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di sease of the brain primarily associated wth aging,
Is a serious healthcare problem Cinically, ADis
characterized by the of |oss of nenory, cognition,
reasoni ng, judgnment, and orientation. Al so affected,
as the di sease progresses, are notor, sensory, and
linguistic abilities until global inpairnent of

mul tiple cognitive functions occurs. These cognitive
| osses take place gradually, but typically lead to
severe inpairnent and eventual death in 4-12 years.
Patients with AD di splay characteristic b-anyloid
deposits in the brain and in cerebral blood vessels
(b-amyl oi d angi opathy) as well as neurofibrillary
tangl es. Anyl oi dogeni ¢ pl aques and vascul ar anyl oi d
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Neurofibrillary tangles also occur in other
denenti ai nduci ng di sorders. The famly of proteins

known as b-anyl oi d sNCKEROUNN OF THESINVENAON Or the

pat hol ogy and subsequent cognitlve decline In

Al zhei ner' s di sease. Proteolytic processing of the
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As arty pr ot ease enzyne, -secret ase enz
( Bﬂ@tatl%tmw gifeqted, a6 theinease RIPGTEEIaSy ateoMp 6 sensory, and

linguistic abilities until global impairment of multiple cognitive functions occurs.
These cognitive losses take place gradually, but typically lead to severe impairment
and eventual death in 4-12 years. Patients with AD display characteristic ~amyloid
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-
inducing disorders.

The family of proteins known as B-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 (A-beta.)
peptide; specifically, A-beta is produced by the cleavage of APP at the N-terminus by
B-secretase and at the C-terminus by one or more y-secretases. Aspartyl protease
enzyme, or 3-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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generation of A-beta peptide fromAPP (Sinha, et al,
Nat ure, 1999. 402, 537-540). Increasingly, studies

W0 nasoedess t hat the inhibition of the b-secret aB€I/US2005/020736
enzyme, inhibitsthe production of A-beta peptide. The
i nhibition of b-secretase and consequent |owering of
A-beta peptide may lead to the reduction of b-anyloid
deposits in the brain and b-anyloid | evels in the
cer, I Vi : : j
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ugéfui %o }l%;ther study and elucidate the p-secretase enzyme.
15 These and other objects and features of the invention will become more
apparent by the detailed description set forth hereinbelow.

SUMMARY OF THE INVENTION
20 The present invention provides a imidazopyrimidine or imidazoimidazole
amine of formula |
Ri /R2 R3
N R,

wherein X is N, NO or CRg;
Y is N, NO or CRy;



YISNINOO CRL 1;Zis N, NOor CR0 with the proviso

that no nore than two of X, Y or Z may be N or NO Rl
w@neM6eas e each i ndependently H, CN or an optPOIEE1095/020736

substituted Cl- C4al kyl group; R3 and R4 are each

i ndependently H, or an optionally substituted Cl-C4

al kyl group or R3 and R4 nay be taken together to form

a 3- to 7-nenbered ring optionally cont ai ni ng one or

two het er.oat sel ect.
t aken tgd%ﬁhgws%i fl%m&htgqu %IWP?“\]I%}I‘II en | asiﬁg’t%'m;)éiﬁqﬁpfzfnay be
and an adj acéhtr M@y bon atomto form a doubl e bond; R5

B S RSt . CLPRSEly oBbs

C2 C6al kynyl Caalkg@rdigcycl oal kyI group each optionally

5 ;gbgtnidt X ﬁ%‘% g\é\@?%f(halha%%%gnt&ﬂ-l #{aﬁ%ﬁ)ﬂ{)néﬂ? sBB& (@e8E-C, alkyl
whi ch they algmlmtctr&ramd Rmnd;obemahen tygethentd fp;m a 3 to 7-membered
cheL e oo Pl R FARRal A% 88! PRy sogpigrom 0. N
or S; R7, Repr B®r Rghiny tlthken ﬂagethanwltm atorm teavich it is attached
oependent Kol 85 ot Do lRARE, o o

10 or C3- CBgpntl &alaky badjr indgpeadertlydthiatogehl NOS BNt ORut BR14R1s or a
bt Thon S RRLCH AR Tica CaRelV S AR & °
Cs-Cscycloalkyl group each optionally substituted or when attached to
adjacent carbon atoms Rs and Rs may be taken together with the
atoms to which they are attached to form an optionally substituted 5-
15 to 7-membered ring optionally containing one or two heteroatoms
selected from O, N or S;
R7, Rs, Ro, R0, R11, Rig and Ry are each independently H, halogen, NO, CN,
ORys, NRy7R45 or a C4-Cgalkyl, C;-Cghaloalkyl, Cx-Cealkenyl,
C>-Cgalkynyl or Cs-Cgcycloalkyl group each optionally substituted,
20 misOor 1,
nis0,1,2o0r3;
-----—- i a single bond or a double bond with the proviso that when mis 0
then =-—=n-- must be a single bond;
Ri2, Rq3 and Ry are each independently H or a C,-Cgalkyl, C,-Cghaloalkyl,
25 C2-Csalkenyl, C,-Cgalkynyl, C3-Cgcycloalkyl or aryl group each
optionally substituted; and
Ri4, Ris, Ri7 and Ryg are each independently H or C4-C,aikyl; or

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

thereof.
30 The present invention also provides therapeutic methods and pharmaceutical

compositions useful for the treatment, prevention or amelioration of a disease or
disorder characterized by increased B-amyloid deposits or increased (3-amyloid levels

in a patient.



then nust be a single bondj. R12, R13 and R16 are each

i ndependently H or a C, -Ceal kyl, CrCehal oal kyl,
w@2e0600dckenyl , C2- C6al kynyl, C3-C8cycl oal kyl oPCHIE1005/020736

group each optionally substituted; and R4, R 15, Rl7

and R18 are each independently Hor CC 4alkyl; or a

tautomer thereof, a stereoisonmer thereof or a

pharmaceutically acceptable salt thereof. The present

i nvention al so provides therapeutic nmethods and

phar maceuti cal co 03|t|ons useful for the treat ment ,

preventi on or JMelABED DESCRIPHOM @ E INVE]

characteri zed by |ncreased b- anyl oi d dep03|ts or

i ncreased b-anyloid levels in a patient. DETAI LED
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presents clinically by progressive

co@hf emeiional stabiity ard gradugibrieads tammofewist mental deteoriation and
st Rkthi tme%’igctgfaﬂgé'et AM lTﬁﬁgﬁwttobtﬂrlﬁgr é’ﬂgg} %ér?de indicates that

deteori ati on and death xact -cause
unkRAYlGH bejaweptide dabetalplays deerteal rolelincthe @sthoganesis of the disease.

amét)OB ks hehe F@@tRy‘éJ%l ﬁ%/ {ifhal Bf 1 %mﬁ%%@t% _g_ %1“4141 and

QEHESIS of sease
10 RyéPetJ %?'k%g, PhwgtoamReMﬁww&m_mBﬁaT Oh Eatients yith Aapaxhibit

Zlcﬁérﬁ%eﬂ@t @zur att%%éf%fné) ﬁkgérf ngfﬁl"ﬁb qugg %nd in B-amylout

at1 e charac eri’s
nean@pmthmld@go@lw in igarabeal @lquofesmts)mwvelttasmqmjrefqmﬂary tangles

Hgtgbt\%ggnsgfg%rgh%t %U?):pg)g:ﬁ %bar lggqﬁ?cjlbllt ﬁ?%‘béb’}%g‘% gtf)liezjritic plagues in
deP@dlreldm in aduditidoy, Giam)ddid depasits and Aadela B—amytomteér@topathy also
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angntb ﬁatylwdczslls;@‘ the Dutch type and other neurodegenreative and dementia-

~ inducing disorders. Over expression of the amyloid precursor protein (APP), altered
cleavage of APP to A-beta or a decrease in the clearance of A-beta from a patient's
brain may increase the levels of soluble or fibrullar forms of A-beta in the brain. The
20  B-site APP cleaving enzyme, BACE1, also called memapsih-2 or Asp-2, was
identified in 1999 (R. Vassar, B. D. Bennett, et al, Nature, 1999, 402, 537). BACE1 is
a membrane-bound aspartic protease with all the known functional properties and
characteristics of B-secretase. Parallel to BACE1, a second homologous aspartyl
protease named BACEZ2 was found to have B-secretase activity in vitro. Low
25  molecular weight, non-peptide, non-substrate-related inhibitors of BACE1 or -
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 diphenylimidazopyrimidine amine or
diphenylimidazoimidazole amine compounds of formula | demonstrate inhibition of -
30 secretase and the selective inhibition of BACE1. Advantageously, said
pyrimidinamine or imidazolamine compounds may be used as effective therapeutic
agents for the treatment, prevention or amelioration of a disease or disorder

characterized by elevated B-amyloid deposits or B-amyloid levels in a patient.
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characterize individuals with Downs Syndrone,

Hereditary Cerebral Hemorhage with Anyl oi dosis of the
woeiochodsype and ot her neurodegenreati ve and  PCT/US2005/020736

denmenti ai nduci ng di sorders. Over expression of the

anyl oid precursor protein (APP), altered cl eavage of

APP to A-beta or a decrease in the clearance of A-beta

froma patient's brain nmay increase the |evels of

SOl Moy hBIpHRT inliti3R pRlyidshiF iidd2opfiffialoR-  The

b-site APP cleaving enzyne, BACE1l , al so called

mengpdazeimidazolagming cappoundehfarmuled in 1999 (R

Vassar, B. D. Bennett, et al, Nature, 1999. 402, 537).

BACELl is a nenbrane-bound aspartic otease with all

t he known functional properti esR‘aq\g/ har act er’stics of

b-secretase. Parallel to BACEl, a Second Beus

aspartyl protease naned BACER was f to have

b-secretase acti vi t yRjp—wltr o Ffobw

non- pepti de, non-substrat &r &t ed™
~or-—b- secret ase -are-ear nest Zy/s ught

the study of the b-secretase zy (/o’fent i al
therapeutic agents. Surprisingly, jit hag n vi/\Jyeen
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found that diphenylim dazopyr dine a 0
di phenyl i m dazoi m dazol e am neg corrpouny\g; ormul a |
denonstrate inhibition of b- ggcretasg;and t\je

sel ective inhibition of BACElL. Advantageously$ said

pyri m di nam ne or i m dazol am ne con‘pcmnds may be used

as effective therapeutic agents for the treatnent,

Spr evhgieinghisdY. NPrer CBrdat i on of a di sease or di sorder

char act eni gqd ,\Ryo,engat ed b-anyl oid deposits or

b-anyl oid Tevel s in a’ patient.Accordingly, the present

i nvent i ohisgi.dN® @& SRanwithihgareyisa ihat ap mereihan two of X, Y or Z may be
i m dazoi m dazglhengyni ne conpound of fornmula | wherein X

is N, NOor CRI9 ;'Y is N NOor CRL1;
R, and R; are each independently H, CN or an optionally substituted C,-

10 Caalkyl group;
Rs; and R, are each independently H, or an optionally substituted C,-C, alkyl
group or R; and R, may be taken together to form a 3- to 7-membered
ring optionally containing one or two heteroatoms selected from O, N
or S or Rz may be taken together with the atom to which it is attached
15 and an adjacent carbon atom to form a double bond;
Rs and Rs are each independently H, halogen, NO,, CN, OR3, NR4Ri5 or a
Cy-Cealkyl, C4-Cghaloalkyl, C,-Cgalkenyl, C,-Csalkynyl or
C;s-Cscycloalkyl group each optionally substituted or when attached to
adjacent carbon atoms Rs and R; may be taken together with the
20 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;
Rz, Rs, Re, R1o, R11, Rig @and Ry are each independently H, halogen, NO,, CN,
ORy6, NR47Ry5 Or a C4-Cealkyl, C4-Cshaloalkyl, C,-Cgalkenyl,
25 C2-Csalkynyl or Cs-Cgcycloalkyl group each optionally substituted;
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Zis N, NOor CR20 with the proviso that no nore than
two of X, Yor Znmy be Nor NO Rl and R2 are each
wo pabeperssent |y H, CN or an optionally substit up€duedos/020736
C4al kyl group; R3 and R4 are each independently H, or
an optionally substituted G -C 4 alkyl group or R3 and
R4 may be taken together to forma 3- to 7-nenbered
ring optionally containing one or two heteroatons
sel ectedpf@er@; N or S or R3 may be taken together
with the atomto which it is attached and an adj acent
carbon afdiPib Z¥r3n a doubl e bond; R5 and R6 are each

i ndependentl ys Hs BRI br MNRinieEhd d%ﬂ!h R
a G-C baTkyl . C;H%JBhal oalkyl o ed e%;ewahaé”f%m'so

C2- Cal kynyl #1enca=—cgeyis! knd ﬁ&ﬂg'ed%oﬁdp each optionally
substi t uRed ROS atd 1R a?é é@&hﬁéeﬁe%é:%lyq‘? %P& c?-%sgm @t YRaloalkyl,

R5 and R6 may be taken to&et er with

whi ch they ar @zﬁs@'h@mvécpzr afkypyh %nprlp@lmqr;aryl grouno each

substituted Sppfdhally SRIEARA&SH ah§ N9 optional Iy
“contai ni ng one or two het er oat ons sel-ected fromO - N

or S; R7RuREss Rer ang Bis are gachindensndemtyd ar €-Eadllyl; or

nd
IQ EP%ggﬁerltth&laHf %@ggaw}?mgg@% ﬁﬂrﬁwace%?y‘qégcéﬁalﬁe salt

1qc2- ﬂlééﬁqéynyl or C3-C8cycl oal kyl group each optionally

substit UR@N"NDSOrQ;‘R%E p1fefe gsN @r Cka %10% p?efer‘aﬁlty%l. Yis N, NO or
Si nal e bond or R/r ovi so fhat

Rm preferably SRimuéis INeNQ og,%(], @reggr,ag CRz. The symbolmis 0 or 1,
preferably 1. Ry, Rs, Re, R0, R11, Rig @and Ry are each independently H, halogen,

NO,, CN, ORq6, NR{7Rs or a C;-Cealkyl, C;-Cghaloalkyl, C,-Csalkenyl, C,-Cgalkynyl

15  or Cs-Cscycloalkyl group each optionally substituted; preferably H or halogen. -------
is a single bond or a double bond, preferably a double bond. The ring containing X,
Y and Z substitutes the phenyl group, prefergbly at the 3-position thereof. The ring
member of the ring containing X, Y and Z that is linked to the phenyl group is
preferably the carbon atom linked to Y and Z.

20 R1 and R; are each independently H, -CN or an optionally substituted C;-
Caalkyl group; preferably H or an optionally substituted C4-C,alkyl group; more
preferably H, a C4-Cyalkyl group or a substituted C4-C,alkyl group substituted by
halogen; advantageously H.

Rs and R, are each independently H, or an optionally substituted C,-C, alkyl

25  group or Rz and R, may be taken together to form a 3- to 7-membered ring optionally
containing one or two heteroatoms selected from O, N or S or R; may be taken
together with the atom to which it is attached and an adjacent carbon atom to form a
double bond. Preferably R; and R, are each independently H or a C4-C, alky! group
or, when taken together with the carbon atom to which they are attached, form a 3- to

30 7-membered ring‘(advantageously a 3- to 5-membered ring) optionally containing
one or two heteroatoms selected from O, N or S. More preferably the ring is
carbocyclic or contains one heteroatom selected from O, N or S (advantageously O).
Advantageously R; and R4 are each independently H or, when taken together with



R 2- R 3 and R16 are each independently Hor a G -C

6al kyl, Cr C 6hal oal kyl, C2-Co6al kenyl, C2-C6al kynyl,
wE008e9663 oal kyl or aryl group each optional | yPCT/US2005/020736

substituted; and Ri 4, R15, Rl7 and R 8 are each

i ndependently H or G -C 4al kyl; or a tautoner thereof,

a stereoi soner thereof or a pharmaceutically

acceptable salt thereof. X is N, NO or CR19 ;

pr QF\@ rc@h:lo\ﬁ é}brﬁ o @Rﬂaﬁ th(lﬁ:?}é %ﬁﬁélgdefﬂltﬂe %ai&riﬂ& TN symbol n is

. preferab
pre(?ér 8@)3 MabIYﬂe1 anmﬂvamageo@yo*r 1, preferably 1.

R7, R8, Hferk R5Bﬂd FBareéék% %%Ne%wfhaioﬁﬂég ORy, or a Cr-

i ndependent |

Cr Gelvind:; Cega'eél'%!l o k(}tcyclealkﬂm>wanh on@szneeﬂaaquhs;tﬁyned or, when

sor éﬁ%cﬁ@@i@éd?@ééﬂbar%ﬁﬁfbn%aﬁh aﬁm‘\"e?r{é@'tie)& gbfhtél;@ﬁh said
preferably H or g&g) IS a sing or doubl e

borﬁ:i’,la%ﬂéﬁ%fpa'b a&pnas tg an gmmallwwshﬁutﬁgi Tdatanemberex ring
ozalﬁl'-&%dlﬁu?% BRe Brhﬁvomé?é}%étoﬁ'fs%‘éfécte‘arfﬁfn? b’J‘IPJ <¥r Sﬂghe ring

the3 osition er-eof---The--ring
cornrafuefﬁ%gcgota'mnarﬁ\uo zxxgeatatqms p$ hﬁf@fpatt@ms hMom]@rﬁparably Rsand Rs

gr 4 gbéh %@B&{o@ﬁw Ht Haogéh’ E,"Br ol @K@%IM Of-ERdicAtkyl, or

R2 are each |nde end

109 ptCFao(ﬁfé’VP'?a'gﬂ [9EQUR @t wﬂermﬂammtckwa@erts @fsrbOp raécfr@$ &l gndHRs may
Or aReY to@Bﬁ‘H itk b %La%hﬁdca%n%a%m Tt 8 to TohEmbered ring

preferably group or a substitut
4a|qpypnajw<9epfa§uragpnq ot 18 Mo{ETRaIP B Slectegh e Sy Bbare3. jhating being
R3 pindiy sﬁbﬁltﬁt@e |By'1”§%?9%ﬁ>@bh3étdéﬂss OAdv%ﬂtéé%th 8t feMst one of Rs

substitufed - | k group or i _
t ale®d Redy &%W R@aﬁdoﬁinwaerstake@togeih@nm@wm Rigyalent radical which

15 OPgéFn ) 'ﬁ%tilw\?lem@'dﬂ by 1PBE OQ}V ratle!él 8&%%5%%&% BFE&Tor more

halogen atoms. Rz is Hor a &/ Cealkyl C1-C6haloalkyl C2-Csalkenyl, C,-Csalkynyl,
Cs-Cscycloalky! or aryl group each optionally substituted; preferably C;-Csalkyl
substituted by 0, 1, 2 or 3 substituents independently selected from halogen atoms,
nitro, cyano, thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy,

20  amino, alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkoxycarbonyl,
alkanoyl, alkanoyloxy, alkylthio, alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido,
phenyl, phenoxy, benzyl, benzyloxy, heterocyclyl and cycloalkyi groups.

As used in the specification and claims, the term halogen designates F, Cl, Br
or | and the term cycloheteroalkyl designates a five- to seven-membered cycloalkyl

25  ring system containing 1 or 2 heteroatoms, which may be the same or different,
selected from N, O or S and optionally containing one double bond. Exemplary of
the cycloheteroalkyl ring systems included in the term as designated herein are the
following rings wherein X, is NR, O or S; and R is H or an optional substituent as
described hereinbelow:
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together with the atomto which it is attached and an
adj acent carbon atomto forma double bond. Preferably

WRD0anes¥ are each i ndependently H or a Cl- CAPGi/K§1005/020736
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group or, when taken together with the carbon atomto
which they are attached, forma 3- to 7-nmenbered ring
(advant ageously a 3- to 5-nenbered ring) optionally

cont ai ni ng one or two heteroatons selected fromO N
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In the specification and claims, when the terms C4-Cgalkyl, Cs-Cghaloalkyl, C.-
Csalkenyl, Co-Cealkynyl, Cs-Cgeycloalkyl, cycloheteroalkyl, aryl, aryl(C4-Cy)alkyl or
heteroaryl are designated as being optionally substituted and where a 5- to 7-
membered ring formed by taking Rs and R together with the atoms to which Rs and
R are attached is designated as optionally substituted, the substituent groups which
are optionally present may be one or more of those customarily employed in the
development of pharmaceutical compounds or the modification of such compounds
to influence their structure/activity, persistence, absorption, stability or other
beneficial property. Specific examples of such substituents include halogen atoms,
nitro, cyano, thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy,
amino, alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio,
alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heterocyclyl or cycloalkyl groups, preferably halogen atoms or lower alkyl



C3- Cacycl oal kyl or aryl group each optionally

substituted; preferably substituted by O, 1, 2 or 3
waashigwesent s | ndependent |y sel ect ed from hal oRERUS2005/020736

atons, nitro, cyano, thiocyanato, cyanato, hydroxyl,

al kyl , hal oal kyl, al koxy, hal oal koxy, am no,

al kyl am no, di al kyl am no, fornyl, al koxycarbonyl,

car boxyl, al koxycarbonyl alkanoyl al kanoyl oxy,

g: kkdf: I%\Xr?né @%@;‘#}ﬁ’gp h"gﬁ&%lﬂ enzy?m "r‘lye{r%n bé&%QéWfDWhen any of the

het @fag@msybstawt&gﬁﬂr@%ﬂnkwr gntRinssan alkyl gy lttﬂerntgmyp, this may be
S p%b&r‘ Mréﬁ&e@%d%@ &Birailt 0 t6 ‘Fé fBréY@HB%‘E(b 485 inste bRsterably up
Br or he term cycl ohet er oal

destpé'rffﬂ”é@%mmﬁve- to seven- nenbered cycl oaI kyl ring

system Clﬂ%ﬁ‘ia@édl&aﬂy BtaB%tsear tQ?ﬁa%rH% adMHch‘adHﬁ}bnbs%ltthﬁned by a

same or ferent ect ed fromN, and

0ptdosIRAUNg o&@ﬁnalamang scsrHacRicaly seaeptEble @6idzsugh @ phosphoric,

‘t hes Mﬁé ‘Pug Sﬁl@ﬁé Whrcfb'r&ﬁlcséiﬁl%erﬁﬁlelcnﬁ{a%ﬁgnia?ldém‘,e sh&dint,
her'efn-are -th OW Ng rings wherein . .

)(1 fpg\aNR acgliglactic, niwig, Ruifogicpipluens sﬂfpmg,rmethane sulfonic acid or the

suq‘ggl tuent as described hereinbelow Simlarly, as

used I n the specification and clainms, the term
10h et er oaryempriEdg Rhthegnentipy includg estars, iparasaaies ar effiet capventional

&M§ tfc?rmsCQ/chﬁ'n{‘%é}% al are fGﬁctn% Qle&e‘ﬁ(/é’tﬁ;e%?the%nﬁbunds of the
% he sane or frerent ecte fromN
Su thGﬁ'éP'é pRGMpICh are fpaskly t:@m?rtpﬁéq thednvepiiveastive n@@@iyym vivo.
OXQ?&I'éébondlngbly?‘ztﬁé methdd'%fQI?@ Plk/é{rl\t'onféﬁ'ibfécestthé @@%lment of the various
qui nol 1 nyl, Tsoqui nol i nyl, | ndo benzot hi enyl
berepeitipamyescribrchberstirhovs Yith @.comﬁ@umd Kdorma | Pewith a compound
15ar Whl&?é'ngﬂ%e%ﬁncﬁllféI&&@éé)ﬂOAdt Wh&!hoﬂﬁéd 5drﬁuhf§9aﬁdf§ tc%n“ﬂzerts to a
such ty hyl,” ant hracenyl
t erqmnfé of ocmuly éwwvo delse diskided %quholl@ﬁmﬁ\ea@mpounds of
defthé‘ BF&SQS’F lﬁ\bé?ﬁ@ﬁﬁ@flrﬁidtm% Eﬁe@e Srbaddal dﬁb‘n iStFGttition of these
whi be straight or branched. Said aryl (
M)C@FWP“@& igtaa biclegicgbieystshzy| , phenet hyl
natdwhpdumBs BYthe ifVentibie Ma&'@%ﬁtz g@@né & ﬁb@b%h@‘é One skilled in the

used herein designates a p+i
20  art will recognize that compounds of formula | may also exist as the tautomer It as

W

shown below.

Tautomers often exist in equilibrium with each other. As these tautomers
25 interconvert under environmental and physiological conditions, they provide the same



group having fromone to 2n+l hal ogen atons whi ch may

be the sane or different and the term hal oal koxy as
wais@dobmessei n desi gnat es an OCnH2n+l group havi PQI/U82905/020736

one to 2n+1 hal ogen atons which may be the sane or

different. Preferably the term hal oal kyl desi gnates

CF3 and the term hal oal koxy designates OCF3. In the

speci fication and cl ai mrs, when the terns C -C 6al kyl,

G - feclh QJICQ@Q% ik |effe&7§ TRS Blle'&gﬂb’lhven@gn Fﬁ@%’dléé( Fﬁ()ltures of such tautomers
C3- C8cycl oa -C

, | ohet | ,
4) aww" 8% th@éﬂ@v@;@fwﬁaﬁeresg%%ogn%éan%Eow'ﬁg
opt i onal fie §Mﬁ§édnﬁ§b€ﬂ’1e@ﬁ\%nﬂ@@ %/%ofg?talnt éhelor riﬁ@’@’%%&ﬁ%etnc carbon

ring formed by taking R5 ogether with the
at me @ RAF OhMRE° a%nm@tr 'ﬁl(‘?!"rél) Fﬁ@ﬁ@oeﬂdsm@bétﬁ“@ SiMediseds optical

50PtisQhats ahdsdiRstérebiterd THUEthS WhehtidniRBLI&E SudSopiehiGEomers and
are optionally present may be one or nore of those

c usdl@aﬁéﬁﬁepvlegsﬁﬁﬁ wpl @sithe ragamisang rgﬁh@q epantiomerically pure

phagtgraeRBerd las %mlﬁﬁ%? nktubdief ROR bhg & disidoRbrre hone skllled

conpounds to influence their -structure/activity, -
perigitie am wl apprrciRte thal Pne SieseRISqrass ragy bR mere %W@fqr é“%(l exhibit

Pr aRfctidial cHeRE iheh ShRABY RtatRb téﬂ'féfbtﬁé%@‘ﬁérbélk-i@rﬂéﬁs) or when

i ncl ude hal ogen atons, nitro, cyanog, thiocyanat
10cy aﬁe@@@te%?amdw ptheéptﬁsqonsomjgr@m ,Qg,thiormllk dl;@, sktlled artisan knows how

hal gakkaraye, eammer se@édﬁyélﬁ‘ﬁ}éb%re @B.@Hévéo@danﬁé?s Ae&dmingly, the
al koxycar bon%/ car boxyl ;| " al ano§ t hi
al KYES|Ip Invepli on %QrRFWS@EICB'ﬁ‘BHWdS o Pﬂﬁ%ilthe ﬁﬁek%'%ﬁ‘%ré thereof, the

ph@(ﬁMﬂome@%ﬂé@fen@WMawmQ@élﬁﬂébl@@bceﬁSbl@rs@ﬁéfEHeYéofO'The
cycl oal kyl groups, {;ge erab hal ogen at ons or | ower

al Keppoundset thg inveR HaY ,gg preﬁgﬁt ?%p Mmpxturg_of stereoisomers, individual

155 UbsgdrebidBePs, BPYs BF opti c%ﬂ?@&twe\m%ﬂaﬁfb‘fné?fcaﬁm%%lﬁg0' ng
substituents represents or contains an al K

subst i t uBi stgiegisgmersPidhernyention ingledg CoSPPSInE hwhich fermula | is

MaYrofmQilh #, Bnd BorhPodrds i vRfchfériura LB férfhufla 1IBTDT €
preferably up to 4 carbon atons. Pharmaceutically
acceptable salts may be any acid addition salt forned

by a corrpoun(\;J@(4 of Rforrrul afj( and a phar macey.-q\ cayly Rs

accept abl e aciunsich Fasphori c, /\kR4
>~N
CR
o gRom S
K\

(IA) and (1B)
20
Preferred compounds of the invention are those compounds of formula |
wherein R;and R; are H. Another group of preferred compounds of the invention are
those compounds of formula | wherein m and n are 1. Also preferred are those
formula | compounds wherein X is N. A further group of preferred compounds of the
25 invention are those compounds of formula | wherein the nitrogen-containing 5-

-10-



sul furic, hydrochloric, hydrobromc, citric, maleic,

mal oni ¢, mandelic, succinic, fumaric, acetic, |actic,
wmpaosie9sssul foni ¢, p-toluene sul fonic, nmethanePGUUSING/ 20736

acid or the like. Conpounds of the invention include

esters, carbamates or other conventional prodrug

forms, which in general, are functional derivatives of

t he conpounds of the invention and which are readily

convedrhisted or Blheemwa@d]hét\éﬁaaﬁﬂ tnhg %e@r?@&g H tgﬁ\ﬁhﬁ@;l gigg gn the 3-

Cor r espondj t he met hod of
t he PP?'@%'E ﬁ%e‘ﬁg pﬁfanx' Wag:iAisi RARfg e AEAUPICh FMlasiqompeynds is designated
her @ halpeeiiivdtion aAd CRAIMOHE thretuld 18 THE formu® IaVEpoo@nd is shown
Pnd which is not specifically disclosed but
Wupon adm ni stration, converts to a conpound of
forrrul al invivo. Also incl uged are netalgglites of
t he conpounds of the present |nVNnt| on

conmpounds into a biol ogkcal syste
“invention may exi-st- a\s/oné.c%rm mor
skilled in the art_wihk{
formula | may al so @X|\§§Z
bel ow. Tautoners often exis
other. As these tautoners i
envi ronnent al and physi ol ogi L ON t hey

provi de the saneuseful bi ol o i cal ef [€CE\ The present

i nvention includes mxturesRef suchRraut o s as well

as the individual tautoners of Fornmula |I and Formnul a
3t. The conpounds of the invention @y contain one or

nore asymmetric carbon atons or one or nore asymretric
(chiral) centers and may thus give rise to optical

i somer s Miete pretestedrosoperiads dftths inventioni amélmaemmmpounds of formula
|nc qq,?é} X

P A o oA eer B9 e B S PB b ana i
ur@ttached to the phenyl ring in the 3-position of sald heteroaryl ring; this more

10 preferred group of formula | compounds is designated in the specification and claims
as formula |b. Formula lb is shown below.

