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wo DMERTIEN Al zhei ner' s di sease (AD) a progr esSSPEEUS2005/020720
degenerative di sease of the brain primarily associ ated
with aging, is a serious healthcare problem
Clinically, ADis 10 characterized by the of |oss of
menory, cognition, reasoning, judgnent, and .
orientation. Also affected, as the disease progresses,
are notor, sensory, and linguistic abilities until
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occurs. These cognitive | osses take place gradually,
but typically lead to severe inpairnment and eventua
death in 4-12 years. Patients with AD display
characteristic b-anyloid 15 deposits in the brain and
in cerebral blood vessels (b-anyloid angi opathy) as
wel |l as neurofibrillary tangles. Ayl oi dogenic pl aques
and vascul ar anyl oi d angi opathy al so characterize the
brains of patients with Trisony 2 1 (Down's Syndrone),
Hereditary Cerebral Henorrhage with Anyl oi dosis of the
Dut ch-type (HCHWA-D), and ot her neurodegenerative
di sorders. Neurofibrillary tangles also occur in other

5 denentia- 20 i nduci ng di sorders. . The famly of -
protei ns known aspRCKGROUND DFETHEINYEBNTION be causal
for the pathol ogy and subsequent cognitive decline in
Al zhei ner' s di sease. Proteolytic processing of the
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Nﬂt\eusreec’og%i i\?eg Iosé."eoszt’ake5 EIZE;eS gr@dUally, but typically lead to severe impairment

and eventual death in 4-12 years. Patients with AD display characteristic f-amyloid
15 deposits in the brain and in cerebral blood vessels (B-amyloid angiopathy) as well as

neurofibrillary tangles. 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 dementia-
20 inducing disorders.

The family of proteins known as p-amyloid are thought to be causal for the
pathology and subsequent cognitive decline in Alzheimer's disease. Proteolytic
processing of the amyloid precursor protein (APP) generates amyloid p (A-beta)
peptide; specifically, A-beta is produced by the cleavage of APP at the N-terminus by

25  p-secretase and at the C-terminus by one or more y-secretases. Aspartyl protease
enzyme, or B-secretase enzyme (BACE), activity is correlated directly to the
generation of A-beta peptide from APP (Sinha, et al, Nature, 1999, 402, 537-540).

Increasingly, studies indicate that the inhibition of the B-secretase enzyme, inhibits
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Increasingly, studies indicate that the inhibition of
the b-secretase enzyne, inhibitsthe production of
wadenaeprpti de. The inhibition of b-secretasePenus2005/020720
consequent | owering of A-beta peptide nay |ead to the
reducti on of b-anyloid deposits in the brain and
b-anyloid levels in the cerebral blood vessels and to
an effective treatnent of a disease or disorder caused
ere Th ro i Y .
B BratieuR sk p 8l ealid; FAnERbRE! i terbidhs ohEERLdEn
bo@@mfgetbfalseeamép&deama; éfadlto e rehmtlap ©f Biacnydmie deosiits in the
on _or ane |ora

h
iAoV BB BPe usa a4 Sche atment
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t id .
5 Fhor athirsloraninanebERe! NS veaRnts pviE Emoupds yhich are

Usigbitdrs 0P B-skBRtdsk emti ialsef (a8 \RsthpaLitic @At thertRiatmsnt,
of a disease or disorder characterized by el evated

tpreva/ition @r gesharatian ofra giseaspiopdigordey eharactarized,y ¢leyated B-
'5%88%858%% %&B |e°ve;sflf{%fHa'u that the conpounds

e use urther study and
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|nven provi des a conpound of formula | wherein W
'Bac% ggor CH2; Xis N, NOor CRIO ; Y iS NINOOr
CR11; At issa fdatuobthis@Riendomthahthelpompouondsserovidad meay alss ke

tuhs%Pul ttél\ﬁm?\];f éUd))( ad eléciggtx the B-secretase enzyme.
15 These and other objects and features of the invention will become more
apparent by the detailed description set forth hereinbeiow.

" SUMMARY OF THE INVENTION

20 The present invention provides a compound
of formula |
R R2
1\N/ R3

X~ /

v? (CRon / N

\/ '-\ \

Rs \\Z’,N

R4
/ \§
A
Rg Rs
]
wherein W is CO, CS or CH;;

Xis N, NO or CR10;
25 Y is N, NO or CR11;



be N or NO Rl and R2 are each independently HLCOR 20
CO2R2l1 or an optionally substituted C1-C4 | y | group;
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C2- Cbal kenyl , C2-C6al kynyl, C3-C8cycl oal kyl or

aryl (G -Ce)al kyl group each optionally substituted; R4
and R5 are each independently H, hal ogen, NO2, CN,
OR13, NR14R15 or a d-C 6al kyl, C -C 6hal oal kyl

G2 P RN oGP SRR e dr&[).?&'ﬁ Fﬁ&gﬁgk@ﬁﬁhgw?%fszuvomay

adj acent carlbeJN aitN§s R4 and RS rmy be taken toget her
Wi Eh t B Ak MiBed BackhGdhenBENNAT CIRLS é@eﬁ?to? ahYplbRaty

opti onal Iy ut ed
opti onal | y substidited fe-Corlsyl@roupvo het er oat ons sel ect ed

cach 1 aHRraRIRT s B CRUE SR R S ey
or a d-C 6alCfdscyabativhal @l &yCsalke-gnsen eaghyaptionally substituted;
C2- CeaHﬂéH%lR Qe gc&%&éﬁénﬁ@ﬁtgm r%'ic&éﬂ RéS rblqpé)R%f‘ﬁl'Rl Risora

substi t ut

Oor a doubl &1 ﬁ‘sﬁ'&}ylwﬁeﬁ?ahﬁ@%ky.l, CzF@ﬁzlkenﬂl @g‘CﬁaKNHYRQIO and

CR:e%h:a}l | g;lekslal@ %Wﬁﬁhb%a% ?:%tlo@\a@ %b@ﬂh}ﬁé’d or WHen attached to

G- CBoycl baPHippemaoplatgT fp 264 B masthedaken pasther with the
substi t ut ed, cﬁ'i‘sdto%hl& th@&l a% at@cﬁ@é’tcﬁ%ﬁn %ﬁ%pﬁ@ﬁeﬂlﬁ substltuted 5-

mdependently kyl; or a tautoner thereof
a stereoi soterf- WGH@PQE%Q’ ”69 oramﬁwmwm ©BE [0y two heteroatoms

accept abl e ggfekted from O, N or S;

Rs, R7, Rs, Re, R10, R11 @nd Rygare each independently H, halogen, NO,, CN,
OR;6, NR7R 5 or a C4-Cealkyl, C;-Cghaloalkyl, C,-Csalkenyl,
C,-Csalkynyl or C;-Cgcycloalkyl group each optionally substituted;

nisOorf,;

-~ is a single bond when n is 0 or a double bond when n is 1;

Ri2, Ry, Rys, Ry and Ry, are each independently H or a C4-Cgalkyl, Cy-
Cshaloalkyl, C,-Cealkenyl, C,-Cealkynyl, C5-Cgcycloalkyl or aryl group
each optlonally substituted; and

R1s4 Ris, R;7 and Ryg are each independently H or C1 -Csalkyl; or

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

The present invention also provides therapeutic methods and pharmacedtical

compositions useful for the treatment, prevention or amelioration of a disease or
disorder characterized by increased p-amyloid deposits or increased B-amyloid levels
in a patient.

. 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
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of a disease or disorder characterized by increased
b-anyl oi d deposits or increased b-anyloid levels in a
pati ent. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Al zheiner's di sease (AD) is a nmmjor degenerative

Al REARGtdHa §tQ§’I|t*9raﬁH @rdm}aﬁﬁleﬁaé‘v‘@%bﬁuﬁd heh&RbéteoRtion and

p essive | 0ss of _menor nition, reasonin

[ deaifenEhe exart GRSE Q6 1S STKIAWN, Byt IRSTRAYPG AYIAFIGe Muisales that
té?nﬂ&gfﬂé'tﬁ‘%eﬁfﬁet(ﬂibe%tpwé ladeh®A ra1BGh theddatho Eh@su@&ﬂt‘hb disease.

cause |ncrea5|n ev]

(Rl 8opes RaE- BNJHI 61 6 t‘)%{’%a'ﬁéhf'@f"&lé‘a hefEisiry. 1988,31:4141 and

q? nJ fs@|k0@0 b@/d.aogm@nak ooe nes i731 pfP4tiBAtsWitheAD exhibiP.
Schenk ;% etal, Journal of Medicinal

G'Hi@m@@rrsylc negwgathoipgicaliparkaes sych gs nsﬂénltwqwﬁygnqﬂndbymylond
Rﬁnyrcg}%{t hyzggé?sxtsz?h &eret?r‘éilblbod P&tslal%f‘ésswéﬂ é@néiPoﬁB?hle} tangles

eri s C neurop at hol oglca mar kers such
rdatected i e @q&u@@t Ql&ﬁl@ﬁw f-betaifa maipr &ﬁfgipamtmneurltlc plaques in

dRH @5 'ﬁ%r Inrﬁd%ﬁiroﬁ }1\ yRILRD RS SR s c@sr %Hyloﬁ"&anglopathy also

neur o es detected in the brain

ammgnzeAnwﬂaals snta Deuyns Sysdrepen b’ﬁtedﬁﬁryrféﬁ!?bfta! Hemmorhage
ggﬂﬁlglo'l Qg d}p@ ﬁQQJtﬁér‘?&@um@e@éﬂféé’dV@ HARRMdnSa-
vascul ar anyl ol

ngi opat hy al so characteri ze
nndlwmgaldlao@ew tQvebeupressigmaf theramylqid ergrvraps pretaine (fFA), altered

’_lﬁﬁgeqé HBRYRPY thA-5ER lbph %@ér'eésé’lﬁ thd Bleithed of XIBRtA6h a patient's

neurodegenreatlve and enentlalndu0|n
chraiprray incre@se thedgys!e eksalbleer fidlas farmsiod Apbeé% tythgbrain. The

% QaeeABp(csfé?trﬁeﬁg%(@g f%g%@g@@%@a néﬁ%pem PobRif2 Ahas?

crease 1n romaJJatlent s .
bidentifiedtary 1998 (R MagsarhB. P Rennettost ald¥aiwee19R9, #0B,337).aPACET is

fé’h{é%b%rgé@daaggﬁn*c*b%tp%@ Fith e Rnslyh ﬁ;ré?g’né? 5%\@&@ and
enzyne, memapsi n- 2
characteristics of B-secretase. Parallel to BACE1 a second homologous aspartyl
protease named BACE2 was found to have B-secretase activity in vitro. Low
molecular weight, non-peptide, non-substrate-related inhibitors of BACE1 or B-
secretase are earnestly sought both as an aid in the study of the B-secretase enzyme

and as potential therapeutic agents.

Surprisingly, it has now been found that amino-5,5-diphenylimidazolone,
-imidazothione and -imidazole compounds of formula | demonstrate inhibition of 3-
secretase and the selective inhibition of BACE1. Advantageously, said compounds
may be used as effective therapeutic agents for the treatment, prevention or
amelioration of a disease or disorder characterized by elevated p-amyloid deposits or
B-amyloid levels in a patient. Accordingly, the present invention provides a

compound of formula |



identified in 1999 (R Vassar, B. D. Bennett, etal,
Nat ure, 1999. 402, 537). BACEl is a nenbrane-bound
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properties and characteristics of b-secretase.

Paral l el to BACEl, a second honol ogous aspartyl

prot ease nanmed BACE2 was found to have b-secretase

activity in vitro. Low nol ecul ar wei ght, non-pepti de,

non- substrate-rel ated i nhi b,,latorﬁ of BACE 1 or b-

secretase are earnestly sougﬁlN bothR@s an aid in the

study of the b-secret as.e enzy as potenti al

t herapeutic agents. $/dr pﬁﬁ%‘l ngI , At has now been

found that ami no- 5R85@ fenyl i W dag®ol one,

-im dazot hi one and -im4 ounds @f formula I

denonstrate inhibition of &K- %nd t he

sel ective inhibition of B& 1.1} Advant agi%ousl y, said

conpounds may be used as e7E peutic agents

for the treatnent, preventd on or ration of a -

di sease or di sorder char act eri zed®°by eIFévat ed

b- anyl oi d deposits or b-anyloid k)lﬁvels in a patient.

Accordingly, the present inventi provi des a conpound

oWhéreirrWIiaCIO/,vlﬁ—‘ér@i@Hz\Nis CO CSor CH2; Xis N, NOor
;7 Z1s N, NOor CR19 wth

t he pr;%/! ;?\é)'w(f)]g?cgmnore than two of X, Y or Z may be

N or NOYisR, Ndr BRsare each i ndependently H, COR 20,

CQRZ L @ &Tgb BPER @H&é @ﬁ%it@{@ﬁgﬁg;ﬁé@h&& XYz may
C2 OGaI kenybe NCCZN%aI kynyl C3- C8c:yc| oal kyl or
ar y1 (CRCaft) RL 4 et HiikpBARMIG P COHE) | dORUPSH b b Rshally
substituted C,-C,alkyl group;
Rsis H, OR;; or a C;-Cgalkyl, C,-Cghaloalkyl, C,-Cealkenyl, C,-Cgalkynyl,
C,-Cgcycloalkyl or aryl(C1-Ce)aIkyI group each optibnal!y substituted;
R, and Rs are each independently H, halogen, NO,, CN, OR3, NR4Ry5 or a
C-Cealkyl, C4-Cghaloalkyl, C,-Csalkenyl, C,-Cealkynyl or
C;-Cscycloalkyl 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 héteroatoms
selected from O, N or S; | |

Rs, R7, Rs, Re, Ry, Rﬁ and Ryg are each indépendently H, halogen, NO,, CN,
ORys, NR17R15 ora Cy- Cealkyl C1 -Cghaloalkyl, Cz-CsaIkenyI
C2-Cealkynyl or C5-Cgcycloalkyl group each optuonally substituted;

nisOor1,

---—-- is a single bond when nis QO or a double bond when n is 1;

Ri2, Ry3, Rie, R2o @and Ry; are each independently H or a C;-Cegalkyl, C4-
Cghaloalkyl, C,-Csalkenyl, C,-Cgalkynyl, C3-Cgcycloalkyl or aryl group
each optionally substituted; and

R4, Ris, Ri7 and Ry are each independently H or C,-C,alkyl; or

-5-



R4 and R5 are each independently H, hal ogen, NO2, CN,
ORI 3, NR14R15 or a G -C bal kyl, CrCehal oal kyl ,
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each optionally substituted or when attached to

adj acent carbon atons R4 and R5 may be taken together
wth the atons to which they are attached to form an
optionally substituted 5- to 7-nmenbered ring

ORtAGIALF thefcdntRdétBrieBBoMBEthefeof BOa PRdraTacaltizany sedeptibtedsalt
fromQ Nor S; Re. R7. Re. Rg. R10, Rl11l and R19 are
efeffafndependent Iy H, hal ogen, NO2, CN, OR16 , NRL7R1S8

or a dxGs RiaNioybr, CRYGrbiakabh) Kk CRGR-YCEN KDk CR;,; preferably
oot Mo 8 e nriy b LAY T SR SR g RRY SR 1. R
ORr, Ry, ROUR), ERH@Ad Rubwrs each Bddperidbatly IRj halogdrl 610, RN, QR
RS P Lo RERERRN K2 oo B o crcycioatr
CgrouB @peh oplidndily substitutéd; preferablyad; malmgen 0BaCkalkyl or Cs-Caalkoxy.
 Bos oy a of o ety Gp SO Pl el at e o

t pesite thereohit Themmg membet bfthe dhg oontainiplgaX, IveareliZ theals linked to
Sﬁ%ﬁg\tﬁgg‘: %?Oii’e%:prgéﬁarbg'%%C%(rgbﬁl,a%h%e%&?&ﬁgn% Zp‘r ef erably

CR1 1. R{ahé Rard\exavindpbadentlyrtfGORYL) QORI r aifloptionally
Ry gs 6+ SR gtovef REASTRRAEY oo BRonallsyBRugle T
Ofcip; mbiFelprBfieBately Haa @46ty ligrdyp o208 hEkieddatyl group;
C%&%?algi%%ﬂglly ,H_C2- Céal kynyl or C3-C8cycl oal kyl

W is preferably CO.

R, and Rs are each independently H, halogen, NO,, CN, OR,3, NRysRss or a
C,-Csalkyl, C1-Cghaloalkyl, C,-Cgalkenyl, C,-Cealkynyl or Cs-Cgcycloalkyl 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 or S. Preferably R; and Rs are each independently H, halogen,
CN, ORy3, or a C4-Csalkyl, C4-Cshaloalkyl, or C3-Cscycloalkyl group each optionally
substituted or, when attached to adjacent carbon atoms, Rs and Rs may be taken
together with said adjacent carbon atoms to form an optionally substituted 5- to 7-
membered ring optionally containing one or two heteroatoms selected from O, N or
S, the ring preferably containing two oxygen atoms as heteroatoms. More preferably
R, and Rs are each independently H, halogen, CN, ORy3, Or a C4-Cealkyl, Cy4-
Cshaloalkyl, or Cs-Cscycloalkyl group or, when attached to adjacent carbon atoms, R,
and Rs may be taken together with said adjacent carbon atoms to form a 5-to 7-
membered ring optionally containing one or two heteroatoms selected from O, N or
S, the ring being optionally substituted by 1, 2 or 3 halogen atoms. Advantageously
at least one of R, and Rs is OR;; or Ry and Rs when taken together represent a
divalent radical which is a methylenedioxy or ethylénedioxy radical optionally



group each optionally substituted; preferably Hl
hal ogen, d-C 4al kyl or d-C 4al koxy. The ring

wa@onwbatswsng X, Y and Z substitutes the phenyl PBPEDUR2005/020720
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preferably at the 3- position thereof. The ring nmenber
of the ring containing X, Y and Z that is linked to

t he phenyl group is preferably the carbon atom|inked
to Y and Z. Rl and R2 are each independently H COR20

PSR B P B B S S P et

@l%au_alkegyllsmglcﬁmml maéfaeyow\?law &t argl gioup ekadhkoptionaily spbstituted;

b S bR 22ROtk b Prsey st

h@mgﬁFger:\EBmczsf}gg QyhBo, thifdyHRa®, oyanata) h@araky alkyldhaloalkyl,
Aot o P A hn BRIBE e f atoripmpmy oo

méﬁgawgmékanoylaﬂktamﬁmy calkylitbio, alkyswepHiy|,zatkyIsetphony!,

N T AT S i e

Eyoeatk@rgeoups. ng opt | onal Iy cont ai ni ng one or two
heteroatons selected fromO Nor S Preferably R4 and
R5 ar éAseaeld in thbegpenifieationyanditldims.doe termdlogerxdesigoates F, Cl, Br

gr] %n@me!% m c?cl %GER?M egnat% afde Q%Cs\é%rﬁlﬂ{e‘ﬁiﬁer&i Siéidalkyl

opti onal when attached t

dtﬂ’peﬁdéﬁﬁ?ﬂ‘ NN 108 rehetergatama, WaChilRY e ‘P%ﬁ%fﬁepéa@@r?é\f

\@el;f&te%&tcﬂn &dm&@énd:apstman;addm@nm@ oh®@doutse bopd.i Bxerhplgry of
subst |

3o buarevgoaRY b8 VaigMRdra b e el at BEondisd hereinpre the
ouoamg hieg s wingreipra fie NRh Oyor & and Rris hbortammb@yglambamtuw as

Mre preferably R4 and R5 are each
g’g‘%?nﬁ%ﬁgaﬁw hal ogen, CN, OR13 , or a G -C bal kyl,

Cl Cohal oal kyl , or C3-C8cycl oal kyl group or, when
attached to adﬁacent ref:\r bon -atons, E.A:XI X
§ (S )N

1 1

\/j \/j \x/j \./X'J x>
l\xx kxl le Krﬁl K/N>R

Similarly, as used in the specification and claims, the term heteroaryl
designates a five- to ten-membered aromatic ring system containing 1, 2 or 3
heteroatoms, which may be the same or different, selected from N, O or S. Such
heteroaryl ring systems include pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furyl,
thienyl, quinolinyl, isoquinolinyl, indolyl, benzothienyl, ben_zofuranyl, benzisoxazoly! or
the like. The term aryl designates a carbocyclic aromatic rihg system such as _
phenyl, naphthyl, anthracenyl or the like. The term aryl(C4-C,)alky! designates an
aryl group as defined hereinabove attached to a C;-C.alkyl group which may be
straight or branched. Said aryl(C;-Cq)alkyl groups include benzyl, phenethyl,
napthtylmethyl, or the like. The term haloalkyl as used herein designates a C,Hzq+1
group having from one to 2n+1 halogen atoms which may be the same or different
and the term haloalkoxy as used herein designates an OC,Hz,+1 group having from
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and R5 may be taken together with said adjacent carbon
atons to forma 5- to 7- nenbered ring optionally

W@ onbatswsng one or two heteroatons sel ected freem/@52006/020720

or S, the ring being optionally substituted by 1, 2 or
3 hal ogen atons. Advant ageously at |east one of R4 and
R5 is ORL3 or R4 and R5 when taken together represent
a divalent radical which is a nethyl enedi oxy or
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specification and clains, the term hal ogen desig genatoms
mitrocpyangy thincyanalacyaRatot MW’W& @lkyh @?l@?lbm Rilpxy, haloalkoxy,
@ﬁﬁﬁcg Ry Rnirb, fdl.awarﬁ.ﬁo stwl dﬁ@%?@dr@&ﬁ%#ﬁ&%%i}/@ﬁéw @hlkylthuo

St em cont al ni ng 1 het er oat ons,” whi ch
UG SIRvs GRIforyis S, FKGATID. Eheym. Shanery. benzyt

ﬁiﬁcﬁ@' I’\étel“o@?élﬂ'dﬁb MR gfRPS)| Reforib, h&éfgjﬂi‘pétaﬁfé oPfower alky!

hecclo het er oal rlg(gssterrslnclude the term

8§ 'OM’@E Alrat @QU%rEYPr'PaeHY -8 AbstifENt Ay be PFﬁj@"tAh‘@!P%" any of the

Yored &n%“&bsﬁ&htﬁepfé@@nt?ok Sortthif§ aﬁ@lk?l@db@f‘t@ént %roup this may be
substl nt as described hereinbelow. Simlarly,

JRes of RranqRed et Mey carteBiHPLRd 2cPraferebly pp e ?emﬁ‘ie Prefefab'y up
If@h@g,@améto,ﬁi@5| gnates a fi ve- to t en- nenber ed aromatl C
ring E%st em cqnt ai ni or et er gat ons,

h
may bENgFRAceHHeally racﬁﬁﬂg?té‘? &t m%‘P%E%%F’ pedfiep S%B f8fm%‘" by a

Su®Pound of formula | and a pharmaceutically acceptable acid such as phosphoric,

sulfuric, hydrochloric, hydrobromic, citric, maleié, malonic, mandelic, succinic,
fumaric, acetic, lactic, nitric, sulfonic, p-toluene sulfonic, methane sulfonic acid or the
like. '
Compounds of the invention include amides, esters, carbamates or other

conventional prodrug forms, which in general, are functional derivatives of the
compounds of the invention and which are readily converted to the inventive active
moiety in vivo. Correspondingly, the method of the invention embraces the treatment
of the various conditions described hereinabove with a compound of formula | or with

- a compound which is not specifically disclosed but which, upon administration,

converts to a compound of formula | in vivo. Also included are metabolites of the
compounds of the present invention defined as active species produced upon
introduction of these compounds into a biological system.



heteroaryl ring systens include pyrrolyl, azolyl,
oxazol yl, thiazolyl, imdazolyl, furyl, thienyl,

wa@2noa0b%683/1 , i soqui nol i nyl, indolyl, benzothi epyt/1S2005/020720
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benzof uranyl, benzi soxazolyl or the like. The term
aryl designates a carbocyclic aromatic ring system
such as phenyl, naphthyl, anthracenyl or the like. The
termaryl (C 1-C4)al kyl designates an aryl group as
S'ﬁ}c'cﬂe h%é@ﬁ&;staér?gll\’e %ﬁt%ﬁ'?ﬁ% £ 8s géegf)r‘d‘r%u%ytjau%?r%‘r‘?. One skilled
ainythé ﬁﬂtwmnbeabgryte gl;labcmepoumds otferrhela glay ajsioeaxist by the tautomer It
nagt h‘P{g gﬁ\khyl or the Iike. The term hal oal kyl as
3 % desi gnates a CnH2n+ i group having from
one to 2n+1 hal ogen atons whi chrFamy be t he sane. or
different and the term hal oal K ag Raused herein
desi gnates an OCnHZn+i oup hg§7"ﬂ fromone to 2n+1
hal ogen at ons whi ch y&ﬁ eNsanFWor di fferent.
Preferably the term/hal Al k gnates CF3 and the
t er m hal oal koxy dd¥ g}ﬁz eC| fication
and cl ai ms, when the terrri ' yl \C2 Céal kenyl ,
C2- Ceoal kynyl, C3- CBC7cyakp: het er oal kyl ,
aryl, aryl (C 1-C4)al kyl orj re desi gnat ed
as being optionally substiRryut ed, R stltuent
groups which are optionally. present rray Ye one or nore
of those customarily enpl oyed in (fthe devel opnent of
phar maceuti cal conmpounds or the nodification of such
conpounds to influence their structure/activity,
per si sTautomersatftenrexist omequilibabinl withyeash otitene As thaseftadtoelers
pr rt :
8435 v\éﬁ éﬁﬁggféénrwg glﬁéﬁtgpérfdsprﬁlgloﬁg c%ﬁ?lﬁ%bg L{ﬁg&{ provide the same
cymalttmloggaj |e®‘g9tls The pgﬂsenha‘ympmwcludgq; Myres of such tautomers
fornyl,
P 590 A8 e I @bl A efnu) A EpRIER, , O™
aI Kyl siﬁbh compourasiof theunysnbiny may@anburmﬂ or ramrreyasamnﬁﬁnc carbon
r
POGR gr HESEEYe aBFRA (CFATXEAN ldPh T o cptal
alsbyiersoand @were@meos(yﬂgﬁothpsnvam @aluri9s sigchgoptical isomers and

SYRSLLIIREES 2TRV6IRR the RRBRic andfYeBol®dl, eRhntidierically pure

stereoisomers; as well as other mixtures of the R and S stereoisomers. One skilled

in the art will appreciate that one sterecisomer may be more active or may exhibit
beneficial effects when enriched relative to the other stereoisomer(s) or when
separated from the other stereoisomer(s). Additionally, the skilled artisan knows how
to separate, enrich or selectively prepare said stereoisomers. Accordingly, the
present invention comprises compounds of Formula |, the stereoisomers thereof, the
tautomers thereof and the pharmaceutically acceptable salts thereof. The
compounds of the invention may be present as a mixture of stereocisomers, individual
stereoisomers, or as an optically active or enantiomerically pure form.

Preferred compounds of the invention are those compounds of formula |
wherein W is CO. Another group of preferred compounds of the invention are those
compounds of formula | wherein Ry and Rz are H and Rj is C4-C, alkyl. Also
preferred are those formula | compounds wherein nis 1. A further group of preferred

9.



foregoi ng substituents represents or contains an al kyl

substituent group, this may be linear or branched and
worayeoestai N up to 12, preferably up to 6, norBCT/US2005/020720

preferably up to 4 carbon atons. Pharmaceutically

acceptable salts may be any acid addition salt forned

by a conpound of fornmula | and a pharmaceutically

accept abl e acid such as phosphoric, sulfuric,

hé’d#ﬁﬁf_ﬁ'd@ bf fhe iMERIGPERThEse Snddufids BbRHGa | WRERIM the nitrogen-

mandel 1 ¢, succinic, fumaric, acetic, lactic, nitric )

seAntaining 5-pembergd ok S3uPmbsRipe heterand Fiad &1 atashed tothe phepy! ring

tRghé BlRsitico BPME 'bﬂén;ﬂ?in%;;hﬁis'd‘éﬁ@ﬁéd gidup 'of fonfBlaaBofpBuUNds is

esters, carbamates or other conventiopal_prodry .

f dgsignatechindhe sRecisationsand deimsagfemuimia TJ@HPW'? \Agogpound is
5 thpwrsmemnds of the invention and which are readily

converted to the inventive activE noi ety in vivo.

Correspondi ngly, the nethod'BﬁNr 2 i nyention enbraces

the treatnment of the various cohditi6Rs described

herei nabove with a conpound of fprnyla | or with a

conpound which is no\t%s\ﬁ‘ Wficah]y discl osed but
s b a.conpound of

whi ch, upon adn1r§§u4§;i_ CoNnve
formula | in vivo.” A //mgélites of
[ fined as

active species produced upsy_introdldct Nop of these

conmpounds into a biol ogi cal systenhgéiﬁ unds of the

i nvention may exi st as oneRopr nor &t aut rs. One

skilled in the art will recognize that conpounds of

formula | may also exist as the téatoner It as shown

bel ow. Tautonmers often exist in equilibriumw th each

other. As these tautoners interconvert under

envi r oMoenprafereeddopippuinds ofdhe ivertiondire thnse contpeynds of formula

pr.ovi de. t ) . ' ' ef.fe : :

DAttt B0 LUng HerOgtyrflg 15 65k perbRting andis
10  attached to the phenyl ring in the 3-position of said heteroaryl ring; this more

preferred group of formula | compounds is designated in the specification and claims

—~t

as formula Ib. Formula Ib is shown below.

