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B-Amyloid deposits and neurofibrillary tangles are two major pathologic
characterizations associated with Alzheimer's disease (AD). Clinically, AD is
characterized by the loss of memory, cognition, reasoning, judgment, and orientation.
Also affected, as the disease progresses, are motor, sensory, and linguistic abilities
until global impairment of multiple cognitive functions occurs. These cognitive losses
take place gradually, but typically lead to severe impairment and eventual death in 4-
12 years.

Amyloidogenic plaques and vascular amyloid angiopathy also characterize
the brains of patients with Trisomy 21 (Down's Syndrome), Hereditary Cerebral
Hemorrhage with Amyloidosis of the Dutch-type (HCHWA-D), and other
neurodegenerative disorders. Neurofibrillary tangles also occur in other
neurodegenerative disorders including dementia-inducing disorders (Varghese, J., et
al, Journal of Medicinal Chemistry, 2003, 46, 4625-4630).

B-amyloid deposits are predominately an aggregate of AP peptide, which in

turn is a product of the proteolysis of amyloid precursor protein (APP). More
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It is a feature of this invention that the compounds provided may also be
useful to further study and elucidate the B-secretase enzyme.
These and other objects and features of the invention will become more

apparent by the detailed description set forth hereinbelow.

SUMMARY OF THE INVENTION

The present invention provides a compound of formula |
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R4, Rs and R; are each independently H, halogen, NO,, CN, COR7, NR{CO2R14,
NR4sCOR+s, ORys, NR12R13, SO,R7 or an alkyl, haloalkyl, alkenyl, haloatkenyi,
alkynyl, cycloalky! or cycloheteroalkyl group each optionally substituted or when
attached to adjacent carbon atoms R4 and Rs may be taken together with the
atoms to which they are attached to form an optionally substituted 5- to 7-

membered ring optionally containing one or two heteroatoms selected from O,
Nor S;

nis0, 1or2;

R;and R,; are each independently H, NRsRs or an alkyl, haloalkyl, alkoxyalkyl,
alkenyl, alkynyl, cycloalkyl or aryl group each optionally substituted;

Rs and Ry are each independently H or an alkyl, alkenyl, alkynyl or cycloalkyl group
each optionally substituted or Rg and Ry may be taken together with the atom to
which they are attached to form an optionally substituted 5- to 7-membered ring
optionally containing an additional heteroatom selected from O, N or S;
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DETAILED DESCRIPTION OF THE INVENTION

Alzheimer's disease (AD) is a major degenerative disease of the brain which
presents clinically by progressive loss of memory, cognition, reasoning, judgement
and emotional stability and gradually leads to profound mental deterioration and
death. The exact cause of AD is unknown, but increasing evidence indicates that
amyloid beta peptide (A-beta) plays a central role in the pathogenesis of the disease.
(D. B. Schenk; R. E. Rydel et al, Journal of Medicinal Chemistry, 1995, 21,4141 and
D. J. Selkoe, Physiology Review, 2001, 81, 741). Patients with AD exhibit
characteristic neuropathological markers such as neuritic plaques (and in B-amyloid
angiopathy, deposits in cerebral blood vessels) as well as neurofibrillary tangles
detected in the brain at autopsy. A-beta is a major component of neuritic plaques in
AD brains. In addition, B-amyloid deposits and vascular B-amyloid angiopathy also
characterize individuals with Downs Syndrome, Hereditary Cerebral Hemmorhage
with Amyloidosis of the Dutch type and other neurodegenerative and dementia-

inducing disorders. Overexpression of the amyloid precursor protein (APP), altered
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wherein

R, and R; are each independently H or an alkyl, cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted or Ry and-R, may be taken
together with the atom to which they are attached to form an optionally
substituted 5- to 7-membered ring optionally containing an additional

heteroatom selected from O, N or S;
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R10 and R4s are each independently H or an optionally substituted alkyl group; and

Rs2 and Ry3 are each independently H or an alkyl or cycloalkyl group each optionally
substituted or Ry, and R43 may be taken together with the atom to which they
are attached to form an optionally substituted 5- to 7-membered ring optionally
containing an additional heteroatom selected from O, N or S; or

a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable salt

thereof.

It is understood that the claims encompass all possible sterecisomers and
prodrugs. Moreover, unless stated otherwise, each alkyl, alkoxy, alkenyl, alkynyl,
cycloalkyl cycloheteroalkyl, aryl or heteroaryl group is contemplated as being
optionally substituted.

An optionally substituted moiety may be substituted with one or more
substituents. The substituent groups which are optionally present may be one or
more of those customarily employed in the development of pharmaceutical

compounds or the modification of such compounds to influence their
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Alkyl groups can be optionally substituted. Suitable alkyl substitutions include, but are

not limited to, CN, OH, halogen, alkenyl, alkynyl, cycloalkyl, phenyl, carbamoyl,
carbonyl, alkexy or aryloxy.

As used herein the term "haloalkyl" designates a C,Hzn+1 group having from
one to 2n+1 halogen atoms which may be the same or different. Examples of
haloalkyl groups include CF;, CH,CI, CoH3BrCl, CsHsF», or the like. Similarly, the
term haloalkoxy designates an OC,Hz,+1 group having from one to 2n+1 halogen
atoms which may be the same or different.

The term “alkoxyalkyl” as used herein, refers to an alkyl group as
hereinbefore defined substituted with at least one C,-C, alkoxy group.

The term “alkenyl”, as used herein, refers to either a straight chain or
branched-chain hydrocarbon moiety containing at least one double bond and having
from 2-12 carbon atoms, preferably 2-6 carbon atoms, more preferably 2-4 carbon

atoms. Such hydrocarbon alkenyl moieties may be mono or polyunsaturated, and
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The term "cycloheteroalkyl" as used herein designates a 5- to 7-membered
cycloalkyl ring system containing 1, 2 or 3 heteroatoms, which may be the same or
different, selected from N, O or S, and optionally containing one double bond.
Exemplary of the cycloheteroalkyl ring systems included in the term as designated

herein are the following rings wherein X, is NR', O or S, and R’ is H or an optional
substituent as defined hereinabove.

S —~ N X X{
8w €3 Y X
1 1 Xy 1
\/j \/j X K T
T —_— 1
N “x N C_ N%.
Rl



The term "hal oal kenyl " as used herein, designates an

al kenyl group as defined herei nabove substituted with
wone7mssaror e _hal ogen atons whi ch may be the sareT@S2006/036985

different. The term"al kynyl", as used herein, refers

to an al kyl group having one or nore triple _

carbon-carbon bonds. Al kynyl groups preferably contain

2 to 6 carbon atoms. Exanples of al Eyny: gr oups I

i ncl ud but gre not limted to, ethyny pr opyny

but ynyleTh @HP?}WI as#Rgdiheeeing desionetessrsomatiogarheeyclic moiety of

al byteyd0 @rl@cbfp@tom@ne §e6-90 l@éﬁtﬂoﬁ@tﬁﬂs WHich MEO afs?rwle fing

d d hereina
” FhBaratg) or U3 5ad veian up e tise rvas) sseoitoasiberar Inked
bi cbyalehﬂy Exdrepied bftarylfiisigtbs lﬁéllﬂ%%t a®nat ﬁr‘nfté’d to cherch]:al groups

sat ugate ﬂ ocycl i c_ noi et carbon at
g

sUiYe B%@Tt'ﬂxl o%n%r?hfhﬂed'tlwp'mfﬂw‘ tﬁﬁﬁfwspmamhb'e
C isHeapt, laMthlryl rwéﬂaﬁtﬁryi %o ?! ﬂ%‘%nﬁhﬁgg&%h o %H&ﬁébrh enyl,

t are no
I ﬁﬁgﬁgﬁﬂhﬁenyém?g%hye{g I‘rlr)m%FIﬁge ég‘éﬁ:ﬂlﬁ?n@"@rﬂhﬁf@mﬂ ¢an be substituted

cyathoarh L5 siseiuepgnt yl . cycl ohexyl , cycl oheptyl,
ng/?born]y Sédanantyl sp |ro£§]4 5] decanyl and hom)I 0gs,

i somer s he&?”‘i‘ resteropryl” asivse deraim dgeignsites ar araimialit hetesocyclic ring
U%@Q’tehﬁb@ RadRg Fremd-26 nﬁg gtonﬁsow?u JFERRPESY s fr?rwé[él r\ﬂi\ﬁl (h}v#nocychc) or
I n gst em cont ai ni ng-r r het eroat o , 1 C
névgi@ {IRgs igyslico P &g %%'?QS) f@@ﬂéw%hierfqrdmkad, cwfbnths,
L
o f%“@"@??,;ﬁrg'?ﬂg?kﬁ SR COHRY B RREs izl YRt om one to

t Sheera SlrgheRleriehipnainiToges, PREen oM suilimyhersingthe nitrogen or
wiselrf@i emor}((ls) IaEe Wonal@ SHidizad, %F‘ﬂ'ne%ltrég"?n"ét% sﬁ?reo(%t oﬂgﬁv

substlt efi ned her ei nabove. The te
Uaternizes epfdetasoany mpisties i“é'uéarm&é\ﬁmqwﬂmdm y
ohetqnody@leg(%uefaébﬁrﬂarﬂ&ma%er% Eyracg% 2r:@tréf‘z"%feb?H?ldéicffér'c‘tyxlazole
no

r.'sr%azcgﬁ (380P dSoiHzdl, {iTastazpionde) - pisbiszoleogei s toazole,
| Hr&kettiazole, pyridine, pyrimidine, pyrazine, pyridazine, benzoxazole, benzisoxazole,
benzothiazole, benzofuran, benzothiophene, thianthrene, , benzimidazole, indole,
indazole, quinoline, isoquinoline, quinazoline, quinoxaline, purine, pteridine, 9H-
carbazole, a-carboline, or the like.

The term *halogen”, as used herein, designates fluorine, chlorine, bromine, or
iodine.

The compounds of the present invention may be converted to salts, in
particular pharmaceutically acceptable salts using art recognized procedures.
Suitable salts with bases are, for example, metal salts, such as alkali metal or
alkaline earth metal salts, for example sodium, potassium or magnesium salts, or
salts with ammonia or an organic amine, such as morpholine, thiomorpholine,
piperidine, pyrrolidine, a mono-, di- or tri-lower alkylamine, for example ethyl-tert-
butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or dimethylpropylamine, or a mono-, di-,
or trihydroxy lower alkylamine, for example mono-, di- or triethanolamine. Internal

salts may furthermore be formed. Salts which are unsuitable for pharmaceutical



coval ently. Exanples of aryl noieties include, but are
not limted to, chem cal groups such as phenyl,

wao-20phs2tyl , 2- napht hyl , di hydr onapht hyl , PCT/US2006/036985
t etrahydronapht hyl, bi phenyl, anthryl, phenanthryl,
fluorenyl, indanyl, biphenylenyl, acenaphthenyl,

acenaphthylenyl and the like. In sone enbodi nents

. ¢
0 Stglbyg\yeyﬁiég%aq_%@ eh@ (ﬁq\éeﬁfgk %)l(gonz > 1"‘!’& glllg %cé?éeﬂ "o % purification of free
d easinpeands oathelpbammaceutinally ag@gmabl@ saltsn grezsa}lsq @nhuded gThe term
handi ) .
A }?Bé‘r?nré)c%gfg%/agy I%%Jd(t)ér}ﬁe n%‘ilﬁ@sl ué’&' I@?elﬂa%lf{?g tqasa?tls'a% I\??d form
t rganie Bn@ﬂ\)orgar@e@bid&)@-@hmrfODexamnlheabeztlo,vmbﬂnmbylactlc citric,

P.rtSthrri@Qhé’ciniEefhﬁlﬁﬁtglerAIelbSmgioﬁlc |tngn9 fgemﬁcf gﬂtf{ah@%yd;g&ﬁlonc
rings fmy contain

f
s diydmbsemic; phosphbrie gric, sobilyrgae me?hlgnesulfcmm napﬂleleeesulfbhle
n| ﬁern‘zgﬁ&u%mé Lﬂ) u%eii‘.ﬁfQ% Sga hlg nﬁ“o{ J mﬁ%ﬂﬂ ac%ptable
nrtrogen ‘ato are optl

quﬁl wherod compeursifyiis me@qm@mmm albeslc indietar 8altoomay also be

yr r o‘%pfr&ﬂ org‘l;h%f 59061}"8 g‘éﬁncﬁ%ﬁ@s %?efgﬁbgfhlkélgb(%goﬁeﬂg for example,

t Feodition, élthuumom‘moaaasltm whigntaetanagaing of thisSinterdioadioatadises

1 -1y : : 4-.

p)'/%ral}brﬁﬁkaﬁee{)rr %Iie?]glzlcl,err?gﬂatfp of sth‘ﬁlbla&n‘ale%bcéfpé%le 6f'?$’mmg base addition

be@itb.soxazol e, benzot hi azol e, benzof uran,

Ibﬁgg gg:%&ﬂgﬁﬁﬁlgloltf ntHeequ?ﬁlgﬁl ﬁ1ag exR‘f D¢ 'oﬂb gp?n%l'eetau oﬂge% ©One skilled

quh fxart willecqanizertbat WUUdmef fongarl mm(al@ exist as the tautomer It

a- ééaékBWndﬁé w Or the like. The term "hal ogen", as used
herern esi gnates fluorine, chlorine, bromne, or

i odi ne. The conpounds of the present invention may be

converted to salts, in particw,ar pharnmaceutically

acceptabl e salts using art recogni zed procedures.

Suitabl e salts with bases ar f or Rexanpl e, net al
salts, such as alkali netal o N/

«\ \
/ OCHF,

(It)

Tautomers often exist in equilibrium with each other. As these tautomers
interconvert under environmental and physiological conditions, they provide the same
useful biological effects. The present invention includes mixtures of such tautomers
as well as the individual tautomers, for example the compounds of Formulas I, I, Ita,
Itb and the like.

The compounds of this invention may contain an asymmetric carbon atom

and some of the compounds of this invention may contain one or more asymmetric

10



al kaline earth netal salts, for exanple sodium

potassi um or magnesiumsalts, or salts wth amonia or
wanowrgsatic anmine, such as norpholine, thionor pooitiszme/036985

pi peridine, pyrrolidine, a nono-, di- or tri-|ower

al kyl am ne, for exanple ethyl-tertbutyl-, diethyl-

di i sopropyl-, triethyl-, tributyl- or

dl ceitdry lapdfl &myltama @lee rigé tcﬁoﬁ!léﬁﬂsom&'s anngasttéerMgFSOWhlle shown

m@?%ﬁf?&%ﬁﬂﬂ]ﬂ éter?(?ﬁ?‘é nEES%n‘Rﬁg;th? B'IEGESﬁ@trlﬁ!ﬁréwbmcludes such

f osptiesl. |sc$aér’sfan\2!ﬁﬁi|a%|tbrébtﬂekén§§wtem§é thef r@Eemic an re?olved

tical t_whi ch can be enpl oye
e BTN Pl R 2BH St 11Bio0SPTBUy P MEHER GihasiKis of the R and

cmmmrs bh@pha@rﬁ%@ﬂﬂ%%b@kéd{e §élf‘s€tﬁér%‘8+ awhald s

t ceuti cal
ACTRRPADTET Eareioedd ek HERLARPOR BRBisbe provided substantallfroe

dedfltweecbrfe%bﬂhcﬁrﬁ@ anarttioptad THIRY &a@héht:%ﬁie%u@éf&ﬁhaﬂf freé 8f the
acetic, propionic, lactic tric, tar

g eﬁwd'w#e CHEBFIP (o 4 GRMBRNNd thatis dasidted omssassted via
|O fﬁebaialt@n t%ﬁdh@@é‘ b@ﬁﬂeﬁarea)fl‘éb%@ Em&nesﬂ&%rﬁﬁ‘gﬁ

urj|c, anesul foni c, napt hal enesuPPonl C,

%‘ébﬁé‘%ﬁlﬁﬂ?’ BRPc 25 Used Bpredl Meshs &hat fisemopasibiis made upreda

s isgriifRahty draaten prserRinaflofe afeirébﬁdehernpr%fé‘rQW %é@.‘i’hé?f | about 50%,
this i nver;H 3%80 ntains a basic noi et

b P PR BRAPEULSYe. iand eyam mr%a@é@abw@s@;hma@out

aldad.i metal salts, for exanple, sodium |lithium or

ot assi a conpaound of this invention contains
g car bgfg’jﬁé{vgcswpaw&mff@% karg these commouads whersinyR, and R,

capabl e of formi ng base addition salts. Conpounds of
t he |nvenﬁ‘ on _may _exi st ci:\s one or nore tautoners. One

ski | | e@CHef AEPURST PiGTPITed eRrBRpYnge afa ose 6amBaunts aformula |
f ovherdi@RL lsl’mquﬁlleyD, exi st as the tau_tlo_rrgr_ It a_sHs]hovvnh
exist in equilibriumw eac
other AR HrRBEES A5 e FemPAMIR G TEIA MBI Ko, Rs and Ro are
emath mdamtcﬁhtlﬁﬁdhﬂbg@*i @cm; o, @eaﬁIatwypihétoatkgﬁ)slkoxy,
ect

or 8Bl Al o/ ekl ae st apianayy SSbstivtedut omer s

More preferred compounds of the invention are those compounds of formula |
wherein Ry and R; are H and R; is methy!.

Another group of more preferred compounds of the invention are those
compounds of formula | wherein R, is H, COR;, OR4, or an alkyl, haloalkyl, alkoxy,
haloalkoxy, alkynyl or cycloalkyl group each group optionally substituted; and R; and
Re are each independently H or halogen. In one embodiment R4 is optionally
substituted with one or more groups selected from alkenyl, alkynyl, halo, hydroxy,
alkoxy or cycloalkyl. In another embodiment R, is at the 3-position of the phenyl ring.

A further group of more preferred compounds of the invention are those
compounds of formula | wherein Ry and R, are H; R; is methyl; R, is H, COR;, OR,

-or an alkyl, haloalkyl, alkoxy, haloalkoxy, alkynyl or cycloalkyl group each group
optionally substituted; Rs and R are each independently H or halogen; and R, is at
the 3-position of the phenyl ring.
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as well as the individual tautoners, for exanple the

compounds of Fornulas I , It, Ita, Ith and the Iike.
woher7oesgpounds of this invention may contai n aRCT/US2006/036985

asymmetric carbon atom and sone of the conpounds of

this invention may contain one or nore _

asymmetriccenters and nmay thus give rise to optical

{oest proncnam oty rn BoroIEioh BAGKS B ent i nventi on
t L. stry in Fornmula I, p _
i 3@ﬁfi%ré’g'%ﬁa%%zfs@%ameﬂ%wéh%nxﬂn%nmt%ﬁmawa,@-gurugro-m-
wel | #nidabel-4-aem ¢ and resol ved, I Ienant [ ;)Lng:l ?naL(ltﬁres

d te oners; as we as o '
R R34 GhSFUSPIS ol edvaBspern S oo
accepimibbgolsiadiess t hereof . Where a stergoi sorre_rdlz

d, Lt in some enbodi nents be provide _
DT o Brbate I R ontong oo - -y
Thus, 4arimgds20l-4-0ABr substantially free of the

ndi ti fers to a conpound that is
; JopEg amingy Sdabramarbany & ipiicsemeinoxdehenideretiyl-3 5-dinydro-

e e er: oot Lot the
A A s e 4uOplo e 5 T ifoyorpebatdphenyl} methyl
R PR b ety
it TR S -
B e L o B pr et arred. compounds. ar e
© R Bl or T e WA BeipyS (1-Sragyiptemy)-5,6-cihyro-
e e ot encl, o ™ °
R oA BB BB SR MO - RApY B 5-diyclro-
hal oadMdmidazelldyma/i or cycl oal kyl group each
°E-%in%ﬂ&%'-[ﬁ-(ﬁMBg’rtointe%ﬁoi%phenyl]-zs-[3-(3-ﬂuoropropyl)phenyl]-3-methy|-3,5-
dihydro-4H-imidazol-4-one;
2—Amino-5-[4—(difluoromethoxy)phenyl]-5-[3—(3,3-diﬂuoropropyl)phenyl]-3—methyl-3,5-
dihydro-4H-imidazol-4-one;
2-Amino-5-[4-(difluoromethoxy)phenyl]—5-[3—(4-fluorobutyl)phenyl]—3—methyl-3,5-
dihydro-4H-imidazol-4-one;
2-Amino-5-[3—(4,4-diquorobutyl)phenyl]—5-[4-(diﬂuoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-Amino-5-[4—(difluoromethoxy)phenyl]-5—[3—(2-fluoroethyl)phenyl]—3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-Amino-5-[3-(2,2-difluoroethyl)phenyl]-5-[4—(diﬂuoromethoxy)phenyl]—3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-Amino-5-[4—(difluoromethoxy)phenyl]-3-methyl—5-[3-(2,2,2-triﬂuoroethyl)phenyl]—3,5—
dihydro-4H-imidazol-4-one;
2—Amino—5-[4-(diﬂuoromethoxy)phenyl]—3—methyl-5-[3-(3,3,3—trifluoropropyl)phenyl]—
3,5-dihydro-4H-imidazol-4-one;
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More preferred conpounds of the invention are those

conpounds of fornmula | wherein R and R2 are H and R3
wO00mBsyh . Anot her group of nore preferred coORPDWSEBG6/036985

of the invention are those conpounds of fornula I

wherein R4 is H COR7, ORi 4 or an al kyl, hal oal kyl,

al koxy, hal oal koxy, al kynyi or cycloal kyl group each

AR PR b PR 008, FRPORER BB
opt| odinlydinp- #ﬂ*bmdaialrﬁecd\ewth one or nore groups

R G S e U S O
3- posuttimitaabl-4-bee;phenyl ring. A further group of nore
e B B A SRS
gret h¥I4H-lﬁi4H|azsll4;|gné$O?7 OR-, 4 ?r an al kyI h?I oal kyI
s L AT Y B B SR TR B 8 o0
indep&mdeztilhyoriel or hal ogen and R4 is at the

S RERRIbhR Qb RGBS y&he VRS- RARRBIheMyi-3 5

- Cdi f dihgdondi- hmdazmhemyet | - S- et hyl -

%m%hrﬁsﬁb@ sh é{rbﬁfy q%aylgﬁégﬂ%ﬁwomethoxy)phenyl] -3-methyl-3,5-

phenybllhydi"opmﬂ myilaZzsl-ghey| - S. d- di hydr o/ Vi m dazol -

( BEBing i ucopr oY P UNDRIRIN S Lot BY kg3 5
phenybl]hyﬂronzw myilla&|-4ebrat; hydr o- 4H i mi dazol - 4- one;
%%é%nnh%% (gl guora P“ﬂﬁk Jmﬁ%t az]:) %OA{ % ﬁ@%%"%’ &P
(df?) +rﬂ|ddznl-nql}¢$h¢|$fl)lprqpmemtrﬂé uor ophenyl ) - d [4-(difluor
g@ﬁg?%ﬁ@ g7y ((;lflt?’org@az oFy)le%nr}lé];-B-methyl-5-(3—pent—4—en-1 _ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
(5S)-2¥Amino-5-[4-(diﬂuoromethoxy)phenyl]—3-methyI—5-(3-pent—4-en-1 -ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
N-(3-{(4R)-2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo0-4,5-dihydro-1H-
imidazol-4-yl}phenyl)-2-methoxyacetamide;
N-(3-{(4S)-2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo-4,5-dihydro-1H-
imidazol-4-yl}phenyl)-2-methoxyacetamide;
(5S)-2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-phenyl-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-[4-(diftuoromethoxy)phenyl]-5-[3-(4-hydroxybut-1-yn-1-yl)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyll-5-[3-(4-hydroxybutyl)phenyl}-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl}-5-[3-(5-fluoropentyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
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(dS) - 2- Am no-d- ( 3- brono- 4-f |l uor ophenyl )-d-[4-(difluoro
nmet hoxy) phenyl | - 3- net hyl -
WG 2007c3$p7dr 0- 4W i m dazol - 4- one; PCT/US2006/036985
(6R) - 2- Am no- 6- [ 4- (di f | uor onet hoxy) phenyl ] - 3- et hyl - 6-
(3- propyl phenyl) -3, 6-di hydro- 4/-/-im dazol - 4- one;
dS) - 2- Ami no- d-[4-(difl uoronet hoxy) phenyl ] - 3-net hyl -

(

Ao 3= | A dedi ol = et

A O S A 3o
d- [ 3- (iBydrouti-opidempqrieeny | ] - 3- met hyl -3, d-

O ohaihe: -faf%(gf_ﬂP@%ﬁfe@#oo;xmgﬁ;gkﬁsﬁheéﬁﬁﬂr?r_mexyl)pheny|]-3-methy|-3,5-
d- [ 3- dBy@roetH-inidazgpdeqnel ) phenyl | - 3- net hyl -3, d-

P dih@{%[}(“f@{ﬁ‘vgri%ﬁoe't '0?1(8%@?%125%35 4mefhoxybutyhphenyll-3-methyl-3,5-
d- [ 3- @ihyddoutHi-obidazdiYpdrenyl | - 3- met hyl -3, d-

di2h dr o-4H i.m dazol-

2 22 Sy AP GRA R BBO e s Agpgthoprop-t-en-t-ylphenyi)-
d- [ 4- (etifyl-8c5-dinpdrbetidypdeoltijon8;: met hyl - 3, d-
g[Z%Hqihg—}gﬂili('g{ﬁ‘tlg%ﬁoem$8%§ﬁ%k§-§3ﬁﬁ3éwfr]o_xypropyl)phenyl]-3-methyl-3,5-
d- [ 3- QibydilocdH-oeitiazdl¥pdreny| | - 3- met hyl - 3, d-
2 2 R s A SRty RRBDu Ry arg e oW sy .5
met hoxinygioedty-irhid8zotatdngl - 3, d-
2 Sk B RGBS RUBRs b hmsip-P-cxork g paro-Hmidazok-4-
d- [ 3- {-Nepidpylbemzantddeet hyl ) phenyl | -3, d-
2 SRS TR SRRBIoRLoTMIRIORS . et ny1
d-ZEémi_(16-,53[,43diﬂubrfo!m£_(blnQ)qy)pdnpyyl}-@-lﬁ@ﬂylrfﬂuoroethoxy)methyl]phenyl}-3-methyl—
> A RSP RS A PERE R R0 bheny | - 3- et hyl -5- [ 3- (4
, Z-aninpi5-Ae(diflobiemethpdy g nyll-3-nssthyl-5-{3-[(3,3,3-
di-hy d, 0,86 d dOPRAIYITRERR-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(methoxymethyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(butoxymethyl)phenyl]-5-[4-(difluoromethoxy)phenyl}-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-{3-[(cyclopropylmethoxy)methyl]phenyl}-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(ethoxymethyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(propoxymethyl)phenyl]-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-(3-{[2-fluoro-1-
(fluoromethyl)ethoxy]methyl}phenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-{3-[(2,2,2-
trifluoroethoxy)methyljphenyl}-3,5-dihydro-4H-imidazol-4-one;
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(5R) - 2- am no- 5- ( 3- but yl phenyl )-5-[4-(di fl uoronmet hoxy) p
henyl ] - 3- net hyl - 3, 5-di hydro- 4H i m dazol - 4- one;
wO0328)7/0282am no- 5- ( 3- but yl phenyl ) - 5-[ 4- (di f | uor oreTISX005036985
henyl ] - 3- net hyl - 3, 5-di hydro- 4H i m dazol - 4- one;

2- Ami no- 5- [ 4- (di f | uor omet hoxy) phenyl ] - 3- net hyl - 5- (3- pe
ntyl phenyl) -3, 5-di hydr o- 4H m dazol - 4-one;

B A e R R 2 235 1 7 o
2 Ami t&:hraﬂuQ@pmxﬁﬁaﬁmpmwﬂéﬁ&ﬁ)hyaﬁﬁﬂrdldétmw ameet hox
DAt e P AR L9 W+
gpt hoxijydioetty-inhid3zottdryine3, 5
3 A S O o A oy T ey el ety 3.5
é(.l y y
e e
(S s BB RBNER L o P g ot
OII( 3- péri-didydro-4H-yigdeeidione3, 5-
(2B AR PO e ey PR e
( 3- pentetid-8r5-dihydrpad-hiptidlaZd)-8-one;
e b A ST L O
et hy| dbyoroedtjrbiddzdiddore; 1H it
5d%2{9 a(nﬁ%%( 4%3&#]%&)21% %)%ﬂ%%%fh%ﬁ)ﬂgx %)pdhse rc]ii/l*‘y]jro 1H imidazol-
t hyl - 8- yﬂpberM)SedhahqmitrdB 1H m dazol -
4- ;
( %&3}{%%2%%])4 (?lﬁﬁ{@ﬁ%ﬂﬁ& )%%%ﬁ]o quf 435 I}yﬂrq 1% -imidazol
phenyK-ygpbemiDbynenitrie;m dazol -
2-amino-5-{3-[(1E)-4,4-difluorobut-1-en-1-yl]phenyl}-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethdxy)phenyl]-5-[3-(3-hydroxyhex-4-yn—1 -yl)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-6-methoxyhex-1-en-1-yllphenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-5-methoxypent-1-en-1-yl]phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[2-(methoxymethyl)cyclopropyllphenyl}-3

methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl}-5-{3-[(1E)-5-hydroxypent-1-en-1-yl}phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyll-5-{3-[(1E)-3-methoxyprop-1-en-1-ylJphenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-4-methoxybut-1-en-1-yl]phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
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4- one;

2-am no-5-[4-(di fl uoronet hoxy) phenyl ]-5-[ 3-(4- hydr oxyb
wabkedr/pse7i- yl ) phenyl ] - 3- et hyl - PCT/US2006/036985

3,5-dihydro-4FLinidazoI-4-one;

2-am no-5-[4-(di fl uoronet hoxy) phenyl ]-5-[ 3-(4- hydroxyb

utyl) phenyl ] -3-net hyl -3, 5- di hydro-4H i m dazol - 4- one;

I S
2- am methyl-3,8-dilidf ¢-ddrimidazbledcongihenyl ] - 5- [ 3- (4- f | uor obu
YRS i B Ben LY S BB phen
xyl) prerefihyl-335-dibydrptd-Bintdazdi-Hyoten- 4H- i m dazol - 4- one;
e
2- am methyk3,4-dilidro-dHrimideizbledcphghenyl ] - 5- { 3-[ (12) - 3- nne
ey R ST e B AL R 15 uoropent-t-en-1-yiohenyt 5
2- am metHyh-B &-dildidro-dbrimitatzblescphgheny| ] - 5- [ 3- (3- met hoxyp
53-3%'a?ﬁ%%ﬂié'gi'kiza”?%éq%‘-ltt-id#@ﬁa%F%%%@R@ﬁﬂllﬁ-ﬁ%%?’?fu
rret homyc)lqtﬂmenwn}e 3- et hyl - 3, 5-
2 O T BN A DSR4 Tote -
o 4 Syltbhkepg}-8-nidthyl+8, S dinpdiro4H ym}iaml-ﬁrcmeyl benzam de
i Sy ARt R e R P G AE T %rféﬁim—g-emew-
t hoxy3 Bedilngydrd-ghlemjddzoi34-oee;hy| -
32-5a' |ing-¥5g[ﬁ-qaﬁjibgrjome%§9)lphéﬁﬂn§—'(3—hydroxyphenyl)-3-methyl-3,5—dihydro-4H-
imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-fluoropropoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(cyclopropylmethoxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(4,4,4-trifluorobutoxy) phenyl}-
3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[3-(2,2-difluoroethoxy)phenyl}-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(4-fluorobutoxy)phenyl}-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(diflueromethoxy)phenyl]-3-methyl-5-[3-(3-phenoxypropoxy)phenyl]-3,5-
dihydro-4H-imidazol-4-one;
4-(3-{2-amino-4-[4~(difluoromethoxy)phenyl]-1 -methyl-5-oxo0-4,5-dihydro-1H-imidazol-
4-yl}phenoxy)butanenitrile;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[4-fluoro-3-(3-fluoropropoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
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2-am no-5-[4-(difluoromet hoxy) phenyl ]-3-net hyl -5-{3-][(
3,3, 3-

wonod7ioaga7opr opoxy) net hyl | phenyl } - 3, 5- di hydr o- 4PeTniSe@z036985
| - 4- one;
2-am no-5-[4-(difluoromet hoxy) phenyl ] -5-[ 3- ( met hoxynet
hyl ) phenyl ] - 3- et hyl - 3, 5- di hydro-4H-i m dazol - 4- one;

2ROl A gL READYL - LK R

2- ani metryh-35-dilfysiye#bigmigszbhoneixy) net hyl ] phenyl } - 5- [ 4-
%g{-%@ﬁ&%%g—?@ﬁﬁ&;éﬁw p]'\e I]ZS [4-ﬂuoro -3-(4-fluorobutoxy)phenyl]-3-

2I am nwtf&#@@-((@df@ﬂblrlmmznb%ym@henyI] 5-[3- (et hoxy_mst h
(R o LB M RER BB
rODOXWﬁtyh915)Cblhb_€iﬂ944]+lml®ZOH4-hy©tr 0- 4H i mi dazol - 4- one;
i:(ﬁ%'-i‘-gﬁnﬁfo[é‘-[z&@iffdo?&%&%&ﬁ&%%i?-%ﬁtﬂmhbr'o53-Q3°’-ﬂé&r%pﬂ‘o'pUW)Bﬁenyn-a-
(fl uomﬂgl—ﬁﬂc)ib}tdﬂo—ﬂﬁinﬁdml-'}-ph@;nyI ) - 3- et hyl - 3, 5-di hyd
R U D e A L
2, 2 2methyl-3,5-dihydro-4H-imidazol-4-one; _ o

E?_—%ﬁié&%— I[flf?ﬁf%?flﬂg?;ow{—égg—elﬂ%io&?]%héﬁﬂ}'—@—f’zgfo(?flu%%m&hgﬂé;?rlnenyl]-&
- ani nowelwl-3.5dhfdrodieimiddrokdopeieny| | - 3- met hyl - 5-{3- [ (2

T PO e R TR PR p e gy

20| - 43onathyl-3, 5 dihydro-4H-imidazol-4-one;

gém(é*%{ LI ARULRRRINA ) A2k rgbisrpL bk Pr op-1

H i m Hiuglrorpethpikyphenyl]-3-methyl- 3 5- dlhydro-4H -imidazol-4-one;

M Hie —%'H[Lt?(dﬁ%orén@tﬁéﬁ&fﬂh%hgf Y- BRI th R IflBIh&RYI 8-

et oxy
di hyddibydna-4hriradidazsil-onepne;

?—%rﬂﬂg%yﬁh‘kdﬂgbrfohéﬂg&gg}h@ﬂ%y%@‘ 18 dropsrtandyBphe ARk hyI-3,5-
3, 5- dﬂihydl’pofl‘iﬂmlﬁﬁi@-ém& 4- one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(4-fluorobutanoyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(but-3-en-1-yloxy)-4-fluorophenyl]-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
(58)-2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
2-amino-5-{3-[(4,4-difluorobut-3-en-1-yl)oxyl-4-fluorophenyl}-5-[4-
(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one;,
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-am no-5-[ 3- (4, 4-di fl uorobut - 3-en-1-yl ) phenyl ] -5-[4-(d
i f1 uoronet hoxy) phenyl ] - 3-

worbdmnyossz31 5- di hydr o- 4Hi m dazol - 4- one; PCT/US2006/036985
-am no-5-[ 4-(difl uoronet hoxy) phenyl ] - 3-net hyl -5-[ 3- (4,
4,4-trifluorobutyl)phenyl]-3,5
di hydro 4H i m dazol - 4- one;

.ﬁ%g%ginrzegf}o;{)@e&fWgHeﬁmwﬁwwﬁém lalenl 1 GRhENI)-B:methyl-3,5-
4 yI }Ellhéﬁfyl-‘bfbé\ﬁiﬂmﬁrqnﬁl | e;
0% rﬁ%g%”qs -%-e[n- . M-fluéfebﬁérﬁﬁ)@W(Bﬁlﬁ@.%éth&y%%w! 33Methyl-3,5-

| m da
4-yl }éhédfyk‘bl‘bmlda@*rﬂtqnel e -am no-5-{3-[(1
_E?f?baﬁ‘rgqb Talpue g&.ﬁg&%mémo%@ phenyll-t-methyle6-oxp-d Sdihydro-1H-midazol-4-
met hyVI}l&rBaldEhWo 4H i m dazol - 4- one;

;(?%@iﬁc}%{yhf(ﬁj&gﬂéér%bféﬁ{ogyj‘ﬁhQﬁ’s?f]yé-[%lﬁ@wcira@bhéz-&ﬁ:1 O heHy*S-methyl-3,5-
met hy Hihgdre-4ii-yidazel-4tenei dazol - 4- one;

i %%r@iﬁ@%_—[gﬁ(:dIilggrlfokl%ﬁr@%%%{w_Q@Pléﬁlﬁrﬁﬂ-hihyéfo{(%&-@ﬁp—1-9[);5@1"9I]-3-methyl-
met hy Bﬁadlﬁydjoﬂyldn‘dda@l—-‘i-nﬂ@l;az ol - 4- one;

i 36@2)”? 2RI ir[ {c{}ﬁé&n@é@{;{%&ﬁﬁ-%qﬂ(h fidcrontietHokFphanyES Methyl-3,5-

ent -
met hyﬂlhsd@ 4111 +idazel-4tenein dazol - 4- one;

et%%rﬁ@gﬁ ;‘;(gﬁ"gbrfohéﬂfﬁgﬁfw?ﬁ\éﬁ@ 1B biimieth - &y GRS URPHhy1]-3-
met hy medn&3drdipire4tiHmidazabd-ones- one;

%rﬂuﬂ §ﬂ4 aftbio ﬂ{o&zﬁh@ﬁwﬁm }[33330§o&;/cflabutyl)phenyl] 3,5-dihydro-

l}.fl roxypent -1
met hy#H3mBlagpkdrane- 4H i ni dazol - 4- one;

;Qfarﬂﬂg-%-[hﬁ(d&l%rfoméﬂ{o& héﬁmﬁﬁgﬂb{ ciro%cf/giotgdtyll)phenyl] -3-methyl-3,5-

t hoxypr op- 1
met hy Aihgdm-4H-Hyidaznl-4teneiri dazol - 4- one;

%@tﬁ‘mé(é {b énﬂln()wﬁ[(eﬁﬁéﬂaﬁ?@{ada&%h}nﬁ hethyI51k0-4 58 yaro-1H-
oxybut - [}-3
lmldazol 4- yI}phenyl)cyclobutyl]acetate
methyl [3-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo0-4,5-dihydro-1H-
imidazol-4-yl}phenyl)cyclobutylidene]acetate;
or a tautomer thereof, a sterecisomer thereof or a pharmaceutically acceptable salt
thereof.
More preferred compounds of the invention include:
(5S)-2-amino-5-[4-(difluoromethoxy)phenyi]-3-methyl-5-phenyl-3,5-dihydro-4H-imidazol-4-
one;
(5R)-2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-4-en-1-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-[4-(difluoromethoxy)phenyl}-3-methyl-5-(3-prop-1-yn-1-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
(6R)-2-amino-5-[4-(difluoromethoxy)phenyl}-3-methyl-5-(3-pent-1-yn-1-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
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nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
-am no-5-[4-(difluoronet hoxy)phenyl]-5-{3-[(1

wapeo/dgxit oxybut-1 -en-1 -yl ] phenyl }- 3- PCT/US2006/036985
nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;
-am no-5-[4-(difl uoronet hoxy) phenyl]-5-{3-[2-(2-nmet hox
yethyl)cyclopropyl]phenyl}

5@@%@1%— u@%ﬂf@"g{(;ﬂb%gﬁeﬁgﬁwﬁ [3{ §3' F?ylbut— -yn-1-yl)phenyl]-
E) 4- B;5cmhm§@rt4klilml@azo&4oye] phenyl } - 3-

"ZSIQ)YQ érr?) £l -'-m/ L&gé‘iﬁ'é%%@ﬁgﬂ&@ﬂ?_rge_t?gﬁy[ot'olp-1-yn-1—yl)phenyl]-3—
E) - 5- metlwd@;@ewhydroém imigaZoptengl } - 3

Ay by s B B R o B Ly

] - 3- netekiyi-35- dhylirbyiitt-inidadol ¥agol - 4- one;
é?{i‘iﬁj}?-ﬁﬁ%rﬁoﬁ%&%@j@g@@&%523869(3&[]-%’-‘[%'-(]5:&6#0%@“-V-(}Fm-"l'-ﬁ)‘phé&yl]-s-methyl-
yl ] phésydihydso it imidiazd|-8-odehydr o- 4H i i dazol - 4- one;

E@k{)? a% |{c1 ‘;—ﬁ)ﬁg&t’lﬁ%ﬁgﬁk{éﬁéﬁér@ﬁ%@%’ 35% i—ﬁyc‘rgx)fbluy? NVRBLphenyl}-3-
3, 5- dnwm-éwihydmd&bmmdambﬁ@ﬂe

4
3552 LR AR 63 RS R -

- am nMD@16[n4ﬁ-@dneﬂhwle3,51¢ﬁwﬂmxw~pjhéaw]4=@46{ 3-(3-fluoropro
pgéﬁ%ﬁ)ggﬂf%é odrg%/%re@f)%@? %) p[%eny ﬁ @éﬂﬁﬁ%@ ‘I‘i’t'-“ﬁyn 1-yhphenyl]-
met hoﬁ;n)l@.hydf%ﬁ ]dtl’lydmeélﬂym;dazol -4-one;

R B o S o Ry poppgpony
4, 4-t menmm@@nymmmmo j-4-one;

2 R o BB Ay R R SR o (P et >
met hometphdrytinygorft-inyidazp)-4-one;

(5R)-2-amino-5-{3-[(4,4-difluorobur-3-en- 1-yl)oxy]phenyl}-5-[4—(difluorométhoxy)phenyl]—S-

methyl-3,5-dihydro-4H-imidazol-4-one;

or a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable salt

thereof.

Compounds of formula | may be prepared using conventional synthetic

methods and, if required, standard separation or isolation techniques. For example,

compounds of formula | may be prepared by reacting a diketone of formula Il with an

aminoguanidine derivative of formula lll in the presence of a base such as a metal
carbonate to give the desired formula | compound. The reaction is shown below in

flow diagram |.
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di hydr o-4H i m dazol - 4- one;
-am no-5-[4-(difl uoronet hoxy) phenyl]-5-[3-(4-fl uorobut
woxy)7pae1yl | - 3- net hyl - 3, 5- di hydr o- 4H i m dazol P4TaIS2006/036985
-am no-5-[4-(difl uoronet hoxy) phenyl ] -3-net hyl -5-[ 3- ( 3-
phenoxypr opoxy) phenyl ] -3, 5- di hydro-4Hi m dazol - 4- one;
-(3-{2-am no-4-[4-(di fl uoronet hoxy) phenyl ] - 1- net hyl -

0X0- 4, 5- di hydro- 1Hi nni daz&\ DIAGRAM |

4-yl } phenoxy) but aneni t riTe]

-am no-5-[4-(difl uoronethoxy)phenyl]-5-[4-fluoro-3-(3-

fiuor opr opoxy) phenyl ] - 3- NH

nmet hyl - 3, 5- di hydr o- 4H i m dazol '3

2-am no- 5- [3 (but-2-yn-1- y?{g%ﬁlﬂmﬁ?ﬁuoropheﬁyu -/5- [4 (
di f Ryor v %ﬁ%fq-s- Ry N

meth o’\H-l m dazoM one;

- set” ’ —
no-5R£3-(2,2-difIuoroethoxy)-4-f|uor5%h
- (di fl uor onet hoxy) phenyl ] - 3-
nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;
(5R) - 2- ani fB): 5- [ 4- (di f | uor omet hoxy) phenyl | - 5- [ 4- {Iuoro
-3-(3-fl uor opropoxy) phenyl | - 3- 1)
nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;

(5S) - 2- am no- 5-[ 4- (dlfluoromsthox% phen¥c} [4-flu
-3-(3- K%?%?Wﬂﬁﬁ Wp].llaél may be prepafed by reactmg an alkyne,of

medrila B @:trdémuﬂa@mg dem SR &ls-PH( I%@‘HDMSO N-

%3 ?,Onl‘](lgﬁoqcplﬂ %M%}%h%%ﬂo%%penodatew zuthggu?m o o}(iag

mh ke, Julurdiidydl, &, Iogo! o:“cdhﬂkﬁaatlons thereof, preferable KMnO,
dlfluo[ .hox fluorophenyl]

@”Fﬁ?‘@ﬁﬁ u@edjﬁ%?tl%){?/f Y i fiow diagra

3-met hyl - 3, 5-di hydr o- 4Hi mi dazol - 4- one;
](_5§)[i am no-5-[3-(2, 2- dﬁlfé&%l%&%m)ﬁy)_d"ﬂ uor ophenyl

OCHF
Re g Re O ?
S\Q'_\ — OCHF, [0] H\W
R4 / V\ ©
Rs R,

(V)

(In)

Alkyne compounds of formula IV may be prepared by reacting an
ethynylbenzene compound of formula V with 4-(difluoromethoxy)-1-iodobenzene in
the presence of a Pd catalyst, such as dichlorobis(triphenylphosphine)palladium (i1),
and Cul to give the desired phenylethynylbenzene compound of formula IV. The

reaction is shown in flow diagram Il
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(di fl uor onet hoxy) phenyl ] - 3- net hyl - 3, 5-di hydro-4Hi m da
zol - 4- one;
wa@-2e0mi0a8275- [ 4- (di f| uor onet hoxy) phenyl ] - 5- [ 3- ( 2PCrwse@men36985
hyl ) phenyl ] - 3- et hyl - 3, 5- di hydr o-4H-i m dazol - one;
2-am no-5-[4-(difluoromet hoxy) phenyl ]-5-[3-(5-fl uorope
nt anoyl ) phenyl ] - 3- net hyl - 3, 5-
di hydro- 4H i m dazol - 4- O OW DIAGRAM Il
2-am no-5-[4-(difl uorone‘f‘hWy)‘ﬁth"i"—S-[B-(4-fl uor obu
tanoyl ) phenyl] - 3- net hyl - 3, 5-
di hydro- 4H-i mi dazol - 4- one;

2- ami noR6-[ 3- (but - 3-en- 1-yl oxy) phenyl ] - 5 5[4 gaifluorom

et hox I]-3-nmeth 5- pdcl(PPh \> - < >

dlﬂg <\4H—| daz %SHEZ _2(___322 rJ OCHF,
5-3- (bu n- 1-yl gx fl uorophenyl]-5-[4-(

d| fI uoromet hoxyj phenyl ] - 3- et yg%N DMF Ry

met hyl - 3, 5- di hydr o- 4Hi m dazol - 4- one;

(5R) - %nam no- 5-[ 3- (but - 3- en- 1- yl oxy) phenyl ] - 5- [ 4aY)di f |

uor onet'hoxy) phenyl ] - 3- net hyl -

3, 5-di hydr o-4H i m dazol - 4- one;

(5S) - 2-Aalvhniagsoysly, (heutonipaendd of foonryipplaciad BAGE [inhilfiwrs for the

u ) - . .

39:{3335}?"?%@ gfgairﬂﬁclﬂérfn b%p&%&?‘%&&\é%gﬁoﬂbnnaw tangles associated with such

2 -dingiapes &s ABhgimer's disiebse) dirisbmy 23-(Bawd's \Bypdroyie) AHéreditary

IO
%!I%J%g Ig?}é?rrh X%/e)w%h Amyhondgsns of ﬁhﬁ Dlétclg tya)e (yHg'r Wﬁ R)] and other
amumﬂegﬁ@eratlve disorders. Accordlngly, the present invention prov1des methods

@rﬁ@(ﬂvﬂ%’t r@ABAh(g% fa ?‘9%&@% E%\(/X%tﬂ@e BY bhhemsrhdtig ¢ lé%ﬂdig’ dBfosits

d|an91 megmmppliaﬁy t;mg@s.aq.smiged with diseases and disorders such as

Z'A@Zﬂe y§ %@t 'll'ﬁ'f‘soglw dr ﬁiqwéh d %Wr@rﬂg)e kdditar GereBial | U

oronet ox eny
d,HW@nrfhagemlﬂmmﬁ@ploas gh’r@e Dutch-type (HCHWA-D), or other

n%aroﬂlgbé\%rétl\leddléd%érls u @ﬁeﬂﬁ‘téﬂ%)l ALY, %'lenw I&Igpat Sk ts fering

0-4,5-di hydro-1H1 m dazol benzal

2 T ‘PdeGJPQ[ QIJSGGPWQJ&Q)%@?M)"E Heyragspcigtepl swtb BXPGRSMOEACE

Ulgetvityimlsmeeh RNkt o2 EBMBBlnPoformula 1. Also according to the
present invention there is provided a method of treating Alzheimer’s disease and
related senile dementia’s in humans or other mammals which comprises
administering to a human or other mammal an effective amount of a compound of the
present invention. '

The present invention also provides a method for the treatment of a disorder

related to or associated with excessive BACE activity in a patient in need thereof
which comprises providing said patient a therapeutically effective amount of at least
one compound of formula |. Representative disorders include Alzheimer's disease,
cognitive impairment, Down's Syndrome, HCHWA-D, cognitive decline, senile
dementia, cerebral amyloid angiopathy, degenerative dementia, or other
neurodegenerative disorders. Certain of these diseases are characterized by

production of B-amyloid deposits or neurofibrillary tangles.
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di hydr o-4H i m dazol - 4- one;

2-am no-5-[4-(di fl uoronet hoxy) phenyl]-5-[3-(1, 4-di hydr
woxydrss21yn- 1- yl ) phenyl ] - 3- met hyl - PCT/US2006/036985

3, 5-di hydr o-4H i m dazol - 4- one;

(5R) - 2-am no-5-[3-(di f | uor omet hoxy) phenyl ] -5-[4-(diflu

or onet hoxy) phenyl ] - 3- net hyl - 3, 5-

di hydr gndb é%hfji tioft-=drovid thod for inhibii
2-am no- 5- s— ﬁﬁ){{ l(‘))rone?prg\;(I isp?u%eylcj gtl[nsl &lng jne aCt'V't%Of

y|B%ﬁg@p@$|%gdm|n)s‘§¢rg}gytp]a.@iuent or contacting a receptor thereof with an
”%I’f@éﬂve%grrb o %Wdé# L—‘f%sf%hé E&lﬂ d- O‘H&‘ﬂfﬁllal Certaln methodsf her
uor onet hox

2-am no- ] - 3- et

- oROpYes @ejamnmgﬁé“%ﬁ petity -aif hwﬁf@fe %Hftemaﬁﬁmta@m

50 ft(r)nbﬂ ?‘9? )pp%eeﬁg.rjérge %ﬁ} ﬁmm@s G SF-anRslibRtitly %réws.d

didapenits-ot prunfikriiag) tanglea & a mamyal which comprises providing said

[ %%\Em%l aég?xegﬁ\/f %rhg’ur& fis Ol\égétgfﬁ%tégg?%h@@@%%ulé 1.
4-yl} pﬁ\dqurywy@d @r@u‘ngﬂhp@%gﬁ anelioratisgisymptoms of Alzheimer's disease,

[ %o§r?1t‘ 'glrﬁlngﬂtdf Ejoﬁm(sdéd)f %W@ P&b%mﬁk/& dcline, senile

oxo | m dazo

4dyrn}9ph% pprebes) anfiid 9ngldeatby wl@sea@re’ﬂvaﬁeraertt@upbwber
t I?n%[n%‘are ?r%racﬂv@ o%réé}g‘ﬁi H%Snﬁrﬁ&f wiidh &n%}%'é%ﬁﬁ}ﬂn'é&?é itl Ynammal

accep e salt there referred conpounds
t I affﬁotg/i@tarmunt atatlerst one compound of formula 1.

