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Background of the Invention Field of the Invention
[0001] This invention relates to small nol ecul e
AVIANIRD] I23/P€20f the | gE responise to allergens that af&TENT

PR s DR T8 L bt RO B RIRG e anp

al so rel at eSTNHIBIAING UHIGOUE AR FROLIFERAMION f er at i on
inhibitors and thus they are useful as anticancer

agents. This invention further relates to snall

nol ecul es whi ch supw | eukocyt es.

Descri ption of the ofpd Srithd el gl es and Asthma
FidlQ 0P Iventist i mat ed 10 mllion persons in the Uni t ed

States have_ast hma, ut . 5% of 0

ot 1001Da" CHEE Beniat RAe ' SPHE M TPt ST Besponse 0
alléi% 1% thhil DDuse DR Wle et o @Hérﬁ{ﬂ Eﬁd/w 4P bhars, dﬁ&ﬁses where IgE

energency care require Elta i zation, and the
is pathogesic. sThiginyentionealso wbacﬂ&sdalsn p‘éﬁﬂwk’é ﬂ@tﬁtﬂpragfemn inhibitors

ol B0 AR PR oL VG BANRL IR g 10 sman
mdl8sllesiviclP§uRPedsh Bytokimesel lealtdcpres,  whi ch i ncr eased
54% bet ween 1985 and 1990, was cl ose behind at $1.1

billion (Kelly, Pharmacotherapy 12:13S-21S (1997)).
D! Qggg! HGEop difad ?tr%g the National Anmbul atory Medi cal
accounts for 1% of all anbul atory
Allkagzesums,ﬂstt&naand the disease continues to be a
significant caus sed school

Do o PT B et Ehet 4P St i REFOBT T e LRIl aLd Bt sbout
59586 ﬂﬁﬁ)%%ﬁﬁh(q{ UBiSe estiditaddiBed¥D6Rdsthintayin 3RsURRET Siatck )éxceeds $6 billion.

cont | torise in this country and vvorldedeg S,
Alivaip aﬁ%nté metients m}aasthma o leFkaeMETEINgY €S reqpy@]hosm alization, and the

at i.on.no, u t
1B e Pt S, Rl Ref® bR FO R RS servces
(ePeigBRIINAEd), Qit @@b@t oﬂf rg(:&th sied $i hia:hlhaﬁt Thelcdsh ﬁarqme};emptmm mgdications,
asthmati c i sode can_be broken do i nto S???H%ﬂt ﬁ {13/ 1
whigl ipieased Sifhobevines @8%5 B9 O3 Wat Slost Pep diion (Kelly,
%ﬁeﬁ _ ghtness, and dyspnea. The
}?lg'fe&h 'y g%azs p?ratl Cc response is triggered by
aI | ej0gesis, lAlcmrﬂmgt to ther Nemmab iAgebulaibtye Mpdinsl Care Survey, asthma
cross-lin bulin E. Iecule n
AP rls)< o gha %%%Lag Ty Sare s %? PRt ?oe%ueng%stelt Bhe' & significant

calSHTBE MiQbd R0l QhyEeR cililibdnanMuadpne impeslieati@terstanding of the disease
Including histamne. Additional triggers include the

prosssp e basten Aygs, asthmaomedidilyopd eertabyTranERER e wRs0Y dyts country and
worldwide (U.S. Department 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, early phase asthmatic respdhse
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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in airway tissues follow ng exercise or the inhalation
of cold, dry air. The second, |ate phase response
wao bai/0248ht ows i s characterized by infiltrati onP@f/US2003/030962
activated eosinophils and other inflamuatory cells
into airway tissues, epithelial desquanonon, and by
in tifveayptissseniobowig lekerbisg or thiesnhlatiomod aeldiry aitn Fhgesecond, late phase

e D BR LR e A KAOIBA S bpons ad ot

infaRatbRyade]l $ 18 Alﬁ;vaytﬁssweqﬁtham dé@ﬁilalﬂnbﬁﬂl tued By th(BIpiresence of highly
subsequent. asthma synpt ons. [0005% A number of drug

visgeus ravexis|vebirethe girwerre b Jamagp ensed by thieflagmairy ﬁ?ﬁaonse leaves

. 4 C La R t

the a@%@ §/g gmtéx?cg : {:r sglgsgt%élegt ésl’l%ﬁ tth\é? ha Zﬁ?%&%@l‘s\’ e %ﬁ rut o cﬁgubsequen
amhmmgwmbanmalnstay of asthma treatnent, act prlnarlly

T’SL' o gﬁ?@@@gaﬁse S BB 8 P o ssma

er! Gt %@ﬁca&l@?ﬁ%&ﬁv e SO NS dri-&didn %2—%&1‘@9&@%%0&%‘@ Rfbutaline and

at e’ response because t (32-agoni sts do
albm@atrolp daeths maigwayf bt asthmariteatrndnit amtrmnmayﬂsadumng the, early phase as

hey have no effect on bropchi al err Vit
br?r@b%}a%@%aewetlﬁ@%-aﬁ ﬁtgaPl@Tét HRGHRF A Rl gy reduce

the 1%n . {)1¥st190':£1vla %rﬁ]ﬁ(ﬁﬁh{qor g fat 1re | A h| (%vev'élo %efiﬁmle (B*z-agomsts do

antl alm nes t ear

nobi ﬁds@éﬂs Nélgrhifeknat z&ﬁlmﬂaﬁﬁhaiﬁﬂyahaiwty[ ghporimes. ncSoaafﬁact)fon bronchial
the newer antihi stam nes, such as azel asti ne and
hypereselifibh, nmy have bot h antiinfl ammt ory and weak

br onygfiggi | kg B3RS ERS D QarfiPbr Tate asthmati
havg Qﬁg est %?%%BQ&I |cac§/ét ﬁ¥%stﬁga t r eat ment ¢ fate astmatie
redpoossh oEmrestamp&s anh}mbﬂabnnas,r tike [l¢rtadine, inhibit early histamine-mediated
heop I'1ine/xapthin at uate | ate
inf AR S o U Cba BT ERUPGATEH SOl e aplaging g ketotifen,
mé %ﬁﬂ%ﬁﬁﬁ%ﬂﬂ@@@%&%&k RgiHthedilafby P effé@a Gt they Yurrently do not
ticholinergics, Iike ip ratoglu n bron1de which are
haye ey wstaldebgl officaeyit i asihmenireaimpnihi Biosphodipsterase imhibitors, like

th?%)%glgme&]aﬁg ?ﬁ é{oﬁe%%ﬁée/ gﬁlaﬁ‘&ﬁaiﬁ'g ﬁ%&ﬁ{)@%ﬁ,l Bt %eré A fo evidence

thitytheder @dagiotivdst decreasftﬂbrohdftﬁaﬂdfypeleeac'&ﬁse nAn@dHojinergics,olile ipratopium
in.chronic therapy. [0007 ecor ostero'd rugs, . ..
brpmids, WhishaEmeE In a?ses phae eﬂ% b1 3h¥ers hfPPgl}H?a?%ﬁl%}m have

ncﬁgﬁ&,tt%n o % Jﬁ' aY¥e REHAMLibon, £) SASE dnnﬁbﬁd:lﬁﬂrl@peﬁédéﬁwty, and

cronolyn a ocrom |, act by stabilizing mast
therefdrs, easmdtlallyeloeblp in nlhriomctthﬂng)yt he | ate phase

i nfl t or response to | er us. . Cr

nedo Bgﬁi %Qg ﬁ@? ?DF%éﬁB gg%s?%%%m%% %ﬁ? H0 A potent
aﬂ’tﬁfﬂ—éﬁﬁn&é@r‘%&h@' e eRet lrﬂddﬁaforbyeléﬁlsélllimlblltm hkle cromolyn and

sensitizing effect of inflammtory damag

negpetpgils actUny setikipiag g1agt collh e8¢ therbyi 1ﬂh*lbl&lﬁ%élﬂ%}%§e plopen fnflammatory
re%)gong tto RS géi})een ggéégxﬁlgfgk%do&do%@ﬁﬂs]as %ee‘ﬂeﬁsa{hen@dﬁlcostermds all

Ut—

AaV hat bit specif
reaﬁcrbeﬁbﬁchih‘l hystchotivity Oy innfinsning thexensitEdng ¢t afm:lﬁammatory damage
| eukotri ene receptor antagoni sts 4, 219 -
togRe BruE) U néqs@eﬁtf?{yc@@?%ﬁlﬁt amneat?r&agmtsr o0t Presiyes, bropehodilation.

acti EU% | Th&lQukads 288 hﬁ\?&vﬁeeﬁ%ﬂeloﬁéalpﬂhhtcﬁhhﬁﬁ’t dpRcitiB@spects of
production of both airway inflammtion and

adtimoatch dtanstatioot | &or igstance, leukotriene receptor antagomists (ICI-204, 219,

accolate), specifically inhibit leukotriene-mediated actions. The leukotrienes have been

implicated in the production of both airway inflammation and bronchoconstriction.
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WO 2004/ 024897 PCT/ US2003/ 030962 [0009] Thus, while
numer ous drugs are currently available for the

wao e@avzasat of asthma, these conmpounds are pri neei/U§2003/030962
pal i ative and/or have significant side effects.

Consequent |y, new therapeutic approaches which targ
t he [0008Er | yTlnyg, whils sumerohe drugh re eweently syaiable & the Freatment of

ast@ﬁgf éhege c\éwm%% sgzéljéleah 1¥r11 e%éhfl?fp)g %nedgt?r;pg% ﬁgﬂlf@gﬁteﬁlgé( effects.

Coh e&flly, héw itheriiRone aﬂﬂﬁ@etch@(‘ﬁbﬁh tdrg& the Oﬁﬂmlymgmausa 11aﬂler than the
erlying cause of allergies i er al ﬂ al I

casgaienh SYRDISEIS PEWRake DISABT ARRIABIC. Amacyiehgllersyyshaftef common

de}:{%ﬁgencg%%?gpevecﬁg’te@ ,}V&,{!sg %h%ed Y SnoR R TR WRGSRs qé@&roduc‘uon is the

s may be efféctive in treating t
undelyarg yausg of ailisgzies fin ashérabamhdlagicestyna jropart¢ulmodupdntier and

h%é/f’:’%r ep. W&?I,@g 2?3713%1 HP&% eT%‘geﬁq%é’%COS}igﬁ té[grlﬁgeraltgkﬂqgvels may
be Eﬁ&’d{ﬁ% 1ﬁ R6aifls |ﬂ?éxﬁid6rlﬁ§g$@é%@§6f asWsa #anflbrgged by recent

clinical results with chineric anti-I|gE anti body
CGP{oig9h1, Nnde pédw@rmrrﬁ@tntﬂwrammhmzr@éﬁ ﬂi’ér?éé?sé ﬁgpulatmg IgE. The
r hulMAB- E2
hy%?ndg% Sﬁ'éhéowenlnﬁ Cplasrr%eI r?ﬁ{ g utcg' tl?e a t%}?lsée k%@%nﬁrmed by

recefd |cBhieratésnys i with hﬂiuﬁf@ibela@@-mtanﬁbody hmﬂm‘lzau and recombinant

hu];pggrzam I ecll gl%ngc)n 31{1,95: glgi o ouV\bM rlAgal dé r%l %ggeaythéq;g:g{nﬁg{lﬁqé& (3;( Biosystems,
Ind! e@&{eﬁjc 15:171 :I:#tg afid N%%%’HL %g} afg%ﬁéb&%né‘inrtﬁégyvelwnt ofa humamzed

success teste anti-1gE antib
antMIBE hnﬁmﬂ}c@iomﬂd®éﬂﬂdﬂ}’,ﬂiﬁbamdy a@,rl&W{m %Mlmﬁéls‘aﬂl tf@at allefgy and

P Tl b0 L Sk BB RS ani o

anflﬁ&cﬁm(IJGPﬁglggi O%B#h Redidet Vifle rs@ﬁéﬂt& Sanfir Ofhidorb 36 nﬁ@aﬂl Shiptoms of
phase- 111/ 11l trials of its reconbi nant humani

allmgiochinitid imre i15&wgptient hehaes- Eoiaf ES@WN#ZQ 25) N?&d%ﬁ}» 1995, p.26).
Geéﬁmeﬁ? §?°6Pgéﬁ diiy?olsﬁcjlg %Q(’)en r%E ﬁ%ﬁi Q %gx Spaﬁ%’éﬁﬁs@?\%[gr ;c/nals of its

re&rﬁ@nﬁiﬂ\&ﬁlh&n&&dn@ﬂﬂled)mﬂr (Hsnhﬁediy a riABHRE t (Bchrrld@ Today,

he nunber of d. add
NoeGBH 30, 11581 i Hod he AMEbaRb CLIE NS AR nieeipn (righes

dog? %g ﬁﬁg o%é}%’h eﬁacf %eksj\@sr ﬁeeﬁ@&)e;m){'i}ded lar 500k leeuttidh kD EHMumber of

Nat i onal Jew sh Medi cal and Research
dage at patichinrefeited nddidoab eedone” pueditisbe (Antihistimines apg| decongestants),

cox eS ul t f Olegepr?h B %ﬁgg{tp}’o ﬁ? 13{ al eMng‘r?I\%/ Iet‘:]jﬁ a ?f 'im:;ltional Jewish

M@éﬁ@ﬁ]y aﬁd\KRé@@&KE)CéhM gonehige Cdlikado,t putsisiedl ghd S:hmcal results of
oing to be a breakthrough” (tl\lew En | and Jour nal
rh dn nEieEs oy seyge aﬂljlggi) patignis; (3l 703@t@§ts|_fp5 i%gvéaeks iv injection

o FEPHLEHLID, AL AR BPIRIS 455, b MeBbk o i
Edhiaidraeauil Gﬁﬂ\&dﬁmepd]labm_bm; 23;;11’11%99)1 nd. Bicdogics License Application
R v L RO BB e, R85 b overs

tth@n bHeedd fieety GRRCREults fr
Pighfthoals G figitHod, SBHbAThON and Benbife éEposkARCREults from

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

may be effective.

Cancer and Hyperproliferation Disorders



WD 2004/ 024897 PCT/ US2003/ 030962 [0011] Cel lul ar

proliferation is a normal process that is vital to the
wmoeroamb4spunct i oni ng of nost bi ol ogi cal processEET/US2003/030962

Cellular proliferation occurs in all living organisnms

and i nvolves two main processes: nucl ear division

(mi jedilp), Gelhhlaypropfeagivncis ainvimngilopro¢esyttbiti sewiiad)to the normal

ﬁmt%g%%ﬁg 9l PR LAy |pﬁq%§§sieg Ul 10 i A B occyrs in all living
orgafisti le(m\ﬂi fadbivky twé nidne Pf&é&s&ﬁ Yue®lal dividien GingbsiH)t aed cfoplasmic

nor na cellular proliferation can result in a variety
divisiord (eyooldness). FBecaysenpgarismp ase cpridnvailzrgpvag @id replacing cells,

| 1s n cause oriasis r i . .
colfiapolEtupRdy Es0gp Lk rnkl P HaRh by ool e digppgon of normal
celliMrar6tifeitionhah edsalt i 10@idly ofidisdrderse ol axsammple,Hyperprdiferation of

fibroid or fibroma, and obliterative diseases  of .
cellsg@ay; |camseg}sgflp§s,éh@mhogﬁsghedrﬁfcégogﬁ,g%q@ar fuF ﬁlépaseewocmdlal
. i f i i B ' ' t iterati
R A, b, Tl pGRTSDSL NcBsE OB f by TG
disamds iof vasmlaf grhfie ahd adnsppntealusigansof Atroomnzdl icel} progfetatipn is most

the United S%at S andfinternationally. | ndeed, cancer
comEophLassecialy “f@é&’i“ﬁb AW B AP 1 i the Uni ted

St atj@§r2] ACCOARNeR S 4 tajditiidiadd aitRls dnRSfithe!ladidly daess tolf mortality
the overall annual cost for cancer is approxi natel

bothli@ Thd United Riatestand intemetionsdly. $uieed, qanresrs I@rsemndéé%cﬁng cause of

dical. . $11 billi for. o
S 0 65 AR e L e
codt!Te# ERetr 18 AppoxthatblgH 0P biitets twhich inctides $37 hitlemefbudieect medical

deat h. Not surprisingly, considerahle. efforts ar orqs
cotihdtiivBiiaro fadogFesh chsof [0BRPHSHEE i oABRE 4P 59 billion for

in%%‘? 955?? of fbsf ﬁfﬂ%&u%{y due tgﬁif?ﬁﬁt%}é 8&hth | NeR S8rprik@eR3Lkonsiderable
rrently, cancer 1s'primarily treated using a _
effoarhicandeowayto devcimgr new treaivlientsiand paenentatizemeasurepip. combat this

ChenDthﬁrapy i nvol ves the use of chem cal agents to
deypstqtinsi!ingSie replicati on and netaboli sm of cancerous

cel ligo1dphemeliferdpeiahét i @eiRiagilyiesdd alshg £ dombinblion of surgery,

being used to treat cancer can be classified into five |
radiafion grdbehpmotherens. aChemasrrenysinvalygs theaise of ehenyigeliageats to disrupt

ant hacycl i nes; .al kyl ati 1. apdi j j :
ey ol Reaagr by, PERAOH IR (RS which ac
culrentl$ bEAE usdl Wwateabéanser\van at clasdifiel menfise mhirt dgreupsr egteral products

invention to provide aza-pbenzi m dazole co unds aqg 1
anghethigls gderpiatives fanfhscralings atlkylptine apents:s Aipge HERatVEs, R fhormona
acbfisProvi de aza- benzi mi dazol e conpositions and nethods

&0 1 nhibit cel l proliferation. It is yet another

obj ect of several enbodi nents of the current invention

to inhibit cytokines and |eukocytes, including but

not limted to IL-4, IL-5, eosinophils and

| ynphocytes. 4 WO 20044R248%F tiRGh{ 4853003/ 030962

[0015] The follow ng series of conpounds, identified )
undel00idbhedy iihgge object of several embodiments of the present invention to

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

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



Supragenus A-D and Genus Al -A5, Bl1l-B4, Cl-C4, and

D1-D4 were found to be potent inhibitors of IgE in
whodoh/ozt89Vi vo and in vivo nodel s. These conpouPdBUS1089030962

exhibit anti- proliferative effects, and, as such, may

be used as agents to treat hyperprollferatl on

di sE00dst s, Theclfolddwigscsaricer of [compeqmdr»anﬂmté"@doﬂn@qmsubheadmgs

I I hi b
sofBkFSRLo Tl 45 FRBMOALSLS R ER e oL 8 Dok QI be ot
inhiMRE B LTS irBh dteRRShHD Bl B4)vo m&dgs.ag héﬂﬁe&o&ﬁoﬁﬁdﬁﬁﬂl@o exhibit anti-
Cl-C4) and Supragenus D (Genera D1 D4): TAON /N

orqiymiie oRects) A CRSIGD, 118 Wb IRC® A5t 8GN0 Ageat gypaproliferation

H O/ ZNL R Supragenus B OR T
d‘%eﬁ’?m%l Y’ H XLZN L1 MR Supragenus C

and [0016R] - -FanfiAe bf ébiRZnoldduld- IgE nhibitefs, arg,defin@ by ti¢ following
supragenera, including Supragenus A (Genera A1-AS5), Supragenus B (Genera B1-B4),
Supragenus C (Genera C1-C4) and Supragenus D (Genera D1-D4):

<A>nT/I>—Q\[(

Supragenus A;

O
e L= 7
@) XL/\\Z |Tl |\I/|
R
e I @
Supragenus C; and

R1—( A N /“ R,
L T T
'\\Z N l 0]
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;

Supragenus B;

[0018] wherein A is selected from the group consisting of H, halogen, and
CONHR1;

[0019] wherein n is a number from one to four;
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L R M Supragenus D, [0017] wherein Q T, X, and Z are

i ndependently selected fromN or C, and wherein one
wW@B00@o24897 X, and Z is N, [0018] wherein A is sPCBHUS®03/030962

fromthe group consisting of H, hal ogen, and CONHRI;

[0019] wherein n is a nunber fromone to four; 5 WO

2oomoag]4897w1@f§m Us26D8] 83086en{aUzGElepisd fsim the gioup gonsisting

nd dent d f th
of 8 SNGRGR B} Sufiteih ity SV pASEHE SRS, Bl fhino, nitvo,
cydh@! egyr@canwmmabwmma@m—mmk{, cyano, CF3, OCF3,

and NHCORI; [0021] wher ein Ris sz]ne t%gly
fro{ﬁﬂthle gr"ﬁl?pelﬁ,&l@ls@]@@tﬂ‘é emthpg@fp@gn%tww H chna 1, benzyl,
fl.u k r
p'f%ffo(]fggza}'? Elgﬁ% g]I(Ijuect e lf rom t 1dadr: o%pamygﬁsslglgﬁeﬁ 3110% the group
coristibg af @ﬁttaigﬂﬂaharin ‘tbmhwﬁcbyo]nc ai}gylj ic alkyl; [0022]

\é\? g [[,(g)l Eb Ei: i \@{]qgﬁgzl%%{l | g elﬁgqp%&geﬂgi fé@%?cgﬁioerglt%gr@up con51st1ng of
H, gﬁtly ﬁs}f a% @E%daw b &eRnéPCLrs Eﬁﬁ&éﬂk&l; polycychc aliphatic
ycyclic aliph a3t

groups, substitued polycyclic
cmlps plsaltstimedr polpsychphehnghancSmgpsl,t pheapll, prubsijiuted phenyl, naphthyl

apht ht h
s S3BE! Moo RS 5 GRS P s nd i
sul?sﬁhﬁ'ed fstbhit Ebgdinh %eh&%}:{tbmé Ofhaieih daid hertetamationsdependently
wherein said heteroatomis i ndependentl sel ect ed
selpetedrfromdhegroupcensisting of Hgogsm, anErbyEsuB%y gen and
sul f [0Q C 1
ol Aﬁﬁ%ﬂ . g&%%rg@s%ff ﬁbsﬁ@l{tjégi e%&igcﬁ}gfrl]é Hﬁﬁﬁn@%sr@f&ﬁ%éulsﬁeb%umted phenyl,

subrgiphéchaplangl  andb sdubstitited Inedrearghcphtaimoitdisobstit®nts, wherein said
substituents, wherein said

SO St o e T e, BB hony o
su@ﬂﬂ%@h 1SR EB¥u@H ‘%1‘11‘8%1 digiéPafnirdodtsn) lﬁ'HKﬁQ"Mkyl carbonyl, OH,
, substituted al kyl,

di al kyl am noal k

OBHSHGRI GIOR ERSoaN LFOCTOMS NRBANHEORanEERNR R ; and

[ OOZ{E{ f%ergﬁﬂeﬁ' [ 1§ Sgeﬁegt 0@%%%00%5 of Hagﬂq’l substituted

au@ﬂn&lﬁ@d ré?cl@ﬁlk albkstituteds mp,s@d teyidleglkylal ﬂ@yqycﬁB @a)haucs phenyl,

cI oal ky substi t ut ed ¢l pal kyl r?glh%{'ﬁ ﬁh 1

subq;utpt]qétph@gyl PRy, su@sulgg@dr pgﬁk@%ly phgﬁr}ppry’l 8 }S{;Ftute eteroaryl,

t § i1t in

AN IR AEARP I o BSLGRR o bih 1 heromoms, whor

safilib&tiottohetd indépendartly sdemddafromithd gtmtpemmtsbns of nitrogen, oxygen
wherein said heteroatomis independently selected
S8t he group consisting of nitrogen, oxygen and

Su' f ﬂ[ Ooggéfel?éﬁérﬁﬁécﬁﬂleﬁt@@m&d%%&eé BCWHIR 1S pRdiFeSare ahphatlc

and R2 are aliphatic roups. Preferred
greuﬂzsodPrvéevmi ¢mbodinientspeelinds smmeg@‘g seEngrandaand B, anghown by

NI S, 5 05

[0026] One family of small molecules of several embodiments is defined by the

following genus (Genus Al):

'“%ﬁf@ T

6
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formulas S-1 to S-25. [0026] One famly of snal
nol ecul es of several enbodinents is defined by the

wo edokonisay genus (Genus Al): R-NNNY R O ECT/UBB3/030962
Genus Al 6 WD 2004/ 024897 PCT/ US2003/ 030962 [0027]
wherein L and M are independently selected fromthe
gr o[082Zpns ivdterany LofndHM abkycﬂe,peadle}ndxwelegﬁe%from the group consisting

of ]a:'{]ub lgllt a eg%ae{r § Q%%gﬁc)i( y%%ﬁgg eél gnwﬁlaﬂ@no nitro,
cyalilQO@lBJ O@T%SGON}B C@I\&ﬁi@ﬁdﬂmd@mm the group consisting

, benzy p- f I uor obenzyl and
d| mm] et 4 Ryif selemdf 391?1 the B LORSESLiRg R@H (&-Cs alkyl, benzyl,

o AL R PR 18 ) o e v

corlSatiAg 6f 4 ﬁﬁb@g)@amntbtammi (&Cctyeld: dlkydm t he group
conS| sting of H_ al k

cycl®@Pkyl , Wheseia Ru flm = 1&%;8{1}6 (sjﬁl%qlfiyijr% %ﬁg\m ¢onsisting of
H, Qﬂkko/f) Qlf’iﬁs'tlﬁjﬁedgeﬁlgﬁl' F@y ﬁialkty}‘ &b s‘ﬁﬁlté/@@ﬁbb Gyczi’daﬂ@m Holyeyclic aliphatic

sti t ut ed phenyl , hyl
glo&phs tsu‘ttsutued p@iwwhg/l ahﬂh@tl@rgaugd Myls umﬁlttl'@fie ghenyl, naphthyl

o5 05 SR8 R o3 g bt nd s

suﬁ’éﬁﬁﬁ&i Ret&@h] k6ktgihORB OfBtrsatbme eRaad@Nidid he@&la&mt égl independently
fromthe group consisting of nitrogen, oxygen and
selsaied frem thogaw) cammisting of niEegsnseiyeen st ol yeycl i ¢

T

subsstfigdd tndpithg, aM%ﬁBﬂtﬂutS@lltétersamlstCDmtamnﬂ -3 sulsstitusotse dvherein  said
fromthe g rouE consistin Ef ens, 1 Ikoxy erou
Sllkﬁ;@Wﬁf%S@@]@ﬁgd gg(groblpé; 1&,51st1n§l% ggﬁ ot Maggens alkoxy group,
t lagicydli 1@ dir 1g bonyl, OH,
su Q}féoc%( f}% 'lléygasr% S(;[%%l/t%ix alkyfll BAlbRHAR, lﬁ%&ya carbonyl,
O, R, ccma, CRe. CNRZF{S, pqmm N @@&@0& nbHENR'R; and

Eggi&é’ﬂ ngr g/ erﬂn %I 1ﬁ)§F %Ltgﬁ %Jg){r} {l-ﬁ (2L dliphc;e ngirsﬁﬁ'é) %Hcglkyl substituted

all@f C |C25[|3J< %chlo%?ﬁt JubbkitattdC8-CY eyabaryll yﬂo,lyqyeluy caliphitics, phenyl,
al’1 phatics, yl substituted phenyl,

subsiiveted! (ihery, ﬁ@ﬁﬁﬂ!}ﬁ:y pubsHies a%frhg;lnyhahﬂer@a% ang &Pg%ltuted heteroaryl,
wlfpe?t s?t?lr ]%@tgo f;]rg? gﬂ?(g ggrlid/ lssﬁb dithel %%@?Ja)f%l MRchirs "1‘131 heteroatoms, wherein

contaln et er oat ons,
sai&‘ﬂ@eft&loﬁtorrs Bl idldépehéentiyt seiaciesl fromehe mowipt ¢oy1815‘@111$0f adrogen, oxygen
from t he group consisting of nitrogen, oxygen and
. [0032] One famly of small nolecule IgE
' nhl l?bﬁ?]r S @fnet REniBY Sdersnpdl n;%ﬂ@éldé NMRIB Sinhibiteef i0TethddYpreferred

t he oW ng genus (Genus A2
embodiments is defined by the following genus (Genus A2):

S S
L |lq M

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

Genus A2

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF;, CONH,, CONHR and NHCORj;
7



R-NNNR2 N O~ NOI R MGenus A2 [0033] wherein

L and M are independently selected fromthe group
weongiostspng of H, al kyl, al koxy, aryl, substiPpct/Es2003/030962

aryl, hydroxy, hal ogen, am no, alkylam no, ni tro

cyano, CF3, OCF3, CONH2, CONHR and NHCORL; 7

2oomﬁea]4897w1mﬁin BSzedsriabiosthe pOO 4pnsisiag of H. ﬁn(‘s alkyl, benzyl,

p- fﬁlgf?‘;(:t e ﬁn(? 8{?@)4(2]61@; %ﬂ e(:slrel‘?ltﬁaﬂeﬁjla{ﬁ‘f E{%{ Jfkgi?ctgéi %%n the group

coﬂéﬁﬁﬁ@bf‘a ﬁ?dlght@ﬁeuﬁ:%rﬁﬂckéd oricycliediiegf ed fromt he group
consisting of a straight chain, branched or cyclic
al kj035] oo&sljlervm& endRearepdeprodeathe sqlortrslfEem din grgup COHSIS“H% of

. SELCEHRG P LSHR TS B8 €Ly bl st

gro@id@l @@Bs:umeﬂ F@l@t‘y@ychﬁphaa& i grhaps Cphegyb u;k;)]ﬁ)stltat@ﬂsphdmyéd naphthyl,
cyclic aliphatic grou n st.itut

o g yroa uf st L b b s%wﬁy‘?h b el girgpen and said

sul%ﬁglteﬁgpﬁgfo% Pndfl £50¥batok, eﬁvﬁér@ms &iid hbetRfaR Y lindependently

stituted heteroaryl contain 1-3
selbmedfromttbngroumbensisting efaiidogvst erygean amd suifuf;ndependent | y

Zﬁg?@gﬁ% u]; & ﬁtﬁlggiamgtéﬁuﬁeﬁ 9 )tazlyglgcbg{qlﬂ}a'tl ggﬂglg)g,l bS] 1?1%8 phenyl,
sulﬁ'tlhi@élfitnaﬁhtﬁffpldﬁ& substinbd thet@shrplneoythin 13U k@ﬁﬂssnhmhepl wherein said

apht hyl ™ and substi t ut ed heteroaﬁ/ contain 1-3
sulssibets ltsaeln@tgd fiiethe BYoUB gPesistimg 94 £, halogens; Rohd@logeps glkoxy group,

ol 53, U8, IS 3 sk RO il cabons, OF.
OGH K YOOK) llb@DR‘t’ ﬂmd GN J@Fg, OdiFg) WOy, II\HIar,dﬂl@@R,' and CONR'R"; and
hydr é)gx%al Ky éer%fqg 012 ?él.p@eﬁed ’fr,qp%g g’r«&%ﬁ&% I—Iao%ﬁyl, substituted
allia?),gglns(t?g:/‘%gﬂg?,lﬁﬁﬁ sub 1@%39%?3' %&ggﬁ&kﬁe ﬁil)f&'@lic aéighatics phenyl,
sulssfitted iphyhyl, salﬂnluylx subsﬁtu@gL cohdyt) beietgtyl apdisybsiinted heteroaryl

BR3P BT G T oo, v

salﬁeﬁe%r@ﬁ%ﬂ is indb}RN@éMlySRidtdact-eh aBE gtoupnebnsiaiitk of nitrogen, oxygen
substituted heteroaryl contain 1-3 heteroatons,

andiselfiei n  said heteroatomis independently sel ected

fro;{bbi’fﬁ[ OO% @{ﬁ fs(;f* o n%lg{ geibn Oﬁﬁ?ﬁ@ﬁ@rs ¥tdthe preferred

sul am |'y of ecu
enbodihérttotssiefibed betherfell@ving genenioeduinBAt:s i s def| ned by
the followi ng genus (Genus A3): R R-NNNNY

H H
RN N7 N —\ N___R
0 IE\JITI\ \l—/) \Icl/
M

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

Genus A3

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

[0040] 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



ONO R Genus A3 [0039] wherein L and M are

i ndependently selected fromthe group consisting of
woo0alokagh7 al | coxy, aryl, substituted aryl, hyPCDK$2003/030962

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,

CONH2, CONHR and NHCORI; [0040] wherein R is selected

f r offi0KEE grlsscio & shé R; Aty independeatly edecigddom thegoyn COHSlStmg of

B LR B0 A S AR v

grodpS! EdsBied CE Byclior ansiage @busyy Cbheﬁ;lyal &;Ustltu&dV‘ﬂlenyl naphthyl,
864/ 024897 / US2003/ 030962 0041 wherei n, Rl and
subslztumdenaphﬂ]gb éwtpgcm,’ylyané@ub%mg ew]@qr@q} F5;&11d heteroaryl and said

sub@@@?e aflity ’ Bflttal%[ E?ﬁ&éte&é&%@g 1%91] %#%@ter ycyc 1rEdependently

seladtédphiarhitiee gxgﬁpbmmstlﬁglbﬁmmgmpb)@gbryuyhduﬂfm aI i phatic
gr oups

ny PN bsti t ut henyl., napht hyl :
subi‘s)(l“tzlllto eg‘%%fslﬁt %%gff sﬁhqt‘éw%ﬂ er}%]lé(h aﬂéﬁgg ta)fﬂhseglbsﬁtuted phenyl,
sultéﬁtu do%t%ﬂtg WaEd SluBsiftabd ﬁb@éf@a[r?larcbhlltaﬁnd -$alBktituents, wherein said

stitu heteroaryl contain”1-3 heteroat ons,
substieest is seladted Fromethe gtanmebssisting o &h deleetns, palghalegeay alkoxy group,

e

o), PORIFLCCOORIBDR ‘SORSERS, WCF, WOSMNR'R', SHOOR! it EONR'R ; and
napht hyl  and subst i t ut ed het eroaryl contain 1-3

sub40043lient whergineR efsrselsaied frogu%tgre%?ﬂnﬂsgné ef B pllsyl, substituted
om t 0Qs, g 9of, e henvl
an%’(ﬁjl ?ﬁ (? og 5185'@ k%l)s(oﬁﬁﬁl'?egurgp Cg C ?AI?% g%’lycychc aliphatics, phenyl,
subdtiitbd p$1€1bﬂ1 hhplttbyi alhﬁsyltutecﬂnaihkly}ﬂ,ahetnwafyﬂ(whd substltuted heteroaryl,

@{&lﬁ o@%al flﬁ(c%lflpgry(f ﬁ@g salﬁﬁupgtltutﬁﬂ% moﬁ?het%oms wherein

REddelothraen &@ndidfing of nitr Xygen
sa{éigl%i%]g?tpﬁgfsglha?ﬁndéﬁlys,&h substi t ut eg& Jhgl k)l/al C%O CSIJ11 ogen, o178

andyulfioal kyl , substituted C3-C9 cycloallcyl, polycyclic

I h l . bst it ut i hyle,

2 ulbgp{il‘i‘ht edooﬁgeﬁ%lfﬂlgﬂf Sﬁﬁ &%‘éa:llog? ?ctg%g h élpl%?tg{s é’)’f the preferred
enkBIIBRERE I defin¥dBY G ToRak g peiney (Grayd Adpd sai d

substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently sel ected
fromthe gro cons#dstl ng of nitrogeny oxygen and

sul fur. RQ64 cuIlegE
odi i s defined by
nus”/Ad) N\ NNNYONR
re i rdependent |y

i nhi bitors of ref
M Genus A4 [ 0045] reiMNL and
Genus A4

the foll ow ng ge
sel ected fromthe-group nsi sting
[0045] wherein L and M are independently selected from the group consisting

R

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

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

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

9



of H, alkyl, allcoxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
WENKA248CONHR and NHCORI ; [ 0046] wherein R i s B&l/E81003030962

fromthe group consisting of H C-C5 allcyl, benzyl,

p-fl uorobenzyl and di-al kyl am no al k wherei n said
subSlitn®8 mphtiy], bsteseiyd cind dubstioned heergay ﬁpvhmwéthetﬁgowl and said

IR T TEMTE Ty e
sel&ﬁ%rﬁ aRsdrsig &ﬂls@fm &b nidbder] oxy é,ib@lﬁl sulthed al kyl ,

G3- Q9 cycloal'kyl, st i tuted I%(klél oal | cyl
poI {00¢8] i c \ﬂhqr@haiaidcsut@ﬁlwtﬁésml}%i@@t plinhatic MWéy%%bF@uted Phenyl

o4 BT MR B Pl v i

sulsstiRsht ik b'él@dﬂemﬁ@ﬂﬁtthe/ Eroup ebesisniag yt Hahﬂlogmis,spolyhaﬂ@éns alkoxy group,
het eroaryl, wherejn_said heteroary)

Su@uﬁlﬁdi ft”éﬂxé’d bkt sbeityted el éﬁl‘#(}ia@nﬁagg]r g‘é{%‘&ﬁﬁﬂlkyl carbonyl, OH,
CE{é gr ouhéb(Rr Qel0ft], BOFIRDESNEERE, INHCOR Q&I@QNR R’; and

p conS|si|ng of ~ni tFogen, oxygen and
S uI 1[(;049] [ OOwBdremtReTieisalesiad drosuths giavgpt @@S@@m& @@HL plkyl, substituted

GhEI T SRS, o eRel e BRSOy SRSLI! Ui, phny

sul?éﬁlﬂftéd Eﬁﬁﬂn SnapMg1 e kibsafitdd na‘i)‘hﬂﬁ/l | Kdﬂ&ﬁhryl $né %hbﬂitﬁdd heteroaryl
fromt roup consi sting of hal og

wmahly haﬂd@@ﬁgaryhpmbf@ld @pbﬁputed gg%g)[a;c}fl lﬁog‘aura L3 Btgroatoms, wherein

saﬁ)}be?feg%} klyltlhae %n@l Qé &3‘3' I?clé}%é W&lé&% of mtrogen oxygen

an@WlfEF3, OCF3, NO2, NRR NHCOR and CONR R ; and
[0049] wherein R is sele t r .
cons{p Olng Gpe Hiamify et s sﬂ’?‘ilﬁﬁuggd ngl a?ﬁlléﬁeﬁ @ the preferred
! Wh%%ﬁ&lw oEisqueh@ahky! . pol ycyclic
enﬁ%é &{tﬁgﬁﬁ subsggltutsgd phen?l( napht hyl ,
substltut ed napht hyl, heteroaryl and substituted
heteroaryl, wher e| n sai d heteroar and said
subst i t ut ed het yI N:ont ai 3 Net erRat ons,
wher ei n fA(’)D .eter i p/ndeln(ly sel ected
fromthe g p t| of \ni t rdgen)i oxygen and
sul fur. [0050] iN'y of mofecul e |1 gE

i nhi bitors of ﬂ-he pref ekred empodl ments i s defined by
the f ol | owi ng genus (Gdhus A5): TNNR GausAS\ Y

ar e [Pﬁ peng/élﬁ{qll‘yﬁfg g’t %@Ogl%ml}qer el%n@%ﬁgl’ectmgef?ogg Nor C, and

wRRENRhe @ QIT, X, add Nt s N, [0052] wherein Ais
sel ect ed from f he group consisting of H and hal ogen;
[0052] wherein A is selected from the group consisting of H and halogen;

=

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

[0054] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;, OCF;, CONH,, 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 Ci-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0056] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C5-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
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[0053] wherein n is a nunber fromone to four; [0054]
wherein L and M are independently selected fromthe
w@e@yp2489nsi sting of H al kyl, allcoxy, aryl,PCT/US2003/030962
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
nitro, cyano, CFS OCF3, CONH2, CONRR and NHCORI ;
gro{q%)Sﬁjbsmhat epoffycl?c]ms aphatit eulodpsp rpht:ltqsé grbsiiuted nehesyi, ngaphﬂlyl

oG e SH R Gt SO B S0 e an s

sub QAR AM A A9 URter SRS, S\Mhd@@n %ﬁldaha&rbabglhts independently
al n, branched or cyclic al kyI [ 0056] wherein R and

seldEBadaerm tha(gewrmmtmg cg"emtmgmd)xyg@mn@ selfgE oup

g;g ﬁiggﬁL WC}E{J%% us[u t&%& @gﬁky‘h# 1‘2’}29‘?& %ﬁgg §/ ﬁgfgﬁuted phenyl,

sub@ﬂlﬂuﬁéﬁahhpﬁﬁhyl Oan\ios%ﬁ&ft&ﬂ 43R70aRTTEAIBRD OBB 08@86@ents, wherein said
groups, substitued polycyclic a

Liphatic
sub@h@ﬁlw is seleskash from tleiSppid AYMISIStipg, aﬁﬁh{}]ﬁogm@rwﬁﬁpf"&% alkoxy group,
t.h h u tg H,
subsf Peg énﬂ(os Xy, g]ﬁ(ﬁlé?glé%lgurtél? gikgl LRk al}géiﬁlgﬁ%ﬂg}?l t%(tﬁg)?ﬁhkyl carbonyl, O
Od1at €00, YJO@RNE@RMA CIN 33H’3e0€Fgai’(bnNR Ruh 8HEGOR sariddCONR'R; and

Egtrli(?r(gsg]t (r)u? Vléﬁlic’eréfﬂq%e d9 éeﬂ t@éﬁ&tﬁg%ﬁuﬁ%&%&?ﬂg{ %%%ﬂlﬁ}l?’lp substituted
alldh ?'da éﬂﬂ&n&q b%hbétﬂﬁt%@ o0y Cyldatiydl Eaty@yucc glliphigiis, phenyl,

tuted phenyl substituted napht
su‘trstlbﬁtd:d ’phttre'&i lt?@h‘é]yd)am}vstu@tgdt egphthyl, glegqygegy} b selbstituted heteroaryl,

mhere u t
Wh@’fﬁ]f%rg %aFyII_ian%%ql(% 5entstltdt§d gtﬁl%%%ﬁ ggétram égl%’;&g?tggls wherein
said Uffé?érbitélrhqg 11ﬂie’£eﬁﬂent1§1|s|ﬂebted31:dm&hd gttoapl cahdisting of nitrogen, oxygen

di al kyl am noal hydr oxyal kyl , carbonyl, OH, OCH3,
anft@mrcoow C(P' CN, CF3, OCF3, NO2, NR R, NHOOR

and an ] r ' S%lﬁﬁft&g ffoffe preferred

t he [g@ p conS| %tnlh%q%f Sﬁaﬁa dgi/cg,le s%]gst ituted alkyl ,p
enB3din2enty/is defihddydy, the fidstwihggedis(Fe@s BYc| oal kyl ,

pol ycyclic aliphatics, phenyl, substituted phenyl,

napht hyl , substituted naphthyl, heteroaryl and

substituted heteroaryl, wherein sai @ heteroaryl and

sai d substityted heteroaryl contain 3+3 heteroatons,

wher ei n RgatN_he Bel ect ed
trogen, E%;gen and

sul fur. [0059 | efli e | gE

inhibitors o Eu plef errgd enbadinments is defined by

the followi ng gerus (Genys Bl): ® R -NNR2 > 2\ai(r)

LNN7IJ/ R Genus B 1 [0060] wherein L and are

' ”dquaﬂent L¥ersdl Eclh@dvf 40 dependan tg}d@d@&étﬁ f%ii 1@ grodp consisting
oxy, aryl, substituted aryl, hydroxy, . )
oftid] alieh, alkoxyn arylaksystianeherylnhydrexy, hajegss, ammy, nino, nitro,

cyano, %3, 881}l F&&Qﬁz,% and NHCOR;;

[0061] wherein R is selected from the group consisting of H, Ci-Cs alkyl, benzyl,

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

[0062] wherein Ry and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
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[0061] wherein Ris selected fromthe group consisting
of H Cl-C5 al kyl, benzyl, p-fluorobenzyl and
walpeoalokagbam no al l cyl, wherein said Cl-C5 al kyPCT/8552003/030962
sel ected fromthe group consisting of a straight
chai n, branched or cyclic al kyl; [0062] wherein R and
sublé’ﬁtuaﬂdehd:teldagb noigain| i3 set@cdieds fwbwremhalcg heepatom is independently

consjsting of H. allc substit ut ed kyl, C3-C9

1?5"/?9 A gro%‘ﬂ%‘?‘r“‘tﬂll&%fyd“@% CBPXy ‘?3’[%’(;1 5" pol yeycel i c

al i pisi C \gﬁéi’éiﬁssalds%ﬁthﬁeé%lﬁ%ﬁ/&M@ﬂ]{l‘aﬁc %erupb \adubstituted phenyl,
groups, " phenyl, substituted phenyl, napht

substitugetdi mapleblylnansh tshiystifuter thetesearyll Cettiaing ir@sﬁﬂhsaﬂ@ats wherein said

st oS v PeS oD 85 GuBuge S bePRits R fhel kb Aoy srow,

suﬂéﬁﬁlttéﬂ ﬂk&xﬁ alk6, ebAinas® alkyl) Qﬂia&kylaxﬁﬁlbﬁilkﬂehpdroﬁyaﬂnyh sarbonyl OH,

O BN, CoRlERRaraN s b‘f’:rlf"s,ﬁ\%@a P R GkS s iEoRR s and
su bi&(}éﬁ” dgst RAEMGYGh 'sgle&hd Eﬂaﬁ-ﬁ %%mst%ﬁ’&t HE B9 substituted

I tut ed napht bstltuted
alldyi:t éJ@{(?;br yhcloaikylai subsitttﬁted uBs—tth umrflkyh/\/rp@b@b’dlfs aalighatics, phenyl,

sul?qlfll?lﬁéqllga gl’lgé {1%811 ol e Le p&ﬂy&gléq?gggy %sﬁ?ﬂt*eééxeteroaryl
w}%irégﬁ”éiﬁd l?elt&mlr 1 §Mp§atldi tsHlBsQﬁlt@d hetttoardi ahted a3 hkﬂédokmhns wherein
roxyal kyl , car bonyl, OH,  OCH3, COOH, COOR COR,
saﬁl\het@ﬁaonrls,ﬁgdepm@nﬂmmewcted Mpq(m):ﬁle S0P QORISR o%p,@rogen oxygen
%O‘g@fl] wherein R is selected fromthe group
sting of H, alkyl, substituted alkyl, C3-C9
cycliogdsiy! Ofﬁblbﬁdmltwtcﬁfd sﬁﬁﬂ%cﬂ@’dﬂlé)algﬁylmhlbmbmcymﬁl the preferred

al i phatics, pheny substituted phenyl, naphthyl,
enwdgmrttwesiﬁﬁﬁ%dpw nhy follgyapg g%l&w;iﬁe%%B tibst i t ut ed
heteroaryl, wherein said heteroaryl and said

substi t ut ed het eroaryl contain 1-3 heteroatonmns,
wherein said heteroatomis independé&htly sel ected
fromthe _grolp consisting, of ni oxng and

sul fur. FOUB 2| gE

i nhi bitors of pr ef ntg i s defined by
j-NN:A R2 H\

thefollovving% eNus/
71j/ R Genus B2 6] wh re|n Lypand M are

i ndependent |y sel ected from the group consi sglhipg gof
H, al kyl, al koxy, aryl, substituted aryl, hydroxy,
hal qge66] amwh@relraLIkaiaMl ane independently sgllemql froERthe@DP® consisting

HCORI - wh I d
offHg ﬁq}ktyha%;% F¥oA ngqt?fb a{ﬁ ﬁy&l@(y,&a I ré%? an?rﬁaz% ettrgmo nitro,
cy@n(gl(ﬁ% @Q@p@dmﬁ@%@mﬁ!%m 2al kyl, wherein sai d

is sélected fromthe group consjstin
a st[loaﬁaht othaiein Ris salestasdfram theygrpur capsiségg of H, Ci-Cs alkyl benzyl,

p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

consisting of a straight chain, branched or cyclic alkyl;

[0068] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently

selected from the group consisting of nitrogen, oxygen and sulfur;
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[0068] wherein RI and R2 are independently sel ected

fromthe group consisting of H, alkyl, substituted
W@bkdoyl248€3- C9 cycl oal | cyl, substituted C3-C9 PCT/US2003/030962

cycl oal kyl, polycyclic aliphatic groups, substitued

polycyclic aliphatic groups, phenyl, substituted |

phefi69] napkhdrgin, saidssvbstititted cm@lmwlm}uatlc gEaups, oaibstituted phenyl,

and, subst.it yt ed, he r a I : :
s SATEAAY, 6 NGB Hrn Oy Suyfcl ) IOEARREY wberin sid
subigfuenitdakelbied HORItRE Srof@behsheihg bO Bl DalbEchs) lm‘iﬁ;amgdm tlkpxy group,
sel ected fromthe group consjsting of nitr ?xgagb
subghetes alkery; aliyl, b elirxls @wﬂp@xm@lﬁﬂs}%% ygakyl, carbonyl, OH,
O n y t
Od}%bups H\Asjcﬁ(gs% tC%?eggﬁ eri’il b@ggﬁ% ?dtwu?eg\mgpﬁt ﬁ%@gﬁgR and

sub$a070yt edwhetierkas ydzle«terh fraxmth& gﬁowmmmmgmﬁ M, alkyl, substituted

L, SR SRR L, Sk RBARE BB pheny

subcsﬂgﬁid F)Hér?ﬂ ﬁéﬂ}ﬁ%?[,y sub@fitkded, nai)ﬁﬁﬁil 'Edﬂé@&yﬁ'aﬁ& |subst1tuted heteroaryl
di‘al ky

am™noal kyl”,” hydr oxya car bon CH,
whﬁﬁ)dsm@d{gt}:ro@@kand gxd s@rsfgttut@;%@erqqm copgéugl 3 ]N}Ig@@oms wherein

sa@ﬁgte&)%o 1@ H epePI ng7o%leﬁfgggﬁ<r§lﬂ§ éfd%lg 5 %x%?t‘é@do aﬁl%i}?c’en, oxygen

an&31168. cycl oal kyI substituted C3-C9 cycl oal kyI

pol ycyclic ali phatl cs,. phenyl bs tut e I
naplﬁ)&&lﬂ s{PBst ifqny{yecp ng]ﬁlﬁ]{lhﬂoleqﬁliq arl ¥ the preferred

ShRiBeS@ Bhyhet er oar yI and
em%‘dﬁ%ﬁéntt%fs%@ﬁﬁ?&e ﬁgt%e(liogg?% corgt g_l n 1l )3 het er oat ons,
wherein said heteroatomis independently sel ected

fromthe group consisting of nitroge oxygen and

sul fur. [007 One famly of small ecul e I gE
I nhi bi t ops—afy t he ' ts iR,defined by
the fol | oW ng~geMis ( ' i -NNC/“Ni R2 N

O N R Genus B3

independentlyjsel\ up consisting of
H, al kyl, al koxy, L ar yl, slubstit upped aryl, hydroxy,
hal ogen, amino, alkylanmi b, nitro, cyano, OB8us®F3,

S?:rl_{%gmcgg\"r_' g{ljlgpeglb gﬁ Mr‘?ﬁé 00 Z}P{flnd\éhl& : ecislgcft%/ ;ﬁ%n S@lﬁ%%l?pdconsisting
of pr LlHk?f[ OCEEW | arﬁn gu&'tlttﬁéd‘ ¥ 0)@31' kidlogenh em@id) afi@ilgmino, nitro,

is selected fromt group —consi st ng of
CyancatGFal @ﬁfsdﬁ@l\lﬁz %MT&HC@FGL ic alkyl; [0074]

gro Ugb‘zbd nsi eﬁeén léfallsr seelécpe%eigo%rl] gﬁ:“ nérhé(p éﬂsﬁﬁﬁfgf f{ re nbt Qﬁyl benzyl,

p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

nd Mare

consisting of a straight chain, branched or cyclic alkyl;

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

[0075] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
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H, al kyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatic
wW@e@ups189subst i t ued pol ycyclic aliphatic groupBCT/US2003/030962
phenyl , substituted phenyl, naphthyl, substituted
naphthyl het eroaryl and substituted heteroar¥
substitaetiin seledtet] fretnehe groyp cmsdstlsg o8 H, albganst palelogens, alkoxy group,

R T e

OCHRNEOTH,MOR’ COR CORICF O®wgm@pmm NHCOROQ&EGZONRR and
wherei n sai d substltute 9<f ch%cl ic aliphatic %r
sub$8076Lit edwhereimR’ is sela¢ied fronm: fag gﬁg}@mopﬁqstugg]gf alkyl substituted

B T BTSSR s, e

suﬁsﬁhﬁéd pHenl, h@}f@ﬁelﬁnitsﬂtufdﬁmhﬂgd ,Qliederparyb msd ﬁubstgguted (fjleteroaryl
ns, 0 al_oge rrou titute

Whetaip5ia RAARYIDT abbStin LORSLRtE] £ ?/oaﬁxleaoﬁtagn Iri Reygopipms, wherein

sa@ﬁ&eﬁ%@n&&dﬁ%&&fﬂw seleHtdd frdathie g@%on% oggﬁ'ogen oxygen

NHCOR and CONR R';
andl Q7] V\,herel nR is seI ect ed fromthe group

con ky st i tuted

cycm@ﬂl E‘E bﬁat“?”kyut(g’d C§n (}y oa]igﬁcyﬁinbltoﬁ ycycfhe preferred
enfdolifiiad fé%eﬁﬁét?w’ihe fomﬁg béibis@Cepinea®y). , napht hyl,

substi tuted naphthyl, heteroaryl and substi t ut ed

heteroaryl, wherein said heteroaryl and said

substituted heter oaryl contain 1-3 hejeroatons,

wher ei n sal hetergatomis independgnptly selected

fromthe -l‘-OMp c of ni /a-loxyg n and

sul fur. 077 | etNil e 1 gE

|nh|b|tors of} ref e %nté"ls def i ned by

thefollovvlngpge \Genl]‘é B4) : HR-NNNR2 ONL

R M Genus B4 [OO ] V\,herin L angqaM are i ndependently
sel ected fromthe group cdnsisting of H, al 1111534

al kﬁﬁ}higar y Pl bit ntdl'Mea(iJe %{@égen&é@% gé&&g o oup consisting

| ky I Mtro,
of@“hﬁyﬂnﬂkmh s[l&ﬁﬂlﬂ}:d \M}@rﬁydioﬂ/ i Isalegeing @b, failqﬂammo nitro,
t he C8ﬁoup consisting of H, - G5 al kyl, benzyl,
CY911¢I r Ob&ERAYPNEL C WWWHBW kyl, wherein said

a Sf@ 07! Cyl‘“hﬂgfeﬁﬁgk}ggél&%d dﬁor I ol QotRistifs QagHsghgg %1, benzyl,

ht c Fanc cli'c al kyl
p- ﬂlh@.‘bbﬁ:lﬂyﬂln(hdlehﬂaﬂalmne ailleyt] epteenehe maid \C1 5@ ékﬂesl S¢1¢ frorg the group

B8 Sl B L1215 L
pol Y[@)bgd)]' C }HeRHAR] 6nd R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cs 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;
[0081] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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groups, substitued polycyclic aliphatic groups,

phenyl, substituted phenyl, naphthyl, substituted
wmaphogh7 heteroaryl and substituted het er oarBET/US2003/030962

wherein said heteroaryl and said substituted

het eroaryl contain 1-3 heteroatons, wherein said
subbh!mmd@ditaxm alkyl, molespioretbatkyly dlaﬁezﬂaemn@%!kylf bYﬁIt)Xﬁ@ﬂ@’ﬂ oagponyl, OH,

T A LT L L S

SUbfﬁoBQ}Jt edyiRh@AR" is sslethed frbmtiae glra)ap hbhlglktu@rt&f H, alkyl, substituted
substituted heteroaryl contain 1- bstié,t uents

alkyhe€eCa @@ulQiﬂk}éu sgbstigfedht Ci-6 s@c@@l@ fvelive ajplis, phenyl,

oS b Sl P9 AP BOR 0 BB R

whaleirt iy hertdayyl, argludasd bﬁhstlﬁﬂechhétytbaryﬂj icathtkinl b3 ederbibping, wherein
hydr oxyal kyl , . ca OH, . OCH3, COCH
s ko et SEEBII e (e ETRS T SRS o ok, oxygen
an. f2] wherein R is selected fromthe group
consisting of H alkyl, substituted alkyl, C3-C9
C y cl[adsBky| , Osabtriilyutod d sigall C910&,q¢uleo deEc ylllhlblrtmls y ¥ cthiec preferred

I.phati.c ubstit ut napht hyl ,
enB B B RS Fo TR S, et hy
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatonmns,
wherein saidheteroatomis independgntly selected
fromth ro [ oxyl;gen and
sul fur. T008 & | gE
i nhi bitors ofHAN nt5||s defi ned by
the fol |l owi ng genj : R- NR2 HN\ |
\ / HL/--N NI Genus| Cl[OO 4] wherein L and M
are independently select® from t'he gr oup co@g&usiding
of H, alkyl, alkoxy, aryl, substituted I hydr oxy
hal d¢@s4] ath@femaL I@}lﬂé‘marmmdﬁ]i’ftnﬂ@lﬂy 23 TQFB e@lﬂﬂ’ consisting

or B SRS BERL, ah ROR bl BRBy y hEe, ic

cyfnd, |OIQV(9@F{1130NH51CCCO|NHRI dodnacor, al kyl , wherein said
Cl-C5 alkyl is sel ected fromthe group consfj%o(g e()]Icylb I
a stw%ﬁj ht wharew By Setrcted drom th@;ﬂéfmpccogﬁlﬁ%g 16? enzyl,
I
p- M&B@é 1 st : Hg%n?fﬁ ah&ﬂ%ﬁﬁfh@?%&)@ X8 aﬁ@l@éjséié’c@é@ #818 the group

group substituted al kyl,
cofiddstn? of yetraightohbin, lsnahdtedbutse&ic aBylC9 cycl oal | cyl,

g|o : ﬁﬁé{({] IC © g?‘/bgl%glaﬁ are E@Wﬁgﬁ]ylétalu et%% ﬁr)gfny the %‘l'ou% consisting of
H AR b ituted HIRST, (E%Q?clﬁﬁ]%ﬁt Spktitutee tgragaiwlbammd polycyclic aliphatic

