WO 2004/024897 PCT/US2003/030962
WO 2004/ 024897 PCT/ US2003/ 030962 AVANI R 112VPC2 PATENT
PHENYL- AZA- BENZI M DAZOLE COMPOUNDS FOR MODULATI NG | gE AND

AVRNIB MEZMBCEEL LULAR PROLI FERATI ON Backgr ound of the PATENT

PR A% BRI S 70 CENEP LSS EDR MopUEATING fae av
to all er gensiNHEITANG CIRTWILAR BRELIFERAMTRON of all ergy

and/ or asthma or any di seases where IgE is pathogenic.
This invention also relates to small nol ecules that are

proliferation inhibi i hey are useful as
B0 Sero AL Ry bl

anti cancer agents. T ter relates to
Fishbdf the iivketiad es whi ch suppress cytoki nes and

| eukocytes. Description of the Relate I. Allergies and
Ast h ¥ boo Ahusvesiqnigtabg 1 guall mql%qfep@@aﬁgs ¢fihe [gE response to

e Rt then el of Aty M P QP e e T
is§Githmgehic o This iAlention 288 refatep at small moldctiles dsi hreeprolifersion knhibitors
erergency care require hospitalization, and th | ar gest

] R e i PGl AR CRERE RReRr oL RS YA e Fither SEIBHS to small

rofRales Which@pPlekddytoBihd aﬁﬁqeuléo_?_gm.gency care), at a cost
of greater than $I.6 billion. e cost for prescription

medi cati ons, which increased 54% bet ween 1985 and 1990,

plas. | 93 té Knd.at, $1.1 billion (Kelly, Pharnacotherapy

M@%W = — [ 0003] According to the National

ABeivdsaindrasivedi cal Care Survey, asthma accounts for 1%
of all anbulatory care visits, and the_disease continues

to b2k gn petipated @ milliogerspassindhe didsd Stpigsshavg asthma, about
hi o . . . -
S Bbhu RRD R iR Wt At 30 Wi S SLRERESE billon
Abounitt 25 ef padienisswth astlini whe sesitemergencly cave irdqivve desfitdliFtion, and the
Departnent, of Heal th and.Hunmpn Services;, 1991, . . .
laﬁf&% FEgE i @e@fi ORISR SO g DR DPicHH dospital services
(eih&%éﬂccx e28], aPHBdst 6F BRAkE haR5PBATRN, [ PROAkt U Brescription medications,
pat hophysi o{licg/?l C processes that attend the onset of an

wainhhinareaged shstiweapah9%fe aipt dR¥K wiswelosanbehind sierfililabiljon (Kelly,
wo. phases ( r y bronchoconstriction, that
P?:’ ﬁ"é‘%g ﬁf?gg%pﬂég'ﬁﬁ@%@ght ness, and dyspnea. The first,
ear | JoguBpse AsdoRimE it6 theSNARSE Anbuldtid§IRle8idabYare Survey, asthma
al | er%ens irritants, or exercise. Allergens cross-lin

agqompiGer bhueti il mabulgery cars visitsl 4 the difgaseoptipuss e bs aosignificant

RRSLofSRIsked schBUSIRg thNamikR ! bndi i
cpr e-0 or r%eeg‘ SCI ﬁ?il %1 ]%lro}'ry rrgdi]gésgi?i,%n r?g u |§1%r&%%t%r%frt1}§ disease
praebdsst and rbettert driygsy asthmia medrbidiy tuwk mostalityicontdieeng ase in this country and
worldwide (U.S. Department of Health and Human Services; 1991, publication no. 91-3042).
Thus, asthma constitutes a significant public health problem.

[0004] The pathophysiologic processes that attend the onset of an asthmatic
episode can be broken down inio essentially two phases, both marked by bronchoconstriction,
that causes wheezing, chest tightness, and dyspnea. The first, early phase asthmatic respshse
is triggered by allergens, irritants, or exercise. Allergens cross-link immunoglobulin E (IgE)
molecules bound to receptors on mast cells, causing them to release a number of pre-formed

inflammatory mediators, including histamine. Additional triggers include the osmotic changes
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seri @916f cdupolinvdsf sthalbmibldciledgBridnibitsrsbire aldfingd by the following

Supr agenys A-D and Genus Al -A5, Bl-B4, Cl1-C4, and D1-D4
SURE$SSTST8y FRFMInG SUBEREERNS A (IFRngTa: ‘é*l13A§f Sugragerus Bt (Genera B1-B4),

7 Caq@g ' al so exhibit
s\gg? %lé-n\dgr ol | gﬂraa(%ql ﬁ) g?fgﬁcpt? %‘%&gﬁ%ﬁgggagﬁ,ﬁﬁ?ﬁay be used as
agents to treat hyperproliferation disorders, including
cancer. [0016] Families of small | ecule IgE inhibitors
are defined by _t®e_ falNow ng ppggenega, including
SupragenuiAéigene“a ARy A5) prag 5B (CGenera Bl-B4),
Supr agenu ne a /CA)N\and Bupr glgenus D (CGenera
D -D4): Supragg%l NR1- N R2 HO ~ N\ Z MR
Supr agenus B; R \| T-4 N ~HN I LZRM .
Supragenus C; and 0 R4 T iQIl NINR2 Supragenus A;

O
H Q
R—N_ 17 IN — _Ry
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‘?—)f/“z o\ I—/ "
/ | i
R
@)
R1—< T4’Q N —/”\ _Re
X :;,Z N \ | /

R Supragenus C; and

Supragenus B;

Supragenus D;

[0017] wherein Q, T, X, and Z are independently selected from N or C, and
wherein one 0of Q, T, X, and Z is N;

100181 wherein A is selected from the group consisting of H, halogen, and
CONHRg;

[0019] wherein n is 2 number from one to four;
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HN, X ~NOL.Z1 MR Supragenus D; [0017] wherein Q T,
X, and Z are independently gSelected fromN or C, and
wherei pyomge§f Q T, X and Zig, N [0018] wherein Ais
sel ected fromthe groupygonsi Stll g of H, _hal ogen, and
CONHRI ; [0019] rein s an er Néyﬂw ong to four; 5
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pol ycyclic aliphatic groups, substituted phenyl,
substituted napht hyl and. substituted heteroaryl contain
1-3 substituents, wherein said substiifuent is selected
fromthe grou consisti pg yhal ogens,
al koxy gr'otip, substit Y, Bbstituted

al kyl , dial kyl ifmoal kyl Fparbonyl OH,
OCH3, COON, g , I\IO2 NR R NHCOR
and CONR R ; and [lD0/0] wherein is selected fron1the
group consisting of H allgyl, subStituted alkeylsniC3-C9
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[0073] wherein R is selected from the group consisting of H, C,~C; 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;

[6074] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substimed polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0075] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
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[0085] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-atkylamino alkyl, wherein satd C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0086] wherein Ry and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heieroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0087] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substifuted 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, dialkylaminoaliyl, hydroxyalkyl, carbonyl, OH,
OCHj;, COOH, COOR’ COR', CN, CF3, OCF3, NO,;, NR'R’, NHCOR" and CONR'R; and
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[0099] wherein said substituted polycyclic aliphatic groups, substituted phenyi,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said

substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR” COR’, CN, CF3, OCF3, NO,, NR'R", NHCOR and CONR'R; and
[0100] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-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
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wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein

said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0113] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D2):
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[0125] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus D4):
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[0159] The at least one additional active ingredient may be a short-acting Ba-
adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-
acting (o-adrenergic agonist selected from the group consisting of salmeterol and formoterol,
an antihistamine selected from the group consisting of loratadine, azelastine and ketotifen; a
phosphodiesierase inhibitor, an anticholinergic agent, a corticosteroid, an inflammatory
mediator release inhibitor or a leukotriene receptor antagonist.

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

Anticancer agents include, but are not limited to, alkylating agents (lomustine, carmustine,
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onto 4 ng alum and sacrificed after 15 days. Spleens were
exci sed and honogeni zed in a tissue grinder, washed
tvvi ce, and maintained in DMVEM suppl enented with 10% FBS,

P@f"}é/ gpenl I [in, 100 }rg/mM streptonycin and 0.0005%
518( Spl een cell cultures were established

( 2- 3[0’['8h] i Ort)ﬁ@fdnﬁhmaf snthlZmdleéB IEE ifhikitas w@éﬂrfeatbg the followmg
96-well plates) in” the presence or absence of DNP-K

gf(rme(ﬁgmuﬁél) Test conpounds (2 pg/m and 50 ng/m) vvere
added to the spleen cell cultures containing antigen and
i ncubated at 37'C for 8 days in an atnosphere of 10%
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%6Z' 0 Put iouenp % gitng aunts it (uoti oaCuu/ OSI)
suot suodsus su poi o stunupu atom so2tnt2 i ut ]%'H:’flﬁ

suot !M@S di whédelnt Ria@dIM SteSide nﬁéﬂlﬁﬁlé&e@ﬁoﬁpﬂﬁ%réup consisting
tatpta uO 1Qui sAtp 9 pOitt4PUt at’om suonoofut Ship 3

0§H prlioAT iaRepasn eyluarhstitugdd ol Inidrexys deldgent amino) |a1kxlammpt nitro,

FesPER BePEC SRR ARHEOR? Dol 1 Sros om o oo

pai t 086} t a‘ﬁvﬁ&’eﬁhq{hﬂ seldele @iy the @roifednbidin Db f WOUTIQ] SRy, benzyl,

atomunras ui tZ021 Put 102t "a2l ogtoods ua8tiue 30

p<fuorghenzyd ynd slirgBy; b@amgfz ikl vheri ﬁﬁélfh 16 aligips palesicsl fiprp the group
5t t t t 01
%ﬁsgsgngl%al u uua punog&%)féélﬁggllkﬁggl I Ju(l; uo?I} %t i g?ut npy
-l ai si[0E8A] p Lwha%hj Rit ardiRpére inBepehiegly selectad lﬁ@dﬁ‘&b gBRip consisting of
Iﬁg&y fﬁg]?ﬁ%ﬁi | OI tglér(;g )Iéfg(fkt) n spég gg@gl A u%l ual Utltycycslc aliphatic
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tatiam otom Aesse amxa o 11
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u n u
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[0189] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted Ci3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

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

said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.
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Synthesis of the Compounds of Genus Al
[0196] Synthetic Schemes 1 and 2 show methods that can be used to prepare the
compounds of Genus Al. One skilled in the art will appreciate that a number of different

synthetic reaction schemes may be used to synthesize the compounds of Genus Al.
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NH2 204 Z6' wlmnm&ﬂlh’\é&ied’shd\ﬁbm]ﬂld:-lgﬂd}lp (cZiysfis_tinga)@H, Shigalkyl, benzyl,
o-flgormphtza st gi-Rgbo o A ate P oA e acisb ARG o the group
ﬁjg% Hﬁaﬁllb?anﬁﬂé&%@%mlﬁyl{ juajt, nmha
ot aJ auzot got q

]S agjtmplot; ao os oj eudoaddu agj o
Sut j P2a5] Aq wizaed &; dndR; mog&pemhqﬁpsd@tﬂl foore the graup evrjsisging of

By S IBr e e b glCo-8 boaitro e hphati
croupd, | QiRBREADR0IH )&he ] 1ML ng:uﬁﬁsz aphdA9r) Ufafmie@U phenyl, naphthyl,
sjauaj vut &utj ael’'S [ Cozol a) agj put, °~Atjdw20j etuoago

subgidnjed, Haphihst, rhefemgsdtand z%}ﬂmﬁg@é Q eipEparylt whegeinjsaid fetgroaniliansd said

sugg?ﬁfégﬂ%or%t gg(iﬁl ong%p%%{s gr%ﬁlfaéatl@gﬂﬁu%%m?ﬁ %E%@dendenﬂy
sdlébt&ﬁﬁ’&ﬁ%eﬁ@bh@&jn@ﬁﬁhg of HKPGRA, oxyge@mﬁmg and aas
! td 6] uag\?fhégnliesizdosu%gn'guted polycyclic aliphatic groups, substifuted phenyl,

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

[0207] wherein R is selecied from the group consisting of H, alkyl, substituted
alkyl, C;-Cy cycloalkyl, substituted C3;-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0208] Compounds of Genus A2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 3 and 4:

Synthetic Scheme 3
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S}%%E'z%égtﬁﬂ MEHF“E‘Xﬁa el S AbYynaitdize Ut*ﬂﬁéo%ﬁicﬁlﬁds of Genus A2.
het eroaryl, wherein sal d heterdaryl and sai d substituted
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hetferqatom i s i endent sel cte fromt rou

SRS PO OB BT DoRYaR BanES feltrsdogned comparable

res@pgpounds of CGenus A2 may be synt hesized by any

conventional reactions known in the art. Exanples of
synt H83ds i rQneu@l@H@dwenftm a\iWillgapraediate orfsiationfe &l Hivasagence and

nd t he 3 3% S
oYL TR AL 55D Bl
reathons sﬂbhrfﬂl\d:ﬂdtherﬁm kivovoh tethichuibag afe pﬂﬂﬁyﬁd&ﬂ b Zhe processes

N,, // | ZON z ZON~C uol } onpal ZHNl/ N HN- H zHNr
above to make the compounds of Synthetic Schemes 3 and 4

[0211] In the processes described herein for the preparation of the compounds
of Synthefic Schemes 3 and 4 of the preferred embodiments, the requirements for
protective groups are generally well recoghized 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
iftustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

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

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

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

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

Preferred compounds can be synthesized according to the above methods.
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[0214] The salts of the conpounds of Synthetic Schenes 3
and 4 described above are prepared by reacting the
appropriate base or acid with a stoichionetric equiyal ent
of the conpounds of Synthetic Sche B
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Compounds of Genus A3
[0216] One family of small molecule IgE inhibitors is defined by the following
genus (Genus A3):

