﬁﬁ:ﬁﬁxﬁﬂ% élnaaafyﬁma@pl@ﬁmaudamhdm 2-ome
Al damanian:2- c@}%gema ISO rlngc ac| %% &y bgtgl ester

A solution of 130C- -am ino e- -car |c acid mg) in dry

IF (15 mL was co ed t9.0C. To this |xture were a
P R s T S RO AR S aaa gt 50 rom -
SdglientrIng- Y#h%%kanvém&ageﬁ%we@% Wé(hﬁ foiddiadwgszol-2-one (53 mg,

obtained in example 23) by hydrogenation over platinum on charcoal. Separation of the
crude reaction mixture by flash chromatography (silica gel, ethyl acetate/heptane 9:1)
provided |-adamantan-2-yl-3-isobutyl-4-isopropyl-imidazolidin-2-one as the less polar
component (16 mg, Re=0.7, 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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20 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 Na2S0O4 and evaporated. The crude

WAt dissolved in ethyl acetate (10 inL) and precipitabéd KRpp07/060667

heptane (20 mL) to give the desired matgrial as a colorless solid (1.350 g).
MS (ESI): 363.3 (MW). 25 Step 1-3]1-Am no-cyclopentanecarboxylic acid
adasnatm2evkaphide dbia selgguricothe procedure outlined in example 50 from 1-

k@aﬁﬁdﬁfﬂ@@t@rﬂﬁdﬁ@ h@;m@yéhgmcaoamwirgam@zygiamhﬁe(rtrtmsy& eHefined in
a

L e

WES Biaprnsd %Wﬁé%@ fééra%@waéff relEifd owéé VBHEM and washed

with saturated NaHCO3 and brine. The organic layer was dried with

Na2CO2 and evaporated to give a residue that was purified by WO

20081046 758PCT/EP200 7/060667 - 83 - flash chromatography using
dtwybabetéite as an ell-istrmgiventieytidsirdunvidtdriatidszalobliorlesseglass

(377 mg). MS (ESI): 263.4 (M1-1"). Step ClAdamantan-2-yl- ( | -am o-cycl
Spenityimeth yt)-am me-8Fenarsatution-ofmethyl-propane-1,2-diamine
1-amino-cyclopentanecarboxylic acid adamantan-2-ylamide (220 mg) in

T 4k-mblwas-adided-horaaanTHiz eprmplex. (%68l ) undes, @UAQQm antanone

H@) '&(}%E%VYE}SCHI‘EH o?)%‘fvgn%(rﬂé)u X SH 112€h s&‘s';rs’i’vg(ti\{vagqfe D520 ﬁq m’?ﬂ and

uencﬁ’e d with methan givé a clear solution

%ﬁ@éﬁﬁéﬁ@&%waka&wﬁe%%fawa%wﬁ@ﬂl%tm%gté?dﬁgéﬁp@alwptﬁwdmde

M Ma@h andaértalcte doatitme thidr dostatecTTheétargariciayes silasved to stir at RT for
SQQﬁf@@@lﬁ%ﬂMe@V&r Nawe and ﬁ%@@%@%&?ﬁ%s@[%@zﬂ]@ﬁﬂg! washed
WA urliad O lash ShiamalopRiy £ing.0 2 (EIDHL I Sihe Aceiale

as an eluent to give adamantan-2-y1- (L-amino: cyciop e‘h? DR

é‘*’s‘ﬂé%l‘(fh‘éis%eééﬁﬂ%ﬂa fas%agjlawé ey lzugdsﬂwqu E5€$ﬂé1§hm*t further
Pi3Hid amantsn-2511 22, 84dinia-spiro[4.4]nonan-2-one This material was
obtained in analogy to example 60, step B] from adamantan-2-y1-(1-
amino-cyclopentyhnethyl)-amine (42 mg) and 1,1-carbonyldiimidazole (93
mg) as a colorless solid (150 mg). MS (ESI): 275.3 (MH"). 20 Example

§giB1ityclopropyl-4-ispprepyld o{R-biflugromethyl Rhemldtidin-2-one
imidazolidin-2-one Step A]2-Cyclopropylamino-3-methyl-butan-1-ot

N'-Adamantan-2-yl-2-methyl-propane-1,2-diamine (250 mg) was dissolved in dry THF {6
ml) under argon and carbonyldiimidazole (182 mg} was added. The resulting mixture 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;50; 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-yi-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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Sodium borohydride (167 mg) was added to dry THE (10 mL) under argon
and cooled to 0 C. To this mixture was added
2-cyclopropylamino-3-methyl-butyric acid ethyl ester 25 (341 mg, obtained

W 28Hpla®25, step A]) followed by a solution of iodine (467 BSGyRPIPPIEL¢E:67

mL) that was added over a period of 3Q gpnutes. A strong hydrogen

evolution was observed. The mixture was stirred at 0 C for 30 minutes and
thiels estad toarsefhirifod 12 delrgy Thecmixlerédwsae coofedrand mstkpdel
wascarehiycaddeeuntiha E%%[a%@%é@nﬁé\é@m@@@é@g@' (ﬁféggg;ﬂéwo{%&%m with
the; mix a ated. Theresidue was treated wit )
) e s LS R e e
thrEE trhiesT At CaFRBIRRY SriahicRy s WERS UReY BvahNabadA dhgs an
elapordteddoigivercradel 2:\WGa2008/04 6758RCITERROQAICER66M er8ds-a light
Gylaprapylamme-31vetyl-bytandsetgs a tight yellow liquid (195 mg)

that was used without further purification. Step B]1-Cyclopropyl-
I-(1-hydroxymethyl-2-methyl -propyl)-3-(2- 5 trifluoromethyt-phenyl)-urea

To a solution of crude 2-cyclopropylamino-3-methyl-butan-1-ol (195 mg) in

F £10 mL) was slow!l ed g solution ,of . i Lo
E—%ffétromethylphen\éllﬁﬁ(oggiﬁé?ey f%%} P%%%E}}]a E2(@’%6)%?18%[?%1ﬁlg}Idamhdm"
Fiki§re was then heated to 60 C for 12 hours. After cooling, the solution
was concentrated in vacuo and the residue was purified by flash
chris ategrhphsy Atusiediediplegetawytaptans stapdd el (Bt itd-gRremino-2-
thechigsireg yhaterial-asameniotless! $otio (24% A0 M (RISH: #3318 (MNMg) as a
wARR Solftrevsd ARLARXndeIseRiaRy2 delstilupromiRitPhe

imidazolidin-2-one 15 Following a procedure outlined in rg. Chem. 64,
1999, 2941-2943, sodium tertbutoxide (200 mg) and
1-cyclopropyl-1-(1-hydroxymethy1-2-methyl-propyl)-3-(2-

ifluor thyl-phenyl)-urea (245 mq) were, added, to THJJE%(N mL) and
cobie ?r’(r)% C. To thel))' AR Addde Q%ﬁﬁgﬁ%ﬁﬁ ERESC I
chloride (170 mg) in THE (5 mL) slowly by syringe to (I;ive a suspension.
718 thixture was allowk@ A SRERRT T R aRenWasHeamic acid rert-
Guehekied by addition of ice cold water (15 mL). The mixture was
extracted with ethyl acetate and the organic layer was separated, dried
dvel Na2SOBQO evapogtéshchnmerlideratefialas sirifigday-fasie (15 mL)
gmr@a@{@@w tﬂ@@ﬁ%}éhﬁ@@@}@@&i@%&é@ @ﬁ%ﬂgﬂﬁﬂl\%%%gﬁ*ﬁom (519
n% IE}%% wae r(lg.J:Sa glg)esgqvge%tiz(lﬁy.off@eg P"hixtur wa%laﬁow'ed go warm to 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;S0; 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 (ESD): 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 NaHCO5 and brine. The

organic layer was dried with Na,CO, and evaporated to give a residue that was purified by
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25 Example
64:3,4-Dicyclopropy!71-(2-trifluoromethyl-phenyl)-imidazolidin-2- one Step
A]Cyclopropyl-cyclopropylaniino-acetonitrile Following a procedure

WeLIdH §5Synth. Commun. 15(2), 1985, 157-163, 30 cyclopS{FyiipEeRec7

g) and cyclopropanecarboxaldehyde (4.$g). were combined in a pressure
tube and heated to 100C for 10 minutes. The mixture was cooled to RT
dhh W 2008/046758RE TP 20044060667 185 to trimativyletiney anideial as a

(&Hp1md-ym@spddad carefulby Wil goaling Py means of an ice bath
(exothermic!). After addition, the mixture was reheated to 100C for

another 10 minutes. After cooling, the mixture was diluted with ether and
extracted two times with 2 N Fla The combined aqueous extracts were

Slf ﬁ with conc. Na}g)éﬂn'%g rBﬁlﬂ saturated Wlth 5 N g:me%nﬁi)extracted

|
Wlﬁ‘? ethyl acetate. The organlcqay rwa’é“&é%%h%& rlne over

4 d ted. he residu uri edb flash
B R PR e LB e At AT B U5y (20 me) i
@éﬁéwmétbwa{s aédﬁébMﬂéééfb’iF(ﬂgsﬂnﬁgXéMS (EDadT. 2rgop-Eife pOxture was

Siep Byl aprepyl-cyclodiopyaming-deetie @elland quenched with methanol {1mL)
93919950£ygr%%qgr99¥4 Qeoassm gg?n@%n% Was irgated wit éen b in water,

L) at 60C for 1& ours. Anot N Ha were a
for'&

#é%x‘fgﬁé ng EOhfibdd 18 anBeiet waihelid ~rratte dBfGRARiIFE AR separated
cotiédvandevapordeddnorasdol Thervdsiduecwasve-tigsbtied itnvhater

anebinepitpias ashusieddter b withdilted NaQksolutivrRnThe,12 seMeHran-2-v1-
%ﬁ& m&g@ ey%ﬂfweafw and 5@%%8?% ue was, reat Wth "g%"@%g 249.3

inutes and fiitere trate was concentrs
{dEhve a solid (1 g). This material was a mixture of salts and the desired
material cyclopropylcyclopropylamino-acetic acid that was used without
further purification. 'H-NMR D,0): 3.02 (d, 1n-9.6Hz, 114); 2.66-2.58 (m,
1H); 1.05-0.96 (m, 1H); 0.77-0.72 (in, 4H); 200.70-0.55 (m, 2H); 0.45-0.34

@tep2P). Step SiaxCyeioprdpyl-2hayetoprd pylamimo-tivarol Sodium
borohydride (200 mg) was added to THE (10 mL), followed by

Gyctopropydtyciopbopytaninordogticasich{il el tiempfesialeatainechil-yl-(1-
SIS B D TUeINER W aSnine (42 mg) and 1, 1-carbonyldiimidazole (93 mg) as a
colorless solid (150 mg). MS (ESI): 275.3 (MH").

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-cyclopropylamine-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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25 cooled to OC and a solution of iodine (558 mg) in THE (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

WihHtdd4h®l then heated to reflux for 2 hours. The mixture WBEZBBIO /660667

and quenched with methanol until a cleagsgolution was obtained. The

solution was stirred for 30 minutes and then evaporated in vacuo. The
residpeowdstigatée30hwith 20901 KO {1QImi} andlextiactod mithtRCMas used
Theneambingd promnigigxtracts were dried over Na2SO4 and evaporated.
The crude material was purified by flash chromatography using
methanol/ethyl acetate 2:3 as an ehtent to give 2-cyclopropyl-2-
cyclopropylamino-ethanol (73 mg) as a colorless oil. MS (ESI): 142.2

W), WO 2008/046798PCT/EP2007/060667 - 86 - Ste oorond)-3.(7-
é\%}-a}/clopropyl-1-(1?$§F§)p%%§}ﬁ§-rgS/{(?}%g)(lﬁgﬁﬁ?—%%—‘ﬁﬁﬁ%‘rgﬁ%f’%{/é (2
SHERGTR B R TR RYAtEHST was obtained in analogy to example 63, step
131 from 2-cyclopropy1-2- 5 cyclopropylannino-ethanol (73 mg) and
LerfiRidronretiyiphisnyisdeyaprtk BBmighas al doleressobill PE2BrLig) TS (10
e&mw;sg&mw&m3@@5&%@@@1@@@5&&%%@5@{%&@&ptlmmtllg) in THE

idin-2- 0 I [ in:analo example
T o s A al g he
E?%%‘Pﬁét’ﬁ%‘ﬂh@ﬁ{fij@ﬁgéa (i%“r?fg% (7 f?é?&fﬁ‘?e"r‘ﬁw:ﬁ‘@%ﬁ ash chromatography
tesinp Gth¥idec(aed ) rend e ehesuifogykchiodicks ¢8 Toaighi@sea colorless solid
colariass k(@6 mas S 1ES!): 311.2 (MFL'). 15 Example
65:1-Adamantan-2-y1-4-cyclopropyl-4-methyl-imidazolidin-2-one Step
A]2-Cyclopropyl-propane-1,2-diamine To an ice cold solution of
2-amino-2-cyclopropyl-propionitrile (CAS 37024-73-0, 760 mg ) in toluene

) was added dis i ide (2Q%;in toluene, 28 mL)
g?\t/ae)rei minutes undegrsgfgj(}{l)&:?l.P%!'w?a11 %&%ﬂggﬁf t&%ﬁn@t 8\%@1 %lcl)}\!/v gr?@
ﬁ‘?%ﬁﬂl‘gﬁﬁ'@d‘)&%r 20 night. The mixture was cooled to -10C and

uenched by careful addition of methanol (33.5 mL) and water (33.5 mL).

%ﬂ%@éﬂ%éﬁf&ﬁ%@%ﬂmﬁdf&Iaﬁzsﬂaéihs@n%dt%%%%th%%@adéwwz
M:tegieTRemigureduasyekipactet Wthisthexyhelatiteousiayetwas 3-(2-
bagifiedMith, canenNaQH(pH 4 hand-satatad yvith NaG L, it was thefq o o °c.
%t[;ﬁlct}ed with ‘ggogé]‘gg@s%puq.ghe rg%qlclgxt{?@s %re (ié)nﬂblngdzrdrled F (5
over NaZS5a S eVApBISEH *5s The rBRGtE \WRE BPISHI ke M/dBubr 4
AHd tHer uRBEREDIR SHIHepRATRReRIOTheLRghteliow dlo@aBterg), at RT for 12
hblNMRI (BasCREG 13)En1e4d (9, 126 Hicd Hd2ae(d 912, TN k2@ was
@’E;@ct@h"%i&%@lﬁ’a‘géﬁ)e 3 @g(ﬁﬁc :i'zl}ﬁ].']) W QégagaQegpdggd JO'W)'e r Na,50, and

0.25-0.1 , 1H). . o
evaporate%.(ﬁm crade 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
(BSI): 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 cyclopropanecarboxaldehvde (4.9 g) were combined in a
pressure fube and heated to 100 °C for 10 minutes. The mixture was cooled to RT and
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WO 24108/046758PCDEP2007/060667 - 87 - This material was obtained
in analogy to example 60, step Al from 2-adamantanone ( 175 mg) and
2-cyclopropyl-propane-1,2-diamine (200 mg) by reduction with sodium

WHHIBYdPEE (57 nip) as a light yellow oil (154 nip). MS (ESL)PRLERENEE667

5 Step CII -Adamantan-2-yl-4-cyclopropglk4-methyl-imidazolidin2one This
material was obtained in analogy to example 60, Step BJ from
Niuaddmshtanagud: 28 Zgcidprepykpdop amett] B-dianinel {45 byimgay of an ice bath
t(@@;m@nawbthmﬁb@aydﬂimg@ﬁ%%wa&@emteoé@tdf&l%m@- Mhinutes.
é%gir A imt %ﬁe) §) ‘f%vﬁd%%yutl%% }«881 t}}ﬁ‘l aﬂz% f.}g.l acﬁed 1w%tt1mes with 2 N HCL
Ahe N@@%ngfﬁ% 1ogipanige with conc. NaOH to pH 10 saturated with
Ciclbprdpydiaycldpropyiamineace dnitoitea (40 iyag webteised imidxampledried over

%ﬁtﬁw@ é@’ﬁ%[@éélslc?ﬂé/\fmﬂ ﬂh&@ W&c&%&&&% fifg ethy

20% salution i ueneiln analo g Ie 65, ste % F Slc(fe%%
AT RS A3 ToR TLIEREE A8 RS H e
rﬁéﬁeﬁé?’ BB4hb): MS (ESl). 141.2 (MH ). Step
13]N2-Adamantan-2-y1-1,Ni-dicyclopropyl-ethane-1,2-diam ne This
material was obtained in analogy to example 60, step A] from
1,1N'-dicyclopropylethane-1,2-diamine (140 mg) and 2-adamantanone

€60 Bng) by treatmentwithpsediloy 2 bgrdaydride{a3cmg) as a light
yellow liquid (162 mg) . MS (ESI): 275.4 (MH+). Step

CltibsiamaniaigrydyBdndicycloprapyd-nugazelidin-g=ane Jifisomateniak 4 mL) at
\é’@scod%ﬁam%lﬂ ﬂ?l&% rdg %ag@ Bl\? %% ? R ?%(%% aid heat as continued for
mantan % IE)

N2-a I)N1 cyco ropy et ane dlamlne mg

fFRAITEAR WAHTS TDOERIDR MRS 45 SRO 1 y%’%& H@é%ﬂ (ggresidue
twigp) ivIBsEBINeBO0VE (M EndWiO 12008045 788P O T/ RRROIITE8 066 TH 88ution. The

soivent was again removed in vacuo and the residue was treated with methanol (20 mL)
for 30 minutes and filtered. The filtrate was concentrated in vacuo to leave a solid (1 g).
This material was a mixture of salts and the desired material cyvclopropyl-
cyclopropylamino-acetic acid that was used without further purification. 'H-NMR {8,
1D,0): 3.02 {d, J=9.6Hz, 1H); 2.66-2.58 (m, 1H); 1.05-0.96 (m, 1H); 0.77-0.72 (m, 4H);
0.70-0.55 (m, 2H); 0.45-0.34 (m, 2H).

Step C| 2-Cyclepropyl-2-cyclopropylamino-ethanol

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 20% KOH (10 mL) and extracted with DCM. The combined organic extracts were
dried over Na,SO, 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-ethane! (73 mg) as a colorless oil. MS (ESI): 142.2 (MH").
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Examples 67 and 68:
3,4-Dicyclopropy1-11(Z)-5-hydroxy-adamantan-2-yllimidazolidin-2-one
and 3,4-Dicyclopropyl-H(E)-5-hydroxy-adamantan-2-yllimidazolidin-2-one

Wty II25Gclopropyh-2-cyclopropyiamino-ethylamino 5 adaaHERHeH060667

This material was obtained in analogy toggxample 60, step A] from
1,NI-dicyclopropytethane-1,2-diamine (165 mg, obtained in example 66,
step A)) and 5-hydroxy-2- adamantanone (165 mg) by treatment with
sodium borohydride (49 mg) as a mixture of two diastereomers as a
cateriess gunrr{238:019)- MS (S 2918 A Ml b3 QB P 3-(2-irifiuoromethyl-
%Dtilggglopropyl-l-l(Z)-S-hydroxy-adamantan-z-yll-
imidazolidin-2-one and
-Dicyclopropyt-1-1(E)-5-h jroxy-adama tan-2-yl]-, imidazolidin-2-on
R AR B S R Tonap-2
@@p&@l@gmo—ethwd {73 mg) and 2-trifluoromethylphenylisocyanate (85 mg) as a
cydtojeopyl{225ycigphrdsylBininazethyldiino)-adamantan-1-ol (234 mg) by
treatment with 1,1-carbonyldiimidazole (131 mg). The crude products of
this reaction were separated by flash chromatography using a gradient of
0 to 4 % methanol in ethyl acetate to give 3,4-
iyoigpropyl-1-1(2)-5-hygrexysasamentansaniinisarolidinsone (4 oiidin 2-
mg), MS (El): 316.3 (Mt) as the less polar component and @V
,4-dicyclopropy1-1-1(E)-5-hydroxy- 20
amantan-2-yll-imidazolidin-2-one (50 mg), MS (EIl): 316.3 (Mt) as the
3’!%%)"3%‘&‘#:3%% %IHF(? B B%st%@{a &§3 step Cji from gwcyciopl‘opyi-i-(i_
AyOyeipropyhidRE)yS=thydirdx {2 dddmaierantizyy phetum ethwdimitfaxglidinsRegment
neBRdH-GY o oRytdd 1(2)-Brblydiaxy rademamtan J1drirmMethyid%s a colorless
'E”l'g%% INASOREIREA 5 (my*
Ai( /Z)-Zf’-(Z-Ar%ino?z-cyclépropgll-propylamino)-adamantan-l-ol This
material was obtained in analogy to example 60, step A] from
2-cyclopropyl-propanel,2-diamine (330 mg, obtained in example 65, step
A]) and 5-hydroxy-2-adarpantanong (@20 mg) by treatment with_sodium
ORGP Ada (95 ma) S S FIRRLFS or Ui 90 AR IBEArRA e B CBfeee 2-one
oil (386 mg). MS (ES1): 265.3(MEr). WO o
St08)d46758PCT/EPRBOTIORTREY LigpwSte-93yRits clopropyl- | - [(E)
-5- hydroxy-a damantan-4-meth yl- irnidazolidin-2-one and
A TyeiepEopyIetion of 2-amino-2-cyclopropyl-propionirile (CAS 37024-73-0, 760 mg )
(2 )xEeydrpsynadamantaiaLdyidhbdqmethylintidazabitin2000en 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; SOy and evaporated.
The residue was briefly dried in vacuo and then used without further purification. Light
vellow oil (333 mg). "H-NMR (8, CDCls): 2.64 (d, J=12.6 Hz, 1H), 2.57 {d, J=12.9, LH),

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} NL—Adamantan—z-yi—il—cydopropy}~pmpane— 1,2-diamine
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These materials were obtained in analogy to example 60, step Bl from
(E/Z2)-4-( 2-amino- 5 2-cyclopropyl-propylamino)-adamantan-1-ol (383 mg)
by treatment with 1,1- carbonykliimidazole (235 mg), The crude products

WEE 1i8/¢éélon were separated by flash chromatography usifif @/gradtiansesc?

of 0 to 5% methanol in ethyl acetate to gie 4- cyclopropyl-1.-
|(Z2)-5-hydroxy-adamantan-2-yll -4-methyl-imidazolidin-2-one (138 mg),

MBi{EN @90 . 8ai\bitie)raesl ﬂnmi@ﬁ@gp@@mmpmmwﬁnﬂ #reyclopiopyhlaione (175
(RrPaudroxyRdaspaniabsndird methvdmisg zolidin-2-1(A68 Meln NED:

%%. -) as. fhe more,polar compagnent. 4- y1§1] pyl -1- ( E) -5-h ydro
AR 0 5t ST PG oS LE b Slbldeted to
preparative HPLC (Chiralpack All, 20% DOH in heptane) to separate 15
enantiomers. This procedure gave
(5)-4-cyclopropyl-1-1(E)-5-hydroxy-adamantan-2-y1]-
A yl-imidazolidin-2- qimé)yhﬁ(fyd0p1‘0pyi~4—methy1~imidazolidin-2—0116
(12)-4-cyclopropy1-1-[(E)-5-hydroxyadamantan-2-y11-4-methyl-imidazolidi
n‘brome sl wag atseluteccolifigucationsplentativehaseignad)a@onantan-2-yi-2-
Examplepyl-propane-i ,Z—dian;]ine (151 mg) by treatment with (cja:fbonaylldiimidazole {99
71:4-Cy¢ - -5:hy Xyr-agl n-2-A-3,4-dimethyl-
.ﬁ?ﬁé‘%ﬁﬁ%}%ﬁgJ‘rlr%@ﬁ%té%m}gg%%g%@ in analogy to example 23
from 4-cyclopropyl-1-[(E)-5-
hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one (60 mg, obtained in

xam Je 69/70) with the following modification: 2.5 equivalents of sodium
TR 3306 i minera SETORIGS th A PR WL REABEAIER, 2 o
followed by alkylation with iodomethane (32 mg). 4-Cyclopropyl-1-E

ESB52y droxy-adamahin 2t spacairhethynsnlid=dismiie-2-one was

obtained as a white solid (51 mg). MS (EST): 305.2 (Mbl+). Example
TrdorsatdAPzopaspprajtaitiiletHROimig akdiivied 2aomerBplSiépstep A)) was
Afltédiaiaatiash2tylsaibamoyi)didedimatiyi-pranbi wadBamie agidne) in
tﬁﬁ'fgu}trxjoeeﬁtzﬁﬁp\/y% 2&9}%‘9}4 %@%@&Eéﬁﬁ%@% %Qggg%bh 9 is-mgl[%i)l/ _}?‘é‘?ﬁ[‘?zjliqui{i

yas obtained in anajogy to example 62, step A] from BOC-a-me

VAR 36 3 AHCPS TR b AR 560 Ik 6y #ement with

HOBT (350 mg) and DCC (561 mg) as a colorless solid (455 mg). MS

(HI): 365.4 (MI-r). 5 Step
B]N-Adamantan-214-2-amino-2,3-dimethyl-butyramide This material was
SBRBEd in analogy td'exalwpr 6o 2tpl13]-How Pr(enidratiateni 2-diamine
ylcarbamoyO0-1,2-dimethyl-propyl1-carbamic acid tert-butyl ester (410 mg)

BYr iy s rectweitty lEA(DI8 6rinlog psocoloriebssglasy (162 ong) , MSESHpropyl-
3@@%(%&&@1}%@@{) mg) and 2-adamantanone (100 mg) by treatment with sodium

: (100 m
gg,’}'&@g?}ﬁ%a@?ﬁ){g ) sl é%ig’ﬁg%f%l%‘b«%lf&%?ﬂ%?h%é? I.%QESI}: 275.4 (MH").

Step CJ 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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This material was obtained in analgy to example 62, step C] from
N-adamantan-2-yl-2- amino-2,3-dimethyl-butyramide (162 mg) by
reduction with borane-THF-complex (3.4 mL) as a colorless glass (64 mg).

WSS 72851.4 (MW). 15 Step PCT/EP2007/060667

DI1-Adamantan-2-y1-4-isopropyl-4-methykimidazolidin-2-one This
material was obtained in analogy to example 60, step In from
Nscapharianztyit: 2, 34 Digttipbuiahe-1 2 didminex6 ddmg) iy dreatment
withad-Licarhonyldiipidazole (A3ipdhas £oleness Rld (43 Meh MS: 1) -

(1ES é%?ﬁ].%ﬂ\/ll?). 20 Examples 73 and 74:
17E2y8: §/%r”oﬁ??—%damantan-2-y11-4-isopropyl-3-methylimidazolidin-2-on
e and

TIE)5-hydroxy-adarEAtai- Cr A 4B Epy <3 IRBIRYHIRS ofi i 2de -
StepAlBN2-Dimethyl-butane-1,2-diam ne
3-Methyl-2-(methylamino)-butanenitrile (1.2 g, CAS 60727-35-7,

Tiétisahetiran 56§16} 26 R523:A63112000) pasorecyceifwith 1,N'-dicyclopropyl-

diisohutylalyminimiysdridetZ00hin tolusne) A 2 il ps.dascribedin. o

example 65, step A] to give the desired material . )
O G 1 0oL e o AORE BP9 i) thaemiseare of
WaR disedronitheitepanficetion svs (B8Imgrbd S pray): P12 2NNMH) ). WO
20081046758PCT/EP2007/060667 - 91 - Step
B](E/Z)-4-(3-N4ethyl-2-methylamino-butylaio)-adarnantan-l-ol This

material was obtained in analogy to example 60, step A] from
3i2Rlimethyl-butaned, 2+dliamitne (#E61 M) afthydroxy-adamantan-2-vyi] -

¥ e 1oL I 2 - el Inqy a it -yl|-
I L) D S AR BN MR
il s Bons

Z)-5-hydroxy-adamantan-2-yll-4-isopropyl-3-methyl- itnidazolidin-2-one

Hgse materials were obtained ih analogy to example 60; step B from (E/Z)-4-(2-
J(Epp-ydroxydeamaman2-¢iiidrsopiopidad:mathidinidae oligins2seasnent
Thess matedalaaweirebtained inanalogy-taexample 80steRBE8iOMere separated
R e e e AN e L L2 B i 5.0
tréatment with 13- Eafbon}ﬂéllﬁnl azole 815 mg). e crude pVoauc Sof 81V
HITFORE08H Wel separdiel iarman hrdratbadisridisidaciaaieat of S (ED:
0 11613{%*meﬁthmlbrlsi;rpeW(ao;ptaielt@gdi\ﬁe4~c(i@r):~}5_§>ﬁﬁ>yl— 1- [(_ E}-5-hydroxy-
Bxgﬁ%ﬁaqa;maﬁlm%u&&a@%%r@l@x%g?:mtbyb!r@ Qa7 oligiN; 2100678 olar
m%}l\/}%ﬂEl): 292.3 (N4'), as the less polar component and |
-C[? -g-hy roxy-adamantan-2-y1]-4- isopropyl-3-methyl-imidazolidin-2-one
(321 mg), MS (Ed): 292.3 (Mt), as the more polar component. 20 Example
75:1 -Adaman tan-2-y1-3,4-dicyclopropyl-4-methyl-imidazolidin-2- one
Step Al]Z-C clo ropyl-2-cycloprop?/larnino-pro ionitrile
Examples 69 and 7¢: ~ 4-Cyclopropyl-1-[(E)-5-hydrexy-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} (B/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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This material was obtained in analogy to example 64, step A] from
cyclopropylmethylketone (9.84 mL), cyclopropylamine (3.7 mL) and
trimetyls ylcyanide 25 (13.2 mn as a light yellow oil (7.45 g). MS (ESI):

WIBH@® M), Step 13]2,N2-Dicyclopropyt-propane-1,2-diamine Vo0 7/660667

material was obtained in analogy to exarggle 65, step A] from
2-cyclopropyl-2- cyclopropylamino-propionitrile (1.0 g) by reduction with

diitsptmtylalum|n|umhyﬂﬂ@eioWQJ?IODPP{1@45«711@%5’&?/&:82@@?@(@@@@74 =r9ethyl-
J r I -
e AR gty o
ﬂ%’é ?ﬂ?\ll Adarnanta 2-y1-2,N2-dicyclopropyl-propane-1,2-diai

5 This material was obtained in analogy to example 60, step Al from

S RS TR FOpR PO 1R eRl RIS CXAT R Rt R B dEpratARbAL 2-amino-
(93 yrig) hypréghuctivieraniomatibmadithrsodili b donehydriden(3Emg)as a -

@k‘%@%?ﬁiﬁi 1(&%@@3M§§§E§Q cARR A Q oﬁﬁﬁ reaction were SepAK ated by flash
1 Adamant icycl §¥ -4- me I-jmid I|d|n- -one’ 10

This M R0 Was OBtamed i sl ) %i& B0°'8H Gcé i 18w Vieta
ffo@ﬁpm'o%}de}n{éﬁiahlwmméameyémp}dblyrlpmxﬂeﬂdemzQ«sméphmé AXE5 138 mg)
e () xresdment Withilellegarblanyktiimidazole &mcmw;ﬁﬁ;gmlwl eﬁﬁ,@h{aloxy-

AR ES T %%ﬁe’ﬁa@l\/‘thazoﬁéﬁ{ﬁp'?%%%%l?dggzﬁ IVOPIOPY it e more

adamantan-2-yll-4,4-dimeth
%{chgﬁ?gﬁgﬁ 1(E)-5-hydroxy-adamantan-2-yll-4,4-dimethylimidazolidin-
2-one Step A]2-(Cyclopropylamino)-2-methyl-propanenitrile This material
was obtained in analogy to example 64, step A] from acetone (7.73 mL,
20 cyclopropyl amine (3 g) and trimethylsilylcyanide (13.2 mL) as a light
yeflonaiyaicr (2.5 @) - HHNMR(COpTasyn223y{ind-1ith 9l 08 iZoHdimM P09 1.5 )
(S2.64dhiE:EA (0np 2P AdLHRL 2L SRk AD, 20% EtOH in heptane) to separate

%M&GQ{ %Il%pﬁ%i’sy }171&35'3‘?1%%] 9&‘%@?’4 c]%ﬂjﬁjg} NE | -E matc?rg%yw 1113&15? -2-vl}-

o ta| In a tQ exa 5, step amino

91 cg\éﬂ%%y Fe({;ied:g‘)ym}g @a&éﬁgnWYﬁlo}vxo;)yl— - 5 hydroxy-
dﬁ@@b@ﬁﬁl@r@ﬂh&;mﬁ%ﬂn@@@%@mﬁ@@nép%nghLE)basl atd:lghn&gﬂmnmns
ligig it eAO-meghHAat was used as crude material without further
purification. 1H-NMR (CDC13): 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).

Example 71: 4-Cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yi}-3,4-dimethyl-
imidazolidin-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-dimethyi-propyl]-carbamic
acid tert-butyl ester
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WO 2008/046758PCT/EP2007/060667 - 93 - Step
CI(E/Z)-4-(2-Cyclopropylamino-2-methyl-propylan no)- adamantan- | -ol
This material was obtained in analogy to example 60, step Al from

W2 @HFR8pyl-2- 5 methyl-propane-1,2-diamine (498 mg) ad T/EP2007/660667

5-hydroxy-2-adamantanone (430 mg) hyggductive animation with sodium
borohydride (127 mg) as a mixture of diastereomers as tight yellow gum

(BER M@erMSWESR:2E9 3 @H@é@rmeﬁlﬂ%@%qgh?{ﬂ@ygﬁﬂﬂ' 3O€-c-m ethyl-(D/L)-
){éfmﬁ%yﬁ %@c??t%}%%%%ﬁ%ﬁ&%@%w |ﬁ|1g I%?‘fztgel:-a Men Ow%ﬁ)%%qd(?ﬁ(} mg)

3-Cyclopropyl-1-
[@és@ﬂ Tl RRAIS5y A9 1A Ald et ASriEa e b (HE -
(E/Z)-4-(2-Cyclopropylamino-2-methyl-propylamino)-adamantan-1-01 (420
mg) was dissolved in DCM (16 inL) and cooled to OC by means of an ice
bath. To this solution was added a solution of triethyl amine (0.47 mL) in
[SEMEB niL) drop by drfepdArsolatioh df21Brbise(tEidhiorenhetHyl)scanbidaate
(166 mg) in DCM (8 mL) was added dropwise and the mixture was
Allowed toi stiwio o B imidutes ali@yCoand then &t Kepwarright: Théamantan-2-
raRGlRmpINIYre WaS SXir Vithy MELR; ash hhrin | &l ime
i p e L
flash ¢ ro@a?o]are?p Syc ?g%%%eﬁt%% (I\il%l%ﬂ# ¢ 5@&6@35 616 /o§° to give
3-cyclopropyl-1-1 (Z)-5-hydroxy-adamantan-2- 20
y1]-4,4-dimethyl-imidazolidin-2-one (79 mg, light yellow solid, MS (ESI ):
305.2 (ME-1)) and ] _ _
3ty &topropy1-1-1(E)B-Hydroapaaanihdariingihyl A uinisthi-ihidéolidin
-2-one (172 mg, colorless foam, MS (ESI): 305.2 (MH' Example
s nelardmianctyingl oy etopp py kgt dintethybinait fpolidipe 2 BBnome 2 -yl-2-
StepAN-Adamantany2haiN2-cyrlaprepy RN @R @ah 2 THIBRIRG lex (3.4
Fhis é@%t?&f&lm%i%%ﬁﬁo'ﬂ ﬁf%‘z‘l%%¥ %E%ﬁ%&fgeo’ step A] from

| thyl- -1,2-diamine

N2-cyclopropyl1-2- me propane 0 mg, obtained in
example 76/77, step B)) and 2- 30 adamantanone (70 mg) by reductive
amination with sodium borohydride (23 mg) as a white solid (82 mg). MS

gESIBJ263.4AMH?. WO _20081046758PCT1EP20071060667
fep 1-Adantantan-2-yl-4-isopropyl-4-methvl-imidazolidin-2-one

This material was obtained in analogy to example 60, step B] from N'-adamantan-2-y]-2,3-

dimethyl-butane-1,2-diamine {64 mg) by treatment with 1,1-carbonyldiimidazole (42 mg)
as colorless solid (43 mg). MS (ESI): 277.3 (MH").

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-Z-one
Stép Al 3N 2~Din'1@thyl-b11tane— 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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- 94 - Step B]-Adamantari-2-y1-3-cyclopropy1-4,4-dimethyl -

imidazolidin-2-one This material was obtained in analogy to example

76/77, step DJ from
WRZg4HEMan-2-yIN2-cycloprom4-2-methyl-propane-1,2-dia®iHgERaomgpos 7

by treatment with triethyl amine 5 (63 mg)4and

bis-(trichloromethy)-carbonate (30 nig) as a white solid (61 mg). MS (PSI):

289.1 (MH*). Examples 79 and 80:

3,4-Dicyclopropy1-1-[(Z)-5-hydroxy-adamantan-2-y1]-4-methylimidazolidin

-2rgne) and 3,4-Dicyclopropyl{diiethyl-2-methylamino-butylamine)-adamantan-1-ol

E)-5-hydroxy-adamantan-2-y11-4-methyl10 imidazolidin-2-one Step

ARRRGYSIaRDRY- 813%%'&:9@@3{!%131@0%%5%‘1&'%GTQﬂ&m?tﬁBﬂl YRS, 91"?1'&%@?9131.: tane-
17 nplogy e examplc 04, Siop Al Tom scecySlopapens (o84 Miie ypination
propy ime c ani fg
y@ﬂ%\ﬁpéwm @wh“:érmimﬁ k@@@l%)lléweklw fmn@lzci ((§7901ng HY1L(B9(k,267.3
3HEI0199 (M, 15 1H), 0.66-0.54 (m, 6H), 0.45 (m, 2H). Step
B]2,N2-Dicyclopropyl-propane- 1 ,2-diamine This material was obtained in
analogy to example 65, step A] from 2-cyclopropyl-2-
cyclopropylamino-propionitrile (3.0 g) by reduction with

@ié @qty'a'uminiumhxdr'@@ 8@(%%:%&94%%@3 21%} ?I%}Ughmé&%

R G S S RS
eREzpEp-E9sopropy1-2- cyclopropylamlno propylamino)-

adamantan-I-ol 25 This material was obtained in analogy to example 60,
StepsApironn2, Na-didyeloptopylprogane ek 2agiamin et 86 mgh & )-4-(3-methyl-
5- hy@mmﬁnadmamﬁﬂ@mdé%ma) Dyireguclive gmipatiomwitspdium
?8!19& nﬁ?ﬂ%g (E&gg%f %%nﬁteu_{% I% Etecrtes% R Rdise lx?fgl%sssé}%!died by flash
5 Ug}@&tggfg@lﬁcrpymgj@%&m&ﬁo g5 methanol in ethyl acetate to give 1-{(Z)-5-
hydroxy-adamantan-2-yl]-4-isopropyl-3-methyl-imidazolidin-2-one (268 mg), MS (EI):
292.3 (M"), as the less polar component and 1-[(E)-5-hydroxy-adamantan-2-yl]-4-
isopropyl-3-methyl-imidazolidin-2-one (321 mg), MS (EI}: 292.3 (M), as the more polar
component.

