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PE FOR MODULATI NG | gE AND | NHI Bl TI NG CECTAUSHR3/
PROLI FERATI ON Background of the Invention Field of

| nvention [0001] This invention relates to smal]
A%MBJII%VP%l bitors of the IgE response to all erge‘?éTENT

ﬁzﬂsﬁﬁ g Wmfiisﬁ Sill%rGIégEAND

ast or any |seases ere I's pat hogenic. Thi

| nvent| on al INHIBIEINGE (fELIsBEIARBR{DIaBEERA'I’(ION are

proliferation inhibitors and thus they are useful as

anti cancer agents. This invention further relates to

smal | nol ecul es Whigspit 638 B¥bfignnes and

I eukocyt es. Description of the Related Art Allergies
Fi tipn002] Anestlrmted 10 mllion persons in

t he

popJP*Zttl n. TR RubR R B8 2 R Bl b Rbri e gpraponse o
all&g@h@&at@f@ﬁ@ﬁﬂ i thedtirddthen of al&d@@;umdzﬁ%mma&atangrm&@am tahere IgE

ast hma, who .seek energency care re

is pefhpgenist | Hug Wﬁmoalrfﬁsot Tgkates i prgalkmo ql@?lﬂaif atjpre pagliferation inhibitors
ﬂ%ﬂﬁ o SXPaRdhT He %Fﬁt%lcé?s R hﬂﬁ *}&&‘éﬂubﬂ pﬁ}ﬂ:ﬁn%elates to small

serV| ces ener gericy care at a cost

mcgecemtsavhmﬂmppﬁas @tbhhbdandleﬁkbeyt&nst for prescription
medi cati ons; which increased 54% bet ween 1985 and

1990, was close behind at $1.1 billion (Kelly,

DR HAR RN A% 135-215 (1997)). [0003] According
to the National Anbul atory Medical Care Survey, asthma

Allgrgioumdsisthore 1% of al |l anbul atory care visits, and the

_ Slcﬁ Cors}lfqi A St%dg}(iﬁﬂﬁ %FI Lig rlg%lg?@tategfhave as%hma, about

5YHERE ﬁéﬁﬂﬁﬁbﬂ 0 Tat ebiifatdi S6 D€ asﬂﬁﬁé)ﬁletﬁé United Beitdsedxceeds $6 billion.
drugs, asthma norbidity and nortality continue to rise

Abpyt Z5 of pagieris wthmﬁ@ma\whq Wk gacIgency CADd AR t?éazaﬁon and the

e e MBS ARR, 1Rl 58 ASEE pospi s

(enpeugdnty cdﬁ@aﬁt:]ah:opir aﬂgrezger tfﬁﬁmél‘.] blIﬁbﬁ.f Dht baxd [’gﬁgﬁre#cnglan medications,
ocesses t attend the onset o himat | -

Whg%i BerRaed a‘?ﬁ"/b%ew 985 G 1800 wass elose | Wﬁtv@-l billion (Kelly,

PhiNRsEFera ﬁaljgaﬁ«_;eﬂgby) br onchoconstriction, that

causes eezl ng, st”ti ght ness, and dyspnea The

fir003lear IAyccq:rﬂmgetcaﬂtdwNamrml weﬁpﬂaﬁ@ef Medical iGgye Sutvejpy asthma

| || L A .
sy SE 10 ot Pl e PECHRHERS Jp by ¢ genifiant

cau&tﬁe 6LRERES sHoolBYs FCEHiRIrent aB%pRQ ihpRRed Qnd@baAsSss af the disease
unber of pre-forned inflanmatory nediators,

proq:qss; rrctibaifgr filugs, amibne, madbitlityiaod alorelity geaiians teatsq de thineountry and

woltdWiRt 5.5 CBaNSSS-nt of Health and Human Services; 1991, publication no. 91-3042).

_Thus, asthma constitutes a significant 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, carly phase asthmatic respshse
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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tissues follow ng exercise or the inhalation of cold
WOr2904#i24897 The second, | ate phase response thaPCTmSimxﬂBaS/G??’/Z()O?

is characterized by infiltration of activated

eosi nophils and other inflammtory cells into airway

in pirgsy a&que@fmﬂowmleubrcwem tteeriniadationaf dolﬂ,ydlwhlg ﬁft@%ﬁm late phase

repait 0% Follolts ™, SRR I RETEYS  oisaee | Saferils g otter
inRdrAMRYEy ceBs it slrw B tiRARS biitheRd deﬂdﬁlﬁoﬂdihabncﬁﬁjﬁ‘cﬂegfresence of highly

trlggers are required to elicit subsequent asthma

Wﬁmﬁ withoths pirway bles dastagd catged by hisindpiaay regponse leaves
thet B ngg . Pllga% Ve O f%rhsgt%(eggﬁ%%h ﬁgﬁ %F?Jﬁg@%gﬁg %}‘%ﬁﬁgr&e ﬁ:é}l{nt subsequent

ast@ggrgy@pﬁ,mst erbutaline and al buterol, | ong t he
mai nstﬁ of asthnma treatnment, act_m;a)rl marily. during th

ear 19005has eA a8mbsy 6f SRtesi e pwrileble TRk theerpdiative Erataant of asthma;

R T T St PR g i

albueBEIO RS thEavnsely, ob astiads erehitent, 33t pG@Allyt Gurily theddarly phase as
possess significant antjinflammator act | Vi t%/ t he

brdnghedilatoref SVER lmgamﬂgzﬁz-agﬁy%rs \andyform Jmay reduce

. theg!gpq;%lous o ger('é)g{p:iil) to rﬂ%relgtgﬁ CI L I éef‘f;ﬁ}lsg tfle §2~agon1sts do

B HobddksS (fmiMaRH ahﬁiﬁﬁainﬁ dé;dﬁ% "EH% bh& ee@id Voffect on bronchial
1o :ﬁgt am ne-nedi ated inf gkrr?ratory resgons‘gs Somgcofm1 e

hypemeagtinigr anti hi st ami nes such as azel asti ne and

k jf h f

e BB 2o B 0 R R o g5 v st
resgéhéés arpér REAmAHL, &hﬂﬁhtﬁﬁiﬁnbs?&lﬁ(\é Tofhtzaise} Arehithit %@ﬂyfﬂﬁﬁtamme-memated

hosphodlesterase inhi bitors, |ike

mflamaﬂm;wrmﬁ@p&a%m ofcibe navgr atihistwmines, Jugh @s azelastine and ketotifen,
ma L@%E?ﬁﬁﬂ%ﬁﬁ%@? S Wg#r %r%@%ogﬂldtﬁy%ﬁe&w lﬂﬁ'%ﬁ% cuhjéﬂtliy do not

hese conpounds ease erreac IvIrty

havinting Netabligedi efficadyl ke dsthin®d @bturent. bPImspmeswmsehmmors like
used.in cases of acute asthma to inhibit seyver

m@ﬁ?@#&?@@éﬁh&?@w&ﬂ gfeounisge TR eRRnS, Py Bereiis,e cvidence
JuAdT kA8 bRACKES ﬁﬁfi}‘errﬁ’z[&tlpl n%ﬁéﬂohnergcs, hke 1p1‘axop1nm

perre ctivity, and there€ essentially no
broundf{; iwhiohi awe tdedriapgses POOORG astimea tombibi seteare bmllchnoag@uctlon, have

no SHER o SR RIS “HETRDP PorcRaton PRPHREL Ao pERyy, and

-thez%f&&@sééﬂuﬂ%o ORAACHOMc therd®l by stabilizing nmast
I's and thereby inhibiting the | ate phase

i nf [0867at oﬁ‘iae cetigosiereid odrugy, elije nbudernide, c @srolhy n neastl potent

ocr he c I.coster
e RN el OBEPRLEL ARGy R RifPort e, gromolym and
nedSERSHL bét tyttiliAed nabt ddlik |aﬁdfmt@iy)dn1ﬂ&ﬁﬁg ¢he late pise mﬂammatory
airways. Unfortunately, these antllnflannatory agent s

- resprashd afiereenc &b, SHORBR] 2 9 ocipmgoey wedvas Hie snatgosteroids, all
-redgcggag@fcgﬁgmeﬂ%ﬁvﬂ%mmg e sl ofRREEE fufmmatory damage
to the airways. Unforfunately, these antiinflammatory agents do not produce bronchodilation.

[0008]  Several new agents have been developed that inhibit specific aspects of
" asthmatic inflammation. For instance, leukotriene receptor antagonists (ICE-204, 219,
accolate), specifically inhibit leukotriene-mediated actions. The leukotrienes have been

implicated in the production of both airway inflammation and bronchoconstriction.
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asthmati c i nflammation For instance, |eukotriene

recept or ant agonl sts (1 Cl-204, 219, accolate),
VEQ2P248% |y i nhibit | eukotriene-mediated act PomAIS207BE9:9 3/ 2007

| eul cotrienes have been inplicated in the production

of b air i nfl ammati on, and bronch constrl ction. 2
@@591024 p&hﬂlﬁdﬁ%ﬁ&@%ﬁgm@ Yoavailable desgpe treatment of

asﬁﬁh‘a? thuhl hg%l?&.@ﬁ Qe ﬁ%éﬁ hBiafW Lfdbi Yhak @iénﬁit&& El@é effects.

the treat se conpounds are primaril
Cosedueatly, vevathdiapeuticapgrosthgn Wﬂ]lChaZMgeiSﬂld anéa‘rl;mgt ®use rather than the

CoEHES SRS AL e N e FAR, Ao el grRgf it & common

dep¥iteh&d1Sn WL ahed iveid. Y riesd, ﬁﬁ?'l&owﬁ&iﬁii ReR&rablodh@n is the

share a common dependence on | gE-nedi ated events.

undadsag canse ofsallergiomnint geaerab ek sherpigEsthmydinc parbenlarsOvplantier and

CHBESHY K38 01 S a AL o  paa o G

beldiictivatin teard) tHSnfikrl (O &bo of abitue and@ii@eyinds t hat

| oner 1 gE | evel s may e effective in treating the,
unde(Pﬁ’vl? ng baneef 816 Eennficapias shminatgthe cyessp pirowatiae JeE. The

RS AUGE GABETE B RO, LRI s by

regeat unbmcalh eemlt& ewihi chinesigoasBlgBraatilsalyf ICGBA1M, andCevbmbinant

C| i n @8&00 %q%gax}b@ e%&]ﬁ\gﬁg‘ﬂ %%ngémx Biosystems,

Iné r@éﬂéﬁ@é‘h dch Hﬁ\daﬁoﬁﬁ'és AbhgeesnarbbiiBg it Wbﬁ?meﬂ_taﬁoﬂmmanized

Bi osyst ens, Cenentech Inc. and Novartis AG are
anit-d¢F atidrodyi (B@Wurld@ & odagy FelopamT6, 6997 phmeimick sdll treat allergy and

w5 B RdE O per R ERLE g e i

- antiidly! G5 M IS XFIRES rddibed HRNSNeABE aid darAYn of s nasal symptoms of
successfully tested the anti-| gE@Santl body 9ymp

allgigicc phiniiguied 13fepatisnte Phase Hnm%uﬁs&ﬂpo#ﬁ(t&ﬂ rl‘&@/a% 1995, p.26).

Geﬁ%(l{ff) 12«5? xﬂ@cd@:loggggg)%ﬂirv%eé%% @253]655’%%?# bﬁa%e @? ‘EHS of its

recbmbﬂiahi yhuth&tteis adoqeiinkl Vantibesy| tAulIABFES 58Bioffddrid®t Today,
hase-IVIII| trials of jts .reconhi nant hunmani zed

Nokeraee1 19n 498t Lo odip, anfihediadiutdA B S pdmimiteryd g dpigetion (highest
- do¥O)RThE revg:% d2 1P98veeRs astheed 1‘3%'6@% % réﬁﬁwﬁl B e number of

adm ni St e by injection 0 nmg every
days a mtwnwmllus:eduaddmm d‘)espueb’wndbdnes &(ﬁ%llsemmlaod decongestants),

conpGel HOBRR ME oo S Bloni BLleEii Getonh B Npfigp! Jewish
Meﬂﬁﬂpéﬁcﬁq{ésearﬁha@ﬁ% mNUeﬁvére@@IdrhtYo Igﬁbhsﬂf&lnﬂié Mu'ngﬂofﬁsults of

al. of the National Jew sh Medical and Research
Ih“%‘ﬂ?@ﬁ in mqgsraieto, seEyE Gething, pap@m (3lVepntients for 1%hweelts, iv injection

* eveh G Mol SRR ol 61 18 856 e ot oew

: 'Eng:melr Youritdl e Rkedjcia@) ®6é91mﬁéwﬁ32d1999§1t AhlBﬁﬂ%idstgLicSnse A¥;phcat10n
Lﬁgm ng to be a breakthr og% (ﬂl}\éew Engl and_Jour nal

& pragsiskhasdieen submityd o the BDéy wglums, 2000siaiily by Novartis

Phaﬁﬁ@ée’uﬁ@:hé %rporatmn, Tanox Inc., and Genentech, Inc. The positive results from

~ anti-IgE aniibody trials suggest that therapeutic strategies aimed at IgE down-regulation

may be effective.
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(BLA) for this product has been subnitted to the FDA

in June 2000 jointly by Novartis Pharnaceuticals ,
wEohARkAby 0N, Tanox Inc., and Genentech, Inc. €m82003,&3§9/6?3/2007 .

positive results from antl-IgE ant i body tri

suggest that therapeutic strategies ained at |gE

do ul f I

ry Uy Ry et BB s 3 Lo R rE s Boy Vit o the nonmal
furfeeibhing 260 Iosd GiolbiRAD prceiitd | Cé}édtlb.ulpawlﬂbraubnfmcaisi mn all living

is,a normal process that is vit . Lhe nor

orgeRinas] B RGOS HGS TR BTOSGRES Inupiear, S5tutn G GBFy gi ovtoplasmic
diRG '(%;%lﬁhés@éj OBEdihse blgaﬁkxlns labev | b&ﬁmlﬁﬂﬁ POPINE Ml teplacing cells,

i nvol'Ves two ial n processes: nuclear division
celfutirtposiifeyation sl essgmmb tcﬂhthahtjd pl/thsihenltliiycsello I&Ihqeiﬁr@i)tlon of normal

celﬁg%ﬁ)g%ﬁqo g{c]:imi gessu ﬁz&%y ?n#@tlfolrgg? ‘3 Ib?r}‘%Fﬂé’ gg%eﬁ&)mlqerauon of
celiOmbP @a&‘s’etﬁébhﬁﬁis Qlﬁ:oHESSIE" ka1 cB@id, -cotdd@rytihénbtudibdagy) r@focardml

nor mal | ul ar prollferatlon can result in a vari

mfm:tm, ssmolste,r anodgth musglemspplasths; piereofibroid ax fibroms and Cbiltorative

i B PR BB LB PR gt ot prfgion i o

corhﬂlﬁﬁﬁrcdss&ﬁhteéwtﬁk@noﬁaﬁ@édmnwdebxﬂ:eﬂeopl asns, uterine
~fibrdoid or fibroma, and obliterative glsea es of
vas 913} gr%mcgr wriomaon dispasa 3ndas erg ghthe 1 escQf] jportality
f
o L AR b A o o
deatinth the Uiiited (Si;até.‘h edutoeahhngng thaNstienabInstitute of Health, ﬂntOIwenaH annual

o B St RS S 0 e
cos%] Y £ Dili éﬁ‘“f&[ ﬂid% £ SslsiE 108 Iﬁx&ﬁﬁhvitjﬂ ek ko iithes ardde$9S billion for

e over annua cost fo cancer 1s appr oxi mat el Yy
indf&@ Zobts| dfilost, pmﬂucttmty |du¢ telpsBie ticathi dNotf syrpripinghy considerable

ST RGHG ST S VEEP ey S neaf b Bt 1d Ehbat i

de‘;a&gﬁﬁgeﬁﬁwgosts of lost productivity due to premature
. death. Not surprisingly, considerable efforts are

undid0#3ly t &m@mann@rmm ﬁre@teén*éﬁulpﬁ a\Fembipatior of surgery,
w55 RS RRP pa s e e PR o i

the Geplivafiai iagd rﬁétalscbifsge b cancemds aens)n Chiethotieeapotitie nganys. which are
Chenpt herapy i nvol ves the use of chemical . agents
curggply bsmguﬁ tor tEqsk panSEr IR aﬁbs ehEe Eg gamseil?}k&’?l products
S hy
endp Bl acrtVA R BT el ARFRGE MRy, MhroBiIRE kid bormonsl
agenBi N groups: natural products and their derivatives;
ant hacyclines; al kylating agents; antiproliferatives
and hornonal agents. Summary of the Invention [00141
It is one object of several enbodiments of the present
invention to

Summary of the Fvention
[0014] . It is one object of several embodiments of the present invention to
-provide aza-benzimidazole compounds and methods thereof to modulate IgE. It is another
'objecf. to provide aza-benzimidazole compositions and methods to irthibit cell proliferétion. :
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 Iymphocytes.
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provi de aza-benzi m dazol e conpounds and et hods
thereof to nodulate IgE. It is another bject to

WO We/dziseza- benzi m dazol e conpositions and rrepbq);iszdng/as%g/693/2007

inhibit cell proliferation. It is yet another object
of several enbodi ments of the current invention to
i nhi 9015yt Glienédlovwangl seBesk of yeoamounds; | iddhinedo mpderosubheadings

SUAEAD b et AL AL BEPYERitoe p

mﬂbﬂofsodf' 12W i GodLEL-BPo Fhd GONRLHRESs. ITHRSS éctmﬁﬁna@gm exhibit anti-
subheadi ngs Supragenus A-D and Genus Al - A5,

projifecive agfdiecty, -a0d, wersucl,omay beoudsd poBeents rtrﬁab |h0fmlpr0hferat10n

both ex-vivo and in vivo nodels. These
' dlg%ﬁ%gﬁﬁggd'gg%mgﬁhl bit anti- proliferative effects,

and, [0886]S UC FamilRY o mkB Q@blaﬁﬂ@wmﬁlﬂmﬁ fiealefined by the following
hyperprollferatlon dlsor ers, including cancer
suptagasTa, FasludingsSwrragamns 1A feenetaAd-AoE JupresntsoBs(Ganera B1-B4),

ud
SR e 1 e B R PR A D L ooy
Bl -B4), Supragenus C (Genera C -C4) and Supragenus D
(Genera D -D4): TAO I N ~j NUR2 ~A)n X ~N~I~\ /] 10

LZ -1 M RTS@ragerNsA la:zA\/ZRM
Supr agenus, B! OI N
C. and %i‘ "l - -

kL g

M Supr agenus

R2 N
1z l I\lfl O .
R Supragenus A;
_ O
R—N T&Q\”/iN \>_<——~—\ R
?—' H
g XA, \ ]/
| M
R Supragenus B;
0] - Q
R1__4 ¢Q N _/IL R
— N N
HN
R M Supragenus C; and
R1'—‘( A4 N\ = /ﬁ Ry
I~ 7T
| Sz N l ©
R M 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 fronﬁ one to four;
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Lf Z R M Supragenus D; [0017] wherein Q T, X, and Z
are independently selected fromN or C, and wher ei n

woRo§247 T. X, and Z is N [0018] wherein A bé'rluszoozg%sos(ﬁ
sel ected fromthe group consisting of H, halogen,

CONHR1; [0019] wherein n is a nunber fromone to four;
5 Wphgiifj4/ 0248916 Pedd WARDHIMRABER1BselectedOiréin the b@ﬂﬁ Qﬂonmstmg

wherein'L and M are independently selected fromthe
of i pailyt; oleixys iand, sbstiuted] &yl,, hydrdxsoaplogem,yqmino, alkylamino, nitro,

ex R R O § b AR R BRE I B0 R ™

[ Oog]édzl\l\h er RhdteiB R f ssRb1eg fioeh fhe @fﬁdpfbenﬁftﬁllgﬁ)f@ C34Cstaling, benzyl,

C5 al kyl, benzyl, p-fluorobenzy|  and

p- @ordmwlmﬂ dratkylegino ellsiy whercimsas €61-Coglial jéypeleptd from the group
Lect f t ht
cofig o B P E R oGP TG 002 “wherai i R and
R2 qo622) ndeﬁﬁﬁdﬁﬂtlla}ﬁﬁ R? hmh%@eﬁ(tlenfly télectgl Homp the group consisting of
n tin supsiitu
H, Gt cabsped Wit Cueiisatist a9 ci&r?y Sl apbievgic aliphati
o%}p @ﬂﬂéﬁ‘ﬁﬁd%@%’r fip Sy Glid Usd g n &b@ﬁﬁlféﬁabh&lyl, naphithyl,

uted eny
sulﬁtihﬁéd haphhyl, hatehdabylland rebstituied ;aetemryl suumm tsa:dé@teroaryl and said

subgEisgd PR EoRrBal 3%%%1'3%%%?% cinatti B3iefpom is independently
sd%ﬁ&{ﬁ&ﬂg&g? s G 5@&; ahaRuint sel ected

consi'sting “of rogen, oxygen and
sul 1e023] | oomqrem/me:desubstguied mwscluct elinbetio Erappg cupgiituted phenyl

o BEE 4B B e i 2SR v s

subsHRSH ik WE18dtSs frd ThebBus Gdnﬂslstlﬁ RS H, huegans; polftelogeisg dlkoxy group,
fromthe group consm“g&p}l hal o

 substitvjddaslisen gﬂ(yh|sn‘@t191tg} dl?]@@'gimnp iRy, carbonyl, OH,
ocﬁrg;délﬁoxy B0R!CHRE & y’I OQ@F %ﬂﬁ%@}k@b}{ gund CONR'R'; and

CN, {6023) Cﬁﬂﬁ:relhl(DZ is NIRtﬁd ﬁbﬁ% ganqi CCENRITR of Ié,rfdkyl substituted

Ak 6o RGN SHPRHEd e ; DI PRpEYlis alighatios, phens,
subH! éﬁfﬂ‘t; i, x&#ﬂ&& tdﬁb&ﬁu&?& “faphbyE | et aﬁwbﬁwﬁﬁﬁecphetemaryl

substi tut ed phenyl | naphthy
thnazhs said lhbeman:dmﬁrﬂﬁid su’mtmut@?ahqtbroawél ceuipist 18 dte@qqoatoms wherein

iSRS S Y S o oo, o

in said het eroat omis i ndependent Iy sel ected

fromthe group consisting of nitrogen, oxy and
sul f0925] — Preferred embodiments include species in whic R1 and R; are ahphanc

93/2007

“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

_ foIlowing genus (Genus Al):

%ﬁ@T

~ Genus Al




[0025] Preferred enbodi nents include species in which
Rt and R2 are aliphatic groups. Preferred enbodi nents

wonlwdeisspeci es of Supragenera A and D, as shmebmg3/&3%JGQ3/2007
formulas S-1 to 5-25. [0026] One fam |y of snmall
nol ecul es of several enbodinents is defined by the

f ol 1f0027]0 gehersin(land B4 Ate) indépendetitlyNeNcte RonOild Mol Bonsisting
Genus Al 6 WD 2004/ 024897 PCT/ US2003/ 6469 3/ 2 07
of[IGOQH&pr vefvé% Al sfetitniedr av) dydpang BAIESR et AeyiemEp, nitro,

C‘ﬁﬂ'gﬂﬁ . al koxy, aryl,
yél{gtgst it ut'e?j ary hydr oxy, I\ﬁhF%gén am no, al kyl am no,

ni t r{6028] cyawherelﬁ:EBJ,s s€)etiad GGaNhR gro@ﬁmbﬁsim'ngi of\HOCORC; alkyl, benzyl,
p-fifo %J@W R L VA q%{ao{;ggém% sS9R8d 85 growp

coﬁ’él h @ﬁcﬁiﬂf)ﬂrancmr%y iSakd; C - al kyl is
ect e

romt € group consistlng of a straight

c h ailB02%r anwheein &y and B} g inddpgndenilpeeigiedioar Biegramp cengisting of

o S G ARIEC Y SRS S GPLGRE, 35, e it

grcﬁ:?.‘ﬁ' qabdmled sotbsfclid Uzt]ﬁﬁati@ @u@y C[Ll@ﬂjzldeubstmﬂbd/ thylg naphthyl,
hatic groups substi tued olycyc ic aliphatic

su@ﬂ@%nap@ﬂ@ yieterogryb end sulsitiigshkeigparyl ayiisteiny said heteroaryl and said
sul:%ﬁ?ﬁéd frlc%l]%gry Ltu y1|-3 ﬂ%ge ‘E‘%@“’ o\gl;xe?t%]g asﬁigbg%%rgéﬁ:ﬁdm independently

eroary el n Ssal

selﬁaﬁﬁomuh@@‘gﬁrﬁdoﬁﬁﬂﬁig)df nitpER| djrygen&mﬂ etlérpat o Ims

erei n sai eterQatomis,indep sel ecte

frot038L grvFeR éﬂéu%‘?ﬂ’ﬁ'&%ﬂ”&%’ %agazw{w%& s Speptituted phenyl,
sub%tﬂuftéﬁl; }(L: OdndaHsfuflaS Bbids SEdnEa:!ﬁ efd3 PRbYAN&I, Cwherein said

roups, substitute ., substitutéd
subsamhnhy beleatal! foani e gropechniisting oﬁHylhal@g@m, aplyhab@rls alkOXY group,

suhs %?ﬁ oenigf: glgﬁgl E@}s{g%uqulsﬂbqofhaﬂfy L t%)glgrﬁrsh %h' 35 carbonyl OH,

Hm@i TIOR” COROXN, GRUDCE;, SMRSKR tRIL Rﬁcwwem CONR’R’; and
subst ituted al'kyl, dialkylani noal kyl ,
hy d¥W9h| k y¥hereimR b israglectedrfrom dergrouromsistionoRH, elisel, substituted

ﬂkﬁgloggﬁ \Aﬂ%e%ﬁwl sum%cﬁ Csr e%% ranﬁpﬂ eﬁ@gcﬁz; alffiics, phenyl,

subssdds phengl, Gbphthylaskbystitutsd baphthylf adteroai'yl yend sﬁBstﬁ‘ﬁted heteroaryl,
cycl oal kyl, substit

whg]empﬁg@ ,h@t@roa% @ﬁ@ fsai chl %%@{e&?ﬁe%g%ﬁ]: | k ain Apok%/t(r%q%toms, wherein
RS SRRy LS 80 S S o, o
andssubfst.i t ut ed heteroaryl contain 1-3 heteroatons,

me{o‘ﬁ%ﬂ One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus A2):

H H
R—N. ~ N ==\_N Ro
;/. N\ A
R M

[0033]  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, OCFs, CONH,, CONHR and NHCOR;; |
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sai d heteroatomis independently selected fromthe
group consisting of nitrogen, oxygen and sulfur.

e fam |y of small nolecule IgE inhib 03/2007 .
wtb%g&%drzé%rred enbodi nents is defined by the #é'ﬂf&o%ﬁso o2

genus (Genus A2): R R - N=NY R M CGenus A2 [0033]
Wg@dﬁy a&}ger%%i {%fslelgpts@ Hant g%&%ﬁg of oMY @lky}, benzy),
group consi St ng . al kyl, xy, aryl,
ﬂildﬂéﬁentydt@d divaliklylamiyockdiopdy whéreinosginC,-Gsvliyl, is alkgiedafromothe group
t ) CONHR and NHCORI; 7
Gom%hr@geiﬁg%; ﬁh%%f@s%g%'/"%ﬂv 2007 [ 0034]
@3‘%} Ey' \%h%&h?{: taﬁ&iR£ ?J]%rﬁldc&]@n(ﬁ @*%1&%%%& iR%r&p ddnsisting of

enzyl uor obenz and di -al |l cyl am_no

H, alklyl; ghbstinttet akyl, @ﬁngc)ﬂbalksd atlhé‘j,ltut¢dsCB€¢ exstoatkyl, pelyrydhis aliphatic

oup . consi stin of a.straight c ched
gl PRbRiEs) BopBRLS) AMES oW ey Ap@RARE pithyl, nephin
sulsRARRENGEAEA, YhefeRd P laRd shbsaRmddRteoRYD viRRHh Sdid Mgteffaryl and said
H al kyl, substituted al kyl, C3-C9 cycl oal kyl,

substitiedi heteroaryC3ontaingl/3 | hetdraajoms, juheyeip cteidc heferopamy iscindependently

bstit
sciffahn AR R ok S VPP e o
napfgo3s] . heheein il subsibuted @&chyalicemphs:icegm&pylsubsumted phenyl,
wherein said heteroaryl and said subst_ !159 b )
subséiutado aﬂghth)domdalsﬁbsﬂt“é% Seieranfl ofptainkp oFibsitypns, wherein sai

sub@@@%ﬁt‘%@%&é@t&fﬁ %&ﬁ?@%ﬂgﬁ%ﬁ@% X dﬁﬁgﬁe& g%fflglg%a{s OMRoxy group,

substiated Akeai dlksl hﬁhsnhwadeﬂkﬂp Hiatlgtaminoadkyl phyadroxyalipyh wedbonyl, O,

ciiiﬁéb'@tm‘f{c%aoﬁhféﬁom Ptocnbhi hE SR, MG fpg coNRR; and

conL sﬂ Sal‘g]? rﬁﬂﬁ& SHERIA frdm I6L 0L %lf‘fﬁ%tdfq{ @I8H Psubstituted

ogens pol yhal ogens, roup

alkgli b6+ utysﬂbﬂltyl,c onbstitedk yT3-Cs Lmlslq&ﬂm,egolapj@]p ahp atlcs, phenyl,

d| aI &%{Poal I é@q’&(}éx D@gﬂ @poﬁ fﬁdq*% fitged heteroaryl,

whé‘t%& %‘Bﬁﬁfﬂmﬂ%d[s@%ﬂbsﬁﬁ&ﬁ%d@erﬁryl Borfigih €1C3 @etetdatomms, wherein

group consisting of H alkyl, substituted alkyl,
sald:be@aa&;n li indepéndesn saleatedt EgmCtiecyowy eongiting (of nitrogen, oxygen
#Mycl ic aliphatics, phenyl, substituted phenyl,
‘hyl, substituted napht hyI , heteroaryl and
SubpoBsUt edrtetfamilar yf , smatheneletnls aiigh himhibitozs yif dlwdl preferred

sai d substituted heteroaryl ai néé 3 het eroat ons,
embglimgnts is @@nﬁdhﬁﬂ@rfeawmg&sn%&(ﬁaéﬁ Ftly sel ected

fromthe group consisting of nitrogen, oxygen and
sul fur.

ST wAe
o>—t“/\ N \i\la‘/ s}

Genus A3

_ [0039] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, ‘hydroxy, halogen, amino, alkylamino, nitro,
_cyano, CFs3, OCF;, CONH,, CONHR and NHCOR;;

[0640] 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; :

8




[0038] One fam.ly of small nolecule IgE inhibitors of
the preferred wenbodinents is defined by the follown

weows/oi@enus A3): R NN ICN N RZ R Genus Aspb@mggdos,i%&y%w

wherein L and M are independently selected fromthe
group consisting of H alkyl, allcoxy, aryl,
subsi04dlit ed wareydin Rhyull Ryaye mdependemly salettad froml thy franp omsisting of

B oA AR GO BT PR RUFIE by BtgR IOyl lipbai

gr%ﬁpsH sufbdtithel aﬂdf)?’éychcp ei\;‘\lﬁﬂdtlc gidu gé U%&B’%g %gllisﬁlsll'ﬂﬁl %)henyl, naphthyl,

di - al kyl am no al k erein s | i
substiteted eldplﬁh‘ﬂnh@theatg’t anrbsubstituied deferagrydf whersinrsaidgheteroaryl and said

o Bl S S R

e%f%d'ﬁ%ﬂfﬁ@?ﬁtﬁ)ﬂtcbﬂss‘iﬁ QEhiOgen! A end@fp;, CONSi stl ng
° UStIItEte % &@g%-cg cycloalk

sub s[b 0421t ed wieregn saig @ubfaturqil polmcy@ gliphatic grquwﬁ,awb&hmted phenyl,

sug%@ﬂ@c? naﬁﬂgxﬁ a%lgte &Q'ﬁ S ekérgargih tcﬁltﬂ?{n .8 Lgl'tfs%?ﬁ is, 5 wherein said

suaﬁiﬂmh 3s| saleb%ﬂ ﬁ.'lfoﬁﬁlh}ﬂ grap d:oﬁsédmglog H, adlogﬁisﬁpmlﬂia}dgzns alkoxy group,

er ei n_sai eteroaryl and saj substj t ut ed

sobt b B AU ﬂéaamﬁ@mowm bysrosyallgl, carbonyl, OF,
(ﬂ?ﬁ eserendest gﬁ@ﬁ SR

Ocoari3| stihg 9? ntr ogehepbé:(mF%’n ahd su f-ur FO%]AfZ R’ and

whe[@043] sai dhaeinsR | isstlededibycthe Igrcmpadm;ahiatg of By alkydssubstituted

a1 Sy eatioBster wap A ot G SFIeB dbbfilfy alipbatios, pheny
subdhRiLEd hé@ldnaﬁﬁgﬁt kdﬁdﬁtﬂfed'lfapﬁ %e@éio:ﬁr&? bhd BEbsBfuddPheteroaryl,

consi sting hal ogens, ens, al koxy group,

whetdia sauil,h@a‘o a[yk @u@ saig |sklgsl1tut@bb@p @gntg.m( 1B, heteroatoms, wherein

%l!a! kxl am a0a K Id%a)![dr é‘@&eﬁfhﬁ\%ﬁ%ﬁﬁl fgé' ’;CI—EED’ oxygen
an@agﬁﬁ;()\lRR and [004é] vvhérei n R is,sel ect éd fromthe

gro&consnstln of H_alkyl, substituted. al
44 c| oAnk yfamily, ot pm e@o@m@ 8§CI1181&|P1R0}$ Of the preferred

erREARY - Seotiht KonBIR e GREBILTy and

substituted heteroaryl, wherein said heteroaryl and
sai d substituyted heteroaryl contain J-3 heteroatons,
wher ei n psaig het topNi s in dgnt | y gel ect ed

I trogen, yden and
[ | eful e 1 gE

ment@ i s defined by
N 115 NN /R2
Genus A4

fromthe brou consi sfii ng\of
sul fur. [0044? e faply/o
i nhibitors ofHhthe
the foll owi ng gelus (Genhs 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;, OCFi, 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 Ry and R, are independently selected from the group consmtmg of
' H atkyl, substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
9




R M Genus A4 [0045] wherein L and Mare |ndependently
sel ected fromthe group consisting of H alkyl,

Wi $0Kthesd Y! . substituted aryl, hydroxy, hal 0%2003/%3%493/20

am no, al kylam no, nitro, cyano, CF3, OCF3,
CONHR and NHCOR1; [00461 wherein R is selected from

sui)ﬂﬁ'llltuor it Z;?&%é@ﬂl § afl{(ﬂstrt&éd %teﬁia@l' wh&efZila heteroaryt and said

_ am no wherein said
sum;trtﬁéd akteydarylscomilire dt 3 ﬁeténoam:sh whg:reou pald detesdatamn rig) indfependently
%ﬁ itlral t chain, bran%:wg_d or clic alhi% [00471

selgried SO the SIOVR cpBsisiing o ﬁﬂlﬁn |t ed fromthe

gr 0‘({804%‘]’”3' Sl f\‘f' &fid sﬁbsu%ltéﬁyﬁo @k‘ﬁ@ tahﬁlth‘h@ Cgré\iﬂﬁ}’ kubstituted phenyl,

cycl oal , Substituted C9 cycl oa

subsiitqtd@/ aiaphthal |apﬂu aguibstitutgd ohpapargllsontainy dep w@bgtm}ants; owherein . said

sofipyisoicte W o sau B v H B ePRAR Rl affory gou.

subdiatd hiubeyl dmaphsubwitutel RNSA, Qﬁﬂk&lm@ﬁﬁa&yb Eﬂyﬂfobijrﬂﬁyl, carbonyl, OH,

het eroaryl’, wherein said het er oar and
OGHh SOQH GQORE CORS aE N, CE ACH:ANG2, M@QBnﬂnd CONR'R; and
V\/nem‘@ésal g,h&gﬁlelr{ozgt tjeé ﬁjpﬂldﬁl? %?&g@dnglguﬁgébfﬁt %ﬂyl substituted

fro gr oup Consis. ng 0

alisill DHCy E9S88kyMharbetitniedalCs-Cs ubﬁﬂddﬂa&lﬁ chobyatyyiicy c:ihphaucs phenyl,

allphatlc roups, .substituted ny bsti tut
er&ﬁ:d napbiistl; pubstigt q#ewhﬁlé{f yhlet%rswﬁ aﬁé fulastltufed heteroaryl,
W % %]E T@t’fd £4:8 sﬁﬁ’s‘tﬂlt?ds E&é{#&fﬂ%ﬁtaﬁl%eﬁ&%%ms wherein
romthe grou consrstin
smﬂdkkﬂ&ﬁmgamsmk@bmkmwygmmmmdfkmmﬁstgmmpeumamﬁnuqfnmmgag(nqgwn
& substituted al kyl, dial kyl arni noal kyl
an ?ﬁ%@xyalkyl car bonyl , OH, OCH3, COCOH, COOR COR ,
L qﬁﬁe Reg1y NBR'smaﬁ‘" fdecul) %@Oiﬁhﬁi’mrs apfl the preferred
[ 0049] mhereln R |s sel ected fromt rou
enﬂ:»odumems ingdefuficddhy the gllowisg zenus {Gems A} kyl C3- 9
cycl oal kyl, substituted C3-C9 cycl oal kyl polycyclic
al i phatics, phenyl, substituted phenyl, naphthyl,
substi tuted naphkfyl het eroaryl aHd substituted

A

heteroaryl, where d heyeroge ssai d
substi t ut egh)het-er oafyl in he er oat ons,
wherein sai d )'h ZLer IS nfe endestly sel ected
fromthe group’c catisi st of NiTrogen; oxygen and

sul fur. [0050] One fa IIy of sHall nol eculcg I%E
inhibitors of the preferred enbodinents i S ?ned by

the 0 S 1doRd frédIN6r C, and
{({0;3%] ‘l’_‘”\g&ir&ﬁ"% Téﬁegiigﬂé 7P’ indé¥enlleryNeldch¥d fié r C, an

wherem oneof Q, T, X, and Zis N;

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

10053] wherein nisa number from one to four; _

[0054] wherein I and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH3, CONHR and NHCOR;

 [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, arc independently selected from the group consisting of

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

07 .
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[0051] wherein.Q T, X, and Z are independently
sel ected from N or C and wherein one bf IQ T, X and
WD 1084/M48470052] wherein Ais selected fromt hepgr/qlmos,r}s%J693/2007
consi sting of H and hal ogen; [0053] wherein n is a
nunber fromone to four; [0054] wherein L and M are
groupde rmbsi:ﬁmﬁl yolgeyddict eldblfaﬁo ngrbhﬁ gphenyl, cambstitsted nphenybf naphthyl,

sulpisgpgl kyI ﬁjgxy%rﬁr e %f# %?qc%r%d g)yé%eﬁ &é%x 1 and said

El?l %&%&IHP@R&MBQQ&@] wﬂ\éiﬁheéa{a %térﬁat%ﬁ' Ecﬁlﬁébendenﬂy

fromt group consi sting of H, benzyl,
selpst&dl ﬁomdb@mw consigimeg Gfaﬂtkggemmygelmnldwhl,fﬂl\Wer ein said

Kyl | tino. of
a sth y ‘Hiﬁ%?’ﬁesaﬁf%ﬁ {?8&033@9’/%1 r%%ﬂ@gﬂ% llt’%d‘»l tffed phenyl,
sub¥agR&d rhaﬁﬂthﬁnﬁhd??suﬁsﬁaltém dRREMEANENYaif €1 -8 Chidstitherde) (herein said

group consisting of H, alkyl, substituted al kyl,
sutgtituest is yeleased fgm thesgroup pensising oBH ek $,cvab4k191|0gens alkoxy group,

sty 6o 'ajéqﬁf‘ 3%@%&{3#?( A la%ﬁﬁ?a%é]ﬂpﬁgﬁaﬁéﬁg frdfn, on,

OCH:Q COOH, @GR | CORYICN, IGRIf ©CFf h&)}yNR "RIGNHIOOR ", and CONR ‘R’; and
substituted naphthyl, heteroa and substit utHe
het (0058} y|  Whersn &' vs sclg c&edrféw@rtgeagaypp sprepisiigg @1 H, alkyl, substituted
bgt it u er, t
B RET éﬁ% by SR o TOLC) TSloyE, FRISSCBPCaiobgtis, pheny’
subistituted bhbngk auaphibglh) substitugd mhp]m‘.hylr hgbmar;d)qngefmbmtdted heteroaryl,

PETE U TR —-
said BRRIYdm 30 %d%ﬁ&ﬁ%ﬁﬂ)“ Eﬁgctélﬁ B‘%ﬁ}oﬁéﬁrmﬁpmxﬁisﬁné— P mtro en, oOXygen

substituents, wherei'n said substituént is select
andfsudiet he group conS|st|ng of H, hal ogens,

gf)lkmbgbg gfrfe 31?1838 rou Irgf)t%b t'iglﬁo ﬁn@:it,%f)sxydf the preferred

embodnexna dofined Bﬁmubw@genu us BOPH, COOR COR
CN, CF3, OCF3, N2, NR R,  NHCOR and CONR R : and

[ 0058] wherein R is selected fromthe group
consi sting of H, alkyl, substitutedgal kyl, C3-C9
cycl oal kyl, pubstituted C3-C9 cyclaii;yl , polycyclic

al i phat iRggs—Nphen |, _Raphthyl,

substituted n sbbst it uted
arfl ahd said
j.(/e —3 het er oat ons,

het er oaryl ,
substitut ed Get E

eroatom i s i nd¢pendently sel ected
fromthe group COI’]SI sti of nitrogen, oxyg@ﬂmsfﬂd

wherein said h
LT SR A T—
of Hhalikyd! dldydargde @llllfstlﬁﬁ&.’ﬂ Ws/1,Bhildroxy)) halogen, amino, alkylammo, nitro,
~ cyano, CFs, OCFs, CONH,, CONHR and NHCORy; -
_ [0061]  wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzy! and di-alkylamino alkyl, wherein said C1-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, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C5-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
E Substimted naphthyl, heteroaryl and substitated heteroaryl, wherein said heteroaryl and said
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Rl - N ZNR2 Of NR MGenus Bl [0060] wherein L and M
are | ndependertt 1 y selected fromthe group consisting

gfz(,{yj,,gzg*glfyl al koxy, aryl, substituted aryl, pd%mz&3%{93/20

hal ogen, am no, al kylam no, nitro, cyan,
CONH2, C(]\IHR and NHCOR1; [0061] wherein R |s sel ect ed

suﬁﬁl?l][% 1 Bte a@}l‘ Q:oan st §t hddoBbmbl WE&I‘G@SS@ kMEroafgN 78/ hldependenﬂy

-al kylam™no allcyl, wherein said
selé:d:ted:&oni ﬁqg/ groulsccsmis‘mng efthiffogem eygeyaokspliigonsi sti ng of

t ht i.n, | 00 .
ottt ry Ehfersd SR cuEE St eogot Shtied phonyl
sulﬂs'hﬁﬁ&i GRPRHIL iD S%Stltl.{'fl%d 3leteYdaryls dighiht ue ﬁllﬁhﬂﬁﬁhts wherein said
C3-C9 cycl oal kyl, substitut ed C3- C9 cycl oal ky

substitugotisiselected frpmahe group consisting ofibs halpm ngfhpbg@m% alkoxy group,

sut Rl 6 e e BRERY Rk R B et carbonyl, OF,

OCHR SI0(M} EUORCCEORO TN, GFMIEFSINO S BIRIR h BIHCOR T and GONR R '; and
said 11 WD 2004/ 024897 PCT/ US2003/ 0A469 3/ 9.7 .
subd996diit e qwhesein Roas §a evé%ﬂqﬁamﬁhq_ g@“ﬁé?%ﬁ*%&’ﬂ&%sﬁ yl, substituted

t | e’ . l.
r’oth(fr?!e% rlod%ﬁ Cgﬁgl S ?%géséFg ni"tTog )ﬁg%glc Eﬁﬁgltlcs, phenyl,
substibited phéD6aiphihiykrsabstitaiad haphihsl, Ilietdr@adylpmdymbstﬁubed heteroaryl,

WheE R i droubsy SEpstubuted BROOul o SUBSL UL Sl wheron
|
sau? ?%%Ebzﬁ&ﬁ% SndepBeleRiy sa1adiel ﬁ%ﬁﬁaﬁgﬂ; tr:]%ﬂsﬁuﬁg #GHi®6ken, oxygen

e group consisting o
andomilfdnal ogens, al koxy group, substituted al koxy,

ﬁlyljﬁﬁi@hwb tlf;t“éﬁnﬁ *kynéﬂl dll'ﬂ%iéé{ @@]ﬁ% ‘tt;g:ﬁhe oreferred

embOlindehth is §fndd bg%’e: fohﬁwlig ehlgq@énuam »:CONR R ;  and

[ 0064] wherein sel ecte romthe group
consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal kyl, substitut ed C3-C9 cycl oghkyl, poI ycyclic
al i phatics, I_phenyl substituted phepyl, naphthyl,
substi t ygedppapht substt uted

het er oary fein amNl’ sai d
substituted h g{o r et &t oat ons,
wherein sai@® he dently sel ected
fromthe group cdnsisting of nitMogen, oxygen and
sul fur. [0065] One farri'l of small nol ecul eGegs B2

it Egt@'g[%fg\?m ! retérg ﬁuzﬁld ! égg@?n@e%ﬂy 188k8a ﬁ%m ﬁ1feI ﬁip %anisﬁng
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
“cyano, CFs, OCFs, CONH,, CONHR and NHCOR;;

[0067]  wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,
p-finorobenzyl 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, C;-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 heteroatoms, wherein said heteroatom is mdependently

(

selected &om the group conslstmg of nitro gen, 0Xygen and sulfur;

12
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R- N/ NNRZ.)_ C-L CN |I MR Genus B2 [0066]
wherein L and M are independently selected fromthe

wgy mopoasnsi sting of H, alkyl, alkoxy, aryl, PCT,U52003,33%9{;93/2007
substituted aryl, hydroxy, haI ogen, am no, al kyl am no,

nitro, cyano, CF3, OCF3, CONH2, CONHR and NHCORI;
[ ooqugeagher whereiii gaid a&ismtedcbdyogmd figphgtio gpupy rmbsitdltag phenyl

NN ———

S A o Ry A o
subRitided aikoxie mﬁgyﬁeembi:t;tutsda blgl cthifylannodlkylghyligryalkyl, carbonyl, OH,

o BT OR: GO e Bk FEaloy MR NHCoR R PR R s end
al i poeHojC  WHQHRR " i§ ¥hsditd #ER tﬁ@ @tﬁy Gbhdistitlel JIHRLANS/, substituted
groups, phenyl, substituted napht hyl ,

e i Prclostl i tbs e GGt slaaicte polsesaliat liphatics, pheny,

R R T e iy —
wheadi shiétteiededrgnaridssaid sitpimttenidistoarybt@nsiad -3 hewrdatans, wherein
oxygen and sul fur, .12 /n

group consi sting of nitrog
sm&@e@@m}zampmﬂﬂm@e@%&%ﬂlg/gr@mcwswlp@@é gjtrogen, oxygen
mmfggﬁ?'n sai d substituted polycyclic aliphatic groups,
substituted phenyl, substituted naphthyl and

sub§b7ipt eddeetfomdznr yf smait ainnleitula $glbsinhtbiterst snf the preferred
rein.s ., Substjituent is s fromthe group
emgh‘ﬁg%egﬁlﬁg fglﬁda?’%i*%ﬂk h@gﬁgg Ll s, al koxy group,
substituted all coxy, alkyl, substltuted al kyl ,
di al kyl am noal kyl , hydroxyal kyl, carbonyl, OH  OCH3,

COON, COOR COR , CN, CF3, (I:FS NR R, NHCOR
and CONR, R ; Hand sel cted from

t he group! cohsi NTn ed alkyl,
C3-C9 cycl oal , [ oaIkyI,
pol ycyclic a? phatd Is stituted phenyl,

s

napht hyl ,” subBstikut ed napht hyl, IIweteroaryl and

substituted heteroaryl, vanerel sai d heter gaglgand

sai d substituted heteroaryl ~contain 1-3 heteroatons, o
whel0872} s aihdrdue Lemﬂa‘.ﬂcm‘e iimiepmtbpéyl ddedted froml betguelp consisting

0 h r oup .co ti n
o B, A" o o i o s R i, i,
cyah@fmt}l D@E? (%MEQ?@NM@Q’HC@I@M' ments is defined by

he fol | owi ng genus ﬁGenus B3) :

[00773] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
'_p~ﬂuorobenzy1 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, C5-Co cycloalkyl, substituted C3-Co cycloaltkyl, polycyclic aliphaiic |
groups, substitned polycyclic aliphatic groups, phbenyl, 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;
' [06075]) wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthy! and substituted heteroaryl contain 1-3 substituents, wherein said
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O RRNN \ NRR O-I H "-J N R MGenus B3 [0072]
wherein L and :Mare independently sel ected fromthe

wolbRaeRRsi sting of H alkyl, alkoxy, aryl, ﬁCTMS2003%3%4693/2007
al

substituted aryl, hydroxy, haI ogen, am no, am no
nitro, cyano, CF3 OCF3, CONH2, CONHR and NHC(PI

su{)@%ﬁl l&vge%tsa poﬁ #hs Rf %nﬁ&%ng prOFggeﬁx?%uﬁgjw@m group,
subkititebd ylkexy, mikyd)| sugast;mm ea]kgrl rdx@arlz,tnmpalm ydapkyallsyl, carbonyl, OH,

O B, COBRFOR P65, OFFOs MR R TR By s

R2 3p®76) ndepradRnt! i ssigkied ke the gﬁubfb@nﬁét%@of H, alkyl substituted
consisting of H, alkyl, substituted alk

allgyc |Ceecrgkyyclodlsblstsubamt¢dc®a©9 w&qagaﬂ,kyPYYGM@u%/ @Jighatics, phenyl,

su%lnj&lﬁﬁtz tphﬁt}yé,géé) lﬁ%&’ﬂb?[%bﬁiﬁ eélgneagﬁﬁlﬁ Vi We%drﬁ% ﬁﬂa{i Rbdibfted heteroaryl,

wHekS tshiﬂtﬁe@éioa\lﬂiz Phidh¥did shiptiartapheteroanytl csmtbﬁi l-Bultmefoatoms wherein
heteroaryl erein said heteroaryl and said

saigutstspatoindd indspendantly|selegied fom thosstrup eppUttIgsof nitrogen, oxygen
in said heteroatomis independently selected
romthe group consisting of nitrogen, oxygen and

sul fie077] [ 00GhHd ﬁhﬁlyeidﬁ sabld molstlet dgRdindobijary cbf cthe preferred

al i phatic groups, i.tuted en _sSubstituted
ermpa AR 1 AHRPAIUDE Lol s AP Bine ai 1. 3
substituents, wherein said 13 W?2004/024897

PCT/ US2003 /d4' 69312007 substituent is selected from
the group consisting of H hal ogens,Opol yhal ogens,

an

al koxy grougdi subgyi t ut al k a kyI ubsti tuted

al kyI gR oal ﬁd e’c@bonyl OH,
) , NR R'

NHCCR and e| n R is sel ect ed

fromthe gro cpns stlnq | kyl, substituted

al kyl, C3-C9 cycl oal kyl, RsubstltMt ed C3-C9 HuoBhky!
polycycllc al i phati cs, phenyl substituted phenyl

nap[00Tsi . swilzgtint U tzad M aphihdypendéntlyeselvateyi| framdhe group consisting

or 3kt e oL St S S oo S o, i,
R DAL, e speTiggencent ) el e o
sul {0679] 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;
[0080] wherein R; and R; are independenily selected from the group consisting pf
" H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substifued polycyclic aliphatic groups, phenyl, " substituted phenyl, naphthyl,
substiﬁﬂed 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;
[o081] Whereill said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substifuted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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[0077] One fam |y of 'small nol ecule | gE j.nhibitors of
the preferred jenbodinents is defined by the follown

vgerwsos@enus B4): 0 HR- N N N ~Rz M Genus Bﬂcb@@ﬁ)&}iﬁg{g93/2007

wherein L and M are independently selected fromthe
group consisting of H alkyl, alkoxy, aryl,

subbraid biktoey) acy) submrw?mwmodkym bydrakyegityndarbonyl, OF,
o 'H@%B?O BBR: BB CReb B OGN e ORI QR s and
?(2&"] %Wﬁéﬂé?ﬂkR ﬂ%%gt%% Iﬁ'rc])ﬂlstiallla gﬁcﬁ%ﬂﬁdﬁnﬂﬁ{ alkyl, substituted

am no a al Kyl i's
a]k;jdl él‘zt(é;d cﬁrmloaﬂicyh es@smmad Colsi sstcilaaﬂcyb,f palysyeli @liphatics, phenyl,

RN TR TN YRR I -

wiR8a saidi Hlﬂer@iryl Ehd %H%ﬁbstﬁﬂ&fhé&ﬂé&@ﬂ cohtadnl 1-3 GideSatoms, wherein
cycl oal kyl, substituted C3-C9 cyclo6allcyl, polycyclic