éggz]ylz@ﬂhé\gnﬁthg %’vg %‘gﬁ;ﬁ%@&%;@%&‘ Bydritiva iR aIMEA Down's
wd@mmwmtmwunmwm@n@tmwﬁn@ﬂ% ersbl @Rylaid.

( %Hﬂfgpéthg d'é?;eﬂreﬁé't P{G&%E%tlae’ oPbther neurodegenerative disorders in a

( mmmauh@m%Lﬂw?litqwfﬁegfr}emmum@;eqdﬁwtpsisomﬁwng from such
( FridRaeds. Tridie hsth sl prisd providing said mammal an effective amount of
at least one compound of formula I.

As used in accordance with this invention, the term "providing," with
respect to providing a compound or substance covered by this invention, means
either directly administering such a compound or substance, or administering a
prodrug, derivative, or analog which will form the effective amount of the compound
or substance within the body. This invention also covers providing the compounds of
this invention to treat the disease states disclosed herein that the compounds are
useful for treating.

The term "patient”, as used herein, refers to a mammal, preferably a human.

The terms "administer", "administering", or "administration”, as used herein,
refer to either directly administering a compound or composition to a patient, or
administering a prodrug derivative or analog of the compound to the patient, which
will form an equivalent amount of the active compound or substance within the
patient's body.

The terms "effective amount", "therapeutically effective amount” and "effective

dosage" as used herein, refer to the amount of a compound that, when administered
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di hydr o-4H i m dazol - 4- one;

(5R) - 2-am no-5-[4- (di fl uor onet hoxy) phenyl ] - 3- net hyl -
wO023e@aas27i- yn- 1-yl phenyl ) - 3, 5- PCT/US2006/036985

di hydr o-4H i m dazol - 4- one;

(5R) - 2- am no-5-[4- (di fl uor omet hoxy) phenyl ] - 3- net hyl -

[ 3-(3-net hyl but-1-yn-1-yl) phenyl ] -

( gg? %é{“é(rﬁrng eﬂ‘gttt g"céi gtzl?%st ragﬁ ﬁg’;(e;}graﬁe %and in griferred
hexpodinpents, y‘,nr:eiayqopglh@mirpm vghich the patlent |s suspected to suffer
met hyl 3¢ En@é ipﬂ}ag \'l#é éﬁe@ﬁ\?@b?}s‘é)?@%?hhe actlj/e cor[]%o%nds of this

(5R) - 2- am no- | uor onet
howgbiien may mary epdiag ypgn the particu ar compound utilized, the mode of

B L
ome entthe vanivus-phygigh éagkpr]sr@ateéﬂh%emdmdual being treated For
3
(SR AR LS e o BB Bias synip ez sppraly
3-s|a§vsja¢jmy/basult§ pay-be Wt?lphé wpieh i3 compounds of this invention are
méhf}%{éstére% tg 'tlgé/ﬁ lgléjgg'- #‘n ﬁ%g@é@% ﬁé’ fc{b%ﬁge o org Foutf(f 1 mg to about
- 3-n08 paekilegsanp piopedy-waight - preferably admmlstered in divided doses two to six
(SRR S I b Sl LS et e pep s e ot
Qaﬁwdmn@s@@utabgutyﬁﬁ mg/o)ableshiAq mg prefera ly from about 3 5 to
( gg?ulr@' g ’lﬁﬂ'% c{%g E)Pa ?F‘kg :Wgﬂnfzaﬁ%&l;ﬁ/)tgﬁ g?;t?/l (13”% dfse ||I l?enerally be
:fro(ﬂgab}QLm é mtqghwﬂ(bmrgnd] may be adjusted to provide the optimal
b ol b el b R ey
- Begpengeli f | uor omet hoxy) phenyl | - 3-

net hyl R
‘eR” L TPt gg@e? e AL fiRbn f ARiea o cgmppsitions, camprising

ylopemr [nprQ PN pPeIis fqﬁ@%&a)lpﬁﬁ@rgne]org:ore pharmaceutlc ){Iy acceptable
”%E\mé'rs 5-di hydro-4Hi m dazol - 4-one; or a tautoner

thereof, a stereoisoner thereof or a pharnmaceutically
accept él’meé)rg%gnt invention also comprises pharmaceutical compositions

comprising compounds of the above-described formula | and a pharmaceutically
acceptable carrier.

The term "carrier", as used herein, shall encompass carriers, excipients, and
diluents. Examples of carriers are well known to those skilled in the art and are
prepared in accordance with acceptable pharmaceutical procedures, such as, for
example, those described in Remington's Pharmaceutical Sciences, 17th edition, ed.
Alfonoso R. Gennaro, Mack Publishing Company, Easton, PA (1985), which is
incorporated herein by reference in its entirety. Pharmaceutically acceptable carriers
are those that are compatible with the other ingredients in the formulation and
biologically acceptable.

The compounds of this invention may be administered orally or parenterally,
neat or in combination with conventional pharmaceutical carriers. Applicable solid

carriers can include one or more substances which may also act as flavoring agents,
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t hereof. Conmpounds of formula | may be prepared using

conventional synthetic nethods and, if required,
webtertdasxii separ ati on or isol ation techni ques. POT/US2006/036985

exanpl e, compounds of fornula | may be prepared by

reacting a di ketone of formula Il wth an

aninoguanidine derivative of formula Il in the

PIESEARS R @:z@@é@ué&éﬁﬁm%g@n%%%h s, SRGARE Aok Va‘?ds

t he deS|re e reaction’1s s
b&ingars af tablehdisintegraiing lagentonr engapRAlkting Makgrigfs. )They are

Dirdt iU QB ﬂﬂ@ﬁafﬁ\ ﬁﬁérrer% é&a‘rﬁ\ylémb( ﬁt?ﬁarme?giz;lﬂﬁpto%at used for

reacting an al ne ormu an oxi

affaewn gnmma@erM(q agets, Divisttics Rbe Sriviecidng agants @raltﬁmlatlons

0] e

CORSRAAL LR Rl o M ST o0 by Eonertonaly
c@mﬂl ozl fosime, intludipg tablgis, elfaéﬁldﬁﬁi éoumm ErmsntiostEsDivBEnges and oral

| G REpHRicS o7 10I0oAd sttt 36 BeRbL i ) 6
pl‘l\é\mﬁlrl@ an lpgdmideretwithgha finely ldyhiy:pl wetiveeingrasiando Umtablefs the active
I ﬂ{ed?yérl&t\{s Wl){eh vﬁfh(%éérlrlélpﬁ%?/mgthé’)ﬁ&%s’gay&wggﬁmprjoﬁemes in

esence of a
diSUil.'ﬂh’ﬂ plispeitions pne nympmjg(b%n the)sb@na aitl sive desined. dihg pewrders and
A onpound of
O B o B R R RIS ot
I 11 . FLOAPBMasSREY dontair mixfures of the actlve compound(s) with inert fillers

and/or diluents such as the pharmaceutically acceptable starches (e.g. corn, potato
or tapioca starch), sugars, artificial sweetening agents, powdered celluloses, such as
crystalline and microcrystalline celluloses, flours, gelatins, gums, etc.

Useful tablet formulations may be made by conventional compression, wet
granulation or dry granulation methods and utilize pharmaceutically acceptable
diluents, binding agents, lubricants, disintegrants, surface modifying agents
(including surfactants), suspending or stabilizing agents, including, but not limited to,
magnesium stearate, stearic acid, sodium lauryl sulfate, talc, sugars, lactose,
dextrin, starch, gelatin, cellulose, methyl cellulose, microcrystalline cellulose, sodium
carboxymethyl cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidine, alginic
acid, acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate,
glycine, sucrose, sorbitol, dicalcium phosphate, calcium sulfate, lactose, kaolin,
mannitol, sodium chloride, low melting waxes and ion exchange resins. Preferred
surface modifying agents include nonionic and anionic surface modifying agents.
Representative examples of surface modifying agents include, but are not limited to,
poloxamer 188, benzalkonium chloride, calcium stearate, cetostearl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, colliodol silicon dioxide, phosphates,
sodium dodecylsulfate, magnesium aluminum silicate, and triethanolamine. Oral
formulations herein may utilize standard delay or time release formulations to alter

the absorption of the active compound(s). The oral formulation may also consist of
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(V) Advant ageously, the compounds of formula | act as

BACE i nhibitors for the treatnent of b-anyloid
wdepraiswiand neurofibrillary tangl es associ at edTwiSW6/036985

such di seases as Al zheimer's disease, Trisony 2 1

(Down's Syndrone), Hereditary Cerebral Henorrhage wth

Anyl oi dosi s of the Dutch-type (HCHWA-D), and ot her

n%mﬂ%ﬁﬁ@fh@tacwe ﬁ'ﬂg?é?:ﬁéiﬁ'irﬁwatéﬁ spm‘ Jn&bycor&aﬁma Egl%'%ate

i nvention provides frethods for nodulating BACE
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%ﬂbﬁa% Wlphgrn‘?é'eéhﬁééﬁ %b@e Jbid [ h?Jl@HéﬁlQr LYdhCas watgr, an organic

ot her neu enerative di sorders
rraoh/@dts aunmﬂumj@f bt oF I@l’lai@laéelﬁ@ﬁHYe@ﬁceQ@PfGe(?liSng fatr dhve diguid

b Q!aﬂ'%é TH E@rﬂ&m@é&%&gﬁﬂ@olg bR&fetce ca:j BidHiVEsATRAGL @;B% lhzers

Xcessi ve act|V|ty an effective anount
c apdkifiefs dUffety piRsarvativesisweetgoersr davegng egemte, wes@wg agents,

| npeRd i de'?l Rolors, RIsRYLiG L Begiiod: tJr%@Hor}g ulators.
5 P Sl a S aa parutete

Al Zhel msr 'sease and eni enment

h Lﬁb&tﬁble@%amwé rof mma@lempbnrab@wbmrge@r%@mnm@taélpn iglude
t QNé?elkagﬁiE?IQFl%%ﬁ?ﬁsgﬁdtmﬁk{e@Qs ghdveckl V%gﬁuﬂBéH‘&erﬂfan@es

nventi on.
i mr@fﬁtabb/rswltmC@b@wm@byl&ewem@lwt@n) tafieohplsinclveing rapnohydric

a a@do%@fsda‘?lﬁ Ho h l‘?djalt:éhd?é 5 SEGd M ﬂd%élpd&?% ¥ﬁd oils (e.g.
s Qg

BACE activit I ent her eof

c drastiorated WPW'@%@E@'@Q“)} eﬁﬁ’( parenteéala?@@umlstﬁ%thnjhe carrier can
efJ&rtd MEoiR BNk s eh a§tetﬂy?ai§£teoel?ﬁ Wﬂﬂngﬂcatéc Of @Ml Biqliid

Representative disordéers incl

dicsEpsearecisgAiin pipeleiligpisi fore ﬁ@mpmmms@rsgﬁmmt@r?é administration.
HGHWAG B e ﬁf@ss@ﬁﬁéd B6npSidns @2 88%RIdgRnates rhﬁ@r"o@érbon or

anyl oi d angi oP deg eneratlve denmentia, or
other pharmaceu ically acceptable propellant.

Liquid pharmaceutical compositions, which are sterile solutions or
suspensions, can be utilized by, for example, intramuscular, intraperitoneal or
subcutaneous injection. Sterile solutions can also be administered intravenously.
Compositions for oral administration may be in either liquid or solid form.

Preferably the pharmaceutical composition is in unit dosage form, e.g. as
tablets, capsules, powders, solutions, suspensions, emulsions, granules, or
suppositories. In such form, the composition is sub-divided in unit dose containing
appropriate quantities of the active ingredient; the unit dosage forms can be
packaged compositions, for example, packeted powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form. Such unit dosage form may contain from about 1 mg/kg to about
250 mg/kg, and may given in a single dose or in two or more divided doses. Such
doses may be administered in any manner useful in directing the active compounds

herein to the recipient's bloodstream, including orally, via implants, parenterally
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neur odegenerati ve disorders. Certain of these diseases
are characterized by production of b-anyloid deposits
wonootaasoii brillary tangl es. The present i nvent PON/USk®6/036985
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gﬁgﬁfchfa orﬂﬁééleﬂdrlﬁlhze%e fHd ﬁgé@ HPéHrh:ﬂrstrgfr‘Jrﬁ ﬁ{eaéonamﬂh Ohfhi severity
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piryestion aeztevidrs tos phtioahalesady syfierinoveon agiiseaseinan amount

D@mcénts%%'?é)great I{A@% &mrétb\f %ﬁﬁé}éﬂ@ of ﬁ"n%rHlée%se and its

nmenti a, cer ebr angl op at enerati
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gl?a‘i X bff?&ﬂé?‘é(ﬂm Pﬂt“ Stthb %Ibs%q&'@ B useH %ﬁﬁ‘w@ttﬁe%t%ﬁntgﬁ

rom such seases. ese net
c@mlflos@aq@rromt @eﬁgbjgaﬁv@lmﬁmln@mbxeﬁm@éhewgg ahysigian.ofhe

A afi |n95\9ed3ﬁ[mﬂl ! Ié{ﬁ/ cﬁlercHH&lﬁoiandA&e%ﬁ%da and response

accordance Wt ention e term pr di ng,
wireternnef tfeckatient. pr ovi di ng a conpound or subst ance

cover egl, Bymk Rhsed lﬂﬁ‘lsy bb QBSlrJB?@{bsacﬁﬁlgigferr tHH Jo‘f'ﬁﬁdu)ﬁds directly to the

adm ni stering suc ound st ance,

- @iTAYS ndhe FImeoT gneerasgl. s AdaNIswliondY atrnesg akintbrochial
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partially aqueous solution.

The compounds of this invention may be administered parenterally or
intraperitoneally. Solutions or suspensions of these active compounds as a free
base or pharmaceutically acceptable salt may be prepared in water suitably mixed
with a surfactant such as hydroxyl-propylcellulose. Dispersions may also be
prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under
ordinary conditions of storage and use, these preparations contain a preservative to
inhibit the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can
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or substance within the body. This invention also

covers providing the conpounds of this invention to
wonem03s21e di sease states di sclosed herei n t haPCThs2006/036985
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Ugb‘ﬁﬁ gﬁ'c IV% Sﬁgoléfsgl?s%éx‘é%f FORAGS %Fea‘rﬁke fGHhd gﬁtches
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of the co I'tion being treate as the vari ous
pﬁWS@Qimaf paiciy p@ntﬁr@mttb@ a@twetq@mnonad @hd aglarrssitha is inert to the

:eﬂ at e%)m&ﬁ{ndt KRN tBﬂcéﬂtﬁQ%kHEéndS Fimée(?éﬁ@e I A DRt for

seni | e denent S, genhera sat | facto
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at a osage o rom about

ny
pe‘rmel@mas@er ard ontnpRIdy Mayibgviscops md ab$65mla@|lm eindlpiopaf either the
| i Waee dr %?é?sfn Bwlp(ao P%b’?éstcbﬂl?ﬁfé@éf SR¥Brpti9 pb\ﬁ}d s dispersed

sust ai ned rel ease e nmamm
t dn pgtralem ¢r Bydrapilic retraleim spiaining. tBe ﬁgtlwedn%@@fﬁ mamalso be

NGuREL. eA"i‘/Qhé‘t%fo"f BRI evier &y @@Qégd t8 rBBasd fheté&ﬁve mPredlent
case of a 70 human adult, the total daily dose wl
gdnetha lpl9oqb§tream such as a semi-permeable membrane Covering a reservoir

containing the active ingredient with or without a carrier, or a matrix containing the
active ingredient. Other occlusive devices are known in the literature.

The compounds of this invention may be administered rectally or vaginally in
the form of a conventional suppository. Suppository formulations may be made from
traditional materials, including cocoa butter, with or without the addition of waxes to
alter the suppository's melting point, and glycerin. Water soluble suppository bases,
such as polyethylene glycols of various molecular weights, may also be used.

' In certain embodiments, the present invention is directed to prodrugs.
Various forms of prodrugs are known in the art, for example, as discussed in, for
example, Bundgaard, (ed.), Design of Prodrugs, Elsevier (1985); Widder, et al. (ed.),
Methods in Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al.
(ed.), "Design and Application of Prodrugs"”, Textbook of Drug Design and
Development, Chapter 5, 113-191 (1991), Bundgaard, et al., Journal of Drug Deliver
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fromabout 7 ng to about 70 ng and may be adjusted to

provide the optiml therapeutic result. This reginen
wory7masAadj usted to provide the optimal therapedrius2006/036985

response. In one aspect, the present invention is

directed to conpositions conprising one or nore
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ered ora par ent _
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known I hyper'tensive agents uretics an
b-rAghetic f@@oaﬁ‘@ﬁt@d tize tarmy M3 Webianatengass spectroscopy with (+)

referring to the positive mode which generally gives a M+1 (or M+H) absorption
where M = the molecular mass. All compounds are analyzed at least by MS and
NMR.

Proton nuclear magnetic resonance specira were obtained on a Bruker
AVANCE 300 spectrometer at 300 MHz or VARIAN 400 spectrometer at 400 MHz.
Spectra are given in ppm (8) and coupling constants, J values, are reported in Hertz.
Tetramethylsilane was used as an internal reference standard. Mass spectra were

obtained on a Perkin Elmer Sciex 100.
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contai ning the active conpounds of this invention may

conprise any conventionally used oral forns, including
woabl7ass271 capsul es, buccal forns, troches, | ozeages2@6d36985

oral liquids, suspensions or solutions. In powders,

the carrier is a finely divided solid, which is an

adm xture with the finely divided active ingredient.
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car boxymne P%y ,cel | ul c, rQoxymet hyl cel |u

cal cium pol yvinylp [ d alginic ac ac

gum xant han gum sodfum ci ¥ ataeHFeonpl ex I|c €S OCHF,

cal ci um carbonate, glycine, sucrose, sorbitol,

di cal ci um phosphate, caljum sul fate, |actose,gfaolin,

manni tol, sodium chloride, |ow nelting waxes and ion

exchan ins. Preferred surface nodifying agents

'r%(f?%@g?ﬁbﬁf ?@eﬁmykﬁﬂBh?'?:Y'%hWP&B'ée'?Fﬁ&Pfy| ng agents.

Repr es eftoa Mkﬁn@bﬁéﬂih@&béﬁzeﬁ@(f 9.§E18B frhdl), NY(dABBRINTethoxy)-4-

i nc u not Ji1.m

Aolflaenzen g, 18 5 mmol), N,N- glmethy’lformamlde (35 mL), and triethylamine
(12.8 mL, 92.6 mmol) was introduced anhydrous argon for 5 minutes. Then, copper
iodide (1.85 mmol, 351 mg) and dichlorobis(triphenylphosphine)palladium (1) (1.11,
0.71 g) were added into the mixture and the new mixture was stirred at 60 °C for 3
hours. The mixture cooled to room temperature, poured into water and extracted with
ethyl ether. The organic extracts were dried over MgSO,. Evaporation and
purification on silica gel (ISCO) using hexanes/EtOAc (100/1) as the eluting solvent,
gave 1-(difluoromethoxy)-4-(phenylethynyl)benzene as a clear oil (3.45 g, 76 %
yield). MS m/e M* 244; "H NMR (400 MHz, DMSOds) §7.2 (d, J = 8.78 Hz, 2H), 7.28-
7.45 (m, 4H), 7.5-7.55 (m, 2H), 7.6 (d, J = 7.78 Hz, 2H).
Step b) 1-[4-(Difluoromethoxy)phenyl]-2-phenylethane-1,2-dione
Into a mixture of 1-(difluoromethoxy)-4-(phenylethynyl)benzene (2.85 g, 11.68

mmol) and dimethylsulfoxide (40 mL) was introduced anhydrous argon gas for 5
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pol oxamer 188, benzal koni um chloride, calcium o

stearate, cetostearl alcohol, cetonacrogol emulsifying
woean7/sg7bi t an esters, colliodol silicon di oxi B€T/US2006/036985

phosphat es, sodi um dodecyl sul fate, nagnesi um al um num

silicate, and triethanolamne. Oal fornulations

herein may utilize st andard del ay or tinme rel ease

f JPRHiest iTHaRs, t?i%)(aaﬁatt)@ltri|Q)H@hbbma_thaniumr(llp(ﬂ.1&16,%%t\,},é§added into the

c [gln1] al,s0 ¢ .

o?gg%@h igé,?)ehrei lﬁywﬁg@gﬁaﬁs@f%ﬁé{r g{xbl g{m?h?\%fser hgrmixture .cooled

f riRireom tarererateiem teRHFRdrgtoaysberce eidtrapisdls\/withl EtobAgr E@éégrgfﬂ'c

e b Stk ) : carriers. u

CToAs U 38 oA IR, e b B SRA BLaIn BE el oo

art§ingl hexpres/Etie (3611) we thenglutirgi satenb§avehi-$4-i nvent i on

! - ' har maceutjcal |y )

Aol KA SHSRPIEERE 2. RoRS TREH) 6 d o1 v,

S04 275 MM 0ot Dyt 9 4 . ),
' fat,. iquid carrie

orr 2 CobHe yily Bl P B a0 788 Cunods i, 2

s@teic) 2-Am igp-é'emdd"sﬁlddren&thMﬁmﬂl]-mﬁywﬁbhc\!ﬁﬁa,&dihydro-

SYRE A voring agents, suspending agents,
t\lﬁ?:@ eﬁ?inoéj 4aé'cl'a%ts, colors, viscosity regul ators,

st abi | ilrztelasmiatur@sm}{zt-wlmloainmertﬁoxyﬁuidg?g-:zep;%?ﬁhﬂWgtﬁ}%-g?jl-giﬁne (3.7

i i i 6 € -
et oS S dns e PL et ECBR AR i dvera aners dsmeteyiguanicine
abydrechleridge (604, 60.Dsenale ah?v atsblieisn oplluﬁ.{c?gg!%?ggsuﬂaklmﬁg in H,0

. coho [
AN TS W B R Cpu R 6P o ol Ehers tag volatiss were
glspe@ied Jundatvadueinr ardighée vemidudeeﬂas takéeh Pi \A/zlsten( ﬁchgerzxtracted with
' J il rachi_s. ol . ) L
pERS ani SafiB el flets AR NERRST” Exhoareton sed puritcation
oP §iliessged (IS Rusing Me@WEt@m&W_ethHMﬂrn@%\biivgng aevrei 2|-aemino-5—
) ! L Qui rriers are used ir

l”?ﬁa('giﬁlg%me%%ﬁ%ﬂggylb—?%ﬁ%qu%?p%gy%%?-é:prydro-4 -lmlo!azol-4-one asa
atiftiens el (865 @n 94 Phgield).quS dve dvirHE33R0TH NIV EI00IMISE DMSOG,)

P or ot her

oREBOR, S0 e DL QAIARS BV ALREP 090 % 51 T

pHa) Aeeddt J e&8l54cdn@byi ti ons, which are sterile

S@ﬂeBtd)?5‘§)-?-5Amino-5-[4-(diﬂuoromethoxy)phenyl]-3-methy|-5-pheny|-3,5-
dihydro-4H-imidazol-4-one [A] and (5R)-2-Amino-5-[4-(difluoromethoxy)phenyl]-
3-methyl-5-phenyl-3,5-dihydro-4H-imidazol-4-one [B]

A racemic mixture of 2-amino-5-[4—(diﬂuoromethoxy)phenyl]—3-methyl—5-
phenyl-3,5-dihydro-4H-imidazol-4-one was separated by chiral chromatography
technique (Chiralcel OJ, 0.46x1 Ocm, using 15% ethanol in 85% hexane and
diethylamine as the mobile phase) to produce the two enantiomers as white solids;
[A] (5S)—2-amino-5-[4—(dif|uoromethoxy)phenyl]-3-methyl-5—phenyl-3,5-dihydro—4H—
imidazol-4-one, MS m/e (M+H)* 332: 'H NMR (400 MHz, DMSOds) 52.93 (s, 3H),
6.61 (brs, 2H), 7.1 (d, J = 8.54 Hz, 2H), 7.15-7.31 (m, 4H), 7.38 (m, 2H), 7.42 (d, J =
8.54 Hz, 2H); [a]as = +20 (C = 1% in MeOH), and
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suspensi ons, can be utilized by, for exanple,

i ntranmuscul ar, intraperitoneal or subcutaneous
wonpEoBson. Sterile solutions can al so be adnm RCTUSLE®E036985

i ntravenously. Conpositions for oral admnistration

may be in either liquid or solid form Preferably the

phar maceuti cal conposition is in unit dosage form

25%55@?2-%0@5%&% ShEROX PN 3-mEPY 1S bRBRY1-3.5-dihydro-4H-

ensi ons, e€ sions, granules, or suppositories.” In

s iniazabrranet ME i)t 88 HAMR 40 MHa claMiSOden$2. 93155 8H),

c [ J AU Lt t e =

" RorabR At PR B PSAL 2,20 7 bl 4D TR ha T2 @y

c 8riddd4, 2Hyri8)es F 612 Eartfd io,Mgldidket ed powders, vial s,

anpoul es, prefilled syringes or sachets containing

liquids. The unit dosage formcan be, for exanple, a

capsule or tablet itself, or it can be the appropriate

nunber of any such conposi gy in, package form Such

unit dosage form may cont EXR LE%lMNJ 1 ng/kg to
5R)-2-amihayb:3-brorenphenyd)-S{h{difludrome y)

t 0 e.qdi.yided.doses h doses may be

adr fny 3% "yuoé‘ﬁ’?"'ﬁcﬁ'zrg&?ééf ul in directing the

active conpounds herein to the recipient's

bl oodstream ingluding orally, vig.inplants,

par ent er y(ingl udi ng, venous, qneal *
a%r ut aneofisy| nj eg‘%dll%]%ih%? Ject &l | y— =gt HyQCHEd —»
tran mally. h agyj pi,g ikt i ons  may be i ed out

usi ng the prese % onpounds, or pharnaceutical |y, \ CHs
accept abl e salt f reof, in lotions, creans, fo 7 N’

pat ches, suspensi ons, gsol RS F2and posi tori ey 0

(re?’%f&l(c"a’&g‘} vagH n V\hdm ni steqet L B ‘@ O »
tr hi of "a parti aseq at e
or dPM¥P der, it nde? st ood t hat %& >egphactive OCHF;
dosage may vary dependi ng upon the particular conpound
utilized, the node ofpadm rgetrati on, the condition,
and severity thereof, of),—tl\ﬁe condi ti on being treated,
as Wehial 8gpakdta varj ous physt@al factors related to the

& atee 4 her apeuti c application,
conmpounds of the prekept i ion are provided to a
patient already suffering from PHdizsease in an anount

Using essentially the same procedure described in Example 1, steps a-d, and
employing 1-bromo-3-ethynylbenzene in step a, the racemic mixture of 2-amino-5-(3-
bromophenyl)-5-{4-(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
was obtained and separated by chiral chromatography technique (Chiralcel OJ,
2x25cm, using 5% ethanol in 95% hexane and diethylamine as the mobile phase) to
give the title enantiomer, MS m/e (M+H)" 332; "H NMR (400 MHz, DMSOde) 52.94 (s,
3H), 6.72 (brs, 2H), 7.1 (d, J = 8.66 Hz, 2H), 7.13-7.35 (m, 2H), 7.38-7.43 (m, 4H),
7.56 (t, J=1.72 Hz, 1H); [a]s = -4 (C = 1% in MeOH).
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sufficient to cure or at least partially aneliorate

the synptons of the disease and its conplications. An
wanowrssAadequat e to acconplish this is defi nedras/ua2006/036985

"therapeutically effective amount”. The dosage to be

used in the treatnment of a specific case nust be

subj ectively determ ned by the attendi ng physician.

The vari abl es invol ved i ncExggrpilkes speci fic condition

and thetS| ze, agze and response onse pattern of the patient.

: op O - ot-HuprophenyliSckar t he

C QURISASH ook eyl 3- Bt BB SRAG dl iR YA

aerosol . For adm nirstration Dy I ntranasal oOr

|ntrabroc pal inhalation, the conpounds of thls
i w7 may or neH@(R™Maknt 0 ca ueous OCHF
part y aque solutiaomn. Tire co nds of 7(I 2 ’

i nfent™ on may bg adm vl Elehh i arenterally or

i ntraperitoneal ®CHBpl utions or suspensions of tHéde CHs
active conpounds as a fr baseHry phaguraceuti cal I§’
acceptabl e salt may b# dred in watler sui gabl

mi x E4CHCHIENR s B as HoN” "NHMe —
hy dr 6mMyd - pr opyT cg . Dispersi dmgsog(WOal OCHE
prepared in glyTerdl, liquid polyetdgnendOfl ycol s and z

storage and use, thes ations contain a

pres ve to inhibit rowt h of mcroorganisms.
The %ﬁéa?%%f’@@bcfl caler uitabl e for injectable use
i nclude sterile aque

ons or di spersions and
sterile powders for 't Apooereous preparati on of
sterile injectable solutions or dispersions. In al
cases, l}he fo

be sterllea t. pe flui
Che: ox sl etaiel e &vf hEahnie A0SalitRin BRarhbif sl o-a. ana
s teaidl&yingh8Hbron dié-flaornoet -eir‘gnﬁb@fzerralthﬁ‘ @ctmicamiatutle sf Daat®-5-(3-
a [ese . in t C ni j act i
o o2 R EAES Ve Bk p koS A PR S Bt 2R
C armdlagwl_ébanémaaobieineé ahd sepatatpidiysthiral aheamatiography technique
C?&Eﬂl@él @J’, Of4%§1§cm'mln8’15\6/@gﬁ15hol% Eg‘%orle'xal%) 5?(8 Idiethylamine as the
mobile phase) to givé the title enantiomer, MS m/e (M+H)* 332; '"H NMR (400 MHz,
DMSOds) 52.94 (s, 3H), 6.74 (brs, 2H), 7.1 (d, J = 8.75 Hz, 2H), 7.13-7.65 (m, 5H),
7.67 (d, J= 2.2 Hz, 1H); [al2s = -22 (C = 1% in MeOH).

m xtures thereof in o L%g_ger ordi nary conditions of
gt

EXAMPLE 4
Preparation of (56R)-2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-
propylphenyl)-3,5-dihydro-4H-imidazol-4-one [A] and (5S)-2-Amino-5-[4-
(difluoromethoxy)phenyl]-3-methyl-5-(3-propylphenyl)-3,5-dihydro-4H-imidazol-
4-one [B]
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(e.g., glycerol, propylene glycol and liquid

pol yet hyl ene gl ycol ), suitable m xtures thereof, and
woegeiagd7e oi |l s. The conpounds of this inventi eaTAE006036985
adm ni stered transdermal A through the use of a
transdermal patch. For the purposes of this

di scl osure, thransdermal admnistrations are

under stood to include all adm nist r ons across the

@ce of the body i nner niyngs of bodi
ages i el ud| ng eﬁl %ﬂ’é’ﬁg,\,ﬁ? and rruc

I t| ssu OCHF,
Suaw n| sit r t| on
pr esen orrpou ?C?@r%gbdﬁ%al I

the -
ccept abl) BdCly(PPha),
salts thereof, |n3 | oti ons, creans, foams, patcHgdFisN DMF
suspensi ons, solutlons and suppositories (rectal and
vagi nq1/)\o Transder mal adm ni stration may be
acconpl<shed through the use a t PEf der rral patch
cont ai ni prR\t he _actve conpounﬁ—and» éCHFz
inert td mlc&?ﬁ%nd THFS Nnon-t ¥ ctot
skin, and allows delivery of the agent for systemc
absbsGyti on i nt ,4he blood streamvia the skin. The
carri may ta e nunber of fornms such as creans
and oi nts, S, gels and occlusive gevi .
cr eans 03p HQi nt S Pgl_rlay be vi scdlfy THF qui d | O OCHE,
SEMm ?%FLG errm si ongRof! ei t her thengb -in-
wat e oi | type. P3s¥®s conprised of absorptlve
powder s di spersed in pet eUM-Q drppi i
petrol eum cont ai ni ng the tlve i Zgfedi ent may al so be
suitable. A variety of occl usi ve devi ces may be used
to rel ease the active ingredient into the blogg ¢y
stream such as a sem - per B e menbrane.CoVer hag
ngg'Lélng |entvv|ti>2

Wi t PuayicHgeNAr I \e gt ri X copkal NHM% the
I ngTRdpent Gt hg ch usive devi gggoansy Kno G

)
literature. The npounds of t hi slioxaneedadd on may be
adm nistered rectally or vaginally in the formof a
conventional suppository. Suppository formulations nay

be made from CHy HN GHs
}/—N
0 N \{—o
.,’/©\ + Rt
OCHF, OCHF,

1Al [B]

Chiral Separation

Step a) 2-(3-Ethynylphenyl)-1,3-dioxolane

A mixture of ethynyl(trimethyl)silane (36 g, 367 mmol), 2-(3-bromophenyl)-
1,3-dioxolane (78 g, 342 mmol), N,N-dimethylformamide (400 mL), and triethylamine
(1.1 81 mL, mmol) was bubbled with anhydrous argon for 5 minutes, treated with
copper iodide (0.94 g, 4.96 mmol) and dichlorobis(triphenylphosphine) palladium(il)
(7.7 g, 11.01 mmol), stirred at 60 °C for 3 hours, cooled to room temperature, poured
into water and extracted with ethyl ether. The organic extracts were combined, dried

over MgSO, and concentrated in vacuo to give {[3-(1,3-dioxolan-2-yl)phenyl]ethynyl}-
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traditional materials, including cocoa butter, with or
wi t hout the addition of waxes to alter the
weuppassziory' s nelting point, and glycerin. VAPET/US2006/036985
sol ubl e suppository bases, such as pol yet hyl ene
gl ycol s of various nol ecul ar weights, may al so be
used. In certain enbodi nents, the present invention is

gkg&%ﬁﬁ)s{l%ﬁsﬁ? ety oig@g'rggggg f@@lgi ‘@{:euyééglg\grc%ﬂ%?as?%%olved in

exXdeH é600BuhhgrheH Cle €00 mLDérsatgd with cesivdT caybonate (91.8 g, 281.6
= 3 Srd ki Bt Py, P bhraced i
Kredigpd gtoer.dTheeibenexteactavere(asibjned; drgrl grerdaBO,, concentrated in
i i G0 r r " . i

ey gl5 3hd il C o Bty NRHSHOPT Bl R SE S b B a2
al71% yield),ns$ nue Mirlig; TheNMRe¢08 WMHzndMBOds) 38.94.09 2, 4H), 4.15 (s,
B rd, .. P maﬁsuti cal Sciences, 77:285 et
swgé?égg)l_ﬂ %%‘M‘P%{T&hu and Stella (eds.) Prodrugs as
Nefteh bpeud-{BlDiluoronSthosyypho dyathyn/lemyl)chs dEnciate

e i 0 eference in
s ey ebefiialfh i ol R URRIER i iirlT Fep & anc
r egnpleyina2+{B3-ethypylpherat)rt, BHdgtxplate and df(diflbermenatiaorypdnds
Wi, Vi agcor di t h and. t he .indi vi dual o
pdriepefthet B Poisd Rl er S pll Rk i on siiea
t gl (IBGOG abing haxanesiEiOAc 5/ haotheadutingtsolventsrte fgbwer 2 (B-{[4-

e 8L B RAATeriPS Phelibds & s e phng oo

untield), MSemdae(M-lﬂ-BﬁB’EW;f‘Hml\ﬂRM(m iR BMSDd:F88.9-4.080(E 4H), 5.72 (s,

e R BVl 2 2 828 (8 “hanpl es t hor cof are

s tep e BH[A(Dituctophethoxy)phehylldthynyiihenzaliehgde ar e

el e B S A AR PR P o

| rdietanen(1ing.ahy nwagl) atdhTEESS atlheasiasides Hall €N, 1ahl). The

oG SRl ABbron L TeTh P BE R Brrcte

N, viilih EX©AIeielttiyd etheenil He, The organic extracts were dried over MgSO,.
Evaporation and purification on silica gel (ISCO) using hexanes/EtOAc (3/1) as the
eluting solvents gave 3-{[4-(difluoromethoxy)phenyl]ethynyl}benzaldehyde as a
yellow oil (3.65 g, 95 % yield), MS m/e M*272; "H NMR (400 MHz, DMSOds) §3.9-
4.05 (m, 4H), 5.72 (s, 1H), 7.1-7.3 (m, 4H), 7.62 (m, 2H), 7.8-7.9 (m, 2H), 8.03 (s,
1H), 9.99 (s, 1H).
Step d) N'-[(1E)-(3-{[4-(Difluoromethoxy)phenyllethynyl}phenyl)methylene]-4-
methylbenzenesulfonohydrazide

A mixture of 3-{[4-(difluoromethoxy)phenyl]ethynyl}benzaldehyde (3.69 g,

13.57 mmol), 4-methylbenzenesulfonohydrazide (2.9 g, 15.6 mmol) and EtOH (11
mL) was refluxed for 30 minutes. cooled to room temperature, poured into water and
extracted with ethyl ether. The organic extracts were combined dried over MgSO,
and concentrated in vacuo. The resultant residue was purified on silica gel (Biotage)
using hexanes/EtOAc (2/1) as the eluting solvents to give N'-[(1E)-(3-{[4-
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respectively. The terns Et OAc and THF desi gnate et hyl
acetate and tetrahydrofuran, respectively. . The term

woOlR7des7gnat es proton nucl ear magneti c r esonaRCE&UanM6/036985
the term M5 desi gnhates nmass spectroscopy with (+)
referring to the positive node which generally gives a
M+l (or MtH) absorption where M = the nol ecul ar nass.

Al
oy UGS pRER R BB RHenmiRhe Pl iy Az urrono-
obtydraziste asra tanBolik 1.4 Q\IONERIeB) OMSpBaet (Mot t441; Al NBIR (400 MHz,

I t t are
o MR OR B DT Et o e Bt At (1 ) (i@ e 283 He
r gpt)r 7.86 (s, ettt 24 (sTéHy.anet hyl si |l ane was used as an

R B G b BB Loy B BB fone

Pr epar a& mbiurefof N'-[(1E)-(3-{[4-(difluoromethoxy)phenyllethynyl}

AT b Sl BRSPS B it v

( 3R)s-teated with biethdt hathhe (DO oL THIX V)52 mL, 1.52 mmol), stirred for 2

P RS SR iy REPEFRYe .8 Ml oo, Ehitor 2h80R, cooled
1-t6 Bodnh teon meratuten pylired-irftp nemter adidrextryt et evith EOAL T Grganic
TS o FO S A S8 o B BBl v resutans
N, résidierets pUififidrandilibe deB@SCD) sing hexanasEtOpcds0/mpas the eluting

{ APl g0 oMo RSP LSRR g ccar
ar@selimgh8oroyiel), tM$ phie wHgayiasphiHeMRa¢DaMHANDMSQdd $0.85 (¢, J =
e Hhs VS T 2 &0 Bo o Rt 2Hicte I 4 Tt g am. 41
caube@, Ve 8. 7@ Akt AiMper at ure, poured into water and

e)gtcrag ?)t 'F-?4-YB#Ilr}oromethoxy)phenyl]-2-(3-propylphenyl)ethane-1 ,2-dione.

Using essentially the same procedure described in Example 1, step b, and
employing 1:{[4-(diﬂuoromethoxy)phenyl]ethynyl}-B-propylbenzehe, the dione product
was obtained. This product was purified on silica gel (ISCO) using hexanes/EtOAc
30/1 as the eluting solvents to give 1-[4-(difluoromethoxy)phenyl]-2-(3-propylphenyl)-
ethane-1,2-dione a yellow oil (82 % yield), MS m/e (M-H)* 317; "H NMR (400 MHz,
DMSOdg) 80.85 (t, J = 7.32 Hz, 3H), 1.57 (m, 2H), 2.6 (t, J=7.32 Hz, 2H), 7.35(d, J
= 8.78 Hz, 2H), 7.4-7.5 (m, 3H), 7.65-7.7 (m, 2H), 7.95(d, J = 8.78 Hz, 2H).

Step g) 2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyi-5-(3-propylphenyl)-3,5-
dihydro-4H-imidazol-4-one

Using essentially the same procedure described in Example 1, step ¢ and
employing 1-[4-(difluoromethoxy)phenyl]-2-(3-propylphenyl)ethane-1,2-dione, the
hydantoin product was obtained. This product was purified on silica gel (ISCO) using
hexanes/MeOH 20/1 as the eluting solvents to give 2-amino-5-[4-(difluoromethoxy)-
phenyl]-3-methyl-5-(3-propylphenyl)-3,5-dihydro-4 H-imidazol-4-one as a white solid
(91% yield), MS m/e (M+H)* 374; "H NMR (400 MHz, DMSOds) 50.85 (t, J = 7.2 Hz,
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ethyl ether. The organic extracts were dried over

MySO4. Evaporation and purification on silica gel
wOh8COss118i ng hexanes/ Et CAc (100/1) as the el uPCm®S2006/036985

sol vent, gave

1- (di fl uor onet hoxy) - 4- (phenyl et hynyl ) benzene as a

clear oil (3.45 g, 76 %yield). Ms me Mt 244; 1H NWR

éﬁ? 1%?&8’@@9%@?% Hgg)gf(?@%( §?6 (s, 2%15')7780 Zgz ﬁ% +H2 1h),

&6 (B)J = 8.4 Hz, 2H), 7.1-7.3 (m, 4H), 7.4 (d, J = 8.54 Hz, 2H).
%33 ﬁﬂndg O;&I%ﬂ?(i E‘iﬂ(&.ﬂﬂS%éth%x%ﬁQXbﬁ‘sﬂﬁQﬁ\yi5%3 di one
1p(@pyﬂp|mwm5kcbhyqro44u phigiagoled-ona JA) et t55) 2-ARIBSS5 §4-

i BatiiemeRppa bl sedil-s 38 wpSphibleint-s ¥hyare-attimidazol-
bnailmé[&jgn: Hlol ;e%]dl chl oropal ladium (11) (1.16, 0.3 @)
S0 1 rednarachime by oot e RO St megpy-o-3-
r pmpylpeaﬁﬁy-aﬁemIeydrq»é!:dmenﬁaznl&@omatms saparatdtbyastirad wit h

e o

Eo RSB SR LSRR bRV S R P iy 2o aElg ot in co2
l{$’| Oﬁ)goaln)eara:rlaellﬁta@!me as8hehokis phaee)db produge dlod nergnagtioneers:
( 8‘%]??’325?2%?%‘83!%‘%%%9?‘?*-“2’-‘388 et st Griryipbend)-3>-
Cldg@droedfﬂv’—irﬁﬂa%-égonég MBZWQIQMGM)ZBYNBHMMRWOQW? DMIMR) 60.85
Sl 9 =7 btz oy | daredpi By 2 P 2,50y 1B prg AP . =

ZH)Z HZ,. 198, 1.06 (d, /= 8.4M8z, BH),.2H) -7. e, ptH)) 7.4 (d, J = 8.54 Hz, 2H); [a]s =

+I§g1é8 %([ﬁwggﬁ)l urﬁ{ onet hoxy) phenyl ] - 3- et hyl - 5- pheny

dazol -4-one Into a m xture of
1{$]45S)sllz-falt'rum-e#'[m(dhmqrbrpbmnxy)bhéhmkmmystlﬁ't-ﬁammbylphenyl) -3,5-

S ot e TR 2 A D G  o s
(& 5—97 2 68, SHYMRI4) (m 249y 2&55(‘3* 2H) @N9D(s, BRI @B (ré.2H)07.0 (d, J =

eI s SR N R N - IO

unzR6 (¥ &c1wm RedH)he resi due was taken in water and
extracted with Et OAc. The organic extracts were dried
over MgSO4. Evaporation and purification

EXAMPLE 5
Preparation of (5R)-2-amino-5-(3-butylphenyl)-5-[4-(difluoromethoxy)phenyil]-3-
methyl-3,5-dihydro-4H-imidazol-4-one [A] and (5S)-2-amino-5-(3-butylphenyl)-5-
[4-(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one [B]
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on silica gel (1SCO using MeOH Et OAc (1/20) as the

el uti ng sol vent gave 2-am no- 5- .
wp2e(7di3g27uor onet hoxy) phenyl ] - 3- et hyl - 5- pheny| PBTASRI0bY36985
dro-4f/-im dazol -4-one as a white solid (3.65 g, 94 %
yield). M\s me (MtH) + 332; 1H NVMR (400 MHz1l DMSQU6)
.62.93 (S13H), 6.61 (brs, 2H), 7.1 (d, J = 8.54 Hz,

2H), 7 15 7 31 (m 4H), 7.38 pm 2H) 7.42 (d, J =

8. 54 ’ St %NpéMe ~ Prl \/H\V/“gj@/
A I il sgor ot h eq?ﬁfﬁe_g_ne
EJhe)r%/I - di AP 4% mi-dhzoNA4- one HA] and

(5R) - 2- Am no- 5-[ 4- (d| f 1 uor onet hoxy) phenyl ] -
3-met hyl - 5- phenyl - 3, 5-di hydro-4//-im dazol -4-one [B] A
racem c mxture of

2- api [ 4- d| fI uoro §1CE|IF23 met hyI
cthF’éi diclyop ¢ omat ogr a t echanqmlgPF(thcmlal cel OCHF?