'substi tut ed het éroar wherei n said heteroaryl and
grggisd substitued polycyclic ahphatlc groups, phenyl, substituted phenyl naphthyl,

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

[0087] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH,, COOH, COOR’ COR’, CN, CF3, OCF;, NO2, NR'R’, NHCOR" and CONR'R’; and
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substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently selected
WO c@ni024327 gr oup consi sting of nitrogen, oxygenPErnusS2003/030962
sul fur; [0087] wherein said substituted polycyclic
‘ allphatlc groups, substituted phenyl, substituted
nap[08g] arwhesirbBY i &eﬂwdr@mertb@glgolup corfisting of B alkyl, substituted
uen

o1k} o Che B O HEP SR 1 oafehely vt ibfcs, phenyl
su&ﬁﬁﬂ%@bﬁ@@ﬂ%apﬁh&p&ﬁbﬁft@ﬂé@,napﬁtﬁpﬁtheteudﬁyl alk sobgtituted heteroaryl,

I kyl, substituted al kyl , dial kyl am noal ky! ‘
prett e9i¢ dieteeapryl @ér%?‘}bﬂl@t@ hetgroaryl Lerpgipins, wherein

B AL T PURSLE i, oo

and@llget ed fromthe group conS|st|ng of H, alkyl,

substltuted al kyl ,. C3-.C9 clo -~ Sub tL ut ed - C9

cyclO$9%ky |  Ongo| | o€ %Hflf‘%hgio eegye &ﬁé Vﬁ“ itdth 5¢ The “preferred

' QhRe &Phe fMBRMYdnus EOBRLICYL ed napht hyl

mnﬁé@%%%%ﬁ% : g ub@stltute%é,r]?gtg(il?oalryll)| wher ei n sald

het er oar yl and said substituted heteroaryl contain 1-3

het eroat ons, wherein said heteroatop is independently

sel ect ed fro he group consisting of| nitrogen, oxygen

and sul fg 0089 e famly nDI ule I gE

|nh|b|tor§ of Mth pre err och N7is defined by
thefo||ownd'"8 fmmNRz \ H
n L and Mare

HNN | L NRGe 0090]
i ndependent |y selected frlomthe gy oup consi sting of
H, al kyl, alkoxy, aryl, &ubstituted aryl, hydemg{2

e By S AT o BB 1A% 1 R ponsitin

of fﬁ OQikS/f‘ SN OA er? Oﬁfo'sﬁﬁl'teﬂlga@ii I¥drédly; Galogbkydminbe alkylamino, nitro,
[ uor obenzcy and di -al kylam no al kyl, wherein said
cy&m}C3%a®CEyl(HﬁﬂséKE&HBdmﬂ@ﬁﬁC@B® group consisting of
a st ht chai.n,, br 2
oSBT SRR I ARSI B bR o0 g beno,

p- M&U&nﬁﬂ%ﬂ&ﬁhﬂ@laﬁﬁm bikyRhheydin ssd 0sstalkybds seldetad, from the group
C3-C9 cycloal k

é subst i, tut e? C@M]s cycl oal kyl ,
COE%ﬂ?@VﬁP@@“QMl Bt hranc ?8&ﬁ§1°§ titued polycycllc
al i ﬂpﬁéq]c 9%R %‘gtﬁ]R Balatl napﬁlt E}%ﬂéﬂt‘l‘y%gle&g&ﬁﬁh th?j group consisting of

nap tute hyl, héteroaryl
H,slibg substttﬂidd hkyleCol W;loa/lhsdr sibstituial €:16atcreloalkyl pelieyclic aliphatic

addid  oubsti tuted het groar gﬁoglggte had: gubs%&%édoaghgﬂﬁ, naphthyl,

substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said

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

[0093] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R’; and

[0094] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
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sel ected fromthe group consisting of nitrogen, oxygen

and sul fur; [0093] wherein said substituted polycyclic
W@PbdophoatshT groups, substituted phenyl, substiPpct/Es2003/030962

napht hyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected
subftitotedt plengl, caphtbyln sitsstitwied ofphthylh hptstpand  and Substituted heteroaryl,

Wh%%llg;/qgul ggtglaab{l%lp %é' | %{p?tl‘ltﬁgfda}}sq%%g% gfmg(?]ngzg al #ﬂ)éﬁéroatoms wherein
saldTM&E@éVcﬁ‘ill E%ilr:ﬂdep&ﬁétﬁﬁnyélect@'ﬁomq}ibﬁgr limﬂ;smﬁﬁ?@a'f nid8Fgen, oxygen

NR R, NHCOR and CONR R ; and
and[S@lfgﬂ] V\,herel n R is selected fromthe group

Con ng (%e #ﬁx{nﬁ'& %‘ p dﬁg'xbfegﬁ @dI ]@l ﬁﬂ’ﬁbltog (Qg the preferred
cyc ub u cyc , polycyclic
ede)dlmbﬁﬁsIm&eﬁrfeh oRpyihe foll&:@lﬁ@eﬂﬂ@@ﬂeﬁﬂé 897

PCT/ US2003/ 030962 substituted phenyl, naphthyl,

substituted naphthyl, heteroaryl and substituted

het er oaryl , erein said heteroarylQand said

substi tut ed teroaryl contain 1-3 he@teroatons,

wher ei n Rgai4 h (s i t| yReel ect ed

from the groypyconsi sfii ng\ itrog n,J%xygen and

sul fur. [0095] i I | €cul e I gE

inhibitors of th i ments is defined by
thefollovving genus (Gengs C3): M R NN HNC I/
M R Genus C3 [0096] Wherein L and M ar &S

' ndwﬁientw 5@3'@%@]&4 fafeolﬁ{aéﬂéﬁda{tgu&}éyms&&hlm grodp consisting

ary substitute hydr ox
of gl alby‘;ln allaiynecyl,adubytitatednaryl, fiydraxy, helpgeip, angpg, a éypgnno, nitro,

H wherein Ris sel ected
CY%I}OoFFFﬁ H%C%? Eﬁ@ﬁb%ﬁaﬁﬁﬁ?@% C5 al kyl, benzyl,
p f E%W?ben%ﬁérelﬁrlﬁls@bl'e&lsh s lgﬁn@d@)iélstm‘giwn-ﬁlm CSsaalldyl benzyl,
is selected fromthe grou ConSIf‘j?G g%
p- fhloswheazﬂmdchaﬂcmlmmwﬂﬂ%whéﬁeﬁb CeCaaliyl 1s selsgiggirom the group

50 Do bR P o om e

g8y C| Otvhsyin, R, b Ry iateindeheBenly selycibcbﬁbmyh¢ group consisting of

c cI|c al i phati.c subs
H. 3l gwébstvfuteé 6115%8(33'591@ pated st G L&gﬁé‘ﬁ% Yfotlyetic atipharic
htsmfétltu él K)Q difdt %ﬁl lﬂﬁehgﬂ)\ﬁbs Bﬁér@r[ Ogiib&titu@ddd phen C?/l naphthyl,

stltute oary , Wherein said heteroaryl
submuded safiisiylt hnmdarynemr odstitited datezdanyl] wBerpiat S@Kbb‘it@ﬁ%ryl and said

su‘\?!mlglﬁ;% %gtségclpgdge%%ﬁg Fﬁt #onde ﬁePe%{”s&X he’?‘e%a?&hgg independently

ogen oxygen
seRbiell Wom the group consisting of nitrogen, oxygen and sulfur;

[0099] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR" and CONR'R"; and

[0100] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-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
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[ 0099] wherein said substituted polycyclic aliphatic
groups, substituted phenyl, substituted naphthyl and

WG aips2480t ed heteroaryl contain 1-3 substit ueneGr/US2003/030962
wherein said substituent is selected fromthe group
consi sting of H, hal ogens, Eolyhalogens alkox¥

saids bgstoatont wmibp@dwly ssléoyad Tremibthe| aromnegonsisting of ni Ogen oxygen
dd kyl am noal kyl , hydroxyal kyl, carbonyl, OH, OCH3,

an "TOOOR COR, ON, CF3, OCF3, NO2, NR R, NHOOR
andoCeNR R'Onearfdm{lfl)l@f)] svdiermolcie Igh smhénitoed dfr ¢ine  preferred

the group consisti nfg H, al kéy Ld%st ituted alkyl,
emiggglimonts yedasmer Py thesiolewing aeaes Genes Cé¥cl oal ky! |
pol ycyclic aliphatics, phenyl, substituted phenyl,

napht hyl , substituted naphthyl het er oaryl and
substituted heteroaryl, wherein sailg heteroaryl and

sai d substituyted heferoafyl -3 hef er oat ons,
wher ei n Rﬂ‘&) 2p04/ a%\ 2 said

het er oat om i HN pengent m t he group

consi sting of ni uéQ Q 11 ur. [0101] One
famly of small ecuIeIgElnh bitors of the

preferred enbodinments iR defined by the foldow ag

genus (Genus A4): OO R---~NNR2 HN H NLI MR
Cenpogy [ CdmsttinVih enceMnade mmbehﬂmtb' setﬂd@ﬂe&nm g group consisting
sel ected fromthe si_stin

of H, k%li(Xl:, agqog;y, aryyl, tfta{f):g ydrq:fgrd Ihaggﬁeﬂ rFé’PIBé ﬂkylammo nitro,
' 0 . CF3, OCF3, CONH2,
e E& G)d:d]k E@?’C[%%] ml\g;f(z?ﬁ ‘Ris selected from
t he[@%hp cwharkiatR mg;ebéted-lﬁoml thegrauplophsistivgof ﬁ C:-Cs alkyl, benzyl,

o RSB BSR nSE ABNVRRTB LS, DSR2t e v

corﬁls‘ﬁhg 6&”9%@&%& tiRehectyelic skl i ¢ al kyl; [ 0104]
wherein R and are i ndependently sele éed fromt ¢

gr olpl0dbnsi ‘gth:rqgl Rgfand B2 aga iRggpendgpg¥ s5l F‘f}?‘g 01§|thq:§rpup con31st1ng 0
H, Cgﬁy%yl%ﬁ\ﬁ% t&F %1 c%l %Z%a'(l)l sﬁgstl('c%lgt | 3&1 pg&ﬂ%;polycychc aliphatic
grotipk, ﬁﬁ%ﬁdl’umegr (pgl;&yclmh elgpﬁatlc ;gﬁg&ps t Ehemyl ,ph@nstitufed phenyl, mnaphthyl,

napnt subpstituted n t et
subbed %%ﬁhéfty Listespad and, s i ety h@ﬁ“é%&asf‘ﬁdheﬁaa‘yl and said

subiinfled BHR l%ﬁ{%nh ?I3eﬁé1@f6¥ﬂonﬁ° Rhelehh 4aid HeekRk@ti® ABdependently
ereln sald heteroatomis i ndependentl sel ect ed

sdbmbmﬁbnehggmmpccmmmngpfm@vgmhﬂ&ﬁﬁ@g@hml ygen and

a1 e gttty AR BRGNS 1B LR Sitated pheny

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

substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R’; and

[0106] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.
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substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said substituent is
W@ 20024887 f rom t he group consi sting of H, hal oRENES$2003/030962
pol yhal ogens, allcoxy group, substituted al koxy,
al kyl, substituted al kyl, di al kyI am noal kyl,

hydjoadyal kydne damiignyf, stof moeswe &gloHinhiior ¢orthe preferred

em%\}%f@jleljlts m%eﬁ bN%é{ EONQW&&GQEISC@ nu@ pﬂ %:Cgor\?u s ; and

consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal kyl, substitut ed C3-C9 cycloallcyl, polycyclic
al i phati cs, nyl, substituted phel_r_]yl napht hyl ,
substityp apht stubsthut ed

het er oar y1i eFei n Fai roaryi a \rT/sal d

substituted egoary I M\ 1- 3/het et oat ons,
wherein said h is i dentQy sel ect ed
fromthe group consisting of nityogen, oxygen and
sul fur. 18 WO 2004/ 02489 PCT/ US2003/ 030962 Gﬁ{n@&D‘k]
One famly of small ecul

or ol b’ cHbsgatrle AEE M SeERTHEGY TSR B o consisting
of %Fr'\%ﬂérel( @g{&@lgfyl sub@tltlﬁted%r'y‘l Pﬂy@?oxy!"'ﬂaﬂo gbn,/ ami¥ol atkMathifd, nitro,

wherein nd M are independently
cyam®)|, €Ff, GQC]F?I, cONHe C@MHB an@hgi%@Rng of H, alkyl,

50 e g A o e

%&Jﬂcﬁﬁk/lmﬂlﬂi OR)1, Wherehi $idRCi-€'s sidybist setbofed drom the group
“the group consisting of H Cl -C5 al kyl, benzyl,
coxpﬂstmgi of apesighfichaindoranchad Riayshs #Ylal kyl . wherein said

{[‘\(?l g%g Kyl g’rcﬁl% vl Czhageg]ﬂgélptecy 1l 9 Qéigcted: ﬁ&%‘ thé %ﬂ%ﬁp @bnsisting of

ht c arn, bran c al kyl
H \Ml@l @ulbbtllﬁltediﬂﬁylmg-ﬂb eydlodiepenbisingted Cs-élg @Q’Ql er m}yqy]qbc aliphatic

arips Conie ey ey L HRES. Cebe Ut Y eyl maphibyl

| hREBAAC anDEBYtRSted %Hié UeHerBl a6/ Bdtér6aryl and said
Su]pﬁ@l ﬁg?:%lgl@l’l o%ps%gh%nnyl substltEC{agg phenyl ,

submlphd:dn Ybteroasyl bentain tled hﬁgqgh‘qn)myj whigesite 8@ rlya er%ﬁiq@;n is independently
ed hetero re roaryl and
Se%%ﬁeé tﬁo‘gﬁ%g g’fotuﬂtcg%m%@é o %lﬁm%n 6&% g% Qﬁgﬁ’h et e?/ oat ons,
wherginjsai dhbeieEHatsabstinged pelgpeticetiphatic gretec segtituted phenyl
o g BT L IR AR, v i
sugét tlﬁetrﬂ% fd s%leg%ﬁqﬁgré %h%t%gﬁed dctoﬁglﬁﬁlgm}q'ﬂ Walogesd B§fyh£lH £, alkoxy group,

et eroar contain 1-
suBstbL‘iit:d hlk!eny salkyih eutetitutesladlldyl, dlalkylammo alkyl, hydroxyalkyl carbonyl, OH,

OCH;, COOH, COOR’ COR’, CN, CFs, 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 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.

[0113] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D2):
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substituent is selected fromthe group consisting of

H, hal ogens, pol yhal ogens, al koxy group, substituted
w@bkdoangasoal | cyl , substituted allcyl, dialkyl anPeak1093/030962

hydr oxyal | cyl, carbonyl, OH  OCH3, COOH, COOR COR ,

CN, CF3, OCF3, N2, NR R, NHCOR and CONR R ; and

[0112] wherein R is selected fromthe group

consi sting of 44, alkyl, substituted alkyl, C3-C9

cycl oal kyl , stituted C3-C9 cycl oalkyl, [

al i phat i Rs; en i

substituted ngN ,

heteroaryl, wheNeyn

substltuted het er,dar V| c%ﬁtaln het eroat ons,

wherein said het%roatonkis |ndeB%ndentIy S ﬁectﬁ%

fromthe group consisting of nitrogen, oxyge

sul f[gf 4&[ 014 BérefdE ah@Mi!la¥e ﬁfdeﬁéﬁ%ﬁtl?@l&ﬁéﬂ fomdfke group consisting

i nhi rs of the preferred enbodinments is defined b
oftHealkyl, latiwixyg agdn sbstidser srybohydrarey, \Welozgaapoawg gikylamino, nitro,

PCT/ / NNYHNI N O LN
cyﬂ)i‘%c%;nzﬁ&:’%) %Aﬁ&\ﬁ\ﬁ& dr}\%flfcgﬁd M are i ndependently
sel qoilesqi f rm&ﬁm%@&mm tHei gh@lp @hsikiinggd kY] C;-Cs alkyl, benzyl,
al koxy, substituted aryl, h droxy hal ogen,
p-Einarelsnzl anwda wileybming eikgl, Whepeitherid Erds aliphas sipirom the group
[ s sel ected from
Coﬁ@iﬁg O?E%tf?%@s?‘r NG %@H\‘Ng’gﬁ gl kyl . benzyl
p-fl [l]DI@benwhlarea:anil ghd By dey hﬂapanderﬂ]lylsy]egtewﬁenemn geapgonsisting of
d. - K he gr consi st i of. ... .
H o Py Al Co o oAU P D R £ B o gl pestlc atphati
grdQRr eéuﬂstﬂeda%l}%?clﬁf eah'pﬁﬁfép %ﬁﬂl@ﬁ‘t loter58! eabstitutéd Opﬁehﬁe naphthyl,

group consi sting” of , Substituted alkﬁ
subgitged uy;dﬁlué,l kfgwroalyhbl@d smh&h@tﬁd(h?te@@rﬂy whegin eaq | eteroaryl and said

sugi%}%tﬁ%& %Oéa]%l(_}l <go§1?tillb ﬁ e% 3116%%31%6% , %ﬁ%{ Y& ﬁ &?%I‘X&XI?I' i5C independently
selBRAHM] the b%bhiléﬁngd)f ARPREEL) kygeh atue Blﬂﬁrryl and

substituted heteroaryl, wherein said_heteroar

sai dO1E{bst Pigret sHe tsubsirigd pelypchs fliph @Ch%fpég%é?a‘bﬁ?ﬁmd phenyl,
su%ﬁ;?{l hea?)gfrhgl hehetaatiRmed ﬁet%ﬁ%?%ﬂ%ﬂ{ ly3 scu%kt%ﬁ@rﬁg wherein said

consi sting of ni'trogen, oxygen and
subktithiait is s[e[é]:fba]fmm dre@mu;sa]msmgmﬁfﬁthaﬂcg&np pblybglogéns, alkoxy group,

| iphatic gr S, bstlt te bstitu
subshien AExfcE o st e Rt BBt AR 4hSE cabonyl, O,
0BERSEHOHEBDOR WHGR € ION,$8; IOCF3, NO;, NR'R’, NHCOR " and CONR'R’; and
[0118] wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, 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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substituent is selected fromthe group consisting of

H, hal ogens, pol yhal ogens, al koxy group, substituted
w@bkdoengasoal kyl , substituted al kyl, dial kyl am npel/kg1003/030962

hydr oxyal kyl , carbonyl, OH  OCH3, COON, COOR COR ,

CN, CF3, OCF3, N2, NR R, NHCOR and CONR R ; and

[0118] wherei® R is selected fromthe group

consi sti of H, |, mubstit aI KYIR

cycl oal Kyl , NTtutpd \ﬁr/ ﬁolycycllc
al i phati cs, ny T ubs gzgny napht hyl ,
substituted naph ; Ner oar d substituted

heteroaryl, whetlein said heterogyyl and said
substituted heteroaryl cBntain 1-3 het eroat dispys D3

wherein said heteroatomis |ndependeptly %ﬁ ed .
frofdi20k grebgeiadnsnd M At Brenndress! ec@&é;é%fﬂ QPP consisting
I 9 y I E
or 3 1 Ak RSl AR, KBGEEY, b@Fallami. i

cyinve ClFe| OOWY, CONIEN CONIER ing NDBYORZ0 WO 2004/ 024897
PCT/ US 003/ 03096

. O R,.. N N R HN\Y
ComEA L (BRI fnis oelercf. Fg R Rng conibe, o ek gty b, benzyy

fﬁFJk hod ahf Ak PBmEEPHRYIC %@ﬂeﬁi éa'i‘tﬂCl -0f aldyl &l delb)tied from the group
aryl substltuted ar ydr oxy, hal ogen,

cormisting ofalstkzyglamhm branohﬁd)or cyegmibyl CF3, OCF3, CONH2,

the}_@r%Ep cBh¥E cll%ﬁlz]aﬁmgp%@e ﬁp’ﬁai?&&jb i zyﬁ élro%nconmstmg of
H Iaﬂiyh qummétzmkyla@gcg cycabdtiysi asbsituted Cg-xag cyclbak ] pblmcﬁc aliphatic
- al kyl is selectedfromtheg ns|st| q hihyl,
ngilP§=t rsabsjitiedc palyayclisr aheivbig W“E%/CP pr I &‘«;}IS 1 ‘36112’2‘?“3’ napitiy
suﬂ@ﬂt&ﬁ Hag% ﬁ%te?gar?r hd %F{ﬁﬁﬂ%@ SRlctoird SlvRGERGald RERbAS1 and said

sSI'stin cyl, substituted al kyl,
summﬁ;sd myteiraafyllooytam wohetenoatoms Gheen e3¢ hsteroajom is independently

| i phat bst | |
SR b P BB o BAES, BB b0l Yol
naphpiyd].  Subehl s4d ecbsaandt PilheychetaBpiame ygro@%d substltuted phenyl,

substit ut ed heteroaryl, wherein said heteroaryl and
substitafed mhﬂm @nédsubemteﬁedah«;teromhtcanhnn 133 Hwbgieainwherein said

uﬁqgﬁlﬁ Ptgggr %1% I%%c% mnclgo%sox tﬂ%ecﬁq?;g%%%%g 93121188%&31? alkoxy group,

suSé‘rﬂthlfédl aﬂ{oQ)l 23yl nasktinfedsdlnd, SiufxsTaivindatkyl, nqumyralkyk; carbonyl, OH,
| i phatic

OGHpH PR, GHORICEIR s £Rb o0 Gy BRER RorRHC R 8 BONR R s and
U bﬁlﬁ){l %‘Qe Nt SnetMER & kefiled f¥c§ﬁ' st érBIiﬁ? %nsisﬁng %lfﬂ? 388/, substituted

fro group consi sti ng
alipydl YORCo gbalkal, k suhstlgmm 3-Cs wtyshoalkmlc eI@DIEWCbRyahphathS phenyl,

SU%?@%%&F&E;’]} I t@gﬁglo ﬁlk}lil)(s)(ltl&éj Ing]!)llﬁﬁyl?ﬁ]etg%aaryliyand substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0125] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D4):
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OCH3, COOH, COOR COR, CN, CF3, COCF3, N2, \R R,
NHCOR and CONR R ; and [0124] wherein R is selected
WO p@ai024827 gr oup consi sting of H, al kyl, substiPpar/Es2003/030962
al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , sub<titut ed napht hyl, het q_rloaryl and

substity et er gyl ,_Nwher ej iM_het Rttzoaryl and
sai d substit Iﬁd/tiet oar\l cdht ai 1-\?rﬁe er oat ons,
om ys 1 Rdepeydent|l y sel ected
of ni F gen, Oxygen and

wherein sai d"hefero

fromthe group c ]

sul fur. [0125] of snmdlil nol ecul e I gE

inhibitors of the preferifed enbodi nents isGédetisBéd by

the follow C 2 20 024897 -

PCTIONR03 RsB3. 15 B pdekidgeRly PEJoF o TPy fronp consistng
of H, ik I,L fko%,RargE NWBstitedl Oa%y?l,ﬁ]hgm%f,ehﬂogerﬁrﬁﬁliﬁ(’o,aﬂﬁylamino, nitro,

[ hc?epyenaent y Se

| ected fromthe group consisting of
cyahp, @Fk YICF:aClodi,, CONHR asdDEKGQRted aryl, hydroxy,

hal ' . al kyl.anm ' 3
1 85U AT e e 50488 £ Sy, b
p-TlubRIBehZ}E 2l ARk PlemGiosdlkylgwhérein, sald €385 alkidyis selbetad filom the group

p-fluorobenzyl and di-al kyl am no al kyl, wherein said
conistims ofi /ydight shajp|bemcked ercypia #&Vlgr oup  consi sting of

as bght L:0; c I : L4
o GPAPE GO ARy oo (g o o
H, %{914 Qu&ﬁﬂlﬁé@ltﬂliﬁ,lgjﬁcg %y}dlqaﬁdyk)sgbsgssutﬂsﬂ-ﬂu lt}gxlt;ai{ylﬂ(,)po,lycychc aliphatic
- cycl oa , .Substitute - cyc . ,
grogps.y sylstifueda IPP%F{&I‘F cAlRfRHe p&rOURS, bgqn?'% eﬂ*%g%ql%gy ghsnpl, maphthyl,

i éﬁﬁﬁ RPoarA NEA WubstHBS htbtob8d WheéiMIsaid heteroaryl and said
Suk%g%]lgt yéfp?lﬂg’%?ﬁst?atrﬁt ed naspht hyl , hgl?gr oaryl and | .
sutstibsdd hetbedryh epetaivatP| hetevmatprisnwhercn spid dpiseeipm & dndependently

sai sypstitut ed. heteroaryl co ' .het er oat ons,
Selﬁﬂ%‘f@?‘i’i‘l{g%@@“ﬂ 8?”5}5515% %ﬁﬂl& hd é’%ér%@n#@r’ sel ect ed

fr I0 pim[ Or QHEcRONS Sibshigited§ polydytiig eliphatix egemps.andbstituted phenyl,

sul fur;

] 0129] wherein said substitut eqs{iol%/c_ cl j@c herei d
substifyserhiriapbyloupd, SUbNIsed { halweRTEh GAYAN 15, SETfiplsq Wherein sai
NARNE My St ' 2yt I :
R s SR B B A By, hons e
substioned hikogy, cilipyl canbstitsted rgiytf didkylhminoglyk hydroxyalkyl, carbonyl, OH,

ol yhal ogens, , OXY..grau Sttt 0X
T e R L S T

hy drigiag! KY whefeff ROR%blectetifrom the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl,

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

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

following compounds, as shown as Subgenus D2a:
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OCH3, COOH, COOR COR, CN, CF3, COCF3, N2, \R R,
NHCOR and CONR R ; and [0130] wherein R is selected
WO p@ai024827 gr oup consi sting of H, al kyl, substiPpar/Es2003/030962
al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,

napht hyl O substituted naphthyl, heteroaryl and

sub, tj_u{ed het eroaryl, wherein said heteroaryl and
sai d'subsyj Maryl £&ffqin -3 heteroatons,
wher ei n at oL endent | yrsel ected

fromthe grou ogen,yoxygen and
sul fur. [0131] of “preferredlenbodi nent s

ubg
conpri ses any one or gre of the foll & ng conpounds,
as shown as Subgenus DPa: 22 WD 2004/ 024897Subgenus D2a;

PSS 028R 0 Bl ol g, €y o, s,

p-1196:8BnAPBsd 8i-hlRgadfnoilkyTl wiisteialskiyl C1-Ogalkyl is selected from the group

p-fluorobenzyl and di-allcylamno alkyl, wherein said
congjstisofa sepiehit shaym bewehed o CHTHC ?’gr oup consisting of

a Stgrgspht GoALD; G Sel@tdrom RIS consisting of
V\het(’;l?%pRl ‘gﬁr%é’ﬂglgﬁ(gﬁlg%ggb%g%ent Iy sel ectoégl }%Eggmptct?éms'mgc_)
H, gkoly pubstitnsddstiiydgCo€s cyefoakyk y\ubstig\mg‘g@j-em @3@@a§1y|]<,3go,1ycychc aliphatic

C3-C9 cycl oal kyl, ..substituted C3- cl oal kvl
ngBBq’yé%ﬁPlégaP? Wﬁ’&lf)c&p&?t& pE Oy bﬁep% et %g‘!ét%&lygﬁnéﬂ’ naphthyl,
sub%gﬂgﬁd%{%pﬁthgf, HdRoar A Klibstifi&B héttratst witesiy Isaid heteroaryl and said

yi,

substituted naphthyl, heteroaryl and . .
substtosedi heteroaryhsoetpivat-y| hetaprtorad.nwheir #rid bpigroalpm i gndependently

sai subst it uted. het i .het er oat ons,
Sel@ﬂ%%f%?lﬁ eagrau%%?nélrsglg% %rnq? ?ggé #hog(&géelﬁ%@n%}f)ﬁlr’ sel ect ed
fropt3dag orwh@emonki sibititgtedfpolycyclogaliphatix goewps.ambistituted phenyl,
sul tur; [0134] wherein said sub tituIe(fI ol ¢ cljc herei d
susfinyserhimephigyoapd  subisaied iiseRpTgh SRR 1<, BUisHGplsy Wherein sa
i OpMIGdeRs, Ipalyhalogens, alkox
sl BER"Y s BRded UREh he RAp [PHEEEN VE LA, (o thalee Y
grdupp neubbiitugado atkogpnsiled,i sgbstifuted gyl o galksylaminoalkyl, hydroxyalkyl,

coBORI L3518, CHR Loy Ui, RSRGh i, R nutcom and
CONRPExyad kyl, carbonyl, OH OCH3, COOH, COOR OOR,

CN, CF3, CCF3, N2, NR R, NHCOR and CONR R.. and _y
[ 0138135kher wherem R| is sglested fiom terptmeongistig of L, alkyl, substitute

all%?,n%y 9' %9c18£11k'§5, ﬁlbﬁt!uteds @-ﬁgi E%l@ﬂkyl, 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.

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

of the following compounds, as shown as Subgenus Dla:

Rz

=
/
L
@
:<

| o)
R Subgenus D1a;
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al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,

pol ycyclic aliphatics, phenyl, substituted phenyl,
wmaphogh7 substituted naphthyl, heteroaryl anelCT/US2003/030962

substituted heteroaryl, wherein said heteroaryl and

sai d substituted heteroaryl contain 1-3 heteroatons,

whe[(dB7 sailbrdinReisaeleced fremithelgpup dersidting o€ He €144 alkyl, benzyl,

f r f)m alle f}]’ F%igls ConSI]If?Zﬁt‘ ﬂuwgéﬁ‘gls?%‘@f&p@%f’%ﬁ% &nlectegil %'om the group

corgﬁtiﬂ b EaPolft ORI IRARNENY: AR Meylyore  of the
ol T®owi ng compounds, as shown as Subgenus DI a: O R 4

N H[®38] = NviRzeinR;\andR, Rreudsgenigstiypelepted fom g group conswtmg of

o G RD AT SEOS S RAPCHEI A Yy s

grd\?\tﬁ@zﬁlhbstlﬂrem p@l&@ﬁﬂiﬁzmlplﬁfid gouml kptleayi, nenbatitayed, phenyl naphthyl,
erein said C1-C5 allcyl is selecte fromthe ﬁy d

Suhfsbhléﬂdsltaph@%fheﬁ?f%aﬂ’ylaﬁnéhiﬂlb%ﬁg% CABORRE NERPITR SEdIEodryL and sai

sub% £l &Lr?g:%@ coﬁ@ﬁ‘{ eiNhdRro@Bils, Rendts éa‘ﬂfj %Qﬁﬂﬁ&ﬂﬁ i independently
ecte mt group consi sting of

selsdlétsfrd)mwlteegfoaﬂ korisistitBeGtrageo) @Hgtbrcgnd sui;ﬁlhst | t ut ed

sub ;{,Qlﬁ(éi g Lj o@a%wqo %}%\y q%t?hgato? y b g%llr}pﬁlat g [ ORRR; substituted phenyl,

su Hﬁéd b RlyP BEM YubstiiaRA Keydroarys 'ébﬁﬁiil’lt wtﬁéumm&i&therem said
eteroaryl and substituted heter oar¥_Ia wherein said
r

sulb‘sethmbm y¢lecamb| feomi dhe gr.ml@t jongisene RETbrleganscelypalegens, alkoxy

0
grqurpd esﬁ%ﬁtﬁ ﬁﬁ%%g,l i @?‘?Q'Sg'}hg?f eaﬁl%{l % 3%29 E% atlL %otallkr}/é, h%/droxyalkyl
caﬂ)'ohj'flow OCHY, EDOHD dJGﬂlR’f OOR",[ON,3OF;, WER;eNO,sHRAR ', NHCOR " and
substltuted polycycllc allphatlc groups, substituted
CONRARY/t and subst i t ut ed napht hyl and substituted
het {)P@Eyl GRBLR R ect elg&%ﬁ’ $oh] e HrSup YRIBhE of B, Glkyl, substituted

sub ent 1S se rom t he gr oup conststing of

alllyl, ety eyslpalﬂigl yhﬂ:lsmymds Ca#lok oquoallg}'lo Lgplycsfabstaltpha@@, phenyl,
al kox

sti t d, al ial k am noa I
SUWWS&WQF% ! nipighy p YAt o anffi, Fedialy Bl heteroaryl,
I‘F}Lm (hrd héekebanyl Iﬁ'ﬁ@’saﬂ%u%tltutmoa@ﬂdcon%@' Rhetefatbms, wherein
0140] wherein R is selected fromthe grouP
sax;lolnge;rgatpnglsamdepenéemw selestedsrom fhe group| appts gz ofgitrogen, oxygen
a oal kyl, substituted C3-C9 cycloal kyl, polycyclic
atics, phenyl, substituted phenyl, naphthyl,

subgbi4yt ed AnaHat blyﬁ genied fesrefarryd elﬁhcﬂlﬁlebistdotnym‘lseb any one or more
heteroaryl, wherein said heteroar and said

of bl Wi SePIPRAUBAD A5 Fhovebist Sbgenpis ‘H’et er oat ons,
wherein o

TN AN H
0
R

[0142] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,

Subgenus D4a;

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, C5-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
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said heteroatomis independently selected fromthe
group consisting of nitrogen, oxygen and sulfur.
W 040248%not her subgenus of preferred enbodi MEPCEUS2003/030962
conpri ses any one or nore of the follow ng conpounds
as shown as Subgenus Dda: O R--~ NNNH NR2

groBpsSu kx@smmsd Dptdycyelid 4a1phame razoupsR pfhende| sbstibuted r bhﬁnvh enaphthyl
sut o0 BB oA and simegied Wi el it betegapyt and sid

subShtufed @téi«bféryll Sorftath ec abtdrsAeh¢, hehagein upid heimsadhi tyimbpendently
a straight chain, branched or cycli c al kyl; [0143]

selgutiest feom tlﬁjgr@mpmstmgeoﬁmm@mmq i §télf%t ed from the
gro @4%@ le IO %}g Isgﬁd suEIst%ta‘{ehg%a’c@i'&bC% SR ugg ksYﬂostltuted phenyl,

sutfé;ﬁhﬁé‘d/ ehpiehgl iphatbstituted NeErE&eP4 tQRA89T-3 Substltuents wherein said
PCT/ USZOO3/ 030962 groups, substit

subgfiisRiais e em BRerPiD CBBSTIE of & 1%?30&%9 olfhalogens, alkoxy

gro'ﬂlﬁg Byl tute% Jﬁ@éﬁ}” Hltk?lj RaRhid anfet %{a@l%ﬂﬁlhm@ﬁﬂtyl ](fjlydroxyalkyl

stitute teroaryl’, wherein said heteroaryl
carbaiyl, OSILIOXIH Mh@@@&)é}@ﬂi EMNtCHNOCE3, New, eIﬂEaR ‘oRgICOR" and
mherelngfald het eroatomis independently sel ected
¥ group consisting of nitrogen, oxygen and

sul fiy4s) [ OlgtdreintreTi€isdlestad Sof s iotduptodasipiig/ 6| alkyl, substituted
al i phatl Cc groups, substituted phen substjtute

allkiyhpRh 13! © @ﬁllsﬂbsﬂubﬂml’@d feteor @3;:,1 ¥kyé,o peSicxclic :;allpgatws phenyl,

sulﬁlf gu.ﬁ,]t# Igié tt‘lglil,l ﬁs%@fsﬁﬁl'ée‘a ?a%ﬁﬁ&?i fe‘ﬁ&[ﬂrgl Snd §LEGHREd heteroaryl,

whiegdiy haﬂqw&ry]ahrkb Xayd sgbsbﬂli_ed fetosiatyl u:ba’c&lrallJ,Bohgt;:roatoms wherein
g5 g R Ty Lt SR EBorion g offgogen, oxyeen

an&N1 3 OCF3, N2, NR’R’ NHCOR and CONR R ; and
wherein R is selected fromthe group
C ons[01346] ng AhotHer sibggrius of phefeiredignabpdimpndy compgsesguly one or more
al kyl , substituted C3- C I kyl, polycyclic
Ofﬁ/q %ﬁﬁ?’f On}?ﬂ@ﬂéﬁ ass @%?lst%gtg%%l ényi, naphthyl,
substituygyed napht hyI het er oar yl and substi t ut ed

het eRparly], wherein sgid heteroaryl @nd said
substitut : eroatorrs

wher ei n ai d | ect ed
fromt hngr oup Iriixygen and
sul fur. N |

R Subgenus Bla;

[0147] 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;

[0148] wherein R, and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C5-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;
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[0146] Anot her subgenus of preferred enbodi nents
conprises any one or nore of the foll ow ng conpounds,
w@sgooghooien7 as Subgenus Bla: H RI-N N ON R2 I/HS20p8/630962
Subgenus B 1 a; [0147] wherein Ris selected fromthe
grougbﬂﬁn3|st|ng of H d-C5 al kyl, benzyl,
p-f I benwhtreinrraidisubstitatednalysychd Rlyphatlwgew@w@awted phenyl,
| Kk P4 aC g
sul%lstlél%cfg% %&ﬁ%{tlhgl;jgrlulfl ?s.h@sﬁ%ﬁtg% egbzir F tglllll Illg ?ﬁ‘%? g.geﬁggl V%ereln said
suMJmL[eﬁait s Btlecedl fildzh alice gtdmﬂecnﬁa&d’&mg loY I-Selhafbmgeﬁsi, f)(ﬁl@]ﬁ&lbﬁ@s alkoxy
roup_consistjng of al | cyl

d I
. cobetieiedarikpky. aliwbt |S?Qﬁ%e@?’@83té§%¥§}§m@a 61! hydroxyallel,

caﬂ%%%gbﬁ'é‘cﬂ et EOOR QHOR:, @ubet] 0ted, RO),YRReR i WHCOR' and
al Iphat1’c” gréups, phenyl, suBstitutéd phenyl,

COlsRMR hyhd substituted naphthyl, heteroaryl and
substjtyted t I id heter. d :
cai Q0L ot PBEE B e el e ot Brcarh SESTHER Bf Hadbi substituted
ugi'erc%tcrjb 9bidalkel el €,imdepasdeyl |p61yo§1611@C£1§>datics phenyl,

‘'omthe group consisting of nitro en an

subsfititad ;phegyl\Wmrdod/ mewwdpwh@e&og@mwb @Rd spbetitepd heteroaryl
wh t
BG5S PR SRR Bk RIR Lo B, v

saiglUiRgérohtotreid ih@épeﬁ@éiltlw seteotetlafirdim 1the groulp sdonkistémg 6f nitrogen, oxygen
wherein said substituent is selected fromthe group
and R4St i ng of H, hal ogens, pol yhal ogens, al koxy

gro ubs
aIU[Ey?lim n%gf’%&le&b%&ggg(f af}%ﬁ%{d emc(g?%g%t%/ %&%—IQASCIZQBOHG of more
of ﬁﬁfd,llo@ﬁg%onmds @Nshoﬁf-?ﬁa,s mg&usbd@z NR R,
and ?Eﬂ? R ; and [0150] wherein R is selected from

the gr conS|st|ng of H, alkyl, substituted alkyl,
C3- 9" cychoal kylZ N cl oal kyl ,

pol ycycli ¢/ al i g ﬁh ut e, phenyl ,
napht hyl O subs napht h gt ero | and

substituted hetergaryl ,IN where said hgteroaryl and
sai d substituted heterﬁryl cont ai n 1-30het er gat ons
wherein said heteroat i s independently setubgey Ala;

fr O?’fgigﬁ[ 01 re&xnofgﬁi&tléc&g fm 'Eﬁet%glﬂ)pr e er rggﬁnH @Pés alkyl, benzyl,

sul er subgenus
p-fudrotiémmhirel diatkytinsies alkyl; vdrecsinsaidth € s aifyl iheelected from the group

cofngllstlugg\,\étjl%ugi%ﬁpc%gﬂl?gfanﬁlsedSop 8}\//\(5110 %ﬁ(yl?ubgenus Al a:

[0153] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C5-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0154]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
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H RI-NN ONR2 NY N OR Subgenus Al a; [0152]
wherein Ris selected fromthe group consisting of H,
w@heo@d24b1 cyl , benzyl, p-fluorobenzyl and PCT/US2003/030962
di -al kyl am no al kyl, wherein said d-C5 alkyl is
sel ected fromthe group consisting of a straight
carlshai, OHpOEEEheO 05, GYQRI EOR'KEN;, (F10CF:, Wids SRRRINHRGPR ™ and
.are independently selected fromthe group
Cogiﬁﬁi :Afng of H alkyl, substituted al kyl, C3-C9

CYCloa8s Ky ! .winkdds R {sdeftdd3rdaR the SloaplckidistinR @If & yatiyil Csubstituted
al i phatic groups, substitued polycyclic aliphatic
alkygly 0Up€y givkonityl, subsstutedit@dColryalpplkyhapelpsyalic aliphatics, phenyl,

subst.i t.ut ed napht hyl r St
sueRSHEL AT GRERD funateF il JpRaRnoind shSttutcd heterouy
whérefisédid UbRebapdt S aaldysubetiintedi Ietdrodryh edietninalt-d risteroatoms, wherein
wherein said heteroat or{] I s i.ndependently .selected
said Peieraakem df SulspeRsBI, BFLFRIITOM HEGHERP CHRER CirfiiTogen, oxygen
amﬁ#ﬁﬁ%y;_[0154] wherein said substituted polycyclic
al'i'phatic groups, substituted phenyl, substituted

nap[018¢] aritbr satisthietidad dtritrerdsplgsed bersimitlre lydgogen atoms on the
substi tuen

hetg:qoaﬁrqsﬂgv&fb%’ﬁrb g%g{;g:f& e %%&usfﬂi?s%%gmgegé g}i?e% Vc’a‘lee!n%gg §& heteroatoms
aregﬁ{i%l@ﬁ,qgﬁ NSsunfidRat Yhes8 K RldRces AP Ndd it IREirédch agvtys.

substituted al kyl, diallcylamnnoallcyl, )
hy df@S7hRI kyA, methed gD peing 0 4897sePondiisp oS cirigogith excess IgE

R RS T g D e

thel ictB6d sh@iehet e ch e aginiisperbgns et hagmalf anHgEaligybssing amount or

substituted alkyl, C3-C9 cycloalkyl, substituted
antggelgradiferpting) gpunt lgg pchgutéqaféq%{u}a@gr’l CARBHSIS at least one aza-
2”% | ahbte L | RaRaEdY!
be eter o(g?%@qgﬂgﬁ?& Eﬂstth?'t ut egi’{ %10(13(%82(? %gzrﬂ)l/fnt&e%%ﬁer ein said
het 01581 y| Bneccomfanceswithtd tvetignhef Seometppd b riregiment. the small

ol B PP ER TN TOne SEPRD B 1 1 pBRERSE A fenst one

ad@R8nd Ukt which IOQkivE & re@asifg 6 Rpmpoal assbdisted with an allergic reaction.
di scl osed herein, the hydrogen atons on the

In hee embadiowst, iz snalanleons tntabiter raychearpicg Wit Fdsast one additional

o R A i 0L Ao T LR 0 l moli

intabi@sFS mal kb ¢d-admititdial] af dlie tsareatting oa aitwdmgeto different treatment
condition associated wth excess |gE

regimens with the at least one additional active agent.

[0159] The at least one additional active ingredient may be a short-acting [o-
adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-
acting Bo-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 antifungals, antivirals, antibiotics, anti-inflammatories, and anticancer agents.

Anticancer agents include, but are not limited to, alkylating agents (lomustine, carmustine,
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and/ or abnormal cell proliferation (i.e. cancer) in a

mamal is al so disclosed. In one aspect, the nethod
w@ovpi243es t he step of administering to the naP@EUSEN3/030962

| gE- suppressi ng anount or anti-cell proliferation

amount of a pharmaceutical fornulation conprising at
strdp@adting Neheallaretivmning, m el lodl &, ¢ ompol nuitrbgam wietard,  chlorambucil

above-di scl osed smal]|] nolecule fanilies. [0158] In .
cyclppbgrrigrude. iphesphande; gGsplann. ?”‘{’?@%WTSB{YSFI HottFa dacarbazine
probArBaiNE Nexahftehy? R mideD t@&H|1Bnd Hrelstie! ®95I10HA, pipobroman, and

conpound nmay be adm ni ster ed in conjunction with at
mitbteas), aienetaboditesi @retiotmyant frimeifaxhic perdestating aytprabine, ara-CMP,
g oo AR SRR B AR Alpacoryacenosine
gerh&1BHbRiel Or thigbyiakifie,M ¥&d V@—ﬁlBrcaﬁtobmaﬁd); ormNAdditttednal (bleomycin);

active ingredient to forma pharmaceutica ) .
topetsapeEise I 9aisony (tenaiesen yiEiojeca pad saEptotheping dppisomerase II poisons

LASHLBILD R ¥uficin it b, tdAERRRE ahd FopBEide); DNA
(daglé%r(‘)lfgglrﬁgd 0 (ﬁ @P’e?den E%ll?’egliltﬁ%%?rﬁr’egi SPens W th t_r?g laf)’_ _
bindeRs(dacienagtih, t indnmithesatyicing; agespindleOfd9insTivenbdastihaagincristine,

one additional active jngredient may be a short-acting
namneaw%ﬁé?lgw@%sﬁ@- sel ected fromthe group

Confél%tlz ng Qf hehbuteabbigheAnd (Rl PUA-8ERAimidAzb18NEompounds of the
acting (32-adrenergic agoni st selected fromthe group

pref@mnsi _smbo’@mhtssaada pdministéred ird comumadionvpith oneygr more other therapies.

o RS RS S B ARG G098 s an

sur@BSS PhRdE 8sthBRageh ihehblel bk, bealdndfisietddtlimnkagbusipgesdqnentially.
a corticosteroid, an inflamatory nediator release

Fof reamipler ragiatian | wax dier pémwisiered ptlone dritlh dbni dminisatiny of aza-
| n_anot her et aza- L7 dazol eqaRrMpetRd ft
be%ryfn "go{éa M %?%fe i’rrhatyggﬁj éﬁ%l?? %ﬁﬂegm]' ?ﬁ ab’ Ileast one or ot

adgidbtidtenaf aasbenvimaigeosit codip@sdsact i ve agents include
antifungals, antiyirals, antibiot] .
ant il0164| a Qs © gl?ougagl mg ‘foca(hqgtf(ﬁ]argg IQFI‘Sl_cg body weight per day of
dICABEEE Phbith Bundoid bre®ér8b1P @imldifitrb@fh divided doses daily.
thez:%ﬁ&y at i ngeg%gntsl(ﬁoqgglgtﬁe,_bf:ar nugtj ne, 27 WO
20040163} 897 APOEhOS T00B7089 96 iscass panditivacrspasiated with excess IgE or

nmechl or et ham.ne, nel phal an racl L ni
o0 S0P 8, RO, HCSd ol ARUARE to s of
adfiiSiRbahd Ro 8 REPLAL ian fHetapoitici BmbliMtobL pA phanacdutizalnformulation
procar bazi ne, hexanethyl nelamne, tri e&lﬁ/l ene
copprisine ableass @e Farapound petbtdoiYR SUBEeneHHR £dt-ane) ;
ant i bol it es i pet e di d
pentlggﬁﬁti nI,Ttngy %{}g@{]%§ﬁ§§&a_ rélfl @I ggﬁﬁlgbi hsgases . pr?cesses
m@hias batuadesed meptirel ed drlabmmm_ﬂ adl pl;oli_fdrw'mr, :svmhr@,cancer, involve
e e e 1 S P B AL WopBlihs cislose
het @R Qb SARBIASE proRRirFRAS TROBRKIRZAR Hdrii QAL aFef@Ntdr preventing or
canpt ot heci n);” t opoi sonerase |1 poisons i
trepting omabfarination end progiassian. iladka pieired gophodénes, ey gompounds

t.eni posi dg, .and et opaosi de) ' r e
oAb oA e s e ety BeBBE R apen psentgy gositive and
estrybableagitbNGogalid1§bb Bichgt@anceravel bi ne, paclitaxel, and

docetaxel ). [0161] I n anagther enbodinment, the .

aza- 94650 nmi §ihen WW(YWHH% thy scopg of the present mvention may be more

fully understood with reference to the following detailed description.
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preferred enbodi nents are admi nistered in conjunction
Wi th one or nore other therapies. These therapies
w0 pkaeis97 but are not limted to radiation, PCT/US2003/030962
i mrunot her apy, gene therapy and surgery. These
conbi nation therapi es may be adn1n|stered
si mul t aneous Detai - L '

Qé‘ﬁiﬁ%éf G PO RS SBUE i F 0T g‘%&owf}g%ﬁ qolecgle fgiptors of

hdfH B hhf i thettread¥ntlof ABerBE bfd/6r &thrdd besiny diseases where IgE is
a m ni stration of aza-benzinidazol e conpounds. [0162

patl@ogd:ome oThea biokibiters 0 magyy affest athe ut;yn_ﬂmglsngacg@ﬂy, Kk gel%@y rr]letabohsm
er da t he smm & .l
ceafhion s p ufbr ool LRIREG TR R AL ALt discosea

heréivéte ideh@A&y theirBbilifycto fs@ipréss &g lenels & bst eas®o and zn vzvo assays.
condi ti on associated with excess |

b
The p@mpwﬂatdisswmnmathﬁmﬁfaned SoGot 363 HRRdSIN BB treament of
d1s§'<}%] s%glfél 1N Gt %ho?élal ad :ﬂ n}ngﬁfe!rzﬁﬁnt %Jlﬁlﬁn%"’aﬁ&'fahotaﬁnnted to,

érapeut I ¢ amount o eutical formilation
turmgmfemsmng ciler | praliferatine d[seasps)almii ssetasceradinflapmatory disorders and

Supr agener a 164] The.net hods 0 her ej
| CIr%%towﬁaqaﬁﬁgABP%f‘é&%@tgﬂ opiEadetlr Bt dRung) ebmens can be
911%3 ipt,@Rbse %@%Ei‘ﬂtlh%é fvpref@biteistle &alivo and in vivo assays described
ro

I fération, such as cancer, involve adninistering
belbw: aTimadditibn,aseyerap ssiboiigenist oft the eizEenh dmventipr #5o|directed to aza-

R BEeFuAEE  e Fbppepy otmce

to BI-8VE NS | dGinBphild dndalinPBodytesor f or mati on and
progression. In the preferred enbodi nents, the
conmpounds and net hods di scl osed are espeC|aIIy usef ul

Exi ﬂd}&gg# i ng estrogen receptor positive and estrogen

negative type breast cancers. [0165] O her
var i[era7pns This Bisterh fregine wyith infvivo hetigenepamingi and angasgps secondary

RNk O e r TR e -
pf&&&m%{r%g QR6%n do8t &ir éﬁqﬂ%&fd 1k ispan Rllotviie priming, number of

Preferred Enbodi nment [0166 e preferred enbodi nents
ceh\s eulumdem eifro, entigeal ¢on¢mt@qu8eforf ehirting seeongary Jggp(and other Ig’ S)

t f
Db 5o 5 Sl S0 R R LSRR B rsponse i
vzﬁnﬁlhhé)hﬁplfr&néﬁi%f ?&ﬁrﬁéﬂ: CDélh}éf syflstahé ﬁhpterll-apﬂciﬁci B yeells, and specificity of
rel ease, metabolism egradati g ar an
R e L gy e R AL oy oL 581 2ce B0 86 s (1991
mgd &ldtgéﬁgemgﬁjl ney, € |dent|f|ed by their ability to

Fess evels in both ex vivo and in vivo
aSS 6{9];68] Th &he cautp@h,mdwcoil widized fod this prdject pvaéfaéﬁptg@ for a more high

embodi ms ts a .useful i.n the treat
OGS SO BT HERAPEFZGR oyt B 10 W DNP-KLH adsorbed
ortd 2lth§ G kD sad gﬁeédl 295 (ﬁ% Bfieertd Wik eScik and homogemzed ina

tunorgenesis and other proliferative di seases such 1
tissam gendsy, watsfnb@me,wgﬂ rumstamé is DMEM sippletrieated rwith 10% FBS, 100

U }%ﬂzg%iczﬁlp [@éel o c1%ﬁ%ri,ﬁinpé)§é%%b%/ %{eﬁcca lro%’th%ﬁélk. ISpleen cell
cullfdrds '&%r@égtabmhédgégrrﬁﬂﬁ&l deRs/A &) Bl Miell On gitdiriplicite)ds-well plates) in

assays describ
the presence or absence of DNP-KLH (10 ng/ml). Test compounds (2 pg/ml and 50 ng/ml)

were added to the spleen cell cultures containing antigen and incubated at 37°C for 8 days in

an atmosphere of 10% COs.
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bel ow. In addition, several enbodinents of the current
invention are directed to aza- benzi m dazol e conpounds

W bat/o24801 bit cyt oki nes and | eukocyt es, i ncl udP@myukesm3/030962
not limted to IL-4, I1L-5, eosinophils and
| ynphocytes. Ex Vivo Assay [0167] This_ system begins
Wi t[0169] vi Colteretsupematpnts wengcallediedaieud dayssadoledngre measured

by % gfpbﬁigg wéﬁé’ g%gfﬁ%% ?re ?Ctlghﬁgﬁg\eﬁsngy H%Stggg%e }y\@'farcellettl and

Kat?r(ﬁf;#gj NGhe aGhY GRR ﬁ@&ﬁe& @ fRAlita Mprathdoughpe. SEEISA plates were
ol Fowi ng prinm ng, nunber of cells cultuedlnwt
prepared gg moTimg Cwith ﬂﬁﬂ? Kﬂi—ﬁ ﬁlbpl\@-@&At ovegugiEc ol Ylogldns With bovine
an
réxg 1%@%}&% qP?] Icﬁlglééf/ 'rsrlziﬂt'e&gtaﬁl?%k dlﬂﬁféﬂ €4 in phosphate

buﬁ&@%ﬁ@ gH’BS) With BIA, tsb@mtnnﬁmfet aﬁaldC'BNﬁh A, z[ﬁeldd @D&te BLISA plates,
s an

hapten-specific B ¢ %}%ﬁ%@ uan 1¥a’cedf following
and Cténleljﬂfltqg?xeﬁwﬁyn pévmigifed ey éfe‘ﬁ%t {s Né&‘“’z q |
suckat ARuAPRY S e Bedii Al ORE (- AN, B #icBlvidin and

subdirhtki zed for this project was adapted for a nore high

R SRS oM LSS LAY o o
su B&Hnis' W& i futeRr 20boro NS hiSRARREE VR a81iRYGicSRE1aMAGAMG]) was

onogeni ze na tissue grinder, washed tw ce, and
suhmmtﬁda”onbed}AMEDl\PE&'B&; L) m@nse]mdem IS A ploos tﬂnasverf@eated with DNP-

]g_g{ %19 eni C ;E%P%Q %BF% E@e@%&%ﬁ :‘%ﬁg 'rngcslﬁatgon with Q)ﬁ){?nylated-goat

ant@RLRe |1g§ihe(@ GRVRGTH)] Quaiteednl fleadh, isdtye wh detérimined by comparison
quadruplicate, 96-well plates) .in the presenc

to alstaadere cave.Dlibe fevel eﬁ@et@@ahaﬁty bt o SEHRASH RS AP U @%r 4)0pe/ml and
the&%W?SSK-%SSr][ %”6 ) 1")“@1%@5-??% tcytv@at e oﬁ?& %ﬂ%ot‘éﬁé In 84 ELIS £ for IgE.

alni |gen an for 8 days
in an at m)sphere of 10% CO2. 29 WD 2004/ 024897
PCT/ US2003/ 030962 [0169] Cul ture supernatants were

d after 8 days and Ig's were neasured by a

gﬁﬁgzt | 6A 19{&0151'&@ FSIRRICH feCacti SOV RE <% SiheCskae(abbiepAvere further
ass scrib by Marcelletti and Katz (supra). .The
tesaezisﬁy theis aptipdiyf ire guppoeskiag i [BE trasnonseis gt Ying- oLMrFﬁultecelvmg low-dose

| SA pl at.es wer ared t
RS B SR O B RS s
wﬁﬂ gkrlm flﬁglﬁttir Ziﬂlﬂ]hﬁfd@dnh(ﬁ{th@tﬁ%h??pbﬁngls emmepiatehapranmto and after
ut e in phosphate buffered sa
anmgmemmg@dnwaé figerd agﬂoméw&®fupﬁaﬁé%e@ %ﬂ’&n e. The levels
of@g 1gen sgéf%eﬁﬁg@g%dgqgéﬁz?ﬁ%grﬁﬁéﬁ'091?1 afell. @ hum dified

were quantitated fol |l ow ng
sucqesrive FanaibaBADBLBy mlnceb wetd myddgetet wiba2S50 rads 7 hours after

m@ﬁ%&?&&ﬁ&%‘t@ﬁéﬂ@ﬂ%@@gﬁ us r?er g\rﬂlgear‘} R%glgn%gd 1B, dW1th2 ng of
K%H'ﬂl |46}éé %188? Btto Eé\%& SR daflPrediatdBdRny it Huéated 6 days

and bioti nyl at ed-goat ~anti nouse |
lafeb ofpdlhir)a ovas or twme daily basis. Typically, i.p. injections and oral gavages were

In

administered as suspensions (150 pVinjection) in saline with 10% ethanol and 0.25%
methylcellulose. Each treatment group was composed of 5-6 mice. On the second day of
drug administration, 2 pg of DNP-KLH was administered i.p. in 4 mg alum, immediately
following the morning injection of drug. Mice were bled 7-21 days following DNP-KLH
challenge.
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substituted for b-GAME. | g&2a was neasured in ELISA

pl ates that were coated with DNP- KLH following a 1:20
waledou24sm7 of cul ture supernatants and i ncubat i PCT/WE1003/030962

bi oti nyl at ed-goat antinouse | g&a (b- GAMXa) .

