01/ 08/ 2005 WD 02/ 072090, PCT/ US02/ 06801 BENZI M DAZOLE COMPOUNDS™ FOR
MODULATI NG | gE AND | NHI BI TING CELLULAR PROLI FERATI ON Backgr ourgh pH 8tA/®005
| nvent i onwgfapbfeef the Invention [00011 This invention rgbafRedesmal | -

nol ecul e inhibitors of the IgE response to allergens that are useful in
the treatment of allergy and/or asthma or any di seases where |gE is

pat hogeni c. This invention also relates to small nolecules that are
proliferation inhibitors and thus they are useful as anticancer agents.
Description Qf the Related Art Allergies and Ast-hnma [0Q02] An estimted 10
T 111 oh pers R COMROLNDS 18 MABlR AN s Ns oG

popul ation. The estimated costppf uRARVROLIFERSTIMNt ed States exceeds $6
billion. About 25% of patients with asthma who seek energency care require
hospitalization, and the |[|argest single direct nmedical expenditure for
asthma has been inpatient hospital services (energency care), at a cost of
greater than $1.6 billion. The cost for prescri pt i on medications, which

i ncreased 54% bet ween 1985 and Bagké f thel logpaniibehi nd at $1. 1 bi I1ion

(Kelly, Phgpmegtherapy 12:135- 215 (1997)).
[0001]  This invention relates to small molecule imhibitors 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.
Description of the Related Art
Allergies and Asthma _
[0002]  An estlmated 10 million persops in the United States have asthma, about
5% of the population. The estlmated cost of asthma in the Umted States exceeds $6 billion.
About 25% of patients with asthma who seek emergency care require hospltallzahon, and the
largest single direct medicat expendlmre 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 12:135-218 (1997)). 7
[0003]  According to the National Ambulatory Medical Care Survey, asthma
accounts for 1% of all ﬁmbulatory care visits and the disease continues to be a significant
- cause of missed school days in chﬂdren. Despite improved understandmg of the disease
process and better. drugs asthrma mcrbldlty and mortalny continue to rise in this country and
7 worldvnde (U. S. Departmeni of Health and Human Semces 1991, pubhcatmn ng. 91-3042).
| 'I‘hus asthma constituies a SIgmﬁcant pubhc health problem :
~ [0004] The paﬂlophysmloglc processes that attend fhé onset of an asthmatic
episode can be broken down into essentially two phases, both marked by bronchoconstriction,
' that causes wheezing, chest ﬁghtn%s, and dyspﬁea. The first, éarly phase asthmatic response
is triggered by aﬂergéns, initaﬁts, or exercise. Allergens cross-link immunoglobulin E (igE)
molecules bound to receptors on mast cells, causing them to release a number of pre-formed -
nflammatory mediators, including histamine. Additional triggers include the osmotic changes
in airway tissues following exercise or the inhalation of cold, dry air. The éecond; late phase
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[ 0003] According to the Natjonal Ambul atory Medi cal Care Survey, asthm
accounts for 1% of all ambulatory care visits, and the disease qpny08yes008

be a si gniyfd ¢aikeepcause of m ssed school days in children. my‘)gsogmroved
under standi ng of the disease process and better. drugs, noroidity

and nortality continue to rise in this country and worldw de (U S.
Departnent of Health and Human Services; 1991, publ i cation no. 91-3042).

Thus, asthna S . S1.ani n li.c h aI obl.e [0 04 The
pat hophysi ol sér% rhdrl%tﬁe)@s 5 1% h%?“lgjtz% @%&%ﬁ e 35 ﬁ%{s % p| Psode
can be br ok diflachmatory cdlle ints aiewdyi tiskiey, epitielisliiespamonaa) ﬂdrh‘gtrtkeeﬂedame of highly

bronchoconstriction, fha causes gezi ng, Lt ht ness and nea.
The {11t SHPIS SRS fegirs sl B Porg e

irritants, @ a@%@i&‘fpﬁﬁxed’%ﬂs@ﬁﬁﬁﬂé sﬁé}ﬁﬁz&mhmwfniggsﬂs lrdblﬁn@ﬁ&&}u

nol ecul es bound to receptors on nmast cells, causing themto rel ease a
nunber of p YHRPIOS: nf | ammat ory nmedi ators, i ncl udi ng hi st am ne.

Addi tional triggpogs)i nchuggabkher &%Q@&b%v&ﬁ%%ﬁ&e'ﬁﬂlﬁﬁ&é’%&&éﬁ%ﬁﬁhm

foll owi ng exercise or the inhalation of cold, dr The second, Iate
phase 1 01 W@@Q@ueﬁga@@mmmsm HatbuBbihd s | s

i | amat or ough 1oHe b Ak o st ey, BRCARRTy aBuE T P %y e

presence of blbhdhbllifatory/i Wg%cﬂﬂgtﬂllagoﬂiﬁ@ sainetdgt! Snd ﬁﬁoﬂaimﬂ@ faused by

this inflammtory response | eaves
the bronchoconstrictive component of the late response. However, because the $,-agonists do

not possess significant antiinflammatory activity, they have no effect on bronchial *
hyperreactivity.

[0006)  Numerous other drugs target specific aspects of the eatly or late asthmatic
responses.  For example, antihistamines, like loratadine, inhibit early histamine-mediated
inflammatory responses Some of the newer antthistamines, such as azelastine and ketotifen,
may have both antiinflammatory and weak bronchodilatory eﬁ'ecm, but they currently do not
have any mtabhshed efﬁcécy in asthma ﬁ'eatment. Phosphodiesterase inhibitors, like
theophylline/xanthines, may attenuate late inflammatory responses, but there is no evidence
that these compounds decrease bronchial hyperreactivity. Anticholinergics, like ipratopium
bromide, which are used in cases of acute asthma to inhibit severe bidnchocoﬁsﬁicﬁon, have
no effect on early or late phase mﬂammat:uon, no effect on bronchlal hypeneachwty, and
therefore, essentially no role in chronic therapy

[0007] The certlcostermd drugs, like budesonide, are the most potent

7 anﬁmﬂammatory agenis Inﬂammatory mediafor reléase mhibltors, Tike cromolyn and
o nedocromil, ‘act by stablhzmg inast cells and thereby mhlbltmg the late phase mﬂammatory
response to allergen. Thus, ctomolyn and nedocromﬂ as well as the corticosteroids, all
reduce bronchial hypen‘eactmty by mmnmzmg the sensitizing effect of mﬂammatory damage
to the airways. Unfortunately, these antiinflammatory agents do not produce bronchodilation,
[0008] Several new agenis have been developed that inhibit specific aspects of
asthmatic inflammation. For instance, leukotriene receptor antagomsts (IC1-204, 219,
accolate), specifically inhibit leukotriene-mediated actions. The leukotrienes have been
implicated in the productioﬂ of both airway inflammation and bronchoconsttiction.



the airways "prined" or-sensitized, such that snaliier triggers are required
to elicit subsequent asthma synptonms. [0005] - A nunber of drugylA08/2005
avai | abl ewiggzid7b@opal | i ati ve treatnent of asthns; hovvevepCT;;jg@jmsol

ef ficacies vary markedly. Short acting [iz-adrenergic agonists, terbutaline
and ‘al buterol, long the mainstay of asthma treatnment, act pri marlly during
the early phase as bronchodilators. The newer | ong- actl ng 132-agoni sts,

sahneterol and f@ogst er Phus, White MMHIGR Mﬁ@%@&&ﬁﬁﬂpﬁ@ﬂﬂﬂdf&%&@wﬁﬂéﬂ@%em of
the late response However, because the fie-agonists do  __not possess

si gni fi cant 253, i theseasamnoneds ate momarily, pelligive andier hevee pigaificans Fidsy sledts al
hyperreacti @ho ﬁg m%;%ﬁ t@geaéh%gwﬂfcﬂ &ﬁfeqeaerﬁﬁg%ﬁgec}aﬁémtﬁeof t he
t it c on n%

early or late a For exanple, antihrstam nes, |ik
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recent Bmcal results with chimeric anti-IgE antibody, CGP-51901, and recombinant
humanized monoclonal antibody, thuMAB-E25. Indeed, three companies, Tanox Biosystems,
Inc., Genentech Inc. and Novartis AG are collaborating in the development of a humanized
anti-IgE antibody (BioWorld® Today, February 26, 1997, p. 2) which will treat allergy and’
~ asthma by neutralizing excess IgE. Tanox bas 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 IT trial (Scrip #2080, Nov 24, 1995, p.26).
Genentech recently disclosed positive results from a 536 patient phase-II/III trials of its
-recombinant hwmanized monoclonal antibody, rhuMAB-E25 (BioWorld® Today,
November 10, 1998, p. I). The antibody, thuMAB-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 decongestaﬁts),
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
o thuMAB-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 Genetech, Inc. The positive results from
anti-IgE antibody frials suggest that therapeutic strategies aimed at IgE down-regulation
may be eﬁ'ectwe ]
Cancer and Hyperproliferation Disorders



[ 00071 The corticosteroid drugs, |ike budesoni de, are -:__t he nost potent
antiintlammatoryagents: Inflammtory nediator rel ease inhibitorg1/0R¥2005
cronol yn awmgozegecrom |, act by stabilizing mast cells a%ffﬂ%ﬁ) Y1
inhibiting the late phase i nflammatory response to allergen

cronol yn and nedocronmi |, as well as the corticosteroids, all reduce
bronchi al hyperreacti vi ty by mnim zing the sensitizing effect of
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and - commonly assoclated with tumor formation and cancer.

[0012]  Cancer is a major disease and is one of the leading causes of mortality
both in the United States and internationally. Indeed, cancer is the second leading cause of
death in the United States. According to the National Institute of Health, the overall annual
cost for cancer is approximately $107 billion, which includes $37 billion for direct medical -
costs, $11 billion for indirect costs of lost productivity due to illness and $59 billion for
indirect costs of lost productivity due to premature death. Not surprisingly, considerable
efforts are underway to develop new treatments and preventative measures to combat this
devastating illness.

[0013]  Currently, cancer is primarily treated using a combination: of surgery,
radiation and chemotherapy. Chemotherapy involves the use of chemical agents to disrupt
the replication and metabolism of cancereus cells, Chemotherapeutic agents which are
currently being used to treat cancer can be classified into five main groups: natural products
and their derivatives; anthacyclines; alkylating agents; antiproliferatives and hormonal

.agents. [ _ co _ L
. - [00614] - One emboidiment of the ‘present invention discloses benzimidazole
- compounds that modulate IgE and inhibit cell proliferation. Benzimidazole compounds are
known in the prior art, for example in European Patent No. 719,765 and U.S. Patent No.
5,821,258. Both references, however, disclose compounds that contain an active ingredient
that acis on DNA, and are structurally different from the benzimidazole derivatives of the
current invention. The compounds of the prior art alkylate DNA and there is no suggestion
in the references that the disclosed benzimidazole compounds modulate IgE or inhibit the -
cell proliferation. Further, the compounds described in both references are described as
anticancer, antiviral_or antimicrobial agents. The anti-allergy or anti-asthma properties of
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Cheng, Ann. Rep. Med Chem 29:73-81 (1994)). Thus,’ COrrpounds that | ower |gE
| evel s may be effective’in treating the underlying cause of astguro8r®005

al l'ergy. woM2@j20done of the current therapies elimnate tperasEREsI
circulating IgE. The hypothesis that |owering plasna | gE may re uce the
all ergic response, was confirnmed by recent clinical results wth chineric
anti-IgE anti body, CGP-51901, and reconbi nant hunmani zed nonocl onal

anti body, r{kd MRz @azoleN Eiffbundsh bE hE ONRRAY %en%nﬁﬁv@'n‘éﬁ)ﬁ&ﬁ% bleéhc
Genentech Inc. and Novartis AG are collaborating in devel opr‘)r(ent of

humani zed = pREnized EFurker b dsscriling (s antivanyer poparyies ﬁ%lmnmméa@e co@orudsy . 2)
which will &g r :Eé%ﬁﬂ | ox has
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In a 155-patient Phase Il trial :§¥ ﬁrﬁ EtﬁggB& Nov 24, 1995, p.26).

CGenentech recently disclosed po om a 536 patient phase-urn
trials of its feMShbi rihmtprdseumﬁi@ﬁﬁh disclosss Gevdral adtripbatls, thithadBHve’
(Bioworl d(r Tod 10, 1998, p. 1 e ant.i body, . r huMAB- E25,
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needed) pr wmgad]dad&%@mﬂufetm% iréhthElR o EHRRHEN assdBNST Witk 3h k£ddhs IgRqui red

addi ti onal SC e rredl ci nes é_antl hi stim nes and decongestants), “conpared
to pl aceboIe poorpplgell prolifergtion hagg fogpway et . al . of the National Jew sh
Medi cal -and Research Centpy in Denver,. Col orado,gpublished the clinical

-results of rhuMAB-25 inl noderate to severe asthma patients (317 patients
for 12 weeks, iv injeBe Z , N,

Genus1

J0016] - wherein R is selected from the group consisting of H, Cj-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is sélected from the group
consisting of 4 straight chain, branched or eyclic alkyl; -

[0017]  wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted aliyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substitited heteroaryl contain 1-3 heteroatoms,

- wherein said hetefoatom is mdependently selected from the group OOHSIStmg of nitrogen,
~oxygen and sulfur; - ' : ' K
[0018]  wherein said substituted phenyl, ‘substituied 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, substitated
- alkyl, dialkylaminoalkyl, hydroxyalkyl, OF, OCHs, COOH, COOR’ COR’, CN, CF,, OCFs, -
NOz, NR'R’, NHCOR" and CONRR”;
[0019]  wherein Rs and R, are independently selected from the group consisting of
H, alkyl, aryl, heteroaryl and COR"; -

[0020]  wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C5-Co cycloalkyl, substituted - C3.Cy cycloalkyl, polycyclic aliphatics, phenyl,

5
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every two meeks) and concfuded that this drug is "going to be a-:
br eakt hr ough” (New Engl afid Journal of Medicine, Decenber 23, 19PP) 0842005

Bi ol 0gi csyld HfASReAPP! i cation (BLA) for this product hasg,%g}# tted
the FDA in June 5000 jointly by Novartis Pharmaceuti cal

Tanoz Inc., and Genetech, Inc. The positive results from anti-1gl3

ant i body tri al s suggest that therapeut Ic strategies ainmed at |IgE

d | afyb d
5701/ 01 2008b Aol BabS, SEhAsL SRl B Aol B s e T <
a normal prwhwes saidcetdrenryl; ang|saig gubstitttadobateparyk enstain &rdi heterostomyp syherein
150 o S i B0 0 50 Sl iy

organi sns an rocesses: sion
cytoplasn1amddmmn$|on (cytoklne3|s) Because organlsns are continually

growi ng and repl IIs uIa t | s essential.fo the
vitality of the [ﬁ@z} t hy eé?‘ﬁlx S'P‘EFS’ %ﬁh El%?’%n e S v ﬁ?nm&mg
prol i f er at.idrHchslogens,ubtkoxyy sﬁbsﬁﬁ:ted@lkbxgj alltiy osubleitisted Ethyl elalkylitinoalkyl,

h |i ferat h
Y her boel ertBuryatk Ot DE ot 835 SCH bt Grok™ Gtk w0t ok,
snoot h muscl e NeSRRPS NMSvhekEiER 1€ 2 0,105 AlG, GihetdiR cAIT, f%braﬂcwhydeleefeatﬂoﬁﬁ

di seases of_ vascul ar grafts and transpl ant ed organs nor mal cel |
prol i f er at itRBIPUp ¢ASisting of a straight chain, branched or cyclic alky

[0023] A compound of the aforementioned genus may contain a polycyclic
aliphatic group which is selected from the group consisting of adamantyl bicycloheptyl,
camphoryl, bicyclof2,2,2]octanyl and norbornyl.

[0624] A compound of the aforementioned genus may contain a heteroaryl and
a substituted heteroaryl which is selected from the group consisting of pyridines, thiazoles, -

isothiézoles_, oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles,
- pyridazines, 1,2,3-triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles,
. quinolines, -isé—quinelines—, benzothiophines, benzofurans, parathiazines, pyrans,
chromenes, pyrrolidines, pyrazolidines, umdazohdmes, morpholines, thiomorpholines, and
the corresponding heterocyclics.

[0025] - Specific.compounds of Genus I are also disclosed in accordance with the
current. invention. These compounds are identified as Compounds 1.1 to 1.192 and their
representative structures are illustrated below.

[0026]  Another compound for nse in the treatment of a condition associated
with an excess 1gE level and/or abnormal cell proliferation is disclosed in accordance with

s othe, presentinvention.. The.compound has a formila: -




commonl y associated w th-tunor fornation and cancef:} [0012] Cancer is a
maj or di sease and is one of the |eading causes of nDrtallty botdn y 0 8tA®0 05
United StwoOes/omogh i nternationally. |Indeed, cancer is the peroset/issnadi ng
cause of death in the United States. Accordlng to the National Institute
of Health, the overall annual ctost for cancer is approxi mately $107 ,
billion, which includes $37 billion for direct nedical costs, $11 billion’

for indirect coqvmpf |vﬂﬁie1rpRﬁkCB¢Ibbie&iﬁbm t&lgoﬁpbohhéungsﬁHamﬂﬁyibbdnkﬂpn for
indirect costs o CtIV eto t at.h

surprisingl u%‘??é'ﬁg %Taﬁcy a@*‘f’?‘b eﬁﬁﬂgﬁg%ﬁﬁéég‘ftﬁ‘b&%\’@eﬁ%% nent s
and prevent%,g&gwggwgﬁcmmw5rl@y§,cdn@ryast ating illness. [0013]

Currently, cancer is primarily treated using a conbjipation, surgery,
radi ation and cHe#8 hervégtein &h@%ﬁtﬂ? idopemdgpdly velected ko dhe %“&Pf@ﬁ’ﬁgnﬁ

agents to disguk, %&tﬁt\@l\glahﬁﬁtég%g gﬁg)raﬂiﬁf aeditufed @J—c&%ﬁﬂlﬂi‘%

Chenot herapeut i 'C "agen 1y being used to treat cancer can

be cl assi f i alighatistgovips,\phem subsfitetad phensa naphdliyl, snstitntedsnaphihyl, hiptetonry? and
derivative n :
hor Irr;na: ' S%Brl*‘isw%f%%ﬁéz{gf@? n%hﬁ‘ét&g o) tsald g'alt}strﬁl(ta'fsz‘!“;edrjl%lét ﬁiﬂ%&lﬁ?ﬁn gl scl oses

benzm dazolletereatmym) whelsint sagit hetepshid:a isindependently seﬁttddlﬂ'om&d grpwpotanfistivgt i on.

Benzi m dazol.e. co ounds are..known in the prior art, for exanple in
Eur opean PaYEHo8 a%%'lfg’ﬁd U.S. Patent No. 5,821;258. Both

r ef er ences, how@(meo] dinhedeins exid culptitunais plichell, sulstitud maphthyt tahd gubstigtedi ent
heteroaryl contain 1-3 substituents, wherein said substituent is selected from the group
consisting of H, halogens, polyhatogens, alkoxy group, substituied alkoxy, alkyl, substituted
alkyl, dialkylaminoalkyl, hydrbxya]kyl OH, OCH;, COOH, COOR” COR’, CN, CFs, OCF;,
NO,, NR'R’, NHCOR" and CONR'R"; '

[0030]  wherein Ry and R4 are independently selected from the group consisting of
H, alkyl, aryl, heicroaryl and COR";

[0031)  wherein R’ is selected from the group consisting of H; alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted .C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthy}, heteroaryl and substitnted 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] wherein X and Y are independently selected from the group consisting

.- of H, halogens, .alkoxy, substituted. alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, -

~ hydroxyalkyl, OH, OCHj, COOH, CN, CF3, OCF3, NO,, COOR"’, CHO and COR""; and

10033] ~ wherein R™ is a C;-Cy alkyl, wherein said C;-C; alkyl is selected from
the group consisting of a straight chain, branched or eyclic alkyl. '
[0034] A compound of the aforementioned genus may: contain a polycyclic

U’n

aliphatic group which is selected from the group consisting of adamantyl, bicycloheptyl,
camphoryl, bicyclo[2,2,2]octany! and norbornyl. _
[0035] A compound of the aforementioned genus may contain a heteroaryl and -
| a subsﬁtuted heteroaryl which is selecied from the group consisting of pyridines, thiazoles;
isothiazoles, oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pymoles,
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that acts on DNA, and are structurally different fromthe benzi i dazol e
derivatives of the current invention. The conpounds ‘of the priq1A08/2005
al kyl at e BM02amzboo here is no suggestion in the referenceecrhabidse:

di scl osed benzi m dazol e conpounds nodul ate IgE or inhibit the cell
proliferation. Further, the conpounds described in both references are
described as anticancer, antiviral or antimcrobial agents. The

anti - al | er gyridasingd)1i2; REiabines, PRORGAEREGS 1,9/5-tridzifeh/ HFAZRDimitoRs/ BdA0

PCT/ US02/ 06801t he benzj m dazol e conpounds of the current invention have
not previ oG4P8lingd e niso-QEEEYITH., o Benzethiophiass, jbsnzpbiwans, pingtpthiszdocsnt PERRS er

properti escﬁémaﬁg,g%ﬁoﬁaﬁéﬂ HRidardiNARE BARPIRIIAAS AoHbBRINEE and

chenot her apeuti c ent s th ~are DNA al kylati'ng agents. The" inhibition of
cel | prol i thecemwdsponding hetpresyelisunds of the present.invention is not

di scl osed. Su of . | nt | ] e pr ls | L&Cl oses
several conpou s"y6 hatéﬂa}r&gcgé 1%@%#%1!;%@ a@?ﬁ%%%ﬁ#&s%ﬁse to ,
al | er gens thadurdnhivepiiony Thet compaintdnark identilivet as Compountdd IH1 tdl.B8 el theit use i n
the treatnent ofa.a condi tion assocgi,ated wth an excess IgE |evel and/or
abnor mal CEPTSEELYVE ?Sc?ﬁewg%a%ﬁbe Wula R RB R2-N/ \ QW'
' [0037]  Another compound for use in the treatment of a condition associated
with an excess IgE level and/or abnormal cell proliferation is disclosed in accordance with

the present invention. The compound has a formula:

'?1
Rz"'*"'N / l
0 oA

Genus HI

[0038]  wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
;i-ﬂuorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

- [0039]  wherein R and R; are independently selected from the group consisting
of H, alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted Cz-Cy cycloalkyl, polycyelic
aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein-said heteroaryl and said substitated heteroaryl contain 1-3

- - heteroatoms, wherein said-heteroatom is independetitly selected from the-group consisting

{0040} - wherein said substitated 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, dialkylaminoaltkyl, hydroxyalkyl, OH, OCH;, COOH, COOR” COR’, CN, CF;, OCF,,
NQ;, NR'R’, NHCOR' and CONR'R"; '

[0041]  wherein R; and Ry are independently selected from the group consisting of

~ H, alkyl, aryl, heteroaryl and COR"; | '



Ra 0 T-, Y R Genusl [0Q16] wherein Ris selected Tromthe group

consi st ng of H Cl1-Cs akkyl, benzyl, p-fl uor obenzyl and di - al lﬂ’iﬂUBD’CQOOS
al kyl , whwoabpesei d C3- C5 al kyl is sel ected from the gr oper/usemegrt i ng of
a strai ght chain; branched or' cyclic alkyl; [0017] wherein R and R2 are

I ndependently selected fromthe group consi sti ng of H alkyl, substituted
al kyl, C3-C9 cycloalkyl, substituted C3-C9 cycloal kyl, polycyclic aliphatic
groups, phenyl [0042]bst mihatetR pisaelydicd fiwmp tHelpydup ﬁuhﬁiugtmdmyg@ﬁﬁghm{ed

het er oar I bst| eter n_s het.er oar yl said
sﬁbgt i tu%/e eF?a {g‘ﬁ%ﬁt%ﬁ a(IEi’y@eF%%‘Ea@ﬂé’ i finbaticy, IRE? ﬂoat omis
i ndependersubmtmadl ﬂﬁ:hgkd rapkhyl I@ﬂasﬂmam mapﬁmy@d lﬁdtélrMﬂOért)dnfﬂb&ﬁtﬁﬁmt ged hete@,ﬁlty,ﬁeln azg

| f 18 ei n tituge ny substituted nap yl a
subst i i uf é@l h‘e’\g@ﬁ’é@ ?éﬂfﬂ aéffﬂ’i t@ﬂf@%ﬁ@ﬁ eéﬁ)qﬁorgwaer@%c@. t uent
i's sel ect @ehedokiBm 'e;hﬁd y SéMREIStrdni SheO aﬁis&% u%f,,, , al koxy -
group, substitut eld al koxy, aI kyl , SubStBI %ﬁt@ed al kKyl', dial kyl a%\ noal kyl ,

hydr oxyal R OH, OCH3, COON, COOR OOR | CN CF3, OCF3, NO2, NRR , NHOOR.
and CONR R ; [@@4]3@] %&y%@g@mﬁ? ary Qﬁﬁﬂ%@%&%&ﬂlg&omthe

group congi stl ng of H, alkyl,
H, halogens alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
_ hydroxyall_cyl, OH, OCHs3, COOH, CN, CF3, OCF3, NO;, COOR’’, CHO and COR”"; and
 [0044] whereinR” is a Cy-Cy alkyl, wherein said Cy-Cy alkyl is selected from fhe
group consisting of a straight cham, branched or cyclic alkyl.