Exampie 75: 1-Adamantan-2-yl-3,4-dicyclopropyl-4-methyl-imidazolidin-2-
one
Step A] 2-Cydopropyl-2~cyclopropyvlamino-propionitrile

This material was obtained in analogy to example 64, step A] from
cyclopropylmethylketone (9.84 mL), cyclopropylamine (3.7 mL) and trimetylsilylcyanide
(13.2mL) as a light vellow 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 diiscbutylaluminiumhydride
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Step
DI3,4-Dicyclopropyl-1-1(Z)-5-hydroxy-adamantan-2-y11-4-methyl-inaidazo
lidin- 2-one and 3,4-Dicyclopropy1-1-

WOEYB9dx-y-adamantan-2-y1]-4-methyl-imidazolidin2-one*F hEFa007/060667

materials were obtained in analogy to exggnple 76/77 from
(E/Z)-4-(2-cyclopropyl- 5 2-cyclopropylamino-propylamino)-adamantan-I-ol
@9 ormyiobyetre atfiemt withadelbytssriié i(0L 28zmfjeanbromatography (ethyl
bistrichioronathydrcarbonaie (9 2mgk 40 give. 3 A dicyclopropyl-1-
[(Z2)-5-hydroxmadamantan-2-yl ]-4-methyl-imidazolidin-2-one (38 mg,
colorless gum, MS (ES!): 331.3 (MH")) and 3,4-dicyclopropy1-1-
(E)-5-hydroxyadamantan-2-y11-4-methyLimidazolidin-2-one (90 mg,

rless gum, MS (ESQI): R ) I 1 1A A
3-% )&-)g-hydroxy-adarﬁarﬁ?&ﬁ&ﬁ@{%l}g%ﬁ@%%fﬁﬁézﬁgﬂq %l})enle’zaﬁl e

4{(E)-5-hydroxy-adamantan-2:y1l-1,3-diaza-spirgl4.4lnonan-2-one Step
R R o o A S et ARy
4’98%%1@‘}ﬁ)d\ﬁﬁ?%f’o(té‘#r{)é’dgg@@é}raiﬁ@%%?ﬁﬁ?e( BB mgepyApductive amination with
aminosdyslopehide étarbgnitrite-tloBagys GAS UBBI0-B15 7) by reduttiviFwith
diisobutylaluminiumhydride (20% in toluene, 48.4 mL) as a colorless liquid
(417 mgq) after purification by flash chromatography (ethyl
acetate/MeOli/NH4OH 1:1:0.1). 'H-NMR (CDCW: 2.64 (s, 2H); 1.83-1.70
@prH (2 Q‘Eﬁa%‘x%ﬂaxﬁi%))B,1{--%9(:\1@ﬁ%}@@yﬁﬁl}n@@lﬁlﬁﬁi@ﬁa@ﬁ‘ht((ne

y -

-Amino-cyclopentylmethyl)-aminol-adamantan-I-ol This material was

%ﬁ@iﬁﬁ%ﬁhﬂ%%%iﬂe%ﬁ@ﬂi%b SRR lyg&ts‘tep B] in low yield from N'-

1-aminomethylcyclopentylamine (417 mg) an _ .

SRR 3 2o HEHORE b ALY D5 0 S Wik B .1
seretydridaitpzgled g assa snbednidesst eliddtereomdis (E51a: GolorévE 5.

solid (663 mg). MS (ES!): 365.3 (M1-14). Step C]3-
[(2)-5-hydroxy-adamantan-2-y1]-1,3-diaza-spirol4.41nonan-2- one and 3-
[(E)-5-hydroxy-adamantan-2-0]-1,3-diaza-spiro[4.4]Jnonan-2-one  These
mateiéls Wanelottained yrlapadpgy 1d @3asvipleré@i/ddbenn (i2)-A)14,4-dimethyl-
419} .L - - FRIING!raghas 44l ) -4,4-dimethvl-
CLRITIBE3Y @yslpeosmn@}m%g@m BW% A4839.mg zbgg 4d-dimethyl

treatment with triethylamine 008/046758PCT/EP2007/0606
(067 1%11%% YiS-(trichloromethy1)-carbonate (262 mg) to give
3-[7)-5-hydrox-yadamantan-2-yll-1,3-diaza-spirol4.4lnonan-2-one (138
mg, colorless glass, MS (ES1): 2913 (M1-1+)) and
3-[(E)-5-hydroxy-adamantan-2-y1]-1,3-diaza-spirol4.4]Jnonan-2-one (190
frigP édlorless glass, M$GESH aglaniom: Jmethyl-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).
TI-NMR (CDCls): 2.3 (m, 1H), 2.05 (s, br, 1H), 1.49 (s, 6H), 0.58 (m, 2H), 0.41 (m, 2H).

Step Bj 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 yeliow liquid {640 mg) that was used as crude material without
further purification. "H-NMR (CDCls): 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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5 Examples 83 and 84:
4,4-Dicyclopropyl-14(Z)-5-hydroxy-adamantan-2-yliimidazolidin-2-one
and 4,4-Dicyclopropy1-1-1(E)-5-hydroxy-adamantan-2-y11-

WiiteZddiS-2-one Step Ala-Amino-a-cyclopropyl-cyclopropafeaEaryilecess7

10 This known material (CAS 752922-4®@)-was obtained in low yield by
Strecker synthesis: NI-14C1 (695 mg) was dissolved in 25% aq. NH4OH
(3.5 mL) and then a solution of dicyclopropylicetone in MeOH (3.5 mL) was
added. To the clear solution was then added KCN (426 mg) in three
Portidhis and the resultiiig rdixttn@yulasraliplwedrio Stinaliel-pightidhec)-
mixture was ¢poled and poured into DCM and water that was saturated
with Naa 15 The organic layer was separated, washed with brine, dried

QvBL M%ﬁgﬂm%@m&%@}%ﬂ;ﬁf r&&%@g@ﬁ %@gmﬁﬁo&ﬁaﬁh%g?cﬁg%hgpyl -

aceate/heptane 1:1) to give starting keton

A5 é“é’%’;ﬂﬁobro%ﬁi”d%lb‘}ﬁ% é&é&&wwm@dma%%ﬁarﬁﬂ%mg&by
o NVIR (GO OB sorBis, ey dnirdd 71 hn2ii)s 2.60xton e dijistereomers as
206tem1d3] kukrDcyclapropy-athanerd. 2¢«diamine This material was

obtained according to example 65, step A]
a-amino-a-cyclopropylcyclopropaneacetonitrile (266 mg) by reduction with
diisobutylaluminiumhydride (20% in toluene, 8.1 mL) as a colorless

ac tatellllii/lc(a%OH/I% T{Nti\/lgt %@W%&E %é%)zs 6}20 rq&é'n % %eel}sy ljmidazolidin-
S99 47RAEY aﬁacmtspﬂ %1 (H; azﬁy A SRRy Sfefy dimethy] X dazolidin.

C{BEZ)-4-(2-Amino-2,2-dicyclopropyl-ethylamino)-adamantan- | -ol This
material was obtained in analogy to example 60, step Al from

1 ieyClopropylsihgnerh @ diaming- (105 ag)anchdamantan- 1 -ol (420 mg) was
élW@&‘Yﬂ%@%@%ﬂ% 01@1%[ (SR 1Ghky %@Vﬁs%q ﬁm@q}ﬁm WL is solution was
Sgge 756l }2? d))?é f\)/%gleé@ é(?%x'}ﬂiﬂaggl’as g ';‘le‘ig %S %1%%0}!; ?glsution of
W}Ep@bgqm@g@m1®pﬂgfé\@ (8 mL) was added dropwise and the
Mﬂtﬁ@&&&iﬂp@@yﬂo 3l 29 Shyslrarysadan@riantdry Heimidazoelidim 2 -0nereaction
Mtﬂ?é\%&ggpﬁf%’%&ﬁ 1(@ ?f@y Q&‘P@ﬂé&%ﬂ‘%ﬂ% r!i%e)ﬂ]bvel Na; 50, and

-imidazolidin-2-one l(]&se materials were obtained in analogy t6 example

SEIRI MBS APl RIRG %‘H‘E%EBPQEC{/P&M’&H}HB}‘%%@%H’ adient
ofegeChinisyyatiient withricthyivariing(OpteppLl) HAQ-5-hydroxy-adamantan-2-
bis-{tnichieramethycarbonate {4 87mgk10igive-d d-disyelapsametr3de)- (MHY)

and 3-cyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyi-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 sedium borohydride (23 mg) as a
white solid (82 mg). MS (ESI): 263.4 (MH").
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5-hydroxy-adamantan-2-yll -4-methyl-imidazolidin-2-one (35 mg, colorless
glass, MS (ESI): 317.2 (Mbr)) and
3,4-dicyclopropyl-1-1(E)-5-hydrory-adamantan-2-y11-4-methylimidazolidi

WRXGHEEZP mg, colorless glass, MS (ESI): 3t 7.2 (M H)). BotH R Taens67

were 10 slightly contaminated with the otler diastereomer. Example 85:3-
(E)-5-hydrory-adamantan-2-ylr-I-methyl-1,3-diaza- Spiro [4.4]nonan-2-one
This material was obtained in analogy to example 71 from

3-[(E)-5-hydroxy-adamantan2-yl]-1,3-diaza-spiro[4.4]nonan-2-one (50-mg,

Ghtaifieéd in example 8182 teatrybat witl segidm, ynider (55 dazolidin-2-one

mineral oil, 19 mg) and iodomethane (24 mg) as a colorless solid (25 mg).

WIS {BS13063 (MEhkdExampie,86. dtyslepepy koD from N'-adamantan-2-yl-

Eﬁgﬁ;@%@@%@%@?&?@yi.?zf‘ai?!{mﬁ%‘%% 20 %%8%%9 E?{@@%%%J Q1 amine

A{?éy‘&}&}o?aB;}iﬁ%ié%%}ﬁ?ﬂl&%ﬁ“&%?féﬁ%aﬁ&%l Asa white selid (61 mg}. MS (ESI):

AfHyldthidazolidin-2-one is treated with sodium hydride and more than 1

equivalent of iodomethane as described in example 71 (corresponding to

the N,0-di-methylated product). MS (ESL): 319.3 (MH+). 25 Example

87:3-Ethyl-I -I(E)-5-hydroxy-adamantan-2-yl1-4,4-dimethyl-

Lm;i@kammé&@raazThiﬁa;n;r,at@H@pﬂgﬁ@f@tﬁdmg@w%ﬁw&%\ﬁ&%ﬁ@%@%ﬁh-methylu
-[(E)-5= 0 ntan2-y1lr4,4-di -imidazolidin-2-an

B S RS TS ¥t ety

éﬁﬁ‘@ﬁ?ﬁ%&&ifﬁﬁﬁ?ﬁn silica gel using a gradient of 0 to 5% MeOH in ethyl
WO 2008/046758PCT/EP2007/060667 - 98 - acetate as the etuent) by

afkyldtlon with iodoetRafeclerong)-idrdopresslicaing-soenionibijidride (41

mg, 55% in mineral oil) in DMF (6 ml).
FiEshyatari{Eyas dydioxy acamanram- 2yl 44dimettal frimidazolidnlepomane
exgasoltajtedasa saladess sAlif468:makMBIEShI &3 B4AMBI s light
FRRMPIR BA 32Ut pRe By RE) Ay Xy adamantans2iilid A s 6 99 (m,

1H), 0.66-0.54 (m, 6H), 0.45 (m, 2H).

Step B] 2,N’-Dicyclopropyl-propane-1,2-diamine

This material was obtained in analogy to example 65, step A] from 2-cyclopropyl-2-
cyclopropylamine-propionitrile (3.0 g) by reduction with diisobutylaluminiumhydride
(20% in toluene, 82.6 mL) as a light yellow oil (1.01 g) after purification by flash
chromatography (ethyl acetate/ MeQOH/NH,OH 1:1:0.1). MS (ESI): 155.2 (MH").

Step CJ (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 borohvdride {148 mg} as a mixture of diastereomers as a colorless
oil {572 mg). MS (ESI): 305.3 (MH"}.
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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 fig, obtained in example 61,

WIEUSS1HEP3L.0 purified by flash chromatography on silica gel BEFERR67/060667

gradient of 0 to 5% MeOH in ethyl acetatgsas the &Aleut) by alkylation with
1-bromo-2-fluoroethane (50 mg) in the presence of sodium hydride (41
Figp 5% indrhifeeatloitymyb M [FZ06 51y d8e(@-Rilionensthyl) i - KB ¥ thyl-imidazolidin-

S-hydroxy pbamat@nop-t.Adimelivlimidazeliting 0ne WasaRiaiRgghzolidin-
gs ajcolorless oil (20 mg). MS (ESI): 311.3 (MF1"). 15 Example
91

-[(E)-5-Hydroxy-adamantan-2-ylI-3,4,4-trimethyl-imidazolidin- 2-one
is material was obtained in an to exampl . _
T e AR TR A AR T Sk (B lgrron-
8&&4?@69@%@@#11st@‘@ryl@)lmﬁnaém%%umrfieaf t9flasls )i oirrarograpfiy
aficsilicagab usingy m@raﬂeﬁglemm%M@ﬁHdﬁs@Wt@@at@tg)aa thee 3,4-

:‘.:; ?éz@lk)"?\g V‘ﬂ%@%ﬁg&‘ﬁmgﬂﬁﬁ gglgzl k%éﬁ%}%%?&%ﬁ(ﬁﬁ?z‘?g%mzxs mg,
i

Mggy%?d %féﬂér&nﬂ:%z i 0’%@2&? WRHI&Q% i heding -

aﬁmétméﬁa/k}eflwt@dhdn@&mb&l%c(M%Zﬂg 2ol MIT QBTEXABIBS: 331.3
90rach 91
11(Z)-5-Hydroxy-adamantan-2-y11-4-isopropyl-4-methylimidazolidin-2-on

e and

1-I(E)-5-hydroxy-adamantan-2-y11-4-isopropyl-4- methylimidazolidin -2-0n

%;éﬁﬁ IAE/A)ee2-Ad 'cg%fl%%m Q&AI«M% damanian: 51 me%%g:mnan 2

2008 46{@( PCT/éI% 060667 - 99 ma erlal was ob

SRAIBY t6' Exarprs 6o e R Ko (42, apirol4-4Inonan-2-one
dimethyl-butane-1,2-diamine (CAS 157663-74-6, 1.81 g) and

§tﬁ“}/é‘ﬂoxy 2- adamanthﬁé’ﬁ‘é“(@@@)iwa@&i%ﬂ%‘%ﬁﬂnatlon as a colorless
semisolid (2.71 g). MS (ESL): 267.3 (MH+). 5 Step 13]1-

[TR3s sappy et oRgiatibitanta 2 0/ PF =4 iviop edpymetl pysthyininticaaoiple 65, step Aj 1-
idifind-engd@nrdtanccarbonitrile (1.5 g, CAS 49830-37-7) by reduction with
adg@mgﬁwuaﬂ»g@@@é@omw 1ERPT ARy It ety imidazRiNn 20N o after

puuﬁcatmn by flash chromatography (ethyl acetate/MeOQR/NH,OH 1:1:0.1). 'H-NMR
(CDCls): 2.64 (s, 2H); 1.83-1.70 (m, >5H (2 CH, 3 NH, H,(Q)); 1.70-1.39 {m, 6H).

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 (ESt): 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-|( l-amino-
cyclopentylmethyl)-amino]-adamantan-1-ol (630 mg) by treatment with triethylamine
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These materials were obtained in analogy to example 76/77 from
(E/Z)-4-(2-amino-2,3- dimethyl-butylamino)-adamantan-I-ol (2.7 g) by
treatment with triethylamine (2.84 mL) 10and

WEHidiFeHGomethyl)-carbonate (1.12 g) to give, after separatféif Fip2007/660667

column chromatography, 1- [(Z)-5-hydrogg-adamantan-2-yl|
-4-isopropyl-4-methyl-imidazolidin2-one (910 mg, colorless glass, MS
(EOSTyn29 312 (METE) aneief(H)-5anyelratey-2ocamantagRey/f- [ (Z)-5-hydroxy-
ﬁb&ﬂm%}lb‘}dqﬂ etimlnlmtdﬁz@[m uh{%s@ﬁe;(m MGsGaloUeRTIHAsEMSS (ESI):

5
%%%4%)( ﬁ)(];% '% f:{tlg%}r %iilﬂlﬁa%tgn F}]yJ é % %1%21% iRy ol4.4]nonan-2-one
I%?&d%hﬂ%ﬁ "éﬁé Wﬁ@%é@%l%&é oYt éd in analogy to example 71

from
1-f(E)-5-hydroxy-adamantan2-A-4-isopropyl-4-methyl-imidazolidin-2-one
(200 mg, obtained in example 90/91) by 20 treatment with sodium hydride
Bsositentineral B, 43.M)aubiodpphéthahe (97 dng)yasdacatoaessysblid

(ﬂqﬁgdﬂﬂ}dﬁ'{@ G ki3 At Nl o ErRmPle] (£)-5- hydroxy-adamantan-2-yl]-
a%h ]%[gEn) -5-hydroxy-adamantan-2-y11-4-isopropy1-4-methyl-

|m| azo -oné 25 This material was obtained in analogy to example

71 fr
%rﬁydroxy adam AR A SBHS By R ARSI 2-0ne
(gOO mg, obtained in exam e 90/91) by treatment with sodium hydride

BT HHrB AT %Aﬁn?ﬁ Al aa et gy 3 By ioedegumhesis:
(Nﬁiﬁb}ié%&&@%} BDI3eMbI2)% WONIOGBID 467 58PQHAER200 0606671
dﬂe@@io;ﬁ&ﬁﬁl&lﬁn%lﬁm}i ( 3. 5 mL) was added. To the deal solution was then added

? . _@/ BFE E)Y%hBFglt% B '@ég (Nt a%%[ﬂap M2V ed [gSungver night.

-met azo one IS ma erial was o talne in analogy to

&“&ﬂﬂ%‘lﬂ‘f’fﬁrﬁo@eé ,agé HOEV%ﬁFBMM ?pd water that was saturated with NaCl

Slrydrgajicddamantanp2rytdd methil-imidazotidiniat oner (46,30 «abtainpstated.

example O Siafil.sepatatian dﬁh@c@ﬁ@m@@ﬁéﬁ Ry gy RJEH{PM;% R¥tone (713
0

treatment with sodlum h drld C(iy in mineral ail,. 1

gl and coamipd clo rop groganﬁ%tom)nmz (é] o) Saig légmlﬁas]ow oil.

lodomethane
ésldmﬁiéé rpd 19@(5, br; 2H), 1.17 {m, 2H), 1.60 (m, 8H).
-Cyclopropy1-3-{(Z2)-5-hydroxy-adarnantan-2-yll-1,3-diaza-

Step Bl 1,1-Dicyclopropyl-ethane-1,2-diamine

This material was obtained according to example 653, step A] a-amino-a-cyclopropyl-
cyclopropaneacetonitrile (266 mg) by reduction with diiscbutylaluminiumhydride (20% in
toluene, 8.1 mL) as a colorless semisolid (106 mg) after purification by flash
chromatography (ethyl acetate/MeOH/NFHLOH 1:1:0.1), "TH-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-o}

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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10 spirof 4.4] n onan-2-one and 1-Cyclopropyl-31
(E)-5-hydroxy-adamantan-2-yl1-1,3-diazaspiro[4.4]Jnonan-2-one Step Ail
-Cyclopropylainino-cyclopentanecarbonitrile  This material was obtained

Wi #5887t example 64, step Al from cyclopentanone (9.33FRE/EP2067/060667

cyclopropylamine (3.7 mL) and trimetylsiytcyanide (13.2 mL) as a

colorless oil (7.58 15 g). MS (EST): 151.3 (MH+). Step
B](1-Aminomethyl-cyclopentyl)-cyclopropyl-amine This material was

obtained in analogy to example 65, step A] from 1-cyclopropyfamino-
Grefogéntangetrbpriitpite(3-0-§)Dysregdationaditiantan-2-v1] -imidazolidin-2-one and
diisqbu lawm&;numfom ﬁy@@?(g_aaé%%%@y} 8e-0.0b) £33 colorless

liquid (1.24 mq) after silica gel chromatography (DCM/methanol/NHAOH

gfﬂrége]r)ra%%agﬁg;‘y gﬂﬁe I\{H-Qm%ggptg L@E{%ﬁ}e“%b{_ from (E/Zi)~4—(2—amino~2y2—

1-Amino-cyclopentylmethyl)-amino T-adamaritan- 1 This material was _
é@fé@%%%ﬁﬁ%ﬁ%&@xa ABIBTER!-de8p AT i INGHAL e pEwith triethylamine
afidoniethyil-byclop ey roybid proplytizteinés(556 mg)varidi-dicycopropyl-1-1(Z)-
Sﬂyamxy-ﬁadam@f@@qnmé&ﬂymmm igyzm@ag@r@@gg)@;ﬂ'\%wﬂh&@gﬂé& MS

I rle ass ma). : : +). ,
g%%%%ﬁg?g&%#?@%%ﬁg%&%%@fBf%tge%é& rexy~ :fc(iimant)a‘n -\Q{y }m4.«methy}_
EYIGRHEHY T-8NEA -5 Ry ity et ahnsinbdh {3:54) 41 B 0(ASH dpirepfh mgterials were
rbglaihy: @wneandtd Gyicldprofryt Bastereomer.
I(E)-5-hydroxy-adamantan-2-y11-1,3-diaza-spiro14.4 ] nonan2-one These
materials were obtained in analogy to example 76/77 from (E/Z)- 4-
[(2-amino- 5 cyclopentylmethyt)-amino]-adamantan-1-ol (570 mg) by
treatment with triethylamine Q223 fldiand istichiorpmethyl)cadenate
%%(131% @gi to rqii_}]/_ezwafteer separation by column chromatography,

-cyclop 88%/ -3-I&3-5-hydroxy-adamantan-z-yl1-1,3-diazaspiro[4.4]nona

-2-one (80 mg, colarless glass, MS (ESI): 331.4 (MH")) and 1-
R S R AP 3 A S podamantan-
Rofim->-one (18001 bAlgotaioless salianavish{ESH BEKANIHR)Y82) by treatment

with sodium hydride (55% in mineral oil, 19 mg) and iodomethane (24 mg) as a colorless
solid {25 mg). MS (ESI): 305.3 (M.

Example 86: 4-Cyclopropyl-1-{ (E}-5-methoxy-adamantan-2-yl]-3,4-dimethyl-
imidazolidin-2-one

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 (ESH: 319.3 (MH™).

Example 87: 3-Ethyl-1-[(E}-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-

imidazohdin-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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Examples 97 and 98:
7 Benzyl-3-[(Z)-5-hydrox-y-adamantan-2-y1]-1,3,7-triaza-
wo%{ 5]decan-2-one and

998738 (E)-5-hydroxy-adamantan-2-y1]-1,3, 7-triazaspirof& Bfda@eatees
one 15 Step A]3-Al nomethyl-1-benzyl-ggperidin-3-ylamine This material
was obtained in analogy to example 65, step Al from known
3<sminasiBerytpiperidindag arbdnitdec(cas (63308112429 plegd ) dfypodium
nedlsetion; witly, difse butylialeripibrahydiirles (2096 1E teluang F14. 2, fakd:as a

I ( 8 r
Ci%ﬂﬂ?%ég%?? 41@ d%@t@ﬁﬁﬁﬁ%ﬁlﬂ%ﬁl&? é?{?@ggsg(ggpwﬁg% ilS a ﬁ%[m‘lgsq solid (68

% é/%S AE3 é%?rﬁl%m%énzyl -piperidin-3-ylmethyl)-aminol- ad.aman This
material was obtained in analogy to example 60, step Al from

3-aminomethy1-1- benzyl-piperidin-3-ylamine (458 mg) and
5-hydroxy-2-adamantanone (300 mg) by 25 reductive amination with
KaBpdeB9 mg) as a edlbiéssroik(BA) Mgk M3 (ESTRY-8Fom(MED- ySdp-
SifrBeAzyd 8 LHJ:b-bydrox-y-adamantan-2-y1]-1,3,7-triaza-
spiro[4.5]decan-2-one and
ﬁﬁ@ﬁ?&%&ﬁ%ﬂ(}@ SHRYSEXN-B psan 24, %gntlnla- 7)fd1 oxy-adamantan-
?. i[445 ]c‘flme n- % V\{%m Oioone?ﬁqg m C(;I' /5151% 11 0606 omer
e’materals were obtaned in a ﬁo examplée TP S Z?
ayaisdhindlabserRoregEriin o3 ylhféwawa;ﬁﬁmé}aa@%\m%@éﬁ 1%Ms@6! in ethyl
mg)aldy 4y elatrieat with dhethytaming (Odtnb-Yandoethane (50 mg) in the presence
Qﬁsé&lﬂﬁblﬂ%ﬁ@%'hﬁf@ﬂ%ﬁ%q(ﬁl%%‘aﬂm 10 oV @étﬁn f%oei%fig& deth 1)-1-[(E)-
gi:%}c;{m chrgar?]at(])[{zqt g{ 92 Iﬁ/lki é}%{sz }c/}%d adarna%an- % :
AR S A A AR P LA RS Bt U ey colorles
ggg:@ (NED) PMARGESD: 311.3 (MH™).
7-benzyl-3-[(E)-5-hydroxy-adamantan-2-y1]-1,3,7-triaza-spiro[4.51decan-
2-one (207 mg, colorless glass, MS (ESI): 396.3 (Mit )). Example
99:7-Benzy1-3- [(E)-5-hydroxy-adamantan-2-y1]-1-methyl-1,3,7-
Example 89: 1-[(E)-5-Hydroxy-adamantan-2-y1]-3,4,4-trimethyl-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 (55 mg, obtained in example 61, (E)-isomer -
purified by flash chromatography on silica gel using a gradient of 0 to 5% MeQOH 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-Z-one

Step A (E/Z)-4-(2-Amino-2,3-dimethyl-butylamine)-adamantan-1-ol
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10triaza-spiro[4.5]decan-2-one This material was obtained in analogy to
example 71 from 7-benzyl-3-
(E)-5-hydroxyadamantan-2-y1]-1,3,7-triaza-spiro[4.5]decan-2-one (100

VRGO BAIREd in example 97/98) by treatment with sodium hy@GHEESBYL 60667

mineral oil, 17 mg) and iodomethane (36gmQ) as a colorless oil (67 mg).

MS (ES!): 410.3 (Mb). 15 Examples 100 and 101: I',3'-Dihydro-1-

(Z5 ngtinddywas ahtantanRayHbpirafimidagoticinetd 2 Tinlintlene} 202, 3-
aﬂﬁhethyi butane 1,2-diamine (CAS 157663-74-6, 1.81 g) and 5-hydroxy-2- adqmantanone

R By gtep N a2 ARG dazgloiness 240

2-ylinethyl)-amino]-adamantan-1-ol 20 This material was obtained in
analogy to example 60, step A] from known 2-amino-2,3- dihydro-
/H-indene-2-methanamine (CAS 144800-63-5, 324 mg) and 5-hydroxy-2-
aligirintanone (255 rgf by Tddvidie ARG Wit NEBMA 75 Thif) Gl
lightibrolwinf@anm¢ 400 M) IMSh(ESL)-370rdu(MWV)- 25 Stegpropyi-4-methyl-
bihidaRihyero-4:£Z2)-5-hydrox-y-adamantan-2-A-
spiro[imidazolidine-4,2'-[2H]indene]-2-one and

ln%sP}HXQYPﬁ'sf&@c%%%ﬂ{%yﬁigﬁm?g}tﬁg e2a ré%%’%‘gﬁzeé/%‘%f‘ 82,3
de eg-ﬁ These materials we tal In analogy to exa I2

t‘é{e TA(2- Hﬂgﬂi’dérﬁg Fnﬁtﬁw o V&J&éﬁﬁéﬂ}ﬁﬁf&ﬂaﬂ (2.84 mi)
(ﬂ%ﬁﬁdf‘@ﬁ@éﬁtﬁ@éﬁﬂhﬁﬁﬁhﬂmmﬂém 80¢h-4 xtenbyramdion by column
kis-ftricigrarmethyl) ﬂl}aﬁtlﬁ)ﬂﬁtﬁ(}(lﬂﬁlmﬁiﬂ glyﬁ,"@ﬂ&{ P68 [@1}9& ~1m}dazo idin-

%omg@%r% %B‘-‘r@fﬁ?@% gg%sgg %%3[%@?%95%% Amantan ey mantan-

08/046758PCT/

gp}’#éﬁﬁf&gﬁﬁ. ﬁé3$§ﬂY§2PPFﬁEH€Hé]1?%Wé@ (P58 Mg, Comlresslgradd SRS ): 292.2
1)339.1 (ME11) and I',3?-dihydro-

ItE) -5-hydroxy-adamantan-2-yli-spirolimidazolidine-4,2'- 12H]

indenel-2-one (221 mg, colorless glass, MS (ESO: 339.1 (MI-r)). 5

Example 102:I',3'-Dihydro-1-[(E)-5-hydroxy-adamantan-2-y11-3-methyl-

spiafpnidazolidine-4,2T(ER3- mwﬂﬁwma@am%ma@@,w obiingLhyl-

in.analogy: to,example 71 from I, 3r-dihydro-1.-]
(E)-5- hydrOXyc':Idamanta\n -2-yll-spiro[imidazolidine-4,2'- [2H]indene] -2-one

(ﬁns n%ltei Vs o!)r%amed in analogy to example 71 from 1-](E}-5-hydroxy-adamantan-
2-yl]-4-isopropyl-4-methyl-imidazelidin-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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example 100/101) by treatment with sodium hydride (35% in mineral oll,
26 mg) and 10 iodomethane (37 mg) as a white solid (71 mg). MS (ES1):
3512 SMEE) Example 103:1-I

Atffidadamantan-2-y1]-1',3-dihydro-2H- PCT/EP2007/060667
spiro[imidazolidine-4,2'-inden1-2-one StepgA]2-Chloro-N- (E) -4-
(2-ox0-1',3c-dihydro-1H-spiro [imidazolidine-4,2T-Mden] - 15
Exmariafintan-l-yllateaniide Tock prppurs of iy 13t Dibwidhgdrexy-adamantan-2-
[(B)Srhaslipiyatiasanianwry|l-spirolimidazolidine4,2- [21-1]indene]
-2-one (102 mg, obtained in example 100/101) and chloroacetonitrile ( 93
mgbs imaeeticaeid DB ambh shlfuds mqa(%emh) s added dzzoaw G- (B)-

m|xt re was stirred at ro erature_ for 5 hr. To the re,
chigroat):%tonl fHie (015 I%%%@g im%%c g%jld 10795 6{}&%‘?9; U grample 69
RESRILIT HaiostivFacTenare ﬁ*fﬂel'ﬁb‘}’rﬁiﬁm rdil4s poiiediee saty rf@t@@!m hydride
Ne2€ @ 3rsotutior], andrextiadted wvithiAc@ Eld The erganiclayeswas2d mg). MS
ashed wishygafuyated Na2CO3 solution, and brine, dried over Na2SO4
and evaporated. The residue was purified with silica gel chromatography
(CH2C12:MeOH:NRIOH=95:5:0.25) to obtain the title compound (185 mg)
as a white solid. MS (ESI): 414 3 (MH+). 25 Step B]l i(E)-5-Am

d 2 1 d d 4,2T-
e o) 137 Shlodl ip Imsce el 42T e,

ﬁﬁ%f&é%ﬂ.ﬁﬁﬁ)@mémw@h} Cﬂglna@m?ﬁ ht&@i%yb@mmd@qamnn@yi 1-1,3-diaza-
eptaiped|invexamples 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 30 mixture

wiag hasified with 1N NaQithanshaxtrasted wiho-AQEL Thewiganic layer

was washed with brine, dried over Na2S0O4 and evaporated. The residue

was Riyified m%%@a%&/ml?rﬁg Q46728 @EAEEQQQST@QIQ@&Z 1opdandtl (9.33

matogra :NE14 = fro
§2‘fizq§§%) B HETAR re PHe BB ok 3 Gidpeysaloges ot (7.8
WhidSSiRd) Vg GBI B38.2 (MH ). Example 104:1-1(Z)-5-Aminoadaman
tan -2-y11-1',3'-dihydro-2H- 5spirolimidazolidine-4,2'-inden1-2-one

Step B] (1-Aminomethyl-cyclopentyl)-cyclopropyl-amine

This material was obtained in analogy to example 65, step A} from 1-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/NH4OH 9:1:0.1). MS (ESI): 155.2 (MH"),

Step C] (E/Z)- 4-1(1-Amino-cyclopentyimethyl }-amino]-adamantan-1-ol

This materjal 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 NaBH, (118 mg) as a colorless glass (570 mg). MS
(EST): 265.3 (MH").
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This material was obtained in analogy to example 103 from
1',3'-dihydro-1-1(Z2)-5-
hydrory-adamantan-2-yll-spirolimidazolidine-4,2'-12Hlindenel-2-one (1.4 g,
éﬂ?f‘;example 100/101) as a white solid (760 mg, 5598 FEEtapEPeuss7
MS (EST): 338.2 (MH"). 10 Example - 101 -
105:N-1(E)-4-(2-0xo-1',3'-dihydro-1H-spiro [imidazolidine-4,2'-
irfge Al 1-y 1) delatrartan:3-yirabethndtanadisearaasf 2-yl]- 1,3-diaza-spiro[4.4]nonan-
2-bk)ebdarminorsaspan N2 L byliiSuditiirantinr-spinelimidazeliginer4.2 monan-
inden1-2-one (100 mg, obtained in examples 103), acethyl chloride (0.02
ml) and triethylamine (0.08 in!) in CH2C12 (2.0 nil) was stirred at room
mperature for 3 hr..The 15 mixture was poured,j atur N 03.
B B S o S T e i me-
sxfinprBl ROy sRativA R BRideOdidd BN a2gaandth triethylamine
évapdratecnbhesrésidulewas hytifiediwithtsilites ged clhrgivatdgraghyration by

d : o LTvidep: )49 @btair Itle LR iaza-
Q%H%%%%Mﬁl@t‘ﬁ’% 14)9'1"?}9@%?%% g%@? ain e lle compeund (14 mgy

66%) as.a white solid. MS (EST): - X

T D A0y e oM GBS Qi) and 1
EEREaR) Ao A anteidr exyirsestaniiae - Tthis ndistdainwakidhraineat fnone (180
anglagyesexalidpld L5 fyor 114 R¥)F5iaminoadamantan-2-
ylI-1",3'-dihydro-2H-spirolimidazolidine-4,2T-indenl -2-one (100 mg,

obtained in example 25 104) as a white solid (20 mg, 18%). MS (ESI):

438.3 (M+0Ac). Example 107:N-RE)-4-(2-0x0-1',3'-dihydro-1H-spiro
limidazeliding:4 &: indand: v edamantans| -ylhmethanesyifonamigde, .
WO 9%0467§8PCT/§I§?B 07/ %\&6@& - d}O% To a mixture of | i
RS2 AR AR RSP B it chs SRS ATARIAS calds7-triaza-

apraieldecarod@ 200 mg, obtained in examples 103) and triethylamine
(0.08 ml) in C1-12C12 (2.0 ml), methanesutfonyll chloride (0.03 ml) was
Stged at 0 C, and thémixtarenwtgistirbedzat-roperidermpgratine for 2 hr.

The mixture was poured into saturated NaHCO3 5 solution, and extracted
With se@it] Thecbrganit laysilwas washed st saturtedNakde3-amino-1-

%@Jﬁfﬂ@(}[‘*iﬁtﬁ?ﬁﬁiﬁ'_@i@eeﬁp@gi@ﬂg(@ﬁ@?ﬁ?%@%@{%ﬁ@% rEBGIRSIdugwas

urirje SlliIca gel.chro ra

B s OB B S epeobah i i B g afer
7898 e Bt sl NS (EgTRtaamw B A 100 xaMhp & S1): 220.3 (MH™).
108:N-[(Z)-4-(2-0x0-1',3'-dihydro-1H-spiro[imidazolidine-4,2'-

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-vl]-1,3,7-triaza-
spiro{4.5]decan-2-one and 7-Benzyl-3-[(E)-5-hydroxy-adamantan-2-yi|-1,3,7-triaza-
spiro[4.5]decan-2-one
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inden]-1-yl)adamantan-I-ylimethanesulfonamide This material was
obtained in analogy to example 107 from I-I(Z)-5-aminoadamantan-2-
y11-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-indenJ-2-one (100 mg,

WEDHEL TFPexample 104) as a white solid (120 mg, 97%). ME{EER07/060667

414.3 ( M-HT). 15 Example -102 -
109:1,1,1-Trifluoro-N-RE)-4-(2-0x0-1',31-dihydro-11-1- Spiro

lirhigarolidires a/2E-iHdeinkd iy yadonaimtare iy AetTanesulfdBanmide3Tonino-1-
ey Qferidin-3-ylmethyl)-amino]-adamantan-1-ol (586 mg) by treatment with

]crlgﬁ')? Brﬁmé Oner?ﬁg@pé%%l(jm 1L2ﬁ§o[%1t1]§é9{of)2 fg%en?l%zl%u {(1]» ve, dfier

0 mg, obtained In exa rethy

(%ﬁlb’éﬂﬁﬁ?jl Yf@@mﬁé&?@a@ﬁﬁﬁv Wﬂa&%Wétﬁdﬁ%é@ﬁ%ﬁé&&ﬁmﬁdﬂa@wl%ﬂl
B, Was:addeidoat fddmadenperatute nagnd dhve lasixglirs, Wi (Shivedwst Yobthi ') ) and

t@mﬁwiyrﬁ ﬁ@r5a4yare£h§dmiagﬁ{ﬁqmaﬁp@gr¢QﬁﬂE@ spturatediNak|&Q3: (207 mg,

sQ Ld} en, z?nd ggﬁf Ix)j\g The organic layer was washed with
satura ad tion, and fine, dried over Na2S0O4 and

evaporated. The residue was purified with silica gel chromatography
(CH2C12:Me014=98:2) to obtain 25 the tide compound (17 mg, 12%) as a
white solid. MS (EST): 468.2 (1M -H Example

Fremple Pt rifluoro-N 7(?5’%3(5 JoM&) lséﬁ"ﬁ‘%ﬁ&?ﬁl’f@m“ 2-yi]-1-methyl-1,3,7-

spaofimpidazZofitlined; 2 dndenl-1-yl)adamantan-I-Amethanesulfonamide
This material was obtained in analogy to example 109 from 1-
[(B)s smaraiixbadariantast & analogy to example 71 from 7-benzyl-3-[(E)-5-hydroxy-

%9%5#]@@2&%%]0%%47%@599@ygevﬁ@?tﬁ;a%%aﬁ 12 agg%mo%gnsb%{%(%mfmg% 97/98)
e oA e SO G g o) e it 6 me
243 selerReylil (A BpU-VIEORSLE B Oiiydirb-spiro[imidazolidine- 4,2™-in den

]-1-yl)adamantan-I-yll amino | sulfon yl)carbamate A mixture of 1-1(
E)-5-aminoadamantan-2-y11-1",3'-dihydro-21-1-spiro

Examples 100 and 101: 1',3"-Dihydro-1-[(£}-5-hydroxy-adamantan-2-yl}-
spiro[imidazolidine-4,2"-{2H Jindene]-2-one and 1',3"-Dihydro-1-[{E)-5-hydroxy-
adamantan-2-yl]-spiro[imidazolidine-4,2"-[2H ]indene]-2-one

Step A} (E/Z)-4-[(2-Amino-indan-2-ylmethyl}-amino]-adamantan-1-ol

This material was obtained in analogy to example 60, step A| from 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-yi] -
spiro[imidazolidine-4,2' ~[2H]1ndene]—2—one and 1',3'-Dihydro-1-{(E)-5-hvdroxy-
adamantan-2-yi}-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-o} (405 mg) by treatment with triethylamine
(0.410 mL) and bis-(trichloromethyl)-carbonate (142 mg) to give, after separation by
column chromatography, 1',3'-dihydre-1-[(Z)-5-hydroxy-adamantan-2-yl}-
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5 inden I-2-one (100 mg, obtained in examples 103), triethylamine (0.08
ml) and 4- (dimethylamino)-1-[
[1(1,1-dimethylethoxy)carbonyllJamino]sulfony1J- pyridinium inner salt (90

WRAGMBIARTE Letters 3(14), 2001 ,2241) in CH2C11 (2.0 ml) W&/ EFAT/a0667

room temperature for 19 hr. The mixtureig@s poured into saturated

NaHCO3 solution, and extracted with AcOEt. The organic layer was

weishediitrbdineatdd NEHOBB dolution| 1@ad D dededesdibdsové (EST): 339.1

NR28O4 and svaporated- I M@c;s gb@éméawﬁtgﬂ w&{]gmg daéo(}i%e-z;,zt
g@m%gg oun

rqnag) as a%?e%é%i e g(lf% ﬁgs @Es)fﬁ%][%g x%glm%rt-mtyl(

(2)-4-(2-ox0-1',3'-dihydro-1H-spiro imidazolidine- 15

4,2'-inden]-1-yl)adamantan-1-yllaminolsulfonyl)carbamate This material

was ohtained in analogy to example 111 from
P)ﬁlf} e&ﬁﬁnoadamaf qlgirydro-1-{(E}-5-hydroxy-adamantan-2-yl]-3-methyl-

yhjre! BniditnpdidisrH gpirdihidazelidine, 2'-inden1-2-one (100 mg,

obtained in example 104) as a white solid (140 mg, 91%). MS (ESE):

SHs 2of fMidH}ya2 OHEsapdpleanalogy to example 71 from 1',3'-dihydro-1-{(E)-3-hydroxy-

LABNRE)A@- gas@omdqmﬁ&ﬁe%smhmﬁgp&deﬁ% €8@mv pbtained in

inden]:1 ] )é(gﬂg? aptan 1 113 Ifa lde'[[ dg‘g\g %re of tert-b [ y d

%Téﬁ “5-(3"oxo- T STH “EPird [irmidaZon ﬁe”hr%‘“e‘a bil, 26 mg) an
]eih%@a%wﬂahalwlaﬁﬁw@ﬂfdﬁg})é\é&éﬁﬁb}@@@mﬁ@ ‘dbtained in

examples 111) in CH2C12 (2.0 ml), trifluoroacetic acid (0.16 ml) was

added at 0 C, and the mixture 25 was stirred at room temperature for 2 hr.