Quantitation of each isotype was determ ned by

confdBkon Asttigersprcifind églii Eg(fﬂv end TBE24 eptibodigs were measured by

e 5 0l B A9 188 BREH 08 A s v

dil@By sablash sbmlel aed ydrifuped b@HELAaMdgrcoh@ﬁtraﬂms\dﬂeach bleed were

Assay £0171 npounds found to be actlveﬁtn t he ex _
detenyinedy $E;d Pa%fsaey dijetioas (iptiplesete) eredseapppargsh tord giandard curve: anti-
{ .
ONJEEX g BB Th0SIdoR (SRBRTSSp) RPN 61 11600 o

1:12804d). a carrl er exhi bited an enhanced | gE response to
challenge wth antigen 7 days later. Adm nistration
of the test conpounds inmediately prior to and after
antigen sensitization, nmeasured the ability of that
drug to suppress the | gE response. The |evels of
anti gen specific IgE, IgGI and 1g&a in serumwere
2 : BAth%/ cByj mce were irradi ated
AR OBIRAUNAS QL PGS Ttefr ~initiation of the daily
| i 9'?@1751? cl el‘heTVIf@llmlﬁES sériHs ebf dofipotidsg idetHiddnmmidirz egbheadings
Hin 4 ngtlalum Two_to sev
e

Supmgsle@uzt\fﬂl on Bipouson Lo B | Rito il Gheindds SDV I esoui &0 be potent

nh@% Is O 61‘%]? fn Qcpch %BCI\J\% rﬁi 2% %rodél‘é\” Eiﬁeééadoklgpogﬁéé also exhibit anti-
TR If 'njections and oral “gavages were

prcﬂiiﬁﬂaﬁvstee’feetd aﬁd saks pedlsimng beladdpdy aggngcte drept ibyperproliferation

saline with 10% et hanol and 0.25% nethyl cel | ul ose.
disprdaps, IRAUdIPBFANCHr oup was conposed of 5-6 mice. On the

secqgfygfay Pe(mlh% Hg sﬁglﬁnlﬁHl&?uleaI%EJHmm%ofé &re e iBBPHKlthE following

was adm ni stered i.p. i mredi ately
supraéren, n@lclllﬂmgnﬁmpragﬂgms n‘]\e(ﬁen@m Adf- Aa} URppragenss vﬁer(@enus B1-B4),

bl ed 7- ] o e. 30 WO
u?%&?@é%@ @ﬂr@%&ﬁw F’g b1 Bﬂ ‘gen-specific
IgE, 1gGl and I g&a anti bod| es wer e rreasured by ELI SA.
Periorbital bleeds were centrlfu d at 14,000 rpm for

10 mn, the supélrnat svver uted -foId in

sal i ne, and d'ent r| ag concent rations

of each de er ed E SA of four

di | utions (| | ﬁte npar@d to a standard
DN?

curve: anti- I gE (1: 100 1: 800), anti-DNP | g&a
(1:100 to 1:800), andRanti - I gd@ (1: 168QFrapénus A;
1:12800) . Active Conpounds of Preferred Enbodi nents
[0174] The follow ng series of conpgunds, identified

under s%bh d| ng QSuprﬁlgenus and Gemys Al - A5,
Bl- B4, re Iqe t ent
i nhibitors of |n bot nd {n vivo nodel s.
These conpo [ bi proliferative
effects, at d as agents to treat
hyper pr oI | fer ation Supragenus B;
0 0]
Ry TéQ N\ _)kN/Rz
e
X/
>, N I
L | M
R Supragenus C; and



di sorders, including cancer. [0175] Famlies of small

nol ecul e 1gE inhibitors are defined by the foll ow ng
waapragseer a, i ncludi ng Supragenus A (Genus Al PEBYS2003/030962

Supragenus B (Genus B1-B4), Supragenus C (Genus

Cl-C4) and Supragenus D (Genus D1-D4): TAON N R2

(An11 \0QO XL/ZNO M R Supragenus A, 0 R-NT

N,R2 x:" VI LIZ[\i\InnR ragenus_B; O R, TAO

NI-, 174\ Re M Supragenus

C and 31 HN-%GOM 2489 /U?;?OS/ 30962 O R1-- T;
Supr agenus D;

ON/NR2 X?I gl
[0176] V\/nerel n1Q ZT, X and Z are |ndependently

|
selected fromN or C, agnd whedin one of dgentls DaNd
Zis N [0177] wherein Ais selected from?ﬁpr erou]p))

con§016i ng wherkln QaTo¥enand &here iG@0tdREently selected from N or C, and

wherein one of Q, T, X, and Z is N;

[0177] wherein A is selected from the group conmsisting of H, halogen, and
CONHR;;

‘ [0178] wherein n is a number from one to four;

[0179] 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 NHCORj;

[0180] 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;

[0181] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0182] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3;, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R", NHCOR" and CONR'R"; and

[0183] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.
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[0178] wherein n is a nunber fromone to four; [0179]
wherein L and M are independently selected fromthe
w@e@yp2489nsi sting of H  al kyl, al koxy, aryl, PCT/US2003/030962
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
nitro, cyano, CF3, OCF3, CONH2, CONRR and NHCORI
[0180] wherein R is selected fromthe group consisting
benzyl, p-fluorobenzyl and

of
CO@PO%dﬁyfgﬁ?’ﬁdJ‘ Al kyl, wherein said O -C5 alkyl is

sel g tsag froms fdﬂﬂlﬂdﬂ%ﬁ&ll 618G I4E ihtiBitods Bt definghby the following
chai n ranched or cyclic alkyl; [0181] wherein R and
gera (Gerus Alkpendent |y sel ected from the gr oup

consisting of H, alkyl, substituted al kyl, -
cycl oal kyl, substituted C3-C9 cycloalkyl polycycllc

al i phatic gﬁ I|c i phatic
gr oups, Bh—e— i /

substituted n ;Bﬁ su stltuted
het er oaryl , yy i

andgsai d
substi tut ed teLoaNyI cqnt ain 3 het er oat ons,
wherein sai d heteroatom igs i ndependent|y sed;&&lggq
fromthe group consisting of nitrogen, oxygen and
sul fenss] [ 01¥BErehEraad M 969 ﬂdspdnﬂbﬁttwﬁeéﬁbt@bﬂymybhb igooup consisting
al i phatic groups, substitut eg} substltutﬁ{ Jam:i .
of %pﬂkﬁlylauﬁ}’f‘d' Stfls sybstituisd #arh ’S)Z halngeny pruiiog alkylamino, nitro,

cy?ﬂg t@@ﬁt?K]Wﬁekﬁmﬁﬂiﬂhggyﬁgéﬁaltuent i s sel ected

t’he g oup conS|st|ng al ogens,
pol JoE86d ge nwheminkR tsysetpeied from @gkgsqupt agneisting] &fd¥k)C1-Cs alkyl, benzyl,

o B R i, AL PO i e
coxg\ﬁtln ]orf a st chﬁ@braﬁﬁe&r cyhilRky1; and CONR R 5 and

wherein R is selected fromthe graoup
c ons{OL:&%] ng wheidin Ri a0diR, asqindenendently selgptRy fromcthe gryup consisting of

H a#l?yg, {).Is!%%tbd gi;cgfﬁ G By &g&é g@ﬁ‘t[yg cyc18£l}§%/1h§§1§éﬁhc aliphatic

&LpEStsiubstIt@ﬁi Il)@n)ﬁtyﬂ)d ahblﬁher gy, @hehyﬂ;,u ksslbstltujleda cbhenyl, naphthyl,
het er oary wher e| S’g het r oa an said

subgiiaed p@ﬂk@]@ylh]éqtgrp Fﬂt‘é‘ie hft ards W, ggF‘o??éd heteroaryl and said
su&?ﬁﬁtgﬁ MetePGHrfl Lzl qag ‘H&Eﬂoﬁtohﬁd SReRIe @ﬁlhm&&bzﬁ&heﬁ independently

mthe group consisting of nitrogen, oxygen and
seleuted fiom (B2 gDp200si4tD2 48 8itoRDT HXIGR0 004 613@%2 Conpounds

i nhﬁﬁ?@r S P‘&i%%eg‘f]rsﬂg&e%i}‘g{t#egqlgwcl'}gﬂa b{gha E@IL éél%ﬁmted phenyl,

su@sl,‘a)(lltecﬁaI ndphtiyN andRéubsfutell Mbtdrofdyl thBuﬁelnBlSsuBhtlt{l@ﬁ@%herem said

wherein L and M are independent Iiy sel ected fromthe
substibegut dsoyetacted; fragn 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
[0189] wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, 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.

33



of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
WENKA248CONHR and NHCORI ; [0186] wherein R i s B&l/E81003030962

fromthe group consisting of H C1-C5 alkyl, benzyl,

p-fl uorobenzyl and di-al kyl am no al kyl , vvher ein sai d

C1-[0596¢]! kylAnothes eml@nmjoﬁproﬁqnw embedmentseoREITises #Yy Qe or more

r ai, ght chal nche r ¢ o al kyl; [0187]

Ofé%gﬂ@w 3ﬁfﬁmﬁm aﬁP %ﬁ§%ﬁ§%4§ "sel ected from the

group cgnsi sting of H al kyl , substituted al kyl,

C3- R9—ch¢l oal kyl subs ituted C3-C9 cycl oal kyl,
pol ycycl i ati estwiued ﬁolycycllc
allphatl gr oups, p eny —s{
napht hylQ su ‘ heter aryl and
substltuted hetePbaryI wherein said heferoaryl and

said substituted het eRoaryI contain 1-3 he§ghRatOABa;
wherein said heteroatomis independently selected

f roidbtie grechepein Bnis IsSlEd:tEtgfmlﬁ ting gmolgemsmtmggéﬂ &inds alkyl, benzyl,

| f bst
o B b o e BR CESEKBE b fom e v
cmﬁﬁaﬁg v st/ SRS thdrdhalorRobiRMany| contain 1-3

|tuents wherein said” substituent is selected
fr o[ﬂ1921]e g nvimpem@hgn@& arg independentdy spjestrgd from the group consisting of

H, aﬁq@/ Fuabsgiglgegt ’llfyf];,t éé;de%l%(g&aﬁ(%l ISIél?S?l]}l ?cf (bt é gﬂkﬁ{ﬂgﬁ X[ydlycychc aliphatic

J(@:MNW Qupsatuky | 019%7&1@ nk(l'gha&* gro@Bl‘Bpheﬁﬁﬂ'lsub@ﬁMd @RRRly], naphthyl,
OCF3 NHCOR ~ and CONR' R ;. .and
suﬁsam] naphféwb |hﬁtemarylsan§esub%m@ heterepivhaViren said heteroaryl and said

I t
subcs)}@?eg aﬁg Qrﬁ 'B_httaﬁ[ E%ée%et%Q%glE C\b}%%gm] %lld( Yllabggog%érggs I11%:dependen’dy
sel@ét%@?@? Itbtiésg(;romeﬁ%éiﬁtmg Sfﬁb’?mg'ehmlgemmmﬂ ?a|toh: hgl
substituted pa et er.oa and. S ut e
het 0193} yl, wh %@%}*S@éﬁl@t@ﬂ&%@’%?%l@ﬁg C SLAUpS, substituted phenyl,
sudtiRfLd tn%ﬁtﬁ h g.f}]@ rBEthted k@b dryll vanthit @IV atissMBuents, wherein said

erein eteroatomis independently select ed
substiorent hses@mem fioon shes giaug eohsisliing 0§ dh, hadggeganpolyhajogens, alkoxy

oSO G RS T SERTP 3030

caﬁﬂﬁ 10081, GCHRCOOH, TR atORW AN, CByBILMEN0,a8RSROWHCOR " and
%ugenus Ala: HR-NN \ NR2 ONNYOR
C@NBQ}%n

[0194] 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
éaid heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

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

designated Synthetic Schemes 1 and 2:

Synthetic Scheme 1
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[0191] wherein Ris selected fromthe group consisting

of H Cl-C5 al kyl, benzyl, p-fluorobenzyl and
waleeoalokagbai ni no al kyl, wherein said Cl-C5 al kyPCT/8552003/030962

sel ected fromthe group consisting of a straight

chain, branched or cyclic alkyl; [0192] wherein R and

R20ar mEpendgﬂ&%y,select %he repugiop

con PAE?E of —H—alklkeyt, @d arkyT, C3-C9
&&HoaNkyF!, substituted C3 §c|oal|cy| pol ycyclic
aliphatic grougs, substitued polycyclic aliphatic
groups, phenyl, {4t ed phenyl, naphthyl==

subst Ay mﬁ nébhth heteroaryloan JEETNO:
het%wmﬁu er oar d said

&bt VUt ¥E het eroaryl cont ai n RN Héte?datons
wherein said heteroatomis independently selected

fromthe grouQ)conS|st|n of nitrogen, ox gen and

S UdyiikHtion [Olggmf\?_@ subgedrdien ed, \Z_C_<___>
atptatitgr S Qd, phenyl

napht hyl and substltuted het er oar yl contaln f 3H
substituents, wherein said substituent is selected
from phe group consisting of H, hal ogens,

pol y jﬂogens al koxy groupt ﬁubstituted al koxy,

al kydl", ubstl%utﬁdzg kyl am noal kyl ,
hydroxyalkyk+NH§E§ yIN OOCHB COOH, COOR COR ,
CN, CF3 , NR R , NHCOR and CONR R ; and
[0194] wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal kyl substituted C3 C9 cycl oal kyl, polycyclic

al i phatics, phenyl, nyl, naphthyl,
substituted napht hyl , égeary H%%S substltuted
het er ogg yl whes ein sai d heteroaryl MO i dreduction

substlt@téﬁfﬂéteroaanLf&Euiu|1 1- ,ter atoms,
mhereRﬂNHs%N Bet eroatomis i n®epeén %nt”@ sel ect ed
fromthe group consisting of nitrogen, oxygen and
sul fur. [0195] Conpounds of Genus Al may be

synt hesi zed by any conve Il re ctlonstnownN
the art.oExaqples of O¥ymyhgses incl jde tieN ﬁg
reacti onsy—! Si gnated—-Synt-hetiCc 6 ”an

Synt heRi-8H end21 34 WO 2004/ 024897
PCT/ US2003/ 030962 p NO p _ /N2 reductiaqn 2 ami nation
\Wr~\~" RNHNC|RNH NNH 0O N Cl ~NMp2 O

NH~ ~ N® O Q N /= NH:
reduction >——:/\I N\ -5 Rv)\\Cl
. R-NH S@N \_/
NT R

Rl

H
QA N =N
Brousy
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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R-NH N NH2 R-NH N NH2 N reduction O N cyciization \

\} RNH NHN2RNHHNR OHR RC RNH'NNO
woR@yne4seri c Scheme 2 p 0 NO2 ami nati on NO2 PEHUS1009080962
R NH N Cl R—NHNNH2 N2 OHC O N NO2 p NH2 - N
RRNHN RNH N NH2 HO ' reduction R [R :NH2

Furfdefy one @ldlled i FReNEt Nll-mlde@mdﬁbgﬁ BNYRbAr 196 d(ﬁéﬁ{ﬁ@mb@n@f couphng
oo G0 S 755 CQRUHOT repira ot S SPLRGURELar ey Clfparable

resfls. One skilled in the art vv|II appreciate that a

nunber of different synthetic reaction schemes nay be
usel®19d sy ﬁimesimlké inhBiecutpollmppresfaleyAdions I the spgience and

furtflgrg% ﬁzg'csoggf?l 76 Ié]aer S? Am%fh%ﬁ%%gaﬁu n%é?l%ﬁ’c?f?&lﬁo%frbllnecﬁe laflalogous

di fferent
readfin¥ &Rb&N cﬁmmérww known which may be appropriately used in the processes

above to make the compounds of Synthetic Schemes 1 and 2.

[0198] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 1 and 2 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

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

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

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

of the compounds of Synthetic Schemes 1 and 2.

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

genus (Genus A2):
e Lo~ T
o A N | ol
I/ | M

R Genus A2
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agents and reaction conditions can be used in the
syntheses reactions to yield conparable results.
W@ 09/p248¢ne skilled in the art will appreciat ePCT/US2003/030962
variations in the sequence and further, wll
recogni ze variations in the appropriate reaction
co n[ll203b ns vileoein L handaMadre gmiﬁ@ende@ﬁﬁtsﬁl@ﬁ@d Sipgnitheogroup consisting

o B S0 BT, oA SRR Y kot i

cya§6 here®dr, 200081, COXNEH ahdNHTORS ocesses descri bed
herein for the preparation of the conpounds__of
SynfR84] ¢ SerssinR is selertecbfrem thearopp epusistigg of H, Ci-Cs alkyl, benzyl,

v RN S R ETER g CRUSLBS B SEONSh o o
cmﬁﬁhn@&f@ﬁﬁagﬁ@hmﬁmﬁmm&mnycyanﬁm@ﬂpord|ngly t he use of

by (1285 L?Eﬁ%ﬁ%%tg%gfa&%n R e B Rentenly STES o fisTRO T fqpsisting of
H, gﬁ( 1 BhstRY dm%y x | ; gégl/ substitudst Cﬁt@ Gycldallliy'l Ul el aliphatic

rermva e pr ot ect | nggt%;ou are
dﬂ@fk | sitrstiaedi polyeyvkic aaliphafic ogrgaps, cplishihi sibstjtuted ephenyf, naphthyl,

su@?ﬁ{%pg&yw\he%%a @9\/ %ﬁ?l&%g& iive & FO%%IH _ls%{d%mr&aryl and said

su‘tﬁﬁﬁ@é&c hé&teRbryl REnthRAL | IAGoAESS," whedinhei@ hsreyapm is independently
I sol ated by~ conventional neans such as_extraction,
selefited fromnahe gaup ednsistieg Afgrtggep, oxyaer aesuiike. [ 0200]

S A AR9 TRLELLR 8 QheBRG AR RELEhR R0 AN ALARLRA phen

1y, are nown epared

suﬁﬁﬁﬁiﬂé&islaiﬂﬁtﬁym ahd dubgit@ed . hefd@AY] cdieins bt sulpfitiehts, wherein said
npounds, of Synt heti c Schenes

susbupe: Reeleged JACHS BRpop SAERIG of Ko PAlS g D st i ALy eroup
su@s‘ﬁhﬂe&/vbﬁ BX}g fﬁﬁsxg' SBLRE Gl (%rl Qﬂélky@ﬁlﬁﬁhlkypfhyﬂﬂﬁﬁyaﬂ 1, carbonyl, OH,

onpoun hetic Schemnes .._Conpounds of
OCH#n (O, GQOQXRZPOEQECNa(ﬁFd, PGk, N@alNR lesféGD " pgECONR'R; and

i nh.lwﬁrs def i ﬁ?% 1b¥5 ﬁil?fe“b%l I %&@gﬁ@%ﬁfﬁ%ﬂ% substituted

ana@oﬁg 4%%10 HEa%@LQa{eangﬁ,% cfQ24ARI1, W@cnc Laliphatidd, phenyl,
are indepénde sel ected fromthe grou
substitpted giheyyl; ngph@]gyly subg’g‘sp[te BBt hetegayy %’prt%tgg heteroaryl,

%%lﬁﬁ%aﬁcﬁ%ﬁﬁgﬁﬁ gﬁ%%ﬁbﬁﬂme@ hkfePoarylCotRARn lgzﬁetel%{:o%ls 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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[0204] wherein Ris selected fromthe group consisting
of H Cl-C5 al kyl, benzyl, p-fluorobenzyl and
walreoator4gham no al kyl, wherein said C -C5 al kyl P€BUS2003/030962
sel ected fromthe group consisting of a straight
chain, branched or cyclic al kyl; [0205] wherein R and
®R2 iNtge pengiatidny selected @rouemdmn
ébn$rs |ng of —H—atkyl , %gt' kyl ,
Rty Y , substituted C3- 5 polycycllc
allphatlc groups, substitued polycyclic aliphatic

gr oups, phenyI(>s ed phenyl, napht 2
ubstit I heteroq;yl aan$%P§§iE%ted
erein said hete@oﬁEZH;an sa
R_m d het eroaryl contraink i gu£t oat ors,
wher ei n sald heteroatomis i ndependently selected
fromthe group consisting of nitrogen, oxygen and
sul fur; [0206] wherein said substituted polycyclic
atlohatlc grlups Xstist 2ph subsjlt
cy¢hAgiRMy | and%%ﬁgé;fgéfégiggfgioae &mn ’:23% >—4<::>
substit uenfsNHwhéreith said substit uent |e—me|
fromthe group consisting of H, hal ogens,

pol yhal ogens, al koxy group, substituted al koxy,
albyl, substltuted aIkyI Ikylan1noalkyl

hy quallcy Nyl , COQN, COOR COR ,
/ and CONR R ; and
“Tﬁ?ﬁ?T*mheReNH “AsNsel ed(?ron1the group

consi sting of H, aIkVI 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 s§watﬁ@%%¢@awy} and said

subst tuted teroaryl_contaln b- 3 _het aio9at QUE,.
mherep eteLﬂﬁfﬁﬁiLs i ndepefdent |y seggepgd

from-f consi sting of m®NH , "Nd%gkygen and
sul fur. [0208] Conpounds of Genus A2 nay be

synt hesi zed by any conventional reactions known in
the art. Exanpl es of synthe%@s i ncl ude the follomnng

reactions, deS|gna hefic Sche

Synt he®y q;;ag 3 004/024897

PCT/ % 62 o0 N2 am nation G-Ngg t|
R-NH NH2 CI 0 /NO2 NO2 /O NH2 O NH

R-NH NNH 2 R- H ' ~ NH20 0 NO2 N NH2 -—¢ycli zation
~r educti on O R- NHN H R—NHNN

(@]
reductlon >__<j) )\\
RN N R Cl

—_—

Rl

H
0] N — /N
T X
H

Synthesis of the Compounds of Genus A2
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H OHR NO R O~ -cc>c RNHO H nthetic Schene

4 Sy O~ N2 amnation 0O ~ RNH C N2 reduction N
wWoRMHONS2 /0 \ N NO OHC N2 2 0 NH2 ~ R- NHNPCRuUB#d03/030962

NNH2 H reduction O NNH2 0 >-CI R NHNNR H ON

R-NH H Synt hesis of the Conpounds of CGenus A2 38 WO

200/202 89 ByRTELUSEhGB¢sE30W6pshooredpdShat ¢rattecused to prepare the

corssugly 8 BB AT R0 S ROy b ierns
syrthdiicMehbtiHP BERG B Bay NRL uRd MeNbERheefzedibb! @ngffunds of Genus A2.
synthetic reaction schenmes may be used to synthesize .
Fuﬂ:@ @:fmtﬁkd_iﬁlﬁld@ the auterillsinerstand:ihet hapmbshel GRiTans a0l ets, coupling
e erstan t- je
s a0 R 5 e coppac
res@Bs.used in the syntheses reactions to yield conparable

results. [0210]. One .skilled ip the. i1 :
Lo 101Dbns G HHOSS dn ke wih sbmgsinhoyatalipns o W sfi€nce and

f“‘@%%&?‘?q rgﬁos of reio‘%ﬁ}ﬂta gx%aiirr]lgclh% g;gplﬁﬁpart@%abﬁ&@cdlﬁlﬁfdﬂs Gfbm the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 3 and 4.

[0211] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 3 and 4 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such 'groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

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

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

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

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

Preferred compounds can be synthesized according to the above methods.
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reacti ons shown or ot herw se known which may be

appropriately used in the processes above to neke the
w@eospousgs of Synthetic Schenmes 3 and 4. [ 0211pCT/mS100&030962

processes described herein for the preparation of the

conmpounds of Synthetic Schenmes 3 and 4 of the

preferred enbodi nents, the requirenents for

protective grou are generally well recognized by one

skilled in the t of organic chem stry, and

accordi ngky the appr.opriate_protecting groups

i s necessar iy’ YCES

schenes her eiH, Nat 5
expressly illustrhtgd. ' and renpval of
such 'sui tabl e protecttng grpups are well kno in the

art of organic chem stry; e for exanple, ™MW
Greene, "Protective Goups in Organic Synthesis",
Wley (New York), 1981. [C&xtRftIThe products of the

S do.c.cld-Jaed -l oteod il
rﬁa"*' O+ e-ese-pea-Ret-et-f-af-et-Sert al CU Uy

convent i anal means. such Rl extr

chr omat ogr aphy, and the like. 50213] Start g
mat erflald Botd dBsdi i Bed h8r d0nThrik é@aﬂ’ré@lé 17 18 19 20
commercially, are known, or can be prepared by
mephods known in the art. [0214] The salts of the
cogpounds of Synthetic Schenmes 3 and 4 descri bed
abgve are prepared by reacting the appropriate base or
acgd with a stoichionetric equivalent of the
cogpounds of Synthetic Schenes 3 and 4. [0215]
Exgnples of conpounds of Genus A2 are shown below in
array. Preferred conpounds can be synt hesi zed

ac@ordlng to the above nethods. 39 WD 2004/ 024897
RPCP US2003/ 030962 ORL,, NNH2 HI \ / NRNN> Y
Ht Project Il RL 123456789 10 11 12 13 14
15116 17 18 19 20 12 3 4

12

13

14

15

16

17

18

19

20

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

substituents R; and R, can be chosen from Substituents 1-20, as shown below.
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5 6 7 8RR 9 10 11 12 13 14 15 16 17 18
19 20 A famly of conpounds can be nmade with the
wo eoomte9shown in Project H The substituents RET/EHIH0IA30962
can be chosen from Substituents 1-20, as shown bel ow.
40 WD 2004/ 024897 PCT/ US2003/030962 'g, C 6 2 1 3 4 5
/ 1/ NLNHIC HICNCH3 6 789 10 C d F [H3CO

1112131415 Fﬁ#fﬂl-l/FFi /017181920

/©/ CID/ /©/ /©/
©/ cl Cl F H5CO
11 12 13 14 15

E
E
OH
F F
F OH O
18 19 20

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

genus (Genus A3):

R1—Kll = N = KII R,
o%:j[r\l\ \ lj \c[)(
b M

[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 NHCORj;

Genus A3
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16 Conpounds of Genus A3 [02161 One famly of snal

nol ecul e IgE inhibitors is defined by the foll ow ng
w@erum248®Eenus A3): H RR-NNNNR2 O ON M GuussAs3/030962

[02171 wherein L and M are independently selected from

the group consisting of H alkyl, alkoxy, aryl,

subje218]ut eavharej R ifgethotedyfrorh engrewp censisiieg ol Cufs Alkyl, benzyl,

v b SRS SireSTaR s S LU MESH oo s
conégﬁ@éfeadsufa%ﬁu ﬁaﬁ?bﬁh@lﬂ:ﬁ of epdicatliyng of H C1-C5 al kyl,

benzyl or obenz and di -al kyl am no al k

wh eﬁﬂélfﬂ FSJ;uWhe(Bln RB E(zyare plgieg@dg@t veselected ,aﬁophéle FFIpyeonsisting of
i St h
Sj % %@%ﬁ%}kﬁl ng&lkgl tugé;d?l ?S Sgﬁﬁﬁﬁk%ychc aliphatic

§19.4 em&méa ogsmﬁdgemg rampnam nsowdsj ndenfl, sdbstahted yphenyl, naphthyl,
subst ituted al

subgtuied nephihyla mpt@maryl }?}%4 ?l&}%;g C({giolgc{tc!?rg%é{{, %19631% ia%gil%t%roaryl and said

Gl dependentl
RS ARG SELYB 5 gl coBgalR ey o ey

seldveddeframn thel gral[;dcmmhmtgl af MMGM@ggwﬁlsu1%er ein said

re SRR A e ST RSB USHOR YOl hens

substieRe AAGRNY and @liRGhest fheRfBatyle c@itaiip1-6osststfuentg, ®fherein said
nitrogen, gen and sul fur; OZZOL wherein said
substityeiti is mle@eqy) ppdhceroep eonsishiag pE Hgheogms, Ralhelageis afkoxy eroup,

bst
s RS g B it eGP B M B BUAELL bbE Ry, catonst, O
ocmb@odw@(DORscs)eJ LN 6CFSf OQM, IN®,, HIROR NHE\@Rsmdr@ONR R’; and

H, halo ens, poI hal ogens, _al koxy ou ted
aII al W rein Bg\ge%@qj@cgg‘ogq Wgro%@ cgﬁy&tﬁ ?.I{;SI%{ }&,Fubs’ututed

ll%Kld bé%al %@kﬁk&%{% ted h-C wag%}g% a@ﬁﬁﬁtlcs phenyl,

sujstifizdd phbred enaphBiyl,i Slbstetll@dt wohfhybrhet¢rearyl eup substltuted heteroaryl,

consi stin t ut ed
whegsi 6%¢lé}ﬂgef°%réf€|§‘%qa i é%b%ﬁﬁéghs%%%ﬁ?y@n }Jﬁe&%‘mm wherein
saift| HeRh8dthmSis RPN dently SURSHel tire dhd By consigly &fyhitrogen, oxygen
substituted naphthyl, heteroaryl and substituted
anhetléroaryl , wherein said heteroaryl and said
sub ted heter r n._1- 1
e SRS L ATl S BT gy comctons

reefch@ﬂé ﬂ{h@wﬁr @UEheCc@msi Bxdmgleofof nynthegmninchidy gtba follnwing reactions,
sul fu
de51gnated Synthetic Schemes 5 and 6:
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[0222] Conpounds of Genus A3 may be synthesized by any
conventional reactions known in the art. Exanples of
waynwtases i ncl ude the foll owi ng reactions, deST/gRADEBE0962
Synthetic Schemes 5 and 6: 42 WO 2004/ 024897
PCT/ US2003/ 030962 Synthetic Schene 5 H NO2 H NO2
reduction R-N N amnation RN N Cl p NH2 OO
INO2/NO2 R-N N\ NH2 R—. lgremlgj I ONH2 ONH2 O
cyclizationR-NNNNOQ BN, NNH2 O HH O
Hid Rl R RN N H\°/ N6243 uction

?dﬁﬁ@g%? Pdf%_ﬁéébas/ 030565 heti c 6 RN
ination R-N--N O , ¥ éﬂ'bctlon c p"'o-

NH2 N2 OHC H N 2 R—NHN\ NH2 / R-N /NO ~ONp

H
L
o} = NH2 NH2
H

H
cyclization R—N @N\@Noz reduction R—N_ @N\@NH
I
o>/ g N \_7 Ve \ \

o)

Cl)J\R' R—H N7 N\ —*/H\\(R'
o5 \/;[N>—@ %
H
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O reduction RNHNNHR2 R~CI H HR RNHNH
Synt hesis of the Conpounds of Genus A3 [0223]

w@EheedT Schemes 5 and 6 show net hods that CcREI/D82003/030962
used to prepare the conpounds of Genus A3. One
skilled in the art will appreciate that a nunber of
different synthetic reaction schenes may be used to

synt hesi ze t he conpoun Further, one
skilled in the art will y@ﬁ@@ﬁggbﬁﬁ that a number of

di ff edent _solugnt s, ggmgkhng ﬁTts ndnbgact {Qiktion
condit an be used—+n+the sy reacti
yieldf£o @l e results. [0224]0Ch NHhed in the
art will appreciate variations in the sequence and
further, will recognize variations in the appropriate
reaction conditions fro &O analogou% reactions
shown or ot herpi se @H@m%;ﬁ;lch may lena at g NO,
used RANNTeSprotesses abiove to make t heicg s /of
Synt het{c s 5 and 6. [0225] In the ro@ksses
descri bed herein for the preparation of the conpounds
of Synthetic Schemmes 5 and 6 of the preferred

enbodi nents, the reqU|renents for NSO ecti gr oups
are gesectah| y ME||RT¥%EEEIT N& skil led’ TH t he
art of organic ¢gh or di ngl y—the—use of
appropri ate protectlng grodps is necessarily inplied
by the processes |of the schenmes herein) although such
groups may not bé-expressly il lustrated. Introduction
and renoval of such su tabl e protecting groups are
wel I knQ /2 024897 PCT/ US2003/ 030962

t he art ;i;ii Q%Try, see for exanple, T.W

G eene, dPr |v oups in Organic Synthesis",

W ey (BEM/York 1981. [0226] The products of the
reactlons descri bed hereln are isolated by

SRS R e B, ™ &y

mat qbtzﬂ]s NG{ntHeSCSiHRARks Bahe bRhéw endlvats|thdtlcan be used to prepare the
commercially, are known, or can be prepared b

comgrobndsof@ows Ah One skilled i inf e 2gl) witheprsemats thyt atrHJénber of different

yé%xngg L%Qéjc%ogf scﬁ&?ﬂe? %%A}}F besqg?ﬁg‘ ?}ﬁl@gzg tﬂ@%ﬁfr{pGE]gds of Genus A3.
ove ‘are pre e appropriate base or

Fiatef] dﬂetsl’mlladiﬁ ﬁieCah't W[ﬂ?tmdeﬂtstﬁmluhmad murhberaff different solvents, coupling

conpounds of Synthetic Schepges 5 an
agentgglld reaction CO%’{dlthIlS can be used 1n the s %eses reactions to yield comparable

results.

[0224] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 5 and 6.

[0225] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 5 and 6 of the preferred embodiments, the requirements for
protective groups are generally well recognized by 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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Compounds of Genus A4 [0229] One famly of small

nol ecul e IgE inhibitors is defined by the foll ow ng
w@erum248®Eenus A4): HH RI-NNNY R O O N |PE/Gs2903030962

A4 [0230] wherein L and M are independently sel ected

fromthe group consisting of H alkyl, alkoxy, aryl, _
the suthisftar gani echearisthy; sby traxgmpleall o eareeneri  FootegeyFmuphi Organic

JtEQ, o 0 3, CONH2, CONHR and NHCORI ;
Syr[qg%ﬁjw\k}%ﬁ]gia‘?{@'iﬁél ‘ected from the group consisting

of tdzzq - Capgl kydduclenzythe ré@rcfibnsordeleibed! hemwih are isolated by

di -al kylam no allcyl, wherein said Cl-C5 alk

corgﬁnmaémemsamh Reexgrastipn, déﬁigl;lgti@?, ichigmstogzarhyy é}l(bh]? like.
%ZaL@g7f33§g%ﬁg%%ﬁt&¥a% Flgt (?éesgﬂl%ed ILqulﬁZJre WoRIBId cRhimeRshily, are

y selec rom the group
KndaR Sir st Bgpeparedtby aldiydds kaowsin tated al kyl , C3- C9

ST O s e 2 Slio gl
ab &;eoa%’?rieﬁﬁjé]@ B% keacﬁﬁ'?lﬁfei a%Hfo%ﬁat@ s dr aclBRth R¥toichiometric equivalent

subst ted nhapht hy eteroaryl and substituted
of thetcempanryds of WetheiinSeheimts endoar yl and sai d

substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected

ColpBRdsheGaRausy consi sting of nitrogen, oxygen and
sul fur;” [0233] wherein said substituted polyc

) ut e yclic .
al i 0R201 ¢ Pwufsmilysafisealk meleenlp kel jrhibitoss edstingd by the following
na hy| 1d substituted heteroaryl contain 1-3

gLty efl%(su%%)?s, wherein said substituent is selected
fromthe group consisting of H hal ogens,
pol yhal ogens, al koxy group, 45 WO 2%04/ 024897

PCT/ US2 0962 bstin ut ed . al kyl ,

substitS‘tQéd aRkylZ di i ,\Egdrioxyal kyl ,

car bonyl, OH, , , CF3, OCF3,

N2, NR R, d R R ; [02@4] wherein R

is selected fromthe groudp consigting of H, alkyl,

substituted alkyl, C3-C® cycloallcyl, substGensedt

C3-C9 cycl oal kyl,_pol ycyclic aliphatics, eny] , .

SubdOHL eqwbeiy Ao A iAo @ UBan titel RAH o consising
of N§! glgcggﬁa&oxgg g:ﬁ,u Bfstitiid £ SN ek R G8), WalogeWN 881d) a88jldino, nitro,

het sal d substituted héeteroaryl contain 1-3
cyhmsd, €y A0 Gh5 COMNEs, §ONHRaind MdE€ORoat om i s i ndependent |y

ana 101 SPses KRBT B Qrkon R BoT, cOCYHRR, benry,
p-BNSBES|1Z8d RMIGHIAe ALST) tWHeFah said C;-Cs alkyl is selected from the group

consisting of a straight chain, branched or cyclic alkyl;

[0232] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-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;

[0233] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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reactions known in the art. Exanples of syntheses

include the follow ng reactions, designated Synthetic
w®ehenss9”7 and 8: Synthetic Scheme 7 O N NO ¢ POK/USKDR3/030962

reduction tE-~ 2 amination ~!~ RNHCI RNH/ NH O

/NO2 /NO2 O MN NH2 G ONNH\ NH2 R-NH R-NH O c
substititedtallerxycalkyiNswiptiviedalkyli diallylaminpalag, hsgﬂwmﬂwh henyl, OH,

R T e N

N02 [(nmm at ivﬂ’ﬁ:réﬁl RNIS é\mtddeﬁimmtth@ grolag I‘dbhéist'fﬁlg ch }Nl-dtl]&\j}'-liZsubstltuted

sub'éh&ltéd\'ﬁlenyl, naphthyl, substltuted naphthyl, heteroaryl and substltuted 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.

[0235] Compounds of Genus A4 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 7 and 8:

Synthetic Scheme 7
NN i
A MNoNO2  icion A N 02 reduction
; —— - $ 1
R—NH S ~ci R—NH & ~NH,

\_7 W/Q
Q. N NH: Cl \I
R—NH LA ~NH, R—NH NH, O

N — .
cyclization Q (\IN\ ( //Nog reduction Q “/N\ N \>__<'_—:—))NH2
_— > i — >—
R—NH & H R—NH L \ 7

N
H

Rl

H
)]\R' O>\ (N\ N "'_/N
2 R—NH k;[ﬁ\>_@ \<

Synthetic Scheme 8
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R-NHO H Synthesis of the Conpounds of Genus A4
[0236] Synthetic Schenes 7 and 8 show net hods that can
wheooussm9t o prepare the conpounds of Genus A4PCTIE2003/030962
skilled in the art will appreciate that a nunber of
different synthetic reaction schenmes may be used to
synt hcesirzlda\ Re: cosmpmtingds of ug” .NOZFurtrPf%'Pt',O”one
ski | | i‘\jjtlhe ar‘t—v‘vl‘l‘l'—’undq{_ and gt, @ number of
di f ReMent50fVent s, coupling agents and reaction
conditions can be used in the syntheses reactions to
yield conparable results. N[00237] One skilled in the
art Wil appreciat gy atj oAs in the sequence and
furthey, wl Ind,ecogni 7e\vdriations i no§ I?(g‘}J ro N2
reacti i}n—;eoEdi ti ons—fromtie—anal ogauss, U 1o
shove-Nr Kid se known whi ch may De appropri ately
used in the processes above to make the conpounds of
Synthetic Schegnes 7 and 8. [0238] Hn the processes
descri bed hergin for_the preparation om compounds

of Sydstdigti c Sch N d NH1 he| preef et ed
enbodtrents; t&%N j ﬁﬁ%?@or r ot-ectivegr oups
are generally ['l" recogni zed by one skilled in the

art of organi¢ chemstry, and accofdingly the use of
appropriate pgot ecting groups is necessarily inplied
by the processes of ;jhe schemes herein, although such

group® nW\ b ssly illustrated. |ntroduction
and re 1l ofﬂs \tabl e protecting groups are
vel IRWowr? i Y 4 2004/ 024897 PCT/ US2003/ 030962

the art of organic chem stry; see for exanple, T.W
Greene, "Protective Goups in Organic Synthesis",
Wley (New York), 1981. [0239] The products of the
reacti ons described herein are isol ated by
Symrbewesithe Calnpowah of Ganls 46 extraction, distillation,

chromat ography, and. the lik 0240], Startin

mat §92381 s t]é&é]ggpp%?f *@}cﬁé} ﬁ{ogf gleg\?gf ﬁngé?aélgoe used to prepare the
&Eﬁf . Al ©OnKIRQNMY inQhe GRRvill@ppreeRed ®ek dyumber of different

COI?rlgt og?fﬁégﬁ in trhe art.m[ 06241] 1Thg?i;al ts of the

syrthetipo pradtiom fscigymshmey deSusrdniss synthesires thgesunpayags of Genus A4.
b ' j :
ruffictons tEL Gt B ait O RSl ol ARk BP B RSB coupling

ag&REBAY RSHEE cnamdietche bSahalmsthé sntties r€ahpotodgeldf comparable
Genus A5 [0242] One family of small nolecule IgE

resulibri bitors is defined by the following genus (Genus
A3) :[02—34;13‘ N 65?! / skilelf@n 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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(An 11 Y L NORMGenus A5 [0243] wherein Q T,
X, and Z are independently selected fromN or C, and
wob@re4s9one of Q T, X, and Z is N, [0244] wheCEUS2003/030962
is selected fromthe group consisting of H and
hal ogen; [0245] wherein n is a nunber fromone to
the fagiuof’ org@ma}emmy,aen far cxmaipiel Zr. Cretape Raetgetige Groups in Organic

egt consisting of H alkyl,
Sy@ﬁ GH ’E‘E&? 1?gfed aryl, hydroxy, hal ogen,
39}al k ]@m uct%l tof Othe @at@tions %Bcrlml:&ereﬁﬂ\&r@ isolated by
R and N [0247] wherein Ris selected, f ?
conjvh@ucg}abmgamlgh a8 prgac@pn idistifptien; cayq@a,togrm ?]ld the like.
p f |
AP e S g AR S o MBI by,

kncamﬁtoraarghép&bmeﬂbybﬂmmmb&dom11cghelartc al kyl ; [0248]
wherein. Rl _and

gro [ﬂ}“éb nsiKi§ ﬁaéts d%r t%p_: cg%?)sgl{}g %{j%é%tﬁ%tltf (tél%g}% r an(i Ig described
aon% a@g&%‘&]\e@ @:y k¥dcting HRShhiopLifd beds &hcid/ wiRal s'tdiéﬂlometrlc equivalent

Ic a hatic groups, substitued pol ycyclic
ofﬁkwpmmbwmkgﬁéhpﬁ$hpﬁdn¥ws7Qnﬁ§t|tuted phenyl ,
napht hyl , substituted naphthyl, heteroaryl and
substit ut ed heteroaryl, wherein said heteroaryl and
CopPbhhdshP Géhus2P04/ 024897 PCT/ US2003/ 030962  substi t ut ed
het eroaryl contain 1-3 heteroatons, wherej

het 82431 om Pre famibpefafimglecale 19k nibifaro i Qq%@eg Py s following
| of nitrogen, oxygen and sulfur; [0249]
ge@&%&égﬁ‘# ‘gg d substituted polycyclic ali phatl C groups,
substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 substituents,
wherein said s It ugnt Kléd frp@zmthe group
consi sting, af H_ halogeXns, y , allcoxy
group, su TJ edilal koky, yy u stituted al kyl,
di al kyl am noal Ry ytNoxyal —~/carbOnyl, OH  OCH3,
COOH, COOR CN, ¢F3, OCFgy NO2, NR R, NHCOR
and CONR R ; and [0250R wherein R is sel eBérmmd ASr om
the group consi sting of H, al ky| stitute | kyl.,
o= HYC1 abrin Qo dbse o0l o e-siiensdpb Sy Bor'Nv or €, and
I-phatr phenyl, substituted phenyl,
W}{%%%S%g{)fesﬁbjs(t%}tﬂute napht hyI het eroaryl and
su bs[0244]t edwheter das sdlectedviien diagrewp corisistiog oaHyand algen;
sai stituted hetero cont a 1- 3 heteroatons,
j@i‘% sai e‘i‘?@‘t%}soaalfug?ﬂ%b Thefsp 8ﬁ%leht ly sel ected
f ronoide 9r QUBreGONSHnd NI Rge ﬂfdeﬁd:rid%ﬂlgﬁ Beledwd/ gefn tharggoup consisting
sul fur. [0251] Conpounds of Genus A5 may
Ofsl;Ln eliverk i atleaxyo yardn yulss iesh arybnfaydroxse MQ&S‘«HS awawﬂiyllﬁmmo nitro,

eac 3@9(&?%2, %Nﬁk%ﬁ%ﬁ@d}@?l ude the follow ng
[0247] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,

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

[0248] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
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desi gnated Synthetic Schenes 9 and 10: Synthetic
Schene 9 CNO2 amination | NO2 reduction N CI N NH2 O
WO 200M248€1 NO2 NH - i NO2 N NH2 N NH2O Y | O PCT/US2003/030962
reduction i N c clization NHNO2 NHNH2 OHR N
Cl RNCal NNo H Synthetic Schene 10 49 WO
sulBGOEAORAG 0Ty POTtE2 D0 Jicda08eDs, WoeiNoRith fiptgepeiosh iNnaplependently

ECTION G M NN E
H  [0249] wherein said substituted polycyclic aliphatic groups, substituted phenyl,

substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R’; and

[0250] wherein R is selected from the group consisting of H, alkyl, substituted
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
and sulfur. '

[0251] Compounds of Genus A5 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 9 and 10:

Synthetic Scheme 9
@NOZ amination E\iN% reduction
N~ Cl NE ~NH,

0

NO 3
(\/[NHZ CI@ 2 N NHTQT—NOZ
| (X
NZ NH, N" NHQO

cyclization @N@ reduction | N N\ —
N7 TN N0, P \ A
O
R

N N =N
c” R XN /\(

Synthetic Scheme 10
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Synt hesi s of the Conmpounds of Genus A5 [0252]

Synthetic Schenes 9 and 10 show net hods that can be
wais@d/0r439pr epare the conmpounds of Genus A5. QPET/US2003/030962

skilled in the art will appreciate that a nunber of

different synthetic reaction schenmes may be used to

synt hesi ze the conpounds of Genus A5. Further ‘gi)

21 naihaiomr t Wi NPadersugiod t hat
dﬂff rent sotvents, | _coupling agents afd eaCtIUH
coldi tions can be us it he synthesesNrei%blons to
yield conparable results. [0253] One skilled in the
art will appreciate variatijons in the sequence ndo

further, will recognize variatiqnsyin Lhenappro r| ate,
rﬁgzli n 4Pt i onsaubiem t he aallo “peact i ons:
S r erw se known whi ch Nbe propri atiely

uséd it the processes above to make the compounds of
Synthetic Schemes 9 and 10.| [0254] In the processes

descri bed hergein for the preparation of the conpounds
of, \he i "Sﬁemes 9 and 10 of the preferred
e LIent\s/ t requi renents for protective groups

ar eV geﬁheral 'y well recognized by one skilled in the
art of organic chemstry, and accordingly the use of
appropriate protecting groups is necessarily inplied

Sy}%e}z!‘@ftﬁé@Sﬁﬁ&@ﬁis%}‘@fiﬁsﬁﬁhems herein, although such
groug not be expressly i Ilustrated. Introduction

and [0252by I Sotheticiehemps Stshe 19rhewcpethedyihatgan by wsed to prepare

wel he- ar, i S 0% b £
o SR 125 Su Bl IR ERGDIEMHE LIS s o
diffsraithsainetic rddttiey s¢Hsews Yook pe ud@ib. syhi28i5¢ theheompounds of Genus -

froducts of the reﬁgtlons descri bed, herei n,are

sENEhge ong S killgd, v the & ¥l asstand that g number, of dbfﬁerent solvents,
co%%lﬁ{% A%eﬂfs' A reﬁ& RBIRUMARMAn RNELeliNg thé Kkenthbd2238dctions to yield

g naterla s not described herein are avail abl e
compambfeqesaﬂﬂsy, are known, or can be prepared by

Hﬁg%@os / ége)@g%feg 183%1?] Saggyi%géé o Vz%rhazlol(’:l% n the > §equence and

fuﬁlﬁerswm RBb d1fizeSeARIABSES f 1B dpﬁl@pﬂﬁs ggdchies c@’ﬁﬁmﬁhsa&(&n the analo gous
prepared by reacting the aﬁ)proprl ate base or aC|

reagtions Flacmo pe piticewise ding wnevhich é]ﬂaﬁh"ea%ﬁ%‘l‘}ﬁ]dsus@ d Wile processes
e T
def i[ozs#]by Inhthe fpabdesses rdgscriped l]&re@rGﬁ:rmhe Breppration oRthdNcdmpounds
of Synthetic Schemes 9 and 10 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, 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.
[0255] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.
[0256] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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OL NNMR Genus B 1 [0259] wherein L and M are

i ndependently selected fromthe group consisting of
wotoo0alokagh7 al koxy, aryl, substituted aryl, hydPOrRYS2003/030962

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,

CONH2, CONHR and NHCORI; [0260] wherein R is selected

frof2sAk griherabions ths compamdsiof @yn@stnaﬁrelwme%%r@@glllo described

fl uor obe
sl apa i of coollife B fPPPUATRS § kil BSteRAo At cquivalent
of the SbiPbais of BehthetidBaraRRed aad 10ycl iC aI kyl ; [0261]
wherein RL and R2 are independently selected fromthe
group consisting of H, alkyl, substituted al kyl,
, Substituted C3-C9 cycl oal kyl,
Cb%gf&%ké¥?i g%lphatlc groups, substitued polycycllc
aI i [mz;ss] c gbmufamilyptiemall meladde [gHiinkibitphenydefined by the following
E% % _substituted naphthyl, heteroaryl and
gm%ﬁﬁ s B Be het eroaryl, wherein said heteroaryl and
said substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently selected
fromthe group consisting of nitroge oxygen and
sul fur; [02 ufled pgl ycyclic
allphatl Tgr Zs ituted
napht hyl and conHaln 1-3
substituents uent is selected
fromthe group don: sting of H gl ogens,
pol yhal ogens, al koxy gro®p, substituted al kgesis Bl
al kyl, substituted al kyl, dialkyl am noal kyl ,
hydr[mqaal kyWherclarIbam@/M aHndeyeoBstlyCetaeddnaR thegreup consisting

of b5y s Ak g Gt blSegng e opine, i, nitro

cy&R) SRS OOB;, PoNi,, IRYHR HUbDFCOR ;ed al kyl, C3-C9
cycloalkyl substituted C3-C9 cycl oal kyl

ol
Y R0 2. whHTRA is Sclcisd BOMU e B G Heting A LIAC: allyl, benzyl,

U S 168 P A om0 o
cottdigtingiof a sathightlvatieslwanchkd angclailfylsubst i tuted

EE TS T O T ——
H Caﬂ{}? | Bbdtigte@bicl £1- @9@?0102@1@1 gs%ﬂstlt@t@@ Csdl, feyidloalk 2l cyclic aliphatic

her subgenus of preferred enbodi ments conpri ses
graupy, cmbstitnedmpolycydic whiphatiol Eewnwbhg Pb@wboalﬁhﬁﬁmt%% phigayin naphthyl,

sugs%tll%e(? %ap%ltll?yl,%}e?eroal;lyl a% sl}llbsl\éltaed Ihe%er&ar}hl,R%hergnl\Lald 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 heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,;, NR'R’, NHCOR" and CONR'R’; and

[0263] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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N R Subgenus B 1 a; [0265] wherein Ris selected from

the group consisting of H d-C5 al kyl, benzyl,
w@2dokopsobenzyl and di-al kyl amino all cyl, wherBCTUSH03030962

G -C5 alkyl is selected fromthe group consisting of

a straight chain, branched or cyclic al kyl; [0266]
whevkigr @id h&ercang 48d saidesubsittefedritterbiryl saitaotled hbtemﬁtwma wherein
s e S i in DU £ SR rivosen, oxygen
andR@ ﬁiﬁyC' ic aliphatic groups, substitued pol ycycl iC

al rphatic groups, phenyl, substituted phenyl,

naplehy] , Asdbisiristiogess q%mrnfelmycﬂ enfhotisnesdy @qmm‘was any one or more

u i t.uted heteroar d het eroaryl and

Oftgfé?(a O%B%g?tfl?%l%@a %5%%%3 ‘%38 %%l i 1-3 heteroat ons,

wher ei nHsai d heteroatom i s i ndependently sel ected

fr oRthd _group coasi sthg of ogel) oxygen and

sul fur; RE

aliphati Sfibst i tituted

napht hyl j R S 4 ain 1-3

substituents, wh&ein said substituent is selected

fromthe group consistRng of H hal ogens, gubgenus Bla;

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

al kW%S]subsvhdruhéﬁlsablkgtbd frdtinathé gsplupwpmseiingyf H, Ci-Cs alkyl, benzyl,

TN SN IO e

cor{s%ﬁg])f é("&?aﬁﬁit '&hﬁl Hrﬁmﬁ&i &dyelk dlk@m t he gr OUp

conststing of H, substi tut ed k
cyc[@eoky| wh@bmtRl taml Bd a@n@e@@@ﬂﬁ ge;lpqic@,t{ ﬂor’g 6}11%@9%1? pensisting of

H, gﬁf@ﬂgﬂﬁfs&&i%d ;ﬂgpgh%ﬁg? ? cﬁogi L, gsg{ﬁss%tgygn-?a bgt S t,g%ﬁycychc aliphatic

groif, e s@dtitled pBiyeytic Nalfstiatc hgfbeps;aph(dnyhn substiuttd phenyl, naphthyl,
subst i tuted F?et eroaryl contain oat o

e g o AL o8 et OB b i
sul;sflﬁ.l?%cf h& %E%Qgg%ﬁﬁ%g %&&oﬁ’t@ mdi Whegen sal@)h)é&ﬁﬁton@rig]mdependenﬂy

97 PCI/US2003/ 030962 [ 0269
sel@aapfromdse ghoufSeonsstiRg ofEirodes, expgeinasi sdlyrby any

| t
cyniiihe T Hergaehate bR FiS i TR fatusg pheny
sul%ﬁrtﬁtg&tdaﬁhbﬁ‘}h QnB Ssubdiitaied HeéroSynidoptalc 13 hebitiehtsNOZhddein said

reduction amination RNHNC RNHNNH 00O OR
suthlfQ:Lent 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

[0268] 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 independently selected from the group comsisting of nitrogen, oxygen
and sulfur.
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HC H O\ NHE O NH2 NNH2 RNH N NH20 R-NH NO

cyclization NNNR R NH N H N H 53 WO 2004/ 024897
weEOMANSARY03/ 030962 Synthetic Schenme 12 0 NO2 BEI/DS1009080962

NO2 reduction RNHCI RNHNNH2 NOO NH2 OHC N R

0-~ N NR HHRNHNN R-NHNNH H Synthesis of .

t he[0269ipo uisnmimGe ol sGdius [BR 204y &g ntymdresigeddtye fss conventional
and 12 show nget hods t hat . can. be used .1 repar, . .
reaiomp it &1 Tt BPPPIancots R hCLpRE T g reactions,

desRRRIA Kyttt BakerResnurda@r20f  different synthetic
reacti on schenes may be used to synthesize the

compounds of Genus Bl. Further, one skilled in the

art will understand t #%ﬁgg et. pf different

sol vents, coupling agents and reaction conditions can

be aused pNOhe_synt heses reaxti N@ yi eédiction
conﬁa@ re&ﬁﬁaglfll-oﬂl] gi\e—;slgued i mtheart will
&pp&eéT &Clariations in theNtsegdentd and further,

will recognize variatiOQ§ in the appropriate reacti o

conditions fromthe anal pgous reactions shown orﬁ;/Jtﬂ'R
ot herwi se known i C NBR approprjately g%/(l;yh
pr3§e$§§i:m§boveﬁio gg;% the conpounds 6?:E§§é ety

S¢ Al\and T2f02721 Th The pg S@ﬁ eri bed
herein Yor the preparation of the conmpouhnds of

