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PHENYL-AZA-BENZIMIDAZOLE COMPOUNDS FOR MODULATING IgE AND
INHIBITING CELLULAR PROLIFERATION Background of the
Invention Field of the Invention [0001] This invention
relates to small molecule inhibitors of the IgE response
to  allergens that are useful in the treatment of allergy
and/or asthma or any diseases where IgE  is pathogenic.
This invention also relates to small molecules that are
proliferation inhibitors  and thus they are useful as
anticancer agents. This invention further relates to
small  molecules which suppress cytokines  and
leukocytes. Description of the Related Art  Allergies and
Asthma [0002] An estimated 10 million persons in the
United States have asthma, about  5% of the population.
The estimated cost of asthma in the United States exceeds
$6 billion.  About 25% of patients with asthma who seek
emergency care require hospitalization, and the  largest
single direct medical expenditure for asthma has been
inpatient hospital services  (emergency care), at a cost
of greater than $1.6 billion. The cost for prescription
medications,  which increased 54% between 1985 and 1990,
was close behind at $1.1 billion (Kelly,  Pharmacotherapy
12:135-215 (1997)). [0003] According to the National
Ambulatory Medical Care Survey, asthma  accounts for 1%
of all ambulatory care visits, and the disease continues
to be a significant  cause of missed school days in
children. Despite improved understanding of the disease
process and better drugs, asthma morbidity and mortality
continue to rise in this 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 response  is triggered by
allergens, irritants, or exercise. Allergens cross-link
immunoglobulin E (IgE)  molecules bound to receptors on
mast cells, causing them to release a number of
pre-formed  inflammatory mediators, including histamine.
Additional triggers include the osmotic changes 
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Thus, while numerous drugs are currently available for
the treatment of  asthma, these compound'.s are primarily
palliative and/or have significant side effects.
Consequently, new therapeutic approaches which target the
underlying cause rather than the  cascade of symptoms
would be highly desirable. Asthma and allergy share a
common  dependence on IgE-mediated events. Indeed, it is
known that excess IgE production is the  underlying cause
of allergies in general and allergic asthma in particular
(Duplantier and  Cheng, Ann. Rep. Med. Chem. 29:73-81
(1994)). Thus, compounds that lower IgE levels may  be
effective in treating the underlying cause of asthma and
allergy. [0010] None of the current therapies eliminate
the excess circulating IgE. The  hypothesis that lowering
plasma IgE may reduce the allergic response, was
confirmed by  recent clinical results with chimeric
anti-IgE antibody, CGP-51901, and recombinant  humanized
monoclonal antibody, rhuMAB-E25. Indeed, three companies,
Tanox Biosystems,  Inc., Genentech Inc. and Novartis AG
are collaborating in the development of a humanized
anti-IgE antibody (BioWorld(r) Today, February 26, 1997,
p. 2) which will treat allergy and  asthma by
neutralizing excess IgE. Tanox has already successfully
tested the anti-IgE  antibody, CGP-51901, which reduced
the severity and duration of nasal symptoms of  allergic
rhinitis in a 155-patient Phase II trial (Scrip #2080,
Nov 24, 1995, p.26).  Genentech recently disclosed
positive results from a 536 patient phase-II/III  trials
of its  recombinant humanized monoclonal antibody,
rhuMAB-E25 (BioWorld(r) Today,  November 10, 1998, p. 1).
The antibody, rhuMAB-E25, administered by injection
(highest  dose 300 mg every 2 to 4 weeks as needed)
provided a 50% reduction in the number of  days a patient
required additional "rescue" medicines (antihistimines
and decongestants),  compared to placebo. More recently,
Dr. Henry Milgrom et. al. of the National Jewish  Medical
and Research Center in Denver, Colorado, published the
clinical results of  rhuMAB-25 in moderate to severe
asthma patients (317 patients for 12 weeks, iv injection
every two weeks) and concluded that this drug is "going
to be a breakthrough" (New  



England Journal of Medicine, December 23, 1999). A
Biologics License Application  (BLA) for this product has
been submitted to the FDA in June, 2000 jointly by
Novartis  Pharmaceuticals Corporation, Tanox Inc., and
Genentech, Inc. The positive results from  anti-IgE
antibody trials suggest that therapeutic strategies aimed
at IgE down-regulation  maybe effective. Cancer and
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series of compounds, identified under subheadings
Supragenus A-D and Genus Al-A5, B1-B4, C1-C4, and D1-D4
were found to be potent  inhibitors of IgE in both
ex-vivo and in vivo models. These compounds also exhibit
anti- proliferative effects, and, as such, may be used as
agents to treat hyperproliferation  disorders, including
cancer. [0016] Families of small molecule IgE inhibitors
are defined by the following  supragenera, including
Supragenus A (Genera Al-A5), Supragenus B (Genera B1-B4),
Supragenus C (Genera Cl-C4) and Supragenus D (Genera
Dl-D4): Supragenus A; R1-N TAO N R2  H 0 ~ N \  Z M R I
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HN', X/ ~N O L.Z I M R Supragenus D; [0017] wherein Q, T,
X, and Z are independently selected from N or C, and
wherein one of Q, T, X, and Z is N; [0018] wherein A is
selected from the group consisting of H, halogen, and
CONHRI; [0019] wherein n is a number from one to four; 5
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2 JO 2ugsisuoo  dnoi2 0tg moil pajaajas Si pbjje sa-10
pigs uTO.Tagm ourmlf u-ip pug lXzuagozonjj-d
'pizuaq'jA3jje 90-IO 'H;o 2tn4sisuoo dnoi2 agj Hog
pajaajas sl g ulaiagm [TZOOI ` t2IOOHN Put 2 }IMOO `ZHNOO
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2004/024897 PC T/US2003/030962 [0027] 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, CONH2i CONHR
and NHCORI; [0028] wherein R is selected from the group
consisting of H, Cl-C5 alkyl, benzyl,  p-fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the group  consisting of a straight chain, branched
or cyclic alkyl; [0029] wherein RI and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 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; [0030] 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,
COON, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R'; and [0031] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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. [0032] One family of small molecule IgE
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Z9600/00ZSR/13d L68JZ0/b00Z OAt WO 2004/024897
PCT/US2003/030962 [0041] wherein RI and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl., C3-C9 cycloalkyl, substituted
C3-C9 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; [0042] 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,
COON, COOK' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R'; and [0043] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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. [0044] One
family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus A4):
H  Rt-N 



Genus A4 [0045] wherein L and M are independently
selected from the group consisting of H, alkyl, ailcoxy,
aryl, substituted aryl, hydroxy, halogen, amino,
alkylamino, nitro,  cyano, CF3, OCF3, CON]i2, CONHR and
NHCORI; [0046] wherein R is selected from the group
consisting of H, CI-C5 allcyl, benzyl, p-fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the group  consisting of a straight chain, branched
or cyclic alkyl; [0047] wherein RI and R2 are
independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 cycloalkyl, polycyclic aliphatic  groups,
substitued polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl,  9 oI agtgdqle ogoAa,flod
l,i3llleop1a 60-E0 p0ln4llsgns `Illlluopda 60-3 `Pf3llle
pa}n}?}sgns `TA'I[le `H jo 8ugsisuoa dnox8 aq} wag
pa}oalos,il}uapuadapm an Zg pue 12I ulaxagM [9coo]
gf.3lle ogoAa xo pagouexq `uTtgo lgjte qs to 3o 2ugsisuoo
dnoa8 aql utog paloalas si IA-V c3-t3 pies ulaxagM
1IF3Ilt oututtl,Xllt-ip put I,izuagoxong-d  `lAzuoq
`I,UIIe c3-tD `H JO 8ugsis1100 dnoi2 ag} utog pa}oolos si
g uiazagM [SS001 t2iODHN Pttu ~IRNO3 `ZHMOD `330 `3D
`ouu,fo  'o-4!u `ouiutegf3llt `ouiuw `ua8oleq `AxoxpAq
`Idxe paln}i}sgns `pUn `Axo31113 `iiallu 'H JO 8uilsisuoo
dnoz8 aql wag paloalas dl3uopuodapul an ys puu Z
ulazagM[17s00] `.xnoj of auo utog zaqumu u si a
uloiagM[sool `.u080119g Put HJO Sm3stsuoo dnoa2 oq} wag
pa}aalas si y u!=gm[wool 'MST Z P ttt `X `l `a 3o, auo
utaxagM pue `3 xo N wag poloolas Apuopuadapul an Z Pule
`X 11 `a uiaxaMM sy snua9 [Isoo] :(Sy snuof)) snua8
2uIMOIIo3 aq} Aq paugop si s}uatuipogtua panaJaxd Losool



xtglns put aq} JO sxo}igiqul g8I alnaalotu Iltuzs ;o Kll
uj auO ua8,ixo `ua8o4iu 3o 8ul}sisaoo duoa8 aq} wag
paloatas AI}uopuadapui si uloponial plus  uiaxagM
`stuo3toxa}aq -I t[Ile}uoa lixtoxa}aq paln}ilsgns pies
pule Ifaleota}ag plus uTojoLlAk  `I,ixtoioio pa}n}q}sgns
put lkmoxa3aq `ISglgdtu pa}n}i}sgns `Ipiq}gdeu `I,fuagd
pa}nlllsgns  l fuagd `sai3legdge ogoAoAIod `itiueoloAa
63-D pa}n}ilsgns `IdilltoloAo 63-3 `I,f3lle poln}iisgns
`IA3IIe `H JO 8ugsisuoo dnojS aql mog poloalos si g
uiaiogM [6b001 Put ,W,'INOD Pale 2IOD11N `,2L2IN `ZON
`,3DO `dD `ND `,U0D 2IOOD `HOOD `EHDO  `H0 `lAuogxeo
`I,S3IIe,ixoxpAq `I,S3IItouautlA3lltip `I48 pa}n}psgns
`l,i3l n `Xxo3lle polnlgsgns  dnoj8 ixo3llle
`sua8olegilod `suo2oleq `Hjo 8ut1sisaoa dnotf ag} wag
pa}aalOS si }uan}iIsgns  plus uiazagM `sluan}I}sgns -I
uitluoo IAxeozalag paln}i}sgns put piq}gdeu palnllnsgns l
fuagd palnlllsgns `sdnoj2 alltgdgt agofoSlod pa}n}gsgns
plus utaxagM [86001 :xnJins put ua8 ixo `uoEox}iudo
8ugslsuoo dnot8 aql utog paloalas  Al}uapuodapui si
moluozalatj pies uiaxagM `sutoltoxa}aq -I upluoo
I6xeoJoToq pa}n}t3sgns  pits pun if-mojoloq plus uiazagp
`Idxeoxalaq paln}ilsqus pun I,imoxa}aq `I,iq}gdeu
pa}nlpsgns Z9600/00ZSfI/IJJ L68bZ0/b00Z OM WO 2004/024897
PCT/US2003/030962 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; [0057] 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, OCF3,
NO2, NR'R', NHCOR' and CONR'R ; and [0058] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
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. [0059] One family of small
molecule IgE inhibitors of the preferred  embodiments is
defined by the following genus (Genus Bl): N, R2  H Genus
Bl [0060] 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, CONH2, CONHR and NHCORI; [0061]
wherein R is selected from the group consisting of H,
CI-C5 alkyl, benzyl,  p-fluorobenzyl and di-alkylamino
allcyl, wherein said CI-C5 alkyl is selected from the
group  consisting of a straight chain, branched or cyclic
alkyl; [0062] wherein RI and R2 are independently
selected from the group consisting of  H, alkyl,
substituted alkyl,. C3-C9 cycloalkyl, substituted C3-C9
cycloalkyl, polycyclic aliphatic  groups, substitued
polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl,  substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said
11 Zi `ztglns put ua2Axo `ua2o4tu;o Sul{slsaoa dnoz2 au;
uiog pa;Dabs  Apuapuadapul sl mo;toza;aq pits uiazagA&
`swo;toza;aq -i upluoa I6ztoza;aq pa;tui;squs  pies put
Ilztoza;aq plus uiazagen `pCztoza;aq pa;tuusqus put
ISmoza;aq `l Cq;gdgu pa;tui;squs  IAtjigdeu `I iuagd pa;
tugsgns l Cuagd `sdnoz2 of;Egdilt otpAo&lod pamupsgns
`sdnoz2  ai;Egdtlt ailp&a&lod `pClltolaca 60-ID pa;
nli#sgns `I S~ItEOlafa 60-10 `ifollt pe;iut;sgns `ItiiTE
`H  ;o 2ugsisuoa dnoz2 aip mog poloolos Al;uapuodapui on
Zg put Ig uiazagAt [89001 `pisllt ogoio zo pagauuzq
`attga;gZitrs t;o 2ugsisuoo  dnoz2 aq; wag POIOQlzs st
lrOIIE SD-ID plus uIazagAk `pi)llt oulmtjA TIt-1p put
IAzaagozong-d  `pCzuaq `IAcIIE SD-10 `H JO 8ugsisuoa
dno12 am wag poloolos si g ulazagm [L9001  12IODHNI Pus
2mtiOD `ZHNOD `EdDO `EJD `outdo  `ogle `ou!'nlf'3llt
`oulml `ua2oitq `Xxozp iq `I,izt pa;musgns `I1CE `6xo'u2
`IAKIE `H JO 2upsisuoo dnoz2 aq; wag poloolos
Alluapuodapul on InJ put 7 ulazagM za snua0 



H N O  N `// N Z2i' \ H 0 [99001 :(zg snua0) snua2
2utmollo; atp Aq paugap si s;uaunpogma  pazza;azd aq; ;o
szo;iglqai g3I alnoolom AEms 3o AIImt3 au0 [S9001 zn;Ins
put  ua2Axo `ua8o4m;o 2u4sisuoa dnoi2 aq; mog pa;aalas
Al;uapuadapul Si mo;EOZa;aq pits  ulazagm `smo;coza;aq -i
ure;uoo IAigoza;aq papui;sgns pits pug pCnoza;aq pits
uiazagm  `IAnoza;aq pa;tui;sgns put pcztoza;aq `IAq;gdtu
pa;tugsgns `lAq;gdtu `lkuagd pa;n;i;sgns  IFuagd `sai;
EgdlIt ailoAaAClod `IA3IlgoloAa 60-E0 pal usgns `JAllEOla
O 60-E0 `IAE  paitui;sgns `ijizll2 'H ;o Sur:sisuoo dnoz2
am mog pa;Galas si g uianq [P9001 PTZE `,2I,2INOD PU6 ,
UODHN `,2L HN `ZON `Ejj0 `EdD `ND `MOD ,2IOOD `HOOD `EHDO
`HO `Iluogzto `jX ltSxozpXq "ounutlA3iltip `[Mlle
palnlgsgns `lt `AxoV pa;mugsgns  `dnoz2 AxoTu
`sua2oltgAlod `suaSoltq `H ;o Saysisuoo dnoz2 aq; moz;
poloolos si;uo gsqus  pigs mazagm `s;uatuRsgns E-1 utE;
uoa IAztoio;aq pa;tuusgns put I6tpgduu pa;n;usgns I6tiagd
pa;n;usgns `sdnoj2 of;Egdge ogoAoAlod pa;tui;sgns pits
uiaiagm [9001 `zn;lns put ua8Axo `ua2o4iu;o Sui}sisuoa
dnoz2 am wag poloolos  Cguapuadapm sl mo;toza;ag pits
uiazagm `smo;toza;aq -I uiE;uoo jAitoza;aq pa;tui;squs
Z960o/soOZSn/13d L68VZO/f00Z OAA WO 2004/024897
PCT/US2003/030962 [0069] whereon 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, hydroxyallcyl, carbonyl, OH,
OCH3, COON, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'
and CONR'R'; and [0070] wherein R' is selected from the
group consisting of H, alkyl, substituted  allcyl, C3-C9
cycloalkyl:, substituted C3-C9 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. [0071] One family of small
molecule IgE inhibitors of the preferred  embodiments is
defined by the following genus (Genus B3): H  Rj-N R2
Genus B3 [0072] 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, CONH2, CONHR and
NHCORI; [0073] wherein R is selected from the group
consisting of H, CI-C5 alkyl, benzyl,  p-fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the group  consisting of a straight chain, branched
or cyclic alkyl; [0074] wherein R3 and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 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 13 vi `dnoz2 Axo*t
`sua2ojugAjod `sua2olug `H 3o 2ullsjsuoo dnoz2 am wag
paloajas si luanlpsgns  plus uma.iagm `sluanlgsgns E-I
ultluoa ptnozalag palnlpsgns pus jAglgdtu painl?jsgns
`jAuagd palnlgsgns `sduoz2 alltgdjlt aqa Co6jod
palnlllsgns piss ulazagm II8001 `ti:njjns pus ua2Axo
`ua2o4lajo 2ullslsuoo dnoz2 agl utozg paloajas
Alluapuadaptn sl molsozaloq plus uTazagm `szuoltozalag -I
ululuoo jIizeoaalaq palnljlsgns  plus pus jKmozalag piss
Tnasagm `lAnozalaq palnljlsgns put j6zeozalag `jAglgdtu
pajn}gsgns  `ptglujduu `ptuagd palnlgsgns `jAuagd `sdnoz2
opugdge ogoAoAjod panlllsgns `sdnoz2  



olltgdjjt ogofo ijod `Itijjeojodo 6D-ED palnillsqus
`jfiDVojo io 6D-ED `I'uu palnljlsgns `IJIje `H 3o
8u4sjsuoo dnoa2 agl uzoz3 ',paloajas,Cjluapuadaput an Zg
pus Tg unazagm 108001 `IA31ju ogo,to zo pagoutzq `utugo
ig2tt4s t3o 8unsjsuoo  dnoz2 agl wag paloajas sr jA>jje
SD-l0 plus ntazagm `Itiljt 0UMMjX3jje-Ip pus
pizuagozonll-d `pizuoq `jllIlu 5D-1D `H3o 2upsjsuoo dnoz2
aql stag paloajas Si Zj ulazagm 16L001 ` t2IODHN P 2IHNOD
`ZHNOD `EdDO `:JD `out to  ozlnz `ouluutpt}jIe `ounzn
tza2ojtg `ixozpAq `I6zt palnljlsgns `Ilzt `ixoMe `pfOjlt
`H JO 2ugsjsuoo dnoz2 agl mozg paloajas ~(jluopuadapul an
N pun j Tnazagm 179 snua9 ~I N Z2l~ N NN 4N-T21  N H 0
181001 :(qg snuo ) snua2 2ulmojjo3 aql Aq paugap si
sluounpoquua  panajazd aql 3o sioltgjqut g2j ajnoajouT
jlsuts 3o tjjmu3 au0 111001 ,zn31ns pus  ua2.txo `ua8o4tu
3o'Jupsisuoo dnoz2 aug tuozg paloajas Ajluapuadapun Si
moluozalaq pits  ulazagm `smoltozalag -I ureluoo
linozalauj palnljlsgns plus put IAtztozalaq pies utazagm
`jAzuozalag palnljlsgns put jAnozalaq `jAglgduu
palnlllsgns `jAglgdtu `Iluagd palnlllsgns  `piuagd
`sogtgdjjt olloXotlod `ItilluojoXo 60-ED palnl?lsgns
`jl3jjuojoAo 60-ED `j6Tt palnljlsgns `T 'Ill 'H 3O
2ullsjsuoo dnoz2 otp uuo4 paloajas sl Zj urazagm 19L001
Puu `,2L UNOD PUB,2IODHN `,2L2IN "ON `EdDO "JD NO ',WOO
2IOOD `HOOD `EHDO  `HO `jAuogno `jA3jjtiixozp tq
`jAijjtounznlf0lj9ip `flt Paltggsgns 'j) ;3p `AxoMv
palnl?isgns  `dnoz2 Axo3jju `sua2ojtgAjod `sua2ojuq `H 3o
2upsjsuoo dnoi2 aql utog paloajas sl luanlllsgns
Z9600/00ZSfl/j3d L68bZ0/400Z OM WO 2004/024897
PCT/US2003/030962 substituted alkoxy, alkyl, substituted
alkyl, diallrylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3, COOH, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'
and CONR'R'; and 



[0082] wherein R' is selected from the group consisting
of H, allcyl, substituted  alkyl, C3-C9 cycloalkyl,
substituted C3-C9 cycloallyl, 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. [0083] One family of small
molecule IgE inhibitors of the preferred  embodiments is
defined by the following genus (Genus Cl): N,R2  H Genus
Cl [0084] 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, CONI12, CONHR and NHCORI;
[0085] wherein R is selected from the group consisting of
H, Cl-C5 alkyl, benzyl,  p-fluorobenzyl and di-alkylamino
alkyl, wherein said C1-C5 alkyl is selected from the
group  consisting of a straight chain, branched or cyclic
alkyl; [0086] wherein Rt and R2 are independently
selected from the group consisting of  H, allcyl,
substituted alkyl" C3-C9 cycloalkyl, substituted C3-C9
cycloalkyl, polycyclic aliphatic  groups, substitued
polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl,  substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently  selected from the group
consisting of nitrogen, oxygen and sulfur; [0087] wherein
said substituted polycyclic aliphatic groups, substituted
phenyl,  substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said  substituent is
selected from the group consisting of H, halogens,
polyhalogens, alkoxy group,  substituted alkoxy, alkyl,
substituted allcyl, dialkylaminoallcyl, hydroxyalkyl,
carbonyl, OH,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and CONR'R'; and 15 91 `jAuagd `sa.113
gdtln oqo oSTod `I~[eoiaAo 60-E0 palnlilsgns
`I~i3lltolo~io 60-0 `i[oi[t  palnliisgns I,C3IIe `H 3o
8uilslsuoo dnoz8 agl wag paloalas sl ,a uiazagM [t600]
Puu`,H121NO0 Pim ,2I00HN `,2I.2IN "ON `d00 `,30 `N0
`,2IOD,21000 `H000 `HOO  