The mixture was evaporated, diluted with AcOEt and saturated NaHCO3

Solutipie a0t extracted \Wil)-Ac@Ercierarganic la)er wagimakberwith

sphpirdiNaEGQR3solulien, and;fyine, dried over Na2S0O4 and

evaporated The residue was purlfled with silica gel chromatography

ZACle M%%H}M%?(Iﬁgzﬁ gsl) %0 ??Mdﬁ#q%“%eu%?un%)qzofjcﬂne !§n yo inden]-

s a white solid. M Y41873
?&B%ﬁéﬁé‘ﬁ%@’? 60667 - 107 - Example 114: laden
1 yDadamanta lIsulfamide This material was obtained in analogy to
a?}ﬁ%’@llff?frbﬁr@@?{ sty ¢ 1{12)abppboxstagaoeniare-vi-srésifonidazolidine-
wiid o lidider 21eined 60 J nilsydjadamibntaxaripbe 100/101) and chloroacetonitrile { 93
MU%M&%'Q&M‘I@%Q% @5%&&895%%%&% 'Qﬁ%ﬁ'@%ﬁ%&é@@%&me mixture

white soli é83 m xamp

18 séir{e Fg)((m} ﬂ%’ﬁ‘ﬁﬂ“&%&?ﬁ &&ﬁ}ﬁ,léyl\gt?‘_% I%liomacetomtrﬂe (0.15 ml) and

sulfuric acxd (0.2 ml) were added. The mixture was stirred for 16 hr. The mixture was
poured into saturated Na;CO; solution, and extracted with AcOFt. The organic layer was
washed with saturated Na,CO; solution, and brine, dried over Na,;SQ. and evaporated. The
residue was purified with silica gel chromatography (CH,Clu:MeOH:NH,OH=95:5:0.25) to
obtain the title compound (185 mg) as a white solid. MS (ESE): 414.3 (MH™M.

Step B] 1-[(E)-5-Amincadamantan-2-yl}-1',3"-dihydro-2H-spire|imidazolidine-4,2'-
mden]-2-one

A mixture of 2-chloro-N-[{E)-4-(2-0%x0-1",3"-dihvdro-1H-spiro{imidazolidine-4,2"-inden] -
1-yl)adamantan-1-yllacetamide {160 mg, obtained in examples 103, step A) and thiourea
{36 mg) in ethanol (5.0 mi), 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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spiro | imidazolidine-4,21-indeml-1-yl)adamantan-1-yllacetamide 10 To a
mixture of 1- [(E)-5-aminoadamantan-2-yll|
-1',31-dihydro-2H-spirolimidazolidine4,2'-inden]-2-one (100 mg, obtained

Wik WRERHSIEE 103), hydroxyacetic acid (27 mg) and 1- PCT/EP2007/660667

hydroxybenzotriazole (41 mg) in DMF (2.0Q4nil),
1-(3-dimethylaminopropy1)-3- ethylcarbodiimide (70 mg) was added at O
CeanbrtheatnBaey Wak stk et odrh @inperan i e Foh 26th RSTHES Rixtupeobtain the

widls pevrediiatosatiyater NaHER3 solulinfe aneilsiexiragtedmitn ).
AcOEt. The organic layer was washed with saturated NaH.003 solution,
and brine, dried over Na2504 and evaporated. The residue was purified
with silica gel chromatography (CH2C12:MeOH:NH40H)=95:5:0.25) to

htain theditle compound,(43 mg; 339 hitaselid. MS (ESI)..454.4

8%.?0 c)&églvf ample‘EfZ( gg’l—ﬁgiﬁ%/@lﬁn%% %?Z@ngygég%r%ilH

SBFSHA 8@?5‘8"—%,?213 J“I%A5adamantan-I-yllacetamide This

material was obtai.ned in analogy to example 115 from 1-
Eﬂg:gzgﬁﬁi‘%g@émgﬁ{%ﬁi s analogy to example 103 from 1',3'-dihydro-1-[(Z)-5-

Vit 8Ty clitiyalroua Sl fetimiolarotdinkal 2 4ié Al 2adne:(100:18g) 4 ¢, obtained in

Qhtainedimexample 104} as:a whiiesokdy3, @&egﬁmwﬁfﬁ%é%ﬁy
(M+0Ac). 25 Example 117:1-1(E)-4-(20-0xo-l',3r-d|hy ro-1H-spiro
[imidazo[idine-4,2L laden ]-1-yDadamantan- I-)4] urea To a solution of 1-
I(E)-5-aminoadamantan-2-y11

-1'.3'-dihydro-2H-spirqlimidazolidine4,21-inden]-2-one (100, mg, obtained, _,
) oy n YL 1 OB TR o R AR (B
sl siad adidarag it a-dnd lasesmisre was stirred at 0 C for 20 mm. The
mixture was evaporated. The residue was diluted with MeOH (2.0 ml) and
INNEOR oV O (20081046 758PETIEP 20071080687 drood I-swhationi¢aze8dine-4,2'-
I’ﬂﬁﬂi}n_lﬂleﬁﬁﬂ)(tqu@ mastefiuxedferephs aid eveperatadrilbeniesiduewas

. t; tagr . . .
E@ﬂ%%%?ﬁﬁe%ﬁ%ﬁféﬁ%?o@s SRS LSS G A ™
0L HS A WIS MYTESD) 81 tRindg s edipelac it ACOEL The
KE)Biq Birnethyl amsino) addmaintand yafiGMaethytiah 3tnd brine, dried over Na,SOy
dibyerepdHapiraiimidazelidingnddicindankiBc@nel chromatography
(CH;Cli:MeOH:NH,OM=95:5:0.25) to obtain the title compound (74 mg, 66% ) as a white
solid. MS (ESI): 380.3 (MH™).

Example 106; N-[(Z}-4-(2-Ox0-1",3"-dihydro-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]-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+QAc).

Example 107: N-{(E}-4-(2-Oxo0-1",3"-dihydro-1H-spiro|imidazolidine-4,2'-
inden}-1-yl)adamantan-1-yl|methanesulfonamide
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A mixture of 1- [(E)-5-aminoadamantart-2-yLi - 1',37-dihydro-2H-spro
imidazol idine-4,21- inden -2-one (100 mg, obtained in examples 103),
formic acid (1.5 ml) and formaldehyde solution in water (36.5%, 0.3 ml)

W28t Hed%t 130C for 2 hr. The mixture was poured 10 into BEFFZREEF /060667

Na2CO3 solution, and extracted with 0125. .The combined extracts were

dried over Na2S04 and evaporated. The residue was purified with silica

gEt emorEtoRfraphy) (CR2CD2dveor208:3) Itd 'ohtdihvthe tié-gompoudazolidine-
(79 mgich%b)as @ vohitg, s0liginMS{ERhlpREQ 53 (MidltkicByExaimPl6.08 ml) in
LS HRENE(R 2 2el i elpstpy

damaptan,2-y11-1' 3-dihygro- .
211-spirolimidazolidine-4, e ﬁ}é-grge"ﬂ rlﬁiijt\g%%ded d{;WQ{ and the mixture

193 Bt L O0E) B ASSE Sefaniintal-DLydur & ind Meded SdiRe g ped NaHCO;
FRIunindenéje2upned 100 Mg BbtAined: fnrexdanplerd004804) with saturated NaHCO;
é&t/&féﬁiﬂ Q{aﬁgfﬁwl)&ﬂf&u%%ﬁ%@@ﬁ%ﬁmﬁf%@a? ﬁ%gg@%&f{b&g@ sﬁmﬂzféﬁwﬁh silica
in oil, 64 | \(2.Q 2 S, Stirr C far 15 min
L S o F T b i ps B Yormpouna (5
NS CR3 2biutiBiie splif eXtrddietwtint ACOEL TThe organic layer was
washed with saturated NaH.003 solution, and brine, dried over Na2SO4
and evaporated. The residue was purified with silica gel chromatography
(CH2C12:MeOH:NH40OH=95:5:0.25) to obtain the title compound (50 mg,
38%has Ehght brownsolid- S (8811 @ 4id (W) 1 PEshkampl@iazolidine-4,2'"-
1R0:31 U ZadRa T ilyoreethaxyadamantan-2-y11-1',3-dihydro-

211-spirolimidazolidine-4,2'-inden1-2-one This material was obtained in

anRQaYHR SRR ALY fxlfpgﬁlla?tog)]-fg '&%817&18%)?5&1 1-1 ((%) -5- fminoadamantanm}

hydroxy-adamantan-2-yli-spiro[imidazolidine-4,2T-12Hjindenel-2-one

A et AL 30N LA AL LB AC YA 4t SN g im xample
NS Y Estywiaizdg slVE?) yO2H08H0% 6738PORE PRAGI060667 - 109 -

Example 121:3-Chloro-4-(2-oxo-1',3T-dillydro-IH-spirolimidazolidine-4,2'-
indenl-1-y benzonitrile Step
A)1-(2-Chloro-4-cyano-phenyl)-3-(2-hydroxymethyl-indan-2-y1)-urea 5 To
&mixpled of: 2-chloro-Aicyanesantins (50 mg) @rd1',3-dihvdro-1H-

NN-giisaaropylaiylaming (9:34 9&%&!&&5&3?&&%8&@%%%de

triphosgene (96 mg) in THE (5 ml) was added opwise at room

erature. The mixture was stirred atyoom temperature for 30 min.. To. . ..
e s 8?593&%%83%53%%%%H@?§ G
the - ASTS L1682 4Y IR el pEme e Atk A0 Toamd tewiperative (FAg ml) in
mbkiGke (Wl ssirigdthifop hiéthanesulfonic anhydride {0.16 ml) was added at room

temperature, and the mixture was stirred at room temperature for 24 hr. The mixture was
poured into saturated NaHCO; solution, and extracted with AcOFt. The organic layer was
washed with saturated NaHCOj5 solution, and brine, dried over Na;SO, 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; L,1L,1-Trifluoro-N-{(Z}-4-(2-ox0-1",3"-dihydro-1H-
spiro[imidazolidine-4,2'-inden]-1-yl)adamantan-1-ylmethanesulfonamide

This material was obtained in analogy to example 109 from 1-[(Z)-5-aminoadamantan-2-
yt-1',3"-dihydro-2H-spiro{imidazolidine-4,2"-inden]-2-0ne (100 mg, obtained in example
104) as a white solid (27 mg, 19%). MS (ESI): 468.3 ([M-H]).
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10 at room temperature. The mixture was diluted with AcOEt, washed with

water and brine, dried over MgSat and evaporated. The residue was

triturated with CH2C12 to obtain the title compound. (270 mg, 80%) as a
WRAMEd6d*step 13]3-chloro-4-(2-oxo-11,3t-dihydro-IH-spiro PCT/EP2007/066667

limidazotidine-4,2'-indenl -1- 15yl)benzoniigle To a mixture of

1-(2-Chloro-4-cyano-pheny1)-3-(2-hydroxymethyl-indan-2-y1)-urea (270

mg, obtained in examples 121, step A) and t-BuOK (177 mg) in THE (10

ml), a solution of p-toluenesulfonyl chloride (181 mg) in THE (2 nil) was

dddedrdpwise at 0 CaxTReuiikillie) vids-stirrad Hi by for 11 HrsiHremixdurelidine-

was. diluted with AcRRkwasheshwith AQmite adihiine, dried over

MgSO4 and evaporated. The residue was purified with silica gel

%EHH&@E%%@P h@’E§%§m§dMﬁ9Mdn Erqm 109:9; PR(&% 210, 9?@& t@ﬁ&\ﬁi&le 4,2

Exam

g]g?té %é@ /o a aw |te !\g _
3581159 8 a%mf nltas%‘wsl 195 1&5@.@;}?&1&@4 ASHAR Db
dﬁ@'@tbﬂWll{lPIRSI7f-[[b(|hyd@@%ylhﬂathamhﬁrbiylahammo sulfonyl]- pyridinium inner
TB@E)t methiyll-Cyelapentyircarbamigoacidtertoutyrester 7o amixiy %@lﬁfed at room
%{gé@m@%m@tﬁp%?m% QVQ&Q@%&% 984 5S§mr9te§ %ﬁg% e 2%, and

-Bac-cycloleucinat mg) ana acetic ac
ﬁ?%%ﬁf?%‘ <35t %’Eﬁﬁ?ﬁﬂ?&b@ﬁ&%ﬁﬁﬁ}&ﬂd@%é?ﬁﬁﬂ%bﬁm solution, and
termsedattt ey ThEdaiiRumedvas stieted. AhaNBidue was purified with silica gel
2008104645RCTER200IH06Q6/37>1%4 01 66x @;éQ[ti%Q&ijoliHQ @WWIE) as a white

W84 05 @% IEZ_%%I:IVY'th;’%% w'%eg l}aHCOB solution. The mixture was extracted

wit washet e, dried over MgSO4 and evaporated. The
residue was purified with silica gel chromatography
(CH2C12:MeOld:NH40H= from 100:0:0 to 90:9:1) to obtain the title

compound§250 mg, 56%%as a whlte amorphous. 5
Example 1 tert-Butyl ({{(Z)-4-(2-ox0-1",3"-dihydro-1H-spiro|imidazolidine-

4,2'-inden}-1-yl)adamantan-1-yljJamino}sulfonyl)carbamate

This material was obtained in analogy to example 111 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 {140 mg, 91%). MS (ESI'); 515.2 ([M-H]").

Example 113; N-[{E)-4-(2-Oxo0-1',3'-dihydro-1H-spiro{imidazolidine-4,2'-
inden]-1-yDadamantan-1-yl]sulfamide

To a mixture of tert-butyl ({{(E}-4-(2-0x0-1',3"-dihydro-1H-spiro{imidazolidine-4,2'-
inden]-1-yljadamantan-1-yl]Jaminosulfonyl)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 NaHCO; solation and extracted with AcOEt. The organic layer was washed
with saturated NaHCO; solution, and brine, dried over Na;SO4 and evaporated. The
residue was purified with silica gel chromatography (CH,Cly:MeOH:NH,0H=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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Step 13]6- [(1-Amino-cyclopentylmethyl)-am o[-adamantane-1,3-diol A
mixture of 11-[(5,7-dihydroxy-adamantan-2-ylamino)-methyl]-cyclopentyll
-carbamic acid tert-butyl ester (350 mg, obtained in examples 122, step A)

Ward%144{EY solution (1.0 ml) in Me01-1 (2.0 ml) was stirred d{FHERE0C7/060667

temperature for 16 hr. The mixture was 1@7evaporated. The residue was
purified with amine-coated silica gel chromatography (CH2C12:MeOH=
Fomnpd01040 9:1) to dbtdi théZirednipalihnd@stHrigioT9s) dedidamk-4.2'-

brawi Solida Stefed3-(5yTHiRydraxy-adamantan-2-y1)-1,3-diazas
ro[4.4]Jnonan-2-one To a mixture of

61 iﬁmwﬁrwg%%m@mﬁtmo @@1@9 m@@ﬁa}p&nltéadw&??ﬁ 0415 ox0-

btai n examples .12 Ieth ine (0.62
? ) 8’%@ §§ rj‘u méés%o |on trlpfjien %5) gg‘ EX} "HE (1 nil)
\x) @i@@@éﬁi&%pﬁ §@“@ﬁ%@ﬁﬁ%@#ﬁﬁe@3ﬂé¥éﬁmﬂ?§¥ﬂmﬂi% W&é@tﬁfﬁé@‘fﬁtmhd (83 mg,
1o, terApekaturd far @ MeliThe mixture was poured into saturated
NaHCO3 solution, and extracted with AcOEt. The organic layer was

washed with brine, dried over MgSO4 and evaporated. The residue was
triturated with 20 CH202 to obtain the title compound (100 mg, 37%) as a

i@%ﬁﬁ@@msl\ﬂs (HSI)ZS%@MM%\) @(a)arg‘g]%ml 3 dibdr -
R A e S VR s obtained

in analo% le 71 fr

S oy e A2 21} e lingderolidine-
EEH]mdemb]%mmél 00. Dy, itainé dhirmexants |03 D0D b Xy dteatrivk (R Avith) and 1-

ﬁ@awm/m&ré@eaéaﬁemnﬁgm@m 0.39%9), an@&@%ﬁwﬁl&%%ﬁml)sas

|te
e Sl R S S S g o oo
éﬁﬁaﬁ}fﬂm%%awlﬁglﬂrlﬂa%@éﬂf HWEAFOWEY 11ito saturate NaH COs solution, and
2008/0467E8 RCDE PROOHO606GYerbtds wakhis] mabesiah wes Obitdiied dolution, and

@n@l@%&% @Wg@@%ﬂ%}%}%r&myﬁm ém&(%)aiﬁé mrljed with sﬂlca gel
adaman Y Ir idine:
hl\gom ° m (L%? 8ob g%e @ﬁmg eg?gi)% as% ({A} ttel%1 f@gﬁmund (43

IR é%e’*p‘gsnmg)bés‘ﬁség’éiz 454.4 (M+OAc).

Example 116; 2-Hydroxy-N-1(Z)-4-(2-0x0-1',3"-dihydro-1H-
spiro{imidazolidine-4,2"-inden}-1-yl)adamantan-1-yl]acetamide

This material was ebtained in analogy to example 115 from 1-{{Z}-5-aminoadamantan-2-
yi]-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-Oxo0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-

inden]-1-yl)adamantan-1-ylurea

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 1N NaOH
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5 Example 125:1-1(Z)-5-Aminoadaman
tan-2-y11-3-methyl-1',3'-dihydro-21-1- spiro This material was obtained in
analogy to example 103 from 1°,3-dihydro-1- (Z)-5-

W tH8AEEAmantan-2-y11-3-methyl-spiro | PCT/EP2007/660667

imidazolidine-4,21-12Hlindenel-2-one (1124, 10 obtained in example 123)

as a white solid (362 mg, 28% in 2 steps). MS (ES1): 352.2 (MW).
Brhrmphel 2.26 :MLJ(E):d +(BxMathyk-2fbxad for 16 hr, and evaporated. The residue was
Lekibyeig sli*tr@ggqﬁﬁnyﬁﬁz&lmnﬁz @Rldndapbiny@Padnmanian: Sy'!o obtain the
MrEmiR AR R Ml fas AhieRd MATEARSA FAMplS 105 rom
y1J-3-methy1-1',3'-dihydro-2H-spirofimidazolidine-4,2'-inden]-2-one (50

mg, obtained in example 124) as a white solid (56 mg, 100%). MS (ESI):

394.3 METE) Example 127:N-[(Z)-4- (13 Methyl-2-oxo-1',3

ﬁwg 4118 85piro [|m|&a&®ﬁofi’n@1§6’—fhﬁf amino)adamantan-2- yli-3-methyl-1",3'-

4 2iyidcle AH syl atambiatainlih ey 2cétaimidle This material was obtained in
analogy to example 105 from 1-[(Z)-5-aminoadamantart-2-

vl [r3xmethyli 1] 3 dibyidiocdtthspiralimidazalidingiddrdndenindned®0lidine-4,2'-

g‘é%egpta'éﬁg 'fggﬁ?gm&?a&%@ﬁ%ﬂ?ﬁ’ﬂ%? ﬁ%‘ dfg}%mgay(%% n%sag%%))[’maldehyde

TR E)Wﬁ“fé %ﬂ{<}1 By, viagstiiigring 0 Splio L imidddhdriee was poured
Ao indlented lypddanelnizen. ol eetvasbsilfonibintitie Thuisamdtieddlewas:ts were

@bi@dﬂﬁvféﬂmwm@gud@@pam@f T8¢ Jééﬂhéxﬁ%ﬁbﬁrﬂﬁ%ﬂﬂ%@ﬁf{@m@n -2-
| zoli '-inden
Béllllx%l%%mgg%% (‘%Hd&l)]/%gg;}{ Q 5(’? @&%"fl tf(l'f lélg%n%@(glgi) %) as a

obtain exam Mgﬁas a w ite soll
258 B SRS Sher960 6758PCT/EP2007/060667 112 - Example
129:N-RZ)-4-(3-Methyl-2-ox0-11,3T-dihydro-1H-spiro[imidazolidine-
4,2T-indenl-1-yDadamantan- 1 -yl] methanesulfonamide

Example 119: 1-[(E)-5-(2,2,2-Trifluoroethoxy)adamantan-2-y1]-1 ",3"-dihydro-
2H-spiro[imidazolidine-4,2'-inden |-2-one

A mixture of 1',3"-Dihydro-1-{(E)-5-hydroxy-adamantan-2-yl]-spiro|imidazolidine-4,2'-
[2H]indene]-2-one (100 mg, obtained in example 100/101), 2,2,2-trifluoroethyl
trifluoremethanesulfonate (1.37 g) and sodium hydride (55% in oil, 64 mg) in DMA (2.0
ml) was stirred at 200 °C for 15 min under microwave condition. The mixture was poured
into saturated NaHCO; solution, and extracted with AcOEt, The organic layer was washed
with saturated NaHCOs; solution, and brine, dried over Na,SO, and evaporated. The
residue was purified with silica gel chromatography (CHyCl:MeQH:NH,OH=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 Jadamantan-2-yi]-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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This material was obtained in analogy to example 107 from -
(2)-5-aminoadamantan-2-
5yli-3-methy1-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-indenl-2-one (50

WP BEEIREd in example 125) as a white foam (58 mg, 95%)P{VISEFRE060667

488.2 (M-H-OAc). Example 130:1,1,1-THiflgaro-N-1
(E)-4-(3-methyl-2-oxo0-1',3'-dihydro-1H-

dpitolphidazolidine-4, 2-{fiderd-4-ySadamintihykytirhBtsaire sulfohn ashidie c-4,2 -
1RdEhisimateriabwasiebtained in analogy to example 109 from 1-
VE)-5-aminoadamantan-2-
yll-3-methyl-I',3'-dihydro-2H-spirolimidazolidine-4,2'-indenl-2-one (95 mg,
obtained in example 124) as a light brown solid (95 mg, 72%). MS (EST):

%@% %gM -H ;I()Z Eﬁﬁm&'@_é\%&% éll}g);»}%{a [%ﬂﬁi‘clxymethyl-inéan—2-y1) -urea

(2)-4-(3-methy1-2-oxo-1',31-di -1
iro[imidazolidines4,2-inden].-1 -yhadamant; n-l-fg thanesulfonamide
R AP b UBme TR ARy 1 LABRABIS 1 AP oP e (0.4
100 B iRoabamahesiempof triphosgene (96 mg) in THE (5 ml) was added dropwise
yi te8emiethybshtBtediflydrosg bspirolinnidazokdine #idpingend f2ronen(A0To the

AgaRialnel e RmAleheo) asm bt hrown selis FRiM% A1) Svo

T): 482. -H Example 13 . :
A 12 oo e e PSR gy v stieed for 1
ATZOMH e ReyBRta sz LI sk diitid Tk frsiEiial whedobthimatkimnd brine,
dnialbgyectovpsm plal kldpandeaxamplesiild FamrkukiiedSvith CH,C to obtain the
aming, ) .Q(%Ozﬁyé%@forp%tg%ig[é%gﬁjydro-2H-spiroIimidazolidine-4,2'

-indenl1-2-one (50 mg, obtained in example 124) as a white foam (48 mg,
78%). MS (ESI): 489.3 (M+0Ac). 25 Example
133:N-i(Z2)-4-(3-Methy1-2-oxo-1',3'-dihydro-11 spiro[imidazolidine-

2'-inden]-1-yDadamantan-|-yl|sy/famide WQ | . .
%65&67%%% NEBo00A0RGs ’Jll“i’fsl%ﬁlmgflaﬂﬁém@dfﬁ%‘%%amﬁ?@'1‘
125y aiwikite solid (36 mg, 59%). MS (ES1): 489.3 (M+0Ac). Example
134:2-1-1ydroxy-N-1(E)-4-(3-methyl-2-oxo-1',3'-dihydro-I1H-

To a mixture of 1-(2-Chloro-4-cyano-phenyl}-3-(2-hydroxymethyl-indan-2-yl)-urea (270

mg, obtained in examples 121, step A} and t-BuQOK {177 mg) in THE (10 ml), a solution of
p-toluenesulfonyl chloride (181 mg} in THF (2 ml) was added dropwise at 0 °C. The
mixture was stirred at 0 °C for 1 hr. The mixture was diluted with AcOEt, washed with
water and brine, dried over MgSQ, and evaporated. The residue was purified with silica gel
chromatography (CH;Cl;:MeOH= from 100:0 to 98:2) to obtain the title compound (120
mg, 47%) as a white solid. MS (EI): 323.9 (M™).

Example 122: 3-(5,7-Dihydrexy-adamantan-2-yl)-1 ,S—diazé.spiro {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
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5 spiro [imidazolidine-4,2'-inden]-1-yOadarnantan- 1 -yllJacetamide This
material was obtained in analogy to example 115 from
-5-aminoadamantan-2-

E
Wﬁiéﬁ fHi&th1-1', 31-dihydro-2H-spirolimidazolidine-4,2'-indenE CI/ER# 560667

mg, obtained in example 124) as a white gplid (8 mg, 14%), MS (EI):
410.3 (MHF), 10 Example 135:2-Hydroxy-N- |
(Q()_L IrARIAYL-Phe)pL1Be seihpastieH wihigagurated NaHCO; solution. The mixture

imidazodicide-di2iimani-thdjadamaniantley bdacatanided bigspatedalhe
W&?dﬂ@%%ﬁﬂﬁi@@%@%ﬁ% 3@”}%%&0 a%’iﬁly](crz ClMEOHNH,OH= from

-5-aminoadam y1]-3-methyl -1-spiro

? %oga%‘i"a% fﬂ%}aw] 15 c}fhf %Q%?Héaqnvé%%)n%?e“ﬂlz@%p hous.
Whlte solid (16 mg 27%). MS (ESI): 410.5 (MW). 15 Example
136:1-1(E)-4-(3-Methyl-2-oxo-1',3'-dihydro-1H-spiro[im]dazolidine-
4,2'-indenl-1-ylladamantan-l-yliurea This material was obtained in
afidyy to exampleinaziesmentjiE)cgdminvadhméartanizagll,3-diol
-3-methy1-1',3'-dihydro-2H-spiro | imidazolidine-4,2'-inden1-2-one (50 mg,
dbtairtedkint20-Eiargileyd 24y astanvehite: Solith (BB oMan 849b).MS (ESH): carbamic
390 ‘ﬂeﬂwﬁc ) agtéﬁmglﬁm obtameci in examples 122, step A} and 6N HCl solution (1.0

‘ymé%q é{l g %Iguor} (%ro %5[ % irg |m a}%zolﬁlne-
X, man an Toyildrea S thaténd SiREgHe was
SHAIBEY S Elesﬁ?ﬂé@waﬁw&@ﬂz»y@ aim%aaaﬁ@aﬁkawl ggomatography
Y B <ThathyMb 3 foliny d06:2 k- Spivofimidaralidine < 2iripeien]-28ne ¢ pO7my as a dark
obtainedin example 125) as a white solid (40 mg, 71%). MS (ES1): 395.4
(MW). WO 2008/046758PCT/EP2007/060667 - 114 - Example 138:

B0 o TR s rmansp s biidiezsneslddine i
B o Pl (250 mg

ARG sdaFRRaMS- hzéaﬂﬁa@ @@&ﬂ%éﬁﬁg}pé@r@k(m@p@mwg ml) in CHzClz

desoribed soludioDrs. iGhierngeAO88) 1Q98) D Feduativeamidatidropiise at room
%tm%omdm{u@m@%wﬁewmQaﬁn(t @%m%th%)xﬁaﬂ?ﬁpﬁ{&ﬁ%e%s

off-wh etsoh%l Mt Eﬁ%)%%h 3%_& (g ? l(ﬁZ) |some1[§ can be

SRS 57 LAt P A G (he organc fayer v

el pitbkaing daieg et 148 ol wmz@iﬁm@ar@mma&mnmwd with

yiyadamantanier Heatiexylie@gidd (100 mg, 37%) as a white solid. MS (ESI): 307.1

(MH").

Example 123: 1',3'-Dihydro-1-{(Z)}-5-hydroxy-adamantan-2-yl]-3-methyl-
spirolimidazolidine-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 ¢) 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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A solution of Methyl
(E/Z)-4-(2-0x0-1",3'-dihydro-IH-spiro[imidazolidine-4,2'-inden)-1-
yl)adamantane-1-carboxylate (70 mg) in methanol (5 mL) and 0.55 ml of 1

WR HEHEHISINaOH was heated at reflux for 2.5 h until the rea@§SHERES 7/060667

completed according to TLC analysis. The{reaction mixture was cooled to
room temperature, acidified with IN aqueous 15 HCL and then partitioned
batiweeriamdthierd ehiordde ardogate cxamplmyeiSiweré' Sépdrpdect ItHER) -5
Qfgaes@la&ahmamamesilwmwa}efo ﬁﬁ%ﬁﬂ@&%@@@‘}zﬁ}ﬁ{@&@pd one (1.1g,
HnRng Atagndive 1he ke, cameound (69 ma) s afite pelideins,
|so ers Can be ¢ separate y oma ograp n sili
7{@4 mple 140:
(E/Z2)-4-(2-0x0-1",3'-dihydro-1H-spiro[imidazolidine-4,2'-inden]-1-
yl)adamantane-Il-carboxamide A suspension of
(E/Z)-4-(2-0x0-1",3'-dihydro-1H-spiro[imidazolidine-4,2'-inden1-1-
yhadarivditane-1-carbeXyliciasidi(Gaagiinmethilleheceriohded(4linfdnagH-
tegatgevit dtihyedoxybenzatriageale (30 mg) followed by 1-ethyl-3-(3- 25
dimethylaminopropyl)carbodiimide monohydrochloride EDCI (44 mg) and

then stired fond drdhal Rk ?orma%t é%@%ﬁ?l@amﬁt%@tm 8 5.

ed and stirrin ntinue for h., The reactign S then
TRt A RF M SHIBH A A i it 2 one
s@@arwséa}, ey dnit) |aa/ew»twae aﬁbélﬁé@\mm %aten aﬁ‘@dsé}\ﬂelﬁwmb%’ 2
filte¥ed. and evaporated to give the title compound as a light grey solid. MS
(ESL): 30 366.1 (MH1). WO 2008/046758PCT/EP2007/060667 - 115 -
From the mixture of diastereomers, the (E)-isomer was separtated from
the (Z)-isomer by flash chromatography on silica gel as the more polar

'ﬁQéH‘%EeWIe Clyta”'r}@ jdtl %ﬁ\iéﬁ;ﬁh%@;@ q @‘A %ﬁ) cll—_’rg)f ojf%tdazohdtne—

O methyl)a amantan -2-y11- 1",3"-di ydro -21-1 - spiro |

%}ﬁ%daz ’élnegﬁaé?ai’%{ﬂgﬁaﬁ “ShAKEBon Methy

1Z)-4-(2-0x0-11,3'-dihydro-1H-spirolimidazolidine-4,2'-inden1-1-
§T JatiaHaithias tbeatsfgwatéogmwa}lm ledtRrarHF (Bhcrginpdaaentan-2-
reatedabybohi témpdratiiveswith| Qadi2o{R0rmg) 2amadNaBL i (34 mg)obtained in
shirggifond hak Rhifushier 2@ mg, 1600 CoG12:A0 ma)andiNaBH4 (14
mg) were added and stirring was continued for 12 It until the reaction was
complete (TLC monitoring). The reaction mixture was partitioned between
methlene chloride and aqueous NH4C1 solution, the layers were

o teg%fmd the orge %'ayerfwaa vyashed ghcttﬁtﬁrbdfﬁgﬁqya Srpidazolidine-

tered and evaporated he'crude product was crystallize
I@Igd ey rE ey tﬁcﬁ‘i%’é"t‘iife tide 15 compound (52 mg) as

white SO|Id MS (ESl) 353.2 (MN"). The (E)- and (Z)-isomers can be
daparmEasyenoiunediapipleaysncagal Ebiarisia 1422)-5-aminoadamantan-2-
(EVB)#efB30X 03] Bicliaze- S Hp i 4 3h i cadaniantane-beat3oxkc obtained in
acidmethy ester 20, tyﬁam%%g Y435 PrepaEer Iaanalagy to example

100/101 from 1-aminomethylcyc opentylamlne
4-oxo-adamantane-1-carboxylic acid methyl ester by reductive amination
with NaBH4 followed by ring closure with bis- (trichloromethyl) -carbonate

BB 5SRO R U U CE e

Es%a?ﬁé@]ﬂﬂ‘l yadamantan-1-yl] methanesulfonamlde

(E/Z2)-4-(2-0x0-1,3-diaza-spirol4.41non-3-yl)-adamantane-Il-carboxylic
Abid material was obtained in analogy to example 107 from 1-[{E)-5-aminoadamantan-2-

vl]-3-methyl-1",3"-dihydro-2H-spiroimidazolidine-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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This material was prepared in analogy to example 139 front
(E/Z2)-4-(2-0x0-1,3-diazaspiro[4.4]non-3-yl)-adamantane-I-carboxylic acid
methyl ester as a white crystalline solid. 30 MS (ESE): 317.2 ([M-H1-).

WoAHEY0ar (2)-isomers can be separated by chromatograph§BRP3fE460667

gel. WO 2008/046758PCT/EP2007/06066%-- 116 - Example 144:
(E/Z)-4-(2-0xo0--diaza-spiro14.41no11-3-yl)-adarnantane-I-carboxylic acid

amide This material was prepared in analogy to example 140 from
(E/Z2)-4-(2-0x0-1,3-diazab spirol4.41non-3-y1)-adamantme-1-carboxylic
dcidrasialéystalline WhitéSelid 3MS{ESD:0308i 33 Mbb)r el {p)ralickidazolidine-
(%fsﬁmqslcamaagn&ﬁn«aﬁaﬁeg]%%9&@@&%@@9@% on silica gel. Example

%L@@:@Hy\gg%mﬁmy Rdaman %nezdéﬁgﬁe% Hazgspi ?_%151 4%%&39a%mm 2

b DY e e Pl LT v

m@ﬂﬁyﬁ@éféﬁ asaarihitéosolidoMe(BSY):-306.(EAN 1498 THa(EYAahd
(2)-isomers can be separated by chromatography on silica gel. Example
146: (E/Z)-4-(1-Ethyl-2-0x0-1,3-diaza-spiro[4.4]non-3-y1)-adamantane-1-
carboxylic acid methyl ester This material was prepared in analogy to
@xample 11320/101 from, (T-arvimesmetylcyclopentydnethy-amite.dihydro- 1H-

4px9:adamantaneacathoxyic acigd.methy § l}‘i‘fn?ééﬁ%‘?éé%%’%%ﬂg&‘at'on

with NaBH4 followed by nng closure with bis- (t hIoromethy onate
a colorless vis 361 3

0 us ojl, M %} ﬁ )
15 maftcerial was %?ame% 11t ana @}b O Eﬁrc“)i}ﬁato ra %n] 51 5 am}ngadam tntan -3

-Isomers can be separat ted cage

&h o (e ho?nét%xﬁiey%%ﬁ@w)n@wﬁaﬁﬁme% i“higdﬁdr@nanw@é mg, obtained in
@bﬂmm&dmﬂamsadd@w@mmpleiasm %o S {@bylansing-( [ M-H1).
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) 25 and directly used in the next reaction step.

Example1tdr: (E/2)-4r(ihyh2iaxerd- B-diaracIpirghn0Bxo-1',3 - dikydro-1H-
3;Xr1<){1 da(fﬂzo?%ne ég‘ 2'-inden j-1-yl}adamantan-1-yljmethanesulfonamide

This material was obtained in analogy to example 109 from 1-[(Z)-5-aminoadamantan-2-
yi]-3-methyl-1",3"-dihydro-2H-spire|{imidazolidine-4,2'-inden}-2-one (70 mg, obtained in
example 125} as a light brown solid (20 mg, 219). MS (ESI): 482.3 ([M-H|).

Example 132: N-[{(E)-4-(3-Methyl-2-ox0-1",3'-dihydro- 1H-spiro{imidazolidine-
4,2"-inden}-1-yhadamantan-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+QOAc).