H H
Ri—N_ N7 N \>_<'__\-—-——/N Ry
o> L;\j[rr \ l-/ \lc])/
) M

[0217]  wherein L and M are independently selected from the group consisting

(enus A3

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3;, OCF,;, CONH,, CONHR and NHCOR,;
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WO 2004/624897 PCT/US2003/030962
N N AN-H \ uoljonpei Z9600/00zSfl/,LJd L68bZ0/b00Z OM WO
2004/ 024897 PCT/ US2003/ 030962 t he art of organic

the Iasfmfsan:gqmc ehemistyr, Sex ﬁcmﬂxemphe WWGeesne, “PreteefiescGiopps in Organic

ni esis", Wley (New York), 1981.
S%@?%r%%ﬁ% uc{rkjsgpgrhe reactl ons described herein are
| sol pieg] by Th@OEVcﬁmtztsOM| thEe 2BRHEREC NeAG St hakdin OfYe isolated by
distillation romat ogr aphy, and the like. [0227]

coswamttqnabmnmsfsrlﬂaﬂssewh@@ghwb@m isbrospatogrrphya¢hd thedike.

conm [ repar

non 22 A t nSfhE G nob fesbibea orhiRE B RIBYe ERRAGRTany, are
ke, he&mbeiﬁblﬁfe&bﬁnﬂaﬂﬁbd@kﬂeﬁﬁﬁﬁﬂe%t above are prepared

by reacting the appropriate base or acid w

o of E3E8ho Ahe eljhAbdhe rompaRnee SEMBHim SNBSS Ak deseribed

oS e B e TR RRRp e R & A WIS o R Y Clvalen

off tht kompornds gEBusthétitePelem®d b.anGdnus A4 [ 0230] wherein L

and M are independently selected fromthe group

consisting of H alkyl, alkoxy, aryl, substituted aryl,
C%ngmo&l@g{t@ am no, alkylam no, nitro, cyano, CF3,

, CONHR and NHCORI ; [0231] wherein Ris
sel ef228] f r dinet famikyrof| Lsplad:lcmehesule gE othibiforCis- d@Finad bylthe following
benzé (%lfl uorobenzyl and di-al kyl am no al kyl, wherein
gus )al kyl is selected fromthe group consi st i ng

of a straight chain, branched or cyclic alkyl; [02321
wherein Rl and R2 are independently selected fromthe

group consi_st ngofNH,a , , &3-0

cycl oal kg? '

aliphatic gro subtit

groups, phenyg sltr i phe

substi tuted napht hyl, hetdroaryl @and substit ut ed

het eroaryl, wherein sai d Ret eroaryl and said GgiRsid t ut ed
heteroaryl contain 1-3 heteroatons, wherein said

het el®&0bm i%hﬁrﬁﬁépén@éﬁwwmdgmnémtbdseﬂm frove e @mlp consisﬁng

Ois;g?(sfhgﬂ %?&te gﬁ%ys/tgt% al |5%fp1q(ly?lﬁla{ oLl’pélgﬁ:gég]k)ls]{ZW mtro,

cPieNEIF;, OGO SONTI, GJDNHBJmBNHGORhsubst i tuted heteroar yI

contain 1-3 substituents, wherein said
10231] wherein R 1“5 se{ected 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 siraight chain, branched or cyclic alkyl,

[0232] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted C5-Co cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substitited phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0233] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl anc substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
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WO 2004/024897 PCT/US2003/030962
RNHK-C O, (NVNH2\ %1~ RNH\- -NH2 reduction

am nation OHC 0 R'~-Cl PCT/ US2003/ 030@&2 Synt hesi s of

t he N@f GamnetiorAd [ 023 3 c Semsipes 7 and

8 show ds that can be u #i re the conpounds
of C%TN!‘% Bhe skilled in the art WF appreci at e t hat

a nunber of different synthetic reaction schenes may be
used to synthesize the co %}nds of Genus A4. Further,

one skilled in the gk under st and that a nunber of
di fferent I ts, coup g agent s a i ory==3 N0z
condi til}ﬁﬁj‘ge used—inthesynt heg{egl }T@

yi el dR—tiet atie results. [0237] On |2| Hln the art
wi Il appreciate variations in the sequence and further,
will recognize-variations in the ap ropr| ate reaction
conditions frgmthe anal ogous react|i onsQshown or

ot her phs8okNO ‘}zﬂt‘zoprl at cused in the
processes—*a'bov% npoun s—ef—Synthetic
Schenmes 7 and [8. 3 ] mn the processes described herein

for the preparfati on of the conpounds
Schemes 7 and of the preferred e

of Synthetic
di nents, the

reqU|renents for ective groups are generally wel |
recogn ne ' in the art of organic
chentst %ﬂéﬁ%%l Iy the use of appropriate

pr ot ¢ cNﬁng gr ps necessarily inplied by the

processes of the schenes herein, although such groups may
not be expressly illustrated. Introduction and renoval

of such suitable protecting groups are well known in 47
Sti

Synthesis of the Compounds of Genus A4

[0236] Synthetic Schemes 7 and 8 show methods that can be used to prepare the
compounds of Genus A4. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus Ad4.
Further, one skilled in the art will understand that a number of different solvents, coupling
agents and reaction conditions can be used in the syntheses reactions to yield comparable
results.

[0237] One skiiled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 7 and 8.

[0238]  In the processes described herein for the preparation of the compounds

Ll

of Synthetic Schemes 7 and 8 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly

illustrated. Introduction and removal of such suitable protecting groups are well known in

47
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WO 2004/024897 PCT/US2003/030962
29600/ OQzsl | 1. L3d L68fZz0/ 1700Z OGAA WD 2004/ 024897
PCT/ US2003/ 030962 substituted heteroaryl contain 1-3

substitated ahetmarywh@rt@nnléahqﬂerhmms,owh@mm $id hglepmtade ris lindependently

ed.fromthe .group. consi sti n rogen, oxygen
selGeads e el e P RS e B S Bl 001 oyt c
al i pjia9c grveheRsn saiabﬁmsﬁtuteaqaomﬁ?ayd allph‘é.‘ei@?g‘i-d)dpdt bstituted phenyl,
napht hyl” and substituted heteroaryl contain 1-

subghintedt neohthyl gide sebstiteed chetosepndt conjaint 1i3s sgb;atléwtsd Wlneas@m said

syl Bt S 9Bl b EPRS BBl 08880 IS ron,
mmsathteawumyn a&bzkyshbstiwsd @waldl@nmaxﬁﬁbbmwm Wbmyl OH,

O@@i&l@ﬂOH QQPIF OQ@Bi W&%b QC% N@z MR BotNi[éC@Ro pd GEONE Biippnd
g;&s LO?FQC Ig %Ll{l %t kl%/ Is%}e%g&) @g Ct;t/i% %90 1shléé:§f 1o fﬂkgi substituted

aléyl, pGaCh csycltpﬂiﬂe}rlylsubstﬁuﬁadt Ci-ab edycﬂﬂﬁrgw ,polh@ghhé‘lydhphatlcs, phenyl,

uhstitut ed nap het er.oar d subs ted .
SRR PO ARBI bR e B Shero AP BB itwted hetonryl
wlil@feﬁ{ 04 YbtepOR RN d4id sk hOERar hekD 1-3sﬁét9roatoms wherein
het eroatom i s 1 ndependently se ect e romthe group
sa3 isiestaitory isfindeptndegdy seloripd drom alufdg@upfumn&stﬁ@ 6 mtrogen, oxygen
C% unds of Genus A5 may be synt hesized by any
tional reactions known in the art. Exanples of

synt E%QF i r@éﬂdﬁ&lﬂd@ eoff Gleh@MArSgnf@al% sOMBesizdie By 9/t 86hventional

Synt ic Schenes 9 and Synthetic Schene 9 arnination
rqqachonse kawn hh@zarNermla ot trethesescinelnde 1he NiBlowingy geactions,

bl S tﬁg@;%%%hnﬁesoa'a&piooq paxsdaxd ag ueo Xo " Ut oj
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Sj uuaj stu SutJ niS [9S2A a}ltl O Put, "6gdtsxSojeuzoxgo
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WO 2004/024897 PCT/US2003/030962
Conmpounds of Genus BI [0258] One famly of small nolecule

IgE inhibitors is defined by the follow ng genus (Genus
B1) : [0RSTFp H‘hRSQéshg%ttB qompeds olsenibetic Schovges\p e 10 described

ab'ogg gfee]ﬂf aﬁzﬁ%&gyis %ttﬁg %ér%ﬂ‘lﬁt? 238%0(};5? d‘zxﬁﬂﬁ %121%1/ ?&-16 eHmvalent
ofdaht 6o @idﬂyloaﬂyﬁtnencrﬁdhemes oayano, CF3, OCF3 CONEi 2i

CONHR and NHCORI ; [ 0260] wherein Ris selected fromthe
group consisting of H C -C5 al kyl, benzyl,

C 1;%%%2%%%]3?”0' di - al kyl am no aI kyl, wherein said

I's selected fromthe group consisting of a

str a[OgBS] cha]hm falnila o€ bedlianclegude IgE mhibyiors {sQRGREd bipdhiefallowing

RI Z‘B Rﬁ%ﬁre i ndependent|y selected fromthe group
EYAETERYS H, al kyl, substituted alkyl, C3-C9

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

al i phatic groups, substitued polycyclic aliphatic

groups, phenyl, substituted phenyl, n@phthyl,

substi tuted pht hy het groaryl _and fubstituted

het er oar yM~ Wher e i n i substituted

het er oaryl cont)ar 1- 3| het ergi n said

het er oat om i Sd no%@en d fromthe group

consi sting of ~ni i oen, oXygen an sulfur [0262] wherein

sai d substituted polycycl gc aliphatic groups,q d&;&?g | tut ed

phenyl, substituted naphthyl and. substitute eroaryl

cont p02591 - 3 whebsih Tt aehVE arevi@é@ndetBi wlectodhdrhtihie ptovpSconsisting

el ect ed fromthe grouo conS|st|ng of H ha ens
fg ﬁi‘@f logengy, avkorystgntedpryl, mgqm belogem %1%9 allylappino, nitro,

yangS 0,500 , hydroxyal kyl,
RS (0, 2ONGs OO "t o, s,
NO2, [IRROR |, wiHBIRR ianele@SNROR the groaip [Cﬁﬁiﬁﬁﬂng\ﬂﬁ éf, éﬂwCﬁlkylsbenzyl

p3fistrn eb? itk inego el BpeiL A £i-C AL elspied fom p v

c@ié%hﬁ?bkélktrm@@hﬂéiﬁﬁ%ﬁzﬁh@ibﬂﬂ@ﬁé 1phenyl substi t ut ed
hen¥ napht hyl, substituted na th I heteroaryl and

subs 'n&Jl ed Wesrein Baepd Ro 8T indepapdastly pﬂ@ctedjﬁ@mbe Siouseepsging of
PR RN R R

g;‘oupZ,t @uﬁﬁmﬂl pelggyeficis gilyshafic € gronpy, pliengpz sybatifutedj tphenyl, naphthyl,

su ]:1 Iﬁt?dt ?@pﬂlyg Zﬁo 7 a«}a]r)g gaﬁvgj guﬁst&u{tgg ?lf:tjg o \fJ n o5 a eteroaryl and said

silifitdd BEtRaryl contain 1-3 heteroatoms, wherein said heteroatom is independently

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

[0262]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substitnents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR’ COR’, CN, CFs, OCF,, NO», NR'R’, NHCOR" and CONR'R"; and

[0263]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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WO 2004/024897 PCT/US2003/030962
desi gnated Synthetic Schenes 11 and 12: O0~~yNQZ ami nation
RNHNC O ONHZ -- € RNHNNH2 c clizationy O RRNH °
* N [ozesy]nt héldmpoﬁnﬂsamf Gdnue BID 2nae dhgc syndiresizRd NbY ahly NidAventional
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WO 2004/024897 PCT/US2003/030962
Genus B2 [0277] wherein L and M are independently
sel ected fromthe group consisting of H, alkyl, alkoxy,
aryl [0298bst i Thetsalts af e cdmpbmndy of Bghthegen Sclaemeso] 1 and 12 described
all cylam no,.nitrq, .cyan OCF3, . , HR and
BIepEsd BY B SRDfaprisi st MWW%@B@WC equivalent
of@REh b SHnClic Shethdedh anQ0zyl, - p-T1 uorobenzyl and
yamnoakyl,\/\/nerelnsaldCI C5 alkyl is
sel ect ed fromthe group consisting of a straight chain,

ranched C ic alkyl; [0279] wherein Rt and R2 are
CIF)’WEQ @ﬁé’gﬁ{e’f"ﬁy@el ected fromthe group consisting of H,

al kB&OZﬁPbStOﬁ@faﬁﬂl)ﬂéﬂ%aH Iﬁate&%qug lgabikoth is SefkidyUhE $ollowing

cycl oal kyl, polycycfic aliphatic groups,

gesdGenueB2)pol ycyclic aliphatic groups, phenyl,
substi tuted phenyl, naphthyl, substituted naphthyl,
het er oaryl and substi t ut ed heteroaryl wherei n said
heteroary]. and said substituted hetéroaryl contain 1-3

het er oat ons, kherei et er oat om ils i ndependent Iy
sel ected R i tw gn, oxygen

and sulfur; [O ub |tu d polycyclic
ed p\e bstituted

aliphatic gro

napht hyl and teroary contaln 1-3

substituents, wherein sai subst M uent is select from

the group consisting of H  hal ogens, pol yhal og&f% P4l koxy

gr oupe2773 Ubsihdrbiterd agh @aYe ekt denthy Bsiédidd! Hr@th ﬁle%@ép consisting

di al Kyl am noal | cyl, hydroxyal kyl, carbonyl, OH,
otcbea oXgORY), swystitoral apbraydrnog hal@er amipqocrkylanino, nitro,

R g Pt iloghmsclafiehse it anae oo

cycl ged 8y , whbsihiR U Rtbcfed- ﬁ%ﬁmcgr@qidmmsmﬁgnwﬂyci alkyl, benzy,
al i phatics, pheny supstituted phenyl, .nap

pissehengylead dirglkyismino alkyb véherep sait aft P LI ﬁ%%?ted from the group
cﬁﬁsﬁﬁﬁl%%)ilstrmgﬁ cRfinbran@edoHORGE bR4e HN-2Z1 ZHN HN-8 H &, N

~— -

[0279]  wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0280]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoaikyl, hydroxyalkyl, carbonyl, OH,
OCH3;, COOH, COOR" COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR" and CONR'R"; and