'HO `IAuogmo `Ifolleixozpiq l oulmeTA3Uelp `IS4Hu
Painipsgns 'IAMv `Axollt painlpsgns  `dnoz8 Axoalls
`sua8olegAlod `saoSoTtg `H JO 8upslsuoo dnoz8 agl mog
palaalas si luanltisgns  plus uiazagM `siuanlilsgns -I
utuluoo lczeozalag palnltlsgns pue IA gdeu painliisgns
`IAuagd palnltisgns `sdnoz8 oilugdilt olloAofjod
painlpsgns plus uiazagM [600] .nglns pue ua8Axo `ua8o4tu
jo 8ugsisuoo dnoz8 agl utog palaalas  Apuapuadapuu si
moleozaloq pits ulaiagm `smoluozalaq -T uieluoo
pizeozalaq palnlgsgns  plus pue I6seoialag pies utaa:agM
`Ifaeozalag palnllisgns pue p(zeozalaq `IAg gduu
palnlpsgns  IAgigdeu `lfuagd palnipsgns `ICuagd `sdnoz8
oilegd.It agoAMjod panlpsgns `sdnoz8  optgd?Ts otIoAoklod
`i olaca 60-0 painlpsgns `IAIleol3AO 60-3 'VW painlpsgns
`Itiiie `H  ;o 8upsisuoo dnoi8 agi wag paloalas
4puapuadaptn ale Z2I puu'Zl ntazagM [Z6001 `IA3ilt oiloAo
zo pagouezq `uiugo lq iuzis u jo 8uiisisuoa  dnoz8 agl
utog palaalas si I/b'lt ID-10 pies mazagM Itillu
ouuelA~lle-Ip put I,izuagozonj;-d  `Idzuaq `I4Ie sa-t0 `H
jo 8t[pslsuoo dno. agl utog paloalas si 2I uiazagM [1600]
UODHN Pug 2 HNO0 `ZHNOD `tdDO `d0 `outdo  `oaiu
`oumzelA)IM `ounue `ua8oltg `Axozpf11 `I6xu paimgsgns
'IAit `iixo)I u `Itiiw `H 30 8uilsisuoo dnoz8 agl wag
palaalas Apuapuadapui an JA pue -I uiazagM Z0 snua0 W
[0600] :(Z0 snua0) snua8 tut tollo3 agl 6q paugap si
sluatulpoquta panajazd agl 3o szollgi i a21 alnoalout
Tletus jo Xliute; aup [6800]  Jigins put uaMxo `ua8ozliu
jo 2ulls1suoo dnoz8 agi mog paloalas AIluopuadapui si
Uloluojoloq plus  uiazagM `stuoltozalag -I tnuluoa
IAzeozalag painiiisgns plus put IAnozalag plus tnazajj
Itzeozalag Painipsgns put ICzuozalaq `IXgitTduu
Painipsgns `ICgigduu `I uagd painliisqus  I fuagd
`soiivtldile agoXoXIod `ifoIluolo io 60-E0 painipsgns
`Itilltolo to 60-0 `IAallt  Painipsgns `IA3iTt `H 3o
8up.sisuoo dnoz8 agl tuog paloalas si ,g uiazagM [8800]
Z9600/OOZSfl/L3d L68tZ0/t00Z OM WO 2004/024897
PCT/US2003/030962 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. [0095] One
family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus C3):
.,, R2 N H Genus C3 [0096] wherein L and M are
independently selected from the group consisting  of H,
alkyl, alkoxy, aryl., substituted aryl, hydroxy, halogen,
amino, allcylamino, nitro,  cyano, CF3, OCF3, CONE[2,
CONHR and NHCOR1; [0097] wherein R is selected from the
group consisting of H, C1-C5 alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said
CI-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0098] wherein
Rl and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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; [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,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and CONRR'; and [0100] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
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
17 BT an3Tns pun  uo Axo `ua2o:41t 30 dui;sisuoo dnoi2
aql mog paloajas Alluapuodopui si uloluotalaq pins  



uiazagM `suto;totaloq -j ureluoo jdtsoza;aq pa;nlilsgns
pins pun lkssozaloq piss uiaaagM  I itsozalaq pa;nltgsgns
pun l inOlalaq `jAq;gdnu pa;nlilsgns `jAgigdnu `jAuogd
polnlilsgns  l iuagd `sotingdiIt OTTOdo i.Iod `j~llnol0AO
6D-ED pa;nlilsgns `I63jlsojo fo 60-ED 'JA -0  palnlrjsgns
`IA3U `H JO 3uusisuoo dnot2 aql tuoj palaalas ST ,21
tnazagM [90101 Pug!, IL'NOD PU , UOOHN `,2L2iN `ZON `,300
`EdD `N0 `, UOD ,)JOOD `HOOD `SHOO  'HO `I-,iuogmo
`j4vAxozpAij `IflllnouiumjA jjsip `lam Palnlgsgns `jA~ijs
`Axoojjn pa;nlilsgns  `dno 2 Axo3jp `sua3ojsq,ijod
`sua2ojnq `H3o Sugsisuoo dnoa5 aql utog palaalas si
luaniilsgns  piss tnazagm `s;uanlilsgns -j uinluoO
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WO 2004/024897 PCT/US2003/030962 [0107] One family of
small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus Dl):
H  N, , R2 HN- lXN N R Genus Dl [0108] 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,
CONH2, CONHR and NHCORI; [0109] wherein R is selected
from the group consisting of H, CI-C5 alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said
CI-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0110] wherein
RI and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9 cycloal
cyl, substituted C3-C9 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; [0111] 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, OCF3, NO2, NR'R', NHCOR' and
CONR'R ; and [0112] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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): 0 19 Oz :((l snuoo) snua2
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[VIIO] 29600/00ZSfll.L3d L68VZ0/h00Z OM WO 2004/024897
-PCT/US2003/030962 Rt Genus D3 [0120] wherein L and M are
independently selected from the group consisting  of H,
allcyl, alkoxy, aryl, substituted aryl, hydroxy, halogen,
amino, alkylamino, nitro,  cyano, CF3, OCF3, CONH2, CONHR
and NHCOR1; [0121] wherein R is selected from the group
consisting of H, CI-C5 alkyl, benzyl,  p-fluorobenzyl and
di-alkylamino alkyl, wherein said Cl-C5 alkyl is selected
from the group  consisting of a straight chain, branched
or cyclic alkyl; [0122] wherein Rt and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 cycloalkyl, polycyclic aliphatic  groups,
substitued polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl,  substituted naphthyl,
heterroaryl 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; [0123] 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, OCF3, NO2, NR'R', NHCOR' and
CONR'R ; and [0124] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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. [0125] One
family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D4):
21 zz :tZQ snua8gns se umogs se `spunodwoo 2urmoiio3 
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WO 2004/024897 PCT/US2003/030962 R O Subgenus D2a; [0132]
wherein R is selected from the group consisting of H,
Cl-C5 alkyl, benzyl,  p-fluorobenzyl and di-allcylamino
alkyl, wherein said Cl-C5 alkyl is selected from the
group  consisting of a straight chain, branched or cyclic
alkyl; [0133] wherein Ri and R2 are independently
selected from the group consisting of  H, alkyl,
substituted alkyl, C3-C9 cycloalkyl, substituted C3-C9
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; [0134] 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, COON, COOK' COR', CN, CF3, OCF3, NO2,
NR'R', NHCOR' and  CONR'R'; and [0135] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl" substituted C3-C9
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. [0136]
Another subgenus of preferred embodiments comprises any
one or more  of the following compounds, as shown as
Subgenus Dla: O R,4 N  H Subgenus Dl a; 23 hZ 
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`jAzuaq `jA Et SD-,D `H JO 2rn;slsuoo dnox2 agj urog pa;
aajas sl g ulazagm [LI0l Z9600/00ZSR/IDd L68hZ0/4002 OAd
WO 2004/024897 PCT/US2003/030962 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; [0144] 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, OCF3, NO2,
NR'R', NHCOR' and  CONRR'; and [0145] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
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. [0146]
Another subgenus of preferred embodiments comprises any
one or more  of the following compounds, as shown as
Subgenus Bla: R2 Subgenus B1 a; [0147] wherein R is
selected from the group consisting of H, CI-C5 alkyl,
benzyl,  p-fluorobenzyl and di-alkylamino alkyl, wherein
said Cl-C5 alkyl is selected from the group  consisting
of a straight chain, branched or cyclic alkyl; [0148]
wherein Rl and R2 are independently selected from the
group consisting of  H, alkyl, substituted allcyl, C3-C9
cycloallcyl, substituted C3-C9 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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WO 2004/024897 PCTIUS2003/030962 carbonyl, OH, OCH3,
COOH, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R'; and [0155] wherein. R' is selected from the
group consisting of H, alkyl, substituted  allcyl, C3-C9
cycloalkyl, substituted C3-C9 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. [0156] For
each chemical structure disclosed herein, the hydrogen
atoms on the  heteroatoms have been omitted for clarity
purposes. Where open valences on heteroatoms  are
indicated, it is assumed that these valences are filled
by hydrogen atoms. [0157] A method for treating a disease
condition associated with excess IgE  and/or abnormal
cell proliferation (i.e. cancer) in a mammal is also
disclosed. In one aspect,  the method comprises the step
of administering to the mammal an IgE-suppressing amount
or  anti-cell proliferation amount of a pharmaceutical
formulation comprising at least one aza- benzimidazole
compound from the above-disclosed small molecule
families. [0158] In accordance with a variation of the
method of treatment, the small  molecule IgE-suppressing
compound may be administered in conjunction with at least
one  additional agent, which is active in reducing a
symptom associated with an allergic reaction.  In one
embodiment, the small molecule inhibitor may be mixed
with at least one additional  active ingredient to form a
pharmaceutical composition. Alternatively, the small
molecule  inhibitor may be co-administered at the same
time or according to different treatment regimens with
the at least one additional active agent. [0159] The at
least one additional active ingredient may be a
short-acting Rz- adrenergic agonist selected from the
group consisting of terbutaline and albuterol; a long-
acting (3z-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, allcylating
agents (lomustine, carmustine, 27 8Z uot;d:uosap P011810p
8utmo11o; 0111 04 aouaza;az TIM poo;szapun Cjln3  azouz
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zaq;O [S9101 szaougo;st,azq ad&j ant;EBau zo;daoaz
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uauitpognma ponojazd am uj uoissazZozd pue not;tuuo;
zoum; 2ut;Ea4  zo 3uquanaid zo; jgjosn Ajzejnognd st poq;
aw oily uot;EZa;tjozd lloo ;tqulut o; utazaq  pasojostp
sptmodutoo aioztpuatzuaq-Ezt aq;;o uot;tsoduzoo t li3u=Tu
E o; 2uua;smuupu  anjOAUT `zaouto sE gons `uot;EZa;tjozd
ijao jtuuougt.io pajjoa;uooun `paztsopun Aq pa;Etpam
sassaoozd pue saseastp 2ut}ta4 zoj utazaq paptnozd spoq;
ow aqj [b9101 Q-v Ezaua2EZdng utoz; pa;oajas punodumo
ouo;staj;E 8uisuduzoo  uogtjnuuo; jEot;naottwngd t ;o
;unotue ognoduzatp at jetuutttu oq; o; 2uua;stutuzpt  ;o
dos aq; sosudmoo gotq& pasojostp osjt si iutumt,uz v at
uot;EZa;tjozd ijao jtauougE  JO 921 SSOOxa q}ttn pa;
Etoosse U04tpu03 astastp t 2u993z; zo; pomaut V [9101
ii[Ep sasop paptntp at paza tuttupt fjgsza;azd si
punoduzoo izo;igtgat 32j ajnoajom jjtuis a R  ;o AEp zad;
g2tam Apoq 23[ zad 2ui 001 ;nog, o; tut 10.04nogt;o osop
`d [Z9 to]  spuuodtuoo olozeptunzuaq-tzt;o uotjuz;
suztutpt za}jE io azo;aq aui Aut it paza;stunupu aq Rem
zo `spunoduioo oloztptunzuaq  Ezu jo uotaEZ;stututpt agj
q;tnn 2uojE paza;stutmpt ag Attn uot;Etpzz `olduxexa zo j
6jjtuuanbos zo Ajsnoout;lmans paza;sunutpt oq Sum
soidt,zaq; uor;EUtgmoo osouj; Xza2zns  put idatag; aua8
`Mmoipoumutun `uotlntpt,z o; pa;tuuj;ou on lnq `apnjout
satduzatp osagj,  satdEZatj; zag;o atom zo ouo q;tM
uotounfuoo at paza;smuupt on s;uounpogwo pazza;azd  atp
;o spunoduzoo oloztpumzuaq-Ezt ag; `;uaunpogTuo zaq;out
uj [19101 (iaxE;aoop put `jaxE;tjoed `arngfanBu
`om4Suotan `ougstlqutn) suostod aiputds put
`.(ttto6tuezgjttu put `utoAmout}otp) szaputq  v&Q
`(aptsodo;a put `optsodmol `ouoz;tfexo;tut `utotgnnp
`utotgiuoxop `utotgtuountp)  suostod jj osuzamosiodo;
`.(utoaq;o;duuto put ueoa;ouut uuoolodo;) suostod j
osazauiostodo;  !(utoXuzoalq) szajno ylij `(ammdo;
dtozauz-9 put `aututn2otq; aurgt;touta2  



`outsouaptAxoapozojgo `autpunxojj `ltotznozonij
`EamACxozpAq `a;Egdsogd ou[quzupnjj  `dND-EZE `autgEZElio
`m;t,;so;uod a;uxagautuj `a;Exaz;oq;aut) sa;tloge;autqut
`.(auR;o;tuc  put `uttuozgodtd `utj:jnsnq `ouRUElaut
ouojAg;au; `ouuumlouz TAmautexatj `outzegjvoozd
autztgnotp uda;otq; utoAuzo;tut ugtldogzuo `ut;Eldsto
`opuutgdsogdt `optuztgdsogdojo Co  ltongtuezolgo `pn;snut
uo2o4ut itotzn `utlutjdjatu `outureq;azolgoatu `utoozo;
dags Z9600/00ZSa/,LJd L68VZ0/h00Z OM WO 2004/024897 PC
T/US2003/030962 Detailed Description of the Preferred
Embodiment [0166] The preferred embodiments are directed
to small molecule inhibitors of  IgE which are useful in
the treatment of allergy and/or asthma or any diseases
where IgE is  pathogenic. The inhibitors may affect the
synthesis, activity, release, metabolism,  degradation,
clearance anchor pharmacoldnetics of IgE. The particular
compounds disclosed  herein were identified by their
ability to suppress IgE levels in both ex vivo and in
vivo assays.  The compounds disclosed. in the preferred
embodiments are also useful in the treatment of  diseases
associated with abnormal cellular proliferation,
including, but not limited to,  tumorgenesis and other
proliferative diseases such as cancers, inflammatory
disorders and  circulatory diseases. Development and
optimization of clinical treatment regimens can be
monitored by those of skill in the art by reference to
the ex vivo and in vivo assays described  below. In
addition, several embodiments of the current invention
are directed to aza- benzimidazole compounds that inhibit
cytokines and leukocytes, including but not limited  to
IL-4, IL-5, eosinophils and lymphocytes. Ex Vivo Assay
[0167] This system begins with in vivo antigen priming
and measures secondary  antibody responses in vitro. The
basic protocol was documented and optimized for a range
of  parameters including: antigen dose for priming and
time span following priming, number of  cells cultured in
vitro, antigen concentrations for eliciting secondary IgE
(and other Ig's)  response in vitro, fetal bovine serum
(FBS) batch that will permit optimal IgE response in
vitro, the importance of primed CD4+ T cells and
hapten-specific B cells, and specificity of  the ELISA
assay for IgE (Marcelletti and Katz, Cellular Immunology
135:471-489 (1991);  incorporated herein by reference).
[0168] The actual protocol utilized for this project was
adapted for a more high  throughput analyses. BAI:.B/cByj
mice were immunized i.p. with 101rg DNP-KLH adsorbed  



onto 4 mg alum and sacrificed after 15 days. Spleens were
excised and homogenized in a  tissue grinder, washed
twice, and maintained in DMEM supplemented with 10% FBS,
100  U/ml penicillin, 100 }rg/ml streptomycin and 0.0005%
2-mercaptoethanol. Spleen cell  cultures were established
(2-3 million cells/ml, 0.2 ml/well in quadruplicate,
96-well plates) in  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%
CO2. 29 OE a8uaiiugo  H'IX-aNQ 2utmoijo3 sAtp 1Z-L polq
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ssai stet atagi  Put iut(dd OOb OOZ inoqu sum Apogtiue
iiu J o Aigjgtioaiap 3o ianai aqy anma pmpuels u 0f Iuunb
(tzrJy\iyo-q) BZ021 asnomtiue  uosuedutoa Aq pautuuaiap
sum adAiost goua;o uo.lull ito2-paitiAntiotq gild
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ale4sgm  put utptnt4da4s-ciy '(3lgy0-q) R2I osnomqut
woZ-paitjAutiotq gum suotiegnout anlsSaaanS  2ttimoiioJ
paitiputnb atom sianaI 38J 'dot' it xoq pagiptumg t ut
iti8 U10AO paitgnout pue  saittd ySI Ig 2gi of POPPt `(OZ
uaamy pug apizu umIPOS `ySg tiitm (sad) aunts paiojjnq
aiugdsogd at 17:1) polnitp sum iuewnodns amino gota jo
ionbge ue `(ySg) tnumgit unuas  atnnoq gitm 2uoiooiq
taI}y igStulano VAO dNQ Io Hfl-dMQ gitnn 2utitoo Aq
pattdatd  atom saitid vs I3 'indgSnouii gSig aititltot3
of pagipoui sum Aesst aqy (ntdns) zit)I  put tiiogaomW Aq
poquosag Ausst ysna oAtloaias-adAiost agtoads agi do
uotiuogipout t Aq  pamsuaut atom s,2i put sAtp g IOgu
P0100iioo atom siutittuadns amiM [69I01 Z9600/OOZSIU.LJd
L68tZ0/b00Z OA1 WO 2004/024897 PCT/US2003/030962
Compounds of Genus Al [0184] One family of small molecule
IgE inhibitors is defined by the following  genus (Genus
Al): I RI-N\ / ~NR2 L"N1~ - I  M  0 R Genus Al [0185]
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, CON112, CONHR and NHCOR1; [0186] wherein R is
selected from the group consisting of H, CI-C5 alkyl,
benzyl,  p-fluorobenzyl and di-alkylamino alkyl, wherein
said Cl-C5 alkyl is selected from the group  consisting
of a straight chain, branched or cyclic allryl; [0187]
wherein R1 and R2 are independently selected from the
group consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 cycloalkyl, polycyclic
aliphatic  groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said  substituted
heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently  



selected from the group consisting of nitrogen, oxygen
and sulfur; [0188] wherein said substituted polycyclic
aliphatic groups, substituted phenyl,  substituted
naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said  substituent is selected from
the group consisting of H, halogens, polyhalogens,
allcoxy group,  substituted alkoxy, alkyl, substituted
alkyl, diallcylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3, COON, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'
and CONR'R ; and [0189] wherein R' is selected from the
group consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl., substituted C3-C9 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. H 33 b 1
amagos ollagjrJs :Z put I sauzagos ollagluAS polzu2isap
suotjotaz 2ulmojjo3 aqj apnjout sasagluAs ;o salduttxg in
atlj ul umouq suoljotaz jtuoquanuoo Aut Aq pazisagpAs aq
Auui Iy snua0 ;o spunodmOD [9610]  .znjlus pun uagAxo
`ua2mjtu;o gullstsuoo duoz3 agl uioz3 paloajas
Alluapuadopul sl moltozalaq pits  utazagm `smoltozajaq -1
tatluoo jAzuozajaq palnlljsgns plus put IAzeozajaq pits
utazagen  `jAztozaloq pajnlllsqus put IAttozalaq
`IAglgdtu painjgsgns `jAglgdtu `jAuagd pajnlgsgns  jAuagd
`solltgdgt oljoAoAjod `jAsjjeopAo 60-E0 pajnlnsgns
`JA3IjeoloAo 60-E0 `iA3jjs  poln;tlsgns `IAojjt `H jo
$ugslsuoo duoz3 agj mug paloajas si ,g ulazagm [@610]
Put, `,2L21NOD  Pi , UODHM `,2L UN `ZON. `EjOO `130 `N0
`, UO0 , HOOD `HO03 `SHOO 'HO `IAuogzto  `jAljjtAxozpAq
`jAMtouturejA3jjelp `jAbjju Palnlgsgns 'TA Tv `Axoojjt
pajnlllsgns `dnoz8  AxoMt `sua&olugAjod `sua2ojeq `H J
8utjslsuoo duoi2 atj wag paloajas st juanjtlsgns  pies
ulazagm `sluanltlsgns -j uteluoo IAnozajaq pajnjgsgns put
jAgjgdtu palnltlsqus  `jAuagd pajnjtjsgns `sdnoz2
oljtgdtjt ogoAoAjod palnltjsgns plus ulazagm [610]
`zn31ns put ua3Axo `ua2io4juJo &uujslsuoo dnoz2 ag; mog
paloajas  



Alluapuadopul si moltozalaq plus ulazagm `smoltozalaq -1
ululuoo IAztozajaq palnlilsgns  plus put IAzeozalaq pits
utazagm `jAzeozajaq palnjtjsgns pue jAzeozalaq `jAgjgdtu
pajnlllsgns  IAglgduu `jAuagd palnjtjsgns `jAuagd `sdnoz$
oljtgdtjt otIoAoAlod panltjsgns `sdnoa2  otjtgdtjt
ogoAoAjod `IA3jjeopAo 60-E0 palnj?3sgns `jA3lj19o1c)Ao
60-E0 `pAsllt palnlpsgns `I `H jo Outlslsuoo dnoj2 amj
no; paloajas Ajluapuadapul on ZZj put '- utazagm [Z610]
`jAMt otjoAo zo pagouuzq `mugo jgjrezls t jo $ugslsuoo
dnoz2 agj wag paloajas si IA TTB 50-b pits utazagm
`jA3jjt oumrTIO t-tp pun jAzuagozonjj-d IAzuaq `jAoIje
13-10 'Hjo gm `t TV snuaSgns 0 [1610] N-'2]  H :tly
snuo2gns st unnogs su `spunodmoo Zuimojjoj agj Jo  atom
zo auo Aut sasuduroo sluaunpogma panajazd jo snug&qns
zagjouy [0610] 29600/OOZSf/13d L68hZO/tOOZ OM WO
2004/024897 PCT/US2003/030962 [0173] Antigen-specific
IgE, IgGl and IgG2a antibodies were measured by  ELISA.
Periorbital bleeds were centrifuged at 14,000 rpm for 10
min, the supernatants were  diluted 5-fold in saline, and
centrifuged again. Antibody concentrations of each bleed
were  determined by ELISA of four dilutions (in
triplicate) and compared to a standard curve: anti- DNP
IgE (1:100 to 1:800), anti-DNP IgG2a (1:100 to 1:800),
and anti-DNP IgG1 (1:1600 to  1:12800). Active Compounds
of Preferred Embodiments [0174] The following series of
compounds, identified under subheadings  Supragenus A-D
and Genus Al-A5, B1-B4, CI-C4, and Dl-D4 were found to be
potent  inhibitors of IgE in both ex-vivo and in vivo
models. These compounds also exhibit anti- proliferative
effects, and, as such, may be used as agents to treat
hyperproliferation  disorders, including cancer. [0175]
Families of small molecule IgE inhibitors are defined by
the following  supragenera, including Supragenus A (Genus
Al-A5), Supragenus B (Genus BI-B4),  Supragenus C (Genus
C1.-C4) and Supragenus D (Genus Dl-D4): 
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`stuo;toxa}ag -I uit;uoo I Cisoza;aq pa;n}i}sgns piss pus
Ilmoxa;aq piss uiaxagm  `I Cxeoia;aq pa;tgi;sgns pus
IAxeoxa;aq `I C tjdsu pa;n;t}sgns `IAq;gdsu `IXuagd
pa}n}T;sgns  `If=gd `sogegdgs oll0Ao clod 1If0IltoloAo
6D-0 pa;nnl;sgns `JADie0pXo 60-0 `itius  pa}tggsgns
<I93as `H jo 8m;sisuoo dnox2 aq; uiog pa;oalas si ,21
ulazagm I8101 Put %W,2INOD Pue , aODHN `.2L 1N `ZON `3DO
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ulazagm `smo;toss;ag -I uit}uoo pCitoxa;aq pa;n;gsgns
plus put IAmoia;aq plus ulalagm `Iiteoia;aq pa;n;ilsgns
put yixeoxapag'pCtggdtu pa}n;i}sgns  `IA gdtu `lAuagd pa;
tgpsgns `IAuagd `sdnoO ousgditt oqo Collod patt}i}sgns
`sdnox3  ot;tgdgt oipAoAlod `I(geop&o 6D-0 pa}tgr;sgns
`I,i3tltoloAo 60-D `IAIIe pantisgns `iAtit `H  do
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`pczuaq `p41tt S0- 10 `H 3o 8u sisuoa dnoi2 amI} wag pa;
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R-NH f NH2 NO2 NO2 NH2 0  R-NH N O ,,,,NH2 R-NH `N^NH2
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amination O NO2 reduction  \  R-NH LN NH2 OHC ~~N. ,NO2
O ~ R-NH N 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. PCTIUS2003/030962 O NOz reduction  R-NH ~`N
NH2 35 9 Z6' snuao W o N N-'2] H H :(Zy snuao) snuo2
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otjogjuXS do spunodtuoo agj do sjjt,s agj, [TOZ01 312 otp
to umouq spoq out 6q paat,daid oq ueo ao `unnotnj  am
`,ijjetoaaumoo ajgt,jrenv an utazaq paquosap jou
sjauajvut &utjaeIS [Oozol a)jtj agj put, `Atjdw2ojetuoago
`uotjt,jjtjstp `uogot, zjxa se gons sut,aut j2LIOtjuanuoo
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agj [66101 '1861 `(vox MON) AajtA~ `,,stsomu&S  otua8zo
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`.,ttjsttuago otue2zo do jn agj  



ut uMomj Hann an sdnoa$ <lugoajoad ajgajtns qons jo
jt,noutaa put uotjonpoajuj pajt,ajsnjjt  6jssaadxo aq jou
Arm sdnoa3 gons ggnoqjje `utaaag satuagos agj do
sassaooad agj Aq  patjdtut Ajut:ssaoau si sdnoi8
Sutjoajoad ojvtadozddu do asn agj,ATZuupaooat, pue
`Azjspuago  otutRao do in agj in pajjtvjs ono Aq pazm
oooi jjam Ajjnaua3 an sdnoi2 antjoajoad  and
sjuautaatnbaa agj `sjuatutpoquta pouajaid agj do Z put j
sautagoS otjagjuCS do  spunodmoo agj do uotjaaedaid agj
and utaaaq paquosap sassaooad agj uj 1S6T01 Z pure j
somagoS otjagjuAS do spunodtuoo agj a*ut of anoga
sassaooad agj to porn Ajajeudoaddv aq Autu gotgAA umotnj
ostmaagjo ao umogs suotjot,aa  sno$ojeure aujj tuoad
suotjtpuoa uotjoeaa ajaudoadde agj M suotjt,uen aztu2ooaa
111th `aagpnd put aouanbas agj in suorjt,tavn ajvtoazdda
jjtnn in agj ut pajjnis auo [L6101 sjjnsas  ajganduzoo
pjatA of suotjovaz sasagju,Cs agj m pasn aq uao
suotjtpuoo uotjoeaa put sjua2v  &utjdnoo `sjuanjos
juaaaddtp do iogiunu e jagj puejszapun jjp+n in agj ut
Pajjnjs auo `aagjm3 Z960O/OOZSII/1Jd L68tZO/h00Z OAA WO
2004/024897 PCT/US2003/030962 [0203] 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:2,
CONRR and NHCORI; [0204] wherein R is selected from the
group consisting of H, CI-C5 alkyl, benzyl,
p-fluorobenzyl and di-allgylamino alkyl, wherein said
CI-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0205] wherein
Rn and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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; [0206] wherein
said substituted polycyclic aliphatic groups, substituted
phenyl,  substituted naphthyl and. substituted heteroaryl
contain 1-3 substituents, wherein said  substituent is
selected from the group consisting of H, halogens,
polyhalogens, alkoxy group,  substituted allcoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyallcyl,
carbonyl, OH,  



