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constitutes a significant public health problem.

The pathophysiologic processes that attend the onset of an asthmatic episode can be
broken down into essentially two phases, both marked by bronchoconstriction, that causes
wheezing, chest tightness, and dyspnea. The first, early phase asthmatic response is triggered
by allergens, irritants, or exercise. Allergens cross-link immunoglobulin E (IgE) molecules
bound to receptors on mast cells, causing them .to release a number of pre-formed

inflammatory mediators, including histamine. Additional triggers include the osmotic changes
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inflammation. For instance, leukotriene receptor antagonists (ICI-204, 219, accolate),

specifically inhibit leukotriene-mediated actions. The leukotrienes have been implicated in

the production of both airway inflammation and bronchoconstriction.
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It is one object of embodiments to provide imidazole compounds and methods

thereof to modulate IgE. It is another object to provide imidazole compositions and
methods to inhibit cell proliferation. It is yet another object of embodiments to inhibit
cytokines and leukocytes, including but not limited to IL-4, IL-5, eosinophils and
Iymphocytes.

One family of small molecules of several embodiments is defined by the following

genus (Genus 1):
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heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and
wherein R” is selected from the group consisting of C;-Cy alkyl, wherein said C;-Cy
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl, and
cyclic alkyl.
One family of small molecule IgE inhibitors of the preferred embodiments is

defined by the following genus (Genus 2):
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phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and
wherein R” is selected from the group consisting of C;-Cy alkyl, wherein said C;-Cq
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl, and
cyclicnalkyl.
One family of small molecule IgE inhibitors of the preferred embodiments is

defined by the following genus (Genus 3):
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sel ected fromthe roup consi sting of H,

S Sed llsh Gi- iy Pyl DRy ies St cycloatsah woly o aliphatic groups,

R ﬁﬁ?%ﬁ%ﬁf AR e fngl e ﬁgﬂsnxﬁd substituted

hatrecydicy Iwhengin ssad t haterbgalit edrelr caidy kybstitwede |hatemydxc contain 1-3

eroaryl. and saj.d substi.tut eteroaryl contain 1-3
heeeraRomaearti by inipetibaly Sl Aan @ngh onsising of
%g&{ @gygehgﬁagllﬂglrgroup consi sting of nitrogen, oxygen

sulfur; and whérein R' is selected fromthe group

c onS| whelﬁgl sfd @bst@gemﬂi g isslestpdfrenrthegiodp AnsEdng af Hyhalogen alkoxy,

E‘ﬁ’gﬁ%‘ §°@J§?W’ eb&géﬁ%‘y) Fﬁcy ﬁdﬁf(ﬁég,\gﬂo%lkz ra X@.}gyl OH, OCHs,
CaoH,\COORSTAR', (UN| €EYI0TH; gfOL, INR " 1OHE O ah@e:ONR R’

preferred errbodl ments is
wherein R’ is selected from the group consisting of H, alkyl, substituted alkyl, Cs-

Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic groups, phenyl, substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisﬁng of C;-Cs alkyl, wherein said C;-Co
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl; and
cyclic alkyl.

One family of small molecule IgE inhibitors of the preferred embodiments is

defined by the following genus (Genus 4):



defined by the follow ng genus (CGenus 4): 7 WO

2004/ 091610 PCT/ US2004/011010 ORL NNr~KNR2 ON
WO2(R3/0916¥0 R Genus 4; wherein R is selected fropeT/082004/011010

group consisting of H Cl1-C5 al kyl, benzyl, p-

fl uor obenzyl, and di al kyl am noal kyl, wherein said

Cl-C5 al kyl is selected fromthe group consisting of

a straight chain, branched or cyclic al Kyl ; wherein

R3, X, ang, Y ar%ji rom the group

consi sti ngt T SAal Peytet2al koxy,
al kyl, substifut T di ' kyl
hydr oxyal kyl ,o OH, lgz@w CN OCII—:!B NO2,

COX", CHO, and CORY; whe¥gin RL and/R2 are

i ndependent|y sel ected fromghe group consi sti n@}e%siﬂ’

al kyl, substituted al kyl, C3-C9 cycl oal kyl, ?

subst iwﬂl&teﬁ’iﬂ K:?»T @Slectgd:lf_ﬁﬂh I«tyda ,grcﬁqi y?%\iﬁtihg h@hHlpf(Z:‘lt('&C alkyl, benzyl, p-
roups, _pheny substjtuted pheny napht hyl ,

%&B@BPWL@@%% lagmoalke] evhsasin ol Cafa allphds iselgeted) from the group

: [Wole L1 ' clic and said
i LA R ol R A Ter oat oms, ..
wher eiwhesai R;hEf endat are independayiyneisotell yiraer| the teaipf copsisting of H,

et M abatitad B et ubiEia wlt MalloBnpai, hydroxyalky,

Jie Al e@MmsERt ERY orfr, oD dmeen.
SUBstTTltea Al kosy = Qo gij@bstit’ﬁ}g%’%ml% R

di al kytherdimBakkd R, ateyiidependértlylseleGiel] fO8HRe gr@@Okgnsisting of H, alkyl,

SRR e Sen BT Bl O oG S s rups
SBASIL,S bub’guedd phendd, kﬂdph%b%isﬁtuieﬁdn@hm,’ h&Sroc§elic, and substituted

cycl oal kyl, substituted C9 cycl oalkyl’, pol ycyclic _
aptepieaelicc Whaseips saighbsigocyckighand tsaide gubsgingesdy |heterocyclic contain 1-3

{i ht h r nd - :
BORRRRAL B! bl hadoRoRI ilepe DB SRy B0 o g consisin o
sitroges Wgpdn andedlftvet er oaryl contain 1-3 het er oat ons,
wherein said heteroatom is independently selecte

d
fr om FHETH B SOsHRPE pregelsstedh frpmdhearoup gusating A, balogen, alkoxy,
. - i Lo R
Szt AROGER Qo SEVESURRESIE gty on, ocr,

GOQH] GOORI GORCNNEFgQiTH:, NONR R TISHOOR tand GGINR R

hai | kyl . .b h | Kyl , d cycli | kyl . For,
cach SEHLE MG e he EregDdammding ot f, REvh i gigusd alod, O
T, QFBlolRyL, B@ostihﬁédi‘%‘\%@g USR], ﬁé!‘#@ycﬂ’i%%ggﬁéﬂct $r86bsf Bhenyl, substituted

clarity purposes. ere open val énces
phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said

heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein said C;-Cy
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl, and
cyclic alkyl.

For each chemical structure disclosed herein, the hydrogen atoms on the
heteroatoms may have been omitted for clarity purposes. Where open valences on
heteroatoms are indicated, it is assumed that these valences are filled by hydrogen atoms.

It is assumed that the imidazole compounds are present in either of the tautomeric

forms or mixture thereof,



heteroatons are indicated, it is assuned that these
val ences are filled by hydrogen atons. It is assuned
W bat/ootee0 | M dazol e conpounds are present in ePCTES2004/011010
the tautonmeric forns or mxture thereof. 8 WO
2004/ 091610 PCT/ US2004/ 011010 A nethod for treating a
di sease condition associated with excess | gE and/or
abnor rednethod fdr tpsatihg & disadse conditioreassedstedwithieRceads IgE®Y/ or abnormal

i s al di.scl osed. In one aspect, .th t hod
e%lhﬁmﬁ%@gﬁ%@ & CBRPERY Inag Magealds jalig isclesed. rineRe asect, the method

&J::rﬂm g?ee%% 3¢ aélﬁﬂh'é?ém%; atPé '.ma?fuhél anPigRld %&Eﬂ&oﬁn?um or anti-cell

har nmaceut | ormul ation“co
paﬂrfd:rainmae amnuntaab Iaephaunmeumw fomautatidne caharisingd ats tdasts e imidazole

smal | |l e famlies. a with a
\9%‘PP%HH r% etahavqr@ﬁﬂwdamll P@i?%@?#?rmq{eﬁe snal |
mol ec) gedogmcs W@lﬂirae§ﬁiaﬁgn CPRROMBEAIRY uQﬁm?eﬂ Gt %Qﬁ Gblecule TgE-

in conjunction wth at |east one additio
wikppedssing campowesl may bewﬂxmmgsrcai m)mmunctlcmsmﬂc atdeast om ddditional agent,

D b 8 o b Sl JEQHAH SE Aot Teaction. T one

aabbdihRAA theshall BroldcORBRILRAY mbP bE %ﬂé@wﬁﬂ 3 T@%&eéﬁe' é‘(ﬂktlonal active
conposition. Alternatively, the small nolecule

ingrgdignt &9 fonﬁawplmgn@@ua@nhcnmom@d A,ltematefebaﬂ@ smattemolecule inhibitor
P53 Ul P et 8 R TR s wit e

»adléagtbﬁ@aidlt&ﬁialamvéa@hedi ent may be a short-acting
02- adrenerq agoni st selected fromthe group
consi Jhbp g lemt pae bdditionaleactifiel ingrodicet way bs 4 dmyt-agingnfy-adrenergic

it IR G o PR RP oot Sg of dcbiditbte anghalbtibrol a long-acting pr-
ailfehdtbRt APue SSRLIRE LBdn fhe %&Hﬁ cSisiHg C&nﬁhﬁ&bﬂ‘)@ &l formoterol; an

| or at adi ne, azel asti ne and ketotifen;
pridssmo e csolested sfeomh rthé Igraupr Gonsistingn of Mdhcﬂlner@ebsmg:emd, ketotifen; a

W O TN R —

anvdiahe frelensh dstiibienor aldil@oﬂrﬁhéiﬁééﬂt& Megpaind may be
adm nistered in conjunction wth at |east one

addi t I aeathecmbedimegh ke imideole eermoved sysbe administergd in conjunction
Al lféb?fé)rfe addiftidn¥l £C@iklé ggen"ilm'['h@e Jcluges S%en%s mclB\d? annﬂmc%als antivirals,

anti-inflammatori es, anti cancer a
agihiotics; arﬂ:l-mﬂlemn’mﬂ:mqea,r and aicadderrageneh. t Antiednkst! Sdentddinclude, but are

agents (1o carmustine, streptozocin,

Al H%ﬁeé tﬂgﬁjﬁ% fing SFHA oSt agArmUiney Steriorasin, gpechlorethamine,

&fdl c

S R s o
ankmzbqﬁatlﬂmnamvmh)thlotﬂpla alatarbazing pnoeztrbgdlmj éexamethyl melamine,

MRS S8 e BRBRETER. ok HE ot sorenst

REN&BSGRS | gontdsiatial a<§3’taﬁr§bmé‘r ardp f |ﬂﬁ@§tra9§1€n?hosphate hydroxyurea
phosphat e, hydroxyurea fluorouracil, floxufidrne

Wwéoxﬁamgm n@hlog@dmxymnmne t lgengitaing e thiggehrgae, and 6-
PELGPRAABHEL B4 saltes {0 Binb duivHRiri eaispons (topotecan iinotecan
and camptothecin); topoisomerase II poisons (daunorubicin, doxorubicin, idarubicin,
mitoxantrone, teniposide, and etoposide); DNA binders (dactinomycin, and mithramycin);

and spindle poisons (vinblastine, vincristine, navelbine, paclitaxel, and docetaxel).
In another embodiment, the imidazole compounds of the preferred embodiments are

administered in conjunction with one or more other therapies. These therapies include, but
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and canpt ot heci n); topoi sonerase |l poisons
(daunor ubi ci n, doxorubicin, idarubicin, mtoxantrone,
wao ecvispossi@de, and et oposi de); DNA binders (dactP@DDymn4011010
and mthranycin); and spindle poisons (vinblastine,
vincristine, navel bine, paclitaxel, and docetaxel). In
anot her enbodi nent, the i m dazol e conpounds of the
preafod lindteddorpotiationn insmanetheraplyyigens therany dnd stogeryinThésercombination

ith.one o re.other. t herapi £s. These. therapi es o
Hecshiana e A migeradum gt el sraioRislyoFebvimumte radition may
Bt adnifistePsti taforipd it {HeNadhSWARDNA S5 2 BYidadSIB CcdrblShRBY, or may be
and surgery. These conbination therapi es may be
administered abahystime befarreuadiey adminsstrgtion of shidyzolé&oempounds.

exanpl,e, radi ati na b .ni stered.along.with the

i SRR GRou R Y Ao SR 08 i 2 5Pep gl ber day’of the smal
ableciieILE filddbitdry ddtpdundes Hﬁ@fe@db@y SimidfstePéd in divided doses daily.

adm ni stration of imdazole conpounds. A dose of about

0. 01 Agmeidod byiteatizne digease orifidnggociasedyith greessitgF @fabnormal cell

- . .ec E.i phi hi t.or,y conpound i s ‘
BRAirERY in SRR B o B o BB i 4P of pemiisteing to the
it dnothetapedid Agomnt difseph@ntieadichl eimakties | Rhfrising at least one
wi th excess |gE or abnormal cell proliferation in a

empend;sslegied Fom Geneskd- whi ch conprises the step of

adm ni i g r ' nt of .
oAb aBLAR b PR Lo c0hS SRENL] S BHRRS! medinct vy
ondgsiredyd webeodlled for oabisemal acell 4prolifteatioet hegth as cancer, involve
E@gvi.(%ed herein for treati,ng d%sea,se, and processes )
Justereplp a { A SAmPOFEEH PF Brei adagpleemmepavads displosed herein to
RI9bit E&T FbliRRatichl %eﬁﬁetﬁ&ﬁﬁﬁ{aﬂ%duﬁ\f% Wseful ?@Br@%&ﬁiﬁ%' P%eating tumor
to a manmal a conposition of the | é%zole conpou ds
throgtion edd nsegessiano I thiei prieferred | dmbprdahedter the i compolihds and methods

thod, i s particul agl seful for preventing.or
s il L BRSIARE$PBGH ESEPGRPOTIHve A estrogen receptor
pEfior (R’ eedRoeindeRt S, the conpounds and net hods
di scl osed are especially useful in treating estrogen

r ecepfBier pesiationse within st pesge rofr theepresent inentidnymayyhre more fully
Latio0s: W thin th f
?{%&%50& gfm:l?éf%ren% ?)gthe #g{/okﬁ}éé ?r%rgléé’(i %?S]L"'lgpt e scope o

-

res I nve 'Uhder st ood
Wth reference to the follow ng detail ed description.
Detai |l ed Description of the Preferred Enbodi ment The
preferred enmbod?§ididdeserptign o eged Bmbodigentcul e
i nhi bi I j . [ L Ten .
of a1 I12¢ B3 Sied Aot B0 Birod S sl I LERIR Nt e which are
peetfidag &l tosatriiéne of alidngybartdéor sisthay caffie disedshewhyreiFE & athogenic. The

act.i.vit rel ease, t abol i,sm _degradatj on, clearance
piors iy et BT E Setif 4 Teaserme abali.clggration, olearance and/or
pRARANMGStRE SE1gPS etheHafiRhRr WehBodnds Blshibb&thdd¥in YRR fdentified by their
ability to suppress I'gE levels in both ex vivo and in
obility tasupryrsss Igh develsrip bothds viioswlds edtoiassays. hEhemfigunésidisclosed in
ggggr%gegrgﬁtaég@oréfr&?rlgg %ﬁus ];)ulllse 7 i}lhtﬁe tt;e% ten nct)f 8ifseases associated with

abnormal cellular proliferation, including, but not limited to, tumorgenesis and other

d A

e d)
y

proliferative diseases such as cancers, inflammatory disorders and circulatory diseases.
Development and optimization of clinical treatment regimens can be monitored by those of
skill in the art by reference to the ex vivo and ir vivo assays described below. In addition,
several embodiments are directed to imidazole compounds that inhibit cytokines and

leukocytes, including but not limited to IL-4, IL-5, eosinophils and lymphocytes.
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abnormal cellular proliferation, including, but not
limted to, tunorgenesis and other proliferative
waele@easwsd such as cancers, inflammatory di sor deeBHUS2004/011010
circulatory di seases. Devel opnent and optim zation of
clinical treatnent regi nens can be nonitored by those
of skill .in the art by reference to the ex vivo and
in vivo assays described below. In addition, severa
dinents. are directed to i m dazol e conpounds t hat
i toki nes and | eukocytes, including but not
[imteg; mha &Ej, .
WO 203%#0 f%e%ﬁe %@5@4/ (ﬂﬁﬁ%bﬁ %IExﬁH% \%% Assg‘%/%se ecomdary antibody
seEpoRngs e giifte. Wilhéy basic \prm@ccdnwaSg éocymnéntadn gnchrmgnnnzed for a range of

neasu es. s ondar n r.es [ ro The,
BT i BT e b B o8 RO it logpigspriming, murmber of

E:éllkg&llﬁﬁed ﬁﬁh@ffbmaﬁﬁgenl étﬁlwﬁtaﬁsns aptdigem ds%&dfaﬂr g (and ofher Ig’s)
primng and tinme span fol |l ow ng)‘a prim ng
t

é@pp@edalwtm,efétai hovine seruma@iBSy deh@tsnﬂlrpﬁrmatr@tﬁrmﬂ IgE response in

S ARk L B - G BREEE afcsinity o

dpt EDESA h@Ey &S INQdarcelletty laﬁd Watz @it mp Qﬁzmn%g;oﬁss 471-489 (1991);
primed CD4+ T cells and hapten- speC|f|c cells, and

%&thﬁdhﬁfe@ﬁ)yf?ﬁ@@nﬁ)l SA assay for IgE (Marcell et ti
and Kgfg e Sotb1 b H?{Qrot%}/s rﬁrgéct%e 4&%@ e@]fg ?n%(}r%@{ﬁh throughput

|ncorporat ereln

latlalysez eBAfBB/cBﬂI 18icp W@ﬁﬁmm&d&%\ i of 1o DNPUKLH dis@Bed onto 4 mg
al% put = anal yses BALB/ cByj m ce were inmuni zed

rifesdsgteDAPARISH Saleset Werg cseises! andrhgmogeuinedsing: tissue grinder,
%‘s‘ﬁédftkw‘f@ed gr’ﬁ Lﬁ{ntélﬁe&jﬁyﬁmﬁl? g@%%é@fédﬁvgﬁgb%%sa “1&58 U/ml penicillin,

oanenlze tissue grin

rlﬂ@ Nibgtiih eﬂreptmn@?d&i\/laﬁd peo. Deﬂmtﬁﬂlemapﬁeﬂaaﬁ@lFBSglébﬁocéﬂ Rultures were
i n 0 pg/nm streptorrymn and 0. 0005%
b Rbebob milig B séal O mller iR gadgibisatseftewl plates) in the presence

Y KT TRy T —

dlsphes cell cidiresdontafiife M@igeh hnd fﬁ%ﬁﬁatmqgmﬁr ¢ dayRdh &h atmosphere
and 50 ng/m) were added to the spleen cell cultures

GBHQaNHQMQ antigen and incubated at 37'C for 8 days in
an at gy 0 r ey ants were
col | ect gg&agﬁjg %ﬂ afse%%uﬁetqgs%\%\%rg drsraggsaﬁr 2@ sowege measured by a
l‘[mdlﬁdahﬁlt obthe ef)echﬁxmss@persélmwe FOIYA assae ldesdribé® bizMapéelletti and Katz

a scribed b N% % ti and Katz supra). The
ﬁ%ﬁ N 04 ‘fg’c arilifaig igh ﬂgﬁugIWauE I plates were prepared
Ekl BSDNPLEL AT ‘?rp@g\@dﬁ)v%o%?ﬁ VHeI" RN gNVﬁh Yovine serum

over ni ght. I ng OVI ne's :
a]bb:unm BIBsA) pliquot af caq:hmultmb seEeriata Ivtas rdduted [(&H ria pBesphate buffered

&?{Sﬁﬁd@éﬁs \gl{}ﬁ?ﬁ% o;glgat 7 bﬁf L er%a&a@e(ﬁ ?ogﬂﬂgeEEL SA plates, and

HeliGfed b@&rﬁ%ht ‘?1‘1‘9'1 h&r@ﬁ}ﬁ%@tl%;{ VeSOl O Ie el?‘lvpéll@}_ﬁl]gh{tltﬁgd following

box at 4'C. 1gE | evels were quantitated
successive incubations with biotinylated-goat antimouse IgE (b-GAME), AP-streptavidin and

substrate.

Antigen-specific IgG1 was measured similarly, except that culture supernatants were
diluted 200-fold and biotinylated-goat antimouse IgG1 (b-GAMG1) was substituted for b-
GAME. IgG2a was measured in ELISA plates that were coated with DNP-KLH following a
1:20 dilution of culture supernatants and incubation with biotinylated-goat antimouse IgG2a
(b-GAMG2a). Quantitation of each isotype was determined by comparison to a standard
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successi ve incubations with biotinylated-goat
anti nouse I gE (b-GAMVE), AP-streptavidin and
wGaaiwsnymi@®. Antigen-specific 1gGL was nmeasur edPCT/US2004/011010

simlarly, except that culture supernatants were

di l uted 200-fol d and bi oti nyl at ed- goat anti nouse | gGl

(b- GAMGEL) was substituted for b- GAME. | gQ&xa was

wevs U T6el ldvel &l defhtapilay efalt hatbode mas ebait 20000 pgBNPmMltttre was less

foII a 1:20.dilution_of_ culture supernatants and
e PO eSS DU SR B A B e

(b GAM=2a). Quantitation of each isotype was

determ ned by conparison to a standard 11 WO

2004/ 091610 PCT/ US2004/ 011010 curve. The | evel of

detectability of all antibody was about 200-400 pg/m

and there was less than 0.001% cross-reactivity with

amynetdigsy 1 g i sotype in the ELISA for IgE. In Vivo

Assay Conpounds found to be active in the ex vivo

as say Coatpoveds farndsofbaattingrin thesward ofassay t(steive) werstfindier yested for their

. SUp ress n responses in vivo. M.ce recejvin
e PRSP BT SRR B A VoS e iR 16 gt Riliation prior to
@rﬁﬁﬁm&ﬁtlcﬁ%\hitb klceficR BxIEPHANGLEhhhAed TES REPSRseltd challenge with antigen 7
chall enge with antigen 7 days later. Adm nistration

dayst latert eAdminisigeBomas theriast p@nmuyld@ ingediatelyprionta and after antigen

i L t f t hat
g%gﬁgﬁb ézlg%.?deré% ﬁﬁéb?lllr\g espo t& h\%ﬁ)%% et1{1/ee g:rsponse The levels of
antigeg 8 pecHXelEf 196G 1! g, IgGRAIn sefieh {avgﬁbampareaer um wer e

conpared.. Fenmal e BALB/ cBy] mce were irradiated w
250 r Agwalp BsLB/sByF mige W?{P tradiateshwih 250 gadsdhheyys aﬁ@ﬁmtlatwn of the

%&?}Lﬁ%}x’c-&g@l %aﬂuﬁt fg{er th@ﬁ?w \98’_?%.[‘1} 1 sevg #Gfl 2 pgoof KLH in 4 mg

ahms €bwid tovevemysnseduticte dgysldﬂdﬁfgt injeoiionsaveee initidiecdd @esQater on either a
s |ater Pelther a .once or twce daily basis.
%&1 ¢ datlypbassy; ’gﬂ)(ﬂ,:a(l)lﬁsl RiBiceions aélg\pg@egavwsyere administered as

s a I Wﬂﬁ@h}g@gecﬁ noI 512%3%1( %@‘& e{nﬁpim‘?tf{) F?‘? orgétﬂylcellulose Each

Eeatment greap map torgpaed ofds miep setle Qécoﬁd daybf &g @imiti@ration, 2 pg
2 pg of DNP-KLH

\ﬂgcond day of drug. administration,
@%ﬁlﬁ Sragr whpipisisred hp4img me (AR fatliately yollowing the moming

AR ORS00 Bt M e

Ant i g@mnggeq)emﬁc [[gaz T4GG andn @G@%ﬁh@ﬁésb@&k@&nmd by ELISA.

asur by ELI SA. . Per.i or bl eeds were
TR s et bET gon 600 o fe 10 TGl pesFwltnware diluted 5-
‘fﬁﬂ% gHiind! £ centrified ageﬂnsﬁlnhﬂ&ig c%ﬁgenﬁ%ﬂ(t)ﬂ's' fg:g&fjb@&ﬁkfgm determined
i body concentrations of each bleed were determ ne
lby EELIS)SAofdbulf dilutiogs (it tripheate)i and tooinphied b &) stawidrd curve anti-DNP IgE

[T el Pttt @Yo 1 200k by Dmatcin i PgdeBo 1:12500),

lgGl (1:1600 to 1:12800). Active Conpounds of
Pr eferred Enbodl ment s The foll OWI ng series of
Ash e ef¢reed Epbpdimenibheadi ngs Genus 1-4 were

The following series of compounds, identified under subheadings Genus 1-4 were
found to be potent inhibitors of IgE in both ex-vivo and in vivo models. These compounds
also exhibit anti-proliferative effects, and, as such, may be used as agents to treat

hyperproliferation disorders, including cancer.
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found to be potent inhibitors of IgE in both ex-vivo

and in vivo nodels. These conpounds al so exhibit
wapdosoprond | ferati ve effects, and, as such, nmayPGBUSZE4011010

as agents to treat hyperproliferation disorders,

i ncluding cancer. 12 WO 2004/ 091610 PCT/ US2004/ 011010

As used herein, alkyl refers to a straight chain,

br anc Hesdised hersiy lalkyl gefens fo @fstremhbdmm dirmrhed i avadyikid g@up of carbon

At g i B0 o g e BREGERY. tomanyh n-buty, isobuty,

asrtlbblye nlhds§l, aAS tHedBQ. herei n, aryI refers to an.
aromatic car bocycl ic group. Exarrpl es of aryl groups

i ncl uds, usgdthesein, aryt réfersi toean ar@maph eqa;hocyciaqogtdupl Exwinples of aryl

% ylg-ga iuqe%?tﬁgg?ﬂ%ﬂﬁ?d % @}]%Yg ghﬂéﬂ arb%ﬁegy]ggrt i ons
ar e | Msaged heans 1R tdrers b Qﬂla@ylsalklﬁsé&hﬂ’m %ﬁ:h the aryl and alkyl
anmpl es | ncl ude, ut are not imted

QQHW@ﬁ @ffhgn accgt%ﬂ%mthyhe PYSEIYS rd@muptlopheﬁmamples mclude but are not

gﬂﬁ féﬂsfbém no kyP ﬁb?lgﬁlg] hQﬁ/ t%@ﬁ]e%%g@ g‘grrll%ﬂt}’laé’r]i’g’ﬂipentyl’ and

Mpthmlnadt]kyyu group. Exanpl es i'nclude, but are not
[imt Nl\l—dlrrethylamnorre

d t th
di met %ﬂ us herston allylaigoafisylpf %X%}sﬂé@w granps etieched to an alkyl

k I
A e S

dirbethylanniredthy AN, Nshnheﬂﬂtamnmcprbﬁj/lp geh thedflex S’I‘E@tef‘rhuﬂzﬂlaylammoalkyl

b h | k f
B0 Shtaded ot afisre 98 DrideRa SRR mOvRLY 9 periont asr sy
at t ac hedistd1H8h hal FRREGEE M ﬁhér\seclﬂbﬂsoﬁ%knog 69{6‘818

i nclude, but are not |limted met hoxy, ~ et hoxy,
propy IAéwed h@fﬂnr @b@mfer%@amﬁikxll gUOYR, a8 Kidﬁmduiealiowk,dlavﬂfg an oxygen

Hﬁfc%e@ %lﬁe?% ot d %ngﬁ ¥1§| é( %(]%8§ﬁf %hlzp 9 Flkyl ! ougt 11m1ted to, methoxy,

IS SuU

Etharp| reepydbxyh yert-buiyay, l@)dbmhmgldxgieandhﬁé ligge not Iinmited
to, hydro nmet hyl, 2- hydroxyeth Kdroxypropyl
hydr oXy %ﬁlﬁ‘ﬁ@w hydggryalkiferefersde. aﬂ%& gmu@ #ds sibstituted with at least one

e S B G T —
sl hadhel 3d»dk@w&myl hydsebiantyl, aviahepat y!

| |, | oh d | tyl. As ed
oy e A5 sty Srdpdiph el g o ogf@%{@r of eBoK group. Examples of
§9k9§51k§1U%1%Q b€ YRR ‘BM{ akt/ Rb'tphl'nﬂe %Ilc;ﬂ}g%yl cycobutyl, cyclopentyl,

substitufionh Is at |east one cyc oal
Ptéql@hqxﬁihQWﬂth]ﬁyltmﬁlwmtyﬂ ution of one cycl oal kyl

to t t h t ed
ot one s i Fes®h RejuSRln aliohebebtvmuieli © (S sloaliot group in
hid 5O Eﬁﬂéﬁtu’ﬁ@ﬁ]ii)at 1636t dlel cHEIBENLY 20D, (Tﬂpre&ﬁﬁg@nfb of the substitution of

at ons Pol ycyclic aliphatic groups of fuse
PYPEY Yégr@gé@l the ether qan be isakabdidegs (Imutcomnmma:tbms), spiro rings (one

common atom), fused rings (one common bond), or bridged rings (two common atoms).

Polycyclic aliphatic groups of fused rings type and bridged rings type include, but are not
limited to, biéyclo[l.l.O]butan—l-yl, bicyclo[1.1.0]butan-2-yl, bicyclo[2.1.0]pentan-1-yl,
bicyclo[2.1.0]pentan-2-yl, bicyclo[2.1.0]pentan-5-yl, adamantan-1-y1, adamantan-2-yl, and
norbornyl.

As used herein, heterocyclic refers to a cyclic group having, as ring members, atoms of

at least two different elements. Preferably, one of the elements is carbon. A heterocyclic
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limted to, bicyclo[l.1. 0]butan-I-yl,
bi cycl o[ 1. 1. 0] butan-2-yl, bicyclo[2.1.0]peritan-1-yl,
whereyodwi®. 1. 0] pent an-2-yl, bicycl o[ 2. 1. 0] pent BCF/B5S2004/011010

adamant an-1 -yl , adamantan-2-yl, and norbornyl. As

used herein, heterocyclic refers to a cyclic group

havi ng, as ring nenbers, atons of at |east two

giolup @i efiig @hdematate®rakatuaddyor loseoafontdie; whlessadifised Stherwise, it

carbon. A heterocyclic .13 WO 2004/ 091610 ) )

preforaldy Roniatns1 eRE0OTGIGR, 1B PaficHEr dad $fe3shgtereatons, in the heterocyclic
3 " N e "

g@%gsrgfe%bw P?fn %?g?%@g{)oﬁgﬁ%%%of}# PSR §efrhd %gigroclyﬁhc group can, for

TW Se, tai hs one or nore,
peanhple,Bea hetero@roatatid grdvgt @rrivat (haterdanyl), vechh ed, doroeualpls a mono-, bi-
ring, preferably fromthe, gro consisting of N, 0 and
o DY THLEPBe Pysteng arbwguf%aﬂ{f&r%ff Ting, CAAYIRS O oRmore heteroatoms.
g . ; .
7B R HRcy Bl AR Ay T IR it changl) Hitin
syst erhsiusedidreih, aterbasistefets toi angychio gtoap risat anecless aftheterocyclyl group
etergatons. The terns heterogyclic, and heterocyclyl
e o BeroR B RAERAEI ) BRI Siegh OB s A Heteroarenes
hel lﬁ‘&&@é})ﬁ?ic [cBhBbEnds FoRn AN Cldred TRINP atddds by Sreﬁ‘la%hfbﬁ@ ofbne or more

het erocyclyl group derived from heteroarenes by
msthiing| (—6F) andigd vgkene d+CHFCHongaowps riynrivateptnor divalent heteroatoms,

EPRORRYT Pohen AcTel RS P e ERIREPROR ol SO ppem characteristic of
BBkt REstémEand ARGMBEr ofl quY bEPland nlekdctebhs coifeSptd@ingtto the Hiickel rule

trivalent or dival ent heteroatons, respectively, in

icR)-a vy uged tereiai b teoash eetaparyln Uiyl - betetopiepn hetarene, and
r .St matic systens and a

?%é oé‘fﬁn%a?f@g%?ﬁ%{xéegP%%rgﬁ%qgg%ggt rons corresponding to

t he MAskedted ubeve, (4 heét2joarcdsatics gebupedapi be, fohexh@pl® a mono-, bi- or
het ergaryl, hetaryl, het ro%r ene, . het arene, and

Iﬁ@ltYéYalé’raéﬁ%lﬁ“‘c Sysifin b%_wg%@oati FASE | AHIENRREAANS OnerQr Mgteelpteroatoms. A

. . o . .

b firorfo i O (WHRkin bnOObEAR B (i rof BRITME I N, O and S,
ferastaniple ipygdglo myaioh_sé, tnenybror nford; Hetlermatey ras hetéroaromatic ring can

het er oar o ic ring can contain one,heteraatom from., ..
ERUSTDUB awretly B NI, Ry inyly DYEALe PYhzinyl, triazinyl,
PiAZIIN] thid¥a-oB/1 Ydxaz1§i, BoXhzoWl, Hiadlyl, fHidbhayImkitrialyl.
heteroaromatic ring can contain 2 or 3 heteroatons,

for exXenspdheini msudstitpied gogun id deiived fropyhemsepstituted parent structure

1 i azinyl hi | vl hi agi |yl Lyl
L st o B B Srctahile BEURY O oy, BYFF Riepms tyganother atom or
.herein, a substituted group is derived fromthe

unsubstituted parent structure_ in which there has o
been &PmpovndhgkCenerdhdt e g¥it dn HptReRIimioans i vitgse of the imidazole

t . r - :
0L A AL o Bt SFABRIN o RS Bl 8 Pper o v
rtAlhgsuch h ésobheiy dinolydingatdigsteresmérautindre ehaheiofuetsn @@ ecovered by the

nitrogen atomto the gther of that ring. Al such .
ieﬁr&?ﬁgg%enit%c%u’éi %amafr’daﬁxaé thso Haidazolp gompanrdsowemeesgak in either of the
¢ANELES RYmb B mixture thereof,

Compounds of Genus 1
One family of small molecule IgE inhibitors is defined by the following genus
(Genus 1):

14



enbodi nents. It is assuned that the im dazole
conpounds are present in either of the tautoneric
WO eoa®9eI0 m xt ure t hereof. Conpounds of Genus BCTXI82004/011010
famly of small nolecule IgE inhibitors is defined by
the followi ng genus (Genus 1): 14 WO 2004/091610
PCT/ US2004/ 011010 HR, YN~N/NYR2 O NR3 1 YR
Genus 1; ereiMtR is sel ectl\?d fromthe Hroup
consi sti n§M al lk;fl | uoRabenzyl ,
and di al kyl a kyI - kyl is
sel ected fro the g;l le f/a styaight

chai n, branched or cligal yI; whefei n . X, and Y
are independently sélect ed3 fﬁ om t heeﬁroup consi sting
of H, hal ogen, al koxy, substituted al koxy, al ky®|s

SUbSt Wﬁeﬂg 1@'14‘%%31&01:@& hdey | A& ;ﬂ&%ogbfﬁmstﬂﬁ%déf)%lk@ glkyl benzyl, p-
@@xobemmb r@drﬁlﬂkﬂamlqaﬂ(ybr\@h@rﬂde%@@@&&l eﬂzlqéek scleeted from the group

from r,ou nsi,sti I substi t ut ed
C?%Slﬁtﬁlgégg @ﬁ’g tf{ %g%%?ﬁl?m C3- 9 cycl oal kyl,

pol yCWHeteﬁl &, Hhahd & Gfeohhﬂépendéiﬁl@néélecteﬂul@&ﬂ thélle@hp consisting of H,
ghenyl napht hyI substituted naphthyl, heterocyclic,

Hlasay BH@KYWB@M%@]@@G yhl, @ubmﬁésecbalhyls diatkylaminoalkyl, hydroxyalkyl,
0R1 VALY Edduatd, EfL DRG] dBGR- R8T aakcoRs contain

er oa er e| et’er oao

I ndepevhdeint Ry aﬁdERQ ateciidégendRritiyectrd Fron Bl Gbi goristing of H, alkyl,
mtrggqg QX &gen and sul fur; wherein said substituents

Slgsti dCrfo Ve ﬁ?ékvg}r SHpstitaisd Gy explastioty b @geahphauc groups,

-

GoeRcydioR thﬁbin SHS, hmﬁeychb\l(ﬁnd NHdR'subsitil'd(E@?' hetdetyclic contain 1-3

gcag\ilgagnf Sn %‘Feﬁg%uﬁq}éts at%g'lll}ggl% trlnyé pa%te% ggm the)group consisting of

eltfdeeldsybon SURetHt ut ed C3-C9 cycl oal kyl, polycyclic
allphatlc groups, phenyl, substituted phenyl

n ap ht pereinssaid substiients mpbﬂ@ﬁyﬂl fromehe groap }bbnmhmg of H, halogen alkoxy,

RGP B SRS iR s ShEl cRloRliSn, om. ocm,
QO] COSRI ¢IR] ENPEFQCH;SNOS, Q‘@HQ’QI‘IO'NHUOR 'SRl EORIR
fromt he group consi sting of nitrogen, Y{gen and

sul f umhergiyR " 1s selected from the group consisting of H, alkyl, substituted alkyl, Cs-
Cs cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic groups, phenyl, substituted

phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and
wherein R” is selected from the group consisting of C,-Cy alkyl, wherein said C;-Co
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl, and
cyclic alkyl.
Compounds of Genus 1 may be synthesized by any conventional reactions known in

the art. Examples of syntheses include the following reactions, designated Synthetic
Schemes 1-8.