Synt hetic Schenes 11 and 12 of the preferred

enbodi nents, the requirenments for protective groups

ar e cgangbal |y Ih ngni _pne skilled in the
arf—ﬁf—ﬁfganicﬁg—{;iiig \ ﬁ
N
H

R—NH
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chem stry, and accordingly the use of appropriate

protecting groups is necessarily inplied by the
wpe@ensses of the schemes herein, although sucPCUS20p3030962

may not be expressly illustrated. Introduction and

removal of such suitable protecting groups are well

known in the art of organic chem stry; see for

exanple, T.W G eene, [ oups in Organic

Synthesis*. Wley (New '%fﬁ%"%gi&[ 0273] The

pro?uc Noghe &ﬁ@ﬁgdonf d Eﬁerenammme

i so conventtonal neanssych as extraction,
IRS'M'”LI\& i 6%‘1 chr omat ogr apRyNH amd tNE2 | i ke. [0274]

Starting naterials not descri bed hereln are avail abl e
commercially, are known, or can be prepared by

met hods known in the art. {54 WO 2004/024897
PCT/AUS200Q3/ (3096 0 heysalts ofOt

of §§§éﬂ%&:g%§chéﬂé ndy 12 descrlb gaz ?;
prpz:_\]tmréq\l NH£ac i at eRPYSe %r Cld mnth
a stoichioretric equivalent of the conpounds of

Synt hetic Schenes 11 and 12. Conpounds of Genus B2
[0276] One family of small. nolecule IgE inhibitors is
defined by the followng genus (Genus B2): O HR -N

SyMR2sis &F the N’oﬁzpbuﬁid\df@husBBZ [0277] wherein L and Mare
i nde endent ele ted from

u stln of
AR apYbse Schees 1SS AT ey i b gised fo propare
I (Fh 7 ,
o33 A 8 i 8,y G e
differomh $yméhetjc aegrtionrsshanésngaypbe Hsed]o- mthﬂsizylthe lgempgunds of Genus

-t] uprobenzyl. and di-al kyl anj n I rei
By Felfhey R5 SFueddf abt o L ARG B2 ATl e sotvens
cofipBid As akc dabtiod candiiet &h 18/ GiedCinadhk GyhthebddZré@dtions to yield
erein Rl and R2 are independently selected fromthe

cogmatablecssidisst i ng of H, al kyl, substituted aIkyI

G- (R pqcl o y i1 RURS filet 4t %ﬁll Rty Ghoal e sequence and

A 4B

pol ycycliic a I'c  groups, stitued po ycyc
fusthérpivéll 'rercognuml pmatm)lne iy the appnk»phaib weaptiopltenditipns from the analogous

napht hyl , substituted napht hyl, heteroaryl. and ..
R T P SR it e SR N iedziffhe processes
abo @t B mILDRE b&ﬁ&b&%da%tfgwcﬁ&yé SRRkl D aﬁd 3 .het er oat oi ns,

erein said heteroatomis independently
[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
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0273] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0274] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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sel ected fromthe group consisting of nitrogen, oxygen

and sul fur; [0280] wherein said substituted polycyclic
W@PbdophoatshT groups, substituted phenyl, substiPpct/Es2003/030962

napht hyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected

fr ofe278e gThepakonsitetdonponhdsbhf Bwithgisnchemes 11 and 12 described

ab ngﬁfﬁhgeg%g‘gEY¥ al kOXéF %PrOBHPtg%E%S%ﬁc o‘g%?% {o?c%lé/metrlc equivalent
of t'ﬂ¥‘%%é¥lﬁld‘§¥)lf Syﬂtﬁéth%ﬁﬂemegﬂl an®EB, COOH, C(I]? COR',
R R, NHCOR and CONR R ; and

[ 0281] V\/nerel n R' is seI ected fromthe group

cons H, al kyl, substituted alkyl, C3-C9
C"@{?B’I" |04§§?” S?&bst ituted C3-C9 cycloallcyl, polycyclic

al i pizgre] s .omh@nyly,of stlalishélbeile tephdititors sajefinby by the following

substituted naphthyl, heteroaryl and substituted
getvst(eener§3): 55 WO 2004/ 024897 PCT/ US2003/ 030962

wherein said heteroaryl and said substituted

heteroaryl contain 1-3 heteroatons, wherein said

het eroatomis i ndependently sel ectedOfromthe group

consisting df nitr ul fur, [0282]

ConmpounddrotNGen nt . A2 any
conventi onal ' ' Exanpl es of
synt heses i ngfude:A h i edct i ons, desi gnat ed

Synt heti c Sclreneg’ andl 4: Syntlhetic Schene 13 O\ |

NO2 amination O N2 redugtion R'NH N C R NeLNephH2 O

0O OF7 A NONH2 G HRO NH\ HRNHNNH RNH"'NH

O [0297¢yclwhatindh afd NI Rre inHlepdﬁdbitﬂlyl\keMcRdSﬁoM@he group consisting

2004/ 024897 PCT/ US 003/ 0309 nt i c Schene 14. 0. .
of FoAlkH (A b SOSREEES, B3 DI REIQEEP By ino, mito,
cyano, CF3;, OCF3;, CONH,, CONHR and NHCORj;

[0278] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyi,

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

[0279] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C5-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0280]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR" and CONR'R’; and

[0281]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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RN,: OO p NHz OHCH R O-\ NH -R N RNH N N
R-NH NH2 H Synthesis of the Conpounds of Genus B2

W 0882488y nt heti ¢ Schenes 13 and 14 show et hoRST/URRD3/030962
can be used to prepare the conpounds of Cenus B2. One
skilled in the art will appreciate that a nunber of

whetiefrf i httesoany]reatli saidr sdbstifutad lst¢remys comtginble3 hstagoatoms, wherein

.synt hesi ze the co unds .of .Genys B2. Further,.. qne
sai PPiergipT s AMEPSIERON PrIoGRPE: Hceohs ol gt SFeen, oxyeen
andduiifiyr ent sol vents, coupling agents and reaction
conditions can be used in the syntheses reactions to

yi e[0@82F onpfaemapsiveds of UGenyis BR2say bensyniisized by B0y Heenventional
_art wll_ appreciate varjati ' . .
realifphpoviu R OF aBbor uirl, PRsyhe indRdY e Bofing reactons
desi @GS Sytiepio Gchées 3 fmdm4t he anal ogous reactions

shown or ot herwi se known whi ch may be appropriately

used in the processes above to make the conpounds of

Synthetic Schenes 13 and 14. [0285] In the processes

descri bed herein for the preparation of the conpounds

of Synthetic Schenes 1Syndmtic B¢heahelihe preferred

enmbodi nment the requirenents for otective groups
ar e ﬁPﬁ mmmmmnecognizé§ §6%kiﬂﬂg&fﬂn*the
tmgm' pic chemstry, g N KAl ngly the use of

appropriate protecting groups is necessarily inplied g
by the processes of the @chenmes herein, although such
groups may not begex I R,iIIustrated. I ntrod KoNN-R'
andor e NHof s;ﬁ+€§j}a@%e pr ot ectpng

melf}??oﬁa in _Che aMZaf organic chéh?%?iﬁ?

eRaNple” TN Greene, "Protective Brdupsn Nhkgani c

Synt hesi s", WIley (New York), 1981. [0286] The

products of the reactions descpki bed herein are

i solated by caqnventiopal neand such as extraction,

di st¥¢FaeD op, &hrqﬁiggﬂ;g%@i? amndRt he |ike. [0287]
Starting natgghﬁlﬁ ndes /bed' herein are available
comercially, are knoWn, or can be prepared by

met hods known in the art. 57 WD 2004/ 024897

PCT/ US2003/ 030962 [0288] The salts of the compounds

of Synthetic Schenmes 13 and 14 descri bed above are
prepared by reacting the appropriate base or acid with

a stoichionetric equivalent of the conpounds of
Synt hetic Schenes 13 and 14. Conpounds of Genus B3
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[0289] One famly of small nolecule IgE inhibitors is

defined by the followwng genus (Genus B3): 0 HR -N
wWORM4B24890 L N1 M R Genus B3 [0290] wherei n BCHO/20N/030962

are independently selected fromthe group consisting

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,

CONH2, CONHR and Nmyhth[egggéﬂeﬁg@f ein Ris selected
| 1

fromthe group consistrng o -C5 al kyl, benzyl,

p- fd uorqbemay! apg.fh-al kyl &ui NGl , wddedtisi n sai d
Cl-&fr.fal yl is se—ge’t-edfro > _4roup consisting of
R-9tH Hi cchain, branche®8F cy@l ial kyl ; [0292]

wherein R1 and R2 are independently selected fromthe

group consisting of H, alkyl, substituted al kyl,

C3-C9 cycl oal kyl, substitfted C3-C9 cycl oal kyl, o

pol ycyclic ,\ﬁ_lzi phati c R Substit &ed yc 'AN*R'
al i Wr oups,© yl/, s$ubstitut edW H
napkit YL~ mbstﬂpm—w . hetfe™saryT ghd

substituted heteroaryl, wherein said heteroaryl and

said substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently selected

fromthe group consisting of nitrogen, oxygen and
Syrtshsfind 03RBbumbeF SemussBd d substituted pol ycyclic

al i phatic groups, substituted phenyl, substit uged

nap 283l an%b“%lﬂﬁﬁ@tsch@?%sdl%@%‘%¥‘gw methods it gangbe used to prepare

thesgol?ﬁgg%%{ﬁg WrSeeliOs 2! Q)n%aé.lﬁill?cﬁ HP Bl LYl dppr&fdt€hRh number of
fro e group consisting of H, hal ogens,
diffeadnt grhh@eo scactibik eohenys oury, be ssAdstoi s_tyuth@dzalthmso;r,lpounds of Genus
BZ?L,E%%I’WES%%II’(&%%%% 61%'3,%(1)’( lv@lﬁn%%’a t noal’nlu%&hpf é&fsre’:nt solvents,
comﬁmn C{g%ntsqfﬁsrea% cMNRitRns IhiGERiscand twONRtheses agdtions to yield
0254 wherein R is selected fromthe group

compasbktreswdtsof H, al kyl, substituted alkyl, C3-C9

cycl yl, ~substj tute - . '

Y AR oRRSRYIE S 5 ) SUPRRI B P! Smence and

fushR skl teceghinapdiidivhs inhtaé epmrapiite acudtisn bedditiatseftbm the analogous
heteroaryl, 58 WD 2004/024897 PCT/ US2003/ 03096

reagHen Ve O OHrEise &ngwn arecl ey & BEI?IPP%"_[‘@@{ use& in the processes
abE\Ze{ tglgg{%ch? ?grﬂ#ﬁid@% of Sy iRdtR RALAEE13 Wite{£i N sai d

endently selected fromthe group
cong0284]ng &f theigroceyes desoxipgé meream forsthe Praparatiop @5 the compounds

of npou]{é?éﬂgmege u%n(? 314”(?13/ thbeeprs enr}e e%ﬁlﬁg&ilm%}{ts? "We 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.

[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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reactions known in the art. Exanples of syntheses

include the follow ng reactions, designated Synthetic
w@ehenss9l5 and 16: Synthetic Schene 15 O NO2 BEECINMIR2003/030962

reduction N amination ~ N RNHC RNH- NHR OO0

NR ONF-12 NROO\/ d HONNHH RNH';- NH

R- Ni288120 Qhecsplis 0F Htei compounds\o NS yathetiq Fehpaes 19 agd Iylescribed

2004/ 024897. PCT/ US2003/ 030962 t het i - -
s s PTG Grietng e eprops bpsi bR BSAF Rt fghbivatent
of tHE@on')\I@md@o‘f Synthetic Schendki23 Ghdii44 R* 0.~°, NHR I~

RNHNNHR2 H RNH\% Synthesis of the Conpounds of

Gbnﬁs B3 L0296] Synt hetic Schenes 15 and 16 show

nmet n be used to prepare the conmpounds of
Cbﬁﬂﬂﬁggégékﬁéégﬁkilled in the ar? wi | | appregPate t hat

a npoz8ey ofOnciafifilgrafsmatiyndlbeié fgh mdhdtitfoonissishiaad by theyfollowing

be used tQ synthesize the conmpounds of Genus B3.
gerps (Peiats Bhhe skilled in the art will understand that a

nunber of different solvents, coupling agents and

reaction conditions can be used in the syntheses

reactions to yield conparable resul¥s.

R M

[0290] wherein L and M are independently selected from the group consisting

Genus B3

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

[0291] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0292] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[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, carbonyl, OH,
OCH,, COOH, COOR’ COR’, CN, CF3;, OCF3, NOz, NR'R’, NHCOR" and CONR'R’; and

[0294] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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[0297] One skilled in the art will appreciate
variations in the sequence and further, wl|
WO e@eQM8gE variations in the appropriate reactPONUS2003/030962
conditions fromthe anal ogous reactions shown or
ot herwi se known which may be appropriately used in the )
whereirc d dsterarplvand: sidaidstititel bamoenhgentem Bpnhdieropioms, wherein

saifl R eqra s SnepBienty Seirbisd ot e bR SRigatESf hit8en, oxyeen

an®¥iifpeti ¢ Schenmes 15 and 16 of the preferred
enbodi nents, the requirenents for protective groups .
ar e [(R9AEr al Cymprunds refc Ggnusz 83 Y dive sERhesized b anpeconventional
art o [ [ e . :
ook a2t s, SETT Hakiter, 3T YARERE CHURHY EOFMSEE reactions
dediynaidtieS pitiatie Shemed 13 el Behenes herein, al though such
groups nmay 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 G eene, "Protective Goups in Organic
Synt hesi s", W/l ey (NewSyudh#tic Scho8¢ 15[ 0299] The

products of,~t he reacti ons descri bedyherein are

i soRatN&as §Ozcammeﬁmional rre8 HBés éfﬁE%ELLon,
distiy ! @, Chromat ogr apRyn ,I 1 ke. [0300]
Starting materials not described herein are avail abl e,
commercially, are knownQ or can be prepared by

met hods known i n the art 6Q, WO 2004/ 024897 /;//meW
PCT%%%;ngﬁBBOQ6 ] Nhe salts qf \ d H
of tic Scfines and 16 descri re

pRepar bHe eacting the appropri aReNBase”orNtci d wit h

a stoichionetric equivalent of the conmpounds of
Synthetic Schenes 15 and 16. Cgnpounds of Genus B4

[ 0302] One fan%;y of small nol dcule IgE inhibitors is
def i HEBPY § he §oIN O s&’@enus B4): 0 R -NN
N:A R\ Jik K | R Genus B4 [0303] wherein
L and M are independently selected fromthe group
consisting of H alkyl, alkoxy, aryl, substituted
aryl, hydroxy, hal ogen, am no, al kylam no, nitro,
cyano, CF3, OCF3, CONH2, CONHR and NHCORI
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[0304] wherein Ris selected fromthe group consisting

of H Cl-C5 al kyl, benzyl, p-fluorobenzyl and
walreoalragham no al kyl, wherein said Cl-C5 al kyl P€BHUS2003/030962

sel ected fromthe group consisting of a straight

chain, branched or cyclic al kyl; [0305] wherein R and

R2 are independently selected fromthe group

consisting of H, allcg ituted al kyl, C3-C9
cycl oal kyl , subst it ut & ’&f%égsg} gglkyl, pol yeyclic

al i ghati.c Nggou a&MbStltu R | i c ratuttiplat i C
groqpﬁiiggany Stbstitut ed yll, naphttyt——
SBbEHi | lnaphthyl het et ¥t y ZanHsubst i t ut ed

het eroaryl, wherein sai d het eroaryl and said
substituted het eroaryl contain 1-3 heteroatons,
wherein said heteroatOﬁlLi;independently sel ect ed

fromthe grQup consis fRnltrogen()o% Nan — R
sul fyr ] mh@#%T%igb dﬁsubstltute N
ald-pati RIQUPS,—subs ltutpdtnhenyIR‘Mtu t| ute

napht hyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected

fromthe group consisting of H, hal ogens,

pol yhal ogens, al koxy group, substituted all coxy,
Syﬁzlhkﬁybfm@@%}yb&ﬁtis%?c@hwm di al kyl am noal kyl

hydr oxXyal kyl, carbonyl, OH,

O 10396 G CEhARE RIS angHERhO MPTSdRiaoan 5 gsed to prepare

thel g%@géwwerfe(?etﬁs .J?ls é}?é gl?hgs tll.ji ttlgé‘rhlg h\?@tllg%#&l%g t{%’t a number of
d1ﬁ’6t6ﬂ1t0§})nlﬁehc rédebish Iséltttn&d 10y 69 usgcttoownﬁyehlze lod yorypdiinds of Genus
al i_phatics, phenyl substitut ed

nyl, n phtgyl
B%uﬁ%htfup@a SHHShhe SHOFr AT GA bisUPTp b filferent solvents,
4897 oti .
coﬁﬁl eQ%er s ¢ él %%(t:t\ggrﬁog@%l&% SR %@dQ§2tQQ%éIQ%Q&§2rea tions to yield

and sald substitu
coh@hﬁmhamyﬂwcontaln 1-3 heteroatons, wherein said

et SHRFHOT L HEAERSALAE Y TR S5l FAERIE 8By Reence and

fuleREP RN EE%O alizenitsioRdin Y appropiihte hemtide dotlitiamsyfrom the analogous
conventi onal reacti ons known in the art. Exanples

reapjionsh ebeEn |0h @rhmélsp tkaows| Whigh igay baepprgpgatel Yd%%?ﬁglﬁatge processes

heme 17 O N
ab%g{ alflna%ea £ on d%égé‘?&g%tgct ?%%%&%E%ﬁﬁ ‘RNH ~ NH2 O
O 0 [B29%p CNHRthElprétassdd debbriti Herdin for tRe hkephikdZioR-df] the compounds

ofJSyl_IltztI%tg Sgl%/e%rltels Z1615t Iagc? I%NOPI the preferred embodiments, the requirements for

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

[0299] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0300] Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
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RNHH H Synthetic Schenme 18 O N N0O2 amination O N

NO2 reduction i RNHC RNHNH2 OO N O ~N~ NH2
W@RAHG4/O0RSITD~ N - HR RNHN RNH 1" '"NH2 H SRet/bemn3030962

of the Conpounds of Genus B4 [0309] Synthetic Schenes

17 and 18 show nethods that can be used to prepare .
t he[@OAbourithe wits G thescamapougre of Rymthelip Pehepies larandyfq escribed

BB E4tyRA BrL LB BBt v

esl ze
of 108 FBRIPbaISdsaff Samhetc SBkmdsustahens. one skilled in the
art wll understand that a nunber of different

solvents, 62 WD 2004/024897 PCT/ US2003/ 030962
Cb&%&ﬁhk@?ﬁ@ﬂﬁﬂ&ﬁ and reaction conditions can be used in

the syntheses reactions to yield conparable results.

[ 031@502Dne ©k¢ Fansly dfisntalemeleculoilgh irdplptoss isatefined by the following

variat i in the sequence and further, wll
gﬂF@égﬁﬂ?gﬁihariations in the appropriate reaction

conditions fromthe anal ogous reactions shown or

ot herwi se known which nay be appropriately used in the

processes above to nake the conpoun of Synthetic
Schenes 17 afd 18. NO311 oglesses, descri bed
herein fOf t p@par npoynds®  of

Synt hetic Sch 7 refdrred

enbodi ments, A’he protective groups
are generally weld recogrized byppne skilled in the
art of organic chemstry and accordingly theus of

appropriate protecting groups is necessarily inplied .
by H6303)r ocebsrem bfnd M asc ndapendaethesalectes fplp gQrPhconsisting

U T
cy¥), CFNOBR,, CONMY) € GNHRAIndNGEORS; cheni stry; see for

Syniil s YR {xislicpg it thegBatp COSTEE of Thta s alkyl benzyl,
AR B S0 VRSP iEser ot e bl it fom o g
cofidistinigl df atsiraight chhinpbrandhgd apéyelic almil; t he | i ke.

[0305] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[03006] 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, 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, Cs-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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[0313] Starting materials not described herein are

avai | able coomercially, are known, or can be prepared
whgooaee489tds known in the art. [0314] The sal t SPOFf/US1963/030962

conmpounds of Synthetic Schenes 17 and 18 descri bed

above are prepared by reacting the appropriate base or
wheseingsaid heterpar gind raidnwbstitated distsyearagheontyp I f dieteroatoms, wherein

o SRS BRSSP PRI 490, e FRTR S oven

andisgffuRi tors is deflned by the follomnng genus (GEnus C
): 00 R - HL/_ N N R
63 W&bmmwvdﬁvef/@@zeo%‘} Ga00s S G‘?%’ef‘ﬂ gopventional

rea@lbs Muftioh iR dRPERD X k'ﬁ%a%p%@' SEEGANILOTLING WL Ylowing reactions,

consi sting of | coxy, aryl, substituted
desinyted Syylﬂreaxﬁphdmésdgand 1&m no, al kyl am no, nitro,

cyano, CF3, OCF3, CONH2, CONHR and NHCORI; [0317]

wherein Ris selected fromthe group consisting of H,

Q-G alkyl, benzyl, g mfciosehangyt and di-al kyl am no
aIkyI mhereln said C-C5 aIkyI is selected fromthe

6§ ?%tbmgmgﬁ a strai P bregyeliead or
C IQijﬂE% 16318 —wherei n R2 are
d¢penden

sel ect ed frd%ww e groﬂﬁzcon3|st|ng of

H al kyl , substltuted alkyl, C3-C9 cycl oal kyl, Q
substituted C3- CBocycIoa kyI pol ycyclic allphat| //JLN,R
grqypr)Nsuﬁﬁgltue Nk?c allphqglc g OWp /] H

phe ubst it Gted nyﬁ, napht hyl Betitilte
naﬂE?L__ ket eroaryl and substltut@qgﬁgsu ,
wherei n sai d het eroaryl and said substituted

het eroaryl contain 1-3 heteroagons wherei n said
heteroatomis independently sglected fromthe group

consyditatiog of tr N o aad' sul fur; [0319]
whereinsard _subsT bt ed | cydlic allphatlc gr oups,

substituted Ph¥Ryl > shbstituted naphthyl and
substituted heteroaryl contain 1-3 substituents,
wherein said substituent is selected fromthe group
consi sting of H, hal ogens, polyhal ogens, al koxy group,

substituted all coxy, atk¥hetictpshktidted al kyl,
di al kyl am noal kyl , hyd?%%f%}kyl carbonyl, OH  OCH3,

, NOgOR' amiQNan CF3, 3/ 02 NR rRﬂucthNI—|CCR
and ; and— 03201 wher €l bé sel'ected Trom
t ReNgr t@nsi sting of H, RdWPyI Stituted alkyl,

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

pol ycyclic allphatlcs, ph%yyl, o

H

1 _
R~NH " "NH, R=NH

Synthesis of the Compounds of Genus B4

[0309] Synthetic Schemes 17 and 18 show methods that can be used to prepare
the compounds of Genus B4. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

B4. Further, one skilled in the art will understand that a number of different solvents,
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substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said
whedoeoeyl and said substituted heteroaryl coPCHUS2003/630962
het eroat ons, wherein said heteroatomis independently
sel ected fromthe group consisting of nitrogen, oxygen
couplidg sgbrits rand [1082bh @odjiioonhdan b veeth ifs the syriespe reactions to yield
synt hesi zed by any conventional reactions known in
corg abg?f‘?su%anpl es of syntheses include the followi ng

r ea@iBiONs, Ofteskib@tie dhSynthEl hsprésine nesiafinsaird ti0sequence and
Synthetic Schene 19 64 WO 2004/ 024897

further MiBzecmnirzogsationon thewnpaentisie 191GeRIditians fippnthgARalogous
el A5RaRe P S e BT 0 s
abdVid tiRmakle bhdtdhpdundd &VS whtidc Nchénies IN addH8. R~ Synt heti ¢
80 he[@?@péoohlgzth%gpncgqleg apﬁng%ig%}\%]%dy)% H‘lﬁ?{)‘qqp%%&log %’f\l thet co%pounds

of Synthetic Schemes 17 and 18 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, ‘“Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0312] ~ The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0313] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0314] The salts of the compounds of Synthetic Schemes 17 and 18 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 17 and 18.

Compounds of Genus C1
[0315] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C1):

0] 0]
R1‘< = N\ __/U\N/Rz
HNT I \ / H
%N N |
. | M
R Genus Cl1
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NNH NH NOOR~CI O reduction HHO HN AN N N

H- C, ~~- HYNH R Synthesis of the Conpounds of
w@2wee248h7 [ 0322] Synt hetic Schenes 19 and 20 sPOINUS2003/030962

nmet hods that can be used to prepare the conpounds of

Genus . One skilled in the art will appreciate that

a nixe6l ofwhateinfle pahiM gwmﬂmmdem@ai@lqctﬂﬁl 1Er:@lﬁeth@grfnam»ycons1stmg

0_synt zZe unds n
of R 20ge B RR Tl el TREHEDT pRloabErdiine yigmige. it
cydleoey, o JCUONH £ UONHERWANFICORE WO 2004/ 024897
PCT/ US2003/ 030962 coupl i ng a%ents and reactlon

condf¥l7bns whaeBR isselected fiopeihe grAvpCOBESIE AL §rigCs @kyl, benzyl,
p- ﬁ'ﬂo?&b%nzfﬁ AR AL-GRVfandifo By wheRiredd t@1 1€ Scthdyi fedidepat the group

apprecrate varfations 1 n the sequence an
coﬁslﬂtmgefasmlgﬂtchﬁnd:gmdledvmylcmalkxyls in the appropriate

a8l OBt e o ok St S By consisting of

C & € % SleARAY fic aliphati
T e g o DU ) aomep et e

gﬂd&ﬁpﬁWhﬁuwﬂepebnwﬂmrahﬁﬁmprepﬂpatp Ybe@%ﬁﬂ@%hﬁﬁﬁﬁﬂslﬁwhﬂBd
sul%ffl]&g%f ﬁfhé/‘f }{eﬁ éoafngla%ﬂ%gsélﬁéﬁk‘%g Pgterotagﬁ fl&‘f ﬁl\r/srétﬁfj}rletergaryl and said

subHti@tee ReERdbtyY coflaln 1.8CagBI0ZREhsPWhorRmn séidlﬂe&iﬂoatdimtlh dndependently
art of organic chem st ré and accor dingly the use of
selspipd Gpmithe gropp eenststing gt giegass oxygemarbdAE |y i npli ed
t ocC e al g 1,
o o SHLCFFER, s AISAFLMRRLA! Sipu! FARUOR TR sy

substituitece maplethylo fané uaibstitutet] abdt@ogybteenthinng - ?grsmbqitftufmt@ wherein said
wel | kpown in

subSaRepl 8 SR oA GrouPRPBRBLE o b GREES: PiVEFGEgP clkony group.
su@fﬁgaf SlikSxy, a\ﬂg}ll eéﬁbgtli‘éﬁi@!dm{%) dla]ikﬁ&%moh@(%? Hydddx§alkyl, carbonyl, OH,

product s of ‘tRe reactions ‘described hefein aro
OCHgICOEH, (Fa(QORc SRR NENo RHS, Q%Fanlg0$m RASNBLOR @pdl GONR'R’; and

TEITIT LN T R RGN —
all6AMBLCY dlytlpalksy, esubstltuted 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 selected from the group consisting of nitrogen, oxygen
and sulfur.

[0321] Compounds of Genus Cl may be synthesized by any conventional

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

designated Synthetic Schemes 19 and 20:

Synthetic Scheme 19
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known, or can be prepared by nethods known in the art.

[0327] The salts of the conpounds of Synthetic Schenes
wdaooanehs?0 descri bed above are prepared by reRCr/USIP03/030962

the appropriate base or acid with a stoichionetric

equi val ent of the conpounds of Synt hetic Schenes 19

an NOZonmpausds of Genu N@328kctone fanily of
KII nmol ecut& TgET nifd |§?def|ne6 by the
foINomﬂHg genus (GEnus C2)Pd Ri- NRZ HNCI \ H

N~ . N LI R Genu
PCT/ US2003/ 030962 [
|ndepem@ently se
o lﬁéggﬁlfkom ar shibst i t ut ed NH—hyAelr of
2%8}'\&2 am-no,—atkytanmno; %N@i y3q CF3, OCF3,
CéNHR and NHCORI ; [0330] ferdbn R is selected
f H Cd-C5 alkyl, benzyl, o

-al l cyl am no al kyl mherein said
CYelighionl kyl [ R he_ﬂﬂﬁﬁﬁ g /kN/R
a straight %ha\ hgd ar cyclic aIHﬁ* [D 3TN\ / H

wherein RlL and™NR2 dre ndependently sel ect e Nfr$h1the
group consisting of H, alkyl, substituted al kyl,
CSPCQ cycl oal I cyl , substltubed C3-C9 cycl oal kyl ,

ycycllc alip t| substi tued polycycllc
at|5 ﬁﬁn%@iésu@ﬁﬁltuted phenyl ,
sub ,Q KNed ht hyl , het eroaryl and

substltutéﬁ het er oaf'yl , wherein said heteroaryl and
said substituted heteroaryl contain 1-3 heteroat ons,
wherein said heteroatomis independently selected
fromthe group consisting of nitrogen, oxygen and

sul fur; [0332] mhereins@ﬁhguﬁumsmbaoted pol ycyclic

C2 66 WD 2004/024897
29] wherein L and M are

fromthe group consisting
p-fl uorobenzyl and di

al i phatic groups, substituted ph substi tuted
naph N d $ubsmmtuted het ? cdﬂ@dﬂﬂ 1-3
%®%§E?§t§nt5"—mhererﬁ safdy tuent nt is selected
from Nhe group consi sting of By, ha ogens,

pol yhal ogens, al koxy group substi tuted al koxy,
al kyl, substituted aI;;LH*Flallcylaninoallcyl,

hydr oxyal kx| , carbon _.r OCH3 —
%3, W@h N

=R

NHCOR ozacp@ciﬁ\l \ AN
E%éSéi Hei N RF—rS*SETECTEd’fron1?g& gﬁ$up
conS|st|ng of H, alkyl, substituted

o
Q P\ o)

reduction HN 1 X N\ \_%L{:]'/R R I AN N\ _/lLN/R
N H Y I\ / N \ /

Synthesis of the Compounds of Genus CI

[0322] Synthetic Schemes 19 and 20 show methods that can be used to prepare
the compounds of Genus C1. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

Cl. Further, one skilled in the art will understand that a number of different solvents,
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al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,
wmaphogh7 substituted naphthyl, heteroaryl anelCT/US2003/030962
substituted heteroaryl, wherein said heteroaryl and
said substituted heteroaryl contain 1-3 heteroatons,
coufpﬁag @igents sail dedntive rconditions sari helayed die the synthases teagtions to yield
rom.t he group consisting of nitrogen, oxygen and
Cm%@?ﬁh?ﬁﬂpg%34] Conmpounds of Genus gQ may %g
syntg3esj zedoky slanyd &0 me Bt i willahppre@aet vapiatodenimvhel sequence and
the art. Exanples of syntheses include the,follomﬁqg
furthen oillgnengnizéeisriginms da Ty Fnprentiate xsasiiqpecondifiogs froppthe analogous

S TR e S AR TR st i s s
abﬁ@é@moaﬂﬁem&%ﬁlp&hnﬁ df K\)?hmtlb Sbhﬁlnl—g Wand28. H 2 0 ~N-R
~1- ; . 2N-L O .
cy o IOSATT orinYRE RECEIERE AFGHORA RO TG PTRPHBRPPR g Jgmpounds
of gyyﬁft%ﬁ{ic (ScthEE 18 afglo® ofoth_E"\brefeﬁ‘eﬁ N iméhts, Rhe requirements for

etic Schenme 22 NO2 am nation NO2 reduction
prob&ive derodps\areNger@pallyl veMHzcognized by one skilled in the art of organic

chemistry, and accordingly fhe 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.’

[0325] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0326] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0327] The salts of the compounds of Synthetic Schemes 19 and 20 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 19 and 20.

Compounds of Genus C2

[0328] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C2):

o) 0
Rf——éz = N ——f>/ﬂ\\ _Ry
HNE@[T\ \l_// hl
b M

Genus C2
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OO0 N NHR2 OHCHR\ HR ®2N- 02NN~ NNH2 H 0O

R NCI O reduction LHZNN~ NNR NNR NNHO HNNHH
WON2004/024497 R Synt hesi s of the Conpounds of GePCEFUED03/030962

[ 03351 Synthetic Schenmes 21 and 22 show net hods t hat

can be used to prepare the conpounds of Cenus C2. One

ski [Q3@Q] | n Wh@elarlt and M al@ppdmné@réln fedacted HemiiBe gefup consisting

giy nt hgt %PE’ % talg}(/)ln @fﬁ &E%iﬂ;gé U?ﬁﬂgeglkkﬁmmo nitro,
cyaal] CF%“D@FB UU)NH{CONHRaﬂ@BEI(S@Rnd that a nunber of

di fferent sol vent s, 68 WD 2004/ 024897
PCTIW389h03/ WhagsR iscelgpied Hgmdhe sTop £aBsisiigQfith 01-Cs alkyl, benzyl,

SRR SR ESE T ISR B SIS PREHIENS i e v
corfatstmgvbf ) smgrt&ham,tmar}ched atayo]msalkyi t he s Eq uence and
ur t t
A, b GR A RS A e B EbF Sitingof
H, §ﬁk91"‘§ul§¥t1tlﬁ§d1ﬁkw 8£ck E‘ﬁ%ﬂé’ﬂ“sﬁﬂs’tﬁiﬁ&‘d C?—O@ @Wl@ﬂkﬁaﬁ(ﬁﬂf@chc aliphatic

uséd in the processes above to nmake the COﬁpOUﬂ

groepnt lvwlosticnegc mgb@wllzlabpmtnzzgropmspl]lenvh sHhstipesic é@gréé naphthyl,

subgf ﬁ:%#n glfhyi, l'gl(tﬁ%ef olrang s%bﬂgl%%?rhgt%%ot%ﬂd o\];vhé ?1er rgfg]?&éf@%l and said

sultibis Restosryl tdagtalre 43I hdereatbmsf oherepr @eﬁédtetev@t(gn sl fisdependently
are generall y well recogni zed by one, skj IIed in the
selegted Bpudhegrone consifing et losaneygeR Ity the use of

g)’:/)p t[%;ﬂg at ewﬁélgﬁle&ﬁ ?lﬁ)esﬁﬁsi%ﬁgﬁ%ﬂsﬁfﬁgf élﬁéﬁﬁﬁ' %rbf ﬂsnpﬁﬁsﬁﬁted phenyl,

rocesses O oug such
sulgptiongs maplythylo tind esubstituied sheyeroaryl wsttabit deB  substitamitsc twiyerein said

gt T T P
sutNaAR] Sikody, Wic/E 88%8uted P[k?f[ Qﬁ&]l ﬁmﬁ’o@ {5 Hyﬂro%fﬂﬁffll Garbonyl, OH,
Synt hesi s™,” Wley (New Yor 81. The

OGHo §QRH, @@ORhQQRea@NL OFs cNObéﬂ{ arl‘éH OF @nd CONR'R’; and
| SO'[B&Z&%? bywherem R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Cy cycloalkyl, substituted C3;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group comsisting of nitrogen, oxygen
and sulfur.

[0334] Compounds of Genus C2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 21 and 22:

Synthetic Scheme 21
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conventi
chromat o

onal neans such as extraction, distillation,
graphy, and the like. [0339] Starting

woredoe0248bs not descri bed herein are avail abl e PCT/US2003/030962

conmer ci
met hods

ally, are known, or can be prepared by
known in the art. [0340] The salts of the

NOs of vk hetic Sc 1 r@ineio??2 descri bed
Oﬂagggéﬁgre prepared*bycb@aﬁt thé‘ﬁbﬁrﬁbrlate base or
a C

wic

h a stoichionetri qU|V%Ient of the

conmpounds of Synthetic Schenes 21 and 22. Conpounds of
CGenus C3 [0341] One mly of small nol ecul e IjgE
|nh|b| ars i sQde t he follomﬁng g nus
R NN % HN |~ nus C3

O 04/ 3b 427 wherein L
and M ar & i ndependent |y selecteH NHi he group
consi sting of H, alkyl, alkoxy, aryl, substituted
aryl, hydroxy, halogen any no, alkxlanlno nltro
Gya@a@on CF3, /kaR
wherei n RQ%‘@ \(r m Hhe group conN
Cl-C5 al kyl, be zyﬂ, p-T1 uorobenzyl and d| an1no

al kyl, wherein said Cl-C5 alkyl is selected fron1the

group consisting of a strabght chai n, branched or
cyglic alkyl; 44 and R2 are

enq§nql ﬂh group consi sting of

subsN ad a C3- C9 cycl oal kyl ,

substltutad C3-C9 chIoaIkyI pol yeyclic aliphatic
groups, substitued polycycllc al i phati c groups,
phenyl , substituted phenyl, naphthyl, substituted
napht hyl , heteroaryl and substituted heteroaryl,
wherein

heteroaryl contain 1-3
het e ﬁlezhﬂdmmendentlyrifﬁz %edlﬁm@mmthe group
St)n gen.

@D
mhere

said heteroarygﬂﬁmgmgﬁhaneggbstituted
et eroat ons, wherein said

[fur; [0345]
|d substituted polycyc % allphatlc gr oups,

substituted phenyl, substituted naphthyl and

substituted heteroaryl céntain 1-3 substltuents o

wherein sgid substi |§ sel ecte

q9@§|s %f H,© ons N pol yhabbgens i

gr%up = Nh tit kyl , u t| ute aIkyI

dlalkylan1noalkyl hydroxyalkyl carbonyl

COOH, COOR COR, CN, CF3, OCF3, JN2, NR R

and CONR'R ; and O /&\ o

reduction _@: >_<__'> N-R R~ Cl o /L )
N _ -
k OYHN_N@[N\ \7 "

R H

Synthesis of the Compounds of Genus C2

[0335]

Synthetic Schemes 21 and 22 show methods that can be used to prepare

the compounds of Genus C2. One skilled in the art will appreciate that a number of

different synthetic reaction schemes may be used to synthesize the compounds of Genus

C2. Further,

one skilled in the art will understand that a number of different solvents,
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[0346] wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9
weyahoaskyl , substituted C3-C9 cycloal kyl, pol BpCHTE1003/030962
al i phatics, phenyl, substituted phenyl, naphthyl,
substituted naphthyl het eroaryl and substituted
coupding ragentyland rednéiosi qondisiods leet &F owsed fin A swrheses reactions to yield
substltutgd het eroaryl contain 1-3 heteroatons,
corgpripRlp HeSUlsyi 0 het eroatom i s i ndependent |y sel ect ed

fro 33@}5‘ IIOP IENBS 1§ tthé ArtORil Nt hﬁﬁr@@@lﬁ vaimngﬁfn in &dsequence and
sul [0347] Conpounds of Genus C3

ﬁlrshmtmassmm@waaﬁtyor@dmtbm annsepsiate reagliqn %ﬂﬁ@“l&%ﬁf?@ the analogous

R e
abOANQ 18 ke BADEhboRadY AITARHNHAI0 BORGRes Byaukd®t i ¢ Schene 23

N NO2 t -- - - ~
BT D g Sonbce ARk 20 OBt f iy grpounas

of %ﬁlﬂ{?ﬁ%fk /h% ﬁg '\#thZQI' & fh%d%‘éfe'rﬁﬂ %N&lﬁentﬁ%’ el ?eﬁhir@rﬁents for

prdtective” grb@sRareHgGyemalhe twetl Bchgmesd2hy N2 skﬁlﬁbtm dhe NrN@@ organic
chérggtli{y, an% 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.

[0338] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0339] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[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):

O
o~
A\ N
SN\
| M
R Genus C3
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p2N- 02N-1~ NH2 0 O NH2 OHCHO2NN.LN C N INR 02N~_
%NH -<7 N2 H 00 '~Cl 0 Rreduction RH O HN

WO 200H0R8IN HH Y v S R 1 H Synthesis of the Bonpsenie30962
of Genus C3 71 WD 2004/ 024897 PCT/ US2003/ 030962
[0348] Synthetic Schenes 23 and 24 show net hods t hat
can[0842Lis e avhtereip rlem M pigeindepepdaniy selspteddinig tiess grogpconsisting

L | th
of gﬁcqﬂgﬁe ﬁ]{kg@gl n%ﬁ Nt ubé’%ﬁlt g&l?&‘?@h %&dﬁ)&ﬁbhmﬁgy baglﬁgg eglk?fammo nitro,
cyas¥NCRE DR, CONH%Q(IDE[HM%@NH&IDR{}% C3. Further, one
skilled in the art will understand that a n
G 108t | SUrerR RIS Scleeb APHGhe GeHp CORSINE Qheb Lt alkyl, benzyl
P"f@?gi%' LR 954 ﬁiaﬁléfgm#%gaﬂﬂqp Nwh 1£S%Ff bges §11<§/I3§%%le@t€§ ﬁto‘i’h the group

conpar a Che skillTed in the
corfststmg\bfdtstmmntelmlmﬂaeamhesquyolmaﬁcyi t he sequence and

t onlBigh cotterin Snand Rome b by sRRMCRGLS behsisting of
H, SRRl GeCk Y&ﬁlld&’(“sﬁlb‘stlﬁﬁé’d @?CQ@W@&E@I Qicﬁjfc)ychc aliphatic

used In the processes above to nake th

groSWlt hd!sﬁ@e@ch@m@h;z3alaﬁxat1<24gropmsm}enyh W‘i’éﬁ n&éc @é@t@é naphthyl,

subgfﬁx%gin g@ayﬁ hgtgﬁ ggs%gé% 5&1@@5@@0 | OtheEQg rs‘rﬁfggl%‘?éfgﬁﬁ and said

sutthedl n&ebenyl chlﬁalheﬂ-el hedsromnbms,f wherefpr Q\tlda bisfexomtegn Gl fsdependently
selgc;t@ed ggrgg];%:qmmc\:,\éenlslsmggegfon%t?logze(reldoxk;/ger? ar.]ne s?lki'Jur led in the

[0345] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR" and CONR'R’; and

[0346] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co 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.

[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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chem stry, and accordingly the use of appropriate

protecting groups is necessarily inplied by the
wpe@ensses of the schemes herein, although sucPCUS20p3030962

may not be expressly illustrated. Introduction and

removal of such suitable protecting groups are well

known in the art of organic chem stry; see for

Synthest 7 Wi ey (Now VERRTS SHBBEIT0850) e ¢

agg?:iidoﬂf Iheiggeactions Naegbdh@bei N are
04 atled by —conventti oRel—jreans such—as—extraction
di st T#&ti on, chromat ographyY a# the |ike. [0352]
Starting materials not described herein are avail abl e
commercially, are kngwn, or can be prepared b
nethods ﬁnomn n R [0353] The salt Dher
%szofCI ey’ ¢ Hschemes 23 angy4 i
glagg, pr epared—by—reaeti ng,\the “Rppr
acid with®a stoichionmetric equi v NH,
conpounds of Synthetic Schenmes 23 and 24. Conpounds of
Genus C4 [0354] One fantlycbf snal | nDIecuIe | gE

i a,lahztatxctnors | S rol | GRicHRy nus R
/ /024 2003/ 030962-12N )\l—@ N
HN H NM R Genus 5] wherein L and Mafe N

i ndependent |y selected fromthe group conS|st|ng of
H, al kyl, al koxy, aryl, subsfituted aryl, hydroxy,

halibgen, am no, alk antno |téo cyano, CF3, OCF3,
: HﬁNaﬁy_ 3561~ wherein Ris selected
iLnnLthEg%oup i %of W, c1-c5 al kyl , benzyl,

p-fl uor obemzyl and di alkylanino al kyl , wher ei n said
A -C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic al kyl; [0357]
wherein R and R2 are independently selected fromthe

group consisting of Hg &KM&Scﬁﬁﬁg§4tuted al kyl,
C3- @9 cycl oal kyl, substltuted -9 cycl oal kyl

pol y %Qall@h@mmc grou |tuedmmmlycycllc
QN LJC groups——phenyl Oy st tut ed phenyT,
naphth§l , ¢ substi t ut ed naphth teroaryl and

substituted het er oaryl , mhereln said heteroaryl and
sai d substltuted hete//ﬁl contain 1-3 heteroaumns

mhereln S d het er oa igdependep nsel R
q¥ heygroup coOms f ni trogef— xy d N~
u

' ~NH,

0
i -/&\CI 0

reduction N“X—N —/L r| R
—_ HzN_t“Oi \>—<:> N NN -R

Synthesis of the Compounds of Genus C3
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[0358] wherein said substituted polycyclic aliphatic
groups, substituted phenyl, substituted naphthyl and

WG aips2480t ed heteroaryl contain 1-3 substit ueneGr/US2003/030962
wherein said substituent is selected fromthe group

consi sting of H, hal ogens, pollhalogens al | cox
gr o{#848] s ubSyritheticdithernecnd anch2k show metwds that een ép Kgad to prepare

et MG L QN Ky bne GB"PRAMrecl 0 Surmber of

dlfﬁi*@iu@%meﬁ% reaktifn (€38R niebeusedRo Syat]f&ellzea:lteecbrﬁpcﬂmﬂs of Genus
the group consisting of H_ alkyl, substitu

C3C3F@@1Q§y@11‘?)§]|‘1ﬂ<1?41 1n §11f’o§f veills Edetstandothat & mys) ES/ Pf %1f¥erent solvents,
C C
co r%t% fs mﬂbst | gal?lﬁ%lbe ?Zl%lgtg%‘;s?ﬁ hBRE Pdotions to yield

comphmbletramﬂtd heteroaryl wherein said heteroaryl and

sai d_subst ute ter I nt ai n. Ie
e d6HAT s D R R Bt v dupieniating P08 g5 (Y seauence and
fmftﬁe? mvflhﬁcgérﬁk@v&fhﬁ%ssﬁﬂ A8 afropidte P&RHen @éﬁ%ﬁﬁ‘éhs fadif the analogous
sul fur Conpounds o nus C4 may be

reasymmm dmvmedr b;hea\m,%e doowenwhienaray b appropigelyegh infhe processes

th & art e foll ow ng
aboye-fedngied! (ke (g‘ﬁg?ﬁﬂ %%eﬁ%cﬁse? LEEr b AR N
VO 2045010 2489ihe Eﬁ?a—debbga QO H3@96in Fyrrthe @tdp@raﬁ@hl @fthebompounds
NS NO2 reduction (N am nation O2N_02N- Cl  SNH2
of (BptheioNSINEES PP irakd 4 T HIeODNINETEd, RARPYIRIDISo hofgsiigments for

pr@ecﬁw&&&ﬂa%ﬁa&fz (g% %lll\i/ 'bbeﬁﬁ?é&%&fn%ld Iﬂ’yRoﬁ_é NcFled i fBe At R 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.

[0351] The products of the reactions described herein are isolated by
conventional means such as extraction, 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 salts 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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C" R OHNNNHR N Rl HSynthetic Scheme 26 N O

reduction N NO2 amnation ;1INH 2N I02N 2 0 0O NN
WORD4RIBIT HR N> HR 02N 02N N NH2 H O 0 OPCFU$2003/030962

reduction ~NNNRR _NN2NNHOHNTr HR HN R H

Synt hesi s of the Conmpounds of Genus G4 74 WO

2004/ 024897 PQEI/ US2003/ 030962 [0361Y Synthetic

Schenes 25 ap 26 fhow an be.used to

pr epar e the np kiT3ed in the

art will appridhi dyf f er ent

synthetic reacti 09s sed to synthesize

t he compounds of LGenhus . FurtRer, one skilled in

the art will understand ghat a number of dif&grgl

sol vents, coupling agents and reaction conditions can

be [.[BSS]bi n whaesybtahé M arer mdegenderslyt selgatel ffom the group consisting

compar.abl e results. [.0362 e skilled in the ar il .
of Fhbts B yapiik FERERI Wb ISTtn eiogk Pie; Al fimino, nitco,
cydiol b;F{,@@&E‘CZﬁ\]H?}@@NHR%dNH@@RgaDDF opriate reaction

conditions fromthe anal ogous reactions shown or

ot h§03Mobe kwbeminvhisciclentad Tiom the gravpraoasisling efdd(Cirs alkd, benzyl,

p-fﬁlro(r)o%eefciic’ﬁ “nd di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

consisting of a straight chain, branched or cyclic alkyl;

[0357] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-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;

[0358] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR" and CONR'R’; and

[0359] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0360] Compounds of Genus C4 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 25 and 26:
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above to make the conpounds of Synthetic Schenes 25
and 26. [0363] In the processes described herein for

w0 b@4peespar ati on of the conmpounds of Syntheti PCBUN®N®E30962

0.

25 and 26 of the preferred enbodi nents, the

requi renents for protective groups are generally well

recogni zed by one skiIIed in the art of organic

chem stry, and accordl ge use,of appropriate

protecting groups is E lied by the

progesa 0 g schenes heNeiMO, heHgh such groups
@é Bgﬁaggshy c%NF%igggted%%kﬁfroﬂuctlon and

re (mof such suitable p ebtli ng groups are well

known in the art of organic chemstry; see for

exanple, T.W Geene,Q"Protective Goups in Ofganic

SyntheS|s" Wl e ¥ork), 1981. [0364_/;IQ£N,R
prp §2ofc§ e3et i gns descrihed fgrei e H
O:Nspi gd by —conventional neaﬂajéqgg asll extracti on,

di sti | I'ati on, chromat ogr aphy, ~an anl ¥ ke. [0365]
Starting materi al s not described herein are avail able
comercially, are known r can be prepared by

Libagds knomn ke a 03§6]rﬁhemealts R
WE; nihe hefes 25 and 26, cr é&{§;> N
above are prep e be cting the appropri

acid with a st0|ch|onetr|c equi val ent of the
conpounds of Synthetic Schepges 25 and 26. Conpounds of
us DI [0367] (One fanrl f smal |l nol ecul e I gE
|tors de enFBIIomrng genus (Genus
US$003/ 030962 O R -~ N/ N
R2 11 HNR- /> \ @ L/ NN MGenus D1 [0368]
wherein L and M are independently selected fromthe
group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, am no, al kylam no,
nitro, cyan, CF3, OCF3, CONH2, CONHR and NHCORI
[0369] wherein R is sefguathett $ahometlde gr oup consi sting

of H CI-C5 al kyl, benzyl, «f! ygrobenzyl and

di - apR £ﬁ¥rm)%ﬂﬂaﬂn 6%fd§;3£?8 CSJ%EE¥L.is

g%ﬁe t (ﬂronrtﬁe group cTo npg of a straight
chai n,” branched or cyclic al kyl; [0370] wherein R and
R2 are independently selepted fronrthe group

conS|st|ng of

NH,

O,N

o ol
w/ﬁ\Cl Q

reductron -R N —
ESsSCa T

Synthesis of the Compounds of Genus C4
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H, allcyl, substituted al kyl, C3-C9 cycl oal kyl,

substituted C3-C9 cycl oal kyl, polycyclic aliphatic
wW@e@ups189subst i t ued pol ycyclic aliphatic groupBCT/US2003/030962

phenyl , substituted phenyl, naphthyl, substituted

napht hyl , heteroaryl and substituted heteroaryl,

whe[@d6i] saiSynttetieSchemts 2hand20 shovewiothioids thaédan be used to prepare

het er oar.

I ntai n 1-3 heteropat gns, wherein sai
then SRR IR o@be nfq‘?lﬁedogbﬁ’(?c% i, nfectde 3]{“% (fp umber of
diffeRaR i Shihec Rlactidd EQ@BIRs 1RANYBEGscANg syhihbsize tHeOSohpounds of Genus
wherein said substituted .Fol ycyclic aliphatic groups,
Cds ubsttheruowsdskpthechin the atibyetli undewsting ébﬁtah}apmgﬁlao different solvents,
substit ut ed -het er oar yl.. t aj - i , : .
coiRetait g PRI uRER I by 3 R SRS grasgns to vied

compaebBliresutis.of H, hal ogens, pol yhal ogens, allcoxy
grou

substituted al koxy, alkyl, substit.uted k)}l ,

di aI[&%ﬁ%m‘ rfeag ﬁ]§1|11’ed HY dp%)@yta]ﬁkliﬂappr@gﬁgow}atho@’ln Muence and
. - .’ . . . Iﬁ. .

o O 3 S oo B o e

redctieng stowm coothestisa dnokn Ryhich kndy, bes efpsopiatelydused|ikythe processes

a5 e SPRATES e e At A o pheny!
naphpdusl. Smbat iphatesds RRAIMHBY herehfor B byEparifien of the compounds
substituted hetéeroaryl, wherein said heteroaryl and

of syinthetiabSahiemgs &3 et b oeff the pisirrednembarlimentsy g sigyirements for
rein i IS dent Ly l:ec .
R RonBfl, ELURELFHT S ATRP SOOGR WSELECH e o onpni
chémilstry] and &63dRinghy dlicheve Fupgepristeqirotpctifgegioepk is necessarily implied
enbodi nents conpri ses any .one, or of the

byy B0 DRARFRGESC Bl Ju AR e I RBAl BRES BRGSOV TRy Bef Y expressly
ilhég%fddg %ﬁé%(ﬁlfgg /ca%‘!g?e%) D 3PARA sufthiffe thé‘cltthg Iﬁouﬂy 4 Rell known in

genus 374] wherein Ris selected fromthe _
theyaro op oxganisi chemisgryp seeHor €ang8e,dl. K| Gregren 7Ptotective Groups in Organic

-fl.uprohenzyl dj:al kyl ami no al kyl, wherein said
Sygihegs Aﬁﬁ@f@?"?@ﬁ@ci%@'from the group consisting of
a stiogéqht Thai %gd@Jtﬁngﬁ&He Ofea&iitk i Geslibéd | herbi®d3ahd isolated by

wherein Rl and are independently selected fromthe
cogventionalonesns siaigsekiragionafistilationy el pptogephyy 3ng the like.

C3- clo itut 3 .

pol 5@?/0 ic g{aﬁ%%@%%%%r%oﬁ p@ gcn(sgg%git% {e% g}(fo%lc# é%l;;cc]olmgnercmlly, are
lm@bvinﬁblﬁdaill&)e@lf@g@byﬂhﬁgyﬂs krshmxﬁsiltnithmred phenlyl ,

napht , substitut napht .. heter.o an :

sugs[p?’%/@t edTh%ﬁ@Fso%ﬁtg‘P ,Comgé SrPfsg’!“&leﬂégé Btg?sy?S 4n; 26 described
abofe gre.p?é&fédlﬁﬂ‘e@&ir{)é%ﬁ@ églﬂﬁpﬁljat@@ib% %(!Fj Beid P@tﬂ‘@&t@fcﬁﬁﬁ%@ equivalent

wherei'n “sal d "het ercatom'i s 1 ndependent |y
of the compounds of Synthetic Schemes 25 and 26.

Compounds of Genus D1

[0367] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D1)

75



sel ected fromthe group consisting of nitrogen, oxygen
and sul fur; [0376] wherein said substituted polycyclic
W@PbdophoatshT groups, substituted phenyl, substiPpct/Es2003/030962
napht hyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected
fromthe gro consi sting of H, hal ogens,
pol yhal qgens/ al k grRuUp, s i t Nt ed koxy,
al kyl , gfgbsti ytEd al N n Eﬂ d
hydr oxyal kyl ,ANGar, bonl! |
CN, CF3, OCF3 , nd QONR R ; and
[0377] wherein R F\ls sel ¢ct ed frfl/pwthe group
consisting of H alkyl, Bubstituted alkyl, @Dl

cycloalkyl substltuted C3-C9 cycl oal kyl , on cli
al i P8I cs, Wlpﬁﬁ@lﬁ}p and %Bgetmfigneggerﬁ}yemcte tﬁ% |group consisting

of z-tjé t eﬁf(%lt %EI%Qy %{Ptmgtltu{éﬁgﬁﬁ Ly ﬁgﬁlag%%%t érﬁﬁ“:)eq}kylammo nitro,

grern sal sal d
cyS1eDEF t(DKEE;gI Clo2Ney;, CONHR cod NH@OR+1;3 het er oat ons,

MeLEl SoUELLoBho 3! MSPSRIent f SRS iyt beny)
p-fRidk§ishzyl (A3 Ziﬁ]ﬂkﬁ@fﬁﬁﬁ)uﬂﬂﬁ QhefBN¥Sd BL-OTRKyPR selected from the group

synthe3|zed y any conventional reacfions known in
constingof a stangfrmhm hodnchgthetaysksalkylel ude the fol | owi ng

0o I 0 anF R AhESs 5 A han SIS Rmffialo ssisting of
H, Nﬁ(%d @ﬁbgﬁi@hecpmm 08y dleuu g Substitutdd 51309 cgze)lbalkyls:pdmychb aliphatic
NO2 NOZ NH2 . 02N NH 02N N NH2

FUBEU csubsmuq«i Rebyeycdg c pHphie osroupN RoPRN RPWIWW Hhenid» Pilaphthyl,
sulﬁtllt\lutwgaphthgl, h%telfMIyl%ld 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;

[0371] 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, COOH, COOR’ COR’, CN, CF3, OCF3, 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 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.