OCH3, COOH, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR'
and CONR'R'; and [0207] wherein R' is selected from the
group consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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. [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 37 S zv
snuaDfo spunodzuoj azp fo spvaztpurfg ZON uogonpaa zHN
zHN / JN HN-2I  ZON" v 0 ti ouzagos onotnukS zHN N-Z  H
N,, // l ZON  z ZON~C uol}onpaJ ZHN1/'N HN-H  zHNr 



,ayio  0 uogezip CO ( /10 HN O  O zHN / N HN-2i 10 - N
HN-a  uo1}anpaa 'ON- v00 uogeuiwe z~N O 29600/OOZSflljDd
L68VZO/fOOZ OMA WO 2004/024897 PCTIUS2003/030962 [0209]
Synthetic Schemes 3 and 4 show methods that can be used
to prepare the  compounds of Genus A2. One skilled in the
art will appreciate that a number of different  synthetic
reaction schemes may be used to synthesize the compounds
of Genus A2.  Further, one skilled in the art will
understand that a number of different solvents, coupling
agents and reaction conditions can be used in the
syntheses reactions to yield comparable  results. [0210]
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 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. 39 Ob mojaq u oqs ss `pZ-j
sjuanjjjsgng uloj uosogo oq use Zg pue TZj sjuonjj}sgns
aq.L ] 3oMozd ut unnogs sjnuuo; au; gjtrn opsul aq use
spunodmoo jo Ajtuz8J V OZ 6L 86 LL 9[ OZ 6L 8L LL 94
9L-bL EL ZL LL OL 6 9 L 9 9 t  Z L Ri 0 N 0 jj polozd  H
I  N {  H-\ N 29600/OOZSII/j3d L68VZO/bOOZ OA1 WO
2004/024897 2 H3C xx 6 PCT/US2003/030962 IC:r D'~~ :::r 



1 3 4 5 N I HCxx  3 CH3 N 7 8 9 CI CI 11 12 13 OH 14 20
10 15 Compounds of Genus A3 [0216] One family of small
molecule IgE inhibitors is defined by the following
genus (Genus A3):  R Genus A3 [0217] wherein L and M are
independently selected from the group consisting  of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen,
amino, alkylamino, nitro,  cyano, CF3, OCF3, CONH2, CONHR
and NHCOR1; 41 zb :9 pun s solnogoS oijagjuJS Pajtu3jsaP
suogjotaa 3111mojjo; aqj apnjoui sasa pnAs ;o sajduwxg in
aqj ur umouij suoijotaa juuoquanuoo Ant Aq pozisatpuAs oq
Aem y snuoD ;o spunoduio0 Ezzzo]  an;jns pus uo8Axo
`uo0oajtu;o 2ugsisuoo dnoi2 a p u[oz; pajoajas
AjjuopuDdopul si mojtoaajag plus  uiaaagm `smojeoaajaq -j
uiejuoo jAatoaajaq pajr4psgns piss pus jAatoaajaq plus
montJm  `jAseoaajaq pajnjijsgns pus JAatoaajag `jAgjgdtu
pajmpjsgns `jAgjgduu `jfuogd pajn;ijsgns  



jAuagd `soijtgdiju ogoAoAjod `jA3jjtojoAo 60-0
pajnjrjsgns `jA3jjeojoAo 60-D `jA3jjt  pajnjijsqus
1jA3jju `H ;o Ougsisuoo dnoa2 agj moa; pajoajas si g
u[aaagm [TZZ01 Put `,2L2INOD Pm U0DHbl `,2LUN `ZON `300
`d0 `ND `,2100 -dOOD `HOOD `EHDO  `HO `jAuogato
1jA3gtAxoapAg `pc toutmtjA3jluip `JA31jt pajnjijsqus
`pA3jju `Axo3j[u poiiwisgns  'dnoj2 Axo3jju `suo
ojugAjoc[ `suo2ojuq `H ;o $ugsisuoo dnoa2 aqj moa;
pajoajas si juanjijsgns  plus WTaaagm `sjuanjijsgns -j
umejuoo IAnoaajag pajnjgsgns pue jAgjgdtu pajnjpsgns
`jAuogd pajnjpsgns `sdnoa2 oijmgdgt ojjoAoAjod pajnjgsgns
pins rnaaagm [OZZOI `an;jns pus ua2Axo `ua$oajtu;o
Sugsisuoo duoi8 aqj wag pajoajas  Apuapuodopui si
urojuoaajaq piss rnaaagm `surojtoaajoq -j u[tjuoo
jAnoiajaq pojnjTjsgns  plus pun jcmoaajag pits uTaaagm
`jAseoaajaq pajnjijsgns put jAauozajoq `jAgjgdtu
pajnjjjsgns  jAg;gdtu `jAuagd pajnjijsgns jAuagd `sdnoa3
oTjsgdilu otjoXoXjod paujgsgns `sdnoa2  ogtgdrje
ogoAoAjod `jA3jjtojoAo 60 D Pajnjgjsgns `JA3jjtojoAo 60 0
`jA3jjt pajnjijsgns '1101118 `H  ;o &uijsisuoo dnoa2 am
wag pajoajas Ajjuapuadopui on ZW put IW uiaaagm [6120]
`fA3jjs oijoAo ao pagoueaq `mugo jgZiags 7B JO &rnjsisuoo
duo-IV agj urog P04001as si ji''Tt 9D-1D plus uiaaagm
`fl3jjt outmujA3jjt-ip put jAzuogoaong-d  `jAzuaq `TA3jju
sD_i0 <H ;o Suijsisuoo dnoa otp moag pajoajas st?1
uiaaagm [gTZO] Z9600/00ZSR/13J L68DZ0/ti00Z O1A WO
2004/024897 R-N % NO2 N O =1~CI M NH R N Z ONH2 amination
Synthetic Scheme 5 H ^~NO2 R-N N O -NO2  



C:I PC T/US2003/030962 reduction NO2 43 tti  at uMOtaj
jjam on sdnox2 $ugaajoxd ajgBjjns gaps ;o jnnowax PM
uoponpoxjuj pajExjsnjj?  Ajssazdxa aq jou Am sdnow2 eons
g2nogjjt `ujaxaq soutagos agj ;o sassaaoxd agj ~fq
pajjdun ,ijjxnssaaau Si sdno S gujjoojoxd ajnudoxddB;o
osn agj Aj$ujpxooon puu `Axjsmtogo  omB3zo ;o in agj uq
pollp[s auo Iq pozmSooax jjaM Ajjnxauo on sduoB
anjjaajoxd  xo; sjuamaxtnbax agj `sjuouujpogma pans;azd
agj 30 9 ptm S samatjoS of ammCS jo  spunodmoo agj jo
uopBxndaxd am zo; tnaxaq paquosap sassaaoxd agj uj [szzo]
9 pile g sowagos onomu,fs;o sptmodwoo eqj oajBw of anogt
sassaaoxd am in pasn ljajn?zdoxdds oq dnm gojgnn uMouuj
osjn,zagjo xo umogs suo?jouax  sno3ojeu agj wag suop?puoo
uopoeax ajnudoxddn oqj uT sUOTIU! BA azm2ooa3 1111A
`zatpzn; pue aouonbos agj w suopBUBn aju?oaxdde jjtn& jxu
am at pajjgs auo Enzol sjjnsax  ajgBZUdwoo pjapf of
suopouax sosagjmfs agj at posn oq uuo suopipuoo uo?jouax
puu sjua2n  2ujjdnoo `sjuaajos juaxa;;?p j:o xagumu u Imp
puujszapuu Tj?m in agj at po qs auo `zagjm  y snuao ;o
spunodmoo agj oz?sagjmfs of posn aq Ann sawagos uopauaz
opagju,fs  juaxaJJtp;o xaqumu B jBtp ajnjoazddu jjun jre
agj m pajjojs auo y snuao;o spunodwoo  agj oxndoxd of
posn oq ueo jngj spogjaw AAogs 9 puB S samagoS opagjuAs
[zzo] N snuag fo spunodzuo3 aqj fo szsazfjuwfS 10--,a
~\0 uoilonpoi a N uageulwe 9 awagas o?jagjuAS IV /441  C 



N N AN-H  \ uoljonpei Z9600/00ZSfl/,LJd L68bZ0/b00Z OM WO
2004/024897 PCT/US2003/030962 the art of organic
chemistry; see for example, T.W. Greene, "Protective
Groups in Organic  Synthesis", Wiley (New York), 1981.
[02261 The products of the reactions described herein are
isolated by  conventional means such as extraction,
distillation, chromatography, and the like. [0227]
Starting materials not described herein are available
commercially, are  known, or can be prepared by methods
known in the art. [02281 The salts of the compounds of
Synthetic Schemes 5 and 6 described  above are prepared
by reacting the appropriate base or acid with a
stoichiometric equivalent  of the compounds of Synthetic
Schemes 5 and 6. Compounds of Genus A4 [0229] One family
of small molecule IgE inhibitors is defined by the
following  genus (Genus A4): Genus A4 [0230] wherein L
and M are independently selected from the group
consisting  of H, alkyl, alkoxy, aryl, substituted aryl,
hydroxy, halogen, amino, alkylamino, nitro,  cyano, CF3,
OCF3, CONH2, CONHR and NHCORI; [0231] wherein R is
selected from the group consisting of H, CI-C5 alkyl,
benzyl,  p-fluorobenzyl and di-alkylamino alkyl, wherein
said CI-C5 alkyl is selected from the group  consisting
of a straight chain, branched or cyclic alkyl; [02321
wherein R1 and R2 are independently selected from the
group consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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,  45 9b g autagoS
opmpuAS H UKI-1J H  zHN~ N nIJ n uoganpaj znnl/- nl"J "n
uopezlla (o OZHN HN-2i  HN- -N 10  ZONE O ZHN \ HN-21  HN
N 0 I0 /~I HN-2i  uogeulwe ZON ~NJ 0 L autagoS ouatpuAS
:g Pus L satuag3S 0119g;u4 Pa;Nu2isap  `suol;oeoa
2uinnolTo3 ag; apnloui sasag;uAs jo satdurexg in am uu
unnoUX suouauaz isuoi;uanuoo Niue Aq pazisag;uAs aq Auuz
by snuoD jo spunoduto0 ISZ0l  ztgjns pus ua2Axo `ua8o4iu
jo 2ur;sisuoo dnot2 ag; utozl pa;oalas CT;uapuodopuj si
uto;sofa;ag piss  utaaaq t `sutolvoza;ag -T mu;uoo
Tlzuota;atJ pa;nll;sgns piss pus IfmoJO;ag plus ulazagen
`TAseosa;ag pa;n;t;sgns pure T6seoza;aq `TAg;gduu pa;
tlfugns `TAg;gdsu `TAuagd pa;n;l;sgns  liuagd `souugdTT2
o1ToAorilod `pcffojoAo 60-ED pa;tt;Isgns `Id}TlsojoAio
60-ED `Ttillu  pa;nli;sgns `V1112 `H JO 2uRslsuoo dnoa2
ag; wag pa;oalas st g ulazagn+ [fZO] Pn ,2LIMOD Put
2TODHN `,WAK `ZON `EJDO "AD `ND `, UOD MOD `HOOD `EHDO
``HO `liuogtuo `IUTIsXxozpCq `I foIleouituel,13llslp
`TloTI2 pa;tggsqns `T,bflu `Axons pa;tql;sgns
Z9600/OOZSf1JjDd L68rzo/root OA1 WO 2004/024897 0/NyN02 



R-NH K.-CI O , (NV NH2 \  % 1~ R-NH \- -NH2 reduction
amination OHC 0  R"~-CI PCT/US2003/030962 Synthesis of
the Compounds of Genus A4 [0236] Synthetic Schemes 7 and
8 show methods that can be used to prepare the  compounds
of Genus A4. One skilled in the art will appreciate that
a number of different  synthetic reaction schemes may be
used to synthesize the compounds of Genus A4.  Further,
one skilled in the art will understand that a number of
different solvents, coupling  agents and reaction
conditions can be used in the syntheses reactions to
yield comparable  results. [0237] One skilled in the art
will appreciate variations in the sequence and  further,
will recognize variations in the appropriate reaction
conditions from the analogous  reactions shown or
otherwise known which may be appropriately used in the
processes  above to make the compounds of Synthetic
Schemes 7 and 8. [0238] In the processes described herein
for the preparation of the compounds  of Synthetic
Schemes 7 and 8 of the preferred embodiments, the
requirements for  protective groups are generally well
recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate
protecting groups is necessarily implied  by the
processes of the schemes herein, although such groups may
not be expressly  illustrated. Introduction and removal
of such suitable protecting groups are well known in 47
Sti 



pies pun J noxajag pies utaxagm 'jixnoxajag pajnjijsgns
pun jA noxajag `jAmjgdnu paltyjlsgns  `pcgjgdeu `j,iuagd
pajnjijsgns `jAuogd `sdnox3 oijugdge oijo&oAjod
panjijsgns `sdnox2  oijugdiju ogoAoAjod `pc3jjuojo io
63-O po n1?lsgns `pCSjjnojo,Co 63-j `jtijjn POIT4'.Isqns
'1431P 'H  jo Zmisisuoo dnox8 ogj wag
pajoajas,Cjjuopuodopui axu ZZj pun 'j tnaxaum [8I Z01
:pfsjje ogoAo io pogouuxq `u tqo jq$iuxjs s JO 8u4sisuoo
dnor$ oq; utot3 poioajas si j/bjju s3-,D piss utatagm
`ptsjjs outu tiAAjte-jp pue jfzuogoxonl;-d `pizuaq
`pCijjs sO-tj `H Jo $tnsisuoo dnox3 ogj wog poloolos si g
ujaiatjm [Lt,zol ` I2IO3HN Put MINOD `ZHNOO ` doo `3D
`oueAo  `o4iu `ouiLaujfo ju `ounuu `uo2ojstj `,fxoxp,Cq
`jtn pajnjijsgns `jfxe `,fxo)Ile `jA31je 'H JO Suijsisuoo
duoi2 agj mozj pajoajas SIjuopuodoput axe 11 pus I
tnoiotjm  `.xnoj o; ouo uto{j iaqumu s si u uiaxagm `.uo
ojntj put H;o 2uijsisuoo dnoi2 ogj wag pajaajas ST y
uiaxagm I9vt01  ISi'ZO1  Itibn01 N si Z put `X `.L `a 3o
auo uiaxatjm PUB `O xo N uto4 pajoolos ,fpuopuadapui on Z
put `X `.L `o uiaxagm IrZ01 Sy sntio :(Sy snuo ) snuo
,3uimojjod agj Cg paugap si sxojigigui a3j ajnoajow jjnms
jo AlpT 3 auo IZVZ01 Sysnuao fo spunodutoo g pus L
sautegog a1.4o1puSs jo spunodmoo oqj jo  juajunmba
oujawoigoiojs u gjtm pion io osuq ajuudoxdde ow 2uijasax
Aq poxedoid oat anoqu  paquasap 8 Puu L sauogoS opogju,CS
jo spunodmoo oqj;o s;Ius oqj, [IbZ01 pu atg ui umoumj
spoglotu Xq paxedoid oq uno xo `umounj  on
`,Cjjnioxamzuoo ajgnjiunu on uioaoq paquasap jou sjnuajum
SuijxutS [0vz01 a}tiI agj pus ` fgdex3ojnmoxgo
`uoijuttusip `uoijougxo su Hans sunam luuoijuoAuoo  ,Cq
polujosi am uiaxag paquasap suoijouax oqj ;o sjonpoxd oqj
16Z01 '1861 `(vox MON) A.aj?A1 `,,sisatjjuAS  omu8xo ui
sdnoxo angoajo.id" 'auooao A~ j4 `ajdmexo xoj oos
'dxjsimago oiue2xo jo jxn ogj 



29600/OOZSIll.L3d L68fZ0/1700Z OAA WO 2004/024897
PCT/US2003/030962 substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen
and sulfur; [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,
diallcylaminoalkyl, hydroxyalkyl, carbonyl, OH,  OCH3,
COON, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R ; and [0250] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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 arnination
NO2 reduction NO2 NO2 NH2 Synthetic Scheme 10 NH2 49 0s
jn atp to umou3j spoglaut Cq paxsdaxd aq ueo xo `umotoj
an `Ajj2toxaunuoo ajgejtens an utaxaq paquosap jou
sjuuajstu SutjniS [9SZOl a}ItI OT Put, `6gdtsxSojeuzoxgo
uotjsjltjstp `uotjo2xjxa s2 gons snsauT jsuotluanuoo  



Xq paj2jost axe utaxaq paquosap suotjotax am 3o sjonpoxd
atjs [SSZOI '1861 `(}izox maN) Aaji& `"stsaTuAS  otu82xo
uT sduoxcj aniioaioid" `auaaxrj A,-j, `ajdumxo xoj aas
`6.psjmotjo otutSxo;o jxs atjj  uT umou3l Iiam we sdnoiZ
Sutjoajoxd ajgtlms tjous;o I2noutax PUB uotjonpoxltq
pajstjsnjjj  Ajssaxdxa aq jou Attu sdnoiS Bons tj2nogjjs
`utaiatj sauzatjos aqj ;o sassaooxd aqq !q  pagdtut
Ajuessooou si sdno i2 Su4oajoxd ajeudoxdds;o asn atp
Aj.Stupzooas pus `Axjstuxago  otut2xo jo Ixe atp ut
poljpjs auo Aq paztuSooax jjam icliexauaS on sdnoi2
oAgoajoxd  xod sjuatuaunbax OT `sjuaunpoquxa panajaxd 019
3o OT pus 6 sauzati0S o110t4uniS JO  spunodmoo aqj jo
uotjsxedaxd aqj xoj utaxaq paquosap sassaoosd atjj ul
[iszol '0T Pug 6 samatjoS ogoipuAS 3o spunodtuoo 044
axlsm of anogs  sassaooxd aq1 ut pasn Ajajtudoxddu aq
Atut tjoujm umotgj ostmxa4o xo umotjs suotjo801
snoSojeue aqj utog suotjtpuoo uotlo8ax aleudoxdds aqj to
suotjBunn aztm2ooax Iitm 'ioqptij  pus aauanbas at4 um
suot3Eusn aj2toaxdd2 jjam Im atjj to pajlojs auo [SZOI
sijnsax ajgtndutoo  pjatc of saotjotax sasatpuAs aqj ut
pasn aq ueo suotltpuoo uotjo2ax pus sjuaS2 Sutjdnoo
sjuanjos juaxatp Jo xaquxnu s 12411 puejsxapun Ijtm in
aqj ut pajjpjs ouo 'jot snuao;o spunodutoo aqj azisatpuds
of posn aq Asux sautagos uotlosax ogagju,Cs juaxajjtp  3o
xaqumnu u 1244 alttoaxdde jjam jte aqj ut palms ouo Sv
snuao jo spunodmoo oqj  axsdaxd of pasn aq uto 1214
spot4auT mops Oi Put 6 samatjog ogatjjuAS [ZSZOl sy snua0
fo spunoduioo azzj fo szsagzudg ZHN H  N N uo0onpaa ZHN,
Nl ZHN OHO ZHN uoilonpai zON-' uoilewwe 29600/OOZSII/.LDd
L686ZO/b00Z OM WO 2004/024897 PCT/US2003/030962 [0257]
The salts of the compounds of Synthetic Schemes 9 and 10
described  above are prepared by reacting the appropriate
base or acid with a stoichiometric equivalent  of the
compounds of Synthetic Schemes 9 and 10. 