[0281] wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, Cs3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
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WO 2004/024897 PCT/US2003/030962
R-NH N H H Synthesis of the Conpounds of Genus B2 [0283]
Synthetic Schenes 13 and 14 show net hods that can be used
to prepare the conmpounds of Genus B2. One skilled in the
art will appreciate th e%%ﬁ Il di fferent synthetic
reacti on schenmes may b E 'IlieSI ze the conpounds

of @enu 0, Fur one s I I LhO4A he réduttiom | |
undeP}st—I&ng thzt aai%ﬁg-l{%ﬁ» of di rent sol vents;—coupling
ageriis N action condit IW ¥WHysed in the

synt heses reactions to yield conparable results. [0284]

One skilled in the art will appreciate variations in the
sequence and further, w I B recogni ze variations |n t e

apprgpriate action c (ops fromthge \gous, :
reac r\tir%n OroHstHer seH nown whi c&@@é}-@ N-R
apﬁr_g;‘prm Maused in f processes ke

conmpounds of ntheti c Schenmes 13 and 14. [028 1 1n the
processes described herein for the preparation of the
conmpounds of Synthetic Schenmes 13 and 14 of the
preferred enbodi nents, the requirements for protective
l¥cegld pFecogni zed by one skilled in
S)tg{ﬁgé&gf?fq’fc% ggﬁﬁg#chem s{ry, and accordingly the use of
appr (j283ht e pymhactSchemey Hupsd 14 shee Bmimdls |thaticapbe askd toyprepare

e T R T R S R

dif%@ﬁt ar,lyn@l%u@ lﬂ@é&néﬁl isbiRBle8 tRiObEGtddD it %@c&@rs&unlaa QMGenus
thé art of organic chenistry; seé for exanple, T.W

B@r e@lﬁﬂlﬂ'ﬂ' proskilled v fier ot yelli understpnd; hat gywmbés io§ diffanptesplvents,
cc&%ﬁﬂlg g?s axildg 1%41( tlcgnogo%%lt OL? &8 dl&'&%ﬁsinoﬁl th%@%éc%ﬁs t% yield

herein are 1so conven nalr means suc
c@apableaedulton, distillation, chr omat ogr aphy, and the
[i ke %0287] Starting materials not described herein are
avai 1448 coRneskil kel |1y the gt widh SRPLecigie ¥aatisas ﬁ?éb%lsé‘lf-w&?e and

B 254 g o A R OO0

reaations slegvs op otheliizs dnakwo gvhithh ghaydbei ap;abphp!sbm&ed lifi ghg gsoresses

by SrR hperes s of site Shemer Erdt BLeD D 11} 1 ¢

[0285] In the processes described herein for the preparation of the compounds

=D

of Synthetic Schemes 13 and 14 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0286] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0287] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the axt.

57



palnlilsgns "pi ire "HJOS8 I suoa dnoz2 a p uzog

pal oal as si -t u[azagm [b6Z Pue” 1ZUKQOD P uu, 21 OO EI'N

~,2Dd " ZON "ADO "da "ND ~, 210D ,'dOOD "HOOD ~HDO HO
TAICOINND GRBHISUNS PEY HOBPIIY IABHIELEPIHEnIS3 (1AW dey, 1Ayand) popmnsqns
‘ i n ) . AxQ | t,LSBNS A & CA S e e
vl D IR0EN SHSRAToMRRR, “Sa PR ot o0 e
pompEqnafiasiesiy yo Banbps@ndnord bgp wionaprges ss | g arhsyss gns[peol

ui siuoo |fzsozal ag pal nl sgng,gﬂgus | fgl gdsu pai nl psgns

P U GEINDAI PR L MOHEN . JaRZON I Hogd 4 Hpt FO00AQRAD AN EHDO
o . 2 ¢ s .
HO%%?@ 33? %gg‘%ﬁé‘éﬂfﬁs : ¥|"Pﬁ%‘§u§g§3ﬁ? Si ?rl) o?gi aﬁt ‘p%:#d&sigqns
‘dnoud Azagerfsusiopigpridtangoret ‘HUG|@$S¢®§&Oﬁatmglqmvm¢d[¢S§g MENTSqNS
oS S | 651 Do, AP AP R o R R s
hudtil PhidnsqtRS-sddiy agegdreds | g/g'bﬂ ?g@gﬁq@ bk Q:ﬁedl%&%a pantgglzapns

sdnoz8 “opsgdil e oilofo sot of o Pal psgns
“1fstleotof o 6D SHFINE PYSUITAKS (USeATE IO Fsisuep dyagd sUGEPE Reier]es

Ao B EE BN N oAl RSy 325 ahidooltieoloty. powmpsans
presSpre RuAKSiLiPes uBUAS JARLINLTOPGMASINS @Wﬁmmmbq@i\&qﬁfgeﬁ Pommsqus

.. Piss uiazagm "|s ouiun;l1f3lts-tp pus |fzuagozong- .
HAymdpg y $6Poud f BHNEISED- |'BEoyd os$10Ad | GirbdIed ARyl Reguisans  sdnoid

oal ¢ ¢ c
oneRBBRAT o 840 nrigthe R L i 6 e
Jo Sufyerpfdpois fuz suomepardadsspuspuddbps areAgqRietty] vidibdai t S{ZddoBO

8upsi suoo dnoz8 a p wag pal oal as ftl uapuadapui _on w pus Z
ui azagm 106201 g snu0O ZHPEIHMP IQPYO xqwm;?q.qq_ﬁ;gﬂsgﬁggtaszsmo
. > cagle f . : L I ]
dnoﬁqﬁﬁjgm??b%%%%I@S@[gﬁ%fﬁgﬁzﬁéﬁ@?o‘ sp%goﬁ%%l yl ngﬂg d
‘Hzpegs JUMYy TS D 1 a9 Budsoo depienay tnagopagglesjsud ureratse b 1620l
oul antoigoiols s tRIimpiQn io a

ssq al sudozdde agl .

8ui |l osaz fq pazsdazd al e %@EIN%%&U%@QQ pENGY “dO0 "D "oueAd

‘onR tonegdgeObimed tisSoftg IRbIFAGNPOr 38{n1Rsqak 'HSe add £e 13 J0

29600/ Sfl/.L3d L68VZO ti 00Z OA?ﬁV\D 2q304 02489;[1388[ gﬁg H3
SunSISEPYEROE HUD JOUE Po1oe[es Anyuspuadeput e A pue T wlereys  [0620]

£g snuag) N }lj
| ' x e
LT
ZH 4/N\‘(l/_"_ \N = N H___I-H

:(¢g snuan) snuad
SuIMO[joF ot} Aq peuyep st sIoqIyu FI] S[nosjow [fewss Jo Ajumey ou)  [6820]

£g snuapy fo spunodiutor)

"$1 PUe ¢ SOWOYOS OUSYIUAS JO Spunodiuod oy Jo
JUSTRAMbDS SO O10)s & Yl pioe Jo oseq ayendordde oy Sunoeel £q paredord oie 9A0qe
PaqLIOsap ] PUB ¢ SSWAYOS ONOUAS JO spunodwod o1} JO syes oy, 8870l

2960£0/£002S0/1LDd L68FTO/FO0T OM



WO 2004/024897 _ _ | PCT/US2003/030962
wherein said heteroaryl and said substituted heteroaryl

contain 1-3 heteroatons, wherein said heteroatomis
whaatapeid éatekqarﬁledmtteaédi sﬁ‘t:is}?imté&l tetgroaty) contadin 333' hq]?mfatoms wherein
ni rogen, Qx n suj fur 02951 Conpounds of Genus
Elﬁ'ﬁ é@ﬁ%@%@@ﬁyw legigg &%ﬁ&%ﬁ%ﬁ? onsisigng pf giteogen, oxygen
mlf@ in the art. Exanples of syntheses include the
Wi ng reactions, designated Synthetic Schenmes 15 and
16: &295]1 et I(borﬁ’pdmﬂe df5@@nys BRO#Ragr s sgmthesizéd~b)XCGhy conventlonal

reduction R-N H f-~ NHS O _NH 0.
r I\]I'Fi%"’t'ﬁ/ s citbn %ﬁm leg oy ywhﬁﬁsung@dsgﬂlﬁnf%mmg Feactions,
déé'@ié}dd%ﬁ&lu@@ch@ﬂe@?sz%ﬂﬁ@ aq use zo "unotuj are

Ajjeto. ' Tatuutoo aj gspsns are uTalag paquosap jou sjsual

a ButjlslS IOOOl a, 31q agi put " figdszzoptuozgo

uopsj j psj p uopaszjxa se gaps STtsati T jsuotluanuoa Aq
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WO 2004/024897 PCT/US2003/030962
of H, aI kyl, al koxy, aryl, substituted aryl, hydroxy,
haI 0 am no, al kylamno, nitro, cyano, CF3, OCF3,
3011)\|HF1‘mrﬂaltNH€11R| compnd3 ofbpnthitic S@hesnessdl%@lcbw described
m t he

abov areol?rgggﬁ ?r%aﬁﬁn%ﬁlte Erq%fgﬁ%g,? 858 ?rkacpcfjl w\%ﬁ & rséo?c eg'xc equivalent

of@hc%mﬁbﬂt}ds deyﬁmle@@sc&rén{esqmaha%grourJ consi sting of a
strai ght chain, branched or cyclic al kyl; [0305] wherein
Rl and R2 are mdependently sel ected from the group

C&%ﬁ ,&i%kg?;e,%s 4 alkyl, substituted alkyl, C3-C9

Substituted C3-C9 cycl oal kyl, polycyclic
al i phBOIZ]: gID@SJﬁﬁJllySﬂ katalltiedcyio Hg’E)&ﬁhblﬁ)rﬁisi defiakd by the following

grou& @n substituted phenyl, naphthyl,
§ P?‘Eﬁt% napht hyl, heteroaryl and substituted

heteroaryl, wherein said heteroaryl and said substituted
het eroaryl contain 1-3 heteroatons, wherein said
heteroatomis independently selected¥romthe group
consi st ofHnitro 0306] wherein
sai d substitiVed substituted
phenyl, substi uted heteroaryl
contain 1-3 s substituent is
sel ected fromtheigroup cqgnsisting, of H hal ogens,

pol yhal ogens, al koxy grou substl t ut ed aIKQ§¥ §L£cyl
substituted al kyl, dlalkylan1noalkyl hydr oxya ]$y

car byaoi3] O-WherﬁﬁHS and>80kre ﬁﬂw Y seléaddd £ba, th%h:@up consisting

NR R dJO0 07 wh R
ob £F b ailioaah § TR A shxd%‘%w@% 2y P, alkyiaming, nitro,

S (%gl%n kyl substituted C3-C9
%bﬁ% C%h\]@ﬂ’clcalphatlcs [

cycl oa k cycl phenyl substituted
p h enyd3 04]1 a p hwhsrbin Risisslected theda tha ;gmdp)donmbtutge)f&ﬁr@ll Caalltyl, benzyl,

oA BRI sl P 56 M el G vy
ccn:ﬂs?sﬁhgo§E!H@QgﬁQh§ﬁtHfﬁﬁﬁb@Qr@}@hc§%Srlsat9U| s o; pasn agq Amu

sai uagos uOi ; at aS of azi ; nSs; uaaaj jo zagrmu ulnmp a;
tt oai‘g&ﬂ@] TTI Whgrpis Pagmd R anamttmdmly@el@gte@, garthg sroup cons1stmg of

v q ayj S
FETHP AR B P85 0 B DB T8  PERBEH BRE Bipta
ZERIpE,0 s&'&ﬁi’ﬂ}d/p wolycydH- Alipdtidl Broupsi- E}h&i@ﬂl eipdiuied\-phényl, naphthyl,
su%)stltuted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said

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

[0306] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of I, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH,
OCH3, COOH, COOR’ COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR " and CONR'R"; and

[0307] wherein R’ is sclected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted Ci;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroary,
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WO 2004/024897 PCT/US2003/030962
ztgins put uagSxo "ua2o4nr jo ZupsTsuoo dnoi ag; ui o4
pa, oai as Cljuopuodopuj si uio;toza;aq pies utaiagm_ sno;,
coypling agents and treassion| cainditigns ean pausgd iy itee pynthesgs reactions to yield
c I Aiag% a; a]g%gi ss uLazagM 0600/ 00zSII1/13d L681zQ b00Zz OAt
B HOG402 897 PCTI US2003/ 030962 coupl i ng agents and
reaqOBpO] COmHiet slANsd ¢ mhddgrt Ugiidapprediite wiriatibRs @6 the sequence and
reactions to yield conmparable results. [0310] One
fugthen, wald reopsnize varietions|in theapPeTigicarogeiqnagqngHEODS dronh the analogous
n .her, wlh.re i.Z Is
BEHE 0B A el iR BB 105050 8 Frocsses
abo@a ef inaksths towhoandéiBniete Seieaves hindH 8oy be
appr osri ately used in the processes bove to make the
conpl¥ditls ofl e prasesses despabresherain oy thegprepergtian of fhe; gpgnpounds
[ h ' e At longof
o AR S RERE) PR 7S e hrofeffn MR ALO ' rdylfements for
proteefier geahipsnbedgmentlly, wel eecempiredebenins §lalied pn dheatrt vé organic
roups are generally well recognize y one skilled i ey
chasty) @ng A See e R apRepprialy amg%%%]soﬁrﬂwvseﬁ&esa@ﬂy dpplied

b}f‘ﬁlgﬂf gﬂfcieﬁeﬁ JF MeC6dhieREs HeRUD Salindupe Cs%glii‘ a%b p5 HAR! hdtdhe Qiépressly

rocesses of the schenes herern, though such groups
illstyatebt I destporess] semovh] afsuclaswthbld protasting igraps aredwell known in

removal of such. suitahl e protect. rou r Il kno .
thfe SRk et sty gef doterBinpley oW Rindng PRy BroupS i hganic
SYABRNE, WildyqNeest Y¥&) Gosups in Organic  Synthesis®, Wley

( New Yor k), 1981.9&&312] The products of the reactions

desclO3B2H hevhs pragucty | theedeasiiont ofareibedo isreine aigs lsnketpd by

ti i,St |, Ofdas
o OGP el B el R MO TR ARy R e,
avai [(8BBF c@metingi mhtesials asedeseribad herein aemvadalfe epanedcibly, are
met hods kpown in the art 0314] .The salts of the
%8&ﬁ%&g%?resmiﬁjé&mitﬁ@éﬂéﬁw§%ﬁwm 18 described above
are isgRpr edrily sdiQaftthd GorhtRm@» B Qphihefi SRGReC17 &td ¥8 described
with a stoichionetric equivalent 0of the conpounds of

algyetaieplicpa8d bymestig thamppiPria@dmapo anahid wfith@esvteishiCmefrgadmjvalent
OB A S T T 0 1 e

