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AVANM 112VPC2 PATENT PHENYL - AZA- BENZI M MAZOLE

COVPOUNDS FOR NDDULAM”MH"MMMMH’ | NHI Bl TI NG CELLULAR
PWRAWHERATI ON Backgr I nvention FRGI/EE2003/030962
the I nvention [0001] Thisssiswvention relates to small

mol ecul e inhibitors of the IgE response to all er?%rﬁNT
ANANER, ul in the treatnment of allergy and/o

PINRT A Z A BENAIVERREAO 1Y) COMPUENDS FORMODEDATINGIEE AND
invention also relates to snall rmle b‘iill hat are

proliferati on WHRHEING(ELIITAR FROL, Nuseful as
anti cancer agents. This invention further relates to
smal | nol ecul es which suppress cytoklnes and

| eukocyt es. Descri pt Art  Allergies

AR AsiteinidP02] An estimated 10 million persons in
e United States have ast hma, about 5% of the

popul @8013n. Tinsingentionselaes te smeall mplesle fbibitops of Ff‘é” Igfiresgepseto
a?ﬁe?%ﬁ th%fr@ﬁs@ﬁﬂ $6tmP k@ of aﬂ?%d/%? Yetha Bednlyese¥ivhéte IgE

0 seek dgenc care require
tsqzaﬁmgemq ZBhis mnentlan o Friates| to smalkmolseules| that grepeliferation mhibitors

ﬁg ?ﬂf 9)(89@ %géfalussefte cBS ng@ hﬂﬁ %%ﬂtldm RihEL ?élates to small

services nmergency care at a cost of
glomuleswmhlawpmsmymmqsenﬁlemytwst for prescription
medi cations, =~ which increased 54% between 1985 and
1990, was cI ose behind at $1.1 billion (Kelly,
Sqrips ity Rgigted Art1 3S- 21S (1997)). [0003] Accordi ng.
the %stpnal Arbul atory Medi cal Care Survey, asthma
gﬁeﬁta "% of all anbul atory care visits, and the
d| seameozjont Anmmnatal Wemilliogi pgrsots mmUmteél&%es&wwﬁ% about

%h%ﬁb? Eﬁwjgl s%dggé pr ocess and Etaxes greeeds §6 billion.
erxmgszsms&mmwnmwwm@m vreol@‘ameﬁ’a@ﬂe%zarl% gnd the

I—%g‘% P ﬁﬁglggﬂ% e&%iejr ﬁﬁéﬂ rgeasﬁmHa iht?ls Il%ggai? :il%pﬁﬁ‘éri:% hBdpital services
Yem@Peby care)Th asost af griater th@|$§t6| b@lmre ST cest §ipreserptipn medications,

RitRly &cﬁ@%@{l (Péﬁ&é&“l%% 0QQ4lood, h@? sRataaRbvai #5991 Giltion (Kelly,

processes end the onset’ an asthmatic
dikiasndbetherapy 1961 3 2BEEOTPWN i nt 0 essentl ally two

phasei W?]gt h Awrﬁlggestth%ﬁ\ﬁ}éﬂ%g tMéEibal dafhagm'vey, asthma

cause ezin ySpnea.
facccmnts foral% pf p}has:blﬂatgtmm visitsy a;slﬁbm@@eaw soth@g}@ Pé& siggpificant

Ls%rcgtergl%(ed SEﬂoowo'g;F%'B ﬁﬁdréﬁe{)% g mﬁrg{rc%r #f3BStanding of the disease

cross I'Tn | ecul es bound to
rproeps and betten drugs, tastbek nwrbidit and m@ﬂ@lﬁﬁ §PRIFUP (0 Fsgdp this country and

O '%riBE 185 P pablication no. 91-3042).
|‘ﬁ%?dewc'ido@$l sf’;lJ nF Ii\%gﬁ%&trﬂ;%ers II?ﬁ| ude the )
ORnB}asthme bansiews a sxgmﬁcant public health problem.

[0004]  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 respohse
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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*ACTI ON* WO 2004/ 024897 PCT/ US2003/ 030962 i n ai rway
tissues follow ng exercise or the inhalation of cold,
dry air. The second, |ate phase response that follows
is characterized by infiltration of activated
eosi nophils and other inflammtory cells into airway

wao bfogRge7 €pi thelial desquanonon, and by t hgRhR5R56H9s2
of highly viscous rmucus within the airways. The
damage caused by this inflammtory response | eaves

in silveayatisswea floWwingiererdise ar the inhalbtidnzd doldsdry hirt Ahe¢ sesorsd, later phase

tri rs.are required to, el.igit. subse n
respped ftoro i e il EFRVERE cod BRI apa otner
inflafengdary kelBtinty airtsyeiskus Hpithdliabdesdquampnonhandebyeths predeace of highly
.efficacies .vary,. markedly. Short-acting R2-adrenerqic
ViS5 ARG W L i R PO g e Feopose leaves
theRiwhE BpHnRk” asdehditizell) saek iRt Smalleraiiggefsi afrehived dolelicitgubseguent

early phase as bronchodil ators. The newer |ong-acting
aﬂﬁméﬁﬂﬁig@?‘%, sal meterol and fornoterol, may reduce the

br ongiesE on finfler \OE dePSRENSAtlabds forfiee palistive esgimasteof asthma;
However, because the R2-agonists do, not, possess

howeygs; thete affiacien vary marediva SHPy-agiing Rarafiinergin dgoninls, lergpline and
all%{t«{]rg? ioé.g Qhé’fn?%%& BF asthiP feitRRft hiti frivhanifORRRE I eBRIOphse as

ugs et specific aspects of 'the early or
bromhedilamrd Mt rewer lospattiog $:-afuapistse sedmptbrel and formoterol, may reduce
tihistam nes, like |laratadine, ifhibit.earl .
the ropelioPara A cAPReRen: Sl IR E e 2Ly pealagthe prggonists do
nok h]?)sgb@yvesignmbﬂthhﬁﬁﬁmhﬁmory Saptikityg Sthay élaes trioneffastdon  bronchial
ketotifen, my have both antiinflamuatory and weak
hypEERERBWi | atory effects, but they currently do not

hﬁv G[Oﬂl?% eiditrdus iwﬁ;e:%g& ﬁ::g@ysp}eﬁﬁca&pmﬂmeeaﬂmmate asthmatic

Phosphodi esterase jnhibitors, |ike . .. . . .

CoRmRR Sy I | KRB AT P cfy g 2 Jprataifie itibly, ety histamine mediated

inflithinaiFEEQoises. SoRR N €, nelvet artiibiztamiries, sich @vizelestioe and kegdtifen,
these c Qunds decrease bronghi,al hyperr iVity,

oy NG P BRBESiom: 08 Yepl BPBRTACTh FBSH o, Wi, o mot

hdveeghyl BstsbhsiRd eficat9Uine a@thihd ecatoseni. Nitiolihbdisesraseeinhibitors, like

bronchoconstriction, haye . no effect on ear or. Late
g e ot Ao s ol SpEeE ol s b8 o

thi Bede’ Rafpbindk d¥crease) BrontHid pretotivits: S Antichaliheygicw) like ipeatopium
in.chronjc thiefggpy. %{)0071 he co lcosteﬁgoi% dh#as have

bromide, Bigh af5riein Cgfes of #rteAspa 1o, mhibit SCVEFR RroRAIP AT oRy hav

nG GER: on daflf bR ERpIMGY iHfRAINALE, noedfReersed brohihiil hypesreadtivity; and
cronol yn and nedocyom |, act by stabilizing nmast

thegsfgre, ehseptially; 9 EIRMCHIOMSHEIMY. ¢ he | ate phase

i nf | DAL O Yhe ' RBNBASSId! Qindtls] ST@EBudebbiiide, @feON YifoskN Potent
nedocron |, as well as the corticoster.oids,

. |
antipflpsematons agAntnl  BYFEAORG fedRloy TeigrsspPHOY ﬁ‘ﬂ(et frgmolyn. and
nS&RRRIdil, 24t sBbfliSmE kst éall bATTHBeRY 1hBARB R lafephasteinflammatory

al rways. Unfortunately, these _antijnflagmatory agents
responspito pHegrnc T o promiolyn| 2ad insAocrqh s f'eéeﬁﬁeﬁgalm Qteroids, all

té'ﬁggﬂrﬁnéﬂ?a? RypBR&RIAE WS R h P AL sén@iﬁkx'ﬁ:g bffezP8Ghfldntmatory damage
aspects o asthmati € i nfl anfmati on. For instance, oo
t9 e kiswayse Hafortueataly, Sheseantiinglemmatosy agemts doppt progyes bronchodilation.

[0008] Several new agents have been developed that inhibit specific aspects of
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asthmatic 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 mflammation and bronchoconstriction.
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accol ate), specifically inhibit |eukotriene-nedi ated
actions. The | eukotrienes have been inplicated in the
g‘f(gductl on of both airway inflanmation and

WeHBERst ri ction. 2 WD 2004/ 024897 PCT/US2003/030962
PCT/ US2003/ 030962 [ 0009] Thus, whil e nunerous drugs

are c ntly avai.lable f th S@@
thesel{d@%ﬁrpouxh ajrnée prl naugldfu)% g%ﬁ{ tggg@hé%oﬁ ortﬂ%r@aatrnent of
sethopd, fthesa néonpodkess edré eptitrmarily Bdlsioe Lemd/ot \haven significant side effects.

h t h whi ch, .t th d I '
EASETRS ney BRRASE NGOt Db o EoDAE Y Tt
buisedde yofd@m;;to&isl @ould\Te ighly dekirable eAgtyms hwad eallergg Ghare e common

epenpdence dlat vent eed, it . Js knawn.
Siphrdras o el e | Gtiofts o oo e oseh [ o gy s e
arhdeBlYi g%ﬁude rbfgmagreahn g@eraabxhcemgargc aamhm pﬂ'tlﬂﬂtrrt(DapﬂlamIer and

RSB i 0Py oS i B G5 5

sééﬁ&ﬁwlﬁtﬂe QARG ink laﬂlsblﬂﬂﬁfhhiélaﬁ@alreﬁgyse of asthma
and allerg 0010 None g the curre t her api es

o1 m 11077 o e ot fapien pii e o SBuiBg 1gE. The

hijstheki® Wt i16VGerRl %ﬁcﬁﬁa g A Yedubsl teeullefpR: RbdofidelinGs confirmed by
response, was_confirmed by  recent cllnlcal results

wcerrt elFmged Pilts Ml hmerinantidgy andedyss $68119% gand recombinant

'EJ Rdoclo: MWW@AM@? rIﬁ&ee@"ﬂﬁrb@Mames Tanox Blosystems,
I\/JA E25. Indeed, three conpani es, Tanox Bi0s ste i7ed

lhm Genenserhrine end Navertisyhg argredphoratingn thederelonmes

(Lﬂtll g%a:ﬁ%%@% @Wﬁfld@&o%ﬁ%&%@@ 19@711)' 2)'&531?@31' t&adwergy and
\nsthmatbryemutrahm g?scesﬁriaE aEaﬂnnﬁ%ylrWém tSP%ﬁ&‘fSﬂ“ﬁg‘e%% thesanti-Igk
od? E@Pant i %%Béégcglg%§¢'%§ ¥ind %ﬁfaﬁgn toh %asal symptoms of

reduced

gavraq rlymaﬁdndfﬂrla%/ #ienio PhepgsH| m&&ﬁ%ﬁ@n@%f’ Ngm %4,91985 p-26).
’%ngxétuhsreh&lt@ dléﬁ)saﬁﬁdsﬁf% ERRS Golnl 2 536 ?&ueﬁtsﬁﬁah@ﬂ#ﬁckﬁgls of its

di scl . osed

CGCenent ech rece
pessimbingat r@%ﬁn@@df ﬂ@m@n@%msh?% nfh“Mfa% E27 | @‘PWOﬂd@ Today,

t f rec
SR, 1, SESIPLARRY, MO, 28 st iy e
1998 30q)mg1«avermq@ ‘awmk@@ayaeedremm@z@ 4 dRANIeR B e nsglber of

d%g?ﬁ?h@pr & Q&é&mm%ﬂst%es%g@ maﬂ&rantﬁ&&ﬁesvm lﬁécoagestants)

a 50%reduction in the
cFaypagd rimaépm qum el ddh FoORAMIBOB thigh of s Nptipael Towish

(Bditdl #ldl RLReRh mteg%%@ﬁ&t @‘Hloﬂdo pﬁ@ﬁ@h@d 503 Eﬁmcal results of
pl acebo. More recently, MI grom et . al

IR 2 o odrEslF OtFeveri 880 DS (I SAHEP 100 7 Bpdkens njecton
ReRMLRvo GREQT AP coitabd BAE thid BR1gCH ¢ Eblﬁé'to leSautrEactmsu * (New

rhuNMAB- 25 I n” noderate to severe ast Jgatlents
PRnglandt foutoat of Megicisies Depambien2acifoh 4 919glwédqﬁgsgk§yphcauon

a@‘iﬁéqﬁ lbﬁ’sg}ﬁgdw%cklgss Bl Hilﬁlﬂai {oSthe QBAnﬂ JuRe, RBO®jointly by Novartis

rou Eng and Jour nal of Medi ci ne,

Reaniesntial Carposion, ﬂta:mXolneg jagd Gnnmbelnnpﬁhq positive results from
f t

i %ﬁ%ﬁea?lﬁg%cgjoéﬁa%ir n?#ﬂg/t % bt ?EHQ itd Sfhed Qt féledd:vg?ﬂegulatlon

ar maceutical s
Goaybe efféctive. Tanox | nc. and Genentech, Inc. The

positive results from

H
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anti-I1gE antibody trials suggest that therapeutic
strategies ainmed at | gE down-regulation may be
ef fective. Cancer and Hyperproliferation Di sorders 3 .
I, WD 2004/024897 PCT/ US2003/ 030962 [0011] Cel | ul ar
proliferationis a normal process that is vital to the
w88b03Riasof UNCtioni ng of nost bi ol ogi cal proGgRSRRS03/030962
Cellular proliferation occurs in all living organisns
and i nvolves two main processes: nucl ear division

(m {o8dif) , Cellalac ptolifdrattoniic a tbrnab pobest CthzttQkivlit&lSioSﬂne normal

R BOREE  GlonR POIOEEL PIPFS. priel aaierits Botirs dn i tivine
orgﬁlsfﬂﬁ QM| mwﬂilvds Wwo fmdih Qroh@iﬁést RAycles | divisidh @nﬁés&‘sﬂ, H lc@t’bplhﬁmxc

normal cel|lular proliferation cagn result

d1‘6¥1°‘b| (bienepls). BSPAvES QEANETS ASPLRABRALY rEEEne &H‘? 5?P?a°mg ells,

cefhfhd proliR Y6 14e8scREA id M6 bRality S tAERQRhF cell. The dlsruptlon of normal
at heroscl erosi s, caoronar heart di sease, nyocar di al

ceflifprprolifersHon eanrafu in 3 iropders. Fon pramples byRprmgplyiprtion of

cefld 9159 cshse &)séﬁagfsommlﬁﬁg AkdsbRfRLs] ¥onatl) BARSHSea myocardial
vascul'ar grafts and transpl anted organs. Abnormal cell

lnfp{cﬁplil,f solie:i rwothsmpssl neoplormt mtsying SHEv{l gr Srama; And eperative
gm k,%uapgr ﬁg%g %prmalorg%@c NbnbrEnaf cé‘[ﬁ?ﬁﬁfe?dti%ﬁ% Shost

iS one o causes of nortality both in
comnmnlﬂrasswt&mﬂe@mnﬁ)mm@ranéﬁmml ly. Indeed, cancer

ec | {
¢ a0 2P Ac it 10 ol EIRE B is (R g BadiiPeadis Fmortality
botthia the/Unidd Statenarsl intermetianaliy r Indegde eqncérds tp Igwggql Ivading gause of

degrtégg @g : I!Tm{éeg S%’ftaté@q &?or F&Jtﬂg K §gh%1 ﬁ]‘éﬁtju{e%@ er qie o annual

irect co S ost
coptrfodmbems tpprofimately 3107 bidling, whmh Mldbs $37 tollion dnr derCt medical

fg% ﬁe&kﬁoﬁ%; M&t'cg;f% ono&gﬁi&id &»&%F&% 1%].1? es Lt BdoUbiRion for

surpr|S|n era orts are
indinatt cowtsy of bstotev@cbwtm@w to ipesmaie tdsathn ANop FuEpisingly, jcprsiderable

oA glfde}v? @880 HivP tredEURS bt frBbnlekil i urek @PdoHibat this
ancer I's primarily treated using a
dewamnugaﬂmmm of surgery, radiation and chem)t her apy.
rap, I t. .

ST P 5] e R Sl N U s
radiatibis ancﬂtlmnntﬂmpp.p @h@mqthq@annmlvda itlesriisg péchfm!nai ggenisyfo disrupt

bej used
oSS ol B0l SEIASE PN (LASBLGER, i, LS
cuarentipbsing 1181*139 tredt Isgdcettqam be clgsifted inta fivé pain|grdups: apfugad products

s e SRR s, AR ey Rt tach B m R s R ibponal

agemtgent i on to provi de aza- benzi m dazol e conpounds and
met hods thereof to nodulate IgE. It is another

Summary of the Invention

[0014] 1t is one object of several embodiments of the present invention to
provide aza-benzimidazole compounds and methods thereof to modulate IgE. It is another
object to provide aza-benzimidazole compositions and methods to inhibit cell proliferation.
It is yet another object of several embodiments of the current invention to inhibit cytokines

- and leukocytes, including but not limited to IL-4, IL-5, eosinophils and lymphocytes.



obj ect to provide aza-benzi m dazol e conpositions and
met hods to inhibit cell proliferation. It is yet

anot her object of several enbodinents of the current
VWREHIRA7 t 0 i nhibit cytokines and | eukocytRE€3(US2003/030962
including but not limted to IL-4, ]O_ 5, eosinophils

and | ymphocyt e WO 2004/ Q24897 P 003/ 03096
1001Eﬁolfﬂe %&%‘Flwwgséﬂe%s° ofCTRHP n1 ,%‘%le%e’fﬂ } Sijreadings
Enlﬁulb-hﬁﬂﬂl Gﬁﬁls Supmwnazs -84 ,200d BERDUSVeE fAfad to be potent
D -D4 vverefound 0 be

mhlmtfms 96@ ‘beOth@‘Y’YP kiR vevg mAdgls: i W@S{,@P fﬂfa &aibit anti-

POER AL O BEEME hda las Quén hh&y be AEWd as BE@kY T kB4l M@erproliferation
effects, and, as such, be used as agents to treat

digqdary insludingrcameedn  di sorders i ncl udi ng cancer.
[001§ 6od1%gm '#a&éneefoﬁm molBRhiE G4t SniiiErd 26 Idhmearbij ¢ Sollowing

defi ne

Yy the follown supragener a, i ncl ud g
Sppseense icdiggCS ArREEINg éﬁenersdglr rﬁ}@raselzl@e%é gnera B1-B4),

Bhafth G MAEFEER o AP SR pgefun s ©

Supragenus A; O R~NQNR2X \ Hol/Z MR

Supragenus B OR, T N:A N HN- 1\ \ 713/ H
X~~Z %nus S ap R;4 TN/NR2
(A)n "

Supragenus A;

0
H Q
R—N__ 17 N — /u\ R
0}—-5('/“2]i N\ \ I—/ "
L '[2 M
WX @
Supragenus C; and
Y a2l
Supragenus D;

[0017] wherein Q, T, X, and Z are independently selected from N or C, and
wherein one of Q, T, X, and Z is N;

[0018] wherein A is selected from the group consisting of H, halogen, and
CONHR;;

[0019] wherein n is a number from one to four;

Supragenus B;
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HN! \ />/ Z N O M Supragenus D, [0017] wherein Q T,
X, and Z are independently selected fromN or C, and
wherein one of Q T, X, and Zis N, [0018] wherein A
is selected fromthe group consisting of H, halogen,
and CONHRI; 100191 wherein n is a nunmber fromone to
WD 2004/ 024897 PCTI US2003/ 030962

WW?’%?“%&L and M are independently sel ected %?g)r%h%

group consisting of H alkyl, allcoxy, aryl,

su bmm'z(t] ut edhc&émIL arddly Nl 0 yndejsmkietgmspleatnﬂ fiom @b leydug m'omisting

j t R and N
of ?I@)@rﬁ%]'l ’eF“WI’F? g@“ﬁé@{l’%‘#gn@e 7 5> CETETERS Fro
cya‘ﬁB C‘ngQFF@mhk,%(Eomﬁnmdmchﬂ gorcgbenzw and
di-a anmno a sai
sel B0PYq 1 PeFiRes gres frr%ﬂwg%vﬁgns %oé!'{%, ghqlkyh benzyl,
p- fﬁﬁﬁib@nzypinﬂmlaﬁino%ﬂ@h i wheadik ydid C[-GORARY1 iwbetscridrfrdmh tharpgoup

are_inde endently sel ected fromthe group
cownasgﬁqsﬁ@ fchap, bragiched or cyligalyl yt ed al kyl, C3-C9

cyck@arky! whaeh, 'ah&’REE’re Gﬁeﬁ&d&u? sletkddyitom e gyt ebrisiting of

B N N T
%g?skﬁﬂsﬁ%&fj %wh@ymlphaﬁé egi&@éylphéhPQ Sbbihitd UStRSY], naphthyl,

teroaryl, "wWherei n sai d het eroar sai d
sulsstitngedi ety hﬁéqrearriaangusuhsshm hﬁteioagih‘@l%eé% gti¢ gteroaryl and said

sul}(%&&e%t ﬁet RGlG PAL Rrbatorhd) SRR Sﬁﬁ hh¥tero®8mEs tiBdkpendently
e

group consisting of nitro (g oxygen and
selected fiom tl{c@&mg]comisenﬁoﬁm@w@l oxyasn end sfag pol ycyclic

MRS o SHEAEE i€ Rt pBCRIE e BRRL hiifiba pheny
substingéd ma;ﬂltﬂyk andhabstituted ietproagyl b@pta;nu drd spbstiwents wherein said
su{»sbl%m e%%on‘ll gxn %O%E ICHI%lSGIlg M’ r}ﬂlo%gﬁnﬁolyhalogens, alkoxy group,

ogens rou substituted alk

suawnyed alkmsalkylumé:autatemky dialitvieginggiloh Ayspxyalky {carbonyl, OH,

BB S GOy e 00 SR

[ 0026924hhe rvdiersiRR " isselseted Somdhs eronp cansisingef, alkyl, substituted
& iC S,
al% %c?s(lsmy?cl&ﬁkﬁg"sfs ‘?Jtsﬁ%ﬁeeg %Q%Qé)w)c ola idl*c%l %p&% phenyl,

clic
Slmbﬂlmﬂ&étplhcrwl, yphthyl, substitubest napmhy hmq’éﬁw angh é d heteroaryl.

UDSLdald : 4 Mﬁtal htdfloms, wh
RSB M ol bl o1 b, i
saidl hst’enohmmeld inizpendentlyy seletrdt fedm ﬂpaomﬁmﬁnao%mﬁogm oxygen
aqvi] sai d heteroatomis independentl y sel ect ed

he group consisting of nitrogen, }X% and
sul f|#025]  Preferred embodiments include species in which R; and R, are a.hphatlc

?]/030962

groups. Preferred embodiments include species of Supragenera A and D, as shown by
formulas S-1 to S-25.

[0026] One family of small molecules of several embodiments is defined by the
following genus (Genus Al):

R /\/EN\ _/H\H/RZ
C?ZL\;\\N‘ N \ |\l/1_// o)
R

Genus Al

s



[0025] Preferred enbodi nents include species in which

Rl and R2 are aliphatic groups. Preferred enbodi nents

i ncl ude speci es of Supragenera A and D, as shown by

WEY 004/24895- 1 to S-25. [0026] One fam |y of swHEIUS2003/030962
nol ecul es of several enbodinents is defined by t he
foIIovvinE genus  (Genus Al). O ON

1O AR, Sierens gt 36 i) ipdsmensiralicseioaia o) B e sonsisting
&foﬁ2211c mﬁ&ﬁy Nardd, ﬁfbgutMearfyl' E&Bﬁn ARty sBRhe CI8thrih®)Mitro,

alkoxy, aryl,

t he’ consisting of H
ayaRe; UFs. (9 €0, GQWL(F{%EHB (ﬁij am no, al kyl ami no,
ni ” j:oz ya%ereﬁcﬁls delebrdd erQ‘t!réZgr hifstap 8 NHEOB! atkyl, benzyl,

[ 002 erein I's sel ected fromthe Eﬂoup conS| st ng
pflugsobenryl @gd gq—qllgy[laxm@@p,l}_tylp whergnfsmg@‘n&;@ g,lp selpcied from the group

' Cl-C5 al kyl is
33@#%593%5%‘%?%‘?%&3{8@5 nsi stl’ng of a straight
c hai r{0029d ancwhseeioR: andReiate lacle@;ndenqy@elzg?d fipve thei gFouRicongifying of

S“‘P%gﬁ& iE’(‘;g kg‘l%a ubstit uiapcé "(‘%l %}%Cg-o ICY,%YChc aliphafic
cpso adulestityed s pdipyClicu tatiphali - geoupsy qhed, k ubstitpiefl ypleayli cpaphthyl,
i.ph .alj: i .
%#;'81 % %ﬁ?g%{? %“t@ Ergrc'#n%[ss%%:gh gdng%r%{a(}%ﬁg%&%?ﬁ ;{u? til@{efogiryl and said
slbbtﬁuwd lhbﬁtba:lyhpdsmdnyll 3 heftreatoms,yWhezeml syd thsteropigmet$ independently
het wh d. het id
e AR R PP g R s SR 81800 O,
wher ejon3gai dwheedir 4 tsobstiutedi pa@ep@mowphdﬂy graamph, cmbstithited phenyl,
f th f t . .
SR AP AP el BT 22 MPAR vt s
aiUsmhatt hsxe@gtemﬁ&n il gsipi donmmig pﬁHnbfdlqgenss n@sdtailmdkoxy group,
an St.i et ai,n
Sa e ques Akgh vt T SHbBnnerdE PUbId, caponst, OB
oay C‘D@HgCOQa eoasmmg QSIF3IJOLHNRA eNHCOR ™ and CONR'R’; and
| yh - .
glokzl f’dogﬁﬁgfl Pﬁ? g‘ %eicyeﬁ é"roxrf@? %o'u Wb Issfiffy gf)ﬁ alkyl, substituted
lalkst, 0%yl koytloalkyiy bummtmms-cgmammolm@m alip@pics, phenyl,
%&%t: a qu%?’ Ba yll Ssll\llg;e%tec{ W L n@[}gog@r\ﬁg subs@iﬂféed heteroaryl,

ovhemins fdidh getetfbaﬂyl arall da;d substurbu inttatoery! certdiy|l;3 B3erogfoms, wherein

St BRI Sy T 4L BBl Mo YOS, e

smdbsﬁlﬁirut ed napht hyI het eroaryl and substituted

het er ?@3¥Ld ﬁ)\i\é‘?e S n S?' Qnaﬁletﬁ&%fi‘: lﬁl NGhBRAbR of the proferred

subst e contal n er oat ons,
hribio @infents is defined by the followmg genus (Genus A2):

RN, A~N N R
L ||§ M

[0033]  wherein L and M are independently selected from the group consisting

2

Genus A2

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;, OCF;, CONH;, CONHR and NHCOR;;
7



said heteroatomis independently selected fromthe
group consisting of nitrogen, oxygen and sulfur.
[0032] One famly of small nolecule IgE inhibitors of
the preferred enbodinents is defined by the foll ow ng
genus (Genus A2) : R- NNR2Z NO R MGenus A2 [0033]

wobRi sl and M are independently sel ect ed Pfcrrﬁjgio'i)g}&w%z
group conS| sting of H alkyl, alkoxy, aryl

substituted aryl, hydroxy, haI ogen, am no, aI kyl am no,
ni t 0034] Cy@ﬁeem(ﬂ:is selétddFronCiBblIgehup ColNRhgar H, NFlky), benzyl,

o-Seroberatend, Gty g, ) SCHR qzﬁgko%’lfﬁ]ls £5e54ed Sap e roup
co&%ﬂﬁg’&»ﬁaﬁmfghtt&ﬁlﬁ,hﬁﬁéﬂéd o@Bﬂ:hdh.lkﬁll kyl ami no al kyl ,

wherein said d-C5 allcyl is selected fro the .
con&c@ﬂl ng Wheres %taF%RgﬁP m@FR.?Pi‘FmISF%‘??m&?“b © g8 F‘E’spsmg of

Y bubst &%ﬁcyl\/\bge{:%}@loalsyﬁtMstB%e@C?c; m@m@ %'dyyhc aliphatic
ected fromt group. consi sting of
gr@nbsﬂmmeh mlmthc gphats EWPH aPhepyL ehﬁ%%tﬂ L%ea"’cea@ébﬂ

sulfsyl teQa]a Fﬂthyl Calnﬂ GuiRttifuRl Helefoaryd] VRS saddiRétérbiriiedhd said
ycyc |c groups, phenyl, substituted

sul;sh@tqil hetemwﬂt @ptam 138 Lhﬁqmatqmse a/hgrg@hqapg, heterpatera rig) a}pcy;pendenﬂy
d heteroaryl
sel q%j sal g&é&%gg?s?ﬁéiwg%garyl %:d(;sr‘%?g: n 1-3
het @oosal oryhewsiresaid substitited pelyeicbie eliphelis sfompre SehstieH | Bhenyl,
n t 03N WHGR Nsaid
!5’? gphfﬂ{y?[aﬁl&%}’%ﬂerel ns cfﬂtg%lszlﬁt Eﬁsgcgﬁf&’ ycyclic
su‘rsdtmreﬂats seieogsd(ﬂqnsthe gtsbbp bortsutlmiofﬂ:hénlpgens ;pmhglpgqng,taél@xy group,

S“Q% dih%ﬂﬁ %ky ==| n gﬁiﬁa%ﬁ‘& bs |t]kg B sgxrécmbonyl’ O,

OCHQ OO, GDQRS [E@b' NENsCFNQCH, N9y, N&'IRQ@&I@OR and CONR'R’; and

A e b e
by sabiallobanibetiyied CHCy uEPBlkylonONeyicORtiphesixe, phenyl,

suf(;%?%: &ﬂ’g’?ﬁlaﬁh IS%b SSF : 8%91? a ouubsﬁ‘lﬂ@d heteroaryl,

wheif isaidi ietpradrylHnd ahﬂ;shbsnsmdzdshqtctrmrﬁﬂdconaﬁﬂ(%3 he@soa@ns, wherein

sof s BiteRpre' Sl o B SpRE HbisurB R foch Sorvgen

argis . t ut ed napht hyI het eroaryl and subst i tut ed

het e ai d..het r d ferred
Subs‘i)ﬁ% doﬂ%t g?lg sglgl o ecglg y%eﬁgggg@s of the preferre
edibeYiféris 1s$mﬁﬁbdfh@tﬂ&rmhmmrggmus (GepeAdpnt |y sel ect ed

fromthe group consisting of nitrogen, oxygen and
sul fur. [0038] One fanm |y of snall m)l ecul e I gE

|nh|b|torsoﬁlth/pﬁf/ir'\|i>_~<j_\
Genus A3

[0039] wherein L and M are independently setected from the group consisting

of H, alkyl, alkoxy, aryl, substituted aryl, .hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3, CONH,, CONHR and NHCOR;;
[0040] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,
" p-fluorobenzyl and di-alkylamino alkyl, wherein said Cy-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
8



enbodi nents is defined by the foll ow ng genus (Genus

A3): RI-Ni \' / NR2Z I 'Y NO R Genus A3 [0039]

wherein L and M are independently selected fromthe
gv@enos/emssi sting of H al kyl, al koxy, aryl, PCT/US2003/030962
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
nitro, cyano CF3| OCF3, CONH2, CONHR and NHCOR1;

[ 004ol]00%1 er eWhefRnfRs andRaceq weeppRdsntly seiecisd Som thomeypopsiging of

glf alk#'l &Sﬁe@ C _BEREMAIy, s%ghw&r@%ﬁﬁlbdﬁf]dpolycychc aliphatic

kylam n Vi, Wherein said
SENpS; t wstftvqémppl’xé/cgsa otliphatie o FoPRS: | Phgnds sabss!tuﬁedu ghauyl, naphthyl,

S SRR 45 o b0 NRORY BRIy an i

isehdtipted disterdayyl sehtaint 24 helevatombewherein psa@ohﬁéqr@@qm]gs tiflepjgndently

gﬁﬁ%%oﬁggyég@gcy%mﬁf %&%@yc | cylal i phatic

gr oupf9042jubs whm'mobaidoduysjiymdi polydytlpphaliphaticggroupsssubstituted phenyl,
ﬁ%kbg n¥ ed napﬁl%%' taH& y Let%rg%?lp tc{;ﬁf%n h e? u&lﬁgt{t&eﬁ{s e q‘lherem said

eroar y eroar
\Mﬂﬁﬁtﬁem isseledtetl eﬁbnﬂhag:php ansistimgiod H, hal&wns,mulyhedogens alkoxy group,

RS0l S At SOl B4 o, on
Q| SOORY CODRIICORSYEN, CRy Q@R N@) WRSR, NEICOR! @ﬂcmq)NR'R and

Subst ITE G shempie it ol S el tphy s EO AR Spstiutea
U5t CI-Qh egrelvalkst, ombytitied rsalsn clei@aliib polytyetiot aiphatics, phenyl,

OROFAE B RS, e P e Ay o
Shegdin bdid Bekebaty®xid sdidl kibstituted h8terdaryll @dntainkly heteroatoms, wherein
dé% i l@fé}/eml am@n ?taggal éeh@j%ﬁ)d/régl@{e%l :th%’%]? e Og_| en, oxygen

adnd sIOKR R ; and [0043] wherein R is seI ected from-

the groun. co |st| | kvl , .S ted I
. C3- @@bcl i sf'?‘l“ﬁt%ége“(‘g’? lIJfthl 6t°fsky‘7? 158! preferred
PepkbpGivitentsds adfinpd By theS‘ollopﬁrfygthus (Genlzsad)t ut ed phenyl ,

napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein sai d heteroaryl and

sai d substituted hetgroaryl cont 3 het er oat ons,
wherein i dMet q/éat fd in epe el ect ed
fromthe group i stiing troggn, pxygen and
sul fur. 10044] gdneStam Tynof s mol egul e | gE

inhibitors of the lpreferréd enbqgdi nents is defined by
the foll owi ng genus (GenuB A4): Genus A4

[0045]  wherein L and M are independently selected from the group consisting

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3, CONH,, CONHR and NHCOR;;

[0046] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0047] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,

9



R2 R-NN\ 71J/ NY O LR M Genus A4 [0045] wherein
L and Mare mdependently sel ected from-the group
consisting of H, alkyl, alkoxy, aryl, substituted

WOZpUs0248R7, 4 o1y hal ogen, amino, al kyl ani no, HiFYE2003/030962
cyano, CF3, OCF3, CONH2, CONHR and NHCOR!; [0046]

subsg r el nlfx%];, ﬁetsrg)@ tﬁgg S brs?qtltﬁa ?xstgx%m%&}pwﬁeggﬁ 3331& hlg%yq rlnatﬁ% said

subsﬁtull@AI hetb@yke tontdai 1d3 (Bbtefé'itoaisk yvhenem séd heterdiofr Bintiéendently
ro consi stin a, strai t ch %rbranched or
sele%;cbﬁlrqu{g the; GEQHP. com%xrz]o RITORSH U ar e
| n@kﬁi@ﬁpde%ﬁdelﬁ %luacgusgﬁu té@@&%m%@pm §|tduBﬂ1t1£t€d phenyl,

H, al kyl, substituted a cl oal

subssitesk pepitted o @gosamdoaet«zryaryl Sorpisy 413 GabsiiligHa: berein said

Sum%ﬁ"e ny? sel %ﬁ%&% %?ee%B g‘Leny gﬁbaf P thﬁiy;/}?%ds’ %&W&S’ alkoxy group,

subst00e] ATR4B9 AP FHEROGEADADESRy bmitoaih bydsaxyrdipht dagopyl, OH,

001{-12?@?)32%0@@0@2@ ‘o SE0 R amCD) Sl OfR s and

300‘49] er oghepéih R Whsdlehad fiom the@mepr mmnng of H, alkyl, substituted

pegggcn%%l@e?ﬁ‘%lag’g‘tl g‘glq g@ﬁgllo ?‘HDI %}pﬂa%cs phenyi,
subs‘tﬁﬁé& :phéﬁﬁ AnBIYE Vsubkttuiah 'n%lﬁﬁ)’lch&éﬁuﬂ% an® lisstihiced Béteroaryl,

subst it uted napht hyl and substituted
whdaren smdd:ewroamhm said sepstiutsdthetareanylsconiaie L&) hetargptgms, Wherein
ent.
s G BT LOLAY B A RueS o i, e
andahlfexy, al kyl, substituted al kyl, dial kyl am noal kyl ,

hy al kyl ar.ponyl | , o O

OB P, B nl np P SR o B s
embdAAGls whiefitddbyRhe fslloseheped(GanosAhe group

consi sting of H, alkyl, substituted alkyl, C3-C9

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

al i phatics, phenryl, ubstit ut ed khhenyl, naphthyl,

subst i t ut ed napht Bbstit ut ed
heteroaryI(A)n—where| ns ;) rylll and said
substituted h¥yer h{ cont & t er oat ons,

wherein sai dlheferoa [omis H&dependent ly sel ected
fromthe group consi sR ng of Nitrogen, ogygRMSs and
sul fur. [00501 One family of small nolecul e

E
i nhi0BFtlor s whereith @, i o, eqnae?dareeﬁ«émmiﬁ@ﬂwekgte@%méldow and
whbfdf JQble@yhng BRNES GCenus A5): T ~ON 71J/ N R2

[0052] wherein A is selected from the group consisting of H and halogen;

[0053] wherein n is a number from one to four;

[0054] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF,;, CONH,, CONHR and NHCORy;

[0055] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0056] wherein R, and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
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(An X\ YO ~Z NR CGenus A5 [00511 wherein Q T, X

and Z are independently selected fromN or C, and

wherein one bf Q T, X, and Z is N, [00521 wherein A

MO 2084/@2d89%8d from t he group consisting of H aPCr/us2003/030962
hal ogen; [00531 wherein n is a nunber fromone to

four; [0054] wherein L and M are |ndependently

Beupsc 1subptiued nrolyraclis aliphationews) phenyl, oFubsiituisd | phenyl, naphihyl,

RAbdRava n@hﬁs 1, h&tstBsti dddt @fktafkad het&aﬁ%:fowere@ 2ki@ %maryl and said

am no, alkylam no, nitro, cyano

seb}tmmecbhetermmntau[ S5 beteraiat hoRD S @Pté@et@al \Srleﬁiﬁpendently
steféﬁeg m&%@a@' c%ﬁ%s[ﬂi% efm&b efloxGRn hdMhfur;benZY! |
enzy

uor ob am no al kyl . wher ei n_sai d
- CJ0edTky| whereire aid ﬁ@&hmteé motmbchg rabplitic ENES, Subsigptesk phenyl,

| 6
%ﬁer il G el < BRI AVl 3, Sttty orein sid
gbstitpent Brseleated fagn Bie graup cahdisling obildwiogenst palyhaloggs, alkoxy group,

SR RBZ R, syl ) R n9Bb A, cubony, OB,

OCH (CE208 TOURYEIR , GRo G Oy DY NR'BJ, NSCOBY/aidi QONR R ; and

o Pl O 4B OIS s HASH LSS BBz s, ot

WSWJ*@J eﬁlfﬁﬁl @ﬂds?télfedm@‘lcel cy;k’alkyll rmﬂwgdtm %ahplmtlds phenyl,
é‘ﬁ&}f a Pgl yk Wg{eﬂglp’g Sposi egiy ﬁla@ﬁ@ { Al ru%{yi)’ n? sﬁﬁltteglnﬁdteroaryl

Wheeint il gtaokpylcad shislt subgitaéd hettrba'gbmntam( ygielmatam:ioms, wherein

sy 0057 mhere |tuted ROk y.CyC

5 bilsiopiogh RIS R e oo B ¥ pieen, oveen
aapdlfy| and substltuted heteroaryl contain 1-3
subst | tuent s aid Stit t. j.s5..sel ected
from torqgs’e]gr 095 ?'s?f el “ﬁ ecﬂlgl g@én’?i,'lﬁltom of €' preferred
pabydifilents Bmsﬁnal byake/fotjowing gems (Geus BlY:ed al koxy,
al kyl, substituted al kyl, dial kyl am noal kyl,

hydr oxyal kyl, carbonyl, OH,  OCH3, COON, COOR COR ,
CN, CF3, OCF3, N02 NR R, NHCOR ard CONR R : and

[ 00581 wh re| seI ted f tipe grﬁup
conS|st|n ky [

cycl oal kyl , u ute

al i phati cs, ny mltute

ut e ;fy 2 C3-0C9

ycI | k pol ycyclic
enyl, naphthyl,

substituted naphthyl hetbroarylwand substi t ut ed

heteroaryl, wherein sai heteroaryl and safienus Bl

subst i d ' _

aher el tWOES; HERERCERK 1 88 SAlepbenty 18P0 Aol e sropp comsising

foif G alkid, g}koxyp andnsibstititted aodl, h}’drmg balogex ypéne, aligylamino, nitro,

sulfu |l nolecule IgE

iQWW%l ﬁgipre ar Xn eoR;

[0061] wherem Ris selected from the group consisting of H, C;-Cs alkyl, benzyi,

=

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

[0062]  wherein R, and R, are independently selected from the group consisting of
H, alky), substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said

11



enbodi nents is defined by the foll ow ng genus (Genus
Bl): O R -NNR2 OL' NNMR CGenus B 1 [00601
wherein L and M are independently selected fromthe
group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, am no,
no ‘nitro, cyano, CF3, OCF3, CON
wcgind&%UNﬂ [ 0061] wherein R is selected f?é?nm g 30962
group conS|st|ng of H CQ-C5 alkyl, benzyl,
subsutﬁdeal Q{eﬁhﬁf}l Xbnt&if d -3l heRokishs, Whétein abhidqa&eroatdmriﬁmeﬁeﬁu&ﬂy
- allcyl is selected fromthe g consi sting of
Seleétf‘étff% @ﬁgroemqnﬂmqsrogﬁléﬁ%% oryeead E‘gﬁfky [ 00621
Whe[o@ban Rly&&6in R&dashssﬂuﬂaﬁ sm; Jﬂlﬁh&&' QGﬁ;ﬁdsdbﬁtﬁﬁ@e& PBenyl,
group consi sting , substituted al ky

subgiguted rapbihylaprd ISH€S§@EP§t h?@?@'lﬂl contay Ly cJubsepss, Ywherein said
subgtfi’r!ué.(rﬁ Yédelcbte@ rbRNAL 4 érSup &Uhﬁlkfﬁx% of St BSbdchs) %glyﬂeﬁbgéﬁé/ Glko%y group,

atic groups, phenyl, substituted

subsiptedraioxy, @%wm@dﬂmpﬁﬂwﬁmmﬁ% lafalfwaﬂaﬂdcarbonyl OH,

b hEeHRF NRaR INBRIOR” @ad FONR''; and
chgl'gbbli Rzgc% %ﬁsg‘?d@?ﬁ’/ usgoos/ 030962 subst it ut ed

het Bl%ﬂr y| whernin®'ris seletaderony Bateaip confieing of Hs ajyl, substituted
a].k?f“t €1-881 &tk %%9&%&9@ Bl ¢ 2&&&%& egoltle,eﬁbt BHAL Brenyl,

dnsT s itrogen, oxyge sul f ur

suh&hmteell ph&aall, aia}ﬂlm;%t subsitt%tdd p@h}hﬂ! chetegoagyl; %‘ﬁﬁ“&’%ﬁtgp‘b dptgroaryl,
whéﬁ%i %ﬂllé §t ed mﬁg ?Ig L %ag I thléle?o%r)g %QJREJM 3 ﬁgtgroatoms wherein

con arn ubstituents
saiditetepdatons & mdependently tselemd frenghe goup dorsisting ©of elt@gm,l [pxygen
§ sting of H, hal ogens, polyhal ogens, al koxy group,
ﬁgg?ltuted al koxy, allcyl, substituted al kyl,

di altog5Rni el kil oy dsmaly ahéltule CEEbaMHitorsOMf theCHBsferred

e BENFep s g4 0B AT B cotod from e

group consisting of H alkyl, substituted alKkyl,
C3-C9 cycl oal kyl , substituted C3- Cy cycl oal kyl,

- pol ycyclic |phat|cs phenyl, sulystituted phenyl
napht hylR, o oaRgl and
substitut ed i dNhet eroaryl and

sai d substitufefy et n 193 het er oat ons,
wherein sai @ he

pendently sel ected
fromthe group conS| sti rogen, ox;cg:ggsmand

sul fur. [00651 One family of small nolecul e
i Nhi[beG6dr s welferdim® aod M ere isdependentiv seiestrdsfring tmzrmeeprwhng

otI ﬁ’e aﬁsoi laﬂfvc\)dxgl],gargl,e ”ﬁiassu&%”&?l, %@&mxﬁ) halogen, amino, alkylamino, nitro,
cyano, CF;, OCF3, CONH,, CONHR and NHCOR;

[0067] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0068] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C-Cs cycloalkyl, polycyclic aliphatic
groups, substitued 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;
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R- NNR2 OL/ NMR CGenus B2 [0066] wherein L and M
are i ndependently selected fromthe group consisting

of H, alkyl, al koxy, aryl, substituted aryl, hydroxy,

W wgeeessdani no, al kyl ami no, nitro, cyano, QPCIULEBER30962
CONH2, CONHR and NHCORI; [0067] wherein R is selected
fromthe grou conS|st|n of H Cl-C5 al kyl, benz

p- f 1 U8P@Benz Eer%iﬁ émﬂlsuﬁpwmyﬁ&‘;hﬁl49911"“‘5\/&‘9}5?&%"}1’%%%‘?9 phenyl,

ﬁ%m%@'&%ﬁthﬂsaﬁﬁ%@&ﬁtﬁfédfﬁe@%&ﬁec&ﬁaﬂﬂﬂ -3 Gamsihushts N@gh&bin said
a strai ain, branched or %cl i ¢ al kyl

sbatiteqnh lsmelegtﬁaﬁmz t@r@oqprm&%ﬁa ehty @al%ﬂ%éqlﬁh?[%%n?lk% group,
t t :
be e@gflh%kys P&H’S%Sﬁ St | t YL X gﬂ_ﬁhc.g Y tifro Q‘}M carbonyl, OH,

cI oal ky

@6‘1@ FcCRORHRAR!, €, GFo Q6% NOuBR R RHCRBI gnglﬁ,CPN% R’; and
alip h@b'r(ﬁ g;ﬁg&&n Rf hse%)ékted Erldﬁlstfxé ﬁﬁ'ﬁ? gorﬁﬁﬁ Bf H dalkyl substituted

napht stituted napht eroar
dkbkst%@st aoclhdkdy csabsytutedmﬁm(‘eu eycinalkyl, hmlmyelapr yliphatigs, phenyl,
Afftureg by P LSRR harRE Al HE SRk Fetcroary,
wheneint $asl beteropryk envissaih fuhsfitesed hqztpnomgbhontm}@ehﬁtmoms wherein
S 4 4897 o)

S lbrosdy Rl i i B RSP il o1 e, onvgen
smtbsdfut.ut ed phenyl, substituted napht hyI and
subst | ed hete ryI cont,ai_n S t
vvhereto:qy{s]al dB %m?l tuen a|5'ls se e%t 2%#‘9 fltrnj‘é%ﬂgﬁegér%%pprefmed
embsdiments ¢ defindd byt ijewimg gpoisyGeduwo$Ehs, al koxy group,
substituted al koxy, alkyl, substituted al kyl,
di al kyi am noal kyl, hydroxyal kyl, carbonyl, OH  OCHS3,
COON, COOR COR', CNCFBOCFBN@NF!F? NHCOR'
and C(]\IR”I% gnd [ 0070] i sel cted from
t he group ton |sth§ AN , ed alkyl,
C3- C9 cycl oal kyf1Subs)iture cy oaIkyI,
pol ycyclic al |(phat ptignyl , stituted phenyl,
napht hyl , substltd{ed napht hyI teroaryl and
substi t ut ed het er oar yl , Rher ei n sai d het er ey B3and
sai d l. :
aher o002t HERLERES SPLK iodiBBbY icked Soff 42 B conssting
fof diin alkud ghkoxnp acyln siibstitited) agfl, hydrwcvg daloga paine, aligamino, nitro,

nol ecul e 1 gE
%w%brﬁﬁﬁ?@?’pr%re od| ments i s defined by
t he f &0078In ngvhyesin® 1s(s€le¢t@;bfr<83)he groupRposigting Kf JCi-@y alkyl, benzyl

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

[0074] wherein R, and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted beteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0075] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1.3 substituents, wherein said
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M Genus B3 [0072] wherein L and M are independently

sel ected from-the group consisting of H alkyl,

al koxy, aryl, substituted aryl, hydroxy, -‘hal ogen,
WO&M“N&“%I kyl ami no, nitro, cyano, CF3, OCF3RCKUHPPs/030962

CONHR and NHCORI; [0073] wherein Ris selected from

s SRS B e s RS iy o

subdthitéDalRbIY |a]ldﬁ’§ sEsdtacdedi raancplbﬁn@my]p hyéroRrgllad,i dagboadl, OH,
a straight ain

OCHn 6109H, GOORNEORS fg{r LF, ﬁ%&ggﬁ@e NER 3 ké%lea{d?&gﬁ%eaﬂd
g’ ‘i@e@;n%ﬁﬁm % siddheatdty tne Cg&g&dn&féﬁﬁéiom,mm substituted

cl oa stitute cycl oal k

allkydo IGs ke leydoalkylp Imbmtutecg r@Ps cysloslsyli tnedyryplis ;ﬂ@p‘éﬁfﬁ% phenyl,
subs !IIIF]} O(Ii] ﬂi? 1géeﬂag@}y;l,t %[Igsetgé(ted nml, Lﬁ ogrﬁgx{lbshglted heteroaryl,

wheéiR Shidt h&tadarme‘aﬁ seid yﬁbstnmm rtetenos i ozbnhmt éf3ohnt9rbatamd, wherein
said subst.ifute ntain 1-3 o
saic, pRATTO AR PR SR AL LTI DR SrB s FE A RREHR oxveen

andfsi@e t he group consisting of nitrogen, oxygen and
sul fur; [0075] wherein said substituted polycyelijc
a' i[00ERi ¢ Greufanilys whsemall;iple %n&&Lﬁ iniia; Pl b proferred
%Ji%/ls d’%ﬂge&%ﬁ& R %ﬁﬁse{j pyBagontain 1-3
e

uents rein sal WO 2004/ 024897
PCTI US2003/ 030962 substituent is selected fromthe

group consisting of H, halogens, pghyhal ogens, al koxy
gr oup, subﬁt ituted al koxy, alkyl, ®ubstituted al kyl,

di al kyl fal kylz nyal k onyR2 OH, OCH3,
COOH, O%P H/ 3, R R, NHCOR

and CONR R’ ; nd\ OO er ey\n el ected from
t he group CO@SI of lTH al kyl subst ituted alkyl,
C3-C9 cycl oal kyl; subst |F}{1ut ed 0¥ 9 cycl oa? ﬁ%'B4
pol ycyclic allphatlcs phenyl, substitute enyl ,

napfuos] . siteedin Uﬂrﬁd\/lmwimﬂmehdeﬂﬁb'tsefeo’ad)ﬂ'onaﬂm group consisting

substi tut ed het eroar in id heteroar
of &hj alkdy BKPXY. AT¥k) %‘i“é’r‘?ﬁla Wrett}' i ﬁ 2log ?’ﬁgtngr’o ﬂiﬂo, nitro,
cy%ecp% @cpgacémﬁt gomlm{c@ﬂependent ly sel ect ed
group consi sting of nitrogen, oxygﬁp EE g]kyl benzyl,
sul {QDr79] [OOYhPIeUDRéS F@ﬁﬁeﬂ%f the igrqup cApisting oEH, § nZy

P fg\%%b?h%ﬁ I"'ow n g genus ?jcl‘gn {j@@reﬁﬁﬁ’cp@kz@ Blk?l iIﬁl%‘Ia\llgftédNﬁ\&(ﬂ)tili)fygmup

cobsisting of a straight chain, branched or cyclic a]ky

[0080] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cs cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0081] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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R M Genus B4 [0078] wherein L and M are independently

sel ected fromthe group consisting of H, alkyl,

al koxy, aryl, substituted aryl, hydroxy, hal ogen,

&0 1004/02889ky| am no, nitro, cyan, CF3, OCF3, ¥&F#$2003/030962
CONHR and NHCORI ; [00791 wherein Ris selected from

the gro onS|st|ng of H Cl-C5 al kyl, benzyl

st alsarys gksiabstiod sy, dslepmanoRiy, HGRBIH, SaPeny, OF,

€ G RUINHCOR SdndlGOMR RY; and
a sf’ral IEt C %l@b%ﬁ ed@ggrmcl i c al ké 0080 -

wher e[WSZRI amrmRarSeselemﬁemd%ﬂPW eQEpIE H.radesil splpstituted

Kyl | | .
Cgb;géég?%&%&@@, %bsg{d{eldfg .5 gﬂd@ﬁ' tﬂbﬁﬁ?fl&: lsMphatics, phenyl,
pobittotpd iphenyd| naphwlu, csubsgtumslpsaphtbylb beteogl apsb s\gmgx*@teﬂ cheteroaryl

hat i
L s T
sdikb A¢terbatbmdis hmtepmdamtw selented rfmion the pralipheonsistingr of] nijeggn, oxygen
Gﬁfied substituted heteroaryl contain 1-3 heteroatons,
said heteroatomis independently selected

f r om [0b83]gr oOfe clamily Sof rsgalif mmlet:uleg@i?, iokibiges efidhe preferred

10 said su ed pol ycyclic
?ﬂ%ﬁ?lft%‘sé?%’ﬁ?ﬂg}%ﬁﬁﬂﬁ? Vg EEs eéIH fﬁ) substitut ed
napht hyl and substituted heteroaryl contain 1-3

substituents, V\/nerel n said substit Ltgnt is selected
fromthe group onS|st| ng of H hal ogens,

pol yhal og al kg 4/9251897
PCT/ US2003/ 030 R sub ti t al Nl kyl ,
substi t ut ed al kyl | d| m nyal kgi H’i/droxyal kyl,

car bonyl , CN, CF3, OCFB

N2, NR R’ and R’ R ; th [0082] &\,lner n R

is sel ected fromthe gr oup conS|st| ng of H, ?71

subst mosu}ed wakdeitl I, abiBM e m;deb@abdtlyl selestgd Sioimt lht: @ebup consisting

ST BB gy BRIIEHE o PO b, BRERY pyfamive, i,

hetue), OBy, CFa,rmbHHmIONIHHRmHNHC@RaaryI wher ei n sai d

22:::8@%5&% P“e’?ﬁ’ U@%?Ad ré]ozltom 'S félgpena’ent ?benzyl

sehegéteazy ammxtame/lagnwﬂkydpwlwem paidyCoCs alkylrie g@ﬁ:teddi@ag@g group

and .sul ff 0 %‘f" 9 rml | nol ecule I gE

i PRFIERE Bt 3515180 ‘ﬁ\?ﬂﬂp E‘ e§7€ dl ments is defined by

t he f qbdsep novigmiR, Ry ws mdependéﬂﬂ@selated-ﬁfom fhe [gromp consisting of

I_El a\kyl, Isubsn(utedlglky , I&—I&J cyclloa]kyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0087] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH,, COOH, COOR’ COR’, CN, CF3, OCF;, NO2, NR'R", NHCOR " and CONRR"; and
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R M Genus O 10084) wherein L and M are independently
sel ected fromthe group consisting of H, alkyl,
al koxy, aryl, substituted aryl, hydroxy, hal ogen,
am no, al kylam no, nitro, cyano, CF3, OCF3, CONH2,
CONHR and NHCORI; [00851 wherein R is selected from
consisting of H Cl-C5 al kyl,

WBI;@I uor%’genzyl and di -al kyl am no al kyl, mg?%“%vr?zoé)goa 262
CI C5 alkyl is selected fromthe group consisting of
a stoossjght wﬁ&ahrk @imfeh@fbrmmembiconsﬁnhg bf H| QIRQIG bubstituted

wherein R R2 are e Iec edf omth
alkg}, OGD'CE oqyg]io ﬁugqhtutﬁl I}gr(%/ eye %aﬁl‘ﬁi't P?elmyc é?ucs, genyl
su}ﬁatu% SheaY10 ﬂhﬂh‘rﬂyl @H&&ﬁtbd ﬂﬁﬂﬁy@&e@ozﬁy&dndadukgﬂmted heteroaryl,

cycllc al'i phat gr.oups, tltue
wHareis A PEcigRBLS) S4h S Toto0 FHFD CRRIp e T erokioms, wherein
sail afbkSRYdm is BEQRhdcdhtly QlediaPRbM)the glagh CoMaLiNE ofRlirogen, oxygen
substituted heteroaryl, wherein said heteroaryl and
an@alllﬁlf substituted heteroaryl contain 1-3 heteroatons,

V\hef E] Salicfhe NELAROREOMLAP hOERRENTEE Nidhibitofse|oEC iR preferred
fro e group conS|st|ng of nitrogen, oxygen and

emgdmwn;s i§ &digTibyhe fodlowinggeaus(PeaasiGt ed pol ycycl i c
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
substituents,Qwherein said substitlent is selected
fromthe, gr pco (stipg of alogensh
pol yhal dgens; oxy Jyor I oy ed 2al koxy,
al kyl , subst IHNJ &d al
hydroxyal kyl, car COH, COOR COR ,