Example 133; N-[{Z)-4-(3-Methyl-2-ox0-1',3"-dihydro- 1H-spiro[imidazolidine-
4,2"-inden]-1-ylJadamantan-1-yl]sulfamide

This material was obtained in analogy to example 111 and example 113 from 1-{(Z}-53-
amincadamantan-2-yl]-3-methyl-1',3'-dihydro-2H-spiro{imidazolidine-4,2"-inden]-2-one
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carboxylic acid WO 2008/046758PCT/EP2007/060667 - 117 - This
material was prepared in analogy to example 139 (E/Z)-4-(1-ethyl-2-oxo-
,3-diazaspiro[4.4]non-3-y1)-adamantane-1-carboxylic acid methyl ester as

W8 edidlEsS¥iscous oil. MS (ESL): 345.1 (1 M-F1J-). The (E)-PAGEP2067/660667

(2)-isomers can be separated by chromataggraphy on silica gel. 5 Example
148: (E/Z)-4-( 2-Ox0-1,3-diaza-spiro 14.4Inon-3-yl)-adamantane-1
-Cdrbuxyligackd amsidenpkhid Thaseriah it iMdpanad, inanalbgy thexasaple
¥40drom)(E/Z)-4-(1-ethy1-2-0x0-1,3- 10 diaza-spiro
11.41non-3-y1)-adamantane- | -carboxylic acid as crystalline white solid.
MS (ESL): 346.2 (MH+). Example 149:

3- (3 -Chloro-benzyl)-1- ((E) -5- hydroxy adamantan-2-y1)-4,4-dimethylimidaz

iN-2- 15 This le,89 from
1- E%% %{%romadamn%ar% % %{n?ethyf?ﬁ%lld%zo |d§1)§§r§i}r€g %F {E@
é%@fﬁ&hﬁ%ﬁ%%%@%ﬂ%ﬂ)rbrﬁﬁﬁ@@%talwh i 5aEAemSs (ESL):

389.3 (MH*).  Example 150: -( (E)-5-Hydroxy-adamantai

2100 A LHH SRy D33 CkiHI WSO B EnSRyP0 DEYZY PytirhitidZ otiditipogdemantan-2-

Thissmaténial Wasl reppared-span dlogiatoleiample-8Ri&rdnR1-one (50 mg, obtained in
LUE)R-ygroxy-adamantans @ thd, #-dinatbyl-imidazoidin-2-one by

alkylation with 3-(trifluoromethoxy)benzyl bromide as a colorless oil. MS
(ES1): 439.3 (MEP). 25 Example 151:
(R)-3-(4-Bromo-benzyl)- -4- cyclopropyl- -( ( E)-5-hydroxy-adamantan -2-

examn} t% oy A éfoonei\ir Wiz grlal iy reRaey. (E}}%,Qﬁwloo%flto

from (R)- %f cy
59%@%@%@%1%%@ ylld;ea Wmﬁm@hbﬁizcerﬁ@ldbtamed in

example 69, after separation of the enantiomers by chiral HPLC and
ddsignetriad tvofsthietzibedlaten @y 20081015 758POT E F 200 3/060663amantan-2-

3!111]83'—methy1-1‘,3'—dihydro—2H—spiro[imidazolidine—4,2‘—inden]—2—011@ (50 mg, obtained in
example 125) as a white solid (16 mg, 27%). MS (ESI): 410.5 (MH"),

Example 136: 1-[{E}-4-(3-Methyl-2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-
4,2'-inden]-1-yl)adamantan-}-ylJurea

This material was obtained in analogy to example 117 from 1-!(E}-5-aminoadamantan-2-
yi]-3-methyl-1",3"-dihydro-2H-spiro|imidazolidine-4,2'-inden]-2-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-ox0-1",3"-dihydro-1H-spiro[imidazolidine-
4,2"-inden]-1-yl)adamantan-1-ylJurea

This material was obtained in analogy to example 117 from 1-[(Z)-5-aminoadamantan-2-
yi]-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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configuration by x-ray cristallograpy, by alkylation with 4-brornobenzyt
bromide a white foam. MS (ES1): 459.3 (MW). Example 152 and 153:
N-[(E)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin- | 5 adainantan-1

WE) RI4B8#ATIe and PCT/EP2007/060667

N-1(Z)-4-(4-1sopropyl-3-methy1-2-oxo-imidazolidin-1yl)-adamantan-1-y1 |
-acetamide These compounds were prepared in analogy to example
1000k frdin Bi¢Nei DB tHyIbutané-B Mddigind H -spiro[imidazolidine-4,2-inden]-

N-(4rexenadamantandsyiiracetamide ( for synthesis: patent, FR
1511936; 1966) by reductive animation with NaBH4 followed by ring

c%ﬂ%@awﬁ@ hiss 4 (Hichiorameihvh carhonatenThs fﬁ!@jsaqm%z%eaﬁmw 1H-
eparated by flash chromato on silica gel with AcOEY/MeOH ((

DU G016 B EAOUHEE GBS S LE B A8 hjer (preparation

Elﬁﬁiﬁbﬁé{ 31;54 Org. Chem,; 1983; 1099) by reductive amination with NaBHj followed by

5@3&@&@4&&{Z)sa1huaz@w@@maiaﬁmzr&lasamﬁiﬁtab@ﬁalm'[IEBI 381.3

3ecta6rane Liese. campRURgD 1 %@g&%g%ﬁ%ﬂﬁnt%'g% SRSl

1 from (3-aminomethyl- oxetan-3- amin
5-hydroxy-2-adamantanone by reductive amination with NaBH4 followed
by ring closure with bis-(trichloromethyl)-carbonate. The (E/Z) isomers

ere sep flash chromat phy on silic with AcOEt/MeOH
B e o050 1) RS E - CUIOTLL L ey dgaacn 1
(N/)Wﬁlflfﬁé?éﬁ)-l aﬁﬁb@\)ﬂmérs can be separated by chromatography on

silica gel. Preparation of the starting material: Step a:
(8-s&mimonue thiidox e taid-34y D) -ekb e 2 dalmihe-Toi-spiro! imidazolidine-4,2'-inden] - 1 -

3}%R@ﬁﬁgﬂﬁs@mQ%@mﬁ&ﬁﬁﬁ%%rﬂ%@m9}1(1:95%@%%?hﬂﬁe%%queous
SIS nalo step a, rom o
R e T B A P 8 g L
&izﬁéféﬁmwnﬁ%ﬁpaﬂmﬁ@yW%K@péﬁﬁbtwvéaampﬁmr%t@rémﬁa%%yﬁll IN aqueous
$tittedrat Rdnynderandtimasphece bkl 2Hiord dunthetatatyistiwass were
E%?o Qggqt Qeyifﬁg CUQPIaV% Jgﬁ@&%ﬁ@&‘%ﬁ?ﬁﬂ%ﬁl Itge}%q@émgsicpr?ﬁ&ggﬁlg%d
VI | u
SIS T ARG T 34} NI e a7 (7)-

M@W@éﬁ@@@wmmﬁ%@h}f on sitica gel.

Example 140: (E/Z)-4-(2-ox0-1"3"-dihydro-1H-spirolimidazolidine-4,2"-inden]-1-

yhadamantane-1-carboxamide

A suspension of (E/Z)-4-(2-0xc-1",3"-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-
yl)adamantane-1-carboxylic acid (60 mg) in methlvene 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 ammenia 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
MgSQy, filtered and evaporated to give the title compound as a light grey solid. MS {ESI):
366.1 (MH").
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To (3-Aminomethyl-oxetan-3-y1)-dibenzyl-amine in methanol (10 ml) was
added a catalytic amount of 10% Pd/C and the reaction mixture was then
stirred at RT under an athmosphere of H2 for 8 h. The catalyst was

WOSHIETEY filtration, the filtrate concentrated under reduced pre&ERIR {0667

provide the title compound (90 mg) as-cbiérless oil, MS (H): 5192 (M+),
Example 155:
AT B PIRLOD Badsete SugE AlS p o BTieA dee- SR akrsrFamide Stepsomer by

Aaxst- Qyclopropydpinyina-ayiclohe piahe earhonitiile benE4ABTmMemNne solid, MS
?.nd 4.1g of potassium cyanide were added to a 10

&

solul%(l)on of 4.38m1 (62.4mmol) cyclopropylamine and 3.56m1 (62.4mmol)
of acetic acid in 50m1 MeOH, The rection-mixture was stirred for 24h, and
then it was concentrated under reduced pressure, taken up in EtOAc and

ash anlc la s concentrated un r reduced

Ecéag% \{\% gl\/z%e{g 4% éﬁﬁ g%’&?-é{ﬁ vlja yvzg{amantan £ a]IF %ﬁlycﬁo 2H-
@eybregﬁwhémméye@ﬁebﬁaﬁe@arbon|tn|e. MS (ESI): 179.3 (M+H) 15
Step B: 4-Isocyanato-benzoic acid ethyl ester To a solution of 1.5g
(9 :08rmimol ddamindibenZbiciacidietilydstet i shbrnirofdE ol drasGtideden]-1
9}%&{{1&&%@%%@@@(@@1@ hyl.chipsafarmate elaweﬁgtm MPsREeAt room
\{\é%%%t,g 1%% un eé r@ z_lf(ﬁg) r{} A1l 1{?%0 e‘z%tr?tqmeggm di?} %?fj fui‘i_hel 20 mg

re to dryness ato €nzoic acl

%%a@e@%iﬂgé %{'&(N%.; ol g}é)p\«@re added and stirring was contmued for 12h
4:(d-Cycloprapy b2, dodipkoe 1 3-Ciaza:spiio[d. 6jinedes:0a0) dpenreie acidrtitioned

ethvkestard619 &%&%immglgcﬁfeous NH4C1 solution, the layels were separated, and
IFl Xclo ropyla Iamlno cg/lelghe taneca trlle
S

6y ahatoBehZGic acid es‘%er 1n ﬁ%tvégﬁe &t %%Iaf'o‘% SPRpRiFd: The
anui@h‘eﬁdslgmﬂzma}hﬁqél mﬁé%%%@b&éda@awmé%ﬁww@wa?
coniiipuad {or 24f) andlihesdh® RE r@sCi@s XM Wakheontentrtgtisomers can

HE‘Q&H%QHWcHY%ﬁ%HB%EH%HI@H}?ﬁﬁCTQthe dry residue was added 17m1
of 2N HCI and 33m1 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

roduct e y hr SI|I ith EtOAc/He
B e R - A U Dosic
reld BSihidse3-y1)-benzoic acid ethyl ester MS (ES1): 357.3 (Mbli). WO
2008/046758PCT/EP2007/060667 - 120 - Step D and E: 4-( 1
Tbyctopropy 1-2-prepdr 3t dicarar spir oo 436 whal 680 8-y DEen 2eicraicichethy! -
W}&%&%@@,@@bﬂ_&ﬂlﬁﬁaﬁhne 1-carboxylic acid methyl ester by reductive
FdSaslop® W£i%’ﬁ'%ﬂ§v%é%l qu‘l1 Zgad%gﬂrlo SRy ﬁnc %Igmeﬂl‘ﬂ -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-ox0-1,3-diaza-
spiro[4.4]non-3-vl}-adamantane-1-carboxylic acid methyl ester as a white crystalline solid.
MS {ESI): 317.2 ([M-HI). The (E)- and (Z)-isomers can be separated by chromatography

o sitica gel.
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5 benzoic acid ethyl ester dissolved in 4m1 THE/Methanol I:! was added
under ice-cooling 70mg (1.84minot) of sodium borohydride. The reaction
mixture was stirred for 2h at PT and then additional 70mg of sodium

WHGHBYdrdé was added and the stirring was continued over AGRERTB7/066667

whole was concentrated under reduced-prgssure to dryness and the

residue was 10 dissolved in 2m1 of trifluoroacetic acid. To this ice-chilled
solution was added again 70mg of sodium borohydride. The reaction

mixture was stirred for that HT and then the trifluoroacetic acid was

rémoyéd idAdeE fetdeed(pressivéiaFheprediduéivas tpkeriupdntiOAcandxylic
washed with sodium bicarbonate solution and water. The crude product

was purified by chromatography over silica gel with DCM/EtOAc 9:1 to

e &%%&gi%g%@%p& @ &x@&;eg@wy%én?g@ 143 %@53 (ﬁwﬁ{fb o-1,3-diaza-

undec-3-y1)-benzoic acid ester
ARG 8pFopy1’ ?%&Bafet@la.éﬁ@affﬂ h Sliticcs Syt i MS (P50
SoRiiontof Tolthg (2)1mmdl)-isomers can be separated by chromatography on silica gel.
4-(1-Cyclopropy1-2-oxo-1,3-diaza-spiro[4.61undec-3-yl)- 20 benzoic acid
ethyl ester in 2m1THF/Methanol I.. I. was treated with 0.5m1 of IN NOEL
After stirring for 3h the reaction mixture was acidified with iN HCL, taken
R EOAG aRd (WashedWithwaterto —gﬂlﬁrﬁét@ﬂqwﬁﬂ PYF&liaza-spiro|4.4]nonan-2-
4-(1-cyclopropy1-2-oxo-1,3-diazaspiro[4.6]undec-3-0)-benzoic acid
MS(AN) 327.5(M-H). A solution of 47mg (| .3mmot) 4-(

LS 11 Op ]Y%]%?T?e Iilaaznail per I 4291%@6(1 ??14? b% X%tﬁ,lﬁeglaz&—

2rPony] Hithidazole il
éWd%%%ﬂEB@férHH -4 @ﬁ%ﬁ?ﬁ@ (0sar mﬁ)wﬁﬁm&ﬂwgeﬁta@ww%ae‘as (ESD):
andl tHestininghurder sefyX wasreantianed fepannthey 2ohngoeaskonn silica gel.
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-oxo-1,3-diaza-spiro[4.6]undec-3-y1)-benzamide. MS
@%%QQQ%B(MMW)UW&?@Q&Q%Wﬁ%@&?ﬁﬁ&%@%@@@ Cadadantane-1-

EXx m e 156; 1- cflo ropyl -3-(4-methoxy-2-trifluoromethy phenyl -
I%r dpa aqsatﬁ‘rolif uhdécan-2-one This compound was synthesized in
alogy tq xample 155, (step, A to E). In step B methory-2- trlfluoromethyl
R TSFR W AL-EiFe ) PAeRal BB O AN S DA AR S S
érhgﬂmsm@ir -Hilylepiiin ehé fixst vdduetion stepanascgarfordmdtitiester by reductive

E{llﬁﬁ@ibﬁﬂlTNEHHPﬂ@@@\@Hﬂ@di @@J@l&)ﬂd{ﬂﬂ%@ E*f!:ﬁl’M@Qllélthyl ~carbonate as a
LY RIQRIRRY T %’i@g@ ySgl ity P‘?W%‘PX df ﬁTl g:b 1some1s De separated
un can as Ilg 0

diaza-spiro14.6 -one w s obtain wn crys
P3SN IS RSP 88878EN41-1). 10 Example 157:

4-(3- Cyclopropyl -4-isopropyl-2-oxo-imidazondin-1-y1)-benzamide This
EErAPGIMP IV s SR HE- i deriabl teleXampie155 (step A to F). In
step A, 2-

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 (209 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-ox0-1,3-diaza-spiro]4.4|non-3-yl)-adamantane-1-
carboxylic acid '
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mMethyl-propionaldehyde was the starting material in place of
cycloheptanone. 4-(3-
Cyclopropyl-4-isopropyl-2-oxo-imidazolidin-l-y1l)-benzamide was isolated

WES8i#ieesE5 solid. MS (ESI): 288.0 (mEr). Example 158: 4-FCT/EP2007/060667

1-Cyclopropy1-3-(4 e hoxy-phenyl)-1,34dizza-spiro[4.5]decan-2-one
4-(1-Cyclopropyl-3-(4-methoxy-pheny1)-1,3-diaza-spiro[4.5]decan-2-one
Was protiuiebd in pmplogy itoserEgipte q&m@mﬁ%(ﬁ@’@)wamr@ 2-0x0-1,3-diaza-
m}ﬁdﬂ[@@ql@dﬁhﬂfﬁ}t’ 1, StaR A 2R @y@it%wg QE‘A@ tﬁﬁﬁiﬂ%ﬁﬂ&@ﬁ%@[@@% viscous oil,
cyelo n ste ethox enyla
useg2 in pIa%e T@% ﬁnrﬁ)r?é qZ}?c aC| thy "ester. gﬁ%g i}de o’luctg v@g %mmdtoﬁmp fry
SBrailiedsss a colerless and viscous oil. MS (ESI): Example 159: 4-(
[-Cyclopropy1-3-(4-hydroxy-phenyl)-1,3-diaza-spirol4.51decan-2-one
25150 mg (0.5mmaoi) of
1-Cyclopropy1-3-(4-methoxy-phenyl)-1,3-diaza-spiro[4.51decan-2- one,
product of example 158, was treated with 1.5m[ (1.51-rimol) of boron
trichloride (1.0M solution in Fieptane). The reaction mixture was stirred at
RiafoplOMSTHE ToactiorOmixiielivas dhies] 4akenw3 i Eibyhaceiatelandboxylic
waghgd with IN HCI and water. The raw product was purified by
chromatography with DCM/Ethy acetate 9:1 to 4:1 giving 30mg of 30 a

I It}

TR D S s ting -
Srarpiieit Efb‘br%ﬁi&)rﬁ %%ﬁﬁ%“’s‘ﬁ'ﬁ&[&%ﬂﬂ&c%dz%ﬁémﬁ#ﬁ%‘ H‘l&i@ﬁ%‘lld s
WBS prgduced i analogy to example 158, with the difference that in step

B 5 was used 3-chloro-4-methox-y-phenylamine in place of

4-methoxy-phenylamine. The product was obtained as white crystals. MS
(ESI): 335.4 (M1-1). Example 161: 3-(3-Chloro-4-hydroxy-phenyl

Eiaﬁyﬂ@mwyb{i@}dtﬁé%§m5@)l4 bllecandiognedhthExample 16 Wasethyl-

@'}QQ&E%EE% om 3 (3-chloro-4-methoxy-phenyl)-1-cyclopropyl1-1,3-
dlaza sp|r014 %1decan 2-on (Example 160) in analogy to the procedure

scrlb d.in examp le 1 idin
R aL A R e Loy bBBYSE oMbt s apmenan-
8rﬁé ag%%ﬁﬁﬂl‘fbﬁf}ﬁ g)i(tégr)’z 904 bnpativmion with 3-chlorobenzyl bromide as a
white powder. MS {ESI): 389.3 (MH").

Example 150: 1-((E)-5-Hydroxy-adamantan-2-yl}-4,4-dimethyl-3-(3-triftuoromethoxy-
benzyl}-imidazolidin-2-one

This material was prepared in analogy to example 89 from 1-[(E}-5-hydroxy-adamantan-
2-ylj-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-cvclopropyl-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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15 Example 162: 1-Cyclopropy1-3-(2,4-dimethoxy-phenyl)-1,3-diaza-spiro
[4.5]decan-2-one This compound was synthesized in analog to example
158 with the difference that in step B 2,4-dimethoy-phenylamine was used

Wik RGP A-methoxy-phenylamine as starting material. ~ PCT/EP2087/060667

1-Cyclopropy1-3-(2,4-dimethoxy-phenyh<g 3-diaza-spiro[4.5]decan-2-one

was isolated as a white crystalline product. MS (ESI): 331.2(Mbr). 20

Exahgple ieBbY sayriepreprare-tifalbrbtrhyitpHerpnyobgey! bromide a white
dzarspire 18 tdeean-¥rone 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-methory-phenylamine as 25starting material.

%%Eﬂ@r%ﬁ(%ﬂkf\ Q@%@Xk&%ﬁé@ %q%tﬁi@zzao%' r%ﬂ“d?z%ﬂﬁﬁ?'}" y1)-

ne was |SO te as CO orles
§ @”ﬂf{’ﬂ}iﬂﬁ) Ffé-ﬁr ng 9%%@@63711@@@( -2rfxo-imidazolidin-1-

d@mﬁ@@ﬁﬂtwaéﬁi/in@ﬁé@im@fm analogy to example 155 (step A to E). In

step A, 2- methyl-propionaldehyde was the starting material in place of

difcisheptanondsanddp siepdd, 12 Sdichicoepheplyla0iié Wasused iimethyl-

plageof 4- élqﬁﬂﬂg%bﬁn?ﬁ&@quﬁm?ﬁﬁﬁﬁﬁd)3&cetdm1816 f.O(Ij synzthesm patent, FR
pro ichloro idazolidin-2-one was

L A L SR R e

étw«ifaﬁ%ﬁyxlhq@&@ﬁbw Tlhcz(%}wyepwe’ﬁgﬂﬁ@memﬁMzﬂ@ﬁ#édmmtoglaphy

commiponpd wals sytihesizedin analagy e axampiii 455 (sleprdos&)ddnMS (EST):

stepsAngrmethyl-propionaldehyde was the starting material in place of

cycloheptanone and in step 10 B, 4-methoxy-phenylamine was used in

place of 4-amino-benzoic acid ethyl ester. 3-

Cyclopropyl -4-isopropyl-1-(4-methoxy- phenyl) -imidazolidin-2-one was

olate eII S (E 275 3,( Ie 166:
gp?r%py -f]szgpro @‘f%{ (ﬁqﬁ'yf)o yap1 éjﬁi} |m| hggoll%xnﬁn
”ﬂﬁi@ @bﬁ%@%@\ﬁﬁ% produced from
3-Cyclopropy1-4-isopropyl-1-(4-methoxy-phenyl)- imidazolidin-2-one
(Exarmplenesidnvemalgyasdie proled ive desphivdlditléxamplé-168nomethyl-
3xeyelaprDPYdrAdSeRIaD - ﬂya%layon%xﬁmramaﬁrérmgmi&me?manw@swnh

Nolated as A.aalpness 1A “4{?‘}1@%' ﬁ%l b
3-Cy cTooro gl 19@ ﬂ’ucoro 4- m oXy-phen A{_e' |tsg %ar |m‘1|t azo Iec}E isomers
Hﬁée separate by flash chromatogr: aphy on 5111(:& gel w1th Ac Et/MeOH (100: 2. 510

90:10) 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 trimethyisilyl
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 br {3-Aminomethyl-cxetan-3-yl)-benzyl-amine
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This compound was synthesized in analogy to example 155 (step A to E).
In step A, 2- methyl-propionaldehyde was the starting material in place of
cycloheptanone and in step B, 3-fluoro-4-Methoxy-phenylamine was used
Wik P oF2-Amino-benzoic acid ethyl 25 ester. PCT/EP2007/060667
3-Cyclopropy1-4-isopropyl-1-(3-fluoro-4-meethoxy-phenyl)-imidazolidin-2-
one was isolated as a light yellow solid. MS(ES1): 293.3(MW). WO
20087048 788U EPZO07 /08068 Fenidomiiisicortpeusld Was!) was added a
Wrihepized ih asRIogYHe exammie AasHsian iR icmadmeteRifrednut RT under an
%@%%é%%&lg Q? IY_&I?%QQ W aﬁl%&ﬁr%%l%gsrpe%t%@g& I%zq{ﬁ?aetiggq the fgiirrﬁltglaé(gécentmted

cycloheptanone and in step thoxy-phenylamine was use

dﬁ@%ﬁﬁ%—%ﬁf@?&‘@émp@ﬁﬁi@ﬁéﬁi-tiel compound (90 mg) as colorless oil, MS (EI):
C92logropy1-3-(4-methory-pheny1)-8-phenyl-1,3-diaza-spirol4.51decan-2-

one was 5 isolated as a colorless waxy solid. MS(ESI): 377.4 (N4Fr).

Example 169:
4-Benzy1-3-cyclopropyl-1-(2,5-dichloro-phenyl)-imidazolidin-2-one This
EANRPLNG sVas SYNTRSiZeslim analogy. I, exapRies kredsten AlloE) - dthide

step A, phenyl-acetaldehyde was starting material in place of

ayeloheptanong AafhInSIRh. B foRe k- dichlarazahenyl amine was used in
place of 4-amino-benzoic acid ethy]f ester. 4-Benzyl-3-
/ - -dichloro-phenyl)-imidazolidin-2-one was isolat a
%ﬁ”ﬁfé%#ﬁggf?ﬁf%%%ﬁ%@a%@é%@%??@%gﬁﬁ%fé Wpee e
SOBHi0R AL £-{5RhIBro B IGbY 6 PRBFIATEB BRIP4 TR HB Bl reetic acid in
\Wwers Isyieth ElsiF el rier Boalogyt tocexamaptecd 55 (BtbpeAdithE). itrwstep i eRtrated under
matiyipepianraidebyds wasstarting matedalimrlage. ofeysiohapiananes
apd.ammenium, acetpte.in place of ¢ ?ch?%%pyé &Q%%e{%&%” Sep Binino-
Chioro-5- uoro-pﬁweny amine was tised’in _Ejlace Of A AminGbenoic AdE°
émiﬂig%ﬁeqrﬂ'@%%le. MS (ESI): 179.3 (M+H
3-(2-chloro-5-fluoropheny1)-5-isopropyl-imidazolidine-2,4-dione that
fasplfed fropactrisaprdueadare avalscthBre e benzylated by stirring of 300mg
(12.11mmol) of
J¢2- Shiorwr SFlLdgd Pheny @5 -isepriopyimicéaz ofidingr@, dsdiane gvithof THF was
idde(d16mmenefibenaytibirandesneh RHaeth I8MA)QE S Mhixtare was
h‘é{gg%elgggi%‘)e 'UXO%I 1"”%155{{.?[) )(3'1:1 Eorﬁ%pﬂ%’taﬁg i -II'-I § re%CtIE(I)EF mlxtu[etwgs T
fhen ta enupine y‘l acetate’and was washe ] f/\r/ifﬁ NHE a0 Waer "> H¢
Thlefutie ProdirREe kTt by Siita ge et orEBrEpHsAwith Enyl
acetate/Heptane 1:3 to give 306mg of pure
281 bendyll3-2lentorol S AudirpHehyiysisoptésyimidazolidireaid-dig cthyl
B@dhat was reduced with the same procedure described in step D and E
to give pure 3-bouyl-1-(2-
¢hiosaPofluprasphenyd) - 4dsRFARYHBISAIlEN 2008 AT RIE A8 Scrude 4-

Yé%%}%{%‘%lbl\eﬂnsz%%cs a%d?' elgay% g}:/{(lf_!']i}'l 15mi THE 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 17mi of 2N HCl 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 Jundec-3-yl)-benzoic acid
ethyl ester. MS (EST): 357.3 {(MH").
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WO 2008/046758PCT/EP2007/060667 - 125 - This compound was
produced in analogy to example 170 with the modification that ally1l
bromide was the alkylating agent in place of Benzyl bromide.

W HNG36(58chloro-5-fluorophenyl)-5-isopropyl-imidazolidine- ECHERRYS 060667

isolated as colorless oil. MS (ESI): 297.44dVL W). 5 Example 172:

1-Benzy1-3-( 2,5-d ichloro-phenyl) -5-isopropyl-imidazolidine-2-one This
compound was produced in analogy to example 170 with the modification

that in step B, 2,5-dichloro phenyl amine was used in place of _
2iep|bress-fluotd-phgnylranpyie?-oxo-1,3-diaza-spiro[4.6 | undec-3-yl)-benzoic acid ethyl
I1Benzyl-3-(2,5-dichloro-phenyl)-5-isopropyl-imidazolidine-2-one was

isolated as a 10colorless viscous oil MS(ESI): 363.3 (N41-1). Example

L¢3 228mg (0 Glmmol) of 4 yciepl o; [-2 4 dwxo 1,3- zaza é Sndec 3-yl}-
-4-1SOpropy Sid in-

i (2,5-Dichloro enw%- -4 uoro-b z

ﬁazmg%ﬁmfﬁﬁ %w&éa&éﬁlﬁn’f %Q“Pdl%‘x%%n\ﬁi’é idfé?@v’rtﬂdtﬂéce -cooling
rbdficatiomraciedd wrepoB 12 8-BicAlbeoghemyraimine wasstised far 2h at RT
Rlacehed daehiRiodS-ikorerphanyh aatne and-that 4ifleerorbenzvibremide

Et; I ygtn gent in place of Benzyl bromide. 1-
(CZ&FT}D%Bh é{rc% plh%fi/l) 3-(4- quoro benzyO -4-isopropyl-imidazolidin-2-one

ted as a colorless viscous oil N1S(ED: 381. %Mf) 0 Exam
C was concentraie UE’l eI reduce p! essure to I”Yll ss and the rest ue was

ﬂl{&@iﬁ@%@ﬁli@ﬁgﬂﬂfgorﬁ@‘fh@@a@@--amg}aﬁoczmhs%ﬁd)wﬁaazoﬁwraédr,ctagam 70mg
inCexalsZ: boechhisidembeuad waspraducedsiniand agy: toexample thé0 the
Wiﬁw}% JORAICRORS; EH%JEH%S%B& ﬂ@ﬂ?&%a%?éa?u‘{%a%ﬁé%@{lﬂimi? D up in

n step B, 4- methoxy-phenyl amine wa

one . an
R e B TRt LB 3SR PEIHITE A D28 B et was
Wb talkieing agyep fropraséof el BfoWBEIAc 9:1 to give 103mg of pure 4-

1}(@ﬁ@iﬁ@pﬁb%&ﬂia}-diua—spim[4.6]undec—B—yI)—benzoic acid ethyl ester. MS (ESI):
%@W’fﬂf ‘-dihydro-2H-spirolimidazadine-4,2T-indenl -2-one was

obtained as a white solid MS(ESI): 309.0(MH1).  Example 175:
1-(4-hydroxypheny0-3-methyl-IT,31-dihydro-21-1-s 30 indenj -2-one WO
2008/046758PC T/EP2007/060667

Step F: 4-(1-Cyclopropyl-2-ox0-1,3-diaza-spiro{4.6Jundec-3-yl}-benzamide

A solution of 76mg (2.1mmol) 4-(1-Cydlopropyl-2-oxo-1,3-diaza-spiro[4.6]undec-3-yl}-
benzoic acid ethyl ester in 2ml THF/Methanol 1.1 was treated with 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 63.5mg of pure 4-(1-cyclopropyl-2-oxo-1,3-diaza-
spiro[4.6]undec-3-yl)-benzoic acid MS(APT): 327.5(M-H). A solution of 47mg {1.3mmol)
4-(1-cyclopropyl-2-ox0-1,3-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 Zh. The reaction mixture was taken up in FtOAc and washed with
IN HCL and water. The crude product was crystalised in Ether/Heptan to give 25mg of
pure 4-(1-Cyclopropyl-2-ox0-1,3-diaza-spiro{4.6 Jundec-3-yl)-benzamide. MS (ESI):
328.4 (MH".
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- 126 - Example 175 was produced out of
1-(4-methoxypheny1l)-3-methyl-I',3'-dihydro-2Hspirolimidazolidine-4,2'-ind
enl-2-one (Example 174) in analogy to the procedure described in

WA 189 providing pure 1-(4-hydrox-ypheny1)-3-methyl-FCT/EF2007/060667

I',3T-dihydro-2H- spiro | imidazolidine-4,22-inden | -2-one as alight brown

solid. MS( ES1): 295.1(MH ). 5 Example

Erenelz - 44 {(3c sty iphéehyhedorat Ay tloxommitialzolidind-yi3-diaza-

adroiamtaneteapbexylic acid methyl ester Step Al2-An

to-2-(3-chloro-phenyl)-propionitrile A mixture of sodium cyanide (25.4 g),

AN L ride (27 8ig) ARt AAHEPHSAQAPIMERIAL3S M 8 3R5%% B 4-

solion) s sired ot room. temperatire for fve minulgs. Ay solufion ot .o,

3-chtor acetop!fhenoney 8g€f in‘ethanol was addad to the dbove mixtura o benzom

THE ABSK $H&E sealed with glass stopper and stirred at room temperature

for 24 h. Reaction was monitored by TLC. After completion, the reaction

Aastapel s filtetr el tarsuigtte C elitept iemeodevitlolydiis IS an s IThénfitrateo sodium

waﬁ)gﬁaﬁa? Wit walR(H0Q nak gp@pﬁmmﬁlwgbx%@dmmwmm9pgheny1 )-1,3-
C ined.ar. - Iried over r .

T e R R R s

qul%ér%&\‘?ﬁﬂohgh neutral alumina to remove some colored impurities.

Evaporation of dichloromethane yielded the crude Strecker product

2-amino-2-(3-chloro-phenyl)-propionitrile (8.0 g). Step

B12-(3-Chloro-phenyl)-propane-1,2-d amine 20 A solution of compound

Zamiplo- B {34chidraghany h-prowivminyle (8:0 ginid toiidie (60) e avmsde

cooled to -78C and DIBAL-EI solution (132 mL of a 1M solution in toluene)

Wais ecidedtodtvdrogywiseitmideranittegern. ékhenpéaclio smpxtuxe Bvds: stewly, 2-

wanngd ip-ramdemmaatiuaand then afiat stitind for dihiReastiene. 4-3-

uasmoniiered. by ILGAfler complstion. {ho reaction e s, o uni

qﬁengﬁe%}Wl B30 R et ARe Sid TEh 160 ™ Water.SAﬁ?éa(gT\‘}e‘ﬁiﬂ?t%WH ¢

i MaforhiddBAdHE drude mass was taken in 50 mL water and

acidified to pli=.1 with IM HC1. Organic impurities were extracted with

ethyl acetate and the aqueous layer was basified to pH=14 with 30%

NaOH solution. The free diamine, 2- (

Bachigile-itse Ay ) plodanssiyR didnmine; wasp brtrdpted-ditha -spiro[4.5 ] decan-2-one

dichloromethane, dried over sodium sulfate, filtered and concentrated (4.2

g)( Themptenal-pas-urstberugecinthe, Redd30ieR610R] stemh -bMB(ER hiroduced

%@?ﬂ%ﬂ&%@ E}Lsatl%gie 1535 (step A to E)_ with the modification that in St%pa‘?ﬁoxylic

In0-2-(3-chloro-phenyl) qropyltamlnol- ama ane-1-

Cl4-[2-A
8%%%?&%’@5“@? starting material 1 place of cycloheptanone , 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 HCI 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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WO 2008/046758PCT/EP2007/060667 - 127 - To a solution of
2-(3-chloro-phenyl)-propane-1,2-diamine (3.4 g) and 4-oxo-adamantane-
1-carboxylic acid methyl ester (CAS 56674-88-5, 3.85 g) in ethanol (50

WEPYAEY aded acetic acid (0.7 mL) and reaction mixture waBGEEEe 0667

4h, after which it was cooled to C and NgBH4 was added. The reaction

mixture was then slowly brought to room 5 temperature and left at stirring

for 17h. The reaction was monitored by TLC. After completion, water

(30mL) was slowly added. The reaction mixture was concentrated at

reduceld pressiifedbiremdvedihe ethdroll Fhegliepusayer-was extiaétesi decan-2-
with DCM (3 x 50 mL) and the organic layers were then dried over

Na2504 and then concentrated to get crude desired 4-

Jf%{glmtngn%z(édg%@u%e%a y@@%&nﬁ sadaman wﬁéa%?eﬂaﬁxy'tﬁa%m siep B

acid meth y ster% g asamlxt Ure of E/Z |somers e comp ound was

NEETRtRE R éBW’rEH%Jf%’P@H@?’Bl?riﬁdgﬁﬁ%0?\/@@@8"@?*?%%@1‘@?&? The
Brep DI Bxophpiéndd 6s white crystals. MS (ESI): 335.4 (MH").
(E/Z)-4-[4-(3-Chloro-phenyl)-4-methy1-2-oxoidazlidin-1-yl]-
adamantane-1-carboxylic acid methyl ester A solution of 4-
r2-amino-2-(3-chloro-phenyl)-propylaminol -adamantane-I-carboxylic 15

agichipethy! €ster(hi99) i4arely-PEMyvas cenleehei20:0a0d-spiro 4.5 decan-2-
ttiphosgene (3.1 g) (separately dissolved in 10mL DCM) was added to it
drop wise followed by drop wise addition of triethylamine (6.57 mL). The

action mixture wa ught.to RT and eft at stirri for ]
;Fg)éaanc}fon{%v?;vsmr% o td'}%egivég %@: %?Ocr:%r% ‘}eﬁ‘né‘r’%}{ e 'fe rﬁ%lloﬁyr%%u%yl_l >
Hagigusitheddrses water Bxemaks E)@Mlléiy@ﬂ%ﬁﬁ%%ﬁdwumé@m ibed in
agureplas iy erd0divgspagain éxtizctedsithl REM- )] Fheeompbiped DM za-

ByermwrIE sriedaves Naznl4andagneentraiad iy gfford the crude

product, which was purified by column chromatography to give the desired
4-[4-(3-chloro-pheny1)-4-methy1-2-oxo-imidazolidinl-ylladamantane-1-car
boxylic acid methyl ester (5.0 g) as a mixture of E/Z isomers as a white

B 1 T ey b TR et e i s decan-2-one
fﬁiamantane |- carboxy{lc ac (fl amide
his compound was syrithesized in analogy to example 158 with the difference that in step

B 2,4-dimethoy-phenylamine was used in place of 4-methoxy-phenylamine as starting
material. 1-Cyclopropyl-3-(2,4-dimethoxy-phenyl)-1,3-diaza-spiro[4.5]decan-2-one was
isolated as a white crystalline product. MS (ESI): 331.2(MH").

Example 163: 1-Cyclopropyl-3-(2-triflucromethyl-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-(Z-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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WO 2008/046758PCDEP2007/060667 - 128 - Step A]4- [4-( 3-Chloro-ph
enyl)-4dazolidin adamantane-1-carboxylic acid To a solution of
(E/Z)-444-(3-chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-

WA aRtAne-1-carboxylic acid methyl ester (example 176, BC8/BF3p07/060667

THF: Methanol: 5 Water (9mL :6mL :6.mk} was added LiOH.1420 (0.562

g) at room temp and the reaction was stirred for 17 h. The reaction was

mbiitoretdwd ks Kftdresondpletivn cthdreactiplenpitisemdso E). In step A, 2-

GARGENFAIBH fal RAYAVR.QEGRH kﬁ’éa‘@ﬁhfeﬁhfz&el\%ﬁﬁrp\m% @dgeditedhifone and in step

rﬁaft'oé‘cm%ﬁtgreh%ﬂv A%H’;%Cteg Juith.e i 11 Lg‘ia? %ﬁl{e DS '@P‘é‘”t 155 ester. 3-
he aqueous n,%( was aci wit 0 1 andﬁ%ﬁ uct

Mgl%s&?a& dd it BEM @Bb%@% tyisPRERY 6?@‘&?\?@1@%% Wérmh@ﬁlated as a
digbdtovenNa280@ 4iandcontenticated tdiget pure (E/Z)-4-14-(3-
chloro-pheny0-4-methy1-2-oxo-imidazolidin-I-A-adamantane-I-carboxylic

acid (1.5 g) which was taken into the next reaction without further

purification. MS (ES-t): 387.4 (MEV). Step 131Example 177:

ExaArdid-(8sChlorerhe pyl) sdrnethini 2-ox0qimis HM}A}MM}dQﬁ%hdm 2-one

adamantane-I-carboxylic acid amide A solution of compound

%(%lﬁmﬁanbw@tﬂcgﬁféma%@@w&% IRsEYLep A to B). In step A, 2
ada ntane l-c ) ylic ac %130 m ? %/\? mL) Wg\f 1gjg)oled to O%
N R d”xé%’”‘i}’b‘rﬂ%@:ﬁ& Fﬁ‘i’is)‘fwea 4dde ﬁl A BPISS OISR AeiaE in step
& 2 6?@@?@;1%‘16?%1@6%&?@% Wwak e af ropmadmiperatad forBlester. 3-
Aftelofeupgtionsepacid-ahlaridelite exeash 2thaxabil dhlorisie and XM as light

\ygfg\@\\/@gg{ggqp ﬂ'@&gﬁlgygqu@ﬁgwed in 5 mL of THE, was cooled to
-78 degrees C and a saturated solution of NH3/THE (10 mL) was added.