Compounds of Genus C1

[0315] One family of small molecule IgE inhibitors is defined by the following
genus {Genus Cl1):

0O O
R‘I_< = N T R
J N I
| IIQ M

Genus C1
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amnation | 11 Nr_NH2 02N PCT/ US2003/ 030962 NNR H
cyclization HN NNR H NR H reduction Synthetic Schene
20 Ogl amiha@hi on 02N r NPoredvetin H NNR  H

ofymithesi s of ~The Conpoflisiof iGenus T 10322] Synthetic
SchéNes 49 and 20 show net hods t'Hat can be used to
prepare the conpounds, of Genus C. One skill e% in the

art will appreciate that a nunber of different] synthetic
reactiop,schengs mrsed to synt hesi ze =he” ggepounds
of S 2 gAFur lone skill edyi nniheQrt/ withl

Oglide t hat—a—ntrber—ef- digfidreljft sol vernts, 65 99 73
snuoo H N N© ~NHa

Q o)
cyclization ON T N\ — /LN’R reduction A N _/LN-R
NI I >{}) H HzN'T\'/I \)—Q H
NT N NN

0

" o
01)]\ R OYHN—{E;{@ ﬁ’R
R

Synthetic Scheme 20

%-NO2  amination X NO, reduction
0w ot L,
NE Cl NT TNH;

o}

O
NH _/U\ R N
Ay N2 OHC—<:> N _q \ /ILN'R
02N—E~I . N\ / H OaN . N N4/ H
Q
Q
R.)Lc; O
reduction N — R
—_—— 2N |:\ N \ / E’ 1 =3 N\ - N,R
o —_
' N O/ N \ / H
H N
T

Synthesis of the Compounds of Genus C1

[0322]  Synthetic Schemes 19 and 20 show methods that can be used to prepare
the compounds of Genus Cl. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

C1. Further, one skilled in the art will understand that a number of different solvents,
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p-fl uorobenzyl and di-alk ylamno al kyl, wherein said
Cn-C5 al kyl is selected fromthe group consisting of a

st r ai0gR?] chavhereibdamwshdbatsrindspendantlyl delected] 138 1the etraypejomsisting

and.R2.are | nde ently selected, fromthe gro . .
of cHin IS RABEF, HE BPRTTEA Ayl BT nafoReh Aig8 GiiStamino, niteo,
cyais, OrY, OE;, SO, CoNgtR 65t NPICOR];0al kyl , polycyclic

aliphatic groups, substit uedﬁgol ycyclic aliphatic
gr oul¥330pheivherein Rois selecied o iba group sepsisting|of H, C,-Cs alkyl, benzyl,

' hy | e v | tut

pﬁﬁ?ﬁ%’%&; %,gd \?\ﬁ%‘?@fl%mg al 1’h‘gelﬁ e fra%/lasra ﬁégn g Qﬂ}éﬁi }cfuse%g}?g {9 s group
conelistngai aydtrapghd tladin bimdhdiairerciad ik, wherein said

het er iom is i nd&gendently se%%ct ed fromthe group .

co_ns[ﬁgg hg ovhesen R gahR2 reyrslenendegily stledivd frpmdbogroyh eprsising of
HEFLP, PIORAGCISY, OO0 Sl bR £ Pl JRHEH, Fibbatic
group, asubstitudd splistycliceaiphatiovhpoepsy plengl, substtuiaduehenyils naphthyl,

el.ect ed om.the gr.o consi st | of . H,. hal ogens, .

s el batbra) g stioeed bRyt et Beprpgpt and said
subidBtcldt heit@dard] lehtaindi-a! ActbAGHRORhE I, sy HeRXOLAK ML independently

carbonyl, OH  OCH3, COOH, COOR COR, CON, CFr3, OCF3,
seivomd Svrrthe guIgORnsiging GOMRRen, euyderf 8838 fusherein R s

sel e fromthe agroup consisting.of..H .al kyl, .

Subs otk eq el M BeGRE] ey alisHztE &Y ins. roetitisg phenyl
sub¥Gtuedl kibhthylObive Ysabdtigated iHRASHrfIS colBiaNYL3 subdiasdnts! UvB@ein said

phenyl, naphthyl, substituted naphthyl, heteroaryl and
subgpientiis sdecterbieindhy group consistiag 9t Ea halogmsepeshalogean ¢l group,
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aIRYDT 0ERES cldIGikie dbgithieh! @ 3?&&@&& Vi gbc%%ycygﬁé Q@gﬁ%&g&, phenyl,

Synthetic Schenes 21 and 22: heti1c eme 21
subsiitwies] pbenylasadgivh bstitiutedumphthyl,shyjterpaiFl sddpubstjtited heteroaryl,

~re.agj..yi_ pajjpj s, avo .. | 3 snpuac, o odnpo_aqj .
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reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 21 and 22:

Synthetic Scheme 21
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illustrated. Introduction and renoval of such suitable
protecting groups are well known in the art of organic

C@h’élﬁgéﬂgﬁﬁ}ts agd gesafionesondsions cﬁn\he Beddndhe 'spatheses tresations to yield

c% Se L gam c Synthesis", Wley (New York), 1981.
cf % roducts of the reactl ons described herein are

i sol 3361 by OO BEBY IiRNBE afEHAS ap dp&%bﬁaﬁﬁvﬁi@hhﬁ@ﬁh&ﬁe sequence and
di st I | ation, chromatography, he Iike. [0339]
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Compounds of Genus C3

[0341] One family of small molecule IgE inhibitors is defined by the following
genus (Genus C3):

R1—/< /:[@ Ry

Genus C3
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and sul fur. [0360] Conpounds of Genus C4 may be

synt hesi zed by any conventional reactions known in the
art. Exanples @f syntheses include th& follow ng

reaction dgsi gnatpgd Sypt heti c_Schemes 25 and 26: 73 bL
bJ snua9 #0 SpPUNOERTD] ~B2NH UNH

u, N uogonpeJ N-NZO JH{ZON pos ! 10l Rufs H a_N
H a-N NZH uol t On I-tl/ O NZO uoOonpea NzO
R Genus C4

NZO I |
[0355] wherein L and M are independently selected from the group consisting

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

[0356] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alky! is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0357] wherein Ry and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C;-Cy cycloalkyl, substituted C;-Cs cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyi,
substitnted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0358] wherein said subsfituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, allkyl, substituted alkyl, dialkylannnoalkyl, hydroxyalkyl, carbonyl, OH,
OCH;, COOH, COOR" COR’, CN, CF1, OCF3, NO,, NR'R’, NHCOR " and CONR'R"; and

[0359]  wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0360] Compounds of Genus C4 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactioms,

designated Synthetic Schemes 25 and 26:
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of the compounds of Synfhetic Schemes 25 and 26.

Compounds of Genus D1

[0367] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D1)
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CONR R ; and [0377] wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9
cycl oal ky$) substituted C3-C9 cycl oal kyl, polycyclic

al i phat.i phenyl, substituted phenyl, naphthyl,
substi't utsd hRtt er oar yd—and substltut ed
het eroaryl N F ei njfsal¥y, het I nd saj d substituted

het er oar yl Ronthin 1{{3 heterdy 2 sai d
heteroatomis i &) edfro the group
consi sting of nitrogen, foxygen and sul fgr. [0378]
Conpounds of Genus D1 nRy be synthesized by @%}5 enusDIa
conventional reactions known in the art. es of

synt KB4k i rf@lnqy@;e R Beckedrd saimge rgemptqomamg @ﬂ@i digyl, benzyl,

P ﬁw}o’?% szsazrt al%%' aﬁ%'lzﬁipﬂée %)_cll )f/:ac’sn g EFSSegn p‘ggl{ﬁ)e group

ccf@‘shﬁgobamgﬂ)@ltohaﬁ;(b%h% dychd\ltme@ NZO uoaezl pAo NZO Z
10 i~ 79600/ OQZSR/ . LOd WO I --L-WD uogeul we LZ
wopsl"éﬁbm URESTeig 1R 3R Be ammqpee@@@' seloctedyiam the group consisting of

H, alkyl, substituted a]kyl, Cs-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said

substitated heteroaryl contain 1-3 hetercaioms, wherein said heteroatom is independenily
selected from the group consisting of nitrogen, oxygen and sulfir;

[0376] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substitnent 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
CONRR’; and

[0377] wherein R’ is selected from the group consisting of ¥, alkyl, substituted
alkyl, Cs5-Cy cycloalkyl, substituted C;-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0378) Compounds of Genus D1 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 27 and 28:
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[0384] The salts of the compounds of Synthetic Schemes 27 and 28 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent

of the compounds of Synthetic Schemes 27 and 28.

Compounds of Genus D2

[0385] One family of small molecule IgE inhibitors is defined by the following
genus (Genus D2):
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R Subgenus D2a;

f0392]  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;

[0393] wherein R; and R; are independently selecied from the group consisting of
H, alkyl, substituted alkyl, C3-C; cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said heteroéryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is independently
selected from the group consisting of nitrogen, oxygen and sulfur;

[0394] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy
group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
carbonyl, OH, OCHs, CCOH, COOR” COR’, CN, CF;, OCF3;, NO;, NR'R’, NHCOR " and
CONR'R"; and

[0395] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C;-Co cycloalkyl, polycyclic 'aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur,

[0396] Compounds of Genus D2 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Schemes 29 and 30:
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H LH Z960CO f OOM / K)d L68VZQ VOOZ OM WD 2004/ 024897 2 H3C
6.11L F 16 12 17 18 3 8 13 CH3 14 OH_ 19 ] _
%96?%“8%2“@6%3 FBGIE I rzdinesap derisdon e sisheses [rmgpi to yield
&epa- ATk kakuRf, small nolecule IgE inhibitors is defined by
t he foIIovviung genus (Genus D3): O R, ~ I O >~ M R
[0398] One skilled i the art will appreciate variations in the sequence and

further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make the compounds of Synthetic Schemes 29 and 30.

[0399]  In the processes described herein for the preparation of the compounds
of Synthetic Schemes 29 and 30 of the preferred embodiments, the requirements for
protective groups are generally well recognized by one skilled in the art of organic
chemistry, and accordingly the use of appropriate protecting groups is necessarily implied
by the processes of the schemes herein, although such groups may not be expressly
illustrated. Introduction and removal of such suitable protecting groups are well known in
the art of organic chemistry; see for example, T.W. Greene, “Protective Groups in Organic
Synthesis”, Wiley (New York), 1981.

[0400}] The products of the reactions described herein are isolated by
conventional means such as exiraction, distillation, chromatography, and the like.

[0401] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0402] The salts of the compounds of Synthetic Schemes 29 and 30 described
above are prepared by reacting the appropriate base or acid with a stoichiometric equivalent
of the compounds of Syrithetic Schemes 29 and 30.

{0403]  Examples of compounds of Genus D2 are shown below in an array.

Preferred compounds can be synthesized according to the above methods.
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Compounds of Genus D3

[0404] One family of small molecule IgE inhibitors is defined by the following

genus (Genus D3):
O
H
S N | 0
| M
R Genus D3

[0405] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFi, OCFi, CONH,;, CONHR and NHCOR;;
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Synthesis of the Compounds of Genus D3

[0411]  Synthetic Schemes 31 and 32 show methods that can be used to prepare
the compounds of Genus D3. One skilled in the art will appreciate that 2 number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

D3. Further, one skilled in the art will understand that a number of different solvents,
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H,uligz, %ﬁbsﬁiﬁkt&@ﬁﬂt?l Q:g@@aé%\(%ﬁ%&%@&@r LycRalidy l;&Blgpychc aliphatic

AJ unssaoau si sdno: 2 8uti otd oj eudoz 0 oSn
eryupBpiseBiduedu oty el wlibhasic graupE phenydo su‘a@itmd 1phentl, naphthyl

S REAR B5PboAI B R 15 Rt o i

soistitut@! hetioarl Ccondin 60 Bete@atonisU §eRPn sSAURISHLER ﬂglhdéiféndenﬂy
uopexuda| d oip ioj ,ulazaq paquosap sassaooxd 0111, ul,

sglpgtesl from the proup soRmitiys St vittpgsn, Pxvesn 3ad sgtimpdui 80 agi
L iRl 2N 08EP 838 AR ABholl RO kRl biof0' R0 At pheny)

selati8dd mapﬁl:hjz]l andl abstiatedt hétgohgd dibﬂtahlﬁe]SAB o$ubstitaatis Uwherein said
[l m .zagi zi td, pun aouanbos

EUEA Oz| u20001_ |
sifsfittent 15 s5fef 'éi?naﬂ%%%mﬂm&ﬁfﬁﬁ Sens, polyhploeasaaloxy group,

s Nhec h%?%?éaa@dﬁﬁﬁ%%éﬁt P Bay ottt HioRaRot tithiy, on,
@J?Hq, @ﬁngH,z@@@@ ' GORSRCN) GFLWEWMW@UWWR 2and

c H%OZPZZIJDCT/ U%%Pe%?fiogos%fsectecji fr30n:\1 th/eNgrouchgnsxstmg of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substitited C;-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

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

[0423] Another subgenus of preferred embodiments comprises any one or more

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

N
___[/ N H
\\ N T
|
R O

[0424) wherein R is selected from the group consisting of H, C;-C;s 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 eyclic alkyl;

R4

Subgenus D4a;
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12 r G A 8 13 F 10 17 14 OH 19 10 15 20 [0436] More
preferably, substituents fd RL and R2 are selected from
substituents 1-5 and 13. [0437] The follow ng specific
conmpounds were synthesized and found to be active in in
vivo and ex vivo assays. They are enconpassed within
Supragenera A and D. 93 t76 9-S S-Sv-S-S Z-SI-S
Z9600/ OOz59/ 13d L6St ZQy 4002 OM WD 2004/ 024897 0 O

PCT/ US2003/ 030962 S-7
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S8 Cc S9 5-10 95 96 91-S OH 5T-Si-S Zi-S 10 10