- sal lhgidreatbw is gndapssdentlyissierted dwwnp Bleygrpep icensistingHefinigogen, oxygen
g ﬁ@& phenyl , substituted phenyl, naphthyl,
ang § i tuted napht hyl , heteroaryl and substi tut ed

het goo831 Y| , OMbergiily SF embigt ﬁlblb%ﬁw Ighdiggbitbrs of the preferred
substi t ut ed heteroaryl contain 1-3 heteroatons,

empedimants is definaddyethe faliswingseopa€irams &)l v sel ect ed
fromthe group consisting of nitrogen, oxygen and
sul fur, [0081] wherein said substituted polycyclic
al i phatic grogps, substituted phenyl substituted
napht hyl and /substi tut ed, heteroar ontaln 1-3

substit “ wWh 2se| ect ed
Vuil

fromthe grougN
0462 3 2007 substltuted

pol yhal ogens, al
2004/ 024897 PCT/LS 03/

al koxy, al kyl, substitutgd al kyIM di al ky 8@&%/I
hydr oxyal kyl , carbonyl , ,

CN, [6083] Ok iRsreiba2 and\ﬁ e, m&ﬂlﬂ%ﬂtlﬁ@élea@iﬂﬁfo& theagrdup consisting
f%gOSZ vvherel n R is selected fromthe group
[4)

rﬁé,ksé,t Plkgxmarml sibstifnted yls ﬂlV‘ﬂl'Qﬁédhal%Q{lﬂamvé‘gg allgylamino, nitro,

gl oallcyl, polycyclic
cya%l\éi étl cs Cé’ﬁﬁ“fr%yp Med phenyl , napht hyl ,
sub[ﬂﬂBS]ut eobvlmnﬂnylseleémi ﬁmmaﬂtwgromcbmmhng of H Gdcs alkyl, benzyl, -
roa i,d het.era sal
r58H L%&h%ﬁ?ﬁ A rRaR od srfor SRYE beeted fiom the group
co ﬁﬁ t2fhel i, BERBRAD: bicicRfgpendent | y sel ected

the group consi sting of ni rogen oxygen and
s uI f0086] 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 heteroaryi contain 1-3 heteroatoms, wherein said heteroatom is independently

selected from the group consisting of nifrogen, 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, CFs, OCF3, NO;, NR'R’, NHCOR and CONR'R"; and
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[0083] One famly of small nolecule IgE inhibitors of
t he preferred enbodi ments is defined by fhe follown

“%?ﬂ)ldz?m Gpnus CI) OO0 R / ~N~RZ HNH NN ﬁyg?ggyz%&g?:/ZOOF/

[0084] wherein L and M are independently s
fromthe group consisting of H alkyl, alkoxy, aryl,

subsppdgyt € dW%%JE R»hig gélg&gd ﬁlaﬁ{ @ %BO\I ﬁ%&nﬁﬁun'&aéﬂﬂ | #RYID Qubstituted

nitro, “cyan, R and

alliyAp 85} Conteyrlonliy R subststeiedc Ce@gf exshoalld, pebigcliso mliphaticsg phenyl,

sugetltg{eﬂ ;%lhﬁﬂ(;ﬁn Balg-fﬁk);} ég] IF]eP Q&ﬁygola?e %gyly %11&@ ?lﬂ)stlmted heteroaryl,

wit@bif GhROh 68yl Bl 645@ dibstieRas h&%ﬂoﬁ%rl CanﬂnﬁI-Bahegd”rbatoms wherein
chai n, branchéd or cyclic alkyl 086] wher ei n R and

saihefereatonuispiofependanily selested depm rﬂamgrorre cgpBtips of nitrogen, oxygen

g H%ﬂ)rtl ng of H, alkyl, substituted al kyl, C3-C9

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

aI | jbe8gIC  OLeUfSnilys WIS kinhlle tholxaulec VIQEi dntdbitquihadf cthe preferred
l_Egmoups phenyl subst | | tut ed phenyl 2§1pht hyl,
emhoginesntansdefineddnt th follonang e (Fem&-Qubst i t ut ed

het eroaryl, wherein said heteroaryl and said

substituted heteroaryl contain 1-3 heteroatons,

wherein said frpteroatomis i ndepende@t ly selected

fromthe gro sting of nitroge oxygen and
sul fur; (1 2ycyclic
al i phati C Or oHNs—subftit henyp, ubstit ut ed
napht hyl and sulldtj t contain 1-3

substituents, wh substiituent is selected
fromthe group consistiné(ﬁ H, Malogens

Genus C2
pol yhal ogens, al koxy group, substituted al koxy,

al ky#090§ ubsihdrbihgd aﬂi Ky bre 1@&%@&%&1@1@ srehaatedcfydm the group consisting
d:Kldr oxyal kyl carbony

albds aﬂmrcsary}qozlbsmeﬁz arlerh@@?xyﬂ halomrﬁﬂﬁm %‘%‘% nitro,

4897 7P dﬁgﬁ hﬁtﬁdﬁ/ 200 7 [0088]
cy%&\r %%s S CeBcte %ﬁomt e group consisting of H,

al km091]s ubswhdreih ®dlis atliegted froin-tho gmyp lcomslisting | of H, C;-Cs alkyl, benzyl,

o substrtut ecg MIMC%VK ‘H yﬁiy&l [ﬂgﬂb‘g %F%?%gromthe group

r\%ﬁs’ﬂﬂ% ﬁ%ﬁeﬁﬂﬁ‘b}‘e{mﬁé@o&g}% ted heteroaryl,
In sai .

het éroaryl and sai d substit uted
het §1092} y| velminRy aid B, hretiedependsntly sehstaddiom thegrepp consisting of

H, BEHE SRR ot r oty sRRHRERCk G Bloulisn, Boffetic aliphati

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
substﬁ:uted 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
[0094]  wherein R’ ie selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
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[0089] One fam |y of small nolecule | gE inhibitors of
the preferred .embodinents is defined by the follow n

wWiersois@nus C2): OO R-~1~R2 FINN NH Pm,aszoo3,f3%4693/2007

Genus C2 [0090] wherein L and M are independently
sel ected fromthe group consisting of H alkyl,
sulsstitwied phanyl] naphthyst dubsﬁt&tédafagahthyhyﬂtmyl dmil sudetipted heteroaryl,

am no, ﬁl k%ﬂl aa no, %&Mﬁ cﬁergalgg clnifig é{% &etchlfﬂ% Svherein

salErH?e't’é?oﬁQJ is%&e@gn(%fltéy E;el%e@%o?ﬂ kel ?kaﬁ&ﬂé sting of nitrogen, oxygen

p-fl uorob enzyl al kyl am no wherein said
andul@B. al kyl is selected fromthe group consi sting of

ol Gre R 8F T HEgh et Tl Shbughy St crofered
mﬁb&ﬂ[bn@ﬁﬁﬁbﬁﬁéd 8 follbhwirdd detths @éiﬁ§U3 :.uted al kyl,
© C3-C9 cycl oal k;}% substituted 533 c:{/cl oal kyl ,
pol ycyclic aliphatic groups, substltued polycyclic

al i phatic groups, phenyl, substituteg phenyl,
napht hyl , i bstituted naphthyl h teroaryl and

substi t ug i\‘j erei het eR aryl and
said substitt hetl roa ont heteroatoms
wherei n said leyoatipm |>/|—ﬁ§ja\ ent H/ sel ect ed from
t he group consi st/ of "Ni t r og oxygen and sul fur;

[ 0093] wherein sk d subsi | t ut ed Nbol ycyclic aliphatic
gr oups, substitut ed phe . Substituted na@émusyd3 and

b ted het t , -
g gk B TN R T -
1
o EA A sﬁ*ﬁ, e, ks gt s

cyanp.olFx PG GodiH: , carbonyl, "oH,

Wﬁng\l v@%:%ct %%:3 ,g,cg %513 Ifgi‘ls%e f%egc?ﬂgg benzyl,

-ﬂﬁél@Bbﬁd?Ea@i @M&H{ﬁ@ﬂﬁﬁd} atkiyl) gvmfelﬁsmaldgﬂs, alls/li sdeldctedeftbm the group
aI kyl, C3-C9 cycl oal kyI substjtuted C3-C9 cycl oal kyl ,

LT (A e alleyls VW0 2004/ 024897
rF: gg‘?tb%f)os gﬁbﬁ:gl B/ m&ﬁnapﬁdﬁﬁ'ﬁﬁé‘ﬁ%’t seieBel ﬁ'@lﬁr’cﬂé > group consisting of

, stitute , teroaryl
H, dkfisqibstituied alkgl, €x-@a cydloalkyihambstitnted &4y Iwmlwibjdr gdlycafnlic aliphatic
sai d ubs ed .het cont a er.oa

-3 .het
SOt er 8?%‘ B@ﬁ%s gT%‘Q%pé’hﬂ’é’ﬁt F‘SIPSE%?’ ed. éﬁnn?’r Jpphthyl,
subdtfh@ed hﬁﬁfﬂhﬁpﬁ@é@&ﬂnﬂldoiubﬁﬁtﬁfee AR feroaPyy @#Rdein 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;

[0099]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted maphthyl 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, OCF3, NO2, 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 C;-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
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and sul fur. (0095] One famly of small nol ecule IgE

i nhibitors of the preferred enbodinents is defined 593/2007 .
Wb%ﬂj ow ng genus (Genus C3): 0 0 R --~ N AU ,ﬁ% -

ﬂ(ﬁk}%gR Genus C3 [00961 wherein L and M a P stlbs6506s

[ ndependent |y selected fromthe group consi stl ng of
sa:uh"het%l‘d‘al/dm i@ ﬁﬂﬂ%ﬁ%deﬁ’t{)y SelectdiD bt the Qo Mnsistivg bOXitrogen, oxygen

hal ogen, am no, al kylam no, nitro,” cyano, CF3, OCF3,
andGOMHR, CONHR and NHC(Rl [ 0097] wherein R is selected

fro gr.ou onsistin f 1- z
[Ht}yliﬁb r?%ﬁp fgtﬁﬂ ftaﬁn%ploa%giﬁgﬁgl %[ :’J‘iln%gtgngl n?sgied preferred
em&bmﬁ%n@hé.wéﬁﬂe& b§%e%n@ﬁmfg fiud (@en@s Q4P consi sting of
a straight chain, branched or cyclic al kyl; [0098]
wherein Ri and R2 are independently selected fromthe
group consi st ng of H alkyl, substhtuted alkyl,

C3-C9 cycl oal , subst ituted C3-C9 |tycl oal kyl
pol ycycIR L’ﬂ)r\ued Ro! ycycl iC
al i phat i ¢ ar

[ pg% Mups
phj yl N\sub pienyl |
napht hyl, su tl\kt ut ‘Sfteer bhryl and

substituted heter therel d heteroaryl and
said substituted hetero'aryl colai n 1- 3 het er oat ons,
vvherel n said heteroatomRs i ndependent |y sepasiéd

suI l%bﬂe E&‘g@f %ﬂnSI % P&{egﬁfbdts@f‘ﬁ}g a?rlgcag 1312%1/1%' oup consisting

of Al th]ﬁo;%f OIS sutistiRdd Eﬂheﬁycﬁb)%ﬂy}ialogeﬁ,u h&Iﬂot lall@wbmmo, nitro,
naphthyl and substituted heteroaryl contain 1-3

cyasmkiﬂsl, OGEFat CONHh,LONHRsaiddNHEGW St i t uent i s sel ect ed

TR g e e -

p-fladrskénzyBatisdil kil feing bikyl, ,w]ﬂréiil kaill @Gyt v selected from the group
hydr oxyal kyl , car bon%m , COCOH, COOR COR,
CODEWH&ai‘yﬁ@ rr cydlicelsd and CONRR , and

whe
r%@ 4L g% %,Fl%ﬁﬁ{ a%.n;i;l lqu%'r@ﬁ@%n?%l? $ fégtle% E@ﬁh&h& be group consisting of
H, sﬁk’ﬁ m’sﬁwﬂed alkyh €40, uymblm Qstityiet &409w¢1o¢19ymmchc aliphatic

substi t ut ed

oo Tt R R SRS R o, e
oty A M, e
subsitnted iheterabTyl WOn 20 4/30 et 8@ ALORGT MbSRD 87i6 Awteratoms g independently
selected from the group consisting of nifrogen, oxygen and sulfur;

[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 a]koky, alkyl, substituted afkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCHg, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONRR’; and

[0106] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-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 mdependently selected from the group consisting of mtrogen, oxygen

' .and sulfur.
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\'\x..«f-";

sai d heteroatemis independently selected. fromthe
gr oup conS|st|ng of nitrogen, oxygen and sul fur

Wm®204p2487e fam |y of small nol ecul e 1 gE inhi bptmz{qu&gﬁg{ﬁ93/2007

the preferred enbodinents is defined by the foll ow ng
genus (Genus 4): OO0 Ri-~ NN:A R HNNIL N~ H
L/ WDR?(]Senu@n&fa{nﬁ]];OZif winell emoldculendgB/ arhgbitors of the preferred

|n pendent sel cte fromth consisting of
3511 ﬁaﬁm s.fel owiRg B0 (GREA Y1 | hydr oxy,

haI ogen, amino, alkylamno, nitro, cyano, CF3, OCF3,

CONH2, CONHR and NHCORI; [0103] wherein Ris selected

fromthe grou conS|st| ng of H C- al kyl , benzyl,

pfluoroﬁ nz I, V\l@{erein sai d

C-Cs al Kyl | s grou ofsi sting of

a straight c br afiche allkyl; [0104]
wherein Rt and EE/ sel(®@cted fromthe
group consisting o

|
H 4l kyl, bstituted al kyl,
C3-C9 cycl oal kyl, substiRuted C3-C9 cycl oal kge¢hus D1

pol ycyclic allphatlc roups, substitued polycyclic
al | icn&s] . grieps, L pr M Bre indipsedanly selepRdiamn the group consisting

P y e
of DAY afinty Ak Sl R, BlroxPhALEE, Yhnifif bigdamino, nitro
cyav\?L ng,@ﬂE_;I Comggi(:ﬁmmammcmdmg aldn 1j 3 heteroatorrs
ere| n. sai t er oat.om i ndependent
frof108k gr Q&@lsglﬁ’t P%%‘H:‘Sl%l)@&gﬁ éh s alkyl, benzyl,
i
p-fddotin %?‘ﬁmupsmsubﬁﬁ‘m?%ﬁﬂ SR Al Yolded fom the group

comphgb@dsm@t shdnsﬂlra‘mh@icbrhgﬂmraﬂai yl contain 1-3
froihE°g “al?be]’&gﬁ SRS i PSSR el Font e 0B Sonsisting of
Eﬂtkly Qﬁsﬂﬁ%ﬁ | (K 0Ry Io@ﬂt?li, subStRRdiC L@ﬁ@cﬁbﬂ@l( Yolycyclic aliphatic

subst i fut ed aI k di al kyl am noal ky ,
grompsr mbymukcyl polyccho nslip! u_mgroupsm heisbosubstieed  wheryl, naphthyL

et o 2551 el 0, i 9 i

sub@ﬁmﬁ:'d Heterardl coitainl K | hetefoabimis, twﬁeﬁﬂn said |<bétcroe§.173m independently
cIoaIkyI substituted C3-C9 cycl oal kyl, polycyclic
logted ffom fbe groupieensistng of gikoesn, grelnaRd ST napht hyl
sub fute I : h
het @?% ryI %Hgﬁgﬁgynmggﬁg%gagr%g?y ﬁéﬂ% %rgﬁﬁg %%Summd_p en}_d’
substithied | haphthy] ratie subatiptedc beteraanyl looBtahetled ombstitsents, wherein said

s B SR e, B oy o
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;z, COOH, COOR’ COR', CN, CF3, OCF3, NO;, NR'R’, NHCOR ' and CONR'R’; and
[0112] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-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 nifrogen, oxygen

and sulfur. _ _ _
[0113]  One family of smail molecule IgE inhibitors of the preferred

embodiments is defined by the following genus (Genus D2):

19




and sul fur. 18 WD 2004/ 024897 PCT/LJS2003/a42 3/ 2 0 0
7 [0107] One fa,mly of small nolecule IgEjnhibitors

f eferred enbodi nents i s defined by th 3/2007
w&o“ﬁ%“@g genus (Genus D1): ORL1l- C/ | ﬁC'{lRlSNO%&%JGQ

R Genus D - M [0108] wherein L and M are |ndependently
sel ected fromthe group consisting of H, alkyl,

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

am no, alkylajno, nitro, cyano, CF OCF3, CONH2,
CONHR angd N I sel q@t ed from

t he grou 1con
al ereln said
oup Oconsi sting of

p-f1 uombenzyl B‘n

Cl-C5 alkyl is s

a straight chain,’branchegd or cyggic al kyl; [0110]
wherein R1L and R2 are i-ndRependently sel ect eot‘,éﬂugmzt he
group consisting of H alkyl, substituted alk

C3- QoL c| owhtegin Load v atrmméaae@genﬂy spjastedafip t tYle group consisting

ofg%g1 %I%ﬁ]:] %é?’lo Iﬁlg’g' al 'l:%gﬂ,g%do Hrg(g hﬁ.@‘ " %{H’g%{; L %6Y Ghidyfamino, nitro,

cyta) MR CF;, €SI, ICONHRag NHYOR ;het er oar yI and
subst |t ut ed heteroaryl wherein said hetero

sai dV18Lbs weapisc rﬁeaeLqC@énﬁgﬁm 56 P ROmS AR . ol benzyl
ﬁfﬂ) 154 %—Eﬁi{ %{%ﬂlesgﬁf]@ eol 'aﬂ&;(rl ﬁ:eéeﬁﬁe& %om the group
p consi s

e gr ou nitrogen: ygen an
coﬁsﬁthgbfaét&lglﬁbhmb,dirmuheﬁan@cmmm; tuted pol ycycl | c

ﬁggﬁhﬁfﬁ © (BB R o ofpe ey selssiEL o the St consisting of
Sl sHRASIMEL-E) @dn@1 sﬁyéﬁﬁﬁéd@pcg byclSig GoBfbyclic aliphatic

m t he group consi g¥ gens,
grqnpls,y Iadistlgpedl spolabjcdmy algp]mtlp grosmsb s}phenyk eﬂlbahmwgly phenyl, naphthyl,

sl Ry metsi e Supsefe BB AID M SHen spid gpgrpary! and said

sulsbitutdd Boterbdey B coﬁi%: lﬁ%é%roatmeréﬁdsam‘eﬁaionﬁ i independently
[0112] wherein R is selected fromthe group
C3- 9

selegerbfrom theronp ¢ensisting of nikegsa: oxyeaneand syl

I,
g?/lc (ﬂgﬂwl W, e%éé)n; a}djg&(}%‘ﬁ% %%P&g&[p r‘}ﬁ?( c DRt ¥ﬁ9‘1?5£ﬁtﬁted phenyl,
sulfstlﬁlﬁddl haﬁlﬂﬂd nafh tshdtituthd thetepmipi| cm!tainsh-Bsbuﬂisuttmds wherein said

heteroaryl, _ wherein said hetergaryl., and
SU@BMW W@%Mp COnFISHR® ogﬁegq%%gegﬁscpﬁ@ﬁgogens, alkoxy group,

18 o P SR AR IS AMIPRERITEST My ESkAalE Catbonyl, OF
QCHs, COOH, COOR’ COR’, CN, CF;, OCF3, NO,;, NR'R’, NHCOR" and CONR'R’; and
[0118]  wherein R’ is selected from the group conszstmg of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C;-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.
[0119] One family of small molecule IgE inhibitors of - the preferred

embodiments is defined by the following genus (Genus D3):
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and sul fur. [0113] One famly of small nplecule |IgE
i nhi bitors ofi tihe preferred enbodinents iis defined b

wWaooi/el4komi Ng genus (Genus D2): 19 WO 2004/ 021;@@{152003&9{593/2007

PCT/ US2003/ 134' 693/ 2007 OHN O L N MR Genus

[0114] wherein L and M are independently sel ect ed from
the group consbsting of H alkyl, alkoxy, aryl,

substi tuted yl, drox;N hal o i no,., al kyl am no,
nitro, aﬂano CN CON NHCOR1;

[0115] wherei hﬂ\R—rs S Iect omt e gjoup consisting

of H G -C5 al kylk\b N, P o¥/obengyl and

di -al kyl am no al k{% wherjei n sai E’FCLCB al kyl is

sel ected fromthe group Reconsistf*hg of a st 3

chain, branched or cyclic alkyl; [0116] wherein Rl and

R2 a[D]aZO}ndepanéﬁnLlayidMIaesshﬁebeﬁuﬂmﬂﬁ dmhac@ddupn the group consisting

E{ﬁg | ky
°fc‘§ OXYs &5%11 F‘?ﬁﬁ?%‘&e @Y%YE gﬁ‘%ﬁ? %ngcgfgylp@mo, nitro,
cyhd, mtoemmcﬁm;,c@mmnamcpﬁl yeyclic aliphatic

gr 6ups, phényl, Substituted phenyl, napht hyl ,
s u bdﬂllldlt e dwherginthh isl seletied Sowathy prosn gonsisbiog of B 6g-Cs alkyl, benzyl,

R T -

coﬁ?dtﬂg'&?h@&ﬁ@it%ﬁh:h%rﬁﬁﬁ&?&*@@]ﬁz{]ﬂyl sel ected fromthe
roug consi Sting of nitrogén, oxygen and sul fur;

[ 0110422hher ‘é’hﬁfﬂgzﬁidné Bo evei indepeatiopiy sedsptei froma the e consisting of
e e T e
groﬂpe,r sulpstineidd polyesedit | hliphatic | grogs]| gticayl, faubstithted pieaylp naphthyl
RN (A LT oM T e
R e e —
seleniet] fDONRE groemebkistifedd tiogahenggen aRd suldursel ected from

oo (YD) oy swdnBrlen daEutecH B oy Subiibied phenyl

sutRRfuk@Y ahpHihg! bﬂ?f‘%ﬁlbsﬁﬁttedo heRMaryt SoRsd | Lyt ﬁtﬂasﬁtﬁ@ﬂsﬂ wherein said
napht hyl’, substituted naphthyl het er oaryl and

substitysntiis selectechora tragrotn consisingpfshalegens Pelybalegenssalkpxy group,

sutifffeg 50, YR Sy Rt o RORlor (YR EVARYE fitoony, OB,

OCH, pOOUIE CQ)(MPJ’DC@RU@I\&K]F},QDOF;,, N0,/ R &I, NEXOR nd @ONR R and
sul fur. [0119] One famly of small nol ecule |

E
i nhi8i24br s vhergip R’ b #ofestedcfgom the group consisting of %1 alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C;-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituied naphthyl, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

ot 5

said heteroatom is independenily 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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enbodi nents is_defined by the follow ng genus (Genus
D3): 20t ~, yi MD 2004/ 024897 - PCT/ US2003/'8969 3" 2

wo 2004048y N~ /N /R2. HNL | OR M Genus D3 [pé%bmw}n%;ﬁgyzow

wherein L and M are independently selected fromt

group consisting of H alkyl, alkoxy, aryl,
substituted ayl, hydroxy, haI ogen, amni no, aI kyl am no,
nitro, cyan CF3N OCF3 CON R angd, NHCOR1,
[0121] vﬁerel /s consi sting

of H, Cl-C5 aiN u%be yl and
di - al kyl am no al ' al kyl is
selected fromth roup conS| stfang of a straight

chai n, branched or cycI||Q al kyl ;7 10122] whegghgx 4 and
R2 are independently sel ected fromthe group
COﬂg)l&tS] ng wherein I addkwl amsn@hmdamﬂgc#ehbﬁe@ fyonCtheQ@oup consisting

Cf{élgﬁl II; (ongfg%stsgl ut ed wcgy%é 6 g%l’ ggq%lgfﬁa%fﬁl i C. ISino, nitro,

0 ENmeitay! . napht hyl
ag%béﬁ? tute Nlﬁzf hb?&ﬂ%et er oaryl and sﬂbst |>/t ut ed
het Emaa] yI whmna in seledtell fromdhaomoyp consitingpHH, Ci-Cs alkyl, benzyl,
t it roary a| n 1l-
s el n B AR sbr s A% e fom th woup
cors! sﬁ%&f@sﬁ%ﬂ@hﬁ%&ﬁ%cﬁhc%ﬂ& ogen, oxygen and

wherei n sai d substituted polycyclic
al i [ﬂiasl c gwhampm R1 subR1 qre md@neqdn@tbwelecteg@@ﬁ the grqu consisting of

IS A ety oy s
gro{lf)so Myiy3BnSa OpBlyGRnS | diphatt Cg‘rod'[is, r;mmg,ermbsumted phenyl, naphthyl,
yhal ogens al koxy cErou substltug‘gg al k &% { and said
subaiumgcﬂ naphibyt, ihetgroatyl and yrbstig said heteroaryl and sai
- s“bﬁ&fl{eg%?‘l’lj %5 ,Cg‘ﬁéig?ﬁ{ﬁe ,%’—“T%T o PR mgﬁﬂndep endently
seléc@bﬂa?dnél M@rﬁ?ﬁbﬁﬂszstu% of eftegts fb_x{rganmgd Isellﬁgr Io up -
- consisting of H, ... Substjtuted .. -C9 ..
cyctoaa?ky? el Sl BHRRE BebEE GBS BauRS SyfRised phenyl
Sllb@l!l ?ﬁ%ﬁ:hﬁn&d pglﬁnwﬁbsntu?édbﬁ&tk:foﬁfy? decpi@iyl-3 Sbbithéts, , wherein said

napht , heteroaryl and substituted
subhtaumt dasofécted fire te moqamcdmh@:mfdér Balogens pekyhejogens, alkoxy group,

subﬂﬁgﬁeé aﬁ#t"g’gf‘ﬁ‘y{ﬂer 5 B%G(do% aa%gé%n%%%ﬁ’l @a%e ahy, gabonyl, OF, |

OCH; OLEE CISORPCORN &N GFIOOK;, N,/ NBERY, NHCOF and @ONR'R; and
sulfur. [0125] One faniiy of small nolecul e I%F od
i nhioB3®lor s WicreimR iy ssfestadefipm the group consisting of H, alkyl, substitut
alkyl, C3-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
aﬁd 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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N

enbodi ments is defined by the follow ng genus (Genus
D4) h 21 WO 2004/ 024897 PCT/ US20031i 469 i3/ 2 10 7

W 20840248bRZ HN Y N>~~0 L/ M R Genus D4 [0126]>C%§£0§3,@3%9/693/2007

L and M are independently selected fromthe group
consisting of H alkyl, alkoxy, aryl, substituted
aryl, hydfoxy, hal ogen, am no, al kylam no, nitro,
cyalr]% g OCF3, CONH2, CONHR and NHCOR1; [0127]

in Ris sel ed_fjrom t he=gq oup consisting of H,
di - al kyl a

sel ected from " strai ght

chai n, branched or cyclic al kyI [0128b wherein R and
R2 are |ndependently skl ect ed fromthe grOLﬁhbgenusDZa
consi sti ng of al kyl, substituted al kyl

cycl¥aRkyl W@%Rlﬁ@%@em@h%sfe%mﬁwng B%HyGy%‘; #lyL, benzyl,

V, [
oAb S O PR Lo s RN i 98 o e gy
corsisting Dfmktmrghnalpﬂm,fbydnchdd&teycdﬁaramyl and subst ituted

cubGRREL eiitete Ro iR o earmogy SBREn S gou consisting o

H, NRer sitigfdhifg ELOakaBkksL, édw&na%attgrttgl dycloﬁiﬁ&leﬁélﬁgzchc aliphatic

fromthe group ‘consiSting of nitrogen,” 0xygen and
growpd, f substltuedm]lqubcr mhpham dropss phenyd.e substiiyed, gheayl, naphthyl,

sub%tétﬂ ﬁ?at : ﬁtgﬁld %ulj t | tsﬁttgf gllggﬁtg%y %&ﬁtaﬁ getgrgaryl and said

sub§t&t’ﬁ&ﬁl et b4rs] cdﬁﬂ'fﬁﬁ GlL?ﬂ hgﬁtoﬁtonﬁsu ReHetdin @418 HeBerse@dre 4§ @sliependently
fromthe group cansisting of H hal ogens,

selggtodyfromm Biyerep cansigieg ofriFagen. oxyasaend st al koxy,

W3 e D3 SR e, g o,

subﬁNuteﬁFﬁaplﬁ@E%ndl\msnﬂNRdHleteﬂih@monmnﬂ 1cDNBbs#tyentsn dvherein said
0].wherein R is selected fro

sublgReTteE %? c@fi ipméhﬁﬂwps%@%srlfl&w?&& haldqu polghlogsns, alkoxy

ﬂ?s‘u a‘:ﬂ#ﬂ?‘ 3&15]1& antﬁ’xﬂiali&l/ Ch drox 1
gron%%/ atics, M s%ﬁst Itut ed phenyl ; y napht h y yalky,
caﬂsm&kt@ﬁ;@@fﬁs,rﬁ@mhﬂqom eCOROACN) CEn OHsbDt NR@% NHCOR' and
Coﬁﬁb@r oary wherein said heteroaryl and said _
t’|apﬁt ed heteroaryl contain 1-3 heteroatons,

wheoess) saibhelRfl RN RabRed %ohﬂﬂﬁ@&dféﬁdsﬁtﬁ@bﬁm sidyif sastituted

t he group consisting of nitrogen, oxyge
alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycychc aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

c -G al

said heteroatom is indépendently 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 Dla:

O
R1_—(
e N H
“ \"/
N l}l _ X
R Subgenus D1a;
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and sul fur. [0131] A subgenus of preferred enbodi ments
conprises any one or nore of the follow ng; conpounds

w@éﬁ{)‘@%aas Subgenus D2a: 22 WD 2004/ 024897 PC,RFS?{{O?/%304693/2007

3/&469 3/ 2007 R ~O H/ NNRz
/0 R Subgenus D2a; [0132] wherein Ris selected from

the p C t L )
p- fI gben‘?@?%%r%l %Bf% e{ljﬁ]oam %Oﬁ*) lllmmvﬂ\ﬁg?gil El sca5 ag(yl benzyl,
ﬂiﬂoré%_an@sﬂ kel di-alksiahiied Syl ﬁvﬁ&’eﬁll‘sﬁldgﬂfﬁﬂp alkglois selstted dronf the group
a _straight chain, branched or cytil ic alkyl; [0133]

copgigingioha siraiglf ghaw, bipnshed, ereyelichlBtl v sel ect ed fromthe

gro L&gl S%E nsi ‘%ig_ﬁ ];g and ﬁ? a?el ltﬁa’égen@l{@%ééﬁgdﬁré kieVdroup consisting of

H, pfldyyﬁmhmempr@-cﬁ cyograﬁqhsgbsﬂt]w (Ei-ﬁfﬁycitmlll%mﬂycychc aliphatic
al i phati.c phenyl ,. substityted p

Eroumph SAgAitied s pelYeYcki é‘a}ﬁ%ﬁb hEERYRS; #hefie osipgtutaf qphenyl, napbthyl,

suﬁsﬂﬂgéd ﬁdg&&? rh@feﬁf r%H subeisl RetSBhidfl, RAlcbdi® Akl lheidhryl and said

r'tute eteroaryl contai h 1-3 het eroat ons,
substipneel heteramgﬂ entainohs dmtmatomsi eiphﬂﬂ@m reeidy heterepteny édindependently

fromth consi stin ni xygen and sul f
selget a@% AR e o eheSts Rma U P
al i gn C OFIRUEIS saRlUinbhtithted 961y@mydhphaﬁw@@npg whiedituted phenyl,

napht and substituted heteroaryl cont ain 1-3

substibeed neném;l angh evlastitntedihateropmyseqniaiant-3; Sibsiijugiis.elyherein said

s BB R D08 g0 8238, g, st

gro%bk)éhbstﬁ&tbﬁt ilkostye dalkhk yfubstilutddk yilkslyi dinfidykarhinoalkyl, hydroxyalkyl,

MR NIV O s e

Iﬁ%’% ereln R is selected fromthe group
Cdconsﬂsatn I'ng of H, alkyl, substituted alkyl, C3-C9

c?/c[mat)kyl ,wmﬂmtRll tisibetebtaBRG tb%gﬂouplcmlyﬂlwqufﬁ)aikylgsubstltuted
al i tICS ny u ut ed, phenyl ,. na

allgly sy ut)@&oaﬁggmsnlzaﬂm ﬁ‘i é’({;&r‘?}’f’l Blkal S Bp PP, apbatics, phenyl
su &Itkt)l nhagfti'gx ?'s‘ﬁb dd HBpRAhPa h¥lerchtyl &7l Shbstituted heteroaryl,

dary cont aln 1-3 het eroat ons,
- whevenr mlch he'@madylmﬂeaanhsldxshw&dl hrethrparptieontaiy lsd hetereatoms, wherein

saui bom : Pomg %@pen y‘S tsélgcqecf) %‘OI?II fhk Ogggup cSHRSBER of foﬁjogen, oxygen

and sulfur,
[0141]  Another subgenus of preferred embodiments comprises any one or more

‘of the following compounds, as shown as Subgenus D4a:
0O

TN NN H
| b 0

[0142]  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; |
| [0143] 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
24

Subgenus D4a;




[0136] Anot her. subgenus of preferred enbodi nents

conpri ses any one or nore of the follow ng conpounds
was200keme7as Subgenus DL a: 0 Rt N H\ \'/ Ne@Busodtstdsd3/2007

Y R Subgenus Dia; 23 WO 2004/024897 PCT/ US2003/ b3069

3/ 2007 [0137] wherein Ris selected fromthe
groupsy substited s polygyadit  kliphatie C@oqbskyphenjde repbtituted phenyl, naphthyl,

flu and di o al wher ei aid .

 subgetesT BRI e E g ATd bR R G e SR e EpeB and said
suBstinbtbf h&%mgf‘ Sbﬁ’tambi ANNGHatOhs CWedrdif stdbbierohidAd &l mdependenﬂy

wher el n are 1ndependently selected fromth

selgctedl ﬁomdhmgremp a:tglsxsﬁng of mmgew gxygeebmt selfiered al kyI
clo

o R L B R SO G S B Bl i pheoyl,

su@éﬂhﬁ@@tﬂaﬁhtﬁilobiﬂﬁ SuBSHRRYE he 1l totiGel PB eﬁl)bbtltuents, wherein said
ht hyl, ‘substituted naphthyl, heteroaryl and

subﬂm@mt nms%@tqdeﬁ@ﬂbﬁzeygroumwﬁmgs@ H hélﬂéﬁlaﬁawﬂyha}%ens alkoxy

gt ??ﬂ%le ?%Lbﬁ&gtgﬁ& délﬁ&?)gr glgv Sﬁéuﬁegg% den 1"@1 ?ec 2 oxya]kyl,

carboyl) OHe OUHUCOBHSCOORITCOR ", O, owg,emCFQ»m INRIBJ, NHCOR' and
sul fur; [0139] wherein said subst it ut ed pol ycyclic
CONRBhatdc groups, substituted phenyl, substituted
nap ti; t
i@'&?hen o ef’é\%ﬁi{ id &Q}@c‘?ed(}ﬁs {tl% COing oF 1B 1 substituted

sub ereln sail ent 1S selec
alkii, o@y—ﬂa ecygioallyyl,c auisstisited gCHCy H,yc]oa]kwg epalycyclic ahphatlcs phenyl,

su@fgx ;pqua l @%ﬁgﬁ@%ﬁxsﬁp@‘atog gliagl‘lltﬁ)a, i}l Ll e 3l koﬁﬁmted heteroaryl,

Wh@ﬁéﬂ{ Saiy ﬁl:t'él\blagrl E&lﬁrslﬁﬂf‘ﬁlbsh@téd }Q@f&rylc@t‘bm C}‘Q»Jﬂete@&lﬁims wherein
R'R, NHCOR and CONR R ; and

sa1{1 @lﬁwa‘:ﬂm@f mdﬁpﬂdell&}’ selbaded &dnrf the igraupecapsistipe of nitrogen, oxygen
cg ﬁ{)stlng of H alkyl, substituted alkyl, C3-C9
9@ yal Kyl , substitut ed C3-C9 cycl oal kyl , poI ycyclic
al i p1as) cs An@ﬂﬁdﬁﬁhb%enﬁybﬁﬂrbfeﬁbeémb&ﬁﬂmhts doaipitiseydny one or more

substltut ed naphth heteroaryl _and substituted
f@loa*angmompmméﬁ,@sﬁﬁ% & $heses M and sai d

substlt ted heteroaryl contain 1-3 heteroatons,

wheRg+AN_sai d heteroatomis independgntly sel ected

fromthe 0 Ny and

sul fur. 141]] Anotiher Subg 5

enbodi néht s cdgpri

R Subgenus Bla;
[0147]  wherein R is selected from the group consisting of H, Cy-Cs alkyl, benzyl,
* p-fluorobenzyl and di-alkylamine alkyl, wherein said C;-Cs alkyl is selected from the group

~ consisting of a straight chain, branched or cyclic alkyl;
o [0148]  wherein R, and R, are independently selecied from the group consisting of
~ H, alkyl, substituted alkyl, C5-Co cycloalkyl, éubstituted C3-Cy cycloalkyl, polycyclic aliphatic
- groups, substitued polycyclic aliphatic groupé, phenyl, substituted phenyl, naphihyl,
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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of the follow ng conpounds, as shown as Subgenus D4a:
O RINNNH 'ﬁ___]/ NRZI\~/I NI O RSubgenus D4a

widbfddsudrerein ‘Ris selected fromthe group 09@§m§§d{,§1,§%§693/2007 3

of H Cl-C5 al kyl, benzyl, p-fluorobenzyl and

di - al kyl am no al kyI vvherel n said C1-C5 al kyl is

sel eug ffwneiehﬁsaﬂ@mnhﬁw 1§¢ycli6 aBphatic Sré@sgiibstituted phenyl

chai ﬁll %]r anched or clic algé?éy 012%]1 wherejn R and PR
suRgtitted n&niﬁé})’érﬂéiénwbﬁ @tqdeb@tér@alw omtanle o SWpstituents, wherein said

su%g %lgﬁt 'H%legf‘gﬂ bﬁ_# 0 u%y O%U%fshﬁygl q?%afﬂé fﬁol&ﬁﬁdo%ens, alkoxy

grahlb,p hﬁlistlmtecﬁ AlkdRy2 05014#1,0 24B9ifutBCTILA2 Oﬁﬁk}ﬂéﬁﬂm’ﬁﬂcﬂ By@roxyalkyl,

aﬁb@%§13°y°¢ﬁ§ R B R LB S O B ED R "SR and

C?ﬁ'ﬂ’ heteroaryl and substituted heteroaryl,
rei’n sal d heteroaryl and said substituted
het €i0d30]y| ehakmi R {5-s8lebiet é‘romaﬁmrmoupmsisﬁmg ofHd alkyl, substitnted

allgat e_3: ; ?Féncllgglk}g]p e@iﬁ? r&t @ e&cﬁ%&@a# A9 ycyfgcl L@ij{pﬁ%&s phenyl,

subffRLRH %’éﬁﬂ%@h‘ﬁfgﬁl E&Hsﬁﬂlté&oh I Ket&bér@f‘ ahd %usgtmkt@& heteroaryl,

subst’i tut€d phenyl, substituted naphthyl and
wisntintsaidihaetodrst end anigisubsifuted hetgrodryd wosteint irénheferoatoms, wherein

erein said titue i,S. selected from,the
sold FO P PR JE e oS BUR con g/ hitidBen, oxygen
ands@Mi, Substituted al koxy, alkyl, substituted al kyl,
di al kill am noal kyl , hydroxyal kyl, carbonyl, O4, OCH3
' Axgstfer subgEnusiof prefirreg], erpggimegkRCOMNESSRNY §Ae 0T more

o A R sty I 03 12001

C3-C9 cytloalkyl substituted C3-C9 cycl oal kyl,
ubstituted phenyl

pol

napht hyl , et didoaryl_ and
substitu /-, al gﬂoaryl and
sai d substitut din 1-3| het er oat ons,

wherein said het'®roat qm i s independentiy sel ected

fromthe group consisting of nitrogen, oXyggfhgcalsiAla;
sul fur. [0146] Another subgenus of preferred

emb§@iis3Ent swieneip B seslectng fromsheo gronp censisting 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;

[0153]  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 heteroatomn 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, dielkylaminoalkyl, hydroxyalkyl,
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. ‘\‘...—«r'r

of the follow.ng conpounds, as shown as Subgenus Bl a:
H RB-NNO {2;NH R2 N R Subgenus Bl &; }[ 0147]

waeogi2as0R i s sel ected fromthe group consi st imerebokidsgesp3/2007

a-C5 al kyl, benzyl, p-fluorobenzyl and di-al kyl am no
al kyl, wherein said O-C5 alkyl is selected fromthe
carb 6@ POH; OTH 5 00U, OGRS COR' gaN, Cha OCFHNMCNBRQINHCOR ™ and
cyclic al kyl; [0148] wherein Rl and R2 are
Boettfent |y sel ected fromthe group consisting of

B T R
alkgt, 00p€, eyilisdliyly sabspinliad YT cqtlogllgl, i polgryolip saliphatics, phenyl,
SR SRR P okt DA HRRl et e g appalisied heteroaryl
Whﬁ\égtﬁ{e r@d(i)g rh%fﬁ'(garﬂ%ﬁrsgﬁr bsRidd SRlfoarflUdidin YIEReteroatoms, wherein

ohntain 1-3 heteroatons, wherein said
saith ditterambam s islependenbnstiertddyfromdhe grag ¢onsisiinghel gitiegpn, oxygen
onsi sting of nitrogen, oxygen and sul fur; 25 WO
an ‘024897 PCT/ US2003/0A969 3/ 2 0 0 7 [01491

whefoai] Saifr sithschihichPsrueiry 8x6lobsd Idrkin/tat hpdrogaigems on the
substituted phenyl, substituted n%ggt hyl and
hetergpiomisthav e etreemitiod for| clasty puipases- IVhens pen vlerces on heteroatoms

e AT R 5 AL B S A

or 0|i0@57]SU_b31 inkdificadfon |Heating a alitepbse conditidn hssdboiatedviithl excess IgE
andmabnorERb el Bofetaton ) AR S Fisngepal iR elisclegeghofl oné sspect,
the?%gmgroug E%Osntlsl?%?q (%fg‘ oé .ﬁ, %tﬁ'&l{;ﬁ , su%}qfﬁﬁgut e egl kéyl ’quntor
antiGH GRokifyrition lakipimt fubghianartcaticalIerEMlatipol conpkising at least one aza-
benfazhiR corpomed et fieabataftgsed smal Bolss Bl

subpisg)ut edh el RIR8E With a WARKRINNof #ednddibe 'cFTateatmé@iidihe small
said substituted heteroaryl contain 1-3 heteroatons,

molptide EFrsuppadssing eompomtianai be pdminfstevertin copuelie Wty at least one

fromth oup consi.sti,ng. of ni . . .
addgigR feeity s SRS iEfecling b sibb bR EPos i B an Wi reaction
In oR8RAMoIRNLS RO KR SERCES YnHiliifor @fay B @ixed fwithhe least one additional

follow ng caonpounds, as shown as _Sub%?nus Al a:
active ingredient to form a pharmaceutical composition. Alternatively, the small molecule
inhibitor may be co-administered at the same time or according to different treatment
regimens with the at least one additional active agent.

[0159]  The at least one additional active ingredient may be a short-acting -

- adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-

acting [o-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, anfivirals, antibiotics, anti-inflammatories, and anticancer agents.
- Anticancer agents include, but are not limited to, alkylating agents (lomustine, carmustine,
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H RI-Ni I ~O_ NR NNRY Subgenus Al a; [01521
wherein Ris sel ected fromthe group consi stlng of H,

Wﬁ}lzmgﬁ,z@yglfyl benzyl p-fluorobenzyl and di’- %M&93/2007

wherein said C1-C5 al kyl is selected from
group consisting of a straight chain, branched or

strﬁcg L ahﬂ(e\é*ﬂy fég@%@ﬁ%eﬁf@#ﬂﬁ‘ Ry &o € mustard, tf‘,hlorambucﬂ

pehdent om t’he group consisting o
cydlbph@ls;ﬂ;almldaubhcbsiphamﬂd, ats;idyﬂin, @b oplatiny miitosykipl thiotepa dacarbazine

proégrbgtgétte ué gg C%B*J V}ﬁﬁ ayle ngo pé%pécay%%ga{ﬂpobroman, and

napﬁ?’h”ﬂ i Eégt@épﬁﬁs%acé , irfhRgRek ento%ta@ﬁ,t bwagﬁlle, ara-CMP,

het er oa substltute heteroz@i/
fludsnzbing nplmphhtds;ehgmmea afidoronagil, fdxeriding; edlorodeoxyadenosine,

heteroaryl. contain 1- etero t ons, \ Wh n |
GBI, JHIOR e BFe TGO ARRBREb PPoh « Al offjeomyein
top6iaDmbaké I‘Em@tﬁm’lﬁdpb%ﬁﬂm@ﬁé&ﬂﬁﬁhd&fﬁqﬁb&édﬁﬁ)b tc[p@ﬂsSﬂa%rase 1T poisons
wherein said substituted polycyclic aliphatic groups

(dasmmbmmtd@aombmyl Idambmblstmlﬂf?}taéﬁomﬁﬁmﬂwld%n@d etoposide); DNA

L

navelbisd, phéligkedfantildobtdsehens, pol yhal ogens, al koxy
group, substituted aI koxy, al kyl, substituted al kyl

di al0L6Y] anilmoznoter | cARasiuBssta| th| aza-begzinyidazg GZGWPXW@S of the

Y

ThesOMRrapicsindiufle, b hrewdoe limitad B rddiation) mmnmu)ﬂﬁerm, gtre therapy and

Surggsjrg)c{)u %{%%l gtl ng of H, alf}k}%ﬁ&j §Ubsélt¥t .ed. al il(lglyor sequentially,
Forpg{%ﬁ;ﬁgl ﬁdl dnptﬁﬂl be: adﬂﬁig%ﬁéfexi aloH; Esﬁdﬂl Uﬂiedacﬁﬁﬁﬁﬁ‘htmn of aza-

stitated nap eroary
bensmhdazdiwtmmpwués oar yhay hmheldmmsismdd ah e@é’r émwlbeﬁm or after

saj d subs t ed oar ntain 1-3 het eroat ons,
dIW’éF@‘?‘?F P © ‘E’ﬁ@? iggquﬁdependent ly sel ected :
si]e 010 EFEe©PABIE DI Gn@lo Sdut OYERg poK kg ®Bdy Weight per day of

suI [0156] For each chemical structure discl oe(ffg
the mﬂbmqlecuhégﬁq yiitiigeicompewrd ispreferably admimistered in divided doses daily.

f0163] A method for treating a disease condition associated with excess IgE or

abnormal cell proliferation in a mammal is also disclosed which comprises the step of
administering to the mammal an therapeutic amount of a pharmaceutical formulation
‘comprising at least one compound selected from Supragenera A-D.

{0164] The methods provided herein for treating diseases and processes
- mediated by undesired, ﬁncontrolled or abnormal cell proliferation, such as cancer, involve
‘administering to a mammal a composition of the aza-benzimidazole compounds disclosed
herein to inhibit cell proliferation. The method is particularly useful _for preventing or
- treating tumor formation and progression. In the preferred embodiments, the compounds

~ and methods disclosed are especially useful in freating 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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het er oatons have been onmitted for clarity purposes.
Wher e open val eénces on heteroatons are: |r)d| cated, it

vi2mserged that these valences are filled by pygiesnandd3/ 2007

atons. [0157] A nethod for treating a di sease
condition associated with excess IgE and/or abnornal

cel | proli fermﬁ%méscﬁguoﬁ%wﬂﬁ@}em@mmﬁéml s al so
di scl osed. |1 n one aspect, e met hod_ conprises the

st e0b§6] adnihs pre&ﬂedgemhvdﬂmtmmdaﬁctﬁ%tq gmald gpecalssinhipitors of

B I I T
padib@eni®) €N Zihel ﬁﬁﬂ@ﬂoﬁ Gy aes tHeo ayﬁt]mmsakmﬂeﬂ)dl mémeehetabohsm,

smal|l nolecule fam|ies. [0158] aﬁlcordance with a
degrgelatiom; @lﬁarémcetqaé/ormhmc@sﬂn@%%ﬂ&@nt °tPaicglpp ppmpounds disclosed
[
helfg#[ ggféjlgengg @V&B{r%ﬁﬁ ngﬁevgg Infllfoél%a zg% g}}dﬂh%o assays.

Thahdoatpoinsdsatidclosed uﬂﬂmqﬂe&rmg ciab&impits avcoalsousefitlan the trbatment of
an allergic reaction. ne e ment. the spal |

diseates AP iaiseh; i gmoREg s@lﬂfﬁfx@faﬂ%ﬂsiﬂ%iﬂ#% R got limited to,

tuRsigbddsRNAl tﬁ&tﬂr&ﬁ’eﬁaﬁ% ARERA nicA Js%’aﬁt‘:e’is Hﬂﬂﬂhﬁﬁt@ﬂi Hisdlders and

coffposition. Al'ternatively, the small nolecul e

 circulhiotyi dlewasmyvaeelcqnn@ﬂ and pptingizetipniaef le;cals farmephyegbmens can be

TR TN ST T

belRe Afldidition) devartl kMiBodimBhie Ufané cﬁﬂyntbﬂwaltsiﬁomre éigdckedgto aza-
P2- adrenergi c agonist selected fromthe gro

- berzimirdagele wgmppundsribaitiahibii @y@me&mybie@kmﬁ%mcbwg but not limited

st selected fromthe group
con’sﬁ‘gé %gén%gﬁ gﬁ%@?%%d fornoterol; an
anti hi stam ne selected fromthe group consisting of
| oratadi ne, azelastine and ketotifen; a
i esterase inhi b| tor, an anticholinergic agent,

| nhf{[)‘@yf ostﬁﬁsoéﬁteuﬁ WARITRSRY YotichR Binh aﬂdeﬁlgt%%&s S]econdary

itor or a-leu ene receptor ant agoni st
anﬂbmdarﬂspdsmses mrvtmﬂl Maslclphﬁotmi wabdomvinentid 20d eptimizpd fn@ range of

per AR AR R Eh G5 DPREE o i A fubdne P e of

celB rﬁtﬂt{d’éﬂQﬁ'ﬁtw %hgéﬂ Eéﬁo%nh‘a‘%i&hé %roélicﬁﬁlg secondary IgE (and other Ig’s)
anti-inflammtories, and anticancer agents.

respomst Sanges feia)chovine) seoiny FEBS)twichohat wik parini qntinal §gE response in

vltrg,oﬁ @%9 g,@#&é gggﬂsg 8%9&1% %/aﬂﬂfﬁgg&ﬁc B %ZHQAQnd specificity of

the RIS At REQHCloR Ig celletii hadikez, Cotlldahdhamnologndd$:471-489 (1991);
. nitrogen nustard, chloranbucil cycl ophospham de,
InceIp thgreirefey refrasPlat i n, carbopl atin nitonycin

thi @ﬁgﬂa dggarn| ?ﬁg @Stoc&r &Pﬁﬁ't@%ﬁ 3R bted for a more high

trie am ne pl pobr onan,
thrcﬂugﬂput Rhilgdean B)ALWB)U ntaweleiinerin{ze@t. ilatmﬂ:e k&g DNP-KLH adsorbed
trimetrexate pentostatin, cytarabine, SB%VP, . 4
ontp e i Aed Emﬁ afier Iy x pbleens wip Gist 3id homogenized in a
nss{uih ek, ddvﬁkﬁed G&QM&%&‘% M hieARl Wit 10% FBS, 100

oguanl ne, mer capt opuri ne cutters

- Unlbperddittin 1o ug/ml streptomycin and 0. 0005% 2-mercaptoethanol. Spleen cell

culiures were established (2-3 million cells/ml, 0.2 mi/well in quadruplicate, 96-well plates) in
the presence or absence of DNP-KLH (10 ng/ml). Test comapounds (2 pg/mi 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% CO,.
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t opoi soner ase I poi sons (topotecan i rinotecan and
canptotheC|n) top0|sonerase H poi sons (daunorubi cin,

dﬁ i darubi cin, mitoxantrone, teni poﬁ&?fﬁsz@%s 243 03/2007 .
et op05|

DNA  Dbi nders (dacti nomycin, and
m t hrarTyC| n) and spi ndl e poi sons (vi nbl ast i ne,
VI NGhgedf | N bR aftcPB GafOGRE RS ed
[Olg%@fn SCrJ]% er err Eﬂgts b cbﬁ%ﬁaa;tg ber?%om dazol ere Tcasur
by @ofpdifiesn of thelspecific ﬁb@pé—edecﬁllvbm n§sgy deseribed by Marcelletti and

Kol s . osbasoon oRcis S0 thates Jush BetEBpG: pEERA pates were
prég'afghtbsr%og% gg;h %IST?,;; Rt pt B BN ermigIRD eAR&eﬁlﬁﬁMné‘%h bovine

i nation therapl es nay
seraﬂﬂalhnﬁlhe(BSA),smmliquaineﬁ)mh y:uhne sqmmmnit aMak yhluteetdii 4 in phosphate

bufias Griie RESL A ith A Eociign iR Aia by 2Tk RS b BiSa plates

vehifi Uhudf Bﬁx Q@i“@ eTgH le@élk Qfere quantitated followin,
m@%&ﬁﬂaﬁ%ﬂ at %ﬁ ? azaaigenm m dazol e@con'pounds A£30162 &

suckesids énonbativine withthi@inylaed-goah irdimous O IEEy sirgptavidin and
wei ght per day of the small nolecule IgE i nh| bitory
subsy ﬁtﬁound is preferably adm ni stered in divided doses

dai LM']B [O%ﬂge@sﬁ% %Gprwﬁsf qAddsitgd asitilaAns @xcept that culture
cl ated h

condi ti'on ass excess |.gE or abnornual cell

sugermkanfsewert idginted r209—fnhimml bipinydatesbeast sutireusy gl dh-GAMGI) was

Su‘lsﬁ@ ﬁs S(}tf‘llgﬁbg%e(?z mgpndrd% %Hl%g%%sor wv{@; |ort]e%th'DNP-

KLEPflotviigno1:20 dilesds oﬂlﬂtuﬁwima‘dﬁtdnts ehd iricabation onith b1otmy1ated~goat
Supragenera A -D. [0164] The net hqods provi ded her

antjropuse {62 (g3 eQuaHptigh o6 EsBaoD eGSR by Somparison
o Gl TP PPN AD e 1ot

theteOwas 1683 HHRI0. 001 SOcrpSsiehdtivity aﬁthtahysofhmdgbmhypeml theZg I8 A for IgE.
conmpounds di sclosed herein to inhibit cell
proliferation. The nmethod is particularly useful for

: ing or treatinng tumor formation and
In PoB s sion. In the preferred enbodi nents, the
 conffaliids Congponedshivdsd th be haivedn seeegpe a5say (Fhoydeyeie further
n tln tro en rece ositive. and
tested b SPiypy, Bl feoh et Po; MiFE oS Tow-dose

radi‘dﬁﬁh ér%‘ ﬁnfﬂlﬁlﬁét rbnt\ﬁﬁl £6RNE RhiblthitanimBsRRt Igihwepdise o challenge
e nore ful understood with reference_t 2 t he

mthentligm'?rdgystﬂ@teal Adainigwson pf the fest cpgpopnds ipgy poody and after

SR o iy B LR e v

of dtigertlpbifit BE, (GG bl lgGIn ireeuire werdvohipureds of | gE:
which are useful _in_the treatnent of aller Z@%sol}h afic
ast WARlor Hexpalei BAABGBY)Haice Wk iradiated 30T ours aiter

initiation of the daily light cycle. Two hours later, the mice were immunized i.p. with 2 pg of
KLH in 4 mg alum. Two to seven consecutive days of drug injections were initiated 6 days

later on either a once or twice daily basis. Typically, ip. injections and pral gavages were

- administered as suspensions (150 plinjection) 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-KLH was administered ip. in 4 mg alum, immediately
following the morning injection of drug. Mice were bled 7-21 days following DNP-KILH

. challenge.
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pat hogeni c. The inhibitors may affect the synthesis,

activity, release, netabolism degradation, clearance
wanbos4phar macoki netics of 1gE. The parti cul apcrus20038sadd 3/ 2007

conpounds di sclosed herein were identified by their

ability to suppress IgE levels in both ex vivo and in

Vi VqOERj ay s Antigdnespedfi QpRdiGli a6d dg6ia iaﬂtlbdlbespmefeeh{eed;red by

enbodi nents are alpso useful in the treatnent

Eldp4e Foaerbialieqds iser caniriugsdnbl 47943 wa fog 1§ pm, e supernatanis were

dlﬂ{eﬁlﬂ FoR1 B LafiRe agﬁ'% mmggd a dH ddgrggﬁc%ﬁtrﬁtfbns of eac h bleed were
tunorgenesi s an her -pr ferati v I seases suc

deteamnimed $y BLIS A affoal dilytichs Qmm@ﬁrcate}amﬂ comprassd] tatacﬁqndard curve anti-

I e

11230(?19 art by reference to the ex vivo and in vivo
assdys described below In addition, several
enbodi nents of the current invention are directed to
aza- benzi m dazol e conpounds that inhibit cytokines
and | eukocytes, including but not limted to IL-4,
I L-5, eosinophils and | ynphocytes. Ex Vivo Assay
[0167] Th| S system begi ns vvith in vivo antigen primng
eiCompoun f ened Frmpodimenisbody responses in vitro.