[0373] Another subgenus of preferred embodiments comprises any one or more

of the following compounds, as shown as Subgenus D1a:
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Y a NNRH Synthetic Scheme 28 NO2 am nation -NO2
/reduction N NH2 02N N CI 02N /NO2 NH2 OHC / N

WO b02/0282N 02N ° N NH2 N H O reduction N NHPE/E£1003030962
NNRH pHIp HYNNR H Synthesis of the
Compounds of Genus DI 78 WD 2004/ 024897
PCT/ US2003/ 030962 [0379] Synthetic Schenes 27 and 28
show net/hods that can be used to prepare the conpounds

of 8gnus\Dl. On illQd in the=qrt will appreciate
that a nu f elent reagfi on schenes
may be uséd to synt fjesi g pou 2Genus Dl .

Further, one s N the a AM || unflerstand that a
nunber of di ffereht sollvents, couplingyagents and
reaction conditions caR be used in the syntSebgsws Dla;

t t I d |
Gk T01 1 ' WhSeia AP PHEA SATEBe SRPHISIBRROb (-l benzyl
p-ffh%go%gg%ﬁ o0 Vi iR alke %l" LheleRCQUNC7.E 5 Ukl AtdeRBRIfFom the group

ppropriate’reactl conditions fromthe anal ogous
corfséstiaf bdnstrafigwhainsbratchet o cyelikalbyin whi ch may be

t | d he
conibRbe orteiiant B SnBASEtsRTY sedaY BphJadRof tibistng of
H, ta 1, @ﬁ&%ﬁﬁ&?ﬁkﬂe@f‘& BRbA&/ &ubstiged Ct}@g RYEPakAL padycyefic aliphatic

conpounds ° of Synt heti'c Schenes and 28 of _the
grqmlpe,f enbstithedrripolyicyalint sliphatie gwyps, r eh@ryi s sylsituted phenyl naphthyl,

sulgsgﬁ efecg \ﬁﬁly? !fleg?%r}%r d%eganl cé Ye Aakylr\%ﬁ&gﬁ{' séﬁidhé?é?o%?and said

subkEaREd hogtodryll entafe 1. 6f hagpaopis) &herepr Sztlé dtetelmgltcgn dsipsdependently

is necessarily inplied .by the proc of the
selgetpd fram th@gr@ma cong|st MU QZFIn OEHEEH 6@5 %Pjﬁ“n ot be

exXprEsHl fi Lt ?lﬁi)stltlu%d oﬁﬂ&@ch@ @hﬁ‘i‘f%crg@@@éa&ub@ﬁm‘ced phenyl,

sucru Sul tabI e prot ectin S are
substituted naphthyl and substltuted heteroaryl contain 1 3 substltuents wherein said

substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH, OCHs, COOH, COOR" COR’, CN, CF3, OCF3;, NO;, NR'R’, NHCOR" and
CONR'R’; and

[0377] wherein R’ is selected from 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 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 syntheses include the following reactions,

designated Synthetic Schemes 27 and 28:
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the art of organic chem stry; see for exanple, T.W

Greene, "Protective Goups in Organic Synthesis",
wadoep248dew Yor k), 1981. [0382] The products OPCT/H82003/030962

reactions described herein are isolated by

conventional nmeans such as extraction, distillation,

chr omat ography, and the like. [0383] Starting

mat eri als not descri be g%ﬁﬁﬁﬁﬁﬁhéﬁ avallable

commercially, are knowl, ©Or can be prepared by
met NQnovvrbng,,{gtl&he art. NOTheedgetiot s of the

0,i¢ unds  of ~Synrher|cCSNhQTE 27 and 28 descri bed
abo W alck prepared by reacti NHe appropriate base or

acid wth a stoichionetric eqU|vaIent of the
conpounds of nt el aNncichenmes 27 and 28. /ﬂp@@gds of
Genus %OS efgamly of snall HRLﬁgg£§ZIgE
c>% hf%;gor i s_defined by.thg § N ( Genus
ZD2) WD 2004/ 024897 PCT/U%ZOOS% g? ONR R~
N 719/ HNE / N L R Genus D2 [ 0386] wherein L and M are

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

en, am no~alky //QNoglt&Qudm§yano CE3x 3,—://NH2
»%ee%f:;[ 0387]—whererr-Rasisellec /
fromthe group “onli st of H Cl- G5 al kyl, U%nz&l

p-f1 uorobenzyl and di - aIkyIan1no al kyl , wherei n sai d

C1-C5 allcyl is selected fron1the group consisting, of

a raight chain branched r @ycllc allcyl; [0388]

w@ Rln RL rﬁéZEf%_nfE?Ee ently selected from the
92N H \alkylO substituted al kyl,

C3-C9 cycl aIkyI substituted C3-C9 cycloall cyl,

pol ycyclic allphatlc groups, substitued polycyclic

al i phatic groups, phenyl, substituted phenyl,

naphthyl, substituted naphthyl, heteroaryl and

substitut ed heteroaryl g&ﬁgie ?ﬁ +4 heteroaryl and
said substituted heter contain 1-3 heteroatons,

whe € Nosai Lhifagder oat o T%hdep@ﬁ@@ntly sel ect ed
(gwa§[~ gTUUp‘CUﬂSI@MFﬂg,Of ni trogen, oxygen and

TN FCl [ 0389] wherein i dV¥ubstituted pol ycyclic
al i phatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contain 1-3
substltuentg__<?§£€hn said substituent is selected
fro NeH,g %

sisting g Nhal NS>
cpuﬁ%?/lS&fﬁ%*-&%kﬁxy—grdgﬂﬁiwjiQ*—<i%s
H

0]

I

H
reduction TRV N /X NHz S N\>——<j\/N\er
CA > N \ 7/ O N \N/ N N\ / o)
N H H

Synthesis of the Compounds of Genus DI
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substituted al koxy, al kyl, substituted allcyl,

di al | cyl ai ni noal kyl, hydroxyal kyl, carbonyl, OH,
w@ZH3/024800H, COOR COR , CN, CF3, OCF3, NO2, NRCTRUS2003/030962

NHCOR and CONR R ; and [0390] wherein R is selected

fromthe group conS|st|ng of H, alkyl, substituted

al kj037913- Mmb@ahmbs 2B uiss28 shmmeﬁ:@ds:@wéy@m benseg| to prepare

i ptdiprs O aaBe ol S Sond IRl in AT NI Sl o mumber of

d1t§é1'8ﬁts5fﬁt‘%ﬁ<§j rd¥et 6N @@HeYﬂes mes gidd t&adydtﬂaﬁtze Iﬂwé(}{hpcﬁmds of Genus
said Substituted heteroaryl contain 1-3 heteroato

DiwhEvmhen, omeaplellp@ i et il lslmdﬁ@@yérfaétn% mymber ok @éfserent solvents,
fr om B! h
coypling F%é@u}]% %\9 cgﬁéilhtgbglso o elgsggflg Jh@’%&ﬁ@ses §Btltions to yield

co@@gf@bllesmltany one or nore of the follow ng corrpounds
as shown as Sub enus, 20

Rf 04/ 0248% d
PcT103889b03/ 989§ Qled@n ne agf Wﬂ @pprecialg pariatiqug 115} the spqyence an
ﬁll‘ﬁ%pgv@ﬂux%c%g% ‘Ilagé@xglls Whetr %@o&é’é r§a%{181‘2 E@lﬂhﬁé&rﬁrérﬁ €he analogous

group con benzyl
Te@*lﬁlhwd’fo&hemz ytheamde dhnowhloylhlalnmm bﬂ RWIOPKAM@WeﬁS@ds@ltHe processes

Cl- G5 | is selec onS|st|ng of
abgvedtp iﬁﬁ’i{e %‘?’fﬁ?%ﬂdﬁPgﬁﬁﬁé 8%}‘8*19 i%?q $ [ 0393]
whengigl] Rl RNge o%&s'd&ﬁ@fb@@(ﬁeﬁiﬂ Yorshe 9@& tifthJrﬂtlﬁeheompounds
group consi sti ng7 H, al kyl, substituted alk

of@m@@tlgyiqmmem andi 58t pf dteenret%'r@@oﬂ‘«@?@wmsw ¢ toquirements for

pr(gtF?thﬁggrlougsg RIS, %gﬁ‘ér ﬁ\é Vgc{lplﬂ %m?l i gﬁ%heng{iyﬁyﬁle' &t of organic

cheRfpihad accadisdliy e ﬁfd: dfapbidpyikie Iheteenmgl;plupa icnecessarily implied

substituted heteroaryl, wherej et er oar
byeeaProgBst P GRed HENS: bAF| cKBAE oD HOHET VbatBnke expressly

111 Xl ﬁn&@ﬂ&uﬁﬁ LRE 28h o b8 sﬁdﬂ@ﬁﬁ%lg SRtbitingSEb@st £6 well known in

omthe group consisting of nitrogen, oxygen and
the;alﬂtfoﬂ Drga[lmmimsﬂye ses for sainaple,b3V.i Creenel “Boiigeiye|Greups in Organic

SRR TV TP NEUNEEEE 008 hot or oar yl contaim 13

subgpagajent The Wpekabtd 6aitle fubiidust destiibed Bebmctaesl isolated by
fromthe group consisting of H, hal ogens,

copmrywaalag@m sugh} asojractim distillaliss ehrpmpisraphy oy the like.

ﬁ;/l(;r Xy FE;Fkoig})%%%g nﬁe%ﬁgwgé{%%ble Cc&?'mn,lermally, are

kefohn, 6iFGin Ha@rSpardd Ry nisRoBs kndwiGdRhe amd CONR R ; and
[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 family of small molecule IgE inhibitors is defined by the following
genus (Genus D2):
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[0395] wherein R is selected fromthe group

consisting of H, alkyl, substituted alkyl, C3-C9
w@eywhozadshyl , substituted C3-C9 cycl oal kyl, pol B€HUE1003/030962

al i phatics, phenyl, substituted phenyl, naphthyl,

substituted naphthyl, heteroaryl and substituted

het er oaryl , erein said heteroaryl and said
substi t d fleter | cqptain hgt er ogsons,
mhereinqkkai “g_groa om RS | en s2l ect ed
fromthe gro gnsi si|i ng n, fxygen and
sul fur. [0396] y N ma be

synt hesi zed by aihy conventional pyeactions known in
the art. Exanples of syntheses include the f@Gdwe®Ng
reacti ons, desjgnated Synthetic Sch

30: 81 | .
WO 103861 02 48bereincy rRgId gy we%@entéygﬁq%ﬂz 30%2 rOYryConsIsting

o PR T RGPS, PR BB b, i, i,
cy%ilZdEHI‘Q(QQEJ, CONT CONNRNGZ NEGOR:i on H N_ | N / NH2

O3 2, Mt te  cirECl e,
p-AEANS A ind @2 by fanife MNy1, Widfeid M C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0388] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0389] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’” COR’, CN, CF3;, OCF3, NO,, NR'R’, NHCOR " and CONR'R’; and

[0390] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0391] A subgenus of preferred embodiments comprises any one or more of the

following compounds, as shown as Subgenus D2a:
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\' NH2 OHC \ \ N N0O2 02N N 02N NN NH2 H 0\1

reduction \ N[JHZNNH2Z NN OHN NN O H R H Synthesis
wo@Roohzis€onpounds of Genus D2 [0397] Synt heti cPCO82083030962

29 and 30 show nethods that can be used to prepare

the conpounds of Genus D2. One skilled in the art wll

appreci at@ that a nunber of different synthetic

reachl o%scherres may be used to synt hesi ze t he

compdund ; ne,skilled in the
art will L{ﬁ Ndiffgent
sol vent s,

36962
coupl i ng agents Cof ns|| can be used in
t he synt heses reactiond to yleld conpddabl e results.

[ 0398] One skllled in fhe art will appreci atSebgenus D2a;

vari ns i further.

r eccg@%dz E‘?r %bﬁﬁ#éﬁteﬁ %é’ L BS PP B Selsurngadcﬂﬁl &~Cs alkyl, benzyl,
p- M&dehkﬁ%dfdi-@mkﬁﬁl@ﬂﬁ&p gOUfein ge@@@qm ragkys Bosstected from the group

ot herwi se known whi ch may be appropriately used in the
Comﬁi@é% é§ﬁm§5@b@natkt§al}?hﬁ‘éoﬁ Hislie unds of Synthetic

Schemgyss | n o ; \?/ﬁ&elﬁ agigﬁg%le ﬁxﬁ?ﬂepﬁ%rﬂggﬂ@&t?@ﬁoﬁecﬁg ét‘ota.ﬁ Qonsisting of

her e pr paratlon 0 ounds
H, SYiy1, sebstitut&riikytpS;-29 carichlid, substitited ﬁ)géffg aycrlezdkyl polycyclic aliphatic

enbodi rent s requj.rements for t r
grouPe. GuHRIIA] 90{;@{%11% el &poBy ShEOTKFHS i) DL, nephihyl,
sulb¥iitutf nQIHEAN Heter CRAMRL &ubstitafRd MREEAEH] WHbr¥int a1 Hét@ro@xfyl and said
approprlate protec ing groups is necessarlly i mpl i

ed
sulbspitutéd hpterens sestaipf 143h betsmh@ms wb@rem maid dietareniefh is u@#‘pendenﬂy

sl Ramoiket iR EhrRinde bbby, oops are

wel | OKSM]WH Wﬁereinh@u’ﬁéﬁbsﬁfutm gendyelic hﬁﬁh&brgtourseeub‘sﬁmted phenyl,
exanp ene, "Protective Goups.in

sulsgmmésmayhthYWn@quNéw%h%ymawégfntaflbdob]su‘?%uents “wherein said
suﬁ’srt&?éﬁftl? glct%@ Frdnf Qﬁé gtﬁl%fsﬁhgecg HehabgerR! olyhalogens alkoxy

convent | means such as extra
grétipst sud sﬁtult@ln alkoly,o nﬂt}d,g rsabdiyutedi nalkylh edllaliktdam1{1®tlm hydroxyalkyl

cob IR RN 4R RRlnf B oG, DB Sidhanta K icoR” na

CORRMRASn¥NOwWn in the art. [0402] The salts of the
conpounds of Synt hetic Schenmes 29 and 30 descri bed
[0395] wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Co cycloalkyl, substituted Cs;-Cy cycloalkyl, polycyclic ahphat1cs, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0396] Compounds of Genus D2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 29 and 30:
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above are prepared by reacting the appropriate base or
acid with a stoichionetric equivalent of the

w@eospousgs of Synthetic Schenmes 29 and 30. [ 04BGi/US2003/030962
Exanpl es of conmpounds of Genus D2 are shown bel ow in
an array. Preferred conpounds can be synthesized
according to the aboveSythdiedsherB82N0 2004/ 024897

PCTI Us2Q93/ 030962 RL H N " Lt 0 NN N o
o @2]26& [nnaken |1 2 3 _@5\1@859% 12 13 1415
N 6NIZ 48, 19 20 1 2 3 %4 N v/ 8RO 10 11 12
13 14 15 16 17

R i W \”/Q
ozN——ﬁfziI: — O J
N #~NH, NH2

cyclization 0N C[I >_<j/ =\_-NO2>  reduction feduction /\:[ >_Q = _-NH,

0]

e Sa S

Synthetic Scheme 30

s NO,  amination N NO, reduction
ONg- ozN—I\{— —
NZ~cl Z~NH,

—\_NO
Pt
NH, OHC@ N /=NO:
2N~ NH N N
(0]
RI)\CI

Synthesis of the Compounds of Genus D2

[0397] Synthetic Schemes 29 and 30 show methods that can be used to prepare
the compounds of Genus D2. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

D2. Further, one skilled in the art will understand that a number of different solvents,
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18 19 20 A famly of conpounds can be nmade with the
formula shown in Project IIl. The substituents R and
wo2008amM8pE chosen from Substituents 1-20, as SPOIMIS2003/030962
beI ow 84 V\D 2004/ 024897 PCT/ us2003/ 030962 NCF21
N aCH3 N H3C 6 7 9 10 d
C(t‘:‘uphﬁg gens ailﬁ! rfzct@ CPavdlilsns eair be usefl i the FYI@PS@ regptiqgs to yield

3 npounds of Genus D3 [04041 One fanmily of
Céﬁp %lﬁo;%gggl e IgE inhibitors is defined by the

foI I [11&93]; gémmsklﬂ%mmshdjﬁl)t wil, apprediaty ‘Mrﬁﬂonst HN seq¥ence and
51 wherein L and
it Tl e e Bors g b PP Al g oI Gioms gromyfhe analogous

rebbtlcﬁiskéflbwn%ﬁ@tﬂmlﬁ lﬁllowﬁ' wWhsdH hial et %p\ﬂ)pn Cg%@éd/ Vig :c?}1e processes

hal ogen, am no, al kylam no, nitr0d, cyano,
ammlnanF@ogmunmmthetlc Schemes 29 and 30.

[0399] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 29 and 30 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0400] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0401] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0402] The salts of the compounds of Synthetic Schemes 29 and 30 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 29 and 30.

[0403] Examples of compounds of Genus D2 are shown below in an array.

Preferred compounds can be synthesized according to the above methods.
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85 WD 2004/ 024897 PCT/ US2003/ 030962 [0406] wherein R

is selected fromthe group consisting of H d-GC5
wa@bdoglo248benzyl , p-fluorobenzyl and di-al kyl am PoI/US2003/030962

allcyl, wherein said A-C5 allcyl is selected fromthe

group consisting of a straight chain, branched or

cyclic allcyl; [0407] wherein Rl and R2 are

i ndependent |k sel ected fromthe group consisting of

H allcyl, sub3tjtufed C3- 9 _cycl oal | cyl,

substituted C3- cyc i aliphatic

groups, substituged pollycyclic/al g C oup

phenyl, substituted phe sub ut ed

napht hyl , heteroaryl and substituted heterqgaryl,

wherein said heteroaryl and said substituRed

heteroaryl contain 1-3 het roat wherein said

het eroat om i s i ndependent | {9%¥ ﬂggted fromthe group

CONSTSTTTg 0T T (T 0gen, Ogygen and sulfur; [0408]

whererm—said—substitutedpotycyctic atiphatit groups,

Subst 't uPoc? hat oF ofi T Bort alth 1. 420 hatd 18clk 47 18 19 20

wherein said substituent is selected fromthe group
coﬁélstlng of H, hal ogens, polyhal ogens, all coxy
gréup, substituted al koxy, alkyl, substituted al kyl,
di &l kyl ami noal kyl , hydroxyal kyl, carbonyl, OH  OCHS3,
CO&H, COOR COR, CN, CF3, OCF3, N2, NR R, NHCOR
an CONR R ; and [0409] wherein R is selected from
the group consisting of H, alkyl, substituted alkyl,
C3-g29 cycl oal kyl, substituted C3-C9 cycl oal |l cyl,
RrBolgycyclic aliphatics, phenyl, substituted phenyl,
appt hyl, substituted naphthyl, heteroaryl and
tituted heteroaryl, wherein said heteroaryl and
sal,d substituted heteroaryl contain 1-3 heteroatons,
mhggsin said heteroatomis independently sel ected
fr the group consisting of nitrogen, oxygen and
sullftur. [ 0410] Conpounds of CGenus D3 may be
syﬂﬁhe5|zed by any conventional reactions known in
t hd6art. Exanpl es of syntheses include the follow ng
redétions, designated Synthetic Schemes 31 and 32: 86
WD18004/ 024897 PCT/ US2003/ 030962 Synthetic Schenme 31
N MEP2 am nation N, NO2 reduction 02N 1 | 02N~ Cl -

NHgp0 NO2 NOZ2 NHZ2 CI N NH 02N -1

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

substituents R; and R, can be chosen from Substituents 1-20, as shown below.
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02N N ~~ ~:CNK2 2 LI- NH2O cyclizationN\ N /NO2

reduction N NH2 02NM% H2ZNWIN HH OHNR NNC
w4248 N O HR R Synthetic Schene 32 | Ne@UDRS2003/030962

am nation N NO2 reduction 2Nt Cl O2N+~% "'NH2 NO2 N

NH2 OHC N /NO02 02Nl 2N NH2 H 0 "/\--C H

reduction [HZNNH2 1 RHNC, NN~NR NOO RL HH

Synt hesi s of the Conpounds of CGen

Synt het f enes 32 P’
used to| preppre the conmpoung
ski | | eg he~ar t\witN appfd

di fferent Synthetic reaction schenes may, be used to

synt hesi ze the conpdunds of Gdnus D3. Flrther, oné
skilled in the art will understand that nunber of
=
N
9

di fferen ol vent s \\7 2004/ 024897

PCT/ US2p03/30962 [} coupl i ng agehts and[ reaftion

condi tiJons gan be ediin tthe siynt heses._reactio
F HaC
6

yi eHgt CH,

S
- N
7 10

8

11 12 13 14 15

E
E
;b or
F F
F OH 0
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):

@)
H
S\
II? M Genus D3

[0405] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3, CONH,, CONHR and NHCORj;
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conparable results. [0412] One skilled in the art w |

appreciate variations in the sequence and further,
wawadol/02488Dgni ze variations in the appropriate PEHUS$10051030962

conditions fromthe anal ogous reactions shown or

ot herwi se known which may be appropriately used in the

pr ofE96ks  elirosie Rt is seladted finm the gyovn edesising Of b fetGsclkyl, benzyl,

RGBT 67 B Rmitsr kT ion G P EEES AR afs 1eRptel Bh te group
consfthP 6f 4 Sirabeih ERARS, bidncB&torRcid alkyle pref erred

enbodi nents, the requirenents for protective groups

ar e [(kr al WhereiaR: and Ro grsi indapendenty seleqisd frerg thengtope consisting of

f ' han di . . .
5y S LT A 5500k 488 otk i
groops,t Rebspined epslgsyciit  tlfythatic hgiweps, hphieayh, substifutadg lphenyd.h naphithyl,
SR Qe eRer i T altaeprEReDtgisrpe goad land said

sub¥ihded ﬁ&%aw cohthi® 8Bt hQbroRbARN vhereihe fHi® hedioakRe if @hidependently
exanmple, T Greene, "Protective Goups in Oganic

sel@yted fromithe grow ¢angis(ingof nYaegen, oxyge and ] The
pro of the reacti,0 esGribed h ' .
e
subshtififtéd [mRAphtRYl, afdrsaBRiGed apitoargnGohth® [1iKeubdtibdehls] wherein said

Starting materials not descrjbed _herein are avail abl e
sulstitient isisaleetyd framehe RipBMEONBINGH4 Hh dalogensapelyhalgeens, alkoxy group,

| 0]
B MNTI T e
O(&EQEE)@H%@@RD@%{ (0" @Eﬁﬂ@fﬁgNOﬂ?ﬂthfM}i@Dﬁt enbONRBR; and
acld wth a stolchionetri equl.val ent of .t he .
conpd®HRds o‘FVlS“@?ﬁt eff isElegﬂi é‘r?g‘k the grapcogsistipg o B Ayl spbstituted
ngs,. el I 1i¢ Odfiphatics, phenyl,
o B ot A, B Yooy SRy Refiyent iphaties, pheny
sulidtitute@ phhyl, naphthyl substted-npnhthylyheteroeyl Rk sbsfifgteppheteroaryl,
88 .\WD 2004/ 024897, PCT/ 0.3/ 6 ' .
R 0 PERVRLRRPR, AR, 24, i
safdlonstérdhioRdisahddpenddrily! seladtddofiym the Broupstonsistihgib€ditrogen, oxygen

aryl , hydroxy, hal ogen, am no, al kylam no, nitro, ‘
and gy CF3, OCF3, CONH2, CONHR and NHCORI ;

[0410] Compounds of Genus D3 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 31 and 32:
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[0419] wherein Ris selected fromthe group consisting

of H Cl1-C5 allcyl, benzyl, p-fluorobenzyl and
walpeoalokagbam no al kyl, wherein said Cl-C5 al | cyPCT/85S2003/030962

sel ected fromthe group consisting of a straight

chain, branched or cyclic alkyl; [0420] wherein Rl and

R2 are independently SSingletiedcheroedt he group

consistbgg H, al kyl, substlﬁgted q% , C3-C9
O'§YTEEZL ¥¢Wuteq)§3 ol ycyclic
Zali ¢ groups, substit ¥cycllc al i phatic
groups, phenyl, substituted pheny napht hyl ,
substituted naght hyl et eroaryl and substltuted
het er oaryl , /QLQQE?S‘ d heteroaryl and S
suf Nmﬁd REt er contain 1.
OI“hnggi sald—hereroaronrrs p entI selected
fro 8Hgroup consisting of nit geHHzoxygen and

sul fur; [0421] wherein said substituted 'polycyclic
aliphatic groups, substituted phenyl, substituted
napht hyl and substituted heteroaryl contaln

1-
oplisden t uegts,N i n/SakdNOsubgdidienent Li%?:eo_<::> =~ NH
—fromthe gtoul i st of H, halogens

pol yhal ogens, al kdxy group, substituted al koxy, H
al kyl, substituted aIIcyI dialkylaninoallcyl,

hydr oxyal kyl , carbonyl OCH3, COOH, COOR COR ,
oNJUGF3, OCFB NNR' and CONR R ; and
[W422] >se£iz; fromthe group
conS|st|ng of H yI bstituted alkyl, C3-C9

cycl oal kyl R substltuted C3-C9 cycl oal kyl , polycyclic
al i phatics, phenyl, substituted phenyl, naphthyl,
substituted naphthyl het eroaryl and substltuted
heteroaryl, wherein s8yeth¢ien¥ghemeyd2 and sai d
substlhgted heteroaryl anﬂkn l=Rcthet er oat ons,
ohner & n1 S I ndependently sel ected
£y group con3|§ H.ni trogen, oxygen and
sul fur. [0423] Another subgenus of preferred
enbodi ments conpri ses any one or nore of the

foll ow ng conmp @, as shown as Subgenus Dda: O R N
NH Hg, hbmckégii OR Subge WZA] ‘wherein R
6ﬁNs ected fr t he group—po SI of H Cl1-C5

a kenzyl, p-fluoroben nd -aIIcyIan1no

al kyl , wherein said Cl-C5 al kyl |s sel ected fromthe
group consisting of a straight chain, branched or
cyclic alRyl; 89 WO 2004/024 9z/hQ§/U82003/030965

H
reduction \\ = N =\ _N-_R
e A

H
RI

Synthesis of the Compounds of Genus D3

[0411] Synthetic Schemes 31 and 32 show methods that can be used to prepare
the compounds of Genus D3. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

D3. Further, one skilled in the art will understand that a number of different solvents,
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[0425] wherein R and R2 are independently sel ected
fromthe group consisting of H alkyl, substituted
wW@bkdoylo248€8- CO cycl oal kyl , substituted C3-C9  PCT/US2003/030962
cycl oal I cyl, polycyclic aliphatic groups, substitued
pal ycyclic allphatlc roups, phenyl,. substit uted
oy ey A2entragiit FrAPion SRSSEGRE HaBchenior iRy RS SHRIMERES dpgptions to vield

ARG 6iLstdiiut ed heteroaryl, wherein sai d het er oar yl
COIE%B Pg substituted heteroaryl contain 1-3

het ¢04k2] ons Onevsiillei ninsthe dirh atilé rapptesintd satiatigap dan dbh spguence and

el ect dfromthe consi st.i.n nitroge e
e Gl Feope GOt f AP Tkphgdpdtiof sAEGH A i Mhalogous
rea‘%hbﬂsh ghdven OF QURSwise kaswhtwhiell nRfyeBY lappropifislyl iisstieéd the processes
apht hyl and substituted heteroaryl contaln 1-3

abs‘cﬂo‘f@tm@kﬁéhﬁ somppimnds phS whetfic Sohgwes 8Liasd 33-s sel ect ed
fr om)glfj(j gr ?ﬁjﬁle Qcc‘e'sssets'drégcrﬁ)fed ﬂeg%!f&‘glﬁg ?r%oaf(atlon of the compounds
I ' koxy,

pol gens, group Sstitute
of @MetlcSS&lﬁndstﬂledn@B&ybf tlda atefstrainembadibeyts, the requirements for

L e e e e e
chbR&2d] 240 %c%hﬁrﬁﬁy th@us%eéf‘;%gﬁﬂ)rfafeoﬁﬂoie@ﬁn% BB is rgé:essanly implied

consistin stituted
bycthel p@lckgsbs o§dbstsphm®dh@@ncgltb9wghoamqhy group% |ngwofy@1>ﬁ be expressly

111g%%§e?f tljafrggucﬁ]é) I‘%ﬂ)ﬁm ng SUch )yl(ijtaglh gte%tu{éaﬁ&%&ﬁre well known in

th& & @F 0gdavlo chewhireisée ﬁ)@leﬂaﬂipl%e’r O Gleeag)dPsaédive Groups in Organic
substi t ut ed heter oari/& contain 1-3 heteroatons,
Symtesisi nWilsa(ewatosko 9% m i s i ndependent |y sel ect ed

fr Omaff] 82% ?%@%Eggtngf‘ gtg?f 1&%&95&9 %@scrf%% OR&ein?Rfk isolated by

nus
coﬁyéﬁtfaml meahstsuclaasyemammn distifiation, chaamamgn@hlx’nmht Hke.

¢ oaciks > s et dscibed g aee S Bhls Pyilggiatly, are
kn}@ﬁnze gpéa{n% arE’cPJ M%%%@?)iq@&@@ﬁ?the%btnt hetic Scherre 33
am nat on NO2 reduction 02N 02N |1

NH2 [0816}02 N2 sali-of te cppognd\afipRthetic Schepew3 bz&d Rdescribed

above larlezp%f)a?ed {)\Freactll\r%thé aggr%gﬁétgnbase or al\&dw&?l%h a stoichiometric equivalent

of the compounds of Synthetic Schemes 31 and 32.

Compounds of Genus D4
[0417] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D4):

0
R1_< A A\ _/H Ro
HNP\IT \\l\lﬂ_/ \L]/
R

Genus D4
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E2NNHN/ N HH OH\ CNYCO R OHN\Y O YNR
H Synthetic Scheme 34 N~ NO2 am nation N NO2
wo eyo2489n 02N r CI 02N ~ / NH2 /NO2 (N NHZPCHTS10DB/030962
N N2 O02NIi 02N'" NH2 H 0 NNR--C NNH
reduction iNR [H2N_I> NHR2 / OHN R HH o
syntlA#8ls ofvhersdn EomgdVrias inflependenidy ppleptod sigm the group consisting
n [ S S t : . :
of Loyh BB AR sty A SR S, WA Whofmino, nito,
cyako,ldfe;jOOm,tmNHzIC@N[HRapldﬂHeﬁmle t hat a nunber of

differ t nthet G r act chemes e 0
synt[ﬁ o) oup~pons ‘[}pg ﬂgﬁ: 85f}é alkyl, benzyl,

t ! 4 aad
p- ﬁﬁdrblgéri")gnlt ﬂléiochlsaélﬁilimiffo a y%ﬂ%eg A 810 A%g(? alRy1N& 808dte@from the group

copgingSERGBAEBOGBN, bmdmdlongycégélﬂ%’b and reacti on

; IO 2 d[gai(g 2 ﬁ‘p g"j%ﬁﬁki)rg RE‘J Z;ug ,'( %e &Flg%%é]&‘nt&isse % e %%cﬁ&'l)oconsisting of

H Ayl V\dubbtltﬁﬂ@@ raﬂ@l T CMFElodlkyIpnbsiithted E- ege@uﬁaan@ @B@cychc aliphatic
further, recognl ze variations_in _the appropria
g‘f?@éctﬁuéﬁlté% chlYCdﬁ fiphaticn &ropsl dgend, Bkt n@henyl naphthyl,

suﬁggeg@cll %EQ}Eﬁﬁeﬁ%ﬁﬁg}f BRNBBMLER HEBFoS1, FRRIAP6did bEkYaryl and said

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

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

[0421] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCHj;, COOH, COOR" COR’, CN, CF3, OCF3, NO,;, NR'R’, NHCOR" and CONR'R"; and

[0422] wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, 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

L =
N
“ N \”/
l o)
R Subgenus D4a;

[0424] 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;
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above to make the conpounds of Synthetic Schenes 33
and 34. [0431] In the processes described herein for
w0 b@4peespar ati on of the conmpounds of Syntheti PCBUN®N®E30962
33 and 34 of the preferred enbodi nents, the
requirenents for protective groups are generally wel |

recdSted bhresimeRsid Reage indepanderibyselspted figahthe group consisting of
T g SR T BT, OOBR ARt
groupsc esbeisuddl poheyslitherfiphatice gadups, pheiydughbsiuted geleupls naphthyl,
R LBAS5EH ] ST ) SO0t i
oGRS VR TR PRt b st

selByted fremi the grovblceysiftiNgw! Nitrogyn, o498 andl e482] The
PolllFAa] by et SAf ey HE R SHE b BLE: sypptitated pheny
sublbtithiedl | Blph@1 £ QRtiRAIERB¥ 028N dconbien | 1-B esubbidds, wherein said

Starting materials not described herein are avail abl e
subgiient g6 aeleptedalirem thaompup eensisting v Py dplagens, pylyhalogens, alkoxy

net hods..kno ' h rt ] .1
oSSR ok R LRI RSBl sy
cadivave GH,e00Hg paOSH, (yOORACORIGCND €Fa pPCBR NG, NR'RSENHCOR ™ and

acid wth a stoichionetric equivalent of the
CODRpRuRBS of Synthetic Schenmes 33 and 34. [0435]

Pr ef [?gf'gd e RRQR RN §Ss Qe dUtlsm SRESLES cbﬁblé’ﬁﬁﬂéq‘ff IR at@Adsubstituted

R2 a l'iphatic groups. In Supragenera A-D, _
alkylef@rCe cbyslobidyl,t sarstisutédrCRCy aydorkyhr polynyidise aliphaticy; phenyl,

oA T SR B R A st oo
W%er&%%s(‘aacghitg‘o;gd |‘£]%-igosaﬂcﬂ- subdtithtedlitbtekSaryF containQH3 Hetdrodtorek] wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0428] Compounds of Genus D4 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 33 and 34:
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[0436] More preferably, substituents for RL and R2 are
sel ected from substituents 1-5 and 13. [0437] The

wo edokonisay speci fic conpounds were synt hesi zedPErtiS2003/030962
found to be active in in vivo and ex vivo assays. ‘
They are enconpassed w thin Supragenera A and D. 93
WD 2004/ 024897 PCT/ US2603#6808¢Ema33N N\-/ NS-1 NO
NO 2NN NNO (Nj: Cl [Neq NOONOy)C

A/% A N 2mngiony o wi"{% LA/

NN\ ONS—6 94' 4/ 024897
PCT/ US2003/ 030962 0 S-7

N NH, - C \_7 \ﬂ/JC::j
ON—; O,N Kji
ZNH, NH2

. N
cyclization 7 NS N\ — —~NO,  reduction X N\ == _~NH,
H H

H
)J\R' (N\ N "—/N
= g OYHN_C/II\?_@
R H

Synthetic Scheme 34
Ni-NO2  amination Ny -NO;  reduction
ol oL —_—
2 1 = C] 2 P NH2

N NO
mTE I
2 1 NHZ p N
ju
' Cl N H
reduction H N—(N\ N\ ““/NH2 R ﬁ AN N\ _/N\H/R
H R’ 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 compounds of Genus

D4. Further, one skilled in the art will understand that a number of different solvents,
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N\ NNN\V/ NO 0S8 NN/NNN\/ NONO S-9

NN\ / NOS-10 \ ~NN/ OO OS11 N\ / NOO9S
wOD020049024897 PCT/ US2003/ 030962 CI \ N 5- 12P@I/0SN05/030962

/ NO C 0 0S13 NNNNO Cad \ N_S14 N/ N\

/ NOC OH ONNS-15 NO HO O S-16
coupling agents and reaction conditions can be used in the syntheses reactions to yield

comparable results.

[0430]  One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 33 and 34.

[0431] In the processes described herein for the preparation of the compounds
of Synthetic Schemes 33 and 34 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0432] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0433] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0434] The salts of the compounds of Synthetic Schemes 33 and 34 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 33 and 34.

[0435]  Preferred embodiments include species in which R; and R, are aliphatic
groups. In Supragenera A-D, preferred substituents for R; and R, are independently

selected from the following:
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NONN N/ NO 96 W 2004/ 024897 PCT/ US2003/ 030962
NNS17 0- ON N NON\ N_ " S18 N 1-11 N\ /
WOy O HM CY O\ | \ N1//H S-19 N N PCHUSN0OEN30962
NS20 ~10 ONC NO/ I V' / NV O S21 C O\NNC

&/ 1NO/ N/ \ NS22 O0ONNC

eNogecgode
Fogloged 81 oy
SERSERO Loy

F
F
OH
F F
F OH 6]
17 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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HBC O\ N/ NOONNS23 O HC ONN\ S24 0 N
\' / NOO NNS25 \ / NNNO97 W 2004/ 024897

weEROMANSARY03/ 030962 Preferred conpounds i ncl udeCBUZ200$030962

S-8, S 11, S-13, S-15to S-17, S-19 to S-21, and S-24
to S-25. A particular conpound of the preferred
enbodi nents is S-7. 98 WD 2004/ 02439

PCT/ US2003/ 030962 EXAMPLE 1 Synt h

cesis—»of Preferred
FAOH, Et rt, 95%

Enbodi nents  ScheffeNg5°\02 % ]
02N N02 N C | oro-\, 5-di ni tropyridi ne
2 0 | (NH4)2S, OH, 60% 02N NH2 'NO2 N NH2

Ni t robenzene, 175CN 24h 3 83% 02N N 1) Pd/C, H2,
Et OH, 80C HN N fA <Q N2 O\

0}
N )
XN
fI )
N/ N [o]
Cl
7z N S-3
“C!E — )
XN 0
(0]
N
O N~y
H H

N N Q
Hine. = ’ N N S-5
(o] N [ N ',,/H
H H

Z N
\l

O
N
NN N C /% S-6
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6 1' NHO 2) RCOCI, DVF,Pyr NNHO 4 4 5 [0438]

2-Am no-3,5-dinitropyridine (2).
WQ2@1898, 5-di nitropyridine (2g, 9.83 nmol) MEHUS2003/030962

suspended in EtOH (15 nL) and NH4COH (28% ag., 6 nl)

was added dropwi se over 20 minutes with stirring at

lut es at room tenperg ¢ angd; t hen
solid was cg

aniy B h. resatt’i ng yel | ow
ted by {il Mg dried in vacuo
at 80C to yiwld/ 1. 745~ (9.5 |, 99% of yellow

solid. 'H NWR (500 MHz, DMBO-d6) 8 8.69 (br s, 1H),
8.96 (d, J=2.83 Hz, 1H), 9.17 (d, J=2\06 Hz, 1H),

addi ti onal 20 m
cooled to O

9.26 (br s, 1H).[EIMS M+l 185. 6. 58
2, 3- D am no- 5=} \Ldnpe ( . rred
suspensi on ( 2X Ami ro- B, 5=dij idine (2) (1.62g,
8.8 mml) in & (N N Wa agueous

solution of (NH4)2S (20% 15 ni, 44 mol) dropw se at
roomtenperature over 20 m nuteg—The m xture was
stirred for an additional 30 m R

tenperature an at=ad at

The sol ution s dgoobhe ooy t enperature and the
solid collecteli Nfiltdtion, orinsed wwth cold MeOH
(2x20 nmL), and dried in vacuo aty roomtenperature to
give 3 as ared solid (0.812 g 27 mol, 60% . 1H
NVMR (500 MHz, DWMSO d6) 85.31 ( H), 6.984(s H,

, 2
7.35 (d, J=2. N 1 8. 28 J=2.91 Hz, 1H). EIMS
M+1155.1. 99 004 i@ﬁ N / US2003/ 030962 [ 0440]
6- Ni t r o- 2- (4- nitr ophenyt) - 3Hi #i dazo [ 4 5] pyri di ne

(4). To a stirred solution of
2, 3-di am no-5-niteopyridine (3) (400
nitrobenzene was added 4-nit

(393 ny, 2. \ni e heated at 175C for
24h. The sol N Sﬁ—gg §r§ii'lation under
reduced presSure and tHe resul g or%nge 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 mmol, 83% that was used as
is wthout further purification. 1H NVMR (500 MHz,
DMSO-d6) 614.58 (br s, 1H), 9.28 (apparent d, 1H)
8.88 (br s, 1H), 8.51 (d, J 8.39Hz, 2H), 8.45 (d,
J=8.28Hz, 2H). EIM5S M'1284.3. Rf=0.55(silica, 19:1
DCM MeOH) [0441]

N-[ 2- (4- Cycl ohexyl am nophenyl ) - 3H i m dazo[ 4, 5- b] pyri di
n-6-yl]- cyclohexylanm de (5). To a stirred suspension
of 6-Ntro-2-(4-nitrophenyl)-3Himdazo
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[4,5] pyridine (4) (101 rug, 0.353 mml) in EtCH (10

m.) in an argon purged flask fitted wth a condenser
wom4akdet Pd/ C (10% Pd on carbon, 20 ng) and BEEUS2003/030962

apparatus evacuated and purged with H2 gas. The

m xture was heated at 80C under an atnosphere of H2

for 3h then filtered warmthrou a pad of celite.
The filtrate was evaporated und duced pressure to
give a greengQi L (88 ng, 0. 35 t hat was-used as

is without ana y\rs oxi dation. The green
oil was di ssoIN dr Y, ) and pyridine (10eq,
0.3g, 3.8muol 31mL) and
cyclohexanecarbd%ylchlorlde (2.2eq, 0.836 nmol, 122.6

ng, 112 L) added via syringe and the nj xture stirred
at roomtenperatwye for 15h. To this sghution was
added H20O (50ni) Jand the mixture stirg orgilb
m nutes. The ul ni d ed by
filtration aRd r|f||ed y\ |
silica using c12) N Cr [l1ization provided 5
as a white solid (28ng, 0.063 mmol, 17% 1H NWR (500
VMHz, DMSO d6) 613. 06 (apparen 10 00 (| n, 2H),
8. 33 (m 2I—I)C 8.12 Hz

3

87
J=8.7Hz, 2H)" m 2H) 79(
7H), 1.66 (mN , 1.28 (m 6H). TLC
Rf =0.35 (silica, 19“1 OH)OEllvsmé M+1446. 4.
0 WO

Anal . (C26H31N502+0. 19CH3OH0. 0002H20)
2004/ 024897 PCT/ US2003/ 030962 Schenme 36, O2N NO2

NHAOH, EtOH, rt, §8% 02N N2 | i N C H2

2-Chloro-3,5 epyridine 2 0 C -~ HA) 2S5 MeOH,
60% 02N NI -1 I ri , r Oh 3 81% H
NO2 O2N N gl , HCIN , N2 N N -12 6h,

92% N NH 6 4 NHZ2NHZ, ney Ni, EtOH HZN N

S-16

O
== N N
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NH2 1000, | h, 81% NNH5 RCOCI, Pyr, DM OHN | N
NHO NNH 14% 7 [0442] 2-Am no-3,5-dinitropyridine

W@ 2004/0248€h| or 03, 5-di nitropyridine (5.38, 26.4r@mD53003/030962
was suspended in EtOH (75 nL) and NHAOH (28% aq., 30
m.) was added dropw se over 25 mnutes with stirring
at room teppexature. The m xture was stirred for an

addi ti onal m nut es at roomt e er d,then
cooled to 0Cin an ’ th |ng yeIIow
solid was colleete \b and ied in vacuo

at 80C to yield 4. 42N 26 mml 98% of yellow
solid. 1H NWR (500 I\/Hz DMSO-d6) S 8. 69 (br s, 1H),
8.96 (d, J=2. '1‘ Hz, 1H) 9.17 (d, 06 Hz, 1H),

9.26 (br s, Y~ \El MBS Mk 185 6. [04 S-18
nitrypy .NToa tirred
2- Amtnoz 5- tropyridine (2) (2g,

2, 3-D am ng

suspensi on ‘g

10.8 mmol ) in MeOH "75 m.) was added an aqueous
solution 101 WO 2004/ 024897 PCT/ US2003/ @30962 of
(NH4) 2S (20% ~1¥% N i room t efper at ure over
20 m nut eskim] (1 addg td onal
vdt/ed at

room tenperaturt® and the solid collected by
filtration, insed with cold MeOH (2x20 ni), and
dried in vd at foomtenperature to give 3 as a red

solid (1.3 . Y 9 NMR_( Mz,
DVSO- d6) 65.31 (sb 2 , (d¥%=2.55
Hz, 1H), 8.28 (d, 1=2. 41 , 1H). EIMS 55. 1.
[ 0444]
N ( 2- A 6= trogyrldln 3-yl)-4-nitgobenzan de (6).
To a sol uti \no- 5 \ltro yrldlne (3) in
dry pyri dige o-o T o y 'chl drilde
(0. 875¢g, 4. 7mm|) and tte xture was s ed at room
tenperature for 20h. The mixture was then pbured into
H20 (250nl) stirred for 30 mnutes. The resulting
yel | ow séli callegted by filtratyon and rinsed
with H20 unt nay pyri di fe \ eq ol i d_was
dried in vacuuo aP 80 Ngi V as a | ow solid
(1.15g, 3.8mmol, 81% . 1H NWVR (500 MHz,™>DNMBO- d6)
610. 12 (br S, 1H), 8.83 (d, J=2.55Hz, 1H), 8.84 (d,
J=8.5Hz, 5 ( J 2.45Hz, 2H), 8;24 (d,
J=8. 7Hz,*® H) ] 32 3. [0445]
6-Ni tro-2-(4- nltroen 2\‘ Sl @ pyrldgr213e
(4). To a i
7
HaC

o -
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stirred suspension of
N-(2- Ami no-5-nitropyridin-3-yl)-4-nitrobenzam de (6)

W@ 200256214897 3. 8mmol ) in ethyl ene glycol (75nm) wWesT/aHsM031030962
HC (Conc., 3 drops) and the m xture heated at 160C

h. The sol uti.o S.Goqled _to roomt erature

Pl Tl RS B8 s FnS- Py 1800 el and 5-24
tacHb e &t ealtidtlard dobigodhdl 8Rihe phetsesh WhibduikiRs g9 dried in
vacuo at 80C to give 4 as a pale yellow solid (Ig,
3.5mol, 92% . 1H NWR (500 MHz, DMSO d6) 614.58 (br

s, 1H), 9.28 (apparent d, 1H), 8.88 (br s, 1H), 8.51
(d, J=8.39Hz, 2H), 8.45 (d, J=8.28Hz, 2H). EI M5

M 1284. 3. Rf=0.55(silica, 19:1 DCM MeCH) [ 0446]

6- Am no- 2- (4- Ami nophenyl ) -3Hi m dazo [ 4, 5-b] pyri di ne
(5. To a stirred suspension of

6-Ni tro-2-(4-nitrophenyl)-3Himdazo [4, 5-b]pyridine
(4) (0.5g, 1.75mml) in EtOH (40 nL) was added Raney
Ni (1g, slurry in HO followed by hydrazine hydrate
(2 m.) dropwi se over 5 mnutes. The reaction m xture
was stirred at roomtenperature until the reaction
subsi ded and was then heated at 100C for |h. The hot
solution was filtered through celite and the filtrate
concentrated under reduced pressure. Water was added
to the residue resulting in the formati on of an off
white solid that was collected by filtration, rinsed
with H20 and air dried. The solid was then dried in
vacuuo at roomtenperature to give 5 as a light tan
solid (0.318g, 1.4mmol, 81% 1H NWR (500 102 WO

2004/ 024897 PCT/ US2003/ 030962 MHz, DWVSO d6) 512. 27
(apparent d, 1H), 7.77 (br s, 2H), 7.70 (br s, 1H)
6.97 (br s, 1H), 6.63 (d, J=8.5lHz, 2H), 5.57 (br s,
2H), 4.97 (br s, 2H) [0447]

N-[ 2- (4- Benzoyl am dophenyl ) - 3Hi m dazo[ 4, 5-b] pyri di n-6
-yl]- benzylamde (7). To a solution of

6- Am no- 2- (4- Am nophenyl )-3Him dazo [4,5- b]pyridine
(5) (100nmg, O0.444mmol) in dry DVF (15n) was added
pyridine (1 Ceq, 179L) and nol ecul ar sieves. Benzoyl
Chloride (2.2eq, 1.0mml, 141ng, 116L) was added and
the m xture stirred overnight. The m xture was poured
into H20 (150nL) and the solid collected by
filtration. The resulting filter cake was dissolved in
hot THE (25nL) and filtered to renove the sieves. The
filtrate was concentrated under reduced pressure and
the residue crystallized from CH2C12/ MeCH THF to gi ve
7 as a white solid (26.8ng, 0.062mmol, 14% . 1H NWR
(500 MHz, DWVSO d6) 613.22 (apparent d, J=210.95Hz,

1H), 10.48 (m 1H), 8.63 (dd, J=15.4Hz, 1.5Hz, 1H)
8.47 (apparent d, J 46.47Hz, 1H), 8.23 (d, J=8.58Hz,
1H), 8.18 (d, J=8.36Hz, iH), 8.00 (m 6H), 7.60 (m
6H). EIMS M+l 434.4. Rf=0.50(silica, 10:1 DCM MeCH)
Anal . C26H1902N5+2. 734 H20O [ 0448] The fol | ow ng
compounds were synthesized in a simlar fashion
starting with (5):
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[ 0449]
N-[ 2- (4- adamant yl am nophenyl ) - 3Hi m dazo[ 4, 5- b] pyri din
WO geoglo489ndamant yl am de. A white solid (20ng, BCDBS82003/030962
nmmol, 9% . M: 400 C dec. 1H NMR (500 MHz, DMSO- d6)
513.05 (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, J=8.15 Hz, g g4H) ., 7.87(m 2H),
2.04 (m 8H), 1.95 (m 6 m 7H). TLC Rf=0.35
(silica, 19:1 DCI\/IMMLNBM_L,@HMWE@ 8. Anal .
( C34H39Ns2+| . 5H20+0. 2CH30H) [ 0450]
N-[ 2- (4-cycl oheptyl | am nophenyl ) - 3H i m dazo[ 4, 5- b] pyri
di n-6-yl]- cycl oheptyl am dgsheheWsi te solid (100ng,
0.212 gqpl 48%(8 Mp: 374 C dec. in NVR (500 MHz,
DVSO-d %appazoeinmtom,rt,%m), 9. 98,N.apparent d,
2H), 8. 38 8275t 8. 12 (:8. 3z,
25.8Hz, 4H), 77 (t, 4H), 1.95-1.4 (seri®s wiH,in
22H) . 2fhlero-3Rrdinitgpyagng si | i ca, 19: 1 DCI\/!I\/EO—!)Z. EIMS ni/z
Mr1474.6. Anal . (C28H35N502+0. 27H20) [ 0451]
N-[2 (4- (3, 4-di chl orophenyl ) am no- ph@nyl ) -3H i m dazo[ 4

l\E%rldln6yl] 3, 4-di chl oro- benz . An off
vvhl t e"SBEY 4o P1S%ny, oy 26 oml,, 65% . N3 2- 374C
dec. -HH-NVMR{500 M1z, O{d6) 513.29 Mnnarpnt»d
2H), 10.64 (apparent d, NH,8. 63

1H. 8.29 (m 4H), 8.24 (m 10) | @’T‘Fﬁ%rﬁ“ 29 56
(m 3H), EIMS Mz M1 5713 3. Anal 83%

(C26H15C14N5Q2+2. 05H20+0. 1DI\/F) 103 WO 2004/ 024897

N-[ 2- (4 4 bgnyl am no

] pyri Hyl ) 4ch| orophenyl) be a d

solid (42 my, 0.084 nmoR),RCOSAPMF,RYp: ec H1
H)

(500 MHz, * DVBO- d6) 613.24 (apparent %O 54 (m

2H), 8. 62 (m 2H), 8.44 (apparent d, 8.20 (dd,

87Hz 24.8Hz, 4H), 8.02 (m 6H), 803(d J=8. 45Hz
EINS m 2 l\/H-l 502. 8. Anal.

12 O. 0.0L 045
o 8:3] 36'1237 N§ xyﬁgeny SOgPﬂ'ﬁNFe)ﬁ ]C:.}}_]plf%%%lggl[onygdme (g,
Wmm was Gusﬂe}ldédﬂrtﬂTEt(mxyp h’lﬂ?yiliﬂd' N?ﬂ@g"g o ald, \mhg? was added
l.id 0.24 I cd
d“?m(\%?ﬂl %{fé aﬁ/l%n%“‘iﬁﬁ/g’@hég‘?fﬂ%ﬁ rqopm (eérpimatém Thhe rmpq;lie W0s §ired for an
adtﬂlﬁbﬁﬁrmhngtfteéﬁf) roo?n @a:lnﬂe dagm }n%ﬁﬁ%lkgﬁ)eg ic? é) élzl aﬁﬁfe bath. The

(appar ent
resgltong YeHpwenlid was @811&(0(ﬂad b@l—ijltraﬂorBﬁqd d&ied3hlvactd NBOTE % WhIH 1.745 ¢

O3 58 970 57512 SN GG TG HEHS s RHo G2, TED, .96
(d, /=2.83 Hz, 1H), 9.17 (d, J/=2.06 Hz, 1H), 9.26 (br s, 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 (NHa4)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) 55.31 (s,

2H), 6.98 (s, 2H), 7.35 (d, J=2.55 Hz, 1H), 8.28 (d, /=2.91 Hz, 1H). EIMS M*'155.1.
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N C 3 NH2 02N-NH NH2 Separated by Si 02 gel colum

OZN H2SO4- HNO3 Conc. H2SO4 RT/ ON, 89% 100C, 1h N C N
W@Roon0LA897 1 2 4 Commerci al Conmpound NHACH 77% PAR0£20631030962

NH2 NH2 H2N 02N Raney Nickel H2/3h/RT N NH 98% N

d
1ol 001 © o 6-Nets e p Rt A i Az oS Ipgrime (4. To a stimed
sdtefi@l @ﬁycsl-dha:nﬁbesﬂnﬁfowrﬁdl}{%’ 3) G001 98- 28 hihd S i i 222 (50 m1)

2 Chl or o- 4-am nopyr ained’fro

wgs; ﬁd@dﬁ—aﬁrobggmi@yd@ (B@B&]lg, 2.6 mmol) and the mixture heated at 175°C for
2-Chloro-4 amn

248 e sl v TG sk BEidbaaet sodisgt priwSoeng gbe resuling

onahge @dhdjéblleIftﬂrb}ﬂﬁIHaﬁo@ﬁmﬁg 03,2 SPHe ﬁn\?\i éél@ru/é}gwashed with ether
njtric acid (12 m+12 nm) was added sl owy over

aefif ggeBio givent s aminsange zotid ¢A.6id >gt arlemmm,ss.m) thaed/aatused as is

wftﬂ Ie %H %10%Vef 8; t(? ﬁ%%e(%riscelH) 9.28
trea "h o ) tg ZIO "3
r
(i shoe 1y o eyl outd L 10
M5(¥(§4|\3H%f‘0§5@11% o I\@’Mqﬁﬁ) 5 Hz); 7.52 (1H, brs),

ana. A MBS ARt ohep ) el Sy R -y

cycBheayldmiderSno12- ¢ htiged shependivi @W}G Nﬁtdlg-(‘(1 ﬁtroﬂﬁéﬁ’ﬁj—yﬂ-lmMaZO

4%]@%2(? 0% gf)h(hfﬁ %@xg On_*St?’r a ml)nu% EZtO&{ (10 m)L) \1,\1?211 gragroﬁfplljlrgesc/i flask fitted
with a condenser was added Pd/C (10% Pd on carbon, 20 mg) and the apparatus evacuated
and purged with H, gas. The mixture was heated at 80°C under an atmosphere of H, for 3h
then filtered warm through a pad of celite. The filtrate was evaporated under reduced
pressure to give a green oil (88 mg, 0.35 mmol) that was used as is without analysis due to
rapid oxidation. The green oil was dissolved in dry DMF (5ml) and pyridine (10eq, 0.3g,
3.8mmol, 0.31mL) and cyclohexanecarbonylchloride (2.2eq, 0.836 mmol, 122.6 mg, 112
uL) added via syringe and the mixture stirred at room temperature for 15h. To this solution
was added H,O (50mL) and the mixture stirred for 15 minutes. The resulting solid was
collected by filtration and purified by flash chromatography over silica using
CH,ClL/MeOH. Crystallization provided 5 as a white solid (28mg, 0.063 mmol, 17%) 'H
NMR (500 MHz, DMSO-ds) §13.06 (apparent d, 1H), 10.00 (m, 2H), 8.33 (m, 2H), 8.12
(d, J=8.7Hz, 2H), 8.06 (d, J=8.7Hz, 2H), 7.78 (m, 2H), 2.37 (m, 2H), 1.79 (m, 7H), 1.66
(m, 2H), 1.44 (m, 4H), 1.28 (m, 6H). TLC Rf=0.35 (silica, 19:1 DCM/MeOH). EIMS m/z
M"! 446.4. Anal. (CagH31N50,+0.19CH;0H+0.0002H,0)
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WD 2004/ 024897 PCT/ US2003/ 030962 conc. H2SO4 (100m )

and heated at 100C for | h. After the solution had
w@omkeZishd room tenperature it was poured ont BCUSRNEB0962

ice (0.300g) and treated with 28% NH4OH until pH 3.