General Synthetic Scheme 1
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wherein R' is selected fromthe group consisting of
Cl-C al kyl, wherein said C1-C9 alkyl is selected
wo e@aioptse0 gr oup consi sting of straight chain aP&yS2004/011010
branched al kyl, and cyclic al kyl. Conpounds of Genus
1 may be synthesized by any conventional reactions
known in the art. Exanples of syntheses include the
foll owi ng reactions, designated Synthetic Schemes

1-18C eral Synthetlc Schene 1 15 WD 2004/ ) §1q£“§
PCT/ {S286+69 1101 6mingjen jf nitdle 0 1) AN naty, nNtrl gﬁNNo
~~J 2 0¢N H Nﬁ?—*rTTﬁtW*-TI—Br#ﬂr 2) " 02N Y 2

Reductlon R N N p~ B.HN O H2N ~~ H)Y N X 15
R R cocil Pyr or, Cbupllng Reagent
Synthetlc Schene LHNDS THF, OC-RT, 19h; N NO2

50% sat. aa. NaHCOg Kxcq | Hz NO2 2)
2- brono- 4' - ni troacet oplfenone, 21 CHCl 3, RT, 52hRedyctioy
02N 22 Raney N, H2, MeOH, THE RT, 1.5h, 66.70% N a-//
NNHI \ / NH2 NO Cyclohexanecarboxylic acid N H
Chl ori de, ﬁyr, RT, 18h, 27%H

R | §__<j_§
\\| 32
OA\ A N l_\NH HZN
HN‘K/\/ H Y

15 R R-COCI, Pyr or
RCOOH, Coupling Reagent

Iz /z
L

Synthetic Scheme 2

NC 1) LHMDS, THF, 0°C-RT, 19h;
\©\ 50% sat. ag. NaHCO,, KoCO4
NO

2 2) 2-bromo-4'-nitroacetophenone,
21 CHCI3, RT, 52h, 17%

= /Z

Raney Ni, H,, MeOH, THF
RT, 1.5h, 66.7%

H
o Gyclohexanecarboxylic acid
<Chloride, Pyr, RT, 18h, 27%

Hy

Iz =2
=

Iz /Z
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0 N 24 H2ZN 23 H 16 WD 2004/ 091610 PCT/ US2004/ 011010

Synthetic Schenme 3 0 Br \ N NaOCH3, CH3OH, it, 55h;
wOoBlo4mp638 \ NO2 H2N | \ THF, H O NaHCO3 NHAGT/ULHE4/011010

48h, 27%/ 3 21 32 N2 Reflux, 2h, 68% N N _ N NO2

Raney Ni, H2 N& NH2 >-& )p H H MeOH, THF, it 3h,

100% 1 \ 35 02N 34 HZN N NH RCOG Pyr, 18h HO O/l

~ N 36 H 17 WO 2004/091610 PCT/ US2004/ 011010

Synthetic Scheme 4 0 HCI NH2 j JJBr + NO2 NaHCCB,

THE-H20 HN 02N refiux, SypthelicSchemeds -- --

_________ -——- o

Br\/U\O\
NH
N NaOCH;, CH5OH, rt, 55h; HC 33 NO,
NH,Cl, 45°C, 48h 27°/' FN THF, H,0, NaHCO;
N02 4Ny 3 , o o

2 32 2 Reflux, 2h, 68%

N N
l ;\?_@NO"- Raney Ni, H | \>_@NH2
H > N
MeOH, THF, rt 3h, 100% H
3 35

|
RCOC, Pyr, 18h K:H:
-
Y

H

-
-

IZE /EZ
=z
I

36
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33 42 NO2 NH2 / N / N Raney-Ni, MeOH THF 02N H2ZN H
H2(g),rt,16h,92.5% H 43 44 H 2-PyCOCI.HCI O N pyr,
woR@4/091610t, 17.4 %0 H- N H 45 18 WO 2004/ PO1/63104/011010

PCT/ US2004/ 011010 Synthetic Schene 5 0 HCI NH2 O2N Br
NO2 NaHCO3, THF-H20 + HN reflux, 3 h, 94.4 % 51 42

02N N2 Raney-Ni, MeOH THF H2N NH2 N\ H2 (g), rt, 16

h, 92.5 %N N H H 53 58ynthstitSchenké4 2- PyCOCl . HCI N

N O pyr,ort, 17.4 % O N

Her NHz
/@)J\/Br + HN%\©/ N02 NaHCO3, THF"HZO
0,N reflux, 3 h, 94.4 %

33 42
NO, NH,
f f;l Raney-Ni, MeOH-THF 7 Ql
OZNO——( HoN
” H, (g), rt, 16 h, 92.5 % ﬁ
43 44

N/\

H
O N
2-PyCOCI.HCI
y Qe

pyr, rt, 17.4 % —N ,N‘Q—(

H N

H

45
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H 55 19 WD 2004/091610 PCT/US2004/ 011010 Synthetic
Scheme 6 0 HCI 2 NaHCO3, THE-H20O HN O2N Br N refl ux,
WB2004/098160 % NO2 51 32 02N H2N N Raney- Ni , REIDHSZBF011010
/ ~~ N N®2 HH2 (9), rt, 16 h, 98.3 1 H NH2 63 64
INH2-PyCOCl.HCl N O pyr, rt, 52.9 % H 65 20 WO
2004/ 091610 PCT/ US2004/ 011010 General Synthetic
Scheme 7 0 NH Br 0 NC Symhgtic Schemié & HCl 73 X H N2
~\ HZN 1 r J NO2 THF, H2O NaHCO3 71 72 Y N NOZ NNO 2

0\ N~IJ 5MHC (aq), reflux, N5Y ~NXHY 1h HN
7TH 74 H X

Her NH2

O
OZN\©/U\/ Br + HN)\©/ N02 NaHCO:;’ THF-Hzo
reflux, 3h, 94.4 %
51 42

ON - NO, Raney-Ni, MeOH-THF HaN N NH,
\ /A
@J »—@ Ha (9), rt, 16 h, 92.5 % O—(;)—Q
N N

53 54
— 4
\ /N N \
H H —
2-PyCOCI.HCI N N
0] 7 N o)
pyr, rt, 17.4 % \
N
H
55
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N NO2 ~R1- COClI, Pyr, 18h RL N H Reduction ON Y H 76

NH C N/NHZ 1T NJ ~O R Nl) R2-0001, Pyr, 18h RL H
wo2R2o00eN X HY o ON I\X H 77 9% H 78 21 WO PCT/US2004/011010

2004/ 091610 PCT/ US2004/ 011010 Synthetic Schene 8 0

Br O NC NaOCH3, CH3OH, rt, 55h; HClI NH 83 aN H2N \

THF, HO, NaHCO H NO2 NH4Cl, 45C, 48h, 62%, 2 3 21

42 N2 Reflux, 2h N N &ynihsioSetdnme®@ (aq), reflux, N

~N02 )MM H 1 h; NaHCO3 or ag. NH3 H 84 85 H H H2N

N 0- N02 COCl, Pyr, 18h H)O- 019 Raney Ni, H2,

MeOH, N THF, 3.5h H86 _ N .

0 NH, .
ON Br Hel NaHCO,, THF-H,0
o+ HN
reflux, 3 h, 99.4 %
: N02
51 32
O,N H,N
/ N Raney-Ni, MeOH-THF o/ N
N ‘ H, (9), t, 16 h, 98.3 % N
H H
63 64
N
N\ / H
2-PyCOCLHCI 4 N N O>_©
/
pyr, 1t, 52.9 % ‘ @{)_@'N
N H
65
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CN/ NH I NNH HCOC, Pyr, 18h 91 / HO OH 9%H
87 88 N Accordingly, a preferred nethod of preparing a
w@ooopousd or salt thereof having the fornul a:PET/URDON011010

N/NRRYN OO NXR3I YRGenus 1; wherein Ris
sel ected fromthe group consisting of H Cl1-C5 al kyl,

benzyl, p- fluorobenzyl, and di al kyl am noal kyl ,
wherein said Cl-C5 al kydnetad Ssethetid Schefredin t he  gr oup
consi sting of a straight chain, branched or cyclic
al kyl ; 22 WD 2004/ 091610 PCT/ US2004/ 011010 wherejyn

R3, X, and Y are independently selected fromthe d¢rou
consi sting of H, hal ogen, al koxy, substituted Béﬁ%?(% Q
al kyk ubst it %ﬁg'gf%fﬁ* o dirgiYt anmi noal kyI 73 X/\N)\\
hydro iy at b 3,

and COR'; wherein 2Rl q)ﬂ?z are TMZO NaHCO;
[ ndepery.jent ly sel ect ed fromthe gypup consi sting of

H, al kyl, subst ituted al kyl, C3-C9 cycl oal kyl,
substituted -9 cycl oal kyI pol ycyclic aliphatic

-
o

ar oups phe t ute napht hyl , N —xNO,
subst het%‘fl%lt‘]\?ﬁ‘cqi/feﬂ ' apd subst t P \l_/)
het er cI vvher{el n sai d thet erocycl i c apgh--sai d H Y

subs r%a h'é’t erocyclic contain 1-3 het er oate ,
wher e| said heteroatomis independently selected
fromthe group consisting of nit rogen, oxygen and

sul fur; wherein said substituents arfg'sel/ec N from

t he group rGomicsbirngn of H, haﬂ al k

substituted al koxy. alkyl, Stli t gt el al kyl Reduction
di al kyl am noal kyl, hydr oxyaPker ”\Q-I OCH3, CCIH
COOR ~OOR, ON, CF3, OCF3, NC2, MNR R7s

NH2 l
R,—COCI, Pyr, 18h A
(\/H: o y A\ |
//\ » O /\

AL
9%

)%o

IZ
‘IZ
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NHCOR and CONR R ; wherein R is selected fromthe

group consisting of H, alkyl, substituted alkyl,
w99yl oal kyl , substituted C3-C9 cycl oal kyPCT/US2004/011010

pol ycyclic allphatlc groups, phenyl, substituted

phenyl, naphthyl, substituted napht hyI het eroaryl and

substitut ed heteroaryl wherein said heteroaryl and

sai d substituted heteroaryl contain 1-3 het eroat ons,

wherein said heteroatomis i nde eilnde tly selected from

the group consisting of ms%%g%%en and sul fur;

and wherein R' is selected fromthe group consigsti ng

of Cl-C9 alkyl, wherein said Cl-C9 alkyl ig_sele

fromthe group consisting of ﬁral ght chai n a éy

bicapehed atapHs, Ceagott, yat i cHAl Kyl ; conprises tHh

f ol W ng=Na THF, H,0, NaHCO

Y- sutist ND;ut N h T b zoni tri | @ %Jel-bs-t—i—t—u-t—e-da—>HF ’

ni t ra- benzam di ne; reacting thd2Y-sub5titut &glux 2h

nitro-benzam dine with X- substituted nitro-phenacyl

halide to _fjorm.a species of the formula 13 N Y 02NN

H13N02]X\>—3¢N t ies of the forr ‘@_]@

Q:f A |ef US) EI@H@I &1 Fik PCT/ 504 NO,

t@ﬁ)\ N H 14 NH2 th IhNSHHPA 52 % M ;  an

eNspeC| e8of the formula 14 10 N~-- HX

15 T R2 to forma speci es of the formula 15 X

Accordi ngly, another preferred nethpd preparing H

R N\ IT--N-Y ONNJ R3 B, |

conp QCP% Pf/ro18hOW| ng s S n\{ﬁprt 2 Raney N, H,, MeOH,

pbenzaopiitr to a Y- >
THF, 3.5h

N
H 86

' I NH
o
COCI, Pyr, 18h
o N ' o, >0 N
H &7 9% 88

Iz /Z
Iz _Z

G
et
id

Accordingly, a preferred method of preparing a compound or salt thereof ﬂaving the

H H
X 3 Y
R

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-

formula;

Genus 1;

fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

22



substituted nitro-benzam di ne; reacting the

Y-substituted nitro-benzam dine with X- substituted
wa@e@tameto- phenacyl halide to form speci es of P¢EUS2004/011010

formula 74 ~N\ \ QY AcHN X H N2 74 hydrolyzing the

species of the formula 74 to forma H2ZNM/ \ /N\ Y

'~X H N2 species of the fornula 75 75 ; acylating

t he speci edvhsfein Re, XHandRY Nr¢ indenaglentky splectedriiomn 6 droup consisting

froma.speci of the, formul a 76 76 r.educing,the .

speci 8k g?’ tﬁ%og%t}’ mt 80%6 ts&%?tbtﬁﬁda & 8’é¥’esgl_z§¥"ﬂt higbstituted  alkyl,

f or muldiliAamiBoaldt; INdYo%S'aﬂtyﬂ\,'F@I—i7 OUH, a%mtm,l \G@J&t {’}Fﬁ(’} OCFs, NO,,

species of the formula 77 to froma H N~

N \ OUQPRRLHQpadi @IREf t he fornulﬁ 78 78]c 24hV\D
t . .
20 e Y A T gl s v o

met hods tikgl, ewbtifited saithll CCPCEPeycloAlBe, GABRAWRES C;Qf, cycloalkyl,
Genus 1, One skilled in the art will appreciate that a

nunbePOEYdict REPkatic giavphehenyls sHbgtitgad spheaibsnapiyhyle substituted
' h .__Furt.her .
uscl gL S 5o ATRHRE Ol CERUE e S fprcyetican

of di bdidrsebdtitsted \heteraychio uphthingl -Adendrsatamd, wheRad k6@ heteroatom is

conditipns can be used in the syntheses reactions to

yi el dIGRFLIeRRY ée??fé%%g?@.thm@ug ePRYLEE; of DitFRECRr @xYgpm pnd sulfur;

appr eci at e wifdRlhANSubshikbRE AEIURRER 0t kW %Hﬁ% gonsisting of H,

will recognize variations 1 n the appropriate~reaction

condi halogen, falbomyt, ebstitatied gadkisxys edictl) sulsstituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCH3, COOH, COOR" COR’, CN, CF;, OCF3, NO,, NR'R’,

NHCOR' and CONR'R";

wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted h:steroaryl, wherein said heteroaryl and said substituted heteroaryl
contain 1-3 heteroatoms, wherein said heteroatom is independently selected from
the group consisting of nitrogen, oxygen and sulfur; and A
wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said Cy-Cy alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;
comprises the following steps: converting a Y-substituted-nitro-benzonitrile to a Y-
substituted nitro-benzamidine; reacting the Y-substituted nitro-benzamidine with X-

substituted nitro-phenacyl halide to form a species of the formula 13

N

7N | N \ <
OZN_’K/,\’ H 13 NO,
X ; reducing the species of the formula 13 to form a species of
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shown or ot herw se known which may be appropriately

used in the processes above to nmake the conpounds of
w®yevilogteic Schemes 1-8. In the processes descrP@PUS2004/011010

herein for the preparation of the conpounds of

Synthetic Schenmes 1-8 of the preferred enbodi nents,

the requirements for protective groups are generally

wel | recogni zed by ne s &ed in the art of organic

chem stry, and cC » the use of appropriate
protecting gg@yps |anec Iy i mplied by the
rocesses of t Hemes4here

I t hough such groups
vorgilagd expr essl y illustrated. a‘ﬁﬁ"@ﬂéﬂ%fﬁ*’éﬁe‘éﬁ%"f e formula 14

removal of such suitable protectinggro \@re wel |
known in the art of organl ch S ry_@ f
exanple, T.W G eene, "Pr g Grlljpup ni c

Synt hesi s", Wley (New Yor kb1 81." Thetfpretuct’s of

thBrmeapbsienst tesaiiets herei n afe isolated by .
conventional neans such as extraction, distillation,

chr omAceqdinghy anefher pratermef peet @t@rﬁr%’?@nﬂat erials not
descri bed herein apie aval | able commercially, are

known, or carRshe hb hpds known in the
art. The salts o __ nt hetic Schenes
1- 8 descri bed ab8 ve par actlng t he

appropri ate base or wWth a st | Chl onet r,
SR Rt 9 %Qf?vsemr?éaf?‘f”é%%ﬁ“%dsﬁéﬁﬁe Gepic v+ -
bmtlbitéd) ritrb-Heleiiomd; hyacting fhel Yovabagtugeh ustro béiﬁmiﬁdme with X-

25 WO 2004/091610 PCT/ 2004/0%}010 OH @ N R2
rsvbst@twl OaC‘F@ml doyphenagsth  hafidgndpei HoTR | $eSis e ctledtber ofprmula 74

cﬁNg IS of H C-C5 al kyl, benzyl, p-
fAT ugoib I »j@gl kyl am noal kyl , wher ein said
d kyl N's \CN@QI fromthe group consisting of

a straxght ain,, branched or cyclic al kyl; wherein

R3, X, and7% are Indepenﬁwbiym@ehﬁ%p%emé [#he F8nSlI®UR to form a
consi sting of H,

HNGTN N Y
W e |
species of the formula 75 75 ; acylating the species of the
R H A N
1 N \
T
X H
formula 75 to from a species of the formula 76 76 ;

reducing the species of the formula 76 to form a species of the formula 77

H
R N N =\ Y
™~ K\:—\ /N\ $ =
O )l( N

77

species of the formula 78
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hal ogen, al koxy, substituted al koxy, alkyl,

substituted al kyl, dial kyl am noal kyl, hydroxyal kyl ,
wOR)o4@DB) COCH, CN, CF3, OCF3, NO2, COK", CHZT/EH81$04/011010

COR'; wherein Rl and R2 are independently sel ected

fromthe group consisting of H alkyl, substituted

al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,

pol ycyclic aliphatic groups, phenyl, substituted

h yl pht hyl i tufed naphthyl het er ocycl i c,
gﬁﬂ Ghﬁp %G?@Bowﬁéﬁgé% ic, wherein said
het er gl
Ei%%%%ﬁ%%%&léaheﬁwe. Sl el SAEb O Y orERRL e bompounds
oﬁ (ﬁenam de nﬁ)hey skitleé db ¢l frtowillt fpprepigte ghatom simmbemgf different synthetic
ni tr ogen, en and | fur; mhe ein said,su I tuent
o GE Fiemza b (et 07 GUAeEHS 6 SR IRIS Ot Risiydn. Further, one
ﬁhhéﬁ% thesaﬁ%ﬁu hH&é%&aﬁd HRKY muRiblY bf dﬁfé?éﬂt'sb%ﬁtg @Adﬁ}ﬂmg agents and
di al kyl am noal kyl, hydroxyal kyl,

tmbn @ORtjonSign BFBseddCHS; syh@wsl&lé&cﬂops NH@QIR‘ comperable results.

CONSi gnﬁﬁgﬂgfi r}hglakty‘fvﬂf g]l?mfgc%l? d L5 O{n gﬁsﬂ@l gueege and further, will

foepb@at Kifiationddatthé Lébﬁl@})ﬁé’te Q@a&ﬁ()ﬁ' &)%H:Kbbhs R Y& &hdlSgous reactions
al i phatic groups, phen substituted phenyl,

Biapm by lothestiiss thnpmwhwhpm}hw appropeiptsht ysedaingthe processes above to
LUt ed er e| said heteroaryl and
DRGSR ks SRS

con ain 1-3 heteroatons,

wher euxnt}ﬁ@r@lcdaﬁs Qlléﬁtﬁ‘tb@mhete&x fordiepgep@atidy oSthk esmgdunds of Synthetic
fromthe group consisting of nitrogen, oxygen and

clhempgs: 1‘§n@f thisepraforrert eopiodiments b TRAGHATRMES SitoRfigtective groups are
FOTUE 08 L At LB e By conily

d’feausn: of kpﬁroplmtamditedn@ giphps dndecessatily dmpliéd/by the processes of the

SR e 1BHEN FUSIGRHOAY Aot b artel Bl gpoduction and
S AESL SuchNGAIAE phlBorlil drovhs o RRAGIoWMSn tHERK UPBIRfic chemistry;

Synthetic Schenes 9- neral Synthetic Schene
3¢ W @@W@SXLMOGQ@W U%@@dﬁ\@l@ms iNCfganit) Synthesis”, Wiley (New
%f&&%ﬁn of nitrile NOZ _ NCHN®2 OIl Y Y 91 2)

- "X 92 X Reduction of nitro group O

The products of the reactions described herein are isolated by conventional means

such as extraction, distillation, chromatography, and the like.

Starting materials not described herein are available commercially, are known, or
can be prepared by methods known in the art.

The salts of the compounds of Synthetic Schemes 1-8 described above are prepared
by reacting the appropriate base or acid with a stoichiometric equivalent of the compounds

of Synthetic Schemes 1-8.
Compounds of Genus 2

One family of small molecule IgE inhibitors is defined by the following genus
(Genus 2):
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O1) R-COOH, Pyr NHYHNR2 NC\ N~J NH2 HO X 94

2) H+, reflux ~~ HY X 93 RINH2 NO \ Il ON ~YJ
WORR4/0H6RL NH X 95 27 WO 2004/ 091610 PCT/ US200B¢DLS380011010

General Synthetic Schenme 10 NY LiOH, H N 2Q2, CH3OH O

NC HNO2 \\ \ HNO2 LI'x H2 X 101 X 102 N Y HC,

CH3CH, reflux ON NaOH (aq), EtOH, H NO2 IIl \~ ref

lux " ~x 103 N) RNH2 | NjY ONMN~ N2 O NI~ \ H

2 HN®2 HO~% X 104 RNH X 105 NY O @4\, N1

Raney N, RyeOH

VO 2004/09161H

) H2,
- NHRs 106 28
= VA
X

Genus 2

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

wherein R3, X, and Y are independently selected from the group consisting of H,
halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
OH, OCH3, COOH, CN, CF3, OCF3, NO,, COOR”, CHO, and COR”;

wherein R; and R, are independently selected from the group consisting of H, alkyl,
substituted alkyl, Cs;-Co cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heterocyclic, and substituted
heterocyclic, wherein said heterocyclic and said  substituted heterocyclic contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group consisting of
nitrogen, oxygen and sulfur;

wherein said substituents are selected from the group consisting of H, halogen, alkoxy,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, OH, OCHj,
COOH, COOR" COR’, CN, CF3, OCF3, NO,;, NR'R’, NHCOR " and CONR'R";

wherein R” is selected from the group consisting of H, alkyl, substituted alkyl, Cs-
Cy cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic aliphatic groups, phenyl, substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom
is independently selected from the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein said C;-Cy
alkyl is selected from the group consisting of straight chain alkyl, branched alkyl, and
cyclic alkyl. '

Compounds of Genus 2 may be synthesized by any conventional reactions known in
the art. Examples of syntheses include the following reactions, designated Synthetic
Schemes 9-13.

General Synthetic Scheme 9
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Synthetic Schene 11 0 Br NC NaOCH3, CH3OH, rt, 55h;

HCl NH 113 1 / CN a NO z NH4Cl, 45C, 48h HZN z s
wW@bR2/0THdE» H 0, NaHCO 21 32 Reflux, 3h N N\ NORUBKOB4/011010

LI OH, H202, CH3OH, 5h H N~-& N H Route A 0 115 NC

114 NH2 Route B 20% KOH (aq), reflux, CH3OH HC,

1.75h reflux, 1d N N-\ Q/N02 fV / NO2 10% NaCH

(aq), EtOH, HH 117 reflux, 3. 5h Qzzl 116 1) (COCI)2

O CHogrm, 189,2) NH2 N ~-aN BN fy=
f ) Rai‘?g n o Q:BQ;I, JHE N VAN
HN 1197 HN 118 2) , Pyp, 25C 0 0 29 WHC @ /081610,
PCT/ US2004/ 011610 8i ¢ Scheme 12 M0 Brg0 i

NC-
¢
X Reduction of
nitro group

NF@ 1) R;-COOH, Pyr >_O
j s M R - N =
9 \
X

Iz 2z

\ _/7/NH2
2) H+, reflux

93

27



HCl NO2 32 Br2, AcOHI H2N < 20 C, 2 h, 91 % NaHCG3,
THF-H20 M, 0O 0 M, OO0 reflux, 3 h, 91 % 121 122 M
wW@2®4/020010 NaOH, THE-MeOH HO N N NO2 %/ N NOZPCTDUH2060011010
C, 16 h; ag. HCl, 98 /0 O H 123 124 SCC12, DWF (cat),
(CH2C1)2; ONHN ~ ~ ~ ~ ~ NO2 cycl ohexyl am ne,
pyr, rt, 72.6 %0 H 125 Raney-Ni, THF-MeOH aN7 N -
~, - | NH2 42C, 16h, 99¢ertl Syidhdlic Satle®QQ, pyr _ rt,
55 % ONH FN NH OH 127 30 WD 2004/091610

PCT/ US2004/ 011010 Synthetic Schene 13 0 Br CN NC
NaOCH3, CH3CH, it, 55h; HCI NH 133 | i NO2 H2N /
NaHCC3 \ NH4CI 45C, 48h, 62% 21 32 NO2 THF, H20,

Ref I ux, \>_<: LiOH, H,0, CH;OH | '\{>_<j//>Y
™ 0 N NN 7NO,
NCT\/ >_;\/ H
N N
X 101 HN X 102
“{ =
HCI, CH;OH, reﬂux \ /> NaOH (aq), EtOH,
ol g
n \/\ reflux
103 -
N =\ Y N —
A N 7"NO, > Ay N 7"NO,
| > ! -
HO I\$ 104 R—NH \3 105
X X
RS h
o) DA
1) Hy, Raney Ni, MeOH >\‘IK\ N N R
>. N _ N\
2) RCOC!, Pyridine RONH S0 108
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_ N OO0O" 1 N\/ N2 NCI NNXR2 H 20% K™ (ag),
refluc HOI H1.75h / 135 134 N 1) (COCl)2, CH2C 2,
w@2004M0B10) Raney Ni, H2, CH3OH, THF warm 7hP¢iNUBR0R)/011010
2-am nopyridine, Pyr / NI 136 2) adamantane carbonyl
chloride, 6 1 Pyr, 25C, 8 N O1 \ / NO HN N 137

Accordingly, a preferred_ nethod of preparing a
compound or salt t her eof S t €ldornula: O H
Rl,, NNRZHI NXR3I YR Genus 2; wherein Risg

sel ected fromthe group consisting of H Cl-C5 %I kyll,
benzyl, p- fluorobenzyl, and dial kyl ani noal kyl , ="
whenein-sai d Qhodrl, e by, b5p; seti@cyed fromthe groudps oN
consis of—a—stratght—cheat Ny, NIT d or cygl.l

al kyl ,« o1ngl, N NRGS) 48C. d8kd Y ar e | ndépehdent | y G b oo,
fromthg group consisting of H, habogeNO2 al KOXYrefiux. 3h

substituted al koxy, alkyl, substituted al kyl, 31 WD
2004/ 091610 PCT/ US2004/ 011010 di al kyl am noal kyl ,

hydr oxyal kyly OCH3, COOH, ON, CF3, OCF3, NOQ,;N@NOZ
GO, CHO'fI y MOz LiOH, H,0,, CH;OH, 5 N
114 Route A © 115

NC \H,
Route B 20% KOH (aq), reflux, CH30H, HCI,
1.75h reflux, 1d
N
s R
| l\?—.@‘NOZ 10% NaOH (aq), EtOH, N
H 117 - reflux, 3.5h 0 116
O —0
1) (COCI)y, CH,Cly,
OH warm, 18h
~N
o [
=
NH, N .y
N
N , [ | N>—<_ >-N 0
S | \>_®_N02 1) Raney Ni, Hp, CHyOH, THF U__ N
N >
=N H Q
c HN 119
HN 118 2) , Pyr, 25°C 0
0
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wherein R1 and R2 are independently selected fromthe

group consisting of H, alkyl, substituted al kyl,
w99yl oal kyl , substituted C3-C9 cycl oal kyPCT/US2004/011010

pol ycyclic aliphatic groups, phenyl, substituted

phenyl, naphthyl, substituted naphthyl, heterocyclic,

and substituted heterocyclic, wherein said

het erocyclic and said s t erocyclic

contain 1-3 heteroatons, wherein said heteroatomis

i ndependently selected fromthe group consisting of

ni trogen, oxygen and sul fur; wherein said substituents

are selected fromthe group consisting of H, hal ogen,

al kigxy cOsubstituted al koxy, g Q substimnte | kyl,

di al ky[l ami noal kyl , hydr oxya kyl, OH, @@B}e@w 32
R R, NACOR—and

| ect rom t he—group"

COOR . dRe AcRd, OCF3,
wh rerﬁ—RF—rs—ge
consi Sting of <% Caf Ry % substitited al kMhHCWIFHERH,O
garkyl, substituted C3- oal ky| reflied h.&y & i c
allphﬁ i C groups, phenyl, sumq%ﬁuted phenyl ,
napht % substituted naphthyl et eroaryl and

substi t ut ed heteroaryl, wherein said heteroaryl and
sdﬁﬁ substlguted heteroaryl contain 1-3 heteroatons,

#TEeX 0 toomqqual%'QIb%M%@ﬁt |y "l egtad ffr
i olip § of nitro gen a ,NJD*<:>*_ 02
shd wherei i R is sel ect®@dcq! Pgrﬁqt’ﬁg roup Eonsi stl ng :
of C1-C9 ghkyl, wherein said Cl-C9 al kyl is select ep24

fromthe group conS|st|ng of stralght chain al kyl,

branched al kyl al kyl ; ses the

fol | owi ng steps® (Q RV%? )ﬁaH%Dz NH

Y-substi t ut ed- ni LR PENROBIE b gt 0 @ iié.ﬁfg g Q
ni tro-benzam di ne; reacting the Y-substltﬁ%ed

nitro-benzam dine with X- substituted cyano- phenmmﬂ

halide to forma species of the formula 92 N,y NC

N -~ Il ~~H du0|ng t ies of t
fornmula 92 to tﬁo% n}e 'gl sTgﬁ:p Meéﬁ’ 5 %{M@NHZ

formula 93 X ; a£3d @i 89yt he speC| es of the | aN93
and subsequently performng a hydrolysis to form a"
species of the formula 94 32 WD 2004/091610 126
PCT/ US2004/ 011010 Y

Ad-COCiI, pyr

0
a Oy o
o H
127
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O N~~JL HOH 94 HR2 X and am nating the species of

the formula 94 to NH~sY O RNNrOv H5 HR2 form
w@2@pegices of the fornula 95 Accordingly, anotP@r/Uus2004/011010

preferred nmethod of preparing a conpound or salt

thereof having the formula: O R N/NR2 Hr \\-(\

NXR3I YORGenus 2; wherein Ris selected fromthe

group consisting of H ChbyrthetialSchbmebgnzyl, p- -

fl uor obenzyl, and di al kyl am noal kyl, wherein said

a-C5 alkyl is selected fromthe group consisting o

a straight chain, branched or cyclic al kyl; wherBi CN

R3, X, and Y are independently,gelNected fromthe grqgp
coSriting  SPOR G Y,

Y

\@\ &g k%;é{ substituted al koxy,

al kyl bstTt gt K ,iﬁogi aFRY] aal Kyl . THF, HyO, NaHCO,
hydr oxyal ky®Pz 'E’T—f%?&%%yéh e\ 37 b3, NeZ;

COK", 2CHO, and COR'; wherein R arm® R2 ar'e Reflux, 3h

i ndependently selected fromthe group consisting of

H, al kyl, substituted al kyl, C3-C9 cycl oal kyl,
substitu C3=9 cycloal kyl, polycyclig aliphg

% @; o3 i t ut ed phenyl, naphfh
apht hyl %lgé@ééﬂdﬂﬁlo c, &od s
yclicg, , wherein 3 d het erocyclic an aid

substi tuted I%t erocyclic contain 1-3 heteroatons,
wherein said heteroatomis ingdependently selected

f r omy¢d@),grrgup, consi st Png of [nk @ NQ%?’%&W’J’& CHAOH, THE

sulwamn, 7wher ei n_sgi dysthsty tught sYare se
t he2)graaiifp@ians,ipst | nit;f

, Z ha ogen, al kOX¥ adamantane carbonyi chloride
substituted al koxy, allf‘ky subB$fi tuted al k ’

di al kyl ami noal kyl | droxyal kyl , OH, ooH3. "oy, &%

COOR "COR, CN,~ CF3, OCF3,|NOQ\>_@H,
N._O
HN N
H

137

Accordingly, a preferred method of preparing a compound or salt thereof having the

formula;

0
R1\N 7 \ “/N\ —‘—“/H R,
7
T\ T
X R3||a : Y

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-

Genus 2;

fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting
of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
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NHCOR and CONR R ; wherein R is selected fromthe

group consisting of H, alkyl, substituted alkyl,
w99yl oal kyl , substituted C3-C9 cycl oal kyPCT/US2004/011010

pol ycyclic aliphatic groups, 33 WO 2004/091610

PCT/ US2004/ 011010 phenyl, substituted phenyl,

napht hyl , substituted naphthyl, heteroaryl and

subst ftallydamineelkyl dixdroxyatkehe L, O§dld GOOE 0&NyI CEndOCF;, NO,,
sai d m,l, ﬁ@danllaeé@kgaryl contain 1-3 heteroatons,
’ 0

wher ei’'n sai eteroatomis i ndependently selected from

the group eoReisR; Ad ®F, aid indepaidentdx ydeste@RdnSthefddbup consisting of
and wherein R' is selected fromthe group consisting

of O Heogalkyky pubsiiivéadeabkyls fCeicyetpalitsby subgitaief e €548 cycloalkyl,
from URs: SiSE raj aj k .
rom lRCRIBURIBRRS' 340, Bt AT B Mt subsvicd

f ol | onaplghy} Besrocgehty efid sutgtitutod Betbidtidlie! @therein said heterocyclic and
nitro-b_gnzonjtrile to a.Y- substituted ) . )
ni t r oSHEFRBTHRTHRH dcterqsglis eomainal -Aeieksrpatems, whenein, said heteroatom is

4- ace - Sk i .

4 (=) SRepRFRABTdec Rl RpmTE tbo Cofiils drtlffhen, oxygen and sulfur

Y- subst i t utwberem tsnid- substithants dre eelastedh fiomt by group consisting of H,

X-substi tut eq, 4- (al pha- bronpacetyl ) benzoat o.fqorm .

speci Balogen, %‘ > éuﬁﬁtwtﬂd I-‘l‘qﬁﬁ% aﬁ(}%lh éul?sélf"rfiff éﬁkj}éﬁ diphylaminoalkyl,
hy dig ol 1Ryt 081, SOER, e800H, {6OR0 R, dN; e¥, X0 Oz, NR'R’

fornulg 10?3 fg}(,)’for’m a é’peci es of the for’n%#]’a 164 ?15%% & ’

am naNHgORhandsEONREB ;of the following formula 104 to

form 3 oo o8 08 Lo 100 £ Ot Ml LM NOP e
to foamyh CLT, cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and .said substituted heteroaryl
contain 1-3 heteroatoms, wherein said heteroatom is independently selected from
the group consisting of nitrogen, oxygen and sulfur; and
wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said C;1-Cy alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;
comprises the following steps: converting a Y-substituted-nitro-benzonitrile to a Y-
substituted nitro-benzamidine; reacting the Y-substituted nitro-benzamidine with X-

substituted cyano-phenacyl halide to form a species of the formula 92

X ; reducing the species of the formula 92 to form a species of

N =Y
A " \ <
NC_EK// oz NHz
“X

subsequently performing a hydrolysis to form a species of the formula 94

Iz

the formula 93 ; acylating the species of the formula 93 and
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RI,NNO NR X HH2 species of the fornula 106 106
Synt hesi s of the Conpounds of Genus 2 Synthetic
w@elvenes1®- 13 shows net hods that can be used tPCPUSAS/E11010
the conpounds of CGenus 2. One skilled in the art wll
appreci ate that a nunber of different synthetic 34 WO
2004/ 091610 PCT/ US2004/ 011010 reaction schenes may be
used to syntResi /t(he conpounds of Genus 2.. Further,
one Q Skil | d\H@aﬁ wi || understand that a nunber
of d}\ﬁerentﬁsol N gpupl ing agents and reaction
coH@i trogs can b8 used in the synt heses reactions to
yi el d coffparable results. Of)edna‘%lh%g th t%ﬁ%ci@ibf\%é Formula 94 to
appreciate variations in the sequence and Purt er,
wll recognize variations in th pr/epxvate reaction
conditions fromthe anal oﬁou‘ O ,/)shg}én or
rofri at (h

t her wi K whi ch nfdy NUSBd in th
orocesses ahove. 1o ”'ﬁ‘y%%mp OB e SRR

rocesses ahaove_to . nake tfe

g@ﬁé%&ec@sf?? q19r0Rle 95r ocesses descri bed herein for

t he pr Tely et |

o 13 o pm e PopRinG HeRRSR ARG OF pRAIE | FomBRH R salt thercof
heving thet foomitlae groups are generally well recognized

by one skilled i%t he art of organic chem stry, and
accordingly thejuse of appropriate protecting groups

i's necessagily inplj %\t' the%

schenes her ey 2

expressly ill dstr . refioval of

such suitabl e prot =g gy/opnps ar knopwn in the

art of organic chem stry; Rssde for exanple, T.W

Greene, "Protective Goups iR Oganic Synthesis"genys2;

Wley (New York), 1981. The products of the reactions

descri bed Héeesin Rais seleefed fpadthp graspropesistingnel Hfda@salkyl, benzyl, p-

such t] . Gl st ti:0 chr or aphy,. and
The. | pafStEb A bifeialy B By bl AITLERAN i Bkvted from e
avai | gbdup @nBBBALORY $tyhigha chailwhiched or cgaie dligy1pr epar ed

by nethods known in_the art. The salts of the

conpounds JfhegiRdses andyapdadegendentx seleptsd droabthpegroup consisting
are epar e eag| t opL,j b or 2

W th grfs?g’l c(l’i:llao elE’ri gﬁ&e}%i vgﬁéﬁ@&g‘ tEl ’f@kﬁcoan% hnd%u%gtlfltq‘[ed allyl,
Synt hdialkyl8ohmeatkyl, Ohdoxilgip Wids GEHGeOMOR OGN CFs;, OCF;, NO,,

fam | S no l,e 1gE inhibitors is defined by
the. + SR Qe ik CORS

wherein R; and R; are independently selected from the group consisting of

H, alkyl, substituted alkyl, Cs-Co cycloalkyl, substituted C3-Cy cycloalkyl,

by th

polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted
naphthyl, heterocyclic, and substituted heterocyclic, wherein said heterocyclic and
said substituted heterocyclic contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consistiﬁg of nitrogen, oxygen and sulfur;

wherein said substituents are selected from the group consisting of H,
halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCHs;, COOH, COOR" COR’, CN, CF;, OCF3, NO,, NR'R’,
NHCOR' and CONR'R";

wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
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(Cenus 3): OO R N==K , R HHXR3 NY R Genus 3
35 WD 2004/ 091610 PCT/US2004/011010 wherein Ris

w@edogoeww from t he group consisting of H C - GCHUK2004/011010
benzyl, p fluorobenzyl, and dial kyl am noal kyl, wherein
said d-C5 alkyl is selected fromthe group
consi sting of a strai ght chain, branched or cyclic
al ky!| pheatybr esiubstitated X phemid, ‘oaghthyl, ndubstitatedt ngplskylecheteroaryl and
fromthe,.oro onsi.sti,ng .of H hal ogen, .al kpx )
subst PEGHEHEEMRERITL iR st e dd dpgypald Sibsituted heteroary!
di al kybaainnoa| Heydroatomelr Vtdinkasid heteFdatdathil indepXad :
CF3, OCF3, NO2, COOK', CHO, and COR': wherein R epitisclected from
R2 ar thejgieapeangisting 9f sisogert, edygancmdshifugyandip
consi sting al kyl. stituted al kyl,. C3- ;
cycl oal kyl TS ctéLf%én éliﬁ: POAP k%ﬂn,g/m% 9@%@9&1@1’ wherein
al i phadid aCCOCOWNS is pRRONKY, frém b e LoRASIMY of straight chain alkyl,
napht hyl , substituted _na]@ht hyl, heterocyclic, and
subst Prapehsd allids andoeglis plkyl; wher ei n sai d het er ocycl i ¢

' |k e I.ccont.ain .1- -
RafpRas e Rkt SRe0obEIRENE 5oy SRR EW M sadentranenyie 0 o Y-
s.éisﬁmteaﬁni(f;fodmlntzklﬁi(@ﬁma‘z wpneatisg _agme@lgbk_-sdﬁsﬁﬁl@@lemsacetyl benzoate to a
0X and sul fur; erein said substituents are . '
%ﬁ%@ﬁéa&%ﬁé Ke(alphathsomasrstd) bepzagte; HeagtigothenY-substituted nitro-
Bdsamidine SARShéthiAl R (@Y . | -
di al ky|lﬁ%%§?t%‘?!,x%§ ﬁé‘%%%%@ B‘ﬁf‘ﬁ%%éé’?) %Jg%%ﬂn 3pecies of
COOR COR, CN, , OCF3, N2, NR R, NHCOR and
CONR R ; V\,herMeno /is\se/e teg=FrOm t he group
consisting of H, “alkyl /™S 'Q ' ut/Qd al kyl, C3- C9
cycl oal kyl, substitutldd C3qC9 cycl o¥dkyi, pol ycyclic
al i phatic groups, phényl,, K substituted phenyl,

thapforepla 188bsti t ut ed naphthyl, het er gahyirolgpighg the species of the
substituted heteroaryl, wherein said heteroaryl and

Bl

said substituted heteroaryl contain 1-3 h eroatomsN

wherein said heteroatom is independenthy 5€l 8¢t gl ==Y

fromthe group consisting of nitrogen, oxy andy \ //\NO

sul fur; and wherein R' is selected fromthe groupH 2
nsi Stj of C-C9 alkyl., rei.n id Cl-C9 alygyl

ﬁ)gmgié"l i@?ga ﬁopgn?tsil?gmﬁsr 85&%@%‘%@ of straight ;

shidlafing kteydpecies apeleblivbing forROR 100/ fofmdl %ﬂies of the formula 105
Compaunds of Genus 3 maybe synt hesi zed by a

conv;ﬁti onal r'\?acti ons known in

Ri~ q = _Y
N” W N/ X
H Q‘Q \_ Ao
X H 2 .
105 ; and reducing and amidating the formula 105 to form a
O
R N Y0
H \:l— N \ /,\NJJ\R
2
X H
species of the formula 106 106

Synthesis of the Compounds of Genus 2
Synthetic Schemes 9-13 shows methods that can be used to prepare the compounds

of Genus 2. One skilled in the art will appreciate that a number of different synthetic
34



the art. Exanpl es of syntheses include the follow ng

reactions, designated Synthetic Schene 14: Synthetic
w®edveneicldl 36 WO 2004/ 091610 PCT/ US2004/ 01101PCT/NE2084/011010

LHVDS(1 nol ), THF, OC- RT, 19h; N 1\\ COOR 50% sat. ag.