Ccm  using 15% et hanol in 85%WH¥kane and di et hyl am de
as the nobile phase) to produce the two enantioners as
white solids; [A]

(5S)-2-am noy5-[ 4-(di fl uoronmet hoxy) phenyl

phenyl - 3, 5- di darpy 43{}5
332 AR (¢ T !
4H) DMEO38 (m 2H).~7. mz (d J = doxane%H 2H) OCHF,

+20 (C = 1% in MeOH), and[B]

(5R) - 2-am no-5-[4- (di fl uor onet hoxy) phenyl ] - 3- net hyl -
phenyl - 3, 5-di hydro-4/-/- im dazol -4-one, M5 nie (MH)
+ 332; 1H NWVR (400 M, DMBOd 6) .82.93 .8 3,BI)13 6. 61

(brs, 2H), 7.1 (o N54 Hz, 2H),\J.15-

4H) ,Chial Sgparetiep 2 1) A0d2 J - 8.54 | 4=0q] 25 =
-22°(C = 1% 1 n MO E 2 Prepar ]

(5R) - 2-am no-5-(3-b p deie,r 4- (di \ éM%ﬁp
henvn- 3-net hyl - 3, 5-di hvdro 4i cf-im dazol -4-one Chir

Separ at'i on [A] [B]

Step a) 3-Bromo-N-methoxy-N-methylbenzamide

A mixture of N-methoxymethanamine hydrochloride (22.1 g, 228.5 mmol),
diisopropyl ethyl amine (63.5 mL, 365.6 mmol) and CH,Cl, was treated dropwise with
3-bromobenzoyl chloride (15 g, 68.5 mmol) in CH,Cl., stirred at room temperature for
30 minutes, and concentrated under vacuum. The resultant residue was dispersed in
water and extracted with ethyl ether. The organic extracts were combined, dried over
MgSO; and concentrated in vacuo. The resultant residue was purified on silica gel
(Biotage) using hexanes/EtOAc (2/1) as the eluting solvents to give 3-bromo-N-
methoxy-N-methylbenzamide as a tan solid (15.1 g, 90 % yield).
Step b) 1-(3-Bromophenyl)butan-1-one

A cold (0 °C) solution of 3-bromo-N-methoxy-N-methylbenzamide (3 g, 12.3
mmol) in THF was treated with propylmagnesium bromide (6.15 mL, 12.3 mmol),
stirred at room temperature for 1 hour, quenched with aqueous NH,Cl, acidified with
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Usi ng essentially the sane procedure described in
Exanpl e 1, steps a-d, and enpl oyi ng
wao-2007038278- et hynyl benzene in step a, the racenPCT/US2006/036985
m xture of 2-am no-5-(3-
bromophenyl’) - 5-[ 4- (di f1 uor omet hoxy) phenyl | - 3- et hyl - 3,
5-di hydr o- 4H i m dazol - 4- one was obt ai ned and separ at ed

bYHéN2N§Ia|n& Qit%@éoqgﬁ@&lﬂyl dtR&Gh Eh/? E@ﬁg%xgﬁ{:ﬁtg Wer&ombined, dried

2x25cm “usi ng 5% et hanol 1 n 959 ne ¢
di @@hMQ&%r‘P@ &eneandraiashinder pacase). Pwifightian aftilee tasultant residue on

er@lg? lotagg Ll'gr% K%@%Eﬁzﬁc @H) 'gggé égﬂ}d\%—%\renﬁs gave 1-(3-

8. ermH@heerputav-11®e7asa@ta(nﬁth@1977@ byields (m  4H),
7. %%f(é%méromols?o%tﬂ% e [a]25 = -4 (C=1%in

Prieparati on of
( 5f ?) - 2A mixtuie-ab-1¢(3-Hsero pphenyh) buten-d pinen(i} 10) g, 3.4 whmol) and diglyme (10

( %LW&@@%’(Q@ fﬁl}f@ﬂg@@%ﬂe g’l ﬂ%éh)ﬂl n‘g‘gogl)én Pé/cid%tOTO(bHU 3} gﬁa%ated

ne arati
p r\wﬂg'GQHeU d8<x: 22 o), stiFrd ap1 &0 °p fos 6épgr8acrcble®mjroom

e n@}n Hﬁgre 3[%&]?&5@ \%gﬂep Qh& e%trctgg_lzy W BRpARRS. The organic extracts

race
br\iﬂi’f@-ﬁ@mbm@@r disideaver M®Q4@Qm0ﬁbwmtblﬂﬂﬂ§ky9mymnf®atlon of

h@)‘ésuﬁaﬁ’r rddi E%éj&?ﬁ"ﬂ a éel ( %(%Hat%s% I'fé)%ﬂgst é‘égﬁ\e%tmg%%ﬂ/ent gave

sSeparate
( dwbmp%&buwenmrm@@la deai oiL@. 81199 wo}’&e/teﬂrﬁnol in 85%

t ho Pﬁ’?ﬁ?éﬁ?@@&%ﬁﬁmwdewm@ﬁﬁ% (400
ggsengglyglae game pr)cedareraesehbpesl in Zqpmpie 1, step a, and

J emﬁ }_gﬁg Eﬁéyrozrébll:a bu%ﬂe?héénégg}& m(d@/g%ﬁp%t@x)%e@nwbénéne the

prrg}gaylgthyayi @fzene product was obtained. This product was purified on silica gel

h
( 5(43’%?%8 )@Igﬁag %eﬁaﬁe@lit@'Ag'SﬁW{j?%%%&%%b%g?gi{@ j§8%t1 thyﬁs {i4-

ar(glﬂ(lgrg)“neghqaq,ﬁpﬁgnﬂle,tlwnyl}benzene as a colorless oil (0.56 g, 28% yield), MS
( C#gflelhmdrdgﬁgﬂhfmrﬁ’gfb'@%? DmEBUNE0:8¥ ¢,37 L7 ABHABENY 25 @n, 2H),
1.55 (m, 2H), 2.56 (t, J = 7.56 Hz, 2H), 7.2 (m, 3H), 7.35-7.45 (m, 4H), 7.58 (d, J =
8.79 Hz, 2H).
Step e) 1-(3-Butylphenyl)-2-[4-(difluoromethoxy)phenyl]ethane-1,2-dione.
Using essentially the same procedure described in Example 1, step b, and
employing 1-butyl-3-{[4-(difluoromethoxy)phenyllethynyl}benzene, The dione product
was obtained. This product was purified on silica gel (ISCO) using hexanes/EtOAc
30/1 as the eluting solvents to yield 1-(3-butylphenyl)-2-[4-(difluocromethoxy)phenyl]-
ethane-1,2-dione as a yellow oil (0.39 g, 92% vyield), MS m/e (M+H)* 331; "H NMR
(400 MHz, DMSOds) 50.84 (t, J = 7.32 Hz, 3H), 1.26 (m, 2H), 1.51 (m, 2H), 2.63 (t, J
=7.56 Hz, 2H), 7.35 (d, J = 8.78 Hz, 2H), 7.4-7.5 (m, 3H), 7.65-7.7 (m, 2H), 7.95 (d,
J=8.78 Hz, 2H).
Step f) 2-Amino-5-(3-butylphenyl)-5-[4-(difluoromethoxy)phenyl]- 3-methy| -3,5-
dihydro-4H-imidazol-4-one.
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4-one FBIChiral Separation [A] [B] Step a)

wo 280403854 hynyl phenyl') - 1, 3- di oxol ane A m Xt ur e pei/us2006/036985

et hynyl (trimethyl)silane (36 g, 367 nmol),

© 2= 3-"birottoieryl ) - 1, 3-di oxol ane (78 g, 342 mmol),

N, N- di met hyl f ormami de (400 nL), and triethylamne (1.1
8 1 nm, mmol) was bubbl ed wi th anhydrous argon for 5

m nut QSsin aé dl@%ﬁﬁﬁl VHB% Eairtﬁ?fé%dh dciqéé@n%e%‘ I%‘ﬂsxgmppé P8tep ¢, and

;ﬁi‘l‘ﬂ"‘é&d”gu ir((B-Pytylohenyly2-14-fdi rmﬂhpxy)sln¢nvi emaa@-meduo@ the
f | -
rﬂlﬁgﬁ’tog\ﬂégB%(ctﬁ\%gtog%Iﬂe@ mrbﬁﬂa%{] Mlﬁ% Bﬁgﬁlangéms‘bO) using

SRPAGMeONePH asdhpiehding S@lwera,ia tovield 2ysD9- faf&dbutylphenyl) 5- [4-

IPISTE AR SARr gt e v

awe dMyd)'136%; &1 NMR6(309 MHS OMBDHY) 50Ba«t, ye4 71.8vHaj 8H), 1.25 (m

299, S48 058 (O 200 ) 0 ORELE0(B0R T, v
s7t1 tch ddF 478 Haoh), érﬂﬁe? a2 (me4l‘ﬂ)or7 41@, 7 gorsude@H)Nt o

551 P99 EXIAEES BB 5B B Bheryt sporns-
|3r\5-dtiwdoo—&ﬂeinddsqu+4+mé IAl a@d\(&ﬁﬂﬁ@ﬂﬂb@(@#bpﬂy@ﬁn}ﬂ)ﬁ-m-

| e

(it SoRL AR el BB Rais o443 8hga Bl thane
4. 15 (AsracgiHjc migiure pE2-amif)o-5-13-B6tylphdbyl)- ﬁq[4—<kj1ﬂuor<3hetpob))-
P i o SRR ATEL AP SRS et
@émat@@rapmmteﬁmqm K:rmalcst @9, (h46>dﬁdmen$lhg)§20%gathanol in CO, (100
B0 SRR b frofl 8L 20BN e g grppomers
M]déﬁa:{z a)vaéo-étiﬁahuh’ém\enYlDr155{41§¢‘lﬁmromemwpbem)ﬂ]r?emeﬁwl 3,5-
rHyHFoamQ%.Id(ako‘ﬁo%r%&Mé‘ﬁv/é‘g\%ﬂ@e?%gt‘%ﬁ’ oGP Bumsode) 50.52

atin vents

(tdi/= 1182 beedtiotyZhme2ty)l 1| @bHyngH), Eadninh,)2H), 2.93 &, G| @eeebrs
il ﬁmﬁk 4,8*8’7%'Hz( @ﬂg@ @5%5%‘7&2)@“@#’76% W b@@)ﬁ%& @, J=
8.78 Hz, 2H); [a]zs = +25 (C = 1% in MeOH); and

[B] (6S)-2-amino-5-(3-butylphenyl)-5- [4-(d|ﬂuoromethoxy)phenyl]-B—methyl-S,5-
dihydro-4H-imidazol-4-one; MS m/e (M+H)* 388, 'H NMR (400 MHz, DMSOds) 50.82
(t, J=7.32 Hz, 3H), 1.25 (m 2H), 1.45 (m, 2H), 2.48 (m, 2H), 2.93 (s, 3H), 6.6 (brs,
2H), 7.0 (d, J=7.44 Hz, 1H), 7.1 (d, J = 8.78 Hz, 2H), 7.12-7.32 (m, 4H), 7.4 (d, J =
8.78 Hz, 2H); [a].s = -28.8 (C = 1% in MeOH).

EXAMPLES 6-10
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-
substituted-phenyl}-3,5-dihydro-4H-imidazol-4-one Compounds

Using essentially the same procedure described in Example 5, steps d-f, and
employing the appropriate 1-bromo-3-alkylbenzene and 1-(difluoromethoxy-4-
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1H, 7.1-7.3 (m 3H), 7.4 (m 2H), 7.5-7.6 (m 4H).
Step ¢)
wGe20q703¢Di f | uor onet hoxy) phenyl ] et hynyl } benzal debyas2006/036985

Into a m xture of

2~(3-{[4-(difluoronethoxy)phenyl]ethynyl}phenyl)-1, 3-

di oxolane, (1.0 g, 3.1 mol) and THF (5 m ) was added
h ﬁﬁb%nz]eng%e %Hﬁoﬂh&@ éH'o@vnV\?e? \EWeFJ %?l‘%d raﬂg Bentified by

e ure for ours oure Into water an

e xiNMRR aed nwssispEctGA@neWmﬂ ether 1/1. The organic

extracts were dried over MgSO4. Evaporati on and

purification on silica gel (1SCO using hexanes/Et OAc

( Exainpes 61 ReAming-5-y-(diflhoromethguydyhenyl]-3-methyl-5-(3-

ap}%hﬁrléﬁé:{ |“§’§§H§%&18X&’%EH@Q¥&L%E¥ ”?\’/'S} ﬁfgzﬁ‘/L dg%delﬁls

NVR (400 Mz, DMSCQdE)N . 53. 19N 4. 4n] 4FD 5.72 (s,
1H), 7.1-7.3 (m 4H), (7. NH) 7.9 (m 2H),
8.03 (s, 1H), 9.99 (s,
LT-[(1)-(3-{[4- (D f

| uor onet hoxy) phenyl ] et hy et hyl ene] - 4-

nmet hyl benzenesul f onohydr a A

3-{[4- (dlfluoronethoxy)phenyl]ethynyl}benzaldehyde

(3.69 g, 13.57 mmol ), 4-nethyl benzenesul f onohydrazi de

( %nsgnﬂe gMﬁ-u)@ 4U§0‘|H) NRIRY4E6b (A DMsd:) ss (f 9 @é@ﬁzfm) 1.22 (m

m nut es cooled to roomte)néperature pour ed i nt

wéHe\_xﬂ 4Hm, @kbr248 ea, 24k B-98tHhydH)e® Bdbrs, Ik 7t (jiadu—c7 08 Hz, 1H),
extf RCUS 366 FZCaTP 7ROt &5 | nedmavsm NOPO% gz, 2H).
concentrated I n vacuo. The resul tant resi due was

purified on silica gel (Biotage) using hexanes/Et OAc

( Exhinpie 71 REARINE-5114-(GALYRIMSthbR ﬁb‘h\éﬁyll]-3 -methyl-5-[3-(2-
(dlfluoronethoxy¥p enyl ] et hynyl } phenyl

)r'i‘lfttkyllbé'ﬂé]Wnﬁﬂt%@'ﬂﬂ”é’ﬁi%ﬁé’s'm'ﬂﬁﬂiﬁy@?%z| de as a tan
solid (5.4 g, 90%yield), M5 me (M-H) +441; 1H NWR
(400 Mz, DwvBQd6) 52,32 (8,N3H) E#,2 (d, J = 8.66 Hz,
2H), 7.3-7.6 (m 8H) 7,72 Cﬁ—NJ = 8.3 Hz, 2H), 7.88
(s 1H), 11.54 (s, 1H)] Sten e
1-{[4- (D fl uoromet hoxy)y

K

DHER)
‘ OCHF,

MS m/e (M+H)* 402; 'H NMR (400 MHz, DMSOds) 50.7 (d, J = 6.58 Hz, 3H), 0.78 (t,
J =7.45 Hz, 3H), 1.05 (m, 1H), 1.24 (m, 1H), 1.48(m, 1H), 2.23 (m, 1H), 2.51 (m,
2H), 2.93 (s, 3H), 6.61 (brs, 2H), 7.0 (d, J = 7.07 Hz, 1H), 7.1 (d, J = 8.54 Hz, 2H),
7.12-7.32 (m, 4H), 7.4 (d, J = 8.54 Hz, 2H).

yayl } - 3- propyl benzene

Example 8: 2-Amino-5-(3-but-3-en-1-ylphenyl)-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one
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A m xture of _
wo 2b67/038471) - (3-{[ 4- (di f 1 uor omet hoxy) phenyl ] et hya¥lds2006/036985

phenyl ) net hyl ene] - 4- net hyl benzenesul f onohydr azi de
(0.67 nmg, 1.52 mmol ) in THF was treated with triethyl
borane (1 .0 Min THF, 1.52 nL, 1.52 mol ), stirred
for 2 mnutes, treated with NaOH (2.5 N, 0.61 niL, 1.52

e 0
(02 e (V36 Rk AP SRSORE) 3702 LRC . aisgm. 2, 2.08
EsOAd), 41hen, ctahiBdme tH), &0 GorsyeHy, T.ortivi BEY,7. Bri26dnQuBl, 7.4 (d,
h/gS%ga,q?I ncentrated in vacuo. The resultant residue
ie

was puri “on silica gel (1SCO using hexanes/ Et OAc
(50/1) as the eluting solvents to give

1 =l f 4 Wor-onet ho henyl 1ethynyl } - 3-propyl benzene
s Exaiplel: 2 AR B R RSP e T A Chr
2R udrematiro Xy eite iz 3 -nived® 5- ot dB6-4H-imidazol4-3Re Hz,
3H), 1.57 (m 2H), 2.6 (t, J =7.32 Hz, 2H), 7.2 (m
3H), 7.35-7.45 (m 4H), 7,58 (dJ) = 8.79 Hz, 2H).
Step f) 2 e
1-[ 4- (Di f | uor omet hoxy) phenyl J/-
-1 ,2-dione. Using esseqti vt bg_same procedure
descri bed in Exanpl®/1, 4§ , enpl oyi ng
1-{[ 4- (di fl uoromet hoxy) phegyl | etNuy b}:Hé propyl benzene
, the dione product was obtained. Thi's pfoduct was

d\dﬁitnp/eéwah"?@ﬁl ‘.wuwﬁmwmmmsmg SAe8a(me 2HEL 0BG (rB02H), 0.87
V
LR SRR RS s ity 4.0- 007 e

edthand-713 (. &illo R4 dyEFI8HT [B1,12H)82 % yiel d), MS mle
(MH+ 3 17; 1H NMR (400 MHz, DMSQd6) 50.85 (t, J =

7.32 Hzl 3H), 1.57 (m 2H), 2.6 (t, J = 7.32 Hz, 2H),
BExamplg 107 3-3g278mino-4-44| difldorpniethoxyiphdhlyl]-17methy -5 oxo-4,5-

( 2 N5 Die Step 9)
, 2‘%(11%1-’%-7?%%3% ﬂ’{}g'ﬂ%’,@ﬁ?ﬁ%%ﬁ%ﬂ% ] - 3- met hyl - 5- (3- pr
> opyl phenyl)-3,5- di hydro-4W m dazol - 4- one Usi ng
essentially the same procelee debBeribed in Exanple 1,
step ¢ and enpl oyi ng 7N
1-[4-(difl uoronet hoa
-1 ,2-dione, the

5‘3 propyl phenyl ) et hane

MS m/e (M-H)* 383; "H NMR (400 MHz, DMSOds) 52.7 (m, 2H), 2.8 (m, 2H), 2.93 (s,
3H), 6.62 (brs, 2H), 7.05 (d, J = 8.86 Hz, 2H), 7.15 (m, 2H), 7.21 (t, J = 7.45 Hz, 1H),
) 7.3(m, 2H), 7.43 (d, J = 8.66 Hz, 2H).

EXAMPLE 11
Preparation of (5R)-2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-
4-en-1-yIphenyl)-3,5-dihydro-4H-imidazol-4-one [A] and (5S)-2-Amino-5-[4-
(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-4-en-1 ~-ylphenyl)-3,5-dihydro-4H-
imidazol-4-one [B]
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hydantoi n product was obtained. This product was

Wg;g(lt L}leedho?. sili cia gel (1SCO wusing hexanes/ MeCH 20/ 1

7espeliuti ng sol vents to give PCT/US200

2-am no-5-[4- (di fl uoromet hoxy) - AR
phenyl ] - 3-met hyl - 5- (3- propyl phenyl ) - 3, 5-di hydr o-4/ -/ -
m dazol -4-one as a white solid (91%yield), Ms me
(M+rH) + 374; 1H NMR (400 MHz, DMSQd6) dq.85 (t, J = 7.2
l—IE,BI—I),2 1.?4 (Tm 2H) , 245(m 2H) 2.93 (s, 3H), 6.6
(brs, 2H), "MaO™F, J = 7.2 Hz,Q1H), I;r.06 Ge,ne] = 8.4

W/QED 7—1———7——3—6m—>4l-|) AN = 8. WKOH, dlgymeH)

(5R) 2- Amno- -(d|f|uoronethoxy)phenyl]-B-neth | -
(3- propyl phényl )- 3, 5-di hydro-@tf-ini dazol - 4- {
and (5S)-2- Am no-5-[4- ¢ Q ’ one A

(di f | uor onet hoxy) ph

- gethyl (3-propyl henyl) 3

tone JB] T

: Hrm dazol - y
of J _ PdCIy(PPhg) Cul, @
2-am no-5-T4- (di f | vorsgNeRNfoxy) phenyl ] - 3- met hyl - 5- ( 3-

propyl phenyl ) -3, 5-di hydro-4/-/-i m dazol - 4- one was
separated by chiral chromat ography t echni quq:‘N
(Chiral ce»QJ, 0.46x1 Gcm using 20% et hanol 2
(100 bar) and di et hyl apigeC@¥2t he ﬁtﬁbl | e hase«l

prodll{ g e two_endnt ilQmers: [ Aln NHMe
ﬁ_&%%&:’ng djf f | Gor onet ]- =®
(SDW@pyI pheny , 59 di hydr o- 45545 &wol 4-one, M5 OCHR2

me (MH) + 374: 1H NVR (400 MHz, DMBOd 6) dq.85 (t, J

= 7.2 Hz, 3H), 1.44 (m2H), 2.45 (m 2 2935
3H), 6.6 (brs .0 (d, J _7( H) 66 (d,
J =84 H, 2 m 4H), 4(“!3 JNC3854HZ
2H); la]25 = +278 n MeOH); anpd |

( 55 SREI- 5- [ 4- met hoxy) pheny

(3-propyl phenyl) -3 ro-4Himd

(MrH) + 374; 1H NVRA 400 FH20cHRYSOd 6)

7.2 Hz, 3H), 1.44 (m2H), 2.45 (m 2H),

6.6 (brs, 2H), 7.0 (d, (A} = 7.2 Hz, 1H),

8.4 Hz, 2H), 7.1-7.3 (m 4H), 7.4 (d, J

2H); 1a]26 = -26.6 (C = 1%in MOH).

Step a) 1 -(3-Bromophenyl)pent-4-en-1 -one.

A mixture of magnesium (0.48 g, 20.29 mmol) in THF was treated dropwise
with (bromomethyl)cyclopropane (2.49 g, 18.45 mmol) in THF, heated at reflux
temperature for 1 hour, poured into a cold (0 °C) mixture of 3-bromo-N-methoxy-N-
methylbenzamide (2.5 g, 10.24 mmol) and THF, allowed to come to room
temperature, stirred for 10 min, quenched with aqueous NH,Cl-and extracted with
ethyl ether. The organic extracts were combined, dried over MgSO, and
concentrated in vacuo. Purification of the resultant residue on silica gel (ISCO) using
hexanes/EtOAc 10/1 as the eluting solvents gave a clear oil (2.4 g, 54 % yield), MS
m/e (M-H)* 239; "H NMR (400 MHz, DMSOdg) §2.3 (m, 2H), 3.1 (t, J =7.19 Hz, 2H),
5.02 (m, 2H), 5.8 (m, 1H), 7.47 (t, J=7.93 Hz, 2H), 7.77 (dd, J = 7.08, 2.2 Hz), 7.94
(dd, J=7.81, 1.58 Hz), 8.04 (t, J = 1.83 Hz, 1H).
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EXAMPLE 5 Preparation of

(5/7?)-2-am no-5-(3-butyl phenyl)-5-r4-(difl uoronethoxy)
wohermoasz31 net hyl - 3, 5- di hydr o- 4H- i m dazol - 4- oneCTA2@6d36985

(5S) - 2- am no- 5- ( 3- but yl phenvp- 5-

r4-(difl uoronet hoxy)phenvn- 3-net hyl -3, 5-di hydro-4tf-im

i dazol -4-one rBlChiral Separation [A] [B] Step a)

LR S AR AN RIS A 45 Bl on-
m*ygpl)en)d) 3§@phml-4l-éimydlazalm-oae( 63.5 m _, 365.6 nmol)
Ci—lﬁ% Z
2& ori %ﬁé@ssen @@%@5 garg%?)Pocr?a s§rlbec{J P%F‘Ié %tg Bréoe(ﬁ%d-f and
t eamm@oyamgj f QB-fommmenylrpﬂnéé senatrdne and emdanMred\etmdye)M-
Aot SO SRS ERALE il R BB on -
\/ve/npmeo;almdmfr-]eldydrdMll-bmmzer 4%S@ot&amﬁed dVISem}'br(Mthlw’ 400, "H NMR

o 2w DA PAE i et (b (R 1 8D g o

SAHERTS (inp119), 66 Gr)ReINOA-L08 (m, 3H), 7.1-7.3 (m, 4H), 7.4 (d, J = 8.67 Hz,
tl_Boxy- L/ - met hyl benzam de as a tan solid (15.1 g, 90

g}?y eld). Step b) 1-(3-Bronophenyl)butan-1-one A cold

( (Steﬁl)c) (SBR)bﬂ-Anﬂn@-fS R-(bﬁmﬁﬁomethoxy)phenyl]-3-methyl 5-(3-pent-4-en-1-

e Lo O AE TS A g e B2 o - T

1:(dBImh)athcs@)phe@@l]a-mbﬂﬁmst(emmﬁatw-e yﬂ;ﬂienyl)lfmsl-ﬂahydroAH-
guen ?I EBﬁdqueous NHACI, acidified withHC (2N)
a8 gccf"ee th ethyl et her The organic extracts

wer e coXkEcemit mikture df Daeti nd@@@dnﬂlﬁﬂonﬂéﬂhﬁﬁﬁblﬁ@iyﬁ&-rﬂ@ﬂﬁf—&
AT S T
elteuhnithes(ﬁ:Ih\ralpalsA@aOGGQZE(c&r using nMoph ethythd| it bYs-hbxame and
AR e s H B B S
1{ABGER)-@ropiheSyK)(Hiflterombthong) phényd]- @-me4h}4-5F('B7€ﬂe)1t-a-@d-1 -ylphenyl)-
dio0 ¥E oot imidazol-4-one, MS m/e (M+H)" 400, *H NMR (400 MHz, DMSOds)
8621.6 (m, 2H), 1.9 (m, 2H), 2.5 (m, 1H), 2.93 (s, 3H), 4.9 (m, 2H), 5.78 (m, 1H), 6.6
(brs, 2H), 7-7.08 (m, 3H), 7.1-7.3 (m, 4H), 7.4 (d, J = 8.67 Hz, 2H); [als = +23 (C =
1% in MeOH); and
[B] (5S)-2-amino-5-{4-(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-4-en-1-ylphenyl)-
3,5-dihydro-4H-imidazol-4-one, MS m/e (M+H)" 400, H NMR (400 MHz, DMSOds)
$21.6 (m, 2H), 1.9 (m, 2H), 2.5 (m, 1H), 2.93 (s, 3H), 4.9 (m, 2H), 5.78 (m, 1H), 6.6
(brs, 2H), 7-7.08 (m, 3H), 7.1-7.3 (m, 4H), 7.4 (d, J = 8.67 Hz, 2H); [a]ss = -19 (C =
1% in MeOH).

EXAMPLE 12
Preparation of N-(3-{(4R)-2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-
ox0-4,5-dihydro-1H-imidazol-4-yl}phenyl)-2-methoxyacetamide [A] and N-(3-
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m _) was treated with hydrazine ( 1.49 g, 44 mol),
stirred at 100 OC for 2h, treated wwth KOH ( 1 .23 g ,
wa200mm$)71 stirred at 150 OC for 6 hours, cool edTiS2006/036985
roomtenperature, poured into water and extracted with
ethyl ether. The organic extracts were conbi ned, dried
over MgSO4 and concentrated under vacuum Purification

sk irdanot Lt R R (4. 5 8/5hro-111-

igASIY- henTthexyasetantidedB] oi | (0.81 g, 86 %
yle . Step

1-Butyl -3-{[4-(di fl uoronet hoxy) phenyl ] et hynyl } benzene

Usi ng essentially the sane pri@edure described in
EXALD e > st a RIGRPRp| Oy i OCHFZ
1-br - 3-+but

1-(di uororret ox ) é‘ﬁhynyl benzene, the

phenyl et hynyl b®n¥ene product was obtai ned. This
product was purified on silica gel (Biotage) using
hexanes/ Et QAB:c50/ 1 as the eluting solvents to give

1- bt ylo- 3- { [ 4- 0 fluor onet hoxy) phenyl ] et hynyl } benzene

saia_col_%ril ess g;}rﬁ“ % vyi el d)ﬁ%ﬂi‘%ﬁ%ﬂg 300;

1HEMVRH{CA00 MHz, D OtHF,J =MgB0L Geefope, HQH) |

1.25 (m 2H), 1.55 H, 2.56 (t, J = 7.56 Hz, 2H),

7.2 (m 3H), 7.35-7.45 (m 4H) 758(d J = 8.79 Hz,

2H). Step e)

1- (3-Butyl phenyl)-2-[4-(difluoronet hoxy) enyky eii\lﬁbbne-

1 ,2-dione. USI ng, es QcaFd y trﬁwsame pr duge 'y,

descpcbed i § Exanpl -@ st ep_k,N"anevenpl qyMNg
T-butyTo3f |f ot onmet hoxyjoeheryT ] et hyn @u@

The di one 9roduct fRas obt ai nedoxa®hEQH pr oduct Was OCHF;

purified on silica gel (1SCO using hexanes/Et OAc 30/1

as the eluting solvents to yield

1- (3- but yl phegt) - 2424 (@I_’fl uor onet Ao y)gHﬁN y| $Hs

250

et hane-1 , 2-di onle jow oil (0.

N@hlmsgpa(awhH) + 33 1 (400 MHz, 84
(t—F—=+3 m 2H) + 1751 2 2.63
(t, J = 7 56 HZ 2 = 8.78 2H)Y" "OCHF,

7.4-7.5 (m 3H). ey Cl%H) 7.95 (d.
[A] [B]

Step a) 3-{[4-(difluoromethoxy)phenyl]ethynyl}aniline.

Using essentially the same procedure described in Example 1, step a, and
employing 3-ethynylaniline and 1-(difluoromethoxy)-4-iodobenzene, the
phenylethynylaniline product was obtained. This product was purified on silica gel
(ISCO) using EtOAc/hexanes 1/3 as the eluting solvents to give 3-{[4-(difluoro-
methoxy)phenyllethynyl}aniline as a yellow solid (95% yield), MS m/e (M+H)* 260; H
NMR (400 MHz, DMSOQds) 55.26 (brs, 2H), 6.6 dd(, J = 8.17, 2.31 Hz, 1H), 6.67 (dd,
7.44,2.43 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H), 7.05 (t, J = 7.81 Hz, 1H), 7.43 (d, J =6.1
Hz, 2H), 8.55 (d, J = 6.1 Hz, 2H). ‘

Step b) N-(3-{[4-(Difluoromethoxy)phenyi]ethynyl}phenyl)-2-methoxyacetamide
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J =8.78 Hz, 2H). Step f)

2- Am no- 5- ( 3- but yl phenyl )-5-[4-(di fl uor onet hoxy) phenyl
w-280708821y1 - 3, 5- di hydro-4H-i mi dazol - 4- one. Usi RQT/US2006/036985

essentially the sanme procedure described in Exanple 1,

step ¢, and enpl oyi ng

1- (3-butyl phenyl)-2-[4-(difluoronethoxy)phenyl ] et hane-

L o3 R GRS SN B PR BRUSBI Ay e 1 o

pr oduct was
Etmmlmm—tnaﬂwmnase {he5 eiludieBgnmeol) ineBitisClt way trebtdd dropwise with

( d| :%qw&%age lﬁbpowd% éﬁ I?S r#; lﬁéBé%mLaﬁhal‘owgd éo 8orﬂy ao M temrerafure,

aztitred fap2ehoass, @oumdtlmosrgdtercbndl\ditmtted gAhﬂnI-lbt@AB&ﬂjyl éﬂ-leNn/R The
0]

E%?%_rb%_g)gra s e%pbbfh ﬁééo; ?Me% msbza%gggopge %dl ingaguo.

( ihusificatidn,of thelre§ultand residliedoh dilca geHBiot@gd) (sihg Hexan&s/E&AC (1/1)

g'tzagé%g}lutir?g élo%\'/ent gave( o\ ~(3- {H) (dlfluorongeqhoxy)phenyl?e%hynw}plge'ﬂy]) 2-

( Fith@xyAnetamide-4s3a peltoyt sitid 1iy.25 9594 % Yidldj, IM&WH\EMIHH)()BBQ, H

, ‘é\@?ﬁk 72 h%h(s %ﬁﬁ#@ﬁd a0 ‘5\’@ {Qﬂﬁf Y35 5.088, T m?98) 76

(Cdmt BH)}WCQ‘(EUI%KY)-MT&H)'IQ 843(srmthI 3, 5-di hydro- 4Wi nni d

> S ro Rt tnifiys b GiisihpyDhpay laRelegeminbenyikgymethoxy-

phxestdntidd- et hyl - 3, 5- di hydr o- 4H i ni dazol - 4- one was

Lo argits SF b @é%z%@ﬁt R AN eSS

( lﬁ)éihb»@/aketamtﬂedﬂfﬁsfgllﬁmﬂ meohsaddieneybbD| HaHBas€d.11g0 1.23 mmol),

(S NiQ1D 55 2 B iR Se Wi M GAHP 35, AREOTYY. stimec

pl’aer'qdni ’ee&apm&thsé foB4 b-andifiltgidido -Thkffitrate dag allutéd with;waids and
Egg_'\(lé het%gr I(\%Rezé_éami Ng%écttwem@mlglqéagzd{i%ﬂtj ’oiaf)l\’/lgSQ,

2 08 cbsceriﬁ‘a‘)e,d ib vBcudorBuyrifizefjon of the (edultaht Feslduedorrgilicalddl ,

! ol onafp oA Lod o bl ety il

( 3@jluctomethory)phéeBA]laxoydqeheinlienylfa2-nbiH oty ddetamioeriskoye/ipw oil

heBYhly: 35 YRHON, Wis e (M+H)* 364; TH NMR (400 MHz, DMSOde) 53.32 (s,
3H), 3.96 (s, 2H), 7.34 (d, J = 8.91 Hz, 2H), 7.5-7.6 (m, 3H), 7.97 (d, J = 8.91 Hz,
2H), 8.05 (dd, J=7.81, 1.7 Hz, 1H), 8.27 (t, J = 1.7 Hz, 1H), 10.06 (s, 1H).
Step d) N-(3-{2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-0x0-4,5-
dihydro-1H-imidazol-4-yl}phenyl)-2-methoxyacetamide.

Using essentially the same procedure described in Example 1, step ¢, and
employing N-{3-[[4-(difluoromethoxy)phenyl](oxo)acetyl]phenyl}-2-methoxyacet-
amide, the hydantoin product is obtained. This product was purified on silica gel
(ISCO) using EtOAc/MeOH 10/1,as the eluting solvents to give N-(3-{2-amino-4-[4-
(difluoromethoxy)phenyl]-1-methyl-5-ox0-4,5-dihydro-1H-imidazol-4-yl}phenyl)-2-
methoxyacetamide as a white solid (0.15 g, 70% vield), MS m/e (M+H)* 419; "H NMR
(400 MHz, DMSQds) $2.93 (s, 3H), 3.30 (s, 3H), 3.90 (s, 2H), 6.61 (brs, 2H), 7.08 (m,
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di hydr o-4H i m dazol -4-one; M5 me (MtH)+ 388, 1H NWR

(400 MHz, DMBQd6) .50.82 (t, J = 7.32 Hz, 3H), 1.25 (m
wakho7/0ks4d (m 2H), 2.48 (m 2H), 2.93 (s, 3H)pPCc®U82006/036985
(brs, 2H), 7.0 (d, J = 7.44 Hz, 1H), 7.1 (d, J = 8.78

Hz, 2H), 7.12-7.32 (m 4H), 7.4 (d, J = 8.78 Hz, 2H);
[a]25 = -28.8 (C = 1%in MeOH). EXAWMPLES 6-10

Pr epar at i f _ _
B 01 & D P41 P SRS TR n T Ry 1 DT 03 )
§785& iyt ed- phenyl ) - 3, 5- di hydr o- 4f / - i mi dazol - 4- one
Conmpou | ng. essentj al: AR
st b eRHEARE U Rutiglelp BT AER Sy ir0 4
?ﬂ\?@i???%hﬁdé:dlﬂ@@lﬁh&l)l@hb&%ﬂ@etamjde
-(di tluoronet.hoxy-A4- enze i .

I Ay DN RSP SO v
EB?@-&,§&]ﬁ§dr6&H—i&ﬁ@z}bﬁ&gl}pt@mh}ﬁ-me’EBLoxyacetamide was separated by

h

|

2- Am no- 5- [ 4- (di f | )= 3¢ I
S s ) CLHRAETIEY RBCBeb 2ot Dl B
CibH ka0 3hd didtHYMmind 88 thd-npbiEMBEseblo predicezhe fwo gnantiomers
6.83 Hz, 3H), 1.22 (m4H), 1.44(m 2H), 2.48 (m 2H),
pasyditeSOlidgy) 6.6 (brs, 2H), 7.0 (d, J = 7.08 Hz, 1H),
TA]%N%%{(@?)—E-Zaﬁniﬁ&gtﬂ—,(d ifbhﬁrgméthbzy)@haﬂd](hfmemyj-?—ox_oﬁt,Q—g ihydro-1H-
= . e s + 1
sidarol g glE Y P PR BPU AR AT MSLg (M, 419, H MR (400 Mz
gmé()gﬂlab%%g)zmﬁmgks&(m: 8liobysl Y 4661 irelaZ b w?dmeskm 7.2

e + ; " - ) =
dmegH fﬂ%@) g:@.ﬁ%Hgfﬁa)J ‘71%%7(%- H?lﬁ%o@ﬁ@%@( r}}ﬂi), 1%131_(5’
11-I-§g[a = AAE)C A% meCkand. 23 (m 1H), 2.51 (m 2H),
i8) o e arnirsahiiromilioDplodity gt g e ghyoro 1+
gﬁhiﬂ#oﬁ-gl}&g&n -rgé'&ox@camnﬁm,&ns m/e (M+H)* 419; 'H NMR (400 MHz,
- Am no- 5-(3- but - 3-en- 1
VBB AS(5] ) 31901 Go7 OB A BRE R (§rog2), 7.08 (m, 34, 7.2
“@, yh -BabdliyglrergHbiy7assz@l J 4-700BINE TH)E7 68MHS)1H)388] (s,
1 K (405 MHz

s 198 (Mg, DRSBHy) 222 (m 2H, 2.58 (m 2K,

EXAMPLE 13
Preparation of 2-Amino-5-[4—(difIuorome.thoxy)phenvl]-3-methvl-5-[3-(4,4,4-

Lrifluorobutvl)phenvl]-3,5-dihvdro-4H-imidazoI-4-one
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s, 3H, 4.9 (m 2H), 5.8 (m 1H), 6.6 (brs, 2H), 7.8
Wozgm()s@ﬂ:g, 7.1-7.25 (m 4H), 7.4 (d, J = 8. 79ptgusZiubi3698s
Exanpl e 9:

" 2-Am no-5-[3-(cycl opropyl net hyl ) phenyl | - 5- [ 4- o
(di fl uor onet hoxy) phenyl ] - 3- net hyl - 3, 5- di hydro-4Hi m da
20l -4-one MS nMe (MtH) + 386; 1H NWVR (400 Mz, DWVsQd 6)

. 80. O8C(m 2H), 0.38,(m 2H), 0.87 (m 1H);r, 2.41 (d, J

6. 96 1meNOMg 93N( 3 Mgpa (st w4 (d,

3 8.6 T1Y7 MG?
Hz, 2 Ie 10

3-(3- ?)2 Am ngpa4 [ 4-( gdor ongt hoxyﬁaﬁ)henyl] 1-.nmet hyl -

- 0X0- 4, 5- o

di hydro 1Wi m dazol - 4- yl}phenyl)propansenltrlIe M5 nie
(M |—|) + 383; 1H NI\/R(4OOI\/H2 DivVSCd .52.7 (m 2H),
2.8 (m 2H), 2.93 6.62 (brs, 2H), 7.05 (d, J
=866I¢lg62|—l),871 72 t, J =7.45 Hz

5
3 e 7 ooy g &, 2H) Mgmﬁzo
11 Pr epar atio Pd(PhCN)ZCIz cul

(5/7?)-2-Am no-5-[4-(difluoromnet hoxy) phe

- (13- pent - d - S
4- en- 1-yl phenyl ) ~3, 5- di hydr o- 4Wi ni dazol - 4-0rfe [A] and
(5S) - 2- Ami no- 5-[ 4-

- 3- get hyl -
e]

di f 1 uor omgt%ioxy) phenyl ] - 3- et hyl - 5- (3- pent - 4- en- 1-yl p
genyl ) - 3, 5<di hydr o- 4 m dazol - 4-0 BLIA] [B] Step
a) 1-(3- nophenyeiy perd - 4- en- 1- oneq’ A m xture of
magnesi ug (0. 48 gm X was treated

bronnnethyl)cyclo < (2.49 g, 18.45
mrol ) in THF, ated at reflux tenp ure for 1 hour,
poured into a~0ld (O 0C) mixture of Sooﬁ%rm-

L/ - met hoxy- L/ - rmstlfhyl benzam de (2.5 g, 10.24 mmol) and

T N 8. et r act od w th
A solution of 3- bromobenzoyl chloride (20 g, 91.1 mmol) in CH,Cl, was added
dropwise to a cold (0 °C) solution of N, O-dlmethylhydroxylamme hydrochloride (33.6
' @, 319 mmol), diisopropylamine (98 mL, 551 mmol) in CH,Cl, over 1 hour. The
stirring continued at room temperature for 30 minutes then concentrated under
vacuo. The resultant residue was dispersed in water and extracted with ethyl ether.
The organic extracts were combined, dried over MgSQ, and concentrated in vacuo.
This residue was purified on silica gel (ISCO) using hexanes/EtOAc (4/1) as the
eluting solvent to give 3-bromo-N-methoxy-N-methylbenzamide as light yeliow solid
(20 g, 89 % yield). m/e (M+H)"244. "H NMR (400 MHZ, DMSO-dg) § ppm, 3.21 (s,
3H), 3.50 (s, 3H), 7.37 —7.39, (m, 1H), 7.53 — 7.55 (m, 1H), 7.64 - 7.66 (m, 1H), 7.67
—7.69 (m, 1H).
Step b) 1-(3-Bromo-phenyl)-4,4,4-trifluoro-butan-1-one.

A prepared solution of trifluoromethyl ethane-magnesium bromide (made by
refluxing Mg with 1-bromo, 2-trifluoromethyl ethane in THF for 2 hours; 4.6 g = 25.82
mmol) in THF was added slowly to a cold (0 °C) solution of 3-bromo-N-methoxy-N-
methylbenzamide (3.5 g, 14.3 mmol) in THF. The stirring continued at room

dropwi se wit
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ethyl ether. The organic extracts were conbi ned, dried

over MgSO4 and concentrated in vacuo. Purification of
woOher7roeg1i t ant residue on silica gel (1SCO usPagUS2006/036985

hexanes/ Et OAc 10/ 1 as the eluting solvents gave a

clear oil (2.4 g, 54 %yield), M n1e (MH)+ 239; 1H

NVR (400 MHz, DMSQd6) 52.3 (m 2H), : = 7.19

HzternéEka'turg *@21 é%ﬂd’ &@n’chgd ggtg g@d %E?_L&?tgd %\agéé%sdil-l C:,j aglc?’ fied with 1
7.18 HCl and 88tra¢ted widh ethy{ ¢therd The bra@®id-txtratid)west epmbjned, dried over
2 80 o LRI PTRLASH BLARYI . B v e
Us(llf‘r@O)e@@hﬂamnley/Et(héc $HiD qsrtbe: eldting solesrtrto bive 1-(3-Bromo-
?‘@gﬂ@fﬁ 4 Iﬂ%B &g%? 13%@ ;B)éo‘?grle'ég il (319, 77 % yield). m/e (M-Hy
1 76 ﬂﬁm@mmm) DMS(Db’J)ySrnphberaeme (m, 2 H), 3.3 - 34(m 2 H), 7.5

o CIRER iR T B A S BT, B L e 10

okﬁtapm)ed Brivkh ov8 44, AMHriflubp6-buti)-DbAzend00 Mz, Dl\/ISOd6)

521 6 Agrrrrﬁ)%zl @214)1 Yo &,@”hlpﬁgh%ﬁ %tﬂ.gﬂj?rs'&_.tarzwne%s % g1 mmol)

( mnd?d@lymé’ whs Tredtddwith)drazineddmbto hydrateB(565 g,Het0. 2iinol), and
Pffg 5508 " 1o ZPuiinen 5P HIRARAMASH KR 12 B9k hyima). The

(sﬁrrpxglﬁonmalm’d-dt 150 °C for 6 hours The mixture was cooled to room

E%TS?%MW ?%o?gg(% ; odé (r)mx ure orplce?we%er anc? eﬁlacled ng”l ethyl ether. The
( dixtracte M@l\@bhﬂbm)aﬁmmﬁldveﬁwlgsohy&hd onﬁ&nnefad i v&tuol -THelerude
%’Mcé\%/gg pghfh é’dd crmosm /ay gem(lgaa? Iusmg h%?(g e asﬁhe e?u%ng solvent to give
2 -TalBionw-34, 4-4(-tdfllﬁd>rd<hutyh)ﬁwmamyé aharylolless oieWd, -8 % yleld)
oAb ot MRS BUSE ey PR AR 5 22
0. 24%6);253:(!&1#1756 Hg, 2lB%o7e2 hapskmi »HHYO B hG’W‘(ﬁh amp) 74 (s, 1H)
glﬁﬁg &gm ﬂe o1 t xymi?['?;-(g 4%t?%ll)or gutel[)plq etthynyl]benzene
(5R) 2{mmgmssanﬂéuy(tde sdrve prretreXdespiitssdyih Ex@mprt 1\StePa, 1-
dlfR%Potméhoxy 12‘ [é’ k‘P Jﬂ ﬁqy lJIJorobutyl)phenylethynyl]benzene was obtained as a
colorless oil (0.19 g, 30 % yield). m/e (M)* 354; "H NMR (400 MHZ, DMSO-d-¢) &
ppm, 1.74 - 1.78 (m, 2H), 2.17 - 2.21 (m, 2H), 2.62 - 266 (t, J = 7.65 Hz, 2H), 7.17 -
7.20 (d, J = 8.8 Hz, 2H), 7.23 ~ 7.39 (m, 5H), 7.56 — 7.58 (d, J = 8.8 Hz, 2H).
Step e) 1-(4-Difluoromethoxyphenyl)-2-[3-(4,4,4-trifluorobutyl)phenyl]ethane-
1,2-dione.

A solution of 1-difluoromethoxy-4-[3-(4,4,4-trifluorobutyl)phenylethynyl]-
benzene (7.62 mmol) in acetone is treated with MgSO, (1.83 g, 15.25 mmol) followed
by an aqueous solution of NaHCO; (0.38 g, 4.57 mmol) in H,O and KMnO, (2.41 g,
15.24 mmol). The suspension is stirred for 20 hours, diluted with H,O and ether and
filtered through a pad of solka floc. The filtrate is extracted with ether. The extracts

are washed with brine, dried over MgSO, and concentrated in vacuo to give 1-(4-
difluoromethoxyphenyl)-2-[3-(4,4,4-trifluorobutyl)phenyl]ethane-1,2-dione as a yellow
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3, 5-di hydro-4Hi m dazol -4-one, M5 me (MtH) +400, 1H

NVR (400 MHz, DMsQd 6) 521.6 (m 2H), 1.9 (m 2H), 2.5
wOmo7bBh2712. 93 (s, 3H), 4.9 (m 2H), 5.78 (m REXUSB06/036985
(brs, 2H), 7-7.08 (m 3H), 7.1-7.3 (m 4H), 7.4 (d, J

= 8.67 Hz, 2H); [a]25 = +23 (C = 1% in MeOH); and [B]
(58) 2-am no-5-[4-(di fl uoronet hoxy) phenyl ] - 3- net hyl -

e %ﬁ@%h%}% MZ, GRCR APRY, 18y 19(m 2 H), 2.0 - Y

+4oo A
AVEH), @f'\’bWBWS@H)%G(EZ#Jﬁam1m7 A 75

2 5 78 1
s 0 fhindgh (20, 876 m S
%&nﬁzﬁ‘"ﬁ“&g Wd-fﬂdfombﬂio?@)mewn gmeth %ﬁ3r(

E 12 Pre r.on of
tm'vsrqh}m)n*@nx&% shydyoAlt-imid —"lvrocgrre??]oxy phenvn- 1- net h
yl-5- Usmg essentlally the same procedure described in Example 1, Step c, the

tt?lg?ﬁrg@c’q&;ag \g/htrglone%i/a\s( a{ \% e & d 0. 1¥|97§§' GV leﬂ:l) 2m|5“?b POXMALHA-H)

Azfo B (20020 DAMSCRab)CH Bprmior. vt HBXph ETvaHz, 2 R-16 -
oxo 4 5 di hvdr o- 1Hm

+
215 (P54 = zmmxya?@é?za%e? 96 RINGS! SRufg- 92+ 72
%/g?@ 7 RCEL Mg, SOz ah), $elma¥'aﬂ9<QMJ[MG[I-B]1|‘9té63ém 3H),

("di f1"'uor omet hox )phenyl ]ethynyl }aniline. Using

ed8ertd(d y 81 5&ndbr ocedure described in Exanple 1,
step a, and enpl oying 3-ethynyl aniline and
1- (di f I uor onet hoxy) - 4-i odobenzene, the
phenyl et hynyl ani | i ne product was obt ai ned. This

product was purified on E)dA MPRLE ¢4 (ISCO) usi ng
Et OAC/ hexanes 1/3 as the el

[ 4_

N

&ﬂ{\)d%"mghhﬂia&@ﬁ%l}bﬁbﬁl\mpdvﬁam 4_(_I§_VH-I—|) +260 1H
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NVR (400 MHz, DMSQd6) 55.26 (brs, 2H), 6.6 dd(, J =

8.17, 2.31 Hz, 1H), 6.67 (dd, 7.44, 2.43 Hz, 1H), 6.72
wOdeo7h3s272. 4 Hz, 1H), 7.05 (t, J = 7.81 Hz, 1HpPCTISA®6/036985

(d, J =6.1 Hz, 2H), 8.55 (d, J = 6.1 Hz, 2H). Step b)

yV-(3-{[4- (DJf |l uoronet hoxy) phenyl ] et hynyl } phenyl ) -

t hoxyacet am deA cold (Q0C) sol ution of

3-{[4-4difluoro th%?&y) phenyb] et hynyl}anl line (1 g,

3. 86 ‘tqlgye nBe N 4168,°

CH2Cl 2 treaNe ropvvl W|th met hgysac 0
chloride (0.5 g, \4=63mm al lowed to cone to room

tenperature, stifred for 2 hours poured into water

and extracted with Et OAc/ethyl ether 1/1. The organic
extracts were conbined, dried over MgSO4 and

concentr at ed |n vacuo. P |f |on of the result

resi due i 8T I |l{%t adey- ud Oﬁ\% PMSo
(1/1) as s the el g sol vent gave

L/ - (3-{[ 4 (difl uoronet hoxy) plaenyl ] et hynyl } phenyl ) - 2-

nmet hoxyacetam de as a yellow solid (1.25 g, 94 %

yield), Ms nfe (MtH) + 332; 1H NVR (400 MHz, DMSCQd6)
83.30 (s, 3H), 3.97 ( 2H), 7. XNdm 3H), 73(m 2H) ,

7.6 (mg3H, 7.9(tgd = Hz, 1 : !
Step c) \}@/\A/ otz O F  KMnO,
I V-{3-[[4-¢D f| uor onet kapzipirecy | ] ( OX i phenyl}-_—

2- met hoxyacet am de A m xtyre of
L/ -(3-{[4-(difluoronethoxy)phenyl]ethynyl } phenyl)-2- 9
nmet hoxyacetam de (0.68 g, 2.05 mmol ), acetone, H20
NaHCC3 (0.1 g, 1.23 mml), and MgSO4 (0.37 g, 3.07
mmol ) was treated with KMWO4 (0.32 g, 2.05 mmol),
stirred at roomtenperature for 4 h and filtered. lj]'he
filtrate was diluted with water and extracted*z’w},thﬁ

ethyl ether. The Qrga Rtr@e% Nier e _conbi nedy 4
over ™WMgSO4_and.cohcey ﬁd |Wuc%. Pur|f|c

the resultant on silich %ef ¢ Bi ot age
hexanes/ Et OAc as the eluti g sol vent
L/-{3-[[4-

(di fl uor onet hoxy) phenyl ] (oxo) acetyl ] phenyl } - 2- met hoxya
C%ﬂma«ya (@es.%ma?dhleﬁmméxd Qu&?»oﬁtm%B %yield), M5 me

:2 . 53.32 (s,
A mixture of powder sodium cyanlde (1.23 g, 25 mmol) in DMF was treated

slowly with a solution of 3-bromo-benzaldehyde in DMF, stirred at 35 °C for 3 hours,
cooled to room temperature, poured into a cold 0.5 N HCI solution and extracted with

ethyl ether. The extracts were combined, washed with saturated aqueous sodium
bicarbonate, brine, dried over MgSO, and concentrated in vacuo. The resultant
residue was triturated in ethyl ether and filtered. The filtercake was dried to give 4-
(3-bromophenyl)-4-oxo-butyronitrile as a yellow solid (4 g, 58 % vyield)..m/e (M) 237.
'H NMR (400 MHZ, DMSO-dg) 8 ppm, 2.7 (t, J=6.7 Hz, 2 H), 3.5 (t, J=6.7 Hz, 2 H),
7.5 (t, J=7.8 Hz, 1 H), 7.9 (ddd, J=7.9, 2.1, 0.9 Hz, 1 H), 8.0 (ddd, J=7.8, 1.7, 0.9 Hz,
1H), 8.1( J=1.7 Hz, 1 H).