The reaction was slowly brought to room temperature and then left stirring
for 17h. After completion, the reaction mixture was concentrated and

rect ed onto a SI|I column and th |som r was separated from
R B i) o) A 1 B0 T 2 GeSighners -l S ane
((;) -4-14-(3-chloro-phenyl)-4-methy1-2-oxo-imidazolidin-l-yll -adamantan

Byis coB Wi Lfire B9 T o SEPRIRIS bt RAGIIES 14 38 8Boxy-phenyl)-
(MHa*)okkanmpled m;b}@}@@(m)aﬁeﬂ@@mdﬂ& pheredure described in example 159.

BDC‘MB%E@S;M}W%Q@QHQM ?; phagaMantanaikeAMOXYNG a6l ated as 2
id enyl)-4-methy1-2- 30

T
ox0-imidazoli Sl ama tane ‘1-carboxylic acid amide Submission of
compound of example 177 to preparative HPLC, using a chiral column
Chiralpak AD, with 25% ethanollheptane as eluant gave the two

enantiomers, in optically pure form as white solids.
Example 167: 3-Cyclopropyl-1-(3-fluoro-4-methoxy-phenyl)-4-isopropyl-imidazolidin-2-

one

This compound was synthesized in analogy to example 155 (step A to E). In step A, 2-
methyl-propionaldehyde was the 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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WO 2008/046758PCT/EP2007/060667 - 129 - Example
178:4-(4-Fluoro-pheny1)-14(E)-5-hydrox-y-adamantan-2-y1)-4-
methyl-imidazolidin-2-one This material was obtained in analogy to

WEARIBIE P6 (step A-D) using 1-(4-fluoro- 5 phenyl)-ethanon@C(EEIRY /666667

and 5-hydrox-y-adamantan-2-one (step @)y to give after chromatographic
separation after step D the (E) isomer 4-(4-fluoro-pheny1)-14(E)-5-
Mydsorpadandamanyaiayednethylagidazsidiploionéstas A whitelsaliep A, 4-
E0mg) MOHESHH S4B Mdati)n d hEXampilace of cycloheptanone and in step B,
]471%(%1(&4’:- 'ﬂ?g%rﬂﬁ? QXQM%S “&%)ﬂ f]ggo?)&yﬁ%ﬁ{g qoian 1% P thyl ester. 1-
4-methyl-i in-2-one This material was obtained in anaﬁ d/ o
EXAIRPIETE (SePRDY UiRg -G i nenityathinche dsep ,&)oawas
Behipchrdxy ;actdoniast a3~ ovied (SMSHRSY ) 107givd Mdfter) chromatography after
step D a mixture of both E and Z isomers 4-(2-fluoro-phenyl)-1- 15
((E/Z)-5-hydroxy-adamantan-2-M)-4-methyl-imidazolidin-2-one, as a white
solid (35mg). MS (ES+): 345.2 (MF1'). Example
ﬁQﬁAp@i@b‘t'qﬁBﬂMﬂ){:}CK&@@ﬂé’id(@Bym@fﬁﬁ&'@l’y%ﬁdazoli,din—Z—one

4-methyl-imidazolidin-2-one 20 This material was obtained in analogy to

XAMBIG LIS ASISP Ariheysing 5 m{% agﬁﬁgmg@@fapﬁ (SEP Dl 4,
fter c@rogng \%Iraphlc sgparatl p rst I"g e E iIsomer 25
3 @“‘E‘n EBF SR T QL B GR mdah Er5 B PR gL ls P 23
@rﬁél%latwmfe“@é|ic§f(@3mzjacq\né4(ﬁsm)o§mmc(m) epBiREmMptBenzyl-3-
1&&&(}5%})*14#42(2 Hrldeeppeanyl)ydrmeibykdrozooimpigaz Glithined-as a light vellow

M&L&;ﬂs%ﬁ‘a@ﬁﬁﬁ Lepghqyylic acid methyl ester This material was
obtained in analogy to example 176 (step A-D) using

1-(2-fluorophenyl)-ethanone (step A) as a white solid (27mg). MS (ES+):
387.2 (ME1+).

Fxample 170: 3-Benzyl-1-(2-chloro-5-fluoro-phenyl)-4-isopropyl-imidazolidin-2-one

This compound was synthesized in analogy to example 155 {step A to E). In step A, 2-
methyl-propionaldehyde was starting material in place of cycloheptanone and ammonium
acetate in place of cyclopropylamino acetate. In step B, 2-chloro-5-fluoro-phenyl amine
was used in place of 4-Amino-benzoic acid ethyl ester. The pure 3-(2-chloro-5-fluoro-
phenyl)-53-isopropyl-imidazolidine-2,4-dione that resulted from this procedure was then
benzylated by stirring of 300mg (1.11mmol) of 3-(2-Chloro-5-fluoro-phenyl)-5-isopropyl-
imidazolidine-2,4-dione with 141mi{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 IN HCl and water. The crude product was
purified by silica gel chromatography with Ehyl acetate/Heptane 1:3 to give 306mg of pure
I-benzyl-3-(2-chloro-5-flucro-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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WO 2008/046758PCDEP2007/060667 - 130 - Example
182:4-(2-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-y1.)-4-
methyl-imidazolidin-2-one This material was obtained in analogy to

WEARSH 1586 (step A-D) using 1-(2-chlorophenyl)-ethanone (BISPERYHA60667

5-hydrory-adamantan-2-one (step C), tojggye after 5 chromatographic

separation after step D the (E) isomer 4-(2-chloro-phenyl)-1-((E)-5-

Widsoxyadandantam2duked imathlpbsinvdazolidin-2oné) te awwhifesolidthat altyl

B ma) de&E@&k}x}é?tﬁi]at%éMHh ﬁé@é}?'ﬁe&gﬁ br gan_clie 1-Allyl-3-(2-chloro-3-fluoro-
-Hydrox nta ihydro- ir

S iiattaiin Se e R M EA S

t%ggﬁ Mﬁe) 176 (step A-D) using 3,4-dihydro-2Hnaphthalen-1-one (step A)

and 5-hydroxy-adamantan-2-one (step C), to give after chromatographic

separation after step D the (E) isomer 1-[(E)-5-hydroxyadainantan-2-

yll-3',4'-dihydro-2H,2'H-spirolimidazolidine-4,1T-naphthalen1-2-one, as a

White e lid {30 351 p- M S HESH)r@58 b (M- pExpyhpleidazolidine-2-one

184:1-((E)-5-Hydroxy-adamantan-2-y1)-4-methy1-4-naphthalen-2-yl-

I'ﬁhd&mhplﬁmi?d@m prodinisdniateridd was ehtaiiedio anhlogymtedikariplethat in step

JB7§ ésgsaﬁ%rle hHSINg alﬂﬂ?&«!;}m%!@a %Xle%Qe%}P?'EBR%%%A?o@Wem amine. I-

ntan- -on 0 after chromatograp ng
% é%}éé? AP B % i Rl re e At o o
¥o Oﬁlﬁmﬁwm&ﬁééﬁﬁ@@d 264 3rildBEZolidin-2-one, as a white solid (30
mg). MS (ES+): 377.2 (M1-11). 25 Example 185:
(E/Z)-4-[4-(4-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-y1]-
adamantane-1-carboxylic acid methyl ester This material was obtained in
analogly 10exampleldbdsian ArD)-sising dot4-leeraphenydyainanangolidin-2-
(step A), as a white solid (10 mg). MS (ES+): 387.2 (MH'). WO
2008/046758PCT/EP2007/060667
This compound was produced in analogy to example 170 with the modifications that in
step B, 2,5-Dichloro phenyl amine was used in place of 2-chloro-5-fluoro-phenyl amine
and that 4-fluoro-benzyl bromide was the alkylating agent in place of Benzyl bromide. 1-
(2,5-Dichloro-phenyl)-3-(4-fluoro-benzyl)-4-isopropyl-imidazolidin-2-one was isolated as
a colorless viscous oil MS(EI): 381.1(M™).

Example 174: 1-(4-methoxyphenyl)-3-methyi-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-spirolimidazolidine-4,2'-
inden]-2-cne
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-131 - Example 186:
(E/Z)-4-14-(4-Chtoro-phenyl)-4-methy1-2-oxo-imidazol.d.y1J-
adamantane-Il-carboxylic acid methyl ester This material was obtained in
WahleHiéG8xample 176 (step A-D) using 1-(4-chloro5 phenybthanomsoss7
(step A), as a white solid (18 mg). MS (ESg ): 403.2 (MH*). Example 187:
(E/Z)-4-(4-Methyl-4-naphthalen-2-y1-2-oxo- idazolidin-1-y1)-
a!ﬂ:ammaﬁé%lvmsapbmmdkziamiddmat(hlyh%b@xiﬁiﬂismatsriﬁbﬁwlslobt&iﬂgﬂliélZH—
l@gmga%zsampéeﬂz@&ﬁi@pﬁo% ﬁ%tt}ﬂiﬁg %@w hﬁ(&t
as.a white SOlLE 33% %{ Rr E*) Ex) mple . di d i
S P it PSR DABI o eyt 115 o
W@@i@@d}%&&n@ﬁmﬂ@mﬁ@@%@a OWTHigl Ma‘té‘i{@&?\)aé%tita\mﬁd)
in analogy to example 176 (step A-D) using 3,4-dihydro-214- 15
naphthalen-l-one (step A), as a white solid (35 mg). MS (ES+): 394.3 (MH
Example 189: ( ElZ)-4-[4-(2-Chloro-phenyl)-4-methyl-2-oxo-
rhiciazplidined -yl|adamantane-datoxylienglidmetiyl eséeb-im s lidin- 1-y1)-

madarialywasobiaiped;in.analogife.example 176 (step A-D) using
1-(2-chloro20 phenyl)-ethanone (step A), as a white solid (25 mg). MS

403.2 (MI1). Exampl
(E)a?& -0X0- ?E Aar )dlh;/éd%]l%g ]é?l(ei g%l?éﬁ}rﬁ% éfo)na”} nﬂnilflnaphthalen -

|
S/ lpsameEne t cerbaede.This matcrial wes obianed ANIOND o
AITORR 33 J@ﬁq;@émﬁ%ml@wg imielatiretidlifeopm ienaptitiakerfor five minutes. A

-lypadarianthhedsabpheyiate (exampleh@8hl tegiveRAed the above mixture. The

{
qhrematographicse Q@%‘% %é%]%ﬁ%%#%g g%ﬁg?ﬁgﬁamft%} aepf or 2 h Fiaction was

dro
yBZél&%rh@%h A’r?EHI-c% OXAMIEN SR AT LBl B4y Wﬁn@l@é@ﬁ}“@sshz&fhw to
(FTReYe WOZR00S/046 AB8HUTIEP2G0T 06066 Th 138 Exmple 18d:dktracted with

El)cﬂ}dﬁn(naﬁlﬁiu@r@jﬂ@ﬁﬂﬂﬂﬂ'ﬂi@@ﬁﬂ;b&l@&%%&@@%ﬁ%& Yere dned over anhydrous
%H@L%”}éfﬁ%zltgafﬂ%é'%ﬁ?%ﬁg q?a QI%O ? aE;S & E}aulgg was filtered through

analogy l]'o example 177 (step A- B using
neutral” alumina fo remove some colmed unpurltzes Evaporation of dichloromethane

vielded the crude Strecker product 2-amino-2-(3-chloro-phenyl)-propionitrile (8.0 g).
Step Bj 2-(3-Chloro-phenyl}-propane-1,2-diamine

A solution of compound 2-amino-2-(3-chloro-phenyl}-propionitrile (8.0 g) in toluene (60
mlL) was cooled to -78°C and DIBAL-H solution (132 mL of a IM solution in 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 mI water and
acidified to pH=1 with 1M HCL Organic impurities were extracted with ethyl acetate and
the aqueous laver 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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uoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-y11-adamantane-1-carboxylic
acid methyl ester (example 181), to give after chromatographic separation

WErfaPEREhH B the (E) isomer PCT/EP2007/660667

(E)-4-14-(2-fluoro-pheny0-4-methyl-2-oxgmidazolidin-I-y1 |
-adamantane-|-carboxylic acid amide, as a white solid (25 mg). MS (ES+):
§‘ms@hﬁpm@‘ ExXdmplere 9reani 3-Ghivrephenyd)ing (3.4 g) and 4-oxo-adamantane-
(Z-):ﬁﬁﬁ@i&%@dﬁéﬂ%ﬂ@%&w\%meﬂmﬁ[Bidﬁ39U91Eﬂ-@ﬁ%@ﬁ'@@ﬁl@t%%dded
%%1 btac'i%d7 1[.1'19 1189%.;1% 181)"§am li?l’ 1\7V§15(SE;§EX€ roxy 1 gftef whnchzu was cooled to

ﬁforopheny ethanone (step A) atlamantan

(%‘i 1 X6 %‘%ﬁé F#étﬁ@f&ﬁﬁ.@%@ﬁa%mﬁhgﬂém@pw (6= foom
'mrmbﬁ@'@m@m@ﬂ@}&maﬁﬁ ‘The reaction was monitored by TLC. After

byl Mr@dam&@t@@xawuﬁ %%IQYJdHé@aﬁ%'%@cgo%ﬂ%ﬁ%@ WhitR 8Uifrared at

361 2 +
éﬁi ‘“S “O ‘3“1°¥Eé3 %% d’r‘gﬁgﬁg Mahta % YIS HRStRGRE 2 % >0
b‘@ﬁ@“ﬁ@fﬂ%@%@ﬁa\{%%@mﬁéé‘iﬁ Mwé&m@cmv@fb@ get
AsDjeuinioed {4-chiotopheftybheihapbney{stempantho ] -adamantane-1-carboxylic
%M%%wééw%% %Aﬁ@%@ 502 I&QJ&% aftes SUMAIWARNC in the next
ara on afﬁer ste D th? )T‘%irﬁ} é? %211\ %ghenyl) -1-( (E)-5-
oxy 15?1‘?5 oS id4Zctidini2-bne, as a white solid
(17 maQ). MS (ES1): 361.2 (MW), 25 Example 194 and 195:
(+)(S) -4-(4-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-y0-
y lidin e,and ; ;
R e T
REviilv i el RTS8 ET/EP2007/060667 - 133 - Einem:
15% IsoproPanoI/heptane Flow: 35 inL/min; Detection: UV 220 nm) to
d%“;gltglj)go 4-]2-ammo-2-(3-chloro- ~-phenyl)-propylamino|-adamantane-1-carboxylic

@idhiarbaplesay )z B-((ER BchytrDgMadamantad2-70)<damethyhivaidaz oidin)
4 5‘1‘% &E@I\IQ’F[}?[@QL@@ %a‘slzgﬁiéﬁ'[b MR {FRie 38800 dMEHrdp wise

g% rlet ag'r%a?l 28%217)1}1% 21The ﬁ%taftzr%n d% tfla V38 SH}W& })muﬁht to RT and
é%%ﬁréﬂﬁ@% i@:{*énﬁﬁaﬁq@n wmwmm@ré’é@ A6erremplatonAbsstacsion
coinfigurationscarh déntativelyassiyted> Examplewt8Geparated. The aqueous layer

@AG%[} @%@&fW%WQXQJ%K@EBX{%i%%WB Qllkdd&m dried over Na,SO,
mantane |- eth | ester 10 This mat r| | was, obtained

an ﬁ% &]t[rgtgi gﬁ;nag@/ fc.;g (gtg e R B lﬂ&éiﬁg%lch was pun by column

mh@mzﬂﬁga@wbpm@gwq “Sthaesdiad {stég Arhoserpiishel sdtich¢rghigpxmgnidazolidin-

(ED [ A05n2a (IWHHE) rioxaiRpla L e @RDe30815.0 ¢) as a mixture of E/Z isomers as a

;ﬂggé)éggﬂygl{g){gquamaqt@mg«»yl)-4-methy1-4-phenylimidazolidin-2-one

whi TR EVE Y,

14(E)-5-Hydroxy-adamantan-2-y1)-4-methy1-4-phenylimidazolidin-2-one
Examples 197 and 198 were obtained in analogy to example 176 (step
AxBhpRing71- phepykathanone(stem Al and diydroxy:adampaianga-ong) -

[ ter ato raphlc separation after step D 1-(
%%;?Beﬁl oxgy%ag 1rlf;[l’én 384 -methy1-4- phenyt-imidazolidin-2-one

(36 mg of a white SO|Id MS (ESI) 327.3 (MEr)) and 1-( (E)-5- 20
hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one (54 mg of
a white solid MS (ES!): 327.3 (MEV)).
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Example 199:
4-Ethyl-14(E)-5-hydroxy-adamantan-2-y1)-4-phenyl-imidazolidin-2-one
This material was obtained in analogy to example 176 (step A-D) using

WHEHY93E® 1) ml- 25 1-one (step A) and 5-hydroxy-adarnantBf Z2ESH 7/660667

(step C), to give after chromatographic.separation after step D the (E)
isomer, 4-ethyl-14(E)-5-hydroxy-adamantan-2-y1)-4-
phemgilimidazolidin-24drel JaSkdanbrite gum-(1 08 tng) 2 MS (BS4) 2 @dlind 1 -v1] -
(MERa)taW¥Q -2008/046 42oBP CT/EP2007/060667 - 134 - Example 200 and
201: 1-( (2)-5-Hydroxy-adamantan-2-y1)-4-methy1-4-phenethylim idazolid

a 1 T ¥ h I
22006806 d (&8 U=PrHydigny: go 0 ;g%ﬁﬁ@%%o%gg%{)dd%ﬁaﬁmt y

azol |d|n2 ne Exam Ies
o S o R TSl 3 BHeEtAdHS e (rBb A g ol
Wr@%eﬁaﬁaﬁﬁmzw@@bl@ﬁdﬁémd &ftet gchromatogeaphiod the reaction
separatiah fof tﬁeﬁ&han@h(@msm@eﬁ%ﬂt&%)iw Q@X&ﬁ@ﬂ@iﬁ@%ﬁ@ﬂthe 1ea<:tion

?é&%ﬁﬁ?}%ﬁéﬁ% 'PRIAGROUAINA-00G hd BREAR A WIS B0l MR tion

“((é‘j‘%% CEF AR 21 R T pReHEsRy Iimidageiaiarer was

aneliPainmly B8 Hliebotid M8 tEITYI865wh{ MEE))ed IrExafipl€32020 mL) The

aﬂgtagaa;la(s(\zarétﬁadﬁ@mad@rmam@qﬁr&%h&éatmﬁwwe%%y@mﬁ 4-]

@ﬁg}}ﬂt ﬂ‘é %%3{'{3& er m 1&(1 [idin-1 damantape-1- aﬂ])o i @ 1<:sz ( 1.5 ¢)
oxy-adam ntan %3 methoX( 1henydi “Ame yl-i midazo

aer %rfé @i&swﬂ@st Wéhﬁ%‘@%% RSB HE SR 6P o Ekarple: £76-4

(8t8p"A-D) using 1-(2- methoxy-pheny1l)-ethanone (step A) and

5-hydroxy-adamantan-2-one (step C), to give 15 after chromatographic

Separdtionbathel ¢By and (2) isamelsioro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl] -

T Ahmeydroxyadamanian; 2y -4-(2-methoxy-pheny1)-4-methyl-imidaz
olidin-2-one (305 mg as a white gum, MS (EST) 357.3 (MH+)) and

roxy-ada -me |d z
ki R e gumrﬁ% " *@E}?’?@% -
Qéﬁ%ﬁaﬁé carboxylic acid (130 mg) in DC (9 mlL} was coole to 0°C and oxalvl
i) - hy driokyadeldrantan-2ryd)-derfigtinoxy ety idrpifenytimidagobdiny F.

ﬁ?ﬁ%ﬁ%é left at room tertnpcrzatme for 5h. ﬁ%ftel f01€r1{1at1011 of acid chl(énde, the excess
0X mantan- oxyme imidazolidin
e s Bl was
(ﬁ@ﬁ%%ﬁégﬂrﬁ@%@e%ﬁéwish%?@ﬁ@hwbﬁMﬁe’aﬁy AHtmL) was added. The
Behydnxyadaniahtangdone ¢stepe)da giveatieh APl dnramaiographic. After
SERRHIRHGR, Q{éh&é%ﬁﬂgﬁ%}é%@%ﬁcéﬁ@eé M&Q%Yﬂ%qgm%“iﬁﬂoza silica

]1) -4-metho eth henyl-im pZthln -2-one (2 %as a yellow

¥ unnmgg(ég%' Eﬁ Y lﬁﬁ rOIM e correspon moL% isomer to give the
ﬂ%@ﬂéﬂiyﬁﬂé&%@lﬁﬁﬁrﬁ&ﬁ@% esthdadthidiulsherdyiithidbzotidinme- 1-
2afinex {46 1chigasia ysllowy) foanwMe (GG S57s2) (MisID))A8Q-Example

206 and 207: 4- (3,4- Difluoro-phenyl)- 1 -( (2)

-5-hydroxy-adamantan-2-y1)-4- methyl -imidazolidin-2-one and
4-(3,4-difIuor(_)-phenyl)-;-((E)-5-hydroxy-adamantan-z-
Eﬁiﬂ[ﬂ@qt'mgﬂ:n'da%ﬁb'—dﬂm&}@@—%—Chioro-phenyi)-4—methyl—2—ox0—imidazolidin— 1-yl]-
adamantane-1-carboxylic acid amide and (E)-4-1(5)-4-(3-Chloro-phenyl}-4-methyl-2-

oxo-imidazelidin-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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WO 2008/046758PCDEP2007/060667 - 135 - Examples 206 and 207
were obtained in analogy to example 176 (step A-D) using 1-(3,4-
difluoro-phenyl)-ethanone (step A) and 5-hydroxy-adamanta 11 -2-one

W1 give after chromatographic separation of the (E) BRE{PI007/060667

isomers, 4-(3,4-difluoro-pheny0-1- - 429 .
((2)-5-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin-2-one (27 mg as a
white solid, 5 MS (ES1): 3633 (Mli+)) and
4-(3,4-difluoro-phenyl)-1-((E)-5-hydromadamantan-2-)4)-
&xaeipiyliiraidazolidin-2-one (B0imgaslayellow({@ah MBrtkp 1 )iad363:8:4M -v1)-4-

B EXamBleslidin-2-one o o
208:(E)-4-(4-Methyl-4-naphthalen-2-y1-2-oxo- |m|dazoI|d|n 1 y1)

r
e s BB
B IORR{S IR Aaa%! ity s AR a%%wﬁe Qé.aorﬁéwﬁfer
ebter(@xgmphec 5873 rd® a affaitetgolitti85 Mhdjo S {E Sihad04ph by~ ((E)-5

%?%W%@Q&aﬂzi -t 4+ RrbjiarRhesydilr4-methyls 2:axeWdazelicin-ns

i ﬁ 1-carboxylic acid amide This material was obtained in
na 3gy to example 177 (step A and B) using (E/Z)-4-[4-(2-
chloro-pheny1)-4-methyl-2-oxo-imidazolidin-l-y1l]-adamantane-1-carboxyli
c acid methyl ester (example 189), as a white solid (25 mg). MS (ESI):
388 4 g/ll 1+). 20 Example 210:

(BRI 4% hloro-phenyl)-4- Fﬁe%ﬁiﬂ‘? -BRETiR bilE A -yiry droxy-adamantan-2-yh)-
dclambyitameddzchdiodrioacid amide This material was obtained in
analogy to example 177 (step A and B) using (E/Z)-4-14-(4-
atisrerphedybad oethyd 12-oxdeim idogalitite -kl cadamartased-carbaxyhiec-
gﬁ%@%ﬂﬁ%@%@%ﬁ;%&e1%%@3 S SR SOl gr@%{@]fb)'v@ (8 ler

Exa 4-14- 4 leuo phen I -2 -0X0-

a6l aﬁlfolgy P‘lﬁ ea| 85%&&9 %t& 1%13 4-(2-flucro-phenyl)-1-
Qﬁijgbeﬁ@yém'ﬁﬁgp@g@wgﬁﬁwmmﬂwl -imidazolidin-2-one, as a white solid (35mg).
MS (ES+): 345.2 (MH").

Example 180: 4-(3-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-

4-methvl-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-
omne, as a white solid {33mg). MS (ES+): 361.19 (MH").

Example 181: {E/Z}-4-14-(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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- 136 - This material was obtained in analogy to example 177 (step A and
B) using (E/Z)-4-14- ( 3,4- difl uo ro- phenyl ) -4- m ethyl -2-0 xo- i m
idazolidin- 1 - - adam anta n e- 1-carboxylic acid methyl ester (example

WEgEYs&46d5%hite solid (27 mg). MS (ES1): 390.3 (MIT ). Exankpl&/EP2007/060667

211a,b:(E)-4-1(3,4-Difluoro-pheny1)-4-methyl-2-oxo-imidazolidl 5
yli-adamantane-I-carboxylic acid amide and

(a1l S)84+(3,4-Diflubte-phenmydyhnyl)-1-((E)-5-hydroxy-adamantan-2-y1)-4-
meiayl-Zaue-inidazalidio-l-yll-adamantane-1-carboxylic acid amide
Submission of compound of example 211 to preparative HPLC, using a

%&E?!}&QM{M%‘H@M@&%&M@%?J%ﬁﬁ%féoi%e&@ edﬁntlg?/%h 2€o-

0 enanjfomers In 0 form as white soli Exa
AT U G by %Y PP T SR Ay 1 vt
ﬁc{@mypmgrj@im@ﬁpazatm@ g step D the (E) isomer 4-(2-chloro-phenyl)-1-((E)-5-
4r{3rblyaramphenyl - (Ehk-hydiexy-adamantans2 ¥ white solid (35 mg). MS
A&g@g}h%f@l%@lidm -2-one Examples 212 and 213 were obtained in
analogy to example 176 (step A-D) using 1-(3- 15 fluoro-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-Fluoro-pheny1)-1-
(ZIBE itdxy-adamantant 2 Ry N EtRYMafERS S-S loned (kg e T 2 H-
iHiel isokid z M8 (B S+) - 348 3 ¢ -J9ynand
4-(3-Fluoro-phenyl)-14(E)-5-hydroxy-adamantan-2-y1)-4-
h‘ileimmaimiidm&@iﬁtﬁﬂedm(dﬁamgyas acwiiie $Bd5i(ﬂsM}$}(ES-h)si3§5 &-dihydro-2H-
ﬁ’i:)?algg Exappie 214 ands2 réx@a@iﬁ@&mgw{l (step C), to give after
(%‘«fl - Ut%lro adam?ntaany e Rgbnmldazoll ps2:qne a d’d ]
b Op e%}li ER%Y. éeyhs 8?0 15 lﬁﬂ{’éﬁ S-hydroxyadamantan-2
aihéﬂwmaaz%ﬁd%ﬁizsbﬁé E&@ﬁpﬁéﬁmﬂ Januam@mb?obmm@ imhite solid (30

anslody teexasyia 1vei(step A-D) using 1-(3- 25
bromo-phenyl)-ethanone (step A) and 5-hydroxy-adarnantan-2-one (step
C), to give after chromatographic separation after step D the (Z) and (E)
isomers, 4-(3-bromo-pheny1)-1-

@Q hyglygxy-adaman afometiyimidazeligin 2:pe (25,0 n-2-yl-
n% solid, S (ESI): pisdl (%&ﬁ)%;n ) iR 2.y
Ml 0(}5mio pﬁenyl) 1-((E)-5-hydroxy-adamantan-2-y1)-4-
ethyl-imidazolidjn-2-one (25 mg as a white solid MS (E51) 405.3 (MH'
M 1‘?/\’7&9%%)‘87@&8‘7?8‘%1*7@?@86%@@6@‘@? ¢ 139 SERATipid's18 Maphﬂmien -2-yl-
2t7up2, SEifitibrodhdmgip Ly (@uBanydroxpradampatanc2Hyt after
chromatographic separation after step D the (E) isomer 1-{(E)-5-hydroxy-adamantan-2-
yh)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-one, as a white solid (30 mg). MS (ES+):
377.2 (MH"Y),

Example 185:  (E/Z)-4-[4-(4-Fluoro-phenyl}-4-methyl-2-oxo-imidazolidin-1-vl]-
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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4-methyl-imiclazolidin-2-one and
4-(2,4-difluoro-phem4)-1-((E)-5-hydroxradarnantan2-y1)-4-meth yl
-imidazol idin-2-one Examples 216 and 217 were obtained in analogy to

W 1P6 (step A-D) using ['(2,4- 5 difluoro-phenyl)-etharfSHEHEI4y Agoc67

and 5-hydrox-y-adamantan-2-one (step @) to give after chromatographic
separation after step D the (Z) and (E) isomers,
4-(2,4-difluorophenyl)-1-((Z)-5-hydroxy-adamantan-2-y1)-4-methyl-imidaz
olidin-2-one (50 mg as a white solid, MS (ES!): 3633 (MI-r)) and

AL 2dptiifidoro-higmd) i1 4(E)-bidrydpbxyaidamantayi-2-yig-4nimtetityldimidazp
I;gj&i%&gge(@jcm%_@ W‘fﬁ%@ﬂ’ﬁ!@ M3 (ESI'): 363.3 10(M1-1E)). Example

(ﬁhs ﬁ%&f £%19§1%@é{' ﬂlaﬁﬁﬁ}%ﬂo 250X 9%‘%%"0'% I%“l?sdlqﬂ aﬂﬁ

carboxylic aC| ami S material was o taine %yf’o e amp
?n(%lt 6%?%?’}68 éat%m)g ;(Eezyateé gﬁ_ng mg). MS (ES+): 40
fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yli adamantane-l-carboxyllc
acid methyl ester (example 230), as a white solid (40 mg). MS (BSI):
372.2 (MEV ). Example 218a,b:
(BEpa(R).&-(3{E abrophdnii)l4dmethyhdeoxddimidazotidinktzglidin- 1-y1)-
adamantanerl-earboxdicacid amide:and
(E)-4-1(S)-4-(3-Fluoro-phenyl)-4- methyl -2- 20

%S'fﬂ{%?‘ml{gi@ ggl%lgg?l{g?ﬂ fox E&?¥'h¢7@‘?&@eﬁm'@ﬁ L%Hi%é?ﬁ%%%ﬁlglen -2-yl-
aﬁlra pa ﬁ%’ itﬁSfSVg haﬁHOI e e as e Ebg%mg

enantiomers, in optically pure form as Whlte SO|IdS 25 Example
219:4-(3-Chloro-4-fluoro-phenyl)-1-((E)-5-hydroxradarnantan-
2-yl)-4-methyl-imidazolidin-2-one. This material was obtained in analogy

forawats it 78 e &/B)-ditige(3-thibhydro fiddrot pliaiag vedagelishae-4,1 -

(steptidlandl 5rhydeoxyradarmantanxZkone (step C), to give after
chromatographic separation after step D the (E) isomer,

41 3-ahieia-iidotapheny)nla 88 to example 176 {step A-D) using 3,4-dihydro-2H-

I
(T B i St oo s

2008/046758PCT/EP2007/060667 138 - Example
220: 14(E) 5 EIydroxy adamantan 2- y1) -4-(3-methoxy-pheny1)-

%met gi neT ism te was Llned in analogy to
Z% u% 9" L3EaE “f&z‘%e%ﬁ Ay A RRE Sk
aﬁ@!@w@}ﬁok;ﬁea%hﬁ@arﬂmﬁe (st@p C), to give after chromatographic

separation after step D the (E) isomer, 14(E)-5-hydroxy-adamantan-2-
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 (M.

Example 190: (E)-4-(2-0x0-3",4'-dihydro-1H,2"H-spiro{imidazolidine-4,1'-naphthalen]-
I-yljadamantane-1-carboxamide

This material was obtained in analogy to example 177 {step A and B) using methyl (E/Z)-
4-(2-o0x0-3"4"-dilvydro-1H,2'H-spiro[imidazolidine-4,1"-naphthalen]-1-yl)adamantane-1-
carboxylate (example 188), to give after chromatographic separation after step B the (E)
isomer (E)-4-(2-ox0-3',4"-dihydro-1H,2'H-spiro|imidazolidine-4,1'-naphthalen]-1-
vlyadamantane-1-carboxamide, as a white solid (23 mg). MS (ES+): 380.2 (MH").
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y1)-4-(3-methoxy-phenyl)-4-methyl-imidazolidin-2-one as a white solid (50
mg). MS (ES+): 357.2 (MH'). 10 Example
221:1-((E)-5-Hydroxy-adamantan-2-y1)-4-(4-methoxy-pheny1)-

W ge8yETR¥idazolid n-2-one This material was obtained in arRIGgPeg07/660667

example 176 (step A-D) using 1-(4-meth@ygyphenyl)-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- 15
yl.)-4-(4-methoxy-phenyl)-4-methyl-imidazolidin-2-one as a white solid (30
Mgy (ES+) 3572 (MEL kb bXamipe 222a0d/-2-oxoe-imidazolidin-1-yl]-
223rhalehoHydrpyradamantian: 2-y1)-4-methyl-4-(4-

trifluoromethoxy-pheny0-imidazolidin-2-one and 1 -((

-5-hydroxy-adamantan-2-y1)-4- 20 A N
e I IO cxample 177 (9ep A B eing (/204 (4.2
4B BhiRre-dotiHed incaRrslts EianpiE -2 26 atpa-Dyaibglic pgid methyl
teiiﬁuoﬁ‘@menﬁeiﬁiphwgeeﬁn‘anﬁnmer(ﬂtegrﬂ?iﬁmdsparation after step B _the (E) isomer
FHYArOXY 3 AMAnIang 0N (HRR L IRige ATIRA ENOMAIRIRARMISe 1 -carboxylic
separolion alleLsien e (2) and Episomets 1 (g 25
Rydroxy-adamantan-2-y {:\2 -methy '-4-# “rifrior y-phenyl)-imidazo
lidin-2-one (50mg as a white solid, MS (ESL): 411.2 (ME-1)) and
1-(CE)-5-hydroxy-adamantan-2-y1)-
4-methy1-4-(4-trifluoromethox-y-phenyl)-imidazolidin-2-one (52 mg as a
Wi ls i W S%‘%E)h lgﬁ_q_—}@*lfmé%y ( (\%:ZDS -hydroxy-adamantan-2-vl)-4-methyl-
20081046763PEiE/EP20071060667 - 139 - Example 224 and
225:1-((Z)-5-Hydroxy-adamantan-2-y1)-4-methy1-4-(3-
trifilsoraresthyl-pbenydydnndazolsit 2R RN 6 (step A-D) using 1-(3-chioro-
%’%?&’y?:%{%‘fgr{%‘%%%%?ﬁ%@éﬁ%ﬁﬁfﬁ%@?sﬁ&%:%:%%eégt%%%haéé‘f&&&ef
SREPIZEORSR SEAHAUIA Aoy 6 Btdmplto 7S {eershorsy Byl i~(3(2)-5
trifllioryrmdtnyaisetyl) ethamatng-istepzalidinel-one, as a white solid (17 mg). MS
Bwydraxy-aderrantan-2-one (step C), to give after chromatographic
separation after step D the (Z) and (E) isomers 1-((2)-5-
hydroxy-adamantan-2-y1)-4-methyl-4-(3-trifluoromethyl-phenyl)-imidazoli
din-2-one (539 mg as a yellow gum, MS (ES1): 395.2 (MH")) and

-B-hydroxy-ac taN-2= 1 1 s hodeen, 1
PG ke siatn e @l sty
VRN BPR WIEXESL): 395.2 (MEI')). Example 226 and
227:4-(4-Chloro-3-trifluoromethyl-phenyl)-1-((Z)-5-hydroxy-
AdaniaeaRl 25 Y et ARTOS dhdirpdad Arigtep A-D) using 1-(4-chloro-
HHdaehlotivaBetnif| (rep e ting ZEEhycimxy-adamantan-z-om? (step C), to give after
PREM AL 3 FRI Aoy -atamepBine MY ibmathi imidaze!idin2rene (1 )-s-
hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one, as a white solid {17 mg). MS
(ESD): 361.2 (MH").

Example 194 and 195:  (+)(8)-4-{4-Chloro-phenyl)-1-((E)-5-hydroxy-adamantan-2-v1)-
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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Examples 226 and 227 were obtained in analogy to example 176 (step
A-D) using 144- chloro-3-trifluoromethyl-phenyll-ethanone (step A) and
5-hydroxy-adamantan-2-one (step C), to give after chromatographic

WEelydvdderafter step D the (Z) and (E) isomers 4- PCT/EP2607/060667

(4-chloro-3-trifluoromethyl-phenyl )-1-(- 133 -
(2)-5-hydroxy-adamantan-2-y1)-4-methyl- 20 imidazolidin-2-one (336 mg
adwaryie1o%W GuproMS(ESD)adQF Vb 1))/ and: 4> ¢dedidord/3-220 nm) to give (8)-4-
t(ﬁleﬂr&wmﬂwﬁ@ny@) 4k fdrdrpabhodraxysadam apta iw%m{la)uérm@ﬂlone ((+)
yém{n igl‘%’lzeg; Pmb, Qﬁg’?ét m]g %ﬁ? ¥§1150\%9'ﬁr?\M§)(|):' an ﬁ%gﬁfz(égMplg ‘0-phenyl)-

(Eiﬂ})zli’ﬂ&‘l@z%’}mﬁa%lﬁﬂe%w A-miethypsksaiddazomin (- prapgomer, 103
adamantaedicarbOKHHT) atbd. gyl )eﬁbmfﬁlms:m&@ﬂahwa&&bﬁﬁtmd dy
%@@%& to example 176 (step A-D) using 1-(2,4-difluorophenyl)-ethanone
(step A), as a white solid (40 mg). MS (ESI): 405.3 (Mf-r).  Example

229: (E)-4-14-(2,4-Difluoro-pheny1)-4-methyl-2-oxo- idazolidin-l-yl1J30
adamantane-Il-carboxylic acid amide WO

%008/(53461&?8P%-}'% iglgozoqugq{s fen: g”%é?fa %A b 1%%%2(%1(1111 1-yl}-

analogy to exa sfe us n

@i lpte 9131-]& ?‘H@tﬁ}@@l@)ﬁ@ﬁmldazohdln H4 J -adamantane-1
-carboxyl ic acid methyl ester (example 228), as a white solid (50 mg). MS
(EssipgetebMETRING Bxample2@@xample 176 (step A-D) using 1-(3,4-difluoro-
(v H-LtdalBnid uaeg-pheny wdreethyd-2-oxarimidazatidindyd <vH ).
adamantane-Il-carboxylic acid methyl ester This material was obtained in
analogy to example 176 (step A-D) using 1-(3-fluorophenyl)ethanone
(step A), as a white solid (32 mg). MS (ES+): 3873 (ME*). 10 Example

%%%Tr]ﬁl{s(@ﬂm %Qxylam@nm% Za‘!u%%tﬂl}é' ﬁl tfp%lethvl 4- heny7

zoI idin-2-one This m erlal as obtained in an % 0 example 176
@f g&) ‘h%nﬁ’&ﬁaﬁ?t]olgﬁr‘é O@éﬁ%}j%ﬂl 2-yl)-2-methyl-4-phenyl-
Bakgarokdinatiamantan-2-one (step C), to give after chromatographic
separation after step D the (E) isomer 1-((E)-5-hydroxy-adamantan-2- 15
yixadnpiethglF 4+ni-168/ vimiddzoldihi2 oneas ta whiteykolith (% png) DMSing 1-
%ﬁ@ﬁﬁﬁﬁ%ﬁﬁ%ﬁ&@ﬁ%@%ﬂi% -hy c;loxys»ezdamantan 2-one step C), to give after
adama -4-na

?rPImI d?%“ 52( e % ng er|a (?/g amne %a’%]iglr% 50y Ztgi )-4- me{h}d 4
@Jaﬁmhéﬂic%qgfbb Ay &%ﬁ@aaﬁaaﬂmﬁw@%t%ﬂb@zs’téwﬂ) Arfpd 1-(
bshydrpxadadamantani2oneifstep-6hetolgivedaitdidthpmedographicf a white sohd

separation after gtap,D the (2) isomer 14(Z)-5-hydroxy-adamantan-2-
y1)-4-methyl-4- naphthalen -2-yl-imidazolidin-2-one as a white solid (25

mg). MS (ES+): 377.4 (MH+).