NaHCO3, K2CO3 N \COOR ~I/ NC-- HOY Y 141 2) NC Br x

142 1 X ag. NaOH CHCI 3, RT, 52h N ON SOH H R

N@ciiprHseheyhes RRaNbie Xisédi 4o XyrithesizeRhiiHDmRRINER ol GénuMIIRI Further, one

B o e B S 0l b3 s o
a&%&%}_ﬁdﬁ%ﬁ% %‘hﬁ E%ﬁ%ldqg he WMiHRSestrBRtchO T HER' copatabR results.

One skilled in the art will appreciate variations in the sequence and further, will

~ recognize variations in the appropriate reaction conditions from the analogous reactions
shown or otherwise known which may be appropriately used in the processes above to
make the compounds of Synthetic Schemes 9-13.

In the processes described herein for the preparation of the compounds of Synthetic
Schemes 9-13 of the preferred embodiments, the requirements for protective groups are
generally well recognized by one skilled in the art of organic chemistry, and accordingly
the use of appropriate protecting groups is necessarily implied by the processes of the
schemes herein, although such groups may not be expressly illustrated. Introduction and
removal of such suitable protecting groups are well known in the art of organic chemistry; .
see for example, T.W. Greene, “Protective Groups in Organic Synthesis”, Wiley (New
York), 1981.

The products of the reactions described herein are isolated by conventional means
such as extraction, distillation, chromatography, and the like.

Starting materials not described herein are available commercially, are known, or
can be prepared by methods known in the art.

The salts of the compounds of Synthetic Schemes 9-13 described above are
prepared by reacting the appropriate base or acid with a stoichiometric equivalent of the

compounds of Synthetic Schemes 9-13.
Compounds of Genus 3
One family of small molecule IgE inhibitors is defined by the following genus

(Genus 3):

O

o)
Ri< 4 ‘/N _)j\ R
i Q—I—\ i/\N\ \ I/ i
X R3||q Y
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R Genus 3; wherein Ris selected fromthe group

consisting of H Cl1-C5 al kyl, benzyl, p- fluorobenzyl,
wana4admhkyl am noal kyl, wherein said Cl-C5 al kpdT/US2004/011010

sel ected fromthe group consisting of a straight

chain, branched or cyclic alkyl; wherein R3, X, and Y

are independently selected fromthe group consisting

of H, whatedgd is ablkdrd frosulibe igrartpe domsiskiog yof H| I@lI-Cs alkyl, benzyl, p-

Boobent! Seactitlaminenliy! ibiein e C-Bodfiol okgseighfom the group

@Qﬁmtmé%fé/‘@ra@&%ﬁ&&%&f%hé’ﬁx’&é@@ 1011010 ' wherein R

and R2”are | ndependently sel éct ed romthe group
conS| sithiereip 8%, K, amd R@/hr;e indtrehddnty esdleatelt yirom @ €Bup consisting of H,

e e T
AR iody], coom st ut.co ngmm%@dowh@m%w@ps and

substituted heterocyclic erein’sai d heterocyclic
and  sdiertis Bpend Ruawsdinfencadently stlected donmthe grow consisting of H, alkyl,

S ERPRL AR CrTRET PR, SenEh R OP R DRV gaic soups

hehys Ubdbstitutedh glicaivT) SaphthyB URBEtithied Mdphasye ﬁ&é@@i&ﬁ and substituted

romthe group consisting of H,_ hal ogen, al koxy,
sesscyeliss eshersirosgid hgtergeyclie sk iseidt sebstifuksdl heterocyclic contain 1-3

B s e R A e e p——
Giihdigeiy oxywdnedndisolfix; is sel ected fromthe gr oup
consisting of H, alkyl, substituted alky

cycl odihgisin s pshpenieare cdoy! from thagepp cor&bﬂt% 9EH;, halogen, alkoxy,

SRR S, RO AL o, o, oct
SIOHj @OOBd OOR'eENAEF), OURENS, NRE' INHEOR 0ad FIONRR; ~

salds bstl ut ed. heteroaryl contai.n.1-3 het at ons,
wher el HESU TR e e rrontiing of Honbyb ShowRisd alkyl, Cr
Ua%yélbél!{ﬂ SEUREEsd OQCQE%r&bélkﬁgﬁél%rcWQﬁﬁheﬁﬁdg@ﬁﬂsf Hﬁegnyl substituted

and wherein R' is selec fTom group consi st
oheroll,- phthiyk yubstithied epphthgla heteraritomd |skistituted iletee@rysld wherein said

%thﬂéﬁigm s%‘i %ugsg ﬁ% % e':t?x%gryif:‘c’t %11%' lggh%%?o%tognﬁ > Y erém said heteroatom

ﬁﬂhﬂq&mﬁ@tﬁis%&%tedcfﬂﬂﬂ &fetgrﬂ@ @nsisting of mtrogen oxygen and sulfur; and
Y- subst i t ut ed- al koxycar bonyl - benzonitril

Y- subdthereit BY issgelesicdcaem dhs gropr onsiftian od %ncéa?gkylngh@mm said Ci-Cy
;@%*?ss"sélw&?gmﬁl ‘ﬁ‘f@%%ﬁ boRY; m%é?f é@&ﬁ‘ggi pﬁarlf{"'aiﬂh branched alkyl, and

bstituted cyano- nac Speci es
ofclidedkflormula N -

Compounds of Genus 3 may be synthesized by any conventional reactions known in

the art. Examples of syntheses include the following reactions, designated Synthetic
Scheme 14:

Synthetic Scheme 14
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N NC H 142 COOR 142 X ; hydrolyzing the species of
the formula 142 to forma NC H 143 COOH speci es of

wo b@4forwmul a 143 X ; amidating the species of PEEUSN04/1010
~.~N NCH143a - R2 X forrmula 143 to form a species
of the fornmula 143a hydrol yzi ng the species of the
formula 143a to forma species of the fornmula 43b 38
WO 2004/ 091610 PCT/ US2004/011010 N Y H HOOC H ~N R2
X 143b O and ami dating the species of the fornmula 143b
to . O\ ~ | NIMHMDSR mdD), TR, hdh; R2 X form \>__®
specl e bk matlag. NaHECO;, By@Ohesi s of th nas |
of Gen MCES)}E;ﬁthetl ¢ Scheme 14 shows nmet hdflg_ that an \I( COOR
be usedYtp41prepare t canmpepinds of  Genus 3.7 Bne 142
skilled in the @ | T appreciate that a nunber o
different synthetic réti on schenes may be used fo
synt hesi ze the co Genus 3. Further, one | ag.NaOH
skilled in the a:Htg%\*l%ﬁ I I'S%Lderst and that a nunber Df
di fferent solvents, coupling agents and reaction

condi tions can be used in the syntheses reactions

yi el d conpar abl .yOne skilled in the art I _/
appreci at®e vaciaty B -Whe sequence and furt N \|_’/ OH
will recogni e\rariaii ns I'n the appropriﬁpu\acﬁonY 0
condi t Ro®%¥! FYom t he anal”ogous reactions shown of

ot herwi se known vMfch may be appropriately used in 1t4P1e
processes above t make the conpounds of Syntheti cl

R4NH,

Scheme 14.
RoNH,

N
N = [ \>_O
\ . aq. NaOH </ __NHR
XN \I_,,{n/NHR1 ‘i__ Nofﬁiﬂ \|_/\”/ 1
HOOC- H Lo Y o
g Yoo X

143b 143a

Accordingly, a preferred method of preparing a compound or salt thereof having the

formula:

O O
Ri< /lg?_\ “/N /=QJ\ Re
X Rs Y

|
R

Genus 3;

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting
of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, OH, OCHs;, COOH, CN, CF;, OCF;, NO,,
COOR”, CHO, and COR”;

37



In the processes described herein for the preparation
of the conpounds of Synthetic Schene 14 of the
wee@hesrwed enbodi ments, the requirenents for pPOL/ESI00YE11010
groups are generally well recognized by one skilled
in the art of organic chem stry, and accordingly the
use of appropriate protecting groups is necessarily
i mpl i ed by whkeeipRe @sé esroindependestin edstesied}ﬁ‘oai the group consisting of

it olactkgh srtOthE G oG o T eubstc Bi-Bg  oveloaliyt,
gr oupgoREfclvell 1p1|fd?&3\’%rduﬁs t Iiiﬁelﬁ’lt s@bstREed nﬁ)ﬁéﬂ?ﬁ eﬁ%pﬁﬁfyl’ substituted

see for exanﬁ eene, "Protective G oups

O ganhaphdyylt @QHOSYQhCV\ﬂnCéy l(SNMcd Weetopyclicg 8/hereith &ld heterocychc and
pr odu ct| 1S d sc herein a

ool avtd BB SRRRMERS sRRE -3 eSesind Pheinofria hoteroatom is
di sti {ddapéremntly belen@d ﬂ%&ﬂ@g‘muﬁﬁgnﬁé}ﬁlg' df'ﬁﬁrog%h AxlyBPand sulfur;

materials not described herein are avail a
commer ci al Mpereir éaldnéﬂbﬁﬂw@nts wansebstqsr épmr éhf: Byoup consisting of H,

R BB o At Bl GBI s, s,

Synt hﬁydr@xﬁahﬁn@m%cag,ccomﬂ @DbORE GOR’ p@Np@F?Obcpy NO,, NR'R’,
reactin heﬁgp&r&prlate base or acid with

st oi CW&?’@R R/Bisent of t he conpounds of

Synt heti c

of small M3 Fe'ﬁf é{]‘fia ortgé |g%g)e on%lsgrlg offq%] eméyl substituted

1;2 oleleoxaﬂklylj]r (@e@MSyclézﬂhEeﬂuSquhltut@i CRCng:ybloaécyi IlelcyEIBc dliphatic groups,
nus 4: rein s sel ec romt e, gro
Consi Qﬁ‘?nﬁ’b oSPg?II‘m@ >ky"|"5lp g’é@wz yrostisuted | gagp Li%%@n Zhgteroaryl  and

and digdskiteMHRAM Y, ’Wﬂé?ﬁﬁeéz{‘d Skdokyr Gaa Yy lsubs?ltuted heteroaryl

sel ected fromthe group consisting of a strailght
chai neogaiantBduttespatoms| wheralnksdid hefieayatim iR¥dependantdly Yelected from

dent| y. t d f t i sti
of “n, B ERtR B G G e e e SRR ar eyl
?]lﬂl bsti t ut edvh%féﬁy Ra\llglsgll:egﬁéh i Qﬁél\lgdulj ébhgfsﬁff%_lo@fl(lgdaﬂ{yl wherein

swl Feln afifyl alﬁ oﬁemteér Fomnthepgivdp rrongisteg of istaight chain alkyl,

from Qg o f H alkyl, substituted
al kyl?) -(%ng}&t oa ky , gbstltut ed C3 C9 cycl oal kyl
pmhyﬁse@ Ithes:foallobvmimtbps gomEpiing a H’hﬁibyhtutéélhdﬂsd}dybatbsﬂyl—benzonitrile to a
% henyl., napht hyl , %t i tuted naphthyl, heterocyclic
DSty ty&dl a éﬁcarbony enzamidine; reactlng the Y-substitited alkoxycarbonyl-

benzamidine with X-substituted cyano-phenacyl halide to form a species of the formula

N /~vy
A
NCT\/ H ., COOR
X

142 ; hydrolyzing the species of the formula 142 to form a
N —
<
NC_i‘K\, H . COOH
species of the formula 143 X ; amidating the species of the

N —\Y

A\ pre
A~y
et JH Y

hydrolyzing the species of the formula 143a to form a species of the formula 43b

formula 143 to form a species of the formula 143a

2
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het erocyclic, wherein said heterocyclic and said
substituted heterocyclic contain 1-3 heteroatons,
wob@redwiecai d heteroatomi s i ndependently sel er¢BUSIDGM1010
the group consisting of nitrogen, oxygen and sul fur;
‘wherein said substituents are selected fromthe group
consi sting of H, hal ogen, al koxy, substituted al koxy,

al kyl , substntu wl kyl, di al kyl am noal kyl , -
hydr oxyal kyl ) , CHR, COOH, COOR COR, CN, CF3,
0aBdc; , RY— ) and CONR R ; wherein R is
sel ectLed/from t h&3ripup consi sting of H, alkyl,

substitufed al kyl, C3- C9 cycloal kyl, substituted

C3-C9 cycl oal kyl, polycyclic ' 1

substituted phenyl, naphthyl, ?ﬂg@%#%H%gg%ﬁg%ﬁfﬁgﬂ¥hnMa143bto
het eroaryl and substituted heteroamnyl, eyein said

het eroaryl and sai d substi put d éf—@@ cgntain 1-3

het er oat ons, wherein said H%ﬁer ¢h s Hg%ndently

sel ected fromthe group R@NE*SK’ng of nl144r ggen,” oxygen

and sul fur; and 40 WO 2004/ 0916%0 PCT/ US2004/ 011010

ey esnecies of fredetnegde ddd f r om t he group consi sting of -

a-C9 alkyl, wherein said A-C9 alkyl is selected from

t he group consisting of straight chain alkyl, branched

SVefbsis efirlle Compbitds dlf Gehus £orrp|ounds of GenEs 4 may be
synt hesi zed by any caqnventional  reactions_known in
t he apynthelicphesys Ik shoysipetheds thatcqande uspé t9 prep#withgycompounds of

535 20050 LB 36 PRS- SRS o g resron

k¢HeBSs (ayriel Ysed THEntSiARThe d@hpouddNGT G8AtisAt Fumleer, one skilled in the

g%%imé%goagq Itlie)hcl i%@%@y%ﬁ%&%&@%&iﬁiﬁg aYgel)l(tsland reaction
%i%ns%gn be4Eedh-thd syithdes Bactlin®R Jik1dRoBiFatabld¥sultsRT.

One skilled in the art will appreciate variations in the sequence and further, will

recognize variations in the appropriate reaction conditions from the analogous reactions
shown or otherwise known which may be appropriately used in the processes above to
make the compounds of Synthetic Scheme 14,

In the processes described herein for the preparation of the compounds of Synthetic
Scheme 14 of the preferred embodiments, the requirements for protective groups are
generally well recognized by one skilled in the art of organic chemistry, and accordingly
the use of appropriate protecting groups is necessarily implied by the processes of the
schemes herein, although such groups may not be expressly illustrated. Tntroduction and
removal of such suitable protecting groups are well known in the art of organic chemistry;
see for example, T.W. Greene, “Prqtective Groups in Organic Synthesis”, Wiley (New
York), 1981.

The products of the reactions described herein are isolated by conventional means
such as extraction, distillation, chromatography, and the like.

Starting materials not described herein are available commercially, are known, or

can be prepared by methods known in the art.
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NI!'i COOK ONM H~ RZNHY H "z~ Y O X 153 x 154

or R1000H, Coupling Agent 2) H+, reflux 2 Steps R2NH2
WOR200M0N610 O~ N R2 HN H Y x 155 0 Accordi ngl y, PEr/US2004/011010

preferred nmethod of preparing a conpound or salt

thereof having the formula: 0 RLNNR2 O XR3NY

R Genus 4; wherein Ris SE| eciled fromthe gra

consildeisaljs ef thq comnapgds pk§ynthefic,Schemenld #?Sﬁﬁlg%o@wsza}‘e prepared

i al i , ' i d.Cl- . '
3 A B e MO S R LN 5 e compoun
ofi$ghihetibRetivptectt. or cyclic al kyl; wherein R3, X, and Y

are i ndependently selected fromthe group consisting
of H, hal ogen, al koxy, substituted al koxy, al kyl,

' yl, dial kyl am noal kyl , hydr oxyal kyl ,
qgi%%%%ﬁg?q%%%h% CN, CF3, OCF3, N2, COOR', CHO and
COR" ; Ouk2 faifily2 60 4mal kedRcRETEESAB DAL 50dddinedtter tenfollbwing genus
g%d Qéfare i ndependently sel ected fromthe group
(S ¥iing of H alkyl, substituted alkyl, C3-C9
cycl oal kyl, substituted C3-C9 cycl oal kyl, polycyclic
al i phatic groups, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, hetero@yclic, and
substituted het@r lic, erein 1 d peterqcyclic
and said's i ycli N, &

het er oat ons, [jwhefein s het dependent |y
sel ected frop the p [ ni trogen, oxygen
and sul fur; wherei nXsai dR§u§st it uen{s are sel ect ed
fromthe group consisting oR H, Genus 4:

wherein R is selected from the group conmsisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting of H,
halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
OH, OCHj3;, COOH, CN, CF3, OCF3, NO,, COOR”, CHO, and COR”;

wherein R; and R, are independently selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heterocyclic, and substituted
heterocyclic, wherein said heterocyclic and said substituted heterocyclic contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group consisting of
nitrogen, oxygen and sulfur;

wherein said substituents are selected from the group consisting of H, halogen, alkoxy,
substituted alkoxy, a11.<yl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, OH, OCHs,
COOH, COOR’ COR’, CN, CF3, OCF3;, NO,, NR'R’, NHCOR " and CONRR;

wherein R” is selected from the group consisting of H, alkyl, substituted alkyl, Cs-
Cs cycloalkyl, substituted Cs-Cyq cycloalkyl, polycyclic aliphatic groups, phenyl, substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom

is independently selected from the group consisting of nitrogen, oxygen and sulfur; and
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hal ogen, al koxy, substituted al koxy, alkyl,

substituted al kyl, dial kyl am noal kyl, hydroxyal kyl
WOR)04@Dd3) COOH, COOR COR , CN, CF3, OCF3, NQCT/NR0P4/011010

NHCOR and CONR R ; wherein R is selected fromthe

group consisting of H alkyl, substituted alKkyl,

C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl ,

pol ycybkietn R isplelecied frpmo thesgroupemnsisting ot BsGotalkydawherein said Ci-Cy

I hyl bsti .ed ht hyl ., ;h I
BBSCH sclf R ot oSt ‘RS O Heetéor. b ST Bpced eyt and
S@llid afghpst i tuted heteroaryl contain 1-3 heteroatons,

erein said heteroatomis independently selected from
t he gFempouetssifsianng4 afayhetsystesizedlky goncoamentingiaf reactions known in

LN NIRRT A P—

Relggmmd 12 group consi sting of straight chain al kyl,
branched al kyl, and cyclic al kyl; conprises the
foll owi ng steps: converting a

Y- substi t ut ed- al koxycar bonyl - benzonitrile to a
Y-substituted al koxycarbonyl - benzam di ne; reacting the
Y-substituted al koxycarbonyl - benzam dine with
X-substituted nitro-phenacyl halide to forma species
of the fornmula 152 N 02N H 152 COOR X ; reducing the
species of the fornmula 152 to forma species Y >--
H2ZN N O\~ H 153 COK of the formula 153 ; acyl ating
the species of the formrula ON"YR | N~~\ HNH
154 COOR 153 to forma species of the fornmula 154 X ;
and am dating 43 WD 2004/091610 PCT/ US2004/011010 the
species of the fornmula 154 to forma species of the
formula 155 ~Ol NYHR HN\ H\ 5N R2 155 ~O
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Synt hesis of the Conpounds of CGenus 4 Synthetic Schene

15 shows nethods that can be used to prepare the
weoorpoesds of Genus 4. One skilled in the artP@i/iub2004/011010

appreciate that a nunber of different synthetic

reaction schenes may be used to synthesize the

conpounds of Genus 4. Further, one skilled in the art

wi || understand that a nunmber of different solvents,
coupling agents and reactiqgn cond i ons can be used
in the syntheses react Al conparable

results. One skil Ied in the ar | appr eci at __
N}éarlatlons in )b"@" [q?? @é@ESRfTuPPher Wil 8——@ '

|z§ var i Bri*8h e M (M 2abbr opg i at g yEat |q]{1 il 7 COOR

B fromthe anah ogous reac I ons

ot hervm se known whi Be appropriately d%ed |n tzhe
prod¥sses aboveg@t ngke the conpounds of Synfhetic
Schenme 15. In dhe bwesses descri bed herein [ ®andyh& H,, MeOH, THF,
preparation of th(g_ﬁ)g3 nds of Synthetic Sch&met.ab
of the preferred o’ ts, the requirenents for
protective groups are generally well recognited by

one skilled in the art of organic chem stry, \d =

ccor di pw e 0of) ReEUUI.CF, Ralt 18h pr ot up
O:‘ﬁs , an?l.ad_by__t_he__pr_aaessleﬁlﬂf th \|(“/ OOR

HIFQ s KereiM, cal though such groups rray\ﬂg_robe 153

expressly il Il@t r at e RiCROHpyRling dgentand val of

such suiitabl e protecting groygs,are well known in the
HdieRf OrREALC chem stry;” see for exanple, T.W
Greene, {"Protective Goups in Organic Synthesis",
Wley (Mew York), 1981. The products of the reactions
described herein are isolated by conventional neans
uch as mtr on, distillation, chronmatography, and
rtpng_materials not described herein are
%JJ IeHco \{6| afdy, are known, or can be prepared
rerhods knqusPin the art. The salts of the
corrpounds of Synthetic Schene 15 described above are
prepared by reacting the appropriate base or acid
with a stoichionetric equival ent of the conmpounds of
Sy nAB&irilimgSe B?F&e&&l mbtho @R BFepadingta cOLBHRIAN B Qalt thereof having the
substltuents or and R2 are independently selected
formpla the foll owing and sinilar substituents thereof:

44 WD 2004/ 091610 PCT/ US2004/ 011010 83 2345 \ |
Vol H3C N q:;a N H3C

Tx HD

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-

Genus 4,

fluorobenzyl, and dialkylaminoalkyl, wherein said C-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl,

wherein Rs, X, and Y are independently selected from the group consisting
of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, OH, OCHj;, COOH, CN, CF;, OCF;, NO,,
COOR?”, CHO, and COR”;
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6 78910 G a1 K1\ A MO 11 12 13 14 15 F

FZ-~6 OF Fp F 17 18 19 16 Mre preferably,
waaisodtements for RL and R2 are sel ected from PCT/US2004/011010

substituents 1-5 and 13. EXAMPLE 1 Synthetic Schene 2

2,5-Bis-(4-nitrophenyl)-1Him dazole (22). To a

sol ution of 4-nitrobenzonitrile (3.0 nmmol, 444 ng) in

dry THE (3mhereim®R; add®] dré iddependenity Belet&edlfﬂom thel group consisting of

am de (1. M sol uti THF, 3.6 dro vvlse
m xt upé 1, appbstigitte qooali.sﬁ{ rCubs r o6 SHB§tipted 1C®1C9 cycloalkyl,

18 ho n Wi S

12 oS B S SHES S BRR SphuEL Bn, sbsicd
K2 CO3 ngptitdylirbetecopetin, pnd sulstined beterodycidCithetel® saitl Jheterocyclic and
foll by 3- hrono-4'-nitroac henone (732

ol ) S oM MR YSTF cPRAT b TEAodPms oprem Said heteroatom is
tenpeﬁlgiegé&enﬁy §e1€été<i HoM tHe S oq |cH1t1§ ingl Jf'ihtf‘t%eﬂ‘-%:@g%&@d sulfur;

and t rgani ¢ | ayer separ washed
aqueous samheammckaiﬂabmtt(eﬁ@ arb) se&mtbda@nanm@ gadupr edresisting of H,

NaCl th , fil) d d.. .
conce&ff’glloﬁ?rédalkemg fi"‘g“ p eﬁﬁéﬁ&yyﬁéﬁ* i 'il’%?\%i-‘g‘g l%lfii dipligyjaminoalkyl,
45 VDh?@iQﬁ&&lﬁ}ﬁl’ﬁ{ POEHYSE0RA, 03dBR0 ¢bRShCON, CFZ 8CF3 NO,, NR'R’,

chromat ogr a over silica using CH2Cl2/ CH3CH

as el @HI@ORoa@dG@NRq& product as a yellow solid (150

ng, ‘0.5 mMmmul

204 Bi o- ( 4SS ciyielectii o s g s of H alkoyl, substituted
sol ut 1,065-25 4 abélﬁ 1, Ribstianée 0ylo dalld (i A)iphati

(150 g e B T &%ﬁdy@a?y?m iy o EOPS,
was adgesy Rawbytltmedanﬂleme quilflé’ﬂn \ﬁéib%ﬁ’ﬁeéurl’@ﬂéthvlb t heteroaryl and

SR T 1IN, AR ] [y pecon

cel i t eonthine1-3f hdtéroatbmsyvadereon sd thetiedor rig éndapenkiendd selected from
pressure to glveaﬁllowre3|due(82 0.32 mol,

6709 HaEORR ORI PHRgED (R BHCINGH I8t i on. N
{4- wherein R” is selected from the grou con31st1n§ of Cl Cg alkyl wherein

[ 5- (4-cycl ohexyl am no- phenyl ) - 1H i'm dazol -
}- said C;-Cy alkyl is selected from the group consisting of stralght chaln alkyl,

branched alkyl, and cyclic alkyl; .
comprises the following steps: converting a Y-substituted-alkoxycarbonyl-benzonitrile to a
Y-substituted alkoxycarbonyl-benzamidine; reacting the Y-substituted alkoxycarbonyl-

benzamidine with X-substituted nitro-phenacyl halide to form a species of the formula 152

OzN"/j/E COOR
152

; reducing the species of the formula 152 to form a species

N
’ N_-_/ﬁ/[ @
N J H g TOOOR

of the formula 153 X ; acylating the species of the formula
0 N /vy
e /ﬁig—@
”\,\;( H 154 COOR
153 to form a species of the formula 154 ; and amidating
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cycl ohexyl am de (24). To a solution of

2,4-di (4-am nophenyl )-1H i m dazole (23) (82 ny, 0.32
wornei/poiemo pyri dine (5 nL) was added cycl ohexanBCT/US2004/011010

carboxylic acid chloride (2 eq, 86 wul, 94 ny, 0.64

mol ) and the mixture stirred at roomtenperature

under inert atnosphere for 18h. The m xture was

theursgcient of Hi® (fmeuia ) 13hd it fraedaf gpedss nph. theheformula 155

resultlng yel | grecipitate was col |l ected by
ﬁ Lpratio |( )y ang a portion (40 ng) purified by
ag\h, to oyer silica using CH2C12/ CH3CH

(19:1 e uent1s56 0 o9 Vé the product as a pale yellow
solid (2(0 ng, 0.085%mol, 27%. inp 335-337 C, 1H NW\R
(500 MHz, DwvsO-d6) d 12’ 37 (apparent d, 1H), 9.85
(apparent d 2H), 7.88 (d, 2H, J=8.64 Hz), 7.75 (d,

e T ANk e LTS SR

1 78 s/?ﬁth&w $chknfebl A showdHhethddsABat(dah béhdsed o ﬁ%pzﬂlmthe compounds of
z 471.6 (M+); TLC silica Rf--0.43 19

gie@pﬁ 4r Oneckiledi Wgﬁmll appresiate @@Qgpmhm@)dlfﬁerem synthetic reaction
?Ml@ﬁl@gﬂa b%f}ﬂ?ﬂ? %ﬁﬁ&iz‘er %@@%@dﬂgﬂé Bf G;!Eu é.gg%li‘t}éer, one skilled in the

repare rna

ghewrils ubderstdnd 1980s ntBM3r ZﬂiQﬁffefEﬁt golserthit t@iplidf agents and reaction
4- nltroben%onltrl le (109 nmol ). _in dry_methanol

e 9ns\G88 b Yerddndh inihssereiiogb i ViR OmRAAR bretepuitsg
» O Qi Hed! i g thé ra¥t %f Oliath %afia (ﬁ}nt s ANGlels P&ueﬁxce and further, will

solutlon war ned unti | ete diss tion o
sa@bguize vahaiselintthe mppm@nstbl reacttbnatondiions tiemp ¢hiea bnalegous reactions

for 55h at whi- tlmsslld HACL( 3..69 69 . ) was
St on oiervise ety WhE b S DG EPRSBRSY U, inThE Proceases above to
Hakb WeScoNDuR@Ob A iRt &RMRmé gsperat ure and -t he

resulting solid collected by filtration, rinsed with

acet ohetharmocmswe dlesasibed ihorsirt fou tipy reépwetiensotithy sbiponnds of Synthetic

§§hefn§e (lg ofS ﬁﬁsggggﬁeﬂrgggg(gmemsc rtllljed fe uEr%%eﬁtts 102 pl‘OtSéCﬁVC groups are

Zeferfliys (véH Redopaivee byl Jmeldkiliedi idaBObR dfIganié BR@RiSH £ hridyaccordingly
t he known nmethod Organic Process Research &

@eo@ﬁmmmmatgmectegzg@sm lsraeC&S%ﬂmmghedoby 4he gepcesses of the

VAR5, 4 FETLATBIA A0 0 ESBEPLAE ccion s

achevh! DA KHSRGuiteble prdte@fig, gratbsrare welldmdwinhia thohtibf organic chemistry;
was _brought t goroys reflux. A solution of 4- =
ﬁ?ﬁt fap iWQB\?o?%e&ae ?éyte%tivez@@ms gn nﬁi&aasncl gﬂ@wwm@fﬂey (New

ﬁ@} gyas added dropvvl se and the solution heated at
u

X for 2h. The m xture was cool ed and the THE
r ermv ditie pratiicts ofeitia ¢wt1pn$é®unbed lerginvage &sofatiedpbye conventional means

S et REERES, Poontlancrna e FEE Tor 20 mi .

The I @ed#tibg %te?ﬁn!lsl Hot‘%cﬁ&a’d' 1Re&i8 C&r@ﬂvalfabiet écﬁ‘ﬁﬂl@f&aﬂ?dare known, or
dried to give th Fro uct as a purple solid. (1

Saubermspared §yym: s knowden fheatiuct was used as is |n

SUbse%% WS SERR compounds of Synthetic Scheme 15 described above are prepared

by reacting the appropriate base or acid with a stoichiometric equivalent of the compounds

of Synthetic Scheme 15.

In Genera 1-4, preferred substituents for R; and R, are independently selected from

the following and similar substituents thereof:
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4- (2-(4-am nophenyl)-1Hi m dazol - 5-yl ) benzenam ne
(35). To a solution of 2,5-

whe®aowid r ophenyl ) - 1H i m dazol e (34) (1g, 3.20CTHUB10P4/011010
in CH3CH (50 nL) was added an aqueous slurry of Raney
Ni ckel . The m xture was vacuum purged 5 tinmes with H2
and stirred under an atnosphere of H2 at room
terrperature for 3h. The cat al yst ‘was renoved by

filtr ron through e and t Lttrate
conce ed to gify he produc . 851 g, . mol
1009@ e product § used as n subseq st eps.

N-{4- [5 (4-adamant yl am no- phenyl ) - 1Hi m dazol 2-yl]-ph
enyl } - 2adamantyl ani de (36). To a’solution of 4

4-(2- (4-am nophenyl)-1H i m dazol -5- yl)benzenam ne
(35) (283 ny, 1.13 mmol) in dry pyridine (15 ) mas
added nt anca chl or| 2 1 eq, ny, 40/
nmol ) gnd,\the mxture;strrred t enpér ure

18 &nd Yhen dilute® ™ with H20(55rr1_3The ré%ultrn

solid was collected by filtration, dried and purlfl ed

5

by chroffat ography ovler silica 8 10
(di chl or omst hane/ net hanol , O- 5% gr adi ent 30 mn.)

gi vi ng roduct as a tan g .