Z9600/ OQzSf US, 3d L68t 20/ DOOZ QAL WO 2004/ 024897 H m
PCT/ USZOOS/ 030962 S-17 Sm@eﬁcﬁgleme%H 5-20 5-21 Cl 5-22
S-24 5-25 97 86 'L, sTu ogwo pauaj azd

&E?_@;E uooﬂjﬁi@&m %z.%\ O2py 22 “1Z-S 01 61-8

dpl - I-S "Tl- Nk~ S opni out spunodut 00
pauaJazd
‘ Q
)\—@/NOZ = —~NO;
A M2 O \_7 N NH— A
O N—; ON—; &
#NH, Z~NH>

cyclization = _~NO, reduion = _~NH,

H
N N — N
ca’ R ST >
o w5
b H

Synthetic Scheme 34
o _H/\I\I;\ENOZ aminaﬁon_,. o i\NINOZ reduction
s~ 2 A NR,
==\ NO,
OHC‘( Ny Ny NO;
OaN '\/\E e Lo~
]

e NH, e Y/

H

O

) NH R’ Cl N N __ H
reduction NI I >__<:> 2 HN s \>__<:\7_.NTR
Oﬁ/ A~ N/ 5
H

Synthesis of the Compounds of Genus D4

[0429] Synthetic Schemes 33 and 34 show methods that can be used to prepare
the compounds of Genus D4. One skilled in the art will appreciate that a number of
different synthetic reaction schemes may be used to synthesize the compounds of Genus

D4. Further, one skilled in the art will understand that a number of different solvents,
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NO2 EXAMPLE 1 Synt hesis of ef erred Enbodi nents

PCT/ US2003/ 030962 Scheme 35 NH4OH, EtOH, rt, 95% O2N -
N2 -N- SCI 2-Chloro-35-dinitropyridi ne (NH4)2S, MOH,
60% 02N 3 NH2 NH2 2 NH2 NO2 Ni trobenzene, 175C, 24h 83%
QZN- _r. ~~N /=\ 1) Pd/C, H2, EtOH, 80C 1Z -NX2 4 2)
RCOCI, DMF, Pyr [0438] 2-Am no-3,5-dinitropyridine (2).
2-Chloro3,5-dinitropyridine (2g, 9.83 mml) was
suspended in EtOH (15 nL) and NH4CH (28% ag., 6 nlL) was
added dropwi se over 20 mnutes with stirring at room
tenperature. The mixture was stirred for an addit.i onal
20 m nutes at roomtenperature and then cooled to 0OC in
an ice bath. The resulting yellow solid was coll ected by
filtration and dried in vacuo at 80C to yield 1.745 g
(9.5 mmol, 97% of yellow solid. tH NVR (500 MHz,
DMSO-d6) 8 8.69 (br s, 1H), 8.96 (d, J=2.83 Hz, 111),
9.17 (d, J=2.06 Hz, 1H), 9.26 (br s, 1H). ELMS M+ 185. 6.

[0439] 2,3-Diamino-5-nitropyridine (3). %@ﬁ&%ﬁ@ammﬂgs

suspensi on of 2-Am no- 3,5-dinitropyridinhe
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m xture was stirred for an additional 30 mnutes at room
tenperature and then heated at reflux for 30 m nutes.

095,31 (s._20H), A98 (s, 2H 735 (d, ' 55

Hz, 1H), 8.28 (d, J=2.91 Hz, 1H). EI M5 M+1155.1. 99 001
(OZHZ00®' O+HOH361 ' 10+zCcM SI 319zD) | uuv?17917t, 16 z/ul
SMa ' (HOaYMOX(I T 61 “Ba?l?s) 9 'O=r O L '(HY “uz) 8Z I
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02N NH4OH, EtOH, it, 98% 02KP O 2 PCT/ US2003/ 030962 N2
N -G 2-Ch loro-3, 5-di nitropyr i di n e (NH#4)2S,
MeOH, 6D% ) NO 3 02N N2 gl ycol, HC, 160C, 6h, 92% NH2
NO2 Pyridine, it, 20h 81% 02N 4 NH2NH2, Raney N, EtCH
H2N 1000, 1h, 81% RCOCl, Pyr, DMF 14% 5 NH2 NO2 [ 0442]

2- Anmi no-3,5-dinitropyridine (2).

2-Chl oro3,5-dinitropyridine (5. 38,
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26.4 mol ) was suspended in EtOH (75 nL) and NH4CH (28%
ag., 30 nL) was added dropw se over 25 mnutes wth
stirring at room henperature. The m xtafe,was stirred for

ur nd then

an additional 20]m nutes at roomte _

cooled to OC n-°wN atlp. Thes resu) i

was col | ected by)filtlrat{omard dreein vacuo at 80C to
. > Y/ .

yield 4.42 g motN-98%) ot—¥el | owbsolid. 1H NVR (500

MHz, DMBO-d6) S 8.69 (br s, 1H), 8.96 (d, J=2.83 Hz,
1H), 9.17 (d, J=2,06 Hz, 1H), 9.26 (br 1H) . EMS Mkl
185.6. [0443] 2,37 Di ami no-5-nitropyri giae, (3%, TOo a
stirred suspensi ] 3, 5-di pyridine (2)

(2g, 10.8 n \as,_a an aqueous
solution 101Ltel 00 43 t' T °281'0)
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2004/ 024897 PCT/ US2003/ 030962 MHz, DMSO d6) 512.2
(apparent d, 111), 7.77 (br s, 2H), 7.70 (br s, 1H) 6.97
(br s, 1H, 6.63 (d, J=8.5lHz, 2H), 5.57 (br s, 211),
4.97 (br s, 2H) [0447]

N-[ 2- (4- Benzoyl am dophenyl ) - 3Hi m dazo[ 4, 5- b] pyri di n- 6-vyi
]- benzylamde (7). To a solution of

6- Ami no- 2- (4- Ami nophenyl )-3Hi m dazo [4,5- b]pyridine (5)
(100ny, O.444mmol) in dry DMF (15nL) was added pyridi ne
(10eq, 179L) and nol ecul ar sieves. Benzoyl Chloride
(2.2eq, 1.0mmol, 148y, 116 s atided an he ni xture
stirred overni ght, 1 w:s\golredNint H20
(150m.) and_the g gct ed Dy™>fi T =eh. The

resul ting 7% er was di ssolved in hgt THE (25nL) and
filtered to renmove\ft he sieves. The filtr& e was
concentrat ed under \reduced pressure and the residue
crystallized from C#2C12/ MeOH/ THF to give 7 as a white

solid (26.8ny, 0.@62mol__14%, 'H NVR (500 Mz,

DVBO- d6) 513.22 (ap Nz “O¥Hz, 1M/ 10.48 (m
1H), 8.63 (dd, AHz, Hz arent d,
J=46. 47+, 7 TH), N8. P8 (d.  J8.58Hz, 1H) ~E.\L8

0O (m 6H), 7.60 (m

434.4. RF=0.50(shlica, 10:1 DOM MeOH) Anal .
C26H190O2N5+2. 734 5§20 [ 0448] The fol | owi ng2conpounds were

synthesized in a simlar bashio tartin Wth (5):

[ 0449] N—@—% I

N-[ 2- (4- adanmapiyl am noppeqyl ) - 3 md ~5<] pyri di n- 6-
yl']- adamantyl am de. A e solid (20ng, 0.036 mol ,
9%9. Mo: 400 C dec. 'H (500 MHz, DWVSO d6) 513.05

(apparent d, 111), 9.31 (n] 2H), 8.48 (apparent d, 2H)

8.33 (apparent d, 2H), 8 (s N 8. 23 , 1H), 8.11
(dd, J=8.15 Hz, 23.4MM &7k H,N2. 08 (m  811),
1.95 (m 6H), 1. 73%m 7HT/TLCNRI2073% (shkica, 19:1

DCM MeOH) .
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EIMS nz/z M+ 550.8. Anal. (C34H39N502+1.5H20+0. 2CH30H)
[ 0450]
N[ 2-(4- cycptyl | am nophenyl ) - 3H i mi dazo[ 4, 5- b] pyri di n

-6-yl]- cyc apt y|, am de. Avvhiteoli 100 0.212
nniol, 48%. %'\"/W y NRnglﬁNSOde)
51. 3. 06 (apparent d,&1 B d, 2H), 8.38 (m
2H), 8.27 (s, 1H) 8”12'fdd =8. 3Hz, 25.8Hz, 411), 7.77
(t, 4H), 1.95- 1 4 (series of in 22H) TLC Rf =0. 35
(silica, 19:1 DGQVWMeCH). EMS nl/z M 4.6. Anal

( C28H35N502+Q) {2 O) 0451]

N-[2-(44-(3 di ch nop l) - 3H—|mdazo[45
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(500 MHz, DMSO dp) 513 29 (apparent d, 21%), 10.64
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NH2 Si @2 gel columm H2S04- HNO3 Coc. HZSO4 RT/ON, 89%
100C, l|h N1 C Conmercial @ npound N- SCI 2 02N\ A
NHAOH 77r 120C/ 6h NH2 NH2 ~~Ranev Ni ckel Ni ckel H2N \
02N H2/3h/RT 98% N NH2 NNH2 5 6

2,4,6-Triam nopyridine (5) was prepared fromthe ref,

R J. Rousseau and R K. Robins; J. Heterocyclic

Chemi stry; Vol. 2; 196-201 (1965). [04541 2

Chl or o- 4-am nopyridine (1): was obtained froma

commer ci al source. [04551 2-Chla ro-4-nitraam nopyridine
(2): 2-Chloro-4 amno pyridine 1 (159) was added slowy
to cone. H2SO4 (30 nml) at OC. Then a mix of conc. H2S04
and finning nitric acid (12 m +12 m) was added slowy
over a period of 40 mn. The reaction mxture was
stirred at roomtenperature overni ght and poured onto
crushed ice and treated with 28% NH4CH until pH 3.0. The
yell owi sh solid was filtered and washed with col d water
and air dried (2, 17.6g, 89% 1H NVR (DVBO d6, 500 MHz):
58.40 (1H, d, J=5.5 Hz); 7.52 (1H, brs), 7.39 (1H, dd,
J=5.5 and 1.6 Hz); EIMS mz: 196 (MtNa) and 173 (M).

[ 0456] 4- Amino-2 chloro-3-nitropyridine (3) and

4-am no-2-chloro-5- nitropyridine (4): Finely ground
2-chloro-4-nitramne 2 (12.5g) was carefully dissolved in
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2004 97 NH2 . H2ZN N NH2 6 H ON N 10 H Acid Chl ori de
f{ﬂ%ﬁfg 2-Amino-3,5-dinitropyridine (2).  2-Chloro3,s- -dinitropyridine (2g,

9.83 mmol) was suspended in EiOH (15 mL) and NILOH (28% aq., 6 mL) was added

dropwise over 20 minutes with stirring at room temperature. The mixture was stirred for an

additional 20 minutes at room temperature and then cooled to 0°C in an ice bath. The
resulting yellow solid was collected by filtration and dried in vacuo at 80°C to vield 1.745 g
(9.5 mmol, 97%) of yellow solid. 'H NMR (500 MHz, DMSO-dg) & 8.69 (br s, 1H), 8.96
(d, /=2.83 Hz, 1H), 9.17 (4, J=2.06 Hz, 1H), 9.26 (br s, 1H). EIMS M™ 185.6.

[0439]  2,3-Diamino-5-nitropyridine (3). To astirred suspension of 2-Amino-
3,5-dinitropyridine (2) (1.62g, 8.8 mmol) in MeOH (75 mL) was added an aqueous solution
of (NHy)2S (20%, 15 mL, 44 mmol) dropwise at room temperature over 20 minutes. The
mixture was stirred for an additional 30 minutes at room temperature and then heated at
reflux for 30 minutes. The solution was cooled to room temperature and the solid collected
by filtration, rinsed with cold MeOH (2x20 mL), and dried in vacno at room temperature to
give 3 as a red solid (0.812 g, 5.27 mmol, 60%). 'H NMR (500 MHz, DMSO-dg) 85.31 (s,

2H), 6.98 (s, 2H), 7.35 (d, J=2.55 Hz, 1H), 8.28 (d, J=2.91 Hz, 1H). EIMS M*155.1.
99



RT, 4h, 51% THE/ Pyri di ne PCT/ US2003/ 030962 Schene 38 H2N
PPA \ 180C, 6h,56% N H 8 NH2 M8INC2 O NN Raney Nickel /H2 |
~}---~~-N02 EIOH, 80C, 30 mn, 92% Acid Chloride

THE/ Pyridine RT, 4h, 58% NN H9 N HO MOH

CH3SO03H RT/ 2h 52% x 2 CH3SC3H 12 0 [ 0460]
2-(4-Nitro-phenyl)-3Himdazo[ 4, 5-c] pyridine-6-ylamne
(8): 2,4,5 Triamnopyridine (6, 0.660g, 5.32 mmol),
p-nitro benzoic acid (7, 0.888 ng 5.32 mvl) was taken
in PPA (30g) and heated at 180C for 7h. The reaction

m xture was cooled to roomtenperature and poured on to
crushed ice. The excess PPA was neutralized carefully
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by addition of solid K2C03 portion w se (caution) til

ef fervescence ceased. The browni sh green preci p|tate was
filtered and washed with water and dried. The solid was
taken in (CH2C12: MeOH THgyy 50:30:17:3) mxture
andflltered (r eated the process 3-4 tines). The

sol ven vegH & Nbdof 0 am n(le_f reci pi,tated

with EtOAclt [gl V&S—mﬁg_ﬁﬁﬁ; de;

500 MHz): @ (1H, brs), 8.77 (1H, s), 8! 25 (4H
6. 43 MF1)

n, 625@!1&4@'5@&0 ﬁ:g (2H, Dbrs); EIM rdz:_
and 290 (M+Cl-) f 2 Cycl ohexanecar boxyl i c2aci d

[2-(4-nitro- phenyl) 3H-|rridazo[4, 5-c] o

pyridine-6-yl]-amde (9): To a stirringl{solution of 8

in dry THE and Ryfid (10
m/osgg”rf?%g ﬁéo%ﬁ"exarﬁhdr panyiH.chl or i de @ @@, , 0.68
mml)-—wa&-—added——aﬁ-d sti roomtenperaturé fgr 4h.
The reaction was quenched by thig additi.o_n of water and
the yellow solid was filtered, air-drP@dand2eft ssol ved in
Et OAc and passed through a3 bed of Si02 gelmoEI ution with

Et OAc afforded the desired product 9 (0.095g, 58% . 1H
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r@d&m@&@ﬂ@w%&i&' X8 W0 DY ehitration and dried ; in vacuo at 80°C to yield 442 g
(26 mmol, 98%) of yellow solid. 'H NMR (500 MHz, DMSO-ds) & 8.69 (br s, 1H), 8.96

(d, /~2.83 Hz, 1H), 9.17 (d, J/=2.06 Hz, 1H), 9.26 (br s, 1H). EIMS M*! 185.6.