Th C [ .
raﬁm 0 SR8 B B RS RRLEILE P s
SuﬁfaFéﬂu@ gmmhct GeRusspam s, ®ilBay 05l kil DY-D4 wiebe founfl to be potent
. l's cultured in vitrg, antigen concentrati ﬁLS
intéhitoss of 1 inchodh @i g i yive merdglsy & %yom%?g‘é g exhibit anti-
f I
progﬁg«%rl I e%@é Qﬂi\’ | 35 Iﬁhi’dﬁy(lﬁﬁ%ap% GRedif'ab #bdt h}?@fﬂ%]ﬁferat:on

response tro, the Tnportance O

disprdiem,eﬂlcﬁaﬂxgc'ﬁnwl | s and hapten-specific B cells, and

spe it ELI f E eI I etti .

analtast.  Gstissapt RO O0; (A HLAET Y (Toee) the following
supraeRER0 ﬁﬁéiﬁcﬁn@ %ﬁfafgeﬁ)é Aet@énﬁgl CR1-AS5H, Ogﬁﬁgge-ﬂﬁﬁ BQGéahs B1-B4),

protocol utilized project was adapted for a
Supragenul CyiGeneh €l pod S@rageylg@B (GemsEPEBW): mi ce were

i mmuni zed i.p. with 10 pg DNP-KLH adsorbed onto 4 ny

alum and sacrificed after 15 days. Spleens were

exci sed and hoq?genl zed in a tllslsue ri nder, washed

tw ce, and ted vvlth 10%

FBS, 1OOA)}[J/—|qd- pe ICI% i strept omyci n and

0. 0005% 2- mex gapt Sr [l  cultures were

established (243 ml ion cells/m 2 m/well |n

guadr upl i cat e, 96-vve‘§ pl at eM) | n the resence

absence of DNP-KLH (10 ng/m ). Test co é pg/ m

and 50 ng/m) were added to the sgleen ceII cultures
~cont ai ni ngqantig and i ncubated ajj 37C for 8 days in

an at niﬁqs-p-lfl“ére ¥ . 29 [ 208%.

o>/—>f_—/*zl N\ \|/ﬁ
ilq M

r—rL

Supragenus B;

Supragenus C; and




WO 2004/ 024897 PCT/ US2003/ 030962 [0169] Cul ture
super nat ant s vgere collected after 8 days and lg's wer &%{
e by a nodification of the SpeCIfIC

WI sot%gggel ective ELI SA assay descri bed by NHIFCT[P?ZOOSI 306
and Katz (supra). The assay was nodified to
facilitate pgh throughput. ELISA plates were
prepared by coatlﬁg wi t h DNP- KLH on DNP- OVA over ni ght .

After bu 1Ry, (BSA), an
naé{ diluted (1:4

al i quot of cul t ure

i n phosphate l*yfer (,P th BSA, sodium
azi de and Tween/2 a ELI A pl ates, and
i ncubat ed over ght [ ng? hum dipfied box at_4C. |gE

l evel s were quant itated“ fol | owi ng successyupgagenis D;

(o B0 " ulebih s B KT 2 e R BpefiI T MRl fom N or C, an

W}@f&iﬁ&%’bﬁ(@ﬁpl}tl@]dmﬂﬂ was neasured simlarly, except
that culture supernatants were diluted 200-f ol dﬂaﬂg[
bi of§17Y1 at ewheyeiatAdsrlesigd diamy dite @BoumakeEs)sipg of ogen, and
tituted for b-GAME. | gQ&xa was neasured in ELISA
platBs that were coated with DNP- KLH fol | owing a 1:20
" di | (0178 of whatkih wriea supberfadnanhs teafodr;i ncubati on with

&Ztﬂi .” | GRS o Mo PRI I REH ST o Group consisting

u h lan@fo, alkyl itro,
P80y, By SRR i el sl oo, i

cympICF;t, O, @WH;e@@Niﬁhmd)NHGDM cross-reactivity with

L e bt B S 415

p-INb¥ BRSSP ad (RARYShinIRNE Wiidhdif said! @SCLak§IdE sdiéedd from the group
activity in suppreSS| | gE responses in vivo. M ce

comsb@vﬁa@mgwm& icacyadis apfior to i rmuni zati on

B e A A
ZTORPS, gsqbét“@ﬁ‘ib pm%wc% APBRIC, GEPPRs Ph 1@%%4 ef{ Rjenyl, naphthyl,
sub bt HpfBTE hisbfoadstling il ol S%r?lc S P apggnd said

subwiittiied Zﬁﬁbroaigib c&ﬁtdm L1r-$ hafetcatoms, rwltelran isaid kefterodtemdiai ingependently
qi cle. Two. ipjater t he mc wer e i nmuni zed
SquCteg RS 82011@9008%18 oesh, FEysPdl SRS t o seven

CONPegat | VeyIAYS séa& st h&IGE M SalipRAR: %lau% s, atietinfed phenyl,

‘days Ilater on either a once Or tw ce dai asi s.

subdtitpied amdppthyl . and suhs&wdoh@eramdfl oroatainy ghyd geistifeqnds, wherein said

L

sub§iated tamszrraﬁﬁ SRRtk Oﬁm&&uﬁxf alibA, Ghyitrcagalk gk chﬁbenyl, OH,
second da dru%b’adm ni stratl on 2 of DNP-

| OCHaL G s QR OR ang CONRR'; and
L@?@S] avral-gigen} s(r)k%éﬁggd%ﬁll %%_grfouﬁi hkistib OF H"'%T]S'l substlwted
alkyl, C3-Co cycloalkyl, substituted C;-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substitufed naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the grdup consisting of nitrogen, oxygen

- and sulfur.

32

93/2007

o,




chal | enge. 30..\\WO 2004/ 024897 PCT/ US2003/6969 3/ 2 0 0

7 [0173] Am;| gen-specific IgE, 1gd and ligQa

warndonhedies were neasured by ELISA. Peri orbltaizcbhmdﬁés%93/2007

were centrifuged at 14,000 rpmfor 10 mn, the

supernatants were dil ut ed 5-fold in saline, and

centrifuged again. Antibody concentrations of each

bl eed were determ ned by ELISA of four dilutions (in
Camnopndsei@@usdl conpared to a standard curve: anti-

DNP (1: MEE%

.S&gﬁ]andég%t @%m«?ﬁ%&ﬂe %P to 1. 1%25(15%)9 . BA%}*.}:ILevﬁe)llowmg
gefimnfétennsldinf Preferred Enbodi nents [0174] The

following series of conmpounds, identified under

subheadi ngs Supragenus A-D and Genus Al -A5, BI-B4,

c-Cc4, and []L]-D4 vvere found to be polt-lent i nhi bitors

of 1gE i RjboM eI RoThese
conmpounds al sO |b| an\t\ roI rat ve effects,
and, as such, E/b as a e r eat

hyper proli ferQJItl Ndl so ders cI ud| cancer
[0175] Families of small m)l ecuIM | gE i nhi b f\re

defined by the follow ng " supragenera, i ncI

SU p E%%T us fn&Emny éncgh\/{ %e@n %%eﬁkéﬁ&éi‘ﬂ? RUfRced (feah lt!ﬁe grou%consmtmg

Supr agenu and Supragenus
BlkoRe) aryly Rbstitited Yoryl, MydroEy.f Ealdge, RuSopr ddamno, nitro,

cymppﬁgéﬁé@ 60N, S st R Gy 1

[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
congsisting of ar straight chain, branched or cyclic alkyl;

[0187} wherein R; and R; are independently selected from the group consisting of
H, alkyl, substitated alkyl, Cs-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 eonsisting 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,
OCHj;, COOH, COOR’ COR’, CN, CF;, OCF3, NO,, NR'R’, NHCOR" and CONR'R; and

[0189] wherein R is selected from the group consisting of H, alkyl, substituted
- alkyl, C3-Cs cycloalkyl, substituted C3-Co cycloalkyl, pblyclyclic aliphatics, phenyl,
subetituted 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 M Supragenus C, and 31 a.U' WD 2004/024897

PCT/ US2003/ 369 3 20070 R-- TeaSCNRZ tiN \
W& 200444248971/ ZN 1 0 R M Supragenus D; [0176] mfélem%oggy}n%gﬂgii/mm -

, X, and Z are mdependently selected fromN or

and wherein one of Q T, X, and Zis N [0177]

whekgiogy A | HifinfeaRSdofipriaes &y die or more

hal ‘jgagﬂ ar{%msﬂ%lr%Fg%qil %BP;%P&‘ V\:hg{ngl nnis aljnurrber}y
of thedotlovieg tanpamds, e{s(shm asbighgeiws Alaand M are

i ndepengently selected fromthe group consisting of

H @ kyn al koxy, aryl, substltut ed aryl, hydroxy,

hal oden ' Hfyano, CF3, OCF3,

CONH2, WeNei n Ris sel ected

fromtheygrou I AQ 1 c5 kyl, benzyl,

p- f I uor obenzyl gl kyl a o al kyl vvherei n sai d

Cl-C5 alkyl is selected fromthe groupO consisti ng of
a straight chain, branthed or cyclic aI kyl ; SybgepusjAla;

gr Oﬁﬁbﬂow@?ﬁl@ﬁ iF s aﬁt&pﬁ‘%ﬁ%e&%gt It ut e%gfiﬁcomm benzyl,

p-fladrobnzgl aidodil Aiylaming mﬁtyﬂ,t\xﬁe@ﬁn €ild OQ-Cpyadkydas kqld:c,ted from the group
pol ycyclic ali phat| C . groups, g‘lﬁQY{JSt i tued polycyclic

congisting el raightehsm, bmehsgior cxilissllvk ut ed phenyl |

238@?% tegﬁjhg?{erba ﬁg V\,ﬁ{&é%rq stgﬁgg h@t&g%égnaiﬁs%mup fonsisting of

H, sijigsubstithied atkyt, €- Gy&iydnaikylybubsﬁnted ith-Co-cFeloelikst; palyeyelic aliphatic

wherei n_saj d teto 13|ndeedetl ct.ed
Lo nﬂbﬁraui# di?EV é'e% %F& &0 lwmprp ﬁwﬁﬁﬁf phgnyl, naphthyl,
subé:?’ch{eg (i 8RdrerdRS Shd s@ﬁﬁﬂteﬁ%fe‘réa&*lt Qe ¥4 Bbibfaryl and said

groups substltuted substi t ut ed
submi'pﬂeﬂ H‘y:termyl ek i 1t3) thetdrdatomes; o‘sé;ne;ﬂm seidt hetgsoatory is mdependently

tituents, wherein.s substi t is selected
sel e oph e i oRun e S it ee Siyeeh apd b
pol pngdjoge fmereih kad )éuiﬁb'tl‘ﬁitﬁﬂ po ?&%ﬁb ialiphAtid gbisey pubstituted phenyl,
al kyl , subst ituted al ky di al kyl am noal kyl ,
subﬂylutedxwhm andaqmb@hgated bpteroanytiqy sebgtituentirvherein said

cofthe e B, T RSP, o

groGmNsitstiung Qikody, adlkyl] ,substisted t alkpld dla]kylammoa]kyl hydroxyalkyl,
carbonyl, OH, OCHs, COOH, COOR’ COR’, CN, CF3, OCF3, NO2, NR'R/, NHCOR’ and
CONR'R’; and

[0194]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy ._cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic a]jphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
sﬁd heteroatom is independently selected from the group cohsisﬁng of nifrogen, oxygen
and sulfor.

[0195]  Compounds of Genus Al may be synthésized by any conventional

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

;
ogers?

 designated Synthetic Schemes 1 and 2:

Synthetic Scheme 1
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allcyl, C3-C9 cycloal kyl, substituted C3-C9
cycloalkyl polycycllc allphatlcs phenyl ;

wollasdizised phenyl, napht hyl substltutzd nawmgmw&@g@y%m
het er oaryl and substitut ed heteroaryl wherei n said
heteroaryl and said substituted heteroaryl contain 1-3
hetgr oat ORg, V\,h%[ﬂelhn sai d ket m i;sudtighdependent | y
sel ! fro cons of #A+tregen, oxygen
altrehHs Uil 32 WO 2004/ 0248Y#% 2003/ 038967 3 / 2
0 0 7 Conpounds of GCenus Al [0184] One fam | y of
smal | nol ecul e Pg hlgl tors is defi ned by
fold n NHzgemlrg_@‘ 2AI) R -gN MogN M
R-G}%ﬁl [ 0485}—wherein—t—and e pendent |y
geiNgcted Nizom t he group consi SRy G NH2 al kyl ,

al koxy, aryl, substituted aryl, hydroxy, halogen

am no, alkylam no, nitro, cyano, CF3, OCF3, CONH2,

nd er ei mddandns sebe ro
e o g;ég;Eg:ngEES nzxi;>“*§;;L
sal Hy

p- fluorobenzyl an& dH-aIkyIaﬁlno aIkyI er®i ni
Cl-C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic al kyl; [0187]
wherejjn R and R2 are indepandently selected fromthe
gro &onsi stg n N H R substituted al kyl,

oal%%f- \t t C3-C9 cycl oal kyl ,
polycycflc E10 & groups, substitued polycycfic
al i phatic groups, phenyl substituted phenyl,

napht hyl, substituted naphthyl, het eroaryl and
substituted heteroaryl, wherein said heteroaryl and

said substituted heteroaryl -contain 1-3 heteroatons,
wher ei n sai d het er oat o¥omtheticdgeqmadient |y  sel ect ed

fromt he group, consi sting of nityogan, Ng%yge,réd@m
Pher einmnatiai d subs ol

sul fur 2
alip ?[ s, substituted thuan'y}( Nﬁubst ituted
napht d substituted heteroaryl contain 1-3

: subStltuents wherein said substituent is sel ected

fromthe group consisti IﬁOzH hal ogens,
pol yhal ogens I kox;zmg#—@ subst@t

“al kyl, bﬁfji “ed al kyl® dlalky! mg
hydr ?Z Qi@ bonyl ,

3 NO2, NR R, NHCOR "and CO\IRR and
[0189] wherein R ig selected fromthe dj oup

consi sting of H, alkylosu stltut__ NH, K
_ reduction \ 7/ | R'/\LCI

] e e
. R—NH I\ '

A

Rl

. H

QN N

R_NHII\/NI[\:%@\«
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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al kyl, C3-C9 cycloal kyl, substituted C3-C9_cycl oal kyl,
pol ycycfic aliphatics, phenyl, substit uted phenyl ,

WitARI04/Mikey substituted naphthyl, heteroaryl anﬂCT,U52003,%%§6g3/2007
substituted heteroaryl, wherein said heteroaryl and

said substituted heteroaryl contain 1-3 heteroatons,

Fui"bﬁﬁ'r EhdskiB& ifl theietaiduAderktand fEep ﬁﬁﬂbﬁtdﬂdlﬁﬁbm&nts, conpling
fromthe group consisting of nitrogen, oxygen

agents ind reagPnonditiony oy FseBdT thes SMG@C@P&G@?IGM contparable

: %190] Anot her subgenus of preferred enbodi nents

res ‘T“rprl ses any one or nore of the follow ng conpounds,

asomRklgRaLIS Meaart WilIRkpphediate vbhﬂibns GhNhB\l skqudRce and
Subgenus Al a; [0191] wherein Ris selecte E] hLﬁ
u@ﬂg@g@n@eprﬁgatgms ip the ap@g)paqameacbsg 59 tlons om the analogous

B et S SAATRE 8 i B o

abcivesh kg e whpotndshit synfhetic Schemes liand 2l kyl ; | 0192]
wherein Rl and R2 are | ndependent| el ecte
gr olfF 98bnsil8 thegfopssses fesg nher%k%’i&‘fe &ﬁ% AHhé SSmpounds
of &%u&yﬁhgﬁ}:éﬂd' and lﬂb%tf | {het fidrdadd Clnbotheat, kizﬁa requ1rements for

cycfic aliphatic groups, substitued polycyc I C
proaéclnph agro@sgare tmﬁlaﬂhewlll remglumedthn ote shidlag| in the art of organic

napht h bstit ut ed th
chegtug@,l%gtag@r gly, QPSR © @ﬁ) D aﬁe’ grgfeaﬁ%%gtr % ?sﬂ?ecessanly implied
by \?\ﬁéé ?)ro&%tdft 0413 %@héiﬁéseh&%ﬁﬂ | an@eta kichl Buﬁuebﬂwabwba expressly

ein said heteroatomis independently sel ected
illuftrated.t Fdrognasiop and m@mevalmé suah syittebls periocting g@ps Aig Well known in

the }Ilrjiil %U g?.l% Oét? %h Séeetjs £F -[dI Qll&‘?i gﬁt Gldhe “PRRANGY ﬁrbgps in Organic

, ~ Substitut
’hWﬂe?rﬂNeﬁ%ﬂt)leled heteroaryl contain 1-3

substltuents wherein said substituen s sel ected lated b

f r of1Pfk gﬂ@GpP@éﬁ%tF sof n'@eofeaﬁmqﬁaldﬁif@i? herem  are 1solated by
corR/? %ﬁ'cpﬁl cf'l?% kegfréft‘l( |Gy lla y?gfr?lhﬁoal Eﬁ#keﬁfﬂythe like.

hy d[oana]al k)Sltarung:matiama;d not@dscrtb@ﬂmeraﬁom ax@@ajﬂ'e cogrnercially, are

CN, CF3,, OCF3, nd CONRR; and
mmgafmmréﬁqﬁegpz 1?’%%@58&% @B At he gr oup

con ng tBatietic Bckdhes CandR2 described
cycﬁhﬁﬂk 'I‘f:lfe Eistlgﬁﬁéeglmﬁ -@htggcﬁ?’%al k?/l : pofsﬁ]cycl IC oRerme

aboxt lamla'bparai b}phm’tmlg the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 1 and 2.

L.....

Compounds of Genus A2
[0202]  One family of small molecule IgE inhibitors is defined by the following

genus (Genus A2):

‘“%”I >—<}

Genus A2
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substituted phenyl, naphthyl, substituted naphthyl,
het er oar yl and substltut ed heteroaryl V\,herel n sai d

woehei@asy! and sai d substituted heteroaryl c%ﬁi}g}{,@g‘g@]ﬁ?3/2007
het eroat ons, wherein said heteroatomis independently

sel ect ed fromthe group consisting of nitrogen, oxygen

andt[mls fur . wh&dif ) afdompad iadepeidetay deledied iR e group consisting

synt hesi zed by any conventional reactions known in

of theallaylt all@xpnpybsubstitgphards Bydrowp| kegonn aming, (algjasgno, nitro,
rea g Schenmes 1 and 2:
LR e L <SRN OBMR RNBEO, 2e0s ,
PCT(0282P03/ X8R R i kelebtédl ford the frop codiisting o FAND2alkyl, benzyl,
amnation ONO NHNCI R NH tJ NHz ﬁlﬂ%,ﬂ &%fN%
p-fiuopobergy! rodidi-alcrippring 2l IEBin sad GorG igpelected from the group
NNVNHZH 0C R
COD%YS%EW &%lé;h ¢ cﬁuﬁﬁﬂ%ﬁg k:%hgam?het ic Schenme 2 p NO2
redfi205pn whelNaR Raamh&t are indepenBexithst s€lectifd Riam thie siep coiBsisting of
H, aﬂ:yl%sﬁtuted%i Cs-Co cycl:\foallélyl, substituted Cs-Cs 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;

[0206] 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, bydroxyalkyl, catbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF;, NO, NR'R’, NHCOR" and CONR'R”; and

[0207] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C3-Cy 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.
[0208] Compounds of Genus 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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R-NH "N NNH2 H reducti on RONNR R-NH "N N O

Synt hesi s of t@engnpounds of Genus Al [C@@ﬁ] 12{03/2007 .
wohipldes Schermes | and 2 show nethods that ¢ -

used to prepare the conpounds of Genus Al. Cﬁgr&ﬁhmnmmbﬁz

skilled in the art will appreciate that a nunber of

@ fferen synt het.ic reactiongch NORY dto

s |§%2thf3£82ﬂltfﬂ1uuds of Ge Al. 35 ngy@ﬁ—lv-w
R—8H3 cO 7 WD 2004/ 02489 R-ETH B3:LA 6p Further

one skilled in the art will understand that a nunber

of different sqlvepis,Nooupling agents and r@agtion

condi tions can usgd in the syntheses r ions to

Qi el ar a®l e ults. [ GL9Z ' din the
é§rﬂvwﬂ| apprectate—vari-ationg tn ihe sequence and
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H

of Synthetic Schenes' 1 and 2 of the preférred
enbodi nents, the requirenents for protective groups
are generally well recognized by one skilled in the
ari of organic chenistry, #ndgaccordingly the use of
apPwropriate Rro (o) g I's necessarily inplied
—by the proge o e engs herein, although such
groups- may not be expressly illustrated. Introduction
~and renoval 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 hesi s", Wl ey (REW%EEE§}SGQQ€44 [0199] The
ns

products of the reacti escri bed herein are

i sol a3 ed N@ONVeRhianal meandds #4020 x t redugtidnon,
di sti DH&ti dn, chromaTography, _2@67‘1‘ | ke ~T0200]
St &t terials not descri'® ﬁe ei M2are avail abl e

commercially, are known, or can be prepared by
met hods known in the art. [0201] The salts of the

- conpounds of Synthetic s 1 and 2 descri bed
abovegar e pr gpgr ed dHie-reagting the aﬁngﬁftﬁgg*Eﬁingﬁ
aci d W}LQS%EFtoLChl i val ent (i ! \ /
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Synthesis of the Compounds of Genus A2 |
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of the conpounds of Synthetic Schenes 1 _.and 2.
Conpounds of { Genus A2 [0202] One fam |yiof snall
woRbseks®7! gE i nhibitors is defined by the foldayisamsospél 3/ 2007
genus (Genus A2): RR-N\ NRZ L RMGenus A2 36 WO
2004/ 024897 PCT/ US2003/ 6339693/ 2007 [0203] wherein L

and (8408 e i Sigeio Sehdrhes 3saldeicdhew thethodstthe ogn bepsed to prepare the
al koxy, aryl, substitute

consi sting of H, alKkyl ) : .

compands o GikeNS AZh AInscicHied ARl WRKJPHERGIHG 44 pjagioer of different
(b regcit ) A2,

R ST S, SR AR ol s
FuftherConendikiydd, intibaary kwill upddrbtarnt thaes aythbernd dififeremtisplvants nepupling

al kyl, wherein said CI-C5 glkyl is _selected fromthe
st B PGPS LA TGS BRGRIES BPIRERAUVE Somparable

cyel ic alkyl; [0205] wherein R and R2 are '
res) o

I'ndependent|ly sel ected fromthe group consisting of

H §0M9], dostlitied adtl kylwillChpe®ialy yegatiqugyin the sequence and

bst..t ut ed. C3- C9. | aal kyl , .pol [ ! '
S RO ASH T g oAb g
rea@RGRYdhown URSSthérwi RN WhichNasy bB YappropsibleBt iidedtiedhe processes

napht hyl, heteroaryl and substituted heteroaryl,
abavtede siake thei competedsed SynthgheiSehemes 39084t i t ut ed

het yl ;contain 1-3 Ler |.NeSal

et BPATE &t 8% Rolisain g A Tor MO BrEliRd of e compounds
of ARt i Stfiedbs B th@OeRf X Ygeferred dembidiments,[ G206 uirements for

wherei n said substituted pol ycyclic ali aéi.c t%r oups .
prodeshize igreHRscarphesmgrally welbgeqoshized hyapne iilled iy the art ol organic

cheﬁ?tﬂ b ta@?og@iﬂgﬁgtﬁ? by o 4Pp .rﬁtclﬁl%te% boup@ Rt iiecessarily implied

eréin sail stituent"1s selected Tromthe group
by hepraeiseg off thel, scharhesgbersin, pithgugh eepbngroups epyyner by gxpressly

GG Wi e el e g o

GRQY he%?g{; ENfor CranpleCEIV. (¥ne, MR dtctivBIkE¥gs in Organic
tlleand C‘:)Eﬁ%%%; an f0207 vvh%rei n R is selected from

Synthesisjy Biley New i Brkado%% H, al kyl, substituted alkyl,
C3- cl qal k substi t ut - : 4 :
pol @237@?/ [ cc@fa‘i éjfgélfl?tés?% p'hgn%qglg%g%ts %(?Zﬁdé %’heﬁ?l ,ISOIated by
corvaiitnAliears\$aeH id exbractioia pitiation, biabemtgraphy.camd the like.
substituted heteroaryl, whergin sai.d heter alryl and ol
o ai W2kt Startiog meeriBls Rt lescrie AP 25 HaHlahs Someroially, are
erej ' [ Sl 3 dently sel ected
m%og)nle%aﬁlebeéjr?%ﬁ%&gﬁ ns?gltgla%%ﬁ 0 I%iqtﬁ?%g'en, oxygen and )
sul foR14] [ 0IM8]salloof dhen dempdunde wd SyathetiayBchemes 3 and 4 described

synt hesi zed by a onvent i onal e N . .
abovg are preparedd by eactﬂ%fg,r tﬁe appropﬁate ase 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.
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reactions known in the art. Exanples of syntheses
include the foll owi ng reactions, desi gna_t"/é"(;l Synt het i/%2;93/200
wes bpiessey and 4: Synthetic Scheme 3 37 L.. 1

094807 BT US2005/ 030 4 0 02 ani mECTAS Qo0

NO2 reduction R-NH NCI R-NH N NH2 p NO2 Np2 p NF 2

C O\\ \ NH R-NH NNH2 RNH NNH2O \ ~Y ON NO2

cyclization reduction ONNH2 K--NHHRNN H 0 HC

R \ NRNH"N/ONO H Synthetic Scheme 4 0 \J\~1

NO2 am natjon O,{|NO2 reduction R-NH'Cl RNHNr NH

NO2 0 \ NO2 P\ N /,, R-NH NNH2
- A & NENR- NHR ON /- p

2

N . \n/

R-NH H reductHon N
| o)

H

Project 11
R1

1 2 34567 8 910111213 1415 16 17 18 19 20

| . G N }
ommwgaﬁaﬁjsmm“‘mmhww*

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

_substituents R; and R, can be chosen from Substituents 1-20, as shown below.

40




Synthesis of the Conpounds of Genus A2 38 L //07 WD
2004/ 024897 PCT/ US2003/ 0&; 62nn 3 2 0 [0209] Synthetic
wBChempsge3 and 4 show methods that can be usedpd®@usanosihioéd3/2007
prepare the conpounds of Genus A2. One skilled in the
art will appreciate that a nunber of different
synthetic reaction schenes may be used to synthesijze
t he conpounds of Genus A2. Furthe j

t he art under ha nber ~Of g

sol vent uplin adgent s eactip

be use syRt heses rga pns to : ar ak
resul t4s’ 210] One™skilled inthe art will appreciate
variations in the sequence add further? will 5
recogni ze variations in the appropriate|reaction
conditio fromth actio

ot herwige own appr opr i

proces bove brrpound

Schepes Zand 4. I 8
herein for the preppration q{ t he conpoynds of 10
Synthetié Schemes 3 and 4 of the preferred
enbodi nents, the requir pr ot ect i

R e

erdl ly we eCoghimzet Shy-one s =0 in LHE
gr gani c istry accor di t he ugs
ate ot.ecti ng 9 necessa | A

rZARAN’: d
by thé processes of theqéchenes her ei n, altﬁéﬁbh such
groups nmay not bezexpressly ¥ 1lustrated#t |ntroduckion
and renoval of such suitable protecting groups are
well khown in the art of drganic cherfistry; see for

ke. [0213]
Startihg material s not deﬁgribed herei n ¥ e avaijyable
commergi al 'y, at® known,

or can be p¥epared by

nmet hods known in the art. [0214] The salts of the
conmpounds of Synthetic Schenes 3 and 4 descri bed
above are prepared by reacting the appropriate base or

Cosdifavbidenis 83 0i chionetric equivalent of the
m@%%poudggmof Synthetic Schenmes 3 and 4. [0215]

Exd0pl&s oOne mibueiismall mGleeuls IgB inhikitarh pvdetiset by the following

N an_array.. Preferred conpounds can be synthesized
. Sﬁﬁ&%@%ﬁﬁ?ﬁalto t he above met hods.

_ H H
R1—N NT N\ =y N rRz
()@j[:r \ n[/;_/ \lc])/

 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;, CONH;, CONHR and NHCOR;; '
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39 WD 2004/024897 PCT/US2003/ A 69 3/ 2007 0 R, N
NHI-l N~1 NNRZ Y Project Il Rl 12;3456

w&g@ogﬂz&@g& 12 13 1415 16 17 18 19 20 1 2 3 ﬂCT/gSZO%IJi%égE}/ZOO
1

9 10 11 12 13 14 15 16 17 18
Afamly of conmpounds can be made with the fornul a

SHOWBIET, D ASERN 4 i 15k gt g b,
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;

[0219] 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, substimed polycyclic aliphatic groups, phenyl, substitted 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 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, OF,
OCH;, COCH, COOR’ COR’, CN, CF3, OCFs, NOZ, NR'R’,NHCOR  and CONR'R; and

[0221]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substitnted 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 Synthetic Schemes 5.and 6:
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WD 2004/ 024897 PCTi[rs2003101s W3/2007 0 2 1 3 4 5

El' / N\ H3C~) aCH3 NH3C 78 9 10 \ { +~ C ~i
WO Bbdodigey H3CO 11 12 13 14 15 FFF/ F |k;,@7h§0g73339@93/2007
O 17 1s 19 20 16 Conpounds of Genus A3 102161 One

famly of small nolecule IgE inhibitors is defined by

the followng genus (Genus A3): R, NNRZ M R Genus

A3 (0217] wherein L and M are |ndeEendentIy sel ect ed

fromthe group consi st PAghetigrSchemepyy| aI koxy, aryl,

suhst i tut ed aryl ‘hydr oxy, hal n N aI k I am no,
RN oy Scyafo, amEgon OCF3, % 41
WO 897 PCT/ US2003/ 30 4 7 [0218] V\,her ein

R s sel ect ed fromthe group consisting of H Cl1-C5
al kyl', benzyl, %I uor o%nzyl and di - al kyl am R8, al kyl ,
wherein said CI - S sel ected fronfT gr oup
& s yHof - ac t [

al
o} / NH,

o)

H H

cyclization  R—N_ NN = NO2  reducion R-N NS \)_@,NHg
y F \_7/ Ve \__ 7
o N . N

RI’

LAY S8 S WA
H
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[0219] wherein R and R2 are independently selected
fromthe groug‘con5|st|ng of H, alkyl, substltuted
wit) Jowhso24893- CO cycl oal i cyl, substituted C3-C9 PCT/USZ 3,},304623/2007
cycl oal kyl, polycyclic allphatlc groups, substit 3
pol ycyclic aliphatic groups, phenyl, substituted
phenyl , naphthyl, substituted naphthyl, heteroaryl
and substitut ed heteroaryl wher ei n_sai d het er oar yl
and said substituted Hisnéeta Bohemsofit ai n 1- 3

het er torrs erein said heterogtomis k\lgdependent |y
sel elR:t he gr Edn i StR dgen’® ﬂgen
and su @220] wherein said s d polycyclic
allpha iC groups substituted phe yI sub3titut ed
napht hyl and substituted heteroaryl contain 1-3
substituents, wherein saij /wglbst it uent is sel ected
fromthe group CONSigsic f H, haI -\ NO,
pol yhmat Ngfe koxy gr o substit Qﬁ@fm}%@

al kyl , ed al' kyT, d| al kyl am n

hydroxy%l k rbonyl, oH, OCH3,

CN, CF3, OCF3 , NR R, NHCOR and _C:O\R R ; and
[0221] wherein R} is selected fromthe|groum

consi of H, |atify ti kyl ,)C?CCQ
cycl Oﬁiﬁf—n—-&&b | t ut (‘E—@oal kyl , !bol yéycl iC
al i phatics, phenyl, Osu £t 7N ut pheny|, naphthyl,
substituted naphthyl, heteroaryl and spbstituted
heteroaryl, whelein said heteroaryl anhd said
substituted heteroaryl contain 1-3 heteroatons,
wherein sal d heter oat;@mé 'S i ndependently sel ect ed
fromR GO | of nitrogen, oxygen and
sul fur. 4 N ndsoof Genus A3 may be
synt hesi zed byHany conventional reactions known in
the art. Exanpl es of syntheses include the follow ng
reacti ons, designated Synthetic Schenmes 5. and 6: 42
SyMReaOEhOToRPaudcbf Tonds (Y3;62 3/ 2 0 0 7 Synthetic

Sch 5 R NO2 aminatiqQn R-N_N_\ Np2 reduction
N+ 0230 Yo Sciiness D Aok oN TaiB0g thar genbeygdenia plepare the

co I\P(%\Im@ N!E /Ghﬁﬁs\lﬂa O @ﬁécsléﬁﬁtﬁl% B Wil appreMae e GihBG R 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

A’

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 shoxrvn 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 -
i)rotective groups are generally well recogrxiied by one skilled in the art of organic
-chemlstry 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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HNR d /p~R RNNNHI 43 W 2004/024897

PCT/ US2003T0380/2 3' 2 0 0 7 Synthetic Scheme 6 RN N
WaCRoea4sett i on R H N \ ~~NOz reduction p/C p\%ﬂﬁkzﬂoslasgﬁg3/2007
N2 RRNH N~ NHZ OHC RN NN NOz p \~ NH2 HO .
reduction R Or H HR, RNHN \ N/N Or _NO H _
th&gm ofi expiasic chemnistryGeedouemimpty, T n(seeng ‘Pagiedive Groups in Organic

nt.hetic Schengs 6 show net hods that can be

SS%&&ISPB’\@?%@QW??@@ 1%ggnpounds of Genus AS. One

ski ljheghyi n the Rbsductd |df aRPreftione debadibed Remeherardfisolated by

di fferent synthetic reaction schenes may be used to

cogyentinnalinmans sush @s Apitastids, ditillation shimatographyhapd the fise.
ki | i he. i. 1| d 1. .
3i :c f[é%#t nS tp%lg%{rét\é\f&%la Eﬁ? g%%%%%megéxg%%e r%‘é%%tglﬁgéonﬁ'ﬁercmﬂy, are

kn6@AthridaR BE plepireld &y wgdbodstmbWe isthekiteses reactions to
yield conparable r results. [0224] One skilled in thde .
art (03281 apPrecsaliaiaf tharcomprends ¢fnSimthetiscbrhemes Sappgl 6 described

abbvl z{r%' ?%eﬁar\(e% hg F%a%ﬁﬂ%fﬂfefagﬁ]%?ﬁh@%h% abid VG SRRIAREAS Squivalent

reac I on e anal ogous reactl ons

of gfe@ompoundstoli Symihstc Belwwes Band6. may be appropriately
used in the processes above to make the conpounds of
Synthetic Schenes 5 and 6. [0225] In the processes

Co%ggﬁgsk&f@eﬁggﬁi n for the preparation of the conpounds
[0229]  One family of small molecule IgE inhibitors is defined by the following

genus (Genus A4):

H N H
Ri—N (/ N == /N R,
o; :f/ij:?l\ \ |._/) \g/
M
R

[0230]  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, OCFs, CONH,, CONHR and NHCOR;; |

[0231]  wherein R is selected from the group consisting of H, Ci-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

Genus A4

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, C3-Cy cycloalkyl, substituted Ca-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; _

[6233] 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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of Synthetic Schenmes 5 and 6 of the preferred
enbodi ments, the requirenents for protective groups .
war mogeagrral |y wel | recogni zed by one skilled ppribRosdshéd3/2007 -
art of organic chemstry, and accordingly the use of
appropriate protecting groups is necessarily inplied _
sulsyitittdie alrony ety subdtinited akkelh dinfis/ldminealkyl, hydroroeatityl, vadtonyl, OH,
, oups. may not be express] i l]lustrat Ir Lan.
O P08 R beatEs plon DB §HGOR A IR A, ana
el lfodgapwn ghbreift R - YOs400 §R gftfup! oF 3953/ substituted
0 O[7m?he grtreo#{ g%)aani%i%ﬁém s?gﬁgcsee {f%%{r_ exa_\rrpl_’es, she
alkFlL\C-Goe epaloalkyly atibstitited G-Gupsycloalk®l,gpeliycyclic aliphatics, phenyl,

Synt hesjs", W .. Yor, K 981. [0226] .The ..
bSO PaSish, R EPHONEY Skt i B gpd; pstiuted heteroaryl,
whieftdh 84i8 thel¥oarfloMientd iatiniRARcrdlSN cafiaif X8 dRidréloms, wherein
distillation,” chromat ography, and the |ike. [0227]

saigtheterpatomria imieperidently selduet fiohethergrpen ponsissing\ofiHizges, oxygen
_an(?rg {Erci ally, are known, or can be prepared by
0ods known in the art. [0228] The salts of the
conpuzasfs afonPwuhite lof oGSmk eAR Sy dedsyaitdsised ityedny conventional
above are prepared by reacting the appropriate base or
reagidons KR a0 dhoiashi Gemplcs el synfagsentinclyge fhee following reactions,

Eglm ' chenmes 5 and 6. Conpounds of

des nug%%eggﬁae%?éfngrﬁél y of small nolecule IgE
inhibitors is defined by the followi ng genus (Genus
AM): R-NNNR2 M Genus A4 [0230] wherein L and M
are independently sel &XD&F“F@H‘?‘{‘F\ - group consi sting
oh Hpy aliyl , al koxy, aryl, substingasb,arylegudiyflr oxy,
g&%%m’ ngmingipky| am no, ni ~ [cyano,—EF3—6CF3,

1 . / .

R HR and NHCORI; [O&3M Hp Ris selected

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

p- f 1 uor obenzyl gand—di - gl kyl am no al kyl , V\,h/n}'N@zsaid
Cl-C5 alkyl.is ed ¥rom t he ro%ﬁ@stlng of

si-Ngj cii n, Yanched oRcyt y 'Sf[ 0232]
_ re} Rl and RZ are Indepel eﬁgfﬁﬁl%ct ed fromthe
R oup cOli sting of H, alkyl, substituted alkyl,

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

pol ycyclic aliphatic groups, substitued polycychc N

-ali tic o Bhenys SN0astredudidd phemyl Ny N /= _NH
s , it ngpht hy—hetereary . »—@// :

subst i t utfed*heteroffryl \ “wherei n sai d heffeNbary? ghd

sai d - ‘ :

w

Synthetic Scheme 8

46




substituted heteroaryl contain 1-3 heter.oatons,
wherein saidihéteroatomis i ndependent | Yy iselected

WOr00wa2kes7gr oup consi sting. of nitrogen, oxygecTawstoos/dsdob 3/ 2007
sul fur; [0233] wherein said substituted pol ycyclic

al i phatic groups, substituted ph substituted
napht byl BHQdNSubshikaubred hete@ tal fedgatign
subst i tis, wherern said St | s sel ect ed
f r oRrhite ro@b consi sting of ha

pol yhal ogens, al koxy group, 45 ~f V\D 2004/ 024897
PCT/ US2003/ 0A962 3/ 2 0 0 substi tuted al koxy,

al kyl, substitutedg ‘@gp%tl | cyl ani noal kyI

hydr oxyal kyl NH;ar bony X NOy
CN, CF3i NCR,—NRR——NHEOR  and - /
[ O2FHN MHZR” is selected from thTw*g ou

consisting of H alkyl, substituted alkyl, C3-C9
cycl oal kyl, substituted C3-C9 cycloal kyl, polycyclic
al i phatics, phenyl, subst ituted phenylQ napht hyl ,

substeg,gdg(;ned naph@ihy«i X and & it ut ed

het eroatyt+- V\/g_ %un $ :
substituted Hetel aryl gontain 1-3}heteroatons,

wherein said heteroatomis independently selected
fromthe group consisting of nitrogen, oxygen and
sul fur. [0235] Conpg unds of Genus A4 may be

synt h% ‘entional reactions known in
the ar ngnt heses include the follow ng
r eaBtitdn eS|;ate Synthetic Schemes 7 and 8: -
Synt heti c Sc eme 7 O'~~ N N2 anmnation 0 ¢ NO2
reduction R-NH-- C RNH- NH 0 > N2 ~ -~N02 O\
NN-12 Cd OfNM NHKI RNHNH RNH 141-12
cyclization O\ N~ N\-~ NO2 reduction O, ~N~ N NH2

Symﬁiei‘zﬁ"ooﬁkgﬂﬁﬁpbuﬁﬂs*ﬂf Rus 4" R O\ N-ZZ N~NI1 RNH
[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

resuits.
[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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Synthetic Schenme 8 46 is WO 2004/ 024897
PCT/USZOOS/OSV;P B/ 2007 0 (N N anl.rra,tlon 0,

o mj)@g,{ggeductl on R-NH ~ Cl R NH - NHZ d&ﬁsﬁob&sofsngom

NHZ\ / "\ 2 RNHNH2 RNHH O
O\ NNNH2Z R C RNHINH ONNNRRNH N 0O H

theSM'PBf;]‘&?hﬁc QherhiiGy: REPGUBAS PR TARNEScNE, 1P8&ilve Groups in Organic

iC Scherres 7 and E §how nmet hods t hat can be
Synﬁleds’tavlﬁﬁ}d@@meYom 198bnpounds of Genus Ad. (ne

ai 1B, " L il of BB LN ebingd RSP rigolated by
corbpeRtiORS iend fiRh GO BRAIAGS dRkillest) Shi¥matodratitiyhaid the fike.

skilled in the art will understand that a nunmber of
di f {&248ht SYevinareaterizdu pot degeribagelrareinpnel ayailablei qopumercially, are

condi t| ops. can ntheses reactions to
lm?/‘”%r"a ccorrp%’lre%rleggy gfﬂdfgﬂoﬁ%% e skilled in the
art [omdlt] apriecsitof Hachabbaids dnSrketizeSphemes 7ammd 8 described

further wi ||l recognize variations in the appropria
abqvie 4EQ PIEPATES HH Fear s the RBRROPTRIS BRI B G6idvith 2 sie tcrlwmc Squivalent

oft‘ggg@ﬁlp @B@S&f%@&ei@ﬁ%@ whi,gh, may be appropriately

cesses ove to make t he conmpounds of
Synt hetic Scherres 7 and 8. [02381 In the processes:
descrj fﬁg herein for the preparation of the conpounds
Corgp et A%cherres 7 and 8 of the preferred

enbpdiie i?netfﬁﬁﬂ? 84 4ih b FRMcRld IRE inRbRbAGE Hé!iﬁleﬁ%ﬂ% following

are genera recogni zed by one skilled in th
gmmw(G@mmdﬁaanlc chem stry, and accordingly the use of
appropriate protecting groups is necessarily inplied

(A= I )—C
Yz rlz |
Genus AS

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

whereinone of Q, T, X, and Zis 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, alkyl, alkoxy, aryl, sﬁbstituted aryl, hydroxy, halogen, amino, alkylamino, nitro,

- cyano, CFs;, OCF;, CONH,, CONHR and NHCORj;

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

[6248] wherein R; and R are independently selected from the group consisting of

" H, alkyl, substituted alkyl, Cs-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic atiphatic
' groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
- substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
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by the processes of the schenes herein, although such

groups may nét jbe expressly illustrat ed Sl ntroduction
warmosy/eagwal of such suitable protecting gr oup;scrﬁngzoo3/6|339/93/2007

wel | known in 47 12~~3/2007 WD 2004/ 024897

PCT/ US2003/030 6 the art of organic chem stry; see for
substiuted hetefﬁal\@d O@lﬁﬁ:ﬂ &3 hdPeroiterat,i wher&ncapk hétero@oygars mdependently

Synt hesi s" .New._ York), 1981. % 39] The

Sel&?‘@@l E‘@’iﬂéh"ogf"%%(’qsﬁ plomgoRsR ey Epd Pn are

I sol by. v, Cc t e

o sl Phe e B R T Sl MR ope SyBftuted phenyl
sulsttiturted mgphthyle amchlsubmmetﬂ detrrododdedmaiei h3 asléistmaamtb,amherem said

S“ﬁ%‘ﬁ“r%{i'gla %%frs‘%‘etpﬁgrgﬁl\g?‘mf EFH’TﬁBé »tpg’?yglfﬂp‘%ﬁg alkoxy group,
suss%m&ymé(wfauéy %Bﬁ{mted %ﬁmcyi’anﬁﬁ@hn&l dEﬁ%}k}l@lﬂ@l carbonyl, OH,

above are prepared by reacting th eap ri ate base or
O@Hs, COMILICQOR  OOBN (ONeEFsi OCEg INQw QRqeaﬂ CONR'R’; and

s of, Syn etl 7. a f
GontEH6° [ SSHREGE Pl FR PP GBI RO substituted
llg'ﬂhCQJGg Ofyrcloaticyefsubginey Che, f@lclo@lMyD gpolgeyulis @Iﬁﬁrwss, phenyl,
) RNJNR2Z (An TA N/ Liz MGenusAS[O]&F]ﬁ?
subghiarted phepyl, mapithyh riybstitaied qan@bﬂe halerraryl ae) sbsllyt roaryl,
W sitd hg?%pcar de aﬂl %U&E Qhﬂ—et&%oaﬁ' Oédridtn. 1L9%%€e}oatoms wherein
erern omt p consi sting of
said ridtehakong ds mde{)&ﬁéﬁﬂly wkiected from ths grompuodpsistifg mfmdmgenpoxygen
féﬁé@ [0246] wherein L and M are independently
ted fromthe group consisting of H alkyl,

Bq arddmrﬁcﬁlﬁﬁ§ tort g&Rd &5 Yhay BY¥ dd'gﬂﬁ:\ésm&ﬁ'% conventional

a nitro, yano,

reaGisRkoch NH@ERIaIt [ cmquplww eynthemes includee e ollomang reactions,
the stl ad-GC5 al kyl, benzyl, :
de%gﬂ#%&%’&ﬁ]@ﬁ%gsﬁ yI anmino al kyl, wherein said

Cl-C5 al kyl is sel ect ed fromthe group consisting of
a straight chain, branched or cyclic allcyl, [0248]

wherein RL and R2 are byieghiesebemey sel ected from t he

gr OUpdw sti anm natcl)ofn E\/[NOZ reduetlon
| " Gl I N” TNH;
0
- NHz Cl/“_G‘ \"/Q
(:ENH-‘, NHZ

N

reduction SN =

cyci:zatnon | 2 ;
7 N \ {\NHz
0
)J\R SN —/H\(R
cl
| Synthetic Scheme 10
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H, al kyl, substituted alkyl, C3-C9 cycloal kyl,
substituted C3-Q cycloal kyl, polycyclic aliphatic

Wa¥ BuDGaasUbst i tued pol ycyciic aliphatic groupperyusaeshfsd s’ 2007

phenyl , substituted phenyl, naphthyl, substituted
napht hyl , heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said 48 WO 2004/ 02489 f=_NO;

PCIAY 3/ LiREH3n 62° 2nd) O réquctismbst i t Ut equhedrérogr yi
cghtain 1-~3_he¢-e4c-oat|o , wheretrm—sai d O&t-@ﬂ%—l—-&—-—-—-—-»'

i ndgpefdent |y sel ec Ri;om t he gr oup~g@msitsti ng of
ni trogen, oxygen and sulfur; [0249] wherein said

" substituted polycycfic aliphatic groups, substi utsd
phenyl, substituted naphtRyl and iubstitﬁhgd o
h _aryl ptain_l-3 subgtit eln saildR
sﬁbsﬂiﬁ tps sekgéf§ﬂ~${cn1t fou nsi stinpg—or
H, %al%gens, pol yhal ogens, fal koxy Wdroup, substiltuted
al koxy, al kyl, substitutedt{al kyl, diallcylam noalkyl,
hydr oxyal kyl ,. carbonyl, OH~ OCH3, COCH, COOR ,

CN C:||:|$ _/’ﬂ,\\(ROZ NR-R , NHCOR and CONRR ; and
q;:g regin

[ P R is selected fromthe group

congi s¥ing—9f H alkyl, substituted alkyl, C3-C9
cycl oal kyl, substituted C3-C9 cycl oal kyl, polycycfic
al i phatics, phenyl, substituted phenyl, naphthyl,

substituted napht hyl, heteroaryl and substituted
’Sj”ﬁg?sé‘r‘glé#%/ OHtp E‘f@ﬂ:fe'gﬁi heteroaryl and said

subgiastpt edyh@bAE SahisthesCP BhRi O sHows nibficds QB4 QWA be used to prepare

wherein said heteroatomis independently se| ected

thef easmpaunds of Gepuc disi Smengkillsd ini the oglewill gRpxgsiate thay a number of

sul fur...[0251],. f .
it Hone il SRR BB riapH T Shfilee Vi componnds of Gomus

A5t NBurtiiet,. orleXkilidein Bk By Wil esdastnd tHade fhebdradf dififerept solvents,
reactions, designated Synthetic Schenes 9 and 10: . ]
coupling gente 2mk FeATHOD cRuditighs eaR PeMssd NCHe BthessFpactipns) to yield

Cm% e Qelgis N-12 G~ ~ NOZ NHj NOz N N-12 N NH2
cydizatton I/ N\\ reductionl i N\-\ NHNX®2 N H NH2
O HOR53]  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 generélly 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 (INew York), 1981.