Example 199 4-Ethyl-1-((F)-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-vl}-4-
phenyl-imidazolidin-2-one, asa white gum (109 mg). MS (ESI): 341.4 (MH").
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25 Example 233:(
E/Z)-4-[4-(3-Bromo-phenyl)-4-methyl-2-oxo-imidazolidin-I-yl] -
adamantane-Il-carboxylic acid methyl ester WO

WOGEEIHAE 88PCDEP2007/060667 - 141 - This material was B6EHEA0H060667

analogy to example 176 (step A-D) usingz}-(3-bromophenyl)-ethanone

(step A), as a white solid (25 mg). MS (ES+): 447.3 (MW). Example

234wy A0(amMeiiyi-4 Indghthdibidi2g-oxentdazolilid-Ryt iyb4-phenethyi-

@@L&Mﬂﬂtaﬁﬁﬂ-@ﬁéﬁﬂ&wi@(@qi@@{?éﬂsﬁfﬁ%&ﬂaﬁﬁﬁbﬂ&@ﬁ@Qﬁ@%ﬂgﬁ@ﬁﬁ%@iﬂﬂ

Qntla%)g %cgzc%u(re]gor example 208 and in analog to example 177 (step A
using

%E %E{ﬁ(s eth 6na hthalen-2- x0|m|dazoI| in-I- éL% § intane-
S L R AR aa R el i S o ane =

\Rﬁa%loiam@dbow@e(ﬁ%ﬁé ﬁl?éo?ﬁ%mm@ﬁu@nm@ fasH seumnta@ive after

chromategraphysasanwhite galitE(40:m@)) MBS (8202 MWky-adamantan-2-

ampl&hyi.- 4 henethyl- nnu:iazohdm 2-gne (176 mg a8 a white s lid, MS (ESI): 3554
v iy lidin-

- ethoxy-phenyl)-4-methy1-2-oxo-imidazoli
*‘ﬁé\a ﬁu& ﬁé?) ﬁ?ﬁa%m% b BH AR RS AT o in-2-
@Bfaﬁ%ﬂ11Fﬁaﬁalwbyft@€é¥3al}°ﬁfﬁ)(é3$763(5stéd)ﬂ-@))hsmg 1-(3,4-d iethoxy15
phenyl)-ethanone (step A), as a white solid (50 mg). MS (ES+): 429.5
idrt)leERample203:  1-((Z)-5-Hydroxy-adamantan-2-yl)-4-{2-methoxy-phenyl)-4-

436 i((%éélz%ﬂéﬁ@f%yléﬁﬁmaa@ﬁﬂ%&@@&ﬁbﬂﬁt@ﬁ(@ﬂ% 4-(2-methoxy-
\E/silmlﬁi% olldé]- -on hfsajmazterlal was obtained in analogy to example

RS yué?ﬁlgﬁzﬁyn in- (T 20 ethanone (step A) and

5-h X ada ntan 2-one_ (step C), as a white solid (30 mg). MS
yBJ)P ot w%% Wézd 1% ar);aiogy to example 17 (stepgA D) using 1-(2-

amlv(@vszplae{wl SO htonz: 4sthpoko Plieryiydome gl Rupino - 2-one (step C), to give
inidazelidiardgyidhadamantanesd daboxyic asidmehyl 63485 -hydroxy-
adamantan-2-yl)-4-(2-methoxy-phenyl)-4-methyl-imidazolidin-2-one (305 mg as a white
gum, MS (ESI): 357.3 (MH")) and 1-({E}-5-hydroxy-adamantan-2-yl)-4-(2-methoxy-
phenyl)-4-methyl-imidazolidin-2-one {552 mg as a white gum MS (ESI}: 357.3 (MH")).

Example 204 and 205:  1-((Z)-5-hydroxy-adamantan-2-yl)-4-methoxymethyl-4-phenyl-
imidazolidin-2-one and 1-{(E)-5-hydroxy-adamantan-2-vyl)-4-methoxymethyl-4-phenyl-

imidazolidin-2-one

Examples 204 and 205 were obtained in analogy to example 1 (step A-D) using 2-methoxy-
1-phenyl-ethanone (step A} and 5-hiydroxy-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-liydroxy-adamantan-2-yl)-4-
methyl-imidazolidin-2-one and 4-(3,4-difluoro-phenyl)-1-{(E}-5-hvdroxy-adamantan-2-
yi)-4-methyl-imidazolidin-2-one
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25 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. WO

WOE#61467758P CT/EP2007/060667 - 142 - Example 238: (E)-BCTAR2800 #0667

0 ro-4-fluo ro-p henyl) -4-in et hy1-2-oxo{rdazolidin-I-yll - adarn antane-
1-carboxylic acid amide This material was obtained in analogy to example
Eraristep NamddBftising (BiZk4dia(Balogy to example 176 (step A-D) using 1-(3,4-
chirerd-fuaraphenybrd ety L3oxonimidazolidinahyh 2 one (step C), to give

-adamantane-1.-carboxylic 5 acid m | e exampl 7),,as a white
R R ARD R Bt TR REE
£ 23Ry aadrhamian: 23y - AnsiB it isligin-2nsre rmis anatehias solid,
WS (dlstainéd. in( mTC’D@’Hﬁ)‘E@mﬂiﬁdb]S— @tapyA- DI us H':thl;}at@gy— adamantaﬁmz_yi) -
L3smoraddlvarerphenyl - ihapane (sisn A).a0ths (ESD): 363.3 (MH')).

5-hydroxy-adamantan-2-one (step C), as a white solid. Example
240:4-(3,4-Difluoro-pheny1)-1-((E)-5-hydroxymethyl-
adamantan-2-y1)-4-methyl-imidazolidin-2-one 15 A solution of

e e e T R -

BEMEEHLY FHOSHHEd rotdand borane-DMS complex (0.56 mL of a 1

M solution) was added and the reaction was allowed to stir overnight at

room temperature and then quenched with DCM/water. The mixture was

extracted with DCM and washed with saturated sodium 20 bicarbonate,

ditiedrovierislodis mbsailpliate sankh gotcentratled! /C dkuemn chid Bateigeahy) -4-(4-

Zﬁ‘(%h?ﬂ%}%eﬂﬁhﬁg@mgl 1tfleog@§k’§§ga(2%)il§9r@%ﬂ)—adamantan@ 1-carboxylic acid methyl
-(3,4-Diflugro-phenyl)-1-((E)-5-, .., o .

B L A e MR RN O s a whie

solid (20 mg). MS (EST): 377.3 (ME1). 25 Example

241:4-(2-Chloro-phenyl)-14(E)-5-hydroxymethyl-adamantan-2-
1)-4-methé/l-imidazolidin-2-one This material was obtained in analogy to

ARRIR b Uding (#r23-aarpordsiae-prasi)-Uomsinydepobidin- 1-v11-

mmidlazukaddmanitangid-gadbonigdic acid methyl ester (example 189), as a

white solid (30 mg). MS (ES+): 375.2 (MW).

This material was obtained in analogy to example 177 (step A and B) using (E/7)-4-{4-(2-

chloro-phenyl}-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1 -carboxylic acid methyl

ester (example 189), as a white solid {25 mg). MS (ESI): 388.4 (MH").

Example 210:  (E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-vl]-

adamantane-1 -carboxylic acid amide

This material was obtained in analogy to example 177 (step A and B) using (E/7Z)-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
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WO 2008/046758PCT/EP2007/060667 - 143 - Example
242:4-(2-Huoro-phenyl)-1-((E)-5-hydroxymethyl-adarnantan-2-
y1)-4-methyl-imidazolidi 2-one This material was obtained in analogy to

WENARH T80 using (E/Z)-4-[4-(2-fluoro-phenyl)- PCT/EP2007/060667

4-methyl-2-oxo-imidazolidin-l-y1l]-adamanigne-1-carboxylic acid methyl
ester (example 5181), as a white solid (12 mg). MS (ES+): 359.3 (MH").
Ekanmpleedd3vandiR4igdd (n analogy to example 177 (step A and B) using (E/Z)-4-[4-

) 5@&@6%%@@@31@&&8@%%4@%@@% phenykimidazelidin:A:808ic acid
Ay o S S A VS Bt 2-on

10 Ste -Meth -2- opionitrile To a solutjon of
Tianphe Bf FE 0 Bl B Toah A Sab of SO ey dazolidin1-
Mt@@y}aﬁaﬂqﬁemymmﬁh@aﬂé B 7a)E 50 (it Anatérividsoseiddgnyi) -4-
showiyl at saormieipilihe regctiomimixiue wasthsestechati4@Edor 2h and
then at room temperature for 18h and was monitored by TLC. After
coBleHon gmzﬁﬁaﬁnﬁnom%ﬁwm extragiaeh Wit bxdQQids Mihiral column

hlgro ? anl rwas hen dried
TR e A D SRS i ot

@1%%1)1%%%%@9{1@% in the next step without further purification. Step

B]N -methyl-1-phenylethane-1,2-diarnine (CAS 66308-14-3) A solution of
2-methylamino-2-phenyl-propionitrile (7.8 g) in toluene (60 mL) was

cooled 20 to -78C and DIBAL-H solution (104 mL of a 20% solution in

oteepd) Wasaddédt dropiwiketmdeemitrolgéi T hd yéantiondnmidurer \iag ) -4-
%L%LM Wﬁf&ﬁ?&&ﬂ@oﬂhémﬁf@ﬁ%@f'&dﬂhﬁﬂriﬁff @@E»)tlmﬂﬁafehlzaaﬁi&%l -2-y1}-

g{ % e rea ction mlxture was quenched with 30 methanol and
m i azo =2-0 i—:

miS wa er "ATl €0fvents were evaporated and crude material was
%{gﬂé}nto 50 ml_ of water and a d|f|ed to pl-1=1 WILh IN HCL The mixture

?Pa%&%&i With & ‘é‘&é Oﬁpfgr?f%‘alp by Bs'ERy rﬁ‘e’&?&é“fﬁ}ﬁ’e]r (3-
Waerpasified tethbnanal Wm]@b%d\ﬁa@ﬂi gulutidrn Telfré@atdaine vas give after
exteasieshyiihidichioemetianeigiede\en sedivm sulfate, filteratang phenyl)-1-

%Cgrlin&f&\}%%%@&ﬁ%ﬂiﬂ% i@ﬁﬂéfﬂ? Hlﬁlu@ﬁ&ﬂw g &E‘ee{ﬁ’h‘?gl%%% hite solid, MS

2 di which was used ext st ep

Mot u??ff@a%rf?’s%u% 5B ESP R G DaDIE T2 Y -4-

methyl-imidazol 1d1n 2-one (45 mg as a white solid MS (ES+): 345.3 (MH")).

Example 214 and 215:  4-(3-Bromo-phenyl}-1-{{Z}-5-hydroxy-adamantan-2-y})-4-
methyl-imidazolidin-2-one and (4-(3-bromo-phenyl)-1-({E)-5-hydroxy-adamantan-2-vl}-
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-yi)-4-methyl-imidazolidin-2-one (25 mg as a white solid,
MS (ESD): 405.3 (MH™)) and (4-(3-bromo-phenyl)-1-((E)-5-hydroxy-adamantan-2-yl)-4-
methyi-imidazolidin-2-one {25 mg as a white solid MS (ESI): 405.3 (MH")).
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- 144 - To a solution of N1-methyl-1-phenylethane-1,2-diamine (2.0 g)
and 5-hydroxyadamantan-2-one (2.02 g) in 20 inL ethanol, acetic acid (0.5
mL) was added and reaction mixture was refluxed for 41i, after which it

Wi 289888t to OuC and NaBH4 (0.91 g) was added. The reaBfa1ERIBEUE0667

was then slowly brought to room tempergire and left stirring 5 for 17h.
Reaction was monitored by TLC. After completion, water (20mL) was
diewipbddédanad e reactidd mirifirewagcopicentiated-aydeducedimantan-2-yl)-
presaure-ioi@maBiiie aibanek Moreiwatss (3cm) Wasoded@he: adamantan-

qlu%g was xitrdalct d Wlth DCM (3 x 30 mL). The organic fractions
e{j{ 2 then%g?% d ovéleONa ‘and concentrated to afford crude desired

(E)- 4 lamino)-adamantan-1-ol (3.4.g) 10

SR eaa LoLA o RIERCP BLATSSHOR focHE FEIA S e DIy (24
@ﬂ%wia’@ﬁﬁlhﬁmﬁ% (per)rBaadiSirhvetayitadaphanyh-2-one (step C), to give
infiieleoficint@sep@@andparation after step D the (Z) and (E) isomers, 4-(2,4-difluoro-

14 B: weizy %%%ea%%}%wﬁ rdir fH?éHMJr‘}nP'asP&{'éﬁﬂl% d?f'd 8% as a

Toas 0 % 5 was cooled to-2
B G 54 SenHia ol b S BBy Wels i
eﬁbplw%éelfédeédlmﬁaideﬁw@edadamren Gftrigthylamine (BMLY.(EBB: 363.3
reaetion mixture was slowly brought to RT and left stirring for 4h. The
reaction was monitored by TLC. After completion, the reaction mixture
was quenched with 2N HC1 and the DCM layer was separated and the
agueous layer was extracted with further DCM. The combined DCM layers

wgﬁal%\@ﬁmad Wit @?J;daaém}sdﬁgn pdju efak ArDANAL m&% Jdrieg.
o af was

concentrated ord the c e pro uct W
6%????88%&%51%%9%?6% SGishy over silica gel (50% ethyl acetate in
hexane) to afford
TR i Ry PR EER 12 SeD) 18 Tty At dmihRb aveidiR2 of-[4-(3-
AeditSherg),) MSnESH): 234403 i@ p Aditt- | -y1]-adamantane-1-carboxylic acid methyl

L:éL)=d : I olidin-2-on
i sl e M

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

f d S me 0 xam 24
e cnde S e R i R g i
eée})a@?ae (MHW&W@f@%@y@%m@s@dﬂé@z@é%@%whw@ A-methyl-2-
Exainpli 2461 ant #4-Adamantane-1-carboxylic acid amide.
4-(4-Fluoro-pheny1)-14(Z)-5-hydroxy-adamantan-2-y1)-3,4-
girmetkybimitiazalidinig-oheangie 218 to preparative HPLC, using a chiral column

élﬁal}':ﬂ@@)pmw DDJ/- gﬁ)aéog Qﬁ?}% QQQ@&QQ@?Q,&M two enanticmers, in optically

dimethyl-imidazolidin
gm ‘e form as wl%/ne so?gs

Example 21%: 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)-cthanone (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)-3-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-2-one as a white solid (60 mg).
MS (ES+): 379.2 (MH").
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5 Examples 246 and 247 were obtained in analogy to example 243 & 244
(step A-D) using I(4-fluoro-phenyl)-ethanone (step A), to give after
chromatographic separation after step 1) the (Z) and (E) isomers

W@ MUK G¥henyl)-1-((2)-5-hydroxy-adamantan-2-yl)-3,4-  PCT/EP2007/060667

dimethyl-imiclazotidin-2-one (25 mg as aaghite solid, MS (ESL): 358.2

(MH fr)) and 4-(4- Fluoro-pheny1)-1
-((E)-5-hydroxy-adamantan-211)-3,4-dimethyt-imidazolidin-2-one (105 10

mg as a white solid MS (ESI): 358.2 (MEC)). Example 248 and 249:
Exdniuctoophenyl)-I-( (2)-bydroxyyadamadians2eayl}-3i4-4-( 3-methoxy-phenyl)-
dimethyl-imidazaligin2:0ne and 4-(2-fluoro-phenyl)-I-((
E)-5-hydroxy-adamantan-2- y1)-3,4-dimethyl-imidazolidin-2-one 15

%ﬁ%@i?&x%ﬂ?a@%?t %&A{Srﬁ}% @8 g}f& < fg@%?ﬁa% lues1%4?i %321%%‘&0)(5/

step fluoro- -ethan ive a

usin
OSHATGrasHc é@ﬁa“rgﬂaﬁ SRSy ﬁ%ﬂ’é"‘(?}“a%&?ﬁ%‘%rﬁéréo give after
Ahepsfhaorg-pihenydp((2h 5ty drex i ddahamtame 1 13 45- hydroxy-adamantan-2-

leﬂmhﬁm}dﬁgoﬂﬂéﬂ;%qn&é%mma@wm@ﬁﬁlwasl\é%ﬁﬁ&b 1308@mg). MS

%Mori f?én&l?a% ?E) 5-hydroxy-adamantan-2-y1)-3,4-dimethyl-imidazolidi

n-2-one (55 20 mg as a white solid MS (ESI): 359.2 (MU)). Example 250

and 251: 3-Benzyl1-14(

Z) -5-h droxy adamantan- 2--y0 -4-methy1-4- phenyllmldazolldln -2-one and

PAl4(E)-5-hydroxytadEmantadiosyPramabty L4l ey iaibassmiienyl)-

wzlcﬂheiziﬁléxwhéiesza@ifand 251 were obtained in analogy to example

243 & 244 (step A-D) using benzylamine (step A), to give after

Gtiemategibpicseparatioarafterysiepxbhiple (25 andy(E)I5QmeLs] -(4-methoxy-

BrReNBYda A Sshyrrgxy:adam Wa%ayﬁglﬁamm %s%e@y'v&g%geal

2-0one (37 mg as a white oI|d MS (ESI); 417.4 (
%ib%mftaglfgé sep"tratljg)n after step 3 &16 (g ) isomer, | I%e Squch ‘oxy-adamantan-2-

sLhydrbxycddesnaheanl D4 methphethidezopRienytdmidazotidits- oo &3RaphgVS
assa- white B0vsalig MS (ESI): 417.4 (M1H1')). WO
2008/046758PCT/EP2007/060667 - 146 - Example 252:( E/Z)-4-(
3,4-Dimethy1-2-0x0-4-phenyl-imidazolidl -y1)- adamantane-I-carboxylic
acid methyl ester This material was obtained as a mixture of E and Z

enyl-e @ggr?gq%to exam@n%aggﬁ%ﬁfﬁé%%ﬁpb? a%(mféh
H%Pt ‘ifi"él%‘fg A%‘%BZEH%% g eye % %? o%}ﬁd Qiyrﬁg)urmlgtan 2y1)-4

yigfggégxgﬂ;gu pzmmf@lmlf imidazolidin-2-one
ETZ)-4-[4-(4-Chloro-phenyl)-3,4-dimethy1-2-oxo-

Examples 222 and 223 were obtained in analogy to example 176 (step A-D) using 1-(4-
rifluoromethoxy-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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10 imidazolidin-l-yl1-adamantane-1-carboxylic acid methyl ester 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

W) 28046650 -adamantane-1- carboxylic acid methyl ester (CRSI/EP2007/660667
56674-88-5) (step C), as a white solid (3Geng). MS (ESI): 417.3 (MHH-).
15 Example 254:( E) -4-(3,4-Dimeth y1-2-ox0-4-phenyl-
ifrdagddi i 1ryfl)2 mdamarnitdhieHcahpbrylicadeidabhis-hatpdabiads]-4-(3-
Qﬁmﬂ?&ﬂ@tﬁ pﬁ'@ﬁdff%dﬂohdm 2- one and 1-((E)-5-H fdzoxy adamantan-2-yl)-4

“%%/Y?c%? = ne% } en % é% dlag.o O&Jln 1- y1 -adamantane-1-ca

es er a2 saponlflcatlon in analogy
to example 176 step A, usmg L|OH in THE: Methanol: Water (3:2:2) at
room temperature over 16 hours. The desired E isomer
) -4-(3,4-dimethyl-2-
IR Al dAs Stien A s da haRsE 10 ok e i vad s oried - (3-
vidl clromatbygrapbiyiseparation (ever sjlical gehphlommdromitie-2-one (step C), to
eeee@r&ﬂ&%@ademersa%w&ate@?'&wi@ ﬂ@@)z’)ﬂ&&@ i30%r (MEZ)- 5.
%DS(EéamPAe 255: % - Ben 3- met |-2- f) ”mdaéoll in-l-
Logy-a aﬁi%iaannétz_i % 4 nllgt)% flﬁ? i 1§1 Tie ip envi)-tmidazolidin-2-one
A@%@gﬁ@yyﬂgwﬁwg{}ﬁ|%SBF(§)@§)2"(H@ \)\)@nd 1-((E)-5-hydroxy-adamantan-2-
20081046 7b8R CTHERRGATELDAOSE:A y] 14iTid A SAlMIoNaplKBOWg a5 a yellow gum

begzyloysasetaldehyde (10 g) in 25 mL ether, was added to an aqueous
solution of methylamine (5.16 g of a 40% solution in water) at OC followed

by addition of NaCN (6.4 g dissolved in 10 mL water). The reaction
mixture was stirred overnight at room temperature. The reaction was

B s s et Lol D S0 HE) BLCHANE g ro-
@émmﬁé@loﬁ@éhi%IWE%W@ﬁéitﬁ'e@ilﬁﬁewméd%mmhlwfétellﬁner@@@hd

thieewolptle sivberedivan-caneentiated 1o afiard thengridelpraduehwhich
was purified by column chromatography using basic alumina to give

3henavkoxys 2rinethylaninepRRIDHUHE162,0:8):- 857 BarksRLawnoib) using 1-(4-
chloro-3-trifluoromethyl-phenyl)-ethanone (step A) and 3-hydroxy-adamantan-2-one
(step C}, to give after chromatographic separation after step D the (Z) and (E) isomers 4-
(4-chloro-3-trifluoromethyl-phenyl)-1-((Z}-3-hydroxy-adamantan-2-yt)-4-methyl-
imidazolidin-2-one (336 mg as a yellow gum, MS (ESI): 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-[1-(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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10 Step En3-(13enzyloxy)-Nethylpropane- | ,2-dianiine A solution of
3-benzyloxy-2-methylamino-propionitrile (5.0 g) in toluene (90 mL) was
cooled to -78C and DIBAL-H solution (90 mL of a 20% in toluene) was

W8 WP wise under nitrogen atmosphere. Reaction mixtuP§ WEBZ8IGW#667
warmed to room temperature and then leffcat stirring for 17h. The reaction
was monitored by TLC. After completion, the 15 reaction mixture was
quenotmseralithas 0 btdinerbthandlogp dothen e hE A sitgr ATrel Vo lasiles \BHere-[4-
evaparatedinNacHp anctha orude- mataral AS toHe MR R MLWBLSE tic acid

agidified to 0-1=1 with 1M HCI. Th ueou W, . d
paits Baltin bty U i At

pl-1=14 with 30% NaOH solution. The free diamine was extracted with
dichloromethane, dried over sodium sulfate, filtered and 20 concentrated
to afford the desired 3-(benzyloxy)-N2-methylpropane-1,2-diamine (3.8 %
GBS WA i, Wiicr Wad USLP TR i R Eagtivh wiroidagmsidin- 1-v1i-
pdrficatior:- MSW(ES¥)r 108, i NIkt Step
Cl4-(3-Benzyloxy-2-methylamino-propylamino)- adamantane-I-carboxylic
diid methydlestepBiihhisimaigtigd waspigpaned stanalogytoexaniRioro-
%ﬁ@ntﬁt%&ﬁu&lﬁ'ﬁq§éf7b§ﬂ%¥l9¥\¥)fﬂél ¢5IMeYVIRIORARE e 2 diaming 2 9),

to affor
4-(3-benzyloxy-2-methylaminopropylamino)-adamantane-1-carboxylic acid
methyl ester (1.1 g) as a brown viscous oil which was used in the next

L o L DR A R R e
i%ﬁkﬂl&%@]ﬁ@iﬁ‘-&“@/‘l‘j-adamantane-l-carboxylic acid methyl ester WO
2008/046758PCT/EP2007/060667 - 148 - This material was prepared in
dhaisgyeodxanpheaieg, istepDgnsingdn3dbizidorys2D) using 1-m-tolyl-
mﬁﬁhﬁﬁ@?‘f(‘mWi@@ﬁo@%ﬂ@ﬂiﬁﬂ@rlzcéﬁ*é%éélmgk@ methylegster (1.1

. 0 : e , : -
O o separtiop iy sten D e () somer S H(B) 5 hydropycadamanan >
Erdeaaxie HcRi hatHI e ien 200y )2 a8 HeoTid SoMREARES 6Bfunirp41.3
ENtBmatography. MS (ER): 5413.4 ( MEI ). Step
E](E)-4-(4-Benzyloxymethyl1-3-methyl-2-oxo-imidazolidin- I-yl)-adama
tane-Il-carboxylic acid

Example 232; 1-({Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-naphthalen-
2-yl-imidazolidin-Z-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-y1]-
adamantane-1-carboxylic acid methyl ester
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This material was obtained in analogy to example 177, step A, using (
E)-4-(4- 10
benzyloxymethyl-3-methyl-2-oxo-inidazolidin-1-y1)-adamantane-1-carboxy

Wib2Ad eyl ester (85 mg), to afford PCT/EP2067/060667

(E)-4-(4-benzytoxymethy1-3-methyl-2-0x@-jmidazolidin-1yl)-adamantane-
1-carboxylic acid (20 mg), as a light brown solid after chromatographic
SBparatien dfthedE)iisahienfrdogthe (Zigoemeic MSp(ESL) uso9.B-(Mbrdmo-
Sl fiEndnchBangyloxumnethvie3sanatys i2:9 X%WOH@%§M9*>15

adamantane-I-carboxylic acid arnide This material was obtaine
analogy to example 177, step B, using (E)-4-(4-
benzyloxymethyl-3-methyl-2-oxo-imidazotidin-1-y1)-adamantane-1-carbox

ic,acl m

@ g k%%zy?o%xy?n %?\f me%ﬂ-%%% m“id%lzogp d%lr%]- -a)% dam%r)“ltane
PEIPBBIIC eidiarRitie 364nEYidter chromatographic purification, as a

white solid. MS 20 (EST): 398.2 (MIT). Example

2565 TagreyIsL FRARbiainad ansardare: Loy depgeitose/imetiyinige 208 and in analogy to

metnykdmidazeidina3ORne Step(E/2)-4-(4- methyl 4-naphthalen-2- yl -2-0x0-

Aﬁég&a{@wmﬁ%ﬂ;ﬂ&?ﬂ@yﬁ 3%% ;ﬂ%}éﬁ{'&%@ g?ﬁe s case,

zolidin-2- on This material was 0 talne
@“é AROBY LSiAG° “ﬁ%@o@&’ﬁ%&éﬁﬁ&ﬂ AR A& @?@fﬁ@)“ﬂ’fﬁ@%gﬁ%ﬂm
(Eyssorier wWwas, isoiatdd fremdhé0(Dis dMdEb) fh2odUmin
chromatography over silica gel in step D, as a white solid (15 mg). MS
(ESH: 371.3 (Min. WO 2008/046758PCT/EP2007/060667 - 149 - To a
solution of 4-benzyloxyrnethyl- | -(5-hydroxy-adamantan -2-yl)-3-meth
Wisndstzalidin-2-one (200 mg)4n Bthanelodasagddes B Greatalysb30Mahzolidin-
anihadearlion.yesaebias RIESsUiRadih hydrogen gas to 60psi for 28

e reaction was monitored by MS: Atter completion, the reaction

T B S A e TS e igetbony-

erate was Concen rate ess. Lolumn C
GhraroriBa e desihéd-(as a white solid (50 mg). MS (ES+): 429.5 (MH ).

-((E)-5-hydrwry-adamantan-2-y1)-4-hydroxymethyl-3-methylimidazolidin-2
-one (142 mg) as a white solid. MS (ES+): 281.25 (MIT).

Example 236 1-((E/Z}-5-Hydroxy-adamantan-2-yl)-4-methyl-4-pyridin-3-
yl-imidazolidin-2-one

This material was obtained in analogy to example 176 (step A-D) using 1-Pyridin-3-yi-
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 F/7Z isomers.
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Example 257:6-11-((E)-5-Hydroxy-adamantan-2-yl)-3-methyl-2-oxo-
10imidazolidin-4-ylmethoxyl-nicotinonitrile To a solution of
1-((E)-5-hydrox-y-adamantan-2-y1)-4-hydroxymethy1-3-methylimidazolidi

WHIEAHAAS mg, example 256) in TI-if (2 mE) at 0C was add&§ NEFHAD S 0667

(201 ttl_, of a 1M solution in THE) via syriizge. After 10 minutes a solution
of 6-chloronicotinonitrile (24 mg) in THF (0.5 irtL) was added dropwise via
Simingde AMer 2 Rodrkld31610@ the fteactiphavsl duenthéd with-agideoelsdin- 1 -yl]-

sadinmhicatbopata-gelutionangkdiluted with EtOAc. The phases were
separated and the aqueous phase was extracted with more EtOAc. The

mmﬁ%&&r%@'&bremggmﬁ%\@g%am% Iy %&L%@&Hﬁ?@; dried (5411
flum ?éjl‘ate Fllter d and thF volatiles. ée vacuo. C’o

8?%83 %Iaﬁ/lwg S?I e %/ &fﬁ)}fa AL aezg '1 amantane-] cazbox’y}
@cldlre@)%qawmimﬁarhﬂﬁtaﬁ@W9e3qh@thy1 2-0x0- 20
imidazolidin-4-ylinethoryl-nicotinonitrile (24 mg) as a white solid. MS
(ESL): 383.3 (MH+). Example A 25A compound of formula | can be used
in a manner known per se as the active ingredient for the production of
%biﬁipieﬁﬁbe following comyositidn:Rerflabiet phetive ingregiemt200 M3 damantan-

Mi égljog:r]y sialing cellllgsels5,ma 30 Corn starch25 mg WO
08/046758PCT/EP2007/060667 - 150 - Talc25 mg

IBoxYRIOR Mletﬂ%ém%'&':%’%ﬁ%ogy%’o example 176 {step A-D) using using 1-(3-chloro-

4-fluoro-phenyl)-ethanone (step A) and 5-hydroxy-adamantan-2-one {step C), as a white
salid.

Example 240: 4-(3,4-Difluoro-phenyl)-1-((E)-5-hydroxymethyl-
adamantan-2-yl)-4-methyl-imidazolidin-2-one

A solution of (E/Z)-4-14-(3,4-difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-y1} -
adamantane-1-carboxylic acid methyl ester (100 mg, example 196) in DCM (10 mL} was
cooled 1o 0°C and borane-DMS complex (0.56 mL of a 1 M solution) was added and the
reaction was allowed to stir overnight at room temperature and then quenched with
DCM/water. The mixture was extracted with DCM and washed with saturated sodium
bicarbonate, dried over sodium sulphate and concentrated. Column chromatography over
silica get 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-chlore-phenyl)-
4-methyl-2-oxo-imidazolidin- I-yl]-adamantane- I -carboxylic acid methyl ester (example
189), as a white solid (30 mg). MS (ES+): 375.2 (MH"),
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425 mg 5 Example B 10A compound of formula | can be used in a manner
known per se as the active ingredient for the production of capsules of the
following composition: Per capsule Active ingredient100.0 mg Corn

WeiAItHYM B%ng 15 Lactose95.0 mg Talc4.5 mg Magnesium stEarARtS/fes”

220.0 mg 151 CLAIMS 1.Compoundsiaf¥ermula

Example 242; 4-(2-Fluoro-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-fluoro-phenyl)-
4-methyl-2-oxo-imidazolidin-1-yl]-adamantane- 1 -carboxylic acid methyl ester {example
181), as a white solid (12 mg). MS (ES+): 359.3 (MH").

Example 243 and 244: 1-{(E)-5-Hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-
imidazolidin-2-one and 1-({Z)-5-hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-

mnidazolidin-2-one
Step A 2-Methylamino-2-phenvl-propionitrile

To a solution of acetophenone (10 g) in 50 mL methanol, a solution of sodium cyanide
(12.23 g) ané methylamine.HCI (16.71 g} in 50 mL water was added slowly at room temp.
The reaction mixture was heated at 40°C for 2h and then at room temperature for 18h and
was monitored by TLC. After completion, the reaction mixture was extracted with 3 x 100
ml dichloromethane. The organic layer was then dried over NaySO,4 and concentrated to
afford the desired 2-methylamino-2-phenyl-propionitrile (12.5 g) which was used in the

next step without further purification.
Step B] N'-methyl-1-phenylethane-1,2-diamine (CAS 66308-14-3)

A solution of 2-methylamino-2-phenyl-propionitrile (7.8 g) in toluene (60 mL) was cooled
to —~78°C and DIBAL-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 IN 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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wherein RI is adamantly, hydroxyadamantyl or trilluoromethylphenyl; R2 is
hydrogen ethyl, ethyl or cyclopropyl; 152 one of R3 and R.4 is alkyl,
cycloalky, haloalkyl or absent and the other one is a) hydrogen, alkyl,

WRAAR A Eicloalkyl, cycloalkylalkyl or haloalkyl; b) phenyl or BREHYRE07/060667

substituted with one to three substituentsfipndependently selected from
fluor, ehloro, bromo haloalkyl, alkoxy hydroxy, haloalkyl and haloalkoxy;

Qpheriytatkyd ON pyrtmgidiighenpietbanprbaythtkyiias d2y poimyl aHyldacey -
?Eﬁﬁﬁiﬁgéllnshmw tedoyi @J% ﬁ%LWﬁﬁlﬂ,@%gﬁ% ' ﬂﬂ? Bﬁﬂdﬁﬂl‘i’dggmg%actmn
rom a a rox oxe
e BB 0oy
Bﬁ% @18H€652981k9?’§%§ﬂtﬁ§é&%ﬁFPWHé‘W m%@é%mmtr@ftﬁgrawre and left stirring
ifrdeéntentlip setecied:fiamdtisyTand Afalogenpig)idydraxeralkyh Or wha) slowly
Rydeinviexyalked ar RYFdinyloxyalkyl c%HQ%@&t&dréﬁﬁbegy@@&u% BIAng Rehe

together, with thec on.atom to ch they are ttached orm a
e ARy BB P TSP SRR yaace vith DCM (3 3
éwvéhauﬁée f@ﬁ@wyémt}ﬁaﬁevqméﬁlbd icexneNatens dyeloaikyhted to afford
ptpldﬁdlmﬁmﬂmmﬂmm@ﬁniﬁwam&f@m@@&ﬁ@[@n@WQlﬂdtﬂQm‘tan I-ol (3.4 ¢)
teHRAXGOEANG diRdR, 197 purification in the next step.

Step D] 1-((E)-5-Hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-
imidazolidin-2-one and 1-((Z)-5-Hydroxy-adamantan-2-yl)-3,4-dimethyl-4-phenyl-
imidazolidin-2-one

To a solution of (2.6 g) in 15 mL DCM was cooled t0-20°C and triphosgene (0.957 g
separately dissolved in 5 mL DCM) was added drop wise followed by a drop wise addition
of triethylamine (2.3 mL). The reaction mixture was slowly brought to RT and left stirring
for 4h. The reaction was monitored by TLC. After completion, the reaction mixture was
quenched with 2N HCl and the DCM layer was separated and the aqueous layer was
extracted with further DCM. The combined DCM layers were washed with cold saturated
sedium bicarbonate solution, dried over Na,SO4 and concentrated to afford the crude
product, which was purified by column chromatography over silica gel (50% ethyl acetate
in hexane} to afford 1-((E)-5-hydroxy-adamantan-2-yl}-3,4-dimethyl-4-phenyl-
imidazolidin-2-one (115 mg), MS (ESI): 341.3 (MH") and 1-((Z)-5-hydroxy-adamantan-
2-y1)-3,4-dimethyl-4-phenyl-imidazolidin-2-one (210 mg), MS (EST): 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-phenvyt)-ethanone (step A), as a white solid (20 mg). MS
(ESI): 375.3 (MH").
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and oxetane are optionally substituted with one to three substituents
independently selected from alkyl, aryl and arylalkyl; one of R5 and R6 is
hydrogen, isopropyl, isobutyl, cycloalkyl or haloalkyl and the other one is
WRVERSGEf St absent; and pharmaceutically acceptable salts d{eFa8ta/066667
thereof with the proviso that 1,3- - 145 -
dihydro-4-pheny1-1-0-(trifluoromethyl)pheny1)-214-imidazol-2-one is
kel dhdnin thke bt BERZ-aldRA b Mty ethyty regmopylor-2-y1) -3,4-
R anshife AtheT- e ds hydrogenorabsentithen B2 Stk OYAreeeA ntan-2-

¥ r_g)eéfhcyl ZA compound.according to claim 1, wherein one of R3 and R4
iQé)aIkyI, é;{/]clto%ﬁgf/gr% oa 1{/]ICgroél]lgsent and the other one is WO

2008/046758PCT/EP2007/06(1667 - 154 - a) hydrogen, alkyl, pyridinyl,
cycloalkyl, cycloalkylalkyl or haloalkyl; b) phenyl or phenyl substituted
with one to three substituents independently selected from fluoro, .
ﬁé’ﬁdﬁlﬂfﬁ AR droXYFETe OLESIRREHY PRSI DY HARRIRIEA, Svidrdifiep A-D) using 1-
phdhyiaikyheand) -pyridionddlityp are Bogtiontitly Subtitutegtapiic caentacimedter step D
m@&imﬂt@ﬂmg@@%raﬁqngwgdfgtgﬁetsgy; iagmb BalogrRhRleRlA0E 15 4
rOXV; Of . tane or oxetane substituted.wi or R
e e A S g TSR AR PR ana 4.4
EYMSaIRARBY i b e Mshanyaropyang; tathabydrétbp)randatsifid-one (105
aeg 40tethatry dvoflkéh ELINHA6%0E 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. 3. A compound according

tocetapn bog Z: vherein thecarmpenad s of the lopmiia R 1k whergins 4.
égﬂcﬂﬁ}%%—%%&r%giigigrf -ggglgﬁg tﬁ%zlfhﬁldarlcmp}ienyi) -1-{(E}-5-hydroxy-adamantan-2-

y1)-3,4-dimethyl-imidazolidin-2-one

Examples 248 and 249 were obtained in analogy to example 243 & 244 (step A-D) using 1-
(2-fluoro-phenyl)-ethanone (step A), to give after chromatographic separation after step D
the (Z) and (E) isomers 4—(4.~ﬂuoro~pheny1)-1-{(Z)—5—h*ydroxy—adamzmtan-z—yl)—3,4v~
dimethyl-imidazolidin-2-one (55 mg as a white solid, MS (ESI): 359.2 (MH")) and 4-(2-
fluoro-phenyl)-1-({E)-5-hydroxy-adamantan-2-y1)-3,4-dimethyl-imidazolidin-2-one {55
mg as a white solid 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 (7) and
(E} isomers 3-benzyl-1-{(Z)-5-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-
inidazolidin-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")).
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4. A compound according to claim | or 2, wherein he compound is of the
formula 155 wherein R1 to R are defined as in claim | . 5. A compound
according to any one of claims | to 4, wherein one of R3 and R4 is methyl

WENHHE6TREr one is isopropyl, cyclopropyl or cyclopropylmetRGE/BPAE7/060667

compound according to any one of claimag to 4, wherein R3 and R4 are
methyl or R3 and R4 together with the carbon atom to which they are

ditacheld 362m cyclopentang:éfirndeh4 Didabyipbund agdatdingnalayidin-1-yl)-

ol el slains 1o Qq@g&ﬁ%@n@sgﬁ together with the carbon atom to
which they are attaxzyed form cyclohexane or cycloheptane. 8. A

compound according to any one of claims | to 7, wherein one of R5 and
R6 is hydrogen and the other one is hydrogen or absent. 9. A compound

9@99'%%#}!& qw g, neofe 'a'm?%b%ta?e%f%'sgt ipd from. |- Adamantan-2¥t-3e 243 &
enzy ro- |m| azo

%&éﬁ%}hfa%%ﬁ% o) RERL 2 RGNS Elar3d il fooaiadeBlantane: ] aryoxylic
200B/0AB7I58RCTIEP 2007A/86066 steh 86 -as a white solid (21 mg). MS (ESI): 383.3

(MH").