Compounds of Genus BI [0258] One family of small molecule
IgE inhibitors is defined by the following  genus (Genus
B1): N R2  H R Genus B 1 [0259] 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, CONEi2i
CONHR and NHCORI; [0260] wherein R is selected from the
group consisting of H, CI-C5 alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said
CI-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0261] wherein
RI and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 cycloalkyl, polycyclic
aliphatic  groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said  substituted
heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently  selected from the group
consisting of nitrogen, oxygen and sulfur; [0262] wherein
said substituted polycyclic aliphatic groups, substituted
phenyl,  substituted naphthyl and. substituted heteroaryl
contain 1-3 substituents, wherein said  substituent is
selected from the group consisting of H, halogens,
polyhalogens, alkoxy group,  substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and CONR'R'; and [0263] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl,, substituted C3-C9
cycloalkyl, polycyclic aliphatics, phenyl,  substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, 51 Zs njjns pue  uaSXxo `uaSoajtu
po Suusjsuoo dnoi2 atg nag pajoajas djjuopuadopun st
umjuo.Tajag pies  uTaJagm `stuojnozajatj E-j UStjuoo
j,izto.Tajatj pajnjusgns pies put ptxeozajatj pjts
uiaiatjm  piseozajag pajtuijsgns pun j iznosajag
`pitjjtjdtu pajnjjjsgns `I 11 gjtjdtu `I,Cuatjd
pajnjijsqus  



pfuatjd `souttldtjt otloioSjod `IA3Ijnolofo 60-c0
pajnjusgns `pf}jjtojoFo 6D-0 `pi~Ilt  pajnjjjsqus 'IA3jjt
`H jo 8utjsjsuoo dnoiS atlj wag pajoajas Si g mazatjm
[89ZOl Put `,2L2JN00  Put I UODHN `,2L21N `zON `,300 `30
`N0 `,2100 ,21000 `11000 `1100 `HO `IAuogxeo
`pf}jpdxoxptiq `jAMuoumutjA ltnp `IA3Iju pajuutjsgns
`IlaIIn `fxoW pajnjpsgns `dnozS  ,ixo gg `suaSojn pcjod
`suoi'ojtti `H JO Suijstsuoo dnoiS agj wag pajoajas st
juanjtjsgns  pits unosognn `sjuanjtjsgns -j tuujuoo
jAnozajaq pajnjgsgns put jAtpgjdtu pajnjusgns  j fuagd
pajnjjjsgns `sdnozS outgdtlt oilo io flod pajnji Isgns
plus tmatatjm [L9ZOl MINUS put uaSXxo `uaSotjm jo
SugsTsuoo dnoi2 atjj mog pajoajas  Apuopuadaptn si
uzojtozajaij plus utazatjna `sumjtoxo aq Z-j mtjuoo
piIuozajag pajnjjjsqus  plus pun pUnoiajatj pins uTa.Tagm
`jdteozajati pajnjgsgns put pfuoaajag `pitggdtu
pajnjRsgns  jAgjgdnu `I fuatjd pajtuTjs<jns piuagd
`sdnojZ apntjdiju ojjoXoAjod panjjjsgns `sdttoi  onjtgdgt
otjo fo ijod `I~Ieojo,fo 60-10 papnjjjsgns `pi3jjeojoAo
60-0 `jA3Jp pajnjpsgns `IUjjt `H  ;o Suusjsuoo dnoi2 agj
m g pajoajas Ajjuapuadaput an Vu put i21 tnaiatpw [99to]
!Icgt otjo fo io pagoutiq `utego jgZTn.us t 3o Sugsisuoo
dnm2 alp uzog pajoajas st 50-i0 pins ujazagm 'jA qn
ouzmtpicUe-jp put pizuagozonj;-d  `pizuaq `pfcJje s0-i0
`Hjo Sugsisuoo dnozZ am utog pajoajas sj 21 unoJagm
[S9ZOl !VT El snuaSgng H Za N-'~J  H :tlg snua2gng sic
umogs st `sptmodtuoo Stnmo1loJ aqj;o  azow zo auo ,fun
sasudutoo sjuaunpoquta pa uajaid jo snua8gns iotjjouy
[ti9Z01 znjlns put  ua2dxo `ua2o4ju jo Suusisuoo dnoa8
agj unog pajoajas Ajjuapuadapuj si mojtoiajag pits
ujazagm `smojtoiajag s-j tntjuoo If-molajaq pajnjtjsgns
pits put pfTeoiajatj pies ujoiotjm Z9600/OOZSII/13d
L68VZO/b00Z OM WO 2004/024897 PC T/US2003/030962 [02691
Compounds of Genus Bl may be synthesized by any
conventional  reactions known in the art. Examples of
syntheses include the following reactions,  



designated Synthetic Schemes 11 and 12: 0~~yNOZ amination
R-NH N CI O  ONHZ -- CI R-NH N NH2 c clization y 0 R-NH `
* N 0 Synthetic Scheme 11 0 N02 reduction  R-NH aN NH2
N'R  H N'R'  H 53 vs 112 ag; ut umou)l spog;aul Aq
pasedazd oq uuo zo `unnousl  azu `Allsiozauuuoo alqultsnu
an unaioq paquosap ;ou sluua}um Zutlre}S [PLZ0] aalq oq;
pus `Agdei8o;uuzoigo `uonullnsip `uot}osz;xo su dons
susauz leuopuaA oo  Xq pa;ulosi an utazaq paquosap
suot}ouaz ag; ;o s;onpozd agl, [LZ01 '1861 `(11ox
marl)1SaTTM `"s!Saq}uf s  otuB2lo in sdnoiD annoa;oa:a"
`auaazg m-j, `alduisxa ioj aas `dagsiuiago otas2zo jo azs
atl;  in unnounj llam an sdnoi2 Sugoa;ozd alquiIns qons
jo lunouraz pus uc gonpomul pa}si}snlll  Alssaadxa aq ;ou
Sum sdnoiS Bons tZnoq}Is `utazaq samagos mg jo sassaoozd
aq; Aq  



pagdurt,kgmssaoau st sdno.r2 2unoa;ozd a;epdozdds jo asn
aq; 1,l2urpzooou put `.iz}stuTago  otutSzo jo }zs ag; in
pallpls auo iq pazm2ooaz Ilam SIlszauaS on, sdnoz2 annoa;
ozd  So; s;uawazmbaz oq; `siuaugpoqum pauajazd ag; 3o Zi
pus II samagoS onaq;uAS jo  spunoduroo aq;jo uot;ssedazd
ag; zoj utazaq paquosap sassaoozd ag; ul [ZLZ01 'Zi puu i
i saumgoS ogaq}ueAS jo spunoduioo alp a3[sut 0; anogs
sassaooid aq} ut pasn !Ia}uudozddu aq Sum goigm umouq
osinnzag}o zo umogs suot}osaz  snoBolsue aq; uiozl
suopipuoo uor;osai a;uudozddu aq; in SUO!JB zun azm2ooaz
Minn `Jaq}in; pus aouanbas alp in suopnmu a;utoazddu
Ilion 4m oq; ui paiipls aup [uLZ01 s;lnsaz alquzmduroo
plaid o; suot;ouai sasamuAs aq; ut posn aq uua suonipuoo
not;osar put s;ua2s Sut[dnoo  s;uanlos ;uaza33IP 3o
zaqumu u ;uq; pueiszapun Ilan izu aq; ut polipls auo
`zagmm3 i g  snuaD jo spunodmoo mg ozisaq;uAs o; pasn aq
Sum sauzagos uonouai otlaq;uks ;uaza33ip  do zaqumu u imp
a;utoazddu [Iron I-m ag; ut pallpls aup Ig snuap jo
spunoduroo aq;  asedazd o; pasn aq ueo ;uq; sporgaur mops
ZI pus i i somagoS opaTlluA S [OLZ01 rg snuaQ Jo
spunoduio3 aty o szsaillur(g NYN l HN-2i  ZHN'"~z~ ZHNYNI
HN-ZI Zi auiagoS onaq;uAS  uol;onpaj ZONE ZHN--,N-, HN-Li
29600/OOZSII/.LOd L68VZO/b00Z OM WO 2004/024897
PCT/US2003/030962 [0275] The salts of the compounds of
Synthetic Schemes 11 and 12 described  above are prepared
by reacting the appropriate base or acid with a
stoichiometric equivalent  of the compounds of Synthetic
Schemes 11 and 12. Compounds of Genus B2 [0276] One
family of small molecule IgE inhibitors is defined by the
following  genus (Genus B2): R2 



Genus B2 [0277] wherein L and M are independently
selected from the group consisting  of H, alkyl, alkoxy,
aryl, substituted aryl, hydroxy, halogen, amino,
allcylamino, nitro,  cyan, CF3, OCF3, CONH2, CONHR and
NHCORI; [0278] wherein R is selected from the group
consisting of H, CI-C5 alkyl, benzyl,  p-fluorobenzyl and
di-allkylamino alkyl, wherein said CI-C5 alkyl is
selected from the group  consisting of a straight chain,
branched or cyclic alkyl; [0279] wherein Rt and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 cycloalkyl, polycycfic aliphatic  groups,
substitued polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl,  substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said
heteroary]. and said  substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen
and sulfur; [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,
dialkylaminoallcyl, hydroxyalkyl, carbonyl, OH,  OCH3,
COOH, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R'; and [0281] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 cycloalkyl, polycyclic
aliphatics, phenyl,  substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
heteroaryl, 55 99 H  .d-N uogezIpAo HN-ZI ZHN HN-8 H  a,N
11 / N  N II~-- 



^ O H 10 Z N HN 0  0 uoi}onpoi zON O uopeuiwe ZON  i
autagog or;atguAs ZHNN HN-2i 10~/~N HN-21 :171 PUB i
sautagos oiiauTUXS pa;su$tsap  `suoi;otOJ $uTmoflo3 ag;
apnjoui sosoiRu,is jo satdtutxg in oqq ui umowl suot;otaz
Ttuoignanuoo but iCq pazisotT; i&s oq kern Zg snuacj 3o
spunoduzoj [zszo] m31ns put  uo Xxo 'ua2oippu jo 8Tn;
stsuoo dnojS aq} tuog paTOOTas AT;uopuadopui si Tuo;toga;
ag pies  utazaum `suto;soza;a1T -T tTt;uoO Tfutosa;ag pa;
n;i;sgns pit's pus Tfatoza;aq pits roioggm O
Z9600/OOZSf1LLOd L68VZO/VOOZ OM WO 2004/024897 O ~N02
amination H R-N *LCI ~~NH2  O ~ \\~_ ~' R-NH N~-NH2
reduction  __ N  



R-NH N H H Synthesis of the Compounds of Genus B2 [0283]
Synthetic Schemes 13 and 14 show methods that can be used
to prepare  the compounds of Genus B2. One skilled in the
art will appreciate that a number of  different synthetic
reaction schemes may be used to synthesize the compounds
of Genus  B2. Further, one skilled in the art will
understand that a number of different solvents,  coupling
agents and reaction conditions can be used in the
syntheses reactions to yield  comparable results. [0284]
One skilled in the art will appreciate variations in the
sequence and  further, will recognize variations in the
appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be
appropriately used in the processes  above to make the
compounds of Synthetic Schemes 13 and 14. [02851 In the
processes described herein for the preparation of the
compounds  of Synthetic Schemes 13 and 14 of the
preferred embodiments, the requirements for  protective
groups are generally well recognized by one skilled in
the art of organic  chemistry, and accordingly the use of
appropriate protecting groups is necessarily implied  by
the processes of the schemes herein, although such groups
may not be expressly  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. PC T/US2003/030962 Synthetic
Scheme 14  0N 0 2 R-NH " NHZ 57 Sc `Ifzsozalaq
palnlilsgns pus Ifzsozaloq `IfglgdRu palnlpsgns `Ifglgdsu
`Ifuagd poinlilsgns  Ifuagd `soilsgdile oilofoflod
`IcMsolofo 6D-$D palnliIsgns `Ii~llsolofo 6D_D `If}Its  



palnlilsgns `pi ire `H JO 8upsisuoa dnoz2 a p uzog
paloalas si -t u[azagm [b6Z0] Pue`1ZUKOD P uu,2IOO:EIN
`,2Dd `ZON "ADO `da `ND `,2IOD ,'dOOD `HOOD `HDO  HO
`Ifuogzso `IfTsfxozpftl If3tteou[urelf3lts1 .p `I1Oll13
Painlpsgns `tom `AxoMs palnltlsgns  `dnoz8 fxo:4ls
`sua2otsgflod `sua8otsq `H;o 8ugslsuoo dnoz8 aT wag
paloalas si luanlpsgns  piss tnazagm `sluanlrlsgns -I
uisiuoo Ifzsozalag palnlgsgns pus Ifglgdsu painlpsgns
Ifuagd palnlilsgns `sdnoz8 oilsgdgs orpfoftod palnlMsgns
piss uiazagm [6201 "iglu pus u08fxo `ua8ogiu jo 8u4sisuoo
dnoz8 agl wag paloalas  flluopuadapui si molsozalatt piss
uiazagm `smolsozalag -t ureluoa Ifzsozalag palnlilsgns
pits pus lftsozalag piss taa:tagm `lfzsozalag palnlpsgns
pus Ifzsozalag `Ifglgdsu palnliisgns  tfglgdsu `Ifuagd
palnlilsgns `Ifuagd `sdnoB oilsgdgs oilofoflod panlilsgns
`sdnoz8  opsgdile oilofoflod `tf~llsotofo 6D D Pal psgns
`Ifstleotofo 6D-sD `t~As Palnlpsgns `p a `H  jo 8ugsisuoo
duox8 agl wag paloalas Aguapuadapui azs t-j pus IU
tuazagm [Z6Z01 `.Ifslle ollofa zo pagouszq `uisgo Ig2re4s
s;o 8u4sisuoo  duoz8 agl uiozg paloalas si 1,CV 50-ID
piss uiazagm `ls ouiun;lf3lts-tp pus Ifzuagozong-d
`lAzuaq `If3ils 50-ID `H3o 8m4sisuoa dnoz8 agl tuozl
paloalas si -d uiazagm [16Z01 ` 12IODHN PU82IHNOD `ZHNOD
`EdDO `aD `outAo  `oa;iu `0uims[f3lle `OURUB `ua8otsg
`fxozpfg `Ifzs palnlilsgns `Ifzs `Axo3ltt `t!fgits `H 30
8upsisuoo dnoz8 a p wag paloalas ftluapuadapui on w pus Z
uiazagm 106201 g snu0O ZH  ~-I \ N > O  Nl~ H :(g snuaO)
snua8  8uimolto; agl fq paugap si szoligntui H8I alnoalom
IlJIus jo Ajuutj auO [6820] g snug j fo spunoduioD yl pus
I saumgoS oilagluAS jo spunodutoo agl jo  luatsemba
oulantoigoiols s tRIm pion io assq alsudozdde agl
8uilosaz fq pazsdazd ale anogs  paquosap pt pus t
sautaggog otlaglufS do sptmodmoo agl;o sltss ags 188Z0]
29600/OOZSfl/.L3d L68VZO/ti00Z OA1 WO 2004/024897
PCT/US2003/030962 



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. [02951 Compounds of Genus
B3 may be synthesized by any conventional  reactions
known in the art. Examples of syntheses include the
following reactions,  designated Synthetic Schemes 15 and
16: Synthetic Scheme 15 0_, ~NOZ arnination O~"NOZ
reduction  R-NH CI R-NH f-~ NHS 0 NH 0 -R N-R'  H i 2 _OI
R-NH NHZ cyclization QH_R  I N  R-NH H 59 09 in atjl in
umou}j spoglaui 6q pazedaid aq use zo `umotuj  are
`Ajjeto.Tatuutoo ajgspsns are uTaiag paquosap jou sjsual
a ButjlslS I0001 a,31q agi put `figdszzoptuozgo
`uopsjjpsjp `uopaszjxa se gaps STtsatiT jsuotluanuoa  Aq
pajsjosi an ucaiaq paquasap suogozai aqj 3o slonpozd agy
166Z01  `(xioAmaj~lajt~`"sisatpui5 I861  oms8zo in sdnoic
aniloalo.T& `auaaio Ak,j, `ajdulexa zo3 aas `.Azjsnuago
ome2io jo In aqj  umoWJ jjam an sdnoi2 2utjoaloid
ajgelins Mans 3o TBAOtna3 pus uogonpozauj palszjsnjIj
djssazdxa aq jou Asm sdnoz8 Bons g2noM;js `uiaiaq
saumagos agl 3o sassaaozd aml Aq  pagdug Ajusssaoau si
sdnoa8 2ui4oajozd ajsudozdds 3o asu atg Aj2umpzooos pus
`64snuago  



otu tto 3o jzs agj in pajpnjs auo 6q pazmm2ooaz jjam
Ajjszaua2 an sdnot8 antjoalozd  zo3 sluamazmbai agl
`sluaunpogtua panajazd aql 30 9i pus Sj samatpS opaglu,AS
30  spunodmoo aMj 3o uoilszsdazd aqj zo3 tgazaq paquasap
sassaoozd aql uj 186ZOI 9j Pug Si samagoS oijagjuiAS3o
spunodmoo agj a)jstu of anogs  sassaaozd aql in pasn
Ajalsudoidds aq AsuT gougm umoumj asTAuaMlo io umogs
suopasai  sno2ojsue aMl utoz3 suopjpuoo uotlosaz
alsudoadds am ut suopsuse ozm2o0az up `iogjtn3  put
aouanbas agl uT suopsusa ajstoazdds m" in aMl ul pajjnjs
auo (L6Z01 sljnsaz ajgsndmoo  pjaiA of suojjasaz
sasagjuis aqj to pasn oq use suoiljpuoa uorjosai pus
slua2s 2ugdnoo  `sjuanjos luaza33ip 3o zaqumnu s imp
putlsiapun jjam ps aqj in pajjnjs auo `zagjznd g  snuao
3o spunodmmo agl ozisogjuis of pasn oq Siout somagos
uoTlosai opagjmAs juaia33tp  jo .Taqumu e jsgl aluloazdds
put ize aql m pappjs auo g snuao 3o spunodmoo aMl
aredazd of pasn aq use jsgl spoglaui mops 9I pus Si
somoigoS o?lagimCS 196Z01 pg snuao fo spunoducoj aijl fo
sjsayjwfg H uni_v ZHN /\ HN-H 21 N- ni \ rv "n H \ \ -OHO
ZHN ZHN /-~ HN-iJ 10/ I HN-2i uogonpea ZON O uol;eupe
ZON' v 0  91 autagog otiaglnAS Z960S0/OOZSIILLOd
L68fZ0/tOOZ OM WO 2004/024897 PCTIUS2003/030962 [0301]
The salts of the compounds of Synthetic Schemes 15 and 16
described  above are prepared by reacting the appropriate
base or acid with a stoichiometric equivalent  of the
compounds of Synthetic Schemes 15 and 16. Compounds of
Genus B4 [0302] One family of small molecule IgE
inhibitors is defined by the following  genus (Genus B4):
H  Rj-N R2 R Genus B4 [0303] 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,
CONH2, CONHR and NHCORI; [0304] wherein R is selected
from the group consisting of H, CI-C5 alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said
CI-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0305] wherein
RI and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 cycloalkyl, polycyclic
aliphatic  groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said  substituted
heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently  selected from the group
consisting of nitrogen, oxygen and sulfur; [0306] wherein
said substituted polycyclic aliphatic groups, substituted
phenyl,  substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said  substituent is
selected from the group consisting of H, halogens,
polyhalogens, alkoxy group,  substituted alkoxy, allcyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and CONR'R'; and [0307] wherein R' is
selected from the group consisting of H, allcyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
cycloalkyl, polycyclic aliphatics, phenyl,  substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, 61 Z9 s;naAios ;uazad p jo zaqumu
s ;mg} put;siopun Ipm aze ag; u< pairs 9110 `iau: m3
-17E[  snuaD 3o sptmoduioo ag; aztsatguis o; pasn aq Amu
saiuagos u0i;ataS of;azi;mSs;uaaajp  jo zagmnu u Imp a;
ttoazdde TTlM }is agi ui PaTTFTs 9110 bg snuoD 3o
spunoduzoo au;  andazd o; pasn aq uuo;sg; spotpaui nnogs
81 pus LT sawagoS oT;ag;uCS [6001 tg snuaD fo spunodwoo
aejjo sgsaztpudg ZHN-/ HN-N H  ,u-N uol;onpa.1 N-?J
ZHN-./~ H \///\ 



we  J uol;eu l ONN  81 auzagos oriatwuAS H HN 2i  N i  H
// \\__/. NJ O  H  y.N H  H N` / O 0 uogonpaa ZHN / HN-eJ
i  J Z 0  HNN I3- . HN-a  ZON'~N' uol;ezlloAO Z ON Z ON
NJ O 1101;euiwe ON ~ O Li MOTS OllalumAs :8T Pun Li
sautagoS 011a1guA.S pa;eufisap  `suopotaz &uUMofo3 ag;
apniouc sasatpuds jo saidtuzxg -in ag; ut uenomT suoi;
ata1  Teuouuanuoo Aue iCq pazrsag3uAs aq Astu t7g snuo[)
jo spunoduioj [8010] 



ztgins put  uagSxo `ua2o4nr jo ZupsTsuoo dnoi ag; uio4
pa;oaias CIjuopuodopuj si uio;toza;aq pies  utaiagm `smo;
soza;aq -i uit;uoo jAieoza;ag pa;rygsgns pits put
lAisoza;aq piss uLazagM 0600/00ZSII/13d L681ZO/b00Z OAt
WO 2004/024897 PCTIUS2003/030962 coupling agents and
reaction conditions can be used in the syntheses
reactions to yield  comparable results. [0310] 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 17 and 18. [0311] In the
processes described herein for the preparation of the
compounds  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 Cl): NtR2  H R 
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amination I IINr_NH2 02N PCT/US2003/030962 N-R  H
cyclization HN N-R  H N-R  H reduction Synthetic Scheme
20 02N N CI amination 02N reduction N-R  H N-R  H
Synthesis of the Compounds of Genus Cl [0322] Synthetic
Schemes 19 and 20 show methods that can be used to
prepare  the compounds of Genus Cl. One skilled in the
art will appreciate that a number of  different synthetic
reaction schemes may be used to synthesize the compounds
of Genus  Cl. Further, one skilled in the art will
understand that a number of different solvents, 65 99 Z3
snuoo H NH  
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Ism] 1864 `($aox mail) AaTTM `"stsag3TAS  ame rrj in
sdnouj anpoaloaa" `auaaaj Aky `aldu-mxa Toj aas :Agstmago
otue2ao jo pas agp  UT umoual Ilan on sduoa3 Ourpoapozd
algsims gons do JeAomaJ pus uoT4onpo.4ul pais4snllt
Alssardxa aq you Asm sdn.oa2 gons g2nogpis `utaiaq
samagos aqp jo sassaooid agi Aq  pagduat Alusssooou st
sdno.c8 8utpoapoid apeudotdds jo asn aqp A12utpaoaoe pus
`Aapstmago  otue2ao 3o pie aqp in pallnls Quo Aq
pazm2ooaz llom Allnaua2 an sdnoa2 antioapoad  .tod
spuameambaa am `siuauznpogma panajaad aqp jo OZ put 61
sama4OS otpagpuAS 30  spunodmoo agp jo uotpsasdaad agp
ioj maaaq paquosap sassaooad agp uj IbZ01 OZ Puu 61
samagog otpagpuAS jo spunodmoo agp a)ism 01 QAogs
sassaaoid agp ut pasn SToluudoidds aq Asm goulm union}I
astnuagpo io umogs suotposaa  sno8oisrts aqp wag
suotptpuoo uotpesaa apsudoadds aqp in suot4VtMA azm ooaz
litm `aatpan3  pus aouanbas aqp ut SU01113UPA apstoaadds
ll!M pas am ut pailnls auo IZOl splnsaz algssedumoo
platA op suotposaa sasagpuAs agi in pasn aq ueo suoptpuoe
uotposas pus spua& Sutidnoe 29600/OOZSfi/LJJ L68fZ0/VOOZ
OA1 WO 2004/024897 PCT/US2003/030962 [0329] wherein L and
M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy,
halogen, amino, allcylamino, nitro,  cyano, CF3, OCF3,
CONth, CONHR and NHCOR1; [0330] wherein R is selected
from the group consisting of H, Cn-Cs alkyl, benzyl,  



p-fluorobenzyl and di-alk ylamino alkyl, wherein said
Cn-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0331] wherein
Rn and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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; [03321 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, diallcylaminoalkyl, hydroxyalkyl,
carbonyl, OH,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NRR', NHCOR' and CONRR ; and [0333] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
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. [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 67 89
`sjuaejos luasa33ip Jo .ioqumu s jsgj pUElsJapun jjinn
~re agj ui pajjpjs auo `.IaTmq Z3  snuac jo spunodmoo aqj
ozisagjuAs of pasn aq kern sautagas uoi peal oijatjjuiis
juaza;Jip  ;o ragtunu e jsgj ajsiaaidds in its agj ui
pajjpjs aup to snuao 3o spunoduzoo agj  a edazd of pasn
aq use jsgj spogjauz molts ZZ pt jZ sauragoS aijagpr&S
IS01 z3 snuaD fo spunodutoj ayl fo sssazplu fg H  a,N H  
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ORogIUKS ON H  H_N H  b,N uo.1euiwe -N uogonpaJ ZON
~-f-NZO uoO5Zip (o NZO Z9600/00ZSfl/.L3d L68bZ0/b00Z OM
WO 2004/024897 PCTIUS2003/030962 coupling agents and
reaction conditions can be used in the syntheses
reactions to yield  comparable results. [0336] 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 21 and 22. [0337] In the
processes described herein for the preparation of the
compounds  of Synthetic Schemes 21 and 22 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.
[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): R, N iR2 R Genus C3 69 OL
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snuas po spunodmoo aqi azisoq;ufs of posn oq foam
sautagos uotiogaz otloipaks ittaza;fip  jo .iaqumu t iggl
oltiooiddt jjtm in aqi ui pajjnjs auo D snuao jo
spunoduzoo oql  ondatd of pasn oq una legs spogiam mops
tiZ put Z satuagoS otiaglufS [8bOl Z9600/OOZSII/jDd
L68VZO/b00Z OM WO 2004/024897 PCT/US2003/030962 0 Rj /N I
\ N,R2  HN L H / L I M R Genus C4 [0355] wherein L and M
are independently selected from the group consisting  of
H, alkyl, alkoxy, aryll, substituted aryl, hydroxy,
halogen, amino, allcylamino, nitro,  cyano, CF3, OCF3,
CONF[2, CONHR and NHCORI; [0356] whereon R is selected
from the group consisting of H, Cl-C5 alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said
C1-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; [0357] wherein
Rl and R2 are independently selected from the group
consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 cycloalkyl, polycyclic
aliphatic  groups, substitued polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterroaryl 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, hydroxyallcyl,
carbonyl, OH,  OCH3, COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and CONR'R'; and [0359] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl., substituted C3-C9
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: 73 bL
bJ snua9 fo spunodwoj aqz fo szsagjueCg H  b-N H  U-N H
u,N uogonpeJ NZO NZO J ZONN  9Z OWOtios 0!10lRufs H  a_N
H  a-N NZH uolt0npea H  u_N N3H NH/LO NZO uo0onpea NZO
NZO 