15% 3 82C 1 (500 Od6)/§5/?fzPU

(appar I ) 0 (s 7 930160

(m 2H), 765( 03(bs 4H) , 192(bs

1. 71(bsl1 9H). EI NST?Z/Z M1 575135, Anal . (cl H N +1 19
CH3CH) The foll ow ng conpounds were synt hesi zed using
t he above procedure. N-{4-

[ 5- (4- cycl ohept yl ami no- phenyl ) - 1k i ni dazol - 2- - pheny
[}- € ahept yl am d Product asg brown sol i 5ny,
0. 03 2. 7% -320C./ [MA MWR (500

DVBQG:d 812. 37 (apparent d, 1H), 9.90(s, 1H), $76
(s, 1H ¢ 7.88 (d, J79Hz, oH), 7194 (d, J=9H 79H)

7.66(m 6H) 192(bs 9H), 1.86-1.45 (m 26H). EI M
mz M- 1999.6. Anal. (C, H N +2 H0O
N-{4-[2-(4-(4-fl uorobenzoyl am no) - phenyl ) - 3Hi m dazol -
4-yl]-phenyl }-4- fluoro- benzam' de. Product as a green
solid (18 ng, 0.04 mmol, 1.3% My 345C dec. 47 WO

RRREHRIHN,. RbIitS20 @(ﬁﬁ@l]alt@m ak kN d #68 sibitituents 1-5 and 13.
DMSO-d6) 5 0.36 (apparent d, 2H), 8.06(r, 4H), 8.0 (m

1H), 7.88 (m 4H), 7.78 (m 3H), 7.4 (m 4H) . EINS

mz M+' 495.4. Anal. (C H%%tﬁ;

[ 5- (4-cycl ohexyl am no- phen - dazol - 2-yl ] - phenyl

}- cycl ohexyl am de. Pr od@@thaﬁc Schegid 2)W soI i d (95ng,

0. 04 mo| /% I\/E 335-3 H NV (

DVBO- aéme(é-m op wa}-éﬁrmadamls 2. 932?5%1 Sotrt)wn of g-nrigobenzonitrile
" By

(il 440 A G iy gyt i 1.0

$ol4fA60min ZHF, 3.6.1@6Y dropstfe. HichBixttiz WdsIdlowwed.to Atimht rop, temperature

Iflc’)r 1|\8|) hours and was then quenched with 50% saturated aqueous NaHCO; (6 mL). To this

mixture was added K,CO; (414 mg, 3 mmol) as a solid and CHCI;3 (10 mL) followed by 3-

bromo-4’-nitroacetophenone (732 mg, 3 mmol) and the mixture stirred for 54h at room

temperature. The mixture was diluted with 40 mL CH,Cl, and the organic layer separated
and washed with aqueous saturated NaHCOj3 (30 mL) and aqueous saturated NaCl (30 mL)
then dried over MgSQy, filtered and concentrated. The resulting oily solid was purified by
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N-{4-[2-(4-(2, 4-di chl or obenzoyl am no) - phenyl ) -3Hi m da
zol - 4-yl]-phenyl }-2,4- dichl oro-benzam de. Product as
w@2@neerwicol id (36 ng, 0.06 nmol, 1.9% Mo: 31PA/US1404/011010
NVR (400 MHz, DMSO-d6) 512.6 (1, 2H), 8.06(m 4H),
10 54 (s 1H), 10.42 (s, 1H) 8. 42 (m 2H) 7.9 (m
86 (m _ 5H), 7.82 ( 2 35 1H). EMS mz
ﬂzﬁlsh @'ggmgtograghjé pver(s@map{lsmg) Cip 14/_CH30H 19:1) as eluent to give the product

henyl ) - 1H dazol - 2
? é‘lkﬁ\; Jﬁ&{é%}gﬁé I70 eQSI I)o :nm'ydza Pr Io?ucflzgs a
br omzaeBisc(4(aiangphéhﬂf51Hrmhdazme3%23Mp JI% 2 1&&@1011 Fof  2,4-di(4-
? L 512. 46 (apparen
ONBERE)- Mol CEh( K0 vy 0 Y8 Hmon, 1 H@I P apl) and THF (2.5

G ras it a9 g S ZBn ﬁgggd i3 ecides. The minture

a8 timed Grider H gﬁ@éuipdfnl té]ﬂperaﬁirb for 1051Bddddthdmr ﬁlﬂéned&lldbugh celite. The
M+ 499, 4 dAn 8: N) Synt heti (f Schene 4

gl%%r\@tsl Rceptrated under reduced pressure to glve a yellow residue (82mg, 0.32

%nﬁ(ﬁ oY%y BRNGAY o%skd%lﬁl%uf‘%ﬁétﬁ datior+ 1 m dazol e (43):

m Xt ure 3-nitro I ne hydrochl oride (42)

(2 O6Ng{4 [5o(42cyrhukiexylantin aphyolylpd H- inhidiae-§ §-phéngl)-

Sraroh S Pankiad o) I8 4o o hch 4 ariBopshsl g g (23) (82 me,

8:30irhinRh SAHLY v Added bid
R IR o ddded kb uiosJIE wbid hloride (2 eq, 86

Bl 04 rmg,él‘%mm@ dnglrthe miztieé stirogsbat rogin, tempaaﬁjraakdmﬂ atmosphere

g 32%1(’}?61 1x1utfeh \?V#:E(lnlirg q? %{]g @Qgﬁg cﬁngt g % &? Iy mm dThe resulting

gélley prodifinte ad collocteialsy alteaidnt ©7tHe) 4RBA ?)'dﬁlo%n@O mg) purified by
stirred for 30 mn. The brown gumwas fil

shduomptopraphy eversdica 1@51%1@1)12@2(@}&9}%619 1 as\elentiim give the product
t t a
YERR ARG o T Bl O2be” I UTSY CTRHCAR 00 s

Elb«b%qig)edﬂZﬂk(pppuréﬂh mlutle) 9.8 eppptent & ma), 7088, (4 8HY®-8.64 Hz), 7.75

s 3’3%?#55%’@%’%29@ FPF A0 of 5B (Giogisa b e 28, 1= 8.59), 234

(1ﬁ4dliq e (%H@H) &U@ﬁ)(ll4§89 4§i) 9 798 )d6}ga§/l/z 471.6 (M+); TLC

di ssol'ved in

€1ép@8ﬁ=(hﬂ?nb%¢ldedléc)romﬁhan¢{amﬂahul‘ rAylabf(CBHaé%CM} €KHI N(i n
water) (1.0 nL) was added carefully. The system was
flushed once with hydrogen gas froma ball oon. The

reaction was stirred at st,nmegggcﬁéﬁ{gpgen gas
(balloon) for 15 h. The supernatant was passed

t hr oudtNisrobgazagpiding HCE (325h éprepared by therknasia metbod Jogral of Organic

e A T e —

ﬁl digtmetiancd \(8Mmar) argradded a@bluﬁdnlo‘f sd@iﬁﬁﬂﬂibﬁ@xﬁl@t(awmmol 400mg) in
ght - brown sol.ids (1. Zoblg]@ 99 % . The dianmine 44 wa
B

ggfe@eyharn@ he- Aggggeaq:gethp sp ,Wned until complete dlssolutlon of the solid.
The solution was stirred at room temperature for 55h at which time solid NH4Cl (3.69g, 69

mmol) was added and the mixture heated at 45°C for 48h. The mixture was cooled to room
temperature and the resulting solid collected by filtration, rinsed with acetone and dried to
give the product as a yellow solid (3.7 g, 18.4 mmol). The crude product was used as is in
subsequent steps. |
2,5-bis(4-nitrophenyl)-1H-imidazole (34). (prepared by the known method
Organic Process Research & Development 6, 2002, 682-683) To a solution of 4-
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Preparation of
N-(4-(2-(3-(Picolinam do)phenyl)-1Hi m dazol - 5-

wQ kgoplexsyd ) pi col i nam de (45): To a sol uti on of P€TTES2004/011010
diamne 44 (0.19 g, 0.76 nmmol) in pyridine (4 n)
pi col oyl chloride hydrochloride (O 43 g, 2.4 mol) was
added and stirred at rt overni The sol vent was

pieRboEamdas ma (s muel)iad (5 B TOHO L NKpled NaHCO;

é‘&l’ tlﬁg ﬁ(? Lt ﬁ{e%o[&&oﬂ%%&rﬁk%ht g \ﬁgdrbgssrem.e A solution of 4-

ﬂh’fo@héhaeyltlﬁﬁnﬁdeaqmp €1.2b¢g, Thenothiediyal HRAS npluy wid &tdled dropwise and
further rever se- phase _chromat ography ﬁ‘§:Corrb| fl ash;
ﬁ)@wbﬁwnrheﬁﬁeéraérefbmsf@\ﬂm& e mtrs@rw.a@ cwl pnchhe TRF gemoved under

Wgslsﬁgéﬁt g?ﬂoa%‘%ﬁ%fﬁﬁ% 10 \é?hvvas > agdgyeﬁit (%%cétgﬁe (6 mL) and

podred $nts i @O0t ML apd istifrédfe. 20Men. Sd]‘hledﬁsummgsohd was collected by
flltered éﬁ.lvashed W th (2 x 10 nd dr

H@Hﬁﬁna&@ egtto giye @W@rﬁ% ks tad’“éBlﬁaﬁOthLi?@ S élﬁea@cgsﬁ%) The
n?fh?ocﬂct Wk 19se ﬁ)riﬁ sl%@é%lgéﬁ steﬁk N'VR (DMBO-d6, S in

10. 76 (s, 8.71 (d, J= 4.8
Hz, | 4+~ (4—8mﬁﬁopmnyklﬂ-lmMOl-S-mhen&MS (33). Hjo, a solution of 2,5-

Ebs%45 %111@% 1r{]§ré)( {%-lmc;?zgle @4}3?1@2 %dlf 1)71r)9§H:<}91§I G%_m%) gas added an
Eﬁueoﬁs El)urrjl o ﬁénegzleoﬁell'D The/ nﬁ’ﬂtuﬁéjwasl Va&uﬁx ‘Egpge@ 5Himes with H, and
ytn@exi undkr @en a@m;sphenel)of Hz ataon temperaglr@ fcmz?)h 1Tlng cata]{&t was removed

hﬁEéﬂlgnaﬂP wgnﬂh%@hﬁnﬁ%m %Gﬁeg}ge ghe product (0.851 g, 3.2

Rined1a1@0%)0 The brodudt Wasis3d s isrif pliseyhent depd. M dazol e

To a m xture of 3- nitrobenzam di ne

§1y dz oShibl5-teadamntylanggophengh)d Hrimidazel 2t yHritheawyBus
41. |
g@%?&:&g‘ (Q%nd %82'{%&(%{& ef ?E)r:h 1)‘(2%! %B%Q(Bp%renﬁ#lﬁ'lmldaml's'

yl)Bmizehmmw(SS (n8sr mgjehaeytmiwl)) nmd elr3( EpI;arld(I& {05 gmL) was added

%n%t}ngloclg%holpglgéﬁlgaéq @le ‘ffﬁ%% %gd ?%%é}re stjtred at room
Hﬁ?pécrétﬁfekfoi“@% ah G TRY @ uld AP RS0 954 nl1g! Arid '?qu?cﬂ‘g s\‘?)\%dth’as collected

about 30C and evaporated off THF in a‘rotary
b Gldir @85 d0edaid pjsmnalzb}oth@meto geaphp ovet slica (@idhtoromethpne/methanol,

Yo miEl AHREhe Pt BT e TR Codly Ouomufl 1% Mo

S

3.900(ny, 219Y. 46 mydty LQHs, 4H), LI tasb SBEAL (bst ). EIMS m/z M

$753° el BN REHLO8B] 1 Gazol 2. y1) benzenani ne

(54): T-BBQolldWﬁl\l/g@oﬁ ORI Webré dymh@ized uSinBMRY dbo@Procedure.
di ssol ved in HF (4:1; 60 nm.), an degassed

(ar goN—é‘t-fﬁ}ﬁ‘bhx'éqld)eptyﬂemmmphsnyl)-il!i-mndmﬂ@yylhphkwl}-( in
FFIGhen VB PR af SRERE IR Homes b B8R £ it Tho: 18320
'"H NMR (500 MHz, DMSO-ds) §12.37 (apparent d, 1H), 9.90(s, 1H), 9.76 (s, 1H), 7.88 (d,
J=9Hz, 2H), 7.74 (d, J=9Hz 2H), 7.66(m, 6H), 1.92 (bs, 9H), 1.86-1.45 (m, 26H). EIMS
m/z M 499.6. Anal. (C, H, N, +2 H,0)
N-{4-[2~(4-(4-fluorobenzoylamino)-phenyl)-3H-imidazol-4-yl]-phenyl}-4-

fluoro-benzamide. Product as a green solid (18 mg, 0.04 mmol, 1.3%) Mp: 345°C dec.
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reaction was stirred at rt under hydrogen gas

(bal l oon) for 15h. The supernatant was passed through
w@2padwio Cel ite. The reaction flask was ri nsePCTMS$1904/011010

MeOH (25 nlL) and the supernatant was passed through

the Celite. The filtrates were concentrated.in a

Lot ar evaporator and dried in vacuumto obtain
QMR (ORMEs) DHS Q801310536 Gpweny d, 2k Slogm ), 0 (m, 1H), 7.88

it e g W SRS Y d Ly e CRE B

') ph - f
R R N T K S
#wbMp:836-337°C. 'H

oy dohaxylamideo Prfbichgh mmmlxde(%mgAéO@, mrpoly

AR St SR R SR PR SRR A P R 0. 791

I 3k
00751 v b 55 e 50, 1.5, 1

dERa2IdY, U 26 (i 3. d@MSm/m@ fréik. ér Aabl @Y i fi ed

sl voR- L E1EI ARHERRP forss e DR B R R P bhenyty-2.4-

mﬂbeﬁe@ﬁﬂu&é/a]&‘éﬂ@ét%@ aogréent JOBAVQ6 add, loa s t1l.9%) M: 310°C. 'H
CH3CN). Then sat'd NaHOCO3 (10 nlL) was added and

MﬂRdéOQ,MaHZ, aMBO-4w) ébZ i1, 8 Phenst), d8.5dés,d H), 10.42 (s, 1H), 8.42

e ol 944 A0 aBb e IR (B SEDaT > aF 1) AN 70 M 5959

(B0, HSN;7 4 %: np 208-10C. H NVR (DMBO-d6, S in
pp 10.73 (s, 1 H, 10.60 (s, 1 H), 8.77 (d, J= 4.0
Hz, 2N-|i4-[58(45@ msthyicygjohegyRiangino-phenyl)- lﬂ-izmd(aagip%yﬂmhenyl} (2-

%geghigcycggﬂw% %méigz (Pégdljjeq a%§ 8%’0% Q&W{h 8&)5 mm91 ég%) Mp: 195-

(1990(: 4(;H) 1}1\@1{2@8«} MHZ, BMS@ @4 52 46J(appazezﬁ <HZ1H)1 9-38 dd, 1H), 9.78
I()@J*'{ 7, 1H)e7.9% 1dChJ=[1|0H|zq OHArﬂ:H), (7(8@1‘21@-@’61\%@22 7§2H294H) 7.63 (m, 6H),

Z ep@} 223{)03, 2’5%%;%%@ q ﬂgmNSH) 11800 GEBM 381k 4L DS 1 0tz 3H),

8:848d (553 {H). AUMBnrAIEMase). phesly(Q, H,aK) n dazol - 2-yl)
phenyl ) -1- adanmant anecar boxam de: np 261-3C. A mixture
of two sets of ami de and sone aromatic proton

chem cal shifts were seen. 1H NVR (DMSO-d6, S in ppm:
9.43 (s, 0.3 H, 9.35 (s, 0.4 H, 9.33 (s, 0.7 H,
9.24 (s, 0.6 H, 8.22 (br. s, 1 H, 8.15 (br. s, 1 H),
7.97 50 WD 2004/091610 PCT/ US2004/011010 7.94 (m 2
I—|),768-758(m3|—|) 7.51 - 7.49 (m 1 H), 7.43
(d,"J= 8.0 Hz, 2.0 fic Sghe , 1.94 (br. s,

% g') . %eégr[aﬁah oP z-gﬁﬁ?tmp}lé%@l)@{eﬁ i%ro&rl%&%&i\@mg%%ﬂa @3): To a

@Mk @f %nﬂéﬁéi%hﬁdlﬁe hividrashloSydat (@2} (2.0 el Gamol) and anhydrous

SR8 B ey rmel) THE, LB S Yotor4 St e 2gdsgh and heated at

Y@ﬂ& fomzbtn%e T8en ﬂ sBlu‘hBﬁ’ e ﬁéﬁﬁbﬂieﬁ&‘cﬁ‘ BRRRB () (8803202 mmol) in
(2 .2 mmol ) and anhydr ous

THF (4 5 mL) was added slowly over 6 min via syringe. After refluxing for an additional

3h, the flask was removed from the oil-bath and cooled to about 30°C and evaporated off
THF in a rotary evaporator (with care). Water (50 mL) was added to the residue and stirred

for 30 min. The brown gum was filtered, washed with water (3 x 25 mL) and dried in
vacuum oven at 80 °C overnight. The light-brown gummy material (compound 43, 3.17 g,
99.7 %) was used in the subsequent step without further purification.
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NaHCO3 (3.44 g, 41.0 mmol) THE (18 nlL) and water (4.5

nm.) were added and heated at reflux for 20 mn. Then
w@2@ebutsion of 3-nitrophenacyl brom de (51) (2PGDU004/011010

10.2 mmol) in THE (4.5 nmL) was added slowy over 6

mn via syringe. After refluxing for an additional

3h, the flask was renoved fromthe oil-bath and cool ed

to abﬁmthsm %fné-(&(‘&ﬁﬁﬂﬁ?wlwl)flﬂT@@Zﬁl—a—yﬂ}heazgnamme (44): The

FABPENADRlna( 1 T BE HunoBARAL. A8l i RRANIERE: (#1188 1), and

fegasdedi (Taﬁgoﬁsatﬂﬁﬁlﬁleﬁé)l t'E6 ekt sh@syed Rk Nieket (in( &aeér)Zé 0 mL) was
i n vacuum oven at 80C overni ght. The

d dried
@ﬁlsf? A (versripshed oage with il dgogenogas fr«u@ a balloon. The
purt?(fﬂ"ﬁfg stifted ¢ ﬁf‘ ﬁxgcze?g%wgeﬁt ﬁa@ (’l%ﬂdb%nforf Y5 thherl“he supernatant was

I on.

Basgat {hfovahi ayedheGdlixe. 1Thd mdﬁiﬁﬂlasﬁﬁwds)diﬁéttﬁ'ﬁﬁ MEGH (25 mL) and the

SAPetRtapl avas P remen e el e Fhwaips Wlig fgoeentrated in a rotary
%@gﬁ%%ﬂ‘%ﬁﬁh(ﬁ Sheuuh®+t J%QQE%ZII%%’?’%V@E s%%f 26"%5@{;\’/&%' Phe diamine

(1.0 nmL) was Syst
44 vebestddn diee swbbdyubytdeagien. gas from a bal  oon. The

reactjon was stirred _at rt under hydrogen
(bar | BTG 150 o supeNndnhes y(ﬂyggﬁwg%@aphwpo@wmdazol-s-

m@éﬁgg&n&ﬁhhhﬁde 4%: react ignidd éﬁﬁlev\ﬁﬁmfﬂe%f tfh 0.76 mmol) in

and thé supernatant was passed t
PYTEdIIBE (4 md) Pﬂﬁ)éo}ﬂlchloﬂdb éls(dmhbnde Q. 4higr aﬂedmof) \aas added and stirred

ra or. and dri e vacuymto
fi R pieBtnr Rl et P iy B andinc o on i isd v s NeriCos 5
msdo ldbtaaxh @m@xmateﬁapt TRE sofdseReFAIt&8d, Ofashed w1th water (5 mL) and
(4- (picolinam do) phenyl )-1Him ‘dazol -

91119% Ffé ﬁ?ta)lp cee| HamidgedY 6 5§he matesiak plag tpusified fﬁn{t}m by reverse-phase

S e R LT, e gtons v

aﬂdmde@aﬁﬂ strapbmeii offtthe tfolatﬂes @kt y th'El’(ﬂ{my e'DIﬁenV‘@?d NaHCO; (10
ved g 5 h3|due was stirred with sat' NaHCCO3

’(ﬂ?f VhAS) @ addsd gl o plarted toiecsinitate. The seligs ‘d’§f9v\@rt‘%§ed washed with

{yhdel @2 4.0 YRS Ql‘ifidfgél:da% %{1&5 c{v'éﬂ 20N Gve g{?ightefd db?am n pure diamide 45

obtain the crude 45. The materi
(Q.ﬂith r14y%ol);,enp QQ@-SEIELaéié NMRr(DMS(ng,a&imyp;(nﬁoﬂbWS I(@STH) 10.69 (s, 1

’fﬂéﬁan%%é%daw&?%& A Hgd & .65 (ol By 3+ 11 (m, 2 B,
soI ids ']s—;l-z:ﬁwel?ﬁ 21 HZ 2. ﬂ?é ??F%’agﬁ&efglgd’J 8.8, Hz, 2 H),

788 (g ridd), 7vwsqded=w $ Hz, sm)ev 72 2d,x/ <1 8.8, 1ay) 70 @7 =17.6 Hz, 1 H),
L8\ 5B Goir b ek Ls2 08t 80 Mo ThEmE 3654 S Anat
i%zvﬂmségﬁﬁﬁﬁzolbi7ww C@gﬁ?cdﬁij I4 nsprﬁtm 2120 768F:s)’5 1

(br. s, 1 H, 820 (dd, J =7.6, 3.6 H, 1 H), 8.18
(dd, J: 7.2, 4.0 Hz, 1Skitheti Sthefite5 J= 7.6 Hz, 2H)

! 04 lfe@gatl%eb ;9? fe#ls&?-nﬁtrep@naf)@-@lwolw@i (e ajmbxiure of 3-
ﬂlh%betﬁ%mldiné’ﬁlydrdcﬁoﬁdé t42) 2.6 % 0. b'%nmdl) and anhydrous NaHCO; (3.44 g,
41.0 mmol) THF (18 mL) and water (4.5 mL) were added, and heated at reflux for 20 min.
Then a solution of 3-nitrophenacyl bromide (51) (2.50 g, 10.2 mmol) in THF (4.5 mL) was

added slowly over 6 min via syringe. After refluxing for an additional 3h, the flask was

removed from the oil-bath and cooled to about 30°C and evaporated off THF in a rotary
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H. M5 [EI] me 461.4 [MrH +. Anal: (C27H20N602- 0. 41

H20-0.21 CF3C2H) C, H N The follow ng conpound was
waynthesized usi ng above route. PCT/US2004/011010

N (4-(5-(3-(1- Adamant anani do) phenyl ) - 1H i m dazol - 2-yl)

phenyl )- 1- adamant anecar boxam de: np 247-9C. 1H NMR

DVMSO-d6, 8 in :9.26 (s, 1 w0 9.19 (s, 1 ,

(qupgra(t@r, (Wlith_ye}re)? _p%tqrd,b'o Jlllg)gwas p@edztoH}lgz rqs_gq;@ :(rgiz_gtgfcd for 30 min.

i ( =8 led ;

i"pgb ’ Rl%ﬁﬁtat;.z Xx%?e( gﬁérﬁd,i;va;héd %th \%atéf(? ggg érh() dan% J(R-i:ed in vacuum

8véh aiﬂ28k())001 ovprnigh?. @Be (ight- IEIE?W&OH)IS gc;)gﬁigu?&l\)ﬂfii] 300 %29?‘.91 %) were used

1.72 r. s, e . +. Anal:

Ft@?ﬁumwﬁétensvl%et@ﬂé I930 CF3CRH) C, H, N.

%ngaﬁ'hgl gﬁyht @éﬁ%ﬁl“hﬁ@ﬁ&@% our naﬁ 2@2&1% penamine (54): - The

lenicemp&ynd? (1. 19Q04 8 2 61)20ad )dissolvedsml Me@Iﬂi-TG{F (4 1; 60 mL), and
ni tropenzonitrile (25.59, 172 I in dry. net
39@'@%&1) A 3%%9@'311656)2 oi‘attﬁ%?rﬁjfw Zﬁﬁw Mgl i waf q%g?l 0 mL) was
{5@%1)1 apﬂle ﬁfhyhhﬁféd\’@fcmﬂy Ao &Pg% ﬁ{)g-l a balloon. The
d| ssol ut §

i on of d. The sol ution wa Irre
reaotion mﬁtraetdﬁtet limﬂler Bﬁho@n gak (ledllobnyfor 4 6h.i 'dihb\lwt(él‘natant was passed

Stgeodtp b ST Rt e eecinma Rt Py s 3 MEDE 28'mL) and the
bR Al U R pided Hﬁou%hﬁﬁié' Célﬁg SpAd H1tfddsl Reteeeh¥ntrated in a rotary

filtration, rinsed w acetone and dried to give the
PYapQUAter ang ca*ledy@ Vh@ws el dbipin dightebrgwnisolidstinl 2 2,624 %). The diamine

gli%fgw%n%gg s used as is in subsequent steps.

tro-p eny SmSH-l m dazol 4-yl]-phenyl am ne

(85). P&@pzﬁaﬁbﬁd by tdfe KknomMn3nstBQgidelifidmido)phasas $H-imidazol-2-
Research & Devel opnent 6, 2002 682-683) . To ansloI ution

aﬂ)phewl}nl%waﬂ? éNe Tam sqatioggf ﬂmdwe) 54 {0:itBee, (Wg6 mmol) in

%ﬁh@@ g4 g%%ﬁlegoggm an \}gﬂgﬁ“’r ouu% {03 é o goroﬁgvaé 84ded and stirred

pedt lovernight.sGheisaloemt wak réadved ahd ﬁtmmdhg/bv)as siireddavnith satad NaHCO; (5

bl S stprnaetssil b itk wareafteed Gaheo i ateRds mL), and
aHd 46 @S SRRl gdmandss. h%%ate&i%ﬂ% Cbrhe ar fubBEUES C}everse-phase

pressure to give a brown residue resi due was
shropwiaizaphyn C%MﬂHﬂBSh(; a:qlVﬁIliSOllxml)e a@ﬂz(ﬂﬁ/ﬁz@s uThé pyre fractions were

Shrbief gpd S3E B pE b ME1alRh s His G- ehid el Ramrcos 0

AEYt wad hd®d Md bolids RERdaR dorbaigithte OThe $0lidIweR KiRede8dwashed with
by filtration and dried under vacuum The crude

pres e & sl sad desd iusvwiuglmécm 8AC everpight Gpobwgin pure diamide 55
Q PCT/ ane b]gﬁ/
éf 3’4 15 7R %d% enyl %Q %o? 9‘?‘]5 ei @ﬂ H), 10.60 (s,
arm)ds 7784@) J =100 ﬂzSQ|H)t 880 (@fl H), 8.38 (s 1 H), 8. 21 (apparent dd, J=8.0,2.8
}54 |tro henJ) 3H i ni dazol - Ajp | am ne
£853 H), 8.10 (apparent df, J= 7.6, 1.6 Hz, 2H)786( 80 Hz, 1 H), 7.79 - 7.69 (m,
4H),7.76 (s, 1 H), 7.64 (d, J="7.6 Hz, 1 H), 7.47 (d, J= 8.0 Hz, 1 H), 7.38 (d, J = 8.0 Hz,
1 H) MS: [EI] m/e 461.4 [M+H]+. Anal: (C27H20N602-1.29 H20-0.04 CF 3COzH) C, H, N.
The following compound was prepared using above route.
N-(3-(5-(3-(1-Adamantanamido)phenyl)-1H-imidazol-2-yl)phenyl)-1-
adamantanecarboxamide: mp 261-3°C. A mixture of two sets of amide and some
aromatic proton chemical shifts were seen. "H NMR (DMSO-dg, & in ppm): 9.43 (s, 0.3 H),
9.35 (s, 0.4 H), 9.33 (s, 0.7 H), 9.24 (s, 0.6 H), 8.22 (br. s, 1 H), 8.15 (br. s, 1 H), 7.97 -
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(49, 14.3 mmol) in dry pyridine (200 nL) was added
cycl ohexancarboxylic acid chloride (1l.leq, 2.2g, 2.02
woreqo40%6md nol ) and the m xture stirred at roonPCT/US2004/011010
tenperature for 3h. The pyridine was renoved under
reduced pressure and t he bl ack residue dlluted mnth
result tar/ oi

t ur at ed e

T8k o dh BPRFI 18 @ Gl - AL Fo T (G ¥ e 1 1D, 203 (o
t I50

50 5 LOFor G A AR, BAPRIREE o T 1, MY T e 708 v

Ambb €0y BN SL ep31 HAOANGH; 0l e). 3hEXsbedir@dkyNi c acid

{4-[5-(4-cycl ohexyl am no- phenyl ) - 1H

i m dazol - 2-yl ] -phenyl }-ani de (88) To a solution of

Oycl ohexanecar boxyl i ¢ aciSyniheti¢ Scheme 6

(0. 56 EPAIRE AT OB MR PRI @ 1o«

addect BEdeyitrob&iemiding hiyt@chlotide i(82) VA0S WN 1;o)uz @ﬁﬂ015 >and anhydrous
ure was stirred under H2 for

with H2 gas. The t
N o2 A el TBF A8 S AndeHetr s BOgvdinadded and heated at
teﬁﬂ&q@{h@ S S $hen hWBHYE o 3 k?ﬁt? &grfrbﬁ)%llig %12 4y % 10.2 mmol) in

was used as Is In t e co
el @issdl) wed added! slwabyy pvetion@in ﬁms)'nngﬁ:i Rfter reﬂuxmg for an additional

:fgé ﬂé§c lg/%g ?%(lﬁgg O %iogth%ﬁ'lir %ch ?cl&? rd tfgqp(oﬁq-gg‘;grgnd evaporated off

13312 1ﬁ'a"i€t ‘P%éve[p%ﬂﬂ& 1%%) REAHCEH P PR S Red bEHjthE tﬂé‘s1due and stirred
resulting bl ack residue sonicated in saturated

@ Orrin. fTheI twowd poscipifastvwerg ifiltered, washied WlﬂaWatwa@ x 25 mL) and dried

| | d b
oG D BB B e B RS oyt 85 16 . 59
oh)odre hestE RO albFedRaNaEp @&h&%famglpeﬁﬁ)aatmﬁer si | Io 0887

to give the product as a white solid 41. ,
mol , Synghesigpof §1@d4-wmqﬂbwmdam&é@lmzemnms (64): The

bl cdboutt 35T e JufTa el by Medite A0 60 L), and

ﬂi@ga‘ﬁhlzi, (aZQd)n. aﬁhcﬁﬁhérb)s TbH}la’c Sud¢ frRankiNicRel J3n &mler) (1.0 mL) was
g.ged (@r HYd Thy_qy@qul Wf uslgdmcm\glﬂwzﬁd@%gn t]gaé ﬁ*ﬁg a balloon. The

§&0t15ﬁ whs stirted d82ndp ﬁy@@%&@%ﬁasggetdofd&ﬂﬁﬁﬂri@ﬁ hE Euepaernatant was passed

synt hesi zed 1 n a nmanne at ‘descri
fHivowgh alpad{df Cehte The reaction flask was rinsed with MeOH (25 mL) and the

gwe}é n%%g l Ohgl'i( illgp) paﬁgg Fﬁ %mfe&és %v%g(}rgzggtgatedz n a rotary
ebé})%eatslharwaﬁ&gf@mﬁuﬁwob@l& 1igBi-BS w2064 ? 994%). The diamine

eluent to yield the product as a tan SO|Id (13
64 reus et in tBeogxtppactions- 209C. 1H  NVR (400 MHz,

= 4HZ%6§J%51%9429( ?f’n f1 11), &éSQ%gég)ananu&)i)ﬂényl) 1H-imidazol-5-

%héiﬁﬂﬁﬁédlﬁihiﬁﬂ@ 65): . T% $Bolutibn blﬁ)the diafdnd B4 (OHD. g,2.16 mmol) in
pyﬂdljﬂl(’:') 4 mL) pl((:010y1 chloride hyd(rochlondleD(O 43 g? %(4 mn?ol was added and stirred
at rt overnight. The solvent was removed and the residue was stirred with sat’d NaHCOs (5
mL) to obtain slurry material. The solids were filtered, washed with water (5 mL) and
dried to obtain the crude diamide 45. The material was purified further by reverse-phase
chromatography (Combiflash; solvent mixture: CH;CN/H,0). The pure fractions were
combined and evaporated off the volatiles (mostly the CH;CN). Then sat’d NaHCO; (10
ml) was added and solids started to precipitate. The solids were filtered, washed with

water (2 x 10 mL) and dried in vacuum oven at 80°C overnight to obtain pure diamide 65
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ElMS mlz Mr1499.6. Anal. (C, H,
N-(4-(5-(4-adamant yl am dophenyl ) - 1H i m dazol - 2-yl ) phen
w@Q bdoplogislio nam de. Product as a green solid (3B0mpsS2004/011010
0.064 nmol, 8% Mp: 341C. 1H NWR (400 Mz, DWMSO- d6)
810. 75 (s 1H) 9. 15(apparent d 1H) 8 76 (m 1H),
8.18 .(m , 8.09 ( g? (m : 77 (m
085 & 589?(%9 mMpp55-7 (@3 (b r(PMSp{dz, S(mppaﬂ) 1076 18 (108), 10.59 (s, 1

Rsr0 O S rtdys 4 Byoha >8‘25q445n4aaz@|3 SHp § Bk 18 (00, 7=

yh) a H-Hmatiny kawqt, W’X%@%Qﬁ‘l’?%ﬂﬁ'(ﬁ?s ﬁ? 758 (@hﬁé%Hz 1 H), 7.70
chr omat gr aphy over CI8 usi ng FA as ‘el uent

(so 1 el 69 (dppapmb t et 684z 2@}11)@&62&(61 J g 1 BHay,1 ), I68 (t, J= 8.0 Hz, 1

M Tty 4 TG g B O M0 Mg By .

1 1
.(2814 11‘?:: fc!ilo@ﬂgn Eﬁmﬁd%d vVas tﬁ&me@@smg?ab'é?e gdﬁéeé H) ,

m
10H), N1(45€§ il @qlgmantaaemé )phﬂyl) bHaml(lmol 21yDp

R Emeci baZipmidedpin #4755 n IR Bhisiosty Szmﬁp}fahgr% (5 1 1)

yl1b (31 ARg0d @ypmhﬁgﬁg@w Qamct@) 7% I 3e PNasL 2 H) 7.65 (br. s,
chr omat ogra hy ovér C18 'usin A as el uent

ﬁd{)y 7éPdddhe=FbdutHHzal 1y, @ﬁgéﬁh éol’/‘ @H(Z;LMQ, 788dds/ = 8.0 Hz, 1 H),

93 g ¢ %@Nﬁ?ﬁ tbigs é%%%é&p? e gél ol %W‘T{%%g YT Anal:

S@mﬂlgmoz-h .13 KO- 0&481‘113012—!6)30 QF; 0O C,IE8Hz, 2H), 7.68
3H), "7.59 (bs, 1H), 54(m 1H), 212(bs 1H),
1.91 (d,J=4Hz, 6H), 1.698 ¢h (m 3H), 1.30

e

( m %@I{W%fﬁiﬁmndgﬁgn { ﬁ)l\@ir %d\'@'ryl h)giﬁgl_ gé% .;[Jugﬁal of Organic

@mimyﬁ) Cy1990h 2Q05aG0E r Box amiutim of%m&rcﬂﬁnmm (25.5g, 172 mmol)

A B AR B e e Bt 2O AR SR 48 .5 o s

m@éolutﬂl/‘)vanﬁézi ul%ﬁ%oﬁéﬂ_’&e dls's'blblﬁlgil Q)f‘%é( M. %%1‘3@&1 was stirred at

(@m ﬁﬁ)per@tuﬁtlfof ’a5h Bﬁ—tyhlch B s(cmd M}Hg(;l @, mlzbmm@mgs added and the
90 (H%‘@t 84_%13 ‘l_éESS Po(rnZiShl 8"1:?19, mv%ture was COM+ g{ to roor% ter/_r\lgerlahlre and the

N:sﬁﬂm ?soﬁ& TOlRIND Y filati 6 RRREY With bidktonid 8ia¥ @liecPto give the product as a

ﬁ]glphen cl ohexanecar boxani de. Reverse phase
§ é@;(&ﬁﬁ;& &0 mnmig 62%)-nd herpedenpdurst Avassused asris in subsequent

LR ¥| eId the product as a white solid (7ng, 0.013
Mp: 240-241C. 1H NMR (400 MHz, DWMSO- d6)

512. 4Q—[Qk(ﬂleln‘tD-ph&lyi?)O:’»HSmldéi)ol-4%fl}gﬁhélﬁylalilhﬂe (83). 9pheared by the
o2 i (m S :_n cL' h Ve tl@, ZO%ED 682- 68%) To a solution
BEAL n%g&%&gﬁﬂ%](%) 3. 18g, 14 mmol) in THF (48 mL) and H,O (14 mL) was added
NaHCO; (4%, 9.4g, 56 mmol) and the solution was brought to a vigorous reflux. A solution
of 4-(2-chloroacetyl)-acetanilide (83) (3g, 14 mmol) in dry THF (25 mL) was added

dropwise and the solution heated at reflux for 4h. The mixture was cooled and the THF

Al‘ lh'

removed under reduced pressure to give a brown residue (84).

The residue was suspended in SM HCI (aq, 150 mL) and the resulting mixture
heated at reflux for 1h. During this time the solid turned bright yellow. The mixture was
carfully neutralized with NaHCO; and the brown solid collected by filtration and dried

under vacuum. The crude product was used as is in subsequent steps.
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1.92(bs, 7H), 1.73 (m 12H), 1.42 (m 2H), 1.23 (m
4H. EIMS mz M-1 523.6. Anal. (C, H N
wWOR{(4409561( 4- (cycl ohexanecar boxam do) phenyl ) - 1H¢CHUSA0011010
-2- yl)phenyl)picolinam de. Reverse phase
chr omat ogr aphy over C18 using H20/ ACN TFA as el uent

to yield the product as a white solid (115 0. 247
mol , ngl%lemecmm%cacld~i4-|mmn{tn@~phw) %m@daa)l -4-y1]-phenyl}-

812 o&ﬁgbsl, o4 g2 fa)“ o3 719}150() enf, ¥ imitadiG %}i%ylannne (85)

glg3 24 Gcihmoll)—lﬁﬂ&y ine 2290 mlbi)was7acﬂ9d € clohekaﬂd:ﬂbo;@lﬁb acid chloride

% , ., 7.66 (m 3 (m 12H),
d.5u, 2dg 2£Q p@l 15 pymo} agd thg gnxtg]:e,) stm;edﬂ T0GH tgpyeratllref §r 3h. The

%ﬁd]ﬁ%&ﬁa.s %ﬁ%@ﬁ%ggﬂed&%gﬁg&g%%@QE% Ea%gl%u%@ﬂutéd @8h saturated

NaI—I(EO'e,5 T&réré@hﬁigdiiﬁ)k&ﬁlﬂ@lam@ geliscetd)yniinylion did alm“daﬁzt@ |dry giving a
-2}% Fhen -2- net hyl cycl ohexyl am de. Reverse pha
sqlidothat Bigs ﬂgﬁno%by EBCE BRF- AT 13a@nalu%h{o) The crude

Bk e s O e b0 0 e VRO W) 810, 10

(S 12*Meth91—9ﬁclélsexafledd)‘boﬁzl&7 oid  JH)[5-(F-cBClohenyldihino-phenyl)-1H-
l_fpbdaqu- Bl]-(;mengﬁuamlflg ”58)( :ﬂ“ 0 fzsgfutlo% cgl&ﬁohexgnagpé)oxyhc acid-{4-[2-
%%ﬁg%@ﬁ{l?%%{%ﬁhazl%ﬁbsﬁ] gﬁ%nﬁj%xﬁ]l& 788¢)m ﬁ\(/)?'@ 1. 650 mmol) in
Melhhasl/BHF AbdinL; (l(mL)—WaMdded Raney mckel and the solutmn vacuum purged 5x
Bt Sl ROV A 895wt s

EEHRARAE 1ARR Yedited pledshré! i fide a'ﬂ?&ﬁrﬁ%-r%daf%sﬁﬁé‘%f was used as is
to yleld t he produc? as a tan solid (44ng, 0.091 mol

gp,§16 wpling25@. 1H NVR (400 MHz, DMSO-d6) 89.98 (s,

2 33 Irhgsl Sid‘t} 9 Vf[gl( nﬁhg%b‘ﬁ)ﬁ SElﬁNB%:g' P/&m@g ngsI%t'i and  2-

ﬁ&mﬁiylcy(cﬁhekhnebﬁrboxyhc acid chloride (1.0 mmol, 0.162 g) and the solutlon stirred for
4-chl oro-N-(4-(5-(4-(cycl ochexanec r boxan do) phenyl ) -
1$1m J&fcﬂw@meymﬁaw FedsarRdyecd pevars ang Hiscrestlting black residue

o %%‘ t wtgd%(rlo uct&;(gogﬁ%)ggulg%gd Wf Eé,gﬁ%. Ogéluﬁrﬂr%tl“,’as collected

,Hx%ﬁmﬁitioﬁmﬂbdnéd—hﬂ\lmuo( 40 dMdde selidb@ad Gurifie@ bylfl{sh, chromatography
ég&\g dil'c%mgo?’? ; eo/mg ’ 1(& 545/3 ée?diep%)g%Y’ea %ilg:z é(g %ir)@qhgggo’duct as a white
Zoﬁ’cﬁ {zﬁ 5 &%?o Bk mxﬁési) 9% @\gg(mo"éWH ﬁNﬁ@( ’(fO"MH]z"ﬁ)MSO -dg) 512.48
EH) IHE,I NBAG] 0. 310119,19 aws ALH), At (5, (), HI6 v@ 7=10.5Hz, 2H), 7.71(m, 5H),
L S s DA A B o, 14 o
QB'H?W@QI @pmﬂﬁ\gﬁ) 646 &M%Wﬁiﬁ@ﬁvﬁ:&/ﬁﬁf‘ @éy@ny\nal (C,H, N,

|eId t he roduc as a tan soli'd (81ng
15%2% 275C 1H NWR (400 VHz, DI\/SOd6) 69 80 (s

7 75 %2 Efoﬁong_cAénlepoun@ were' synth(eg&eg %_rq a manner glmﬂar @ that described
above.

N-{4-[5-(4-(2-methylcyclohexyl)-amino-phenyl)-1H-imidazol-2-yl}-phenyl}-(4-
methylcyclohexyl)-amide. Reverse phase chromatography over C18 using H;O/ACN/TFA
as eluent to yield the product as a tan solid (132mg, 0.26 mmol, 32%) Mp: 205-209°C. 'H
NMR (400 MHz, DMSO-d¢) 612.43 (bs, 1H), 9.85(m, 2H), 7.89 (d, J=4Hz, 2H), 7.69 (m,

o
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55 WD 2004/ 091610 PCT/ US2004/ 011010 (d, J=8.8Hz, 2H),
7.62 (d, J=8.8Hz, 3H), 2.32 (m 1H), 1.79 (m 5H),

waz@é/owyo 1H), 1.42 (m 2H), 1.26 (m 4H). EIRMI/D$2004/011010

M+l 533.4. Anal. (C, H N)
N-(4-(5-(4- (4 nmet hyl cycl ohexanecar boxam do) phenyl ) - 1H
i m dazol -2 yl) phenyl) Cid ohept anecar boxam de. Reverse

BH3skS@ Kmoﬂlﬂﬁ 0234%@%/ 10yex1 008 1H3i hgO(mu2RNANgSTmA 12H), 0.94(m, 8H).