Example 253: (E/Z)-4-{4-(4-Chloro-phenyl)-3,4-dimethyl-2-oxo-

imidazolidin-1-vl}-adamantane-1-carboxylic acid methyl ester

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) and 4-oxo-adamantane-1-
carboxylic acid methyl ester (CAS 56674-88-5) (step C), as a white solid (30 mg). MS
(ESI): 417.3 (MH™.

Example 254; (E)-4-(3,4-Dimethyl-2-oxo0-4-phenyl-imidazolidin-1-yl}-

adamantane-I-carboxylic acid

This material was obtained in one step from (£/Z)-4-(3,4-Dimethyl-2-oxo-4-phenyl-
imidazolidin-1-yl}-adamantane-1-carboxylic acid methyl ester (example 252) via
saponification in analogy to example 176, step A, using LiIOH in THE: 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 () isomer as a
white solid (10 mg). MS {ESI): 369.3 (MH").

Example 255: (E)-4-(4-Benzyloxymethyl-3-methyl-2-oxo0-imidazolidin- 1 -
yl)-adamantane-1-carboxylic acid amide

Step A 3-Benzyloxy-2-methylamino-propionitrile
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1-Ad am an tan-2-y1-3-isopropyl -4-ph enyl - | ,3-dihydro-imidazol-2-one;
1-Adamantan-2-y1-3-cydopropyl-4-phenyl-1,3-dihydro-imidazol-2-one;
-Adama man-2-y1-3-cyclopropyl-4-( 341 uoro-phenyl

W 0884i#/d%0-imidazol -2-one; PCT/EP2007/060667

1-Adamantan-2-yl-3-cyclopropyl1-4-pyridigir2-yl- | ,3-dihydro-imidazol

-2-one; 51-Adamanta n-2-y1-4-tert-b u ty1-1,3-dihydro-imidazol -2-one;

1 AdaraneakRyl - teiwolsropyteta8idingdid draida2éllorkeil sadawhded to an
antasw-ydl drpheniikth3aidroiigyidazabseohetion in watel) at 0°C followed by

%Eﬁﬂﬁ{p%@@%yé‘s é%(ﬁgg})@ |1h318| X%Ot r2|d§%0r|C§L LO]] ?!iﬂb);fu}"(f was stirred

Adamantan-2- uoro- enzy ro-imidazo

PHIHY tﬁ%ﬁﬂ?gﬁ t@ziwramr@s 2@&%{&9@ 3 am%%eﬁﬂmé&& apchpfgericpgpletion,
dAmattank2arivgs (@2 dirmbthlyt-propy (-1 y8:dihy drorimidazoll 2xarienl ethyl acetate

A@aﬁm@%@% doh3-Hify Q%‘Q‘t‘h@ﬁ@ﬁ% ghs. sgdium sulfate, filtered and the
mantan roimi

e s B N OB T S b o ypdied
i%&”ﬂﬂéhﬁ&ﬁ’té‘ﬁ& Wmuey’@&,aﬂfpa}wﬁ&wf s dibyarsiRRicaALhybBino-
prigobuty 1lel{ 2-trifluardmetivghephdnyl)-1,3-dihydro-im dazol -2-one;
4-1sopropyl-1-(2-trifluoromethyl-pheny1)-1,3-dihydro-imidazol-2-one;

$rAdamantan-1-y1-4-isobutylsl(3-diydrg:imidazaird@Bine- 1,2-diamine
1-Adamantan-1-y1-4-isopropyl-1,3-dihydro-imidazol-2-one; 201-

@13@&%}4&3 %e%;%é‘x]yzj %'&M?‘Qr@}%%}lopmmmie {5.0 g) in tol uene (90 mL) was
g _gl_%{;&r %%9 ﬂ?‘sﬁg (5}}1338 ST 1fA % | (2111 toti%ene Ywas a%ycfed drop wise

-iSop ro-im1dazo
mlﬂahmaﬂssﬁ @wsab@@p Y08 - PAFIEHS- 24 ﬁl@w:wraeé HyapeLinifRpeRture
2rariepn left at stirring for 17h. The reaction was monitored by TLC. After completion, the

A IRTANIR A e eHRRMRY e HRORIORM At i AU Sy RIORARE: 18 olatiles
’2‘@? ASARAALE B A By ALY T T M Sl 3018 IR RS- T2
acplifigé to pH=1 with 1M HCL The aqueous phase was extracted with ethyl acetate and

rAdpraaunt inya2-04-cyclopropylbasitiel oprapyimethy bibSrdibydretimslazihe free
alzgsane A Gysloprant-dadluaromtifiyoram eth Vs henay b wnetbyl.ng

- dihyd
é%ggﬁ&%%%%m%ge{ﬁﬁ%ﬂfé‘é hersARtAy NodRghYjpiopane-1,2-diamine (3.8 )

a3-dihptiro dihiohidl-Rao neeBO[ the next reaction without further purification. MS (ES+):
165 Chierp-phenyl)-cyclopropyl1-4-isopropyl-1,3-dihydro-imidazol-2-one;

Step C] 4-(3-Benzyloxy-2-methylamino-propylamine)-

adamantane- | -carboxylic acid methyl ester

This material was prepared in analogy to example 176, step C using 3-(benzvloxy)-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 vsed in the next step without further purification. MS (ES+): 387.30 (MH"}.

Step D] (E/Z)-4-(4-Benzyloxymethyl-3-methyl-2-ox0-
imidazolidin-1-yl}-adamantane-1-carboxylic acid methyl ester
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1-Adamantan-2-0-4-benzyl-5-isopropy1-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-y1-3-methy1-4-(2,2,2-trifluoro-ethyl)-1,3-dihydro-imidazol-
2-0ne;

WONHARHATaR-2-y1-3-cyclopropylmethyl-4-(2,2,2-trifluoro-ethy BT EBRY P66 7

midazol-2-one; WO 2008/046758PC17ERP007/060667 - 157 - 1

-Adamantan-2-y1-4-cycl opropyl-3-meth yl -1,3-dihydro-im idazol-2-on €;

oy sepropytaethsiesdso propyyltg 2saritple 176, step D, using 4-(3-benzyloxy-2-

uamm}hﬁ@b%%ﬁﬁ@%%%ﬁ@zmagb 1&@9’1@9{9@5{@1 (1.1 g), to afford
%yi 4 %g%yf ?g?%]l t—'x%r ?—@—%l ({]Hﬁmwp —% r%dgrrl]zggltane 1-carboxylic

- -one trifl Uoro-eth
o ﬁ%@néf'? PR BWﬁﬁPBé @2 C@N@“MFQ’@W@W&@M SYHy[ESD:
113 2-EhfHioromethyl-pheny0 -1,3-dihydro-imidazol-2-one;
3-Cyclobutylmethy1-4-isohutyl -(2-triflu oromethyl

-fhp@y1)-1,3-dihydro-imidazots 1@2-0men A& iy draxyRAama -imidazolidin-
qgﬁ xﬁaﬁﬁ%ytﬂa}b%gmymﬂm'da zol-2-one;

5-Hydroxy-adamantan-2-yll -4-isobuty1-1,3-dihydro-imidazol-2-one;
4-1sobuty1-1-(2-methoxy-pheny1)-1,3-dihydro-imidazol-2-one; 3-Cycl
opropyl methyl1-4-isolm tyl -(2-meth oxy-ph enylihydro-imidazol-2- one;
illsgl?ut Ha} (2-tr ITuor etho %ﬁhenyo 1?3 dihydro-unidazol-2-one;

C?Oprop S ainﬁ 8)68 &Y Leegipple 1770 step A, using (E)-4-(4-
R@é%mém@@lwhéﬁmw ?;-@Prwmumahém 2-phedimghiubiflucarboxylic acid
oretphesyt) 8k isghuty At diyara-heigdarly2-eml-304:1$0-2 - oxo-imidazolidin-1 -

?Ht\aaa; g%mthyaa%&wgem% X! 55%9@&%39&(?% [gimidazo; 90 19251°Podmpmc

-2- 1 3-cyclopropyl-4-is ro-imi
é%’&&PBBr%% e UE) SSprspyiem-Ee us(S?t‘BFﬁeM§l eﬁ%? P4y dro-imi
dazol -2- one;

Step F| (E)-4-(4-Benzyloxymethyl-3-methyi-2-oxo-imidazolidin-1-yl)-
adamantane-1-carboxylic acid amide

This material was obtained in analogy to example 177, step B, using (E)-4-(4-
benzyloxymethyl-3-methyl-2-oxo-imidazolidin- 1 -yi)-adamantane-1-carboxvlic acid (25
mg), to afford (E)-4-(4-benzyloxymethyl-3-methyl-2-oxo-imidazolidin-1-yl)-adamantane-
I-carboxylic acid amide (6 mg) after chromatographic purification, as a white solid. MS
(BSI): 398.2 (MH™").

Example 256; 1-((E}-5-Hydroxy-adamantan-2-y}}-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 Bj 1-((E})-5-Hydroxy-adamantan-2-yl)-4-hydroxymethyl-3-
methyl-imidazolidin-2-one
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4-Isobuty1-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;
251-Adamantan-2-y1-4-isopropyl-imidazolidin-2-one; (10
-Adamantan-2-y1-4-isopropyl-imidazolidin-2-one;

WIS AHfdA%antan-2-y1-4-isopropyl-imidazolidin-2-one; PCT/EP2007/060667

(S)-1-Adamantan-2-0-4-isopropyl-3-meiyyl-imidazolidin -2-one; (R)
-Adamantan-2-y1-4-isopropyl-3-methyl-imidazol idin-2-one;

3012 Adlabeintd =203 isobutylAt isbroshyikimidazelitin- 2-pie-methyl-
Infidaroiadiian- 8rbé](23)@)/1@@mﬁ%mtm(&aﬁd&@@@@%ﬂ[ﬁ!ﬁ@%%%‘@%ﬁ@ﬁae reaction

%&%g%gq}gg r1¥g'c{ J§:§ ;/1 déza%ﬁtsllﬁ?n 2a02n§8 1. The reaction was monitored by

- -cyc
N&déﬁféﬁ%ﬁ%@%}/%thedﬁﬁ@tﬁmWaaﬁa\f?é.ﬁtze@ﬁémw@wm and was filtered over
2008/0467 58P CH/E P20 0710606674168iryhefs( EAN) b tdydroxysthphy over silica gel

Q%l%@m@dyllré&rctlmﬁlmrw%&héﬁh&&ﬂzoﬂ?4 hydroxymethyl-3-methyl-
T 8 ]éljziZQ) I e 4146;- D
é E opropyl- - opr(]?p‘3>a fFu%’rémefﬁ]ﬁ%ﬁ%ny |8\42%I?d|n 2-one;

3,4-Dicyclopropy1-1-(2- trlfluoromethyl phenyl)- |m|dazoI|d|n 2-one; 51-A
dama ntan-2-y1-4-cyclopropyl-4-methyt-imidazolidin-2-one;

1-Adamantan-2-y1-3,4-dicycl o rop l-imidazol idin -2-one;
FRBRGARbropy1-1- [(2)- M/ 3%/ &Hféﬁf&éﬁﬁlﬁifmﬂrﬁ|d’é)zétﬁéﬁlglo%@m‘

3tDicyctoplopyh {(he):8- hyehm;aaa‘dbanantan -2-yll -imidazolidin- 2-one;
4- Cyclopropyl 1- h@dﬁ) -5-hydroxy-adamantan-2- yl!h
Iomeriamriazé @W@déey@rt@b%wri pdroxymethyl-3-methyl-

(iZ)rdﬁr:h}ldi’mxy adamanianezaytbid nethyFinrdazelidine2-0neis added NaHMDS (201
%;)'1' |~§9¥1 -1-1 (%1? ﬁguydroxy -ada antan-z-yll ,
lfHﬁ&dE IIé Bhfange: A ter 10 mirtutes a solution of 6-chloro-
hiécdammlmtﬂm624)/131{,4-156&5(’6[3{9Bélnmemybtfﬂ&ﬂaz@iﬁmm?vﬁ’@nhv& After 2 hours at
@t?ﬁ?¥ 8?8’11%&d%m Q%gipe(% \qu Igg Y P(yc%iun Itrrhn %l?ril !t{gn a[nd%ﬂuted

ydroxy-adamantan- -y |sopropy da zo
Wi 2i6Hes. The p 1ases were separated dnci the aquecus phase was extracted with more

Eedrdamanianida bdddigreleprany lrdsipathithimidazolidint2@nBied 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-y1)-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 25 mg
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3-Cyclopropy1-1- (Z)-5-hydroxy-adamantan-2-ylt
-4,4-dimethyl-imidazolidin-2-one; 3-Cycl opropy1-1 -
gg:S-hydroxy-adamantan-z-ylI -4,4-dimethyl-imidazolidin-2-one;

! AEHAMREN-2-y1-3-cyclopropy1-4,4-dimethy1-imidazolidin-BXEHa2007/060667
3,4-Dicyctopropy1-1- - 150 -
(2)-5-hydroxy-adamantan-2-A-4-methyl-imidazolidin-2-one;
208:4-Dicyclopropyl -1- 25 mg
[tExBskyshgxinadrmantanse-y1]-4-methytimidazolidin-2-one; 3-
(2)-5-Hydroxy-adamantan-2-yll -1,3-diaza-spiro(4.4tnonan-2-one; 3- |
(E)-5-Hydroxy-adamantan-2-A -1,3-d iaza8piro [4.4] nonan-2-one;
4,4-Dicyclopropyl-1- [(Z)-5-hydroxy-adamantan-2-ylt -im idazolidin-2-on e;
4,4-Dicyclopropyl-1- (E) -5-h
ydroxy-adamantan-2-yl1-imidazotidin-2-one; 253-
[(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-ylt one;
[(E)-5-hydroxy-adamantan-2-y1]-4,4-dunethyl-imidazolidin-2-one;
3-(2-Fluoro-ethyl) -1- I (E)-5-hydroxy-adamantan-2-yll 30one; 1-
(E)-5-Hydroxy-adamantan-2-A -3,4,4-trimethyl-imidazolidin-2-one; 1-
[(Z2)-5-Hydroxy-adamantan-2-y1J-4-isopropy1-4-methyl-imidazolidin-2-one
; I- [ (E)-5-Hydroxy-adamantan-2-yli
-4-isopropyl-4-methyl-imidazolidin-2-one; I-[
(E)-5-Hydroxy-adamantan-2-y1]-4-isopropy1-3,4-dimethyl-imidazolidin-2-o
ne; 159 3-Ethyl-1 -[(E)-5-hydroxy-adaaapiaR-2-y]] -4-isopropy1-4-m
ethyl-imidazo lid in-2 -one; (R or
S)-4-Cyetepropyd 3-thyl:k- [(ERT-hysho ky adamanianey pidnaethylimide

lidin-2-0ne; . : e
e B ottt spad o s s RESEGH ofa 4jnon
an-2-one; I-Cyclopropyl-3-[(E)-5-hydroxy-adamantan-2-yl]-1,3
-diaza-spiro[4.4]nonan-2-one; 7-Be L3l 5
-hydroxy-adamantan-2-y1]-1,3 ,7-triaza-spiro[4.5]decart-2 -one;
PBEAYABIRE)-5-hydroxy-adamanta@oyigl 3
dorazargpiro[4.5]decan-2-one; 20.0 m

-Benzy1-3-[(E)-5-hydroxy-adarnantan-QO- 12—1 -methyl-1,3,7-triaza-spiro

.%ﬁoosgcan-z- one; 1 ',3'-Dihydro-1-[(Z?—%-l¥9 roxy-adamantan-2-y11-spiro|i
idldzolidine-4.2'- [2 H]indene]-2-one; 4.5 mg

Magnesium stearate 0.0 mg

220.0 mg



1',3'-Dihydro-1-[(E)-5-hydroxy-adamantan-2-y1]-spiro[imidazolidine-4.2-
[21-i]indenel-2-one; and I',3 '-Di hydro-1-[(E)-5
-hydroxy-adamantan-2-y1]-3 -methyjsspi ro [im idazo d in -4.21- [21-1]
indene]-2-one. 10. A compound according to any one of claims 1 to 9
selected from (S)-1 -Adamantan-2-y1-4-isopropyl-imidazo lid in-2-one;
(R)- 1 -Adamantan-2-y1-4-isopropyl-ggmethyl-imidazolidin-2-one;
1-Adamantan-2-y1-4-cyclopropylmethyl-imidazolidin-2-one; |
damantg ? 1 4 4-dimethyl- idazolidin-2-one;
REIP aO 63 diaza-spiro[4.4]Jnonan-2-one;

3-Cyclopropy1-4- |sopropyl 1-(2-trifluoromethyl-phenyl)-imidazolidin-2
-one; 3,4-Dicyclopropy1-1-{2-§ Iuow@nethyl phenyl)-imid olidin-2-one;
1-Adamantan-2-y1-4-cydidgrop ethyl-imidazolidin-2-one;
1-Adamantan-2-y1-3,44g 0 ﬂ zolidin-2-one;
3,4-Dicyclopropy1-1-[(E)-5-h Fgroxy damantan-2 i}l] imidazolidin-2-one;
160
4-Cyclopropyl-1-RE)-5- I’i?(c(oxy\%wantan-z-yl1-4-methyl-imidazolidin-2
-one;
4-Cyclopropyl-1-KE)-5-hydroxy-adamantan-2-y11-3,4-dimethyl-imidazolid
wisone; |-Adat antan-2-yl-4-isopropyl-4-methyEimidazolidin-2-one;
1-[(E)-5-Hydroxy-adamantan-2-yl]-4-isopropyl-3-methyl-imidazolidin-2-one
1- r |- lidin-2-one;
§C©%%% f p@#ﬂ 'ﬁy}ﬁ}o§yﬁcﬂ%ﬁ8@ &H¥&Téo%g{gt\ﬁ§}fﬂll%%§9
-RE)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
g 41%}?596?(%3%&%&}3’1 ethyl or cyclopz opyl;
-[(E)-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one;
3-[(E)-5-Hydroxy-adamantan-2-yl]-1,3-diaza-spiro[4.41nonan-2-0ne;
3-[(E)-5-Hydroxy-adamantan-2-y1]-1-methyl-1,3-diaza-spiro[4.4]nonan-2-0
ne;
3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl]-4,4-dimethyl-imidazolidin-2-one;
1-[(E)-5-Hydroxy-adamantan-2-y11-3,4,4-trimethyl-imidazolidin-2-one;
I-RE)-5-Hydroxy-aclamantan-2-y(1-4-isopropyl-3,4-dimethyl-imidazolidin-2
-one; 3-Ethyl- |
-[(E)-5-hydroxy-adamantan-2-yl]-4-isopropyl-4-methyl-imidazolidin-2-one;
(Ror
S)-4-Cyclopropy173-ethyl-1-[(E)-5-hydroxy-adamantan-2-y1]-4-methylimid
azolidin-2-one;
1-Cyclopropy1-3-[(E)-5-hydroxy-adamantan-2-y1]-1,3-diaza-spiro [4.4]
nonan-2-one; 7-Benzyl-3-RE)-5-hydroxy-adamantan-2-y11-
IE3,7-triaza-spiro [4.5]decan-2- one; and |
",3'-Dihydro-1-[(E)-5-hydroxy-adamantan-2-yl]-3-methyl-spiro[imidazolidine
-4,21- [211]inciene]-2-one. | I. A compound according to any one of claims
1 to 8 selected from WO 2008/046758PCTREP2007/060667 - 161 -




1- [(E) -5- n noadamanta.n-2-y1]-1°,3'-dihydro-2H-si o [ imidazolid
ine-4,2'-in den ] - 2-one; 1 -1(Z) -5-am oadamantan-2-yl|
-1',31-dihydro-2H-spiro [inn dazoldined®2Linden] - 2-one; 5N- |
(E)-4-(2-oxo-1",3'-dihydro-1H-s roidazolidiiie-4,21-inden[-1-ylpadant-
I-yllacetamide; N- [ (Z ) -4- (2-oxo-1',3T-dihyd ro-1H -spiro [
imitiaZ8fidinavd Brizatyylicysyatambnicrlingd oy bbaeetandide; other ofs
E) -4-(2-oxo-1' ,3'-dihydro-1H-spiro [imidazol idine-4,2'-inden | -1-y1)

adamaniany ksl methanagufanamigeiM: cveloalkvlalkvl or _
(Z)-4-(2-oxo-1‘,3'-dihydro-lH-spiro-%Oa&grh{é%ctaoﬁ- ylalkyl or haloalkyl;

1-ylimet sulfonamicle; _ ‘ '
1,1,1-triE§§%— If(éi%]ﬁ‘?é-%%ii‘*‘}éﬁ%‘?ﬁ%FBlﬁiF?-EB%iH&MWﬁé&mQ@mmbnﬂy

| - 1-yl)sattapdiitan-Bytimethianessienamideilal dib:tifluora:
[(Z)-4-(gi%g¥1' 31-dihydro-1H-spiro[imidazolidin§-4,21-igdg§1@-€!§ 3> haloaliyl and

1-yl)adaman é%l"fpfill[methanesulfonamide; tert-butyl ( ( E) -4-

(2-oxo-1',3'-dihydro- | 14-spi(o [imidazolidine-4,21-inden -1-

%’(g)aja(rgbﬁbﬁﬁﬂaml Qo syl idkyll) WTJ‘T&mﬁﬁeﬁf@ﬁk@’il’éﬁH(ﬂyridiny] alkyl are
-A- (2% Q5 13 Gk, 47/sp oenl-1- . ,

20ypad aﬁﬁéﬁ ﬁgﬁ%ﬁﬁ%ﬁgﬁwﬂj&g S 73}1&5%{;5 independently sclected from

[(E)-4- (L) el aeatinheins ki-spitdfitnidazolidine-4,21 den] -1 -yl

)adamantanl-y1l sulfamide; N- [(Z)-4-(2-oxo0 ',37-dihydro-1H-spiro

[imidazalidineafe2srindanhsLodladamanianinyi. Js ulfamide;
252-laydroxy-N- [(E)-4-(2-0x0-1",3t-dihydro-1H-spiro
iimidaz idin%-,4 t-inden :ClT _

&) naphthy! or tetrahy ronaphyl;

£} 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;

3 4. .
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



yl)adamantan-I-y1l acetamide; WO 20081046758PCT/EP2007/060667 -
162 - 2-hydroxy-N- [(Z)-4-(2-0x0-1',3T-dihydro-114-sp o
[imidazolidine-4,21-inden ] -1-y1) adamgftan-1-yll acetam ide; 1- | ( E)-4-(
2-0x0-1",3'-dihydro-11-1-spiro | imidazo
dine-4,2'-indenl-1-yl)Jadamantanl-y1 j urea; 51- [ (E)
-5-(dimetHglatiitoyattamietivtat2syls@umethvil badk:dipydigbn spito

[imidazojigines4.2;:indenl -2-ope; 1-
[(E)-5-(2,2,g%%[rﬁ‘lugrggtgﬁnoﬁ)%cgﬁgr%aarﬂ(grlf-ﬁr%'/’ﬂl}i'?éﬁ@iu%?o-zHSpiro
[imidazglidine-4 21-inden] -2-one;
1- 0 B-r2,8mL ifltictbe sy yadaimai2- i#pbily B -iokdies2 W-haloalky! and the
spi_ro!imiﬁﬁéﬁ?&iﬁ_@i@ﬁyé{zjgg?gllégéggg; 3-chloro-4-(2-oxo-1',3"-dihydro-1H-s
o [imidazolidine-4,2'-i Ideal] -1- yObenzonitrile;
3-%‘) CB%EQ Q{oxyég?mar]tan-z-yl)- | ,3-diazaspiro [4.4] nonan-2-one;
1 SO T HA S Rha) s salinanchestsy tarmefiiwiblsicopfioyiso that 1.3-
ndébptiding-phBay2-[2B-Tindsrel c@raNSichs -2 Heimidaye]. i< eve r
[(E);5-amin ?gqm%ﬂtlan-z-yl]-s-metﬁ%r,§'-)dihyé]?392aﬁ?%p2i}%1ﬁr‘r?iSé‘zlﬁ?&d and in
e 4.9%in en%) B BHEN 1By BY RS hdaprRItheE 2-PlityT and the other one is
-3hoibthyedr b 3bdiny dien 2H-siee inidagaLidinedy2rindenj -2-one; 20N- [ (
E)-4-(3-methyl-2-oxo-1',3'-di ydro-1H-spiro[ nidazolid me-4,2'-i den]-1
yl)adamantan-1-yllacetamide;
2. /g compound acCording to claim 1, wherein one of B> and R* is alkyl, cycloalky
haloalky! or absent and the other one is 9



N- [(Z)-4-(3-methy1-2-0x0-1',31-dihydro-1H-sp ro

[imidazolidine-4,2'-inden] ypadamantan-1-y1l acetamide; N- [

(E)-4-(3-methyl-2-o0xo-1',3'-dihydro-1H-spro[imidazo dine-4,21-indeni -1-

25ylpadamantan-Il-ylj meth anes ulfonamide; WO

PODBIUMETEEP CT/EP2007/060667 - 163 - NJ-[(2)-4-(3-methy EG TSGR 7/060667

", 3'-dihydro-1 H-spiro[imidazohd ne-4,2 ldegy -1 - ypadamantan- 1 [ me tha

nes ulfo nam ide; 1,1,1oro-N- (E) -44 3 -methy1-2-oxo- 1 ',3'-dihydro-

1H-spiro midaiZofidiees ., 2tkirdeyriding pabimiéntaricipalkylalkyl or haloalkyl;

-ylimethanesulfonamide; 51,1,1 -trifl uoro-N- [ (Z) -4-(3 -methy1-2-0xo-

1.',3'-Whydradz) birbispioo }[)T[Imidazdﬂdinﬁecﬂyﬁ'thi nden Hreylyadamantaidepehdently

| methanesulfgnamifis; Mol 63 el zrgse- 1 3 din ydro- 1

H-spiro [imidazo dine- 4 2" - ndenl - 'ypad a antan- 1 -y1 Jsulfamide;

N- 1 ( 2)-4- -1- lidine-4,2'-i

den 1. 10 IS B e 725 “*L#gm‘afwiﬁﬁa‘%*"%y% S
5 -4-(3-methyleptioxell ﬂ’scﬁbtdimdmull My b ermdbstol idinend@erideran] selected

1-y1) adamagan-JihLiacsiamide: fysHexy s hiek

-4-(3-methy1-2- oxo 13- dlhydro 1 H-spirof imidazolidine-4,2'- inden1 -

-yl)adamant il acetg jjsn

uted with alkyl

Ao 1Hspiro [im idazolidine-4,2-inden1 -

(E) -4-(3-met y1 2 -ox0-1" 3

1- YE) adama tan 1- 11 urea; 1- [ ( 3-methyl-2 ro-
H-spnodimid4¥ol |tr?e»- - Vﬁ?érﬁhefd’éé’atf ARtk Rf})ﬁﬁrﬁﬁﬁ“"“ed orm
Methyl (E/Z)aﬂfcl(@lbm, IhBeditipdrethintdpirpriimidazablidretdi @ iden] pyrrolidine,

10 20yl)adam at@@ﬁ'ﬂ?&%f&ﬁﬁpﬂﬁ}ﬂﬁ;%‘ oxetane, wherein cycloalkyl, piperidine,

tetraltydropyrane, tetrahydrothiopyrane, pyrrolidine, tetrahydrofurane, indan
and oxetane are optionally substituted with one to three substituents

independently selected from alkyl and arylalkyl.

3. A compound according to claim 1 or 2, wherein the compound is of the formula

15 (i)

wherein RY, R, R? and R are defined as in claim 1.

4. A compound according to ¢laim 1 or 2, wherein the compound is of the formula



(E/Z)-4-(2-ox0-1 ',3'-dihydro- H-spiro imidazo dine-4,2 iden | - 1-ye
adamantanel -carboxylic acid; (E/Z) -4-(2-oxo- 11,3 '-dihydro- 1H-spiro |
idazolid e-4,21-inden - 1-yl)achun antail -carboxamide; WO
2008/046758PCT/EP2007/060667 - 164 - (E/Z) -4- (2-0x0-1,3-di; za iro
[4.41non-3-y1)-adam Lane- | -carboxylic acid methyl ester; ( Ea) -4-
(2-0xo- | ,3-diaza-spiro 4.4 non-3-y1) -adaman tane- | -carboxylic acid;

( E/Z)-4-(2-0x0- | ,3-diaza-sp -0 14.41non -3-y1) -adam antane- |
-carboxylic acid amide; 53- (E/Z)-5-Hydroxymethyl-adamantan-2-yll -
,3-diaza-spiro | 4.41n o n-2-one; £ (I -Ethyl-2-oxo0- 1,3-d iaz014.41
non-3-yl) -a dam ant ne- | -carﬁ% lic &cid methyl ester; (E/Z) -4- (|
-Ethy1-2-oxo ,3-diaza-spiro[4.4 -3-y Nadﬁ%nantane-l-carboxylic acid,

non-3-yl)-adamantane-1-carbaxylic aciddamide; 3-(3-Chloro-benzyl)- | -( (
E) -5-hydroxy-adamantan-2-y1)*4,4-dimegthyl-imidazolidin2-one; 1- ( (E)
-5-Hydroxy-adam antan-2-y1) -4,4-dimethy1-3-(3-trifluorometh oxy-benzyl)
- imidazol idin-2-one; 15(R) -3- (4-Bromo-benzyl) -4-cyclopropy1-1- ( (E)
-5-hydroxy-adamantan-2-y1)-4- m etﬁ%’/jl):imidazol idi n-2-one; N- [
(E)-4-(4;Isopropyl-S-methyl-Z-oxo

lid¥BeTRihRL-{e1 R adeendafitad-dsyHlatatamide:; N-
RZ)-4-(4-Isopropyl-3-methyl-2-oxo-imidazolidin- -yl)-adama.ntan- -yl -

A compound according to any one of claims 1 to 4, wherein one of R* and R* is

methyl and the other one is isopropyl, cyclopropyl or cyclopropylmethyl.

A compound according to any one of claims 1 to 4, wherein R® and R* are methyl or

3 4 _ : -
R™ and R” together with the carbon atom to which they are attached form cyclopentane

or indan.

A compound according to any one of claims [ to 4, wherein R® and R? together with

the carbon atom to which they are attached form cyclohexane or cycloheptane,

A compound according to any one of claims 1 to 7, wherein one of R® and R® is

hydrogen and the other one is hydrogen or absent.
A compound according to any one of claims 1 to 4 selected from

I-Adamantan-2-yI-3-benzyl-1,3 ~dihydro-imidazol-2-one;

I-Adamantan-2-y1-3 -pyridin-2-ylmethyl-1,3-dihydro-imidazol-2-one:



20acetamide;
5-Benzyl-74(E/Z)-5-hydroxy-adamantan-2-y1)-2-oxa-5,7-diaza-spirol3.41
octan-6- one;
4-(1-Cyclopropyl-2-oxo-1,3-diaza-spirol4.61lundec-3-yl)-benzamide;

Y 8P oDy 3-(4-methoxy-2-trifluorometltyt-pheny1)- 1 ,3-d Z%C%E’fﬁ%/ 060667
[4.5] undecan-2-one; WO 2008/046758R&d Er2007/060667 - 165 - 4- (
3-Cycl opropyl -4-isopropyl -2-oxo- midazolidin-1 -y1)-benzami de; 44 1

_Cycloprdsiuan@ ety ey i e dia APy g deedn-oihe: 4-(
1-Cycl Qpﬂ(@@)ﬁluﬁa(ﬂjﬂ)&@thﬁheﬂyyl);ﬁ}ieﬁyﬁJaZFdiﬁtﬁM@ﬁhﬁﬂ@%;}@

(3-Chloyo etho cl
§amm éelrgg :f‘o&ﬁg}agz{g%yi%lotg f%zltyi) 1, 3 d1hydro -imidazol-2-one;

spirot4. ecan rox F

-cyclopﬁoWl’f@Iﬁl‘ﬂiaZZﬁLﬁ’p% @Ma@céﬁm@ﬁew dy%l Wépﬂ;flﬁyctw 4-one;
5 lmethO)iyAQi’lﬂ‘BMﬁmﬂ-ﬁ;ﬂimaﬁﬂhfﬂ [M35dteeanmidens; >Gyejopropy4-3-(

2- trlfluo th he y1)-1,3-diaz irg.[4 5 dec 3 Cyclopropyl-

2 SRRl b dasn s aldesn Aiong

opropy1: Admmpyf;yl(wh@ﬁmbkﬁﬂﬂ@ﬁw ua%n&%f@@ne 103-Cycl 0 p
rop ylﬂﬁa@ﬁiﬁtmlz(ﬁ Mﬁs@mm ma;;mlal@mmdazang,&r@yclopropyl I
g vl bl e Ve el AR

10 4.51dedatd2ongand2- Blefhiga) 3ee§ae1bﬁrdp§7kh W-i@%lﬁiéhw}‘d-‘ﬁﬁéﬂyl )-

idazolid.- /29N tan-2-yi- 4 (2,2-dimethyl- plopyl) 1,3-dihydro-imidazoi-2-one;

3- Benzyfié (§1chlor y yofr h}geny gprolp - %rgégzizol idin -2-one

151-Ally éllj‘n‘TBr uoro- ﬁéyn 11 Spropy |m|dazo]fd|ne 2-0ne;
1 Adamantan 2- yl 4 cyc]opropyl 1,3- d1hydm nmdazol 2-one;
1-Adamantan-2-yl-4-{2,2,2-trifluore-ethyl }-1,3-dihydro-imidazol-2-ong;

15 I-Adamantan-2-yl-4-cyclopropylmethyl-1,3-dihydro-imidazol-2-one;
4-Isobutyl-1-(2-triftuoromethyl-phenyl)-1,3-dihydro-imidazol-2-one;
4-Isopropyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol-2-one;
1-Adamantan-1-yl-4-isobutyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-1-yl-4-isopropyl-1,3-dihydro-imidazol-2-one;

20 1-{1R,25,45/18,2R 4R)-Bicyclo{2.2.1lhept-2-yl-4-tert-butyl-1,3-dihydro-intidazol-2-
one;
1-Adamantan-2-yl-3-cyclopropylmethyi-4-isopropyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-4-isopropyl-3-pyridin-2-yimethyl-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-vi-3-cyclopropyl-4-isepropyl-1,3-dihydro-imidazol-2-one;

25 1-Adamantan-2-yl-3-cyclobutylmethyl-4-isopropyl-1,3-diliydro-imidazol-2-one;
1-Adamantan-2-yl-4-cyclopropyl-3-cyclopropyimethyi-1,3-dibydro-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;

30 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-methvi-4-(2,2,2-triflucro-ethyl}-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-cyclopropylmethyl-4-(2,2,2-trifluore-ethyl)-1,3-dihydro-

imidazol-2-one;



5

10

15

20

25

30

1-Benzy1-3- (2,5-di chloro-ph eny1)-5-isopropyl-imidazolidine-2-one; 1-
(2,5-Dichloro-pheny0-3 -(4-fluo ro-benzyl)-4-isop ropyl-imidazolidin
-2-one; 1- (4-methoxyphenyl)-3-methyl1-1 ',3'-dihydro-2H-spiro [imidazoh
dme-4,2'-inden J-2- one;

PERENYIRIxypheny1)-3-methyl-1',3"-dihydro-2H-spiro PCI/EP2007/060667

midazoldine-4,2'-indenl -2- one; - 157 -
(E/Z)-4-14-(3-Chloro-phenyl)-4-methyl-2-oxo lidazol id ill- ladamantane-1
- carboxyfiéaesd iethy d<ietonporbeoarns 7588 B T EPYHY 71060667 -
166 - (E)}4r[4p(Sr-Ehiaraiphienyib)-d-me2exordmickazal- ididanyd)-yl3-dibydro-
-adamalgnt :Qz%'-%-b 1(%grboxylic acid amide; 4-(4-F1 u oro-phenyl) - 1 - ((E)
-5-11 droxy-adamantan-2-y1) -4-methyl lidazolidin-2- one; 54-(2-F1
uoro-phefyt) ertagiErhbiratoisi-ddaniafsnomgt ipherhy | 3-dibydro-
nidazolidint.Zopnes#-(3-Chl oro-ph enyl ) 1 -(( F) -5-hydroxy-ad

amantan-2-y1) -4-I -imidazol j di.n-2- one: 12).74- k4= G2:Flu,
ST 08y e
10carboxyliezelctianethyl ester; 4- (2-Chl oro-phenyl) - 1 -( (E)

-5-hydrexysadamantannd-y 1)a-4methyhdmidazelings-angdro-imidazol-2-one;

3-Cyclobutylmethyl-4-isobutyl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazol -

2-0118;
1-[(Z)-5-Hydroxy-adamantan-2-yl]-4-isobutyl-1,3-dihydro-imidazol-2-one;
1-[(E)-3-Hydroxy-adamantan-2-yl|-4-isobutyl-1,3-dihydro-imidazol-2-one;
4-Isobutyl-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-one;
3-Cyclopropylmethyl-4-isobutyl-1-(2-methoxy-phenyl)-1,3-dihydro-imidazol-2-
one;

4-I1sobutyl-1-(2-trifluoromethoxy-phenyl) - 1,3-dihydro-imidazol-2-one;
3-Cyclopropylmethyl-4-isobutyl-1-{2-trifluoromethoxy-phenyl }-1,3-dihydro-
imidazol-2-one;
1-(2,4-Difluoro-phenyl)-4-isobutyl-1,3-dihydro-imidazol-2-one;
4-1sobutyl-1-(2-methyl-6-trifluoromethyl-phenyl}-1,3-dihydro-imidazol-2-one;
1-Adamantan-2-yl-3-cyclopropyl-4-isobutyl-1,3-dihydro-imidazol-2-one;
3-Cyclopropyl-4-isopropyl-1-(2-triftuoromethyl-phenyl}-1,3-dihydro-imidazol-2-
one;

4-Tsobutyl-1-(2-trifluoromethyl-phenyl) -imidazolidin-2-one;
1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;
(R)-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;
(S}-1-Adamantan-2-yl-4-isopropyl-imidazolidin-2-one;
(S)-1-Adamantan-2-yl-4-isopropyl-3-methyl-imidazolidin-2-one;
(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;
[-Adamantan-2-yl-4-cyclopropyhmethyl-imidazolidin-2-one;