[0255] The products of the reactions described herein are isolated by
‘conventional means such as exfraction, 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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" RN NO_CX Synthetic Scheme 10 49 WO

2004/ 024897 PCF/ US2003/6 4 9 3 2 0 0 7 {/NO Z NO2
veonzonaodsesy | NO2 reduction NH2 OHC N CI N NHZ peidrofsdatde? 3/ 2007

NNHZ RC /NXZ reduction CCHNH H(R\ NN NNH

Synt hesi s of the Conmpounds of Genus AS [0252]

Synt[i2d7jc - SThesais & thedothfowids wirfyntietis Schaeschandd0 described

used to prepare .the conpounds of GCenus. AS. e . .
ab3RS Fie SR eoE Sy PP E P @ RT3 HOIRppmesHio cquivalent
of e doRigfihdS Y HYARILE SEIRAEs 9oRggohemes may be used to

synt hesi ze theé conpounds of Genus A5. Further, one

skilled in the art will understand that a nunber of
Cod;i fferent.sol ﬁnts, coupling agents and reaction

T YR e used in the syntheses reactions to

yi eljg2s83onpenaingly (Fstlallsnolb&26 BIE ahfbiteld ik ldefindd byt the following

art will _appreciate variations in the sequence and
gerygr@Gears Bli:| | recogni ze variations in the appropriate

reaction conditions fromthe anal ogous reactions

shown or ot herwi se known which may be appropriately

used in the processes above to nakedthe conpounds of

Synt heti c Sdhenes and 10. t he _processes
+Re conmpounds

descri be1mdiei nFor '
of Synthetic ?.—hfrres an f prﬁéf erred
h

enbodi nent s, d (Ie-}(\i {

Genus Bl

[6259] 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;;

[0260] wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino aikyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0261]  wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co 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;

[0262]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heferoaryl contain 1-3 substituents, wherein said
- substituent is selected from the_grbup consisting of H, halogens, polyhalogens, alkoxy group,
- substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3, COOH, COOR’ COR’, CN, CF;, OCF;, 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 Ca3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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protective groups are generally well recognized by one
skilled in theiaft of organic chemstry,|and

wacHedehggl y the use of appropriate protecti ngp,gf,ggm§3,ﬂ,3%g593/2007
is necessarily inplied by the processes of the

schenes herein, although such groups may not be

where 858 | NeterbdryUSid SME shibshiitddOsbiebhgN camsin’ EAB¢RIoa®ims, wherein
such suitabl e protecting groups are well known in the

said thetepdatomgia iidspendemly s¢lgsted ot Be SRumMpoRsisting \wf nitrogen, oxygen
anq% ne, "Protective Goups in Oganic Synthesis",
Y " (New York), 1981. [0255] The products of the

reagddeans desshérk@bednas 6f prefired icibodingshtdyomprises any one or more
conventional means such as_extraction, distillation,

of the feltwving campyundsms shewn py RbgepewBE: Starti ng
mat er i aIHs not described herein are avail able
conpgecihal |y, are known, or can be pyepared by
net hods K j WO~R004//024897 |
PCTUs2003//369 Fhelsal LRy of the |
conpound® of : and I0l"descri bed %
~above are prepar by feacti ng the appﬁ)pri ate base or

acid with a stoichionmegric equivalent of t ]
compounds of Synthetic Schenes 9 and 10. Coﬁ%gﬁﬂﬁylﬁ?
Gen [ Qi Kl fthesﬁﬁ StRisafgber] O 1, benzyl,
in’htbglﬁfﬁors 'S d%g]ﬁgé&?f%&ﬁg foll gng g%nus (IEGS%?J]?

p-fiBasoberRjyl bhd diNiRylarkino Glkyl, Nvikrdih BaiddGhuSs Bkyl[i9sd@ted from the group

wher ei a M. ar e i.ndependensly selected fromthe
confGHER i PRI BPURE CLPRYE Aoy ar y1

subgbpéut eqviRteh R Ehﬁ&(%g&é’in&@]\lﬁén@ sefgiel Tonddhl gloapicoasisting of

nitro, = cyano, CF3, 3, H2, HR and N L
H, qlkylsoipstittted eyl 185+ cyelpalkylesibstitedGheCaysiopklo nalyeyiclip gliphatic

- of H - al-kyl .. ben , - {1 uerohe .

sl ST AUy e rdehy SRRACIAHRY apens, oot

subgtthted ingphthylp Keteleryl bl fubsiardittarowylp whareht sadd hdteroaryl and said
chain, branched aor cyclic al kyl; [0Q261] wherein Rl Smd

substgiuigd cheerersyleprpiHR |1y¥ beteraioms, PYhsFR wRIdghcspaiom is independently

SRR WS et ottty 0

al i[pR6T] c wirendip said substitutedpalygyalip aliphat gibugshaubsgtuted phenyl,
sub&xrtgtu Sﬁap%ﬁ:leylfygﬁd s?u%gtsi'ttu{etdultl&grogrr;{? né(/)lntajxg] aﬁ? tsrl]lgétiments, 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 |

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

alkyl, Cs-Co cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic aliphatics, phenyl,
_substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
* wherein said heteroaryl and said substituted heteroary! contain 1-3 heteroatoms, wherein
said heteroatom 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 andisaid
weubsdezisized het eroaryl contain 1-3 het er oat onger/us2003/d39462 372007

wherein said heteroatomis independently selected

fromthe group consisting of nitrogen, oxygen and

sul fo26Y] [ 026&hpovads eifnGamiks B 5 whst ibe udyatheginéd/ by cariyc conventional

al i phatic groups, substituted phenyl, .sub ti} ted .
reagtionst kpowmia BeEt i (eEgles e PoRbsHPs drtidy e1-"@1‘“"”%‘:’ reactions,

| S, ' hbd substituent is selected

deﬁ'ié{%?nédt% gr o%ﬂ%@%ﬁl&nlﬁ% of H, hal ogens,

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

al kyl, substituted al kyl, dialkyl al kyl ,

hydr oxyal kyl , car bonySYn@gic Sehsips , " COOK' OCR

CN,po CF3._ CGB3, N2, NRR, N amb, CONRgion and

[ 0283fiwier ezi?nafRffatﬁog sel ecte Ot t he gr-otp—

oo stifigebf H, al kyl , subsiti etNHzal kyl , C3-C9

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

al i phatics, phenyl, su*&ituted phenyl , napht hyl \ - z

heverparyl and substituted™) N

het%r NHe2 57,00 C 04/ 024897 QPCH NS 2
%ﬁ‘ ergln, sare—heteFoaryt—and sal d/ Subsii futed
het ér odtyl "Gont ai n 1- 3 het er oat on& MiherEi 0 Zsai d
het eroatomis independently selected fromthe group
consi sting of nitrogen, oxyge® and sulfur. [0264]
Ano .subgenyls of. pnef erte di ments conpri ses
anyggﬁéﬁép+nopy S ﬁp QI wig' conpounds, as shown
as Subgenus @B 'HN/ iN N C;‘I N W N R Subgenus
Bla; [0265] wherein Ris selected fromthe group
consisting of H Cl-C5 alkyl, benzyl, p-fluorobenzyl |
and di-al kylam no al kyl, wherein said Cl-C5 alkyl is ———
selected fromthe group consisting of a straight :
chai n, branched or cyclic al kyl; [0266] wherein Rl and
R2 are independently selected fromthe group
consisting of H, alkyl, substituted al kyl, C3-C9
cycl oal kyl, substituted C3-C9 cycl oal kyl, polycyclic
al i phatic groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substi tuted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently

N-R'
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sel ected fromthe group consisting of nitrogen, oxygen
and sul fur; [0267] wherein said substitut ed; pol ycyclic

wal JpD@ieb groups, substituted phenyl, substi pé}/@g2003,33%5693/2007

napht hyl and substituted heteroaryl contain 1-

substituents, wherein said substituent is selected

fromthe group consisting of H hal ogens,

pol yhal ogens, al koxy roup, substituted al koxy,

al kyl, substituted al k%ﬁmh@ﬁ‘ qaemsdenoal kyl |

hydr xyal k car.baon OH, {E0H, g;ggg COR ,
CN, % 0§ I\ﬁﬁ',’f%_ﬂlé‘_ﬂ NRCTR “and CRR-RY: -and

[ I @n R is seleck f tNHe group
consisting of H, alkyl, substituted alkyl, C3-C9

cycl oal kyl, substituted C3-C9 cycl oal kyl, polycyclic
al i phatics, phenyl, substgtuted phenyl, napht hyI 0

subst it ut ed napht hy a[r/dl(oaryl and s(yb tufy ,
-het a(?l Wher et roaryl a (L:L;H\ / N‘R
Lut eteroaryl ontain 1-3 hethr

V\herel n sal *heteroatomis i ndependent Iy seI Iéct ed
fromthe group consisting of nitrogen, oxygen and
sul fur. 52 ~~11 ,, // WD 2004/ 024897 PCT/ US2003 "42 3/

2 007 [02691 Conpounds of Genus Bl may be

SRR Emply Ao P hoscs i nciude the 1ol o ng

r eagoizons, S}dﬂﬁé&&hﬁﬂesﬁypﬁﬂﬂi‘lﬁ shoSehettivds thht amtibd #sed to prepare -

Synt heti c Sche 11 am nation O, _~rCreduction

therCogupoyngds of Qwas 1. anqréﬂlﬁsdm the) st Wil approgistgthat a number of
dlfﬁl}@ntfsyﬁ{'li%tl&éél@umeﬁles WSEAdeAo QyhinbR theRonhidund! 5F Genus

B1. 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.

[0271] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the aﬁalogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 11 and 12.

[0272]  In the processes described herein for the preparation of the compounds
of Synthetic 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
ehemistry, 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.

54

L




i K
R
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Synthetic Schene 12 0 NO2 ar ination O NOZ reduction _,

WO RM4AR4BY7 R-NH "N NH2 O 0 O i NH2 OHCH R RMgrNishidsaéd3/2007
R-NH N NH2 H Synt hesis of the Conpounds of Genus BI

[0270] Synthetic Schenes 11 and 12 show net hods t hat

can [275ised The sgitsepfahe compewsis nmy Gynidistio Bcl@amgss! 1Bind Ihdescribed

S PR AR Bt BT e e A B S pmpii equivalnt
of IO ESBSARRs SSnRRAR SuRdSeOf1 448Nys Bl . Further, one

skilled in thé art will understand that a nunber of
di fferent solvents, coupling agents and reaction

condi t.io cap, be used in the syntheses reactions to
Cigss G ED o rosul ts. [0271] One skilled in the

art [opvd] apohe hdlyeofsmidlBibROsle 188 htbikesiiaitiaed@by the following

further, will recognize variations in the appropriate
gepByEangmBekndi ti ons from the anal ogous reactions

shown or ot herw se known which may be appropriately

used in the processes above to make the conpounds of

Synt hetic Schenes 11 and 12. [0272] On the processes
descri bed hddein f t he preparationfof the conmpounds

of Synt hBtToNSch o1 refer red
enbodi nent s, ;»e,—s rotigcti ve groups
are generallbv\mz\ ope sKilled in the
art of organrc g ' , and ag¢cordingly the use of

“appropriate protécting ghoups i sMnecessari | ?%el ngﬁ ed
by the processes of the schenes herein, alt Bﬁ uch

gr o7y WikkeiR 9. SXPME e Mdepehdidnsy isalebtdd fidmh tidpotih @Bnsisting
and renoval of such suitabl e protecting groups are

of kb1 3lkwln alkexy: reryk; rabstituted farwl dydsoxy.chilpgess @pning calkylgmino, nitro,
app! . egl : hye Groups in Organic

cy‘%’hgﬁ%g?%ﬂz EW@@&?@HW{%‘?W&%%L [0273] The

pr of278F ofwiichsn Reiastleqad fram3he plomys chivisting) ofiHe C;-Cs alkyl, benzyl,

| sol.ated by _ conventional peans such as extraction,
p- ogqbﬁmyi@%ﬁ:ﬁleﬁ%ma@aﬂa hrein g ffnr{éf flidas S?alecz?ﬁﬁom the group
conslsAhg b WstAhelHa, %rzﬁ%ed%%gélic%ﬂd;her ein are available

co rcrally, aré nown, Or can be prepared by )

met K238} knovkereimRi ael By are iki¢pendently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C;-Co cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituied 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;
| [0280]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,

 substituted naphthyl and substituted heteroaryl contain 1-3 substifuents, wherein said
“substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
.subs_titut‘ed alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,

OCH;, COOH, COOR" COR’, _CN, CF;, OCFg, NO,, NR'R’, NHCOR" and CONR'R"; and
' [0281]  wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, Cs;-Cy cycloalkyl, - substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl, |

substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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WD 2004/ 024897 PCT/ US2003/03D962 3/ 2 0 0 7 [0275]

The salts of tﬁesconpounds of Synthetic Schenes 11 and .
woZoilesssosbed above are prepared by reacting thepusaoosisded 3/ 2007

appropriate base or acid with a stoichionetric

equi val ent of the conpounds of Synthetic Schenes 11

B fagiHeiered erein
th mal I%gid ecu %P%Eﬁfdn%fitﬁlg%he{té}g%@} |c ﬁﬁetgnbl?/mt he tomas, wh
saifl dlctepoiton is Gedepende@insele®a) froM e gromNeeBistiRg -of gitregam oxygen

ékqg@ B2 [0277] wherein L and M are independently

ted fromthe group consisting of H, alkyl,

al kpagga) ar Ydl‘@mﬁdiﬁﬁi ol U&iths aBY | may ! esf2ad Buy conventional
am no, alky am no, nitro, gano:Sh CF3, OCF3, Q%%N
e

reaGiipgeRIcoown NRICBRIart. | mgqplaﬁh symhezes gnafedes e doliqvgng reactions,
the stl H Cl-C5 al kyl, benzyl,
“%Q%%E%%%@% r}‘gl-glllﬂylamno al kyl , wher ei n sai d

O C5 alkyl is selected fromthe group consisting of

a straight chain, branched or cyclic alkyl; [0279]
wherein R and R2 are independently selected fromthe

group consi sting of ¢ ituted al kyl,
C3- 9 cyel oal kyrlﬁ subs@iyn@etﬁé/gc@&lécg;éycldoalmkyl |
polg/cy [ group uedregaodtipcycl i c
al |é§h@f u-gs—p'ﬁfen , t ted phenyts—

éubstltuted naghtNn/ N hatter oaryl  and
substituted heteroaryl, ereln sai d heteroaryl and @

said substituted, heter-.ryl contain 1-3 heteroato: R
wherein sgi,d heteo Mg-R'ndependent |y sgl ect ,'f’,’
frol?]_@gr&up C|n5|ngHof nltrogﬁ @_en n

Sl 0] bst i ¥%I|c
al i phatic groups substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
substituents, wherein said stituent is selected

froewﬂﬁmagroupoco //ﬂt Il ogens,
potyhat-ogens, §F§§§y sdﬁstltuted al koxy,
al kyl , substRtNH alkylan1noalkyl

hydr oxyal kyl , carbonyl, C}I OCH3, COOH, COOR COR ,

CN, CF3, OCF3, N2, Nt R, NHCOR and CONRR , and

[0281] wherein R is selected fromthe group

consisting of H, alkyl, substituted "al kyl, C3-C9

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

al i phatics, phenyl, substituted phenyl, naphthyl,

substituted naphthyl, heteroaryl and substituted -
het eroaryl, 55 5h}
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Il 1 ~ 11 //nn. WO 2004/ 024897 PCT/ US2003/.U3J469 3/ 2 0

0 7 - wherein said heteroaryl and said substituted
wietooromsyl contain 1-3 heteroatons, wherein spigus20038mded 3/ 2007
het eroatom i s independently selected fromthe group

consi sting of nitrogen, oxygen and sulfur. [0282]

Conmpounds of Genus B2 nmay be synt hesi zed by any

conventional reactio n in t art. Exanpl es of
synt heses i ncl ude theﬁ%’l‘ﬁ?eg\\%%ﬁi&eql%g%ti ons, designated
Synphet kg Wehenes . and 140 SyatheNd.c Sghems 13 O ~
NC2 .‘alono:ﬁ@;pe“"" Icti O—R-NH * O —R—N=NFR O 0
OR~NHR~Zcq¢ NH2 7A-R Cl Renp Y Hz: H R-NH N-& NH2
R-NH N~ NH20 O cyclization ONN. NR HRNHH 56 WO

2004/ 024897 PCT/ US2003,30469 3 2 0 0 7 Synthetic
Schenme 14 O NO2 ani mati onGO NO2 reduction R-NH NCI ©O

RNH NNZ OO O\ | i/b-IQR.HR'~~ NoR
RN Hﬁt esi @ﬁ{ %Oﬁ}npounds of ‘%ﬁu
Syaijhedie~-Sgihe w et a

used to prepare

Synthesis of the Compounds of Genus B2
[0283] Synthetic Schemes 13 and 14 show methods that can be used fo prepare
the compounds of Genus B2. One skilled in the art will appreciate that a mumaber of
different synthetic reaction schemes may be used to synthesize the compounds of Genus
B2. 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
comparabie results. .
[0284] 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 appropriatgly used in the processes
above to make the compounds of Synthetic Schemes 13 and 14.
[0285] In the processes described herein for the preparation of the compounds
~of Synthetic Schemes 13l and 14 of the preferred embodiments, the requirements for
- protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
itlustrated. Introduction énd 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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the conpounds of Genus B2. One skilled in the art wll
appreci ate that a nunber of different symhetlc &3%193/2007 .
WOER schemes may be used to synthesize th .
cong%tzg%bg of Genus B2. Further, one skilled ?%TftUﬁzoos 6
art will understand that a number of different
sol y@I%sf, TIRURIE G (RIS Souaddof SRehétRNSaends i and I‘Ztac[éscnbed
be used in the syntheses reactions to yield
abmapmpased byseﬁcﬁsg tl{ecagawpn@n dazean doidgwithy a sigichigraetyip pquivalent
preci at uence and further,
elcf’mlpg%% @18#1 giﬁ} tl?ﬁnc?%g appropriate reacti on
conditions fromthe anal ogous reactions shown or
ot herw se known which may be appropriately used in the
Compowss £ Genigdtve to make the conpounds of Synthetic
Sch 13
her ei'n }or ea%n?dgéaf% é’?‘?cj‘)n di@ﬁuﬁ{‘%‘? Eﬁgd@ﬁﬁé‘dﬁ)bﬁfé following
gerfigiGeRis B3)Schenes 13 and 14 of the preferred
enbodi nents, the requirenents for protective groups
are generally well recognized by one skilled in the
art of organic chemstry, and accorgingly the use of

appropriateprotecting groups is neclssarily inplied
by the n{pe¢$se chene S{e&q_ R,hough such
groups nmay no expjl ess ' u . Introduction
~and renoval o ij:;jiz t|n§eroups are
wel | known i@ rt orga chemistry; see for

example, T.W Greene " Pt ot ectl\P\é Goups in Organlc
Synt hesis", Wl ey (New rk) 1981. [0286] PsausB3

P;gﬁgﬁ éﬁ onvhege‘érﬁ | ona?’ nga%g%gdegﬁg ﬁglgétg‘gx Orﬁ%c e, %oup consisting
of B, Syl alkcioy). argh sabATtete apfly hydiody,! hetogdnk emifd) 28stamino, nitro,

Starti ng materials not descrli d herein are avail abl e
cyagayfakiss OCER GONFeCORERpnd HCOR: be prepared by

200@? 394 %@1‘?&% g%g&%ﬁ% 5%] 8%'9%*’;' (é&%%ﬁ]tl SM%I’ Cy:Cs alleyl, benzyl,

p»ﬂumbmmhmm -eByyMhiab iatkySottenss sdi@ Gir(cs dkyl de sdedtésiefom the group

ab"ve%aatsﬁra%[ag B Rt LRIV ont - of the

cong k4 £ @ﬂi@@tﬂh@& Adisting of
Genu 3 [02891 Cﬁe f%rﬁhﬁg%igéﬁ%ﬁ@%ﬁ eCl(,I)| e ORETE S

H, alkqgf suibstautgd akyH &1(beuaclba,llcylmbsmrutedﬁsr@ cygleﬂm p@mrélc aliphatic
gmups) sugstl pollycycl‘,\flc 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;

o [0293]  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, catbonyl, OH,
OCH;, COOH, COOR” COR’, CN, CFs, OCFs, NO2, NR'R’, NHCOR" and CONR'R’; and

[0294] wherein R’ i_s selected from the group consisting of H, alkyl, substituted -
alkyl, C3-Co cycloalkyl, substituted Cs-Co cycioalkyl, polycyclic aliphatics, phenyi,
 substituted phenyl, naphthyl, substituted naphthyl, _heteroafyl and substituted heteroaryl,
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0 ~ R Genus B3.[02901 wherein L and M are.
i ndependently sel ected fromthe group cénsisting of
W 200424897 al koxy, aryl, substituted aryl, hy@my52003/3335/693/2007
hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
CONH2, CONHR and NHCORI; [0291] wherein R is selected
whereim seidchagroary! ewhsaid tsubsiitwted keteGax®d cantrinl |-3eaterpdtpms, wherein

-fl.uorobenz an i -al kyl.am ng al kyl, wherein. said
sef] hesSEPRy HiderSifeutly etiea o ity coliRkRtt ABogn. orveen
amd sifgr@l ght chain, branched or cyclic al kyl; [0292]
wherein RI and R2 are independently selected fromthe

gr oUB2%dnsi Serpepngs ofHGentsk P38, mgy bt synihasized| iy lany conventional

- CO.cycl oal kyl , . supstitute 109 ¢ Kyl . .
el i ) B b, 8F <Salhets CHEUELIY dplirips resctons,
degighPbBS yrEhic BéhémeP R 16:suUbst i t ut ed phenyl,
napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and
said substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently selected

- from the group consi st$ymhetit Schémofen, oxygen and
sul [Og 31 wherein said substituted polycyclic

al i gr oupsinateaibst i t ut 2 s IRSEEHCR Ut ed
na fd substiTured hgt a ﬁontain 1-3
substituents, wherein sai substituént is sel ected o

fromthe group consi sti of H, hal ogens, . :
pol yhal ogens, al kexy p,_, substituted alkoxy,.iy/lN,R
. N 7

al kyl ulei tut e d?alkylankﬁoal |+ J/ H
hydpelyal kyl, c@f bonw” df_OCHS, Todr,
@ ) , 3, N2, NRR , NHCOR aadliH NHand

[0594] wherein R is selected fromthe group

consisting of H alkyl, substijuted alkyl, C3-C9

cycl oal kyl, substituted C3-C9 |gycloal kyl, polycyclic
=

al i predreticss . p _ @-Rhenyl , napht hyl ,
substit ut ed naght byl et ryfl and substituted

het er oaryl , ~~/ n3/R007 WO 2004/ 024897

PCT/ U52003/t1 3t1 96Z wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatons, '
wherein said heteroatomis independently selected
fromthe group consisting of nitrogén, oxygen and

sul fur. [0295] Conpounds of Genus B3 may be '

- synt hesi zed by any conventional reactions known in
the art. Exanples of syntheses include the follow ng
reactions, designated Synthetic Schenes 15 and 16:
Synt hetic Schene 15
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O_, NOZ amination O'NOZ reduction R-NH C_R-NH NH2 O
0O OO0, NFIZ;CI HO, cNH~H RNH~-~ NH2 R- NHH -

whHaiRsesyCl i zation O, N-N R ykl % ~ H R NH p&msﬁ&m};ﬁ (9372007 -

Fem h WD 2004/ 024897 PCT/ US2003/ JA69 3/ 2
Synthetic Schene 16 0 \[~NO2 amination 0 1 |\|02
reduction RNHI C R-NHNHZ OO0 ONNH2 CHC WT O N
N RNH -1\ CNH2 R-NH Hm%nt hesi s of the Conpounds of
Genus B3 [0296] Synthe$ thehesse 16 and 16 show

rret Bods th can be used tooore ar eNozt hereggmpunds of

e in the apprectate t hat
aRn u dlfferent SYH tion schenmes may
be used to synt hesi ze the conpounds of Genus BS.

Further, one skilled in the art will understand that a
nunber of different sol ve@ts, coupling agents and o

reaction conditions c used in the synthgses é'/L ,

reaw 2yi elcﬁhc@ Re resul ts}@?}?@ H'R

ski | e art W eci at e wafHa i.n\tKe
qifEnce an '

2 farther, W I [ recogni ze vari at itbns i n
the appropriate reaction conditions fromthe anal ogous
reacti ons shown or otherw se known which nmay be
appropriately used in the processes above to nmake the

Syt%tﬁ%%&%@%@%&g%&%f{%&g e?g}sﬁ flgr a?ﬂelg.r e|[ogr22t8% olnnof

- the[@ogpounggihetic Schemes 15 and 16 show methods that can be used to prepare
the compounds of Genus B3. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used fo .synthesize the compounds of Genus
B3. 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.

[0297]  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 Whichrmay be appropriately used in the processes
above to make the compounds of Synthetic Schemes 15 and 16.

[0298] In the processes described herein for the preparation of the compounds

of Synthetic Schemes 15 and 16 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 necessatily implied
by the processes of the schemes herein, although such groups méy not be expresslj
illustrated. Introduction and removal of such suitable protecting groups are well known in
.t.he art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthems” Wiley (New York) 1981.

[0209] The products of the reactions described herein are isolated by

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

[0300]  Starting materials not descnbed herein are available commer01a11y, are

kaown, or canbe prepared by methods known in the art.
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\H-m‘:

of Synthetic Schemes 15 and 16 of the preferred

embodi ment s, it he requi renents for protadctive groups

W0 0g/enss Al I y wel | recognized by one skilled POTIORSN03/d38069 3/ 2007
art of organic chemstry, and accordingly the use of
appropriate protecting groups is necessarily inplied

by t880hr ocdis egtsosf thé eompbumb of Bgnibetic Sclianies udhamslubthdescribed

ups nme ot €ss illustra t.r.oducti o
b R tpted B roaiog R Arblestiste st B4 i REo Sivatent
ofkd éodslsmwas bfSynti¥fic Bbkerés BT GAMNGC chem stry; see for
exanple, T.W ‘G eene, "Protective Goups in Organic
Synt hesi s", Wley (New York), 1981. [0299] The
Cc%goclu%% dp(gemggg reacti ons descri bed herein are

onventi onal means such as extraction,

di stoBoZt i 00ne ChiDGR pEHTERbEcuIBNEE ifebilorkR. defiaddbY the following

Starting _naterials not described herein are avail abl e
geBURGSEE Btly, are known, or can be prepared by

met hods known in the art. 60 WO 2004/ 024897

PCT/ US2003/ &69 3/ 2 0 0 7 [0301] The salts of the

conmpounds of Synthetic Schenes 15 an@ 16 descri bed

above are erpared |\py reacting the afpropriate base or

aci d w t Rra Nt oi i-Rehe

conpounds of etl Sch Conpounds of

Genus B4 [03 nol ecul e |1 gE

i nhibitors is” deti ned byl he fol ,om ng genus (Genus

B4): 0 R7 NN NR2 R Gengs B4 [ 0303] vvherel u??

are i ndependently sel ect ed fromthe group consrsting

of f0308) Ky| wheabili OX¥nd Bf Yle, indépefddntiyiseldciad Yrom Iﬁwigmuy consisting

hal ogen, _am no, . al kyl am_no, nitro, _cyano, CF3,

of éﬁmlgyl eliorin ah brttyted qrﬂad;aémmeh%ps@m ap%ﬂ%e«'f”éﬂﬁ@ﬂlo nitro,

cyafr{oo t’@%ﬁj ?}%hgéﬁm% am noCIaI E}S/I i \l/(\%ler eib(re}ngzl: d
Cl 304] ky | wheseis 8l ie sdleded igmmrthdwgrotlgp gmrg}sungi) nﬁHgggﬁlg alldyl, benzyl,
p-fipbeft? Aid Sraloimiie lshaupsa sl Col it sFah kemdte sroup

corﬁfs of@ﬁﬁh@%bﬁbﬂl 8fanchdd b ,a@PbSt ituted al kyl,
- cycl oal kyl, substituted C9 cycl oal kyl

poI {0305] i c velierginRy ansl Royaro inglspendanslytsetegted fioo Sh@;gmupcs:onmsﬂng of

. BT BB RS EES ARE oot atc

groﬁpsbz hubstifued futyoytiarafiphatith @F@ips, el haﬁmaﬂmll pefigl, naphthyl,
sai _
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroary! 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 substitated heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of ¥, 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

[0307]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
SuBSﬁtuted phenyl, naphthyl, substituted naphthyl, heteroaryl and substifuted heteroaryl,
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substituted heteroaryl contain 1-3 heteroatons,
wherein said hfeter oatomis i ndependent ly i seI ect ed

ZI%HIJZ% group consisting of nitrogen, oxygenP@f,g52003,33%9(693/2007

03061 wherei n said substituted polycyc
allphatlc groups, substituted phenyl, substituted

Wh&% LY heRRGhrAURRt dald il RIdSRabatly] 6aMiial N3 hefbroatoms, wherein
stituents, V\,her ein said substituent is selected

Sald Eletrmatmn ds ndsperviesily sélegjechfrom, thegrepgeernsisting of nitrogen, oxygen
ol yhal ogens, al koxy group, substituted al koxy,
an‘g“f“vl%]f substituted al kyl, dial kyl am noal kyl ,

hyd[a?isspl kxtommw@ ! GerOk!, B4 QY3 be CYtlles ey ﬁi@?'cpnventional
' OCF3, N2, NRR, NHCOR and CONRR E‘ﬂ&’%
xeaoﬁmmelmovm in ghe rte c Rxamplesnot Rnthesey fucess he g pjeactions,

alk sub t| ted C3- 9 cycl oal kyl ,
getdlscyt'#jee Jaﬂn %ky pol ycyclic aliphatics,
phenyl substltuted phenyl, naphthyl, substituted

napht hyI het eroaryl and subst.it ut heteroaryl, 61 1
VO 2004/ 024897 PCT/ USﬁO’@@’FB%?‘l?elesﬁdz 00 7 wherein

-sai hq.j er and sai d sulsti jut b het &by !
% e?‘@F%‘S& Qms, whe ai 5 i's

m_n hﬁﬁllfn f eteroat-om
tly “sel ect ed frqm conS| sting of
ni trogen, oxygen and sulfur. [0308] Conpounds of o)
Genus B4 may be synth Si ed by any conventi onal /L -
N~

react| ons known R.Exanpl es of synthese
in 2f ol ye tions,
Sch 7 an cheme NOZ_)O N\

l@)‘?"'i’e cthn  anination R NH / CIR‘@"N N¥20 00
Jf NR O\ NN-12Cd // HR OiIiN NHH R141-1 -/
NHOO cycllzatlonO N~N\o~HR R-NH / H Synthetic

nﬁn Q
cyclization ;R_NH ':\I >__C>

Synthetic Scheme 18
o) “/N\ NO, reduction

Q r/N\ NO; amination -
- SN

s

Ny_NH = R QNN f;’)L -R
o>_;(_\ 2 OHC‘@ N R_N>—_H JH\ \ "/ ﬁ

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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O\~_N NOZ amination 0 N NOZ reduction R-N C R-NH
NH2 O0 p \{NHZ CHCON-NR / H R NH /{NHZ R-NH H
WByabdmesses of the Conpounds of Genus B4 [ 0309] peT/us2003/d58049 3/ 2007
Synt hetic Schenes 17 and 18 show net hods that can be
used to prepare the conpounds of Cenus B4. One
coslitlg @gntsrandheactidn senditicappaede akel ithdte synthestrercactions to yield
different synthetic reaction schenmes may be used to
°°@9W@W€§F%Sthe conpounds of Genus B4. Further, one

ski | 6ﬁ@ thesﬁ'iIEd%ltﬁe W AgSh Z@J‘P&l'&t@ %nﬁh&ié”ﬁ’leﬁle equence and
dlf ere t sol vent's 62 WO 20047024897 PCT/ US2003/d--3

fn€6R ill 2edpnizevariations il apgenpriicanactionaoniisions from the analogous

re Cﬁndl oons g? BW%‘S":‘J ed in t%i%%e%%%e@%r%?célsq mt‘iﬁ?g processes

ab&Fetto Walkk ﬂfb%hﬁﬁuﬁ&seoﬂ%ﬂﬁﬁé Sérenied 17gd $8quence and
further, wll ‘recogniZe variations in the appropriate

real3ldh cdndhe proiessses describad hemein dojolls prepegiiangr{sthe compounds

Ol Pt her r
or SRR SeRLAE, $15BS00 U 10 5D el R ER I Eh Ehicpnts o
proRetive gird SS&’BegﬁiﬁraﬂKl a8l rédbgnlz03 ] ohe skilzdpinotiRsaef organic
descri bed herein for the preparation of the conmpounds
chegristey; A aesadioghictie 3159 of anprPPrRtcprofoRing Srps fsppcessanly implied

by SIP Pl JTERAL Sclf 38 an@rﬂE’é h&ERD gﬁh@%}’o S‘%oél%fﬁf’ée gﬁz})ﬂ Eiﬂﬁgé expressly

are‘gener al recogni z ne s
llustdtedf Imrogaman alﬂhemosﬁl oy suchrstiitaitle pratectiyigyeroiyes ars wellfknown in

appropriate protectin roups..i ecessari | lie
o QAR BB e IS BB s GeEhn, LTSN GHOWtcR Oreenic

Sy#hQHUPSWIRY (NG YRELpIpsessly illustrated. Introduction
and renoval® of such suitable protecti n.% dqroups are
S

wel [03k2§own The ptdthcar of dhe oregetiting ¢ r hereige @rer gpolated by

cong)ér? [alp}g.&ng;ns\élwl?%%g "y oﬁﬁaﬁo%%}f ﬁ%ﬁaﬂhg},ﬁ%dqﬂ@ fifte.

pr 05699318 oftdriify lhﬁi?éﬂalsoﬁlﬁ ddesibed hettih arecivailable commercially, are
i sol ated by conventional nmeans such as extraction,

knogyng o1 mnémmpar@c}]bm&ﬂw@é?mvx ingheartne |ike. [0313]
Comi@g My ekl St Elgtco 065Gds Qﬁ%}%ﬁfeﬁb Scitlifie g’?bﬁcﬁ% Qescribed

iall'y, "are nown, or can -be prep are
abote hiealepakaithyreactirig the appropr{f8iab off haid swtht asstmﬁzhmhﬂu'ic equivalent

conpounds o t e 17 and 18 descri bed
of the g;pmpoun S0 Sysny thll écilemes lhl m(si

Compounds of Genus CI
[0315]  One family of small molecule IgE inhibitors is defined by the following
* genus (Genus Cl):
gr %(‘ :

Genus C1
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above are prepared by reacting the appropriate base or
acid with a st{oichiometric equival ent of/{ the .
wWeipuRgy of Synthetic Schemes 17 and 18. t #CT/U52003/33%£(693/2007 B
Compounds of Genus Cl1 [0315] One family of smal |

nol ecule IgE inhibitors is deflned by the foll ow ng

genb[ﬂfii(ﬁenuﬁhgeﬁ} L @n® MFre irldeped seltidted froth the grdup ddnsisting
L/N'N~MR Genus 63V‘DZO4/O 897

of IETalswk xR end, sybstitgedaryl, iiydsws) balegeli #minogatkylgmino, nitro,

cs b Poeto Ry LUl (MBI G 2 aryi - hyar oy

hal q&ﬂl’ﬂ anﬂvl?&em&k Ii%yée&ltﬂeﬂ @oriihk lgfoup coysisimg dEII—B CACFAkyl, benzyl,
CONHR_ a [0317] vvheE% i f @ﬁCt ed
p-ﬂm;ﬁwﬁé 2g¢ dlrﬂlké'lﬁﬁﬁil% alkifly “@Prem sag) Ckys 21yt p selegisfl Aypm the group
I al kyl, mhereln sai d
co%ﬁ»t@%&‘?%ﬁz{‘ [ gh@@%%chgh@%@n@ﬂgygr oup consisting of
a stie3isy ht whaein Rﬁmd@hmjmderpemdmﬂy selaitécyfmm[tﬂsgﬁ]lp consisting of
L SRS R o CYRIORl b Lo P Uil ROByClc aiphatic
gr&g, t Cépalitadeld. phenyl, naphthyl
IS)C/:%%SF gjf)&é’#gthl cgﬁ%%agﬁp lll?ubst I tued pol ycygl ?]%:y PP
subdtlmm&ulam@hthg}r dnatmsqaqdlmdydubststubrk hetmmefh Vﬂlfemxlsald heteroaryl and said

st NetrawrSh ozl ot MOVRBPERRYEETE T BYGIAm i pdependenty
seléé%écﬂﬁorﬁ bk cﬁgls%ﬂ’% 61886 ¢th, &9 r?dnﬁ suHfdr; et er oat OTTB

wher ei n sai d het er omis i ndependentl sel ecte

fro ﬂﬁlﬂb grvchepein oaish sibstigted fpobicyelisgedip! Wsﬁﬁ@mﬂt@d PhenYL

s 8] St S0 s 20BN v i

suliﬁﬁ@ibﬁthy belebredl Botathd vk dolating GﬁHyhalﬁgdﬂE@dhyhblo%ens alkoxy group,
substituents, wherein said  substtuent |s sel ect
sulpsippac iy Sl Gopsaitited Al oAl BiPORsHls hydroxyalkyl, carbonyl, OFL,

o PR I R e ST Sk o

hy df032¢9lal kwhereiaiRidn yélect@-ﬁom&ﬂ-@rouﬁmistmf HCdRY1, substituted

el 65 ytElalky Lo ees OB SrsAROobpEiyic Hiphatics, phony
sulfsﬁﬁ!lféd ]%(e}f/i?l QfaB ﬂé&%ﬂg%tut?g Cghﬂcl% %gfgr(%!r*ﬂyéndo %{:ss;g.lt?dc heteroaryl,
Whaﬂen'psaact hcj:sl;oagﬂeamgil said substituted heteroaryl contam 3 heteroatoms, wherein
said heferoatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

10321] 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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substituted phenyl, naphthyl, substituted naphthyl,

het eroaryl and substltut ed heteroaryl fv\,herel n said

weross/emsyl and said substituted heteroaryl ContRiuRhs/BRdc® 3/ 2007
het eroat ons, wherein said heteroatomis independently

sel ect ed fromthe group consisting of nitrogen, oxygen

and ROy . Conpoun Noﬁagud,&,ogl may be
ON@I zed onOzNTtTo al reacttons known in

t he nif ¢ Exanpl es of synth BesNanI ude the foll ow ng

reacti ons, designated Synthetic Schenmes 19 and 20:

Synt heti c Scheme 19 4 WD 2004/ 024897 PCT/ USg003/ 4A
623/%\I 0 7% ggination "\ N2 r

02 N i\ NH O _H AnN "N
ON—©Q1 : i-zat igeiN Y ~N, uction
) NSTNA ~HR pzNHHNN - R@#Fh@®a” R O HN

Ilt, NHR NNR H Synthetic Schene 20\ NC2
ami nation \\ NQ2 reduction? 02N 02N J~ NCI NH2 0 p

0gMchich N - 12 ORC MR 1 Bdvctipg N )
Elensva il >—Q i
N ﬁ .

0

i 0
c:)J\ R OYHNTQ\I;\@L N
ik

Synthetic Scheme 20
xn-N02  amination N0z reduction
OgN—"'iiI e 02N K T
L Ci NHs»
Q 0
- NH2 OHC __/LN NN _/LN—R
ON—TF— \ / H ON— T, \7/ H
”\ = ~NH N N
N 2 H

reduction 7 N —/,L R /L
, 2 N~ _—— N e
' HZ.N (I N\ / H HN‘——J——\ ) N-R
_ N N .

Synthesis of the Compounds of Genus Cl

| [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,

65




"N N-12 NHO O reduction CI 0 [H2N__fli_-_Oj CO1HN
LN N/ HRRH ;Synthesis of the Conpounds,of Genus

wol 20bP2gl Synthetic Schemes 19 and 20 show rrei,éeﬁ]gmos/}&g/693/2007

that can be used to prepare the conpounds of
G. One skilled in the art will appreciate that a

I{I}ﬁﬂﬁgee{geﬁfs feta&fdflné DB @Lh Bel REE tih The §ﬁﬁl§é§3§ réRoketo yield

to synthesi ze t e compounds of Cenus
cofapatblenesudine skilled in the art wll underst and that a

f odiff
2032‘%'23 eﬁ]@é%%‘ve /i We%‘?tez‘"’émgg‘bw the sequence and
for@@8 L3 ﬁ@&grﬁ%iaﬁéthR Rk Eﬁﬁﬁila‘i@fba@lﬁ)w&ﬁﬂlﬂoﬂs chm the analogous

synt heses Teactions to yield ™ conparable results,
reac i@ EG3ho@meos kibisrveise kpowh évlmh mgay |be wmtq;y @ised in the processes

t th ot |
ob it B e APt 8 SRR S A2 eact f on
congiz2upns ThriReptdeessad absedbets hereidafot itanprepdratun of the compounds

ot herw se known whi ch @ be aéproprlately used in th
of Siynthetie chempb\la and el thperelsipd o dgpont, ﬁetieﬂ'efements for

d 03241 S d d
PR et ACedRolt Kol ok il BY WRESIIRIRERSS QR organic
ch@&iﬂtﬁ%ﬁ%c&ﬁ’dﬁi@hsth% Asapfl aﬁﬁoprﬁaté bmtemtmg @roupd is necessanly implied
enbodi nents, the requirenment

by dbe pgessETeal ¢y thefaheles HgHiss thsygfb FECIS P8 ops 7B e expressly
ilRfdte® HfAatich af1BMbIAL oF sudll gnﬁﬁ&éﬁrgieeﬂi@’ %rbﬁ& 488w known in

appropriate protecting groups IS necessari lied
thelyt dfegprio clessissy;cte fdrexsnbkn®sVhErasnn, “Padate oypein Organic

ou e ssly illustrated. Introduction
Synihest ﬁ@gﬁl(ﬁg’fvg E}a)igéﬁet abl e protecting groups are
vel tosb@pwn THe phdificB bf OfheOr@RAbEs REHBRHI Yerefie cark Ofsolated by
exanmple, T.W &eene "Protective Groups in Organic

corSymtidnebineins suich eye:(maemn(dratﬂlatxqrg shron{twa]h the like.

i
PORMSEE Olsfe EREACAR ASSAORINSIE WAL conmerciall, are
kﬂ(ﬁ*@bfbiﬂdlﬁﬁpar@@b?ﬁﬁmﬂmﬂ&muﬂhdaﬁhe | ke [0326]

Starting materials not described he eJn e .
cont¥2 2l al [ salieof B ERAMPOBRIT 8inS et 1§ and Y described

e O e TS0 omelﬁ%ﬁzg@%ﬁéﬁm i

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):

g ”I@

L

Genus C2
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N’

above are prepared by reacting the appropriate base or
acid with a stoeichionetric equival ent d)f ithe

woonpgzasts of Synthetic Schemes 19 and 20. Conpewosimonbdstd 3/ 2007

Genus C2 [0328] One family of small nolecule IgE
inhibitors is defined by the followi ng genus (Genus
C2) :[0829D Rivher€inRR andiM atd-infiepdnddxitly, seMcteR? fRem tise GDuplcbnsisting

oo S S TRl e v

Bﬁl:? QYRS @'@Nﬁ cm\g@ﬁ al koxy, aryl,
cysub%t ut ed ary hydr oxy, ha ogen am no, al kyl am no,
ni t rf@330] cyawhe;relﬁ%;s séﬁﬁai ﬁmﬂ&l?gromﬂlm oRBOORC: alkyl, benzyl,

-p—%qor%)elna %é-'a@ I3 S a3t rsf’@o¢b§éﬁl%§’ﬁo ésgllac%d b e group

coffistAk by h aimife cﬁbﬁ)ﬂrancﬁélﬁfr%bféhc%tﬂ a - al kyl is

selected fromthe group consisting of a straight
chail#331br anwh@qm&: agg/ By prg Memdem[hom}edvm Biergreup cepsisting of

1, B S SR IRICPL LB BuRE] B 18, Bt pegesic
grovys,| @ﬂisﬁwed pollysydlit uﬂ@ﬂaﬁ?ﬁ -geShpsy qﬂﬁﬁﬂkydubstnmtb& cptehyle naphthyl,
al.i phatic groups subst.i tued polycyclic alip

Sty A Bh e 8 S04 BRSSP ey G Detesoaryl and said
sulﬁﬂ{?ﬁd' ﬁéfél% Dapkiye.3 HE%R%'E&Q@ X)lfhe?nfiﬂ ﬁ}gbﬁétél%&ﬁ)ﬁdls independently

eroary V\/ner ern sal el oar sald

seleuiakfrorh m@oﬂre&omslsimgydf nitwges |ony@nanﬂ stlfurpat ons,

Fr e o ohssi G BRI S PORFITE GRS, SRR ANgted pheny

subSttufed” ; aﬂh@%@ 2dn V3R sBinfbdS BbtelofMP Sdontait 3 p&ﬂb)s‘li’cﬁ&dté Cwherein said

al i phatic dgroups, substituted phenyl, substltuted

subﬁmpmthgl seleptrdl forb$he gronpechniisting QfeH,)haIQgﬁm, aolyhalogens, alkoxy group,

uent ti.tu sel
sub]sti'iltg t T%l!ﬂgﬁ\'h %?gugetdl zﬁl&rq,o?m%yf i 381813? S},l Sdroxyzlﬁ% %grbonyl, OH,
OCPR) oz@amm EORQXN, OFQWCE;, NOh SR | RHOUK @y CONRR'; and
al k substituted_ al kyl, dialkylam noal kyl,
hy d%@;’( Hlal kyyherein R ériplectedyffom the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted Cs;-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 selecied from the group consisting of nitrogen, oxygen
and sulfur.
| [0334] Compounds of Genus C2 may be synthesized by any conventional

_reactlons known in the art. Examples of syntheses include the followmg reactions,

o des1gnated Synthetlc Schemes 21 and 22:

Synthetic Scheme 21
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OCH3, COOH, COCR COR, CN, CF3, OCF3, NOZ2, N\R R,

NHCOR and CONRR ; and [0333] wherein R is; sel ected .
woRmde7gr oup consisting of H alkyl, substipeteteostadds3/ 2007 -

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

pol ycyclic aliphatics, phenyl, substituted phenyl,

naph{ hwo, substituted naph NOhelgkRAar Yl and
Ozﬁu%tzed%ylo@] erfjei n sare—heteroaryl and
sal stituted heteroar9| ZcoMttai n 1- 3 het er oat ons,

wherein said heteroatomis independently sel ected
fromthe group consi 9ing of nitrogen, oxygen§ and
sul fur. [0334R ds; of Genus C2 nay R
sy Hzed y“gonyent i onal req\g_gi ons “khown in
‘OzhHﬂs- (t,, Exanoples—of synt hesgs, fncifude [t he~fol | owi ng
reatti ('J\ﬁ%, desi gnat ed Synt héfim 21 and 22:
Synthetic Schenme 21 67 /A(J3/2007 2004/ 024897
PCT/ US2003 02N--11 (J amiration p2N-f C reduction N/ ©O

N A NH 2 0y OZN-D HERtA NH \ NHZ__ :
%ﬁ%&‘ﬁm NONZFO S |/§§6RS NN, R T &t t—%ior F! WE'R
H
N

02N N, N H Hzn\Y H 0O N&R CA
Synt heti ¢ Schene ON ¢ N2 am nation QZN E-
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Synthetic Scheme 22
NO2  amination 02 reduction
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o 0
ey N v
NH, OHC —C‘{KN«R N/ /‘LN.-R
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/
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reduction N “ylL -R
N N
Ly WS S A
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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. Fuﬁher, one skilled in the art will understand that a number of different solvents,
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2_4_ NCI NNH2—~ ~IW 0 0 p2N NFI OHC 02N N-N HER N/

NHZ HO O reduétion HN -~\ NN-RNR! 2 NHH pYHN
WIQ\ROPY/A48H  Synt hesi s of the Compounds of GenuBCTZBS2003/d380683/2007

[0335] Synthetic Schenmes 21 and 22 show net hods t hat

can be used to prepare the conpounds of Genus C2. One
cogpling egenisrendnesactian oprditicmsmae bieatsed im e aynibgseereagtions to yield

dlff%%en ynt hetic reaction schemes may be used to

5% he conmpounds of Genus C2. Further, one

Sk' I0336] i N Ghe sRillled Vih| the Lﬁﬁdﬁ'ﬂﬁbﬁﬁéclitbatarﬁuwhﬂheoéequence and

di fferent solvents, 68 WO 2004/024897 PCTl t
fu@h@owﬂhwmzesvmanm in the apsopriatanpactippntcndiions Segt e gralogous

TC%C?igﬁAd gﬂog\glﬁ%lgr Sér'l gggy{; %ﬁlf}bg%% rﬁe @?@kﬂ%@ggs&fl ﬁ} LH% Pprocesses
abavé towhdkie tWhQﬁuﬁﬂ@oﬁ&)mﬂﬁtﬂc ®oBerned 21ad2Bquence and
further recogni ze Va’”g?él ons | t he appropyiate

T ond0RTh Cndhe pEeRer dmorh APt  PIRRR BTtk compounds
ofsi;%‘éﬂ%h@ rScREAES Wit SEndKBOVET B eﬁ@feﬂ@d’ cﬁ?ooﬂﬁﬂérﬁfprﬂhétl% Mrements for

e processes above to make the corpound
pr@yetivia eng@SSEﬂ@egﬂErﬂlb' sl 220gMi3830} oka &khi&dpn:o(ﬂ&gﬁsof organic

PR B LEHER b B BESBEAHFREL e SRR, i

byeikB s bd@&& Sof fh@esdh@ﬁh‘é RPNt Athb@gh sidHO k\Mila@mOt!De expressly
areegenera 'l recogni Zed by one sKilled in the

illyptratedf Ituwogamqn anshremioyalrof suelnshitablearelceiig srones 4 avelifknown in

PP BU 5 SR 1P, RERE bt by oromic
Sy8ihedig’s Wiky (Nel Yakpapgessly illustrated. Introduction

and renoval of such suitable protecti n%ggroups are
wel 10388bwn The praductsr of otheorepations dg r {jetetip g pisolated by

co,g/sﬁ?@eSI S&s\%@%{%@m &{5@9&% gT@ 3 %ﬁ@,@e@m@ ke,

pr o339k ofStartmg meseidlonst dweribeddedihareavaiabke commercially, are
|soI ate ent| Fg[amaans s h as extraction,

Kng L of P SRS P st Vi kg e | Ke.
[0340]  The salts of the compounds of Synthetic Schemes 21 and 22 described

above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 21 and 22.

Compounds of Genus C3
[0341]  One family of small molecule IgE inhibitors is defined by the following

genus (Genus C3):
0] _ 0]
R1__< N N ..___/u\ Rz
HN-T- - \ / N
S |
R | Genus C3
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[0339] Starting.materials not described herein are
avai |l abl e coomercially, are known, or cah be prepared

woyipdligeds known in the art. [0340] The sal t spef/ubinsnatdsd 3/ 2007

conmpounds of Synthetic Schenes 21 and 22 descri bed
above are prepared by reacting the appropriate base or
aci qo3d2| h awhdreinah aadr®A BieCindepehdaitlgrieleciatl frdme the group consisting

compounds of Synthetic Schenes 21 and 22. Canpo of .
of Gy e g4 CHOSH I 47l By di0Eys Rl TRty o, nifro,

LNkl t | fi l.ow ng genus (Genus
cy@ﬁh@b%ﬁﬁéj@ﬁ%ic@g?l%w RW H L ~1 MR Genus

C3 [@RI3)\O 2diddin RAB IR frolfAHO glou bonkBang of H2 Cg-(3 alkyl, benzyl,
bbbt Sy S oo SetL SR LR sonp

RRE | tﬁﬁj%h? e , n, am no, .al kyl am no,
Rt r%,b%]%:ya E%IJ:% OC%?&%%EJQ%HR and NHCORI ; .

[ 034EB4Ivh e rvdliencifRRi) and Bb evctindbpéndontlyt sedectpd dimm Sz ¢ongisting of

_ of,. H, . al.kyl enzyl -fl.uor.gbenzyl . 1 ]
o1, Bl PSR G Sciatigh Rtk el pgtyoyeti aliphatic
€ i§ SHipBatic ORGUpSR] | sabstithtad 1, hthyl,
gm?ﬁ%i ﬁé@g?g%ggﬂé%@glr@cycl it(l: ;?k p|‘§, ﬂ[hg%}%z) wher ei gﬁi}_\?lnyanléap y
subtitutedensphilivlp Brideersl yid stlestuted Hetesparyln a/hgresy paid hetcroaryl and szid
censi,st i n f . i % - .
sutg et caplip £ ter St ot sl erergfidi B, independently
seléddahorh te ﬁ%ﬁ%ﬁ?ﬁ@ﬁ@@ﬁﬁ@ﬂ?ﬂﬂ& Glhlflﬁ; ﬁ' : phatic
roups enyl, substitute enyl, _napt ., )
SubEBASLL ecrvh'\{myh s#igl] subsfiditeq @gly9yc¥15 r@pgﬁwsa@% ibstituted phenyl,
(0] r - - S . . .
R
substiteertiinschated frooh eheombunednsistimpieiid todogehs; polydblogtnsdalkoxy group,
fromthe gr cqQnsi st of. pi froge Xygen an
subsiitealop oy Rt Sbriacielylrtiikon BFSRoRpf eabonyt, R
OCHL] @heH OB WOR, W@%@@E‘?N@QM*M NEITSH 1 40 tCINR R; and

napht hyl and substituted heteroaryl contain 1-3 .
subld8#tluentderaihBr é selestidcfrors thysgriow eonsistingndFh Allsd, substituted

a]k}fﬁl:)? = ;‘ %ﬁh@&%&f%%ﬁgécg 3’.&’%9 Hcyclgﬁﬁc%g eﬁ‘oslycyclic 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.