BIS b s i BT ho3e “1h R (400 M~
DI\/ISOJ pqu44 47;ﬁiahian7t§ll7ﬁgmd(zrlﬁeﬁygdlﬂdmfd&ﬁp2 ﬂgi@lyl)pIZoﬁ&mde

Bﬁﬁlusﬂ—zs a3gpen golgb(fthg;j :(3(’)@4-@m(m—|)8%) (p34144°Co. 121—|NMR (400 MHz,
TSt E) ardh g 1185, bt ScfyPesgt &) 1) 897% ({‘nmlH%'_% 18 ) T)!' 09 (e, 1D,
klnbﬂ(mg A4 o4 @HHI‘H?; '7%9(1%0%2 rwd@(b @@7(91 6151%%18 YRBE ). EIMS

met hyl cycl oRexanetar Boxami d Reversé p
MMﬁbﬁtfg‘ﬂa{ﬁhyl .et, N)18 usi ng H20/ ACN/ TFA as el uent

ol S i e

ﬁﬂe@h %&gh&xgngéﬂ'boﬁﬁgﬂgg(ﬁ%ve%ﬁ se9 Jlﬁomﬁﬂﬂ %JH)! oleP4C18  using
gh@/@@&wm)as ei;ueggiq gield thegpradect a3|q) greqn gpjlq £B9mg, Bs mmol, 22%)

yﬂﬁ) & B8 i R b i Q’I\/I@?{&S‘“ﬁl%ﬁ&i” ws2189 {018 (apparent d,

NeAatiA 5}1()49%5@@1{513@ GV @, BIDX 288 ¢AT B amsi@ﬂpmﬁzlm -(AHH), 2.04 (s,
i m dazol | ) pi col'i nam de. Reverse g(ase

3Hp, dn%a(agﬁrb)pwsma I@fa,sl 83 (g3 ER 038N, BER, 0.8 () 3t EIMS m/z M
%ﬁ%t@ pl(l as abrovvn solid (122ny, 0.254

b 1?7% “H NVR (400 Mz, DVBO d6)
810. 9&-(zﬁ(s-@bﬁda:ﬁﬁl@namaop&@ﬂ)1H9nﬂ&az(o$a )Q)[ﬂi‘dhyl)&— 78

(dt J=1.2Hz, 4.4Hz, 1H), 8.18 (m 3H), 8.09 (m 4H),
egfzylsﬁclolgexgnnggbowdw 7Beyesge Jlhpse  chropgatoggaphyy over Cl18 using

%%@712((3me4@213 e@eﬁp&f %eldes{ﬂ)e perL?c% 20 gr%gﬁ sofid Qﬁrﬁ‘g Q. M”Glmmol 3%)

INIg: 4211521236( 4SHENM;H 400 diTEx aDRISAD-dg)x and. d@)(bi]eTH) )9-9H{apparent d,
enyl ) benzam de. Reverse

eﬁfi?amls@f%bﬁys e ok T A e B Ay RS, g Gl 3D, 7.59 (bs,

Y2540, D, 21981 B e Pbo L RS B A 1D 130

aHo @7 (2, SH-)EIME BE NE 537 GBI—AnaIQ(CYLH %), O. 7H) 7.97
7,88 7.57
(m o iagampingifaniigohens i L nidasads- (T 7ip.
47
iy ot s By g i v
IFRDIAEDITRA. ag|Jysik by yjeldi thel prodeds exs zagiede solb (@Smg 0. 13 mmol 17%)

RRE S50 AY PR AR Va0 Wik, DRSS 51432 (bs, 1H), 10.16 (s, 1H), 9.29 (s,
1H), 8.01 (s, 3H), 7.81 (d, 6H), 2.53 (m, 1H), 2.04 (bs, 3H), 1.90 (m, 8H), 1.66(m, 18H).
EIMS m/z M"? 537.6. Anal. (C, H, N + 1 TFA)
N-(4-(2-(4-adamantylamidophenyl)-1H-imidazol-5-

yl)phenyDcyclohexanecarboxamide. Reverse phase chromatography over C18 using
H;O/ACN/TFA as eluent to yield the product as a white solid (7mg, 0.013 mmol, 1%) Mp:
240-241°C. 'H NMR (400 MHz, DMSO-ds) 812.46 (bs, 1H), 9.80 (s, 1H), 9.23 (s, 1H),
7.91 (d, J=12Hz, 2H), 7.76 (m, 4H), 7.61 (d, J=8Hz, 3H), 2.31 (m, 1H), 2.03 (bs, 3H),
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H20/ ACN TFA as eluent to yield the product as a tan
solid (102ng, 0.205 mol, 26% Mp: 303-305C. 1H NMR

W@ 200/094drg DMSO- d6) 810.38 (bs, 1H), 9.80 (m BREH/PSBOOGLI1010

(m 56 WD 2004/ 091610 PCT/ US2004/ 011010 3H), 7.98 (d,
J=8.4Hz, 3H), 7.87 (d, J=8.8Hz, 3H), 7.75 (d, J=8Hz,

ﬁE%cbs 77% ﬂ% (q&ﬁ 42 (fﬂ_DZHg,'_B 39 8“326“% ;%mgédn/‘gﬁ')ém 6. Anal. (C,

X) Mr1497.6. Anal. (C, H,
A da&g@(é (&?(Fnét hyl c¥girggg;<anecar boxam do) ghenyl )-1H
/ A.
iR g@?ﬁ&iﬁﬁa ggx%ér}geggh&%@z{agga @?“&1 fifEmoACNITRA
fs a8t rm@ie,ld thé%Brodudp as 3%’6&1581&1 (T3 ndgyR. quaanzzs%) Mp: 264-265°C.

%%g&%o&&m p(Mgo(&P) 532@4 ,ﬁtpqz 1H},H)O|_297(SEQI§I§ 9 7%(d) J=1Hz, 21H), 9.13

G BTt 5.7 i8S st orbs S0 B0 @i 900 B, 110, 7.99 @,

NAHE, 0BD (78 ed IJ’BBHZ"ZH)QV@BQK@IDBHW box @il GPRIN BI1Y) FBIHEZ, 2H), 5.31

3, 4-di chl or obenzani de. Reverse

| m dazol - p [)
(shale 2h2 &méﬂ@r Ao D), 60 @1 349, 1HBOMAGKIHA R0k, 4H), 1.26 (um,
t lid (160
GBS YV g§/§ b an{c; AT 1R I(408 M,
DVSO- Ne(-B1(@- Cﬁ)‘tcl()li)ﬁcan%ﬁrboiﬂnﬁlb)ﬁlsenyl)h!H—lﬁu&;&ol-z-yl)phenyl) 2~
g’l %gﬁ% englmnglandeS?Yeaersg quuﬁz c%matcl)gtl)?p]gg 0‘5(9%8{ (Sl?—gsmg.EIZO/ACN/TFA
9 o
a?(ﬁr;élu%ﬁb t&%EefIH‘N‘tBh%dué'w%% A:t%ﬁngol%%rﬁlg ?@%M@Vb) Ppd£90-193°C. H
NMR(‘(QDl M;{Z( ﬂ)ll\lf%‘g*ﬂﬁ) 5W1®@e§ﬁm&%& @ommdm gmeamt 7 80, 4H), 7.72
| m Z - Z- ne oX enzam ae ever
D 3 A, Ao LD B8 et i 1 P GRS, TS G, 128D, 6.61 (4
ﬁtgﬁﬂiﬂzﬂ) 5.31 gé dzﬁ)hQ 39%99' 9@12,8’615788(115 am)SQ'(dzd(g{ ﬁ@”@ 43 (m, 11H), 0.87
mm)deslmm/zzm”(w 6. mm @30 N)m 1H), 9.97 (m 5H)
7 87 2 08
8570 Cafipn SthpeptpiRaifg piicny Do midigol 2y 5(2m

&%héﬁﬂ)cy&oﬂ@ptﬁdﬁlmﬁ@ BtdVerse! piiitd eR@nfitogMiiMly- dfer CI8  using
RoQUAQNSLTEA psieliventtiy [yisié thshrrdwns @s e iaxsalddd pigenpp) nmnpl, 9%) Mp:

sl B’ﬁ%‘éiﬁ%‘ﬁgﬁ%ﬂ&\é@p@ 508/ B e o o 78 & 1=z, 3m),

I
DU P Lo, Mgty e

MHz, E)szbraaj (#13- (‘Eﬁcx(cb)hem;ecag)mn(lds))meblyl)ﬂmann@azola-

%ﬁgﬁ %(HYEi])]'be%mid%' glgev%rs pixgge c}%o%%toéwphy] ??Erﬁrd'é'iis H%E% HIZO/ACN/TFA as
okt td.2dd (tli& pridict 43 Dein(s8lid 4HHme,F). 08 fingolMd) DS 342°C. 'H NMR -

Anal . (C, é\&h
(400MEEz, PM&@ #14.2hid dphe’/dF (s119-3Hi d8A3I(s,5LH), 9.87 (s, 0.3H), 9.78

(s, 0.7H), 8.00 (m, 5H), 7.87(d, J=8.8Hz, 2H), 7.76 (d, J=8.8Hz, 2H), 7.65 (m, 5H), 2.32
(m, 1H), 1.79 (m, 4H), 1.66 (m, 1H), 1.42 (m, 2H), 1.25 (m, 3H). EIMS m/z M*! 499 4,
Anal. (C, H, N)
3,4-chloro-N-(4-(5-(4-(cyclohexanecarboxamido)phenyl)-1H-imidazo)-2-
yDphenyl)benzamide. Reverse phase chromatography over C18 using HO/ACN/TFA as
eluent to yield the product as a tan solid (81mg, 0.15 mmol, 15%) Mp: 275°C. 'H NMR
(400 MHz, DMSO-d) 89.80 (s, 1H), 8.25 (d, J=4Hz, 1H), 7.97 (m, 3H), 7.85 (m, 3H), 7.75
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yl) phenyl ) cycl ohept anecar boxam de: Rf (95:5

CH2C12- MeOH) 0.26; rap 212-4C. 'H NWR (DVMSO-d6, 8 in
WEROH 098178 (s, 1 H, 9.24 (s, 1 H, 7.92 (d, BEI/BS2004/011010

Hz, 2 H, 7.78 (br. d, J =8.8 Hz, 4 H, 7.63 (br. s,

1H, 7.62(d J-88Hz 2 H, 2.56 - 1.47 (m 28

}(&. MS: El] me 537. [MH—l]+ Anal : (C34HA0N402-0. 92
&r8.8HzH ZH)L 1.62 (Wjid@iw @ﬂl@%@ﬂ P@;rlltbszlo&(r@,lilﬁ)ld 66 (m, 1H), 1.42

t\rl_g(ﬁ?)} g@gf@’l %@ ﬁgﬁg car aiizee%ﬁ\% 91l+I m dazol

CIﬂClBI—%ﬁ%ﬂh -@- lﬁZth cﬁﬂgxﬁﬁcarﬂdxaﬂm_/) g%ﬁ%dﬂiﬁjmﬁdgibl-}

ygp glyﬂ)}:yclqhgganecp g(a(rwfie4 B.fyvers;e gbas@ mhrorgatograp[}ly over C18 using

FAE{){Aéﬁ/TPl%gg ﬁlmﬁle@ the r%(c&% ﬁgtéﬁgg?éd %ﬂgﬂl&é@%mcﬂ 33%)

Mip: N92 293°C 'H NMR ﬁ400 MHz, DMSO-ds) 89.79 (m, 2H), 7.94 (d J—7 6Hz, 0.5H),
hyl cycl ohexanecar boxani do h

N- &g (2- Met }Fl?ﬁ
dé»ch“ﬂS QH) phén(d, ye§-8Har by 4r68ddr b@x&ﬂﬁ @é{) 0(d, J_S 8Hz, 2H),

a4 o Rl U T 1 i R, Pt R EGHE T 00 Anat

(O/B;NP. 91 (s, 1 H), 9.82 (s, 1 H, 7.91(d, J =8.8
Hz, 2 H, 7,74 (d, J =8.8 Hz, 2 H), 7.70}&%3:8.8
Hz | 2N;24-(2 -(#-sglamantylpmiglophengd- {R-imidazgl-3-ylphepyly-

Bl sk B R g Sy, 1o e

Braf ACKATIAIZS b6t tb. yléld R product dd,a Bown solid (97mg, O 181 mmol 23%)

i oM I R G o o, o

Itg)é?g%s I 68f§9ra?§) Sgﬁéﬁ%ﬁﬁfﬁ(%gsd@e]%g 8Hz, 3H), 7.68 (d,

mapmHz 1T 4.605(d, 1=8-3Hz, BLQ2. 4(33(?1&1111?) 1%9 ah, ém) 0. El)z (&1 8iH). EIMS
7. 86 L 7.79 =

’71/271’712(5979 Analsifﬂé\’)z L 7.68 (d, J = 8.8 Hz, 2 H),

2.56 .

5 B oy o

Fhphiny)pledinan(ds, Regid0 phae Ghrd:200g0piN5 o GEIO ingH,0/ACN/TFA

H N, . . o

RE plyentdo pield Boaradieh ps A B LRbg L &P er s rmaly 3 1) 81-1837C.

FHENMR Q@UGMH& m&sxt)i Eﬁg{m&% g?fmg%o &1 @Qﬁéﬁy 0.7H), 8.78 (dt,
4; 326- 8C N ppm’ 0

(I=s1 2IﬂzH; 4Ho, tH), (8318 1mH)5H) %8.09 (ifael 4HJ %820, HS, 8Hz 1), 7.72 (m, 3H),

J45 b 1, 1 77 G gm0 25 ek (B o 4. (bfhes oy R 9usoa. anat c,

@I&])HZ 2 , 7.89 (s, 1 H, 7.79 (d, J= 8.8 Hz, 2
7.69 d J=8.8 Hz, 2 H, 7.61 (ddd, J= 8.0, 5.0,
1.0 MNr(4- -(14)-(4—me62ylcycmh@xal(q¢grl!gap’ldo)pgenyl}g[l}il -imidazol-2-

%ﬁgw[ﬁ E'La%dm aﬁev&se p%ase C oma ography over 818 using HyO/ACN/TFA as
Dt 102yiéld-thBpradaiat s0) pERYoYid I H g, dazs mbnol, 36%) Mp: 287-290°C.
'H NMR (400 MHz, DMSO-dg) §10.37 (s, 1H), 9.81 (s, 0.3H), 9.75 (s, 0.7H), 7.97 (m,
5H), 7.88 (d, J=8.8Hz, 3H), 7.75 (m, 3H), 7.57 (m, 8H), 2.44 (m, 1H), 1.79 (m, 4H), 1.52
(m, 7H), 0.92 (m, 5H). EIMS m/z M™ 479.4. Anal. (C,H,N)
N-(4-(5-(4-(4-methylcyclohexanecarboxamido)phenyl)-1H-imidazol-2-
yl)phenyl)-4-fluorobenzamide. = Reverse phase chromatography over C18 using
HyO/ACN/TFA as eluent to yield the product as a tan solid (102mg, 0.205 mmol, 26%)
Mp: 303-305°C. 'H NMR (400 MHz, DMSO-ds) 510.38 (bs, 1H), 9.80 (m, 1H), 8.05 (m,
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yl) phenyl ) cycl ohept anecar boxam de: Rf (95:5

CH2C12- MeOH) 0.20; np 310-2C. 1H NWR (DVMSO-d6, S in
w@p09hd 65 (s, 1 H), 10.06 (s, 1 H), 8.20 (dpCDESBNH011010

Hz, 2 H, 819 - 8.16 (m 2 H, 8.14 (d, J= 9.2 Hz, 2

H, 7.98 - 7.96 (m 2 H), 7.96 (s, 1H),7.86(d,J=8.8

Hz, 2 7.83 - 7.73 3 , 2.72 - 1.64 13 .
B, T |, FE8 ARz, [kt 10, ol STy 256Gk, SE. oy, I=8 411z,

@’Z"?%ﬁ’(‘ﬁ%%@%@ﬁt af Q/H%ﬁenza g?}'%)plgegr%) > S} EIMS m/z

ﬂ\ﬁi(@laz.él -Aﬁlaw(()ij?NW ) cycl ohept anecar boxam de: Rf (95 5
CH2dl 2- I\/EO—? 0. 27, 300-2C. 1H NWR (DVMSO-d6, 8 .in
ppn) : Netd-G3 4c@,—mthaa}cycy)hg&m{%arlszmmd@pbsnxllrIHJEmsaeol-Z-

gsggg?’gy'ﬂﬁl:"%gl.’ée’&ﬁl?ﬁ&‘i H)H) RévdS (I%é‘ s Shrbpitpdfaph, %" CI8 using
HzGMCNﬁ% a6 reiueﬁet&meldvﬁie et ms & B6Solid [(Mrhe,. 0.382 mmol, 47%)

C30H2 02-3.26 H2O- 0. 3CO2 C, H N
N 175 1(8%:( NN (sh B DS Go) R G 10 a1 45D, 7.86 (¢,

L3P ?5‘3(3(1‘: iﬂg‘ﬁﬁEg@ﬁf g@@@}ﬁwﬁﬂéﬁ%ﬁ%l 7 (m, 3H), 152 (m,

6]31]))09(1@11641—1)(&13[1\/118 WzMg 1B .4.sAndl. ¢4, H, 8\1)23 (s, 1 H,
8. OngVd (428ﬁ=64 (47m9g1ylcy;zloé1fx%1}ﬁcallbqq)amle}o)gi;exeﬂ)-lyl-nnlga@ol-z-

@phéﬂ){!ﬁ-i’a 4- (ﬁcﬁgféﬂ%ndzf%mzc}ﬁs (1)%%562}\)/5 se Zhﬁ@ﬁl nfc%'r 1%13/ gerOCIS using
HyOHAEN/ Tvilas o[veBO KR 81D mq&oéuatgisl-dZ@l s@lid 191 60dng, 0.292 mmol, 36%)

i &44@f%€yc|{ﬁ%@#°@§9ﬁﬁax§ﬁ}ff§§rﬁyh% o5& 4671031 s, 1), 0.80
itirchy MO0, oPA, WDug! R 7 osth, ST AVRR 4D, 719 0, s-srts, 2m),

9.68, (d5]-%, 48z, (BH3|7_2 42 (ml,—I)H) 8. TR0, HH)) £.59 (&, BED), ROm, 4H). EIMS m/z
Q d J=9.2 Hz, 2 7.80 (d, J=

gﬂ%ﬁé%z"m (CI;I ( J = 8.8 He, 2H)H), 740((dt J

= 8. BN-tu-65- ﬁiﬁ] l%e%cafe.loﬁﬁxanékaf]ﬁ)xﬁmldé SEBMJYE lmfdg’kcll-Z-

me 497.6 C30H29FN402
@DB@%F‘D 4{meth|oxybenzamlde Reverse phase chromatography over C18 using

ol o
&ﬁ&ﬁv g‘cyagle egtan DRIE I GRuRACH yaFgan(sg'gdg‘l&?Z §.315 mmol, 39%)
CZ83 =25 IH mem oiMﬁz71§Mstbid6)l\$\rl6 2(0%5@@)6 9.4 (lnn 1H) 9.97 (m,
p . 10.61 (s, 9.96 (s, }-2!
ﬁ;l) 7.88dd, 188z ZPQ, 8.71%(d, 3=$4Hz,73HR 7Q8 (g, 2HE. 388$ﬁs, 3121) 2.44 (m,

Ao, 175 iy 150 p s GoR oy Blbag et ™ sob 6akiT . 120

(CSOHZ\BQIM £maaayﬂﬁ&1&e2£néaﬁmmld€) hiehyl)MH-imidazol-2-
N-(4- (2 - Met hoxybenzam do) phenyl ) - 1H-| m dazol - 5-

VF)PB%ﬂzr %ﬁm&meh?%%aﬁ? déievmse(m@s‘s chromatography over C18
%Q%O%%TIQA 28 elueﬂbnto%}éld e pl%ﬁhct as a tan solid (47mg, 0.085 mmol, 8%)

Mp: 295°C. 'H NMR (400 MHz, DMSO-dg) 811.25 (s, 1H), 9.88 (s, 1H), 8.06 (d,
J=8.8Hz, 2H), 7.78 (m, 5H), 7.67 (d, J=8.4Hz, 2H), 2.34 (m, 1H), 1.79 (m, 4H), 1.65 (m,
1H), 1.42 (m, 2H), 1.23 (m, 4H), 0.92 (m, 4H). EIMS m/z M 555.4. Anal. (C, H, N)
N-(4-(2-(4-Adamatylamidophenyl)-1H-imidazol-5-
yl)phenyl)cycloheptanecarboxamide: Ry (95:5 CH,Cl-MeOH) 0.26; mp 212-4°C. 'H
NMR (DMSO-ds, 6 in ppm): 9.78 (s, 1 H), 9.24 (s, 1 H), 7.92 (d, /= 8.4 Hz, 2 H), 7.78 (br.
d,J=8.8 Hz, 4 H), 7.63 (br. s, 1 H), 7.62 (d, /= 8.8 Hz, 2 H), 2.56 - 1.47 (m, 28 H). MS:
[EI] m/e 537.6 [M+H]". Anal: (C34HyN;0,-0.92 H,0) C, H, N.
57



wWoH004/89 1860 (d,

inppm: 10.30 (s, 1 H), 9.89 (s, 1
8.8 2 H, 804 (d, J=8.4 Hz, 2

8.8 2 H, 7.83 (d, J= 8. 4P¢/PSD04/011010
H, 7.11 (s, 1 H, 7.70 (d, J = 8.8 Hz, 2 H), 7.15
(d, J = 8.8 H, 2 H, 2.56 - 1.52 (m 13 H). Ms: [EI]

v R e Ak MR g S

yl);)lpdngt)yyc)ld;nptaﬂmprmmd&oka(ﬁiﬂé CI'HCI{ RedH) 0.17; mp 192-4°C. 'H
S OhCs e, odh 7pindy 10.85 o 100, 97216, | H).GAOL : Tr=88 13z, 2 H), 7.82 -

T29 (Belb0. 80 T § 1R ’@«f&‘“‘ég&.%z@%‘éﬂw Ry 133 (mg24 H). MS: [EI]

mze485 HM+H]U3xrfaB (c;owamcg mago) a H, 18 48H§ Hg H) ,

2 56 5 & - (2:(4((ﬁqM&%wPavclonsxar{embW@l@@nhmyq MIH]lmdaZOl-S-

{9 T S 5 SRR 0 sy .

irn)&ureydf) chhmmd)ﬁlaﬂsqﬁtammﬁe H NMR) M/ISZDIZI(;la n&/@ﬁlﬂ)) 9. 91 s, 1 H),
sggz o 1[5,1?), 7991451 .(58 qmz&g 1@4@1383 Hy, @&771) (|d|)J 8.8 Hz, 2 H),
‘?6%%?_'&10@)1 7’“_L33‘(d4J%18 %fﬁz %’1%_& 235gH-) 1123?8%2%3‘ hg %égéc? P )8 Hz, 2.5 H),

7.89%d, (Jd= 6.3z, 8. BHHZMS2 [E]| m/é 499.4(M+HE. Sn8l: *6231}1381\51)02 1.76 H,0) C,
ﬁzl%o J= 8.8 Hz, 2H),760(ddd J= 8.0, 4.
2.04 (br. s, 1.94 (br. S, 6 , 172

b
gcgzml(r\lgog)‘ {3y %log%&%%é%%@ﬂ)ﬁh ‘r\ﬁmh'“mdmlﬁ-
wPW“@DCYdOK@m@hekmwde D8 AP GO BhEhyMpOHHH 0.09 daprI244 6©C. A

e AETgednes 5 oA oV er MR QM- b RO 10.04 (5, 1 1D,
.48

A

814 Hz 2HY), 7880, {5, 8.8 Hd) 2 H), 3F6(-dl.44 emB2BHY).92 (&), = 7.2 Hz, 2.6 H),

Soil - o] i v Sl Sty B3t o

Ooscﬁgtz,ozﬂ H1,R.38 -1.18 (m 11 H). Ms. [ElI] 1n/e
4660@[ +. Anal : (C28H27N502-2.17 H20O 0.99
Hi-E;

NVR ( DVBO- d6, 8
H, 8.06 (d, J= Hz,
J= Hz,

2

(4+QCproheptanecarboxamldo)phenyl)-lH—imidazol-Z-

st Bplcub G154 CHREARAHPORTLAANPRY bt M oo
&13GA Bpiy ). 70(s3 4 gnrp 9245-1719), 90141%%&@0@& 1 H), 8.79 (dd, J = 5.0, 2.0

di astereoners in 83:17 ratio. DVSO- 6 in

Hgm H),183%6d,&5 80, 2 Hz,d He 804, (di/ = I&)S Hg, 211‘.1) (7@Ri7 (/= 8.8 Hz, 2 H),

ik d o4, SIS P B gt bl 510 50,10

Ad, 139, 8.58 -Hz67 2mHI3 H). 99SE ¢EI] &n/e848© 4L|_21\4+ﬁ]*H) AnZl-: §@29H29N502-3.17
@I 7.84 (d, J = 8.8 Hz, , 7.61
f*@‘ad)loﬁﬁ@@i)@}é 0.8 Hz, 1 H, 2.61 -1, 27 (m 10

DY R R TP

y)phenyl)cycloheptanecarboxamide: R¢ (95:5 CH,Cl-MeOH) 0.20; mp 310-2°C. 'H
NMR (DMSO-ds, & in ppm): 10.65 (s, 1 H), 10.06 (s, 1 H), 8.20 (d, /= 8.8 Hz, 2 H), 8.19 -
8.16 (m, 2 H), 8.14 (d, /= 9.2 Hz, 2 H), 7.98 - 7.96 (m, 2 H), 7.96 (s, 1 H), 7.86 (d, J= 8.8
Hz, 2 H), 7.83 — 7.73 (m, 3 H), 2.72 - 1.64 (m, 13 H). MS: [EI] m/e 479.4 [M+H]". Anal
(C30H30N40,-2.0 H,0) C, H, N.
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(C29H29N502- 2. 54 H2O- 0. 75 CF3CX2H) C, H, N
N-(4-(2-(4-(4-Methyl cycl ohexanecar boxam do) phenyl ) - 1H

WO pdodagehe 5- yl ) phenyl ) ni cotinam de: Rf (90: 10PCT/US2004/011010
CH2C12- MeOH) 0.32; nmp 230-2C. A m xture of
di astereoners in 86 14 ratio. "H NVR (DVSO-d6, 6 in
ppm: _10.63 (s 10.15 (s, 1 , 9.13 (dd, J =
2.2, b-@- @2(4-@,3,1} 5 681‘emaféwo gnzamidg)phengl)1H-imidapol-5-

?géﬁe@ﬂygﬁgeptﬁngcaﬁé :Paf‘iigf RE (s (%{](gi ot @27- gflﬁb%oo 2°c. |

RMR (OMST-dF; & 11.33 {) 1 H), 854 (¢ 8
X H),(D7 61d(r,dd1%p%nf)|i L 0@4 g ( dH)l 8=085td J %84le|22H) 7.98 (s,

1 1778m(d10=188 Ha, @H)(MO & = 8. &-Hz 22H6, Hy? (@ J8“98(4de 2 H), 2.54 -

& oo lEdy:  Raf? (el %d&g@if P hngh: Nalegr 03 26 m0-0.14

2004009)16,19, RCT/ US2004/ 011010
N-(4- g (4- (Ni cotinam do) phenyl)-1Hi m dazol - 5-yl ) phen
yl)ni ﬂr@aﬂr(éeﬁ-Dmﬂﬂqmbeq@mﬂgml@nm—@ﬁ-lmmd-

%ﬁ@e}%&)cyﬁfﬁ%?a&@f?%%dg Eﬁ (é’%B‘)s%Héﬂé ?Z?dﬁ) Q%me 304-6°C. 'H
BIME(DMSO-dg, 83111 nQ HE63 &, H)Hg @92% (151-,1) 823l)(s 1ﬁ) 38203}_6d J=8.0 Hz,
%Pbswé(s 11,3 92 (FllzJ @414;2 27H);§’ 9(50L791](m BHa, 7rﬁ4 (RJH) 8.0 Hz, 1 H),

TR e 2o 7t S0 B w3550 Wb Beoty 16, s: (0 e

B47.6M+H]". Anal: (C3pH,sCLLN40,-3.49 H,0) C, H, N.
N-(4- &2 (%6(3 4- Di chl or obenzam do)ﬁhenyl ) - 1H-| m dazol -
5- yl NpHe Hyorebenyaidopphenyh-hid-imigazod-5

NeOH)
?lg?ﬂﬁnyg%yglgﬂefgtg%car%%d@%@ g%ljzi'cli-%&ﬁg? 012]4%11?1)4 314-6°C. 'H
BIMB (DM O-dl5; #inghpnd)): 60.54gs, 1, 94s(s,312H§,t81Io7 {dd, 3=®.8, 5.6, 2.0 Hz, 2
2.0 Hz, 1 r% 8.23 (d, J = 2.0 He, 1_%&, 8.12 (s, 1
£, 8.8 b V(&2 He. 230 393 (5., 647 9(d. = 826z, 23D, j.89 (d, 5= 8.8 Hz, 2
£, 7?1 tﬁ Jig‘%{&dgﬂé ?to %dt isg {'éﬁz% zw) 2;5422 ’(m‘] 13 H). MS:
m_;m%zwu M+ 68ngld c{d_ngbﬁ‘NSOQS 58.18,0-0.08 C}HIZ?DzH) B) H, N.
$0 E)EIGQ &%{Mb%r&)mn;gmmlo)pﬁenyl)- -811|_1|111 gzlo%-N§02 2. 84
N){)Hex{yiycfyélmﬁépﬁnéoa%b@xa?ﬁﬁkakk oK 9@@@&\3@@89%2 kgt Hs-7°c. 'H

I m dazol phenyl ) ni cot i nam de:
NM&I(DMMQH&} &)n:i)pm)r Hp6 265160, 996 (KWNRIY, BMBG- 7.60% (m87 iH), 7.80(d,J=

M, 70,574 & (]é’dgbgﬁz 2, At 58,40 By 340y 2 145 (m, 13
H)81\@s }_B%IPHJ?LZ 5134 M 1%@ (S)JOHZ%@M dgzﬂgbaoﬁz §%3C02H) C, H,
Ns 08Hz 1 VS: EI n1e5504[|\/H—|]+ Anal :

&?2“56@5@5@&117%&@&8% FASRBERU Y BhsL | i daco

y})ghewlkpgegy%)éﬁe&abaﬁfh}%ﬁudeRf 5.6 WO, MESHY 080 311-3°C. 'H
NMR(DII;TSO dg, 8 in ppm): 10.30 és 1 H), 9.89 (s, 1 H), 8.06 (d, /= 8.8 Hz, 2 H), 8.04 (d,
J=8.4Hz, 2 H), 7.96 (d, /= 8.8 Hz, 2 H), 7.83 (d, /= 8.4 Hz, 2 H), 7.11 (s, 1 H), 7.70 (d,
J=8.8 Hz, 2 H), 7.15 (d, J = 8.8 Hz, 2 H), 2.56 - 1.52 (m, 13 H). MS: [EI] m/e 509.6
[M+H]". Anal: (C3;H3N405-2.77 H,0) C, H, N.
N-(4-(2-(4-(4-Nitrobenzamido)phenyl)-1H-imidazol-5-
yl)phenyDcycloheptanecarboxamide: R¢ (95:5 CH,Cl,-MeOH) 0.20; mp 236-8°C. 'H
NMR (DMSO-de, 6 in ppm): 10.30 (s, 1 H), 9.89 (s, 1 H), 8.41 (d, /=9.2 Hz, 2 H), 8.22 (d,
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(s, 1 H, 9.94 (s, 1 H, 9.12 (d,

6 (dd, J =5.0, 2.0 Hz, 1 H),

.0 Hz, 1 H, 7.92 (d, J =P@r/8S1r4/011010

8 Hz, 2 H, 7.81 (d, J= 8.8 Hz,

2 H, 7.70 (d, J:8.8 Hz, 2H), 768(3 1 H), 758

(ddd, J= 8.0, 5.0, Hz, Hi\ - 1,45

K4 92N, 7 H),18.07 6, 481)921{4/%4»80 fall: HI @M@g&%@z‘} HZ@H) 7.83 (d,

JHZ%E%)FI% 2%:)?%}165 ?fcﬁ% %;’n%ggr b104>1<3aﬁr1nijo P 'enyF) LFlIiI-Im/e S24.4

[M#I‘I}jaMaig 30\142;1@@%38 syoloteRBEOADOaMN de:  Rf
90:10 CH2 0.37;, nmp 221-3 T. A mxture of
d| astM‘éﬂ@‘é‘lél1@%@@?%?‘3@‘3@1@)“@“{@%@@” n

ﬁ?@nylémclﬁnéégd%ﬁ%o H? c%%c@wfé}ﬁ'? 418 ng?%élsz"gl ) NMR (DMSO-

8 D33 dJelF68I 1 ), 829 d] 4.8,1.6
%,g%ﬁﬂ%)%gs(ﬁ(mmww@lﬁ) (@ o z8 HZ)H) i

Hz,
N 1200 4/ 39006 Vo= POT l@é@@dzﬁ)@)&gl@i@ 1(HB$ Qo(d, §=3-%Hz, 3—&1) 7.95(d,J=

P e b ENn 534 (65 Bata g 1 T s ¥Rk, 1), 7.60 (ddd, 7= 8.0, 48,04

Yz, (148, &((44@6 2s BH{)hYDﬂ)(Bﬂ gh@mmewcmos aqutoma €B n)/e S84 [M+H]".
i m dazol AE& [ )ni coti nam de: (90

Vo :lhlgi & 9BLF:60:2 )\CFTHXNJYG of

it A P,

yl;fphehyljhlcoanamlad R (90:30 CP&L?IZMO[HZ) 0. 311 Irl)p 3& 3&0( tHINMR (DMSO-
oS im e 19-05(s( b ED310.85 b 19D, 9 Taf =48 e I HR 8048, =45, 1.6
e e L
9 Hz]g }@, 8.86i4d, .2=3.89iz, SDH§5’ 5{4j(d J= 868 HzHr H)(07.61 tddd, K5:8.0, 4.8, 0.8
{:!@(J g 3@’{,:3@%2 41:{ ?%,F“qqs I ive 465%° {ﬁ?ﬂﬁw 2 A%l %C28H27N502-2.17
ﬁl %}é{zjg%&éﬁ{ ((%Z))I&AlNM met hyl cycl ohexanani do) phenyl ) -1

phenyl ) cycl ohexanecar boxamni de: Rf
(92: 8N€ﬂ42(@l—(3—@dﬂq}hﬁcﬁ&hexmcﬂﬂ&)@@@do)ﬁh@ny&d&ﬂoﬂazol-s-

PhepcnpBlodsirandne Rerail NG Boflafyg Sy Py & misture of

Qﬁm‘,re}(_)gn@rszﬂigagsﬂ Qat?ooH)H N%@R%gh%%@ dg §1ri‘?lgmﬂ-010%‘3 ((ssl I? 10.15 (s, 1

ﬁ)ammj%w,oamlw,8J9ﬁ@Js=m 1.6 Hy, 1 H), 382((d, /5 8.0, 2.0 Hz,

11, §%?r(~? LD, :5%00@ J248m23 kf}j%'%%ﬁ-g)gm[{’é ), 7659 (4, 7= 8.8 H,

Q’frg 429. (é iM@ﬂ Hz Al 7.6( @RUHIBNE024.3; 74 HR2G-19), 521 -1.27 (m, 10 H),

&L894d(,}5— @‘& I(IZrZVéHﬁW 89 €d, @The&éﬁ&?e 8r50d) MiSa B Ip ree ¢89.4 IM+H]. Anal:
ﬂ%{\%h?ésfy%%%%bggé ecar boxam de: Rf

én?z hrp 2C A mixture of

d' ast N—gﬁ?(@@-ﬂ léyclélgixggecar%ﬂﬂd@ﬁﬂﬁﬂyﬂﬁﬂ&ﬂ@zol—S-

Uﬁg’gemﬂ)mg}tggimlge £HPO:16. @ﬂzéld-Mq)H)g ngiﬂfllp 2352 %Cy_ dg mixture of
ghastereomigers8 in 86:14 ratio. 'H NMR (DMSO-dg, & in ppm): 10.63 (s, 1 H), 10.15 (s, 1
H), 9.13 (dd, J=2.2, 0.6 Hz, 1 H), 8.79 (dd, /= 4.8, 1.6 Hz, 1 H), 8.32 (td, /= 8.0, 2.0 Hz,
- 1H),8.11 (s, 1 H), 8.01 (dd, /= 8.8, 1.6 Hz, 2 H), 7.94 (d, /= 8.8 Hz, 2 H), 7.90 (d, J =
8.8 Hz, 2 H), 7.85 (dd, J = 8.8, 2.4 Hz, 2 H), 7.61 (ddd, J = 8.0, 4.8, 0.8 Hz, 1 H), 2.61 -
1.27 (m, 10 H), 0.94 (d, J= 7.2 Hz, 2.6 H), 0.89 (d, /= 6.8 Hz, 0.4 H). MS: [EI] m/e 480.4
[M+H]". Anal: (CooH29N50,-1.90 H,0-0.71 CF3CO,H) C, H, N.
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Hz, 2 H, 7.80 (d, J=8.8 Hz, 2 H), 7.73 (d, J= 8.4

Hz, 2 H, 2.57 -1.23 (m 23 H), 0.89 (d, J = 7.2 Hz,
wWQ@2®40p1610. 85 (d, J = 6.4 Hz, 0.5 H). MS [ (+)PE/PS ST0D 6011010

499.4 [ MtH] +. Anal : (C31H38N402 1.21 H20-0.67

CFSC(IH) C H N

5- (4- (2- Met hyl cycl ohexanecar boxani do) phen
| m da oid-@3- (45')(]1\51% ?‘ﬂ] rhgnyh-4 H- Hgldaml- ~yhphenyl mcotmamlde R¢

@dzl(q p&[e&i@éﬁ%zﬁzté}gg @W@é@&%g in gpm% 10.87 (s, 1 H),

nmml (sH)JLJH)OO 160G, 21Hb'|)8 831® 8®%m( 3H)08.36 gbﬂ‘lh,.JQ 89(715&52 H), 8.20 (s, 1 H),
@1@(11@,#18@) { 6@{4@1@;8%@ Js%% 2131»@9 PRy eéd{zyﬂ) 7.93 (d,

?8% %,’261;_%%6% (('g'ﬁ JJE Eg&,gi.azh’lz}é%.’ %;Q.Bua(lf agé 5@1% @wﬂ] . Anal:

€y H2NeD,-20534,0- 2387@3002HJ0;IH,,N2 57 1 23 (m 10 H),
0.89’\/&d J=7.2 Hz, 2.