15
Another group of more preferred compounds of the invention are those compounds
of formula Ib wherein Rs is methyl. A further group of more preferred compounds of

-10-



as well as the individual tautomers of Formula | and
Formula It. The conpounds of the invention may contain

W@R@600968Dr € asymretri c carbon atonms or one orPODUL2005/020720
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asymmetric (chiral) centers and may thus give rise to
optical isomers and diastereoners. Thus, the invention

i ncl udes such optical isoners and di sastereoners; as

wel |l as the racem c and resol ved, enantionerically
pt‘ﬁ%‘?rg%%%r‘?gllestﬂggé Sompsuni€ bt foﬁﬁuIQ'ii:h\%erg?n)ﬁt Hréﬁuoﬁ bh€RRare H;
an stereol sonmers. One skilled in the art

appd Beisanethylhat one stereoi soner may be nore active or

”Hy eXEkQJHae@sn&fefeweaIcoﬁipaeﬁdssofmﬁmnaemﬁam@d rel at . ve

er stereoisoner(s) or when separated f

t21-@ﬂmQ'ré'r(4'§t1@Pe’bplﬁﬁfﬁﬁ'f‘(%y'Phwa15rﬁ46'ﬂ%ﬁ‘P’§y S IRREry Bp-methyl-

arti sag skjuQfo-BRvmidazeenahat e, enrich or selectively
prepare sai'd stereoisoners. Accordingl t he eﬁr esent

i (RaRrarnoBdRdRiTberoPyEstRduREel-FGrRethaxy-3-metRylphenyl)-3-

St er copRRRS S dMprEakimidolbiEMEr S thereof and the

phar maceut’i cal |y acceptabl e salts thereof
c&wmaé4ﬂethm 3 W@EEW{HhSW'h%V‘%@' Er(é§¥ﬂm'dé{k5 a('nwv'mﬁé

of st efRieARINSdaiondionedual ster eoi somsrs or as an
optically active or enantionerically pure

R0 BB ADEES S TRV By 3 - GUR-5-vipheny)-3.5-
conpougmsdreiaH-phidatoralongherein Wis CO  Anot her group
i KA S TS Y R LA
' s G- @ruffho?érhé!tiwxy‘?bl@\yl}fﬁ éhhy(ﬁ*d-%{ mdézose-oﬁsr mul a |
co ounds Wg df‘eWM@h?’M/é = gwl-glrogg-?lr%glgydro-1 H-imidazol-4-
con‘pougﬂig pgf,dlﬁq.mé@ohltm@erel n the ni t rogencont ai ni ng
B o o o FRend SR 5 (el S B S e
ring; Bhidingirederimidbzgrodpe;of fornula | conpounds is
o e b B e A8h B bR Aoy
3,5-dihydro-4H-imidazol-4-one;
2-amino-3-ethyl-5-(4-methoxy-3-methylphenyl)-5-(3- pyrldln-3-ylphenyl) -3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-(4-methoxy-3-methyiphenyl)-3-methyl-5-(3-pyrazin-2-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyrimidin-2-ylphenyl)-5-[4-(trifluoromethoxy)phenyl]-3,5-
dihydro-4H-imidazol-4-one, '
2-amino-5-(4-hydroxy-3-methylphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one; .
2-amino-5-[4-methoxy-3-(trifluoromethyl)phenyl]-3-methyl-5-(3-pyrazin-2-ylphenyl)-
3,5-dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin-5-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one,
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one,

-11-



More preferred conpounds of the invention are those
conpounds of fornula la wherein the

w2aos/0epess cont ai ni ng heteroaryl ring i s a 6- mePMBUSH05/020720
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ring and is attached to the phenyl ring in the
3-position of said heteroaryl ring; this nore
preferred group of fornmula |I conpounds is designated
in the specification and clains as fornula Ib. Formula
! x:1 héRL idifTBLyfoHRhGi-87d-&flydro-4H-
Ea'rrgrbo; gg\gf&i&hg&pnvent?gﬁtﬁgw g'];é co)ﬁgphg}ug}3 ? yere
forrrul nigazolien@in R3 is nmethyl. A further group of

fgr L h&y) hydro-4H-
G (S e RS P S G B B0
are H l"étﬁ@lzqi?é ang, net hyl . Exanpl es of preferred
CQ%M‘@? ?i/d%;%rﬁ}lhambthb%hﬂg\ﬁ) -3-methyl-5-(3- pyndln 3-ylphenyl) -3,5-
2- am no- [ uoro- 3- pyrim 5-ylI'phenyl’) - 5- (4- e
xy- 3- ngihpdoptieimidazobdasehy | -
32%)%6155!& Qnéhkbk[vfe Sl%éekypﬂewlm methyl-5- (3 P r|d|n gy ﬁ)heny () -3,5-

f1'uor opyri di n- 3

et hoxyd'9¥¢f9t4ﬁr|“ﬁiﬁ%4%fl4)m8
W_Q{:Wﬁ% -8. é@bdt&iydtrﬁeﬁb%ydﬁbﬁ&ﬁymegmﬁs% gypmc{ltn h(iy){lphen(y 3bi-rdlhydro-

i mi di n48- 'VI%H@'WP'}Q 3,5- di hydro-4H i ni dazol - 4- one;
( bahmiro- QgB%g élﬁé)%/pﬁerﬁ%t:mﬂeﬂmiﬁXh)pyﬁdlﬁﬂi—ﬁyﬁer@r)@ 5-

3-pyrin eny
di hydr gihqor4H- 15%19%40' 4-Pfe:

( 5{3)11.;20 -8111 BepzbdiokdI8a/1)B-Arefyi-513-Biriti-3yiipHeany3)5-dinpdrb-4H-

y
(trifl lﬁ‘?ii’%??éf‘f%‘ﬁy) phenyl ] - 3, 5-di hydr o- 4Hi ni dazol - 4- on

€2-amino-5-(2,3-dihydro-1- benzofuran-5~yl) -3-methyl-5- 33 -pyridin-3- yllphenyl) -3,5-
4-[ 2- am no- 4|_&4 mstqlng 23 net hyI phenyl - met hy 0X0

-4 5- dfiRygPetrimidaz
y hlanﬂn@ﬁ%@yﬁloﬁew&bﬁﬂmmetﬂ ;ﬁhenyl} -3-methyl-5-(3-pyridin-3-yiphenyl)-

2 h % t hyl phenyl ) - 3- net hyl - 5- (4- net
hylam ng;ﬁ‘? qﬁgfghyox ﬂg/ phenyl) - 3- et hy (4-ne

5-[2-amino-1-methyl-5-0x0-4-(3-pyridin-3-ylphenyl)-4,5-dihydro-1H-imidazol-4-yl}-2-
methoxybenzonitrile;
2-arhino-5-(3-ﬂuoro—4-methoxypheny|)-3-methyl-5-(3-pyridin-3-y|phenyl)-3,57dihydro-
| 4H-imidazol-4-one;
2-amino-5-(2,3-dihydro-1 ,4—benzodioxin-G-yI)73-methyl-5—(3—pyridin-3-y|phenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-chloro-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyridin-3-ylphenyl)-5-(3,4,5-trimethoxyphenyt)-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyridin-4-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-(3-ethoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-ylpheny!)-3,5-dihydro-
4H-imidazol-4-one;

-12-



3, 5-di hydr o-4H i m dazol - 4- one;
2-am no- 5-[ 4- met hoxy-3-(trifl uoronethyl)phenyl]-3-neth
W L00bA¢BsPYri di n- 3-yl phenyl) - PCT/US2005/020720
3, 5-di hydr o-4H i m dazol - 4- one;
2-am no- 3- et hyl - 5- (4- et hoxy- 3- et hyl phenyl ) -5-(3- pyri
di n- 3-yl phenyl ) - 3, 5-di hydro- 4H- i m dazol - 4- one;
2- am no- 5- (4- met hoxy- 3- net hyl phenyl ) - 3- met hyl - 5- ( 3- pyr

F et RSy P 3Ry o T RBRLP B 3 prevaro-
| uor or- tnmdqz)themlpt] 3,5- di hydro 4/ -/ -i m dazol - 4- one;
5 3-
RS ittty ot S S dord Bl 3z, P
2 am rtofldprometngrenyl-3:5 dinydro-4briovdaizbly4- ))pdflenyl] 3-neth
5 ? %r%mg% g%,%_@%?_rﬁxﬁ?%’ég@@-ﬁ%ﬁ{f@ﬁ@-&pyridin-3-ylphenyl)-3-methyl-3,5-
(5R) - ZhlwdrméHBm(dﬁznim-hnch- 3- met hyl phenyl ) - 3- net hyl - 5- (
% {norg-g%:ghIg’rbédéf;iﬁlﬁ&ﬁﬁ%%héx%henyl)-5-(4-fluoro-3-pyridin-3-ylphenyl)-3-

dro-
2- am moetbyl{3|Sdihytrox4H-Bridezdidtquieeny| ) - 3- net hyl - 5- ( 3- pyr

fdtlantoﬁwéf ?ﬂzg&yé )éf e?tﬁso%&ﬁtg%rg?f %?aﬂlaﬁ@%&&ﬁﬁl? %Sér:?pc}??{? §alt

10 -thérpbienyl ) - 3, 5- di hydr o- 4H| m dazol 4- one;

% 3ImphenyP§a §§%§Nd ;Q'%é(rﬁ el {d%l PW@&J‘X hro@eég’ idt¥ihd HeParation
2f arromposng gt f@ynmla;bwhtoylcompnaweﬁytmeamrwp@mmf figrmuba i
JiR¥ih Halis Tk BP itk ') compound bt HhGa Avh efPA % BIOXESn(Bu),
or Sn(CHys); in the presence of a palladium catalyst and an inorganic base optionally

15 inthe presence of a solvent. The process is shown in flow diargram |, wherein Hal

and Q are as defined hereinabove.

Flow Diagram |
R1\ R
(CRQ)n > \
Y=X X
+ </ \ Fis"T;;=
2 AR pycat, I\ R
Rg Z—I-N —= L
base
Q ~

/v\J

M

0y

20
Palladium catalysts suitable for use in the process of the invention include
Pd(0) or Pd(ll) catalysts such as dichlorobis(tri-o-tolylphosphine)palladium(ll),
Pd(OCOCHs)./tri-o-tolylphosphine, tetrakis(triphenylphosphine)paliadium(0),
tris(dibenzylideneacetone)dipalladium(O)triphenylphosphine, or the like.
25 Inorganic bases suitable for use in the inventive process include Na or K

hydroxides, carbonates or bicarbonates, preferably Na,CO; or K,COs.

-13-



2- am no- 5- (4- met hoxy- 3- pr opoxyphenyl ) - 3- net hyl - 5- ( 3- py
ridin-3-yl phenyl)-3,5- dihydro-4Him dazol - 4-one;

WQ2@rmesh- ( 3- but oxy- 4- net hoxyphenyl ) - 3- met hy| PGF/{S20p5020720

10

15

20

i di n-3-yl phenyl ) -3, 5-di hydro- 4H- i m dazol - 4- one;

2-am no-5- (3-i sopropoxy- 4- met hoxyphenyl ) - 3- net hyl - 5- (3
-pyridi n-3-yl phenyl ) -3, 5- di hydro-4H i m dazol - 4- one;
2-am no-5- (1, 3-benzodi oxol -5-yl)-3-nmethyl -5-(3-pyridin

22 nSoR¥e sttt i AEHVEARA Hroedts ifige pater ar nonvpolar
3e;gﬁn|cdaoiveﬁtsyslqgh enydlyer®, Biethwixy gty oetngs, dlnx@maz @lhyler‘@gla!col
C aBBAR ol B Y PRABIV Pgate ok BATEHRSIEpEble Jr BRoRbEing the

I N-"3-y
3f<$md|aHydrrform1H|a |||h¢Qfm4nd8-- one;

5-[2-
i e
2 methags-aBid( nsrefqum@d stapdaet sepRigine nylsp Bomiechpinues. (@or@qample

g e A e SR e o

5p(qpam¢xbyd‘|eﬁct31gﬁ qgjh@tﬁw ytfgrrm.lla v wuth a substltuted guanidine of formula

' d\/hX ﬂ{e ng %Q‘L.e 4 Na2COh3 to glve the deswed compound of

or 0- 4- met hoxyphe 4_}/ é)
fnrmu@lja Agtiop, lssfenwwlarﬂ@wcuwamﬂua'ﬁﬁm aiﬂfeCI or Br.
2amn03rrethyl 5-(3-pyridin-3-yl phenyl)-5-(3,4,5-tri

met hoxyphenyl ) - 3, 5-di hydro 4H m dazol - 4-one;
Flow Diagram Il

Iv)

(Ia)

Compounds of formula IV may be prepared by reacting a
triphenylphosphonium salt of formula VI with a benzoy! chloride of formula VIl in the
presence of a base such as Na,COj; to form the corresponding triphenylphosphine
ylide and oxidizing said ylide with KMnO, in the presence of MgSO, to give the
desired diketone of formula IV. The reaction is shown in flow diagram Il wherein Hal
and Hal' are each independently Cl or Br and Ph represents a phenyl group.

Flow Diagram Hil

-14-



2- am no- 5- (4- met hoxy- 3- net hyl phenyl ) - 3- et hyl - 5- ( 3- pyr

i di n-4-yl phenyl) -3, 5-di hydro- 4H i m dazol - 4- one;
WQ2@i00w55- ( 3- et hoxy- 4- met hoxyphenyl ) - 3- net hy| PEF/ (82005020720

i di n-3-yl phenyl ) -3, 5-di hydro- 4H i m dazol - 4- one;

2-am no- 3-net hyl - 5- (3-pyri di n-3-yl phenyl )-5-[4-(triflu

or onet hoxy) phenyl ] - 3, 5-di hydro- 4H-i m dazol - 4- one;

2- am no- 3- net hyl - 5- (3- pyri di n-3-yl phenyl )-5-[(4-triflu

or onet hoxy- 3- R4 Rs

tﬁsfl uor onet hyl ) phenyl ] -3, 5-di hydr o-4H i m dazol - \Qﬁ@/

| n}

bR, M i et hox %henyl ) - 5- (4+f| uoro- F pyri
nyI)-3-rreth |1l;1 Lo-4H1 1 dazolk4- g
0- 5- ( 3-'thl of trlf-l—uox-oncetho

oh-s- Ryridin-3-y ﬁh nyl ) - 3) KMnO4

met hyl - 3, 5- di hyr o- 4HRy m dazol - 4- one;
thereof; a stereoisonmer thereof; or & pharmaceutically
accefit abI e salt tH&Meof. Advantageously, the prB8ent.

i nvent| gé‘m?fl\%oy} @81?1 8 rms%?ﬁﬁuféjlrwﬁ&&nwwaatnﬁ% &d /&, are H
conpoun 2y rises reacting

c Uapoay be efepatdhi rgactingyhdiketope pfafprmtﬁa & with agompgiound af
O@F@g%gﬂér?@efp%é@ﬁ'c@ of & Eaﬂbﬂn@?&a%t’ a?‘ld%(n%r%am%%@é'}to dive the

ence O Il um cat al yst

5 adétetoneiohtorgiai \dil @a@ éeaqyng é@id[chfWUE?th!Wé(eﬁ?"@s‘@ﬁt% s@pstifuted
V\ghé{rﬁa\he of! {E:ﬁanQFQFa@%hb\ﬁn Wdlbgraf’rl l@%r@irﬁébg\yé% bwe the desired
an are as

erein def i ned her el nabove.
ngrgpqmq of feymudaiicu raseroaNgs piforiia AwherefroRs @@@qrﬁhfvh'é (Id)

c ht geo%spr%ar&'i‘ ﬁsnh@ “ERbARMKIkyMbH chREUEY s@h d¥ebbting the

I'yst's such

dp@mpwrmfgqrmla [g: with 311 gk bpliden Bybial. itagivatfg sgmpound of formula

10 | wherein R, is other than H and R, is H (Id). The reaction is shown in flow diagram
IV wherein Q is B(OH),, Sn(Bu); or Sn(CHj3); and Hal is Cl or Br.

/

Flow Diagram IV
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Pd(OCOCH 3) 2/tri-o-tolyl phosphine,
tetraki s(tri phenyl phosphi ne) pal | adi un{0),

wo poosfaiebenzyl i deneacet one) di pal | adi un(0) t ri pheeyUpiVOSA20720

10

15

hine, or the like. Inorganic bases suitable for use in
the inventive process include Na or K hydroxides,
carbonates or bicarbonates, preferably Na2CO3 or
K2C33. Sol vents suitable for use in the inventive

process i ncl ude pol ar or no - pol ar or i ¢ sol vent

such as tol uerf, di B hoxy yt }ng),et hetggg(pw\ane SR4/\ Rs
et hyl enegj.ycol t hyl et ,\f)r any ," \\/
o,qganlcslven| iich is Vébeong;ozf bilizi J
for retil a |11 unds. Co ’\
fo Rgreparero‘—usrrrg"conven [ Re
syt hetli c hods i f Adggui red, sta

se tion or isolation tebdsni ques. Forg] exarrpl

cdwpounds of fornula Il wherein Wis CO "and R1 V%IJ B%.HC,
are H (M), (i%)y be prepared by reacting a diketdgne o
formula IV wth a substituted guanidine of formil g N T3
in the presence of a base such as Na2CO3 to give the H
desi red conpound of fornula Ua. The reaction is |showy)
inflowdiagr Il wherein Hal is O or Br. Flo

Di agram | | ) Cagpounds of fornula IV ma,ke R

prepar y tfng a tri phenyl phosplrani um s /of’
for rm % [
¥n

r
benzoyl chloride of f & ¥tul a/vi\
t hes P e se such as NaZFGC&% fordig
correspongy “phosphge ylide

said yli in the presence of

t he .desir _jof formula I'V. The [ 1,5\ _
shown in fl ow di g}’ Il wherein Hal and Hal 1ar;e/\S€§\ch
independ&itly cor Bs and Ph represents Ra phen'§6| Rs
group. Flow Digghyam I I 1 Alternatively, conpounds of
formula I wherein Wis COand R and R2 are H (Ic)

Compounds of formula | wherein W is CO and R, and R; are other than H
may be prepared by reacting said formula Id compound with a second alkyl halide,
R,-Hal, to give the desired formula | compound wherein R, and R; are other than H.

Advantageousiy, the compounds of the invention are useful for the treatment,

| prevention or amelioration of a diéease or disorder characterized by elevated
B-amylbid deposits or B-amyloid levels in a patient, including Alzheimer's disease,
Downs Syndrome, Hereditary Cerebral Hemorrhage with Amylo'idosis of the Dutch

| type or other neurodegenerative or dementia-inducing disorders. Accordingly, the
present invention provides a method for the treatment, prevention or amelioration of
a disease or disorder characterized by elevated B-amyloid deposits or B-amyloid
levels in a patient which comprises providing said patient with a therapeutically
effective amount of a compound of formula | as described hereinabove. The
compound may be provuded by oral or parenteral admlnlstratlon or in any common
manner known to be an effective administration of a therapeutic agent to a patient in

need thereof.
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(lc) may be prepared by reacting a diketone of fornula
IV wth a conpound of forrmula Ill in the presence of a

w@ailobadiesan cat al yst and an i norgani ¢ base to gP@UBEU$1085/020720

10

15

20

25

30

di ketone of forrmula VIII and reacting said fornula
VII1 diketone with a substituted guani dine of formula
V (as shown in flow diagram || herei nabove) to give
the desired conpound of formula Ic. Conpounds of

f or mul '

b epardi el i OUdind s Gre§nBfHin S fsPliti6 broing  compound or
rseasttanmgembzaced)hpmmdvemom cdemghates @ltmrtdrreaw adrpipistering such a
\%ﬁl | gﬁﬁ %g&gtantc at%ﬁ'a QE( rﬁ%%ﬂ% GE[ \fﬁﬂ"/{w QnJIog which
ferast aroequigalertt @munmfﬂh@wrm@@dmubﬁtmrvetw ﬂ)el b@dy

B( OH) 254 %&oﬁ’b‘é |n8§$h e%tn%ﬂlQ %ghﬁagﬂca%{ugful éﬁll&Wt of a

Di agram
RbreodndRaf the m\@mm usttlrrsaramqun’egf grROMnospe M@whwlewé@étth% g

Eg"ngac{n% ??'Jth@ dlsga A\fﬂbhaprémf#ne@ngé(tl of t&?ﬂ\}\wﬁgﬁns or the

Ive t e deS|re ornu ound erein
Rhbsefraf meaemergtsw@ptmrr he.usefy) ameurie etia pymptmw@ may vary

%@g@ﬁ&iﬂgﬁpgﬁ the 1Sl RR Eng '?o@tfe of H'éﬁ‘/EH/l Ff09 Exérhﬁe higher amounts

reventi on or ioration of a di seaSe or
dna,sobejéellverﬂﬂrcaali)'etharz whem{hectomppuad isfoamyated dordaigelian &

%h%ﬁatﬂaﬁy,n‘ﬁrgﬂ] 16 WBhver bf&@o@@éuy %gﬁwalbﬁ‘lcén%ilrﬂ ©f the drug. Suitably,

i sease, ronme reditary

Govintvidialidene (rass UnPhal oPIRGHEBS! the dveriRn A te reygRfrom
? ot {‘EP/kB f4506lR96 g ﬂ{gatDéé?raﬂp Heseathbants BRUSTOWEed on a daily

Accor resent invention TOVId

abam§t e, tmm@oaagém heused ip ﬁ'&/ﬁ?ﬁtmﬂt erpfﬁY%!t'PB Ph? FB?F"" c
Cgogﬁm?é ﬁ@ﬁ’cﬁ%r Sfhed bér%ﬁﬁf m§)h§é %}%Wél?@leﬁ‘{mﬁieﬁ\b?_ttﬁéi attending

e osits or -any levels in a patient

vwriyeunnaao pre.vge&@blﬁﬁ xawlvmwlgc@a? Hherperiin cognitive deficit and the size,
%}% erHE;Bd?@E |p¥tt§'f'1fo?9r¥é Petie AR exéthpla, 5a58BQUpBH tl‘i@f activity profile

as descri bed herei nabove. The conpoun

mdmca@atwompgpn@ﬁ ofhisdnvestien): aHierIng doseef amuﬂ?y 3 1g 500
3Ry pEPIEYPWith gradual increase in the daily dose to about 1000 mg per day may

provide the desired dosage level in the human.

In actual practice, the compounds of the invention are provided by
administering the compound or a precursor thereof in a solid or liquid form, either
neat or in combination with one or more conventional pharmaceutical carriers or
excipients. Accordingly, the present invention provides a pharmaceutical
composition which comprises a pharmaceutically acceptable carrier and an effective
amount of a compound of formula | as described hereinabove.

Solid carriers suitable for use in the composition of the invention include one '
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the carrier may be a finely divided
solid which is in admixture with a finely divided compound of formula I. In tablets, the
formula | compound may be mixed with a carrier having the necessary compression

properties in suitable proportions and compacted in the shape and size desired. Said
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manner known to be an effective adm nistration of a
therapeutic agent to a patient in need thereof. The

wa d9gesovi di ng" as used herein with respect BOI/US2005/020720
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provi ding a conpound or substance enbraced by the

i nvention, designates either directly adm nistering
such a conpound or substance, or adm nistering a
prodrug, derivative or anal og which forms an

eﬁé%%qu SRl }@‘%esc %m%pc@rggquwwﬂghww @%sla;wcbmpeund

herein rapeuti cal
p$@|§|h<§&l'w5 |selaahl§/fm§§¢ in the sermResitisn thﬂb@nﬁa ingludegalcium.

;FW eBEé@”m‘a?néﬁ% s@M@ttaI@f tt%af‘so HRfy48 ddé’)&HnC Qtarch gelatln

Vi at es di sease

weellolospr @Q@Mlt@"t”ﬁée éﬁglé'f“ Wb@svmlhyh%e"uwevt m'vawwrowme low

MRk fin %)é%@aﬁ&'ﬁgﬂtéiﬂﬁang-gr@smhsef ul amounts of a conmpound
my v depen upon the formul ati on_and route of

del i veAyy D'Faifnaéﬁléﬁ?él|)éaCQ¢P@hl§r"qa\ﬁ’rﬁ§ﬁte§ skitgplgyfor @Egnaling ed
Of itiohs! SLRBeNdISTS, "el?ﬁlls‘?d?ﬁp@f'tﬁ& érﬁj ethi'i'éTHJa?tb@%rﬁﬂéyed in the

I Nnj ectlon or |nha ation, In order to lver
bmmmltm qf $hesigueniian e FOMRRBRAR of Sermulel may, Be disspived ey,

sdoBHded ﬂ%ha‘i‘r‘?@é‘e&kal@ acc@;ﬁéblé Mbdid cﬁfrleas@&fw%r Gin organic
t he |nvent|on IS 1N e ran

rom about
asRivAnt. 1y ag?h@gma%élp?'!@(mcyept@ﬁwé Oéf%lﬂ'itasm‘é%e 6’%?&1 Sgid liquid
oﬁb tc%?tldn)&n n¥ain DR ¥@tabld pﬁlﬁrrﬂ@@éw@alta@dheeslw ag
e

reat nrent or reventlon Of a ecific CO nitive
eIl 26T RS UHERS P'&ﬁewaveses g pYPKNg agents,
d@ﬁs%@ﬁbﬁ@@g@b‘tstthi%kémﬁg?%ﬁdﬁg cBldyiag 5gems vidtesiwaegabtars,

i nvol ved i ncl ude t he specj co
] ﬂéb'ﬁ-’rez'é» SsereaH i e DHelken EXERpes o i Syl siftBble or oral
r@ntem%aﬂumlsnwﬁoﬁ h@nﬂetwa«ert(warmémémy contdlfing @Hemoes as
conpounds . of this i t| 0 tarti se of
aew@ o %5 OB IGRsietyalie: erlPrain roqmdatony el oLEdiRss
t Blutitd), AcohRR .dcmda@Qﬂbn&@&Gb ATgoHuhy aﬁtﬁbbanbéthle eg.,
t he deS| red (geosa leve

PAEIPEE AL BTG s 47 Se FASIRARA SosEMAD BRGPedizol. For

biarenteral administration the carrier may also be an oily ester such as ethyl oleate or
isopropyl myristate.

Compositions of the invention which are sterile solutions or suspensions are
suitable for intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions
may also be administered intravenously. Inventive compositions suitable for oral
administration may be in either liquid or solid composition form.

Alternatively, the use of sustained delivery devices may be desirable, in order
to avoid the necessity for the patient to take medications on a daily basis. “Sustained
delivery” is defined as delaying the release of an active agent, i.e., a compound of
the invention, until after placement in a delivery environment, followed by a sustained
release of the agent at a later time. Those of skill in the art know suitable sustained
delivery devices. Examples of suitable sustained delivery devices include, e.g.,
hydrogels (see, e.g., US Patent Nos. 5,266,325; 4,959,217; and 5,292,515), an
osmotic pump, such as described by Alza (US Patent Nos. 4,295,987 and 5,273,752)
or Merck (European Patent No. 314,206), among others; hydrophobic membrane
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adm ni stering the conpound or a precursor thereof in a
solid or liquid form either neat or in conbination
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or excipients. Accordingly, the present invention
provi des a pharnmaceutical conposition which conprises
a pharmaceutically acceptable carrier and an effective
anmount of a conpound of fornula | as described

hﬁ&@hagb&y& asséth Qné?ﬁétﬁé I§te§EM§°{)‘Qh@efh?fené’ﬁﬁylé&tét@elEVA)

onposition of nven on I nc

sm@sanb@éte nwruen suﬁtym(g@e & Inlermationa Pairnt Rybligagion No. WO

| ?@EA@nb%x.Mot@éﬂoh@%%s %@ N@lé Nel7 SEESY Snd 6 854,888); other
ants HE@GSSIOH al d bi nd ers,

tmmeéom@bbu ¢ deviers haye heen 6¢sce*h%da9% being cagPosed of, for
& Vl?ﬁ e p%loyeggré)(b%ﬁﬂdrlE@? o‘Fﬁcﬁé Sénd/@ﬁf)éoll?:eac% f:ép’bﬂ}rﬂers (see,

i's in admxturewith a flne

dé-9i. G&dPateniefud b 343AHeraes Inc)h anysétrssuth%lsweavery
d%@@ofﬁ@c&oﬁﬁ%up@s FHE Fhvidhtion rRayCcle fohﬁﬁlaté@\ésrtﬂasi:h%d herein.

necessary CONpressi on properties in suitab
pr opor i am&eaﬁap%ﬁﬁ%\weaﬂanpr?\n@e%ma'p?é"@ﬁwtscak'@t for delivery of a

d&%aa&d slﬁ%u? Rﬁwﬂ@ ESntaing pbél@bﬁ]b%r wn@m& itA theOcdrRp LY

formul a | npound. Solid carriers

b t
%rmwmeé fprothe l§’§§"¢dnd€tl'ﬁ%ryc’£%'~|'¥ﬁ059't PXATR. 'ftth% kit Assiansd for

| fsrhind & abcH 6y WRRBHES RAdyEcontEh9 8 %ﬁépéﬁh@h%@h&irﬁngf 4 @bﬁ\pound of
sugars, | actose dextrin, st archﬁ@%mtl n, cel

et iMentien formylated fepatrass! CaPHBX ¢ %%TPP%FFHE'QG‘? dose by

PiRhangtich | Suitab), trfél H'lebon{amé! ingthictiors dﬁidt%fngaéhﬂi ardisert regarding
exchange resins, ar macgutl cal |

nha@cavec%smteppgqnac"iaﬁﬁ Rl By irsh P T el GO monitoring

Sélﬁﬂ%'ﬂﬁg fVels of rodRicOald météhbllﬁfﬁor%éﬁoﬁhlhg( sliéh aBayHcluding, e.g.,
npl oyed in the conposition of

CERBeIRce! IS GANANSrS. TG o Iabet gutfhi e, Syeh bisere

| fRadilyPhekEgecEintd mahrhet saméxﬂ@toal&bstmenquf gldegiredi |@dlcéil¢ﬂh For
as wat er n or folvent ceuti cal

SerEER ihe KL ey s cap s aoS (9 u5e ALPE Gprevesitp o other
| §6live) de@iEROSI tion may contain other suitable

phar mag%utr Isgl?ableaggn%één\éﬁé to sug1 klfc’s will be readily apparent to one of skil
in the art, taking into consideration the desired indication and the delivery route. The
doses may be repeated daily, weekly, or monthly, for a predetermined length of time
or as prescribed.

For a more clear understanding, and in order to illustrate the invention more
clearly, specific examples thereof are set forth hereinbelow. The following examples
are merely illustrative and are not to be understood as limiting the scope and
underlying principles of the invention in any way. Indeed, various modifications of the

“invention, in addition to those shown and described herein, will become apparent to
those skilled in the art from the examples set forth hereinbelow and the foregoing
description. Such modifications are also intended to fall within the scope of the
appended claims.