[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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substituted alkoxy, alkyl, substituted alkyl,
di al kyl am noal kyl, hydr oxyal kyl , car bonyl o J C]—|

oCH,
V@Il o@ER COR , CN, CF3, OCF3, N2, NR R, pHeeRnosindd3/2007

and CONK-R ; and [0346] wherein R is sel ect ed from
the group consisting of H, al kyI substituted al kyl,
C3-C9 cycl oal kyl, substituted - C9 cycl oal kyl,

pol ycycfic aliphatics, eﬁ subst ituted phenyl
nﬁﬁﬁ% §Schamat

napht hyl , substituted £t oar yl and

subs heteroaryl eiND.S heteroaryl and
@ﬂ%tlt% C nt ai e nf(flj'.ﬁ_h.eteroatorrs
whe Clsai d het er oat om [ ndently sel ected

fromthe group consisting of nitrogen, oxygen z and

sul fur. - / [0347] ounds of Genus C3 ma
synt hesi zed byQan eptional reactions |i51 t he
arIN §le eg :é}&f:—(g $ &zhﬂses i ncl ude t@ﬁlef("

B, : e i nd 24: 70
7 W 2084/ 024807 PCT/ Us2003/ 09" .2 0 0 Synthetic
Schene 23 N N02 amnation N\ NOQ2 re u@tlon 02N-t) ~
c ~NH2 OO OHR~HR NHZCI OZN-NINNH NH2

Ogfdizab8#20 O O é’él”‘;?{%ﬂ r agéleionon N o
HZRN-t—AH ROMH PN NN N"R
P

O

0
. NN~ -R
& H

®

Synthetic Scheme 24
NO. Inati NO ;
SN 2 amination N 2 reduction
0_2N~—'EI —_ OZN“‘—']a: ———
#~Ci # ~NH; _
0
NH, _/LN’R ~-R
#~NH,
~ 4 9]
O
- R-)LCI \ 9
reduction N [\O:N\@ nN-R N
. N N7/ H | T N" Ty (5 NR
. T HN——
y N C @N N\ 7/ H |
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- Synthesis of the Compounds of Genus C3
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y H R Synthetic Schene 24 \ NO2 ami nation N\ NO2
reduction @NTI; ~ 02Ny~ Cl NH2 O xp 02N N N -12

R\ NNRNHZ O2NNH H 0 0 reducti 03/2007 -
ng@?‘}"@ "PNNHHRO HN -\~ NNHR R H s?ﬁ?’ﬁg%@%’}’%’;ﬁ

of the Conmpounds of Genus C3 71 3/ 2 0 0 7 WO

200 897 : Q348] t '

Sc hé@g‘gﬂzs asﬁ'gtqhgac %%hglvl\}%srrg% %%%%Qtsﬁ%‘% can dge%lﬂscgjgbtb gsed o prepare

thprcempoands b€ Geonp €GN dOno Ekilled s 113 ariOndl spprbdiate that 4 member of
art wll apprecjate that a nunber of diffeyent

dl&?ﬁ%ih@fﬂiﬂ&et&e%@}%ﬁc%%n‘ﬁéy ﬁsys to, Sathesize 3@%9%%?%‘5 of Genus

b

C%E%u&ﬁéﬁ’%ﬁﬂ@%ﬁﬁ%ﬁ RPN Srt VAR urfdef PRI thaP R Gusibel bedifidtent solvents,

e art’ erstand that a nunber of different ]
cogplingeagents aud ugciion cagiitnens cindba wsedt inothie synidlieses gractioan to yield

be used in the syntheses reactions to yield
co ﬁ’ﬁgfearﬁf;@tﬁ'esults. [0349] One skilled in the art will

appresit € el dile@nia the Hihils appeoRe #ahtiohs!ih e sequence and
wi I I" recognize varjations in the appropriate reaction
fudtedivill meeghize wanidtiensindhe gpirepriste seaction songdiéeys fsm the analogous

ot.her wi Q ' ri . is
BB e SRV Mo BB OE RS A 18 0 Brocesses
abSF R BskedBe absipathds bASaRleticSchhge2PaebBRs descri bed

herein for the preparation of the co .of

] ounds

Synt®#t0l S%@%O%ﬁeﬁﬁﬂscﬂb%heqe%f%:{g? grepaigtion of the compounds
ks i t LW el

of STRERUECS R 2B hRf 24 (TR fofiilod BRGUEERAKS R Rfifements for

pratedtivef§ gronpanire generally well recognized by one skifled in the art of orgamic

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 chemisiry; see for example, T.W. Greene, “Protective Groups in Organic

Synthesis”, Wiley (New York), 1981,
[0351] The products of the reactions described herein are isolated by

conventional means such as exiraction, distillation, chromatography, and the like.
[0352] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
[0353] The salis of the compounds of Synthetic Schemes 23 and 24 described
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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chem stry, and accordingly the use of appropriate
protecting groups is necessarily inplied by the

Wy 0666585 of the schemes herein, although sucﬁﬂﬁ%%@sggép3/2007

may not be expressly illustrat ed I nt roduction and
removal of such suitable protecting groups are well
known in the art of organic chem stQy; see for

exanple, T.W "Protective G fups in Organic

Synt hesi By | % . 351JRsThe

products of tRK %her In are

i sol ated by conlke u as''extraction,
he Iike. [0352]

distillation, chi
cri bedVherein are avallgble

Starting materials not d%
connercially, are known,® or can be prepare

T 105 YA, 6 8 RIS K e covtin

of éhoaﬂeylaraﬂcquep@ﬂ eshbbmutedaa:cy] gydtdxgy, hplogepranzipe, dHhglemoro, nitro,

cy%gl &%%%ﬁﬁ ggé%gl :2:1 ZZf tC(IF)]re}pounds of

Gen Y@,s@ﬂ [ O3Rdtin@®R sEl%&bd Yroﬁfth§ g@lub chmistiag bR GECs alkyl, benzyl,

inhrbitors is defined | owi ng genus (Genus

p-fingyobeizyl iand diplkylamino mlmbemmmg@] @aikﬂsg@d@;t@;iﬁgwhe group
3.2 0,0.7 R Genus C4 [0355]
COWE?%P%’IF% %@&}Nh%!eo&gﬁ% » sel ected fromthe
gr OHB5IPNS i wheréifl R, hid R, ardlitdehendahitoiefectedrfiim the group consisting of

substituted aryl hydr ox hal ogen, ani no, al kyl am no,
H, iyl substisadr 60 coRalomistitiad s aislpRplpRbcyciic aliphatic

sl SEHEE L0l ARVER b, BRSSPI ey,
subdiitneed kyap hthiyl) Getatdatl, anﬁvlsﬁdsatutedslmt@foﬁy} @Ehefduk y:hd lhsteroaryl and said
R L3 e Sifey T R o s
seleéieﬁrﬁ‘olﬁﬂfé% bk Igt%ﬁhﬁfotgs@ ?ﬁéﬁi‘abﬁ%‘ul%roulo consi sting

ted al’ky C3-C9 cycl oal kyl ,
subKBb8ut e dvhemlﬁ:@aldyaubsmahtk@/ pplypyﬂhy caliphitts giobipd; substituted phenyl,

r.ou titue cfic 1atic,g
GRS YRS R 2 i gt s
subﬁﬁ@éﬂt Ii%alectsat@d:@ @ieygm@%nauthﬁgt oft H,t ﬁcﬂogeﬁé oBAkNEens, alkoxy group,
wherei n said heteroaryl sai d

substituted alkoxy, alkyl, substituted a]l{yl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R"; and

[0359]  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 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 sulfuor.

[0360] Compounds of Genus C4 may be synthesized by any conventional

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

'UI-LQ

designated Synthetic Schemes 25 and 26:
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substituted heteroaryl contain 1-3 het er oat ons,
wherein said heteroaton1|s I ndependent |y aselected g 3/2007
group consi sting of nitrogen, oxygen
“ﬁtﬁﬁﬂgﬂ@?OBSS] wherein said substituted polycpéfﬂwﬂmwh%(g
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected
fron1the group consi st Symhaic Jdhemaldgens,
pokér ens, all coxy group Egbstltuted al koxy,
al bstemingticed _al Y T AUAE9AL ky! |
(th al kyl, car bonyl ;2 P , COON, COOR COR ,
CN, CF3, OCF3 N2, NR R, N and CONR R ; and
[ 03591 wherein R |s(§elected fromthe group ¢

consi sting of gH, aIk , Substituted alkyl,
cyc alNmyl , s t e-Re3- 09 cycl oal kyl
0, Rpti cs, Ghen sﬂbstltuteq/

subsFriked napht hyT, heteroékWtégﬁﬁNs stituted
heteroaryl, wherein said hetero Yhd said

substituted heteroaryl conjain 1-3 heteroatons,

0
wherein said teroatom i inde tly s ected
tclﬂfﬁ_t’_'hagm A | S OR- 'ﬁltfe-ggﬂgﬁ %@?Nm @LN—R
sul fur. [0360} ou of HGenus C4 @ é\;]: H

synt hesi zed by anyHconventional reactions knomﬂ in
the art. Exanpl es of syntheses include the follow ng
regctions deS|gnated Synt etlc Schemes 25 and 26: 73

------------ PcT/ Us2003/k u413 / 2
sx?ﬁn ﬁbﬁ%iié am nation ~N NO2
~+thnﬁﬂ 2N / NHz OO0OR NN-12 ~~/R/
ONGC HEN- NHH ’61A 241 NHz @2Ni / NH 20O
cyclization ~N N R reduction N N R

Synthetic Scheme 26
No NGOz  gmination NO, reduction
O, ’,/ = Op_N—(j: —
=~ MNH>
o 0
Ny NH; oac-«(??jJLN*R ,(N\ N f;,JkN_R
\ | ——r— T,
OzNik/\[ N\ "/ H OzN;/N\/H }
27 ~NH, N y

. [~ O ™ .
. N N R‘.)\\ Cl Q
reduction S — N-R . N _/k

| Synthesis of the Compounds of Genus C4
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NNV / H HNr / NHHH d" R OENNNOYN R
H Synthetic Scheme 26 r, N~ NO2 anination ~N\ NO2
whostakison N1 N-L ~O / NHz 0 O N~ OzN prh N3 sl 372007
OCHR N NHRNH2 H OOGO reductionri- N~ R

HHHp HNr N~ NRi H R H Synthesis of the

CO”R%%@SS HynERAH Sk d 2 Vi20hoR2ASRIds that can be used to prepare
PCTNS2003/ 0"309"62" 3/ 2 0 0 7 [0361] Synthetic

theScorepemd? 51 fredug €4 hGmenskilleddio the et wih aperecigiedthaba number of

.prepare, the compounds of nus . illed in the

iR Rt oo D el h IR0 syattestirins S Buddie Gemus

C4SY PRk, Sne' &Rtdd RNLBCHEWES uiBtsthel daed dugnty fhBEeRat solvents,
the conpounds of Genus C4. Further, one skilled in

couringaagentaiand reastionsoadiionhain he weadoisr thefsyathesesy wagtions to yield
sol vent s coupling agents and reaction conditions can
COIHBarﬁ@gaeslmrt}S't he syntheses reactions to yield
compeseapl e Omeselined if @62 valleappldclaie datiationbeinatht seipkdnce and

appreci ate variations in the sequence and, f ar%her
furfjer, | wifl deengnize aaafiqns in S PPFPDIIALS TagsHip® GPRditiens komthe gnalogous

| dnl f ' e A e
s bRy BRSOt S8 SHhBPNSONITh o procscs
abgede asRethe calpuvandsof BykthetihBcleorpdiimds2®f Synt heti c

Sch 25_and 26. [0363] .In . the processes descr.ibed
her BRRSK or 1 He mfpeﬁ%?sa bttt Wi Biihgation of (e compounds
of Synthetic Schemes 25 and 26 of the preferred embodiments, the requirements for

protective groups are generally well recognized by one skilled in the art of orgamic
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.

{0364) The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0365]  Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0366]  The salts of the compounds of Synthetic Schemes 25 and 26 described

- above are prepared by reacting the appropriate 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) |
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of Synthetic Schenmes 25 and 26 of the preferred
enbodi ments, the; requirements for prot ecfive groups

W Rodenssqal I y wel | recogni zed by one skilled i’ET}IIngO?)i[l%4693/2007

art of organic chemstry, and accordingly the use
appropriate protecting groups is necessarily inplied
by the procesggs of the schemes herein, although such
- groups my n be express]y illustréted. Introduction
and renofa s i Raups are

wel | known i nHN fperri try; see for
oups in Organic
k), [ 03B4] The

exanmple, T.W G
descri Med herein
Kps B

Synt hesis", Wle
products of the reaction
means such as ext
di stjp3dg)t | ORherGiAITO ARA Mh&oﬂﬂepeﬁﬂ&ﬂ)hﬁléctéﬁe&oﬁ%@gouf) consisting

i solated by conventiona
Starting materials not descri’bed hérein are avai
of ddyalkyk ialldxy, anytesubkiitgied, aryh hydroxye hplogpmrasaingy alkylamino, nitro,

e ena ol ol FERPRR MO0 "6 Gecer i bec

aboye369 e prkRéih Ris Bylested Gbinte ERvap a@mmg IoﬁH? Gy aliof, benzyl,
acid with a stoichionetric_equival ent. of
p-Rusnghsund aoé ti-diylapgo; akdowherein spil Qs alkyl !@éﬁlﬁetsﬁh frompfhe group
?ﬂ | nol ecule | gE
co}lgé% g ﬂc‘) @@Zﬁe |§aggﬁ{@aé%ﬁ owi ng genus S(;’Genus
DI ) [(Y.EO]/\D amwm&mwﬁ*é/mgaﬂﬁnw §ecBd fPorf) tiie grouplcdRsisting of
Genus 03
L g St Gk PRl BBt Gt G gl poyycli alphati
gro%?@sbt%shﬁﬁd ly 11(‘?lI aucal %Q@é eiﬂrl' SYbRdell UpRGyl, naphthyl,
hydr oxy, a og , yl'am no, nitro
suhsywad naBEdyl, mﬁmm@nmubmw%ammmem paiddeleroaryl and said

subsir t%@l gq R iln'?l gel Se! e hﬁ{e;r)c%%{;e ‘g%%%-ﬁ %@;ﬁ%ﬁ}oéﬁ%ab ?s;mgﬁ%endenﬂy
selé!té@’ﬁom‘fﬁ%&ip‘boﬁéétﬁg@fnﬁ%g@ﬁ%génsana@hﬁ'@} ed fromthe

grou consi stin a straight chain, branched or

cycl03g1h| kyrhergip 3mé]suwm\1t@d polyryaliscaliRhatig groups, substituted phenyl,
subﬁﬁlgﬁaaeﬂﬁﬁﬁé}b %'ﬁ}%{leﬁlgegl bg@o%@_%?auycfgn%%ﬁl% Olyherein said
substitnsdtiis sﬂl@%d%nmlet?gt@d;ﬂ&idﬁﬁﬁng SOHykedehs; pelyhplegérscalkoxy 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
[0372]  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 heteroaryl and said substituied heteroaryl contain 1-3 heteroatoms, wherein

,-

said heteroatom is independently selected from the group consisting of nifrogen, oxygen

and sulfur.
[0373]  Another subgenus of preferred embodiments comprises any one or more

- of the following compounds, as shown as Subgenus Dla:
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groups, substitued polycyclic aliphatic groups,
phenyl , substi tiut ed phenyl, naphthyl, ubstituted

“ﬂ}aﬂm/mkm het eroaryl and substituted het eroary&Tm52003,M%93/2007

wherein said heteroaryl and said substituted
heteroaryl contain 1-3 heteroatons, wherein said
heteroat@nis independently selected fromthe group
consi stifig of nitrogen, oxygen and sul fur; [0371]
wherf®im™Sai d subsi ic aliphatic groups,
substi t ut €4 yl, apht hyl and
substitutdd he er oal 3—Nhst iRaent s,
wherei n said gcted fl[fom the group

consi sting of H, 'hal og ns, pol yhal ogen al koxy group,

substituted al koxy, alRyl, substitutedal ky )
di al kyl am noal kyl , hydroxyal kyl, carbonyl, %q?gen%a},
c:oom;s*mpow winDsin, R Bisle@ed rodTS grobiiR onsiinRof HL\BGGR‘aIkyl benzyl,

p- tﬁ? ohgibi gt ghelamp ot phapeyed Qubs SR adieed R e srou

debtib® of ¥ 6ikBet Ehdin, bPHRdd drey@R A831,C9 cycl oal kyl,
poI s)écl ic ali phatl cs, phenyl, substit ut ed phenyl

nap switsrein Ry amin:nap md¢y¢qdenté3t selastadyfronnfhe group consisting of

H, g g%bﬁﬁéﬁf’e%ﬁ@@&?sﬁ% S salifh ST o SR hpisfittc atiphatic

gronpgr Qibdtitusdi folp@iche OipRAd Lroupde ReskANt dulisthgb® 01511@ 1, naphthyl,
fromthe tgroup consi sting of nitrogen, oxygen

subgtifutednaphtbyly Bptomary ped suhsitisd hstespars shererbenid heteroaryl and said
su’u.f'in i cﬂ']{'&?&&%gf 8%% 65 hatL a%% Wh esaldolf;ett{‘s%ﬁom laén(?eipendenﬂy

ol | oW ng as S own-" as genus

seld@dﬁﬂﬁﬂﬂﬁ@@@?coﬂﬁﬁf@bﬁﬁ%@éxﬁﬁiﬁ@ﬁ&nd gulfird) 7 OR N_
74] wherei.n R i

101 Subge D i S
se;—bé)f'_'@d frv%h?r% éalg Bitterheeluey Cﬁ@ aﬁwﬁwc @u@ss'&smed phenyl,
sub@@tﬁ?eﬁ' naphyl | 4 QBRREK ﬁ&grogig ect e’%@”ﬂ @%u@iﬂ%ﬂénts wherein said

wherein Sald Cl- G5 al kyl 1 fromthe group
substéineitsisi selpetsd Somtthaigyhp conmisting mfddc haldgans, polyhilogens, alkoxy

erofl ! B SiE G n e T RS FARERERREIN nycroxyation,

car!ﬁdmbstOH Lmem,a(td)oﬂ COOR RORY,AENALFSYOCT S MR ! NROR SHCOR” and
C3 - C9 Céd oal kyl, polycyclic aliphatic groups,
NRoRt pedied pol ycycl ic aliphatic groups, phenyl,

su k{ﬁi‘ﬂ] ut e%hB}%ﬁ{‘ﬁ‘ 1s s@l@%& @6&11 the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C;-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.

[0378] Compounds of Genus D1 may be synthesized by any conventional

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

designated Synthetic Schemes 27 and 28:
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substituted naphthyl, heteroaryl and substituted
het er oaryl , V\,hert,el n said heteroaryl and said

wﬁ%ﬁ};dz%bt;ed heteroaryl contain 1-3 heteroatorrgc,{mgmw&s%,/ﬁgB/ZOO?

wherein said heteroatomis independently se
fromthe group consisting of nitrogen, oxygen and
sul fur; [0376] wherein said substituted polycyclic
allphatlc groups, substituted phenyl, substituted
napht hyl and substltut&ﬁﬁhﬁwékb@myﬁ7contaln 1-3
substltqﬁpts wherein said subﬁﬁltqgﬂ&mhs sel ect ed

o Bro Gr ouﬁl‘.&ﬂ’iﬁ&mtl g
2pol ¥, ens, al koxy grzourk gt i tuted al koxy,
al kyl", subst ituted al kyl , di Al kyl am noal kyl ,
hydr oxyal kyl , qcar ony (}I OCH3, COON, COOR COR
CN, CF3, QCF3, = NHCOR  and NOgnd'

[03 WHer eiGh” R seI ected fr
oedsSf i ng of —H—atkyt—sub&eN p%;
cychwalrkyk, substituted C3-C9 k‘yl poI ycycl iC

al i phatics, phenyl, substitut ed phenyl , napht hyl,
substituted naphthyl, heteroaryl and substi t ut ed

heteroaryl, wherein said heteroaryl and said N
cRtitagien t ut §§{ s @ NG n red@tioret er AG|-QfET Y “2-NH,
—Wherern dlheteroathom i s i ndependent | y sef \_7

fromthe grouchorH;l sting of nitrogen, oxygen art
sul fur. [0378] Conpounds of Genus D may be
syt hesi zed by any conventlypnal reacti ons known in

th art Exarrp N sy Ri nclude the follow ng
ﬁéac |on Sypt héti c Schenes 27 and 28: 77
WO 2064/ 0 897 820 ~3]469 3/* 2 0 17 Synthetic

Schenme 27 R0O2 am na ion NO2 reduction 02N~ 2N N d
N NH2 0 NO2 NO2 N -12 CI NH 021\1 OzN 1 QN N -12 N
NH2O cyclization 02N LN N NO2 reduction HZN N NH2 H
O N NUR

Synthetic Scheme 28

qNOZ amination qNOZ reduction
OZN“TK-N/ cl OzN'E:N/ NH, ‘

NH
R 2 A\
WL OgN_
OaN Q\]:ENH L, = N \_7
Q
: . N NH R'/“\Cl N = R
reduction HaN “"“/j X \—'7 2 o HN { 3 \ 7‘ ‘n’ .
'\N/ 7 ﬁ ﬁ/ N ﬁ o)

- Synthesis of the Compounds of Genus D1
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I 1 d RO]HN NO H R Synthetic Scheme 28 NO2
ani mation /~N02 reduction | J |° QZN - N(;ZI 2N \' N NH2

wWdshoa/Magd2 OHC / N /NO2 02N "~ p2N N/ N NI - $do A 3/2007
reduction N[HZNONH2 H p~HN "~ 0 R Synthesis /PIS %JQ
Compounds of Genus DI 78 3 WD 2004/ 024897

PCT/ 10376103/ &3hthd@PSHenres 7 Gnd 28 kbW Hetlidis ke hi€ be used to prepare

Schenes 27 and 28 show net hods that can be used to
thg reepwpendshel GemsolhdsOoé sidlindidn Be al@mllskpnrme ithattghaumber of

dlﬁ{erte{lﬁ@eyhlﬂée?@ggc(ﬁo ts%h%:ﬂ%:%gy ﬁ%g?co gnél%klze méasolu%c(les of Genus
Dt he?maip Quedgillell ifcahe art WAl widefstadngrthaton Quﬁlkwbﬂ bedifferent solvents,

the art will_ understand that a nunmber of different
c%ﬁ%ﬁs@ts apch L3P HONy Corgetians can derusad ti dhe Spiheses senstienmto yield

co!ﬂ{g; it he syntheses reactions to yield
rrparab e results [0380] One skilled in the art wll
appr[e&sw}t e Qaeishillednia the drtheilk eppreciate warchtiofid) it Her sequence and

ni.ze variatjons in the a fe reaction
gL RO YA sawgpn%a%?%ﬁ condiionh Spf the Analogous
re%iBRY Wiovh b oWarwié qcﬁoﬁﬁmﬁal AP HRPE el s itHeRocesses

processes above to nake the cohpounds ynt hetic
ab@¢sHomaake2Mie eombad®ds HOBBithetit Schdmsw'camé%es descri bed

I TN ARG PR T p—
of GS}?ﬁﬂﬁtlHEBHhSmeé he HROUE BB sYefoREd 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.
[0382] The products of the reactions described herein are isolated by

conventional means such as extraction, distillation, chromatography, and the like.
- [0383] Starfing materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.
[0384] The salts of the compounds of Synthetic Schemes 27 and 28 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

“of the compounds of Synthetic Schemes 27 and 28.

Compounds of Genus D2
[0385] One faniily of small molecule IgE inhibitors is defined by the following

genus (Genus D2):

79




protective groups are generally well recognized by one :
skilled in the/art of organic chemstry,, aEd y
ly the use of appropriate protectl g 03/200
“&Eﬁﬁgggggarlly inplied by the processes of tﬂgb%gﬁﬁ&;mé
schenes herein, although such groups may not be

expressly illyustrated. Introduction and renoval of
such suitabl e/protecting I\?roups are Nell known in he
art of oR ¢ ct '

Rao. w
a% ynt hesi s"
r od cts of the

G eene, "Prot
Wl ey (New York)N [N1

reacti ons descri ﬁs ereih are at ed

conventi onal nea such %s extrabtion, d| stl LI ation,
chromat ogr aphy, and the tke. [0383] Starti rfgenusD2

nﬁegﬁ S NOteARSE akﬁ%g a!?@fn% éxgc eypé’e?éc'téa gm the group consisting

rc aI ly, are nown, prepare
of Mgt} bl akioawn aty, sufbatitutdd alﬁfﬂaﬁzﬂjrox'ﬁh éxak)gbn,samhot lakkylamino, nitro,

Co un of Sc 7 and 28 descri bed
CYab AS@F Pﬁkwm he appropri ate base or
aci ¢ ik g?(ﬁérﬁh@is%@ﬁhﬂéﬂ GroRHE gﬂJuﬁrébnsﬁﬁagtollTQ{ Ci- X a]kyl, benzyl,

conpoun Synt hetic Schenes 27 and oun
p- ﬂmmolmm ahd 3R alkylaménd alkil Whaﬁnmaai C1-Gp hikylis eselegtEd :&om the group

d.b CGe
£9be Fietd chip S hodes Sisbingor T Us2003 030
62 (PGSSB!I\'N ]vlzliécrem e, Bn@RQ W ihepbMREAY soMveddetrdin th@8uMonsisting of

are i ndependently selected fromthe group consistin

H, gliybsulsiRged, allgicGodss cabo oWl =t arfelchoio shio aliphatic

oty ST EP Pl e Rett Bl phepl isuedded plGGE, aphiy

suﬁshﬁifedt ﬂaghmymaet Iaﬁﬂlsﬁ&mﬁed‘het@ba@ vitlckalh ,salﬂem&ydmryl and said
p-fl uor obenz an -al kyl am no al kyl , wherein sajd

subsfituged btgrgary @@@peh” Eria ke %'%Lﬁﬁl befpiopiom iy mgppendently
Ly T
gr o{[ﬁSQpnsivﬂIdreig saifl suMstitatel \polycgelizsaliphatice grombé, ydupstituted phenyl,
suﬁ%ﬁ%yg%%@%g: X értll?s ugﬁec{ thléit:e?o%ry oonta:u(l:yfgoglllbiégiuents 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
[0390) wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

98

 wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

'said hetercatom is independently selected from the group consisting of nifrogen, oxygen

and sulfur.
[0391] A subgenus of preferred embodiments comptises any one or more of the

~ following compounds, as shown as Subgenus D2a:
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(-

groups, substitued polycyclic aliphatic groups,
phenyl , substltuted phenyl, naphthyl, substi tuted

W/ ko7 het eroaryl and substituted heter oar ybpuszoosdded 37/ 2007

wherein said heteroaryl and said substituted

het eroaryl contain 1-3 heteroatons, wherein said

het eroatom®i s i ndependently selected fromthe group
consj.sti of nitrogen, oxygen and sulfur; [0389]
wher Bitn id sub >yclic aliphatic groups,

substi t ut el ath hyl _and
7S t ] nts,
gcted flfomthe group

substit ut el heéI

wherei n said \

consi sting of H hal ogeps, polyhal ogensgy al koxy group,
substituted al koxy, aI BRI, substituted al kyleyb enusD?.a,
di al | cyl am noal kyl , droxyal kyl, carbonyl, O—F

c:ooHO3 whaRin R G\eleord frogoke groupzonsiping of Hm%@z alkyl, benzyl,

39 t
ool et e Btoh e i G Ay fR el i the erow
cofiistidd ofyGtraightkciihin, taidibd bludyeﬁc £8y1C9 cycl oal kyl,
pol ycyc I|c al i phatics, phenyl substituted phenyl
napHO#Al  swbeeiniRitand Raapripfigpendently svleried from tap eroup consisting of

H, 38! Sugfuﬂ, 1 ARheE0Rs ¥ cloaﬂ%%i' %gggrﬁaggcﬁb{c%s% [ obRdkic tiphati

grmipe,r esubstmmdl golyeyolic oalighatic Sgrongte pplredgit d;u}nsixtetedc phghyl naphthy],

o] 35y eSS RSt ot i

subssamRed E@t@ro%ﬂ;l/ cBA8inO1-3 nTPJt&oz%mE hehetl daRivhaSroa QAP RUMdSpendently
as shown as “Subgenus D2a: r:: WD 2004/ 024897

sela@d fg@zab@gram@g omt@ogen,mygemdmulﬂal \ / NRR N

t h e %@43 §F@15Fﬁgsu%ﬁﬁpr2 11@(_) Yé§° Wha&rbéﬁ)@f ts%ﬁs’ﬂt('it(e)g1 phenyl,
sulfkﬁfdtetl)f Eﬂﬁ?ly hn@Rabshinutad Kﬁtﬁﬁﬂh‘jﬁo catiinl 1-3Whmbsgivenis Aistherein said

is selected fromt group consi sting of

Su@ﬂﬁteﬂbw mlecéwaﬁﬁm Breagrone gonvistingcpi B, dwlegens, [ ogens, alkoxy

sl Bl lo R 5y AEGSRICLAY, SELEARFHREP sy,

carbi@nyIO0HY OCH| KOOH SUOOR mle'dcssam OQF}, cm;gwRR NHCOR' and
CO%%%QY% ic aliphatic

- [0395] 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 heteroary! 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. Bxamples of syntheses include the following reactions,

designated Synthetic Schemes 29 and 30:
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groups, substitued polycyclic aliphatic groups,
phenyl , substltuted phenyl, naphthyl, substltuted
W?ﬁbm,'}jhﬁhsw heteroaryl and substituted heteroar ¥kTmszoo3l11£046g3/2007
whereln said heteroaryl and said substituted
het eroaryl- contain 1-3 heteroatons, wherein said

heteroatomis i ndependggﬁthéﬁcg;&jeﬁgétzgd fromthe group
consi Stllgcg of nitrogen, oxygen and sul fur; [03941
j

d -swibabi t uted p P c_redurtshat i ¢ gr oups,

Ozyutﬁ‘h/i ut ed phenyl, s&@'t‘,{fj;éd napht hyl and
substT t ut'ed het eroaryl contarn NH2 substituents,
wherein said substituent is selected fromthe group

consi sting of hoegms, pol yhal ogens, KOX¥O,
group, ﬂ,lpstld; koxy, al kyl, suggt\%@_{al kyl ,
O%_%no&@%a 0 yI QOCH3,
COR, CN, CF3 ,NH ,
and CONR R ; and [03951 vvherel n R is seI ect ed from

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

cmj_,a\gg,ycl [ c al i cs, re8HA&i i tut e =\ _~NH,
~haphthyl | )eﬂ@ﬁ?ﬁyl —treteroar h’%@i

subst it ut ed he ryI wherei n said heter oaryl
sai d substitut ed heteroaryl contain 1-3 heteroatorrs
wheyein said heteroatomi s i ndependent |y sel ect ed

fr mthe group consj stl n nRtrogen oxygen and
Ia'r ynﬁ“? nus D2 may be

QoON i ofal reactions known in
the art EanrrpI es ofl syntheses include the follow ng
reactions, designated Synthetic Schenes 29 and 30: 81
WD 2004/ 024897 PCT/ US2003Ak) 83 / 2 0 0 7 Synthetic
Schenme 29 NO2 reducti ok am nation 02 N NG
C z N NHz O NO2 /NO2 Qﬂé@’cﬁf}ﬁuggﬁm-om} N/ NH
N Jad Cys@inbtizat i on \({:ijENQz r égudet on N /NHz 02N

FON—E O™ i
= \CI/ OMNNZ A NH,

o NH OHC“@ o _l@:N \>_<j\7NOz
OzN?;I‘g:NHz M Ay 7

.reduction q = N\ X NH; R
‘ HZN Nz N \ /
' H

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
differént synthetic reaction schemes may be used to synthesize the compounds of Genus
'D2. Further, one skilled in the art will understand that a number of different solvents,
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CLJR" -6- NNR OHNNI O RH Synthetic Schene

30 NO2 arninatiion N2 reduction 02NN € jO2NNLNH2
wo\gB4/006% OHC\ N _ N0O2 OzN N 2NN N\ NH2 HpeRussbidates® 3/ 2007
reduction R Ho HHNON\ T HHR Synthesis of the

Congl;)gl;nds of Genus D2 [0397] Synthetic Schenmes 29 and
cogp VEFNSS hrtl seachert camslitidne dan et tsed fin epasgthdsBe reactions to yield

C%gl ogjped% q{ Genus D2. One skilled in the art will
p|:§|F‘E')Ie"’l 48 tthat a nunber of different synthetic
r eactfpsyB]s CherB SkiRY ik qhs! S80wiP aﬁﬁx@&i%%ﬁg%ﬂfiﬁ the_sequence and

conpounds of Genus D2. Further, ‘one ski

fagtherywill regpgnizesvatationshiatthaappropriate factibnf doadiions from the analo gous
4897 PCT/ US2003/ d3 V6

~SPHYEL K, B8 g AR KPR S icHo onY e ORRG AL ol G processes

abovel tbenakenbdiemasoundsiigyanetit Schdedsdo manpar able
results. [0398] One skilled in the art will appreciate

vari #3%8hs 18 theprosesgerdeseribeihereinriohge, pragardtion of the compounds
of SRBRHE SO O U o 16y HOLGRL. HRahERf, R0 pairomens
potdeEived graupsn anengeteially Wely rocogaiied APy iodt ekilled SigdthieNart M organic

racesse abqve to make_ the conpounds of Synthetic

cIleaiiiig a3 goseingly, thp B0 SpPRORTIRS proGsEaE Sulieiscectsdily implied
b€k ipRodees LdFethBr GRAAAL hQBinO TarhbiSeiC SOACHAISs 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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of Synthetic Schenmes 29 and 30 of the preferred
enbodi nent s, vhe requirenents for protective groups

W32§04%?&g;ally ‘Wwel | recogni zed by one skill edﬁé/;}@%‘gos{&%p/zom

organic chem stry, and accordingly t
-appropriate protecting groups is necessarily inplied
by the processes of the schenes herein, although such
groups nmay not be expressly illustrated. Introduction

and renoval 8f\ suchysuitable protectlng groups are
t
CAE

wel I known in t gani c/ekem stry; see for
exanpl e, T.VV ene, ||" Prqt ecy
Synt hesi s, W1 &y (Neb York) ) e
products of the reactions described herein are
i sol ated by conventional nmeans such as e raction,
di stillation, chromatography, and the |ike? [0401]
Starting naterlals not deggjelrgd herein are available
comrercial Ly, .are..known nr can. he prepared by
met hods _known in the art RY 0402] The salts of the
conpounds of Synthetic Schenes 29 and 30 descri bed
aboveiarz grepaped; by rgzagt 10011 M dBP1HP5I #6 e1base 10r 20
ackd with a stoichionetric equivalent of the
cogpounds of Synthetic Schemes 29 and 30. [0403]
Exanpl es of conpounds of Genus D2 are shown below in
an,array. Preferred conpounds can be synthesi zed
aggording to the above net hods. 83 WD 2004/ 024897

/ US2003/ 3J6ig 32007 RIr--NOo oNN\VH H
Ro6 Project Ill RL 1234567891011 12 13
1415 16 17 18 19 20 1 2 3 4

R2 9
10
11
12
13
14

- 15
16
17
18
19
20

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

. substituents Ry and R, can be chosen from Substituents 1-20, as shown below.

84
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'y

5 6 7 8R.9 10 11 12 13 14 15 _ 16 17 18
19 20 Afam]y of conpounds can be rrade with the

wbsageshown in Project I11. The substi't uentp%ﬁ}smgg/p3/2007
R2 can be chosen from Substituents 1-20, as shown
below 84 f f. |I~~n 3/2007 WD 2004/024897

PCT/ US2003/ 056962 2 345 / NI N Hac CHg \N
6 789 10 :'"xx F/ v JY H3CO 11 12 13 14 15 F F
: e Ci: : ~ /g
11 12 13 14 15

F !
F
F F
F oH o
16 17 18 19 20

Compounds of Genus D3
| [0404]  One family of small molecule IgE inhibitors is defined by the following
genus (Genus D3):

O
H
N7 N>_? N Re
> \
| R M Génus D3

[0405] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, ammo a]kylammo, nitro,

- ¢yano, CFs, 0CF3, CONH,, CONHR and NHCOR],
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F# F OH O 17 1s 19 20 16 Conpounds of Genus D3 b
[ 0404] One famTy of small nolecule IgE inhibitors is

ef i y the following genus (Genus D3): '0_H 3/200
“%;““Q&%‘ ~ ~ MR Genus D3 [0405] wherein L aﬁﬁTﬁgé@@%&

i ndependently selected fromthe group consisting of

H, , alLkoxy,,aryl, st :t ut : -

it Q)" o EEER et O p E8 Blptieoe B3 s, bency,
-Hidibbs H%i@&?laﬁﬁﬁ@ak'gl, Kictein ¥ 2004 /031 89%lected from the group

PCT/ US20034A~96 3/ 2 0 0 7 [0406] wherein Ris
coggstgad g skeighhchpia, byperhied eveyslisalky of H, C - C5 al kyl,

ben p- f [ I L di - j - .

whor 1071 YHERRAG s AR aBlocRU Y SR R grom consstingof
H,a0l08, substingedilky, 61-Cacgldaliohaibstititedds U dydoalkylcpalycyclic aliphatic

al kyl; [04Q7] wherein Rl and R2 are |Pde end t|¥1 hih
greupse ctbiitged o pplyRecligr aliphade ngioyps, ngbegyl #f S%‘i“%% phenyl, naphthyl,

! i - -t .

oo AR, Tt P P Ry, ety o Pond said
sulpm'lh;terly hbﬁemmﬁz{l ﬁpiluam t—3ghffﬁ§z'{1$?mg,hwh§rﬁltphmda Qﬁﬂefqat@d 15 rndependenﬂy

phe ., Jua .. .substituted na .heteroary
SG’Q&B%B’H&F? é’ram%orﬁlgpgg %@P@ﬁ’gﬁﬂmﬁ Fpd *het er oar |

and jgfisfl  Swhsbih sl SibBLRH Gy clROsliphhatic Brohps, substituted phenyl,

het eroat ons, wherein said heteroatomis independently )
sulsstifugest lelfaplith)d nalzda @@ww d@masl(;l. Agntan 1113: FeRpeiientsx yisrein said

and sul fur: er ei n. sai
suipfgiths ilbiod (78 the B3P FotisBRe S B fibdend b BREHE Stkofy grou,
subdERddIkod dik§) Rebstinubte ik teilieadmihoalioylf BydrofyaByl, carbonyl, OH,

substituents, wherein said substituent sel e

OG0 GO0 CHGRHCOBH TGOS NOHNR G NEICOR and CONR R ; and
20 DO el K Py B Uttt s
alklyy, d CoxXypaticldalkydarshbstithted GEL-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, |
[0410] Compounds of Genus D3 may be synthesized by any conventional

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

N, i
p—

designated Synthetic Schemes 31 and 32:
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OCH3, COOH, COOR COR, CN, CF3, OCF3, NOZ2, NR R,
NHCOR and C@\IR’ R ; and [ 0409] wherein K is selected

Wfd'j@mﬂ;zla@»,group consi st i ng of H, alkyl, subst i 3/2007
al kyl, C3-C9 cycl oal kyl, substituted C3 e c ﬁ&fﬁﬁmﬁl&%i)

. polycyclic aliphatics, phenyl substituted phenyl
napht hyl, substituted @Mtﬁﬂcheﬂ@ﬁ?r oaryl and

substituted heteroaryl,” wherein said heteroaryl and

sai i t wingdbadret er oar y|-sonbi@i nrefudiohet er oat ons,
OZWFW&I d heter oat i dependent | y sel ect ed

fromm heC’gr oup consi sting ni t vgen, oxygen and

sul fur. [0410] Conpounds of Genus D3 may be

synt hesi zed byoan ntional reactions=
the art NHExa@m%@gglﬁﬁt heses i ncl u,q_g the I ovv| ng
o,k \rlons deSJ_gnaI_edﬁynt and 32: 86
~~ /041024897 PCT/ USZOO /1 007
Synt hetic Schene 31 4 NO2 reduction NC2 am nati onN
02N CI OzN-' NH2 O NO2 NOz NHCI z NH\ 02N A- 2N ~
/I NHz / NHz cyclization O2N-NNOz reducti on H2NN NNHz

dationO X111 N NCI ™ €& QeaRRicl Synt heipy ™ e NH
cydidation O WJN%@AN ducdi i (/jfﬁg__l@—' 2
H H

H
P N =N
o R N7 )_@’
e OYHN \/j:i/N\ \_7
R H

Synthetic Scheme 32
NO, reduction

NO amination
S Y, T
OsN—~ QN
2 "@ic: N A,

=\ NO,
NH, OHC / NSNS =, NG,
ozwﬂai 02”"'&‘&.)—@

0
.)\CI H R

reduction N N\ ==y NH R | VN N\ =\ _
. H : H

Sym‘kesis 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 échemes 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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N NO2 amination N NOz reduction O02NtC O02N+NH2 / NO2
NHz OHC N-'\ NWQZ 02N OzN~ NHz H O redUctlon

“@M%n HRNOHN 3 NO HH Synthesis Ofgkg@sgoﬁa%%g?’/zoo

¥ of Genus D3 [0411] Synthetic Schene
32 show nmet hods that can be used to prepare the

couPHRE Wasists And GeRiiSn [@3ndifbes 846 bt @ed & thaesytllesesd teactions to yield
appreciate that a nunber of different synthetic

compasabiloressifhienes nmay be used to synthesize the

SO iy e e A s

art

fuf@by @Al SecogBiZe variations i ﬂte-appff@nﬁ&%écﬂﬁﬂ&@ﬂdlmns from the analogous
PCT/ US2003 (6(, 3/2007 cougW ng agents and yeacti.on

reaasiods tShOWS Qat wa?s@@wnnw g DR SHRYPPIEHL Vs dn (the processes

ab\éﬁzg kosmnﬁa{fé){ﬂg%r c'{s %F g&ﬁtﬁetlc{ 4t frles tg)gﬁné k3l led in the .

appre e varrations I'n e sequence and
furtjode3] w th theeprogassmeiesmbedthemm fomtht Ipecpapbion pf itz eompounds

reacti on conditions fro the a aI 0 ou reactions
of sHARCtE: SERHRSH b @tk i a?}mﬁaﬁﬁr 5 Eqaypirements  for

%% hid h4 Q) BIedTIA URE rPlof
pr%%g% c‘ﬂ)gcﬁé sél%%g%%p% & qu%@?n t he processes0 organic

chelmssdmyl, Iambl acm@ngiyftha uaeh:a“ appmpaiate: profecie gleupcismsetssgdy implied
of .t he

oBfaEReS o ThE STttt Andier’ BEAT B, BEY ot e cxpressly

luésrn%taie N@fr8ihdtionRhd rén@&@g Bf &M smtame 91'(&&&11@ eouips afmen known in
art of organic chem stry, and accordl ngPy the use of,

ﬂxrams ob praantcechsmister: seerfgr grasapie, T jofspipesroupg in Organic
the schenes hereln al t hough such
Syaﬁng W@%?gﬁékf essly illustrat ed. I nt roduction
and [pgrgval TaE preahcts Lot aked erepstiinecdesegibgl thepsin asre isolated by
wel | known in the art_ of o@gﬁanlc chemstr%{Iy &ﬁlﬂ{
coyamipnal, maaup\sudly asérgactiopr dediiatiopectapBageap eﬂg
SYntfesd)s” Wi mbRENs YRE bsoribe8 herein are available commercially, are
known, or can be prepared by methods known in the art. '
[0416]  The salts of the compounds of Synthefic Schemes 31 and 32 described

above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 31 and 32.

Compaunds of Genus D4 }
[0417}  One family of small molecule IgE inhibitors is defined by the following

genus (Genus D4):

LGN
NL'y\ | . \,\Iﬂjj’( .
R

Genus D4
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[0414] The products of the reactions des :ri bed herein

are isolatediby conventional means such as
wedooaetson, distillation, chromatography, andedheszoesdsdesd3/2007 -

like. [0415] Starting materials not described herein

are avallable commercially, are known, or can be
pr epHid8] by wherdin dsandnidre imleperasicaily selﬁcmﬂilﬁpmme goalpt nsisting

of bl ARG S Ted B B RE duioty B, sliylamino, nitco,

CYRRP ORy, DURS, GOBEL, CCONEIRand NHCaRSS oi chi onmetric
equi val ent of the conpounds of Synthetic Schenes 31

and B419]conpyderrinsRds setasted<roma the@uaup) cogrigtingnfit,\Cidfs alkyl, benzyl,

L p O T TR TR

cabistinig dffa straighf\ob@in| bivhdRe@oneiglibdlky88 i ' 4r' i 1 1'/ WO
041

2004@8@%897 PCT/ US2003/ 035469 3/ 2 00 7 - e 8] .
wher L afdeiimR ﬁh@ﬁ%ﬁéw@%&lﬂgéﬂ@fé@%@m ppipconsisting of

HY181 b8k §%lk§/7? Cg-@; af!:l %@gﬁpé%’\ Gy EﬁcX&allfyMo Iy n?rchc aliphatic

'substit ut ed

gronpsy eubstihyean @ply@ﬁﬂl,c @ﬁ;ﬂﬁnc AlEhR subdtithtd@OPhenyl, naphthyl,

su%&itq_Fcl \MTT%’?I Bl S]baéﬁﬂ,tgt %uth)J L&%}ng(g roup % Séltesfgl r1a1:1d said
subktindéd ¥k B#5aRP c@hﬂﬁiﬂ 1 3V‘ﬁh%r8ét&n§ adferbih- & ﬁétgﬁb toh:ﬁls independently

sel ected fromthe g consisting of a stral
selegied ﬁomﬂh%mmqomw Hiiteogat) WBQII e{nﬁ&ﬁlﬁﬂm wher ein Rl

and 6‘5& re \b quqeﬂ{?ﬁﬁ’m«ég YCY E‘ ¢ he s%gsututed phenyl,

con ng o
suhsﬁmltamlnkpﬁthyls e tsibatih@el @%te%rﬁ)@dr% k]V-B sﬁb@hfﬁ%' wherein said
phati ¢ grou substltued polycycllc allphatlc

sutgp@ggsm Sepri¢r, fromd T 2oup causisiing ehlll halogeph thelpbalogens, alkoxy group,
T R T Y
O(Ehbeomﬂmomw@mﬂwcmm NOb; SR HHGOR hid CONR'R’; and
whe O%ZE] S aiw elggntl ?{r ?sa ge? rcr:]teldsﬁ'énq dt]?epgrggg gctnls}{stmg of H, alkyl, substituted
alkyl, C3-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.
[0423]  Another subgenus of preferred embodiments comprises any one or more

-of the following compounds, as shown as Subgenus D4a;
O

. R.I——é N N
- N—7 2\ H
H ] N_ _R,
S y T
|
_ R ©
[0424] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said Cl-Cs a]kyl is selected from the group

consisting of a straight chain, branched or cyclic alkyl;
89

Subgenus D4a;




sel ected fromthe group consisting of nitrogen, oxygen

and sul fur; [Q421] wherein said substit ut{ed;' pol ycyclic .
Walzb(ﬂtbgls[w groups, substituted phenyl, substigdtgehaosdstds?3/ 2007

nap y 3

and substituted heteroaryl contain 1-
substituents, wherein said substituent is selected

frompidsg 9r QUBeRORSINIIR W RHleganddnilly@dlecied from the group consisting of
substituted al kox

pol yhal ogens, al kox grogf, I Y, e e g s
Hadlkyt) spbstitiised atkyk @@cg ckeipalicyl; sybstirtadCerba cxslpalkyl; polycyclic aliphatic
hydr o I ar honyl. |
et ot poSRER o e PSR gl naphtt
subShAed naphenye) Hbté%ar'?dsatﬁﬁbmﬁt&téd heteroatlewhprainmaid heteroaryl and said .
consisting of H, alkyl, substituted,

al.kyl, C3-C9 ,
subgi it brigroarss wBlain 31 HelemaemscHHFSA R4 DelsEARy of jidependently

| i phati.cs b L tu .napht hyl , -

selpB Fhbn S eroRe Shiline 3p 2Rbbn bbfeR BTG TOPT, 1)

heth[MW] yl aw]ﬁ%ﬁlr Siid s?ﬁ'tidltéﬂq?oéy@'e]éty Eliphadc gaoups, substituted phenyl,

substituted heteroaryl contain 1-3 heteroato o
subiEvied A RYH s BPBHASHh RCTPHab SRR LT3 SUBlsplsy Wherein seid

] s , . alk

w5 B GHP AL S513 Sl G800l i ogo, o
greup) onibmiitnted  aflopy,i stig/lasybstiitedraliggy alialkylaminpalkyl, hydroxyalkyl,

cafporat OFL DTz iy A8 T CH SR k, Bricbr: and

@Ni sglgcted fromthe group consisting of H Cl1-C5
Ca ?/}f&t)enzyl ,  p-fluorobenzyl and di-al kyl am no

al kW@Whervhmisal'd? etlegtsd ﬁqon?:ﬂhe igsoupeqosistang of Brilile substituted
st E-ConPRgpatito Subrofid) 5ot Bl mbAPeRE Juifhatips, pheny
substifuted 913&?11, HWPRRSI NsuBistittal iphthy® hetdtopehdrd shiystituted heteroaryl,

sel ecte omthe group consistin f H . allcyl, .
whege 41 dreiaio vk d Said sebstayied BIPIRr] obisin 1 Reirosiemsg wherein

s s SRR el I e BB B fieolen, oxygen

anfb@ifyl , naphthyl, substituted naphthyl, heteroaryl
oG8 ormporinas 5 Holtis DIGR' B SRl conventional

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

designated Synthetic Schemes 33 and 34:
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substituted heteroaryl contain 1-3 heteroatons,
wher ei n sa|d4heteroaton1|s |ndependently 'selected
whr2089/0247 gr oup consi sting of nitrogen, oxygerpcqm@g2003/&39693/2007
sul fur; [0426] wherein said substituted polycycfic :
al i phatic groups, substituted phenyl, substituted

napht hyl and substitut @ﬁmﬂﬁﬁ@sﬂaﬁmmcont ain 1-3
subst. t Uﬁ wherei n said subst ituent is selected
(g}r ou n

f r orY pmivgiosi St i n o;;:[ 2l JE
di

ens, al koxy g ituted al koxy,
al kyl, substituted al kyl, am noal kyl ,
hydr oxyal kyl , arbonyl , OH, OCHSa COOH, COOR COR ,
CN, CF3, OCF3, -F“" NHCOR and CONRR~, —Ntd

[ 042 reiGi”rR sel ected fromtRa up/
09«)&% of—-l—l,——arl—kyl——,—s-ubslgm—m( al Kyl TC3-C9
cyc , Substituted C3-C9 c NkiyT”, pol ycyclic
al i phatics, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said
Sulfaston t ut ed het yI ThAtNEn  kddtidret er ?ﬂion@'\ 2 ~NH;
—whererr Sd¥aun atonyi s i ndependentT y'2 I\Q; /
- fromthe group con isting of nitrogen, oxygen andl
sul fur. [0428] Conpounds of Genus D4 nay be
syny hesi zed by any conventi naI reacti ons known in

the art. Exanpl er ofN syntl R'I ncl ude the foll ow ng
r@lacﬁl on nat |c Schenes 33 and 34: 90
WO 2004/ 897 20 Olé’GQGP 32007 Synthetic

Schene 33 . N2 anihation N\ NO2 reduction 02N 02N i
NH2 O /N02 NO2 N NH2 CI N NH 02N r 02N / N112 - NH2
Ocyclization N\ N/NOQ2 reduction t NNNH2 O02Nr /

HZN NN HH Synthetic Scheme 34

NO, reduction

N _NO;  amination
—
Z~Cl , NH,

== NO,

N.__NH, OHC‘@ AN N0,

i ON4- T

O,N- 2N \_/

Z~NH, N

)N
_ Cl H
reduction HN ___If N\. N\ “—'/NHZ R ﬂ/N\ N\ =\ _N TR
. 2N N N\ A _—-’-OYHN"—./ N \ / 4
H H

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 compouﬁds of Genus
D4. Further, one skilled in the art will understand that a mumber of different solvents,
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OHMN NNJUR C Il RoyHN[ / NO R H Synthetic
Schene 34 N NOZ; amination N NO2 reductlorT 02N r /

NH2 /N2 M NH OHC N N = N02 ' 02 3 :
wihlofhaport 2 tcti on M. e (N N NR [ H2N: 2N%F%§|%3f1’—|’f{?%9/69 /2007

HO R Synthesis of the Con'pounds of Genus D4 [0429]

o iy GBS B RS b i o i

cofilpetabBorebulist he art will appreciate that a nunber of

different s nthetlc re ctlon chenes. may. he used to
syntlAtillze Pre éiﬁggremgﬁ v e glbq,]gequence and

ﬁllg]%%rf A rdcBed; eﬂfahoﬂ‘é %1' mﬁg@%gﬁ&aﬁ@ fleat:ﬁ'éﬁ ccfﬁdﬁitﬁ@ §FonPthe analogous

erent sSolvents, 3/ 200
redi0Ad GRARD ér BHEAISE G08wn caluiph nray @M@W}fr@%ﬂm #he processes

condi ti.ons can be ,us es reactions to

ab 9Yf‘e‘l°dﬂﬂl%?6ﬁ$‘é%mﬂ“§d ggﬁl‘@“‘“%&%% %ﬁ?% t1led in the
art [ﬁﬁl I] aPRY @6 ipRSRsi¢d dedlibed Bereth fo?@hesﬁl@paﬁﬁ@l afthe compounds
further, will recognize variations in t appropriate

ofrﬁé}mﬂlatlorﬂqhomds t330mul ook theeprafemicd gonkodipents; thenpquirements for

th
o, e B B9, N AP 1 o rm
cheMidir)einCaco6iaaigey theduse v 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 Ry and R; are aliphatic

groups. In Supragenera A-D, preferred substituents for R; and R; are independently
selected from the following: '

92




\wy;

[0431] In the processes descri bed hereln for the
prepar ati on @f ithe conpounds of Synthetle Schenmes 33
wooddagd t he pr ef erred enbodi ments, the req%d%g%ﬂsMQB/ZOO'i
for protective groups are generally wel | recogni ze
by one skilled in the art of organic chemstry, and
accordingly the use of appropriate protecting gfoups
i's necessar|ly implied by the processes of the
o ar h <

see for exanpl e,
Greenez2 "ProtectiVve Group53| n Organi c4 Synt heS| 5",

Wley (New York), 1981. [0432] The prpducts of t he
bed h are isol ated by
[ sxtracti |st|I
} . [0433 St rtln

connerglally ar knomn,sor can be P§ epared byie
nmet hodS known in the art. "[0434] The salts of the
conpounds of Synthetlg Schenmes 33 and 34 descri bed
d by Teg gt he I ate e.-or
qui val e f the
2 LEF FEs 3 [0
Preferred enbodlnents i ncl ude species in HBPCh and
R21bre aliphatic groups. 11 Suprageneda A-D, pr&ferred
substituents for RL and R2 are independently '

ng: 92 WO 2004/ 024897
7 CIN’Ip" ~ 2134 H3C |
s CO' 2 13
1 9 20 Mor e
or ‘S&i R? are ed