Riw, ~R2 Rs
N R4

15 Another group of more preferred compounds of the invention are those compounds
of formula b wherein Ry and R, are H. A further group of more preferred compounds

-11-



stereoi soners; as well as other m xtures of the R and
S stereoisoners. One skilled in the art w |

W@pPKeeicst e t hat one stereoi somer may be nore BCT/US®08020736

may exhi bit beneficial effects when enriched relative

to the other stereoisoner(s) or when separated from

the other stereoisoners). Additionally, the skilled

artisan knows how to separate, enrich or selectively

Pr egRhE irh@hforbARIASIeSIMIctindH6TBFRlIA Y wherbmev i%f@R”r&nd Rs and R,
i nvention conprises conpounds of Fornmula I,

st e?'€di-somers thereof, the tautonmers thereof and t he

p har mac eEkélﬁélbé Yf @@f@@ﬁ%hﬁboﬁﬁdé <§f foiRli£ Pheiud&e

ng unds of the 1nventi present as a m xture

PW&W?&T@W?“WHH@M GU&IW@P@P@W)@&WH@' $HB8-as an

50ptl cal |tétr@ﬁ9drb$ﬂn@&zo?ﬂ@%}dyﬁﬁiﬁm eanhife;pur e form The

st er eoi soner vention include compounds in

whi € Pwmis?rnawPhgnx')o?{ﬂ;(t%flqomfaﬂaowé?ﬁ%uﬂra -imidagel s pralimidazol-
formul a b-agnfind;ormula I B. Preferred conpounds of the
invention are those coTrgpoun s of formil a-1-

R1afrif-#orara(4riuckpytitiars-yirhapy - ldpétréfftt@rqr@%th%ﬁwaﬁmas? 3,4,8-

of the I@w@wdr@im.@aze 1Hha Afiﬁm%?ﬁﬁl@léﬁﬁﬁe of fo;ﬂul a l
r ef erre ar e ose

n1an n
10f el (b fﬂuo&m'sWn%rg'me@vlzsﬁﬂ%nﬂ@ormnemompw 23 of

preferr el@trﬁwm@ildfﬂfb%oﬂf& m}g%mrai/rﬁeiahmﬁb are those

o e B Tap Y Bt Dbt PP PeU T AHa L Sk B

tO the pt'éﬁ‘BWdrélhft&zbﬁ 8- B]%y@mldli?@@-'afrﬂlrQ-:n Of the phenyl
referred group of ounds is

oS R P B HORMa Ay EDerg 2 8-

15! a. The ffeﬁéﬁ?dr@lnﬁo%z@ﬂ@ﬂﬁ?ﬂ‘nidﬁ -6.8mme; bel ow lvbr e

re d co i nvention are
,{ﬁ%&ﬁjg (AU n?rgpyﬁgugswgpw;]@ Y oromathoxy phenyll-2,3,4.6-
m tr ogerteﬁ@rﬁvd%.ﬂﬁdéeo %-abﬂ%mln-%ﬁmné s a 6-nmembered

3 58@??36r?yam'%gar'n‘ﬂ\spﬂk%M#r'ﬂtrqrg@?thphﬁgheﬁynéﬁ,ﬂr,8-

tetrahydroimidazo[1,5-a]pyrimidin-6-amine;

20 (88)-8-(3-pyrimidin-5-ylphenyl)-8-[4-(trifluoromethoxy)phenyi}-2,3,4,8-

25

30

tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
8-[3-(4-fluoropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl]-2,3,4,8-
tetrahydroimidazo[1,5-a)pyrimidin-6-amine;
8-[3-(2-fluoropyridin-3-yl)phenyl]-8-(4-methoxyphenyl]-2,3,4,8-tetrahydroimidazo[1,5-
a]pyrimidin-6-amine;
8-(4-methoxyphenyl)-8-(3-pyrimidin-5-ylphenyl)-2,3,4,8- tetrahydroimidazo[1,5-
a]pyrimidin-6-amine;
8-(4-fluoro-3-pyrimidin-5-ylphenyl)-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
8-[4-fluoro-3-(2-fluoropyridin-3-yl)phenyl}-8-(4-methoxyphenyl)-2,3,4,8-
tetrahydroimidazo([1,5-a]pyrimidin-6-amine;
8-(4-fluoro-3-pyrimidin-5-ylphenyl)-8-[4-(trifluoromethoxy)phenyl}-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;

-12-



preferred group of formula | conmpounds is designated

in the specification and clains as fornmula Ib. Fornmul a
wo kooss0sEOWN bel ow. (1 b) Anot her group of norePCT/US2005/020736

preferred conpounds of the invention are those

conmpounds of fornula Ib wherein Rland R2 are H A

further group of nore preferred conpoundsof the

invention are those conpounds of forrmula Ib wherein Y

&@éf(zlﬂe&epﬁﬂd.@@%a?e@n -t étriﬁﬁa*ame%xwphegﬁ LehIegl

conpounds

d- yl phenigatsahydreinggazof1, ﬁr@ﬂnyﬁmm@ﬁ;amn%nw JN. SN d-
t et S%ﬂ%rglﬂ%cﬁpkndﬁ_ﬁ aal(ugbﬂeh ﬁ(tﬁﬂlﬂi?btﬂ@thommeny r} .2,3.4,8-

7-(3-pyrimdin-5-y tr|f uor onet hoxy)

yI]-7H | Fﬁt@azféipméa@ﬂ %a&wmf in 9 -28RiDPie;
B-[4 éhmoon -ﬂdb‘r&ﬂ;}r’i@fnoﬁyizph@hﬂ]-gﬁl ki ombthoRy)bAeryit2,5.4,8-

Iuoronet oxy) phen

tetr ahyd%@%ﬂ’@ﬁ%ﬁ@!@ SRipyFmidintbrangoen ne; d- S

d- fﬂh@%tﬁ@%@ﬂh@ra%f M@H@%s&mers thereof; or the pharmaceutically acceptable

d-~ | uor onet hoxyJphenyl JA. S~. d-

tetﬁi‘ﬁ;ﬂ@ﬁ"@ﬁn dazo[ 1, 5-a] pyri mi di n- 6- ani ne; d- -

-chlor OpXB\Véﬂté’%e%U)! g Yésént |F|ven't|oh 'pfrodld&@ﬁ%ﬁgﬁ%)%r the preparation
hen - tetr dr 01 m azo[l a] pyri m di n- 6- am

0? a epyngl-gf [fqmw@plwmgh @pngurjﬂe§ pPRAHNY p-compound of formula Il

d- [\ﬁhértafn' ﬁél%@b%i%hﬁwa BORPOUNk-cf ictnfhizBHl wherein W is B(OH),, Sn(Bu)s

tetrahydroi m dazo[ 1, 5- a] pyri m di n- 6- am ne;

( dR- Qp(pglgxap meﬁgsﬂgryg ohe ﬁal@dy{n) patalyst q:nd an inorganic base optionally
d- [Iﬂ'ﬂgé ﬁl‘e@leh’&r W&JW) ?ﬁ@ﬁﬂbh&ssas 3ndwS1n flow diargram |, wherein Hal

tetracg\xlrmm dazol[ 1, pyrlmdln-6-amne
( 8RN (%eﬁrqeﬁi‘ Pﬁrémﬁ‘ Peenyl ) - 8-[4- (trifl uor onet hoxy
15 phenyl]-2, 3,4, d-

Flow Diagram |

Y//x——(c‘g:m .
)K;=7/ Pd Cat k*z>
W base
(1)
an
20 Palladium catalysts suitable for use in the process of the invention include

Pd(0) or Pd(Il) catalysts such as dichlorobis(tri-o-tolylphosphine)palladium(ll),
Pd(OCOCHg)./tri-o-tolylphosphine, tetrakis(triphenylphosphine)palladium(0),
tris(dibenzylideneacetone)dipalladium(0)triphenylphosphine, or the like.
Inorganic bases suitable for use in the inventive process include Na or K
25 hydroxides, carbonates or bicarbonates, preferably Na,CO3or K;COs.
Solvents suitable for use in the inventive process include polar or non-polar
organic solvents such as toluene, diethoxy ethyl ether, dioxane, ethyleneglycol

-13-



t et rahydr oi m dazo[ 1, 5-a] pyri m di n- 6- am ne;
(dS)-d-(3-pyrimdin-5-yl phenyl)-8-[4-(trifl uoronethoxy

w0 plvetngdess 2, 3, 4, d- PCT/US2005/020736

t et rahydr oi m dazo[ 1, 5-a] pyri m di n- 6- am ne;
d-[3-(4-fluoropyridin-3-yl)phenyl]-8-[4-(triffuoroneth
oxy) phenyl ]-2, 3, 4, 8-
t et rahydroi m dazo[ 1, 5- a] pyri m di n- 6- am ne;
d- [§m{e¥h3fl bRF QPXM :%rﬂre%cWe)cﬁgﬁﬂé’ E&Ivent which js ca able of f solubilizing the
d- met’hoxy fp et rahydroi md aon :
a] pgﬂrmw?dl o QUEW?H corgoquadget hoxyphenyl ) -
d- (3- pyr cBhiolngs aﬁfemrwh)n b prépared t

d-tetr ahgyré’m a0 T a%,pyré mp;gle usmg conven ional synthetic
d (mefhogglaadglf FRavireq. (ﬂtqndgrq,q;qméqﬁ}pp)or isolation techmques For example,

4- (éUrHSéJiﬂéﬂPhﬁHWa)lt @h@reﬂw R&nd R, are H (Ila) may be prepared by reacting

t et rahydroi m azo#/ yrimdin-6-am

d- [ @kefops obiogmpla.| |vut51ra>rpﬂﬁrﬁyhmﬁg®swr9 bw% ptfgrulatintioe

XY PHYeB¥hde ot a3ca4al§§t such as Cul to r%lv a1 1 1-tr|subst|tuted methanol compound
tetrahydroi-m dazo[1, 5 .
8- (d-foimida §L; 3e@g1|,ng maui, fﬁmgplq i\/bn’@ﬁ;qansequentlally with thlonyl chloride and
d- [ Amfdohiaftb ‘éWeQH@tcgﬁééﬁoﬁa‘lﬁ§¥ﬂldtlgﬁarﬁmé of Fé)rmula VIi; and reacting said

t et rahydroi m dazo

105 [ fermalatMIL PR W d:yﬁnqgeyu b;rgrﬁ@!ﬁym }heanrﬁsar(cerqfﬁpetem&ﬂ@tq\glve the

15

OXYadditedYorhufa Ba fraduct. The reaction is shown in flow diagram Il wherein Hal is
tetrahydroi m dazo[ 1, 5- a] pyri m di n- 6- am ne;

8- [@L9rBior o- 3- (5-f I uor opyri di n- 3- yl)phenyl] 8-[4-(trif

| uor onet hoxy) phenyl ] -2, 3, 4efsw Diagram |
t et rahydroi m dazo[ 1, 5- a] pyfT m di n-6- am" ne;
8-[4-fluorg-3-(2-fl uoropyr| d| n- 3-yl ) phenyl ] - 8&4-(trif

| uggpret hoxy) phenyl ]-2, 3, 4,8 Rs Hal

tetr dr g dago[ 1, 5- aFE!yJ\ Rdi n- 6- am\e; /N\(CHz)n
t aut eofiewi he st ef goi th ; for fthe | ¢
phar kgcellit | ca\ll\y/kceaept a}g7 ts thereof/. / N 3

R¢ = W) Rr——  ~——Rs Rs
4 S
) Rs/r\vf‘
1) SOCI,
2) NHg
4

Ketones of formula IV may be prepared using conventional techniques, for
example, by reacting a benzoyl halide of formula VIl with an imidazole or
tetrahydropyrimidine of formula IX in the presence of a base such as NaOH, or by

-14-



Advant ageousl y, the present invention provides a

process for the preparation of a conpound of fornula I
wWoRioch0wehpri ses reacti ng a conpound of for mul BCT/0S2005/020736

wherein Hal is O or Br with a conpound of formula I1I1

wherein Wis B(OH) 2, Sn(Bu)3 or Sn(CH3)3 in the

presence of a palladiumcatal yst and an inorgani c base

optionally in the presence of a solvent. The process

i s %ﬁ@%g’tﬂefab%pﬂét@rn%tﬁmdl cor’ﬁB&J’rﬁ'dﬂfd‘r’ﬁiul@f@q/nWaW &idizing agent

defi ned herei nabove. Flow Diagram | Pall adi um

cat 8¥§sasMa(2 J@leéemen%@ shewntie flow diagsam 8t t he

i nvention include Pd(O or Pd(l1) catal ysts such as

di chl orobi s(tri-o-tolyl phosphi ne)pal | adi un(I1),

Pd(OCOCH 3) 2/tri-o-tol yl phosphi ne,

g etraki s(triphenyl phosphi ngjghebiaFamMO) .
tris(di benzyli deneacet one) drparl agl anm(o)tri phenyl phosp
hingg or the like. Inorganic bases suitable fog use in

the 1 RyentiMe process, include Na or Kﬁydrom dgs,

car tex” or “di car Ha . prEferably Ny 8L N
So vents suitabl Of—use—-n-t he (Tnveant | 7" CHa)y
pro ' ncl ude poW%&vgﬂgﬁ%n pol ar orga g S R
such as tol uene, diethox et hyl et her, ane, 3
et hyl enegl yawl di net hylgxet her or any non-reactive R4
organi ¢ solvent which is capable of solubiliziWig the
formula Il or formula Il conpounds. Conpounds of
formula Il may be prepared using convention
synthetic nmethods and, if required, Mm@
separation or isolation techniques. E

conmpounds of fornmula I vvhemin Ri_dnhd R2 are H (M),
may be prepared lm“ a ketone of formula IV
with a phenyl rmgne Nof formula V in the
presence of a cataly s Cu( Hho give a 1,1

, 1-trisubstituted math%w rof fornmula VI ;
reacti ng said fornmula met hanol eauentl ally wth

thionyl chloride and

Compounds of formula X may be prepared by reacting a benzaldehyde of
formula XI with NaHSO; and NaCN to give the corresponding cyanomethanol of
10  formula XII; reacting said formula Xll compound with ethanol and HCI to give the
imidate of formula XIll; and reacting said formula XIli compound with a diamine of
formula X1V to give the desired methanol derivative of formula X. The reaction is
shown in flow diagram IV wherein Hal is Cl or Br.
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amoni a to give the correspondi ng net hyl am ne of
formula VI1; and reacting said fornmula VII amne wth

W@ yaeogess brom de in the presence of acetonit rP¢CEUS05/020736
give the desired fornmula Ha product. The reaction is
shown in flow diagram Il wherein Hal is O or Br. Flow
Diagram 1l 1) SOCI2 2) NH3 (Ma) Ketones of forrmula IV
may be prepared using conventional techniques, for

exanpl e, by reacting a bengpy) piRrafgvof formula VIII
with an imdazol e or tetrahydropyrirmdi ne of fornula
I X in the presence of a base such as NaOH, or

byoxi di zi ng the propriate nethanol conpound ofgy
formula X with an hdi z¢g agent such aml MQ2.

reactions are shofn f1ow di'aersel 1. ram
|1l Conpounds of formila X may—be—prepar efl by reactNng
a benzal dehyde oRgformula X wiihelNaHSO3 gpc CNto

gi ve the correspondi ng cyanonet hanol of g&prrula X1 ;
reacting said formud X1 conpound with ethanol and
“HCl to give the imdate of formul a--Xl-11; and p@éacti ng
said formula XII1 conmpound with a diam ne of fprmula
XIV to give the desired nethanol derivative of fBFRY a
X. The reaction is shown in flow,gdiagsam [V wher gen
Hal is d or Br.Flow Diagram IV (Xl npounds of
formula Ma may be comverted to theﬁspondi ng
conmpounds,, mulj/a | wherein R¥Nd R2arenl using |t he

of -
procedur e WT‘K (XIv)

e {CH2)q
\ HN D
Rg Rs
Rq CoH50H
0Y]
(X
5 Compounds of formula lla may be converted to the corresponding

compounds of formula | wherein R and R;are H using the procedure described
hereinabove in flow diagram .
Compounds of formula | wherein Ry and R; are other than H may be prepared
using standard alkylation techniques such as reacting the compound of formula |
10  wherein R; and R; are H with an alkyl halide, Rs-Hal, to give the compound of
formula |1 wherein R, is H (Id) and optionally reacting said formula Id compound with a
second alkyl halide, Ry-Hal, to give the desired formula | compound wherein Ry and
Rz are other than H.
Advantageously, the compounds of the invention are useful for the treatment,
15 prevention or amelioration of a disease or disorder characterized by elevated
B-amyloid deposits or B-amyloid levels in a patient, including Alzheimer's disease,
Downs Syndrome, Hereditary Cerebral Hemorrhage with Amyloidosis 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
20 adisease or disorder characterized by elevated B-amyloid deposits or B-amyloid

-16-



her ei nabove in flow diagram|. Conpounds of formnula I

wherein RL and R2 are other than H nay be prepared
waigiongossandar d al kyl ati on techni ques such as PEHUS100§020736

the conpound of fornmula | wherein RL and R2 are Hwth

an al kyl halide, Rl-Hal, to give the conmpound of

formula | wherein R2 is H(ld) and optionally reacting

said fornmula Id compound with a second al kyl halide,

R2- lé@élslgig gggé{@tvfwer %ﬁﬁ’drfs@g pFAogHP# %Ide %ﬁt%'ﬁp@”ﬁ HESp&tally

conpﬁﬁeemlag agfounhef g epreprung of mf@UlasJ@ﬁlﬂesmhedth%emabove The
tre
i oo Rt 1o 8 Bra R gty S B e By XA common
or magngi lgnowrn te\belan qfﬁqactgve@qmlglﬁtrathnmf [ad erﬁgeutlc agent to a patient in
ngédTF,re'_%fdl sease, Downs Syndrone, Hereditary
re mor r hage Wi th Anyl oi dosis of the Dutch type
or ot her The terad@rvising @isweed hergimwitn 1ezPedt ¢ eravigling a compound or
d| S , I
etrEaie SRTRLS MK miehfor BB G Red R IR RTing such 2
of eordp UGS sybsten%meﬁmmfﬁéwmaeprpéw ferivaties, af airplog which

b- Iaforan i AERARKE §m8u k?)1‘ ﬁ@’é dﬁHuﬁH oF §u65‘fhr@e9ﬁﬁ1‘u‘?ﬂ% body.

rises row sal atient wt
1Q her apeuir{ﬁ% ther: @p%ﬂlﬁﬁbftqﬁ@@w@rﬁmmtm groviged dfhﬁ‘@l}fﬁ?tmﬁnt of a specific
for pisayid 88 rﬂs&%ry%%éoramp \s,emc?;&%. {f&¥ed, the size,
be prowd% ora ent er adm ni stratlo or In

anya%ﬂmﬂ)fﬁsﬁﬁlﬁmaﬂ@ﬁbm 6 batintdhe sovay hibe disorser, the judgment of
adm i %ﬁ%ﬁéﬁ? ‘bﬂ;{_ﬂ&aﬁ‘ ah@ f{ARBY A ?er?éﬂﬁnéﬁécﬂv@aﬂ%[l hi&br dd"l}/] oral

need thereo term Srow as used hereln

r esprpinistration may bemgort B8 hisnlAR0 B0/ Besferalblls 26AU; & di500 mg/kg
1§0y éﬁ”t?ef‘féb“@é‘%h%ﬂnﬁ%sdag&%r%‘? &hh&%tl@d ﬁ'n%?ble)éboutc 1 to 100 mg/kg,

dnmini stering suc oung subst ance,
adrrprﬁf%'@léyiahgu@ pioet mlg/kgderl vat ive or anal og whi ch

forms anegu @I-aecﬂﬁe qn@e&mpajnd%fb?tr@qmaﬁ af¥ provided by
substance w t Int
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

20 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,

25  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 l. 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

30 powders and tablets may contain up to 99% by weight of the formula | compound.
Solid carriers suitable for use in the composition of the invention include calcium
phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin,
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The therapeutically effective anmount provided in the
treatnment of a specific CNS di sorder may vary

wa@ewoenaicny to the specific condition(s) being PCEHES®OI020736
the size, age and response pattern of the patient, the
severity of the disorder, the judgnent of the
attendi ng physician and the |ike. In general,
ef fective anmobunts for daily oral adm nistration may be

abogéllu%églnk% vl cRRBsBOdHIm Eér%?fn?é?llxw c@lh%!s‘é BolyvihPpytilidine, low

and effeéective anounts for par ent er al
adrﬂﬂ@it@gr%&)ﬁeéﬁnﬁﬂﬁﬂ PeEhamgResns 1 to 100 ny/ kg,

pr ef er ablayy ARG aBufcdi aele Pk huid &rﬁ&’@dﬁbbl@"f&cﬁréﬁfnng

t he conpounds of the i1nvention are provid

adnselutianss Pypenpiens Gptions. syruas pReelirs maytheec?re@pyﬁedvnahe
§°' % ShpbsitidrPdtitde fn%r’fﬂone'éd?l%ouﬂﬁﬂbf fBfmdi& | ﬁfév‘%nﬁééo%d or

one or nore conventi onal g arnmaceutical carriers .
or syspiepretinsa Phregeaiitisgllyacceniablrliagid pariensueh powater, an organic

pr oyl (&, &@Mr%@&ﬂkb%cc@ﬁﬁﬁ%sdlltdr% &Y ﬁ&t&@%rb%%ald liquid

phar maceut t cal | accept ab carri-er-—-and-an-effecti ve.
arm@ﬁmpféﬁflt'qi‘ f@é&‘rﬁ@ﬂﬁd Oéﬁerﬁéhtﬁhﬁ pharmaseyiiegladdiivgs such as

her SiRRRYS en%?élﬁék Rl brestHiatirdd SwédBnets SridvBrihd Sgents,

conposition of the i nvention include one or nore
1%ub§ﬁ@ﬁ6@'§9@ﬁﬁ@tﬁ thiglrenring aoes. cRloring 39ents iscagdntegulators,

| Ubgb&ﬁfg@  oshS-HRuak 8 théwmmﬂ;@es&%a&@ cafrierd Slifable for oral

ants, conpression aldes, binders
t abarasi pafiesteral @grinistrajion fuchide V@tere(ﬁeréaﬁglawhawmnlng additives as

mat gidval 8.9, 'c@lltﬂ@@@érﬁlatn?é%epl“e?éréﬂ)l? Sodiam d@?otﬁ?/ﬁ'\bﬂﬁ/i Yellulose
di vi ded’ sol'id wh is in admxture with a mea; 5.0,
a “y

di vsahetipng, cﬁ%@ﬁdmfudfr@rrnm@yﬁnc plgoholpard ROlYhySEC

19 % JRasI tﬁ@b’dé??vame?éegr NMstd, tga fledfidra®dd &b’éﬁhlﬁ‘t%lltd?ﬁ arachis oil). For
necéssary conmpression properties in suitab

pr dweﬂtie@i §dm'ft!3tﬁ?<§'ﬁﬁ§l,€t caermanalse hepe O&ﬁastgr sch as ethyl oleate or
des,g{,&gpy, rgtaqg\/\ders and tablets may contain up to

99% b t of the formula I conpound. Solid

carri er sCQYﬁ‘PPﬁBCP@ qf ghe inyention whigh g $Rsile $qlelpnsfor sHapensions are

I NV&libbRYol RGhMUScUiR RirdPRritoneal or subcutaneous injection. Sterile solutions
20  may aiso be administered intravenously. Inventive compositiohs 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

25  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)

30 or Merck (European Patent No. 314,206), among others; hydrophobic membrane
materials, such as ethylenemethacrylate (EMA) and ethylenevinylacetate (EVA);
bioresorbable polymer systems (see, e.g., International Patent Publication No. WO
08/44964, Bioxid and Cellomeda; US Patent Nos. 5,756,127 and 5,854,388); other
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phosphat e, magnesi um stearate, talc, sugars, |actose,

dextrin, starch, gelatin,cellulose, nethyl cellul ose,
wa@ oasiemesar boxymet hyl cel | ul ose, pol yvi nyl pyr re¢T/tib2965/020736
| ow nel ti ng waxes and i on exchange resins. Any
pharmaceutical ly acceptable [iquid carrier suitable
for preparing solutions, suspensions, enulsions,
syrups and elixirs nay be enpl oyed in the conposition
Of 6.&%36 “BRImBRNt YR30 b8 % n SQICAbbPad b&ﬁy cBfposed of, for

di ssol ve or suspend e in a pharmaceut| cal
ac cRpms. @omeqf@rsj pelyaRhyslFides, @hlaagc @\%\@/@WCO'&@C& eRpdlvmers (see,
sol¥gnys Piteht r@(g“'?:'}” Wﬁét(hﬁél'rjné(s IﬁE §)e R REE i UchQusiated delivery
or a mxture theréof. Said |i1quid composition may
c ordea:OﬁSQwa@pmeum@mféh@ﬂwwé AR Rl B Bp PSSkt herein.
as sol Ubl'n'dn%ﬁ asﬁé&“tﬁé inl&iiton pravid &rasph&ﬁﬁégut‘ré% kiV8F delivery of a
sweet ener s avori ng agents, suspendi ng agents
t hi RFR@ytn §uiefdnitee klt:mrﬁamﬁga@galﬁg r agpaiginer with the compound
r eGyinAliNes ’forstﬁégéélfeﬁede‘ﬁve vélle." P&Uel)é & if thé kﬂ Eed(fsidﬁ%d for
Exanpl es of ‘tiquird carriers suitab or--oral
par l@lﬁﬁ?tlcﬁmﬁ lﬂh%‘@ﬁl% ity W@t&!d@skmleéﬁ'o(‘ ﬁaﬁ‘ﬁi%ﬁﬂ %\POWPOUﬂd of
COr{ﬁ@id@bﬂﬁorﬁﬂ%&lbféﬁsfmaﬁer@%@bﬂles pr&y %lrve%f'a%r@é&ermm?d dose by

derivatives, preferably sod UM car boxymet hyl

10s ol inhalasion; SutBbh o kd.Cﬁeqatméﬂnﬁgrurq‘ﬂﬂmwcﬁqsmgaar@cﬁmngerafﬁgardmg
POl Oy EeeCagrht O@Bﬂlcfnally‘? tlge kit SaY AR ctaih M¥ittuctions for monitoring

derivatives, or oils (e , Tractionated coconut oil
andiraviating levelsof PrOF’é?t E}@Sr@ﬁﬁ'éﬁl%\for REHPIIRG pygh aRsayhincluding, e.g.,

Carréég”énté"%ll%lﬁ@s Q%nt%fhe?é I¥arRsts 8F 1abEs NatbtneliRy! sabeRiEare
| SO gg@gyrlstate rTPosHlons of the invention
vvhlr@ﬁd' rP@C agadi in @ MGl pyitableder keatment pichdesied indication. For
155 u'etxé g?e bR kif By 8y %BHtlaﬁ‘irmstH&hér%Of%F LdOoaRL shray pump or other

subcut aneous I njection. Sterile solutions may also
adrdefiyely 8p¥ige.i nt ravenousl y. | nventive conpositions

sui t abl eothef sifitaBle RMPoRESS rt@&ud?n"kntﬂWll B rdQilE bpHEENt to one of skill
liquid or solid conposition form ternatively, the

usdn 8te afti dakdnghiatp epstsidgegtipn ds destred Mﬁaa@n aad thea@ﬁl@ery. rgute. The

Or 3@%es may be repeated daily, weekly, or monthly, for a predetermined length of time

wn

20  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

25 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 term NMR

30 designates nuclear magnetic resonance. The terms THF and DMFdesignate
tetrahydrofuran and dimethyl formamide, respectively.
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to avoid the necessity for the patient to take
medi cations on a daily basis. "Sustained delivery” is
waledosnedsas del ayi ng the rel ease of an acti ve BQENB2005/020736
i.e., a conpound of the invention, until after
pl acement in a delivery environment, followd by a
sustai ned rel ease of the agent at a later tine. Those
of skill in the art know suitable sustained delivery
devi ces. Exanples of suitab@ygmpﬂghned del i very
deV|ces |nclude e.g., US Patent
saratign of 2-(3BroRwbe NIGAFBIe&S15) * an osnotic
punp, such as descri bed by Alza (US Pat ent Nos.
4,295, 987 anq)S 273,752) or Merck (European Patent hb
314 206), amgng ot hers; hydrophobi c menbrane

mat eri al_s ( s et hyI erﬂamet hacryl ate gEMA) .and
et hyl efé 1! acec?at e (EV i oP E5Ur babl e Pgfyns \ /
systeng (seoe, e.g., InteNna I onglnaBat ent  Pull [

44964, Bioxid and Cel | oneda; US Pat .
PH, 756 127 and 5, 854 388) - ot her bi-oresorbabl e - |npl ant

devi ces have bee gaed as _bei n conpose

exap! o, ASEIJES CLFIoRBIR @By 401 BT Gty mine (EGN) 8.0,

aci . mlmﬁaab inprmeA}nE acfowisytr@n& wme&br@n@aenzbﬁ oRﬁina@t(w 5g,79.9
e use I n

17 r
s us‘t"ﬂ]q?? at'rﬂ"éil fpé/é s @ge Y"@%? w%n%qétocrgﬂ@dgwagragfretfw@S min, treated
| NViRIH & @qlﬁ@iﬂs%dfuﬂf mﬂr@t @l AFHOAF <5r N, Edmbe159 mmol)Nheated at

anot r ect n | on provi

1 chefet EiREb DY 2 oo VBT (SPSIaRBtlibted with water,further
Sui %@mrgw.m érendéltfgtr%:mml éh: 4l f{g@;&ﬂagﬂﬁwmgyrc@qu Wg@?étﬁﬁnth water and
Fouttied e VR 2 53 T oS peoddas i emesind a5 4 Tont tan
adrddits4. Bagl(sm%wld) nb@{tméd en NMR an@ima@,e ap@¢tra| analyses 'H NMR
Sus enS| on conta

T or PP M ) At R0(oT 8¢ THbRd liel LBHE GH B 6Tt /=78, 12
150" qqftﬁ-r)n‘r nedy AOER, 1Y), 7abar 8Bi@N2HSwI308B! YH); ESe ME kv/z 250

cont ai ns |nstrqct| ons on dosing and an | nsert
reg{é:ﬂqm ﬁﬂ"zpn'"e hetive agent. Optionally, the kit nmay
further contain instructions for nonitoring
circulating | evels of product and materials for
perform ng such assays i ncl —e%J. ,

Preparation of 1-(3-Bromophenyl)-1-(imidazol-2-yl)-1-[4-(trifluoromethoxy)-
20 phenyllmethanol

OCF3

A mixture of magnesium (0.644 g, 87.7 mmol) in THF (13 mL) at 50 °C is
25 treated dropwise with a solution of 1-bromo-4-(trifluoromethoxy)benzene (6.32 g,
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reagents, well plates, containers, markers or |abels,
and the like. Such kits are readily packaged in a

WOoreov609681i t abl e for treatnment of a desired i nPETEHS10051020736

5

For exanple, the kit may al so contain instructions for
use of the spray punp or other delivery device. Oher
sui tabl e conponents to such kits will be readily
apparent to one of skill in the art, taking into

conzy g &l iﬂfTHﬁ“‘@\/éil%SdernSQ of 5eHie %&.rre@ aﬁmi ct k& a@heédd%hxl 1.5h,
route. The doses maé(%e rep eate ai |

o rfaRIeg oA ISP PRSI OdIaD- T @J-21 mmol) and

Pr es sdiLiRfRof E@Lbr8mbBERzo¢l) A ALimi28lke D30, ng,4 rﬂﬁ'@l)'uﬁ‘THF heated at
order to illustrate the invention nore cl

spea 1G evarRight reled [pioept teaperaliae apg dilyed é“{“@léhi)él Towixture of ethyl

Theadelté, %t@@ar%@dmjafé‘éi UBOUIRREMRSNIUI SHidridRL Im e BR
not to be understood imting the scope a

L REPPAISR A TIPS DS IReTFRHad M P a&ﬁgatwwe combined

‘ | nd&?ﬂalc éﬁt"rédi’élérerﬂ?@bfdvélaéddﬂﬂﬁ s@ifatd, hﬁeﬂe@‘é@ﬂtdoﬂeentfeﬂed The

i-on to t hose-shown and deseri bed her ei n,

bed@ﬁ‘ﬂtaﬂbi?&fdé‘ﬁt's Pyified sy dlaghk hroagtqgreriwdsilisa, Bﬁrlﬁﬁoﬂﬁe% o

ex mbﬁés/aﬂpl efc@fatté" ad smehﬂy BfbrewtR et 6dicebs goyé]@w solld 3479
fications are also inte

1Of aI (I81 %l W?Wh 'qeﬁﬁf'%dc%’é!M&aﬁdHBa%sp?P@ﬁfﬂ%’(fnélyﬁﬁm W UM%@O MHz,

ot f@w 8 BRYSS, 184)]7. wptsa ArEHPAIH)S7.8Y (NS 1, 1Tgﬂz 1H), 7.37—-

term N desi %nat €S nucl ear nmag neti'c resonance.

t er@4 (FRHN 428 dmgP); &- Hedﬁr-éﬁ@d‘r dz.An7 &f dbr s, 1H), 6.98 (brs,
d' ”ﬁi)hh’bo (B STa ) g I\§l§%9§ﬁﬁi]f(§ Iéfmwa lyyPr epar ati on

2-( 3- Brom)benzoyl 1 Himdazo A <ol u i on of
|mdazole (2.66 g, 39.1 nmol) and triethylamne (Et3N)

158-03g, 79.4 mol) in pyrldlggAm:LQQQ is treated with

3-br ormbenzoty chloride (175G, /9.9
Preparation of 1-(3-Bromophenyl)-1-(imidazol-2-yl)-1-[4-

(trifluoromethoxy)phenylimethylamine

H NH2 N
\Nj 1) SOCl, Q \Nj
2) NH, O

OCF3 OCF;

Br.