Step b) 4-(3-Bromophenyl)butyric acid
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3H), 3.96 (s, 2H), 7.34 (d, J = 8.91 Hz, 2H), 7.5-7.6
(m 3H), 7.97 (d, J = 8.91 Hz, 2H), 8.05 (dd, J = 7.81
woQ 200703871 1H), 8.27 (t, J = 1.7 Hz, 1H), 10. 0BCTAIS2006/036985

1H). Step d)

yV- (3-{2- Am no- 4-[ 4- (di fl uor onet hoxy) phenyl ] - 1- net hyl -

5- 0x0- 4, 5-

di hydr 1 z 7 )

st g S0E s PP BRI S RR TSR e o
Eslesnpibed I (exampled3 stap @) @ntpivas phigined as light brown oil (2.85 g, 93 %

L{-{3- A di- |

ke R e AR DO eSS i g v L i 220
TU#B4;H20§UH)I 2./ﬁa1$ JpBiHZ, 8dH)pNh2si7.2 @a, YH), 73 GCHBY7.abEngH), 7.4 -
Et, QAc 10/ s .t he H;inlq solvents to give

7 G G4 @ 1T R,

(_S'te_§|d u;n-a?@tglgnphg’q&)bplta}n-bdlret hyl - 5- oxo- 4, 5-di hydr o- 1H

ol i 0 (FoK6& O 6 b e SRASHRETRRRAR . it Fromol
(466 WaztreDABEOG)y Vith H30lition &,He-FHEQ36 ML) 3tyred 3t GDM
g?éﬂge(’;%mre‘?foillg%gérss@%% .Jaﬁ%@&a{%ﬁ E%S“le?%‘%g%ghﬁz'\?“%ﬂﬁ to pH =11
7 a6@ ekisactddHyith GHECL,( The difjactSvere @mbined, washed with brine, dried
%’\ﬂ/\ﬁr%\gé%ég;wz %o%rgerrw]t(r)étéa i etb T B HRESNE BenY RORIN lrés"ldﬁé@y

dichiythnahidinatoh cang Lisidg NekartesiGHLCLAVIe®HHdM5e.5) asiihgeiuting
Irac

PO Oty Bpmop e BPBF P58 TR 19 S TRoF Yol
Sm/eXay £28; tH R @00 MHZ, DMSO-dg) & ppm, 1.3-14(m, 2H)1.5-1.6 (m, 2
U3 882 e LY R AR BeL O 95 72 . 1 1, 73
e i
o ke b Pighe e i FonaPe eniRphe Rt
L/ - ( 3- N8R} (@°G)rsiotutiont of 4+ 3-Hichiapbieoyiiduban J-pp1ed8yd, |4- Lmmol) and
ABIERe P iRy 5. Be ol TR s Veptg slowpy it gt
NisRirfel (108 vtz 1 2. BIVEIGIR,)stirrB@ aB@dorstentpidyatui®. f804 hseyrs 3ddured into cold
3okt s S 05 Bl Bk U ey
1idpmbihef 2washedhdh brhe7 driddsover MgSO, and concentrated in vacuo.
Purification of the resultant residue on silica gel (ISCO) using (hexanes/EtOAC
9.5/0.5) as the eluting solvent afforded toluene-4-sulfonic acid 4-(3-bromophenyl)-
butyl ester as a colorless oil (2.4 g, 76 % yield). m/e (M+NH,)™ 400.1. "H NMR (400
MHZ, DMSO-ds) & ppm, 1.4-1.6 (m, 4 H), 2.4 (s, 3H),24-25(m, 2 H), 4.0 (t,
J=6.0Hz, 2 H), 7.2 (t, J=7.8 Hz, 1 H), 7.3 -7.3 (m, 1 H), 7.3 - 7.3 (m, J=8.0, 1.0 Hz, 1
H), 74-7.5(m, J=86 Hz, 2H),7.7-7.8 (m, 2 H).
Step e) 5-(3-Bromophenyl)pentanenitrile.
A mixture of toluene-4-sulfonic acid 4-(3-bromophenyl)butyl ester (2.3 g, 6
mmol) and powdered sodium cyanide (0.65 g, 13 mmol) in DMSO was heated up to
80 °C, stirred for 1.5 hours and monitored by NMR. When the reaction was

complete, the reaction mixture was cooled to room temperature, diluted with H,O and

51



1H); [a]25 = +18 (C = 1% in MeOH); and [ B]

L/-(3-{(4S)-2-am no-4-[4-(difluoronethoxy)phenyl]-1
wormei7img$275- oxo- 4, 5-di hydro-1 Hi m dazol - PCT/US2006/036985

4-yl } phenyl ) - 2- net hoxyacet anmi de, MS mle (M+H)+419; 1H

NVR (400 I\/Hz DVSQd6) d2. 93 (s, 3H), 3.30 (s, 3H),

3.90 (s, 6.61 (brs, 2H), 7.08 (m 3H), 7.2 (m

Z%tragt é%rlt%%Hz%%T%g%M?ed %ucéﬁ?ﬁé%m \fésrzeegmtr{[!az)ﬂne dried

i rDVNEMeﬁO‘; BERARPLEENtrateerip vaca | Rumifiodtion of this reS|due on silica gel

(Q‘sﬂ@)ousﬁnd &e&%éslé‘c@fA%%’b%ya)sqng QIYIHng3 s&‘vaenq gave 5- (§ b?orho-
t rpmhyl)neotanleyltr)lp lae avqoldBleSs dll hlvﬁa o 18- weld)azmﬁ&(M)bme?Sﬂle NMR

b0 [, SRRSO Ay 5% bezn*éifqig m?o‘(oﬁj GRt. 995 - 2.38

cm&g:tzamsemddm (6, wa &657d Oé(m(; QHN 126 0@)285@l, @H)on of

bt 3 EH BB SH R RS ESEU B perienters

over 1 Umngesthﬁalt;'tthé samng pﬁdlﬁtiﬂ@l%cnﬂied iA@Xample 1, Step a, 5-[3-
en_.concentrate

f
e LR N et D AL A
aril (85410088 oflyisid).hmes thrH)eBﬁ@ﬂH NWIR (20QRMZE w@a)%)t@ppm 1.5 -
vveregﬁogﬁ ned, dried ove concentra

vach 1 & 2di7dlre 2MAs2; Elﬂf |JF7 Qd"zolg H) Piedh Jg3{5 W@df@ 7.3 (dd,

SJ-memezxarHasfiEt@@(rMMl) o8 (tt ne7 £Het 1 pY "/SQLYQN?T HQH), 7.4-7.4
gi ve j:\_/lbrorm N- net hoxy- NF et hyl benzani dé as I'i
véM dWsolid (20 g, 89 %yield), me (MH)+ 244 1H

N\gRep 4P6-{ MﬂZMEim%ﬁietﬁlomnenﬂ)&lo)(&ac&W]phéﬁy’i&)eﬁﬁanemtrlle
st‘)G (7 s?rg_ﬁssevﬁ%ér%e #ﬁ%g p(qﬂaglirﬁ)des k@ﬁl |B)Exg||)'nple 13, Step e, 5-{3-
12-34- Bﬁlomn“réﬂwbhelﬁl)@ éxd—émte‘dl}ﬁﬁé@l}@éh%eﬂﬁrﬂ@ﬁras Abtamed asa
pr.epar trifluoroneth
DGt atow a8 g, 72k ViRkh MO S88 5 MR (400 WAz, EBci)
2-1.20 gs;inhlor emrigyh, et ae 2.0 (M H)oF.3 22000 $=749, §.0HZ 2 H), 2.6 -
Zzgfm J=7.5,7.5Hz, 2 H), 6.6 (t, J-727Hz 1H),72-74(m,2H)7.4-7.6, (m, 2
H)76-79,(m,2H),7.9-8.2(m, 2 H).
Step h) 5-(3-{2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-0x0-4,5-
dihydro-1H- imidazol-4-yl}phenyl)pentanenitrile.

Using essentially the same procedure described in Example 1, Step c, the
title product was obtained as a white solid, 0.23 g (43 % yield), mp 65 °C;
m/e (M+H)* 413 "H NMR (400 MHZ, DMSO-d¢) & ppm, 1.4 - 1.6 (m, 4 H), 2.4 - 2.5
(m, 2H), 2.5 (t, J=7.2 Hz, 2 H), 2.9 (s, 3H), 6.6 (bs., 2 H), 7.1 (t, J=74.2 Hz, 1 H), 7.0
-71(m,3H),7.2( J=7.8Hz, 1H),7.2-7.2,(m,2H),7.4-7.5(m, 2 H).

EXAMPLE 15
Preparation of 4-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-ox0-4,5-

dihydro-1H-imidazol-4-yliphenyl}butanenitrile
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mmol) in THF was added slowy to a cold (0 0C

sol ution of 3-brono-N net hoxy- Nret hyl benzam de (3.5 g,
wa20®/08%00) in THF. The stirring continued at PCT/US2006/036985

roont enperature for 1 hour, quenched with cold

saturated aqueous NH4Cl, acidified with 1 N HCl and

extracted with ethyl ether. The organic extracts were

conbi ned, drged over SO4 and concentr d gk.n_vacuo, b7
Theggr de rductjaﬁg_'l\ég SDIH allé? \(@%\A P
usi ng @» anesPEt OAc, (10/ 1) the el uting solv to
gi ve 3- Brormphenyl) 4,4, 4-trifluoro-butan-1-one as

a colorless oil (3.1 g, 77 %yield), me (MH" 279,
1H NWR (400 MHz, DMSO-d6) d ppm 2.5 - 2.6 (m 2 H,

3.3- 3.4 (m 2H, 7. tJ79H£C'.,1H),7.8-
(m 1H, 7.9- 80 (m 1 1 (=17 HE Y
St ep NaN 1‘3’B®K—\§4\4N4,4- m?%rZo by yl e,

m xture of Pd(PhCN),Cla, Cul

11 mmol ) and diglyne was treated with hydrazi ne nono
hydrate (5.5 g, 110.3 mmol), and stirred at 1OOCQC for
2 hours then treated w er K@i (3.1 ghN (1
mokY°%4 The stirring co uid ax”gqslb Ig)Cfor 6 nho
The pi xtgce soI d to roomt-eﬁe{—a%»u :
into a mxture of2i c® water and Xt V&Eted
ether. The extracts were conbi nedf dried otver™#
and concentrated in vacuo. The crude prgfuct was
purified on silica gel (1SCO using hexanes as the
el uting solvent to give

1- Br onpsidg @ése,‘htléﬁyt thefeabrermoduduyd JedeeibedineExesne 14 and

%g &.Sgs romr%@ygga%%%aml dt)?e tlmi%édwt w%?%tal%gd fs a

-wﬂlte?sduan 023 |d)(9482/o Gield), mp 73 °6; i (NB+HY) 3997 ' NMR.(280 Wiz,

t _
Dbl mave i e bk 2t Bp bt 285 Dy oty o e
yQH)]@Qf@@@”}@) 6@0!0592%)8%05! ald7y(dt e 8ame, rzrw)céder—e7 32 (m, 5 H),
described | anp Step a, 1-
d714l1u3r‘@1@t146>§y7h' [%Hél4 4,4-trifluorobutyl)phenyl et hyn
yl ] benzene was obtained as a colorless oil (0.19 g, 30
%yield me (M+ 354; 1H NMR (400 MHZ, DMBO-d-6) d

EXAMPLE 16
Preparation of 2-Amino-5-[3-( 1,4-difluorobutyl)phenyl]-5-[4-(difluoromethoxy)-
phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
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ppm 1.74 - 1.78 (m 2H), 2.17 - 2.21 (m 2H), 2.62 -

266 (t, J = 7.65 Hz, 2H), 7.17 - 7.20 (d, J = 8.8 Hz,
wakho7/03828 - 7.39 (m 5H), 7.56 - 7.58 (d, J =pBTAISEEE/036985

2H). Step e)

1- (4-D f 1l uoronet hoxyphenyl)-2-[3-(4,4,4-trifluorobutyl

) phenyl ] et hane- 1, 2-di one. A solution of

1-di fl ugromet hoxy-/- [3-(4,4,4-trifluorobutyl)phenyleth

ynyl]- Benzeme [~ 62HoqD in acetongsts treated with

MISO4 (11.B3 g, 43 mol ) dned -by—an ag

sol uti o of" Nakk&Hi,(0. 38 g, @ mifCi n H20 an

KMhO4 (2.41 g, 15.24 mol). The suspehsion is sti

for 20 hours, diluted with H2O and et her and flltered

through:hgmmd of solka floe. The f||tra\1e IS extrac s >/F

Wi th etHssos H.OThe xt act sB,ar e Nagghed Wi t bri pe,
over I\/M_andt ed fr-vacl 1- /A-
di f | uor omet hoxyphenyl - [ 3 (%ST4 4-tri fI obutdysL,F)nggg]me

yl ] et hane-1, 2-di one as a yeII wDi | . me (MH)- +885rhdbiracy,,
NVR (400 I\/HZ, CDCl 3) d ppm 1.8 - 1.9 (m 2 H)cul gxade, 40°C

2.1 6.6 (t, J=72.%
Hz, 1 7.7
- 7.8

2- Am 1 5-[3-(4
, 4, 4-

trifluorobutyl enyl ] - ?>5Mydro 4H i m dpzd ne

) ph
Usi ng essentially the sane pré&cedure descrifed
Exanple 1, Step c, the titl® product was obtai ned &
white solid, 0.1 1 g (55 %yield), np 70 0OC, me (I\/H—I)
" 440.1; 1H NWR %400 MHZ, DVBCQd 6) d ppm 1.64 - 1.68
( dttep 2) 4-(3-Bromophepyl)but-3gn-1-gl 19" (m 2H), 2.54 - 2.58

(t, J =3 Zol@ﬁ)ﬂ'gf 10%'Qm (35 Q%I‘(\élz)oﬁéﬂ}odo%r%oﬂ&?mngm DM)F was
6.93 + 7.

7 tregted vy:th@ gtmL 8:Enmo@ of-g- bympe-17012@2(gm (1309 mmpl)zpj copper (1)
ué&dé d1 23]gm &d%ﬂalo%ns(@i'ﬁhen Frlﬁe)lé'algﬁﬁlﬁﬂnfi‘tahe RIRAL (0.35

Am no- 4-r14- ( uor one henvn
rFé‘?'h9’1 trlgm@glgguap 5t1rred at room temperature or 18h poured into water and

extracted with EtOAc. The combined extracts were washed sequentially with water
and brine, dried over Na,SO, and concentrated at reduced pressure.
Chromatography of the resultant concentrate on silica gel with a gradient of 5% to
30% EtOAc-hexanes afforded 4-(3-bromophenyl)but-3-yn-1-ol as an orange oil, 7.3
gm (92% yield); "H NMR (400 MHz, CDCly) &: 1.79 (s, 1H), 2.67 (t, 2H, J = 6.3 Hz),
3.80(t, 2H, J=6.3Hz),7.14 (t, 1H, J=7.9 Hz), 7.30 (d, 1H, J= 7.9 Hz), 7.41 (m,
1H), 7.54 (t, 1H, J = 1.6 Hz).
Step b) 1-Bromo-3-(4-fluoro-but-1-ynyl)benzene

A solution of 1.5 gm (6.67 mmol) of 4-(3-bromophenyl)but-3-yn-1-ol in CH,Cl,
at 0°C was treated with 2.0 mL (15.3 mmol) of DAST, stirred at 0°C for 1h, allowed to
warm to room temperature for 1h, poured into saturated sodium bicarbonate and
extracted with EtOAc. The combined extracts were washed sequentially with water
and brine, dried over Na,SO, and concentrated under reduced pressure.

Chromatography of the resultant concentrate on silica gel with a gradient of 0% to
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di hydro-1H i m dazol - 4-yl ) phenyl)pentanenitril eB2HRG ,

THF Br- OH I p-TsCl B O pTs NaCN, DMSO Step a)
wo-20@/0Bsomophenyl ) - 4- oxo-butyronitrile A m xt uPeTmi2006/036985

powder sodiumcyanide ( 1.23 g, 25 nmmol) in DVF was

treated slowy with a solution of 3-bronp-benzal dehyde

in DM, stirred at 35 0OC for 3 hours, cooled to room

LSTREERIA SoeBBLBRTh Bl Tl B pR % R

c tighitneds gwa(shefcdyuwu; HHmrar(moeMHaqoe@u;ss SD8P (N 2H, J = 6.6, 19.8

bi r e, bri , n ent r
i ﬁ’F a‘g%?&ﬁ{‘é ‘);':eg%' flg ZS’e5| %Gegﬁa?lgaq ‘g@v Z{_l, e7d41 (m,
etihy/| 7.85 (tenHameI 17 Ht)ered The filtercake was dr| ed to
e 4- O- but ronitrile as a
Ot LT EIORpPRe b EanHre (M 539° 1H NWR
(400 Wﬂl)@!}@@%@)grﬁl(@mn%lyofﬁtbroﬂw% 4- ﬂﬁoroﬂutfﬂynyﬁb&zene 2
J m,L gf ﬁ%ng% @ggof:}%ethil(tpﬂhenglp%o?gwae)ggldf(l) ;'95 ML qf co%cSQQSO‘; and
Z'Z) 4?fﬂml:|)of I-&r)]livdstpleé)ce?-rﬂa?éeﬁé& él!}rbhel‘ﬁl?sr{%ﬁﬁlﬂtrmrgon heated to 72°C for
r ono utyrjc aci e t] co

o RS PO R R Ion IRk was el e Es ElAG st e
i rsleqfegmgg& mtﬁv@teg/@na)ona@ dﬂrié@%v@bN@JS@CbnaScohb@hﬁatéH @Ver
Oi ) 0

OCIHBE\a?oErqph_y o?tl'ge ?q}%)celztrq.t& on flhga oe! WI?{L% gradient of

HD% B 2@% Eioﬁc-hbxanbsba% iz 3- b?orh'bphe?myQA ﬂuBr@oL(téﬁ 1-bné|)as an oil,
( N gy (achh yn_@lct)gH @%(40@{\@—& @)DCIa) UPREY.

(m, 2H) 309(t 2H J=7.1
-B5D mnﬁb@unan H1z)0i 33& ¢|qu1 Q@ 99) 7%@'(5&11@4@1 0,7.8

11.7 mol) in

Tﬁfin@a@fs (A Eod =4 a5 8, Br07e 0B, o BR HB- Lomeo ThE (35

n@ep&)ﬂlﬁrﬁmo’% (TQmﬂlﬁﬁﬂnﬁftﬂ)b@&eh@f 18 hOUfS poured
into i cel/ water, basi f i

and ext'r SRI¥EAD %ot:ﬁgrﬁl-(@@:? @‘meﬁh@f %f& P%?@t%p%\va 45“8!?6?%%!‘ 1-one
WasEE 2008 wak itragted dWithexlo55 gm (1.47 mmol) of solid NaBH,, stirred at 0°C

for 0.5h, allowed to warm to room temperature, stirred for 18h, quenched with
aqueous NH;Cl and poured into EtOAC. The phases were separated. The organic
phase was washed sequentially with water and brine, dried over Na,SO, and
concentrated under reduced pressure to give 1-(3-bromophenyl)-4-fluorobutan-1-ol
as an oil, 0.29 gm (96% yield) of an oil. This oil was dissolved in CH,Cl,, cooled to
0°C, treated with 0.23 mL (1.75 mmol) of DAST, stirred at 0°C for 0.5h, allowed to
warm to room temperature, and stirred at room temperature for 18h, quenched with
water and poured into EtOAc. The phases were separated. The organic phase was
washed sequentially with water and brine, dried over Na,SO, and carefully
concentrated at reduced pressure. The concentrate was used without further
purification in Step e.
Step e) 1-(3-{[4-(Difluoromethoxy)phenyljethynyl}phenyl)-1,4-difluorobutane
To a degassed solution of 13 mg (0.034 mmol) of bis(benzonitrile)dichloro-
palladium (Il) in dioxane was added 0.145 gm (0.072 mmol) of a 10% (wt/wt) tri-t-

butylphosphine in hexanes. The reaction mixture was stirred for 15 minutes at room
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over MgSO4 and concentrated in vacuo. Purification of

the resultant residue by colunm chromat ography usi ng
woenanesd7CH 2Cl 2/ MeOH (4/4.5/0.5) as the el uti RGT/US2006/036985
sol vent afforded 4-(3-bronophenyl)butan-1-ol as a
colorless oil (1.9 g, 70 %y| eId me (M+ 228; 1H NVR
(400 MHz, DVBO-d 6) d ppm 3-1.4(m 2H

1 bl D 8+ g g g o B

Hmlusdprbbylarﬁmé stirdfof 19 min, Heated. V\Ath 0.28 dm( (M 14Imirpl) oSt -@pomo-3-

e t er |M%'? gﬁtgﬁ%%ﬁz%@? %le%ll% g%"ﬂ((’g# Fn(%nna)' Blh EHMLgr%umtJonyA—ethynyl-
4- t(eﬁzdmeodrmdhmdyh Phut ahditxare. (TheG8adion4niXtureabs hasmdd to 35°C for

-1 al i d 1.2 6,3 | i T
b8, AIQFEH oL o S trmBrelia e Bodfd Resteartugonan, poured
nmimto)EtOAt The drgzinia shaise hwese paratede whehedisdupientially patnesler and
NH4Cl , and, extracted with

i | d t d
o tiBp e vt Na O ARl Senee draied whdel e et Presstifd wi t h
br@hemamgre&xh\y@\‘/&fe ddpSEMtraad dn silica geltwithk aagradrenvamm to 25% EtOAc-

'fl ca cf){]éig%églﬁlﬁjrg&a t % Ilg;ﬁggg/ﬂyl egylgpqi ifluorobutane
saisvmml af3ﬁmrgdewzt’/@ynalaméH%MRI(AWMHzachnsR 8 1.77- 2 07 (m 4H)

S B RTRIBA SN §he APl £ 356

1796 g 86 (@, 11, 4
EE?M””WT o 74%?6593“13“”’ WY

L5 g Aningle:i3 01 g-gioioRuyhppesy B-& 4 oftiforpiisthEppbenyil-3-

HZ'nethyH)3,5 alero-ZH5MIMZda&rﬁ Hz, 2 H, 7.7 - 7.8 (m

m xt ur i] Hfg ?%FU%%& tgé gﬂn}q % Q‘% gtegcpr rJeldtlrrl LExamp e 13, Step e, and
4 -HxAnpleotigibe Byér)obémylbylﬁgﬂ gB- {[42(dﬁlu§ron63tmmybﬁheawqiethynyl}phenyl)-

P ali B E 5o St Fefedal Photite iodiop ves ghtamea as & foamy

msand 0848y " AIVR. NIMREA00 izl BMISOR)NE:VeS1-6 OTRhEUR), X e(s, 3H),

TR0, B SR el i el bh RS TRS i e 712

Or1©‘@UI=C7£E2<HZ?l<7t2(d/\ﬂHeJ\ﬁWS.JDBﬂ),W‘.Zé‘(dbll HN&= 707 HEX 7.40 (m, 4H). MS
(ESI) m/z 424.2 ((M+H])* and MS (ESI) m/z 422.2 ([M-H])

EXAMPLE 17
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-fluorobut-3-en-1-

yl)phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
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over MgSO4 and concentrated in vacuo. Purification of

t

wo.

his residue on silica gel (1SCO using (hexanes/EtQAC
260703871 as the el uting sol vent gave 5-(3- br oroplusenk)p36985

pentanenitrile as a colorless oil (1.12 g, 78 %

y

2.

(

5
r

ield), me (M+ 237; 1H NWVR (400 WHZ, DWVMSO d6) d ppm
63 - 2.65 (m 2H), 2.75 - 2.78 (m 2|—|) 2.35 - 2.38
m 2H), 2.60 5 263 (m 2H), 7.05-7.10 (m 2H), 7.25

7 SHRERE Br NIS, CH,Cly o
[ 3- (4- Dgaoromb\_oxyph/eME@leTW ]
écrlbe n

ile Using essentially the sane proce ure *de

Exanple 1, Step a, 5-[3-
(4-di f1 uoronet hoxyphenyl et hynyl ) phenyl ] pent anenitrile
was obtained as a light brown oil 0.54 g, 88 %

y

P
J=

J=
1
5-

P
d

[

n
7
1.

(
5-

t

ield), me (MH)+ 326. 1H NVB{(40%-Mz, DVBO d6) d
pm 1.5 - 1.6 (m 2 H), g—w-@qo(mzm 2.5 (t,
7.0 Hz, 2 H), 2.6 (t,"=7.5 2 H 7.3(dd42N

73, ;,Bmz 1 H, 7.2 - 7. BBuM(PhONMACR. 7. 3 J=T1. ¥\,

H) , %4 (m 1 H), Codiporopyaniie(m 1 I—I). St dp
{3- 2 4- hoxyprhewr-)—:?-—oxo-c y 3
entanen trile. ess @nCHAaNLGL. t he sane pr F
escribed in Exanple 13, Stepue, 5-{3- o=,

2-(4-difl uoronet hoxyphenyl RIJJ\Z oxo-acetyl ] phenyl } pent a
enitrile was obtained as ta ht yellow oil (0.46 g,
7 %yield), me (MH)+ 358; c{LH NVR (400 MHz, CDCI 3) d
20ppm 1.6 - 1.8 (m 2 H, 1.7- 2.0 (m 2 H, 2.3
5(m J=7.0, 7.0 Hz, 2 H, 2.6 - 2.9 (m J=7.5,
Qtep@)tBrH)m-%-b@t-@tenyMenel—t 1H, 7.2- 7.4 (m 2

7. 4 A sdi tétﬁan dfm 34zgrh|)(3 ?7%mol7 ofgmeﬁmnp%emlphgsp%omuﬁr &'omlde in

1(*:9‘ g ﬁwmdreai?chdr(oowseuwmémtoafywwbmwwm hexanes (3.77
- "RBY, stu?re@’érgthﬁ)r O isRY @5 ddsdHd —78° Jrea d dropwise with a fcrlutlon of

m daz' phenyl) pentaneni tri I Nng_essen .
r%(?:slérﬁmph@w HAPO Yo e pm, Eﬂﬁmmhel) in TISE egiirred at h‘é8 C for

"Fh' gcl)lcﬁﬁéi‘ﬂld%arl‘?ﬁé & ?érﬂﬁ&aﬁr?‘e Juihired Wit Adlieols RiB1.81 and
concentrated under reduced pressure The resultant residue was taken up in EtOAc,
washed sequentially with water and brine, dried over Na,SO, and concentrated
under reduced pressure. Chromatography of this concentrate on silica gel with a
gradient of 0.5% EtOAc-hexanes to 2.0% EtOAc-hexanes gave 1-bromo-3-but-3-
enylbenzene as an oil, 0.35 gm (50% yield); "H NMR (400 MHz, CDCls) &: 2.33 (m,
2H), 2.66 (t, 2H, J = 7.4 Hz), 4.98 (m, 2H), 5.79 (m, 1H), 7.12 (m, 2H), 7.30 (m, 2H).
Step b) 1-Bromo-3-(3-fluoro-4-iodo-butyl)-benzene

A solution of 0.245 gm (1.16 mmol) of 1-bromo-3-but-3-enylbenzene in
CH,Cl, at 0°C was treated with 0.39 gm (1.74 mmol) of N-iodosuccinimide and 1.05
gm (1.74 mmol) of 50% wt/wt tetrabutylammoniumdihydrogen trifluoride in CH,Cl,,
stirred at 0°C for 2h, warmed to room temperature over a 1h period and poured into
CH.Cl,. The resultant organic phase was washed sequentially with water and brine,
dried over Na,SO, and concentrated under reduced pressure. Chromatography of

the concentrate on silica gel with a gradient of hexanes to 7.0% EtOAc-hexanes
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me (MrH) +413 1H NMR (400 MHZ, DMSO-d6) d ppm 1.4 -
1.6 (m 4H, 2.4-25(m 2H, 2.5 (t, J=7.2 Hz, 2
woeo7a3&7(s, 3 H), 6.6 (bs., 2 H, 7.1 (t, J=72CR/US2006436985
H, 70- 7.1 (m 3H, 7.2 (t, J=7.8 Hz, 1 H, 7.2 -

7.2, (m 2 H, 7.4- 7.5 (m 2 H. EXAWLE 15
Preparation of 4-(3-f

FZ):%’fﬂﬁ@ﬁﬁ—lbftér:]%—ggg-ﬁ?@{ogm%g%u&)%‘e%ggne as an ol 0.40 gm (50% yield); 'H
di KR @00 MHzyiCRC) Is: z.ogal(r}npmdm.zm(m,angr%m (chX ol ﬂlg 5.41,41 9.1

iall re.described in anpl e
eﬁﬂggﬁeéﬁﬂgygﬁ%%ﬁgﬁ% %’3} opanoi ¢ acid, the
tiSlep qc)ﬂdalmilo-wzﬁ(s-fmbrmuteﬁeﬂ)ﬂ)lfembh% Sgsol id, 0.23 g

% yij el d). 0C;
o, Drsenoton G740k ] bl S Brmey sy Hublorgy odiobutyy
( rhen2ehd in QHES, watréfed with D82 BLKE.5 n?mlzl) of BBO o foord
l;'? t?@%epa}&rgzstkrm% agbrq_%m? te%sgé[atﬂife?%ﬂégl? a:n]d éo&r'eg_in;g ﬁggAg) The
I—Drestlﬂbéht\/@ltgégibﬁahaseﬁas Walsgéd Zﬁq@nﬁéﬂywmétﬁr 4rld brine, dried over
4 di - | uor gnret ho
e SRHRPHSAn BT Bt Cad e i, o AT Pl othe
4-dqoBcBnteate pheitigd gawgﬂqs% gnadibgobf Hexanés ol m%cpitoAt@-r@xtgﬁ@s gave 1-
er s tr
o TR Ryt R Boeh=818 25 Bt na 20 o (808 Belgh (1 (400
gmonz CDCEPREH5 (1, )QH)UﬁVSI(ﬁchIJl 23 7@4%114@)2 3. 23( (ﬁi)m J=2. 2950 1 Hz),
t 0SS I ne al | adl u
'40% 8“;3“”.8 2 hﬁ?%?ﬁ?ﬁﬁpﬁ}n hé 7p§¥ (P+r&d- at room
t atppreaQanﬁms [d-ﬁhflu@m#id aﬂoxﬂb?emlsr[smugi%@q—&%-
nea e cts were wash

sé’éﬁé‘ﬁ”%%?‘%ﬁ'ﬁ ggi'yf”ﬁr‘?’&} I'S%F'ﬂ@' “4PRRed over Na2SO4
and corldsiy esdeathaliths 6atHe BebdREERSAdsEribdah CHBIPE ﬁrﬂwps a, b and

ok PR b D5t B ehambSeari st hteria, e e
4- p(radumt mpbemdd)dsuat yéﬂownaﬂfddmp@luanmpr%rmﬁcoiH th @oo MHz,

@n\ﬁgé%’@ ?@%)(%%ﬁgmééo )2 M (s 3H), 3) 08" (dd 1H s 8.8, 52.0 Hz),
4.47 (dd, 1H, J= 2.9, 18.2 Hz), 7.05 (brs, 2H), 7.12 (t, 1H, J = 74.2 Hz), 7.08 (m, 3H),
7.15 (m, 1H), 7.25 (m, 1H), 7.40 (m, 2H), 7.54 (m, 1H); MS (ESI) m/z 404.1 ((M+H])*
and MS (ESI) m/z 402.1 ((M-H])".

EXAMPLE 18
Preparation of 2-Amino-5-[3-(4,4-difluorobut-3-en-1-yl)phenyl]-5-[4-
(difluoromethoxy)phenyl]-3- methyl-3,5-dihydro-4H-imidazol-4-one
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3.80 (t, 2H, J = 6.3 Hz), 7.14 (t, 1H, J = 7.9 Hz),
7.30 (d, 1H1J = 7.9 Hz), 7.41 (m 1H) 1 7.54 (t, 1H1J
wo 2007038%7) . Step b) PCT/US2006/036985
1- Brono- 3- (4-fluoro-but-1-ynyl)benzene A sol ution of
1.5 gm (6.67 mmol) of 4-(3-bronophenyl)but-3-yn-1-ol
in CH2CI 2 at QOC was treated with 2.0 m _ (15.3 mmol)
of DAST, stirred at OOC for 1h, allowed to warmto
roomtenperature ftg o gred into satura sodi um
bi car bonate and emr@gbg la,%ih Et QAc. Th¢ cpnbFnedpa, -7e0%c

extr . Bashed—seguentially wth water and
bri ne, dr| ad_over Na2SO4Rand concentrapZd under

reduced pressure. _Ch’t;@raphy of e resul t ant %R
concentrate on silica=gel w td adrent  of O
Et OAc- hexanes gave a

1- Brono- 3- (4-fl uoro-but-1-ynyl)benzene as a vol atl Ibe
liquid, 0.96 gm (64%yigeld); 1H NVR (400 MHz, CDCl 3)

d: 2.82 (dt, 2H, J =066, 19.8 Hz), 4.56 (dt, 2H, J =
6.6, 46.4 Hz), 7. (t,F2HL J = 7.9 Hz), 7.31 &m 1H),

7.41 (m 1H), 5=(t, 1H1rlcRdddg) . Step c) N

1- (3- Bronmopheny 4-f| uor obutan-1-0one A m xture \pf 0.2
gm (0.89 mmo 2) NH Fe

1-bro uor obut - 1- ynyNybrrizene, 1 .

ng of et hyl (Tri phenyl phosphi nel'lgol d (1), 25 o
cone. F2SO4 and 0.44 nL of HZXO was pl aced in a seal ed
tube, flushed wth argon heat ed to 720C for 2h and

h t di
S 94 AR O B BB e
over Na.&‘ﬁ@fleﬁédt@!yﬁﬁ@@ém@bmedmwesbmﬁﬁxﬁm%sw etepe and

gre&gﬁqat ogg%-ggg&n?%ortfg@g Conce ! at %ggglagl%lg% 'f%rogno 3\% 4- dlfﬁloro—
1-bluBA)bemramehedfoyddd- 3+ dwmm%oiy—pmmhml)ﬂhényl]&oﬁﬂ)ﬁalde-
g:ﬂygé %g&@éloﬁltlrg 21,%%%'?%&“%@ %Rg@)swtl%ﬁd %%@fu%ﬁ%uﬁﬁ@ggk g\ the next
48teb.Hz), 7.33 (t, 1H J =7.8 Hz), 7.66 (dg, 1H, J =
1}§ée Z))ﬁfg'.z; z‘_@ﬂggr q:hoxy)phenyl]e]thynyI;phenHﬁ)tt 4 %lfﬁjor&gut- 3-ene
A solution of 0.122 mL (0.86 mmol) of diisopropylamine in THF at —=78°C was
treated with 0.54 mL (0.54 mmol) of 1.6 M n-BuLl in hexanes, stirred at —78°C for
0.5h, treated dropwise with a solution of 0.22 gm (0.86 mmol) of difluoromethyldi-
phenylphosphine oxide in THF, stirred at —78°C for 45 min, treated with a solution of
3-[3-(4-difluoromethoxyphenylethynyl)phenyl]propionaldehyde 0.17 gm (0.58 mmol)
in THF, stirred at —78°C for 4h, warmed to room temperature, stirred at room
temperature for 18h and diluted with CH,Cl,. The organic phase was washed
sequentially with water and brine, dried over Na,SO, and concentrated under
reduced pressure. Chromatography of this concentrate on silica gel with a gradient
of hexanes to 10% EtOAc-hexanes yielded 1-(3-{[4-(difluoromethoxy)phenyl]ethynyl}-
phenyl)-4,4-difluorobut-3-ene as an oil, 0.09 gm (52% yield); '"H NMR (400 MHz,
CDCly) 6: 2.29 (m, 2H), 2.66 (t, 2H, J = 7.6 Hz), 4.13 (m, 1H), 6.50 (t, 1H, J=73.6
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Step d) 1-Brono-3-(1,4-difluoro-butyl)benzene A
solution of 0.3 gm(1.22 mvol) of

wa-20@/B8000- phenyl ) - 4-f | uor obut an- 1- one i n THFPaT/USRIDB6/036985
was treated with 0.055 gm( 1.47 mmol) of solid NaBH4,
stirred at QC for 0.5h, allowed to warmto room
tenperature, stirred for 18h, quenched w th aqueous

SO B0 B R SR el RAENED LER B Tt gm 200

WTL4D (aiht2et, Jan2l 1p2.6n8.3 Hia)J ed over Na2SO4 and

SSR63 BRasBl AT ER B e amgrapetnony

g phed§Re3ymethy)-3¢8-diny doo-UH- lffhdazod>44l-omas di ssolved in

CH2Cl 2,,, cool ed C, treated with Q.2 1,7

o) 2 uisiigessantidly B sahb BBl deoddin Exalyble Tosteps band o,

Vva!rmelmpldsﬂng’r]!-1(3}!{{]9»2{6lﬂtlorbmetkﬁmybpia§rhyl]leﬂfdlnwl}pkretmw,4-dif|uorobut-3-ene
0 uenc

d h . and
| e ot o e SYGRRE0E Jp ol SpeBl RS mo oo
pmée, Wmmqabeﬂm%mmmagbi ¥ 10Md, RHMVt=ET 434, Dad o8, 2H), 2.93 (s,

Crdca R 5o MIERBb GRO-BS A YRR LALS G Bt =72 o

f uridhen, 25 7.0i ¢@t 2ay 7140 @ 2R, &= 818D MIS ESBmid A Df1+H))*
| uor %@Zﬁ§§éﬁ£g§$¥ é-‘ Hﬁs ynyl } phenyl ) -1, 4-di f | uor obut ane
TGN | {MHlof ~ 13 ng (0. 034 mml) of
bi s(benzonitrile)dichloropalladium((ll) in di oxane was
added 0.145 gm (0.072 mmol ) of a 10% (wt/wt)
tri-tbutyl phosphine i n hexanes. The reaction m xture
vvas stirred for 15 m nut esE@AMPOBNMoenperature, treated
h4 f co grll' idefllwed y..0. m
Of | -d ’I = 4=
0.pHengIa3C ri:eﬂlﬂ/lmmﬂﬂ‘lvdfo-thhﬂw dnel
4-di fl uoro-butyl)benzene and 0.25 gm (1.48 mmol ) of
1- d|fluoronethoxy 4- et hynyl benzene dissolved in 2 nL
The reaction m xture was heated to 350C
wed to cool tR room tenper attiysg, (PENIPdCRd
re fopssh, dinto EtC(?iA@‘SW’"FW@m'”e
eparated, wash

thoxy)-

at room t enper
or gani ¢ phase
wat er and

Step a) 1-Bromo-3-(4,4-difluorobutyl)benzene
A solution of 4-(3-bromophenyl)butyraldehyde (0.6 g, 2.6 mmol) in pentane
was treated with a solution diethylaminosulfur trifluride (DAST) (0.38 mL, 2.8 mmol)

in pentane, stirred at room temperature for 1 hr, poured into water and extracted with
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brine, dried over Na2SO4 and concentrated under

reduced pressure. Chromatography of the concentrate on
weizbi7masgel with a gradient of 0% to 25% Et OAchexanse®e/036985

af f orded

1- (3-{[4-(difluoronethoxy)phenyl]ethynyl}phenyl)-1

, 4-di fl uorobutane as an oil, 0.314 gm (82%yield); 1H

N@xé gl\ggﬁact%‘a}%gﬂ%n%d Wﬁ?‘%&)&z@ 'Ehgé‘ ?{regdbvé m%ghesium
7 3ubateand cpneantiiated inMacyo.=Tig: @skitgnt repidke-wasgpurified b3 Hpsh
T e B e T s o
- Dengenchys a clBatoitl OBEdy (548 ield); dalzNMRz(DMSé) “dei nty7 (m, 4H); 2.6 (t,
EXx
T N 2L PR D BT Byrhgeror (eI
1-r/2- ={24®[QVHHT*I uor onet hoxy) phenyl ] et hynyl } phenyl )
R o R AR -
NNRmefigy0-3)\5-dihyBhds@Hamidazal-46dnel . 91 (m  4H), 2 94 (s,

3H) 4 ng{ %ss%aﬁfmy j%g%%mg pﬁé’c)egugsdén? k{edHﬁ ﬁi(a{]\p_e ‘782 Séeps a and

and emp(cdlngﬂhbromoﬂ-m 4-difitprobrityhSendenelahd I-difludromethoxy-4-

o b1, 5tk by B B o1
2-ghaCoyiSldy, 4np( B4-67 007 ‘BrRMROONIPD eV .B-(M32HR-1.8 yar ZHwR.5 ¢, 2

- - e - -

yﬁﬁpﬁ-&lﬁ\ﬁﬁ-%ﬂ)n%{) AP H5 8.8 G il ZaHm: Az 619200 & Kp)ESIT m/z
a)424-[Brg)in- 3- but - 3- enyl benzene A solution of 1.34 gm

(3.77 mmol ) of methyltriphenyl phosphoni um brom de in

THF at OOC was treated dropwise with 2.3 mMl _ of 1.6 M
n-BuLi in hexanes (3.77 mmol), stirred at OOC for

0. 25h, cooled to -78 0C, m—gg@ggi{ggpw se with a

sol ution of 3-(3-bronophe tonal dehyde (0.7 gm
3.Ei8paratioh dfg-ﬁmmo-s-t[él-l(d|ﬂd0ﬁimetﬁ3xﬁ)(6hénvﬂ-5|:[3 (8Hydvextdybut-1-yn-
{ O VROHR A . £ QR DGR Rk G- GRS a%od L aqueous

A mixture of copper iodide (8 mg, 0.04 mmol), bis(benzonitrle)dichloro
palladium(ll) (23 mg, 0.06 mmol) and anhydrous dioxane under argon was stirred for
3 min., treated with tri-t-butyl phosphine (10% in hexane) (240 mg, 0.12 mmol),
stirred for 5 min. treated with diisopropyl amine (0.33 mL, 2.4 mmol) followed by a
solution of 2-amino-5-(3-bromophenyl)-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H- imidazol-4-one (0.82 g, 2 mmol) in dioxane and 1-hydroxy-2-propyne
(0.47 mL, 0.006 mmol). The reaction mixture was heated to 35 °C for 30 min.,
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concentrated under reduced pressure. The resultant

resi due was taken up in Et QAc, washed sequentially
woizodr/oss2d7er and brine, dried over Na2SO4 and PCT/US2006/036985

concentrated under reduced pressure. Chromatography of

this concentrate on silica gel with a gradient of 0.5%

Et OAc- hexanes to 2. 0% Et OAc- hexanes gave

yogqe&@ow@%ﬁ% elgg&%ﬁlz%%l Qéetéfé OFHe’ ex?a@t@ vidie (:&Q%hed
Mashacﬂ-hmtﬂ bring,.dfietioyer SpAON §Wfatq p|)1d C@Cpgtrgfmj uimfiﬁr reqluqeLd

%n%sgi-% 'gqe r§9¥ Hﬂ% Fe%‘%[l v@ggﬁgllﬂéd fo flasehnczhé"?]rgat/ggga(ﬂhy on smca gel,
aft i) efho;an@hat(a 2"“15% mﬂmgnodfetiwl B@Qiﬂﬁ? as-alant & affgrd H@q’t LBn

[ CH2Cl 2 at
semionggs BT sl R 4 GRiEhutld o o ps3T: (kiR [DE0-do) &
4 o @hasmmsbamwnlzww«shswp@amqt PEDABL 860160 <b 2H); 7.1

t(é t1§ (t 2%53 fgn%ﬁbg% d’han¥iy{wié:[ﬁgl)eédsq ] n?gg%?—?zzclw HI'

The resul tant organi c phase was vvashed sequentially
with water and brine, dried over Na2SO4 and

concentrat ed under reduced pressure. Chromatography of
the concentrate on sili caEgAM PhE 21 a gradl ent of

8L nyl]-5-[3-(4- hvdrovautvl)-
EIMZere adsS dn

Q:;I‘Pébmm (ri=@fg1N3, sldﬂWdrd-HlL_M CDCl 3) d: 2 03
(m 2H), 2.74 (m 2H), 3.29 (dd, 2H, J = 5.4, 19.1
Hz), 4.47 (m 1H), 7.12 (m 2H), 7.32 (m 2H). Step c)
1- Br ond© -(3-f%§but 3-enyl ) benzeng, A sol utlon of

of /
>a- i odobut §¥F¥penzene i nN RCl 2
was treated @ (5-5 mol") of DBY. gk
tenperature, Stirredat oomte"lli"perature ‘
poured into Et OAc. Thé&Tr&sul tant organi c phase we
washed sequentially with water and brine, dried ov8r F
Na2SO4 and concentrated under reduced pressure.

Chr omat ogr aphy of the concentrate on silica gel with a
gr adi eAtmigturdebasmationmf 2-DinE5cAddilusremethayipbenyl]-5-[3-(4-

hydroxybut—1-yn-1-yl)phenyl]-3-methyl-3,5-d|hydro-4H -imidazol-4-one (0.26 g, 0.65
mmol) in ethanol and 5 % palladium on charcoal (26 mg) was placed on a Paar
hydrogenator at 40 psi hydrogen for 8hrs. The reaction mixture was filtered through

a celite pad. The filtrate was concentrated in vacuo. The resultant residue was
purified by flash chromatography on silica gel, 5% methanol/ ethyl acetate as eluent,
to give the title product as a white solid, 0.16 g (61% yield), mp 63-66 °C; "H NMR
(DMSO-de) & 1.4 ( (2H, 2H); 1.5 (m, 1 H); 2.5 (2H, under DMSO peak) 2.95 (s, 3 H);
3.3 (g, 2 H); 4.3 (t, 1 H); 6.6 (b, 2H); 7.1 (m, 3H); 7.15 (, 2F); 7.2 (m, 3 H); 74,2
H); MS [(+)ESI] m/z = 404 [M-H]".
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br ono- 3- (3-f | uor obut - 3-enyl ) benzene as an oil, 0.20 gm

(80%yield); 1H NVR (400 MHz, CDCI3) d: 2.45 (m 2H),
wa@.208/0682712H, J = 7.8 Hz), 3.29 (dd, 1H, J = 2p8T1/US004/036985

Hz), 4.50 (dd, 1H, J = 2.8, 7.3 Hz), 7.12 (m 2H),

7.32 (m 2H). Step d)

2- Am no- 5-[ 4- (di fl uor onet hoxy) phenyl ]-5-[ 3-(3-fl uorobu

t-3-en-1 - yl)phenyl]-3- EXAMPLE 22

mat hyI 3 5 di h dro 4H-| mldazoI-Z[-one US||n Iy

essentl al
ethox

material, the title product was obtained as a
yeIIow—tan fierany solid, np diB,600C, 1H NVR (400 Mz,

DVSCQd 6) d: 2.
4.29 (ddy,_ 1HN
2.9, 18.2
Hz), 7.08
(m 2H), 7.54 (m FI\/IS(ESI) mz 404.1 N +/<F
and M5 (ESI) niz 402.1([|\/H—I]) . EXAMPLE 18 O™
Preparation of 2-Am no-5-r3-(4,4-difluorobut-3-en-1

-yl) phenvp-5-r4- (difl uoronethoxy)phenvp- 3-

met hyl '"A3sd@utabinhof @raminbho-@ttotamophehyt) et @jflualomethoxy)phenyl]-3-

3- ras I
APV AR R PREAY |SRT o Y RBRETH Ryl £ Freatec

i withdampthexg-gropyne (0.27 mind.2empiot) yollogred by tetrakis(triphenylphosphine)

SR DO BT SROAE 05 LAy lggo o vatoran
3ep<t;a¢tad ith lethyl aoatatieo Ty shiteasts wers cyrhbipbd washpd epcutmaauy with
d%\{%&%}nﬁ%rﬁg &Jléd Nér fh%ﬁh% 1%%ulf;:tg'a§ud Q;'oh mté’aslﬁ%aCUO

further purl fon 1Tnthe next ste
1r¢gutapiresioie M@erp@lnﬁedwhme)qumqtegmhy o] pmea]gel)ln ¢th4L @betate
4RI SIE Aol < 3 Mool S inaTR Ml
0 nmapsiepectal Bnalyaes.) of 1.6 M n-BulLl in hexanes,
stirred at -78 OC for

(m 2H), 2 Q(m 26y, 2. 98 (54 3H),
08.8, 52.0 , 4. 41 (dd ANy =

EXAMPLE 23
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1Z)-3-
methoxyprop-1-en-1- yllphenyl}-3-methyl-3.5-dihydro-4H-imidazol-4-one

) HaN
Lindlar Catalyst >‘N/

H o
2 HaCO™ 7 O
[+
o~

A mixture of a solution of 2-amino-5-[4-(difluoromethoxy)phenyl}-5-[3-(3-

methoxyprop-1-yn-1-yl)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one ( 0.1 g, 0.25
mmol) in ethanol (1.5 mL), quinoline (1 drop) and Lindlar catalyst (24 mg. 10% mol)
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0.5h, treated dropwise with a solution of 0.22 gm

(0.86 mmol ) of difl uoronethyl di phenyl phosphi ne oxi de
wOonooTkBs27sti rred at -78 OC for 45 m n, treat edPOIUS2@6/036985

sol ution of

3-[3-(4-difluoronet hoxyphenyl et hynyl ) phenyl ] pr opi onal d

ehyde 0.17 gm (0.58 mmol ) in THF, stirred at -78 0C

f wﬁsgbgte&@gaeﬂaf % h%ﬁg&@&ﬁllk@mﬁc‘é? %ﬁr‘?ed for |15rheﬁné}ted Efﬁ@lﬁ@h celite.

u u wi t
ofl @aﬁlltr@tq)wag EoRGREtrAies He Hadioy J@ﬁtrﬁ%h"‘la?t Rﬁﬁldﬁemsaquna@mby flash

brchfb?nat &l &Y §ﬁcé§@ I%Bgtafé)%ﬁﬂérﬁtafo%ﬁfo'r@ﬁ\%" title compound as
re uced gdessure t

og raf% hi's concentrate
oﬁl whiteisoid, b5 W(W%dle@i)ampéﬁt % HéW%éDM§Ol@é%5295 (s, 3H);

1300, PR B HER QLY P G0 S Pagi 7 (ms 917 (m
pﬁ'e‘h§,d PHY MS [(irfBSIbméot 40348 as an oil, 0.09 gm (52%
yield): 1H NVR (400 Mz, CDCI3) d: 2.29 (m 2H), 2.66
(t, 2H, J = 7.6 Hz), 4.13 (m 1H), 6.50 (t, 1H J =
73.6Hz), 7.07 (d, 2HL) = 8.8 Hz), 7.13 (m 1H), 7.26
(d, 1H1] = 8.8 Hz), 7.34 (@Aﬁbpjzz 49 (dt, 2H J =

2.1, 2.6, 83Hz) Step
2 Preparatic p j phenyl]-5-[3-(3-

Wle)tﬂ 11;41 d %"yn-ﬁ%té}ﬂﬁ%%%
YyOT O- 4+ 1T I ng

essentl aI I y the sane procedure descri bed in Exanple 1,
Steps b_and g,n and enpl oyi ng
1- (3-{ 9f3(d|flbraﬂorrethoxy)pheﬁél]ethynyl}phenyl -A,4-d

starting teri al thetlt)*E!\I
d as a |I%ht yel | ow saol i
620C, 1H N , F DM d: Bt {7,
Hz), 2.49 (m 2H), (s, H), 4.37 (m ¥,
(brs, 2H), 7.05 (d, 2H, J =8.7 Hz), 7.12 (t, 1H, JOf<F
74.2 Hz), 7.18 (m 2H), 7.21 (m 2H), 7.40 (d, 2H, J =
8.7 Hz); M5 (ESI) mlz 422.1 ([MtH )+ and M5 (ESI) mz
420.1 (A[ Avxddre of aﬁéﬂdﬁﬁbl& é&tiahe:maram:h@e [@f(d|ﬂuoromethoxy)phenyl]-5-

né% hoxyprog 1-yn -yf)é)rlmjeonry - -m h{,f’é‘ g%thy%iro 4.[I im azol AP -one ( 0.1g,
pm&lmﬂ’r)rﬁhﬂﬂw% Balfzdilinhwe cloarébhl i(10 thgy olas $taese under a hydrogen
filled balloon for 16 h and filtered thru celite. The filtrate was concentrated to dryness

compound |

in vacuo. The resultant residue was purified by flash chromatography on silica gel,
ethyl acetate as eluent, to give the title product as a white solid, 0.04 g (40% yield),
mp 48-50 °C; "H NMR (DMSO-dg) §2.4 (m, 2H); 2.95 (s, 3H); 3.2 (s, 3H); 3.3 (t, 2H);
6.6 (b, 2H); 7.1 (m, 3H); 7.2 (m, 4H); 7.4 (d, 2H); MS [(+)ESI] m/z = 404 [M-H]".