- [oo45] A compotmd of the aforementioned genus may contain a polycychc
aliphatic group which is selected from the group consisting of adamantyl, bicycloheptyl,
camphoryl, bicyelo[2,2,2]octanyl and norbormyl,

[0046] A compound of the aforementioned genus may contain a heteroaryl and

a subsututcd heteroaryl which is selected from thc group consisting of pyridines, thiazoles,
1sotb1azoles, oxazoles pymmdmes pyrazmes furans thiophenes, isoxazoles, pyrroles,
pyndazmes 1,2,3-triazines, 1,2, -triazines, 1,3,5-friazines, pyrazoles, imidazoles, indoles,
quinolines, iso-quinolines, benzothiophines, benzofurans, parathiazines, pyrans, chromenes,
p}mrohdmcs, pyzaiolidz‘nes, imidazolidines, morpholines, thiomorpholines, and the
co:reslsondmg heterocychcs |
[0047] Speclﬁc compounds of Genus I are also disclosed in accordance with
_ the current mventxon. These compounds are 1dent1fied as Compounds II1.1 to IIL.154 and
fhen' represcntanve structures are ﬂlustrated below :
e [0048] ' For each chenncal strucmxc dlSCIDSed hcrem, thc hydrogcn atoms on the

heteroatcms have been omltted for clanty purposes. Where open valences on heteroatoms

dre mdlcated it is assumed that these valences are filled by hydrogen atoms 7
[0049] A method for freating a disease condition associated with ekcess IgE
and/or abnormal cell prohferatlon (Le. cancer) in 2 mammal is also disclosed. In one aspect,
the method comprises the step of administering to the mammal an igE-suppressing amount or
~ aufi-cell proliferation amount of a pharmaceuucal formulation ccmpnsmg at least one . -
benzimidazole compomld from the above-dlsclosed small molecule famlhes



[0020] wherein R is selected fromthe group consisting of H alkyl,

substituted alkyl, C3-C9 ctycloal kyl, substituted C3-€9 cycl oal Kyl / 8g2005
pol ycycl iﬁoaizjgm&i cs, phenyl, 5 01/ 08/ 2005 WD 02/ 07209¢ lf‘}:’q'g y&gg?o 801
substituted phenyl, napht hyl, substituted naphthyl, heteroaryl an
substituted heteroaryl, wherein said heteroaryl and said substituted

het eroaryl contain 1-3 heteroatomns, V\/nerei n sai d heteroatom S

i ndependent | y [8850pct €d dcb@fpntd @iH" i X and
sul fur; (% Gutﬁ 7 ki 0? ée%@%ﬂgft?%#%ﬁe group

consi St [

al kyl dlaaaxhuﬂaaagéng%ﬁ&%

[r\'ﬁﬂqz%‘l wherein X and Y are 1n epen en y sel

JeE-ipprersiws sompaurd ey beadutinistered éh ednfunation ittt lpass uhmt it ut ed

mﬁéd}ﬁ[q%% eﬁ#nip ?ﬁ%% %‘@@?r%‘? W?‘mnm er e in

sai d Cl & ong ﬁybmert,dh@ stbalidnéleania mh:bhoxgﬁzi;ulib ®ix84 inith iahBaf ori@ addifichlio ht

|ic al kyl 0 .compound, of the aforenentioned
genus may co%%e&e%q%ﬁ? @W’ﬁ“‘"ﬁ* P]p‘?ﬂi‘lﬂ ogitign. vely, the small aaelectlef r om t he
group coiuhitdibi mgryobe edammied 401 By G QR br acRIRNY Wifferent treatment

[2, 2, 2] 0C and ngr hornyl. [0024] A conpound of the

_ n{egmgw&hﬁ@ g‘&?‘?@é"“ﬁ‘éﬁ‘%ﬁﬂbaryl and a substitut ed het er oar yl

which is sel epost from msasgammaa' v SRSy a§pRSS okt -AZLpES
adrenergic agonist selqcted from the group consisting of terbutaline and albuterol; a long-

chai n,

bi cycl o
af orene

acting B-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 corlicosteroid, an inflammatory
mediator release inhibitor or a leukotriene receptor antagonist.

[0052] In another embodiment, the benzimidazole compound may be
administered  in conjunction with at least one additional acﬁve agent. These active agents
include antifangals, antivirals, antibiotics, anti-inflaminatories, and anticancer agents.
Anticancer agents include, but are not Emited 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 pentostamx, cytarabine, ara-CMP
fludarabine - phosphate, hydroxyurea, fluorouracil, ﬂoxundme chlorodeoxyadenosme,
gemcitabine, thmguanme and 6-mercaptopurme), DNA cutters (bleomycm),

. topoisomerase I poisons (topotecan mnotecan and camptoﬂlecm) topoxsomerase II pozsons

(damnorubicin, “dexorubisi, idarubicin, nutoxamrone temposzde, and etoposxde), DNA
biiders ‘(dactinomycin, and mthramycm), and spmdle poisons (vmblastme v:ncnstme
navelbine, pachtaxel, and docetaxel). '

[0053] In another embodiment, the beﬁzimidazole corﬁpomds of thc current

invention are administered in con_]unchon with one or more other therapies. These

“therapies inchude, but are not lmited to radiation, unmunotherapy, gene therapy and
surgery. These combination therapies may be administered simultaneously or sequentially. .

For example, radiation may be édministered 'albng with the administration of
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I sot hi azol es, oxazol es; --pyri m di nes, pyrazines, fu.r'ans t hi ophenes,

i soxazol es, pyrrol es, -pyridazines, 1,2,3-triazines, 1,2, 4-tri 420 1DE88/2005
1,3,5-tr iwgbﬂ@gogﬁyrazol es, imdazoles, indoles, guinol ipgqgyse2/06801

i so-gui nol i nes; benzot hi ophi nes, benzofuraus, parathiazines, pyrans,
chromenes, pyrrolidines, pyrazolidines, imdazolidines, norpholines,

t hi onor phol i nes, and the correspondi ng heterocyclics. [0025] Specific

conpounds hzi@idazsle| catysouddlss Oordingi®| 86 Qndinlstaes O5td AR Sk tﬂ?eférg'eor %Ir ent
i nvention, .These co ourLds are identified as Conmpounds 1.1 to 1.192 and
their rep@&’é‘@ﬂ{%‘f’ beogimdazple sampguads: | | yst r at ed beI ow. [00261 Anot her

FGE I vel and! o abnor may oo oy of g & SRl 0B pa 33T e ot by 87 CEoCSS
vvigt h e}[/ﬁe t&? i %ﬁmmUH&M@mmaWMMWMQSQM\ - AN?R3
RY 1T N Ra X 1!00?55]- R @eRdfod For h@at&é/ OftéeadORndition associated with excess IgE or
abnormal cell proliferation in a mammal is also disclosed which comprises the step of
administering to the mammal an therapeutic amount of a pharmaceutical formulation
comprising at least one compound selected from Genus I, Genus Il and/or Genus IH.
[0056] The methods provided herein for treating diseases and processes
.mediated by undesired, uncontrolled or abnormal cell proliferation, such as canicer, involve
administering to a mammal a composition of the benzimidazole compounds disclosed
herein to inhibit cell proliferation. The method is particularly useful for preventing or
treating tumor formation and progresson. In one embodiment of the invention, the
compounds and methods disclosed are especially useful in treating estrogen receptor
positive and estrogen receptor negative type breast cancers. -
. [0057] Other variations within the scope of the present invention may be more
fully understood with reference to the following detailed description.
Brief Descngtton of the Drawings :
[0058]  Figure 1 shows suppression of spleen cell proliferation responses by
Compound 1.82. Spleen cell cultures were established from naive BALB/c mice. and
- incubafed for 4 days in the presence of stimulus.and drug. Cultures were pulsed for 4 hours
with 3H-thymidine and harvested.
| L Detaﬂed Description of the Preferred Embodiment :
o [00591 The present invention is: chrected to small molecule mhibLtors of IgE which
a:e useful in the treatment of allergy andlor asthma. or any diseases where IgE is: pathogenic.
The mhlbﬁors may aﬁ'ect the synthesis, actmty release, metabollsm, degradation, clearance
" and/or pharmacolgnetlcs of IgE. The particular compounds disclosed herein were identified by
their ability to ‘suppx_‘_ess IgE levels in both ex vivo and in vivo assays. The compounds
disclosed in the current invention are also useful in the treatment of diseases associated with
abnormal cellular proliferation, mcludmg, but not limited o, tumorgenesis and other
pmhferauve dxseases such as cancers, inflammatory msorders and circulatory diseases.
" Development and opunuzanon of clinical treatment regimens can be monitored by those of
- gkill in the art by reference to the ex vivo and in vivo assays described below,
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WD 02/ 072090 PCTI US02/ 06881 [ 0027) wherein Ris selected fromthe gr oup
consisting of H Cl1-C5 alkyl, benzyl, p-fluorobenzyl:and di-al qui,aggl;@oo5

al kyl , whetgrdzrsepd Cl-C5 al kyI is selected fromthe grou ng of
strai ght chain, branched or cyclic alkyl; [0028] wherein %FTm%éHa

I ndependent|ly selected fromthe group consisting of H alkyl, substituted
al kyl, C3-C9 cycloal kyl, substituted C3-C9 cycloal kyl, polycyclic :

al i phat iC S henyl substituted phenyl, naphthyl, substituted
napht hyl , %xet%“@l%o%—sni% and substituted heteroaryl, wherein said heteroaryl

and sai d substi {0066jd h&hie systahy beghntidh i vivoImtigea ipeifnirt MidEneasgites @edhdagi d

het er oat om I%I ndepe n%@;\‘t!{ﬁ ﬁ%%%ﬁwgﬁ%%gﬁéowbﬁgﬁ%ﬁ

ni trogen,
substi t ut e@mﬁﬁ@t@khﬂdlmﬁiﬁda&lgéﬁﬂbde%ﬁﬁhmﬁghﬁﬂﬁé ¥an EMBWH priknidg, 5&&9:%14 6fuent s,
wherein sald substituent is, selected fromthe group con5|st|na1 L )

er Ig’s

hal ogens, Gelsyaulingsg dp itroq antigesy cppesnfirtions, o5 weligitingesecandroigE (and

SR, O, et ! QR R (Gl el by g el T
R4 are i nd@'ﬁen@emm}tag@l@@nwd%T n@lsgndahqytemp@frm agjlsofnd dpecifitityydf, aryl ,
het er oar yl }
consi sti ng@ﬁ%?} Q%W%%EHBKE%Fgﬁé? oe‘ﬁtjtl; |1%r8§3g%9ﬂ’t ut ed
C3-C9 cycl @a¢medbﬁmybytﬂfm@ca] i phatics, phenyl,

f0061]  The actual protocol utilized for this project was adapted for a more high

throughput analyses. BALB/cByj mice were immunized ip, with 10 ng 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 pg/ml streptomycin and 0.0005% 2-mercaptoethanol. Spleen cell
cultures were established (2-3 million cells/mt, 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/mi)
were added to the spleen cell cultures containing antigen and incubated at 37° C for 8 days in
an atmosphere of 10% COs.

[0062]  Culture supernatants were collected after 8 days and Ig’s were measured
by a modification of the specific isotype-selective ELISA assay described by Marcelletti and
Katz (supra). The assay was modified fo fucilitate high throughput. ELISA plates were
prepared by coating with DNP-KLH or DNP-OVA overnight. Afier blocking with bovine
serum albumin (BSA); an aliquot of each culture supérnatant’ was dlluted (1 41 in phosphate

‘buffered salitie (PBS) with BSA, sodiuth ‘azide and Tween 20), added to the ELISA plates,

“and ‘incubated ovérnight jh a humidified box at 45C. IgE levels were quantitated following

- successive incubations with biotinylated-goat antimouse IgE (b-GAME), AP-sireptavidin and
- substrate. , :

[0063]  Autigen-specific IgGl was measured similarly, ';except ‘that culture

~ supematants were diluted 200-fold and biotinylated-goat antimouse IgGl (b-GAMGI) was

 substituted for b-GAME. IgG2a was measured in ELISA plates that were coated with DNP-

~ KLH following a 1:20 dilution of culture supernatants and incubation with biotinylated-goat

antimouse IgG2a (b-GAMGZa) Quanhtanon of each isotype was determined by comparison
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substituted phenyl, napht hyl substituted naphthyl,:sheteroaryl and
substituted heteroaryl V\/nerel n said heteroaryl and said substigured /2005

heteroary‘LV 2@% 1-3 heteroatons, wherein said heteroai%ééﬂmm
|ndependently selected fromthe group consisting of nitrogéen, oxygen and

sul fur, [0032] wherein X and Y are independently selected fromthe group
consi sti ng of H, hal ogens al koxy, substituted. al koxy, alkyl, substituted:

al kyI di al | ryl.an noal w l:Sngblﬁfl OCF3,
ﬁi@?‘? legeig*?ég%@bk%er ern a Cl §1 wher ei n
sai d Cl - Cmeralv&ayless fBarsE00164 @oksfreantinity tvith agymhplglsm:ypsmlthﬁﬁIdSA@résl%/ -ai ght

chain, br n[;heg or cyclic alkyl. [00341. A conpound of the aforenentioned
genus mayF a polycyclic aliphatic group which is selected fromthe
group consi st ijpas4pf a@tﬁg@nﬁdelfoudaits}sehahem;ﬂeexvﬁammr@ﬁove) were further

bi cycl 0(2 2, Z%Oct anyI and norb géOOBS Ac of the af rement i oned
genus naylestesh |tPP1'éaﬁlé’i‘t¥rlﬁa?Pl}H I MP%F‘E% EIWH 8?? i s

sel ected ol Srﬁrlﬁ&%&ﬁ{bﬁlvﬁﬁlamn@immm&%@mm z@b@ﬁemhﬂahgv azol es,

oxazol es y udi nes, pyrazines, furans, thiop henes soxazoqn'%s! !oyrrol es,

7 01/ 08/ zm%sanhmm@h %ngf@BWFw@dam@mmo@ nes,
1, 2; 4-t1i g DeSnsithaondmbdshRd H%%ﬁlhtywmwﬁdﬁsgﬁ%%%spméms

of antigen specific IgE, IgG1 and IgG2a in serum were compared.

[0665] Female BALB/cByj mice were irradiated with 250 rads 7 hours after
initiation of the daily light cycle. Two hours later, the mice were inmmunized i.p. with 2 pg of
KLH in 4 mg alum. Two to seven consecutive days of drug injections were initiated 6 days
later on either a once or twice dmly basis. Typically, ip. injections and oral gavages were
-administered as suspensions (150 pl/injection) m saline with 10% ethanol and 0.25%
methylcellulose. Each treatment group was composed of 5-6 mice. On the second day of
drug’administration, 2 ng of DNP-KLH was administered i.p, in 4 mg alum;, immediately
following the morning m]echon of drug. Mice were bled 7-21 days following DNP-KLH
challenge. .

[0066]  Antigen-specific IgE, IgGl and IgG2a antibodies were measured by
ELISA. Periorbital bleeds were centrifuged at 14,000 rpm for 10 min, the supemnatants were
dituted 5-fold in saline, and centrifiiged 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 antl-DNP IgGI (1:1600 to

i 12300) e : . L :

[0067]  The foﬂomng series of compounds;-idenﬁﬁedfuﬁder- subheadings Genus
I, Genus II and Genus III, were found to be potent inhibitors of IgE in both ex-vivo and in
vive models. ‘These compounds also exhibit anti-proliferative effects, and, as such, may be

* used as agents to treat hyperproliferation disorders, including cancer.

Compounds of Genus I '

[0068]  One family of small molecule IgE inhibitors in accordance with the
present invention include benmmdazole carboxamides, deﬁned by the following genus
(Genus I):
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qui nol i nes, iso-quinolines, benzothiophines, benzofurans, parathiazines,
pyraﬂsI chr onenes, pKrlrol'idinesa pyLazoIidines,dinidﬂzolidines 1/0F66§} 5
nmor phol i rpholines, and the corresponding hete 6
SpeC|f|cn§§H%@3%%£Dof Genus If are also disclosed in acco?ggé@gbﬁﬁgh
current invention. These conpounds are identified as Conpounds "111.1 to
11.90 and their - representative structures are illustrated below [0037]
Anot her conpound for use in the treatnent of a condition associated wth
an excess I gE | evel and/or. abnormal cell proliferation is disclosed in
accordance with the presRyt inventi-on. The conpgsind has a fornula: 1t O

R2 --N/ 1\ :NR3 o X1®RY ' wherein Ris selected
fromthe group consi st®ng -C j WA p- fl uor obenzyl and
di - al kyl am no al kyl, mherevf Sal , g sélfected fromthe group

[ ' l'ic al kyl; [0039] wherein Rr

consisting of a stralght %
and R2 are independently sel e)ét ed fr0|m t he gdoup consi sting
Genus I

[0069]  wherein R is selected from the group consisting of H, C-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said Ci-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl; .

[0070]  wherein R; and R; are independently selected from the group consisting of
H, alky), substituted alkyl, C3-Co cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic ahphatlc
groups, phenyl, substituted pheny!, naphthyl, substituted naphthyl, heteroaryl and substiiuted
heferoaryl, wherein said heteroary! and said substituted heteroaryl contain 1-3 heferoatoms,
wherein said heteroatom is independently selected from the group consisting of nitrogen, -
oxygen and sulfur; -

[0071]) . wherein said substituted phenyl, substituted naphthyl and’ subsututed
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, OH, OCHs;, COOH, COOR" COR’, CN, CFs, OCF3,
NO,, NR'R’, NHCOR" and CONR'R’; |

[0072]  wherein R3 and R, are mdependenﬂy selected from the group coosisting of
H, alkyl, aryl, heteroaryl and COR";

[0073]  wherein R’ is selected from the group consisting of H, alkyl substltuted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics,. phenyl,
substituted phenyl, naphthyl, substituted naphthyl,. heteroaryl and substituted heteroaryl,

‘wherein said heteroaryl and said substituted heteroary] contain 1-3 heteroatoms, wherein

said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur; o | -

[0074]  wherein X and Y are independently selected from the group consisting
of H, halogens, alkoxy, substituted alkoxy, alkyl, substituted -alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCHa, COOB, CN, CF;, OCF;, NO2, COOR"’, CHO and COR""; and -

- [0075]  wherein R is a C;-Cg alkyl, wherein said C;-Cs alkyl is selected from
 the group consisting of a straight chain, branched or cyclic alkyl.
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of H, alkyl, substituteq al kyl, C3-C9 cycl oal kyl, .substituted C3-C9
cycl oal kyl, polycycfictsaliphatic groups, phenyl, substituted. phgenybg/2005
napht hyl , werBabidbeit €d napht hyl, heteroaryl and substitutggrﬁﬁ&ﬁaﬁegyl,
wherein said heteroaryl and said substituted heteiroaryl contarn 1-

het er oat ons, wherein said -hetematomis independently selected from the
group consisting of nitrogen; oxygen and sul fur, [0040] wherein said
substituted phggys, Syhstiofistigs HeaHE hdmpREds st dnbbthfidsedn atifio athy |
contain-1-3 substituents, wherein said substituent is selected fromthe
group cofiefinitidnnf thy berzintiduzele easkoxapisiegransdGems D:al koxy group, substituted
al koxy, al kyl, substituted alkyl, dialkylam noal kyl, hydroxyal kyl, 01-L
OCH3, COCH, COOX' COR, CN, CF3, OCF3, NO2, NRR , NHCOR and CONRR; [0041]
wherein R3 and R4 are independently selected fromthe group consisting of

H, alkyl, aryl, heteroaryl and COR ; 8 01/08/ 2005 W) 021072090

PCT/ US02/ 06801 [ 00421 wherein R is selected fromthe group consisting of

H, al kyl, substituted alkyl, C3-C9 cycloal kyl, substituted C3-C9 .
cycl oal kyl, polycycfic aliphatics, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
het eroaryl and said substituted heteroaryl contain 1-3 heteroatons, wherein
sai d ‘
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heteroatomis independently. selected fromthe group consisting of nitrogen,

oxygen and

t he group ng of
substltutggp&?i *ﬁ di al kyl am noal kyl ,
CF3, OCF3, NO2, COCOR', CHO and COR'

al kyl ,
strai ght chain,

sul fur;
H, hal ogens,

wherein said C-Cs al kyl

is selected fromthe
branched or cyclic al kyl.
af orenenti oned genus may contain a polycyclic

[00431 wherein X and Y are independently selgcygag fa®mms
al koxy;

hydr oxyal kyl ,
and [0044] wherein R" is aO-Cs

kyl,
CN

substi t ut ed
O_ll 1 i

group consisting of a
[ 00451 A conpound of the
al i phatic group which is

selected fromthe group consisti
bi cycl o[ 2, 2, 2] oct anyl
genus may contain a heteroaryl
selected fromthe group consisti

oxazol es, pyrimding pyrazi nes,
pyri dazi nes, 1,2, 3-1 azines, 1,
i m dazol es, indoles,

nol i nes,
benzofi uans, parathiaz 23 D
pyrazol i di nes, inridaz%
correspondi ng heterocycl i
al so disclosed in accordance Wit

are identified as iﬁifffnds [,
N

and nor bonyl .

ng of adamantyl

1 to 111.154 and

bi cycl oheptyl,
[ 0046] A conpound of the aforenentioned

canphoryl,

and a substituted heteroaryl which is
ng of pyridines, thiazoles, isatbiazoles,
furans, thiophenes, isoxazoles, pyrroles,
2,4-triazines, 1,3,5-triazi ies, pyrazoles,
i SO- qubnollnes benzot hi ophi nes,
chron pyrrol i di nes,
3 |M%'._p pholines, and the
geci fic conpourids of;Genus Il are
h the current invention.  These conpounds
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their representative s’t“‘1( uctures are illustrated bel ow. [00481 For each
chenical structure disefosed herein, the hydrogen-atons on the ¢efggyatmns
have beenyowbhixshfor clarity purposes. Were open val encgsr/asuigdesr oat ons
are indicated, it is assumed that these valences are filled by hydrogen
atons. [0049] A nethod for treating a disease condition associated with
excess IgE and/or abnormal cell proliferation (i.e. cancer) in a mamml i$
al so disclosed. In one aspect, the nethod conprises the step of

adm nistering to the manmal an | gE-suppressing anmount or anti-cell
proliferation amount of a pharmaceutical formulation conprising at | east
one benzi m dazol e conpound fromthe above-di scl osed snall nol ecul e
famlies. 9 01/08,2Q05 WO 02/072090 PCT/ US02/ 06801 [0050] In accordance
with a variation he met hod of treatment, the small nol eculée

| gE- suppr essi ng cegp d may be administered in conjunction with at | east
one additional- agent,] which is activeg n red Efhng a synpt om associ at ed
with an allergic reagfig Y- Jingnt], the small nol ecul e inhibitor
may be m xed with at : ke @l ive ingredient to forma
pharmaceutical conpositiBa A /1 vely, the small np¥ecule inhibitor
may be co-administered at the sanme tinme or according to different treat ment
reginmens with th | east one additional active agent

L.10

1.11

NG o o 112

17



[0051] The at |east one additional active ingredient may be-a short-acting
(- adrenergi c agoni st seleéted fromthe group consisting of terhygﬁbgﬂggm@
al but er ol w@od@h@e acting [3z-adrenergic agoni st sel ected dTﬁﬂ group
consisting of salnmeterol and fornoterol; an antihistam ne se ecteg from
the group consisting of |oratadine, azelastlne and ketotifen; a-
phosphodi esterase inhibitor, an anticholinergic agent, a corticosteroid, an
inflammatory nediator release inhibitor or a | eukotriene receptor
antagoni st. [0052] In another enbodiment, the benzirnidazole conpound may
be admnistered in conjunction with at | east one additional active agent.
These active agents include antifungals, antivirals, antibiotics,
anti-inflam natories,_and anticancer agents. Anticancer agents incl ude,
but are not |imted al kyl ati ng. agents (lonustine, carnustine,
stieptozocin, nmechllg ham ne, nel phal an, uracil nitrogen nustard,
chl oranbucil cyclop osdﬁanlde i phosphagi de, ] spl atin, carboplatin
m tomycin thiotepa dacagk e_yProcar ba @ anet hyl nel am ne,
triethyleene nel am ne,” bug N\ pigSoNy oy d mtotane);

éntostati ng ?ytarabine,

antimetabolites (nethotrex&t e ~fTi exat e.
ara- CMP, fludarabine - phosphate, hydnxyurea, quorouraC| f 1 oxuri di ne,
chl or odeoxyadenosi ne gencti t abi ne, thioguanine, * and 6-mercaptopurine);
DNA cutters (bleo @i t opoi sonerase | poisons (topot ecan irinotecan and
canpt ot heci n); topd R ase |1, poi sons LS doxoi ubi di n,

i darubi cin, mtoxantrond, ten|p05|de ang et ppogsi de) ; DNA bi nders
(dactinonycin, and mt i NpH-¢
vi ncristine,
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navel bi ne, paclitaxel, and docetaxel). [0053] In apother enbodinent, the
benzi mi dazol e compound$ of the current invention dre adnlnlstqup/og/2005
conj unct i @i, golbddegne or nore other therapies. These thergpj ,g Jdegdude, but
are not limted to radiation, imunotherapy, gene therapy an surgery.
These conbi nati on therapies nay be adm ni stered sinultaneously or
sequentially. For exanple, radiation may be administered along with the
adm ni stration of 10 01/08/2005 WD 02/072090 + PCTI US02/ 06801
benzi m dazol e conpgunds, or may be admi nistered at any tinme before or after
adm ni stration of 4=;zin1dazole conpounds. [00541 A dose of about 0.01 ng
to about 100 ng pe ynbody wei ght per day of the small nol ecul e | gE

i nhi bitory compound is preferably adnlnﬂ ter in divided doses daily.

[ 00551 A nethod for f{Fe g Y6 —Associ ated with excess IgE
or abnormal cell prollfe N X is—al so di scl osed which
conprises the step of i g/t 0 the mammual an tiN8rapeuti c anmount of
a pharmaceutical formulation conprising at |east one conpound sel ected
from CGenus I, Gen,l\ and/ or Genus I1l. [00561 The nethods provided herein

BEH

for treating di se&; and processes nediated by undesired, uncontrolled or
abnormal cell proliter¥dtion, such as capcer, i_nvol ve
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adm ni stering to a. mammal .a conposition of the benzim.dazol e conpounds

di sclosed herein to inhibit cell proliferation. The néthod is T oy 2005
useful f ing or treating tunmor formation and pr n one
enbodlneg?ro ﬁ%ﬁlnventlon t he conpounds and net hods d?g%ﬁ%ﬁﬂﬁm&ﬂ
especially useful in treating estrogen receptor positive and €strogen
receptor negative type breast cancers. [00571 Other variations within the
.scope of the present invention may be nore fully understood with
reference to the follow ng detailed description. Brief Description of the
Drawi ngs [ 00581 Figure 1 shows suppression of spleen cell proliferation
responses by Conpound 1.82. Spleen cell cultures were established from
nai ve BALE/c mice. and incubated for 4 days in the presence of stinulus.
and drug. Cultures e pulsed for 4 hours wth 3Hthym dine and
harvested. Detaile cription of the Preferred Enbodi nent [00591 The
present invention is directed to small nohecule_jnhibitors of IgE which
are useful in the treatse andy or hma or any di seases where
| gE i s pat hogeni c. THE i) af ffect 2 synthesis, activity,

rel ease, netabolism degra ante and/ or phar oki netics of

| g. The particular conpounds olsclosed herein were i-dentified by their

ability to suppres | evel s in both ex vivo and in vivo assays. The
S

conpounds di scl 0sé€ In the current invention are also useful in the
treatnment of disea ansociated with
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abnormal cel | ul ar prollferatlon including, but not Iimted to,:
t unor genesi s and other “proliferative diseases such as cancers, 01/08/2005

i nfl ammatas ¥o4baedyr ders and circul atory di seases. Devel o 03
optlnlzatlon o? clinical treatnent regi nens can be nonitore %yﬁ bse of
skill in the art by reference to the ex vivo and in vivo assays-descri bed

bel ow. 11 01/08/ 2005 WD 02/072090 PCT/ US02/ 06801 Fx Vivo Assay [00601 This
system begins with in vivo antigen prinmng and neasures secondary anti body
responses in vitro. The basic protocol was docunented and optim zed for a
range of paraneters including: antigen dose for primng and tinme span ‘
follow ng primng, nunber of cells cultured in vitro, antigen
concentrations for _eliciting secondary IgE (and other 1g's) response in

vitro, fetal bovi gerum (FBS) batch that will permt optiml |gE response
hi vitro, the i Lance of prinmed CD4+ T cells and hapten-specific B

cells, and specifi f‘of the ELI SA agsay for IgE (Marcelletti and Katz,
489 (1991) in eor ed herein by reference).