Hz, 0.5
- (4 @r - @%Dmmpmdwlmgyl) 11% @91429#@02 1.62

B BDRTRTTRY aobln b R MRORAMLRH0 4 . ' Nvr DMSO-

4z, 18 ih pphONTAET (h, me{)Hu) 66 &1 .HY pﬂepza,rﬁ:d 1b§yHic hlﬁ‘HbgrBﬂm(dd J=438,1.6
nmet hod Jour nal of Chem s

DH0ETR0BAT (Mo 7 e 2oL Fde B ok v o35t s 10 B2 s, 1 HD), 8.08 (dd, J
Qqsu?g %#127? P?Tg'(’)%dw@t %;%Hg% ?ﬁg‘?bgg@@‘?f‘“k ggdfﬁ%% 93 (d, J =

Sl Tz, 201), WepOn@gl/ &9t 2 HzCDHp| e84e(dd i/ ss804 Hitzi DBI)PT. 60 liddd, /= 8.0, 4.8, 0.8
solid. The solutiaon was stirred at _rogQ rature

$ 1500 MS: S 8o S5 BFHL Kst I Corrb oS At g0 CE:CORED
adgegy and the mixture heated at 45C for 48h. The

m xture was cooled to roomtenperature and the

resul IN-(@(ZSGI-(ZQB,é,Sl.d-Benteﬂubxgobfeniztmnin)piwnyl)+]rE-mhd/azth-

Sphauedgrid A B s AR 13mf gk BH "M mwiso-

‘d§%jm%§mi)5115‘5§su@5{-?)qw§6§ (s, qtﬁp@ 13 (4, J L6 Hz, 1H), 879 (dd, /=48, 1.6
nitrophényly- 1H i i dazol benzoni tfile

(HIzlJL)H) §31 4tds $FLR.0,6h0 Bllz, BH)8.10 (Ibdﬁz&ﬁh}ﬂa BdIY, 82 (¢,2gH), 7.94 - 7.88

(B (6B 7 52l el 0, s BTLRR S0 e A
((@{g 8F5N'5DO§@|48|11-§2@31 Q% (ﬁgggyﬁﬁepﬂelﬂacyl brom de (113)

) was added to the

ry
Vi gor g\lrﬂ -(2- (4e((Emh@tmcatbmndd@phﬁmé)-éﬂcumﬂezol-&

£ ‘ ondgr
ﬁ@&ﬁ*&%@ﬁf}f& AFEE, R OO0 R o 30t SRR AT o MR (DMSO-
B‘ﬁ%}ﬁl@- 1084 (s,cioH), ecded, DYI)fQM (@U-0n.0t1gn HY,i LT {dd, J= 5.0, 2.0
roduct as a brown solid (2 149) that ~was

gﬁed H)a8. 3ﬂ£tdmft=rﬁ3@t2 & Het hBD, 1w (& Vet 8 bir, 2 H), 7.84 (d, /= 8.8 Hz, 2 H),
( ! ob 1R- e ' )

T f-R 4 porReny) )(/(ﬁild_b' L3 §127,0h 18; Vb8 PE %?)”‘7%% @ddP=35.0,5.0,1.0

(M, N H} omenms (b i3miylazgd: [@win)éaemw TMHH]" e Arth®) (O26H,0N50,-0.42

CH3OH (7 l)_I vvas added Li O+

H;0-0.27 CF3CO,H) C
2-Methyl-N—(4-(2-(4-(cyclohexanecarboxamido)phenyl)-1H-imidazol—5—

yDphenyl)cyclohexanecarboxamide: Ry (90:10 CH,Cl,-MeOH) 0.37; mp 221-3 °C. A

mixture of diastereomers in 83:17 ratio. "H NMR (DMSO-dg, & in ppm): 10.18 (s, 1 H),

993 (s, 1 H),8.02 (s,1 H), 798 (d, /=8.8 Hz, 2 H), 7.83 (d, /= 8.8 Hz, 2 H), 7.79 (d, J =

8.8 Hz, 2 H), 7.73 (d, J = 8.8 Hz, 2 H), 2.54 - 1.18 (m, 21 H), 0.89 (d, /= 6.8 Hz, 2.5 H),
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H20O (6x, 1.75g, 41 mmol) followed by HZO2 (50% w w, 3

m.) and the m xture heated at reflux for 5h. The
walpdem was cool ed and the pH adjusted to - 4PCEUSZP04/011010

20% HC1(aq). The resulting solid was collected and

dried to give the product as an orange solid 1.20 g. A

second anpunt of product was col | ected (0,207

;
08¢ (1 J et &1z, PrcHyr M CBLI wals 455 alMAHT: nApslt gémﬂga(l)\!r?oz-lﬁl H,O-

f Met hyl
Qb}%%ﬁ;egoﬁﬁ rbbgggtn;/lo;] 1H-i mydazol 5-yl )benzoate (116).

To a N°d4U(Sl-(QI(ZQfleth?flcyclohexanecarboxamldo)phenyl) 1H—1m1dazol-2—
4-(2-(4-nitropheny 1H i m_dazo] ?)benzam de gl
e@féo

yhphenybnicotinamide: )Rf Pt #0) mim22edded A mixture of

e o AR Y Tt 0,7 01

DM (WEOH A @ $1zD) }2?@\@&%1&@%@ 156 ¥ 1 '), gBuqkd, at = gamQOHZ 1 H),
a maj or _spot at 1. The nethanol was renoved

8ddds, NN dpd ekUHe, 2D, 3.A8 (4. esB2ting Bb(7i& (d, /=9.2 Hz, 2 H),
9% LGN {f% ?ﬁa{% 'tﬁ)r 3kh Qidd r/'ﬁ§?g4 ggb.‘gé)ﬁ%ﬁfag?%éjﬁ' ?F(lﬁ"lo H), 0.89

e pro as a' so 'Was® used

((ﬁ Jwh 6.8 6L, 2fUHY, 085 @yUi=f 6.4 a17, 015. FIH 3VISO[ @9 G4 SR04 [M+H]". Anal:
PCT/ US2004/ 011010

@29 293\14 t"lzéﬁﬁ%l]u?lg)@:ﬁ@%ﬁl) §aFoN. 5- yl ) benzoic acid
117
ot P YOS R B Bty R A ank B el AT Bhidazol s-

ynp.ﬁt)nlecyclﬁﬂéygmedalﬁonmmide iR (B2 S)QHzIBQMeQH)V\QB@am;i@iS-ZO"C Two

S RS R Y oo
PiENMERA DRSO - d%f 8 i PﬁnE "@%tﬁ) liﬁq@ff(s regdypedo.os 4 (5, 0.15 H), 9.94

pressure. The e re i ning purple mxture

60 0BStHY Sto2 (|sJ—|L H);/W P8 (4qlre SUSH2BAHCT. Sa 0l Jst |8r8rHrd, ’; Hr) 7.79 (d, J =

3aring 2 7 B G0t piiact B0 57 130 G 200D, Bt o 6 . s

6y B1mAl99 4 Aty Msae FRNIG,- W4 Bgoto. §21CF£@®2H) ¢ HN.

purlfl cation. The product gave a baseline spot on
TLC | N—(mee(wﬁ)oheMm@aMmde)mnylmléhinudazol-z-
nt hesi s -of

d h 0
SDBBSHIeFre Pepsma o PO ite, £ 493 SHyPLRAOH) 03 wp 2202°C. A
odthre M\@&aéi&%gmleﬂ; 1E1Q§3t ?7 ﬁtlonHiNMR WOMID-GE, 84m( th#-10.18 (s, 1 H),
ni t rophenyl g;lH_lm azol yl Ybenzonitrile (11

190598 0. 1565HR %9fo(s) 0186 P.E)O%Oédﬁseloﬂls 7.98044, {2508 rH_Z) 2085 7.83 (d, J = 8.8

et 58 20 Wiy a0 b ot BB st Aot Bigs 1. 089 .

gt 70 12,905 1, pRS QUL 4. $<Hz DteHF.oMSt m@ﬁEﬂ ahleepoed[MYH]". Anal:

filtration and rinsed with water and t ried in

(z@mH&nN‘tp@ 1931VH2C5 07 ICIRp SRR, FhatN-y wet solid that was

used

4-(2- (4t 455 SR U eyriphexppecarhosamidoinepy Hyimidgzol2-

)yl)pha@fl)lﬂa)linhi:ﬂ)le Re (82:85QHYCl,MeOH) 0.30; mp 227-9° C A mixture of
4-(2-(4- nltrophen}/ )il Himdazol -5- g@%benzmc aci

dingipraomgrs i Srhorio, THOVMR GRGRD eohi PR 196 (b Enel9.08 (s, 0.15
29597 (9997, 77, S S S 1Py 8 WoTaBeALESD, s BRC 138,19 (4, 7 =
8.8 Hz, 2 H), 8.11 (dd, J = 8.0, 1.6 Hz, 1 H), 8.08 (s, 1 H), 8.07 (d, J = 8.8 Hz, 2 H), 7.82
(d, J=8.8 Hz, 2 H), 7.34 (d, J = 8.8 Hz, 2 H), 7.34 - 7.72 (m, 1 H), 2.57 -1.23 (m, 10 H),
0.89 (d, J="7.2 Hz, 2.5 H), 0.85 (d, J= 6.4 Hz, 0.5 H). MS: [EI] m/e 480.4 [M-+H]". Anal:
(CasHsN505-1.62 H,0-0.57 CF3CO,H) C, H, N.
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18h. The solvents were renoved under reduced pressure

to give a yellow white residue. The resi due was
waelr@soded in dry pyridine (50 nL) and 2-am nopg¥/Usion€011010

(1.2eq, 1.88g, 20 nmol) was added and the m xture

stirred at roomtenperature for 3h and then poured

into water. The resulti el.l solid was collected

by filtration and dried J%t(%\/\i%‘l%vgggthat was used

as iI's p d bv the kn .
2 (ot A rgh BB AL ST rentred b e Ko mhoq gl of Organic
Cﬂem}sﬁy yb) ’hel@QG,rﬁ(lﬂ)é-ZO()sl.)lg)o a Sdutéonsall 4+hitmbendonitrile (25.5g, 172 mmol)

e OIS Vb sdipd SRR P s (g 393 mmo) and

%%oﬁ%ﬁ%ﬁﬁﬁ@hn’t\ﬁ €t Ple@é‘@ls&ﬂﬁudﬁ st H{eesoh\daophﬁ%dl&ﬁ&?%as stirred at

using H2 gas. The mxture was stirred under H2 gas at
BOM fempeﬁiuurarfok $5heat wdclatipstsofid NG 9.6&f 1 Thmmodhwas added and the

cel i t& %e a}%é L @t gﬁﬁgsglfonc nt g@%%g%&%%ﬂé\ﬁ?qﬁlqaxyp%@re and the
ﬂl:'s§lﬁﬁlg ‘é@lﬂl bdlle@ﬁéﬂ 'bS“ﬂlﬁat(o'?l ﬁh};e@@ﬂh Sc AR BIEab t%ﬂi/ﬂhe product as a
1 nmol ) added and t

chl orrde § : Eg 27
yrlbowy pdids €216 g,dl Q70mm]g$ Z%Qgt dhe gayle pradea veasdrsehas is in subsequent

rpxture stirred for 15h. The resulting solid was
THY ected by filtration and 64 WO 2004/ 091610

PCT/ %@ﬂ@%ﬂldﬂi&yl)plﬁhﬁﬁ@iohi—yﬂﬁﬁ‘zdnﬁﬁ&e ACH. TARY b2lution of 4-
to give the product as a solid. MS'ZO 0.15 rnnol,
ngermam@w@biég hHpat) oy dBE ¥BP @rolygvas added solid

SRAci a2 Gpon2ile i R ey BiP 3ty -8 oution of 4

dyadbpliemacd Hyromide7 @(18) (2. 2@g,21-& ,mrﬁdﬁ) ,in drg 7THY (3HhL) was added to the

mggs’osl?% wﬁ%&soﬁ{t@n ippwe T‘Hé th‘a s lgfwﬂ geﬁ%wﬁor‘és &gt The THF was

B0 R At s S8R0 ARy o, picrt,

dollegtefyeyrhdiary thendepd tmgivathixopradides aPrgsncolid . h4g) that was used
V\:hj te SO jm%@l(30. . O. 06 mmol, 5% Mp: 290-291C 1H

810.69 (bs, 1H), 9.92 (s, 1H),

8 21 4, - -
8.2 2Id_IZ(Z -(4- ﬁrﬂﬁﬂenlybl)ﬂli; lﬁﬁ@z{zof-g 2yl efizdiifde @'115) T09a5 Q(Siﬂhon of 4-(2

Q}-pltrophqrar@)ﬂ H-pﬁ)daqu %Bl)bmzomle (15}3m1CH((§,H (1QQ-|;nL) Eyew@dded LiOH-

0.4 I 0
T8 L1080 P oo s i o v e i
Zeflux! fhpste nyho @mmhaasaﬁerearahd xtampfm adjubleddoicl usinga20% HCI (aq). The
yel ] ow sql i d. mol, 5% M. 287-290C. 1H
rasrting solifpgas ogws@n% el}d él]}ed 6B gpissthe pryduchangn oganggsplid 1.20 g. A

gﬁ%ﬁd g}nﬂ&éﬂdﬁ Oprﬁgl}c? f(ag ’col']e eég@o@gﬂ n’?ﬂ%ﬁﬁlﬁ?te ‘]]i}%fi%@uct was used

ds Rﬂzv(thhutclfwﬂleﬂpmﬁc%lﬂ))n 7.16 (ddd, J=0.8Hz,

’. GHZMetEg'l 4-%2-%4—11 trophe'l_l%l)-1]H-1m1dazol-5-yl)benzoate (116). To a solution of
4-(2-(4-nitrophenyl)-1H-imidazol-5-yl)benzamide (115) (1.415g, 4.6 mmol) in dry CH;OH
(150 mL) was added conc. HCI (25 mL) and the solution heated at reflux for 1d. During
this time the solid dissolved. TLC in DCM/MeOH (95/5) showed no more starting material

and a major spot at Rf= 0.51. The methanol was removed under reduced pressure and the
resulting solid collected by filtration, rinsed with H,O, and dried to give the product as a
solid (1.37 g) that was used as is without further purification.
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(m 4H), 1.65 (m 1H), 1.49-1.10 (m 5H. EIMS mz M+
466.6. Anal. (C, H N + 1TFA)
WwWOR{(4409561( 4- (cycl ohept yl car banoyl ) phenyl ) - 1H | PETHEE2904/@11010
- yl)phenyl)benzenam de. Product as a white solid. (65
, 0.14 mmol, 27% Mp: 161C. 'H NWVR (400 Mz,

gy

o050 ) APl g o e v
I‘k}]lgrA( ?"Eo 2&;%01&&315 ?t% ngg%thﬁ 15 -(iMepR B MT-ithdiz6i-5-y)benzoate (116)
(%372, (%6 (0D yio IO CASOCRED swas yaiilesh 086 Jquests Nu@HZE0-AL) and the

oMY LU AT ML 98 BRSO ot o

B HOIenYed Udérieducktidpresdn®’ 0B pH oF thSrefRidifls pyrple mixture was

J=7.6Hz. 1 H), 8.19 (m 4H), 8. ogpém 7S N vl o'

afiffystedrtorpH¢hithiaguedis@PY§ FCl landptirred 88 5 min. 2F)g prbd6d was given as
12H),. El M-1480, L. (CoH N+ 1TFA

W raog e pwacdt B ap et Gtion it A6l g Lk st was used

as 3 wihenty Forthee! ﬁﬁ@&tﬁﬁﬁcalﬁﬁoﬁﬁﬁh&e%%%@r iﬁ\’/pdi&ﬁélhﬁssl%lt_' on Ngle TLC in

white solid. (92 ng, 0.184 muol, 2 . 80C.
g 1($WPo- d6) 810.19 (s, 1H), 8.32 (d, J=8Hz,

B .8..0 6K, 7. = .
oty & GRond o dmcsBuSfoldBuOth ol JRuichs AL Fpgopheny)-11-
iriidazd16)yl)iehidic ndcid N#17Oad. uddaln réfe Bl Nor a2¥5iMioBoof 4-(2-(4-
WO 2004/ 091610 PCT/ US2004/ 01101

wtrelzhe(fwl)cHiﬂ@ic}mlcéral)bwsealﬁ@@aﬂgék df888) pASnyrmal) Hpj 2% aqueous
) _ _ | R .
S T v e I e

iR aliAQ0withi2,0%Dhieod S HE Undib a(salif previpitatkd. 1Fhe s@id2Was collected by
bfaion anipind vk wats a8 fen pbaing vackue ) ain >S11 of el wet solid
o walsed2s34 (m 1H), 1.79 (m 4H), 1.65 (m 1H),

1.49-1.10 (m 5H). EIMS mz Mtl 499.6. Anal. (C, H,
4-(2-(4-nitrophenyl)-1H-imidazol-5-yl)-N-(pyridin-2-yl)benzamide (118). To a

A0 & R L PR ABAARL B 16 B i o
(400 Vi, DEO'0E) 810 14 (apphrent G i 530 (0 o oo C "

h8hy ’.@}qzspl\pq}s, were rgmeved updpr redgcedpresspregeigiven Mowﬁwﬁite residue.
(2;]') ) 2%1@ @eisg% %%{Dmdis@%d’ %bg%'ﬁ%%ﬁﬁ%&éﬂ. Sﬁf)i\féﬂd;%-?m}no%%dme (1.2¢q,
MB34 I tamolhadas alded dhd fHe mixture stirred at room temperature for 3h and then
il s s e ) el o Sl o give
S4FFR Iy 5 SRR, 100 5, V00 0
7. 96 ( 4r(2-E4ndataBtyldmidophenyl)-d Hihitkazol3FHyl)-N-(PyrididR-yl)benzamide
&;85' To aos%lu%onzo%u)-(Z- [nl\{golgﬁe%lymii_}ﬁirrsu%zzoq%-ﬁ?—%}-(pyg‘i%in-fl’yl)benzanﬂde
(118) (2.1g, 5.5 mmol) in MeOH (150 mL) was added Raney Nickel and the mixture
vacuum purged using Hy gas. The mixture was stirred under H, gas at 80°C for 5h and the
catalyst filtered off through celite. The filtrate was concentrated to give the product (1.23g,
3.5mmol).

The residue (one third) was dissolved in pyridine (5 mL) and 1-adamantancarbonyl
chloride (1.1 eq, 252 mg, 1.27 mmol) added and the mixture stirred for 15h. Water was

added and the mixture stirred for 15h. The resulting solid was collected by filtration and
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Adamant ane- 1- car boxylic acid
(4-{5-[ 4- (adamant an- 2-yl car banoyl ) - phenyl | -
wdakboumydarol - 2-yl } - phenyl ) - am de. Product as aP@iiUs®04/011010
solid. (202 ng, 0.351 mmol, 35% Mo: 249C. 1H NWR
(400 Mz, DWVBO d6) 812.56 (apparent d, 1H), 9 22 (s,

1H), 7.91 7.78 8.8Hz, 2H) 4 (m
mgﬁedZOﬂHPm (C1$,, AQNéliF@/&flszMtB) give g P]@gluct7zpq) a sol_[d 80 mg, 0:15

1, it ey B80S0 s, 1,924

(@Y aheph gaglz, 1H), 8.08(d, J=8Hz, 2H), 7.97 (t, J=8.4Hz, 17Hz, 4H),
ﬁ? I'g%g }B ggﬁgp] 3|—E| m)da o( 0%/; énzarrg de. 8417, % 4H)

Psmmczﬂw %(wihh%ZH@I AR, 7(15emngH),02.93(s,ndd), 1.9816G4s, 6G), 1.72 (bs,

G WA R R 21259 (55, 10, 2

(m I foﬁo%ﬁlg(d&né)l)ﬂlds @'erle‘}ne(d@usﬁl the ﬁ}e%d(d@&nb%h%bove
1.79 (m , (d, J=12Hz. 2H),
1. 42 Nrtd-(H6+ (parlam-z-mcaub»moyé)mnm)zlmum@zgl-%- Anal .

{pneityDictonip IR GpRRL "Bthbras i hflitc sslid. (30 me, 0.06 mmol, 5%)

Wp: bov-darwed - %Nﬁ/mpmmmnzaml\xﬂso dey @ptus@ G 1ai)wbl9tzqs 1H), 8.21 d,
solid. (231 1&? 0.430 nmol ,

4269 M: 236C. 1H N
HM{M!H), B deﬁ B2 28R 1H¥d, V1 RHz 89817 41D, 754 (m 2H), 7.69 (d,

%888%% Penarybn, g 6 gt 115 54€'ser.%> RPEy 4504, Anal

VENY z M+l 537.6. Anal. (C H,
/ri’di’ne- 2- car boxylic acid

(4- { 5Np@é- (éa(da(ﬁﬁﬂdﬂﬁﬁlwb%\m%lwnyl)p}ﬂm«}azphz

y%ﬁegléﬂ'%& xaapa}ﬁ;%}gll%%og@ggyg}m&g rg@ (8 gip0!db mmol, 5%)

PYBORUBY0EA 21185 NNIRS (40D HMHZIDMS O-8l5) 3H).68 bsBIH),N.9DKp,, 1H), 8.39 m,
70 66 WD 2004/ 091610 PCT/ US2004/ 011010 (m %
th§ Yh{d, Tr- 4Tz, 14,4106 §& 7844z, 2bby 7.94 (dd Ydd 2HzP.4hz, 2H), 7.84

én%{)( ‘7‘702@31—818&%&?% ?Z%dddﬁﬁg&g? A% 18 54 (m, 11D, 1.79
o, s o g kg, 1
4- gc eNyid @éﬂg@&‘fl@he Rtylsayb a(“S")é)Pé‘enﬂg‘li?ﬂ da?&‘ % aci al d
Wﬁy@%eﬂ%&manﬁﬁ@ MPRRIuGLas™ Fhite éfolfﬁ7(t69 mg. fmﬁh%ol\’\@‘ﬁ%) Mp: 161°C.

ver 12 mn at <20C. Towards t he énd of
éId(NMRo(nDO Ml iz, AMSCrdi)eid 0158 (aphidp8.31 @ U€7.6HEj tH), 823 (s, 1H), 8.03

Em; 151?1%3\/:7:5:9%38 |3%%a35187 é%lg??ﬁ)s Ejlgf{?d@rb;ﬁ{)g 1 ISIQ k%ﬁ@?g;( Céﬁﬁg e M 4794,

%51 (N|+ef3‘fF Ayltrate), then with water (20 ni).
pon d’ry’l ng material, creamcolored solids were

obt ai (zl-(56(46(2ygthityRaBbamdlepWRyl)fidI-uai(hdol-Z-r aces of

derj vat.i v sent t er o

SPh PR HIS BE R 2R sih (P g i Bimel 70 Mp: 80°C

;gwk @ob R4 ﬁMSOO&JQ%wa iRz eh - Gy B Pb]azeateiz, 1H), 8.19
(123): To a m'xture
(m, 4H), 8.09 (m, 4H), 7.97 (s, 4H), 7.72 (m, 1H), 3.97 (m, 1H), 1.86 (m, 2H), 1.61 (m,
12H). BIMS m/z M*! 480.4. Anal. (C, H, N + 1TFA)

N-(4-(5-(4-(cycloheptylcarbamoyl)phenyl)-1H-imidazol-2-
yDphenyl)cycloheptanecarboxamide. Product as a white solid. (92 mg, 0.184 mmol,
26%) Mp: 80°C. 'H NMR (400 MHz, DMSO-ds) 510.19 (s, 1H), 8.32 (d, J=8Hz, 1H), 8.22
(s, 1H), 8.02 (m, 6H), 7.83 (d, J=8.8Hz, 2H), 3.98 (m, 2H), 2.52 (m, 1H), 1.84 (m, 4H),
1.60 (m, 21H). EIMS m/z M™ 499.4. Anal. (C, H, N + 2TFA)
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the 4-nitrobenzam di ne hydrochloride (32; 1.0 g, 4.96
mol ), and NaHCO3 (1.67 g, 19.84 mol), THE (20 nl)
wapa4meteer (5 nl) were added and heated to refPCKRUSHN/011010
10 mn and reaction flask was renoved fromthe bath
nDnentarlly and brono-derivative 122 (1.28 g, 4.96

ded hed down flask with THE
(5.l f- A Sy RS S R B )-N-

h t 4ol I I i
S ! 30 £ 18 ORI, 19 i 21

2820 utH Rt (60 SdHZI DMEOelsY 69.96 (@sharentvals NEY, SR rqa J=7.6Hz, 1H),
over ni n_vacuum oven

%@m, ?.7%3&@?2%‘13@173 b 2ishdm. Dad (b8 %8 (m, 211,090
B8 s (A af 11 0, 4 4396, ! DRoend ALY v s

¢924) An'ﬁhéC,eH;N) 123 (24.0 g, 0.074 nol) vvas taken up

(155 -G mmerhyleyelohetapapuaosmndpb eyl Hamtazol 5-y1-N-
eyQbRdi{ibenAlthide. W@%\Aﬁé&a&t gﬁésd’lﬁf ﬂs"lﬁquggﬂgﬁa ﬁ%gMp 204°C. '

rotary evaporator e resi aue was acli
BINIR H&10 1z, DNISOTh 53014 dsppamet &, TH), 8eioed, Jwasmdﬂ) 8 17 (s, 1ED),

Sibdeh ez . 280758 Gao ) avab @ol 1 299 65§ EDgbig (m, 28, 1.52
Nhomil)ob%&gin 49 2B %S L APPSO ¥! MEZC dggol - 5-yl) ben

Zam d¢€ TO a suspension o acid 124 (3.5 g,
11.3 #F(ﬂJ-()i-adlamh,niyldnnﬂkbldrengl)ﬂzﬁwnﬁﬂﬁohi)yl)-N-h:WCInhéptylbenzamide.

F3pfissas apynlesdlig, (2 andd7 o?m%ﬁ%%)v%r 2%% P IHMMR (400 Mz,

PNGO-d 6. @5 @zt R0l ﬁ@%ﬁ?ﬁrﬂé“@w B0 egtﬂdﬁ%{)f 3.98 (m, 1H),

were renoved in a rotary evapo or an
Ld(hsp3 MY 20bi 85 rﬁsems o€ 87H). NBINS indlz BHT 637.6 Anal. (C, H, N)

e St i 50 B LS B b e phensi-

a¢i-tidhk2-Gie- ﬂh\éﬂze@ihﬁél Qeocﬁl@é( a‘:ils M@ﬁltégaﬁﬁ e ﬁ‘l)g 0.351 mumol, 35%)

sol ution of cycl ohexyl am ne .
B 249% ? oNMLg (4008f VIEkz, DIMS O 6le) 5b256l_(iapparet1hé, Hd), \%h?t(s 1H), 7.91

@M@Aﬁ%ﬂm%s@ e b el A Ee ] B iy 193 s, 70

Welqn, 8 (rﬁmhzﬁrllsgqrd oHy! BiviSaE de! 525 sasdal. QNH, N)

sol i dg

4-(2- M ms%;yll)‘l @Mr(mddmlanmyb;onyﬂ-ammlohphmlbaﬁ-mndazol-

m gg z(a%i%@aakel’%_o u ct re‘t's tar\%@?e n?r@& ?ﬁg) 125 &Hﬁaﬁl %-}5/3 Mp: 331°C. 'H
lNl\)IR (Id)mwﬁyzsmwsm) BYZ. sgg%smﬂm 2 %) guanr :758”9' 0#1 ﬁ{) 7.70 (d, 1=8.4Hz,

from bal | oon)
ﬁlo, 05 Cos R B8 B 6 6t S0, 2200 (s 2B TOAim, ST, 1.6 (m, 15D,

i o@g%lé%%ﬂk?*%ew 220> LA R AT R AbE 1% ang. ¢ B

The f idyiclodleptanee carisosgner aigd (@mstéﬂga@dnéxﬁamtﬁbﬁbamoyl) phenyl}-
am ne 126 as _brown mass (1.

A& yL ipb(e;_lyk)zmrelﬂfa@méalﬁt amhite pelite (33 1) meH0.#39 enmol, 42%)
2 738°C. 'H NMR (400 MHz, DMSO-ds) 512.58 (bs, 1H), 9.92 (s, 1H), 7.88 (m, 10H),
7.70 (d, J=8.4Hz, 3H), 4.05 (m, 1H), 2.14 (m, 3H), 1.99 (bs, 3H), 1.63 (series of m, 30H).
EIMS m/z M 537.6. Anal. (C, H, N)

Pyridine-2-carboxylic acid (4-{5-[4-(adamantan-2-ylcarbamoyl)-phenyl]-1H-

imidazol-2yl}-phenyl)-amide. Product as a white solid. (50 mg, 0.97mmol, 11%) Mp:
331°C. 'H NMR (400 MHz, DMSO-d¢) §12.59 (bs, 1H), 9.94 (s, 1H), 7.89 (m, 9H), 7.70
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yl ) benzaxni de (127): 1-Adamantane carbonyl chloride

(0.19 g, 0.98 mmpl) was added to a solution of the
W@rioneoh26 (0.22g, 0.61 mmol) in pyridine (5 neQT/HSZH04/011010

stirred at rt for 15h. After renoval of the sol vent,

the residue was treated with ag. NaHCO3 to obtaln

(sl 05 BB % B nidne i a sl Bechl uchd (el 1736, 210,

137 dTJh‘TZQH%d.’z'ﬁi V\!ﬁf,[;(r?%ﬂ)f i1 99 Ry 41;12@&1@1% MR 518.4.6. Anal. (C, H,

chr onat ogr aphy sol vent “system
NH3CN H20). The pure fractl ons were conbi ned and
evaporated off the volatiles (nostly the CH3CN). Then

sat'd NaHCO3 (5 nL) was added and solids started to

pr;am pitate. The solids £ 2 washed with

wat er

overnig tﬁt‘%&g E@gﬁgé}gppéﬁ?%ée@%%)a013}13("%01%@0%%@95%1 getyl benzoate
g&ﬂ?@% %CZS_ ir181h%]bflﬁl gKaEMS@c@BI (2; mh)7 ﬂmasr)n(neE(l IZO(EDI,SL 67715,;1)9 mmol) was
e%cge:(li 08;; éi @un@é%"(pb ﬁ"ltg;wggs dg_j eng 9_1)9 t?lez ztgléglopd §61i31§' sgar]gpd to appear.
¥ tobbe 15 2fighat sh Ty phidSerg byt 2 il 50 % g, B0
g#Bmb) fdvkerfove eApess br@@Rs }(Blsmﬁ)lﬁate;t, t86n WaD-vater VICLRHYpon drying
ﬁ{?o%"eﬁ% t-lt;ge%mf 8(%1'0%3" Sotids ¥ E%me\ae(% 62p 8 qu’g) uahnlglMR indicated

faded df%&ﬂnb@&iv@ﬁ%iﬂe?@ﬁ&@éiﬁy|Wﬁﬁkﬁﬁ)ﬁn)th§\r/gmr{ﬂddﬁé@ Ithezmatenal was
yl ) phenyl ) pi col i nam de: 288-90C. 1H N (DI\/SO

bsedgpihe nexostes (s, 1 H), 8 76 (d J = 4.4 He,

g g-) 8 é’g‘t‘th)\;ll i- (_27 (@ng%ﬁlﬂ]]ég’_blzllf 0185 5956%%35%128’&8%& mixture of

ﬂlem-nm%baizaﬁﬂdmd hyd19>choh|ae (32; |'I|)0 g,74 94 n{neb1), hnd T&IIIC@% (1.67 g, 19.84
(Iﬁ’éol_? JTHF] (@ II&L) 8‘11F1|2W atgr ﬁ)m &nge ad(@dmd(hﬁateg@o Hpflug f@2l0 min and

ppbiq® fsk sl 6in 4R 5 Popehiaffy W brdno-dgayng 122 (128

2.96)mmbB: Wz{sEid}iecirhﬂad #@6hed davirHotthe Alaglt with THF (5 mL). The dark-brown
%G%iyl_e%ég% gpt Ffé—gpﬂjgglﬂz %@tﬁ;cgii}ti@%%ﬁjozfﬁe x(/:élati e ryéteggls Vv%%re removed in a

Nstéﬂr e(v%RI&‘c]thQ Crpheh ©XPRes Qﬁa@oaiﬂaea @@hﬁﬂ%@iﬁhé aﬁhﬁéﬁﬁﬁ% Qlere filtered,

cycl ohexyl benzam de:

@@B}E@\{m@h vV@tqr r(ZQ; p): an:doir&ﬂ c(vggmghtl-ﬂp V&Sl.llm ov@d at 89.9 ’@he imidazole

:153 ol?tag%d uglg-bﬁox'\_rﬁ solgi (lgf'&” g,%’ ?AA) Cyvas Juse_d glfg H%Xt Step.

H) i4-7(§-(4-l\ﬁtr7r§h6ﬂjrl)-lﬂ'%md3z@$ Eeinz;lr}c-ac%i? §124§” ?hérlésterhm (24.0 g,
. e
Jie=(z mqlhz@r»@kmmzis 111211%@3&;5@@{ (299 m). Aq 0 % NaOH (156

D RSN SREEATN L5 U A e emoved
ilDb/Eﬁﬁiad}Bev@oraﬁorplﬂ{é tesidh® v&ila@ dehlifidd Hith 3‘31 38M( HCI §pB ~8)0 The solids
;vhegqﬁktgqed gfashed (w1th Walt_é)r (100 gnL)(and dne:i 1?1 gacuum ox;zenl_gt 80°C to obtain
desired acid 54 as brown solid (22.5 g, 98%).
N-Cyclohexyl-4-(2-(4-nitrophenyl)-1H-imidazol-5-yl)benzamide (125): To a
suspension of the acid 124 (3.5 g, 11.3 mmol) in 1,2-dichloroethane (25 mL), thionyl
chloride (1.24 mL, 2.02 g, 17.0 mmol) was added, followed by catalytic amount of DMF (3
drops) under argon. After heating at 80°C for 24h, the volatiles were removed in a rotary
evaporator and dried under vacuum to obtain corresponding acid chloride hydrochloride

salt. It was used immediately in the next step.
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4 H, 7.86 (d, J= 8.8 Hz, 2 H, 3.82 - 3.75 (m 1 H),
2.58 - 2.49 (m 1 H), 189-127(m 22 H. Ms: [EI]
wor@4486101 [ MHH] +. Anal : ( C30H36N402- 1. 84 H20O BCBBS2004/011010

CF3C2H) C, H, N. Synt hetic Schene 13
4-Ni trobenzam dine HO (21). (prepared by the known
nmet hog.lé\]ourn

f
D005 St Hilostdl fifRBlcTise AT bl dibied B n Solfip o syglohexyt amine
(1255593 .61hmol) W Rytidind (EOXI Ic]th hﬁepétufmﬂlb WaBe 361984 whs removed

sol ution of sodi um net . mmol’) and t he
asl teiresidumawae treatad iithc et Oml I(%‘ismlt)t iTre derry tveas filtered, washed

¥ viangr (T it OBR P Bare i s BpRf b S RS Rl
added4-(2q4l A o éﬂW-EHtiﬁﬁﬂﬁibl&ylﬁmyf&éheiﬂbenZﬁﬁlde (126): The

m xture was cooled to roomterrperat ure and
mér@mommgné AR {1208, 13t manaly wes ftakeatupoin, 4:1 mls(@nfe wif MeOH-THF (75

BE5" 998 0 Sk S bIE REESHRyaPRel B! Gllgon. Raney
@h&ﬁ}/ aswhisr, 100 subsesadded antidrRsted at 42°C for 16h. After cooling to 1t, the
3-(2-(4- nltrophenyl -1H i m dazol - 5-yl ) benzonitrile

fepgion miguty wes filisee ghroggh gtnagrpideelite, Andrwashag éZYﬁldMﬁQH (50 mL).

mmflgﬂ% \*ﬁ%ﬁg‘/@grﬁfﬂ hd i%o?@&gmé‘égg rporriass(R.1 g, 99.2%).

sol ut Neﬁyc:lﬁhe&y(— -(Z-k(n-thdaﬁtayllt:)ﬂmmﬂojpliehyl)aH—hﬁﬁiaz(»l—@-s
se via syringe

I 2
YoRertagtids BEL - affemebfar pongrobioris (3R 0P dameD s added to a
SamesE B dnite1 T A 0%1 rhﬁl%l)%tepyﬁeﬁiaeﬁ(gtrgﬂl 5:31 58R4d at 1t for 15h.

and the solid collected by filtra
§iftperem @28 of thef scdvenly| the I«resdille was hragtedvardtiuse dN aHCOs to ®Btain slurry.

/ 091 0 PCT/ US 110
00 00 MR THISTTHLTHR mtprmieod e st o
irhitfe) 127A e Ubrb@iict Swds2 plirdfied by reverse-phase chromato aphy (Combiflash;
ni.trophenyl)-1Hi m dazol - 5-yl ) benzonitrile ?I

@01@2 §ystemp MNXHM abirepirs lp@omele(apmhme)d emisevaporated off the

LSBTy 0, TSR B8 R 60 o
pmbﬂp&a:fee d“hb)so{idddw:a?tfiilmﬁecalmsﬂéd @'d:htv@t@'l 2& 10 brtl) a@d dkied in vacuum
e soli a

%Qe(nzat E@Qﬁ PYe18IghE va@ta@@f?ﬂ%fehd £0. W% enE4 B0 P R42-K¢. 'H NMR
YHASERER S priifloaq'Q, RppRaeBROS-oRobla 11, 5,02 - 790 m, 410), 797 @,
{4 £3), HA) 234), 7:936(2, InFY)7).85 (d; Ja &4cHz; ] I@) Qrwt-m.rze(n{ 11@ H), 2.04 (br. s,

dd d 1
bt ?gsg%dsfén% R G DS TEEES F0}-6 PHE e Anal: (C:oHaNiOx

§95¥§ @@pﬁ gdyupder reduced pressure to give a
solid resi e’ résidue was dissolved in dry

pyri dTh@fo(lL'éwmg ccmnpzbuﬁds acTampyarediusieg {Hov2eoute 183 ny,

L L Ay RSy iaa b amoyhphemty o ©
yl)phenyl)picolinamide: mp 288-90°C. 'H NMR (DMSO-dg, 6 in ppm): 10.76 (s, 1 H),
8.76 (d, J=4.4Hz, 1 H), 8.18 (d, /= 7.6 Hz, 1 H), 8.14 (d, /= 8.0 Hz, 1 H), 8.09 (dt, J =
7.6, 0.8 Hz, 1 H), 8.04 (d, J= 8.8 Hz, 2 H), 8.01 (d, /=9.2 Hz, 2 H), 7.91 (d, /= 8.4 Hz, 2
H), 7.88 (s, 1 H), 7.87 (d, /= 8.4 Hz, 2 H), 7.70 (dd, J= 7.6, 4.8 Hz, 1 H), 3.78 - 3.75 (m, 1
H), 1.82 (br. s, 2 H), 1.75 (br. s, 2 H), 1.61 (br. d, /= 12.0 Hz, 1 H), 1.32 (br. 5, 4 H), 1.15
(br. t, J= 8.4 Hz, 1 H). MS: [EI] m/e 466.6 [M+H]". Anal: (CpsHy7N50,-3.22 H,0-0.24
CF;CO,H) C, H, N.