20

25

A mixture of 1-(3-bromophenyl)-1-(imidazol-2-yl)-1-[4-(trifluoromethoxy)-
phenyljmethanol (1.89 g, 4.57 mmol) and thionyl chloride (2.13 g, 17.9 mmol) in
benzene is heated at 80 °C for 3 h, cooled to room temperature and concentrated in
vacuo to dryness. This orange solid residue is dispersed in isopropanol, bubbled
with ammonia gas at ice-bath temperature until the solution is saturated. This
ammonia saturated solution is heated in a sealed tube at 35 °C overnight, cooled to
room temperature, concentrated and partitioned between chloroform (50 mL) and 1 N
HCI (50 mL). The phases are separated and the organic phase is washed with
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mmol ), stirred for 5 mn, allowed to warmto room
tenperature for 45 mn, treated with an aqueous sodi um

whasosdese sol ution (7.5 N, 20 nL, 150 mmol), PEHRUSIHOF020736

reflux tenperature for 2 h, cooled to room
tenperature, diluted with water, further cooled with
an ice bath for 1 h and filtered.. The filtercake is
washed with water and dri ed under vacuum at 50 OC

OVeardglnBHSl 19 I-Rfl ghg cBrtﬁg nk Héﬁ w/éQl?@I%géJQ Q:oéi%d % g:r‘]’%hf)aéuﬁé?i to pH

entl

S Pttt thaadsljenel soiﬂsmwn(rwg@xmzand@&agyd withshisgofomn. The
S, c?;@ome% &%r&fbrm éxtra&s %re'@red j0‘\7@1’ so%uﬁrjr S&lfgte fﬂtereﬂ)ar%

2 Zeneentraied to aord e tlﬁ¢ Progigot qstaihw mlm@oudm $8 g (89% vield),
( | mng'azoPﬂz\mﬁ?? kg 9;%ec1ra¥ %‘%{ %Qomﬁmﬂ téoo MHz, CDCls) 8 9.12 (br

-r4 omet h
phesnyH) r?e&h(&nb—ﬂ 2/ yi Tkt UF . é4-o1.4 gy ridd i hﬁﬁfK)SB(lm ), 822#7.19 (m,

ok, 1 R T (%Y 18, 9 P uiy 8380 AL ORISR (ors,

a so ’utl o rofret-hoxy) benzen

( 6.280; @SIMSZ?/MEIChHmBFﬂENeQerH]a peri od of 5 mn,
stirred at 50 OC for an additional 1.5 h, cool ed to
roomtenperature, treated with copper(l) iodide (0.041

10g, 0.215 nmol) and a sol ut iEXAMPLE 4

15

20

25

-t
i ipgth a 1:1:1 nixture of et hyl

acet ate water and sat ur at ed agueous anmoni um
chl oride. The phases are separated and the aqueous
phasé‘_"s extracted wth ethyl acetate. ThewngQnbi ned

or gani g e dried over sodium sul fat\zi,,N/E
filtere | egﬂated The resultant residgue\
puri figd N

]t mat o&\qaphg%(ml lica, 85N
75: 25 hexang® hyI acetaBlre as—etuent) afford

title produ 5 a yellow solid, 3.478g

OCF3 OCF3

A mixture of 1-(3-bromophenyl)-1-(imidazol-2-yl)-1-[4-(trifluoromethoxy)-
phenyllmethylamine (1.67 g, 4.05 mmol) and cyanogen bromide (1.75 g, 16.5 mmol)
in acetonitrile is heated at 100 °C in a sealed tube overnight, cooled to room
temperature and concentrated. The resultant residue is purified twice by flash
chromatography (silica, 96:4:0.5 methylene chloride/methanol/concentrated
ammonium hydroxide, then 85:15 to 50:50 hexanes/ethyl acetate as eluent) to afford
the title compound as a yellow solid 0.671 g (38%yield), identified by NMR and.mass
spectral analyses. "H NMR (500 MHz, CDCl3) § 7.61 (t, J = 1.6 Hz, 1H), 7.53-7.48
(m, 2H), 7.46~7.41 (m, 3H), 7.27-7.22 (m, 4H); ESI MS m/z 437 [C4gH,BrF;N,O +
HI".
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(81%yield), identified by NVMR and nmass spectral

anal yses. 1H NWR (500 WHz, CDCI3) d 8.98 (br s, 1H),
WwWQa286/00%55J = 1.6 Hz, 1H), 7.45 (dt, J = 8.1, HCOUSWN5/020736

1H), 7.37- 7.34 (m 2H), 7.24-7.20 (m 2H), 7.18 (d, J

= 8.1 Hz, 2H), 7.07 (br s, 1H), 6.98 (br s, 1H), 4.30

(br s, 1H); ESI M5 ml z412 [ C1l7H12Br F3N2Q2 + H] +.

EXAMPLE 3 Preparation of

1- (3- Bromophenyl ) - 1- (i m daz ) 1-14-
(t r| fluor orret hoxy) phenvHmet AﬁIP}ﬂESA m xture of

ho Qlaz I? ﬁ%g n(|;lle89 _g, 4.57 mol ) and th| onyI
) in benzene is heated at

80 0C for 3 h, cool ed to roomtenperature and

concent nghed in vacuo to dryness. This orange sojind

p/ﬁed i n isopropanol, bubbled with N
i cg-bath t ersjou,e until the sol ut

residue is dl?
amoni a ga

i s sat urathhd. AThihs anmomi turated solytionis N
 heated in s ed t ube |at O C—over#i gr
rogpt g oncent ed and part\tiohed

and 1 N HC (50 ni).N¥re
rgani ¢ phase is washed

e 8

separ atedsand

5withadditional 1 N I96F3 The conbi ned HCl washes are OCF3

cooled to 0 OC, basified to pH >10 by the addition of
solid S‘Kjth(mrB)be?-Q f(tﬂﬁn@ﬁﬁ’erﬁﬂ‘)tf @qtrmownté%h&éyb&feﬁwm

The combi ned chloroformextracts are dried over Sodium
sulmigezol! Pralinddazpl-arytpreinn (A2t @t BA0Q mmet) ewnyrimising berpaic acid

pr ‘é@'b% g865§7 Hnﬁi/&]'__\f bbé@clnbﬁ%yﬁ:@.béﬂm ?ﬁﬁd@n{(ﬁ%ﬁldm@ ﬂ)me g, 0.0232
identif by and nass ectral anal yses

10( SOU“M”PWPB‘?SR!P'@ P12 0504711114)10!) and;potapsium carbonate (0.189 g,

Hz, 3]7|'r|)1m05 uﬁ‘éﬂ%né‘k’anéf%atér"& hegte§§t 7003"13 fom3 icooled to room
7. 22 7. 5 (m J 1.5

Hz termpq)ratuga gr;d Wncegtrateq 'th.@sul!gq} resrLduggs pwﬂ(egl by2f|th '
ESknidmdidgraphyl&ilic4:10674:8 Briiathiaéhe chibride/methanol/concentrated
ammonium hydroxide as eluent) to afford the title compound as an off-white solid,

15 0.037 g (19%yield), mp 120-130 °C; identified by NMR and mass spectral analyses.
*H NMR (500 MHz, CD;0D) [19.12 (s, 1H), 9.02 (s, 2H), 7.81 (s, 1H), 7.67-7.62 (m,
2H), 7.56-7.51 (m, 3H), 7.47 (d, J=1.1 Hz, 1H),7.27 (d, J= 1.5 Hz, 1H),7.23 (d, J =
8.3 Hz, 2H); IR (ATR) 3143, 1672, 1505, 1443, 1414, 1253, 1216, 1159, 791, 723
cm™; ESI MS m/z 437 [CHysF3sNsO + HJ*

20
EXAMPLE 6

Preparation of 1-(3-Bromo-4-fluorophenyl)-1-cyanomethanol
Br CHO
1) NaH803
e 2) NaCN

23.

25



EXAMPLE 4 Preparation of
7- (3-(Bronmophenyl )-7-f4-(trifluoronethoxy)phenv

w@200bfosieszoH, 5-alirni dazol -5-yla mne A m xtRCBEUSL005/020736

10

15

20

25

1- (3-bronmophenyl )-1- (i m dazol -2-yl)-1-[4-(trifluoronet
hoxy) - phenyl ] net hyl am ne (1.67 g, 4.05 nmol) and
cyanogen bromde (1.75 g, 16.5 nmmol) in acetonitrile
is heated at 100 OC in a seal ed tube overnight, cool ed

t o roomniRmehk af %oﬁ;rﬁﬁ%uﬁn@@@@d @V@‘?nma_ ) W&éﬂétttﬁ)"ﬁc is treated
residue is purified tw ce chr omat ogr a

( sWith @@rorgg-44ﬂl,@r@q@§@|ﬁ§hygﬁé2{5 89, 225 mmol), stlrred at 50y °C for 2 h,
CN R MRTER lft@ruatﬁ GRCR Wit Hted), FEBIENPIIRE Wit drfiqueous solution

then 85:15 to 50:50 hexanes/ethyl acetate as el ue(r;stygl
t oOfeﬂoﬂWCYWq 01121269 CARPBNRAHOYES 369655'813 ohaP B¥ ped stirga atgoom
( %%He?étgbe o»‘eﬂ'@t' frhededdy, orNM%d@r%;is B@é“a?at@@eéﬂd”tﬁb aqge%us phase is

anal yses. (t
Hzextrpeied withsether. 4'éhe(qﬁtragt§|)alchgbn7eqlwltla e q;g@nlc phase, washed with

I:] t?r?ne7dr?lgd o%8r nidgnesiEfl sd\f@terﬂn%i &%Zerﬁt@l@d‘f%@&fé%@‘l@aﬁord the title

MPLE 5 Preparation

7- chn:aaquwrasm dlea- Qﬂ 4 ?ﬁﬁ@%%ﬁ‘e'ﬂ)fr'ﬂe’(‘!f'ﬁ‘i’ by R ﬁﬁ@'M-‘EJiy) HANMR

S0 IR IR s gAL1 ks SR 08 BTSN 80 51 o

i delp[ 1, 5- a]|mdazol -5-ylam ne (0.201 g, 0.460 muol),
5-pyrimdine boronic acid (0.073 g, 0.587 mmol),

bi s(tri phenyl phosphi no) pal I adiunm(Il) chloride (0.016
g, 0.0232 mmol), tr| phenylmll_p (0.012 g, 0.047
Bromao-4 : '37|r)1doate
CHHA m@na@omtenperature and concentrat ed. The
resultant residue is purified by flash chromat ography
(silica, 96:4:0.5 nethyl ene

chl ori de/ net ha®dl / concent r at ed OH

Br Br: H " HCI
CN
+ CoHsOH HCl

OC,Hs

A solution of 1-(3-bromo-4-fluorophenyl)-1-cyanomethanol (47.5 g, 206 mmoil)
and ethanol (10.9 g, 237 mmol) in ether is cooled with an ice bath and treated
dropwise with HC! (258 mL of a 1.0 M solution in diethyl ether, 258 mmol) over a
period of 40 min., stirred at ice-bath temperature for 2 h, stored at 0°C for 6 days,
warmed to room temperature, diluted with hexanes and filtered. The filtercake is
dried to afford the title compound as a white solid, 39.8 g (62% yield), identified by
NMR and mass spectral analyses. The title compound is a mixture of E and Z
isomers. 'H NMR (300 MHz, CD;0OD) § 7.78 (m, 1H), 7.49 (m, 1H), 7.28 (m, 1H),
5.54 and 5.17 (2m, 1H), 4.45 and 4.15 (2m, 2H), 1.38 and 1.20 (2t, 3H); ESI MS m/z
261 [C1oH11BrFNO, + H]”
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amoni um hydroxi de as eluent) to afford the title
conpound as an off-white solid, 0.037 g (19%ield), np

wa2®60@850C; identified by NVR and nass spect redT/US2005/020736

10

15

20

25

anal yses. 1H NMR (500 MHz, CD30D) 09.12 (s, 1H), 9.02
(s, 2H), 7.81 (s, 1H), 7.67-7.62 (m 2H), 7.56-7.51

(m 3H), 7.47 (d, J =1.1 Hz, 1H), 7.27 (d, J = 1.5
Hz, 1H), 7.23 (d, J = 8.3 Hz, 2H); IR (ATR) 3143,

1672, 1505, 1443, 1414, 1253, 1216, 1159, 791 , 723 cm
1; ESI M5 niz 437 [C22H15F3N60 + H]+ EXAVPLE 6
Preparati on of EXAM

1-prSpatatioh ohtqgw&i&larfwarég%%mt@&aﬁxmg?ghumﬁ@methanol
(0] SOodl um DI su g, nmo I N wat er

OCis treated with 3-brono-4-fluorobenzal dehyde (45.8
g, 225rnrnoI)QHst|rred at 50 0C for 2 h, cool ed warh
an ice bath, dilt L, treated dropvvl se Wi

an 44 6 0 so i um cyanicie (127 AN
nmol ) a perjod of 30\min and stirred at
“tenp e” over®frfht . The® tion m xtuge HN

separated, and the agueous phase is extracted vvlth
ether. The extracts are combined with the or gani c

phase, nask@f ¥ dthy! Qt('3llﬁ@mgf4tfﬁférdb\h€ﬁylm9&n%k §MH|
and concentrated to _dryness to afford t

c orfystashiorde 394 @a1r27dnr|nol) and g, 39"'%’9@9’8"0@?@? (9 4%1 aniﬁﬁf maw!) in
byeth%l 3 Rbtsh &t 1 ﬁd"b% se3ied tﬁﬂézoveﬁ:ﬁ@t 3<)oo¢iad7to7r50|§1"QamBerature

( n@onpmtratE&MnE)v; the wwrémllyha dﬁ(ltl’E{léﬁ?[ (stlrred vigorously for 1 h and
2-flidrdy. Oﬁﬁéﬂtrétb%’bémé@ﬂrﬁﬁ an et DA, PRIk RAGHIDACRNA 1 N NaOH,

Hydrochl ori de A _sol ution of
1 qoplask iopd 1o e ks kh eng filered.c Jhm Birseakanis Arigd o affagd th title
O& BRIy a%néfjwﬁféqé’éh@'%(ﬂ@ (@l%l yle@l? fdehmbd by NMER BRE mads spectral
cool ed wi gh an ice
analyses. 'H NMR (500 MHz CDCI3)8759 (m 1H), 7.30 (m, 1H), 7.10 (t, J= 8.4
Hz, 1H), 4.79 (s, 1H), 3.35 (m, 4H), 1.76 (m, 2H); ESI MS m/z 287 [C4,H:BrFN,O +

HI".

EXAMPLE 9
Preparation_of 2-(3-Bromo-4-fluorobenzoyl)-2,3.4.5-tetrahydropyrimidine

OH 0
Br N
Br. /;NJ MnO, IJ/HO
HN HN
F

A mixture of 1-(3-bromo-4-fluorophenyl)-1-(2-tetrahydropyrimidinyl)methanol
(23.4 g, 81.5 mmol) and manganese dioxide (70.8 g, 815 mmol) in methylene
chloride is stirred at room temperature for 3 days and filtered through diatomaceous
earth. The filtercake is washed with chloroform. The filtrates are combined and
concentrated to dryness to afford the title compound as a yellow-green solid, 18.9 g
(81% yield), identified by NMR and mass spectral analyses. 'H NMR (500 MHz,
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dropwi se with HCl (258 nL of a 1.0 Msolution in
di ethyl ether, 258 mmol) over a period of 40 mn.,

W@ Riosnedsat i ce-bath tenperature for 2 h, storkdi/as2000@0736

10

15

20

25

for 6 days, warned to roomtenperature, diluted with
hexanes and filtered. The filtercake is dried to
afford the title conpound as a white solid, 39.8 ¢
(62% vyield), identified by NVMR and nass spectral

S5 e 1 b BN, T B B 15808 oy a5 o

(ra oliiD3.47 (78, £R), 1389 (m, 2HRAESIME b4 784 ONHIBIFN,@ +4]".
and 4.15 (2m 2 1.38 and 1.20 (2t, 3H); ESI Ms niz

261 [ C10H11Br FI\I@ + H] +EXAMPLE 8 Preparation of
1- (3- Brono-4-f| uorophenvl ) MELE& rahydropvri m di nvl)
et h i

Hﬂ@&ﬂarﬁémdﬁ ethbAg! mml) and
1, am nopropane (9.43 g, 127 mol ) in ethanol is
heat edat 12Q0C-in-a seal ed tube overnight, cooled to -
room tenperature, concentrated to renove Be sol vent

dlluted vvltho/vater

1H NI\/R(SOO MHz, CDCl 3) d>CGF359 (m 1H),
7.10 (t, J = 8.4 Hz, 1H), 4.79 (s, 1H, 3.
1.76 (m 2H); ESI M5 miz 287 [Cl 1H12Br FN20O + H] +
EXAMPLE 9 Preparation of

2-(3- Bf&ﬂﬁxt@ of U PREDAQE 5?83 AGminel i hME e BY FEié Hedted

f qTG;(VLgéSﬂhﬁﬁqlM@ﬂ@éﬁé’ﬁ%?'41(1r(ﬂ20'10@ﬁim}ﬂ€85§}?q (@1dht P77 mmol)

&k err a period of 20 min., stirred at 50 °C for an additional 1.5 h, cooled to
room temperature, treated with copper(l) iodide (0.13 g, 0.70 mmol) and a solution of
2-(3-bromo-4-fiuorobenzoyl)-2,3,4,5-tetrahydropyrimidine (10.0 g, 14.9 mmol) in THF,
heated at 65 °C overnight, cooled to room temperature and diluted with ethyl acetate
and saturated agueous ammonium chloride. The phases are separated. The
organic phase is washed sequentially with water and brine, dried over sodium
sulfate, and concentrated to afford 18.5 g of a brown oil. The oil is purified by flash
chromatography (silica, 90:10:0.5 methylene chloride/methanol/concentrated
ammonium hydroxide as eluent) to afford the title compound as a yeliow oil, 10.0 g
(64% yield), identified by NMR and mass spectral analyses. 'H NMR (300 MHz,
CDCls) 5 7.60 (dd, J = 6.4, 2.3 Hz, 1H), 7.41 (dd, J = 6.9, 2.0 Hz, 2H), 7.28-7.20 (m,
3H), 7.10 (t, J = 8.3 Hz, 1H), 3.50 (m, 6H), 1.96 (m, 2H); ESI MS m/z 447

[C1sH1sBrF4N2O, + HJ.
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(23.4 g, 81.5 nmol) and manganese di oxide (70.8 g, 815
mol ) in nmethylene chloride is stirred at room

wo esoppombure for 3 days and filtered through PCT/US2005/020736

10

15

20

di at onaceous earth. The filtercake is washed with
chloroform The filtrates are conbi ned and
concentrated to dryness to afford the title conpound
as a yellowgreen solid, 18.9 g (81%yield),
identified by NVR and nmassggpafR®iEa4 anal yses. 1H NWVR
(500 MHz, CDCI 3) d 8. 5. (m~IH, 823 (m 1H), 7.15 (t,
JPre ration of 1-f3-Br ] 2-yh)-1

[3ééﬁnushsmath%mheh@a]e&%na,a’hﬁé ESI MS mz 284

O Preparation of

1- (3-Brono-4-fl uorophenyl)-1
-(tetrahgdropyrimdin-2-yl)-1 44- Br,
(trifluord thgxbhp nv prret hanol A m xt\y _ N

magnesi um . 9 7 in THF
treated 0 ol ut 88, 0f
|
1-Dbr orm-4 oxy)bLn-z—eﬁe I, - Z -HN—

nmol ) in THF oy 3 period of2)l216tsmn stlrr
OC for an addi I 1.5 h, cooled to room
t enper at ur e, gted wth copper(l) iodide (O.
0.70 mmol) and alsol ution of
2- ( 3- brono- 4- f|u8P’6benzoyI) 2,3,4,5- tetrahydropyrlmdl
ne (10.0 g, 14.9 mmol) in THF, heated at 65 C

rni

A s R S L e

Th(mfm:bﬁﬂﬁaharye)pmpmamedol (4186 gongamhmol has ehidrayl meh@éim 2.2g,

S o TSRO foiiselle RES &R f P " prispight £58eq tEfook Bimiature and

Oi ctolncgll‘mmted to dryngssribfoivech fay sblidszidulr ame tresidwpis)dispersed in
silic

t hyl . . T
CoPRatEne 2B e BB T maniasiee S 16 mihye ingaturated
el wighammonizaf Trer chtdrbedtmikiues smatydnd aasaledyatd av450iQ overnight,

gg@gﬁ%a 64% yi elggr)atuil dent i fl e afﬁﬁz W&fﬁ“@?m&e?dggﬁ(%ﬁhoned

J betwedn cfﬂoﬁbfdrm aridH) N r\YaGH. Q'Hei aquecus hise B. sdphite@iid extracted
7. 2

chlorofog'm The extracts are combined with the organic phase, dried over
potassium carbonate and concentrated to afford the title compound as a dark oil,
0.89 g (>100%, ~80% purity), identified by NMR and mass spectral analyses. 'H
NMR (300 MHz, CDCl;) 8 7.65 (m, 1H), 7.41-7.303 (m, 36H), 3.41 (br s, 4H), 2.32
(brs, 2H), 1.77 (m, 2H); ESI MS m/z 446 [C4sH16BrF,N;O + H]".
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3H), 7.10 (t, J = 8.3 Hz, 1H), 3.50 (m 6H), 1.96 (m

2H); ESI M5 mlz 447 [ C18H15Br FAN2C2 + H] +. EXAMPLE 11
woe@paswmsi on of PCT/US2005/020736

1- (3-Brono-4-fl uorophenvO 1-(tetrahydropyrimdin-2-v

p-1-r4- (trifluoronethoxy)phenyl Trnetriylarnine A

m xture of

1- (3-brono-4-fluorophenyl)-1-(tetrahydropyrim di n-2-yi
)-1-[4- (trifluoromethoxy) ph%c?gAq'!gggtqgnol (4.60 g,
10.3 mmol ) and thionyl chlori . ?, 103 mmol ) in

Br 5 i 8= B3 £ P Reny

mo-4-flgormphenyh 8- trifluase

L SPPLBRb UL cﬂ%ﬂg%%@r&g -%@gﬁﬂmi&@_-éigbéﬂﬁﬁé to give a tan
sotTd-TEesraue. i n i sopropanol
and bubbl ed through with ammonia gas until the m xture
is safurated with anmonia. The saturated m ypyre is

heated\in a sgg] eg_tube at 45 OC overnight, cooled’to

roomt ¢ at nd\concentrated. The result ajit

r esidog i oned between ghlprof orm andN N
NaOH.- ™Me-“aqueousi se i ?rcé\’ep-a and extracred -
with chloro Y} The extracts are conbgne ‘ S
organi c phag dri ed over potassium carbo

concentr at ed™~ »

oil, 0.89 g (P100% -80% purity), identiflfed by NWR
5 and nmass spec??':él anal yses. 1H NWMR (300 MHz, CDCI3) d

7.65 (m 1H), 7.41-7.303 (m 36H), 3.41 (br s, 4H),

2 52 (B0 Sl s Bl im0 140
8- (@ uBramethdxyhpheoy ipbiaplamirgs (0854, ~eDbwipuriyyetitERay)rok)eamd
A- %%Qg%érggr bdd &)héqd gro}brg r%?nzo fi% aRatBmTHS Is Dkl 'a(?Fc}Qn?{gn{b%rature
10 1-foB45 anm-heatdduatriopiemy b sedled tutter adeyrighipgadled ©irne@-tginperature
bbb BRI AR MDA oy
7. 65250185 hethpleae ehlordd/methanblécontemtratel amnoom hydroxide as
teR& Pl Uefrd the titie compound as a tan solid, 0.26 g (36% yield), identified by
NMR and mass spectral analyses. 'H NMR (300 MHz, CDCl;) § 7.74 (dd, J = 6.7,
15 2.3 Hz, 1H), 7.49 (dd, J= 6.7, 2.1 Hz, 2H), 7.38 (m, 1H), 7.13 (d, J = 8.1 Hz, 2H),
7.03 (t, J = 8.5 Hz, 1H), 3.58 (m, 4H), 1.86 (m, 2H); ESI MS m/z 471 [C4oH1sBrF4N,O

+ HJ".