Cel | ul ar Innunology 35
j 00611 The act ual pr%to- tm i or th or o] &ct was adapted for a nore
hi gh throughput anal yse _ nlce wer e |nnun|z§§ .p. wth 10 pg

DNP- KLH adsorbed onto 4 hg a unland sacrificed after da Spl eens were

exci sed and honoifiijid in a
. N
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ti ssue grinder, washed twi.ce, and maintained i n DVEM suppl enented with 10%
FBS, 100 U m penicillin;. 100 pg/m streptonycin and 0.0005% (1/08/2005
2- mer capt Spl een cell cultures were established ~3 . mLlion
cells/m ﬁlg}d%ﬁ’zﬁ \o/vel | in quadruplicate, 96-well plates) i ﬁ&%ftuﬁg%éégsence or
absence of DNP-KLH (10 ng/m ). Test conpounds (2 pg/m and 50 ng/m) were
added to the spleen cell cultures containing antigen and incubated at 37 C
for 8 days in an atnosphere of 10% CO2. [00621 Cul ture supernatants were
collected after 8 days and 1g's were neasured by a nodification of the
specific isotype-sel ective ELISA assay descri bed by Marcelletti and Katz
(supra). The assay was nodified to facilitate high throughput. ELISA pl ates

were prepared by coqting with DNP-KLH or DNP- OVA overni ght. After bl ocking
wi th bovine ser uum' n (BSA), an aliquot of each culture supernatant :

was diluted (1:4 i osphate buffered salitte (PBS) with BSA
sodi ui n' azi de and! en 20), added to the ELISA plates, and incubated

overnight in a'humdifiled hox at 4C. Ig§ | ¢ s were quantitated foll ow ng -
successi ve incubation® wi it Wt ed- glat#/anti mouse 1 gE (b GAME),
AP-streptavidin and sub 7 [ Q0641 Anti gen-specifigs3kgd was neasured

simlarly, except that culture supernatants were diluted 200-fold and

bi oti nyl at ed- goat am nouse |1 gd (b- GAMGL) was substituted for b- GAMVE.

| g&a was neasur e ELI SA plates that were coated with DNP- KLH fol |l ow ng
a 1:20 dilution o uNure supernatants and incubation with

bi oti nyl at ed- goat o)
. N 1.39
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antinouse | g&a (b-GAM=a). Quantitation of each isotype was determ ned by
conpari son 12 01/08/ 2005 WD 02/ 072090 PCT/ 0S02/°06801 to a staqﬂpygggqgggs
The | evelyef ﬁgtablllty of all antibody was about 200- 4 @ﬁu and

t here was Iess than 0.001% cr oss- reactivity with any other 1Tg B ype in
the ELISA for IgE. In Viva Assay [0064] Cbnpounds found to be active in the
ex vivo assay (above) were further tested for their activity in
suppressing | gE responses in vivo. Mce receiving | owdose radiation prior
to immuni zation with a carrier exhibited an enhanced | gE response to
challenge wth antigen 7 days later. Admnistration of the test conpounds
imediately prior to and after antigen sensitization, neasured the ability
of that drug to suppress the IgE response. The |evels of antigen specific
IgE, 1gd and | gQ&2g serum were conpared. 100651 Fenmal e BALB/ cByj mce
were irradiated w ¥ b0 rads 7 hours after initiation of the daily light
cycle. Two hours | atef,"™m he mce were |nnun|zed i.p. with 2 pg of KLHin 4
ng alum Two to seven cgpse utlrye days o\ |nj ections were initiated 6
days later on either & ol or\t dai ..ish'TypicaIIy, i.p.

i njections and oral gavagés we vdnynitst ered as suspenrsiyons (150

pUm ection) in saline with 10@6ethano| and 0.25% nethylcellul ose. Each

treat ment group mazijjf?osed of 5-6 mce. On the second day of

ﬁ *QH:}CH" s
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drug. administration, 2 pg.of DNP-KLH was adninistered i.p. in 4 ng alum
imrediately following the-norning injection of drug.- Mce wer e ol pO8 7405
days foII ydg Job8>- KLH chal | enge. [0066] Antigen-speci flg tﬁﬁ@iﬁgﬁ and

| g&a ant1bodi €S were neasured by ELI-SA. Periorbital bl e&f

centrifuged at 14,000 rpmfor 10 mn, the supernatants were dil-uted 5-fold
in saline, and centrifuged again. Antibody concentrations of each bleed
were determ ned by ELISA of four dilutions (in triplicate) and conpared to
a standard curve: anti- DNP IgE (1:100 to 1:800), anti-DNP lg&a (1:100 to
1:800), .and anti-DNP Igd@ (1:1600 to 1:12800). Active Conpounds of the '
Present Invention [00671 The foll ow ng series of conpounds, identified
under subheadi ngs us 1, Genus Il and Genus IIl, were found to be potent
i nhibitors of IgE iijigth ex-vivo and in vivo nodels. These conpounds al so-
exhibit anti-proli ive effects, and, as such, nay be used as agents to
treat hyperproliferatign o|§prders

[0068] One family of § .
present invention includ®

,Iudlng cancer. Conpounds of Cenus |
inhibitors in accordance with the
car.boxam des, defined by the

foll owi ng genus (Genus I): 1.50
L,
0,
N
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01/08/ 2005 WD 02/072096, PCT/ US02/ 06801 Rt R3 ~R4- R2-N/ , N -0 X R Genus
| [0069] wherein R is selected fromthe group consisting of H @1 £fogdkyds
benzyl, wddmetbenzyl and di-al kyl ami no al kyl, wherein sggpgisédiosss al Kyl
is selected fromthe group consisting of a straight chain, branched or
cyclic alkyl; [0070] wherein R and R2 are independently sel ected fromthe
group consisting of H, alkyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said substituted

het eroaryl contain 1-3 heteroatons, wherein said heteroatomis

i ndependently sel ected dgyromthe group consisting of nitrogen, oxygen and
sul fur; 10071] whe n sai d substituted phenyl, substituted naphthyl and

substituted hete ) cont ain 1-3 substduents wherein said substituent
is selected fromthe g conS| sting @ H haI ogens, pol yhal ogens, al koxy
group, substituted aI aI subst 01
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al kyl, dial kyl am noal kyl , hydroxyal kyl, OH, OCH3, COQN, COCK" COR , CN,
CF3, OCF3, N2, NRR, NHCOR and CONRR ; [00721 wherem R3 and @/9392005
independe,*;‘;dééé)s,fgE cted fromthe group consi st i ng of H, ak@[_ fsjl
het er oar yl” “an 5?\1 [0073] wherein R is selected fromt 6?58% o
consisting of H alkyl, substituted al kyI , C3-C9 cycl oal kyl, substituted
C3-C9 cycl oal kyl, polycyclic aliphaties,:. phenyl, substituted phenyl,
napht hyl , substit ut ed napht hyl , heteroaryl and substitut ed het eroaryl ,
wherein said heteroaryl and said substituted heteroaryl contain 1-3
het eroat ons, wherein said heteroatomis independently selected fromthe
group consisting of nitrogen, oxygen and sulfur [00741 wherein X and Y are
i ndependent|ly selecteg fromthe group consisting of H halogens, alkoxy,
substituted al koxy, alkyl, substituted al kyl, dial kyl am noal kyl , a
hydroxyal Jyl, OH & COON, CN, CF3, OCF3, N02, COCOR', CHO and COw; and
[ 00751 wherein R' i Cg al kyl, wherein said d-Cs alkyl is selected
from the group cons# sty traloght chain, branched or cyclic alkyl.
5024 06801 [00761 The follow ng specific
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I on of the benzi4n dazol e carboxam de genus (Genus 1): 15 01/08/2005

definit
WD 02/ 072090 PCTI US02/06801 O 01~~ 01 N1.10 O A NO1.2 aNIY0®/2005
JCIN 1.3 wé-'bﬁ/&zoéo- /' NN1.4 aNO/ F _ PCT/US02/06801
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aN\-~N1.5 aNFFd, NI\ NFF 1.6 16 01/08/ 2005 WD 02/072090
PCT/ US02/ 06801 aN 0 1.7 ‘aN O 0\ N~ NL8 aNIN U 01/08/2005

WO 02/072090 PCT/US02/06801
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L9 aNOar~N. NC N1.10 aNO CNL11 aN 1.12 .17 01/08/2005 WD
02/ 072090 PCTI US02/ 06801 aN (A 0 N 1.13 aN | %C 0-..yb 01/08/2005

WO 02/072090 PCT/US02/06801 .
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ON\ NI.14 aN\ N1.15. . aNO N1.16 aNO N1.17. aNo 1.18 18

01/ 08/ 2005 WD 021072090 PCT/ US02/ 06801 aN O a!N F 01/08/2005
WO 02/072090 _ PCT/US02/06801
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1.19 aNO-00a~NN\.,” NC 1.20 ~/\NOCt\ O aINN1.21 aNOO
1.22 aNO O\ NNQO:- 123 aNO Oa,. \ N - 01/08/2005

WO 02/072090 PCT/US02/06801
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N 1.24 aN N 1.25 01/08/2005 WD 02/072090 PCTI US02/ 06801 aN N 1.26 N N O
/' 1T\ NCH8 N1.27 aNO- @\ I \ N H3C 1.28 aN O \'N N 1.29 @&N08/2005

WO 02/072090 PCT/US02/06801.
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o, anf ~-~aN NCH3 130 (aN 0 N 1.31 20 01/08/ 2005 WO 02/072090
PCT/ US02/ 06801 aN O 1.32" aN 0 ~ 1 \ (n N N 1.33-"ON ao, N 1.347,/08/2005

‘W0-02/072090 - PCT/0S02/06801
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aN _ O Ny 1.35 aN O 0-~aN N 1.36 ONO N-I aN 1.37 21 01/08/2005 WO
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WO 02/ 072090 PCTI US02/ 06801 ON N 1.44 ON N 1.45 ONcr, r" N-o N I.46
ONNF4 1.47 NO1- CH3 1.48 aN .49 23 01/08/ 20057 WO 02/ 07208008/2005

PCT/ US02/ Qa8 a78000-- PCT/US02/06801
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\ N/ 11.50 aNO1.51 _ aNO O/ I ~NN1.52 ad%N O~-\/_~NH N
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aGit N1 \ MJL/vt N1.55 24 01/08/2005 WD 02/072090 PCTI US02/ 06801 cc o
O\ I\ /\'NC 1.5 ccO/ I\ / N~ FN157 NaOCH Ndg;»8geH8s

N OO aN.JN ditsieo PCT/US02/06801
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aCH3 NN v d 1.60 cc-NFF 1.61 25 01/08/ 2005 .WO 02/072090.
PCT/ 0S02/ 06801 H H4 1.62' H~ UHy, 1.63 HA1.64 HN\Q 1.65 01/08/2005
WO 02/072090 PCT/US02/06801
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1.66 to 1.67 26 01/08/2005 WD 02/072090 PCTI US02/ 06801 N x o~ L68 ' A
o~e1.69 NU\ NQJ:tai1.70 N/ | N- UF L71 F~ 01/08/2005

WO 02/072090: PCT/US02/06801
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L72 a NOIN N HI173.27 01/08/ 2005 WO 02/072090 PCT/US02/06801 F\ | N
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01/08/ 2005 WO 02/072090. PCTI US02/ 06501 ~ N 1.86 \. N\ N 1.87 -ell \ | "\
0l1.88 O\ 1\ /\ N@aol.89 \ FFI1.90 ~ 1 N1.91 30 01/98/3805 o4&

02/ 0720904 BGElH5a9g/ 06801 PCT/US02/06801

L,

I.164

1.165

L.166

L167

1.168

1.169

43
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aN N L110 ac SINo ay 1,111 o 1.112 aNCHa C , /\ N N 1.113 C aN HaG
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[0077]  Compounds of Genus I may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Scheme I
Synthetic Scheme 1

0 | 0
C
Ho«"\@ NH, H)k©\ 6H§N02 ,lk©:
\NHZ Noz 155"16000
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»
N
H
A R
NH
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Y DMF

R1~ l!  Hy/5%PdC R1-
N N

I
I

R-]s Jﬁ
N

Synthesis of the Compounds of Genus 1 o

[0078] Syntheﬁc‘_Schemc I shows one method thai can be used to prepare the
compounds of Genus I. One skifled in the art will apprcciéte that a mumber of different
synthetic reaction schemes may be used to synthesize the compounds of Genus 1. 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 yiel& comparable results.
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10079] In step one, compound A or salt thereof is prepared from a
cyclocondensation reaction of 34-diaminobenzoic acid or salt thereof and 4-
nitrobenzaldehyde. The cyclocondensation reaction may be prepared in a solvent with
heat. An example of the solvent is niirobenzene. The temperatwe of the
cyclocondensation reaction is from about 100°C to about 200°C, preferably about 155°C to
about 160°C. The same compound can be prepared by a two-step process, as follows:
reacting the diamine with p-nitrobenzoyl chloride in the presence of a base such as tri-
ethylamine, DIEP, DMAP, or pyridine, or other such base; and, cjrcliging the resulting
amide (by elimination of a mole of water) with PPA, H;S04 or other dehydrating agents at
an ambient temperature to generate the benzimidazole ring.

[0080] In step 2, compound A or salt thereof is treated with ammonia or amine
to obtain compound B or salt thereof. The amide formation reaction may occur in the
presence of a coupling agent, or by converting it to an acid chloride and then reacting it
with an amine (such as aromatic amines, ajiphatic amines, heterocyclic amines and the like)-
in a solvent in presence of another base to absorb the acid produced. This can be carried
out with or without heating. An example of the coupling agent is 1,1’-carbonyldiimidazole
(CDI), EDC, and other similar coupling agents. An example of the solvent is N, N-
dimethylformamide (DMF), THF, pyridine, triethylamine or mixed solvent system such as
DMF and THF, and the like.

[0081]  In step.3, compound B or salt thereof can undergo. reduction to yield
compound C -or salt thereof. The reduction may be accomplished by catalytic
hydrogenation in the presence of a catalyst in a solvent system. The catalysts are Pd, Ni,
Pt, and the like. An example of the agent used for catalytic hydrogenation is hydrogen in

A the presence of 5% Pd-C. The reduction can occur in a ﬁydroxyﬁc -solvent, such as
- = . methanol or ethanol, or a mixed solvent system such as DMF-M¢OH, or in acetic acid, or
-in the presence of some acid in 2 hydroxylic solvent, and the like.

[0082] In step 4, compound C or salt thereof is alkylated or acylated at the
amine by treatment with the appropriate reagents. In Synthetic Scheme I, compound C is
shown to react with Ry-X and R-X to alkylate or acylate the amine. It is understood that
R3 and Ry are groups that alkylate the amine and X is a leaving group. -The amino group
can be acylated with reagents, such as acyl halides, anhydrides, carboxylic acid, carboxylic

- esters, or amides. The amino group can be alkylated with alkyl halides in the presence of a
base, preferably for the production of a tertiary or hindered amine and the like. An
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ﬂteﬁaﬁve method to alkylating the amino group is to reductive aminate. In a reductive
amination, the amine condenses with an aldehyde or ketone to give an imine.
Subsequently, the imine is reduced to yield an alkylated amine. In a reductive amination,
the R3 and R4 groups may not have leaving groups upon reaction with the amine. Still
another alternative method is reaction of the amine with a diazo compound. The acidity of
amines is not great enough for the reaction to prbceed without a catalyst, but BF3, which -
converts the amine to a complex, enables the reaction to take place. Cuprous cyanide can
also be used as a catalyst.
[0083] - Compound D is representative of the compounds in Genus I
[0084]  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 compounds of compounds A-D.
[0085]  In the processes described herein for the preparation of compounds A-D -
- of this invention, 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. lniroducﬁ.on 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.
[0086] . The products of the reactions described licrein are isolated by
conventional means such as extraction, distiliation, chromatography, and the like.
[0087]  Starting materials not described herein are available commerclally,
. known, or can be prepared by methods known in the art; . ' '
-[0088]  The salts of compounds A-D described above aie prepared by reacting
the appropriate base or acid with a stoichiometric equivalent of the compounds of
- compounds A-D.
Conpounds of Genus IT-
[0089]  Another family of small molecule IgE inhibitors in accordance with the
present invention mclude benzimidazole-2-benzamides, defined by the foliowmg genus
(Genus II): :
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o)

R . Genus 11

[0090]  wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alky] is selected from the group
consisting of a straight chain, branched or cyclic alkyl; |

[0091]  wherein R; and R; are independently selected from the group consisting
of H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic
aliphatic groups, 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; )

[0092]  wherein said substituted phenyl, substituted naphthyl and substituted
heteroaryl contain 1-3 substituents, wherein said substituent is sc_alected from the group
consisting of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl, substituted
alkyl, dialkylaminoalkyl, hydroxyalkyl, OH, OCHs, COOH, COOR’ COR’, CN, CF;, OCFs,
NO,, NR'R’, NHCOR" and CONR'R"; '

[0093] wherein R, and R4 are independently selected from the group consisting of
H, alkyl, aryl, heteroaryl and COR”;

[0094]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroary! 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]  wherein X and Y are independently selected from the group consisting
of H, halogens, alkoxy, substituted alkoxy, alkyl, substituted. alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCHj, COOH, CN, CF3, OCF;, NO,, COOR"", CHO and COR""; and -

[0096]  wherein R is a C;-Cy alkyl, wherein said C;-Cy alkyl is selected from
the group consisting of a straight chain, branched or cyclic alkyl.
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[0097] The following specific compounds are 'encompassed within the
definition of Genus IT:
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ON44 HD Synthesis of the Conpounds of Genus 1 [0078] Synthetic Schene
| shows one method that can be used to prepare the conpounds of0@@g§2005
One sklll%ﬂ%gg7%§§ art will appreciate that a nunber of differen

synt hetic % schenmes may be used to synthesize the &6 Hﬁgm%f Genus
|. Further,- one skilled in the art will understand that a nunber of
different solvents, coupling agents and reaction conditions can be used in
the syntheses reactions to yield conparable results. 48 01/08/ 2005 WO

02/ 072090 PCTI US02/ 06801 [00791 In step one, conpound A or salt thereof is
prepared froma cyclocondensation reaction of 3,4-diam nobenzoic acid or
salt thereof and 4- nitrobenzal dehyde. The cycl ocondensati-on reacti on may
be prepared in a solvent with heat. An exanple of the solvent is

ni trobenzene. The tenperature of the cyclocondensation reaction is from
about 100C to about 200C, preferably about 155C to about 160C. The sane
conpound can be prepared by a two-step process, as follows:
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reacting the diamne with p-nitrobenzoyl chloride in the presence of a base
suclh as tn- ethyl alm ne;--DI BPEj DI(VISP, f)r pyri di ne,f_or? ot Iher such tmas;a{;)s?rr?q)of)
cyclizin , Iting amde y elimnation of a nole g ter) w

PPA, st%"?’“ﬁf’ér dehydrating agents at an anbient tenBéT’ﬁg(l?ﬁ]é o]
generate the benzim dazole ring.-[00801 In step 2, conmpound A or salt
thereof is treated wwth ammonia or amne to obtain conpound B or salt
thereof . The ami de formation reaction may occur .in the presence of a
coupling agent, or by converting it to an acid chloride and then reacting
it with an amne (such as-aromatic am nes, aliphatic am nes, heterocyclic
am nes and the [0088) Compowds\afnGerivn Ibroae e esyothesized: b ran aepavargorils or b
the acid produce Thi s n_be i I, b it . kg, An
exanpl e of r?aﬁgmfou ﬂ‘”f“ngl g%eﬁ—? i s%{i’ﬁ%as&ﬁ%‘ﬁ%% dﬂ“r%?‘%a*zﬁ& %ﬁ%%a&dt@ X , and
ot her si i ldesigmaeediBynthgtieSbeis II: An exanpl e of the solvent is N N

di met hyl f ormam de (DWF), THF, pyrjdi,n triethylanmne or m xed sol vent
system such as DWW and THF, and yﬁgleﬁﬁ’ﬁg“.emf%&] In step 3, conpound B or
salt thereof can, undergo reduction to yield conpound C or salt thereof.
The reduction may be acconplished by catalytic hydrogenation in the
presence of a catalyst in a solvent system The catalysts are Pd, N, Pt,
and the |like. An exanple @of the agent used for catalytic hydrogenation is

hydrogen i gnthe Migsencellof~5% Pd- C. ¢ oS edoiSl LD _gan QGCuipcy a
hydr oxylic so .t, stich’ a t(g&nohm—e%t—hanolk@f ﬁ—-@d{so vent system
such as DVF- Me€HA ~nm; i n acetf cyAaci 4, orH N <0 :

o

E N
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0N N 3 N-R, col OzN'N | 2 OH
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\@ﬁ o) DMF ' hf 0
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Synthesis of the Compounds of Genus IT
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in the presence of some acid in a hydroxylic solvent, and the |ike. [0082]
In step 4, conpound C or salt thereof is alkylated or-acyl at ed gﬁgﬂjg/zo(w

am ne by _ with the appropriate reagents. In Synt

conmpound gis %gﬁown to react with R3-X and R4-X to al kyl a&trh%‘) yllngte t he
amine. It is understood that R3 and R4 are groups that al kylate the am ne
and X is a | eaving group. The am no group can be acylated with reagents,

such as acyl hal mfb‘éf aévﬁmﬁ%@aﬁmeqem%ﬁhé eneffold dhat G BOYIAItE prep@BitRs S, OF
am des. The am no group “can be al kylated with al kyl halides in_the presence

of a base, ¢omwbwndstaif\Genns [k Hanenkiled én the artovillappiseigetpst aopumien gbdigigreahi n
and the |1 kﬁ%%pﬁgaég réa%u@#rﬂél pdlsd t&@u%éx%ﬂ:@% GlddsRURRSAL Mk bR | ve

met hod to a I'ng mno group Is to reddctive am nate. In a
reductive skitleddn therart wﬂbwadarstwddl@ndewsb@ ofjidifferent salvemtncgupling agentyaed t o

i ne. I " 2RSS S s bt bRl kS Ebtle BB TV TSN g
groups upon reagioop withh sn‘ejjeomm cvpowidi [ oramalt hkereall tierpregarede fromt hod is -
G eat  onoudHPEApBSL TR oh GEp e SO PRANRE % srbiyaet BlR kel *uhfch
converts t hguchas RAethyP4-ForafTBRhe4te) @hab}fﬁﬁoﬁdbasmﬁ@édcﬁﬁh inAy bedeeridd aaciv a
Cuprous Cyasgllv(ejlg “(r:l?hnhea?l SE?:mtl)i;e)lelsJ% go!?esnts mc(::lfaié {:enzene or other solvents with an
oxidizing agent to convert imidazolines to imidazoles. The same compound can be
prepared by a two-step process, as follows: reacting the diamine with p-carboalkoxy
benzoyl chloride in presence of a base such as tri-ethylamine, DIEP, DMAP or pyridine or
such other base; and, cyclizing the resulting amide (by elimination of a mole of water) with
PPA, H,804 or other debydraiing agents at an ambiént temperature to generate the-
benzimidazole ring.
[01008]  1In step 2, compound E or salt thereof is treated with a base to hydrolyze
the ester to the acid with a base such as a lithium hydroxide solution or an aqueous sodium
hydroxide, and the like, thereby obtaining compound F or salt thereof. The deprotection
reaction may occur in the presence of solvents such as water or alcohol such as methanol or
ethanol, THF, and the like, |
[0101] In step 3, compound F or salt thereof is treated with ammonia or an
amine to obtain compound G or salt thereof. The amide formation reaction may occur in
the presence of a coupling agent or by converting it to an acid chloride and then reacting it
with an amine, such as a:omanc amines, ahphatm amines, heterocyciw ammes and the
like, in a solvent in’the presence of another base to absorb the acid produced. This reaction
can be carried out gglﬁwr without heating.” Examples of the coupling agent inlende 1,1°-
carbonyldiimidazole (CDI), EDC and other similar coupling agents. Examples of solvents
include N, N-dimethylformamide (DMF), THF, pyridine, triethylamine, or mixed solvent
systems such as DMF and THF, and the like.

[0102] .In step 4, compound G or salt thereof can undergo reduction to yield
compound H or salt thereof. The reduction may be accomplished by catalytic -
hydrogenatien, preferably in the presence of a catalyst in a solvent system. The catalysts
are Pd, Ni, Pt, and the like. An example of the agent used for catalytic hydrogenation is
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[00831 Conpound D is representative of the conpounds in Genus I. [0084] One
skilled in the art wilf appreciate variations in the sequence a

wi |l recoggl iations in the appropriate reaction co rom -t
anal ogougﬁ roglgczt\éla(g)ns shown or ot herw se known whi ch nay Bgé%g'ﬁa’ﬁqatel y
used in the processes above to make conpounds of conpounds A-D. [00851 In
the processes described herein for- the preparation of corrpounds A-D of

thi's i nvertydmgen ihte pRGbhce BN Bd-COITHRNEMRE ¥ GeRURS BideoxgRE eolvddty el |
recogni zed by one skilled in the art of organjc chem str}i’/ and acgordi ngly
iace )

the use ofSughisaghangl.sthapglqip tt’gsogf%tﬁa@tmssqtbé%@wrbw GeBgate t he
processes fmfh@ ﬂﬁ@ﬂ?s%nﬁ% 'lﬁ'alé%d&)f}%?&ve Eps may not be expressly

illust rat ction an sw ta protecting groups
are wel | knovvn [011031 he Imstep 6f compguamd E atraltitereof is Sated! with e:xmp@lhel,ldeﬂow

G eene, " e t|v n nt he New Yor k 1981
Coo861 The B imEingT SRR dhlleor THE SR IERYT pay Shorfly SR e

convent i ofase, shrs tsﬂﬂiylamaemdlm ordxyﬂﬂmblmﬂlﬂwhkechrmmvmmqﬂm and

commer ci it D oAk R B B RS PR BSEh e See Bt PHEbHe ar
[ 00881 Thhemgt One bpecifiverampis ofthbbake dcpyridie. Qho ygecHicexpnpipaf td sblyerrteact i ng
tc(t;rerpggﬁ&g tazthg!bgse @mm d with a stoichionetric equival ent of the :
[0104]  Ifnecessary, in step 6, compound I or salt thereof is treated with an alkyl
halide in the presence of a base to perform N-alkylation of the amide. Secondary amides
can be alkylated by the use of a base, such a sodium hydride, for proton abstraction,
followed by reaction with an alkyl halide. This reaction can be run in a convention solvent
system or under phase transfer conditions. Amides can also be alkylated with diazo -
. compounds. In another method, N-alkyl amides can also be prepared starting from
alcohols by treatment of the latter with equimolar amounts of the amide, PhsP, and diethyl
. azodicarboxylate (EtOOCN=NCOOE) at rcom temperature.
1[0105]  Compound Kb} is representative of the compounds in Genus I1. )
[0106]  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 etherwise known which may be appropriately used in the processes
above to make compounds of compounds E-I(b).