[0443] 2,3-Diamine-5-nitropyridine (3). To a stirred suspension of 2-Amino-

3,75-d1'm'tropyridme (2) (2, 10.8 mmol) in MeOH (75 m1) was added an aqueous sohition
101
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t uoogl\?ér ?‘?#%ll?@ aé%fej el & fﬁﬁ Slélu@ﬁgéﬂ)sﬁaml(apgare@ﬁ i, 2B), 8.33
t i t | 9

i;é)agambl E, gﬁm 08. @gu 5. zgéJ(s (1?15)8 2Pl HeTrUbPHAY om), 7.87(m,

atrdf &M%@BQS |(mp)5Hf)) 1.73 (ml, aH) SRJox Bfz 085 (sitiva); IUNDRYY/MeOH).

Y R %%-ﬂ%ﬁ%’ﬁ'aﬁ]%@%%f%%z 1) 8L
St
59 gEmoy’ 4&3}%)( s 378(15 ide@) H NMR
BT 0 B 1 0 Gl T o
(st1AD, ﬁdas(ddﬂbBSHonEISHnJ HEHGET. zwt ) 1 ASUZR(sRR-of I 22H). TLC
RIS B 1 YR A R OB . M 4746, Amal (CasHisN5O,+0.27H,0)
[0451] N-[2-(4-(3,4—d1chlorophenyl)amino-phenyl)—SH—imidazo[4,5-
b]pyridin-6-yl}-3,4-dichlero-benzamide. An off white solid (150 mg, 0.26 mmol, 65%).
Mp: 372-374C dec. 'H NMR (500 MHz, DMSO-dg) $13.29 (apparent d, 2H), 10.64
(apparent d, 2H), 8.63 (m, 1H), 8.46 (m, 1H), 8.29 (m, 4H), 8.24 (m, 1H), 8.00 (m 5H),
7.88 (m, 3H), EIMS m/z M 571.3. Anal. (C26Hi5CLaNs0+2.05H,0+0.1DMF)
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Acid Chloride NO2 N H 8 Pyridine, 80C 2h, 30% NO2
Raney Nickel/EtOH 80C, 90 min, 75% 0 Acid chloride
Pyridine RT, ON, 39% NH2 [0470] Cycl oheptane carboxylic
acid [2-(4-nitro-phenyl)-3Himdazo[ 4, 5-c]
pyridine-6-yl]-amde (18): A solution of am ne 8 (0.200g,
0.78 mol) in dry Pyridine (5 mnl) and cycl ohept ane
carbonyl chloride (0.200 m, 1.24 nmmol) was heated at 80C
for 2h. The reaction was quenched by addition of water
and the yell ow product was filtered, air dried and
passed through a Si 02 gel colum. Eluting wth hexane:

Et OAc (6:4) yielded the desired product 18 (0.088g,
30%; IHNWR (DVSO d6, 500 MHz): 510.38 (1H, brs, NH),
8.76 (1H, brs, NH), 8.44-8.39 (4H, m, 8.33 (1H, brs),
2.92 (1H, m, 1.86-145 (12 H m,
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WO 2004/024897 PCT/US2003/030962
EIMS mz: 380 (Mt), 739.1 (M). [0471] Cycl oheptane
carboxylic acid [2-(4-am no-phenyl)-3Him dazo[ 4, 5- c]
pyridine-6-yl]-amde (19): A solution of 18 (0.138 g,
0.36 nmol ) and Raney NICkeé iﬂ)e Om) in EtOH (20 nl)
was heated at 80C under %\t} here for 90 mn. TLC

ROWed no starting materiat, the am ng, 19 Wwas freedfrom

catal yst by filtering through a celi pad and

evaporati ng the solvent gave a solid (.094g (75% . That

has used as is for the next sP Cycl ohept ane

car boxylic acid [2-(4- cycloheptanec rbonyl - phenyl ) -

BH- i mi dazo[ 4, 5-c] pyridine-6-yl]-a Q): The ami ne 19

0.094 g, 0.27 mmol) was taken in dry Pyri@dine (5 m)

and cycl ohept ane carbonyl chloride (03100 M, 0.622 mmol)

was added and the solution stirred at ,roomtenperature
pver ni ght . ter was addse—nfol | owed by sat. Na

sol ution. The mixture was stiir s@graad vyl SIOPd ANRRT at e for

h. The was filtere \drled and passegh.t hr

Si 02 gel ,_Heoyi¥aag W t hyl conig 840t € af a

p\hite sol ( OR1IDBRY?> p. 184CL ~H NWR | DMSG- d6,
500 MHz): 1 (1H, 0.09 (2H, s, 881

N
1H, brs), §. 145 (2H, d, J—g 0 ), PCT/ US2003/ 035962 cl
111 Z(td,mﬁla@ﬁecto@y@ngaza sum piios unozq ag; za;smjo

loui pps za}iy ;g8iuzano azn; ezaduza; raooz iﬁH ps.
S5EAL (lur g) owpufd Lip u’P(Iouuumi Sy, ’
Dpuoi goozpAgq Opuoi go IAougom d pus (iouau L§ 0 GB 171' 0)

B aui um 30 uor; ni 0s :(T2) apl uly-[] & 9-ui ptu&d ny,
Fs-s ' t' | ozspi un-H—(If-uagd-oz;i -t,)-Zl pins agdx q
a-Z-auipi.iAj [LvO HO HugH NN H 9 0N
aUTPl d/dgll apuojip play %lg NO SDI _ Raney Nickel l
H,/3W/RT _
N
5

08% NH,
N NHa

2,4,6-Triaminopyridine (5) was prepared from the ref, R.J. Rousseau and R.K.
Robins; J. Heterocyclic Chemistry; Vol. 2; 196-201 (1965).

[0454] 2 Chloro-4-aminopyridine (1): was obtained from a commercial
source.

[0455] 2-Chloro-4-nitraaminopyridine (2): 2-Chloro-4 amino pyridine 1 (15g)
was added slowly to conc. HSO4 (30 ml) at 0°C. Then a mix of conc. H>SO4 and fuming
nitric acid (12 ml+12 ml) was added slowly over a period of 40 min. The reaction mixture
was stirred at room temperature overnight and poured onto crushed ice and treated with
28% NH4OH until pH 3.0. The yellowish solid was filtered and washed with cold water
and air dried (2, 17.6g, §9%) '"H NMR (DMSO-ds, 500 MHz): § 8.40 (1H, d, J=5.5 Hz);
7.52 (1H, brs), 7.39 (1H, dd, J=5.5 and 1.6 Hz); EIMS m/z; 196 (M+Na") and 173 (M").

[0456]  4-Amino-2 chloro-3-nitropyridine (3) and 4-amino-2-chloro-5-
nitropyridine (4): Finely ground 2-chioro-4-nitramine 2 (12.5g) was carefully dissolved in
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(I-w 9" ZLt, Pau (,+N) hb'bL17 :z/lu swa (ui'H n)
52'1-16'i "(mH) 6Y "(WH) bL"Z "(zHO0" 6=f 'P 'HZ) ZS-L
puop{a play 4 "~NO ~~ 'DI"'aucpu~Sd Z9600/ OOZSRLLCd
L68bz0/ b00Z OM WD 2004/ 024897 PCTI US2003/ 030962 t hr ough a
Si2 gel, eluting with CH2C12: MeOH (100:5) affording the
desired product 21 (0.065g, 31% . [0474]

Pyri di ne- 2-carboxylic acid [2-(4-am no-phenyl)-3Him dazo
[4,5-¢c] pyridin-6-yl]-amde (22): A solution of am de 21
(0.80g, 0.222 nmol) in THF/ MeOH (5nil/15ml) was stirred
wi th Raney N ckel (0.150 m) under H2 atnosphere at room
tenperature for 2h. The am ne was freed from catal yst by
filtration through celite to give 22 (0.065g, 88% dried
and used as is for the next step. [0475]

Pyri di ne- 2-carboxylic acid

[ 2- (4- cycl ohexancar bonyl - phenyl ) - 3H
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WO 20047024897 PCT/US2003/030962
i mdazo [4,5-c] pyridin-6-yl]-amde (23): A solution of
amne 22 (0.040g, 0.12 mmol) and cycl ohexane car bonyl
chloride (0.100 m, 0.68 nmol) in dry THF-Pyridine (10
m/0.300 mM) was stirred at Sg&ﬁfgggenper ature overnight. A
usual work-up as described "earlier afforded the diar ide
23 (0. 025yH47%) . MﬁS’zH 258C; 1H NI\/R (DI\/SO dé, 500 MHz):

S 13H 10. 60 (1HH, 10 13 (1H,
brs, J=BA) Hz P_‘ 63 46
(1H, : Js@ﬁﬁhﬁss‘HZ) J=8.0

H), 7. wd, —80H2) 7.74 (1H, d't JlOOand
13.5 Hz), 37(1110,184118(10H8n') EIlMS m z:

441 4 (M1y, 439.6 (7|vf r); Anal (C25H24N6(2 10 H20 C,

N. 1-0476] Pyri di ne- 2- car boxyl i czagj S%eTHF/P”“dm

[Zq - phenyl ) - 3H |m azo [ 4, 5-c]
pyrl ne 6- - A A sol utd on 2 (9.

da ne | <CF
n dr}OPérl di ne & }QOQEW
After usual wor K- up t he SEES)IHS ‘s [
for I S8 was f it %Ped antpassed theough Si 02
gel , e utln with Et OAc affording diam de 24 (0.039g,
40% .HMp. 305C rH NVR (DVMSO-d6, 500 MHz): 813.19 (1H,
N47 brs, NH), 9. 39( brs),
BH(lll brs),° 3

. , 0
1. (6H, br#}, 1. 72 , GBBIHRER ,g@@l_ﬁsélﬂ
Anal  (C29H28N602 x 4. 23 F%) C H, N [0477] 13
Pyri di ne- 2-car boxylic acid
[ 2- (4- (4- ket oadamant anecar bonyl - phenyl)-3H i m dazo
[4,5-c] pyridin-6-yl]-amde (25): A solution of 22

(0. 0719460]10. 2344- mm-pmmymum?msapqgcranh%yjlamme 8): 2,45
0] I n r

ERhiicins B8 Focs, &2 meDobai e artoionneia 7 a8s g 533 mmol

witar thtkdiipint PIEA §904)ChniaRatcll 984 86PNy . Shlle J&?&%ﬁm xfé%.' doied to

was filtered through sintered glass funnel precipita
roepRempgreRre ad poaed patecasivdhex diee ¢xvegs RBA avas abitehli2bd careﬁllly

b%'oad%gl%% ﬁ_fl sggﬁ Kz%pogricglc\ﬂgé N on)ot‘&l?\@%y@sceggqggea%@a T}Iﬁ,!gowmsh
L (NS S0 T Tkt (M o Tk L, FRYp0lid was taken i
(R Moo B 1578517 §mire g iered (epod i procss 34
tm(dsg ithed }solLagm:E u%%ng‘v%ﬁf gﬁ&/a%e\}gtrg ?gﬁnﬁ_%e(l‘l{?g_{gg ‘v?@ E@‘ﬁ_ﬁ% give 8

gm \5|q°/@) EaHfNMR EDVSO-&:; somm)salmmcm%rbpsc& gTHV sﬁ@*ﬁs 8.25

\/ TIOM '
I, 0TS, S R Ghapot BIME e 256 6 Dad GG
* (%0146131 70 cldhk £ cChitfokifie Shdid 917-2-(4-n1tro-phenyl)-SH-lmldazo [4,5-c]
pyndme—ﬁ—yl]—amlde (9): To a stirring solution of 8 (0.116g, 0.45 mmol} in dry THF and

Pyridine (10 ml/0.300ml}, cyclohexanecarbonyl chloride (0.100 ml, 0.68 mmol) was added

and stirred at room temperature for 4h. The reaction was quenched by the addition of water

and the yellow solid was filtered, air-dried and dissolved in EtOAc and passed through a

bed of SiO2 gel. Elution with EtOAc afforded the desired product 9 (0.095g, 58%). !
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80 C, 18h\ 4) Adamant ane-1-carbonyl Chloride, Pyr, 18h,
2.3% 4 7 steps NO2 5 NO2 115 911 Ag pa; Gagoo pgos
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p%r%}/dlge-ﬁ-yl]-amxde (13): To a stirring solution of nitro amine 8 (0.240g, 0.94 mmol) in
dry THF-Pyridine (15 ml/0.400 ml), adamantane carbonyl chloride (0.280g, 1.41 mmol)

was added and the mixture stirred at room ternperature for 3h. The reaction was quenched

Suiilt¥’saz an
bt palt,mts

by addition of water and the resulting yellow solid was filtered and passed through a SiO,
gel using BtOAc as a eluent to give 13 (0.265g 67%). 'H NMR (DMSO-dg, 500
MHz): § 13.51 (1H, brs, NH), 9.60 (1H, brs, NH), 8.78 (1H, s), 8.45-8.40 (4H, m), 8.32
(1H, s), 2.00-1.60 (15 H, m); EIMS m/z: 418.5 (M*") and 416 (M™).