EXAMPLE 13
20 Preparation of 8-{[(4-Fluoro-3-pyrimidin-5-yl)phenyl]-8-[4-
-2,3.4,8-tetrahydroimidazo[1,5-a

trifluoromethoxy)phenyl

N
N
.y
N + l
L
~o> Q0
F

OCF
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for 45 mn, heated at 100 OC in a seal ed tube
overni ght, cooled to roomtenperature and

wa@ometesnt ed. The resul tant residue is purifiPdI/Dg2005/020736

flash chromat ography (silica, 95:5:0.25 nethyl ene

chl ori de/ met hanol / concent rat ed ammoni um hydr oxi de as

eluent) to afford the title conpound as a tan solid,

0.26 g (36%yield), identified by NVR and nass

spectr aA rﬂiﬂmﬂre’61%(3—ﬂr|an\BﬂQ&Q?WwS-WIBbrome_fh&&)dhéﬁyl]-

J =_6. 3 H .1 749,,, = 6. 2. . 2H),

7 ég,%qntetmdroyh ggz}_c%[&&a}pyn Q—Gﬂjam@ﬁ)(g 26 geé 5?? mrjoR, '5-
ririﬁdmélﬂ)ororﬁc adid (0108244))0. 662 I&&d)metratlﬂstnpﬁ%hylhﬁoéﬂhlno)

37%?“% AR G rbtimino 08 pmstiom st ate (02 §.'1.65 mmol in

( t 5:1 [diss@hemeltérax Heatbe av 1012°Cfof 1 8y, treéﬁadhmdra@dﬁ‘bdalz oF1,5

o R Bk TGO ME B2l gz e g 00

yl ﬂor 3.5 h, cooled to room temperature and concentrated. The resultant residue is

2t e BRSPS e e eanoy

10

15

25

( Occﬁﬁanigateﬂ aﬁﬁr?orﬁm‘mh)/drokleé k8 elient)td pHedhehits @dthpsund as an off-

E’Z\'w'w sl 0h75 9 0% i) oy 0718 e 158 hER R Ghot ess

egjeeftaPdnaha8s O AR {300, Mz, €S @D)\Wid. 14 addHY,i 9@, 2H), 7.55 (m,

t i PR LI 5 Kip 2

r ONBT (IANRIAY; ESUMS e TIdOsgh) FMN.eck HFhe resul tant
residue is purified by flash chromat ography (silica,
95:5: 0. 25 nethyl ene chl ori de/ net hanol / concentr at ed

ammoni um hydrOX| de as eI u AMPQEaMf ord the title

a!!ﬁh]g&&ﬁnethldxﬂﬂ ﬁﬂﬂ,mzte@@pirﬁﬁlaiq1($g|gyb;lmidﬁ1-9¥ll}amine
(s H) 7.55 (m 2H), 7.43 (dd, 6.8, 2.1 Hz, 2H),

7. .31 (m 3H), 3.69 (m 2H)), 3.50(m 2H)

- ) r o
o U R

OCF4

A mixture of 8-(3-bromo-4-fluorophenyl)-8-[4-(trifluoromethoxy)phenyl]-
2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-ylamine (0.075 g, 0.159 mmol), 3-fluoro-
5-(tributylstannyl)pyridine (0.092 g, 0.239 mmol), and dichlorobis(triphenylphos-
phine)palladium(!l) (0.006 g, 0.008 mmol) in DMF is degassed, heated at 150 °C in a
sealed tube for 1.5 h, cooled to room temperature and diluted with ethy! acetate (50
mL) and 5% aqueous LiCl. The reaction mixture is separated. The organic phase is
washed with 5% aqueous LiCl, dried over sodium sulfate and concentrated. The
resultant residue is purified by flash chromatography (silica, 95:5:0.25 methylene
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1.87 (m 2H); ESI M5 mz 471 [ C23H18 F4N6O + H] +;
EXAMPLE 14 Preparation of

w0 obAaedesaior o- 3-f 5- f | uor opyri m di n- 3-yl ) phenvnPGF/U&2005/020736

10

15

*|s purlfledbyflashch__ y S|I|ca

(trifluoromethoxy)phenvn-2, 3, 4, 8-tetrahvdroi m dazori,5
-alpyrimdin-6-yl>a mne A mxture of
8- (3-brono-4-fluorophenyl)-8-[4-(trifl uoronethoxy)phen
yl ]-
%fé/%%ﬁs*ai‘@%g&%ﬁ@@@ thmo'?m 5t RYdrolbe b eRieth Tafiid the title

5 ;Qr‘odu@wtsﬂ whitsafid) @043 di(PRS% (y@ld)QIZIP@"r—ﬁﬁ@‘B'Q idandfied by NYIR and

di 0
o, PEDUE b RS AR RO 0, S0 . 01 3% 10, 8.7
a ' Gled =626 tHzn M), 5r83ﬂd5Jﬁ97cUé,l‘B'@ Yé%béﬁw(me‘ﬂﬂbe?éﬂu?& (m 3H),
Il ub Y

Lln%?g (&?he ? g’\é\%(ﬂ'l'}m x?ﬁ s) Eggglrs zrﬂ")ez(f% g?’ﬁe%éﬂﬁgﬁlecuq—”
phase is washed with 5% aqueous LiCl, dried over

sodi um sul fate and concegg(AMFq_cts J[gg resul tant residue

95 5:.0. 25.

hydrOX| de as eI uent) to afford the title product as a
white solid, 0.043 g (56%yield), np 94-105 0OC
i dent i fH28 by and rrass spectral anal yses. ﬁ NIVR
(300 MHz, .5 B = 1.3 Hz, 1%018.47?“
—26H21N1H)73 ,}/1@97Hz 1H) 17.54-7. 4
4H), 7.41° TV *3K) . 309 (m_2H),
1. 87 ( \ \Y%S3 488 [ C24H18 5N5Y) +
RANRYE ppapat i on of R10™ e
i mdinylam ne Derivatives Ug
essent ya Iy th saye procedures described in an‘pl es
5, 13Randl4 hej e| naBove and enpl oyi ng t he appr%prl at erg
azacyclic reagent wherein Wis B(OH)2 or Sn(n-Bu) 3,
t he conpounds on Table | were obtained and identified

by NVR @&y BBschtisBARE s8menedaitRS deabiedlin Examples 5, 13 and14

hereinabove and employing the appropriate azacyclic reagent wherein W is B(OH),

or Sn(n-Bu)s, the compounds on Table | were obtained and identified by NMR and
mass spectral analyses.
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Ex. No. RS R6 Rd RI0O X nbo 0OC 15 OCF3 H 4-F 2-F CGH
99-122 16 OCF3 HH H N 214-218 17 OCF3 HH 2-F CH
wao®e1wss318 OCF3 H 4-F 6-F C-H 110-1 15 19 OCFBCTHUKR0BE/020736
CF 112-1 18 20 OCFS HHH GO 112-1 16 2 1 OCH3 HH
2-F CGH 117-121 22 OCH3 HH H N 136-140 23 OCH3 H 4-F
HN 122 24 OCH3 H 4-F 2-F CH 115 25 OC2H5 OC2H5 H 2-F
C-H 202-208 26 OCHF2 HH 4-F CGH 81-92 27 OCF3 H H 4-F
C-H 83-97 28 OCF3 HH 2-F CF 94-102EXAMPLE 29
Preparation of
8- (3-Pyrim di n-5-yl - phenyl ) - 8- (XaRIel f | uor onet hoxy- phen
vp- 2, 3, 4. 8-
tetrahvdro-im dazof 1, 5-alpyri nimi n- 6-
m xture of ethyl ene glycol dinet G
tris(di benzylideneacetone)- dipal}fadlum
16.0 nmol ), triphenyl phosphi ne (8008
under a nitrogen atnpgphefe is_stj
treated with 2 (0.153-9, 01320
pyri mi di ne- 5-boroni € &&d (0.
sodi um carbonate (0.101 §, oO.

-cvanani de A

0) (0.014 g,
32.0 nmol)
or 5 mn.,

A d Rs
5

Ex.

No. RS R6 R8 R10 X mp °C
15 OCF; H 4-F 2-F C-H 99-122
16 OCF; H H H N 214-218
17 OCF; H H 2-F C-H 105-115
18 OCF; H 4-F 6-F C-H 110-115
19 OCF; H H H C-F 112-118
20 OCF; H | H H C-Cl 112-116
21 OCH3; H H 2-F C-H 117-121
22 OCH; H H H N 136-140
23 OCH; H 4-F H N 122
24 OCHj; H 4-F 2-F C-H 115
25 OC:Hs OC:Hs H 2-F C-H 202-208
26 OCHF, H H 4-F C-H 81-92
27 OCF; H H 4-F C-H 83-97
28 OCF; H H 2-F C-F 94-102
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nmol ) and water (2 nL), heated at 85 OC for 1 hr,
cooled to roomtenperature and concentrated, the

w0 e@aloomst residue is purified by flash chromarOnUswng 020736

10

15

20

25

(silica, 97.5:2.5:0.5 nethyl ene

chl ori de/ met hanol / concent rat ed ammoni um hydr oxi de as
eluent) to afford the title conpound as a white solid,
0.130 g (85%yield), np 227- 231 0C, identified by NWR

and mass spectral anal ysawé%(soo VHz, CD30D) d
913(8 1H), 9.02 (s, 2H—* , J =7.5 Hz, 1H),
3 nl 3P di 8 o) e 2.3

2H), 7.33 (d,
: yapaiide 50" 1789 (m
oH): IR (ATR) 3106, 2187, 1622, 1500, 1412, 1256,
1218, 11§P crrf 1; ESI M5 mz 478 [C24H18F3N7QN+ H
EXAMPLE 30 Preparation of I

(8R) - 8-1t§ ropyri di n- 3- yI ) phenvp- 8- 4- HN

(trifluorpme phenwp- 2, 3, 4, 8-t et rahvdroi m dg

alpyrim ¢ n- yne and-
. 3=y)-pheny)

. t ete@hkydr oi A
ani ne (B)Ch!ral separ at’ion

(trifludromet oxy

oﬁ Z] % Mlb'gi@? p\ﬂ_jygrr?g gygolcddmetgy élr( gé AimD rgl/lic}enegc&one%
ﬁiaﬂ%gﬁ@é(gzm{ﬁé Q%Wwﬁﬂi} @l@prfé‘ﬁn?/l%hé‘ﬁﬂﬁﬂe (01008 & @2@NEol) under a

@“@@ﬁﬂ chmasorere & PP SMDw TERIed W2 G115 60 SRR
Cﬁ,y AR 4 BBrdt, ZidTlTB47, QBRfInoR saBRlrf Khi@Bfiate (0,101 9, 0.96

triturat hexanes andflltered

|n1lm@|_b eatwates (AMLadieatrdeat 89a6am o coglad o fqgmglfe,n@ﬂedatur e and
t WEn&ddtiafed'RE HeduitAhtadesidit RipuridY byeflash chromatography (silica,

97.5:2.5:0.5 methylene chloride/methanol/concentrated ammonium hydroxide as
eluent) to afford the title compound as a white solid, 0.130 g (85% yield), mp 227~
231 °C; identified by NMR and mass spectral analyses. 'H NMR (500 MHz, CD;0D)
$9.13 (s, 1H), 9.02 (s, 2H), 7.77 (d, = 7.5 Hz, 1H), 7.71 (s, 1H), 7.62 (dd, J= 7.9,
7.6 Hz, 1H) 7.57 (d, J = 8.0 Hz, 1H), 7.50 (d, J = 8.9 Hz, 2H), 7.33 (d, /= 8.3 Hz,
2H), 3.70 (m, 2H), 3.58 (m, 2H), 1.89 (m, 2H); IR (ATR) 3106, 2187, 1622, 1500,
1412, 1256, 1218, 1159 cm™; ESI MS m/z 478 [CpH1sFsN,O + H

Beeny! ] , 3,4, 8-tetrahydroim dazo[ 1 OCF;

EXAMPLE 30
Preparation of (8R)-8-[3-(2-fluoro ridin-3-yl)phenyl]-8-[4-

(trifluoromethoxy)phenyl]-2,3.4.8-tetrahydroimidazo[1,5-alpyrimidin-6-amine (A

tetrahydroimidazo]1,5-a]pyrimidin-6-amine (B
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solid, 0.299 g, nmp 126-131 0C, [a]25 D: -11 .6 (c =
0.5in MeOH); identified by NVR, infrared and nass

WG p@eo®mbs anal yses. 1H NVR (500 MHz, CD30D) d BCW6S1od#920736

10

15

20

J=4.8 1.1 Hz, 1H), 8.03-7.98 (m 1H), 7.58 (s, 1H),
7.55-7.52 (m 1H), 7.49-7.45 (m 3H), 7.44-7.41 (m

1H), 7.40-7.37 (m 1H), 7.23 (d, J = 8.2 Hz, 2H), 3.70
(t, J = 6.0 Hz, 2H), 3.49 (t, J 5.4 Hz, 2H), 1.90-1.85

(m 2H); IR GANR) 3062, 2954, 1654, 1602, 1EQd, 14

1251, 1216, 11% 91 m1l; ESI M5 nfz470 [C24/ 4N5
_ : | _ . ,

+ H +; Thg fir g pe@%r:réloR 19 n) I g -

col |l g pneenty at ed al

oi | /r’esi\ue S jisgol ved in a m'/ﬁlmx anpuny’ ¢
et turated w th\he .';\.
filtered. T ¢y cake is dried uner vatuupf f ot 4

h to afford the title prpduct B as an off-white solid, “ocF,
0.315 g, np 124-128 0C, [a]25 D. +12.6 (c = 0.@&)in

MeOH); identified by NVR, infrared and nass spectral

anal yses. 1H NMR (500 MHz, CD3OD) d 8.16 (ddyn) = 4,8,

1.1 Hz, 1H), 803798(m 1H), 7.58(S, 1H), >5_5N.5
(m 1H), 7.49-7.45 (m 3H), 7.44-7.41 (m 1H), /
7.40-7.37 (m 1H), 7.23 (d, J = 8.2 |—|),3N,N
J:60Hz 2H), 3.49 (t, J =5.4 1.90-& \3
(m 2H); IR (ATR) 3064, 2947, 1653, 160 ] 14
1251, 1216, 1158, 791 cm1l; ESI M

[ C24H19F4N5O+ H EXAMPLE 31 Preparation of 0
(8R)-8-(3-pyrimdin-5-yl phenyl)-8-r4-(trifl uoromethoxy

) phenvn- (B)
2,3,4,8-tetrahvdroi m dazof 1, 5-al pyri m di n-6-ani ne (A)
and ‘

(8S) - 8- PIGAMIE MiEHIR & SylPRdIngopyidin-2-yehemyi@itnet hoxy
Z)p@ﬂ[&bfbr\é@tﬁoﬁy)&werﬁ/ﬁizf,(ﬁhxdét@éHVdﬂﬁﬁﬁ@i%oﬁﬂ]@&’ﬂimmrﬁﬁfémine_(o.mo g,
-anin

e
1.57 mmol) is placed on a Chiralpak AD 5 x 50 cm column (90:10:0.1

heptane/ethanol/diethylamine as eluent). The second eluting peak (fz = 26 min) is
collected and concentrated to a pale yellow oil. The oil residue is re-dissolved in a
minimal amount of methylene chloride, triturated with hexanes and filtered. The
filtercake is dried under vacuum for 24 h to afford the title product A as an off-white
solid, 0.299 g, mp 126—131 °C; [a]®p: —11.6° (¢ = 0.5 in MeOH); identified by NMR,
infrared and mass spectral analyses. "H NMR (500 MHz, CD;OD) § 8.16 (dd, J =
4.8, 1.1 Hz, 1H), 8.03-7.98 (m, 1H), 7.58 (s, 1H), 7.55-7.52 (m, 1H), 7.49-7.45 (m,
3H), 7.44-7.41 (m, 1H), 7.40-7.37 (m, 1H), 7.23 (d, J = 8.2 Hz, 2H), 3.70 (t, J= 6.0
Hz, 2H), 3.49 (1, J = 5.4 Hz, 2H), 1.90-1.85 (m, 2H); IR (ATR) 3062, 2954, 1654,
1602, 1504, 1434, 1251, 1216, 1159, 791 cm™; ESI MS m/z 470 [C,4H1gFNsO + H]*;
The first eluting peak (fzr = 19 min) is collected and concentrated to a pale
yellow oil. The oil residue is re-dissolved in a minimal amount of methylene chloride,
triturated with hexanes and filtered. The filtercake is dried under vacuum for 24 h to
afford the title product B as an off-white solid, 0.315 g, mp 124-128 °C; [0]®,:
+12.6° (¢ = 0.5 in MeOH); identified by NMR, infrared and mass spectral analyses.
'H NMR (500 MHz, CD30D) & 8.16 (dd, J = 4.8, 1.1 Hz, 1H), 8.03-7.98 (m, 1H), 7.58
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(B) Aracemc mxture of
8- (3-pyrimdin-5-yl phenyl )-8-[4-(trifl uoromnethoxy) phen

W@ kjos/o®635 4, 8-t et rahydr oi m dazo[ 1 PCT/US2005/020736

15

20

,5-alpyrimdin-6-amne. (2.0 g, 1.57 mol) is placed on
a Chiral pak AD 5 x 50 cmcolum (90:10:0.1

hept ane/ et hanol / di ethyl am ne as eluent). The first
eluting peak ( = 34 mn) is collected and concentrated

;?#W%&gﬁ%g r@é?il:;l)o"y&' ;H%esﬁ e 4'49—’7 8 (H‘{, t%ﬁ?'?"f&?' 5 (m, 1H),

rreth e ch at ed

W7{28 (dex a8 HendHj, i3l 10, eld= 6.01, QHD t3e49:(&k~é- Bgt idz,i 2k, 1.90-1.85

SREHETRIATR] Soes fol BsBL {800 dhe A2 5T OrPR Tt ron o
DESI MBS i/t 476G [QhI3QFMNsOBCGH) ; i dentified by NWR
infrared and mass spectral analyses. 1H NVMR (500 MHz,

CD30D) d 9.12 (s, 1H), 9.02 (s, 2H), 7.70-7.67 (m
2, 7.57-7.51 (m 28, 7Mm 2H), 7,26 (d, J
7 * ‘- g i 4 g < J

issolved in a
m ni mal anount of nethylene chloride, and then
triturated with hexanes and filtered. The filtercake
is dried utd vac for 24 h to afford th&®tle
conpound B as |te§EoL|d 0.798 g, np N186
0C, [a] 25 D 0.5 MeOH), identifigd
VIR nﬁts spetPPaManaNses. 1H N
1H), 9.02 (¢, 2
2H), 7.49-7.46
6 (t, J = 6.§ﬁ\‘, /
; IR (ATR) 3040, 2955, 1655, “ocF,

(A)

(50bl +

HoN

I\?/—-N

(B)

A racemic mixture of 8-(3-pyrimidin-5-ylphenyl)-8-[4-(trifluoromethoxy)phenyl]-
2,3,4,8-tetrahydroimidazo[1,5-a]pyrimidin-6-amine_(2.0 g, 1.57 mmol) is placed on a
Chiralpak AD 5 x 50 cm column (90:10:0.1 heptane/ethanol/ diethylamine as eluent).
The first eluting peak (tz = 34 min) is collected and concentrated to give a pale yellow
oil. The oil is re-dissolved in a minimal amount of methylene chloride, triturated with
hexanes and filtered. The filtercake is dried under vacuum for 24 h to afford the title
compound A as an off-white solid, 0.815 g, mp 178-186 °C; [a]®°: —14.7° (c = 0.50
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1553, 1505, 1413, 1253, 1201, 1162, 786 cm1 ; ESI M5
m z 453 [ C23H19F3N50 + H] + EXAMPLE 32 Preparation of

W@ 3BpAO®663- ( 5- Chl or opyri di n- 3-yl ) phenvn- 8- f 4- f p€T/152005/620736
nmet hoxy) - phenvn- 2. 3, 4, 8-t etrahvdroi m dazop
.5-alpyrimdin-6-amne FAl and (8ffl-8-f3-(5-
Chl or opyri di n-3-yl ) phenvn-8-r4-(trifl uoronet hoxy)-
phenyl | -2, 3,4,8- tetrahvdroi m dazoH

5ma4/|@om|> mli%lhrﬂge@bmm urTfE’ére@éqd ﬁfé§§‘s;§‘edﬁb?<ér\é$ys‘éfs "H NMR (500

(tkﬁHfZL GQ@Q%@ &pi‘]‘éhﬁ}qyl(z %")4}/5 T7e§£ HRy o7 HTEA3 (D, 2H),

57ahm/aumndzn) &amdng =(s, 71HZ?2+9 3\7»@% gemig ﬂzele) @tSB—s 52 (m,
I ts enantioners u

(9BHh0-05-1 Sl 2y B AR BPASh CBR 48RP 855, 4504 idfa. Tave. 1160,
5 t ' f’é@cnﬁ‘” ESIMG rhé)45§ C%H1gﬁgrﬁ55W+W ﬁ/g' ' d_ nE hf\’/‘é 150
l’@feqpr@ qglglngcpeab (tz =A6gminy is cpuscte@ag@, cQQpenyaEd to give a
IE'?eIIcM‘Q)H &né ol réélduells Te-arséolvgd |n3a|'||)1m|rﬁal%9nc7un§ éf ﬁw@lhylene
1 H;hlorpd% fnér then t(u’fﬁratgcp.omth he)gqg?e@@nd jlltergag g hﬁillterg:gabe ngﬂl’I¢¢ under

( t vacﬂjum for 24 Hizo aﬁbl)d thtitRScotn n(i B a?dN off-Whild 381ic 9. 498 g, mp
486 [ C24H19 ;

10 t i i$fé‘1§6| §OI£&% o{ &P 7a§C aR-fip \Mﬁqw ggptpl_fﬂ@d’b(yrj\ll\ﬂlf4mir ared and mass
189;%ctr5ﬁ&r?a®s@s “i‘-ﬁ\llﬁR((SO(ﬂ/@-lﬁ@%lﬁ) éfgb%)(s ﬂl-? iR (&5%5 7.73-

é69|£m 2 7 @—i@((f“ 2l1),7 497 48{m, 2H), 7. %97702675 72Fd)m3 76 (t, J =
1% 3 H, Qﬁ) (3 57Je, 55 (1=n 62H7|Z1 gé—H) 90 (?n %)(I'R AirFa 3040 35, 1655,

(tH%5533 15@5 d4p,§ 1(%9:1) 1204, ggeg 7@% cmn E§H\/IS m/gegﬁsl[@nggﬁswpo + HJ*
5 2H); ESI M5 nlz 486 [ C24H19CI F3N50 + H] +.

EXAMPLE 32
Preparation of (8S)-8-]3-(5-Chloropyridin-3-yl)phenyl}-8-J4-(trifluoromethoxy)-
phenyl]-2.3.4 8-tetrahydroimidazo[1,5-a]lpyrimidin-6-amine [A] and (8R)-8-[3-(5- -
Chloropyridin-3-yl)phenyll-8-[4-(trifluoromethoxy)- phenyl]-2,3.4.8-
20 tetrahydroimidazo[1,5-a]pyrimidin-6-amine [B]

HN
7_ /\> chiral HPLC N ] N/\>
M %N%\ +
o C ;
OCF; OCF
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EXAMPLE 33 Preparation of
(8S)-8-r3-(4-fiuoropyridin-3-yl)phenvp-8-r4-(trifluoro
WOra0hos9653 PCT/US2005/020736
phenvn- 2, 3, 4, 8-t et rahvdr oi m dazori, 5-al pyri m di n- 6-am

ne TAI and (8R)-8- 3-(4-
fl uoropyridi n-3-vnphenvn-8-r4-(trlfl uoromethoxy)phenvn
-2,3,4,8- tetrahvdroi m dazoH , 5-alpyri nm di n-6-am ne

TBI A LG f o

51 3. (4~TT ST OBI Vel P ARy pen ot

(t fiftioramethexniohenyitchd Bitelatydmimidezeli Sralayrimidindieaine (1.73 )
| B R e o ierters vl BLyHRReR PR £ 50 Sy

( %90700-1 hﬁb‘pﬂ@/ﬁ&ma@iﬁfbvlﬁm@tm&ff%ﬂihﬁefjﬂet%isgrﬂﬁé (A)as an off-

5 § SO Rfoat Pe g (BF%° B0t B S1dh IOl R (3o ke
MHZD,@IDREB)E9dd A/ 63 .9 Kz, 1_]-1),=8.§3 (@ Jlalzz.zrlit)7 ,1H§i._8;1214(tdd,= o1 Hz, 1H),
115007 Sp by e 51 Faip sl s S7 R R By s o
$3H)25‘|)2,9 @, J’i_8(13 Hz,J2H), 5.:;9 (i_,—|ZI,= ?94)'1,2, ﬁ;’ﬁGf(SHS.S.‘B (m, 2H}, 1.97-1.92
[ Conidt bR e (G o oS Rsomer (Bhas an of

10 ?fl\ﬁéhitgédliﬁ,: mghigdg/g TB;@?@]@:: +1im3’ﬁ(bwg~o.g%% iDMedr) 4% OB)MR (500 MHz,
5 G000 05 8 o't T Merthl 89443 {523 e IH5: 8T Pt He, 1H)
1H).20%7.67 (rf, 4, (185 (B1D)= 1.6 Hx31H), 4550 J A1), HZ 188, 1.62.7.46 (m,
(37 29800 £82 B 213333 (¢ I = 60 Bag2, bo-3 my 268 1.95-1.90

(ﬂ,m—gir—;sws Yz 386C,,AHCIFERLO MM z 470 [ C24HL9FANS0
+ H +. EXAMPLE 34 Preparation of 8-r3-(2-Fluoro

15 1. oxy- pyridi n-3-vO phenvp-8-(4-trifl uoronet hoxyphenyl)
.- 2,3,4,8-tetrahvdro-i m dagQAMPLE 33

’ Sﬁraelgg}/artéow cgfi (gé)qé}fg-?ﬂ.fﬂgrouri_cﬁnawﬂphenvl]-8-[ﬁtrif@omeghoxy)-
henyl]-2,3.4,8-tetrahydroimidazo[1,5-alpyrimidin-6-amine [A] and (8R)-8-[3-(4~
fluoropyridin-3-yl)phenyl}-8-[4-(trifluoromethoxy)phenyl}-2,3.4,8-
20 tetrahydroimidazo[1,5-alpyrimidin-6-amine [B]

H,N H,N
N
N / /J chiral HPLC N 7 N/\>
| N SN | N_ =y
T O C T )
F OCF; E
A

OCF;
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Step a) Preparation of conpound 2. A mixture of 1
(0.580 g, 1.24 mmol ), di-terf-butyl dicarbonate (0.670

W@2008/00%55m0l ) and 4-di net hyl am nopyri di ne (0. BGLU005/020736

1.24 mol) in tetrahydrofuran (15 m.) was stirred at
roomtenperature for 1 h. The m xture was then dil uted
with nethylene chloride (75 m ), washed with 1 M
citric acid (25 m ), water (25 nL) andbrine (25 ni),

dried OA%céﬁrélnmsamséJb#@gse@ -fluotdpSFi@A- Whémca&m-r at ed
to afford 2 a colorless. oil;

( g@@uwetmwynﬂ]gg SﬁS/%quahgdromydq_zo[qZS a]ﬂgqymldyn-gz;ar(llﬁ? (1.89 9)
1'v|)as sEpZ?atéeﬁmt&w enahti&Pers L@ﬁwg(ércm%r&ak AYD 53 50 4 cofimn (?3 7:0.1

( @ep@ne/eéh%omglet@pﬂmmg) @@l%e}_%f ti I%S-lgcpqyer (é.s 89 a(ntoff-vghltelsohd
6. @72%8) 1711 @8 2&831d B (c?=l'b 5%11?)%,%&% 'HRWR (5%)%' MNB

Preparati on of

c&rﬁm@ﬂidﬁ 8363 (Idr |Jf=| Ufb@ bﬁcém 8. @r(ﬁ?dﬁ dé, bd. i‘;%ﬂ*'tj,, 7.877152 (m, 2H),
e i T U L % DR

ur €a- hy rogen er oXxl de co
ety HgnaH): Y (L= b EEHAIZH) At S0- GRS (T IZBE Sk B eninet 0

STCLPERAN + BTl B Te kot B4 Bl Licd@378 g), mp 115-

10 driépWCs éocﬁh e10 ea(n £ 015 Sheiss MeH)RHH NMH(@GmMHﬂnﬁmgmﬂ)rEeB 63 (d, J

15

20

helt DB MREEREh i 2 o e R LRrsd o B 20T Pt s m an

WiTt32 (a8} s 11618e 5T riHIe7.26 (d, /L) 8 arkk, wa$ 1B6TB (i £6.0 Hz, 2H), 3.52

sat yr. aglye ' n +
ot He % Bt Tl GEMsbe) " Eoit RTE R e FaichEfseaee + -
concentrated. Purification by flash chromatography
(silica, 97.5:2.5 to 95:5 chl ori de/ net hanol )
afforded3(0 0869 41% mmss oil: 1H NWMR

& Ve yiT-8-(4-frifluoromethoxy-
6.9 Hz,

(m 3H), _364 (t

(BOC)zN
O O O O
0 o)
| (BOC)zN I

urea-hydrogen N N
peroxide complex
TFAA
CH;,Cl,, 40 °C
OCF;
Step a) Preparation of compound 2.

A mixture of 1 (0.580 g, 1.24 mmol), di-fert-buty! dicarbonate (0.670 g, 3.10
mmol) and 4-dimethylaminopyridine (0.151 g, 1.24 mmol) in tetrahydrofuran (15 mL)

was stirred at room temperature for 1 h, The mixture was then diluted with
methylene chloride (75 mL), washed with 1 M citric acid (25 mL), water (25 mL) and
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5.4 Hz, 2H), 3.50 (t, J = 5.8 Hz, 2H), 1.90-1.81 (m
2H), 1.45 (s, 18H); ESI MS miz 686 [ C34H35F4N506 +

wohess/o0B6ep ¢ Preparation of 8-[3-(2-Fluoro PCT/US2005/020736

10

15

20

25

30

1- oxy-pyridi n-3-yl)-phenyl]-8-(4-
trifluoromethoxy-phenyl)-2, 3,4, 8-tetrahydro-i m dazo[1,
5-a]l pyrimdin-6-ylamine A mxture of 3 (0.08 g, 0.1 1
mml) and 4 M HCl/di oxane (5 nL) was stirred at room

h. . Th
¢ P A2b i dféo B Seg i Sulitey L LB ol A 074 6
-?ngf Yanatelofdss ol )H BVIR (BB0hyH L BDCIL) 158, 17:1&1 (1307 mt)z 1H), 7.84
e a
o B VS Ry SERRT S 208, B8 PO o AT Y Re, 1h,
f I#.?;?{?eziz andirpenad ero?,rﬁt ed. Hz}; fZH_)r,C:{GKiB.GJIr @ 2e), 3166 (t, J = 6.0 Hz,
[ | re Ve a t +
1 BTN B3 140G, 1 shlS RRY ORGP v0s + 1
negtbp d) iPreparatioh o$&bhlfp@ilﬁd 3aqueous sodi um bi car bonat e
iR (o 9B el heSiad e gpice to 2
brstifed t@a&;dﬁsaon dﬂnr@dhm@geramamma ecuhrﬂgi @.169 ¢, ttes@chnatidn
conc rat e
CBeBNEnS PR S MEER LT 1 MbERE Fad et iof B gnd then a
prseflitioh ofig (@20dgf @28 edmel) ininéthdene (B&Gey(161nd)),wakhhdde®R
( Shopuips. Figpapliguas hannsd to;dgg Sngyrafins agfsnen Neated at 40 °C
j-féﬂtg ?WHZAﬂ‘GZr tla‘sﬁiTeS’g\@G?édﬁon irva?ss c?o%lg ttz rzooaﬂegspl’érﬁﬂr% idiluted with
aseePidons upiee Ot vaskane ‘salfisied dugpit sOGyR bearbonate
7-(2 3-Z02mE} s Iorirgy(20 ehlr); Sried Jvep bedivrn-siif4td; filterdd aad corethirated.

h
> Pareilpi, Y fiesh chromatogreBny,(slling. 7,57 5do SPETAYEre, o
Proﬁlb@lﬂé/hhéthbr@ﬂ) amrtmxtmd) %609 i1 %)lasa coloriensg pit:s' HNMRQBB@ MHz,

O crdhys 8B 10 64 £ B, Y35 Do) 6b Y 89 (m, 1H), 7.57 (d, v =
6.9 Hz, 2H), 7.49-7.43 (m, 2H), 7.40-7.33 (m, 1H), 7.20-7.13 (m, 3H), 3.64 (, J =
5.4 Hz, 2H), 3.50 (t, J = 5.8 Hz, 2H), 1.90-1.81 (m, 2H), 1.45 (s, 18H); ESI MS m/z
686 [CssHasF4NsOg + H]™.