Im y10  0 uol}ezlpfo Z HN1 Z  N O ZHN'~N ZHN~/\ 10 WO
uo0onpei ZONNJ SZ amatjos ot4atflttfs " WO uopeulwe ZON~N
29600/OOZSf11Jd L68KO/bOOZ OA1 WO 2004/024897
PCT/US2003/030962 [0361] Synthetic Schemes 25 and 26 show
methods that can be used to prepare  the compounds of
Genus C4. One skilled in the art will appreciate that a
number of  different synthetic reaction schemes may be
used to synthesize the compounds of Genus  C4. Further,
one skilled in the art will understand that a number of
different solvents,  coupling agents and reaction
conditions can be used in the syntheses reactions to
yield  comparable results. [0362] 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 25 and 26. [0363] In the-processes described
herein for the preparation of the compounds  of Synthetic
Schemes 2.5 and 26 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. [0364] The products
of the reactions described herein are isolated by
conventional means such as extraction, distillation,
chromatography, and the like. [0365] Starting materials
not described herein are available commercially, are
known, or can be prepared by methods known in the art.
[0366] The salts of the compounds of Synthetic Schemes 25
and 26 described  above are prepared by reacting the
appropriate base or acid with a stoichiometric equivalent
of the compounds of Synthetic Schemes 25 and 26.
Compounds of Genus DI [0367] One family of small molecule
IgE inhibitors is defined by the following  genus (Genus
D1) 75 9L :tTQ snua2gng sn umogs se `spunoduioo 2uimoljo3
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noza;aq pins  tuaaagm `suao;noaa;aq -I u:ie;uoo jfZnoza;
aq pa;n;psgns pins pun jianoaa;aq pits uiaaagm  jireoaa;
aq pa;n;psgns pun liaeoaa;aq `liq;gdeu pa;n;iIsgns
`IStpgdeu `I~Cuagd pa;n;psgns  `jAuagd `soi}ngdgn
oiloAoAlod `jA3jlnojoXo 63-F3 pa;n;i;sgns `IXallnojoAo
63-D `j~C)lle  pain;psgns `IXxle `H JO Btn;sisuoo dnoa2
aq; wag pa;oajas si -l uiaaagm 1ZLE01 P `,2L2INO0 PuB
.2IODHN `,2L2jN `ZON `3DO `Ed0 `ND `,2IOD,2IOOD `HOOD
`SHOO  `HO `IAuogano `jA tAxoapAtj `Ifojjeouiuaejtijjeip
`j~ICe Painijisgns `jam `Cxov pa;n;psgns  `dnoa2 Axo3jje
`sua2ojt gAjod `suaSoleq `H do 2upsisuoo dno12 aq; uio:ij
pa;oajas si;uan;i;sgns  pins uiaaagm `siuan4psgns -j urn;
uoa IAaeoaa;aq pa;n;psgns put' jAtpgdnu pa;n;usgns
jluagd pa;n;jsgns `sdnoa2 ai;egdge oijoAollod pa;n;i;sgns
pins uiaaagm [ILOl " nj us put, ua26xo `ua2o4iu jo
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noaa;aq pins uiazagm `suro;eoaa;aq -I uie;uoo j,C.moaa;aq
pa;n;i;sgns  pins put pCnoaa;aq pies uiaaagm `jAnoaa;aq
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gdeu `jAuagd pa;n;gsgns `jfuagd `sdnoa2 ai;egdije
agoAoAjod pan;i;sgns `sdnoa2  opegdgn oijo,Co,Clod
`j~lieoja&o 60-3 pa;n;ilsgns `IcpleojoAo 60-0 `I~C}lje
Painiiisgns `IAalle `H ;o 2ugsisuoo dnoa2 atp wag pa;
oajas Aj;uopuodapui oat Zj pue lZl uraaagm [OLEO] 



jjbjjn oilo to so pagounaq uingo jg2iea4s a jo 2uplsisuoo
dnoa2 aq; =4 pa;oajas si j,Cilje 9D-ID pies uiaaagm `IA p
ounuejcjle-ip pup jAizuagoaonl}-d `IAzuaq `j)LIln s0-t3
'H JO 2urlsisuoo dnoa2 atp wag pa;oajas si g uraaagm
[6901 ` t2IODHN Pile ZIHNOD `ZHN00 `dDO `JD `oueAo  `oa;
iu `ouiurejXajle `ounce `uo2ojnq `AxoapAq `jAae pa;n;i;
sgns `jAn `Axoajle `jAXje `H jo  2upstsuoo dnoa2 aq; wag
pa;oajas Apuapuadapui am N pun 7 uiaaagm [s9OI IQ snuaO
Z9600/00ZSIll13d L68htO/fOOZ OA1 WO 2004/024897 Rt N \ N
N  I  R PCT/US2003/030962 0 Subgenus Dl a; [0374] wherein
R is selected from the group consisting of H, CI-C5
alkyl, benzyl,  p-fluorobenzyl and di-alkylamino alkyl,
wherein said Cl-C5 alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
[0375] wherein Rt and R2 are independently selected from
the group consisting of  H, alkyl, substituted alkyl,
C3-C9 cycloalkyl, substituted C3-C9 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; [0376] wherein
said substituted polycyclic aliphatic groups, substituted
phenyl,  substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said  substituent is
selected from the group consisting of H, halogens,
polyhalogens, alkoxy  group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH, OCH3, COOH, COOR' COR', CN, CF3, OCF3, NO2,
NR'R', NHCOR' and  



CONR'R'; and [0377] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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: 77 SL ra snuaD fo spunodtuo
j az[l fo szsazrluefg ,a  NIHLO uoiyanpai ZHN uogonpaJ
ZON 8Z omogoS ol.401Wg NZH u  NHAO NZO uoaezlpAo NZO Z
HN,-,I 10 i~ Z9600/OOZSR/.LOd WO I --L-WO uogeulwe LZ
MOPS 011GRIUKS uol}onpei ZON L68tZO/100Z OA1 



WO 2004/024897 PCT/US2003/030962 [0379] Synthetic Schemes
27 and 28 show methods that can be used to prepare  the
compounds of Genus Dl. One skilled in the art will
appreciate that a number of  different synthetic reaction
schemes may be used to synthesize the compounds of Genus
Dl. Further, one skilled in the art will understand that
a number of different solvents,  coupling agents and
reaction conditions can be used in the syntheses
reactions to yield  comparable results. [0380] 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 27 and 28. [0381] In the
processes described herein for the preparation of the
compounds  of Synthetic Schemes 27 and 28 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. [0382] The products of the reactions
described herein are isolated by  conventional means such
as extraction, distillation, chromatography, and the
like. [0383] Starting materials not described herein are
available commercially, are  known, or can be prepared by
methods known in the art. [0384] The salts of the
compounds of Synthetic Schemes 27 and 28 described  above
are prepared by reacting the appropriate base or acid
with a stoichiometric equivalent  of the compounds of
Synthetic Schemes 27 and 28. Compounds of Genus D2 [0385]
One family of small molecule IgE inhibitors is defined by
the following  genus (Genus D2): 79 08 :uZQ snug&gng se
umogs sa `spunodmoo 3ulmollo3 
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Rt O  N--~ 1 N H R 0 Subgenus D2a; [0392] wherein R is
selected from the group consisting of H, Cl-C5 alkyl,
benzyl,  p-fluorobenzyl and di-alkylamino alkyl, wherein
said C1-C5 alkyl is selected from the group  consisting
of a straight chain, branched or cyclic alkyl; [0393]
wherein R1 and R2 are independently selected from the
group consisting of  H, alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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; [0394] 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, OCF3, NO2,
NR'R', NHCOR' and  CONR'R'; and [0395] wherein R' is
selected from the group consisting of H, alkyl,
substituted  alkyl, C3-C9 cycloalkyl, substituted C3-C9
cycloalkyl, polycyclic aliphatics, phenyl,  substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl,  wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group
consisting of nitrogen, oxygen  and sulfur. [0396]
Compounds of Genus D2 may be synthesized by any
conventional  reactions known in the art. Examples of
syntheses include the following reactions,  designated
Synthetic Schemes 29 and 30: 81 Z8 `sluanlos luaza;Jtp 3o
zaquznu v IEmm puoisz0pun Ulm W agl u[ pallgls auo
`Jaglmj 'ZQ  
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Z9600/00ZSIL.LOd L681ZO/tOOZ OAA WO 2004/024897
PCTIUS2003/030962 coupling agents and reaction conditions
can be used in the syntheses reactions to yield
comparable results. [0398] One skilled in the art will
appreciate variations in the sequence and  further, will
recognize variations in the appropriate reaction
conditions from the analogous  reactions shown or
otherwise known which may be appropriately used in the
processes  above to make the compounds of Synthetic
Schemes 29 and 30. [0399] In the processes described
herein for the preparation of the compounds  of Synthetic
Schemes :29 and 30 of the preferred embodiments, the
requirements for  protective groups are generally well
recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate
protecting groups is necessarily implied  by the
processes of the schemes herein, although such groups may
not be expressly  illustrated. Introduction and removal
of such suitable protecting groups are well known in  the
art of organic chemistry; see for example, T.W. Greene,
"Protective Groups in Organic  Synthesis", Wiley (New
York), 1981. [0400] The products of the reactions
described herein are isolated by  conventional means such
as extraction, distillation, chromatography, and the
like. [0401] Starting materials not described herein are
available commercially, are  known, or can be prepared by
methods known in the art. [0402] The salts of the
compounds of Synthetic Schemes 29 and 30 described  above
are prepared by reacting the appropriate base or acid
with a stoichiometric equivalent  of the compounds of
Synthetic Schemes 29 and 30. [0403] Examples of compounds
of Genus D2 are shown below in an array.  Preferred
compounds can be synthesized according to the above
methods. 83 J78 *molaq uAiolqs sE IOZ-1 sluoT411sqnS mog
ugsop aq uuo z~l PuB 1~1 SlUQT4Tjsqns  oqj, 'III loo.foad
uT umoiqs elnuiioj oqj qjIm opoui aq uuo spunodtuoo jo
~IjLwj V oz OZ % 8L LL 9~ 9L tl~ CL Z~ ~ L M 6 2 L 9 9 t,
C Z rd N  
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One family of small molecule IgE inhibitors is defined by
the following  genus (Genus D3): O  R , ~ I O  >-~ M  R 



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, CONH2, CONER and
NHCOR1; 85 98 :Z PuE I sauzatjos oijagjuAS pajtu$isap
`suoi;ot?az 2uiMoJjoJ aq; apnjoui sasaq;uAs Jo sajdutexg
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aq Am Q snua0 jo spunoduma [0Th01 zn;jns pue  ua2Axo
`ua2o4nz,jo 2ugs1suoo dnoa8 aqj wag pajoajas 6j;
uapuadapui si wo;toza;aq pit=s  uiazagM `smojeoaajoq -j
uiejuoo pAatoaa;aq pa;njgsgns pits pin jAxeoaajaq pits
uiazagM  `jAnozajaq pa;n;usgns put jAnoza;aq `jAjgdtu pa;
njgsqus `jAq;gdtu `jAuagd pajnjijsgns  `jAuagd `soi;
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pajn;gsgns  `dnoa8 AxoTt `suoSojtgAjod `sua$ojtq `H ;o
8ugsisuoo dnoiS ag; mog pa;oajas si;uan;gsgns  pits
uiaaagM `s;uan;gsgns -j uitiuoo jGttoaa;aq pa;n;Rsgns put
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amination H2N4 Synthetic Scheme 31 NO2 reduction  OZN~ ~
NH2 Synthetic Scheme 32  N NO2 reduction  OZN 'I . 0NH2
N, = NH2 PC T/US2003/030962 Synthesis of the Compounds of
Genus D3 [04111 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, 87 88 I,Q snuaff :(17Q snuao) snua2
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anlq aqi pus `AgduBoismorga `uoTislJtisip `uoiiosrixo ss
gores sasam IPUOtiuanuOO  Aq paislost an utaraq paquasap
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siuamannbar aqi `siuatatpogma pauajard aqi jo Z pus I
samagoS opotRmCS jo  spunodmoo aqi 3o uoiiuredard aqi roj
utaraq paquasap sassaaozd aqi ul [Tp01 'Z pus T  samagoS
oipgiu,AS jo spunodmoo aqi a7uz 04 anoge  sassaaozd aqi
in posn Alaisudordde aq .Csut gonlA uMOtnl astnuagio ro
uMOgs suotiosar  sno2oTsue aqi wog suoiiipuoo uoiiosaz
aieudoidds aqi m suoiistren azmZoaar TTiM `rag4m3  pus
aauanbas aqi in suoiisuen aisioardds TTiM in aqi ut
pollpis auO [ZTp0] silnsar ajgsredumo  plapA of suoiiosar
sasagiu&s aqi at pasn aq u'O suotitpuoo uoiiosar pus
siuai?e $utldnoa Z9600/OOZSI/13d L68tZO/VOOZ OM WO
2004/024897 PCT/US2003/030962 [0418] 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, CONH2, CONHR
and NHCOR1; [0419] wherein R is selected from the group
consisting of H, CI-C5 alkyl, benzyl,  p-fluorobenzyl and
di-alkylamino alkyl, wherein said C1-C5 allcyl is
selected from the group  consisting of a straight chain,
branched or cyclic alkyl; [0420] wherein Rl and R2 are
independently selected from the group consisting of  H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 cycloalkyl, polycyclic aliphatic  groups,
substitued polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl,  substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said  substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen
and sulfur; [0421] wherein said substituted'polycyclic
aliphatic groups, substituted phenyl,  substituted
naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said  substituent is selected from
the group consisting of H, halogens, polyhalogens, alkoxy
group,  substituted alkoxy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,  OCH3,
COOH, COOR' COR', CN, CF3, OCF3, NO2, NR'R', NHCOR' and
CONR'R ; and [0422] wherein R' is selected from the group
consisting of H, alkyl, substituted  alkyl, C3-C9
cycloalkyl, substituted C3-C9 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: 0 N rr N
I R Subgenus D4a; [0424] wherein R is selected from the
group consisting of H, C1-C5 alkyl, benzyl,
p-fluorobenzyl and di-allylamino alkyl, wherein said
Cl-C5 alkyl is selected from the group  consisting of a
straight chain, branched or cyclic alkyl; 89 06 :t7 P1U
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Ajjuapuadapuj sl mojeoxajaq plus uaxagm `sutojuoxajaq -j
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2004/024897 Synthetic Scheme 33 rNYNV2 amination N _NO2
reduction n n, n K I v2'v II _-I '2'v PC TIUS2003/030962
NO2 02N cyclization 02N H Synthetic Scheme 34  NYNO2
amination rN {NO2 reduction reduction NH2 H2N Synthesis
of the Compounds of Genus D4 10429] 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, 91 Z6 :$utmollo3 agi
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o11E11dgu on Zj pus 'j go1gm at satoods opujout
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Jo spunodumoo ago Jo  
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8ulloolozd olgElnis gons;o lWAOUiOJ pus uotionpoilui
pa1Eiisnlll  Alssoidxo aq lou AEw sdnoz8 qons gSnoglis
`ulazaq s0utagos oql jo sassaooxd o11l Aq  patjdun
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pollals auo Sq pozlu2oooi Ilam Ajjn ouo on sdnoi2
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uopexudaid oip ioj ulazaq paquosap sassaooxd 0111, u1,
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8utjdnoo 29600/OOZSRLL)d L68tZ0/1OOZ OA1 WO 2004/024897 2
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12 r CI Cl 8 13 F 10 17 14 OH  19 10 15 20 [0436] More
preferably, substituents for R1 and R2 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: 93 t76 9-S S-S v-S -S Z-S I-S
Z9600/OOZ59/13d L6StZO/4002 OM WO 2004/024897 0  0
PCT/US2003/030962 S-7 



S-8 Cc S-9 5-10 95 96 91-S OH 5T-S i-S Zi-S 10 10
Z9600/OOZSfUS,3d L68tZ0/DOOZ OA1 WO 2004/024897 Hlm
PCT/US2003/030962 S-17 S-18 5-19  '"/H 5-20 5-21 CI 5-22
H3C'O 5-23 S-24 5-25 97 86 'L-S Si sTuawtpogwo pauajazd
am;o punoduoo ntnogxed y 'SZ-S oT  bZ-S Pue `IZ-S 01 61-8
`LI-S oT SI-S `I-S `TI-S `8-S 01 17-S opniout spunodutoo
pauaJazd 



29600/SOOZSIIL13d L68VZO/VOOZ OM WO 2004/024897 O2N -,
NO2 EXAMPLE 1 Synthesis of Preferred Embodiments
PCT/US2003/030962 Scheme 35 NH4OH, EtOH, rt, 95% O2N -
NO2 -N- SCI  2-Chloro-35-dinitropyridi ne (NH4)2S, McOH,
60% 02N 3 NH2 NH2 2 NH2 NO2 Nitrobenzene, 175C, 24h  83%
OZN-_r. ~-N\ /=\ 1) Pd/C, H2, EtOH, 80C IZ -NO2 4 2)
RCOCI, DMF,Pyr [0438] 2-Amino-3,5-dinitropyridine (2).
2-Chloro3,5-dinitropyridine (2g,  9.83 mmol) was
suspended in EtOH (15 mL) and NH4OH (28% aq., 6 mL) was
added  dropwise over 20 minutes with stirring at room
temperature. The mixture was stirred for an  additional
20 minutes at room temperature and then cooled to 0C in
an ice bath. The  resulting yellow solid was collected by
filtration and dried in vacuo at 80C to yield 1.745 g
(9.5 mmol, 97%) of yellow solid. tH NMR (500 MHz,
DMSO-d6) 8 8.69 (br s, 1H), 8.96  (d, J=2.83 Hz, 111),
9.17 (d, J=2.06 Hz, 1H), 9.26 (br s, 1H). ELMS M+' 185.6.
[0439] 2,3-Diamino-5-nitropyridine (3). To a stirred
suspension of 2-Amino- 3,5-dinitropyridine (2) (1.62g,
8.8 mmol) in MeOH (75 mL) was added an aqueous solution
of (NH4)2S (20%, 15 mL, 44 mmol) dropwise at room
temperature over 20 minutes. The  



mixture was stirred for an additional 30 minutes at room
temperature and then heated at  reflux for 30 minutes.
The solution was cooled to room temperature and the solid
collected  by filtration, rinsed with cold MeOH (2x20
mL), and dried in vacuo at room temperature to  give 3 as
a red solid (0.812 g, 5.27 mmol, 60%). 'H NMR (500 MHz,
DMSO-d6) 85.31 (s,  2H), 6.98 (s, 2H), 7.35 (d, J=2.55
Hz, 1H), 8.28 (d, J=2.91 Hz, 1H). EIMS M+1155.1. 99 001
(OZHZ000'O+HOH36I'0+zOcMISI.I9zD) luuv 17917t, I+''  z/ul
SMa '(HOaYMO(I T 6I `Ba?I?s) 9 '0=r OIL '(H9 `uz) 8Z'I
'(Ht, `ux) bb'I `(HZ `ux)  99'1 `(HL `ur) 6L'I `(HZ `m)
L'Z `(HZ `w) SL'L `(HZ `ZHL'8 f `P) 90'8 `(HZ `ZHL'8=l
`p)  ZUS `(HZ `m) '8 `(HZ `w) 00-OT `(HI `p 3uazeddu)
90'19 (9P-OSn(I`zHw o0S) UHM  H, (%LI `Iounu 90'0 `8uT8Z)
Prtos a3?gm t se S paprnozd uopuztllu3slzO HOalnUztazHO
8u?sn eorl?s JOAO Agdu2oleurozgo gsell Xq pogund pue
uo?3ez3tg Sq Pa3oolToo  sum p?los Bur;lnsaz aqj S03nuraz
SI zo3 pis azn3x?ur MIT pue (Zruog) OZH poppe sum
uor4nlos s?q3 o j, 'qS I zo3 0znwJodura3 moot 3e p01rr3s
azn3xnu ag3 puu 08urz,is t?n poppe (-Iii  ZTI `Bur 9'ZZT
`Iouuu 98'0 `boZZ) opuolgoJAuogzuoauuxogolo,io pue
('Iurl'0 `Iom mg' `8'o 'boo I) au?puAd puu (piss) dI1 M
Sip ut panloss?p Sem 1?0 uaaz8 ags uo13uprxo prdtz  03
onp s?sAleue 3nog3vn st su pasn sum Imp (Iouzur S'O `Bm
88) I?o uaaz8 u aATB o3 amssazd  paonpaz pun pa3uzodeAo
Sum a3u4lg oqj, oplloo 3o ped u g2nozg3 mmm pazajlg uag3
U zoj ZH3o azagdsou4t, uu zapun Oo08 it, pa3taq sum
azfJxrru aqj su8 ZH g3?m pa8md put  pONenouna sn3uzuddt
ag3 put (bur OZ 'u0q o uo pd %OT) 0/pd poppt sum
zasuopuoo u q3?m  pa33g alsug pa2md uo2zu ue u? (p-u OD
HOTH in (Tourer S'0 `8w TOT) (b) au?p? Sd[S`17l  ozupmzr
H-(ISuogdoz3ru-17)-Z-oilIM-9 do uo?suadsns panes e o L
(S) aplmtgAxagop&a  -[IX-9-IIIppzAd[q-S`b]Ozulpgt
H-(TAuagdommuldxagop,SO-l,)-Z]H [I17vOl (HOOFMO(I 1:61
`e3?I?s)99'0=321 ' 'fi8Z 1-n  SwIa '(HZ `zH8Z'8=l `p) Sty
8 `(HZ `zH6'Sf `P) ic'8 `(HI `s zq) 88'8 `(HI `p
3uazeddu)  8Z'6 `(HT `s zq) 891713 (9P-08na `zimi 009)
?IIAIbt H, uo?3eogund zaqurg 3nog3?m  s? su pasn sum 3eg3
(%8 `Iouuu i'Z `8 1719'0) P?Ios o2uuzo ut St 17 an?8 03
pup zru puu  'To 191m pagsum sum aaluo 1a11g ag,L 'NOHO
8rnsn uo?3u4tg Aq Pa3oaIloo p?los a8uuzo  8u?31nsaz ag3
puu amssazd paonpaz zapun uo?3ull?3s?p Xq panouraz Sum
3uanlos aqs 'qt Z  zoj 3oSLI w pa3u0q am3xnu ag3 puu
(Tomm 97 `8ur 6) opAgopluzuogoz3ru-17 PaPPB sum  ('Ire
OS) ouazuago4?u in (lourm 9Z `8w 0017) (c)
ompwido4ru-S-our=!p-`Z;o uopnlos  polgs L, of (17)
augplz,Sd[S`17l ozBPTmiHE-HE-17)-Z-oa;Tt~i-9 [obpol 



Z9600/00ZSfl/.LDd L68hZ0/b00Z OM WO 2004/024897 Scheme 36
02N NH40H, EtOH, it, 98% 02N Cl 2 PCT/US2003/030962 NO2
N' -Cl 2-Ch loro-3, 5-di n itropyr i d i n e (NH4)2S,
MeOH, 6D% )NO 3 02N NO2 glycol, HCI, 160C, 6h, 92% NH2
NO2 Pyridine, it, 20h  81% 02N 4 NH2NH2, Raney Ni, EtOH
H2N 1000,1h,81% RCOCI, Pyr, DMF 14% 5 NH2 NO2 [0442]
2-Amino-3,5-dinitropyridine (2).
2-Chloro3,5-dinitropyridine (5.38,  