18 19 20

[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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substituents 1-5 and 13. [04371 The follow ng specific
conmpounds wer & synthe5|zed and found to be :actlve in

nd ex vivo assays. They are enconpas 3/2007 -
whrbopdites? pragenera A and D 93 WD 2004/ 02489'3891’52003’%@

PCT/USZOOSAA4623 /[ 2 0 0 7 S— / NO NOOS2 'NN
OC S-3 NV / NOO ON\ S— NHH O Hn.
ON\ ICNN. "H 5 NHH N S-6 94 MD
2004/ 024897 PCT/ U 09' 07 N 57 NN/
NNp S8
N
o
o
N )
N
I \>—< >—N
N/ N [e]
al
A~ N ' S-3
N | s <::> N
N o)
" Q
N
7 ] \>_Q_,}_<:> >4
O Ny
Hle.
N }
R : )
N
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N NNS9 cco-Nf SS10 NN NNOOS5-11 N\

/
NN/ N\/ NG 95t W3/2007 WO 2004/ (24897 )
wBGHWSAaP3/ 030 62 NS-12 N/ NNC O OS fi"l%/ 3/2007
0C \ N_ S14 N/N~~NOCI()—|3%|;([&§02('J§I C4

15 / N\ / NOHO O0S-16 \ N N

89
2 N
| X N—-:
N ) @ .
' .y S-10
AN _
N _#
, S-11
N
. N N 0 '
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NNNO 96 -"~~n3/ 2007
PCT/ US2003/ 0 3;71“%” QNf 1 NO17
\

N
O Htt.,, NS 19 O\ N
Wgﬂﬂﬂﬁ“%s 20 11104 / \ Np
O O/, NpN/\NS22 O

N/~ \P S— 18 NN
\ CI P 1/{@20%@30 62

NNNS5-23 O HC ON
ﬁ 8-12
TTIH%

e

O
S-13
L L
PN o

NN S-14
N Ay .
& OH

O
N N S-15
N._ = N Y

HO
|
S N._. N
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NI N 5-24 / O ONNS25 N /N/ N W- N97 hg 3/

2 007 WR004/ (024897 PCT/ US2003/~J6 Preflerred y
WePIHh include S-4 to S-8, S 11, 5-13, 5- 3/2007
5- 174?&3%?9 to 5-21, and 5-24 to 5-25. A part%ﬁﬁszooy&%g
compound of the preferred enbodi nents is S-7. 98 ') J

WD 2004/ 024 PCT/ US2003/009'6 3/ 2 0 0 7 EXAMPLE 1

Synt hesi s eferred Errbodl rrentc;; me 35 02N N2

NHACOH, Et 8-17
2Ch|or035d| |tr pyr (NH4) 2S,
McOH 60% O2N NH2 trobenzene 175C, 24h

3 83% 02N 1 N 1) Pd/C H2 EtOH, 80CNXZ \ 2NH/ O
HN N NH N 2) , DMF, Pyr I N NH

N

l

e
N

H H
N o]
Him. ‘ \(/IN\
O ™ByN N iy
H _ H
O~ i
| }—@— $-20
N -
( L )'\O
Cl fo)
S ) N
N
cl L \(I\}——Q-N ¢ sa
N N
cl
Cl N _ q 0
( U \>—®—-N 522
N N
cl
. _
S e Y.
I
N
O N~y )’\©\ 523
o)
7 .
' - HsC

| o]
' Nl N N
ZF N 0
' 0
N SN . S-25
Y - c
_ N~ N _ o
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4\ |/ O [0438] 2-Am no-3,5-dinitropyridine (2).
2-Chloro3,5-dihitropyridine (2g, 9.83 nnﬁT was

in EtOH (15 nl) and NHAOH (28%aq. 3/2007 -
“@E@&Q@%ﬁﬁ dropwi se over 20 minutes with st|r¥$ﬂgk%WM%&ég

roomtenperature. The m xture was stirred for an

Pyefigired ommpoiis irichidecSs4 86 SISt SISt LipEs-4n 0. ﬁ??@ S-21, and §-24

¢ gq#ed to.0Cin an ice bath. The resultlng yel
$BT4°d “WRRIIERPY Coppnogns of tie proferradommbasdments &5-7n vacuo
at 80Cto vyield 1.745 g (9.5 mml, 97% of yellow
solid. "H NWR (500 MHz, DVMSO-d5) 8 8.69 (br s, 1H)
8.96 (d, J=2.83 Hz, 1H), 9.17 (d, J=2.06 Hz, 1H)
9.26 (br s, 1H). EIMS M+l 185.6. [0439]
2,3-Diam no-5-nitropyridine (3). To a stirred
suspensi on of 2-Am no- 3,5-dinitropyridine (2) (1.62g,
8.8 mol) in McCOH (75 nL) was added an aqueous
solution of (NH4)2S (20% 15 ni, 44 nnnol) dropw se
at room tenperature over 20 m nutes. The m xture was
stirred for an additional 30 mnutes at room
tenperature and then heated at reflux for 30 m nutes..
The sol ution was cooled to roomtenperature and the
solid collected by filtration, rinsed with cold MeOH
(2x20 nmL), and dried in vacuo at roomtenperature to
give 3 as ared solid (0.812 g, 5.27 mol, 60%. 'H
Nivi1Z (500 MHz, DMSO d6) 55.31 (s, 2H), 6.98 (s,
2H), 7.35 (d, J=2.55 Hz, 1FD 8.28 (d, J=2.91 Hz, 1H)
EIMS M1155.1. 99 69 3/ 2 0 7 WD 2004/ 024897
PCT/ US2003416 [ 04401 :
6-Ni tro-2-(4-nitrophenyl)-3Himdazo [4, 51pyridi ne
(4). To a stirred solution of
2,3-diam no-5-nitropyridine (3) (400 ng, 2. 6 mol ) in
nitrobenzene (50 nL) was added 4-nitrobenzal dehyde
(393 ng, 2.6 mmol ) and the m xture heated 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 nmol, 83% that was used
‘as is without further purification. 'H NVR (500 Mz,
DVMBO-d6) 814.58 (br s, 1H), 9.28 (apparent d, 111),
8.88 (br s, 1H), 8.51 (d, J 8.39Hz, 2H), 8.45 (d,
J=8.28Hz, 2H). EIMS M'284.3. R =0.55(silica, 19:1
DCM I\/EC]—I) [04411
N—[2 (4- Cyclohexylanlnophenyl) 3H i m dazol 4, 5- bl pyni di
-6-yl1- cycl ohexylam de (5). To a stirred suspension
: of 6-Ni tro-2-(4-nitrophenyl)-3Himdazo [4,S]pyridine
(4) (101 ng, 0.353 nunol) 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
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and purged with H2 gas. The mixture was heated at 80C
under an at mpsphere of H2 for 3h then filitered warm
woloeiilisd pad of celite. The filtrate was evaﬂg,r[@gﬁgg,&%p3/2007
under reduced pressure to give a green oil (88 nmg,
0.35 mmol ) that was used as is wthout analysis due to
rapi d oxidation. The green oil was dissolved in dry

DMF (5ml) and pyridine (1 . 0.3g9, 3.8muol, 0.3In)
and cycl ohexanecar bonyl ch%&%ﬁg&@i. 2eq, 0.836 nmol,
122.6 ng, 112 p. Igyaddedr MY EdRiALHs t he m xture
stirred at roomtenperature tor 15f. IO %his sol ution
was added H20 (50ni) and the m xture stirred for 15

‘m nutes. The resulting soljd wa col | ected by
filtration and purified byécﬁlf’é‘gﬁschrorrat ogr aphy over

sil'i ca®elsi Cl i talliz |onp vided 5
as a whit s|.d%&uﬁ!}% (500

VHz, DMVSO db) ®13. 06 (apparent d, 111) g 21),
8. 33 £iThiord3p-dinfBepldding(d, J=8.7Hz, 2H), 8.0

J=8.7Hz, 21), 7.78 (m 2H), 2. 37 (m 2H), 21 79 (m
7H, 1.66 (m 21D, 1.44 (m 4H), 1.8 (m 611). TLC

Rf =0.35 (silica, 19:1 DCM MeCH). ERAS_I Mt 446. 4.
Anal . (NHGZ5IBIHBER +0. CH30H+ 0002H2 0 007 WO
2004/ 024897 PCT/ US20 63/2 Sche 22N | NO2

NHAOH, EtOH, rt, *98% C2 NNz
2-Chl or o- 3, 5- di ni t ropyr i di n8 o MGkobenzereNi7d), 26  MeOH,
60% 02N NH2 | / NO2 NNHZ Pyridine, rt,,20h 3 81% H
NOZOZNN\ egcoI , 160C, N N NHF Noe N 2

6|62N 92%

\lfj: 1) Pd/C, Hy, EtOH, BOC
i N%., Q U@
7~ ~NH

2) RCOCI, DME,Pyr

[0438]  2-Amino-3,5-dinitropyridine (2).  2-Chloro3,5-dinitropyridine (2g,
9.83 mmol) was suspended in BtOH (15 mIL) and NH,OH (28% aq., 6 ml) was added
dropwise over 20 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 :
resulting yellow solid was collected by filtration and dried in vacuo at 80°Cto yield 1.745 g !
(9.5 mmol, 97%) of yellow solid. 'H NMR (500 MHz, DMSO-dg)  8.69 (br s, 1H), 8.96 |
(d, /=2.83 Hz, 1H), 9.17 (d, /=2.06 Hz, 1H), 9.26 (brs, 1H). EIMS M"" 185.6,

[0439]  2,3-Diamino-5-nitropyridine (3). To a stirred suspension of 2-Amino-
3,5-dinitropyridine (2) (1.62g, 8.8 mmol) in MeOH (75 mL) was added an aqueous solution
of (NH4)2S (20%, 15 mL, 44 mmol) dropwise at room temperature over 20 minutes. The

mixture was stirred for 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 vacuo at room temperature to
- give 3 as a red solid (0.812 g, 5.27 mmol, 60%). 'H NMR (500 MHz, DMSO-dg) 65.31 (s,

2H), 6.98 (s, 2H), 7.35 (d, J=2.55 Hz, 1H), 8.28 (d, J=2.91 Hz, 1H). EIMS M*'155.1,
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6 4 NH2NH2, Raney Ni, EtOH H2N N NH2 1000, 1h, 81% N
NH 5 RCOCI, Ryr, DMF OHN N NH 14% N NH"7, [ 0442]

5- dlhltropyrldl ne (2). 3/2007
Wé@%’@?sgz -dinitropyridine (5.38, 26.4 mm|'5‘CT/<B§2°°3’}’3%469

s;Jspended in EtOH (75 nL) and NHAOH ( 28%aq., 30 ni)
was qouieq dwnmszaﬁe o ophenylj-8HLiBRd ! @aﬁ%ﬁ&in%%a To 2 stirred

Omtgrrperature Xxture was stirr

PR Pb e digping-fraitepyddine wnqmermgr:m m@m@l Dmemzene (50 mL)
th | t |l
w;ag b 4 9ififeh @éhgd%gsggf‘rpg 2.0 Mo & Bkl Hoated gt 175°C for

2@1 abe sobvept @Jad dméiedoby (2 | Y
i 5rOO ot y Dl\/ﬁél(l}m(%) u%(ﬁg %dg@é%?ﬂfésélﬂ%’ﬁgd the resulting
orgng% sob(décol t@dgjg iﬁ&rathq-alsm@CiﬂCNd Tiz=filtg6cakdz wak M)ashed with ether

aI% a?l@dh@éi tégw%"%lais 7o STnge, nec?ftggm %41%{@}, 83%) that was used as is

D am n

wnhmpeﬁushmpmﬁﬁ&mm nfpz Nm (QO@Ingpmgbgg) 624.58 Tk s, 1H), 9.28

na;ﬁﬁ ok(jﬂ) was added an ueous
(a%ﬁrﬁﬂt ),1§§3\ﬁh 2 xéém BSOS 2H,38.43 (5. Y=B(23007 2H). EIMS

0 I—mz?g% se at room tenperature
Mo?g‘@lzo mn {?tglgsc,/g’ 1% wggrywas stirred fo:rpan

addi[044t}al 3@[2nﬁ4nﬂyaamaylahﬁﬁ@ﬁ®%emiiw@azapﬂs b@ﬁhmn-ﬁ-yu-

for.30 mnutes. The sol utl on

"5@8@ 3a1?:i;1e[ m R fperead suspensiont ofe6-Ntrp-3- (édntrepheayﬂ)wf imidazo
[4,51dybidlel @9 (101 195695k %%l Brdfe b %3520 Takoorioed Fask fitted

in vacuo at room tenpera
Wl%’@r ‘FQ!ldGIlSGB Wag ad@:dsP A1 0% Pa%n. carHran\IWn(gﬁ Q8d M‘ézzg)params evacuated

an%%%% (1'§e ng% wa}p.lgaa%jd_ aygg“l %%q)der gmtggosphere of H, for 3h

thelyHilldad harﬁl%ﬁﬂﬂ pad of
N- ( 2- Ani no- 5- ni tgPoa Jridi ﬁehte ’ghe filirate. ¥R% syapored pagler reduced
Preff%“%ﬁ"s@l"%ﬁ%?ﬁﬂ aaf (8§ g, [D.ﬁrmml)&hatl wasapyd aslisreitHod) anadlysis due to

o 0B, 5 54 B0 O S s, 0.

3. Smmqb,e@ aimt@ and oycldfancth® o 1skldfige Y}?%& hg B3 Athad %1‘8 Png, 112

)SHﬁéS%ZSOnL and stirred for 30 mn The res’u
HL\Addpd, Wasyringe shdthe Blixturstsioret pt faoixt ﬁemplammralﬁmi' rsulnqectms solution

- di d..Th d
washdRq TR0 ey A Yot 1S i 1 Bhg onipas solid was
coli¢dted Sy  fiBr#3ior0land 8 ﬁﬁﬁedl H:}f\"\'ﬁiasiﬁ%d%ogr%p MY sitica using

br. s, J=2. 55Hz,
CHgﬂ%%)}f. Crystalfiggnon prowded 5 as a white solid (28mg, 0.063 mmol, 17%) 'H -

NMR (500 MHz, DMSO-dg) 513.06 (apparent d, 1H), 10.00 (m, 2H), 8.33 (m, 2H), 8.12
(d, /=8.7Hz, 2H), 8.06 (d, J=8.7Hz, 2H), 7.78 (m, 2H), 2.37 (m, 2H), 1.79 (m, 7E), 1.66
(m, 2H), 1.4 (m, 4H), 1.28 (m, 6H). TLC R£=0.35 (silica, 19:1 DCM/MeOH). EIMS m/
'M" 446.4. Apal. (C26H3N50,+0.19CH;OH-H0.0002H,0)
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Mo

111), 8.84 (d J=8.5Hz, 2H), 8.35 (d, J=2.45Hz, 211),

8.24 (d, .F-A é7HZ 2H) 7.62 (br s, 2K El M5 Ma y
45] Ni tro-2-(4-nitrophenyl)- 3H—| 3/2007

V&pgmgﬁ p{}fl dine (4). To a stirred suspensi onnl)g?,ﬁgmoyaﬁ%g

N-(2- Ami no-5-nitropyridin-3-yl)-4-nitrobenzam de (6)

(1.15g, 3.8nunol) in ethylene glycol (75nL) was added

HC (Conc., 3 drops) and the m xture heated at 160C

for 6h. The sol ution was cOEMER 3% roomtenperature

and poQOe L.805H20 ], the r lting soI id
col | ect e| | t rat'}l'-égﬁ%%@tegafw th Hi%ﬁ Q2ed in
S

vacuo tp give 4 as apale yel | ow sl | l g,

3 5 MR (500 MHz, DMBO- d6) 5N4. B8iz(br

m?;”"’@%?éd’("%“ﬁﬁgwsnt d, 1H 8.88 (br s, &H), 8.51
.39Hz, 2H), 8.45 (d J=8.28Hz, £H). EIMS M’

284 3 Rf--O 55(silica, 19:1 DCMI\/ECH) - [0446]

6- Am no- 2- Anmi nophenyl ) - 3Hi m daz ] pyridine

(5). (¥gaes. &?Pﬁr@éﬁ SUSPRNSLQN M, ®

6- Ni tro-2-(4-nitrgphenyl)- 3 i M dazo [ 4, 5o b] PYF |

(4) (0.5g, 1.75mml) inY{ 40 nmL) was added ney

NiO (lg, slurry in HO followéd by Fyidimx &z20he hydrate

(2 m) dropwi se over 5 mrdutes. The reactjpnp m xture

was stirred at roomtenperature until the feaction

subsi ded and was &gen heated at 100C for | h. The hot

SM_ut oanva ‘bdthrough celite and, the filtrate

ngjn fentt at od rter r eIFRlECHE 68§er e. V\giz m d NO

to msdue resultmgr’g%}he f'ormati on f 2
t

V\,hlte solldthat was col ed by filtratiolf, rinsed
with HZOand air dried. The solid was then dried*in
vacuuo at roomtenperature to give 5 as a light tan
solid (0.318g, 1.4mml, 81% 1H NWR (500 102 WO

200 BHEIHLERhe PRI EIB2003/ 09( H&ﬁm
H)

DVRO-d6) 512. 27 (appar ent

7 70 6. b
(P@‘?S *b%’h% 2H) (4r9§ (br 'S, 211) [0447]

N- [ 2- (4- Benzoyl am dophenyl ) - 3H- i m5dazo[4 5-bj pyridin-6
-ylj- benzylam de (7). To a solution of
6- Ami no- 2- (4- Ami nophenyl) - 3H—|mdazo[45 b] pyri di ne

(5 (10 0.444mol) in do 5m) was, added
pyri di ngg%'z‘['@@&' DMF79L) " and moj eculjar” S|\nzoyl
Chloride (2. 2eq, I.ommot, 1 NMwas—#ddey=and
the mxture4®irred overnig The i xture was gour ed
into H20O (150nL) and the soll col  ected by
filtration. The resulting filter céke was dis ed in
hot THE (25nL) and filtered to renove the sieves. The
filtrate was concentrated under reduced pressure and

211)
. 51Hz,

thd0442] d2eAmines3,5idi ChativehlsT,
2 { whi te '?‘.Sd DRy I () ey i B HHE (535,
; 98 &5 mbhpud Eﬁhoal ( 2&%1:3@1 98N] ) was added

dro;il#l)se over 25 mjnutes with stirring at room temperature. The mixture was stirred for an
- additional 20 minutes at room temperature and then cooled fo 0°C in an ice bath. The
resulting yellow solid was collected by filtration and dried in vacuo at 80°C to yield 4.42 g
(26 rmol, 98%) of yellow solid. 'H NMR (500 MHz, DMSO-ds) 6 8.69 (br s, 1H), 8.96
(d, J=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 6f 2-Amino-

- 3 S-dinitropyridine (2) (2g, 10.8 mmol) in MeOH 75 mL) was added an aqueous solution
. _ 101




2 10. 48 (m 1H), 8.63 (dd, J=15.4Hz, 1.5Hz, 111) 8. 47
(apparent d, J46,47Hz, 11), 8.23 (d, JS8. 5“8Hz

J 8.36Hz, 1H), 8.00 6H), 7.60 3/2007 -
wiilens, >0 o.HZsO(si i c;m 101 Do Negqa’c‘/l(ﬁl)é%""i‘f&%gﬂg

C26H1902N5+2. 734 H2O [0448] The fol | owm ng conpounds
o%\g\;l-g)%(ggg‘?% 2619 dropvisS it TR terhPR RhRAYvel 8 flirifes. WhieMixture was
sthlre{d&‘o( 4n additinnaly3 Oami udys e tydn) {Shpdratincad] therd hizjiql ati wilnx for 30
mllﬁ%q\ ll'é}% f‘rmntv%lé gcr)n d &rﬁoﬁhﬁ%ﬁﬁs%%ld( r%gggﬁ%%é% stg% j)y filtration,

ru?s%@ “951 &ﬂ@ Mécﬂiif(szo ﬂf-)and ané’liln:( {fﬁcug'ﬁ rooR &&ﬂe@dﬁﬁé":@ Blve 3 as a
(appar ent , (s, 111)

re(1$ohdl(-1) 31 8 &1 ofmol, 79%B. Nm(mom mysoqis)sasm (s 2H), 6.98 (s,

2%%?%@,"%%:{3%%%9%23%%@?#2 R i s s
o NGB SRR BRSNSl 0, 15 o

ofi d2,B-IHaxlifjo-5-nitropyyidine hef3) ylnamdzm pe(ngmet e(Sémlul\)/g W385 gdded 4-

il oyigiofds (GHen 4 i itk i s kel sodis dpperature

fofj 201? Hi‘he ﬁuﬁﬁre(% t%éﬁ pmﬁe@ fnto (—130 (ib‘meﬁaﬁeﬁst(rﬂﬂ f3-80 Blifutes. The

(serles of in

&th)g yaiL@r Sﬂﬁd @fas @o(lgmd ba ﬁltar_amon @@lww BeBmifl 20 pyridine
7 H35N502+
roipo risol€vas, RS TR S0 CRa Aﬁs%%f yellgy fglig (158

| df I i L&) Be0aa 1€|§1 8af3f (d, J=2.55Hz,
oy oo o gy

T84 (h MR StBoOENA3S BhDdRFizs 280 24 Q/E.pﬁsem@ @H), 7.62 (br s,

(apparent d, 211), 8.63 (m 1H), 8.46 (m
2@%&“%1‘%9%%? 411), 8.24 (m 1H), 8.00 (m5H), 7.88
(m [@4ds] El Biinnl%(dMitrdphéng)-3ARBhidazo [4,5-blpyridine (4). To a
(C26H15C14N502+2 05H20+0. 1DMF) 103 WQ 2004/.024897

tipsedr/ SUSpORen 39D A ZMne-%mﬁpmm 3-yI)-4-nitrobenzamide (6) (1.15g,

%ﬂﬂ ) i il BRARRKI) AR (Cotly,' TURREP uld T mixture
heasted atdl 0AC fomeh. OTRBebutivnlwas £88%kd td/onrti@iffGratureand pbltiiuto H,0
(2(&)@9_3) gh%lzaselr%xg g@pﬁs mi@gtggr {)Y%ar A % I-llé gé CE’H’G in vacuo
at slojg @1 gvke ﬁ%sﬁsﬁgle I)éﬂ&)r msolﬁi Iﬁg L9, 3Jr1)92°/§) 03 NIR (500 MHz, DMSO-
dg)(3T2B8, (FEL2NG)) 2433, (3B -4) 1 H), DVES (lirCMfBH’,l, 8.51 (d, J=8.39Hz, 2H), 8.45

(@bt 210k EREL BREB R AP ity T MM 't o

sol (46118 $Bmifo44 A Rlinophenyl)-3H-imidazo [4,5-blpyridine (5). To a
stitred suspension of 6-Nitro-2-(4-nitrophenyl)-3H-imidazo [4,5-b]pyridine (4) (0.5g,
1.75mmol) in EtOH (40 ml) was added Raney Ni® (1g, shurry in H;0) followed by
- hydrazine hydrate (2 mL) dropwise over 5 minutes, The reaction mixture was stirred 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 HoO and air dried. The solid was then dried in vacuuo at
f_ooz_n temperature to give 5 as a light tan solid (0.318g, 1.4mmol, 81%) " NMR (500
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549 . Mp: 332 C dec. 1H NWMR (500 MHz, DWMSO-d6) 513. 17
(apparent d, ?FD 10.30 (apparent d, 410; 8.61 ( d,

44 t d, 2H, 8.18 (dd. 3/2007
Wﬂnéé‘é}%ﬁzgm 24, 65Hz(a2E|)areg. 00 (mH) 6H . 7. gs &T’Uﬁif"fs’“]“%‘{zo
3.86 (s, 3H), EINS mz Ml 494.6. Anal.

Mm@msmwmzﬂo (BP0, IEE)I\/FWJ(@AS 42H), 7770 (brSs, jﬂ% 6’.97}{@ s, 1H),
6@03/ 24897 PCT/ US2003/ J36Y6P 3 2 Schene
NAe(=8. 2 Hg2H N0 Nbr sy-2H), 48 er@s%%l)by Si 02 gel col um 4

o NG é%’ﬁ%ﬂf%f%ﬁ‘a@gﬂ%ﬁ%ﬂﬁﬁrﬁﬁ%@% W

bhmlaﬁRIeHm OZ’Fb Rasohytiohi 6K €H~Ani1:liH BMA%Eunéphen9§%H&inlﬁﬁ&o [4,5-
blBioe kD (afineid i immpnh Soas DME (Fml) wRoHIRS pyadine (10eq, 179,L)
at P hbleREME Ll%&es%é&g);l réhlor\l/cpe (2.2%(1, flamm%(i),ll 4(1 %ngg?ﬂGpL) was added and
the mixture stirred overnight. The mixture was poured into H,O (150mL) and the solid
collected by filtration. The resulting filter cake was dissolved in hot THF (25mL) and
filtered to remove the sieves. The filtrate was concentrated under reduced pressure and the
residue crystallized from CH,ClL/MeOH/THF to give 7 as a white solid (26.8mg,
0.062mmol, 14%). "H NMR (500 MHz, DMSO-ds) 513.22 (apparent d, /=210.95Hz, 1H),
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, 1), 8.00 (m, 6H), 7.60 (m, 6H). EIMS M 434.4.
R=0.50(silica, 10:1 DCM/MeOH) Anal. CosH190.Ns+2.734 H,O

[0448] The following compounds were synthesized in a similar fashion starting
with (5):

[0449]  N-[2-(4-adamantylaminophenyl)-3H-imidazo[4,5-b]pyridin-6-y1]-
adamantylamide. A white solid (20mg, 0.036 mmol, 9%). Mp: 400 C dec. '"H NMR (500
- MHz, DMSO-dg) 13.05 (apparent d, 1H), 9.31 (m, 2H), 8.48 (apparent d, 2H), 8.33
(apparent d, 2H), 8.33 (s, 1H), 8.23 (s, 1H), 8.11 (dd, /=8.15 Hz, 23.4Hz 2H), 7.87(m,
2H), 2.04 (m, 8H), 1.95 (m, 6H), 1.73 (m, 7H). TLC R£=0.35 (silica, 19:1 DCM/MeOH).
EIMS m/z M™" 550.8. Anal. (CaqH3oNsOx+1.5H,0+0.2CH;0H)

[0450] N-[2~(4-cycloheptyllaminophenyl)-3 H-imidazo[4,5-b]pyridin-6-yl]-
cycloheptylamide. A white solid (100mg, 0.212 mmol, 48%). Mp: 374 C dec. 'H NMR
{500 MHz, DMSO-dg) 813.06 (apparent d, 1H), 9.98 (apparent d, 2H), 8.38 ( m, 2H), 8.27
(s, 1H), 8.12 (dd,/=8.3Hz, 25.8Hz, 4H), 7.77 (1, 4H), 1.95-1.4 (series of m 22H). TLC
Rf=0.35 (silica, 19:1 DCM/MeOH). EIMS m/z M 474.6. Anal. (CzgH3sN50,+0.27H,0)

[0451]  N-[2-(4-(3,4-dichlorophenyl)amino-phenyl)-3H-imidazo[4,5-
b]pyridin-6-ylI}-3,4-dichloro-benzamide. An off white solid (150 mg, 0.26 mmol, 65%).
Mp: 372-374C dec. 'H NMR (500 MHz, DMSO-dg) $13.29 (apparent d, 2H), 10.64
(apparent d, 2H), 8.63 (m, 1H), 8.46 (m, 1H), 8.29 (m, 4H), 8.24 (m, 1H), 8.00 (m S5H),
7.88 (m, 3H), EIMS m/z M 571.3. Anal. (C26H15ClyN50,+2.05H,0+0. IDMF)
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i [0454] 2 Chl oro-4-am nopyridine (1): vvas obt ai ned
froma commrerci a;l source. [0455] ) .
4-ni tyaani nopyridine (2): 2- Chloro4 3/2007 -
Wéyzﬁud&ﬁ@?l (15g) was added slowy to cone. %E{z’%&%&g
m) at 0C. Then a mix of cone. H2S04 and fumi ng

nitr ci +
per |{b‘g52$f %Si[%ﬁ%%-@f%ér%%eg dﬁ%nﬁ?%ﬁ%ﬁo £5; %4 Ryridio-6
ylj-@ohléepReiyd)-béaaiids. niAgﬁmtcaqummegj Od}&tlanmoﬂ;slﬂ%) iMye >400C
d treated with 28% NHAOH until pH_3
degycl] ML, IRSOrda 2 A inpavent Ao o4, Gng2H), 8.62 (m,

S, B 851,56, SR BP0 48, 505

J=8 438z (4D, EMS )= RE 55@1181 And. (82H,,ERO, FOBBSHIB+E. M'ﬂ)M)F)
and 173 (M. [0456] 4- Am no-2 chl oro- 3- nltropyrldl

(3) [6d458] 4- ilFrt-g1- mﬂm!a'pbensﬂ)asmewﬁlpwl)réﬂtw amlﬁéry

oA A MR Aok s SIS 021 o,

54%). 2087 332 dhdec. HASOMIR ISOMHA MMBOad:p &13.1 7 {afiarémrd, | 2H), 10.30
Afrter the solution_had cooled to room n%e ergigraﬁik_
(appazeop8ufd Bt d &rdeindt &P@ oA 3@9@?31’& (@il £78-25Hz,

24'%3%&’\/\}{@%% gcét Sﬂﬁle-%grgy ?E% Ee ye ow so#gl@1 946 Anal.

(CxH 5 ChLHiNsOg¥ (2 ER0d-OviNEY WIth cold ice water and air
dried (1lg, 89% . The dried product was boiled with
C6H6 (0.500 L) with continuous stirring. The sol ution
was cooled to RT for 5 h and filtered the yell ow
solid major isonmer 3 (6.0g, 55%. 'H NUR (DMSO-d,; 500
MHz): 8 7.89 (1H, d, J=6.10 Hz), 7.33 (1H, brs); 6.82
(1H, d, J=6.10 Hz), EIMS: 172.9 (M 1). [0457] The
not her |iquor was purified on SiQ2 gel colum (30 g)
by elution wth (Tol une-Et QAc, ( 85 15) affording the
desired m nor isonmer 4 (1.0g, 9% "H NMR (DVBO- d6;
500 MHz): 8 8.83 (1H, s), 8.10 (1H, brs), 6.95 (1H,

s); EIMS mz: 174.8 (M+l), 172.8 (M). [0458]
2,4-Di am no-5-nitropyridine (5): A solution of

-4-am no- 2-chloro-5- nitropyridine (4) (1.0g, 5.76
mol) in 50 M 28% NHAOH was heated in a seal ed tube ,,
at 120C for overnight. After cooling the reaction
m xture to roomtenperature afforded orange red solid :
5 (0.770g, 77% . 'H NVR (DVMSO d6, 500 MHz): S 8.66
(1H, s), 7.35 (1H, br s), 6.73 (1H, brs), 5.67 (1H
s); EIMS mz: 155.2 (W), 153.2 (M5') [0459]
2,4,5-Triam nopyridine (6): A solution of 5 (O 540g;
3.5 mol) in EtOH (50 m) and Raney Nickel (0.600 nm.)
-was stirred under H2 atnosphere for 3h at room

" tenperature. The product was freed from catal yst by
filtration through celite to give 6

{
S
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(0.428 g, 98%- 'H NMR (DMBO-d6, 500 MHz).: 6 7.11 (1H,
s), 5.65 (111, js) 5.12 (2H, brs), 4.64{(214, brs)
WO.Bd4/q22847 brs); EIMS nfz: 125 (It) and used agci/gsiolsdsads®3/2007
t he next step. 106 WO 2004/ 024897 PCT/ US2003/ ~A962 3/'
2007 Scheme 38 NH2 CO2H HZN _ Il PPA HZNNNO / T
180C, 6h, 56% N2 NNH2 HS 6 NOZ 7 Acid Chlorid
THE/ Pyridine H RT, 4h, 58%\/ H2 ON\ N ONNMH 10
H RaneyNi ckel /H2 6 N/ 02°°B@8§3780C, 30 H Aci d
cthtoride—THE Pyridine—mn—92%9—RT, —4h 5% O N+H1+9
/ NNHO N\ \'/ NHHO MOHH O 11¥H3SBH RT/ 2h 52%
X 2 CH3SBH 12 [0460]
2-(4-Ni tro-phenyl)-3Himnm dazoPA-&
pyridine-6-ylamne (8): 2,4,5 Trig
0.660g, 5.32 mmol ), p-nitro benzoi d (7, 0.888 ny
5.32 nmol) was taken in PPA (30g9) rd heated at 180C
for 7h. The reaction m xture was cooked to room
tenperature and poured on to crushed,ice. The excess

yridi ne (6,

and washed w|t hmses a
' ( : I\/ECHON,TE%:

in 2:
filtered n/p ed the p
1
Commercial Compound
NH,CH | 774
120°C/6h
NHa NH3
HN OxN AN
X . Raney Nickel
H,/3h/RT z
98% N NHp
N NHa 5
6

2,4,6-Triaminopyridine (5) was prepared from the ref, R.J. Rousseau and R.X.
Robins; J. Heterocyclic Chemistry; Vol. 2; 196-201 (1965). '

[0454) 2 Chloro-4-aminopyridine (1): was obtained from a commercial
source.
| [0455] 2-Chloro-4-nitraaminopyridine (2): 2-Chloro-4 amino pyridine 1 (15g)
was added slowly to conc. HoSO4 (30 ml) at 0°C. Then a mix of conc. H,S0; and fuming
* pitric acid (12 ml+12 ml) was added slowly over a period of 40 min. The reaction mixture
was stirred at room {emperature ovefni-ght and poured onto crushed ice and treated with
- 28% NH4OH until pH 3.0. The yellowish solid was filtered and washed with cold water
and air dried (2, 17.6g, 89%) 'H NMR (DMSO-ds, 500 MEZ): & 8.40 (1H, d, J=5.5 Hz),
7.52 (1H, brs), 7.39 (1H, dd, J=5.5 and 1.6 Hz); EIMS m/z: 196 (M+Nz") and 173 (M),
[0456] 4-Amino-2 chloro-3-nitropyridine (3) amd 4-amino-2-chloro-5-
nitropyridine (4): Finely ground 2-chloro-4-nitramine 2 (12.5g) was carefully dissolved in

105




times). The sol vents were renoved and the nitro am ne
precipitated W ﬂ] Et OAc to give 8 (0. 5759 ;5601.). 1H

“%g%dﬁ 500 |sz) 511.10 (1H, brs), EF%’S_E")"?’A”%&%/NW :

25 (411 m), 6.50 (1H, s), 5. 67 (2
EIMS mz: 256.4 (MF1) and 290 (M+Cl-); [0461]

co%f CHQB'@ ?@@Eﬂ);ﬁﬁf(ﬂéa'te‘a AQ0OPC for 1h. After the solution had cooled to room
2-(4-nitro-phenyl)-3Himdazo[ 4, 5-c

temymramm -véasyropredrmingtecriighed iced0308g) amﬂ tregtedovith 289 NET. Q81 until pH

1 45 1) i TH d i di. 10 .

3. PO ook R ARC  R F drd e g yetlow solid

whd HRerBiRh] WARedAR IR doldanshw Bl bRt aRldrice Mg SRS atheideied product
for 4h. The reaction was quenched by the addition of

wagchasled vaitit Csle (qxémo biwith cprfinngys stitingr ddie sqlution yas &ooled to RT

o5y e B P BRARRAERT & G BB Bhasod soo
MBERGULE9 ALK, &, $95 00 }15}3%33 (1H, b %.30Q120Q47-921887), BIMS: 172.9 (M
/ US2003/'d3 R 3/2 00 7 NI\/R DI\/SOd6 500 I\/Hz) 5

)13 49(1H s), 10.38 (1H, s, 8.76 (1H, s)

45,2 o 5 o g o

mﬁh@l‘dlﬁlwiﬂtUAd\@SS uspﬁféramgtthedmﬂ BinePisofrR4 871 .0g, 9%). TH NMR

Iohexanecarbox
(D% %/3 (1@1,15) ,811@6(25@ hrsy, SCS]S (1H, s); EIMS m/z: 174.8 oM,
17 )éégfl e6y|] am de (10). A solution of 9 (0.095g,
g I) in EtOH (10 mM) was stirred wth Raney
Ni cHe458]0. SE,Q-Iﬁahjmm-ﬁdﬁtromddmge(ﬁ).atmmnmneafa@t -21811G-2-chloro-5-

SRR (1 G0 BRPRL g 7 BEVar  PLTEL WP e Pl feied tube

126“?3 £ &l'éi!m?m n%f’@e? 069111%8&18 reSdith ﬁ:ﬁbﬁﬁr&v‘ﬁsrdéﬁﬁ%nﬁﬁrdt&e afforded

for next s Cycl ohexanecar boxylic acid

ordnge (red sylis] SK@ﬁaﬂgc'HI%)onﬂ KRR DMSOide, T0% MEzH 4866 H, 5), 7.35

(g b SR gk Py Pl R0 B TS AT ©

4’59@ m ﬁ46¥¥h§ﬁﬁi@?ﬁ @y sdihesd 68 5(©0.9268, 315, mmol) in

was added and sti rred at roomtenperature

Et@Hr(SQ nﬂ) andeRaI@ad‘ilp@i (0000 mPevagesbirred yad Flptpsnkeifcfpe fh at room

ten?éég tiglI p%%ﬂ? al;“ﬁ{&ﬁdr %&X&%ﬁ%ﬁl@aﬁaﬁ#@h £hiftYo give 6

(0.8 8u) m%y;a 'EhNeR (DMB@dgit $00elAr) de d. nlh(a}ﬁeg,. 5.6% (1H, s) 5.12 (2H,

brsh 4pd rodu h%ﬂ]i ?%\]@tfgrs)é‘glﬁ v SOl | ?I‘(IQ) ggf ’ (y%pgj’;@mt’step.

10 27 (11 brs, NH), 10.07 (1H brs, NH), 8.61 (1H,
brs), 8.27 (1H, brs), . 8.07 (2H, d, J=8.0 Hz), 7.79
(2H, d, J=9.0 Hz); 2.52 (1H, m, 2.36 (1H m,
1.83-1.17 (20 H, m; ERAS mz: 446.5 (\,f+') 444.6
(M); Anal. (C26H31N502.0.91 H2O C, H, N [0464]
- Cycl ohexanecar boxylic acid :
[ 2- (4-cycl ohexanecar bonyl - phenyl) 3H imdazo[ 4, 5- c]
pyridi ne-6-yl]-am de di net hane sul fonam de salt (12):
~ To a solution of 11 (0.100g, 0.225 mml) in MeOH (5
m ), nethanesul fonic acid (0.050mM) was added and

106




e

stirred at roomtenperature for 2h. The solvents were
renmoved underi rieduced pressure and acetaneé and et her

weezoesedged. The solid was col lected by filtrapipasionsdd®3/2007

give the product 12 ) (0.075g, 52%. M p. 258-268C,
"H NNIR (DVBO-d6, 500 MHz): S 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 I—Izéb 8.7 (1H s), 2.40 (6H,
s), 2.37 (2H, m). 1.91-1. 20N m: EIMB mz: 5411
( MFCH3S03My, 446. 55¢N+1); Anal . C28H39N50882 X 2.20

H20) ﬁl Hi N S 108 WO 2004/ 024:%9 [/ UUS2003/ 838962 3
215 chene NPNO Aci d |\I’I
I ~ / & / Pyjri @ .

Ni ckel / o 80C 90 m n, 100% N \ NH -
O Acid chloride”O 15 THF/Pyridlae/SN\ / RT, C]\I
50% H 149 H Acid chforide THF/ Pyri di ne RT, ON, 16%

HN Nj\/ ON\ - N 17 MBM/EQWN%TWPNFPP’EO

8065 N 16
N _# N
10 H  Raney Nickel/H, >—©—N
EtOH, 80°C, 30
Actd Chioride) TI-IF/Pyndme min, 92%
RT, 4h, 51%
N |
O N
[~ T
A \ NH
H 0 MeOH N o

52%

[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 nentralized carefully
by addition of solid K,CO; pbrtion_ wise (caution) till effervescence ceased. The brownish

green precipitate was filtered and washed with water and dried. The solid was taken in

- (CH,Clp: 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 EtOAc to give 8
(0.575g, 56%). '"H NMR (DMSQ-dg; 500 MHz): §11.10 (1H, brs), 8.77 (1H, s), 8.45-8.25

(4H m), 6.50 (1H, 5), 5.67 (2H, brs); EIMS m/z: 256.4 (M™") and 290 (M+CI);

[0461] Cyclohexanecarboxylic acid [2-(4-nitro-phenyl)-3B-imidazo[4,5-c]

pyridine-6-yl}-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 pf Si02 gel. Elui_:ion with EtOAc afforded the desired product 9 (0.095g, 58%). 'H
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[ 0465] Adamant ane carboxylic acid
[2-(4-nitro- phpnyl) 3H i m dazo[ 4, 5-c]

o 6-yl]-am de (13): To a stirring Solu 3/2007
WYLV (0.240g, 0.94 mol) in dry TB 9;) %it’ﬁaej%’/ﬁg
(15 m /0.400 m ), adamantane carbonyl chloride

)
ke @8080,&; 4 R s |18 GREdoamduTe NERS bR o gadar, o
105 a0dSTHALBS6(1Ha), ST, Rl 564201 6y S i SO, 364 O

filtered an P ed through a SiQ2 gel u3|ng
) oduct éivaéluﬁ@ﬂ“[" %1’5?“{/%6&3 (0.265g, 67%. 'H NVR
5 -
br S @kﬁﬁ @g%lomneczﬁ-bﬁéﬂﬁla&&zg (‘(ﬂaﬁnmﬂ@hen?%@il—éﬂﬁﬂazo[ﬁ# ,5-¢]

pysjdin@6Q0L-damble (105 scﬂ)morEbm (ﬁzOBSg A% s:r(um i) B§@H d0eml) was

stlfrfd &th&%ﬂnﬁgg%q@ﬂwe I G agslp ere at 80°C for 30 min. TLC

shOwed b @ﬁuﬁrg»ﬁliteﬁm ﬁ%dﬁétéwas el qidﬂ bﬁﬂly@tfbyilﬁlh(aﬁoﬁ @BGugh celite to
0.48 mmol ) "and Raney N ckel (0.200 ml) in EtOH (10

yighl pmines] 0s(0i 08P . P2imdbat vHE vsedwssp B eXEREBOC for 90 ni n.

TLC E.

{1 o8] o CURGRRb BT Cferd 12 e IBh A Ekar bR phegyD-3E-
iméditoPS-BP betidihe- @ yljranmids 11  afd @rsﬁntrt@ s@lnmne oI410 (0.080g, 0.24

(0,2009, 1009 .used for the nex ]9 V\Q
el 4n go SHF/ Ryirings 08 0s)/0.585 or) syqlohfxeﬂ%cﬁ ?Itylé’l?]f’ﬂ e (0.060 ml,

1 15}

0D A sl BRI & Al lempgratugy for 4, The seagtion mixture was
queyched iwith Gatel hndntitted (di530 niin. dlteoyeilomosolist wasrifiieretl4 dried, and

Pl bbb S s P Rl s procuc

11 Qs ﬁght yEIB)so @ 8.08 8¢ Eﬂwﬁ 1512357 O HAMR O@IMB ORI 0BMERR): 5 12.99

argon overni The reaction was quenched wit

(1Habre,rNHDsd10sﬂ (lrfédaratNHbdMWeﬁ]bbl’omAMé) Bl G, firs), 8RA1H, brs),

SR I 2R AL 0 o

CEDES h{@%@% 4466 SM %2061, (@mlNémzmmg@ c HLNWR
O d6, 500 X 3.02 (111, brs, NH), (1H,
br s[04} | scmol(exaneqarboxmm)acuk I%@-enclqheﬁslecasbgmyl~phenyl)-3ﬂ-

im 6[4? 'Hgl’%’f?‘éﬂé%‘;'d] gfn‘“fﬁ é‘m%ltw@e’ niu!foﬁﬁﬂ%é‘%al%ﬁ%ﬂ %‘0(% solutmn of

11 (6.8a043 0192626108 5n NBMOH @ i), nivthanBefifdhic acid (0. OSOml) Was added and
Adamant ane-| - car boxyl i ¢ aci.d

stirpesl ot zoqua _tqu@e@gﬁg%h Bndheslvsnig were removed under reduced pressure and
eﬁFJh%%h )eFﬁJé{frvs}gHE %c?d%ﬂ[ Dhe s(ilhd ?%5 E&%é&?ed%}yﬁﬂn’aﬁﬂﬂ ﬁ?%(vé e roduct 12

a so am ne

(0.0} 52%E MP. 268-268°Cy D M@M&@-@g e500MEE): A 6tHirfss, NED,

- 1085 R B (BT8: 0¥t oS e, T B GRS, 878

(mlr%g g' 40\RF sp sHR. iﬁ(%H“?ﬂ)t 1979%0 20 HBImp Hosdag: 8851 (RA-CH;SOH),
446p5 (M“), Anal (C23H39N50382 x 220 H,0) C, H,N, S
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\-W./

1699 . Mp. 250C 1H NMR (DMSO-d6, 500 I\/I—J;% 513. 05
(1H, brs, NHY, i9.56 (1H, brs, NH), 9.46 (1H brs,

wiHoosBu@h (113, brs), 8.24 (1H brs), 8.11 (%,?gzgﬂsﬁgg%pwzom

J=10.0 Hz), 7.87 (2H, d, J=10.0 Hz), 2.20-

m; EMS mz: 564 (Mel); Anal (C34H37N53x 1:36 H20).
[0469] Adamant ane- | - car boxSdhemed®i d [ 2- (4- (4-

hydr oxyadamant anecar bonyl - phenyl ) - 3H— m dazo[4 5- c]

pyrd ine-6-yl]-amde (17): To a sgl ofn

ny, 0 Et OH (A@d(fﬂo}lde Na H4

mol ) Nehe Wb /t 3

| h. The™%t htnol s rermvmi,sa,m!%.th si due

washed with water. The product wa sol veg in I\/le()—|

and THE andS8filtered to renobve any inorganl c solids.

Has.a \M’]Ite solid and filtered 0.011 pmed do43, 100%
1{% 9 Miz): S 13.05 (1H, br§, N
8. 59 0(71%%1 g{d‘g) 0=8
: 2H, d, HJ=8. 3 Hz ﬂ ; : .
4. 1H, brls, OH), (7 )
(2Z8HYmM; EMS mlz: . 6 60&TQN(5NM : Anal1
( C34HBONSBx 3.5 HZE H N 110 j ~—11 Mo
2004/ 024897 PCT/ US2003/438Y69 3 2 0 0 7

HZNHN O N N NNO Aci d Chloride Np2 N 2°8§ §q1li}’8° Tﬁg@?@j\l

2y, 3096\18 8 Raney NlckeI/Et()—| H 80¢,

NI\/NHONHN Hl O.Aci
'|neRT,C]\I 3A)
i C AathRH,/EtOH o

ohept ane carb
4-ni tro-pheny

H- i mg@lazg[ishs o

OH

[0465] Adamantane carboxylic acid [2-(4-nitro-phenyl)-3H-imidazo[4,5-c]

. pyridine-6-yI]-amide (13): To a stirring solution of nitro amine 8 (0.240g, 0.94 mmol) in

dry THF-Pyridine (15 m1/0.400 m!), adamantane carbony! chloride (0.280g, 1.41 mmol)
was added and the mixture stirred at room temperature for 3h. The reaction was quenched
by addition of water and the resulting yellow solid was filtered and passed through a SiO,
gel using EtOAc as a eluent to give 13 (0.265g, 67%). 'H NMR (DMSO-ds, 500
MHz): 6 13.51 (1H, brs, NH), 9.60 (1H, brs, NH), 8.78 (1H, s), 8.45-8.40 (4H, m), 8.32
(1H, 5), 2.00-1.60 (15 H, m); EIMS m/z: 418.5 (M"%) and 416 (M™).

[0466] Adamantane carboxylic acid [2-(4-amino-phenyl)-3H—-imidazo[4,S-c]
_pyridine—G—yl]-amidé (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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pyridine-6-yll-amde (18): A solution of am ne 8
(0.200g, 0.78mwl) in dry Pyridine (5 rﬁ) and

w&é@d&gi@zane carbonyl chloride (0.200.m 1 %%W0%3/H%93/2007

d at 80C for 2h. The reaction was que
by addition of water and the yell ow product was

1) et Aaandhi Al aotsbgaRedagn zgcggiaa%uaﬁt%&%onyl-phenyn-

El ut exane 4) vyiel

3mmndaad[4;ﬁ~o]dpmdm%(ﬁ1-9m (1:501%10 4 b‘blnm cHmBmeltd (6200g, 0.50

e duiipidaie 16 Sl omn HadRatcgtb b thbride (0.150g, 075

mﬂiog Qva% ‘ﬁﬁdéd]%d'ﬂtm@a at roéh'Y@nﬁéﬁturé”&Qlef Mkoﬂ ovefdighl, T deaction was

Cycl ohept ane carboxylic acid
qu[elzcl‘l(ed, Vialﬂl wetep land gtired3at- tooittemppriige for] 30 min. The yellow solid was

e

thdll desited ﬁ@aﬁ&d 18t ((Bpﬁgunsi@%) H2 Mtpnvw*le; I-I[‘W[RQO(DMlowds, 500
TLC showed no starting mater

M 8d 302k mm; . 6§ i b, MR, 47 G0 NER) B4 (SHa 9 524

g, SYBRSEE P90 0l OB, 9ok 05 B B
448 qite Mnahﬁlgﬁ@sblbmo 8S IO) €, H, N.

pyr&4 q%icl ohept anec%r?c%g Oxy%zgny“f r{ész?é‘li-?g@gqgégkbﬁn?@ml}?rbonyl— _
BB AALE ot L 051 gt ¢ o1

g, 028 achdd)dinadrgt pyhdms QL0 thD ret sodm rtenipfatiﬁ-ueo drliett@dpe:taatauﬁ garbonyl

c@&gﬁ&bg%&% SV@%S\%@P gtqnﬁl @ar t r ?)IHW {egwsgmélie ygler argon

ovérﬁfghk h.A wdli® MJu (&@ﬁlefnhbﬁ@r 801 5)diffopdbdogstirb@ $e6dhct 16 (0.025g,

roughaS| colum, eluting with ethyl _acetate

16%ﬁf Mueaﬁ(hCmH{M@MSQ@G,(@O(Mﬂg) 53805 (11 bys, WH.D-56 ({LH, brs,

N6 b g e A b 322 é%%ﬁ A= 08188, 7.67

d, :ﬂ:amm 004/ 108049 1, BT EMIBARE! 5 Andl 37N505:82.36 HoO
)2J98% %4 1H, m, 249(1H@C32H3753 20

1. 9[04159125 (&damantﬁye-lﬁammlz 474. 4 (M2 ang 472 6 [2-(4-G-

s R b L A5 bl

To @NpiuBibooli18 10.065 mg, 0.115 mmol) in EtOH (10 mi), NaBH, (0.020g, 0. 53 mmol)
was added and the mixture stirred at 80°C for th. The ethanol was removed and the residue 7
- was washed with water. The product was dissoived 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-ds, 500 MHz): 5 13.05
(18, brs, NH), 9.36 (2H, brs, NH), 8.59 (1H, brs), 8.29 (1H, brs), 8.10 (28, 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);
BIMS m/z: 566.6 (M*"), 601.5 (M+CI); Anal (C34H3oNs0sx 3.5 H20) C, H, N.
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H Raney Ni ckedMeOH/ THF O N\ Rt,2b,88%H\ / NHO

Acidt chloride;i0 N\ N \ 24 Pyrldlne SOCN/ \ a NH2
wWOnoaekaiyy for 2h iJ H 40%\ | 22 Acid chi orlﬁcﬁgsg03/g339(g93/2007

chloride H Pyridine THF/ Pyridine N NN RT, ON,

RT, ON, 47% \ //4 NH/ NHHO NN25 N NH HO 23

NaBH4/ Et O 80/2h 0 79% H @cheed\ / NH HO 26 OH

[ 04731 Pyridi ne-2-carboxylic acid

12n(4- {tr‘Q phen I) 3Him dazo [4,5-

pyr i |- e (21) AcidCHatdt | 0 m E @_
(0.1 ) arid mwaielmw

hydr oc Ior}Hde (0. 180g, 29%0*?‘70') dry p |d| ne (5
m) was stgrred at room tenperatu over ni ght Af ter
addition of water the brown solid was filtdred and
passed 112 WD 2004/ 024897 PCT/ US2003/ ; 3~962 R3dey Rick:I/BiOH
through a SiQ2 gel, eluting with CHC 2: @htc( SRk, F3%
é:lffCﬁdi ng tﬂe desired product 21 (0. 0659, 319%) .

3 NH
N
H o Ac:d chloride \Oj @
20 Pyridine RT, ON
39%

[047'0] Cycloheptane carboxylic acid [2-(4-nitro-phenyl)-3H-imidazo[4,5-c]
pyridin'e-ﬁ-yl]-amide (18): A solution of amine 8 (0.200g, 0.78 mmol) in dry Pyridine (5
ml) and cycloheptane carbonyl chloride (0.200 ml, 1.24 mmol) was heated at 80°C for 2h.
The reaction was quenched by addition of water and the yellow product was filtered, air
dried and passed through a SiO; gel column. Ehiting with hexane: EtOAc (6:4) yielded the
desired product 18 (0.088g, 30%); "H NMR (DMSO-ds, 500 MHz): §10.38 (1, brs, NH),
8.76 (1H, brs, NH), 8.44-8.39 (4H, m), 8.33 (1H, brs), 2.92 (1H, m), 1.86-145 (12 H, m),
EIMS m/z: 380 (M*), 739.1 (M.