[0107]  In the processes described herein for the preparation of compounds E-

s 1(b) of this invention, the requitements for.protective groups are generally well-recognized

#..bY.ome. skilled in the art of organic chemistry, and. accordingly the use of éppr'@priate

- - protecting gmnps‘is-nqces,satily 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.
[0208] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like, -
[0109]  Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.
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Conmpounds of Genus || [00891 Anot her famly of small nolecule |IgE
inhibitors in accordance wi'th the present invention include 01/08/2%%5

%) @rodagegnzam des, defined by the foll ow ng genu I
01/ 08/ 2005 V\D 02/ 072090: PCT/ US02/ 06801 O O R2- . %Tﬁ[ﬁﬁﬁb@oh

benzim d

Y R Genus |1

Cl-C5 al kyl, benzyl, p-fluorobenzyl and di-al kyl am no al kyl, wherein

Cr-C5 alkyl is n
o anohod or Cyciﬁi lkSTes?%Qotggi?:%m BUPTE-10RUBIcEbEDEbodf a o aéug,sa&e&aeg
sel ect ed f ribenappeopgjate Upase omsicit with

cycl oal kyl

erelrn are |l naepen dent |

Compounds of Genus Il
[0111]  Another family of small molecule IgE inhibitors in accordance with the
present invention include benzimidazole-bis-carboxamides, defined by the following genus

(Genus II):
RZ—N /IL ~Rs
>—CE »Q

[0112]  wherein R is selected from the group consisting of H, Cy-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C1-C5 alkyl is selected from the
group consisting of a straight chain, bfanched or cyclic alkyl;

[0113]  wherein Ry and R are independently selected from the group consisting
of H, alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic
aliphatic groups, phenyl, substituted phenyl, naphthy!, siibstituted naphthyl, heteroaryl and

Genus III

* -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;
- [0114]  whersin said substituted phenyl, substituted naphthyl and substituted

-+ hetercaryl-cortiin' 13 ‘substituents, wherein sdid substitnent is selected from"thie group
- consisting of H, Halogens; polybalogens, alkoxy grotipy substituted alkoxy; alkyl, substituted
' ‘alkyl, dialkylaminoalkyl, hydroxyalkyl, OH, OCHy, COOH, COOR’ COR’; CN, CF3; OCF;,

' NOz; NR'R’, NHCOR and CONR'R’; - o

[0115] wherein R; and R are mdependenﬂy selected from the group consisting of

H, alkyl, aryl, heteroaryl and COR";
[0116]  wherein R” is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,

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

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

70

X~~ a

[ 0090] wherein Ris selected fromthe group consi'sting of H,

said-

a stoidijoragtii lequisalpmit oft thee epramtoryds 0&3 9
&%Fﬁéds?‘-'é@d C3-C9 cycl oal kyl, polycyclic aliphatic groups,
phenyl , subs enyl , napht hyl , substit ut ed napht hyl , heteroaryl.

and



substituted heteroaryl, wherein said heteroaryl and said substit ut ed
heteroaryl contain 1-3 'heteroatons, wherein said- heteroatom|301/08/2005
mdependeg%,l(%, ﬁh gcted fromthe group consisting of nitr 502

sul fur 9 f erein said substituted phenyl, substitute nap yl and
substitut ed heteroaryl contain 1-3 substltuents, wherei n sai d substituent
is selected fromthe group consisting of H hal ogens, polyhal ogens, al koxy
group, SUbshétErHQt@ﬂ @ldﬁﬁf.‘éﬁderﬁbksﬁkcte&%ﬁ; ﬂfb%&@ coﬁélﬁ ,ofd:h@déé}ﬂé&ﬂﬁ&paﬁrk}"
hydr oxyal kyl , OH, , NHCOR
and CONRR ; 91{1@693] V\/ner ein R3 and R4 are |ndependently selected fromthe
group consi st NOpoRi7) H wiitdhy kand'hro 12 e%ﬁ@ﬁf_}’élec%ﬁq}o%gmupc%%%‘%gwere' n

R is selected fromthe group consistin , substituted " al kyl

C3- C9 cycl oHl kiylggerssy bedltoxy.u setetitaRd Colkomr | dwlkamwﬂy@M|@ﬂwhlphaﬂkﬁ

gngg:tutzgﬁj@&%&%@f ﬁfﬁ%gpglﬁg bgé’ﬁi?'g’ aﬁéﬁs sal sugsff&?dﬁgdyl and

het eroaryl cont gons}- 3mwnam,-cmwmmmm,h@mmmmﬁmme
i ndependent | selected fro r ou onsi,st of nitrogen, oxygen and
sul fur; [0 f%(“'&i%z g@“‘?"ﬁﬁg ﬂiﬁe sel ected fromthe group

consi sting of Ffollmﬂ 08 s follotie@X Ysp Sdoiﬂpuﬁlﬁﬁl aiekemmpahdeal withiab ¢ie t ut ed.
al kyl, di aI 8!%&& hydroxyal kyl, OH OCH3, COON, CN, CF3, OCF3,
NO2, COOK", °5H and
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[ 00961 wherein R' is a G -Cs alkyl, wherein said C2-Cs alkyl is.selected
from the group consisting of a straight chain, branched or cypldf/@lg

51 01/ 08/ $R9P&s07¥eh 02/ 072090- PCTI JJSC2/ 06801 [00971 The f%kh&yggg%ife%Q%S

conpounds are enconpassed within the definition of Genus 08/ 2005
WD 02/ 072090 PCT/US02/06801 NN{ ) ~J Il.2 O" H.. H\ I \ Y\-UN--0O
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NNII.O NN-()~ 11.10 00-iINN111.11 HO HNI \ ~ .\ ONNO
11.12 O QAN N 54 -0 11.13 01/08/2005 WO 02/072090 PCT/ US02/ 068D%0% /2005
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NHH11.55 |'" HaC* \ 1 \ / OH NN -- - dH 11.56 HNTri II1.57 aoq
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N N - CH3 11.90 66 01/08/2005 WO 02/072090 PCT/.US02/ 06801 [0098]
Conpounds of Genus || -may be synthesized by any conventional rgaCthgn005

known i n Exanpl es of syntheses include the foll t| ons,
desi gnat ed nt%?etl c Schenme Il: Synthetic Schenme If O%%Eﬁ&fp% CGH5N02

02N OCH3 NHz OCH3 | / HO LI OH (ag TUF R3NH R@NNN—R4CD] N N OH
14;: NHOIl r H Dm '

% QN
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GF Hz/ 5%d-C MOHO R3.RC1 R3 HN-\~NR4 RzY. R4OPyr|d|neO/ /o

THP H .i(a) base, R-XR-. RB Rz NNNR4 HI(b). 5}mhesfs%g %005
Conpounds, ‘1?@%% U 67 01/08/2005 WO 02/072090 PCT/ US02/ 06801 68]t8
Synt heti c”Sc ? shows one nethod that can be used to
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compounds of Genus Il. .One skilled in the art wil] appreciate that a nunber
of different syntheses reactions may be used to. synt hesi ze the ¢pppa 05
of CGenus {vl oz}f}{o%tg one skilled in the art wll underst&% t hat a numnber
of different nts coupling agents and reaction condl ¢ /U280 be used
in the syntheses reactions to yield conparable results. [0100] In step one,
conpound E or salt thereof is prepared froma cyclocondensation reaction
of 4-nitro-1, 2-phenyl enediam ne or salt thereof and an al kyl (such as

met hyl 4-fornyl benzoate) The cycl ocondensati on reaction nmay be carried out
ina solvent with heat. Exanples of solvents include nitrobenzene or other
solvents with an oxidizing agent to convert imdazolines to im dazoles.
The sane conpound c e prepared by a two-step process, as follows:
reacting the dianingﬁﬁfth p- car boal koxy benzoyl chloride in presence of a
base such as tri-ethyl &
and, cyclizing the res
PPA, H2SO4 or ot her dehy

DI ED, DVAP or pyridine or such other base;
aphdes (by elimnation of a nole of water) with
nts at an anbient tenperature to
generate the benzim dazole ring. {01001 In step 2, conpound E or salt
thereof is treated with a base t drolyze the estermoighe acid with a
base such as a lithium hydroxide solution or an aqueous sodi um hydroxi de,
and the like, there obt ai ni ng conpound F or salt thereof. The :
deprotection reacti may occur in the presence of solvents such as water
or al cohol" such as net, ethanol TIIF, and the |iKke.

1 ne,
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[0101] In step 3, conpound- F or salt thereof is treated wth ammonia or an
amine to obtain conpound G or salt thereof. The anide formation yeagRi/AH0oS
may occur?‘;(p mg%bgopresence of a coupling agent or by converting it to an
aci d chl or 4% then reacting it with an anine, such af¢ $801 ani nes,
al i phatic am nes, heterocyclic amnes, and the like, in a solvent in' the
presence of another base to absorb the acid produced. This reaction can be
carried out with or without heating.' Exanples of the coupling agent
inlcude 1,1 - carbonyldiimdazole (CD), EDC and other simlar coupling
agents. Exanples of solvents include N. N-dinethylformamde (DVF), THF,
pyridine, triethylamne, or mxed solvent systens such as DM and THF, ‘and
the like. [01021 In,.step 4, conpound G or salt thereof can undergo
reduction to yield ound H or salt thereof. The reduction nmay be
acconpl i shed by catalyng hydrogenation, preferably in the presence of a
catalyst in a sol vent syAl em The catalysts are Pd, Ni, Pt, and the |iKke.
An exanpl e of the agent @ alytic hydrogenation is 68 01/08/2005 -
WO 02/ 072090 PCT/ US02/ 0680 drogeh in the presence of 5% Pd-C. The
reduction can occur in a hydroxyli ol vent, such as r’iﬁtﬂ?nol, et hanol, in
a m xed sol vent system such as OH, in acetic acid;“or in the
presence of sone aciFUl a hydroxylic solvent, and the |iKke.

.
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[01031 In step 5, conpound H or salt thereof is treated with an. acyl halide
to obtain -conmpound | “or salt thereof. The acylat|0n reaction }
the pres ‘gé })f a base, such as tri-ethylam ne, DI ED, DNVAP orrmtyl?g?z?@a?)
and the |VRIM7Y solvent such as THE, DMVF or Et3N, perQVH%n # the

| i ke. The reaction may occur with or mnthout heating. One specific exanple
of the base is pyridine. One specific exanple of the solvent s
tetrahydrofuran (THF). [0104] If necessary, in step 6, conpound |I or salt
thereof is treated with an alkyl halide in the presence of a base to
perform N-al kyl ati on of the am de. Secondary am des can be al kyl ated by
the use of a base, such a sodium hydride, for proton abstraction, followed
by reaction with an alkyl halide. This reaction can be run in a convention
solvent system or Gﬁﬂé; phase transfer conditions. Am des can al so be

al kyl ated with diazo npounds. I n another nethod, N-alkyl am des can al so
be prepared starting frQ qlcohols by treat nent of the latter with

equi nol ar amounts of the A3P, " and di ethyl azodicarboxyl ate

(Et OOCN=NCOCEt) at room té nﬁer ufe. [01051 Conpound | (b) is representative
of the conpounds in. Genus H [Oxg?] One skilled in t wi || appreciate
variations in the sequence and ther, will recogniz riations in the
appropriate reactio nditions from the anal ogous reactions shown or

ot herwi se known whi clplmay be appropriately used in. the processes above to

make conpounds of conpdunds E-1(Db).
0 9]
OO
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? | TIL130
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[01071 In the processes described. herein for the preparation of conpounds
E - I(b) othis invention, the requirenents for, protecti,ve group f '
generally well-re<coguized by,-one skilled in the,art of organﬁ%ﬁ/68/2005
chem st r yWO#72880r di ngl y the use of appropriate protecPCRESHIOWBAL, iS
necessarily inplied by the processes of the schenes herein, although such
groups nmay not be expressly illustrated. Introduction and renoval of such
suitable protecting groups are well known in the art of organic chem stry;
see for exanple, T.W Geene, "Protective Goups in Oganic Synthesis"
Wley (New York), 1981. [01081 The products of the reactions described
herein are isolated by conventional neans such as extraction,

distillation, chromatography, and the like. [01091 Starting materials not
descri bed herein arezgﬁﬁilable commercially, are known, or can be prepared. .
by met hods known in art. 69 01/08/2005 WO 02/072090 PCT/11S02/06801
[0110] The salts of congounds E-1(b) described above are prepared by
reacting the appropridtég v:‘-ﬁgg,écid with a stoichionetric equival ent of
t he conpounds of conpounds E-I'th) ¥ Conmpounds of Genus ill [01111 Anot her
famly of small nolecule IgE inhi?%yﬂ?s i n accordance %ﬁﬁgsthe
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present invention include benzim dazol e-bi s-earboxam des, defined by the
followng genus (CGenus:111): Rt O R2=N/ i RO?T-/I NN XR \()@@Pz%dég)
a )

[ x1121 i is selected fromthe group consisting of - y
benzyl ,N%gés#fﬁ'gﬁ%benzyl and di-al kyl ami no al kyl, wher ei nngf‘b‘;(‘}%Pﬁc@E al kyl
is selected fromthe group consisting of a straight chain, branched or
cyclic alkyl; [01131 wherein Rt and R2 are independently selected fromthe
group consisting of H, alkyl, substituted al kyl. C3-C9 cycl oal kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and
substituted heteroaryl, wherein said heteroaryl and said substituted
heteroaryl contain %3\ heteroatons, wherein said heteroatomis
i ndependent |y sel ect g
sul fur, [01141 wherel id substituted phenyl, substituted naphthyl and
substituted heteroarylg nikai Ay 1'6" 3 tbstftuents, wherein said substituent
is selected fromthe grouaw'ﬁa si’Sti ng of H, hal ogens, polyhal ogens, al koxy
group, substituted al koxy, alkyl, fi?bStitUted
T .

HI.139

F,
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@ I1.141

1142

I1.143

111144
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al kyl, dial kyl am noal | cyl , ~hydroxyal kyl, OH, OCH3, COON; COOW COR , CN, CF3
OCF3, N2, NR R, NHCOR and CONR R 101151 wherein R3 and R4 "ﬁf/OS/ZOOS
independe émﬁg@ct ed fromthe group consisting of H, al E%

het eroaryl [0116] wherein R is selected fromt R &FSB%{ES‘?%"I
consisting of H alkyl, substituted alkyl, C3-C9 cycloal kyl; substituted
C3-Cy cycl oal kyl, pol ycycl ic aliphatics, phenyl, substitut ed phenyl ,

napht hyl , substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3

het er oat ons, wherein said 70 01/08/2005 WD 02/072090 PCTfUS02/ 06801
heteroatom i s i ndependently selected fromthe group consisting of nitrogen,
oxygen and sulfur [Q4171 wherein X and Y are independently selected from
the group consi sti niﬁ g . hal ogens, al koxy, substituted al koxy, alkyl, ..
substituted al kyl, di"alkyl am noal kyl, hydroxyal kyl, OH OCH3, COQON, CN,

CF3, OCF3, N2, COX',o "; and [01181 wherein R' is a Cl1-C3
al kyl, wherein said Cl- I'§ selected fromthe group consisting of a-
strai ght chain, branched or cycligsalkyl. [01191 The foll owi ng specific
conpounds are enconpassed Wit hi ; 1145
N
g esay,
(5 II1.146
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definition of Genus Il1l: 71 01/08/ 2005 WO 02/072090 PCT/1JS02/06801 \ N N
aNol~\ NN $.2 aNZI-0 (m-- 111.3 NNIII.%47/ 111.s 111.&/6%/2005
01/ 08/ 20%0 0%299%/'072090 PCT/ US02/ 06801 F ‘
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01 111.7 aNNN11.8 \ N.411.9 npn, / I11.10 an ~cai, 1I1.11 ,.N
I11.12 73 01/08/2005 WD02/072090 PCTIUS02/06801 aN" 0 (r)r-1 § Aoy 2005

111.13 MCRy0azgee! P CX 1H 14 PCT/US02/06801

[0120] Compounds of Genus III may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,
designated Syuthetic Scheme III:

Synthetic Scheme ITT

Iz

) o 9
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Synthesis of the Compounds of Genus IIT
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aN NN/ 111.15 aNH..,. 111.16 1IT.17 O.i lc=r\~f V 'p 111.18 74
01/08/2005 WD 02/ 072090 PCT/US02/06801 4 0 J 1H 19 111.20 0 QitasZobs

M 22 WO 02/072090 PCT/US02/06801

[0121]  Synthetic Scheme 3 shows one method that can be used to prepare the
compounds of Genus IIl. One skiiled in the art will appreciate that a number of different
syntheses reactions may be used to synthesize the compounds of Genus III. Further, one
skilled in the art will understand that a number of different solvents, coupling agents aud
reaction conditions can be used in the syntheses reactions to yield comparable results.

{0122] In step 1, compound J is prepared from a cyclocondensation reaction of
3,4-diaminobenzoic acid or salt thereof and 4-alkoxycarbonyl benzaldehyde. The
cyclocondensation reaction may be carried out in a solvent with heat. Examples of solvents
are nitrobenzene and other solvents with an oxidizing agent to convert imidazolines to
imidazoles. The same compound can be prepared by two-step process, as follows: reacting
the diamine with p-carboalkoxy benzoyl chloride in the presence of a base such as tri-
ethylamine, DIEP, DMAP or pyridine or other such base; and, cyclizing the resulting amide
(by elimination of a mole of water) with PPA, H;S04 or other dehydrating agents at an
ambient tempt;mhn'e to generate the benzimidazole ring, _

[0123]  In step 2, compound J or salt thereof is treated with an inorganic acid

- halide such as thiony! chloride, POCl;3, PCls, and the like, or an organic acid chloride such
as oxalyl chloride, and the like, or a mixed anhydride ,such as t-butyl chloroformate, and
the like, to obtain compound.K, or similar reactive intermediates, and salt thereof. The
reaction may occur in the presence of an inorganic acid halide agent or organic acid
chlorides or mixed anhydrides, and the like in a solvent. One specific example of the
inorganic acid halide agent is thionyl chloride. One example of the solvent is DMF.

[0124] In step 3, compound K or salt thereof is treated with ammonia or an
amine to obtain compound L or salt thereof. The amide formation reaction may occur in

- - the:presence of a coupling agent;-or:by converting it to an acid chloride or mixed-anhydride
and then reacting it with an amine, such as aromatic amines, aliphatic amines, heterocyclid

. ‘amines, and the like, m a solvent in the presence of another base to absorb the acid
‘produced. This can be carried out with or without. heating. Examples of the coupling
agenis ra‘ire 1,1°-carbonyldiimidazole (CDI), EDC, and other similar coupling agents. The
amide formation reaction may occur in the presence of a base in a solvent. Examples of the
solvent include &, N-dimethylformamide (DMF), THF, pyridine, triethylamine or mixed
solvent system such as DMF and THF, and the like. : )

j0125]  Instep 4, compound L or salt thereof is treated with a base to hydrolyze
the ester to the acid, with a base such as a lithium hydroxide solution or an aqueous sodium
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hydroxide, and the like, thereby obtaining compound M or salt thereof. The deprotection
reaction may occur in the presence of solvents such as water or alcohol, and the like,
including methanol, ethanol, THF, and the like.

[0126] In step 5, compound M or salt thereof is treated with ammonia or an
amine to obtain compound O or salt thereof. The amide formation reaction may occur in
the presence of a coupling agent or by converting it to an acid chloride or mixed anhydride
and then reacting with an amine, inchuding aromatic amines, aliphatic amines, heterocyclic
amines, and the like, in a solvent in the presence of another base to absorb the acid
produced. This can be carried out with or without heating. An example of the coupling
agent is 1,1’-carbonyldiimidazole (CDI), EDC and other similar coupling agents. The
amide formation reaction may occur in the presence of a base in a solvent. An example of
the solvent is N, N-dimethylformamide (DMF), THF, pyridive, triethylamine, and the like,
or-a mixed solvent system such as DMF and THF, and the like.

[0127]  Alternatively, compound M or sait thereof is treated with an inorganic .
acid halide to obtain compound N or salt thergof. . The reaction may occur in the presence
of an inorganic acid balide agent in a solvent. An-example of the inorganic acid halide
agent is thionyl chloride. An example of the solvent is DMF.

[0128]  Then, compound N or salt thereof is treated with ammonia or an amine
to obtain compound O or salt thereof. The amide formation reaction may occur in the
presence of a base in a solvent. .

[0129] Compound O is representative of the compounds in Genus III

[0130]  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 ottierwise known ‘which may-be appropriately used in the processes
. +above to make compoundsof compeunds J-0. -~ e

f0131] - In the processes described herein for the preparation -of compounds J-O
‘of this invention, the reqtﬁréments 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.
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[0132] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.
{0133]  Starting materials not described herein are available commercially, are

known, or can be prepared by methods known in the art.
[0134]  The salts of compounds J-O described above are prepared by reacting
the appropriate base or acid with a stoichiometric equivalent of the compounds of

compounds J-O.

EXAMPIE 1
Preparation of Compounds of Genus 1
A Preparation of Benzimidazole Carboxamides
Preparation of 2-{4-Nitrophenyl]benzimidazole-5-carboxylic acid:

[0135] A mixture of 34-diamino benzoic acid (300 g; 1.97 mol) and p-nitro
benzaldehyde (298 g; 1.97 mol) in nitrobenzene (15 L) were heated around 155°C - 160°C .
overnight. The reaction mixture was cooled to room temperature and the precipitated solid
was filtered, washed with ether several time to remove all nitrobenzene. The product was
treated with charcoal in hot DMF (2L), filtered and then stirred at RT and diluted with ether
(6L) to give 393 g of solid. The crude solid was again treated with charcoal in hot DMF

- (1L), filtered and then diluted with methanol {5L) and cooled around 0°C. The product was
then crystallized again from DMF and ether to .give 225 g of the pure product. This was
used in the next step. .

Preparation of 2-{- 4—N1trophem;1]benzmzdazale-S-ﬂV-cycIohexyI}carbaxyl amide:

_ [0136] = The carboxylic acid was then converted to the cyclohexyl amide as
- follows.. A mixture of the acid.(1.0 g;3.53 mmol) and CDI(0.6g, 4.24 mnel) in DMF (20
L) was stirred.at RT for 3 h:and then cooled to-0°C and treateéd with cyclohexyl amine

(0.36 g, 0.42 mL; 3.65 mmol) and stirred for 1 h and then filtered. The crude product was

recrystallized from DMEF and ether to yield 0.68 g of the desited product.. This was used in

the next step without any further purification. The product showed a single spot on TLC

and different from the starting material. . ‘

Preparation of 2-[4-Amino?I{enyﬂbenzﬁnidazole-S-(?\Iecyclohexyl)carboiyi amide:

[0137] A mixture of the above carboxyl amide (0.5 g; 1.37 mmol), 5% Pd-C .
(0.35 g) and methanol was stirred in an atmosphere of hydrogen gas until the required
amount of hydrogen was taken up. The catalyst was filtered off and the filtrate was
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concentrated to give a solid (430 g). The product showed a TLC single spot, different from
the starting material.

Preparation of 2-[4-((5-methyl isoxazolyl)-3-carbamido)phenyl]benzimidazole-5-(N-
cyclohexyljcarboxyl amide:

[0138] A mixture of 5-methyl isoxazole-3-carboxylic acid (0.23 g; 1.80 mmol),
okalyl chloride {0.46 g; 3.58 mmol) and a drop of DMF in CH;Cl; (10 mL) was heated to
reflux for an hour. The reaction mixture was concentrated to dryness and the crude acid
chloride was used as is in the next reaction. A mixture of the amine above (0.5 g; 1.50
mmol), the crude acid chloride, THF (50 mL) and pyridine (0.54 g) was refluxed overnight.
The reaction mixture was poured into water (600 mL). The crude product was filtered,
washed with water and hexane and dried. The yield was 380 mg; with a melting point
>310°C. The product showed a single spot on TLC, :

pyridyl) carboxyl amide
Preparation of 2-{4-Nitrophenyl[benzimidazole-5 -ﬂ\/iz-pyriayl)carboxyl amide:

[0139] - A mixture of 2-[4-Nitrophenyl]benzimidazole-5-carboxylic acid (20.0 g;
0.071 mol) and CDI (17.2 g; 0.11 mol) in DMF was stirred at RT for three hours and then
cooled to 0° C and then added 2-amino pyridine (7.3 g; 0.078 mol) and continued to stir at
RT ovemnightt HPLC showed incomplete reaction. Additional CDI (17.2 g} and 2-
aminopyridine (7.3 g) were added and then heated to make a clear solution and stitred an
additional 24 hours. TLC analysis showed the reaction to be incomplete, so additional
amount of 2-aminopyridine (7.3g) was added along wit DMAP (13.4 g; 0.1imol) and
stirréd overnight. TLC showed the reaction was complete, the reaction mixture was poured

- o into ‘water (3.0 L), stirred for an hour, filtered, washed with water and ether (3X100mL)
* nd-dried. The yield was 17 g (67%). This was used in the next step without any other
- purification: TEC showed one spot (CH2C12-CH30H : 9:1).
Prepdration of 2-[4-Amino-phenylJberzimidazole-5-(N-2-pyridyl)carboxyl amide:

. [0140] A mixture of 2-—-[4-Nitropher‘1yl]benzimidazole-5-(l\l_ -2-pyridyl)carboxyl
amide (17 g; 0.47 mol) and 5% Pd-C 93.0 g) in methanol; (1.0 L) and DMF (200 mL) was
stirred under hydrogen until the reaction is complete. The catalyst was filtered off and
concentrated and then poured into water fS.O L), filtered, washed with water and ether -
(3X100 mL) and oven dried under vacuum at 80°C. The yield was 10g, with a melting
point of 260°C - 265°C. TLC showed a single spot with CH;C-CH;OH (9:1) as eluents.
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2-[4-(N-(I-adamantyl-carboxamido)phenylJbenzimidazole-5-(N-2-pyridyl)carboxyl amide:

[0141] A  mixtwe of  2-4-Amino-phenyllbenzimidazole-5-(N-2-
pyridylcarboxyl amide (2.6 g; 0.7.89 mmol) and pyridine (2.9 mL) in THF (250 mL) was
heated to make a clear solution, The reaction mixture was then treated with 1-
adamantylcarbonyl chloride (1.88 g; 9.47 mmol) in THF (10 mL) and the mixture was
heated to reflux for 24 howrs. The mixture was poured into water (1.5L) and stirred for one
hour, filtered, washed with water (3X50 mL) and ether (3X50mL) and dried. It was
treated with charcoal and re-crystallized from THF and methahol—. The filirate was diluted
with ether (150 mL}) and ceoled to -70°C for 4 hours when the product crystallized out. It
was filtered, washed with ether and dried. The yield was 2.9 g, with a melting point of

' 333°C - 336°C. TLC showed one spot with CHC-CH;0H (9:1) as eluent.
EXAMPLE 2 ' '
Preparation of Compounds of Gepus 11

benzimidazole: S
Preparatior: of 2-(4-carbomethoxy-phenyl) 5 -nitro-benzimidazole:

[0142] A mixturc of 4nitrophenylens-1,2-diamine (634 g) and methyl-4-formyl
benzoate (680 g) was heated in nitrobenzene (17 L) at 150 - 155° C for 24 hours, cooled to
RT and the product filtered, washed with ether (3x 1.0 L) and dried to give the desired
product. Yield 800 g. TLC one spot: (9:1)-CHaCl-CH30H.

Preparation of 2-(4-carboxy-phenyl)-S-nitro-benzimidazole:

[0143] A mixture of the above ester (800 g), THF (2.7 L) and water (2.6 L) was

treated with LiOH (339 gy and stirred-atRT. The- “progress of the reaction was followed by

P it thie hydiolysis was complete, - The reaction mixture was: diluted with hot water

(2.0 L), charcoal and then filtered. The filtrate was diluted with 2.0 kg of ice and water

(1.0 L) and acidified with conc. HC). The product was filtered, washed with water and then

“recrystallized from hot DMF (7.0 L) (with charcoal treatment) and filtered. The filtrate was

diluted with ether (7.0 L) and chilled to 4.0 ° C. The product was filtered, washed with
ether and dried. Yield 537 g; m.p. >355 " C, TLC one spot: (9:1)-CH,Cl,-CH;0H.

- Preparation of 2-(4-N-(2-methyl-cyclohexyl) benzamido)-5-nitro-benzimidazole: .