EXAMPLE 25
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl}-5-[3~(5-fluoropentyl)-

phenyl}-3-methyl-3,5- dihydro-4H-imidazol-4-one
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Step a) 1-Brono-3-(4, 4-difluorobutyl)benzene A
sol ution of 4-(3-bronophenyl)butyral dehyde (0.6 g, 2.6
wonwi7)038211 pent ane was treated with a sol uti on PCT/US2006/036985
di et hyl am nosul fur trifluride (DAST) (0.38 m _, 2.8
nmmol ) in pentane, stirred at roomtenperature for 1
hr, poured into water and extracted w thether. The
extract sowere conbi ned, washed with brine, dried over
magnesi um.sul fate and concentrated in vacuo. The
resul tant [esidue was purifi by flash chrorat ogr aphy
on silica ge& hexaPte)H.t G afford DAST
1- brono-3~(4, 4 he
0.36 g (54%yietd); 1H NWVR (DvS(d |6) d 1.7 (
2.6 (t, 2H); 6.6 (txd, 1 H; 7.27(m 2H); 7.38 (
1H) 1 7. 39 (sBuplienypass spectrum [(+)ESI] mz = 248
[ M
2-

1
H + St equl, bi}sopropylamine
A no- 5- [ 3- (4, 4- d’S/I Luor obut yl ) phenyl ], [4 (difluoro

met hoxy) - ph J >FN
3- et hyl - 3, Fdl@éro 4H i m dakol - 4- one LB' DY

essenti al 'y the same procedur e~deésef |
18, Steps appqgbng,cr,and enpl oyi ng
1~brono- 3- (4, 4- dlffuorobutyl) benzene and 0/<
1-difl uorg;‘retggtx - ethynyl benzene as reactants, Fthe
title conpayp s obtained as a white solid, 0.17 ¢
(42%y| el d) an54 57 0C, 1H NWR (DVsQd 6) d 1.6 (m
1.8 (m 2H); 2.5 (t, 2 H; 2.95 (s, 3H); 6.0
m 4H); 7.4 (d, 2H). M
[é?%gﬁ:b(mowgﬁﬁﬁﬁﬁepta LE 20 Preparation of

2- A nek iixtute Ol aif thanolitesdhdtioy )ap BB BromospBeyi)-parttr 4yl

1-@1‘3%&38 R teB ANkt fy-2 Sreoland Platioum Xidq @409 19% e pas placed
moxtaupaer siakeofopdrhrs ondetelO(Bi ofthydtbdad. Mhmlrg¢action mixture was

PSR /e o R AR ool ed n'eide T Fcilfont resiau

f avasPunified by flashadhecmaioyiaphy lon sility gelp h 4 PHi hexahd/Gdhyl acetate, 2™

h"z’:‘f‘ﬁé?ané? éﬁyl%éta?e‘ %32 elwgr?tl, BG give 5-(3-bromophenyl)pentan-1-ol as a clear
oil, 0.75 g (74% yield); 'H NMR (DMSO-dg) & 1.2 (m, 2H); 1.3 (m, 2H); 1.5 (m, 2 H);
3.3(q, 2H); 4.3 (t, 1 H); 7.2 (m, 2 H); 7.4 (m, 2 H) MS [(+)ESI] m/z = 243 [M-H]".
Step b) 1-Bromo-3-(5-fluoropentyl)benzene

A solution of 5-(3-bromophenyl)pentan-1-ol (0.63 g, 2.6 mmol) in methylene
chloride at -78 °C was treated with a solution of diethylamino sulfur trifluoride (DAST)
(0.7 mL, 5.2 mmol) in methylene chloride, allowed to warm to room temperature,
stirred for 0.5 h at room temperature, poured into water and extracted with ether.

The extracts were combined washed sequentially with saturated sodium bicarbonate
and water, dried over magnesium sulfate and concentrated under reduced pressure.
The concentrate was purified by flash chromatography on silica gel, 40:1 hexane/
ethyl acetate as eluent to give 1-bromo-3-(5-fluoropentyl)benzene as a pale yellow
oil, 0.4 g (63% yield); "H NMR (DMSO-dg) & 1.3 (m, 2H); 1.6 (m, 4H); 2.5 (t, 2 H); 4.4
(dxt, 2H); 7.2 (m, 2 H); 7.4 (m, 2 H); MS [(+)ESI] m/z = 245 [M-H]".
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stirred for 5 mn. treated with diisopropyl am ne

wo %3827 _, 2.4 mmol) followed by a solution P@fl"/USZOO6/036985

25

2-am no- 5- (3-bronmophenyl ) -5-[4-(di fl uor omet hoxy) phenyl

]-3-nethyl-3,5- dihydro-4H i mdazol -4-one (0.82 g, 2

mol ) in di oxane and 1-hydroxy-2-propyne (0.47 nl _,

0.006 mmol ). The reaction m xture was heated to %5‘?00“3
r 30 K rAethidix¢Tphangl] &3 (@dtumdopentyl) phenyl]-5-

gg 8}2%°ngt§§g??\/\ere g{)pnbl ggzd washed wth

dthyl-3,8+ dibydes,AH-Ridazeltanes at e and concent r at ed

under g%gé%% Hléfne PRl Webattedrie Exauplevi@s Steps a and
puri fIL'!% gptﬁ%ﬂl chr omaEE

h
O KX Y
o ks bbb RscEmRs pdmpourR: bi bitainotlied 2 ahitsesald, 0.04

93 0C, 1H NMR (
(PHs%Id), ' BNBIR RMSP-dg 5953 (18, 21 D%S(wg 4%3 (%6%( Em 2:5 (s, |
t i 7.4.@2H)t M Sl m/z
ﬁfg §4n4 (o%t %}ﬂ e?sgo @) b')#ﬁ” 3%7@@ ?@]7”1(% :roz1 x gﬂ@)

H]"EXAMPLE 21 Preparation of
2 Am no-5-r4-(di fl uoromet hoxy) phenvn-5-r3-(4- hvdr oxybu
tyl)- phenvp- 3-net hyl - 3, 5-di hydro-4Hi m dazol - 4-one A
m xture of a solution of
2-am no- 5-[ 4- (dlfluororretﬁgmmn_eml] 5-13-(4-

hydr oxybut - 1-yn- 1- yI)phenyl |-3-rreEI|y - 3,5z (] ﬁ tll -
NP eiazehtich oh2-ANING-d-(difl SHOT 8
pal | agi ol hrc{_gﬁ_,mam dieaced on a Paar

o ‘ rogen 1or 8hrs. The reaction
m xture was filtered through a celite pad. The
filtrate was concentrated in vacuo. The ri&¥ul t-ant
resi due purified by flash chromat ograp bn silica

gel , 5% net hangl / get hyl ate as el ye >g @ ve t he
amﬁt‘?%%%d 0.16 ¢ >

title product oyd)
63-66 0C; 1H NMR (DVBOd 6) d 1.4 ( (2H, d

H: 2.5 (2H under DVSO peak) 2.95 (s, 3 H); 3.30(q,F 2
H; 4.3 (t, 1H;: 6.6 (b 2H; 7.1 (m 3H; 7.15 (t,
2F); 7.2 (m 3 H; 7.4 (d, 2 H; M [(+)ESI] mz = 404
[MH + W&s’én@@ly the same procedure described in Example 25 5 and

employing 1-bromo-3-(4-fluorobutyl)benzene, the title compound is obtained as a
white solid; "H NMR (DMSO-dg) 8 1.6 (m, 4H); 2.5 (m, 2 H); 2.95 (s, 3H); 4.4 (dxt,
2H); 6.6 (b, 2H); 7.0 (m, 3H) 7.2 (m, 4H); 7.4 (d, 2H), MS [(+)ESI] m/z = 406 [M- -HJ".

EXAMPLE 27
Preparation of 2-Amino-5-[4-(diﬂuoromethoxv)phenvl]-5-[3-( 6-fluorohexyl)-

phenyl]-3-methyl-3,5- dihydro-4H-imidazol-4-one
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Preparati on of 2-Am no-5-r4-(difluoronmethoxy)phenv
p- 5-r3-(3- net hoxyprop-1 -

wonedr/ps271 phenvn- 3- met hyl - 3, 5- di hydr o- 4H i m darPorA%26036985
A solution of
2- am no- 5- ( 3- bronophenyl ) - 5-[ 4- (di f |l uor onet hoxy) phenyl
]-3- methyl-3,5-di hydro-4H i m dazol -4-one (0.65 g,

1.6 mol ) itF pyrrolidine was treated with

3- met hoxy- propyne (0.27 ni, 3.2 mmol) fol [dhed by

t et raki s( rlphenyl phosphl ne) palladl un(O) (WOy\ng, 0.08
mmol e), h h Ko Dat er

and extracted h ethyI acet at €. The extractg Were
combi ned, washed sequentially wi't h wat er ‘
dri ed over magnesi um sul fate and concentrated in
vacuo. The resultant residue was purified by flash
chromat ography on silica gel in ethyl acetate to give
t he ti tYsingessgnbiallydae sarme suasediae, degcrpegl ip gzmleea‘a‘% ,

bying @b%&%@lﬂ&oﬁ@%b@ﬁf&‘fer e tABRLM RSN EW:H& as a

reparation di f 1 uor onet hoxy % env
pmtﬁ@hfé TANYR (BM%Qg)p&rb%(rm,‘l Y16 (m, 4H); 25(m 2 H); 2.95 (s, 3H);
{‘ )51;) B8Rk, lhéﬂ)i ORdetah)‘ & P(eft Py 434 b ME @+ BSI) miz 434
2-[Mri11]no 5- [4 (di f1 uor omet hoxy) phenyl ] - 5-[ 3-( 3-
nmet hoxypr op-1-yn- 1-yl ) phenyl ] - 3- et hyl - 3, 5- di hydr o- 4H
i m dazol -4-one ( 0.1 g, 0.25 mmol) in ethanol (1.5
m.), quinoline ( 1 drop) and Lindlar catalyst (24 ng.

10% nol ) was pl aced under a=YNfP filled balloon,
stlrred for 16 hr fllteredéﬁm)'g'g‘tez‘rgb ite. The

ogr aphy on S|I|ca
rd the title
corrpound as a white solid, 0. 05 (50%yi eld), np
41-44 0C; 1H Ny ( DMSQd 6) d 2. 95 (s " 3H); 3.2 (S,

°1 (

3H); 4.0 (d, 57%,q, 16! 6.5 ¢QHs1H): 6.6 (b,
2H); 7.1 (m m 4H—7. 4 Br VB
[(+)ESIT mz H +. WI\/PLE&Z/i\@/

1) t—-BUg,P, (PhCN)gPdC]Z,
Cul, diisopropylamine

F H2N s
}QOY N»‘N
HsCO O 0O
2) Pd(CHzCN),Cla O F
o~

NH F

Y
H,N ”/

Step a) 1-bromo-3-(4-methoxybutyl)benzene

A mixture of sodium hydride [60% in oil] (130, mg, 3.3 mmol) and THF was
cooled to -5 °C, was treated via a syringe over a 1 min. period with a solution of 4-(3-
romophenyl)butan-1-ol (0.7 g, 3.0 mmol) in THF, warmed to room temperature and

stirred at room temperature for 0.5 h, treated with methyl iodide (4.6 g, 35 mmol),
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Preparati on of 2-Am no-5-r4-(difluoronmethoxy)phenv
p- 5-f3-(3- et hoxypropyl ) phenvn- 3- net hyl -

W0 2807d3%p7dr 0- 4H-i m dazol - 4-one A m xture of anPCT/US2006/036985
et hanol i ¢ sol ution of
2-am no-5-[4-(difl uoronet hoxy) phenyl ] -5-
[ 3- (3- et hoxyprop-1-yn-1-yl ) phenyl ] - 3- net hyl - 3, 5- di hyd
r %’f’ ﬁé't‘.i‘ foFquwaéeureﬂ B %aﬁlrﬁe& a&m&m@ﬁ CHUF?JJQ aﬁ@gxtﬂ-&?@d with ether.
pal | adi um on charcoal (10 was pl aced under
hy 8e 6y6acts Wereerrpined gypshed Wﬂb bﬁn%rﬂileﬂqu?éméan¢wm sulfate adn
C%bhée‘?ﬁra@a% %MJ afrfe ﬁé@@taﬁ?%%fervé’és%rﬁ‘@d ggﬂﬁ&faﬁrﬁ%atography

vacuo. The resultant residue was purl

chRsitige o6k 4pH\hexaneliathid acefale asalygnt, ta@é‘pai b)ém@ﬁdém

¢ ; . _ e ol
5o odHeh gREa o 20at AR s RS0 5 1.
2K; 212); 9% (s, 2H8H.5 (B2H)(8.2 (SHH); 334t gﬁ,); REB(m, BB 7(4(m, 2H); MS
2K, 5 v 2 4H); 7.4 (d, 2H); M5

(T&*}Esi] i’hlz(mg?‘@r&dﬂ ™ I(—I]m+. II%DXAI\/PLE (25 Pr I;)par ation of
2-Step hp2-amino-Gefuf(diftroromethoxy) pitemyll-5-[Bi4-Befoxybutyllphenyl]-3-

ariy e iRl P doleens )

5- ( 3- Bsingptssantially die mmapmlcedurmdﬁsmb@dom ExampleH®n Stdps a and

S%l é‘l’id é)rﬂgl)%l(na 1(ﬁoﬁ&gg&-ﬁgﬁQX%g&h&%%z&lﬁn%gb glflu%rgﬁ%%x9-4-
1@%ynyib¢nms gslreadtdntentha tlﬁ@cmmsmmdenaﬁ otaidetiias awwhitersolid, mp

CRPBRH” AN BRo-f9 B 2P Al Bt 21D 4334094 5T e. am

v &cp,. 2H)he.6r(bs2Hl); &tk (n, 881); dmz Wwasdhiyi 7i4f dedHph WS [(a}EfSI] m/z 418 [M-
chpomat ography on silica gel, 1st 10:1 hexane/ et hyl
acetate, 2nd 2:1 hexane/ ethyl acetate as eluent, to

gi ve 5-(3-bronophenyl)pentan-1-ol as a clear oil, 0.75

g (74%yield); 1HNWR (DMSOd 6) d 1.2 (m 2H); 1.3

(m 2H); 1.5 (m 2 H; 3.3 (q, 2H; 4.3 (t, 1 H; 7.2

(m 2 H; 7.4 (m 2 H NSEAM&LMZ:MS[MHH

nﬂmgg_gﬁél lmldazol 4-yI}- N-propvlbenzamlde

Q o \/\NHZ o)
T g
H ‘

1) t+BusP, (PhCN),PdCly,
Cul, diisopropylamine

N O 0
H
2) Pd(CH3CN),Cl, O F
o=,
» I
HoN H/
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chloride at -78 0C was treated with a solution of

diethylamno sulfur trifluoride (DAST) (0.7 mM , 5.2
wonwi7)03s211 et hyl ene chl ori de, allowed to war m POTAUSZIU5/036985

tenperature, stirred for 0.5 h at roomtenperature,

poured into water and extracted with ether. The

extracts were conbi ned washed sequentially with

saswpaé)@dsﬁﬁﬁb-mnpmpgabbmlgeand wat er, dried over

magnesi um sul f and concentrated under reduce
pr essuré miiHee %&i@'@?y‘r%ﬁ"@e\ﬁ%@ Pk r@ﬁlOB)anmtla@,thylamme (0.83 mL,

chs ghely inrRéylieRe §hlbh@é1wG§ boold@tol-s*ex #8sted ithYd-bromobenzoyl
acetate as eluent to giv

1- Bries-(3.9¢ 4. 5fmm8|r)o‘ﬁ%rm%¢l tp5RerD &3napeyatue. shilred piraosyjemperature
0' ﬂor 1 @n 6o@e6 ﬁfﬁ%ﬂé{uéﬂug)sodl%ﬁl l’)\%?bé%@h&’ eﬁt}acg?_(g-wﬁh (ﬂBtlzylene

4
2 qJ;)londya A]%@rﬁxtrgbctﬁwverwggrp@mygqushﬁﬂ geéuegﬁugll){ With-pvatesaag brine,

C)drled over ma nesnum sulfate and concentrated under reduced pressure. Th
2-am nG 5 di fl uar onet hoxy) phenyl | - 5-1 3- (5pr uoropee

nt {EEY fﬁméfﬁﬁ!qusayvasmﬁw by figsh mrﬁmamramyu%sd@wel Z-ohexane/

USétHQ Re&RNAd Alibnt, H@v&@%rﬁ&ﬂﬁﬁ@lﬁ*l%ﬂf&%b%% Whlte solid, 0.74 g
npe18 St eps and c, an oyl n

1- 6 thotield); { BW@&DMﬁ&@@ﬁ)%ﬁ@TW&W 2H); 3.2 (1 2H); 7.4 (t, 1H); 7.6
L@ thyarameuneng & 165 oK BRRARE R I?ésg,%?g@?@ﬁthe

[ e Compoun obt di ne
( 18tep ) S+ ng')amlm-'%mombm@nmmemh@xlm thyl-a_-oso(m dihydro-
4;’)H-|2rﬁ60@z£>ﬁ4 - hupro&fyl%énéaﬁwd%l'l) 4 4 (dxt, 2H); 6.6

~

7.4 (d, 2H; MBS

[ (+) ESIYsipg stﬁzbal[y %usme)prwmcﬁszﬁb@# in Fseatle h8, &teps a and

2- ( -4- -
5(9;5518 %ﬁﬁyﬁlgr%b@@&“% 32 %é%ﬁa%h\@@)énd 1- déﬂugromethoxy 4-ethynyl

di PRpEeeR asraasiants; matztlem@ngsm@\ gfaéﬁtamdaas ywhite selighmp 93-96 °C

r I 5 I
BN SR 0 8T e S 800 07 20
i 7.0k 2Hed3 &9, B4 @, 20);i7cH (d1 FHNIVIS (dDN’B(D7dBXS dH);. 834 (b, 1H);

(WsHDESRmEz 4T RHTY) : 2-95 (s, 3H); 4.4 (dxt,

EXAMPLE 30
Preparation 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(2-fluoroethoxy)-
methyllphenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
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2H); 6.6 (b, 2H); 7.0 (m 3H); 7.2 (m 4H),; 7.4 (d,
2H); M5 WH)ESI] nlz = 406 [ M H + EXAMPLE 27

weéne@passt7i on of PCT/US2006/036985
2- Ami no- S-r4- (di fl uoromet hoxy) phenvp- 5- T3- ( 6-fl uor ohex
yl')- phenvp- 3-net hyl - 3, 5-
di hydro-4H-i m dazol - 4- oneUsi ng essentially the sane
procedure described in Erapplg 25 and errpl oyi ng

1- brono- 3- ( 6-fd. Sy | )benzene Ehe i cenpound
is obtained as a e solid, 1HN|\/R(|51VS ) d 1.3

(m 4H); 1.6 (m 4H); 2.5 (m 2 H; 2.95 (37 3H); 4.4
(dxt, 2H); 6.4ftdup PEIN,Pach; O (M 3H); 7.2 (m 4H); 7.4
(d, 2H); M [(eglasbp]ropydnm434 [ M H +. EXAMPLE 28
Preparation of HzN

2- Ami no- 5-r 4- (ggt hoxy) phenvn- 5- r?*
yl ) - phenvn- 3- met hy#4 3, 5- di hy,eq/o;4 PuRe”
Step a) 1-bronp-3-(4-met hoxybut yl )Bengeife ' xture of
sodi um hydr i derd@e&.cn oil] (130, ng, F 3 K

THF was cooledto-5 0C, was treated via a syiinge
over a 1 mn.3per od with a solution of 4-(3-
ronophenyl ) but &an- Nol (0.7 g, 3.0 mol) in THF, warnmed
to roomtenperature and stirred at roomtenperature
for 0.5 h, treated with nethyl iodide (4.6 g, 35
NMgtep. a?tll-Brbﬂfb ﬁ-‘?ﬁ-fl@ofbetﬁ@k%ﬁé’th Nbénfdeur at ed ammoni um

chloride and extracted w et her . The extracts were
conbi ne%m'WﬂR?éOW"PH‘YHW%@O/ﬂM @b(WeWQ@SMP'&ﬁPd THF at

sukFgtpasafiatsPng @%W' ﬁgi)eaﬂltﬁ 8 sMI%ﬁéWof ih@orb&ﬁﬁhélWTHF aver a 1 min.
resi due was purif chr omat ogr ap c%/ on _silica

géaeﬂow‘tt[reﬁéwa%@m éwmedée&% temsReraiRa shired 67 46 figh et room

-tbh@@@t@e(tﬂeaté@%iﬂ%%%lﬁ%érﬁ 7ShhiBe ?@5@ ¢1. ¢<’Mm@lg|stnrred for 1 h,
0 38 %1%51% yield); 1H NWVR

1.RQUF Maturgteg a(nrtmoqurn)chl%ldg a{wg ex%;@.ﬁted gntlg etl'\er He]ﬁ extracts
7 werb ®omBlred, ﬁaﬁwe@@eq@%ttall%nth Whidrnb bihé, dried4fer magnesium
2 Sé‘Eilﬂﬁ‘?&’étC[Oﬁc?’gﬁaﬁWﬁﬁ%‘i?PFﬂ?éWﬁ’l JThe rpsidyenwas phidigddpy flash
utgnkgradediabhy 8n silica gel, 20:1 hexane/ ethyl acetate as eluent, to afford
1-bromo-3-(2-fluoroethoxymethyl)benzene as a yellow oil, 1 g (58% yield), '"H NMR
(DMSO-dg) 6 3.6 (dxt, 2H); 4.5 (dxt, 2H); 4.4 (s, 2 H); 7.3 (m, 2H); 7.5 (m, 2H); MS
[(+)ESI] m/z 219 [M-H]".
Step b) 2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(2-fluoroethoxy)methyl]-

6 fl uor ohex

phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one

Using essentially the same procedure described in Example 18, Steps a and
¢, and employing 1-bromo-3-(2-fluoroethoxymethyl)benzene and 1-difluoromethoxy-
4-ethynylbenzene as reactants, the title compound was obtained as a white solid, mp
40-43 °C; "H NMR (DMSO-de) & 2.95 (s, 3H); 3.6 (dxt, 2H); 4.4 (m, 3H); 4.6 (t, 1H);
6.7 (b, 2H); 7.1 (d, 2H); 7.2 (m, 1H); 7.3 (m, 1H); 7.4 (m, 1H); 7.5 (m, 3H); MS
[(+)ESI] m/z 408 [M-H]".
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met hyl - 3, 5- di hydr o- 4H-i m dazol - 4-one Using essentially

the sane procedure described in Exanple 18, Steps a
wand7mzsand enpl oyi ng 1- brono- 3- (4- met hoxybut y Py ibaszene3698s

and 1-difl uoronet hoxy-4- ethynyl benzene as reactants,

the title conmpound was obtained as a white solid, np

36-39 0C, 1H NWR (DMSQOd 6) d 1.4 (m 4H); 2.5 (m 2

H; 2.95 (s, 3H); 3.2 (sexAMPLES 818b, 2H); 6.6 (b,
- 7. 7.2 (m 4R 7.4 {d, 2H: M

g

.[2 ’ 0k 2, AN 1205l °igu x oxypheny|]-6-Ex
3-3-Rrefig1a0s-Aitydréd AHiigs It dipxy) phenv

p- I-met hyl -5-0oxo- 4, 5- dihydro-1 Him dazol -

4-vD- N- propyl benzam deSt ep a)

3- Brono- N- propyl - benzam de A tBwsRiRCE)FIEL N- propyl am ne
(0.33 mM _, 4.1 mmol) and tri é‘t"h‘jﬁwafﬁﬁyﬁ:@"e( 0.83 mM _, 5.8
nmol ) in nethylene chloride was coaleg-to -5 0C, HxN

treat ed wsth,3-bromobenzoyl cﬁbo@ 1g, 4.5 mm)m/
el e r OIPH % stirred at roomg. N

0
tenpersture for 1 h, red i nto aqueous sodi%m D
bi carbonate and extracted WPHCHENLSH ene chl ori de? The

F
extracts were conbi ned, washed ggquentially w th water 0/<F
and brine, dried over magnedi umisulfate and
concentrated under reduced preg¥sie. The resultant
residue was purified by flash chromatography on silica
gel, 2:1 hexane/ ethyl acetate as eluent, to give
3- br onJdingesgeytiallydhe anmed praxedarevddstdbesihiFkamle/3D gnd

0, H . .
(ng/ﬁl%y}irggl e’de%ifl&cli\l M;olﬂol‘-l dl “rlsg%:elf% Ihde7gcgr§pzo tntliggg\hn/%%ﬁ‘eéleml were
1 Hptairearcsidedtified . NAVIRland hid)ss sgBctrdl ahEigsgs. N1 z
242 MH +. Step b)
3-{2-am no-4-[4-(di fluoronet hoxy) phenyl ] -1-net hyl - 5- ox
0- 4, 5-di hydro- 1H i m dazol - TABILE Y N- propyl benzam de
Usi ng essentially the same procedure described in
Exanpl e 18, Steps a and c, and enpl oyi ng
3- brono- N-propyl - benzani de dflf,
1-di f I uor onmet hoxy- 4- et hynyl berrl\%@

(0]
/<F

O
Ex. mp
No. R ‘ °C [M+H]"
31 CH.CH.CF; 46-48 458
32 CH; 70-72 376
33 CH,CH,CH,CHj,4 37-39 418
34 CH2~<] 47-50 416
35 CH,CH3; 45-48 390
36 CH,CH.CHj, 40-43 404
37 CH(CH.F)CH,F 46-50 440
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as reactants, the title conpound was obtained as a

white solid, np 93-96 0C 1H NWVR (DVMSO-de) d 0.8 (t,
wokha7/0k81(m 2H); 2.95 (s, 3H); 3.2 (t, 2H); 6CT/USm06/036985

2H); 7.1 (d, 2H); 7.3 (m 1H); 7.4 (d, 2H); 7.5 (d,

1H); 7.6 (d, 1H), 7.7 (s, 1H); 8.4 (b, 1H); M

[(+)ESI] mz 417 [MH +. EXAMPLE 30 Preparation

2- Ami no- 5-r4- (difl uor omet ryEOEPNeBNA- 5- (3-1 (2-fl uor oet

hoxy) - nmet hvpphenv

- 3-net hyl - 3, 5-di hydro-4Hi m dazol - 4- oneStep a)

1- Brono- 3-(2-fl uoroet hoxyrretrhml)b;nzene A m xture of

sodi um hydride [60% in oil] (3;&3:\1 ng, 8.6 mmuol) and

THF at -5 0C was treated via a syringe with a solution

of 2-fl uoroet hanol inRT > 5 19om n. peri od,

stirred for 2 mn., warned roerrp rature,

stirred for 15 min. at roomtenpecature, treated with
3- bronobenzyl bromide (2.5 g, 11.7 nm®) g stirred for 1

h, pour e%)ﬂimnto saturated ammoni um chl ori de and
extracte ith ether. e extracts e conbined,.
washed t»—aJ—l—y—w-E—wa%-e;—and% dr—t@ﬂ&wer
magnesi u ul fate an centrated ynder reduced
pressur e%e’sl'he resi dug"&g Spurified E?/'%%I ash 441
chromat oggaphy on LH.CFecHe) . 20: 1 hgwane/ et kyb
acetate as eluent, to afford

1- brono- 3- (2-fl uor oet hoxynet hyl ) benzene as a yel | ow
oil, 1 g (58%yield), 1H NVR (DVsQd 6) d 3.6 (dxt,

2H); 4.5 (dxt, 2H); 4.4 (s, 2 H; 7.3 (m 2H); 7.5 (m
2H); MS [(+)ESI] mz 219 [MH +. Step b)

2-am no-5-[4- (difl uoronet hoxy) phenyl ]-5-{3-[(2-fl uoroe
t hoxy) met hyl ] - LE 40

phenyl } - 3- net hyl - 3, 5-di hyd@é‘e‘-ﬂﬁ—ﬁé—dazol -4-one Usi ng
esl%reparia@bh\oftzhgmam-[gr(diﬂedwmetﬂexwpihbﬁvll]J5n{3ﬁl<15mm-methoxv-
a an .

enpl
L g{,._"-l dro-4H-imidazol-4-one

‘1-di fl uor omet hoxy- 4-ethynyl benzene as reactants, the
title conpound wgs obtained as a white solid, m__

. ©iO\BH 1) 9-BBN
//// o 2) Phosphate —

Buffer HO-B
\
OH

Pd(CH3CN),Cl,
HN

HZN%N/ W\/\‘&Fi
N 7 O = O o}
Br: o
Oi OIF
F

Step a) (E)-6-Methoxy-hex-1-enylboronic acid
A mixture of methylhexynyl ether (7.2 mmol), 9-BBN 0.5M in THF (1.8 ml, 0.9
mmol) and catecholborane (1.21 g, 10.1 mmol) is heated in a pressure tube at 100°C
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40-43 0C;, 1H NWR (DMSQd 6) d 2.95 (s, 3H); 3.6 (dxt,

2H; 4.4 (m 3H); 4.6 (t, 1H); 6.7 (b, 2H); 7.1 (d,
wakhg7/03821(m 1H); 7.3 (m 1H); 7.4 (m 1H); 7PBT(USR006/036985

3H); M5 K+)ESI] nlz 408 [ M H +. EXAMPLES 31- 39

Preparation

2- Am no- 5-r4-(di fl uoronet hoxy) phenvn-5-r 3- (al koxynet hy

| gy rque%cwa-amﬂ pr?r,75pw$bbw£é Suftét; !stmééﬁé@ h %ner&tr%étkggmh
a

essent | he sane procedure described in

arfihemgl h@fpm@neﬁ @XHé@Fﬁ PRI HEH Mgaﬁ?@méﬁoacerttw@ed in vacuo. The
ngﬁﬂféﬂﬁn%s@h@w'\i)&me&' ahlrgsh cHYBRftdyPaHy ns@béﬂﬂ(nz) B;mefhoxy-hex-1-

identif |edq]a/ mass spectral anal yses. @?
Exenyierauss: a @@T'Wwwaa@mmmt%amngs( N@R3300 MHz,

7%5@13%@% %%@g‘ 5& l?)?ﬁ%%c @)g{@%@ 35:#81 ARR 2h):

4408816 (M, 4dbnt . Ex. No. R oc [I\/H—I]+ 38 CH2CF3
505t§8 b‘fé]an:n)’i%o- - Q'é%ﬁlf 3&@5@(& uor o EE @-mﬁthoxy -hex-1-en-1-

aration of Am no- hoxy) phenv
yff -phenyii3-methyldb-diydraedt-imidazol-4-one

A degassed solution of 2-amino-5-(3-bromophenyl)-5-[4-(difluoromethoxy)-
phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one (200 mg, 0.488 mmol) and (E)-6-
methoxy-hex-1-enylboronic acid (0.537 mmol) in 1 ml of 2 M K,CO; and 2.5 ml of
DME is treated with Pd(CH3CN),Cl, (20mg, 5%), the mixture heated at 95°C under a
nitrogen atmosphere for 16 h, diluted with water and extracted with CH,Cl,. The
extracts are combined, dried over MgSO, and concentrated in vacuo. The resultant
residue is purified on a silica gel cartridge and then by preparative HPLC to afford the
title compound, 121 mg (56% yield), identified by NMR and mass spectral analyses.
("H-NMR 300 MHz, CDCI3): 7.49 (d, 2H); 7.42 (s br, 1H); 7.27 (m, 5H); 7.06 (d, 2H);
6.49 (dd, 1H); 6.36 (d, 1H); 6.20 (dt, 1H); 3.41 (t, 2H); 3.35 (s, 3H); 3.12 (s, 3H); 2.22
(dt, 2H);1.69-1.47 (m, 4H). MS [M+H]" 444.4 '

EXAMPLE 41
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-5-hydroxy-

pent-1-en-1-yl]-phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
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1-en- 1-vp-phenyl) - 3-net hyl - 3, 5-di hvdr o- 4H-i m dazol -

ne Step a) (E)-6-Methoxy-hex-1-enylboronic acid A
woiad7isg7of et hyl hexynyl ether (7.2 nmol), 9- BBNUS20K036985

in THF (1.8 m, 0.9 nmol) and catechol borane (1.21 g,

10.1 nmmol ) is heated in a pressure tube at 1000Cfor 16

h, quenched with pH 7 phosphate buffer, stirred for2

h, and extracted with ethe The conbined extracts are
dried ov;r‘l/ygﬁom%ﬂd con c%e&rg”_,; By,acuo The
resul tant _resi dae—s puyi Flash chromat o r apbye

to obta// (E) - 6- met hoxy- hex- 1- GH-}BBHDOYOI’]IC aci
e

identiff%ed by NVR a mass spechkakpnaial yse (1H NMR
300 MHz, CDClI 3+D20): 6.52 (dt, 1I-B)Jffer5 A4d-dt, 1H);

3.40 (t, 2H); 3.35 (s, 3H); 2.21 (ddt, 2H); o4 68- 1. 45
(m 4H). Step b)

2- am no- 5- di f| uor omet hoxy) phenyl ]-5-{3-[(1

E) - 6- net th%‘C'ﬁf’&QﬂZ en-1 - HoN

yl ]-phenyl };3 - et hyl - 3, 5-di hydr o- 4H- i m ik oI 4-one A
degassed sol ytifon of

2- am ngz 5- (3 phenyl ) - 82 (di 1 @ oxy) -
phenyl ] - h 3, 5-di hydro AH i mi daZol -~d=4ne( 200
my, 0.488 nd KE) - 6- met hoxy-hex-1- eny‘P oni ¢

acid (0.537 mm|)cr|41 m of 2 MK2C®3 and 2.5 ml of
DVE is treaf®f with Pd(CHSCN)ZCIZ (20my, 5%, the
m xture heated at 95C under a nitrogen atnosphere for
16_.h, diluted with water and extracted wth CH2C 2.
THeRR) F‘QEMP%H"G""X@HBM&P eyl glpngver MySo4 and

concentx @i@gteion pé(lﬂ(jh’cﬂ (8. 255 695.? Jt ﬁmtym@ﬁéﬁ&k@yloﬁmme (28 g, 114
ri e and

purified onaS| r
P Fapab 80t SN e, 195 mial i G s Sireed g ieTperstyre or 16,
( 5@;&!6@ \ﬁih‘ﬂ)M Ngd@é)bha bﬁt@a&@é(d MIHRC&BOIQ mrﬁé c8BmEH @ktracts are dried
ana

( §v5$/ %Q)i ne} cg@ce@ff?tegm vae,uooél' l\ed'es@yﬁ is Fglglﬁgjz g%ﬁltrgﬁ_é@z ona

6.sBiea (odd td bbtainB 2P of ihiutylddmt-4-yhyibky Miphedisilare Gfeld:©8%

I\/éotfﬂ/ia-l%%\r&ﬁ'g i-%ﬁmrgn{p%oxy%&en}l]-g-{s J[(1E)?> rHrox;'r_q)ent- 1-en-

1-yl]-phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
Using essentially the same procedure described in Example 40 and

employing f-butylpent-4-ynyloxy diphenyl silane, the silyl ether of the title compound
is obtained. A solution of the silyl ether (635 mg, 0.97 mmol) in THF is treated with
1M TBAF in THF (1 ml, 1 mmol), stirred for 16 h, diluted with water and extracted
with CH.Cl,, The combined extracts are dried over MgSQ, and concentrated in
vacuo. The resultant residue is purified by a silica cartridge, by preparative HPLC
and by SCX cartridge (to eliminate all residual TBAF) to afford the title product as a
white solid, 59 mg (15% yield), identified by NMR and mass spectral analyses. (‘H-
NMR 300 MHz, DMSO): 7.47(d, 2H); 7.34-7.14(m, 4H); 7.16(t, 1H); 7.11(d, 2H);
6.68(s br, 2H); 6.35(d, 1H); 6.19(dt, 1H); 4.40(t, 1H); 3.42(dt, 2H); 2.98(s, 3H);
2.19(m, 2H); 1.57(m, 2H). MS [M+H]" 416.1.
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Preparation of
2- Am no- 5-r4-(di fl uoronet hoxy) phenyl | -5-f3-r(1
wape@E/agxit oxypent - PCT/US2006/036985
1-en- 1-vn-phenyl) - 3-net hyl - 3, 5-di hvdr o- 4H-i m dazol -
neStep a) f-Butyl pent-4-ynyl oxy di phenyl silane A
m xture of pentynol (8.0g, 95 nmmol),
f - but yl di phenyl si |yl chl ogkAMPLES 4p-49 14 nmol ) and Et 3N
(14 g, 138 mml) | n CHZCFZWr_ed at_room
PITE of luors eI =Bxd3-glcenylphenyl)-3-

emtﬁ%w:s dMﬁd?oQﬁ?ﬁn&athﬁoﬁéwyﬂét racts are dried
concentrated I n vacuo. The residue is
purified by f||trat|on on a silica pad to obtain 30 g
of f-butyl pent-4-ynyl oxy di phenyl silanedf\yield: 98%
Step b) 2%__ 0- 5-[ 4- (dlfluoronethoxy)pheny -{3-[(1
E) - 5- hydr gxy- peng:é::gﬂ; N
1-yl ] - phéhyl } - 3- rethyT 73, 5- di hyg ~
Usi ng essentially the sane procedure df
Exanpl e 40 and enpl oyi ng f-butyl pentr4-y#
di phenyl silane, the silyl ether of the title co
is obtained. A solution of the silyl ether (635 ng,
0.97 mmol) in THF is treated with IMTBAF in THF ( 1

oxt r act o9 RN B e £caEh SRR PES 4B8fq 41 and

o‘ee’rplcwmmealedirexbaibmﬁin Stewla,ithe vamwpoundstshows onl Tiabie I were

r

p?’é%‘ar a éln\?eleﬁg‘_%ﬁa %g [\RER gg@% dcsgr%f) &&%éh%?sgesel i mnate
all residual TBAF) to afford the title product as a
white solid, 59 ng (15%yiekdp ggentified by NVR and
mass spectral anal yses. (1H VHz, DVBSO) : 7.47(d,
2H); 7.34-7.14(m 4H); 7.16(t, 1H); 711(d 2H) ;
6.68(s br, 2H); 6.35(d, 1H); H§N19(dt 1H); 4.40(t,

1H); 3.42(dt, 2H): 2.98(s, 3H): pNig(m 2H); 1.57(m
2H). M5 [ M+H] + 416. 1. EXAVPLES §2-49 Preparation of

2- Ami no- 5-r4- (di f | ugrenethoxy o"‘ - 5- ( 3-al kenyl pheny
)-3- nethyl -3, 5-di
usi ng essentially the sane’] \I_ES
Exanpl es 40 and 4 1 and 0

F
Ex.

No. R RS [M+H]
42 CH,CH,OCHjs H 430.2
43 OCHs H 402.1
44 CH,0OCHj; H 416.1
45 CH,OH H 402.1
46 CH.F H 404.1
47 CH,CH.F H 408.1
48 CH,F F 422.01
49 CHF2 H 4221
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enpl oying the desired al kyne in Step a, the conpounds

shown on Table Il were obtained and identified by NWVR
wand7vassispectral anal yses. TABLE Il Ex. No. RCR#S2006/036985

[W+H] + 42 CH2CH20CH 3 H 430.2 43 OCH 3 H 402.1 44

CH2OCH 3 H 416.1 45 CH20H H 402.1 46 CH2F H 404.1 47

CH CH2F H 408.1 48 CH2F F 422.01 49 CHF 2 H

422. 1IEXAMPLE 50 Preparation of

2- Ami no-5-r4-(difl uoronet hoxy“hghenvp- 5-f 342- (et hoxyne

t hvO- EXAMPLE 50

CIoprapy A € HY @l d AZ 0V ®i
sol uti on ofy, 3902 (0.56 g, 4.92 mmol) in dry CHC 2,
stirred for 28N n, treated cigpwi se with a sol l']'f'l}gn/

of xo2- 46 mplHs),zicrley,HCH2Cl 2, stirre

20 Wi th a selutienef- oA~

2- am no- 554 ( @ uorronet hoxy) -

phenyl ] - 5- { 3- [ ( ¥E)o34 et hoxypr op- 1- en- 1- yl ] phenyf } - 3<& /<F
et hyl - 3, 5- di hydr o- 4Hi i dazol - 4-one (197 ny, O0.492 O™

mmol) in dry CH2Cl 2, allowed to conme to room
tenperature, stirred for 2h at room tenperature,
guenchadi Misblatiergofetiethyl [idd@4.92mal, 4:02marmbketh duy CHH.CH2EI02C is

TheGITRENSS, e Xk A% 1R %f BF,CELITYEEs YUPEE nfhd)) in dry CH.CL,,
stirred for 20 min, treated dropwise with a solution of CH.l, (0.66g, 2.46 mmol) in dry
CH,Cl,, stirred for 20 min, treated with a solution of 2-amino-5-[4-(difluoromethoxy)-
phenyl]-5-{3-[(1E)-3-methoxyprop-1-en-1-yllphenyl}-3-methyl-3,5-dihydro-4H-
imidazol-4-one (197 mg, 0.492 mmol) in dry CH.Cl,, allowed to come to room
temperature, stirred for 2h at room temperature, quenched with aqueous NH,CI and
extracted with CH,Cl,. The combined extracts are dried over MgSO, and
concentrated in vacuo. The resultant residue is purified by SCX cértridge and
preparative HPLC to give the title compound as a white solid, 32 mg (16% yield),
identified by NMR and mass spectral analyses. ('H-NMR 300 MHz, DMSO): 7.46(d,
2H); 7.24-7.13(m, 3H); 7.16(t, 1H); 7.10(d, 2H); 6.88(m, 1H); 6.64(s br, 2H); 3.44-
3.34(m, 2H); 3.24(m, 1H); 3.23(s, 3H); 2.97(s, 3H); 1.76(m, 1H); 0.90-0.76(m, 2H).
MS [M+H]" 416.1

EXAMPLE 51
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[2-(2-methoxyethyl)-

cvclopropyl]phenvl}-3-methyl-3,5-dihv,dro-4H-imidazoI-4-one
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concentrated in vacuo. The resultant residue is
purified by SCX cartridge and preparative HPLC to give
woOheo7i03827€¢ conpound as a white solid, 32 ng (16&a/US2006/036985
yield), identified by NVMR and nass spectral anal yses.
(1H- NVR 300 MHz, DVBO): 7.46(d, 2H); 7.24-7.13(m 3H);
7.1 6(t, 1H; 7.1 0(d, 2H); 6.88(m 1H); 6.64(s br,
2H); 3. 44- 3H (my 2H); 3.24(m 1H); 3.23(s, 3H);
2.97(s JTH(m 1H): 0.90Hg, 76(m 2H). I\/B[Ww_v
: Poepar at i(@Hs)a8h, CF3COH

di @9 onet hoxy)phenv- 5§

cvcl opr opypphenyl ) - 30?& hyl - 3. 5-di hvdr o- 4H i mi dazol - %
oneUsi ng essentially the sane procedure described in F
Exanpl e 50 and enploying

2~anmn d | ypr onet hoxy) - phenyl {E [ (1E) -
t hoxybﬁ{s"l E?P%{‘ ially the same procedure descrl edin xample 50 and
yldnmi&ylr}g z-aaﬂmsqm(dxﬁacﬁorﬁemmy)q:r{éhlym B‘l{éJ?@E? 44né>cﬂ§xy®§t- 1-en-1-

rtin th tl e product i's obtained
PSR 2 ?4Bdmtﬂﬁzmoaﬁ as sitpatetialaihe title
ammg%o&mﬁms & RO s6If) ardi lﬁeﬁtﬁé@ byMNMR ahd Féasé-s Ie_lc):tral
6359%@650#“% @Mw@smﬁ(d 2H(. 5%-73Wm §H9§(1§<dcsﬁ)‘+>
1.768)(d, 12H)56 187 1H
3@ H)6 (oBth') P%{br éH) 398(? S0 3.350s; 3Bl sty 1.68-
5-'¢ 'ﬂwop%éﬁ‘yﬂw 7%02'5)4'\43([Mr"f"ﬂ 06het hoxy) phenvp
-3- nethyl -3, 5-di hvdro-4H-i m dazol -4-one A m xture of
2- am no- 5- (3- brornophenyl ) -5-[4-(di fl uor omet hoxy) pheny
1-3- methyl-3,5-di hydro-4H i m dazol -4-one (1.50 g,
3. 66nm3|) 1, 3- bi S(dl phermtmhpggtyzno) pr opane ( DPPP)
CCB_('O_GO'G :

( inetlioh 3,84l forcrooir) rhigaEbEk.ugs o (81 / 0.8 M) i

heated in a mcrowave oven for 1 h at 1200C, cooled to

HaN , 1) o nBu
N Pd(OAG),, DPPP HNC

N N
Br: 0 KoCO3 0 N>F o
O O F 2) 5% HCl O O
F
o<
F O/(F

A mixture of 2-amino—5-(3-bromophenyl)—5-[4-(diﬂuoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H- imidazol-4-one (1.50 g, 3.66mmol), 1,3-
bis(diphenylphosphino)propane (DPPP) (0.377 g, 0.915 mmol), K,CO; (0.606 g, 4.39
mmol), Pd(OAc); (82 mg, 0.37 mmol) and n-butylvinylether (1.47g, 14.6 mmol) in
DMF/water (8ml / 0.8 ml) is heated in a microwave oven for 1 h at 120°C, cooled to
room temperature, treated cautiously with 15 ml of 5% HCI, stirred at room
temperature for 1 h, diluted with water, basified with aqueous K,COs and extracted
with ethyl acetate. The extracts are combined, dried over MgS04 and concentrated
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roomtenperature, treated cautiously with 15 m of 5%

HCl, stirred at roomtenperature for 1 h, diluted with
woaterozsasi fied with aqueous K2CO3 and ext r acPed/UsRi0k/036985

ethyl acetate. The extracts are conbi ned, dried over

MySO4 and concentratedin vacuo to give a residue. The

residue is purified by SCX cartridge to give the title

CanRastittto ghe2freBid B8 AnKiredidle isipdffidd by SEXArthiMR: &lve the title

mass spectral anal yses. 1H NVR %\?OO Miz1CDCl 3) ppm 8.1 |

1 mpo nqi.|)1’.297_gg&B%dte’ld)ildlet’lﬁeﬁ_by MRﬁ_nggnqqﬂspfcq:gl’analygqs. H

(NMR (BDo MAZEDEL) ppkm B)11 (-108), (&7 (&t MRy, 8742 #(do Eg(n?& 1), 7.52 (d,

3.15 (s,. 3 2.5 &s 3 H). I\/ISéM+H]+ 374. 1. MPLE X

5% B} digid &t igh 718 (d, 2 H), 649, 1 H), 5.15 (s, 3 H), 2.59 (s, 3 H). MS [M+H]

2-A No- 5-r4- (di fl uoromet hoxy) phenvn-5-r 3-(3- hydroxyhe

X-4-vn-

1-yl ) phenvp- 3- net hyl - 3, 5- di hvdr o- 4H-i m dazol - 4- one

Step a) 2-Am no-5-[4-(dif

| uor onet hoxy) phenyl ] -5-[ 3- E 3- h%dr ox?/pr op-1 -yn-1 -

yl') phenyl ] - 3-net hyl - 3, 5- di LESS i dazol - 4- one (1)

A Pepht#t®nUf 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-hydroxyhex-4-yn-
2- am no- 5- (3- br onophenyT J-5-T4-(dl 1T uor onef'iﬁ‘o{x_‘)y_TLl—‘Ly pheny
] -yl 3-methyl;d drordH-imidazolid-anene (2.4 g,

5.85 mmol ), 3-hydroxy-1-propyne (3.27g, 58.5 mmvol) and

Pd(PPh3)4H$§O rhg, 0.585 nmol) in pyrrolidine is

heat ed at under a npktrogen atnosphere for 16 h,

diluted wit er and #xt Plot edOWthcﬁﬁpNt/. The Lo 4
e . . 2, F12

extrach @ Nk GG

concent rate e resi due

is purified by trigdge,

to give o~

2- ami no- 5-[ 4- (di f1 uor onet hoxy) phenyl ] -5-13-(3- hthJIr oxyp

rop-1 -yn-1 -yl)phenyl]-3-

met hyl - 3, 5- di hygno- 4H i mi daeejo 4- one, 1g (453)%0% el d),

i dentified, by NVR~and mass)shedGilfeal anal yses.\ _Step b)

2- Ami no-5t [ 4-(di ¥ pomet hoxy)ptrenyl ]9 5-[ 3-( dr oxyp

ropyl ) phenyl ] | - 3, 5- @i hydr 0- 4M-tTg-daz0l -4- one

(2) A mxture a hafol i ¢ sol ution of :'O E

2. 6mmmol ) and Ptm2 (50 “L0%

7
d

4

acplo tRghake a resiy

MgBr H2N

1)
g o /

N
N/
- P ¢]
2) CF3CO.H F
o<,

d

Step a) 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-hydroxyprop-1-yn-1-
. yl)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one (1)
A mixture of 2-amino-5-(3-bromophenyl)-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H- imidazol-4-one (2.4 g, 5.85 mmol), 3-hydroxy-1-propyne
(3.27g, 58.5 mmol) and Pd(PPhs)4 (670 mg, 0.585 mmol) in pyrrolidine is heated at

70 °C under a nitrogen atmosphere for 16 h, diluted with water and extracted with
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i s hydrogenated at 15psi on a Parr hydrogenator for 4

h and filtered through celite. The filtrate is
woanraag27at ed t o dryness under reduced pressurBCTMWS2006/036985

afford 2-am no-5- ~-(difluoronmethoxyJphenyll| -

d-t S- CS- hydr oxypr opyQphenyO S- et hyl - S. d-di hydro®Hi m d

azol - 4-one, 830 ng, identified by NVMR and nass

S E4J01 2] THRNBAr6te Sre SrABINEY, daéamannhgsoAaﬁ@ bblrﬁdefhﬂaféfd iR vacuo to
(480 SlcJ’PnTFun IS treat

( B ﬁmlgfeglﬁ?ﬁut Eg%;g@( %lyg@afp@rapiwysonrﬁﬁpga cartridge, to
stdive zadrrfrm—m (ulfmrdmlétﬁdxwpﬁdhyw 8! 34hparoﬁy5rbpat Oxl)phenyl] -3-

N e e SO0 A

%Mahély@bgssm ved in 10 ni of MeCH and 30% agueous
irred for

i b 2ramino s it KABh RIS (DYt xuprepy Iphenyl-

C*ﬁﬁleﬂqylﬁ@dmm@ﬂmnﬁa&mmw, dri ed over MySO4
and concentrated in vacuo resi

Puri fi cafiiesr ap ﬁf@”%“s?ﬂ‘t{f@”@f 1f(l1§s416‘2?m°3r?é‘fjd°dpaﬁﬂmg, 0%)

afié ay diﬁgér’fb@e&étol%?ﬂ&ﬂa Parr hydrogenator for 4 h and filtered through celite.
2-am no-5-[ 4- d I uoromathox

hylded¥§ase ésAnyam GYRRSSt de@fﬁéﬂﬁ%w&%wraﬁp Aiierd £-mino-5-
443@%&@.&@%&%@@@ BI@ @m@t&(\ygfbﬁ%phe_ﬁwg rﬁémgiosla@mydro -4H-
{ TRREE- i cBa 4 idanviTen by NUIR wos Fameopese MEssS650
mgtbp, c) Eohigoemdf®r 2 h, washed with water and brine,
A N A G B A
aff 28 shriorarRBYE,S (438mED4.BYhmbY: stiédFor 2 1§l embictivitgh Water and
RIS SFhe 4 A6 eirnat Ses%f e %er['\é9§@4 ARRiFEgAtrated in
eXraduy to dive a residue. The residue is dissolved in 10 ml of MeOH and 30%
1 S TR e S S 55t s o o
Nidndageaactat with @I‘QClgi g hbréi&heté aYé I:dﬂn!bnh@d ,@ried l@&éldMgSO4 and
' ea gggtraf'ea(/gsvgcuo fo glve a resn ue) Punﬁca'uon of tthls restgaue by f[asﬁm
chromatography affords the protected 2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-(3-
hydroxypropyl)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one compound, 265 mg
(yield: 44%). This compound (265 mg, 0.542 mmol) is dissolved in dry CH,Cl,,
treated with Dess-Martin's periodinane (276‘mg, 0.650 mmol), stirred for 2 h, washed
with water and brine, dried over MgSO, and evaporated to dryness. The resultant
residue is purified on a silica cartridge to afford compound 3,170 mg (yield: 64%),
identified by NMR and mass spectral analyses.
Step d) 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-hydroxyhex-4-yn-1-
yl)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
A solution of 3 (80mg, 0.164mmol) in dry THF under nitrogen at —70°C is
treated with the Grignard reagent 4 (656 pl, 0.328mmol), allowed to come to room
temperature, stirred for 2h at room temperature, diluted with water and extracted with

CH.Cl,. The extracts are combined, dried over MgSQ, and concentrated in vacuo to
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tenperature, stirred for 2h at room tenperature,

diluted with water and extracted with CH2Cl 2. The
wexto7acsi1are conbi ned, dried over MgSO4 and  PCT/US2006/036985

concentrated in vacuo togive a residue. This residue

(50 mg) is dispersed in CH2Cl 2, treated with

trifluoroacetic acid (215 ng, 1.9 mol ), stirred fo 16

h,giveas Rdiuel trimsaqsia@wsd%%,d@)@rs%@ wwzclyq%&wmh

evafsaor ated un ress

r ddfiuprRacetc Bﬂg ??1568%1/8 'E%Safrf—w wondve%\esw@ gaygous K.COs,

t idrie@ oREOMYSO, aﬂ@eﬁ?)ﬁréﬁﬁ/%ﬂhaéﬁgd%éd%s@@ Wr%sultant residue is

? Pglgt'édalbw?%%géwe HPLEdp @r‘@lthq fifle p@dzet( o rrmdenﬁle;d@MMR and
1%333%?3&&%3%95 ZI-WI(IIEQA@HDMS@}) 779ﬁ4j(d ﬁhi) 7. 233 77é'f(Pﬁ 6H);

2 TAARG- Bt 520 11 G 6 PPN S57a. 2501 | d9koBhy
P-1174(N2H). MS [M+H]* 428.1.

1-yl ) phenvp- 3- et hyl - 3, 5- di hvdr o- 4H- i ni dazol - 4- one A

sol ution of

2-m no-5-[4-(difl uoronet hoxy) phenyl]-5-[3-(3-hydroxypr

op- 1-yn-

1-yl) pheny! ] - 3- met hy! - 3, 5-EXAYELE. 54 i i dazol - 4- one
(358

roomtenperature stirred at roomtenperature for 16
h; diluted with water, stirred for 30 mn., and
extract eHwi th . (2. The extracts fare co d,
dried over MySOMN.and Jconcentrat, 0 gi

resi due. The sidueli s repe

preparative ford the title prod

(8% vyield), iy 989 , f

mass spectral anal yses. FH NVR (300 MHz, CDCl 3) pme
760(31 ,747(33 ,732-738m1 :

;14 (s °i§‘i%("rgf§ o @% wé"c%a#ﬁ%ggé 43- %yé—r%kyprop- 1-yn-

EXWhEﬁ‘yIES—r@TWé;ﬁad|aydrommfrn|dazol-4 -one (300mg, 0.779 mmol) in dry

2 Ha Iz under nltrggér]; gtu—zl!’oog‘:‘\}\}alg%e\éleodh c?rg\@‘\ﬁlse wntﬁ [gA?S'IS %tnlmt;,u
mmol), stirred at —40°C for 1 h, allowed to warm to room temperature, stirred at room
temperature for 16 h; diluted with water, stirred for 30 min. and extracted with CH,Cl..
The extracts are combined, dried over MgSO4 and concentrated in vacuo to give a
residue. The residue is repeatedly purified by preparative HPLC to afford the title
product, 23 mg (8% yield), LC-MS purity: 98%), identified by NMR and mass spectral
analyses. 1H NMR (300 MHz, CDCls) ppm 7.60 (s, 1 H), 7.47 (s, 3 H), 7.32-7.38
(m, 1H),7.22-7.28 (m, 1H),7.04 (d, 2 H), 6.47 (t, 1 H), 5.14 (d, 2 H), 3.10 (s, 3 H).
MS [M+H]" 388.1.