[0471]  Cycloheptane carboxylic acid [2-(4-amino-phenyl)-3H-imidazo[4,5-
¢] pyridine-6-yl}-amide (19): A solution of 18 {0.138 g, 0.36 mmol) and Raney Nickel
(0.400 ml) in EtOH (20 ml) was heated at 80°C under H; atmosphere for 90 min. TLC
- showed no starting material, the amine 19 was freed from catalyst by ﬁlteﬁng through a

celite pad and evaporating the solvent gave a solid 0.094g (75%). That was used as is for

the next step. |
[0472] Cycloheptane carboxylic acid [2-(4-cycloheptanecarbonyl-phenyl)-
3H-imidazo[4,5-¢] pyridine-6-yl]-amide (20): The amine 19 (0.094 g, 0.27 mmol) was
taken in dry Pyridine (5 mi) and cycloheptane carbonyl chloride (0.100 ml, 0.622 mmol)
was added and the solution stitred 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 (DMSO0-d6, 500

| _IMI-IZ) §13.40 (11, brs, NH), 10.09 (2H, s, NE), 8.81 (1H, brs), 8.145 (2H, d, 79.0 MHz),
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[0474] Pyridine-2-carboxylic acid o

[ 2- (4- am no- phenyl) 3H i nmi dazo [ 4, 5-c] ) .

yl]-aride (22): A solution of ani d &:I,U 3/2007
w%ﬁ’%‘%%g 522 mmol) i n THE MOH (5t 15m0) v s2on/dtded

stirred vvith Raney Ni ckel (0.150 ml) under H2

h )t fg12 @2@[1 '.rmg@ﬁlg.
7@@?%% rom ca iysqm{’)y flf??gfgﬁnhqtgﬁrg%sg aﬁr‘? z: 4744
M vad 422.6(M D5 Agal (B38::M40,p6, HyN. used as is for the

next step. [0475] Pyridine-2-carboxylic acid
[ 2- (4- cycl ohexancar bonyl - phenyl ) -3H i m dazo [4, 5-c]
pyridin-6-yl]-amde (23): ghealditi on of am ne 22
(0.040g, 0.12 mml) and cycl ohexane carbonyl chloride
&? 100 m, 0.68 mmol) in dry THF(E’yri',;Hin (
iy tirred cliRA efat AN
Witk - Ak gnsc beul éEie{ > NOz2
- ; $dbg; £79%9 Mp. B58C,
NVR (DI\/SO de, 500 MHz): S 13.5 ( brs, Nby, 10.60
(1H, brs,8NH), 10.13 (1H, brs, NH), 8.78 (1f, d, 1=5.0
Hz), 8.74 (1H, brs), 8.46 (1H, brs), 8.24 (
=14 8,115 (2H d, J=8.0 Hz), 7.81 zﬁ—‘f‘ iV MeOTTHE
A 74 1 ]git, J=10.0 and 13.5 %
L J4- 1) (1@ H m,; EM nz: }414 4(I\/H-)
')H Anal (C25FP2 cidehipri

Il >

n%‘ﬂl ne- 2- carpaxyl iRridiej 89°C NHz
[ Z- (4- adan@ht anecar of plmagalk)tfo'slzh | {Yp c]
pyridi n-6-yl]-am de/¥ Agpgol ution (OO g

0.197 mmol ), adanr ade car onyI loride (0.0
O 30 nmmol) in dry Pyri diAv cfibri was stirre tadchlt)ﬁ@C

2h After usual ~wor k- up_#+he&ysdite d was tr %} h
Fd wa PN %% ed an gﬁg}

r The sol
w e’I'Jtlng wi t h Et QAcaf f ord¥rng

4H(099, £60) . M p. 3§5CN! DVB@-46,
13.19 ] brs, NH), A7) (IH, N NH
9. 39 1H, brs) 765 (1H d, . 8.

(1H brs), 8.45 (1AL bys), 8.24 1H,,“d, J=8." Hz), ©
8 14-8.09 (211 , 2372 (
J=5.0|and 7 HZN\ 2.0 (3H, brs), 1.92 (6H, br
11?%3}%/@1‘1 @r@%b EIMS M z: 493.5 (M'): Anal
- (CEH28NED2 x 1.23 H20) C, H, N. [0477]
Pyri di ne- 2-carboxylic acid
20 4-£4- ﬁt oadammant anecar bonyl - phenyl)-3H-i m dazo
4, 5]c] §{Ham de (25): A solution of 22
0.0 ' p , 4- ket oadamant ane car bonyl
chfori de (l@ 0989,_ 0.46 fnol) in dry Pyridine (5 m)
stirr roo erature overni ght. After usual

L.

wor k- up t e soI id wgs tireated with sat NaHCO3. The
solid was filtered ugh sintered gl ass funnel
precipitate with - et hyl acetate and hexane to

give a solid 25 (0.088g, 70%. Mp. 235 C 'H NWR
(DMSO-d6, 500 MHz): 5 @8.19 (1H, brs, NH), 10.48 (1H,
brs, NH), 9.57 (1H, brs, NH), 113

[0473] Pyridine-2-carboxylic acid [2-(4-mitro-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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WD 2004/ 024897 PCT/ US2003/& h9 3 2 0 0 7 8.765 (1H,
d, J=5.0 Hz), 8.72 (1H, brs), 8.46 (1H, - brs) 8. 24

“((jl.jﬂﬂ4/§|3489]7—7 5 Hz), 8.12 (2H, d, J=8.0 Hz), g@T,@ggﬂb3,3339/693/2007
J=8.0 Hz), 7.72 (1H, t, J= 6.5 Hz), 2.24-1.90 (13

H m: EIMB mz: 507.5 (M+), 529.5 (M- +Na ), 505, 6
thiddgh;a 4108 fel R GHEo HﬁCI}i RO AN0G) affordihg [HAGESIred product 21

%l di ne- Z- car boxyl i ¢ aci
(0[ gA104- hydr oxyadanant anecar bonyl - phenyl)-3Hi ni dazo

(0, RHIPY! btk BT bt bt o O i 145
pﬁ:&ﬁ-mﬁphhum&m dg doRidn tofflensdd 91 I(@lOgtO Izzedamdl) iBUHF/MeOH
for 2h. After usual vvork% (menti one usly

(Srrfsmberras FETRY dYigk Raney deke 0158 %BF‘F phere at room

tefpiine of A0 THY a?ﬂf?g%gc ee{@mﬁ@@ P fatrithby fﬁéte to give

zze(amssgr%%)mﬁ)edaﬁdﬁ&d&sssm&(emmm brs, NH), 8.77

( 1A, [2%75@ h P e-é)-cargzggilH o S %(48 9)1%3 }célgsarLbnﬁ-pL}]enyl)-SH-

_ 7
mﬁd%z? @ﬁﬂe‘gﬂm’“?”“ Anilfe ?3@ Aééll'uubﬁ ?11 ﬁmﬁe&aﬁzﬁt@ .040g, 0.12 mmol)

ang. mloimme(@sbwl qhiqn@ os.00 ml 9@3 BOBd)7 16 AN Hﬁ&’lvndme (10

N603 77 HOQ C H N 114 ii
g0 BN P ey trmpeebire Sverhighy Al woplup g deseribed
earlier h@&%ﬂ NGRS dd 103 40+d@a@_d|® NMZp 2)58°2 S04/ NMMEB (DMSO-ds, 500
1000, 76% N NH2 1 efl ux, 30%0 Rane

Miig); 5143.5 (CHIS, NEROLO.S@O1HL formgHBd0 83 (B, brsabiF) o8 48 (H d, I=5.0
1A, 8.2 18, s 4 DENYS), s (38, ¥Fe12.5 H),:8.115 (28, 4, 1=8.0 Hz), 7.81
(2H, d, J7=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 (C35H24Ns0; x 1.10 H,0) C, H, N.

[0476] Pyridine-2-carboxylic acid [2-(4-adamiantanecarbonyl-phenyl)-3H-
imidazo [4,5-¢] pyridin-6-ylj-amide (24): A solution of 22 (0.065g, 0.197 mmol),
adamantane carbonyl chloride (0.060g, 0.30 mmbl) 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 (DMS0-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 (iH, brs), 8.24
' (1H, d, I=8.0 Hz), 8.14-8.09 (2H, m)}, 7.89 (2H, d, J=8.5 Hz), 7.72 (1H, di, 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
(C2oHzgN60; x 1.23 HO) C, H, N.

[0477] Pyridine-2-carboxylic = acid  [2-(4-(4-ketoadamantanecarbonyl-
phenyl)-3H-imidazo [4,5-c] pyridin-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/ethy! acetate and hexane to give a solid 25 (0.085g, 70%). Mp. 235°C; 'H NMR
 (DMSO-dg, 500 MHZ): 5 13.19 (1H, brs, NH), 10.48 (1H, brs, NH), 9.57 (1H, brs, NH),
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NNI 12 Pyr, it, 18h, 66% NNH2 45 O::::: HOI \
N 3h, 75%;23teps H 6 1) (CCI:I);Z cHz2Cl 2,

Wéam’"g’lﬁl‘?z ani nopyridine, Pyr, 18h HN\ N NHPC%&00Mﬁ93/2OO7 &

H2, MOHI THF, N N H 80 C, 18h 4)
Adarrant ane- 1-carbonyl 7 Chloride, Pyr, 18h, 2.4%4

s TR, 41038 A POREL A PPERSE PN a0p3mgon s s o
J=80 Bizp| 7287 (2, deF=8-0 Ha), GGy Het, deioc Hyk 2a#-20 9113 j 1 EIMS m/z:

5oL S0 ST B SR VSl o 2502 1 By
112£d 418{10;'21139 ﬂ“{&%&b%m Lcﬂmﬂ@‘é‘ﬁﬁyamghuhmnwnfecarbonyl_

conc

phenyd)-3HHmiGwoi [A5-d Mﬂdm—ﬁﬂ'll-mutmﬂ%l .'Tma 5@191&1% ot 29 msvg, 0.112

O T T T e —
80°gloﬁl‘6£ \%Ig g M{ffg@ géédtéﬁvleﬁﬁ&p %Mehn&wd p&éﬁbﬁﬁgﬁj a%fde&ilﬁmydﬁoh?mompound

he whit lid |
26 8 Whitesolisk). 0452288 5. 2@%532&301\@}1& QBRsS g, 566 812375 324 ana

13. 98 4%, ?a\gg 'rt#: 5 1\@@' irgigs §§ Tﬁeea%?'ﬂf%' Jap 35829 ggﬁtmneach brs,
NH).£8173 011t d, ¢85.04%),RBI7 2 sm,cbrk)o 8164l (1H; ), 84D n?g 861y sach s), 8.245

am@ﬂsﬁ%éﬁs‘i 0a oo %Oﬂrﬁﬁﬁuﬁ 45 el &8 487 Gt cach. 5

1 ! lﬁm 5804 (MTOL507.6
OH$ ﬁ%er pu eﬁgﬁiszfzfﬁ/ag%? o oS- nfﬁﬁgg?l:@cotl nic o
), Aﬁalc(cmzmbgeslt'ﬁrH:(@)C B Nol ut| on of 6-

Am no-5-nitro-nicotinic acid (2) (15.2 g, 82.5 mmuol)
in McOH (250 m) and H2SO4 (conc. 25 m) was heated
at reflux for 5h.. The solution was concentrated in
vacuo and the residue
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treated with saturated aqueous NaHCO8 sol ution until
slightly basici The resulting solid wag ¢ol I ected by

' i.on, rinsed with H20 and dried in vac j 3/2007
ity T

uct as a yellowsolid (4.8, g, 25 nmo
that was used as is without further purification. TLC
of the solid in DCM MeOH (19:1) showed a | ess polar
conmpound at RO.5 conpared to the baseline starting
material ., [0482] 5,6-Di amicRgRaf#&otinic acid met hyl
ester (4p. To a suspension of 6-

O

Anmi no- 5- i tro-ni cot HpHsamcHWoret hyl ester (8) (59, 25

nmol ) HOA (150_m) was added _Rangy NQ%‘@NOZ

m xture wa uum it h I mes andlh ed

at 80C undeM™N HMNHzt %E’%ﬁ@a‘@q‘%i’%%“ he sol uti dh wide

filtered through celite and concentrated in vacyo to

gi ve the product as a brown solid (3.2 g, 19 mol,

- 769 that was used w t hout rther purification. TLC

of thEePHAdIceuxn3®CM MeCH (j19: 1) i ndi czﬁaﬁgy@ PR ROoH

pol ar.spot..at . RE=0 Q26. J@EABFI—NO 2 " -
i cotini Gyaciyf &8t hy!

6- Ami no-5-(4-nitro-benzoyl am QO).-
ester (5). To a solution of 5M-DNHzi no-nicotinic
~acid nmethyl ester (4) (3.22 g, 49 mmol) in dry
pyridine (100 mM) wds added 4-nitrobenzoyl chloride
(3.5, 19 mol) '
m xtufe was poured int 2O and the_re uItlngHsoll
coI\De)cj:\rfd\/zy'gHzllG W 20 4897 PCTIOIS2F03Nal

0 7 fidteation, 0 give

a yel | owMsolV (4. 0%pyg, rt, 48h, B80! . 6699 . 'H
MHz, DMB@- d6) 89.98 (s, 1H), 8.47 (s, 1H), 8.36 (d,
J=8.7Hz, 2H), 8.23 (d, J=8.7Hz, 213), 8.0 (s® 111),
6.92 (s, 211), 3.79 (sf 3H, EIMS n:/z M 315. 4.

[ @482, glycol, 160 C,5h N
—{A=Nrtro=—pheny™-- ﬂﬂ)il\n@ggmogi ne- 6- car boxy
| i 8 Q&b KO heatl O @ SUSP | of '

6- N7 H - Dstépd: Ni t r o- benzoyl am 'f'lo) -nicotinic acid nethyl
ester (5) (4.05 g, 13 nngl) in ethylene glycol (300
m ) was added cone. HC (20 drops) and the m xture
heated at 160 C for 5h. TLC in DCM MeOH (19:1)

i ndi cates the absence of starting material. The

sol ution was cooled and poured into H20 and the solid
collected by filtration andgair-dried. "H NVR (500

Ml (CHBG i) B4, 08 (br s, Jia1), §,97 113), 8.51
( 18) 2eminofytitine, RyrA8h (d, I &INTHJ 2 , J=8. THz,
2R 3792 3HE T EM S m A M N3 [0445] wet
s @) Reneyas, susperter, i n EtOH N20) ni§ NaoH (aql. 3%
1@0 Git3h was added and th [ution heated flux
y &%Jnant n@-J- Lgbii € was concentrated and th si due
h%ﬁ d

f

_a% PO ¥ RagGetic acid. The resulting wa's
cetepected and dried in vacuo to give the product as a
slightly yellow solid (2.7g, 9.6 muvol, 75% that was
-used as is :
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wi t hout further purification. '"H NVR (500 MHz,
DVBO d6) 58. 97 (d, .F-1.43Hz, 1H), 8.51 (i 3H) 8. 45

2Hz, 213 EIMS mfz M' 283.4 [0486 3/2007
wg’dzf'gldttz%’?\ganant ane)l car bonyIZ)-am noj - phEznyI }]quwzoosé%sgs@

o[ 2, 3- Db] pyridi ne-5-carboxylic acid pyridin-2-ylam de

(7). To a solution of 2-(4-Ntro-phenyl)-

1H i m dazo[ 4, 5- b] pyri di ne- 6- car boxyl ic acid (500 ny,
3 10 carlfon MQ (3t n.. DA i

18 I't at . room t eat yhidi

con r at d unde reduce r to Vg t [ -
chl @3?% ‘%n?'b"s, %gi;cjr i&l Elzgol utq: oﬁa o%b&t%ﬁ f of 6
aminBficeiitc 'aBidd('i}’IPQ’ rlloglrﬂﬁoi)ilﬁ HEBD4 \@aﬁmaﬁi@ aol) 2as added a solution of

am nopyridine (1.8 mol 166 i d and.the
H.Sneonce T SmDEBNO; (ona . i rpBBi 01 o H eghis fig he solution

turqﬁdﬁfucffﬁm ngl??u rﬁ&ﬁé@vﬁs g&%ﬁ&pg} Bbsh BRPerah@s &7 1.5H afld which

t1ng s coll'ected by filtration
tim8 ik Hixhee whad ?@m& irfto D UGO (1 fp amdbstirredi for 2henin thes allemedito settle.
wi t hout purificatiqon in the fol ed
‘The white balis WpneallFrted by IEaHQm risged, P AL SR, gjys, 187 grams
OﬂdTHF was added Raney Ni. The solution was vacuum
Whlﬁ?ﬁ ged with H2 5 tines and the heated at 80C under o
at noggijer e Thesolidwhs su:fpmdscbinith%h (oens. 69 mibansdchegied 3t éﬂo C for

celite an concentra .
R bl g aduing o b by Syt AACH QUL yéRow sotd
col.'%%@ 7@%1059111(1 I2R8E i PRubhd tthepproihidt @8 biyellow kalid (5.2 g, 82.5

024897 , PCT/ US2003/4Mnh93/ 2 0 0 7 [0489] To

mewomnmmmw@mm@umﬁuﬁﬁmpnpyn dine (15 nl)
\Nasiﬁgiﬁed d od lnﬁtg ?ﬁ{ Pi?lfby Lmﬁhlngﬂigg Cestel- é())qu hftfon of 6-

fon stirr

Anﬁﬁdlp%itﬁi-ﬁmuﬁl@ mb&zﬁasm 8adl mmob)nn&ﬂe(bﬂl(ﬁﬁwmlmnd HH8O)4 (conc.

and stirred for 15 mn. resulting soli.d was

25 i vasdeaied by ol a . CHRe AR VA CPREFRUBE R FEGD Bt residue
treaéefcﬁ‘gﬂt; %@@g&%@%&@% soﬁitloh%u%h yXdicVetht Asulting solid

roduct pal e yelTow soljd/ powder
was( é?cilleﬁﬁd E@ ﬁlﬁatmﬁoﬂmse& i Hg@ aad ghwfjgn)vamp tg give 3 product as a

yellgp{) solig 14@]g, é Aga'};/s (\g%sdu%%ﬁ g 1% \glghciug 9&% 3? 'f)ﬁng'ﬂgaéion TLC
of tf}g]f%l}c%@ ?%ﬁ fg19 }ii&]‘l)wgd %]leés?olﬁl‘ﬁom ngd f( glé'—(?is):ompared to

the bhelind st@Ringanatéifl, . ELVS n12 I\/H 493 6. Anal

(ASZI;QQHZSN(Soé @Dfaﬁn‘%ﬁ%-mco nic aci 04/(381%4%?&31‘ Fﬁ@.—/ Lfgzggg’s/pgnﬁon of 6-

Amino-5-nitro-nicotinic acid methyl ester (3) (5g, 25 rumol) in MeOH (150 mi) was added

Raney Ni. The mixture was vacuum purged with Hp 5 times and heated at 80°C under H;

B 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 a more polar spot at
R£0.026.

[0483} 6-Amino-5-(4-nitro-benzoylamino)-nicotinic acid methyl ester (5).
~ To a 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 H20 and the resulting solid collected by

S’
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Scheme 43 H2N N NH2 HCI, Pt/C, H2, H2N NH2 N=N 50
psi, 65% NH2{ 1 2 OHO| HZN N N NOZ NG2'; NH PPA,

, 64% 3 C Pyridine, OHN N N e 3/2007
12539" 18h, : }’%‘WWJ“Q

1) Raney Ni. H2, MOH/ THF, 80 C, 1
I M N\ / NH NH G O2) , Pyridine, rt, 18%

R (e Doy s B eamadiE it Y IS8 42 ﬂfm‘ﬂ 0

Nm@swmwma@lmsd@ IH}?‘SQ!@](S 1H), 8.36 ( 4, J=8.7Hz, 2H), 8.23 (d,
2,3,6-triamno r|d|ne}§2% To a solution of
J—ﬁﬁéﬁa%%w& @i 602 (3.2 79 603 MM Synfadd (| 35544 |

aadief ] HEEN bt B R RSB GER MRS (o
Tcptsﬁu)spélﬁion%ﬁ 6MmoTﬂ@mwmymmmPWMCabﬁdnethj?ldaefer (5) (4.05
reduced. pressure to he solid _all owed

2 d3 9@3@%@ in, 6iByicB? slygel @90 .r@bmas @f&?ﬂépaﬁ -Jiel (Zﬁrfk%%@p@ the mixture
helfg® af % E@dsﬁ‘”%% W%@?ﬂ%bﬁ? fﬁa&%é% g{é;a gﬁlm!e' $¥Ostarting

mq!)ﬂ:r[aﬂll ‘Bhesalhitibn( waggcooBd, dad powded 166 B, afidithe saidi (Ilbllem‘akby filtration

36538 AR A 5B b Sl 5t 6, w51 o
11-1?,3%4?9(2&?—87?}“ no%';t d| ne (gﬁ)?@j§y%ﬂwﬁé}zwa§73

m X §484] t h Emenvdstrsab@msmpaxdedin(mm@ (2. xﬁl)rﬁmi)H (agar3de, 100 ml)
lid m xture was

' du k. T
wah ) SppoLy SO BeRE T THe B, ES reepfed and the
resﬂﬁe aa— ﬁﬁieﬂ&?ﬁh mc%iﬂ' efhel febifiing SolfOk ks ddifeRE 4B \dBied in vacuo to

give ’the product as a slightly yellow solid (2.7g, 9.6 mmol, 75%) that was used as is
without further purification. H NMR (500 MHz, DMSO-ds) 68.97 (d, /=1.43Hz, 1H), 8.51
(m, 3H), 8.45 (d, /=8.82Hz, 2H). EIMS m/z M’ 283.4

[0486] 2-{4-[(Adamantane-1-carbonyl)-amino}-phenyl}-1H-pyrrolo[2,3- |
blpyridine-5-carboxylic acid pyridin-2-ylamide (7). To a solution of 2-(4-Nitro-phenyl)-
- 1H-imidazo{4,5-b]pyridine-6-carboxylic acid (500 mg, 1.8 mmol) in dry CH,Cl; (200 ml)
was added (COCI), (3eq, 5.4 mmol, 463 ul) and the solution stirred for 18 h at room

temperature. The mixture was concentrated under reduced pressure to give the acid

r

- chloride as a residue.

[0487] To a solution of the residue in dry pyridine (25 ml) was added 2-
aminopyridine (1.8 mmol, 166 mg) as a solid and the mixture stirred for 18 h at room
_t.emperatur.e. The mixture was poured into HO (200 ml) and stirred for 15 mm The
resulting solid was collected by filtration and dried to give a crude impure solid that was

used without purification in the following reduction reaction.
[0488] To a solution of the crude residue in MeOH/THF was added Raney Ni.

The solution was vacuum purged with H, 5 times and the heated at 80°C under Hj
atmosphere for 18 h. The solution was filtered through 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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m) and the resulting solid collected by filtration. i
The resul ting prack/red solid was crystalezed from
H20 and rinsed with H2O after filtrati-oh. The vvet&ig 93/200
WQ&P‘I“H’Z‘W% dried in vacuo to give the productPGHUS003/03056
brown red solid (2.61 g, 1.02 nmmol, 64% . 1H NMR (500

513..10 d.S, 1H). : ;
11- [pﬂ@ﬁ %6) 0 #%o%i“&& et fn by Bl 3S ) pyas added
adéna]a@an@p-ﬁﬂﬁgn}q’cﬂdﬂde @ VBy,nd. 76 BEnRol2361 ug)l ﬁﬁg&]]e solution stirred at
[ 2- (4-cyclohexyl am no- phen l) - 1H i m azo bf]op¥r| d

| roqrm teﬁlppra]?m'e égrcl She B saiutien @wom% info &b 5 mm. The
4- Ni,t
restll§1§xg(§g3§r % %nm?% %)}n rﬂé&%ﬁ%[ an (g%pﬁf&c‘flms i ﬁhﬁ’éﬂ "Wy flash

cm%%{ | KR Bger?gﬁdh%iﬂtg ]DCRﬁm?Hé:tﬁ e?uenﬂ %?:(re the, prd:dm:tr_alg 3 pale yellow

u an e m Xture eat e a

soliddpayeden (2 lvg, 0-863 MEEolaAd’s b&’jﬂeﬂeﬁsﬁt]ﬁpl—é%i) %%%gp@ﬁ‘}) " g (500
by skid

Mg TR AL A SR LD S LI et 16, o

(m B0 fgqg);tmT 049 V\gi) G.%C{matSHJ)ﬁ 19v(ddgdertSHfz,Lﬂ PHelH), 2.04 (s,
rification. 0 a ut i

H%}e%dhélﬁnb&&ﬂa&@l SRS o 24%3 & A SCpRERYqG 9 AH20)
i m dazo[ 4, 5-b] pyri di n-5-yl]-amnmi 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
material 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 coll ected by
filtration. Purification by flash chromatography
‘usi ng DCM Met hanol (95/5) as el uent gave the product
-as a slightly purple/brown solid (54 ng, 0.12 mol,
18%9 Mp: 332-334 C. "H NWR (500 MHz, DMBO d6) 512.93
(apparent d, 111), 10.14 (m 2H), 8.09 (m 111), 7.93
(m 211), 7.75 (m 2H), 2.36 (m 111), 1.8-1.1 (m
141), EVMS mz M+l 446.5. Anal
(C26H31N52+0. 1H20+0. 51CH3OH) 120t _., iF 1 7, /11 WD
2004/ 024897 PCT/ US2003/tt30469 3' 2 0 0 7 Schenme 44
NH2 2N O H2N C \ d Ag. base, EtOH\ HNGB p N \ p
Catalyst /HN YH2SO4 | N o : '
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Cl No OHHeat 4 OH 2 Cat H2 NH2 N O HZN N

condensat i on;&“e.o o | Ho- cyclisation N Y05 OH
W‘ﬁegbgg(;24§;9rrpounds [0495] In regards to Schene €C4rm§25%39ép3/2007

5 g scaleup of first reaction, initial crop o

crystals gave 2.0 g of pure 2 plus an additional

approximate 1 g of 2 mxed wwth approxinmate 5 g of

KCl. [0496] Reduction of 1 on a 10 g scal e using 100

m of water as solvent gafiéhemic 43cl ean by NI\/R [ 04971

ne-pot nitration and regrr qf 43S
at t enph NH2 TFA: tr'Fh ?té@i’ged in or er\ l(\J!wgvm d

wor kup of Iarge s of sulfuric acid: ration
was succe ‘@arr@rﬁ’@'e%/ht di d not occlP2
Addi ti on of Yb( did not help. (See Lgslie Deady,
Australian Jourinal of Chem stry, 1982, vol. 35, pp
20525-20534.) [ 0498] One pot conversion of 2 to 4 was
achi eved usi nggone equi val ent of HNG3 and a nuch

smal | er .anountjlof 112SO4 (7 |12804 pér gram of 2).
Using this Hpfo e,176g 23090f4

whi ch was about e by N rw\ y\c ny
I mpr oved rati ha
preci se st oippRi RgRL qahount can be neasur ed. [0499]

[
Reducti on oFﬁ4 on aﬁ%&g g scale (Pd/C, HOAc, 40C,
2h) gave 5 cleanly. 121 ,'/ WD 2004/022897

PCT/ U52003/t1 3~46Q 3/ 2 0 0 7 EXAVPLE 2 Suppression

of IgE nse
. O=-HN._N__N
, Pyridine, U »——@—NQ@
- £~ ~NH
125C, 18h,

1) Raney Ni. Hp, MeOH/THF, 80 C, 1.5h U @
5 NH

Cl O
2) , Pyridine, rt, 18%, 3 steps

_ &[g—m-cvclo]&_xylamino-phenvl)-IH-imidazo|4,5-1)|pvridin~5~vl]-c\iclohexvj_amide
[0490] 2,3,6-triaminopyridine (2) To a solution of phenazopyridine (1, 12.5 g,
50 mmol in HCI (25 ml, cone.) and H,0O (100 mi) in a hydrogenation vessel was a&ded Pt/C
(2.5g) and the mixture shaken under Hj (50 psi) for 35 min. The mixture was concentrated

under reduced pressure to 50 ml and the solid allowed to crystallize for 18h at room
temperature. The solid was collected and recrystallized from constant boiling HCl (21%
“HCl in H;0) to give the product as a pale purple solid (4 g, 32.5 mmol, 65%). This solid

was used as is without further purification.
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[0500] The inhibitory activity of the small nol ecul es
of t he preferr‘éd enbodi ments were assayed using bot h .
ex vivo and in vivo assays as descri bed 3/2007
WQP“Q‘W@‘Q%npounds presented above were actlvea\p(gly’&mﬁ/&%g/ﬁg
suppressing the I gE response. In the ex vivo assay,

ot DRk Aoy Py i et Shmu ke Rl W, , 23,6
triahfadfh¥RRSEe, 18 kAR AR RE RhebkIE @1d 0.7g, 1.6 mmol)

rang| ng from | ess than about 0.01

andriptrs@ioddyintoe fiskutTolibB sebfl kojktiay wanaddedaRR (A glbamkihp pnixture

d ded to f t. I
et 50 B, VB et M 00 b o 1000
ml) TR ?eshﬂﬁgbéoher&u@étea hg phekienr ethe ﬁmumlgeh]hsk/mdesohd was
di scl osed as being useful in lowering t

cryammmgbﬁommﬂ“éﬂz@ aed dased With Fg@ afieh @@mﬂa{ iThe woi sglid was dried

1
in rupeobus e piptebu b TRTRIN G 4P RS ERT, CEN ((Sd‘;"
tﬂN/I? L&) RABloqw ,EEDVRE A2 bEiefde tH{)QISBQe mzﬂ),
gr(g?l 0?1 IFOS%G%? SA var H2x > (

i ety of perl ments were
J&mﬁzpﬁﬁﬁﬂzﬁﬂaﬁléﬁr@ﬂ%ﬂwm "hMZg 3.effect of the
he aza Z0 f 5-v11-
o P 2 PR ChystoBe Ry pl P RAUI i Budot Shipyridines-y
cycﬁiffekmmlde ). | TeO4 Belufibh @ff J-(i-Nitpy-phenfyBy &L- 1m1gams[ﬁ,|5-b]pyr1dm—5-
The specific procedure varied t.h t@ cel | sband]l acid
Ylamiw @) (F5mE, Camed Banrdis @5 5 Hoas ed gy Brpg artoRYic
| i [18hS §0e 86luti
a8 i, (1] 8 BEfifhie G0 D g 29 dtion o
cooﬂeﬁicﬂngtl:{%@rd&ﬁnﬁ 74 tsodenl)etme msahnhggmemﬂoad avas wpllgrpted by filtration
. or bo ristate acetate
andl Giedi R by el e 4 vt bl i ol e e g oo s i
T cells were depleted prior to
wi cuttﬁ%(?gy [ ncuBatl ng spleen cells first with a
cocjouns] ofI‘oamtstoluﬁbylofa@wlo@{a(lqc@gl@oxyhﬁtap1dd§4(4mtrpg)hgnyl) 1H-

imidhagl4, e v e L0 gl s b8 R AR OV HIN Ses added

iokd Hatied e 80°@ hhdéﬂUHEmuﬁmpﬂmenﬁir 1.5h. TLC in
m@oﬁ“ﬁpé’gﬁ%}% (100 ng/m). Al cells were

DCM/Metiraad] (95/596110 no Wore Bating maperpl anl ;s merPJan yggescent spot.

for 6 t 0 h S L
Thep‘élx/t‘l’ﬁ yWa ]rébu%%ﬁoﬁ %g%mg&fq%, cert ﬂﬁmds of
Oﬁ?ﬂf er e tﬁcﬁfmdil et chssogmnpnels;pglnﬁnc ehd cyclohexancarboxylic

5 i

aclc[) rgl?lq%@; EIMHS&%@%;;E MI R tﬁgasag fpom temperature for

QLEACH ﬁm@aﬁesparm tion b

4, RLEACKHET 168 G RRGRARS S %ﬁ“{"?%eﬁﬁ%%t enci 6 Were o
| 'ﬂasﬂ%lfdéﬁmdgfaphy mgb B(A:tvmﬁsrxmlcmh(ﬁ/ﬁfastaheenpgefeé?e prpduct as a slightly
‘ enbodi nents i.n n timula ce n

pursleibrowR iR S0 AZEIOL 155) MBS 322 B501C. A AR 500 Mtz
DMSO-dg) §12.93 (apparent d, 1H), 10.14 (m, 2H), 8.09 (m, 1H), 7.93 (m, 2H), 7.75 (m,
2H), 236 (m, 1H), 1811 (m, 14H), EIMS mk M™  446.5. Anal

(CagH3iN5O40. 1H,0+0.51CH;0H)
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proliferation (preformed by MDS Pharma), suggesting a
wosbyedfigspeci ficity in the action of these dr B8fustas/dsdetd 3/2007

the other hand, a battery of inmunol ogical tests

performed with certain conpounds of the preferred

enbodi nents denonstrated little other effects other

than inhibition of ConA-stinulated cytokine rel ease.

[0503] In tunor cells, th&hemadds with splenic

Iyn’phg,qzyt es led to a furth%& anal ysi s of cel gl g{N

Eroli eration by measuring ‘the growth of tunorl cells
! Eseng.daed, EtOHese i

. ol
was|i per{or ne eliML2.|4. 1 |~yrphome cel |
3. RPN or sl' V1S9, L-4/antl 0

1A=
%b. dgrtain conpounds of the prief er nggs enbodi mgnt's
suppjessed the proliferati oh of OM12.4.1 cells but witHH
| ower potency that observed in stinulated spleen
cell's. However, the potency of conpounds of €abH:
preferred enbodi nents increased when the cells wer
cultured with IL-4/anti-CD40 Ab. This stinulation¥is
known to induce the activity of NF-KB in ML2.4.1
cells. [0504] A sinilar approach was used to establtsh

selectivity thg ant prol pferative acti VviHy b N
testing a ! hi//hes dedridershtib &M a

vari et y.of \ y hu M prLgi M. An - 0
att enpt de §0 generate Br ol i f‘@’rc@ﬁal% data fridm

at | east cell Jines fromeach tissue sel ected. 5Onl Y OH
a handful of cel I\kr\i\giihwere i nhibited by 100 nM “or
| ess of each conpoun ile nost the bal ance of the
cells required nmuch hi gh@l\concentrati ons. Because of

t he known character of sonme of (Taegdt@mgbuads| | i nes

and previous Western blot results with the conmpounds,
there is evidence to suggest a link between NF-rB

i Nhidaiokj on i 0 .
L7108} o0 g S oS i HRTE A o o
cryfielsagmse 2l0ey o purpreghisi amntilyiootl 2prypesie ésgrafg@mmixed with

recept o -positive and ER-negative. The latter

appﬁfg??’_g%ﬁgeﬁé?ﬁb’be less differentiated, have a higher
dengiby] Of ReEhci@GZAIR 2 BXREAS uSiRg 180 laffSydi® R solvent gave 2,
resilient to treatnent. Proliferation of

cleamurbyyR.i ve/ EGFR-positive cells also tends to be

dri -KB.and .. thus a sel ection.qQf, t o
werAOLEY  Duelp Mo D RaiFreRlisnh 92 (o, P, imdied in 911
TFAf1i0- acidid orérab iab6it atdri Of laddd areduritef uBhrit @SiHo Nikrdtion was
- cell_lines was potently inhibited by conpounds. of the
sucgsEEib bHE Eeasish et dids n¢trospnr.r Additinn ef YHQTr)pdid not Belp. (See
| ' e : - bl bt e
Les R gBFLl claln WSS SopoEl) bty
- entj6dP8ient Onexgottcoaversion iof Dol vas athivedacding iohy egqoivalent of
nd I ocyt.es expos a_vari of i nmun ni.c . .
NGy ] 3 IR S o S8 THSDH SR h S BT Sb O dine tis
pro®RALAY, 1186 § BER ol G936 YRR LRI A WACHoYE BY% pure by NMR. Purity can
probably improved by using KNO; as nitrating agent so that a precise stoichiometric

amount can be measured.
[0499]  Reduction of 4 on a 200-g scale (Pd/C, H, HOAC, 40°C, 2h) gave 5
cleanly. o
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Al t hough the mechanismof this action is unresolved,
much is known @bout the mechanism of |L-A7anti-CD40

w7 O P 00 Do) Ot e usooobh Byl 3/ 2007

2007 transcription activator, NF-KB. This factor

has been inplicated in thEXM\ﬂ’i]@Qr ation of a nunber
of tunor cells and thus these drugs were tested for

activity on the prol binpression ﬁ»;‘-*l'x tum)r cel |
line Vi exper. eveal
of "t RO Lol i &G & ol cmpRPud SRS proferred

emmaﬂgl $.reﬁ.=f askdyed REiak 86t Sk Wmmantvﬁzo 28849s hd\@dscribed above. All
&lol i feration of many of the sensitive lines may be
¢ Ganpappdnpreseapdrabeyowere aslywdly sEppreseing the 18 rasponspel the ex vivo

r fiagt NF- KB
oo Wbl i sbelty 438" Bt 3% R & Rolfyliops ranging
frennel 300 LM. e e 64 efid eday; HIROCHMRIhEs ﬁ’@ﬁé%ﬂé&tﬁe@t concentrations
sel ectively act on certain tunor cells. O her

rapging Gamdssshar Pl 8- ermﬁ@@ydar@@ﬂw qug/ks/dap rvéaradministered in
di c\!cF&HSE:? Pa é‘rt@matksf&n &81%1 i qéﬂ{ Ré'o tgke;%l n(%gs%mve days. Thus,

aracteristics par iC hose

tha si@ald irfolesnle iahibjtorsi dﬂth@prefeﬁe@ efibaiimeaRNpe dRelHsdf astththg useful in
preferred, enbodi nents. Treatnent Regi nens [0506] The
loyapngihe gtisendndused Iereasein Ik omeeniwhon gnd sonspauentli dmths dreatment

I-

o S oo Bb ok AP Rh  an e 8 O
of the dlsorder and can be determ ned by standard
clinical techniques. The cl dose to be enployed
in a given situation mﬁlﬁgéﬁgkig%%end on the choice of
conmpound and the sSeiffedSAESRulaP Prdiitsagondi tion, and
shoul d be .deci ded according to the judgnent of the

pr ad@303f oneA vanigtyeof expepaeiie mers pcrfomu,ﬂﬂsmmd‘iort [08@Fmine the

eff’é‘éft B 40 iR e BRAABY, o BRBOGR B (eolEF HEuERRen” Thooo
@@]ﬂﬂﬁﬁﬁ}f&tﬁa&h&@ﬁﬁ% dﬁﬁtm&ﬁofaﬁen Ridkh |;E(51ifeﬁl dgEen DNA.
evel s as wel

as standard indices of pul nonar
Thﬁéﬁmamcgd@ﬁaﬁgéé wiflbthe ®pHs and s etimalici (elly eﬂquwﬁmm mouse
I reGi t b
oGty AR, o NS850 5 PR SR T A poc
Spleniot B well{ serdisstitat by 'Ihﬁllemj)léttﬂn atd stinvalatad dv1ltH1 plrmrﬂol myristate

or . exanpl e Hasegawa_et al
ace@ﬁ?eﬁ%w U %gmitﬁ% m)g(m?gla 1My ar 1Ecd € ng/mhtplusaﬂnu-CD% Ab
QoTBpIE gl LR BRE%, CIRR DYy SRR sl B i
coclitstl@fmeti{linyd escitds €1 0%) ahti403D4 Ab (0.§hghnl) ané asi-GID80Ab (0.5 pg/ml),
na hal ene derivative i.ngor por at ed herei n

RolBPE b s pisin el adsprog).s Gl welh upstipybieq og stimulated
with Hudidn ERasmR Grewl FRHSEGH I(16PheniPSAlSR1Is were cultured in 96-
well plates for 2-3 days and pulsed for 6 to 14 hours with 50 pl of 3H—thymidine (50
pCi/mi). '

[0502] In spleen cells, cerfain 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 inhibition 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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NS
Ly

of the conmpounds will generally range from about 0.001
my to about 300 ng per kg body weight per day in

wdi Mbgedsoses, nore preferably, between aboutP@r,ggzoﬁggﬁJGQ3/2007

and 100 ng per kg body weight per day in divid
doses. The conpounds are preferably adn1n|stered

proNftAich ¢atlormas bp MDEEGhaHhd) Calpodstingulladk ehpecificity i 1n the action of
appropriate to such mutes as oral, aerosol 124 t

thﬁ‘g dzsagsz @n dheyothyyhago 8/ aftayf ImornisEiebfest performed with certain
LEHCEPUR: pRUGEH BRBOMRIYs i daazuaaa 110 SfindrOUFRts other than
rmy eteffec

rve I n provi system ¢ dosi ng
inbibitioh@f %Mmmﬂate@bmﬁﬂuna'meae@npoa ti ons of

QP? ORRE" rBa b 9&1’1@3&&%@%& Folepic RovaRes 194 to a further
1% ‘89 béilu??r %féf\;\]ﬁhe 'rbg'?m?aﬁ g:é owth @RAIh& dBik 'il?flfé&)\‘esence of

be in actions appear to
th¢se| d;;wr dite ibitiat antliysisioves mbuned avithormuhige eMll%#gely(r@}loma cells,

cit ettt S, ol U o e R, 3Ry cCFden compgpats of the

pré¥Birtd %ﬂlbsaiﬂiénesn Sfpprés@ itheR lpﬁonmsﬁbﬁ: @erqd 4.0klls but with lower
continuously froma period of two to seven consecutive

powayss thatrhinssrvadnnatlpn@@i spdebn gl oHowewer, therpotensiypd sagnpounds of

red, f.or at S
tnq ek SRt aRenfths DAL gl VBB SSillca Al XA coto A,
ThisagintBition i$ehd4eH Anduce queantyitp f)fldE—SdB’hg Mngl4. lcbd:ﬂat i on
of treatnment may be determ ned y the k| l'le
pr ad8304] onet | simplar ApERoRFl gVass u\‘l"?éeEFb(PS Sl})rsﬁlﬂcfél\f}ty of the anti-

prc?ﬁ erhtg?e]l acltlgﬁx %?rv\%st{nggﬂ)ﬂ{e&'f Br uﬂfoﬂ‘%@é ﬁ ﬂ‘aﬁl% ¢ of tissues,

erge ose requency uration
mdsﬂﬁ hahhemgmgmmm Stfdrept mdnatdeeo gm'tmta pd)lr:tblranon dhta from at least 2

o RSB ph350ho M GHS TS T e b 00 v

or Q&EJ JNGkh Ydnoufd %ﬁle%ogpfh% SiardcB ofotliReseitlghired much higher

nol ecul e inhibitors disclosed, in order to produce

: compntramns d@m:au@gqf the lmovm characteraof epme sofi e testedh oAk dines and

Furt

pre(\%)% ou?ﬁﬂ%“ ‘tflo ﬁeéml\éslr d d:tog]?g% € oc{re 1 gl %ce 93 suggest a link

betedl NIFS{B igdbitibn GRATTha a&ﬂoﬁrbfwhé Hn%tsh Bredstugacal defiadyfer a good
known or | ater discovered for treatnent of the

mogeicfer Fspting thia phenorenge) eoase they a6 redamymghibHRE 1types; estrogen
rec@t&eqﬁ%n §851%§% and Etfﬁ-gg tive O'ﬁrerl?[%eo&ﬂg Q@ﬁcﬁ&l Be less dlfferentlated

cope 0 present | nvent

havient higher densitpgof BGF apesptor expredsio, dridearenmlote msﬂenutoe treatment.
itors together with one or no

rofiflsron ol ER g R ot el oab s G T v E) NP-<B and

- thub §§§150tﬁ)ﬂeofst}i5§étc%ﬂ§ Qferé {é?ecg E(f?‘?élﬁ'ﬁ&'ﬁ@ﬁ %stpb%bs th An in vitro. The

varl ation, the snmal -1 nhi bitors heré€ln

probifesation o dilloefith @Gfarhspmnssztemeﬁdmss pas @Dﬁnﬁyﬂnlmhmmby compounds

* of (i auae e dtais Ml SRS, ROV Er et BReSp ool nes

werd potehi}f iltdbitdddHyl ¢48g.COMPOUNds are
[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 parailel 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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adm ni stered in_accordance with their i ndependent
ef fective treai rrent regi mens. [0510] As an |

waHohs/Rugyi f er ative therapy, the appropriate d?é?m§5003f1>3%5{693/2007 "
the aza- benzim dazol e conpounds di scl osed herein can

be determ ned by one skilled in the art.

trafe@ipioe AeReits! NG, ONGS FRurIis vea uﬁmltdcyuﬁmeqfrswmon of a
t he "appropri ate dose required for each individual

nupzher e ttmwrtcnldmndﬂwa éhee& gongs iwesre tesied dor as4¥EY ongbaproliferation of

hn| ues ed f r
va i Rl bl SREF TR bieng, SORP R iR Ertaida sl numbep of fymor cell
linkfiatd ednbiyive 30! lthcaleffEctgl Qﬁ‘&@ o®ihdst c!ifetharﬁrbfeﬁf%@'dnﬂﬁﬂﬁﬁmﬁﬂ and that
aza- benzi m dazol e conpoun s Wl I eneral |§,\¥F ragt_qe from

prolfferstion s BN @tiibe seivedins meipes dREFILRYNIER dRetorspeHowever,

ﬂﬁe?‘éiﬂ o0 B0 30 B B S O W ST By Gt HCC
13%@%’%&})3%\1&3/ cePaid €oripoundd ghthepmrefetay entbodintérde dppears to
0 B SR R Wi G0 S S20550, 51 g van

pre3estYinVEiBh arp %ﬂsodégﬁect-gﬁ So C@dﬁnﬁ# Ridsilaf rcﬁarﬁ&t%ﬁ@c'i(ﬁb b¥rticularly those
adm ni stered systemcally as pharnaceuti cal

cothipounds athich s ap strogniailye singlag utoh cedaitesompownds| of the preferred

mge 'OSO{% i ntravenous, subcutaneously, or by any other

empg ich may be effective in providing systemc
dosi ng of the active conpound. [0512] Ideally one or

nore aza- benzi m dazol e conpounds of the preferred

S Regimers shoul d be administered to achl eve peak

pI a con ntr of t v .

det ned aﬂ%&"hp&s@ﬁ ?Q?Dﬁ%f%ﬁ%m o ac é;\t/l & be effective

in meﬁgl apatiphlasdir 8d ad ﬁtﬁantpﬁraﬁmem ! |w1]1 depend on the nature
formul ati on can injected intravenously in

of the diserden ant%caechelﬂeteeﬁmeé I Rtandare:clinieal feq niliags, (i rasise dose fo be
em?%géld;i‘la oﬂ VQ é{%lh *E,ﬁ dﬁfh!oié@ of &%g&hﬁ%d the seriousness
t r ea r egl

n used 1 n accordance wth

of the ecfrdltroﬂ;:hrdrshomidmie ldta&ded)aoeélelnghb yhei judgnhent of thepraptitioner and each
adm ni stration. Moreover, as with other
pal HGWPI@F%&H c agents, long-termtherapy may be

| ndipsgf ed. AVeaklyi- Yheipy! Whir6prihad hbfsa%@sﬂbﬁ}i Bt r&idnﬁﬁed and

for a 'period of one To three years may De required

admsqu tyothe ppastitiener daserhers doserre@ombtho@blpsmwnn@n tpatient’s IgE

tevel{ S SRR nB0E & RiEhTSy b ndlodyiftiie, adizelo MidtEover, those

skille@9inMeHR, art NOTIM @bprecihtce tHae HoYe Fingdo Tah gb@niéteﬂmml @fth@ft undue
treatment nmay be determ ned by the skilled

experitagation b évlloveng themaetprel(s) disclosed dewgin for gr wye ged in vivo screening
(So£8f oy FRIgRPLLA Sy P gl 2505007 08 B St ot

Imnﬁmciﬁﬂcﬁ*nm&dllelﬂ.msw (1988 &nplé iy bindbves wid %.ﬂﬂ&ﬁl,vnﬁtﬂﬁhsays for
standard clinical indices. [0514] One skilled in the

- detegmining fpserraenonse aplationshipst e [ senpressionehy naphthalens derivatives;
: mcogé]& ﬂéﬂe r?pllelfér@ﬁc%f).' on COYTDOUhdS ! n the fornul ati on

s upon ‘several’ phar macoki netic
[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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paraneters, such as, absorption, |nact|vat| on,
met abol i sm arid icl earance rates of the driug. as well

AP 20ihakeknown factors. One skilled in the ari,cwugim%li?g%93/2007
ary w

al so appreciate that the concentration wll v
the severity of the condition to be treated. O her

infra@hois sWhtufafedtBly, 8f H9Cinyt tfer fouRAWARAIMAPEE dﬂ!&@ﬁ\*édﬁ providing

tunor [ ocati on, age and gender of the patient, other
syplemiredasing, ofghq entive empp@mde The c@mpemu@mﬁ@hammemtwel formulations

ret will r L
aré Wéﬁ 1<:n(931? Im% %allrt e’gté ﬁ?&tg Prgfe{z?)graflﬁeﬁ%s 1?8%‘%31 ;@Jmstrauon
Mmebiferpleng-mmu@dr@ﬁr rﬁi}dbeaﬂﬁidétb@ ﬁilrh@ﬁé ellergicfeactisBC peirig bb mggered
t he i ndi vi dual Fatlent S requirenments and accoy di ng

by eratiBrseaofalo hacyleesen(s).ofDatlyeorniwape gl Ypaca@wstramhas been
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the active conpound may be conbi ned with standard

- excl508ht s In otijruefared , cobadimenines, Isfnuppeassing eoyenepnd can be
ofi B 63005 M HSL S 800 1, A5 S0 Htsor
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Fu%}'% it 35 snysioged éhat PAF §& 98 of theicompaundspfitheyareterd eplodiments

canrl%t adnhiffisteRéd th Qomﬁ{ﬁtahpx? %ﬁ Léé%ﬂ‘\éa&); ﬁﬂ)mlsla@f discovered for

derivatives, cytokines, ptor “l 1 gands
: ﬁe%mpﬁsﬁsﬂmimﬂnﬂﬂhg cmle las well ab dletacatatsgmptc{nﬁﬁﬂf‘aﬂetgy or asthma. Such

r.ef erred enbodi nent,s ounds e adm ni st ered
corfhifationdferapies STIORAGHIE Hhe 37RPS GETHE Presg BFCijoRfaglude mixing
of rﬁiéRﬁ'rﬁ’&@ f (8 sthAF hidlécﬁIeeIgEtlﬁhﬁﬁbfs%%&ﬁertvﬁﬁa 88&or more additional

benzi m . dazol e conpound or cause other independent

ingrgfisniso KBOVR oehq 66 gﬁveTrreg@siua@eu i lpastl one sympwny génhg disease
COn %EUdﬁi ab\%laﬁ?& H:l%t Ag ?Gl}]é) ’Iﬁ?ﬂr E)ﬁ'c{r}geﬂe%m dlSCéOSBd can be

antirvirals ’blotl anm ri-es

adndnkietn sparatedye fictn tﬁ’é Qﬁ&ﬁﬁ)ﬁﬂt Gugitng Nduridg| hdesa@r co@ES of the
or agents which protect the active benzim dazo

disegsfenshon, r‘@f‘ﬁr‘f’“ﬁp‘?‘ah rte¢ deBtiphiptortr pndqthe; priligive Compounds are
'adlfgxlu'st@}eﬁ% LESrdHaYe @*ﬁ in %?eﬁ AP RREGRe! %ﬁ&h ?%?Jtﬁﬁns

ormul ations can sed T accor ance
pr o0&t ed Asrbmﬁlanamdl_fefaﬁﬁd&hempy,aﬂmt lappropridbo ddesendf the aza-

aQne, or. nore an -proliferation conpounds y be. .
Dendfiaple G SBDEHLETON i SHETBRLBY PG aRlled in tho art
Phaffticoldziie #1d SN gistd Calt 1&A1HYTRIcFmIR 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 fo 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

125




produce optimal_anti-proliferative effects
Anti - cancer aqen;ts include, but are not Ij mted to,

w&'zﬁ&&/?ﬁsﬁ‘g agents (lonustine,.carnustine, = PCTmszoost339693/2007 B
streptozocin, nechlorethanine, nelphalan, wuracil

nitrogen rrust ard, chloranbucil cycl ophospharri de,

Wél%h%ﬁ eyl @ivided 9pdea! Mot pecterislp) wtdxert ahtienysiaffects, the dose will
i ot epa dacar bazi ne procarbazi he, hexanet hyl

rangs| fegm Aleout | g od 0 pames kebpdivpight nﬁaéw iR, gbmpounds are preferably
poliye’ Q
%t ""thg? rggaalFL oy %Q Iigh p ?%%%%azmﬁgn du a%qpkﬁgﬁtgrsgﬁh routcs s oral

aefsal Githvehdusd @tﬂﬁhtaﬁ&uplwwﬁ@t eny layhér auyteirelich may be effectlve in
flyorouracil, floxuridjne, chl Qr odeoxyadenosi ne,

Prejading SYTHIIHe °%%%@%W§°°%W§= mer capt opuri ne); DNA
cutt 6%13%( bl RRMKE 1AL ort BROE Sa%‘ﬁé&% Ech]?é"c%ﬁ@%unds of the preferred

(to an 111 notecan —and canpt ot heci n)
enfbofinetEioakibd hdrpinistened to aehinverpeak plasma doncamgriierisngf the active

AL T G e e L

e RirattnbEdly Fidn ﬁm@sbluﬁen suchas a
phRddeaPRinARfonl b BOLA S WiradehDE e @rm@.t o

' sa]ﬂmspkntion etladnhinisterade@s abolns pétbcfacm\fwenmdmuu nds of the

i on{% E‘ Al erﬁﬁ‘ 8?1% génagéoﬁé.%cg %{hn%rgfenied embodiments
réféiﬂﬁlynﬂtfbﬁé@@mow RemiR&raey. améfea,ﬁ;e@tarsgeiw othen dredmtherapeutlc

to treat hyperproliferative diseases,

agm dang:-tery Berapy sy oaindiented, W apls sl2in ov @F@ﬁ%&y\ﬁaﬁwmﬁm for a
8 20 6

pel 75985 bty 42 SABALOTTT T PRB2OTAE 69 rote
eml.’SBdhﬁleﬁf thi ecogipauite 7 adhihistate feoapiuasidsix monfks ke regilathperiodic
one or nore additional |ngred|? ts, . known ttg be and durati £
intesypls.c (HopEvER th%aaa&nﬁl& eI e Wing SREREnRofosge nd duration o
treath aﬁgﬁﬁszr Hﬂ‘lﬂgd b} TP (thdtfdnerd B modified as needed to provide

npounds ~ herein di scl osed may be
optadai ajithtrehﬁrmem pﬁ‘ecm, eepenilingront iedura o ittei disease, theugydent lof abnormal

" el o fhelape o LAREoB Il G AR SRR LR e

pal fg L silg) ve @M&H@&dﬁ e %rte\aml WHdetseing dhdt The flealr ebapetration of the
with their 1 ndependent effective treatnment reginens.

ant]-pebiferatigni b@npmmdﬁmthgffopn@la@m depasds JPORessverah prarmacokinetic

aryar ations_t e
SRFP A 11 QPO AR TR BBt 368 olelntlf Al of e drug.as
weBRP 8RN kndveh fabiaas €O skellddlih thenart Wil 4lsd appleniate ﬂlah@ie)cpncentrauon
it should be understood_that various applicatiqn

wilhy e genatel G B o dndron. B ichi may affect the
ATl IS 0 e A g g s, o
 expdefé to\BtheF dn'fnghﬂd ﬁﬂﬂk@. One sklllcd 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 administeting 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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1. A conpound.or salt thereof represent ed by any one
of the following formulas: T~Q 1 N ~\\/ /?:) \/NRz (A)n
wp/2004/024f M R Supragenus A, O N R R -NT~ QC%@QM‘;&MQB/ZOO?
NH2 ::GR MSupragenus B OR TAR N "Rz
XI.ZNl ~IJ HL MR Supragenus C; and ORLl T, R I
skilpdNWirZhe b:lN\%m Zm&érsthnli that niagj‘x/la&lze‘ﬁwblela@'ehctzngb;simhse' medyrbe used in
Q .T, X..and Z eenent sel.ecte rom N or
2CCORImGH i RS @d paisy Ngi @xample %tlﬂ 3P efopngupd ‘may be

I
o 5 ) 0 s
buﬁkm;sﬂhﬂiﬂinggeﬁehmiﬁeﬁkérom the group consisting of H,

nal ST b BiepedRedt e adFecompb RS b eq to nclude
tar%m oiefyMNaRaggeek Wﬂﬁ%@h@'cﬁnﬁ{bhﬁi tethe CdcBde fsft@M Targeting

group consi stl ng of H alkyl, koxy, aryl,
mombmm@ludeedauarayd nota Finited taJ Iaymlmdwa,o antlhOﬂY dragmeaisoor derivatives,

cytgi{':més, (Ia:rebep%gﬂgands expresse& 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 limited to, antifungals, antivirals, antibiotics, anti-
inflammatories, and anticancer agenis. Protectants, which include cartiers 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 himited

to, alkylating agents (lomustine, carmustine, sireptozocin, mechlorethamine, melphalan,
uracil nitrogen mustard, chlorambucil cyclophosphamide, iphosphamide, cisplatin,
carboplatin mitomycin thiotepa dacarbazine procarbazine, hexamethyl melamine,
triethylene melamine, busuifan, pipobroman, and mitotane); antimetabolites (methotrexate,
trimetrexate pentostatin, cytarabine, ara-CMP, fludarabine phosphate, hydroxyurea,
- fluorouracil, floxuridine, chlorodeoxyadenosine, gemcitabine, thioguanine, and 6-
mercaﬁtopurine); DNA cutters (bleomyein); topoisomerase I poisons (topotecan irinotecan
and camptothecin); topoisomerase II poisons (daunorubicin, doxorubicin, .idarubicin,
| mitoxantrone, teniposide, and etoposide); DNA binders (dactinomycin, and mithrarnycm);
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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NHCOR1, 129 12 March 2007 wherein Ris selected from !
t he group cons(@;ing of H C-C5 alkyl, benzyl, p
3zyl and di-al kyl ami no al kyl, wherein ?ﬁg 3/200

“@ #%&gﬁﬂyl is selected fromthe group consi gé 208?‘{&3%9/69

a straight chain, branched or cyclic alkyl; wherein R :
peesdnRehvaiitton HdRIAE Meiaiel ¥f 58¢ OF nfdte [ITAME LALLEAMRaz0le compounds
consi sting of H, alk¥l, _substituted al kyl, C3-C9

tegrthes ayith one of impse pdditienpl Gerationts;dinown ity be effedtiveyin rédscing at least

[ ' . tued polycyclic aliphatic
S SR e B e SRR ) BRI b B RbBATL St compouncs
herelrs Histloteeommabd bdninistéred eepedidlly froRdl tUldditiondl @&igs, but during the
“heteroaryl, wherein said heteroaryl and said

S20p SPYIFE P therfseaycormgitione ftharein hoth the erarsagisnigazole compound and

NS EAt e SA) S el acted ,
FDBUE e SR el PRI i S e oot
tregfhfent regimmsei n sai d substituted pol ycyclic aliphatic

grou ubst.j tuted phenyl,  substituyted naphthyl and

SubsHERAT oq Waiep r ob Riefrred sbadiients AU RERAtions thercof have
b¥¥RIeBbribed SR 6tait W ' i ;

O chiribod 18 Uhdh RS FANER Corofis 3R REREE: OLRT il B JLAMH apparet to
thgeo ap skijubghé anit edtcardingly, itshiyld besurtiststdpdtthak edriops ,applications,
n%gﬁg%ﬂﬁ%%gﬁﬁ%%Eéﬁ#ﬁoé%&g&gé%%%%%%g{éﬁ@&%éEGQW§g§hqéé§§%ng.ﬁonlﬁw
spiich @R vBhtionaR the a8 S hBclaifis. S€l ected from the group

consisting of H alkyl, substituted alkyl, C3-C9

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

al i phatics, phenyl, substituted phenyl, naphthyl,

substituted naphthyl, heteroaryl and substituted

heteroaryl, wherein said heteroaryl and said

substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected from

t he group consisting of nitrogen, oxygen and sul fur.