Unless otherwise noted, all parts are parts by weight. The terms HNMR and

HPLC designate proton nuclear magnetic resonance and high performance liquid
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solubilizers, emulsifiers, buffers, preservatives,
sweet eners, flavoring agents, suspendi ng agents,

wo bioekesssng agents, coloring agents, viscosityPCT/US2005/020720
regul ators, stabilizers, osno-regulators, or the |iKke.
Exanples of liquid carriers suitable for oral and
parenteral adm nistration include water (particularly
contai ning additives as above, e.g., cellul ose

daﬁﬁot@dgf&&g Féfsﬁéflfv@?' whéﬁw@t@m&%ﬁ&m@td&l gn&f étH)'/I%%@tate

solu I ncl nmonohydri c alcohol s
pemq/te}r@hyd;rﬂaa@dﬁ@%tweé' gn theﬁtwrg?; tfeﬁ teffﬁéphrdeS'gnateS a phenyl
ﬁg atives, or oils (e.g., fractionated coconut oi

a rachis oil). For parenteral admnistration the
carrier may al so be an oily ester such as ethyl ol eate
or isopropyl nyristate. Conpositions of the invention
which are sterile solutions or suspensions are
suitable for intramuscul ar, intraperitoneal or

subcut aneous injection. Sterile solutions may al so be
adm ni stered intravenously. Inventive conpositions
suitable for oral adnministration may be in either
liquid or solid conposition form Alternatively, the
use of sustained delivery devices may be desirable, in
order to avoid the necessity for the patient to take
nmedi cations on a daily basis. "Sustained delivery" is
defined as delaying the rel ease of an active agent,
i.e., a conpound of the invention, until after

pl acenment in a delivery environnent, followed by a
sust ai ned rel ease of the agent at a later tinme. Those
of skill in the art know suitable sustained delivery
devi ces. Exanpl es of suitable sustained delivery

devi ces include, e.g., hydrogels (see, e.g., US Patent
Nos. 5, 266, 325; 4,959, 217; and 5,292,515), an osnptic
punp, such as-described by Al za (US Patent Nos.
4,295,987 and 5, 273, 752) -or Merck (European Patent No.
314, 206), anong ot hers; hydrophobi c nenbranemateri al s,
such as et hyl enenet hacryl ate (EMA) and

et hyl enevi nyl acet ate (EVA)
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bi or esor babl e pol yner systenms (see, e.g.
I nternational Patent Publication No. WO 98/ 44964,

wde@xsiotweand Cel | oneda; US Patent Nos. 5, 756, 12FCHEHOSR2005/020720

a cont ai ner ’ Q%@z mn’pogrnd f or B
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5,854, 388); other bioresorbable inplant devices have
been descri bed as bei ng conposed of, for exanple,
pol yesters, polyanhydrides, or lactic acid/glycolic
acid copolyners (see, e.g., US Patent No. 5,817,343
(Al kernes Inc.)). For use gyaMbCE qSust ai ned delivery
deV|ces the conpounds of The rnvention may be

ratior thy ined-bromohenzoatesnot her aspect, the
|nvent|on prOV|des a pharmaceutical kit for delivery
of a product Sui t abl the kit contgjns pggéegéyg or

desired de route. —Fer—e*arrpl e, he kit is
desi gned {8 i ni stration by i , It may
cont ai Hizl suspen5| on cont ai ni ng azconpound of the
invention fornul ated for aerosol or spray dellvery of

a predeterm ned dose %/ i nhal ation. Suij tab%% dI
cont ai AsSAYon of IainR (TdhMbo $37n¢g mapRl) 19 dlichieg gthane is added

I BREWHES d dd A58 PA)EsoRAIBAOf etiptd-SRmbbenzobitta2Rid g,MBB.3 mmol) in
further contain instructjons Tor nonitoring

cricbloraethgng. el @agongpistire is aipwedia @med]ogopl&temperature

p@ﬁrfréumr Ag hAalYilaga itk watér q%'eﬁt@garﬁc ﬁhaser@e@ﬁé@d wédhed
| ates, caontainers, markers | abel %and

B e Rith S ipd aE1 ose RIRGCP RIS iHAEHO s Aip st residue
f %r pdrmeé\b;nﬁaéh firomatdgfdphg @Sion B/ ¢ aékéms/E’RDAc ax aménq to afford the

& BllegoeRRisR SR cha) 7588y b8b i, Depflen B MR AHG mass
CQB@&&?QﬁéYéee S ';h/MAzS (ME!; BENMVERHO0MBRPBMED-d))SB 1h 28 (t,J

one of ski in the art, taki ng into consideration
de<i.0eHzj hH),c622 (ana‘rled He, 2/H),i6vi& (prs; 3dDe0-8T e, d&s7e%1 Hz, 1H),

P bR e R ek TRy LB el

EXAMPLE 2
Preparation of 3-Bromo-4-cyanobenzoic acid

1) (CH3)3CONO

Br CO,C5Hs5 BF3'0(C2Hs)2 Br CO,H
CuCN, NaCN
e e R
HoN 2) NaOH NC

A solutibn of ethyl 4-amino-3-bromobenzoate (23.5 g, 96.3 mmol) in
methylene chloride at -10°C is treated dropwise with tert-butyl nitrite (14.0 mL, 118.4
mmol), followed by boron trifluoride diethyl etherate (18.4 mL, 146.5 mmol). The
reaction mixture is allowed to come to room temperature, stirred for 4 h, diluted with
ethy! ether and filtered. The filtercake is dried, dispersed in toluene, cooled to 0°C,
treated with a solution of copper (I) cyanide (11.5 g, 129.2 mmol) and sodium
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For a nore clear understanding, and in order to
illustrate the invention nore clearly, specific
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followi ng exanples are nerely illustrative and are not

to be understood as Iimting the scope and underlying

principles of the invention in any way. | ndeed,

vari ous nodifications of the invention, in addition to
Se S o
e{r}l]%e Q%@Q 311}% d1dr?|ﬁ1% Hrgﬁgte %?Iﬁb@é‘%ud or BS%ﬁg‘gm@gﬁé‘J 8o C,

f stirted floe b goioteddovreord terhgeratoresayui mlgtedwtt\rEt@tAomnd v@teh The

RS s Al RO A b b i e

ardsupmttrssweslsmayatalhm froni ethyl etheinibexanesdo BiNRRhe ety Heutes of the

dﬁr‘i %}ﬁg&,rﬁrﬁgtmwﬁh@e&mﬁwagﬁm @ nsco@utfmdof%gaster 8.5
or

per nce 11 qui dchromatogra ective
t gr 33:6 mraplEinakiiF mmamlg\ms@uwmma@tﬁ@t@a&a N) and ethanol,

! ehialyer gbwaad.f.éﬁnﬁé wca'axd ekﬁa&@mﬁﬁw &th&S THeGher

esi gnates a phe grou
Pegpaamsaanemrmneg de aveaMgﬁ@@nﬁ mm@rﬁmam ¢aguo. The resultant

SP«JS 098 ¢ n@/fs NLTBM & ﬁegtrg\-/he)ga’%s % 356 knd fie comd)ogngj as a

dIC oro anelsa opw se to a cold
sbeige isolid, 618 1eg (BO% webimlmmmatiéw@and)mgss maptral anatyses. MS

B Y YRt I

Wstob (Har s osﬁlrze 191)9800 ¢d,0R2E 87 g, pgpar at ed, washed
twice with brine, “dried over l\/gSO4 and concentrated in

vacuo. The resultant residue is purified by flash
chromat ography (Si @2, 8/ 1 hexanes/Et OQAc as eluent) to
afford the title conpound as a white solid, 28.6 g
(88%vyield), identified byEXAMPLES] nmss. spectr al

=2 i_l)’

BrOCOZH 1) SOLCI
NC 2) HyC P*Phy
cl-
H3CO

n-Bul.i

2 H, 6 18 (brs,

A suspension of 3-bromo-4-cyanobenzoic acid (1.65 g, 7.28 mmol) in thionyl
chloride (10 mL) is treated with 3 drops of N,N-dimethylformamide, heated at reflux
temperature for 1 h and concentrated in vacuo. This acid chloride residue is re-
evaporated 3X with toluene to remove any remaining thionyl chloride. A mixture of 3-

~ methyl-4-methoxybenzy! triphenylphosphonium chloride (6.3 g, 14.55 mmol) in

toluene at 0°C is treated dropwise with n-butyllithium (6.1 mL, 2.5 M in hexanes),
allowed to come to room temperature, stirred for 2 h, cooled to 0°C, treated dropwise
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7.65 (dd, J =8.54, 1.98 Hz 1 H), 7.89 (d, J = 1.83
Hz, IH). EXAMPLE 2 Preparation of
W@2®60008531- cvanobenzoic acid 1) (CH3)3CONO A sedTIUSZINS/020720
of ethyl 4-am no-3-bronobenzoate (23.5 g, 96.3 nmol)
in methylene chloride at -100C is treated dropw se
wth tert-butyl nitrite (14.0 nL, 118.4 mol),
foll owed by boron trifluoride diethyl etherate (18.4
rT17(/1th ys%hﬁlom{h\e L oBt%ﬁH%B 'a% c'ﬁ\dﬁﬁ?rr?to'léﬂé,l %BW@G t& Bome to
to roomtenperature, stirred for 4 h, diluted
\M qu tenparatuteh stireghigr 2 guanshed wite waier ead sancentrated in vacuo.
dﬁ'hﬁ%suﬂbﬁﬁ@&ﬁ@@ns'cﬁsp@@e%ﬁ‘?c t&@érﬁﬂﬂét@% %giedt\ﬁlﬁﬁplggo (754,

a (0] on an
R Emmnt 266 KDy AR Sn 15 anraol@ § sl SiSRA A5 Guiar 48, and
5 SF’I'téréﬁ dad fl@g i§ Qliutd9 with BtOAYNIREY E@qu@%ﬁy vﬁfh' Wét@ndand brine,

cooled to roomterrperature and di |l uted

EetREovaiMaRReand evABogiegaidenehns Ehis éesidusds abdlied tzyrﬂaéb

O¥Ront¥eoefrp N8I, PAGRKKE AL AE O AR a‘é%t) tEtéﬁofdelﬁé' ki@ Bdmpound as
residue 1s cryst aI l'ized from et hléN et’her/ hexanes to

gPvellawgoligs Ay 9 E9fwyielg) idandfied by INME¥LMasagPastal analyses.

PMSHAL G OPE: it Rage g Y DRISH0 22} K08 B2 fp 2

10 s0l18t(d,oh= 8fS4NROHH) 308 {d, J =21.58 N, Hill 7e85Hddol = 854 2.14dz, 1H),

o8 rhe RObT] 52 B Baar TS s ESHY Gt ol Das vz, 1m0,

over MgSO4 and concentrated in vacuo. The resultant

residue is crystallized fromethyl ether/hexanes to

afford the title conpound as a beige solid, 6.81 g

(90% vyi el d), |dent|f|edlnexﬂMFLgud nmass spectra
M— VR 0

anal ses
15 i

20

A mixture of 2-bromo-4-[(4-methoxy-3-méthylphenyl)(oxo)acetyl]benzonitrile
(200 mg, 0.56 mmol) and 3-(tributylstannyl)pyridine (268 mg, 0.73 mmol) in1,2-
diethoxyethane is treated with dichlorobis(tri-o-tolylphosphine)palladium(il) (39.6 mg,

0.05 mmol), heated at 145° C, stirred for 30 min. and filtered to remove the catalyst.
25  The filtrate is evaporated to dryness. The resultant residue is purified by flash
chromatography (SiO,, 2/1 hexanes/EtOAc as eluent) and crystallization from ethyl
ether/hexanes to afford the title compound as a yellow solid, 181 mg (91% yield),
identified by HNMR and mass spectral analyses. MS m/e 357 (M+H)"; '"H NMR (400

MHz, DMSO-dg) 6 2.21 (s, 3H), 3.93 (s, 3H), 7.18 (d, J = 8.69 Hz, 1H), 7.61 (m, 1H),
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Preparation of
2- Brono- 4-f (4- net hoxy- 3- et hyl phenyl ) (oxo) acetyl | benzo

WO 2a0600%53- BuLi A suspensi on of 3-brono-4- cyanpdBEnEm0§020720

10

15

20

25

acid ( 1.65 g, 7.28 mmol) in thionyl chloride (10 niL)

is treated with 3 drops of N, N-di net hyl f or mam de,

heated at reflux tenperature for 1 h and concentrated

in vacuo. This acid chloride residue is reevaporated

3 h,L t e I nyl_

3% 8% (7 L 4Py a4 REDYE 19@%%?%30@{9% ¥l 7.76,1.67 Hz,
t nHpHBHY (mhbs P&z 2HH. Z‘ﬁ(ddé (86083Hg,1|‘h)48 55 (mnﬂ)l-l),_ 8.8b (d, 1.68
tg’zu?ﬁf at QC is treated dropwise with n-butyllithium

( , 2.5 Min hexanes), allowed to cone to room
tenperature, stirred for 2 h, cooled to QCltreated -
dropwi sewith a solution of the above-obtained acid
chloride in toluene, allowed to cone to room

tenperature, stirred for 2EXAMBLESched with water and

W%%I_-%ﬁ@ﬁ %ﬁ 41!Q-am Q~(4m@th6§§ erﬁ&ﬂgld‘h%ﬁ&gl’iembﬁgl-5-oxo-4,5-

and water :
(1 ‘ azelt4ryii 3-ylbenzanitrile13 8 ol ) ,

vi gor ously stlrred at 450 C for 18 h and filtered. The
filtrate is diluted with Et OAc, washed sequential ]y
with water and brine, dried over MgSO4 and evap ted,
to dryness. This reS|d|33|s purified by flash >‘—
chr grat ogr aphy (Si Q2 1. a¢exanes/ Et Ohe el uent y

to

af(f or as a_yel | ow|sol ild o

(® -HNMR and miiss CHs
ana m e B57 (I\/Hr|—|)H2N NHCNWVR (400

6) 3.93 (s, 3dco,7- 15 (d, N

d, J =1.38 Hz, IH), 7.85 (dd, § 8. 54, OCHj
214Hz IH), 8.03 (dd, J =8.08, 1.52 Hz 1 H), 8.18

(d, J =8.08 Hz, IH, 8.30 (d, J 1.38 Hz, IH. EXAMPLE

4 Preparation of

4-r(4- l)ﬂahb(m;ry oBa@trathphehwitameagioxgadetyl)-2ipdiidind-

yIy %ﬂ%c?nrl]tn e (|1 g(? mg, 0.45 mmol) and 1-methylguanidine hydrochloride (222 mg,
2.02 mmo!) in dioxane and ethyl alcohol is treated with Na,CO3 (214 mg, 2.02 mmol)
in water, stirred at 85° C for 3 h and concentrated in vacuo. The resultant residue is
partitioned between chloroform and water. The phases ére separated and the
organic phase is dried over MgSO, ',a'nd concentrated in vacuo.. This residue is
purified by flash chromatography (SiO,, 15/1 EtOAc/methanol as eluent) and
crystallization from CHCly/hexanes to give the title compound as a white solid, 138

mg (75% yield), identified by HNMR and mass spectral analyses. MS m/e 412
(M+H)"; "H NMR (400 MHz, DMSO-dg)  2.09 (s, 3H), 2.98 (s, 3H), 3.74 (s, 3H), 6.74
(brs, 2H), 6.86 (d, J = 8.69 Hz, 1H), 7.22 (s, 1H), 7.26 (d, J = 8.54 Hz, 1H), 7.58 (m,
1H), 7.69 (s, 1H), 7.70 (s, 1H), 7.9-8.0 (m, 2H), 8.7 (m, 2H).
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A m xture of
2-brono- 4-[ (4- net hoxy- 3- et hyl phenyl ) (oxo) acetyl ] benzo

woedosiobwsy 200 ng, 0.56 mmol ) and PCT/US2005/020720

3-(tributylstannyl)pyridine (268 ng, 0.73 mmol) inl
, 2- diethoxyethane is treated wth

di chl orobi s(tri-o-tolyl phosphine)pal |l adium(M (39.6
ng, 0.05 nmol), heated at 1450C, stirred for 30 mn.
and filtered to renove tgyampiesyssis The filtrate is
evaporat ed to dryness m rest,l due is

hexanes/ Et CAc as eluent) andcr yst aI lization from
ethyl ether/hexanes to afford the title compoung as a R
yel low solid, 181 ng (91%yield), identified by H /3

and mass spectraf anal yses (@u)§57 (MrH) +; 1H
(400 MHz G &S, , 3.93 s, 3
(R N 7 ‘i% H) 7.8% (d Re
1H 1 84(dd,01858.5<4 1—-9-9—Hz—1—-H) Ex X
77650 1,812 Rq,sstz j
(d, ¥¥8.08 He, szgmn 8.85 (d T _
1H) . REXAMPLE 5 Preparatl on of 4 A
4-f 2- ani no- 4- (4- met hoxy- 3- met hyl phenyl ) -1 Rs
- net hyl - S- oxo”. Sdi hvdr o-
1H I M ggizg bs<kniblly tRe Rik Prateduies ieseribel tin Ekemplesidxdndrse
4bqrewahcé\temswfr@p'%%mepﬂ?8mnf'ﬁeoqm RAEEYRP. BEYYStanyLRyridine
yérh%?ﬁﬁidlﬁé llnlefcﬁlmé&@@ agﬁi déﬁllrédﬁglﬁﬁmdlu)e riagent, the compounds shown
1- net uani di n roc 2. 02 Mo
okl | pktengt anq dengiec Hug a0 'ﬁ%ﬁﬁpﬁﬁ%@a"@%
my, 2.02 nmol) in water, stirred at 85 C for .3 h and
concentrated in vacuo. The tesultant residue is
partitioned between chl or of €dnd water. The phases
are separated and the organic phase is dried over
MySO4 and concentrated in o.. This residue is
purified by flash chrormtogrza hy (ghée, 15/1
Et OAc/ net hanol as el uent) andpzv—yslt allization from
CHCI s/ hexanes to give the tith c ound as a white
solid, 138 r/g o)
R4
/A
Ex.
No R, R4 Rs Re Ry X Y mp °C
6 CH3 3-CH3 4'OCH3 H 4'CH3 CH CH s
7 CH, 3-CFs3 4-OCH, H H CH CH —
8 CoHs 3-CH,3 4-OCH, H H CH CH —
9 CH, 3-CH, 4-OCH, H H CH N -
10 CH; 3-CH,3 4-OH H H CH CH  —
11 CH, 3-CF, . 4-OCH,3 H H CH N —
12 CH, 3-CH;3 4-OCH, H H N CH 126
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ng (75%yield), identified by HNMR and nmass spectral
anal yses. M5 me 412 (MrH) +; 1H NVR (400 MHz, DMSO- d6)

wal 260665, 3H), 2.98 (s, 3H), 3.74 (s, 3H), 6PTHUSINT)20720

2H), 6.86 (d, J = 8.69 Hz, 1H), 7.22 (s, 1H), 7.26 (d,
J =8.54 H, 1H, 7.58 (m 1H), 7.69 (S, 1H), 7.70 (s,
1H, 7.9-8.0 (m 2H), 8.7 (m 2H).EXAMPLES 6-33
Preparation of Am no-5,5-di phenyli m dazol one
Derivatives Using essenti ?éﬂ:ﬁél"d%%t.%a”e procedur es
described in Exanples 4 a nabove and
enpl oyi ng the appropriate di one substrate,
tributyl stannyl -pyridine orpyspyri m ¢gg.ne internediate
and desired guani di ne reagent,\t he /Co3npounds shown on
Table | are obtained and identi/f by HNVR and mass
Ex. RR5 Re RXY np

spectral anal yses, No

C6 CH3 3-CH3 4-

4-OCH 3 HH CH CH - Rfg CHCH- 9

CH3 3-CH 3 4- 4-OH H H CH

CH - 11 CH3 3-CF3 4- CCH 3-CH3

4-0CH 3 HH N CH 126Tabl . . R3 RR5 Re R

XY nmp C13 CH3 3-CH3 4- 3H|—k 117-1 20

Ry 6 Rs

Ex.
No R; R4 Rs R Ry X Y mp °C
13 CH; 3-CH; 4-OCH, H H CH CH 117-120
14 CH; 3-OCHj, ~ 4-OCH;, H H CH CH 108-111
15 CH; 3-cyclopentyl . 4-OCH; H H CH CH 105-110
16 CH; 3-0OC;3H; 4-OCH;, H H CH CH 103-106
17 CH; 3-0OC,Hq 4-OCHj, H H CH CH 97-100
18 CH; 3-OCH(CH3)2 4-OCH;, H H CH CH 106-109
19 CH,; 3-Ocyclopentyl ©=  4-OCHs H H CH CH 117-120
20 CH; 3-CN 4-OCH, H H CH CH 140-143
21 CH; 3-F 4-OCH, H H CH CH 111-114
22 CH; . 3-Cl 4-OCH, H H CH CH 112-116
23 CH, ©  3-OCH;, 4-OCH; = 5-OCHj; H CH 'CH 104-107
24 CH; 3-0C;Hs 4-OCH, H H CH CH 125
25 CH;, 3-0OCF;3 H H H CH CH 198
26 CH,3 3-CF; 4-0OCF, H H CH CH 98
27 CH; 3-0OC,Hs 4-0OC;Hs H 4-F CH CH 99-100
28 CH, ‘ 3-Cl 4-OCF, H 4-F CH | CH 99-102
29 CH; 3-OC;H;s 3-OC;Hs H H CH CH 95-99
30 CH; 3-0-CH,-0-4 H H CH CH 104-106
31 CH; 3-CH,-CH,-0-4 H H CH CH 122-126
32 CH, 3-0-CH;-CH,-0-4- H H CH CH 157-160
33 H H 4-OCF, H 4-F N CH -
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14 CH3 3-OCH 3 4-OCH 3 H H CH CH 108-1 11 15 CH3
3-cycl opentyl 4-OCH 3 H H CH CH 105-1 10 16 CH3 3-OC
W@BL0640%@EH 3 H H CH CH 103-1 06 17 CH3 3- OCAHOPEOCIH08020720
HHCHCHO97-1 00 18 CH3 3-OCH(CH 3)2 4-OCH 3 H H CH
CH 106-1 09 19 CH3 3-COcycl opentyl 4-OCH 3 H H CH CH
117-1 20 20 CH3 3-CN 4-OCH 3 H H CH CH 140-143 2 1 CH3
3-F 4-OCH 3 HH CH CH 111-1 14 22 CH3 3-C 4-OCH 3 H H
CH CH 112-1 16 23 CH3 - 3ERAMPLES4CH 3 5-OCH 3 H CH
5

CHlO4 107 24CH33(I:2H571_(I]:|3 HHCHCH152

paration of oramethyl-3 \phenyl}-5-
C?ggﬂ%ro%ﬁetzﬁ%gg %g,ﬁd %mmmﬁaﬂos@ 99-1 00
2 - 3- OC2H5

3-02H5 HHCHCH95-99 30 CH3 3-O-CH 2-0-4 HH CH CH
104-1 06 3 @NCH3 3-CH2-CH'r O-4 H H CH CH 1B2N1 26 C37,

CH3 3-0-CH 2- = -HHCHCH15716033H/-|¢f3F3
N,

A solution of 2-amino-5-[4—ﬂuoro-3-(pyrimidin-5-y|)pheny|]-5_-[4—
(trifluoromethoxy)phenyl]-3,5-dihydro-4H-imidazoI-4-one (0.398 g, 0.92 mmol) in
dimethylformamide is treated with KOH (0.057¢, 1.01 mmol), cooled to —45 °C, and
bubbled with chlorodifluoromethane (1.40 g, 17.6 mmol). The reactibn vessel is

sealed and heated at 70 °C for 18 h. The reaction is cooled to room temperature,
quenched by careful addition to water, extracted with ethyl acetate diluted with brine
and extracted again with ethyl acetate. The combined extracts are washed with
brine, dried over sodium sulfate and concentrated. The resultant residue is purified
twice by flash chromatography (silica, 95:5:0.5 to 90:10:0.5 methylene
chioride/methanol/concentrated ammonium hydroxide and 100:0 to 98:2 methylene
chloride/methanol as eluents) to afford the titje compound as a white solid, 0.064 g
(14% vyield), mp 82—-94 °C, identified by HNMR, infrared and mass spectral analyses.
'H NMR (500 MHz, CDCl3) 5 9.21 (s, 1H), 8.89 (s, 2H), 7.64-7.60 (m, 2H), 7.54 (d, J
= 8.8 Hz, 2H), 7.23-7.18 (m, 3H), 6.95 (t, J = 68 Hz, 1H), 4.92 (br s, 2H); IR (ATR)
3497, 3309, 3149, 1761, 1678, 1497, 1449, 1416, 1252, 1212, 1162 cm™; ESI MS
m/z 482 [Cy1H13FsNsO, + H';

-27-



A sol ution of
2-am no-5-[4-fluoro-3-(pyrimdin-5-yl)phenyl]-5-[4-

W@ 20obHbassx omret hoxy) phenyl ] - 3, 5- di hydr o- 4H i m de@DiUsS2008020720
e (0.398 g, 0.92 mol) in dinmethylformam de is treated
with KOH (0.057g, 1.01 mmol ), cooled to -45 0C, and
bubbl ed with chl orodi fl uoronethane (1.40 g, 17.6
nmol ). The reaction vessel is sealed and heated at 70
OC for 18 h. The reactiong@m_ﬂ_gg to room
t enper at ur e, quenched by dition to water,
eRteparaboh of 1-4d-b -aiedbylphenyi)i2? tidin-4yiphenghethane-

eié i'Ct ed again vvlth et hyl acetate. The conbi ned

e are washed with brine, dried over sodi um

sul fate and concentrated. The resultant residue is

purified tw ce by (f_;,h sh chromat ography (silica,

95:5:0.5 to 90: 10; dmghyl ene OCH3
chl ori de/ ma&hanol cent e B(a fu hydrOX| d%

1gp:0 to 98 ne ghlo |de/nekhanul as_el ugn

itle conpo as a whr¥e sy

3 T g
d), i 82-94 OC_C)Q"EF‘FTed by anraped
s spectral anal yses NVR (500 3) d

921(3 1H), 8.89 (s, 2H), 7.64-7.60 (m 2H), 7.54

5 8 . J & f%ﬁOﬁ%B&%%%roﬂo%l)%%(ﬁ@é@% Rge:}%gl,)étha:ne-1 2

39!'@9? (2.289, 0.75 W80l ingifoxane istreater sequentally withid-o o-olgosphine
C{871m S s MR AR LEUSERDPAR, 0,05 ek Y5HEn3S-boroni

1am(m mxyi 25 mschyangHaP, isfired at3198y £ifai 4 bacaplgshierrpome
ratglreza F‘eicSA 'Ig'@l fhﬂét@% é?faporgted in vafuo TheI resultant residue is

r ono- t hox ) et hane-
1pqnfled|b<yrf@slo gh@magogr@phwsmmkﬂa)gal fheaamﬁséﬁf@A /{ e glueat), to

SS@#@ hd ﬁ’t,el ébn’{BJuh? 395 )%116\9 |s¥llio° ?01548*@' (BS%(;#J d)’T%eanéldBEy HNMR

| adi'um acet
pgnd maﬁesﬂsdﬂefmlxsea(:w'@lﬁﬁm*ﬁj 338, PZBIMWOP MHZ GQQIa) 6228
Std BLEY oBls 18 604 & 18) P (5657 BE (hO4 7.88 (m, 1H) 8.08 (m, 1H)

8.30 (m, 1H) 8.75 (m, 2H).

EXAMPLE 36

Using essentially the same procedure described in Example 5 hereinabove,
and employing 1-(4-methoxy-3-methylphenyl)-2-(3-pyridin-4-ylphenyl)ethane-1,2-



tenperature and filtered. The filtrate is evaporated
in vacuo. The resultant residue is purified by flash
wa@ benesssxyr aphy on silica gel (hexanes/ Et OAc 3PJT/HS2005/020720

eluent), to afford the title conpound as a yell ow

solid, 0.145 g (58%yield), identified by HNVMR and

mass spectral anal yses. Msme (M-H)+ 332; 1H NWVR (400
MHZ, CDCI3) d 2.28 (s, 3H) 3.95 (s, 3H) 6.94 (d, 1H)
7d|§§e %mj 13fﬁathglg§£ncflﬂé h?d?%chTor%% a(s%aclé‘ﬁts 8no8nd %m%‘ﬁnd is

ration

zobiﬁinﬁé%ﬂ(mh'm%%)&/ 0 (% YR IGTY (1] S5 Tl by HaR and

[ d

oels foechePSENERL. it NG5, Y0 AReund: RS 3R.05 ¢

halfl)eB oams)\ae{) 3afsd(sedhh) ®§0 (g, 2H) 6.82 (d, 1H 720 (m 1H)725 (m, 1H)

3 -yl phenyl ) e

%ﬁ%ﬂg%@ﬂ@hﬂ%g W/ gurga{h]I rc')chl ori de

as reactants, the title conpound is obta| ned as a

white solid, 0.15 g (90%yield), np 1750C, identified

by HNMR and nass spectral analyses. Ms nfe (M+ 387;

1H NMR (400 MHZ, DVBO-d 6EXAMPLE3T s, 3H) 3.00 (s, 3H)

7"-%-‘ ” Vn{ldm ﬂ\i%th%ﬁ-?(Fm I%I) H)

‘2 : < ation of .
2- Amno 3- rrethyl 5- (3-pyrimdin-2-yl phenyl)-5-r4-
(trifluoromethoxy)phenyl | -3.5-di hvdro-4Hi m dazol - 4- on

e Using essentially the same procedure describ&&\in CHs
Exanple 36 her ei nabove and enpl oyi ng

1- exyL9CR- [ 4- (trif)
yf]eth @ nmet h Iguanl i ne |
al_r e he prlg” compalildifls o gifed

Fdendli fied byHNVRHHE masS spe
me %28 (MH)+ 1H

Using essentially the same procedure described in Exémple 36 hereinabove and
employing 1-(3-pyrimidin-2-ylphenyl)-2-[4-(trifluoromethoxy)phenyl]ethane-1,2-dione
and methylguanidine hydrochloride as reactants, the title compound is obtained as a
white solid, identified by HNMR and mass spectral analyses. MS m/e 428 (M+H)"; H
NMR (400 MHz, DMSO-dg) 6 3.01 (s, 1H), 6.79 (brs, 2H), 7.33-7.49 (m, 2H), 7.58-
7.66 (m, 3H), 8.27 (m, 2H), 7.59 (d, J=7.77 Hz, 1H), 7.98 (d, J = 7.47 Hz, 1H), 8.26
(s, 1H), 8.61 (t, J = 1.67 Hz, 1H), 8.90 (d, J = 4.88 Hz, 2H).
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NVR (400 Mz, DMBO-d6) d 3.01 (s, 1H), 6.79 (brs, 2H 1
7.33-7.49 (m 2H), 7.58- 7.66 (m 3H), 8.27 (m 2H),

wQ289/00153J = 7.77 Hz, 1H), 7.98 (d, J = 7.47 par/usidp35/020720

8.26 (s, 1H), 8.61 (t, J = 1.67 Hz, 1H), 8.90 (d, J =
4.88 Hz, 2H).EXAMPLE 38 Preparation of

(5R) - 2- Am no- 5- (4- net hoxy- 3- net hyl phenyl ) - 3- et hyl - 5- (
3- pyrimdin-5-yl phenvD 3. 5-di hydr o- 4H i m dazol - 4- one

(A) and
(59)-2- Ari no- 5 (4. ret o y%#'?"e'f#r'zyl’%h ny1) -3 methyl -5 ¢

t hque on a Chl ral cel
A V' 3u§h F@MFﬂh\ 5@0@-4 &J hase 50% | PA/ DEA i n
7200/ DEA with a flow rate of 10m _Imn. The R-isoner,
title conpoypd A g, obtained, af ter cryst al,Ni zat|@,q
from chl orofo he’xaﬁe as a V\,hl te solid, 98%
[ derﬂ,t i fi ed by /HNMR and mass spectr anal yses/

3%8‘ 1M _NMR.£ 400 MHz, DMBOAI6)
97 >

3H), 6.63 {brs
CEl:H),ChI?/BJZ
Hz, =& 7.54, 0.84 Hz, 1H),™7.
1H), 8.99 (s OH). 9.180€H; 1H). [a]D 25 = +40¢A3 (c = OCHs
1% in CH3OH) The S-isoner, title conmpound B, is
obtai ned, after crystallization from chl oroforn hexane
as a white solid, 95%ee; identified by HNW¥BNand n@M—é
spectral anal yses. M5 me 388 (MrH) +; 1H NVR (MOQ,
DVSO-CJ6) d 2.07 (s, 3H), 2.97 (s, .)
6.63 (brs, 2H), 6.85 (d, J = 8.39¢%
1H) 1 7.25 (dd, J = 7.88, 1.01 , iH
7.55 Hz, 1H), 7.52 (d, J = 7.89 Hz,

Racemic 2-amino-5-(4-methoxy-3-methylphe’nyl)-3-methyl-5-(3-pyrimidin;5-
ylphenyl)-3,5-dihydro-4H-imidazol-4-one is resolved using chiral HPLC technique on
a Chiraicel AD, 2x25 cm and using as mobile phase 50% IPA/DEA in 7200/DEA with
a flow rate of 10mL/min. The R-isomer, title compound A, is obtained, after
crystallization from chloroform/hexane as a white solid, 98% ee; identified by HNMR
and mass spectral analyses. MS m/e 388 (M+H)"; '"H NMR (400 MHz, DMSO-dg) &
2.07 (s, 3H), 2.97 (s, 3H), 3.72 (s, 3H), 6.63 (brs, 2H), 6.85 (d, J = 8.39 Hz, 1H), 7.21
(s, 1H), 7.25 (dd, J = 7.88, 1.01, 1H), 7.46 (t, J = 7.55 Hz, 1H), 752(d J=7.89 Hz,
1H), 7.63 (dd, J = 7.54, 0.84 Hz, 1H), 7.75 (s, 1H), 8.99 (s, 2H) 9.18 (s, 1H).