68



15h. The m xture was poured into H20 and the resulting

solid collected by filtration and dried to give
w@2®18g1606 a brown orange solid that was used BST/US20041011010

the follow ng step

3-(2-(4-adamant yl am dophenyl ) - 1Hi m dazol - 5-yl ) - N ( pyr

i di n-2- I_zzbenzam' de (137). To_a solution of

3 (2- Mé thdivalopryansearhaxamsdephoyy)-TR-ipgarak Sy

SRS g%%‘ﬁ’i‘ffﬁﬁp( PG T NS oM 26 S e %Qgés 1 H), 8.18

@B 08 . b31AN A}, hesnixy vrees, S, nrigyl 7wader, 89‘|?mf33H) 1‘;389 (&' he=g8.4Hz, 2
solution was filtered thro_()%h Celite to renove

Batar4 6d, Jond.& He 3 H1 339 e XBntent Has 286 (16, brv&%eﬁ %HZL d H), 1.83 -

k) Ghdo admatiEils 1TPa B < Riy! Foefallhad g Bcoan ¢,

AON. 1. 35 mol ) added as a solid. The m Xt ure was
stirred at room tenperature for 18 and poured into

H20 aNd(4tG$e(4s(61yi¢h>h@Eylp@&3@mY&)phﬂlyli-ﬂHt-il@ldazﬂlﬁe

bR R SR Rl 5, p i L9 S has0-de, 5 in pp
t | jyd 2

Po. @si(g: 1 I%SQ ggalJ gl\(/)(s%ﬁdlg?),sugl(éol ng %srgff;]/?/dfs }2@52@-1) 7.94 (br. s,

1@1)7@,8(»5@ 08,8 HzoB H)s3.82 HB, 759y d ik, i 58248 (1231 B, 1.89 — 1.27 (m,

ot i 0407 g Wy IR B4R 7 B .,

K.6Hz, 1H), 7.18 (m 1H), 2.03 (bs, 3H), 1.93 (m 6H)
1.72 (bs, 6H ELM5 in/z M+l 518.4. Anal. (C, H N)
EXAMPLE 2 Suppression of |IgE Response The inhibitory
activity of the small nolecules of the preferred
enbodi nents were assayed using both the ex vivo and
in vivo assays as descri bed above. Al of the

conmpounds 70 WD 2004/ 09'.126&[0 Pg!é U82224/ 011010
present ed above were act L sing the I gE
I S PoRNGitrobnidifidide HCI 9285 §A%ar&PHPAEIEAS wn ifletiD Riudnal of Organic

1-4 produced 50% i nhi bition at” concentrati ons ranging
ChemstrypM, t7ol_9_% 200/2004) Tche splution vb 4edelyenzomitrile (21) (25.5g, 172

,o nd e_at centratio r,angi n .
FPART IR ey MR ot o afRRc dalyibn Boslifisthoxide tg, 185
ﬁ‘ﬁﬁd‘l)} éﬁ}cﬁﬁle mﬁnaﬂéfhfédsmﬁ[ e&npll&tdjdwsoﬂﬁﬂmdﬁ&% sdl1Rd, gThe solution was

two to four tines dallg) for at least two to seve

stirrseat yoom dergpgraturerfos § 5 ﬁh@h@hénme w&jﬂé\%@@ (98B Wtrnmgl) was added
dd ¥h% rh%x@t{r? fhgerlt&? o @Kﬁ% %hé‘ﬁﬁ %L@ 50%%(9(% xggﬂnntgmperature and
useful 1n t he an

oweri n gen-1 n uce I NCrease

ﬂ@[:_resumﬂ:g Eﬁlf(‘ﬂtdlbﬁtzd aﬂy’diltrﬁiﬂnm emseivith acétond fiel d«iatorgvd the product
such as allergies in

depepdent processe a
@%ﬁ sl s 897: gl pA96). L BearTE pHog Rt Vet Al s i in subsequent
§§£§cts on Cellular Proliferation

3-(2-(4-nitrophenyl)-1H-imidazol-5-yl)benzonitrile (134). To a refluxing
solution of 4-nitrobenzamidine HCI (32) (930 mg, 4.5 mmol) and NaHCO; (4x, 1.5g, 18
mmol) in THF (8 ml) and HO (2.5 mL) was added a solution of 3-(2-
bromoacetyl)benzonitrile (133) (1g, 4.5 mmol) in dry THF (2 mL) dropwise via syringe
and the mixture heated at reflux for 1.5h. The solvent was removed and the resulting
residue sonicated in H,O and the solid collected by filtration and dried to give 1.323 g of a

black solid that was used as is.
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A variety of experinents were perforned in an effort

to determne the effect of the i m dazole conpounds on
wa@edokdmio prol i feration. These experinments ul t POEUS1094/011010

-measured 3H-thym dine incorporation into

proliferating cell DNA The specific procedure varied

with the cells and the stinmuli. Cells derived from

mous e3-<pi@witrophenydol H-dmidnzal-5-yDbienzoie racid €133 ; Ac%;(}hltion 3-(2-(4-
Ao 3RRE. S iob ek 1) 130 PE et LG 2004 com

§40| 1’ﬁE WaSHedtéd &t rofied fb@'l Sy W@hﬂmﬁ&@ds&b@leﬁ%)ad_{ul@d to pH~6 with -
plus iononycin (100 nM, or IL-4 élo ng/ m)

%u%sH@mand dmoesnhmgmbdr@)lﬁctyd by Slrefisn e dticdoel eved 541g of an

I ncubating spleen cells first with
erangc 0[1 tﬁgt‘?t’ %F(?XSI% ascites (10%, anti-CD4 Ab

(0.5 g/(2d@-nitrepkdiiyl)- ﬂmnﬂmblls@lemp)mdmrzlﬂ)mﬂzhmde (136). To a
conpl enent _(adsor bed Cell lines we

gui nea p
SHREnSIAN %&g FL-tnistophenyhx H-ipidago herrzﬁu‘d@a%%) .58, 1.62 mmol)

£ OBl SR nith el L oLh), (£3'da5 08 212 m, 2.4 mmo

ﬁm?d the nhiatitd whaaued aivd i"ﬁ foO7h. ©he Qdﬂvérhwasdemevc(cﬂmder reduced pressure

/m). Inspleen cel]ls, certain co unds of the
B)r &vgrae%r b dssidnsrentie abniditce s dligopizd) E opm@iﬂat@owm and 2-

mat EF %EWB QTS rﬂm@ dydsladbd Q§ b sGRAhdARe Yi‘hit'ilre stirred for

appr sane pote cies as It suppressed in
\1151’1 r a‘hb gﬁxtueeswam pawret antb [H) m‘d theGeRIGtingd solisl exilleatied by filtration and

?‘CL% | Ll 08 3? ﬁ)ﬂ bﬁongn\g}%rgg?%g ?%@fﬁgge(f erig %1i fhe following step.
ConA 31 21(11“aﬂ'&aﬁﬁn?ylﬁﬁﬁdoﬂHeﬁ&]?ﬁﬂ'—ﬁhid%ﬁo@%)-N—(pyrldm-Z—K/lB)léenzannde

LPS-stinmul ated B cel roli1feration (preforned

A3).ndp 2 ss)ug@@srtﬂ 3:1@ @-mla@khqnyl)slﬁé@nﬂamlt%ryh)ﬁ\l{mdm- -yl)benzamide

g]f%%:) 3@3%@ L gg%g‘i tl%s goge] r(# da’% o4 gt‘rmgy RAWE A the mixture

oastel pogedfusidgeHp aad ahé ﬁaﬁx‘aﬂd sﬁ&cﬂﬁhﬁééroﬂé-@dﬂwh The solution was
PCT/ US2004/ 011010 enbodi nents denonstrated |it

éitﬁ@fl tarough tcelitst trapmora the sitalbitiand dhe filiegs Azogwnﬁfaﬂeétt@ @ive a solid
F(ﬁlél ne release. In tunor cells, the results with

splenic | ynphocytes led to a further anal ysi s of

ceI | ulThe rpsidiié fvas alissolvethyin iep pyriding (1l0emd) amﬂm-axdamantane carbonyl

nor. Lls t he resen e of .these
S8 58 70 o BSRrODya98hd i Srsokir (18 Thjciitg wps stired at room
I\S\Aéfﬁf;é?&ﬂﬁr tl1$n ﬁ:{dt B&Ere&‘ BatoSHLO WAt S &‘hdsédlﬁk‘de@tlﬁﬂ filtration. The

th IL-4/anti - . Certaln conpounds of
pwsﬁ&gﬁeudv@nbmﬂﬁﬁshbxﬁ@uﬁmme&dqwnﬁhébwﬂﬁPL€é€é8¢®6N%FEA&hCDto

| |
g i Dol s iy med Ma0RS B’ b e oM o0 M,
EATROURAS 1 960! BprpE e IHac 10980ed FNY 35 i(CTIERSREd Wham, 5.23 (o

the cells were culturéd With IL-4/ant
§F8 Atz ati) 8.079 dkFShiz, tlH) |7|ﬂﬁJ@E, 21-[997:8&(1111 B, ‘BY8 (xFJ#@8Hz 2H), 7.51

(CrabpHe B Ay 1 SRR B TR R P 472 s 61 s

mmgyg4bmtap§@|Hng battery of tunor |ines derived
froma variety of tissues, nostly human in origin.

EXAMPLE 2

Suppression of IgE Response

. The inhibitory activity of the small molecules of the preferred embodiments were

assayed using both the ex vivo and in vivo assays as described above. All of the compounds
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An attenpt was nmade to generate proliferation data

fromat least 2 cell Iines fromeach tissue selected.
w@iog/oguemandf ul of cell lines were inhibited bRCTOS200d11010

or |l ess of each conpound while nost the bal ance of

the cells required nuch hi gher concentrations.

Becausg .of the known characte sone of the tested

| BESFINE ghove e %P&Wosﬁgpfwg%géﬁﬁ Pg% 1§8Ponse sk theexyiymasstse compounds
' hdenc g twee

EPCRRHA 134 pibliftcR 0% EHHEICE cbfechitfifiRkadbing B6mPiB 00 . T

deenia efvo asdaly sthetdrepovmdgaett ofiecile dt 06ndeREdtiong rdnking from less than about
redomi nantly of 2t

nongngn because they are I of ypes;
@Qﬁ rnaérfgg(g%f@ 301100 Em/lgg/%swﬁm@drmaw&pr@hnrd@gé@d dases (ftga two to four
: . t I (L f I.at €8 1 ...
P 6020 8 % 50 5L B 5 ol it o
tror prefeesil | énehnidithentt aeadistioded &Brimding esedili @nlovferifithe antigen-induced
negatli\r/eggEGFR- si.tive cells also tends to be _driven
BT aaee fedlek, roneqpiation, aad éanseqenily, in the-Geatmentof Igkndependent processes

t ' ' %?IBH rug in vitro.
%’%%%%ﬁ%?&% o%a?gl?éﬂﬁjgléo tﬂgﬁ%é@lrag'sponsi ve cell
lines was potently inhibited by conpounds of the
preferred enbodinments in vitro. Conversely, only 2 of
the 5 ER-positive cell lines were potently inhibited
by drug. Certain conmpounds of the preferred
enbodi nents exert an anti-proliferative activity to T
and B | ynphocyt es exposed £XAMPAFi¥ty of inmunogenic

stimuli in vitro. Th acti an re.highly potent and
parallel their | gE—sMﬁ%&—oﬁd t hough the
nmechan edrietf of Stpridfehisofert petfoin@sioh RGN GnKROME effect of the
about the nmechanismof I1L-4/anti- CD40 Ab-induced |IgE

£ icgmPOEndrapy celilan prolifasatian. s Thesgpowpsemientst Wimately measured
By EDI i.v:at or.. 1:NE- ' a been .
e S I e
vath|the eelty andube ttesk. dlellgdenveidefirdre sicde tpleer®bievdultyiredat 3 million
thgﬁfrgq'.fer ati on of vgri ogs _tlurmr cell 72 WO .
Befml 68 16 Werr seegsd sh Pd 1o Toliomhess T SplgieB qells were isolated by T

8P AchIFBHL _Sanﬂeéltﬁﬁﬁlﬁﬁdt With }ﬁm%ﬂfbﬁgg&fitet t% ]‘:(?%\/%Ag i(ﬂ?%g/ml) plus

are sensitive to the effects of mpounds
poeiyeined 08 )i ardhi 4 (1Gang/miih ptuspmntitCP40 att Gio0odg/mi)ny T cells were:

Bt BBt TR et N g i asies
bR ehCDPUIL(0.5 1 i€CO8 , _ Sigd1i - .
g%ooo)aand 7R- 75- g) . m%ﬂﬂgl F“‘ﬂ?é‘?ﬁ?ﬁ %%E%S%?%F‘“P‘h@dwg“ Hed pig
peraplement(adsasber]) mEistldingp pererunstivulstdder tstivwilajechwith Slwman Epidermal

B ctc}rlf\%@tFﬁ (i?(lllndeﬁ%/%n(ei 2%!1 SRR gﬁltug%(i ?%?é—%vdelli priates for 2-3 days

accor dance rnventl

encppudsegicfor 6 te k4 hbink viihid drof SHathgwidiné G0 &S /ml).
parti cul z%rl y those conpounds which are structurally
si il gPr srlepricesile a¢ertaiosrerowads of theipselsired empediments suppressed B cell

PSSO ST A A oo Aoy 41 et e
sanpapolescibsims it suppressed in vitro IgE responses to IL-4/anti-CD40 Ab. Similar
inhibition potencies were obtained for certain compounds of the preferred embodiments in
ConA-stimulated T cell proliferation and LPS-stimulated B cell proliferation (preformed by
MDS Pharma), suggesting a lack of specificity in the action of these drugs. On the other

hand, a battery of immunological tests performed with certain compounds of the preferred
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allergy or used as an anti-proliferation agent wl|

depend on the nature of the disorder, and can be
waledogomoned by standard clinical techniques. TPEI/US2004/011010

preci se dose to be enployed in a given situation wll

al so depend on the choice of conpound and the

seriousness of the condition, and should be deci ded

anbatinieny demonkieatgdi didthee ntheo effedte otrencthan iighikitioandf €ach-stimulated

atient's circunstances. As an anti-allergy therapy,

g%QPB%F#%F% dosages can be determnmined and adj usted by

the pr affdrtdeN8CheNBRAE With dPRAIC RABE Aol e@td QBRh&Sanalysis of

between the patient's IgE I evels as well as standard

el ax @solifErafion by neasurtngdhé gromdly nbivineor clelspethe presence of these drugs.

SRR S Bl MBS B, s o

SXRERIHERH fnkfdfte®Yvith ol HRWTTDAM AT TefiaRl ésthpounds of the preferred
di scl osed herein for ex vivo and in vivo screenin

¢8bedimentsesupprshsed thip pegjiferatien odIM12.47 salls. buthwith lawer potency that

95-4Q7 99 nd Chmri t al. lnt. J.
SRR h R HlesoSPHE B efero e Ptened i cqmgupdy gf the preferred
exbydiMRnRnthcieased Wle@IBAYSII GFere dR1tEFM WithOIL-4/anti-CD40 Ab. This
dose-response rel ationships for |1gE supﬁéession by

staprietien sdaowate indure B activiieef BB iad hetdigsllpy

o 1 S bt P BB S gt st
boRRIgBattér) b geeiiak YorhatGion » vmiarp oBtised oy Human in origin.
about er (0] ]| t er a | | VI .
R AT R —
A uR &1 Ra L oG r%ﬁ%@g&ﬁ gpfzeéljﬁ}ieé Fef iﬁhﬁﬂfédqﬁs?@) al6r less of each

conmpounds are adm ni stered systermcally as
~ ptrapomdle while ahodt otheubaddriconst tpprdpyr rapeed angehe higheutcescentrations.

s oral . _aerosol , infrayenous subcut ously, or. b
B oot B Teore el fhsont obfedind b ARe o pyifigs? Wester blot
ssake Witk (HOSbRPorids, thBe i@%&id\éﬁcec@rqum a 1ikebetween NF-«B inhibition
conpositions of pharmaceutical formulations are well

ke jaetiont € the drughheBreastacansat celdyiohfsh apeeddempgely for testing this

i hvol ves periodi.c adm nistration. )V ong- o
PR RERSS ey R RSOt AR Shacr Reptf ER) -positive
i IERaASEALIW € The Atte IcgllE toh@ 36 ted8s difformtiatkd, Reve a higher density of

triﬁggered by conti nuous exposurge to the all ergen(_sf). .
B&IH yeasptor vixpeessian yodowe ineter silisht fadrosisentef feelifpspion of ER-

5g%a}tﬁ%%ﬁ@.§wavé Q?llsl %Eo EERRSR v Y Rel-eranl 160 a selection of
C enge |1 ani mal s en carri ed out cont | nuous Yy
flisencellspweredestaf for wooliferatien eespomses e divigvie wiay.s ThE ipudiferation of all

in a preferred. enbodi ment, the conpound, is
Qoo FoeresRpmeiye Gl PRAYa RRICT SURAGAL B daygouds of the preferred
eGPl entP 5 }118%' @ohyétggx,abﬁy HOPRNES . ERDBsiliv € @bIBiHes were potently

regi men, 1nc I ng ency of dosing and duration
adhibiteldiyndmg. may be determ ned by the skilled

ractitioner, and . nodified as needed to ovide .. . .
ot | iSSP OrT LIRS SFEhY (i GPBpiferative activty
ther ahd & 98Rphobis 4RBGed th ORI Yof iﬁhﬁﬂnﬁ?érﬁé is@fullf in vitro. These
the allerden exposure, and the standard clinica
iantionsegre highly potent and parallel their IgE-suppression activity. Although the
mechanism of this action is unresolved, much is known about the mechanism of IL-4/anti-
CD40 Ab-induced IgE production. A major factor in this response is the transcription
activator, NF-«xB. This factor has been implicated in the proliferation of a number of tumor

cells and thus these drugs were tested for activity on the proliferation of various tumor cell
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In a preferred enbodi nent, an | gE-suppressing conpound
can be admnistered in conjunction with one or nore
w@Roothgiend her smal | nol ecul e i nhi bitors di scl oredpUS1004/011010
order to produce optimal down-regul ation of the
patient's |IgE response. Further, it is envisioned

.hat. one or,nore of the ¢ unds of, th referred "
iR O RSP EhsninforERr g Hmocs of Raf G fiesiare sonsitive to
eHehfTectdl dfARBnMoURGAYT h8 PTeREd bRbBHInbNGS AYEERE pfdiferation of many of
treatnment of the wunderlying cause as well as the

theupeasitiyainesrmasobe duivesy gy NErEaactonn. stfewrc@h@q ¢edlilinsgs known to be
SO R R R R, e PRGARR a Bl 7s . s

bgtaih RbiPotRdsSof egehiefdred eMbeditets iPPetrsaddidiéctiRely act on certain
i ngredi ents, known to be effective in reducing at

fusngst celipe Odhamspmipprdst digclered dm aecosdangp Witbrthe present invention are also
j.atd on, 231 . | gE=4.phiqbi in .

KO S0 xR, 550 SBASEALES | BB PAN! DPAS DRGSR wich we

sighekittiialiy gimithi t@sertabutorgpuuindg of the psefdRed aubsimehtst he

di sease condition, wherein both the IgE- inhibitor(s)

and the palliative conpounds are adm nistered in

FRORhIRREEIMMLE N their independent effective treatnent

regrnens. “AS an anti-proliferative therapy, the

appr offhe ameurdos thedmiddzelcicningewwls evhicingaa be @ffectilie sic trefiag a particular

' be determ.ned by one_skilled jn the art._.
A R0 g & ST B RggHanY B g by pig et e ispeder, and can

b8 Qe RRPILEP !b% 3faBAAQ A TCRONENRShes. O ThE pddide LY Il mployed in a given
pati ent w thout undue experinmentation, based upon
situstida il alse denend bn theadhaicq 0€ sopudfaod thetsktgusness of the condition, and

nt k7 prolif.eration,and chenot her apeutjc agents. .
'nolg‘]ltk? gqel ,ec@???tag@r%m% 09 s (ﬁ’r‘leﬂg Oin C- B’ig“Stilti“Tngf Al ofpch patient’s
chthastalces. conpounds wi Il generally range from about

0.001 ng to about 300 ng per kg body weight per day in

di vi déd aest-gllengy thergnye prrapiaje dosagemcen bagegtmigedandmagiusted by the

. L ) “vi de

ARG, BB, 5 RO SUBRLREE el D Kl et s ol o

standad felioss bf pulangeryf andrhemdbdpniimid changto NOBEoRg, fiRke Kdlled in the art
[ er  day. The coppounds, are preferabl

ba wei ght ) .
X yﬁﬁ’i’?@gfee %ylﬂs%ﬁ%%l §Aa8° &?E%Y%’@é uFiteoyt undue yexpenmentatloﬂ by

SR OB IR s g o

Hasegaweneotusy., slibdelanGoms| $0: GO5EH7 ahp9d) heand Ohmdosi et al., Int. J

i ch be ective | _proyidi ng. system.c dosi ng,
Stk oot o e FRoahe Sorl e T s o assays for
QORRAIMAES d¥e-rkpRni Bl RidBHips THO WHTBA 3 RAUDH nBiShihalene derivatives;
adm ni stered to achi eve peak plasma concentrations of

inserposated bergipdm refesiencgbt er ni ned by one  of skill in

the art... Jo achi eve .adgguate plas | evel s, the

phar n& 8%13 8 ?’?egtr %tf'gﬁ%ghc _(Q,’éﬁn@'@gt%f“ﬁﬁ‘écfif%&ts’ suitable dosages of the
compeaurI x| g_énd:rﬁlly?\l’hngﬁ FoRP bbdit ©.000| g tdfbous J6N m?gf]pe@ kg body weight
saline solution or adm nistered as a bolus of the

et dayendivjdedidaesas, more preferably, between about 0.01 mg and 100 mg per kg body

weight per day in divided doses. The compounds are preferably administered systemically as

pharmaceutical formulations appropriate to such routes as oral, aerosol, intravenous,
subcutaneously, or by any other route which may be effective in providing systemic dosing of
the active compound. The compositions of pharmaceutical formulations are well known in

the art. The treatment regimen preferably involves periodic administration. Moreover, long-
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The treatnment regimen used in accordance with

preferred enbodi nents preferably involves periodic
w@eivisid st at i on. Moreover, as with other PCT/US2004/011010

chenot herapeuti c agents, |long-term therapy nmay be

i ndicated. Weekly, daily or twice daily adm nistration

d. of th b d
teg Beshey f5ay b indiOuogh aere lCigic e opy BP<a isuth Wssred by continuious
EfpsucOiP gl 3@2”1 Dby Qﬁ'%éé) Hai®} aliitradibn ﬁﬁ@nﬁ&ﬁ effective in

at regul ar perio intervals. However, the treatne
suppiraseing thadgh despgns‘er'@qalemrgj{e afmmstvhaﬂe@wdmdammalsowhﬁf carried out

t t t be .det i n th kill
BB A SREHORDAE {50 SV BRI pr G- Thus, in a profered
@lﬁbbdfﬁfentaﬁﬁé mxﬁf)&lﬂdfﬁrﬁﬁm%te?é‘df gt leéjs‘?ﬁﬁfﬁdédﬂgecﬁﬂve days at regular

nature of the di sease, the extent of abnornal
gerowlich ;mteltvhle t Hpeeut, fentreatmentheeginens un@ucaﬁg eﬁﬁqad;cyaom dosing and

AR EG el e CrlaB e BRIt Pl et ad dlhed as meedet 0

proRidel eptahilopE Qll’fﬁzﬁ%%ﬁaﬁdﬁ tRBefdignonahiteR dEARE C&ﬂergen the dose,
upon sever al pharmaco netlc paraneters such

fBausnpy.iaph duatier of the ellesgen expoaise land ﬂaedmd@ﬁ@amanld:edmes

roiteeglgl F.lpti‘%gﬂ'g({ #%bog‘%{en\.ﬂea}nl Ig%issuﬁ%re §1Ir1 cl:? %ur{dﬁt orﬁeh gdministered in

coijastionavitlobne v Mlore/&f the \witlidp st rﬁ@é@ﬂé inhiifor$ dRclosed, in order to
condition to be treated. Orher factors which may
arodEes optial @qwqﬁl}woadsféhﬁ: Reticie IgEJﬁﬁ?OﬂF%cg’clIth% it is envisioned

AR o0 dr gfRd %’f ogllri}ﬁ)uﬂag bf e g‘f t;ﬁrgfep% Hﬂ&q eﬁﬁss FTJpBé Qdministered in

exposure to Ot
toabmatiomiwith aﬂxer eh:mgxt elr¢adsit kifomrn amlatelpd[sbowéchrfor treatment of the

ati ent, cifi at ment i men be eval yat ed
Bfder E{&}w@a el 45 (i 200 ézﬁna? Pealekey ph iy ek combination

Eﬁ?é}f‘f&t en%sicﬁﬂ& Wl@)ﬁﬂk%c@fb%f%ﬁﬁ)%ﬁgh&ﬁs #01ulb aixing of one or more of the
professional judgnment of the medical practitioner

siedl mhaleanle kgh-ivhebitoretogntbnt withronerme morefadditiodal ingredients, known to

ds,are or m.ni stere
BF SRS iEh re SRR SR B erbReip P aReistiotlition, Tn a variation, the
ginhuandiscde I8BifHiBitda Het e Fiscdsad cHOHRORIiARr&E segarately from the
encapsul ated in gelatin or fornmed into tablets.

additiona drugs; R dyepe ﬁ}es&anwoa@e ofifiei diseasr esypditionn @fherem both the IgE-

SHANES orl Bl BRE AN Sun Y LP Sar BHSBEREO 0rBlice with their

uliRpertienyefftieptradtinenreglmet@nposi ti ons may be used in
accordance V\Athgf?ﬁeferred enbodi nents. For exam

the aé¥SiaeiiREg %PV&&&G@B%%%PW@BHWMQS%pﬁmfamadazole compounds
9 CloRbE 'Tl%fel chr HR04RAANAT Y31 Gn P Shitda2 RO ML %&Olef’harrnacologsts and

adj uvants, ubrl cants, sweet’ening agents, enter
onaﬂoglgs caip edafldy slptesnmlelthe apmoprige 10w requirddnfer ehclkmdlwdual patient
anot her enbodi rre t he, acti ve ound
HOBORI b S PROTGIEHGE CAP g B o L Byl e lpiguessused for ofher

Qﬁtl-@)%lﬁ@ﬂahbﬁh&ﬁcﬁehﬁ)tﬁ&ﬁﬁé%ﬁeg &is.the active site.
Targeting noieties include, "but are not limted to,

ant i bduitielly, suitablsodysdgeangife fites apti-padifemtion viesdazole compounds will
%éritxq%glllf gasr)@gaﬁ(?rg a%bgﬁteBtOBli rlllg & nggute%((% ?nsgsggr kgo %053*? %veight per day in
divided doses, more preferably, between about 0.01 mg and 100 mg per kg body weight per

day in divided doses. Most preferably, to exert anticancer effects, the dose will range from
about 1 mg to 100 mg per kg body weight per day. The compounds are preferably

administered systemically as pharmaceutical formulations appropriate to such routes as oral,
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In preferred enbodi nents, conpounds are adm ni stered

in conjunction with other active agents, which either
waopplewent or facilitate the action of the i nPCEHES1004/011010

conmpound or cause other independent aneliorative

effects. These additional active agents include, but

0 ot e : L Viral Se. o
Bl Sk fog L AR o S MR Sy b et i
auendisg syskntt desimnofthe adtive kompaindde carriers or agents

whi ch_prqtect the actiye .in dazol oppound fraom

rapi o [l 98e ot ord didadole 1S mPAYCS) f ittt Fedheybosfiments should be
RemufReted (PR E)Séi{ V\#ltﬁétrﬁaﬁ&ﬁmetfh%ﬁ%g &tth& Q&iv%?tgetﬂ,ll zischepe‘la‘mined by one

used in accordan h preferred enbodi nen
ahekifldn therevlo dl redhicveadequate prone lavels, tpr pharheceatiéad formulation can be

conmpounds may .be adm ni ster in conjunction wth aone .
SR RSy are i o Rppbieteaa et it § LR e et adimistered as o
BORE BEMe@BivdBbredithd - prol i ferative effects.

Anti-cancer agents include, but are not limted to,

al ky| e ritpatmpent tregipien msed im egcordanoe stithnpreferred embodiments preferably

ci:n, ;. nechl or etham ne, ne | a racil.
%ilﬁ{o?‘%é gér?or%% %dg?lalsprgtﬁcfno PESOYSTy as é’ngﬂp c.g%ﬂ &gg\ﬂgﬁpﬁg?uuc agents, long-term
ity RhaTb el Ridicated P IVREdy, dailAbORAEAddily dAhliMSMAI0R for a period of one to
t hi ot epa dacar bazi ne procarbazi ne, héexanet hyl
AP YRHE, may bp etepyiresh éor nomenpatientshu Jhg, ain, a girgfotsec embodiment, the

e L T e ———
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drietpnsh bethe ke Preitiongh cpd rrpg@ﬁ?d BRACEdad; &y provide optimal anti-
RIS S 5ﬁéctasth g&%'gﬁﬁ’l Afurd opfﬂe‘ctg&:ﬁse( HPSL&E I%F abnormal cell growth,

i rinotecan mptot heci n); topol sonerase

e tspnes chuleenrtbe tissies affecttd xandiskindard clinidalrinditesi n,

m t oxaptrqn t eni posid and et oposi de); bi nder s .
(aact CRSngras et ik s PRl b il @mgeteBie of the anti-
pro LTS |dd)ﬁ1rpo\ﬁhd!sc lihS tien _eforrﬂﬁé(tﬁinb'déﬁendga%k)bﬁ ag&ral ﬁglgannacokinetic
docetaxel). Further, it is envisioned that one or re
drramgters; hghoam gesogitionh magtivation, metabadiviomidnaderrance astebef the drug. as

i.ni ' nat.i.on, wi .t h ot her, t herapi e ch .
R R I L TR S —
swill geryywith theaegity bothelcdaditiby REbietdd Dbt Mbtors which may affect the
di seases, .including cancer. Such conbination

{RaiPgpt desednciids, drreer lctiann aghandseader of thermbigntnethes ilinesses, prior
. re of,. o . .

SR AL ISP Gl B it o oy

paticeldi eatient, kpreoific treatientefeinndnk veilll Be reealusted Gindt adjusted over time

| east. one,synpt.gm of .the disease conditjion. In a .
GEPTIPE B e EVIARAl RaeTs rehitgmena andarcerdingiost psessional judgment

@me%dic%ﬁpm%%a{(ﬂﬁﬁﬁé#gﬁﬁ Tt ¢/011010

adm ni ster'ed separately ditional dr ugs, but
dur i ndp vhe psdereedcanbatmeit, tdrepouils e@seraliy adintristéred. Preferably, oral

in both.t i,md I pound.and the palliative
T D MR SO RN TR AR
i 861RE de RérnRH fiffe! tabRts! " OA MBRInidBEbTRNS- at¥bé %gcﬁ)énlpéiglged by using

nunber of preferred enbodi ments and varrations
geppvlepegrpins or powders, syrups, suspensions, or solutions. One skilled in the art will

understand that many acceptable oral compositions may be used in accordance with preferred

embodiments. For example, the active compound may be combined with standard excipients,
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described in detail, other nodifications and net hods
of use will be readily apparent to those of skill in

w0 b@4@a9t610 Accordi ngly, it should be under st oodPCTES2004/011010
various applications, nodifications and substitutions
rray be made of equival ents wi thout departing fromthe

Sty Mt SNERoPa s, 83 ORMREY. b iiling Adonts and the

like. A phar maceutical conposition for treating orh

iated wt
ner ol sipth Gty Rt dbe FaFIsPEPAGLBRY e drodied t include a targeting
%[d?étx tﬁ%taﬂafg%% dr)%ng c%g:% d@e%ﬁﬁohﬁd’l 9 tﬂ@ﬁ §}Rar ngfg%glg moieties
inciude, b mnm lﬁnfmhta)s ardtjibodi@s, FanhNod-yLﬁﬁglﬂémﬂs 82 detttlatives, (cytokmes and

ggc&_&q&g@ds gymess on t%e celg to beRLreate RONH NXRT

In preferred embodiments, compounds are administered in conjunction with other
active agents, which either supplement or facilitate the action of the imidazole compound or
cause other independent ameliorative effects. These additional active agenfs include, but are
not limited to, antifungals, antivirals, antibiotics, anti-inflammatories, and anticancer agents.
Protectants, which include carriers or agents which protect the active imidazole compound
from rapid metabolism, degradation or elimination may also be used. Controlled release
formulations ‘can also be used in accordance with preferred embodiments.

In another embodiment, one or more anti-proliferation compounds may be
administered in conjunction with one or more other anti-cancer agents or treatments to
produce optimal anti-proliferative effects. Anti-cancer agents include, but are not limited
to, alkylating agents (lomustine, carmustine, streptozocin, mechlorethamine, melphalan,
uracil nitrogen mustard, chlorambucil cyclophosphamide, iphosphamide, cisplatin,
catboplatin mitomycin thiotepa dacarbazine procarbazine, hexamethyl melamine,
triethylene melamine, busulfan, pipobroman, and mitotane); antimetabolites (methotrexate,
trimetrexate pentostatin, cytarabine, ara-CMP, fludarabine phosphate, hydroxyurea,
fluorouracil, floxuridine, chlorodeoxyadenosine, gemcitabine, thioguanine, and 6-
mercaptopurine); DNA cutters (bleomycin); topoisomerase I poisons (topotecan irinotecan
and camptothecin); topoisomerase II poisons (daunorubicin, doxorubicin, idarubicin,
mitoxantrone, teniposide, and etoposide); DNA binders (dactinomycin, and mithramycin);
and spindle poisons (vinblastine, vincristine, navelbine, paclitaxel, and docetaxel).

Further, it is envisioned that one or more of the compounds of the preferred
embodiments can be administered in combination with other therapies, such as radiation,
immunotherapy, gene therapy and/or surgery, in order to treat hyperproliferative diseases,
including cancer. Such combination therapies envisioned within the scope of embodiments
include mixing of one or more of the imidazole compounds together with one or more
additional ingredients, known to be effective in reducing at least one symptom of the

disease condition. In a variation, the imidazole compounds herein disclosed may be
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HRL NNNR2 H y~ ON X R3 Y R Genus 4; wherein Ris

sel ected fromthe group consisting of H d-C5 al kyl,
whemwzphi61p- fl uorobenzyl, and dial kyl am noal kyPCT/US2004/011010

wherein said Cl-C5 alkyl is selected fromthe group

consi sting of a straight chain, branched or cyclic

al kyl; 78 WD 2004/091610 PCT/ US2004/ 011010 wherein

RBniniterad deparately trode plen déditibnal sbiigs thed durimg theesagreougurse of the

gggaf’;lp %Béﬁ%ggrwﬁgg%igﬂgﬁgmﬁagg Y ’ogﬁq%ﬁgél:a}ti ?Ifedpa?llial%i%)é %bmpounds are
Q&ﬂ[g%&%ﬁ%yéogﬁ%% t%mbpeﬁ%nt CHeetiveeatmMPegimens.

COK™, ) ; erein Rl and R2 are
i ndep¥dient| yursledreof edeferredn enthwdimenip andnwaridtiong thérebf have been

| kyl,.supstityted al ... C3-.C9 | qal kyl. .
densibod it e e ipns Ao oy st Will e paiy apparent to those
OF QS in RRETWM. . A43dihENt fl sREEAYbe vd@BREBY | that various applications,
substituted naphthyl, “heterocyclic, and substituted
edificetignd angl suistifwgions sedydbehatade of \agriveleatsdwithowt departing from the
SUbftéﬁﬁned Peter&Fgclicf qgﬁain 1- 3 het eroat ons,
et 85 e AU RS AT R 9 ™ At endent | y sel ect ed
fromthe group consisting of nitrogen, oxygen and
sul fur; wherein said substituents are selected from
the group consisting of H, halogen, alkoxy,
substituted al koxy, al kyl, substituted al kyl,
di al kyl ani i noal kyl , hydroxyal kyl, OH, OCH3, COOH
COOR COR, CN, CF3, OCF3, N2, NR R, NHCOR and
CONR R ; wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal kyl, substituted C3-C9 cycloallyl, polycyclic
al i phatic groups, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and
said substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently selected from
the group consisting of nitrogen, oxygen and sul fur;
and wherein R' is selected fromthe group consisting
of A-C9 alkyl, wherein said Cl1-C9 alkyl is selected
fromthe group consisting of straight chain alkyl,
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branched al kyl, and cyclic alkyl. 2. The conpound of

Caiml1, wherein said polycyclic aliphatic group is
wa@edoeotw f rom t he group consi sting of adamant RECT/US2004/011010

bi cycl oheptyl, canmphoryl, bicyclo[2,2,2]octanyl, and

nor bornyl. 3. The conpound of Claim1, wherein said

heterocyclic and said substituted heterocyclic is

it = group consi sting of pyridines,

thi azpl es, 5&5& aq%o Qﬁﬂgﬁfdﬁreaﬂ %blnbl@'vé]ﬁﬁr&an allergic reaction

pyra2|nes ran nes, | soxazo pyrr

pyodiatedi Wﬁb,mcriaas%dSI-gEr leavz]snes inhibifing - cteﬂuhzlpmlsferatlon in a mammal

1,3, 5-triazi nes, i m dazol e i ndol es,

BRITPTETIRGEY, 0nG QI g oAb fﬂ@%meé?H%PW?‘%phl nes,

benzof urans, parathi azi nes, pyrans, chronenes,

pyrrolidines pyrazol i di nes, imdazolidines,

nmor phol i nes, thi and the ¢brre5£onding

sat ur at ed 2"

cofposi tion of
Caim1l, further oQr e di ti onal

i ngredi ent whi ch is%¢0t| ith reduciyng at [Feast one
synpt om associ ated Wth s |H§ allergic reactionG_ceHL
proliferation and/or inhibition of cytokines or %

| eukocytes. 5. A nethod for treating or preventing an
al lergic reaction and/or for inhibiting cytokines or

| eukocytes in a wherein said reaction is caused

by an incpease i isi adm ni stering
an IgE—suEp pund of
Caim1l. 6. e l _ onpri si ng

adm ni stering at
which is active in reducigyy jat | easty one synptom
associ ated w t'h sai allergqc reaction. 7. Thesneihod
of Claim6, wherein said at |east one additionapv ’
ingredient is selected fromthe group consisting of a
short-acting 02-adrenergi c agonist, a long-acting 132-
adrenergi c agolyi st, an anti hi stam ne,

phosphodRester se |bitoN an hal i nergi ¢ agent,
a corticosterol ingfla P12l ease

I nhi bitor aml a\l euko ne antggoni st. 8.
The nethod of d ai e t | east one

addi ti onal ingredignt I R ggnblned ith said at |east
one | gE-suppressing compouRd in a pharnaceuthg&hgg and
acceptabl e diluent and co-administered to the manmmal .
9. The nethod of Claim8, wherein said at |east one

| gE- suppressi ng conpound is adm ni ster at a dose of
about 0.01 ngy tqiabout 100 nmg per kg bo meight

Tx \@

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

Genus 4,
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per day. 10. The nmethod of Caim9, wherein said dose
is adm nistered in divided doses at regular periodic
WO paoeoysis. 11. The net hod of C aim 10, wher ei PCEHESZ004/011010
regul ar periodic intervals occur daily. 12. A nethod
for treating or preventing asthma in a manmal

conprising adm.nisterjng an | gE-suppressi anount of |
at | east owWbere@Hsodnandby ae wdgpepdent .Sel%"ﬂ?d%"h gpup consisting of

Cai my12 furt 0 ]Ig(ggj' el St .
addi Fi:{ ’oﬁa g‘lgnhrgl'fﬁzeoé?’e%@%mﬁe?gh’al S é%t | \/’esrdlbﬁ&}le u%if}ﬁ’ghlgﬁ%nmoalkyl’
I ﬁasthmﬁmmmmgﬂm&cbm €H;, ©4lFd, Nag tGOmR”, 1IZHO, and COR”;
The nethod of C.aim._13, wherein said, additional o

i ngr edi ent Whereindtigwd diy ar¢ qunﬁént@r%ﬁtegm glei Fopipongisting of H,

shor tegfr?glt isﬁ‘t%tiﬁﬁ&fa a £neLe) Eycﬁ@a?ﬁﬂsgubsﬁmltéan@%%téyeﬁaﬂcyl, polycyclic

(32-a her gl c 'st, an” antihistam ne,

phos piiiptbtst gioape phdnyhi tsobstitwed aphienghohbpiding; csuhgtinted naphthyl,
a 80 WO 2004/091610 PCT/ US2004/Q110 . . . .

cort i]éeé‘%ff)%ch‘P:d,an nS4 @W%?ﬁng?tﬁwy%@di Whegpiny sfid jhggerocyclic and  said
| nhi bl f,06 d tich et ek QbatoMB! 3@RAIIS said Sheteroat i

A rret%{iggﬁ?%? Pﬁtﬁ%()g%?ng I?(Eeil?ll L}Iegr proall?fe’r ation ina ooodom 18
maneind epempentlyi selgcted fointhe goup nonsisting obuitogert, oayzeh@agd sulfur;

one conpound of C ai . 16. The hod. of Claim 15

further c oﬂ‘g‘?‘iegﬁ %ﬂbiasggqﬁjfﬁ?“ist aéf P%“gﬁ?f& T S8HR COHSISging of H, halogen,
addi t j1p8ay, sibgihRel SrbxyMASH dubstAGied Mkyi, mi@mﬁhﬁgmt, hydroxyalkyl,
| east one€ synptom associated with said cellular )

pr ol i OB, £2Cdn. COQH, THRORe (R, 6IN.(PE:L PGB, NipeMNR'R’, NHCOR' and

sai d ﬁ? st one additional ingredient is selected

from oup consisting of antifungals, antivirals,

anti bi ot i cwheRfit R* linkélasrodifiom €% groupteonBisiin@ o€ ¢, alkyl, substituted
agents. 18.-The nethod of Caim 16 rein said_at

, _Wh .
| east allsiib Gadels eydomyli sipetintedhes-Cs °Y§]Qg]$@’1f= 9lycyelis alighatic groups,

group i St at | e ' it

T pofifE! Subiuls BhALS PG00 Mgl TRARRGN, {fteroaryl and
poi sosybstiwedihetberarylanchesgin nehlie hptireoml ahd. saihesubsithted heteroaryl
of Cdaiml16, wherein said at | east one additjon

i ngr eBPHAR ¥'§\/g]e&f‘6%?1ﬁ%dwﬂﬁf?ﬁ g‘e toajqu, 4 “’cdr"rBena‘fenﬂY selected from
conmpo {sthhg of Mitr8 BN 3% PBGEIMIsGBLY, ¥ndiCCept abl e

di | ueﬁit%dggﬁaop (éqgf-rgasdmégi stered tgge?lhe mammal . 20. The _
met hod. of @haiemn RY,is whleeted dromaithe gtoubecpusisiirg of Em¥oualllyl, wherein

of d ail. IS _adm nj stered at.a dose of .about .0.01 .