EXAMPLES 55-57
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phenvn- 3- net hyl - 3, 5- di hydr o- 4H-i m dazol - 4- one

Conpounds Usi ng essentially the sane procedures
wdesiroisgad i n Exanple 14, Steps f, g and h, an#@CT/US2006/036985
enpl oyi ng the desired hal obenzene, the conpounds shown

in Table Il were obtained and identfied by NVR and

mass spectral analyses. TABLE Il Ex. np No. R4 0OC

[ Mﬁdbardi%n%m%@-@ [ﬁ3dmﬁ8r&ﬁeﬁ@éﬂsp§@g3@f£ﬁﬂ?fsubsﬁﬁﬁed
= EXA reparation of
2 ,mﬁrw é%vl- 5'd : dxyphenyl

)-3- nethyl - 3 5 di hydro 4H-| m dazol 4-oneStep a)
3-((4-(D fluoromet hoxy) phenyl ) et hynyl ) phenol A

sol ution of 4- (difluorqne phenyl iodide (4.70 Q)
I n deoxygenat ed di rre?lg I m de was treated with
trans-di chl orobis(tri he phosphi ne) pal | agiunt||)
(244 ng)R Aper (115 %N)@C&e b6 mg) fol l oméerby

triethylam (7.52 W underga i Yy onen
at mosphere for 5nin. 2 ¥reabEPs\Wesdes 3- hydr ST

acet yl eneH{iRBaBY g) , Stimted under nitrogQge
atnosphere for 16 h, gpouredknto ethyl acetate and
washed with 0.05 N HCI &nd Water The organi ¢ phase
was dried over MgSO4 and concentrated in vacuo. The
resi due was chromat ographed, silica gel, 40% et hyl

acet at é}ﬂ@g(gwnggllyéhgéwpe pfqyegpqe§,d@scrlbed in Example 14, Steps f, g

3- f
Soal(nl(:igT (agu éﬂmﬁw}@hb %gmwaq)zsﬁ@w l:arﬁ!(?&ma% I§|)ﬁ§wﬁ’nnt Phble 111

( dverg obtainag Elu’&d idenjied l?y MR gnd pass seectralgnalyses, 7. 17
(d, J = 8.8 Hz, 2H), 7.16 (m 1H), 6.94

E‘lx)
P—N

e Gompoung

TABLE 1lI
HoN Y
7N
N .
R4 O
O O /<F
O
Ex. mp
No. R4 °C [M+H]
55 CH,CH,F 60-63 378
56 COCH,CH,CH,CH,F - 434
57 COCH,CH,CH,F 78-82 420
EXAMPLE 58

Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-(3hydroxyphenyl)-3-
methyl-3,5-dihydro-4H-imidazol-4-one
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(m 1H), 6.8 (m 1H), and 6.77 (m 1H); MS (ES neg)

mz 260. Step b)

wa-2005/06871 | uor onet hoxy) phenyl ) - 2- ( 3- hydr oxy phepgr)ustdwan3coss
e-1 ,2-dione A mxture of
3-((4-(difluoronethoxy)phenyl)ethynyl)phenol (5.0 g)

and di chl orobi s(acetonitrile)palladium (I1l) (0.50 g)

and di et hyl sul f oxi de was heated at 140 for 4 h,
cool ed to roomé,gnperature PSR nt 0 wat er, st

wel | » an Eted lth chl %roform/ &
conbi ned racts Wd; 02[' anoe aporat ed
to a dark™il. s purioMred by fl &

chr omat ogr aphy (S|I|ca gel ) using step gradient
el ution (10% et hyl acetate/hexaﬁe to 2096ethy|
acet at e/ hexane to give
1-(4- (dlfluoronEthoxy ph

/

N :d 10

2H), T8 (t, 3*0_ , . . i .
J = 8%, 2n, (m 2H), paed~g<12 (m 1H): M5

(ES neg) mz 292. Step c) H

2- Ami no- 5- [ 4- (di f | uor omet hoxy) phenyl ] - 5- ( 3- hydr oxyphen

Viten ) S (ADintoronmethbsy)phenyliethymsisphenol "c M XtUre

1- (4- ( A Soluwsrosmt- twm)mnwy)pr%ngﬁoamsrww ggmméﬁ%@déhgféd

i M IR Mt

hqmumjumw)&mﬁﬁgp ancscdsppee(qploeweta@ mgpmémao@f filethyRinAnsl (7.52

o e KD en oI LB e S gmereny

prms’@/lems(zslep@) abtirebd wHdee ditroy&n alN&%ﬁﬁlﬂre&Bﬂm?H W@Ih 312 ethyl

i 908 R P b S THoL BT BIE, e b AE80 was e

elavei m;;so4 bﬁﬂ%pdfém”em‘don Wadu. Iﬂ%rﬁeﬁbamb/camrmejrapﬁéd silica

tzogf 489/ %p'yl I %@Cn% soelfn § @%?&é (%_(‘jjlﬂugqy g%tl’(o&y)pgenyl)

= eh\BiyhighendHs a?an’lso'{ld(ﬁ 40@ ’SH RHIES (D1a801dd); sb eQﬁ(s( qu) 3.56 (d, J
S s 8 aEuraer b Pz %%ﬁi??qw/m a8alz, 20,718 0% 1H), 6.94
(m, 1H), 6.86 (m, 1H), and 6.77 (m, 1H); MS (ES neg) m/z 260.
Step b) 1-(4-(Difluoromethoxy)phenyl)-2-(3-hydroxyphenyl)ethane-1,2-dione

A mixture of 3-((4-(difluoromethoxy)phenyl)ethynyl)phenol (5.0 g) and

dichlorobis(acetonitrile)palladium (ll) (0.50 g) and dimethylsulfoxide was heated at
140° for 4 h, cooled to room temperature, poured into water, stirred well for 10 min.
and extracted with chloroform. The combined extracts were dried over MgSO,4 and
evaporated to a dark oil. The oil was purified by flash chromatography (silica gel)
using step gradient elution (10% ethyl acetate/hexane to 20% ethyl acetate/hexane
to give 1-(4-(difluoromethoxy)phenyl)-2-(3-hydroxyphenylethane-1,2-dione as a light
yellow waxy solid, 2.75 g; "H NMR (DMSO-d8): & 10.02 (s, 1H), 7.95 (d, J = 8.9 Hz,
2H), 7.41 (t, J=73.0 Hz, 1H), 7.38 (m, 1H), 7.34 (d, J = 8.9 Hz, 2H), 7.25 (m, 2H),
and 7.12 (m, 1H); MS (ES neg) m/z 292.
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EXAMPLE 59 Preparation of

2- Am no- 5-r4-(di fl uoronet hoxy) phenvn-5-r3-(3-fl uoropro
woane7h3§27) phenyp- 3- et hyl - 3, 5- di hvdr o- 4H i m darPorA%26036985

A m xture of

2-am no-5-[4-(difl uoromnet hoxy) phenyl ] -5-(3-hydroxyphen

yl')-3- methyl -3, 5-di hydro- 4H~i mi dazol - 4-one (197 ng),

1-$tep @) 2-Arhinor-5M- anﬂn@ro(xﬁe’iﬁo;ag}:hem]isqesuyum)whbﬁy%%ethyl-

s stirred at roomte erature
‘5&18#%995@#&% AR%e for 16 h, dil ut od wi th
chl or OfNFrmtw%tdfﬁK(ﬂQdTﬂQéroﬁ\emd&?/)pﬂBﬁiylf 2-|($-ﬁ§I(|ﬁt6X)Fp{H'eﬁyl§mhﬁ1e -1,2-
| rat € was

T g, Nt P ATARE TP gis 3 el adi carbonate

HF(QQ;O P BraBes dvasRsedostes° GCfb,ugrﬁ; caieritoe8émabMpérmture and
(80%A 2098 to 20%A 8098, A=hexane

B=RV2B94RAHA YBFYB YRS 1SRN b Rsichiertis Rasttioned Patweem watpr and
Oi dhjordfdfm OThe Wﬁg%niH N@%@Meﬂsé@ﬁaﬁaf&fﬁﬂ@d m&‘N‘a&Em and evaporated to

acef /hexan e the e conpoun [
cr%/@iﬁgoww é"f q'%fzawr'ﬂ?a@m'ﬁ%h @Hg;%wcatharﬂah%%@ using step
spgadies euﬁml(ym chMﬁ)férN?ﬁ’J )5%1nzetﬂé?\%umﬁ) @&afford the title
Preparation of 2-Am no-5- di fI uor onet hox

p-aoNnpLAg aaﬁdvreteﬁwm&ﬁﬁﬁe% gi.'H NMR (DMSO- J:P5 6134 (bs, 1H),
3-18s [y =%, §H%' bydrror Akt HV@%MJA 11413 07“@6 HSUGQB 8 Hz 2H) 7.02 (m,

essen aII he sane 5roce ure described in

171H)sé. éB (ra, 2'2\)1@ Hripposilngnd6.56 divp 1% MR (ﬁ%ﬂhéﬁéﬁ%s

starting material, the title conmpound was obtai ned and
identified by NI\/R and nmass spectral anal yses. 1H NWR
(DMSO-d6): d 9.7 (bs, 1H), 7.39 (d, J
7.12 (t, J = 74.1 Hz, lH) EXANMPLED9 J
.78 _FGZ_('b_

8.8 Hz, 2H),
8.8 Hz, 2H),

and 2.93
-5-/3-(3-fluoropropox-1-

5[\) I

Pr 9!]-‘3“1116fhvl-3 5 dlhvdro-4H lmldazol-4-one
no -r4- (di Tl uorornethoxy) phenyl I-5- (al koxyphenyl

)3-

H2N7/_N/ INo~F 1l

N =0 o, Ny /O
- s asl
O O O/I\‘F DMF | O)\F

A mixture of 2-amino-5-[4-(difluoromethoxy)phenyl]-5-(3-hydroxyphenyl)-3-
methyl-3,5-dihydro-4H-imidazol-4-one (197 mg), 1-iodo-3-fluoropropane (127 mg),

and cesium carbonate (240 mg) in dry DMF was stirred at room temperature under
nitrogen atmosphere for 16 h, diluted with chloroform, stirred for 5 min. and filtered
through a glass fibre 3.1 ym syringe filter. The filtrate was evaporated, The resultant
residue was purified by HPLC; CN bonded phase prep column, gradient elution
(80%A/20%B to 20%A/80%B, A=hexane; B=(20%methanol/80%dichloromethane) to
afford a clear oil. The oil was crystallized from warm ethyl acetate/hexane to give the
title compound as white crystals, mp 161-162 °C; identified by NMR and mass
spectral analyses. MS (APPI) m/z 408;
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nmet hyl - 3, 5- di hvdr o- 4H i m dazol - 4- one Conpounds Usi ng
essentially the sanme procedure described in Exanple 59
wand7asgd7oyi ng the desired al kyl halide and appCouSR@b6036985
2-am no-5-[4-(di fl uoronet hoxy) phenyl ] - 5- (hydr oxyphenyl
) - 3-net hyl - 3, 5-di hycl ro-4H-i m dazol - 4-one substrate,
t he conpounds shown in Table IV are obtai ned and
identified by NVMR and nass spectral anal yses. TABLE |V
Ex. mp No. RR5 0Cniz 6 1 CH2-<] H 151-152 402 62
CH2CH2CH2GF3 H 82-85 458 64 CH2CH2CH2CH2F H 139- 140
422 65 CH2CH2CH20OCeHs H f oexaMBRE®® CH2CH2CH2CN H f oam
415 67 CH2CH2CHF 2 F f 122[. 2 69 CH2

H A B2 SR EACHRGY 24F- |£H2WCH CH2 H 74
( DT ORE) OH CH3) CH2CH=CH2 H 77
CH3C(=CH2) CH2CH2 H 78 CH2= CHCH2 HEXAI\/PLE 79

1))\/©/ .

HO. Br Pd(PhCN),Cl,, Cul >FN/
N
]@/ HO. 0
F 2) PdCI,(CH3CN), O
NH F O F
o<

s

3)  H.N H

Using essentially the same procedure described in Example 17, step d, and
employing 5-bromo-2-fluorophenol as starting material, the title compound was
obtained and identified by NMR and mass spectral analyses. 'H NMR (DMSO-d6): &
9.7 (bs, 1H), 7.39 (d, J=8.8 Hz, 2H), 7.12 (1, J = 74.1 Hz, 1H), 7.06 (d, J = 8.8 Hz,
2H), 7.01 (m, 2H), 6.78 (m, 1H), 6.62 (bs, 2H), and 2.93 (s, 3H); MS (ES pos) m/z
365. ‘

EXAMPLES 61-78
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-(alkoxyphenyl)-3-

methyl-3,5-dihydro-4H-imidazol-4-one Compounds

/
H2N HN ~N
R-Hal
a N

0
HO. N _ CsC08 R O O F
O O O ow N o~

Using essentially the same procedure described in Example 59 and
employing the desired alkyl halide and appropriate 2-amino-5-[4-
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Preparation of

(5R) - 2- Am no-5-r4- (di fl uoronet hoxy) phenvn-5-r4-fl uor o-
wWG3-20®7038271 PCT/US2006/036985

fl uor opr opox- 1-yl ) phenvn- 3- net hyl - 3, 5-di hydr o- 4Hi m da

zol -4-one (A) and (5S)-

2- Am no- 5-r4-(di fl uoronet hoxy) phenvp-5-r4-fiuoro-3-(3-

f |(diﬂu&9ﬁféﬂ@ky)bhenyl] 5 (hydroxyphenyl) -3-methyl-3,5-dihydro-4H-imidazol-4-one

I n - di_hydr 0- 4H i m dazol - 4- 0 B) B
) ?"gﬁté&m\; gt ﬁpgmap@d@fshown in ¥able v areI obtamczad and ldent|f|e(d Igy NMR and

ngsrgpeétrévgnéggég_uor onet hoxy) phenyl ] -5-[4-fl uoro-3-(3

fl uor opropox-1-yl ) phenyl ] - 3-net hyl - 3, 5-di hydro-4Him d
azol - 4-one was separated bytaBLEay HPLC using col um
type Chiralcel AD, 5 x 50 cm the nobile phase was 14%
et hanol in hexane with 0.1% diethylanine at 95 nL/mn
to obtain the title R—isomsmzN(A)/as a foam identified
by NMR and mass spectral anal §;sas [a] D25 = -14.00 (1%
EtOH); M5 (ES) mlz 424.1 ; amg the title S-isomer (B)
as a foam identified ‘ nass spectral

anal yses; [a] D25 = +15. 00 ' I\/§ (ES) nlz

424.1. EXAMPLE 80 Prepd¥ation o /<

(5R) - 2- Ami no- 5-r 3- (2. 2-di f | uor oet ho¥y) - f | uor ophenv
p-5-r4-

(di fI uff‘ém‘st hoxy) phenvIQ 3- et hyl - 3. 5- IQ;\shydro '26!)44 m daz m/z

ol - eﬁe—eA) ant—5S)

2- Am noz 15 r3-(2, 2- d| Eloet hoxy) - 4- leuor opP§ﬂ¥52 402

p-5-r4- ?dlﬂ uororreth

phenvp-& net hyl - 3¢ch; @Hmmém—l-l m dazgj -4-ong §8)B A 458
racem c_m xture of

2- ani noﬁ% [ 3- (2, 2- dGBFoet hoxy) - 4- fi"uoroplﬁfhwq 5-[4 412

CHZCHQCHZCH 9-140 422

(d| fI uor omst hoxy ghen et hyl - 3, 5- d| hydro 4H i m da
zol - was sefhrGH Gblhl ral HPLE usi ngfo@l um 482
type Ch@aral pak ADcH,CR, c>,<H,2th the mppile p#baﬁfe was 415
15% et hanol in hexane with 0.1%dieth I am ne
obtain §he title FQl&ﬁ'?&H(ZA) as a gl &ss, oAt ficq 4242
by NVRg:d nmass spgeteal-gnal yses; I\/SF( ES) ™Moanf28.1; 4162
and the title Sisoner | a(llfasafoam |dentified by
NVR andPhass spe&ii-GHetdes: [a] D26 foam 438.2

70 CH,CHF, F foam 428.1

71 CH,CH,CH=CH, H foam

72 CH,CH,CH=CH, F

73 CH20H20H20H=CH2 H

74 (R)"CHg(CH3)CH20H=CH2 H

75 (S)-CHg(CH:g)CHQCH:CHz H

76 CH,=CHCH,(CH3)CH, H

77 CH;C(=CH,)CH,CH, H

78 CH,=CHCH, H
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+15.2 (1% EtOH); M5 (ES) mliz 428.1. EXAWVPLE 81
Preparati on of

wa@a-26007i0a8275- { 3-r (4, 4-di f I uor obut - 3- en- 1- yl ) oxy1pboemgkgoe536985
-r4- (difluoromnet hoxy)phenv
p- 3- met hyl - 3, 5- di hvdr 0o- 4H- i m dazol - 4-oneStep a)
1- (4, 4-di fluorobut-3-enyl oxy)-3-((4-(difluoromethoxy)p
henyl ) et hynyl)- benzene A m xture of

3-((4-(difluoromethoxy) phen IRnet hynyl ) phenol (900 ny),
pot assi um car bonate (636 n%g—ﬂ:&ﬁ%t 336 (4 drops),
scniematueﬂ SAESRE2AThNDLEM-(@

PSRN i dE z : ,: due was
pur i f| ed by fl ash chromat ography (SI lica gel, eluant:
2. 5% et hyl acetate/hexane to afford

1- (4, 4- dlflm&ifgm 3-enyl oxy? 3- ((4 (dlfld'&P' t hoxy) p

henyl )- et hynyl )\nenzene, %86 46. 2% yi el dy NVR +
(chdoraf av 7.51 (d, J = 8. , m g

1H), 7.10 08 (d, J = 8.8 Hz, .

1H), 6.87F( Ht, J = 73.5 Hz,F 1 ,4.326’mF

1H), 3.97 (t, J:64Hz, 2H) and 2.47 (m J A6.4 Hz,
2H); M5 (ES pos) mz 350. Step b)

2-am no-5-{3-[(4, 4-di fluorobut-3-en-1

-yl) oxy] phenyl }-5-[4-(dif |uoromethoxy) M N
phenyl ] - 3- met hyl - 3, 5- di hydr o- 4Hi ni dazol - 4 OF
essentially the same procedure destcribed™ 15
steps b and ¢, and enpl oyi ng )\
1- (4, 4- dlfluorobut 3-enyl oxy) - 3-((4-(di 1 uoromethoxf?)p
henyl ) et hynyl)- benzene as starting material, B he

title _ -
Loy 5o (e S’mg‘i‘%‘?ﬁg@%@@@g@g@pﬁenﬁ% {4-fluoro-3-(3

ﬁlgpspgg@oxﬁg/lzp@gpylhﬁznqt -315- dlgygmﬁ}_ltlnggazol—4-one was separated by
chiral HPLC using column type Chiralcel AD, 5 x 50 cm; the mobile phase was 14%
ethanol in hexane with 0.1% diethylamine at 95 mL/min to obtain the title R-isomer
(A) as a foam, identified by NMR and mass spectral analyses; [a]D* = -14.00° (1%
EtOH); MS (ES) m/z 424.1; and the title S-isomer (B) as a foam, identified by NMR
and mass spectral analyses; [a]D* = +15.00° (1% EtOH); MS (ES) m/z 424.1.

EXAMPLE 80
Preparation of (5R)-2-Amino-5-[3-(2,2-difluoroethoxy)-4-fluorophenyl]-5-[4-
(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one {(A) and (5S)-
2-Amino-5-[3-(2,2-difluoroethoxy)-4-fluorophenyl]-5-[4-(difluoromethoxy)-
phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one (B)
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Preparation of 2-Am no-5-f3-K4, 4-difluorobut-3-en-1
-vpoxyl-4-fl uorophenyl)-5-

wo2e(7di3g27uor onet hoxy) phenvn- 3- net hyl - 3, 5- di hy dPOTAISRG061036985
dazol -4-one NH 3 ) H2N NHStep a)
4- br ono- 2- (4, 4-di fl uor obut - 3- enyl oxy) - 1- f| uor obenzene
A m xture of 2-fluoro-5-bronmphenol (2.40 g),
pot assi um 5;%[ bopate (2.31 nm), Aliquat 336142(\1§’d/r ops),

sodium i od| ncat al yti c)cnaddrLe F ] N
4-bro 80r o- 1- butene—(1. 79 k_J._iq"p¥

et hy¥ aced in a pressuFre ves /Fl\
heat ed i s . for 15 hours. T oo™ ~F

m xture was cool ed, diluted w th dichl oromethgne,

filtered and evaporated in vacuo. The resultant
residue was purified by flash chromatography (silica
gel, eluant: 2.5%ethyl acetate/ hexane t0-|2&ff0'Td

4- br ono- 2-

(4, 4-di fl uorobut - 3-enyl oxy) - 1- f | uor,

(63 %yield), identified by NWR andl yS|s ep

2-am no-5-{3-[ (4, 4-di fl uorobut - 3-en-

-yl ) oxy] - 4-fl uorophenyl }-5-[ 4-

(di fl uoronet hox n dro 4H- i

b0l - 4 GBS B G ST & aORa g oropheryi-&--
dqamum’@ﬁ@thdity)@ﬁéﬁm S—nﬁa@hﬁ-ﬁdﬁ @iﬁWr@-)qu-Plﬁ'ndazol 4-one was separated by

4-dj fl uoro en fl uor obenzene
A RESITIRLG blna cahmaTPg Bralpah ADL Db amuie Bl B Ah@ge was
as1 59 eihiholWwh hé)ﬁan‘éQMtl"Cb 1%Qﬂetﬁgaﬁwﬁx%°/¢oy¢tﬁbnﬁ)the ik ﬂa?;&orﬂéQA) as a

identifi and mass spectra
 Biasn Bantsoy By NMR R o speres shav e M (B8 RE%26! P and the
2'trﬁ€193|§or5ef )@@'affb‘dmr @@ﬁﬁffé‘é)ﬁy)mR%‘v‘lG %&%ﬁehfr&r&a@s@@ r[1oc]D25
g d| hvdro 4H-i m dazol - 4- one
3 515@,(.1% BibH), N8 () iz 23611

EXAMPLE 81
Preparation of 2-Amino-5-{3-[(4.4-difluorobut-3-en-1-yl)oxylphenyl}-5-[4-
(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one

O F O_F
F
P O T Br/\/\Fr F P 1/
HO. Z
C — ey
HoN_  /
N
1) PACI,(CH,CN), F E/’ N
i S
2) NayCOs F O O /FI\
NH o

H'zNJLN/
H
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Step a) Preparation of

1-fl uoro-4-iodo-2-pent-4-en-1-yl benzeneA stirred
weabariozgati of 2-fl uor o- 5-i odo- benzal dehyde (0. 724T®S2006/036985

2.86 mmol) in dry THF at -780C under nitrogen was

treated over 10 mn with 0.5 M 3-butenyl nmagnesi um

bromde in THF (6.85 m , 3.43 mmol ), stirred for 0.5

h.stép b?{\g&l A1 VGO B - Q-eﬁm@)-@.g@r (dlﬂﬁbroﬁi&ﬁ&iwﬁh&wlfbthynyl)-

satura ammoni um chl ori dé luted wth water

ebegened with ethyl acetate. The extracts were

conbi n@dmn@!rb%ﬂa!eﬁ nleG.%Q?etﬁ&@)&féﬂﬂ%lﬁ%@t)gﬁeddﬂ(mg)

Purification of | tant ‘resid

c PotasaiuBYPaibenaty E36t0)1 6guat ByP (hewpa é?’(ﬂiémr'@(ﬂ'% fgatalytic) and
eutﬁﬁ}nogﬁ’l’%hﬂllm(oz‘r Bhféﬁé%@l’ plgq@m'é?rﬂﬂ'le% H@e%ﬁe“wﬁ?lécﬁd ina
as a Cl ear ol ortion o

B neoT BSOS ROT ol (6 conlails Foae BRI Ghied wit
C'Z‘illc?ﬁidrgl‘ﬁeth‘éﬁé’ Iaﬁéi’ﬁﬁé?e@ q':he hl‘h%%t\ﬁé’s %ﬁcgnﬁ;&ié@ﬂv 1 vacuo. Jh? resultant

| ouride etherate (0. , Sstirre

15esifyruvas puifigd oydlaph phr@g@ﬁogﬁam@m@a @el e\laalnfea 5f’/®eT|hMbm
t %B%’Eéﬁéi{aﬁeft&éff&dh @gm&#ﬂme&t@agnwqu%wf%ﬁﬁnethoxy)phenyn)-

sodi um bi carbonate. The reaction m xtur
p&thynyDleanaene S6Qsem (46:2% yiskhe'H NMR (cbl@rcafﬁrdn B2, & BAd (d, J=8.8

et he 2ok Do TImC AL 29, S e e B E03 e, 1. 6.7 (m

cdirbi 61@%!(’( \Aﬁs7l3é5de tHh, ‘ﬂ)BQlﬁm, 1), 327 (bwet SHGEO2Hmad 2.47 (m, J =

T4t i
ii&%ﬁgr%—% ﬁ%o@%—%&ggﬁ%ggo glnvi yl benzene as a cl ear
oiStep b) 2&mjno-56{E: 4. 41diffuorsbup3ien-1-yl)oxylphenyl}-5-[4-(difluoro-
2- fl 3-
nfi'&hesey)?hbé}” 4l @éﬁ'ﬁgf g@ea E%‘%. h Yola]zzﬁil Lfel | roro-3-pe

nt-4-en i mdazol - 4- one
Usi ng éésmmsanmgﬂytthﬁesmrqw@w@ms@rmdm Fx@aglei 1 steps b and c,

Dé?mn?plc@@nga’f‘% @'aﬁlluebﬂbUQS enylfxv %g@ édlﬂuoromethox¥)tpheréyl)ethynyl)—

[ uoro-4 ene as
MPEBEeNg as stading mat@l%dh%tm@pmwr@wm qitaineds aga gyhitglselid, mp

yablowgh @afaib\wméd‘b? hﬂ\ﬁR%n@ rsléé‘éeé%%btf(él%ﬂ }_§¥e§\"\fﬁs<’%ﬁééﬂﬁéz§36 1.

spectra anal yses

EXAMPLE 82
Preparation of 2-Amino-5-{3-[(4,4-difluorobut-3-en-1-yl)oxy]-4-fluorophenyl}-5-

[4-(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
Nal

F
HO Br F K2CO4 _ o) Br
O B oy
F F

a

1y F

F)\O R HaN N/

Pd(PhCN),Cl, Cul F>=/\

2) PAClo(CHaCN), O O

NH
3) HZN)LN/
H
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Preparation of

2- Am no- 5- (3- but - 3-en- 1-yl - 4f | uor ophenyl ) - 5-r 4-
woOdod7iaga7omret hoxy) phenvn- 3- net hyl - 3. 5- di hydr o- 2ERiUSR@E/A36985

ol -4-oneUsing essentially the sane procedure described

i n Exanpl e 83 and enploying allyl magnesi oum brom de

in Step a, the title product was obtained as a slight

y ebiepVi) 405Em o1R-(53- oﬁﬁu@&obhﬂgf%g4&? Ry dYBoéndngass

spectral anal yses. . EXAMPLE 85
Pr epar oA i upst of 2-fluoro-5- romophenol (2.40 g) potassium carbonate (2.31 m),

2- ﬁﬁf@uﬁps% (5Arb )T $A4AR TR dROpHIRE WY LbFomid-4 1 AT Blitene

t-
1- (9|thm@@hmwketsn%wa$ RIAGES indprassUrgMepsel apd beated in a 82°

Stairg=es foralbHouR) e reaction mixture was cooled, dlluied with dichloromethane,
3- 2-(4- di f 1 uor onet hoxyphenyl) - 2- oxo- acet yl |

b eI Marpmtad i vagia 3Thevsisyitant regiguepnes pyrified by flash
Urt?l’ﬁémﬁﬂobfa‘bﬁ? sif@Sydl, TR AR D. %%hﬁrgc&bf%e N¥xbfe B @M 4-bromo-2-

(p é O?gnesl um brom de in reacti on was
st@Ad ucrrebut -snoxyeriidierabenzgnen 2231163t % diethnigantiiied by NMR
chifaysite, diluted with water and extracted with ethyl
acetate. The conbi ned extracts were dried over

artteBdt 2eamniner &8 -{(A.4odifl uerobmind-en-a-x oy yl- Mluwmvhﬁyl} 5-[4-
r e(atfidcﬁaﬁueﬂ?&éﬂwerﬂn 4- h@il‘ﬂﬂ -aﬂﬁloﬁsmmmdszm bife 40%

et hyl acetate/petradl’eum et
1- (4-di lflqsl{]g)pgﬁ‘r%@lﬁlwygﬁ@ﬁ?,pjocgdpg descrlbed in Example 60 and

( Jerﬁmgilﬁ?(xmﬂém&ﬂ(ﬂ)ﬂ alﬁurkﬁﬁyutlﬁém) th%oﬁib‘éﬂferésasaﬂamng

cl ear oi essent | al

sdnatepsl o@@d@feéoa@gemd Wé%i oa@lr@ése@rqnuéawhlte wlidnfikmg (68% yield),

stifp 189240 °§”iabﬁ’t§ﬁeegb¥l\ﬂ\flé adtifmass spectral analyses. MS (ES) m/z 456.1;
| uor onet hoxyphenyl)
- hydr oxy- but - 2- ynyl)phenyl] et hane- 1, 2-di one (0. 055

g, 0.16 mmol), the title product was obtained as a
slight yellow foam 0.044 69% vyield), identified by
NMR and mass spectral analgé.éM_LéﬁP ES+): 400 (M+H).

PAbhiatioh dtr2Rmime-5 @ﬁluoromethox, 4-flroro-3-pent-4-en-1-

vn- 1 yI ) phenvn 3- net hyl - 3, 5-di hydr o- 4H i m dazol - 4- one
1) Bmg” >

O4I>/| :/\/D/I
F 2) BF3 F
S
Z
» LT
7 N0 HaN /

. N
Pd(PhCN),Cly, Cul R,” 0
F
2) PACIo(CHsCN), . o )\F
I
3 H,NTNT
H

Step a) Preparation of 1-fluoro-4-iodo-2-pent-4-en-1-ylbenzene
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A stirred solution of propargyl alcohol (0.1 g, 1.78

mmol) in dry THF at -780C under nitrogen was treated
wdnropwsgaiwith 1.9 Mn-BuLi (1.88 ml _, 3.57 nmel)/USY®6/036985

10 min, stirred for 0.5 h and warned to @QOC. A3 m _

portion of this solution was added to a stirred

sol ution of

3 [2- (4 dt.&é&%lmd’f@w@&ew&% t?en%rae (%fé ) 7]1kaeglzzadedﬁm6|) in dry

1) under
ni Té%abﬁ’ BQQ\PPW m@wwva%tr?@t%de%\@r it Qrﬁmm"\&th& & Mgrutenyl

quaagRefinvbidigalnriat @818@???1109 g rmrﬁblb %h@& ford. é Ht SRwed to warm
with water and extracted w t hyl "acet at e.

cdAbANEcovex Mmabendher iy ﬁ?@kﬂatéq 8rimayBm chiedde, ited with water

c oamea&r@afea%thnetm%@tateDurHefém&ﬂs%r@fcoﬁmea e&#é'dt et MgS0,
resi due by sh ‘chronat ogr ap 0%to 70% et

ac%’tdaqogp%fqtgcp &y AcHe. h@pyfm@g%oy the resultant residue by¥ash
1- &rﬂorﬁgﬂo&éﬁ% ‘?5%%' %%)eﬁ @Métlate?p&tr%Teum ethe;L) gave 1-(2-fluoro-5-iodo-

(1, 4-di hydr oxyb ] et hane- ione as a

clRhenylgpant- 45921 ingl fe%%eﬁr @Fé§5 Mgs(6R% Weleknhipartiop of s oil (0.25g,

sayg an‘ilﬂ)e\ﬁé’é 8|s§<ﬂ§é‘d' .hbﬁ}dmbfhyi:eﬁ@ramo%dé co%ﬁ&ptofof’ caﬂeated with
enpl oyi ng 1-[4-(difl uoromethoxy

O AT PonBa) P i AR oLy for 5o gies codgrspnirogen
9 at@io%ﬂhé?@%érmédﬂ@ r&drﬁ k&nﬁé?&fﬂ%g 1 W%n@ﬂhéﬂdﬂ%g \Aﬁ’tﬁ 3@%1rated

slight brown 031 52%y d I denti f
NIIRUBHY blﬁa@gngfse Eﬁﬁdﬁacélﬁaw&te@ Wmar&%med beixseen methylene

( Mh'l‘@rrd%%@ 8Ad HeeRpldls PRasiwas extracted with methylene chloride.
Am no-5 di f| uor onet hoxy) phenvn-5-r3-(2,2-dimeth
| - He organic phase and the extracts were combined, washed with brine, dried over

omgsgj. gmwdcbﬁﬂsteumq PadiBli& Yive 3 -fRrotd-BYEH 2 HBhi-eAAZMbenzene

4- :
3 %36’9 QF%ranl Bﬂ@r%/ 7))3/"23"9'9& met hyl - cycl obut anone A
rz mmu,su[@(dmumn fﬁh%ﬁd&fl@&o@ﬁpgnt-%nzl-yl) -3-
e

|chI or gnet hane under nitrogen at -

§t5é hydro-dimigazoliane; 1 £ i ¢ anhydride (Tf20),

St irr eCU§n6?g es]éénﬂblﬂl&h@%amb adrecuééﬁﬂb&ﬁn%h 60 and
on 0 bronostyrene (

m nutes Wt

Zﬁr%plpﬁﬁ%g y-fgﬂlaa %logo E?ﬂtT“T%ﬂ p]é(lb@@zgle B stgging materglyal the title
compound was obtained as a slight yellow foam, mp 45-46° C, identified by NMR and
mass spectral analyses. MS (ES-): 416 ( M-H)

EXAMPLE 84
Preparation of 2-Amino-5-(3-but-3-en-1-yl-4fluorophenyl)-5-[4-

(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
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mol ) in CH2Cl 2, heated at reflux tenperature for 20
h, cooled to roomtenperature and concentrated in
woacwrm3siiine concentrate was diluted with wat er Panas2006/036985
CH2Cl 2 and heated at 890C for 7 h. After cooling to
roomtenperature, the phases were separated; and the
aqueous phase was extracted with CH2Cl 2. The organi c
phase and thct ¢ Biere~eonbi ned;
Na2SO4 and cBnd rat—gé';l—n—vacuo Purifi
resul tant con€entrate )by silica gel colf
chromat ography (gradient; 5% - 10% Et OAc i n hexanes)
af forded 3-(3-bronmophen /)-2, 2- di met hyl cycl obut anone
as a pale yell PWFOI . 260 (61%yield); 1H NVR (400
VHz, DI\/SOCfG) .69 (s, 3H)1251(§/ 3 H 3.24
(dd, J=MA, 9.0 Hgp ck)zbl)c&’; 44 (t, 48.9 Hz,\ L H) 3.64
(dd,JMZ8 $—|z 7.23 - 7.3%
7.47 (m 1 H 5048 N1I—|)Stepb)
2- am no- 5- [4 (Jlf| u%orret hoxy) phenylF

yl -
oxocycl obut yl )qﬁhéh'}}'JL]N 3- et hyl - 3, 5-di hydr o- 4H i m dazol

O B e SR BN i
3-drployingTRIN AT hesiurd bioriiak ity Stepyet hl@ﬂlﬂaﬂﬂ@ﬂlﬁi s obtalned as a

o ShbEiaB T 55 p8° G pigerdiod BY R b pRaecrar andlyses. ms
DI\(EG+§3f4ﬁ)1(MI+p|9)mO 61 (s, 3 H 1.21 (s, 3 H 2.98 (s, 3

3.19 - 3.28(m 1 H 3.34 - 3.40(m 1 H 3.41 -
347(mJ49Hz 1H)671(s 2 H 6.96 - 7.19 (m
4H)7.24-7.37(m3 7.44 (d, J=7.9 Hz, 2 H); M
(ES) mz 426.2 [MH - %&)—bjor C23H23F2N3(13 +
H+, 428.17802; found (ESI 428. 1780; EXAWVPLE

88=erMbatofmAmﬁno-5 [4-(difluoromethoxy)phenyl]-5-[3-(1-hydroxybut-2-yn-

2-A , ) XY - 3- met hyl - 5- r3-(3-
0X® 5t e 8% a7 0l - 4- one
Usi ng essentially the sams pr ocedure described in
Exanpl e 87 and MgBr

y & H:N.  CHs
—N
QH r\?/— o
2 Z 0 T
~
HaN" N OCHF,

A stirred solution of 3-[2-(4-difluoromethoxyphenyl)-2-oxo-acetyl]-

benzaldehyde (0.1 g, 0.33 mmol) in dry DME at 0°C under nitrogen was treated over
10 min with 0.5 M 1-propynyl magnesium bromide in THF. The reaction was stirred
for 0.5 h, quenched with saturated ammonium chloride, diluted with water and
extracted with ethyl acetate. The combined extracts were dried over MgSO, and
concentrated in vacuo. Purification of the resultant residue by flash chromatography
(20% to 40% ethyl acetate/petroleum ether) gave 1-(4-difluoromethoxyphenyl)-2-[3-
(1-hydroxybut-2-ynyl)phenyllethane-1,2-dione as a clear oil, 55 mg (49% vyield).

Using essentially the same procedure described as described in Example 1, step c,
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enpl oying N, N-di nethyl acetam de in Step a, the title
product was obtained a white solid, np 68-70 0C
woORoemms$z711H NVR (400 MHz, DMSO-c/ 6) d ppm 2. 9PCTAIS286/036985
H 3.06 - 3.17 (m 2 H 3.36 - 3.46 (m 2 H 3.59 (q,
J=7.3 Hz, 1 H 6.68 (s, 2 H 7.10 (d, J=8.8 Hz, 2 H

7.16 (t, J=74.2 Hz, 1 H 7.23 - 7.34 (m 3 H 7.39 -

7. ; e - ]
1 e(rﬁploﬁnd‘ﬂ (4 MBUbRRSMax §14 g;i fdg%r;]ygr 8 t2%ﬁ||y}§_h§henyl]

f or ?%QFZNS%%Q Qﬂgglgmgll),l thg tl@e product was obtained as a sllght
2 yemnn ogm, (0104404 {B99P YRR LBt B MR and Bralsd sPEFM 3N S Yses.

H@gzég?}? A80 NHH), 5- di hvdr o- 4Hi mi dazol - 4- one A

rret hanol i ¢ sol ution of

2-am no-5-[ 4-(di fl uoronet hoxy) phenyl ] - 3- net hyl - 5-[ 3-
(3- oxocycl obut yl ) phenyl ] - 3, 5-di hydr o- 4H i m dazol - 4- one
(0.324 gm 0.81 1 mmol) atExgmplggtdg t enper at ures was
treated all at once Wi th 42 1.11rmo|)
StP t 2 4 ALL7 e i
wanﬁh&mpkin%t h§is3, Qléﬁh%ﬂ'% mt’rﬁid%!z@lnﬁgn@et ween wat er
and chloroform The organic phase was separated, dried
over sodium sul fate and evaporated to a foam Thi S
foam was_di ssol ved in chl orof gpemgnd precipitated with

hexane glethetltle deppound asaV\/mte*@ £Hs
0. 30 4.0, d(d), np 186-190 QC, 1H NVROH 400Q7

DVBO- d6) d pp 0-18g(mNH2H)253-

H 2.70 - 2.85 m CEHE) 297 (s, 3 ./8

1 H 5.08 (t, J=5.2 Hz, 1H}N6{$9(s,oa ,

J=8.6 Hz, 3 H) 7.17 (t, J=74.2 Hz, 1 719- 7.33

(m 3 H 7.45 (d, J=8.8 Hz, H);I\/S(ES) m z 400. 2
h

2
. J . (o)
il R b S R ol e 00
ofUNgenijrogen was treated dropwise wi n-Bul.i (1.88 mL, 3.57 mmol) over 10
I 3nib 3stiraAsi 018 hdmiddrdriietIts1 0 O MALDIRX PoR{bADE Bhid sOBtiIEH ad added
o182 SHIEH AR 9fid-RniAilorpeihrembery 2 oreagely Hesnzaldelyde
t 40 eStgep 4@)mrf13lj (n3drh DV Bhety lindey @lt@geh.Y hitee et @ld @action
acrﬁlgture st quencﬁed with saturated ammonium chloride, diluted with water and
extracted with ethyl acetate. The combined extracts were dried over MgSO, and
concentrated in vacuo. Purification of the resultant residue by flash chromatography
(30% to 70% ethyl acetate/petroleum ether) gave 1-[4-(difluoromethoxy)phenyl]-2-[3-
(1,4-dihydroxybut-2-ynyl)phenyllethane-1,2-dione as a clear oil, 52 mg (29% yield).
Using essentially the same procedure described in Example 1, step ¢, and employing
1-[4-(difluoromethoxy)phenyl]-2-[3-(1,4-dihydroxybut-2-ynyl)phenyllethane-1,2-dione
(0.052 g, 0.14 mmol), the title compound was obtained as a slight brown foam, 0.031
g (52% yield), identified by NMR and mass spectral analyses. MS (ES+): 416 (M+H).
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A sol ution of 3-(3-bronophenyl)cycl obutanone (2.03 g

9.02 mmol ) and triphenyl phosphoranyli dene acetic acid
webthylozgsier (15.72 gns 45.12 nmol ) di chl or onePOBWS2006/936985

irradiated in a CEM Di scover(tm m crowave instrunent

for 30 mnutes at 1200C. Pressure reached a maxi num of

180 PSI. Standard wor k-up procedures foll owed by

purification by col um chreymtipged®yhy (isocratic; 10%

pp .
(m 1H 3.03-311(m 1H)316-327(m 1 H)
3.46 - 3.57 (m 1|—n/363(q,380Hz 1 H 4.08 (q,
J=7.0 Hz, 2 H) 5.71 8 J=2.9 Hz, 1 H 7.25 - 7.35 (m

2H)739-743( 1 H 7.48 - 75%m1|—|);|\/|5 0
( APPI) rmz 295 [) Hog o, Sten b) ethyl Nt H,O Br

[ 3-(3- ?\@(% Mé_m 5P £ g yahenyHt—1- et hyV?
5- oxo-4 2) 2,4,6-collidine

di hydro-1 H i m dazol ~-y*phenyl J-i - met hoxycycl obut yl i den
el acetate Using essentially the sane procedure
described in Exganple 17, step d, and enpl oyi ng

[3-(35 brro yl)cycl obutylidene]acetic acid ethyl
ester, thhg | e compound is gpkained as a white foam
sol i d, HJ?phgcf%OOC 1H NMR (400 I\)J-Im, DVBO-c/e) d ppm
119( ? 3 H 2.78 - 28%dm 1 H 297 (s,
3 H 3208003907 (m 1 38> 26 (m 1 H) 3.45 -
3.53 (m 1/'@ 3.55 - 3.66 OF (q, J=7.0 Hz,
2 H 26480775 (m 1 H 6.67 (s, 2 £7.05 - 7.11
(m 2 H 716(t J742Hz 1H) 7.17- ' 7.21 (m 1 H
723-733m 737(31 7.43 - 7.51 (m 2

S A

p 1- metAhsdlutin of N,N,2-trimethylpropionamide (3.65 g, 31.7 mmol) and

0 S di I Li c

IR AL Bl T SRR Bl B

i @nﬁy@ﬁwpl@f@m shirred for 10 mlnutes treated dropwise over 40 minutes with a
solution of 3-bromostyrene (5.04 g, 27.6 mmol) and 2,4,6-collidine (4.32 g, 35.7

mmol) in CH.Cl,, heated at reflux temperature for 20 h, cooled to room temperature

and concentrated in vacuo. The concentrate was diluted with water and CH,Cl, and
heated at 89°C for 7 h. After cooling to room temperature, the phases were
separated; and the aqueous phase was extracted with CH,Cl, The organic phase
and the extracts were combined, dried over Na,SO, and concentrated in vacuo.
Purification of the resultant concentrate by silica gel column chromatography
(gradient; 5% - 10% EtOAc in hexanes) afforded 3-(3-bromophenyl)-2,2-dimethyl-
cyclobutanone as a pale yellow oil, 4.26g (61% yield); 1H NMR (400 MHz, DMSO-d5)
& ppm 0.69 (s, 3 H) 1.25 (s, 3 H) 3.24 (dd, J=17.4, 9.0 Hz, 1 H) 3.44 (t, /=8.9 Hz, 1
H) 3.64 (dd, J=17.3,8.7Hz, 1 H) 7.23-7.35(m, 2 H) 7.43-7.47 (m, 1 H) 7.49 (s, 1
H);
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enpl oyi ng tri phenyl phosphoranyli dene acetic acid ethyl

ester in step a, the title product was obtai ned as a
woaemo3dtvR anal ysis indicates the foamis a 7: BCWUSR096036985

of nmethyl and ethyl esters. 1H NWVR (400 WHz, DMSO- c/ 6)

, a mxture of methyl and ethyl esters (7:3) d ppm

1.15 - 1.23 (m 3 Hof ethyl ester) 2.76 - 2.91 (m 1

Histep BY 24ating-5-}4-(@iflbromdtHbkylphenyllEB-[B(2l2-dimethyR3- (M

1 I;Dap3.742 - 3.55_%”5m 1 H} 3. gglm n§,.]6C_)[((m 1 H g 61

( $xogygloBrtyhiphgrpyll-dupgthyl-3,5cihydip-4b-imidazol-grape ot hy|

ester) L%ir(ziflesseﬁtieﬁlg thébante k;l)océdéﬁ% deSeritdhib ExarBle(1F, step d, and

J=8.8 Hz }—q??.l (t, J=74.2 Hz, 1 7.18 - 7.22 (m

1 epi)pley_lra_gg&ﬁ- (ogrpWﬁpyljzz,%dlme@gl-cydpbgganpﬁ? ag sfayting magterial, the

( itle cdmPBodnd wadobtained abha wile sfoﬁ@)mgm 72474 ~&( VeNFR glbb MHz,

[MH -; M5 (ES) mlz 468. 1(Et ester) [M H] - EXAMPLE 92
pmg%@ﬁe) dAPH0.GktsngIH) 1.21 (s, 3 H) 2.98 (s, 3 H) 3.19 - 3.28 (m, 1 H) 3.34 -

Fa- rANT: R9- 4-474+( di t Ve 1- Y, .