2. A compound or salt thereof of aim1l, wherein the

Supragenus A-D are represented by the formulas: HH

R3-N I NAYR2Z ONN\ I / OR Genus A; 130 12

March 2007 .

et
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HHRLOz, N /NNRZ M R- Cenus A2; HR-N/ N/N
R2 Y RMGnus A3; HRL NN NNHRz R MGenus A4,
HAONNRz (A TX nlL/Z)~) | p Gnus A RMO
Ri- VN Y N NH NRGenus Bl; OR-NANR2Z O"'N
~1 HI MR Genus B2;, OR -NN I \ NNIRz ON IJ H
12 March 2007
WHAT IS CLAIMED IS:
1. A compound or salt thereof represented by any one of the following formulas:
>'< / _}
Supragenus A;
O
% I aWA
0 T%z N |
M
R Supragenus B;
0 0
R1_< T¢Q N H/‘L R
AN N
L ] M
R Supragenus C; and
0
H
e L7 T
X N | O
L | M
R Supragenus D;

wherein Q, T, X, and Z are independently selected from N or C, and wherein one
Cof 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; .
wherein L is selected from the group consisting of H, alkyl, alkoxy, aryl,
substituted aryl, hydroxy, halogen, amino, alkylamino, nitro, cyano, CFs, OCFs, _CONHz,
CONHR and NHCOR;;
wherein M is selected from the group conmsisting of H, alkyl, alkoxy, aryl, |
: ~ substituted aryl, amino, alkylamino, nitro, cyano, CF;, OCF;, CONH,, CONHR and
© NHCOR;; | | o |
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L RMGenus B3; 131 1 12 March 2007 O R - N N \NR2
NN> RMGCenus B4, OR _I \ JI R HN~XNJHLI R
MGnus C; OOR-~NR2 HNNN, NHIl CGenus C2; OO/
N~R2N~/) H Ra'~Jf R Genus C3; O ON\ :A R2 HN
[I~~NHLI MRGenus &4; OR-/ NR2

12 March 2007

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, C;-Cs 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 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, OCHj3;, COOI, COOR" COR’,

CN, CF;, OCF3, NO2, NR'R", NHCOR" and CONR'R"; and

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 heteroaryl 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 compound or salt thereof of Claim 1, wherein the Supragenus A-D are

r'epresented by the formulas:

. WN t}l \ ,\IA_/ S
. R

Genus Al;
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HNN L RMGenus DI; OHNNI:NNR NIIO( L/ M
Genus D2; 132 12 March 2007 OR2 Rj-- N NY HN N
LRMGenus D3; and OI" NXN=NRZ HNL N 'IJ M R
Genus D4; wherein Q T, X, and Z are independently
selected fromN or C, and wherein one of Q T, X and
Zis N wherein Ais selected fromthe group {2 Match 2007
consi sting of H and hal ogen; wherein n is a nunber
fromone to ur; wherein L is selgcted fromthe group
consi st i ng,-e Nal ko [, R§ubst ituted
aryl, hydroxy, o, kylfdm no, nitro,
cyano, CF3, ’g nd NHCOR1; wherein M

N,
is selected f om_t/ e grEup congi sting of H, alkyl,
al koxy, aryl, substituged aryl, am no, @énlﬁyhg,m no,
nitro, cyano, CF3, OCF3, CONH2, CC]\IHR and NHCOR1

wherein Fﬁlesel e d fngm_tﬁ up cfgn5| sting of H,
ip N _)

Cl-Cs al kyl, 7r_&_yl
/AN
Genus A3;

Y

Y N _N — N
“ AN >N Ry
O@\IT \ A]ﬁ_/ \([)r
T¢Q N — N. R,
™ "E%ZIN\ g F; T
é M Genus AS
0
—“ e N — )J\ _Ry
& M
! L
Ry—N_ & N — R
| oﬁl'(lrwj\ \ f_/ :
M GenusB.Z;
ﬁ/ﬁ F@

—Z

Genus A4;

Genus Bl;

Genus B3;
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fl uor obenzyl and di-al kyl am no al kyl, wherein said
Cl-Cs al kyl is selected fromthe group consisting of
a straight chain, branched or cyclic al kyl; wherein R
and R2 are independently selected fromthe group
consisting of H alkyl, substituted alkyl,

cycl oal kyl, substituted C3-C9 cycl oal kyl , poIf@?@WF%m”
al i phatic groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substituted phthﬁl het eroaryl gnd substituted

het er oar yRy N het apH, sai d
substituted he c t er oat oms,
wherei n said tly selected

d
fromthe group don3|st|pg of Ietrogen oxygen and
sul fur; wherein said suRstltuted pol ycyahdngs Bl phati c
gr oups, substltuted phenyl, substituted naphthyl and
substltuted eroaryl contain 1-§ substituents,

wherein § %on1the group
conS|st|ng of NL_haI ge rc
pol yhal ogens,

2007
substltuted aIk :
car bonyl , , COORM COR,  GN,.(FR, OCF3,
NC2, NR R, NHCOR and CONR R ; and wherein R’ is
selected fro he group consisting@ of H alkyl,
substi t ut al ky yl, substituted
C3- 9 cycl'oal €SS phenyl,
substituted p stiH ut ed napht hyl ,
het er oaryl and roaryl, wherein said
het er oaryl and sald substituted heteroaryl égntain
1-3 heteroatonms, wherein said heteroat oM™
independentlycﬁelected from the Qroup consisting of
ni trogen, "t%? d sulfur. 3. The caonpound or salt
t her eof 5% |m<f [ lic aliphatic
group is sel%%T_ censi sting of
adamant yl , blcyc p ryl,
bi cycl o[ 2, 2, 2] odt anyl Ind nor aprnyl . 4. The conpound
or salt thereof of Oai'm1, wherein sai §Aehoaryl
and said subgtituted heteroaryl hsS selected fromthe
group- cons ng qf pyridines, thjjazoles,

- i sot hi az&ﬂ.fgz py AT o s,,Fbyr azi nes,
furans, thloﬂﬂéTFs,l SoX Holes pyrldazines,
1, 2, 3- tr|a2|nes/Q. i a%ijn#s, 1, 3,5-triazines,
pyrazol es, |n1dézoles li ndol egy qU|noI|nes i So-

qui nol i nes, benzothiopﬁines, benzof ur ansienus C4;

par at hi azi nesg pyrans and chronenes. 5. The conpound
or salt thergof of Caiml, whergin RL and R2 are

- -independB géftj[i >Liz?jﬁﬁ>ﬁﬂnyébcon3|stlng of .
‘Genus D1; '
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134 12 March 2007 6 2345 / | NHaC, H3C N CH3 |
6 7910I~I~C I~I~~Ca / A/ FIl HCOI /I 11
12 13 1415 FF\ OH FOH O 17 18 19 and 20 16 6.
The conpound or salt thereof of Claiml1, wherein the

conpound is selected from the group consisting of: N
N NI NO N 135 12 March 2007 O 6y N NlalMaTCP%W

S-2, d NN

0O
H
R1_< ijN = N Ry
e T, 7Y
8
L/\ ;i; \nl,q_/ 0
R Genus D3; and
e d
Ry /N N>__<:=\/N R,
HN—— b
,_ij;lq \/ T
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein one
of Q, T, X, and Zis N;

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

Genus D4;

wherein n is a number from one to four;
wherein L is 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 M is selected from the group consisting of H, alkyl, alkoxy, aryl,
substituted aryl, amino, alkylamino, nitro, cyano, CF;, OCF;, CONH,, CONHR and
NHCORy; '
wherein R is selected from the group conmsisting of H, C;-Cs alkyl, benzyl, p-
flyorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
o wherein R; and R; are independently selected from the group consisting of H, alkyl,
substituted alkyl, C;-Cy cycloalkyl, substituted Cs-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 substituted heteroaryl contain 1-3 substituents, wherein

said substituent is selected from the group consisting of H, halogens,
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NoS3 o- 0NN S/4, HH OHRN,. ON\ | ""H' H
HS5 c¢cy NVIVNO NS6 OO0Y, NN\ N
N,,/"-NOS7, O\ NN/ NS8 N\ N/ NOS9,
136 12 March 2007 \\ NNSLO OO\ NNN NNO
5-11, d \ N

12 March 2007

polyhalogens, alkoxy group, substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH;, COOH, COOR" COR’,
CN, CF;, OCF;3;, NO,, NR'R’, NHCOR" and CONR'R’; and

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

3. The compound or salt thereof of Claim 1, wherein said polycyclic aliphatic group
is selected from the group consisting of adamantyl, bicycloheptyl, camphoryl,

bicyclo[2,2,2]octanyl and norbornyl,

4. The compound or salt thereof of Claim 1, wherein said heteroaryl and said
substituted heteroaryl is selected from the group consisting of pyridines, thiazoles, isothiazoles,
oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles, pyridazines, 1,2,3-
triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles, quinolines, iso-

quinolines, benzothiophines, benzofurans, parathiazines, pyrans and chromenes.

5. The compound or salt thereof of Claim 1, wherein R; and R, are independently

selected from the group consisting of:
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Nl / N~~NOCd 5-12, O O~N\V N NN ~NO
S13, a4 \ N_ NN N / d 5-14, OH ON NN / \

/ N NO 5-15, HO ON\ N/ NNzZ/P, No S-", N/ |
Q& No ~NN S-17, 137 12 March 2007 O -NNP N N o
5-18, HHJINODN-NN""/H

12 March 2007

[elogedogd®
quéﬁ

F
|
I I Lb/ OH
F F
F OH 0
16 17 18 19 and 20

6. The compound or salt thereof of Claim 1, wherein the compound is selected from

the group consisting of:

oSl «@A

S-1,
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N (//\HH HS19, '~-¥Y», N~1lyO 1~ N C NN S 20,

/A NOOAd ONNC NI Cd S21, C/ 1 NOONN

I\ NI/ ¢l S22, H3GO/ N/ O O\NNO H30 S23, O
~NNNI1;-CNNS24 and 0 ONI / N NN S 25.

7. A

conmpound or salt thereof represented by the fornula

138 12 March 2007 R N

H
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S-2,

S-4,

S-5,

S-6,

S-7,

_S._-S:

89,

12 March 2007




Fi NI\ N\ /RZ N IN Subgenus D2a; R O wherein Ris
selected fromthe group consisting of H Cl1-C5 al kyl,
benzyl, p- fluorobenzyl and di-al kyl am no al kyl,
wherein said Cl-C5 alkyl is selected fromthe group
consi sting of a straight chain, branched or cyclic

al kyl ; wherein RL and R2 are independently sel &dfas2007
fromthe group consisting of H, alkyl, substituted

al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatic groups, bstitued pol ycyclic

al i phatic groups, phenyl, su uted phenyl,

napht hyl, su i_tnut e apht h het er oaryl and
substituted hetero In said heteroaryl and
said substit et aryl ‘oontain 1-3 he%-é9,0at ons,

wherein said heteroatomis indepengently selected
fromthe group consisting of nitrogen, oxygen and
sul fur; wherepn said substituted cyclic aliphatic

groups, sebsgt)tuted phenyl, sub ted napht hyl and
substitu et N coptay n 1- bstituents,
wherein d su st/i, e' ted fromthe group
consi sti g of H N4l odlens,—pol yh&l ogens, at-kbxy

group, substituted al koxy, al kyf, substituted al kyl,

di al kyl am noal kyl , hydroxyal k ar bonyl, OH, OCHS,
COOH, COOR ¢ COR NO2, NR R, NHCOR
and CONR R ; 5 N | ected fromthe group
consi sting of N bst Muted alkyl, C3-C9
cycl oal kyl, subbktituted -C9 cycl oal kyl , kicyclic
al i phati cs, pH%nyI, substituted phenyl, ng% hyl
substituted naphthyl, heteroaryl &nd substituted
heteroaryl, wherein said heteroary) and said

substi tuted teroaryl contain 17“‘ et er oat ons,
mhereinwéziggﬁate atomis indepaiEbutly sel ected from
t he grouf, cqpsi sfi ng a ngend vxygen and sul fur.
139 12 20 N ofpount}, or salt tdieyeof of
Caim?7, wherein the conpound fsh\selected from the
group'consiating of: HH C)Ei?i}N NI HM N

o]

N
| T \)—QN
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3
)

I
S-14,
OH

_ . | _
. R N
P oo
: . NN _ % S-15,
’ HO .
= N N '
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Z N 0 S-16,

' $-17,
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NNN / \ N5-13 NN~/ \ N

INY11 NV \ ~. N5-16 and N o

ereof represented by the
7 N O 140 12 March 2G0%chzep?

represented by the fornul a:
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und or sal her

6 H@p

ZOo®O0

S-19,

S-20,

S-21,

8-22,

0
HSC’OW{N a8 I
N N

S-23,

do o P

A compound or salt thereof represented by the formula:
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HMNM /R \ NNO R Subgenus D1 a; wherein Ris

sel ected fromthe group consisting of H CE-C5 al kyl,
benzyl, p- fluorobenzyl and di-al kyl am no al kyl,
wherein said Cl-C5 alkyl is selected fromthe group
consi sting of a straight chain, branched or cyclic

al kyl; wherein RI and R2 are independently selléMporhy2007
fromthe group consisting of H, alkyl, . substituted

al kyl, C3-@9 cycloal kyl, substituted C3-C9 cycl oal kyl,

pol ycycligzaliphatic groups, substitued polycyclic
aliphd%ffzgroups heny! , ast i tuted phenyl,

napht hyl , J§ I t uffed\ap mpterﬁaryl and
substituted he l, 3 sali et eroaryl and
said substitute oary ontain 1-3 het eroat ons,
wherei n sai d heteroat i s independéhtly,

sel e hed
fromthe group consisting of nitrogen, 5&95@WS§ o
sul f uryherdierelisnsdaied Sotisthé tgktiupdeopgibttgysf HC Cala; pilad,i Senzyl, p-
g@ggps, subst i tuted phenél, substituted napht hyl and
stirebene aer! dietlloraping plkyb mhgicin spidC sy alkyligaplectcd from the group

Whakiad _oféé&fglﬁlm,ib}dﬁa%oiréyc‘ﬁ%ﬂ‘&ﬁed from the group

consisting o , hal ogens, ol yhal ogens, al koxy
gr oup, wistdis Ri angt Rechrainkdepepdently kgléctedsfirys thctgnupaondidtpi of H, alkyl,

GBILLTIRR A o XXXl iy EREDOMN I O alphaic
e i s e
PR grpn Ped, Bermint il Sovae LA eay ey herein sFg bteropey! and said

ahbsiAtd BderoarPN&MHin 13URSdrbdidth e diRRENYlid hBRRBbRYL independently
substituted naphthyl, heteroaryl and substituted

telegted Bpyithe sipuprasnsistsgiod niregen oyt andrsalfumi d

substitute e [ . nt ai - 3. .er .

wher ei n saiq](}JI1 Qﬁ}e éa?%g%‘ﬂg%tul‘fe;ﬁ ﬁg n 5%?1 gléﬁl%lhyg/ ggog.fpg,g%i ([e)at Hfltreg rﬁhenyl’

t he grohspteaisiphthiyh andofubstitited deteroaoy yogatainahd sabdtftusnts, wherein
ound or sal ereof of daimJl0

the coNBodtBITENSal dEretr! ipbm EheLgFbUITLBAY il i Malogens
of . 14dlyhadoddue CMIRRY7 grdipH substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH;, COOH, COOR’ COR’, -

CN, CFs, OCF3, NO,, NR'R’, NHCOR " and CONR'R": and
o wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Co cycloalkyl, substituted C;-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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N/ NOHre(~/~"/1/A",{;. | NI ~(~\ " \V\1IN \_/
INNNNS17 HHS 19 11 Na OON NN S-20 and C
/' \ NO\7/ NCI ONCO S-21 d 12. A conpound or

salt thereof represented by the following fornmula: O
RLNNNH H\ / N /R LL NIIl( O Subgenus Da;

wherein Ris sel ected fron1the ‘group consi st i nigMeh gf07
Cl- G5 al kyl, benzyl - quorobenzyI and di -al kyl am no

, wher ei n selected from.th
aboup TROREPEMHE Bl eré?i}ﬁicg%w e RAPR (B SHBRRa g slected from
the gr@ypGlohdstlgloft ; wherein RL and R2 are independently

sel ected fromthe group consisting of H alkyl,
substitut ed alky , C3-C9 cycl galkyl,

a|IRJ5 ahst i f ued
a ]&i@%l\ rougs, B , 5 it up-e g,
hen hap substltuter o5

and substltuted heterogryl wher ei n sai d heteroaryl ;

# v and said substituted heteroaryl contain 1-3

A eroat ons, whe¥@in said heteroatomis independently

el ect ed fron1the group conS|st|ng of nitroge oxygen.
ad Kfu in said .ubstltuted pol yc
aW oup Suo. subs- ut ed
napht hyI and su @ he%&%ﬁ; a 1- 37
substituents, gai d S |tu~ is sel ected

fromthe group conS|st|ng of H, halogens 0

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

i <

\/N NI U Sll

Q%CE%O—\E% Q *I%@ s
Ofﬁ»@ﬁ

- 9. Acompound or salt thereof represented by the formula:

R |
. . _
N .
\E::]::>——<::>F—N 87
N._ .2~ N ' o)
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di al kyl am noal kyl, hydroxyal kyl, carbonyl, OH OCH3,
COOH, COOR COR, CN, CF3, OCF3, N2, NR R, NHCOR
and CONR R, and 142 12 March 2007 wherein R is

sel ected fromthe group consisting of H alKkyl,
substituted al kyl, C3-C9 cycl oal kyl, substitut ed C3- C9
cycl oal kyl, polycyclic aliphatics, phenyl, 12March2007
subst ituted phenyl, naphthyl, substituted naphthyl,

ero n ted h [ wher ei n sald
he er o‘gr +pé% goggalH Ere% &% 1%68%? contain
1-3 hetero ons, wherein sal d heteroatom i's
[ ndeper];d ni/ |y sel ect ed from the group consisting of
n|trogen 0

C A conpound or salt
t her eof reerase ted

H BN, N\ 524
N\ / Np 14. A g ; t%reof repr esent ed
by the follow ng orrrula HRN O~--(=~XZH N
/RZ R Subgenus Bla; Wherein Ris sel eStbapupsBht he
group n Vi R -
fl uor d\g{% %%/Iﬁ s %leg }_#nf( %O%g:%g @T@E\r}ﬁeffl’epﬁcéaa}%l’ benzyl, p
CluoGthendyvk yid disallgddngiod ekityl‘ mdlmedeg(EﬁOpalkxddm sélstddnigpnothe group
a, st.r.ai c an d or c ic alkyl; wherein R
831?5@ F tfah%é@&%@ﬁf‘?‘v’ﬁé’éﬁw % rom the group
consn Sitertgh Rf arkd, Rzairé(mae en@dabﬁdlécwd&}ima{h% oup%ns@%n of H, alkyl,
cycl oal‘r)él substi t ut - cycl oal kyl Ey {C| I C
aPbssittied alkvlyronps, Cyela%%xh ﬁl&lﬂéaﬂlﬁ@ 9c§e|qye10al Iptpabypyelic aliphatic
QRS sutlRBRBY |p01y%ﬁutlﬁt bfipHagd o%«tlg)gyghe B¥thted epéwnyl naphthyl,

substituted napht , heter tltu
W@b@ﬂ@'@bhm%Wmmh@ddumuMEtdehSm dlaid heteroaryl and said

het e
AL A BRBL Y o el i St RO i tependenty
fselocred ﬂengfecgn@pmnﬁstﬁlg loNgitrogenNbdygagaid, sulfigy gen and
sul fur; ein sa dsubstlt ted polyﬁlaéclic ali phatic¢

gr oups, suB’ FrE 3 SHhsENAd, po )g,qyglgq Plinhafie] sFoupRt SpPitaAE phenyl,

\?\Al:I]bSt sdbstiReANRHRMOPENM subSithRl Metbrodry? WBShint 18 RhSstituents, wherein
erein
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, NOy, NR'R’, NHCOR " and CONR'R’; and
wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C;-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.

11.  The compound or salt thereof of Claim 10, wherein the compound is selected

from the group consisting of:
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said substituent is selected fromthe group consisting
of H, hal ogens, pol yhal ogens, al koxy group,
substituted al koxy, al kyl, substituted al kyl,

di al kyl am noal kyl, hydroxyal kyl, carbonyl, OH, OCH3,
COOH, COOR COR, CN, CFr3i OCFS NC2 NR R, NHOOR
and CONR R, and 143 4. . 12 March 2007 wher'@iMeRe007
is selected fromthe group consisting of H, alkyl,
substituted al kyl, C3-C9 cycloglkyl, substituted C3HC9
ycl oal kyl , polycycllc al i phatixcs, phenyl,

EjtiPﬁ d phenyl{ Nt ke, YA m

hél e‘r\g{%ﬁ!\ 3 -@ t ed r@a:‘y:&:Bf ) “tIH
het er Oaryiv and=£ai d substyi t ut e het eroaryl cont ai 319
1-3 heteroatons, wherein said heteroatomis ’

i ndependen selected from the group consi sting of

ni trogen, ur conpound or salt

t hereof repr&senye \b " N N 5-25

~N N 16. A conpound 8r galt ereo géented by the

followng formula: N (A)n-~{~- \' / N ang y p R

Genus A5, gi;;eln T and X are |ndependently sel ect ed
fromN or Qf Ti{f and X is N, wherein
A is selegted friom i\heﬂg @ G @ ©f H-21hal ogen,
and CONHRI; wherein™ is aT N8R one to four;
wherein Ris selected from the group coffsi sting of H

Tyt Aol SERH el i IR B el A, T

group consjting of a stralght chai n, branched or

cyclic & ; wherein R and R2 are independently
selected fro g R CO |Hg of H, al kyl,
H |
NN T
R Subgenus D4a;

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C1-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 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

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

' | wherein said substituted polycychc aliphatic groups, substituted phenyl,

. subsututed 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 a.nd CONR'R’; and
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substituted al kyl, C3-C9 cycl oal kyl, substituted C3-C9
cycl oal kyl, polycyclic aliphatic groups, substitued
pol ycyclic aliphatic groups, phenyl, substituted
phenyl , naphthyl, substituted naphthyl, heteroaryl
and substituted heteroaryl, wherein sai d het er oar yl|
and said substituted heteroaryl contain 1-3 12March2007
het er oat ons, wherein said heteroatomis independently

sel ect ed fr m_t. ro Si S of nitro xygen ..
ondsun 1 ur e & 3 SR ChBhe el cabiiog ar i, o5t Sebtitured
al i phadlig, Mg@bp%yclﬁalbﬁt lsﬁmlﬁde@f@rwg cycl&dnbgt Tb]g&ﬁﬁic aliphatics,
naphthylgﬁnd substituted heteroaryl contain

subst i BhgBY ssubgiitatedi phenyla; arpbiiht Fybstitpted; gaphihidc thetgroaryl and

fromtde S e
Mar ch ZOSOﬂ%rﬁtegcl%1 eﬁ/é%?yggtg}r}]lgﬁ lrpgalglthggéragﬂpm S%stl?bsa%teéi heteroaryl

al koxycontirk {43, hetendpeamy, mtherbina$aid hsterogtvmil ik yﬂdamndaalyleplepted from

hydrgégglg%ggocarbon{ﬁP_ ml?ﬁ%%ﬁf'$xiﬁﬁjjﬂ and

wiger ei A chinpdund oebatcheadof epgtdnted byRUPHEERS stl ng of H,
al kyl, substi tut ed alkyl, C3-C9 cycloal kyl,

substltuted C3 (6] cycloalkyl pol y ic aliphatics,
phenyl, sub edy hqp naphth substltuted
napht hyl , roarp/l\ ed het etHaryl,
wher ei n sakd/het er Nan |d bstituted

het eroaryl contain 1-3 heteroatons, wher ei n ‘sai d
higt er datmnpdusd ionshits drd@fitdpyeseebdby the ffllowing foneulgr oup
consi stingpf nitrogen, oxygen and sul fur. 17. A use

of at | éastN.one c oypd or alt ¢ hereof of daiml
for the pre on of \@ cajrent _for treating or
preventing @n al c/reagtign angror for inhibiting

cytokines or leu ocyt'\és ina mam@l . 18. The use of
Claim17, wherein sai clR medi canent f ur tShBgencOBH: | Ses

-at least.o di tional, ingredient which is ac
in redther iy o st e s, FOEB foae g oAt daCule fligh g, o
FubRIberzA1 mtdi@'lbmlﬁ@ alkgih %hé&%ﬁ 2fd (% L@l Mchs sél\éb?erd%d?n the group

said at | east one additional ingredient 1s selected

fepRling af 4¥twight ehsis broshed cosychic glld t - act i ng
f32- agrener @i zﬁquT%%Pé 1ﬁ&epe§deh§y%1]e%gd |es%r gcg&%ﬁ%‘g St 1, alkyl,

agoni st, an anti i st ant ne
|sui:lr$t1but€tdo alkylarC:a@y icgdiadliyhe mg:smuag edi- Cg a:ydoa:lkylp @slyeydiic daliphatic
rel ease |

.|g§°&i%§t a é?f&e‘f é%@ﬁ{’“gﬂfaé?ﬂrha FYPS: p ny h%‘ gfp?'e% pephthyl,

Sbstitvhamapithyl ohdleradryll /28 ShbsARRdad el dar@NherdiR 94i@ Het80hryl &nd said
comhined with said at | east one corrpound or salt

erhsitr heferopryirapiviic bd thetsstatomsa sdesinatik hei¢rpaiemtis iplgpendently
10645 the 3 Q:Bﬁsﬁi’l %Qfdﬁlfrggml‘ixyg&mn _ fiiGi n said

medl cament s for mi
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’,
- - €N, CF3, OCF3, NO,, NR'R', NHCOR” and CONR'R’; and '
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providing said at | east one conpound or salt thereof

at a dose of about 0.01 ng to about 100 ng per kg

body wei ght per day. 22. The use of Caim21l, wherein

sai d nedi canent is fornulated for divided

adm ni stering of said dose at regular periodic

intervals. 23. The use of Claim 22, wherein sé?&lamhzom
regul ar periodic intervals occur daily. 24 A use of

at | east ong conpound.or her eof of
The. prepar ATTOIN By Moeriiss B BroGR cpRusik b By v sbstitted
pr evendikylg Gstsh B‘?&:ld)dﬁk)ﬂ, RebeRited 1ASC,1 2ydlion 3@193)1035 aliphatics,
The us of d 24, wherein_said medi canent further

conpr | B¥Ylat S“ﬁ%ﬁ%tf’d obhenyly d‘éﬂpl’lfhéh afubstigiedd pahthykhhgterqagyl and
act | Vesubﬁitﬁt@&j lh%ieﬁﬁrf}t Wlh%%ﬁlt sdif %e&-)’%lodﬂdas%‘?tp §1'1‘5§Eﬁged heteroaryl
with said asthma. . The use of Caim25, wherel

sai d adgiai bﬁélletem@r@d I“élﬂtellfl sidhétgosten if mdnwetnﬂeltb"rselﬁpted from
consi [ t n 32-a ergi c agoni st, a

| ong- ;ﬁé gl%ggfg%ﬁi mlnné?g §%en%1%ddsu " anti hi st am ne,
alphospbadpast er %ﬁhbxﬁdiﬂrbpré@hted&ly tifotfdlel | nergi c

agent, a corticosteroid, an inflanmatory nedi ator

rel ease inhibitor and a | eukotri ene ecept or

ant agoni st . 27 A use of at | east o"‘ onmpound or salt

t her eof of or_yt he B epara of &5
rredlcarren\fo |n|b|t|w|\|pollferat|on|na
manmal . he useyonC a m727, wperein said

medi carrent further conprises at |east one additional
i16gr e entponhil ohsaltshaedfirspiredented bl el following f@amta: one
synpt om associ at d wth said cellular proliferation.
29. The use T8, < enm sal d at | east one

addi ti onal ’ﬁ“g'}_ di | s ect R2r om t he group

consi sting of a |fu|gals ant i vi aIs anti biotics,
anti-inflanmatori es,Rand anti canc®r @QENAS; 30. The

use of O aim 28, vvher ein said at | east one addi ti onal

i ngr ec¥herein Tond &f anstiedtperideoty sdlectet Gop N on€i std whergh one of T
aLk¥l @\.ng agent, antinetabolite, DNA cutter,

t opol sofrer ase | poison, topoisonerase Il poison, DNA

bi ndemwhemirdA Spichied flpmi the @ro@bonsl’h‘mglmf €, bilogyar@r@ONHR,;

Clains,28, wherein said at ast one additional
i ngr ecbEsin 718 2 nUmbsT %‘BOW{C#%%. d at | east one

conpowngrelr RSl selebB@mRaf tHoNgBup Rekimae Wit at|-o; alkyl benzyl p-
acceptabl e diluent. 32. The use of any one of

Hivorg enzwr@dehﬂﬂ%wwm@&ylcwhew spig Gxdﬁm@k}&ﬂeelwﬁl from the group

RLRY nd or salt thereof
61% Shg%se %?@ﬂb&tdm gﬁ%‘%‘e@&eﬁﬁ t 100 ng per kg
body wherngintR ;ped Rd ase. mdependently 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,
._ S_ubstituted 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,
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33. The use of Caim 32, wherein said nedicanment is
fornmul ated for divided adm nistering of said does at
regul ar periodic intervals. 34. The use of Caim 33,
wherein said regular periodic intervals occur daily.

35. A nethod of preparing a conmpound or salt there
of Supragenus A as defined in Cdaim1 conpri s}?ﬁ‘[@mgi%

12 March 2007 Q NQO2 (A) IIi reacti ng a corrpound
havi n Z. Cl
XI'Z N Olﬁhﬁr o>’<| lglcka@t(yo uprh 3" |rs Pt e Sgl\;'i“ﬁ% alleyl,

for rrulchalkjdamemlkyngly&amhlrcﬂ[ 8drboiil, ea)de)mls CW(O:};‘] COO{{ COR’,
d|amm i um. s to forma second TIOQ NH2 (A)n-r

AN e B Y RReR NG oGk R Dk | ny i
second I Nt efHIRGH At & Méctbdafr&ﬁ'ﬁi’é)gh%gp E@ﬁéﬁsﬂﬂg foP'Hnélk%rl substituted
NOZ C' ~ Mto forma third intefrnedi ate havi ng

for rrul fﬁkyl qsf@Z CY@N)E@}NH sphstuPedCIixlD  hycdgadiyi.z Pf'ﬂgcltolhpr aliphatics,

|t or g Sl HEE ARyl iy ekl anc
r educmugstmedj hbetuati, whelermmid &ie&rdaﬁyifa‘nﬂma&l fubfstituted heteroaryl

nX RxN -
Iamjer rg%g fafh F3 I?l%t\é}‘()rgl ngs?(v erein S&l(f ffgteroatom 18 mdepeHcZIenLly seivlcfed from

the group consisting of nitrogen, oxygen and sulfur.

17. A use of at least one compound or salt thereof of Claim 1 for the preparation of a
medicament for treating or preventing an allergic reaction and/or for inhibiting cytokines or
leukocytes in a mammal. '

18.  The use of Claim 17, wherein said medicament further comprises —at least one
additional ingredient which is active in reducing at least one symptom associated with said
allergic reaction.

19.  The use of Claim 18, wherein said at least one additional ingredient is selected
from the group consisting of a short-acting [B,-adrenergic agonist, a long-acting [;-adrenergic
agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a corticosteroid,
an inflammatory mediator release inhibitor and a leukotriene receptor antagonist. |

20.  The use of Claim 18, wherein said at least one additional ingredient is combined
with said at least one compound or salt thereof in a pharmaceutically acceptable diluent.

21.  The use of any one of Claims 17-20, wherein said medicament is formulated for
providing said at least one compound or salt thereof at a dose of about 0.01 mg to about 100 mg
per kg body weight per day.

22, The use of Claim 21, wherein said medicament is formulated for divided
administering of said dose at regular periodic intervals.

23, The use of Claim 22, wherein said regular periodic intervals occur daily.
24. A use of at least one compound or salt thereof of Claim 1 for the preparation of a

- medicament for treating or preventing asthma in a mammal.
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reacting said fifth internmediate with an acyl chloride
to forma conpound or salt thereof of Supragenus A
36. A nmethod of preparing a conpound or salt thereof
of Supragenus A as defined in Caim1l conprising: 147

f-. 12 March 2007 O N2 (A~ 1li X, reacti
conpound having fornula: LZ C wth anmoni um [}%1\%2007
~A)n / Z NH2 hydroxide to forma first internediate

h%’ ' nngfleo[lw"(gfaCla}m gl grﬁgr%innglds %eglcgrln{:lﬁt t &b @gf\ﬁfq least one

w t'h di ammoni um sulfi orma seco
addituén%] ygredient Wii2h id mitiee riededicmghavieasg ohe rsymbtam hssociated with said
reacting said second internediate with a conpound
asthmgraving formula: ONOZ C Mto forma third

| 74 er megh @t 6f ORYh R, WIREINSAd adRidbaThgfoienft N:lec’fédJﬁorh thd group

M reducing said thi td intermediate to forma fourt
consisfipg ex rﬂs@h@t@cthmvﬁﬂgirtmmlﬁomstl IaNMngfaeyﬂﬂBX/Bé-adtenftrgvc #gonist, an
rnediate wit

syl ARSI Ref Mo ABabamiPhInE 2efhoh cpperid, an
i ﬂamﬁmm’rjageﬂiaﬁarfelease inhibitor and a leukotriene receptor antagonist.

27. A use of at least one compound or salt thereof of Claim 1 for the preparation of a
medicament for inhibiting cellular proliferation in a mammal.

28.  The use of Claim 27, wherein said medicament further comprises at least one
additional ingredient which is active in reducing at least one symptom associated with said
cellular proliferation,

29.  The use of Claim 28, wherein said at least one additional ingredient is selected
from the group consisting of antifungals, antivirals, antibiotics, anti-inflammatories, and anticancer
agents.

30.  The use of Claim 28, wherein said at least one additional ingredient is selected
from the group consisting qf alkylating agent, antimetabolite, DNA cutter, topoisomerase I
poison, topoisomerase II poison, DNA binder, and spindle poison.

31. The use of any one of Claims 28, wherein said at least one additional ingredient is
combined with said at least one compound or salt thereof in a pharmaceutically acceptable diluent.

32. The use of any one of Claims 27-31, wherein said medicament is formulated for
providing said at least one compound or salt thereof at a dose of about 0.01 mg to about 100 mg
per kg body weight per day.

| 33. The use of Claim 32, wherein said medicament is formulated for divided

administering of said does at regular periodic intervals. | o
34.  The use of Claim 33, wherein said regular periodic intervals occur daily.

35. A method of preparing a compound or salt thereof of Supragenus A as defined in

‘Claim 1 comprising:
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37. A nethod of preparing a conpound or salt thereof

of Supragenus B as defined in Claim1l conprising: 0 Q

N2 R-NH XYZICl reacting a conpound having formula: L
with anmonium OO T.Q NO2 R-NH Xfz NH2 hydroxide to
forma first internediate having fornmula: 148 12 March
2007 reacting said first internmediate with di ZtREREUN
sulfide to forma second NHz 0\ QR NH L/Z NHz

i ntermedi ate having fornula: reacting saéd §scond
internmediate with a conpound hawng,afon: 0 O NR
CI~HMtoformath|rd|ntermed|ate'ha' f or mul a:

O Ox NRadting B c@nppyudZ e Mroykt i zi nd %a| 8 thlwnth ammonium
internediate to formto forma conpound Q4

t hereof of Supragenus B. 38. A rreth ep?arlng a
conpound or salt thereof of Supragen % f| ned in
(V&

QhyriréRide ©T6HR1 4 SHsPHiterMediadeMa¥ing Rorutd: X, r ea ting a

conmpound having formula: L with ammonium OT O NOz
reacting said first intermediate with diammonium sulfide to form a second

.Q.__NH,

T -
(Ahgr
VA ZINH;

reacting said second intermediate with a compound having formula:

Q T2-NO

intermediate having formula:

to form a third intermediate Thaving formula:

cyclizing third intermediate with the use of an acid to form a fourth intermediate

(A) :l: )_C NOz

reducing said fourth intermediate to form a fifth intermediate having formula:

(A)nx ;I: >—CNH2

reacting said fifth 1ntermed1ate w1th an acyl chlorxde to form a compound or salt

having formula:

thereof of Supragenus A.

36. A method of preparing a compound or salt thereof of Supragenus A as defined in

- Claim 1 comprising:
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R-NH -Z NH2 hydroxide to forma first internediate
having fornmula: L reacting said first internediate
wi th di anmonium sul fide to forma second 9~ tQy NHz
R-NH z NH2 L internediate having fornula: reacting
said second internediate with a conpound havi

formula: OO)NR H, HMtoformtoforma(r:llng?/[parChz%F/

or salt thereof of Supragenus B. 39. A nethod of

preparing a conpound or salt thereof of &upgagenus C

as defined in Caiml conpr|3| ng: W9 <37 12" March

2007 Q NO2 2N I reacting a co | havi ng

f or mul BACHAE wRAt KOHANEH] LﬁlﬁYmQ fgoupN x/ A NH2 with” ammonium
hydroxide to forma first internediate hqyl ngof or mul a:

L reacting said first internediate WIAh-,-dI nmoni um

sulfide to forma second Q NH2 Q2N | /Z

i Iptdeoxidadiodom i &ixst merivedinglhaying foremtt | ngl sai d se;cond

I nter r}%gcltl%tg esavg tﬁrst A nteonbdate dwxlill? Vcilan%ngnourmqu su?ﬁde % form a second

Q. _NH,
T %
@y |
777 NHy,
reacting said second intermediate with a compound having formula:

S~ no
cl \|_// ’ ,

M to form a third intermediate having formula:

(A) I >_C NOZ

reducing said third intermediate to form a fourth intermediate having formula:
A 7% N\)_C;NHz
( )n X/ ‘Z/IN \ I _/)
£ H M

reacting said fourth intermediate with an acyl chloride to form a compound or salt

intermediate having formula;

pand

thereof of Supragenus A.
37. A method of preparing a compound or salt thereof of Supragenus B as defined in

‘Claim 1 comprising:

0] T,QINOz
- R—NH X/#~ci
reacting a compound having formula; L with ammonium
' o ..Q. _NO,

M7 ji
R—NH L&-Z/ NH,

hydroxide to form a first intermediate having formula:
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H Mto forma third internedi ate having fornula: O
HR TIQI NH\\~ @N4-- M ~Z NH2O L cyclizing said
third intermediate with use of an acid to forma
fourth internediate OQ 3 " NR O2N: N H having
formula: L/ Z HMreducing said fourth |nterrredd§i[ e Lo
forma fifth internedi ate having fornul a:

HZN NJ HL H M,and reacting said fifth internedi ate

Wi th § achlf%t ﬂ?e Qdi "R FIRE n s altg form a second
t her eof §upra enus R met ho prepari a
corrpound or salt theredj Z'Enibhiz’:lgenus C as defi ned in

Claim1 conprising: 150 rch 2007 TQ NO2 2N Z~
Cl reacting a conpouﬁdNHa b NBsmul a: L with anmoni um
Quigapedratoppying formpia

reacting said second intermediate with a compound having formula:

0
0] —
Cl \ | _//
M to form a third intermediate having formula:

Ixr@H

cyclizing said third intermediate to form to form a compound or salt thereof of

R—NH

Supragenus B.
38. A method of preparing a compound or salt thereof of Supragenus B as defined in
Claim 1 comprising:
O§—T|,—Q\ NO,
R—-NH ):(/~Z/]:CI

reacting a compound having formula: L with ammonium
_ R=NH %~7#~NH,
hydroxide to form a first intermediate having formula: L ;

reacting said first intermediate with diammonium sulfide to form a second

O T’QINHZ
o N3 S
intermediate having formula: L ;

reacting said second intermediate with a compound having formula:
. O
0 —
H \ | _//

M

39. A method of preparing a compound or salt thereof of Supragenus C as defined in

to form to form a compound or salt thereof of Supragenus B.

Claim 1 comprising:

149




hydroxide to forma first intermedi ate having fornul a:
L ; reacting said first internmediate with di anmoni um
sulfide to forma second TQ NH2 2N XyZ NH2
intermedi ate having fornula: L reacting said second
internmediate with a conpound havi ng fornul a:

HJ HMto forma third internedi ate having fo&ﬁ%fcg?‘om
0O QR 02N ZN) HH Mreducing said third internedi ate
to forma fourth internediate having forqulgs, OQ
HZN X~N' H R L H Mand reacting saig - aur

internmediate with an acyl chloride tf) &O%‘re | conpound
or salieactinge neobmpéunBu havigenfism@la: 41. thod efith ammonium
preparing a conpound or salt thereof of Sapr enus D
as defined in Caim1 conprising: T

reactl ng a conpound havi ng fornul a:

ter n%%o f@n Jﬁ%sl ng o‘!rllhtlﬂ’lhlawng;‘%}n%ﬁzde 'i_’%zf or m? a first

reacting said first 111termed1ate with diammonium sulfide to form a second
on -

E}’ Vil NHz;
reacting said second intermediate with a compound having formula:

O
O e
Ci \ | _/)
M to form a third intermediate having formula:

r®”

NH, ©

intermediate having formula:

3

cyclizing said third intermediate with use of an acid to form a fourth intermediate

0]
AN — R
TS N’
ON-:r—I\
T Xy N |-/) "
L H M

reducing said fourth intermediate to form a fifth intermediate having formula:

- 0
: _.Q N — R
: T = 2 NT
HoN—1— N
- )}"Z/IN \I_/)_H
Y4 H M

reacting said fifth intermediate with an acyl chloride to form a compound or salt

having formula:

; and

thereof of Supragenus C.
40. A method of preparing a compound or salt thereof of Supragenus C as defined in

Claim 1 comprising:
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151 12 March 2007 reacting said first internediate

wth diammoniumsulfide to forma second TQ NH2 O2N-~

X XI'Z NH2 internmediate having fornula: L reacting

said second internediate with a conpound havi ng

formula: 0 ~NQ2 G j Mto forma third interngdiate, .

having formula: NO2 T.ONNH O2N X/ Z NH20 M L

cyclizing said third intermediate with use of an acid

to forma fourth intermediate N NO2 O2NyX

having formula: L HJ\ M reducing %ﬁN_d;_f Lur

|ntermed|atetoformaf|fth|ntermS| i ng

f or mul gactin® aHZbKOGd Mayingl2 fokmidlaM) an react iy ammonium

said fifth intermediate with an acyl chl Obl dq%%o form

a conmpound or salt thereof of Supraq%enI

nmet hod of preparing a conpound or salt?'t; ep of

SHBAES O Qﬁrsqgtérﬂl%glaferhavgﬁg&ﬁl ks COMPA 7S NG, . Q NC2
reacting a conpou aving fornul a: LW|th

anmmoni igasting B o2 Nmermydatoxwidle dianmonimmasififidsto form a second

i ntermedi ate having formJba sz NH2

OzN"“‘I—
/ 77 NH;

b

intermediate having formula:

reacting said second intermediate with a compound having formula:

o)
o)
= _R
H '\E_// N
M

to form a third intermediate  having  formula:

0
Q. N — R
T = N~
O N—n——I N
2 ?\Z/ N \ i_/) H
N H M

reducing said third intermediate to form a fourth intermediate having formula:

O
Q. N — R
7% N’
HoN—+— N )3
2 X,/j: \|/ H
/z7 N
L H M

reacting said fourth intermediate with an acyl chloride to form a compound or salt

; and

thereof of Supragenus C.

41. A method of preparing a compound or salt thereof of Supragenus D as defined in

Claim 1 comprising:

- NO;
OzN—.'I— I
. . X7 ~Cl
reacting a compound having formula: L with ammonium
-0 -NO;
OQN—‘I—

. . . . . )S’Z NH,
hydroxide to form a first intermediate having formula: S
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reacting said first internediate with di ammoni um
sulfide to forma second Q NH2 Q2NTi- Y X Z NH2

i nternedi ate having forrmula: 152 ti 12 March 2007
reacting said second internediate wth a conpound
having fornula: ONO2 H Mto forma third intefqediale
having formula: 0 NO2 02NYN \}--( 2 Z HM re&u0|ng
said third intermediate to forma fourth internediate

havi ngreta.&fr@ kAd ﬁrN’%té}lnE@imeﬁiYh\tféﬁlﬁl(jﬁiu}n 'El.llMilT @Vrm a second
f an

reacting said fourth internediate wt acy

chloride to forma conpquﬁ 2salt thereof of
Supragenus D. 43. A @hlinjraceutical conposition for

treating qr preventing thal'%hgic reaction
a&’é‘?ﬂ’@:ﬁ%}g@gm‘ﬁnﬁﬁo eas&d | gE | evels, inhibiting

cel | ul @actRipO! dafder REdAN, inRAHER e | RPND1 § 1 E}inﬁiﬁh@kihgﬁﬁg formula:
or | eukocytes in a mammal conprising one or nore o

t heQco Rd,or salt thereof of Claim1. 44. The
phat Ma 35fical conposition of Caim43, further

conprisyng at |east one additional.ingredjent, which ]
is active in reduci nfém%lt Iaeas%hnglne gﬂ‘ﬁ’%ﬁg €assBEI g formula:

with said all NO,reaction, cell proliferation,

and/ oig i nlybi t{onjof cytokines or |eukocytes. 45. A
cggphg_ or Kaltl-t her eof represented by the follow ng
fo

iz~ ® & H, . Na N
I .
cyclizing said third intermediate with use of an acid to form a fourth intermediate
Oﬂ+;"{j:‘>—4<jj>
% 77N I/
having formula: L H M ;

reducing said fourth intermediate to form a fifth intermediate having formula:
,Q N — NH2
N —] \>_@
L H M

reacting said fifth intermediate with an acyl chloride to form a compound or salt

; and

thereof of Supragenus D.
42. A method of preparing a compound or salt thereof of Supragenus D as defined in

Claim 1 comprising:

Qg NO,
OzN“Z‘l—
. . %77 cl
. reacting a compound having formula: L= with ammonium
T’Q\ NO,
O N——

. . . ] )y”Z/ NH;
-hydroxide to form a first intermediate having formula: L ;

reacting said first intermediate with diammonium sulfide to form a second

T’Q\ NH,
oM
X7 N,

b

intermediate having formula:
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\ N"HHHS5 153

12 March 2007

reacting said second intermediate with a compound having formula:

QA /o
H \I] i

M to form a  third intermediate  having  formula:
/Q N — N02
X/_Z/ N \ I /
L H M ;
reducing said third intermediate to form a fourth intermediate having formula:
T/Q\ N _/NH2
H2N—.1—I N
L H M : and

reacting said fourth intermediate with an acyl chioride to form a compound or salt

thereof of Supragenus D.

43, A pharmaceutical composition for treating or preventing an allergic reaction
associated with increased IgE levels, inhibiting cellular proliferation, and/or inhibiting cytokines
or leukocytes in a mammal comprising one or more of the compound or salt thereof of Claim 1.

44.  The pharmaceutical composition of Claim 43, 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.

45. A compound or salt thereof represented by the following formula:

. ] y . "
0
N
Hita, = l N\
Q N 2, N N - "”H
Ho H S-5.
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