The tenperature was kept bel ow 20C with an acetone-dry

ice bath. The yellow solid was filtered and washed

with cold ice water and ai §ciddeess (119, 89% . The

dri edﬁg&oduct was boiled with C6H6 (0.500 L) with

cont i VP Ng NHjd+€ EsaH, i 9590 was amfl e \t &7

for 5 h and Al tered—the—yett+owso+i d naj off i$oner 3

(6.0g, 559N I NVR (DMBO-d6; 500 MHz): 6~ 1H,

d, J26Chldo-BlE)initépydding 1H, brs); 6.82 (1H, d, J=6.I0

Hz), EIMS: 172.9 (M 1) [0457] The nother |fquor was

purified on Si02 gel colum (30 g) by @lution wth

(Tol une- Et QAc, ( 85:15) affording the gesjiked m nor

| SOMRNH 4, he®9,608%0 - 1H NVR  ( DVSO- d8; 300 |MHz): 6

8.83 (1H 's), 8.10 (fa Ng 95 (1H, S¥ “EOMB Nl z:

174. 8 (WFLy,—172®»8 (M'1 ﬁg 0@1_)58] o

2, 4-Di am no-5-nitropyri di 2. A Qi an

4- ami no- 2- chl oro-5- nitropyridine (Zﬁ)‘i}n FI1é($i))[926}{5 76

mol) in 50 m 28% NHAOH was heated in a $&&l ed tube

at 120C for overnight. After cooling the reaction

m xture KO r goperature afforded orange red solid

GNQ- ¥ 7R/ 1H NyfRo( BES@ad, 500 M@N; 8,186
(1;@ 7085 (1H, br—sy—6-—73—{#H brs), H.6 (\>1-H@‘N02
S); MSNREz: 155.2 (M+1ph, 92%3.2 (M) [0459] N7 ~NH
2,4,5-Triéam nopyridine (6): A solution of 5 (0.540g,

3.5 mol) in EtOH (50 mM) and Raney N ckel (0.600 ni)

was stirred under H2 atnosphere for 3h at room

te ure. ; oduct was freed from catal yst by
fiItré@%’%naT%}E%&ﬂ'{celite N gj (=28 g, 989%) ;
1H NVR—{EVBO-d6—508-Miz) : 6 7 111 (I \s)/ 8865 (1H,
s) 5.120¢@Hh, s1krs), 4.64 (2H, bNS) "1 34(2H brs);

ELMS mz: 125 (M+l) and used as issin the next step.
106 WD 2004/ 024897 PCT/ US2003/ 030962 Schene 38 NH2

CO2H H2ZN N H2N PPA'\ _ NO 2 + 180C, 6h, 56% H N NH2
8 6 NO2 7 Acid Chloride THEgyr'hine

RCOCI, Pyr, DMF ﬁ%—@—w
? N/ NH O

14%

[0442] 2-Amino-3,5-dinitropyridine (2). 2-Chloro3,5-dinitropyridine (5.38,
26.4 mmol) was suspended in EtOH (75 mL) and NH,OH ( 28% aq., 30 mL) was added
dropwise over 25 minutes with stirring at room temperature. The mixture was stirred for an
additional 20 minutes at room temperature and then cooled to 0°C in an ice bath. The
resulting yellow solid was collected by filtration and dried in vacuo at 80°C to yield 442 g
(26 mmol, 98%) of yellow solid. "H NMR (500 MHz, DMSO-dg) 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 of 2-Amino-

3,5-dinitropyridine (2) (2g, 10.8 mmol) in MeOH (75 mL) was added an aqueous solution
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HRT, 4h, 58% ON\ NH NNNH2 ON N- 10 H
RaneyNi ckeUH2 N\ / NO2 EtOH, 80C, 30 H Acid
w@hdoan24se7 THE/ Pyridine mn, 92% 9 RT, 4h, 51%c/BSN03/830962
NHONN\ / NH / HO I\/E()—|HO 11 CH3SBH RT/ 2h x2
52% 3 3 .12 C.  [0460] ) }
of QN@@:&Q(}%% ]é)n@;@, g§@We| aﬁfm@pgpe@tg]e over 20 minutes. The mixture was

stlg‘x% E%J af g&ﬁi&%&rﬁmm%ﬁlﬁ‘%s atzro%i te eké%fﬂenaﬁlgyt?élg hQﬁed Qt reﬂux for 30

ol ¢ acl
mibu(3@ m“h@bolutwvawm edcéasd uono@mer(l@@gt)lreamﬂ the atbl&ticeltectt& @@ filtration,

rinp e ol S Catiah. srt (5o ki of thort ipesiiisadg eive 3 as a
recEgcg)cM@por Lgtf ﬁhﬁcﬁe%%)’”@f N (Sd@)VM@FLdUMS’@-&f 5591 (d2m), 6.98 (s,

ion w se (caution) till effervescence
2iDeas8dd, JﬁﬁéS&Ezgvl/iﬁI)s&% G, deh9bfhclﬁ) {EIMES MBS 56i1l. t er ed

L

of‘c 'iﬁ@lgﬁlﬂ&%ﬁﬁiﬁﬁd{n@e @5 0GESUry- Dyridifes85nde was added 4-

sol'vents were refmoved and the nitro am ne precipitated
nitrpliehzexicorido (@87/5@ g.7nqrool% 784 thesmturqwsr\qumscmmemperaWG

fmz 2@? w«g gu%aljre( NE 51;14 pmgr%% ?l]\‘it? %2167 1'}3'[,) %};Wrﬁ?&s fo§3§?)m£utes. The

re Lﬂiﬂh‘? alnsly 280d (s Qollpcted B¢ Gilfratidec hmh eixggliewith FXY bintél no pyridine
aci 2 (4-nitro-phenyl)-3Himda 0L45 %)
repmpined n“éh%scghd] wamdaléd myvacurg & &4 G iq ﬁ‘g)’es P Blogs sgid (1.15g,

3%%%(%’1)1?) f]écyc ex%@%??%ﬁ Pg}d% ori gﬁ“ T H%%S’;;ﬂ(d J=2.55Hz,

IH)5 @&WU}ESM& aGIIdeSI 35 m,d]ﬁzii’rﬂza(ﬂ}m 8radofah, tfe@rﬁleaEH) €7.62 (br s,
The _reaction was quenched by the addition of
Z%EEMS MndY2de yellow solid was filtered, air-dried

212 ) BN, E@i oI il 0. o
stipredd L$u$peﬁs1(>ﬂ. 095 @-(25884n0-3-pitrop@7idin-3-yl)-4-nitrobenzamide (6) (1.15g,
3.8mmol) in ethylene glycol (75mL) was added HCI (Conc., 3 drops) and the mixture
heated at 160°C for 6h. The solution was cooled to room temperature and poured into H,O
(200mL) and the resulting solid collected by filtration, rinsed with HyO, and dried in vacuo
at 80°C to give 4 as a pale yellow solid (1g, 3.5mmol, 92%). 'H NMR (500 MHz, DMSO-
dg) 814.58 (br s, 1H), 9.28 (apparent d, 1H), 8.88 (br s, 1H), 8.51 (d, /=8.39Hz, 2H), 8.45
(d, J=8.28Hz, 2H). EIMS M 284.3. Rf=0.55(silica, 19:1 DCM/MeOH)

[0446] 6-Amino-2-(4-Aminophenyl)-3H-imidazo [4,5-b]pyridine (5). To a
stirred suspension of 6-Nitro-2-(4-nitrophenyl)-3H-imidazo [4,5-b]pyridine (4) (0.5g,
1.75mmol) in EtOH (40 mL) was added Raney Ni° (lg, slurry in H,O) 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 H,O and air dried. The solid was then dried in vacuuo at
room temperature to give 5 as a light tan solid (0.318g, 1.4mmol, 81%) 'H NMR (500
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WD 2004/ 024897 PCT/ US2003/ 030962 NWR ( DMSO-d6, 500
MHz): 8 13.49 (1H, s), 10.38 (1H, s, NH), 8.76 (1H,

WG 20040248971 4H, dd, J=15 and 5 Hz); 8.34 (1H, sSPCT/BSZB83/030962
(1H, m, 1.80-1.20 (10, m; M5 nl z: 366(|\/H) 364 (M

N@zﬁpﬁ%@ﬁ%@éﬁ?ég@%ﬂéﬁ@ e 7P 518, 7GR, 1) 6.97 br s, 1),

6I6B({ 8108, PRIV GRS A 49905 8] ot o (0. 0osg

0. 26[044%) ) |M[E(4§Be(lmmh)daphenyl)sBHFmadam[4,5 lﬂpyﬂﬂmf.@y]]-

Ni c O 00 sphere. at _80C for
bRl 10 P ofitront 4 | AT RS A ok Skt Hrigdezo [4,5-
blpfEekk fig

A oot e A 01 B s 10
all(bmlesulep$1e{/®4%nzﬁlylc(]?]nibndammr boxyholc 14lahgl 116ul) was added and

2-(4-cycl ohexane nyl - phenyl ) - 3H_ i m dazo
S i S OF A e (P tere WS Somked p e P ORLbnd the solid
collfcel- ﬁErat1Qn24Thenf§§lhl}mg F16f Xakmfﬁfs'sgl'v@@ i&}lgt EHF (25mL) and
m/0.3 m ) cycl ohexane” carbonyl chloride

filjered tq wmwp thmse@@d dihe filigats trias cententrated urrd&reratheedaprﬂsmre and the

d wit
e Dy 5] SR CIAMIRGH 0 UETP Rt WHPER, e
0.d62:86ho0l, 88%). PHNRIREG 0bVIEYIDNVE e 528 .2 '(%?psaig%léd J=210.95Hz, 1),

Elution wWith ethyl acetate afforded the

143 tractt), 8634dd.| Sfitt4Hze 11581, 1;H) i8cH 70(apBBgnt(d F546.4 Nz, 1H), 8.23 (d,

4285, MV 6N ooy 81808 cf 1 g e

Rb#(BSQ(chaZ'I0(11]bCng)}gzﬁaag)aczgﬁﬁozlgﬁ?éml%@‘lz) 7.79
(1 g3l0448l7 ( e Pl)lowlg cmmomdf Welx%yrghf(sgmﬂ)mmmnaar fashion starting
W{tM(g)) Anal . (C26H31N502.0.91 H20O C, H, N [0464]
Cycl’'ohexanecar boxylic acid

[2 (B4¢9jicl oﬁ\lém(%qdaamamwlamhepyén)yli)?ﬂ mﬁalmégl{Sib]ﬁy;Lr@dmé-yl]-
r| | e-.q- - am o) a
tyipile: Wi i g0Ra0f0 e AL INE: At ek (B MR 0o
MHz) DMSbb@GW%gldsO&bga@ﬁﬂ 9 ﬁﬁ 099, ), %dtﬁgegar@%nt d, 2H), 8.33

stirred at roomtenperature or 2h.
(apparonvied] 2iDd8133r @A UERMB. 23 €5 i e8ahddd,afet thElzanal 4H12heH) 7.87(m,

2 D040 Sino b Gt §3 485 THESHEC Pn%efs'skéé‘?:‘%%@% biineon).
El%lﬁﬁ/ﬂ%@@tﬁs £08, (M‘!?[-LngO{Fl sﬁﬁo@é dcﬁabiig . olaz )25

7. 871045¢, dil_\l)’ - [p=h-cy ePthllaTlallOléllﬂﬂyl)é‘QH-lmuﬂz&O[‘Bﬂb]m)l‘ldm-ti-yl]-

B i Bt oo
(smmﬂgDMsg\u%%g%S (M@a;’@l@ﬂ/ ﬁ@)ﬁlgg)g gﬁft?chﬁ)Oé;@@@%n 2H), 8.27
(s, 1H), 8.12 (dd,/=8.3Hz, 25. 8Hz 4H) 7.77 (t, 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. (CysH35N50,+0.27H,0)

[0451] N-[2-(4-(3,4-dichlorophenyl)amino-phenyl)-3H-imidazo[4,5-
b]pyridin-6-y1]-3,4-dichloro-benzamide. An off white solid (150 mg, 0.26 mmol, 65%).
Mp: 372-374C dec. 'H NMR (500 MHz, DMSO-d¢) 813.29 (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 5H),

7.88 (m, 3H), EIMS m/z M™ 571.3. Anal. (Ca6H15CLN50,42.05H,0+0.1DMF)
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N/ N~ 2 THE/ Pyridine HH RT, 3h,67% 13 8 Raney

Nickel /EEOH H ON N 80C, 90 min, 100% N\ _ NH N H
w@ohgiozhsghl ori de O N NH2 15 THF/ Pyridine H RICTONSE08/630962

14 H Acid chloride THE/Pyridine O N RT, ON, 16% N

NaBHg/ EtOH N/ NH H N IKZ=o 80C, |h, 14% 16 OH

[ 04 gBA52Ad aMiR-(dr 64~ cupb@@elnybammquhenyl) -3H-imidazo[4,5-b]pyridin-6-

yll; ﬁéﬁﬁﬁqrﬁé {l)Fl? %z?ﬁ']%‘ésl_l-l el'%o gﬁ@? W% |0n%84s sl e Mp: >400C

! - d F(HF4 I RE),N@.62
B L

2H),08 280@ppatent 1d,n2i3),) 8-20edd adefodHant BHe Akt &P% @i Pk aB8.03 (d,

sy, B PR €0 Tk Ap G PR PR CL AR

er PasER6kyphe oPHB lgHI- widazg[4,5-
O&?gg]s aqu[%Sﬂ't( to %I ve 1%“%%1“20? %’7)0 l [

bh(mxﬁm@ﬂ] (Goethoxiphend)-bgnzpmidey) AbW%nte m@ld éléom 1,24 mmol,

g B S d S g, i,
(apphehd d, [4@166@]6#@&@131%% 213)“ a4y [(ippament d, 2F), 8.18 (dd, J=8.25Hz,
m no- p m daz

ool il RS Rl AL 5 o e a0k, Al
(Cﬁl?%l%&o%ﬁﬁ&?@gm piyckel  (0.200 ni) in EtOH (10
e

WAS Stifre r H2atm)sphere at 80C for 90 mn.
TLC showed no starting material. The product was
freed fromcatalyst by filtering through a celite pad
and evaporated to dryness to afford the am ne 14
(0.200g, 1009 used for the next step. 109
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WO 2004/ 024897 PCT/ US2003/ 030962 [ 0467]

Adamant ane- | - carboxylic acid
WO 200442489mmant anecar bonyl - phenyl ) 3H i m dazo[ 4PGF/U$2003/030962
pyridine-6-yl]-amde (15): To a solution of am ne 14
(0.200g, 0.50 mmol) in dry THF-Pyridine (10
m /0. 400ml), adamantane car bonyl chI oride (0.150q,
0.75 mml) was added and SIEI ”f'}j room tenperature
under ar gon over ni ght. é ion was quenched with
Water and stirred at roomten'peratur pror 30 mn. The
yellow solid was filtered and passe "% hr ough Si 02 gel
usi ng CH2C12: MeOH (95:5) as ,\?I uengl_t hat vyiel ded
the desired product 15 (O. 1503,2 o . p. 265C, 1HNMR
(DVMBO-d6, 500 MHz): S 13.02 (1H, brs, NH), 9.48 (1H,
brs, NH), 9.37 (1H, brs, NH), 8.64 8.24 (1H,
s), 8.08 (2H, d, J=5.0 Hz), 7.88 (2HN d, 5.0 Hz),
2.03-1.60 (30 H m. EIMS mz: 449.6 (M1l); Anal
(C34H39N502x0. 85 H20) C, H, N. [0468
Adamant anefHz car boxyl i oNaciNg

NH,

phenyl) -
To a sol

dry pyri
4- ket oadamaint an@! car bony!|

0.

hl ord¢;de (0. O90g,
mol ) was ablded and stirre@ at roomtenperature umder
ar goCommesnialiCghipound usual work-up (as nentioned in 15)
af forded desired product 16 (0.025g, 16% . NHOHZ250C,
1H NWVR (DMSO-d6, 500 MHz): 513.05 (1H, brs,128r/6h9. 56
(1H, brs, NH), 9.46 (1H, brs, NH), 8.26 (1H brs),

8.24 (1H, brs), 8.11 (2H, d, J=
J=10.0 Hz), 2.20-1.80 (28 H, m;
Anal (C34H37N503x 1.36 H
Adamant ane-1| - car boxylic acid
hydr oxyadamant anecar bonyl - ph H i rﬁz@%ﬂ%[ 4,
pyridine-6-yl|-amde (17): To of%of 16 (. 065N
ng, 0.115 nmmol) in EtOH (10 m ), NaBH4 (0. 020g, O: 53
mmol ) was added and the m xture stirred at 80C for

| h 2,46 ridrhiaopyridias (5)emmvedpaed ftdne theesf,Rué Rousseau and R.K.
VaRiinsMIt Hetepdcstlic Thempytad Wil Wal96dieis@ogsy i n McOH
and—THE and fiftered to Trenove any 1 norgani c solids.

The product 17 was precipitated out with MeOH and

OSK}@A?] é\l\,g%liio%gs i an%gflllést(gge%(a%_‘%lf%pg? iﬁjﬁé}l(y% commercial

Sogmggs (2H, brs, NH) 8.59 (1H, brs), 8.29 (1H brs),
8.10 (2H, d, J=8. ngz 7.85 (2H, brd, J=8.3 Hz),
4. 7000433, bﬂsChloJH) -4- razmylmr'(dm (2r2- 633110@42911110 pyyidine 1 (15g)

o 80 £ 40 50 B B 0o

nif?eTdcBR00311A3 0§ #ras Sddweingtowlly der a pbliod of 40 min. The reaction mixture

was stirred at room temperature overnight and poured onto crushed ice and treated with

&0 Hz), 7.87 (2HyH:2 d,
EMS mlz: 564 (Mtl);
54 (ML

( Raney Nickel

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 MHz): 5 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+Na") and 173 (M").
[0456] 4-Amino-2 chloro-3-nitropyridine (3) and 4-amino-2-chloro-5-
nitropyridine (4): Finely ground 2-chloro-4-nitramine 2 (12.5g) was carefully dissolved in
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HZN N N(r)2 Acid ChloridO N NO2 N C N Pyridine, 80'CH
H 21i, 30% 18 8 Raney Nickel/EtOH 80C, 90 min, 75%
woR@4ANSNH O N HN H O Acid chloride NHa 20 Ryr/Usiong030962
RT ON, H 39% 19 [0470] Cycl ohept ane carboxylic acid
4n|trolphen -3H i m dazo

, O- .
HOn 6D fmd et g B)0°Cotoedhuch s thy selifismhst cooled to room

‘ cpﬁefﬁgﬁ%awgﬁé%%onﬁ&h% (R T o i

3. VYH&: teeptetiratwa8 kepf eslow2 20°C With arne:axetdnemrm teptte nThe grellow solid
addi ti on of water nd t he

wap |filteéqde@1d ‘é(?ﬁhedleffb%P HeE %%I&%éeﬂ %H&'E@Z g 385 dé dried product

wag %loﬂgg ylgllr %E S’UOt ]%)0\9%% g&ﬁmu O/fﬁmeE ‘@he)ébﬁlltlgﬁ QVats tE%oled to RT

for\iHh Jand &ﬁlﬂére@&hé jzbl;lovb padid mlhj))r isoge7 8 (0.0B, 51%)5 HI‘I]IT-MR (DMSO -dg; 500

ifzisa T 8 1o 1. 2oustTh e 3atp Gk ortaofthy pys: 1720 o0

b, [0471] Cycl oheptane carboxylic acid
[ 2- (4- am no- phenyl ) -3H i m dazo[ 4, 5- c]
pyr i[6457- 6- Fhi mthatdiquoOyvas Augticdiond¥HOofgel golpmni38 g),by elution

wifh S ROARhs ST S hadbe s Buhisey &0 o, VR

(DIMSO-dsIs0RdIRy: 558.88 L) @), Batoe(l Hbrs) Ld1es5 @H, »E, FIRIS@s: 174.8 (M),
freed from cat al yst by filteri ng through a celite pad
1728dMVapor ati ng the sol vent gave a solid 0.094g (75% .

Th at[oéﬂ?sa i us Sql lﬁo-Soﬂltrog)?ﬁdﬂﬁax )S t gpsohﬁtﬂﬁ’igﬂ 4-amino-2-chloro-5-

Cycl ané” car boxyl
nity@pyidirey @) ¢hept ane (mmckib)llryﬁ() pileadph N-HA,BHE s teated 4y &sedled tube at

125”[%: grl agg?u%‘tj‘%( éﬁ?ﬁgrrpoaflyg Iﬂgpr ;egg“%myggw%é) toagca)m 4e1gf>erature afforded

or Wag%heag%@rse(ooyamgom) chi anie s AR, sbo MI1H28 9B{IH, s), 7.35
and thé solution sti rred at rqomte erature
(1Hylr )i G (1I\ﬂﬂlre)r 5\6a € BasMS ol oM BF 163 2%@@&0@

sol fur.e was,.Sti ed at met tur

For TS At ifutiiine B hRbulie By pIEER ¥ mmon) in
EtDIM Goghi) %@R@ﬁemickslqu mipivdé sﬁrgedmﬂdlar H§ bmlosplaare f@t3h at room

afforded a white solid 20 (0.050Q0g ? 194C; . 1H
IR UEN/S Ghgaprodiy was freed from catalyst by fi tratlon through celite to give 6
(0.428 g, 98%); 'H NMR (DMSO-ds, 500 MHz): & 7.11 (1H, s), 5.65 (1H, s) 5.12 (2H,

brs), 4.64 (2H, brs) 3.34 (2H, brs); EIMS m/z: 125 (M*!) and used as is in the next step.

106



MHz): 513.40 (1H, brs, NH), 10.09 (2H, s, NH), 8.81

(1H, brs), 8.145 (2H, d, J=9.0 MHz), 111 WO
wQOMhD@4B97 PCT/ US2003/ 030962 7.82 (2H, d, JeOr/0S14n3/030962

2.74 (1H, m), 2.49 (1H, n), 1.91-1.25 (24 H n); EIMS

mz: 474.4 (M+l) and 472.6 (M1); Anal (C28H35N502)

C, H N Scheme 41 H H2ZN NON N\ - NO2 Acid

Chloride NO2 N Pyridine, ee/3N\/NN H ON, 31%

I H 8 21 H Raney N ckeVMe THF O N N - , 2h, 88%

N NH/ N#0 Acid fe'dride p NN 24 Pyrldlne 80C \

NH2,, @2h ahd Rt for Rh N H 40%HH2 nchl Aci d
chl OF | ridi THF/ PR i di ne N N N NOZ0%
RT, ON,|[l47% /1N de°d\bhl\‘l6% O 23

NaBH4/ ECONBOSk@h 07 79% H p N

6 N02
Acid Chloride| THF/Pyridine
RT, 4h, 58%
@] :::
n
__ Raney Nickel/H, I NO,
. N N
EtOH, 80°C, 30 H
Acid Chloride|THF/Pyridine min, 92% 9
RT, 4h, 51%
H ,
O M N
N NH
P~ NH
H O MeOH o
11 CH3SO3H/RT/2h x2 CH3SO3H

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 neutralized carefully
by addition of solid K,CO3 portion wise (caution) till effervescence ceased. The brownish
green precipitate was filtered and washed with water and dried. The solid was taken in
(CH,Cl: MeOH: THF: NH4OH 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 (DMSO-ds; 500 MHz): §11.10 (1H, brs), 8.77 (1H, s), 8.45-8.25
(4H m), 6.50 (1H, s), 5.67 (2H, brs); EIMS m/z: 256.4 (M"") and 290 (M-+CI’);

[0461] Cyclohexanecarboxylic acid [2-(4-nitro-phenyl)-3H-imidazo[4,5-c]
pyridine—6-yl]-amide (9): To a stirring solution of 8 (0.116g, 0.45 mmol) in dry THF and
Pyridine (10 m1/0.300ml), cyclohexanecarbonyl chloride (0.100 ml, 0.68 mmol) was added
and stirred at room temperature for 4h. The reaction was quenched by the addition of water
and the yellow solid was filtered, air-dried and dissolved in EtOAc and passed through a
bed of SiO2 gel. Elution with EtOAc afforded the desired product 9 (0.095g, 58%). 'H
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N\ \/ NH/ HO 26 OH [04731 Pyridine-2-carboxylic
acid [2-(4-nitro-phenyl)-3Himdazo [4, 5-c]

WE004d24896- yl | -ami de (21): A solution of am neP@I/US2003/030962
(0.145g, 0.57 nmmol) and picolinoyl chloride

hydrochl oride (0.180g, 1.01 nmol) in dry pyridine
NIMR)(DMSO-slt,i 5008dHa): 5130t (1Hesp @038 (1S, &Néﬂ ggﬁt(lHAﬂt 841(4H, dd,

=Pty 3 gTE60. oS b P00 sb RSO AN 304 o

)Sf&zprgﬁictwﬁéuédd%rtﬂetﬂéx 12 MeOH (100:5) affording
t he 'desired product 21 0653 [31%

74
Pyr |[Q|46a§; 2 Gmlmaﬁﬂlpgirb@xﬂlc acid [2 (4—am1n0-phen]yl) 3H-imidazo[4,5-c]

pykf;l'llieﬁ Yz dFr@m/ N ?@ﬂlgﬂ gf CtP[O?S% mmol 1n 2E’cOH (10 ml) was

stifrEd G328 Raﬂe}zﬁl?ckmm 300| 1A1) Tinlfériefdrb g@&lﬁ&bé{ﬁlﬂﬂe) at \8/9%!3 for 30 min. TLC
stirred with Raney Nickel (

she e ﬁéﬁ@gavat%%npm@éﬁp‘@%saﬁrﬁ%‘e&% o ehiolyC &5, glEion dhagugh celie to
ylé1aﬁl%ﬁlezlzoqpﬂo%g%g§z¥/§>tthmw£§dstsa adis 9ot delif @yglh celite to

Ive dried and used as is for the
next[04ﬁ3¢p c@da@xamycaxdmﬁuzac;e\r[Bdﬁwpl@hmmwrbonyl-phenyl)-SH-

b L PR ILPE: BFIAH o i ARl 8, o s, 024

210,309 Gh koxlahexaga chdoiy] ehbidd d0.060 ml,
m%@l)%ggﬁymﬁ%ﬁ%%m%lﬂ in d? 2 g Pyri di r?e i < "

0.38 m@bwaquemdﬁlﬂﬁﬁ@@r%ﬁn te(ﬂmer'«tt@rﬁ-pfelf 4hy Eféle reaction mixture was

qug‘aﬁ%g? drggq twl,?ﬁér Hagtlal\@ﬁzé ?:g %%d@ﬁg 515‘/};1)&9 soﬁffll fé:lteri(h dried, and

puNiFiad (HYEBD: §16ed 5f)9102|\é'dl) Eluod 3\1161 ¢t ackint, affdlrl)e;d th® dégired product

10, 13 7
llgfrzs)hghBYE#T@W( 14 G033, (5 %EGN&H%;S gws“ff‘&é‘ ?93%%@ 00 Sz} 5 12.99
1 7 2
(1§r§?s i@zie 2731]@& Brs( ?Jéi{) d. O?’Sﬁ{ NH% 881()11(1 bks%ot; 27 (1H, brs),
8.071.62H,, J—&o&nz),w 18 (ZHOd H=9r@ Hz); EISWSIH;L m), 236 (HH({ w.1).83-1.17 (20

H RS 4 B O S GE R Ak, fraittEBLoSn o)t B

[ 2- (fda64iar n wneméamdxynb aeial 2= @kéycldmeﬂ@z@a{rvo@@henyl)-sﬂ-
pyr|d|n6 -am de ag@ A sol ution of 22 %
mﬁda@ﬂ,ﬁwﬂmyndln%@l—aﬂm dimgHisesynifenamidesa t(@Zbe g2 solution of

11f %OEIQ)Q%]T@Z%% h‘rl]ncqg ﬁé Lﬂ%r?( efflzhe m%ta'cfcf @Cb A) %ig%ﬁdded and

€ s o was t
st&&%al(ﬁzﬁ%tefrmerdtﬁre faineh. S"D]ha ﬂ)lvmefre Iretmqsm vader pdesddressure and

actgilgprngggcll1 6 eI eg | Lfg @as cEif Rﬁ@% [;Iw%g“ n% %Bgrﬂe product 12

"d’}% 52@@13%4319 55%?6782%51% WR@QA 4o (F:?be MPFZ? 5 1\H9 (1H, brs, NH),

10325111{ &T45\]HLF¥ TH(EL, 8)88265 (ZHHL, Jd=9 0JHg), §. §42H, d, J=9.0 Hz), 8.78
(13{ 35t 2% G &2 Mon! w801 b8 20%0 15 8y Bk m/ ZE1.§J(M+CH3303H),

446.5 (M); Anal. (C2sH39Ns05S, x 2.20 H;0) C,H, N, S
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Hz), 2.0 (3H, brs), 1.92 (6H, brs), 1.72 (6H, brs);

EIMS mlz: 493.5 (M+); Anal (C29H28N602 x 1.23 H20) C,
woR00M02480777] Pyri di ne- 2- carboxylic acid PCT/US2003/030962

[ 2- (4- (4- ket oadamant anecar bonyl - phenyl)-3H i m dazo

[4,5-c] pyridin-6-yl]-amde (25): A solution of 22

(0.077g, 0.234 mol), 4- Sehewaddnant ane car bonyl

chloride (0.098g, 0.46 mml) in dry rldlne(5 m )

wag \stirred at roomtenperature ove ALt er ual
wor K- HTENSO was. 1 1 eatd@loret h satNI\p NO,
sol i dnN Jlteged thr ougﬁHE’Pmdn@r eq flﬂmel

precipitateiwith MOH et RjIPh&Cet a nd hexane to
give a solid 25 (0.085g, 70%. M p—236C, 1H NWR
(DMBO-d6, 590 MHz): 6 13.19 (1H, brs, NH), 10.48 (1H,

9.57 (1H brs, NH), 113 WO 2004/ qBagolyicke/EtOH
)3, .765 (1H, d, J=5.0 Hz), |80°@:20minH00%
L 24 (1H, d, J=7.§ Hz)y, 8.12

c( Zkbid droriad :8‘? -%NHZ
505 gyw%ﬁ | (C29H26N603
478] R TG arboxyyic acid
[ 2- (4 (4- hydr oxyadanment anecar bonyl - l')-3H{i m dazo

[4,5-c] pyridin-6-yl]-amde (26): To a s& dbiidaNTEHPyd&ne
. O . in EtOH (10 m ), NaBH4 ( QRD2Dgl6%
ded and the solution sjirred & 80C

gup (rmenti oned. p Hy)

corrpoun 6 as V\:hllte )—d—@'NH
C MEEDVBG 06, ~500 IHz) o
. ach Wr%lh M) B & 10442 (1H,

each brs, NH), 9. 9. 33 (1H each/b NH), 8.77

(1H, d, J=5.0 Hz), 8\72 (1H, brs), 8.64 (1H s), 8.4

& 8.46 (1H each s), @245 (1H d, J=8.0 Hz),

8.15-8.11 (4H, n), 7.90-7.87 (4H, m), 7.73 (2H ),

4.67 (1H each, s, OH), 3.72 & 3.64 (1H, each, brs), ©
2.49-1.38 (26 Hz, n); EIMS miz: 509.6 (M1), 507 6 (M

1); Anal (C29H28N6G3 x 1.77. H2O) . C_ H N 114

2004099397 Adamants savzBylo acsl: rﬁ%ﬁ%nztwwhenylhé)ﬁxm}ldazo [4,5-c]

o P R BN A 490005 o
dyETHE-Py@iae4hs 76%0.400 ml), adamantane carbonyl chloride (0.280g, 1.41 mmol)

was added and the mixture stirred at room temperature for 3h. The reaction was quenched

1 and 13'19 (

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-dg, 500
MHz): 5 13.51 (1H, brs, NH), 9.60 (1H, brs, NH), 8.78 (1H, s), 8.45-8.40 (4H, m), 8.32
(1H, s), 2.00-1.60 (15 H, m); EIMS m/z: 418.5 (M'") and 416 o).

[0466] Adamantane carboxylic acid [2-(4-amino-phenyl)-3H-imidazo[4,5-c]
pyridine-6-yl}-amide (14): A solution of 13 (0.200g, 0.48 mmol) and Raney Nickel
(0.200 ml) in EtOH (10 ml) was stirred under H, atmosphere at 80°C for 90 min. TLC
showed no starting material. The product was freed from catalyst by filtering through a
celite pad and evaporated to dryness to afford the amine 14 (0.200g, 100%) used for the

next step.
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NNH 03 O0d | 0OHNRX p NH NO2 N NNHO N NH2
Pyr, rt, 18h, 66%2 4 5 0 1) HC, glycol, 160 C 5h N
WOoHedoH/0248002 2) NaOH, EtOH, heat, N N\ / 3h, FSRESR03/030962

steps. H 6 0 1) (COCl)2, CH2ClI2, 18h N 2)

2-am nopyridine, Pyr, 18n NN N)No HNI NH O 3)
Ran 5[946\]F F@dammﬂﬁcamomlcaclﬂg i2-¢4-adamantanecarbonyl-phenyl)-

SRR A PO P B 3 gk 31 agfing 12 0 2008, 0.50
nn{lémdﬂramy]mmewndqm(nboﬁw yomunh palamaptieeykiborylidhhyidecl0a 50g, 075

RO EmE Pk s e e
qué@ll%fi'wﬁﬂl Rz HEe‘}S’ 62@ (stn%cp b A mPe;n‘l o4 agfgg 30 Ininl 59116 }Qﬁ)w solid was

nnno a solution of
ﬁlﬂdﬂqu( easpal th?m@hrﬂl())é OB CRlgCL 7 MeOH 945 )ow skeivibat yielded

theyrdosbe SPRbPng Sl et PR A8 of Compar ity DM§0-06. 500

Mzl 18fge 1mﬁvr§fNH)t o t1FE b, NHY, ©.37 H)%H QGH) fﬂ@i (1H 5), 8.24
|ce/I—|20((2 aDd stirred for 2(lmnt en al

(15es) BHS (2H, d, J=5.0 Hz), 7.88 (2H, d, J=5.0 Hz), 2.03- 160 (30H m) EIMS m/z:

449.6 (M*); Anal (C34H30N50,x0.85 H,0) C, H, N.

[0468] Adamantane-1-carboxylic acid [2-(4-(4-ketoadamantanecarbonyl-
phenyl)-3H-imidazo[4,5-¢] pyridine-6-yl]-amide (16): To a solution of amine 14 (0.110
g, 0.28 mmol) in dry pyridine (10 ml) at room temperature, 4-ketoadamantane carbonyl
chloride (0.090g, 0.42 mmol) was added and stirred at room temperature under argon
overnight. A usual work-up (as mentioned in 15) afforded desired product 16 (0.025g,
16%). M.p. 250°C; '"H NMR (DMSO-ds, 500 MHz): §13.05 (1H, brs, NH), 9.56 (1H, brs,
NH), 9.46 (1H, brs, NH), 8.26 (1H, brs), 8.24 (1H, brs), 8.11 (2H, d, J=10.0 Hz), 7.87 (ZH,
d, J7=10.0 Hz), 2.20-1.80 (28 H, m); EIMS m/z: 564 (M""); Anal (C34H37N505x 1.36 H,0).

[0469] Adamantane-1-carboxylic acid [2-(4-(4-
hydroxyadamantanecarbonyl-phenyl)-3H-imidazo[4,5-c¢] pyridine-6-yl]-amide (17):
To a solution of 16 (0.065 mg, 0.115 mmol) in EtOH (10 ml), NaBH, (0.020g, 0.53 mmol)
was added and the mixture stirred at 80°C for 1h. The ethanol was removed and the residue
was washed with water. The product was dissolved in MeOH and THF and filtered to
remove any inorganic solids. The product 17 was precipitated out with MeOH and EtOAc
as a white solid and filtered 0.011 mg (14%). 'H NMR (DMSO-ds, 500 MHz): 5 13.05
(1H, brs, NH), 9.36 (2H, brs, NH), 8.59 (1H, brs), 8.29 (1H, brs), 8.10 (2H, d, J=8.3 Hz),
7.85 (2H, brd, J=8.3 Hz), 4.70 (1H, brs, OH), 3.72-3.60 (1H, br s), 2.20-1.40 (28H, m);
EIMS m/z: 566.6 (M), 601.5 (M+CI"); Anal (C3sH3N505x 3.5 H,0) C, H, N.
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The white solid was collected by filtration, rinsed
wth HO and dried to give 18.7 grans white solid.

w( 20080248The solid was suspended in H2SO4 ( concPCB0S2903/030962
and heated at 100C for 1.5h. The red solution was
adjusted to pH -3-4 using aqueous NaOH and the yell ow
solid collected by filtraehesse4hd dried in vacuo to
give the product as a yellow solid (6.2 g, 82.5

6%nN t ha as used as |s WI(b
puri |ct| Afysidhehlgidaj t r p- cot|n|>r.*NOz
nmet hgr (‘ A soI utl’yr(ﬂmexﬁf)

Ani no-5-nittro-ni cotinic agidoks(2) 2 q, 8 5 nmol )

in MOH (&0 nl) and H2SO4 (conc. 25 ni) s heated

at reflux for 5h. The solution was concentriated _in
vacuo and the residue treated with saturat “%MW&OH
NaHCO8 sol ution until slightly basic. The r[gB8ifl 9qmig 75%

soI| \@s ol lected by filtration, rinsed with HO

Cand drln\ml_gl ve the product agya yellow
4 .8 2 ol \ 30% that was o

out futher purlf'ca?| OReid dHlidade Of t e\ig\l\/lg

MeOH (L9 1) sho a I@@ﬁdipeqimoNpun Zat N

Rf--0.5 conpared to e baseal i ne staf mat eg4

[0482] 5, 6-Di ami no-nicotinic acid nethyl ester 24) To
a suspension of 6- Am no-5-nitro-nicotinic acid methyl

RandHdl, Thacisngeiane cphoylE e PorbRiraPEFs L g amidazod,S-c
py‘rlhcﬁfé g%{}fallﬁﬁfet as): ak SR RFamifEs (@Qmﬁs @hﬂrlﬁmfoi)rm 4y Pyridine (5

lon was filtered through e and .
mlg end ep¢lokapéahe qarhmwwﬂoroie (@LM)Q mhd . 2rothed: wassheatedrap §QC for Zh.

iRl B e e A, A S R . i

dried 3nd padsed uﬁaﬁgﬂa slogtgreﬁccn@hﬁr Esitig viilth h&3fane 051026, (6 4) ylelded the
[ 0483] 6- Ami no- I tro-benzoyl am no ni_cot i ni

demdqmod@@t]&(O(@)Sg, 301*/9) angth@f o, 500 M2): 51058 (H, | Brs, NED,

3.7, q??"ﬁﬁ) ?rlfzi’%b@'( %%g 1855802 (1, 103188195 (12 H m),

EIMSil/2: B30 (DY), nmlgm)deh(s 5 g, 19 mml) and the

m xt ur tirr r 18 T m [ io.

oo WG f{e'qyge ep’foaﬁg caghexy @&q@c{?ég ﬂ?}“@}ﬁop § ﬁ%ﬁﬂn&dazol“ >
cl %)ggﬂnqg-égﬁ]zaﬁﬁy H@?’O%é&t’ﬁ@&ﬁgf 14 I(d) tlﬁ@“g' 0n6 Iﬁlﬂhbﬁ(ﬁnﬂ 'Raney Nickel

uo to ‘gl ve the product as a ye low solid (4. 8
(0#80rmb)|in Ex@% (201181) \nme(a&@oatl\aqzc LDM@I@}IHW g8 feg 0 min. TLC

shggr%d -?st%argﬁg m% }_%il,(tg, 1% V@ﬁ ff?eHﬁ %Wa@%%% (f(iite?'}'cyg through a

cefitd\adnand é\ﬁaﬁoﬁﬁﬂ% the sb%ﬁﬂéave a solid 0.094g (75%). That was used as is for
2-(4-N tro-phenyl)-1H i m dazo[ 4, 5- b] pyri di ne- 6- car boxy
thP pextstspd (6). To a suspension of

os f“rroﬁ?%]f E ?}%gﬁfegffﬂl% né&-‘l‘h?ggﬂcln %lrgt” Lﬁp‘e R (gqe@@dﬂcmhﬁ-phenyl)-

SIiIr-‘hmldm[éaﬂ-aﬂs qbymdmn -6-piTHaniid® (20)opThe amahet He (994 gr @27 mmol) was

%ﬁ{ng yzé}’l‘[ &[)E@n%?éhﬁf‘i%lﬁ%a?‘? g orll\ﬁok_lllo(n‘]de (6)100 ml, 0.622 mmol)

was added and the solution stirred at room temperature overnight. Water was added

followed by sat. NaHCOj; solution. The mixture was stirred at room temperature for 1h.
The solid was filtered, dried and passed through a SiO, gel column, eluting with ethyl
acetate afforded a white solid 20 (0.050g, 39%). M.p. 194°C; '"H NMR (DMSO-d6, 500

MHz): §13.40 (1H, brs, NH), 10.09 (2H, s, NH), 8.81 (1H, brs), 8.145 (2H, d, J=9.0 MHz),
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material. The solution was cool ed and poured into H20
and the solid collected by filtration and air-dried.

WA RONMWRSIH00 MHz, DVSO d6) 814.08 (br s, 1H), BCPUS1083/030962
1H), 8.51 (br s, 1H), 8.49 (d, J=8.7Hz, 2H), 8.43 (d,
J=8.7Hz, 2H), 3.92 (s, 3H). EIMS mz M1 297.3 [0485]

7.8PHEHNeL 1=8d] He), R @ s porié® (iEh net, &91¢2ad (24 3L suEIMS m/z: 474.4

oD% 2k E St IR, concentrated and the

residue acidified with acetic acid. The resulting

solid was collected and dried in vacuo to give the
product as a slightly yel Pehgmothid (2.79, 9.6 mml,
75% that was used as is w thout furyher

AR . EHLNVR (500 MHz, N (d

J=LIA3H, @ ndm AgigEhlongiess {d, " [h=g 8N02

El Md\yy ¥1 283 .74 [O486PwﬂquT 7 P H

2-{4- [(Adahantane | - car béRYBY ani nQ] -Iphenyl } - 1H pyrro

o[ 2, 3- b] gyridine-5-carboxylic acid pyridin-2Z-ylam de

(7). To a solution of 2-(4-Ntro-phenyl)-

1H—un1dazo[4 5- b] pyri di ne- 6-carboxylic acid EmmyNgyﬂMﬂmﬂTHF
3 ch Rickh

Cl2 (200 M) was added

oNH and the solution stifyred for

= Nﬂfﬁj;tj; i‘fatfﬁﬁ) ThRidThi%iddr &

entrat ed under reduced § ﬁﬁgalg()o% to gi Va@[ﬁ?—d@
h}Ori de ag4a residu 048 ;ﬂt

residue in dry pyridkne (25 S ad ed|2-

am nopyridine (1.8 166"%g) as & se¢id and @%e

m xture stirred for 18 ! enper at ur el o HBoride

m xgure was poured into and st i r|e/rytdine

o . ting sol id waRTcoN] et ed by RT, ON, 47%
filtrhti p Ive a crude inpure splid that
igation in the if i
reducti on ion. [0488] To a sof

i due i n2veOH THF W
was vacuum pur ged

added Raney
2 5 tines

80C under at nogpligr/e for 18 h.IJhg sol uti ey was
filtered through celitg and concentrated to give the
Cr udaH co°@zh a yel I'gw solid (208 ng, 0.63 mol)
t hajgoppas used in the following reaction w thout
purificatipn. 117 WO 2004/ 024897 PCT/ US2003/ 030962
[04 91 To solutlon of the crude amne in dry

ed intg H20 and stirred for 15 mn. The resulting

é\ S added adamant anel - car bony|
c IorNde . 151 ngy) and the sol ution
re at Hroon1 enp Dure for 18 h. The solution as
ou

id was @8l ected iltration and air dried.
Purlflcatlon by fla hr omat ogr aphy over silica
usi ng DCM MeCOH as gave the product as a pale

yel |l ow solid/ powder ( ng, 0.043 minol, 2.4%for 4

steps.) Mp: 394-396 C dee. 1H NMR (500 MHz, DMSO- d6)

813.56 (apparent d, 2H), 11.01 (s, 1H), 9.43 (s, 1H

8.95 (s, 1H 8. 59 o . »

[0473] © "Pyridine-2-carboxylic acid [2-(4-nitro-phenyl)-3H-imidazo [4,5-c]
pyridin-6-yl]-amide (21): A solution of amine 8 (0.145g, 0.57 mmol) and picolinoyl
chloride hydrochloride (0.180g, 1.01 mmol) in dry pyridine (5 ml) was stirred at room

temperature overnight. After addition of water the brown solid was filtered and passed
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(m 1H), 8.415 (m 1H), 8.21 (m 3H), 7.88 (m 3H),
7.19 (dd, J=6Hz, 7.2Hz 1H), 2.04 (s, 3H), 1.95 (s,
W®R04/014892 (s, 6H), EIMS mlz M+1493,6. Anal. PCT/US2003/030962
(C29H28N602+0. 4H20) 118 WD 2004/ 024897
PCT/ US2003/ 030962 Schene 43 H2N N NH2 HCl, H2,
throlgh NSIBRgel Nl img withi CHEH96 Me@H (100:) @ffomd@g—m %swd pduct 21

PPA, 180 C, 4h, 64%3 C Pyridine, O HN N -Z
m-&%&@% 7MH 125C, 18h, O HN N- -N 1) Raney Ni. H2,

47, &S%yriamé-zmrblbk lieNitid G2- @ammlayphemyl)aﬂﬁhudazo [4,5-c]
18% 3 ste -cycl ohexyl am no- heny

pyHdinrbdilzam d4= @2b| Ppyehuaplmﬂf)amlqle E(QBOH %%?amna@) in THF/MeOH
HETHL i O RPN G S o o

terﬁ}&ﬁ@tul)e fanoh.HAGe (aitife why fieed fomychtaiygse batfilyativedsalghvadite to give
m Xt ur e shaken under H2 (50

2269 0§5s=§8‘7@§n§5ﬁm9w3 %‘%(’E’ﬁ fhe 1eXESt®ncent rated  under
" edSe) PT SFidiic 0 oBIi@nAiA s 0bY doRbabRboh PLphenyD-3H-

ize for room erature. sol
mnMoc{éJSI-@}mdilmﬁdyli-@mlgls(%ﬂ)l |ée§ utipn of @@H@Q arqt(o l@é@gn(th mmol)

ang ucryﬁfoile)og%iel caelr?ozpyé H%% c{§0 ﬁ(ﬁ%(?loe a8 Oﬁ oI I% QﬁPePyndme (10
miUBSeh AF) Wwhs Wik e rook! tdn@ferdtime cfvleﬁﬂghtonA usual work-up as described
carlier afforded the diamide 23 (0.025g, 47%). M.p. 258°C; '"H NMR (DMSO-ds, 500
MHz): 8 13.5 (1H, brs, NH), 10.60 (1H, brs, NH), 10.13 (1H, brs, NH), 8.78 (1H, d, J=5.0
Hz), 8.74 (1H, brs), 8.46 (1H, brs), 8.24 (1H, d, J=12.5 Hz), 8.115 (2H, d, J=8.0 Hz), 7.81
(2H, d, J=8.0 Hz), 7.74 (1H, dt, J=10.0 and 13.5 Hz), 2.37 (1H, m), 1.84-1.18 (10 H, m);
EIMS m/z: 441.4 (M), 439.6 (M™); Anal (CysH24Ns0, x 1.10 H,0) C, H, N.

[0476] Pyridine-2-carboxylic acid [2-(4-adamantanecarbonyl-phenyl)-3H-
imidazo [4,5-¢] pyridin-6-yl}-amide (24): A solution of 22 (0.065g, 0.197 mmol),

adamantane carbonyl chloride (0.060g, 0.30 mmol) in dry Pyridine (5 ml) was stirred at
80°C for 2h. After usual work-up the solid was treated with 10% K,COs for 1h. The solid
was filtered and passed through SiO, gel, eluting with EtOAc affording diamide 24
(0.039g, 40%). M.p. 305°C; '"H NMR (DMSO-d6, 500 MHz): & 13.19 (1H, brs, NH), 10.47
(1H, brs, NH), 9.39 (1H, brs), 8.765 (1H, d, J=4.5 Hz), 8.73 (1H, brs), 8.45 (1H, brs), 8.24
(1H, d, J=8.0 Hz), 8.14-8.09 (2H, m), 7.89 (2H, d, J=8.5 Hz), 7.72 (1H, dt, J=5.0 and 7.5
Hz), 2.0 (3H, brs), 1.92 (6H, brs), 1.72 (6H, brs); EIMS m/z: 493.5 (M'); Anal
(CoH2sNgO;2 x 1.23 H,0) 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/ethyl acetate and hexane to give a solid 25 (0.085g, 70%). M.p. 235°C; '"H NMR
(DMSO-dg, 500 MHz): § 13.19 (1H, brs, NH), 10.48 (1H, brs, NH), 9.57 (1H, brs, NH),
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119 WO 2004/ 024897 PCT/ US2003/ 030962 [ 0491]
2-(4-Nitro-phenyl)-1H i m dazo[ 4, 5- b] pyri di n-5-yl am ne

W@ 3004/024837 6 triam nopyridine (2, 2g, 1.6 mvl )PEEES2003/030962
m xed with 4-nitrobenzoic acid (2.7g, 1.6 nnDI) and
introduced into a flask. To this solid mxtu

8.765 (88, BFAS.040).(. 72041, e, BHR(LHL.Drs)8dtdiad, Jfgédﬁ)@ﬁ 12 (2K, 4,

0/
=G5 650 & Ty O B bR e SR g QKPR my s iz
5075 (Bt 52305 (MHeNads 503.6 (o' Ak (CHEH,dR0; o 1\1@351{20) C, H, N
crystafllzed from DVF/ H20 and rinsed wth Xﬁﬁ
f i1 {04481 on.Pyrisinerdicasboxydicasidyr [264-(4riydyax apgmé;lwarbonyl-

e

mnddl) #E(GH ¢Bdm$), NaB, (8032, 0. 5[31mﬁ]bl)) WaB. e@l&ed ditl the solution 'stirred at

80 @@%mﬁﬂqﬁrgg ]worf(_1|.)lp (men:]flon(g&) prev1ou31’y) ailfpn’deg hN%yrHroxyl compound

26 s h%lt@%oﬁyglo@bgp&y@)mm Qhefmyllh MR (DM&@O&@; s'ﬁ)olMsz i58.24 and

i n-5- - cyclo | am de %{ To a solutio

13 29((4HN|eaqhobr§,hI§HyI15)-4ﬁk&| 1% ‘b’?a@ gagh bIJSpWi)dPﬁ%& Y3 hkhEhgach brs,

N}b% G- éior%%?zz ARYE) M BF Q(Pf-gs%r% do WP8. 4@gg§deach s), 8.245

(1113(5 Jrﬂs)o j217)¢ 8t1ises m m}nr@) Hega- sz E(llHi'lﬂﬁC] 733 (21(1),8111) zm@(th each, s,
sol uti on was oure i nto +
Oed i agmgaaewcwrw Bkt S (o e BINE b Er 209 B I Bng7-6 OO
product as a green solid
O %ﬁ%gaﬁﬁgwﬁgﬁqgé %ékﬁggd as is wthout further
purification. [0493] To a solution of
Cycl ohexanecar boxylic acid [2-(4-nitro-phenyl)-1H
i mdazo[ 4, 5-b] pyridin-5-yl]-am de (0.68 nmol, 248 ny)
i n Methanol / 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 col |l 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. 1H NWR (500 MHz, DMBO d6) 612.93
(apparent d, 1H), 10.14 (m 2H), 8.09 (m 1H), 7.93
(m 2H), 7.75 (m 2H), 2.36 (m 1H), 1.8-1.1 (m
14H), EIMS mz Mtl 446.5. Anal.
(C26H31N502+0. 11120+0. 51 CH3OH) 120 WD 2004/ 024897
PCT/ US2003/ 030962 Schene 44
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NH2 H2ZN 0" H2ZN + C | C Ag. base, EtOH I \ HNOG3 0O' -
NAN. G NO Catalyst /HH NOHZ 4 O 0 2 OH Heat COH
w@2i040248DH2 N - O HZN N Nt~ condensati on & O PCI/BSI03/030962
-it " cyclisation ]| NY HO5 OH Target Conmpounds
[0495] In regards to Schene 44, from5 g scal eup of

first reaction, initial crop of crystals gave 2.0 g

of pure 2 plus an additiongl.apppoximte 1 g of 2

mxed with approximate 5 g of KCl. [0496] Reduction

of 1 on 10 g scale using 100 m of water sol vent
gave a n by NN/ﬁ."ZS[QM@WS One- pot ni trathonr~andvo,
rearraRge nt jof 2 N '§

TFA: trifli Crigh) N 20HY8D,/HIN0AY00G] 7emr Kup of ["agge N,

anmounts of sulfuric acid. Nitration was successful
but rearrarfgenent did not occur. Addition of YbROTr)3
did not hel p. (See Leslie Deady, Australian Journal

of Ch ry, ., vol. 350pp 20525 20534.) [0498]

One p 'ﬁ%‘ freﬁlf %O/E)f 2t b eV eleney Nhgl2oMeOH,
equivalrent of HNOZ 2nd a (Pru 1 IIer amount of FZSoa ™
(7 M H2SO4 per gram of 2). NH,S  pr8e&ddnes%

1.76 g of 2' gave 2.30 g of 4 Whl ch was about 85% pur e
by NVR Purity can probably i nProved by using KNOB as
nitrating agent so that preci se stoichionetric

amounf can be neasHfed: 499] Reducti op of 4 n a
200- c tRd/ C, H2 0C, 2h)\5

121 00 /02489 |_ 2
N7 NH NH

2 Pyr, rt, 18h, 66%

* 5
0
1) HCI, glycol, 160 C,5h N
» HO | X \>—®~N02
2) NaOH, EtOH, heat, N N

3h, 75%, 2 steps.

»

3) Raney Ni, H,, MeOH/THF,
80 C, 18h

4) Adamantane-1-carbonyl
Chloride, Pyr, 18h, 2.4% 4
steps

o)
1) (COCI)21 CH20|2, 18h N
2) 2-aminopyridine, Pyr, 18h HN l o N NH
- Z~N
N

\I
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Suppression of | gE Response [0500] The inhibitory

activity of the small nol ecules of the preferred
we@pdvai24sent s were assayed using both the ex viROI/ESIH03/680962

vivo assays as described above. Al of the conmpounds

presented above were active in suppressing the IgE

response. In the ex vivo assay, conpounds in

Supr agenera A-D produced 50% i

Catf-HAdamangane- k-¢arhonyl)-amigol-phens
vivo assay, the compQViRdsc ﬁdﬁih ami«ﬁ at
concentrations Fom Il ess an about 0.01

o/ [R479ay GeAmbonS-niibe-nigtinig dagid Wen i hi saleiad ¢fy of 6-

LA L bn 0 iy i o
stg? (@&&H . 5I Iﬁi}YﬂNDQ (®n€f7.4 he) RopWRE ro@éi‘ Hﬂﬂbﬂhﬂ@tﬁisﬁlm 'ehe solution

I'scl osed bei ng usef ul | owerin
turred tthigls wllycubiée Stmm&wg%cqrﬁlnll@@%@ﬁ%%maﬁhgﬁ foryl,g after which

tlm%&@ gigu:rgtwls S ullédtllplg ﬂée/l‘? rjtand Qﬁrrécggr d6RaR ‘ﬁf‘éﬁtallowed to settle.

as a general and allergic

Thed&hi@Bolidywiag kblletdday. ﬁwuﬁsad Bfitheld@ and dded taipiae 18.7 grams
Proliferation [0501] A variety of experiments were

whigesdlisk ned in an effort to determine the effect of the

phe{h‘&?ofz aﬁ%%hﬁ}e@%ﬁb&l&e R PYEDs (@Ac. @Bl thD ladd heated at 100°C for

pro ation exper| ments ul ti mat el measur ed
1.5BHThbyed shilwiion waosdpetet to ol +-httorsprecidupeisa a(ﬁfé agd[the yellow solid

colgglAdgntyl tﬂ.ﬁ‘pﬁ n @g{ c?réedpr o&e}% B%yeaﬁl gosdgfc{ % sf gelr?wvvéedlﬁ (‘1‘5‘@ g, 82.5

o] 69 P a@asSusel b isontioet further peificatibmes were seeded
at 0.1 to 1 mllion ggr m.  Splenic B cells Tt 6
i soltdBeH byo-AneiapiS-rioruieettic Ard Jpsthyl S3teY Gt i solution of 6-

hor.bq L e
Anfino- grﬂ} ot c(o}%%:ae{c% (ﬁgg ?% Ejé 5 %&Qlolg ;IPMWFI)LIFQSSOEE? ?Eld H,S0; (conc.
25 A1) whd Béhtatpdtreflux Jor GR) IThe veintomlwps ecbrmnlpatﬂbm Yaguo and the residue
S S Ly il e s s
wagl m&ct&fﬁ Qﬂfrhﬂ%n@éﬂ i 31,9 Bhd dried &4 IVQGM%dtobglV@ thenlﬁ@duct as a

enent (adsorbed). Cell lines were
yelﬂmisolmm(fbs ed2Hmrsel; Bfloxthatiwaninsad aqiswritopt Gethegpurification. TLC

of gﬂ %ﬂé&ﬁ@%&%ﬁeg% |9(1éog?\ggt{ 1gssﬁ é;g)ﬁ/lgloan ) pﬁi["’o .5 compared to

théﬁﬁmﬁhéﬁmﬁﬂ%hﬁﬁﬁﬁﬂmnth 50 | of 3Hthym dine (50
[ 0502

In Spleen cells, ai n mpounds of .
t he [@48@11 er r‘éé Rigpvipe-picetinic %(g pqqgtzlgieas tgr ﬁgh 26" suspension of 6-

Alﬁr 3 451/-5% al; !&%g]dg %218 %ﬁﬁﬁ et8r @ng %2@9%‘16? @ré ﬁ?ébn% (150 ml) was added

Ra4DOY BINCITRS nfituré wasl pammﬁslan‘gemwmhtﬂm Hgtes pad pertedbal §05C under H,
I L-4/anti - CD40 i nhi bitio
aBTRFISGIP: Abr s ORISR B BT B G L gt f vaouo to

@a@gdgg@m {bﬁ%ﬁoﬁhi Yl at gl ynsiel76vipigdtiviarakd ovithout further
an -stinul ated B ce 122 WO 2004/ 024897

puBIGTALE? 0 WRL0GD §B2progirad lin fIHBMt’MQQH( ﬁ&ek)dp%atew FRkS polar spot at
), suggesting a lack of specificity in the
'Ré%ﬁﬁgﬁ of ‘

[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 H2O and the resulting solid collected by
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t hese drugs. On the other hand, a battery of

i mmunol ogi cal tests perfornmed with certain conpounds
wo@boothispr ef erred enbodi ments denonstrated |itP¢EUSLI0E030962

effects other than inhibition of ConA-stinulated

cytokine release. [0503] In tunor cells, the results
filtatibi dsjellénivecuoytomivcit @soduetthstaoyedlofgolide#.05 2 4B ysnel, 66%).