B o e R mE LA p 7 24

St7ey @), J13) 7-34 (49002, 12Uy MetEioxypH@n [M-H]- HRMS: calcd for

: ik h led = | ) b&n.aci d

S SRRE Y HR e 0 HandESL I BRSO

(3-{3-[2-(4-difluoronet hoxyphenyl) - 2-

oxoacetyl]-henyl }-cycl obutylidene)acetic acid nethyl

ester (0.78 g, 1.95 mmmol) in ethanol was placed on a

Parr Hydrogenator under 1EXAMPhE®8ogen for 3 hours.

Mpir 8 Ao RYr G- AR5 dinaS AR xARf e AN 35HBHGT-518:%3-

placed under_ 30 PSI._Nydr ogen atnospnere for 2 fours.
pxogeyelebutyh phenyl]-346-dihyd dmddpzohdrone-| i t e. The

filtrate was concentrated in vacuo to give

(3-{3-[2-(4-DOi fluoronet hoxyphenyl)-1, 2-

di hydroxyet hyl ] phenyl } - cycl obutyl )acetic acid net hyl

ester as an oil, 402=ﬁg (51%vyield); 1H NVR (400 MHz,

DMSO-¢c/6) d ppm 1.67 (q, J¥9.1 Hz, 1]H) 1.92 - 2.07 o
) 5 2. 32 N%M Hefy %M
3( -0Tf|H) ~ 3. 55 -\3! 65
570

(m 18 - 1PmeZnem 1
2.56-“1—m_
(m 3@.45-%%2 8 - 5438 (m 2 H

’.

6.56 - 7.43 (m 9" Hns

7N

Pd(PPhg),, Cul N><‘ N

2) PACI5(CH3CN), © ‘ O O
NH §
A O’(F

3) H.N ﬁ/

Using essentially the same procedure described in Example 87 and
employing N,N-dimethylacetamide in Step a, the title product was obtained a white
solid, mp 68-70 °C (foams); 'H NMR (400 MHz, DMSO-ds) & ppm 2.97 (s, 3 H) 3.06 -
3.17 (m, 2 H) 3.36 - 3.46 (m, 2 H) 3.59 (q, J=7.3 Hz, 1 H) 6.68 (s, 2 H) 7.10 (d, J=8.8
Hz, 2 H) 7.16 (t, J=74.2 Hz, 1 H) 7.23 - 7.34 (m, 3 H) 7.39 - 7.50 (m, 3 H); MS (ES)
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(ES) mz 405.1 [MH - Step b)

1- (4-difluoronet hoxyphenyl)-2-[ 3-(3-oxocycl obutyl)-phe
woyebdrasane- 1 |, 2- di oneA mi xture of alM sol uti eaTwl2006/036985

0- i odoxybenzoic acid (I1BX) in DVMSO (0.90 ml _) and

(3-{3-[2-(4-difluoronmethoxyphenyl)-1, 2-di hydroxyet hyl ]

phenyl - cycl obutyl )acetic acid nethyl ester (0.144 g,

0.2 498MgM-HIWASREAS: t4led fdr@, 0, +tH€abed 487 3: hodHd (ES

ddlé naI 1}AﬂarTL of 1M B)z(&?‘%:z'gﬁlsﬁ) stirred for 15 (ESt,

milM* }13 %14715 oned between water and diethyl ether.

.The organi c phase is separated, dried over Na2SO4 and
concentrated in vacuo. Purification of the resultant
resi due by colum chromat ography (10% hexane in et hyl

acet at e) af forded 1- (4 di fExmmeoetgeoxyphenyl) -
cI obut 15 I |et ﬁane 1 2-di one as an

(m 3H 3.73 (s, 1 H 7.23 - 7. 8> (m 7 H 7.95 -
8.06 (m 2 H) HNB (ES) mz 403.0 [ M-H + Step,q) nethyl
[ 3- (3-{2- Ani no- &= }{4- (dlfluoronethoxy)phenyl] 1}—n<ethy|

Usi ng essentl- y \&=Re Fane procedure descr|o
Exanple 1, step c, afd‘enpl oying 1-(4-dif

Iuoronethoxyphenyl) 2-[3-(3- oxocyclobutyl)phenyl]ethan
e-1 ,2- dione as starting material, the title conpound

vvas Obtﬁﬁhﬁﬂﬁnaﬁc é?olt‘!’tféint& ZSé?lhlhg-E [Wdlﬁﬁoromti%gﬂoi’n@ﬁ‘ﬁg -E"n')ethyl -5-[3-

1 (%xocyglo@gty{)ﬁ?erwl]@ 5—§|hyjdLro-4l-i-|rﬁlga¥qh4 qnq_()o 3243;(§n _0.311ygmol) at

(e Léath&eré’peﬁ&ureﬁuﬁétrééfbd all B onzeQdth(9aBR, (bl)04§ :?%4 111 mmol)

( tstlrrgcg.gi@? fpi 45 @lwteyalﬂcon(c?ntg%tefl A vq;:Zzg) The splid reﬁld&@ was

( 1Partfiohbd béﬁeéﬁﬁ)até’ﬂ ahddhfordfolnt The ol PBHESO dras separated, dried
over sodium sulfate and evaporated o a foam. ‘This foam was dissolved in
chloroform and precipitated with hexane to give the title compound as a white solid,
0.307 g (94% vyield), mp 186-190 °C; 'H NMR (400 MHz, DMSO-ds) & ppm 1.70 -
1.86 (m, 2 H)2.53-2.60 (m, 2 H) 2.70 - 2.85 (m, 1 H) 2.97 (s, 3H) 3.89-4.08 (m, 1
H) 5.08 (t, J=5.2 Hz, 1 H) 6.69 (s, 2 H) 7.10 (d, J=8.6 Hz, 3H) 7.17 (t, J=74.2Hz, 1 .
H) 7.19-7.33 (m, 3 H) 7.45 (d, J=8.8 Hz, 2 H); MS (ES) m/z 400.2 [M-H]-; HRMS:
calcd for Cy1HaFaN3O5 + H+, 402.16237; found (ESI, [M+H]+), 402.1630

EXAMPLE 90
Preparation of Ethyl [3-(3-{2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyi-5-
oxo0-4,5-dihydro-1H-imidazol-4-yi}phenyl)cyclobutylidene]acetate
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Preparation of

2- Am no- 5-r 3-(di fl uor onet hoxy) phenvH 5-r4-fdi f | uor onet
woan7)038271 PCT/US2006/036985

phenvp- 3- net hyl - 3, 5- di hvdr o- 4H i m dazol - 4- oneUsi ng

essentially the sanme procedure described in Exanple

18, step d, and enpl oying

4-di f I uor onet hoxybr gashenzene and
1-di fl uor bhoxy-3- ynyI benzene as starting

mat e tl%ﬂgfgp nd wasCidddbai ned ag’ a

f oam 52*54 400—MT—DMSOCf ~ el
2.98 (s, 5 ( 6. B! microiade3 (rlar 3 H) 1
(d,J29Hz 1 H 7.33-7.38(m 3 H
7.48 (d, 388Hz 2 I\/S(ES) m z 3981[I\/H—|]+

EXAMPLE 94 Preparation of
(5S) - 2- Ami no-5-r 3 (di fl uor omet hoxy) phenv

p- 5- r 4- { diFf |4®nﬁ/et hoxy)
phenvn- 3pseplyt- 3, 5- di hvdr o- 4tfH_;_pr>n—dpzoI 4-one (A) and

(5R) - 2-

5-r 3- (dAl—;—pliEeﬁe%{—hexy) phenvn-5-r 4V
nvn- 3- mEtHHCHENE - di hygd Q-2 @ ARt
Chiral HPLC BHA racemc noxture\lo

2-am no=)5- F[Z@‘R&\d’ f1 uor onet hoxy) phenyl ] - Q”f\,él (di fluorone
t hoxy) phenyl ]™ 3- net hyl - 3, 5 di hydr o-4H i mi dazol - 4- one
was placed on a Chiral cel , 2 X 25 cm colum

nﬁtﬁé af Bt .%ﬂeh&géiﬁﬁﬁ%ﬁﬁé:'@% fic 3l Al ser 2

( pr odud sofytioarad 3&(B-bromapmeny)¢yeobunode 2. OBp 9.02 mmol) and
SRR B &%@Eﬁﬁyﬁcﬁ@%téc%gﬁE\c@hﬁﬂ/ﬁjgtey\gg ORE sl B Gkl
agbnhiorome@an@\nlaa ircadisted isa 6&H DEacver Bl mycrmmednﬁrumt for 30

d' IHEt%ga dédaCdPFets ratrgéaferd aaﬁgm &“ﬂioﬁ’ ! lg{gno%frd work-

hexane and concen titl e enantioner
proveltecitiessdslioweditiyt purigoation: bymo(unln qlaomngyogaarniwyalspgetlc 10% diethyl

F‘%}rbé?grgqé:&&geé égfﬁdéo%% Bbg&fgpl?eayml&myhgm%éﬁ%&d ethyl ester
as an oil, 2.37 g (89% vyield), 1H NMR (400 MHz, DMSO-ds) & ppm 1.20 (t, J=7.1 Hz,
3H)2.89-3.00(m, 1H)3.03-3.11(m, 1H)3.16 - 3.27 (m, 1 H) 3.46 - 3.57 (m, 1 H)
3.63 (q, J=8.0 Hz, 1 H) 4.08 (q, J=7.0 Hz, 2 H) 5.71 (q, J=2.9 Hz, 1 H) 7.25 - 7.35 (m,
2H)7.39-7.43 (m, 1 H) 7.48 - 7.52 (m, 1 H); MS (APPI) m/z 295 [M+H]+.

Step b) ethyl [3-(3-{2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-0x0-4,5-
dihydro-1H-imidazol-4-yl}phenyl)-1-methoxycyclobutylidene]lacetate

(6 | uor onet hoxy) phe
0 -4-one (B)

Using essentially the same procedure described in Example 17, step d, and
employing [3-(3-bromophenyl)cyclobutylidene]acetic acid ethyl ester, the title
compound is obtained as a white foam solid, mp 78-80°C; '"H NMR (400 MHz,
DMSO-dg) 8 ppm 1.19 (t, J=7.1 Hz, 3 H) 2.78 - 2.89 (m, 1 H) 2.97 (s, 3 H) 3.02 - 3.07
(m, 1H)3.16-3.26 (m, 1 H) 3.45-3.53 (m, 1 H) 3.55 - 3.66 (m, 1 H) 4.07 (q, J=7.0
Hz, 2 H) 5.64-5.75 (m, 1 H) 6.67 (s,2H) 7.05-7.11 (m, 2 H) 7.16 (t, J=74.2 Hz, 1
H) 7.17-7.21 (m, 1 H) 7.23 - 7.33 (m, 2 H) 7.37 (s, 1 H) 7.43 - 7.51 (m, 2 H); MS (ES)
m/z 468.1 [M-H}-.
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(400 MHz, DVSO-c/6) a ppm 2.98 (s, 3 H 6.75 (S12 H)
6.96 - 7.13 (m 3 H 7.17 (d, J=2.9 Hz, 1 H 7.24 (s,
wa 26970388838 - 7.38 (m 3 H) 7.48 (d, J=8.8 Hz, BCHUS2008036985
(ES) nlz 396 1 [MH-; and Product B was identified as
the (R -enantioner, [a]D 25 = -8.2 (c = l/ol\/E‘O-l); 1H

NVR (400 MHz, Dl\/BOc/G) d ppm2.98 (s, 3 H 6.75 (s, 2

H 6.96 - 7.13 (m 3 H 7.17 (d, J=2.9 Hz, 1 H) 7.24

(s, 1 H 7.33 - 7.38 (m 3 H 7.48 (d, J=8.8 Hz, 2 H);

M5 (ES) mlz 398.1 [ M+H] +.; EXAMPLE 95 Preparation of

2- Am no- 5-r4- (dlfluororreth@x;(hnplp_gr‘g/] p-5-f 3-1T1 R -1
-quoropent 4- enI 1- v -

ymhelwllam-methvl-&

£ L i moA-fr=(di 2203
a)d&::,@f&@emimg%tat -UBh %ﬁ @ymaﬂuﬂtmeﬁﬁldc@&%
tetraacetate d, o an ri uor oaceti C

acid (8.25 m_) at 0 Cis treated dropwise with a

sol ution of 1-brono- nyl benzene (1.5 g, 8.2 m) in

di chl ororre hane, aly oweb to warmto roomtenperature,

sti Bre %/2 h al ro per at u@i:Cldi | ut ed h o)

di chl dg thane/ 0 waters—stirred sl Yo’

andfiltered through 5 a of ceEmMmerowahe fBltratevis
separated. The fil te e is rinsed with additional
portions of dichlorongthane. The conbi ned organic
phases are washed sequentially with water, NaHCO3 and
brine, drjedzover MgpSO4 and concentrated in vacuo to
af fior (rormphenyl)acetal,_plﬁhyde Step b)

(R) - 0-2-(3-lyo phenyl) gtal dehyde (Lit. Ref ‘HaN

I\/Bchh(tPﬂsm cand Beeso, TACS 2005( 127, 8826)\ A )\N
ng {3,99@ mixt ur e “of ) p-heRzyl -2,2, 3-bri | o
azo Fgll n-4-one di chl orees c aci d salt (97

O 4 mml/l)\ nd N-fl uorobenzenestifori m de (3.15 g,
m’m?) HpNy H 9:1 mixture of aceton%‘(and i sopropanol at

room thesper@t ure i s treated F
: 3

Using essentially the same procedure described in Example 90 and
employing triphenylphosphoranylidene acetic acid ethyl ester in step a, the title
product was obtained as a foam. NMR analysis indicates the foam is a 7:3 mixture of
methyl and ethyl esters. 'H NMR (400 MHz, DMSO-d;), a mixture of methyl and
ethyl esters (7:3) 6 ppm 1.15 - 1.23 (m, 3 H of ethyl ester) 2.76 - 2.91 (m, 1 H) 2.97
(s,3H)2.99-3.07 (m, 1H)3.11-3.27 (m, 1 H) 3.42-3.55 (m, 1 H) 3.55 - 3.60 (m, 1
H) 3.61 (s, 3 H of methyl ester) 4.01 - 4.12 (m, 2 H of ethyl ester) 5.64 - 5.77 (m, 1 H)
6.68 (s, 2 H) 7.10 (d, J=8.8 Hz, 2 H) 7.16 (t, J/<74.2 Hz, 1 H) 7.18 - 7.22 (m, 1 H) 7.23
-7.33(m, 2 H)7.35-7.38 (m, 1 H) 7.46 (dt, J=9.2, 2.6 Hz, 2 H). MS (ES) m/z
454.1(Me ester) [M-H]-; MS (ES) m/z 468.1(Et ester) [M-H]-
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wi th (3-bronophenyl)acetal dehyde (280 ng, 1.4 nmol),

stirred for 1 h at roomtenperature, cooled to -78 C,
wdizbarroagk7ni t h et her, and filtered through a pa®#CofUs2006/036985

celite. The filtercake is washed with additional

ether. The conbined filtrates are treated with

nmet hyl sul fide (5 nL), washed with saturated NaHCO3 and

brine, dried over MgSHA ar@xgmpq:_grggat ed under reduced

pressure tOfI ve .

2% hoxy)aherml] 1-methyl-5-

( . . AP Hiluenen

QJx%efDS'd‘ih bf'ﬂ-llhﬁldﬁﬁblm- 1} hen cyclobutyllacetate ,

( ronopheny uor o- et hyl _ester sol ution
of (R)-2 fl uoro- 2- ( 3- bronophenyl ) acet al dehyde in
CH2Cl 2 and ethanol ig treated with NaBH4 (189 ng, 5

mol ), stirred for in, cooled to 0 C, treated with

sat ur at ed [ | to room tenperature, tlorred OH
vi gor ously 1 at room tenperatu dI™di Vuted =
wi th CH2GD The phases are separate he aqueous@E(O
phase is exyFrQcted w tibM2E:2. The—Or gani c phase and
the extr are conbimned, washed w phONaHCO3 and

brine, dr over MySO4 and concenfrated in vacuo. The
resultany residue is purified Ry mm chr omat ogr aphy
(5% EtFOAc and hexane as el uant) yoggi ve

(R)-2-fl uro~2- (3 b@om)phenyl )~¥F -ethanol. A solution

of (R)-2- onophenyl)-1 -ethanol (5 nmol)
and pt ol ug chloride (5.1 nmol) in CHA 2 at
i ce bat errperatures is tHeated with stirringNwith
pyri di né. \The reaction HrNﬂfnJre i's ateg r et

t enper ajue under a nitrogensat nosphe Yo
cool ed room tenperature, washed wi th 109

sat Uxated NaHCO3 and brine, dried over MgSOXF an
concénfrated in vacuo to give tol uene-4- sul foni c & _%Fd
(S)-2-(3-bronophenyl)-2-fluoro-ethyl ester. Step d)g
1-Brono-(S)-3-(1-fluoropent-4-en-1-yl)benzene A
sol ution of toluene-4-sulfonic acid

( Step a] B-{a- W@lﬂnw@mahbkmmmyé)t-h?’rdIbmrexyétﬁyﬂmél?yl} -N

ey BB IRAL AR ok a0 omut s i = 11

t enper &t mbdureef 18%Hd/q@ AR ghland (F{3-[2-(4-difluoromethoxyphenyl)-2-
oxoacetyl]-henyl}-cyclobutylidene)acetic acid methyl ester (0.78 g, 1.95 mmol) in
ethanol was placed on a Parr Hydrogenator under 15 PSI hydrogen for 3 hours.
More 10% Pd/C (0.056 g) was added and the shaker was placed under 30 PSI
hydrogen atmosphere for 2 hours. The reaction mixture was filtered thru Celite. The
filtrate was concentrated in vacuo to give (3-{3-[2-(4-Difluoromethoxyphenyl)-1,2-
dihydroxyethyl]phenyl}-cyclobutyl)acetic acid methyl ester as an oil, 402 mg (51%
yield); 1TH NMR (400 MHz, DMSO-dg) & ppm 1.67 (q, J=9.1 Hz, 1 H) 1.92 - 2.07 (m, 1
H) 2.13-2.23 (m, 1 H)2.32-2.44 (m, 3 H) 2.56-2.64 (m, 1 H) 3.35-3.44 (m, 1 H)
3.55-3.65 (m, 3H) 4.45-4.63 (m, 2 H) 5.08 - 5.38 (m, 2 H) 6.56 - 7.43 (m, 9 H); MS
(ES) m/z 405.1 [M-H}-
Step b) 1-(4-difluoromethoxyphenyl)-2-[3-(3-oxocyclobutyl)-phenyllethane-1,2-

dione
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saturated NH4AClI and extracted with ethyl acetate. The

extracts are conbi ned, washed sequentially with water
wand7mss21e, dried over MgSO4 and concentrat ed POTAEL096/036985

to afford

1-bromo~(S)-3-(1-fluoropent-4-en-1-yl)benzene. Step e)

2- Am no- 5-[ 4- (di fl uor onet hoxy) phenyl ]-5-{3-[(1R)-1-flu

or opentx fAn@iyelor a1M solutlon of o lodoxybenzmc acid (lBX) in DMSO (0.90 mL)
phen I'm dazol

r\#&ég@(ﬂ dlﬂP@59meﬁtoxgahﬁ@yf371o%é@wr@xwéaﬂ}rah@eﬁ -cyglobutyl)acetic
Exigheth I‘bstéi*(@PlSMf 0. %4§ﬁ}ﬁols‘wa§‘§ﬁrr<§5@r 8YInif, treated Wlth an

1-brono-(9S) - Iuoro ent - 4- en- %/5 benzene as

stasditioRy 1 ﬂ’éf<Pfa1lM IBhis M§pe3tt§f€t9'd9& min and aamwedrhﬁtween
. dﬁ‘eﬂéﬂ dricedlethyi é\h@ At Jigsic piRRels 8bpARRbY&ft ooV E, and

Pr epar at|on of

2 qczm?%taged in-vegue. Qunifisrtiemeiths preaientresidge by ¢olumn

R)c'hildrﬁétH a TOB/‘ hexane in eth Iacetate afforded 1-(4-difl -
grg Y 2 g Vv )ro 4H-c|I m( alngrometho%phenyl)

TR LR S I TV aﬂl@lcﬁﬂﬁéa (PA% yield):; ™H NMR
| £ I

SHAOPMRI PRI 119 -SSP TRPRGE . SR 2 286 11

D5 RFE 6ROt ot T o) S Y, ENAWBBSS k) 7.23 - 7.82 (m, 7

P t f oy
L;P%?@é?_zsgrgn(ﬁbzr)kws (((Ii:f |S1) L/JZO?'%srr%{ 46'5'({7) phenvn- 1
- @gpyp m;-.tbygd§4§-52-Amino-4-[4-(diquoromethoxy)phenyI]-1 -methyl-5-oxo-
g')zi)y-ﬁﬂﬁru}&hHlﬁﬂaé%l:ﬁy%ﬂ&%@%%ﬁhﬂﬁj&%ﬁt&é onam de Step
L/ - ( 3- {Ysing essentialyche saos pyqsiedurel destciiyadin Gxaemid ), eterae and

T R R e PPy ptepylelrape1 2
1 erafoityrting eangisrial, dhﬁ dtlg corggoumnd wasolgainedres p white solid, mp 68-

t t I f

CTRCEA Ry SERMPE BB T3y461h SN o4 L9 21 199 204
f dm, 8 H@ut's; 2.08 imedi H) 2136 vibd@ (m ahbl) 2.68-208% @, vl #1)h3.02 (s, 3 H)
Et 18 55)(‘1& 4oL/ - @J—‘%@a}’% iz X H] 1903 JE7£ 1 Ha, 1 H) 7.21 -

over and "concen at e vacu
Pl,7r$1° G%a& h"bﬁ4(bf— Tt4Ye(m, 2 H); MS (ES) m/z 456.1 [M-H]-

EXAMPLE 93
Preparation of 2-Amino-5-[3-(difluoromethoxy)phenyl]-5-[4-(difluoromethoxy)-

phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one

g )\ J©\ HoN
E Br N)/\N/
Pd(PPhs),, Cul
F)\O/©/ e Cu FYO o
2) PACL(CH,CN), L O
" &

M
3 H,N" N7 o}
NN ~
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resultant residue on silica gel (Biotage) using

hexanes/ Et OAc (3/1) as the eluting solvent gave

wOhLe(7B3¢174- (di f | uor onet hoxy) phenyl ] et hynyl } phepgr)ustdvan3coss

esul fonam de as a yellow oil (0.62 g). Step b)

yV-(3-{2-am no-4-[4-(difl uoronet hoxy)phenyl] -

- met hyl - 5- oxo- 4, 5-

di hydr I '

Usi ng. A AL (ndstins BRESHETIco a2 FRIDRIL D, stop d, and
wwgl%dlflgp@ppﬂapwh@n@pbeame@r& bdiflugromethoxy-3-ethynyl-

Lipehartd %&&Bgmf&mtthmé BERBtRHAD IR BB BL K\
onam I a

esu starting nater e conpoun

we2-FbtGiThiddVIRS 480 Wiz, @I\és‘dmdd) S PMBﬁtQ&(ﬁe@ Hy¢. 7IWE?. 2h6.96 - 7.13
r@;;jﬁ e (%' ﬁé‘é'@és‘??q) AME 113514V h EPHP 84898 J=s.8 1z, 2

J\A)( BR{ ES}\m/mﬁQEXH M+KtH. f | uor omet hoxy) phenvp- 1- net hyl -

- 0X0-4, 5- di hvdro-1/y-i m dazol - 4-vl >phenvl ) sul f onam de

Compounds Using essentially the sane procedure

described in Exanple 97 and enploying the desired

sul fonyl chloride in step @XQMEEE%npounds shown on

Tabl e V were obtained and by NMR and nass

e alahoam 2 Anill 3 dE}uoanetlﬂ 9% [4-(difluoro-

A racemic mixture of 2-amino-5-[3-(difluoromethoxy)phenyl]}-5-[4-(difluoro-
methoxy)phenyl]-3-methyl-3,5-dihydro-4 H-imidazol-4-one was placed on a Chiralcel
OJ, 2 x 25 cm column (elution 10% EtOH in Hexane/DEA at a flow rate of 22
mL/min). Material was collected at 6.14 minutes (product A) and at 7.42 minutes
(product B). Separately each enantiomer product was concentrated at the rotovap,
diluted with ethanol and concentrated again to give an oily residue. Each oily residue
was diluted with diethyl ether and an equal volume of hexane and concentrated {o

give the title enantiomeric products as a white solid: A (118 mg) and B (96 mg).
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104 3-pyridyl 488.1105 4-cyanophenyl 512.1 106
2-thienyl 493 107 benzyl 501.1 108 3, 5-difl uorophenyl
w6280 7h3&XAVPLES 109- 112 Preparation of PCT/US2006/036985
[ V- (3-{2- Ami no- 4-r4- (difl uoronmet hoxy) phenv p-1-nx
di hydro- 1A/ -i m dazol - 4- vl } phenyl ) acet am de Conpounds
Chirai H Using essentially the same procedure
d I I €53 L
ﬁﬁg?vég%%éé‘ldgﬁtﬁ@ o8 tl?e7 /8 %gﬁc}] g, @oﬁ%v RRI-9BL! B} RSt H NVIR
ol{#a0 Niktt, IM$®-d§)mt p;fm edBSb(y NhﬂR6ﬂi§dsr®H$695edtT3a4m 3H)7.17 (d,

crpLyste ) Gt AN P BRSSP e L5 o)

RBQBM+[M Hi-aéﬁd &Qﬁu@@@&k@e&ﬁnﬁé&aslthém) ena@iﬂaﬁa@kl?[oﬂq?: 8 2° (¢ =
433.1 111 H 419.2 +19.2 112 4-

4119 é/*eOH 1%' WR f@@%‘%%o%) UPPIB - 98 (s] Mlmﬁ 753%&#19 96 -
113 [ 0

A R P02 S e ) 129 (3 0T 83 130 dm B 1D T 48 d, =58
tH212\H9 MSyGE)S&ﬁém?ﬁ 8IMetiyl - 3, 5- di hvdr o- 4H

m dazol - 4- one

EXAMPLE 95
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1R)-1-fluoropent-4-
en-1-yl]phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one

/\©/Br Pb(OCOCH3)s O Br  FN(SO,Ph), Os Br
CF3CO.H \/\©/ cat
1) NaBH,4 TsO Br
2) TsCl

c

_ z
)
F/I\O

PA(PhCN),Cl,, Cul

2) KMnO4, MgSO,, Na,CO,
JI\JI\H
3) H,N H/

e

Step a) (3-Bromophenyl)acetaldehyde

A mixture of lead tetraacetate (3.6 g, 8.2 mmol) and trifluoroacetic acid (8.25
mL) at 0° C is treated dropwise with a solution of 1-bromo-3-vinylbenzene (1.5 g, 8.2
ml) in dichloromethane, allowed to warm to room temperature, stirred for 2 h at room

temperatue, diluted with dichloromethane, poured into water, stirred vigorously and
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pyrrolidine A mxture of

2- am no- 5- ( 3- bronophenyl ) -5-[ 4- (di f| uor onet hoxy) phenyl
w-2807/00827hy| - 3, 5- di hydr o- 4H i mi dazol - 4- one (1. PETES20D6/836985

mol ), di oxane, bis(benzonitrile)dichloropalladiun(ll)

(32.2 ng, 0.084 mmol ), tri-tert-butyl phosphine (10%

w w in hexane, 339 ng, 0.17 mol) and dii sopropyl

i "y ' uRgers: f .
SR AT 8 ol e e G Bl S 9RD e oon
megiditionakariiang cidicBorathane. STheoeanabingrbongediciphaeesmreavashed

SESSEAP LA TN, oRF B, Tt B0, Gp ot BRb e

v &/6aee toraffdrd (Zhtonmphenylaketaldebyde. ant resi due by |1 CSO

S tPh %) USE h{tola- (6 drlenl hpidtaRRIDALAE KRR afacifteFand
arReeperRsIAGHRI5: 12148826 EXAVPLES 114- 173 Preparation of

2: ,5’-\m( g%ﬁé@%é&&g% ﬂfn?ﬂ%td? ?ﬁ?—@ggﬂiﬂll-zz&trimethyl imidazolidin-4-one
ﬁ@ijmreagc@tiq 'ahi.d@abilgﬂ—mg .4 arodl) 4nd NefluSoshenaenksulfonimide (3.15 g,
DAL S oDl 5P S04k LGS P EBFE e rare vt
alvwiir(@-hremgehmny|)a¢rtaldemde (A8 mghbrmial) Tetivied farl I h aleroem
o%rﬁb&%ﬂjré,%o!egﬁgt—%‘ éfjct!il:aYed% thgth i'éﬂa ﬁgé@g ﬁlﬁlré%h a pad of celite.

ahal ySes. separatl on was eve
ediderfiiterdaky is Weshedvithpmdditienalrathere Jbeicoedined fiiradespére tigated with

SR IO L oo B ol Mot ber woso,
Gandierasgntrategb@der reduced pressure to give (R)-2-fluro-2-(3-bromophenyl)acet-
aldehyde.
Step c) Toluene-4-sulfonic acid (S)-2-(3-bromophenyl)-2-fluoro-ethyl ester

A solution of (R)-2-fluoro-2-(3-bromophenyl)acetaldehyde in CH,Cl, and
ethanol is treated with NaBH, (189 mg, 5 mmol), stirred for 30 min, cooled to 0° C,
treated with saturated NH,Cl, warmed to room temperature, stirred vigorously for 1 h
at room temperature and diluted with CH,Cl,. The phases are separated. The
aqueous phase is extracted with CH,Cl,. The organic phase and the extracts are
combined, washed with NaHCQO; and brine, dried over MgSQ, and concentrated in
vacuo. The resultant residue is purified by column chromatography (5% EtOAc and
hexane as eluant)to give (R)-2-fluro-2-(3-bromophenyl)-1-ethanol.

A solution of (R)-2-fluro-2-(3-bromophenyl)-1-ethanol (5 mmol) and p-
toluenesulfonyl chloride (5.1 mmol) in CH,Cl, at ice bath temperatures is treated with
stirring with pyridine. The reaction mixture is heated at reflux temperature under a
nitrogen atmosphere for 16 h, cooled to room temperature, washed with 10% HCI,
saturated NaHCO; and brine, dried over MgSO, and concentrated in vacuo to give
toluene-4-sulfonic acid (S)-2-(3-bromophenyl)-2-fluoro-ethyl ester.

Step d) 1-Bromo-(S)-3-(1-fluoropent-4-en-1-yl)benzene .
A solution of toluene-4-sulfonic acid (S)-2-(3-bromophenyl)-2-fluoro-ethyl

ester (6 mmol) in THF at room temperature is treated dropwise with a 1M solution of
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117 -- CH2CH2O0H H 400.2 118 - CH2CH2CH2CH2OH H 428. 2

119 - CH2CH2CH2CH2F H 430.2 120 - CH2CH2CI H 418 121
wWo-2607@0BRIH3 H 398 +12.8 122 5-S CH2CH3 H 398 - 8CB/US286/036985

5-S CH2CH2CH2OH H 414.1 +12.4 124 5-R CH2CH2CH2CH2q H

H 428 +10.2 125 5-S CH2CH2CH2CH2OH H 428 - 11.4 126

5-R CH2CH20H H 400 127 5-S CH2CH20H H 400 -13 128 5-S

CHllgr2gh2sfur b#dibide, stirfell. 2t rdh9 tm foreiedid? 6HR2 Quehchbl with
+19, 130  5- F 432. 1 + 11.6 131 5-R .
BB St o A e e sk are pampined.
13&shedRs&diicOtiBIGHRIFh WadBand brirk, 4riddéver NGROHRKLEbrizehtrated in
414.1 135 - OoCH 400. 1 136 5- CH2OCH 3 H
47559 él%%%%%?i(gk‘gl&hﬁ?m%&?”% 5en- %Zeﬁe% [ M+H]
[ G el 2-AnbinB-5-[R(difludidthdthehdypRe mAP543-[(1R)-1-fluoropent-4-en-1-
yllphenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
Using essentially the same procedure described in Example 14, steps f, g and
h, and employing 1-bromo-(S)-3-(1-flucropent-4-en-1-yl)benzene as the starting
material, the title product is obtained and identified by NMR and mass spectral

analyses.

EXAMPLE 96
Preparation of 2-Amino-5-J4-(difluoromethoxy)phenyl]-5-{3-[(1R)-1-fluorobut-3-

en-1-yllphenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one
/\@Br Pb(OCOCHg)s O Br  FN(SOPh) O Br
CF3CO.H \/\©/ cat.
. b
1) NaBH,4 TsO. Br
2) TsCl

c

e
"
F~ O
Pd(PhCN),Cl,, Cul

2) KMnO,, MgS0y, NayCO,
X
3) HoN u/

e
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138 - CH2CH2F H 402.2 139 - CH CH(CHa) H 412.2 140 -
CH(OH)CH 2CH3 H 414.1 141 - CH2CH(OH) CH3 H 414.2 142

wWo 20H(06%278) H 398.1 143 - CH2CH3 H 384.2 144 - PCT/US2006/036985
CH2CH2CH2CH3 H 412.2 145 - cycl opropyl H 396.2 146 -
cycl ohexyl H 438.2 147 - cycl opentyl nethyl H 438.2 148
- cycl ohexyl nmethyl H 452.2 149 5-S CH20OCH3 H 400 -6.8
150 5- RisCi€xskHRtidy 400 sdrbé procetizeddscibediliB Ekampte 95 and

32 153 - . H _.386. b4 - . ,
(S e P Ronsim TS n 35 & {eifie sompeps optained and
1 5dentifiEHOYONMBHARHN3 R spectiaBaaliseE. -

1- hydroxycycl opentyl H 440.2 158 1-hydroxycycl ohexyl H

454. 2TABLE VII, cont. Ex. No. Ch ral RR5 [M:H [a]*

EXAMPLE 97
Preparation of N-(3-{2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-0x0-4,5-

dihydro-1H-imidazol-4-yliphenyl)ethanesulfonamide

H2N \/S\N’

C,H5S0,C!
=i o, o
pyridine, CH,Cl, = F
O o)\ F

1) KMNO,4, NaHCO,
MgSOy,, acetone, H,0O HoN CHs

NH >_ \
2) ozs N

Step a) N-(3-{[4-(difluoromethoxy)phenyllethynyl}phenyl)ethanesulfonamide

A cold (0°C) solution of 3-{[4-(difluoromethoxy)phenyl]ethynyl}aniline (0.5 g,
1.93 mmol) and pyridine (0.31 mL, 3.80 mmol) in CH,Cl, was treated dropwise with
ethylsulfonyl chloride (0.27 mL, 2.89 mmol). The mixture was stirred for 5 hours,
poured into water and extracted with EtOAc/ethyl ether 1/1. The organic extracts
were combined, dried over MgSO, and concentrated in vacuo. Purification of the
resultant residue on silica gel (Biotage) using hexanes/EtOAc (3/1) as the eluting
solvent gave N-(3-{[4-(difluoromethoxy)phenyllethynyl}phenyl)ethanesulfonamide as
a yellow oil (0.62 g).
Step b) N-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-0x0-4,5-
dihydro-1H-imidazol-4-yl}phenyl)ethanesulfonamide

Using essentially the same procedure described in Example 12, steps ¢ and
d, and employing N-(3-{[4-(difluoromethoxy)phenyl]ethynyl}phenyl)ethanesulfon-
amide as starting material, the title compound was obtained as a white solid,
identified by NMR and mass spectral analyses. [M+H]* 439.1
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159 C(OH)(CHa) 2 H 414.2 160 - C(OH) ( CH3) CH2CH3 H
428.2 161 -- H H 356.1 162 - (S)-CH(OH)C 6H5 H 462.1

W0 7HIR7CH2CH20CH 3 H 432 +7.8 164 5- R CH2CH2BCHU3206/036985
432.1 -6.6 165 5-S CH20OCH 3 H 418.1 166 5-R CH2OCH 3 H
418.1 167 - CH3 F 388.1 168 - CH3 H 370.1 169 5-R
(S)-CH(OH)CH 3 H 400.1 -19.2 170 5-S (S)-CH(OH)CH 3 H
400.1 171 5-R CH3 H 370.1 -15.6 172 5-S CH3 H 370.1

+15 173 5-R CH2CH2CH2COH Ekﬂﬂ#rljss 9810’1 d\/let hanol Sol uti on

rr [MH - EXAVPLE 174 Pr
Neparat . 4

2- am no- 5- ( 3- bronophenyl ) - 5-[ 4- (d| f 1 uor onet hoxy) phenyl
]-3- nethyl -3, 5-di hydro-4Hi m dazol - 4-gne, (150 g, 0.36
nmol ), HNnmet hoxyet hane 2 [(B)- 2- cycl@m"bpyl vinyl]-4
>4, 5, 5-1 met h di BR8br ol an® (L

Na2CO3 ( Z.5 9@52 deg&&&e Hnder

m nutes and treated with

1) KMNO,, NaHCO;

MgSO4, acetone, HO H2N CHs;

/

2) J‘JI\H ozs—
H,N” NHMe O O

Using essentially the same procedure described in Example 97 and
employing the desired sulfonyl chloride in step a, the compounds shown on Table V
were obtained and identified by NMR and mass spectral analyses.

TABLE V
HoN CHg
R H JN
0,5-N. N o
O F
O)\-F
Ex.
No. R [M+H]"
98 3,4-difluorophenyl 523
99 3-methoxyphenyl 5171
100 3-chlorophenyl 521
101 n-propyl 453.1
102 3-cyanophenyl 512.1
103 3-(trifluoromethoxy)phenyl 5711
104 3-pyridyl 488.1
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tetrakis(tri phenyl phosphi ne) palladium (0) (21 ng,

0.018mmol ). The reaction m xture was stirred for 15
woaw7/03gour ed i nto water and extracted w th et hgi/US2006/036985

acetate. The extracts were conbi ned, dried over MJSOM4

and concentrated in vacuo. Purification of the

resul tant residue by | CSO (Et CAc/ MeCH 10/ 1) gave the

title product as a white solps (98 rrg)4dygﬁ<g5Hef.,¥led by 512.1

NMR and mass spectral anal y§§ EXAMPLES 17 '

Preparation of 2-Am no-5-r3 Qg subst i t ut édbign¥lyl ) phenv 493

p-5-r4-(difl uoronet hoxy) 107 benzy! 501.1

phenvn- 3- net hyl - 3, 5- di hvdr o; @H m dazol - 4- oné '

Conpounds Pdd 2( P-t ol yl 3) 4, 1BEE Usi ng3E=iBoronieny t he 523.1

same procedure described in Exanple 174 and enpl oyi ng

ei ther the vinyldiborol ane reagent or the vinyl

tributyltin reagent, theconpounds shova_Y?AMﬂaﬂé;é_M (

are obtai ned and Prépataitionast Abw-*ﬂ\/Rnﬁﬁl&-4rraS(a.fﬁ.B?&héﬁJoxy)phenvl] 1-me
anal yses. TABLE V||l Ex . No, [ MFH]

H 1 a2 1 176 QibvdioHiigaze “4yiphenylldcatamide Compounds

CH3 CH3 HF 4%8 179 HH CH3 H 372.1 180 CH2CH2CH3 H H

H 400. 2 181 CH2CH2CH2CH%CH3 HHH428.2 182 o
CH2CH2CH2C1 H H H 434. 3 >¥N,R'

RCOC! R
) ey W

pyridine, CH,Cl,

Q =
.
1) KMNOy4, NaHCO4
MQSO4, acetone, Hzo H2N CH3
R R' >/—N Chiral H
L o F
H,N” “NHMe Ie
O °F
HzN CHs
R R JN + NI
>N N, ~=0 R N ko
7 ©\ /Fk O%N F
o o)
R S

Using essentially the same procedure described in Example 97
employing the appropriate acid chloride in step a, the compounds shov
10 were obtained and identified by NMR and mass spectral analyses. Ch

was achieved using essentially the same procedure described in Exarr
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183 C6H5 H H H 434.2 184 2,4-difluorophenyl HHH

470.1 185 CH2CH2Cp 2 p2CH2CH3 H H H 442.2 186 H H C6H5
wol2d843927187 CH2CH2CH2CH3 H H H 414. 2 EXAMPLE 288/US2006/036985

Eval uation of BACE-1 Binding Affinity of Test

Conmpounds Fl uorescent Kinetic AssaysFi nal Assay

Conditions : 10 nM human BACEl1 (or 10 nM Muri ne BACEL,

1.5 nM human BACE2), 25 nM 3aBsEMAte (WABC-6, MW

1549. 6, from AnaSpec), Buffer: 50 mM Na- Acetate, pH

4.5, 0.05% CHAPS, 25% PBS, room tenperature.

Na- Acetate was from Al dri Ch’HZG?ttt. # 24,124-5, CHAPS was

from Research O gani cs, t. B04C 1X, PBS was from

Medi atech (Cell gro), t I~ CV, peptide

substrat e AbzSEVNLDA AnaSpec, Peptide

Nane: WABC- 6 Det er m natg on @sub trate

( AbzSEVNLDAEFRDpa) concentrati on 2/5( nmM st ock

solution is made in DVSQO using the pgptlpde wei ght and

MAand diluted to ~25 nmM (1:1000) in 1X PBS.

Concent raﬁbbn | 8nfigt €r m ned gpy absor bage at [@5-&!! nm [o]*

usi ng an—extinction c f

t he conce ation of stoc trate is,corregted, and
t he subst?%Qe st ock store(g_lﬁ n"'stal | al i'auots ‘ﬁ?'-SO C.
[ Subst r at #16t ock]--= ABS 384,QR+ 106 /CH8172 433n nm)

The extingtjon c ficie pm was gdapt ed fyom
TACE pept ﬂje sub‘g' ate, \C\%I?c d the s@me ‘Hg'i +19.2
guencher -f121or op#& e pai rfCHIOHy m nati od of &gk -15.2

Enzyme Concentration : the stock concentration of each
enzyme i s determ ned by absorbance at 280 nm usi ng an
e of 64150 M 1% Mdethdrmt Solution

** [M-HT

EXAMPLE 113
Preparation of 2-Amino-5-[4-(difluoromethoxy)phenyl]l-5-[3-(5-hydroxypent-1-

yn-1-yliphenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one

OH
H,N. CHg
N .
. N 0 X
O OLL ’
0 F Pd(PPhs)s

pyrrolidine

A mixture of 2-amino-5-(3-bromophenyl)-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one (1.15 g, 2.8 mmol), dioxane,
bis(benzonitrile)dichloropaliadium(Il) (32.2 mg, 0.084 mmol), tri-tert-butyl phosp'hine
(10% w/w in hexane, 339 mg, 0.17 mmol) and diisopropyl amine (340 mg, 3.36

mmol) was degassed under argon for 5 minutes, treated with pent-4-yn-1-ol (236 mg,
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hBACEI and MUBACEI, 62870 M 1lcm 1 for hBACE2 in 6 M

Guani di ni um Hydrochl oride (from Research Organics,
wQ@a07/0885134G 2), pH ~ 6. The extinction coeff PCTAIS2006/036985

€280 nm for each enzyne was cal cul ated based on known

am no acid conposition and published extinction

coefficients for Trp (5.69 M1 cm1l) and Tyr (1.28 M1

cm slamfogsstdt@sat(ser?aﬂ for Bhegeepaurd® Ruo Wagr &aé)axtr&tédlxtvltw Bthyl
and otal reaction vaq

R Bl TR TR SYESataWB BT 6o ANES SRR @nogpirated in
4.\acud). Fﬁlﬁw&ﬁéﬂﬁm% ré&Ritant PESMRAY BOLC SO ORI OH1a11) @Bve the

in buffer 0667%

wdfe cype RS 3 0o ARG B4Y mabdodithest AR A PSRy
PrappRsed, [(vargt Sy L 2X I nhibitor, 25 nL 100 nM
substrate are added to each well of 96-well plate
(from DYNEX Technol ogi es, VAR #: 1131 1-046),

i medi ately foll owed by 25 nL 4X enzyne (added to the

i nhi bitor and substrat erl uor escence

readi ngs are initiated. E TReadi ngs
Reqepdidfionof REAMRAS MY difidotopiati Ry )PReAYIE-5L(8 ety rVisHahyI)-3-
40 sec for 30 mn at roomte perature_and the T near

s| iy ' AgBe Lompaundsyet er nj ned.

Cal cul ation of %Inhl b|t|on : % Inhibition = 100 * (1-

Vi |/ VO) %{ %bstrate cl eavage rate in the (?resence

of inhi BiZory substrage cl eavage rateh|

absence ofy/i il obl tor |Cfin\Petermination g
| nhi Bt * LC50)—+ (100 *RQ" 0 .
Rs 0~ "F  Pd(PPhg)y Re Q/I\F
pyrrolidine
Chiral HaN - CHs H:N.  CHg

Using essentially the same procedure described in Example 113 and
employing the desired alkyne reagent, the compounds shown on Table VII were
obtained and identified by NMR and mass spectral analyses. Chiral separation was
achieved using essentially the same procedure described in Example 1, step d.
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n+ 10 ) (Mdel

# 39 from LSW Tool Bar in Excel where

Bis the %inhibition fromthe enzyne control, which

wehoeoriodsoe cl ose to 0.) % Inhibition is plottedCYAS2006/036985
I nhi bitor Concentration (10) and the data fit to the
above equation to obtain I C50 value and H Il nunber

(n) for

each conpound. Testing at |east 10 different

i nhi bitor concentrations isTRBEE®/Ired. Results are

shown in Table | X. For Tabl€ TX A= <0.01 nM0.10 nmM B
= 0.1 1mM#1.00 MM C = >1. 00 nmM TABLE | X Exanpl e BACE-1
No. I'C50 M 1A B 1B C 2 B 31BN4A A 4B CSA ASB C 6 A

Ex.

_No.  Chiral
114 --
115 -
116 -
117 --
118 -
119 -
120 -
121 5-R
122 5-8
123 5-S
124 5-R
125 5-S
126 5-R
127 5-8
128 5-S
129 5-R
130 5-S
131 5-R
132 5-S
133 5-R
134 -
135 -
136 5-S

R N
X NS0
N
Rs . /<F
R RE  [M+H] [o]*
CH,CH,CH,F H 416.1
CH,CH,CH;CI H 432
CH,CH,CHjs H 398.1
CH,CH,0H H 400.2
CH,CH,CH,CH,0H H 428.2
CH,CH,CH,CH,F H 430.2
CH,CH,CI H 418
CH,CHs H 398 +12.8
CH,CHs H 398 -9.8
CH,CH,CH,OH H 414.1 +12.4
CH,CH,CH,CH,0H H 428 +10.2
CH,CH,CH,CH,0OH H 428 -11.4
CH,CH,OH H 400
CH,CH,0H H 400 -13
CH,CH,CH,F H 416.1 -11.4
CH,CH,CH,F H 416.1 +19
CH,CH,CH,OH F 432.1 +11.6
CH,CH,CH,OH F 432.1
CH,CH,CH,F F 432.1 +8.6
CH,CH,CH,F F 434.2 -8.4
CH,CH,OCH; H 4141
CH,OCH; H 400.1
CH,CH,OCHs H 414.2 -12
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7 B8 A9 B 10 BExanpl e BACE-1 No.

Ex.
No.

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
162
1563
154
155
156
167
158

Chiral

5-R

IC50 MM 11A A 11B B
12A A 12B B 13 A 14 A15 A16 A17 A18 B 19 A 20 A2
wa 26072388123 B 24 B 25 A 26 B

PCT/US2006/036985
TABLE VII, cont.
HoN o,
R
x o)
Ry O O F
F
R R5 [M+H] [o]*
CH,CH,OCHj,4 H 414.2 +10.6
CH,CH,F H 402.2
CH2CH(CHj5), H 412.2
CH(OH)CH,CH; H 4141
CH,CH(OH) CHs H 414.2
CH(CHj3). H 398.1
CH,CHj, H 384.2
CH,CH.CH.CH3, H 412.2
cyclopropyl H 396.2
cyclohexyl H 438.2
cyclopentylmethyl H 438.2
cyclohexylmethyl H 452.2
CH,OCH; H 400 -6.8

CH,OCH; H 400
CH,OCH; F 418
CH,CH,OCHj, F 432
CH,OH H 386.1
(S)-CH(OH)CH; H 400.1
(R)-CH(OH)CHj; H 400.1
CH(OH)CH(CHs)> H 428.2
1-hydroxycyclopentyl H 440.2
1-hydroxycyclohexyl H 454.2



27 A28 A29 B30 A31B32B33A34B35B36 B 37

A 38 A 39 BExanple BACE-1 No.

wWo200%/08827A 45 A 46 A 47 A 48 A

Ex.
No.