[0144] A mixture of the above acid (20.0 g) in DMF ( 400 mL) was treated with

CDI (13.7 g) and the mixture was stirred at RT for 2.0 hours and then treated with 2-
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methyl-cyclohexyl amine (11.2 g). The reaction mixture was heated to reflux for 16 hours.
It was poured into ice-water (3.0 L) and stirred at RT for 16 hours. The crude product was
filtered, washed with water (3x100 mL) and ether and dried. Yield 19 g; TLC one spot:
(9:1)-CH,Cl,-CH;OH.
Preparation of 2-(4-N-(2-methyl-cyclohexyl) benzamido)-3-amino-benzimidazole:

[0145]  The above nitro amide (19.0 g) was hydrogenated in presence of 5% Pd-
C (4.0 g) in MeOH (600 mL). The catalyst was filtered off and the filtrate was
concentrated under vacuum and the residue was treated with ether (200 mL) and filtered.
The residue was then recrystallized from THF, MeOH and hexane. The product was
filtered, washed with hexane and oven dried. Yield 10.5 g; TLC one spot: (9:1)-CHxClp-
CH;0H. :
Preparation of 2-(4-N-(2-methyl-cyclohexyl) benzamido)-5-(benzamido)-benzimidazole:

[0146] A mixture of the above amine (0.5 g) in THF (50 mL) and pyridine (0.53
mL) was heated to a clear solutmn and the solution was treated drop wise with benzoyl -
chloride (0.24 g) in 10 mL THF. The reaction mixture was heated to reflux for 24 hours,
cooled and then poured into water (600 mL). The product was filiered, washed with water,
ether and dded. The crude product was treated with charcoal in hot THF-methanol and
filtered. The filtrate was diluted with ether and chifled. The product was: filtered, washed
with ether and dried. Yield 338 mg; m.p. 285-289" C; TLC one spot: (9:1)-CH;Cly-
CH;OH. ' )

Co - EXAMPLE3.
- . Preparation of Compounds of Genus ITf

- " -acid'¢yelohexyamide: o ,
- Preparation of 2—(4—metﬁowbwbonyl-phenyl)—SH—benzoimidazole-5—carboxylic acid:

[0147] - . A mixture of 3,4-diaminobenzoic acid (300 g) and methyl-4-formyt
benzoate (324 g) in nitrobenzene (8.0 L) was heated at 150 -155° C for 24 hours and then
cooled to-<10" C when the product crystaltized out. It was filtered and then washed with
ether (3x200 mL) and vacuum dried. Yield 320 g, m.p. 308 -309°C. This was used in the )

- next step without any additional purification.
Preparation of 2-{(4-carboxy-phenyl)-3H-benzoimidazole-5-carboxylic acid:
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[0148] A mixture of 2-(4-methoxycarbonyl-phenyl)-3H-benzoimidazole-5-
carboxylic acid (4.1 g) in THF (15 mL) and water (18 mL) and LiOH (1.74 g) was stirred
for 16 hours at room temperature and then mixed W:ith hot water (100 mL} and charcoal.

. The mixture was filtered and the filtrate was diluted with ice and water (100 mL) and
acidified with conc. HCL The crude diacid was filtered, washed with water and ether and
then recrystallized from THF and MeOH. Yield 3.3 g; TLC single spot [CH,Ci-CHsOH
©:)]. | ’ -

[0149]  Prepavation of 2-(4-Cyclohexylcarbamayl-phenyl)-3H-benzoimidazole-

S-carboxylic acid cyclohexyamide: :

[0150] A mixtore of 2-(4-carboxy-phenyl)-3H-benzoimidazole-5-carboxylic

acid (0.50 g) in DMF (50 mL) and N-methylmorpholine (0.72 g) was chilled to -10"-20"C

and then added isobutyl chloroformate (0.60 g) dropwise maintaining “the temperature.

After 10 min, cyclohexylamine (0.53 g) in DMF (10 mL) was added dropwise. The

mixiure was then slowly allowed to come to room terﬁperaﬂne and stirred for 48 hours,

The reaction was followed by TLC for completion. The mixture was then poured in water

(600 mL), filtered, washed with water and ether and recrystallized from THF and MeOH.

A second recrystallization was done using charcoal to give pure product. Yield 270 mg,

mp. 334 -337'C.

benzimidazole:

[0151] A mixture of 2-(4-methoxycarbonyl-phenyl)—3H-bénzoimidazole-s—
carboxylic acid (5.0 g) in DMF (250 mL) and CDI (7.1 g) was stirred at RT for 3.0 hours
and then ireated with cyclohexyl amine (2.0 g) and refluxed for 96 hours. The reaction

' mhixture was coeled and then poured into water (2.0 L) and stirred at RT for 16 hours. The
- \product was filtered, washed with water and ether and then recrystallized from THF,
" methanol and ether. Yield 04 . TLC one spot (9:1)- CHyCly-CHyOH. .

[0152]  This ester was hydrolyzed to give the acid which was used to couple

with various amines to give the unsymmetrical bis amides.

and insymmetrical bis-amides: _
{0153] A mixture of 3,4-diaminobenzoic acid (1.71 g) and 4-(N-cyclohexyl)- .

- benzamido)-benzaldehyde (2.6 g) in 200 mL nitrobenzene was heated at 150 155" C for _16
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hours. It was cooled, filtered, washed with ether and dried. Yield 1.9 g; TLC one spot

(9: 1)- CHzClz-CHaOH.
[0154]  ‘The acid was then coupled with various amines with CDI in DMF and/or

THF to give the unsymmetrical bis amides.
D, Preparation of 2-(4-carboxv-phenyl)-5~(N-cyclohexyl-carboxamido)-

benzimidazole: _

[0155] A mixtwre of 52 g of 2-(4-carbomethoxy-phenyl)-5-(N-cyclohexyl-
carboxamido)-benzimidazole in THF (50 mL) and water (40 mL) was added LiOH (1.73
g). The mixture was stirred at RT for 2 hours and then mixed with charcoal and stirred
with slight heating and then filtered. The filtrate was chilled in ice and then acidified with
conc. HCI to pH 1.0. The acid was filtered, washed with water and ether and dried. Yield
47 g, HPLC 95%, m.p. 311-314 * C. This was coupled with various amines to give
unsymmetrical bis amides using CDI or isobutyl chloroformate as coupling agent. One
such example is as follows: A mixture of the acid (0.5 g) in THF (50 mL) and N-methyl -
morpholine (0.64 g) was cooled to ~10 20 * C and then drop wise treated with isobutyl
cholroformate (0.3 g). The reaction mixiare was stirred for 10 min and then 1-adamantane
amine was added to the mixture and the reaction mixture was stimed for 15 hows. The
reaction mixture was poured into water and ice and then filtered, washed with water, ether
and then recrystallized from THF/MeOH to give the desired product. Yield 320 mg, m.p.
>355°C. '

EXAMPLE 4
S sion of IgE Response ,

' [0156] - ‘Thé inhibitory activity of the smallmolecules of the present invention were

" assayed using both the ex vivo'and in vivo assays as described above, All of the compounds

presented above were active in suppressing the IgE response. In the ex vivo assay, compounds

in Genuses I-I produced 50% inhibition at concentrations ranging from 1.pM:to 100 pM. In

the in vivo assay, the compounds were effective at concenirations ranging from léss than about

0.01 mg/kg/day to about 100 mg/kg/day, when administered in divided doses (e.g., two to four

times daily). for at least two to seven consecutive days. Thus, the small molecule inhibitors of
the present invention are disclosed as being useful in lowering the antigen-induced increase in -

IgE concentration, and consequently, in the treatment of IgE-dependent processes such as

- allergies in generat and allergic asthma in particular.
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treatment of IgE-dependent processes such as allergies in general and allergic asthma in
particular.

EXAMPLE 5
Effects on Cellular Proliferation

[0157} A variety of experiments were performed in an effort to determine the
effect of the benzimidazole compounds on cellular proliferation. These experiments
ultimately measured *H-thymidine incorporation into proliferating cell DNA. The
specific procedizre varied with the cells and the stimuli. Cells derived from mouse spleen
were cultured at 3 million per ml; cell lines were seeded at 0.1 to 1 million per ml
Splenic B cells were isolated by T cell depletion and stimulated with phorbol myristate
acetate (PMA) (10 ng/ml) plus ionomycin (100 nM), or -4 (10 ng/ml) plus anti-CD40
Ab (100 ng/ml). T cells were depleted prior to culture by incubating spleen cells first
with a cocktail of anti-Thyl ascites (10%), anti-CD4 Ab (0.5 pg/ml) and anti-CD8 Ab
{0.5 pg/ml), foliowed by guinea pig complement (adsorbed). Cell lines were unstimulated
or stimulated with Human Epidermal Growth Factor (EGF) (100 ng/ml). All cells were
cultured in 96-well plates for 2-3 days and pulsed for 6 to 14 hours with 50 pl of 3H-
thymidine (50 uCi/ml).

[0158] In spleen cells, Compound 1.82 suppressed B cell proliferation
responses to PMA/ionomycin and IL-4/anti-CD40 Ab (Figure 1) with approximately the
‘same potencies as it suppressed in vifro IgE responses to IL-4/anti-CD40 Ab. Similar
inhibition potencies were obtained for Compound 1.82 in ConA-stimulated T cell
proliferation and LPS-stimulated B cell proliferation (preformed by MBS ‘Pharma),

- ‘suggesting a lack of specificity in the action of these drugs. On the other hand, a battery
of immunological tests performed with Compound 1.82 demonstrated litile other effects
other than inhibition of ConA-stimulated cytokine release.

[0159] In tumor cells, the results with splenic Iymphocytes led to a further
analysis of cellular proliferation by measuring the growth of tumor cells in the presence
of these drugs. The initial analysis was performed with murine M12.4.1 lymphoma cells,
either un-stimulated or stimulated with IL-4/anti-CD40 Ab. Compound 182 suppressed
the proliferation of M12.4.1 cells but with lower potency that observed in stimulated
spleen cells. However, the potency of Compound I.82 increased when the cells were
cultured with JL-4/anti-CD40 Ab. This stimulation is known to induce the activity of NE-

¥B in M12.4.1 cells.
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[0160] A similar approach was used fo 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-xB inhibition and the action of the drugs. Breast cancer cells offer a good
model for testing this phenomenon because they are predominantly of 2 types; estrogen
receptor (ER) -positive and ER-negative. The latter cells tend to be less differentiated,
have a higher density of EGF receptor expression, and are more resilient to treatment.
Proliferation of ER-negative/EGFR-positive cells also tends to be driven by NF-xB and
thus a selection of these cells were tested for proliferation responses to drug in vitre. The
proliferation of all of the EGF-responsive cell lines was potently inhibited by Compound
1.82 in vitro. Conversely, only 2 of the 5 ER-positive cell lines were potently inhibited by '
drug. _
[0161] Compound 1.82 exert an anti-proliferative activity to T and B
lj!mphocytes exposed to a variety of immunogenic stimuli in vitro. These actions are
highly potent and paralle} their IgE-suppression activity. Although the mechanism of this
action is unresolved, much is known about the mechanism of IL-4/anti-CD40 Ab-induced
IgE production. A major factor in this response is the transcription activator, NF~xB.
This factor has been implicated in the proliferation of a number of tumor cells and thus
these drugs were tested for activity on the proliferation of various tumor cell lines i vitro.
Our experiments revealed that a number of tumor cell lines are sensitive fo the effects of
£Lompound 1.82, and that.proliferation of many of the sensitive lines may. be driven by
NF-«B factors. However, other cell Jines known to be driven by facters other than NF-xB
(e;g., ‘the ER-positive HCC 1500 and ZR-’TS-I). Thus, Compound 1.82 appears to
selectively act on certain tumor cells. Other compounds disclosed in accordance with the
present invention are a_lso expected to exhibit similar characteristics, barticularly those
compounds which are structurally similar to Compound I.82.

Treatraent Regimens )
[0162])  The amount of the benzimidazole compounds which may be effective in
treating a particular allergy or used as an anti-proliferation agent will depend on the nature of
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the disorder, and can be determined by standard clinical techniques. The precise dose to be
employed in a given situation will also depend on the choice of compound and the
seriousness of the condition, and should be decided according to the judgment of the
practitioner and each patient’s circumstances.

[0163]  As an anti-allergy therapy, appropriate dosages can be determined and
adjusted by the practitioner based on dose response relationships between the patient’s IgE
levels as well as standard indices of pulmonary and hemodynamic changes. Moreover,
those skilled in the art will appreciate that dose ranges can be defermined without undue
experimentation by following the protocol(s) disclosed herein for ex vive and in vive
screening (See for example Hasegawa etal., J Med. Chem. 40: 395-407 (1997} and Obmori
et al,, Int. J. Immunopharmacol. 15:573-579 (1993); employing similar ex vivo and in vive
assays for determining dose-response relationships for IgE suppression by naphthalene
derivatives; incorporated herein by reference).

[0164]  Initially, to exert anti-allergic or anti-asthmatic effects, suitable
dosages of the compounds will generally range from about 0.001 mg to about 300 mg per
kg body weight per day in divided doses, more preferably, between about 0.01 g and 100
mg per kg body weight per day in:divided doses. The compounds ave preferably
administered systemically as pharmaceutical formulations appropriate to such routes as oral,
aerosol, intravenous, subcutaneously, or by any other route which may be effective in
providing systemic dosing of the active compound. The compositions of pharmacéutical
formulations are well kaown in the art. The treaiment regitmen 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. JgE. response to a single antigen

. challenge in-animals when_ carried: ont 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 ﬁfe;:[uency of dosing and duration of treatment may be determined by the skilled
practitioner, and modified as needed to provide optimal IgE down-regulétion, depending on .
nature of the allergen, the dose, frequency, and duration of the allergen exposure, and the
standard clinical indices. | |

[0165] In one embodiment of the px—'esent invention, an IgE-suppressing

| compound may be administered in conjunction with one or more of the other small

molecule inhibitors disclosed, in order to produce optimal down-regulation of the
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patient’s IgE response. Further, it is envisioned that one or more of the compounds of the
present invention may 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 smail molecule IgE-inhibitors
herein disclosed may be administered separately from the additional drugs, but during the
same course of the disease condition, wherein both the IgE-inhibitor(s) and the pailiative
compounds are administered in accordance with their independent effective treatrnent
regimens.

[0166] As an anti-proliferative therapy, the appropriate. dose of the
benzimidazole compounds disclosed herein may be determined by one skilled in the art.
Pharmacologists and oncologists can readily determine the appropriate dese required for
each individual patient without undue. experimentation, based upon standard treatment
technigues used for other anti-proliferation and chemotherapeutic agents.

[0167])  Initially, suitable dosages of the anti-proliferation  benzimidazole
compounds will generally range from about 0.001 mg to about 300 mg per kg body

-weight per day in divided doses, more preferably, between about 0.01 mg and 100 mg per kg
body weight per day in divided doses. Most preferably, to exert anticancer effects, the dose
will range from about 1 mg to 100 mg per kg body weight per day. The compounds are
preferably. administered systemically as pharmaceutical formulations appropriate to such
Toutes as oral, asrosol, intravenous, subcutaneously, or by any other rouie which may be
effective in providing systemic dosing of the active compound. - :
s 0168)¢  Idedlly ope of more benzimidazole compounds of the present invention
-should bs ‘administered to: achieve peakplasma concentrations of the -active agent, as
determined by ene of skill in the art. To achieve adequate plasma levels, the pharmaceutical
“formulation may be injected intravenously in an appropriate solutibn, such as a saline
solution or administered as a bolus of the active ingredient. A :
{0169]  The treatment regimen used in accordance with several embodiments of
- the current invention preferably involves periodic administration. Moreover, as with other
_.chemotherapeutic agents, long-term therapy may be indicated. Weekly, daily or twice daily
' administration for a-period of one to three years may be required for some patients. Thus, in

a preferred embodiment, the compound is administered for at least six months at regular
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periodic intervals. However, the treatment regimen, including frequency of dosing and
duration of treatment may be determined by the skilled practitioner, and modified as needed
to provide optimal anti-proliferation effects, depending on nature of the disease, the extent of
abnormal cell growth, the type of cancer, the tissues affected, and standard clinical indices,
[0170]  One skilled in the art will understand that the ideal concentration of the
anti-proliferation compounds in the formulation depends upon several pharmacokinetic
parameters, such as, absorption, inactivation, metabolism and clearance rates of the drug. as
well as other known factors. One skilled in the art will also appreciate that the concentration
will vary with the severity of the condition to be treated. Other factors which may affect the
treatment dose include, tumor location, age and gender of the patient, other illnesses, prior
exposure to other drugs, and the like. One skilled in the art will appreciate that for any
pariicular patient, specific treatment regimens will be evaluated and adjusted over time
according to the individual patient’s requirements and according to the professional
Jjudgment of the medical practitioner administering the treatmment. _ :
[0171]  In one preferred embodiment, compounds of the current-invention are
orally admiinistered. Preferably, ol formulations will include inert diluents. or edible
carriers.  Oral dosages may be encapsulated in gelatin or formed into tablets. Oral
administration may also be accomplished by using granules, grains or powders; syrups,
suspensions, or solutions. One skilled.in the art will understand that many acceptable oral
compositions may be used in accordance with several embodiments of the present invention.
For example, the active compound may be combined with standard excipients, adjuvaunts,
lubricants, swestening agents, enteric coatings, buffers, stabilizing agents and the like.
[0172] Im one embodiment of the present invention, 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, axmber:iy fragments
or derivatives, cytokines, and receptor Higands expressed on the cells to be treated.
[0173]° In several embodiments, 'campoundS- of the current. invention are
~-administered in conjunction with other active agents, which either supplement or facilitate
the action of the benzimidazole compound or cause other independent ameliorative effects,
These additional active agents include, but are not limited to, antifingals, antivirals,
antibiotics, anti-inflammatories, and anticancer agents, Proteciants, ﬁhich include carriers or
agents which protect the active benzimidazole compound from rapid metabolism,
degradation or elimination may also be used. Controlled release formulations ean also be

' used in accordance with several embodiments of the current invention.
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[0174} In ons emﬁodiment of the present invention, 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, chlerambucil
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 (bleomyein);
topoisomerase . poisons (fopotecan irinotecan and camptothecin); topoisomerase I
poisons (daunorubicin, doxorubicin, idarubicin, mitoxantrone, teniposide; -and etoposide);
DNA binders (dactinomycin, and mithramyein); and spindle poisons (vinblastine,
vincristine, navelbine, paclitaxel, and docetaxel).

[0175]  Fusther, it is envisioned that one or more of the compounds of the
present invention can be administered ih combination with other therapies, such as
radiation, immunotherapy, gene therapy and/or swrgery, in. order to treat
hyperproliferative diseases, including cancer. Such combination therapies envisioned
within the scope of the present invention include mixing of ene or more of the
benzimidazole compounds togethier with one or more additional ingredients, known to be
effective in reducing at least one symptom of the disease condition. In a variation, the
benzimidazole compounds herein disclosed may be administered separately from the
additional drugs, but: during the same course of the disease condition, wherein both the
benzimidazole compound-and the palliative compounds are administered in-acéordance
‘with their independent effective treattment regimens. AR o
~ [0176} - While a number of preferred embodiments of the iniréﬁﬁbir and
variations thereof have been described in detail, other modifications and meéthods of use
will be readily apparent to.those of skill in the art. Accordingly, it should be vnderstoed.
that various applications, modifications and substitutions may be made of equivalents
without departing from the spirit of the invention or the scope of the claims.

HADOCS\CCT\CCT-2265.00C
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WHAT IS CLATIMED IS:
1. A compound having a formuia selected from the group consisting of:

'T1 ‘ Ta
Ro— N —
s 0aWa
0 A N \|/ |
' Y
R Genus I;

Genus‘_ 31; and
) j
T
= |
0 )l(‘\ N \ \L—/ Ry
R Genus IIT

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

wherein R; and R are independently selected from the group consisting of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyi, polycyclic aliphatic groups,
phenyl, substituted phenyl, naphthyl, substituted naphthy}, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said

heteroatom is independently selected from the group consisting of nitrogen, oxygen and sulfur;
wherein said substituted phenyl, substituted naphthyl and substituted heteroary]

contain 1-3 substituents, wherein said substituent is selected from the group consisting of H,

113



111. 130 111.131 M- O 111.132 93 01/08/2005 WD 02/ 072090 PCTI US02/ 06801
NIA _ 10 \ NNI/7vl~y 111.133 UN 111.134 |IH 135 O/ O oy Id—i}ég/z\oms
111. 137 | H 138

halogens, polyhalogens, alkoxy group, substituted alkoiy, alkyl, substituted alkyl,
dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs, COOH, COOR’ COR’, CN, CF;, OCHR;,
NO,, NR'R’, NHCOR and CONR'R;
wherein R; and R4 are independently selected from the group consisting of H, alkyl,
aryl, heteroary! and COR";
wherein R” is selected from the group consisting of H, alkyl, substituted alkyl,
Cs-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl, substituted pheryl,
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 R is
not haloalkyi;
wherein X and Y are independently selected from the group consisting of H, halogens,
alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, OH,
OCOR’, OCH;, COOH, CN, CF3, OCF3, NO;, COOR**, CHO and COR"’; and
wherein R*’ is a C;-C; alkyl, wherein said Ci-Cg alkyl is selected from the group
consisting of a straight chain, branched or 6yclic atkyl;
wherein at least one of Ry, Ry, R3, or Ry is not H.
2. The compound of Claim 1, wherein said polycyclic aliphatic group is selected

from the group consisting of adamantyl, bicycloheptyl, camphoryl, bicyelo[2,2,2]octanyl and

norbornyl.
3. The compound of Claim 1, wherein said heteroaryl and said substituted

heteroaryl is selected from the group consisting of pyridines, thiazoles, isothiazoles,
oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles, pyridazines, 1,2,3-
triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles, quinolines, iso-
quinolines, benzothiophines, benzofurans, parathiazines, pyrans, chromenes, pyrrolidines,
pyrazolidines, imidazolidines, morpholines, thiomorpholines, and the corresponding

" heterocyclics.
4, The compound of Claim 1, further comprising a salt thereof,

5. A compound represented by the formula below:
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6. A compound represented by the formula below:
& F ' OH

oﬁi\I:::]::%\ iij IJ§4
N O .

7. A compound represented by the formula below:

N

O ChHs
N
L185
N
O > < >
N o .

8. A compound represented by the formula below:
/ N

Yorod -

9. A compound represented by the formula below:

Z N
\:N Hst\

1189

10. A compound represented by the formula below:
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1. A compound represented by the formula below:
Z N
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12. A compound represented by the formula below:
N
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N H
O N
N

13. A compound represented by the formula below:
Z N

H
Z

H

14. A compound represented by the formula below:
N

HC™ X
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15. A compound represented by the formula below:

Ci.
= N
o N o)
ACI\»QN
N I.186
CHs
o~
0 .

16. A compound represented by the formula below:

@

\ N

O)UN\: :: : N (o] 1191
N [0 .

17. A compound represented by the formula below:

18. A compound represented by the formula below:

L (
N ' N

N 0 .
19. A compound selected from the group consisting of:
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S N H
07> |
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OH

4
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01/ 08/ 2005 WO 02/072090 PCT/ US02/ 06801 [01211 Synthetic Scheme 3 shows one

net hod that can be used to prepare the conpounds of Genus I1I1. ki
inthe art will appreciate that a nunber of different synt heses&ggglfijo#@g
may be used to synthesize the conmpounds of Genus IIl. Further, one skilled

in the art will understand that a nunber of different solvents, coupling
agents and reaction conditions can be used in the syntheses reactions to
yi el d conparabl e results. #221 In step 1, conpound J is prepared froma
cycl ocondensation reacti O@L 3, 4-di am nobenzoic acid or salt thereof and’
4- al koxycar bonyl benzal dehyde.¥ The cycl ocondensation reacti on may be
carried out in a solvent wt kxanmples of ,solvents are nitrobenzene
and ot her solvents with an oxid g ¥» @ A nvert imdazolines to

i m dazol es. The sane conpound cal beN pr.gps t wo- stidpl process, as
follows: reacting the diamne wth p-arboal benzoyl chloride in the
presence of a base such as tri- ethylam ne, DVAP or pyridine or other
such base; and, cyclizing the resulting am de y elimnation of a nole of
water) with PPA, 262 SOfhésonfolids o Ees ylp,rmaea%&hgﬁﬁﬁ safis thefEht ent |
tenperature to ggnera e_the benzi m dazole ring. | 123g1 I'n step 2, conpound
J or salt thereoflis fabagmegeuijcalcogposifien epmprsingciny ong ar mgee p foltowing ony|
chloride, PQehgburkls:! S, and the like,. or. an organic acid chloride such as
oxalyl chloride, and the |like, or a m xed anhydridesuch as t-butyl

chl orof ormat e, and 'F1 Ta
' Ry— N —
0 NN \ | /
b Y

Genus I;

0 0
RZ—K =4 N .._..._. A3
Ri xS N | R
il Y

Genus II; and
R 0
Ra—N @j%—@ _Rs
l N N
4" W WA
! Y
R Genus 111

wherein R is sclected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzy! and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyi;
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the Iike, to obtain conpound K, or simlar reactive internedi ates, and salt
thereof. The reaction nmay occur' in the presence of an inorganig é?

hal i de agent or organic acid chlorides or m xed anhydri des, d)]t'ﬁé ZI T
in a solvent. One specific exanple of the inorganic acid haI [ de agent

I sthionyl chloride.. One exanple of the solvent is DVWF. [0124] In step 3,
conpound K or salt thereof is treated with anmonia or an amne to obtain

conpound L or sal Mhbrhﬁrle,m‘nd Rgfwe ﬁﬂh}%ﬂd&rﬂ&@&%dtﬁ‘ﬁﬁlﬁ%tgr&ib SRV CTH, Iakyl t he.
it to an acid chloride or

f t
T xed. anhydr AR A3 syl PbSiith Cao 4751, FERYS SHPEREEDS,

am nes, al i plphériyl; sabsineRs phen?l‘?ﬁ@h%‘fﬂﬁﬁﬂsﬁtuteaﬁhﬂhﬁﬁd h%ﬂfﬁd'sﬁﬂ%ﬁmteﬁfﬁe@m&?i vent
roduced. This canh be

in the presen of ot her base_to absorb the acid
TETR RIS feforRgt anch s 5 PYbatituted é}ﬁtﬁw&d esptainn b3 dstgpriony. whgdnssdar e

carried out

1, 1’ - car bony heterostod a7ibdeperdedily)selestbi from At LhRbnsitifg &ﬁﬁtro%%' Bkided .aRMS- The

am de formation reactign pay, occur in the presence base"in a sol vent.

Exanpl es of the sol veeremyaid sybstiteted phepd: WP&SWTW@EI @Msmﬂmlilﬁfemm?l

pyridi ne, trd:c&&hﬂl—@%ﬁkﬁnﬂﬁts Whe! and
the like. [01251 In step 4, co%oﬁ%@g%ﬁg@eé ﬁsée ereH)ftﬁ %mfﬁ’

base to hydr qgsRs:  poi ey 4lkoxyh egrenp;, d subgtituted aalb@!e@ dkdh substifuted t dlkylm
hydroxi de s QliaikyifinedicyRhy@BRARYE o 86yl BH, GL160842686R ¥OROZHE VLR,

PCTI US02/ 06801
NO;, NR'R’, NHCOR " and CONR'R";

wherein R; and Ry aré independently selected from the group consisting of H, alkyl,

aryl, heteroaryl and COR;
wherein R’ is selected from the group consisting of H, alkyl, substituted alkyl,
Cs-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl, substituted phenyl,
naphthyl, substituted naphfhyl, 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 R’ is
not haloalkyl;
wherein X and Y are independently selected from the group consisting of H, halogens,
alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, OH,
OCOR’, OCH3, COOH, CN, CF,, OCF3, NO,, COOR"’, CHO and COR"; and
' wherein R™ is a C)-Cy alkyl, wherein said Cy-Cj alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
wherein at least one of Ry, Ry, Ra, or R4 is not H.