26.4 mmol) was suspended in EtOH (75 mL) and NH4OH (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 0C in an ice bath. The  resulting yellow solid
was collected by filtration and dried in vacuo at 80C to
yield 4.42 g  (26 mmol, 98%) of yellow solid. 1H NMR (500
MHz, DMSO-d6) S 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). EMS M+1
185.6. [0443] 2,3-Diamino-5-nitropyridine (3). To a
stirred suspension of 2-Amino- 3,5-dinitropyridine (2)
(2g, 10.8 mmol) in MeOH (75 mL) was added an aqueous
solution  101 toi 009) ZIM HI (%18 `IuUWxt'T `281'0)
Pilos uel ITTSTI a Se S anB of axnlexadual moor  lu
OttttaeA u? poop uagl sem pllos agy PPP .nu Pue OzH glum
pasuu `uolluzlig !q palaali03  sum lugl pgos all gm ,13o
ue 3o uogeuuo3 Dip TTC 2uilinsax anpisax aql of pappe
seen xolBM  amssaxd poonpoi xapun paluxluaouoo alexllg
aql pue olgaa gSnoxgl paxalig sum uolinios  log atfj ql
xo3 Oo00T le paluaq uagl sum pue pop!sgns uolloeax oql
lnun axnluxaduiol uioox  N paxx?ls sum axnlxni uoilauax
aq, solnunu S xano asimdoxp (-IM Z) alexpAq atnzexpAq  Xq
pamo1o3 (OZH ui Axmis `ST) IN Aaueg pappu sem (-Im Ot)
HOlE in (Iowa1SLT  'co) S(b) ompwcd[q-S`t] ozLplun
H-(TAuogdoxlm-t)-Z-ogii-9 3o uolsuadsns paxuus e oZ (S)
au?plpAd[q-S`bl ozeplml H-({Auagdommy-b)-Z-oumIy-9
(9t1701  (HOOMWO(I T:61 `eoIiis)99'0=32I't8Z 1_N swrn (HZ
`zHBZ'8f `P)  St'S `(HZ `zH6'8f `P) T5'8 `(Iii `s xq)
88'S `(HI `P luaxudde) SZ'6 `(Hi 's Jq) 891712 (9P
-OSTAI(I`zimI 005) 2I AIN H, '(%Z6 `Tou n' `SI) Ptios
molla,C alud a su b 0ATS of Oo08 le  onaun UT poop pun `o
n glu pasuu `uotlexlig Aq Palaaiioa pgos Sulljnsox agl
pue ('Im0OZ)  OzH olui pamod pun axnlexodmal moor of
palooo sem uollnlos aqy q9 xo3 Oo09I It, paluaq  amlxnu
am puu (sdoxp C `auo0) TOH PaPPe SEnn (TucL) IoaAIS
aualfgla in (TOUdus  `SSI'i) (9)
apzmuzuagoxiiu-t-(IS--uipuidoxliu-S-ommy-z)H 3o
uoisuodsus points  e 0J, (t,) au?p?x&d[q-S'`bl OZEP?m?
H-(IAuagdoxliu-i,)-Z-oaliN-9 ISbb01 ''Z0 LINT SYAIIH'(HZ
's xq) Z9'L `(HZ `zHL'8 f `P) tZ'8 `(HZ `zHSt'Z=l `p) S'8
`(HZ `zHS'8=f `P) t8'8 `(HT  `zHSSZ=l `P) 8'8 `(HI `s xq)
ZI.013 (9p-OSI/d(l `zHK 00S) 2Iw& Hl '(%T8 `10u'8'
`SST'T) P?Ios mollaX u se 9 0AT2 of O 08 le onnaun ui
poop sum pgos 0uJ paumwax  atgpu6d ou Iil OzH glint pasau
puu uoilexllg 6q paloolloo sem piios mollaf, Surllnsax
0111 salnulw O zo3 paznls Pule ('ImoSZ) OZH o4W pamod
uagl sem axnlxlEa aqy tOZ xo3  



axnlexodmal wool le paznls sem axnlxiu aql Pin (Ioauut,
`SSL8'0) apuolgal-iozuagoxllu  -t PaPPu Sum (-ImgS)
ouipuid Lip ul () o npuAdoxllu-s-ouluzBJQ-`Z 30  uoilnlos
u 0Z (9) apimuzuago il?u-b-(IA--u?pla,fdoxllu-S-ou?my-Z)
,V Ibbb01 'T'SST1. l SWIH'(HI `zH 16Z f `P) 8Z'8 `(HT `zH
SSZ=l `P) S'L `(HZ  `s) 86'9 `(HZ `s) T'99 (9P-OSwQ `zI4W
009) 2IWN H1 '(%6L `10 9'8 `S IC-T) PhDs pax  V se  0A12
of axnluzadmal uzoox lu OIOEA at poop pun '(-Jul OZxZ)
HOayg Ploy TIITM pasuu  `uoilexjTJ Aq polooiioo pilos aql
pue oinlexaduzal Wool of palooo sum uollnlos atls,
solnuim  OE 303 xnilax le paluaq uagl pie amlexadmol Wool
le salnunu O Teuolllppe UL z03 palms  Sew amlxtux agi,
salnutw OZ xano axnlexodwal moor le aslmdoxp ('Im 6T
`%OZ) Sz(glM)Jo Z9600/i0OZSIJ13d L68tZ0/t00Z OM WO
2004/024897 PCT/US2003/030962 MHz, DMSO-d6) 512.2
(apparent d, 111), 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, 211),
4.97 (br s, 2H) [0447]
N-[2-(4-Benzoylamidophenyl)-3H-imidazo[4,5-b]pyridin-6-yi
]- benzylamide (7). To a solution of
6-Amino-2-(4-Aminophenyl)-3H-imidazo [4,5- b]pyridine (5)
(100mg, 0.444mmol) in dry DMF (15mL) was added pyridine
(10eq, 179L)  and molecular sieves. Benzoyl Chloride
(2.2eq, 1.0mmol, 141mg, 116L) was added and  the mixture
stirred overnight. The mixture was poured into H2O
(150mL) and the solid  collected by filtration. The
resulting filter cake was dissolved in hot THE (25mL) and
filtered to remove the sieves. The filtrate was
concentrated under reduced pressure and the  residue
crystallized from CH2C12/MeOH/THF to give 7 as a white
solid (26.8mg,  0.062mmol, 14%). 'H NMR (500 MHz,
DMSO-d6) 513.22 (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,  J8.58Hz, 1H), 8.18 (d,
J=8.36Hz, 111), 8.00 (m, 6H), 7.60 (m, 6H). EMS M+'
434.4.  Rf=0.50(silica, 10:1 DCM/MeOH) Anal.
C26H19O2N5+2.734 H2O [0448] The following compounds were
synthesized in a similar fashion starting  with (5):
[0449]
N-[2-(4-adamantylaminophenyl)-3H-imidazo[4,5-b]pyridin-6-
yl]- adamantylamide. A white solid (20mg, 0.036 mmol,
9%). Mp: 400 C dec. 'H NMR (500  MHz, DMSO-d6) 513.05
(apparent d, 111), 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, 23.4Hz 2H), 7.87(m,  2H), 2.04 (m, 811),
1.95 (m, 6H), 1.73 (m, 7H). TLC Rf=0.35 (silica, 19:1
DCM/MeOH).  



EIMS nz/z M+' 550.8. Anal. (C34H39N502+1.5H20+0.2CH30H)
[0450]
N-[2-(4-cycloheptyllaminophenyl)-3H-imidazo[4,5-b]pyridin
-6-yl]- cycloheptylamide. A white solid (100mg, 0.212
nmiol, 48%). Mp: 374 C dec. 'H NMR  (500 MHz, DMSO-d6)
51.3.06 (apparent d, 1H), 9.98 (apparent d, 2H), 8.38 (m,
2H), 8.27  (s, 1H), 8.12 (dd,J=8.3Hz, 25.8Hz, 411), 7.77
(t, 4H), 1.95-1.4 (series of in 22H). TLC  Rf=0.35
(silica, 19:1 DCMJMeOH). EMS nl/z M+' 474.6. Anal.
(C28H35N502+0.27H20) [0451]
N-[2-(44-(3,4-dichlorophenyl)amino-phenyl)-3H-imidazo[4,5
- b]pyridin-6-yl]-3,4-dich][oro-benzamide. An off white
solid (150 mg, 0.26 mmol, 65%).  Mp: 372-374C dec. 'H NMR
(500 MHz, DMSO-d6) 513.29 (apparent d, 211), 10.64
(apparent d, 211), 8.63 (In, 1H), 8.46 (m, 1H), 8.29 (m,
4H), 8.24 (m, 1H), 8.00 (m 5H),  7.88 (m, 3H), EIMS nz/z
P/1-1 571.3. Anal. (C26H15C14N502+2.05H20+0.1DMF) 103 vol
(,aw(IT'O+OZH6Z'O+tOsNzlDczH8zD)  wuy '9'17617 LEI z/zu
SYVIH `(H `s) WE `(Ht `P) 80'L `(H9 `AZ) 00'8 `(Hp
`zH59'bZ  `zH9Z'8!' `PP) 8I'8 `(HZ `P luazadda) bb'8 `(HZ
`zH9if `p ) I9'8 `(H17 `P luaaedde)  0'OT `(HZ `P
luaaedde) Ll:'I3 (9P-OSwQ `zm i 009) WIN Hl 'oaP a ZEE
:dN '(/,1S  iouuu i,ZO `$az 81T) Pllos allgm y
apnuuzuaq-(I,fuagd&xoq;au--i7)-[IS-9-uEplaAd[q
-S'y]ozepnul-H (lAuagd-ouirau(lSuagdfxoq;acu-17)-y)-ZI-AI
[SPOI (dNI(ITO O+OZHS84: O+ZOSMZIYLIH9Za) 'IEU`d 8 ZO9 +W
Z/U1 SIAII3 `(Hb zf9t'8 f  `P) 0'8 `(H9 `AZ) ZO'8 `(Hi,
`zH8'bZ `zHL'8=l TO OZ'8 `(HZ `P luaaeddt) 17b'8 `(HZ
`ua ) Z9'8 `(HZ `uz) J79'0i '(HZ `P luasedde) 17VET2
(9P-OSn(I `zimi 009) BIN HI 'aaP  00017< :dyq '(%6T
`iouuu 1780'0 `Sm Zt7) Plios altgm y
aplmuzuaq-(l&uagdoiolga-l,)-[IA
lPiaSd[q-S`h]ozepluR-H-(I,Caagd-ounue(IBuagdoJolga-17)-17
)-ZI-IS [ZSboI Z9600/OOZSfl/.L3d L68VZO/ti00Z OM WO
2004/024897 PCT/US2003/030962 Scheme 37 02N NH2 N CI 3
NH2 O2N-NH Separated by 



NH2 SiO2 gel column H2S04-HNO3 Coc. HZSO4  RT/ON, 89%
100C, lh N 1 CI  Commercial Compound N- SCI 2 02N\ A
NH4OH 77r  120C/6h NH2 NH2 ~~Ranev NickelNickel H2N \
02N\  H2/3h/RT  98% N NH2 N NH2 5  6
2,4,6-Triaminopyridine (5) was prepared from the ref,
R.J. Rousseau and R.K.  Robins; J. Heterocyclic
Chemistry; Vol. 2; 196-201 (1965). [04541 2
Chloro-4-aminopyridine (1): was obtained from a
commercial source. [04551 2-Chla ro-4-nitraaminopyridine
(2): 2-Chloro-4 amino pyridine 1 (15g)  was added slowly
to cone. H2SO4 (30 ml) at 0C. Then a mix of conc. H2S04
and finning  nitric acid (12 ml+12 ml) was added slowly
over a period of 40 min. The reaction mixture  was
stirred at room temperature overnight and poured onto
crushed ice and treated with  28% NH4OH until pH 3.0. The
yellowish solid was filtered and washed with cold water
and air dried (2, 17.6g, 89%) 1H NMR (DMSO-d6, 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
105 



901 dals;xau am in si se Pam puu (I SZT :z/IU SYQIa `(srq
`HZ) t7' (srq'HZ) b9'b'(szq  `HZ) ZF9 (s `HI) 99'9 `(s
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RT,4h, 51% THE/Pyridine PCT/US2003/030962 Scheme 38 H2N
PPA \ 180C,6h,56% N H 8 NH2 H NO2 O NN Raney Nickel/H2 I
~}---~~-N02 EIOH, 80C, 30  min, 92%  Acid Chloride
THE/Pyridine  RT, 4h, 58% N N  H 9 N  H 0 MeOH
CH3S03H/RT/2h 52% x 2 CH3SO3H 12 0 [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 180C 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 K2C03 portion wise (caution) till
effervescence ceased. The brownish  green precipitate was
filtered and washed with water and dried. The solid was
taken in  (CH2C12: 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, 5601.). 1H NMR (DMSO-d6;
500 MHz): 611.10 (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 (MF1)
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 THE and  Pyridine (10
ml/0300mfl, 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 Si02 gel. Elution with
EtOAc afforded the desired product 9 (0.095g, 58%). 1H
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[0465] Adamantane carboxylic acid
[2-(4-nitro-phenyl)-3H-imidazo[4,5-c]
pyridine-6-yl]-amide (13): To a stirring solution of
nitro amine 8 (0.240g, 0.94 mmol) in  dry THF-Pyridine
(15 ml/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  by
addition of water and the resulting yellow solid was
filtered and passed through a Si02  gel using EtOAc as a
eluent to give 13 (0.265g, 67%). 'H NMR (DMSO-d6, 500
MHz): S 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); ELMS m/z: 418.5 (Nf") and 416 (M-'). 



[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 H2 atmosphere at 80C 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. 109 Oil 'XI-I'D (OtH 9'E
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Stm u0130B01 OUJ 11Zluzan0 uo8n Zapun amlezaduml Wool It,
pa jigs put poppe sum (Tonne SL'O `805i'0) opuoluo
I6uo(lxeo outlutmepe `Qtu001'O/[Um 01) ompuj-d Lip in
(IOU=  05'0 `800Z'0) n autuie Jo 'uoiinlos e oZ :(SI)
aPpuu-[1&-9-amP1z&d [3-S`1]ozBPlucl-H
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alldxoq.uea-i-auu3uumupV [L9Pol 29600/OOZSIILL3d
L68VZ0/tOOZ OAt WO 2004/024897 Scheme 40 H2N N' N~-(~~ O
Acid Chloride NO2 N  H 8    Pyridine, 80C- 2h, 30% NO2
Raney Nickel/EtOH  80C, 90 min, 75% 0 Acid chloride
Pyridine RT, ON,  39% NH2 [0470] Cycloheptane carboxylic
acid [2-(4-nitro-phenyl)-3H-imidazo[4,5-c]
pyridine-6-yl]-amide (18): A solution of amine 8 (0.200g,
0.78 mmol) in dry Pyridine (5  ml) and cycloheptane
carbonyl chloride (0.200 ml, 1.24 mmol) was heated at 80C
for 2h.  The reaction was quenched by addition of water
and the yellow product was filtered, air  dried and
passed through a Si02 gel column. Eluting with hexane:
EtOAc (6:4) yielded the  desired product 18 (0.088g,
30%); IH NMR (DMSO-d6, 500 MHz): 510.38 (1H, brs, NH),
8.76 (1H, brs, NH), 8.44-8.39 (4H, m), 8.33 (1H, brs),
2.92 (1H, m), 1.86-145 (12 H, m),  



EIMS m/z: 380 (M}t), 739.1 (M'). [0471] Cycloheptane
carboxylic acid [2-(4-amino-phenyl)-3H-imidazo[4,5- c]
pyridine-6-yl]-amide (19): A solution of 18 (0.138 g,
0.36 mmol) and Raney Nickel  (0.400 ml) in EtOH (20 ml)
was heated at 80C under H2 atmosphere for 90 min. TLC
showed no starting material, the amine 19 was freed from
catalyst by filtering through a  celite pad and
evaporating the solvent gave a solid 0.094g (75%). That
was used as is for  the next step. [0472] Cycloheptane
carboxylic acid [2-(4-cycloheptanecarbonyl-phenyl)-
3H-imidazo[4,5-c] pyridine-6-yl]-amide (20): The amine 19
(0.094 g, 0.27 mmol) was  taken in dry Pyridine (5 ml)
and cycloheptane carbonyl chloride (0.100 ml, 0.622 mmol)
was added and the solution stirred at room temperature
overnight. Water was added  followed by sat. NaHCO3
solution. The mixture was stirred at room temperature for
lh.  The solid was filtered, dried and passed through a
Si02 gel column, eluting with ethyl  acetate afforded a
white solid 20 (0.050g, 39%). M.p. 194C; 'H NMR (DMSO-d6,
500  MHz): 513.40 (1H, brs, NH), 10.09 (2H, s, NH), 8.81
(1H, brs), 8.145 (2H, d, J=9.0 MHz), PCT/US2003/030962
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opuoigoozpAq opuoigo  IAougooid pus (iouau LS'0 '29171'0)
8 auium 3o uor;nios y :(TZ) aplu!u-[j&-9-uiptu&d
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a-Z-auipi.iA j [LvOI HO H 0 H N / N N  H %L' 'NO `DI
aUTPl d/dgl1  apuojip play %OL'NO `DI  



aulpukd Rz zo3 I'd PHU IIZ  008 `ampuid  apuowo piny' %Ob
ZHN N VL N. O  4 H %88 `gz'fl  dhLL/IIOaMaxa!N JfautI ZON
apuop{O play Ib auzagos ZON NZH N'H'3 (zosNsEHsza) Isuy
(I-w) 9'ZLt, Pau (,+N)  b'bL17 :z/lu sw[a `(ui'H n)
5Z'1-I6'i `(m'HI) 6Y '(w'HI) bL'Z `(zH 0'6=f 'P 'HZ) ZS-L
puop{a play %I `NO ~~ 'DI'aucpu~Sd Z9600/OOZSRLLOd
L68bZ0/b00Z OM WO 2004/024897 PCTIUS2003/030962 through a
SiO2 gel, eluting with CH2C12: MeOH (100:5) affording the
desired product 21  (0.065g, 31%). [0474]
Pyridine-2-carboxylic acid [2-(4-amino-phenyl)-3H-imidazo
[4,5-c]  pyridin-6-yl]-amide (22): A solution of amide 21
(0.80g, 0.222 mmol) in THF/MeOH  (5m1/15m1) was stirred
with Raney Nickel (0.150 ml) under H2 atmosphere at room
temperature for 2h. The amine was freed from catalyst by
filtration through celite to give  22 (0.065g, 88%) dried
and used as is for the next step. [0475]
Pyridine-2-carboxylic acid
[2-(4-cyclohexancarbonyl-phenyl)-3H- 



imidazo [4,5-c] pyridin-6-yl]-amide (23): A solution of
amine 22 (0.040g, 0.12 mmol)  and cyclohexane carbonyl
chloride (0.100 ml, 0.68 mmol) in dry THF-Pyridine (10
ml/0.300 ml) was stirred at room temperature overnight. A
usual work-up as described  earlier afforded the diar ide
23 (0.025g, 47%). M.p. 258C; 1H NMR (DMSO-d6, 500  MHz):
S 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 (111, m), 1.84-1.18 (10 H, m);  EIMS m/z:
441.4 (M{1), 439.6 (M-r); Anal (C25H24N602 x 1.10 H2O) C,
H, N. [0476] Pyridine-2-carboxylic acid
[2-(4-adamantanecarbonyl-phenyl)-3H- imidazo [4,5-c]
pyridine-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  80C for 2h.
After usual work-up the solid was treated with 10% K2C03
for lh. The solid  was filtered and passed through Si02
gel, eluting with EtOAc affording diamide 24  (0.039g,
40%). M.p. 305C; rH NMR (DMSO-d6, 500 MHz): 813.19 (1H,
brs, NH), 10.47  (1H, brs, NH), 9.39 (1H, brs), 8.765
(1H, d, J=4.5 Hz), 8.73 (111, 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  (C29H28N602 x 1.23 H20) 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 NaHCO3. The solid
was filtered through sintered glass funnel precipitate
with  McOH/ethyl acetate and hexane to give a solid 25
(0.085g, 70%). M.p. 235C; 1H NMR  (DMSO-d6, 500 MHz): 8
13.19 (1H, brs, NH), 10.48 (111, brs, NH), 9.57 (1H, brs,
NH), 113 J71 1 *X'H'D (0"H LL'T X'09M`H6`D) IEUV'(,
9'LO9'(,,M 9'609:z/U:I SM f(M'ZH 9Z) 8E'T-617'Z'(s-iq
ciqm'HI) t79*E V ZLV(HO Is 'qOtg HO L917 '(Iu 'HZ) EL*L
'(IU'HI7) LS'L-06*L '(IU'HI7) T FS-9T*8 '(ZH 0,8=f T 'HO
gtTS '(S I[Ot'g 'HO 9t7'8 V 6VS '(S 'HO 179*8 '(S-lq III)
ZL*8 VH 0'9=f P 'HO LL'8 '(HK  's-iq qO139 HO CE-6 V 6E*6
I(HM Isiq iqouo 'HO ZVOI V 817'OT (HM's-lq TIOM 'HT) 6FE1
Put, t7Z*E 2:(zHW oog 'gp-,C)Sw(j) UKM H, 'D.09Z -d*W
*(%6L) 25170'0 PT[Os OlICTIA SLI 9Z  
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ailSxoqava-Z-aujppSd 18M701  *M'H'D (01H 90*T X'O'N'ZH"0)
IUUV!(,-M 9'909'(+tM+jtW ~*6Z9'(,+W) 9-LO9  :Z/lu
SPUa(TU'H El) 06'1-t7Z'Z'(ZH 9'9 =f VHO ZL'L'(zH 0'8=f
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Z960CO/COOZSfl/13d L68VZOIVOOZ OtA WO 2004/024897
PCT/US2003/030962 1 Scheme 42 1) H2SO4, HNO3 2)
H2SO4/HN03, 1000, 76% MeOH, HCI, reflex, 30% 0 0 4 1)
HCI, glycol, 160 C,5h Cl 0 N02 Pyr, rt, 18h, 66% -.- HO
2) NaOH, EtOH, heat, 3h, 75%, 2 steps. 3 6 1) (COCI)2,
CH2Cl2, 18h0 2) 2-aminopyridine, Pyr, 18hHNN  10 3) Raney
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PCTIUS2003/030962 filtration, dried in vacuo to give the
product as a yellow solid (4.05 g, 13 mmol, 66%). 111
NMR (500 MHz, DMSO-d6) 59.98 (s, 1H), 8.47 (s, 1H), 8.36
(d, J=8.7Hz, 211), 8.23 (d,  J=8.7Hz, 211), 8.0 (s,
11-1), 6.92 (s, 211), 3.79 (s, 3H), EIMS m/z M'1 315.4.
[0484]
2-(4-Nitro-phenyl)-1H-imidazo[4,5-b]pyridine-6-carboxylic
acid (6).  To a suspension of
6-Amino-5-(4-nitro-benzoylamino)-nicotinic acid methyl
ester (5) (4.05  g, 13 mmol) in ethylene glycol (300 ml)
was added conc. HCl (20 drops) and the mixture  heated at
160 C for 5h. TLC in DCM/MeOH (19:1) indicates the
absence of starting  material. The solution was cooled
and poured into H2O and the solid collected by filtration
and air-dried. 1H NMR (500 MHz, DMSO-d6) 514.08 (br s,
1H), 8.97 (s, 111), 8.51 (br s,  1H), 8.49 (d, J=8.7Hz,
213), 8.43 (d, J=8.7Hz, 2H), 3.92 (s, 3H). EMS m/z Ma
297.3 [0485] The wet solid was suspended in EtOH (200 ml)
NaOH (aq., 3%, 100 ml)  was added and the solution heated
at reflux for 3h. The mixture was concentrated and the
residue acidified with acetic acid. The resulting solid
was collected and dried in vacuo to  give the product as
a slightly yellow solid (2.7g, 9.6 mmol, 75%) that was
used as is  without further purification. 1H NMR (500
MHz, DMSO-d6) 58.97 (d, J=1.43Hz, 1H), 8.51  (m, 3H),
8.45 (d, J=8.82F[z, 2H). EIMS m/z M-1 283.4 [04861
2-{4-[(Adamantane-l-carbonyl)-amino]-phenyl}-1H-pyrrolo[2
,3- b]pyridine-5-carboxylic acid pyridin-2-ylamide (7).
To a solution of 2-(4-Nitro-phenyl)-
1H-imidazo[4,5-b]pyridine-6-carboxylic acid (500 mg, 1.8
mmol) in dry CH2C12 (200 ml)  was added (COCI)2 (3eq, 5.4
mmol, 463 ul) and the solution stirred for 18 h at room  



temperature. The mixture was concentrated under reduced
pressure to give the acid  chloride as a residue. [0487]
To a solution of the residue in dry pyridine (25 ml) was
added 2- aminopyridine (1.8 mmol, 166 mg) as a solid and
the mixture stirred for 18 h at room  temperature. The
mixture was poured into H2O (200 ml) and stirred for 15
min. The  resulting solid was collected by filtration and
dried to give a crude impure solid that was  used without
purification in the following reduction reaction. [0488]
To a solution of the crude residue in McOH/THF was added
Raney Ni.  The solution was vacuum purged with H2 5 times
and the heated at 80C under H2  atmosphere for 18 h. The
solution was filtered through celite and concentrated to
give the  crude product as a yellow solid (208 mg, 0.63
mmol) that was used in the following  reaction without
purification. 117 811 (OzHt'O+zO9N8ZH6za) 'IT'uy '9`6t
.,Wz/ut SM a `(H9 `s) W l `(H9 `s) 96' i `(H  `s) t07
`(HI ZHZ'L `ZH9 f `PP) 6I'L THE 'm) SS'L `(H 'TTT) IZ'8
`(Hi 'u-T) Sjt'S `(HI 'm)  69'8 `(Hi `s) 96'8 `(HI `s)
t'6 `(HI `s) I0'I1 `(HZ `P Iuasedds) 99'j3 (9P-OSw(I`zimi
009) 2 WN H, 'OOP O 96-x6 :dw (sdais t z03 %t'Z `IUTM
x0'0 `2w IZ) Tapmod/Pilos  mollaf aced u sB ;onpoid acp
0A22 luoulo se HOaj^yNOQ Sutsn Eolils IOAo Atjd$.t2o;
nutozgo  gsn Ag uopeot;und paltP zre put uouzz;IT3 6q Pa;
oajjoo snnn pgos 8cn4jnsat  oily uuu Sj zoj pawls pun OZH
olut pasnod sn uoi;njos acts g ST zo3 olnieJodmol mow
It' pangs uounlos am Pue (2w i9I `iouuu 9/,0 'bo Zj)
apuolgo pCuoq no-jaun;unu tpz  pappn sEAA (jut Si)
oujpuLW Axp uT await optuo am jo uoqujos n oj, 168x01
Z9600/OOZSIIL1Dd L68VZO/t00Z OIA WO 2004/024897 H2N N NH2
I 0 HO N02 PPA, 180 C, 4h, 64%  CIAO 1 