[a]o®= +40.2 (c = 1% in CH3;0H)

The S-isomer, title compound B, is obtained, after crystallization from

chloroform/hexane as a white solid, 95% ee; identified by HNMR and mass spectral
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7.54, 0.84 Hz, 1H), 7.75 (s, 1H), 8.99 (s, 2H), 9.18
(s, 1H. WD 25 = -79.6 (¢ = 0.67% in CH3COH) Absolute

wa@ eovbiogassat i on for each of title conpound A anBCBUS®05/020720

determ ned by x-ray crystall ography. EXAMPLE 39
Preparation of

2- Am no- 5- ( 3- brono- 4- f | uor ophenyl ) -5-r3-fl uor o- 4-
trifluoromethoxy p henyl]

1 3 S o B ALY RO o, DO 28 3t 27 o

- haxy)3.7p e ) |e6htne 2H), 285l {d ue §.89 BAHY), 7.2145, THIPY 25 (dd, J =

a -Neth uani. dj n r Lar de, (Q. .7 NG _
ey 108 Qi R L7 ST ¢ e etin? 83 e, -

t guae DaaUHe, TH) 7F51(6,MH), 8.024, @H) .18 (sa1dpl ut i on of

sodigm carbonat e (0. , 6.53 mmol) in water (5 nL),
hé%Ped Zgﬁgg'%ﬁé’wggi’zq'% ng for 45 nin., cooled to

room t epREILES cbnfiguratich P BEENBftidé etmpdundak dAd BliBdetermined by
resul tant residue is partitioned between nethyl ene

c ey FRERUAraRmY- er . The organi ¢ phase is separat ed,
washed with sequentially with water and brine, dried

over sodium sul fate and concentrated in vacuo. This
residue is purified by flash chromatography (silica,

envl)-5-[3-flgoro-4

ot t-ssotved e e Ot v e y| ene
C lfdrighui ethox nyl}i3amb Aiedibpdroimidazobd&omet r at ed
to afford the titl-e product as an off-white solid,
0.30g (45%yield), identified by HNVR and nmass
spectral anal yses. F1IH NMR (500 MHz, CD3QD) d 7./ (dd, cp,
J =6.6, 2.2 Hz,- 1), GBcA3-7.37 (m 2H), 7.33 (dé_;\' =
11.5, 2.1 1H) 30 (m 1NMW /HZL18 (t, J = 8.N Hz

1) SHLCH 3¢ 468H,

, 3.11

Na,COj3

A mixture of 1-(3—bromo-4-f|uorophenyl)-2-[3-ﬂuoro-4-(friﬂuoromethoxy)-
phenyllethane-1,2-dione (0.594 g, 1.45 mmol)'and 1-methylguanidine hydrochloride
(0.716 g, 6.53 mmol) in dioxane and ethanol is stirred at room temperature for 5 min.,
treated with a solution of sodium carbonate (0.692 g, 6.53 'mmol) in water (5 mL),
heated at 85° C with stirring for 45 min., cooled to room temperature, and
concentrated in vacuo. The resultant residue is partitioned between methylene
chloride and water. The organic phase is separated, washed with sequentially with |
water and brine, dried over sodium sulfate and concentrated in vacuo. This residue
is purified by flash chromatography (silica, 95:5:0.5 methylene
chloride/methanol/concentrated ammonium hydroxideas eluent) to afford a viscous
oil. This oil is dissolved in a minimal amount of methylene chioride, treated with
hexanes and then concentrated to afford the title product as an off-white solid, 0.30g
(45% yield), identified by HNMR and mass spectral analyses. 'H NMR (500 MHz,
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[C17H1 1Br F5N30O H] +. EXAMPLE 40 Preparation of

2- Am no-5- (4-fluoro-3-pyrimdin-5-yl phenvp-5-r3-fluoro
WO 20606/009653 PCT/US2005/020720

(trifluoromet hoxy)phenyl 1-3-net hyl - 3. 5-di hydro-i m dazo

| -4-one A mixture of ethylene glycol dinethyl ether,

tris(di benzylideneacetone)- dipalladiunmO (0.015 g,

16.5 mmol ) and tri phenyl phosphine (0.008 g, 32.0 nmol)

[ s [ rQat h, -
S RRb) s J%Fdéﬂrroe%zt 244024 hégﬁzg? chI 5%, 933 Y= 115, 2.1
5-Hz31H), Fo300(r-1()r 7.18 1o/ e8ed HoxH))phiéhys, |3H3- BB MG Im/3484d

[ one (0.1 54 g, 0.33 mmol),

T%VP ?ﬁ%$ﬁé bgﬁ;nlc acid (0.046 g, 0.37 nmol), sodium
carbonate (0.105 g, 0.99 mol) and water, heated at
reflux tenperature for 1.25 h, cooled to room
tenperature and concentrated in vacuo. The resultant

residue is purified by fl| &AMPEBAAt ogr aphy (silica,
95’r§%9raﬁoﬁ %tfl EyArﬁﬁl% 5-!;4-{‘?{5&%% ?E |nﬁtﬂﬁ|d ﬁgﬂgﬂ!?-‘sgﬁﬁﬂloroA-

chl orlde/ hexanes and concentrat ed to afford the title
conpound as an off-white solid, 0.045 g (29%yield),

np 102-H2N0 CChldentified by HNVR and nmass spefdkal CHs
anal yses NNI\/R (500 MHz, CDSO) d 9.15 (s, 1H) Y, N95
(s, . 62%7.56 (m 2H) .@927 27

3N 12

(s, 1732, 1

o, | 11

2 Km 0- 5-r4-f I Uor DCF(5-fl uoropyri di n-3-v. OCF4
phenyl | -5-r3-fl uor o- 4- :

|(t L,I gln or['&o)&rt[rqe tﬁt%ﬁ?té}@{m‘ee 8Xllcdl'd?’rﬁgtﬁgllrgfhér?’trig('d?del?\\ﬁwd%hjaggeg%?-

2-dapalladium(@) 30 Jon & gp161s Lumotrand hegheanyiphegmridd (9d008-g}32.0 pmol)
under nitrogen is stirred for 5 min, treated with 2-amino-5-(3-bromo-4-fluorophenyl)-
5-[3-fluoro-4-(trifluoromethoxy)phenyl]-3-methyl-3,5-dihydroimidazol-4-one (0.154 g,
0.33 mmol), 5-pyrimidine boronic acid (0.046 g, 0.37 mmol), sodium carbonate
(0.105 g, 0.99 mmol) and water, heated at reflux temperature for 1.25 h, cooled to
room temperature and concentrated in vacuo. The resultant residue is purified by
flash chromaiography (silica, 95:5:0.5 methylene chloride/methanol/concentrated
ammonium hydroxide as eluent) to afford a viscous oil. This oil is suspended in a
mixture of methylene chloride/hexanes and concentrated to afford the title compound
as an off-white solid, 0.045 g (29% yield), mp 102-110° C, identified by HNMR and
mass spectral analyses. 'H NMR (500 MHz, CD3;0D) & 9.15 (s, 1H), 8.95 (s, 2H),
7.62-7.56 (m, 2H), 7.39-7.27 (m, 4H), 3.12 (s, 3H); IR 3353, 3061, 2956, 1732,
1668, 1498, 1470, 1416, 1251, 1216, 1170 cm™; ESI MS m/z 464 [CH,4FsN50, +
H]"; HPLC (Method 2) 95.0% (AUC) tr = 13.78 min.
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(trifluoromethoxy)phenyl]-3-nethyl -3, 5-di hydroi m dazol
-4-one (0.17 g, 0.366 nmol),
wh2dobawssy/ri di n-3-yl -tri (n-butyl)stannate (0. 28Q1/7$2005/020720
0.55 mmol ) and bi s(tri phenyl phosphi no) pal | adi un{!I1)
chloride (0.013 g, 0.018 nmol) in dinethyl formam de
i s degassed, heated at 1500C for 1 h, cooled to room
tenperature and diluted with ethyl acetate and 2%
aqueous lithium chloride. ghpgvPrgani c phase is
sear at ed washed Wi t hZ%W's_Tl t.hi um i:hl ori de,

[3-fluoro-4-

y ' . met h)‘/'l_ene
chl ori de/ met hanol /concentrat ed amoni um hydr oxi de as
el uent )H8if f or dg;t he titl e conpound as a white sBiNd, CHj
0.130 g (’%ield), nmp 91-97C, identified by HN

mass spe I al anal yses. 1H NMR((80 MHz N (D) 8 /55

(m 1H), 8549 = 3. =k 1H) 7. 83 J = 9oVs
Har- 18 5\ m F , . -

3352, 69, 2599/ 2502, &

121 817, 794, 703 cm 1;

48TEXAVPLES 42° 3cepar at i on of OCF4

2- Am no- 5, 5-di phenyl i m dazol one Deri vati ves USI ng
essentially the sane grocedu descrlbed ﬁ rei nabove

for exdnprdyesh2eminoro{3- Rt PREY RS i at e

2 @bt rettHoxy phemmpdLaiity)-3 5= c(.ﬁyda@mciaublemn@ (/47 g, 0.366 mmol),
i m dazol one_substrate and%r%% di nyl

r SRRy i YiH iR é“mP \?68 e obt ai ned

aIbi%(ﬂnaﬁéﬁylpfnoesmhu)pbimne(n;icmam (srlnatgr 81018 MmarhyI3 #5diméthyl

ol st ST K i i i and
diluted with ethyl acetate and 2% aqueous lithium chloride. The organic phase is
separated, washed with 2% aqueous lithium chloride, dried over sodium sulfate and
concentrated in vacuo. Purification of the resultant residue by flash chromatography
(silica, 97:3:0.25 methylene chloride/methanol/concentrated ammonium hydroxide as
eluent) affords the title compound as a white solid, 0.130 g (74% yield), mp 91-97°C;
identified by HNMR and mass spectral analyses. 'H NMR (300 MHz, CD;0D) 8.55
(m, 1H), 8.49 (d, J = 3.0 Hz, 1H), 7.83 (d, J = 9.6 Hz, 1H), 7.60-7.21 (m, 6H), 3.13 (s,
3H); IR (ATR) 3352, 3070, 1732, 1669, 1598, 2502, 1479, 1421, 1252, 1217, 1171,
883, 817, 794, 703 cm™; ESI MS m/z 481 '
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46 H 4-OCF 3 4-F HH C O 241-243 47 H 4-OCF 3 4-F HH

CF 2 16-218 48 H4-OCF 3 2-F HH N 130-1 35 49 H
we20060P09%531-CI H H N 124-1 29 50 H 4-OCF 3 4- F PCTHAUSH05/020720

134Table 11, cont.d ExX.No RR5 R7T RO RB Xm C5 1 H

4-0CF3 HHH G OCH3 212 52 H 4-OCF3 H OCH3 H CH 96 53

H 4-OCF3 3-F HH N 226 54 3-CH3 4-0OCH3 4-F HH N 116

55 3-CH3 4-0OCH3 4-F F H CH 113 56 3-CF3 4-0OCH3 4-F HH

N 115 57 3-CF3 4- OCH3 4- LE 5 58 3-CF3 4- OCH3
4-F F H CH 118 59 3-CH3 CH 125 60 H
4-FeEbiratioR ofi2HAIBiN®-5,5iheRiyH : :

4OCH34FFHCH63H4OCH34FHHN64H4OCF3H
H6-0CH3 CH 65 H4-OCF3 HH 6-F CH 66 H4-0OCF3 HF H
CH H2N CH3

W is B(OH)z, Sn(n Bu)3 or Sn(CH3)3 Rs -

Using essentially the same procedures described hereinabove for examples
40 and 41 and employing the appropriate 2-amino-5-(3-bromophenyl)-5-(substituted-
phenyl)imidazolone substrate and pyridinyl or pyrimidinyl reagent, the compounds
shown on Table |l were obtained and identified by HNMR and mass spectral

analyses.

Ex.No R, X mp °C
42 3-F 4-OCF, 4-F H H c-cl 201-203
43 3-F 4-OCF, 4-F F H CH 75-80
44 3-0OC;Hs 4-OC,H; H H H N 100-105
46 H - 4-OCF, 4-F H H C-Ci 241-243
47 H 4-OCF, 4-F H H C-F 216-218
48 H - 4-OCF, 2-F H H N 130-135
49 H 4-OCF, 4-Cl H H N 124-129
50 H 4-0OCF; 4-F H H CH 134
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H HC OCH3 68 3-0C2H5 4- OC2H5 H
4-OC2H5 H H 6-F CH 70 3- OC2H5
H 4-OCF3 4-F H H G OCH3 FCI/HS2005/020720
4-OCF3 4-F H 6-F CH 74 H
4-OCH3 H OCH3 H CHTable 11.
cont.d 77 H 4-OCF3 4-F HH N 78 3-F 4-OCF3 4-F H 4-F
CH 93-96 79 3-C H5 3-C2H5 4-F F H CH 95-100 80 H
4-OCH3 4-F HH G A - 8 Iranoft&hedr OC2H5 H H 4-F CH -
82 H 4-OCF3 HH 4-F CH - '83—H-‘4—oc:FB4FH4FCH 84
H4-OCF3 6-F HH CH - 85 H 4 H4 H CH 239 86
3-OC2H5 4- OC2H5 4-F H 95- 98 4-OCHF 2 4-F H H
C—F-88H4OCHF2,:|4- - H4-OCHF 2 HF H

CH - GK

67 3-0C2H5 4-O0C2H5 H
OCH3 H CH 69 3-0C2H5
wa2006805H F H CH 1
4-OCF3 4-F OCH3 H CH
4-OCF3 4-F F HCH 75
4

3

R
5 X \/ 4
RG J
2
R7 Rs

Ex.No R4 Rs R, Ry Rg X mp °C
51 H 4-OCF, H H H C-OCH, 212
52 H 4-OCF, H OCH, H CH 96
53 H 4-OCF, 3-F H H N 226
54 3-CH, 4-OCH,  4-F H H N 116
55 3-CH, 4-OCH,  4-F F H CH 113
56 3-CF; 4-OCH,  4-F H H N 115
57 3-CF, 4-OCH;  4F H 6-F CH 135
58 3-CF; 4-OCH;  4-F F H CH 118
59 3-CH;, 4-0CH; - H F H CH 125
60 H 4-OCH;  4-F H H CF
61 3-CH,3 4-OCH;  4F H H CF e
62 H 4-OCH,;  4F F H CH —
63 H 4-OCH,  4F H H N —
64 H © 4-OCF, H H 6-OCH; CH —
65 H _ 4-OCF, H H 6F - CH —
66 H 4-OCF, H F H CH —
67 3-OC,Hs  4-0C,Hs H H H C-OCH; —
68 3-OC,Hs  4-OC,Hs H OCHj H CH —
69 3-OC,Hs  4-0C,Hs H H 6-F CH —
70 3-0C,Hs  4-OC;Hs - H F H CH e
71 H 4-OCF, 4-F H H C-OCH; —_
72 H 4-OCF, 4-F OCH; H CH —
73 H 4-OCF, 4F  H 6-F CH —
74 H 4-OCF, 4F  F H CH —
75 3-CH, 4-OCH; H OCH; H CH —
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90 H4-OCHF 2 HH6-F CH- 91 H4-OCHF 2 HF HGF -

92 H4-OCHF 2 4-F F HCF - 93 H 4-SCF3 4-F F H CH 95
WO2006108068CF3 4-F H H N 183 95 H 4- OCHE 2 4-F Hpe:/Q52005/020720
104-1 06 96 H 4-OCHF 2 4-F F H CH 108-1 10 97 H 4- OCHF

2 4-F HHN 103-1 05 99 3-OC2H5 4-OC2H5 4-F H H CH

93- 95EXAMPLE 100 Preparation of
2- Ami no-5-r4-fluoro-3-(1 -nethyl -
H pyrazol - 4-yl ) phenv p3-
met hyl -5-f4-(trifl uoromnet -3.5-di hvdro-4Him
i dazol - 4-one Using essenti altigNt he sg@nry procedure
described in Exanple 4 1 herein < [

2- ami no- 5- (3- brono- 4-f | ugr opheny! ) -
[4-(trifluoromet joyy pden nyl - 3, &dl ,
one and 1-nethyl - 4- g
reactants, the tiklg p#<c
solid, identified Yy HR

I, cont.d

analyses.
1H NMR (300 MHz Dﬁ@Ode) d ). 92 (s, 3H),
6.7 (brs, 2H), 7.15 (t, 1 %, 7.5 (m
2H), 7.65 (m 2H),8.0 (d, 1H H) + 448

EXAMPLE 101 Preparation of Rs

(%?é[_oz- Am RQ- 5- (4-fkdior o- 3gpyr i nkg8n- Sryl phenvGk 3- met ly,, o
(trﬁﬁluoroﬁ%thoxyfﬁﬁgﬁylI-ﬁFS-diHvdro-iﬁkinidaf%l-4-on""

e (8 and 3F 4-OCF3 4-F H 4-F CH 93-96

( 5R)p- 2- AngaagH5- (4-F-Cpgr 0- 34-pyri nFdi n- 5-y| phenyth- 3- mebs-100

hylgd-14- y 4-OCH, 4-F H H S cC —
81 3-0CHs  4-OCHs  H H 4F CH —
82 H © 4-OCF, H H  4F CH —_
83 H 4-OCH, 4F H 4F CH —
84 H 4-OCF; 6-F H H CH J—
85 H 4-OCF, 2-F H H CH 239
86 3-0C,Hs  4-OCHs 4-F H H N 95-98
87 H 4-OCHF,  4F H H CF -
88 H 4-OCHF,  4F H 6-F CH -
89 H 4-OCHF, H F H CH -~
90 H 4-OCHF, H H 6-F CH -
91 H - 4-OCHF, H F " H C-F -
92 H 4-OCHF,  4-F F H- C-F -
93 H 4-SCF, 4F F H CH 95
94 H 4-SCF, 4-F H H N 183
95 H 4-OCHF,  4F H H CH 104-106
96 H 4-OCHF,  4F F H CH 108-110
97 H 4-OCHF,  4F H H N 103-105
99 3-0C,Hs  4-OCHs 4-F H H CH 93-95
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(trifiuoronethoxy)phenyl 1-3. 5-di hydr o-4Hi m dazol - 4- on
e (B)Racem c

WQ@2@6000655- (4- f | uor o- 3- pyri m di n- 5-yl phenyl ) - 3pCEUODS/E0720
- [ 4-
(trifluoromethoxy)phenyl] -3, 5-di hydro-4Hi m dazol - 4-on
ejs resolved using chiral HPLC techni que on a
Chiral cel AD, 2x25 cm and using as nobil e phase EtCH
with a flowrate of 1i nUngRamMPLE f90 soner, title
conpound A S, obt aj aft t I [ %atl onl f rom'

I( cméthKf 55%*thﬁub%tgadg%aﬁyugalscduhﬂroaﬁmim?a&ol-ﬁdnwm
S, y

(brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m
3H, 7.8 (ddcHlH), 8.9 (s, 2H), 9.2 (s, 1H MhNT e cH,
(MtH) + 44 e R-isoner, orrpcngod B, is N/

obt ai ned N/af er crystal K z?’?"b'ﬁ‘& rom

chI orofor prexanes, as |tep§@£t| d, 08.¥
od H\WR andNgass speetral  dnaly

d 2.95 5, 3H), 3.95 (m 4H)
(brs ‘ . d, 2H), ﬁ32(t 1H), 7. 6
s 3HS, 7.65 (dd, 1Hoc8 9 (s, 2H), 9.2 (s, H M nfe OCF,
(M+H) + 446 EXAI\/PLE 102 Preparation of
t(ESZ(yZBAm n smg ess{a%tlaflllylfhoersofﬂer E)r%lt:gduefe\c/i%)cn Xlln xargl Ier/EEI
met hyl pleesydbovd ane employihg=-atinimeci-(3-BFbor-tkecrophehyt)sBemethyl-5-

A ) ) L.
i sf4-Briuarametiorgehenyt §Sysye-AHimidazok4-Bae AQS {1-aetpy4-
10 4- net Ewmu&smwh Ehwnf:tdle as reactants, the title prodFL;;:E is r%btained as a
3- net 0 Z n
2. am nriSBig ] ANV St BkEofSnaBRES g ooo
y- 3- MHZ DMSOde) 5 2.95 (s, 3H), 3.92 (s, 3H), 6.7 (brs, 2H), 7.15 (t, 1H), 7.28

B i) hﬁm“%ﬂy%g?<rmpﬂ@%gﬁa%ue'34$ﬁ%ﬁvé a8

AD, 2x25 cm and using as nobil e phase 9% Et OH DEA i n
hexane/ DEA with a flow rate of 25m /min. The
R-isonmer, title conpound A is obtained, after
cryst al l'i zati on from chl cEXAMPLENMOdanes, as a white

S(?Jr rag' ion oof?fs -2-Amino-5-

(trifluoromethoxy)phenyl]-3,5-dihydro-4H-imidazol-4-one (A) and
5R)-2-Amino-5-(4-fluoro-3-pyrimidin-5-ylphenyl)-3-methyl-5-[4-
20  (trifluoromethoxy)phenyl]-3.5-dihydro-4H-imidazol-4-one (B

15

-37-



identified by HNVR and mass spectral anal yses. 1H NWR
(300 Mz DVs(d6) d 2.05 (s, 3H), 2.96 (s, 3H), 3.67

W@ 2006804653 6. 62 (brs, 2H), 6.6 (d, 1H), 7.25-7.851/(823005/020720

10

15

20

2H) 7.35-7.5 (m 2H), 7.65 (m 1H), 7.95 (m 2H), 8.4
(dd, 1H M5 me (MtH)+ 405 [a]D 25 = +22 (¢ = 1% in
CH3CH) The S-isoner, title conpound B, is obtained,
after crystallization from chl orof orml hexanes, as a
whi t e sollq.|N98%e@i identified by HNVR argN mass cH

spectral anal ¥ses/ TH NMVR (300 MHz1DVBQOU6) 05 (S1
3H)N296(s / 3.67 (s, 6.6
(15 ) . g(m(ggo 7.H;3,5-SN. v
p 2 > 4 ) 1 e Z ] +
25 379 % ) CH3OHY, o hpar i OF
of
(5R) - 2FAm N0- 5- ( 3,¥=dNet hoxyphenyl ) -Fr3-(2-flu '
di n- 3- OCFs (A) OCFs

yl) phenyl | - 3- met hyl - 3. 5- di hvdr o- 4H i mi dazol - 4-one (A)
and

(5S) - 2- Ami no- 5- (3, 4- di et hoxyphenyl ) - 5- f 3- {2N¢ | uoyCtiayr i
di n- 3-yl ) phenyl | - 3- et hyl - >/~

3. 5-di hvdr o- 4H-i m dazol - 4- one (B)~Ra
2-am no- 5- (3, 4-di et hoxyphenyl ) -5 [ - (|2- f1 uor opyri & n-3

-yl )phenyl ]-3- methyl -3, 5-di hydr d=g - 4o, 008 S
resol ved using chiral HPLC techni que on iral

AD, 0.46 x 25 cm colum and using as [ phase

Et OH i n hexanes/ DEA. The R-isoner, ti ynd A, “OCF,

is obtained and identified by HNVMR and nmass spectr.al
anal yses. 1H NVR (DVBOd6 300 MHz) d 1.22 (m 6H), 2.95
ES 3H)H)R1a%e%§;;§mnnﬂatﬁ é4-ﬁ.1c§o-(3bdyﬁmld?rﬂboylgﬁ1eﬁ§l) Bhnethihs-4l. O
r(T%nfluoromethoxy)phenyl] 3,

HPLC technique on a Chiralcel AD, 2x25 cm and using as mobile phase EtOH with a

dlhydro-4H-1m|dazoI-4 one_is resolved using chiral

flow rate of 11mL/min. The S-isomer, title compound A, is obtained, after
crystallization from chloroform/hexanes, as a white solid, 98.8% ee; identified by
HNMR and mass spectral analyses. '"H NMR (300 MHz,DMSOdg) § 2.95 (s, 3H),
3.95 (m, 4H), 6.72 (brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m, 3H), 7.65 (dd,
1H), 8.9 (s, 2H), 9.2 (s, 1H) MS m/e (M+H)" 446

The R-isomer, title compound B, is obtained, after crystallization from
chloroform/hexanes, as a white solid, 98.4% ee; identified by HNMR and mass
spectral analyses. 'H NMR (300 MHz,DMSOds) & 2.95 (s, 3H), 3.95 (m, 4H), 6.72
(brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m, 3H), 7.65 (dd, 1H), 8.9 (s, 2H), 9.2
(s, TH) MS m/e (M+H)" 446 :

EXAMPLE 102

Preparation of (5R)-2-Amino-5-[3-(2-fluoropyridin-3-yl)phenyl]-5-(4-methoxy-3-
methylphenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one (A) and
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(d, 1H), 7.63 (s, 1H), 7.96 (m 1H), 8.2 (d, 1H M

me (MtH) +449 [a]D 25 = +7.4 (¢ = 1% in CH3OH) The
w@2006/000853 title conpound B, is obtained and ieenusfpge0720
by HNVR and mass spectral anal yses. 1H NVR (DVBGd6 300
MHz) d 1.22 (m 6H), 2.95 (s, 3H), 3.95 (m 4H), 6.6
(brs, 2H), 6.85 (d, 1H), 7.0 (m 2H), 7.37 -7.45 (m

3H) 748(d 1H), 7.63 (s 1H, 7.96 (m 1H), 8.2 (d,

ro-3-f2- fluoro pvrldln 3-v
p-phenvn- 3- net hvl - 3. 5-di hvdr o-i m dazol -

Prepar at i ort* UE coppbund 2 Sodi um hydri de

60% di spersi o { oil, 45.5 mmol) S washedvm h
heyd ¥ delnDI\/F(SrrL) d'
wilt h al sol uti op<of (2.0 g,

(o)Vac: 3 Cﬂ%

stirring ona

the m xtu atied with a solution @

1- br ono- 2- fI uoro et han®dHa DMF (15 nL) and thgy m xt ur @CH;
stirred at roontenperature for 18 h, then heated at 60
OC for an additional 4 h. The m'xture was cooled to
roomtenperature and diluted with ethyl agghate (CJ.pO

m.) and water (100 nmL). The organic |ayer wa
separated and washed with 1 N NaOEN(106 nl), /5
aqueous lithiumchloride (2 100 brine

dri ed over magnesi um sul fate, fil > %
concentrated. Purification by flasl
(silica, 1:3 ethyl acetate/hexanes) aff&

Racemic 2-amino—5-[3-(2-ﬂuoropyridin-3-yl)phen’yl]-5-(4-methoxy-3-
methylphenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one is resolved using chiral HPLC
technique on a Chiralcel AD, 2x25 cm and using as mobile phase 9% EtOH/DEA in
hexane/DEA with a flow rate of 25mL/min. The R-isomer, title compound A, is
obtained, after crystallization from chloroform/hexanes, as a white solid, 100% ee;

- identified by HNMR and mass spectral analyses. 'H NMR (300 MHz,DMSOds)
8§ 2.05 (s, 3H), 2.96 (s, 3H), 3.67 (s, 3H), 6.62 (brs, 2H), 6.6 (d, 1H), 7.25-7.35 (m,
2H), 7.35-7.5 (m, 2H), 7.65 (m, 1H), 7.95 (m, 2H), 8.4 (dd, 1H)
MS m/e (M+H)" 405 [a]o® = +22 (c = 1% in CH;OH)

The S-isomer, title compound B, is obtained, after crystallization from
chloroform/hexanes, as a white solid, 98% ee; identified by HNMR and mass spectral
analyses. 'H NMR (300 MHz,DMSOds)

8 2.05 (s, 3H), 2.96 (s, 3H), 3.67 (s, 3H), 6.62 (brs, 2H), 6.6 (d, 1H), 7.25-7.35 (m,
2H), 7.35-7.5 (m, 2H), 7.65 (m, 1H), 7.95 (m, 2H), 8.4 (dd, 1H)
MS m/e (M+H)" 405 [a]o® = -9.5 (c = 0.4% in CH;0H)
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CDCI3) d 7.74 (dd, J = 8.4, 2.0 Hz, 1H), 7.63 (d, J =
2.0 Hz, 1H), 6.94 (d, J = 8.5 Hz, 1H), 4.84 (m 2H),