CN, CF3, OCFB : and CONR R ; and 15
WO 2004/ 024897 PCT/ US2083/ 030962 [ 00881 feevslh R is
sel c ¢ K€ group consistin
sub{i gt ed”a ﬁ(“bfe“ag%%}f%beﬁg eﬁ&ekggsg&ggbfgututger pC3-C9 s
ofcHc Ia&al IGSHOX}’,pﬁyly é\}hﬁtltuéeda ﬁrha@mzss aéﬂﬁé‘hquO alkylamino, nifro,
°Y%§$%#3t(% ng ﬁﬁ}y%om%EMCOI‘é,“bSt i tuted napht hyl,

and substituted heteroaryl, wherejn said

=

het e[ﬂﬂﬂiﬂyl mhmbusawsemwétfnomﬁh@grommlmﬁ Hy Gunlajakyly bepzyl,
p- ut 1oh n%%lo kgﬁ%eﬁaﬁtsﬁfd@kﬁww BR&BE REAhd Yroup
act rom consi sting of nitrogen, oxygen

cmxdhngﬂffmstrmgl{td@ﬁ@})ra@cmdbmwh%lbﬂ, smal | nol ecul e I gE
i nhi @gﬁir S olf_\eréxﬁlﬁ de%e éﬁﬂ%gdm%f%@@& ﬁoﬁnfihed%sﬁﬂ&ﬁm%g of

t he ow ng g
H] 41k, substityted d.lky'l, GR (M o@ndbyl,@gbstltuted Cs-Co cycloalkyl polycychc ahphanc

groups, substitued 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;

[0093]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF;, OCF;, NO;, NR'R’, NHCOR" and CONR'R"; and

[0094]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
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[ 00901 wherein L and M are independently selected from
the group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
WQ 2094/0248%ano, CF3, OCF3, CONH2, CONHR and NPCOB2003/030962
100911 wherein R is selected fromthe group consisting

Aot RFRSAGRARNRYY B3 By Do i Pibsied hteroary

v%ﬁ‘érﬁﬁ tsed ﬂeEéPMl %d Q5iQ %ﬁbshﬁ@é’&ﬁh&&b Qhtaih B8 Ndtedditoms, wherein
hai n, branch yc ic alk 092] wherein R1 and
m beterontamap é‘beE@ﬂP%ﬁ yseelegted ér@mr {he rﬁrq'mecog%lﬁwg of nitrogen, oxygen

&g@ﬁif&tl ng of H, alkyl, substituted al kyl, C3-C9
cycloal kyl, substituted C3-C9 cycl oal kyl, ?olyé¥clic
al i pHE®9d  gPwufemily Lafstsm@ueam}femlycw jighibifqrphef; jthe preferred

wih pht hyl,
‘g&ﬂ?ﬁ%nlﬁggg %egﬁ?%ﬁ{’u etg?oary and subst ituted
heteroaryl, wherein said heteroaryl and said

substituted he%eroaryl contain 1-3 hgteroatons,

wherein said eroatomis independeftly selected
fromthe g oigen and
sul fur; [0093] pher e| g{spol ycyclic
allphatlc gr oups, lsgu F ubstit ut ed
napht hyl and subst/i cont ain 1-3
substituents, wherein saigl substituent is ggleeted
fromthe group consisting of H, hal ogens,

pol yhii)lOQ@enswhablhdxgndngp ;ndepmbgltlwtsgb@di fibk ghe group consisting
tituted

At 5 o BBy, BhP RS Ao bR Ve, ligggmino, mitr,

Sdno B, OOEE O CONRIRRand NHEIGRR and CONR R ; and

[ 0094 ere| ed fro

consi @?ﬂg of” ﬁeng‘lﬁs?ﬁ teedd%éz% thteﬁf a‘sgﬂﬁo&% C% alkyl, benzyl,

pyfuonmbkayl m@bwlﬂnm@kmv@@mwﬂ Salkakyl ipwlegted dopmcthe group

SOV

s u bst [0098ked rvépieintRy land Redre rrdepeydendn eelested Som the sGUp conmshng of

BEGR3 M 5] EL8, SR BRI BB, potsec apa

\MTBJP%I substitted] m@tcmheaalmhﬂmos groweis kel t Suhstigiede pheyl, naphthyl,

s?ﬂu‘ie!?l %ﬁ@g]phe&%%#l}%h l@gbsg teﬁ'hte{ QAR eh%{%ﬂ&ﬁh h@6hryl and said

|sn‘bat1h1t¢doh&teroﬁylt toatapy bﬁehdwor@wmaqememdshqt@oﬂ@m % @ylemndently

sgl%:tec? #{)lﬁ \@Ee% @%@%&ﬂg@&’mg@hy& EIB]SUB{)IN R HN- ' H
[0099] wherein said substituted polycyclic aliphatic groups, substituted phenyl,

substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said

substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R"; and
[0100] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,h
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
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[0096] wherein L and M are independently selected from
the group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
nitro, cyan, CF3, OCF3, CONH2, CONHR and NHCORI
[0097] wherein.Ris selected fromthe group consisting
c5 aIkyI benzyl, p-fluorobenzyl
W(g{%ﬂfzﬁ{/;l am no al kyI wherein said Cl1-C5 al E?‘FIQ’ISZSOOSIMO%Z
sel ected fromthe group consisting of a straight
saidCHetdrdatord i@ fikspsdantlyayletied fratnkhk ;grdup GOBYistingenf aitrogl, @vygen
%ﬁ are independently selected fromthe group
and sy isting of H, alkyl, substituted al kyl, C3-C9
cyqoral kylones uhsily taft e@tam:smaﬁcmy CIgEallkhdbltom obfy dlyec | preferred
allphatlc groups uhsti t ue EyC|IC al i phatic
embodineRts is fefERg by thef WW%@%HS ¥ napht hyl ,
substltuted naphthyl heteroaryl and substi t ut ed
het eroaryl, wherein sai d heteroaryl and said
substituted ﬁbteroaryl contai n 1- 3 het er oat ons,

mherelnRsal entlg sel ect ed
frontthe gr ons
sul fur;

geN, oxygen and
ubsgi t uted pol ycyclic

allphatlc group%y enyl , substituted
napht hyl and substitut heterMaryI conta g
substituents wher ei n substi tuent i F cted

o@}p{ie %R&Qn ORI Wt dr& %d@ﬁmh‘kntl?%bl@&@d‘ from the group consisting
I ogens, ox grou substituted a

ko
of Hl, ledkty], adldxyt mrytn @mtkdy thYérqut Balpgra pRRip; 2 alkylamino, hitro,

X g% ond , COOH, COOR COR
¥ Q59 ée#t%kgﬂ%Ngg d%WK: and CONR R ;_ and
[ 01m¢31wh ewberninR is selected) feom @g group eensistingyeidlyi-Cs alkyl, benzyl,

P- ugp I 24 Lm% cﬁ fa.l]%& ol%lyl vﬁiépﬁ{ éaﬁd’lé eés alﬁi'llié/ Lelecfed fioth the group
cyc stit C3-.C9 cycl oal kyl, polycyclic
comisnpgt@ftal ﬁglghfph@mhmmh@l%ﬁl’qhﬁ ak¥d phenyl, napht hyl,

su b@’tlb%}m ednpa tﬁl WA R, &€ hﬁ&ﬁhﬁ&éﬁh}r aalebca s thé gxb@;d consisting of

het ryl, ereln sai d heteroaryl and

H, aikigk bstifnied alkg @r-ﬁmyyloalérmln subptifuted G3- ﬁeﬁ@]oa!i?lop@ycychc aliphatic
sigE Siind! YGoA00°LARAR0 T RT! PAG003H3000 el duphity

om i's "I ndepe cted frontthe group
summadstaphrt;ylohemomwgé ybsEegehsteraand wherginpaid heseroaryl andesaid

sut%sﬁ@eél ! ll;e?%oargia ongﬁEDll %Cllxélt&o:it 'Jb@tgﬁt Ly ﬁet%at&tﬁels independently

nents 1s defined by the follow ng
selgaadiforh GerprmipCadsisticy ¢f nitkoerp, RRyseppd qulfuy N > - 12

[0105] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said

substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR " and CONR'R’; and
[0106] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, 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.
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L/ I MR Genus C4 [01021 wherein L and M are

i ndependently selected fromthe group consisting of

H, al kyl, al koxy, aryl, substituted aryl, hydroxy,
Wealzegdms9dam no, al kyl ami no, nitro, cyano, @EI/USBTHE30962
CONH2, CONHR and NHCOR1; 101031 wherein R is sel ected

fromthe group i sting,of benzyl

p-f 1 (BPBbenSpr rcS’dl" a? é?ﬂl??HP aII% m&'ﬁtgt’sel ﬁ é‘g preferred
Hbolihets kydefindd S8 SR gerlsi(BemgmMIyp consi sting of
%tstrglght chai n, branchgggor cyclic al kyl; [01041
wherein Rt and R2 are independently selected fromthe

group consistigg of H, alkyl, subst [ t ut ed al kyl,

C3-C9 cycl oal yI bsti ut ed I kyl,

pol ycycl i3 r sub; oI yc-ycl iC
aliphatic gro he yl, t| tuyYed phenyl

napht hyl , subst ||}}J ﬂpht hy et erQaryl and

substi t ut ed hetelf , \Wherei n aid heteroaryl and

said substituted heteroBryI cont ain 1-3 héesesdt ons, .
wherei n said hete oat nde dent S

from[?Wé gr &]‘}5’”&’6% %@%ﬁlec écé)lef/oé’glrtth%aéﬁg) consisting

Stulf biky [aﬁclaQﬁlarW‘l%ﬁlﬁﬂuﬁltﬁadryl Shyuchsty,thalcrgdn pehiyia,yadkyilamino, nitro,

o pﬁ%;,l S CoRBe SRR Y contain 1.5

su bst [bidegnt SwhéMiﬁ REE Rl&Rl Sombbgbip consibtinigsf 35 Ce€k albiyl, benzyl,

fB'(rﬂgg;ﬁt Tngnglgq;g upﬂ}%ﬁ%gt@ikg]g ﬁfgerelgﬁﬁtgeyf (.?ﬂa@gl 1§, sglgctg/(t from the group
eén%aétmg o?ubﬁttgmm@ badntsaeh or @uas zmwl am noal I ryl ,

Jaﬂft,lsuwﬁﬁté‘d m}cﬁ cziL@9 c%r@lbﬁl@l abstifesd Gst@b ogeloalkyl, polycyclic aliphatic
n

stin , . Substitut
esp@ps@ aslwrtueds @B]é’flf"t‘&t@’d’h"@g EgURYy cl? lkﬂ‘ sﬁfutfﬁg gl%%pdr cnaphihyl,
@ﬁﬂg@t&]@t& 'ntﬁﬁléhy@ hﬁfﬁ‘%aqlzl aﬁﬁ at&tsttttuud Bfterni&gn whpremaqawt m;erqa:yt end said
supstitute na et eroar ana s e
FRSERIS Ao TR @inl-2 AFEHERE) AEDR eyt B independently
%L-t@&éd ot e gh)ﬂ'& e6riifivg ofaoke mcygen'sadaemm at ons,
wher ei n Sa

et er pat n]|s [ en selec
T o TG o o S R PP arpbans) g Shffiued phonyl
%Ht»sfuiﬁted ﬁ&y tﬁ? %Q@ﬁs{u@@:fﬂllﬁ&7 hfl&&r&alSZ&&ab 83@96138ut?dﬁﬂsﬂwthrem said
sma nol ecul e. | I tor

PR 50 AL E SOVE CREFIRE] Hh PP RE>FED gy dkoxy group
QeHEdIGaKAS, Db subShthled Bkyl; dialkylhmidoRRylHydroxtyalkyl/ cagbonyl, OH,
OCHs, COOH, COOR’ COR’, CN, CF3, OCF3, NOz, NR'R’, NHCOR" and CONR'R’; and

[0112] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, 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. |
[0113] One family of small molecule IgE inhibitors of the preferred

embodiments is defined by the following genus (Genus D2):
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NN~ RMGCenus D1 [0108] wherein L and M are

i ndependently selected fromthe group consisting of
H, al kyl, al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
CONH2i CONHR and NHCOR1; [0109] wherein R is sel ected

f group consisting of H C1-GC5 alkyl,
Bz?ﬂ?c%{&o enzyl and di-al kyl am no al kyl , V\,here’llt}%%(}élo%l0962
Cl C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic alkyl; [0110]
wherein Rl an R2 are independently selected fromthe

group consi ng of H, alkyl, subsA]ltut ed al kyl ,
C3- C9 cyR{ kyl (
cycl oal kyl, mxuy-c—ycl [
pol ycyclic aliphNdjc
phenyl, napht hyl ;7 ~Subst t ut ed aphth het er oar yl

and substi t ut ed heteroar |, whelein said h@&ﬁgggryl

and said substituted heteroaryl contain 1-

het eldbkd] onswharkielepnd Madrel independently @nlmeﬁgd ﬁﬁ@etpe BTdup cpysisting

Otsgfdggcgffur&?{%‘wﬁugg ere%ﬁmsﬁﬁddg tute pg*l?cyc equtro’

cynb Uit OCFg CONTS,, CONFR andllﬂIéGOBhenyl substituted
naph and sub
subs ﬁg&ent ‘gher%ﬁerlélsae%% i g%{h ?(%1%%%%3 sﬁg’gg ecta]kall’ benzyl,
pifluorobénagl @d @Mp]kghmmosd;lkyh,gwlmfexﬂ—bmdﬁd-@gdkw,ls selected from the group
ol yhal ogens [.kqx roup, ,. stituted al koxy,
g of2spragltc ﬁ?@g’r%:ﬂcg o 8’6"?"5%1 ani noal kyl ,
hydr [M ¥&l kyivhereiafyany R, aridepeiifingy s«ROEH, fro@OBREro@QDRnsisting of
CF3,.. N N R ,an : e e
H e oL lonisth SR} P Yo RalEl. potfBic aiptti
eERBS | amlstﬂ@dofpoijcyo&h k yliphatscu tgsdupi Upleedyl, aduhgdtuteccamei@l paphthyl,

S@Sﬁ@%ﬁ tyl S%z«#ﬁl bt e%ﬁ’% Jﬁ?é nap%ﬁﬁé’rﬁir&lcand said

sabakifitadt haeecdarﬁ athtahy 13 lmdrmcmtsr wheramdsasumrpuqne@l independently

seend Feb e Ear iy P kbwene e il 27 o

vvher 11)1!17] S am&efem mda adbstiniied polycielie aliigati¢ grogps, @uitstitited phenyl,

O

shﬁdﬁhiéhtt@ feflected ﬁdﬁemﬁ gRfu lcosiitingoefiH) dialopers spoldhalkd géns redichxjp group,
INERCTEENE e TR BN
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3,NO;, NR'R’, NI-ICOR and CONR'R’; and
[0118] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted C;-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

ro substltued
I bstltuted

L)_

-Q

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.

[0119] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D3):
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HN N\ OR Genus D2 M[0114] wherein L and M are

i ndependently selected fromthe group consisting of

H, al kyl, al koxy, aryl, substituted aryl, hydroxy,

WO 290024892m no, allcylami no, nitro, cyano, IAS2Q3BH62
CONH2, CONHR and NHCOR1; [0115] wherein R is selected
fromthe group consisting of H d-Cs al kyl, benzyl,
p-f1 uorobenzyl and di -al kyl am no al kyl, wherei n sai d

d - G5 al kgl om t nsi sting of
a straight ch NL,_J)ra che /c ; [0116]
wherein R and e sellected fromthe
group consi sti ng H, kyl, s titdted al kyl,

C3-C9 cycl oal kyl, “substi guted C3MC9 cycl oal(%%
pol ycyclic aliphatic groups, substitued polycyc

al i ph@t2a] grwehqp&n Ip:hﬁrMIarc sulépehidntly edleqddemeh | the group consisting
n t subst eroar n . .
b BE b ol st G roady e ctind flggino, it
Syaing, CBUOEFI, OONET), DGNMNHG:(DRLal n 1-3 het eroat ons,
wherej n_sai d hete i ndependent .|

from OpEtlgy OYYB F§ ‘TCFF&%F“ lﬁ? E‘F’B}Z}%Qﬁlmm%]%fggih%c# allcyl, benzyl,
§-lduﬁifd)benz&palll7d]-am&hﬂlb nllgRivthestihaid ¢ uTsetkyb @l sgleyted rom the group
al i phati c %rou %fbst itute @Eﬁnyl substituted
ﬁ@ﬁ?ﬁ@ﬁﬁl’ asha g ghal branphed oRecl contain 1-3

subst pﬁmnt S whBiR IRE il R?dr@‘mdé‘;iéﬁ@ehﬂ)t séﬁéet’ed fremshd @oiechnsisting of
fromthe group consisti n%EYLS H, . hal o

o Pla pubsienied allylidox GFi8 ubsfitused o 9@3013lecychc aliphatic
%Hﬁ}‘é m‘;d tpHIy@ﬂh@' M{)hatxcd |gﬁiui5§{| ﬁiﬂlﬁoa{lﬁfsﬁhned phenyl naphthyl,

Ls'%s&%ledv‘ﬁ@ér@irﬂ c@xtamsl-S eﬂe%?&a%sf Wﬁ&b]hrbﬁldgiet&kfhtom is independently
consistin H kyl, substituted  alkyl, C3-C9

sslesterhiroy e%%‘Bé?WB‘Ee‘&“(E’S*@WWE‘W’&I > polycyclic
al i phag128p, RS said SBBBlted YolosicRN Slipyibtic Fraa] hypbtituted phenyl

substituted naphthyl,. heteroa and sups te
bt et oo SopY] o R LR, wherin s
SHbstitdehitt §deRAtHRIOBE You BdHsiiing of 15 hﬁl&geﬁi @alyﬁmigens, alkoxy group,

wherein said heteroat om [ s in en sel

e pelonbr Ry PEBaHh L pebon, OF,
gt:od}@l:tﬁh@mf@m(tﬁs @CF;SN@L INRTRY, BJHGCGR IagnECONRR and

i nhi

itors of referred errbodlrrents.Js@gg;3
the. £ VPN nhsEme & e b PR GL R F T ssbbinted
- A/ t%ﬁ%OQﬂﬂﬂ@QG&bsﬂﬁu& €3 CJ\| Ae1Rkyl HpbYycyélic aliphatics, 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.
{0125] One family of small molecule IgE inhibitors of the preferred

embodiments is defined by the following genus (Genus D4):
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N OR M Genus D3 [0120] wherein L and M are

i ndependently selected fromthe group consisting of
H, al kyl, al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, alkylamno, nitro, cyan, CF3, OCF3,
CONH2, CONHR and NHCORI; [0121] wherein R is sel ected

Wbrz?tfli‘/o‘iﬁ? group consisting of H Cl1-C5 al kyI 19@&171&5/030 62

uor o enzyI and di-al kyl am no all cyl, V\,herel n sai
Cl C5 alkyl is selected fromthe group consisting of
a straight crrau n, branched or cycl c al kyl; [0122]

wherein Rl e LRdepen sel ted fromthe
group conS|s 0 st t &d al kyl ,
C3- 9 cycl oal sulpst i 33 ciycl oal kyl ,

stit

pol ycyclic allph j Noups, ed polycycllc
al i phatic groupd, phenyl, substMt ut ed phen
napht hyl , substituted napht hyl, heteroar Q%anﬁ?ﬁ

Ry Tt e

roar contaln 1-3 heteroatons,
of \iliealkeyln abaky] drgf euhmmm arsl hydtexe rhaloger. ypming| allelaeino, nitro,

cviep i o) SR Ok N | OO e oo yeyal ¢

al i mﬁnﬂ] C gvlegisR lwbstbd fromdle yh‘&mlphslsmls 968 £1-Gs allgyl, benzyl,
o R85 M MO LR R BBk o s
coﬁﬁllaiﬁlﬁbhestgggiﬂ Phair) teaichied mg.:ycﬁc althl hal ?gens

P PPESR S b oherdis et e RarpeetlBl b il e Yt cousisting of
H,CN %iévéﬂlukéd alkyl, a0, 103 mydloaJ@u;l,subsﬁﬁtda Csm@tlomolymgb aliphatic
PR AP e PAVRE SLEFE L ERUPST AR &P aey Puohll naphioyl

suﬁg;ﬂﬁtb& hb;ﬂlﬂlyl)fheidma@l k3d substinited hdtetbadl, wadr bmyslud heRrd@81 and said

bR oy R 1 Sl fS, bR Il HorerdBy B fohdenenty

seﬁé&batﬂotﬂxhe groﬁpv\ﬁiﬁhbt)dg of hyﬁbgnp@nygén aadeuifimbst i t ut e d

het

oL B c.ivhEPE o YR B AR ATt ABt subsinted phenyl
st NnapBiiyid aﬁtetseusﬁateanhétaoaryldammelns Isybsm;ieetis,t exhierein said
sl e o i e B R, B0 tony o

substtult talidosty, Okl fbﬁbsﬂnﬁefdeilk}e,ddmlkﬁhnn’iomm lydioxyallefli cugspnfly OH,

i o R i, R MR AP

[0130] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, 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.

[0131] A subgenus of preferred embodiments comprises any one or more of the

following compounds, as shown as Subgenus D2a:
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Li R Genus D4 [01261 wherein L and M are independently
sel ected fromthe group consisting of H, alkyl,

al l coxy, aryl, substituted aryl, hydroxy, hal ogen,

a0 1004/02a889ky| ar ni no, nitro, cyano, CF3, OCF3pCKBybiBios09s2
CONHR and NHCORI; [01271 wherein R is selected from

the group consisting of H C-C5 al kyl, benzyl,

p-fl uorobgnzyl and di-al kylam no allcyl, wherein said

Cl- CR, | is selected fromthe group consisting of
a straight L ed @ lig al kyl; 101281
wherein R1Hand |R2 anle i ;‘a@ yNsel eBbed fromthe
group consi sti al k gubsti tuted all cyl,

C3- C9 cycl oal kyl', “substji tuted C3-C9 cykl oal kyl,

pol ycyclic aliphatic @ oups, substitued pghpeemzDog;

al i phatic groups, phenyl, substituted phenyl,

napht[flad2] — switesain Rus ssleciadfermiia gwlrpeqoe?lmﬁ HafdCs alkyl, benzyl,

 HOSHb 2 i h Qaid @ QAEtd 64 th
SHS 5 FEETAR iy S s gt o
whestgof 8 atraight Phaine bgpshedwricsclicsB@bendent |y sel ect ed

from Jlr){‘s%ﬂ 0! QWhrifRS hete, R i@:fegﬁigkﬁt@&a@cte@ﬁ&g &2 A consisting of

sul f ereln’sai strtuted polycyclic

H] il aubstitgedolind, Cxdltsydloalloyt, eebsptited ds-Co cualpntiel, tpakyeyglic aliphatic

napht : j. . .he ar 0 i te&' 1 hih
SOR, NehuftRe BORLS MiBRE hEHA% plmy O BBHAEd, phonyl, naphihy
fubstituted eaghtinl; heemani sid swstirfted-hetérodrggwherein said heteroaryl and said

Bk 385R SAGR ) PRyg Rd BB s cpmty
bejetted el iy froue ambistimglof niGbgen, (@@, anCathr; COOR COR

CN, OCF3, N02...N . ;
[ 0138\@%\%& elVherpn spid s‘s@?%&ﬁd@& &lr%a“?sﬂléa%‘gs’ subilited phenyl,

eunastusili mphtify] khd alibsyitutedshapsodrylutendain dl-X yshbsti@@nigowherein said

LGRS S RO benBlipphis, o
guinp; isthstiaded afdoky blkylh eubstibriedy lalkyhd d@%@ﬂmm%kéé hydroxyalkyl,

het er I ' L d~Ret I d ng$i ’ R’ and
LERETROMLgRIREIG ok Ich TR, oBBaEal rw' NetcoR
WIONR'RY; andai d heteroatom i s i ndependently sel ected

from ro i.Sti L i bstituted
LTS5 eI R 95 Rop SRS, AL s
abyphr Cs€s amipaime wbstiged GfCst Recloaliol,| poliyenglie alipkatisels phenyl,

So R A S HRfo FER2A sttt b

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.
[0136] Another subgenus of preferred embodiments comprises any one or more

of the following compounds, as shown as Subgenus Dila:

O
R1—_( / N
N \ H
G SaWar
L T
R
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R Subgenus D2a; [0132] wherein Ris selected fromthe
group consisting of H d-C5 al kyl, benzyl,
p-fluorobenzyl and di-allcylanmno alkyl, wherein said
Cl-C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic alkyl; [01331

wobREBid7Rl and R2 are independently sel ect %T{(JS?J&/BJB%Z
group consisting of H, alkyl, substituted al
C3-C9 cycl oal kyl, substituted C3-C9 cycloalkyl,

pol geyn! i Cwaér'blﬂlmisisélect@i feinpthe gloup sbuststinglofis) §re@:cdliyd, benzyl,

aIi hatjc gro h subst henyl
oA S Ry S s 5id PR et fom e v
coﬁ'sié dftalstr@ighteRAi0 HRRcHEd or WeEE Sliyl; sai d heteroaryl and

substituted heteroaryl tain eroatons
whelg38] saw&erﬁ@t%raa%@#ﬁl@eneﬁ%@ﬁ Fﬁ%h {Be EEog £epsting of

faﬂ(?lf Etﬁutga 91!&91 &ﬁ@%}%{daﬂ&l Qibstibited @gepcycnmg@pomdhc aliphatic
ur,

erein said substltute
EXOpS, pw&smteedg rp@lysxcth alipbetio PrQuas, pAH §<¥ i r%i’swé»d naphthyl,
suﬁ% Bl RMp B Onctdibal atrlﬂtsﬁlgsuﬁ 12 Ql@t@ﬁ)'él‘?&l vﬂﬁﬂﬁﬁhaﬂd het&roaryl and said

stituents, wherein said substjtuent is selected
Subshtumdthféar@qrﬂmn@mq §i3shetereptasss, phengigy Wik heeroatom is mdepcndently

of HfdHD &Id' suthed al koxy,
Sdgﬁéyﬁﬁﬁsu St tuted aIk I dpé am noal kyl ,
hyd [Qiﬁg]al ktherelmmdg@mtute@plquﬁg owbs’g@qd phenyl

n
ol i O P St A, e
substinghts isi segecwﬂ from dhe group sonsisting of &8 hadnaers, ‘polybalggens, alkoxy

=y :Os?ilastt’ "ﬁ#’@‘?{ ameg‘tst 't utg%}q, %hmgﬁk%qh%m&ymyl

carbohg] OHuoemsn@(a@Hngaoom QR o@NyCFaﬁlﬂ:FsUE@z,u RecNHCOR and
Céﬁgg{oaryl wherein said heteroaryl and said
1% ed het eroaryl contain 1-3 heteroatons,

wher@s4f] s aviirdireRiscalected fromitiecgspemepasisting ofdfcalleyb substituted

”0;23&- efﬁ:i%@g%l Anglg)t%hﬁtédn@bef c[%lB e ol}Q:§Mﬂ:e Q.hplﬁﬂ& phenyl,

er supbgenus O p efefred
subﬂ‘hmteld phetyl, mphtbyl, sebstituted I@p@hxj; heterparyl gnd syhstituted heteroaryl,

rem sal&%teggaﬁﬁ%ﬁiﬁl’d sﬂlﬁ%ﬁu u&ﬁﬁa@? 3Eﬂc@eroaQoms, wherein

s Dla;
satDRetéroR 4B 95 méﬂdsmowe@@@g@m the group conslstmg of nitrogen, oxygen

and sulfur.

f0141] Another subgenus of preferred embodiments comprises any one or more

of the following compounds, as shown as Subgenus D4a:
O

R1"—< /N N ’
. N R
- 0
R

[0142] wherein R is selected from the group consisting of H, C1-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

Subgenus D4a;

[0143]) wherein R, and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C5-C, cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
24



[0137] wherein Ris selected fromthe group consisting
of H d-C5 al kyl, benzyl, p-fluorobenzyl and

di -al kyl am no al kyl, wherein said d-C5 alkyl is

b zov/edsdrr om t he group consi sting of a stragcg0s2003/030962
chain, branched or cyclic alkyl; [0138] wherein R and
R2 are independently sel ected fronrthe

grones, swhstigned f polygychy lefiphatie ugyaenst lprl@al,ars\a%r?tﬂgésp@yl naphthy},
- &?G%rgfgt | é@hth £ YBR ol Engjsu%hggﬁ ﬁ%ﬁ%&ﬁ' ¥drein ROHHEMFatyE and said

f oups, stitued p ycyclrc al i phatic
g;’oetutp‘sd hpﬂa@nlyl corsa,rmm heierogioph ew}erem ﬁ@é thetggoatom is independently

t t t ut ed
FARR ot AP Ol ling o BB N en B IHRS L1 ©
s ubst [OﬂM]ed thxancad)stbsumtﬁtdepoiyclel@ aheln@mmwmsubstlmted phenyl,
naab het rsr?o%ﬁ edI I?ete%ry pggh%ptll y Suﬁtﬁhl%ﬁ{seq'herem said

oS s t Fogen, oxygen an
SllHSfll]lEl).t ik C%&l&ﬁ@d filorr the rgrmpr cbnsistimt mﬁ B bdogm)ls ymlyhailqgcns alkoxy

hat I ?gr?r OE%B%X : Lig_\?lt ! tﬁ@ﬁ; gﬁ;ﬂ/l d1a Qﬂoif.ﬁkgf, eﬁydroxyalkyl,

amrbs:iyl QI NOGH,, WOOR COGR! OORS Lﬂ]’StGPE,L@ﬁF;;, NE,sHR&t NHCOR' and

f he group consisting of H hal ogens,
ﬁ%ﬁ@% ‘dd€ns, al koxy group, substituted al koxy,

al kyl [msrbst whettia R’ ad seidcted divd tiy v namsiskiyg of H, alkyl, substituted

@i%y[ Céé& (%glg & glca)sﬁﬁl ?Q %@oaﬁ%&%ﬁ ah%gaf?l&s phenyl,

[s@ﬂsﬁﬂﬂted\/\ﬂﬁﬁﬂl ﬁaﬁth}dl,ssuﬁaihﬁéd agbhitiy rhetehﬁrjgremd pubstituted heteroaryl,

consi sti.n tuted

hern Y RercemL it A opaimied beoRah PR 113 PR, Wherein

ghidHeakdatoin isPin@dhdentls véledtddt fidie hepiromy bonsistiph bhyitrogen, oxygen

substituted naphthyl, heteroaryl and substituted

Wé@@ﬂ@&ryl, wherein said heteroaryl and said

subst ijgbpd RabeEOMbYInuE of frefeiied sutbollizeptsAMPSSs any one or more
re said heteroatomi s_inde dently sel ected

\A"}'} éPW@”‘B% 695‘&?"88?6155?555&‘?% a3 bﬁ?‘l“?% oxygen and

sul fur. [Hl41] Anot her subgenus of preferred

enbodifte conpr s afy oneee=\noré& of the

follomnng c Tids, fas showy subgenus,Dda: O RI-4

N N H-( N Y[R |~| @ ’&%l [ 0142]

wher ei n R 'S sele% Nonrth- ‘*oup céhsi sting of H,

Cl- G5 al kyl, benzyl quorobenzyI and di -al kyl ai no

al kyl , wher ei n said O aIkyI i s~ sel ect edSfhegRHstHa

gr OUDC[Oft?ES' $ ef%@n ﬂfrs RleStbd bl h‘.ﬁe ﬁ&%‘c@n&@iﬁlé‘eﬁﬁe@ -Of alkyl, benzyl,

cycl i wher el n are

i ;ngrebrie @ncydlsaéksé@pw aﬂwlowhetrﬂe st buf's @lkrsis seleatgyl fHm the group
consisting of a siraight chain, branched or cyclic alkyl;

[0148]  wherein R, and R, are independently selected from the group consisting of

H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic

groups, substitued polycyclic aliphatic groupé, 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;
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H, al kyl, substituted al kyl, C3-C9 cycl oal kyl,

substituted C3-C9 cycloal kyl, polycyclic aliphatic 24

WO 2004/ 024897 PCT/ US2003/ 030962 groups, substitued

pol ycyclic aliphatic groups, phenyl, substituted

phenyl, naphthyl, substituted naphthyl. sheteroaryl
wéashspruest i tuted heteroaryl, wherein said hglghRadNhaose:

and said substituted heteroaryl contain 1-3

het er oat ons, wherein said heteroatomis independently

sel de149Yl f rvdhereithspidysubstputed pelysydlin glipifatie groupsy enhstiongdgeienyl,

[ £ Wl o[ O%4 ' i,d St iat y lic .
subfituBd ot (A sobstiEh ez A echlP 113" s Y Gk said
substipienhyd sedevtedsfindrs tthe gtomg doptigingaof\il, kabogens, rpolyh3logens, alkoxy

subst L tuents erein i u it i ect ed
it AR T R, Sty AR | ARk R HhBomyaty,
cafiohyl O QEH:, CADED CPORYrCORY, CY,FE,i QR N0 NRRY, NHCOR” and
ﬁgﬁﬁkm substituted al kyl, dial kyl am noal kyl ,
c xﬁnq‘fkyl , carbonyl, OH OCH3, COOH, COOR COR ,
CN, [@Ei)\]m OGHhzreir\R 2is st:tlEH froxhldl'tﬁmf ou;ﬁé‘tﬁlsism‘iﬂ R alkydslbstituted
01451 erein R is s cte omthe grqup .., ..
el ot AT, SR Cobe(EGALH: DRIy alptigos, phenyl
subMtithied pkdiyl, Y1 babstaitdd3napthgly Gbio@hdo) had Besieal heferoaryl,
al i phatics, p engl,_ substi tuted phen§%b n%?hth |, )
whreia spid etsgandd SRE [9id subREPdedobatsrparglepntat, LY effreioms, wherein
salPh&LBAbN is in QAT seRlodd FRbL IR RS stidi ¢f nitrogen, oxygen
substituted heteroaryl contain 1-3 heteroatons,
angtpewi. n sai d heteroatomis independently sel ected

fronpidy§ 9 Qtlher Atesilsl SFPreddrreliehihBdifRats QXEIERs aiyshe or more

sul fur. [0146] Another subgenus of preferred

ofght fdliowingtcempeyngs.ias shovafs Sebgenus Albre  of the
foll owi ng conpounds, as shown as Subgenus Bla: H R -N
N p Rg—INN , N H 0 B 1 a; [0147] wherein

Ris sele e\gr oup igting of H d-C5
al kyl, b uor gNeny . | am no
al kyl , ' j N C5 al\ is sellected fromthe

group consisti ngj of al straight chainQ branched or
cyclic alkyl; [0148] Whkerein R and R2 ar Subgenus Ala;

IR et K R bRl BB 15 s, e,
pdlubberdzyl d dEslk@amingallkyd vhgiein il Ge@cdliyd isadeleptad ffiom the group
HRHBer SR AR B P © S

naphfoiy3], hehaein® whd Rnae mdépehdently seibcted fremdbe grbup consisting of
H‘,Ma]lﬁgrzl?gur‘t])shst%ieg a]ﬁﬁ,t & [896‘ & {oa]f(l{ll,d sugs%.uﬂed C5-Cy cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0154]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
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substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected
fromthe group consisting of nitrogen, oxygen and

gl J004702482% WO 20041024897 PCT/ US2003/ 030962 PqIUS2@13/030962
wherein said substituted polycyclic aliphatic groups,

substitute henyl , substi tut ed napht
cetbentl O @@rﬁe@@%&cgp& iR N1 08 OOR YGauBRiR, NHCOR' and
gi-Nyai d  substituent is selected fromthe group

consi sting of H, hal ogens, polyhal ogens, . al koxy )
gr oufiO156Lbs twhereineRy s selestsd from g 5f°‘§3lﬂ9§%1§t1“&t°§gl allqyl, ubstituted

%'@ﬁ W?%Xl SUEEI*Q&’/@ X(E'zat(%Fgeloa ! I%QI;}{%M %phﬁﬂﬁ ,phenyl,
sahsfitut GO, ; naghtiyl] @msm]xteméplém h@terp&ryls@de%wautﬁﬁ @ﬁ‘iemaryl
\t&h rs%%ipqe%‘?@%a %bslf#uteﬁ(}{@l/éroa&?l%ﬁ&int 3 %gtercﬁ{dfﬂé' wherein

stltue cycl oal kyl ,
fail haterodtpim lalm@p@ﬂqmtlg seloptechfiiom the gipypiocppsistigs 9f &#gAsen, oxygen

Bgﬁph{f‘]“%/ substituted naphthyl, heteroaryl and
uted heteroaryl, V\herel n sai d heteroaryl and

sai d (914t i tmwmhemmiamwmdmqu Heredn, ithe hydengen agms on the
d het t
]Pﬁlﬁﬁﬁ%?ﬂé h%valoq?ﬁn grgﬁtg? g rg%ﬁ d:%o%?so %ﬂ&@ 'bg \fﬁféﬂ@é‘s o%%eteroatoms

fogen, bxygen
& lddidated| B isubiunAd diahtesesialogens as ﬁil‘ed by hf'@ogeg@toms

enbod] rre ts s .any o

follo o%p‘g?f[\?ﬁ%r ga@oﬁﬁugase §u%‘g%°rl11 U%SJ fed Wth RN ek
lm%na%rm@ d‘dll\p?oh@craﬁ\fn K. eQ:anEbr)SmhgammalAﬁ aso 41@:]55@4}_ In one aspect,
wherein Ris s ecte fro nsi st

e J@ogpgwnsesg-ﬁﬁﬂ) o g glﬁ aBJma? fg%-shﬁgesglg:\g lilnount or
dﬂul:-aéul Iﬁ-gﬁifaﬁh&ﬂa:ﬂdadﬁy bt a wremm mncshfochlﬂé?(ﬁ&oajpkgd_lg Etsleast one aza-
sel ecte rom t egro in a, st r.ai ght
benzimpidazglesompapd dromdhe Ee'ﬁfqiw& "8‘ “W% F@ﬁ R and

R2 ar R)lsﬂdephﬂd@ﬂﬁdhr)be%ﬂﬂat\eﬂatfonmﬁ mheaegmm treatment, the small

conS|st| H, o al k supst tu
&plgeply %‘;; uppgq%gq i:qnmoégf %9 ldefikyl ff@x 9&]’1 at least one
ahdhﬁdi}ﬁl hgent, Ghidtsactisdlinseduting d smeysstomteé Imtp halallqglc reaction.

‘{) ?Ip‘gf{)dgaenxréb%ﬁf&m I]%Cgl{ églgg? % rr]ryagh g%g%ltm altjttleeagt one additional

%ﬁ@hﬁgb&ibnt tpHeed ﬁhaﬂﬁmaduth:el mmpamytbn aAlersatively, the small molecule
stltute het er oa coptain, - 0
l?lgr rfn@’agﬁ é‘g‘ﬁi“’ﬁ%"gnﬁ‘t ©i°Ade epend %Tew%% XS different treatment

regimens with the at least one additional active agent.

[0159) The at least one additional active ingredient may be a short-acting f32-
adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-
acting P,-adrenergic agonist selected from the group consisting of salmeterol and formoterol;
an antihistamine selected from the group consisting of loratadine, azelastine and ketotifen; a
phosphodiesterase inhibitor, an anticholinergic agent, a corticosteroid, an inflammatory
~ mediator release inhibitor or a leukotriene receptor antagonist.

[0160] In another embodiment, the aza-benzimidazole compound may be
administered in conjunction with at least one additional active agent. These active agents
include antifingals, antivirals, antibiotics, anti-inflammatories, and anticancer agents.

Anticancer agents include, but are not limited to, alkylating agents (lomustine, carmustine,
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sel ected fromthe group consisting of nitrogen, oxygen
and sul fur; [0154] wherein said substituted polycyclic
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
substituents,; whereln said substituent”is selected
group consi sting of H, hal ogens,’

Wé&@%g ogens, al koxy group, substituted aIPIgT/UfZOOWm%Z

al kyl, substituted al kyl, diallcylamnoallcyl,

stréi%%&iﬁy %Bdﬂloreth%ﬁné/\o %&2 A89di1 P&EbééﬁZ QQM&O Q:ﬁ}%rambucﬂ

car bonyl ,
cyqigphosnipsde, 1Wdﬁnﬂspl%§ml§“ﬂ?@la% amprms] “'W?a? éa??rwzme

procSbRhE HeRSnéth ”inElHﬁmQr &%ﬂlﬂ&@&h&hﬁ]ﬂﬁ Bhisulfan, 3pipéBtbman, and
substi tuted cycl oal kyl, substituted

mitone)y aep@p@mhtewzneﬁmewsx drimstrayate) peptostatin, pyiambipe, ara-CMP,
Aud4Rsikd ?ﬁb%ﬁa&h M.tox%nﬂ@a[,’ hidburagl! bﬁ&il.ﬁ-lufn%d cﬂﬁ)mtaMadenosme

etero nd ‘su uted heteroaryl, “wherein said
getheitabmsar ylmoandms,au dnds U9 gndreaptaptitin®dt e DB y | cuilenst albleomygin);

topI31 ?) P&ﬁmnﬁ“ﬁﬁéo%c@n uﬁgfega[pﬁh%lﬁﬁgtfn&g&hn)ﬁ télﬂ;lgﬁﬂgrg&eﬂ bions

group consi st ogen, ‘9/
(dmnokuhminﬁ uipxorpbmﬁﬁ }daﬁxbrcue asitoxahieoriec tdniposide,candr eioposide); DNA

isc her ei 0y tin
&t 8%1“8%"‘83% e o 1’t egnﬁpor 2? arl );o%‘l.ﬂlraspugg’e‘s@cm ©
nam@paaamvm@mman heteroatons are indicated, it

NS08 ok SR, S BNA0: e

preferiéll émsvdiraaROart: atieihistirédhineconjasstiongiith ameddranoralbother therapies.
cel oIerralon ' ncer). in a mal i

Trgge b Bhiguin st el e o Ry Biee bty and

sufeBP ’ﬂfes@&ﬂfﬂbﬂiaﬁb@ thegict May be adminiveredaimilphecniypr samentiplly.
anmount or _anti-cell g al 1{ datafoon a nt . f. & ration of aza-

Fo PRl JRH R FBY BT AFTBR LSNP Ei G AT° PERST one

beﬁiiﬂndabelez tdthystandd, eorc amiy ober dadiministetel eatalsoy etidé shefars eor after

snal | §culefa Ilesnbém 8] In accordance with a

ad{?é‘?‘fmé‘i“l BR &P P eat nent, the small
nol go162¢ | g@Edssmﬁ alsms 0.0 mgaopbann diOChmg plrekgstahdiy meﬂltepﬂday of
i n un L h at | east
ﬁﬂ?%ﬁm{’lﬁc“ietflgg%“% tﬁryr':@%%unﬁés %feperabl {% g‘rgjhngsgsom glt%% gghose?wdaﬂy
anI qbian gi cCA rnﬁhﬂmﬂlfmeauﬂlgm dnmse nmmhhmmsoplatehm&rmbd:ss IgE or
mol e

hi bi.t or
ST AR P50 S g
adeiReshd it®Nhe Alabial i tsheﬂap!cutlt heenomnta lof anplhaanademlcal formulation

i nhj bitor rm be co-a tered at t sane tine or
comprising atgast ed‘PF‘P%‘F‘Q ﬁ‘gecfelﬂ “r]i’fage'i‘eé ns with the at

| easppieq)e atkl inefvas ;ﬂ@ixdlede hagn tfor Er@a]ﬁ@] di¥¢meesatnd qaodesses
one ditional act in ed| nt. may..be.a short-actin
eggw R ua@aﬁ?@d gingl pell priferation ?“8365 cafiCer, Yolve
acﬁﬂﬁﬁteﬁh Ra efardngil b%@bd»smnaﬁdhﬂda%mmidame ba@unds disclosed
e Srig b el SANkhog Sl echedly MR NS SHeOuRing or

treating tumor formation and progressmn In the preferred embodlments, the compounds

and methods disclosed are especially useful in treating estrogen receptor positive and
estrogen receptor negative type breast cancers.

[0165] Other variations within the scope of the present invention .may be more
fully understood with reference to the following detailed description.
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an anti hi stam ne sel ected fromthe group consisting of

| or at adi ne, azel astine and ketotifen; a

phosphodi esterase inhibitor, an antichaolinergic agent,
advecwoyieyst eroi d, an inflamatory nedi at or reles2s63/030962
i nhibitor or a |eukotriene receptor antagonist. [0160]

I n anot her embodi nent, the aza- ben2| m dazol e conpound
may be ' SCx ' Rreferpd 4

AMbodims D.tl east one

addi t[bﬂﬁg \f&'ex?&ie abod é%.réf"&l}ddéﬁ 15 SR Soldelfe!ittiitors of
I mgal s,

antif t|V|ra anti brotics
Fgit whichndre amﬁaum meezcammnuofaﬂergy:Mrasthrge ot gny diseases where IgE is

Lyde, b t
thApPAT nEgERbRont | il BRBHR] acdb, Sl metsbotom,
200D HOTaRCTHS00BOIAIEE of 3¢ ePheoprntisiutay compounds disclosed

BB AREL R s RS AR Y B o s

Thes fingiiolnids disdlobeipinathe prefintd amhndnn&nm ot ala ushfnian Wtseztreatment of

SRS PO PR ot s o gt BOPRE) ot not timited 1o
alorgeRtsabaldi dtes proliéribier diseases such ras nsmldesxﬁiﬂemmatory disorders and

pentostatin, cytarabine, .ara-C\P

ﬂﬁ%@aﬁﬂs&g@?a% PBseaReE i g "m'r’g S0PegH frgimens can be
efohidrQUiIBOMKYRAE BIEE i the artg@ ReTererb tonie et Wive gudainivive assayscescribed
6-_mer capt qpuri ne); cutters

bl
DORE: SBIARRsR. 1otk SIS, BE AHTAL AULER o fgected to azs-

GaiRhAZIRC oMpoukdAIRAt SEHTEIE @ARckinkd afidiedldtYtes, including but not limited
Sdaunor ubi ci n, doxorubicin, idarubicin, mtoxaatrone,

oHi$ dhiddeosingphilsend bsphaies: DNA  bi nder s

(dactinomycin, and mthranycin); and spindle poisons
(vinbl astine, vincristine, navelbine, paclitaxel, and
[0161] In another enbodi nent, the

aza- bﬁll67]”i dagie psteo e rds ivhivb Btigep peinéfgrand measures secondary
enmbodi nents are adnj nj stered jn i i

SRUbLOAY ESRANERS i1 YifRr 2 Resic Pf%%als%as?ﬂn unfﬂé' ?P&H%es%fbad?nge of

PaRmeets ithdhilitgs dntigen Mot for pridiing marmnmtphe mnwmgqmﬁng, number of
therapy and _sur

. These co at| on t
5B AR ot i QR cRRBIER (op PR RRYTOAD 55 (e e T
egsgmla e,; vm?dfeaﬂ lb@ﬁndTBe)‘ubeFEBJ MBatoh ﬂ:talti‘bvﬂ]:ipahﬁlrrgmmat lgEtI’monse in
aamni strati on enzi e CO
o S5 FPETABFS Vhee ‘g&%ﬁ@f‘*&wan@)oﬁ 081, sphcity of
ARNEDISAL 4s8dyi for Ign‘ (Ma&eelloginail Katta Zel:garchivpaologs 135471889 (1991);

A dose of about nmy to about 100 ng per kg body
RGOgIRTatesldierein iy 1 Sgre“feﬂe smal | nol ecul e I gE inhibitory

conpoygdsy S [heb&idProtocdlvilizedsioe uﬁmlpnomtdwasu aapted!fos @snore high

R S B AL BIABY nich VB IBOa P Fo MIA LGB AP L pdsorbed
Rt & G Aich GRA SdrBcddBRRL 5 d9s abitend vfd SEREH WY mogemzed in a

conprises the step of —adm ni sterln to_the mamal

tﬂ#@%ea@eé% washad tiriee, gnd maipiinehi BYIR SnPp e Aol FBS, 100
AR desiictth, Aloo! sQ%onSlﬁﬂip%n@ OW%QIIEQCJPE&MM Spleen cell

upr genera A- he net hods provi ded herein
f auitures were Pﬂ@?hdheéé%ré egllign cellymbdsmléwell in quadruplicate, 96-well plates) in

the presence or absence of DNP-KLH (10 ng/ml). Test compounds (2 ng/ml and 50 ng/ml)
were added to the spleen cell cultures containing antigen and incubated at 37°C for 8 days in
an atmosphere of 10% CQO,.
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nmedi at ed by undesired, uncontrolled or abnornmal cell
proliferation, such as cancer, involve admnistering

to a mamal a conposition of the aza-benzi m dazol e
conmpounds di sclosed herein to inhibit cell

proliferation. , The nmethod is particularly useful for

wdGYEdey"g of treating tumor formation ange,.c0snse6
progression. In the preferred enbodi nents, the

conmpounds and met hods discl osed are especi ally useful

i N bfeopt | @ﬂtﬁ&tsiwm‘tﬁ&ewlecﬁ@aﬁéﬂ 8/éayannd Igs tveregadasured

receptor %gtlve t.ype breast E&l}‘ger %ﬁle‘?h gﬁ‘f [3 d
by a/atpdlﬁﬁhelhg sprcHiciRbResdpdive EL sy Y ¥RFsety an
Kat?ﬁ.ﬁp% PG Sissaly Lu'ds)h'léﬂi'ﬁ’&rt%tiﬂéi’ﬁatwmgh thﬁilg}!ipﬁt]C@HSA ipltes were

oW ng detail ed descr.i pt| on. 004/ Oﬁgg,g?
prejRe) WSpetey with S8 -KBH: ofj PRk Més%‘fe ith bovine

serith gfbgr?){ng@F ggba?%lqﬁd?tof %@ﬁ]ﬂuggﬁpeﬁ{a@ﬁﬁww&m@qu}dl ﬂ‘pﬁbéphate

are smal | nol ecul |nh|b|tors of

bufﬁdmdcﬂalim%r@BSbE’ith BSiAn sqchten R dauieea 0 h2fdsddy ﬂa&%‘ﬂé# plates,
?,@qg d@E ted'#fdRowin

m‘f‘ﬁﬁqbﬂmq or% %y aftec edhe s%t egﬁlevgf%%?ﬁmﬁ% 5

suct&kieameubatioxts alithl m@mylatedggatadtanmmlglidb&ﬁbéﬁb é&PaMPf@Yldm and

phar macol dnetics of |IgE. The particul ar conpounds

€l osed herein were identified by their ability to
SUPILERS |gﬁlgeﬁ¥pﬂc£ﬁcl mgCE)lotWas emeasingd similadly; eceps that culture

supg?pg ¥ Efué gdbf Snlnylgtéf g% L Qltlt]ilﬂ&sp &%ﬁle gﬁ@ﬂMGl) was

reat ne
'suuéﬁﬁ@a&%-@ﬁm i IQGMWW hénsared i EFAS A plsitds that were coated with DNP-

roliferatign,.. i.ncl n but = no )
KI%J%IP‘@'@& &30 difngo %Pﬁ m%rsg?eir?"ér atafl{ile | sgréé‘g%l biotinylated-goat
antSAGYRE [p62a (N GAMGE).0 Qyartit:sion d&aeh laotybe msrdct@mmrlw companson

di seases. Devel op an
to ¢ staBdapLREver SHieB r?gegé?ﬁ“gg’h m)nl tor e ?108% géuéf(ﬂ RE[F) and
thdréwhd16ss &ah 01091 % efoss-reactivity evith ey other I 1sqiym=nm the ELIS A for IgE.

assays described below In addition, several

enbodi nents of the current invention are directed to
I,,mAs@nzi m dazol e conpounds that inhibit cytokines-

eukocyt es I n it not lim

L 5017 ks r‘r‘fﬁ? }“‘sdngﬂgl It?/ﬁ‘ﬁﬁ%'é’yf%él I %/ i@m%’ "Were further

tac[t&(ljﬁ)?]the]ihh&vﬁy St €6 # SgB\idsponkes i w. aMJpeg exseiping pwiglose
measur es secon an re
R SSSer L c  0ISe B
witieRtiger0f dayg F&E@Q r@&ﬁmfs&ht;vﬁ:oﬁdlb Rgt compbunge ﬂmﬂahaielﬁ puior to and after
rimng and time span.fol | ow

TR TR N A -
ofealn’? %&ﬁﬁc&%%ﬁ@ﬁﬁm 1kGEa ﬁaﬁﬁin@tefb&bmbgeck) t response in

vitro, fetal bovjn m r

opt (921 g& ﬁi@fc%w“ Y’?{L "f‘%aﬁ tzé-’\rqnc e(I:ls ?%O{HS after

inRfatioRsE ﬂﬁD{hﬂy ‘ﬁgmww PRE headhier) tHe pacd \fvd:re iBmeskddd p. witid2 pg of
specificity o

t he ELI SA assay f I\/arcel l et
K&Hcin Kang aluge TWH taseyemepmrsrays/d %sfo QW&%!A tkdd 6 days
1atdd 60 R 3l dRde BERRENARY vasd ETRNGRY, ip. injections and .oral gavages were

 administered as suspensions (150 pVinjection) in saline with 10% ethanol and 0.25%

methylcellnlose. Bach treatment group was composed of 5-6 mice. On the second day of
drug administration, 2 pg of DNP-KILH was administered 1.p. in 4 mg alum, immediately
following the morning injection of drug. Mice were bled 7-21 days following DNP-KLH
challenge.
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[0168] The actual protocol utilized for this project
was adapted for a nore high throughput anal yses.

BALB/ cByj mice were imunized i.p. with 10 pg DNP-KLH
ssmodmeBs7ont o 4 ng al um and sacrificed aft escikbs208%030962
Spl eens were excised and honpgeni zed in a tissue
grinder, washed tw ce, and naintai ned i n DVEM

sup pI [8K3ht eAnticemspeaifi A8, IeGdoandlgd2a pastibedies) te mewpured by
%L?e Al Z[Jenﬁlfo t4 @)ieg \%rg' %dqp p m&&@ﬂhﬁeﬁﬁ @»tﬂﬁl'natants were

en ce ures were established (2-3 m I [%ion
d;téttddsﬂ folld mosalzwntﬂdmnmfugnd q&ﬁadrzﬁmﬁbpéa@@cen%tl%équ each bleed were

SRR oy A5 LRGBS R RROTR B P bl o

Bi@tdgE (b100te 1800)e ami-ONP [g@al (1:10ED 1896}, amh MR IE@eq:1600 to
?82}{ cubated at 37 C for 8 days in an atnosphere of

29 WD 2004/ 024897 PCTI US2003/ 030962 [0169]
Culture supernatants were collected after 8 days and
lg's were neasured by a nodification of the specific
i sotype-sel ective ELI SA assay descri bed by Marcelletti
and Katz (supra). The assay was nodified to '

facilitate hi thr t. ELISA plates were
éﬁ@&@@@ﬁ%‘g@gg'ﬁmg‘!ﬁ%ﬁ KLH or DNP- OVA over ni ght .
Alf ter [0@74]0 ki m \ﬂ»ltdlwlxlig)\sbm ofs ebmmlmhh umbmhflteasm)der asubheadings
al i quot ut 1:

BhprsELp AR eétassét‘%%eﬂ? ‘Wff?qs %g‘bf'&ﬁ Tgrhe potent
m&@rsadfctgﬁ WeBsth wxwo afdl advﬁwmbtws Ellﬂe&%qnitﬁilﬂds alsoadthibit anti-
i ncubat ed overg?ég in a humdified box at 4C hypqerp lif
PEVETaIvResEecty a0 | Satish MBY [PSWISRY 2 AFER 4! roliferation
uﬁgm@gt;ﬂgmgmgvbgneerbl oti nyl at ed- goat antinouse |gE

AP- st rept avidin and _substrate.

Ant i g&ﬁg]p gpiliey of gmaliguolprulesigE aphrifary Ffﬁrq[egnede&@égﬁtfbmwmg

tsﬁtﬂﬁgeﬁbkhl Eﬂcgldm‘gwmﬁﬁnAS(GbﬁﬁﬁAthﬂ),t swbri’gbﬁ) u§ ® (Gane B1-B4),
Iotin t ed- nt | pouse | was

%BB‘?%? a%e(g‘w KBRS %fg‘%@é‘%ﬁ ‘d in ELISA

pl ates that were coated vvlth DNP- KLH follow ng a 1:20

dilution of cult ure supernatants and incubation with

bi oti nyl at ed- gl?@ a (bFGAMZ2a) .
Q,Iantltatl% [ defrér mi ned by
conparison* "t 6 & stiandat d / The | evel of

detectability ofzall s aBout 200- 400 pg/ m
and there was |ess than 0.009% cross-reactivity with
any other lg isotype in the ELISA for | gEP2FA A vo
Assay 101711 Conpounds found to beCactive in the ex
Vi vo assa (lAbove) ) Quer e ted for their
acti vi tyRem Nyppréssi aivo. Mce
recei vi ng Iovv- tH i muni zat i on
Wth a carri ed I gE response to
chal l enge wth &nti gen [/ days gpater. Adm nistration
of the test conpounds i Mredi ately prior t Buprugemt Ber
antigen sensitization, neasured ttbe ability of that
drug to sup ess the | gE respons The | evel s

Lyt I>—Q g

Supragenus C; and
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of antigen specific IgE, 1gGl and Ig&a in serum were

conpared. [0172] Fenale BALB/cByj mce were irradiated

with 250 rads 7 hours after initiation of the daily

Ilght cycle. Two hours later, the mce were inmmunized
.p. with 2 jig of KLH|n4rTgaIum Two to seven

w@g@@@gggﬂ ve days of drug injections were ipickhatdsofsz
days later on either a once or twice daily basis.