Step ¢ Preparation of 8-[3-(2-Fluoro 1-oxy-pyridin-3-yl)-phenyl}-8-(4-
trifluoromethoxy-phenyl)-2,3,4,8-tetrahydro-imidazo[1,5-a]pyrimidin-6-ylamine
A mixture of 3 (0.08 g, 0.11 mmol) and 4 M HCl/dioxane (5 mL) was stirred at
room temperature for 20 h. The solvents were evaporated and the residue diluted
with saturated aqueous sodium bicarbonate (15 mL) and methylene chloride (20 mL).
The layers were separated and the organic layer washed with brine (10 mL), dried
over sodium sulfate, filtered and concentrated. The crude product was purified by
preparative HPLC. The appropriate fractions were combined, concentrated, then
neutralized with saturated aqueous sodium bicarbonate (10 mL) and extracted with
methylene chioride (3 x 10 mL). The combined organic layers were washed with
brine (10 mL), dried over sodium sulfate, filtered and concentrated. The residue was
freeze dried from acetonitrile/water (8 mL, 1:1) to afford the title product as a white
solid, 0.018 g (32% vyield), '"H NMR (300 MHz, CDCl3) 5 8.24 (dt, J = 6.3, 1.6 Hz, 1H),
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OC and treated dropwise with a solution of
1-brono-4-(trifluoromethoxy)-benzene (5.96 g, 24.7

worebpodess THF (18 nli) over a period of 10 m n.PE&F/US2005/020736

10

15

stirring at 50 OC for an additional 1.5 h, the mxture

was cooled to roomtenperature and treated with a

solution of 1 (3.0 g, 16.5 mml) in THF (12 nl). The

m xture was then reheated to65 OC for 1 h. After this

tlﬂw & ey %917 9@ (rﬁ1 mwe;sw%z%oéﬁﬂ 71207 991, 3H), 3.66 (t, J =
n‘gerature and solution of satura

aq@

ditrs Zhhmdl Gm’ T lﬁ}fb'r'z d?«i")( ?@3 Y =ahf Heoftd); E§W§nmém486

hy 020 Hyt.) at -15 0C and stirred for 5 mn.
%%bxtljre Vl\-li":lFSj then filtered through a pad of celite

521 with ether (100 nL). The organic |ayer in the
filtrate was separated, WwesRARMPLE!d5 brine (50 ni),
dri ed over m%ne5| um suI fat e, 11 It ered and

ag 7a&h th-BHqH.dazﬁ 1591a H.a&cnfs- 1Binfne’ ude i m ne (3 90
g, was cool-ed wwth an ice
bath and treat ed wi th sodi um borohydride (0.86 g, 22.7
nmol ). The coal i ng_hathisBaas rem)ved and the m xture
stirred at roomtatur for 3 i After tthis tine

t heBr @ wagcooneent r at gdBrapt pa LI ongd betmman 1
N Na 00 10 .

organi ¢~ 1 ayer 2W&“s¥pd¥ at e T WPEH br i neme¢n 00
mL), drjed over potassium carbonate, filterled and
concentrated. Purification by flash chronmatography
(silica, Npg'4 ethyl acetate/hexanes) affqrded 2 (1 .98
gBr 34% o~ 2 steps): cédth NVR (300 MHz

3) d 7-:&60K,cs2
ESci=3C18F‘E[ N »-@ + (s, b)lh’Tﬁm

Prepar agi on of conpoun A mxture of 2 (0. 66
mol) in nmethylene chloride (2 nmL) and saturated
aqueous, sodi um bi carbonate (2 i) vvas cool ed with an

i ce bat St reated with ghi ophosgene$ g 2.10
I ) & d ertq rredizw/\o’r obsl y for 30 The Ol :BACOIC
O EtOH, 70 °C O O NH,OH, McOH
OCF; overnight rt, overnight
OCF;
N _F
H3N, A
Ny |
N = Z > B(om), \7_N/w
T
O O Pdy(dba)s, PPhy O O
Na,CO;
OCF3  3:1 DME/M,0, reflux OCF;

6
Step a) Preparation of compound 2

A mixture of magnesium (0.60 g, 24.7 mmol) in THF (6 mL) was heated to 50
°C and treated dropwise with a solution of 1-bromo-4-(trifluoromethoxy)-benzene
(5.96 g, 24.7 mmol) in THF (18 mL) over a period of 10 min. After stirring at 50 °C for
an additional 1.5 h, the mixture was cooled to room temperature and treated with a
solution of 1 (3.0 g, 16.5 mmol) in THF (12 mL). The mixture was then reheated to
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| ayer was separated, washed with brine (2 nlL), dried
over sodium sul fate and concentrated to afford 3 (0.74

W@200600%55 as a yellow oil: 1H NVR (300 MHz, CDEIBYSH05/020736
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7.49-7.22 (m 8H), 5.97 (s, 1H). Step c) Preparation
of compound 4 To a m xture of potassium f-butoxide
(0.070 g, 0.623 mmol ) in tetrahydrofuran (2 nL) at -78
0C was added dropw se a solution of 3 (0 220 g, 0.567

¢ OB o et S g o gt iy e Btk Bt ginperature
- @hd@ouired oftoa dojutibh eﬁsat@natmtbqwoumanmmwmnecfmmﬂee(% mL) and
L3 B 4 GO 5 TP SIS T cure
amiaswatm filtéreq timbygh dped of cpdite 521 \alj#eethaa(g 08 epar dhedrganic layer
R 43P Bl O ep B S
0I§ulfatbl—|fllwaj ad BorddnitateB® 3fford tie §6d inife (3rP0 §HH8%Bagdn amber
(i, 0 8l SR S5 TRREN 2 o oo
( vith3h ige bathiéndnnaztdd Wwith stdiam dordhydfdend0.86 gy himatad)d The
Aet b g BBl s PGS BR ER Bhl R o e
c hllm@ Iﬁﬁteo@eaxmmyire(\saé camentiatdd anhdh partiticretdatiedWwbax AMeNROH (100 mL)
art vand n‘é'%%y & Bnigrad Péﬁ/@wﬁe% i @S@%@s%egé&it%@g&ed with
( tbnnd (1:O(Brrtﬁ) tdried DkBr, pdBasBiing tarbdnate FilteredzandgncefiSited/s
TR RO o G o)y Sghanghdd Ghoces 2
f {ihgByY, 3h%jdsvepersteds§iéH(WR93@) MHzacmo%c) 8 @156t (t,dn= 147 Hz, 1H),
“%Lfiooafsawm Bl N i peg o b N P
0\8tep b) Prepdration of tempoeunti 3re. The
A mixture of 2 (0.66 g, 1.91 mmol) in methylene chloride (2 mL) and saturated
aqueous sodium bicarbonate (2 mL) was cooled with an ice bath, treated with
thiophosgene (0.24 g, 2.10 mmol) and stirred vigorously for 30 min.. The organic
layer was separated, washed with brine (2 mL), dried over sodium sulfate and
concentrated to afford 3 (0.74 g, 100%) as a yellow oil: '"H NMR (300 MHz, CDCls) §
7.49-7.22 (m, 8H), 5.97 (s, 1H).
Step c) Preparation of compound 4
To a mixture of potassium t-butoxide (0.070 g, 0.623 mmol} in tetrahydrofuran
(2 mL) at 78 °C was added dropwise a solution of 3 (0.220 g, 0.567 mmol) and
carbon disulfide (0.065 g, 0.850 mmol) in tetrahydrofuran (3 mL). The reaction was
stirred at =78 °C for 0.5 h, then warmed to room temperature slowly and stirred
overnight at room temperature. The reaction was then diluted with ethyl acetate (50
mL) and water (10 mL). The organic layer was separated, washed with brine (10
mL), dried over sodium sulfate and concentrated, to afford 4 (0.26 g, 99%) as a clear
oil: "H NMR (300 MHz, CDCl3) 8 7.86-7.10 (m, 8H), 3.70 (s, br, 1H).
Step d) Preparation of compound 5
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reaction was then concentrated. Purification by flash
chromat ography (silica, 95:5:0.25 nethyl ene

w@ hioeniwes net hanol / concentrat ed ammoni um hydr oRCTE$2005/020736

afforded 6 (0.156 g, 81% as a white solid: 1H NWR

(300 MHz, CD3OD) d 7.58 (t, J = 1.5 Hz, 1H), 7.49-7.44
(m 3H), 7.36 (dt, J = 7.8, 1.5 Hz, 1H), 7.29-7.23 (m
3H)14.41 (t, J = 8.7 Hz, 2H), 3.75 (t, J = 8.7 Hz,

2H); ESA sM%uH#. &7 448304, 81%34%%75%@ ethyidribaiaiie® (d 330 g, 5.49

Prepar ati on of

7 "PBDOZD ethaspul pyrl) avas-hgaiad)avermiahy et 762¢-4The reactien was cooled to
d| hH—gJe}ature and. concentrated Purlftcatlon by ﬂash chromatography (silica, 1:4

H 1 m dazo| - g i mdaz
m i 6thy] ra@eatelbexa@ee)mffogdectﬁ (0540 grrA’), astq waﬁwppﬁwmﬁ (300 MHz,
(Ocﬁgf‘%geéb YH®o)7 19 (m, 8H 346n{él) 8.8 Hz, 2H). 3.87 (t, J = 8.5 Hz,

enzyl i deneacetone)pa? 07 g,
nmaHl)) ES$ OtH o 456 SedratBr FMBOSE1 HY, 0. 478 mml) and

2 SLHU PrERINBR S BfpOub 070 0 0, 287 arol) I

gl'yco et her and-water (2 nL

was deghdrisiireefd c@eaoom Odt388wngl<):aﬂ@t- ylShydroperexide (0.79 g of a
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m ‘)ﬁﬁ)”' ?lrlilwﬁﬁace fg 82)‘}81818% h%ﬂ%%la(:zb' 'hﬁ_() and c%éé?ﬁrr%%d aqueous
orammoo'uimwom (4wllwan eitiredvaysrght @ mnbtemp@rqtg@ The
kel 5 R Y ot By i

( S99:5:085 rgethyleoe zwon@/mtr@ngllconcentrated ammonium hydroxnde) afforded

t heﬁf L%eér epe ra?él é\/@?{ﬁ@ {'-?P d@gﬂtmkéjlil'q'l:r%@y)%)9| 564, 724.5 e,

st )t 7 Ag-Etdm, aH), Zab (Ot odue.8, 1.8 Ha, tHY7e2% 4. 230(ms 3H), 4.41 (t, J =

'@ 855""814 8;78%@ Pe 89 197 SH RS ms i/ REG Ry LIRNBFRRLAS HT'.

bl Stepi mﬁmﬂramnehw-&ﬂﬁymkwﬂwiuﬁﬂ) -plhenyih3-(4ririllu@omethoxy-
| d

T e (LS

et hyI end nujktyeodf 60Oty D. 168 tmemol}, GrlmhgpylahQSpMGeﬁo QOzl gri0)016

gﬁﬁgﬁ?@% %enggée?oq\e a J§9 ur(?@ﬁg {oFy9 lg t008 m‘ﬁ?lb 6od|um

S separa
ntoarbcmateco /ey, Gs4xH mmobmnﬁa&fmorcp B+btoe¢rmiac@(m040 g, 0.287 mmol)

in ethylene glycol dimethyl ether (6 mL) and water (2 mL) was degassed and heated
at 80 °C for 2.5 h. The mixture was cooled to room temperature and diluted with
ethyl acetate (100 mL) and water (50 mL). The organic layer was separated, washed
with brine (20 mL), dried over sodium sulfate, filtered, and concentrated. Purification
by flash chromatography (silica, 93:7:0.25 methylene chloride/methanol/concentrated
ammonium hydroxide) and then by preparative HPLC afforded a mixture of starting
material and product. A mixture of this material (0.032 g, 0.073 mmol),
triphenylphosphine (0.002 g, 0.007 mmol), bis(dibenzylideneacetone)palladium(0)
(0.003 g, 0.004 mmol), sodium carbonate (0.023 g, 0.220 mmol) and 2-fluoro-3-
boronic acid (0.019 g, 0.131 mmol) in ethylene glycol dimethyl ether (6 mL) and
water (2 mL) was degassed and heated at 80 °C overnight. The organic layer was
separated, washed with brine (20 mL), dried over sodium sulfate, filtered, and
concentrated. Purification by flash chromatography (silica, 95:5:0.25 methylene
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concentrated. Purification by flash chromatography
(silica, 95:5:0.25

woreaohpbwsechl ori de/ met hanol / concentr at ed anmonPCIUS2005/020736
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20

hydroxi de) afforded the title product as a white

solid, 0.030 g (41%yield), np 95-100 0C, 1H NWR (500

M—IleDGCD) 8.17 (dt, J = 4.5, 1.0 Hz, 1H), 8.02 (ddd,
= 7.5 2.0, 2.0 Hz, 764738(m9H) 7.26 (d,

> Sl oy s g oot

14@hite $adigh 0.0BR30(41%veld), mipl %5100 0€0'H R (500 MMIHQDs,OD) 8.17 (dt,
ESl -M55 ™ & l—f’z5?H o2 thdG AN D5, blot 2. oY YR 5 .8£.7.38 (m, 9H), 7.26 (d,

Pr epar ation

9- ¥ 3-8.0 H2l 21}, 9-49y(di dF9-BHyl JH)pBERVG-O= P4z, i2H) UK GTIR) 12925,

°X¥@Jlf%gi 1%441%09;%{ rﬂ%d{ 3%1 M43700R0_ 966 791 cm'*; ES
diaze am ne ep a) Préparation o

c oMiSonn it 38, [GéeHathtsOdrH]of 1 (0.50 g, 1.08 mmol ) and

1, 4-di ami no propane (0.28 g, 3.23 mol) in ethanol was

heat ed at- 70 OC for-—-18 h, cooled to roomtenperature. .

and concentrated in vacuo. EXBMBREEWR®Ntrate was

part|t| oned bgtween et hyI _acet ate and vvater The

OVEﬁeﬁEE,QSB, ,mwaﬂj&&emmddgy,egmas! ]Giiizeﬁﬁ_f-‘!&ldiﬁhbon
of e resu ant” resi ash chronmat ogr aphy

(SI l'ica, et hyl acet at e/ hexanes) afforded 2 (0.22
42% as%r ite foam 1H NVR (300 MHz S 3N d
7.47 ‘m EN) ES33 (d, ENE8TOH2 2H) ;mz Z.18 (m
4H) , By 3.81(m 2H) .98 i) T NES|  VBBUOOH
m z 4844 G2 E3N3OS + H|] +. Step b) yn  of

conpound 3 A mi xt uP&Fof 2 (0.22 g, O0.48
f-butyl hydrqperom de (1.17 g of a 70% sol Lﬁti on i08F;
water, 9.08 mmol) in nmethanol and concentrated aqueous
amoni um hydroxide (4.4 nL) was stirred overni ght at
roomtenperature, treated

|
> B(OH),

Step a) Preparation of compound 2.

A solution of 1 (0.50 g, 1.08 mmol) and 1,4-diamino propane (0.28 g, 3.23
mmol) in ethanol was heated at 70 °C for 18 h, cooled to room temperature and
concentrated in vacuo. The concentrate was partitioned between ethyl acetate and
water. The organic layer was separated, washed with brine, dried over magnesium
sulfate and concentrated. Purification of the resultant residue by flash
chromatography (silica, 1:4 ethyl acetate/hexanes) afforded 2 (0.22 g, 42%) as a
white foam: "H NMR (300 MHz, CDCls) & 7.47 (m, 2H), 7.33 (d, J = 8.9 Hz, 2H),
7.25-7.18 (m, 4H), 4.15 (m, 2H), 3.81 (m, 2H), 1.99 (m, 4H); ESI MS m/z 484
[CaoH17BIFaNsOS + HI',
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wi th 10% aqueous sodiumthiosulfate (30 nL) and
concentrated to renove nost of the nethanol. The

WO 2098/00868%) aqueous nmi xture was extracted w th Per/oyloesne0736
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chloride. The nmethyl ene chloride extracts were
conbi ned, washed wth brine, dried over nmagnesium
sul fate, and concentrated. Purification of the
resultant residue by flash chromatography (silica,

95§ fapth)2PrepatdtidredtonihSUirigde/ met hanol / concent r at ed
anm)nl um h dr oxi de') afforded 3 (0. 136@/3h 65%

white feamwumo 12390 -4a4mmehand)i-by seigoreqroﬁge £1.47gofa
'_EO% 'é‘blut%n‘ir@wéfég 9.98 mnﬁﬂs)ar% n%tr%n’dlz?_rﬁdzé@nceﬁtrﬁgd Za@é’buﬁsm

1. @gnpmur’q pg(droggqa (%lr;]b{q) zvaggﬁrré@mrﬂlggrqigm(tqmpﬁar;?ure treated

St lﬁh $0%ERRBUSEbERIM Hiosulfate (30 mL) and concentrated to remove most of
9- - Fl uoro- pyridin-3-yl)-phenyl]-9-(4-trifl uoronet

hot 9pmth§n<yl mremagvnge@qlaﬁyamteﬁwaﬁ aeled with_rgethylene

3&%@7@ pTHb‘ rhethlyRAL '&ﬁloﬁdé“bﬁé&sew&% c%nfb%e@6@aﬁiedlm¥t39rme dried
, 2-1l uor%”%m; ne-3-boronic-acid (0.035.

mﬁMe) ’magreewm D%%WPH@FEaPPHQ%Jﬁ'Q pf l}‘edﬁ%‘iaﬂﬂ@ﬂdue by
( %a@ﬂ@lr&ﬂa@g%ﬂy '@mJa) 95:5%0 Zy]'ﬁéﬁ‘lkllﬁﬁé’§ﬁ’lbh<ﬂ@m@9‘ua@i@ﬂt§3rﬁentrated

and sodi um car bonat e

. nansmpn vipude)afiordegat @efl 38t9. ﬁé%aﬁ at‘@?ﬁ@efpamurz*éNNB? %300
1 MHzCQB'dF%W%s" e ﬁ Qmi’zeﬁﬂ‘) .5 giad s did sitesl -yl biy ?t:I@Lb 33 (m,

acet at e and organi ¢ I ayer was Sep ar at ed

vva@ﬁ)ea 1\ﬂ—t7h12t(m ﬁel) 3d?3 @) 2503 5?rérgn%'§) d@3don, ﬂah) ESINS m/z 467

%ﬁtﬁ IR!ijlcatlon of the resul tant residue by
%' Ehr dnht o aphy (silica, 95:5:0.25 net hé*ene

ch$tep|qié?rnemaﬁoqu@dﬁdéﬂqumvrmmﬁmllznhmw}- 4-fifjuorometh-

f rée)gfq, %g.ly | ed'ffr rggtr%géhidﬁge%e"{l gﬂlc%rél ! ?VV\H? Sﬁt&?‘iﬁfﬁr d t?]e

title phoviere ofss @.Q08ig 8. 199Immol).2-tuprogyridies3-pemniacid (0.035

i %%Ey&e%? m&r@) %E’{)@@ﬂ% m&éﬂ&gd}{h'@)%agﬁ@%m%%r% (’6 @04% §70.907 mmol),

J tﬂpla)enylphosphlne (0.0036 g, 0.014 mmol) and sodlum carbonate (0.04 g, 0.417
mmol) in 3:1 DME/water was heated at reflux temperature for 1 h, cooled to room
temperature and diluted with ethyl acetate and water. The organic layer was
separated, washed with brine, dried over magnesium sulfate and concentrated.
Purification of the resuitant residue by flash chromatography (silica, 95:5:0.25
methylene chloride/methanol/concentrated ammonium hydroxide) afforded 0.049 g of
a white foam. This material was freeze dried from 2:1 acetonitrile/water to afford the
title product as a white solid, 0.041 g (62% yield), mp 88-97 °C; 'H NMR (500 MHz,
CD3OD) § 8.16 (d, J = 4.3 Hz, 1H), 8.00 (m, 1H), 7.59-7.37 (m, 7H), 7.22 (d, J= 8.7
Hz, 2H), 3.73-3.64 (m, 4H), 1.96 (m, 4H);
ESI MS m/z 484 [CysH21F4NsO + HJ;

EXAMPLE 37
Preparation of 1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1-(4-trifluoromethoxy-

phenyl)-1.4.5.6.7.8-hexahydro-2,3a,9-triaza-cyclopentacycloocten-3-ylamine
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Hz, 2H), 3.73-3.64 (m 4H), 1.96 (m 4H); ESI M5 mz
484 [ C25H2 1F4N50 + H] +; EXAMPLE 37 Preparation of

wQaA288/0¢%5F| uor o- pyri di n- 3-yl ) - phenv PCT/US2005/020736
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p-1- (4-trifl uoronet hoxyphenyl HA5, 6J,

8- hexahvdro- 2. 3a, 9-tri aza-cvcl opent acvcl ooct en- 3-v

| am peStep a) Preparation of conpound 2 A sol ution of
1 (0.50 g, 1.08 nmmmol) and 1, 5-di am no pentane (0. 339,
3.23 rnnol g in ethanol was heated at 70 OC f

then at 100}e@for 17 h and. finally at & @

The reactimn wass coolbed t omNHarrperat

conc ety at RN { +-BuOOH
bet ween cflate and water. The ¢ )
separ at ed; V@G, dried over nagné iu e f at e
and concentrated. Purification of the resuLtant OCF3
resi due by f1hsh chromat ography (silica, 174 ethyl

acet at e/ hexanes) afforded 2 (0.153 g, 28% as a white
foam 1H NWMR (300 MHz, CDCI3) d 7. 54 (t, J = 1.7 Hz,

1H)), 7.50-7.19 TH N 4.45 (t, J = 6.6 H, 2H),
4.01 (t, Bs af6 Hr, 2k NI.96-1 86 HNGH)

1.48-1.44 ( ESI g 8

+. Bt raratlon of@%pl{ of 2
(0.15 g, Yl ) and f-butyl 0.77 ¢
of a 70% aa{in water, 6.02 mmol) and

concentrat ed aqueoQ@Fsammm um hydr oxi de (3 nL BF,
stirred overdight at roomtenperature treated with 0%
aqueous sodiumthiosulfate (20 nL) and concentrated to
r &iten @) Roenaration pkcomppundl. The remai ni ng aqueous

meﬂq ur &y %éﬁﬁ%&f‘f %téédq Wi ds*}nﬁr%t A qr&ﬁdusmlrﬂi béiﬁaneT(bessg, 3.23

yl ene chloride extracts re conmbi ned, washed w't

bmmel) irdethariol syasrheated at 70 °C for 5 h, then at 100 °C for 17 h and flnally at
120 °C for 6 h. The reaction was cooled to room temperature, concentrated and the
concentrate was partitioned between ethyl acetate and water. The organic layer was
separated, washed with, dried over magnesium sulfate and concentrated.
Purification of the resultant residue by flash chromatography (silica, 1:4 ethyl
acetate/hexanes) afforded 2 (0.153 g, 28%) as a white foam: 'H NMR (300 MHz,
CDCls) 8 7.54 (t, J = 1.7 Hz, 1H)), 7.50-7.19 (m, 7H), 4.45 (t, J = 6.6 Hz, 2H), 4.01 (t,
J = 6.6 Hz, 2H), 1.96-1.86 (m, 4H), 1.48-1.44 (m, 2H); ESI MS m/z 498
[Ca1H1gBrFsNzOS + H]".
Step b) Preparation of compound 3

A mixture of 2 (0.15 g, 0.301 mmol) and #-butyl hydroperoxide (0.77 g of a

70% solution in water, 6.02 mmol) in methanol and concentrated agueous
ammonium hydroxide (3 mL) was stirred overnight at room temperature treated with
10% aqueous sodium thiosulfate (20 mL) and concentrated to remove most of the
methanol. The remaining aqueous mixture was extracted with methylene chioride.
The methylene chloride extracts were combined, washed with brine, dried over
magnesium sulfate and concentrated. Purification of the resultant residue by flash
chromatography (silica, 95:5:0.25 methylene chloride/methancl/concentrated
ammonium hydroxide) afforded 3 (0.073 g, 52%) as a white foam: "H NMR (300
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magnesi um sul fate and concentrated. Purification of
the resultant residue by flash chromatography (silica,

wW@2006/0@625 net hyl ene chl ori de/ met hanol / concent PEX/E82005/020736
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amoni um hydroxi de) afforded 3 (0.073 g, 52% as a

white foam 1H NI\/R(SOOI\/HZ, CbCl3) d 7.63 (t, J =1.8

Hz 1H), 7.49 (dd, J = 6.8, 2.0 Hz, 2H), 7.49-7.37 (m
720713(m 3H), 3.96 (m 4H), 1.90 (m 4H),

1 l\?ﬁz z‘;b g% 7633, Sy ?1#2 187 4420708 S IR okl 7497 .37 (m,

arat1'on o
1 Z"B '(20F7.l]6r(m i), i3cBEn(NB 44r)) +.§hémydH): 1.50 4mt R, IESd Mz 482

Tqégqgg‘?}gg%"q%yghydr 0-2,3a,9-triaza-cycl opent acycl ooct

e r?tap ) &reparaioniof i[842-FluBoqyriddt3y))-therGl-hridtrifluorometh-

2- [ I .
A e T b O
g, 0. 008@nixtoe 9f,3 (Dr06|5tgsﬁ;ﬂl3f5mmquh|2afw0(®md®5 3gbor0nl_o}aald (0.034
%'&ﬁ@%%@fbi%@@%h@?ﬂ%@in&% 48uB(n Mnftide 78647 §b.0os

t enmel) ariphenyiphosghibe KQ.0@3%0d, ©c tdonmot) @nd @n@lenmanbmla&m@) 043 g,

fjlaci/ r5e,9,,ﬁ’$|) iR 35f BME@)@&SF @h(?mﬁan\g§%qﬁ%§téd at 1 u?fegﬁﬂgrgture for 1.5 h,

was ‘separ a r I ed
megoiesitamaon Itérap@rammMmmmct with elliyl Joetate anchwatm Eﬁ\e organic

o SR SeREldT HeEHE Pty by o e AgieaRy spe b
aroncentratén) lem:ﬂcd&Qn affthe r@emarﬁ residuggbyofiash arnrmatogreahy (silica,
Thy-S,. Al ' - : .

efiRe e By bt R ShofPnes R emmanim hgtogge) aforded
WHi.e4 gof a whit@ B8 This agierial whsl freezepdrist fagn @U; acekoritiiR/water to

g SRR B Bl 8 1B il 13995, 58, i o

8.(300HMHZ2 5P;0D) 6 B. 16n{m, 2H),, 8.30 06, B1)39.6@r(d, L+)1,4 Hz, 1H), 7.55-7.37

148107712 B /611 s 250 6 QY0 P s AR g B (m an

H155 @XAPLIR @STR) 1649, 1433, 1251, 1214, 1155 cm™; ESI MS m/z 498
[CasH23FaNsO + HJ*.