W@ 2006/009853 3H), 4.67 (m 1H), 4.58 (m 1H), 4. 52CT/D$2005/020720

10

15

20

1H), 4.36 (m 2H), 4.30 (m 2H); ESI M5 nmlz 293 [C13Hi
5F304 + H +. Step b) Preparation of conpound 3 A

m xture of 2 (1.00 g, 3.42 mmol) in ethanol (10 nlL)
and 1 N NaOH (10 nmL) was heated at 75 0C for 1 h. The

m xture was cooled to roo ARIPR! ure, concentrated,
dlluted W th wat er (10m_ 1 |f|ed W|th6NHCI

(das )-3- g! g (314;gﬁboxvpﬁg y1-558-(2-fluonopyriding 3w\ phepyl]-3-methyl-
731531“4,@5% Fﬁmﬁdgﬁmo%e; ) 4.84 (m 2H). 4.67 (m 25,
) Preparation of conpound 4
A m xture of 3(0 76 g, 3.09 mol ), thionyl chloride
(8 nL) anduliVF ( gudrop) was heated at redNux fo¢H4 h.
The mi xture was heh cooled to roomtenper atyr g /and
entFat ed./ Th 3 ene and

( :
(m 4H): 1582, 1513, 1417 €m1 .
d) Preparation of con‘p%%‘i'él 6 A-1.0 M sol utioffof
[ithiumbis(trinmethylsilyl)amde in tetrahydrofuran
(3.25 nmL, 3.25 mmol) was added to a stirred suspension
of (3-brono-4-fluorobenzyl) triphenyl phosmugws
bromde (1.72 g, 3.25 mmol) in tetrahy,plrofur N6 nL).
The ) / N

o
,

%@OCsz

(B) OCzHs

' Racemic 2-amino-5-(3,4-diethoxyphenyl)-5-[3-(2-fluoropyridin-3-yl)phenyl}-3-
methyl-3,5-dihydro-4H-imidazol-4-one is resolved using chiral HPLC technique on a
Chiralcel AD, 0.46 x 25 cm column and using as mobile phase 25% EtOH in
hexanes/DEA. The R-isomer, title compound A, is obtained and identified by HNMR
and mass spectral analyses. 'H NMR (DMSOds 300 MHz) § 1.22 (m, 6H), 2.95 (s,
3H), 3.95 (m, 4H), 6.6 (brs, 2H), 6.85 (d, 1H), 7.0 (m, 2H), 7.37 -7.45 (m, 3H), 7.48
(d, 1H), 7.63 (s, 1H), 7.96 (m, 1H), 8.2 (d, 1H) MS m/e (M+H)" 449
[e]p®= +7.4 (c = 1% in CH3OH) |
The S-isomer, title compound B, is obtained and identified by HNMR and
mass spectral analyses. 'H NMR (DMSOd, 300 MHz) & 1.22 (m, 6H), 2.95 (s, 3H),
~ 3.95(m, 4H), 6.6 (brs, 2H), 6.85 (d, 1H), 7.0 (m, 2H), 7.37 -7.45 (m, 3H), 7.48 (d,
1H), 7.63 (s, 1H), 7.96 (m, 1H), 8.2 (d, 1H) MS m/e (M+H)" 449
[a)p®=-9.8 (C = 1% in CH;0H)
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m xture was stirred for 25 mn at roomtenperature,
then cooled to -40 OC, treated with a solution of 4

W@ 200820953 3. 10 nmmol ) in tetrahydrofuran (3 nlL)Pemnuds2005/020720

10

stirred for an additional 2 h while slowly warmng to

roomtenperature. The reaction was then treated with

water (5 nlL) and sodi um periodate (0.69 g, 3.25 mmol),

then heated at 50 OC for 19 h. After this time the

m xture was cool ed to roogxAmPREd4Ur e anddi luted with
m

et hyI acet ate : Ih_""_—_e organi c Iayer was
,",_’- g a0 I "'n..‘l. ) _'—u'Ls

Moro s Rth. 1S a4 4. a9 d okl g5 .37
ur| Tcation Dy T1ash Chronatogr aphy

(SI lica, 1: 3 ethyl acetate/hexanes) afforded 6 (0.27

dﬂéhxﬁﬂﬂ MHz, CDCl
H . 7. 9¢nich 1H)

g, 20%-a cazm%lalgDX/ﬁj | ow sol i d:

3) d (del 6 5 2 1
7. 6 J =20 F, ]_% = 8.4——29 He,
7.23 (ngylH), B9 .5 C].H)48@H(m 2H)
4.76 (m 2H), 4. 39’\ 31 (m 4H) . Ste e) Preparati on of
compound 7 A m xture of 6 (0.26 3§, O 603 mMmmol ) and
1- net hyl guani di ne hydrochloride (0.30 g, 2.71 nnDI) in
di oxane (8 niL) and ethanol (5.3 nL) was stirregd,at
room tenperat yrgyfor 5 mn. A so Cof sod;um/\pphg&
car bonat e 29 g ,80%171 nmol ) ter (2.3 nL

(gﬂg d the_mqq-url-‘eHicma@rs d into an 85 0C oil
ba{:tEI stlrre}i:i for 30 nin. The peagmpn ni xt ur BHRS THF
cool ed to FGHHiEE

Zenper at ure, concgntr at ed anddzéﬁ
resi due partitioned between nethyl ene chlori By m)
and wat er ("20 m.). The organic | ayer was separat ed,
washed with water (20 nL), brine (20 nl), drﬂzhlg_%v@h
magnesi um sul f at eOCf—I'dHtﬁr ed and L poncentrat ed

Purlflcaton : 'ash & rorratog aplty (sigjca S .5
mesr g)éﬂgﬂg nol /@@hcé‘ﬂw ated a
hydr ¢ : 154 9% as A
1H % d 7. o8 '%é ¥ OCHzgg?FZCHzF
6 _
N F
I
Z > B(OH),

Pd(PPh;),Cl, PPh;
NaZCO 3

OCH,CH,F

Step a) Preparation of compound 2

Sodium hydride (1.82 g of a 60% dispersion in oil, 45.5 mmol) was washed
with hexanes, suspended in DMF (5 mL) and treated dropwise with a solution of 1
(2.0 g, 13.0 mmol) in DMF (15 mL) over a period of 10 min at room temperature.
After stirring for an additional 1.5 h at room temperature, the mixture was treated with
a solution of 1-bromo-2-fluoro ethane in DMF (15 mL) and the mixture stirred at room
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1H), 7.33 (m 1H), 7.07 (m 3H), 6.89 (m 1H), 4.80
(m 2H), 4.66 (m 2H), 4.28 (m 2H), 4.18 (m 2H); ESI

WO/Bh@6dB6 [ C20H19Br FAN3O3 + Hj +. Step f) Pr eper/a$10051020720

10

15

20

25

30

of

2-am no-5-[3, 4-bis-(2-fluoro-ethoxy)-phenyl]-5-[4-fluo
goiz fl uoro- pyrldln 3-yl)-phenyl]-3-nethyl -3, 5-di hydro

) 'tgﬂ\g%‘?ure%rol'@% e Rt Eat @D € J&p%rflétfalt%nam RSS‘hQWHJ(tP e was

ri di né-3-boroni c aci g,
s aolech tgacpcm tenpergtorepayw ¢luteg., vg;goethy{@pgtate (100 mL) and water (100

b'rﬁ #{%h&r r}f'&iéﬁbﬁ‘%@p’%ﬁﬁté Qh@mﬁlégéﬁ Ipmlnﬂa@m%odbérgug) 5%
mmupowmmum T e B ARG BT 409 Miasiiad oS magag R
heaiigd, Aterdd InPSorlcRhtrdted bunﬂalaﬁo Jﬂ&h%h%ﬁatﬁ&%?ﬁ&i(sﬁ&a 1:3

room terrpera ure, concentrated urif

CralytacogaAes afpad 201 090 25%) Abamtte el TH NVIR (300 MH

e A ey aotpoet 18, TV e, e e

1HHIMRSA IO 2K, 75@@8@3) 46BN 3 H).58 [, 1"‘7), 9@2((m 1MH)4 36 (m,

3@5 ‘i3§gm(%) %@Mf m?2162843t[c1 *'ﬁ)’é 4'@% 4.58 (?n 93H§ "
3.Step bosPreaaaatlonF@f(cAmounﬂs% 1666, 1502, 1260 cm 1:
ESI W%&b?%ﬁ%’%&&ﬂeﬁhaﬁ%ﬂﬁb m@aérﬁﬁ f\l(N]aOH (10 mL)

C25H24 45; "Nl 10. 73
Fovascheatsd @9752‘@ forl ha Thve;miKjurelwaserolexanper temperature,

rg%?@lgzrﬁ KltéH“ d ted with water (10 aan? acidified w1th 6 N HCI Th sollds that
-2- Am no- 5-r4-fl uoro- 3- uor opyri d8n- -¥ %/
| |fo|5ne(d4were collected by filtration and dried to afford’3 (0.76 g, 90%) as a white

Q X’¥rr3r %t)(fgmeb)(/is)o )Rty e 3; Pyl Reqaa; AbleiaT %3z, 1),

-one

-( M Y (dZJAm ﬁdJLZ51 HU7f11Udr &= 85 Bz tH)of 8hymi Aih 457/, Bhidr.39-

%%ZF t hoxy- 3-
me phe yI ) - 3-net hyl - 3, 5-di hvdr o- 4Hi m dazol - 4- one
.teﬂm:é Rreparation of compound 4

(2 4?m NOs Rivktdrefdr 496 96 9; § BolrhHaN, ARBA ShiBrids W mPISAY bMF drop)

mavasoheptest ateetiyd fphd Ry (The Bniitenyas ther caplpg i kwom-tempetaivre and

Ol s APt STIREREHAE §#2s R¥solved in toluene and again concentrated to afford
4 (0.82 g, 100%) as a white solid: '"H NMR (300 MHz, CDCl3) 5 7.85 (dd, J = 8.4, 1.8
Hz, 1H), 7.62 (d, J = 2.1 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 4.89 (m, 2H). 4.75 (m, 2H),
4.43-4.26 (m, 4H); IR (ATR) 1734, 1582, 1513, 1417 cm™.
Step d) Preparation of compound 6

A 1.0 M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (3.25

mL, 3.25 mmol) was added to a stirred suspension of (3-bromo-4-fluorobenzyl)
triphenylphosphonium bromide (1.72 g, 3.25 mmol) in tetrahydrofuran (6 mL). The
mixture was stirred for 25 min at room temperature, then cooled to —40 °C, treated
with a solution of 4 (0.82 g, 3.10 mmol) in tetrahydrofuran (3 mL) and stirred for an
additional 2 h while slowly warming to room temperature. The reaction was then
treated with water (5 mL) and sodium periodate (0.69 g, 3.25 mmol), then heated at
50 °C for 19 h. After this time the mixture was cooled to room temperature and
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HPLC using Chiralcel QJ, 2 x 25 cm nobile phase 15%
Et OH/ DEA i n hexaneand a flowrate of 2 1 ml _/mn to

w@ewe/ntdess title S isoner (A), 1H NVR (DVBOd6 3BOr/Ns#)s/ak0720

2.0 (S3H, 2.95 (s, 3H), 3.7 (s, 3H, 6.6 (b, 2H),

6.8 (d, 1H), 7.3 (m 3H, 7.5 (m 3H, 8.0 (m 1H),

8.3 (m 1H; MsSne (M+423; [a]25 = +76.4 (C = 1%in
MeOH); np 103- 105 CO and the title R isomer (B), 1H
N@@mhﬁ QQetMEDZ(bS ‘#nLé Phé o a?a'd)la%ye? WS s(eﬁara?é’@ and3wgshed with

_ 3|waterg1g nQI.r}]a(ng tyyine &f Ognbh]drlqd_yver qupgupmuﬂgtggﬁltﬁrgg 3 d _

10

15

20

25

30

- nBertfated. 1l9{9rIf:BatMﬁ%ﬂasﬁEhn%ﬁ?atdg@&rmsnI|@<AWéﬁyﬂ06

Preparation of fEQZqingg
2%4%@&8@&5}4 8(0:57 93080 2S5 RAle, Medlowsakidy U MR, (GQ0 MHz,
Cl3) %BZng J= 65 21 Hz, 1H), 7.92 (m, 1H),. 763(d J 20HZ) 7.51(dd, J
thyPphenv 3. 5-di’hvdro- 4H i - 4-
TA|8&n 9 Hz, 1H), 723(m 1H) 7.96 (d, J=8.5Hz, 1H)485(m 2H) 476(m 2H),
P%]ggmnp%g (4-fluoro-3-pyrimdin-5-yl phenyl)-5-(4-
neStap e irférﬁpaoahsn@étcﬁmnoyng di hvdro- 4H i mi dazol -4-0 ne

FBI The £ af&t¥RI#*6 (0.26 g, 0.603 mmol) and 1 methylguanldlne hydrochioride
2-am no-5- (4-fluoro-3-pyrimdin X 4- et ho
y(0§0 g, 2.71 mmol) in dioxane (8 mL) and ethanol (% 3 mL) was stlrred at room

MRERBLRIAGEYor)s rﬁrnmﬂ §B{utro3| o?sgdlhm(tfaﬂ)oﬁb’té gz@g @, 714mﬁ3rfdﬂ§ in water

was Ssepar at ed HPLC usi ng Chiral cel

mdBi3 el ber o] A e HIXUre ARRISILIP 4raBR6 G 5t apa st
Y%rDELD mir) f&rebdti rﬁlﬂfu}e was csoléd %\Nobﬂtt@mﬁéraﬁﬂe nédricentraled and

glvethetlteS|so I\/lé’ ég n?

d the prpique, p@,ﬁbone gtwees mejl?q)len@r%q (aé g]J.D\ ang @Fr&& L). The
(Z@rgarﬁc %@!en( \%s éé'&aratgd 3éash8l withhwatef (20’ mlL)) brikEd)(20 ML Hried over
9. rm@r(eélun'lwlfatqvgt?fpg apg/ﬁ;pﬂqpni{atgd :%nficﬁl@@by(?lgflzgp\mmégagraphy

g %ﬂgcamgmo Beidth lerwﬂaudrtae/rﬁethérﬁal/eom@mrered(aB)modmhmlvaroxnde)

( Saffogcpq,d 101 g %yg%)?ﬂ)a wrgtegs%nq nﬁﬂmﬁsgg Q&-Fz( f;fbaq){)a% 68 (m,
é%B HaH)H) 770?/9(ng@H n:1) (n? 1643 480 (rN'QH Ze%l(n( rBH) 428 (m,

% )0€18[('a] S0 Ed s Q'/Z(‘t@%:lbz S eny H- hery
Step f) Preparation of 2-amino-5-[3,4-bis-(2-fluoro-ethoxy)-phenyl}]-5-[4-fluoro-
3-(2-fluoro-pyridin-3-yl)-phenyl]-3-methyl-3,5-dihydro-imidazol-4-one

A mixture of 7 (0.140 g, 0.288 mmol), 2-fluoropyridine-3-boronic acid (0.061

g, 0.430 mmol), sodium carbonate (0.092 g, 0.860 mmol),
bis(triphenylphosphino)palladium (ll)chloride (0.010 g, 0.014 mmol) and
triphenylphosphine (0.008 g, 0.028 mmol) in 1:1 toluene/ethanol (8 mL) was
degassed and heated at 110 °C for 1.5 h. The mixture was cooled to room
temperature, concentrated and purified by flash chromatography (silica, 97:3:0.25
methylene chloride/methanol/concentrated ammonium hydroxide) to afford 8 (0.055
g, 39%) as a white solid, mp 85-95 °C; 'H NMR (300 MHz, CD;0D) 5 8.23 (m, 1H),
7.93 (m, 1H), 7.51-7.38 (m, 3H), 7.21 (t, J = 9.0 Hz, 1H), 6.98 (m, 3H), 4.78 (m, 2H),
4.68 (m, 2H), 4.62—4.58 (m, 4H), 3.11 (s, 3H); IR (ATR) i733, 1666, 1502, 1260 cm™;
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EXAMPLE 107 Preparation of
(5S) - 2- Ami no-5- (4-fl uor o- 3- pyri mi di n-5-yl phenyl ) - 5-r 4-

WOTB0/009$58 - PCT/US2005/020720

10

(trifluoronethyl)phenvn- 3-net hyl - 3. 5-di hvdr o-4H i m daz

ol -4-one fAl and

(5R) - 2- Am no-5- (4-fl uoro-3-pyrimdin-5-yl phenvD 5-r4-m

et hoxy- 3- o
gtéélfw AL, Mﬁ?ﬂ?ﬁém ﬁmkhé{i' cacdrdidliendt; L oizdazo: ¢,

mc mx
2-5926 &, 3-4 N ﬂ%%ioFgurpr RPEBNHELYT hei\dS) - 5- [ 4-
nmet hoxy- 3-(trifl uoronethyl)phenyl]-3-nethyl -3, 5-di hydr
0- 4H i mi dazol - 4-one was separated by HPLC usi ng
Chiralcel OD, 2 x 25 cm nobile phase cm nobile phase
Et OH Hexane (15/85) and an(}\wLEaiog of 20 nb/mn to

3MT, 3. .
(m 1H), 7.32 (m 1H), 750(m 1H), 7.59 (m 1H),
7.70 (m M, B89 (d, 2H), I@N(d,cHalH) VB m{g p%

/oln I\/EO—D

chiral HPLC

458; np;oo O[]5—-18(FC—,

108 P of
 2- Ami g Iuoroetho ) -1 4- I\l)
fl uoropyr d
yI)phean— 3- met hyMe 3, 5- di hvdr d- 4H- judni ol - 4- dne SLIQOMe

15

20

25

a) Preparation of Methyl 4-(2-fluoroethoxy)benzoate -
Under nitrogen atnosphere to a SoT"{5 0C) sol FY6H" of
4- hydr oxy-benzoic acid nethyl estér (7 g, 46 mmP) in
DMF (30 m) was added NaH (60 % 2.2 g) portlon vvlse
over 20 _minutes. After the addition was

i ce bat Fhei@gemalgcvRmnaril4civere-a$efiveragy it ?émphenvﬂ S

2????2)3% er‘né&ﬁgﬁpt’féh?l)—@%é'tﬁylts)SJaﬂ@md—ﬁﬂmﬁiﬁai&MEorﬂiWas separated by

S L anan ok Gl s b ot e 8% EyoEA inhesaneanc
flow rate of 21 mL/min to give the title S isomer (A), '"H NMR (DMSOdg 300 MHz) §
2.0 (s, 3H), 2.95 (s, 3H), 3.7 (s, 3H), 6.6 (b, 2H), 6.8 (d, 1H), 7.3 (m, 3H), 7.5 (m,v 3H),
8.0 (m, 1H), 8.3 (m, 1H); MS m/e (M)"423; [a2s = +76.4 (C = 1% in MeOH); mp 103-
105 C° and the title R isomer (B), '"H NMR (DMSOd; 300 MHz) 5 2.0 (s, 3H), 2.95 (s,
3H), 3.7 (s, 3H), 6.6 (b, 2H), 6.8 (d, 1H), 7.3 (m, 3H), 7.5 (m, 3H), 8.0 (m, 1H), 8.3 (m,
1H); MS m/e (M)" 423; [alzs = -40.8 (C = 1% in MeOH); mp 103-105 C°.

EXAMPLE 106

Preparation of (5S) 2
methylphenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one [A] and

4-fluoro-3-

methylphenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one [B]
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DMF (20 m _) was added and the new m xture was stirred
at 50 OC for 18 hours. After cooling to room

WO 20vpeowmsiire the m xture was poured into a m xeCr/ESmH3/020720

10

15

20

iceand 1 NHCl ( 1 : 1) and extracted with ethyl
acetate. The organic extracts were washed with brine,
dried over MgSO . Evaporation and purification by
flash chromat ography (hexane/ethyl acetate 9/1) gave a
white solid (7.75. 85 %yield); 1H NWR (400 MHZ,

CDCl 3) d 3.86 S 3H), 4.20 (m 1H)14.21 (m 1H), 4.27
(m 1H, 4% éﬁﬁ 1H), 6.93 (d,HzB7I:DF§/CH37. 98 (d, gk); cM5

me ( epar at i on of N

4- (2- El tpr paiRoxy) bemzort alid 4 _sol Ut jpon of MetTl
4- ( 2- Nedor ) benzoat e N&7. 85@&@
di oxane (f£00 was . added Li Q1 {2M=39 ).

[ OCH,

reaction m xtife wad stirred at rd’eﬁnt%‘%’?ﬁerat':ure

18 hours, and then concentrated jd\ yacuo. The rgsldue
was di ssolved in H2O (30 m) and extracted with ether.
Under cooling the aqueous was acidified with HCl (6N)
and extracted with CHClI 3. The organic extracts were

?:f@%qg?%r@%te Mok o-sE4E gﬁi gmn@nﬁs.g@ﬁéefﬁ -@.gi-a?e&@cﬁg-s-

acetate an 'ene chlori‘de gave

t ino¢tbylplenybtienetiy!-3, Swiihydeo-4idtimiglagg-4gonerwas sgparated oy HRLC

gk el o0 eyl fo iy i o
2 ith wg%_quAb W G2 (ﬂ%’g.b_a,r) ang afivy B ofG0apLImin to give the title S

TSR o SR (OOMHE,DMSOstp £ 284 ) 2995, 081 369 (5. 30
pHEssrl (eI AS11(TR-1H),0ha2 (n, 11H), TS Ghuttillod. 29f(m, itH)i 16 (m, 1H),
oot R 2D o B8 RN AL MR 2o 0= a0
s usphis MeOH)f arfdthbride Poisamer (B), 'H NMR (400 MHZ, DMSO-ds) 3 2.04 (s,

H;E-B; ?g?fsg%%%é @ﬁ%lﬁ{bﬁ@@h%' HB RO THSS 3200 5118 729 (m,
1H), 7.29 (m, 1H), 7.60 (m, 1H), 7.61 (m, 1H), 8.89 (d, 2H), .18 (d, 1H); MS m/e
(M+H)* 406; mp 115 °C; [alzs = -39.2 (C = 1% in MeOH).

EXAMPLE 107

trifluoromethylphenyl}-3-methyl-3.5-dihydro-4H-imidazol-4-one [A] and

H,N  CHs HoN
. 7/"” YN
chiral HPLC N N 0 4 Nl
(/ \ ., (/N \ >
N= < 2 N
F
FiC F

OCH
3 F. SC OCH3
5-S isomer 5-R isomer
A B

-45-



m.). The m xture was stirred for 40 m nutes, then
cooled to -20 OC and treated with

wad2q0a0bdesor oet hoxy) benzoyl chloride (4.1 g, 20PemDE3005/020720

10

15

20

tetrahydrofuran (40 nL) and stirred for an additional
2 hours while slowy warmng to roomtenperatute. The
m xture was treated wth water (20 nlL) and sodi um
periodate (4.3 g, 20 mmol) then stirred at 50 0C for
18 hours. After cooling to roomtenperature the

m xture was extracted with ethyl acetate. The organic
ext r actisranemi miakingedf 2vaminolds-{4afloreBipydmidine b-yi@odl)-5-[4-

R N e e R S S

1 séparateddy; HRLC Neirg Chiaicet DD, 20025 8in, thokilephase e, Hpobile phase

gl Bty e PR e 8 oner 0,
MWWHZZIMS@G@GP @SB 3B (Br b dbi(os 2bf), 7.19 (m, 1H),

: |73%?r‘?5’b¢?1)[ af i AM07 SBYRC, RN, b4 o [d, 06 8 81y, ms

y Im/p likimi) ]468-1metpd0-°8,; fedi=tiy6l (@ =41% m’f\/IeI@HQJIand-tmmtleRlsomer

X SO AL DS TE 5 R CSHL B Tario s Pty 6.2

a ,q. 205 |7uzzr<awH)d7 BE (- 11l PBOEMATH 7. sge(srpeﬁl)mmw 1H)E8.89
tltfe product was obt ai ned asaV\/nlte oI| é%

O 1Y R 4.460) Moy 485, o1 %5 il :0 (=08 pdveor
1H), 4.1 1 (m 1H1) 4.59 (m 1H), 4.61 (m 1H), 6.84,

(bs, 2H), 6.86 (m 2H), 7.30 (m 3H), 7.44 (m 1H),

7.52 (m 2H), 7.95 (m 1H), 8.26 (m 1H); MS ne (MH)
439. 2; . EXAMPLES 109- 124 E)(;mpngogn of '

2-

Amno 5 aI kox hen I

e?ﬁl%%%ﬁidlﬁﬁt bﬁpm m&w,s-dm%mbm'uazm e
1 enpl oyl ng the -appropriate boronic acid and

5-(3- brormpheny) hydant oi n substrate

/@)L /@/‘k 1) 2M LiOH /@)k
OCH;

DMF 2) SOCl,

NaH

Br
F

[(CH3)3Si]oNLi

2) NalO,

Step a) Preparation of Methyl 4-(2-fluoroethoxy)benzoate

Under nitrogen atmosphere to a cold (5 °C) solution of 4-hydroxy-benzoic acid
methyl ester (7 g, 46 mmol) in DMF (30 ml) was added NaH (60 %; 2.2 g) portion
wise over 20. minutes. After the addition was completed, the ice bath was removed
and the resulting white suspénsion was heated up to room temperature and stirred
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t he conpounds shown on Table |11l were obtained and
identified by NVMR and mass spectral anal yses. Table 111
wE60wed R4 R R7 R8 RO X 0C 109 H CH2CH2F 4-FCTHUS20b5/020720
123 110 HCH2CH2ZF HHH CF - 1 1 1 H CH2CH2F H 6-F H
CH 100 112 3-CH 3 CH2CH2F 4-F H F CH 105-106 113 3-CH
3 4-FHHN108-110 114 3-CH3 CHCHHHHN 107-109
115 3-CH3 HH HHN 168-170 116 3-CH 3 CH2CH2F HH H

NG it B P R AR 480 o
1ML (20 h2pw3s @il abRliibe Rewinliktire)wss- stiged BP0 3C @ 18 hours. After
TSR Bl RO S PR Mo 1
1 HCIZ1:CHad ext@cBdavitbcetayimceiate. FhelomRNEZEXEXAVMEere wWasheg with

5 22 Bbaltoar oS0, Svsppraton s pufosion oy fesh cuosrenny
p{Bexate/ethyl acetate 9/1) gave a white solid (7.75. 85 % yield); ‘H NMR (400 MHZ,

CDCl;) & 3.86.(s, 3H), 4.20 (m, 1H), 4.21 (m, 1H), 4.27 (m, 1H), 4.28 (m, 1H), 6.93 (d,
2H), 7.98 (d, 2H); MS m/e (M+H)" 198; mp 77 °C.
Step b) Preparation of 4-(2-Fluoroethoxy)benzoic acid

10 To a solution of methyl 4-(2-fluoroethoxy)benzoate (7.7 g, 38.85 mmol) in

dioxane (100 mL) was added LiOH (2M, 39 mL). The reaction mixture was stirred at

room temperature for 18 hours, and then concentrated in vacuo. The residue was
dissolved in H,O (30 ml) and extracted with ether. Under cooling the agueous was
acidified with HCI (6N) and extracted with CHClz. The organic extracts were dried

15 over MgSO,. Evaporation and recrystallzation from ethyl acetate and methylene

chloride gave the title compound as a white solid (5 g, 71 % yield), '"H NMR (400

MHZ, DMSO-dg) 5 4.28 (m, 1H), 4.35 (m, 1H,) 4.68 (m, 1H), 4.80 (m, 1H), 7.04 (d,

2H), 7.89 (d, 2H); MS m/e (M-H) 183.1; mp 203 °C.

Step c) Preparation of 1-(3-bromo-4-fluorophenyl)-2-[4-(2-fluoroethoxy)-

20 phenyljethane-1,2-dione
A 1.0 M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (20 mL,

20 mmol was added at room temperature to a stirred suspension of (3-bromo-4-

fluoro-benzyl)triphenylphosphonium bromide (10.6 g, 20 mmol)in tetrahydrofuran (40

mL). The mixture was stirred for 40 minutes, then cooled to —20 °C and treated with

25  4-(2-fluoroethoxy)benzoyl chioride (4.1 g, 20 mmol) in tetrahydrofuran (40 mL) and

stirred for an additional 2 hours while slowly warming to room temperatute.

The mixture was treated with water (20 mL) and sodium periodate (4.3 g, 20 mmol)

then stirred at 50 °C for 18 hours. After cooling to room temperature the mixture was

extracted with ethyl acetate. The organic extracts were washed with brine, dried over

30 MgSO.. Evaporation and purification by flash chromatography (hexane/ethyl acetate

9/1) gave a yellow solid (3 g, 41 % yield); 'H NMR (400 MHZ, CDCl3) 5 4.25 (m, 1H),

4.32 (m, 1H,) 4.70 (m, 1H), 4.82 (m, 1H), 7.01 (d, 2H), 7.23 (m, 1H), 7.94 (m, 3H),

8.22 (m, 1H); MS m/e (M+CH;COO) 427; mp 107 °C.
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trifluoromethoxv-Dhenvl)-3.5-di hvdro-i m dazol - 4-oneTo
a stirred mxture of 2-fluoroethylam ne hydrochl ori de

W@ 2@6/088653; 15.1 mol ) and HH pyrazol e- 1- car boremisiong020720

10

15

20

hydrochloride ( 1 .77 g; 12.1 mmol) in DVF was added
di i sopropyl ethylamne (3.58 g; 27.7 mol ). The m xture
was stirred under nitrogen atnosphere for 3 hours.

D ethyl ether was added (35 nml ) and the m xture was

R e L

ddbmnopyri- difvi3s yhphkenyist-methyl 5t diltydre-Hamidazold=ane
dried i qk i
nour s. Y SpAY B UG broBRE Blec BERH 2t les 30 2ff 40 and

usetpleyindhmethylamindgeanidineiahd 2afiuosepy(iding-3ghoromic ggiduteispectively,

of : ; ; : o 1

1-t?e\3t-'%er %rr?gg%_v\%als L?ct))}acl)rlep aén@\“’?'-tef?"ﬂi TP i1f3 Isug'r grr%‘t Rog?y(/)p pl\ﬂg%’

y IDMS@tdapd@93(s 23H)i 408 (M0 1HB B.1d; (0. 146 49D (, Bhd4.61 (m, 1H), 6.84,
N (2-4]\u L) = i g o) ; lok (LN

& o GRS Eh o 13T 30T At HEngh o2 o Lep i P o 20
wi(trh 18ISl mee (M) 488rdonat e heated at 9Q0C for five

hours, and evaporated to dryness. The resultant

residue is dissolved in chloroform washed with water,
dried over sodium sul fate, and evaporated to give the
title conpound as a Ii%&gﬁﬁgé, 116 mg (52%
yield), M5 (APl -ES) 480 ; MPLES 126- 128

mino-5-alkoxyphenyl-5-(3-heteroaryl}iphenyl-3-methyl-3.5-

2 I8t ilalb e comlpbyhger oar vphenyl -5 (4-
‘trrtrooronetn = =dr hydr o-i m dazol - 4- one

Compounds Usi ng essenti al iy the sane procedure
described in Exanpl e 108 mndrgnpl oyi ng the appropriate
boroni ¢ aci ﬂf/@nd 3-al ky||/- 2<[am no- 5- ( 3-

br onopheny) Ain su¥ t he
Tabl e 13/ wer q\?’% ai ned Rnd | gg)n'_{)?fi e;jp
spectral *Jahle 1V .