H2N 3 NO2 NO2 1) Raney Ni. H2, McOH/THF, 80 C, 1.5h 2) ,
Pyridine, it, 18%, 3 steps
N-[2-(4-cvelohexylamino-phenvf-II3-imidazo[4,5-blpyridin-
5-yll-cyclohexvlamide  [0490] 2,3,6-triaminopyridine (2)
To a solution of phenazopyridine (1, 12.5 g, 50 mmol in
HC1(25 ml, conc.) and H2O (100 ml) in a hydrogenation
vessel was added Pt/C  (2.5g) and the mixture shaken
under H2 (50 psi) for 35 min. The mixture was
concentrated  under reduced pressure to 50 ml and the
solid allowed to crystallize for 18h at room
temperature. The solid was collected and recrystallized
from constant boiling HCl (21%  HCl in H2O) to give the
product as a pale purple solid (4 g, 32.5 mmol, 65%).
This solid  was used as is without further purification.
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1 OH p H2SO4 p H2N N-11 condensation & 5 Target Compounds
OH [0495] In regards to Scheme 44, from 5 g scaleup of
first reaction, initial crop of  crystals gave 2.0 g of
pure 2 plus an additional approximate 1 g of 2 mixed with
approximate 5 g of KCI. [0496] Reduction of 1 on a 10 g
scale using 100 ml of water as solvent gave 2,  clean by
NMR. [0497] One-pot nitration and rearrangement of 2 to 4
was attempted in 9:1  



TFA:triflic acid in order -to avoid workup of large
amounts of sulfuric acid. Nitration was  successful but
rearrangement did not occur. Addition of Yb(OTr)3 did not
help. (See  Leslie Deady, Australian Journal of
Chemistry, 1982, vol. 35, pp 20525-20534.) [0498] One pot
conversion of 2 to 4 was achieved using one equivalent of
HNO3 and a much smaller amount of H2S04 (7 ml H2SO4 per
gram of 2). Using this  procedure, 1.76 g of 2 ' gave
2.30 g of 4 which was about 85% pure by NMR. Purity can
probably improved by using KNO3 as nitrating agent so
that a precise stoichiometric  amount can be measured.
[0499] Reduction of 4 on a 200-g scale (Pd/C, H2 HOAc,
40C, 2h) gave 5  cleanly. PC T/US2003/030962 Scheme 44
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MDS Phanna), suggesting a lack of specificity in the
action of  these drugs. On the other hand, a battery of
immunological tests performed with certain  compounds of
the preferred embodiments demonstrated little other
effects other than  inhibition of ConA-stimuilated
cytokine release. 



[0503] In tumor cells, the results with splenic
lymphocytes led to a farther  analysis of cellular
proliferation by measuring the growth of tumor cells in
the presence of  these drugs. The initial analysis was
performed with marine M12.4.1 lymphoma cells,  either
un-stimulated or stimulated with IL-4/anti-CD40 Ab.
Certain compounds of the  preferred embodiments
suppressed the proliferation of M12.4.1 cells but with
lower  potency that observed in stimulated spleen cells.
However, the potency of compounds of  the preferred
embodiments increased when the cells were cultured with
IL-4/anti-CD40 Ab.  This stimulation is known to induce
the activity of NF-icB in M12.4.1 cells. [0504] A similar
approach was used to establish selectivity of the anti-
proliferative activity by testing a battery of tumor
lines derived from a variety of tissues,  mostly human in
origin. An attempt was made to generate proliferation
data from at least 2  cell lines from each tissue
selected. Only a handful of cell lines were inhibited by
100 nM  or less of each compound while most the balance
of the cells required much 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-KB 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-rB 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 123 17ZT 'josojor
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2004/024897 PCTIUS2003/030962 intravenous,
subcutaneously, or by any other route which may be
effective in providing  systemic dosing of the active
compound. The compositions of pharmaceutical formulations
are well known in the art. The treatment regimen
preferably involves periodic administration.  Moreover,
long-term therapy may be indicated where allergic
reactions appear to be triggered  by continuous exposure
to the allergen(s). Daily or twice daily administration
has been  effective in suppressing the IgE response to a
single antigen challenge in animals when carried  out
continuously from a period of two to seven consecutive
days. Thus, in a preferred  embodiment, the compound is
administered for at least two consecutive days at regular
periodic intervals. However, the treatment regimen,
including frequency of dosing and  duration of treatment
may be determined by the skilled practitioner, and
modified as needed to  provide optimal IgE
down-regulation, depending on nature of the allergen, the
dose,  frequency, and duration of the allergen exposure,
and the standard clinical indices. [0509] 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
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L68VZ0/h00Z OM WO 2004/024897 PCT/US2003/030962 skilled
in the art will understand that many acceptable oral
compositions may be used in  accordance with preferred
embodiments. For example, the active compound may be
combined with standard excipients, adjuvants, lubricants,
sweetening agents, enteric coatings,  buffers,
stabilizing agents and the like. [0516] In another
embodiment, the active compound may be modified to
include a  targeting moiety that targets or concentrates
the compound at the active site. Targeting  moieties
include, but are not limited to, antibodies, antibody
fragments or derivatives,  cytokines, and receptor
ligands expressed on the cells to be treated. [0517] In
preferred embodiments, compounds are administered in
conjunction  with other active agents, which either
supplement or facilitate the action of the aza-
benzimidazole compound or cause other independent
ameliorative effects. These additional  active agents
include, but are not limited to, antifi ngals,
antivirals, antibiotics, anti- inflammatories, and
anticancer agents. Protectants, which include carriers or
agents which  protect the active benzimidazole compound
from rapid metabolism, degradation or  elimination may
also be used. Controlled release formulations can also be
used in accordance  



with preferred embodiments. [0518] In another embodiment,
one or more anti-proliferation compounds may  be
administered in conjunction with one or more other
anti-cancer agents or treatments to  produce optimal
anti-proliferative effects. Anti-cancer agents include,
but are not limited  to, alkylating agents (lomustine,
carmustine, streptozocin, mechlorethamine, melphalan,
uracil nitrogen mustard, chlorambucil cyclophosphamide,
iphosphamide, cisplatin,  carboplatin mitomycin thiotepa
dacarbazine procarbazine, hexamethyl melamine,
triethylene melamine, busulfan, pipobroman, and
mitotane); antimetabolites (methotrexate,  trimetrexate
pentostatin, cytarabine, ara-CMP, fludarabine phosphate,
hydroxyurea,  fluorouracil, floxuridine,
chlorodeoxyadenosine, gemcitabine, thioguanine, and 6-
mercaptopurine); DNA cutters (bleomycin); topoisomerase I
poisons (topotecan irinotecan  and camptothecin);
topoisomerase II poisons (daunorubicin, doxorubicin,
idarubicin,  mitoxantrone, teniposide, and etoposide);
DNA binders (dactinomycin, and mithramycin);  and spindle
poisons (vinblastine, vincristine, navelbine, paclitaxel,
and docetaxel). [0519] Further, it is envisioned that one
or more of the compounds of the  preferred embodiments
can be administered in combination with other therapies,
such as  radiation, immunotherapy, gene therapy and/or
surgery, in order to treat hyperproliferative  diseases,
including cancer. Such combination therapies envisioned
within the scope of the 127 8ZI suztelo or ;o odoos arp
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WO 2004/024897 PCT/US2003/030962 WHAT IS CLAIMED IS: 1. 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:
Supragenus A; R2 Supragenus B; M R2 Supragenus C; and
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 consisting of
H, halogen, and  CONHRI; wherein n is a number from one
to four; wherein L and M are independently selected from
the group consisting of H,  alkyl, alkoxy, aryl,
substituted aryl, hydroxy, halogen, amino, alkylamino,
nitro,  cyano, CF3, OCF3, CONH2, CONHR and NHCORI; 129 0I
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O H  R3 N HN = I N R2   /~ t R R Genus D2; Genus D3; and
Genus D4; 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 consisting of
H and halogen;  wherein n is a number from one to four;
wherein L and M are independently selected from the group
consisting of H,  alkyl, alkoxy, aryl, substituted aryl,
hydroxy, halogen, amino, alkylamino, nitro,  cyano, CF3,
OCF3, CONH2, CONHR and NHCOR1; wherein R. is selected
from the group consisting of H, C1-C5 alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said Cl-C5
allcyl is selected from the  group consisting of a
straight chain, branched or cyclic allcyl; wherein Rl and
R2 are independently selected from the group consisting
of H,  alkyl, substituted alkyl, C3-C9 cycloalkyl,
substituted C3-C9 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 bT 
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11 F 16 CI PCT/US2003/030962 1 3 4 5 QCHa N I HaC~ 7 8 9
12 17 18 13 OH 14 10 15 7. The pharmaceutical composition
of Claim 1 comprising a compound  selected from the group
consisting of compounds S-1 to 5-25. A 8. 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: Rt
wherein R is selected from the group consisting of H,
CI-C5 alkyl, benzyl, p- fluorobenzyl and di-alkylamino
alkyl, wherein said CI-C5 alkyl is selected from the
group consisting of a straight chain, branched or cyclic
alkyl; wherein R.1 and R2 are independently selected from
the group consisting of H,  alkyl, substituted alkyl,
C3-C9 cycloalkyl, substituted C3-C9 cycloalkyl,
polycyclic  135 9I `.RIQ snua8qug 0 N II 1 
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PCTIUS2003/030962 wherein R is selected from the group
consisting of H, Cl-C5 alkyl, benzyl, p- fluorobenzyl and
di-alkylamino alkyl, wherein said C1-C5 alkyl is selected
from the  



group consisting of a straight chain, branched or cyclic
alkyl; wherein R} and R2 are independently selected from
the group consisting of H,  alkyl, substituted alkyl,
C3-C9 cycloalkyl, substituted C3-C9 cycloallcyl,
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, OCH3,  COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and  CONR'R'; and wherein R' is
selected from the group consisting of H, alkyl,
substituted alkyl, C3-C9 cycloalkyl, substituted C3-C9
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. 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. A 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: 137 HT 'tZ-S
punoduioo punodtuoo aqi gutsudmoo i utrei0 ;o uotitsodmoo
itat;naotuuegd oqy  xtgins pus uoEAxo `uo2o4tu jo
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`,2LHNOD  Pug -dODHN `,2LUM `C)N `3DO "JO `ND `,UOD U000
`HOOD  `HDO `HO `lAuogno `J4[eAxoxpAq
`iF0iie0tuuzsiki[ttP `jAiit painiiisgns  jfoUL, `Axo3lit
painitisgns `dnox2 kxo3ilu `suo2oltgAiod `sua5oisti `H 3o
5upsisuoo dnox3 ogi wag paioaias si iuanitisgns pats
utazagm `siuanitisgns  -i uteiuoo ptxeoIolOq painitisgns
pus jAgigdsu painilisgns `TAuagd  painitisgns `sdnox3
oiitgdge otioAoAiod painitisgns plus utazagm 'bi 'Ruins
PUL,  uo8Axo `ua2ox4tu jo 8utistsuoo dnox2 aqi wag
pOTOaias Ajiuopuadaput st moitozaiaq  plus utazagm
`sutoitoxaiaq E-1 ulsiuoo i6.ttozaiaq painitisgns plus
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put 1j utazagm `163ltt oglodo zo pogouezq `tntgo ig&1e4s
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Z9600/00ZSIILL3d L68fZ0/t00Z OM WO 2004/024897
PCT/US2003/030962 4 15. 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: H  Rj-N O 



N, R2  H R Subgenus Bla; N  N wherein R. is selected from
the group consisting of H, Cl-C5 alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said CI-C5
alkyl is selected from the  group consisting of a
straight chain, branched or cyclic alkyl; wherein RI and
R2 are independently selected from the group consisting
of H,  alkyl, substituted alkyl, C3-C9 cycloalkyl,
substituted C3-C9 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, OCH3,  COOH, COOK' COR', CN,
CF3, OCF3, NO2, NR'R', NHCOR' and  CONR'R'; and wherein
R' is selected from the group consisting of H, alkyl,
substituted alkyl, C3-C9 cycloalkyl, substituted C3-C9
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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N-'2I  H :spunodmoo 2nlmoljo; aq;,;o azout zo auo fut
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t .10 signal g2i pasuazotu q;lm pa;noossu  T101.43`00.1
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WO 2004/024897 PCT/US2003/030962  18. A use of at least
one compound of Claim 1 for the preparation ofc a
medicament for treating a mammal suffering from or
susceptible to an allergic reaction  



and/or for inhibiting cytok:ines or leukocytes in a
mammal. 19. The use of Claim 18 further comprising
administering at least one additional  ingredient which
is active in reducing at least one symptom associated
with said allergic  reaction. 20. The use of Claim 19,
wherein said at least one additional ingredient is
selected from the group consisting of a short-acting
(32-adrenergic agonist, a long-acting P2- adrenergic
agonist, an antihistamine, a phosphodiesterase inhibitor,
an anticholinergic agent, a  corticosteroid, an
inflammatory mediator release inhibitor and a leukotriene
receptor  antagonist. 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
(32-adrenergic agonist, a long-acting R2-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. 141 ZbI 
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Supragenus C; and 0 ~,0 N ) R2  R ~ T  1 ( Y  HN N O  X
L. Z M  R 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
consisting of H, halogen, and  CONHRI; 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_1, CONH2,
CONHR and NHCORI; wherein R. is selected from the group
consisting of H, CI-C5 alkyl, benzyl, p- fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the  group consisting of a straight chain, branched
or cyclic alkyl; wherein R.1 and R2 are independently
selected from the group consisting of H,  alkyl,
substituted alkyl, C3-C9 cycloalkyl, substituted C3-C9
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, OCH3, 143 `y snua2eldng H
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L68VZO/VOOZ OM WO 2004/024897 Supragenus B; Supragenus C;
and 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
consisting of H, halogen, and  CONHRI; wherein n is a
number from one to four; wherein L and M are
independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen,
amino, alkylamino, nitro,  cyano, CF3, OCF3, CONH2, CONHR
and NHCORI; wherein R. is selected from the group
consisting of H, C1-C5 alkyl, benzyl, p- fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the  group consisting of a straight chain, branched
or cyclic alkyl; wherein R4 and R2 are independently
selected from the group consisting of H,  alkyl,
substituted alkyl, C3-C9 cycloalkyl, substituted C3-C9
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; N  H PC
T/US2003/030962 
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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 consisting of
H, halogen, and  CONHRI; wherein n is a number from one
to four; wherein L and M are independently selected from
the group consisting of H,  alkyl, alkoxy, aryl,
substituted aryl, hydroxy, halogen, amino, alkylamino,
nitro,  cyano, CF3, OCF3,. CONH2, CONHR and NHCORI;
wherein R is selected from the group consisting of H,
CI-C5 alkyl, benzyl, p- 



fluorobenzyl and di-allcylamino alkyl, wherein said CI-C5
alkyl is selected from the  group consisting of a
straight chain, branched or cyclic alkyl; wherein RI and
R2 are independently selected from the group consisting
of H,  alkyl, substituted alkyl, C3-C9 cycloalkyl,
substituted C3-C9 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
allcoxy, alkyl,  substituted alkyl, diallcylaminoalkyl,
hydroxyalkyl, carbonyl, OH, OCH3, 147 :tlnuuo; aq;
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;ssal It 2uTWzoilaUTS UT anpaa;;a si goigM Sdszag; zaio
0110 istoj it 2uiza;siuigupt 8uisuduzoo -TQIIIRU 6 b w TD
JO POT` O'ql'LS 'Ajttp maoo sp:nza;ui oipouad min2az pits
uiazagM `SS LUM D Jo PogiauU agy9S slunzaiui aipouad
zeln2az;t  sasop papinip ui paza;snnutps si asop pies
uiaza4M `b5 ~I'Jo Pogiauz agy SS Atp zad;g2iaM Apoq 2x
zad Stu 001 inogt o; 2tu i0'0 inogt;o  asop t ;t paza;
smrmpt si ptmodmoo plus uiazagM `6tt uquID;o poq;aum aq,y
179 *IBM= uT agi 01 paza;simuzpt  -oo pus ;uanlip algt;
daaou Ajltounaotuuegd t in punoduzoo pins qii& pauiquzoo
si ;uaip0J2UT Ieuopippt auo ;seal ;e pits uiazagm `OS
uzitJD 3o poq;auz oTU S uosiod alpuids pug `zapuiq YNQ
`uosiod TT astzauwosiodo; `uosiod I asnzamosiodo;  `zanno
VNQ `a;iiogt;aunqum `;ua2t S14;tlX3Ilt ;0 2m sisuoo dnoz2
aq; wag pa;oalas  si ;uaipaaS1T Ituouippt auo ;seal Is
pies tnazagM `OS UTiBJD 3o potgauI aqs, 79 



s;ua2t zaautoi;ut put  `sauo;eumitgui-i;ue `sal;oigqus
`sltz[nqut `slt~uguns;o 2uusisuoa dno$ aq; uzoz; pa;galas
si;uaipazSui Ituotuppu auo;ssal To piss uiazagM `OS uaTID
3o pogpw oql, 'tS uoi;tza;ilozd zelnliaa  pits g;iM pa;
tioosst uto;dmAs auo;ssai;t 2uianpaz in ani;ot si goigM;
uaipoi2ui Ituoi;ippt auo ;stag ;t 2uua;suuiuTpt Smsudu oa
zags 6t7 uzit10 Jo pogiauT 01qy  ztglns put ua8&xo
`uaSoz;iu;o fui;sisuoa dnoz8 aqi mozu pa;aalos ~il;
uopuadapui  ST W04t0za;aq Plus uiazagM `swo;toza;aq -i
Tz1t;too l-izsoza;aq pa;n;gsgns  plus put IXzeozaloq pits
uiazaiM `I1Czeoza;aq pa;n;usgns put IiCstoza;aq  lig}gdtu
pa;n;issgns `IXg;gdsu `Ipcuagd pa;n;i;sgns `IKuagd
`soptgdiit  oiio,ia&lod `J)C31 soloko 60-D pain;i;sgns
`11i311tolaAo 6D-D `I40 papn;ipsgns  `Kilt `H JO
2ugsisuoo dnoiZ aq; uzog pa;oalos si g uiazagM PUB
.2LIINOD  Put 2IODHN `,2L'UM `ZON `dDO `dD `NO `,-dOD
HOOD `HOOD 0S Z9600/00ZSR/.LOd L68fZ0/b00Z OM WO
2004/024897 PCT/US2003/030962 C2 N H  KN ; M L I R
Supragenus A; 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 consisting of
H, halogen, and  CONHRI; wherein n is a number from one
to four; wherein L and M are independently selected from
the group consisting of H,  alkyl, alkoxy, aryl,
substituted aryl, hydroxy, halogen, amino, alkylamino,
nitro,  cyano, CF3, OCF3, CONH2, CONHR and NHCORI;
wherein R is selected from the group consisting of H,
CI-C5 alkyl, benzyl, p- fluorobenzyl and di-alkylamino
alkyl, wherein said CI-C5 alkyl is selected from the  



group consisting of a straight chain, branched or cyclic
alkyl; wherein RI and R2 are independently selected from
the group consisting of H,  alkyl, substituted alkyl,
C3-C9 cycloalkyl, substituted C3-C9 cycloal cyl,
polycycfic  aliphatic groups, substitued polycycfic
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, dialkylaminoallcyl, hydroxyalkyl,
carbonyl, OH, OCH3,  COOH, COOR' COR', CN, CF3, OCF3,
NO2, NR'R', NHCOR' and  CONR'R'; and wherein R' is
selected from the group consisting of H, alkyl,,
substituted allcyl, C3-C9 cycloalkyl, substituted C3-C9
cycloalkyl, polycyclic  aliphatics, phenyl, substituted
phenyl, naphthyl, substituted naphthyl,  heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said
149 051 :ulnuuo3 u tplm punoduzoo e uuoj o; ptoe ue do
osn / :Elnuuoj u q;tm punoduzoo aqq Zutztloco  .iU(v) zHN
Z I  0 X ( ) i V  HN O' :elnuuoj u q;tm punoduioo e uuoj
o; :elnuuo3 u 



punoduioo v q;tm l :Elnuuoj u q;tm punoduzoo aq; &uuouaz
zHN `''4 U(v)  zHN O' tI !M zHN YZ .Elnuuod e q;tm
punoduioo u uuoJ o; apglns zHN umtuouuuEtp q;tm zHN
:elnuuoj e q;tm punoduioo or R Sut}ouaz :ulnuuoj u q;tm
punoduzoa u uuoj o; optxoipkq  / ON '0 tunaiouauu q; ('d)
i :Elnuuoj 3ON 0'r (d) E gpzm punoduuoo E 2ut}aeaz :sda;s
sosudmoo poggauu PIES utaiagm  `.nglns put ua2lxo
`uaZoz}tu jo Out;stsuoo dnoi2 oq; wag pa;oolas FJ;
uapuadaput  st uzo;uoza;aq pies utazagm. `suzo;EOZa;oq -1
uw uoo 1Amoza;aq pa;niitsgns Z960O/OOZSWIDd L68DZ0/t00Z
OAA WO 2004/024897 PCT/US2003/030962 reducing the
compound with a formula: a compound with a formula:
reacting the compound with a formula:  acyl chloride to
form a compound of Supragenus A. ,0 61. Supragenus A;
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 consisting of H, halogen, and  CONHRI; wherein
n is a number from one to four; wherein L and M are
independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen,
amino, alkylamino, nitro,  cyano, CF3, OCF3, CONH2, CONHR
and NHCORI; wherein R is selected from the group
consisting of H, CI-C5 alkyl, benzyl, p- fluorobenzyl and
di-alkylamino alkyl, wherein said CI-C5 alkyl is selected
from the  group consisting of a straight chain, branched
or cyclic alkyl; wherein RI and R2 are independently
selected from the group consisting of H,  alkyl,
substituted allcyl, C3-C9 cycloalkyl, substituted C3-C9
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; (A) ; and Q ~
Z L H to form  NH2 j,,  J  M with an A method of
preparing a compound or salt thereof having the formula:
151 ZST :ulnuuo; u q;rm puuodunao t uuoj o; 



punoduroo t glJM ZHNY? rX  ZHN O' ZHN :ulnuuo3 t g;IM
punodumoo t uuoj 0; opplns tw) ZHNAOl ummounuttp gltnn Z
l :tlnuuo; t q;TM punodmoo aq; &ugotaz  ZHNY% /X J~ I (V)
ZON tY ZHN Z ~l e[uuuLI U K}im punOULuoo E uuo3 01
aplxozpAq ',- U(b')  umluoumw Tim /l :tlnuuoj t q;IM
punoduroo u 8ur;otoi ZON  ZONO l k :sda;s sosudumo po auz
plus ulazagM  `z uIns put uo Axo `uogoz;tu jo 2ugsisuoo
dnoz2 aq; wag pa;oolas Apuopuodapln  st uro;toza;ag pits
urazagm suio;toza;ag -I urt3uoo Ilztoza;ag pa;n;t;squs
plus put I,Cztozaloq pits raazagm `pcnoza;ag poln;psgns
put ICreoza;ag  leg;gduu pa;n;t}sgns `I fg;gdtu `piuagd
pa;u;usgns `TAuagd `sap;tgdtlt  orjo CoXTod `I SSIluolo
io 60-D pa;n;psgns `TA~Iltolodo 6D-D `I~~IIe pa;n;t}sgns
'14119 `H JO Supstsuoo drioz8 alp wag poloolas si -d
tuazagm Puu,x,UNOD  Pue 2TODHN `,2UN `ZON `dDO "40 `ND
`,HOD WOOD `HOOD  `HOO `HO `lAuogzeo `IA3lleAxozpkq
`pf311toutmup c trP `IItit pa;n;tgsgns  `IA}Ilu `Axo3Ilt
pa;n;tgsgns 'dnon3 cxo3Ilt `suo olugATod `suo2oltq `H 30