NN 10 MBSO opRderel: 877 btk M€ Yhte 28, 823 @
5{"7!{'—1% '2%%@63% Yﬁi)%b@% @ﬁ'}fﬁg‘s 34, tEHIM N W B.44. 1

elt er “un ’ated or stimul at ed
Wi tt0484} 4/ 34(4'-Nﬁm-@héivyl) demdazcrE@ﬁﬂdpyiddmfG-cmoxyhc acid (6).

To %Egggp;{nglgg @?BbOdl —%klf-ﬂltqo goy ed ¢ Egvz% 1ﬁlj§|tafcg)1§18t:h§f1%§9er rQS) (4.05
%ﬁghfleﬁee gﬂc&e@tﬁ mlj"Qf\Q@H&fed dohie. ROt EacHrops) and the mixture

conpo e preferred enbodi nents increased whe
hedidrb atc £60 € Wer $h.c TLEG e PCWIMeQH- dPdntindiceies the, absenps §f starting

ma?qlilap/‘hj'léheélso%ﬁb S\P/!ésn@o[\g'gqéloa%fi gu;é?:f}]]n 2? ngﬁd b ts%hc? f;oﬂg%feg?y filtration

and Sir %ﬁ%&ibFHq@Mw@QMt BMFO-14)S18108i (br By KHL), BeX7as) 1/Ié) 8.51 (brs,
activity by testing a battery of tunor lines deriyv

1H).r8otf @d,\eBi &tz 269, & 435(91,1&8 7H#é’§i)t 3-9R (el BN gt M %L%Y 3
At GRS oS0 R IERSIALRIANA ORI Bh6 B S80H %%, 100 m)

m eacC ISS e se ecte
wa@ ab@dad&ﬂdﬂ th@fsol‘ﬁﬁbh hbdted® st refhine fdrrBhi Biteadixyre ¥36 q(nM:entrated and the

| ess of each conmpound while no he bal ance. of

residute| asidiBeflivitB dericirith dhe Fesu]élélﬁc“@fwi FEPic8 %Cte"s%‘%da@%f‘gl gvacuo to
glJehtgl @8&\6& chay %%Iﬁfgr gélgﬁp BRidof2 %169 6 986t 7@%)' thlat QRS used as is

previ ous l'ot results with the conpounds,
withdet Rrthsr g fitatice H)NMIQ@@QtMHZ,I PMSO-8et8SFr{dNE= 1S Hz, 1H), 8.51

hi bi t d_th Br east
(e 31,8 457 ot BB DBINE oM (8 ng thi's  phenomenon
becgb'zfs% th%{ér[SOSI R STh 8k dor)- £mmﬁ}q)‘hense§11rrpgszﬂolo[z 3-

rec tive and ER-nnegati ve. The
b]pﬁhﬂme{Semi'bbmylixeadlé pyridin-2-gtamide 4T)edlo mlvteoraoiiﬂ (ﬁwﬁrtro-phenyl)

1 et ofa s SRR FXREET P Re, ERM@OH HH:f CHACL, (200 mi)

wagRacﬂ@@q l\ﬁ‘ng:&a PaSintiore4azehl) sindl the sbRids stierel efor 18 h at room
driven by and thus a sel ection_of these cell

temprraturees Btp MOKIURY 5196 f@nenledr Walsh Tediced PIERiEy fon Eive the acid

ifraQ, roliferation of all of the EG--responsive
hQﬁqeaFaﬁggmﬁgs potently inhibited. by conpounds of
t he [pagfler r #d £rbtionestt theimsidig . dry:qmnémse(l,i mph vps 2dded 2-

o o BoSoLls boREE Y BB g 15 1 ot oom

teﬁgglfaﬁl&é e@th%rﬁqggﬁmgssp&ﬁgd tnt&M,@Nt100 ﬁgoéﬂdf afadd f2 15 min. The
fivity to | ynphocyt es exposed to a variety
remﬂtlmg‘rmlnbyem D@ﬂ@tﬂdﬂm filtration wid dyed Thewe aaerpie HEP e solid that was

h t.and par.all el ppression
usségﬂ \ll?g {/)P‘m KPR iﬁﬂ Owﬁ%%ﬁgﬁétgorrﬁ o&t]t%ﬁl s action is
unr epaggied, TEUE Kolitgork 8O calde utsiditeindeORMTHMwasfadded Raney Ni.
| L- 4/ant| CD40 Ab-induced |gE producti
ThesseloHon 1anVEuRBS PUEss Vig1 Fhe) D% 09 i BisolpBohgh 0°C under Hy
atﬁlgsl._;/)l}élsgpo(}%/ 803 09BL 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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transcription activator, NF-KB. This factor has been

inplicated in the proliferation of a nunber of tunor
w@edohm24od t hus these drugs were tested for acPCWUS2009080962

the proliferation of wvarious tunor cell lines in

vitro. Qur experiments revealed that a nunber of tunor

cel [0489]| nedoaz QOIQQQBIQfI th@ cruslet aveing fip &Y VBSOS Juhdyas added

f tR}at
G B AR T3 10 g O S it
roohﬁﬁéﬁr@%f&tmb%ﬁl&h Th@tdaﬁi’[loﬁetls |pohned élsto Keb@nand stlrbﬁi fbril§emin. The

factors other than NF-KB,( . the ER posi t
resqfél@@ s ZRs75oHgCtedrHg ﬁl&fé??% i, Hp S %goglcgy flash

chrBfn%{ g{ar ﬁ? o IR r‘iFsﬂ{gS]& o1 b9elusR! HGE 'tﬁéeﬁrﬁd@&tas Qpale yellow
cer B ror cé er conpounds di scl osed in,
solﬁtzwdéa(mem\g; 01048 memoh ReBe Hitr 4 stepn) Mon 3848981E dec. 'H NMR (500

xpected tao_ exhibit sini

NgaisE £y 3RS s dd HEc HERE L FdDu B - 1ED. 859
S t t 0 f rafl e 2.04 (s,

(m %@o g%s (ﬁlé‘“iﬁf?,rs:g? o) @ﬁguﬁﬁssngﬁ 3H)h9 1 (ﬁ& fer 69;%0 7.2Hz 1), 2.04

3HY, hle9fa(7saém)$mz7i2r(s,cﬁi)oEﬁ\/ISOmviaM 493 m\mﬁ Cantlpds@i fletliQle
In treating a particular allergy or used as an
anti-proliferation agent will depend on the nature of
t he di sorder, and can be determ ned by standard
clinical techniques. The precise dose to be enployed
in a given situation will also depend on the choice of
conmpound and the seriousness of the condition, and
shoul d be decided according to the judgnent of the
practitioner and each patient's circunstances. [0507]
As an anti-allergy therapy, appropriate dosages can be
determ ned and adjusted by the practitioner based on
dose response rel ati onshi ps between the patient's |gE
| evel s as well as standard indices of pul nonary and
henodynam ¢ changes. Moreover, those skilled in the
art will appreciate that dose ranges can be determn ned
W t hout undue experinentation by follow ng the
protocol (s) disclosed herein for ex vivo and in vivo
screening (See for exanple Hasegawa et al., J. Med.
Chem 40: 395-407 (1997) and Ohnori et al., Int. J.
| mmunophar macol . 15:573-579 (1993); enploying simlar
ex vivo and in vivo assays for determ ning
dose-response rel ati onships for |IgE suppression by
napht hal ene derivatives; incorporated herein by
reference). [0508] Initially, to exert anti-allergic
or anti-asthmatic effects, suitable dosages of the
conmpounds will generally range from about 0.001 ng to
about 300 ng per kg body weight per day in divided
doses, nore preferably, between about 0.01 ng and 100
ng per kg body wei ght per day in divided doses. The
conmpounds are preferably adm nistered systemcally as
pharmaceutical fornul ati ons appropriate to such routes
as oral, aerosol, 124 WO 2004/024897
PCT/ US2003/ 030962
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i ntravenous, subcutaneously, or by any other route

whi ch may be effective in providing system c dosing
w@boolozesart i ve conpound. The conpositions of PCT/US2003/030962

pharmaceutical fornulations are well known in the

art. The treatnment regi nen preferably involves

periodi c adm ni stration. Mreover, |ong-termtherapy

may be indicated where algcr h§4§eactions appear to be

triggered by continuous 3% Sure to the allergen(s).

Dai |y ,0f, twjceydaily adnygj, steat,j on had NHy
ef fect 1vVeyT i up%ressing—%he—+gEaPespons tol a single
antigen cha j ni ngy ssi, N carrie 26 H,
conti nuously fNom riod of two to seven consecutive

days. Thus, in,a preferred enbodinent, the?conpound
is administered for at | east two consecutive days at
regul ar periodic intervals. However, the treatnent
regi men, including frequency of dosing and duration
of treatnen determ ned by the skilled

practitioner, an dified as réd L oN prowinde
optimal | gE down-r€quNati on, depengdin c}N@fz
the all ergen, the dose, fr?ﬁUency, Ntur atTon of

the al | er gerPRéx p¥fsGrdd, 64¥hd t he standard clinica
indices. [0509] In a preferred enbodi nent3 an
| gE- suppr essi ng conpound can be adm nistered in
conj unctdonMth one or nore of the other snal
nol ecul e ifthibitors disclosed, in order to produce
optimal d -regul ation of the patient's |IgE respor
Furt her, i s.envisioned tdat Holne Nor e t he
conpounds t RE'Yet er fed enpodi nts‘ytégzgk—NOz
adm ni stered T conbi Mat i on h o Nitr ugs~al r ead
known or |@kerisdj scovered f treatment of the
underlyi ng cause as welll as e acute synptons of
all ergy or asthma. Such ™~ conbi nation therapies
envi sioned within the scope of the present invention
i nclude m xing of one or nore of tﬂﬁ sqpll nmol ecul e
e

| 9Eqy sRbPivE AL SudcRgRtNEh o B oné QY

. : H
i ngredients, “known to be effecti in re Npo W o

| east—ome synptonrof the dir?ase bndi t1on. In a

vari@tigh, the small nolecule Ig hi bitors herein

v)
®

~

di an,. he Lnjstered separatel,y fromthe
ad ? .Fﬁgﬁﬁg%?”%%?bgg§%ng t he sane cgurse of the
di ses ondi tion, wherein both the IgE-inhibitor(s)

and the& palliative conpounds are admnistered in
accordance with their independent effective treatnent

regi nen [0510] As an anti-proliferative therapy, the

Na e (e eX Y] AR H-imigd azpl4.5:bjpyridin-3-yHrcyclohexylamide
di sc d hegret n. 1€ : j : s

(he N0 DESE AL AR AT R 0 125
St i HEL (3%emB ppicopariddi£ (odenl) evahydrogenation wesstl was added Pt/C

i ndi vidual . patient w thqut _und perinent ation,
o i oL St RS RS, B bR yes comcetrt
u og %& B4 !pfé%éL?‘lB'tB eﬁ(ﬂh{lgaglldamg Sharmioher apedtyitalliag &bt 38h at room

1] Initrally, sui e dosages of the .
tempeiatype.olThe ephd ivon cablectbd and ctssadlized femsonstart kgilipg HCI (21%
ne range fraom.about 0. 00 t { : :
Hgg m %@btgod?" e 811Cf)[ealrs aopaaglie P'ﬁrpill g\;{’?ig e(g gg E’g gsr,nﬁﬁ)g’ré?@' This solid

Wgs!’lgjeﬁraglgs\yithdil@ﬁmvﬂﬁﬂpﬂxbm&ioﬁ, 01 nmg and 100 ng per kg
ody
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WO 2004/ 024897 PCT/ US2003/ 030962 wei ght per day in

di vi ded doses. Most preferably, to exert anticancer
w@bdoan24397 t he dose will range from about 1 ngPCDUSIO3/030962

ng per kg body wei ght per day. The conpounds are

preferably adm nistered systemcally as

pheoaeeut RqaiNitr@rphenal)- dkdmidero biF-bipyridin-Ssyleming (Bks 2.3.6-
wingiippoatise (ot d e s THRSEi BePRFeBRRAI g BTl mmob
and‘cﬁ{t%(ﬁﬁ'eﬁ i8S MK Ofrot iR REHINRHEO WS WAded PR m’@ g) d@cﬁﬂieymlxture

ne or nore aza-benzi m dazol e conpounds of th
heamd&ft ai80%@ forefth oTharmassswehpeured beo demeaiil 40 éfulepes Na;COs (1000

ml)a@‘é{n{cve %egk ! % &I%Otgge%t ﬁgﬁa‘u% Be rgﬂtﬂ{gt 'bYa%k/+ed solid was

cry @88y ﬁoﬁﬁBMI&H?O Eh@ﬁﬁ?ecﬂ WHRIEBO ztftw ﬁl@hﬂﬂmﬁﬁmmemﬂld was dried
formul ati on can be injected intravenous|

in vappe topgivethe psedugt asmbrogicRd selid(2-alag In& %‘Hi AR oFL NMR (500
|
wirfro DO Haa0, Qi Syl ibad € LS R 2t0), 7.08 (42,
J= Soéﬁize%%ﬁz@ffbodlw%'ﬁb&dsﬂl}ngﬂ\ablng/zMTvGB@és peri odic
adm ni stration. Moreover, as Wt th 4 din-5yil-
cheldPREr af¥ld- (%cy%@wfy&lmlpe@e{l@ -Heidapgl4 ahlpyridin-S-y
cych(zr,}l gﬁﬁﬁgﬁa (\g\g kI;oy a sOfttoN cﬂﬂ; 2GR0 PREdN)- ﬁqfﬁn'ikla%b[ﬁ-ijyndm-S-

ne to t years nay be required
ylafrﬁllie @RS Paig] &mnirsol) Fhpgidina (% lpl)evﬁgradé@]d cyolisadpneearboxylic acid

ey COPEAS BT S e al B LI pion v

cocﬁ&g hﬁ@ rb&‘ ﬁltéjﬁb@g’a’é(f SOL eMreslitifko Siebl) s@lﬁﬂw@hﬁcﬂlebﬁﬂ beffiltration
eterm ned by the sk| l'1e

ancpdﬁ@d int Vame ltq giain themdiigt ag azscancolie &24&31115} obhgeolid was used as is

p anti.- rollferatlon ef fects, dependi ng on
Wlﬁﬁ?ﬁg‘kﬁpwg ¥ease, the extent of abnormal cel |

gr o\$4v31 t hetd wpsolgdorcan @rclohEhmetamemm afid e{@t(édntrta-phenyl) -1H-
st andard clinical indices, 0514% One _sKi Rﬁé{fh: dded
1maiaz0[\ﬂ»5| “plpyridiarsyldnaemide £0-68 Hamole248 @ ciEn was a

rangg mc%gt Andp{hglﬂlfx%@tﬂe JCANRPENGR ek Qlﬁlcfsﬂlﬁd?b"t@f I1®h. TLC in

upon several pharmacoki netic paraneters, such
D(ﬁﬁ/MathsmlﬂDﬁ/éhshomdmblmab|stamt,1ngma‘@t1@1| dndra pie nellasfugressent spot.

rates of t as ot her kno
Thectis e e ey ool i SReghiafs S BRADSBRAMR .
Congﬁfﬁtf 12t | 9Re bWl oi¥ Hay¥ A¥sbRed e dBepRidifieyaraf cydiehexancarboxylic

condition to be treated. Gt her factors vvhlg (%/ R
acmlf thémdet (160 ul, rlé)ﬁtmﬁ)nwa%l@@@dlaﬁé ItprBixtpigrigEret G 5pqnp femperature for

%egd(g taﬂg %pe%uﬂﬂltgl &k W?%t {Iﬁ{(ecﬂeh ﬁﬁteaﬁon p(rjPLﬁ’fﬁcatmn by

rugs, e skil
ﬂatsﬁ @hﬁﬁﬁatdgrhﬂ)hyamﬁfgeleHﬂMetﬁaabl (%fS)as)eluep‘agaMedhﬁt groduct as a slightly

pugpaitg}bgg;%@gg%lé%égg,wﬁgtmnggL&@ghy 3%@4 g’gl ﬁ/ ua t%bo MHz,
@8@%1% REIMLGTRN ), alfrbdlzﬁ@&%g)l RYot(@Qn! 1), 7.93 (m, 2H), 7.75 (m,
rof essi-onal*judgnent |

cal practiti oper
ZHi)dm NBST gk, ngllﬁ})e i.8€lat meti,. [4E)L5] EIMS one/zpr aerré40.5. Anal
re orally adm nistered.

(Cmf&ﬂﬂﬁ%oym@r*&}ﬂﬁgg ations will include inert

diluents or edible carriers. Oral dosages may be
encapsul ated in gelatin or fornmed into tablets. O al
adm nistration may al so be acconplished by using

granul es, grains or powders, sSyrups, suspensions, or
sol utions. One
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126 WD 2004/ 024897 PCT/ US2003/ 030962 skilled in the

art will understand that nmany acceptabl e oral
W@ vposishT ons may be used in accordance w th peEUS0W0E0962

enbodi nents. For exanple, the active conpound may be

conmbi ned with standard exci pients, adjuvants,

| ubricants, sweetening agents, enteric coatings,

buffers, stabilizing agen% a%d44t he like. [0516] In

anot her embodi nent, the agtive € conmpound may be

nodi fNved to include a targeting noiety that tQargi S
r concenirates the conpound at the active S|,§| .

ethpg” i 8PS Gel u ut ardM@t |imdte
rivatives,

[ and reéeceptor |iQga Xpr d on the tE Is

to be treated. [0517] In preferrled eriradi ments, 4
conpbunds” are adm ni stered in conj unction vvlth ot her
active agents, which either supplenment or faci at
the action of the aza- benzimi dazol e compound or éause
ot her i ndependent aneliorative effects. These
additional active agents include, but are not limvted
to, antifungals, antivirals, antibiotics, anti- NH,
i nflanmat ori es, and anti cancer agents. Protectants,

whi ch inclu s which _pr ot ebN

active benz(ni dazobe cpagangatoBdahol |

degr ad ) wy al seybieatimed. N 0
Control | rel eas€ formul ati ons can al so be used in
accordance® with preferred enbodi ments. [0518] In 5 OH
anot her enbodi nent, e or nore anti-proliferation

conmpounds may be adm ni s{ered in conjunction with one

or nore other anti -cancersSgents or H;eat npnis to

produce optinmal anti-proliferati Vgrgg pe!

Anti -cancer agents include, but are not limted to,
allcylating agents (lonustine, carnustine,

str 6[949521 oci b regendh oS abieimaftnEomrfeg pchléﬂuamf firgirepstipn, initial crop of

o SRS A3 2 e AEBLSh L AARSEBIRTL O o 2 s wi

apﬁﬂa,b;ﬁ{lﬁgg gﬂ@q@cpam ne procarbazi ne, hexanet hyI
| am ne,” triethyl ene nel am ne, busulfan,

and (4963t anBpdudiioniofdtoatiol § £sgale weingdpP éliéé%fé?" B8 % Sohent gave 2,
ate pentostatin, cytarabine, ara-CWP,
Cl?%uggﬁlgjg?(ne phosphat e, hydr oxyurea, fluorouracil, _
f 1 oqo497i neOnemoomonyadmaﬁhmmegeM i2t abdneas attempted in 9:1

Tf?t(z{],lrfr%)aflgid?g; or&%&gg_gg @Eﬁ OP ; Ieg %u%%{f@ggﬁmd Nitration was
subdes$¥af BGRRarRsEnTRIRIPhHEEidN) . ARRGS OFBIRASE), Idid not help. (See

poi sons (daunorubi ci n, doxorubicin, idarubicin

Lasii¢ Beady, ostalizeloupwebticheniady,dO8poml.Rd) pp BRE21H24i340s
(daﬁ[@ﬁggwm nev?oﬁgcrog'g%rh%ﬁf@ﬁ Q&e 4 w30 dacﬁl%bw Lsngoanég Dfiivalent of

(vi asti ne, i'ne, nav i'ne, paclitax
HN@@ eind X nuch [Bl8] arﬁulﬁﬁthﬁ“rﬂzsm (7sme LSS, qre grathatf 2)neUsing this

nore of the conpounds of preferred e Wtﬁ .
proadUse latne A Stened e e%ﬁb‘f}ﬁ%h Wah g 355 PF 0 urity can

pr{)lE fn‘f)f’o u&h u@iﬁ ER6L akian nﬁg‘ﬂg&ﬁtéaeﬂﬁpﬁ pYEEE stoichiometric

y ana. or sur ery, in ‘ord treat
anlngmm car bé hfeaduaéd. ve

[0499] Reduction of 4 on a 200-g scale (Pd/C, Hy HOAc, 40°C, 2h) gave 5

cleanly.
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di seases, including cancer. Such conbination therapies

envi sioned within the scope of the 127 WO 2004/ 024897
weEROMANSARY03/ 030962 present invention include PERUSIPODO30962

one or nore of the aza-benzi m dazol e conpounds

together with one or nore_additional ingredients,

known to be effective in at least one

synpt om of the disea cndh b s vari ation, the

aza- benzi m dazol e cO%%%%ﬁﬁ%‘“%%?%?ﬁggg%%losed may be

adni [9580ler e dhse patibitary yadtivisyn bhethaddingll onmilecdlesgs{ thet preferred

same ,cour t he di sease conditiqn, .

erb B, St oed SS5E Bendhe vt Bafisams angeorhe sbove. Al

ofithd J:drﬂ% un€s HREMEIINBS VAT 6re AWeTh Sh&din ?'ﬁheal‘gE%%ﬂéée In the ex vivo

wi th eir |ndependent effective _treatnment reginens.
aspps zgqnpvmdsenagupm@mra d¥-Dppredeaed % mmum t songamirations ranging

var (" have been, descr i
o BP0 b8 FElne "2k g anE SaRPoHEEE wiefy AR gopgentrations
raﬁ@ﬁgllﬁ@ﬁi lebPthah AB&E 0001 ®EAb/Mday b 0¥t 800 mgAGIRNHAEH ¥ministered in
it should be understood that various appllcatlons

dijded foseals entvaiedosiiines daly) fon st leasy twe toveeyen eqnsecutive days. Thus,
R
of SRR, MR, oFBPIFAS FRMABRS 3 idscPl b v in
loR@fdg %éﬁ@%nﬁﬁiﬂdd&ﬁﬂ@&@@ﬁiﬁ@l@ 20nc‘éﬁt9aT10h§uﬁlnﬁh§@@eﬂt§ in the treatment
ceutical conposjtion for treating

@Eﬁ PROCAY PIpcestes sl 2 allagies fggenety @’cﬁicﬁuﬁf%a%nﬂ%n particular.

i ncreased I gE | evels or inhibiting cellular

proliferation in a manmal conprising any one or nore

of the followi ng conpoundEXAMPLE3/N R2 (A n \ X .

Z\ O NLI M R rage NTNR2X
| H OL/ZNMR St éﬁg 5@%{ g;gléllaf Pr(o)hferatl n

[0501] A variety of experiments were performed in an effort to determine the

effect of the phenyl-aza-benzimidazole compounds on cellular proliferation. These
experiments ultimately measured *H-thymidine incorporation into proliferating cell DNA.
The specific procedure varied with the cells and the stimuli. Cells derived from mouse
spleen were cultured at 3 million per ml; cell lines were seeded at 0.1 to 1 million per ml.
Splenic B cells were isolated by T cell depletion and stimulated with phorbol myristate
acetate (PMA) (10 ng/ml) plus ionomycin (100 nM), or IL-4 (10 ng/ml) plus anti-CD40 Ab
(100 ng/ml). T cells were depleted prior to culture by incubating spleen cells first with a
cocktail of anti-Thy1 ascites (10%), anti-CD4 Ab (0.5 ug/ml) and anti-CD8 Ab (0.5 pg/ml),
followed by guinea pig complement (adsorbed). Cell lines were unstimulated or stimulated
with Human Epidermal Growth Factor (EGF) (100 ng/ml). All cells were cultured in 96-
well plates for 2-3 days and pulsed for 6 to 14 hours with 50 ul of 3H-thymidine (50
pCi/ml).

[0502] In spleen cells, certain compounds of the preferred embodiments
suppressed B cell proliferation responses to PMA/ionomycin and IL-4/anti-CD40 Ab with
approximately the same potencies as it suppressed in vitro IgE responses to IL-4/anti-CD40
Ab. Similar 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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cell lines from each tissue selected. Only a handful of cell lines were inhibited by 100 nM

or less of each compound while most the balance of the cells required much higher
concentrations. Because of the known character of some of the tested cell lines and
previous Western blot results with the compounds, there is evidence to suggest a link
between NF-xB inhibition and the action of the drugs. Breast cancer cells offer a good
model for testing this phenomenon because they are predominantly of 2 types; estrogen
receptor (ER) -positive and ER-negative. The latter cells tend to be less differentiated,
have a higher density of EGF receptor expression, and are more resilient to treatment.
Proliferation of ER-negative/EGFR-positive cells also tends to be driven by NF-«B and
thus a selection of these cells were tested for proliferation responses to drug in vitro. The
proliferation of all of the EGF-responsive cell lines was potently inhibited by compounds
of the preferred embodiments in vitro. Conversely, only 2 of the 5 ER-positive cell lines
were potently inhibited by drug.

[0505] Certain compounds of the preferred embodiments exert an anti-
proliferative activity to T and B lymphocytes exposed to a variety of immunogenic stimuli
in vitro. These actions are highly potent and parallel their IgE-suppression activity.
Although the mechanism of this action is unresolved, much is known about the mechanism

of IL-4/anti-CD40 Ab-induced IgE production. A major factor in this response is the
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Treatment Regimens

[0506] The amount of the aza-benzimidazole compounds which can be effective
in treating a particular allergy or used as an anti-proliferation agent will depend on the nature
of the disorder, and can be determined by standard clinical techniques. The precise dose to be
employed in a given situation will also depend on the choice of compound and the seriousness
of the condition, and should be decided according to the judgment of the practitioner and each
patient’s circumstances.

[0507] As an anti-allergy therapy, appropriate dosages can be determined and
adjusted by the practitioner based on dose response relationships between the patient’s IgE
levels as well as standard indices of pulmonary and hemodynamic changes. Moreover, those
skilled in the art will appreciate that dose ranges can be determined without undue
experimentation by following the protocol(s) disclosed herein for ex vivo and i vivo screening
(See for example Hasegawa et al., J. Med. Chem. 40: 395-407 (1997) and Ohmori et al., Int. J.
Immunopharmacol. 15:573-579 (1993); employing similar ex vivo and in vivo assays for
determining dose-response relationships for IgE suppression by naphthalene derivatives;
incorporated herein by reference).

[0508] Initially, to exert anti-allergic or anti-asthmatic effects, suitable dosages
of the compounds will generally range from about 0.001 mg to about 300 mg per kg body
weight per day in divided doses, more preferably, between about 0.01 mg and 100 mg per kg
body weight per day in divided doses. The compounds are preferably administered

systemically as pharmaceutical formulations appropriate to such routes as oral, aerosol,
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systemic dosing of the active compound. The compositions of pharmaceutical formulations
are well known in the art. The treatment regimen preferably involves periodic administration.
Moreover, long-term therapy may be indicated where allergic reactions appear to be triggered
by continuous exposure to the allergen(s). Daily or twice daily administration has been
effective in suppressing the IgE response to a single antigen challenge in animals when carried
out continuously from a period of two to seven consecutive days. Thus, in a preferred
embodiment, the compound is administered for at least two consecutive days at regular
periodic intervals. However, the treatment regimen, including frequency of dosing and
duration of treatment may be determined by the skilled practitioner, and modified as needed to
provide optimal IgE down-regulation, depending on nature of the allergen, the dose,
frequency, and duration of the allergen exposure, and the standard clinical indices.

[0509] In a preferred embodiment, an IgE-suppressing compound can be
administered in conjunction with one or more of the other small molecule inhibitors
disclosed, in order to produce optimal down-regulation of the patient’s IgE response.
Further, it is envisioned that one or more of the compounds of the preferred embodiments
can be administered in combination with other drugs already known or later discovered for
treatment of the underlying cause as well as the acute symptoms of allergy or asthma. Such
combination therapies envisioned within the scope of the present invention include mixing
of one or more of the small molecule IgE-inhibitors together with one or more additional
ingredients, known to be effective in reducing at least one symptom of the disease
condition. In a variation, the small molecule IgE-inhibitors herein disclosed can be
administered separately from the additional drugs, but during the same course of the
disease condition, wherein both the IgE-inhibitor(s) and the palliative compounds are
administered in accordance with their independent effective treatment regimens.

[0510] As an anti-proliferative therapy, the appropriate dose of the aza-
benzimidazole compounds disclosed herein can be determined by one skilled in the art.
Pharmacologists and oncologists can readily determine the appropriate dose required for
each individual patient without undue experimentation, based upon standard treatment
techniques used for other anti-proliferation and chemotherapeutic agents.

[0511]  Initially, suitable dosages of the anti-proliferation aza-benzimidazole
compounds will generally range from about 0.001 mg to about 300 mg per kg body weight
per day in divided doses, more preferably, between about 0.01 mg and 100 mg per kg body
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range from about 1 mg to 1QO mg per kg body weight per day. The compounds are preferably
administered systemically as pharmaceutical formulations appropriate to such routes as oral,
aerosol, intravenous, subcutaneously, or by any other route which may be effective in
providing systemic dosing of the active compound.

[0512] Ideally one or more aza-benzimidazole compounds of the preferred
embodiments should be administered to achieve peak plasma concentrations of the active
agent, as determined by one of skill in the art. To achieve adequate plasma levels, the
pharmaceutical formulation can be injected intravenously in an appropriate solution, such as a
saline solution or administered as a bolus of the active ingredient.

[0513] The treatment regimen used in accordance with preferred embodiments
preferably involves periodic administration. Moreover, as with other chemotherapeutic
agents, long-term therapy may be indicated. Weekly, daily or twice daily administration for a
period of one to three years may be required for some patients. Thus, in a preferred
embodiment, the compound is administered for at least six months at regular periodic
intervals. However, the treatment regimen, including frequency of dosing and duration of
treatment may be determined by the skilled practitioner, and modified as needed to provide
optimal anti-proliferation effects, depending on nature of the disease, the extent of abnormal
cell growth, the type of cancer, the tissues affected, and standard clinical indices.

[0514] One skilled in the art will understand that the ideal concentration of the
anti-proliferation compounds in the formulation depends upon several pharmacokinetic
parameters, such as, absorption, inactivation, metabolism and clearance rates of the drug. as
well as other known factors. One skilled in the art will also appreciate that the concentration
will vary with the severity of the condition to be treated. Other factors which may affect the
treatment dose include, tumor location, age and gender of the patient, other illnesses, prior
exposure to other drugs, and the like. One skilled in the art will appreciate that for any
particular patient, specific treatment regimens will be evaluated and adjusted over time
according to the individual patient’s requirements and according to the professional judgment
of the medical practitioner administering the treatment.

[0515] In one preferred embodiment, compounds are orally administered.
Preferably, oral formulations will include inert diluents or edible carriers. Oral dosages may
be encapsulated in gelatin or formed into tablets. Oral administration may also be

accomplished by using granules, grains or powders, syrups, suspensions, or solutions. One
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produce optimal anti-proliferative effects. Anti-cancer agents include, but are not limited

to, alkylating agents (lomustine, carmustine, streptozocin, mechlorethamine, melphalan,
uracil nitrogen mustard, chlorambucil cyclophosphamide, iphosphamide, cisplatin,
carboplatin mitomycin thiotepa dacarbazine procarbazine, hexamethyl melamine,
triethylene melamine, busulfan, pipobroman, and mitotane); antimetabolites (methotrexate,
trimetrexate pentostatin, cytarabine, ara-CMP, fludarabine phosphate, hydroxyurea,
fluorouracil, floxuridine, chlorodeoxyadenosine, gemcitabine, thioguanine, and 6-
mercaptopurine); DNA cutters (bleomycin); topoisomerase I poisons (topotecan irinotecan
and camptothecin); topoisomerase II poisons (daunorubicin, doxorubicin, idarubicin,
mitoxantrone, teniposide, and etoposide); DNA binders (dactinomycin, and mithramycin);
and spindle poisons (vinblastine, vincristine, navelbine, paclitaxel, and docetaxel).

[0519] Further, it is envisioned that one or more of the compounds of the
preferred embodiments can be administered in combination with other therapies, such as
radiation, immunotherapy, gene therapy and/or surgery, in order to treat hyperproliferative

diseases, including cancer. Such combination therapies envisioned within the scope of the
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wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Zis N;

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

wherein n is a number from one to four;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;, OCF3, CONH,, CONHR and NHCORy;
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sulfur.

2. A pharmaceutical composition of Claim 1, wherein the Supragenus A-D are

represented by the formulas:

R1—H Z N — N Rz
C?—;'\'\/‘['T'\ \ J T
L M

Genus Al;
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sel ect ed fron1Xbé consy gt a straight

chain, branche® of cycljic al kyl mhereln Rl and R2 are
independently selectedfiron1théngroup consishisngs of H,
al kyl, substituted al kyl, C3-C9 cycl oal kyl,

substituted C3-C9 cycloallcyl, polycﬁbllc al i phatic

groups, subsHitued onc*ijic a /EﬂLS grﬁups
YN N~

Genus B2;

Genus B3;
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napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and

W@ 200d/0318b5t i t ut ed heteroaryl contain 1-3 het er BEX/USRN3/030962
wherein said heteroatomis independently sel ected
fromthe group consisting of nitrogen, oxygen and
sul fur; wherein said substituted pol ¥tyclic aliphatic

groups, subdstitute phe t ted pht hyl and
subst it Jfed ™ tevﬁ%ﬁy W%

t@ent s,
wherein said s itu nt frgn1the group
consi sting H>Aa , ogens, al koxy
group, substitutEd al koxy, al kylpg substituted al kyl,
di al kyl am noal kyl , hydrogyal kyl , carbonyl, CGien&843,
COOH, COOR COR, CN, CF3, OCF3, N2, NR R, NHOOR
and CONR R ; Gand wherein R i ed fron1the
group consisy¥ng of .H al ut ed_al kyl ,

C3-C9 cy%hoa yl, /§hb oalkyl ,
pol ycyclic athhatlc sgg?tit ed phenyl,
ig eroaryl and

napht hyl , substi

substi t ut ed hetekodﬁyl id heteroaryl and
said substituted heteroaqyl contiai n 1-3 het gLQatQns,
wherein said heteroatomis independently selected

fromthe grougpconsisting of nitrogeff) oxygen and
sul fur. 14. e phargraceyti cal ogjtion_of Caim13
conpri si R _T%C

13820
2004/ 024897 PEIFHSZOO . A haﬁﬁgceutica
conposition for b@é@t' _y?ﬁg an allergic
reaction associ&ted with increasled IgE | evels or
i nhibiting cellular proligeratioMin a mmap.. . co.
conprising any one or nore of the follow ng conpouﬁds
H R-NNp @NR2 NH N R Subgenus B1 a; wherein R
is selected ffomthe gro i sti of H_ Cl-C5
al kyl, bBna PN Rami no
al kyl , wher ei pINsH Ie ed fromthe
group consi sting /ﬂ\ branched or
cyclic al kyl; K |

R Genus C3;

Genus C4;

Genus D1;
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wherein R1 and R2 are independently selected fromthe
group consisting of H alkyl, substituted al kyl,
w@p0@9248yT| oal kyl , substituted C3-C9 cycl oal kKyPCT/US2003/030962
pol ycyclic aliphatic groups, substitued polycyclic
al i phatic groups, phenyl, substituted phenyl,
napht hyl , sub |tuted naphthyl hetquaryl and
substitu d—dgter nd Nhet epgaryl and
said substitu cogft ai w<L- 3ytrét ér oat ons,
wherei n said pengent ||y sel ected
fromthe group c Wy' i NN of  ni en, éxygen and
sul fur; wherein |d subsiltutedhpolycycllc al i phatic
groups, substituted pheﬁ% , Ssubstituted napkichyd DZnd
substituted theroaryl contain 1-3 substituents,
wherei n sai dy/Substituent is selecte@ifron1the gr oup

consi stRR of AN s, ens,Ral koxy
gﬁbﬂﬁtuted al kyI

group, substpjuted alkoxyy
bo
LR

dlalkylan1noapkgy

COOH, COOR  COR|/

and CONR R ; and V\/hereI |§Wselected fron1the

group consisting of H, E?kyl subst it ut ed @eni§D3; and

C3- G cycl oal kyl , substltuted C3-C9 cycl oal kyl ,

pol ycyclic I phat \cs, phenyl, substituted phenyl,

napht hyl R15‘D‘%t | tgfe ar yRoand

substituted heinerearyl sai"gy het[eroaryl and

sai d substltuteg?h; tpi/ 1- 3 het er oat ons,

wherei n said het om i ndepggndent I'y sel ect ed

fromthe group consistingof nitrogen, oxyge g@’

sul fur. 16. The pharmaceutical conposition o *h 15

t he conpoyRgreir @5T, Xlﬁﬁ APe ZRRAERRARS elected from N or C, and wherein

PCT/ US2003/ 030962 17, A pharnaceutical conposition for

t r eanarf @rT.ph.cpdid isd§ an al l ergic reaction

associ ate is [

cel I ul ar Q/h%\q z%rlg : %cﬁesdﬁgom%céns%rtmk B?t—lﬁa{nd hgﬁ)gen

or nore oﬁvhéﬂaﬁnﬁmldmmmgﬁ@ﬁfmmundsur H RI -N N N R2 N

1 0R Sub%ﬁnus Al a; mher ignls sele ted fromthe . |

group con grte}rhb agd Myare a5 Rly se eﬁg gy;(n’ thB group consisting of H,

fluo e a d I S al : :

oL Céslﬁgl 'Hl%'xly,s leé,l bé%b@{éﬂﬁyédaﬁx]ﬂ?ﬁg{d&& hal¥BEH, BIiin§ 2hifylamino, nitro,
cyano, CF3, OCF3;, CONH;, CONHR and NHCORy;

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

fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl,
wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
133



group consisting of a straight chain, branched or
cyclic alkyl; wherein RL and R2 are i ndependently

W@ 2doa024887 f rom t he group consisting of H, al kpET/US2003/030962
substituted al kyI C3- C9 cycl oal kyl, substituted C3-C9
cycl oal | - St dupebnsistin
oyl oal Ly A5G G bAIBhL By SR SUBS i pechusistin
phenyl, of rF&p hﬁlbgéns Spd])ﬁtaldgﬁhs%dalh@ph@%p, wbstéu’@ér glkoxy, alkyl,

and substituted hetero ein.sa he

and sai qubstigsed @g?yéddﬁﬁ&yéxgg%fyl mlrgquﬂli Vi R O, ocH;,

het er oagfq@Hmv@tz@@ nceRlrd cNetel oaicE) INOJ, MNRIRNANHCOOR " and
ro

sel ecte e group conS|st|ng of nitrogen, oxygen
and sul f0ONR{@ered n sai d substituted polycyclic

al i phati c groups,. bstit he I bstitut ed
nalpﬁt hy: agd "Q%Béé]? Sltgut%ldseﬁg&eg %%Pypycgf@g é&listl%ltng of H, alkyl,
subst i t YgRHuteMRRKBITy-Cabytlcaubs! subsitintedi Gs-Cebdaliyl, polycyclic

fromthe group consisting., of H halo
pol yhal adjehaticsalnberyl, grubsipitedy Bb?‘ﬁlutrgﬂﬂép’ko?i}”t@\t%Inaphthyl

substi t yt, ?da)_ﬁly%‘_l% &b%ha%@yky{vhem rsQPﬁyﬁétEﬁUar é and said

car bonyl,

NC2, NR sRbstitiNd@BRterauidll cqBBNR1R hetarvdtonkse wélerﬁlwsandsheteroatom is
sel ected fromthe group consjsting of H. al

subst i t yndependgntly) seleste O’%?);b? SHT0y FOnsistiBR © ?%/n [fyoggn. oxyeen and
C3- 09 cyg @fd kyl, polycyclic aliphatics, phenyl,

substitute phenyl napht hyl , substi t ut ed napht h

het®r oarfie phdmsasbstidal moadbosmetleﬁﬁéﬂ%m IahwhegeH §§1iddP01YCYC110

het : bstifuted
AlipRaRerBabris. SUHLTeTPTLalt HEve SAr SIS of hﬁﬁﬁ%‘% e
RSBS00
en and sul fur
PCH US2 0013/ 0BuuBReuEs] cRmpaics OhE 11 baby WB?FS%%&‘SW@”“ and
sa1$ rsgl%ﬁtl]%ﬁga §6t69({ ilhﬁ &ﬂrf%rhocﬂe %{' B&Hi6a pykidines, thiazoles,

er|n fro suscep ibl'e to an
isoftidz6leg) 6xdzdbs} Ip@ﬂmuaneb( cpylafzmes; Iﬁ-lTalm,tthw@h@@ﬁpo ligoxazolesy pyrroles,

Ieukocyt es i.n a use of |
pyfidazinger L, %aﬁwg?ﬁ%m%m} ?ﬁgm&%mte &’éffa%ms Hinidazoles, indoles,
qm?lgﬂ'ﬁets' ORQ_quih OGR! @RhzMiopinéss AenkyRrdns, 1 q:;dwﬁungnat pyrans,
east’ one % ynpt om associ ated with said al i er d
chioa@ats, pyrrolidlneSTlpe'razsledlD@S @&ﬂ?ﬁl@@esmﬁ@@oﬁn%|ﬂ?i}°‘Qf’rph°hneS’ an
| east o itio ingredient is selected fromthe
theg"roérﬁﬂm&‘g% eir?@'cgl?s a short-acting (32-adrenergic

agoRi st, The bﬁﬁlﬁl&@éﬁtﬁd&g cardgositialr €@aimn ¢, Ayt eympriging at least one
anti hi st am ne, phosphodi est er asg?l nhi bito

additipinad h}@grpdiglatgw@c]égsezmhve an redyeing @h %trodlie&ymgﬁym Aociated with said
allFr%B‘kr% mﬁ@n%éﬁ ;g‘gﬂfe?ﬁtﬁﬁl b/ &qﬁﬁbitﬁ'ﬁ' JTickRkiRE 8r Rukocytes.

ehe receptor " ant agoni st
6. The pharmaceutlcal composition ‘of Claim 1, wherein Ry and R, are

independently selected from the group consisting of:
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21. The use of Claim 19, wherein said at |east one

additional ingredient is conbined with said at |east
woep@4otspound i n a pharnmaceutical |y accept abl epdi/iUsmn:/030962

and co- admnistered to the manmal . 22. The use of any

one of Clains 18-21, wherein said at |east one

conpound is adm ni stered at a dose of about 0.01

to about 100 rrg per kg body we ,

i nterva soccur dally 25. A use of at Ie@st one
conpound of Claim1l flor the preparation o
medi canent for treating a mmﬂm sufferin fromor

susceptib asth se” of 25 fu
conpri si a n1n|stFr|n at one ddlt ona
i ngredi ich i ve | educi ng

as¥oci at ed mnNh sai d st hnéts 27. *he uée of |

synpt

Claim 26, gherein said additienal ingredi&nt is
seI ected fromt he group consisting of a short-acting

i nhi bi tor and a Ieu%otrlene reggptor antggonist. 284
A use fBr inhibiting cellular proliferation in a
manmal cpnpr|3| ng adm nistering an anoupt of at |east
one conppund of Claim1. 29.

0]

addi tional ingredignt i s seliected from tlhe group
consisti¥g of antifungals, antivirals, antibiotics,

ant i i nf lgr nﬁ%ﬁa& ical 066k Qﬁﬁb&aﬁcglmﬁgqnhé‘mpﬁing T;h&;ompound

use of cai erein s id at | east one additiona
sellettgd édieiht giaip copbieingel q‘orrmwnclseS gito8@Sconsi sting of

al kyl ati ng i met a
topc§ Somé’} B@%mla("%]icgt mplogglgp Sflglheerbaalél 0 ?}etv@ﬁtm an erglc reaction
as%cfb.q&f w1ﬁinglc§d%é'&j &€ nevad 1ﬁﬂ1b1tfﬁ|gecd]!1$11hr0ﬁ5rohfey‘atmm61mfa mammal

al ns -3 1, wherein said at Ieast one addi tional

Con’I]JQJISE@IaBVIDn‘P or wordnfithel foljoprng earppoyds:east one conpound

of Claim | n a pharmaceutically acceptable dil uent

and co- ad nlstered to the mammal . 33. The use of any

one <ﬂ1~e+%rrs 28- 32, vvh?\[el n said at Ieast one

conpound o

e
0]
Subgenus D2a;

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic
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Caim1l is admnistered at a dose of about 0.01 ng to

about 100 ng per kg body weight per day. 34. The use
woroo@oiser 33, wherein said dose is adm ni ster eRCT/IS2003/030962
di vi ded doses at regular periodic intervals. 35. The

use of Claim 34, wherein said regular periodic

i ntatiptiatics group sulgitifiieg pokEycti aliphstic groues.apheyls selatifuied phenyl,

conprj si m ni sterdng | east 10 [ a ; ;
oL T, BRI b g Bt s
SY N @BArds SRC isaideghbwituted Cledtdrodngt colityinet-Br ndtérbetonnsj ederein said
37. The use of Claim 34, wherein said therapy is .an
anthetgaaiewris dilspensignty ﬁleﬁ%ﬁa@emeigf@?aqoﬂf'@%é 9&:%‘&8???’ oxygen
sai d&gﬁﬁppy is selected fromthe group consisting of

radi-ation,” i munot her apy, gene therapy, and surgery.
39. A net hod Wwhereitr editli supsidtutadr @okynydliegakiphatic | giogpss substituted

reaction andf/or far inhibiting yt oki..n r :

I eukoc_yt%‘%f3 L éut??ﬂf‘rﬁ‘?‘fa’?apbg’ﬁgr P n %5%%%% gltegf?aﬁﬁl Sgutamn 1-3
ef fecti v Rpmemt, WherditysaidadsfuehPisaclbtet Hdnt did goupgonsisting
conpounds: Try >c¢c RR (Anf I LOM R Suprage

nu ;
g R - N TeOH Riogems,NpplyRalgagisadiry Broups J5bsigyie a/ﬁmxy, alkyl,
004/ 024897.. 2003 ' ~11H
2008 23880, K LRSS Sy da APHdodyt ocn
713/ NR2cOoH COOR’ COR’, CN, CFi;, OCF;, NO; NR'R’, NHCOR' and
CONR'R’; and
wherein R’ is selected from the group consisting of H, alkyl,

substituted alkyl, Cs-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and
sulfur.

9. The pharmaceutical composition of Claim 8 comprising a compound

selected from the group consisting of compounds S-4, S-5, S-6, S-7, S-8, S-11, S-13, S-15

and S-16.
10.  The pharmaceutical composition of Claim 9 comprising the compound S-7.
11. A pharmaceutical composition for treating or preventing an allergic reaction

associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:

0O

R4 ”
N
N—T" H
Oy
A
) T

R Subgenus Dla;
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XY © ,, \' ~ZNOL 1R MSupragenus D, wherein Q

T, X, and Z are,independently selected fromN or C,
waoa4obsoein one of Q T, X, and Z is N whereCTUS003030962

sel ected fromthe group consisting of H halogen, and

CONHRI; wherein n is a nunber fromone to four;

wher ei n ‘whawdl Rinpedecteddfeqra tlepegrony consistiag of T Cothstaleyl, benzyl, p-
gzgﬂﬁ?rpﬁ?r%é f{)&l %%Q%ﬂlﬁy%%‘g%!ﬁ@w Chos Béjkiy is selected from the

Ni t bRup coisitidg oCk Srai{MCCRain Grivtdhed @Ykt alkyl; NHC(PI

wherein R is selected fromthe p. Cco S|sﬁ

O -Cs al RgwreimEna Ko e indepgisplhssct ¢ 8y Consisting of H,
di - a4 f:géu?gﬂtﬂtgg aalllly‘l:y g-C"‘Q?EISé]RylS %{1951’.19‘[6(?@3@9%10‘3&}71 polycyclic

sel ec rom group consisting of a Straig
c habliphakic gnodps sublstﬂn@d: bolycwdlik ydliphatfre goips, @helaf}],ds@gtﬂmeé phenyl,

Ia|n|dg§),q §§Et5| SF]{Sufﬁl.d:]gat Eﬁw{, rl?ectneé%ar}%%&@ uﬁgﬁ%&l‘ ﬁtttlerrc])gry?fwﬁlerem said
SUb§tietddhR a3 sd® sayihRal HyleroaP@l dumysn 1163 h%tdr@h:&hs Cwherein said

groups, substitued polycyclic aliphatic groups,

phe hytieroatoum & irnd@ne@derm@fﬁpted fmpmehgpup §%§§ﬂpg of @irogen, oxygen
napht$% heter oaryl and substituted heteroaryl,

whe /8 het eroaryl and said substituted

het er oar y| COWI}&Eeﬂn 1saddl hebitwad gpuycyelieratiphatiaigdoups, substituted

het eroatomis independently selected fromthe group i
consi st i mjerrl nfubsEyed napkigdn angn &ugﬁﬁllt‘ft& Hﬁﬁg?‘é’r contain 1-3
sai d SUb%ﬁ%&tHﬁ%gshWe}’ﬁ gélﬁ%uﬁétitlﬁ@ﬁtlé §el&¥t&yﬁ§m the group consisting

substi t ut stituted naphthyl and
subst i t utefdHh diakorzems; yHolyimhigans a_lk@iy b, | wbstittited alkoxy, alkyl,

wherein sadsu S .se fro the

consi st | r?b‘ st H’f‘te& atuﬂ'gzl %@@W amlB%?lgﬁa Sgrosaldy 18Ry aifoRyE OH, OCHL,
group, sulisbit uteoral KORY, @KUF;, (m}tgstN(Dzl,ltERm KMHCOR’ and
di al kyl am noal kyl, hydr oxyal kyI carbonyl, OH, OCH3,

143 WO ZCICQNBZESQHd PCT/ US2003/ 030962 C(I)—| COOR

COR, CN CF3, . s Se}i{l\% ngRieg froﬁle gr %@dco&gﬂ%§%f H, alkyl,

and wher ein R™ rom i consi st
of H, al kybstituted iy, t(tgt-(é@lc;&ilcbaﬂyyl substBdageCoaydiaafikyl, polycyclic

substituted C3-C9 cycl oal kyl, pol clic a
phenyl , satl’é’gf“i“isutfg@nﬂh eﬂ&lppty hagp ﬁ)p%@pﬁ B@?’l %{q) E]Jtu%ed naphthyl,
napht hy! | het%gﬁgf Qa4 yéub?tﬁgteauﬁétéﬂoﬁﬁﬁ ednBRUL sBidr Héteroaryl and said
wherei n sa teroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and
sulfur.
12. The pharmaceutical composition of Claim 11 comprising a compound
selected from the group consisting of compounds S-17, S-19, S-20, and S-21.
13. A pharmaceutical composition for treating or preventing an allergic reaction

associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:
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substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently sel ected
WO c@ni024327 gr oup consi sting of nitrogen, oxygenPErnusS2003/030962
sul fur. 40. The nethod of Caim 39 further conprising
adn1n|stering at |l east one additional ingredient
whi ch i tive in reducing at | east one synptom
ass%l at d wwth sgid allergic reaction. 41. The
met ho ai [ o ast one
addltlonal Nem t IR, group

. - acki reneT\HI/C agoni st, a
| ong-acting: 132- % anflanti hi stam ne,

a phosphodi esterase inhibitor, an antic@olinergic
agent, a corticosteroi , an inflanmatory nedibgess Dia;

rel ease | hlb 0

ant agoni gper if?ﬁlﬁ'ﬁgecgr% Lﬂlﬁé@;ﬁ ng?ﬁgwﬁﬁ gllhcssag{yl benzyl, p-
at g&&gbeﬁg}pgﬂﬂﬁ mqaﬁhminol dligil eetherain sakl CoGralkyki sslected from the
sai d conmpound in a pharmaceuti table dil t
andgiovp cermgting of a seaghtsh %é%%ﬁﬁ%?lycyggg %%42 rr:t hlodugp

daim 39 h%{%ﬁ Rl Qrbtfﬁz &et %—Hiugtl}b Sl e ﬂ’drﬁftlﬂd'ggu@éon@mtmg of H,

dose t 100 ny
wei @m’l wastﬂwd allgyl, Gihélg wwclhd&ylofsulnst@mﬁp £|33 Cgvm@mﬁwl polycyclic

d d d
o2 S8 e B BT SRR e, AR .

Wheﬁ% blﬁjosﬁﬁﬂéd AphBEA, 'Mr@aﬂyﬁhﬂﬂ wabssitaael tetedayl, ywherem said
46. hod for treatl preventing asthma in

rmrrhaﬂerocaqdpa:nds Fag Subﬁilwtgf? %’@anﬁﬁé eamtaig -3 Jisireaddnshg gvherein said
nt 2 n%g?/ J(nﬁ eing’él}tf}rpgeﬁc%ﬁﬁ&ﬁ ’d{ 7 é"o%f\"c&%m%ﬂwgpﬂlﬂﬁ’rﬁ%en oxygen

Supﬁﬁ@gﬂﬂﬁﬁ- A, 144 WO 2004/ 024897 PCT/ US2003/ 030962 O
HR-NTAONR2 H. X C .
wherein said substituted polycyclic aliphatic groups, substituted
phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected from the group consisting
of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR’ COR’, CN, CF;, OCF;, NO,;, NR'R’, NHCOR’ and
CONR'R"; and
wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, 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.

14. The pharmaceutical composition of Claim 13 comprising the compound

compound S-24.
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O/Z NR Supragenus By OR, TAON,R2 N HN | \

X1~ LI ZNM R Supragenus C; and 0 RA TAON N R2
woDoY/ 024497\ /Z N1 o L M Supragenus D; wher ei PCTQUS2003/030962

X, and Z are independently selected fromN or C, and

wherein one of Q T, X, and Zis N wherein Ais _ ]

sel dét ed 4 pharmanaitigebeqmnastion et Rl OFPrevaNiRen allgsgic reaction

N BB AP AT Sh O 0804 Mo = o

cogipaiking aon shs bt moreodf the folldiwkng congdoeds:, aryl ,
substituted aryl, hydroxy, hal ogen, am no, al kyl am no,

nitre, gyano, CF3, OCF3, CONH2, CONHR and NHCORI ;

wher ei'n RN QU nsi sting of H,
C1-C5 al kyy, ¥l _gnd diz al kyl am no
al kyl, whgrein 5/ sel eqy€d 2f rom t he

group consi sting Rai n, brinched or
cyclic al kyl; wherein Rl and R2 are i ndependent |y
sel ected fromthe groupRconsisting of H  al Bybgenus Bla;

substituted al kyl, - cveloall cyl .. substituted

%o oy ot s salFGToR B S bt B C-ES aliot, benzyt, p-
SUbEﬂubfdﬂ)%ﬂzng @hy Gy-alkyfindhd BIRSL b0 C eyl is selected from the
substituted phe&yl , . haphthyl, substituted naphthyl,

het &FERrSPRsiging efiasirightehet. Prandied 8F gyclicafkabei n sai d

R L
sel ebtytdsubstttedhakyglr dypCocompbakiyl, rybsiftuted tC:e0€ nyclostlpdepolycyclic
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, aikyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR" COR’, CN, CF;, OCF;, NO,;, NR'R’, NHCOR" and
CONR'R’; and
wherein R” is selected from the group conmsisting of H, alkyl,
substituted alkyl, Cs-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
sulfur.