Typically, i.p. injections and oral gavages were

adm ni ster€d as suspensions (150 pl/injection) in
saline_wt 10%Qt hanN and met hyl cel | ul ose.
Each tRéat ntT gro S C % mce. On the
second day WN—drug ad 2 pg of DNP-KLH
was adm ni st er)%;é NN 4 um O nmedi atel y
follow ng the ImJFnl ng || nj ectllén of drug. Mce were

bl ed 7-21 days fol | owifhg DNP-KLH chal | eSugegens® DNO

2004/ 024897 PCT/ 003/ 030962, 73 ci fjc

| gEl0176lG1 é(‘ﬂ’&fe}f'gézi g %2 d%%ﬁ“ée'}‘ﬂﬁafgt‘i?‘g‘g %8910 ﬁL‘eréc and
whgdil Serigir, &l aRdsiswgre centrifuged at 14, 000 rpm for

10 m n, the supernatants were diluted 5-fol g.ﬁ%ﬁl

sal {HAT) anavherst A 6 igleaiod g2 thealiorh SoRFSERR & ft al9es s and
curpch bl eed were deternined by ELISA of four

diTutions (in triplicate) and corrpared to a standard
cur V@&78hnt jwhersigm is g mumberifipm o5 19 f4150) | anti - DNP | g&Ra

(1: 0 LR 1 A0 aRtihacbNRch@Feldcted RV tHeGroup consisting
1:1 800 Acti1ve Conmpounds of Preferred Enbodi nents

of[maw, #koxy, girylombsguted rands hystrowss glogem simine fflamiey vitro,
I@mr - D and Genus Al - A5,
cy%ﬁ}) SE’ %g C%g 0 h aﬂ?\/ere ng\und to be Eotent
i nhi{@i80br s w.ifereugEls snle@ted fiom)the,group consisting of Hy61-kpaflkylgbenzyl,
h rhin loe )/ @LiadtddBom the gro
vfl?rtcébgeF%Q gﬁﬁﬁdﬂﬁ@ﬂﬁﬁ bvﬁé& nhlc, - a@cjyi 84 the group

as suc may used as agents to treat

wnngpféﬁtrf#@* dtalnobran“é%?frcd@’fc@kyi’ncl udi ng cancer .
[0176is &fam »llﬁc?e'in ﬁ{ and TG late iARb &S sbiBed ﬁ’(ﬁh EHet u§ cBhsisting of

defl ne | om n supr.agenera,
HSuip, @g@qﬁgged@]l(yg@n-&‘g c)qloaigy}, suh\ggfg é‘@qg §yoé§) I{m]é/cychc aliphatic
B P n 1- 1,286hstuied > hthyl
grgh snﬂ%bsunﬁu gjag&asas sfiptaie gtSuds: I\?@%ay A56hs RN 2ARAYS Rphihy,
suBstivuted) panhthyl heteroaryl and su stituted heteroaryl, wherein sa1d heteroaryl and said

substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently

 selected from the group consisting of nitrogen, oxygen and sulfur;

[0182] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCHs, COOH, COOR’ COR’, CN, CF3, OCF;, NO;, NR'R’, NHCOR " and CONR'R; and

[0183] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Ci-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, 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.
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RL-NTQN) RR1HOZNI M R Supragenus B; OO
R-< TAONTr-A\ N~R2 HNXL1 N/> HL Z MR Supragenus
C, and 31 WD 2004/024897 PCT/ US2003/030962 O RL T Q
WO MoRR2489HN | \ / X, O L/ Z NJ | M Supragecums2i¥3/030962
[0176] wherein Q T, X, and Z are independently
selected fromN or C, and wherein one of Q T, X and
Zis N [0177] wherein Ais selected fromthe group
EORSHsld FEephs A1 hal ogen, and C(]\IHRl [01781 vvherei n
n 1's a nunber fromone to four; gf[aa wherein
are i[AH4hendere fapily of emalbmolesui] EI“B‘F‘EEI 3 @@ﬁ%"r E‘i ﬁhﬁ éollowmg
al koxy, aryl, substituted aryl, hydroxy,
g%’lu Géﬂlgxll no, al kylam no, nitro, cyan, CF3, OCF3,
C(]\IH2 C(]\IHR and NHCOR1; [01801 wherein R is selected
fromthe groug consisting of H d-G% al kyl, benzyl,

p-f1 uor obRAzyM _an | am pfio—a k{ﬁmreln sai d
he up]l consi sting of
TI/S | [01811
y

C1-C5 al kyl is ct
a straight chapn, lra y
wherein R an® R2LaNe in sel ect ed fromthe

group consisting of H akyl, bst ituted gliyh
C3-C9 cycl oal kyl, substituted C3-C9 cycl oal

pol ycjoe8s]c abvhgrhmt]l and Mfr weipdepesdently isclaeted ggmytbg elopp consisting
ﬁg?ﬁtaﬂwﬁfa@g}g{y rzJu'y'l, &%&Wted aryﬂ t‘}x%rtdfogcy,t Eeﬁoéﬁﬂe Qﬁﬁiﬂo, alkylamino, nitro,
cyano, CF3, OCF3, CONH,, CONHR and NHCOR;;

[0186] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,

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

[0187] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0188] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF, OCF3, NO,, NR'R’, NHCOR” and CONRR"; and

[0189] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Co . cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said beteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.
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substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
iLuted heteroaryl contain 1-3 heteroatons

wo\?ﬁ@%‘?éysai d heteroatomis independent|y sBfEU$204p/030962

fromthe group consisting of nitrogen, oxygen and

Suldigpy = [ AlBeer WBERsD DAt RolindnedcoRQlnescy &yl dn

al |tp a]ti C groups, sugst i%t ut ed phenyl ,n sc%gst it utyledcormore
of thedpltavting campbund$ 96 Fhawmes SubgeowoAd gl contain 1-3

subst i huents, wherein said substituent is selected

fr e group consisting of H hal ogens,

pol yhal ¥roup, bstit ut ed al koxy,
al kyl, sfbstiltuted|al K et noaRky!
hydr oxy@l kyl ,sgar I/ OHN\ O JOH, COOR COR ,

ON CF3, OCF3, N&2, MRR . NFOOR and ICONR R : and
[01831 wherein R is @elected fromt I% gr?‘%)?éﬂus 1a:
consisting of H, alkyl, substituted alkyl, - ’

Cy §0108] Ky lwhesdibRti kot 53 (B8 genplcondisting of B Cy-Ey elkiyk benzyl,

al i phatics,. nyl, .substituted phenyl,.n t hyl
-Gt A SRR S st Chis At is BB fom te group
condi@ihg PRt lght chE bRinbhed dk Bycliehleyipar yl and said

substituted heteroaryl contain 1-3 heteroatons,

whd9182h  sehempim By andlBa BRndependrpdly aslaaivd Hgm on medpergsisting of
o, PRy R GO0 ShuRA, hatfiitd HED xR DoRRe alphati
groupk, Gebstiied| polggyelis alipbaticagrdups,ophenyh| pubsiifuisd u pkenyly Enaphthyl,

inhipbitors, s, defi -t he f i gep .
sublif e bR, nBtefibh B s oo Wikoeifl R el nd said
subgtt&b hetevoaryb iconthinald Heteavatonisy skbpreind eaid |hgtematoat isethdépendantly

th ro consi stin f H alkyl,,alkoxy, aryl,
Sele%'ﬁ‘ggglpt ; @8“%?%‘#’9@%&“&95@’ %Yg(% ad s“éé(ﬁ’)r% al Kyl ani no,

ni t[o1®3] V\A(qu\ﬂﬂtfiein@Eﬁ, subXiaed ﬁ?bd}l:j&;lic @Iij;lkdﬂc @Idlpbll-mt!,ltec_l phenyl,

1018 rein,Rjs. se|lecte rom:t roup., consi stin .
subgiE] nePIGH Ak gpoBR Breroep [PBI AEh Sg s Whelot said
sub§ﬁtflc§it iisy lgé’if%télp ﬁ{%HH(YHe, ol lcensistisigiod 1T hﬂ&;e&h,?ydlyliaﬁogens, alkoxy

sel ected fromthe group consisting.of a strai
EroRma e BHen SO oA o pEL aioRy PV G SRRl Rdrayaleyl
carlRayRICRL OB OEA! EpoReIcentedNf CoMaO®;, SIRURR R, NHCOR ' and

condisting of H, alkyl, subst i tuted al kyl, C3-C9
COdRcRoanky| , substituted C3-C9 cycl oal kyl, polycyclic

al i ic ' PRLYS ¥Gisishing bf BO RIS substituted
gro %%ﬁ phvey%%/rgl{,ﬂlciﬁul E%iPct%%ﬂ%%}ﬁp e%?ll,g nz;pht%?{I, ﬁk& st ©
alkyl, C3-Cy cycloalkyl, substituted C3;-Co» cycloalkyl, polycyclic aliphatics, phenyl,

substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
S-aid heteroatom is independently selected from the group coﬁsist'mg of nitrogen, oxygen
and sulfur.

[0195] Compounds of Genus Al may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designatc_ed Synthetic Schemes 1 and 2:

Synthetic Scheme 1

34



substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatonmns,
woeneim4ssai d heteroatom i s i ndependently salcaniseehs3n30962
fromthe group consisting of nitrogen, oxygen and

sul fur; [0188] wherein said substituted polycyclic

al i phatig ¥roupsaminaigbst i t ut d NOr |, rewseibrst i t ut ed
na P pd substituted hele yh, contain 1-3

subs itﬁents wherein said substituent is selected
fromthe group &on Lsting of H, halogens,

polyhalogeq§ oup, substitut NO,
al k S iLuL F_dLallS%l oal ’
hyekedix a¥ky,, car bonyl , OH, LN 000K OOR |

CN, CF3, OCF3, N2, NR R, NHCOR and CONRR and
[0189] wherein R is selected fromthe group

O " R S e e PR
y

aliphatics phenyl , Kubstitut ed phenyl, naHht
substituted naphthyl het er oaryl and substi t ut ed
heterogryl, wherein said het eroaryl and said
substidh ed het eroar con%ai@ 1-3 het er oat ons,

wher efln gid etier \(ndependently selected
fromthe groupwc f°n|trogen oxygen and
sul fur. 33 WO 2004/0 4897 PCTI US2003/ 030962 [ 0190]
Anot her subgenus of preferred enbodi nents conprises
any one or nore of the follow ng conpounds, as shown
as Subgenus Ala: HRI-NN \-NRZ oN/ YN1OR
Subgenus Al a; [0191] wfonibetr Rhéme Zel ected fromthe
group consi sti of H C -C5 alkyl, benéy|’ramwm
p-fluoro niig: d diaswktiey| am no ‘y wherein-—-sakd
d - C5 al-kiyl “%—sel ect ed fronithe%gru pNHconS|st|ng of
a straight chain, branched or cyclic alkyl; [0192]
wherein Rl and R2 are independently selected fromthe
gr oup consisting of C2 subgt i tut eg al hoz

C3-C9 cych Nstuﬁy?i ed C3- \l y
polycyclic tic groups, Substit Pol clic

al i phat ife™ rdbps “phenyl, substituted phenyl,
napht hyl, substituted naphthyl, heteroafyl and
substi t ut ed het er oary] , roaryR and

ymerei said,@e
sai d subspidiit ed het ro;,mg;\go 173 het exgacons,
wher ei n said heteroat pRaNHs “NdEpe ntly

Rv

H
Q AN N
H

Synthesis of the Compounds of Genus Al
[0196] Synthetic Schemes 1 and 2 show methods that can be used to prepare the
compounds of Genus Al. One skilled in the art will appreciate that a number of different

synthetic reaction schemes may be used to synthesize the compounds of Genus Al.
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sel ected fromthe group consisting of nitrogen, oxygen
and sul fur; [0193] wherein said substituted polycyclic
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
gubst ituents, wherein said substituent” i's selected
wé bRThiee group consisting of H, hal ogens,
pol yhal ogens, al koxy group, substituted alPigT/U52003/030962
al kyl, substituted al kyl, dial kyl am noal kyl,
Furthf] foax ylahé'dyih the mhbmb;swmmﬁhﬁnb@w&ﬁemlvmqupﬁng

oot it S A P S

res@@nsi sting of H alkyl, substi t uted al kyI -

cycl oal kyl titute I oal k oI cI

al i PEEH; c<On "pﬁ%ﬁﬁfi 53&?6'51”? ﬂ?‘g ﬁﬁg Oh?]%bﬁl{h uelmce and
furfheD WAl Héb?ﬁlzer\@ﬁﬁﬂd%}i lin the@pgrogridiy teactiodl condisdristfivirethe analo gous

het er oar wherein sai d heteroar

reagigs SR EHOHEMGCHIOYR THF S48 PPRBRBFYRGin the processes

achE% 1%'31&: thé 8dmsholfdsUr 8FhAEJ Sthiméapaadent |y sel ect ed
fromthe group conS|st|n Of n|t oqge

sul F04981 [ OBy proseRsRLdFadl 3 ﬂlq’“’ﬁ’ﬁ’if‘ 18 of the compounds

of %&H&Q@é's%ﬁ&neéw 2Ry f%@Vﬁatﬂr&&@éd efnB&in b Sthis n@mremnts for
e art. Exanpl es of syntheses include_the f Pg
protestive igpowps arel @edeepilyt well Sooeemiasd by SuA sHkiled 10 tﬁ%l agl. of Organic

ch%ﬂ%égg%cﬁwml use6f %@%&%@%ﬁ%ﬁg grou I\II())S is necessarily implied

am net.l on |
by Rha\pTodesses ofuherlsqhemm ergyp, glthough nugh @0‘195 }Y2095 heHexpressly

NN b18] 1%&& ShpY abSRIE khd¥h in
g R T e e e L SR v
theFari\bf dBganic chemistry; see for example, T.W. Greene “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0199] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0200] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0201]  The salts of the compounds of Synthetic Schemes 1 and 2 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 1 and 2.

Compounds of Genus A2

[0202]) One family of small molecule IgE inhibitors is defined by the following
genus (Genus A2):

Genus A2
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Synthetic Scheme 2 O NO2 am nation :_"'NOz reduction
RNH "NC RHNNHR N2 OCHC ON/N02 O\ ' NHR i -~
XRNHNN H RNHN2OO-~, NNH reduction =~ R

Glo 206/dMoN H O\ N/NR  R-NH N HY O Synt hasi/ss20§3/030962

t he Conpounds of Genus Al [0196] Synthetic Schenes 1

and 2 show net hods that can be used to prepare the o

conpd0208% ofwiEesuE anl M @xecnddpendently petectedrom the\groyp consisting
reciate that a [ yRtihet i i

B R Dok ARG 1, FAOS) AilogoR YBNRE diytamino, nfr,

yang @F,d3CHf COH1sCRINHR a8 NWOCGRI04/ 024897

PCT/ 3/ 030962, .F U edd _
ik ke T
$fugtbbengyl aag@hilkylanido aleplc wherineaid € tsaiiy! sapledied firadbe group

in the syntheses.reactions t.0 yield conparable
‘f°é‘§’ﬁq“tgé’.§afﬁé‘ffga@ﬂEragﬁ%le‘??recgcqcn%fyﬁe art will appreciate
vari aopes)s i whdrkis R agRenexindapendehtiyrselected frov e group consisting of
recogni ze variati [ h proprd ate r.e [ . 4 .
b e WA Ol DS SRR Ay i
oy, V\éu%ﬁinlfdagbﬂymﬁ@ hilipeyic Egoemp rpmpmyé,atsﬂsﬁnsm eﬂheinynl, t dmphthyl,
processes abave to nmake._the ounds, of. Synt | :
T e s
h8JBiidd THRferdaR® cBItER AL RhE@Ratohs, Wherein pid tetsoatonf is independently
Synthetic Schemes 1 and 2 of the?dor f‘g%l{ged
sqiesind; frasnths group eonsisiigiof BYFRERNSO%YS mgns ttive groups
are gﬁﬁ@&]al | Whiein! said eaBgiRiteresblityciandipisticl drewps, substingted phenyl,
art of organic chem stry, and accordi le% t.he use.of. said
agstiofsdi savhiyl gpd cebsiptedr BeiFeayls ARt skar bStiepsy nagre
¥bshiiEntRE Q5REASSm0he 458 SRlaIRSS FEhebgens, pblyhaepghs, alkoxy group,
groups may not be express| Illustrated. .Intr oguctg on om
avkbtimgsdoalency ofliod rahstistigd: Y edlmﬁla@f?“ﬂ@ ey iy grbonyl, OH,
WL, KOOM) GODR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR " and CONR'R’; and
[0207] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, pbenyl,
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.
[0208] Compounds of Gepus A2 may be synthesized by any conventional

reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 3 and 4:

Synthetic Scheme 3
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the art of organic chem stry; see for exanple, T.W
Greene, "Protective Goups in Organic Synthesis",
Wley (New York), 1981. [0199] The products of the
reactions described herein are isolated by
conventi onal neans such as extraction, /distillation,
w&ﬁfo%@ﬁﬁgraphy and the like. [0200] Start oY us2003/030962
mat eri al s not described herein are avail able
conner0|ally, are known, or can be prepared by

dsné povvn n;,gm; he art. \T 2Sal teaucdn t he
unds of il iy —Syathet+c che u nd 2 descri bed

R—@b prepared by reacﬁl 5 proprlate base or
acid mnth a st0|ch|oq§)r|c eqU|vaIent of the
conmpounds of nt e ¢Schenes 1 and 2. unds of
&enus Adnj 026 famly of .ﬁglgc le I gE
ggqfézgprs Ls_deLLned_by the genus (Genus

R—WH2 N NN, 0': NN R2 NN B‘Eﬁ Nﬂs A2 36 WD

2004/ 024897 PCTI US2003/ 030962 [02031 wherein L and M
are i ndependently selected fromthe group consisting
of H, alkyl 4 al\\ | nosubstituted aryl, throxy,
Ri@gen, am m-po, ni tredyction cyan R e
: H /[ 0204]  wher ei iy _Ryi® cted/
fromthe group consisting of H Cl-C5 al kyl, behzyl,
p-fluorobenzyl and di-allcylanmno alkyl, wherein said
CloC5 allcyl is selected fron1the group consisting of

traight Qhal anc Nochycllc al kyl; [0205]
®Herfein R a an paﬁdently sel ected fromthe
_gTUUp“tonSTﬁ%ﬂéng; kyP substituted al kyl,

C3-C9 cycl oal kyl , bstltuted C3-C9 cycl oal kyl ,

pol ycyclic allphatlc groups, substitued polycyclic
al i phatic groups, phenyl, substituted phenyl,

napht hyl , substitutesmﬂ@ﬂ@gﬁyéne@eteroaryl and

substi t ut ed het er oary erein said heteroaryl and

NH;

sai d qsupstitos ed hedagnoaryl NP2 3 peducigngat onrs,
wher ei Ay g;d heteroatomi1s i : LYy sel ect ed
fr ofi the of consi sting of nitrogen, oxygen and

sul fur; 10206] wherei n said substituted polycyclic
allphatlc gr oups, substltuk d phenyl, substituted
napht hyl and. subst _gEEZh eroaryb c NO,
subst i Qu ereln substltu§gE§B§\ \¢6/
from,t e consi sting of H, hdtdy

pol y alogens ﬁllcoxy group,

NH. 0O
reduction R i = N\>___<jy 2 )\ |
- R—N>H N‘ A0\ 7 R —C

H ———

RI

H
(o] SN N —//N
RSN WA

Synthesis of the Compounds of Genus A2
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substituted al koxy, al kyl, substituted al kyl,

di al kyl am noal kyl , hydroxyal kyl, carbonyl, OH  OCH3,
COOH, COOR COR, CN, CF3i OCF3, N2, NR R, NHCOR
wocko@DBiReR ; and [ 0207] wherein R is sel ectrednfseanamsoss2
the group consisting of H alkyl, substituted alkyl,
C3-C9 cycloal kyl ., substituted C3-C9 cl oal k

ool y Q) ¢ ST Sebemeyhenyshow st ek @ b Heshye prpare the
QBRI bdtY o H%SMI Bhe shiflaP il wieippfeeitethat @ ember of different

substituted heteroaryl, wherein said heteroaryl and
syathetics sastiant schemehareyrsabspll te gnntiipsize] ths wemerRt tnoms A2
WOBEE L. st BELEY O (idbicind RESPRRARALE Kg8ehAGheR, coupling
rom’the group consisting of nitrogen, oxygen an
sgeht and rea@ROTDrditonsoman ds uedd iGdreusynikesesagachens to yield comparable
se%]ggshesi zed by any conventional reactions known in :
t art. Exanples of syntheses include the follow ng
react[ozuey, Qesskiibet dthS\artt Wit appreSiphee MaziitiGusaindthe sequence and
FUg3 e astoas oy Ep it RN g o,y amlomons
RadiidnNsdwnReNbihétwidelkniwRvhich Bhy bO abppipriitelDubidRnNBE Rrddesses

NH20O cyclizati on 0, N> reductign 0+-}-~ N NH2 R-NH
abOVEFQ’%/‘?“e‘ﬁ?%nﬁf’Nﬁsﬁf s@'}%uﬁ%‘gh SERAFN RNHN/Y O
Synt heti1g Sclaneprbcésd@RsaittdihdréinmorOthpRparetiercof the) compounds

lc?f l\S“yntlheﬁcc? Scr\i;eggs l\é l?x'nkg J\lgg tth prNe'g:ngaCergboNixﬁe'}Qs% the2 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.

[0212] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0213] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0214] The salts of the compounds of Synthetic Schemes 3 and 4 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 3 and 4.

{0215]  Examples of compounds of Genus A2 are shown below in an array.

Preferred compounds can be synthesized according to the above methods.

39



] RNH R-NHNH2 H reduction p NNH2 O LR-NH ryN
RIJ~CI HpNNR RNHNW O Synthesis of the
Compounds of Genus A2 38 WD 2004/ 024897
PCT/ US2003/ 030962 [0209] Synthetic Schenmes 3 and 4
show met hods {f hat can be used to prepar:€ the conpounds
f A2. One skilled in the art will a i
‘V?ﬁggﬁgﬁﬁhnber of different synthetic reac?ﬁ%ﬁﬁg@%ﬁw%?
may be used to synthesize the conpounds of Genus A2.
Further, one skilled in the art wll understand that a
nunmber of different solvents, coupling agents and
reacti on conditjfons can be used in the syntheses
reactionsRIo yi e results. [0210] One
skilled in tRE artyzAi | [ arigtions in the
sequence andH furtiher, =—vWa i atRepns in
the gppropriate réagtong ong fr om fhe anal ogous
reactions shown or otherwise known which gay be
appropriately used in thetprocesses above to nmake the
conpounds of Synthetic S enes 3 and 4. [0211] In the
processes descri bed her ei' h2For t he preparati on of the

conpounds of Syntheticrgchenmes 3 and 4 of the

pref erred enbodi nents, the requirenments for

prot egt ipvez ggoupse aye ggegef@hhyinail 14 esomniizeds byg ope
skilled in the art of organic chemstry, and
aceordingly the use of appropriate protecting groups

i sgnecessarily inplied by the processes of the
schenmes herein, although such groups may not be
exgressly illustrated. Introduction and renoval of
sugh suitable protecting groups are well known in the
art of organic chemistry; see for exanple, T.W

G gene, "Protective Goups in Organic Synthesis",

RY¥ lgey (New York), 1981. [0212] The products of the
reggtions described herein are isolated by
copyentional means such as extraction, distillation,
chypmat ography, and the like. [0213] Starting
majgrials not described herein are available
co rcially, are known, or can be prepared by
meggods known in the art. [0214] The salts of the
coppounds of Synthetic Schemes 3 ‘and 4 descri bed

17
18
19

20

A family of compounds can be made with the formula shown in Project IL. The

substituents R; and R, can be chosen from Substituents 1-20, as shown below.
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above are prepared by reacting the appropriate base or
acid with a stoichionetric equivalent of the

compounds of Synthetic Schenes 3 and 4. [0215]
woaoplesypf conpounds of Genus A2 are shown HzaluE®003/030962
an array. Preferred conpounds can be synthesi zed
according to the above nethods. 39 WO 2004/ 024897

PCT/ US2003/ 030962 O R1,, N N H H N\ \ /I NR2 N|Y H

0O Project |l R11234 1213
16 17 18 20 1
13 14 G 18N 19

2

UUC(HSU
@UUQQ

| J&@@Q

16 17

Compounds of Genus A3
[0216] One family of small molecule IgE inhibitors is defined by the following
genus (Genus A3):

R,—H NZ N\ '—'/H\H/Rz
c?}:j[;? \ |_// 0
R M

~ Genus A3

[0217)  wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF;, CONEL,, CONHR and NHCOR;;
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20 A famly of conpounds can be made with the fornula
shown in Project I[. The substituents R and R2 can be
chosen from Substituents 1-20, as shown below. 40 WO
2004/ 024897 PCT/ US2003/030962 N2 3 45 CN H3C
HBCNCHB NGg 8910 A I I I Cc1/ ',/ F/ HCOI

wézool,augg% 131415 F~ FIl / FOHFO™O
16 Conpounds of Genus A3 [0216] One famIyPCJ#/U]S%O%?3036q

nol ecule IgE inhibitors is defined by the foll ow ng
gernozs18] GenuBerdd R:is &dlebted fiotn thétgiuNeorisittitg AVIFERCS alkl, benzyl,

ﬂ{l%ééleé%}gv\&gsrel L angj1 Mofwrh ] nd@pfn saqﬁfgg%/ssﬁf%?ied r%mup
consxbtbfgtdfhuﬁrﬁgltanﬂ,bmhahdﬂwwch gen, am no al kyl am no,
0 88151/ b Bem R stiaenssnty Soe0isd §pm e ar cosip e of
H, ﬁ]?gsfe?/lbﬁﬂutéd AR VRO MBI T -Of cytoallgh - $eBycat Heydliphatic
groups, subéhtued 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;

[0220] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted beteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3;, NO2, NR'R’, NHCOR' and CONR'R’; and

[0221] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, 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.

[0222] Compounds of Genus A3 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthétic Schemes 5.and 6:
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p-fl uorobenzyl and di-al kyl am no allcyl, wherein said
Cl-C5 alkyl is selected fromthe group consisting of

a straight chain, branched or cyclic alkyl; [0219]
woaomjomsRt and R2 are independently sel ect eddrruseeos/bmos2
group consisting of H, allcyl, substituted al kyl,
C3-C9 cycloallyl, substituted C3-C9 cycl oal kyl,

pol ycyc]ic aliphatic groups, substitued polycyclic

al i phatic groups, phengt,nthegylggﬁgdetst ed phenyl,

naphthyl, substituted haphthyl, heteroaryl and
S%bﬁt”ffff§0he%ﬁmgﬁﬁyl mhgx%in 'ﬁhhetemmﬂmyl and

said st | t uted—heter oaryl : dm{ 3 heteroat ons,
wherei n%saict heteroatonlls i Rdepen ﬁtly sel ect ed
fromthe group consisti of nitrogen, oxygenoand

sul fur; [02201 mhé&_{;;? 2(] substituted velic
aglﬁha C_WBOUPSG SURSYI t utgdyp |tuted
nap fand substitutedtret er Yy co tain 1-3

sub ¥z wherein said s@bstft U8kt is sel ected
fron1the group consisting of H, hal ogens,

pol yhal ogens, al koxy group, substituted al koxy,

al kyl, substlﬂute ahkyl dm@]kylantnoankyl

hy 8FBRPal kyR-N ?T@ Cﬁa@:
CN—CF3_ OCF3(d R NHOOR ~ and

[ 02211 wherein R i sisel ected from the group
consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal kyl , substituted C3-C9 cycl oal kyl , polycyclic
al i phgtics, enyl , substlmuggd phenyl , napht hyl,

subgiA tait edr pn and substi t ut ed
heteroary, :%aédzget roaryl and said
substituted hgteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected
fromthe group consisting of nitrogen, oxygen and

sul fur. [02221 Conpounds of Genus A3 may be

synt hesi zed by any conventional reactions known in
the art. Exanples of syntheses include the follow ng
reactions, designated Synthetic Schenmes 5. and 6: 42
WD 2004/ 024897 PCT/ US2003/ 030962 { Synthetic Schene 5
, ~NO2 amnation RO NHz O/N®2 /N2 R--N NH C I
RNHNNH\ p- %NH2 p ~ NH2 cyclizatlon RRN N NOZ
reduction RR-N N~ N\ NH2 Op H O
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HHR C/Af;v RNNNN "~ pN O 43 W 2004/ 024897
PCT/ US2003/ 030962 Synthetic Schene 6 RN N\ NO2
am natlon RA NO2 reduction p LCL p"" \% NH2 N2 OHC
H RNHNNR2 RNM N/NO2 0// Ik N ONH2 HF O
reduction RNA'NI \NNH2 R ~C 0O'417, HR RNHN

Synt hesi s of the Conpounds of Ge
W})Oz%l\l;d]zdg/nt hetic Schemes 5 and 6 show net ho S/(?%g?s/ogogﬁz
be used to prepare the conpounds of Genus A3. One

skilled in the art will appreciate that a nunber of

different synthetic reagtion schenes may be used to
synt hesi ze the- corrpourﬁei@%ﬁtf"%é‘ﬂﬁg A3. Further, one

ski II tma,zart Wnhirdatonder st gind Lakog numonof
di f & ments —eoupH-ng agoAls Bnd reasten—
condlt C be used in the syztm €dHpeactions to

yield conparable results. [0224] One skilled in the
art will appreciate varlatlgns in the sequence and

further, will reco Ations i the appropriate
reactéq\p NHi ons fro he anal OWNOZ
shown o@—e{hrvmsek'rrovm—wm‘chrmyb ri 'y
used i Ot ¥ pMNdcesses above to make the cdhpounds of
Synt hetic Scherres_ 5 and 6. [0225] In_the processes
descri bed herein!for the preparation |of tﬁeéorrpounds

of Syntdgbic Schalmeagi@gNG =iWe prefg
S\f

enbodinents—the

L
N N_R
R—NH N 3
H

Synthesis of the Compounds of Genus A3

[0223) Synthetic Schemes 5 and 6 show methods that can be used to prepare the
compounds of Genus A3. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus A3.
Further, one skilled in the art will understand that a number of different solvents, coupling
agents and reaction conditions can be used in the syntheses reactions to yield comparable
results.

[0224] 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 5 and 6.

[0225] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 5 and 6 of the preferred embodiments, the requirements for
protective groups are generally well recognized by ome 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
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protective groups are generally well recognized by one
skilled in the art of organic chemstry, and
accordingly the use of appropriate protecting groups

WO evBearily inplied by the processes of RQTRAUS2003/030962
schenes herein, although such groups may not be

ly . ill { t | nt t |
B O Sretnin i Seviph bl b SrEPhe ORI A AP 1 Qreanic
yﬁm%QQ4NQﬁ§$ﬁ&wRGIDUS%@OBI030962 the art"of organi ¢
& ouiE6h 18P et gemctapp | AFORITER e e by
{ RS fibnal Aokl sQeh s extr@dtioh N@stilIBAGH, ERm8atdgasty, RetthbBkLi n

are isol ated by convent i onal neans such a

ext r d8237bn, § mptgriplg ot éﬁF’é‘??ﬁthS&fnaﬁﬁf"mg‘Hl? goppnercially, are
kdo$f; o 82#51%3&159 RShIRLGb WA LShEat. descr | bed her ein

are aval abl e commercially, are known,

pr epdP2%8] by Thetsalusf Risovmpopndstnf Sypihetiq §§?B]es fh@ldséldf*%ﬂbed
gJovE B8 o eg%&’ E}'ﬂ fhcie drY Etg)p(ﬁ)h'afé bR IRe vv?’th%%ﬂ)uﬁnomemc equivalent

escri b ove are ared by reacting the
effthe cqprpioznds of §yethetic W!e%itﬂﬁ‘sa st oi chionetric

equi val ent of the conpounds of Synthetic Schenmes 5
and 6. Conpounds of Genus A4 [0229] One famly of
Smabdundodféemtseddl gE i nhibitors is defined by the

;9gég@bﬂ%4 %@%@%f&gﬁggéﬁn handmﬁﬁgyé |n3$%enden¥qu%ﬁ&wng

gale (Ganks Adpm t he group consisting of H alkyl,
al koxy, aryl, substituted aryl, hydroxy, hal ogen,
am no, alkylam no, nitro, cyano, CF3, OCF3, CONE[2,
CONHR and _NHGORI ; &231],¥herei sel cted from

the groupRéomdy st Ay ; hzyl

p-f1 uorobenzyl }ﬂwf'diw | ky al 1\Wa/hereln said
Cl -C5 al kyl |$)se Mom t ] oup O consi sti ng of
a straight chain, Lbranchel or cydiic al kyl; [02321

wherein Rl and R2 are |nd%pendently sel ect eGems dth t he
gr oup t @@ ﬁﬂ t’ﬁb!' istin
[(EZ%Q[S (vkj&gl,nq{ a%st | t © I &penﬁé@ éeertE 0 group consisting

CCO&

mﬁ |f¥calk"ﬁh alkedyi phidt substitgied apd, hydsyt helbges, w%y&wla@mo, nitro,
UARUEE O, LR, RUAG anitRRORSE o0 Pheny!

[0231] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,

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

[0232] wherein R, and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C;-Co cycloalkyl, substi_tuted C1-Co cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0233] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatonmns,
wherein said heteroatomis independently selected
fromthe group consisting. of ni trogen, axygen and

w6 Wolibdaperl 0233] wherein said substituted polpghdoSosess:
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3

substitted ialkowy tadkyl, whtstitited aliall,dlialkylarsinpailpd fydroyyalkyleearanyl, OH,

ochfEREfcCRORUEoRTS T sl ik SRR N

Pd(moosmaas@z it fiorothe ardeoegmsisting pf H, allyl, substitted

g, Gisby FRAB i SR pol e LRl phen

suH‘slﬁﬁuedNBﬁeR'yl nﬁﬂlﬂﬂﬂi‘ substiut@DhEhRY], aIﬁG@S@bWM% heterqaryl,

l.ected f
el ] B8 B SRR B e
saifl Yretefshldhy fis infepleirdeytety selecidd fovatthe group bemsisting of nitrogen, oxygen

substituted phenyl, naphthyl, substituted naphthyl,
anhgil@foaryl and substituted heteroaryl, wherein said

het gi238] Y| RRgoEds beSGBﬁlEIAMtnﬁﬁ} B\ehﬁﬂmzyd byoatyatonvéntBnal

het er oat ons, wherein ?{hygfel{oato (#ﬂs goz_ﬁendenetltons
reagtiprsc KR Mo ther ¥k o ’@aﬂﬁ PRMme B WIS G
de@Bfhti S nttetic §38a817 Sarmounds of Genus A4 may be

synt hesi zed by any conventional reactions known in
the art. Exanples of syntheses include the follow ng

reacti ons, designat egy@ia;crsahé,ﬁeﬁcherres 7 and 8:

Synthetic Scheme 7 O 1 N NO2 am nat gn 0 N NO2

r qi’l‘;i']‘pZ R AMNafdn R-NH NH2 &\ - - I\I(ﬁ‘l“_?fﬂhL.NHZ a
] -

O | RANHTNH2 R-N H, N - -

Robucfion ONN-. N2 clizatlon K ~ R—NH.~’R NH H
OH O jNR gr_FC/R-lgHOH . NO,
' \ 7 \H/Q
Q. Ny NHz ci KI
R-NH LA ~NH, R-NH NHy

N — O N ==
cyclization 0E :(\;\EN \>_<\_—}/N02 reduction ‘S :(‘\j:N \}_@7NH2
R-NH ~F N R-NH NN

. H v
AN DI G
H

Synthetic Scheme 8
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Synthetic Scheme 8 46 WO 2004/ 024897 PCT/ US2003/ 030962
O (Ny NO2 am nation O~ N NO2 reduction RNH CI R NH
NH2 ,N02 ONNH2 OHC/ ONN-3N02 RRNH N R NH %
WA2044/024897 r educti on RRH N H R R _NH ! ~-~ N RECT/US2003/030962
Synt hesi s of the Conpounds of CGenus A4 [0236]

Synthetic schemes 7 and 8 shoy neﬁhog§ that can be
used t % tﬁﬂﬁﬂﬂhnpounde}qi;SE Affféne-»
ski | Legy 1t § art w |l appresHa Nagd a nunber of

different synthetic reaction schenes may be used to
synt hesi ze the conpounds of Genus A4. Further, one
skilled in the art w%%%gfgd@fstand that a nunber of

dlfferent iplxﬁnts © | /ng agents ct j=eQ NO,
condi ti be used in the s nthesgqgié &FK ;
yi el dg g results. [0237] GnéHs d i the

art will appreciate variations in the sequence and
further, will recognize variationsgin the appropriate
reacti on condilti ons &ron1the anal ofjousQ reactions
shown r&ictet herjwi s K ey | ber-dppt opri atel y

used TTTtiEepriog 0 ma e—rhe—UUnpounds of
Synt hetic Sch nes 7 andH8 [0238] In the processes

descri bed hergin for the preparati on of the conpounds
of Synthetic Schenes 7 and 8 of the preferred
enbodi ent the req |r§nents for protective groups

are gen EK VR eb@gnlzed by one skilled in the

art og-— s®ry, and accordingly the use of
appropri ate pﬁbtectlng groups i s necessarily inplied
by the processes of the schenes herein, although such
groups may not be expressly i lustrated. Introduction
and renoval of such suitable protecting groups are

SyaesiX BOWR CoMpoikds of Genus A4

[0236] Synthetic Schemes 7 and 8 show methods that can be used to prepare the
compounds of Genus A4. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus A4.
Further, one skilled in the art will understand that a number of different solvents, coupling
agents and reaction conditions can be used in the syntheses reactions to yield comparable
results.

[0237]  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 7 and 8.

[0238]  In the processes described herein for the preparation of the compounds
of Synthetic Schemes 7 and 8 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
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WD 2004/ 024897 PCT/ US2003/ 030962 the art of organic

chem stry; see for exanple, T.W Geene, "Protective

Groups in Organic Synthesis", WIley (New York), 1981.
[0239] The products of the reactions described herein
are isolated by conventional nmeans such:as

W‘FM’&Q‘FZMO] di stillation, chronmatography, ggﬂuﬁggmm%z

Starting materials not descri erel
are available commercially, are known, or can be

the pft @parfgasic bhemieﬁ—ﬁ&é@fok BQunpld, T.Wherend, “P{o@ﬁﬁﬂe] Giblps imadriganic
of th S nthetic Schemes 7 and 8
Sy"cﬁ@é‘érﬁ%’i"d’%ﬁ’o k)aﬂ% prepared by reacting the
appozay] i at ehd3oRIuelE afitBe Weddfions lesdribbd Citeedint i ate isolated by
equj val ent of the conpounds of het Schenes 7
conamimeal eS3RHIA P S qﬁe Géif%ia‘i hmﬁ'ﬂtﬁ%
baoyo! esidhBg Inftrerials P! |dEs@ﬁSed Berélg fard @dilible tdifmercially, are

foI owi ng genus (Genus A5):; T ARN/N DG~ R (A I
knqymgpr qan pe Rropried ks medodsapyaantegfterein Q T, X, and Z

ar e[Ob‘?lq ep e@g@ E‘c)tltls yof Stﬁé @&ﬁ}ﬁﬂn&s{ Wﬁ%ﬂ]ltﬂévt\}?@ch&ﬁ&/a\? \Whe BEdelcribed
X, N; ereln
sboge h@@@@rqdrhmﬁch@g @19 epRIoRTigedass errgidoyithp %tﬂlahlﬁlaﬁa@ geyivalent

oft\[tAlg %éou}ﬁ@se&eﬂ HRtid ScremBdfTherg. fromone to four; [0246]
ere

n L and M are 1 ndependently sel ected from t he
group consi sti ng of H, alkyl, allcoxy, aryl,

AR S, yl, hydroxy, hal ogen, am no, al kyl am' no,
0091?4}(),3&;5 & g_gr]%; CF3, OCF3., CONH2, CONHR and NHOOR

[ 0292321wh eﬂaﬂ fanally] of swell molesulelgh inbititorsys defined ok ébesﬁ)ilﬂymg

al kyl, benzyl, p-fluorobenzyl and
ge‘%i‘s(‘ﬁ'?‘l? e e A kyl, wherein said CL-C5 al kyl is

sel ect ed fromthe group consisting of a straight
chai n, branched or cyclic al kyl;J0248] wherein R and

R2 are indepeq E{I ect 8>group
consi stingap f-._H | k bst1put el al kyl , -
cycl oal kyI SD(?@U @kal poI ycycl iC
al i phatic
Genus AS

[0243] wherein Q, T, X, and Z are independently selected from N or C, and
wherein one of Q, T, X, and Z is N;

[0244] wherein A is selected from the group consisting of H and halogen;

[0245] wherein n is a number from one to four;

[0246] wherein L and M are independently selected from the group consisting
of H, allyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCOR;;

[0247] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0248] wherein R; and R; are independently selected from the group consisting of
H, alky), substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
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groups, substitued polycyclic aliphatic groups,

phenyl, substituted phenyl, naphthyl, substituted

napht hyl , heteroaryl and substituted heteroaryl,
woe20ed/02489ai d heteroaryl and said 48 WO 2004¢¥@2¢s53@3/030962
PCT/ US2003/ 030962 substituted heteroaryl contain 1-3
het er oat ons, wherein said heteroaton1| |ndg§endentl

gibstieekheirpE oniany ol Betearars t"Ybﬁbe“me R gRgepenently

éilééteé%&wﬁegré%%s 8F i eﬁ,Qix eBWhSdulfutit ed pol ycyclic
al i phatic group stitu enyl substi t ut ed

napht[B2A9] an dvms 1sauf1 @v@am%tp@%@ﬂlw liphtie groyps,-sybstituted phenyl,
%ﬁ}ﬁt%ilﬁ ! Ol,ll WaeLflsfueal ﬂte{&w?sédnﬁﬂle N3 isebsBfleRS! Gerein said

consisting o ens,

wwmmgdﬁ@e o @qgr@}rp@a@msﬁns aﬂéxhalqgﬁrédp%yha&gyns alkoxy group,

L

ONH; (FOOHGPOR’ m,, ONRCR:, OCRHBOR, NR R, NEFRRRand %QI&R”R and

consi WG opferiy i RECEE KGR it PR SoRL B, g, subsiuted

alicgl, oG- Gy Icyclgalb}é,t |summmedcgs€9 plopkl, kgnlycyphﬁ ydiplaticss phenyl,
aI [ ﬁ?ﬁ? lﬂ%e%yl %ﬁ%&ISUE’#Qﬁégr%%hﬁ?l gn %&,é@?%‘{’ﬁ ed heteroaryl,

habﬁnmrdthteroamylem saidssubstitited beteranry] comfrin 43 heteroatoms, wherein
i tuted. h er o t

SRR AR a0 S B B, ovven
hiidosilfuhe group conS|st|ng of nltrogen oxygen and
sul fu 025 npou b .
synt h[%?é 9”“3?%? ﬁé;ﬁ]d@ &?e fnayr ea fissizeq by mny, conventional
rRtiadst knOEXlaiiﬁpﬂESaIDf }sgambhe f ssynthedes declideethe ofollomnn greactions,
reactlo S, ., de a nthetic Schenes 9 and 10:
SeHigRisd @%Wﬁﬁé aﬂﬁﬁmiﬁnination | NO2 reduction N
d NNH20_ NH2 G NO2 NH\ i NO2 N NH2 N NH2 ¢

ﬂli ézilt iRorl\ll N reduction \ §<y1{tt%tiE'Schcé"nQ9H NO2Z NNH2 O HR

@Noz armination mNOZ reduction
“Cl N ~NHz

N

Q
- NH2 Cl)_©_ Y@
Ej/:NHZ NHg

N

cydization (j: >_O _ fedudtion E\/EN\ \“,\
N 7 NH,

N

R

Synthetic Scheme 10
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-- N O Synthetic Scheme 10 49 WD 2004/ 024897

PCTI1 US2003/ 030962 OONONO2 am nati on NOreducti on NHOHC

ry Cl al NHZ N NHZ O NNHZ RG Nz~ Cal NNOz

reduction NN\ H\ / -10 N HNN Cal \ \ / \10 NN

H Synthesis of, the Conpounds of Genus A5 [0252]

j.c Schenes 9 and 10 show net hods th

wﬁ%@%@?@%repare t he conpounds of Genus AS?E&%%OPI%O%Z

skilled in the.art will appreciate that a nunber of

different synthetic reaction schenmes may be use Oz

s 88i Z @ardnkt@n CO do, of re@ationis  ADo Emmt BT\ opte

ski Ll ed rﬁ—fhe—aftlmLil understand t aﬂ:a nomber—of—

di ™ erent sol vents, N cdlpl i ng agents #nhdMeaction

conditions can be used in the syntheses reactions to

yield conparable results] [02531 One skilled i the

art will apppeciate varialiopsyiR thess¥tiuence gamnd
fﬂ;;ﬂ§§h§§? 2r ecieftyttoy e v riEtLbn \N/A he appr epri-ate
r iINON nditions fromthe &nalHogous react| ons
shown "or ot herw se known ich may be appropriately
used in the processes abbve to make the conpounds of
Synt hetic _Sclees 9 and 10. [0254] In the processes
ddisc Sgeigiér in for the preparation of the conpounds
0 hetic Sthenes 9 and 10 of the preferred

enbodi ments, the requirenments for protective groups
are generally well recognized by one skilled in the

Sy,é‘,ﬁ,gsi@{{tper(tgo@,[yognds eiatdsy, and accordingly the use of
riate

appro protecting grou s is necessarily inplied
by 10852br oSpushelis Schemesd such wrapthpds, that) cef b ypedstg grepare

thJ LM )oSunH@X{ @Qx{[usbﬁie XML inl the Y8 tWiflt BPrectattt thadhl Gluin®Br of
and Tenoval 0f such suitable protecting groups are

diffierbnt synibetic teaction schemes may be used to synthesize the compounds of Genus -
AS. Further, one skilled in the art will understand that a number of different solvents,

coupling agents and reaction conditions can be used in the syntheses reactions to yield
comparable results.

[0253] 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 and 10.

[0254]  In the processes described herein for the preparation of the compounds
of Synthetic Schemes 9 and 10 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, aithough 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.

[0255] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0256]  Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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the art of organic chem stry; see for exanple, T.W
Greene, "Protective Goups in Organic Synthesis",
Wley (New York), 1981. [0255] The products of the
WOR004/024887 descri bed herein are isol ated by PCT/US2003/030962
conventional neans such as extraction, distillation,

o TRE” 5 ot e SRS i 10 e

SOVATRE pt eELrlad/ by ¥ @ﬁ(ﬁm KfQipPropRite BB obRiPWHRIDA Eteithidyhetric equivalent
nmet hods nown _in t e art. 50 V\D 2004/ 024897

prds 95 Biuietic Seampes OAL1%al ts of the conmpounds
of Synt hetl c Scherres 9 and 10 descri bed above are
&;epared by reacting the appropriate base or acid with
mpoypérd/Sieeesrfic equi val ent  of the conpounds of

Synt g@i 8% S%ﬁ'ﬁﬁﬂﬁo%llmolemgqﬂgﬁtﬁ is@efitks U3l the following
[025 One famly of small nolecule IgE inhibitors is

upBlX he fol l owing genus (Genus Bl): O RT NN
R2 ONNMR CGenus B 1 [0259] wherein L and Mare
i ndependently selected fromthe group consisting of
H, al kyl, alkoxy, aryl, substitutedfaryl, hydroxy,

hal ogen al _ CF3, OCF3,
CO%RR ; r el n4‘§2| s sel ected
from t he group E?I stli ng C5 Hl kyl, benzyl,
I

p-fl uorobenzylp a al kyl, wherein said
Cl-C5 alkyl is selected flromtheMgroup consisting of
a straight chain, branchd or cyclic al kyl ;CqupoBL ]

wh sisti
gr ELS[ CogrDTIS| < ger&&%ﬁﬁd@?@ﬁﬂ%ﬁ@nﬂg ts?l?é&?l:%&g ltlfxef ?rmqs Bénsisting
HC&llq»y Cdlkxadykgdyl, sghatisitted auwbdlydxbxz;ghaéqwn,o%nnw alkylamno nitro,

dopgiat mﬁ{ bstitued pol |

gﬁ%h%% @%F?gups bﬁeny :91‘&@\?% ?N?Et Iedughegsl yeyelie

nap ht 192601 swbeein Riis eq!eorﬁépﬁmw ETOHR PFENBAT Fh G- Cs alkyl, benzyl,
E&%?& %Eﬁg&ﬁﬁx' IR safiad, [sOdlelfed ROB the group

stitut e contai n 1-3 het er oat ons,
m:senmof@aqvaght@h@m@mdwﬂuoscxch@j@ﬁéndent ly selected

from ﬁ[ﬁ%{]g Ol Berti 'axﬁ(f R{‘Qe fiegehdeh@PRRctc® EMﬂQHe Q’Bﬁip consisting of

sulfu 026 er eha sal substituted p cyclic
|abrbrhtsub@tngie® allsd, CsCiryeloalyletbysiteed £3-Co cyel lﬂgﬂl)@uchc aliphatic
u e r Onhigdtithtedl 1, naphthyl
BB natich JUASIHD (BRI ARG Menlo Mutied! pleryl naphi
fsumngaghtbﬂphml apd ﬁwgbs@mtem hetﬁ‘é’%b é‘ﬁlgrem said heteroaryl and said

REL4NRl CREDSary1 AokB%Y1-8 "HiMMbatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;
[0262]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
- substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCHj;, COOH, COOR’ COR’, CN, CFs, OCF3, NO,, NR'R’, NHCOR" and CONR'R’; and
[0263] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroary] and substituted heteroaryl,
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substituted al koxy, al kyl, substituted al kyl,
di al kyl am noal kyl , hydroxyal kyl, carbonyl, OH  OCH3,
COOH, COOR COR, CN, CF3, OCF3, N2, NHCOR and
CONR R ; and [0263] wherein R is selected fromthe
gr oup conS|stmng of H alkyl, substituted alkyl,
wE&3004/8248yCl 0al kyl , substitut ed C3-C9 cycl oalﬂgﬂ-hszmmm%z
pol ycyclic aliphatlcs phenyl, substituted phenyl,
napht hyl , substituted naphthyl, het eroaryl and
whasinsdald héterdariyb frelr il gulbstltutEd. hit&o2D dé1ddd 8937heteroatoms wherein

saug %g U% o&ogldg e%?;g eptly f/ei?ecgegﬂi%'oiﬁ? :jilg Ergltll:he rec?an:s fne o of} mg:ogen oxygen
and¥MuBaei N sai d het eroatomis independent|y" sel ect ed

sl Papal° | SagBraibini oSG sl B and Bl or more

ofﬁmwvdﬁﬁg’léo&p’émr dsSBSwiRaySwpaudBlaore of the
foll ow ng conmpounds, as shown as Subgenus Bl a: H
R-RNINO Ol NR2ZNH R SubgenugyB 1 a; [0265]
wher @i n IS S Nf r om v p consi sting of H,

Cl-C5 al kyl, henzyyl, yl_and, di -al kyl am no
al kyl, vnerei mysai 3G is s& ected fromthe
group consistifg of stral 0 chai f branched or
cyclic alkyl; [0266] wherein R and R2 ar & hoenus Bl

i ndependently selected fromthe group consi §f| ng o

H  @i265) , suhbein R istseleotad ﬂgm t.he@etﬁ&ongﬂhhg) af HyC:i-Cs alkyl benzyl,

@P Mté’ﬂg @f%%aﬂ%aﬁ@ in oBP bg% ?ﬁ%ﬁar%&*&a&dﬂ& the group

¥bfa ﬁd@ﬁtd&jﬂtl&ﬁhcpbﬁﬁwchca&pht hyI substi t ut ed

napht hy| and .subst.i t ut h ar

whel®ohl sal"gleﬁé’c@r%‘g&/ﬁe peod ys% eéfgr ?‘ &y oup consisting of
H,Eﬁéyﬁ k@fidhted GOHL, @;Jn:g &yc&atn@t, Mmg-mﬂ@mm saliyeyclic aliphatic

et ergat.omis.in el 0
5l PURHE GNP U GETTAGGOES, SO E pbRed (el thphiet
subdtiaiel Iﬁhpﬁayld hstabsryl indtsﬁbhupmédyhewdand, whergih aaid betgroanyband said
ubstj t ut ed stitut d naph

suiified bileBevheri 17 PRty et S Berofl is independently
selobted &b tﬁa’:grd]{p c‘bustisthh g birdtndgen, soxgg-hefnd mﬂﬁlf romthe gr oup

con of H en a

o o U2 L stterci sHe sfRERG pBPRIFER BORER bt ibpsd pheayl
subktahtsd | raphtBgahddy kubstitydd theyerdakyl] contaira i sytistituCits, QEMSm said

COON, . COOR , , CF3 3, NR R..N
subtpfucngEeelpeted LAy ‘F%I%%'}’ ot pabiSay o oRRRs, atkoxy
grbt  @ibetitated ORISbBY, | AlkyL0substitudddk wilkyl, sdibikylatitoalidyl, hydroxyalkyl,
carbonyl, OH, OCHj;, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, 'NR’R’, NHCOR’ and
CONR'R’; and |

[0268] wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, Ca-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, 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 comsisting of nitrogen, oxygen
and sulfur.

52



al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, heteroaryl and
swhmvi/etoed heteroaryl, wherein said heter oBryws2003830962
sai d substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently sel ected

fr om[Q%@] gr dinpogndsi of CampsoBl muayr by symthesizod dny aflé(nﬁpn"eﬂuonal
/0 P 3
ol et YRR e ST ERS DAY e [A9RY reactons

dﬁaigvaécdSwﬂmlthdmeséhsnddﬂO\m in the art. Exanples of

synt heses include the foll ow ng reactions, designated
Synthetic Schemes 11 and 12: Synthetic Schenme 11 O NO2
ami nati on O NO2 reduct BynhetiRSehepeNICI R-NH N NH2 0 O

0] N R NH2 "R NH \~ Cly H RoNH N NH NH2 O
cydi O ﬁb’I\R!armnamonr\H N H D ig%’ﬁﬁﬁgz

PCR-M$2bB 0962 Synt het i g- NHZ c} NO2 anmi nati on

O N2 reduction RRNH N Cl R-NH NNH -~ . OO NHo
C]—|CONNR~-~/OH R- N R-NH N NH H //L

— N/R'
o VAN No gy o
1
R-NH & NH, R-NH S\ NH,
o _
cyclization \/\ X N\ N-R
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Synt hesi s of the Conpounds of CGenus Bl [0270]
Synthetic Schenes 11 and 12 show net hods that can be
used to prepare the conpounds of Genus Bl. One
skilled in the art will appreciate that a nunber of
different synthetic reaction schenes may".be used to
ze the conpounds of Genus Fur

W‘iﬁ@?’?@?ﬁ n the art will understand that a %E%SN%}EM%Z
di fferent solvents, coupling agents and reaction
conditions can be used in the syntheses reactions to
yield conparable resylg 059?71&2C“e skilled in the

art will appreciate varid |ons t he sequence and
fur%?eﬁ_ 1.l r agREs ze vaP §0z|1 tddectiappr opri at e
reacqtiion, condlr”UhS“frbn1t gi gous“??%ﬁﬁ'ons

¥ ofher wi se knommFVH|ch %e appropriately

used in the processes above to nake t he conpounds of

Synthetic Schemes 11 and,12. [02721 In the processg

descrlbed herein for the preparatloQ)of the co
Nb'z Sch@,@@&mﬁ 12 of th WN’R-
EE“_" the req ments for R pp N e
en@ra

Y welT recogni zed by one skllléﬂ in the
art of organic chem stry, and accordingly the use of
appropriate protecting groups is necessarily inplied
by the processes of the schenmes herein, although such

@ﬂﬁ@ﬁ&&ﬂyﬁbﬁggm@ﬁ, sepsly illustrated. Introduction
and rénoval such sui tabl e protecting groups are

vel [[02Z8bwn Synthettqﬁchamps b angrlg show meathads that gan bediseq tgyprepare -
th@ %@1 Rds bf Wen\g BENone &HiIRSA ithy Grt GiBURDrechutd XdR R imber of
Synthesis”, Wley (New York), 1981. [02731 The
differot aymtbetist reastion;selaanes ghey hecised fopwathisire e cgmpounds of Genus
B1S Ql.u%;c? Oy rfYsici1feB Y /R bR Rl JIBRASndShGNa RBmBXT §BGEERR: solvents,
distill’ation, chromatography, and the |ike. 10274]
cogplifet mgts R dpaction constitions setk bo sepdniar Be Ayntheses, traptons e vield
cdaﬂgggkq&ﬁhéy, are known, or can be prepared by
hods known in the art. 54 WO 2004/ 024897
PCT/[QE;!bos ©mosaied mohy syt wileanpraciate ariatiges i s sawsace and
fuBtherSWiH 1263 gnfze STRAFRS inlthe ARbpldted8REiLA BEMIRING HIBmAHE analogous
prepared by reacting the appropriate base or aC|d Wi th
regetiops FhoiioPFethPrvisedaowa  vereh may be REPTeBRAigyitied By the processes
eSg‘og%ggﬁ‘d } CREpeunds of Genus B2
aﬁ%2%6 One fa Iysogsgg%ml%dw lecule IgE inhibitors is
def i [8281 by InHbe proresessideesribefelanen fezathe preparptionoof fhe copuppunds

ofHS%hetic Schemes 11 and 12 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.