Lo abstil Gobs AiRdr KieBago R g eoRE sy bt Yfignl thain alko
met hogrpkhdd kil &% cyoheakyn sai d dose is admi nistered

in divided doses . ) o ]

2. The compound of Claim 1, wherein said polycyclic aliphatic group is
selected from the group conmsisting of adamantyl, bicycloheptyl, camphoryl,
bicyclo[2,2,2]octanyl, and norbornyl.

3. The compound of Claim 1, wherein said heterocyclic and said substituted
heterocyclic is selected from the group consisting of pyridines, thiazoles, isothiazoles,
oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles, pyridazines,
1,2,3-triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles, quinolines,
iso-quinolines, benzothiophines, benzofurans, parathiazines, pyrans, chromenes,
pyrrolidines, pyrazolidines,‘ imidazolidines, morpholines, thiomorpholines, and the

corresponding saturated heterocyclics.
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at regular periodic intervals. 22. The nethod of C aim
21, wherein said regular periodic intervals occur

waela00kp9161®3. The met hod of C aim 15 further con@r/USiong011010
adm ni stering at |east one other therapy which is
effective in aneliorating at |east one synptom

24. Th
rothod of - Gl PHSScoWla) erREGHHAR Ohiclp. fgilncoprising at least one
@H&hoﬁé} %&E(&Eﬁﬁffﬁeﬂ is gchive é??edﬁ@fg@%@ 163kt gasg{ﬁgﬁ%n associated with said

wherein said therapy i1s selected”fromt
aﬂerglcstaqt@noéelha'dhﬁtatmn anil fomindobikien apyytolgaewortlbgioapies.

d 2 he phar maceuti cal sitiaon of
Sl ai 3 % i mithind e 5 ERROT Brod ehii A GBR FFapugE Pelprpr inhibiting
I
S?‘Emﬁ? 2{?%eéﬁécyfﬂ“rso%a?fﬁ%ﬁ%’?wg%‘@%éa‘%%@&v%"%86?&5%8 P Thorease in TgE
mEIsL@mzsh@mdmmlsteﬂng anglghi-SipPreksiBg anfountNofi3iebbt@re ddmpound of

78910 C ~aF~1~M C C O 11 12 13 14
am’FF FF\ p 17 18 19 16 27. A nethod of

Pz)repnaﬂ@ang %‘h@%ﬂi@ﬂdopblaﬁﬁ‘ﬂ 5 Rl QonpB¥ingJadiBifistering at least one
additional ingredient which is active in reducing at least one symptom associated with said
allergic reaction.

7. The method of Claim 6, wherein said at least one additional ingrediqnt is
selected from the group consisting of a short-acting B,-adrenergic agonist, a long-acﬁng Bo-
adrenergic agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist.

8. The method of Claim 6, wherein said at least one additional ingredient is
combined with said at least one IgE-suppressing compound in a pharmaceutically acceptable
diluent and co—admini:ster}ed to the mammal.

9. The niethod of Claim 8, wherein said at least one IgE-suppressing
compound is administered at a dose of about 0.01 mg to about 100 mg per kg body weight
per day.

10. The method of Claim 9, wherein said dose is administered in divided doses
at regular periodic intervals.

11.  The method of Claim 10, wherein said regular periodic intervals occur daily.

12. A method for treating or preventing asthma in a mammal comprising
administering an IgBE-suppressing amount of at least one compound of Claim 1.

13. The method of Claim 12 further comprising administering at least one
additional ingredient which is active in reducing at least one symptom associated with said
asthma.

14.  The method of Claim 13, wherein said additional ingredient is selected from
the group consisting of a short-acting B,-adrenergic agonist, a long-acting B,-adrenergic

agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a

80



YONOXRYRGenus 1; wherein Ris selected from
the group consisting of H Cl1-C5 al kyl, benzyl, p-
wo baweotsenzyl , and di al kyl am noal kyl, wher ei n BEI/tiS2004/011010
G -C5 alkyl is selected fromthe group consisting of
a strai ght chain, branched or cyclic alkyl; wherein
an Yar end ntl el ect fromthe group
Srctrinl o fageseniaiily Selected.fromt e elssigicne receptor
8ht¥bnistSubsti t ut ed aI kyI ., dial kyI am noal kyl ,
hydroxyal kyl , OH, OCH3, COOH, CN, CF3, OCF3, N2,
CCIK ISCHO,A amathddORvr; inhitetieg welilanpdolfratipe in a mammal comprising

PASETToISE St GF acant R coread AT IRBR Ayl |

subst iUt edCInGRo@YH CRkkY]S fulferViQ BBt
PCT/ US3004/ 011010°. pol yeyel i ¢ &l " ool A fstering at least one

péditighal ingrodicntt witick lmny in redaphgfay leastsojbsi}aliptmn @ssociated with said

\‘xﬁ@ﬁt hyl agt erocyclic;, and substituted heterocyclic,
& E%F Heterocycl ic and said substituted

het er @gycl Mhe GRS Bf Etadm e SHRAGIPRIEA aMI&IsebRe 8difonal ingredient is
heteroatomis indepéendentl y sel ected fromthe group

é@ﬁ@?@, fronythe ferenpt ongieting okarydwnealed artivivalsy antibingics, anti-inflammatories,

nts are selected fromthe group
COI’]SI s#‘?cse%%?l% H,  hal ogen, al koxy, substituted al koxy,

al kyl 18SUbﬁI&1btmﬁtH@H of Rlim 1d, WH@Wlﬁ@hlﬂ%'lé@!{ one add1t1ona1 ingredient is
hydr oxyal kyl, OH OCH3, COOH OOR |
sxipgfed thr goUp equeIsHue fd alésdakng? agefih eﬁlélmetﬂboht% DNA cutter,

S R 03RS A il e oo
C3-C9 léycl C[&bklyéthmbof ¢yl 1i6; whlerqitn adiid cat §¢astipse additional 1ngredient is
pheH |v§1 bsatplgf,ag; hegglrbéq})gatpqi}t a%lllga lﬁg}bgtr;{;ltg%%%uncaﬂy acceptable

M]ﬁérﬁ'aﬁd é@la&lmnﬁétare@% ¥ ARfmsAl d substituted
heteroaryl contain 1-3 heteroatons, wherein said

het er 88t omTihs nietmbeidienn |19, whereit s firloast onb eogpounpd of Claim 1 is

OIS 318 et RPN S TR d T ha e gy Qe bl day
al kyl 21whermmgk Metlsal ¢F (@&mCQO Akketbini s8idSR)se & :ﬁﬂnﬂﬁfs&ﬂ%& Pedivided doses
group consi sting of stralght chain al kyl, branched

&H@W ar peripdiq/intervalyl ky| ; wherein said method corrprl ses
st epsy,C om;[?ur:%t e Y‘Eﬁl‘r&??{,‘&ﬁé‘r&ﬂs&' Eé)ulgr Pe 3 {ct1{1 ervals occur daily.

to a Y-sub
23.  The method of Claim 15 further comprising administering at least one other

therapy which is effective in ameliorating at least one symptom associated with cellular
hyperproliferation.

24.  The method of Claim 23, wherein said therapy is an anti-cancer therapy.

25.  The method of Claim 23, wherein said therapy is selected from the group
consisting of radiation, immunotherapy, gene therapy, and surgery.

26. The pharmaceutical composition of Claim 1, wherein R; and R, are
independently selected from Genera 1-4, preferred substituents for Ry and R, are selected

from the following:
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benzam di ne; reacting the Y-substituted
nitro-benzam dine with X-substituted nitro- phenacyl
wh2douderct® forma species of the fornula 13 YPORNS10bi/#11010
13 N2 X reducing the species of the formula 13 to
forn1a species of the formula 14 N H 2N ;; H 14 NH2
and acyl ating the species of the fornula 14 to
forma species of the formula 15 O N % O RN-01' N ~A

H1 R2 X 83 004/ 091 / US20 1010
d of p ep r|ng a Cc nd or s t her eof
haV| he formul a:™ R, o N XR3 Y R Gen

1; mhegeln R is selected fron1tme group consisting of 5
H, Cl-C5 al kyl, benzyl, p- fluorobenzyl, and

di al kyl am noal kyl , mhereln said C1-G5 aIkyI

sel ect fromthe p conS| ng of a |ght
ChaIUAEEZEﬁChed 0 lic alk mhereln , X, and

ar @i,& %ndently ected frontt heHgr oup cBnsi st He@

of H, hal ogen, al koxy, substituted al koxy, alkyl,

substit@ited al kyl, 7dial kyl am nd&al kyl , hydr @xyal kyI , 10
O—|OCHSCOO—|CNCFSOCF3N02 COXX", CHO, and

herein R a d R areo| epdent |y ted
fron1| group co i ng of ‘J:::r/
F MeO

F
F
o
F F 0O
F 17 18 19

27. A method of preparing a compound or salt thereof having the formula:

\h\ s \ﬂ/
& L/\ N4 \|j
Rs |
Genus 1;

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting
of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, OH, OCH;, COOH, CN, CF;, OCF3;, NO,,
COOR”, CHO, and COR™;

wherein R; and R, are independently selected from the group consisting of

H, alkyl, substituted alkyl, C;-Co9 cycloalkyl, substituted C;-Cy cycloalkyl,
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H, al kyl, substituted al kyl, C3-C9 cycl oal kyl,

substituted C3-C9 cycloal kyl, polycyclic aliphatic
w@e@dpsieiphenyl , substituted phenyl, naphthyl , PCT/US2004/011010

substituted naphthyl, heterocyclic, and substituted

het erocyclic, wherein said heterocyclic and said

subst i golc3eli & eAPhATY rbipsC Oﬁ"l%eﬁ& N drdidl ‘)e/ 5§§fsg,gﬁ1‘gahthyl, substituted

wherein said heteroatomi s dlépenden

fr Io ][n tnaelvl\'%r/b lhptecmnysléstandgsubﬁimﬁeﬂ me@mycb?sy@m%iﬁ][sdid heterocyclic and
sul fur,. rein said substituents are sel ected from
t he grsgﬁlpsug)sii]]%l.e Slil@ﬁ?j‘ogfc?lﬂ confain 6936 etergplegisy Wherein said heteroatom is

subst iihdépeadeatlyQ¥Metedltor th %Hh@t' :
dialkyla%?noal_yl,?ehydrpxgalk f@h%ﬂﬁﬂ%@¥é¥$%?k§¥yga1muimﬂﬁu,
CO\I(m?R' COR ,W}@ﬁln(ﬁaﬁg , 'Sml enm; ?ﬂktﬁéd froNHERER gréwsdl consisting of H,
: ergin i te om t he. group o )
consi 4 a}olgg ,0?1 Py, aﬂbﬁflt,u?e ugl!‘]zs{q;jf, u@l&}ﬁl, syl qupt,eg cdkydg d}alkylammoalkyl,
cycl odlyliidxyalky Ot ot COGR, CPeIroabék! . cROIISY IS NO,, NRR”
al i phati c g&ggfs, Ig,he,nyl, substituted phenyl, ~ > Y ’
napht AYHCO CON®R nhapht hyl , heteroaryl and
substitute .er, Y, erein,sai d heteroaryl _ and )
sai d subst Sxfﬂl}?élelg ]ﬁg{segre%eg_re | %0 a%r?\uPlf’%nShsé‘lnSeraﬁoﬁ%‘}’la substituted
wher eiatkysaCgCheyebalRyp Rubsitited @@%dﬁﬂtdmﬁ,%cmﬁic TaiBfAtic groups
t he grgu conii sting of nit rq(;%en, oxygen “and sul fur; ’
and wRBFln sebstitytedenberdd Rapbthlhesubstisuied c omplithyl nfeteroaryl and
of O ERualiky! i g6l al kyl -is.selected ‘
from tshe l_gr % gleg: A0d. lgt‘Plﬁ%r&%f geg r%e?egrﬂ?ryt nsaé«ﬁ kiﬂ%’stltuted heteroaryl
br ancleentail kj| hetarnatomgcivhereatl kad hetshrkdh s ?flﬁieg/elg%lgg %elected from

conpri.ses steps. .. 84 WD 2004/ 091610 PCT/ US200
convefs R Csisting of pilogen. oryesL sersbanend| e to a

Y-substit u:gdrdih R0 RRBEAM G, Qﬁm@% 8 tsl{1$I Sf Caefos alkyl, wherein

Y-substituted nitro-benzam di ne S tut
acet aftidoC1-Be ik iy selited FoNOtepgrenpayhsibitd d€ st@ight chain alkyl,

form f. t formilla 74 74 hydrol yzing the
BRGEHTYRN bR TR E,

speci es o forma species pf the

formul a  HilNeteilNbaid Method DRprisdsdtepe: acyl ating the
species of the formula 75 to froma species of the

formul a 76°0mnyeNing 4 Xysubgtituted-nitro-benzonitrile to a Y-substituted nitro-
benzamidine;

reacting the Y-substituted nitro-benzamidine with X-substituted nitro-

phenacyl  halidle to form a  species of the formula 13

X
<N N \
OQN'—

k\;( Ho gy NO

reducing the species of the formula 13 to form a species of the formula 14

]

S
HN_,_\ N \<
2N

Gy H o M

; and

acylating the species of the formula 14 to form a species of the formula 15

o) N =y
e
/U\ S N\ % P
R N_'/jJ:N Ay

1 HU ¢ H 15 ﬁ R

X
83



X H NO2 76 reducing the species of the fornula 76 to
forma species of the formula 77 HR NN,Y X H NH2
wQq@ 2004/02metb acyl ati ng the species of the fornul aPGIUSH04/011010
froma species of the forrula HR N NO XHHR2
78 78 29. A nethod of preparing a conpound or salt
thereof having the formula: ORBNNR2Z Y Rs NYR
Genus28;  gempibod of arapenea o crurrundaycalt trretbaving dhefonmula:
Ris selected frgmthe group consisting }‘ H, Cll-gsI
al kyl, be l, f oben , and/ =4 am poal kyl ,
wher ei n S%W { "}S/)fgl ecf/ed £rom eRggroup
consi sting oflla skr hai A, nched orf| cyclic
al kyl ; wherei@ R3,\3{=/and /AeNre in ndentQy sel ect ed
fromthe group consiXtindis of H, halygen, alkoxy,
substituted al koxy, alkyl, $ubstituted al kyl, Genus 1;

di al kyl ami ngal kyl ,. hydroxyal kyl, OH, OCH3, COOH, CN,
CF3, OCF3, Yepein Rapsitectediyos tﬁﬁam@mm}mm@m GaiCalliyl, benzyl, p-

R2 ' £ b 2 f . 05O ;

Cone SpbRAEREREN S RALR RIANGHACPER alopis seected rom he
cycl ogtdupl consistirsg o f aittedslE3h4A, brmmheabkwrf]clic alﬂlqll;ycycl ic

Yo P . ’ N
oot s RaPRSM el SRS fom s eroup consisting
substobutied RElEEOCYAkbEy, WIBEGRISAhRoRR! CLREYCl dubstituted  alkyl,

and said substituted heterocyclic contal

het er dillghaninphldyki hydrakyhlltyds €baQsiili, sSCOQH e @) dERL,| WCF;, NO,,
sel ecm,g %ﬁbhgndg&gﬂp. consi sting of nitrogen, oxygen

and s

wherein Ry and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C;-Co cycloalkyl, substituted C;-Cy cycloalkyl,
polycyclic aliphatic groups, phenyl, substituted phenyl, nalﬁhthyl, substituted
naphthyl, heterocyclic, and substituted heterocyclic, wherein said heterocyclic and
said substituted heterocyclic contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and sulfur;

wherein said substituents are selected from the group conmsisting of H,
halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCH;, COOH, COOR" COR’, CN, CF;, OCF;, NO,, NR'R’,
NHCOR' and CONR'R";

wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said substituted heteroaryl
contain 1-3 heteroatoms, wherein said heteroatom is independently selected from
the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said Ci-Cy alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;

wherein said method comprises steps:
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wherein said substituents are selected fromthe group

consisting of H, halogen, al koxy, substituted al koxy,
wa@bdoglo9tesubsti t ut ed al kyl, dial kyl am noal kyl , PCT/US2004/011010

hydr oxyal kyl , OH, OCH3, COOH, COOR COR , CN, CF3,

OCF3, N2, NR R, NHCOR and CONR R ; wherein R is

sel ected fr g isti.ng.of H. al kyl, . .
substi t ut ecf% Hg%ljlgyﬁ/? £gg&g&§§€8 oéllltx%/ e,nZ%IHB@? i {Outaea[ -substituted nitro-
C3- C9 btewedmididey| , pol ycyclic aliphatic groups,

phenyl, substituted phenyl naphthyl, substituted

napht hyl , H@%“éﬁn&élfl?lﬁ(?%@égméedﬁé p-behzstnidineevitla dy$ubstituted acetamido-
wherei n said heteroaryl and said substituted N
heteroaryl contain 1-3 heteroatons, wh P"é‘?“@i_g(\ —/>Y
heteroatomis independently selected from e/ gr oy \ ’/\NO
consi sting of nitrogen, oxygen and sulfur; a whekei n 2
R'i's pheh®t Rideho - l§1bpo of Cl-Corg .
al kyl ,pﬁv\h%?ei nléega@ﬂ%-e%gggf%g?%aéyect ed fromthe ’
group consibytitaigring thetspacighof theabiimalbkml to folth ANGHREEs pf the formula

al kyl, and cyclic kyl; wherein said nethod conprises
the fol 't ,Mﬂ omverting a
Y-subst i t uhed nitmﬁﬁ@%ile to a Y-substituted
nitro- benzagm dind; 86 WO 4/ 091610

PCT/ U§§OO4/ 0110195 reacting the Y-substituted
nitro-benzam dine with X-substituted cyano phenacyl

hal i de to foylmite SReEEES dFihd femiRr784 65 o the
NC\ NH QZQYNOZQ% edugi ng the species o?i%?ﬁgsﬁ%:}eﬁuﬂheg@mula%

tF@fd\I} spgenes of khe formula 93 N Y NC' \ N N H2
H@ﬁ( wﬁ%ﬁé species of the formula 93 and
subSequlrent | y {}?erf img,a hydrolysis to forma

speci es Xof thé formula 94 ONYON~~JL HOICH.
94 HR2 X 76 .

reducing the species of the formula 76 to form a species of the formula 77

RW“WI‘Q = Y
| 0O =|= N)_@QNH
H 2

77 - and
acylating the species of the formula 77 to from a species of the formula
H
R NI N —SNo
7 \
\lc])/ &:r N \ % Jj\
H N Re
X - H
78 78 : ‘

29. A method of preparing a compound or salt thereof having the formula:
O

R1\N/“Y \ rN\>_<‘_\—/H R,
" &:l— Y\ I/ \Io(
X Rs IIR Y

Genus 2;
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; and am nating the species of the fornmula 94 to form

a species of the formula 95 HN Y 1O RANN O\;\X
wo@3/0HeR2 i1 : A 30. A nmethod of preparing a PONPS2904011010

or salt thereof having the formula: OR NNR2 NI

O R31 YRGenus 2;p wherein Ris selected fromthe

91 0P Eont GRS AT Bk STRBH 9 s s benas, -

Cl- C5 flbioblentyd, skl @alkothndineuiki! hﬁhe&ﬁp&hﬁ?d @?—'@'aﬂi}}l R9s@fcted from the
a straight chain, branched or cyclic al wher el n

R3, XSpGowsigiing @ﬁm@mgiﬂ@mmybrgml@dpemhcaﬂkydhe gr oup

t al. knx bsLiLut i
iyl subVREe B & BT a8 BB Sbeligt FontnE et consising
?JC—I:T/ US200d/ Ohﬂaggﬂ da]ﬁbj@/ g@gﬁﬁ@kéﬁy | alkbxgr Oéﬂézbk)’iubsututed alkyl,

COR'; dwlil@fl%mﬁloﬂthnbyqvxﬁH@Yli (Qp EMFEnt CPOIEI €Y, e€F;, OCFs, NO,,

from 0C kng of H, alkyl, substituted

al kyl w&ﬂ@ cytmﬁj?kl substituted C3-C9 cycl oal kyl ,

pol ycycl i ¢ véletqhin ﬁllamdgtzoaté)Sndep&ﬁﬁMﬂy sélH&lS(%] FﬁIobH e gr?up consisting of
eterocyclic,

hen hyl , tuted napht
Bna LbbsERPt SiPrHotet ot | G Canercleaiialay tbstruied CoCy' cycloalk,
1L 514, A A S YA ey, i
[ ndepamldéhlyll, hetsmicgdio dnd substitited beteraeydiom sitetdim gaidfheterocyclic and

ar . s Srdr B AR e Sie Spbtebin Lok teiguipmt sk B eteroatom i

| kox
3I afk)l;rlldae?néiﬁ%gﬂ Hél@&edﬁgrg%? g;ﬁn'ﬁ?%%)nmﬁ,ﬂﬁséﬂnﬁt%%%ﬁ% and sulfur;

C(IP' C(R' wh@@m GERl, swbHB1entNO2e Nﬂécﬁéd, frolxli—ﬂ@?‘grcmpd consisting of H,

d f
consi gsfl ]’bﬁ lﬁﬁy’ aﬁ“f?@tfsmég u%g{”f%{’ 1ﬂ1 i@ﬁ?‘eg é’@(yég dialkylaminoalkyl,
cycl Oh&&wkyalﬁylbﬂﬂt@ttﬂq U @@@lRoactdmf CROLY¥EYOLES NO,, NR'R’,

al i phatI‘IICCOﬂrou(PCONRR

' wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said substituted heteroaryl
contain 1-3 heteroatoms, wherein said heteroatom is independently selected from
the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said C;-Cy alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;

wherein said method comprises the following steps:

converting a Y-substituted-nitro-benzonitrile to a Y-substituted nitro-

benzamidine;
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phenyl , substituted phenyl, naphthyl, substituted
napht hyl, heteroaryl and substituted heteroaryl,
wob@redwiecai d heteroaryl and sai d substituted PCT/US2004/011010
heteroaryl contain 1-3 heteroatons, wherein said
het eroatomi s |ndependently selected from the group
consi st i ng TeActinBt tsg&nsubgithisdn niffdbengpmisine amith whenlsstituted cyano-

|k'|spﬁm#a%$’e$ghfaggéndt?§ Cégﬂﬁqkfloé{]lsls%ééclnecte frgﬁ?théormula 2

group consi sti of rai ght chain alkyl, branched

al kyl , and.cyd| i k ; Wherein said nethod conprises
t he foINJ i N ﬂeps Ryerting a Y-substituted

ni t r o- ben trllet9@astubst|tuted nitro-

benzam di ne; convert| ng nethyl X-substituted 4-acetyl

benzoate tQq.g, :s?é"b Ok i Gea 9% to fminh a species of the formula 93

4- (al pha- br om)acety enzoate; reacC

Y-substituted niNtro zam dine with nethyl
X-substitu \ brormacetyl) benzoate to form
speci esN e' A3 OM,ON- > N2 XH

103 88 WO 4/ 0916P@ PCT7 US2004/ 011010 hydrol yzi ng
the species of the formula>103 to forma species of

the formnul %c;;e 1ifb Yhe %p&id08r HO4orkifla B3 B3 'sﬂlgseg tly performing a

speci es of t followng formula 104 to forma
of théydolwis N Jta f forv X H NO2 spdodesnul aofl05 thes formula 94
and reduci ng-and am datlng the formula 105 to forma

speci es of the f
\/ R2

aminating the species of the formula 94 to form a species of the formula 95

N ==\ Y
N N \/\/U\
R{ /j/[ N
ok;\;( o g5 N .Rz

a1

oy
B

; and

30. A method of preparing a compound or salt thereof having the formula:

H
&—‘ \ |/ \ \/ Pre \l_l/ 2
A YV
Y
Genus 2;p

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting

of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
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RI,N '\ / NiYOXHHR2 106 106 31. A nethod of
preparing a conmpound or salt thereof having the
wo erordmio O O N ~R2 N K~/ r H~1/ )-<\ H R3cI/U¥20R4/011010
Genus 3; wherein Ris selected fromthe group
consisting of H Cl1-C5 al kyl, benzyl, p- fluorobenzyl,
and di al kyl am noal kyl, wherein said d-C5 alkyl is
sel ectiatkytaninvalkg, }gldlmp'all@hsDﬁi Q¢Haf GOeH; aCNhtCF;, OCF;, NO,,

chai n n r ic alkyl; wherein R3, X, and Y

are |Fr92%g dgg(%gct ed fromthe group consi sting :

of ~H, hal %&Qm Rl KRK R, aﬁéﬁﬂﬁ&}béﬁ&lﬁﬁl ﬁl&@é@ﬁoﬁ' tﬁé( lorqup consisting of
substituted al kyl, dial kyl am'noal k ydr oxyal Kyl ,

()—| (ﬁklgalkﬂg}ﬂbsmem}’l Oty M;mﬁ)atkw( ‘spbstipd aﬁdC«; cycloalkyl,

rrom PHSCHTsu alnsRE; eiing Bheoit SHREBRe BSyF bkt substituted

al kyl naﬁﬁaxﬁ%&a&ﬁbmlckxﬁd subdhtitddt wtﬁdc@cc%héﬂéﬁi 8Ad W¥lerocyclic and
polycycllc ;fhatlc groups, phenyl, ubsti t ut ed

phenyFaid sabstitysd heistrsyelia codainniap mematomhewb@r@@ymd beteroatom is

ﬁg?efgl?yé&%nd%nt? saali] c‘Ite:edrat(i2 C%&W&%%sg%@g %gnﬂro gen, oxygen and sulfur;
PCT/ US2004 4yl Qaid ssubstitubint ete hrleRtedCHtomi theC iupi donsisting of H,
1-3 heteroatons, wherein said heteroatomis

i ndepb#las 13k @) subsiuted shkave alobupibstmied elkyy @alkylaminoalkyl,
t | t t

e oo B OIR chy CHOH, IO0R; EOR 1O} €RL, OLER 1%0, NRR

al kox)}WHGORS4id COB®R RI;koxy, al kyl, substituted al kyI

dial kyI am n%%lﬂkr%/ gzgh%g@)ég aflf{k%lthwgrngp CW% alkyl, substituted
CO\lR' iyl ‘@}e@e'&flzlﬁlk}ﬂss%{lﬁﬁ&?@g- 9%'%%@@?;? r&%@&_yc(;:léc aliphatic groups,

consi st ng of , Substituted
cycl oghdnyl,, ssbiiguted uph@h}lIB I@h‘dnyhl cabdtjpiited podphdlyyd) i kdteroaryl and

ﬁlaipﬁthat | gt@?ﬁ;ﬁg&{%& %ﬂPSUb é‘#‘téf&gla &n%%ﬂj substituted heteroaryl

subst cénthiadl -BaieRrOA6Mb, whEBIea ﬁéﬂeﬂaaﬁﬁﬁ & QRfeYénd@illy selected from
sai d substituted heter oaryl
the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said C;-Co alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;

wherein said method comprises the following steps:

converting a Y-substituted nitro-benzonitrile to a Y-substituted nitro-
benzamidine;

converting methyl X-substituted 4-acetyl benzoate to a methyl X-substituted
4-(alpha-bromoacetyl) benzoate;

reacting the Y-substituted nitro-benzamidine with methyl X-substituted 4-

(alpha-bromoacetyl) benzoate to form species of the formula 103

*?I C
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contain 1-3 heteroatons, wherein said heteroatomis

i ndependently selected from the group consisting of
wordnogen oxygen and sul fur; and wherein R' iBCT/US2004/011010

sel ected fromthe group consisting of Cl-C9 al kyl,

wherein said O-C9 alkyl is selected fromthe group

consisting. of straight chain alkyl, branched al kyl,
and cyclic hXFI@YZ,mg/\I%@rSBFﬂG%%ﬁ fge 193 tppformensspehigs of the formula
foll owi ng steps: converting a

Y-substi t ut gd,af koxyaar bonyl ybenzonitrile to a
Y- substi tH@e y}at@ngl -benzam di ne; reacting
the Y-substit d alNkoxy qoyl - benzam dine with

X-substituted Xcyano-phenacyl halide to forma species

of thggfjornula 142104 >Y H 142, COOR NC-0-1 N X

hydrolyzing the species of the Tormula 142 to forma

speci es of atdisatingrthesbigecidstof thevfollowhig forubAD4GOPbkm bdPecies of the
X am dating the species of the fornula 143 to forma

species of the formula N-Y HN\N_ NCO H143a 0 R2

143a 90 WD 2004 O\PCY/ Us20 /?\11010 hydr ol yzi ng

the species of the | axnt43a\t o’\f\IBrm a speci es of

the formula N Y H \ H yN\R2 =¥ 143b0

formula 105 105 ; and

reducing and amidating the formula 105 to form a species of the formula

O
; N p—
R W e
H \:|- N \ /\N R
H 2
X H
106 106
31. A method of preparing a compound or salt thereof having the formula:

O 0
Ri< /“y I/N —"“/“\ R
s o /"
X Rs | Y
‘ R Genus 3;

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rs, X, and Y are independently selected from the group consisting of
H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCH3, COOH, CN, CF3, OCF3, NO,, COOR”, CHO, and COR”;

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C5-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic
aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted naphthyl,

heterocyclic, and substituted heterocyclic, wherein said heterocyclic and said
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143b ; and am dating the species of the fornmula 143b

to forma species of the formula NY O\ N, N R -~
wodm4/0R810 X O 144 32. A nethod of preparing aPCDIRIOHCL1010

or salt thereof having the formula: 0 R N NR2 Y H

0 RB NY R Genus 4; wherein Ris selected fromthe

1 oo sHERGYRE ' ieerStyelh R o B Bterodies ki said heteroatom s
a-Gs ﬂéﬁ&ﬁdehﬁy Sl st Bshn tHeQ P Gonsidhi rﬁtI‘ng%hS&ngn Ha sulfur;

a straight chain, branched or "cyclic
R3, X and wheggi® sdich d@pﬁhﬁequsebetedc&wdﬂlbrgomptdmﬁmgmglﬂf H, halogen,

g|o|nilo>sgl§}< p(g,' %&Ftltm;%@@{ ?{?ﬁ llﬂwé}(%’t & aLh%?lt aﬂcy?ammoalkyl hydroxyalkyl,
di al k (DUBQ 19.1)) 58] @gﬁ?} h

CIFg S abmélchg XQ@R ydjN V\herel A ﬁc}\]HCOR and
R2 ar @(Plﬁﬂéﬁoendent ly sel ect ed from t he gr oup

consi sting_qf .H, uted al k
cycl oal kyl, vHersiL R’ tlﬁt%ic? . %@“‘ 'é?ﬁl%%‘m&‘i"y“s’”ﬁ&l ‘if%c plkyl, substituted
al i phalkyt, @J-@b‘ |@§Gloﬂﬁﬂn3§{lb8tl$ﬂt9@tﬂzt@bt@ﬁ dins bolycycrlllg aliphatic groups,

napht h subst i tuted ap het’er ocycl
subst ﬂ’}(/‘?fyé:d wbstipiedy (Plhﬁ@yl \l\h@iﬁ/’@l}f}b sabstithistle rrxaplytbb'] c heteroaryl and

T T O LN e —

sel ectentainr b lidteaogomypwheréi sdid hgteddatsthtik ABEPendMYRiected from
and syl fur; wherein §a| d substituents are sel ected
ﬁrfegra%

from E9sisbing pE pitiogenfoxpmgen #ul ifer andl koxy,

(Sj:ngsL;/It gﬁneﬂ%}%%‘g 1s %leﬁ%! d g%ﬁ%%%%ﬂtgu%dcﬁsﬁyﬁg of C;4-Cy alkyl, wherein

PCT / US@GO@i-Gfikﬂkb@ is i’spl:&ctﬁdyﬁbinythe Gidup @ﬂgwhﬁdmcg\?m chain alkyl,
CN, NHCOR an R R
wher el ﬁanﬁh%:ag[k%lei’%ﬁ?@ﬁp@m the group consisting of H,

al kyl', subsitieteil 88d method comprises the following steps:

converting a Y-substituted-alkoxycarbonyl-benzonitrile to a Y-substituted

alkoxycarbonyl-benzamidine;
reacting the Y-substituted alkoxycarbonyl-benzamidine with X-substituted

cyano-phenacyl halide to form a species of the formula 142

N
NG N N \ < ’
k;( H . COOR

hydrolyzing the species of the formula 142 to form a species of the formula

N
/j/[\>—<:\/)
- \ \
NCE-
'K\;( Ho g4 COOH

.
>

143 ;
amidating the species of the formula 143 to form a species of the formula
S
T NN b N
NC—r ~
Ly M 14;[( Re
X 6]
143a
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al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,

pol ycyclic aliphatic groups, phenyl, substituted
w@b@aghicinapht hyl , substituted napht hyl, het erper/yb20a410i1010

substituted heteroaryl, wherein said heteroaryl and

said substituted heteroaryl contain 1-3 heteroatons,

wherein sajd,heteroatomis i.ndependently selected from

the group zsﬁifgﬁ?tq © §pectisof g&eﬁmgliaéé% t%ﬁ)a‘msausmeg],eg of the formula

and wherein R' is selgcted fromthe group consisting

of C1-C9 al kyl, whefler —sfajjﬁ 1-C9 al kyl is selected
fromthe gr_,%?_c NN tRai ght chain al kyl,
branched al ky '\ d é')'/cl i ¢38lkyl;2 wherein said nethod

conpri ses the folXowi ng stepf converting a
Y_SUbi%i”t ut ed- al koxycar bonyl -benzonitrile to a
Y-subd#iRuted al koxycar bonyl -benzam’»éﬁ“ﬁe; reacting
t he Y- substiqt ki = Pl i :
X, Subst | € e 8 SRS S8 R P REOFRR 0 D Hsplhics of the formula
of the formula 152 02N &-H,152 COOR X reducing the
speci es of bhe forul 5Z)tonf orm a species of the
formul a 153 -~ WIN “H2 Ny 153 COOR - X acyl ati ng
t he specilélsNBfkt\ e formul4 153 to forma species of
the formula 154 "R -~O N HN ~\~ H COOR 154 and
am datl’r“ﬁg the species of the fornmula-154 to form a
species of the formula KI -~OY NHNNH 155 Y R2
155 x' O 92 7

32. A method of preparing a compound or salt thereof having the formula:

@)

H

R1 N/\/ \\ “/N\\ /_)J\‘ /R2

| \([)I/ &:]—J Rll/*r?/ \_|/ :
3 Y

Genus 4;

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl, and dialkylaminoalkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein Rz, X, and Y are independently selected from the group consisting
of H, halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, OH, OCH;, COOH, CN, CF;, OCFs;, NO,,
COOR”, CHO, and COR?”;

wherein R; and Ry are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs;-Cy cycloalkyl, substituted C3-Cy cycloalkyl,
polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted
naphthyl, heterocyclic, and substituted heterocyclic, wherein said heterocyclic and
said substituted heterocyclic contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and sulfur;

wherein said substituents are selected from the group consisting of H,

halogen, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
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hydroxyalkyl, OH, OCH3, COOH, COOR" COR’, CN, CF;, OCF;, NO,, NR'R’,
NHCOR' and CONR'R";

wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, C5-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said substituted heteroaryl
contain 1-3 heteroatoms, wherein said heteroatom is independently selected from
the group consisting of nitrogen, oxygen and sulfur; and

wherein R” is selected from the group consisting of C;-Cy alkyl, wherein
said Cy-Cy alkyl is selected from the group consisting of straight chain alkyl,
branched alkyl, and cyclic alkyl;

wherein said method comprises the following steps:

converting a Y-substituted-alkoxycarbonyl-benzonitrile to a Y-substituted
alkoxycarbonyl-benzamidine;

reacting the Y-substituted alkoxycarbonyl-benzamidine with X-substituted

nitro-phenacyl halide to form a species of the formula 152

N =\Y
O-N-T
2 1\9\;( H 152 COOR

2

reducing the species of the formula 152 to form a species of the formula 153

N~y
/ﬁ/[l\?—Q
HoN--
k;\;( H 153 COOR

acylating the species of the formula 153 to form a species of the formula 154

.
2

; and

N —
0 Y
{ \ -~
w H Ro
/\/
k’x 155 [
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