22.  The phamacentical composition of Claim 21, wherein said polycyclic
aliphatic group is selected from the group consmtmg of adamantyl, bicycloheptyl, camphoryl,
bicyclo[2,2,2]octanyl and norbornyl.

23.  The pharmaceufical composition of Claim 21, wherein said heteroaryl and
said substituted heteroaryl is selected from the group consisting of pyridines, thiazoles,
isothiazoles, oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles,
pyridazines, 1,2,3-triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles,
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hydr oxi de, and the |ike, thereby obtaining conpound Mor salt thereof. The
deprotection reaction may occur in the presence of solvents such te
or al cohol, and the like, including nmethanol, ethanol, THF, and)]t'aés 4005
[0126] In step 5, conpound Mor salt thereof is treated with amonia or an
am ne to obtain conpound O or salt thereof. The ami de formation reaction
may occur in the presence of a coupling agent or by converting it to an
acid chlorid 1l ri 4 he ' - n 1N

i ncluding aro uﬂlogl{g%%%gﬁgggﬂa ﬁ%%ﬁ?@é%&hggﬁﬁ%%% | ceg’ o r?’e??m%lﬁncfs t he
li ke, in a sqlymelidingsn pyrezofidipss ndimidatolidines,hemorpimdiney, o thitrsopholinks avd d the

produced. Thi ﬁrgi out with or without heating. An exanple of
t he coupling c§ag%ﬁ'ilc{hl?gsl%’ s Sglgcas'r bonyl di i mi dazole (CDI), EDC and ot her

simlar coupling a§entEhe phaenacerticdlecolnposition of Cleira21,ifortharaympuising atileast ¢ns
presence of e, Ln a.spl t.. An_exanpl.e of he sol yent | : .

R i ot hy 1 opdBASEL IRt OwiaRls siile B RboiEy Rpes] P SV o i pipgeid
a m xed sol velMgisysiction aeelhpwiifddonand THF, and the |ike. [0127]

Al ternatively, cogpou M.or salt thereof,.is treated w.th an inokagani

acid halide to obfai nqg’SnE;’@ﬂT‘l‘ifeWc&t cglaP?s‘tf%e?’Legﬁa.’mT%]e catt F%}ﬂp%r% 88l in
t he presencethedbf.an i norgani c acid halide agent in a solvent. An exanple of
the inorganic acid haljde. agent is i,onyl | oride. An e |l e of {he

sol vent is DWF. [7_%128 STAEHC m&*&ﬂaﬁ@?ﬁwﬁ og e %m%ﬁﬁwséﬁaarr%sﬁ%?&ﬁ%
anmoni a or afe uddlinB& or pRvEHHoA bNarf RS RActfdnGH a fidfrinal WaEreRfsaid BitergRitedbtion’

formation reaction may occur in_the
1s caused by an'increase in IgE levels.

27.  The use according to Claim 26 further comprising administering at least one
additional ingredient which is active in reducing at least one symptom associated with said

allergic reaction.
28.  The use according to Claim 27, wherein said at Ieast one additional ingredient

is selected from the group consisting of a short-acting f,-adrenergic agonist, a long-acting f3,-
adrenergic agonist, an antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor antagonist.

| 29.  The use according to Claim 27, wherein said af least one additional ingredient
is combined with said compound in a pharmaceutically acceptable diluent and co-

administered to the mammal.
30.  The use according to Claim 26, wherein said compound is administered at a

~ dose of about 0.01 mg to about 100 mg per kg body weight per day.
31.  The use according to Claim 30, wherein said dose is administered in divided

doses at regular periodic intervals.
32.  The use according to Claim 31, wherein said regular periodic intervals occur

daily.
33, Use of a compound of Claims 1 or 4 for the preparation of a medicament for
the treatment or prevention of asthma in a mammal wherein said allergic reaction is caused

by an increase in IgE levels.
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presence of a base in a sof vent . [ 0129] Conpound O isfrﬁé" resentative of the

compounds in Genus Il1l. [0X30] One skilled in the art “wil| apprecjat
variations in the sequence and further, will recognize variati &%?Qg/t%os

appropriate reactjon conditions fromthe anal ogous reactions shown or
ot herwi se known wift-ch uggen i Gleis §3 fatidr icomprising pdumisterng atlbasi @neo

k : FaYanale} 0., 311 l.n.t he pbrqocesses descri bed . herein
for the br opatiftnsl BERAUAL St abtite' ot it & ol SR 3Reiowa Ensatiater ovidh pad
one skilled in the

for protectiasthmgmoups are generally well recognized by

art of organic c?&m’ sh:g%, and accordingly the use of a&gropr.i ate

protecting groups>is &8¢ 3rqoring b Claigy 3y wherein said edditional ingrpdient dp selested

herein, alt g de e Ly illustrated. .

| ntroduction aqgl,egr%eﬁgvai gglggs(s’%%ﬁmg%%ﬂggIﬁéé&%g%igégoﬁﬁgﬁrl%ﬁﬁ&%gﬁﬁgﬁmrgw

known in th@gemist, cin anthisiamind)eni plidsphodi@toriser ifiBitR] &n Ini¥holif:@R Qgent, a
Wl ey (New York), 1981. 10

"Protective xoups inh O I ¢ Synt hesj s", . ) ( .
01/ 08/ 2005 %“6%?8‘?@0@0%&%‘23 dBgstiator] geigsse ifrogmet tas lgtkotriege receptor
reactions desggddpgd herein are isolated by conventional nmeans such as

di stillation, chromatography, and the like. (0133] Starting

re}ét Q?f;: gp,not de¥bri bider ot edmpeund of\@rinabl er ¢ domthe prepatafion afa medicament for
-+ the inhibiting cell proliferation in a mammal,

37.  The use according to Claim 36 further cm:nprisizigr administering at least one

additional ingredient which is active in reducing at least one symptom associated with said

cellular proliferation.
38. Theuse according to Claim 37, wherein said at least one additional ingredient

is selected from the group consisting of antifungals, antivirals, antibiotics, anti-inflammatories,
and anticancer agents.

39.  The use according to Claim 37, wherein said af least one additional ingredient
Is selected from the group consisting of alkylating agent, antimetabolite, DNA cutter,
topoisomerase I poison, topoisomerase II poison, DNA binder, and spindle poison.

40.  The use according to Claim 37, wherein said at least one additional ingredient
is combined with said compound in a pharmaceutically acceptable diluent and co-

administered to the mammal.
41.  The use according to Claim 36, wherein said compound is administered at a |

dose of about 0.01 mg to about 100 mg per kg body weight per day. 7
42.  The use according to Claim 41, wherein said dose is administered in divided

doses at regular periodic intervals.
43.  The use according to Claim 42, wherein said regular periodic intervals occur

daily.
44. A compound of Claim 1 selected from the group consisting of
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known, or can be prepared by “yret-hods known;in the art.”[0134] The salts of
conpounds J-0 described abbwe are prepared by reacting.-the apprépriate
base or acid with a stoichiometric equi'val ent of the conpounds df1/08/2005
conmpounds J-O EXAMPLE | Preparation of Conpounds of CGenus | A
Prepar ati on of Benzi m dazol e Carboxanm des Preparation )

of 2-[ 4Ni trophenyl ] benzi m dazol e-5-carboxylic acid: [0135] A m xture of

3, 4-di ami no benzoic acid (300 g; 1.97 nol) and p-nitro . benzal dehyde (298 ~
g; 1.97 nmol) in nitrobenzene (15 re heated around 155C - 160C oLt
overni ght. The reaction m xture ool ed to roomtenperature -and the
precipitated solid was filtered, wasped with ether several- tine.to renove
all nitrobenzene. The product was t¥e W ch;rcoal in hot DVF (2L),
filtered and then stirred at" RT and di her (6L) to give 393'¢g
of solid. The crude solid was again treated with. codl in hot DVF (1L),
filtered and then di.luted wrth nethanol (5L) and cbefed around OC. f#ie
product was then crystallized agjj from DVP and ether to.give 225 g of

t he pur-e product. This was wused in jthe next step. Preparation of .

2-[ 4Ni t r ophenyl Jbenzi-m dazol e-5- (N-"e gﬁ" ) gear boxyl amide: [0136] The
carboxylic acid was, then converted t0é pQhexyl  am de as - )

182

183

L84

Hﬁ

L86
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follows. A mixture of the attd (1.-0 g; 3,53 nmmol) and -CD] (0. 6g, 4. 24 mml)
inDMF (20 M.) was 3lirre&at. JRT for 3 hand then cool ed. tb 0C and’treated-

wi th cycl ohexyl aming -(0.36 g,- 0.42 nlL; -3.65 mmol) and stirred §b/08 /2308
then filtered. The crude product was recrystallized fromDW and ether to
yield 0.68 g of the desired product.. This was- used.in the next.step

W t hout any further purification. The product showed a si ngl e-spot” on TLC

and different from-the starting matgrial . Preparatlon oft-[4 Am no

phenyl Jbenzi m dazol e- 5- (N-cyel ohex car boxyt -am de: [0137] -A mi xture of

t he above carboxyl amide (0.5 g; 1. 7 rrrml), 5% Pd--C {0:35 g) and-nethanol
was stirred in an atnosphere of hydr ol O8RS tij thé required anount of

hydr ogen was taken - up. The catal yst wa -1 &0 f and the filtrate, was

101 01/08/2005 WO 02/072090 PCT/ US02/ 06801 conc ated'to give a solid :
(430 g). The product showed a TLC single spot, di nt from the %@rti ng .
material. Preparation of 2-[4-((5-¢#m "

i soxazol yl) - 3- car bam do) phenyl Jben®rwi dazol e-5° (N cycl ohexyl )-car boxyl .

am de: [01381 A mi xture of 5-nethyl o soxa e- 3,carboxylic-acid '(0.23 g
1.80 mmol ), oxalyl- chloride (0.46 g; 8% a0ty and a drop of DMF in
CH2Cl 2 (10 nl) was heated to Y - :
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reflux for an hour. The feaCtyon m xture_ Was concentrated to dryness and
the crude acid chloride Was}dsed as is in’ the next reagilon A di xture of
the amine above (0.5 g; 1.50 .mmol), the crude acid chloride, THEL{88/3005
and pyridine (0.54 g) was refluxed overnight. The reaction mxture was -
poured into water (60Q mL). The crude product was filtered, washed with
wat er and hexane and dried. The yield was 380 ng with a nelting point -
>310C. The product showed a single gpot on TLC. B: P eraration of |

2-[4- (N-(1-adanmant vl - car boxam dol nfi€ y1l)benzi m dazol e 5 (N 2 nyr| dyl

car boxyl am de Preparat| on of 2-[4-
pyridyl)carboxyl amide: [01391 A'm
2-[4-Nit rophenyl ] benzi m dazol e- 5- cai

(20.0 g; 0.071 m)l) and
" t hree hours and then
cool ed to 0C and t hen added 2-am no pyr«di Na/ 7.3 g; 0.078 nol) angMLg
continued to stir at- "RT overni ght  HPLC showed inconpl ete.reaction:
Addi tional CDI (17.2 g) and 2- ai opyridine (7.3 g) were added-.and then
stirred ans~gdditional 24 .hours. TLE
anal ysi s showed the reaction to befi addi tionmal anount of
2-am nopyridine (7.3g) was added cl™s A 3.4 g; 0.1llnol) and
stirred overnight. TLC showed the rég ﬁ\ @ onpl-ete, the reaction

m xture was poured on-into water (30 L), stirred for an haur, fil tIdd®d,

) and,jdrl ed. The vyi el d was 17 g

p wntho tamwtiot her

washed with water and éther. (3X1GOt
(6799 . This was used in the next

L150
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purification. TLC showed oriéspot (CH2C12“CH3CH 9: 1?”\Preparabhon oft-[4
Am no phenyIJben2|n1dazo|em5§(h+2 pyrldyl)carboxyl amide? [01401*'A mixture
of 2-[4-Nitrophenyl]benzim dazol e-5-(N-2 pyridyl)carboxyl ani'de01i084:2005
0.47 nol) and 5% Pd-C 93.-0 g) in nmethanol; (1.0 L) and DVF (200 ni) was '
stirred under hydrogen until the reaction is conplete. The catal yst was
filtered off and concentrated and then poured into water (5.0 L), .
filtered, washed with water and ether (3%100 nL) and oven dried under
vacuum at 80C. The yield was 10g, @l*h a nelting point of 260C - 265C..
TLC showed a single-spot with CH2CMCGHBOH (9: 1) as eluents. 102 01/08/2005
WO 02/ 072090 PCT/ US02/ 06801 . '
2-[4-(N-(1- adanant)l-carboxanldo)pheny,
p)ridyl)carboxyl amde: -[0141] A m xt ur e of <
2-[ 4- Am no- phenyl ] benzi nt dazol e- 5- (N—2 pyrldyl)c poxyl am de (2.6€%
0.7.89 mmwol ) and pyri-dine (2.9 mL)}~n "THE (250 nlL) was heated to‘n% g a
cl ear solution. The reaction m xtle8, was then treated with 1-
adamant yl car bonyl chloride (1.88 g;¢R ‘ [
m xture was heated to reflux for *24 Rypys\ )

water (1.5L) and stirred for one hour, fi |t g Eg, washed with water~ (3X50
mL) and-ether (3X50rL)-and dried: It was tred®@% with charcoal and’
re-crystallized from THE and nmet hapol . - The filFtrate was dil uted L169

€ m xture was poured into

F4
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with ether (150 nlL) and copliad to -70C- for,4 hours whenthe pro
crystallized out. It was F¥tered, washed with ether *apd dried. The yield
was 2.9 g, with a melting-point.of 3330C 3360C. TLC showed one &pd08WiZM05
CH2Ca- CH3OH (9: 1) as. eluent. EXAMPLE 2 Preparation of Conmpounds of Genus I
A. Preparation of 2-(4-N-(2-rethyl-c cycl ohexyl | benzarn'_do)-S-(bbenzam' do}-
benzi m dazol e: Preparati on . T
of2 (4- car bonet hoxyphenyl) 5-ni tro-penzi m dazol e: [0142] A mixture of .
nd net hyl:44ormyl  benzoate {680 g)

- 155" C.for 24 hours, cooled to
; (3x10L) and drledto gi ve
the desired product. Yieid 800 g.~ TLE - 2Cl 2- CHBOH. -
Preparation oft-(4-carboxy-phenyl)-5-nitrp bgf e: [01431 A mxture
of the above ester (800.g), THE (2.7 L) and water (2 6 was treatlemk with
Li OH (339-g-) and stirred-at RT. Tfeyprogress of the reacti on was foll owed
by TLCunt i I t he hydr gmpl ete. The
reaction mixture-was - -diJuted with pah ) charcoal and then
filtered. The filtrate was dilutéd wt \fe and water ~ (1.0 L)
and acidified with cone.. HCI. The produ ‘ ed, washed w t hwat er
and .t hen recrysta]llzed from hot DVF (7 -0 4" (Wi th charcoal 'treatrﬁ%) and
filtered. The filtrate:-was ‘ :

Li76

Li77

L178

L179

127



diluted with ether (7.0 .L)sand chilled te #.0 'C. The product wasg filtered,
washed with ether and dri: Yield 537 g;. mp. >355 Ai.Gf TLC oné spot:
(9J) CH2Cl 2- CH3OH. Preparation oft-(4-N(2-methyl-cycl ohexyl) 01/08/2005-"
benzam do) - 5-ni tro-benzi m dazole: [0144] A m xture of the above acid (20.0.
g) in DMF (7400 nL) was treated with CDF (13.7 g) and the m xture was
stirred at RT for 2.0 hours and then treated wifh 2- 103 01/08/ 2005 WO
02/ 072090 PCT/ US02/ 06801 net hyl - cyghphexyl amine (11.2 g). The reaction

m xture was heated to reflux for 1&%Rours. |t was poured into ice-water
(3.0 L) and stirred at RT for 16 howrs. Jhe_ crude -product was filtered,
washed with water (3x100 nlL) and et hery? (dHedd. Yield 19 g; " TLC .one spot:
(9:1)- CH2CI 2- CH3OH. Pr.eparation oft-(N-(2-neth (I >cycl ohexyl ) - :
benzam do) - 5- am no- benzi m dazol e: [0145] The abo¥genitro am de (19.0 g)- was
hydrogenated in presence of 5% Pd- C (4.0 g) in MdH (600 nL). The ggdgal yst
was filtered off and the filtrate ffgs .concentrated under. vacuum and the
residue was treated with ether (208nl) and filtered. The residue was then
recrystallized fromTHF, MeCH and.hexg . prqduct was -filtered, washed
wi th hexane and oven dried, Yield 10.8 (e spot: (19:1)-CH2Cl2- .
CH3O L ' : - . -
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Preparation of 2-(4- N—(2 nethyl-cyclohexyr) N
benzam do) - 5- (benzanldo) bé&nzi m dazole: [0146] A m xturd of the agove
amine (0.5 g) in TIIF (50 nL). and pyri di ne (0.53 nl) was heat e} 05/0'4@Q5
sol ution and .the sol ution was treated drop wi se with benzoyl chloride
(0.24 g) in 10 nL THE The reaction m xture. was heated to reflux for 24
hours, cooled and then poured into water (600 nL). The product was .
filtered, washed with wdter, ether, and dried. The ciude product was
treated with charcoal in hot” TIIF-@} ; filtered. The filtrate was

LC one spot (9:1)-cH2Cl 2~
A. Prcparationof
PFboxylic )

CH30H. - EXAMPLE 3 Preepar ation of CbnpOU\” o“%‘
2- (4Cvcl ohexyl ear banmo . phenyl)-3H benzoi m dazol @
aci dcvel ohexvam de: Preparation £
of 2- (4- met hoxyear bonyl phenyl') - 3H bgrzoi m dazol e- 5- carboxyllc aC|d Ifg6147]
A m xture of 3,4-dian nobenzoic af ge or ‘benzoate
(324 g) in nitrobenzene (8.0 L) TS T 0 4 hours and
then cooled to <10 C when the prod‘:' It s filtered-
and then washed with ether (3x200 / Yield 320 g, nlp
308 -309'C. This was used in the next W, - addltlonal

purifi cation. 1‘187
Ligg -
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Preparation of2-(4-carboxy£pﬁpnyl)-3H—benz®inidazole-ng?rboxykig aci d;
104 01/ 08/ 2005 WO 02/ 072090~PCTI US02/ 06801 101481 A nixture of -
2- (4- met hoxycar bonyl - phenyl ) - 3H; benzoi ni i dazol e-5- carboxylic adQH/@£U62%95
in THE (15 nL) and water -(18 L) and LiOH(1.74 g) was stirred for 16 .
hours at room tenperature and then m xed wth het water (100 nlL) and
charcoal. The mxture was filtered and the filtrate was diluted with ice
and water (100 nt) and acidified with 'cone. HClI. The crude diacid was
filtered, washed with water and.ether and then recrystall. zed from THE and
MeO L Yield 3.3 g; TLC single spot [CH2Cu--CH3OH (9:1)]. [01491 Preparation
of 2-(4-Cycl ohexyl car banoyl phenyl ) - 34 benzoi m dazol e- 5-carboxyli-c acid
eycl ohexyam de: [01501 “A m xture of. -° . ¥

2- (4- car boxyphenyl ) - 3H benzoi m dazol e-5-carboxylic acid (0.50 g)-in DW
(50 m.) and N-nethyl norpholine (0.72 g) was chilled to -10" - 20" C and -

t hen added i sobutyl chlorofornmate (0.60 g) dr.opw sesai ntaining -the
tenperature. After, 10 min, cyclohexylamne (0:53 g).in DVMF (10 plL). was
added dropwi se. The mxture was then slowy allowed to cone to room
tenperature and stirred for 48 hours.. The reaction was followed by TLC for
conpl etion.. The mixture was then pour-ed in water .

(A1)

; OH
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(600 nL), filtered, washed with water and ether and recrystallized from THE
and MeCH. A second recrystallization was done using charcoal to ?ive ure
product. Yield 270 ng, mp. 334 - 337 C. 13 Preparation of 0I/08/2005
2- (4- Car borret hoxy- nhenyl | - 5- (N- cvel ohexvl - car boxam do) - benzi m dazol e:
[01511 A m xture of 2-(4-nethoxycarbonyl -phenyl)-3H benzoi m dazol e- 5-
carboxylic acid (5.0 g) in DM (250.nL) and CDI (7.1 g) was stirred at RT
for 3.0 hours and then treated with cycl ohexyl amne (2:0 g) and refined
for 96 hours. The,reaction L Xt ure ed. and then, poured into water
(2.0 L) and sti rr%strﬂ aﬁWWWﬁﬁgﬁﬁ%r@&Cﬁaﬁ%“m@Pﬁﬁ%w ng?flet ered, "washed
with water and ether and then recrystallized from THF, nethanol and ether:
Yield 0.4 g. TLC one spot (9:1)- CH2Cl 2-CH3OH. [01521 This ester was

hydrol yzed to give the acid which was used to couple wth various am nes
to give the unsymmetrical bis amdes. C. Preparation of

2- (4- (N-eycl ohexvl) -benzam do) - benzi m dazol e- 5- ear boxyfie acid and
unsymet ri cal bis-amdes: [01531 A m xture of 3, 4-diam nobenzoic acid (1.71
g) and 4-(N-cycl ohexyl)- benzam do) - benzal dehyde (2.6 g) in 200 nL

ni trobenzene was heated at 150 155 C for 16 105 01/08/ 2005
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WO 02/ 072090 PCTI US02/ 06801 hours. It was cool ed, filtered, washed with
ether and dried. Yield 1.9 g; TLC one spot (9: 1) " CH2Cl 2- CH3OH. {2;54 The
acid was then coupled w-thsvarious am nés;wi th CDI |¢f§MF andTeﬂ) Py

give the unsymetrical his% des. -D. Preparatlon of?

2- (4- car boxyphenyl ) -5- (N-cycl ohexyl - ear boxam dQl - benzi m dazol e: [0155] A
m xture of 5.2 g of 2-(4-carbonet hoxy-phenyl)-5- (N cycl ohexyl - -
car boxam do) - benzi m-dazole in THE-(50 nL) and water (40 nlL) was added LICH -
(1.73 g). The nmixture was stirred at RT for 2 hours and then mixed with -
charcoal and stirred wth siight heating and then. filtered. The-filtrate

was chilled in ice and then aci di fy with. conc. HO to pH 1.0. The acid
was filtered, washed w.th water a er and dried. 'Yield 4.7 g, HPLC
95% mp. 311-314 ' C. This.was co ed withasrious amines to give :
unsymetrical his am.des using CDl d@r isobut chl orof ormat'e as coupl i ng.

e of the acid (0.5 g) .in
-was cooled to -10 g . C and
cholrofornate (0.3 9). The reaction
e 1- adamant ane am ne was added to °

i ed for 15 hours. The
g and then filtered, washed

agent. One such exanple is as fol fol
THE (50 nlL) and N-nethyl -norpholine
then drop wise treated w,th isobuty

meuevmsstHredfor10n1na~
the m xture and thé reaction m xt
reacti on m xture was poured into
with water, ether )
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and then recrystallized from THF/ MeCH to give the desired product. Yield
320 ng, in p. >355 C LE 4 Suppression of |E,.Response. LQfPﬁb
inhibitory activity of the spal | nol ecul’'e$s of the presgnt inveption

assayed ush*' both the ex VIVO and ' vivo assays as ‘descri bed above. AII of,
the conpounds presented above were active in suppressing the | gE response.
In the ex vivo assay, conpounds’ in Genuses |-111 produced 50% i nhi bi tion
at concentrations ranging from1 pMto.100 p."M In the in vivo assay,” the.
conpounds were effectiyve at concentrations rangi ng.from | ess than about
0.01 ng/kg/day to about 100 ny/ kg/ “When adninistered in di vi ded doses
(e.g., two to four tines daily). at | east ,two to seven-consecutive -
days. Thus the small ol ecul e i nhidbi tors of e present invéntion are

di scl osed as being useful in | owey an- |nduced increase in IgE
concentration, and consequently, In
processes such as allergies in genera
106 01/08/2005 WO 02/072090 PCT/

4l l'ergic asthma-in patit4 cul ar.
)¢/ 06801 treatnent of | gE-.dependent .
| and allergic asthma in partlcular.
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EXAMPLE 5 Effects on Cellular Proliferation [01571 A variety of experinents
were performed in an effort to determine the effect of the benzim

conmpounds on cellular proliferation. These experinments ultimat é?{/nfge%zafs)iuﬁog
3H-thym di ne incorporation into proliferating cell DNA. The spec procedure

varied wwth the cells and the stinmuli. Cells derived from nouse spl een
were cultured at 3 mllion per mM; cell lines were seeded at 0.1 to 1
mllion per m. Splenic Bcells were isolated by T cell depletion and

stinmulated with phorbol nyristate acefate (PMA) (10 ng/m ) plus iononycin
(100 nM, or IL-4q 10 NenifotmPbtSaitd Se1deted Fronf¥Re brbliP citlishg of T Cells vere
depleted prior to culture by incubating spleen célls first- wth a cocktail
of anti-Thyl ascites (109, anti-CD4 Ab (0.5 g/nm) and anti-CDS Ab (0.5
gg)m ), followed by guinea pig conplenent (adsorbed). Cell lines were
unstimulated or stinulated with Human Epi dermal G owh Factor (EG-) (100
ng/m). Al cells were cultured in 96-well plates for 2-3 days and pul sed
for 6 to 14 hours with 50 | of 3H thymdine (50 RCG/m). [01581 In spleen
cells, Compound 1.82 suppressed B cell proliferation responses to
PMACononycin and IL-4/anti-CD40 Ab (Figure 1) with approximtely the sane
potencies as it suppressed in vitro IgE responses to |IL-4/anti-CD40 Ab.
Simlar inhibition potencies were obtained for Conpound 1.82 in
ConA-stinulated T cell '
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proliferation and LPS-stinulated B cell proliferation (prefornmed by MS
-Phanna), suggesting a |lack of specificity in the action of th I
On the-other hand, a -batt of i munelogi cal tests~perfor qa?{ﬁSHQ§005
Conpound 1. 82 dennnstratedxl tle other dffects- -otheg. than inhibition of
ConA-stinul ated cytokine release.-[01591 In’'tunor ‘cells, the results with
splenic | ynphocyt es | ed: to.a further analysis of ceIIu1ar proliferation by .
measuring the growh of.tunmdbr cells in the presence of these drugs. The
initial analysis was-perfornmed with nurine M2.:4.1 | ynphona cells, ei+her
un-stimulated or stinulated with 1L-4/anti-CD40.Ab. Conpound 1.82 :
suppressed the proliferation of an 4.1 cells but with | ower™ pot ency t hat
observed in stinulated spleen.celt®s.However, the potency. of Conmpound 1.82
i ncreased when the cells were cul ed with IL- 4/ anti-CD40 Ab. .This .
stimulation is known to induce the ac:|V|ty of NF- n M2:4.1 cells. 107
01/ 08/ 2005 WD 02/ 872090 PCTI US02/ 0880% { ' -pr oach was used -
G vitgt by testing a
battery of tunor |ines derived froma variety o tlssues nmost | § human in
origin. An attenpt was made to g me[NonmanndmafromatI%wt 2
cell lines fromeach ti ssue sel ect Only a handful -of cell lines were
i nhi bited by 100
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nM or | ess of each conpound whil e nost the bal ance of the cells required
much hi gher concentrations. Because of the known character of WO? 26165
tested cell lines and preyiqQus Western-bl ot results~w th the conpou ({s .
there is evidence to sugge@a link betfeen NF-xB itnhibitionjand the -
action of the drugs. .Breast cancer. cells offer a good- nodel for testing-

t hi s phenonmenon because they are predomnminantly of 2 types; estrogen
receptor (ER) -positive and ER-pegative. The latter cells tend to be {ess
differentiated, have a higher density of EGF réceptor expression, -and are
nore resilient to treatnent. Proliferdation. of ER-negative/ EGFR positive
cells also tends to be driven by.B.and thus a selection of these cells

were tested for proliferation responges to drug in vitro. The

proliferation of all of the EG--reSpo®sive cell lines was potently:

i nhi bited by Conpound 1.82 in vitrg R v/2y01° the 5 ,
[0161] "Conpound

L82 exert an anti-proliferative activit : | ynphocyt es;gxposed to

a variety of imunogemnic stimnul L(@\vi tro. These actions are highly potent-

ER-positive cell lines were potently ir

and parallel their IgE-suppressi ctivity. -Although the mechani'sm of this
action is unresolved, much is knowh &bout the mechani sm of IL-4/anti-CD40’
Ab-i nduced |gE producti.on. A najoreffgetqryin i reSpdygse is the
transcription activator, NF-KB. This S-fheediplicated in the
proliferation of a number” of tunor. cells and. Thus these drugs jgere tested
for activity on the proliferatio.f various tunor cell lines in vitro.
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Qur experinments. reveal ed that a nunber of tunor cell lines are sensitive
to the effects of Conpound 1.82, and that proliferationof many @f /082005
sensitive lines nmay.. be dgiwxen by NF-xXB factors. However, otsher cel
| ines known to be driven by factors other than NF-xB {e-g., t'he ’
ER-posi tive HCC 1500 and ZR:75-1). Thus, €onpound 1.82 appears to
selectively act on certain tunor cells. Oher conpounds disclosed in
accordance with the present invéntion are also expected to exhibit simlar
characteristics, particularly t hose- conpounds, which are-structurally ’
simlar to Conpound L82. Treatnment Regi mens [0162] The anount of the
benzi mi dazol e conpounds whi.ch may‘iaffectl ve in .treating a particular
allergy or used as an anti-prol«f i,on agent will depend on the nature of
108 01/08/2005 WD 02/072090 PCT/ US02/J06801 the di sand can be

Ne Q

det erni ned by standard clinical tech Thesny ech gse to be '
enployed in a given situation wll also o<$$ of ce of  conpound "
and the seriousness of the condition, and shoul'd be decided accéfﬂlng to

the judgnent of the practitioner d each patient's circunstances. [0163]
As an anti-allergy therapy, appropLisje dosages can det erm ned and
adj usted by the practitioner based onfdose respons Jonshi ps between

the patient's IgE - o
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| evel s as well as standard indices of pulmonary and henodynam ¢ changes.
Moreover, those skilled in the art will appreciate that dose ra@y¢ggpﬁpogg'

determ ned wi thout undue X erinentatLdﬁ by foll ow t he prgtocol (s)
di scl osed herein for ex vi'wo/and in vivo' screening (Sée for éxanple
Hasegawa et al. :Med Chem 40: 395-407 (1997) and Chnori et al., Int. J.