$ugstsuoo dnoz2 aq; mog pajoalas si ;uan;gsgns plus
uiazagm `s;uan;t;squs  -T ure;uoo T'Cztoza;ag pa;n;t;sgns
put IAq;gdtu pa;n;gssgns `Iguagd  paln;usgns `sdnoz2 of;
tgdgt orjoAollod po 4i.4sgns pits uiazagM Z9600/00zsfllJa
O :tTnuuo; t q;tM punoduroo arp $uu;alai d  ZONE N ~ O'
W :tlnuuod u gllM  ZON L684Z0Po00Z OAt WO 2004/024897
PCT/US2003/030962 reducing the compound with a formula:
T-' (A)n /-'~N> \ I %> L n rvI to form ( A ) N>--~\ /' H2
a compound with a formula: H M ; and (A)n 4xN-Hz  H>
reacting the compound with a formula: with an acyl
chloride to form a compound of Supragenus A. 62. A method
of preparing a compound or salt thereof having the
formula:  0 H Rj-N" N RZ N  H /~z N I M  R 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, allcylamino, nitro,  cyano, CF3,
OCF:S, CONH2i CONHR and NHCORI; wherein R. is selected
from the group consisting of H, CI-C5 alkyl, benzyl, p-
fluorobenzyl and di-allcylamino alkyl, wherein said CI-C5
alkyl is selected from the  group consisting of a
straight chain, branched or cyclic alkyl; wherein R.1 and
R2 are independently selected from the group consisting
of H,  alkyl, substituted alkyl, C3-C9 cycloalkyl,
substituted C3-C9 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; 153 vci 1 :tinuuoj t tpm punodtuoo t uuod o;
apgins mniuouuuutp  zHNYZ./X HN-U q;tM ZHN~Z/ HN-N  X
ZHN ZON -41 :tinuuo3 e LMTM ptmoduioo aq; 3tn;ouai
:uinuuoj u igTM punodtuoo t uuoj o; opixoxpiCq  Z i)(
HN-2i tuntuotutut TIM ' /1 :tinuuoj o tp t ptmodtuoo t
Zagataz HN-U 



:sda;s sosudwoo potgaut plus tnazagM  zttdins pue uo Axo
`uo2o4rn jo 2ugsisuoa dnoi oq; tuo. pa;oaias AJ;
uapuadapuT  si tuo;uoJa;ati piss ufatagM `stun;toia;aq -i
utu;uoa TAatoza;aq pa;tngsgns  pits put jAteoza;aq pies
inazagM `TAzeoia;aq pa;nigsgns put, iA.reoza;aq  `pAq;
gdtu pa;n;gsgns `jAgogdtu `jAuogd pa;tngsgns `pcuagd
sogttidgit  otioAoAiod 'JADiiuoioAo 60-D Paint?)sgns `i
oio fo 63-ED `pcDiit pa;n;t;sgns  `IA t `H Jo 2Ugs1Saoo
dnoi atg uto.g pa;aaias si g tnaza1M Put `,2LUNO0  P
2IODHN `,?DIN `tom `fdDO `dD `N0 `,2100 U000 `HOOD  `HDO
`HO `icuogmo `JA)p[tAxozpAq `iA)iitounUBJA3U,3ip `IA3iiu
pa;n;t;squs  `IA)iit `Axoaiit pa;tni;sgns `dnoi Axwiiu
`suo2op;gAiod `suaSoiuq `H ;o  $ugsisuoo dnoi2 atg uiog
pa;aaias si ;uotngsgns plus UiaJagM `s;uan;t;sgns  c-i
ute;uoo jAreoia;aq pa;n;T;sgns pue jAq;gdtu pa;n;gsgns
`iAuagd  pa;n)T;sgns sdnozS agugdqu atjoAO,Ciod pa;tnt;
sgns pits tnatagA Z9600/OOZSR/13d L6SVZ0/h00Z OA% WO
2004/024897 PCT/US2003/030962 0 !- YYNHZ  R-NH Y Z%-NH2
reacting the compound with a formula: L with a compound
with a formula: I  R-NHN-Z O formula: L NHZ M cyclizing
the compound with a formula:  to form to form a compound
of Supragenus B. 63. A method. of preparing a compound or
salt thereof having the formula:  0 Ri N\ l-Q N 0 O I~N,R



CI t H M to form a compound with a O  H R  Q N N' "I i H
N R2 R Supragenus B; L I 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, allcoxy,
aryl, substituted aryl, hydroxy, halogen, amino,
alkylamino, nitro,  cyano, CF3, OCF3, CONH2, CONHR and
NHCOR1; wherein R. is selected from the group consisting
of H, C1-C5 alkyl, benzyl, p- fluorobenzyl and
di-allcylamino alkyl, wherein said Cl-C5 alkyl is
selected from the  group consisting of a straight chain,
branched or cyclic alkyl; wherein R1 and R2 are
independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-C9 cycloalkyl, substituted
C3-C9 cycloalkyl, polycyclic  aliphatic groups,
substitued polycyclic aliphatic groups, phenyl,
substituted phenyl,  naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said 155
951 z Z / :tinuuo; e glTm punodmoo e uuo; of apgjns
ummouziunip  HN-~ ~ HN-~J ZHN' O 0 TRIM I :elnuuo; e ippm
punodmoo oill Sunlotaz  ZHNYZ,~ HHN-a 1\~ ZON'ED' 0 



.1 :elnuuo; e g4TM punoduioo e iuzo; of apixoipAq  ZHN Z,
HN-2f ZON/ p O mniuour B Tim l  IOYZ/X HN-a :ulnuuo; u
gTTm punodutoo e Suiloeaz :sdols sasudmoa poglaui plus
ulazagm  `zn;lns put ua2Axo `ua8ogru;o SuTlsisuoo dnoB am
moij palaalas ARuapuadapui  Si moleozalag plus ulazagm
`smoluozalag -I uTuluoo ltnozalaq paln1T;sgns  pies pue i
i eozalaq plus iaazagm `i6zeozalaq paligTlsgns put l
izeozalaq  `IAglgdeu palniilsgns `iAipi[dtu `ifuagd
palnlTlsgns `IAuagd `sanlugdit  ogloXoAlod `IkuuoloAo
6D-ED polnlTlsgns `I C3IluoloAo 60-ED `pC:)TTt
Palnlilsgns  `IAMB `H JO SuTlslsuoo dnoii aql wag
palaalas si ,j ulazagm Pue`,2LUPQOD  Puv UODHN `,2LUN "ON
`EdDO `E3D `ND `,2IOD JUOOD `HOOD  `EHDO `HO `ICuogzeo
`TAoileSxozpAq `If-)ITvounnmTATUIP `TAXtu Palnlglsgns
IX}TIt `Cxo3jjt palnlllsgns `dnosS Axoijle `suaSoiugXlod
`suaSoitq `H 3O  Sunlsisuoo dnoi2 aql uiog paloaias si
luaninlsgns plus ulazagm `sluatuTlsgns  -I ululuoO
TFztozalaq palnlglsgns put lXglgdeu palnlnlsgns `lxuagd
palnlTlsgns `sdnozS oTltgdz)e OITOiOClod palnlgsgns pits
ulazagm `zn;Tns put  uaS,ixo `ua&ozliu;o SuTlsisuoo dnoz2
aip uiox; palaalas &lluapuadopun si moluozalaq  pits
ulazagm `smoltozalag -I meluoo lXnozalaq palnlilsgns pits
pun IAzeozalaq Z9600/OOZSIILLDd 668t'ZO/1'OOZ OIA WO
2004/024897 PCTIUS2003/030962 O QNH2 reacting the
compound with a formula: 0 compound with a formula:
Supragenus B. H 



R-NH Z:~-NH2 with a M to form to form a compound of 64. A
method of preparing a compound or salt thereof having the
formula:  ~O 0  Q F2j N R  HNT X / \\ /~ H/ 2 Z N 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, OCF,s, CONH2, CONHR and NHCOR1; wherein R. is
selected from the group consisting of H, Cl-C5 alkyl,
benzyl, p- fluorobenzyl and di-allcylamino alkyl, wherein
said Cl-C5 alkyl is selected from the  group consisting
of a straight chain, branched or cyclic alkyl; wherein Rl
and R2 are independently selected from the group
consisting of H,  alkyl, substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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 allcoxy, alkyl,  157 



851 :tlnuuoj t M4im punodtuoo t uuoJ o; UV :tlnuuoj n
1441,&  O punoduzoo u tPtm Z ~1 :tlnturoj t tpTm
punoduioo oqp 8rn;otai  ZHN X1 NZO  ZHN' 'O'
utniuouuutnnp tl;tm umuroututn q;i<a ZHN ZHN' ZHN ZON
ZHN :vlnuLuoj n q;im punodmoo t 5ugot0z :sda;s sasudmoo
pogom pins uiazagm  `.atglns put ua2dxo 'uai?ogiu;o 8ui;
sisuoo dnoiS oqq urozg pa;oalas AJ;uopuadopui  si
woluoza;aq pits uiazagm `smolt iolail -I uit;uoo
lJc.rtoza;oq pa;rggsgns  PIES put l i.rtoaa;ag pies
uiatagm 'IAnoza;aq palrgi;sgns put l,Lrtoza;aq  'IAq;gdtu
pa;rggsgns 'pctpgdtu 'I6uagd pa;n;gsgns 'lCuogd
'sogtgdilt  ogoXoAlod 'IXNltoloAo 60-E0 pa;tgi;sgns
'IAXitoloAo 60-E0 'TX t pa;n;i;sgns  'If311t 'H JO
$ugsisuoo drtoz2 oq; utog pa;oolos si 2I uiazagm PU
`,2UINOD  PUL, 2IODHN `ZON `300 `Ed) 'ND `,2IOD ,21000
`HOOD  'EHDO 'HO 'lAuogSeo `IAIlniCxoxpiq 'I6alleoununl-
WP 'IAMB PQTt4l.4sqns :nlnuuo3 n q;tm punodutoo oq;
2mptoz Z /I :nlnuuoj t tl;lm punodutoo t uuoj o;
apixozpAq  ` X --4;-WO 



q :t'Inuuoj n g;Tm punoduxoo s uuo3 o; opgtns  4# NZO b,1
Z9600/00ZSfl/13d L68tZ0/b00Z OM WO 2004/024897 with use
of an acid to form a 0 Q N  02N \- X I LXZ H TQ~NH
cyclizing the compound with a formula: form a compound
with a formula: ,R 02N reducing the compound with a
formula: d Q N  H2N-Tr-Y \-- Z H  reacting the compound
with a formula: an acyl chloride to form a compound of
Supragenus C. M formula: ,R to ,R with 65. A method of
preparing a compound or salt thereof having the formula:
PCT/US2003/030962 OZN O  L/Z NH2 



compound with a N"'R2  H R 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, CONH2, CONHR
and NHCORI; L. I O  R1 T~4 HN,- II N 0 0 159 09T :elnuuoj
e giim punoduioo e uuo; of apixoxpfg  ZHN~~-'w 1 N`O
unquomute Tllim l :elnuuo; e llTm punoduioo u 2ugouai  10
Z,/INZO ZON" O'- 1 :sdois sosuduioa poTgaum pins uTojoilm
'm31ns pue uo2fxo 'ua2o.4xu 3o 2uilsisuoo dnoj2 am Tuog
paloalas ATluapuadapui  si moleo olaq pies uTazalm
`sumoleoialaq -i uiuluoa jkmoxalal pajn;psgns  pies put,
Tfseoialag pies uiaLagm `lfxeoia;aq palnlilsgns pun
Tfseozalaq  'iATllgdeu palnlpsgns `TATpgdeu `Tpfuagd
palnlilsqus 'T6uagd `sailegdije  ailafa iTod `Ifalleola
io 6D D Palnlilsgns 'Tc)Ileolofa 6D-CD 'If3fe palnlilsgns
'IfaJTt 'H Jo 2ugsisuoo dnoa2 all Tang palaalas si g
uiaxagm 



Pue -,,2L2TNOD  Put, 2TODHN `,2T,2IN `OX `3DO "AD 'ND
`,2IOD WOD `HOOD  `HDO 'HO 'IAuogzeo 'IA eixozpiq 'TA
TleouimuicXleiP 'IcTe Painlilsgns  `Ifalln 'Axoallu
Painiilsgns `dnoa2 fxoalle 'sua2olt,q clod 'sua2oleq 'H
do  2uilsisuoa dnox2 0Tll w g palaalas si luanliisgns
pies uiazagm `sluanlilsgns  -i utuluoo Ifzeoialaq
palnlilsgns pue Idglgdeu palnlilsgns 'IAuogd  Painiiisgns
`sdnox2 ailggclge arjofoAlod palnllisgns pies uiaiagm
:znJtns pile  ua&ixo 'ua8o4iu jo 2uilsisuoo dnoi aill wag
palaalas iilluapuadapui si moleozalaq  pies Tlazalm
`smoleolalal E-T umluoo Ifseozalaq palxmgsgns pies pug
Ikmozalag  pigs uiangm 'Tfzeozalaq painlilsgns pug plaum
laq 'ISTllgdeu painlnsgns `IAglgdeu  'Tfuagd palmlisgns
`TAuagd 'sdnoa ollegdge oilofoflod panlilsgns 'sdno-12
oilegdge  agofoflod `Tfallt,oToio 6D D painlnsgns
'T((Ileojofo 6j-ED `T' uu Painiilsgns `IA3I[e  'H 30
2upsisuoo dnoz2 all wag paloalas Alluapuadapui are Zjj
pun 1-a mazagm IAlie ogo-fo io pagoueiq'mega TTI2Te4s eTo
2uilsisuoo dnoi2  am MOg paloalas Si I)C>Ite sD lD plus
uiaiagm 'If30 ouiuxtffalle-Tp pug Tfzuagozonl;  -d'Tfzuaq
`lfcIle 9D- 10 'H 3o 2uilsisuoa dnoi2 all wag palaalas Si
2T uiazalm 29600/OOZSIJL3d L68VZO/b00Z OAt1 WO
2004/024897 PCT/US2003/030962 T Q NO2  O2N-i NH2
reacting the compound with a formula: L ,Z with
diammonium  T Q NH2 O2Ni-J- X/Z NH2  sulfide to form a
compound with a formula: L ; reacting the compound with a
formula: with a formula:: )O  HJ H'R M 0 



Q\ NH2  O2N-:~ NH  L Z 2 with a compound to form a
compound with a formula: 0 02N reducing the compound with
a formula: Q N  H2N T-Y \> X/,Z  form a compound with a
formula: L H \ H ~ H M ;and 0 H N 2  reacting the
compound with a formula: an acyl chloride to form a
compound of Supragenus C. ,e, 66. A method of preparing a
compound or salt thereof having the formula:  0 H  Flt N
RZ  }:/  /Z J 0 R M Supragenus D; N'R  H to 



with 161 Z9I :sda;s sasuduloo poq;auu piss uiaiagm
`injlns pus ua84xo `ua2o4iu jo 2ui;sisuoo dnoiS oq; wag
pa;oolos ,illuapuadapui  Si W03e0za;aq piss uTazagm
`sulo;soza;aq -I uIeluoo lAstozaloq pa;tgusgns  pies pus
lAnoioiag plus Igaiagm `llseoia;aq pa;Igi;sgns put
l,f.Tnosapq  `l,fq;gdsu pa;Igi;sgns `l,fq;gdsu `l fuagd
pa;n;i;sgns `l,fuagd `soi;ugdrls  oiloXoAlod `llMnolo,fo
60-E0 Palnlgsgns Itilluolaio 6D-ED `l,fMs paln;t;sgns  'T
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UOOD `HOOD  `EHDO 'HO `IAuogseo `IAIls,fxolp,fq
`jXXlluonzueelk,llu?P `IX pallggsgns  `IA}Itn `dxo3llt
pa;n;psgns dnou4 AxoTt `sua2olsq,flod `sua8oleg `H ;o
Zugsisuoa dnoi2 ag; wag pa;oalas si;uan;Rsgns pins
ulazagm `s;uaTgusgns  -I uiuluoo l,fzuoza;aq pa;n;gsgns
pus lAq;gdsu pa;n;iisgns `l,iuagd  pa;Igi;sgns `sdno.T4
ousgdgE ogoXoAlod pa;Igi;squs pies uTaiagm `zlglns Pun
uo2Axo `ua&gnz jo'Jugstsuoo dno.I2 ag; wag pa;oolas
Alluopuadapul si moTema;aq  pins uraiagm `swojeozaloq -l
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flod pf)lluolo fo 6D-13 Palnl?lsgns `Icjleolo io 6D-E0
`l,f}lls palnlilsqus 1I113IIe  `H JO $ui;sisuoo dnoj2 aq;
wag pa;oalos 61;uapuadopui om ZZl pun Ij uiaiagm `.Are
ogoXo zo pagouszq `uiego;gspegs s jo 8u4sisuoo dnoz8  aTR
wag pa;oalas si lx 3g SD-ID pies Tnaxagm `stills
ouiussIA3gu-ip put Ifzmgozong  -d `l,izuoq 11,13lls SD-ID
`H 3o dui;stsuoo dnoa2 aq; mog pa;oalas si j uuazagm
12IODHN Pue UHMOD `ZHNOD `EjDO `EjD `ousxo  `oiiu
`ouiulel,fMe `ouium `ua2oluq `Axospkq `pUze palnlilsgns
`lfxe `Axo3lls 11A11e  `H JO 2ui;sisuoa dnoz2 aq; w g pa;
oalas Aj;uapuadapui on Int put Z urazagm
`Nsizput'x'L`a.Ioauo  uiaiagm put `0 zo N uzog pa;oalas
Aj;uapuadapui am Z put `X `y `a uiazagm 



Z9600/OOZSIL13d L68VZO/tOOZ OM WO 2004/024897
PCTIUS2003/030962 T.Q~ NO2  O2N_T+ reacting a compound
with a formula: Z C1 with ammonium  TQ NO2 Oz  hydroxide
to form a compound with a formula: N ZNH2 NO 2 02N zi NH
reacting the compound with a formula: L~ Z~ z with
diammonium  O2N % sulfide to form a compound with a
formula: L/ Z reacting the compound with a formula: O cii
with a formula: ,QX NH2  O2NIL NH  L Z 2 with a compound
to form a compound with a formula: T'-~  O2NX cyclizing
the compound with a formula: L/ Z O N 2 XX~  use of an
acid to :form a compound with a formula: L 



reducing the compound with a formula: Hz  H2N ZJ~N' a
compound with a formula: " L 163 M ; and with J791 Pne
,2LMNOD  PUB , aODHN `,2U1N `EON `1300 `EfD `NO `,XOD
,2100D `HOOD  `EHDO `HO `IAuogxpa `IAMi AxoxpAq
`IAXltoulutp1Amelp `iloIIt palnlpsgns  `IAMB `Axo3IIe
polnllpsgns `dnox2 Axo3Ilt `sua2op:gAiod `sua2oipq `H 30
2u4sisuoo dnox2 aql taozg palaalas si luanlpsgns pies
ulasagm `sluanlpsgns  -i Muluoa IAxeoxaloq palnlllsgns
put IAglgdeu palnlpsgns `IAuagd  palnlpsgns `sdnox2
olltgdge ogoAoAlod painltlsgns pies ulaxagm `xtglns put
ua2Axo `ua2o4lu 30 2upslsuoo dnox2 a g wag palaalas
Apuapuadapul si moleoxaloq  plus ulaxagm `suzoltoxalaq
!-I ulpluoo IAxuoxalaq palnlpsgns plus put IAxeoxalaq
pits ulazagm `IAmoxalaq paanlllsgns pup IAnoxalaq
`IAglgdtu palnlgsgns `IAglgdeu  IAuagd palnlpsgns `IAuagd
`sdno.12 aptgdilu ogoXoAlod pamlisgns `sdnox2 atlpgdgt
oi `IAalltoloAo 6O-3i paln}tlsgns `IA)IleolpAo 60-10 `i u
Paln7llsgns `i1139  `H JO 2m sisuoo dnox2 agl wag
paloaias Alluapuadapul an Eg put 121 ulaxagm `IA3gt
olloAo xo pagoutxq `ulego I1i2It4s t 30 &ugslsuoo dnox2
aql uzog palaalas sl Ic3itu 11) b Pits ulaxagm `IA3IIe
oulruelAsIlt-lp pup IAzuagozong  -d `IAzuaq `TAMu SD-10
`H 3o, 2utls1suoo dnox2 oql wag palaalas sl j ulaxagm `
121ODHN PuL' 2IHNOD `EHNOD `.300 `1dD `oueAo  `oxllu
`ouuutp(xllt `ounus `aa2oltq `AxoxpAq `IAn painlllsgns
`IAxt `Axom e `IA3Iit  `H30 2upslsuoo dnoi2 aql uiog
palaalas Alluopuodoptq axe JAJ put -I utaxagm `NslZput
`X`.L`o3oouo  tuaxagm pup 'D xo N mog palaalas
Alluopuodopul am Z pup `X `,L `b ulaxagm :Q snuaStxdug 



W  4~ , zI H NH  N ail ~23 0 :ulnuuoj a p 2uletq Joaxagl
lies xo punoduloo t 2uutdaxddo potllaw v 'L9 Q snua2txdnS
jo punodtuoo u uuo; of opuoigo jAot N Z  EHN`% I N 11 NEH
0- 1 :tintuxoj e gllm punodtuoo aql 2up tax
Z9600/00ZSR/,LZd L68VZ0/tOOZ OtA WO 2004/024897
PCTIUS2003/030962 wherein R' is selected from the group
consisting of H, alkyl,  substituted alkyl, C3-C9
cycloalkyl, substituted C3-C9 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"QYNO2 02N!  X~ reacting a
compound with a formula: Zi CI NO with ammonium Z  T _ _\



O2N NH  hydroxide to form a compound with a formula: L YZ
z T :-i- O2N reacting the compound with a formula: Z T
02N :i O  X.Z lfid t f " u  s e o orm a compound with a
formula: L with dianunonium Q NH2  O2N-Ty Y XZ NHZ
reacting the compound with a formula: L/ with a compound
NO2  HjL-  with a formula.: M to form a compound with a
formula: 02N X, ZN" I J z  reducing the compound with a
formula: L~ H M to form  Q N NHZ  



H2NT~r N" a compound with a formula: L/ Z H M ; and 165
991 e HN N O Q snuaS-ezdng jo punoduioo E uuo; of opuolgo
jAos  UL, uj?A W H I :$lnuuo3 B ~l;tm punodu oo ails
&gjozaz N ? 1NZH 29600/OOZSIJIJd L68PZO/b00Z OM  