EXAMPLE 38
Preparation of 8-[3-(2-Fluoro-pyridin-3-yl)-pheny{]-8-(4-methoxymethoxy-

phenyl)-2,3,4,8-tetrahydro-imidazo[1,5-alpyrimidin-6-ylamine
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Preparation of
8-f3-f2-Fl uoro-pyridin-3-yl)-phenvn- 8- (4- net hoxynet hox

W@ RIve/00IBss PCT/US2005/020736

10

IS5

2,3,4,8-tetrahvdro-imdazori, 5-a] pyrimdin-6-yl

am neStep a) Preparation of conpound 2 A m xture of

4- br onophenol (4.00 g, 23.1 mmol) in acetonitrile (100
m.) at O0OC was treated portionwi se with sodi um hydri de
( 1.10 g of a 6Q)%(g|sper5|on inoil, 27.7 mol). The
m Xt ur ;‘@/%{tl rred for 5 ?’héﬁ“&ﬂHﬁFﬂ%dCt@rrom

t enper Hilsmlrrred/{o@/adm m O
Chl or'6frethyl methyl et®er® (2,23 g,

added dropwi se and the nixtufe sti rrmzo mn. The
sol vents were evaporated and the nasb@ug.gpartiti oned (l)
bet ween et hyl acetate and water. The Iayers wer e
separated and the organic |ayer washed with b]}HS ,

dri ed@Rr, sed] &
to af@e€ld 2 (5.
( 5SSO NNIEO:-ODCI 3)d 7. 38 :
J = 8.9 Hz, 2H) 1514(5 2H) , 346(3 3H). St5epb)
Preparat| on of co o 3 Asmall crystal jf iodine

dded \10 a sti i xture gf.opmgnesi ufm /1\92 g,
8 gt etlf Nof ur an—are—then heat ed _to 50
OC. pforsadegti on 78 g, 8MEHMDPINTR
t et rahydr of ur an~vy YeFedodrepwi se and t le_mi xtlyre

stirred for 45 mn. 6The m xture was cool ed toyroom \\
tenperature and a sol ution of \
3- bpdnptienzonitril e(1. 9 mol) in

t et k@bdr of ur an wad\s dd d. The m xture was then
heat ed_ A©H85 ocC fQr TeN reaction was cooled to

r o8dPhPh Pt ur e, hhanol was added and the
m xt uNeCetirred for 45 ure was cooled to
0 0CPMEFQ0di um bor ohydri de (O 415 g, 10.98 mmol) was
added portionw se. The cooling bath was renoved and

t rgtegldyq:,}éparg{,bﬁw@of,%uadlzr Sat ur at ed ammnl um

chloride (10 m was added st_ of f] t hano
THF vvasAPB#B brgaophenol 4. 00 g, 23 1 mmol) in acetonltnle (100 mL) at

0°C was treated portionwise with sodium hydride (1.10 g of a 60 % dispersion in oil,

27.7 mmol). The mixture was stirred for 5 min, then warmed to room temperature
and stirred for an additional 15 min. Chloromethyl methyl ether (2.23 g, 27.7 mmol)
was added dropwise and the mixture stirred for 20 min. The solvents were
evaporated and the residue partitioned between ethy! acetate and water. The layers
were separated and the organic layer washed with brine, dried over sodium sulfate,
filtered and concentrated to afford 2 (5.30 g, 106%) as a colorless oil: 'H NMR (500
MHz, CDCl;) 8 7.38 (d, J = 8.9 Hz, 2H), 6.92 (d, J = 8.9 Hz, 2H), 5.14 (s, 2H), 3.46 (s,
3H).
Step b) Preparation of compound 3

A small crystal of iodine was added to a stirred mixture of magnesium (0.197
g, 8.20 mmol) in tetrahydrofuran and then heated to 50 °C. A solution of 2 (1.78 g,
8.20 mmol) in tetrahydrofuran was added dropwise and the mixture stirred for 45 min.
The mixture was cooled to room temperature and a solution of 3-bromobenzonitrile
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reduced pressure. The remai ni ng aqueous resi due was
extracted with nethyl ene chloride. The conbi ned

wWo@r@aniwss ayers were dried over sodi um sul f at eP@mTS2005/020736

10

15

20

25

30

concentrated. Purification of the resultant residue by
flash chromat ography (silica, 4:1to 1: 1

hexanes/ et hyl acetate) afforded 3 (0.89 g, 50% as a
colorless oil: 1H NWR (300 WMHz, CDCI3) d 7.55 (br s,

1"@1 OOZ; %%97mr%§l) metréhpdronral‘ﬁNést I_ﬁlov@lg'adaeé3 'H¥e m?)!fﬂre v@asqgen
( Shea[gepq; at @31‘C fgg; 1ﬁ{hz Tg'@getagt@gquggqutq@go roqqp.@fnperqq}.lqe, anhydrous
St r‘ﬁ%th%hoﬁh@so?dc@d'a%@ tRs amtangd foras Xt Fhe nﬁitu.?e s &died to 0
In met | ori de and saturat ed
aq°l£‘e@n®3§‘bw“m@l)/éa¢%éh‘&'t5& I89BBmPR aasiacHed Rortisawise. The
éﬂwl é Bﬁfﬁt\ﬁ& Mhidved Eh@?gfﬁ&ﬁﬁ@ st(r%@ﬁér Qhr 3S%rdf§@bl)nmonlum

rred vi gor ousl _Ip ases were

se@imrmee(d Oamig weﬁeaddqéeagg qﬁﬂweekna@ol @iafir &t \eap (fmayed under
Euge@ re]éuber wﬁsreﬂéwﬁmggané&%dreaa@@%geﬁr&%@@wwﬁrr@mylene

dried over sodi um sul f-at e- and
coqmrrﬁier éﬁf@cpqnblrsﬁdqug@mla(y@rswrg drigh oyergedipny eyliagsand

O'éogc% 4 a%u'?of sot’ﬂtaﬁ’t rzsﬂﬂe I_Yzﬁavshl(_clf)ﬂror%’a'{bgra hy (silica,
14 te! mhe(xgneq i a@ew@exagfordm)s (O§9ép B3y e caiiaias il 'H NMR

f t t
CUSBITRETEE T 5ok #F Sl RO UT LY P 1) 000
added =& dpiai 21, @1&@1 at).d1bfs, AH), 8.480sg3HD ES] MS mi30s

(0.25 g, 3.28 mmol ) in

tggcﬁhﬂ?gw?ﬁran ‘reaction was stirred at -78 0C

f ddtep. ﬁﬁﬁ?pil‘ﬂtjnn\nwnﬁwouodﬂoom tenperature slowy and

St I r,redLEEﬁaH%l o':fs:;lf’(gfglfg | cat e@gﬁhat %nsﬁ;‘gﬁ?g%ﬂgggturated
aqueous sodium blcarbonate was cooled with an ice bath, treated with thiophosgene
(0.35 g, 3.03 mmol) and stirred vigorously for 40 min.. The phases were separated
and the aqueous phase was extracted with methylene chloride. The combined
organic phases were washed with brine, dried over sodium sulfate and concentrated
to afford 4 (0.80 g, 80%) as a yellow oil: *H NMR (300 MHz, CDCl;) & 7.47-7.42 (m,
2H), 7.28-7.18 (m, 4H), 7.04 (d, J = 8.8 Hz, 2H), 5.92 (s, 1H), 5.17 (s, 2H), 3.46 (s,
3H).
Step d) Preparation of compound 5

To a mixture of potassium t-butoxide (0.27 g, 2.41 mmol) in tetrahydrofuran at

—78 °C was added dropwise a solution of 4 (0.80 g, 0.2.19 mmol) and carbon
disulfide (0.25 g, 3.28 mmol) in tetrahydrofuran. The reaction was stirred at —78 °C
for 0.5 h, then warmed to room temperature slowly and stirred for 1.5 h at room
temperature. After this time, TLC analysis indicated that the reaction was not
complete, so the mixture was cooled to — 78 °C and carbon disulfide (0.06 g, 0.83
mmol) was added followed by a solution of potassium f-butoxide (0.05g, 0.44 mmol)
in tetrahydrofuran. The reaction was stirred at ~78 °C for 30 min, then warmed to
room temperature and stirred for 45 min. The reaction was then diluted with ethy!
acetate and water and brine. The organic layer was separated, and the aqueous
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conplete, so the m xture was cooled to - 78 0C and
carbon disulfide (0.06 g, 0.83 nmmol) was added

wo edoboossss by a sol uti on of potassium f-but oxi deCT/0SDB020736
0.44 mmol ) in tetrahydrofuran. The reaction was
stirred at -78 OC for 30 mn, then warned to room
tenperature and stirred for 45 mn. The reaction was
then diluted with ethyl acetate and water and bri ne.

The, 8f 939 kgird ﬁmﬁhﬂ‘@ﬁxﬁ{o‘%@tét% &{Fﬂné&“ #%HM%C}%% ¥Rl washed

was- extracte acet at e. e CcoIrpl ne
| ayih brinerdriedeyaespdiin ﬁUlfﬂ’f¢ Aed cendestiatedde afferi uM. g 115 %) as

o0 18 S LiEo 2E AN BB oSS (iR g Hhag® v
(t7.8Hz 1H)87.82-7.254m, TH)}43.20dd, L= 8.8H#12H),TH)4 (t7/ 8T-FH251H), 6.94
7 = , 7.14 (t, J =7.9
5(Hi'?dv%%?-8&%2'*2’3?1ﬂ@@?é-‘%@?ﬂﬁg, 5 1 1(t(s, oH), 3.42
( sStepHy). Préperation dreomapautndo® of conmpound 6. A mixture

o il 3B TR A ST e

- copimed) ib @thamohwaehpmed lT@°Gfed 1dvcoded tatoeth tempesature. and

\Igg é:gﬁﬁqatteal?ﬁ LGR! dr%%{@@ﬁrﬁ{%%ﬁ&@%ﬂ%‘uht@&mh ﬂf}fr‘éé‘ét&e washed

sequential’l
10 s osléqmnhallyfvatmmaadamrbbmmﬁri@d evkr spdinimfsulfatel and asinceitrated.

Eng}f:g lgr)/ Rf t}‘unggse@H(% 83?% @ﬂ%toéﬁa'?hil g@lcad'il%é %'phéxanes/ethyl
coia@atdates affcnrdéd 61@-J7NUR72%DQS ¥elalor RIS JH UIMR &DO(MHZJCBCIg,) )

1# 55'&5 s wzﬁﬁ‘g)ﬁ (dgH) 72! Hjﬂ(zs 1ﬁ'§wé'¢'§ 1gg( %HK, 746-6.07

On,13H), ahly (s, 2H503. (39 (t, J=6.6H3, 24), 3H0)(t, /3 8.3 I-(Z$2H$,I-$47 (s, 3H),

15 1C§é?—l&0ér‘l\%ﬂfé QHEIJ%#?I@ g’ézE%G @@Eﬁr%é& 51‘] “conpound

7 Stepf) Preparathbn 6f (:ﬂmﬁaﬂng 7.1 : .40 mol ) and t-buty\

0 9P AR 1 B P R BB ol (7B oo 0
% solution in water, 28 mmol) in methanol and concentrated aqueous ammonium
hydroxide (18 mL) was stirred at room temperature for 24 h, treated with 10%

20 aqueous sodium thibsulfate (10 mL)and concentrated to remove most of the
methanol. The remaining aqueous mixture was extracted with methylene chloride.
The methylene chloride extracts were combined, washed sequentially with water and
brine, dried over sodium sulfate and concentrated. Purification of this residue by
flash chromatography (silica, 95:5:0.25 methylene chloride/methanol/concentrated
25  ammonium hydroxide) afforded 7 (0.400 g, 67%) as an off-white solid: 'H NMR (300
MHz, CDCI;) 8 7.66 (t, J = 1.8 Hz, 1H), 7.40-7.32 (m, 4H), 7.16 (1, J = 7.9 Hz, 1H),
6.97 (d, J = 8.9 Hz, 2H), 5.15 (s, 2H), 3.62-3.55 (m, 4H), 3.45 (s, 3H), 1.86 (t, J=5.5
Hz, 2H); ESI MS m/z 429 [CyH2BrN,O; + HJ".
Step g) Preparation of 8-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-8-(4-methoxy-
30 methoxyphenyl)-2,3,4,8-tetrahydro-imidazo[1,5-a]pyrimidin-6-ylamine
A mixture of 7 (0.370 g, 0.860 mmol), 2-fluoropyridine-3-boronic acid (0.243
g, 1.72 mmol), bis(triphenylphosphino)palladium(ll) chioride (0.030 g, 0.043 mmol),
triphenylphosphine (0.022 g, 0.086 mmol) and sodium carbonate (0.273 g, 2.58 mmol)
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hydroxi de (18 nL) was stirred at roomtenperature for
24 h, treated with 10% aqueous sodi umthiosul fate (10

worRoopasmdszoncentrated to renove nost of the neP¢ENS1005/020736

10

15

The remai ni ng aqueous m xture was extracted with
met hyl ene chloride. The nethyl ene chloride extracts
wer e conbi ned, washed sequentially with water and
brine, dried over sodium sul fate and concentrat ed.
Py 3.1 iDMIEMRRerQf 6 hiL) Svak Beb@dd @t BY °& fétShh, abrERS A RiMperature
(silica, 95:5:0.25 nethyl ene

cAnG Filian WD AN ATBR CBRMWARTe T hgBRgAIIGIRY #R¥RSSGPgEAted, washed
afyfiRbARE, dricdbvAPSdim 8dffAte 8fid Boh@hfraihi ParifctibA of td resultant
NVR (300 Mz, ¢DC13) d 7,66 (t, J = 1.8 Hz, 1H)

iesitp by flasfychimmyatography (silica. j96:4:9.25 methylang chigridg/metpanol/

J can@nftatdd antfbniuf®: hiardxiie) éfbrded a@%reé/e’ﬁém 6BNd, 9800 P37 yield).
(s, 633, 1.86 (t, J°=5.5 Hz, 2H); ESI M5 mlz 429 _
[ 6206084 gsamate of this pplid was; dipsalyedpp apeipaitrile andyater and freeze dried

Btd attord 1fE R ot b bR ofwHith:deNe D635 § Thd 952176/ TRINMR (300

2l p,mpé&é@rea@mt,otrr Fi0dAZ 160,187 3R @A, T 4r B8 (m, 1H),
gv;»%ufmégf Iilaf G- £7@, 9= As A0 HTP! 1.(g, 4= 8.8 Hz, 2, 7.27-7.20 (m,

"uor o ne- 3-boroni ¢ aci d g, %,

bil B, 6r97ptsle Ayl §b bizpBiih §) 5B 2Hdl 8.6618-§4 EmI ). d45((8. Y30 1.85 (4, /=
g I [ hi (0.022 g, 0.086

e A S o e P B BP RSP B 0758 Mol im 3: 1

DVE/ water (16 nmL) was heated at 80 OC for 1 h, cool ed

to roomtenperature and digyi@pLigisgh et hyl acetate and

water. The oganic_ | ayer was—separated, washed with

c , L4 0. €
chl ori de/ met hanol / concentrated amoni um hydr oxi de)
afforded a pale yellow solid, 0.300 g (78%yvyield). A
0.030 g sanple of this solid was dissolved in
acetonitrile and water and freeze dried to afford the
title product as an off-white-solid, 0.023 g, np
95-105 0C, 1H NWMR (300 MHz, CDCI3) d 8.16 (dt, J =
5.0, 1.7 Hz, 1H), 7.88-7.80 (m 1H), 7.71-7.67 (m

1H),
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7.53-7.44 (m 2H), 7.41 (d, J = 7.6 Hz, 1H), 7.37 (d,
J =8.8Hz, 2H), 7.27-7.20 (m 1H), 6.97 (d, J = 8.8

wWo2006069655 5. 15 (s, 2H), 3.68-3.54 (m 4H), 3. 4BCT/B$2005/020736

10

3H), 1.85 (t, J =5.6 Hz, 2H); ESI M5 /t?/z446

[ C25H24FN5Q2 + H] +. EXAMPLE 39 Preparation of

8- (2, 3-Di hvdr o- benzoH

, 41di oxi n- 6-vD-8-r3-(2-fl uoro-Pyridin-3-yl)-

phenv -2B3A8 t et rahvdro i m dazofyy,5- ai pyrim di n-6-yl am

|ne essht T 1%t he ;sane_priocedur es desccmslmed in
38, steps a-g. and @

stoart ng mat-ebri ﬂe title WA'S ql;)tt@a[ (a@s
-white so 2p 125-140 0C, 1H NWVR (300

CDCIS a8 7.87-7.8% (~H), 7.72 (d, J =
1.4 Hz ;%#}?GM%7 (m 3H), 7.25-7.21 (m 1H).
698(d J—21Hz 6896.773%_ oH), 4.22 (s,

4H), 62Nc3355(m 4H) 295(brs 188 1.84
VS MZt-‘MélK[c@SHZ )% ERAVRLEA4OH:

8 B -

2 o en@ﬁHﬁméc
4. 8- tetrahvaggﬁlnldaon 5- alerlnldln 6Ovt m nePPh3
Usi ng essent | y the same procedures 3described in
Exanpl e 38, steps a-g, and enpl oyi ng conpound 1l as

starti ial, the t|tl%ﬁg8roduct was of ained as
an offrg%l-n ;O|Id np 106- &4 HNI\/R(BOI\/HZ,

cgsw)msr 78, 14Bg9RH 1H) 8. (m ~BO50
; 1 :
é 2, }%H“é’%

8 2%y 192 (s, 2

47 (t, § 084 Hz, 2H), 188.1784)
7 430 [ C24H20FN5C2 + H] +. EXANPLE

aooll

Using essentially the same procedures described in Example 38, steps a-g,
and employing compound 1 as starting material, the title product was obtained as an
off-white solid, mp 125-140 °C; '"H NMR (300 MHz, CDCls) § 8.16 (m, 1H), 7.87-7.80
(m, 1H), 7.72 (d, J = 1.4 Hz, 1H), 7.56-7.37 (m, 3H), 7.25~7.21 (m, 1H), 6.98 (d, J =
2.1 Hz, 1H), 6.89-6.77 (m, 2H), 4.22 (s, 4H), 3.62-3.55 (m, 4H), 2.95 (br s, 2H), 1.88~
1.84 (m, 2H); ES| MS m/z 444 [CysH2oFNsO2 + HI".

EXAMPLE 40

Preparation of 8-Benzo[1,3]dioxol
tetrahydro-imidazo[1,5-alpyrimidin-6-ylamine

-50-



Preparation of
8- (4-Difl uoronet hoxyphenyl)-8-r3-(2-fl uoropyridin-3-v

W@ pivenyless PCT/US2005/020736

5

10

2.3.4.8-tetrahvdroi m dazoH, 5- al pyri m di n-6-yl am neA

m xture of
8-[3-(2-fluoropyridin-3-yl)phenyl]-8-(4-net hoxynet hoxy
phenyl ) -

.(213 4 8tht Lgp?‘ﬁ%l% q%ggzgr[&l 3@2yri m di n- 6-yl am ne
ﬁ?a

och| ori c aci@cye60 nl)
in nol ,was stirged at raturecfpgcmz 6 h,
ne‘&g | i zed™ vi" fleous sd m hygFoxi desa@RsHCco; (aq)
concentrated in cdo. The residue ai ned was
tritunated witdu,eddoanol , the sofids renoved by
filtration and the filtrate concenzgrated. Purification
of the concentrate by flash chroma saphy (silica,

90: 10 net¥sH ene chl ori de/ met hanol ) yaf florgded IWmte NH,

SO 70% BRKCR40 @r hi s sof iy
was - rifiedmpy ,sem -pr ' qu E'tOH 70°C

ogra y o afford
4-{ 6- ani ng 8-0-3- (2-fl uoro-pyridin-3-y})- tphényl] 2,3, 4,
8-tetrahydro-imdazo[1l ,5- a]pyrimdin-8-yl}- phenol as
a V\,hlte solid (0.0073 g) np 164-181 0C, 1H NWR (500
VHz, 3 d\8.15 (d, J = 5.0 Hz, yiH) . 03-7.

1H), 1H), Fu&flr 748 (m Y, Y. 46- {4
( rBr 2K 7.36 (m—1H)  .7.16 (d,NJ _==&.7 Hz, ZH)BOH),
6. 73 . 7 Hz3:l ReQH/NEBOB O K 6Oy Hz, padpm)z@z PPh,

3. 50- (Y 26), 1.90-1 .83 (m
[C23H20FI\IBO b +. A mixture of DME, H,0
4-{6- ami no- 8- 3- (2- | uor o- pyri di n-3-yl J - pﬁ€r4yl]-2,3,4,
8-tetrahydroi m dazo[ 1,5-a]pyrimdin-8-yl}-phenol
(0.285 g,N 0.7 nmol ) and pot assi um hydroxi de (0. 396

D n ) ip 2-propanol was stirred for 10 mn at
cooled to -45 0C, bubbled wth FREON

5 n z N2,

m Xt ur &_wa arsaed to roomterrperature gradual l'y
war med to 59 O, Btirred for 90 nin at 50 0C, cool ed
to roomtenper ture unseal ed and quenched by
carefully adding the reaction m xture to water. The

aqueousugkéggge%tiwthg islaMte%qoé@idwéer%EErYﬂe%qﬁ Example 38, steps a-g,
and employing compound 1 as starting material, the title product was obtained as an
off-white solid, mp 106-119 °C; '"H NMR (300 MHz, CD;0OD) § 8.17-8.14 (m, 1H),
8.04-7.98 (m, 1H), 7.56 (d, J = 1.2 Hz, 1H), 7.53-7.36 (m, 4H), 6.87 (dd, J=8.2, 1.8
Hz, 1H), 6.81 (d, J= 1.7 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H), 5.92 (s, 2H), 3.68 (t, J =
5.9 Hz, 2H), 3.47 (t, J = 5.4 Hz, 2H), 1.88-1.84 (m, 2H); ESI MS m/z 430
[CasHaoFNsO2 + HJ.

EXAMPLE 41

Preparation of 8-(4-Difluoromethoxyphenyl)-8-[3-(2-fluoropyridin-3-yl)phenyl]-
2.3.4,8-tetrahydroimidazo[1,5-alpyrimidin-6-ylamine
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chl oride and the |ayers separated. The organic | ayer
was washed with brine, dried over sodiumsulfate and

w@emweemesnt ed. Purification of this residue byPCT/US2005/020736

10

15

20

25

fl ashchromat ography (silica, 95:5:0.25 nethyl ene

chl ori de/ met hanol / concentrat ed ammoni um hydr oxi de)

af forded an off-white solid (0.055 g, 17% . This solid
was further purified by sem -preparative LC to afford

the title product as a white solid, (0.033 Q) uNPp
104-1_ 14 E;EI‘? (500 MHz, CDCI3) d 8.6 I(d%,\]de/:\)
4.7,A18 7.85-7.80 (iﬁIH@H) 7. 59 .
7.25-7. 21 ), V7. 05 (d. J _% 7 Hzl 2H),

J =74.0 . 55 (M 4H), 1.91-1.84 (m OH
2H); ESI VB iz 452 [ C24H20F3N50 + H] +. EXAMPLE 42
Preparation of

7-r3-(2-Fiuoropyridin- 3-le[phenvp-2, 2-di nbt hyl - 7- (4-
trifluoronmethoxypheny
-2, 7- di Befo- 3H- i mi g
* - BUBSH 51 VECHTNHA

azol - 5-yl am ne

C par ati on of conpound
2 A sokotjignomf 1 (0. I) in ethanol at O
OC was treated with 2- 1_1F2d|amne
(0.144 g, 1.62 mmol), stlrred at OOCfor , then

at roomtenperature for 45 e 0

for 2h /éﬁaXfEW@r{@r@tﬂéamPW"g]%éprﬁ%’i} {é‘s {“é’ﬁ}’met(')mxypheny')
ress d@temﬁyd}aﬁﬂldézofn&a]dgﬁmmea yﬁrﬂﬂﬁé ('aq:@gaz 26 mﬁol) and 3N
wat er he ordg(anl C

YRS CIBTE BB daGHHASal Wk S L R Enetpiuke for 16 h,

Th’lel‘éltrbﬁ‘féddhiﬂw Hqreoby ébdlumd'nybbbxfd'e%ﬁh cohedriitaDiha@Byo. The residue
silica

dient. 100%
{caine) nok itwared wiethana. s saldd igpye QY filgtion anckjog fitrate
( 3B cAhtrate CDRLBIcatior/ of tBe toncehtriite by.ffa6h ChrombtegrapiBy (silica, 90:10

3 mﬁgylemwhlogé’q@e{mnolj a%orgeg ap&hltlefg;_g (07;%33 756"%& %9:040 g sample

AR thid sBRY Was fudthibs pukifiéd by SemBpleparatiddliquid chromatography to afford
4-{6-amino-8-[3-(2-fluoro-pyridin-3-yl)-phenyl]-2,3,4,8-tetrahydro-imidazo[1,5-
a]pyrimidin-8-yi}-phenol as a white solid (0.0073 g), mp 164-181 °C; "H NMR (500
MHz, CD;0D) § 8.15 (d, J = 5.0 Hz, 1H), 8.03-7.97 (m, 1H), 7.57 (br s, 1H), 7.54—
7.48 (m, 1H), 7.46-7.41 (m, 2H), 7.40-7.36 (m, 1H), 7.16 (d, J = 8.7 Hz, 2H), 6.73 (d,
J = 8.7 Hz, 2H), 3.69 (t, J = 6.0 Hz, 2H), 3.50-3.44 (m, 2H), 1.90-1.83 (m, 2H); ESI
MS m/z 402 [CaHzoFNsO + HY'.

A mixture of 4-{6-amino-8-[3-(2-fluoro-pyridin-3-yl)-phenyl]-2,3,4,8-tetrahydro-

imidazo[1,5-a]pyrimidin-8-yl}-phenol (0.285 g, 0.710 mmol) and potassium hydroxide
(0.396 g, 7.10 mmol) in 2-propanol was stirred for 10 min at room temperature, cooled
to —45 °C, bubbled with FREON 22 (6.7 g, 77.0 mmol) and sealed. The sealed
reaction mixture was warmed to room temperature, gradually warmed to 50 °C, stirred
for 90 min at 50 °C, cooled to room temperature, unsealed and quenched by carefully
adding the reaction mixture to water. The aqueous mixture was diluted with methylene
chloride and the layers separated. The organic layer was washed with brine, dried
over sodium sulfate and concentrated. Purification of this residue by flash
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(s, 3H); ESI M5 niz 484 [ C20HL7Br FAN3OS + H +. Step b)
Preparation of conpound 3. A m xture of 2 (0.201 g,

w@20bg/0eess3 ) and f-butyl hydroperoxide (0.75 g PET/ES2009620736

solution in water, 8.30 mml) in nethanol and
concentrat ed aqueous ammoni um hydroxi de (5 nL) was
stirred overnight at roomtenperature, treated 10%
aqueous sodi um t hiosul fate (30 nL) and concentrated to

Vﬁat%@hi(snﬂc@egfﬁgb ém@ﬂ@ Fﬁl@f@/ fﬂgn@%ﬁgﬁﬁrated

ure xtracted wt ene chlori

mmydamum hydraxideg @ff@rﬂed a0 10§- wmte@oh@mm 17¥as Héwp swilid was
brei @Flh@djb?%’éﬁu-&&? H de% anéfg)@g% 8 ?ﬁ@dﬂcf 3 sqw.te solid,

Pur atl on esl omat ogr ap

(smmsag) o7 104-5t18.°C; H'éNMRéﬁG)QMHz cncns)as 16 (dt, J = 47 1.3 Hz, 1H),

5L RS IR AAEAbERNCERL B o By A DYOPIAG) /=77 e

( 360, NBE~7. ED@hB)H)d?'Dsm u 8.7JHz; 2H)76.4E (t, 1H 7}.Q HZ, B4), 3.63-3.55

S, A geo P By ders il fod MO0y, 7 19 (M

[ C20H18Br F3NAO + H| +. Step c) Preparation of

7-[3-(2-fluoropyridin-3- ylgxg%}_%z_z 2-di net hyl - 7- (4-

trlfluororret hoxyphenyl) = -3H—|mdazo[1 5 ali
tiory bh) (2-Rluarepyridin Sty hes 7

15

20

or8 l'tll! %eﬁ W&#h ﬂ :

bi 1 O U]

g, 0.015 mmol), trlphenylphosphlne (O 008 g, 0.029

mmol ) agd sod|umcarbonate(0 092 g, s [) in 3:1
DVE/ wat eR—s8. 0 i) Hied at 80 0 or ch; cool ed

t 0_roonmteppes at ur iH,ut ed i t acet at e &RePOH
waPbe Y Y|NI C 1-ay'e1—vvas sepa

ed Wi § Phvieor/nm, ol

‘ : ed.
PurifiX¥ation of ®8s resultant residue by fl as§léF3
chr omat ogr’aphy (silica, 97:2.5:0.5 nethyl ene
chl ori de/ net hanol /

N._F
H,N, CHs z H,N CHs
N = B(OH), /\ N =N O
T Pd(PPhs),Cly, PPhy
OCF. N2z COs oc
3 3 DME, H,0 4 F3

Step a) Preparation of compound 2
A solution of 1 (0.250 g, 0.54 mmol) in ethanol at 0 °C was treated with 2-
methylpropane-1,2-diamine (0.144 g, 1.62 mmol), stirred at 0 °C for 3 h, then at

room temperature for 45 minutes, heated to 40 °C for 2h and concentrated in vacuo.
The resultant residue was partitioned between ethyl acetate and water. The organic
layer was separated, washed with brine, dried over sodium sulfate and concentrated.
This residue was purified by flash chromatography (silica, gradient 100% hexanes to
1:9 ethyl acetate/hexanes) to afford 2 as a white solid, 'H NMR (300 MHz, CDCl3) &
7.73 (s, 1H), 7.56 (t, J= 1.8 Hz, 1H ), 7.49 (dt, J=7.7, 1.3 Hz, 1H), 7.43 (t, /= 3.0
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concentrated ammoni um hydroxi de) afforded 0.020 g of
an off-white solid. This material was freeze dried
WO e@a0@63s acetonitrile/water (6 nL) to afford PEEUSINH/E20736
product as a white solid, 0.0189 g (14%yield), np
89-97 0C, 1H NWR (300 MHz, CDCI3) d 8.18-8.17 (m 1H),
7.84-7.78 (m 2H), 7.62-7.54 (m 3H), 7.48-7.42 (m
7.27 (m 1H), 7.16 (d, J = 8.2 Hz, 2H), 3.39 (d,

2H)

J g ! - b 44 , . 4 ; I

v B2atd ket My S et A3 o7 B2 4D B, 143
8- (52 35);[&3”%“@!‘2 5&4’]@?@&"17BFF3N308 + H]+

, 3&f - 5o vne 8- 13- (9 o- pyri di n-3-v p-
phéﬂd\?gﬁ()gﬂ?'?ig#'é’t%r%%\fgﬁ%ﬂdﬁ%azoH, 5-alpyri mdin-6-vlam
ne(aq) RPhigtuneolih.2019,.SA2imimeh asfl butyPhyiopgrogde 40.75 g of a

5 8o eh f} iter 3. SFhpichtin HeglagbPan g REnf68 thidouse
s ohmtriopium hygrexidafemL3wad stimes gvermightiaé rdopn temnperatu(e @reated 10%
nmL - d ' ' f
i hcdpys ol Aeuhs TS Plnd freEAIREIHeHice bt fine
4. @thanol. ) THerrediagting/aqueohe mixtae wes)extracted gvith@nethyléne bigoride.
it hyfed' ok gcns Wefiochinindd wiahe it Brne, g gyer
10 ansbdin isaifaie angCondentrated. &itiGication of theviesidus by Aash

DGRBS P 0 s3SI St e
mi amoopiuRrkydsexide)efordedr O Heamba eamentiitersofidhiH NMR (300 MHz,
PR 50 A ST A TR T4 8RR 2, 7.0
u nﬁei_s (medid); ecBQ_o(sezlé),l n eif_Za(a,oBH)h EShi|Gentzgion QSLOHla@rFst + HJ".
15 OPSRLNS S’rrggérggilgh 591t ol By iR A5 ENeRY N 22-RGNTH - (a-
trifluoromethoxyphenyl)-2,7-dihydro-3H-imidazo[1,5-alimidazol-5-ylamine
A mixture of 3 (0.134 g, 0.29 mmol), 2-fluoropyridine-3-boronic acid (0.081 g,
0.57 mmol), bis(triphenylphosphino)paliadium(il) chloride (0.010 g, 0.015 mmol),
triphenylphosphine (0.008 g, 0.029 mmol) and sodium carbonate (0.092 g, 0.87 mmol)
20 in 3:1 DME/water (8.0 mL) was heated at 80 °C for 5 h, cooled to room temperature
and diluted with ethyl acetate and water. The organic layer was separated, washed
with brine, dried over sodium sulfate and concentrated. Purification of the resultant
residue by flash chromatography (silica, 97:2.5:0.5 methylene chloride/methanol/
concentrated ammonium hydroxide) afforded 0.020 g of an off-white solid. This
25 material was freeze dried from 2:1 acetonitrile/water (6 mL) to afford the title product
as a white solid, 0.0189 g (14% yield), mp 89-97 °C; 'H NMR (300 MHz, CDCl3) §
. 8.18-8.17 (m, 1H), 7.84-7.78 (m, 2H), 7.62-7.54 (m, 3H), 7.48—7.42 (m, 2H), 7.27 (m,
1H), 7.16 (d, J = 8.2 Hz, 2H), 3.39 (d, J = 2.2 Hz, 2H), 1.44 (s, 3H), 1.42 (s, 3H); ESI
MS m/z 484 [CasHa1F4N5O, + HJ".
30
EXAMPLE 43