OR
Using essentially the same procedure described in Example 108 and
employing the appropriate boronic acid and 5-(3-bromopheny)hydantoin substrate,
the compounds shown on Table |l were obtained and identified by NMR and mass

spectral analyses.
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ExX. np No RR3 R8 RO X 0C 126 CF3 CH2CH2F H H N
166-170 127 CF3 CH2CH2F H F CH 138-150 128 CHF 2 C2H5
WOhddeIeSEXAMPLE 129 Preparati on of PCT/US2005/020720
3- Met hyl - 5- (3- et hyl - 4-r opoxyphenyl ) - 2- ( pr opyl am no) -
5-(3-
pyri m di n-5-yl phenyl ) -3. 5-di hvdro-4H-i m dazol - 4-one A
sol ution of
2-am no- 5- (4- hydr oxy- 3- met hylbeny! ) - 3- net hyl - 5- (3- pyr
i mdin- 5-ylphenyl)-3,5-dih =4H- i m dazol - 4- one
(74.6 my, 0.2 mmol) in N Ndi hyl 6% mani de was
treated with 2- |odop%@aneR(31 0.4 muol) and

Cs2C3 (130 ng, 0.4 nperature, stirred
overni ght -at roomte
The phases were sepaf atééd,
extracted with ethyl ficet ate. ni ¢ phase was
conbined with the extracts, V\\éghed quggptially with
H20 and brine, dried over I\/gSO4 and evaporated to

dr fess. The resultant residue_was purifi by §lash TP
chi og-r—'g’p-hy w—(—h—gé—hsﬂ-——a e%a—n J—%?—M #eni-a)——

(90)(0910) asHel uent Co.GHiford tHeFtltUé conpound Ms a 123

whiyie solig, 60 WQC(E?@S/ yieldy nmp 64-66 @C, Msr(+) -
ES. 458 (MtH) +. @_?130 Prepar a
4- i'bYo- 2- t hyl - F.1 ph yl et :%:gyl b&hzen&A 100

cooizd sdi-QMj on of CPERIRF(262 mMgF 10 nitol ) iFn THEHwas 105-106

”‘? ed V!N:n di et hyh, &4 : z?dl car hoxy! alt? (1d7-|4 g, NO  108-110
: Stlrre or S;GIthaHOV\B to V\q\ﬁmup107109

to1? om t%ﬁﬁ%r at ur &Mtbat ed
4- toglo- 2-3elhyl phenolH(1.17 g,H5 nmoH) antf R(+)N1- 168-170

phase was

116 3-CHs; CH,CHF H H H N 108-110
117. 3-CH; CH,CN- H H H N 220-222
118 3-CHj, i-propyl H H H N 101-103
119 3-CH; CH,CO,C.Hs H H H N 105-107
120 3-CH; C.Hs H H H N 106-108
121 3-CH;,4 n-propyl H ~H H N 102-104
122 3-CHs; ~ i-butyl H H H N 103-105
123 3-CH,3 CH2CH:cyclohexyl "'H H H N 1-7-109
124 3-CH; n-C3Hs-OCgHs H H H N 72-74

EXAMPLE 125
5 Preparation of 2-Amino-5-(3-bromo-4-fluorophenyl)-3-(2-fluoroethyl)-5-(4-

trifluoromethoxy-phenyl)-3,5-dihydro-imidazol-4-one

H-N Br
/C\\ ZF ' F O 0 O OCF3; H2N g
N'N HCI j\"'z ),—N
F 0 N

HNZ N

)\ (i-Pr)oNEt Br
HNZ ~NH;, 2 H el
HCI DMF E
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phenyl et hanol (1.22 g, 10 nmmol ), stirred for 24 h at
roomtenperature and concentrated in vacuo. The

wo emalovmst resi due was purified by flash chronetDyszpsg0720
(silica gel, 100% hexane) to afford the title conpound
as a clear oil 2.5 g (50%. M (+): El 338 M. EXAMPLE
131 Preparation of
2- am no- 3-net hyl -5-(3-nmet hyl - 4-[ (1R) - 1- phenyl et hoxylph
enyl >- 5-
(3-pyrimdin-5-yl phenyl)-3.5-di hydro-4Hi m dazol
- 4- one A sabliredmixtifre of 2-fluoroethylamine hydrochloride (1.50 g; 15.1 mmol)
4-j - | = : 1 DG AEt -
i) P Eor B 2 coferbehidne AR (P70 PEAZARG) i S was
t exddad idigaproptesylapine 4phe 93 Miroolp 9T rmmlxjure wes séifred under

5 éq%'{)%%rrr]l mgz%ﬁ_g;?k&ert?ﬁ&ﬁ s;‘btgﬁtl?gl étﬁé} v&{s addeg (35 mL) and the mixture

aoeasariiaken Bed Hie gily orodushipes ettomeé to w&le tceﬁ\ethmﬁmfimmﬂ@k
! %Nﬂé‘?é“;%% the Eth%F wab d8Nted. Cﬁ‘ﬁ’é @gs ?é}@]@fé‘a:}‘?ﬁ'tﬁé 8le&Foil Was dried

e resul tant residue
(;I‘undﬂ’()hlggwaw alamgpiort temperature for 24 hours. The N-(2-fluoroethyl)-
Phenyl ] pyrim
engg?ea;gsg h?(k/va%g[s%&@thc;sm Flmh%)/ m&cgmh ao@eut pyri
10 5 [ 3- ({A3setetianof- 14(3ft(rgr|qp-41ﬂuoro-phenyl) -2-(4-trifluoromethoxy-phenyl)-

pt&ﬁ%elebgmé' b%@r%bh@{am%gm (éﬂméro@mb)g,\gn.dﬁree(b%s g; 0.74

I( frnrges ?ntTgmlxtarﬁcpf Kipsene. ohmer@dmﬂ%orplljfvta%ama@d Wilipsqfigsogium
f Q:Ia}' tb Yatéd §t gwt:%mé%eag Shd e@dopaté%%&e%é The resultant

stirred f roomtenperat ure and
e>(f«‘$'d'¢€t isisgolved in 9hlepf9émhwa%n%i w'frh\@ates«tdfls@f)geraﬁoeum sulfate, and

15 &%ftad e tv%cthettﬁ‘é cd\@p%%d%% IPRGRRBhSBHED 16ondl(52985EId), MS

ve 1- -4-[(
pHé er—@tﬁ%&ﬂMﬁ'éHyl }-2- (3 pyrl m di n- 5- yl phenyl ) et hane-
1 ,2-dione as a foam M (+) ES: 423 (MtH) +. A

sol ution of

1-{3-nethyl - 4-[(1R) - 1- phenyl et hoxy] phenyl } - 2- (3-

pyrim di n-5-yl phenyl ) et brAMPLES- tdecte8 (5.0 mMml ) in
hyd

et hanol |s treated w th N
20 ( T:‘.J;J_"_ . ..... = A A:A. = A;. : i u O

rlﬂuoromethoxy-ghenvl)-3 5-d|hygo-|m|dazol-4-one Compounds

25 ~ Using essentially the same procedure described in Example 108 and
employing the appropriate boronic acid and 3-alkyl-2-amino-5-(3-
bromopheny)hydantoin substrate, the compounds shown on Table IV were obtained
and identified by NMR and mass spectral analyses.
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mmol ), heated at reflux tenperature for 1 h and
concentrated in vacuo. The resultant residue is

W@ by chromat ography to afford the titlEBCPUSIHO®020720

10

15

as a white solid, np 112-1 14 0C. Ms (+) ES:. 478
(MrH)\ EXAMPLE 132 Preparation of

(5ffl-2-Am no-5-r3-(2-fl uoropyridin-3-vhphenv

p- 3- met hyl - 5-r 4-

(trifluoromethoxy)phenvn-3. Qragletwdro 4H i m dazol - 4- one
A racem c m xture of

2-am no-5-[3-(2-fl uoropyri di n- 3-yl ) phenyl ] - 3- net hyl -

[ 4- HoN R
(trlfluoronethoxy)phen% 3 ' dro 4/ -/ -i m dazol -
one was separated by c siang Chiral cel AD,

2x25 cm (colum) with 4 @

hexanes(0. 1% di et ht yl ani ne)

R-isonmer: [a]25 -13.4 (1%in OH) ; YIHORR ( DVSQd6 300

MHz) d 2.95 (s, 3H), 6.65 (brs, 2H), 7.28 (d, 2H),

7.4-7.45 (m 3H), 7.5 (m 1H) 7.55 (d, 2H), 7.65 (d,

1HEX.7.95-8.0 (m 1%& 8 1H); I\/Brrie(M+|—|)+"!ﬂl5.
E 1’2$Erenarm“ $m

(53)352 AMgR- 5- f4c(+qgo‘|-|25|or orreu-hoxy) phenvn-t- r 4- fi660170-

fl ﬁgFopyHQﬁn 3- ylg'i%;aﬂ?t;n 3- mﬁhyl f 5 di ffr o- 44387 1R%

azapg4- oneHFAl and C,H;s C-F

(51 R) - 2- Am no- 5-r4- (dlfluororrethoxy phenvn 5-r4- fluoro

-3-(2-fl uoropyridin-3-

vOphenyl | - 3- met hyl - 3, 5- di hydr o-4H i m dazol -4-0 ne TBI

A racem c m xture of

2-am no-5-[4-(difluoromet hoxy) phenyl ]-5-[4-fluoro-3-(2
E.X_Mﬂ-w

Ebyrﬁniﬂfn-smmtmim_@i-dmgdnomm|daﬂdam@% EtOH in
hexanes/ TFA to give the the title product A [ 25
11.4 (1% in MeOH); 1H NVR (DVSQd6 300 MHz) d 3.12 (s,
?lr_nb 7.25 (m ﬁlz—& 7/.4-7.5(m 4H), 7.5 NIgH) 8.0

11
+

A solution of 2-amino-5-(4-hydroxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin-
5-ylphenyl)-3,5-dihydro-4H-imidazol-4-one (74.6 mg, 0.2 mmol) in N,N-
dimethylformamide was treated with 2-iodopropane (31.2 mg, 0.4 mmol) and Cs,CO;
(130 mg, 0.4 mmol) at room temperature, stirred overnight at room temperature and
quenched with H,O. The phases were separated, the aqueous phase was extracted
with ethyl acetate. The organic phase was combined with the extracts, washed
sequentially with H,O and brine, dried over MgSO, and evaporated to dryness. The
resultant residue was purified by flash chromatography with ethyl acetate/ethanol
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1H18.6 (m 1H), 9.5-9.7 (br, 2H); M5 me (MtH) +445
and the title product B, [a]25 = -10.4 (1% in MeOH);

wd oobiMReSDVEOd6 300 MHz) d 3.12 (s, 3H), 7.25 ¥am/usiihs3/020720

7.4-7.5 (m 4H), 7.5 (m 2H), 8.0 (m 1H), 8.6 (m

1H), 9.5-9.7 (br, 2H); M5 nle (M+H)+445. EXAMPLE 134

Preparati on of

(5S) - 2- Am no-5-r4-(difl uoronet hoxy) phenyl | -5-f4-fluoro

-3-(6- fluoropyridin-3-yl)phenv

p«{2Mraedrhgnia)396410) &8/ eluentadiafford diaer titfe- ecbmpeying Al aawhite solid, 60 mg

( ) phenyl 1-5-r4-fl uor
’%@@ ¥l ﬁﬂ?gpg%'ggsrd‘g: W8 [4) et s tnhenty. :

vhphenvn 3- net hyl - 3. 5- d| hvdr o- 4H-i m dazol -4-one TBlI A

racem c m xture of

2- am no- 5-[ 4- (di f I uor onet gyoxnmibpeeRyl 1 - 5-[4-fl uoro-3-(6

dazol 4 one was separat ed by ch| ral HPLC: Ch| raI cel

QJ, 0.46x10 cm (colum) with nobile phas 5% EtOH in
hexanes to glvethetltle S-i somer (A) ]%_@(1%
in MeQH) ; ][ ‘w BMSOd6 300 NH7)

(brs, 2H)
7.4- 7. (m 3H)

d2H) 7.12 (t, 1H) 28 (m 2H),
6 (dd, 1H), 805(mC'H—|),83(s

C1H); MS e (Mt H3f45 and the title Risomér (B):

10

15

20

[a]25 = -7.4 (1% in MeOH); 1H NVR (DMBQJ6 300 MHz) d

2 94 (SP&%OO}_%ﬁ 03%?) (G?bﬁ’g %)él)z r#&& ﬁ'nfr(cﬂ) |92rg?F' wgs éﬁt@& sfwtg diethy!
( ckipdld:aﬁ)apxﬁaté?ﬂ 749, 1(9-I)T\mc8) 8 0(°€, stirréd fol\/Snnm,eell()wpﬂﬁq-wasn up to
(2ot R B mriyb el 117 8: P gyl and Ryt
f Ipnengetpanali(h.23-gv 10 mmol), stirred for 24 h at room temperature and
T ey
- f(‘ammar g3y 1003 hex@ang) mf@nythb title compound as a clear oil 2.5 g (50%). MS
. "f‘é“%&sgﬁ di hvdro-4H-i m dazol -4-one TBI A racem ¢
m x _

‘ure o
2- Ami no-5-[ 4- (di fl uor onet hoxy) phenyl ] -5-[ 3-(6-

EXAMPLE 131
Preparation of 2-amino-3-methyl-5-{3-methyi-4-[(1R)-1-phenylethoxy]phenyl}-5-

3- rimidin-5ﬂdphenvl)-3.5-dihy_dro-4Hfimicg_;ol-4-6ne

HaG
< 4
CHs 2) KMnO4 p
NH
. cH, HeC O

3) H,NT "N
H
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fl uoropyridi n-S-yOphenyl | -S-net hyl -S. S-di hydr o®H-i m da
zoM one was separated by chiral HPLC. Chiral cel QJ,

WwW®@200600985xm (col utm) with nobil e phase 15% Et QPCT/IIS2005/020720

10

15

20

25

hexanes to give the title S-isomer (A): la]25 = -7.4
(1%in MeOH); 1H NVR (DMSGd6 300 MHz) d 2.95 (s, 3H),
6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.25 (dd,
1H), 7.4 (t, 1H), 7.5-7.55 (m 4H 7.7 (s, 1H), 8.2

(le sglr_rbé% @Z ((T?V-t %tg(g n‘\\égn)fm El%%%%@tho?ﬂgelﬁ\%ﬁ\ IISR/B gnol) in
3mt}mlar)1ln§ iptreded with MaNSGrlphe(rMonsm&q)e)Pq (®89 (Tu'nol)g iqppper .
4#47(0’7971%5)'%%% JO%HIFH Uf'%ﬁgr?mlé in(d- ylzék@rﬂ%eﬁzer?e é@ r{u'ﬁbl) in
( REeipririlg at ERAMBIRENRFEPTEP seatioD mn@mre is heated for 1 h at 80°C,
(23ied ahldlc Hce% r%?éd% Sh&lNPRERBSIMSRY resitids fd plrfiea By ( 2-

fl'uor opyri g) envn-

3chmatograp5y t@ugwaj -B-UBimetnddd0R)A-Rieayethyyhighenyllpyrimidine
( %B)an%u/*ﬁ?rkﬁ) Bs( %ﬁM‘iH?‘t hO XY BRI 5)[3 3¢ ety Mp@rG1( 2- f

| uoro

3pﬁemﬁ}ﬁthy3yephﬁnwlm'6vdm (&3 ) in acefqpe [sHrsated withiwarm

m(xfid"b?satxtlon of NdaHCO3 (4.98 mmol) and MgSO4 (12 45 mmol%m water (80
-am no- flu

0X (
f |muatpl&,fgupwg¢ hy g_sy]gjep;p@%gq of. SO|Id KMn 4 (8 3 mmol) stirred for 40 min. at

r&?fﬁ arhp é’faéxréjbv'iw E’)Etﬁb'c@d'\hum fazer-fiegiie. Wae é(ﬁaét%%trégombmed

u5| X cmchiral HPLC colum and

PWHM&@;@"Q/\FQW‘F‘*&“@?? ledigasar Bue TRy IARY 1
t %hggw&hbhg Heniyl}£- ﬁ dyﬁﬁﬂﬁrﬁl 5(yﬁ9heﬂ§| eahéMé-i Q-cmiel ak a fo’&}n?@ls *+)

(ES: 62§ (MzHg (Assollgmno(f)lj-{g ncqjmdA [21115) 1- ghqpy{eého hen@} g (3-

( Gh nHaIEDn 8. h@ Nethdnelt,3-didne (8.0)rdmdl n étﬁéndﬂ@treaﬁe@w(tﬁN
Hy +467; and the tit

R i B IS S m gl S Ps Boub G BAaoR A NFCOs (10.0
”Wirhé‘l Qieateb"ét%x(t ﬁn@ﬂﬁ 1M’Eﬂdjcoh<:8ntféted facus- Qhe resultant

(s ﬁ?s:m is p,un@et{ by 3‘fp|71a ograj)h“q afg;rﬁl I_Re7t|t@ Rrgéuqﬁf@\gh tg solid, mp
( M1 24Hl cCMMST© EMTEGM+H)".

- EXAMPLE 132
Preparation of (5R)-2-Amino-5-[3-(2-fluoropyridin-3-yl)phenyl]-3-methyl-5-[4-
trifluoromethoxy)phenyl]-3,.5-dihydro-4H-imidazol-4-one

2 ,CH3
F s
N N (@)
/4 \ “,
=~
F

A racemic mixture of 2-amino-5-[3-(2-fluoropyridin-3-yl)phenyl]-3-methyl-5-[4-

chiral HPLC

(trifluoromethoxy)phenyl}-3,5-dihydro-4H-imidazol-4-one was separated by chiral
HPLC using Chiralcel AD, 2x25 cm (column) with mobile phase 9% EtOH in hexanes
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EXAMPLE 137 Preparation of
(5S) - 2- Am no-5-r4-(di fl uoronet hoxy) phenvn-5-r3- (2. 5-

waledobnawsspyri di n- 3-yl ) phenyl | - 3- net hyl - 3. 5- di hRdr/US20b5/020720

10

15

20

25

m dazol - 4-one FAl and (5 -

2- Am no- 5-r4-(di fl uoronet hoxy) phenvn-5-r3-(2.5-difl uor
opyri di n- 3-

vhphenyl | - 3- et hyl - 3. 5-di hvdr o-4H i m dazol - 4-one TBlI A

| | b i i 0/, i R
%@Wﬁﬁe@@%%étgpnfgrt%gq%lg-*meﬁe ;ﬁj?sf 4 3[43(1(/<2un51)\/1e0H) H NMR
d'(lﬁMB@oQBW Mz 6 2-96 ()smw)na BB(&SITE'H)hYJZB?gd 5o, Myl 45 4k 3H), 7.5

m dazol - 4- one _was separ PLC, al e
Q. 523 S5 2 ¢ 08 G D7 S50 it HE S FUE Doy
hgygnes/ DEA to give the title S—lsorrer (A): [ <c]25 =
+2.8 (1% in MeOH); 1H NVR (DVBSQd6 300 MHz) d 2.94 (s,
3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H),
7.4-7.5 (m 5H), 7.7 (s, 1H), 80(m 1H), 8.2 (m

1H); M5 me (M+H) +445; a e R sonmer (B):
la]26 = +2.8 (1% in MeOH)S DI\/BOdG 300 MHz) d
2!9 il’&tlomd)‘ £5)2-4 bfﬁo-s \difldofiinéttioxhenyl]-5d4{ftuoro-3-(2-

fluoren r| % D !? ...:: h|C 1-on8 % and

DA Y P PR PO i dazol - 4- one
TAl and (5ff|-2 Am no- 5-
f4(2fIH oet hoxy) - 3rrethy|phep,ym-3 net hyl - 5(3E§F“m
i di n-5-y en)CHas 5- di hvdr o- 4H|91Qé%'9|-4 one FBI*Y _ .CHs
Usjng, fessgfit allyc,q,lgmpi@ gPNprioceddr g desgrjNedfin

2-3 ' fluoroetho y pheny
rrethy |md|n 5-yl phe di @
dazol - 4- one, fFitle S isoner (A obt ai ned as a o__<F
white solid, m?‘f;e 118 C, [a]25 = -3I .46 (1% n .
DVBO) ; . ‘ .

5-S isomer 5-R isomer

A B

A racemic mixture of 2-amino-5-[4-(dif|u'oromethoxy)phenyl]-5-[4-flubro-3-(2-
fluoropyridin-3-yl)phenyl]-3-methyl-3,5-dihydro-4 H-imidazol-4-one was separated by
chiral HPLC: Chiralcel AD, 2x25 cm (column) with mobile phase 9% EtOH in
hexanes/TFA to give the the title product A, {o]zs = +11.4 (1% in MeOH);'H NMR
(DMSOds 300 MHz) 6 3.12 (s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H), 7.5 (m, 2H), 8.0 (m,
1H), 8.6 (m, 1H), 9.5-9.7 (br, 2H), MS m/e (M+H)* 445 and ‘
the title product B, [a]ss = -10.4 (1% in MeOH); 'H NMR (DMSOds 300 MHz) 6 3.12
(s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H), 7.5 (m, 2H), 8.0 (m, 1H), 8.6 (m, 1H), 9.5-9.7
(br, 2H); MS m/e (M+H)" 445.
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M5(+)ES: 438 (MtH)+; and the title R-isoner was

obtained as a white solid, np 112- 114 C, [(X] 25 = +35
W@ 166i0meEVE0) ; MS(+) ES: 438 (M+-H) +. EXAMPLE 13BCT/US2005/020720

Preparation of

(5S) - 2- Am no-5-r4-(2-fl uoroet hoxy) phenyl | -5-(4-fl uoro-

3-

pyri m di n-5-yl phenyl) - 3-net hyl - 3. 5-di hvdr o- 4H i m dazol

-4-one TAl and (5R)-2- PLE 134

Am no- 5-r4-(2-fl uoroet hox%ﬁvn'-‘b‘-f4-fl uor o- 3-

diRreparationcaf($S)-2Amine5d-(diflaorpmethoxyipnen il :

i Angi-meffyl-3 5-dihydro-4H-imidazol-4-one [A] and

OJOT 0T NOXY) phenyl | - 5- - uor o- o- _

4-fluoro-3-(6-fluoropyridin-3-
. ARl dadoldl8n separated by

c . D, X cm usi ng nobile

phase Et OH Hexane (15:85) and a flow rate of 20 mJmn

to give th_ethitIe S-isoner (A a8 vvh'.]ie solid, manN

"
] NON™

120 0C, [Cr]R5/M35.09 (0.53%in 1 1H NVR (400 )\
N 2.97 (s, F 4. 14N 15 Fs , N
4. 2Q 1) chital §BLG, H\_%® 74 70

1H) RH), 6.88-6.89 ( 7.34 (M
7.35-7 d2h, 7.57, . m £lH), 8
(S1 2H), 9.22 H.;Ms me (MH 42%% and th o0—

title Risoner a- white solid, np 120 O, la]25 =
+31.2 (1% in MeOH); 1H NVR (400 M O dé) d 2.97.
(5. 3H), 4.15-4.16 (m 1HL), 4.20° ?sﬁ'?y?m S ssomer
1H) 14. 65-4. 66 (m 1H), 4.74-4.75 (m 1H) 16.67 (bs, 8
2H), 6.88-6.89 (d, 2H), 7.34 (m 1H), 7.35-7.37 (d.
2H1 7.55, (m 1H), 7,65 . 8.92 (S1
(s, 1HA '%sfm BRI 21?2’269?5'[ W@[‘E%et‘fﬂ’ﬁ’)é{%yﬂ%lﬁ%'“°'°'3'(6'
10 (ng%l)%?déﬁfgﬁi]ﬁm-ﬂgphezyi](-g-;?ethyl-S,5-diRydroAHt-]imida;zlol-g-one wasLseparated by
-Z- no-o-1r1 4- - uqQr oe X p n .~ o~ et -5 .
ol P LT Okt 048X 0 G Iesti i B e s Mot ok in
CoBXaHEY IR Ve e @88 bbbl (A) {38:s SHER(150 iIDAEDHE 'H NMR (DMSOds
descri bed 1n Exanple 40 and engloylng
( 5390-MHzh A4 s, 35068 ksl P854 24D (212 (L dHyet FR LT 4h: 7-4-
eny k1 m33lEY W dd, 1H), 8.05 (m, 1H), 8.3 (s, 1H); MS m/e (M+H)" 445 and the title
15 Reisomer (B): [alzs = -7.4 (1% in MeOH); 'H NMR (DMSOd; 300 MHz) § 2.94 (s,
3H), 6.8 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.28 (m, 2H), 7.45 (d, 2H), 7.4-7.5 (m,

1H), 7.6 (dd, 1H), 8.05 (m, 1H), 8.3 (s, 1H); MS m/e (M+H)" 445,

20 EXAMPLE 135
Preparation of (55)-2-Amino-5-[4- difluoromethoxy)phenyl]-5-[3-(6-

fluorogyridin-3-ylmhen¥||-3-methyl-3,5-dihydro-4H-imidazoI-4-one [A] and
5R)-2-Amino-5-[4-(difluoromethoxy)phenyl]-5-[3-(6-fluoropyridin-3-yl)phenyl]-

3-methyl-3,5-dihydro-4H-imidazol-4-one [B]

25
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3, 5-di hydro-4Hi m dazol -4-one and a suitable
het er oaryl boroni ¢ acid, the conpounds shown on Table V
wowne/oalesai ned and identified by HNVMR and nmassPGpES100E020720
anal yses. TABLE V Ex. np No R9 Jgi 25 0C 140 HN -18.4
(1% MeOH) 145 141 F CH 106 EXAMPLE 142 Preparation of
(5S)-2- Am no-5-r4-fluoro-3-(5-fluoropyridin-3-vhphenvp
-5-(4-
met hoxvph [)-3-net hvl -3. 5-di hvdge- 4H- | m dazol - 4- gRre
TAl and 1%%‘ Nzc'hm no5-r4-f| uorod%-)\ LHs QZRI)\ /CH3
7N
ropyrmdl -3-v Fa N

Qzol - 4-one f
ure of
0ro- 3- (5- fIuoropyrldlnfﬁqyl)phenyl]

2-am no-5-[4-fl
(4-
met hoxyphenyl ) - 3- mat hyl - 3, 5-di hyd 4H- i m dazol C
was separated by chiral HPLC Chlgrgl cer Ql, 2x25 gﬁnﬂg"mer
(colum) with nobile phase 30% Et Ol i n hexanes (0.1
diethtylamne) to give the title S-isoner (A) [a]25 =
-37.6 (1% in MeOH); HNI\/R%O%BOM %gs
3H), 3.AsmcpRicIpiKiuse gf 2-Hmino-o14-(difgiogorpgtho henv'lﬁzL (
7. flaér(obWIdlﬁ’Jﬂ)yl)gﬁeﬁyl](%eW -3 57d|r@d€éidH-qubzol74 8né Was s&Parated by
5. ichire HRRG RISk, Q 4448 cin (el pimabig EeRpS 1A SRR
hexanes to give the title S-isomer (A): [a]zs = -7.4 (1% in MeOH), 'H NMR (DMSOdg
300 MHz) § 2.95 (s, 3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.25 (dd, 1H), 7.4
(t, 1H), 7.5-7.55 (m, 4H), 7.7 (s, 1H), 8.2 (m, 1H), 8.37 (s, 1H); MS m/e (M+H)"427;
and the title R-isomer (B): [o]zs = +8.4(1% in MeOH); 'H NMR (DMSOds 300 MHz) &
10 2.95 (s, 3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.25 (dd, 1H), 7.4 (t, 1H), 7.5-
7.55 (m, 4H), 7.7 (s, 1H), 8.2 (m, 1H), 8.37 (s, 1H); MS m/e (M+H)" 427.