InnunopharnacoL 15 573-579 (1993); ‘enploying sinmilar ex vivo and |n Vi Vo
assays for determ ning dose-response rel ati onshi ps for |gE suppression. by
napht hal ene derivatives; incorporated-herein by reference). [01641
Initially, to exert antl-allerglc or anti-asthmatic effects, suitable
dosages of the conmpounds will genepakly range from about O. 001 ng, to about
300 ng per kg body wei ght per da di vi ded” doses, .nmore preferably,

bet ween about 0.01 ng. and 100 ngy per kg body melghg per day in divided
doses. The conpounds are preferably .c&thgEai sker ed sy~ efi cyl .y as .

phar naceuti cal fornul ations approprlate seh Mig or al , aerosol

i ntravenous, subcutaneously, or’ by any ot ert r olrFFe mhlch may be Qj§ect|ve
in prOV|d|ng system ¢ dosirng of t active conpound. The.conpositions  of
pharmaceutical formnulations are known in the art The treatnent -

regi men preferably involves periodi'c fadmnistration, Mreover, Iong term
t herapy nmay be indicated wheré all ergs @ 3 Oy Pe tri ggered

by continuous exposure to the al I'er gen( :
admi ni stration has been éffective in supore§5|na
single antigen challenge in aninake when carded,
period of two to seven :

the :1gE respomse to a.
out continuously fronlq
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consecutive days. Thus, in a ,preferred enbodi nent, the conpound is

adm nistered for at |east two. consecutive days at regul ar periqﬂ1¢08/2005
intervals. However, the treagnent reginmen, includi reque y of dosing
and duration of treatnent way be deternlﬁed by the skifled ‘pf actitionqr,
and nodified as needed to provide optinmal |gE down-regul ati on, depending on
nature of the allergen, the dose, frequency,. and duration of the all'ergen
exposure, and the standard-clinical indices. 101651 In one enbodi ment of
the present inventi-on; an |gE-suppressi.ng conpound may’ be adninistered in
conjunction with one or nore_of the other small nolecule inhibitors - :
di scl osed, in order to produce op | down- regulatlon ‘of the 109 o
01/ 08/ 2005 WD 02/ 072090 -PCTI USP2/968Q1 patient's .| gE response. Further, ‘it

)

is envisioned that one or nore of, the corrpounds of tae .esent invention
el |

may be administered in conbi nati on W1 Qs 8 known or |ater
di scovered for treatment.of the under! yindicAu s the acute
synptons of allergy or asthma. Such ‘co 5 nat i 0 her api es - envi sk¥ned
within the scope of the present’ ention include mxing of one or nore of _
the small nolecule IgE-inhibitors ther wth one or nore. additional

i ngredi ents, known to be_.effective infreducing at : - synptom of the
di sease condition. In a varlatlon : i nhi bitors

126
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herein di scl osed may be adm ni stered separately fromthe additional drugs,
but during the sanme course of the disease condition, wherelnlxﬂh/oﬂdzocs
| gE-inhibitor(s) and the paf™iative caqnpounds are admnistered in
accordance with their indeperddent effective treatnment /regineds. [0166] As
an anti-proliferative therapy, the appropriate- doése of'the benzi-m dazol e
conpounds di scl osed herein may be determ ned by one-skilled in the art.

Phar macol ogi sts and oncol ogi'sts can readily -determ ne the appropriate dose
required for each indtvidual patient w thout-undue experinéntation, based
upon ‘standard treatment -techniques used-for other anti-proliferation and
chenot her apeuti ¢ agents. [0167] | ally, suitable dosages of the .
anti-proliferati.on benzi m dazol e ounds will generally range from about -
0.001 ng to about 300. ng per kg body -|ght per dayg i n,.dj vi ded doses, nore
preferably, between. about 0.01 ng an® A k wei ght per day
in divided doses. Mst preferably, to e ects, the dose

will range fromabout™! ng to 100 ng per kg t ei ght per day. IBhe
conpounds are preferably adm hi sg€red systenically as pharmaceutical:
fornul ati ons appropriate to such oAt es as oral, aerosol, intravenous,

subcut aneousl y, or by any other route mhlch may be effective in providing
system ¢ dosing of the active conpour . Of nore bei

zi m dazol e conpounds of the present be adm nistered to
as - - 132
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determ ned by one of skill in the art. To achi eve adequate plasma | evels,
the pharmaceutical formulation may be injected intravenously |dlh608/2005
appropriate solution, suchfag a saline: jolution or @ad nisteyed as a bol us
of t-he active ingredient. [[0169] The treatnent regj nmen used'in.accordance
w th several enbodimnments of . thHe current invention preferably involves
periodi ¢ adm ni stration. Nbreover as with other chenot her apeutic agents,

| ong-termtherapy may be |nd|cated Weekly, daily or twice daily

adm ni stration for a-period of one to'three years nmay be required f-or sone
patients. Thus, in a preferred enpkedi nent, the conpound is admi ni stered
for at |east six months at regul a )
PCTI US02/ 06801 periodic intervals. 'y _ regi men,

i ncludi ng frequency of dosing and du ation of trea aly may be determ ned
by the stalled practitioner, and nod?fi ' s1-0vi de opti mal
anti-proliferation effects, depending o 3 3 he di sease, jdxe extent
of abnormal cell growth, "‘the ty Qf cancer; the tissues affectéd, and
standard clinical indices. [0170 @ skilied in the art will understand
that the ideal concentration of tWe ,ntl-prollferatlon conpounds in the
formul ati on depends.upon several - phar ®ters, such as,
absorption, inactivation, netabolisf and R 3 of the drug. as .
wel | as other known factors. . One skiII,~ j o, i al so agﬁgeciate

t hat the concentrati.on : . )

e
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will vary with the severity of the condition to be treated. OQher factors
which may affect the treatment dose include, tumor |ocation, agelaf®/2005
gender of the patient, othgf iIInessesw“prior._expo% re to other drugs, and
the like. One skilled in the/art will appreci.ate that £ or any’ parti cul ar
patient, specific treatnent reginens wll be evaluated and adjusted over
time according to the individual patient's requirenents and according to
the professional judgment of -the nedical -practitioner administering the
treatnent [0171] In one preferred enbodi nent,. ‘conpounds of the current
invention are orally admnistered, Preferably, orat forrmulations will ~

include inert diluents or edible riers. Oral dosages may be

encapsul ated in gelatin or fornmed\ Q tablets. Oral administration may

al so be acconplished by using granules , SYFuUps, ,
suspensi ons, or- solutions. -One skilled yder st and t hat many
acceptable gral conpositions .may be use gdancé—{i t h severa

embodi ments of the present inventi-on. -For exanple, the active cbpound may
be conbined with standard exci pi¥g adj uvants, -lubricants,  sweetening
agents, enteric coatings, buffers abilizing agents and.the like. [0172]
I n one enbodi ment of the present inveftion, the actj ve.conpound nay. be
nodi fied to include a targeting noi effNEgt-Ht apget s oncentrates the .
conpound, at the active site. Targeting ' inclwefe, but are. not
limted to, antibodies, antibody fragnents derivati ves, cytdk%nes, and
: |1s te be treated. [0173] In severa
invention are : :

o
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adm nistered in conjunction with other active agents, which either

suppl enent or facilitate the action of the benzim dazol.e conpouht/88/2088
ot her independent amneliorafivge effects.: )jThesé addltfz?al active-agents

i nclude, but -are not |inited’to, antlfungals antivirals, ”n{rbyotics,
anti-inflamatories, and anticancer agents. Protestants, which include
carriers or agents.which protect the active ben2|nudazole conpound from
rapid netabolism degradation or elimnation may also be used. Controlled
rel ease formul ations canal so be used in accordance with several :
embodi nents of the current .nventign. 111 01/08/ 2005 WD 02/ 072090

PCT/ US02/ 06801 101741 |n oné-enbmﬂ, ent of the present invention, one or
nore anti- proliferation conpounds” n§ ini stered in conjunction with
one or nore other anti- cancer agemn BY i
anti-proliferative effects. Anti-canc cl ude, but are not
limted to, alkylating agents (|l onustine, @&H- streptoz"bn,
mechl or et ham ne, nel phal an, uraeil_nitrogen nustard, chloranbuc

cycl ophosphanm de, i phospham de, pl ati n,, carboplatin mtonycin'thi otepa.
dacar bazi ne procarbazine, hexane nel am ne, triethyl ene nel am ne,

busul fan, pi pobronman, .and. mtotaney, i e jtes (nethotrexate,
trinetrexate pentostatin, cytarabine, ata- f.lydar abi ne phosphat e,
hydroxyurea, fluorouracil, floxuridine, chiorode ,clenosi.ne,_,,_,_w0

L51
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genti t abi ne, thioguanine, and 6-nercaptopurine); DNA cutters (bleo dIB'
topoi sonerase | poisons (topotecan irinotecan and canpt ot hecin);01 8/2005
t opoi sonerase || poi sons gdaunor ubi ci 07y doxor ubi ci 1, i dar ubigi

m t oxantrone, tenipeoside, & ahd etoposideﬂ; DNA bi ndleF's (dacti nonycin, and
m t hramycin); and spindle p0|sons (vinbl astine, vincristine, navel bine,
paclitaxel, and docetiaxel). [01751 Further, it_.is envisioned that one or
nore of the conmpounds-of the .present i nvention can be admi nistered in
conbination with other therapies, such as radiation, imunotherapy, gene

t herapy and/or surgery, i'n order-to tregat hyperprollferatlve di seases,

i ncl udi ng cancer. Such conbinatio €rapi es envisioned 'wthin the scope
of the present invention include Rix\ng of ene or nore of the

benzi m dazol e conpounds toget her mnth one or nore agditjonal |ngredients,
known to be effective in redu0|ng S - }

condition. In a variation, t-he- benzim
may be adm ni stered separately fromthe
sane course of the disease condi tg Oy
compound and the palliative conhpdy s,
their independent effectlve trcatrt e
preferred enmbodi nents of the invent b8 ) «cof have been
described in detail, other nodificatiokg AQd o] se _wll be
readi |l y apparent to those of skill #n; t he art ‘ccordlngly, |t éﬁ%uld be
under st ood -, g

. erein di scl osed
additi onal drugs, but df¥ing the
erein both the benzimdazole ]
are adnlnlstered‘in accordance "wth.
“Whil e a nunber of
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t hat various applications, nodifications and substitutions may be nade, of
equi valents w thout departing fromthe spirit of the_invention %}/9@42005
scope of the clains. ai 00C81&CnccT. 265. joc 022502 }?2 01/08/ 2005 WHAT.
IS CLAIMED I'S: 1. A'conpauhd/having a fornula sel ected fromthe group
consisting of- R R3, N~ x R4 R2ZNO'' 0:1~.TO | YR Genus I; OOR24 ./ rN
NNR3 i YRA RGenus Il and "Rt O oo '

161
LG2
L63
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R2-NO/'", \ NRB Ox i | R4 Y R Genus IlIl wherein Ris select Pb%’?é@@S
group consisting of H Cl1-C5 al kyl, benzyl, p- fluorgbenzyl .and *~-*°. .
di -al kyl ami no al kyl, wherefmysaid Cl-C5 al kyl i's sel.ji/gé ed from the group
consisting of a straight chain, branched or cyclic. alKyl; wherein Rl and R2
are independently selected fromthe group-consisting of H, alkyl,
substituted al kyl, C3-Cy «cycl-oal kyl, substituted C3-C9 cycl oal kyl, -

pol ycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl, . .
substituted naphthyl, .heterdaryl and substituted heterocaryl, wherein said
heteroaryl and said substituted hetgroaryl contain 1:3 heteroatons, wherein
said heteroatomis independentl yect ed fromthe group consisting of -
ni trogen, oxygen and sul fur; wherefhZsgi d- substituted phenyl, substituted
napht hyl and substi.t uted heteroaryl® <§tydi py1-8 substituents, wherein said
substituent is selected fromthe group coMsisti jyg of H, 113 01/08/2005°
hal ogens, pol yhal ogens, al'koxy group, substitut®d al koxy, alkyl, jer . .
substituted al kyl, dial kyl am noal kyl, hydrexyal Kyl, carbonyl, OH OCH3,

Lo8

i

L 16 -
170
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N2, NR R, NHCOR and CONR R ; wherein R3 and R4 are independeq@ié / 5
selected frontthe group cogsgstlng of H-._al kyl, ary}«\heterqary Rg é%%p
wherein R is selected front he group comS|st|ng of H, 7al kyl:, jsubstituted
al kyl, C3-C9 cycIoaIkyI Substituted C3-C9 cycloal kyl, polycyclic

al i phatics, phenyl, substltuted phényl , - naphthyL- substituted napht hyl-,

het eroaryl and substltuted het eroaryl, wherein 'said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatons,-mherein'said het éroatomi s
i ndependent |y sel ected fromthe group consisting of nitrogen, oxygen and -
sul fur, wherein R is not hanaI’.gF wherein X and Y are independently

sel ected fromthe group consisting efiH, halogens al koxy, substltuted

al koxy, al kyl, substituted al kyl, di gkl g, : ylI', hydroxyal kyl, OH,
OCOR , OCH3, COON CN, CF3, OCF3, NO2, ,,t Q) aprd COR'; and wherein R
is a Cl Cg al kyl, wherein said-Cl-Cs aIkyI i's sel@ d fremthe group
consisting of a straight'chaih, branched or cyclie&\Narkyl ; wher ei' ggat | east
one of R, R2, R3, or R4 is not H: The conpound of Claim 1, ‘wherein said
pol ycyclic aliphatic group is selestkd fromthe group consiStlng of
adamantyl, bicycl oheptyl, canphoryl, hbi- cIo[2 2, 2]octanyl and norbonyl .

3. The conpound of "Claim 1, wherein $ paryl and sald substi tuted

L74
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heteroaryl is selected fromthe group consisting of pyridines, t I

i sothi azol es, oxazoles, pyrygidines, pyrazines, fura t hi ophend;isﬁég/%os
i soxazol es, pyrroles, pyrigazines, 1,2,3- triazines,{ 1, 2, 4-t7 )azZi nes,
1,3,5-triazines, pyrazoles, imdazoles, indoles, qui nol i nes, iso~

qui nol i nes, benzot hi ophi nes; benzofurans, parat hi azi nes, pyrans, chronenes,
pyrrolidines, pyrazolidines, imdaZolidines, norpholines, thionorpholi nes,
and the corresponding heterocyclics. 4. The conpound of ad ai m1, further
conprising a salt thereof. . 5. A conpound represented by the formula bel LOW.
114 01/08/2005 / INN O/ ¥ N O~A\ 1 NL182 HO-( PH3 OO
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6. A conpound represented by the fornula below. / OH \ N \ 1.1 7
- N N_bLSéﬁLéﬁ%chﬁpP-

conpound represented by the-~fornula belegw. CH3 / N-)
N 8. A conpound represented the formulfa belov. /iNY NOV.NO1.188 " F

9. A conpound represented by the fornula bel ow

195 -
. Leg
197

L98
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fornula bel ow 115 01/08/2005 HO O1 N\ N 1.190~N O -F-11.

0 H3C1-001 / NN1.189 N O F 10. A conpound represented byo;?gg 200
) - = ~cor’r/poung
represented by the formula{bglow. r INM Q\ | N~ 1j82 H i .

T

R 511 e

Loz’

LY, |

- L103
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H 12. A conpound represented by the formula below. \ HH i D‘IOWOB
N/\ NOI.158 N 13. A co und represented by -t-he- mHi a be Iow
INOI N, ~--~H1.172 N { §~ O 14. A tonpound repres nt ed bthhe foraoul a

bel ow: fchO\NONll? HG. O/H H116

1107
1,108
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01/08/ 2005 15. A compound represented by the formul a bel ow a/ %/B\O 5
1.186 ~CHg OO 16. A co und represented by the formula bel ow q

N O NO1.1917 N O 17. A& rrpound représent ed by ghe;fornula beI ow
N :

L113

LIls

Lii7
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OH L192 N\ / O .18. A conpound represented by the fornula bel I
N\ | / NO 19. A conpound selected fromthe.group on3| stlngqm‘/gﬁ/hi@bﬁ(

NH NHTI70 Oa N m@01/08/2005;yeF6NH

L119 |

L120 ~
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a O‘\ . Q | h L123
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L171

O

HWCO NSO—|

154

\ NOCH r INO\ \ N1.175 M- H3C'Oa NON){'/H%/&()S

I,ﬁgO\ NHl.%?? O HSO/GB

1125

L126

L127

L1128

L1129

L130°



\'l NH Ovo- \ NONI.178 OHand 118 01/08/2005 ~ NN O

20. The conpounds of d ai rrs{__@- 19, furt h_e{ conprising.salts t,h\ergili/ég%/zg@s
phar maceuti cal conposition: cgnpri sing any one or-nore ¢f t-hé fioll ow ng
conmpounds: R R3 R2 N~ O rN 1 Y '

L132
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RGnus I; OOR2ADI N #J RBY(-"'"11 RR x NRA Y R Gen%ig/b§/§%?05

IRRORR -N~I N Oi | Ra Y R GEnug 11 mherel;LJQl & S
t he group consisting of. H fE?-CB aIkyI enzyl ,. p- fi uprobenzyl and -
di - al kyl am no al kyl , Mhereln said C1-C5 al kyl is selected fromthe group -

consisting of a stralght chain, branched or cyclic alkyl; -119

- L138

" L139

L140

Li41

L142-

Li43
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01/08/ 2005 wherein R, and R2 are independently sel ected fron1tq§ ?pg 05
consisting of H alkyl, substituted alkyl, C3-C9 cyclealkyl ;--gub } ~-g
C3-C9 cycl oal kyl , pQchycIL tiphatic grbups phenyl } substikuted phenyl,
napht hyl , substltuted naphthyl het eroaryl and substituted heteroaryl,
wherein sald heteroaryl and sald substituted:-heteroaryl contain 1-3
het er oat ons, wherein sald heteroatomis |ndependently sel ected fromthe
group consisting of nitrogen; oxygen and sul fur; wherein said substituted
phenyl , substituted naphthyl and substituted heteroaryl contain 1-3
substituents, wherein said substituent is selected fromthe group . -
consi sting of H,£ hal ogens, polyhal agens, al koxy group, substituted al koxy,
al kyl, substituted al kyl, .dialkylam noal kyl, hydroxyal kyl, carbonyl, OH,
OCH3, COON, COOX' COR ; CN, CF3," OCF3, , - NR R, NHCOR and CONR R ;. .-
wherein R3 and R4 are independently. selé d fromthe greyp consisting of
H alkyl, aryl, hetéroaryl and S in R is sel- -d'fron1phe_group_
‘ substituted

consisting of H, alkyl, substitut

C3-C9 cycl oal kyl, pelycyclic aliphatics, Shey | gcte phenyl
napht hyl , substituted naphthyl -heteroaryl S ted heterqg@yl
wher ei n sald het er oar vyl - and sald substi juyt ed heteroaﬁyl cgntain 1-3
het er oat ons, wherein.said’ heteroaton1|s ¢ Sefected fromthe
group consisting of npitrogen, OXyges h 3 i not
bal oal kyl ; ) : . H )
L145_
. L146
Li6t

o ' .
1162

157



wherein X and Y are independently selected fromthe group con3|§6i?8gy2655
hal ogens, al koxy, substituted al koxy, alkyl, substituted al kyl,

di ai kyl anrinoal cyl, hydroxyal kyl, OH  OCOR , OCH3, COON, CN, CFS, OCF3,
NC2, COOR', CHO and COR'; and wherein R' is a C1 -C8 al kyl, wherein said

C -Cs alkyl is selected fromthe group consisting of a straight chain,
branched or cyclic alkyl; wherein at |east one of it,, R2, R3, or R4 is not
H. 22. The pharmaceutical conposition of Caim 21, wherei n sai d polycycllc
al i phatic group is selected fromthe group consisting of adamantyl,

bi cycl oheptyl, canphor wlcompbirast'Colid 1%ciebag Eamhe Qasikaer. 23. The
pharnaceutlcal conp05|t|on of Claim21, wherein said heteroaryl and said
substituted heteroaryl is selected fromthe group consisting of pyridines,
t hi azol es, isothiazol es, oxazoles, pyrimdines, pyrazines, furans,

t hi ophenes, isoxazoles, pyrroles, pyridazines, 1,2, 3-triazines,
1,2,4-triazines, 1,3,5-triazines, pyrazoles, imdazoles, indoles, 120

01/ 08/ 2005 quinolines, iso-quinolines, benzothiophines, benzofurans,

par at hi azi nes, pyrans, chronenes, pyrrolidines, pyrazolidines,

i m dazol i di nes, norpholines, thionorpholines, and the corresponding

het erocyclics. 24. The pharnmaceutical conposition of Claim21, further
conprising at |east one
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additional ingredient which is active in reducing at |east one s
associ ated wi '?h said allergic reaction or cell gr oliferation. 2@@?@%22005
phar maceutical conposjtion ef-C aim 21, fyrther conprising a salt thereof.
26. Use of a conpound of Claims 1 or 4.for the preparatijon off & medi canent
for the treatnment or prevention of an allergic reaction in a.mamal
wherein said allergic reaction 1is caused by an increase in IgE levels. 27. .
The use according to Claim26 further conprising adm nistering at |east one -
additional ingredient which is active in reducing at |east one synptom
associated with said allergic reaction. 28. The use according to Caim27, .
wherein said at l-east one additional ingredient is selected fromthe group
consi sting of a short-acting (3Z-admergic agonist, a long-acting f32-
adrenergi ¢ agoni st, an anti hi stam ngm~a phosphodi esterase inhibitor, an
anticholinergic agent, a -corticostlerqgid, an inflammatory nedi ator rel ease
inhibitor and a | eukotriene receptor~agtagonist. 29. The use according to

Claim 27, wherein said at |east one adfliti i elent is conbined with
said conmpound in a pharnaceutically accept d e .4€;p co- adm ni stered
to the mammal . 30. The use according to C aim 26,. wher sai d Eénpound i's

adm ni stered at a dose of about 0.01f ng to about 100 ng per kg body wei ght
per day. :

K2

o.e
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31. The use according to Caim 30, wherein said dose is adm ni st i
divided -doses at regular periodic intervals. 32. The use accor ﬂ?HPﬁOOS
Claim 31, wherein said-reguar periodic~ntervals ocety daily. 33. Use of
a conpound of Clains | or & fior the préparation of & nkdicagent for 'the
treatnment or prevention of “dsthma in a manmal wherein said allergic
reaction is caused by an increase in IgE levels. 121 r-. 01/08/2005. 34.
The use according to Claim 33 further conprising adm nistering at |east one.
additional ingredient which is active in reducing at |east one synptom
associated wth said asthma. 35. The use according to Caim 34, wherein .
said additional ingredient is selected fromthe group consisting of a
short-acting P2-adrenergic agoni st agl ong-acting (32-adrenergic agonist,

an anti hi stam ne, a phosphodi est e bi an antichol i nergi c agent,

a corticosteroid, an inflanmmatory-fredi ye¥esg inhibitor and a

| eukotriene receptor antagonist. 36. Us€&0 . of Clains 1 or 4
for the preparation of a nedi canent for

L ) .17
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the inhibiting cell proliferation in a mammal. 37. The use aCCOQﬁ*?@@%ﬁOOS
Claim 36 further conprising adm nistering at | east one additio

i ngredi ent which is active-+g reduci ng_at, | east - one sygptom associ ated with
said cellular .proliferatigonj 38. The usé accordi ng tojd ai-m 37, wherein
said at |east one additional ingredient is selected fromthe group
consisting of antifungals, antivirals, antibiotics, anti-inflammtories,
and anticancer agents. 39. The use according to Cai'm 37, wherein said at

| east one additional ingredient is selected fromthe group consisting of

al kyl ati ng agent, antinetabolite, [DPNA Futter t opoi somerase ‘| poi son,

t opoi sonerase Il poison, DNA bind 40. The use
according to Claim 37, wherein said 3 Ponal ingredient is
conbined with said conpound in a pharnace or. ¢ L%E}e di | uent and
co- administered to-the mammal . 41. The use according to\(fai mg3@, wherein
sai d compound is adm nistered at a ydose of about 0.01 ng to about 100 ngy
per kg body wei ght per day. 42. The according to O aim4l, wherein said
dose is adm ni stered in ‘divided g‘ \ regul ar periodic intervals. 43.