[0273] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0274] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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7NN OL N R Genus B2 [0277] wherein L and M are

i ndependently selected fromthe group consisting of

H, al kyl, al koxy, aryl, substituted aryl, hydroxy,

V0 294924894 no, al kyl ami no, nitro, Cyano, CFGI/U2BRBR30962
CONH2, CONRR and NHCOR1; [0278] wherein R is selected
fromthe group consisting of H Cl-Chq %I kyl ,

L,
-t 1 USFBhonThe saliiotshe spRpmi SRS S i #od 47 fescribed
Qov%e%vﬁﬂed by re%eih%‘%ﬁ@%ﬁgd 3 Melbise o QY With GeRsidtSdrhétic &fuivalent

a strai chain, Dbran r cyclic alkyl; [0279]
oftbe mmpmdsmfémnet@rséhﬁm«tséﬁ@n@é tly selected from the

group consisting of H, alkyl, substituted al kyl,
C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
Potyoyds ofGeatsiBdhat i ¢ groups, substitued pol ycyclic

al i ph grg é}?ﬁﬁﬁ 60 & ¥dfined by the foll
napht@a?&l %&?mpg Lll "‘?téﬁﬁf’ er oar yl gn y the following
gmﬁm(@ﬂm&é@)heteroaryl mhereln said heteroaryl and

said substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected
fromt he group consisting of nitrog oxygen and

sul fur; 80@ wher tull ed p%I ycyclic
ro

allphatlc $tituted
napht hyl and s
substituents, 24

coMalnl 3
uent is selected
fromthe group cobsistin
pol yhal ogens, al koxy gro

| of H, | ogens,
3]3) substituted al Genug B2
al kyl stitute
v o7ty Wbl R M e biesl 0 RB Yo gpp comsisng
G, 1, CHkyl, &3, alOPsubhitixtetl arﬂlll—ﬁ}(ﬁbxyahdog;@,\lﬂnklo aligylmino, nitro,
[ 0281 omt he grou
e &“ﬁ%&ﬁw@hﬁﬂ S RHCPR e ol byt s co
Cycl 06[102!@1 sihbsti R istseldot @B @O ﬂ@;gmue &PRYng eﬂ%ry@i qlgyL, benzyl,
ti c t e I
FACPRENOD SR lmin T WAGHGE (i BELY oy ARSI rom the group
hﬁhﬁmg (O stralgﬁﬁchm Baeh¢da 489i alkgiT| US2003/ 030962
wher egglrﬁ ertelenr 1%%%@{3%}&@%%@?199 \A#:'tédlﬁ'cﬁgthe group consisting of

het er arn erein said

heet Maﬁm@l alhyld €§>@a deivalkyl, sibistimied 63439 evelaalkyl, gelyeystic aliphatic

%&Eoéz trflalgsgngcfi aolve q%g ghn%h%é% gg&fntaﬁ ? dﬂghtutk@ Zﬁglxyl naphthyl,
csmbstemd rapathyl, haaoarybamsl SIubammedl hctqrml,awlnerewﬁ ptergary} and said

T
NGBcetifiomt theogroud chlﬁiisnng dfritrogon, oxygen and sulfur;

[0280]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituteci naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH,, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR" and CONR'R’; and

[0281] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Ci-Cy cycloalkyl, substituted Cs3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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RNHNC RNHNNHR2 O 0O ONR ONH2 G HRNHH
R-NH NNH2 RRNH N' NH20 O cyciization ONNH N R NH
- N H 56 WD 2004/ 024897 PCT/ US2003/ 030962 Synthetic
Schenme 14 O N2 aminatlon O\ NO2 reduction R-NH N
d RNHN- NHZ2 OO0 O\ NH2 OHC NWOT\ NHR RNH
& N H Synthesis of the Conmpounds o

W(%\%&gﬁ] Synt hetic Schenes 13 and 14 show ne%ﬁﬁgfg%tﬁﬁ%ﬁ

can be used to prepare the conpounds of Cenus B2. One

whetkin| daRidhdtdRodriieand shid Wubdtin@ePh&eroatEednbidi 18 Weterb@6me)f wherein
different_ synthetic reactlon schenes nay.. beﬁésed to

saids hetenpaiomzis TRdraendshiyotstfaisd dromctif goupePns tm%ﬁ?e oxygen
andSgiflid ed in the art will understand that a nunber of

di fferent solvents, coupling agents and reaction
corl@?8HonsCemprupds & &Gpoph BRhmay %@t tratheuzqdo BY. 131y fony gtional

1eaé/tioﬁls q(no@ﬁ'maﬁxé%‘te ERabies of [$YiBdls Giudskink | @Howigt Mgetions,
appreciate variations in the sequence and
dﬂﬁgmMpﬁ§Wnﬂwﬁqdemy@déﬁpéé4var|atlons in the appropriate
reaction conditions fromthe anal ogous reactions
shown or ot herwi se known whi ch may be appropriately
used in the processes above to make the conpounds of

Synt hetic Schenes 13 Anbf28P] I n the processes
descrlbed herein fors?%gm%iébara??on of the conpounds

Qz Skhgiges 13 an N@zhe mpdedtiar red
-fhe-reqU|re protectlve gr oups
Pbener Iy wel | recog ed y B skilled in tQ;

art of organic

0 ,— , -R'
i:j:' m)ngzﬁle’R ~“/1::j i
R—NH N~Z—NH,

R-—NH NHz

cyclization /\:E >_<____> N’R
R—NH
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chem stry, and accordingly the use of appropriate
protecting groups is necessarily inplied by the
processes of the schemes herein, although such groups
W0 20040024892 expressly illustrated. |ntroductpomuso 030962
removal of such suitable protecting groups are well
known in the art of organic chem stry; see for

exanple, T.W Geene, "Protective Goups in Oganic

Synt hesis", Wley (Nevwgy@ickp Schk@®l4 [ 0286] The

products of the reactions d scribeﬂ herein are

i sol & eg oy Nz onwsndipronal n CRe as "EMHPYct i on,
di sfiiinatklan, chromat ogr apyiy ' he |ike. [0287]

Starting materials not described herein are avail abl e
commercially, are known, or can be prepared by
met hods known in the art. 57 WD 2004/ 024897

0

PCT/ US2003/ 030962 [0 3/]){Th§, salts of t q‘prrp_r_ydﬁ R

of Syt ket 3chewss—{37and] 14 descr i a o%)e»é:; N

pr epayL s gactd ri at BHWaSe”om actd’with
n

a stoichionetric equivalent of the conpou orls of

Synt hetic Schenes 13 and 14. Conpounds of Genus B3
[0289] One famly of small nolecule IgE inhibitors is
defined by the followng genus (Genus B3): O R -NN
NyniizsiRo38a Compaundd 20G@busB2rein L and M are

o 0GR e Spfines LA [EuPhahEnR ¥l i ihedlo propar
el @geoundanefnGenua By | Gné didlledhint the,art wilh apprecia thaD@RBmber of

H2 HR and N 1; [.0291] .wh I N: RS I e
(RPlsHt RS R o S PERr o b Bed A SEh iR e oohBoBids St Genns
B2f | Rigthed) @nz pkilled ¢h this -aztl wail wrdersand thay la, ntber of diffswentisolvents,
Cl - al kyl is selected.fromthe ou .St f, o
PafiRe Pprls epErA ARt B eoyer & et ah o e
whepaitic fbulsnd R2 are i ndependently selected fromthe
gr oup i styn f..H . bSi.i . I ,

C3- C9[02§gllsoapl?§/%}(ﬁ§% S{.hle?%{( éJldu éé‘ﬂ E@%&g{%&flﬁﬁ ,ng sequence and
frthes, yall irecoghizebeatations iy the appropsaibsaétionsdnditong dipgl the analogous
aliphatic groups.. .ph - i tut I :

Reasfi o <8 SR B i B AR ueed i the processes
abdetto makethe kemprunds ofl Synthktar Sshemesali3dnfidé.er oaryl and

sai d tituted heter ] - .

o ol FHEE! DR 3y SR ok sl B 0P Tomponns
fof Bynthetic Grlmes Ci3nsndsi4 o tef prefamred graboduweptse theareduirements for

sulfur: [0293] wherej i st Ve viel i .
e O i LSRR B ol ORL b 8 MARWIRYEL ot 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.

[0286] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0287] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said substituent is
selected fromthe group consisting of H hal ogens,

pol yhal ogens, al koxy group, substituted al koxy,

al kyl, substituted alkyl, di al kyl am noalkyl ,

I | kyl, carbonyl, C]—| OCH3, COOH,

W%y\?,q P L3, o, NR R NHOOR | and %ﬁ” iobsose2
[0294] wherein R is sel ect ed fromthe group
COroe2sByi NOTHRS satth ofibé\ompaunts bf deitﬁmlic S&hényés 13Gd Q9 described

| oal k b
abog s REgEREd bY RAAERGH the SRS ALt S QWY 2 SRR odivalent
of tReIEH ohﬂ&saifsyﬁmbﬁ&s/dhcm&em%@aayl and substi t ut ed

het er oaryl 58 WD 2004/ 024897 PCT/1JS2003/ 030962
wherein said heteroaryl and said substituted

Cogﬁgug&p@rraéy,u@mt ain 1-3 heteroatons, wherein said
het eroatom_i s i ndependent]y sel ected frog1&nh g fo
con§289]i ngOB? famikyiob g@all mgleyle [eE APty if 4¢ ?@ Lowing
genggg@ .of Genus B3 may be synthesi zed by any
vent| o 1al  reactions known in the art. Exanples of
synt heses include the follow ng reactions, designated
Synthetic Schemes 15 and 16: Synthgtic Schenme 15 ONNOZ
am nation (4NOy reduction R NHC|JR-NH' NH2 0 OO &

- NR REN4I- RRAHLLNH2 R- NH

ECNH20 O cyc NH NN H 59 WO
2004/ 024897 '

NO2 ant natt A’NNO2 re uctlonMR-NHCI RNH -/ NH2 O
O R Genus B3

[0290] wherein L and M are independently selected from the group consisting

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF;, CONH,, CONHR and NHCOR;;

[0291] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl, |
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0292]  wherein R; and R; are independently selected from the group consisting of
H, alky, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyi,
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,

[0293] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substitited heteroaryl comtain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polybalogens, alkoxy group,
.substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH,, COOH, COOR’ COR’, CN, CF, OCF3, NO2, NR'R’, NHCOR" and CONR'R’; and

[0294] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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ON\ NHZOHCR ON\ N\ R ~RNHvVv NHRN
\%-NH2 H Synthesis of the Conpounds of Genus B3

[0296] Synthetic Schemes 15 and 16 show net hods t hat
wanobm2a9ed to prepare the conpounds of Generid3003050962
skilled in the art will appreciate that a nunber of

di fferent synthetic reaction schenmes may be used to

wherein il hetereseyl cordsaid rybstigredcstuearylpmntam, | -Brieteroaigres, wherein
. [‘ W

36} et Bt oSl 0 n el i, e

awhwdiftri ons can be used in the syntheses reactions to

et WD B pl B el BRSEA, oS ant ly, §eniona

feactione known lih the aogniEzemples oAtsimiheses mcivde thp folipyingtreactions,
r.eact i nditions .f.romthe anal ogous reactions
gﬁ%ﬁﬁwggwg@ﬁﬁﬁmb%%”Qﬁ5ﬂﬂighich may be appropriately

used in the processes above to make the conpounds of
Synthetic Schenes 15 and 16. [0298] In the processes

descri bed herein for the preparation of the conpounds
of Synthetic Schenmes 1%yatheliclSsheafe 15he preferred

enbodi nents, ~the requirenentg for ot ectiye groups
are [ P?zmembmm@cognize§}q¥gzﬁ§£skifﬂﬁﬁfLa t he

ar tp-Qf yc chem stry, ray@ Wi ngly the use of
appropriate protecting groups is necessarily inplieg

- by the processes of the henes herein, although sudh |
groups may not be ®xp Lrpillustrated. Intro i¢ﬁR

and r Nbs Sk al e protectyng
wel b '%tmmTﬁTWMC% npee for
exanple, T.W Greene, "Protective oups in Ciganic

Synt hesi s", WIley (New York), 1981. [0299] The
products of the reactions descfli bed herein are

I sol arxtEatpp coRyen I snsfBch as extraction,
distillation, @Wﬁ)@:ﬁﬂ the |ike. [0300]
Starting materials not Wescri bed herein are avail abl e
commercially, are known, or can be prepared by

met hods known in the art. 60 WD 2004/ 024897

PCT/ US2003/ 030962 [0301] The salts of the compounds
of Synthetic Schenmes 15 and 16 descri bed above are
prepared by reacting the appropriate base or acid with
a stoichionetric equivalent of the conpounds of

Synt hetic Schenes 15 and 16. Conpounds of Genus B4
[0302] One famly of small nolecule IgE inhibitors is
defined by the foll ow ng
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genus (Genus B4): 0 HR-NI'" NN-IR2 ~~"Ko ti i)'
H R Genus B4 [0303] wherein L and M are independently
selected fromthe group consisting of H alkyl,
al koxy, aryl, substituted aryl, hydroxy, hal ogen,
am no, al kyl gmjno, nitro, cyano, CF3, 'OCF3, CONHZ2,
d N ; [0304] wherein Ris sel e

Wt elgr%zp consisting of H G -C5 al kyl, Féﬁﬁsfoﬁ:f?&bwz
p-fl uorobenzyl and di-al kyl am no al kyl vvherel n said
C1-C5 al kyl is selected fromthe group consisting of

a straight chain, nched |c al kyl ; [0305]
wherein R1 and R2 ar b ﬁ:lé’psghﬁrg%f y sel-ect ed from the

grqup nﬁb§tl Em on  H ahﬁégsgigzrtgtmmedmalryl
. u 2

lal i phatic grB i tued polycyclic
allphatlc groups, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, [ [

erein said hetergeryl and
said Kt ut h A cont ai iy N3 }g@mﬁ'
V\her%i-n-': §a| d het%emrcoa i% ndepergig%—t—[/;ﬁsel £d
f Roi t e gNBup Tonststimg of hi trogen, oxyfen and
sul fur; [0306] wherei n said substituted polycyclic
~aliphatic groups, -substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3

¥gg§§%ﬁ?&ﬁg@mum@%%g%gwggld substituent is sel ected

sisting of H hal ogens,
pol Wﬂaﬁbgeﬁmtmicl&ghgm@srlémd 16§wsmethe@%@a%qamzylsed to prepare

'shq‘| 5%{%1)??&1“& f}e& e ] ﬁ% I#ygkg_lg'lﬂ (@é@%ﬂ %&Eiate that Ca(l)%umber of

dlﬂrbnt @Eﬂhem%nommmmy be NISEOR syathasmpzcmnpom of Genus
B3[ 013 Vmersg*l]e?_' in %eka.rf %.& e‘;stzﬂ'd% tehﬁur%ﬁé}l'gf édéﬂ'erent solvents,

consi st Tie ng stltute
couyluigoagektyland seabticn condispnCearche ssed ip dbs §/Yﬂﬂl°§?§| fpagtions ¢o yield
%p c phenyl, substituted phenyl, naphthyl,
TREEP® ed napht hyI het eroaryl and subst i tuted
het qozsm y| One6skilla® i (e a0 24O PRC R RBHAROBOtE Sequence and
eren 020uS
fu.ﬁﬁ lprecci Cg R&a@%ﬂ%ﬁ%ﬁ% @f)gorp?ﬁ{eqea%ﬂmédlfd}ﬂoﬁg from the analog

roar oatons, wherein said
relltmbns slaivmmrl athérwite fonwemiigh mey de @ERiopTanty uRel By g Processes

ab%g?q,p ou%kgs chtngegﬁﬁd’s%gﬁﬁthe(ﬁé§g%es@ gy, fur. [03081

nus e synthesi zed by an
convje288] ondh the pracdsses nbsdnhal/\herem fortthe preparafiomeipthe sompounds

oY SR ol 18 ol 18 bk MeRled SABLAiRRR, udGRyiRAlRH for

protective groups are generally we]l recognized by one skilled in the art of organic

chemistry, and accordingly the use of appropriate protecting groups 1s. necessarily unphed
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.

[0299] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0300]  Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

60



Synthetic Schene 17 O N NO2 aminatlon O N NO2

reduction RNHC RNH- NH2 O 0 _ R OM N2 G O

/I HR O rN NHH RN- N2 RN- NH O cyclization Q-
WEL2004/048%" R-NH H Synthetic Schenme 18 O N HQIAIS2003/030962
anination O Ny NO2 reduction R-NH Cl R—-NH NH2 OO N

e L St ol W

aDYVE &6 bicparag be f@éimk ?heaii)ﬁro%ﬂats b ormiid @ils a stoRvhiotretridsuivalent

used to prepare e of Genus B4. One
@@qW&PO}WflStOIﬁ@W?‘C\ﬁFIquCéBSF%@%te that a nunber of

di fferent synthetic reaction schenmes may be used to
synt hesi ze the conpounds of Genus B4. Further, one
Garnopads of Ferwsd4art wi || understand that a number of

di T fap S Ohyihfly of SraliMEbISRMB2AEBiTors is defined by the following
PCTI US2003/ 030962 coupl i ng agents and reaction

geongl(QansmB4kan be used in the syntheses reactions to
yield conparable results. [0310] One skilled in the
art will appreciate variations in the sequence and

further, MA|| recognlze variations i the appropriate

reaction t io romn he a pgact i ons
shown or ﬂher le/(skn iC e mpfproprl ately
used in the pr%e@ es || abgre t {Tfe t He conpounds of
Synt heti c Sch@res an Nl8 In the processes

described herein For the | repar aMli on of the conBounds
of Synthetic Schenmes 17 d 18 of the pref&f

enbOdiOg&ﬂt S WLQ'&{) rLeﬂMi eﬂ?iﬂd@peﬁ@éﬁﬂy selected from the group consisting
of H, alkyl, alkoxy, ary}, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF;, CONH,, CONHR and NHCORy;

[0304) wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0305]  wherein R, and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0306] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3, COOH, COOR’ COR’, CN, CF3, OCF;, NO,;, NR'R’, NHCOR" and CONR'R’; and

[0307] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted Cs;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryi,
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protective groups are generally well recognized by one
skilled in the art of organic chemstry, and
accordingly the use of appropriate protecting groups
Is necessarily inplied by the processes of the
schenes herei:n,; al t hough such groups may,not be

“K?ﬁﬁﬂﬁﬁéhy illustrated. Introduction and I EPN 009830062
such suitable protecting groups are well known iIn ?%e
art of organic chem stry; see for exanple, T.W

whef#ie a1id  heteryanyl emtlisnid sGhstitipel hater@rglacnntain Sypnhetasedtorms, wherein

.Wle New. Yor k 981. 3121 ' e product.s . h
sic b lame® BRI Wit R B BB il Boygen
and@@went i onal neans such as extraction, distillation,
chr ography, and.the |ike. 3131.St.artin .
nat[gg?%il s ﬁg‘f‘g%&: 2 6{98“511 grﬁe’inﬁ)[ F esygglg?lfeéib‘%%ny conventional
readtRAERa6WA| thVthe 2dite  Hta@IBs o6 lsynthgsed éncudepthe efdlidwing reactions,
met hods known_ in the @r% [ 03141 The salts of the
desigpated SwbetisiSchgmssld@pe 18 chenes 17 and 18 descri bed
above are prepared by reacting the appropriate base or

acid with a stoichionetric equival ent of the
compounds of Synt het i g9 %7 and 18. Conpounds of

Geus @l _IN@315] One fanmi | yoof( &, noleasadne | gE
i nhibft of s is? by t he-ffol[l owi ng—genus (Genus
G-NH @ -< C~ N R2 RHNH YHNHN N MR Genus C1

63 WD 2004/ 024897 PCTI 52003/ 030962 [ 0316] Wheﬁ\ L

and M are indepegdent]y) selected fromthe gro N-R'
consi st n Hgf ge\a_l@%(mﬁkoxy, aryl, subsaid eg H
arMy roxy, 9al ode#, Amino, al kWamitjo, it

catD! H,OCF3, CONHZ, CONHR apehN NH{0317]
wherein Ris selected fromthe group consisting of H,
Cl-C5 al kyl, benzyl, p-fluoobenzyl and di-al kyl am no

al kyI1 wherein, saig G -C5_al byl Ris sel ected fromthe
gr ol %ns;| sm r glr:El’ chai n, branched or
cyclic al kylg—NHO Mhere#n and R2 are

i ndependent |y selected fromthe group .consi sting of
H, al kyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatic
groups, substitued po i i;ehati c groups,

| R el N

phenyl, substituted p nap tt“@ substi tuted
naplt hyh, _kei er gghaibn and SW o heededtiomr yl |
m@gm/g@cg hetervaryt anqdfsadl,

0 O

— /IL R QNN -—/L _R'

Synthesis of the Compounds of Genus B4

[0309] Synthetic Schemes 17 and 18 show methods that can be used to prepare
the compounds of Genus B4. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

B4. Further, one skilled in the art will understand that a number of different solvents,
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substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected
fromthe group consisting of nitrogen, oxygen and

WOl 200024800319] wherei n said substituted pol yROTaS2e3/030962
al i phatic groups, substituted phenyl substituted

napht hyl and_substituted heteroar contain 1-
coupling; degrintand regsEen peRdiiony cans‘tﬁo&teﬁtlaéht Slrnéh"é%t ré&ft“@as to yield

Jo{-[@ggamg@esgﬁ@up consi sting of H, hal ogens,
pol Eens al koxy group, _ substjtuted al koxt\{1
al ky|[03l§ bstheuqkél@pdamktyq: art gyil| qp;;;eﬁmenwagws in the sequence and

W%\%@e%e Q/ﬁéy&ﬁ%ﬁy v th%r ﬁ%@@eacmmm&om analogous

k@300 shewar @i othe@wiseskugwh é‘&lld;ldﬂﬂf berepiepriptaly, plséd in the processes

&8O?S{°§+%L(g%eocfongg??dt I&r %Pﬂ%gpgg{ cycfgg%dﬁiyglkyl oICS Cgl iC
aI | pﬂ@ﬁljlts Ip Hemprogesses lbsstibad hegsin ngxéhglprcpm chty he compounds

T R (TR TR e

profesifviet groep:k et gaemily | wetloretegnized 113’ brst elribled dnnthe art of organic

d.h t
R N N I —
b}UItlfeLlpmceEs@é%Zdi] ttﬁowhmdl‘aaremi, mnugx @khngrgufisemay not be expressly

i B SR AR R AP v
ﬂﬁ&ﬁ:to&' Gfg'imc cﬂaﬁis@ﬂaibeﬁbr &Hﬁipllbet[‘lw Gramay EBrofedtiwven@rofifs in Organic

Synt het,l C WD 2004/ 024897
§YPH‘QE2 )b(% %ngg am nati on NO2 reducti on N~t QaN
- 02 Oﬁlﬁl NIiHDrédwdts GIN'thR Gedutiddhs- Bﬁscmbed Herdih Nite Hsolated by

qu@mﬁmﬁaqw; sq]g'\i‘rl'gg %%ﬁgt&?%‘ dxft}i%tlz at bron grap #,%%& R jike.N R

{0313] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
[0314] The salts of the compounds of Synthetic Schemes 17 and 18 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 17 and 18.

Compounds of Genus C1
[0315] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C1):

“—6{%@

Genus C1
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Cl,kRT OHNN~HR R H Synthetic Schene 20 NO2

am nati on NO2 reduction 021 02N N C C71)-NH 20 O N
NH2 CHC R 02N 02N HR t -a", NNH2 HO O O reduction
, NNR NR H’PNLNHOHNH 1R H Synthesis of the
Compounds of Ge)nus Cl [0322] Synthetic ;Sgchenes 19 and

w8 2003/d54d67 et hods that can be used to préparg
compounds of Genus O . One skilled in the aCIHﬁ?or‘sloswsz

appreciate that a nunber of different synthetic
r eagddtén s Mem'aBL rmst Mareuaapenden&wsﬂleh:wi fram livegroup consisting

or BRI ke, 00 Wl S e PoS S kS, i
cyamd, CEHICE,, (BGNH@(Z@NHRd Qﬁd_BIHCOK;,I/ US2003/ 030962
¢ ; o .
C he TR o Sl I sel R B BpR D dohAfiedh i O o At bt
p-fiébidhdhzyDag dikdlitytating amplh%aém syitl I0;-G3 pikyEisalegted from the group
varjations,in.the se nce .an further, wll

w%éﬁf%@%??h&ﬁﬁrﬁgc orehcalslopriate reaction
8 ? R g?ﬁsp ns g&}feﬁ&ﬁ Rhﬁldé}'(}ai'élﬁdbﬁ&deﬁt@%6k¢t&hﬁoﬁ Mox@rconstlstmg of
W se nown ppr.o
H 0 a8t K s NI RSB Gt eviloalist moRay i ahphati
grotpa e XBSktithed c%@hc [ ér&rﬂsh%h&[}@,c e@tﬁ&ﬁted eﬁﬁdhyp eshphthyl,

herein for t Earatlon of the conpounds

subjtitatedonapbthye hempary aryh sndlstipgedoheterensylpvarein saig hoteroaryl and said
abSRAH ABGbSy1 Edfais B hEEORGLS Wikkein said heteroatom is independently

selected from the group consisting of nitrogen, oxygen and sulfur;

{0319]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF;, NO;, NR'R’, NHCOR" and CONRR’; and

[0320] wherein R’ is selected from the group consisting of H, alkyl, substituted

~alkyl, C3-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

wherein said beteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

o

said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0321] Compounds of Genus Cl may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,
designated Synthetic Schemes 19 and 20:

Synthetic Scheme 19
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protective groups are generally well recognized by one
skilled in the art of organic chemstry, and
accordingly the use of appropriate protecting groups

WO 20E@2488arily inplied by the processes of RAT&IS2003/030962
schenes herein, although such groups may not be

expr essl illustrated. Introq&btion and renoval of
such”sig bl eniptiat ect i ng_g sZafe@cll | known in the
N oL ,gani ¢ chem stry, Qr exanple, T.W

C?eeﬁ% Protective Goups In Organic Synthesis",
Wley (New York), 1981. [03251 The producg{/ﬁt t he

reactions descgib //Hé n are isolated b
con iNsaal uch as extracti
Q ogr apf the likeg 5§2E£M

mat eMN al’'s#not described hereih a?lable
commercially, are known, or can be prepared by

met hods known in the art. 0327] The salts of the
copprbds of S ic (=) Nbe N’R
above are prdpar e#ct Hng the appHd‘bTT

acid with a sto chwpnetric equi val ent  of the
conpounds of Synthetic Schenes 19 and 20. Conpounds of
GEn C2 [0328] One fanil smal | nol ecul e I gE

|nh itors |s d Rl 1 ow ng genus (CGenus
Cx1Y ® 0o H‘)—?QLHNMRGenusCZ 66 WO
2004162489 PCT/ 2({&)3/ 962 [0329] wherein L and M

are |ndepeﬁbently sel ected fromthe group consisting
of H al kyl, alkoxy, aryl, substituted aryl, hydroxy,
hal ogen, anino aIkyIanino nitro, cyano, CFS OCF3,

IHation

CONH2, CONHR and NHCORI; %hg;ein Ris selected
fromthe group conS|st|nﬁ 0 %%% al kyl , benzyl,
p-fluqg y| amrgtiofli - aIkyI ‘alkthmmherein sai d
CKb€5i§I é i s—setected P ﬁ group consi sting of
a straﬂbht'chain, branched or cyclic al kyl; [0331]

wherein R1L and R2 are ingependently selected frgnithe

gr oup consisting of H kyl , substituted al kyly,
C3-C9 ¢ \ gy Ky ,O@ii%s—?ze'\med C3- Q&;_i@ N-R
pol Gl aliphatic 0 subs¥ |% NPO cHc

al i phati d%bups phenyl, substituted ph@nyl,

napht hyl , o
2 . o)
v ~Cl
reduction XN ‘—/kN—R R N =
H2-N "\/IN\%@ H fo) HN——}K_'\/ N \%L l-NI’R
N" R ig NN

Synthesis of the Compounds of Genus C1

[0322] Synthetic Schemes 19 and 20 show methods that can be used to prepare
the compounds of Genus Cl. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

C1. Further, one skilled in the art will understand that a number of different solvents,
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substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatonmns,
wherein said heteroatomis |ndependently sel ect ed
fromthe group,con3|st|ng of nitrogen, ‘oxygen and
wé?ﬂoil 4s970 0332] wherein said substitut ed po'p}f&%%ﬁdo
atic groups, substituted phenyl, substitute
naphthyl and substituted heteroaryl contain 1-3
cou?ﬁﬁ@ hdnteatidSreadtiof lcohditiasi @n teulssd i therdyntheses gbaetivmsdtio yield
ron1the %roup consi sting of H, hal ogens,
al koxy group, substituted al koxy,

al k[!)1323]SUb®hé tslblll&ﬂma‘cﬂé)/irt will apfrgdisivaniationy lin the sequence and
hydr oxyal kyl , car bony

N R o
reag&'ﬁ Showd ©f @iherwise hﬁm&eﬁr&@h @byt K@iﬁpﬁdpﬁa@fyomd in the processes

consi sting of H, alky substit uted alkyl -
abayy ¢4 makq@ap corappyads qf@fﬂé etesySchgmes 19 494 2 pol ycycl i

al i Ay CSt MBPRksses Eddbifell theteRitfoP lﬂﬁfb('bpardﬁaﬁmfm& compounds
substi t'ut ed napht hyl , heteroaryl and substituted
of rSentbctuaSyhemes viBeandi 20 ofiitee prafested Fahodunegtss they requirements  for

pro\?\%g% % § ey %& AR" Wkl GeRaRizd by Borld€kfile@ahOMKE , art of organic

eteroatom i s i ndependently sel ected
chémlsmy tahé acpoudingly thedise pf rnpraprialsi RtEging STQYRY Heppcesspfify implied

5cesJeQ g;lsdfixe R RERirOfaiR P Ssubll giips Rfay not be expressly

eS|ze by any conventional” reactions knomn in
mustmear IntroBnciiop laad repovalyof shaswiiahle protrgting graugsyirs Wl kgown in

oS B Gy S i Oromic

SyﬁﬁﬁﬁiﬁmﬂﬁsfﬂaﬁgﬁﬂﬂIPSNEQ anmi nation NO2 reduction 02N N
02N 0 N -y N A
NNHES %NN JBS ﬁogﬁs S‘ng o on@' Boscid Q\ lr\llexfé% [re ikdlated by

Cyc | zat 1 on
conenitional organs-suth 2y exirRtion 2istillption, p]ggmmgrpplfy\,aqq the hke

[0326] Starting materials not described herein are available commercially, are

goso%z

known, or can be prepared by methods known in the art.
[0327]  The salts of the compounds of Synthetic Schemes 19 and 20 described
above are prepared by reacting the appropriate base or acid witha stoichiometric equivalent

of the compounds of Synthetic Schemes 19 and 20.

Compounds of Genus C2
[0328] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C2):

R1—< /:EII?__Q Ry

Genus C2
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OV NR O RO-HN NN H- R H Synthetic Schene 22 N~
02N NO2 reduction NOz amnation - I1INH-d O2 Ni 20
O _(NH2 NN 4- OC HR 02N NHR k\ h 2N N, N
WB2004024890 ~Cl O reduction NNR R* \ N HPNTNS200p/@30962
MHR NHy H R Synthesis of the Conpounds of

Genus_C2 [0335] . Synt hetic.Sch
et P el eSS Slehezan e ER e e
oPHUSKH? alkoRE @ﬁ% bitgtituied abNEhPiréxyMhklog Rired, allleyldniind, nitro,

a nunber of different synthetic reaction schenmes my

ayenq, §Es A 3sGANHeONHR gt NEPRunds of Genus 2.

Fur t heyaop on&yakd] R §elefted H6in el griip! dondidtile bSHAOLC Wenzyl
nun‘ogr o% di fferent §8| Sents, %SPV\B 200%,/ 02’4887;m ’

H;@WTQEQO@ 3nd digaligiamingyellsy); Weerein eHd £1-4m vkl selpcis from the group
cggg%lglo@mm@@pcm b&%ﬁcﬂe&&c&&% Byt heses reactions to

yie [0331] 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, substitued 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;

[0332] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl comtain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO2, NR'R’, NHCOR" and CONR’R’; and

[0333] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted Cs-Co cyi:loalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl -zmd said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0334] Compounds of Genus C2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 21 and 22:

Synthetic Scheme 21
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conparable results. [0336] One skilled in the art w |
appreciate variations in the sequence and further,
will recognize variations in the appropriate reaction
conditions fromthe anal ogous reactions shown or
ot herwi se knofwn; whi ch may be appropriatéely used in the
I above to make the conpounds of [

wgg eﬁie“?&gl and 22. [0337] In the processes es%??‘%é%?gﬂ
herein for the preparation of the conpounds of

Synthenbgs Schepes 21 and D, t Bacdenef erred
oz;&@r&nt s{ﬁ"j}ﬁ—ﬁqmzﬂ rent s f or—protective groups

aregeweral |y well recogriZedy one skilled in the

art of organic chemnj

appropriate 1y otecti

stry, and accordingly 6he use of
g groups is necessarilf inplied
by heszroces e (R schenes herein, hadyh such
o fLBUYS may ©ot £xpressly i N . M ntr oduct i on
%a ey al ~of ST SUT Tabl @Ngoplect idilg groups. are
well known in the art of organtc CHem stry; see for
exanple, T.W Geene, "Prgptective Goups in Oganic ¢

nt hesi s", W (New_Ydt k), 18&dton[ 0338] Th,@ /L
U s of i %m{ég% & cribet-hgpeifd \r &,y NR
i sol at ed b)fN a et i SrA i H 8)‘@ H

freans such as & qti O,

distillation, chr&matography, and the like. [8339]

Starting materials not desgribed herein are available
[

co rcially, are known, Bﬂ;an be prepared by

ds kn s : 0] The salts of the
g%apouné§Y% ' i \Sheftes 21 and 22 descri bed
above arerpreparedhtby reacting the appropriate base or
acid with a stoichionetric equivalent of the
conmpounds of Synthetic Schenes 21 and 22. Conpounds of
Genus C3 [03411 One family .of small nol ecule |IgE
inhibitors is defi nedSpsthetieSchenns B ng genus (CGenus
C3): OORIL--~ N I | HJ /wnd, NM nus C3 69
Y0 21 5Fae0m uszo@zy_@zdz [oﬁi’ﬂ%iﬁherei n L and
M arfe pendent|y sel ect BeZ Thiem t he group
consi sting of H, alkyl, alkoxy, aryl, substituted
aryl, hydroxy, hal ogen, gam no, al kylam no, nitgo,

NHg

0
2 1.

(o)
reduction /j[N\ "/LN—R N __/lL
- . |HN— N-R

N ﬁ>'—<\j// H OYHN—N(\—I\}—@ N
R'

/

N

Synthesis of the Compounds of Genus C2

[0335]) Synthetic Schemes 21 and 22 show methods that can be used to prepare
the compounds of Genus C2. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus
C2. Further, one skilled in the art will understand that a number of different solvents,
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cyano, CF3, OCF3, CONH2, CONHR and NHCOR1; [0343)

wherein Ris selected fromthe group consisting of H,
Cl-C5 al kyl, benzyl, p-fluorobenzyl and di-al kyl am no
waappy02er ei n said CL-C5 allcyl is sel ect edediEnznosioz0962
group consisting of a strai ght chai n, branched or

cyclic alkyl; [0344) wherein and, are ] )
GONRlRE:$RIBH PRY rECAE LRRFIYIDS FAR Re u@ﬁ'ﬁdﬁ% S¥reheses prgetigps to vield
ddmptdilresunfigibst i tuted al kyl, C3-C9 cycl oal kyl,
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consi[§337hg dh thd proogsess, dewnpgrbherandorstbp mppara{lm,atgqle compounds
t e I [

Suggl%%fitxﬁ t e(ll}gm%;nf ahh% gf ?}% 1'8% Ed %mﬁh%ﬁgﬁg 'gl %&H\‘%ﬁ'!ents for

puobstivet ptoeps h:et gemailylweibmcagmzeﬂ 2% susbg edidmitke art of orgamic
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@GN orgafiid ch@BiRy; seb fuor ekampke, T. W. Gedene, t“BrbtéotivnGidups in Organic
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rein &9 dently sel ected

8%05831'%33‘?3”8 gl@Ehoﬁ%g of “&“ﬁ??‘%&en oxygen and

sul f u034p)034 The Sdispd tirecenpbutes of Sy@Betiva§chbres 21 and 22 described

nt hesi zed nventi o e alent
RSiFe e B O AP0 Eber bR AR PRl soutvatn
ref et dompsunds dESynthresit ScheBen hatdi22. Schemes 23 and 24 70
WO 2004/ 024897 PCT/ US2003/ 030962 Synt hetic Scheme 23

02N\ NO2 ami nation &N N N2 reduction -N | ---~
-Campourds oNFEus 030 O N NH2 C / HR HR

[0341]  One family of small molecule IgE inhibitors is defined by the following

genus (Genus C3):

O O
R1——< NZ N —/u\ Ry
R

Genus C3
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02N N\ NH NH2 2N\ ~-- O 9%\H2 0 O cyclization 02N\
N NRreduction NN~( R ~~H-~- ZNH N H 00

~r~ CR O HNN--\ NNR C/ HR Synthetic Schene
24 02N\ NO2 arnination 02N N\ NO2 reduction - ~
I 1cl NH2 OQ-,R Nl-12 OHC/ HRNONVY N2 T 02N H
wolkbba/basd? O reduction N ~-NRR>C NO° ZNPUT)TES%(}WMQ

fir, / R HN H R Synthesis of the Conpounds of
GenusC371

[0342]  wherein L. and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3;, OCF;, CONH,, CONHR and NHCOR;;

[0343]  wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0344)  wherein R, and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthy, 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;

[0345] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyaikyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF;, OCF3, NO,, NR'R", NHCOR' and CONR'R’; and

[0346] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C;-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said beteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0347] Compounds of Genus C3 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 23 and 24:
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WO 2004/ 024897 PCT/ US2003/ 030962 [03481 Synthetic
Schenmes 23 and 24 show net hods that can be used to
prepare the conpounds of Genus C3. One skilled in the
BOR0040R4897appr eci at e that a nunber of di f f erpemius2003/030962
synthetic reaction schenes may be used to synthesize

t he conpounds of Genus C3. Further, one skilled in
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S &ﬁ n{.he escrlbed

herein for?the preparation ot Be 9unds of
Synthetic Schenes 23 and 24 of the preferred

enbodi ments, the requirenmefits for protective groups o]
ar eycg@mar al | ){q dr by reg¥ronski | R th

art of orgaft C—T': ,ct i . and accor di W‘@%@
appropri ate protectd ng groups i s necessar [

by the processes of the schenmes herein, aIthough such
groyps may not be expresslyo i Ilustrated. Introduction

and enoval NS Ui otectlng groups are
Bnomn f/ r nlc chem stry; see for
eYﬁﬁﬁT@* en tective Groups in Organic

SyntheS|s VVIey (NEMIYbrk) 1981. [0351] The
products of the reactions described herein are

i sol ated by conventional neans such as extraction,

di stillation, chronatoggﬂﬂg%, g ye like. [0352]
Starting q&;erlals not scrl ‘%ereln are avail abl e
caomreg ampatiok NnOWN,  Oly e peépined by
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Synthesis of the Compounds of Genus C3
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HNL \ HL N MR Genus C4 [0355] wherein L and M are

i ndependently selected fromthe group consisting of
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CONH2, CONHR :and NHCORI; [0356] wherein R is selected

wé bidWoddae group consisting of H C-C5 al kyI PCTREDGo¥ A
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reeﬁ:lub%jﬂfokwﬁ & QHBVise KHOFH ivfHidreslap BS?Pﬂ)ropnﬁél? Sibéd 1t @€ processes

33962

napht and substituted heteroar contarn 1-3
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wher @by Saifl, NRIGEELE T SeldBRPeRERAL Yrah eﬁ%eﬂ;olated by
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canybitional 1h&86 Oich @ entoackings @mll@wbrcmtmhb@nd the hke

synt @5?212 edstg}{ rHate?rﬁfé ShtdeQnnld hérFiﬁ%ié 4 QRSalEe ngxrﬂefélally, are

t he Exanp synt heses 1 nc the foll ow ng
knwanbrmepmdgmmewdmﬂ@a&henes 25 and 26: 73

VNP ﬁ&gé_gom%?«rj Né‘ h%\éggxﬂn%ﬁlg %? %Kntﬁé(t[n]:t ﬁﬁ&ﬁlé\s PCRRI®Y dedcribed

m na
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 23 and 24.
Compounds of Genus C4

[0354] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C4):
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02N O2N-,, | NH2 0 0 O >NR NNR 02N N NH2 ' dL-I H
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02~ ~N~ N NR reduction RNrNNHRHH O0OO0OXxg. QA
WO 204/04897 N\ N H R Synthetic Schene 26 ~NPR@AIS2003/030962
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O 01111 R1~CIO0 reduction NNNNR N N2NNHO HN HR

HHYN ,51’_% SynitMesi N{)f th ourzgqqzof CGenus C4
HN—E I \ / H
O8N |
A M

Genus C4

[0355] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3, CONH,, CONHR and NHCOR;

[0356] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0357) wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, - substitued 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;

[0358] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH,, COOH, COOR' COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONRR; and

[0359] wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-C, cycloalkyl, polycyclic aliphatics, 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.

[0360] Compounds of Genus C4 may be synthesized by any conventional
reactions known in the art. Bxamples of syntheses include the following reactions,
designated Synthetic Schemes 25 and 26:
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74 WD 2004/ 024897 PCT/ US2003/ 030962 [0361] Synthetic

Schenmes 25 and 26 show net hods that can be used to

prepare the conpounds of Genus C4. One skilled in the
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sh 6F ot herwi se known &H2may be appropriately

used in the processes above to make the cogpounds of
Synt hetic Schenes 25 and 26. [0363] In the processes
desgri hed hefRei {i{Re preparation of @€ qeRrpounds

@_L tfet i @”’Sc s 5 and Zﬁbij:_ =
BNt sTthe TequiTEme NS -for rt ective groups
are generally wel | recogni zed Nez2skilled in the
art of organic chemstry and accordingly the use o

approprlate pr@te tin egﬂ@ups u@maggessarlAy |ﬁp|;$9m
h'y-R

e
groups nay n exp sly |IIustrat%d A

and renmoval of suCh suitable protecting groups are
mell known in. the art of grganic chem stry; see for
rrple T W Cﬁeene "Profective Goups in Organic

esi s’ %"1981 [ 0364] The
é% uct *EP t t| déscri bed herein are
i sol at ed conveflti onal nmeans such as extraction,

distillation, chronmatography, and the |ike. [0365]
Starting naterials not described herein are avail able
commercially, are known, or can be prepared by

- met hods known in the %éﬁﬁkgﬁﬁ9&=ﬂ%e salts of the

conmpounds of Synthetic enes 25 and 26 descri bed

abov NOpr epanhdtich by reacpf e appeipriate base or

Qﬂkdgﬁfih a stoirchiomet N Ient of the

conpo 0 nthetic Sc enes an : nmpounds o
&l of Synth Sh d 26. Co ds of

Genus DI [0367] One famly of snmall nol ecul e |

inhibitors is defined by the following genus [ Genus
Dl) 7(5\1 1,004/ ggéS T N R’SZOO%QN@T‘Q‘%EE N»R
NH, H
o]
i R.)Lm o

reduction HoN (\Nj:N\ —/lLNzR - « NN -ylLN»R
1
Ay \"7 H HN—T:;1:§>—<;:& H

Synthesis of the Compounds of Genus C4
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Rj-~NNR2 HN\ NO L/ MGenus D1 [0368] wherein L
and M are independently selected fromthe group
consisting of H alkyl, alkoxy, aryl, substituted
wiOV2004/0248dT OXYy, hal ogen, am no, al kyl am no, mHCITUS2003/030962
cyan, CF3, OCF3, CONH2, CONHR and NHCOR1; [ 0369]
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group” consisting of a strai chain, branched or
dn;fellentcsyathlew rea¢tB 70hemdsanayi lw wRed tneynfhpsizg the compounds of Genus

#:F g;%'}%ﬂ?den %cl? l%lt ,Sltct{éeggglf lrﬂnh%@ %&H{pa?ﬂ Pt (%f‘ 8fefit soivents,

cublitg ﬁmﬂﬁn@eﬁﬁm ymhcbﬂﬂdsychn bp culsqdcgadhc @yrahQSpehwlactmns to yield

roups s st i tued polycyclic aliphatic groups,
‘%‘F&W@ﬁ &tituted phenyl , naphthyl, substituted

nap ht[by«tz] heDwer sidfied inathel Sl aﬁpm&cﬂatb hetatipwainythe sequence and
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consi sting of nitr an [03711
MF@W”@%‘W@@B&&%S&‘E%%E %a’é‘ﬁé;hat i c groups,

S ugst lgggg]eg %hﬁayiocessfstﬂbsdﬂbbdlhﬁ%nlfaplhé pyeparatich of the compounds
substitute et eroary ain tituenpts, .

oh Sviheios Sehames, 2B SRR 1ot HecPREd cBloRSHy M mrent for
£RBRLPd 'gflﬁp@fa.rengﬂ%?dHQQﬁélﬁ recBgiizddabyp g skilled rmmue grtosfporganic
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ghemmirtyl. and prsardiply f.hﬁyaq e,g@gropwte PRotgchns, giou 1¥s6§| nece&eﬂlay implied

%&s ke s&%escﬁ%cm(mt_ﬁ’ougﬁ\@ch BSupd maliloOBe expressly
and and [03721 wherein is selected fro

ilinstryged u{ate@wg% rlrdn!gmeral if sugh ﬁwbleﬁﬁgﬁwlﬁ“@’é’s atg WS} known in

%‘@of(&‘g&nfbﬁﬂhkﬁﬂswsdéb $dri eicathysie] TOR- GReetiy, CPmadekiyd Groups i in Organic
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sul fur. [03731 Anaqt her subgenus of referred
SRBWR EFR RE RIERFRT; bydeethnds ig th of the

f ol | oye388] COMBe BalftSaf t@@c@mumsaﬁ s&nth@emeﬂas 26 an@b26MRscribed

Za?agée/ arg gr%;?ZredPtglr/egc%%cg) %%/aggrgggazte base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 25 and 26.
Compounds of Genus D1

[0367] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D1)

75



R NHaJNN\ / NR2 o R Subgenus Da; [0374]
wherein Ris selected fromthe group consisting of H,
a-C5 al kyl, benzyl, p-fluorobenzyl and di-alkylam no
al kyl , vvhereln said d - C5 alkyl is selected fromthe
group consi stiyng of a straight chain, 1br,anched or

@h/bftssﬁ' kyl ; [0375] wherein Rl and R2 ar e perus2003/030962
epen ently sel ected fromthe group consisting of

H al kyl', substituted alkyl, C3-C9 cycloal kyl,
substi t ut ed @8- C9 cycl oal kyI pol ycyclic ali phati c
© groups, Fi itu ~ali pﬁati Cpgroups,
phenyl , "Yubskij t YN stbst it ut ed
napht hyI , hef'[é‘r ed |heteroaryl,
wherein said he sub8ti tuted

y
heteroaryl contain 1-3 heteroafppns, wherein said
het eroatom i s i ndependently sel ected froﬁ%eP‘ﬁé)lgroup

c on ds%ki ng ereﬂxbf, %19(? flare Py ! yﬂﬁﬂﬂse‘f&*eﬁ om tH83f&p consisting

gl n sai ic aliphatic groups
of ﬂlhﬂkylt alkexly, phydnsubstituted bﬂiﬂi hydrexy, hajolgerh amiem cplcylamino, nitro,

sub 1-3 substituents,
°Yme§§%’$¢§;§$%5ﬁ§ ggﬁl‘}}%en 'S sél ected fromthe group
con:mm]' ng whibrefd, R 3aklectedfiom (thed grbul cmge'sfmg ofiHk (s alkyl, benzyl,

oasliep @%ﬁ%ﬁ%ﬁ&%‘? ' % XA fég‘g%fé‘@‘:lﬁbﬁ group

oﬁm Eéﬁn,brﬁi\dheﬁﬁ&ycu@@ﬁ@l NOR2, NRR' NHCOR and

00
er e sel.e r t
gro l!?;ﬂg}) n SI H)S'Z 01}1d ndgxgg' tﬁff % tlIe cggsmtmg of
Cé'ﬁlcﬁ%uli‘s‘lﬁﬁité& b uﬁg-ce Wﬂ&ﬂﬁuﬁ&d@gﬂtgmlfmgwbmycm aliphatic
pol'ycyclic_a en ubsti ed ,phen
ETONDS h tSHyatitued uE@FWeil? é‘ng&gb hﬁfﬁ‘gﬂs H%}S‘ty r ‘L&’ jited ¥1, naphthyl,
suﬁyzﬁg&i Lag;th 1, h&&emadnw substii&d Betdtosdli d;hdsleh emdawfoaam eind said
sa| stit ar ai.n t
o hoistapt o Lo h g ins RS 47 deQReBhC R Sfpencenty
seidcfé?‘ﬁbﬁﬂ?%%r?%{boﬁmg of mﬁ@eﬁ,fomygdnrang Tﬂfur ox;k;g e n and
sul fur nus y
synt 8381 7 e V5D ﬁ";}n&) é@?ﬁ‘gé‘ﬁg QS’E’EV&C ﬂgg%%ﬁac%oupﬁ,nsgbﬁ]muted phenyl,
subBRued tnapﬁﬁﬁ nglde substitutel nndtwya tontdini die3 tshbstlhmhtb,owhmgm said
reactions nat ed nt het herres
supEoeRt i olsetp b ST oA 006 06 5 Ve BY AR, Ecy droup,
subGltEY afkAHY; taikT) substittedi aligi, tdidlklandinoalkyl, hydroxya.lkyl, carbonyl, OH,
OCH,;, COOH, COOR’ COR’, CN, CF3, OCF3, NO2, NR'R’, NHCOR" and CONR'R’; and
[0372] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, 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.

[0373] Another subgenus of preferred embodiments comprises any one or more

of the following compounds, as shown as Subgenus D1a:
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reduction?d{ 2N *~\ / OHN NN\ \ / NO R Synthesis
of t _thé:;aounds of Genus DI 78 WO 2004/ 024897
PCTI U200 :

30 icHScherres 27 and 28
show net ho tHat cdn bd pFRpar eR,
Y N K"/
0

R Subgenus Dla;

[0374] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alky};

[0375] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted aikyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatorns, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0376] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, -
carbonyl, OH, OCH,, COOH, COOR’ COR’, CN, CF3, OCF3;, NO;, NRR’, NHCOR and
CONR'R’; and

[0377] wherein R’ is selected from the group consisting of H, alkyl, substituted
allcyl, C3-Cy cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatics, 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.

[0378]) Compounds of Genus D1 may be synthesized by any conventional
reactions known in the art. Examples of éynthcses include the following reactions,

designated Synthetic Schemes 27 and 28:
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the conpounds of Genus DI. One skilled in the art w |
appreci ate that a nunber of different synthetic
reacti on schenes may be used to synthesize the
conmpounds of Genus D . Further, one skilled in the
art will undefstand that a nunmber of different
wcgﬂ)lo‘)?&% S coupl ing agents and reaction do%’fﬁ}k&'@f}osﬁ&?
2OUEET i n the synt heses reactions to yield
conparable results. [0380] One skilled in the art wl|
appreciate variations in the sequence and further,

will recognize variatjons.in.the appropriate reaction
conditions fromthe éhﬁ@gﬁgg?mnF@thions shown or

ot h iIN] kn ich may 8Ppr egandiet el y used in the
OﬂPFégéggeS aﬂﬁ@%&QU meye—{re] conpounds of Synthetic

SchayfesCi27 and 28. [0381] "Nh ™He processes descri bed

herein for the preparation of the conpounds of

Synt hetic Sch —2/N@nd 28 of the prefgeredo,

enbodi @yt s,ci eNr gqui renent s f\{ N gclfi ve groups
0,1eL-£ ner al kb—weH—reecogniaBe-py jone itTTed in the

ar t~ NMH.gani ¢ chemistry, and g@cobdi ngly the use of

appropriate protecting groups is necessarily inplied

by the processes of the schenmes herein, although such

groups nmay not_be expresgﬁ il lustrated. I\Ergduc_igth
cechtiane o dfigt?y_@’a % [fUERLL i ng pg-r-pu/% }3&@
Vel RnoxﬁhiﬁkN aNZof organi ¢ chenigtr§N’s§e or?
example, T.W Geéne, "Protective Groups in Organic

Synt hesis", Wley (New York), 1981. [0382] The
prjﬁucts of the reactions [legeribed herein are

i ated by, coh | mfans such as extraction,
—éﬁs%%kla?ﬁgn, B t oyréaph®, and the |ike. [0383] _
Starting terial stot described herein are avail able.

commercially, are known, or can be prepared by

met hods known in the art. [0384] The salts of the
conmpounds of Synthetic Schenes 27 and 28 descri bed
above are prepared bySymbaticiSobemd8 appropri ate base or

acid wth a stoichiometfigeequiMatdant of the

C-ﬂﬁzﬁﬁg%'ﬁfﬂgﬂthe6$*- hehres—27—anet 28. Conpounds of
Ry [ 0385] One ¥ am”"WHef smal | nol ecul e | gE

inhibitors is defined by the follow ng genus (CGenus

D2): 79 WD 2004/ 024897 PCT/US2003/ 030962 0 R14 0)~ N
INR2 HM_0 N=>N0.M

QHC NO
NHZ \ / d NS N ——/ 2
oNE > °=N{,;E;>—@
H

N/ NH,
(o]
reduction = A NH, Rl)\\d i N\ —/HTR
KN/ H 7;' N N

Synthesis of the Compounds of Genus D1
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R Genus D2 [0386] wherein L and M are independently

sel ected fromthe group consisting of H, alkyl,

al koxy, aryl, substituted aryl, hydroxy, hal ogen,

W0 2008/02¢89ky| ami no, nitro, cyano, CF3, OCF3,PCTOMRN3/030962
CONHR and NHCORI; [0387] wherein Ris selected from

th t f Cl- G5
o 1 QBB ApPbsi Seheoias Ry 1A% 180 FRYIos b Y v t prepare
find g@ﬁnﬂylof iGen8EeDACt Ofc EiiMsN fhBe AFOMIN apppddidts tHah@ mifnber of

a str ht chain, branched or c¢ cI i c al ky O40388

Jiffetent sammemachtm HhENGS TR ‘éth? opPgyds 1p€ Genus

%ﬁg %rtgéfc ?heS §l&xﬁ‘é¥l 2 the bt \ﬁ!ll'ﬂiﬁherst%@ﬁfat h WnBHebKdikferent solvents,
y

oal kyl, substituted - %é' oal kyl
evipling edents agdi 1pdrsion conditieny sen be @Eﬁsit ing éwmsyweﬁi%s to yield

oups, phenyl, substituted phenyl,
%ﬂ&%@ie{ﬁs@%ubst ituted napht h het er oar yl and

subst0380jed Gret rilied i themfewgf/ eppLesiaic Netiaiopn ity fheaseguence and
m?re w?;ﬁj RS %\'i%t\?agzri 1 Zl% & 8o n;gﬁﬂzt hdfion cgncf‘@&n@ R ﬂg‘imalo gous

sal ete omi s ependent | sel ect ed
faactions lskover oxupthemnm letowmgwiith may rbggv@prom&tylgewﬂhmthe processes

b 7 S By B iRy b D Y Y bt e

napht jegg1jan dInsthb prdcesseseﬁbshﬁat:@ haeinyfbr the preparation gf the compounds

B OB AR i s 1

pritectiad @gﬂ@s areﬁlgkmallygwelm pecogmsizedsby tone edtilled Koxfe art of organic

ﬁﬁaﬁﬁm RgteordsiyBRoRY otmprBrnt R RARR o o s gy implicd
Epfocedsedaf tHNO?chethb B’er,eianlﬂﬁEgh anch @ONBS Riay mohcbe expressly
390] wherein R |s selecte th ro
d]@ﬁgp@@ i W& etipp an( movalﬁi Bgr.?x Hﬁ%&pm@efﬁ% éf’@t@g aJ('?gwell known in
czy«:éro@ﬂ detginjc chietnisthiyt seedfok €@8mfl8, TV IGoednk,/ [Protgﬁtjllvy §§eupk in Organic
hat,i stituted phenyl, naphthyl,
gi’ﬂ ’? u?@yﬁg‘:ﬁxvﬁ?ﬁw’ 1%ﬁgt eroaryl and substituted
het er qmusg] ’I\hbepxedm:tss aif dthaeteastivas ydesenitgds h¢rgin are isolated by
subst ed het er oar. o]
arBreafina S el S uipesit Lol roiEh ARl O e ke
from qé¢ss3pr Olﬂmrmag‘lmlamhall gobdescmbbd berein, are xyajlahle cgpepercially, are
sulfur 039 ub & ed enbodi nent s
@é“lg VL%%%'%%& € 0 w‘?‘ﬁlgh EH)I | owi ng conpounds,
as shqm4]as Sihe gelttust tmeaommndsmmam@sggmes 27 and 28 described
P%u'eugg gpegérce)g 939 Pe%ctm(g tﬁzl appMpnatL bel}l)e ) acufl with & stoldhibmetric equivalent

of the compounds of Synthetic Schemes 27 and 28.