EXAMPLE 136

CaHsO  OCazHs CoHs0
5-S isomer 5-R isomer
20 A B
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(DMBCd6300 MHz) d 2.93 (s 3H), 3.63 (s 3H), 6.6 (brs,
2H), 6.8 (d, 2H), 7.22-7.35 (m 3H), 7.5 (m 1H), 7.6

w@ eidp/oddess 7.8 (m 1H), 8.5 (d, 1H), 8.6 (d, 1PQT/UNEB05/020720

10

20

25

m e (M+H) +409. EXAMPLE 143 Preparation of

(5S) - 2- Ami no-5-r4-fluoro-3-(4-fluoropyridin-3-yl)pheny
I'1-5-(4-

nmet hoxyphenyl ) - 3- met hyl - 3. 5- di hydr o- 4H i mi dazol - 4- one
TAI and (5ffl-2-Am no-
5-r4-fluoro-3-(4-fluoropyridin-3-v

pphenvm Eacerhiavpixhos pHRramjnd-5-83 frelieftydxydhedil)-5-{4-fluoro-3-(2-

SRR THTRAIL P P AR B AR, g
( 4ssing a WhelkO, 2x25 cm chiral HPLC column and 20% EtO in heptane with 1%

o ESHRIED ko b B Y i il S pfief i ap RS o

C 6o +2MR)1%irt meﬂnabolt B DMV ¢DBSTIEBORMHE)H 83 heit), 2.9 (s, 3H),

E %%@ 4 sﬁg%{é@ﬁﬂ?ﬁ% ?HEOKE)RZ%'W&&&QB?{%ZF@. %@, 7.9 (s, 1H),

2. 98 (hs1HBMS m& @A)'@87; 3hd theditié R-isbmer, (R a @i® gadid, [o]s =

7 926 ¢ Wahrhethog: ot BBl ado Bl f bry>8%. o, a0

R-b mﬂ) éB)(b ) €8 (& HBF.8(0,124)i N3N OH),;7.5.tinNBMR, 7.9 (s, 1H), 8.3
dP 93(s 3H), 3.66 (s, 3H), 6.65

(df@mil-l}f' "é!e )6 7.3 (m 3H), 7.43 (m 1H),

7.52 (m 2H), 8.55 (d 1H), 8.63 (t, 1H), MS me

(M+H) +409. EXAMPLE 144 Preparation of

4-r 4- Fl uor o- 3- (2-fl uoropyridi n-3-yl) phenyl 1- 1- et hyl -

-(4- EXAMPLE 137
trlfluororret :fpli hvdra\-l
i ifgparationof ifluoromethox

hphenyll-3-methyl-3,5-dihydro-4H-imidazol-4-one [B

H N
2 H2N>\ CHs
N F 7N
chlral HPLC / z N
- | 0
= %
E F
(0]
F F
5-S isomer 5-R isomer
A B

A racemic mixture of 2-amino-5-[4-(difluoromethoxy)phenyl}-5-[3-(2,5-
difluoropyridin-3-yl)phenyl}-3-methyl-3,5-dihydro-4H-imidazol-4-one was separated
by chiral HPLC: Chiralcel OJ, 2x25 cm (column) with mobile phase 35% EtOH in
hexanes/DEA to give the title S-isomer (A): [a]os = +2.8 (1% in MeOH); 'H NMR
(DMSOds 300 MHz) 5 2.94 (s, 3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.4-7.5
(m, 5H), 7.7 (s, 1H), 8.0 (m, 1H), 8.2 (m, 1H); MS m/e (M+H)* 445; and the title R-
isomer (B): [alzs = +2.8 (1% in MeOH); 'H NMR (DMSOds 300 MHz) § 2.94 (s, 3H),
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H OC, 20 mn 28% Step a) Preparation of conmpound 2 A
m xture of 1 (2.00 g, 5.1 mol) and

wd 2008069653 2-t hi ourea (2.07 g, 23.0 mmol) in etkeEmU$2005@0720

10

15

20

m.) and di oxane (50 nL) was stirred at room

tenperature for 5 mn. A solution of sodium carbonate
(2.44 g, 23.0 mmol) in water (20 nL) was added andthe
reaction was stirred at 85 OC for 15 min. The reaction

I t t
o s A RoB LI B TR SR SERIERE 1) @i 62
m(m), 1HTH%Sm/ga(M+¢-|)T%Eer was separated and washed with
brine (10 mL), dried over sodiumsulfate, filtered and

concentrated. Purification by flash chromatography
(silica, 1:9 ethyl acetate/hexanes) afforded 2 (2.30

g, 979 as a yellow soli dgyApY 300 WHz, CD3CD) d
7.61 (dd, J = 6. 3, 24|—|2—M6h -727(m 6H) ,

3.BrepacatiopHef (5 S¥-24 X421l
t é-%rﬁnlggf’r_}-g-yiﬁi]e%gq%,s é:h&ﬁ rHRLi

reated W|th 6 N HCI (24 rrL
1%—\& ﬁm' BM'B Efe 80 0C for 1 h. The reaction
vvas cool'e*ytlitl tocppom tenperature, ?jut,caj,l zed W|tthN
&ronate solldlé 4
d'(i afed wisbier hyfradErace
spart vd_and washed Nw -t
\ ’ fate, filteredhs
Puri fi cati ope=Ry fl ash chr onmat ogr apAy (()
2: 8 et hyl Héicet @t e/ hexanes) af f ord¥d 3 (GUFS g, 34%3Cas o\
a col orl ess o@l: 1H NVR (300 MHz1CDCI 3) d 8. 14 (s, F
1H), 7.42 (m AH), 7.31-7.05 (m5SGédmer 4. 18 (s, 2%R jsomer
3.19 (s, 3H); FESI MS m z450 | C17I—A138r FAN2OS + |—|]+.B

Using essentially the same procedure described in Examples 133-137 and
employing a racemic mixture of 2-amino-5-[4-(2-fluoroethoxy)-3-methylphenyl]-3-
methyl-5-(3-pyrimidin-5-ylphenyl)-3,5-dinydro-4H-imidazol-4-one, the title S-isomer
(A) was obtained as a white solid, mp 116-118° C; [a]zs = -31.46 (1% in DMSO);,
MS(+)ES: 438 (M+H)"; and the title R-isomer was obtained as a white solid, mp 112-
114° C; [o)s = +35 (1% in DMSO); MS(+)ES: 438 (M+H)".

EXAMPLE 139
Preparation of (5S)-2-Amino-5-[4-(2-fluoroethoxy)phenyl]-5-(4-fluoro-3-
-3-methyl-3,5-dihydro-4H-imidazol-4-one [A] and (5R

methyl-3,5-dihydro-4H-imidazol-4-one [B]
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Step c) Preparation of conpound 4 A m xture of 3 (0.73
g, 1.63 mmol), nethyl iodide (0.25 g, 1.79 mmol) in

wo smpoapsinol (10 nl) was heated at 80 OC for 1P¢m/US2005/020720

concentrated, redissolved in isopropanol (20 ni),
cooled to 0 OC and charged with ammonia gas (2.0 Q).
The reaction vessel was seal ed and heated at 80 OC for
48 h. The reaction was cooled to roomtenperature,
concentrgyed and purified by fl@sk cgromatography,2N
(100 0: 0 th 88"20: 0.5 net hyl ene

Net hanol aameen ed "tL" umm XI de)N
B2 ¢—88% nas o
) d 7.62 (dd,
( 4.35 (s, 12 (s, 3H),;

'F
mz 432 [ CL7HM4Br FANBO + H +. Step d)oReparation of

conpound 5 A }xture of 4 (0.52 g, 1.20 ), F
4-di met hyl am nppyridine (0.77 g 2 mmol) and ..
di -terf-butyl €di carbonate ( 1. 3858Iso '32 nmol ) inSR'somer

tetrahydrofuran (5 nm) was stlrred at room tenpergure
for 1 h and concentr at ed. Purifi cation by flash
chromat ography (silica, 1:

acet at &} FRERBYCINUE Phe &EH‘QS5 @(&@Jogoet@%@@phggylé rovififiugro-3-
S%{hﬁﬂdlﬂ-‘d— n9l¥@0 I 3 m}o-ﬂlH-ﬁ'mﬁﬁzéldﬂondwas Sefarated by

11ghiraliRIEC thrglcel Agp s >1_£g cryp ;%mg nr,cgﬁf g:ﬂasbq_gtOI-?Hggaar(%US 85) and
18Hiow B ofVBd mLAGR %o bi@?ﬂﬁﬂﬁrﬁkw\@s(‘mﬂm wiSiteegoli@) mp 120 °C;

b lobor ﬁéﬁ'a&j” (535 TP ORg PN 00 B Bvstael 1 8 is: 3. 4.14-
8‘2‘% 1) 4 2801, 03 PoDSUBE(@, 1D €74 B78T, THRIEGT (bs. 24,
| | | | U | |

oo el b ahn il Rald ady um (L1 o chl oF e, o 150, 8.02

10 0 (Q,GQ-I)[T'GQ@(S,' MG hel (verpsss. O-iddkRe flld RUESMer as a white solid, mp

15

120 °C; [at)zs = +31.2 (1% in MeOH); 'H NMR (400 MHZ, DMSO-dg) § 2.97 (s, 3H),
4.15-4.16 (m, 1H,), 4.20-4.21 (m, 1H), 4.65-4.66 (m, 1H), 4.74-4.75 (m, 1H), 6.67 (bs,
2H), 6.88-6.89 (d, 2H), 7.34 (m, 1H), 7.35-7.37 (d, 2H), 7.55, (m, 1H), 7.65 (m, 1H),
8.92 (s, 2H), 9.22 (s, 1H); MS m/e (M-H)'422.1.

EXAMPLES 140 AND 141
henyl

-2-Amino-5-[4-(2-fluorcethox

heteroarylphenyl)- 3,5-dihydro-4H-imidazol-4-one Compounds
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10

15

degassed and heated at 110 OC for 20 mn. The m xture
was cooled to roomtenperature and concentrat ed.
w@0howsas i on by flash chromat ography (silica, PAT/851005/020720

4:

6 ethyl acetate/ hexanes) afforded 6 (0.055 g, 28%

as a white solid: 1H NWR (500 MHz, CDCI3) d 8.24 (m
1H), 7.82 (m 1H), 7.48-7.1 1 (m 8H)14.03 (d, J = 9.5
Hz, 1H), 3.95 (d, J = 9.5 Hz, 1H), 2.78 (s, 3H), 1.31
(s, 18H); ESI M5 mfz 649 [ C32H33F5N4CG+ XHNN Step f)

W

brine (20

Preparatiqp of N Ro
4-[4-fluorg-3-(2-f|poro- pyﬂﬁdi n-3-yl)-ph R,1- Met hyl
-4- B(OH

(4-triflubgoh -phenyl)-4,5-((ji Py dr o- A i daz s 2-
yl am ne A m xtaung of 6 (0.055 g, 0.085 4 M
hydr ogen ¢ \de in dioxane (5 nL) was heat gd\alN-~50
'0C for 1 h,\cgbled to roomtenperature an
concentratgd. The reaction mxture was th i Put ed

th chl or:{éorm (50 nmL) and sodi um bi car gonate (10

), dried over sodiumsulfate iltered and

m.). The orfgani c | ayer was separated andg\ashed W th
f

concentrated. Purification by preparativ

af

HPLC
forded the title product as a white solid, 0.031 g

(82% vyield), nmp 65-70 OC, 1H NVR (500 MHz, CD3CD) d .

8.

22 (nusiddibssenBBlly(the sdr® procdBuré.dascried iB Bkamgle D 4rid,

3 uoRts S kporaaroTa e S e sk g mein-

1155-diHyakb-480AidaZdé 3 -onéldhdears ditableHegterbryworshidacid, the compounds

[
2.
5-

S SRR A -

dridlyses. - ‘

trifluoromethoxy-phenyl)-3.5-di hydro-im dazol e- 4-t hi on
eStep a) Preparation of Compound 2 A m xture of
met hyl ami ne hydrochl ori de (DABLEVW, 3.18 mol),

1.

triethylamne (0.320 g ,. 3yl8 n]?)I) and 1 (0.470 g,
d

06 nmml) in ethanol was st};'—r

i at 70 OC for
N .

(3~
X\
O’\/F
Ex. : : mp
NO ) R9 X - [(X.]25 °C
140 H N -18.4 (1% MeOH) 145 .
141 F CH - 106

EXAMPLE 142

Preparation of (5S)-2-Amino-5-[4-fluoro-3-(5-fluoro ridin-3-\il)menyll-5-j4-

methoxyphenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one [A] and (5R)- 2-Amino-

260-



1h. The solvents were evaporated and the residue
partitioned between ethyl acetate and water. The

wWoe@aniwss ayer was separated and washed wi th brPeTesS1088020720

10

15

20

m ), dried over sodiumsulfate, filtered and
concentrated to afford 2 (0.460 g, 99% as a yellow
solid: 1H NWR (300 Mz CDCI3) d 7.71 (br s, 1H),
758749(m2H) 7.37 (d, J:89H212H) 730719
)M W ) J

1.0 mml) Hql rret hanol (50 m _) and cmﬁentrated HzN

aqueous ammbii A mydr oxi de (10 ni stirred ALHs
overN~ght at;\?Lom dhesTpRIa £ Af@»e\r this , 1093\
aquéoul_sodi I thi est-at ) vvé’s added 7 0
m ntrated to re

met hanod t he aqueous” mxt vvi
met hyl ene chl ori

i gy, The or ganié | ayer o@s separat ed, OCHS,

washed with brine (%O m.), dried over sodium sulfate,

filtered and concentr at ed. Purlf s%rlngn of the

resultant residue by flash chro ography (sili

95:5 net hyl ene chl ori de/ met hanol ) aaf f orded 3 (O 25@ g,

57% as a white solid: 1H NWMR (300

(t, " J A 1ac¢nwzmlx1qq§a of a-agmlnc(-a-m {]uoro-@ (§-firq9ropzp§ 21 3-y|)phenyl] -5-(4-

7. rﬁ@thggﬁrﬁeﬁﬂ)?@#&thyl B §§lh§dro-4»ﬂ-l m&'az%l Jﬂbne Nd)s separdted 15} chiral
Hz H) ép ... ESI Qﬂﬁs

[ dmg:gwm@@ Zx2ﬁ]cm @mwtbm%{? 8P?%fn3 tOH in hexanes

5_(6W%‘eneﬁﬂ&l§m(n%) {d 4108 Preltivé iSHEsmer (A):) foitaensl e @mtvedH); 'H
( MNMR| fDMSOdn%Q%Mk'?) ffoﬁ@ﬁ)ﬁ $HRB 38534 Y0 6 (s R B (d. 2H), 7.22-
$5 @Pg%lﬁl ?'ge(npﬁ dH61d), 7% (ﬁ? fifgoé 5(d, 1H),86 (d. 1H)2{MS mle

5-R isomer

bor nic acid (0

b| (Mmﬂmeand thh dite Ri-lﬁ@')\pfa(Bl) aldias FF(435)4 61% trMeeH):dHONM

oMy 00 457 D50, BEB30 10 0 (g gl oot 72275

D\, \8&) €7.5 (16, OH)17.6) (ddzam hest(ed 18), 88@(d3¢H1) &6 1d HH)TM§ m/e
m Kk Lﬁ) 2T

EXAMPLE 143
4-fluoro-3-

Preparation of (58)-2-Amino-5-
-3-methyl-3.5-dihydro-4H-imidazol-4-one [A] and (5R

5-[4-fluoro-3-(4-fluoropyridin-3-yl)phenyl]-5-(4-methoxyphenyl)-3-methyi-3,5-
dihydro-4H-imidazol-4-one [B]

-2-Amino-
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cooled to roomtenperature and concentrated in vacuo.
The resultant residue was diluted with ethyl acetate

w@oeaisY . The organi c | ayer was separat ed aneCmES1e%020720

with brine (20 m _), dried over sodium sulfate,
filtered and concentrated. Purification of this
resi due by flash chromatography (silica, 97:2.5:0.5
nmet hyl ene chl ori de/ met hanol / concentrat ed anmoni um
hydr oxi dg), af f orded 0.087 g ofy,;1 paI@ yel | ow soH \d-

This materyal.Cilas freeze gried Prgrite: ,CH3
agels e wat dfikal (6.0 o afN or thg t4 t

e Yo w-set6, “R39% yi ekd 1. 8309
OCI;__ 1 VHz, dt, J /
Hz! 1H : .79 (m 1H) g7 7%5 s, 1F) % @
(m 4H) . 7. 44" 338 (M 1H), 7.27-7. 3m 1F), 7.14 ocH,

(d, J = 8.9 Hz, , 3.48 (S, 3H); ESII\/Brriz461

[ C22H16F4NACS + H] +; EXAMPLE 14% Eval uati on of

I nhi bition of hBACEL MIBACEI anhd°HEACE2 by Tesf Somer
Conpounds Assay Conditions : 104nM hunman BACE1l (gr 10
nM Murine BACEl, 1.5 nM human BACE2) 25 nM substr
(WABC- 6A ragemis sroxtare qf 2Aminerashaugro- %famrw*ﬂ@r&yl)phenyl] -5-(4-
C%_@tﬁokwm%nw 30AYE NG 3°‘§%Fh%r%-4l-ﬁ|ﬂ1léaz%l-4fbn@5h/és%g§ted?Q/%hlral

erature: roomtenperature;

B GeC hEAlea i AD dBEgem (aMmRrHIihRebile These SA%EEIGHNdexanes
Rggeﬁ tﬁ?g/%aﬁma% g@éﬁhe tﬁle@@éﬁe#?ﬁg“ﬁﬁz JQ/E;@' 3YERMeOH); 'H

gro CV; peptide sl
AbMMB\/NDMﬂQﬁRB@@M%ésr%dS %pﬁ iﬁaés WGMS}%) 6.8(d, 2H), 7.3

SRS, . S A YRR oy 0,

sudarid)mledé-ls(dm@@) i [8]pF epBEE%LB MePH)hEH NOR mamsmega@ MHz) O

? 8% ?gﬂ %hé E%?Ep.bagf? QD %55145 G AHEPETAL A 743 (m, 1H), 7.52

(m, 2H), 8.55 (d 1H), 8.63 (t, 1H), MS m/e (M+H)" 409.

EXAMPLE 144
Preparation of 4-[4-Fluoro-3-(2-fluoropyridin-3-yl)phenyll-1-methyl-4-(4-

trifluoromethoxyphenyl)-4,5-dihydro-1H-imidazol-2-ylamine
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nm usi ng an extinction coefficient e of 18172 M 1cni
1, The substrate stock is stored in small aliquots at

WO 8eIsfSubstrate Stock] = ABS 4 * 106 / 1817BCT/US2005/020720
mV) Det er mi nati on of Stock Enzyme Concentration : The
stock concentration of each enzyne by ABS at 280 nm
using D of 64150 M 1cm 1 for hBACEI and MuBACElI, 62870
Mlcm 1l for hBACE2 in 6 M Guani di ni um Hydr ochl ori de
(from Research Organics, Cat. # 5134G 2), pH 6. gThe ,CH;
extinction coef |C@@p@t e 260nm f or each enzyme was—N

cal cul at e§ on Known amﬁo aci d conpos t| on}mnd

p L | ion coefleél erﬂ@""for Trp (569N

1) a 11.28 M1 cm 1) CAnal . Bi d

18%; ). Dilution a’:\nane 3@4 (gg%eps t dt al OCF;
reactl on vol une: 100 m nhl brtor dilutions_in

buffer A(86.7 mM Na- Acet ate ¥ 4.5, 0.0667% Cl—IAPS)z
are prepared, 2. 4X enzyne dilutjon in buffer A(66.7
nM Na- Acetate, pH 4.5, O. 08679 PS) are prepared, 3.
100 m\/l SUbstrate dilution j PBS is prepared, 4. 50

h i and 2Br \] subst ratengr, eP,@LpIg@IoC 1h
to eac L of 96-wel | @ DYNEX
Techrmlsogtcas WR #:. X 046 el mreztn\ageg),)/sea?i’éﬁtube 80°C 2d

mL 4X enzypp are added to the i nhi bltof’ and substrate
m xer, the fluorescence readdngs are initiated. 88%
Fl uorescence Readings : Readings at |ex 320 nm and
| ern 420H ar,eHf aken every 40-sec for 30 nmin at I\goom
tenperaturgrthd determ ne the |inear slope for® )_N

subsgrate avage rate (v, )Boc;O,DMAP
THF
F O OCF 65% O 0
. OCF,
4
X BOOH):
| 4 N HCV/dioxane

50°C,1h

Pd(Ph3P),Cl, Na,CO; 32%
1:1 toluene/ethanol
110 °C, 20 min

28%

Step a) Preparatlon of compound 2
A mixture of 1 (2.00 g, 5.1 mmol) and 1 -methyl- -2-thiourea (2.07 g, 23.0 mmol)
5 in ethanol (50 mL) and dioxane (50 mL) was stirred at room temperature for 5 min. A
solution of sodium carbonate (2.44 g, 23.0 mmol) in water (20 mL) was added and
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Cal culation of % Inhibition : % Inhibition = 100 * (1-
v, / VO) (v,=substrate cleavage rate in the presence

w®boobmbriehd t or, VO=substrate cl eavage rate in tPer/us2005020720
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absence of inhibitor) 1C50 Determ nation: %I nhibition
=[(B*1C0 n) + (100 * 10")] / (1C50 + 10"),

Fl uorescent Kinetic Assay for human reconbi nant BACE 2
This assay is used to provide kinetic and selectivity

PO BT kO Lirtdiar BBALHSER R, THE (LEREAthal HRLLASY 10 room

|na assa condi t1ons _
h wmperA(rElco(noentmmedel\mmteldemMM apetatesm 0/t aad brine (20 mL).

B 2 5
adneskado EYRHAE tiephdied difiched Withip il Ry b, Uled over sodium
plsluuaté filr&bandodNeentraedo Pﬁﬁcaﬂwﬂpél@éh ¢hemategraphy (smca 1:9
1
B oGR8 8y Ty S5 Do 1O05) 8 g oo
# CU%OAI) 816 PRig, W=d. 3t 24 Hz ( 188), ¥ ¢667.27 (Tat6H)23-2034- 313‘01
Pept i ubst rate zSEVN EFRDpa: AnaSpec, Peptide
N%R%P Heparaton of ¢ moughgﬁf stock substrate
( Abz SEVINiDAGTE RIDA 4220 gntéﬁhnad:l) and 1.0 M Boratve tateabidrofuran complex
soI n,l p
TPkl bR LIS B M RR O fE) W fhea at
deéf&b(mweerdgrhythabyeaﬂedmtb 6alY HEB 24mi ui3rgmal) apd theatediab 80 °C
coeffic nt e
5L THe L up LA T AL S0
AB&a&Mmhe smmqasz Ngl 84armn(ql)ranqmulutedtvetlhmtmdaac@atedﬂog gk The
enz t T t
o HEdAMe (ROGE I il and DAl HALIEO ML drfeéB Rbr Efifin
Mbalfaté, f_iltaremam’e‘ﬂncgmtqatt_am BAQficatiorangfiesh Nmmmtograpby (silica, 1:9to
NBACE Ry dbebatlhOUARE LR iB $YSFHGH49) £ E5REEs oil: 'H NMR (300
MHz, CDCl;) 5 8.14 (s, 1H), 7.42 (m, 1H), 7.31-7.05 (m, 6H), 4.18 (s, 2H), 3.19 (s,
3H); ESI MS m/z 450 [C17H13BrF;N,0S + HJ".
Step c) Preparation of compound 4
A mixture of 3 (0.73 g, 1.63 mmol), methyl iodide (0.25 g, 1.79 mmol) in
isopropanol (10 mL) was heated at 80 °C for 1 h, concentrated, redissolved in

isopropanol (20 mL), cooled to 0 °C and charged with ammonia gas (2.0 g). The
reaction vessel was sealed and heated at 80 °C for 48 h. The reaction was cooled to
room temperature, concentrated and purified by flask chromatography (100:0:0 to
80:20:0.5 methylene chloride/methanol/concentrated ammonium hydroxide) afforded
4 (0.62 g, 88%) as a coloriess syrup: 'H NMR (300 MHz, CD3;0D) § 7.62 (dd, J = 6.3,
2.4 Hz, 1H), 7.61-7.20 (m, 6H), 4.35 (s, 2H), 3.08 (s, 3H), ESI MS m/z 432
[C17H14BrF4Nz;O + H]".

Step d) Preparation of compound 5 -

A mixture of 4(0.52 g, 1.20 mmol), 4-dimethylaminopyridine (0.77 g, 6.32
mmol) and di-tert-butyldicarbonate (1.38 g, 6.32 mmol) in tetrahydrofuran (5 mL) was
stirred at room temperature for 1 h and concentrated. Purification by flash
chromatography (silica, 1:9 to 2:8 ethyl acetate/hexanes) afforded 5 (0.49 g, 65%) as
a white solid: '"H NMR (300 MHz, CD,0D) & 7.67 (dd, J = 6.6, 2.1 Hz, 1H), 7.44-7.03
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Research Organics, Cat. # 5134G 2), pH 6. (The
extinction coefficient e280 pmfor each enzyne is

weao60bwted based on known ami no aci d conposi t PONUS2NA5/020720
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publ i shed extinction coefficients for Trp (5.69 M 1
cm 1) and Tyr (1.28 M1 cm 1) residues (Anal.

Bi ochem 182. 319- 326) .) Dilution and M xing Steps:
Tot al Reacti on Voune. 100 mL 1. 2X inhibitor

dl(llé_lg )t; 14 814,66 ng)vagéq% &}H $3 ﬁg 1.39 (s, 18H);

are pre a enzy
blﬁsmsnc(/ﬁewtwabaﬂw&saﬂé] pH 4.5, o 0667% CHAPS)

trate dilut 1X PBS,

SPief of Fefatarian of BOmBbOHEC LT &) 0 0 M Subet rat e ar &

added tPomédirke ofSI(0.1813. 0800mol), Plueropyiding-Bagepic acid (0.064 g,
T diately 25
TR Eoal oyt ke 8 S e e oL

enz Itor and substrate
mibisétriphenyiphesphinalpabastivn ¢8 dichiatidade.0at 8. 9-A3@ mmaelHand

Fl @a{neﬁg@ﬁagﬁa%@dmgf 0:08B3ARbINGS!: Floldere/Etof ABImL )G

Sec or 30 mn at room

t @I@p@@tdmf@ heated & 1d@t €fefi39aminh d heimidyre Wasperoledio room
S Lf@rﬁ/ﬁlér%%ﬁ%%h& %ﬁ&‘?%rél%ﬁe P(J}(flc)atloﬁﬂﬁ‘hé(s“ﬂ &r?fnafo%}éﬁhggﬁhc%” 1:9to

Irtron : tion =

= %@Q%M%qeéatelih@samgbaff%@@ 6 (P-93fx0. p°+8e(«s)a$@ewlaﬁe solid: )H NMR (500
oGP 2F (B 3L T R AR AR (B B 403 RRFES e,

| G50; 3.95 (4, L0095 HD 1K), 2.78 (sCBia): 1431|(§")8H)Tﬁ§| M8tz 64

otf& Has%ch BE Fﬁhovvn on Table VI.For Table Vi
Step f) Preparation of 4- [4-f|uoro-3 (2-fluoro-pyridin-3-yl)-phenyl]-1-methyl-4-
(4-trifluoromethoxy-phenyi)-4,5-dihydro-1H-imidazol-2-ylamine

A mixture of 6 (0.055 g, 0.085 mmol) and 4 M hydrogen chloride in dioxane (5

mL) was heated at 50 °C for 1 h, cooled to room temperature and,concentrated. The
reaction mixture was then diluted with chloroform (50 mL) énd sodium bicarbonate
(10 mL). The organic layer was separated and washed with brine (20 mL), dried over
sodium'sulfate, filtered and concentrated. Purification by breparativé HPLC afforded
the title product as a white solid, 0.031 g (82% yield), mp 65-70 °C; 'H NMR (500
MHz, CD;OD) 5 8.22 (m; 1H), 7.95 (m, 1H), 7.35-7.23 (m, 8H), 4.10 (t, J = 7.5Hz,
2H), 2.93 (t, J = 7.5 Hz, 3H); IR (ATR) 3059, 2926, 1670, 1641, 1570, 1503, 1427,
1253, 1201, 1161, 829, 804, 765, 718 cmf‘_; ESI MS m/z 449 [CxH17FsN,O + H]'.

EXAMPLE 145

Preparation of 2-Amino-5-

trifluoromethoxy-phenyl)-3,5-dihydro-imidazole-4-thione
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A=0.01m@Mt0. 10MMB =0.1 InM1. COMC = >1.00 nM |
= > 100-fold selectivity H= 10-1 00-fold selectivity
WO bdo60963D- f ol d sel ectivity Table VI 10 No. BAEELUS2005/020720

BACE1/BACE2 . 5 BIlIl 6 BIIl 7 A1l 8 All 9 AIll 10
All 11 ATl 12 A1l 13 AIll 14 A1l 15 B Il 16 A1l
17 ATl

SyN,cm
MeNH, Br HN S t-BuOOH
EtOH, 70 °C ‘ =‘ 5:1 MeOH/NH,OH
OCF;
2

1 R

| ,CHs
B(OH)2
Pd(PPh;),Cl,, PPh,

N32CO3
DME, H,0

Step a) Preparation of Compound 2
A mixture of methylamine hydrochloride (0.210 g, 3.18 mmol), triethylamine
5 (0.320 g, 3.18 mmol) and 1 (0.470 g, 1.06 mmol) in ethanol was stirred at 70 °C for
1h. The solvents were evaporated and the residue partitioned between ethy! acetate
and water. The organic layer was separated and washed with brine (30 mL), dried
over sodium sulfate, filtered and concentrated to afford 2 (0.460 g, 99%) as a yellow
solid: 'H NMR (300 MHz, CDCl,) § 7.71 (br s, 1H), 7.58-7.49 (m, 2H), 7.37 (d, J =
10 8.9 Hz, 2H), 7.30-7.19 (m, 3H), 3.68 (s, 3H).
Step b) Preparation of Compound 3
A mixture of 2 (0.458 g, 1.05 mmol) and t-butyl hydroperoxide (1.88 g of a
70% solution in water, 21.0 mmol) in methanol (50 mL) and concentrated aqueous
ammonium hydroxide (10 mL) was stirred overnight at room temperature. After this
15 time, 1(5% aqueous sodium thiosulfate (30 mL) was added; the mixture was
concentrated to remove most of the methanol and then the aqueous mixture was
diluted with methylene chloride. The organic layer was separated, washed with brine
(30 mL), dried over sodium sulfate, filtered and concentrated. Purification of the
resuitant residue by flash chromatography (silica, 95:5 methylene chloride/methanol)
20 afforded 3 (0.250 g, 57%) as a white solid: '"H NMR (300 MHz, CDCl;) 5 7.88 (t, J =
1.7 Hz, 1H), 7.81 (d, J = 8.9 Hz, 2H), 7.72-7.65 (m, 2H), 7.36 (t, J = 7.8 Hz, 1H), 6.98
(d, J = 8.9 Hz, 2H), 3.90 (s, 3H); ESI MS m/z 444 [C;H,3BrF3N3OS + H]".
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18 A1l 19 ALl 20 B 111 2 1 A1l 22 A111 23 A1l 24
A llTable VI. cont. No. BACE1l BACE1l/BACE2 . 25 A | |

wWQs0k0b9653 27 Al | 28 A1l 29 AIl 30 B Il 3 BCBU$10b5/020720
32 AI1Il 36 AI1lIl 37 AI1lIl 38ACI1II 38B A1 | 418B
Il 42 B I
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Step c) Preparation of 2-amino-5-[3-(2-fluoro-pyridin-3-yl)-phenyl}-3-methyl-5-
(4-trifluoromethoxy-phenyl)-3,5-dihydro-imidazole-4-thione

A mixture of 3 (0.16 g, 0.38 mmol), 2-fluoropyridine-3-boronic acid (0.075 g,
0.530 mmol), bis(triphenylphosphino)palladium(ll) chloride (0.013 g, 0.019 mmol),
triphenylphosphine (0.010 g, 0.038 mmol) and sodium carbonate (0.121 g 1.14
mmol) in 3:1 DME/water (6.0 mL) was heated at 80 °C for 1 h. The mixture was
cooled to room temperature and concentrated in vacuo. The resultant residue was
diluted with ethyl acetate and water. The organic layer was separated and washed
with brine (20 mL), dried over sodium sulfate, filtered and concentrated. Purification
of this residue by flash chromatography (silica, 97:2.5:0.5 methylene
chloride/methanol/concentrated ammonium hydroxide) afforded 0.087 g of a pale
yellow solid. This material was freeze dried from 1:1 acetonitrile/water (6 mL) to
afford the title product as a pale yellow solid, 0.069 g (39% yield), mp 89-99 °C; 'H
NMR (300 MHz, CDCls)  8.17 (dt, J = 4.8, 1.5 Hz, 1H), 7.86—7.79 (m, 1H), 7.65 (br
s, 1H), 7.55-7.48 (m, 4H), 7.44-7.38 (m, 1H), 7.27-7.25 (m, 1H), 7.14 (d, J = 8.9 Hz,
2H), 3.48 (s, 3H); ESI MS m/z 461 [Cz,H16F4N,OS + H]';

EXAMPLE 146

Evaluation of the Inhibition of hBACE1, MuBACE1 and hBACE2 by Test

Compounds

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); final buffer
conditions:50 mM Na-Acetate, pH 4.5, 0.05% CHAPS, 25% PBS; temperature: room
temperature; reagent information:Na-Acetate: Aldrich, Cat.# 24,124-5 CHAPS:
Research Organics, Cat. # 1304C 1X PBS: Mediatech (Cellgro), Cat# 21-031-CV,
peptide substrate AbzSEVNLDAEFRDpa: AnaSpec, Peptide Name: WABC-6;
determination of stock substrate (AbzZSEVNLDAEFRDpa) concentration: a 25 mM
stock solution in dimethyl sulfoxide (DMSO) is prepared using the peptide weight and

MW and diluted to 25 uM. The concentration is determined by absorbance at 354
nm using an extinction coefficient ¢ of 18172 M™'cm’, The substrate stock is stored in
small aliquots at -80° C. [Substrate Stock] = ABS **"™ * 10°/ 18172 (in mM)
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50 A1l 60 AIIl 61 AIIlI 62 A1l 63 A1l 64 ClII

Determination of Stock Enzyme Concentration: The stock concentration of
each enzyme by ABS at 280 nm using O of 64150 M™'cm™ for h(BACE1 and
MuBACE1, 62870 M'cm™ for hBACE2 in 6 M Guanidinium Hydrochloride (from
Research Organics, Cat. # 5134G-2), pH 6.