Preparation of 8-(2,2-Difluoro-benzo[1,3]dioxol-5-y1)-8-[3-(2-fluoro-pyridin-3-yl)-

henyl]-2,3.4.8-tetrahydro-imidazo[1.5-alpyrimidin-6-ylamine
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sodi um bi carbonate solution (30 nL). The organic |ayer
was separated and washedwi th brine, dried over sodium

waiobmewss filtered and concentrated. Purifi catPOnuUk2e05/020736

10

flash chromat ography (silica, 9:1 hexanes/ et hyl
acetate) afforded 3 (0.237 g, 18% as a colorless
syrup 1H NWVR (300 MHz, CDCI3) d 7.54 (t, J = 1.6 Hz,
7.38 (dt, J:78 1.2 Hz, 1H), 7.29-7.04 (m
4H) 6,98 4.6, J 8.2 Hz, 1H), 5N (s, 1H); ESI M
(ClmmR)IBnEtZNGE"C v .
3 (0.4tq,4,

Pre of —Compound™4 AV
I | n2 nse - @ne chl of g ur aﬁten{aH@qy@(gus
m bi car bonat 6zn1 ) was cool e_&n_ gh an ice
bath trr eat ed3 Wé}p I\1/;Ite)|Hophosgene (3.1 g, 1.34 mmol)

and stirred vigord e1y for 45 m nut es The organic
| ayer was separ at ed washed with bri §15 L), dried
over sodi uNC%uI fate filtered and cqpcentrated

g, 87%0K&Sa ye}Br SV 1H NH,
48 (d : 7. (&

| y e O (m 28 6. § s hec
Hz, 1H) 5, 95(( FlH) ESI M5 m'z 325 [(Cio Br F2NO2S

- NCS) + H]4+ Spep c) Preparation of Con'pou d5 To a

m xture of potassium f-butoxide (0.130 g, 1.16 mml)

in tetraqderﬁl‘%ran at -78 0C was addgd dropw se a
sol ution f {4 £0.405 g, 081§ mmol ) afdycgf bon (I
. A&20 g, L in tetr furan, X B(OH);
5 rTiS:mMe('ﬁh}’EH[(EIaCB' ,, reu
h, then warnmed to rg -
slowy andﬁst ig- overni ght at roo
reacti on was thgn concentrated to renove t'he
tetrahydrofuran and the residue diluted wthrethyl
acetate, gpat er .and brine. The organic |ayer was
sepaNa ed, ‘)foashe with brine, dried over sodium

|

P&PPhy),Cly, PPy
32CO3
, H,0

Step a) Preparation of Compound 3

A solution of 1 (2.00 g, 8.44 mmol) in diethyl ether (16 mL) was added
dropwise to a mixture of t-buty! lithium (4.96 mL of a 1.7 M solution in pentane, 8.44
mmol) in diethyl ether (20 mL) at —78 °C and stirred at this temperature for 25 min.
To this was added 3-bromobenzonitrile (0.731 g, 4.02 mmol) in diethyl ether (20 mL)
at —78 °C, and the reaction mixture was stirred at —78 °C for an additional 1.5 h. The
reaction was then warmed to 0 °C and methanol (60 mL) was added, followed by the
portion-wise addition of sodium borohydride (0.319 g, 8.43 mmol). The cooling bath
was removed and then the mixture was stirred at room temperature for 2 hr.
Saturated aqueous ammonium chioride (10 mL) was added, most of the methanol
and diethyl ether was removed under reduced pressure and the aqueous residue
obtained was diluted with methylene chloride (200 mL) and saturated aqueous
sodium bicarbonate solution (30 mL). The organic layer was separated and washed
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sul fate, filtered and concentrated. Purification by
flash chromatography (silica, 9:1 hexanes/ et hyl

wae®baowys af forded 5 (0.323 g, 67% as a red SRCTIPS200$020736

10

15

20

25

30

NVR (300 MHz, CDCI3) d 7.59-7.56 (m 1H), 7.52-7.51
(m 1H), 7.35-7.30 (m 3H), 7.15 (dd, J = 8.5, 1.9 Hz,
1H), 7.08 (d, J = 1.5 Hz, 1H). Step d) Preparation of
Corrpound 6 A mxture of 5 (0.323 g, 0.702 mmol ) and

s .
i, 2088 fRBadh G idred indEiticknt el PARRLatURDY fiash
t ernmnaitogra@hy'(ﬁlg:as 81 veaxanes/eihy asetats) eforgdd 3r(0. 237 @, 18%) as a
e
c(:oz_]ie,_emzn—m eH), m-mmf(m b, 98 gd f(s)rs 2 Pi;zoﬁg); gqga((pgyg)o §SI MS
Sl |1 " . S acetate a orde
g,m@&%? [éé”ém%ﬁ?é?@ Jﬁ'ﬁﬁr}x 'NvR (300 Mz, cDai3) d
7. $tbp b)FGepanatihlof Catipduhd 4 = 1.7 Hz, 2H), 7.08-7.04
L SrpA ptedrs P 172 Fmpl i miniehé sbrid and Satdrated
[C:o(étﬁi%éﬁsgtﬂw@%trbodd}efﬁ L pasejodReceittT an iceatf, treated with
oun u (0] .
pgtoreche i datbbLeaFmeh 8 telsodlin G Iy, The
Wa:Irgaimc @e@gmb;}ar&aﬂed neadtedavithebrine € th mgmtdriati @(sfelaspmﬂut suifate,
[ QX Sko 1

AR ool Q4B gob7h [ o SR P (AR (500

t hwaz‘s utibeales 748 (61.) 2%, neltiediH), mmsr(t Xt=u8.8 Hz, 1H), 7.11-7.04 (m,

Do BoROhe T R HTR Ao 1Ak B P Tt hy ome

cqt@gmggfpzﬂ'mz@ nmkja)lﬁnqe chloride extracts were
é%r | ﬁa $g Wi t h r ne, dried over sodium

SlﬁtPB ehradeR g r‘?&‘ﬂf’d‘ﬁ' trated. Purification by

flash chs gwaktoey efpayassiin Haaoxid (2138: d) 15! Gmatroy)l i ketrahydrofuran

OB SRR SRS Lo TR AT WA s cron

( AlifMdaz(0.120 g, 1.58 mmol) in tetrahydrofuran, over a perlod of 5 min. The
reaction was stirred at —78 °C for 0.5 h, then warmed to room temperature slowly and
stirred overnight at room temperature. The reaction was then concentrated to
remove most of the tetrahydrofuran and the residue diluted with ethyl acetate, water
and brine. The organic layer was separated, washed with brine, dried over sodium
sulfate, filtered and concentrated. Purification by flash chromatography (silica, 9:1
hexanes/ethyl acetate) afforded 5 (0.323 g, 67%) as a red syrup: 'H NMR (300 MHz,
CDCl,) 8 7.59~7.56 (m, 1H), 7.52-7.51 (m, 1H), 7.35-7.30 (m, 3H), 7.15 (dd, J = 8.5,
1.9 Hz, 1H), 7.08 (d, J = 1.5 Hz, 1H).
Step d) Preparation of Compound 6

A mixture of 5 (0.323 g, 0.702 mmol) and 1,3-diaminopropane (0.156 g, 2.11

mmol) in ethanol was heated at 70 °C for 1 h and then cooled to room temperature.

The solvents were evaporated and the residue diluted with ethyl acetate, washed
with water and brine, dried over sodium sulfate, filtered and concentrated.
Purification by flash chromatography (silica, 4:1 hexanes/ethyl acetate) afforded 6
(0.303 g, 93%) as a white foam: 'H NMR (300 MHz, CDCls) & 7.51-7.48 (m, 2H),
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cbal3) d 7.63 (t, J =1.8 Hz, 1H), 7.36 (dd, J = 8.0,

1.9 Hz, 2H), 7.24-7.13 (m 3H), 6.95 (dd, J = 7.4, 1.7
woH2006/069655 3. 58 (t, J = 5.8 Hz, 4H), 1.89-1.82 ¥a1/U1dp5/020736

ESI M5 mlz 449 [Cl9H15Br F2NdQ2 + H] +. Step f)

Preparation

of 8-(2,2-difluoro-benzo[ 1, 3Jdi oxol -5-yl)-8-[3-(2-fluo

ropyridi n-

3- yi.25 phehy h]7-12z, 24, ﬁe&mw@w@n—g 3.88 dazello ﬁzadmyelemikﬁJ— 1.9

n-6-yl ani ' e
i f'?%é“@p}-psaﬁﬁ@ g 5% Msd% Z&ngcmt‘yBng'\bog%’frHim ),
S e 1)l r e (01
?ﬁml ) arfd '@’88?%% C@%g,%?%%(r@#@&an% b‘ityla"ﬁ’d?éﬁ?ﬂjﬂq’%mswlg of a
SDNB'OS&?B@IUHMF westatt, e d. QathQ nrDﬁeﬂ@hol%th cbh@éht@téd éfﬁoﬁ&
roomtenperature, o e m Xxture was
o RO o e LS seror e gl Gt oorm psApesigre. After this
sepiaieat1ogh aqebougsbeidmvhiobulfatd @O, midrwR0hdear thé‘?ﬁikl‘dlf’@ concentrated
sul.-fate, fllter dan%ooncentra . Purification .

f1 43 FPRAYSRRESY phgngdhery equewssnpﬁg{rﬁwaér% racted with

ch Irmthyzlehaembml Tt@m@wreh@bmdnmfacw&ﬁ%%u%) and washed
af f or d a 004 orl es

10¢ R INGPTR] Qepr 693'H’@rﬁ”'fétﬁeéﬁ%{{g?%cq_%eﬁt@%?  Bueficaien by flash
to Ic tch?ﬂwl\tlcl\)gtaph)é apﬁncangm B: Mhiemygéhblcﬁgrlgeslﬂ@h&fllﬁ&c%ﬁﬁgt%d
g @gwnﬁorggm(q%groi(%ffor ?g& 2g8 g, %1%@) ﬁa w&{lnﬁ sol??‘ L4 NMR $300 MHz,
(7 mcglcbﬁ) 89763@ (&1 8"Hz 17H)87|‘36 (dd-'ﬂ)-v 8.0, Hﬁ% Hz, 3A), (71"241#'4)3 (m, 3H),
% c]j U?zaf.,)ﬁ gz,4*g-|)( 3. %8 ft, 4 =5. @H|z|z4H)2 phs@-i sggrm 2H$4ESI MS
15 ( mm/Zkﬂ)lQ [@@wazmt,@z 466 [ C24HL8F3N5C2 + H] +. EXAVPLE 44

5P B (PG ORa Rci2,A HURUbEnZal 3o oty byl (@i fiuaso-

- yb};ﬂhmﬂs-@ﬂ)-phenyl] -2,3,4,8- tetrahydro-lmldazo[1 5-a]pyrimidin-6-ylamine
37 mi dazor i, 5- ai pvrim

2\ 8’ d| [ opr ane-
i di n1- 6 H‘?‘iﬁg f)i(%ég% F‘H‘ql)y?IﬂHQmQX'Wi!"%ﬁdl%@U? acid (0.131 g,
dexgs nhﬁﬂ), bis (tEpesTYIpRodphimd)galladium(ll) chloride (0.016 g, 0.023 mmol),

20 triphenylphosphine (0.012 g, 0.046 mmol) and sodium carbonate (0.146 g, 1.38 mmol)

in 3:1 DME/water was heated at 80 °C for 2 h then stirred at room temperature
overnight. The mixture was diluted with ethyl acetate and water. The organic layer
was separated and washed with brine, dried over sodium sulfate, filtered and
concentrated. Purification by flash chromatography (silica, 97:2.5:0.5 methylene

25  chloride/methanol/concentrated ammonium hydroxide) afforded a colorless oil (0.180
g (84%). The oil was further purified by semi-preparative LC to afford the title product
as an off-white solid, 0.045 g, mp 95-99 °C; 'H NMR (500 MHz, CD5;OD) § 8.16-8.15
(m, 1H), 8.03-7.99 (m, 1H), 7.56 (d, J = 1.5 Hz, 1H), 7.53-7.52 (m, 1H), 7.46 (t, J =
7.8 Hz, 1H), 7.42-7.37 (m, 2H), 7.23-7.19 (m, 2H), 7.13 (d, J = 8.3 Hz, 1H), 3.69 (t, J

30 =5.9Hz, 2H), 3.49 (t, J = 5.8 Hz, 2H), 1.89-1.84 (m, 2H); ESI MS m/z 466
[C24H1gFaNsO2 + HJ".
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enpl oying 1, 1-di (am nonet hyl ) propane (2) as reactant,

the title product was obtained as a tan solid, np
wQO080®68C; 1H NMR (500 MHz, CDCI3) d 8.16 (m PAFS2005/020736

7.83 (m 1H), 7.71 (m 1H), 7.47 (m 4H), 7.40 (t, J =

7.7 Hz, 1H), 7.24 (m 1H), 7.05 (d, J = 6.9 Hz, 2H),

6.49 (t, J =74 Hz, 1H), 3.20-3.45 (m 4H), 0.57-0.67

(m 4H); ESI Ms mz 478 [ C26H22F3N5O+ H| +. EXAMPLE 45

Preparation of

(8f?)-8-(4- II)H‘IuoromE\thoxE MEL 4-48 r3-(2-fluoro-pyri
ati f 1 3 1

+[4- leluoromethox

Di f | uogonet hoxy- phenyl ) - 8-¢3- ( 2- f(uoro pyri di n- 3/\[? P
f

henyl T- -3 4, 8-t et r ahwgro- jNigzoH §_N

, 5-al [ gn-6-ylamne B4y A Bzﬁc[acemc Mt U

8B i t hoxy-phenyl)-8-3-(2,fB - 3-
yl)- EtOH, DIPEA

phen ; OCHFy ahydr o- | i dazo[ 1, 5-a] OLHF,

| am ne was separated into it's enantioners usifg a
chiral paklAD 5 x 50 c¢cm col um (90:10:0.1

hept ane/ et hanol / diethylanmng to afford the title
R-isonmer (A) as a V\,the SO np 97-10 [OC] D 25
+7. 8 {BuBofi8% i n MeOH); )%(500 VHz, %)G}g 8.16
(dt—3—=4-8+ 1.5 Z]6781(mll—l)(69(d

J S MSHAFLOBH) | 4H), 7.40 (t, 3
05 (d, JP“QP"%%) ‘442‘?“32H),

Hz, Itfvemightos. 7. 22
6.48 (t, J = 74.0 HOZ1H), qugJ;@%%i,zw,
3.60-3.56 (m 2H), 1.87 (quintet, J =5 20, 5% 7 g
M5 mz 452 [C24H20F3N50+ H + and the title S-isomer
(B)asa%g , mp 97-1 10 0C, [a]D 25 -3.2 (

i N 1N NVR (300 MHz, CDCI3) d 8.16 (m

5 Using essentially the same procedure described in Example 42 and
employing 1,1-di(aminomethyl)propane (2) as reactant, the title product was obtained
as a tan solid, mp 98-108 °C; 'H NMR (500 MHz, CDCl;) § 8.16 (m, 1H), 7.83 (m, 1H),
7.71 (m, 1H), 7.47 (m, 4H), 7.40 (t, J = 7.7 Hz, 1H), 7.24 (m, 1H), 7.05 (d, J = 6.9 Hz,
2H), 6.49 (t, J = 74 Hz, 1H), 3.20-3.45 (m, 4H), 0.57-0.67 (m, 4H), ESI MS m/z 478

10  [CosHzoF3sNsO + HJ".

EXAMPLE 45
Preparation of (8R)-8-(4-Difluoromethoxy-phenyl)-8-[3-(2-fluoro-pyridin-3-yl)-
henyl]-2,3.4,8-tetrahydro-imidazo[1,5-alpyrimidin-6-ylamine [A] and (85)-8-(4-
-2,3.4.8-tetrahydro-

Difluoromethoxy-phenyl

imidazo[1,5-alpyrimidin-6-ylamine [B]

15
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(m 1H), 7.69 (br s, 1H), 7.51-7.38 (m 5H), 7.26-7.22
(m 1H), 7.05 (d, J = 8.7 Hz, 2H), 6.48 (t, J =74.0

wWoH2006/069655 3. 65-3. 57 (m 4H), 1.89-1.85 (m 2H)PCEB520M3020736

mz 452 [ C24H20F3N50 + Hl +. EXAMPLE 46 Preparation of
8-r4-(Difluoronmet hoxy)phenyl | -8-r3-(2-fluoropyridin-3-
yI)phenvn-
8- di hvdr ospi rori m dazori, 5-alpyri m di ne-3, 3' - oxetanl
-6 am 1 uOOH NHACH, Me St a) Pr epar agN_on
o Xl L OF S (1. gh?,gN 5\ 22 np

reacti np

ethyl acetate (10 nL) and the solids that forned
removed by filtration. The filtyate was concentrated
to afford 2 (0.65 g, 80% as a colorless liquid: 1H
NVR (306 rasgmic aixturg)of §-@-diffuorametheyy-prengh-8¢(8- (24ipro-pyridin-3-yl)-
St ;%ngg 2?3,@@%@& Fo- Nld%@‘éwn%ld’h eﬁaagn%s wRE s%P§,&te%%nto it's

SOdI um azide

Dm@ﬂﬂa@erﬁew&a ghiragmakod 5\)@5%3"@ mvlumnr(eo f84ct heptangisthanol/
Cob@Qiahfind faoaﬁowfﬁeemawssmefim lég%clmmetéa.&%ﬁ@gamb

extracted I nto net hyl ene | orirde. The conb
melotlyT eR&° ¢ AI46% BVeQU); aUNWMQQ MHzHedClal ¢ B. Wadte/,= 4.8, 1.5 Hz,

d te. d- and _
R G A i e U e
wi ki TFHIFT - 26‘+|7f 82 gol 1) 65@5\@,5! ¥ ﬁari-lz,r%ax ®4d8 (i ¢ & 74.0 Hz, 1H), 3.62

tr pjleg %@'é‘?enperg? let) bJé{‘§g§fg§?%§l MS m/z 452

rre

10 m/a{peqHz(RaNg@ +HI" a8d the title S- |somer (B) as a whlte solid, mp 97-110 °C;

15

[a]o® —3.2° ( 0.47% in MeOH); "H NMR (300 MHz, CDCls) & 8.16 (m, 1H), 7.87—7.80
(m, 1H), 7.69 (br s, 1H), 7.51-7.38 (m, 5H), 7.26-7.22 (m, 1H), 7.05 (d, J = 8.7 Hz,
2H), 6.48 (t, J = 74.0 Hz, 1H), 3.65-3.57 (m, 4H), 1.89-1.85 (m, 2H); ESI MS m/z
452 [CasHzoFsNsO + HJ".

EXAMPLE 46
Preparation of 8-[4-(Difluoromethoxy)phenyl]-8-[3~(2-fluoropyridin-3-yl)phenyl]-
2.8-dihydrospirofimidazof1,5-a]lpyrimidine-3,3'-oxetan]-6-amine
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mmol ) and stirred overnight at roomtenperature. The
m xture was then concentrated, diluted with nethyl ene

w@ bioeniwes and extracted with 10% aqueous HCl . H¢EUS2005/020736

10

15

tenpsFat uke=for 7 h, tr L1
t hi osul f ate (C%8F2mi )apﬁpmg@em,{at ed to renove nost GFHE,
the met hnol . The resul tant aqueous m xture wab

conbi ned aqueous extracts were washed with nethyl ene
chl ori de andconcentrated to afford 3 (0.51 g, 66% as
a white solid: 1H NWR (500 MHz, D20 d 4.49 (s, 4H),

3.42 (s, 4H) Step c¢) Preparation of Conpound 5 A

mxtureg®f 4 (0.50 g, 1.12 mol), | R, RO 9, 2. 64
mol ) a i et hyodani ne g, 5260: mEOtE in_e hang HO

was héated at' 7o-octor cool &dct 0 room NH,
tenper at urey coRCBAat ed apd partitioned betwees

et hyl acetiate and water. The organic |ayer was
separated, washed with brine, dried over sodium
sul fate, filtered and concenfigated. Purification by

flash %om&t ogr aphygq NEa, 1:4 ethyl
e

acet at 2xanes) af f orded™8: (0. 389 g, % \as a white

f gam (500 MHz3 CDCI3) d 7 6LE(SSIF), 7. 49,p,00m
(dt, 1.5 H—tH—7F47- ,

7. 33- i ~dddr, FOU ﬂglﬁ“ne\] = 8 , , 6. 5%H,0H, MeOH
J = 73.4 He, 1H), 4.52-4.%7 (m 4H), 4. 14- %co6 (m

2H), 3.87-3.77 (m 2H): ESI NS mz 494 [C2

1H18Br F2N3 + H +. Step c) Preparation of Conpound £

A m NI e (0.389 79 nmmol ) and f - bufgyl

hydr op e (1.42 g f a 70% sol uti opNi
15. 8 _nwlJ™N n net hanol ard B@Reent r at ed

oxi de (5. s stirred at
ngﬁ"éﬁ%ﬂ Wth 10% aqueobts

extracted with nmethyl ene chloride. The nethyl ene

ori extr cts re conhj ned and washed with bri ne,
d:gt aﬁ&é Paga ﬂf@ﬁ!‘?&é’@, iltered and concentrat ed.

Puri f i caibaireadt 1t(hiogy, 5622 bl ayid flotskium hydroxide (0.345 g of 85%,
5.22 mmol) in ethanol (2 mL) was heated at reflux for 3 h. The reaction was cooled
to room temperature, diluted with ethyl acetate (10 mL) and the solids that formed
removed by filtration. The filtrate was concentrated to afford 2 (0.65 g, 80%) as a
colorless liquid: *H NMR (300 MHz, CDCls) § 4.47 (s, 4H), 3.95 (s, 4H).

Step b) Preparation of Compound 3

A mixture of 2 (0.63 g, 4.06 mmol) and sodium azide (0.66 g, 10.2 mmol) in
DMSO was heated at 65 °C overnight. The reaction was cooled to room
temperature, diluted with water and extracted into methylene chioride. The combined
methylene chloride extracts were washed with water, dried over sodium sulfate,
filtered and concentrated at room temperature to a volume of 2 mL and diluted with
THF. This solution was then treated with triphenylphospine (2.56 g, 9.75 mmol)) in
THF and stirred at room temperature for 10 min, treated with water (0.29 g, 16.2
mmol) and stirred overnight at room temperature. The mixture was then
concentrated, diluted with methylene chioride and extracted with 10% aqueous HCI.
The combined aqueous extracts were washed with methylene chloride and
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chromat ography (silica, 95:5:0.25 nethyl ene
chl ori de/ met hanol / concentrat ed ammoni um hydr oxi de)
w@bdoenaesss 6 (0.179 g, 47% as a white foam 1HEIVBSI08DR0736
MHz, CDCI3) d 7.56 (t, J = 1.7 Hz, 1H), 7.40-7.37 (m
1H), 7.38 (d, J = 8.8 Hz, 2H), 7.29-7.26 (m 1H), 7.15
(t, J 7.9 Hz, 1H), 7.04 (d, J = 8.7 Hz, 2H), 6.48
(t, J 73.9 Hz, 1H), 4.57-4.53 (m 2H), 4.46".42 (m
2 Tl 1H
I_l]'_gc.mcépgr%t%t; sﬁgpda:s} .n(%’%g%)%;% \hite&1dHHIGURABIS Hz, D,0) 5
8- f49((8li 4H1),16r4dr(et4i‘d))xy) phenyl ]-8-[3-(2-fl uoropyridin-3-

Y SR Rt YL RBBUITS T e 5 S0 0 o
mol ), 2-mixbuwe o4 (0. lﬁﬁ’ get. 32 bmathlth .80igd2.68. |n®ﬁﬁl) gm: Giezflamine
a !
T IR A R e

tmpemamre) cambr&ratiadmndqmrtﬁloned betpv@e0 @thybacetate Zinchvadtgr. The

%a%lc%& 8%%??4;% %\ﬁl‘ih Bl’m‘e HQec? 8@%&8@4{]&1&% filtered

(o] 0]0] ure and
acamétmcamttamm @turif Ca’nien by fast chromatography {slica; dtdeethyind

@e‘%QteYHe ? @Jt) ﬁSrdngrd %892@?29}%89& ?Whﬁglféa% Ay R @66 Hz,

concen ur| i ca hi's residue by
10 f I e@h:|3¢ Br7odragso hid p T (O VIS T4, 1.9 Hz218), 7.4 —feldrd, dhis) 7.33-7.19

ch] orj,de anol,/ cqn t d,a i,u y X]
o FBiTa A o SR 050 42 B THI ESRokAr st 4.14-
f U4 0Bem, aH),i 3 8. A7y (ns ek);- Eﬁle\p&na(z #94[C.H1;BrFRak5@sH+ Hie
%{fwduct as ?MI] te sdl)é 96- 107 0C, 1H NWR
03 (mlH) 8.02-7.98 (m
7. 52n1¥tu5d01(57(0 389 g, 0779%0mpt),and tbufyl Bydrzapertidie (1.42 g of a
4 9 t,

15 ﬁc?o/f Foip n“%BerH)y? %@%A)l)&gntemangﬁﬁnd %sg@tgggﬂ%ou(s
2I—bri:m’ﬁ>nilﬁn Bycﬁr@xlderﬁ QHhL) waSistili] afl rpd@demPaGIHE 2 FGNBIAreated with
H %50
o 100 2Pk BRI A ofand sosoparated tg e g g1 the
- yinpfHzeol riFhe resultant aqueous mixture was extracted with methylene chloride.

The methylene chloride extracts were combined and washed with brine, dried over

20  sodium sulfate, filtered and concentrated. Purification of this residue by flash
chromatography (silica, 95:5:0.25 methylene chloride/methanol/concentrated
ammonium hydroxide) afforded 6 (0.179 g, 47%) as a white foam: 'H NMR (300
MHz, CDCl3) § 7.56 (t, J= 1.7 Hz, 1H), 7.40-7.37 (m, 1H), 7.38 (d, J = 8.8 Hz, 2H),
7.29-7.26 (m, 1H), 7.15 (t, J=7.9 Hz, 1H), 7.04 (d, J = 8.7 Hz, 2H), 6.48 (t, J=73.9

25  Hz, 1H), 4.57-4.53 (m, 2H), 4.46—4.42 (m, 2H), 3.79 (s, 4H); ESI MS m/z 477
[C21H1oBrFaN4O, + HI'.

Step d) Preparation of of 8-[4-(difluoromethoxy)phenyl]-8-[3-(2-fluoropyridin-3-
yl)phenyl]-2,8-dihydrospiro[imidazo[1,5-a]pyrimidine-3,3'-oxetan]-6-amine
A mixture of 6 (0.10 g, 0.21 mmol), 2-fluoropyridine-3-boronic acid (0.035 g,

30 0.250 mmol), bis(triphenylphosphino)palladium(ll) chioride (0.0073 g, 0.11 mmol),
triphenylphosphine (0.0055 g, 0.021 mmol) and sodium carbonate (0.066 g, 0.63
mmol) in 3:1 DME/water was heated at reflux temperature for 2 h, cooled to room
temperature and diluted with ethyl acetate and water. The organic layer was
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2' . 8" -di hvdrospirofcvcl obutane-1. 3" -i m dazori, 5-alpyri
m di n1-6' -am ne /-BuOOH NH4OH, MeOH Using essentially

W@ besenses pr ocedur e descri bed in Exanpl e 44 anBCT/US2005/020736

10

15

20

enpl oying 1, 1- di (am nonet hyl cycl obut ane as starting
reactant, the title product was obtained as a white
solid, nmp 220-226 0C, 1H NWR (500 MHz, CD3CD) :
pb. 16-8.15 (m 1H), 8.01- 7.97 (m 1H), 7.54-7.51 (m

‘(zg%epra:téé_a%E %a%hgq_gzltﬁgmg% d%w?g b&gr:s%g%ﬁ%?%iﬂé@ and- 08

3. éncendsteimPutififjatios ofibis3eSidug hy flas) chreme®gradhy Isilica, 97:2.5:0.5

I%|] %?E&Eﬁ)%é‘%[@g’g@%%@?%%”ﬁgﬁatyﬁ H{gﬁon‘hﬁ% hk%xﬂgfgﬁégﬁg& 3 yellow

Tebangonasa @ %an d hisHearn maistﬁwthem lpunﬁiedmm pmmeme LC to afford

ﬁﬂ%ﬁﬁéﬁ%&}/g & $litCSpRO R @%ﬁ OREIR BB 2 CED) D8.17-

BAEHS @ B Hiv. G2HT <38 (at, 6 H)| VXPEKI7E§1 (IW\/Z]:BA'Q46 (t, Foh® Hz, 1H), 7.40-

WMEIRIN ) GRE VSIS R Biod Qe YR VR AR AL SR, an,

t eBrp@raBarm; 2p 39’@HB.69NIMO2HBES¢ MS Mz 49feiCathbFsNsQr + s
Cat.# 24,124-5 CHAPS. Research Organics, Cat. # 1304C
1X PBS: Mediatech (Cellgro), Cat# 21-031-CV; peptide
substrate AszEVNLDAEFRDpaE_@MEBEﬂZ Peptl de Nane:

usi ng t@e peptl de wei ght and legyand d| I ut ed
The conc8ntsration is by ab ATTE
2 Mlcnt 1

nm usi ngNa tincti on NH,Ci ent e '.
, stock is stor gd i BrSm quot s af—?uOOH
;715\3/90 Cl! b8 t@@ﬁ]memylAEtS 4 pm 18 172\t JoB, meon

H2N>_ /\F IN\ F
N
! =
N =y B(OH),
Br.
O O Pd(PPh;),Cl,, PPhy
. N32CO3

OCHE, 3:1 DME/H,0, reflux

Using essentially the same procedure described in Example 44 and employing 1,1-
di(aminomethylcyclobutane as starting reactant, the title product was obtained as a
white solid, mp 220-226 °C; 'H NMR (500 MHz, CD;0D) [18.16-8.15 (m, 1H), 8.01—
7.97 (m, 1H), 7.54-7.51 (m, 2H), 7.44 (t, J = 7.8 Hz, 1H), 7.40-7.37 (m, 4H), 7.08 (d, J
= 8.8 Hz, 2H), 6.80 (t, J = 74.1 Hz, 1H), 3.65-3.58 (m, 2H), 3.46-3.39 (m, 2H), 2.09-
2.01 (m, 2H), 1.92-1.87 (m, 4H); ESI MS m/z 492 [Co7H24F3sN50 + H]".
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Determ nation of Stock Enzyme Concentration : The
stock concentration of each enzyne by ABS at 280 nm

wagiongodesdf 64150 M 1cm 1 for hBACEI and MIBAQEIT/S2005/020736

5

15

20

25

30

62870 Micm 1 for hBACE2 in 6 M Guani di ni um

Hydrochl ori de (from Research Organics, Cat. #
5134G 2), pH 6. (The extinction coefficient €280 pm
for each enzyne was cal cul ated based on known am no

acid conp05|t|on and publlqgngﬁggugctlon coefficients
. resi dues

i Inhibition of

SthCEﬂ onwauBAos@tc:&ncp|<i|3)ﬂu:bsram;r Tek@@oﬂp{ohnd%x i nhi bitor
diTutions 1n buffer cefate, pH 4.5,

0. 0667% CHAPS) are prepared, 2. 4X enzyne dilution in

buf f er Ns@ﬁéboﬁﬂm%'ﬁg@m&ﬁnammé@ (oM@r@lﬁmrﬂé@@H 1.5 nM

are mM substrate dilutio

< PR AGE2)25 i SHosTie (RABGI. SV 4509 Saerm AGGPas: ial bufer

Suleshdifdres:50 MMNEPetfe WSV@‘)#:%@HQ&S V@d% PIBISaié?nperature room
(from DYNEX Technol 0 :

(I BPeTEbiTG: raa0aHt TSt MAlo e At s IRRE, Gat i 241 L HAPS:

an@egémh 8niBd Yt # 130 1 XPBeSs FRBRGch]aEl c%rtﬁm -031-CV;
| nit |§§ ed. uores%%rg/éj Readi ngs: Readi ngs_ a

0 hmPgRire %}mstrz LOAEERDPFe AYaSRACs BEPdS N@@efw\aw

I 0@BIchAMREsRbEEBCH thféﬁét@r(ﬂbiBE\m@AEm@ba)fdo%éntfé%n a 25 mM
substrat e, cl eaya Cal cul ation of %

RISk PO Gt Jiainyl %q'fsﬂde— @MM s arepayedl uging the peptide weight and

(v vwe dngtdilated t6 b8 @Wfigmef@in@emfbtbhﬁ}s MstePAREEbP Bbsorbance at 354

i nhi bitor, VO =substrate cl eava%e rate in the absence

of NMNsING @r@)[s)dmctlon coefficient € of 18172 M'cm™, The substrate stock is stored in
small aliquots at -80° C. [Substrate Stock] = ABS **"™ * 10°/ 18172 (in mM)

Determination of Stock Enzyme Concentration: The stock concentration of

each enzyme by ABS at 280 nm using O of 64150 M'em™ for hBACE1 and
MuBACE1, 62870 M"'em™ for hBACE2 in 6 M Guanidinium Hydrochloride (from
Research Organics, Cat. # 5134G-2), pH 6.