Compounds of Genus D2
[0385] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D2):
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O R Subgenus D2a; [0392] wherein Ris selected from
the group consisting of H Cl1-C5 al kyl, benzyl,

p-fl uorobenzyl and di-al kyl am no al kyl, wherein said
A -C5 alkyl is selected fromthe group consisting of
a straight chaip, branched or cyclic alKy]; [0393]

wmg&%& Bl and R2 are independently sel ecgelgi.l{é&ﬁgm:‘}u;hgm

group conS|st|ng of H, alkyl, substitute

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

pol ycyclic al®phatic gr oups, substltued polycycllc
al i phat i ups utted phenyl ,
naphthylﬁ ggﬁl and
substltuted d heteroaryl and
said substitut in O 3 heteroatons,
wherein said hetlroatomlis i ndggendently sel ected

fromthe group consi sti My of nitrogen, oxy@@mﬁﬁd

sul fur: [03 erg sal

al i p'ﬂé%G c gvﬁb&%%m‘ %pc? n@%ﬁk %l%&gﬁg M%é{&hg Consisting
ofHp latkRY |alkargl a—ybstlbstmttaﬂ aﬂyht}gdmy,yhalwm anmo;] alBylamino, nitro,

subst |t t eLal ai stituent is selected
°¥3P8’r¢1{3h@8€?r §9§%@0{;§WW8%§6¢#“ hal ogens,

pol yjo3d7pgensheréih RAX yelecgid diomn the giosp cdnsistiuf el H@iyCs alkyl, benzyl,

p-%llyléq%l subst|t t.ed, alﬁ@%’L di al kig gwlk% edéwthe eroup

cdlsti o?asﬂ&ﬁ hd@%rm&ﬁd%’rcycm and CONR R ; and

0395] wh R | ect ed N
E:onsw B ehsi R b R PRI B B gropconsstiog of

H plhs'%bmted zﬁksbsctstd:w alfey); daBstituted Q@d:sl@#cloamsal plyeptlicaliphatic

atics yl subst 1 tuted phenyl. t hyl
EEOUDS t FUPEHtNSd aalwwh‘;/l aliphgiice SEOYPSy | P ‘%H Zsa gg“yl’ naphthyl,

subRhiBlcd hpbthyl, RARESR) Rnd BhititiRE BEterdbhyl, vﬂl@ﬂmﬁ@ﬁdjheteroaryl and said

e S Ry AL i grnicnt

sE16248 fdAethe g&u? coisiREh S finftebea, oXyighil a@amfurpxy g en and
sul fur. Conpounds

synt H3& zedWB?e’&rﬁ?ldc%WM Bﬁgqycﬁq %’E‘fn} ﬂg% Stbstitaed phenyl,

stitGtuedt napEh @ RhE SubdtinBe hBeSes! icofthide3t Abstitadnks) Witibgein said
reactions desi gnat ed Synt het| cherres

and 30Q: 81
VS ORS 47 w5leaigd O SR EUPEERECRE T §9$ﬁﬂﬁé°€ Ygﬂ%% o%Y group,
sh¥dR naddl ek, O NRibStREsE bllcpIn diaRAkmmAaliyl OB droxdAlki, Eirbonyl, OH,
3CH3, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR' and CONR'R’; and

[0390] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, 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.

[0391] A subgenus of preferred embodiments comprises any one or more of the

following compounds, as shown as Subgenus D2a:

80



O NO2 ~N0O2 NH2 C NH\ | O02N-1 02N - ~F N NH2 NH2

G zation N _NO2 reduction NNH2 OGN NNHZN NNHH O

HNNR C R- 0YHNNORSynthetic Schene 30 N

WO 2004024887 NO2 reduction COZN 02N NCI N i NHPCT/USAR3/030962

NH2 OHC "1ZZZ N /NO2 O02N- - | O2Ni \ .4: h N i NH2 O
~Cl HR _reduction N/NHZ R ~ NHZNOHNNNO R

Synt hesi s of the Conpounds of Genus D2 [0397]

used to praparet 4 Genus D2. One

skilled inHhe : &znunber of
di fferent synth rresh% be used to
Furt her, one

synt hesi ze the conpounds of Genus
skilled in the art w | IR understand tha? a Bubdeeks 93a;
different solvents, 82 WO 2004/024897 ’
PCT/ U63%%b3/ 0¥mowmR igssipster figmehe group eansisting 2E H, GirCs alkyl, benzyl,

,g %ﬁa,g%l%g & eaﬂrﬁégg.}k?’f‘ whBRinSHALH Q588N RaElebted FokGhe group
consisting of a straight chain, branched or cyclic alkyl;

[0393] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phény_l, 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;

[0394]  wherein said subsﬁtuted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH, OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO;, NRR’, NHCOR" and
CONR'R’; and

[0395] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cos cycloalkyl, polycyclic .aliphatics, 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.

[0396] Compounds of Genus D2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 29 and 30:
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[0398] One skilled in the art will appreciate
variations in the sequence and further, wl|

recogni ze variations in the appropriate reaction
conditions fromthe anal ogous reactions shown or

ot herwi se known, whi ch may be appropriately used in the

I above to make the conpounds of

w@@ﬁﬁﬁzégé9 and 30. [0399] In the processes d—g‘ls"%%dsﬁ%‘”“’
herein for the preparation of the conpounds of
Synthetic Schemes 29 gyutheB0SeHentel?® preferred
enbodi n@&’al I the requirenents for ot ective groups

pigatipr I eqRQN Iedlnthe
OQT%EgBi@(ganlc chemni st ryjiZiAq ccordingly the use of

appropriate protecting groups |s necessarily inplied
by the procesges ,\p)e schenes herein, aIthI[Q(JPJgh such
gr oups rray not pr &ssl y | [ lustrate ducti on

an | 9 s SU|tab oups are
Owhﬁﬁ ﬁﬂ“ in the art of ng istry; see for
exanple, ¥.W Geene, "Pr ot ect | ve 6u s in Organic
Synt hesi s", WIley (New York), 1981. [0400] The
product s of the reactions described herein are

53&9 uﬁ ed by ﬁWN@an&u&Hﬁ:h as WNHZ

t P aphy, —amd—ttre~ Heey N\ /
Starting mater not descri bed herein are ava | abl e
commercially, are known, or can be prepared by

metgnods known in the art. ,[04021 The salts of the

co ounds of iC /I:Mrﬁe% 29 and 30 descri bed

a@ov ar e B%?%Eﬂ tighg the appropriate base or
acid with t OMEhI c equivalent of the

conpounds Bf Synthetlc Schenmes 29 and 30. [0403]
Exanpl es of conpounds of Genus D2 are shown below in

an array. Preferred go y c be synt hesi zed
according to the abovgyﬁggﬁggégngg)mo 2004/ 024897

PCTAUSROD3/Rig&i62 R NOp\ predmliz Project 111 R 1
C2N %67_8_9—1’0(1214ﬂ12/ 214 15 16 17 18 19 20 1 2

=—\_NO.
52
A NHe OHC‘Q oS N\>_<=—3N°
ozN;,'f\;[ NY_ Y

NH,

1] H
= _NH N =5 R
e . HZN_I\E;[ \ 7 o HN—F— \ 7 \g/

Synthesis of the Compounds of Genus D2

[0397] Synthetic Schemes 29 and 30 show methods that can be used to prepare
the compounds of Genus D2. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus
D2. Further, one skilled in the art will understand that 2 number of different solvents,
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6 7 8R 9 10 11 12 13 14 15 16 17 18 19
20 A famly of conpounds can be made with the fornul a
shown in Project I1l. The substituents R and R2 can

WO 2024807 f r om Substituents 1-20, as shown [REITAR2003/839962
WD 2004/ 024897 PCT/ US2003/ 030962 N zp-, | \ fig"" [::

ot g R R 6 i b o s
comparable results.

[0398] 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 29 and 30.

[0399] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 29 and 30 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.

[0400] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0401] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

.[0402] The salts of the compounds of Synthetic Schemes 29 and 30 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 29 and 30.

[0403] Examples of compounds of Genus D2 are shown below in an array.

Preferred compounds can be synthesized according to the above methods.
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F/ F'e54 A4 F OH40O17 18 19 20 16 Conpounds of
Genus D3 104041 One famly of small nol ecule |IgE
inhibitors is defined by the followi ng genus (Genus
D3): O H Ri-<NNR2 HN~\ 1\ / YNO MGenus D3
104051 wherei 'L and M are independentlyselected from
consi st i ng of H alkyl, alkoxy,
waa@étl"tgﬁtoed aryl, hydroxy, hal ogen, am no, Pg{TélfF%’?ﬁmr%‘fz
‘nitro, cyan, CF3 OCF3, CONH2, CONHR and NHCOR1; 85
WD 2004/ 024897 PCTI US2003/ 030962 [0406] wherein Ris
sel ect ed fro&‘nthe group consisting of H d-C5 al kyl,
benzyl, p-fl Wbeﬂzyl and di -al kyl am no al kyl,
wherein said O {{C5 ahKyTyi é\'\sel s om the group
consi sting of aostraiyght Ichain, nche cyclic
al kyl ; 104071 wherein arfyl R2 :
sel ected fromthe group consisting of H al kyl ,
substituted al kyl, C3-C9 cycloal kyl, sub®ituted C3- 09
cycl oal kyl, polycyclic alﬁrag&tmc groups, substitued
polycyclic alipbatic groups, phenyl substitufed

phenyl ., napht hyl . substRk ut ed napht hyl . _het er oar vl

and substi tuted heteroaryl, wherein said heteroaryl
and sdi d2 Subbt bt Bt el BeerOatly12cbBitidi 15 16317 18 19 20
hetfer oat ons, wherein said heteroatomis independently
selzcted fromthe group consisting of nitrogen, oxygen
and sul fur; [04081 wherein said substituted polycyclic
al igphati c groups, substituted phenyl, substituted
naght hyl and substituted heteroaryl contain 1-3
sulgstituents, wherein said substituent is selected
fraomthe group consisting of H, hal ogens,
polgyhal ogens, al koxy group, substituted al koxy,
r kgyl, substituted al kyl, dial kylam noal kyl,

hydfoxyal kyl , carbonyl, OH  OCH3, COON, COOR COR ,
CNA1CF3, OCF3, N2, NR R, NHCOR and CONR R ; and
[04Q91 wherein R is selected fromthe group
congisting of H, alkyl, substituted

14

15

16

17

18

19

20

A family of compounds can be made with the formula shown in Project II. The

substituents R, and R, can be chosen from Substituents 1-20, as shown below.
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al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, heteroaryl and
Worrge4/024892d heteroaryl, wherein said het er ;EMRIS2008/080962
said substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently sel ected
fromthe group consisting of nitrogen, oxygen and

sul fur. 104101 Conpounds_ of _Gen ey be

synt hesife I reac 5 kno

the art. g cl ude > f ol
reacti ofs; ig Sy Schenmes 31 and 86

WD 2004/ 024897 PCTI US2003/ 030862 Synthetic Schenae. 31
O N N2 am natlon 02N N NO2 reduction
N

-NO2 -NO2 =NH2_CI NH.. N 02N~ 02N ~

reductio NH2 fcl™Nrati ¢ N021f

R N\ d HN--EN OF H ynt het i

em naf,don re on MN~I2NckCl O
6 7 8

Cl
1 12 13

F

F
OH

F F

F OH o

20
18
16 17 19
Compounds of Genus D3

[0404] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D3):

O
: H
R,—( N/ N\>—C\——/N Ra
<Y
Il? M Genus D3

[0405] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFi, OCF3, CONH;, CONHR and NHCORy;
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NH2 OHC N ,NO2 02 020; NH2 HO ~~Cl H R reduction
NNN2 RNNHNNOHNY N\ O HR H Synthesis
of the Conpounds of Genus D3 [0411] Synthetic Schenes
31 and 32 show nethods that can be used to prepare
the conpounds{ of Genus D3. One skilled T the art will
wobBlfRsiset € that ‘a nunber of different synt
reacti on schenes nmay be used to synthesize the
conmpounds of Genus D3. Further, one skilled. in the
art [040b6] umdercmiRizdeledted from thendvarp cohsiding bEHeG1-Cs alkyl, benzyl,

ol yent 7 2004/ Q24897 PCT/US2003/.0 2
ot o B R il oo S G 7 AR 8 E01OHE&S o g, gpov
coﬁdﬂsﬁngyfﬁmgﬁichmlﬁﬂgiﬂchmﬁwcmiaﬂdyﬁ I conpar abl e resul ts.

04 One ski|led iin the art w appreciagte ..
£/ar ﬂé{oﬂbns wheremn Ry angd e atg ea‘??&emllﬁfa?lﬁ'ﬁ%ﬁ’ e|group consisting of
H, raﬂ@g _@itiﬂsﬁﬁte\a fancwt:%ﬁa Sycicmlkg,n SubRMpic Eg—b_at:ﬁzlda&ﬁrt; ipbREyclic aliphatic
condai tl ans romtne anal, ogous reacltil ons. s or
S Phe Bk RNV CHPRAES B ES Ra | SPRI0CRRrh ARyl
subMARRS S hthyl2 RN EaryI0andBKBstitiel Ke@nGAOANKiEeréth s hklaRhtyE and said

Schenes 31 and 32. [0413] In the procegses descr, bed
subgsifuich hatesparylneonisine badr BRtereRioes Wit i BEffigaiomop independently

seto¥iBd REh it sRGIp @BRE:tiRg oBliog3r, on(%ehB&l filfes, er r ed

enbodi ment’s, "the requirements for _protective groups

ar e [0k alWhproipesad pubstiyierl 2elycisic gHehalk grques e phenyl,
subdehut@] SRR dd SIBEHTSA 'DeterART RGHAT 413N GhnktifubiRs, URBerBih said

appropriate protecting groups is necessarily inplied
subsfituenbis gelentedfeoas the feroun sorsistingreGH Halogens, p%yha%gwhaﬂ,smmsmup,

sublth 5‘]9%1, Qﬁstﬁtﬁtﬁﬁ %ﬁcz ﬁiﬁa&ﬂiﬂaﬂ@f, Bdrokyalky? FabbiiNOH,
and renoval of such suitable protecting groups are
OGH},ICOORGOOR COR'eCHr €F0OCEs, §¥hi MR BndHEGOR yand QNR §; and
exa T. e . ' | b 1 i Gibsti
Sy T ML ED L o 0 0 e
aliylo discos cpfioallyd pubitutedn Sa-e seicioplkyl. oMY Hic aliphatics, phenyl,
e Nhy 1,
o304 e R SR AT M o AL Bt
wiBtreintsaidghetrsearyli anfl saidubslittied heferganilepasiain dricheieraqtems | vgherein

| { 0] oxygen
sa?réépﬂg)gs offl it %de?éﬁ%ﬁ@%%@%on?% REupPERRE R0 Dtr gen, oxyg

nown
and sulfur.

$2003/030962

[0410] Compounds of Genus D3 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,
designated Synthetic Schemes 31 and 32:
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[0416] The salts of the conmpounds of Synthetic Schenes
31 and 32 described above are prepared by reacting

the appropriate base or acid with a stoichionetric
wouwoasARasaT  of the conpounds of Synthetic Salavss003830962
and 32. Conpounds of Genus D4 [0417] One famly of

smal |l nolecule IgE inhibitors is defined by the

foll owing genus (Genudynthelic Scheme3l- /N N 71j/H R2

HN\ Ros D4 88 WO 2004/ 0248Q6, Pedidds2003/ 030962
(I)ZQA—%/:@:EEZ?EIE&W:—%%M Magseli-nfependenttysel ected from
t he lconsi sting of H, H. al koxy, aryl,
substituted aryl, hydroxy, hal ogen, am no, alkylanino,
nltro cyano, — 003, CONH2, CONHR and

419 Mﬂ%%elﬂ s /5el ect ed fron1tn§ grou conS|st|ng

e z and
anj no al kyl , mhereln sa aIkyI i's

selected fromthe group consisting of a straight
chain, branched or cyclic allcyl; [0420] wherein Rl
and R2 are inde endently seIected fromthe grou
ozt | ng0 glf kyF2-stiBzst irgdystien] al F‘ N =N,
cycroal Kyl ut &d43- C9 cycloal kyl, p i

al i phatic groups,“substitued pol ycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,

subsfi tuted napht hyl, heter?ar% and substi t ut ed

ary

he@ aryl, whexé&i and said
-t HNTEr . taon 1- 3 het er oat ons,

wher ei n sai heteroaton1|s i ndependent |y seIected
fromthe group consisting of nitrogen, oxygen and
sul fur; [0421] wherein said substituted polycyclic

al i phatic groups, subssyﬁgm@@dﬂﬁynd, substituted

napht hyl and substituted he&ero oscontain 1-3
ﬁgg%zzgg?htﬁﬁﬂﬂﬂhLel N L gu bSFFFHth i s sel ected
j group consi & .|t hal ogens,

pol yhal ogens, al koxy group, substituted al koxy,

al kyl, substituted al kyl, dial kylam noal kyl,

hydr oxyal kyl , yl, OH  OCH3, COOH COOR COR ,
CN, 3, NGCRS NR R N@ONR R ; and

[ 0462] mherefﬁ-RL—re—sel%ﬂHegf e group

consi¥ti Mg of H alkyl, substitiuted alkyl, C3-C9
cycloalkyl substituted C3-C9 ¢ cl oal kyl, polycyclic
al i phaticsy phenyl, substit te?kghenyl napht hyl , H
suyhsdibd ut ed n I By 04rRy 'nd subst —;/erR
heteroaryl HzNW het|eroar yT © WT%@ o)
substituted heterocaryl contailn 1-3 hetgroat ons,H

wherein spid heteroatomis ijndependently sel ected
fromthe gkFoup consisting of-nitrogen, oxygen

Synthesis of the Compounds of Genus D3

[0411] Synthetic Schemes 31 and 32 show methods that can be used to prepare
the compounds of Genus D3. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus
D3. Further, one skilled in the art will understand that a number of different solvents,
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and sul fur. [0423] Anot her subgenus of preferred
enbodi ments conprises any one or nore of the
fol| owi ng conpounds, as shown as Subgenus‘D4a: 0 H N
WO Subgenus D4a; [0424] wherein R is sEFEUSE3/030962
fromthe group consisting of H Cl1-C5 alkyl, benzyl,
col%iiﬁk WQER QAT YéacHioH] coliditednk Yad eNRed ik e, syatRERi Badtdhsl to yield
1-C5 al kyl is selected fromthe group consisting of
comgpasableregilEs. chai n, branched or cyclic al kyl; 89 WO
200&{4@%“896&’ 122086 APORAL apiecad VAREHGHs nhe %E(ﬂleﬁge and
are i ndependently sel ected fromthe group consisting
furter, wijl redoigyize vatidtions inuthe dppIppayats reagiapogdisipasniramithe analogous
td e - d ' ' [
ol e LA Bl g L e o
abgveemytake thelestnpburds of $yrhstic, Schapést Fydnd 32subst i t ut ed

nap , heteroaryl d substituted heterogaryl,

aolaTHl ot iecirarebees FRScaiphd Bl o s o the compounds
of S9h@EEESherB@N Riafid B230h diceprefinedtembildiviciity) thelirehuirements for

het eroatom i s i ndependently

. sel ﬁCt ed fr eﬁ] i hﬁ‘zgrour% .
protestiye SFPg oF srmerabyerell schgurcaRy @G Fkilted Joifsedrt of orgame

e | i i t i | i» i R
ch%.%ﬁi#gﬁg%&gﬁgﬁﬁ% ﬁ&sﬁgag?wpﬁ% dtEetdbi gPhipk IS nERURS implied

i futed naphthyl "and
by shb procestee cofhibe exchemeg| hereins althpugh Fuely igzaups Bt got be expressly

. erein said. s ' ' } .
i8R e jors R ST slch S BBkl Bl Welmowm in
thegirboforgatid shéntiste desfok examplel KW. Greaneh SrotectivedGraihsyin, Organic
di al.ky ' | kyl roxyal kyl, carbonyl, OH OCH3,
SW’_%W‘{* ,ﬁCFS, OCF3, NO2, NR-R, NHCOR
aﬂd [0419NR Rhie @Mu&t@48€]th&\hﬁlﬁiﬂo:ﬁs Wies'tt:)ﬁbﬁe Ih%iéledré ri@t:sinted by
the group consjsting of H _alkyl, substitute al. ,
conypntignal yreppwIucl) s exdiaiiqn, distillatioagcheematogrpphys g3 the kY
pol Yea18) | C Sibrtinh addtfils MaTYdribed hefREl irk Wvsithbphemythercially, are
napht hy substituted naphthyl, heteroaryl and
kngWhearican b Brepaed by efpods ke isithe @41 0 het er oar yl and

; h i | .
sai Jofreps < Ia?%‘t %gf BRI RHPindz VT Fnihedc Scitalee30ahAMR, described

wherein eroatomis i ndependently sel ected

abéyeoare prepangd by geastineg;the BppTgPIAte base obawd With yipachiomgirc equivalent
| ) : s D4 may be
Of%én{oﬁggé%%n%%%%é%ﬁﬁw reacti ons known in

the art. Exanpl es of syntheses include the follow ng

Cor"%%%;“iisoo%enusdﬁ§i gnated Synthetic Schenes 33 and 34:

[0417] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D4):

R1_<O /N N\ *_'/lI;ll Ra
R

Genus D4
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90 WO 2004/ 024897 PCT/ US2003/ 030962 Synthetic Schene
33 M N2 amination N\ NO2 reduction 02N i 02N i

Nl-12 O N0z ~N0O2 N NH2 G ~N NH\ | 02N N -12 02N |
WO RM2R4697 zat | on ~N~ N ~NO2 reducti on ~N~ NPSIrA$®o3/a89d2
Nx/H2N'/\/NHH OH C R OYHNi / N RH

Synt 4 a na [ reduction

02( erﬁil'éﬁ efe’Ni Tgl“km SoRpeRflY i"}Wm 1hg gToyp cqgsisting

&F\?H al@l(l,\l'alldoxy, 21\ subshitdfedHry) h&&dxhlﬁtham’ge?, axlnémo Ca:)lkylammg, nitro,
' hesis of the Conpounds

W’L@%’s&@? ?gﬁ@ gyﬁﬂﬁéfl emes 33 and 34 show

met hqo$19§ hat wkedéin Res skiRfdd H@mﬂh@@aﬁlﬁconhhlﬁxgc‘dflﬁpw-@&kﬁf benzyl,

Genus D4. One skilled in the art apprecj ate that

Rriiperpsazyisnd dirplicylapian plld, whereipseid rCeeG;t% issekerbomdle group
RRsiHER S b SrSyHI ChaS bZBcH6r GaEagnds of Genus

[0420] wherein R and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued 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;

[0421] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polybalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, cartbonyl, OH,
OCHj;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,;, NR'R, NHCOR' and CONR'R’; and

[04.22] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, 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.

[0423) Another subgenus of preferred embodiments comprises any one or more

of the following compounds, as shown as Subgenus D4a:

O

1_< /N N H
N y \n/
I o}
R Subgenus D4a;

[0424] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzy! and di-alkylamino alkyl, wherein said C)-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
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D4. Further, one skilled in the art will understand

that a nunber of different solvents, 91 WO

2004/ 024897 PCT/ US2003/ 030962 coupling agents and

reaction conditions can be used in the syntheses

reactions to yield conparable results./ 104301 One
wo bdobbhfgbs N the art will appreciate variati Qagsthobf

62
sequence and further, will recognize variations In t‘F’]e
appropriate reaction conditions fromthe anal ogous _

r eaqe42sns Svhevein Ry andtRyawsindeperidentiyrselebied fromdle gyeup consisting of

L.at el in.t ] .
e Sl ol 5 o b RS R AT
grbﬁﬁ’ RlERBS eﬁolﬁgr?m idﬁpﬁhﬁ? _egreixps,h fnlenylh eulstitapedr phdnyly wephthyl,
e co n 0 n [ ene n .
oo BB e HaL SpHSrCHF PR NAE P il hetoah nd sad
suBSHRMEE hét¥iBargT GbHEn ALT heteratomb, | whaeth |sail eetegosianeds bylependently
skilled in the art_ of .organic cheglﬁh#y, and
s %ﬁﬁﬁnﬁﬁq¥°‘fﬂfé’nﬁ}§@gd’ffm§8§ﬁnowgeé’taé‘ S8 ecting groups
I's ) rlﬁ&z%‘fﬁ aryhefeih @[ﬂth iﬁesktiﬂi@ed ﬂohB@yﬂIMi@EﬂRSgrafpsI dbmesﬁtuted phenyl,
schenes herein, although such groups ..
substiited giaphthyl pagds sy @af% Pﬁ??%‘g 8?9‘51% Q%“F%%Wgt Wherein said

' ' t af ©, Welopers) pe¥halagens, Mk
sxﬁﬁt‘ftﬂen? W ablsd BoR! @ %rr\y' &fsnggtﬂiffg berd$) poWhaldp 0xXy

art of organic chems or exanpl e,.

£
e BSLTAORORY,y Bk SR @y AL SRR s ydroryaly,

A, dRYCHOdor 1600r: LORBZIN, s, OLPAT-HNRIRY NEICOR and
reactioris descri bed by

erein are isolated
CONR/Rhndnal neans such as extraction, distillation,

chr Ofrgaﬁﬁgr a&p&gigqilqs %ég%t | 6% the Qb eomdidink i0R 8, alkyl, substituted

[
materi alfs no SCr | herein are avail abl e

alkgl @£ Cy ayblpalipls cubstitaoh, oo exaloablrlppekyayclig #jiphatics, phenyl,

s%&&?eqsg W5, .hﬁlﬁ,h&bgtftﬁted [n%%i-, @9&03391' Al Qlfostttﬁl@d heteroaryl,

CO ounps 0 nt'hetic Schemes 33 z?nd 34 dlegrl bed .

vellorsinesai hetproaqyh pedisaid) sibsatted Mgterarey! sppRL-? Beteropioms, heren
i | |efidid Licdted B6HItH &istin ®f nitrogen, oxygen

S%gﬁ‘%tg}yﬁ%?%fﬂ%%ﬁ%@??? &ehenes 33%’23(:34. [%435 £

apd eflfar.r ed enbodi nents include species in which R and

R2 a | i pleghd r 1154 S4RF B8 RRRizEd B ntional

pr ef Lor%rzgld su gd?%(gngsj@?%uf ]%1 and RZ???e indgglaenr?’dgorﬁvleﬁl.on

restiomst lewwor amthenarts oExasmmlesgel sypthesssyiolude shesdollowng reactions,

%g&%ﬁ%&%ggg%&&% and34:0--6 21 3 45 H3C ON aCHS
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alrlaa/d/ F/l HCO 11 12 13 14 15 FOXH F F
FOHO 17 18 19 20 16 [0436J Mre preferably,
substituents for R and R2 are selected from
wobemioddegnt s 1-5 and 13. [0437] The fol | ow RGTASZ008/630%52
conpounds were synthesized and found to be active in

in vivo and ex vivo as a ..T e enconpassed
Wit hin Supragenera A a %EZ"&%%OOM 024897

PCT/U 0 S— NN\J NG, Qedllion O N S-2 \ N
6-- \¢>2 "INV FNSaT 0t 9 o N
OCI NH,

N _NH,  CI \7 \“/O
o «
O N— OzN

Z~NH, NHz

cyclization oS N, />—NO; reduction N NS N /2 NH
O2N K/IN \ / 2N N N\ /
H H
o H
N — N_R
AL L W o (
_— Y N N \_7
R H

Synthetic Scheme 34
N NO, reduction

N NO, amination =
oS i

Cl

NH,

Synthesis of the Compounds of Genus D4

[0429]  Synthetic Schemes 33 and 34 show methods that can be used to prepare
the compounds of Genus D4, One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

D4. Further, one skilled in the art will understand that a number of different solvents,
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H-i.. I\ ~fANN S5

cylo N N."/HHH 011~Iro N N
\'V/ V' No NS6 94 W 2004

/1024897 PCTI US2003/ 030962

OS-7 Ny_NN/N OS-8 NNNNO -0-NO S-9 NNO

NS 10 Nei NOOS5-11 N Nomf N~ ~ O 95 WO

2004/ 024897 F’CT,l US2003/ 030962 d N S- ];.'2.";N N\ / NO
w&h0i02420°> 13 N N ONN ' PCT/US2003/030962

coupling agents and reaction conditions can be used in the syntheses reactions to yield
comparable results.

[0430]  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 33 and 34.

[0431] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 33 and 34 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.

(0432} The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0433] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0434]  The salts of the compounds of Synthetic Schemes 33 and 34 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 33 and 34.

{0435]  Preferred embodiments include species in which R, and R; are aliphatic
groups. In Supragenera A-D, preferred substituents for Ry and R, are independently
selected from the following:
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Cl NS-14 N\ / NOH d NSi5 NO NHO 0 S-16
NNNO elm96 WO 2004/ 024897 PCT/ US2003/ 030962 S-17
"I NONO ~1 NN O~1 NNS18 N\ / NOHH
WOL0402489719 N J41111H O\N NH H N O N/ \pCOutbs1003/080962
s-20 ONN
~ AN
2 1 3 4 5
N
H4C N/ CHs \N HaC

[0436] More preferably, substituents for R; and R; are selected from
substituents 1-5 and 13.
[0437]  The following specific compounds were synthesized and found to be

active in in vivo and ex vivo assays. They are encompassed within Supragenera A and D:
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Cl/ 1NOG Ol NNI S21 N\VCO C / 4NO-ON

S22 Cl HBCG-0/ \ NOO~NN/ S23 O / H3C O NN\
S24 N\ / NONS-25 aN NN O 97 W 2004/ 024897
PCT/ US2003/ 030962 Preferred conpounds include S-4 to
S-8, S 11, S-I3, S15to S 17, S-19 to S21, and S-24

- A particul ar conpound of the prefe

W P e 208 W 2004/ 024807 bfbsansnse:
PCTI US2003/ 030962 EXAMPLE 1 Synthesis of Preferred
Enbodi nents Schene 35 02N | NO2 NeEAOH, EtOH, rt, 95%
N N2 NC NNH z 2-Chloro-3 '
O I (NH4)2S, , % NH2 NO2
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N NH 2 Nitrobenzene, 1760, 24h 3 83% 02N N 1) Pd/C,
H2, EtOH, 80C HN N N NH N0O2 O NH 4 2) RCOClI, DWF, Pyr
N N [0438] 2-Am no-3,5-dinitropyridine (2).

WO Q¥k0248%, 5- di ni tropyridine (2g, 9.83 mvl PCnas2003/030962
suspended in EtOH (15 nL) and NHACH (28% ag., 6 nl)
was added dropwi se over 20 mnutes with stirring at
roomtenperature.g The m xture was s Ned for an
addi tional 20 m e amnd then
cool ed to 0C/T n¥an™ ting yell ow
solid was cole>ted £ Nd dried in vacuo
at 80Cto yie 1.7457g %70/() of yell ow
solid. 1H NWR (500 MHz, DI\/BOd6) 8 8.,69 (br s, 1H),

8.96 (d, J=2.830Hz, 111), 9.17 (d, Mz2.08 Hz, 1H),
9.26 (br s, 1 M M1 185.6. [0 -
2, 3- Di ani no- -Trtrol P'e To tirred

suspensi on of_2NAmi tr%pori dine (2) (1.62g,
8.8 mol) in MeCH (75 m_fl was added an aqueous
solution of (NH4)2S (20% 15 44 ol ) dropw se at
roomtenperature over 20 m nut The m xture was

stirred for an i Onad 30 m es at rodh
t enper ature anlt en\ .
The sol uti on was>#£odl ed

reflux for 30 m nutes.
roorﬁterrperature and the

solid collected by filtration/Arinsed with cold MeCH

(2x20 nmi), and dried in vacuo oom tenperature to

give 3 as a red sol id (0.812 27 mol ,s-160%9 . 1H
NI\/R(SOOI\/Hz s@ 6.98 (s, 2H),
7.35 (d, J=2. 8 d, —2091 Hz, 1H). EIMS

MF1155.1. 99 | 1 V\D 2004/ 024897 PCT/ U$2003/ 030962
[ 0440] 6-Nitro-2-§4-nitrophenyl)-3Himdazo

[4, 5] pyridine JJ_To a stirred sol¢{ od-11
2, 3-di am no- & nipX'r i€
nitrobenzene m) | ; @

7 2.6 mmol) in
T4 r obenzal dehyde
(393 ng, 2.6 mol) and”th¥ ni xrre héated at 175C for
24h. The sol vent was renoved by distillation under
reduced pressure and the resulting orange solid
collected by filtration using CH3CN. The filter cake
was washed with ether and air dried to give 4 as an
orange solid (0.614 g, 2.1 mol, 83% that was used as
is wthout further purification. 1H NVR (500 MHz,
DMSO-d6) 814.58 (br s, 1H), 9.28 (apparent d, 1H),
8.88 (br s, 1H), 8.51 (d, J=8.39Hz, 2H), 8.45 (d,
J=8.28Hz, 2H). EIMS M 1284.3. Rf-0.55(silica, 19:1
DCM MeOH) [0441]
N-[ 2- (4- Cycl ohezyl am nophenyl ) -3. H i m dazo[ 4, 5-b] pyrid
in-6-yl]-
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cycl ohexyl am de (5). To a stirred suspension of
6-Nitro-2-(4-nitrophenyl)-3Himdazo [4,5]pyridine
(4) (101 ng, 0.353 Mol ) in EtOH (10 nL) in an argon
purged flask fitted wth a condenser was added Pd/C
(10% Pd on carbon, 20 ng) and the apparatus evacuated
ed wth H2 gas. The m xture was he

wﬁ%@é@ﬁgg{ at nosphere of H2 for 3h then fil ?’tgﬁgjé%\%?asﬁ%z
through a pad of celite. The filtrate was evaporated
under reduced pressure to give‘a green oil (88 ny,
0.35 mmol ) that was used as i m‘runn anal ysis due to
rapi d oxidatjon, The green oi (@ di ssol ggg in dry
DMF (5nl) an YRy dyne eq, /039, 3.8mmol, 0.3ln)
and cycl ohexa hony oritke (2.2eq, 0.836 mol,
122.6 ng, 112 ) ‘added via syringe and the m xture
stirred at roongtenperature for 15h.QTo this solution
was added H20 (50nL) and the mxturelstirred for 15
m nutes. The res@lting solid was cqg cted by
filtration and og-Bphy over

silica usin A X tallj ion provided 5
as a white s\l pl (2 Q. \17% 1H NWR (500
Mz, DMBO d6) 513.06 (apparent d, 119, 10.00 (m 2H),

8.33 (m 2H), 8.12 (d, J=8.7Hz~2H), 8.06 (d,
J=8.7Hz, 2H), 7.78 (m 2H), 2 m 2H), 1.79 (m
71D, 1.66 (€ 1. 44 14, 1.285¢Mm 611). TLC

Rf =0. 35 (sil
Anal . (C26H31 !
2004/ 024897 PCTAUS2003/ 030962 Schene {36 2N NO2
NHAOH, EtOH, rt,

EIMSrlz M 446. 4.

2- Chl or o- 3, 5-di ni (NH4) 2S,
MeOH, 60% O ) gis 20h 3
81% H NO2 0 60C, 02N N O NH
NO2 N NH2 e
HO
(o]
S-16
== N
0O
Y N AN o
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6 4 NH2NH2, Raney Ni, EtOH H2ZN N NH2 1000, 1 h, 81% N
NH5 RCOCI, Pyr, DM O HNNNH i | NNH 14%7 - \
[0442] 2- Amino-3,5-dinitropyridine (2).

WO 5- di ni tropyridine (5.38, 26.4 nmMmPCY/UsA®3/030962
suspended in EtOH (75 nil,) and NHAOH (28% aqg., 30 nlL)
was added dropwi se over 25 mnutes with stirring at

room t enper e. The m xture was stirred for an
addi ti onal '[uu atNroomtere and then
cooled to OCinoan:ﬁa\:b e/ résufting yellow
solid was col |l eCted™ |t lon and dried in vacuo
at 80Cto yield 4.42 g (26 muol, 98% of yellow
solid. "H NWR (800 M1z, DVMSO-d6) S 8.69 (br s, 1H),
8.96 (d, .=2.8% Hz, 1H), 9.17 (d, .06 jgz, 1H),

9.26 (br s,. § 6.
2,3-Di ami no itrlyy'%n N9 a stirred
suspensi on of 2-Anmin®- 3, S-dinitropyridine (2) (2g,

10.8 mmol) in MgOH (75 nlL) was added anHaqueous

solution 101 0Q#/ 024897 PCT/ USg0 030962 of
(NH4) 2S (2044 0 o-.-- per aklys e over
20 mi nut es. 1 XQ ur &ywar” S&ifredA dfi addi ti onal

30 mnutes at rdom tenperature and th heat ed at
reflux for 30 mnutes. The solution was cooled to

room t enper e and the solid collected by
fiItration,@E\?ﬂ | ld MeOH ({2x20 L), and
dried in vacwe/at roémtIE e 3=®m a red
solid (1.31 g, 8.8 mdN, 9% =YH N MHz,
DVSO- d6) 55.31 (s, 2H), 6.98 (s, 2H),“7#'35 (d,

J--2.55 Hg 8.28 (d, . 2.91 Hz, J1H). EIMS 1vi1+
155. 1. 10444 N~
Anei no- 5- nﬂ%di@ g i (6321 To a
solution of 2,3-D am fo-5-nitTopyridi 3) in dry
pyridine (85nL) was added 4- nitrobenzoyl cHloride

(0.875g, 4,7mpwe|l) and the m xture was stirred at room

tenperature O FRe_mn Xt ke T then poured into
lor) ey “Fhe sesulting
o€t e by=Filtrathigpland rinsed

H2O (250mL) amd stjrr
with H2O until no pyridine remained. The Solid was

yel l ow solid was -col |
dried in vaguu t 80 Cto give 6 as %yellowsolid
(1.15g, He” ﬁ\(“\(j[“\

0 Ny N>—®—N/“\© 5-23

o]
/
HsC
0
N N N ~
P S-25
N— .
\ \
\ | > N
N Z
N N o)



3.8mmmol, 81% . 'H NWVR (500 MHz, DMSO d6) 510.12 (br s,
1H), 8.83 (d, J=2.55Hz, 111), 8.84 (d, J=8.5Hz, 2H),
8.35 (d, J=2.45Hz, 2H), 8.24 (d, J=8.7Hz, 21-1), 7.62
(br s, 2H). EIMS M 302.3. [0445]
6- Ni tro-2- (4-nit rophenyl)-3H i m dazo [ 4, 5-b] pyridine
stirred suspensi on of s
W(ké%ouzlf)%?ﬁnﬁo- 5-nitropyridin 3-yl)-4-nit robenngr%mgéwi/%og&
P&&%Sg, 3.8mmol) in ethylene glycol (75nm) was added
§dEmpounds ingludsSr4 ton%t8: Srbl, B3 $r & tolfelit, Sl %t SLBQGnd S-24

td QN5 64. j . erature
and pogﬂgﬁ%ﬁfﬂﬁgﬂ%@oﬁggﬁnﬁ; g%asﬁ%&?glssﬁg ‘ing solid
collected by filtration, rinsed with H2O, and dried in
vacuo at 80C to give 4 as a pale yellow solid (1g,
3.5mol, 92%. 'H NWR (500 MHz, DMSO d6) 514.58 (br
s, 1H), 9.28 (apparent d, 1H), 8.88 (br s, 1H), 8.51
(d, J=8.39Hz, 2H), 8.45 (d, J=8.28Hz, 2H). EIMS M
284.3. RM55(silica, 19:1 DCM MeOH) [ 0446]
6- Am no- 2- (4- Am nophenyl )-3Him dazo [ 4, 5-b] pyri di ne
(5). To a stirred suspension of
6-Ni tro-2-(4-nitrophenyl)-3Himdazo [4,5-Db]pyridine
(4) (0.5g, 1.75mml) in EtOH (40 nL) was added Raney
Ni (1g, slurry in H2O followed by hydrazine hydrate
(2 m.) dropwi se over 5 mnutes. The reaction mxture
was stirred at roomtenperature until the reaction
subsi ded and was then heated at 100C for |h. The hot
solution was filtered through celite and the filtrate
concentrat ed under reduced pressure. Water was added
to the residue resulting in the formati on of an off
white solid that was collected by filtration, rinsed
with H20 and air dried. The solid was then dried in
vacuuo at roomtenperature to give .5 as a light tan
solid (0.318g, 1.4nmol, 81% 'H NMR (500 102 WO
2004/ 024897 PCT/ US2003/ 030962 MHz, DWVSO d6) 512. 27
(apparent d, 111), 7.77 (br s, 2H), 7.70 (br s, 1H)
6.97 (br s, 1H), 6.63 (d, J=8.51Hz, 2H), 5.57 (br s,
2H), 4.97 (br s, 2H) [0447]
N-[ 2- (4- Benzoyl am dophenyl ) - 3Hi m dazo[ 4, 5-b] pyri di n-6
-yl]- benzylam de (7). To a solution of

6- Ami no- 2- (4- Ami nophenyl )-3H i mi dazo [4, 5- b]pyridine
(5) (100ng, O0.444mol) in dry DVMF (15nL) was added
pyridine (10eq, 1794) and nol ecul ar sieves. Benzoyl
Chloride (2.2eq, |I.Omol, 141ny, 116L) was added and
the m xture stirred overnight. The m xture was poured
into H2O (1501L.) and the solid collected by
filtration. The resulting filter cake was dissolved in
hot THE (25nL) and filtered to renove the sieves. The
filtrate was concentrated under reduced pressure and
the residue crystallized from CH2C12/ MeOH THF to give
7 as a white solid (26.8ng, 0.062mmol, 14% . 'H NMR
(500 MHz, DMBO- d6) 513.22 (apparent d, J=210.95Hz,

1H),
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10.48 (m 1H), 8.63 (dd, J=15.4Hz, 1.5Hz, 1H), 8.47
(apparent d,.=46.47Hz, 1H), 8.23 (d, J=8.58Hz, 1H),
8.18 (d, J 8.36Hz, 1H), 8.00 (m 6H), 7.60 (m 6H).
WO MD4I0R4897 434. 4. Rf-0.50(silica, 10:1 DCM We@rS20051¢30962
C26Ht 9OO2N5+2. 734 H20 [ 0448] The fol | ow ng conmpounds
were synthesized in a simlar fashion starting wth
(5): (0449]
N-[ 2- (4-adanantyl am nophe@w-_ m dazo[ 4, 5-b] pyridin
-6-yl]- adamantyl s \ € ] $20mg, 0. 036
mol, 9% . Mp: 4007C e NvR-T 900z, DVBO- d6)
813. 05 (apparent d, 1H), '9.31 (m 2H), 8.48 (apparent
d, 2H), 8.33 (apparent d, é 8 33 (s, 1H), 8.23 (s,
1H), 8.11(dd J=8.15 Hz, ke 7.87(m 2H),
2.04 (np2 4095 (monGidy rt%5°73 (m O7NH) ng Rf 0. 35
(silica, 18 DCML-IWB-I)——EL—NS—H» Anal .
(C34H39N502Nl §H20+0. 2CH30H) [ 0450] Hy
N-[ 2- (&Loyedotigppyidhanm nophenyl ) - 3H-i daéo[ 4, 5-Db] pyri
di n-6-yl]- cycl oheptylam de. A whi t% solid (100ng,
0.212 mmol, 48% . Mp: 374 C dec. 1HJ|N (500 MHz,
DNBOd%Slﬁ,fo% (yapparent d, 1H), Q.S@Spparent d

. °, NHAH), 8.1 fo,=8. 3Hz,
25. 8Hz——4+-|)——7—?-?—bft 4 J1.95- }—4——(—seH—es—e$m 22H)

TLC RfF=0.35 (silica, 19: Ve QiobentehdVisBT 4n Mt
474.6. Anal. (C28H35N502+9.27H20) [ 0451

N-[2 (4- (3, 4-di chl orophenyl ) am no- phen 3" 3H i m dazo[ 4
b] pyridin-6-yl]-3,4-dichlloro-benzan de. An off
V\m? %?z 0.12BYGrHBEIOHBEY) . | Vb; . 372- 374(:

dec. ' ( aa :
2H), 10%64  (apparent Oz R0 puft 93 i 5

1H), 8.294m 4H), 8.24 (m 1H) m5rg '7.88
(m 3H), EEMSM/z M’ 571 3. Anal
( C26H15C14N502+2. 05H20+0. 1DMF) 103 WO 2004/ 024897
PCT/ US2003/ 030962 [ 0452]

g”?. 045 cPhaPASUMIRELAGRE"O0 7 AT g0 ol o
8%{ g h?aﬁﬁuspeﬂ@é@ e ( 15195@ and/NHOH0) (8% aect i) WwisRdded

ﬁ:s%’b‘é*’z‘ POy SRS Bt il sh sl foran

nal 30 mpoptes; 3 roomm)tempgratyre fnd ﬂ@H)coo)sd 03 0{@ jn an ice bath. The

el findpdtiowdbblid °.
T Sty NS(IYI-VE)EJ %&%@bﬂ\ﬁlﬁ&% a?d F@g@b]vacuo at 80°C to yield 1.745 g

] Bk 74 oE vellexs sehidn yH PNRR (3003VERyDYISOH,) fiscba b &} 16, 8.96

qp d*ﬁw'lﬁ’””@z et RLSON G RS BRR R e,

NVR (! M—|22,3'Diﬁﬂlnd nlﬁ'i!ﬁyﬂdin( ) Tv arstirred sidpdnsiod Of A mino-

(’appar‘gﬁ/%ld%,e (ézg',&% s%ém% o *‘”‘3} éﬁ%ﬁ-ﬁ‘,ﬁ}“’%ﬁd@%"—ﬂ aqygus solution
& (OBL LM (2@4,1)5, mE, 48Bmaw]) ddpwise3at Bonf Sempdtdture BVdYB0MhiAutes. The
Mﬂmé’ %/%s @tirr&int%!r ‘an additional 30 minutes at room temperature and then heated at

reflux for 30 minutes. The solution was cooled to room temperature and the solid collected
by filtration, rinsed with cold MeOH (2x20 mL), and dried in vacno at room temperature to
give 3 as a red solid (0.812 g, 5.27 mmol, 60%). 'H NMR (500 MHz, DMSO-dg) 85.31 (s,

2H), 6.98 (s, 2H), 7.35 (d, J=2.55 Hz, 1H), 8.28 (d, /=2.91 Hz, 1H). EIMS M*'155.1,
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(C25H23 C12N5O4+0. 29H20+0. 1 DWVF) 104 WD 2004/ 024897
PCT/ US2003/ 030962 Schene 37 NH2 2N N O 3 NH2
02N-NH NH2 Separated by Si2 gel colunmO02N | \ _H2S
| \ Conc. H2S04 RT/ON,89%/ 100C,Ih/ NdOd NC1 NdC
1 2 4 Commer¢ial Conpound NHAOH 77% 120C/ 6h NH2 NH2

eroy Nickel H2/3h/RT N NH 98% NoPhEs2603R30062
wgagmz“%z am nopyrl di ne (5) was prepared from e re?

se R K. Robins; J. Heterocyclic
Chem“gwi %ﬁm‘ “—mmtgwl)cm;dazq G4Sipyridine (4). To a stirred
shtiox of ﬁSMB%Qﬁ%}?ﬁd&l&%@ M@@m%bﬁglrﬂﬁgl)f A Oﬁoﬁenzene (50 mL)

source

“C?g Eﬁ%@oﬁﬁwm‘lﬁ &PBringli 2o mo)l) ar@-tidh mixtoreheated ﬁDI7S°C for
ZQMT IThe 81vént WadlemdVep b??gﬁﬁa@h%é&t&& r;‘)%tﬁfﬁrﬁ gad thge resulting

at.. 0C. Then a m x of conc
°Fﬁnsf- slidyeqligeted by filtration ping @HSCH el fﬂﬂenuﬂgt vené Baslied with ether

oo L enperarur & @ S SR (AL Lo B0 e e s

withgutt fughercpurification. 'H NMR (500 MHz, DMSO-dg) 514.58 (br s, 1H), 9.28
(apparent d, 1H), 8.88 (br s, 1H), 8.51 (d, J=8.39Hz, 2H), 8.45 (d, /=8.28Hz, 2H). EIMS
M 284.3. Rf=0.55(silica, 19:1 DCM/MeOH)

[0441) N-[2-(4-Cyclohexylaminophenyl)-SH—imidazo[4,5-b]pyridin-6-yl]—
cyclohexylamide (5). To a stirred suspension of 6-Nitro-2-(4-nitrophenyl)-3 H-imidazo
[4,5]pyridine (4) (101 mg, 0.353 mmol) in BtOH (10 mL) in an argon purged flask fitted
with a condenser was added Pd/C (10% Pd on carbon, 20 mg) and the apparatus evacuated

and purged with H gas. The mixture was heated at 80°C under an atmosphere of H; for 3h
then filtered warm through a pad of celite. The filtrate was evaporated under reduced
pressure to give a green oil (88 mg, 0.35 mmol) that was used as is without analysis due to
rapid oxidation. The green oil was dissolved in dry DMF (5ml) and pyridine (10eq, 0.3g,
3.8mmol, 0.31mL) and cyclohexanecarbonylchloride (2.2eq, 0.836 mmol, 122.6 mg, 112
uL) added via syringe and the mixture stirred at room temperature for 15h. To this solution
was added H;O (50mL) and the mixture stirred for 15 minutes. The resulting solid was
collected by filtration and purified by flash chromatography over silica using
CHCL/MeOH. Crystallization provided 5 as a white solid (28mg, 0.063 mmol, 17%) 'H
NMR (500 MHz, DMSO-ds) 513.06 (apparent d, 1H), 10.00 (m, 2H), 8.33 (m, 2H), 8.12
(d, J=8.7Hz, 2H), 8.06 (d, J=8.7Hz, 2H), 7.78 (m, 2H), 2.37 (m, 2H), 1.79 (m, 7H), 1.66
(m, 2H), 1.44 (m, 4H), 1.28 (m, 6H). TLC Rf=0.35 (silica, 19:1 DCM/MeOH). EIMS m/z
M'! 446.4, Anal. (CagH31N50,+0.19CH30H+0.0002H,0)
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28% NHAOH until pH 3.0. The yellow sh solid was
filtered and washed with cold water and air dried (2,
17.6g9, 89% 1H NWR (DWVSO d6, 500 MHz): S 8.40 (1H, d,
woRokoky7 7.52 (1H, brs), 7.39 (1H, dd, J¥gThusass309s2
1.6 Hz); EIMS nlz: 196 (M+tNa+) and 173 (M). [0456]

4- Ami no-2 chloro-3-nitropyridine (3) and

4-am no-2-chloro-5- nitropyridine (4): Finely ground
2-chloro-4-nitram ne 2 (12Séhehedes careful ly dissol ved
in 10%,M0 2004(,024897 PCT/ US2003/030962 cone. H2SO4
(100n ) “angl NEat éd AHQAHEOH B698%h. Af thN\tEleb ution

had cool edNy om tenperature 1T was polred onto
crushed_i ce éo OO?d) and treated with 28% Qb unt i |
pH 3.9t eApketdiPe was kept bel ow 20C wpth an
acetone-dry ice bath. The yellow soligl was filtered

and washed with cold ice water and aijf dried (11g,
899 . dr.i oduct was boi | edcim H6 (0.500
L) wi ﬁ@@gﬂ?‘?‘ﬁ'ﬂS& St@aNgj NFhe sol mia@ cool ed

to RT—POHH—aﬁd»filt'e\[%the yeH-ow-soli-damor

i somer 3 (6.0g, 55% . 'H NVRNHPMVEO g6 500, MHz): 8
7.89 (1H, d, J=6.10 Hz), 7,33 (1H, %’?‘3'5‘?'9'6?%2 (1H, d,
J=6.10 Hz), EIMS: 172.9 (N 1) [0457) Thé&'%mot her

i quor was purified on Si02 gel columm (30 g) by
elution - Mith Nfae- Et CAc, ( 85:15) affording the
d&e) T mer 4yqoll HOG16009) . ' H N
500 ~n808.83 (1H, S5), 8. I0 (PH brs),
s); EMS m”ﬁz- 174.8 172. 8% RR%). [04581
2,4-Di ami no-5-nitropyridine (5): A solution of 4

4- am no- 2-chl oro-5- nitropyridine (4) (1.0g, 5.76

mol) in 50 M 28% NHAOH was heated in a seal ed tube

at  18OUHS BenegWe FRHght . Af tHew oling ARke reaction

m xt ure—t+o—+oem-terper at ur e aflf orjded @; ¥& red solid -
5 (0.770g0c, 7t%% ' H NVR (DVSO- o, 8O0 ): 6 8.66

(IH, s), 7.35 (1H, br s), 6.73 (&%H brs), 5.67 (1H,
s); EAIMS nfz: 155.2 (M1), 153.2 (M) [04591
2,4,5-Triam nopyridine (6): A solution of 5 (0.540g,

3.5 mol) in EtOH (50 m) @dmf%ck (0.600 m)
N

was stir riePARIEPME at nosphele fr H
t enperatur €. The prodult was ee KM C | ysg=tby
filtration tAfugh celite to e 6 (0.428 g, 1989 ;

'H NMR (DVSO-d6, 500 MHz): 8 7.11 (1H, s), 5. 1H,

s) 5.12 (2H, brs), 4.64 (21L brs) '3.34 (2H, b ;

EIMS mz: 125 (M') and used as is in the next step.

106 04/ 024897 _PCT/ US2003/ 030962 Schene 38 NH2
C@H%gﬂ D A iing-3,5dnitronydine (3), ° 2-Chioros stintopyrdine (5.38,
26.4 mmol) was suspended in BtOH (75 mL) and NH,OH ( 28% aq., 30 mL) was added

dropwise over 25 minutes with stirring at room temperature. The mixture was stirred for an

additional 20 minutes at room temperature and then cooled to 0°C in an ice bath. The
resultling yellow solid was collected by filtration and dried in vacuo at 80°C to yield 442 g
(26 mmol, 98%) of yellow solid. 'H NMR (500 Mz, DMSO-dg) & 8.69 (br s, 1H), 8.96
(d, /=2.83 Hz, 1H), 9.17 (d, J=2.06 Hz, 1H), 9.26 (br s, 1H). EIMS M*' 185.6.

[0443]  2,3-Diamino-5-nitropyridine (3). To a stirred suspension of 2-Amino-

3,5-dinitropyridine (2) (2g, 10.8 mmol) in MeOH (75 mL) was added an aqueous solution
101



H2N H2N PPA \ NO (80C, 6h 56% N/ ry NNH2 $ 6
02 7 Acid Chloride THF/ Pyridine RT, 4h, 58% O N HH N
H2 O N H RaneyNi ckel /H2 \ NO 10 N/ 2 FAOH, 80C, 30
Acid Chloride THF/ Pyridine min, 92%9 RT,4h, 51%N /
NH NH H\\ O MeOH 11 CH3SOBH/ RT/ 2h x 2” (;HSSOS H

wégoﬁ/gz%sz{p%o] 2-(4-Nitro-phenyl)-3Him dazlq,% IU%Z(E’%/O:&O%Z

pyridine-6-ylamne (8): 2,4,5 Triam nopyr
0.660g, 5.32 nunol), p-nitro benzoic acid (7, 0.888 ng
of 51.\138231@6)% 19 mitashctpaks;rat tonmﬁéznpf(rat@g)ovarﬂﬂ) thinales dThetmik 8¢ was
tion.
rrper at ulra%oé%lgﬁ) iy Legn ot 110 fﬁ?&s dinﬁq.hén fe8 Aefiux for 30

€d on e €XxCess
mii-lﬁ’r.és ViElse soduionaas zexded:ta mﬁmtetqperabxye aulidh¢ sadid collecged|biycfiltration,

st BRSO D Yt Bt 48 acoa B £ePl GREEPER o iy 3 00
reamldvqash%dsw:hﬁom@my ‘mdmr(lse«dmi‘&h DMSD-dg am? Sf; gﬁg,%% (s,
21 7.5 4§ S b Ehs i 180 FIME 551 T

sol y & R2ASHTRYS 8hi@ ridi!f—SI}*l)tzf-ﬁnt?dHeﬂﬁnﬂH@(G) p1rt> atssﬂuon
W t h Et OAc t

0 give é 75 5699 . 'H NVR ( DM5
of5 0%3-igzpino ﬂtrw'@m } sjn gfwm(r&iwe s§BSmg) 45088 Zslded 4

m%rgﬁ_elpfgylcatﬁ%rﬁzgg(g Rk I\ﬁl— %)1 an( BEmiRaR) wadMerellat roodbfentperature

0461 cIohexanecarboxyllc
foa20hd mﬂmtwma@ﬂpn @ﬁw; ntH-H 7%@&{) gndsstimed for 30 minutes. The
re%ﬁﬂlg?gaﬁ)vﬁ s%iél] w@?cﬁl@ct&? ﬁl-lEPa,tl@n %d ik dA0w R0 BYd vl RS pridine
remained. The solid was dried in vacuuo at 80 C to give 6 as a yellow solid (1.15g,
3.8mmol, 81%). 'H NMR (500 MHz, DMSO-d¢) 810.12 (br s, 1H), 8.83 (d, J=2.55Hz,
1H), 8.84 (d, J=8.5Hz, 2H), 8.35 (d, J=2.45Hz, 2H), 8.24 (d, /=8.7Hz, 2H), 7.62 (br s,
2H). EIMS M 302.3.