The use according to C aim42, wheyg atgliﬁg%tsiéperlodlc intervals
occur daily. . )
O 36
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44. A conpound of Claiml selected fromthe group consisting of 0%?88/2005
01/08/ 2005 L81 x x - L8 \ - F L83 L84 L85 o0 L86 123 | - =
01/08/2-005 L87 - L88 L89 -~ o~
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L90 L131 H 1.147 124 OL./a8/ 2005 L148 L149 - LI50 ol'i L1
L164 125\ 1 3 . 1 01998/ 2005 E169 off L170 ¥1/b872005
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xIn OH L172 173 126 .-fig . . ~.~\ -. ... 01/08/2005 L1.74Oi_/1.6§/zldld§

"OH L177 Of Li78 ro~p 179 127 01/08/2005-- -- xlso
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- xI81 L1182 L183 L184 | ~\ / a L185 128 01/08/2005 . fl L
1188, L189 HO L190 0 L191 129 01/08/2005 OR 0/ 08 /2695

48. A compound of Claim 1 selected from the group consisting of
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L192 130 01/08/2005 45. A compound of Caiml selected fromthe group

consisting of 131 01/08/2005 tI - L151 L152 . L153 0 ~ L15.4 08
L156 132 01/08/2005 L157 L159 01/88720
£ ‘ =0y £
$, s ¢ J 2l

b
1

0w

ms

6

166



L160 r L166 L167 - -FI L168 133 01/08/2005 46. A conpound of Claiml
sel ected fromthe group consisting of 134 01/08/2005 t J. Li L%

~1 z5 L6 135 01/08/2005

= 7Y

T,
.'

1Ly

s
- ILe

I.10

17

Ko JIL18

Hee - - IL19

ie7

1708y 2obs



1.7 L8 19 LIO L1l , ONN LI2 136 01/08/2005 L13 tt, L14 L15 L16 L17
%N E18 137 01/08/2005

01/08/2005
" - ’ e
L # f—\;% }
20
II21
o2z

m41

42

O‘”‘: IL.43

44

168



7,'"~1 OL19 LW L21 L22 O=\ a L23 0.11, ar, L24 138 01/08/2005 \ 1+
L26 L27 N+~ L28 O O L29 O L30
01/08/2005

Ch, 45

o, L4

IL.53

T IL55

56

057

169



139 01/08/ 2005 L31 IP,

\ L32 L33\ ry _ L34 L35 L36 140 01/08/2005

L37 \ L38 00 L39 40 01 Lot L42 141

01/08/2005
_ , %2" 1.58

0

Lrorod,

HO - neo

Qo004
.. \@H .63

1L71

73

- 170



01/ 08/ 2005
. LSO L51 OH 0 Ll52 CC, O/

rt L45 0 L46 H o L47 L48 142 01/08/2005
01/08/2005

He .76

.79

I8t

J18:5

w7

L8y

171



11 L583 o0r-, L54 143 01/08/2005 a r-I \ 1155 L56 L57 O L59 1IX
L60 144 01/08/ 2005 ~N F L61 L62
: 01/08/2005

49. A compound of Claim 1 selected from the group consisting of
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L72 146 01/08/ 2005 L L73 L74

L63 L64 L65 L66 145 01/08/2005 L67 L68 L69 I E70 . x .
P TN Ty o
) 5, A B

A .

O’ﬁ\ NU:\ : -o©
ot @

- 173

L71

01/08/2005



L75 L76 E77 L78 147 01/08/ 2005 L79 L80 L91

01/ 08/ 2005 L95 07 cH, L96'

4 j
) ;“-- L

Hay

)

174

Of L92

Iy
C

L93 L94 148
01/08/2005

w27

1133



L97 L98 [1.99 LIOO 149 01/08/2005 1101 o. - L102 L103 11,04 L1105
L106 150 01/08/2005 L107 Wb 11108 11109-
, r 01/08/2005

Ty . . —
) 1) 0D

175



11110 ' Lli1l a L112 151 01/08/2005 CF~ L113 s Ha0 O4/ °~ OL114 HH
El15 y a-AH L116 - HH . L117 HH
01/08/2005

1Le7

69

O n7e

.72

74

@ o IS

< 176



L118 152 01/08/2005 L119 L120 LIzl —~ - L122 L123 tic L124 153
01/08/ 2005 1125 ' - L126 L127 Hw o U L128 L129
01/08/2005

) i) DS

77

O
O
% e

- 177



F L130' 154 01/08/2005 H HH L132 , L133 F - - 1134 - L135 L136 '1.137
155 01/08/ 2005 L138 L139 L140 r L141 L142-
01/08/2005

50. A compound of Claim 1 selected from the group consisting of
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L143 156 01/08/2005 11444. Cr L145 L146 Lle6l ' HaH c~ ~,cC K _a% p.
\' (\. / L162 157 01/08/2005 47. A conpound of Caim1l sel ect ed from t he
group consisting of 158 01/08/ 2005 |ILI xw / 8/2

LA

N .

o % . myr
Ci@@%v ' 5
i me9

é . -- OL100
5144

11145



11.6 N "1 N el

- 111L11 11.12 159 01/08/ 2005 xa IL17 M

vuw~ 1130 160 01/08/2005 IL35 H... HI O -
01/08/2005
Yy o T, ~
< J L] L3 }
HL146

.147

HL148

Lide

152

07,154

180



1136 pp MAl. p5 11.42 11.47 NN X48 FHr I11.5 161 01/08/2005 11V
NFqH. 54 0 cl~ M9 xF JL60- ~' |L61
01/08/2005

51. A compound of Claim 1 selected from the group consisting of
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M2 At IL63 162 01/08/2005 1164 H 65 M6 11.83 11.85 11.86 163
01/08/2005 1 X87 7 0 11.88 at 11.89 Co. 164
01/08/2005

11 A1

.32

HL36

1139

182 .



01/ 08/ 2005 48. A conpound of Caiml selected fromthe group consisting of

165 01/08/2005 N{ ) ILl x /\ -0 11.2 1L3 NNV 114 ,left I8 388
01/08/2005 Ils ' 11.4 | __/ 11.10 It 1117 01/08/2005
" ) i) 5D

r47

mmag

HL49

Iise

HLL57

Ir.60

183



e l1.18 \1 ~y 11.19 167 01/08/2005 11.20 1.21 a.22 11.41 1L42 11.43
H+~N 11.44 168 01/08/ 2005 HAS CA . '
01/08/2005

f'

O ) D)

st

1063

180

L9

.96

184



11.53 1L54 N V jL$$ . ~ IL56 VH 1157 169 01/08/2005 a.~~ ~e H
IL71 11.73 170 01/08/2005 v H;l?c 11. 76

I1.58 ite 11.63 M5 +5~ | L66
H : 08/2005
:fﬁ "z. Ty . -;‘
) %) Ty 1)
. é .i27
‘ é ] DLI28
_ % . 1i.129
_ % 1130
- Q) 134
mL137 ’



~r HIL79 "5 1ILBl 11.85 . H—~~" 1\ _r %HI1.87 11.89 171 01/08/2005
49. A conpound of Caiml selected fromthe group consisting of 172
01/08/2005 - TI, / 11.13 Vi~ \ N 11.14 . Cl14 NO uls Ihi6 191588/12305

\/\3 ﬂ) o 7y 3

| IL13R
mW.139
L142

TL151

T OLIS2

186



01/08/ 2005 1L27 rl| "' Ool128 . 1131 1132 , YO I11.33 1134. 174

/\ |1
01/08/2005 1L37 TL38 1 N 1L39 H 40 N I1L49 -~c4t R50
01/08/2005

52. A compound of Claim 1 selected from the group consisting of
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ISl 175 01/08/ 2005 11 Cf. 31.52 M7 1L69 I1L70 M2 11.74 1 1L75 176
01/08/2005 IL77 11.78 11.80 11.82 177 '
: 01/08/2005

OIS, DN

4

HLe

188



01/ 08/ 2005 50. A conpound of Caiml selected fromthe group consisting of
178 01/08/2005 11192 MP9 11L100 |1L.144 3Q 145 179 01/08/2005 11L|46
al 47 M148 11L149 111.152 1U.154 180 01/08/2005 01/08/2005

Sy g : Sy
< 1) Yy )

m7
ms
i

110

HL1I

HLiz2

-189



51. A conpound of Claim1 selected fromthe group consisting of 181

01/08/2005 ].is O~ [l 29 BL332 BL36 182 01/08/2005 - o. MAS, TQ 4

RL56 M57 111.60 183 01/08/2005 1|11.6l 08/2005

' P ; .

3 F ) ’N} )

D/ -
\)

’ \O : 13

OL14

HL.16

LIz

. IL18

HLie

190



1L63 E. 95 10.96 Mm 184 01/08/ 2005 i |M27 I.U- 128 as ML30 [I11.13k
l11.137 185 01/08/2005 J 1 _r = ~ 3 BL138 W139
- 01/08/2005

)
)

1120

ma21

m2s

191



1 LI42 ' ,1dI51 JILI52
fromthe group consisting of 187 01/08/2005 a -
111.8

01/ 08/ 2005 L-C~~ -0-

‘M7 -

O

a

H

=~y

+

192

L)

186 01/08/ 2005 52. A conpound of Claim1l selected
ELI M2 m:H-

188
01?08/2005

2Ly ]

30

L3l

L33

34



oi o- ]11.10 IIl.il 11L12

189 01/08/ 2005
l1L[6 D17 111.18 M 19 190 01/08/2005 nm M25 191 01/08/200

b

193

N
1}

| w~Cc - -

)

111. 13 1IL14

21)-

L35

5
01/08/2005

37

1m.38

ni40

ma

42



I11.27 0-0 WBo nB1 C~In M33 C-I M34 192 01/08/2005 B L35 11.37
IMa0 M41 111,42 193 01/08/ 2005
01/08/2005

O oy )90

J1
1138

w43

144

Hr4s

TH.50

51

194



|1L43 M44 11L46 HWC ALSO ill.Si 194 01/08/ 2005 M2 11153 O WEL54
31L55- DL58 - ]11S9 195 01/08/200.5 BL62 I11.64
01/08/2005

) {(’\ N -.1‘3.: ) ’-\} . :‘i"‘j

% R F . 3

L/

m.ss

55,

TL58"

759

195




I11.65 a66 DL67 ' D L68 196 01/08/2005
lu. 74 197 01/08/2005 E75 M6 M/7 11L78

0

o

S

- 196

[11.69 H.70 UL71 1IL72 1I1.73

01/08/2005

000

me2 -

64

IILes

oLes

mes



111.79 11.81 198 01/08/2005 m8a I1L83 M84 11L85 M87 199

01/08/2005 11L88 " 111.89 D90 Cn a91 11L92 11L93 200 o1/ 0@{;8%5/2005
3 5 ) SRS

76

L7l

.72

.
ooy

73

i\ L4

| %@—é | _

197



M54 |ILIUL M 102

111108

{f}

- 198

i

1L103 UL104 U105 201 01/08/2005 111:106 I11.107
e 111.109 M 110 MII 202 01/08/2005 s O I1L112

01/08/2005

LTS

IL76

or77

m7s .

m.7e

IL8I



l1L116 1[!117 203 01/08/2005 i ns 11L119 AL120

1"3 11.114 10:115
ML25 M 126 |1L131 11"13201/08/2005

13L121 Dm 11L124 204 01/08/ 2005

@ ) IR 6

'; .
E ; 82
¥
é‘ ms3
. b, - ) j18.78
nres
T . LSS
: ¢
) o % ) .87

. 199



11 LL33 11L135 205 01/08/2005 3 11L136 11L140 11L141 11L143 111.150
[11.153 206 01/08/ 2005 53. A conpound of Claiml selected fro
consisting of 20;7 01/08/2005 L82 - O/ H' \ \ o L147 rBf?Sggf"ﬂ}’(%

O L B

g8

.39

m.9o

.81

092

J0L93

200



\ \ L150 L158 L169 OH L170 208 01/08/2005 L171 O4 \' O LM L173"
L175 o H- L176 o i ~c L177 r 209
- 01/08/2005

)
£ ¥ i~z

IL,10%
m.102
11103

L1604

IIL105

201



01/08/ 2005 L178 L179 x~ L181 L182 / \ o L184 i ' L185 210 01/08/2005
54. A nethod of preparing a conpound or salt thereof having the formula: R
RB RR-N\ =/) pNY RGenus |I; wherein Ris selected fromtl‘%lép&fr?oo-b’
consisting of H Cl-C5 al kyl, benzyl, p- )I | uor obenzy nd di -,%I kyl am no

al kyl, wherein said Cl1-C5 &l Kyl is selected fromthe |

 MI406
HL107
1108

nL109

1110

nLiil

1202



group consisting of a straight chain, branched or cyclic al kyl, wherein Rl
and R2 are independently selected fromthe group consisting of al5yl
substituted al kyl, C3-C9 cycloal kyl, substituted C3-C9 cycloalk)ql/08 2005
pol ycyclic allphatlc groupss, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, hetéroaryl and“8ub'stitut ed hete rjoar yIs erein said
het eroaryl and said substltuted het eroaryl contain 1-3 hetéroatons,
wherein said heteroatomis independently selected fromthe group -
consi sting of nitrogen,” oxygen and sul fur, wherein said substituted phenyl,
substituted naphthyl and substituted heteroaryl ;contain 1-3 subst1tuents
wherein said substituent is selected fromthe group consisting of H,

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

substituted al kyl, dial kyl am noal , hydroxyal kyl , carbonyl, OR, OCH3,
COON, COOR COR, CN, CF3, OCF3, NR R, NHCOR and CONR R wherein R3
and R4 are independently selected f oup consi sting of H ©al kyl
aryl, heteroaryl and COR, wherein R | ected fromthe group consisting

of H alkyl, substituted alkyl, C3-C9 cycl kyl, substituted C3-C9
cycl oal kyl, polycyclic aliphatics, phenyl, “Substi-tuted phengﬁrI napht hyl ,
substituted naphthyl, heteroaryl afid substituted heteroaryl, wherein sald B
het eroaryl and said substituted hetdroaryl contain 1-3 heteroatons

wherein said heteroatomis |ndepen-éij‘;-eimcted from t-he group

miE

mi4

o115

m.116

117

203



consi sting of nitrogen, oxygen and sulfur, wherein X and Y are

i ndependently selected fromthe group consisting of H, hal ogens Zb%gﬁy
substituted al koxy, al kyl, substituted al kyl, dialkylam’noalky'l,01 005
01/08/ 2005 hydroxyal kyl, ©R OCOR , OCH3y COQN, CN, k3, OCR3, N2, COOR',
CHO and COR', wherein R' {sja .0 -Cs alkyl, whereinisgid C1iC3 al kyl is

sel ected from the group consisting of a straight chain, branched or cyclic
al kyl, wherein said nmethod conprises: reacting a 3, 4-di am nobenzoic acid
with a 4-nitrobenzal dehyde to yield a first internediate or salt thereof,
amnating said first internediate or salt thereof to yield a second
internediate or salt thereof; reducing said second internediate or salt
thereof to yield a third internmedjate” or salt thereof, and acyl ating said
third internediate or salt ther.eo obtain said conpound or - salt
thereof. 55. A nethod of preparing ajconpound or salt thereof having the

f or mul a: : - .

ﬁLps
W.119
IH.120
121

"ELIZ2

nriz4

204



OO0 R2-N, I NRBRI N R X I Y Ra R Genus .H wherein Ris selected from
the group consisting of H Cl1-C5 al kyl, benzyl, p- fluorobenzyl an9

di -al kyl am no al kyl, wherein said Cl-C5 al kyl is selected from t@é Q§4%905
consisting of a stralght chain, branched pr cyclic aHyl, eﬁﬁln Rl and R2
are independently sel ected\fomthe graup consisting of H -+l :
substituted al kyl, C3-C9 cycloal kyl, substituted C3-C4 cycloalkyl

pol ycyclic 'aliphatlc groups, phenyl substituted phenyl, naphthyl .
substituted naphthyl, heteroaryl and substituted heteroaryl mhereln ‘said
het eroaryl and said substituted heteroaryl contain 1-3 heteroatons

wherein said heteroatomis independentty Selected fromthe grolp

consi sting of nitrogen, oxygen and sulfiu, wherein said substituted phenyl,
substituted napht hyl-and substit utgd heteroaryl contain 1-3 substituents,
wherein said substituent is selected fromthe 212 01/08/2005 group

consi sting of H, hal-ogens, polyhal og oXy group, substituted al koxy,

AL125

1126 ‘

131

132

IE.133

IL135

205



al kyl, substituted al kyl, dial kyl am noal kyl, hydroxyal kyl, OH OCH3, COQON,
COOR COR, CN, CF3, OCF3, N2, NR R, NHCOR and CONR R, wherejin /and
R4 are independently selected fromthe group consisting of H, a(P:l<§p, 83'910,5
heteroaryl and COR, wherein, R is selectied fromthe~group cegsisting of H,
al kyl, substituted alkyl ,fk&-cg cycl oal Kyl , substi tutkd CS~§EZ_§ cycl oal kyl ,
pol ycyclic aliphatics, phenyl, substituted phenyl, naphthyl, substituted
napht hyl , heteroaryl and substituted heteroaryl, wherein said heteroaryl
and said.substituted heteroaryl contain 1-3 heteroatons, wherein said

het eroatom i s independently selected fromthe group consisting of

ni trogen, oxygen and sul fur, wherein X and Y are independently selected
fromthe group consisting of H  hal ogens, al koxy; substituted al koxy,

al kyl, substituted al kyl, dialkylgfjnoal kyl, hydroxyal kyl, OH ©CH3, COOH,
CN, CF3, OCF3, N2, COOR', CHO and QOR -, wherein R' is a Cl-Cs al kyl,
wherein said C1-C$ al kyl is selected @Ebf¥t he group consisting of a

strai ght chain, branched or cyclic alkyl, § erein said method conprises:
reacting a 4-nitro-1, 2 phenyl enedi ani ne wjth an al kyl- 4-fonnpy| benzoate to
yield a first internediate or salt thereof; “treating said fi

internediate or salt thereof w thid@n aqueous base to yield a

1140

141

1143

T.150

L153

206



second internediate or salt thereof; am nating product said second
internmediate or salt thereof to yield a third internediate or s re
reducing said third internediate or salt thereof to yield a fou[qafr}()él}%oé)g
internediate or salt thereof and acylating said fourth internediate or -
salt thereof to obtain said conpound or salt thereof. 56. A nethod :
of preparing a conpound or salt thereof having the fornmula: 213 01/08/2005
R ORR N\ ANR3 O X NUJ R4 ~ R Y CGenus in wherein Ris selected from

t he group consisting of H Cl1-C5 al kyl, benzyl, p- fluorobenzyl and

di -al kyl am no al kyl, wherein said C1-C5 alkyl'is selected fromthe group
consi sting of a s#}ai ghrompraind of Glaim & belebtedrfrany the igroupickndistingw®r ei n Rl and R2
are independently selected fromthe group consisting of H,

207



al kyl, substituted al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycloalkyl
polycyclic aliphatic groups, phenyl, substituted phenyl, . napht

substituted naphthyl, hetenmaryl and substituted heteroaryl é?%{98§§¥@05
het eroaryl and said substl ed heter.gayyl contain: het at'oins,
wherein said heteroaton1|s\ dependent iy’ sel ected fir theegfoup

consi sting of nitrogen, oxygen and sul fur, wherein said substituted pheny],
substituted naphthyl and substituted heteroaryl contain 1-3 substituents,
wherein said substituent is -selected fromthe "group consisting of H,

hal ogens, pol yhal ogens, alkoxy'aﬁlumL substituted al.koxy, alkyl, -
substituted alkyl, dialkylam noal’kyl,., , OH,. OCH3, CCCH COOR .
COR , CN, CF3, C[FS N2, NR R, 'j:‘ mj‘-uo R‘R wherein R3 and R4 are
|ndependently sel ected fron1the group considt ing ‘of H alkyl, aryl, -
heteroaryl and COR, wherein R is selectedf the group conéﬁ%tlng of H,
al kyl, substituted -alkyl C3- 9 cycl oal kyl,” substituted C3-.C9 cycl.oal kyl,
polycyclic al i phati-es, phenyl ubsti t ut ed phenyl, naphthyl, substituted
napht hyl , heteroaryl and’ substltp ed  heteroaryl, mherein Said,hetenaryL
and sai d substituted-heteroaryl s6ntain 1-3 1\éﬁoatons, wher ei n said
heteroatomis independently-seledted fromthe Qup consisting of:
nitrogen, oxygen and sul fur, .whefg; dependent |y sel écted
fromthe group consisting of H, . . L147

1150

1158

L1659

Li70

208



hal ogens, al koxy, substituted al koxy, al kyl, substituted al kyl,
di al kyl am noal kyl, hydroxyal kyl, OH, OCH3, COON, CN, CF3, OCF3 N;B

COOR', CHO and COR', 214 01/08/2005 wherein R' is a Cr-Cs al ky®i \%s/r%pﬂ5
said G-Cs alkyl is selectethhfromthe grgup cthistLﬂgkof a Stralght chai n,
branched or cyclic al kyl, :wHerein said nethod conprises r éad ting a

3, 4-di ar ni nobenzoic acid with a 4-ai koxycarbonyl- benzal dehyde . to yield a-
first intermediate or salt thereof; treating said first intermediate or

salt thereof with an agent- sel ected fromthe fol |l owi ng group: inorganic
acid halide, organic acid chlorideg and ni xed anh des, toyield a- _
second internediate.or salt theregi‘ am nating sai#® second i'nternediate or
salt thereof to yield a third interng al\t -thereof, treating said
third internediate or salt thereof . base to-yield a fourth
internediate or salt thereof; and-am rs BT ourth |nterned|ate or

salt thereof to obtain said conpbund or : thereof 215 Li71

sal

a

E172

L173 -

© L175

1176

L1717

209
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L1179

1181

Ligz -
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01/08/2005

54. A method of preparing a compound or salt thereof having the formula:

IT1 | Flza
Ry~ Z N\ . /N\R4
R 30aW,

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

group consisting of a straight chain, branched or cyclic alkyl,
wherein R, and R; are independently selected from the group consisting of H,

alkyl, substituted alkyl, C5-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said substituted

Genus I;

heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur, _
wherein said substituted phenyl, substituted naphthyl and substituted
_ heteroaryl contain 1-3 substituents, wherein said substituent is selected from the
group consisting of H, halogens, polyhalogens, alkoxy group, substituted alkoxy,
alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
COOH, COOR* COR’, CN, CF3, OCF3;, NO;, NR'R’, NHCOR ' and CONR'R’,
wherein R; and R4 are independently selected from the group consisting of H,
alkyl, aryl, heteroaryl and COR",
wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatorn is independently selected from the group
consisting of nitrogen, oxygen and sulfur, |
wherein X dnd Y are independently selected from the group consisting of H,
- halogens, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,

211
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hydroxyalkyl, OH, OCOR’, OCH3, COOH, CN, CFs, OCF, NO;, COOR™, CHO and

COR"",
wherein R is a C;-Cy alkyl, wherein said C;-C; alkyl is selected from

the group consisting of a straight chain, branched or cyclic alkyl,

wherein said method comprises: -
reacting a 3,4-diaminobenzoic acid with a 4-nitrobenzaldehyde to yield a first

intermediate or salt thereof:
aminating said first intermediate or salt thereof to yield a second intermediate

or salt thereof;
reducing said second intermediate or salt thereof to yield a third intermediate

or salt thereof; and
‘acylating said third intermediate or salt thereof to obtain said compound or

sait thereof,

55. A method of preparing a compound or salt thereof having the formula:

@) | 0
Rz—'L = N ==\ A ~R3
Ry 508 N ] Ry
’% Y Genus 11

‘wherein R is selected from the group consisting of H, C,-Cs alkyl, benzyl, p-
fiuorobenzyl and di-alkylamino alkyl, wherein said C,-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl,

- wherein R, and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted Cs5-Cy cycloalkyl, polycyclic
aliphatic groups, ?hcnyi, 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 phenyl, substituted naphthyl and substituted

heteroaryl contain 1-3 substituents, wherein said substituent is selected from the

212
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group consisting of H, halogens, polyhalogens, alkoxy group, substituted alkoxy,
alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, OH, OCH;, COOH,
COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR ' and CONR'R”,

W.rherein Rj; and Ry are independently selected from the group consisting of H,

alkyl, aryl, heteroaryl and COR”,
wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, C5-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic alipha:ﬁcs, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said hetercaryl and said substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group

consisting of nitrogen, oxygen and sulfur,
wherein X and Y are independently selected from the group consisting of H,

halogens, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,

hydroxyalkyl, OH, OCH;, COOH, CN, CF;, OCF;, NO,, COOR"", CHO and COR ",
wherein R™ is a C;-Cy alkyl, wherein said C;-Cy alkyl is selected from

the group consisting of a straight chain, branched or eyclic alkyl,

wherein said method comprises:
reacting a 4-nitro-1, 2-phenylenediamine with an alkyl 4-formylbenzoate to

yield a first intermediate or salt thereof:
treating said first intermediate or salt thereof with an aqueous base to yield a

second intermediate or salt thereof:
aminating product said second intermediate or salt fhereof to yield a third

intermediate or salt thereof:
reducing said third intermediate or salt thereof to yield a fourth intermediate

or salt thereof; and
acylating said fourth intermediate or salt thereof to obtain said compound or

salt thereof.

- 56. A method of preparing a compound or salt thereof having the formula:
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R, 0
RZ_"[!I / N - )l\ /R3
0@5«\ \ J/ 5
R

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

wherein R; and R; are independently selected from the group consisting of H,
- alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic
aliphatic groups, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said substituted

Genus HI

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

selected from the group consisting of nitrogen, oxygen and sulfur,
wherein said 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, OH, OCHs;, COOH,
COOR’ COR’, CN, CFs, OCF;, NO;, NRR", NHCOR " and CONR'R’,

wherein Ry and Ry are independently. selected from the group consisting of H,

alkyl, aryl, heteroaryl and COR ",
wherein R” is selected from the group consisting of H, alkyl, substituted

alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
. heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3
heteroatoms, wherein said hetercatom is independently selected from the group

consisting of nitrogen, oxygen and sulfur,
wherein X and Y are independently selected from the group consisting of H,

halogens, alkoxy, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, OH, OCH;, COOH, CN, CF;, OCFs3, NQ;, COOR"’, CHO and COR",
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wherein R’ is a C-Cg alkyl, wherein said C,-Cg alkyl is selected from
_ the group consisting of a straight chain, branched or cyclic alkyl,

wherein said method comprises:
reacting a 3,4-diaminobenzoic acid with a 4-alkoxycarbonyl benzaldehyde to

yield a first intermediate or salt thereof;
treating said first intermediate or salt thereof with an agent selected from the

following group: inorganic acid halide, organic acid chlorides and mixed anhydrides,

to yield a second intermediate or salt thercof;
anﬁ;laﬁng said second intermediate or salt thereof to yield a third intermediate

or salt thereof;
treating said third intermediate or salt thereof with an aqueous base to yield a

fourth imtermediate or salt thereof; and
aminating said fourth intermediate or salt thereof to obtain said compound or

salt thereof.
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