(The extinction coefficient 2™ for each enzyme was calculated based on known

amino acid composition and published extinction coefficients for Trp (5.69 M cm™)

and Tyr (1.28 M” cm™) residues (Anal. Biochem. 182, 319-326).
Dilution and mixing steps: total reaction volume: 100 ulL

1. 2Xinhibitor 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 is prepared,

4. 50 pL 2X Inhibitor and 25 pL 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.

-63-



| C50 Determnation: % Inhibition = [(B* 1C50 ) + (100

* 10")] / (1C50 + 10"), Fluorescent Kinetic Assay for
whevanoswset onbi nant BACE 2 This assay is used tPRCPUS00E@20736

kinetic and selectivity paraneters for the anal yses of

the tested conpounds. Materials and nethods: final

assay conditions: 10 nM human BACELlL (or 10 nM Muiri ne

BACELl, 1.5 nM human BACE2) 25 nM Substrate (WABC-6, MWV

1549. 6, from AnaSpec). Final. buffer i ]

o Acet EpRSeRE BE e piy il £¢ A5RRM S LTS 428 e taken
I ogvery a0et &driBOeminfe agpem tentpefratureetd idetermive- thé\deeartséape for

Al drlg_ t. # 24 24 5 CHAPS: Research Organics, Cat.

# LR5HeleSEPBee B Mt ech (Cellgro), Cat# 21-031-CV

Pept i deCSln:htatmuabE%Ablm&EMNL%AEﬁmpa 1edgpes/ vhept i de
Nape: B Det er mi nat on of strate

5 { AV OR ER R B R bR RrRenth SIS 31 6 e
soldutsubstrate clBW@e sat@metpaabsbnce |ohg1hlbiter)pept i de wei ght

32%@%‘%’3’9 go% 'gﬁf? a({g\dS‘aC&hﬁm ﬁdb: N)Q?]( &Rt :I’ﬁ@tl on

coeffl ci ent e of 18172 Ml1lcm 1. The substrate st ock

R sat e
rm nati on

10 of st octrhlerasymyens weed &mrbade kmetlc é“mtbselea:iwky parameters for the
ntralon of each nme is determ ned by ABS at

ConC% oy
e G Hbe 5560 SBIPREMS 1ont 1 for MBAGEI And
MIBACE Maﬁa?&VsQamzl rhethmds: final dsBaCEsNditions: 1014 huindin BAGE

&5%82'9\? M&' e[i-%ﬁ h%'?'la'gﬁ coe? ? P el en?bég%%'b‘?gfe’ MW
ea¢$u%12fwmAnaSpmi) Cihal theffetamditions S0mMMaATcetateapH®?.5, 0.05%
o] t bl i shed i ' .
15 SOBRABE! 80 A PURLLAIRE B3 ihL R RLEE) it e
( Anedtate: Aldrich, Cat.# 24,124-5 CHAPS: Research Organics, Cat. # 1304C 1X PBS:
Mediatech (Celigro), Cat# 21-031-CV Peptide Substrate AbzSEVNLDAEFRDpa:
AnaSpec, Peptide Name: WABC-6
Determination of stock substrate (AbzSEVNLDAEFRDpa) concentration:
20 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 Mcm™. The substrate stock is stored in smalll
aliquots at -80° C. [Substrate Stock] = ABS ®**™ * 10°/ 18172 (in mM)
Determination of stock enzvmé concentration: The stock concentration of
25 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 £*° "™ for
each enzyme is 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.
30 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,
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Bi ochem 182. 319-326).) Dilution and M xi ng Steps:

Total Reaction Voune.: 100 ml _ 1. 2X inhibitor
wa@ledoanowss i n buffer A(66.7 mM Na- Acetate, pH BCBDS2005/020736

0. 0667% CHAPS) are prepared,2. 4X enzyne dilution in

buffer A(66.7 mM Na- Acetate, pH 4.5, 0.0667% CHAPS)

are prepared, 3. 100 mM substrate dilution in 1X PBS,

50 nL 2X Inhibitor and 25 m _ 100 nM substrate are

added t apeasyriebilution irPSurier hieet WNQIA@@@WS 0.0667%

Technol ogi es, VMR #: 1131 1-046), then i mredi atel y 25

mL Q%%%g?ﬁeor?%arﬁ@ded to the inhibitor and substrate

m xgr anghd e sﬁbétﬁ&té?amﬁﬁﬁ% m@@sngé uaw uhmbkéraér@pbs L 100 M
Fl uor escence Rea gs. : Readings at

| e
420PURRTalPare Ak @\Pé\ci) i) & ge-wep P'aé‘%)(fWhDX{\'EP% hrologies, VWR

st eﬂfpal‘l@i 1L086 R et imnitRf RS RE QL UReerz B ad addeRRB thé nhibitor and
substrate cleavage rate (Vj). Analysis of calculation

of SHPFUHPIRIKSTGNC N IVeREGANCE FACIngs (70e M figled-\j /1 VO) Vj
= subst rlﬂ&@re%&ﬁ‘é@%%dfnﬁgeRdelﬁ&eatW ESRIGR, 2. 420 nm are taken

i nhi bitor, VO = substrate cleavage rate |In the absence

of &VAR 4f1-8es fpr BEKTN PLIoSRIEMARTadHE 206! o idetsirminsrihe lipgas stope for
|c§gbgtr5te%gga% ;aqez\)) / (1C50 + 10"), The data

obtal ned are s In Tabl e I_I bel ow. Unl ess ot herw se
10not ed, tANRlYsE i Rhibjtian:t Hdnkiitioe =ct910a] (e / At)

loula
10Q2e bMHtr*é'té bl@é‘vag@@ﬁeﬁn h’bej Sraferlc™ inkibitor,

Vo = substrate cleavage rate in the absence of inhibitor)

1Csy Determination:
% Inhibition = ((B * I1Cs,") + (100 * Ig")) / (ICso" + "),

15
The data obtained are shown in Table Il below. Unless otherwise noted, the
ICsp value represents the value obtained at 100% inhibition.
Table
20
ICso (uM)
Ex.
_No. BACE1. BACE2 .
5 0.23 25 (50% inhibition)
13 0.15 25 (25% inhibition)
14 0.14 25 (65% inhibition)
15 0.10 25 (44% inhibition)
16 0.11 25 (49% inhibition)
17 0.06 11.39
18 0.06 25 (62% inhibition)
19 0.08 3.22
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No. BACEl . BACE2 5 0.23 25 (50%i nhibition) 13 0.15
25 (25% i nhi bition) 14 0.14 25 (65% i nhi bition) 15
W@2M0/0@B5{ 44% i nhi bition) 16 0.1 1 25 (49% i nhPGI/UBING/020736
17 0.06 11.39 18 0.06 25 (62% i nhibition) 19 0.08
3.22Table Il. cont. No. BACEL . BACE2 20 0.04 0.54 2 1
0.09 6.57 22 0.12 25 (60% i nhi bition) 23 0.12 25 (42%
i nhi bition) 24 0.06 8.18 25 0.083 9.867 26 0.04 1.66
27 0.10 4.44 28 0.06 4.68 Bk f-3ft25 (35% i nhibition
30B 0.02 3.79 31A 0.03 10.-51—-'@‘-‘%L ( )

IC 50 (uM)
Ex.
No. _BACE1 . _BACE2
20 0.04 0.54
21 0.9 6.57
22 0.12 25 (60% inhibition)
23 0.12 25 (42% inhibition)
24 0.06 8.18
25 0.083 9.867
26 0.04 1.66
27 0.10 4.44
28 0.06 4.68
30A 0.37 25 (35% inhibition)
30B 0.02 379
31A 0.03 10.37
31B 0.79 25 (28% inhibition)
32A 0.029 0.272
32B  19% at5 uM 34% at 25 pM
33A 0.05 4.00
33B  43% at5 M 25% at 25 uM
34 0.979 25 % at 25 M
35 0.072 12.252
36 0.071 7.319
37 0.152 10.803
38 0.093 47% at 15.5 uM
39 0.194 10.532
40 0.160 4.374
41 0.018 1.234
42 0.15 52% at 25uM
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3 1B 0.79 25 (28% i nhibition) 32A 0.029 0.272 32B 19%
at 5 UM 34%at 25 mM 33A 0.05 4.00 33B 43%at 5 nM 25%
W@R00RBogshs 34 0. 979 25 % at 25 nM 35 0.072 12. 2BQI/B82005/020736
0.071 7.319 37 0.152 10.803 38 0.093 47%at 15.5 mM 39

0.194 10.532 40 0.160 4.374 4 1 0.018 1.234 42 0. 15
52% at 25mMTable H, cont. 1Cn (UM Ex. No. BACEL .
BACE2 43 0.74 53%at 25 nM 44 0.02 2.26 45A 0.01 0. 70
45B 49% at 2.5 uM 60% at 25,5MiAGofk 01 0. 55

IC5o (M)

Ex.

No. _BACE1. BACE2_
43 0.74 53% at 25 uM
44 0.02 2.26
45A 0.01 0.70
45B 49% at 2.5 uM 60% at 25 yM
46 0.01 0.55

47 0.01 1.15

Results and Discussion:
5 As can be seen from the data shown on Table Il hereinabove, the

compounds of the invention are potent and selective inhibitors of BACE1.
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47 0.01 1.15 Results and Di scussion : As can be seen
fromthe data shown on Table Il herei nabove, the

w@ompomsds of the invention are potent and sel PCT/US®05/020736

10

15

20

inhibitors of BACEL .What is clainmed is: 1. A compound
of formula I wherein Xis N, NOor CRi9; Yis N NOor
CRn; Zis NINO or CR20 with the proviso that no nore
than two of X1Y or Z may be Nor NO R and R2 are

i n tly H CN or an optionally substituted

qif '%gg‘r?%up, R3 and R4 are each independently H,

or an optionally substituted CC 4 al kyl group or R3
and R4 fmy baA doalpennd offethdalto forma 3- to
7-menbered ring optionally containing one or two

het eroat ons selected fromO N or S or may be taken
together with the atomto whi cid /'?23 attach g and an
adj acent carbon atomto form ad |l e Rand R6
are each mdependently H1 en, L@@

NR14R15 or a CrC ba k | k CZ{G&aJ kenyl ,

C2- Coal kynyl or C3- Cécycl al\k optionally
substituted or when attac adj ent carbrp atons

R5 and R6 may be taken toget
whi ch they are attached to fprm al opti

N

substituted 5- to 7-nmenberediyf ng opti @ J
contai ning one or two heteroa /ié

Rs R7 Rs

wherein X is N, NO or CR;g;
Y is N, NO or CRyy;

Z is N, NO or CRy, with the proviso that no more than two of X, Y or Z may be
N or NO;

R, and R; are each independently H, CN or an optionally substituted C-
C,alkyl group;

R; and R, are each independently H, or an optionally substituted C4-C,4 alkyl
group or R; and R, may be taken together to form a 3- to 7-membered
ring optionally containing one or two heteroatoms selected from O, N
or S or R; may be taken together with the atom to which it is attached
and an adjacent carbon atom to form a double bond;

Rs and Rg are each independently H, halogen, NO,, CN, OR+3, NRy4Ri5 or a
C1-Cgalkyl, C4-Cghaloalkyl, Co-Cgalkenyl, Cz-Cealkynyl or
Cs-Cscycloalkyl group each optionally substituted or when attached to
adjacent carbon atoms Rs and Rg 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;
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selected fromO Nor S;R7, R8, Rg, R o, Rii. R9 and
R20 are each independently H, hal ogen, NO2, CN, OR16 |,

woRbéRIBsDr a d-C bal kyl, (VCehal oal kyl, C2- CorCRER005/020736

C2- Cobal kynyl or C3-C8cycl oal kyl group each optionally

substituted; mis O or 1; nis O, 1, 2 or 3; is a

singl e bond or a double bond with the proviso that

when mis O then nust be a single bond; R12 , R 3 and

CRifl\geﬁ;IeEZ?ﬁah Rb, "%gﬂ%gdﬁ{%ténﬁ R ere @acﬁﬁno@@@h&éﬂtw H, halogen, NO,, CN
y

C3- C8cycl oal %16,8{&3’?%”@&L&a&hﬁ:r&pgﬁ"%b}’ll (2-Cealkenyl,

substi t ut ed; caug Py]rgl or B}-@ cy@%@k?@oﬁ?—eé&?o&%ally substituted;

mdependently H or ky ; Or a tautoner thereof,

a stereBii8§8fE t her eof or a pharmaceutically

’

5 accept aRligo spbtortzher eof . 2. The corrpound accordi ng to

claim1l V\,herel n Rl and R2 npound
accor di mg=t d élst”ﬁl?rb%}ﬁ*eor(ﬁd%#b!ﬁ bﬁﬁ‘dﬂv'ﬁﬁﬁe Qr%@@ﬁhwh@n mis 0

and n are 1. y@n-Ihe gRENMALIngeINEi Ng to any one of
cl ai ns 1 2 and 3, wherein fornula | has the structure

| a5. ThBrzcBrmRRdRi Ee el iRgerasdentl hona Gufealkyh Cr-Chaloalkyl,
formula | hag,thakst g‘l L@t@ga&yhglés-c;ﬁwosmw&%m group e each

according to claimb5 wherein are

10 conpound accORipAty substiudr@Bdwherein X is N. 8. The

15

20

CoNpPounk,,aRGORMI Ml RQ afd 8hdR iRdeWERHERtY M ot &,-E,alkyl; or
a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable salt

thereof.
2. The compound according to claim 1 wherein R; and R; are H.
3. The compound according to either one of claims 1 and 2 wherein m
and n are 1.
4. The compound according to any one of claims 1, 2 and 3, wherein

formula [ has the structure la

Ri< /R2 Rs

N R4
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9. The conpound according to claim1 selected fromthe
group consisting of:
W@2q08/0m6s5 m di n- 5-yl phenyl )-8-[4-(trifl uor omet PORYSWOEOR0736
yl]-2,3,4 18- tetrahydroi m dazo[1
, 5-a] pyri m di n- 6-am ne;
7-(3-pyrimdin-5-yl phenyl )-7-[4-(trifl uoronet hoxy) phen
yl']-7H1im dazo[ 1, 5-a] i m dazol - 5-am ne;
8- [ 4- 1 woro- a‘hé%oHpHQﬁ@Qé’ddr&ihé‘togcléfh?TP élﬂ1f<§n{ (Métfwe
| uor omet hoxy Fheny tetra roi m dazo
, 5-a] pyri r ni @i"Hcteredhi
8- [3-(5-fl uoropyrl di n- 3 yl ) phenyl ]-8-[4-(trifluoroneth
oxy) phenyl]-2, 3, 4, 8- tetrahydroi m dazo[1

, 5-a] pyrim din- 6 am ne; Ry R2 Rs
d t S- CS-chl oropyri di n-S-yl Jphenyl N d R4
Atrifluoronet honyphenyI JN. SN d- Q/——\N
t et rahydroi m dazo[ 1, 5;)] pyri m di n- \ne; (CHQ),,

(89) - 8[3(2f|uorom{/r|d| {74~ (trifluor

omet hoxy) phenyl R0273, 2, 8- ' dazo[ 1R

5a]pyr|md|n6am>ﬁ1§.,Y 7

(8R) 8[3(2f|uoropyr|d|n3yl)p enyl ] 8 (trlfluor

onmet hoxy) phenyl ] -2, 3, 4, 8-

t et rahydr oi m dazo[ 1 5 a] pyr i \

(8R)-8-(3-pyrimdin-5-yl phenm) 8-[4trifl oro

ppet hoxy) phenyl ] - 2, 3, 4, 8-

t et rahydr oi m dazo[ 1 5- a3pyri m di n- 6- @Bjr (dS

-d- CS- pyri m di n- S—yI phenyO-d- - rifl omet hoxy phenyl
5d- tetrahydroi m dazo[ 1, 5-a] pyri m di n-6-am ne;

8-[3- (45fluo L f ogeth

oxy) phenyl] gﬂ g¥éhgba?§?érlégﬁd?ﬁ$g§/ér#'rggs\LVF}?L'!eHh1 SHPROR

, 5-a] pyri m di n- 6- am ne;

3,132 orRua gl Ssoll) SREdins erBR RRPhon

-2,3,4,8-tetr Imda
10 8. The compound according to claim 7 wherein n is 1.
9. The compound according to claim 1 selected from the group

consisting of:
8-(3-pyrimidin-5-ylphenyl)-8-[4-(trifluoromethoxy)phenyl]-2,3,4,8-
15 tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
7-(3-pyrimidin-5-ylphenyl)-7-[4-(trifluoromethoxy)phenyl]-7H-imidazo[1,5-a]imidazol-
5-amine;
8-[4-fluoro-3-(4-fluoropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl]}-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
20  8-[3-(5-fluoropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl}-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
8-[3~(5-chloropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl]-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
(8S8)-8-[3~(2-fluoropyridin-3-yl)phenyl}-8-[4-(trifluoromethoxy)phenyl}-2,3,4,8-
25 tetrahydroimidazo[1,5-a]pyrimidin-6-amine;
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WO 2406008y dr oi m dazo[ 1, 5- a] pyri m di

5

a] pyri m di n- 6- am ne,
8- (4- nmet hoxyphenyl ) - 8- (3-pyri m di n-5-yl phenyl )-2, 3,4,8
n- 6- am ne; PCT/US2005/020736
8- (4-fluoro-3-pyrimdin-5-yl phenyl) - 8- (4- et hoxyphenyl
)-2,3,4,8- tetrahydroi mdazo[1l ,5-a]pyrimdin-6-am ne;
8-[4-fluoro-3-(2-fluoropyridin-3-yl)phenyl]-8-(4-netho
xyphenyl) -2, 3, 4, 8-
t et BRPSQB—:?% ﬂh&géﬁd}nn 5Pﬁ]}Iééﬂyl]lﬁ-ﬂl(ﬂ‘ﬂﬁor%m[éﬂ?oxty)pheln yi-2,3, 4,?
hoxy) phéﬁSWP']Y-dEO'@“d@ZBU Et'é]PV%[HW‘r%?mlf@azo[ 1
, 5-(BRRBI(BIPY Finkir551HhBRY] 4tﬂ th -2,
[( ?2 (fﬂor op @gﬁ ’},)]3[ (n;;cé;ome OX)QEPhetnryllf I %grsomat h
oxy) pherf?ﬁ’hyﬁ” qgmMagomQ;@ PHIW'Q ANz o 1
5+ Bﬂsrgf(B#Syr(?rhﬂwrﬁS-?lﬁhéﬁyl) -8-[4- (trlﬂuoromethoxy)iJhengl] -2,3,4,8-
uor o- S- uor opyr i di n- S-yQpheny

r| i 1 uor drEaEIgImisiaaely |o-alpgireidindraEnng: m dazo|

1 55* [@1 mfrubmpghalnfir ;‘ﬁﬁﬂh@ﬁ‘yu 844, (trlﬂuoromethoxy)pheny 2 34, 8
| uor o- uor o din-3-yl)p

I uor orrettﬁwm'i@ﬁ??‘}’ﬁé dpmmlgm g é'ﬂ*@hydr 0| m dazo[ 1
5'83[13R2fﬂu6}di|>'yﬂdlﬁ 3%rpﬂ€nyl]as YtﬂH{e@H&Qpﬁ ?ﬂ £0f 4 8ﬁetrahydr0|mldazo[1 5-

St er eol soner her €o har maceuf i cal

10accept akﬂ]@’r@"ﬁq"ﬂ 6rafBingof 10. A net hod for the

15

20

25

30

tr %amﬁeﬁqoxwheﬁﬁpsi(%y%ldeylp%ﬁw on 04, t&r&hyﬁ?&ﬁﬁa%n 5-

di sorder characteri zed by el évated b-anyl oi d "deposits
or b- amAIRYIFIdiBPa8INEH 3" patient which conprises

Pr @V(udiudEb-3-py FimRiH- 5L§frﬂhemlyb (@Lnté%}%@ ﬁéﬂyl)czaé lys-

effecti ve anmount of npound as cPal nmed in any one
of clai ﬁ%trai‘yfj@'@dﬂoﬁ %P%@'H'ﬁcﬁ avEsi ding to claim 10

WheLBifRiofAs--Fli 8By R 8-y b Sty RL (4l fethoxyphenyl)-2,3,4,8-

tetrahydroimidazo[1',5-a]pyrimidin-6-amine;

8-(4-fluoro-3-pyrimidin-5-ylphenyl)-8-[4-(trifluoromethoxy)phenyl]-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;

8-[3-(2-fluoropyridin-3-yl)phenyl}-8-[4-(trifluoromethoxy)phenyl}-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;

8-[4-fluoro-3-(5-fluoropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl}-2,3,4,8-
tetrahydroimidazo{1,5-a]pyrimidin-6-amine;

8-f4-fluoro-3-(2-fluoropyridin-3-yl)phenyl]-8-[4-(trifluoromethoxy)phenyl]-2,3,4,8-
tetrahydroimidazo[1,5-a]pyrimidin-6-amine;

a tautomer thereof;

a stereoisomer thereof; and

a pharmaceutically acceptable salt thereof

10. 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 as claimed in any one of claims 1 to 9.
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selected fromthe group consisting of Al zheiner's
di sease; mld cognitive inpairnent; Down's syndrone;
wheweditwss y cerebral henorrhage with anyl oi dosP&T/U820051€20736
Dutch type; cerebral anyloid angi opathy; and
degenerative denentia. 12. The nethod according to
claim 11l wherein said disease is Al zheiner's disease.
13 A pharnaceutical conposition which conprises a
phar Macqyt i cahb indisPRIBRIR £2HiCfo ARteRiLaR] diSEAded disorder is
amount of a conpound as clalned in any one of claims 1
t os@lected from he geeupscongistindhel AJehgimess diseasss Mild cogpigvminpairment;
of : . . . C o
or CERBE g o B lerf csRorhit PRl R adicidhefy o Quich
or typenesrelyel amylpidNogiorathyhandgdeganerative Hemgépendent | y
sH or an optionally substituted C1-C4 Il y | group; R3
and R4 are each independently H,_ or an optionally .
substit dBed Ememﬁtmfﬁwcogﬂ@ MRS wheteiRpajhgisenrse is Alzheimer's
t akgR dpgether to forma 3- to 7-membered ring
optronal | y containing-one or-two heteroatons sel ected
fromO Nor Sor R3 nay be taken together with the

atom t 01?,\'2 ic ;r%gﬂ%?%ﬁ'%%%gﬁ%géﬁ& @v%igﬁglrngfbgg%%g BhAPRceutically

atomto rm and

10 i ndegeptahimearjerandan effrstive AmpuUNtGRla EORPIUNARE FlRFBeIN agy one of

(G §, O C 6hal oal kyl, C2-C6al kenyl,
] .
Qgggﬁtyﬁlﬂyl or C3-C8cycl oal kyl group each optionally

substituted or when attached to adjacent carbon atons

RS and kg may R§cd2k6ht prshhsibn W bRofBBund of formula |

N Ry

15  wherein X is N, NO or CRyg;
Yis N, NO or CRy4;
Z is N, NO or CRy, with the proviso that no more than two of X, Y or Z may be
N or NO;
R; and R; are each independently H or an optionally substituted C4-C,alkyl
20 group;
R; and R, are each independently H, or an optionally substituted C,-C, alkyl
group or Rz and R, may be taken together to form a 3- to 7-membered
ring optionally containing one or two heteroatoms selected from O, N
or Sor R3 may be taken together with the atom to which it is attached
25 and an adjacent carbon atom to form a double bond;

-72-



atons to which they are attached to forman optionally
substituted 5- to 7-nenbered ring optionally
W@ omwbalwssfg one or two heteroatons sel ected frpoT/052085/020736
or S; R/, Rs. Rg, R Q Rl11 , R g and R20 are each
i ndependently H, hal ogen, N2, CN, OR16 , NR7Ri 8 or a
G -C 6al kyl, CrcCehal oal kyl, C2-C6al kenyl, C2-C6al kynyl
or C3-C8cycl oa! kyl group each opti onal |y substituted;
mis 0 E%nl:cl!d Lese%ch lﬂrdecf%neént efll N8 %P@C@ﬁm, NR%Rs or a

doubl e Vi SO en mi

must be a si ﬁg-lcealbﬁn@rCmalkm% Céaﬁﬁlieﬁmi(ir@eaﬂé)ﬁw or

i ndependent |
c2- Ogal kenyl , ¢, ?ﬁw&&aﬂ@ %rgi.ﬁ@ééﬁ/é%tg% ﬁ@ﬁﬁu@r&ghen attached to
group each opdjamrmcasbogm$ RugedRs a1a br- talzpn PB@HQRT withy the

s R 8 are eachid nAgRARIFREY ¥re|'ét%rchga-foggrrﬁ bn o%br?eﬁly substltuted 5-

process COITprI ses reacti ng a conpoun fornul a
(p) wherein tal-memnb@redringgpptipnallyraontaiing rne oRtwo lpeteroatoms

R6, R7, R angelgﬂéﬁ?roﬁlsodﬁ%i:@‘ bed for formula I

herei nabove ound of formula Ikl (H) wherein

Wis B(BH)R, ReRin ’Em,)%m@ﬂd Sa( @aRSh insigpandently 1, hR@gen NO,, CN,
R10, m and apg a 7%% [ REA-C Byl 1 g Cihdlodligfl s L6

in the presence M i dm LAt al opti onha
10 t he presenceCofCsalkyl O@Qrcacysloawegr@wp %Wﬁi’@ﬂﬁ'ﬂ/ %@SmUted

cl ai ”EdrrhEOaHM one of clainms 1 to 9 for the

nis0,1,2o0r3;
------- is a single bond or a double bond with the proviso that when mis 0
then ------- must be a single bond;

15 Ri2, Riz and R4 are each independently H or a C;-Cgalkyl, C4-Cghaloalkyl,
C.-Cealkenyl, Co-Cgalkynyl, Cs-Cgcycloalkyl or aryl group each
optionally substituted; and ‘

Ri4, Ris, Ry7 and Ryg are each independently H or C4-Cjalkyl;
which process comprises reacting a compound of formula Il

20
Ri~ R Rs
wherein Hal is Cl or Br and Ry, R;, R3, Ry, Rs, Rs, Ry, Rs and n are as described for
formula | hereinabove with a compound of formula i
25
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manuf acture of a nedi cament for the treatnent,
prevention or amelioration of a disease or disorder

wWGe b@waetess i zed by el evated b-anyl oi d deposits BET/US2005/020736
b-amyloid levels in a patient.

(1IT)

wherein W is B(OH)z, Sn(n'Bu)s or Sn(CHs); and X, Y, Z, Ry, R1g, m and —--e-- are as
described for formula | hereinabove in the presence of a palladium catalyst optionally

in the presence of a solvent.

5 :
15. Use of a compound as claimed in any one of claims 1 to 9 for the
manufacture of a medicament for the treatment, prevention or amelioration of a
disease or disorder characterized by elevated B-amyloid deposits or B-amyloid levels
in a patient.
10
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