[0445] 6-Nitro-2-(4-nitrophenyl)-3H-imidazo [4,5-b]pyridine (4). To a
stired suspension of N-(2-Amino-5-nitropyridin-3-yl)-4-nitrobenzamide (6) (1.15g,
3.8mmol) in ethylene glycol (75mL) was added HCl (Conc., 3 drops) and the mixture
heated at 160°C for 6h. The solution was cooled to room temperature and poured into H,O
(200mL) and the resulting solid collected by filtration, rinsed with HzO, and dried in vacuo
at 80°C to give 4 as a pale yellow solid (1g, 3.5mmol, 92%). 'H NMR (500 MHz, DMSO-
dg) 514.58 (br s, 1H), 9.28 (apparent d, 1H), 8.88 (br s, 1H), 8.51 , J=8.39Hz, 2H), 8.45
(d, /=8.28Hz, 2H). EIMS M 284.3, Rf=0.55(silica, 19:1 DCM/MeOH)

[0446] 6-Amino-2-(4-Aminophenyl)-3H-imidazo [4,5-b]pyridine (5). To a
stirred suspension of 6-Nitro-2-(4-nitrophenyl)-3H-imidazo [4,5-blpyridine (4) (0.5g,
1.75mmol) in EtOH (40 ml) was added Raney Ni° (1g, sturry in H,O) followed by
hydrazine hydrate (2 mL) dropwise over 5 minutes. The reaction mixture was stitred at
room temperature until the reaction subsided and was then heated at 100°C for 1h. The hot
solution was filtered through celite and the filtrate concentrated under reduced pressure.
Water was added to the residue resulting in the formation of an off white solid that was
collected by filtration, rinsed with H,O and air dried. The solid was then dried in vacuuo at
room temperature to give 5 as a light tan solid (0.318g, 1.4mmol, 81%) 'H NMR (500
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Pyridine (10 m /0.300nl), cycl ohexanecarbonyl chloride
(0.100 M, 0.68 mmol) was added and stirred at room
tenperature for 4h. The reaction was quenched by the
aviolcdoa/apasof water and the yell ow solid was petiishenhsossz
air-dried and dissolved in Et OAc and passed through a

o8 DAR PR 872 2 Tergivgen %g’ﬁwrﬂ B s 18 697 (br s, 1HD,

26164(@24&97[{?@1-'1!)15‘327({@%(2 aPMBO- d6, 500 MHz):

8 13. 4 0.38 8.76 (1H,
8. 41( 4 Bﬂ‘{-éd N jl‘i‘éBamyg*mléqphergvlggtﬂ(tmazsw-lzlp;sdmwu-

laSifidel . 18,
TR N W0 o I

Fiasan BOamB oY fA4mmelkinglry DMF (15mL) was added pyridine (10eq, 179uL)

Lgﬁdl(xﬂ?lﬁégldégi}s%be ryén%i j(”l’f&ﬁd@iﬁ% U.?II'D.BDOI, (}ﬁhgg,( H6yElyas added and
Othe gniptyrd Jtirfed oFexBight. éﬂ)‘he‘r‘m)xtmﬁ&vasgabhﬂeﬂ dnto \MZU'I(I%g%)’and the solid
n I t
iz O et Bl e R S o e it CHF @SiL) and
f fikkezetl tbﬂmmhﬁklg\&g ke filtdatervasks lc&{teﬁtf’dt@nﬁhgﬁ%hﬁc‘é@ plte&ure and the
Na S use as 1 s

2 Si0S, BahfAh e SRR dhioel o e I g whits sobid (26.8me
Q.062nmylic] %

oo o e e 3 g s
g‘g‘t %2@8 @4, J5ipdty. 1 3HRALD Wﬂ/(mnaxeat h—¢a.87Hz, 1H), 8.23 (d
nir4acssm01m )8.18Y@ FRENGHIL | g?fmcﬁb éh *?fsbct[ﬁ:é(ﬁ?fgoﬁ'@ﬁéﬁe\f‘ 434.4,

irred at foom

added and
f%‘?_%z’?ﬁg&mewrle]a@w{%oﬁ? 20glr C26lln9:Noddd¢ He@ wit h wat er
and Sto4mgd Mo RIS coulRnk A dON BBt WISk B strtng

drle? and purified through a be
an with ethyl acetate afforded the deS| red

pr oduqo449i 1 @[L(@Maﬂﬁ&l%ﬁﬁhén@f@]ﬁﬁﬁﬂaﬁ%&% S)M?l -6-y1}-

2

?}?“?r“ %’T NM&E BMS Wi solid (e, ?i?iiﬁ mgjoh 9%1H)4p #05G d@anNMR(SOO
bMSH)z D&4§6 dg 1&13 d?r(%%paren% dOTiH§ 2&*31 ngQH? €|4§_Iﬁ%ppa.an t'8, 2H), 8.33
ée%mft f’721(1)2c¥ 33#8 ) 85_2|3|\(s er)z8 11481, 5=8.06 'Hr) 23.4Hz 62KDM7.87(m,
13m), éml(m §152G 193158y, O %1(111"2@ foc Re=d3d @itRd]19:1 pemmmeon),

Iohe ecarbox i ¢ acl
%’M éﬁ%ﬁ e(?waNsOp'Héﬁ;D}OM@Bﬁ dazol 4, 5- c]

L e

nfYgloheptylamides | A vehite solig (1@0@& BZ@rminoly48%a 3 7@ dec. 'H NMR
Th

00 Vet DMl ot SR bRy, 1. 928 bt R AN S e, 827

vy &Daédédddwlémlzmﬂmwmlme(cmw D54l (sertdsi ofin t Z2H). TLC

B Bt 5y s g s
(1H W§1] NH)N- [28(4?(9,4ednehlom))hen&mﬁﬁnoéﬂﬂnyl)wsnlmﬁdﬂzom-
Digfidiglinfls, 441{%% Bt an by i soud (15D € fo6hino, 65%)
(Mp@qmg) dec. AHENBIR( K500) MEBN DMSO- G0 BUB B2 & 29, 10.64
abBrcitt o, 20867 (m, 170), 8.46 (m, 110, 829 (m, 48), 8.24 (m, 1H), 8.00 (m 5H),
7.8 (m, 3H), EIMS m/z M 571.3. Anal. (Cy6H:sCLiNsO5+2.0SH,0+0. IDMF)

103



108 WO 2004/ 024897 PCTI US2003/ 030962 Schene 39 H2N O

."CN NO Acid Chloride / N02 2 THF/ Pyridine H RT, 3h,-

67% 13 8 Raney Nickel/EtOH 0 N\ - 80C, 90 min, 100%

/' '\ HO6 OAcid chloride NH2 15 THF/ Pyridi ne RT,

ON, 50% 14 Aciid chloride THF/ Pyridine, "N RT, ON, 16%
woNol4/d2ageh O N>~ ~~ H r-( NH 17 NaBHA/ Et OH / p Novssaosrosodd

80C, | h, 14% 16 OH [0465] Adamant ane carboxyFlc CN

[ 2-(4-nitro-phenyl)-3Himdazo[ 4, 5-c]

py rip482he- ﬁsr-yz-d4—@lr6hciﬁ-of>liéi)yl)ax‘n’ﬁnoéplﬁhjrl}-ﬁHﬁ@ddopﬁt,i-ﬁ]pyﬁfdin—&

jtro amne .8 (0.240g, 0.94 [ [ - | di
V- Ry Byt s el 024 fion P51l Mot S
dec( B 2800 (500 M1z LSO-dYye1 3 24 ¢aipardidd, 121D, 10.34 WhE2H], i8(626Cm,

at room tenperature for 3h. e reaction_was quenched
2E)y 844 (Apparer bf2HiaB20 WddThEHs 2tz AFDy BOP dw. BDi 8.03 (4,
y £ , ; .
B ey e g
( DNBé53Mi6, Nof(4-(drmythogypbenyangingphenyd)-3Hyimidago[dS- (1H,

blpgiiin gl Hhefibey il B hentofits ° 4 Wbl oD (118112 084 rmol
54%MMyp: 332 C dec. 'H NMR (500 MHz, DMSO-ds) §13.17 (apparent d, 2H), 10.30
(apparent d, 4H), 8.61 ( d, J=15Hz, 2H), 8.44 (apparent d, 2H), 8.18 (dd, J=8.25Hz,
24.65Hz, 4H), 8.00 (m, 6H), 7.08 (d, 4H), 3.86 (s, 3H), EIMS m/z M 494.6. Anal.
(C25H23CLN504+0.29H,0-+0.1DMF)
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[ 0466] Adamant ane carboxylic acid

[ 2- (4-am no- phenyl ) -3H i m dazo[ 4, 5- c]
pyridine-6-yl]-amde (14): A solution of 13 (0.200g,

Ova omnmaby? and. Raney Nickel (0.200 nl) in Btfidsi005030962
m) was stirred under H2 at nosphere at 80C for 90 m n.
TLC showed no starting material. The product was

freed fromcatalyst by filtering through a celite pad
and evaporated to dryness geRefad40rd the am ne 14
(0.200g, 100% wused for the next step. 109 WO

2004/ 024897 PCT/ US2003/ 030962 [ 0467] nHs,
Adamant ane- 1- car boxylic acid

[ 2- (4- adamant anecar bonyl - phenyd,n
pyri di ne-6-yl]-amde (15): To a sqgfutign of am ne 14
(9.200g, 0.50 mol) in dry THF- '
mi/ 0. 400m ), adamanti ne carbonyl c
075 mmol) was added and stirred at s;roomtenperature
under argon overnight. The reaction yas quenched with
wat er and StNHEI‘ed at rogm-tenperature for 30 m ng The
ye¢llow solid was filtered pndcaassgisiohsiongh Si
ugi ng CH2CEZXxMVeCH (95: 5) el uenf{ t hatozyi el

the desirgd prod : 5004 K3 p. 26 NVR
(DI\/ISOdG, ’°N"8’°1 H o, mNH), 9 ,
bris , 9. '87 (FL1, brs, 8c164 (111, s), cl

(JH s 8.08 (211, d, J=5.2 Hz), 7.88 (211, d, 4=5.0
. 2CommecigiComygind 'y . EINS mz: 449, 6 M'%; Anal
(C34H39N502x0 85 H20) C, H, N. [0468] 00 %
Adamant ane- 1- car boxylic acid 1207C/¢h
[ 3- (4- (4- ket oadanant anecar bonyl ; Hy NH
phenyl) - 3Hi m dazo[ 4, 5-c] pyridi ne- 6- yL] -am de (! é)
Tg a solution of am ne 14u4Q. 1 g, 0.28
pyiridine (10 ml) at room tenpgrat
cdrbonyl chloride (0.090g, O}42 | ) HB&RTadd
stlirred at room tenperature un n *bver ni gg Al
usjual wor k-up (as nentioned in ¥) afforded desired
prioduct 16 (0.025 1699 . .. 250C; " H NVR (.DMBO- d6
500 Ryag-Trigmmopyridine(S) pyas prqnﬁaed ﬁsprsﬁl%g&%fbkgusse@umnd REK.
9. 46 Robias; bHeterpgyplic Ehorgistry; Mol 196-208 (3969111, b s)

8.11 (211, d, J=10.0 Hz), 7.87 (211, d, J=10.0 Hz),
2.20-1.80 (28 H, m): EIMS mfz: 564 (M'): Anal

( C34HIBa&EPEX 21 .CAoro139minpPyridihe AdRnwas abeided cfrolpox yéangmercial

acid [2-(4-(4-
hi?af 8Xyadarmnt anecar bonyl phenyl ) - 3H i m dazol[ 4, 5- c]

pyri di[0¢553- vy 2—€hmdd-n(tt§@mmoﬁ3m¢ﬁn$@) lIt-Chlmoetfarmﬁo p@ridighl (15g)

e 0o eV bope e oni2d BTG B Yoo g o ming

| fitricTder] @2 haR1Y m)ads added eloollyponds b bendcbnﬁ‘lm mein. Thsreaction mixture

oSt Aot The Rradict o O GROLE 0 s i

T.’!K% Mﬁmtmtﬁ PH/BS. [The geljoitisht saﬁd cwak ﬁ\lvbﬁeh aﬁda%h}ﬂﬂ dvith cold water

S artenaol Hes 558 TR oMo g 300 Mt s B (id, 1=s.5 oy
7.52 (1H, brs), 7.39 (1H, dd, J=5.5 and 1.6 Hz); EIMS m/z: 196 (M+Na") and 173 M").

[0456]  4-Amino-2 chloro-3-nitropyridine (3) and 4-amino-2-chloro-5-
nitropyridine (4): Finely ground 2-chloro-4-nitramine 2 (12.5g) was carefully dissolved in
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(IH, brs, NH), 9.36 (2H, brs, NH), 8.59 (1H, brs),
8.29 (1H, brs), 8.10 (211, d, J--8.3 Hz), 7.85 (211,
brd, J=8.3 Hz), 4.70 (1H, brs, OH),.3.72-3.60 (1H, br
s), 2.20-1.40 (2811, n; EIMS nliz: 566.6 (W), 601.5
(M:Cl); Anal [(G34H39N5SMBx 3.5 H20) C, H N 110 WO

w@%gﬂ({29§4}897 PCT/ US2003/ 030962 Schene 40 H CJ‘:}{]R%I?\L(&OJ&

Chloride NO2 N/ N z Pyridine,
2h, 30% 18 8 Raney N ckeVEtOH 80C, 90 m n, 75%
cory. HzS@ (1B0xa)%nd hehtéd £ 1807C for hhorAftbe ti¥Héhiion Iﬁyd bdblé&i‘to room

terrgngfa&uof\lg _v%lgﬁ pﬁlﬁlr?? gxc_i/tB %@ﬁ@c{d)lces&_%@s e%%c@wnﬁl} 5@’}0 Rﬁ-ﬁ&l}i Entil pH
3. [The g&ci)np’iﬂtﬁ'ey?déa)s ;lrcﬁm Ué&mﬁ IBT with ﬁfdacﬂldtrcl)g@ﬂry(lﬁe Bath.N€h& yellow solid
wek Juban aht Faed TB s e et ibair B0 L $574). 336 g product

wa.\iVB&lefdQﬁ'&E@‘sﬂét Q@b@ﬁ) %th?danunuBhﬁst[rﬁﬂgt H‘Hé‘sdl\@ﬁ)n% bR to RT
addition of water. and the eI | ow p qduc

fory i lerecibg Yol sl i 200 4 (6 QBT 5 SVBOIMFO-ds 500

| h 4 t
MILY TR O %Bﬁ?“’i‘?’z%@@m’s %H&éj v ks Mg

)|sz) 510.38 (IH, brs, NH), 876(1H brs NH) ,

e s

wupc(z: Bmpe-EyQAeh 8 é)rvéfouhmthﬁﬁlemmdammr isomer 4 (1.0g, 9%) 'H NMR

1
O 30 R At B B s i iR A e g 00
1721831& )mol ) and Raney Nickel (0.400 m) in EtOH ( 20
t at. 80C.under.. H2 at [ e e
LR e e o v RS o "R RBIGE b et Foftono-
nitfopgadiné (4)r(1l Oaf avqmom);anfsommaw glIL.bHomg;rheated treh statedptabe at
12&’%,‘]'{06\"3 Eé‘:%ldq%ét Pgolfs'n%l %8 WacBRY £iBuOb Hod 19989t Whsrded
orange red solid 5 (0.770g, 77%). 'H NMR (DMSO-ds, 500 MHz): 5 8.66 (1H, s), 7.35
(1H, brs), 6.73 (1H, brs), 5.67 (1H, s); EIMS nv/z: 155.2 (M™), 153.2 (M)
[0459] 2,4,5-Triaminopyridine (6): A solution of 5 (0.540g, 3.5 mmol) in
EtOH (50 ml) and Raney Nickel (0.600 ml) was stirred under H; atmosphere for 3h at room
temperature. The product was freed from catalyst by filtration through celite to give 6
(0.428 g, 98%); 'H NMR (DMSO-ds, 500 MHz): 5 7.11 (1H, s), 5.65 (1H, s) 5.12 (2H,
brs), 4.64 (2H, brs) 3.34 (2H, brs); EIMS m/z: 125 (M" 1) and used as is in the next step.
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the next step. [0472] Cycl oheptane carboxylic acid

[ 2- (4- cycl ohept anecar bonyl - phenyl ) - 3H i m dazo[ 4, 5-c]
pyri di ne-6-yl]-am de (20): The amine 19 (0.094 g, 0.27
W0 2004/p24897 t aken in dry Pyridine (5 m) and PCT/US2003/030962
cycl ohept ane carbonyl chloride (0.100 m, 0.622 mmol)
was added and the solution stirred at room tenperature
overni ght. Water was added followed by sat. NaHCO3
solution. The m xture was SSchémi€3B at room tenperature
for I'h. The solid vas,filtered, dried and passed

through a §"e2 gel cpfum, eluting with ethyl acetate
af ford ite s 20_( 0. OS’GE, i NM 194C, 'H
NVR (DVBG d6,) 5 ):75%3“—%@—( Q—@—ﬂdﬂzog
(2H, s, Jgfl) ” brs), 8145 (2H Nd, J=9.0 M),
111 WD 2004/ 024897 BCT/ US2003/ 030962 7882 (2H, d,

J=9.0 Hz), ©.74 (1H A), 2.49 (1H, m, 1.91-1.25 (24
H m; BM mz 4744 (M) and g7 wff-d= Anal

0,
1\ H, Scheme 41 HH HON
I 1) nb- fi1) )w@mrfd Chl origle Myriding RT_ON
31% 21 Rafby Nckel kil T\ .@Izmoz
I NHO Aci d chlOpdeel, 24 i) H2
2h andAggCh;o,Q%)ng 40% 22 _AGhgl Chl &

' Acid c¢hloride P
FT, yTrdmnerdd% RT, ON 47% O, 7 00f N 25 NNH HO

23 NaBH4/ Et @ 80C12h O

e A A — |

CH,SO,H/RT/2h
i) x2 CI-113803H

[0460] 2-(4-Nitro-phenyl)-3H-imidazo[4,5-c] pyridine-6-ylamine (8): 2,4,5
Triaminopyridine (6, 0.660g, 5.32 mmol), p-nitro benzoic acid (7, 0.888 mg 5.32 mmol)
was taken in PPA (30g) and heated at 180°C for 7h. The reaction mixture was cooled to
room temperature and poured on to crushed ice. The excess PPA was neutralized carefully
by addition of solid K,CO; portion wise (caution) till effervescence ceased. The brownish
green precipitate was filtered and washed with water and dried. The solid was taken in
(CH;Cl2: MeOH: THF: NH,OH 50:30:17:3) mixture and filtered (repeated the process 3-4
times). The solvents were removed and the nitro amine precipitated with EtQAc to give 8
(0.575g, 56%). '"H NMR (DMSO-dg; 500 MHz): 811.10 (1H, brs), 8.77 (1H, s), 8.45-8.25
(4H m), 6.50 (1H, s), 5.67 (2H, brs); EIMS m/z: 256.4 (M) and 290 (M+CI);

[0461] Cyclohexanecarboxylic acid [2-(4-nitro-phenyl)-3H-imidazo[4,5-c)
pyridine-6-jl]—amide (9): To a stirring solution of 8 (0.116g, 0.45 mmol) in dry THF and
Pyridine (10 ml/0.300ml), cyclohexanecarbonyl chloride (0.100 ml, 0.68 mmol) was added
and stirred at room temperature for 4h. The reaction was quenched by the addition of water
and the yellow solid was filtered, air-dried and dissolved in EtOAc and passed through a
bed of SiO2 gel. Elution with EtOAc afforded the desired product 9 (0.095g, 58%). 'H

107



79% HON\V N N/ NNH HO NJ 26 OH [04731
Pyri di ne- 2-carboxylic acid
[ 2- (4-nitro-phenyl)-3Himdazo [4,5-c]
pyridin-6-yl]-amde (21): A solution of am ne 8
(0.1458, 0.57 nmol) and picolinoyl chl oride :
wadi/eGsbor | de (0.180g, 1.01 nmol) in dry p¥5t@5{b§¥{3§962
. er

m) was stirred at room tenperature overni ght
addition of water the brown solid was filtered and

NW@SMSO-&JQ)O\M—IZ)B@ZH.@B{&QE), R385 (132, GOISHY BOMG2H, £)n8.0UgH, dd,

Sy S S RS o o
e

pyr 19463 6- yelo Bﬁca(l’z’zyhc Aﬂéolzc(fhw%?ha‘ml)d%ﬂi@dazol4,5-cl

gltgl rred Wlth2(Ra Ns&%ﬁgg:ﬂﬂg@l@g% ((5161 unde L—%m(lo ml) was

stirged-withpRaey mctke}@ mipvasier Hy 459&6111‘&811082#& 4'118@ GfRr38 mips TLC
shé\feggﬂ rﬁﬁEﬁélyp%d&waaé hserdaﬁdns) eatmpit By GHirsfnl tB.l%u%:pcehte to

dried and used as is for t

mg!“é@ 08[03"97‘8@ ﬂwmaﬂmé"@lsé‘&'rqs@)@ﬁpr c acid
pyr 2 fodsgy C! ?Bg&ﬁ&&?%’m@ 4aYe a2 tol b fodudl 1 Bhda)-3H-

imidazel4 Ser) nyrixl,mmujamxdh &lldy CTQ) Beskming sdntinangf 1¢ N@ 830g¢ 024

0
Im£1I‘I§i él %gghﬁ/? I r r e at ’r gomet%&n%p%?gb?# étﬁondc (0 060 ml,
0.38vremol) grtas addzedmd atirredoatiroerp temperhpge ot Thegesatien mixture was

iRl REE el Saghef gy i Sl yelg ol Rag AR, gt and

pu('lﬁbd, thtwugh a hkd of 302 8l (Elmizm vbthsethyunpetate aﬁf«adqdl_the dgsnred product

119 ¥ 1515}9 ﬁﬁ%w) ﬁzl% &f&g&%)b%@ 2%5304@11413@ ngm«b -d; %0(?1’&‘7114&%'—12 99
(1B=brs, 0N )10. 27 (¥4, @mmﬂamo 0741, s ), B 15(1Hz}>r8)28 %77(1H, brs),

8, 671@[&6 JMsjo §4; 475}%@4@22 s {i\ﬁ %354(41"1 fh)(l'\éB 117 (20

[@MEWS Byz: I4dﬁ 6 VDY) dd4.6 ME)); iApalatGaeHs i Ns02.0.91 H,0) C H, N

L oAl SRR R A ol o il del iy om-

infid 2B [A, Sefyyidineaéhxtmiide dingsthane sylorpmide sale(12D. T @golutlon of

11%03 80476225 nhdlotf VMESE @ 'of; rletallstirdiBS acil (0. 65thifvas added and

stirred at room temperature for 2h. The solvents were removed under reduced pressure and

acetone and ether were added. The solid was collected by filtration to give the product 12
(0.075g, 52%). M.p. 258-268°C, '"H NMR (DMSO-ds, 500 MHz): 5 11.49 (1H, brs, NH),
10.25 (1H, brs, NH), 8.79 (1H, s), 8.165 (2H, d, J=9.0 Hz), 7.87 (2H, d, J=9.0 Hz), 8.78
(1H, s), 2.40 (6H, s), 2.37 (2H, m), 1.91-1.20 (20 H, m); EIMS m/z: 541.1 (M+CH;SO;H),
446.5 (M'); Anal. (CzsH39N505S; x 2.20 H;0) C, H, N, S
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80C for 2h. After usual work-up the solid was treated
with 10% K2C03 for I h. The solid was filtered and
passed through Si 02 gel, eluting with Et OAc affording
avaneode2489y (0. 039g, 40% . Mp. 305C ' H NVReCDWEDeskE0962
500 MHz): 8 13.19 (1H, brs, NH) 10.47 (11-, brs,

NH), 9.39 (1H, brs), 8. 765 1H, g J=4.5 Hz), 8.73

(1H, brs), 8.45 (IH, brs), (1H, d, J=8.0 Hz),

8.14-8.09 (2H, m, 789(2H d J85 772(1H

dt, 85, § 7. 5=Hz), 2.0

brs), 1]72 (Ncguvé"c "1‘*” m

(C29H28 1. H20) C,RT’

Pyri di ne- 2-car boxylic acid

[ 2- (4- (4- ket gadamant anecar bonyl - phenyl ) - 3 i m dazo

(4 5-c¢] pyridin-6-yl]-anide (25): A sol uti ofra@fNidke/Eton

4- ket oadamant ane cafs0emgkmin, 100%

gmol ) in dry Pyrjding (5 nl)

per.atur e overoy !

reat & s

gh si THF/Ryriding i"@
gt hy!| “Ec%%?at’e

70% . M p. . 'H NVR
8 13.19 (1H, brs, NkcadchJoi:&b ABF/Kyfidie
brs, NH), 113 WO 2004/ ozzrswm 16%

preC|p|tate with 0
give a solid 25 (0.

(DMBO.(6, 500 MHz):

hexame to

65 (1H, d, J=5. OnHz) .72 (1H
), X824 (1H, d, ~Ng. "
, 87 (Blliﬁm/dtonJ 8 2 ,
t . Do TIFchh, 1 7z N 5075 =0
(M1), 529. (I\/I41+ , 505.6 (M); | (C29626N603
1.05 RO C, H, N [0%78] Pyridine-2-carboxylic aci

[ 2- (4- (4- hydr oxyadamargyanecar bonyl - phenyl )-3Himd

[4,5-c] pyridin-6-yl]-amde (26): To a solution of 25
(0.057g, 0.112 xnnol) in EtOH (10 m ), NaBH4 (0. 020g,
0.53 nmmol) was added and the solution-stirred at 80C

for 2h ter ysual vvork evi ou ..
A for d088The ARt ﬁ’ﬁfﬁﬁ!ﬁdw‘igi]ﬂg‘g fiisnglpfimidazo(s -
:0 pﬁﬁﬁme@?ﬁ%mxdmm 216&& deMBoﬁ 51\%2: gﬁmg 0 224)@ 0 194Eimnol) in
T Byrifi (S iog G Daadapipivane, apogichiorigey (€407 L1 ramol
( ivlals adlied Amsme niﬂa')me sanga;xggdnh td@ﬁ;ﬁ}a:ursfcﬁ 4h( The ;esx)uon&ﬁ%uenched
o4 ddlicr et g e ey Sy 395 e Hipicd g igecd roueh a 0,
4g€i7us(iﬂg-lE£(aA:¢1,as 9, cluéthto @ve/ 23 §03654 W) TAGMROIOHISO-ds, 500
2 M
i PP 6 a5 s Ty Bet TR, %’) 40 Teht ), 8.2
20004/s8) 248906 0RTT HURZ.AIMOBL 6B 5 GeMene 442080
[0466] Adamantane carboxylic acid [2-(4-amino-phenyl)-3H-imidazo[4,5—c]
pyridine-6-yI]-amide (14): A solution of 13 (0.200g, 0.48 mmol) and Raney Nickel
(0.200 ml) in EtOH (10 ml) was stirred under H, atmosphere at 80°C for 90 min. TLC
showed no starting material. The product was freed from catalyst by filtering through a
celite pad and evaporated to dryness to afford the amine 14 (0.200g, 100%) used for the

next step.
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1) H2SO»4, HNG3 HO I \ HO I \ NO2 N NH2 2) H2SO4/ HNGB,
IOOC, 76% N NH2 1 2 0 MeOH, HC, reflex, 30% Raney
Ni, H2, MeOH, 40- pJ\ N2 N NH 80 C, 4h, 76%0 3
N2 pON-12C I\ ONO2 p\ NN-12 N NH C Pyr,
rt, 18h, 66%i24 5 0 1) HC, glycol, 169 C,Sh N X\ /
wopR40H®7H Xi 2) NaOH, EtOH, heat, 3h, 75% Pg.lﬁfsﬁﬁ 030
6 1) (COCl)2i CH2Cl2, 18h 0 2) 2-am nopyridi ne, r
18h HNC N\ / HNNNO 3) Raney Ni, H2, McOH THF, H
80 {9467Bh Adamatanetlagasbaxylie agidh{3~(47adagiantaiederboRyisphenyl)-

ety 5 i cibal 90 ST SRAT
mrpol ,irséwiﬂﬂir_l’mﬁime(-l_emlwtqemi)ygda_zxxaatangjchyqnyuehdeﬁdwaoasogmﬂs
o 30032 O, 8 R 45y £ gl Thegpion v
quenched with wiE@ad (stoaicat BOmttopenstare fod2imin. s Theltyeliow 6dlid was
filtered and passed through SiO, gel using CH,Cl,: MeOH (95:5) as a eluent that yielded
the desired product 15 (0.150g, 50%). M.p. 265°C; THNMR (DMSO-ds, 500
MHz): § 13.02 (1H, brs, NH), 9.48 (1H, brs, NH), 9.37 (1H, brs, NH), 8.64 (1H, s), 8.24
(1H, s), 8.08 (2H, d, J=5.0 Hz), 7.88 (2H, d, J=5.0 Hz), 2.03-1.60 (30 H, m). EIMS m/z:
449.6 (M™); Anal (C34H3sNs0,x0.85 H;0) C, H, N.

[0468] Adamantane-1-carboxylic acid [2-(4-(4-ketoadamantanecarbonyl-
phenyl)-3H-imidazo[4,5-c] pyridine-6-yl}-amide (16): To a solution of amine 14 (0.110
g, 0.28 mmol) in dry pyridine (10 ml) at room temperature, 4-ketoadamantane carbonyl
chloride (0.090g, 0.42 mmol) was added and stirred at room temperature under argon
overnight. A usual work-up (as mentioned in 15) afforded desired product 16 (0.025g,
16%). M.p. 250°C; '"H NMR (DMSO-ds, 500 MHz): §13.05 (1H, brs, NH), 9.56 (1H, brs,
NH), 9.46 (1H, brs, NH), 8.26 (1H, brs), 8.24 (1H, brs), 8.11 (2H, 4, J=10.0 Hz), 7.87 (2H,
d, 1=10.0 Hz), 2.20-1.80 (28 H, m); BIMS m/z: 564 (M""); Anal (C3¢H37Ns03x 1.36 H,0).

[0469] Adamantane-1-carboxylic acid [2-(4-(4-

2

’ hydroxyadamantanecarbonyl-phenyl)-3H-imidazo[4,5-c} pyridine-6-yl]-amide (17):
To a solution of 16 (0.065 ﬁg, 0.115 mmol) in EtOH (10 m!), NaBH; (0.020g, 0.53 mmol)
was added and the mixture stirred at 80°C for 1h. The ethanol was removed and the residue
was washed with water. The product was dissolved in MeOH and THF and filtered to
remove any inorganic solids. The product 17 was precipitated out with MeOH and EtOAc
as a white solid and filtered 0.011 mg (14%). 'H NMR (DMSO-dg, 500 MHz): 5 13.05
(1H, brs, NH), 9.36 (2H, brs, NH), 8.59 (1H, brs), 8.29 (1H, brs), 8.10 (2H, d, J=8.3 Hz),
7.85 (2H, brd, J=8.3 Hz), 4.70 (1H, brs, OH), 3.72-3.60 (1H, br s), 2.20-1.40 (28H, m);
EIMS m/z: 566.6 (M*"), 601.5 (M+C1'); Anal (C3¢H3oN505x 3.5 H,0) C, H, N.
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H2S04 (conc. 7.5 m )/ HNO3 (cone. 7.5 nl) dropw se over
Ih. During this tinme the solution turned thick mlKky
white. Stiffing was continued at roomtenperature for
1wWOnome487 whi ch tinme the m xture was pour e®dTISZ003/030962
ice/H20 (1L) and stirred for 20 mn then allowed to
settle. The white solid ccsglcollected by filtration,
rinsed with H20O and dri ed 18.7 grams white
solid. [04801 The solid was suspende in H2SO4 (conc.

60 W@:w ]t 100G, for. 7. 9y sof X on
was agj usg ed =M1 Addtiorids USQUSN %NOZ
yel | ow cortect ed bggloi’grat )b and dHied in

vacuo to gl\g; t he product 0%, yel Metv sol i (15.2 g,
82.5 mol 6% that was used as is wthodt further
purification. 104811 6- Am no- 5-nitro-ni cot i|Ruey WickeWEtOH

net hyl ester (3). A solution of 6- 80°C, 90 min, 75%
Amno-$-nitro-nicotinic acid (2) (15.2 g, 82.5 mmol)
ngs_)_@ 04 (cone. 25 ni), vvas heat ed
: h. e\sol uti on was cg@
and t hdl r esi due %at,@;jc%rtdb sat gﬂ | @w@—NHZ
o6 sol utppn unti | ig mgsm, in
solid was collected filByation, ri dWIt

and dried in vacuo to give the product as a ye Iow
solid (4.8. g, 25 mol, 30% that was used as is

Wi t hO 0§ claﬁg{afnb “cgltﬂlogglgc Jéhf - E’C-g &Jﬂgbg—gﬂaﬁndmm,&c}
! pyrsilserﬁ-p' rmdp €18)t Hesobuice pf mmg 8&990933 078 mem¢lhin dry Pyridine (5
[IQQUS 628| Oeﬁlaﬂgbﬁﬁor%n&ﬁéﬁ(ﬂ'(é 26 1l 175 hlor) G ‘ﬁéagéd@t 80@ for 2h.

no-5-nitro- nlcotlnlc acl

eEheereav{t@)n WBguendiedry ddition Wr(asahwqﬂmom wds ﬁltem¢ ajr
Fﬁ{bﬁyanhllpassg—chﬁrdugﬁglﬁ@ Cé(é:@ %&F xl\%%é‘ %t(?_gc (% lﬁ')] yielded the

times a heat e at nos

Térsirebprodns A8 (R888g, BY%e eHiNNﬁR@QWQ:@L PR H 51038 (1H, brs, NH),
CoRE r‘rﬁ‘é Qﬁ{)' B. 4!-380395(4111,7%2! %'3‘39(1Hh€rsp PP, f 1586b1r4‘§V(‘i‘2 H, m),

hat  was used w

sol |
fEN%EVZ 3|§9%YI?DC7§?11(§W) TLC of the product in DCM MeCH

(19: 1) o} Caé?&oﬂ?efmreecawx?ﬁc %Bﬁt [284-anfth&Bb 3%H-3H-imidazo[4,5-
[ 0483] 6- nitro-benzoyl amno)-nicotrnic acid

neht dipes-fyfl-aqmmide (19)~0 Ay solgiontaf 38 (84138 g, 0.36 mmol) and Raney Nickel
gﬁro@l IﬁWlHQ'Tt@HC(% il fadfdatda r&?hmd wifdet B aﬁlfc)spﬂe% #2968 min. TLC

dine (100 M) was add

4shomed @@eﬁtaz@rga %gqqﬁér thg amirs 19 wgas frepdrirasm patalmei hyHfitering through 2
”béfittéjfaﬁ an%te'v£ﬂ'o?ﬂ1 e él)ﬁ‘g ghiea F&}R&t (WSﬁlgV@@A))O Oﬂ{a?@aé Wef as is for

O and the resul Ting so |d col 'ect'ed by
2@@@?@2%@97 PCT/ US2003/ 030962 flltratlon drled in

yacuo fo@ %‘ Vec&BEPéiﬁNﬁ/% é(ag AN QéﬁiDI(g-g gggdhg%&g%cgﬁb&yl-phenyn-
1W-inédazp[4(55cl Hyijding6-38- a@nide (20p. The amind)19 (9.094 g( 827 mmol) was
Elraii\é/%i ﬁ?ﬁ%&’f% _n(lf and ' iohdptaé chbonyd htoride (10051, 882 mmor)
was added and the solution stirred at room temperature overnight. Water was added
followed by sat. NaHCO; solution. The mixture was stirred at room temperature for 1h.
The solid was filtered, dried and passed through a SiO, gel column, eluting with ethyl
acetate afforded a white solid 20 (0.050g, 39%). M.p. 194°C; '"H NMR (DMSO-d6, 500

MHZz): §13.40 (1H, brs, NH), 10.09 (2H, s, NH), 8.81 (1H, brs), 8.145 (2H, d, J=9.0 MHz),
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[ 0484]
2-(4-Nitro-phenyl)-1Hi m dazo[ 4, 5- b] pyri di ne- 6- car boxy
lic acid (6). To a suspension of
6- Ami no-5-(4-ni tro-benzoyl anm no)-ni cotinic acid mnet hyl
ester (5) (4. 05 g, 13 mmol) in ethyl ene;glycol (300
woroamrsradded conc. HO (20 drops) and thepi
heated at 160 C for 5h. TLC in DCM MeCH (15:@{))&%%&%30%2
i ndi cates the absence of starting material. The
7.83 §2Hitd, &79.0vEg), Qo (¢H, mi @49 (UL a), imga.zsz(md a1 ah)g BB/(IS @i/4:474.4
ir-dried. 1H NVR (500

Mﬁ/ﬁt&fwgﬁ%‘lﬂé gﬂsﬁgg)z)?“ﬁi . 8.97 (s. 1H), 8. 51
(br s, 1H), 8.49 (d, J=8.7Hz, 2H), 8.43 (d,
dc--8.7Hz, 2H), 3.92 (s, g%% EIMS mz M 297.3 [0485]
The wet solid was suspent®d™H Et OH (200 m) NaoOH

3% 100 mM) was added and tmp sol uti on heated

'('%q , \f or The Nt Sie centPat nd the
res;ldu C}_CTI@_\MOF el edl g 2
sol i choI I"ect ed andogrng uo toH give the

pr oduct a slightly yeIIOM/soI' (2.79,2P.6 mol ,

75% that® was used as is wthout further

purfication. 'H NVR (500 MHz, DMSO d6) 5;&ggﬁﬂhm&oﬂnﬂm
(n] 3H), 8.45 (d, J=8. Rt ss2H)

Honyl hwadiah ol - pren prrol
ar bogy ,rg@@ld P rfﬂiﬁ%{
(B k(e

-car oxyllc cid ( OO ny,

S~added (#0C) 2

i ldciede f or
Byridinxt ur e was| THF/Pyridine

d prB&WF &% 0 gi viERT PR 4%E d
(0487] To a ﬁolutlo of the

Q

o[ 2 3 b]pyrldlne 5-
. To a24ol ution
1H i m dazo[ 4, 5-b] p
1.8 mol) in dry
(3eq, 5.4 nnnol,
18[{h at room

=N

“r e |due i mdry pyr|o B (25 m)
nopyriggne (1.8 'wl, 166 ng) lsolld\ NH
m xture stirred fo ' roo e o
m xture was pour ed Mt o HZO (20 and s rred
15 min. The resulting solid was Iected
fi sataphdri ed ®p give a crude inpure SO|Id at

[0488] To a solution of the crude
y MO THF was added Raney Ni. The solution
Myiyh H2 5 tinmes and the heated at
ere for 18 h. The sol ution was
and concentrated to give the
| ow solid (208 ng, 0.63 mmol)

ol lowi ng reaction w thout

004/ 024897 PCT/ US2003/ 030962
[0489] To a solution¥®f the crude amne in dry
pyridine (15 nm) was ded adamant anel - car bonyl
chloride (1.2 eq, 0.76 mmol, 151 ng) and the solution

stirred at
(0473]

flq*ered t%rough cel

de prodgct as a
that was used int
purification. 117

Pyridine-2-carboxylic acid [2-(4-nitro-phenyl)-3H-imidazo [4,5-c]

pyridin-6-yl]-amide (21): A solution of amine 8 (0.145g, 0.57 mmol) and picolinoyl
chloride hydrochloride (0.180g, 1.01 mmol) in dry pyridine (5§ ml) was stirred at room
temperature overnight. After addition of water the brown solid was filtered and passed
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roomtenperature for 18 h. The solution as poured into
H20 and stirred for 15 mn. The resulting solid was
collected by filtration and air dried. Purification by

f W04/024800mat ogr aphy over silica using DCM NJAISA603/030962
el uent gave the product as a pale yellow solid/ powder

(bR etz Cieio Mey 4079 b Hine e desizd procuot 21

21065, 519491 (s, |H), 9.43 (s, 1H), 8.95 (s, 1H), 8 59
(7 m191( dp4] J4 (1;155'2_ 1d1qe-zzpl_gx"bg%l£1g¢|é)zi%§amlmhenilgg&l F%ldazo [4,5-c]

6 ridnil««s? 1-£:§.de€ii E' Mtith o Wnidd 93 @soé\maizz mmol) in THF/MeOH
( 02+0, 4H20) 118 WD 2004/ 02489

HEmEabOR oS 530t dbeme NickehdhiRt Rl upder Hpimosphegs at room
"@Hpét“atu[\!"%r ZN@%@%ﬂé Iw'as %e@ ﬁ‘“.»m %%al%"s'?t bg fﬁuglonHQ'o'ﬁ%Ncéﬂté\lto give
F%?rGOeQGﬁé 88%) fiupd\wﬂumzas Moaﬂseextm 0 HN N N 1) Raney
r | gllzln e‘}glf mﬂﬂg}i}:@%cﬁbo}ylﬁh deid h—(kc%'o&xamrbﬁyl %i:enyl)—ﬁi—
Nimigdazos[4¢ye) mn'é)arﬁ-xﬂwmdp ﬁ-’é‘hy 14 sotwionf payes] 22 6.0A0g,/9.12 mmol)
2£b§5%yctlurh|e}gér‘ﬁg lnécglh)‘%ﬁS di ne 2 %9%1,8% sutnll%%l) 1? dry THE-Pyridine (10
pmélﬂéﬁ(b P wes stgre(i Jat rddin Semperature overnight. A usual work-up as described
earlier afforded the diamide 23 (0.025g, 47%). M.p. 258°C; 'H NMR (DMSO-dg, 500
MHz): § 13.5 (1H, brs, NH), 10.60 (1H, brs, NH), 10.13 (1H, brs, NH), 8.78 (1H, d, J=5.0
Hz), 8.74 (1H, brs), 8.46 (1H, brs), 8.24 (1H, d, J=12.5 Hz),'8.115 (2H, d, J=8.0 Hz), 7.81
(2H, d, J=8.0 Hz), 7.74 (1H, dt, J=10.0 and 13.5 Hz), 2.37 (1H, m), 1.84-1.18 (10 H, m);
EIMS m/z: 441.4 (M*), 439.6 (M™"); Anal (C2sH24Ne02 x 1.10 H,0) C, H, N.

[0476] Pyridine-2-carboxylic acid [2-(4-adamantanecarbonyl-phenyl)-3H-
imidazo [4,5-c] pyridin-6-yl}-amide (24): A solution of 22 (0.065g, 0.197 mmol),
adamantane carbonyl chloride (0.060g, 0.30 mmol) in dry Pyridine (5 ml) was stirred at
80°C for 2h. After usual work-up the solid was treated with 10% K,COs for 1h. The solid
was filtered and passed through SiO; gel, eluting with EtOAc affording diamide 24
(0.039g, 40%). M.p. 305°C; 'H NMR (DMSO-d6, 500 MHz): § 13.19 (1H, brs, NH), 10.47
(1H, brs, NH), 9.39 (1H, brs), 8.765 (1H, d, J=4.5 Hz), 8.73 (1H, brs), 8.45 (1H, brs), 8.24
(1H, d, J=8.0 Hz), 8.14-8.09 (2H, m), 7.89 (2H, d, J=8.5 Hz), 7.72 (1H, dt, J=5.0 and 7.5
Hz), 2.0 (3H, brs), 1.92 (6H, brs), 1.72 (6H, brs); EIMS m/z: 493.5 (M'"); Anal
(C20H28Ns02 x 1.23 H,0) C, H, N.

[0477)  Pyridine-2-carboxylic = acid  [2-(4-(4-ketoadamantanecarbonyl-
phenyl)-3H-imidazo [4,5-c] pyridih-6-yl]-amide (25): A solution of 22 (0.077g, 0.234
mmol), 4- ketoadamantane carbonyl! chloride (0.098g, 0.46 mmol) in dry Pyridine (5 ml)
was stirred at room temperature overnight. After usual work-up the solid was treated with
sat NaHCO;. The solid was filtered through sintered glass funnel precipitate with
MeOH/ethyl acetate and hexane to give a solid 25 (0.085g, 70%). M.p. 235°C; 'H NMR
(DMSO-dg, 500 MHz): § 13.19 (1H, brs, NH), 10.48 (1H, brs, NH), 9.57 (1H, brs, NH),
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50 mmol in HO (25 m, conc.) and H20 (100 m) in a
hydr ogenati on vessel was added PtC (2.5g) and the
m xture shaken under H2 (50 psi) for 35 min. The
m xture was concentrated under reduced pressure to 50
m and the soliid allowed to crystallizg for 18h at
WO 2009924goenperat ure. The solid was coll ected
recrystallized fromconstant boiling HC (5(‘1‘%52'96103?982
H20) to give the product as a pale purple solid (4 g,
8. 7685218, dnisb.0 Hah %72 (TH) us)s 846 (1H, e, .3@Had, =5 .5#)h&w (2H, d,

A N T T —.

5073-VEHiNG29. DAV TN, )50 3.16-(M) ;e (s s iR 1.08 B, EBN. ne

(3) 3,6 triam nopyridine, ( 1.6 ) was

o AA7RY oD, 2 2 yarreaanfmesarionyL
phenpl)3e0intiaskol [ 5@] pyfidinstcyl]-hmidd\(26): STV 4 sbhitiontafRs 6@!@57;;, 0.112

aﬁded PPA (40®§§;ang the m xture heated 180C for
g . Si(aH (uD B 020E 08 melb wenhed 6od e gelation shred at
80°0IF B Afld Qhal Whkup (HeritidBed REvibisly) Affoled theGhitRGl &fgdYnd

filtration. The Jesultln bl ack/red solid was
26 asywhitegplid 9-84pe:(73t- DVFY- ASICa 1A NN, SoMSR-46, 500 Mg £5.24 and
13.19 (141, @%dhQRs, NEDE1 0MY &SIUAZd(IH?%acWHr@‘N}?, D.398% W33t QHMaYE brs,

the product as a brown red solid SZ. 1 g, 1.02 mol,
NH; £647. (L)1 NofR0 F50.68- 7AREL belBadA@l, 91849 & BAP 6HE each 9}-§.245

14, 78,0 050845 8 7590-1.87 (4,)m), 7 Of), 4. .S,
(IH.’ &:%:%6(‘7%): ggfégﬂl-é J(R%—Bni 72@1%97({{% oac} 3,7 @?ﬁﬁi Ollg)EI I\?gl(r%HzeaCh ®
OH)vi3{722% 8.64 (1H, aciy brs), 2.49-1.38 (26 Hz, m); EIMS m/z: 509.6 ™M™, 507.6 (M
1. - | ey ' henyl ) - 1H i m dazo[ 4, 5- b] pyri d
)"}N?{{;@g%ﬁ“@t%f?rohe%f?{&é?}?a\g (7). To a solution of

2-(4-Ntro-phenyl)-1Him dazo[ 4, 5-b] pyri di n-5- yl am ne

(3) (255 ng, 1 mmol) in pyridine (25 mM) was added

cycl ohexane carboxylic acid chloride (1eq, 1 mol,

135 ul) and the m xture heated at 125C for 18h. The

solution was cool ed and poured into H20O (300 m ). The

resulting green solid was collected by filtration and

dried in vacuo to give the product as a green solid

(248 ng). The solid was used as is wthout further

purification. [0493] To a solution of

Cycl ohexanecar boxylic acid [2-(4-nitro-phenyl)-I1H

i m dazo[ 4, 5-b] pyridin-5-yi]-am de (0.68 nmol, 248 ny)

i n Met hanol / THF was added raney nickel and the

m xture heated at 80C under H2 atnosphere for 1.5h.

TLC in DCM Met hanol (95/5) showed no nore starting

mat erial and a nore polar fluorescent spot. The

m xture was filtered through celite and concentrated

to give a brown oil. [0494] The brown oil was

di ssolved in dry pyridine and cycl ohexancar boxylic

acid chloride (100 ul, 109 ng) was added and the

m xture stirred at roomtenperature for 4h, poured

into H2O and the resulting solid was col |l ected by

filtration. Purification by flash chromatography

usi ng DCM Met hanol (95/5) as eluent gave the product

as a slightly
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pur pl e/ brown solid (54 ng, 0.12 mmol, 18% Mp: 332-334
C. "HNWR (500 MHz, DWMSO d6) 512.93 (apparent d, 1H),
10.14 (m 2H), 8.09 (m 1H), 7.93 (m 2H), 7.75 (m

2P, 200/03897 m 1H), 1.8-1.1 (m 14H), EI N5 nl 2c¥his2003/030962
446.5. Anal. (C26H31N502+0. 1H20+0.51CH30H) 120 WO

2004/ 024897 PCT/ US2003/ 030962 Schenme 44 NH2 H2N O

H2ZN d Cl Ag, base, EtOH HNGB o N p Catalyst /H2 p
H2SO4 | i 0 d N NN C 1Schee@d Heat 4 OH Cat H2
NH2 N O H2N\ \ N+~ condensation & o cyciisation N

I 05 OHjrarget Co 95] In regardy§ to Schene
44, froRo Ieugﬂg#'Izrgfa)i?"lr}lisl\ts:jz:f‘}’rea(:tiogL IHY T NG+ NP,
of crystal I e 2.0 g of Rure 2_plus an addlt ional
approxi mate 1Ng B2 %‘%ﬂ%‘?j"\mq@hwoﬁﬂﬁﬁoxi mate 5Ny d¥H:
KC1. [0496] Reduction of 1 on a 10 g scale using 100
m of water as solvent gave 2, clean by NVR [0497]
One-pot nitration and rearrapngenent of 2 to 4 was
at t enpt ¥ECKLAICreflux, 3¢ t ri £ i dl_agj d ,i\l(g?corﬁkaéymig-!ﬁM%ld.
wor kup—of—targe—anmounts of Sulfuryc | t—N+at+er—
was successful but rearrange "g not &0, uh,.76%
Addition of Yb(OTIr)3 did not helgp. ee Leslie Deady,
Australian Journal of gChem stry,® 1982, vol. 35, pp
20525- 28534. )

cl” - o)

|

NO,
: ol
= N (0]

7
N
NP2 Pyr, rt, 18h, 66% NH
4 5
0
1) HCI, glycol, 160 C,5h
- O

2) NaOH, EtOH, heat, N” N

3h, 75%, 2 steps.

-]

1) (COCI)y, CH,Cl,, 18h
2) 2-aminopyridine, Pyr, 18h HN)hN\ H
- 2N o
H

3) Raney Ni, Hp, MeOH/THF, 7N N

80 C, 18h X

4) Adamantane-1-carbonyl 7
Chloride, Pyr, 18h, 2.4% 4

steps
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10498] One pot conversion of 2 to 4 was achi eved using
one equi valent of HNG3 and a much small er anmount of
H2SO4 (7 mM H2S04 per gramof 2). Using this
procedure, 1.76 g of 2'gave 2.30 g of 4 which was .
about 85% pure;by NVMR Purity can probaply inproved
wa00dk2igdg - KNOB as nitrating agent so that a, Sos 030962
stoichionetric anount can be neasured. [04
Reduction of 4 on a 200-g scale (Pd/C, H2 HOAc, 40C,
2h) gave 5 cleanly. 121 i 1 W) 2004/ 024897
PCT/ USZOOS/ 030962 E>l<AI\/PLE 2 Sur[)pre53| 0

rml ecul es of th@anﬂﬁﬂﬁ&ﬁiﬂgurﬁﬂlaﬁiﬁﬂés wer e assayed
| both the X vivo and 1n_viyo assays as descrlg?d

91 Al (6-Amginoraitrogippsimit sacid e@nt el aBoteluta, of
amn?&ﬁdo\iﬁc aeldS(LiP 2589 Hﬁhotl)hlﬁ H8B, (&51R Oztﬁﬁﬂ) Wt ddB&1 £ ¥oMkidtOof

assay, mpounds I n” Supragenera A - roduced, 50%

H;S0n (nOD¢ tﬁbml)&meo@e@n? ﬁanl) ﬁngrsaﬁmrdb timg the salbiion

Y ishfind SAEHAY M & ﬁffkﬁ&ﬁé \eﬁn h
% conce t?lglttei gns ?ga%é?%tfnnfgc% om | ess rr1an ack))out 5 ¢

0.0
txmentgé fipttare yvas pourbd into it QLR gndistirred\fprel? migthanialiowedie sr»we
TheI eﬁgse?sgﬁ% ql?&? %élle(fed% filtkaffBn ! hsE P tﬂzﬁeﬁd%'eél Yo %’;QES ‘?t%rams

S8ven’ consecut 1 ve ays.
whitesbBtul e i nhi bi tors of the preferred errbodl nments are

ed -as | 0
e L
1.51¢ omﬁqdmﬂntﬁqn, wasrndjukﬁed torlﬂ'hPMmsmg@tluﬂogENd@H@ndl detyellow solid

crBAREREARRLPN B I LSRR B s 2

mmbt, §696H &ﬂanmﬂ 250 ]thokt faheepwyificitionx per i ment s were
per&%ﬁmd & an gf 0%t Egmge %]ttzlgt%r (ﬁ f %Cgolgtgor; DP 6-

aza- n2| m azo1ce conp oun(fs on cel
Ammoos vomttnie acit @5 2 S vl 5 PO (G106 ap i icaone.
{44 S ARCRE B0 AL Ol 8 Wubhabh BB &Rl the residuc
T‘ﬁ sec I'C proce ure vari ed t he cel and
tredtdfabwﬁli Bmﬂated a@adous NdHCDv eolufioromtitslighély bapic.e dihe \m@mg solid
m I I | [. |
wasdfol%ctig ?)86}11&%% op; 1 on ﬂeﬁ Jd'hn &?ééln C‘}a%&ite V‘?G@m@?‘?&ﬁl@t as a
yenomioaa ws Iy 23 mmedl) 30%3 mhaewas nsednad iswitheut further pyrifigation. TLC

o B0l STy Py L Mo
theMﬁTehﬁéaQ-tlﬁgbﬁiehal T cells were depl eted prior to
cu

Cocltibfh "yredfthirfhcal 3 Sahplde (0, g dpesign of &

An§i8é-Sintreafidotand acidiBthlesteN(3) (3g, 5 mmol) in MeOH (150 ml) was added
Raney Ni. The mixture was vacuum purged with Hy 5 times and heated at 80°C under H,

atmosphere for 4h. The solution was filtered through celite and concentrated in vacuo to
give the product as a brown solid (3.2 g, 19 mmo}, 76%) that was used without further
purification. TLC of the product in DCM/MeOH (19:1) indicated 2 more polar spot at
Rf=0.026.

[0483]  6-Amino-5-(4-nitro-benzoylamino)-nicotinic acid methyl ester 5).
To 2 solution of 5,6-Diamino-nicotinic acid methyl ester (4) (3.22 g, 19 mmol) in dry
pyridine (100 ml) was added 4-nitrobenzoyl chloride (3.5 g, 19 mmol) and the mixture
stirred for 18h. The mixture was poured into H»O and the resulting solid collected by
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foll owed by gui nea pig conpl enent (adsorbed). Cell

lines were unstinulated or stinulated wth Human

Epi dermal Growth Factor (EGF) (100 ng/m). Al cells
vikoeomutasar ed in 96- well plates for 2-3 day®cand2003/030962
pul sed for 6 to 14 hours with 50 0 of 3H-thynidine (50

uCG/m). [0502] In spleen cells, certain conpounds of
tilfention.affied imevhcuortsogiverinproduct app Vd!?g‘e-ﬂﬂlé (465 B, 13 mmol, 66%).

S P OpISBRRES8 B GO 88 1k 7 2,529 .

Pe8.8Hz, 28D, 86 (s, LHE wpr(e,sﬁgga 7o1s, GEID,rEiMSgE/zMébm es t o

obt 3.’ Rl or Zaanitp et S PP e Pl Sea (o

d'uSoir dlAfﬂihﬁb%-M-hilﬁ’dlbaﬁzﬁ glarhirmhicothiio kil &feﬂiyl é&xfter (5) (4.05
122 200

and B |e%l%§tse ycﬁBlr(gs(%) VAT EES ?P%ﬁéeﬁég %%Psmé the mixture

Fﬁ@ﬁwaf) 1605 00MEShI NCLE ik de/Memp(em 1)i igditates metdaeence of starting
action of these dr On the other hand,

elrlafm#mm soljtien vag @@?egl 33d pegschinte FyQ spdcthe fog,dﬁonected by filtration
Il tt?e ot her Nﬁ\?? ﬁom&rms&fﬁzpsiwﬁgrﬁnss,qmgj (2i8fl 8.51 (brs,

ects other than inhibit

a5h/8.4% ( & Eg 281 H43 [We/1BHaazid), 3{%5‘93}1) IEthSuw%M 297.3
cells r 0

Fur ¢ ni0SE - 3B wePeolt oy bR n IORIEBNEANACHE (3%, 100 m)
rvers suldadragd ttresodptionthkaterd attrefluarforcd. | Ehej mixtune wps econeentrated fand the
IR R R BRI St NN L S vono o
givesthe puddace ds wshghtlyLyealbwrﬂohd @’4@ N6 mumy 75%h that was used as is

pvr“gif f@'ﬁgﬁfrpgﬂh io QW@@@S@W@%%@@%W%% 8.51

t(haBHmkssqsr(ue&smHmmuEmszfemcel|s However, the

pot en _{{! -

i ncre se vvhen t e ceﬁtgn%g?%rgéﬁlféé@%] @Fﬁﬁ@' {EI}S’FI_OIO[Z’g’ !
R;]pymmﬁsaam)mc acid lpygdipt2-yteinittei () lTog gohnbinn Zf 2 (4-Nitecphenyl)-
t

b iRy Bctedo 58 Lol by oo m
twas added (COCHL |(3aqr atdi meoh @63 i)t andbthe tselstiom gtireedbfet {18 rhyat room
of1urmrI|es rived froma variet ' . .
nftgg f'ytuﬁurmn | ? énlla% o c%n%%q?deﬁ%c%e? Vl\g%u%%% §£°§§‘g§ o give the acid
gﬂﬂmdatammsxdlueferatl on data fromat least 2 cell

lc Ie |n IeS [M&? e rog alt slr(]) 1:’:1‘ tog %86 uﬂary S?n@.ggg g%" #mP tvg% added 2-

cmmopMnM(IISernnnhtIGG h&g)taalaaamhé apdl thehmixtige |stirred fpnil8c at room

nuch hij o G0 cent at ions. .
cHaPEE © &0 ife Y it es&oqu%gﬁ% ‘ﬁf)r%é]%gﬁ%f)w 15 min. The
preaﬂtmy&hﬂéﬁs@nhed&dﬁy filrstiont and \diried ta Bize @ @nyple umgdwre solid that was

there.is evi.dence.t Link .bhetween NF-xB
|H§’?PB“ ?lgﬁ’uralﬁc t'lmﬁéntgﬁf lﬁgﬁ’mgfmﬁﬁuona’}é?f&gn Breast cancer
ceI I s (04881 aT@esdutismaftthe drode fegidtd mgMeDE S HiemonidebRaney Ni.