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173

Chiral

5-R
5-S
5-R
5-S
5-R

IC50 MM40 A4 1 A 42 A

PCT/US2006/036985
TABLE VII, cont,
HoN v
R /4
N
AN 0
Rs Q F
o<
F

R R5 [M+H] [o]*

C(OH)(CHs)2 H 414.2

C(OH)(CH3)CH,CHj H 428.2

H H 356.1

(S)-CH(OH)CeHs H 462.1
CH,CH,OCH,4 H 432 +7.8
CH,CH,OCH,4 H 432.1 -6.6

CH,OCH, H 418.1

CH,OCH,4 H 418.1

CH; F 388.1

CHs 4 H 370.1
(S)-CH(OH)CH, H 400.1 -19.2

(S)-CH(OH)CH; H 400.1
CH, H 370.1 -15.6
CHs H 370.1 +15

CH,CH,CH,OH H 4141

* 1% Methanol Solution

** [M-H]'

EXAMPLE 174

Preparation of 2-Amino-5-{3-[(E)-2-cyclopropylvinyllphenyl}-5-[4-

(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one
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49 A50B51B52 C53 A54 A55C56 B57 A58 B 59
A60 - 61 A62 B63 A64 A65 B 66 A67 A6G68 B69 B

w@Qo0xEssaTpl e BACE-1 No. |1 C 50 nM PCT/US2006/036985

HN  CH

O 2 A3

HaN,  CHa D'—\—B’\ N
N 0 /\ N o
e T U U
B
’ O O Pd(PPhg)s, Na;CO3 OCHF,
OCHF,

A mixture of 2-amino-5-(3-bromophenyl)-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one (150 g, 0.36 mmol), dimethoxyethane, 2-[(E)-
2-cyclopropylvinyl]-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (105 mg) and Na,CO; (2
M, 2.5 mL) was degassed under argon for 5 minutes and treated with
tetrakis(triphenylphosphine) palladium (0) (21 mg, 0.018mmol). The reaction mixture
was stirred for 15 hour, poured into water and extracted with ethyl acetate. The
extracts were combined, dried over MgSO, and concentrated in vacuo. Purification
of the resultant residue by ICSO (EtOAc/MeOH 10/1) gave the title product as a
white solid (98 mg), identified by NMR and mass spectral analyses.

EXAMPLES 175-187
Preparation of 2-Amino-5-[3-(2-substituted-vinyl)phenyl]-5-[4-(difluorometh-
oxy)phenyl]-3-methyi-3,5-dihydro-4H-imidazol-4-one Compounds

Rl
R’S\’B/Oi
H,N  CHs 0

N/ R"
N o Pd(PPhs)s, Na,CO4
Br. .
0 o
Rs OCHF, R
R
\ SnBuj
RII

PdCly(P-tolyl),, DEE

Using essentially the same procedure described in Example 174 and
employing either the vinyldiborolane reagent or the vinyl tributyltin reagent, the
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79A° A8 1 A97 B 98 B 99 B 100 B 101 B 102 B 103 CB
104 B 105 B 106 B 107 B 108 C 109 A 110 B 111 A 112 B
wa287A3r4 A 115 A 116 A 118 - PCT/US2006/036985

compounds shown in Table VIl are obtained and identified by NMR and mass

spectral analyses.

TABLE Vill

Ex.

No. R R' R" R5 [M+H]
175 CHs H H H 3721
176 CH, H H F 390.1
177 H H H H 358.1
178 CHs CHjs H F 418
179 H H CHs H 3721
180 CH,CH,CH3 H H H 400.2
181 CH,CH,CH,CH,CHs H H H 428.2
182 CH,CH.CHag H H H 434.1
183 CeHs H H H 434.2
184 2,4-difluorophenyl H H H 470.1
185 CH,CH,CH,CH,CH>CHs H H H 442.2
186 H H CsHs H 434.1
187 CH,CH,CH,CH3 H H H 414.2

EXAMPLE 188
Evaluation of BACE-1 Binding Affinity of Test Compounds

Fluorescent Kinetic Assays
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119 - 120 A 121 A 122 C 123 B 124 A 125 - 126 AExanple
BACE-1 No. IC 50 nM 127 C 128 C 129 A 130 C 131 A 132
w8 20133927134 A 135 A 136 C 137 A 138 A 139 A 180TAS2006/036985

Final Assay Conditions: 10 nM human BACE1 (or 10 nM Murine BACE1, 1.5 nM
human BACE2), 25 uM substrate (WABC-6, MW 1549.6, from AnaSpec), Buffer; 50
mM Na-Acetate, pH 4.5, 0.05% CHAPS, 25% PBS, room temperature. Na-Acetate
was from Aldrich, Cat.# 24,124-5, CHAPS was from Research Organics, Cat. #
1304C 1X, PBS was from Mediatech (Celigro), Cat# 21-031-CV, peptide substrate
AbzSEVNLDAEFRDpa was from AnaSpec, Peptide Name: WABC-6

Determination of stock substrate (AbzSEVNLDAEFRDpa) concentration: ~ 25 mM
stock solution is made in DMSO using the peptide weight and MW, and diluted to
~25 uM (1:1000) in 1X PBS. Concentration is determined by absorbance at 354 nm

using an extinction coefficient € of 18172 M"'cm™, the concentration of stock

substrate is corrected, and the substrate stock stored in small aliquots in -80° C.
[Substrate Stock] = ABS "™ * 10°/ 18172 (in mM)

The extinction coefficient 24 ™™

was adapted from TACE peptide substrate, which
had the same quencher-fluorophore pair.

Determination of Stock Enzyme Concentration: the stock concentration of each

enzyme is determined by absorbance at 280 nm using an € of 64150 M™'em™ for
hBACE1 and MuBACE1, 62870 M'cm™' for hBACE2 in 6 M Guanidinium
Hydrochloride (from Research Organics, Cat. # 5134G-2), pH ~ 6. The extinction
coefficient £2%° "™ for each enzyme was calculated based on known amino acid
composition and published extinction coefficients for Trp (5.69 M™ em™) and Tyr
(1.28 M™* cm™) residues (Anal. Biochem. 182, 319-326).
Dilution and mixing steps: total reaction volume: 100 uL

2X inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) were prepared,

4X enzyme dilution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) were prepared, :

100 pM substrate dilution in 1X PBS was prepared, and

50 pL 2X Inhibitor, 25 pL 100 uM substrate are added to each well of 96-well
plate (from DYNEX Technologies, VWR #: 11311-046), immediately followed by 25
WL 4X enzyme (added to the inhibitor and substrate mix), and the fluorescence

readings are initiated.

Fluorescence Readings: Readings at Ae 320 nm and A, 420 nm are taken every 40

sec for 30 min at room temperature and the linear slope for substrate cleavage rate
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141 A 142 A 143 A 144 A 145 A 146 B 147 B 148 C 149 B
150 A 151 A 152 A 153 A 154 A 155 A 156 B 157 BExanpl e
weAuE/ 382M0. | C 50 M 158 B 159 A 160 B 161 B 18€T1M8S2006/036985

(v;) determined.

Calculation of % Inhibition:

% Inhibition = 100 * (1- v; / o)

Vv;: substrate cleavage rate in the presence of inhibitor

Vo: Substrate cleavage rate in the absence of inhibitor

1Cs0 Determination:

% Inhibition = ((B * IC5,") + (100 * I;")) / (ICs0" + [o")

(Model # 39 from LSW Tool Bar in Excel where B is the % inhibition from the enzyme
control, which should be close to 0.) % Inhibition is plotted vs. Inhibitor

Concentration (lp) and the data fit to the above equation to obtain ICs, value and Hill
number (n) for each compound. Testing at least 10 different inhibitor concentrations
is preferred.
Results are shown in Table IX.
For Table IX
A =<0.01pM-0.10uM
B =0.11uM-1.00puM

C =>1.00uM
TABLE IX

Example BACE-1
No. 1C50 uM

1A B

1B C

2 B

3 B

4A A

4B C

5A A

5B C

6 A

7 B

8 A

9 B

10 B
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163 C 164 A 165 C 166 A 167 B 168 A 169 - 170 A 171 -
172 A 173 174 A 175 B 176 B 177 B 178 B 179 C 180 B
waaho7@03482 A 183 B 184 B 185 C PCT/US2006/036985

Example BACE-1
No. |C50 }J.M

11A
11B
12A
12B
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

>

W r > WD W 0D WL TTEWPODODEPE>>TO>>r>W>W
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186 C 187 BWhat is clained is: 1. A conpound of

formula | wherein R1L and R2 are each i ndependently H
wono@n3gd7kyl , cycl oal kyl, cycl ohet eroal kyl , ar pCTAIS2006/036985

het eroaryl group each optionally substituted or Rl and

R2 may be taken together with the atomto which they

are attached to forman optionally substituted 5- to

7-nmenbered ring optio?§lh% contalnBﬂ@Eap addi ti ona

het eroat orn sel ected is Hor an

al kyl , cycloalkyl,-eye+§g%%efe Fkyﬁklgﬁyk—or

het eroaryl group each odgfonally subgtituted; R4, RS

and R6 are each independently H, hal ogen, NO2, CN,

COR7, NR10CCOZR11 , NR15@IR16 , OR14 A NR12R13, SOnR17

or an al kyl, hal oal kyl, kenyl , halgglkenyl al kynyl ,

cycl oal kyl or cycl oheter@al kyl group”each optlonally

substituted or when attatshed to adj aédent carbon atons

R4 and R5 may be taken B%Qether with,the atons to

whi ch they are attached form an oﬁtlonally

substituted 5- to 7- nmemfered ring optionally

contai ning one or two h eroatons sel.ected fromO N

or S nis O 1 or 2; ®and R17 are’each

I ndependently H, NRSR onwan al kyl, ha&l oal kyl ,

al koxyal kyl , al kenyl, al kynyl, cycl oal kyl or aryl

group each optlonally su stltuted R3' and R9 are each

i ndependently H or an aldeyl, aIkenyIA al kynyl or

cycl oal kyl group each oq; onaIIy substituted or R8 and

RO may be taken together Qith the at&m t owhi ch t hey

are attached to forman &ptionally s@bstituted 5- to

7-menbered ring 52 C

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

> W r wo > r

> Ww>rrw>r > w >
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optionally containing an additional heteroatom
selected fromO Nor S5 Rl1l, R14 and R16 are each
wondemasdent |y H or an al kyl, hal oal kyl, al koxyarhgkeo6/036985
al kenyl , al kynyl, cycloal kyl or aryl group each
optionally substituted; RLO and R15 are each
i ndependently H or an optionally substituted al kyl
group; and R12 and Rl%xghﬁﬂgach i ngggeondently H or an
al kyl or cycl oal kyl gro each optng ff ¥ substituted
or R12 and R13 may S gefher—a%T+r1he atomto
whi ch they are attached7§g forman optionally
substituted 5- to 7-nmenbered ring optionally
contai ni ng an addi ti onal8ihet eroat om el ected from O, N
or S; or a tautoner thergof, a steregisoner thereof or
a pharmaceutically acceptable salt thereof. 2. The
compound according to cl% m1 whereiB RL and R2 are H.
3. The compound accor di to claiml,or claim?2
wherein R3 is Cl- C4al kyl. 4. The coﬁpound accor di ng
to claim3 wherein R3 id400ethyl. 5. Bhe conpound
according to any one of %ains lto wherein R4, RS
and R6 are each indepenagntly H, hal 6gen, COR7, OR14,
or an al kyl, hal oal kyl, 182 koxy, hal o8l koxy, al kynyl or
cycl oal kyl group each oqbéonally suQﬁéituted. 6. The
compound according to claim5 wherein R4 is H, COR7,
OR14 , or an al kyl, hal éé4kyl, al kox¥, hal oal koxy,
al kynyl or cycl oal kyl gt QAIP each optbonally
substituted. 7. The conpound accordi ng to any one of
claims 1 to 6 wherein R30&nd R6 are H or hal ogen. 8.
The conpound accordi ng tg;any one ochIains lto7

wherein R4 is at
108 C -

109
110 B
111 A
112 B
113 A
114 A
115 A
116 A
118 -
119 -
120 A
121 A
122 C
123 B
124 A
125 -
126 A
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the 3-position of the phenyl ring.9. The conpound
according to claim1l selected fromthe group
woansi8$27ng of : PCT/US2006/036985

(5S) - 2- Am no-5-[ 4- (di f | uor onet hoxy) phenyl ] - 3- et hyl - 5-

phenyl - 3, 5- di hydr o- 4H~ i m dazol - 4- one;

(5R) - 2- Am no-5-[4- (di fl uor onet hoxy) -

phenyl ] - 3- met hyl - 5- phepyl . 3, 5- di hygpeed -/ -

i m dazol - 4-one; (S"-Z-agi R0. - Cs- b[ mpeny(} d-

- Cdi f | uor onet honyph-eﬁy&fri—S-—n‘et hy-rgfﬂ-—di—h«/dr o-

4/ 7-1 m dazol ~4- one; 197

(5S) - 2- am no- 5- ( 3- br om)p%enyl )-5-[4- f:di f 1 uoronet hoxy) p

henyl ] - 3- net hyl - 3, 5-di hy28 o- 4/-/-i nCdazol - 4- one;

(5/:7?)-2- Am no-5- (3-bropms; 4- 11 uoroph%nyl )-5-[4-(difluo

r omet hoxy) phenyl ] - 3- net -

3, 5-di hydr o-4Hi m dazol 130 one; C

(5S) - 2- Ami no- 5- ( 3- br onoi,gﬁ-fl uor ophenxl )-5-[4-(difluoro

met hoxy) phenyl ] - 3- net hyl =

3, 5-di hydr o-4H-i m dazol 132 one; B

(5f?)-2- Ami no-5-[4- (di flI r omet hoxy) menyl ]-3-nethyl-5

- (3- propyl phenyl) -3, 5-difiydro- 4/-/-1wm dazol - 4- one;

(5S) - 2- Am no-5-[ 4- (di f| 4®&4 onet hoxy) plhenyl ] - 3- et hyl - 5-

( 3- propyl phenyl ) -3, 5- dini%/%r o- 4Wi m dazol - 4- one;

2- Ami no-5-[4-(difluoro oxy) phenyl ]-5-[3-(3-fl uoropr

opyl ) phenyl ] - 3-net hyl - 313 di hydro-48-i mi dazol - 4- one;

2- Ami no-5-[4-(difluor om?%.;woxy) phenyl JA 5-[3-(3,3-difluo

ropr opyl ) phenyl ] - 3- net hyt- 3, 5-

di hydr o-4H i m dazol - 4- oh28 A

2- Ami no-5-[4- (difluor omgéémxy) phenyl ]L\ 5-[3-(4-fl uorobu

tyl) phenyl]-3-net hyl - 3, 5-
140 A
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

157

W w > > r r rr oOww>»r>r>r >
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di hydr o-4H i m dazol - 4- one;
2- Am no-5-[ 3-(4, 4-di fl uorobutyl)phenyl]-5-[4-(difluoro
worbiTasgrphenyl | - 3- net hyl - 3, 5- PCT/US2006/036985
di hydr o-4H i m dazol - 4- one;
2- Ami no-5-[4- (di fl uoromet hoxy) phenyl ]-5-[3-(2-fl uoroet
hyl ) phenyl ] - 3- net hyl - 3, 5- di hydro-4/-/-i m dazol - 4- one;
2- Ami no-5-[3- (2, 2- difléﬁgﬁgﬁ hyl ) phgayg-15-[ 4- (di fl uoro
met hoxy) phenyl ] - 3- met Ry lygS ICso LM
di hydr o- 4H i m dazol =4=one;
2- Am no- 5-[ 4- (d|f|uoronqg?oxy)phenylk33 met hyl -5-[3-(2
,2,2-trifluoroethyl)phenyl]
i hydro-4H-i m dazol - 4- ori&9 A
Am no- 5- [ 4- (d|f|uoronqﬁgoxy)phenylkgs met hyl -5-[3-(3
,3,3-trifluoropropyl)phenyl]
3 5-di hydr o-4H i m dazol 181 one; B
2-Anino-5-[4-(dif|uoronﬁégoxy)phenylkgs nmet hyl -5-[3-(4
,4,4-trifluorobutyl)phe
di hydro-4Hi m dazol - 4- on63 C
(5R) - 2- am no- 5- ( 3- butyl ggnyl) 5-[4- (di fl uoronet hoxy)p
henyl ] - 3- net hyl - 3, 5-di hy 4/ -/ -i m dazol - 4- one;
(5S) - 2- am no- 5- ( 3- but yl pégnyl ) -5-[ 4- @i fl uor omet hoxy) p
henyl ]-3-nethyl -3, 5-di h 0o- 4H i m dgzol - 4- one;
2- Ami no- 5-[ 4- (di fl uor onethoxy) phenyl - 3- net hyl - 5- ( 3- pe
ntyl phenyl ) -3, 5- di hydr o41@H m dazol - 4 one;
2- Ami no- 5-[ 4- (difluorongégoxy)phenyl] 3-methyl -5-[3-(2
- met hyl butyl ) phenyl ] -3 di hydr o- 4F#\n1dazo| 4- one;
2- Ami no- 5- (3- but - 3- en- 1169 phenyl ) - 5- [4- (di f | uor omet hox
y) phenyl ] - 3- net hyl - 3, 5- hydro 4F+|Q%dazol-4-one;
2- Ami no-5-[ 3- (cycl opr opy nethyl)pheny ]-5-[4-(difluoro
nmet hoxy) phenyl ] - 3- net hyl78, 5-

172 A
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

d
2-

w OO0 ww>POwo wwowmw>»
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di hydro-4/-/-i m dazol - 4- one;
3-(3-{2- Am no-4-[ 4- (di fl uor onet hoxy) phenyl ] - 1- net hyl -
weanr/048251 di hydr o- 1H mi dazol - PCT/US2006/036985

4-yl } phenyl ) propanenitril e;

(5R) - 2- Ami no-5-[4-(di fl uor onmet hoxy) phenyl ] - 3- net hyl -
(3-pent -4-en-1-yl phenyl) -3, 5-

di m dazol - 4- one;

%gﬁiébﬂ&%ﬁj% [4-(di fluoromethoxy)phenyl]-3-nethyl -
(3 pent - 4-en- 1-yl phenyl ) - 3, 5-

di hydrg-4H-i d@%ﬁ?l 45 BBl
L/-(3- ?(4f7An% r?g Z@CF vu<ach f 1 uor onet hoxy) phenyl ] -1-m

et hyl - 5- oxo- 4, 5- di hydr o- 1H m dazol -

4-yl } phenyl ) - 2- et hoxyacet argj, de;

L/-(3-{(4S)-2-Am no-4-[4-(¢‘| f1 uor onet hoxy) phenyl ] -1-ne
t hyl - 5- oxo- 4, 5- di hydre+31N -

i m dazol - 4-yl } phenyl ) - 2- net oxya;é%anide;

(5S)-2-am no-5-[4-(difluoro pXy) phenyl ] - 3- net hyl -

phenyl - 3, 5- di hydr o- 4H m dazpl - ;

2-am no- 5-[4- (difl uag omet hy

ut-1-yn-1-yl ) phenyl ] \3_qet hy

3, 5-di hydro-4Hi m da (-2

2-am no-5-[4-(difluo 5-[3-(4- hydroxyb

utyl) phenyl ] - 3- nethy“xa [ i m dazol - 4- one;

-am no- 5-[ 4- (dlflu 7 ‘§¥ -[ 3- (5 fl uor open

tyl ) phenyl]-3-net hyl -3, 5- hydr o- 4FL|UEQQ; - 4-one,

2 anino 5-[4- (difl uoronet hoxy) phenyl]-5-[3-(4-fl uorobu
henyl ] - 3- net hyl - 3, 5- di hydr o-4H-i m dazol - 4- one;
Hd-5-14- (di f1 uor omet hoxy) phenyl ] -5-[ 3- (6-fl uor ohe

X)R1)amh R\dre edchitbyénd@nily Hdir ay Gilkyt, 4Eloaikg peyelohétedseriyl, aryl or

3t 3 |m) ﬁ’@?ﬂ%rﬁ gL:Lpg?%yroopggt ql?/@(l%ﬁ'?uteglo]r R?ékg _R(zéllﬁa@egeht%fgl?

together with the atom to which they are attached to form an optionally

substituted 5- to 7-membered ring optionally containing an additional
heteroatom selected from O, N or S;

Rsis H or an alkyl, cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group each
optionally substituted

R4, Rs and R are each independently H, halogen, NO,, CN, COR7, NR1qCO2R 4,
NR15CORs, OR14, NR12R13, SOLR47 or an alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, cycloalkyl or cycloheteroalkyl group each optionally substituted or when
attached to adjacent carbon atoms R, and Rs may be taken together with the
atoms to which they are attached to form an optionally substituted 5- to 7-
membered ring optionally containing one or two heteroatoms selected from O,
N orS;

nis0,1or2;

R7and Ry; are each independently H, NRgRg or an alkyl, haloalkyl, alkoxyalkyl,
alkenyl, alkynyl, cycloalkyl or aryl group each optionally substituted;

Rs and Ry are each independently H or an alkyl, alkenyl, alkynyl or cycloalkyl group
each optionally substituted or Rg and Rg may be taken together with the atom to

121



di hydr o-4H i m dazol - 4- one;

2-am no-5-[4-(di fluoronet hoxy) phenyl]-5-{3-[(12) - 3- net
woanypsgyi 1- en- 1-yl | phenyl } - 3- PCT/US2006/036985

nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

2-am no-5-[4-(difl uoromet hoxy) phenyl ]-5-[ 3-(3-nmet hoxyp

ropyl ) phenyl ] - 3-net hyl -3, 5- di hydro-4H-i m dazol - 4- one;

2- am Poep H{eg 3@ f%aéﬂetalte %ﬁ#&ﬂ Y tibRBR Mbtitdtdds- ¢l 7 frhatRb&ed ring

met hoxy) phe
di hy derdionallyi cmn lzlbg ane@ﬁ@onal heteroatom selected from O, N or S;

3R32§agarﬁqﬁro teleddl ihd g@?ﬁWéY&nﬁ)QRWhiloﬂikﬂ%ll@&g‘a&ypélkenyl

( 1E) - akyﬂyl @v@palb:dqaéﬁgroup e@% Péﬂ@"tﬁ"b gm»;ﬁgéﬁﬂ one;
%ri&f%ts Bs ?écﬂ éﬁé{%ﬂ%ﬁé@ﬁn@h@ﬁ?’éﬁamlally sudstutdPalkil $RERE and
3%@0&% ra(g da¢h intlependently Id@é an alkyl or cycloalkyl group each optionally

% ng%sﬁque‘b’&qi LHE ROITRL B ¥akBR Ssheker it & ¥lomprolwhibH they

t ri f | areratipchasbieyfpime ah ppligiedn pubstigiten & ydmgopergdringsartionally

-4-0
. am SEENPg 2 geiional heterpatom selected fom Q. Nor Srar o

hynalphr@amh]er@f recstergoisen®y theireésfor @ pinarm@ﬁe@a@ajlwa@c%éble salt
lfé?% &o- 5- [ 3- (but oxynet hyl ) phenyl ] - 5-[ 4- (di f| uor onet ho

Xy enyl ]-3-nethyl -3, 5- di hydro-4Hi ni dazol - 4- one;

2-am no-5-{3-[ (cycl opropyl net hoxy) net hyl ] phenyl }-5-[ 4-

(diflugr Oneg'ﬂg)éékggﬁr&’ E&Qogdmg o clalm 1 wherein R, and R; are H.

met hyl - Im dazo - one;
2- am no-5-[ 4- (d| f 1 uor onet hoxy) phenyl ]-5-[3-(ethoxymeth

ylh) phegyl 1- ?rh?gf)ﬁ{ybuﬁd dcco ﬂ%ﬁ@ & Qaift s bP&IQIﬁF?bvhéré?r\"Rys Cy-

2- am no- 5- uor oret hoxy) phenyl ] - 3- net hyl -
r Spalkyinet hyI ) phenyl ] - 3, 5-

4, The compound according to claim 3 wherein R; is methyl.

5. The compound according to any one of claims 1 to 4 wherein Ry, Rs
and Rg are each independently H, halogen, COR;, OR44, or an alkyl, haloalkyl,
alkoxy, haloalkoxy, alkynyl or cycloalkyl group each optionally substituted.

6. The compound according to claim 5 wherein R, is H, COR7, ORy4, or
an alkyl, haloalkyl, alkoxy, haloalkoxy, alkynyl! or cycloalkyl group each optionally

substituted.

7. The compound according to any one of claims 1 to 6 wherein Rs and

Rs are H or halogen.

8. The compound according to any one of claims 1 to 7 wherein R, is at

the 3-position of the phenyl ring.
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di hydr o-4H i m dazol - 4- one;

2-am no-5-[4-(di fluoronet hoxy) phenyl]-5-(3-{[2-fl uoro-
wWQ-2007/038271 PCT/US2006/036985

(fluoronet hyl ) et hoxy] net hyl } phenyl ) - 3- net hyl - 3, 5- di hyd

ro-4H 1 m dazol - 4- one;

-am no-5-[4-(difl uoronet hoxy) phenyl]-3-nmethyl-5-{3-[(2

,2,2- g The com ound accordln to glaj selected from the grou
tr| f 1 uor oet hoxy) maF% hyl ] pheny - gam—]él hydr o- 4H- | mgcgaz%l
- £oppisting of:

gggpgyﬁn ihg5( i LS bRARRIRMEHL e Wty B 5 IREANLS, uthdalol £--

t et r afinigerd-oioxy) net hyl ] phenyl } - 3, 5- di hydr o- 4H- i ni da

Z'5R29!Gﬁ‘ -5-[4-(difl th henyll-3-methyl-5-phenyl-3, 5-dihydro-4H-
R5REa P ine 5 {4-(diluoramethoxy)- phenyll3-metyl 5;phenyl-3,5-dihydro-

yn 1imigeyeitfediyd; ] - 1 - met hyl - 4, 5- d| hydro 1
H‘(SF@) Q%‘Ht\og (%'H’é]ﬁ@el]enx 5b[4 (dlr orometq?(y)ghfr}tyl] % n}ﬁtrﬂ}/l -3 5-dihydro-

- am ho- 4 ut'yl’) phen orom
et hoxﬁfblﬁ'é@ﬂﬂo]-é’r-@nﬁet hyI

Rl b g ormepo P oo
-3-en 4ﬂw9qmbﬁyn?r3 met hyl -
(§R?-2Wﬁ’i£854(b"dr&’89% uor(grb ﬂ%—?gﬁ—_(ciifhﬁromﬁtgr?xY)]oh%nyﬂ Engthyl-
i 1 uoRdh wémy%mwo]-@ne
'TE(BQ)LQ A@mﬁo @L(@lb%rﬁo ﬂﬂrdo%d#%ﬁglkﬁ‘h W?fuoromethom{)pheriysj Tethyl-

-am no- [ uor onret hoxy

4, 4- tﬁfrﬂl mretﬁkfw%ﬂ%ﬁme 3,

d'(QR QQXrﬂlhbJSqHQéﬁﬂ&’éroﬂweﬂ{b‘?(y phen ]-3-methyl-5 -propylpheﬁyIP -3,5-dihydro-
- am no- di fl'uor orret)fwoxy ) phenyl ]

oxo 4451'61"1‘%26%'9@1’—!4 m dazol -

4- (513} Qﬂ@rﬁlﬁ& BQ@Q&%&BMHHO&?)phenyI] 3- methyl 5-(3 rolpylphenyl? -3,5-dihydro-
-(3-{2-am no-4-[4-(difluoronet’hoxy) phenyl ]Io hy

5-
0X0- 4 4#'5]'%?6‘%?%— i m dazol -
4- %Aﬁrﬂfbe@-{zi M?Hbﬂih@é’thé%y‘)ﬂﬁ%nyﬂ-@%f@ﬂﬁor{aﬁrc{p%pl@wyﬂ Imeth-3,5-

| uor obut
-yl ] pﬁ’MQT‘}"”"ﬁ" '@?%Qiﬁ?’lﬁar onet hoxy) phenyl ] - 3-

et Aihino35-pr- @it Finfstidky) PR A-BL3 43, thﬁﬂuoropropye)pheréyl] -3- methyl 3,5-
-am no-5-[4- (difl uoromet hoxy) pheny ] roxyhe

x- 4- yqiyd ﬂ’b"l‘f@' §7ql-430

2-Amino-5-[4- (d|ﬂuoromethoxy)phenyI]—5-[3-(4-fIuorobutyl)phenyl]—3-methyl-3,5-
dihydro-4H-imidazol-4-one; '

2-Amino-5-[3-(4,4-difluorobutyl) phenyl]-5-[4-(difluoromethoxy)phenyll-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(2-fluoroethyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-Amino-5-[3-(2,2-difluoroethyl) phenyl]-5-[4-(difluoromethoxy)phenyl]l-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(2,2, 2-trifluoroethyl)phenyl]-3,5-
dihydro-4H-imidazol-4-one;
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met hyl - 3, 5- di hydr o- 4H-i m dazol - 4-one; -am no-5-[4-(dif

| uor onmet hoxy) phenyl ]-5-{3-[(1 E)-6-nmethoxyhex-1 -en-1
woyebqrphgtyl } - 3- net hyl - 3, 5-di hydr o- 4H i m dazol P4TaIS2006/036985

-am no-5-[4-(difl uoronet hoxy)phenyl]-5-{3-[(1E)-5-neth

oxypent - 1-en-1-yl ] phenyl } - 3-

nmet hyl - 3, 5- di hydr o- 4H-i m dazol - 4- one;

zmmcﬁs A o(fmofdm@ﬁ&wﬁéngbnh&nyﬂi@@a?zh&%%wﬁ%wmnyl]-

ethyl)c opro p enyl }

nethypf%d@ imidamal-tengazol - 4- one;

aﬂAMﬁfofis [zfl oﬂfﬁiofdrﬁaﬁ&&%rléﬂgw BRAEAYILE-[R{Ba-bfriliBdobatyNBRENyI)-3,5-

xypent - 1- en-1-yl } phe
mat hyldldeESl‘&V‘/W'@ﬁéQMFPﬂem dazol - 4- one;

qmep@ aw"_’nln[\é“s((gibﬁ ytlb@,%ﬁﬁﬁtslpwﬁLm?sm{hbx%pn{]&m(slmethyl _3,5-dihydro-

met hoxypr op-
rret hyﬂf@nﬁdaﬂohﬁ'@ﬂ@, AH i m dazol 4 one;

Q%ﬁ?—a%nﬁc% Qi'btl yhb‘Pnfe SMM?@M hbsppheivl) Bl -8Bt dihydro-
DR,

oxybut
met hyﬂf@”EdﬁﬂOhWﬂé, 4H-| m dazol 4-one; -am no-5-[4-(dif

| @Aﬂfﬂ%tﬁ%@f%%ﬂﬂﬂﬂmﬁg&%nw% -Rethf éwbé}gwwnyﬁ 3§=eh]1dro 4H-

] pheny 5-di hydr o-4H 1 m dazol
- am n8NEREA-ACRNE | uor onet hoxy) phenyl ] -5-{3-[ 2- ( 2- rret hox

y%ﬂhﬁkﬂ&ﬂ-?-gﬂf&%éﬂ%&?&ﬂ%yl] -3-methyl-5-13-(2-methyloutyl)phenyl]-3,5-
dro- I m dazol - 4-
- am né“hﬂd[%‘}"(’ﬂmda?(ﬂﬂr@}?et hoxy) phenyl] 5 {3-[(1 E)-4-f

| @Aﬁ%tS 3- b@t[B én-’l Z{]Iﬁhﬁﬂﬂ[h (§if|uoromethoxy)phenyl] 3-methyl-3,5-
nmet hyl - H 1 m dazol - 4- on

- am né‘”’@d[%‘}"("dﬁ'ﬂﬁ%@ﬁo?f’@t hoxy) phenyl ] 5-{3-[(1E)-5-fl uo
r %Rmtrfols Ejlcc%cmbﬂoehﬁﬁmy})pﬁenyl] -5- [4-(d|ﬂuoromethoxy)phenyl] -3-methyl-3,5-

(3 a W?T%%W'P'?ZCQ A9R8n0- 5- [ 4- (d| fI uor oret hoxy) pheny!
] *33(313{@tm1no?4 ﬁ (@llﬂhmﬁ%ﬂ{’diwﬂh@ ﬂph mé{h;ﬂfseoxo 4 5-dihydro-1H-

-am no- 5-[4- (di fl uor onet hoxy) phenyl ] -5-{4-fluoro-3-[(1
E) - 4- fm'QaF%ﬁuxllpbemé)prqpanemtn|e

(5R)-2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-4-en-1-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
(56S)-2-Amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-(3-pent-4-en-1-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
N-(3-{(4R)-2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo-4,5-dihydro-1H-
imidazol-4-yl}phenyl)-2-methoxyacetamide;
N-(3-{(4S)-2-Amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo0-4,5-dihydro-1H-
imidazol-4-yl}phenyl)-2-methoxyacetamide;
(5S)-2-amino-5-{4-(difluoromethoxy)phenyl]-3-methyl-5-phenyl-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(4-hydroxybut-1-yn-1-yl)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(4-hydroxybutyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
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yl ] phenyl } - 3- met hyl - 3, 5-di hydr o- 4H i m dazol - 4- one;
-am no-5-[4-(difl uoronet hoxy) phenyl]-5-[3-(3-fluoropro
w-2007ya821yl ) phenyl ] - 3- net hyl - PCT/US2006/036985
3, 5-di hydr o-4H i m dazol - 4- one;
-am no-5-[4- (di fl uoromet hoxy) phenyl ] - 5- (3- hydr oxypheny
l)-3-nethyl -3, 5-di hydr o- 4H m dazol - 4-one;
- AR AP T ﬂ;jd(fl@bfdm&ﬁ&&gih@ﬁ%}lw&l@lﬂudro ) ?I] 9%&%% 5-
poxy) phenyl ] - 3- met hy ro-4H 1 m dazol - 4- onée
- ami n8ihgd WPET0RRR et hoxy) phenyl ] - 5- [ 4- (di f | uor o
ﬂ@téﬁgmk%mﬂﬁgazﬁﬁhﬁm@ hzfng] -5-[3-(4-fluorobutyl)phenyl]-3-methyl-3,5-
_ ani ngihgdoahimidezRio?Rs: hoxy) phenyl | - 3- met hyl - 5- [ 3- (4,
4 ﬂarhihb{/d ggam%%ﬁ&&&mh}n -5-[3-(8-fluorohexyl)phenyl]-3-methyl-3,5-
_ ani n@ihgdiosthismigageli4-enst oet hoxy) pheny! ] - 5- [ 4- (di f | uor o
W@tm?ﬁﬁa@@ﬁpmhbaz O&F&){?}Hheﬁylﬁ5 [3-(4-methoxybutyl)phenyl]-3-methyl-3,5-
-am némsdr[044Fdﬁwﬂamh40¢m hoxy) phenyl ] - 5- [ 3- (4- f | uor obut
9?!”%:12@_6@ 41(9I§IuHR>‘iﬁBﬂIlox§%@ﬁ8ﬂ] m(gi{@zﬁ nléé{hn%@ﬁ%p-ﬂeﬁn@y Ipheny}-3-
phenoRiahh (ﬁ(?‘j"YﬁT@TﬁH Yn@a@l"'fﬁ’ﬂﬁydr 0- 4H i mi dazol - 4- one;
(23ar{n%oaslr40(erﬂﬂm[o4ne(tﬁé>& ﬁggﬁ?@%ﬁ%&kﬂ#&%ﬂobyﬂpmﬁylb¥Jme'ihy| 3,5-

0X0- 4, dro-1

4-yl} smw ﬁnlﬁam!ﬁ NS | e;
2224hiRe-523L A: M#ﬂuérbj&ﬁ fﬂm{ehmisqmmderéﬂ%ﬁy)Ehw]%-%eﬁrél-s,5-

-f1 uor opr opoxy) phen
net hy Aihydm- ﬂ"'l'f?'@?@'ﬁ’fFP'?% dazol - 4- one;

@?"—eﬁﬁn@ -4L[4 (Gfﬂ%ro?ne‘fﬁbx%gp}ﬁla@fw sty 508N Sy o2t H-nidazol-4-

di f uororret
net hy V-3 Br°6ylﬁ?@Ff9c5m@lﬂ| m dazol - 4- one;

2@y sendrdpfior- qilefnk/l@s-‘élmﬁto%ﬁh)éhﬂ%%hé 5-[4-fluoro-3-(4

- f1 uor obut oxyl) phenyl
2-amino-5-[4-(dif uoromethoxy)phenyl] 5-{3-[(2-fluoroethoxy)methyl]phenyl}-3-methyl-

3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(diflueromethoxy)phenyl]-3-methyl-5-{3-[(3,3,3-
trifluorepropoxy)methyl]phenyl}-3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(methoxymethyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(butoxymethyl)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-{3-[(cyclopropylmethoxy)methyllphenyl}-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(ethoxymethyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one; :
2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyi-5-[3-(propoxymethyl)phenyl]-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-(3-{[2-fluoro-1-
(fluoromethyl)ethoxylmethyl}phenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one;

125



nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
2-am no-5-[ 3-(2, 2-di fl uor oet hoxy) - 4-fl uor ophenyl ]-5-[4

Wwe (di7iosgeon onet hoxy) phenyl | - 3- PCT/US2006/036985
nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;
(5R) - 2- am no-5-[ 4- (di fl uor onet hoxy) phenyl ]-5-[4-fluoro
-3-(3-fl uoropropoxy) phenyl | - 3-
et diho -2 (dﬁlhd@h@i@%ﬁﬁbﬁﬁ?@m&h% 3- [(2 2,2

Sg )(3 trifl ﬁg@ggwwgyjlm pﬁrf g%tlh@gh)*(oy 4l—p| |ml az£I-4 or[1e4 fluoro

g%léf}nwr?g%ﬁ (Giflt]?dr%h%tﬁ@ity F{Tg?% QJrrIe‘@I]Wr?_e{B_ézgg)?y] phenyl } -5

-[ 4- (EﬁtW'H@PB??@Pﬁ@m hyWhgny|}-335-dihydro-4 lmldazol-4-one
ETE:L y(brf|€rer%n@tmnyf<?r3&eﬂﬂghg@ gﬁﬁ\@fhoﬂyr%s%-yn -1- %/l)phenyl] -1-methyl-4,5-

-2-am no-5 | uor oet hoxy) ['uor ophenyl

-5-[ 44 Mﬁ@rﬂﬁrﬁlﬁﬁq{@xwﬁﬁenw ]-
?'2'3%1’%15“ -[3.(3; 4dd|m&6&1tg1hbHe IPQ-%Q dlfﬂ:&&ﬁethox;f:),ohenyl] -3- methyl -3,5-

R) ﬁlhagn nﬁ_-‘ _d - |4 -di fluor onet hoxy) - 4 uorophenyl
] - 5- [ dthydro- imidazol-4-one;

(di érhMersamamgamwbaheﬁymsitm-ﬂ&réblﬁldnaﬁlﬂ SiyphedyEHRethyl-

zol -4-on

2- am Ao- @W%%‘W'W'W%ﬁﬂnﬁoxy) phenyl ] -5-[3-(2-fl uor oet
h>d Arﬁiaersvﬂsl(z& dTﬁlﬁJ}Mbutfis én-190)pivéhyn r?[}ﬂ‘(blﬂlhgﬁbﬁ%th&@?phenyl] -3-

-am no- 5-[ 4- | uor onet hoxy) phe [ 3-(5-fluorope
nt anoyefihin rﬁ7 'PWB"DT%M@WQZ@ -4-one,

dinxeine-sak (mieaRth nyl]-3-methyl-5-[3-(4,4,4-trifluorobutyl)phenyl]-3,5-
2-am no- %#(4 (difl uo%ﬂﬂ?h}é;(y) pheyny H (5 ['3 (4-f1 ugr)g uy]

t anoy ri)hpiﬁr@rm JmidagRivihgne: 3, 5-

dig %ﬁhb%ﬁhq&ﬂ%mﬂ'reﬂfb& )phenyl] -1-methyl-5-ox0-4,5-dihydro-1H-imidazol-
2- am no-5- yI oxy) phenyl]-5-[4-(difl uorom

et hox ¢ )Vﬂ}ﬁB‘\L’RM')Peﬂtaﬁ%?'HW- 3,
dlzfle{fz%nﬁlihbﬂf[uqam%mﬂweﬂﬂﬁy)phenyl] 1-methyl-5-ox0-4,5- dlhydro -1H-imidazol-
2- am no-5- %’W but yl oxy) - 4-fl uorophenyl] 5-[4-(

di f I ubroRB ysﬁ&ﬁ@'ﬁrﬁ?] 3-
mest-vtino 3-8 [1 Byl -@iiffibr dbiit- t-aaol-ylfbhe d}-5-[4-(difluoromethoxy) phenyl]-3-

methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-hydroxyhex-4-yn-1-yl)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-6-methoxyhex-1-en-1-ylJphenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-5-methoxypent-1-en-1-yl]phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[2-(methoxymethyl)cyclopropyllphenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyll-5-{3-[(1E)-5-hydroxypent-1-en-1-yl}phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-{3-[(1E)-3-methoxyprop-1-en-1-yl]Jphenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
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(5R) - 2- am no- 5-[ 3- (but - 3-en- 1- yl oxy) phenyl ] -5-[4-(difl
uor onet hoxy) phenyl ] - 3- net hyl -
WG 280703$p7dr 0- 4H-i m dazol - 4- one; PCT/US2006/036985
(5S) - 2- am no- 5-[ 3- (but - 3-en- 1- yl oxy) phenyl ] -5-[4-(difl
uor omet hoxy) phenyl | - 3- et hyl -
3, 5-di hydr o- 4H i m dazol - 4- one;

223éﬁwlﬁ@'55[4{(arflhér6nfbﬂ¢5xﬁ/}ﬁh@h§}°5u{3-ﬁ‘1 Em.’tnethd)@wﬂ 14nfl-yphenyl}-3-

Iong% 3“9"% Sl E%Pé" O'%r%to g_?%)P ingne

2Qaéﬁwlﬂgﬂ#ﬂ(ﬂﬁlﬁ@ﬂoﬁﬂéﬂ%@%@hﬂrﬂéﬁﬂﬂﬂyhihyaro(xﬂbﬁthuéﬂﬂ'yﬁplﬁ?e%yl} -3-

Sut hsdferk% 'mhg £ﬁ1 8@81 'nungﬂ,@h -oné;

2 zaém.ﬁe-si[n((arﬂbuﬁon?etmcywhY|]451{$Jyp(znmemxyéthﬁ)dyéiob@wlhphenyl}
or onet hoxy) phenyl ]

di hy dPdoetiyrhp-aRygro-4 dfﬂ'é'aZO' -4-one;
S E-r4 Sflﬁdbtfoln#éﬂﬁ&dyﬁihhﬁ -ng( Lh'ﬂuof%hfl&’len ~dyiprenyl}-3-
Z

- di hydro i m dazol »
2- am AvIIPA 'Byqrplf&@ﬁ%ﬂ%%?ﬁﬁhenyl] 5- [ 3- (1- hydr oxyb
UtZ ﬁnMB 51[H¥ HWIQB@%@tﬂm&)ﬂﬁﬁhﬁl}lB {8 (®E)-5-fluoropent-1-en-1-yljphenyl}-3-
2 am mﬁﬂwifuﬁ ?lbyqrprfé?m@mbﬁﬂﬂﬁhenyl] 5-[3- (1, 4-di hydr

08Bl e’/ QLérﬁiHBJEY[hJ(dlﬁumHémoxy)phenyl] 3-methyl-3,5-dihydro-4H-
3, 5-di hy ro4 i m dazol - 4-one;

(5R) - mlgﬁ?% 1 3- (di f | uor onet hoxy) phenyl ] -5-[4- (di flu

Ormhbfaiw(amaewrdet&@mhw -534-8luoro-3-[(1E)-4-fluorobut-1-en-1-
di hydro-4

2- ani HERENYI-ScaetyiR, pkRydisdhpidaRIr4-ore | 3- (2, 2- di met h
yl2g@npye: C(Umbaitoyﬂétmmﬂehylﬁs 13- (3—fluoroprop— -yn-1-yl)phenyl]-3-methyl-

nmet hyl dr o- 4H-1 m dazol - 4- one;
2- amyﬁé @h{"go(‘%‘f Fn'gﬂ?fobﬁé)(”ﬁof(y) phenyl ] - 3-met hyl -5-[3-(3

qzxmM@lsnh%yﬂubmwdﬂy)ﬁueﬁylpslqmwmxﬂmhenw@aﬁ@dhym 51khydro-4H-
2- am no- 5- di f | uor omet hoxy) phenyl | - 5-[ 3- (3- hydr oxyc
ycl obiiPkipg ﬁ‘ ']-3-met hyl - 3, 5-

diZayene=544- (dmudiroatsthdkyihenyl]-5-[3-(3-fluoropropoxy)phenyl]-3-methyl-3,5-

dihydro-4H-imidazol-4-one;

2-amino-5-[3-(cyclopropylmethoxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(4,4,4-trifluorobutoxy)phenyl]-
3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[3-(2,2-difluoroethoxy)phenyl]-5-[4-(difluoromethoxy)phenyl}-3-methyl-3,5-
dihydro-4H-imidazol-4-one; :

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(4-fluorobutoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(3-phenoxypropoxy)phenyl]-3,5-
dihydro-4H-imidazol-4-one;

4-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo0-4,5-dihydro-1H-imidazol-
4-yl}phenoxy)butanenitrile;
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met hyl [3-(3-{2-am no-4-[4-(difluoronethoxy)phenyl]-1
- met hyl - 5- oxo- 4, 5-di hydro-1 Hi m dazol -
wo-2yd7ipsenyl ) cycl obutyl Jacetate; nmethyl [S- - Pamiuse006/036985
- Cdi f | uor onet hoxyJphenyl H et hyl - S- oxo”.
d- di hydro- I H m dazol -
4-yl } phenyl ) cycl obutyl i dene] acetate; a tautoner

t heheRd-5- [&(&fl@r@ﬁbﬂ@aﬂbhéﬁwrmgﬁﬂum ~(8-fluoro ropoxy)phenyl] -3-
phar 'Fié?"b’ cal acce tabl e salt thereof. 10.

for t Faardiidro-4F-midareheReior di sor der assom at ed

\leahu@@csqg—‘ébut@ )BA@@IO&?H ﬁuér}zsplhéhyﬂ Bﬂfill(ldﬂﬁ]brdrﬁbﬂﬁ@@ﬂahenyl] 3-
t her eof whi ch gdwq?grow ding to said patient a

thera@@hhﬂ%érq'@/ydé‘?'ﬂ o8t of a conmpound of

f Qfa'iWh@51[4-Q@iﬂ|96r5mﬁﬂwo&9pﬁéhyl]ﬂaﬁﬁ mfor@bquffﬁloﬂobbﬁ)x%pﬂaényl] -3-
The net hod accor %Ito claim 10 wherein said di sease
it

or digeiyks.> @h@é‘}’é BifazpltyPR®ie group consisting of
AbZa*ﬁﬁthfBr[s—%z Qlcﬁmth&@}lmﬂbbﬁb@hém [ATRf¥uordAR¥RoS ) phenyl]-3-

Syndr D; cognitive decline, senile denentia;
cereb'F‘S‘hyb%ﬁrcﬁhWr%’ﬁb'r'@Wﬂkﬂ'o%d a neur odegenerative

ﬁgrzd%molém @T@ol’ﬂ?ﬁétﬁ&y%ﬁéﬁZlﬂitif[@-flh@roci-@-m&Qpr‘b’ﬁﬁy%ﬁényl] -3-
sai d di sease or disord I's characterized by t

pr odu®ethyh3.grditydierdHgmifageltse®'s or neurofibrillary
lze§mmla% [4A(diRbRAEEth&Hy ) preaAl- et[mgcﬁot@(samcirumbym@sphenyl] 3-

conpri ses contactlng a receptor t her eof

B
Wit h @ﬁ”@f’?éc‘i'hwo -4Rdmiez8r4-aneonpound according to

anyanfiRe 59B- [fd Aﬂumaorbbmos 8n- 1%oxﬁpﬁaiyr9051[4‘ @fﬂlbhﬁnethoxy)phenyl] 3-
treatnent o hei ner's di sease in patlent i n need

t her e®ethihperdi Mﬁ'ﬁﬁ§€’éd%904fpﬂ? ng to said patient an
ef 53;@%@1065?@2 -8ifludroPERHUMLARE S -'59{4I(@|f|@<§‘r195rn@mxﬁfphenyl]-

har ma eut| cal conposition whic

C oo T Bsiedhyl 3y Pt M g0 -ones

(6R)-2-amino-5-[3-(2,2~difluoromethoxy)-4-fluorophenyl]-5-[4-
(difluoromethoxy)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl]—5-[3-(2-fluoi'oethyl)phenyl]—3—méthyl-3,5-
dihydro-4H-imidazol-one;
2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(5-fluoropentanoyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[4-(difluoromethoxy)phenyl}-5-[3-(4-fluorobutanoyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-[3-(but-3-en-1-yloxy)-4-fluorophenyl]-5-[4-(difluoromethoxy)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl}-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
(5S)-2-amino-5-[3-(but-3-en-1-yloxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
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2-amino-5-{3-[(4,4-difluorobut-3-en-1-yl)oxy]-4-fluorophenyl}-5-[4-
(difluoromethoxy)phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-(4-fluoro-3-pent-4-en-1-ylphenyl)-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-(3-but-3-en-1-yl-4-fluorophenyl)-5-[4-(difluoromethoxy)phenyl]-3-methyi-3,5-
dihydro-4H-imidazol-4-one;

3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo-4,5-dihydro-1H-imidazol-4-
yl}benzaldehyde;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(1-hydroxybut-2-yn-1-yl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(1,4-dihydroxybut-2-yn-1-yl)phenyl]-3-methyl-
3,5-dihydro-4H-imidazol-4-one;

(5R)-2-amino-5-[3-(difluoromethoxy)phenyl]-5-[4-(difluoromethoxy)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(2,2-dimethyl-3-oxocyclobutyl)phenyl]-3-
methyl-3,5-dihydro-4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-3-methyl-5-[3-(3-oxocyclobutyl)phenyl]-3,5-dihydro-
4H-imidazol-4-one;

2-amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(3-hydroxycyclobutyl)phenyl]-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

methyl [3-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-ox0-4,5-dihydro-1H-
imidazol-4-yl}phenyl)cyclobutyl]acetate;

methyl [3-(3-{2-amino-4-[4-(difluoromethoxy)phenyl]-1-methyl-5-oxo0-4,5-dihydro-1H-
imidazol-4-yl}phenyl)cyclobutylidene]acetate;

a tautomer thereof;

a stereoisomer thereof; and

a pharmaceutically acceptable salt thereof.

10. A method for the treatment of a disease or disorder associated with
excessive BACE activity in a patient in need thereof which comprises providing to
said patient a therapeutically effective amount of a compound of formula | according

to any one of claims 1 to 9.
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11. The method éccording to claim 10 wherein said disease or disorder is
selected from the group consisting of. Alzheimer's disease; cognitive impairment;
Down's Syndrome; HCHWA-D; cognitive decline; senile dementia; cerebral amyloid
angiopathy; and a neurodegenerative disorder.

12. The method according to claim 10 wherein said disease or disorder is
characterized by the production of B-amyloid deposits or neurofibrillary tangles.

13. A method for modulating the activity of BACE which comprises
contacting a receptor thereof with an effective amount of a compound according to

any one of claims 1 to 9.

14. A method for the treatment of Alzheimer's disease in a patient in need
thereof which comprises providing to said patient an effective amount of a compound

according to any one of claims 1 to 9.
15. A pharmaceutical composition which comprises a pharmaceutically

acceptable carrier and an effective amount of a compound of formula | according to

any one of claims 1 to 9.
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