(The extinction coefficient £€°°"™ for each enzyme was calculated based on known

amino acid composition and published extinction coefficients for Trp (5.69 M cm™)
and Tyr (1.28 M cm™) residues (Anal. Biochem. 182, 319-326).
Dilution and mixing steps: total reaction volume: 100 pL

1. 2X inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS)
are prepared,

2. 4X enzyme dilution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS)
are prepared, C

3.. 100 uM substrate dilution in 1X PBS is prepared,

4. 50 pL 2X Inhibitor and 25 L 100 uM substrate are added to each well of 96-well
plate (from DYNEX Technologies, VWR #: 11311-046), the immediately 25 pL 4X
enzyme are added to the inhibitor and substrate mixer, the fluorescence readings
are initiated.

Fluorescence Readings: Readings at Ao 320 nm and Ae 420 nm are taken

every 40-sec for 30 min at room temperature to determine the linear slope for
substrate cleavage rate (v;).

Calculation of % Inhibition: % Inhibition = 100 * (1- v;/ vo)
(vi - substrate cleavage rate in the presence of inhibitor,

Vo = Substrate cleavage rate in the absence of inhibitor)
ICso Determination: % Inhibition = [(B * ICso") + (100 * Ig")] / (1Cso" + Ig"),

Fluorescent Kinetic Assay for human recombinant BACE 2
This assay is used to provide kinetic and selectivity parameters for the

analyses of the tested compounds.

Materials and methods: final assay conditions:10 nM human BACE1
(or 10 nM Murine BACE1, 1.5 nM human BACE2) 25 yM Substrate (WABC-6, MW
1549.6, from AnaSpec). Final buffer conditions: 50 mM Na-Acetate, pH 4.5, 0.05%
CHAPS, 25% PBS. Temperature: room temperature. Reagent Information: Na-
Acetate: Aldrich, Cat.# 24,124-5 CHAPS: Research Organics, Cat. # 1304C 1X PBS:
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VI. cont. I n (uM Ex. No. BACEl BACE1l/ BACE2 .

Mediatech (Cellgro), Cat# 21-031-CV Peptide Substrate AbzSEVNLDAEFRDpa:
AnaSpec, Peptide Name: WABC-6

Determination of stock substrate (AbzSEVNLDAEFRDpa) concentration:
A 25 mM stock solution in DMSO is prepared using the peptide weight and MW, and

diluted to 25 uM. The concentration is determined by absorbance at 354 nm using
an extinction coefficient € of 18172 M'em™. The substrate stock is stored in small
aliquots at -80° C. [Substrate Stock] = ABS ™ * 108/ 18172 (in mM)
Determination of stock enzyme concentration: The stock concentration of
each enzyme is determined by ABS at 280 nm using & of 64150 M"'cm™ 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 £22° ™ for
each enzyme is 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- Voume.: 100 pL
1. 2X inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) are prepared,
2. 4X enzyme dilution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) are prepared,
3. 100 uM substrate dilution in 1X PBS, 50 pL 2X Inhibitor and 25 pL 100 pM
substrate are added to each well of 96-well plate (from DYNEX Technologies, VWR
#: 11311-046), then immediately 25 pL 4X enzyme is added to the inhibitor and
substrate mixer and the fluorescence readings are initiated.

Fluorescence Readings: Readings at A.x 320 nm, Aem 420 nm are taken

every 40-sec for 30 min at room temperature and to determine the linear slope for
substrate cleavage rate (vi).
Analysis of calculation of % inhibition: % Inhibition = 100 * (1- v; / vp)

v; = substrate cleavage rate in the presence of inhibitor,
Vo = substrate cleavage rate in the absence of inhibitor)
ICsp Determination:

% Inhibition = ((B * ICso") + (100 * 1")) / (1Cs" + o),

The data obtained are shown on Table VI.
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86 Al 88 AIl 89 A1 I 90 AIll 91 AI | 92 A
Al |l 94BI1 1 95 A1 | 96 AIlIl 97 AIl - 99 A
w®2006009%683A C 111 101B Al 102A B 111 102B A I¥C
11 103B A Il 104 AIl 105A B 11l 105B A1 |

For Table VI
A = 0.01uM-0.10puM
B = 0.11uM-1.00uM
C =>1.00uM
5 I = >100-fold selectivity
I = 10-100-fold selectivity
Il = <10-fold selectivity
Table VI
10
IC 5o (uM) .
Ex.
No _BACE1 BACE1/BACE2 .
5 B ]
6 B n
7 A I
8 A I
9 A I
10 A !
11 A [
12 A [
13 A i
14 A !
15 B !
16 A i
17 A ]
18 A I
19 A 1]
20 B i
21 A I
22 A i '
23 A I
24 A I
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106A C 11l 106B Al 107A Al 107B C 11l 108 A Il Table

VI. cont. No. BACEl BACEl1l/BACE2 . 109 A Il 110 Al |
waibeBodesd 112 A1l 113 A1 114 A1l 115 A || BABULDS/H20720

117 A1l 118 A1 119 B I | 120 A1 121 All 122 A1l

123 B 1 | 124 Al

Table VI, cont.

ICso (uM) .
Ex.
No. BACE1 BACE1/BACE2 .

25
26
27
28
29
30
31
32
36
37
38A
38B
41
42
43
44
46
47
48
49
50
51
52
53
54
55
56

>

> >» > 0 ®>» > 0O > r o w>r OPP P> P OmDmO>Pr P P
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126 Bl 127 B I 128 B 1l 131 AIl 132 C 11l 133A B I11

133B A Il 134A B Il 134B A Il 135A C 11l 135B A

WO boDabb9esdVl . cont. No. BACE1l BACE1l/ BACE2 . 136FCTHU$3005/020720
137A C 11l 137B A1l 138A Al 138B C 11l 139A Al 139B
BI1Il 140 Al 141 A Il 142A C 111

Table VI, Cont.

ICso (uM)

Ex.
No. BACE1 BACE1/BACE2 .

>

57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
77
78
79
80
81
82
83
84

w > > r > > r P w>P>wwr >rrw>>rmorr>»rr>r
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142B A1l 143A C 111 143B A1l 144 B | 145 A 1l

Results and Discussion: As can be seen fromthe data
wehowmess Tabl e VI herei nabove, the conpounds FRIT/U$2905/020720

i nvention are potent and sel ective inhibitors of

BACELl. What is clained is: 1. A conpound of fornula I

wherein Wis CO CSor CH2; Xis N NOO CR10 ; Yis

N, NOor CRn; Zis N, NOor CR19 with the proviso that

no nore than two of X, Y @hpié ViBdorite N or NO Rl and

R2 are each independent|ly H CORZ0, CORR2 1 or an

optional Iy substituted Cl-CAal 5yI oup; R3 is H OR12
or a CrC bal kyl, %halm'kyg‘(@cmf c enyl ,

C2- Coal kynyl , C3-¢gcyclo l or | kyl group

each optionally S+i tuﬁé—gﬁm 2 ch

i ndependently H, hal ogen, NO2, CN, OR13, NR14R15 or a

G -C bal kyl, o odfal oal kf, C2- Csal kehyl ,

C2- Coal kynyl or C3xgC8cycl qal kyl group jeach optionally
substituted or when attached to adjacent carbon atons
R4 and R5 may be t%ken todether with the

90 A |
91
92
93
94
95
96
97
99
100
101A
101B
102A
1028
103A
103B
104
105A
1058
106A
106B
107A
107B
108

>0 >» » O P ®>» > 0>» @O @ > FXr Prr @m>»r >r Pr
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atons to which they are attached to forman optionally
substituted 5- to 7-nenbered ring optionally

W@ onbatswsng one or two heteroatons sel ected freem/@52006/020720
or S; Re, R7. Rs, Rg, Rio, R11 and R19 are each '
i ndependently H, hal ogen, NO2, CN, OR16 , NRL7R18 or a
G - C 6al kyl, d-Cehal oal kyl, C2-C6al kenyl, C2-C6al kynyl
or C3-C8cycl oal kyl group each optionally substituted;

nis CoM is a single bonfla%gr_p dbnits Cor a doubl e bond
when nis 1;R 2, Ri3. R 6 R2i are each

i ndependently H or a C -C 6al kyl - C6hal oal kyl ,

C2- Coal kenyl , C2- F(al kynw—m—oﬁlﬂ, = | or aryl
group each optiongllly substituted; and Ri Ri 5. R and
R18 are each in emi@é-ﬁior 1 2 ra

tautomer thereof, a stereoisonmer thereof or a

phar naceutical |y 28%eptable salt therdbf. 2. The
conmpound accordi ngygo claign 1 wherein | Wis CO 3. The
compound according to claim1 or 2, wherein RL and R2
are Hand R3 is C114 alk® . 4. The cdhpound accordi ng
toclaiml1, 2 or C‘%QWnerei nnis 1 5, The conmpound
according to any one of cIAai ms 1, 2, and 4 wherein
Formul a has the sttlictureA a 6. The conpound accordi ng
to claimwherein 5 mul a |, has the strjpcture Ib(Ib) 7.

The conpound acco ng toAcI aim6 wherein R3 is

met hyl . 115 A I
116
117
118
119
120
121
122
123
124
126
127
128
131
132
133A
1338
134A
1348
135A
1358
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8. The conpound according to claim7 wherein Y is CRl1

and R1 and R2 are H 9. The conpound according to
wa@b@bmdbssel ected fromthe group consisting of PCT/US2005/020720

2-am no-5-(4-fl uoro-3-pyri mdin-5-yl phenyl)-5-(4-netho

xy- 3- met hyl phenyl ) - 3- net hyl -

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

(5S) - 2-am no-5-[ 3-(2-fl uoropyridin-3-yl)phenyl]-5-(4-m

et hoxy- 3- met hyl phenyl ) - 3- Table Vi, cont.

net hyl - 3, 5- di hydr o- 4H- i ni dazor - 4- one;

2-am no- 5- (4- rrethoxySrnethyIﬁ)@e -3-net hyl -5- (3- pyr

i m di n-5-yl phenyl )3, 5- dmmemm|-4 one;

(5S) - 2- am no- 5- (4net th nethyl 5-(

3-pyrim di n-5- ylp-yggy w DB A S

di hydro-4Him daz | -4-one;

(5R) - 2- am no- 5- (4%|5r°‘uoro @pyrlmdln é'yl phenyl ) - 3- met

hyl'l?l[4_ h 137? I C35d'hd ”AIfH-' i d | -4

é?rl uor onet oxy?:f_)/Beny ]A, i hy rolI i m dazo on

4-[2-am no- 4- ( 4- nejgoxy- 3N’TEt hyl phenyl ) - 1- met hyl - 5- oxo

-4, 5-di hydro-1Hi m dazol -

yl]-2-pyri di n- 3- y138Bnzoni tCrl | e; i

2-am no- 5- (4- net - 3- metahyl phenyl ) - 3p net hyl - 5- (4- net

hyl - 3- pyri di n- 3-yl phenyl ) -

3, 5-di hydro- 4H-i rr’l&@&zol 4Bone; I

2 am no- 5-[ 4- rreth Zf(?( 3-(tr, |quororrethy])phenyI] 3-nmeth
-5-(3-pyridin-3- phenyl

3 5-di hydro-4/-/- nm dazol M- one;

2- am no- 3- et hyl - ﬁ met hgxy 3- et hyl gpenyl) 5- (3-pyri

di n- 3-yl phenyl ) - 3 di hydMo- 4H- i mi da2ol - 4- one;

2- ami no- 5- (4- net hagp- 3- netahyl phenyl ) - 3t met hyl - 5- (3- pyr

azi n- 2-yl phenyl )-132,3% c i

143B A
144 B |
145 A

Results and Discussion:
5 As can be seen from the data shown on Table VI hereinabove, the
compounds of the invention are potent and selective inhibitors of BACE1.
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di hydr o-4H i m dazol - 4- one;
2-am no- 3-net hyl -5- (3-pyri m di n-2-yl phenyl )-5-[4-(trif
wo 2ws/oeshoxy) phenyl | -3, 5- di hydr o-4H i m dazol PAF/US®)5/020720
2- am no- 5- (4- hydr oxy- 3- net hyl phenyl ) - 3- met hyl - 5- ( 3- pyr
i di n-3-yl phenyl ) -3, 5-di hydro- 4H-i m dazol - 4- one;
2 ani no- 5- [ 4- met hoxy- 3- (trlfluororrethyl)phenyl] 3-nmeth
-5-(3-pyrazi n-2-yl phenyl ) -
Y, i m dazol - 4- one,
(5 jh-gg-gé;?ng"ﬁ%égm met hoxy- 3- met hyl phenyl ) - 3- net hyl - 5- (
3-pyrimdin-5-yl phenyl) -3, 5-
di hydr 014/ - / Aicaimpagmesd offoroméa |
2- am no- 5- (4- met hoxy- 3- et hyl phenyl ) - 3- met hyl - 5- (3- pyr
i di n-3-yl phenyl ) -3, 5-di hydr o- 4H-| m dazol - 4- one;
2-am no-5- (3, 4-di et hoxypheny*F1)~eN3 ?retlyl -5-(3-pyridin-3
-yl phenyl) - 3, 5-di hydro-éHl m daz§l - 4 0ne;
2- ami no- 5- (3, 4- di net hgxyhhemyl)}‘d’%t hyl - 5- (3- pyri di n-
3-yl phenyl) - 3, 5- di hydue- 4k§ m dagol - yf- one;
2- am no- 5- ( 3- cycl opént R henyl ) = 3- net hyl - 5- (
3-pyridin-3-ylphenyl)-3, 5- N zol - 4- one;
t hyl - 5- ( 3- py
zpl - 4- one;
2- am' no- 5 ( 3- but oxy 4 nmet ho yphenyl/)/d t hyl - 5- (3- pyr
i di n-3-yl phenyl) -3, 5-di hydRo 4H- iRy daz 5~ 4-one;
2- am no- 5- ( 3-i sopropoxy- 4- met hoxyphenyl ) - °3- et hyl -5- (3
5 - pyridi n-3-yl phenyl ) -3, 5- @
wherein W is CO, CS or CH;
Xis N, NO or CRyo;

Yis N, NO or CRyq;

Zis N, NO or CR;g with the proviso that no more than two of X, Y or Z may

10 be N or NO;
R, and R, are each independently H, COR,,, CO,R, or an optionally
substituted C,-C,alkyl group;
Rsis H, OR; or a C4-Cgalkyl, C;-Cghaloalkyl, C-Cealkenyl, C,-Cgalkynyl,

15

20

25

C3-Cscycloalkyl or aryl(C,-Cg)alkyl group each optionally substituted;

R4 and Rs are each independently H, halogen, NO;, CN, OR,;, NRy;Rs or a
C1-Cgalkyl, C4-Cghaloalkyl, C,-Cealkenyl, C,-Cealkynyl or
C3-Cscycloalkyt 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 or S;

Rs, R7, Rs, R, Rio, Ry and Ryg are each independently H, halogen, NO,, CN,
OR;6, NRy7R;5 or a C4-Cgalkyl, C4-Cghaloalkyl, C,-Csalkenyl,
C,-Cgalkynyl or C;-Cscycloalkyl group each optionally substituted;

nis0or1;

-—-—— is a single bond when n is 0 or a double bond when niis 1;
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di hydr o-4H i m dazol - 4- one;
2-am no-5- (1, 3- benzodi oxol -5-yl)-3-net hyl -5-(3-pyridin

wo yhpasnyl ) - 3, 5- di hydr o- 4H m dazol - 4-one; PCT/US2005/020720

10

15

20

2-am no- 5- (2, 3-di hydr o- 1- benzof ur an- 5-yl ) - 3- net hyl - 5- (
3- pyridin-3-yl phenyl )-3,5- di hydro-4Hi m dazol - 4- one;
2-am no-5-[ 3- (cycl opent yl oxy) - 4- net hoxyphenyl ] - 3- net hy
| -5-(3-pyridin-3-yl phenyl) -
3, 5-di hydr@- I @y - 4- - - -
5" [ 2- arCAOSE et kg %ﬁé?%a%.e%%?wgg PTG S
- di hydr o- 1H-Gdvalgatkpll C4Cyalkerpl, sAbYWheFrrGssyelpalky or aryl group
2-am no-5-(3; Q= Ao yl)-3-net hyl -5-(3- pyr
i din-3-yl ph%r%b%gg&?ﬁé?ﬁé%@ggy%ﬁpl m dazol - 4- one;
2- am ndR&-R2, R @t fds 2repagh insiepentenily H-6-GitG.alkykret hy| -
3%@8%‘?&%}%&&% %fél?@dol S ié/_d(;%}%r?theﬁéof or a pharmaceutically acceptable salt
2-therenf- 5- ( 3- chl or 0- 4- met hoxyphenyl ) - 3- net hyl - 5- ( 3- pyr
I di n-3-yl phenyl ) -3, 5-di hydro- 4H-i m dazol - 4- one;
2-am no- 3-net hyl - 5- (3-pyri di n-3-yl phenyl ) -5-(3, 4, 5-tri
met hoxydbhenylhe @mpogné paeasdingitgelaigy bwherginpeis CO.
2- am no- 5- (4- met hoxy- 3- net hyl phenyl ) - 3- et hyl - 5- ( 3- pyr
I di n-4-yl phenyl) -3, 5-di hydro- 4H-i m dazol - 4- one;
2- ani nd3. 5- ( 3thet semrppuRd gediding fhelain § oB2eigin-Rs.gqnd.Raare H
i di n-3-yl phepylp.-is S-cdidiyfr o- 4H-i m dazol - 4- one;
2- am no- 3- ne%yligﬁgp{%i di n- 3-yl phenyl ) -5-[4-(triflu
or onet hoxy) phenyl | - 3, 5-di hydro- 4H i m dazol - 4- one;

4. The compound according to claim 1, 2 or 3, wherein n is 1.

5. The compound according to any one of claims 1, 2, 3 and 4 wherein
Formula has the structure la

R2

Ri, ~

6. The compound according to claim wherein formula | has the structure
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2-am no- 3-net hyl - 5- (3-pyri di n-3-yl phenyl )-5-[ (4-triflu
or onet hoxy- 3-

wa eaobhesesonet hyl ) phenyl ] - 3, 5- di hydr o- 4H i m dazedF4Sn%020720

10

15

20

pharmaceutically

2-am no- 5-( 3, 4-di et hoxyphenyl ) -5-(4-fluoro-3-pyridin-3
-yl phenyl) - 3- net hyl - 3, 5- di hydr o-4H-i m dazol - 4- one;
2-am no-5-(3-chloro-4-trifluoronethoxyphenyl)-5-(4-flu
or o- 3- pyri di n- 3-yl phenyl ) - 3-
met hyl - 3, 5- di hydr o- 4Hi m dazg)] - 4rgne; a tautomer
thereof; a stereoisoner_thereaﬂ* and f
pharmaceutical |y agceptable saIi}Lhﬁfeof. 10. A net hod
for the treatnent, \pnavention or/amgl i oration of a
di sease or disordewééha acteriz8d b evat ed
b-anyl oi d depositsior b '
whi ch conprises pr &g
therapeutically effective anmounjf of ﬁ conpound as
claimed in any one of clai Nz
according to claim10 wherefn said | S8Ase or disorder
is selected fromthe groupReonsi stfng of RAl zhei mer' s
di sease; mld cognitive inpairnment; Down's syndroneg;
hereditary cerebral henorrhage mﬁﬂw)anyloidosis of the
Dutch type; cerebral anyloid angi opathy; and
degenerative denentia. 12. The nethod according to
claim 1l wherein said disease is Al zheiner's disease.
13. A phar ' ik ahg i

ot 1 o ot SERfhG 0ol AReRATRL ISIBEN R, o
anount of. a conpound as clained in any one of clains 1

to 9. . A I i '
1 ‘ﬁ{eofo‘?ﬁpcouﬁev aicé&%g’ﬁ 'ic?cgﬁlgff \é\:ﬁgreﬂ'f Y& ERIPAHIW, and R,

of formula | wherein
are H.

9. The compound according to claim 1 selected from the group
consisting of:
2-amino-5-(4-fluoro-3-pyrimidin-5-ylphenyl)-5-(4-methoxy-3-methylphenyl)-3-methyl-

3,5-dihydro-4H-imidazol-4-one;
(58)-2-amino-5-[3-(2-fluoropyridin-3-yl)phenyl]-5-(4-methoxy-3-methylphenyi)-3-

methyl-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin-5-yiphenyl)-3,5-

dihydro-4H-imidazol-4-one,
(5S)-2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin-5-ylphenyl)-3,5-

dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-(4-fluoro-3-pyrimidin-5-yiphenyl)-3-methyl-5-[4-

(trifluoromethoxy)phenyl}-3,5-dihydro-4H-imidazol-4-one;
4-[2-amino-4-(4-methoxy-3-methylphenyl)-1-methyl-5-oxo0-4,5-dihydro-1H-imidazol-4-

yl]-2-pyridin-3-ylbenzonitrile;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(4-methyl-3-pyridin-3-ylphenyl)-

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

-78-



Xis N NOor CRIO; YISNNOO CRL1; Zis N NOor
CR19 with the proviso that no nore than two of X Y or

w@20wep0de83 N or NO Rl and R2 are each i ndependetit/i§20b5/020720

10

15

20

25

30

COR20, CO2R2 1 or an optionally substituted C1-C4 | vyl
group; R3is H OR12 or a G -C 6al kyl, CrCehal oal kyl,

C2- Coal kenyl , C2-C6al kynyl, C3-C8cycl oal kyl or

ar yKCr CeJal kyl group each optionally substituted; R4

a 8- @R ﬁt@ﬂ" Hényl1aLasen-5- ridiAN3-ylphenyl
"Edarﬁﬁto%R? rﬁ@ﬂ’an;’Q—Q @6}6 yM? (%rh%ehal ga ﬁy -ylphenyl)-
C2- CGaI%@‘HWdfOfﬂ'f@'ﬁPWW”eorCS C8cycl oal kyl group

e 3L Bmitietd-eingiLs-ya-midihoky- tzuhaﬁlylQﬁertM)@(s%;Inamt@dlphenw) 3,5-dihydro-
adj acent cafibon at ons may be taken toget her
with t HE-ipigago-tePnghi ch they are attached to forman
ORt-h iRl E-1-methoky-BLh&HylBheriy)- 37m€l?\zb5’-(3”-§yrétlﬁ£2 -ylphenyl)-3,5-
opti onal |y contal ni ng one or t t er oat ons sel ect ed

fr om O diNdsp-44-imigazolrongre -~ Ry, R10, Rn and R19 are

e@ﬁmirﬁdﬁﬁ%ﬂﬂﬁskb )Syﬂlﬂnndhﬁi—?@ﬁé\nyl)bm (t@Nordadthoxy ) pikhyRBES-

or a C| t7}\/ - Cehal oal kyl, C2- C6al kenyl
C2- Coaldt ‘4 "‘@?2@8‘1:9’&? soal kyl group each optionally
S@éﬁwtrtots-mhydﬁo Qmeﬂtylphenwasanéthw@(e dwarﬂa Mlenertyl)uamuhydro-

or Aé_? when n is 1; R12, 3, R16. R20 and
R2 1 ar E‘é‘lﬁzq ffSendent |y H or a C| C 6al kyl, Cl-

Chamal scp- mefﬁ%xycééunlﬂGdimhtetrﬁ}ap@@'lllﬁymyihyl 5-(3-pyrazin-2-ylphenyl)-
gﬁbgfzﬁégg{ygéﬂg lmlga¥0|_49énoup each optionally
(5R)-2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin- 5—ylphenyl) -3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-(3,4-diethoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-4H-
imidazol-4-one,
2-amino-5-(3,4-dimethoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-(3-cyclopentyl-4-methoxypheny!)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one; ‘
2-amino-5-(4-methoxy-3-propoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-butoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one; |
2-amino-5-(3-isopropoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one; :
2-amino-5-(1,3-benzodioxol-5-yl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-(2,3-dihydro-1-benzofuran-5-yl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;
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Ru. Ri5, R and R18 are each independently Hor CC
4al kyl whi ch process conprises reacting a conpound of

wo eooanbmsi | (H) wherein Hal is G or Br and RIPCRES2088020720

10

15

20

25

30

R4, R5, R6 and R7 are as described for fornula I

her ei nabove with a conmpound of forrmula |11

(I'11)wherein Qis B(OH) 2, Sn(n Bu)3 or Sn(CH3)3 and X,
Z, R8, RO and n are as described for fornula I

Y,
R Rl R P EE A G LSS Sy

conpourgh-dibydrogiHrimidazel-dropepone of clains 1 to 9 for

L[égggaﬁﬂ% "’!%&B {deﬁ-‘mg?-ﬁg@ﬁg?-”ﬁaph%ﬂyl) b Beyithypath Piﬁﬁﬁdazom yil-2-

tion or I or I'sease or disord
char actmethwbewndrlIQVat ed b-anyl oid deposits or

b- 208153 RFL-2-rhtnGeyBALAYAM-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-(2,3-dihydro-1,4-benzodioxin-6-yl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-chloro-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyridin-3-ylphenyl)-5-(3,4 5-tr|methoxyphenyl) -3,5-dihydro-4H-
imidazol-4-one,
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyridin-4-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one,
2-amino-5-(3-ethoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyridin-3-ylphenyl)-5-4-(trifluoromethoxy)phenyl}-3,5-dihydro-
4H-imidazol-4-one,
2-amino-3-methyl-5-(3-pyridin-3-ylphenyl)-5-[(4-trifluoromethoxy-3-
trifluoromethyl)phenyl]-3,5-dihydro-4H-imidazol-4-one;
2-amino-5-(3,4-diethoxyphenyl)-5-(4-fluoro-3-pyridin-3-ylphenyl)-3-methyl-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-chloro-4-trifluoromethoxyphenyl)-5-(4-fluoro-3-pyridin-3-ylphenyl)-3-
methyl-3,5~dihydroAH-imidazol-4-one;
a tautomer thereof; a stereocisomer thereof; and

a pharmaceutically acceptable salt thereof.

10. A method for the treatment, prevention or amelioration of a disease or
disorder characterized by elevated f-amyloid deposits or $-amyloid levels in a patient
which comprises providing said patient with a therapeutically effective amount of a
compound as claimed in any one of claims 1to 9.
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11.  The method according to claim 10 wherein said disease or disorder is
selected from the group consisting of Alzheimer’s disease; mild cognitive impairment;
Down’s syndrome; hereditary cerebral hemorrhage with amyloidosis of the Dutch
type; cerebral amyloid angiopathy; and degenerative dementia.

12.  The method according to claim 11 wherein said disease is Alzheimer’s

disease.

13. A pharmaceutical composition which comprises a pharmaceutically
10  acceptable carrier and an effective amount of a compound as claimed in any one of

claims 1 to 9.
14. A process for the preparation of a compound of formula |

R1\ R

// (CRQ)n ; \

S K\
\ 4 /v\j

R7
15 )]
wherein W is CO, CS or CH;
X is N, NO or CRyo;
Yis N, NO or CRy4; ,
Zis N, NO or CRyo with the proviso that no more than two of X, Y or Z may
20 be N or NO;
R; and R, are each independently H, COR,,, CO,R>; or an optionally
substituted C,-C,alkyl group;
Rsis H, OR;; or a C4-Csalkyl, C-Cghaloalkyl, C,-Cgalkenyl, C,-Cealkynyl,
Cs-Cgcycloalkyl or aryl(C,-Ce)alkyl group each optionally substituted;
25 R, and R;s are each independently H, halogen, NO,, CN, OR;;3, NRy4R5 or a
C,-Cealkyl, C4-Cghaloalkyl, C,-Cgalkenyl, C,-Cealkynyl or
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Ci-Cgcycloalkyl 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
5 selected from O,NorS; '
Rs, R, Rs, Ra, Rio, Ri; and Ryg are each independently H, halogen, NO,, CN,
OR;6, NR47R;5 or a C4-Cgalkyl, C4-Cghaloalkyl, C,-Cgalkenyl,
C,-Csalkynyl or C;-Cscycloalkyl group each optionally substituted;
nis 0 or 1,
10 -------- is a single bond when n is 0 or a double bond when n is 1,
Ri2, Ris, Rie, Roo and Ryq are each independently H or a C4-Cgalkyl, C;-
Cehaloalkyl, C,-Csalkenyl, C,-Cealkynyl, Cs-Cgcycloalkyl or aryl group
each optionally substituted; and
R4, Ris, Ry7 and Ry are each independently H or C4-C,alkyl
15  which process comprises reacting a compound of formula i

R

R1\N/

wherein Hal is Cl or Br and R,, Ry, Ra, R4, Rs, Rs and R; are as described for formula
20 | hereinabove with a compound of formula il
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wherein Q is B(OH),, Sn(n‘Bu); or Sn(CHs); and X, Y, Z, Rg, Rg and n are as -
described for formula | hereinabove in the presence of a palladium catalyst optionally
in the presence of a solvent.

15. Use of a compound as claimed in any one of claims 1 to 9 for the
5 manufacture of a medicament for the treatment, prevention or amelioration of a
disease or disorder characterized by'elevate_d B-amyloid deposits or B-amyloid levels
in a patient. ' V
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