¢ t he are redo p e
oo Bl Yeipl BRE AR i, IR BT under 1,
C ethdospHeenfdr 1®hb&ht eslatichi vds diltered itlarbegh, celite and concentrated to give the

crude product as a yellow solid (208 mg, 0.63 mmol) that was used in the following

reaction without purification.
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have a higher density of EGF receptor expression, and
are nore resilient to treatnent. Proliferation of
ER- negati ve/ EGFR-positive cells also tends to be
driven by NF-rB and thus a selection of these cells
were tested fon proliferation responses to drug in
e he prollferatlon of all of the-E
WO\CQ(g?‘Y 8|9;rl1—es was potently inhibited by corrp%%fdrﬁ&e&%égﬁ?
preferred enbodi nents in vitro. Conversely, only 2 of
t NED4BIER- Tosd sdlwtioncef the Ichmesaminﬁhnedlpoﬁ}eﬂtﬂey(lis il lvirais esdded

sdargingeins Tashbn GBloriee k2 e F 96 BRa Fal e 98¢ BerHolieleg e o
roomdl mdn&rdtmer:ﬁgm% ememmd; ?m gm; I:m )a?ab ﬁtmeﬂr;ﬂgﬂ gﬂaﬁn CThe
resulfen Sl Yo lORiaR. B oaatE ond ot ity O PG e fash
chrd@.ﬁf?iiithz Z‘”ﬁ&é‘%ﬁ hllﬁlg%] gcé\gnfdl% %@?? bavedhe progitt | 5§a isae yéEllow
solponnine (Ao LORBPBIoL e 87 4 HomniNG L s19A & Aoy w500
MEL2BMEB6.49814. %Qgﬁ&eﬁ@ bﬁ?&@@%/@%@ﬁ 6243 1 & am)ce opid am), 8.59

acti vat or factor een i cated in

(m, 17 7161k, S5 25 (3, 7. s G 19 (03 P SR D HA e
t et I

sin} P57y QL 72 € 6D, RIS VY 4055 Al OB 040
Qur experinents reveal ed that a nunber of tunor cel
lines are sensitive to the effects of conpounds of the
preferred enbodi nents, and that proliferation of many
of the sensitive lines may be driven by NF-xB factors.
However, other cell lines known to be driven by
factors other than NF-xB (e.g., the ER positive HCC
1500 and ZR-75-1). Thus, certain conpounds of the
preferred enbodi nents appears to selectively act on
certain tunor cells. Qher conpounds disclosed in
accordance with the present invention are also
expected to exhibit simlar characteristics,
particularly those conpounds which are structurally
simlar to certain conpounds of the preferred
enbodi nents. Treatnment Regi nens [ 05061 The anount of
t he aza- benzirni dazol e conpounds whi ch can be
effective in treating a particular allergy or used as
an anti-proliferation agent will depend on the nature
of the disorder, and can be determ ned by standard
clinical techniques. The precise dose to be enployed
in a given situation will also depend on the choice of
conmpound and the seriousness of the condition, and
shoul d be decided according to the judgnent of the
practitioner and each patient's circunstances. [05071
As an anti-allergy therapy, appropriate dosages can be
determi ned and adjusted by the practitioner based on
dose response rel ati onshi ps between the patient's 1gB
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| evel s as well as standard indices of pulnonary and
henmodynam ¢ changes. Moreover, those skilled in the

art will appreciate that dose ranges can be determ ned
WO RB024897due  experinentation by foll owi ng th®us2003/030962
protocol (s) disclosed herein for ex vivo and in vivo
screening (See for exanple Hasegawa et al., J Med.

Chem 40: 395-407 (1997) and Ohnori et al., Int. J.

| munophar macol . 15: 573- 57Qnépt@#3) ; enpl oying simlar

ex vivo and in vivo assays for deternrnrn

dose- r e$pRQSH L Hatl onshlrr!@ AVErHa gE i '\8]’? by
napht hal en Ide |v I ncor p rated her

ref erence) . | aI5P§?sl 5t56' exert antl - eh"r'zer gic
or antl-asthnatlc ef cts sui tabl e dosageg of the
conpounds will denerally range from about 0.001 ng to

about 300 ng per kg body weight per day in divided
doses, nore pretbrably, bet ween about 0.01 ng and 100

ng per kg bo ﬁ ght per day in divided doses The
conpounds are %r ey adm n|r$2N caI ly as
N

pharnaceutlcal fo aib.pNs approp ND@utes
as oral, aeroso 4/024“/

PCTI US2003/ 03BRf6280 ¢.¥hr&4%enous, subcutaneously, or by
any other route which nay be effective iR providing
system ¢ dosing of the active conpound. The

conposi ti 6Rs_Of pharmaceutical fornulations are well
known in thg art. The treatnent reginmen preferably

i nvol ves p di ¢ adm ni tratl . ¢mr over, long-term
t herapy nm JPpttireat ed| where ﬁ & I § L Qs
appear to-be—triggereds py CcoRtin o fﬁpﬁ )e t6 | he
al | ergen(s) qoddidy or twce |y adm nistration hps
been effectlvé |h suppressing’the |1 gE response tofa
single antigen chall enge-in ani mals when carried ut
continuously froma period of two to seven consecutive
days. Thus, in a preferred enbodi mgpt, ytheg co und

is adm%h@twﬂémém-rma{ 80 eassh t w&FoONsyF UL \;?_c@.am
regul ar periodic intervals._ Howex Hea o
regineg, includi ng frequency of

-

ng and duratio

of tre nt may be determ ned by~he skilled

pr act2) t ianerPyridimdrtmdeh $ stes as needed t o4 provide

opti mal E down-regul ati on, dependi ng on nature of
~the all en, the dose, frequency, and duration of

the all ergen exposure, and the standard clinica

|nd|ces [0509] In a preferred enbodlnent an
o azol4 ; tyglohexylamide

con ipisqn, F&?%‘ﬁmﬁrﬁé'iggf'f. st r&@%&m@ a.125¢
ot inmel indEW(2¥ mi gbrct)i and Ho® (109emb) it d llydtdgsnatlg&vpﬁslmséded PY/C
E e .

L%E gr:;]d d%l,s gu#t?rﬁ Sy #n?cﬂ'f E%%lg g&%S%g mﬁ;@ m% tmte%s concentrated

e prererred
agwien 'rezmeadeptes;smredorﬁﬂ ma and thensolild aibived tal rcmg@llale rfemd§h at room

k Qwn | SGQY at f e .. o
CRRPr s, TheSipud 8 RS fo S Wil Spsteliiing O 1%
aHCE g, @)r to gbiehvmprodiuct hs a paleipiupid sotid (4 Be3I2p imml, 65%). This solid
&&%%r &%?%%%%H%ﬁﬂkp&“&%%&%-Of the present invention
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of one or nore of the small nolecule IgE-inhibitors
together with one or nore additional ingredients,
known to be effective in reducing at | east one synptom
of the disease condition. In a variation, the snall
nol ecul e 1 gE-ii nhi bitors herein discl osed,can be

washgl/phagdser ed separately fromthe additi onagcxtii F oGS /03055
during the same course of the disease con i

vvherei n both the 1gE-inhibitor(s) and the palli a{ive
gmmpgs mqnpacbnenymﬂ-mﬁdm[mmydmmyw%met(ta)ei r2,3,6-
epen ent effectiye treat i mens an
Fiften B 260k PR e ARRPUBrG A9 dadE bF minoD
andtlﬁt?ocﬁééi‘ m@:eal"ﬂésm 18 2Rik QoKD RBALLE s da@alme@oigqraﬁa FheGAiXture
be determ ned _gg/ one skilled . in the art

heaief 4t H#61 fopyfht eSS OBk drte ieexreld AvA anyeys NepGipyn@ 000
ml) {59 BPRESM r%aéoﬁdddaﬁéctédsgylmﬁ&ofnor Thé 8l g diladibtBkolid was

pati ent wthout undue experinentation, based upgn
crystaltizedcfran DMI{HR and rinsed Hthcalsafies &ifration.  Shmwiet solid was dried

in vﬁalo to %Fv%ltﬁg Stbdct %fh 530%n FAAGBRE @1@9%&@9@@% T QRRIs00

y, sultable dosages o anti-proliteration
MHaz Dhmm)nﬁldd@o(bmad SorpouhtE2 @rbad gelﬁﬁr 882y marH) 7-9%fdd,

ﬁs&%&% ??%@Dol%)n‘g 1ég°srga%os’ h{ﬁ%%})drgg'f/gr abl'y gg%/vvemglnggtoultoer

0. q049m ann- [1-o@cyugohpnylaingmlqmyyl)-1mmmmBlosqrbwmsyl]-
o TGRS A TSk S 688 i
ylaiﬂiﬂd (3) 35 o, fl mmlﬁhmyhdﬁner(gs tnd) w’lz@&dd@ qyelnhéo@n@cniboxyhc acid

e Aol Ly L SRS REF ST FETHY o stion s

codi¥ s Ipdiuied Mo BPO (30! Thé Resdtiedgreaitolié was callealed by filtration

oo GiEtgA W Ry TBE L BT RO LR PTEl A SR i e i

i ng° §YStem ¢
mtd&&lfﬁk@eﬁﬁuﬁﬁbeucactlve conmpound. [0512] Ideally one or

a- b n2| m.dazo ounds, of ..t he. hSLLE
b Aent 20 BN T o0y GHIPHFERERRTED AU e e o ooy 1H-
mﬁhﬁ%&bﬁ%ﬁﬁtﬂ-ﬂmmes(m e, a248 W) lmgmnamwﬂp was added
det er y one of s d ac \
rang AL BpAHETe BERED o AEC BT FacuneBgf o TR TLC i
DAM/MBthaab] ©5/5F sHowee nd ﬁjo%?it&dng mhﬂeﬁadand)maioye paiarafiuorescent spot.
appropri at egl ut i suc ol uti.on or

Tha B et gred Svepe GEliE 26y oopertatsd o &6 p BRUHIDT
[ O5jgbajThe The srwmesl wigibsobRd s &) pyridie and dgoiatexumicaiboxylic

aC‘Q(PH%‘idg El?OQteqn:gl?p Pvt%%\;igg eaggrtaﬁb{n#nk?%tgrlf \cliea T oenrl Ite%gperamre for

4h0{9§1}&t l}ﬁ% V\é%ﬂ lQhe ﬁ&ﬂﬁﬁ@ solidowﬂﬂs- dotledted byeniawmnnwuhﬁcanon by
I hdl cat e e t | m ni strati

faphp phrgmato GaphaE RN el €57 35 pleotngf i pRTF g ity

pufﬂé/bl%%esdﬁagcsmﬁg% 0. ir.‘bl.rkﬁnoll %) Mpef Bried ce’mbamme(soo MHz,
t'he conIJoun

is admni stered for at Ieas ]sj eﬁ'{)
Dmsofcbg@ 203 (ompareseiAciiD, 30 46 (i 3D, BT B b3 (Dbt (@
eglzr%n nClng' nggflrleq@lﬁncmﬁ; degidg »and Mt ahd@$) OAnal.

featrren e determ ned by the skilled
(CmfhdstH(bﬂé:Q*'OaﬁriGHm@H)fl ed as needed to provide
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optimal anti-proliferation effects, depending on

nature of the disease, the extent of abnormal cell
growt h, the type of cancer, the tissues affected, and
HALWMOHBY| i ni cal indices. [0514] One skil | e®CTms10b®030962
art will understand that the ideal concentration of

the anti-proliferation conpounds in the fornulation
depends upon several phannacoi dnetic paraneters, such
as, absorption, inactivatisgremd@®t aboli sm and cl earance
rates of the drug as well as other known fagtors.

One skiffted in the art willal so appreci ate t at?} he

cahee aLiCoNAq Wakd, ENGM Y W t he sqmgalty %N
condi|ti o} be—treatet her f act-ors—wi-C
af { - Or BaEM2 dos , H,80pr | ocat 0

age and gender of the patien t her Hekf nesses,4 pri or
exposure t8 other drugs, an@ th&H ike. One skilled inoH
the art will appreciate that for any particular
patient, specific treatnment reginmens wll be &R He uat ed
and adjusted over tine according to the individudl
patient's requirenments and according to the
professional judgment of the medical practitioneny,
adm ni stering the treatnent. [q0515] In one p(rlfeferred
enbodi nent, & s afeNoraljly adm ni 31 er

Pref er ably, fo "l@o 3} Wil-k—g?—rgcr—@j&%—fn-erﬂ
di luents 0 eNcarr al dewHspien nay besy
encapsul atgd in gelatin or forrred into tablets. Oral
adm ni strati on may so be acconplished by usi ng
granul es, grains or p ers, syrups, suspensions, or
solutions. One 126 WO 207)’4@24897 PCT/ US20031030962
skilled in the art w |l under st ahtgetzampogngs
acceptabl e oral conpositions may be used in

accordance with preferred enmbodi ments. For exanple,
t he at@49$k cdmm@ndsjtorﬂabemﬁeM Gomi$ gwsdlevy offirsitraaction, dnitial crop of

e < e | ng ag
SRR BRI ORI AR 3 pthd B GRS YRS ADe WALl with
Iapmmmspfliﬁl anot her embodi ment, the active

conpo y

COMPONRBEITY iy 510 L A Fiosb 8kt i sofven gave 2,
tcleen by NMR. site. Targeting noieties include, but are

not | irddobed

dor i vATOTES ChesREbledio Gt i BB O 2968 s Bheanpted in 91
éil‘ré‘rm@@bubm arfie to erdul;woxkub of largseameuints of Sl firiclapid. Nitration was

Q{l&fegsrﬁgl%t %Q?&ﬂ% 15 %ﬂ n%? nqﬂ? daftlo rﬁ'dg\% tgg:icfﬂ%tlrlﬂslp. (See

conj unct i N ot her ac |ve agents
Juplit Readnt Awstrafiznclobinglaf €herhistryy d982) wolo 85,1pp@0526a20534.)

benzi g@; fve f%gg%g.g%ﬁsﬁese S8 4 &L‘se!;?me@gf%gﬂg oﬂé squiyalent of

anel i actirv
iHNOu drd abnuchmllmnduntrof HebQq0(7 rahHp3Qunpral gsam of 2) Using this

a i bio i nfla [ es,
g’ﬁ‘%deg%r%cer %% é)we %’?(ggé’gt@ a%nhtlch w%abgﬁt rf P"Iae Carri ePu?ty can
cprota\gb'ntnsprmdcﬂsy ufin K&NQ; dshwitrativigi agent e thaniadpizcibee stoichiometric
C romrapid metabolism degradation or
SRR ob R 2P 0

al so be used. Controlled rel ease
for rruI[ans Redoctioh 26 4ben mSzGOLgl saala qRAYCY 813 HOAC, 40°C, 2h) gave 5

cleanly.

OH
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with preferred enbodi nents. [0518] In another

enbodi nent, one or nore anti-proliferation conpounds
may be administered in conjunction with one or nore
ot her anti-cancer agents or treatnments to produce
opti mal anti -xpnol iferative effects. Anti-cancer agents

WO Wod/exaedy; but are not limted to, alkyl af i FgT@gﬁ@@om
(l onmustine, carmnustine, streptozocin, nechloretham ne,

mel phal an, wuracil nitrogen nustard, chloranbucil

cycl ophosphani de, i phosﬁm&lm spl atin,

carbopl atin mit OWCSuﬂ?rEJEioﬂto?@ﬂéﬁ@JsQaz' ne

procar bazi ne, hexanef nel am ne ri ethyl ene

mel 408k, %uﬁhﬁ?ﬁoﬂblﬂﬁ@b‘i&’oﬁﬁnﬁe asmallyi mojecules) of the preferred
enfallii¥Bis IR dsked (lﬁﬁ‘g Mﬁl@é@\gﬁ L, #”quégar agalg Qescribed above. All

pent ostatin, cytarani ne, ar a- ne

o Mﬁa Qunds pxm@,teg@wee@re acfiveLio supprmg the IgEcmspbnséJ hicthe ex vivo
I [ ni ne nd 6-
as§£19 %ﬁgﬂgﬁpﬁﬁ’llﬁ %‘?\Fﬁﬁﬁ%& Ad t dl'ic gpgowéngnﬁ? 4 concetitrations ranging

frqnm boMston®p adé In the uswm&s{ay,ahe) bepands wére bEHTe at@Bkkentrations

oA Y it e B SREI485 o o o el st i

divided dosesfos. the)tp famnbs m@) for eiast ivdAB¥&leR cordBifiltive days Thus,

o A b TR R et e

lovéing e dntigdntifduced inctc&e ﬁfl‘gE soreaehtibi) ahd QASeqBintifDh ﬁxe%featment
CO@ounds of t preferred embodi nent's can

RERIOFEsSHS g q#a&%w grierl agd pllsrgie Fﬁéhﬂemp@@mmd@’c h

as radiation, inmunotherapy, gene therapy and/or

surgery, in order to treat hyperproliferative

di seases, incl uding can&&@gﬁ@ conbi nati on therapi es
- envi si oned W t hi ngfﬁ,etss,qgglﬁﬂgfprglﬂgraug@7 WO 2004/ 024891

03/,030962 sent I nvent]on 1 nclude m xing of
oneﬁgﬁﬁo & B?quh@f %@%Wﬁﬁf’d’& F’éﬂddér?ﬁ&ff‘?ﬁsm determine the

effecgef h&f pliédylafieen@imid61e @atiolihddNaA delSlae Ptetifdrstion. These
kn WN be effectlvggl n reducing at | east” one
S

ex Bmfewemaqsgreg -thy@idine insarporation infe proliferaing qelDONA.
Tha Zs@eolﬂitn Flobdia PArRdGRIIDAY REIS aﬂ&eﬁl@ 'sﬁ!mﬁllh S ‘deﬁ§ QEHvIR mouse

@dm ni stered separately fromthe additional drugs,

th VoG cifiwred atgilligy P%rén]oﬁcl-\ Fes Wesesesdedab Adi tPlldhﬂllon per ml.
SpIARS BicklPReR ikblAted b3 DEMZidN HBR GhE sEATRRY e acéhglgl%rboi Byristate

al liati ve c ounds are adm ni st ered ance

acefpie A (10 PEKdenemyein (EOmM) or K¢ Ei0rnefml) plug apti=ED40 Ab
(1605741, W‘béll@ werd) HéBT&éd sor @6 @(ﬁﬁﬁé' m@ﬁmﬁ% S énsceﬁ{‘ﬁrst with a

var] ati ons thereof have been descri bed

cogletaibof Aty asitetH9%atifRid b . Dig/mdandanti-CP8 AbdAdingjml),
fomfbﬁr%ﬁmwpl sldaRPfenht Q&bwedj odiifefivtre uﬁ&ﬁﬁl&i&d‘&l sfimulated
u plica

it _sho be "under stood that” various ap

Epiflermsl ﬁ*mfvfbé‘b@eru EGF) 6H9 npiyl) b dlinestle wefe cultured in 96-
we@nﬂht\é@k&rﬁ § dty he Sgulgﬁpf@ kit 914f LR b Whg f?s’ﬁl df 3. 8imidife (s0

i nvention or ope o
nCi/ml).

[0502] 1In spleen cells, certain compounds of the preferred embodiments
suppressed B cell proliferation responses to PMA/ionomycin and IL-4/anti-CD40 Ab with
approximately the same potencies as it suppressed in vitro IgE responses to IL-4/anti-CD40
Ab. Similar inhjbition potencies were obtained for certain compounds of the preferred
embodiments in ConA-stimulated T cell proliferation and LPS-stimulated B cell
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WD 2004/ 024897 PCT/ US2003/ 030962 WHAT IS CLAIMED IS

A pharmaceutical onposition for treating or preventing
an allergic reaction associated with increased |IgE

| W0 @004/02#897 nhi biti ng cellular proliferation POT&@S2003/030962
manmal conpri si ng any one or nore of the follow ng
conpounds

A X 1C\ N_O M
SRl %r@t&#dgreﬁmebby Hﬂ%& Pl @gﬁﬁgflg 9<Ya°k SFpeeiichy . W etion of
ThHE @ﬁ%@u@nahe erﬂ:ﬁand a Eﬁ@gl\bf mﬁﬁmoid@cﬁ\ tebts pertbrived w1th certain
713/ R Supragenus C and RLA TAON /N R2 HN X/

\ >
yompeynds ©f e RratersdpFrapdientspdengeirart, héle qtheny effepiy other than
é}mﬁblhmmeaﬁﬁxﬁatéﬁéﬁ%&%ﬂsisem N or C, and wherein
one of Q X, Is N vvherelnAls selectedfrom
the gl098l comsiummarneslinf theiresliy mafh rspleaisalymphpgytes: led to a further

analysis of cellular proliferation by measuring the growth of tumor cells in the presence of
these drugs. The initial analysis was performed with murine M12.4.1 lymphoma cells,
either un-stimulated or stimulated with IL-4/anti-CD40 Ab. Certain compounds of the
preferred embodiments suppressed the proliferation of M12.4.1 cells but with lower
potency that observed in stimulated spleen cells. However, the potency of compounds of
the preferred embodiments increased when the cells were cultured with IL-4/anti-CD40 Ab.
This stimulation is known to induce the activity of NF-«xB in M12.4.1 cells.

[0504} A similar approach was used to establish selectivity of the anti-
proliferative activity by testing a battery of tumor lines derived from a variety of tissues,
mostly human in origin. An attempt was made to generate proliferation data from at least 2
cell lines from each tissue selected. Only a handful of cell lines were inhibited by 100 nM

or less of each compound while most the balance of the cells required much bigher
concentrations. Because of the known character of some of the tested cell lines and
previous Western blot results with the compounds, there is evidence to suggest a link
between NF-xB inhibition and the action of the drugs. Breast cancer cells offer a good
model for testing this phenomenon because they are predominantly of 2 types; estrogen
receptor (ER) -positive and ER-negative. The latter cells tend to be less differentiated,
have a higher density of EGF receptor expreséion, and are more resilient to treatment.
Proliferation of ER-negative/EGFR-positive cells also tends to be driven by NF-xB and
thus a selection of these cells were tested for proliferation responses to drug in vitro. The
proliferation of all of the EGF-responsive cell lines was potently inhibited by compounds
of the preferred embodiments in vitro. Conversely, only 2 of the 5 ER-positive cell lines
were potently inhibited by drug.

[0505]  Certain compounds of the preferred embodiments exert an anti-
proliferative activity to T and B lymphocytes exposed to a variety of immunogenic stimuli
in vitro. These actions are 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
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wherein n is a nunber fromone to four; wherein L and
M are i ndependently selected fromthe group consisting
of H alkyl, alkoxy, aryl, substituted aryl, hydroxy,
hal ogen, am no, alkylamno, nitro, cyan, CF3i OCF3,
CONH2, C(]\IHR(and NHCOR1; 129 WD 2004/ 024897
woP3boli/oblsgP 03/ 030962 wherein Ris selected fﬁ&‘ﬁ@zﬂ&msossz
group consisting of H C-C5 al kyl, benzyl,
fl uor obenzyl and di-al kyl am no al kyI vvherel n sai d
tran&&ipGhn a¢tlv9rlor iNF-{KBI eTitie fhctor hias béea imgticaml noths ipsdlifergticifl of a

nunfhefbRB et A5 Bon it iy S aPle e of v o g e of

varicantun®t celyliads il vitral Day kxpesitiasts irévwshled! that la;ﬂumb@Bommor cell

. cycl oal kyl ubsti t uted al_k clic
tine 5%, PR b teo, R COmPREtRS 5 . ST 0 rmtpfent: 2o that
proﬂifefalti&ﬁ of phaenyf thedebéiﬁ\Fet lixie® GhayeNdtven bRaEkB hotors. However,

subs uted n hyl ., heteroary] a bsti t ted
othg el i o v ?&ﬁutowb@r%agﬁwdézass% R-positive HCC
1508 LuaatZRL';zH.eﬂ TRise b&in borithihdd 6F the %rdif&}dﬂréiﬁﬁo@{ﬁents appears to
wherein said. heteroatomis i ndepende l?fi sel ect e

seletivly 195 &1 GPeRip i cPlt | Aferomporpdsglise ostik ppacrordancg with the

preset IvEntiophes @ise eiﬁéd@ecﬁtbbélhhﬂlﬂ 5i8faP Qﬁa)‘&&’éﬁsh&c hetiBiadly €hose
groups, substituted phen substi tuted naphthyl and
corupgpads; M dause sEHRYY serai%rat% ceutain comporRds ghtthe preferred
mnMﬂEﬁ&hﬂ_Sa'd substituent is selected fromthe group
consisting of H, hal ogens, polyhal ogens, al koxy
group, substituted al koxy, alkyl, substituted al kyl,
' j.poal kyl , hydroxyal kyl, carbonyl, OH OCH3,
COR , CN, CF3, OCF3, NO2, NN ,  NHCOR
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levels as well as standard indices of pulmonary and hemodynamic changes. Moreover, those

T

(e

skilled in the art will appreciate that dose ranges can be determined without undue
experimentation by following the protocol(s) disclosed herein for ex vivo and in vivo screening
(See for example Hasegawa et al., J; Med. Chem. 40: 395-407 (1997) and Ohmori et al., Int. J.
Immunopharmacol. 15:573-579 (1993); employing shnﬂar ex vivo and in vivo assays for
determining dose-response relationships for IgE suppression by naphthalene derivatives;
incorporated herein by reference).

[0508]  Initially, to exert anti-allergic or anti-asthmatic effects, suitable dosages
of the compounds will generally range from about 0.001 mg to about 300 mg per kg body
weight per day in divided doses, 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,
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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-term therapy may be indicated where allergic reactions appear to be triggered
by continuous exposure to the allergen(s). Daily or twice daily administration has been
effective in suppressing the IgE response to a single antigen challenge in animals when carried
out continuously from a period of two to seven consecutive days. Thus, in a preferred
embodiment, the compound is administered for at least two consecutive days at regular
periodic intervals. However, the treatment regimen, including frequency of dosing and
duration of treatment may be determined by the skilled practitioner, and modified as needed to
provide optimal IgE down-regulation, depending on nature of the allergen, the dose,
frequency, and duration of the allergen exposure, and the standard clinical indices.

[0509] 1In a preferred embodiment, an IgE-suppressing compound can be
administered in conjunction with one or more of the other small molecule inhibitors
disclosed, in order to produce optimal down-regulation of the patient’s IgE response.

Further, it is envisioned that one or more of the compounds of the preferred embodiments

can be administered in combination with other drugs already known or later discovered for
treatment of the underlying cause as well as the acute symptoms of allergy or asthma. Such
combination therapies envisioned within the scope of the present invention include mixing
of one or more of the small molecule IgE-inhibitors 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 small molecule IgE-inhibitors herein disclosed can be
administered separately from the additional drugs, but during the same course of the
disease condition, wherein both the IgE-inhibitor(s) and the palliative compounds are
administered in accordance with their independent effective treatment regimens.

[0510] As an apti-proliferative therapy, the appropriate dose of the aza-
benzimidazole compounds disclosed herein can be determined by one skilled in the art.
Pharmacologists and oncologists can readily determine the appropriate dose required for
each individual patient without undue experimentation, based upon standard treatment
techniques used for other anti-proliferation and chemotherapeutic agents.

[0511}  Initially, suitable dosages of the anti-proliferation aza-benzimidazole
compounds will generally range from about 0.001 mg to about 300 mg per kg body weight
per day in divided doses, more preferably, between about 0.01 mg and 100 mg per kg body
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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 pharmacentical 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.

[0512] Ideally one or more aza-benzimidazole compounds of the preferred
embodiments should be administered to achieve peak plasma concentrations of the active
agent, as determined by ope of skill in the art. To achieve adequate plasma levels, the
pharmaceutical formulation can be injected intravenously in an appropriate solution, such as a
saline solution or administered as a bolus of the active ingredient.

[0513] The treatment regimen used in accordance with preferred embodiments
preferably involves periodic administration. Moreover, as with other chemotherapeutic
agents, long-term therapy may be indicated. Weekly, daily or twice daily administration for a
period of one to three years may be required for some patients. Thus, in a preferred
embodiment, the compound is administered for at least six months at regular periodic
intervals. However, the treatment regimen, including frequency of dosing and duration of
treatment may be determined by the skilled practitioner, and modified as needed to provide
optimal anti-proliferation effects, depending on nature of the disease, the extent of abnormal
" cell growth, the type of cancer, the tissues affected, and standard clinical indices.

[0514]  One skilled in the art will understand that the ideal concentration of the
anti-proliferation compounds in the formulation depends upon several pharmacokinetic
parameters, such as, absorption, inactivation, metabolism and clearance rates of the drug. as
well as other known factors. One skilled in the art will also appreciate that the concentration
will vary with the severity of the condition to be treated. Other factors which may affect the
treatment dose include, tumor location, age and gender of the patient, other illnesses, prior
exposure to other drugs, and the like. One skilled in the art will appreciate that for any
particular patient, specific treatment regimens will be evaluated and adjusted over time
according to the individual patient’s requirements and according to the professional judgment
of the medical practitioner administering the treatment. |

[0515] In one preferred embodiment, compounds are orally administered.
Preferably, oral formulations will include inert diluents or edible carriers. Oral dosages may
be encapsulated in gelatin or formed into tablets. Oral administration may also be
accomplished by using granules, grains or powders, syrups, suspensions, or solutions. One
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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, adjuvants, lubricants, sweetening agents, enteric coatings,
buffers, stabilizing agents and the like.

[0516] In another embodiment, the active compound may be modified to include a
targeting moiety that targets or concentrates the compound at the active site. Targeting
moieties include, but are not limited to, éntibodies, antibody fragments or derivatives,
cytokines, and receptor ligands expressed on the cells to be treated.

[0517] In preferred embodiments, compounds are administered in conjunction
with other active agents, which either supplement or facilitate the action of the aza-
benzimidazole compound or cause other independent ameliorative effects. These additional
active agents include, but are not lLimited to, antifingals, antivirals, antibiotics, anti-
inflammatories, and anticancer agents. Protectants, which include carriers or agents which
protect the active benzimidazole compound from rapid metabolism, degradation or
elimination may also be used. Controlled release formulations can also be used in accordance
with preferred embodiments.

[0518] 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,
carboplatin 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).

[0519] 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 the
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wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X,and Zis N;

wherein A is selected from the group cons'isting of H, halogen, and
CONHR;;

wherein n is a number from one to four;

Supragenus D;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCORy;

129



17 18 16 7. The pharnmaceutical conposition of Caim1l
conprising a conpound selected fromthe group

consi sting of conpounds S-1 to S-25. 10 8. A
pharmaceutical conposition for treating or preventing
an allergic ree‘,ctl on associated with ifcreased |gE

wd R¥H23809" 1 nhibiting cellular proli feratio
manmal  conpri sing any one or nore of the PSW%%&“%"@"%Z

conpounds: O R4 NH/ I I NRR M NT OR Subgenus
D2a wivberein'R R selectekfram tltedgrbuposonsisimgaf &) |, Rkkyk bemgl, p-

i SR 8 el Fhecdp LTS S §ioged fom e

s ﬁ lpeoap Edlsfsﬁﬁg’fbﬁmalgmfoﬁﬂﬂ, bEoBedir b@c akkyla Sét rai g h;z
" ndependEHER 28l Be Sk pdepeiritl s LR o e e SR o

al Elklyl sﬁb@igltéd aiicad Ofslbk)ébcloiﬁ%d CElibstitete® @ kG| cycloalkyl, polycyclic
substi tute

20%@9&@@%@%@%%&%& 8bp agllﬁy C-‘li:Pg‘e’g} gﬁ?}hﬂléputed phenyl,

sula&;sutﬁyu,eehbmhtw h@;bﬂtmadetep&wu dad HuBdtidGed BH@BMY], wherein said
substi tuted_ phenyl, E‘ ht hyI subst | t ut ed napht hyl ,

| hethéﬂe@mMnérﬁaldstgw% gieropel sPapyl-3 heffmalon, S4Frgio said
Ee?ﬁtﬁﬁbﬁ{oﬁi lsélﬁt\%hp&ﬂbﬁhysééﬁaﬁd rdinee I@Rﬁlﬁrc@@is‘ﬁhg 6PHitBdR, dxyEen
et er oat ons

erein said heteroatomis independently
selaad SBATS r om t he group consisting of nitrogen, oxygen

and sul fur; yASER! D %hﬁuﬁk&sbbl%%ﬁ@ APhARY Blobfs, substituted

al i phatic groups, substituted , Substituted
napht hy phenyd} substitutedy merhtindt emd)a?“wht\éte%tbﬁtﬁoaﬂls contain 1-3

substi t MEﬁmnme?élﬁ] s @ 'sxgosﬁ 'ﬁgﬁtt is %M@&&i ESmShd gohE Qonsisting

fromthe group consisting hal ogens,

pol yhal ogéﬂi.shalegdnaxp}olgtabupns, §llli§>§b’| grous dsumwﬂqz alkeii,y plkyl,

substity r k

Ut bonylﬁﬁwdoéglfg qia%gl%%aﬂmw%c%@ B OCH,
N02, NROUQOHNGOOR' GAR’, ENNFER: ;OGHs NperRR RNH%OR and
sel ect echdiRR” ’14;19 group consisting of H, alkyl,

wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyi,

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

sulfur.
2, A pharmaceutical composition of Claim 1, wherein the Supragenus A-D are
represented by the formulas:
H H
— N —
R+—N /j[ \ e N \"/ Ro
I \/
g A N | 0
N I M

Genus Al;

130



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

cycl oal kyl, polycyclic aliphatics, phenyl,

substituted phenyl, naphthyl, substituted naphthyl,

tved eoo@ea4§d7 and substituted heteroaryl, wherepor/gsiooso30962

heteroaryl and said substituted heteroaryl contain

1-3 heteroatqns, wherein said hetergatomis

independeﬁt sel e d fapmth 3@ congj sting of

ni trogen, oxy bmgfﬂﬁceutica
conpound sel ected

conposi tion of /i co
fromthe grou® copsest nds0s-4, S5, S-6,

S-7, S8, S 11, S713, S—%% and 8 16. 10. The

phar maceutical conpositioh of O aim9 conpré@HdZt he
conpound S-7.4 11. A pharmaceuti cal Hon‘posi tion for
treati ng Ry—pMev ct

associated w t?-i-'w: or [ nh| biting
cellular proli i rising any one
or nore of th@fo

| : 4 NHN R2
N>N1O0 R Subgenus D & 2004/ 024894:s ﬁs
e

PCTI US2003/ 030962 wherein Ris selected fromt

group consj st ng oth Gy al k enzyl,
quorobenEﬁ aly IQ no E Péin sai d
Cl-C5 al kyl is %e[ﬁcte» from gf oud} consi sti ng of
a straight chayn, Mgafchaqy or A alkyl ; wherein RF

and R2 are |ndepéﬂdently kel ectemt fromthe group
consisting of H alkyl, Bubstituted al kyl , G88is&9;
cycl oal kyl, substituted C3-C9 cycl pal l yl, polycycllc
al i phatic gr oups /1% Nt ued

Ilcngllphatlc
groups, phenx) ,_subs1|tu nyfypig/bhthyl
substitut ed ndpkt yI hetero ngnd ubstituted
het eroaryl, when€iZ sai aryI nd said

substi t ut ed heteroaryl ontainM-3 heterogﬁﬁﬂp
wherein said heteroatomis independently selected
fromthe group consisting of nltroge oxygen and

sul fur; re n sal subsﬁltute cyclhp al i phatic
groups, s _J)
N
Genus B1;
O
H
‘“%@E”WLN”Z
! H
o) EI"\ N \ |__/)
I M
R Genus B2;
0O
H
R1_'N N/ N _)]\ /R2
avD W WAL
d IS N \ |
L l M
R Genus B3;

131



phenyl, substituted naphthyl and substituted
heteroaryl contain 1-3 substituents, wherein said
substituent is selected fromthe group consisting of
H, hal ogens, pol yhal ogens, al koxy group, substituted
al koxy, al kyly ) substituted al kyl, dialKylaninoal kyl,
woYiiwel kyl , carbonyl, OH, OCH3, COOH;:
CN, @Ciés, OCF3, N2, NR-R, NHCOR and co%%%"%sg’gg&’”‘“
wherein R is selected fromthe group consisting of H,
al kyl, substituted al kyl, C3-C9 cgcl oal kyl,
substi t yt edHC3- C9 pgycl ogl kyl , pol ydlyclic aliphatics,
phenyl , "SUDEY] t yed pie Nsﬁ%stituted
napht hyl, he stityt edyheteroaryl,
wher ei n sai ¢ eL ' substit ut ed
het eroaryl cont

N
in 1-3 heteroagpns, wherein said
heteroatomis independRntly selected fromehixngroup
consi sting of_nitrogen, oxygen and_. sulfur. 12. The

phar maceuti c conposition of C Zﬁ\ll conprising a

corrpounqlq1 ect r OONt he onsi §i.i ng of
compounds S- ff—=- 19 S
phar maceut i cal $?npo iti _

nd 82I>NA £3. A

A tp/atihg or preventing
an allergic reaettyh aNsocia with increased |IgE
| evels or inhibiting cellular pMoliferation in_a
manmal  conpri sing any one or nore of t he GeBYs i ng
conpounds: 134 WO 2004/ 024897 PCT/ g52003/ 030962 O
Rl--( NNH R2 Y 1 0 R Subdglenus D4a; wherein R
i s sel ed ro pC tRg ofRoH, C, - C5
al kyl , benzyHNiy- oro I ?;2 diNaIkyIanino
al kyl, wherein ( al Kyl /s sel'ected fromthe
group consistin& of a E&raight chai n, branched or
cyclic alkyl; wherein and RMare I ndepeRgdentd. y
selected fromthe group consisting,of H alkyl,
substituted gPlkyl, C3-C9 cycloalkyF% substituted C3-C9

cycl oal ky, ol c-Nal i ph OUPR, substi tued
pol ycyclic a'qﬁ%ﬂic gro

|, >RGbsStituted

phenyl, nap W st /'t ut ht h§ll ,  het er oar yl
and substitutedlﬁ( eroaTyI T in said
R Genus C3;
0] 0]
Ry /N N\ -—/lkN/RZ
f L)
A
R Genus C4;
0
Ry S N —/H Ro
mE LAY
S N | 0
*IQ M Genus D1;

132



heteroaryl and said substituted heteroaryl contain 1-3
het eroat ons, wherein said heteroatomis independently
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wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3;, OCF;, CONH;, CONHR and NHCOR;;
wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein R, and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, Cs;-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic
aliphatic groups, substitued 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;
wherein said substituted polycyclic aliphatic groups, substituted
phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
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RNy, substituted naphthyl heteroaryIP@ﬂg
substituted heteroaryl, wher ei n sald het er oar

sai d substituted hete cont ain he o)

vher o s, BPERD R A eRL e Rere ol b eRh Hffuisting
fr Io;n t e V\%r guag@ﬁp§g1§ha1%@n@fa]m;dyr goep, s1tb|xtytg'sd alieoxgl, .alkyl
sul fur; ere sal Sti td
gr oups, 5“'3515’5%?4 lajéc@"edhaﬂﬂﬁ aak’éuﬁ’é‘ﬁ%%%g MR H}dhgﬁ‘fi
substi tethed, EHOROTOR ", TNt 8FY) OCB;, NOQsNRt'RJerNBCOR and
wherein_sai d substituent is selected fromthe gr oup

consi st(FQiER Rfand hal ogens, pol yhal ogens, al koxy

group, substvé,ﬂek&@da ajskeiabted afrdind | the Grouls tcbhsitiog ol Ky lalkyl,

di al kyI ani noal & hydr oxyal kyl Bstﬁw&qée c@q’l@%}’%’chﬁ

and e fsmmutehe hthyl,
CQN§SI ics, ﬁmén,@h %ﬁ&h %teﬁfl phéhyB ehamsal naphthy

group ¢ Substi tuted. al

C3- 9 cl;o@érwylkymd sgl@,pngqut mt@rgar@lg Wreég, cSauk b eryI and said

pol ycyc I Bk, whtréle ﬁh%@ﬁél‘ t
napht hy%ulbgtl !éthigt utgigg%ontBEthG,teéﬁeteroar I Sand oatom 18

subst i t miemndentlyrselactod ftoml*ﬁb@ &raHp ﬁpﬁsqﬁ‘ét"é MHEREFD. Oxpgen and
said syl tituted heteroaryl contain 1-3 heteroatons,

wher ei n ‘d heteroatomis independently selected .
fromt h'ﬁheg iphegmacerisals tomppsition ofi Claigeh, WhRsPHe faid Rplycyclic

J f t
ol B 3 RO S PATRCS! B, G,
camipdy}, J6i2 DA 3Y2(P3T) 8 2n ik andmotbapindr naceut i cal conposi tion

f or, tre %acaﬁj DSt @t‘iaﬁﬁ di, GheRAL §did Reteroaryl and
assom atﬁ%%gvmar& I ngérigcg’s Iath0 evels or inhibitin

saidc sibktithtad heteodarylas aeleced fram m\lmcomggwﬁrq Spfyﬁﬁm%

1sotﬁfaﬁ> reox%zfol%h %Egtlﬁldu%w P AP QRS thibphehds; No%zMeBZpyrﬁles,
pyndazmes, 1,2,3-triazines, 1,2,4-triazines, 1,3,5- -triazines, pyrazoles, imidazoles, indoles,
qumo]mcs, iso-quinolines, benzothiophines, —benzofurans, parathiazines, pyrans,
chromenes, pyrrolidines, pyrazolidines, imidazolidines, morpholines, thiomorpholines, and

SZI003/03(():?62

the corresponding heterocyclics.

5. The pharmaceutical composition of Claim 1, further comprising at least one
additional ingredient which is active in reducing at least one symptom associated with said
allergic reaction, cell proliferation, and/or inhibition of cytokines or leukocytes.

6. The pharmaceutical composiﬁon of Claim 1, wherein Ry and R, are

independently selected from the group consisting of:
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Subgenus Ala; wherein Ris selected fromthe group
consisting of H C2-C5 al kyl, benzyl, p- fluorobenzyl
and di-al kyl am no al kyl, wherein said C1-C5 alkyl is

J¥0 0v#/68%7r om t he group consi sting of a stracpus2003/030962
chain, branched or cyclic alkyl; wherein R and R2 are

i ndependently selected fromthe group consisting of H

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

eycl i aliph
)hat i ¢ qups,
Fhyl , "substitut

groups, s

phenyl, s

napht hyl , - ted heteroaryl,
wherein said heteroanyl and said substitduted 5
het eroaryl contain 1-3 heteroatons, wherdin said

het eroatom Ls i pdepe ntly selected fr
consi sti ngf of Nl t r ogen, oxy
sai d substli t ufsed pollycyglic

i /%henyl, aUbst it uted Namht hyIN and*®

substitutedgsheteroaryly containg 1-3 substdtuents, 10
wherein said substituent is selected fromthe group

consi st of H, halog ; oXy
group, Dyt t ut ed ed aII
di al kyl oal kyl Il hyg ! . O3
COOH, COsK  CORe N CF3, GOCF37 NO2,FNR R, MeifOR

and CONRy R ; and whgrein R ig3selected faromthe 15
group consisting of H alkyl, substituted alkyl,

C3- Q9 cyclroal kyl, substituted} C3-C9 cycljoal kyl,
p0|yCﬁC|io al i_phat i ) [

napht

substit
sai d sdbs uted A
wherein sdi d heteroatomis independently
the group  consistipg of nitmwogen, oxyggn and sul r.

140 WD 2009/ 024897 PCT/ US2003/ 030962 18. A use of at

| east 70ne ¢RITPRAtRfAcakicAll ednipoditibnroft Chimpr b pamprisiog ©-epmpound
nmedi canent_for treating_a nanngl 3ﬁf§2ﬁing from or

SeloEes) TPl FRLRGPSIYERS PompEt $30 2R or f or

| phi bigt i Ng AGhhkdicafRalompesiiciciyt Beating opprevening an difergic reaction
The use of Claim 18 rther ¢ [iSi adm.ni sterin
aAssqogaled: Wish doctens iI%]% i‘?"e Si g PRt °“\%ﬁ‘ia’& Rrqlderahe \‘Pegi ppammal
I QREisiE a ore®R HorOsTehSHlIpwagcanpamtiat ed with said

allergic reaction. 20. The use of Caim19, wherein
sai d at Iea%i one additional ingredient is

Ry .
N 7 N\ H
H | N Ry
New . \‘.(
|

R ° Subgenus D2a;
wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein R, and R, are independently selected from the group consisting of H,

alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic
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sel ected fromthe group consisting of a short-acting
j 2-adrenergi c agonist, a long-acting (32- adrenergic
agoni st, an antihi stam ne, a phosphodi esterase
i nhi bitor, an anticholinergic agent, a
corticoster 0|,d,‘. an inflanmmatory medi at of rel ease
r and a | eukotriene receptor anta
wd {?E‘ilﬁg{g(}of Claim19, wherein said at | eastgeé)rp/h&too3/02“"}5‘62
additional ingredient is conbined with said at | east

on ehxmﬁ@ @tmﬁh isﬂ:sﬁmeth polyactel hhpmhd ETOH!!SC pmnab |substitvkedepitenyl,

223 %e?%&ygﬁlgﬁeéqaﬁ' sP%?ed te?ooag%l,e whkref¥aid

COIKBt@téB@l laﬁd s@id ngubdtinitey hde:ﬁhryhcdﬂam 1ef heteouatornB, Ghereiy said

to_about 100 er kg bo

s oo b Berod fpl e Bieof Sonsiifife o Ctigpe pryeen
di yhdlagdrgoses at regul ar peri od| c intervals. 24. The
use of Claim 23, wherein.said re r|od

interval s ocWhgreipq§aid, subshtuted B%lé!gySL aé‘ss%ml% substituted

conpoungniyi, Chiibkstituted ! @EpHiRE R mbmutm tefergaryl contain 1-3

di t treat f
Cluscopt PHISEES, T S0 SIS & S o8OV Fromisioe

conpri sigp q,Lagm%%hsstﬂyﬁg,geﬁs, |y @66, adbltiitenalkoxy, alkyl,
i ngredi ent whi

I's active in reduci ng at
synpt omsti@gb‘éqdaﬂbd Naikwhgﬂ?%n‘é’éthyglég’ carﬁ s&ﬁofocm’
d aim 233 Blok’Sebg’ a@ﬁb tmnqbcp3ng;@d|m’q{ | SYHCOR” and
sel ecte Qromthe group consisting of a short-acting
(32- adr@%’iRc,aagom st, a long-acting P2-adrenergic
agoni st, an 1? s@fécte@l m%@@%ﬁuﬁs&ﬁlﬁ@m of H, alkyl,
an an

|nh|b|tor |cho inergic a

corti costistibite, allafh Cré afﬂmtka} y&s@@ts&ﬁbﬂw%@%@h polycyclic
| nhi bi tq a'ilpt'i‘a!?ig b? z# dfﬁﬁ‘eﬁm OfaphtB{At mmt&tbd R4phthyl,
or- 1 nni

A use f

i f t
vl Giteprerdi 3 S Lgawwsh%rwpr e TR g geid
one comaynghof h&r@érm dontA I-STﬁBi‘erbh‘i&n@fwh@eﬁi aid Beteroatom is

further conprising admnistering at Ieast one

addi 11 oriaficperdsgineHlestad THmdhe BEPUR EoTSiFlng Af RITORE, q5YER d

| east ong;fymptom associ ated with said cellular

proliferation. 141 WO 2004/ 024897 PCT/ US2003/.030962

30. 9The T@epbﬁrm@&uthZ@mRme%mf Claimy & ccompyeipg g, gompound

%k‘?{ﬁ {4, gy, sbwe sof, &up, S-13, S-15

selgcg%dsfrs ing oﬁgant %flaclaénisglﬁltgltss?rsaglg gntl biotics,
andiftl6- i nf | ammat ories, and anticancer agents. 31. The

use,of gl ﬂa&?ﬂce%ﬂ ﬁﬁb@o%lm'me@&tm PSR %deioﬁip@ﬂﬁi S-7.

i ngréedi en ct e Prom t group conS| sti.ng

alkylat i Aghamrentuticalsoingesitdoior treatinpRPPIEYFOLIRE an allesgic rea°u°n

associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:

N |

2T

Ry

Subgenus Dla;
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t opoi sonerase | poison, topoi sonerase |l poison, DNA

bi nder, and spindle poison. 32. The use of any one of
Clains 29-31, wherein said at | east one additiona

i WOremdiozas97 i s conbined with said at | east oneCTmSp0/630962
of daiml in a pharmaceutically acceptable dil uent

and co-adnministered to the 33.. Th

f
one of O aVhgeiDR i§ selecigd from %Hf%ﬂ"a °8¥S‘SPE%8&€ Hgﬁ’gcg allyt, Benzyl, p-

conpoamopa‘nzqunaldm&ylmamyn wfHeReHidaC,-6; SR as dlected from the
about 0.01 ng to about 100 per. kg boﬁ%av\m ght per

day. 8w@up gepsistingofgptraphi phaiy Sran?fh?é PEIYRIS dose is

admi ni st er @Hereﬁ PQ la¥d Regle ﬂﬁ%ﬁ:ﬁd&ﬁ sa&walﬁn e @e‘oﬁﬁl bénsisting of H,
intervals. 35. he use of al m% wher e| n sai d

regul au‘ylﬁ)élflb%ﬂﬁt%i eilefya sydraliah Sé}hﬁtwe‘i 8Co vyrdoallgh nofycyclic
d
ot her U i BB R PR A, GO plhyt Fapiel Phani

east nephiniy mpetinsasmbByh belonn ad uistid heisrou, wherein said
hyper laxé'?raﬁ& s34 suﬁszmut%ﬁetéﬁﬁyﬁﬁongﬁ“lrﬁ RéreroBs, eWHerem said

sai d era y I's an antI -cancer era 38. The use of

C ai mh@Broataineis @@pmcﬂytsmtabmm@eepm pengisiingoRh mitsesgen, oxygen
group . $Qfgksting of radiation, immunotherapy, gene
therapy, and surgery. t 39. A nethod for treating o
‘preventing an awhereiyi said ewhstifuted pelpbyolic fatiphatip Hgrowns; ﬁgbsumted

CHLOKI NS GhabEUSRHEN, Any P R Sl conin 13
of the fol Isuhshtugnts,ovlpmmsked sﬁbs@umtmselemed(m the gmupxcqnmstmg
0 L2 1 M RN s, ey i s . i
PCT/ USZOOB/sﬂ%ﬁﬁiﬁeﬂ alkyl, dialkylaminoalkyl, hydroxyalkyl, . carbonyl, OH, OCHs,,
COOH, COOR’ COR’, CN, CF;, OCFs;, NO;, NR'R’, NHCOR" and

CONR'R’; and
wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoras, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and

sulfur.
12. The pharmaceutical composition of Claim 11 comprising a compound
selected from the group consisting of compounds S-17, §-19, 8-20, and S-21.

4 13. A pharmaceutical composition for treating or preventing an allergic reaction
associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:
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R\ T:"--4 NL,RRHNN X\ N\ H k Z 711J
Supragenus CG—and O R14 T;4 NNR2 HN-l Y X ,, ZN
0O ~ M Supragehus D; wherein Q T, X, and Z.are

WO 200¢/88Hdent | y sel ected from N or C, and wh&®CaiUs2003/30962
of Q T, X, and Zis N, wherein Ais selected fromthe
group cgrsisting of H, halogen, and CONHRI; wherein n
is a nupber fromone to four; wherein L and Mare

i ndRy ently sqj ected fromthe group consisting of H,
al kyl, a i/ d aHyl, hydroxy,

hal ogen, Ha i oN<_c 5%/1 CF3, OCF3,
CONH2, CONHR axd M . whare R il selected from
the group consisting pf H, Cl-C5 al kyh, benzyl, p-

fl uorobenzyl and di-aRl cyl ami no al kyl, whggBiefusDdg

Cl-C5 alkyl is selected fromthe group consisting of
a st r aivgierein Raisseletsechfiom dlee grpur gansisingofidly Cr-Gndlod; benzyl, p-

Sg’r\%o?{%lfef% A %M@%ﬁﬁ&lﬂ het&ih %EH@|-¢£§F%Iti§éggl%g&%m the

substituted a

clygbﬁait:dnyllsun@fmstrmlghuboh?n,t(wmﬁﬁed:gtwcia:: digll;, pol ycyclic

al i phatic graqups, ,substjtu 0 | -

gr oups, Wlﬂﬂﬁ%ﬂ%‘ and gﬁﬁeiuﬁff’%@g’ﬂﬁéﬁ yeﬁéé& féﬁgap@% ﬁ{/zﬁg,g%‘%lsmg of H,

f]uz?ﬁm Bwslﬁﬁiltd\?zﬂkﬂbﬂsﬁg -*ﬁmﬁm ylhbsamrhds@;a@; myq;maﬂdrl polycyclic
eteroaryl, erein, sa et.ey oar and s i

S UM‘-U Sfé’_apfh ép%ﬁhslgﬁ)ﬂoiyew &S.lﬁflaP_C#ﬂl&_Se S}begyaio ﬁgb,shtuted phenyl,

wﬁﬁ{%ﬁt 1, SAbslitutB® HEFHIR), ORtdrSarlIn S nsttell Vhefod a8yt @tlerein said
ro

€ group consisting of nitrogen, oxygen

s uhdteroarylvaad enid swbstitutsd thsterqand conis Yoy éFtPfea*aPF,g{‘]{g?fFi&l said
SL éé?r?%tax?xgig ﬁ%&ee%:éﬁdoegﬂy %ﬂa@@ilﬁoﬁ HQS% i REisipPoY divdgeANExygen

eroaryl contarn 1- substituents,
whexidesubfugai d substituent is selected fromthe group

consi sting wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected from the group consisting
of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR’ COR’, CN, CF;, OCF;, NO;, NR'R’, NHCOR" and
CONR'R’; and
wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphtﬁyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted beteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and
sulfur.
14.  The pharmaceutical composition of Claim 13 comprising the compound
compound S-24.
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of H, hal ogens, polyhal ogens, al koxy group,

substituted al koxy, alkyl, substituted al kyl,

di al kyl am noal kyl, hydroxyal kyl, carbonyl, OH OCH3,

- 1W® 20W@0243987/ 024897 PCTI US2003/ 030962 COOH, @ODRS2003/030962
COR, CN, CF3, OCF3, N2, NR R, NHCOR and CONR R ;

and rei s sel ected from t he, group consi sting

R AN R R LA LN —
S&Mdtémmﬂ iodre4ddd QB! 1@@&1&%1‘ inhiYnNEC Yéul £ ré!hfeﬁﬂ@ﬂ £ S mammal
pheny], substitut ed hen napht hyl_, substltute

n%ﬂﬂﬂ‘ﬁ‘;‘)‘ganyﬁ‘&‘gr“é%?9 OWBﬁmPWQﬂ het er oar yl ,
wherei n saHd het eroaryl and said substit ut ed

het er o&ytNgontai n_1-3 h

het eroatom i N

romthe group

consi sting R240. The

nmet hod of aim I ni stering at

| east one additi or‘fgl [ ngredl ent which i's active in

reduci ng at I east one syRptom associ ated w tsub'gajudma
allergic re e nethod of . ai m 40 V\hereln
said at | eé'v sdfﬁ’?‘ggﬂ’ﬁlt hq OPPREiFHog oL H, Su1Cs @kl benzyl, p-

Sggm gﬂmerogempaxmoﬁ&u@!tanﬂ@ z?llﬁyl,a;vlfei’&lﬁt Em@@ﬁO} glcljcyl is selected from the
adr ener gl.c nit s Qng-actin a renerglc

agoni ﬁoupé’ﬂg%??flg ﬁ? h@mﬂr}’ 6}%9 & ase

i nhi It bi t or, mergam]l @h@dﬂaﬁ%@p@daﬂ%glec@ from tl:lle group consisting of H,
cortli e | n.1.n (0] nedl at or rel eas

POt iAo histed B ot e o piap g Cats pgipaliolpolycyclis
The medific Grodpk,dubitided ;m@ycﬁb @hﬂﬁh@' gRdups, %@ﬂyl,odﬂ@sututedd phenyl,

" pRER PSS P B RADRA T B (egu, wheren sud

adm nitztefdafd 4n@ Mﬁesﬂm& het@ﬁaryi”&@ntﬂﬁt ﬁ@qxcﬁ:{'oagnﬁ' Wherein said
39, wherein said Cor%g%%el is adim nistered at a Ose

of abdftT W BigiwPe™ *¥i9% e Pesrorp cpuiringel gheeen, oxygen
per dawd sélfur; The method of C aim 43, wherein said dose

is administered in divided doses at regul ar peri odi
intervals. 45. Wﬁ‘ére‘l‘i'ef‘ﬂ Fubshituggd, palyepglic \alighation 2roupsy substiuted

regul ar pephefi,C shbttiidda ngph#ies Usnd dinbititutedd ﬁle&roa?yl contam 1-3
met hod for treating or lﬁrevent n asthma in

conpri si ng SUeHHERFsVRsTS ﬁa“éﬁ“blsﬁtE dp priestsd ‘f’i@}néhﬁ)%}'ﬁ‘fp gnnsisting
any one or omehasgetnnepémialdg&nsnmﬂym@wwssubsnfmed\laﬂc&y, alkyl,

R (AN, >sul$sututed alkyl, dialkylaminoalkyl, hydr

ydroxyalkyl, carbonyl, OH, OCHj,
COOH, COOR" COR’, CN, CFs;, OCF;, NO;, NR'R’, NHCOR’ and

CONR'R"; and
wherein R’ is'selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted pheny!, 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,

16.  The pharmaceutical composition of Claim 15 the compound S-25.
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:, 0 X NI L~z R Supragenus A; M 144 WD 2004/ 024897
PCT/ US2003/030962 0 HR-NTiQl R X, H O~ Z
i MR Supragenus B OORI--//\ Ti-QN) cRR N HN
X\ N\ /, HR,Supragenus C; and 0 R14 TAON ---yN R2
HN Z N, MSupragenus D; wherein Q T,;X, and Z are

wdﬁgﬁ@%dently seI ected fromN or C and V\,h
of Q T, X, and Zis N, wherein Ais sel ect{“l(?u%r03?9:3?g

group consisting of H halogen, and CONHRI; wherein n
s ®.nu Wbﬁlﬁarfnhééiihéﬂll Qorhfostiio For ti/@aﬁﬁgebrfbréveﬁﬁﬂjg M 'ﬂfe?g]c reaction

|nd endent | ed fromthe group consisting of H,
R‘ﬁ‘F 'gﬁ WBS% i evela 155t ipkibitiag eyl Prifratiop in 2 mammal
cozhpﬁs&wyomm@reaﬂmélfa cofipbfufs: Ccyano, CF3, OCF3,
HR and NHCOR1; ereln Ris selected from

the conS|st|ng of H, CI C5 aI kyI benzyl, p-

quorobe yIa , wherei n sai d
Cl- G5 al |s sel dct e ouppgonsn sting of
a strai gtbt ch an ed N C|IC

Subgenus Ala;

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

wherein Ry and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyi, polycyclic
aliphatic groups, substitued 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;

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHj,

COOH, COOR’" COR’, CN, CF;, OCF; NO,;, NR'R’, NHCOR’ and

CONR'R’; and _

wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C5-Cy cycloalkyl, polycyclic aliphatics, 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.
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wherein R, and R2 are independently selected fromthe
group consisting of H alkyl, substituted al kyl,
C3- Q9 cycl oal kyl, substituted C3-C9 cycl oal kyl,

pwOyengolasey al i phatic groups, substitued pol ygymlmcs/oso%z
aliphatic groups, phenyl, substituted phenyl

napht h substi t ut ed napht hyl , heter oar and

subst |1¥ ut efl e tafr alest ongtrerppwnds el @llalrnefef%éheyprwon Oka

%?édﬂ:aﬁx%sfof ﬁ%ﬁgt DRhRMIPEN erifi® HoR & sha Pﬁlﬁé E03 ‘aﬁ‘taﬁ&%:c reaction

wherei n sai d eroatom 1 s I hdependently sel ected
fandfas fonimhipiting sytokines ertleukgeidss inpmapgah, oxygen and

sul fugg 1 962,11 ———
sai d subsf'lﬁ%eut e%p%cyﬁ‘?& G%{ ﬁa%)?fgﬂlgir%%upéa BREEH dAditional
sngredi¢nt (whach ip Aetivelin redubiog iat angcpnp. &yhpibw) assasipted with said allergic
\?\%Qﬁgﬂtut ed heteroaryl contain 1-3 substituents,

e

rern said substituent is selected fromthe group
consi 80 ngTheofiseHf Glaino d&nwhenswl w:bhbg:eﬂsqneaﬂdldﬁwyal ingredient is

d al. koxy, .alk b d.al.k
Fls#% RSP P g P e B Wi A8 v
mumﬁhm@ﬁ%hosﬁﬁﬁ?ﬁestemmmrﬁn anh“:l@[ﬂi%rglc agent, a

an%ﬁﬁfg)gﬂ’s |a§t dIB‘FV\tQ&r g’ﬁ&ﬁ"f){ ,rlel%% S&gﬁﬁ:ﬁ% gta{ gw&rmm receptor

Gatagshigtycl oal kyl , substi t ut ed C3 09 cycl oal kyl ,

pol ycyclic aliphtlcs , uted henl
naphtﬁ Thpuse; ¢ ﬁ?@&n ri'gp }n s &t an%} ndl ingredient is

oBBiricl W@ daih @l 10450 Sicydomp¥ialis h@h&&h&uﬁ@ﬂl@h@@btﬁble&ﬁlﬂent and co-
sai d. substituted heteroaryl contain 1-3 heteroatons,

ViFfenistered 1o the marEebat om i s~ i ndependent |y sel ect ed

from the gﬂw&e%@ﬁﬁy &Ie' d’f@lﬂfns |1812'1 OgiRdtein 94 ERas? bhe compound is
sul fur. 47. The meth im46 further conpri si ng

AdmiHptered S %PQS%\‘PI" qb@‘éfsotmdﬁém a&e%ﬁ 100 Bigper keppdy oyedght per day.
whi ch 28s aché &e of K]:lilﬁhdn@ whereint saldaidsd is@bamifistepd andivided doses at
assqm ated wth.said asthna. 48. The nethod of Caim

A9BSR Ieryals. aqdi ti onal ingredient is sel ected
from 2uhe ghows oCGIh&hSB JWigTedih said eBdlhd pefi6dit Bervals occur daily.

agoni 25, o S5 P et e, SHFRSAER OB GIRES ] cIPEdRe Preparation of

i iAédidntent for muﬁglh hﬁhﬁﬁaﬂ E\ﬂ'feﬁhﬁ fragon buscéptible to asthma.

corti ste f Iamyat or medi. at or rele e
i nhi bi e of CipeBes FEe r RS IR Gt ope sdditiona

éliﬁgrc&eﬂt@vtzﬁiﬂﬁs Addive linfedivirdg 49 geast®né yndtord mbmﬁm wath @4id hthma.
a m risi, I sterln nount
one o rmr pse;qf ng%%ovﬁﬂanégﬂ.ﬁgﬂﬁ%? mgreg.lent is slttted from the

group consisting of a short-acting P,-adrenergic agonist, a long-acting P-adrenergic

agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist.