1-Adamantan-2-yl-4,4-dimethyl-imidazolidin-2-one;
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1- 1 (E)-5-Hydroxyadamantan-2-yll -3',4'-dihydro-2H,21H-spiro
limidazolidine-4,1'- naphth alenl -2-one; 151- ((E)-5-Hyd roxy-adam
antan-2-y1)-4-methyl-4-naphthalen-2-yl ndazolid in-2- one; ( E/Z) -4-
[4-(4-Fluoro-pheny1)-4-methyl-2-oxo-nnidazolidin-I-yll -a damantane- 1 -
CAHBBYYME Btid methyl ester; (E/Z) -4- 14 PCT/EP2007/060667
-(4-Chloro-phenyl)-4-methy1-2-oxo-i mid&zél-adamantane- 1-

20carboxylic acid methyl ester;

(E/Z)etHyﬁiﬂ@aﬁﬁfﬁ(&I@W?%‘f@%% AridrdzbRdRetly Ty idaelitintanes 1-
CarbOxﬂlﬁ@eﬁiﬁiﬁﬂﬂﬁiMkﬁ&t&l@%@tbﬁﬂréﬂé)ﬂén‘(n 2- One,

2-0X0 T-dih dr H 211-1- Bh d\z d|n hate 1
/= X
adama%l"\? C 0}%[0 érbéio éet) ) % 41301811‘; &ﬁoro gmn }2)0 1d1 ]2) 0ne;

-4-methiyd- 121@%&9%&%11&% qlfaaﬁmﬂaﬁiafh@héavﬁow}ﬁ&ﬁ&iélmétﬁyﬁester
WO 20084046:628RCTYEP 2004/06066/me Byl -imidazolidin-2-one;
(E)-4-( 3" 4-di Q |rom|d thell-
yI)adar%'waln?gfﬁ]efzin&qﬁJ}Yd?ox%lr%ilczélC Okplg 4" ﬂ; { Zgg%orooﬁ eenyl) -4-methyl

-2-oxo0 AaidBEKBildmoPyyil Léhémmaacveadu@ww@x%&la@@aﬁﬁiﬁhﬂé@ne»
(3-Ch lo rornbgiihl opli(4) [{Bbyarays-adamamian2 yyLimidmeHyr- 2-one;

Idazo'Idﬁl[]EJ%/Elo;}z*ol‘)}r’l— 1-[(E}-5-hydroxy-adamantan-2-yl]-4-methyl-imidazolidin-2-one;
4-Cyclopropyl-1-[(Z}-5-hydroxy-adamantan-2-yl{-4-methyl-imidazolidin-2-one;

4-Cyclopropyl-1-[(E)~5-hydroxy-adamantan-2-y1]-3,4-dimethvi-imidazolidin-2-one;

1-Adamantan-2-yl-4-isopropyl-4-methyl-imidazolidin-2-one;
1-{(Z}-5-Hydroxy-adamantan-2-ylj-4-isopropyl-3-methyl-imidazolidin-2-one;
1-{(E)-5-Hydroxy-adamantan-2-yl}-4-isopropyi-3-methyl-imidazolidin-2-one;
1-Adamantan-2-vyl-3,4-dicyclopropyl-4-methyl-imidazolidin-2-one;

3-Cyclopropyl-1-{(Z)-5-hydroxy-adamantan-2-ylj-4,4-dimethyl-imidazolidin-2-one;
3-Cyclopropyt-1-[(E)-5-hydroxy-adamantan-2-yl|-4,4-dimethyl-imidazolidin-2-one;
1-Adamantan-2-yl-3-cyclopropyl-4,4-dimethyl-imidazolidin-2-one;
3,4-Dicycdlopropyl-1-1(Z)-5-hydroxy-adamantan-2-yl{-4-methyl-imidazolidin-2-one;
3,4-Dicyclopropyl-1- [{E)-53-hydroxy-adamantan-2-yi]-4-methyl-imidazolidin-2-one;
3-[(Z)-5-Hydroxy-adamantan-2-yt|-I,3-diaza-spiro|4.4 | nonan-2-one;
3-[(E)-5-Hydroxy-adamantan-2-vl}-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-methyi-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;
i-[(E)-5-Hydroxy-adamantan-2-yl|-4-isopropyl-3,4-dimethyl-imidazolidin-2-one;



10.

one; 4-(4-Chloro-phenyl)- | -((E)-5-hydroxy-adaman2-y1) -4-m ethyl 4

midazol idin-2- one; (S)-4-(4-Chloro-phenyl)- 1 -( (
E)-5-hydroxy-adamantan-2-y1)-4-metlayl- 1 Oimidazolidin-2-one; (R) -4-

(4-Chl oro-ph enyl) - 1- ( (E) -5-hydroxy-adamantan-2-y1) -4-m ethyl -
imidazolidin-2-one; (Ea) -4- 14-(3,4-Difl uoro-phenyl)
ﬁﬂﬂﬁﬁw]{(%'P?}Qfmgﬁﬁ%@kﬂaﬁﬁﬁﬁ@@ﬁmﬁl%prgapﬁﬁﬁb%wﬂﬁf}ﬁigd%mﬂh 2-one;

15
& okt el D AT iR e

(B dR-blygliaxysagdamantan-2-y1) -4-methyl-4-phenyl-im id olidin-2-on e;
4-Eth I-I -( (E) -5- h¥droxy -adamantan-2-y1)-4-phenyl- idazolidin-2-one;

i)% PRAIORS a4 o N Sy 3 aerRpias: awé&étﬁ;ﬂh%ggaﬁw@w@ one;

1(@&0@%%{@@ REamanta2-windmethyl-4-pheasthylbimidazolidn.g 0 one;
e; 20-((2) -5- Hg/droxgéadamantan -2-y1) -4-(2-methoxy- phenyiqi- -meth -

G Zlbhk? 935 pARER AR AR htdl- 5143 SBLrppdmddRcan- 2-one;

Qlﬂeﬁﬁ?pﬂ[{ﬁm-@wwgﬂﬁﬂﬂiﬁa ong}- W trla7d.—sp1ro{4 SJdecan 2-one;
2008/046758PCT/EP2007/0606

168 -
1Y% HyHloky -RaderredadapytaZmtidomaetnl s 7- iriaza-spiro[4.5]decan-2-
phenyl-imidazolidin-2-one; 4-(3,4-Difluoro-phenyl)-1

roxy-adamant2-y1)-4- ethyl-imidazolidin- 2-one;
«Z°)D1hy<§j ro- iy{(Z) 5- hydro;(/y )adamaii¥an 2-yl]-spiro[imidazolidine-4,2'-

[2H]indene]-2-one;
1',3'-Dihydro-1-[(E)}-5-hydroxy-adamantan-2-yi[-spirofimidazolidine-4,2'-
[2ZH}indene}-2-one; and
1',3'-Dihydro-1-{(E)-5-hydroxy-adamantan-2-y1}-3-methyl-spiro[imidazolidine-4,2'-
|2H]indene]-2-one.

A compound according to any one of claims 1 to 9 selected from
(8)-1-Adamantan-2-vl-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;
3,4-Dicyclopropyl-1-(2-trifluoromethyl-phenyl)-imidazolidin-2-one;
1-Adamantan-2-yl-4-cyclopropyl-4-methyl-imidazolidin-2-one;

[-Adamantan-2-yl-3,4-dicyclopropyl-imidazolidin-2-one;

3.4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-vl]-imidazolidin-2-one;



I.

4-(3,4-Difluoro-phenyl)-1
-((E)-5-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin- 52-one;
(E)-4-(4-Methy1-4-naphthalen-2-y1-gsgxoidazolidin-I-yl)-adamantane-1-
carboxylic acid amide; (E) -4- [4 -(2-Chlo ro-phenyl-adamantane- | -
carboxylic acid amide; 10(E) -4-[4-(4-Chloro-phenyl)-4-methy1-2-o0xo-

aidazoliginpl 1y Urad ~ha SRy ica¢id amiklaimidazolidin-2-one;
(E)-4- [49?3 4- D|rooro pbe y1)-4-methyl-2- oxo?|m|dazoI|d||adamantane | -

R PSR s A il 2-on

dazolidin-2- 150ne;
A-(Simuore:phenyl)ils((B) B-Hydksky Hdadaantain22yd)ed-methyl one;
4-(3-Bro o-phenyl)-14(Z)-5-hydroxy-adamantan-2-y1)-4-methyl

mE%l'gld?erd tan-2-y1]-4- 1-3-methyl-imidazolidin-2-
173 bty adamontan 21l 4-isopropy].3-methyl-jmidasolidin.2-one;

4-Difluoro
r?éﬁ%}"f?ﬁ?&?z% By drdiey derimrars ) ey idinisshidin2-one:;
WO 2008/046758PCT/EP2007/060667
3-Cyclopropyl-1-{(E}-5-hydroxy-adamantan-2-y1]-4,4-dimethyl-imidazolidin-2-one;

3,4-Dicyclopropyl-1-[(E)-5-hydroxy-adamantan-2-yi}-4-methyi-imidazolidin-2-one;
3-[(E)-5-Hydroxy-adamantan-2-yl]-1,3-diaza-spiro{4.4nonan-2-one;
3-{(E)-5-Hydroxy-adamantan-2-yl1]-1-methyl-1,3-diaza-spiro[4.4Jnonan-2-one;
3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yl|-4,4-dimethyl-imidazolidin-2-one;
1-[(E)-5-Hydroxy-adamantan-2-y1}-3,4,4-trimethyl-imidazolidin-2-one;
I-[(E)-5-Hydroxy-adamantan-2-yl}-4-isopropyl-3,4-dimethyl-imidazolidin-2-one;
3-Ethyl-1-[(E)-5-hydroxy-adamantan-2-yi|-4-isopropyi-4-methyl-imidazolidin-2-one;

(R or 5)-4-Cyclopropyl-3-ethyl-1-[(E)-5-hydroxy-adamantan-2-yl}-4-methyl-

imidazolidin-2-one;
I-Cyclopropyl-3-[(E)-5-hydroxy-adamantan-2-yi]-1,3-diaza-spiro{4.4 Jnonan-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-y1}-3-methyl-spiro[imidazolidine-4,2'-

{2H]indene]-2-one.

A compound according to any one of claims 1 to 8 selected from
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- 169 - ( E) -4- [4-(3-FI uoro-ph enyl) -4-methyl-2-oxo-imidazol i din- 1l -ad

am at me- | - carboxylic acid amide; 4- (3-Chloro-4-fl uoro-phenyl)-1-( (
E)-5-hyclroxy-adamantan-2-y1 )-4- methylimida zol | din-2-0 ne; 51- ( ( E)
-5-Hydroxy-adai Man -2-y1) -4-(3-methoxy-ph enyl) -4-methyl-imidazol
mmz%gmé?ﬁﬁ_( ( -5- Hyd roxy-adama PCT/EP2007/060667
man-2-y1)-4-(4-methoxy-phenyl)A-meth 4dgizolidin- 2-one; 14(2)-5-Hyd

roxy-ada mantan-2-y1) -4-i e L-4-(4
rlfluoromé&ﬁmaﬁﬁéﬁwm”d‘éﬂbﬁdiﬂﬁ éﬂé*}W‘%ingI -spiro|imidazolidine-4,2"-inden]| -

-5-Hydroxy=adamantan-2-y1) -4-methyl-4-(4
Tifluoromethoxy-phenyldimidazolidin-2-one;

-((2)-5-Hydroxy-adamanialiesy-grmetyitnd 3 ifluorometiylghenyld - inden| -

imidazolidin-2-one; 151- ( ( E) -5-Hydroxy-adamantan-2-y1) -4-methy1-4-
(3-trifludrBRsethyl- phenyl) - |m|dazol i din-2-one;
4-(4-Chloro-3-trifluoromethyl-pheny0-1- ( (Z) -5-hydroxy-adamantan-2-yl)

-4- m ethyihith@zotigih-2-oWeydro- 1H- spiro[tmidazolidine-4,2"-inden|-1-yl)adamantan-

4-(4-Cmg@déeﬁhﬁtaq@romethyl pheny1)-I- (
(E)-5-hydroxy-adamantan-2-yl)-4- 20methyl-imidazolidin-2-one; (E/Z) -4-

14-(2,4- Qlf[: s)rg éem%t}gy é‘ H?ﬁ%%d?%o f%!ﬂnld&%ﬂ%éﬁ Qnmd%n i-yhadamantan-

1- carboxy IC aci I’ester: ( E)-4- [4-(2,4-llifl uoro-phenyl) -4- m
ethy1-2LgkG<ia2819in-1 -adamantane-1-

N-[{E)-4-(2-0ox0-1',3"-dihydro-1H-spiro|imidazolidine-4,2"-inden]- [ -yl)adamantan-

I-vlJmethanesulfonamide;

N-[{Z}-4-(2-0ox0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden]- 1 -yl )adamantan-

I-ylJmethanesulfonamide;

1,1,1-trifluoro-N-[(E}-4-(2-ox0-1',3"-dihydro- 1 H-spirolintidazolidine-4,2"-inden |-

1-yl)adamantan-1-yl|[methanesulfonamide;

1,1,1-trifluoro-N-[(Z)-4-(2-ox0-1",3"-dihydro- I H-spiro{imidazolidine-4,2"-inden| -

i-yl)adamantan-1-ylmethanesulfonamide;

tert-butyl ({[(E)-4-(2-0x0-1",3"-dihydro-1H-spire[imidazolidine-4,2"-inden]-1-

ylyadamantan-1-ylJamino}sulfonyl)carbamate;

tert-butyl ({[{Z}-4-(2-0x0-1",3"-dihydro-1H-spiro[imidazolidine-4,2'-inden}-1-

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

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

N-[(Z}-4-(2-0x0-1"3"-dihydro-1H-spiro[imidazolidine-4,2"-inden}-1-ylyadamantan-
1-vl]sulfamide;

2-hydroxy-N-[(E)-4-(2-0x0-1"3'-dihydro-1H-spiro{imidazolidine-4,2"-inden|-1-

vijadamantan-1-yllacetamide;



carboxylic acid amide; WO 2008/046758PCDEP2007/11611667 - 170 -

1- ( ( E)-5-Hydroxy-adamantan-2-y1)-4-methy1-4-m-tolyl-imidazolid 2 o c;
-((2)-5-Hydroxy-ad mantan y4)-4-methyl-4-naphthalen-2-ylone;
(E/Z)-4-[4-(3-Bromo-phenyl)-4-methyl-2-oxo-imidazolidin-J -adamantane- |
WELHIBERGliE acid methyl ester; (Z)-4-(4-Methy1-4-naphthaled-o7ER28%§ 60467
nidazolidin-lI-yl)-adamantane-1- carboxyli¢acid amide;
(E/Z)-4-[4-(3,4-Dimethoxy-phenyl)-4-r_nethy1-2-o o nichzolidin-1

-yllad arﬁéﬁ'ﬁﬁﬁéﬁﬂdé@d&&ﬁ oEeid ﬁ{éﬁyﬁ@gték?mj_o@mnda.zohdl ne-4,2'-inden|-1-

(E/Z)-5+tydraxyradamaniansgnyit)-4-methyl -4-pyndin-3-yl-i midazol idi
n-2-one; (E/Z)-4- [4- (3-Chloro-4-41 uoro-phenyl)-4-methy1-2-oxo

mid azo‘iiqiﬂﬂ P! %1[2 %Qé‘fp?g'“mt@l@?a%a@%fp '}[Q ﬁ,i@?ﬂﬂﬁmﬂ-@gg Ed(e@‘ﬂ'yl Jadamantan-

[4-(3-Chloro-4-fluoro-pheny1)-4-methyl-2-oxoidi adamantane- | -carboxylic
acid amlid&*84-(3-Chloro-4-fluoro-phenyl)- -((E)-5-hydroxy-adama
an-2-y1)-4-methyl- imidazol idin -2-one; 4- (3,4-Difl uoro-phenyl)-1- ( (E)

5 -5-hydrdxyfethiyl-adeimantan.24pr)as ieehit v indiazeblidinp-dhgdro-2H-4.

(2-Chlogprphemyl) oftdl{(E)X,2 ydsexymethyl-adaman tan-2-yl)-4-methyl-
20imidazolichn-2-one;

1-[(E)-5-(2,2,2-wrifluoroethoxy)adamantan-2-yl1-1",3"-dihydro-2H-

spirofimidazolidine-4,2'-inden|-2-one;
¥

1-1(Z)-5-(2,2,2-trifluorcethoxyladamantan-2-yi]-1',3"-dihydro-2H-

10 spiro[imidazolidine-4,2"-inden]-2-one;

3-chloro-4-(2-ox0-1",3'-dihvdro-1H-spiro[imidazolidine-4,2-inden]-1-

yiybenzonitrile;
3-{5,7-Dihydroxy-adamantan-2-yl}-1,3-diazaspiro[4.4 |nonan-2-one;

1',3'-Dihydro-1-[(Z)-5-hydroxy-adamantan-2-yl|-3-methyl-spiro[imidazolidine-
15 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"-indenj-2-one;

20 N-[{E)-4-{3-methyl-2-ox0-1',3"-dihydro-1H-spiro[imidazolidine-4,2’-inden}-1-

yl)adamantan-1-yljacetamide;

N-[(Z)-4-(3-methyl-2-0ox0-1",3'-dihydro- [ H-spiro[imidazolidine-4,2'-inden}- 1 -

yhadamantan-1-yl]acetamide;

N-{(E)-4-(3-methyl-2-oxo0-1",3'-dihydro-1H-spiro[imidazolidine-4,2"-inden]-1-

25 vl)adamantan-1-yljmethanesulfonamide;



4- (2-Fl uoro-phenyl ) -
1-((E)-5-hydroxymethyl-adamantan-2-y1)-4-methylimidazolidin-2-one; 1- (
(E)-5-Hydroxy-adamantan-2-y1)-3,4-d ethyl-4-phenyl-imidazolicl 1-2-one;
-((2)-5-Hydroxy-adamantan-2-y1)-3,4-dimethy1-4-phenyl- idazolid
‘Fi(i(%z)%‘%"%ﬁﬁ- 2/4-Ch oro-ph eng/ll )) | yL-4-pheny PCT/EP2007/060667
-((E/Z)-5-hydroxy-adamantan-2-y1)-3,4-diédethyl- imidazolidin-2-one; 171
4-(4-Fluoro$;1ez%l)-l r e " nden- ]
-((2)-5-Nytiroxg-adaratanosyh -3 AigmsHylimicsidresdgieh2 -indenl-1-
4-(4-Flypeerphenyd )+ 14 {meS-hydutioy-adidma
tan-2-yl)-3,4-dimethyl-imidazotidin-2- one; 4-(4-Fluoro-pheny1)-1
-((2)-5-hydroxyadamanian-2ey bidididicaethyl-imidaeeliding 2pRoRinidazolidine
Sy LA . dmetry-mde
-hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;

1

5 3-Benziil1 RS drdky abmaAT-23PT)- 4. HsRPL LA LshER iderolidine-

10

15
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dazol id,in-grene; (517d4n(3ndDimethyi-2rexdfdphétyl-imidazol d n -1
-yl)-adamantane -1 -carboxylic acid methyl ester;

(E/2)-444(4;Chlergrpheny b:3.4-dimethyd-2r0XBivo [imidazolidine-4,2'-inden]-1-
nidazolidin-l-ylI-adaman.taqg-l‘- carboxylic acid methyl ester;

(E)-4-(3 R BMERYL 2438 4 plEny -imidazolidin-1
-y1)-adamantane-I-carboxylic acid; o . ..
(E)-4-(ANBéRpyisRymety L-gindinibbsdeitiiasssntmidaljdminaningel -
-1- carhpyienasigamigieulfamide;
1-((E)-5-Hydroxy-adamantan-2-y1)-4-hydroxymethyt-3-methyl-imidazolidin

-2-one; ARgLBsT | K((RIES- ARy eh - AdAmAntan:RyMId- B08EHAY R X0l e-4,2 -

idazo lidin-4-ylmethox yInicotinonitrile. 12. A compound according to any

one of &8RS YD BRaMaskddicd ’
2-hydroxy-N-[(Z)-4-(3-methyl-2-0x0-1'.3"-dilydro-1H-spiro[imidazolidine-4,2"-

inden!-1-yl}adamantan-1-ylJacetamide;

1-{(E)-4-(3-methyl-2-0x0-1',3"-dihydro-1H-spiro limidazolidine-4,2'-inden]-1-

ybDadamantan-1-yljurea;

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

yl)adamantan-1-yl]urea;

Methyl (E/Z)-4-{2-oxo-1',3"-dihydro-1 H-spirojimidazolidine-4,2'-inden|-1-

vl)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- 1 H-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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WO 2008/046758PCT/EP2007/060667 - 172 - 1 -1(E)-4-( 2-0xo0-

", 3'-dihydro-1H-spiro[imidazolidine-4,2'-inden] -1-y1) aciamantanl-yl] urea;

N- (E) -4- (3-m ethy1-2-oxo-I',3"-dihydro- 1H-spi rol ndazolidine-4,2'-i den ]

-1- ypadamantan-I-yllacetami de; _

BiQ-A(#8)042{ ¥ methyl-2-oxo-1',3"-dihydro-1H-spirof PCT/ERIUNTIO60667
imidazolidine-4,21-indenl-I- yOadamantdi4-yllmethanesulfonamide; N-

E)-4- (3-methyl-2-oxo-1',3'-dihydro- 1 H-spiro Ypadamantan-l] o
-yl|sulfafided-(2-Osperiyvi s R - 44oon-3-y J-adamantane-[-carboxylic acid methyl
(3-methysds2-oxo-1',3'-dihydro-1H-spiro [imidazol idine-4,2'- 10ind enl1-1

-y1l) adamantan-1 -yll acetamide; (E/Z)-4-(2-oxo-1',3'-dihydro-1H-spiro

[imidazojigine-4,2-nd ;z)— amantangl ”38%@1@]{% ll'-—[:i'b cvlic acid;
(E/Z)-(h@gggy?nig%g%gr%ﬁ-zi-ylﬁl{-zl',g%gfhyd ro-21-1e-spir(§ eryead

[imidazolidine4,2'-indenl-2-one; 153- P ( o o -
(€12 SO SRR Ao 2 AT S g s jobootic s amides

nonan-2-one; 4- (1-Cyclopropyl42aza-spiro [4.6] undec-3-y1)-benzamide;
é.%@({)nan-zmone;

1-Cyclopropy1-3-(4-methoxy-phenyl)-1,3-diaza-spirol4.51decan-2-one ;

4-( 1-CyEldprépyEduthgeroky-ghenyrial S4diera siorratidaas-p@rxylic acid
203- (3+dh presdrhydroxy-pheny0-1-cyclopropyl-1,3-diaza-spiro[4.51
decan-2-one; 1 -Cyclopropy1-3 42-trifl uoromethy1-phenyl)-

1,3'dia%%7 B)JE[O( mhﬁﬂgeﬁ%‘%bzl@31&%5%}5919[91@83&1;‘3 Zy@édgliﬁmtan@ L-carboxylic
oro-phenyl)-4 -isopropyl -imidazolid 2-one;
AC1GS

(E/7)-4-(2-Oxo-1,3-diaza-spire[4.4|non-3-yl)-adamantane-1-carboxylic acid amide;

3-(3-Chloro-benzyl}-1-({B)-5-hydroxy-adamantan-2-yl)-4,4-dimethyi-imidazolidin-

2-one;

1-((E)-5-Hydroxy-adamantan-2-yl}-4,4-dimethyl-3-(3-trifluoromethoxy-benzyl)-

irnidazolidin-2-one;

{R)-3-(4-Bromo-benzyl)-4-cyclopropyl-1-({E)-53-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-Isopropvi-3-methyl-2-oxo-imidazolidin-1-yl)-adamantan-1-yl|-

acetarnide;

5-Benzyl-7-((E/Z)-5-hydroxy-adamantan-2-yl)-2-oxa-3,7-diaza-spiro[3.4]octan-6-

one;
4-(1-Cyclopropyl-2-oxo-1,3-diaza-spiro{4.6lundec-3-yl)-benzamide;

1-Cvclopropyl-3-(4-methoxy-2-trifluoromethyl-phenyl)-1,3~diaza-

spiro[4.6jundecan-2-one;
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(E)-4- 44-(3-Chloro-phenyl)-4-methyl-2-oxo-irnidazolidin-1
-yll-adamantane-1 - carboxylic acid amide; WO
2008/046758PCT/EP2007/060667 - 173 - 4-(2- F nolo h enyl )-1-( (
E/Z)-5-hydroxy-adam an ta 2-y1)-4-methyl n a zol n2-one;
ROFORGGBhenyl)-1-( (E)-5-hydroxy-adamantan-2-y1)-4-meli§ YEP2007/060667
imidazolidin -2- one; 54- (2-Chtoro- p hemyglsl-1-( E)-5-hyd rox-y-adamanta
n-2-y1)-4- methyl- h dazolidin-2- one; ( E) -4- [4- (2-Fluoro-ph enyl ) -4-m
ethy1-24oXobhAPtagol idiFfdn e pyadarian tadea idcarbaikylienaeid énide;
(S)-4- (4-Chloro-phenyl) -1- (
(E)-5-hyidioxgsattamantain{2-yikdb-meathytiyhidazolidin-piond;5 | decan-2-one;
(12)-4-(4-Chloro-pheny1)-1-((E)-5-hydroxy-adamai2-y1) -4-methyl-
imidazolidin-2venrgirob(E)-31Elydrexyadarmantanizzyyrdranetvkdophesyd:
midazolidin-2-one; 1- ( (E)-5- Hydroxy -adamantan-2-y1)-4-methyl

-4- phe@my@ﬂoqggp—weﬁx& Qﬂe&é (%rc(l% NL%;QY % 99191{]%?11 4.5]decan-2-one;

en-2-y1-2-oxo-imidazolidin- -y1 adamanta ne-1- carboxylic aC| amlde

(E) -4- [4- gngmg Ptﬂ‘ 99/09%,4&55‘%"('5& “oye o%;lomply %9)“ 1@2! spirof4.5]decan-2-one;

-adaman e-icar oxyllc
(E)-4-[4-(4-Chloro-pheny1)-4-methy1-2-oxo-imidazolidin-I- II -adamate-1
) 20car60(;<¥/‘i 8%&@%\%@ ~dimethofy-phenyl)-1,3-diaza-spiro[4.5 Jdecan-2-one;

1-Cyclopropyl-3-(2-trifluoromethyl-phenyl)-1,3-diaza-spiro[4.5]|decan-2-one;
3-Cyelopropyl-1-(2,5-dichloro-phenyl)-4-isopropyl-imidazolidin-2-one;
3-Cyclopropyl-4-isopropyl-1-{4-methoxy-phenyl)-imidazolidin-2-one;
3-Cyclopropyl-4-isopropyl- 1-(4-hydroxy-phenyl)-imidazolidin-2-one;
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

ane;

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-unidazolidin-1-yl[-adamantane-1-

carboxylic acid methyl ester;
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(E)-4- [4-(3,4-Difl uoro-pheny1)-4-methyl -2-oxoidazolidin-I-yl]
-adamantane-1- carboxylic acid amide; (E)-4- [4- (341

uoro-phenyl)-4-metb} 2-oxo-imidazolid 1-yl]-adamantane-1- carboxylic

acid amide; 25( E)-4- [4-(3-Chloro-4-fluoro-pheny1)-4-methyl-2-0xq
WOHEAILAE - -carboxylic acid amide; 174 PCT/ER2007/060667
(E)-4-[(R)-4-(3,4-Difluoro-pheny1)-4- meth@ﬁz-oxo imidazolidin-1
-ylpadamantane 1- carboxyllc acid amid

(E)-4-[($)-4-(3: 43 0Silhrroiprany 1) Astiist h%/f?é’;d%dﬂﬁ"i’&ﬂﬂbﬂdYH-"Ia;‘jiT”d‘d%\“e -
mantanerlesaiboxylicradid amide; (E)-4-[(R)-4-(3-Fluoro-phenyl)-4
ethyl-2-oxo-imidazolidin- 1-ylpadamantane-1 - carboxylic acid amide; and

(E)-4-L{S):ABsiIutramphany Ly-4-met, 2.0xaqimidazolidinnleyll-adamalidin-2-

ntane-1- carboxylic acid amide. 13. A process for the preparation of a
compoliid of formula | according to any one of claims 1 to 16
comprlsmg one of the following reactions, wherein Rl to R6 are defined a

5 in clain 1%} eetoh 8Fla béﬁﬁé%hﬁdlﬁ@:%ﬁ’dr}ﬁig“i%f“?&}héﬁlbﬁﬂ‘?\‘lw&Pllél)‘ddmhd”"

2-one;

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

one;

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

carboxvlic acid methyl ester;

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

one;

{-{(E)-5-Hydroxyadamantan-2-yl}-3",4'-dihydro-2H,2'H-spiro|imidazolidine-4,1"-

naphthalen-2-one;

{-((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;

(B/Z)-4-|4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-

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 (EfZ)-4-(2-ox0-3",4"-dihydro-1H,2'H-spiro [imidazolidine-4,1'-naphthalen]-

1-yhadamantane-1-carboxylate;

{B/2Z)-4-]4-{2-Chloro-phenyl)-4-methyl-2-oxe-imidazolidin-1-yl|-adamantane-1-

carboxylic acid methyl ester;
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5)-( RR3 in the presence of R2-X, wherein X is halide or sullonic acid in
order to obtain a compound of formula 0 R1 -NN-R2 R5)-(R3 6) reaction
of a compound according to formula 175 H R20 RI,N(Ka) Ra in the
presence of an acid in order to obtain a compound of formula_reaction of

WRsABBtEdaccording to formula  in the presence of a basd fri Graar t3596¢7

obtain a compound of formula - 167 -

(E)-4-(2-0x0-3",4'-dihydro-1H,2 H-spiro[imidazolidine-4,1"-naphthalen]-1-

yh)adamantane-1-carboxamide;

(E}-4-14-(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-((B)-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;

(R)-4-(4-Chloro-phenyl}-1-((E)-5-hydroxy-adamantan-2-yl}-4-methyl-

imidazolidin-2-one;

(E/Z)-4-[4-(3,4-Difluoro-phenyl)-4-methyl -2-ox0-imidazolidin-1 -ylj-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-ong;
i-((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-

2-01¢;

1-((E)-5-Hydroxy-adamantan-2-yl}-4-( 2-methoxy-phenyl)-4-methyl-imidazolidin-

2-one;

(1-((Z)-53-Hydroxy-adamantan-2-yl}-4-methoxymethyl-4-phenyl-imidazolidin-2-

one;
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14. A compound according to any one of claims 1 to 12 for use as
therapeutically active substance. 15. A compound according to any one of
claims 1 to 12 for the preparation of medicaments for the prophylaxis and

therapy of illnesses which are caused by disorders associated with the
B AHO15158ta-hydroxysteroid dehydrogenase I. 16. A pharnhadethesi 60667

composition comprising a compound in-adgg®rdance with any one of claims

1 to 12 and a therapeutically inert carrier. 176 17. The use of a compound
accordihtj(ﬂé)éni?%ﬁéﬁf%ﬂl&iﬁ?@‘f‘tozﬁ)fér“ﬂ?@‘B?‘éi&’&%ﬁbﬁ‘%‘??ﬂ‘lé’di%‘é‘igﬁ@ﬂtém“z"om
for the treatment and prophylaxis of diabetes, obesity, eating disorders,
dyslipidendide afidonypérteyision (18 .5Thdase-of arcompound-dcoetidihgtolazolidin-
any one Qf.claims 1 to 12 for the preparation of medicaments for the

treatment and prophylaxis of diabetes Type II. 19. A compound according

t0 any gn of RIS IRAG) W1eR BARUIAGHIGAAGRIIA A ARRI Ridazolidin-
2-011'6;
(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-vll-adamantane-1I -

carboxylic acid amide;

(E)-4-[4-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1 -
carboxylic acid amide;
(E)-4-14-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl | -adamantane-1-

carboxylic acid 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-imidazelidin-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-Diflaoro-phenyl)-1-({Z)-5-hydroxy-adamantan-2-yl)-4-methyl-imidazolidin-

2-one;

4-(2,4-Diftuoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-yt)-4-methyl-imidazolidin-

2-one;
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WO 2008/646758 PCT/EP2007/660667
- 169 -
(E)-4-[4-{3-Fluoro-phenyl)-4-methyl-2-oxo-imidazelidin-1-yl]-adamantane-1-

carboxytic acid amide;

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

imidazolidin-2-one;

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

2-one;

1-((E}-5-Hydroxy-adamantan-2-y1)-4-(4-methoxy-phenyl)-4-methyl-imidazolidin-

2-one;

1-({Z)-5-Hydroxy- adamantan-2-yl)-4-methyl-4-(4-trifluoromethoxy-phenyl)-

imidazolidin-2-one;

1-((F)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-(4-trifluoromethoxy-phenyl)-

imidazolidin-2-one;

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

imidazolidin-2-one;

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

imidazolidin-2-one;

4-{4-Chloro-3-triftuoromethyl-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/7)-4-14-(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 -yi]-adamantane-1-

carboxylic acid methyl ester;
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- 170 -

1-({£)-5-Hydroxy-adamantan-2-yl}-4-methyl-4-m-tolyl-imidazolidin-2-one;

1-((Z)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-naphthalen-2-yl-imidazolidin-2-

O11E;

(B/Z)-4-[4-{3-Bromo-phenvl}-4-methyl-2-oxo-imidazolidin-1-yl}-adamantane-1-

carboxylic acid methyl ester;

{Z}-4-(4-Methyl-4-naphthalen-2-yl-2-0x0-imidazolidin-1-yl)-adamantane-1-

carboxylic acid amide;

{B/7)-4-[4-(3,4-Dimethoxy-phenyl }-4-methyl-2-oxo-imidazolidin-1-yl}-

adamantane-1-carboxylic acid methyl ester;
1-{(E/7Z}-5-Hydroxy-adamantan-2-yl)-4-methyl-4-pyridin-3-yl-imidazolidin-2-one;

(E/7)-4-{4-(3-Chloro-4-tluoro-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-Diftuoro-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-

imidazoiidin-2-one;

4-(2-Fluoro-phenyl)-1-((E)-5-hvdroxymethyl-adamantan-2-yl)-4-methyl-

imidazolidin-2-one;
1-((E)-5-Hydroxy-adamantan-2-yl}-3,4-dimethyl-4-phenyl-imidazolidin-2-one;
[-({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;



12.

171
4-(4-Fluoro-phenyl)-1-((Z)-5-hydroxy-adamantan-2-vl)-3,4-dimethyl-imidazolidin-2-
one;

4-(4-Fluoro-phenyl)-1-((E)-5-hydroxy-adamantan-2-y1)-3 4-dimethyl-imidazolidin-2-

che;

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

one;

4-(2-Fluoro-phenyl)-1-((£)-5-hydroxy-adamantan-2-y1}-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-phenvl-imidazolidin-2-one;

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

acid methyl ester;

(E/7))-4-[4-(4-Chloro-phenyl)-3,4-dimethyl-2-oxo-imidazolidin- 1 -yl]-adamantane-1-

carboxylic acid methyl ester;

(E)-4-(3,4-Dimethyl-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;

I-((E)-5-Hydroxy-adamantan-2-yI)-4-hydroxymethyl-3-methyl-imidazolidin-2-one;

and

6-[1-((E)-5-Hydroxy-adamantan-2-yi)-3-methyl-2-oxo-imidazolidin-4-ylmethoxy]-

nicotinonitrile.

A compound according to any one of claims 1 to 8 and 11 selected from
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1-[{E}-4-(2-ox0-1",3"-dihvdro-1H-spiroitmidazolidine-4,2"-inden ] - 1 -vl)adamantan-

1-yl]urea;

N-{(E)-4-(3-methvl-2-ox0-1",3'-dihydro- | H-spiro|imidazolidine-4,2"-inden|-1-

yhadamantan-1-yl]acetamide;

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

ylyadamantan-1-yl[methanesulfonamide;

N-[(E)-4-(3-methyl-2-0x0-1",3"-dihydro- 1 H-spiro[imidazolidine-4,2"-inden|-1-

yhadamantan-1-yl|sulfamide;

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

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

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

t-carboxamide;

1-15-(E/Z)-(hydroxymethyl)adamantan-2-yt]-1",3"-dihydro-2H-spiro[imidazolidine-

4,2'-inden}-2-one;
3-[(E/Z)-5-Hydroxymethyl-adamantan-2-yl]-1,3-diaza-spirc[4.4 | nonan-2-one;
4-(1-Cyclopropyl-2-ox0-1,3-diaza-spiro[4.6 jundec-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-Cycdlopropyl-3-(4-hydroxy-phenyl)-1,3-diaza-spiro{4.5|decan-2-one;
3-(3-Chloro-4-hydroxy-phenyl)-1-cyclopropyl-1,3-diaza-spire[4.5|decan-2-one;
1-Cyclopropyl-3-(2-trifluoromethyi-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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4-(2-Fluoro-phenyl)-1-{(E/Z)-5-hydroxy-adamantan-2-vl)-4-methyl-imidazolidin-

Z-one;

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

0ne;

4-(2-Chloro-phenyl}-1-((E}-5-hydroxy-adamantan-2-y1)-4-methyl-imidazolidin- 2-

O1e;

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

carboxylic acid amide:

(8)-4-(4-Chloro-phenyl)-1-({E)-5-hydroxy-adamantan-2-yl}-4-methyl-

imidazolidin-2-one;

(R)-4-(4-Chloro-phenyl)-1-{(E)-5-hydroxy-adamantan-2-yl}-4-methyl-

imidazolidin-2-one;
1-({E)-5-Hydroxy-adamantan-2-yl)-4-methyl-4-phenyl-imidazolidin-2-one;
1-((E)-3-Hydroxy-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-Chioro-phenyl )-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane- -

carboxylic acid amide;

(E)-4-14-(4-Chloro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-

carboxylic acid amide;

(E)-4-{4-(3,4-Difluoro-phenvl)-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-metlyl-2-oxo-imidazolidin-1-y1] -

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-[(5)-4-(3,4-Difluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane- 1 -

carboxylic acid amide;

(E)-4-{(R)-4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin- 1 -yl}-adamantane-1 -

carboxylic acid amide; and

(E)-4-[(5)-4-(3-Fluoro-phenyl)-4-methyl-2-oxo-imidazolidin-1-yl]-adamantane-1-

carboxylic acid amide.
A process for the preparation of a compound of formula I

4 3

R5R R

G - 2
DA e
1/N\<
R

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

1
R\N)LNH (ile)

=

O
RS

in the presence of R*-X, wherein X is halide or sulfonic acid in order to obtain a

compound of formula

(n
=,

b) reaction of a compound according to formula



R o
R’fN\[(Nj)LRS (K)
o R
in the presence of an acid in order to obtain a compound of formula
O

(n
=

5
R
¢} reaction of a compound according to formula

1

R

HO

in the presence of a base in order to obtain a compound of formula

\
NH
0
N—R? (V)
4
ﬁR

' ) 1
RSHR“ ( )

14. A compound according to any one of claims 1 to 12 for use as therapeutically active

substance,

15. A compound according to any one of claims [ to 12 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.

16. A pharmaceutical composition comprising a compound in accordance with any one of

claims 1 to 12 and a therapeutically inert carrier.
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The use of a compound according to any one of claims I to 12 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 I to 12 for the preparation of

medicaments for the treatment and prophylaxis of diabetes Type IL.

A compound according to any one of claims 1 to 12, when manufactured according to

a process of claim 13.

E