[0466] Adamantane carboxylic acid [2-(4-amino—phenyl)-3H-imidazo[4,5—(:]
pyridine-6-ylj-amide (14): A solution of 13 (0.200g, 0.48 mmol) and Raney Nickel
(0.200 ml) in EtOH (10 ml) was stirred under H, atmosphere at 80°C for 90 min. TLC
showed no starting material. The product was freed from catalyst by filtering through a

celite pad and evaporated to dryness to afford the amine 14 (0.200g, 100%) used for the
next step.
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tenperature. The mi xture was concentrated under reduced
pressure to give the acid chloride as a residue. [0487]

To a solution of the residfehewedfy pyridine (25 m) was
added 2- am nopyridine (1.8 mmol, 166 4y1g) as a solid and

t HeNd rey sti d for 18 h at roem N raf ur g==The
mxtﬁ%d i Hagti Chlgriled ) | and st |r2
mn. sul Wi sol i d Pywignediolq @ t r at+on and

dried to gi'Ve a crude inpukegosol i d\t hat wasqglUsed without

purificatidh in the follow ng reduction reaction. [0488]

To a solution of the crude residue in MOH THF was added

Raney Ni. The solution was vacuum purged w angNigel(Bigigs

and the heated at 80C under H2 atnosphere f pg0°Q 80 in, 7bke

golu lonwas, filtered through celite and congentrated to
Crude_p u%%as a yellow solid (208 ng, 0.63
n
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S W ut SM g, (HO s |- - ' ( to
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t'6 "(H “s) 1011 "(HZ "P luasedds) 99'j3 (9P-OSw(I zim
009) 2 WWH, "OOP O96-x6 :dw (sdais t z03 %'Z "1 UM
x0' 0 [04701| 7) Cyelgheptamt (cathoxylie lagid Feebniirephemyhpsdidmidazol4,5-c]
QL J AV, =N LS.t 20 o .o
RIR e M T AT S ey (0 200 B o Sy e o

ndppidoycdohuptang eartBapighicdde (0P00YNL A124Shmnd) wishdasedp B0 Hor 2h.
| ut pasnod sn uoi;njos _acts_g ST zqQ3 ol ni eJodnpl now .
The TogsiRg v asoteneiedaby el waier apd ihe yellovy pragyetzyys filtered, air
- : J | . :
SRENSLOGpRC AR S U nhi, ERARABERR o ited
dz66dqrotES1BL(0 D88 £,V H OMRADMSO-R0 640 DS OF1 08BN 1M, i, NI),

8760 O A, 2448 % Gy, DU S, 292 (11, m), 1.86-145 12 B, m),
EIMS m/z: 380 (M), 739.1 (MH.

[0471] Cycloheptane carboxylic acid [2-(4-amino-phenyl)-3H-imidazo[4,5-
c} pyridine-6-yl]-amide (19): A solution of 18 (0.138 g, 0.36 mmol) and Raney Nickel
(0.400 ml) in EtOH (20 m!) was heated at 80°C under H; atmosphere for 90 min. TLC

showed no starting material, the amine 19 was freed from catalyst by ﬁlteﬁng through a
celite pad and evaporating the solvent gave a solid 0.094g (75%). That was used as js for
the next step.

[0472] Cycloheptane carboxylic acid [2-(4-cycloheptanecarbonyl-phenyl)-
3H-imidazo[4,5-c] pyridine-6-yl]-amide (20): The amine 19 (0.094 g, 0.27 mmol) was
taken in dry Pyridine (5 ml) and cycloheptane carbonyl chloride (0.100 mi, 0.622 mmol)
was added and the solution stirred at room temperature overnight. Water was added
followed by sat. NaHCO; solution. The mixture was stirred at room temperature for 1h.
The solid was filtered, dried and passed through a SiO; gel column, eluting with ethyl
acetate afforded a white solid 20 (0.050g, 39%). M.p. 194°C; 'H NMR (DMSO-d6, 500

MHz): 513.40 (1H, brs, NH), 10.09 (2H, s, NH), 8.81 (1H, brs), 8.145 (2H, d, J=9.0 MHz),
111



H2N 3 NO2 NO2 1) Raney Ni. E?I MOH THF, 80 C, 1.5h 2) ,
Pyridine, it, 18% 3 steps
N-[ 2- (4- cvel ohexyl am no- phenvf-113-im dazo[ 4, 5- bl pyri di n-
5-yl | -cycl ohexvl am de [0490] 2, 3,6-triam nopyridine (2)
possEd paeSRUdfy N @ijop arag any mm e dofippd 2ofv0, S RusA® barhoduoy
HC1(25 m conca} and HQO 100 M) 1n_a hydrogenation
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tenperature. The solid was collected and recrystallized
fromconstant boiling HO (21% HO in HO to give the
product as a pale purple solid (479, 32.5 mvl, 65%.
This solid was used as is without ¥urther purification.
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8RR o[ 2h4 gwer@s@alrmrkmn ﬂhatsmluhwam‘deatehwnthrigé’nﬁm@%forﬂkt drlxb solid
WRSARLLERHCShssdl Hirdugh SiOs gel, cluting with BtOAc affording diamide 24
(0.039g, 40%). M.p. 305°C; "H NMR (DMS0-d6, 500 MHz): § 13.19 (1H, brs, NH), 10.47
(1H, brs, NH), 9.39 (1H, brs), 8.765 (1H, d, }=4.5 Hz), 8.73 (1H, brs), 8.45 (1H, brs), 8.24
(1H, d, J=8.0 Hz), 8.14-8.09 (2H, m), 7.89 (2H, 4, J=8.5 Hz), 7.72 (1H, dt, J=5.0 and 7.5
Hz), 2.0 (3H, brs), 1.92 (6H, brs), 1.72 (6H, brs); EIMS m/z: 493.5 (M'); Anal
(ngHngﬁOz x1.23 HzO]l C, H, N.
[0477]  Pyridine-2-carboxylic  acid  [2-(4-(4-ketoadamantanecarbonyl-
phenyl)-3H-imidazo [4,5-c] pyridin-6-yl]-amide (25): A solution of 22 (0.077g, 0.234
mmol), 4- ketoadamantane carbonyl chloride (0.098g, 0.46 mmol) in dry Pyridine (5 ml)

was stirred at room temperature overnight. After usual work-up the solid was treated with

sat NaHCOs. The solid was filtered through sintered glass funmnel precipitate with
MeOH/ethyl acetate and hexane to give a solid 25 (0.085g, 70%). M.p. 235°C; '"H NMR
(DMSO-ds, 500 MHz): 5 13.19 (1H, brs, NH), 10.48 (1H, brs, NH), 9.57 (1H, brs, NH)

¥
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TFA: triflic acid in order -%@ avoi d wor kup of | arge
amounts of sulfuric acid. NtFation was successful but
rearrangenent did not occur. Addition of Yb(OTr)3 did not
hel p. (See Leslie Deady, Australian Journal of

Chem stry, 1982, vol. 35, pp 20525-20534.) [0498] One pot
conversion of 2 to 4 was achi eved usi ng one equi val ent of
HNO3 and a nuch snaller amount of H2S04 (7 ml H2SO4 per
gramof 2). Using this procedure, 1.76 g of 2 ' gave
2.30 g of 4 which was about 85% pure by NVR Purity can
probably inproved by using KNO3 as nitrating agent so
that a precise stoichionetric anount can be neasur ed.

[ 0499] Reduction of 4 on a 200-g scale (Pd/C, H2 HOAc,
40C, 2h) gave 5 cleanly. PC T/US2003/ 030962 Schene 44
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chloride as a residue.

[0487] To a solution of the residue in dry pyridine (25 ml) was added 2-
aminopyridine (1.8 mmol, 166 mg) as a solid and the mixture stirred for 18 h at room
temperature. The mixture was poured into H>O (200 ml) and stirred for 15 min. The
resulting solid was collected by filtration and dried to give a crude impure solid that was
used without purification in the following reduction reaction.

[0488] To a solution of the crude residue in MeOH/THF was added Raney Ni.
The solution was vacuum purged with Hy 5 times and the heated at 80°C under H,
atmosphere for 18 h. The solution was filtered through celite and concentrated to give the

crude product as a yellow solid (208 mg, 0.63 mimol) that was used in the following

reaction without purification,

117



ODH oAi jisod-~jg ogl 't,o0) égf X uaqj j 0gj 0 sjojovj Xq
uc)Alip oq ol unorqg saug 11 jogjo | QAQA" LOH *si ol ot ]
Mq N Xg UOAU p @ Xm satqj 0Apl sugs alp jo Weur jo uo 1
ojgo d pai . i p3qgj pue 'sluounpoglLaa pc)-Lioj-aid oq4
j 0 spunodul oo jo sloogo oRj ol 0OAI suos giv soul W.1
iloo mum jo loqumu L, I'VIR PO BDAQ SIUQUI I I QXO MO
-041ti 1ki Sguff 1TOO .10UMA SUO XBA

To. Tdc) t Duof gl Al4oi gl oj pol sol oi ons2ni poso sn p sliaomjo
aq u jo uoiliciop Ip T U/3 URLI .1 um-e O uoT4rjoj-.qoid
ot[l lu poluolidur! uooq sugiojoiaj sTi qj, -ax-jlqg

"j opmgov uoi gd~msuv4 Z960CQO f OOZSa/ljd L68KO t OCOZ OM WO
2004/ 024897 PCTI US2003/ 030962 i ntravenous,

subcut aneously, or by any other route which may be
effective in providing system c dosing of the active
conmpound. The conpositions of pharnmaceutical formulations
are well known in the art. The treatnent reginmen
preferably involves periodic adm nistration. Moreover,

| ong-termtherapy nmay be indicated where allergic

reacti ons appear to be triggered by continuous exposure
to the allergen(s). Daily or twice daily adm nistration
has been effective in suppressing the IgE response to a
single antigen challenge in aninmals when carried out
continuously froma period of two to seven consecutive
days. Thus, in a preferred enbodinent, the conmpound is
adm ni stered for at | east two consecutive days at regul ar
periodic intervals. However, the treatnent reginen,

i ncl udi ng frequency of dosing and duration of treatnent
may be determ ned by the skilled practitioner, and

nodi fied as needed to provide optimal |gE
down-regul ati on, depending on nature of the allergen, the
dose, frequency, and duration of the allergen exposure,
and the standard clinical indices. [0509] In a preferred
enbodi nent, an | gE-suppressing conpound can be

adm nistered in conjunction with one or nore of the other
small nol ecule inhibitors disclosed, in order to produce
opti mal down-regul ation of the patient's |IgE response.
Further, it is envisioned that one or nore of the
conpounds of the preferred enbodi nents can be

adm ni stered in conbination with other drugs already
known or | ater discovered for treatnment of the
underlying cause as well as the acute synptons of allergy
or asthma. Such conbination therapies envisioned within
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i ngredients, known to be effective in reducing at |east
one synptom of the disease condition. In a variation,
the small nol ecule I gE-inhibitors herein disclosed can be
adm ni stered separately frsﬁéet he ddi tional drugs, but
during the sanme course of sease condltlon wherein

both theyl gk i nlt;F Lbi tor(s)yanguehs, pal | HALL yB compounds
are adm |s in accer—el&nee——wi—h t hei 1f} i ndependent
ef fective tr i Fegi MefS,si 693101 As amF NH,
anti-proliferative apy, he appropr| ate dose ‘of the
aza- benzi m dazqgl e corfpounds di scl osed herei2a can be

det ermi ned by ofe skilled in the art. Pharmacol ogi sts
and oncol ogi sts can readily determ ne the appropriate
dose required f each individual patient wthout undue
experi ment at gg) ed upon standard treat nment

t echni ques uSed @her anti - p,Al Nl on and
chenot her apeuti c O [0511] ni uit Abhe,
dosages of i on a mql dazol e
conpounds w IPlPAgtamaI ah) 4% ange from about 0.001 ng to
about 300 ng per kg body weight per day iy divided

doses, nore preferably, between about 0.01 ng and 100 ny
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temperature. The solid was collected and recrystallized from constant boiting HCI (21%
HCI in H,0) to give the product as a pale purple solid (4 g, 32.5 mmol, 65%). This solid

was used as is without further purification.
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with preferred enbodi ments. [0518] In another enbodi nent,
one or nore anti-proliferation conpounds may be
adm ni stered in conjunction with one or nore other
anti-cancer agents or tre nts,to produce opti nal
anti-proliferative effect ?%ﬁdﬁcancer agents incl ude,
but ame,not limted to, aldkylating agents (| onustdme,

¢ar m ti ne, strept ozoci n, nmec¢hl or et ham ne, nel ghal a
UT 2 TN T odth PR EERIYL et Orgrbuci IHNGg| oplass phafii
g de, ~ Ghisili A, ar bgpl aty T mToMycin t o

¥ proca aZ ne, h X A a3 ne,
triethylene nel am ne, busul fan, pipobridsabn, and 4
m t otlane) ;” anti met abolites (%eth&%rexate, trimetrexate®
pentostatin, cytarabine, ara-CW, fludarabine pho?Ph te,
hydr oxyurea, fluorouracil, floxuridine, Cat Hp
chl or odeoxyadenosi ne, genctitabine, thioguanine, and B-
mer capt opurine); DNA cutters (bl eonycin); topoisonerfse |
poi sons (topotecan irinotecan and canptothecin);
t opoi sonerase ||l poisons (daunorubicin, doxorubicin,

H

NH,

i dar ubi ci n, oxant r opes tenjposi de, and et op .

DNA bi nders jf dac i ntymyg : ’mwpammsmon& and fspi n§l e
poi sons i e, i stie, n e, paclig 0
and docet . [08B19] Further,O it igy@%{.}!o@i oned thd¥ on

or nore of® the conpounds of the preferred enbodi negts onH
can be adm ni ster Mon‘oi nation with other therapies,
such as radiation, i nQt her apy, gene therapy and/ or
surgery, in order to treaMer proliferative diseases,

i ncl udi ng cancer. Such conbi nati ofrgrtEappedndsvi si oned
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amount can be measured.

[0499] Reduction of 4 on a 200-g scale (Pd/C, H; HOAc, 40°C, 2h) gave 5
cleanly.
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|
mostly human in origin. An aitempt 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-«B inhibition and the action of the drugs. Breast cancer cells offer a good
model for testing this phenomenon because they are predominantly of 2 types; estrogen
receptor (ER) -positive and ER-negative. The latter cells tend to be less differentiated,
have a higher density of EGF receptor expression, and are more resilient to treatment.
Proliferation of ER-negative/EGFR-positive cells also tends to be driven by NF-«B and
thus a selection of these cells were tested for proliferation responses to drug in vifro. The
proliferation of all of the EGF-responsive cell lines was potently inhibited by compounds
of the preferred embodirnents in vitro. Conversely, only 2 of the 5 ER-positive cell lines
were potently inhibited by drug.