28. A use for inhibiting cellular proliferation in a mammal comprising
administering an amount of at least one compound of Claim 1.

29.  The use of Claim 28 further comprising administering at least one additional
ingredient which is active in reducing at least one symptom associated with said cellular

proliferation.
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H TAOMNR2 XY (An+1 J1INO LI M/ R

Supragenus A, 0 HR--NTiQ\ NR2 | \ 713/ HO LZ N

R M Supragenus B; 146 WD 2004/ 024897

PCT/ US2003/ 030962 ~/OOR \ TiQN) RZ. HNN \ />

H \X- N L:/ Z1 MR Supragenus C, and " OR A TIQNN

/> HNX./ z i o M Supragenus D, wh ' ,

wo)%?04é&ng§% are i ndependently selected from %ﬁb%}»&gﬁ%ﬁz

wherein one of Q T, X, and Zis N, wherein Ais

sel3@ct edhé rusenof ICtaigr D) Pwltendts isitli AJef ol abEtOGE Mngraficht is
selected from the group consisting of antifungals, antivirals, antibiotics, anti-inflammatories,
and anticancer agents.

31.  The use of Claim 29, wherein said at least one additional ingredient is
selected from the group consisting of alkylating agent, antimetabolite, DNA cutter,
topoisomerase I poison, topoisomerase II poison, DNA binder, and spindle poison.

32.  The use of any one of Claims 29-31, wherein said at least one additional
ingredient is combined with said at least one compound of Claim 1 in a pharmaceutically
acceptable diluent and co-administered to the mammal.

33.  The use of any one of Claims 28-32, wherein said at least one compound of
Claim 1 is administered at a dose of about 0.01 mg to about 100 mg per kg body weight per
day.

34.  The use of Claim 33, wherein said dose is administered in divided doses at
regular periodic intervals.

3s. The use of Claim 34, wherein said regular periodic intervals occur daily.

36. The use of Claim 28 further comprising administering at least one other
therapy which is effective in ameliorating at least one symptom associated with cellular
hyperproliferation.

37.  The use of Claim 34, wherein said therapy is an anti-cancer therapy.

38.  The use of Claim 36, wherein said therapy is selected from the group
consisting of radiation, immunotherapy, gene therapy, and surgery.

§ 39 Amethod for treating or preventing an allergic reaction and/or for inhibiting
cytokines or leukocytes in a mammal comprising administering an effective amount of any

one or more of the following compounds:

Y IN \ |_/ \Lr
1z I
R M

Supragenus A;

0
H Q
R—N__ 17 N\ == /“\ R
%/I, \ 7 !
R
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CONHRI ; wherein n is a nunber fromone to four
wherein L and M are independently selected fromthe
group consisting of H alkyl, alkoxy, aryl,
swbzpidtoedse aryl , hydroxy, hal ogen, am no, alACThusm0B030962
nitro, cyan, CF3, OCF3, CONH2, CONHR and NHCORI
wherein Ris selected fromthe group consisting of H,
G -C5 al kyl,Obenzyl, p- fluorobenzyl and di-alkylam no
al kyl , ergin.s QG al sel ected fromthe
group é%ﬂsi |ﬁ§agf N “branched or
cyclic al kyl? reJn R/ an re Hndependent |y
sel ected from ;g OUN cons ¥ng of H, alkyl,
substituted al kylT C3-€9 cycl gal kyl, substituted C3-C9
cycl oal kyl, polycyclicR aliphatic groupsSueagssus Cyasd
pol ycyclic ald phatic groups, phenyl, substituted
phenyl, nap hyI substituted naphqhyl het er oar yl
and subsRH ai zheteroaryl
and sai d subsmNL;uedl et aln
1 mg s |ndependently
onsi stiing of ni trogen, oxygen

het er oat ons, whexX gi n

selected fromt h;@r oup

and sul fur; wherein sai q}qubst | Mut ed pol y‘:%lﬁtd fnus D;
al i phatic groups, substituted ty b gute
napht hyl awdiesm&tT, KuendZ mn@pmdgm yselaeted fiom Neor C, and wherein
substit ue @ Elersal d substituent is selected

from A& bup’consisting of H, hal ogens,

pol yhal ogemmmeml Ionsysegerctndpfromuﬂst gioup ednsisting xgf, Halhelogen, and
substi .al kyl, dial kyl am noal kyl, hydroxyal kyl ,

car bo OCHS, 147 WD 2004/ 024897

PCT/ USZOOB/vsﬂhBﬁBﬁst a@mabér foade tafomt;, CN, CF3, OCF3,

N2, NR R NH( [rej i . .

sel ected fr¥ ﬁa‘éﬂgﬁff %ﬁﬁ%}%%&g}e , ma‘{hgﬁl?"p tonsisting O-f H,
subst |aﬂlt)ﬂ,edk<adyky:|yl s@3stifedc gy, dla(thlowl haloggiy sanping;t allgylamino, nitro,
G3-C c C |cs phenyl ,

subst i% gﬁﬁiﬁénpw 6)6411\3/}@ sulgﬁt Pt it ed napht hyl

het er oar yI vdnnbns]&bmslet:tert ﬁreknhm Epwﬁmmﬁncsalkﬂl benzyl, p-
het er ogf ¥k, ang Sda&l%kyel B! Ayt L 588 QU PR 5Bkl from the

1-3 he eroa ns er oa

i ndepegrdtqmohgtstmgbﬁa:mmszqhatmmh@rcmawhc@m sting of

nitrogen, Q I

49 further )ci}é?rep“?lﬁb ng %J‘&F’ g&ys E&#Férggg éP&lggoaél%g of .

addi t i dkyd) substijuted| |amt Gamgoiyclpékﬂcsube@xtpﬁ Gadeuoblagkds polycyclic

| east a(}fﬁﬁaﬁscy &B’&p%,“}u%&%%ﬁ'p%ﬁ%hw aﬁlphaﬁé“ggoups, 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;

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl comtain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
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cellular proliferation. 51. The nethod of C ai m 50,

wherein said at |east one additional ingredient is

sel ected fromthe group consisting of antifungals,

antivirals, antibiotics, anti-inflammtories, and

anti cancer ager)t s. 52. The method of C7ai m 50, wherein

' | east one additional ingredient is ed

w%%z?ﬁé group consisting of alkylating aggﬁ'{mgzoosmswsz

antinetabolite, DNA cutter, topoisonerase | poison,

t opoi SOWIERE OOROCOR™, cNNPcn NOEKs, HO4 ﬁnwdh@mm and

poi son. 53. The met hod 'of Caimb50, wherein said at

| east ofONRR ta8nal i ngredient is conbined with said

compound i n hBlear KHGEL&EI'e&éH Iﬁ,bnaqsee@raiﬁl Sorgis{l%ge'af B 4ikyl,

co- adm nistered to_the nmamml

C ai m 49ubsiifitedeallaylsGa-Go wsloplsyh qubstituiedrfarfrseyeloalifylapolycyclic

dose OfliARAks, Badddl, Wibkifut 0 A" Y
wei ght pe?lgl Bh } 'Irtﬁle nmet hod o%l (C)IH v suks%uhgg %aphthyl

sai d doé:eterogrsédewﬁtéute@ heteratryli d‘é!dreﬁb:ﬂ;@é hetgroaryl geridapaid

peri odi e

wher ei n%‘s‘ﬂ?ﬁ %d\égélﬁigarrﬁpcg r }-Ecn)ld} ger%e ﬁ%}% g hglt':ac%:nurél%d het?roatom 8

57. The imdepénidntlyf seBicted rfron® tfeugrowme consisting pEnitrggen, oxygen and

adm ni stglrﬁhng at | east one other therapy which is

effective ih aneliorating at |east one synptom

asHci atThd methéd of |Glaitvad9 ﬁhtj&percpmphslﬁgradm:nmenng&t I¢#mt one

addlrl(.le g'.lOd Oflgl}q V?lhln[} 1% 61bt1veé§r ”mé’ ]?ﬂs‘ her ?ﬁéton? ass%c}aied with said

allerglereacmbnsal d therapy is selected fromthe group

consji st of ti o i, mmunot her a .

s or o it GhisCfb, T TR BRY ond SR B ent 1o
S a0 1418 sha g oSO P¢ MMt ;.

n X.. N ¢ R

adr e ORI SRR Bpoosbc igbtugis mbBloion, & g pp
cori@seid; dad rinftamidasry Gnedistor wélexseiinhibitoreamt§ a(Jeukotriele @oghtor

Zis N wherein Ais selected fromthe group

gt sting of H, hal ogen, and CONHRI;

42.  The method of Claim 41, wherein said at least one additional ingredient is

Q_FO

combined with said compound in a pharmaceutically acceptable diluent and co-
administered to the mammal.

43. The method of Claim 39, wherein said compound is administered at a dose
of about 0.01 mg to about 100 mg per kg body weight per day.

44,  The method of Claim 43, wherein said dose is administered in divided doses
at regular periodic intervals.

45.  The method of Claim 44, wherein said regular periodic intervals occur daily.

% 46. A method for treating or preventing asthma in a mammal comprising

administering an IgB-suppressing amount of any one or more of the following compounds:

Q S—— H
A
x/:z | N \ I—/ \[c])/
L I M

Supragenus A;
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wherein n is a nunber fromone to four, wherein L and
M are i ndependently selected fromthe group consisting
of H alkyl, alkoxy, aryl, substituted aryl, hydroxy,
veD oapen248%mi no, al kyl ami no, nitro, cyan, CFBCT/OSHI83/030962
CONH2, CONHR and NHCOR1; wherein R is selected from
the group consisting of H C-C5 alkyl, benzyl, p-
fluor obenzyl and di-al kyl am no al kyf, wherein said
C1-C5 alk s seLe ted rom oup ggonsi sting of
a stralgh¥ $\|nh br N yefy ¢ w4€% ; wherein Rl
and R2 are in g@de t‘g/gfrohhthe gr oup

consi sting oD H, ? y N subst™ F ed al kyl, C3-C9

cycl oal kyl , subskltuted lc3- co davicl oal kyl , éxﬂycycllc
al i phati c groups, subst ift ued pol ycyclic al SupFraeuE B;
groups, phenyl, substituted phenylyg napht hyI

substi t ut ed smapht Qyl , het eroaryl d substituted
het er odR = whgi-€ aRp sai d
substi t ut ed Hater oa I in t er oat onks,
wherein said Ler e/end ntly sel ected
from the groupfodsisting of n trogen, oxygen and

sul fur; wherein said sgbstituthdd polycydgﬁgaihhp@qhac
groups, substituted phenyl, substituted ﬁthyl and
substi t ut ed_Et eroaryl contain 1-3  substituents,

wherei n gai d subst frolq]the gr oup

consi st 0 2 al koxy
/’s tituted al kyl ,
a

di al kyl ami noal k raxyal k | rbéhyl, OH, OCH3,
COON, COCR CO?' . CFB, a:F3M NC2, NR R' NHCOR'
and CONRR ; and wherelﬁ*R i s sel ected frYpraga@sd:oup

Pl s S e B i

al i phape e5Q. Prémpfl Zislbst i t ut ed phenyl , napht hyI
substi tut e%&ﬁ&h% selell BHAAEY ¢35 BHHnEt of
er

het er oar yl eln sard heteroaryl and sai 149
y WO OMHBR4897 PCT/ US2003/ 030962 subst i t ut ed

heteroaryl iankal i JludnbalE! ARLORRy, Vher ein said

heteroatom s epen ently sel ect’ed fromthe group
consi st i ng vdfreint L pedpsrare sspgedently slecknd) frog the grwp eppfisting of H,

sai d w,oﬂkmﬂl,sﬁﬁstﬁﬁt%) aryl, 'h%:o&@zhalogen, amino, alkylamino, nitro,
cyano, CF3, OCF3, CONH;, CONHR and NHCOR;;
wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

halogen and

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued 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;
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(A) reacting a compound with a fornula: wth amoni um
QN2 (Any- I NHNH hydroxide to forma conpound
with a formula: L Zz N2 TIQCNH2 (A n'r di ammoni um
reacting the compound with a fornula: L Z with | Q/NH2
(A)n sulfideiq forma conmpound with a,formula: ~Z

woNTg/0baddy / NH2-"Z NH2 reacting the corrpound
formula: L with a conmpound ONO2 with a fof /?’920%3?982

forma conmpound with a fornmula: jNO2 T.0 NH\\J (Ao
7 L~Z\NH20O M/igeln s¥iQ- sistifutdi npotgoyciie MiﬂlaNHZgrmﬁﬂsh substituted

o A SRas SR Dol Bt oSt 1
f or mul agubtitliboM, whedaDsa{OsDOR a0 234&%&@4@8&0@8@&&%%
of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH,,
COOH, COOR’ COR’, CN, CF;, OCF3;, NO;, NR'R’, NHCOR" and
CONR'R’; and
wherein R is selected from the group comsisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic
aliphatics, 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
sulfor.

47. The method of Claim 46 further comprising administering at least one
additional ingredient which is active in reducing at least one symptom associated with said
asthma.

48. The method of Claim 47, wherein said additional ingredient is selected from
the group consisting of a short-acting Bs-adrenefgic agonist, a long-acting Pr-adrenergic
agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist.

4 49. A method for inhibiting cellular proliferation in a mammal comprising

administering an amount of any one or more of the following compounds:

A N = II;I' Ro
SASaA
M
' R /ﬁ\
—N TéQ N = _
C?—VZI ']‘\>—<I_'_\/ "
M
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T, QN/NR2 (An ZXN 1J '%reducing the conpound with

a forrula: L HMto form NH N 2 (A n X ZXN a

conpound with a formula: L~ HM; and T, QN 2 /NH

(WA 00ZH348971 J reacting the conpound with a foromuszo0dn3bde2

Mw th an acyl chloride to forma conpound of

Supragenus A. 61. A nethod of pre8ari ng a conpound or

salt thereojO having the formula: T R ip NX Y NO

L Z ~ 4R 0pra us Ay Wher gl T, %2 and Z are

i ndependent éga ecfed Conghd“wherein  one
,/and CONHRI ; wherein n

of Q T, X @" i N i H selected fromthe
group consi sting )

is a number frlomone t four; mwherein L and M are

i ndependent |y sel ected®fromthe group coPunragepysd;@ed H,
al kyl, al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am o, alkylam no, nitro, 4 cyano, CF3, OCF3,
CONH2, ang wher /RNYEzect ed from

e

the group copm-g+i ng|lof - | kylf, benzyl, p-
fluorobenzyl anX.Ai - E yl ,O\/\herei n said

Cl-C5 alkyl is s_lécted| romth group consi sting of

a straight chain, brancked or Mclic al kylymbhgrehn R

and R2 are independently selected fromthe group ]
consi st i ngviskeinQ, T, X, and Z are independently selected from N or C, and wherein

oneof Q, T, X, and Zis N;
wherein A is selected from the group consisting of H, halogen, and
CONHR;y;

wherein n is a number from one to four;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCOR;

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

wherein R; and R are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted nabhthyl, heteroaryl and substituted beteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 hetercatoms, wherein said
heteroatom is mndependently selected from the group consisting of nitrogen, oxygen
and sulfur;

wherein said substituted polycyclic aliphafic groups, substituted

phenyl, substituted naphthyl and substituted beteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
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al kyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycloal kyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups,
phenyl , substituted phenyl, naphthyl, substituted
napht hyl , heteroaryl and substltuted heteroaryl
w(y\ﬁ@‘{/@kd’hsal d heteroaryl and said substltu[,g,izlms2
het eroaryl contain 1-3 heteroatons, wherein sal
het eroatom i s i ndependentl|y selected fromthe group
consi st iconmf COOR’ 0GOR;, OKYdE), UKW, 8d,f MR 'RISKNHUOR' and
2004/ 024897 PCT/ US2003/°030962 ~ wher ei n sai d
subst|t6¥%H¥§OP9%ycllc al i phatic groups, substituted

phenyl, SubS%&aheﬂ fi‘ﬁl@@l&cﬂéﬂ ﬁ%ﬁm&ug%hptwnﬁéung of H alkyl,
heteroaryl contain 1- substituents, wherei

subst i t gehgtituted aél@'ﬂaébt(éncyﬂ%‘#)’lt FRbstifpisd, 633'&9rfé’f’1§'1'1}cﬂgp°18‘fy°h°
H hal ogﬁﬂﬁhcsp aehﬁb Agefuted! ;hl%n Gaphikyl, ssubaaﬁtwt@ghthyl

[ tituted
3. auclogﬂlatmomhlansll subayérp%@mq@wl, whereiBosajd betorparybaand, sai
Cﬁ?&w%et %& cgﬁém %terdﬁl%s YReBin: sa{w'%atom is
and ; e

; rein is selected fromthe
group cdmspendemly sslectad @an;he, group ¢ssisting efgnifrpgep) oxygen and
C3- @9 cyglpal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic allphatlcs phenyl, substituted phenyl
napfi®t hyThe sodsbad pﬂ@é@mn@mwr comprasing: adipipistaryng at least one

s Bl 005 80 in BHE b1enfbid RO RRN e Rt sod

eteroar contarn t er oat ons,
celluhepmhfmmnd heteroatomis independently sel ected

Sul Thor | T S A0 ntheil i AOER: o MR gt i

seldofedrfrong &Rtgroup cansistingadaokifungals, amﬁ'mis;raﬂltdnotlcs, apfi-irflammatories,

fﬁ Dnlume " 0 NO2 n 1' NH2 hydrOX|detoforma
nEBHESEAEER  h a formula: L ; Q N® (A n :NH reacting
t heSZ onphsrmethud f Glainp Owherein said i ledst aheaddiinnalingredient is

selec'fe% from the group consisting of alkylating agent, antimetabolite, DNA cutter,

03/030962

topoisomerase I poison, topoisomerase II poison, DNA binder, and spindle poison.

53.  The method of Claim 50, wherein said at least one additional ingredient is
combined with said compound in a pharmaceutically acceptable diluent and co-
administered to the mammal.

54.  The method of Claim 49, wherein said compound is administered at a dose
of about 0.01 mg to about 100 mg per kg body weight per day.'

55.  The method of Claim 54, wherein said dose is administered in divided doses
at regular periodic intervals.

56.  The method of Claim 55, wherein said regular periodic intervals occur daily.

57.  The method of Claim 49 further comprising administering at least one other
therapy which is effective in ameliorating at least one symptom associated with cellular
hyperproliferation.

58.  The method of Claim 57, wherein said therapy is an anti-cancer therapy.

59.  The method of Claim 57, wherein said therapy is selected from the group
consisting of radiation, immunotherapy, gene therapy, and surgery.

} 60.  Amethod of preparing a compound or salt thereof having the formula:
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T (A)n sulfide to forma conmpound with a fornmula:Z NH2
NH2 T ;Q (An ~r- reacting the conpound with a
formula: Z NH2 with a conpound O N0O2 H.I with a

Vo0 pagt/a248991 t 0 form a conpound wi th a for nul arPCT/US90n3i036962
N ~~J .Q-NN02 Liz H M 152 WO 2004/ 024897

PCT/ US2003/ 030962 reduci ng the rrpound wth a

formul a: LH e or n/127 NG a

conpound AE) .afo mul m/ Hz (A n ;Y Z
ey E—/ la: L HMwth an
d

N reacting
of OSupragenus A 62.

acyl chlori de z ormNa co
A net hod of preépari ng(gia conpddnd or salt_thereof
havi ng the formul a: R-NT 4 NR ONPagsmugiR

Supr agenus wﬁereiﬁ"@f erXnarQ Z dre ﬁ&epe%ﬁ&ﬂ% s%&cd ﬁ‘&ﬁ @?&‘te %Jl Wherem

sel ected fromN wherein one of Q

Zis Nﬂew}@,r']él)%a@%ﬁd‘lM are i ndependent |y sel ect ed
fromthe gLRAMBINCANSI SidAa Q'BmH!he Aol lconsMik X0 HaM¥logen, and
substituted aryl, hydroxy, hal ogen, "am no, al kyl am no,

ni t r o, CONKRno, CF3, OCF3, CONH2, CONHR and NHCOR :

wherein R bvﬁieé@nexgﬂ B dr GO € tPfAHP consi sting of H
y

Cl-C5 allc enz p-
wherein L and M are independently selected from the group consisting of H,

alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCOR;;

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

wherein R, and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic
aliphatic groups, substitued 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; .

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and fubstituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, aikyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH,,

COOH, COOR" COR’, CN, CF;, OCF;, NO;, NR'R’, NHCOR' and

CONRR’; and

wherein R’ is selected from the group consisting of H, alkyl,.

substituted alkyl, Cs-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic

aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,

heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
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fl uor obenzyl and di-al kyl am no al kyl, wherein said
Cl-C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic al kyl; wherein Rl
and R2 are |ndependently selected fromthe group
consi sting of/ H al kyl, substituted aIkyI -
yl, substituted C3-C9 cycloalkyl
W(g?blﬁ%%git*c groups, substitued polycyclic al | pténgvoﬁi/&sﬁ%z
groups, phenyl, substituted phenyl, naphthyl,
substit uﬁtsﬁumpﬁtemdryl dogfail B3 rhysieroafaﬂa.ss whérkint suidelfbtero atom is

het er'oar, | et er oar and said
subst i t dlgﬁe‘#g‘%t s(?E?FS?& f@%&ﬁl%’imi’ nﬁ‘é‘f"@r JPgegen, oxygen and

wher ei nsglaird heteroatomis independently sel ected
fromthe _group, consisting of nitrogen, oxygen and
sul f ur ; Whersin geidraghodeompgessteps:us2003/ 030962 wher ei n
sai d substituted pol ycyclic aliphatic 90

substituted phenyl, substituted ndf

M IE

substi tuted heteroa nt b% alue

wher ei nT®% & 55pP Wﬁien?tgl s§°s ected fromthe Ig{;“?oup onjum
consisting of H, hal ogens, pol yhaI NOal koxy

group, substituted al koxy, al kyI (A) bs |tut ed al kyl,
ny

al k roxyal cal 2(]—| OCH3
cc%ﬂw%%g)%ﬁy m&&l%‘%dﬂéy 6&’3“‘ CNR R
and CONR R ; and wherein R is seleg NCrzomthe
group consi st ng of H, alkyl, sukb&)rﬂu ed al kyI

C3-C9 cycl Qal substi t.u
pol ycycIrF"’é’ % QP?‘EE‘W‘%}] ﬁ‘iﬂn%gasubsl't i tuted %ﬁférq.g;\lmmo

napht hyl , substituted naphthyl, eQer syl and

substit ut ed heteroaryl, vvher ei n( iﬁk‘er oaryl and

sal d tituted heteroa cont 2het er oat ons,
g‘?"@”rfé‘f”@??)%‘i]t‘ﬁ'm? F“ﬁdependent |y’ sel ect ed

sul fur, wherein said nethod conpri® stjeps OQI\IOZ

R-NH X~Z O reacti ng a conpound Wit h Wit h

from the group consisting of nitrogeg thy"gzsn and
anmoni urkeactng w"@?ﬂ@dﬁ!- RHemSHaz NEp  hydr (ym;bd%c?rapound

forma corrpound fl\%rrula t- ; OTQ N
with a formula: to form a compound with a formula:
Tf“%
(A)n
NH2

\H/C\ NOz
<A>n I

NH2
cyclizing the compound with a formula: with

(A)n—P ,I >—C 0

use of an acid to form a compound with a formula:

150



R-NH ~.Z NH2 reacting the compound with a formula: L
wth O~ :: QN2 RNHX{ NH diamoniumsulfide to
forma conmpound with a fornula: L 154 WO 2004/ 024897

Reg hddm@fag3d/ 030962 OO TQ NH2 reacting the p@ﬁpm@gbw%z
with a formula: RRNH Z NH2 with a O ONR C" IJ
conpound with a fornula: Mto forma conpound W|tha

OH,R RNHZ\ Mfornula: L NH2 O 10y NJ ! NG
~HR NHX Z~ O M NH cyclizing the é®ngound >

forml a: Lred2 if 0 otugd{vqﬂ fﬁmﬂ n’pouLo‘Z ofHSuprrkgenug,o form
B. 63. ABLh uorrpound or salt

t her eof hawngtheforrrula, R- B3 NR2 OZ N
~/ M R Supragenus B; V\M}@@ \X; and Z are

i ndependent |y selected fro d mhereln one
of Q &gompeung sitha fornuly: \\her e n L anl M araé

i ndependently selected fromthe group ¢ ﬁtl n HH,
(A)n_"— \ ‘;)
%27 N l

reacting the compound with a formula: L H M with an

acyl chloride to form a compound of Supragenus A.

# 61. A method of preparing a compound or salt thereof having the formula:
A, | W h
KA~ | ol
L | M
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X,and Zis N;

wherein A is selected from the group consisting of H, halogen, and
CONHR;;

wherein n is a number from one to four;

Supragenus A;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH;, CONHR and NHCORy;

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

wherein R, and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Co cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic
aliphatic groups, substitued 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;
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al kyl, al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylamno, nitro, cyan, CF3, OCF3,

CONH2, CONHR and NHCOR1; wherein Ris selected from

the group consisting of H C1-C5 al kyl, benzyl, p-

fluorobenzyl and di-al kyl ami no al kyl, wherein said
wdodsodzadh kyl is selected fromthe group-cogsistin

a straight chain, branched or cyclic alkyl ?ét@éirogg??g%i

and R2 are independently selected fromthe group

conlsi slt ikng of wl;brt_ei_nakalti'cy Ioslubsﬁmt&t lef}ed‘f Edli Mtic %mﬁ,gls_ubsﬁmted
o T phat i Bagpb. STenbHC ol pol yEpRris gl contain 1.3
groups, pistignents,Swilesdin bdid ecbs@ient\Mt selechAapidh Yie, group consisting
substi t ut %n ht hyl e}eroar | and substituted

het er oar?? , ’\/\E@?@P% %"5}1’6 0gqn55 ¥ (BoHPo Futjuted alkoxy, alkyl,
PCT/ US206d/s8@026ky1 elaBhy RRintalke]) dlyar%\bliga]féﬁ,b%&;nw 9H, OCH,,
het er oarg c}gnhﬁl n ,1-3 het er oat ons erein sail d

het er oat 519 eFeBnt Y. e NUMNRKR gNBGOR’ and
consi sti G@NH'Rnidafogen, oxygen and sul fur; wherein

sai d substituted polycyclic aliphatic groups,
substituted PRERYIR" &, pdected frepr thepBony | coasigiing of H, alkyl,

substi t UkheRHRRANISRIOIC,CHAbAIN Qu‘t)'s)ﬁturé?J Q?—tdgtcgtgg%@é, u%olycyclic

wherein said substituent is selected fromt

consi st i Aphaties, 1phepd sybstigitedy phomyhl opehtisy], shbistiged naphthyl,
group, SHastohhyt ? t] yl .

di al kyl ani ﬁ{?glfyﬁya?@ sﬁ%%dygﬁ}%ﬁ“’cgr%%%yﬁd%ﬁ%%@d said
COOH, ~ CORRstitgter hetearyl cp@ain (e Betern@@ms NwiRitin shiiGeRroatom is
and CONRaBrendé: ' i fer the

group cons %?Fﬁgﬂlos%ﬁ,g&? gﬁ{/ﬁb © g Suﬁgéggsﬁ %nﬁlgeoé Lirqgch, oxygen and
C3-C9 cysulBu kyl, substituted C3-C9 cycl oal kyl,

pol ycycl | [ | .Substituted phenyl,
napht hyl %grﬁ sétagtnﬁ&iﬂeog R’é‘gﬁ%%{eps het er oaryl and
substituted heteroaryl, wherein said hetgr@ryl and

said substituted heteroaryl cont ai(‘Hn‘[yi 3, hgtberoatorrs,
wher ei n ' t j i ndependeftdy | ect ed .
fromthe%%t%gccgﬁg%ﬁ%}%ﬁgffoﬁlll‘?fgogen, oxygen “ﬁﬁldamm°mum
sul fur; wherein said nmethod conpriseg-@(eNe; O--

TQ-NOz R-NH HXX1 Z Cl reacting af ound with a

. . . NH
for Byardxidk tdMohhl 2 2BMPSl With @ mfbT 2 2 72,
B ]
: : ZZTNH
reacting the compound with a formula: L with diammonium

T =
(A
é‘zlw*z.

Q.__NH,
A :I
L’?"z NH;

sulfide to form a compound with a formula:

reacting the compound with a formula:

QA /~no
Wi

with a formula: M to form a compound with a formula:

,Q\ N __/N02
e L)

l
M

with a compound
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R-NH Z NH2 hydroxide to forma conmpound with a

formula: L ; O~ TQ/N02 R-NH --j--Z T~NHz reacting
the conpound with a formula: L with O~ O-NHz R-NH

WO 2004/824842 di anmoni um sul fide to form a corpowszhes30962
with a formula: L ; 156 WO 2004/ 024897

PCTI US2003/ 030962 p~~ T~Q~~NHZ R- NHS' - )gZ‘ T~NH2

reacting the conpound with a formul a( W |92R
Hj> |, compound with a fornul a: MtoAf)'b« fom
conpound OfreduSidp tiORRisudd: wifida fofmig! h0 6f prepaM ng ao form
corrpound or salt thereof hav' ng the forpula: OO

Ri--//\ "ONR2 HN :): I\U; "= I"?Supragenus

C. wherein Q T, X, and & ?é ep nt ly sel ected

from an iﬁﬁg] ofH Q Zi sN;
e are |naepende

wherein L an ntly selected romthe
group consisting of H, alkyl, alkoxy Taﬁ —-NHz
substituted aryl, hydroxy, halogen af

nitro, cyan,

wherein R |r%a°§teqtg‘8tcglap‘f“?lsc%lﬁ%°§?qg\lp COI’]SI stl ng 3’1’ p, Withan

C1- C5 aajlkchiloride enfoyth a compdund of Supeapends and di - al kyl am no
al kyl, wherein said Cl1-C5 alkyl is selected fromthe
group consisting of a straight chain, branched or

cygl i @2al kA inethod of preparing a compound or salt thereof having the formula:
0]
H Q.
;A 0aWa
0 Nz N |
L | M .
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Zis N;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;, OCF3;, CONH,, CONHR and NHCOR;;

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

Supragenus B;

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, substitued 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;
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wherein R and R2 are independently selected fromthe
group consi stl ng of H  alkyl, substituted al kyI

cl oal k)/l substituted C3-C9 cycl oal k
wo ﬁf’?%?ﬁ?y al i phat| c groups, substitued pcﬂ‘%@iﬁé%wm%z
al i phatic groups, phenyl, substituted phenyl,

napht hyl, suRfilefnutgd ﬁﬁﬁﬁﬁé% :pol)?gl&l.gf gﬂ%t i oglq y?s, sugstltuted

substituted heteroaryl,
sai d suplsaniyl, usehbtituiede rraphtryl candt aubstitite® Hetezoavplt @mntam 1-3

wher ei n e t t I ect
fromt hSelﬁ)g{rlfgll‘]'%th c% es@%t %glgsu}g tL Sggeﬁ edo‘i% zthe 3\% consisting
sul f ur; ofiiEr kalogens golghdiogens, ummqumy ahbstinabd pioky,Calkyl,

Suber: t oatdng: kgt atofeinsavls Radrokyln e, O o,
wher ei ncool, OTRT CoR0! dN erleoted NOMNAR' INMODR’ and

consi stin of H, hal ogens, pol yhaI ogens, all coxy
gr oup, §G’g§% 1A%8d al koxy, al kyl, 157 WD 2004/ 024897

PCT/ US2003/ 03896 RS UiQSafeleEtk!& eﬂoxﬁl ! owp ¢ consisting of H, alkyl,
on OCH3,

di al kyl am noal kyI hydr oxyal kyl,  car

COON, cwsh 1 K4-Corgloatixgh Substinated Nmacyclmmppolycychc

oo BB b SRR s

C3- C9 c;aetbmaryxyam sublstitiriet! Lhmio@l- Gohersin| id Hyteroaryl and said

pol ycycl i & hatl cs he substitufed ph L, .
Papht hy Pt ReSibast fosbit hod e gpis R PP etroaton is
substi t gidefendentdr Seléctdd froth Bhe bfdoup TofkiftRlgedfatrydenaBElgen and
sai d substltut ed heteroaryl contain 1-3 heteroatons,

wher ei nS¥8Fd heteroatomis i ndependent |y sel ected

from t hgngfedtidif ARMbE b { stgist r 0gen, oxygen and

sul fur; wherein said net d conprlses steps: TQ i NO2
02N~;CI reacting a conpound wth : NP2 | with
ammoni um T.Q NO2 02N X(. Z \ NH2 th\‘ /(z c:Itoforma

conpounde i a 2ohipbii Hith b fRNGR 4 with ammonium
O, - N2
R~NH iyz/:[NHz

hydroxide to form a compound with a formula: ;

R=NH X1, 2 ~NH,
reacting the compound with a formula: L with
(o) Q NHZ

R—NH i(/-z/ NH,

diammonium sulfide to form a compound with a formula: ;
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02NTH X/ Z\NH2 reacting the conmpound with a fornul a:
wth diamonium 02N Q NH2 -ii- TZANH2 sulfide to
forma conpound with a fornula: L T.Q NH2 2N=r- NH
ve@edé/oigsstrhe conmpound with a formula: LY Z ~p@r/okdobsiadossz
compound O jJUR H wth a fornmula: Mto forma
conpound with a formula: OHR TQ NH\\~ 02N-~+,-~ O
M NH2 158 WD 2004/ 024897 PCTI US2003/ 030962\ ©
NHFI OM 02N4 C cyclizing the compoupdny XA NH
fornul a: L-reaétihgthei tdmpossd ofittare aoinghli:o T or ni & 2 with a
conpound with a fornula: O 02N Nd\l ZN L+J

N

H

Q /= R
o’ 7/
compound with a formula: M

o)
H __/I_L _R

Q. 79N N

W‘*,I A I\|/ H
NH, .

R—NHE}" 7

to form a compound with a

formula:

H O
0, -Q N - N’R
}“‘—,T( :I A ./ H
. . R™NH 72" \h,~ ™
cyclizing the compound with a formula: L

to form to form a compound of Supragenus B.

V' 63. A method of preparing a compound or salt thereof having the formula:
0]
H
R1"'—N TfQ N - /Rz
eSS WAL
X,
o L/“z N |
| M
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Zis N;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF;, CONH,, CONHR and NHCOR;;

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

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said

Supragenus B;
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HMO QNR N~I~HO2N Z\ N reducing the
conmpound with a formula: L HMto O.QNR HZN Z N_
jj Hforma conpound with a formula: L: H M; and O
HN---~ NNR T 2Z-N H reacting the conpound with a
formula: L HMwth an acyl chloride to forma

woRiDeYRd of Supragenus C. Q 65. A nethod o :
a compound or salt thereof having the forngf'g’!bg%e%‘b%

TAONI., RR. HNNN\ />H L z R M Supragenus C,
wheha@emar@) add sid sabsfihifedaheteroanylepminiientl Yetarohtoms, ewhdrein nsaid
N oy .C _and wherei.n . one. aof T, X and Z i N;
whepeie B s dEpinthuy TGSt e o 8t EtFintoe f iiaepe, oveen
gr oargl sméfngi sting of H al kyl, al koxy, aryl,
substituted aryl ,. hydro hal ogen,..anj.no,. al kyl am n
nitro, cyan,”CES @F?Fﬁ%ﬁ&&@ m%hﬁll-@héf’t S‘i‘??gtuted
WO 2004/ S1ASY 7 suBsHthld®2 RApBHIB 02 substirited hefdrdadyl contain 1-3
sel ected fromthe group,consisting gﬁ H,_ Cl1-C5 al kyl,, |
benzyl , BOFFHEHD FEKER Salh O UR! kS felsticA Jrom kg group consisting
wher ei n gAY Halogems, Yolyhhlokens,S Blk6%y @fbubl @MBstifi®ed alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH,,
COOH, COOR’ COR', CN, CFi, OCF;, NO;, NRR’, NHCOR’ and
CONR'R’; and
wherein R’ is selected from the group conmsisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic
aliphatics, 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;

wherein said method comprises steps:

0 T,QINO2
R-NH X£,2~c
reacting a compound with a formula: L with ammonium
(o) T,Q\:[N02
R-NH %~,2~NH,
hydroxide to form a compound with a formula: L ;
(@) T’QINOZ
R=NH X 2 ~NH,
reacting the compound with a formula: L . with

Q .!_,Q\INHZ
R—NH l’_}«z/ NH,

diammonium sulfide to form a compound with a formula: ;
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group consisting of a straight chain, branched or

cyclic alkyl; wherein RL and R2 ar€ i ndependently

sel ect ed fron1the group consisting of H  alkyl,

WO sepsYd al kyl , C3-C9 cycl oal kyl , subst i t PCEAIS1H83/639962
cycl oal kyl , polycyclic al i phatic groups, substitued

pol ycyclic aliphatic groups, phenyl, substltutsd H
phenyl, naphthyl, substituted naphthyl h eWoZ£y12

and substituted heteroaryl, wherein saldR_nﬁt

and sai d subsfing Lth@d:oﬁ@btﬁfdoadiﬂﬂ aCoinalan 1-3 % with a
het eroat ons, wherein said hetergatomis independently

sel ected from the group cgnsi.st ifng Rf nitrogen, oxygen

and sul fur wherein said s pol ycyclic

al i phatic groups, substilfute l/ph yl, substituted

napht lsgmpeund with st fomutled het eMoaryl  ctonfomiurto Fottn a compound of
subst i éﬁ phherein said substituent is selected

fromt group consi sting of H, hal ogens,

pol yhal ogens, al koxy group, substituted alkoxy, al kyl ,

cark E'n%m Qe or bR AR ks i ga)éﬁ%'tﬁﬁéggma

N2, NR R, Nrdil()?' and C(]\IR'R' wherein R is

sel ect ed t he oup Gonsi s al kyl ,
substitu d akkyT ,;H Beituted C3-C9
cycl oal kyl , pU ycll a henyl ,

subst i t ut ed phen§ tituted naphthyl
heteroaryl and s mﬁltutbd het e aryl, wherein sai d

heteroaryl and said sub$titute heteroarySumagem&ioj
1-3 heteroatorrs V\/nerei n said heteroatomii s

|ndependentl om.t y onsi.sti f :
ni trogen, 03 gg’h é&agf{‘# CR?‘P@F‘@ ype%gie‘gﬁﬁlé‘tﬁg’oa and wherein
conpr io&esfet'ﬁps, an@ZNER; O2N X X Z C reacting a
compound w | .- '
Dol £ G o b d e R 8, 2 conising of B,
for rrulaﬂtyl | alkoxy] @yl \,@DM a1 39drory; Thaligef 0813 08K 2amino, nitro,
cyano, CF;, OCF3, CONH;, CONHR and NHCORj;
wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted pheny),
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;

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
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T,Q N2 ®@2N-t- x/Z NH reacting the conpound with a
formula: L 2 with diammonium T.Q NH2 OzN X J~ / Z NH2
sulfide to forma conmpound with a forrmula: L T, Q NH2
2N=r- :Creacting the conpound with a formula: L Z
NH2 with a coffpppund OHR ~ H with g fornula: Mto

wol0égmaesonpound with a formula: OQN-0 -
LZHMO QQNTF N R ,~-N H -~ regﬁ%f’ﬁnsgz“&"g’”w

compound with a fornula: L HMto O /QR H
H2N- X- 70fubstityted, afky}, diafkyleminoaikyl, Wydrbxsalkévbr catioayl, IOHY OCH;,

. and O COOH, COOR’ COR’, CN, CF;, OCFs;, NO;, NR'R’, NHCOR' and
CONRR’; and

wherein R’ is selected from the group consisting of H, alkyl,

substituted alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic

aliphatics, 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;
wherein said method comprises steps:
2 1
| | Tk
reacting a compound with a formula: L with ammonium
7-Qy NO2
OsN——
X/, Z/ NH,
hydroxide to form a compound with a formula: L ;
Qs N0z
O,N—+—
. . %27 ~NH; :
reacting the compound with a formula: L with diammonium
70 NHe
02N_.|—
%77 NH,
sulfide to form a compound with a formula: L ;
7-Qy NH;
o
: : /z7 NHz
reacting the compound with a formula: L with a compound

0
Q . R
Cl \ |_/) INl
M

with a formula: to form a4 compound with a formula:

: o)
/)L‘Itj['R
O NG— o M
.
/27 TNH,
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Q N--~ R H2NT- H reacting the conpound with a
formula: HMwth an acyl chloride to forma conpound

of Supragenus C. ,a 66. A nmethod of preparing a
cwopedser sal t t hereof havi ng the fornul a: pci/Ub2003/@30962
R,QN/NR HNI Ny ZO~~1 1 R M Supragenus D

161 WO 2004/ 024897 PCT/ US2003/ 030962 wherein Q T, X
and Z are independently selected fromN or C, and
wherein one of Q T, X, and Zis N, wherein L and )L”
are i ndependently sel ected fromthe group, ﬂ:@

of H alkyl, alkoxy, aryI substituted, y ox;}w
hal ogen, am no a kyl am n itro, cyan HOCF3,
CONH2, CONFiRIZIRg ¢ POFYE” sel'ect ed from

the grhatP @§NSiost idng StﬁdHtoCI forR ah KYdompB@Z Y lwithP- a  formula:
fluorobenzyl and di-alkylam no al kyl, wherein said

Cl-C5 al kyI is selectipd fromthe group consisting of
astrR%_gzg afed or cyclic alkyl; wherein RL
and t Hy selected fromthe group

consi st nézof kyl, substituted al kyl, C3-C9

cycl oal kyl substituted C3-C9 cycl oal kyl, poI ycyclic
al i phatic groups, substitued polycycl | c aI | phat| c )?\ <

groups, phenyl, substituted phenyl,
\,j

substi tut ed napht hyl, heteroaryl and 5;[%\

het er oaryI r . andls4ai dH

substi t ut ed ér oar ii g%dn?'gtp% f1&?[@&11?[11& er oat ons, o
wherei n said het er oat omis i nde(s)endent ly Yel ected
fromthe group consisting of nit ,

sul fur; wherein said substi te¥ga gol)
group enyl., &)étl mnhapht hy| ,and
subst iStPﬁn?egq t‘%ag%b ?on%%t ain 1-3 substituent’s,
wherein said substit uent is selected from t he group®

consi sting of H hal ogens, polyhal olgen‘p", SR OX Y= N
group, substituted al koxy, alkyl, 2N _)

reacting the compound with a formula: with

an acyl chloride to form a compound of Supragenus C.

2 65. A method of preparing a compound or salt thereof having the formula:

(0) o
R1_< TéQ/lv\N - R
)L(\\Z T \ I /
R M Supragenus C;

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONHz, CONHR and NHCOR;;
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substituted al kyl, dial kyl am noal kyl, hydroxyal kyl ,
carbonyl, OH, OCH3, COON, COOR COR, CN, CF3, OCF3,
NO2, NR R, NHCOR and CONR R ; and wherein R is
sel ected fromthe group consisting of H alKkyl,
substituted al'kyl, C3-C9 cycloal kyl, substituted C3-C9

woE%biRaeky! . polycyclic aliphatics, phenyl
subst i t9ut ed phenyl, naphthyl, substituted ﬁ%%ﬂ?ﬁ%m,s(’%z

het eroaryl and substituted heteroaryl, wherein said
het er oar yherein®R satlectedsftus tliet grovgrcohsistap o&Hy IC, -0 alkgi, Benzyl, p-

1-3 t : erein.said heterpatomis .
oS EEaM S8 pRDRRRCrST ey SR -EE e spletet fom he
ni t goyp wonsetiygaa saaight chath forinchedloe tyelivalkglj d net hod
conpri se teps: 62 20Q4/ 02|‘7‘é897 CT/,.US2003/ 030962
NO2 | Q- %2?56‘“.“% @#&g&%@bﬂﬂe@a S‘iﬁ“rﬁ‘og‘\'m‘ﬁ BLOUp SPRtisting of H,
tz] ((j:lalkwl, tshbsﬁmlﬁdf nalkyn) CQCN@?cIoaI@IN-d _éﬁKstﬁuth ?d? CZCll)\H&clﬁaﬂ_cl_yl, olycyclic
ydar lge to form.a conpou w.th a 1or a,; .
NO2 aﬁ%?ﬁﬁ grotps, Sybefilied ppiyeyoLs, BURb3HG BRHRss AR Fubifest phenyl,
L Znapuid1,véubtiteled Axpbietyl) Meterdakyl Mad subStitabdd Edtgr&irﬁﬁe wherein said
for@a coppmg‘%md with a fornmula; OLY / NH2 L
02NPFFTogy! Y seid b tech Betera b GoTtRilrh hetefogtomsy wherpinpsaid
Wi t Retoroatofiie itlpenilerttly NSRct¥d frbmahd SO baisishhd &F AiR54EhAoxygen
corrpo&md with a formul a:
and sulfur;
wherein said substituted polycyclic aliphatic groups, substituted
phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected from the group consisting
of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH,,
COOH, COOR" COR’, CN, CF;, OCF;, NO;, NR'R", NHCOR’ and
CONR'R’; and
wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic
aliphatics, 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;
wherein said method comprises steps:

7-Q N0z
OZN'—H—
f_‘/‘z’ cl

-9 N2
oy L

reacting a compound with a formula: with ammonium

hydroxide to form a compound with a formula:
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- N2 T.Q NHO2NOM L~Z NH2 "/N0O2 Q NH ~

02NX/ ZI NH2O M cycli zing the conpound with a fornul a:

L with TIQ N M2 02N ZN 1 2 wuse of an ,acid to form
awoopieassd7 Wi th a formula: L H M NNO2 02N - #dT1/US2003/030962
reduci ng the conmpound with a formula: L HMto form

NHz T I1QN H2N ZN ~IJ a conpound with fo,g la: |-
HM; and 163 WO 2004/ 024897 PCT/ US@&Q]B?%E 2 . H
H2N X. Z. N reacting the conmpound w Z% m{;l! a: L H

Mw th an mafhg €lelcommipohéndt Wit Hfommalaconpund of ~ with diammonium
Supragenus D. Yl 67. A nethod of preparin conpound

or salt thereof having the formula, © iQN/ N
Re.HNX " 1\ ~OL I RMSuprag8Mig Dl yherein Q

T, X afiflacdodérth d AHFBERARAL b foraflaeCt ed 4 rom™ or C

and wherein ’
105 NH:

OzN_:f—/
iy‘z NH

reacting the compound with a formula: 2 with a compound

0
QA ~I g
H \|_// rI:li
. M

with a formula:

)
Qs N .._)L R
TR N

e haWa
Y% H N :

to form a compound with a formula:

0
Qo N — )L .R
T = N
OoN—1— \>—C H
. . 7N N I-/)
reducing the compound with a formula: L H M to
o)
Q. N — R
Eous e
x/'Z/ N \| /
form a compound with a formula: L H M ; and
0]
AQ N — R
T~ = N
HzN-.r——I \>—C H
S~y N l—/)
reacting the compound with a formula: L H M with

an acyl chloride to forr a compound of Supragenus C.

# 66, A method of preparing a compound or salt thereof having the formula:

Supragenus D;
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one of Q T, X, and Zis N, wherein L and M are

i ndependently selected fromthe group consisting of H,
al kyl', al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
CONH2, CONHR and NHCORt; wherein Ris sélected from

wo%thﬁmQIs p consi St ng of H Cl-C5 al kyl, bWszgd9@30962

uor o nzyI and di -al kyl am no al kyl, V\,herel n
Cl-C5 alkyl is selected fromthe group consisting of
a strai gW ergin &2, T, Xpanthé Asdndspersiputlyi selestief fiom Nihe€ gind wilerein

and ﬁ@ depenadgntly sel ected fromthe group
congl S(t)I it wfj |i]'(’qltqkyl substituted al kyl, C3-C9

cycl oal kY emlsdbmdlM@readd@snctEQﬂ}c;eddctcdlﬂcm the gmupcymSth of H,
al i | , | h
gr oﬁp I a%%g?fy , ’su%slﬁaﬁ%d %Ig‘eq%’ﬁ'%%%? gn% %ﬂﬁg’l g}‘ylamm‘) nitro,
s ubsydue, R ORE R Oy, Gﬁﬁﬂ&aminHC@Rst subst i tuted
het er oar het er oar j
substitu ié% é%%lgcrtéfhc%m A7 P10 ?gg?fbg:é alkyl, benzyl, p-
\fl\hetﬂabnr(])bmajdchnd Idehlkylammnalkys whet&pﬂitden-ﬂs vlkskels %Slb@gﬂ from the
romthe itro xygen an
sul AP W/&%gg‘@p‘?fggﬁ?ég?bﬁg’tbf@ﬁ&él rﬁ%ﬁ?%@r ic aliphatic
gr gu ps whbrein R, abeH, axphmeydnderﬁlybélwédtﬁ@ﬂ thiepediiptishsisting of H,
subsi fut.e a 0 stjtuents,
whepisvh Uil Al B evlliol Sbrinst Lot cHEourypolyeyetic
conahpﬂaum groulﬁst‘, sitrbsgﬂadl g§selic Iagﬂmh@b@ggm t%hc:n@%, lsﬁwﬁmtedl phenyl,
grou sfitute 0 al kyl , u3|ueay
. di aPEQHﬁ%% E‘A’l mﬂ%%d&é%%@%&*ﬁ ARfR heterparylomherem said
Wan@@ﬁa,suﬁﬂtutﬁzﬁete B cor¥i® » l-ﬂlﬁeﬁoaiohk%rem said
and, CONR R ; and 164 WO 2004/ 024897 k

PCTPEESE0M, 1B dspendentlyselertd fomthe gmR congifting ofmitrgen, oxygen
gr odpd &dasi sting of H al kyl, substituted al kyl, C3-C9

oot e, YRR SRR SIS bl e
subst i t upieglylnagnibstimided nﬁ}mﬂ@l ody | substitht&l fetekda¥le dontain  1-3
heteroar@ahv\,herel n sai d, heteroaryl and said

subst i t uPRFRES sqid, sibgfithent isselected fim gheggroup consisting
wher ei n Sﬁm Hmigeﬁsgq;oq)ymogensl RSRE e |sMbs§ﬁ1t&FBﬁny, alkyl,
fromthe tlpc ?iltln of nitrogen, oxygen and
sul fur; éti‘tgeﬂ fhd OéIéfolprliy gyalidpcarbopyh Qigp OCH:,
02N-s- YCOOH, COOR’ COR’, CN, CF;, OCF;, NO,;, NR'R’, NHCOR’ and
CONR'R’; and
wherein. R’ is selected from the group conmsisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycycelic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyi,
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;

wherein said method comprises steps:
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X/ -Z- ¢l reacting a conmpound with a formula: L with
anmonium Q NO2 O02N-T'.t- X NH hydroxide to form a
conpound with a formula: L Z2 QN2 O2Ns-- x
rwacodsngisthe compound with a fornula: LZ Af H2cgruskdoo30962
di anmonium r-Q NH2 02N- LX X sulfide to forma
conpound with a fornmula: L~Z NH2 T.Q N NH2
reacting the conmpound with a fornmul a: H%:I

compound fNO2 IC, Hwith a fornul a:

conpound wirtdeting faocompoand w@hNa MesRhub2 N XL L/ with Hnivhonium
T- N NO reducing the conpound V\Athafor o, L Z H
Mto form TA NNH2 H2N X ZN\" 12 a cgg rﬁ‘:vvl h a
formula: L NM; and 165 WO 2004/02

PCT/ USRGDGAEG30 96t 2 compund Witk frdla: r ealtd ng | he
compound with a formula: L HMwth an NO,

TS
02N+

. . X/ “Z” TNHy

reacting the compound with a formula: with diammonium
O N—— I
X/ 77 ~NH;
sulfide to form a compound with a formula: L ;
Qg NHz
OzN‘—l—

. . )}' ~Zz7 TNHy |

reacting the compound with a formula: with a compound
j\_<=\/noz
Cl \ | J
with a formula; to foorm a compound with a formula:
P
X/ Z NHz )
“J
OZN._I

» . . NHz

cyclizing the compound with a formula: with

N02
OZN—j_'I >_C
use of an acid to form a compound with a formula: ;

Q . NO,
02N—TI_I >_C
K77

reducing the compound with a formula: L to form

3 NH,
WA
a.n

‘a compound with a formula:
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acyl chloride to forma conmpound of Supragenus D. 166

I

WO 2004/024897 PéT/U82003/030962

HZN-—Tr—II\B_C e

reacting the compound with a formula: with an

acyl chloride to form a compound of Supragenus D.

'y 67. A method of preparing a compound or salt thereof having the formula:

ol
-

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oncof Q, T, X, and Zis N;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;,. OCF3, CONH,, CONHR and NHCOR,;

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

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued 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;

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH,,

COOH, COOR’ COR’, CN, CFs;, OCFs, NO;, NR'R’, NHCOR’ and

CONR'R"; and
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wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C5-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatics, 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;
wherein said method comprises steps:
1O NO,
OzN_"_
. x/‘z/ Cl i )
reacting a compound with a formula: L with ammonium
OoN——
. : %77 ~NH,
hydroxide to form a compound with a formula: L ;
Q_NO,
O N-I—
%77 ~NH,
reacting the compound with a formula: L with diammonium
T,Q\ NH,
OzN—+—
X/Z/ NH,
sulfide to form a compound with a formula: L ;
T'Q\ NH,
02N—H-
)7“2/ NH,
reacting the compound with a formula: L with 2 compound
S\—C\/NOZ
H \ | _//
with a formula: M to form a compound with a formula;
Q N = NOZ
oN—T <)
Xy P \ | /
L H M ;

onG—T \y_@
)}az/. N
L H

|
reducing the compound with a formula: M to form

HzN—r-—)-</ _ZI \ .
L ” M ; and

a compound with a formula:
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T’Q\ N —— NHs

acyl chloride to form a compound of Supragenus D.

reacting the compound with a formula: with an
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