16.  The pharmaceutical composition of Claim 15 the compound S-25.
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and sul fur; 145 WD 2004/ 024897 PCT/ US2003/ 030962
wherein said substituted polycyclic aliphatic groups,
W@ vg24801 ed phenyl, substituted napht hyl and PCT/US2003/030962
substituted heteroaryl contain 1-3 substituents,
wherein said substituent is selected fromthe group
condi7st i gpharmaktutival agepsitiopdbytneting@n prevahiuoxan allergic reaction
roup, S bstit ut (f |.koxy, alkyl, substituted alkyl,
asHholi, PARY FISEHRRSH 1eThy BYes s R ting .collafy | Profifyratign dn ‘2 mammal
cofdpiking @XBhe 68GRore fthe FlBwi o¥ls: NR R, NHCOR
and éO\R R ; and wherein F%gz::%lps&mgﬂct ed fromthe
group, cofsi sting of H alkyl, substituted alkyl,

C3- C9'1cychoal kyl bst i\t ut ed &3=C9 cycl oal kyl ,
pol ycyclic psthilt ut ed phenyl ,
\ hy

ot 2and

substituted het ergaryl~-Nwher ei ai d het|proaryl and

said substituted heterdaryl contain 1-3) heteroatons,
wherein said heteroatonRis independently sekabiends Ala;
fromthe group_consisting of nitrogen, K oxygen and

sul fur. 131_@ 8 ineeiRgad rmahg israureopuistinget! Tdmpts dliafgbenzyl, p-
adnifj&fpesdyD Qnéihi-hﬁ?ﬁfaﬁﬁﬂ" Qlkyl?%fntehp&?d dl-@raggh §8%elected from the
which is aCtive In feducing at [east one synptom

as s grovptcousistingrpfeatraighthtrimybranet8d offityelinelkyhbd of C ai m

47, wherei.n said additianal i edient. ks selected | .
from o TBraaR. aihEr ate ipronde g HRPEL kgfe Soub Consistng of
R2- affygnabeitated GORYS Ts-QR dyRRERIE tshibdinked TAL@N8YWalkyl, polycyclic
agoni st, an antihi stam ne, a phosphodi est erase _

i nhisBphasie  ereypsafesivetl inebicyslis alipbatic gwpups, phenyl, substituted phenyl,

corti erql ' [ ase . .
o pPREHC S e AL e A HBL I TRE LAl EERR Gy, yherein said
A mibteodryfl candi sdidl biubstitgred dletendanyl @onedin f1e3 &tdtc?ﬂatbms,awherein said
nma | conprisin adm ni st ering an anount ,of any  one

or nﬁgﬁe asﬁ) ﬂ%@@?gﬁnﬁ%dynifle&@ﬁﬁ&%&? grpap ?olzﬁlwngz@fy nitrygen, oxygen
Y ; aQisﬁ{fu% N I MR Supragenus A

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,

COOH, COOR" COR’, CN, CF;, OCFs;, NO,, NR'R’, NHCOR’ and
CONR'R’; and

wherein R" is selected from the group consisting of H, alkyl, substituted

alkyl, C5-Co cycloalkyl, substituted C5-Cy cycloalkyl, polycyclic aliphatics, phenyl,

substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted

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

heteroatoms, wherein said heteroatom is independently selected from the group

consisting of nitrogen, oxygen and sulfur.
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O HR-NTIiQNR X, H OL/ Z NMI R Supragenus B;
146 WD 2004/ 024897 PCT/ US2003/030962 0 RL T NN R2

wobdde/02489H L/ Z N1 R M Supragenus C, and 0 RIEUI2008/030962
/ NRR HNI1 Y : ZNLO | 1R M Supragenus D,

wherein Q T, X, and Z are independently selected from
N oi8.C, AndsarhEratilpastqoms mm@mmi ofClaimig 1 Zfor sthg preparation of a

me %gl'étgf O ietS el L AU SORTLR! (o Bfetbho reaction
and/6r fo8 UihibinheERbKinks Geulddcgtes in dﬂﬂﬁﬁmﬁdent ly sel ected

fromthe gro t f H, I kyl, .al
subd?Pi t utl g@] u;P gfcé)lg%zﬁ %gg(aw(r) ﬁgqngréggg a%mnh%eryn?ﬂx%waéh%r}%addltlonal
in cflérﬁ 'whi ?sné)c’tlv?gé ’rec%fn% (P%?H%ne g@bt’dﬁl Qé@gclwlth sald allergic

erein |s se e group consisting of H,
reaCllerC5 al kyl, benzyl, p- fluorobenzyl and di-allylamno

glr gél ' co }ragisg a@?mg ]S‘)t,r\%l?elék l%ﬁﬁi?lagﬁ? tgﬁd f%l%&;\al ihgredient is
selgcyc (ll%nfj‘ﬂhg%;l‘ou V%%Ei@ﬁ 5 o ansh-Bdindrss- @ﬁgﬁf‘&%ﬂlst Y long-acting Bo-

ected mt e gr p consisting of H
adﬁ:ﬁhgicl ztgumaﬁamhﬂtﬂg{dta,nnﬁa aGthosptwidizaietape :,nhsbutbstantautl@mhnergw agent, a

cmglﬁgg?rp{dz Ol Sr&d%rgg%t d?a::r)clr:fg{eflgalsé pgﬁiﬁag[or g up SIeukotnene receptor
amag@ﬁgﬂ tuted phenyl,

21.  The use of Claim 19, wherein said at least one additional ingredient is

combined with said at least one compound in a pharmaceutically acceptable diluent and co-
administered to the mammal.

22.  The use of any one of Claims 18-21, wherein said at least one compound is
administered at a dose of about 0.01 mg to about 100 mg per kg body weight per day.

23. The use of Claim 22, wherein said dose is administered in divided doses at
regular periodic intervals.

24.  The use of Claim 23, wherein said regular periodic intervals occur daily.

25. A use of at least one compound of Claim 1 for the preparation of a
medicament for treating a mammal suffering from or susceptible to asthma.

26.  The use of Claim 25 further comprising administering at least one additional
ingredient which is active in reducing at least one symptom associated with said asthma.

27.  The use of Claim 26, wherein said additional ingredient is selected from the
group consisting of a short-acting PB,-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.

28. A use for inhibiting cellular proliferation in a mammal comprising
administering an amount of at least one compound of Claim 1.

29.  The use of Claim 28 further comprising administering at least one additional
ingredient which is active in reducing at least one symptom associated with said cellular

proliferation.
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napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and
W@ 200d/0348b5t i t ut ed heteroaryl contain 1-3 het er BEI/OARN3/030962
wherein said heteroatomis independently sel ected
fromthe group consisting of nitrogen, oxygen and
sul 80r; heruse rofsGlatin A% sthierein eialqo@ﬂ iﬁ@;ﬁcbma: a@dltlpmitmgredlent is

S AT O N e T —

and\&t@ic@xtdér&@nﬁé subst ituent is selected fromthe gr oup

consi st % hal ogens, pol yhal ogﬂ@ al koxy
gr odp, §tu8@ Lﬂfe@aan yvhesgipysaid ais [nesl pmm@%tlam%ymgredlent is

sl ol BB €8s 3RO me e B ot

topG@R'mera@bl,I p63§8n, t6¥d MR, 1T pétsdz, DNVKGer, and splﬁﬂNIiioR'oh

and &jg;lp use Qlﬁ %g}? I%lpgt%tégﬂg}r{é;{g gggw 81315@%8%1}815%‘( one additional
1ng§é&?§ﬁt' 15 lét)ﬁgm% wWith SYE h@ﬁﬁt @Yk o ?J)Mﬁ)’&ﬂ ¢16im 8! 1hpi‘ﬁﬁdrﬁ1§ceutlcally

substi tuted phenyl, naph substi tut ed

actma?@h{eh@ll ent dndtceradamnbteraddo hemainmal. ebl het er oaryl ,

i.d het eroaryl ubst Ly
het & oar Jeant i SRR ARERGR S MR ot o€ gt pre compound of
Cldiet BisQahifisieted at hdefResTdBBEl 0/0 BRIg86 tBeLti100 Mg b k@%@p weight per
consi sting of nitrogen, oxygen and sulfur. 50. The
dayret hod of O aim 49 further conprl sing admi nistering at

| eagly O”the%gé’ bf Rl RELR €0k dbll ﬁha @?m@t%{]éd"lﬁ déﬂded doses at

reddci ng at Teast one dynpt om associ at
reguﬁrlplahadlcpmteﬂvafser ation. 51. The method of C ai m 50,

r id at eas one addit.ion i ngr.edi ent
ST a5t o0 T 51 SHISER oty R e R TP AR ARG ocur daily.

ant Y I ke @ABLIS tUJlen'l 23; fu?tﬁteﬂ cd)rﬁf;ﬁﬁﬁ@%&l‘ﬁ{ﬂlﬁ&mg @f‘ fbast one other
anti cancer agent s. b2. he method of Claimb5b wher ei n

thegapydwhich leﬁﬁecta)\a‘@emadmltqr@inm atj Ingst etie espmptomn awlc@tﬂde@rlth cellular

oup consi sting of alkylating agent,
hy%%?m r%% ‘ite, DNA cutter, topoisonerase | poison,

t opgi7somahasge bt Clah SO Mo/ DBIA shidnHetpy B agpicatdte therapy.
poi son. 53. The net hod of O ajm50, wherein said at

| ead® ondbgauset ofoklimi 3 r wherer said therap i selegied Hrami the sroup

L L

CI aBﬁw 49 A wigthoéifor waltldg ooppeanihy B Ardinieateoeshdidr far inhibiting
}nﬁﬁ pr if:&%b ¢ 119 a algl%af gon?pt%%liﬁg e:tl'domlmnpengg ran lfa?fec‘uvey amount of any

one or more of the following compounds:

Q H
Té N\ =\ N Ry
Y IN \ |/ T
vz |
R M
O
o) )'E/z fil \ l—// "
R M
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55. The nethod of C aim 54, wherein said dose is
adm ni stered in divided doses at regular periodic

woO paoeo2@bs. 56. The net hod of O ai m 55, wher ei PCHEHBZH03/030962

regul ar periodic intervals occur daily. 57. The

met hod of Claim49 further conprising adm nistering at
| east one gt her therapy which i sOeffective in

amel i orat jhg at J east, one sy assocjated with

cel | R hy peFpr O i hod of O aim
57, whereiliNsatd tera ancer therapy.
59. The net hodl/of i in said therapy is
sel ected from/tie grouyp consjlsting of radiation,

i mrunot her apy, gene tRerapy, d surgery.sugpdlge stethed
of preparing a conpound or salt thereof having the
fornmula: 138 WO 2004/ 024897 PCT/ US2003/ 030962 To~Q N

N R2 ANn/HCN Y X, pr ag'snus A,

wher ei RO, %7 an i 2el ected from
N or C, andHMgrei n|| one nd Zis N
wherein A is s&.Lct nsisting of H,

hal ogen, and RI ; erein nl.is a nunber from one

to four; wherein L andgM are iMependentlysﬁgge%éeﬁ.
fromthe group consisting of H alkyl, alkoxy, aryfl, _
subst i t utedret W, T, Kysddk yie ihddpegdemtlyaaiented fatridyloafa, aad wherein
nitro, _cyang, CF3, OCF3, CONH2, CONHR and NHCORI ;

wheeee Af R TsXs@deeisd% from the group consisting of H,

a-G& al iDeRZY! selRted A ARENEWhp ajodsistimeBlok YH Alald@en, and
al kyl , m%egellﬁ }sqa?édseCI -eCS al kyl P% spel ected g?r omt he

gr o@NHRs; sting of a straight chain, branched or

cyclic al kyl; wherein RI. and re i ndependently
sel ected ¥ BWPH%E‘B‘I“B]&%%O&’P]QP% Iﬁﬁr’of H  al kyl,

subst i t ut@gréh Kydnd MIrGAdepeatiaalykeslectediagh iteygreup €hsting of H,
cycl oal kyl, polycyclic aliphatic groups, substi

pol ypdgd! alkowy.i q@watsub,stig}t%_ gevl, b}l@‘ﬁ%}’,’haé(?ﬁ?gt A0 ¢ lir‘fagmino, nitro,
B S PO e R S HRAIICORE | " Cer oary
and sai d whepsih iR istseldctbe fienothe rouparnsistimglef3, Ci-Cs aliyl, benzyl, p-
het et{u%?otb%nwgﬂ a\ﬁﬁedri-elikglafc’n?rilod alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
wherein said substituted polycyclic aliphatic groups, substituted
phenyl, substituted naphthyl and 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,
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heteroatomis independently selected fromthe group
consi sting of nitrogen, oxygen and sulfur; wherein
W@ 200d/0348b51t i t ut ed pol ycyclic aliphatic groups,PCT/US2003/030962
substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 substituents,
wher ei N COQHS WBORT LGOR ', i €Ns eCEot @FFS,r Difd2t AR oFICOR” and
consi stin f_,H _hal ogens, polyhal ogens, al koxy
g_roluE, I st m{ al Iéoxy, al kyl, substituted al kyl,
i al kyl am noa ; 0 lfro 0 istikg 1D,
COOH,  COOR  COR ,emc% %Fgél@dctj%désﬁ IﬁN%l,@ R, @ﬂﬁﬁcow £ 8, allo,
and  CONRitRtifutedhalkyh €s-&ioreyrtoalkyl, subsiduted Corlorayelealkyl, polycyclic

group consi.sting of H, VI ti
C3-Co cyéffitcty Pyl sfheiflind oBneE ubhEe, ﬁgﬁgﬁmd naphthyl,
pol ycycl ingtercirjlphiat isGisstitabe metero@yil sihdreine shigh Heserbaryl and said

napht hyl , substituted naphthyl, heteroaryl and . .
Subst i { ubelbtiRedhBsTORry] CHPERbI REAFTBARESC MBS Saih feteroatom is

gﬁibgt i 3' 3?%%9%%%@?%%%13?{%& fBﬁ%ﬁéS gﬁ/ cgﬁggcﬁ?g of nitrogen, oxygen and

. contain I-3 heteroatons,
wher ei n saifak. heteroatomis independently sel ected

fromthe _group cqQnsjsti f. nit ) _and
ot R ot RSt i SRR B e et one

ad&iﬁz)ﬁﬂ iﬂrfr%rgax%ﬁf:@vhﬁﬁ @2 GRIRP A ci¥s tah | st e tonh ¥ssécitled with said
wth a ntum TONO2 (A)n hydroxide to forma

alleghpeacttbowi th a fornula: L Z N2 T-Q/N®2 (A n~ ~~

z NH2 reagting.the 0 i1 f.or : ; . S
di an non?ﬁﬁm%jo&ﬂﬁ E%E\?ln‘gf R’ﬁ\@réslﬁ IS@ cﬁg 1{%{ ?%er %‘nddgﬁcgdﬁl ingredient is
selcORR g (M drBuR chiRistiub BF a lsheit-dcting B,-adrenergic agonist, a long-acting o-

adrenergic agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a

corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist.

42.  The method of Claim 41, wherein said at least one additional ingredient is
combined with said compound in a pharmaceutically acceptable diluent and co-
administered to the mammal.

43.  The method of Claim 39, wherein said compound is administered at a dose
of about 0.01 mg to about 100 mg per kg body weight per day.

44, The method of Claim 43, wherein said dose is administered in divided doses
at regular periodic intervals.

45.  The method of Claim 44, wherein said regular periodic intervals occur daily.

46. A method for treating or preventing asthma in a mammal comprising

administering an IgE-suppressing amount of any one or more of the following compounds:

Q H
(A
X%Z | N \ I‘// \[O(
L |Iq M

Supragenus A;
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QNH2 (A n X:CNH Z 2 reacting the conmpound with a
formula: L with a conpound NO2 CIY with a fornmula: M
W@ 200802489 conpound with a fornmula: NO2 Q- NHPCHUS2003/030962

Z~-NH2 0 M ~~NO2 TIQZ NH\ ~~i (An NH2 0 M
cyclizing the conpound with a formula: L~ Z with (A)n
XQNNO2N use of an acid to fo a conpound with a
formula: LH Z H My 150 200
PCT/ UsPau3NQ30962
reduci ng t he)egnpounf w a:l, HMto form
TIQ N NH A)%y/\\ o| und with a formul a:
L HM; and”Tl Q/NENH2 |ZNrefmtingthe compound w th
a formula: L HMwth g Supragenus B;

N-B2x 12

0O O

R1—-/< PN N — )J\ _Ry

M
R Supragenus C; and

el 0 va“ v
™ )l("\\zjl:N \I_// \ﬂ)/

R M Supragenus D;

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

wherein A is selected from the group conmsisting of H, halogen, and
CONHR;;

wherein n is a number from one to four;

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

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
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acyl chloride to forma conmpound of Supragenus A. 61.

A nmet hod of preparing a conpound or salt thereof
whamwigogisbhe formula: T N/NR2 (An | \ --C /PCIVUS203/030962

L~Z NI O M R Supragenus A; wherein Q T, X and Z

are independently selected fromN or C, and wherein )

one of Q T, wheraindsaZd i sibhjtutet epaieychici dliphetie cgrewpst reyhstituted

t he group caonsi sti.ng of hal ogen . : . i

wher ei n H%GP%L as%lﬁﬂ?!‘gerd frfagﬁjﬁhgﬁe 0 SP‘B%?;Q&%C@%@% r{l SRgam -3
M ar e i ndepepdantiersial Gt sBstthamit beleged tipnt drsgretp ngnsisting
of H, alkyl, al'’koxy, aryl, substituted aryl,.

hydr gxy,
hal ogen,ofaHi fwlogenky belvhalogens; alkexy pamh, SQI;;S@Eutqécpﬁg %y, alkyl,

CONH2, HR and < j j t

the o ol HEHEHSY Mo DrRECE. Tof SRR Sbdrom, ock:
f 1 uor obepapH,acdOR - @AW/, ONNCHE) KYCF;, viNOE,eINR B4, &WHCOR' and
Cl-C5 alkyl is selected fromthe group consisting of

a strai gONER:ndpr anched or cyclic al kyl; wherein RL

and R2 are i dgnt ey fhOMBrbile @hGdg of H, alkyl,
consi sting o%ﬁﬁgﬁaﬁy{s, séi‘%&;ﬁﬁ?%% e%@;%’rkﬁle, C3- CQg y
cycl oal | apktitusadbedkyls Gt-€4 c@&oﬂﬁylcyldistlmt@és-cp@ly leglkyl, @olycyclic

al i phatic, grqups,. substit ol.ycyclic.aljp '

gr oups, ﬂﬂ’g‘ﬁﬁ}f*se E]Eﬁ?é'ii tsﬁl?sglﬁlqﬁ(ﬁwp,l’ ﬂ?&) JI%’y I@?&’étﬁuted naphthyl,
substi t uﬁ?&oﬁﬂ@h&ﬂyhubsﬁﬁﬂ&f G@feydarAN avisondiat dal dittetbroaryl and said
het eroaryl, wherein said heteroaryl and said,

subst i t usubstitiedehasenogtyl conpimi b3 hetproptesp.onhegig said heteroatom is
wherein said hetergat I.$. khd A oSE &b d
fromt he“@?’i’ﬁ%le]&t §§1§%t|8$11511 Ogl} ltHr%i ? p‘g‘g gﬁ&ﬁ%%g% g‘g{n a%%l’ oxygen 4t
sul fur; 35&W 2004/ 024897 PCT/ US2003/ 030962 wherein
said substituted poal ycyclic aliphatic. groups,.. .
sub4?i t uflbe mpefbed|of Slsla1d é‘ﬂf&@? ﬁﬁﬁwgﬁg %ﬁﬁ‘mswmg at least one
| i Xilve $OPaaERe bt Bast DB S{mptée hociated with said
ad%@ﬁ%f@%@%@@é% uleﬁt S sle?ect ed fro%ln%)he group
asthanasi sting of H, hal ogens, pol yhal ogens, al koxy

, tituted al koxy, alkyl .. L eated.
30 SRELLLES O A i SR MGt fom
theg%?ﬁ'p SBinORa shbhbackfid ., HeergiFaonidB RiongNHEOR B,-adrenergic

agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a

corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor

antagonist.

49. A method for inhibiting cellular proliferation in a mammal comprising

administering an amount of any one or more of the following compounds:

AN — N_ _R
AoaWA
®=, | h
XL%Z T \ | / o)
R M Supragenus A;

0
H Q
- | N N
Z‘f H
0 XL/z N \ l—//
||a M
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CONR R ; and wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9

weyahoadskyl , substituted C3-C9 cycloal kyl, pol BCHTE1003/030962
al i phatics, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
hetberparylg \r/]\herei n sai d heteroaryl and said
substi t ut et gy oary|, cont aj -B het ¢y oat ons,
wher RS id'|h€’tge is /ind ﬁ?-y sel ect ed
fromthe ¢tNup- conBi st , oxygen and
sul fur; whereXA. s rises steps: ~ Q N2
~A%EXZ\ jCILr&ga;:tin a conpound with a formula: L/
Wi anmoni um (A -~ N Q2 Xl Z~NH2 '
forma conmpound with a fornula: L 1Q Wﬁ}ﬂ%&g)@ﬁﬁriﬁ%%ah@
Z~NFi 2 redoting the conpound with a fornula: ./--Z--"
wi th di ammphi um §Q/N £|~ NH sul fide to
f or m aReTpQuNT i t T LK 2 TIQ NH2
(A)n- rea cHNn@—theIcon'p %af rmula: L Z with
a conmpound 0 N>(\vvi ; togf orma conpound
with a formulay’ 41Q- N- N2 (A)n/ Z HM 152 WO

2004/ 024897 PCT/ US2003/®30962 Supragenus D;

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, halogen, and
CONHR;;

wherein n is a number from one to four;

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

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Co 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, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHj,
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NO TIQ- ND A4 ' reducing the conmpound with a

formula: L ZHMto form(An4d XC\ J ~Z N~ a
weoropozusgy with a formula: L HM; and (A T . QCNMUBEAA3/030962

reacting the compound with a formula: n L~ Z HMwth

an acyl chloride to forma conpound of Supragenus A

62. A neCboH, oCOp)R—:‘pﬁlOng @Ng @0 EForNOal NR'R4r 86ICOR™ and

havi ng the forrrul O RI-NTQN AN IIR2 R Supragenus

B; whereFRNB'Rp a0k and z are i ndependently sel ected

fromN or C RAGNRY €k Nsel QAR HonRthd  grétp @bfsidirgs o H, alkyl,

wherein L and M are I ndependently selected fromthe

group cosisstuiedgliof, €4-Co aidgdlkylabrbssiiptedaey o CYC10311<}’1 polycyclic

A O S, A

wher ei n Eetb@a@?'z&@t gﬂ)sﬁfm hbRrdiay pvmmmsusatd ingteedaryl, and said

Cl-C5 allcyl, "benzy | uor ohenzyl and
di-al lyl suHisHtes] lp@}q:roamog £PRIR ]gallgte@at@gs,éylp&ypml said heteroatom is

sel ected, f{ b9 cOsishing torali@ben, oxygen and
chai n, b%rgln %ﬁdélng’r S%%/Cg grﬁdy ér %gresllnn ar%d %1 ar}e,g

[ ndependeuilfdry sel ected from the group conS| sting of H,

al k

sti t d al k cl aal | yl
Subgfh t ut g reefl Q£ o&ﬂa %}&ﬁ?cglm(%& Wgﬁllng adginngﬁegl[nlg at least one
adﬁﬁ@ﬁbqsfmgré&i%tdfﬁﬂ?ﬁ d%ﬁjvé’ Gy feldhsinghi RRAbhE s@hpdRBassociated with said
phenyl,” substituted phenyl, naphthyl, substituted
celhﬂwprh}]feratimat er oaryl and substituted het eroaryl,

I I a t : ; ;
het éioar 3% &'ﬁji]i‘ tr@fj‘a‘ﬁﬁéhseot g?l 81216 o?ma}& légﬁe%'te&%e%idngnal ingredient is
sclBabE Heat R grsip dASRERNE eNtdtifirsalseaititals atibioties, gniinflammatories,
consi sting of nitrogen, oxygen and sulfur; 153 WD
an® @UiKARCER 8EFASPCT/ US2003/ 030962 wher ei n sai d
subsbi tu %Hpe%t&iébﬁdlﬁdﬂaﬁﬁa dient
phe%&/I Lﬁ‘g I{f&%&fégb;}a%gﬁ%dhwé Iééﬁlg Sggbst [ ? ut ed gredient is
selba;teerﬁamythec groupi eonkising smtbaﬂqytauagt@enwlmqﬁa@&ted DNA cutter,
substitu i s sel.ect ed omth Ul con
oA RATBISIORdpSMEgaTsl DR a st 200 sEpRhoudh

al I o@xy, PleGhlthod of Claim 50, wherein said at least one additional ingredient is

combined with said compound in a pharmaceutically acceptable diluent and co-
administered to the mammal.

54.  The method of Claim 49, wherein said compound is administered at a dose
of about 0.01 mg to about 100 mg per kg body weight per day.

55. The method of Claim 54, wherein said dose is administered in divided doses
at regular periodic intervals.

56.  The method of Claim 55, wherein said regular periodic intervals occur daily.

57.  The method of Claim 49 further comprising administering at least one other
therapy which is effective in ameliorating at least one symptom associated with cellular
hyperproliferation.

58.  The method of Claim 57, wherein said therapy is an anti-cancer therapy.

59.  The method of Claim 57, wherein said therapy is selected from the group
consisting of radiation, immunotherapy, gene therapy, and surgery.

60. A method of preparing a compound or salt thereof having the formula:
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substituted al kyl, diallcylamnoal kyl, hydroxyallcyl,
carbonyl, OH, OCH3, COOH, COOR COR, CN, CF3, OCF3,
WORD4/NRIR , NHCOR and CONR R ; and wherei n RCT/US2003/030962
sel ected fromthe group consisting of H alKkyl,
substituted al kyl, C3-C9 cycloal kyl, substituted C3-C9

cycl oal kyl, pol@cycli , phgnyl,
substit ut ed ﬂ'hfeny rq\? ééd napht hyl ,
het er oar yA)amd sut} tit ar wherei n said

heteroaryl a z he@roaryl contain
1- 3 het er oat olas& wherjei n sai heteroatomi s

i ndependent |y selectedl fromthe group cog?ﬁééﬁgppf
ni trogen, oxygen and sulfur; wherein said method
conpri sesvistrep§), ToXQamC2 ard%n&lbﬂzend@ﬂyrwbgtedmnaN or C, and wherein

corrpoun a: L with amonium O-~
ﬂggwgt Mf’%& hydroxi de to form a conpound
Wi t h a f aymsdia: ALisOsstectéd ¥R thE doupX cbnbibizng rofall inathgen, and

the conpound with a formula: L with OT.Q NH2 R-NH X-
2NI—I2CO§%3mmn| um sul fide to forma conpound with a

formla: |fe 13, m}ggr%&g%ﬁg% fRET/ US2003/ 030962

O~ T QN reacting the compound with a
fornmul a: whestin i @nd M a€2 indEi)en@hrlrﬂly SBtbmﬁEdemin‘&hd growp consisting of H,
For mfky% all\lélo;}(l), a[r;glr rsnul%tl%%e q h%roxy,ahalogen amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCORj;
wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C;-Co 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, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR’ COR’, CN, CF;, OCFs;, NO;, NR'R’, NHCOR" and
CONR'R’; and
wherein R’ is selected from the group comsisting of H, alkyl,.
substituted 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
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OQN~NR RNHZOM formula: NH2 O HQO Q N~ NR
H R-NHL~-Z/ NH20 M cyclizing the conpound with a
WO 200497 to formto forma conpound of SuprageCiiESB03/030962
63. A nethod of preparing a conpound or salt thereof
having the formula: 0 HRI-NTQN:A\ R\ -CX C
OL N Mubﬁlﬂﬁdﬂﬂjﬂmrsl B;ntmndréuhnte@atqms xyhesgig sgiddegeroatom is
IOP dgpefll_de tl iec d 6&}% E ﬁ;r?_up ccgﬁ%tlﬂg%'i“%ﬁtpogeﬁngxygen and
mdependgﬂf,jr sel ected from the group consisting of H,
al kyl , aIIcoxy aryl, substituted aryl, hydroxy,
hal ogen, Whsteiosaidinkiapd aomptisesisteps;, cyano, CF3, OCF3,
CONH2, CONHR and NHCORI; wherein Ris selc@ctﬁd from
the group consisting of H Cl-C5 al kT ,,be zyl, p-
fluorobenzyl and di-al kyl am no al kyI V\N;éi jsaid
Cl - C5 al kepbting asesnenored Witlore faymul Ar oup Lconsi st i High grmmonium
a straight chain, branched or cyclic al I@/I Noherein Rl
and R2 are |ndependently selected f nI.t group
consisting of H, alkyl, substituted aX ~NE3- C9
cych kﬁdle,to ﬁiiﬁﬁdécﬁﬁﬂo@ﬂd@?iﬂa@%ﬁﬁﬁllaoal K1 pol ygyclic
al i phatic groups, substitued polycyclic ali RIF)ati c
groups, phenyl, substituted phenyl
substi t ut ed napht hyl, heteroaryl ano(A{J11 WwhsLi t

het 15 04/ (o482 . . .
(O AN,

T\
)5’ zINHz,

A)n“‘t" :\i
NH,

reacting the compound with a formula: with a compound

QA /~—No
cl \Ij ’ ,

with a formula: to form a compound with a formula:

w/i O,
(A)n—r I

2

sulfide to form a compound with a formula:

TC//
()n I

NH; _
cyclizing the compound with a formula: with

. //lv\ >_<i—\ N02

use of an acid to form a compound with a formula:
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heteroaryl. and said substituted heteroaryl contain
1-3 heteroatons, wherein said heteroatomis
w0 pabep2e3gent |y sel ected fromthe group consi stPEyUST003/030962
ni trogen, oxygen and sulfur; wherein said substituted
pol ycyclic aliphatic groups, substltuted phenyl ,

substi tuted naphthyl and substitut ed hq{’ yI

contain 1-3 substituents, V\,her ein su st)‘r@ i's

sel ected f on1t tin oge
polyhaloé ng BRB%?pﬁﬁﬂ' %iutea alkoxy, al kyl , to form
substi tuted aI kyl, dial kyl_lam nogl Kyl —INgr oxyal kyl ,

carbonyl, OH OCH3, OQ@HL WCN, CF3, OCF3,
N2, NR R, NHCOR and N and-Mherein R is

sela@bﬁ@o&mpﬁmhhﬁbgmgup cahsi st ing o H, ahdd/! ,
substituted al kyl, C3-C9 cycl oal kyl, sub tltuted C3 ﬁg
cycl oal I eyl , polycycllc al i phati cs, N 2

substi t ut ed phenyl naphthyl subst i ¢ jﬁﬁft:

het er oar y| ubst it u ero ryI .

het er oar %‘Fa iﬁat Af YPeY é"f ]:1} "b aet eroaryl cont al n with an
1- 3 Bpt IR Rl Form i) rfggbdﬂma@mub@gaﬁ@aﬂt omis

i ndependently selected fromthe group consisting of
nitrogen, oxygen and sulfur; wherein said method

gg%gluﬁgsA ﬁ} ﬁﬁ%{ of gi*ellguﬁ a& E!%%%o d{\JE' sg%mgl;)eﬁ% %ﬁﬁ%{ﬂegﬁ@la:

NHY- +~- NH hydr ide to forn1a cdﬂpound with a

%

formula: R oh\ rea conpound wi th
a fornul gA)E —-—Zvvl h H X5' Z NH2

di ammoni umsQ{ orm vvlth a formul a:
L; 156 WD 2 Z/024 7 PCT/ 2003/ 0962 O~ T.Q
NH2 NH2

Supragenus A;

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Zis N;

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

wherein n is a number from one to four;

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 NHCORj;

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-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;
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R-NH X Z reacting the conpound with a formula: L with
a 0OOHR ~H conpound with a formula: Mto formto
wo ecoorioassebmpound of  Supragenus B. 64. A met hoRICD1S2003/030962
preparing a conpound or salt thereof having the
formula: OO R-< TAON=~K "Il RHCI \ / H X/
LZ N M R Supr@abersus s@d subetitwied @plyTyclix, alipithtiz gnowps, substituted

i ndependent | y, selected, from,N,or C and erejn ne .

of O T x, PV nSEE) FBRN, ke P Rpte Hilsfhars) " Sontain 1
sel ect ed §uteiinichie, whedip ansibstitubst ©fseldcted dHdn€ Yie group consisting
al koxy, aryl, substituted aryl, hydroxy, hal ogen,

am no, al %/ Farh#legens; pelyhaloggnsn @ﬂ<ogysgrowsgbsgm¢dr@!koxy, alkyl,
CON- HR angl, 8k . O ] I

group con%f St ng %]fk ,?ﬁ%{{l@%ﬁ@?ﬁ&%@ﬁl{ﬁ&&ﬁ&ﬂ, OH, OCH;,
f1 uor oben2PORNC QDR alGOR anCNp GH:KYDCFuhEDe] INKSRI,dNHCOR" and
Cl- G5 al k%eloé‘hi sel ected fromthe group consisting of

a straigh #Qn’, anched or cyclic alkyl; wherein Rl

and R2 are indgpeRfAeRl| ¥ Sel8st ol R %‘(rbﬁp QoM Bing of H, alkyl,
consisting of H alkyl, substituted alkyl, C3-C9

cycl oal ky$ubstiuist alkylt €oCegydoalkyle Bld&tikwxi/ Ciﬁéb yidlodlkyl, polycyclic

al i phati c_groups, .substi t.u | yevelic i phatj c.

gr oups, pﬁ%ﬂlfrl,gs’sgﬁeﬁyﬁt ﬁlfbg‘gg‘ﬁ%g r@he?{y’ n%%ﬁk Yyl ,Sull)S%tuted naphthyl,
substi t ut Relefdapht id subRefubsdodtigtoadyld wiHebsh i datld @@teroaryl and said
het eroaryl, wherein said heter oar%/l and said

subst i t ut BtPsHEwk bripppryt eentainnl-3 heiorratere atkrgin said heteroatom is
wherei n Sﬂidgﬁerf&@ﬁ QaLed fr&fn' ﬂlg eg&skﬂinggﬁqﬁ%%n, oxygen and

fromthe group consisting o I'tTo oXy
sul fur; whdfiej n said substituted polycyclic aliphatic

groups, substituted  phenyl, substituted naphthyl and
Subst | 1 ut BHoER SEmAPPd copptises Siepy
.Q._NO

TS
(A~
)y\z/]iCl

reacting a compound with a formula: L with ammonium

hydroxide to form a compound with a formula: L ;

reacting the compound with a formula: with diammonium

_Q._NH,

T 3
(Ao I

X4 57 ~NH,

I/ .

Z

_Q.__NH,
A \I
i%z/ NH,

sulfide to form a compound with a formula:

reacting the compound with a formula: with a compound

] —2NO
H \|_// i

with a formula: M to form a compound with a formula:
)}’“z/ N [
L H M :
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substituents, wherein said substituent is selected
fromthe group consisting of H, hal ogens,

w@oiongloaisoyens, al koxy group, substituted al koxRCT/ab098/030962

157 WD 2004/ 024897 PCT/ US2003/ 030962 substituted

al kyl, dial kyl am noal kyl, hydroxyal kyl, car bonyl (}|
OCH3, COOH, COOR COR, CN, CF3, OCRF3,T

NHCOR and CONR R : and wherein R KA§ _/}n

oS oyl éﬁ%ﬁ%&%%@%%;tﬁg%&sz$§(fariyl o fomm

pol ycyclic aliphatics, Nsubs Nﬂtlzed phenyl
napht hyl, substituted nacp >b<—)§\‘:rH ryl and
substituted heteroaryl, Nsai eroaryl and

sai chccmu;hnmdt\mthe&ifdmnbr oar'yl coﬁ'{ ainM-3 h@lnéroat ons,
wherein said heteroatomis i ndependentl ct ed

fromthe group consisting of nitr ogeQ\,)

sul fur; wherein said nethod conprise “SX

2N 1- X ' W|th_ fOHrruIaML :

W th annorr?lg(tt%g %\%8‘{{1%@&‘828“@%@ hydr oxi de to form with an
a capbeiidride tobfoem faeommpband df Supragefas A2 02N X NH

reacting the conmpound with a formula: LX Z 2 with
diammonium T-Q NH2 2N X ZINH2 sulfide to forma

conpeund Wihdihéd §O58pHrAL aleotBotitor BRMefest HaviNgdhe formula:

H Q
RN 17 IN%C\*N/RZ
(?—)%Zl \ \ ,\|,| _// b

Supragenus B;

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

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

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, Cs5-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
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reacting the conmpound with a fornmula: L with

compound OOR CH wthafornmula: Mto fo
w@eovpoeusdy with a formula: O HR T,QNH\ \~ CE([\ﬁHszoas/esmﬁz

M LZ\NH2 O 158 WD 2004/ 024897 PCT/ US2003/ 030962 O

~NR T.Q- NH\ ~J H 02N X O Mcyclizing the conmpoun

with a fornul azvhemlnzsamr@ubﬁtxfaﬁedjsmlwcla% diphefia @rmﬁ,msabstl‘mted

fv o NP e St e Mol sRiEinted Buaqbeld borfain 1

formul a: shbdtithdrits) wHereidds4id Nifbsft\itlfént is seleced\fromnJthé (gr(mpaconsmtmg
conpound wth a fornmula: L~ HM_; and
of H, halogens polyhalogens, alkoxy group, substituted alkoxy, alkyl,

a
rm

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR" COR’, CN, CF;, OCFs, NO;, NR'R’, NHCOR" and
CONR'R"; and

wherein R’ is selected from the group conmsisting 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

sulfur;
wherein said method comprises steps:
R—NH X/2~ci
reacting a compound with a formula: L with ammonium
R—NH X/42~NH,
hydroxide to form a compound with a formula: L ;
0O T,Qj:NOz
R—NH >}x 77 ~NH,
reacting the compound with a formula: L with

O T/Q\INHZ
R—NH i</.z/ NH

diammonium sulfide to form a compound with a formula:
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OH //"-N T- R.QN--"- HZNN L Z H Mreacting

the conpound with a formula: with an acyl chloride to
wo eoomozassepnpound of Supragenus C. 65. A net hodP@f/US2003/030962

preparing a conpound or salt thereof having the

formulaz: OO R, T - | HNHLZNRMSuprage US'PC(

wherein Q T, X, and Z are independently sel g

N or C, and wherein one of Q T, X andgifkl g

raf Zhe

wher ei n L rapgn meecblﬁp&ﬂﬁndﬁﬂi ly freghekt e
group consisting of H ~ alkyl, alkoxy, aryl,

substituted aryl, hydroxy, aI ogerf? ani no, aI kyl am no,
nitro, cyano, CF3 OCF3, féw and NHCORI ; 159
WO 2004/ 024897 PCT/ US200321030 / wherein Ris

sel ecérmpodndomithhe @rmulp: consi stfi/lng of H,to Gbrie5a aokipound with a
benzyl, p fluorobenzyl and dj.- aI kyl am no al kyl

with a

wher ei n sai d Cl CB ajkyl is ected fromthe group
consi sting of N ht/ch branched or cyclic
al kyl ; mherel dependently sel ected

fronkthelg nngf H allcyl, substituted
al ky (6] cycloalkyl substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatic groups, substitued polycycllc
al i phatic groups, phenyl, substituted phpn¥

la R
naphthyl, substituted naphthyl, heteroar \f@ H
substituted heteroaryl, wherein said
sai d subst:yéuihpédthe%ﬁ{peawbmﬁ%&hﬁlal 3 heL erod%ms
wherein said heteroatomis independently sel ected

f r onta feamde durp1 ¢ eemspamid of Sepragénusdyen, oxygen and
sul fur; wherein said substituted polycyclic aliphatic
groups, substituted phenyl, substituted naphthyl and

subsb3.t ut admbbibé bopreparipandodgbuhd 3r salt thereof having the formula:
H
R—N_ 179\ N —)J\ _R
eSO
X/
o L/z N |
| M
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

Supragenus B;

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, OCF3, CONH,, CONHR and NHCOR;

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
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substituents, wherein said substituent is selected
fromthe group consisting of H, hal ogens,
w@einglzadsopens, al koxy group, substituted al KoxRCT/EE2093/030962
substi t ut ed al kyI di al kyI am' noal kyI hydr oxyal kyl ,
car bonyl , CF3, OCF
NCR heteroaryl, mm@@dz s@ﬁﬁute@chqwrml eﬁmamh]eﬁ ehq*rmtomg wherein said

S ubdEfeh WPt Rl 1 Boubloofieiof ntpesy oveen

cyclagalsiir; pol ycyclic aliphatics, phenyl,
substituted phenyl, napht hy ubst itute ht h
het er oar y| and"’]éfiﬁ%t paidt HBStHEE rEPa]:Y Clcv\iﬂ f‘h & ‘FFH’ substituted

het er oar U t h I 0
Miped st baphhyl SR BIARGN| nERRAI" contain 13

1-3 hete erein heteroatomi s
i ndependembi;tytusﬁi; slenesednfsmdmub:ttéugﬁ osipelediedd frot thg gyéup consisting

ni trogen, o and | fur rein said .h

conpri se ﬁeg"éﬁ ‘%uha@géps 5]%3?9()@5 R’eﬂ@e lwg‘% alkoxy, alkyl,
conpound g ithudf Ak ldakyiamidoMk i HAPEXPRILEN, <@rbodR OH, OCH,,
02N-T X r NH2 hydr$| de}Jt}% for mya corrpounglvvlt a ’

fornul a: CPOH, 1600R) 2OR4/ M8 6 FsPOIHISIN0Z/ U@O@GZNHCOR and

T~Q N2 O(%@%REH‘Z reactlng the conpound with a
for mul a: R Hl ammonium Q NH2 T~ 02N Y Z NH2

sul fide to forwhé@eigoRPdyn@lesicthframf Giemgk@uip kofsiBngNoR2 H, alkyl,

VOV,'2 {\';t ar ﬁ%éﬁ@%hﬁkﬁo@gf (r:]}gclc\),\eﬁl]lqu sa}lbfst?tﬁl‘?elcjil 83:-C9L C};cloNaﬂgyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and
sulfur;

wherein said method comprises steps:

0 T,jSNoz
R—NH X2~
reacting a compound with a formula: L with ammonium
®) T,Q\jiNOZ
R—NH )7\2/ NH,
hydroxide to form a compound with a formula: L ;
o) T,Q\ NO,
R=NH %7 ~NH,
reacting the compound with a formula: L with
0O T,Q\ NH>
R=NH 7457=NH,
diammonium sulfide to form a compound with a formula: L ;
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OH{ ) HRwth a formula: Mto forma conpound wth
a formula: 0 Q NR O02ND-NH L HMO O02ND N H. R

WO e@yo24897 t he conpound with a fornmula: L H M tRPCTDUSIBMNI30962
~ NH.R forma conpound with a formula: L HM; and O
QNH ~Z R H2N, N> ~ reacting the conpound with a
formula: L HMwth an acyl chloride to o(PmraQ NH2
conmpound of Supragenus C. 66. A nethod of JZ\IHe arJ,
conmpound or sal thereof av:l[;g the f .
QNN RZTSﬁt\ang hey . compopp %ﬁ‘b’f hgenus b 161 W with
WO 2004/ 024897 PCT/ US2003/ 030962) wherein Q T, X and
Z are independently sele /dh;] Ror C, and wherein
one of Q T, X andZ|FI eimLandMare

rom

|ndependen sel e group, c@nsi sti.n
al ky %%)/th grt§ fUg pstituted aryl © ﬁ g otth & COIﬁpound of

hal cgi@gﬂa eﬁﬁg po, all cyI amno, nitro, cyano, CF3 OCF3,
HR and NHCORI ; :

64. A method of preparing a compound or salt thereof having the formula:

0O O
Q
_ A\ N
HN—
IN \/ *
L |
R M Supragenus C;

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

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

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, Cs-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, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
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wherein Ris selected fromthe group consisting of H,
Cl-C5 al kyl, benzyl, p- fluorobenzyl and di-al kyl am no
W@Pbdogpras9mherein said Cl-C5 al kyl is sel ected PCDDOS1008030962

group consisting of a straight chain, branched or

cyclic al kyl and R2 are |ndepen ently

sel ect ed -ﬁééwfgﬁ IEYIO dpliodeamenikyly hydraxyal ké(f Kiproonyl, OH, OCHs,
subst i t utedon, kyﬁbo@c@kcs@r@@%y'ocﬁu%bgt%uﬁ@ R’ and
cycl oal kyl',” pdl ycyclic i phati ¢ groups, titue

pol ycycl | CORR' Bhaindc gr oups, phenyl substituted

h I ht hyl ,. sybstit ht het I
Bnd Lubst it cHUREPood? yIEeo e ORh (43 diouih oy gty P H, ally

and sai d ambstutdduiied, OeteeRAsMkylC absBiufedlc3C, cycloalkyl, polycyclic
het er oat ons, wherein said heteroatomis independent|y

sel ect ed #imbaiiesh ePlg%ﬂM]u psubstitesh inhgnylf wAPhihyhesubstRyerk nnaphthyl
and sul f b d y [

al i phati gﬁ grou s, su s%tlgtfl Eeta egétékgéﬁﬁy“%%{e\ﬁﬁ % ¢ El?tgrd)aryl and said
napht hyl mbsltimtekisltdtdmﬁgkkdmﬁlﬁ red hyferaatothsgiwheteild said heteroatom is
substi tuents, ns stituent | s sel ect ed

fromt he I&p %’(8 S§eéqcf%ggor8ft g TP ?Rj’é’r? ng of nitrogen, oxygen and
pol yhal oggigy; al koxy group, substituted aI koxy, al kyl,
substituted al kyl, dialkylam noal kyl, hydroxyallcyl,

car bonyl , Wh}ﬂelncsatd&nethmalilpmepm CN, CF3 CI:FS,

NO2, NR R' NHCOR and CONR R ; and V\,her

sel ect ed fromthe group consi sti ng of

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

cycl oal kyieact M%ﬁipbﬁnd it B afor@sla; phe with ammonium
substituted phenyl, naphthyl, substituted naﬁht hyl ,

het er oaryl and substltut ed heteroaryl R2sai d
heteroaryl and said substituted het@r'\b‘ﬁf‘y) contain

1-3 he , Wherein sa Hh roato ‘Z’s NH2

i ndela’ ‘d’% ‘?F %ﬁé@fn@amfdr?mha ey up conS| sting of

ni trogen, oxygen and sulfur; wherein sai@_nmbhod
conprises steps: 162 WD 2004/ 0248970%3/ 030962

TIQNO® 2N 1- X C reacting a conpou ,a
formul a: teadiing thh campomidumith b @rnNCG2 O2 z Nrvith diammonium
- NH
OzN'—Ii—‘ j:
%77 ~NH,
sulfide to form a compound with a formula: L ;
T’Q\ NH,
OgN_lf_ I
X/ 77 ~NH,
reacting the compound with a formula: L with a compound
)
o) —
Cl \ l_//
with a formula: M to form a compound with a formula:
N
Y@]
02N

NH, ©
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hydroxide to forma conpound with a formula: L T.Q
NO2 02N X NH reacting the conpound with a fornul a:

Wa 204024891 h di ammonium 1Q NH2 OzNT X ~ NH Bai//520e3/030962
to forma conmpound with a forrmula: L/ Z z TIQ-YNH
02N=r Z NHz reacting the conpound with a fornula: L Z
wth a conpound 0 ~NO2 Cl~ wth a fornul a: Mto form®
a conpound with a formula: NO2 T.Q NH 02N-a--1 O )]\
L/Z N2 N2 TQ NHORN X O M /Z C NH2 c_}/gjizi\mg_nj,gj
conpound with a fornula: L with TQN L S[~C ~ \
OzN=- Z N use of an acid to form a corrp%uhydz 'Nhi?_g M
forml a: chclitidd @Ncdzound withTa Xbrmula:) L

with use of an acid to form a compound with a formula:

0
Q. N — R
OQN_-!:I'_"\]: N\ N
)(/~Z/ N \ | /
| H M :

N,R
H

0
Q N — R
T = N
OoN—1— N
2 \Z/ N \ I _/) H
reducing the compound with a formula: L H M to

O
QLN — R
T SN N
N /I \ |_/) H
: /Z7 N V]
form a compound with a formula: L H ; and

@]
‘ Q. N — R
e &ZIN \ l—/) "
L H M

an acyl chloride to form a compound of Supragenus C.

reacting the compound with a formula: with

65. A method of preparing a compound or salt thereof having the formula:

0O 0
R14< AN = )J\ _R,
HNT?/\\Zji N\ \ I‘/ ”

K | "

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

wherein L and M are independently selected from the group consisting of H,

Supragenus C;

alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF;, CONH;, CONHR and NHCORy;
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reduci ng the conmpound with a formula: L HMto form T
IQCN N 1Hz HZN X J Z a conpound with a fornmula: HM

WO 2@ae248263 WO 2004/ 024897 PCT/ US2003/ 030962  PCT/BNNIA30962
H2N T JAN reacting the conpound with a formula: LY Z
HMwth an acyl chloride to forma conpound of

Supr agenu¥heeindyis sglegief fun 8 gewpeamsisingocBnbotadlol benzyl, p-

sal t Y

- (RSB R fefin Ui ierci Bl TPl SetcbBl from the
T Xgloa;mdorﬁlsangof smﬂte@ndmm Ibyansleédantcgdmfaﬂmm N or C,
and wher ei one of rein L and

Vare | ndepeRdc g Reereidaimii elseed fot e ghapstonagins of B
of Hyjkyialsddiudd Klﬁzly Coty Eycl&a‘}iaﬁt éﬁb‘éﬁtﬁf&d‘a@yb% c%’l@ﬁlﬁﬁ/ polycyclic

hal ogen, am no, am™no, nit
CO\II—ﬂl,ph@@\lgRuan cSuNﬂ@@él polydyeh@ |ahp}Rtlp gr@glls,eplnmcﬂ fmbs’nmted phenyl

1 R RIS alyt sl BB, wrin i

a - Cﬁet&bmﬂ ahé ssill aﬁ)ts@tdtefdr ReRrbAg1 caﬁ@mplgome@htoﬁﬁ Qfherein said
a straight chain, branched or cyclic alkyl; wherein Rl

and Irggergptam) s degsesnasatly jelecsedefiomthe (AP G9asigting pf nitrogen, oxygen
consj t%? .of H alkyl, substituted al kyl, C3-C9

cycl oal kyl",” substituted C3-C9 cycl oal kyl, poI ycyclic

al i phati c groupheremubaitli subetituped! polycldlic aliphphiat gioups, substituted

nggf ,St ut glaeng'{apﬁlitﬁyﬁltté Ut egg—lg{remcla wbgt&pom h%(]ﬁiegaaryl contain 1-3

het er oar y{ubsihesits) @he?&h%aﬂ@fb@ﬁﬁ@ﬁtylls s8REted Foh the group consisting
substituted het eroary contain 1-3 heteroatons,

wher ei n sef di, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR" COR’, CN, CFs;, OCF3;, 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 Cs;-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting of nitrogen, oxygen and
sulfur;

wherein said method comprises steps:

T /Q\ NO,
OzN“""'

X/
. . Z . .
reacting a compound with a formula: with ammonium

T,Q\ NO,
oy L
L/Z NH,

hydroxide to form a compound with a formula:
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het eroatomis independently selected fromthe group
consi sting of nitrogen, oxygen and sulfur; wherein
W@ 200d/0348b51t i t ut ed pol ycyclic aliphatic groups,PCT/US2003/030962
substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 subsﬁ#tuE ats,
wherein said substituent is selected frp e @roup
consisting of H hal ogens, polyhaldﬁﬁh%;é 2
group, subsy'i uted
di al kyl am%%%fé’%%‘?ego‘ﬁ%‘??gxm? lf%ﬁjmué%r bonyl , %h‘amm"mum
COOH, COOR COR, CN, CF3, OCF3 hKErTi:jfflz NHCOR
and CONR R ; and 164 WO 2004/ 02483R US2003/ 030962
wherein R is selected fromthe groufd/gdnsNeeing of H,
al kydulfidaipderim yeenpeundyvith eforaglaycl dal | cyl ,
substituted C3-C9 cycl oal kyl, polycycllc almngatlcs
phenyl , substituted phenyl, naphthyl sP tuted
napht hyl, heteroaryl and substituteg h g
wher ei n s@hdingehe caapyindawith saformulaubst it ted vwﬂlaconmomxi
heteroaryl contain 1-3 he eroatonB wherein said

het eroatomis i ndepen y selected fromthe group
consisting of nitr 2§%y and sulfur; wherein
sai d met hod conpriises H1Q- N2 2N XT XZ G

r eacwithga afoe@tiaound wi tMl a formy aforth Wi ¢dmpomxdnivdth a formula:
TIQ N2 2N-i- hydrgoxide to forma conpound with a

formula: L ZNH2 QNN O 2 O2Nt NH reacting the

conpound« i N @R L 2\ 2 with diamonium Q

NH2 \ IHide to forma conpound with a

formul ay; ZZﬁ\IHZ NH2

5

O
Q N — .R
T N N
O N Il \
M H M

reducing the compound with a formula: to
gL @ i
form a compound with a formula: ; and
O
N R
HQN—[—-—I >—C N
| | vz \\/ |
reacting the compound with a formula: with

an acyl chloride to form a compound of Supragenus C.

66. A method of preparing a compound or salt thereof having the formula:

Supragenus D;
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@2N-T-r XZ-- NH2 reacting the conpound with a fornul a:

L wth a compound 0 .~-NO2 H-'~ ) with a formula: Mto
wo eoomozassepnpound with a fornula: T 1Q N NO2 ORI/KBE003/030962

~1J LZHMTQNN®X 02N X, N reducing the

ound wi,th.a fargula: L/ .Z HMtqg form N )
FON X 2 GBI S 4 A dmentently sglegied B gr G, gad wherein
WO 200460848, MEH 438003/ 030962 1Q N - NH2 H2NX\ -
~ N reacting the coggound with a fornula: L/ ZHM

with an #égreirchapd Mjaretipdénsnasnilycelepied fignothe group consisting of H,
Supr Qﬁ@ﬂ lﬁko'%y, %163@, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH;, CONHR and NHCOR;;
wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein R and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted 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, OCHa,
COOH, COOR’" COR’, CN, CF;, OCF3;, NO,, NR'R’, NHCOR’ and
CONR'R"; and
wherein R’ is selected from the group consisting of H, alkyl,
substituted alk};'l, Cs-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
sulfur;

wherein said method comprises steps:
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T,Q\ NO,
OZN—)g/—
reacting a compound with a formula: 'z with ammonium
OzN'—i_
' : . X/ "Z” TNH,
hydroxide to form a compound with a formula: ;
OzN—‘l—
x/ "Z7 NHy
reacting the compound with a formula: with diammonium
T/Q\ NH,
OzN"ﬁ_ I
X/ 77 ~NH,
sulfide to form a compound with a formula: L ;
Qs NH;
OzNjyr—
reacting the compound with a formula: 7 ? with a compound
j_<=\/N02
Cl \ | _//
with a formula: to form a compound with a formula:
T]/C\ NOZ
X/ Z NHz .
T/Q\ NH N\ ﬂ
cyclizing the compound with a formula: L with
oy Lo~
A

use of an acid to form a compound with a formula:

, NO;
OgN—-—[——I >_C

reducing the compound with a formula: to form

- NH,
HzN_‘T_"I >—C

a compound with a formula:
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/Q N — NH2
) T~ \I/
Varidi)\

L H M

reacting the compound with a formula: with an
acyl chloride to form a compound of Supragenus D.
67. A method of preparing a compound or salt thereof having the formula:

R1—E 7 N /“ R,
HNTL/\\ZIW?—@ \[(])/
R M

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

Supragenus D;

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

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

wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-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 nifrogen, 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, OCHas,

COOH, COOR’ COR’, CN, CFs;, OCFs, NO;, NR'R’, NHCOR" and

CONR'R’; and
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wherein R" is selected from the group consisting of H, alkyl,
substituted alkyl, 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

sulfur;
wherein said method comprises steps:
T’Q\ NO,
O, N—Z1—
: Ve .
reacting a compound with a formula: L with ammonium
T’Q\ NO,
OoN——
. . 77 N,
hydroxide to form a compound with a formula: L ;
T,Q\ NO,

OzN_J_
~
. : Bz NHy .
reacting the compound with a formula: L with diammonium
T/Q\ NH,
OQN—ZI—‘
>L</- 77 ~NH,

2

sulfide to form a compound with a formula:

T/Q\ NH,
oN%
. . /Z NR2
reacting the compound with a formula: L

L _//No
W\ / 2

with a formula: M to form a compound with a formula:

o S
X, = \ |/
/zZ N
M H M :

with a compound

T/Q\ N — /N02
OgN—n—I N\
)y\z/ N \ l /
reducing the compound with a formula: L H M to form

H2N—:!-1—_]v\ N\ _/)
X/_Z/ N \ | /
L H M : and

a compound with a formula:
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HZN_-!:'—I N\ s
X/‘Z/ N \ | /
L H M

acyl chloride to form a compound of Supragenus D.

reacting the compound with a formula: with an

166