[0505] Certain compounds of the preferred embodiments exert an anti-
proliferative activity to T and B lymphocytes exposed to a variety of immunogenic stimuli
in vitro. These actions are highly potent and parallel their IgE-suppression activity.
Although the mechanism of this action is unresolved, much is known about the mechanism

of IL-4/anti-CD40 Ab-induced IgE production. A major factor in this response is the
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substituted heteroaryl contain 1-3
disclosed, in order to produce optimal down-regulatlon of the patient’s IgE response.

Further, it is envisioned that one or more of the compounds of the preferred embodiments
can be administered in combination with other drugs already known or later discovered for
treatment of the underlying cause as well as the acute symptoms of allergy or asthma. Such
combination therapies envisioned within the scope of the present invention include mixing
of one or more of the small molecule IgE-inhibitors together with one or more additional
ingredients, known to be effective in reducing at least one symptom of the disease
condition. In a variation, the small molecule IgE-inhibitors herein disclosed can be
administered separately from the additional drugs, but during the same course of the
disease condition, wherein both the IgE-inhibitor(s) and the palliative compounds are
administered in accordance with their independent effective treatment regimens.

[0510] As an anti-proliferative therapy, the appropriaie dose of the aza-
benzimidazole compounds disclosed herein can be determined by one skilled in the art.
Pharmacologists and oncologists can readily determine the appropriate dose required for
each individual patient without undue experimentation, based upon standard treatment
techniques used for other anti-proliferation and chemotherapeutic agents.

[0511]  Initially, suitable dosages of the anti-proliferation aza-benzimidazole
compounds will generally range from about 0.001 mg to about 300 mg per kg body weight
per day in divided doses, more preferably, between about 0.01 mg and 100 mg per kg body
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with other active agents, which either supplement or facilitate the action of the aza-

benzimidazole compound or cause other independent ameliorative effects. These additional
active agents include, but are not limited to, antifimgals, antivirals, antibiotics, anti-
inflammatories, and anticancer agents. Protectants, which include carriers or agents which
protect the active benzimidazole compound from rapid metabolism, degradation or
elimination may also be used. Controlled release formulations can also be used in accordance
with preferred embodiments.

[0518] In another embodiment, one or more anti-proliferation compounds may
be administered in conjunction with one or more other anti-cancer agents or treatments to
produce optimal anti-proliferative effects. Anti-cancer agents include, but are not limited
to, alkylating agents (lomustine, carmustine, streptozocin, mechlorethamine, melphalan,
uracil nitrogen mustard, chlorambucil cyclophosphamide, iphosphamide, cisplatin,
carboplatin mitomycin thiotepa dacarbazine procarbazine, hexamethyl melamine,
triethylene melamine, busulfan, pipobroman, and mitotane); antimetabolites (methotrexate,
trimetrexate pentostatin, cytarabine, ara-CMP, fludarabine phosphate, hydroxyurea,
fluorouracil, floxuridine, chlorodeoxyadenosine, gemcitabine, thioguanine, and 6-
mercaptopurine); DNA cutters (bleomycin); topoisomerase I poisons (topotecan irinotecan
and camptothecin); topoisomerase II poisons (daunorubicin, doxorubicin, idarubicin,
mitoxanirone, teniposide, and etoposide); DNA binders (dactinomycin, and mithramycin);
and spindle poisons (vinblastine, vincristine, navelbine, paclitaxel, and docetaxel).

[0519} Further, it is envisioned that one or more of the compounds of the
preferred embodiments can be administered in combination with other therapies, such as
radiation, immunotherapy, gene therapy and/or surgery, in order to treat hyperproliferative

diseases, including cancer. Such combination therapies envisioned within the scope of the
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WO 2004/024897 _ _  PCT/US2003/030962
group consisting of a straight chain, branched or cyclic
al kyl; wherein R} and R2 are independently selected from

WSH ng of H alkyl, substituted al kyI

SRR R R G-

ass@&hﬂ%ﬁ%vitﬁ BERELS, IgFeR¥ls oS lﬁlﬂﬁbitinlgt @éllulﬂi?egﬁmhferatfmphi Ay ammal
substituted naphthyl, heteroaryl and substituted

cmnpmen@amwoneWM@m@wﬁﬂydb&OWﬂ%ﬁ@W&ﬁW@@Sand sai d substituted
het eroaryl contain 1-3 heteroatons, wherein said
heteroatomis i ndependently sel ect ed fromthe group
consi sting of throg n, oxy en aHd sul_fur; wherein said
substituted goPycyet oupR2 subst it ut ed
phenyl, gapsti-t ut na sub tituted heteroaryl
contain 1-3 Xsubs id substituent is
sel ected fromit “HS gr app consi |ng f H, hal ogens,
pol yhal ogens, al koxy &r oup, Mbst it ut ed koxgﬂ | kyl,
substituted al kyl, dialkyl am noal kyl , ?f
carbonyl, OH, OCH3, COOH, COOR COB , CN, CF3 OCF3,

an

NO2, NR'R',HN and CO\lR'R' angd wherein R is

sel ect Ri-FMNm t—rue" H_Rd kyl ,

substi t ut ed oaI k sibstituted C3-C9
cycl oal kyl , olx cI I i phatic ph nyl, substituted
phenyl , napkt hy / ubst I ut ed thyI het er oaryl and
substituted heteroaryl, jwhereinvsai d het er aar yl ang said
substituted heteroaryl "Bontain 1-3 het er oat JHEase 'i N

said heteroqatomis independently gel ected from t he group

consi sting/of nitrogen, oxygen and sul fur. 12. The
phar mgy, caH. | 11 _dynprising a
compound

S-17, S-19, JV@,
conmposition f ‘ vgg or enting an allergic
reaction assotiated with incriéased |1gE | evels or
inhibiting cellular pridliferation in a ma rageleﬁrﬁnapéu ng
any one or rgre of the follow ng conpounds: 137 "tZ-S
punodui oo p nodtu aqi gutsudm)o [ ;_ptrel 0 ;o0 uotltsodm)o

i tat; naRt spu uB@4tu10
SugS| suoo du Nuqu?z ai a opuadoput
X/\

Supragenus D;

corith sting of conpounds
3 A phar maceuti cal

o

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

wherein A is selected from the group consisting of H, halogen, and
CONHRjy;

wherein n is a number from one to four;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFi, OCF;, CONH,, CONHR and NHCOR;;
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WO 2004/024897 ' PCT/US2003/030962
N, R H R Subgenus Bla; N N wherein R is selected from
the group consisting of H C-C5 alkyl, benzyl, p-
f1 uor obepzyl Hand dij Ky Hmher jn said C-GC5
al kyl is'del Eg} ed ¢ 'E@ of a
strai ght chain kylf wherein R and

R2 are indep ehg/ ]  he oup consi sting
of H, alkyl, sublst al kyl , -C9 cycloalkyl
substituted C3-C9 cycl oalgyl, polycycllc al ichy hg
groups, substitued polycycllc al i phatic groups, phehyl,

substituted

het er oar R1~a
het er oaryl and het oar | contain 1-3
het er oat ons, Sgt m i s5i ndependent |y

substlHuted napht hyl ,
n said

sel ected fro of nitrogen, oxygen
and sul fur; wherern said gubstituted polycyck%q Abphatlc
groups, substituted phenyl, substituted naph BT “and
substitut ed hbteroaﬁyl contain 1-3 sHbstituents wherein
sai d sub&T S 0 z:onsi sting

of H, halogens | koxXypgrofip, substituted
al koxy, aIkyIo j I al kI am noal kyl ,
hydr oxyal kyl ,~catbo OCH3, | COOH, " COCOK' COR , CN,

CF3, OCF3, N2, NR R, N andw CONR R ; &Sd reln
R is selected fromthe group consisting of

substituted aIkyI C3- Q@ cycl oal kyl H substituted C3 CE
cycl oal kyl , pohyfyc N 2 substituted
phenyl , naqupy}T supsti het eroaryl and
substi t ut ed hetX@roar N s d hgateroaryl and said
substituted hetEraaryl roat ons, wherein
said heteroatomis indgpendentM/ sel ected éro he group
consi sting of nitrogen, oxygen and sulfur.

phar maceutical conposition of ClaimlBthe conpound S- 25.
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WO 2004/024897 PCT/US2003/030962
and/ or for inhibiting cytok:ines or |eukocytes in a
manmmal . 19. Theq)use of Claim 18 further conprising
adm ni stering | east one additi onal Hi ngr edi ent whi ch
i's acti veRif—+educ] Nast o Pt om @gsoci at ed

vvithsaidallegI h/u§ene/ofc|aim19,
|2I ngrledi ent is

wherein said at ﬁgs

selected fromthe p cohsi sti a $hort-acting
(32-adrenergic agonist, a I ong-act ng P2- adrenergic
agoni st, an anti hi stam neRa phosphodi est er as&eiiddyi t or,
an anti choI | ngy gic agent, a corticosteroid, an

i nfl ammat ory di ator rel ease inhi b| r and a | eukotriene
recept omRy agqiH N The I\QE‘IK 49, wherein
said at | eastqume_ add{[ti o ent conbined with
said at | east on ' macegutical |y

accept abl e dil ue - eredCto the mamal .

22. The use of aﬁy one ofi d ai mM18-21, wherein said at

| east one conpound is a m ni stered at a dos@éerws DEband
0.01 ng to abowy 100 per kg body weight per day. 23.
The use of CI m 22, vaner ein said dosgqyis adm nistered in

di vi ded dB eri o e valR, 24. The use

of C aim 23, V\hw nS|dr r péry odigc intervals

occur daily. 25. se e canpound of Caim
of [

1 for the preparat_ nt fé} treating a
manmmal suffering from or sceptible to asthma. 26. The
use of Claim25 further cohprising adninist erGﬁ@JSrﬁ“ | east

one addi t ivpRabin (,NYHEGHE PlardMNaE ﬂd%nﬁ’f gélé[ %d ft‘oxﬁq\gk;lg(b,]%xda Wherein

Q

| east one s rrptom associ ated W said

use @rcof &) h X6andBesdn sai d add|t| onal ingredient is
sel ected f r onsj of a.sho

(32-adr enevp er%mgjbbs%’l gelc{%dgr W&Sﬁﬁn%aféﬁéaé?‘]@gen

agoni st , aﬁhe’ié‘ihlnf‘jb&trﬁmbgleﬁoﬁ oﬁg@@m@du esterase inhibitor,
an anti chol [ ner ic agent, a corti costeroid, an

i nf | anmat o¥8e i andyM arendspeadenity ssilected fomi the Bmukommmmg of H,
rece S i phlbi t |

SR, 800, S o ) AU G o, i
anoueyamsf, Git, Oeﬁatcmmz,mmpmﬁdqﬁﬂcmlm 1 29 The use

of Cla|m2 fur ]%P% sing adm nisterin ng | east one
addi ti onal S@ teQAOEhIE Srop sapsisiing eleuEi-Rg aliwl, benzyl, p-

I eaStﬂu@f&eﬁM@h@ B ARG PGl SfyMiHredR bl GLEULR is selected from the
proliferation. 141 Zbl

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 cycloalkyi, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substitited heteroaryl, wherein said
heteroaryl and szid substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3
133
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Supragenus C; and 0 ~0N) R2 R~T 1 (Y HNNO X
L. Z M R Supragenus D; wherein Q T, X, and Z are.
independently sel ect ed fromN or C, and wherein one |of

i ndependg select Hom ]
al kyl, al koxy, aryl, substituteg aryl hydgoxy, halo%en
anmino, al ky¥ anino, nitro cyan 1, CONHZ2,
CONHR and NHCORI; wherein R is selected f on1the gr oup
consi stin : or obenzyt™ape
di - al kyl &m noTal kyl [| whefein Cl - C5 | ky |s sw

fromthe p consistihg o [ rai ghtisgh &0
or cysmjd'c yl; wheréi'n R 1 and R2caye |ndepeﬁﬁently
sel ect ed f&pn1the group consi stging of H, al kyl, 19
substituted al kyl - C9 cycl oal kyl, substltuted C3-C9
cycl oal kyl , olycycllc li bst it ued

pol yc i pha ] 3 ph

napht ubstit ‘

subst i d het.proawy Qi€ e d

substituted heteroarg contaln 1-3 heteroatons *Wher ei n
nd

said hédteroatomis!? ependent I@/ sel ect ed from t he gll%up
consi st ng of nitrogen, oxygen

ﬁb@@@

7. The pharmaceutical composition of Claim 1 comprising a compound
selected from the group consisting of compounds S-1 to S-25.
2 8. A pharmaceutical composition for treating or preventing an aliergic reaction
associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:

R1—/<N Z N H
e et
N
|

R © Subgenus D2a;
wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or cyclic alkyl;
wherein Ry and R; are independently selected from the group consisting of H,

alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C;-Co cycloalkyl, polycyclic
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and sul fur; wherein said s%ﬁﬁtituted pol ycyclic aliphatic
groups, substituted phenylZ**substituted naphthyl and

substituted heteroaryl contain 1-3 substituents, wherein

sai d substituent is selected fromthe group consisting
of H, hal ogens, polyhal ogens, al koxy group, substituted

substituted al kyl, dial kyl am noal kyl
hydri&fﬁ?ﬁ#ﬁ% carbonyl, OH, OCH3, 143 "y snua2el dng H
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WO 2004/024897 PCT/US2003/030962
Plus put |6ze0Oza;aq plus ulalagm | efl eoza;ag pa;n{l; sgns
put, pil2oza;aq "liig;gdtu pa;nllisgns "I Agjgduu
1. Kuagd pdergin Ragrelectadshy ¢ group gahsistingoif| 6 Yo -G gityl, benzyl, p-

" j A~l,l.t ol 0A0, 6D g s ;. TA3l T2ol D-ED i A

L oAt S rpBStedbiny AP e S8 K015 ) Rt trom the
Oal ogrog;b cBndistRledG Dsithilnt chalih 2br¥dBed BF &yc . , ZL2IN "I ON
"ADO E;D "ND ~, 210D UOOD 'HOOD ' Qti 29600/ O0zSI|1/Z3d
L68VZQ VOowkerin RoaxbhBz g 2adpyndsyily adediesiran tey gioap eprpistiag of H,

and ; ere| e .
i ndepe %%ﬁ’?&ﬁt&g aélg{l],egypl,ﬂ oc%lﬁz%(?’f’(é}l g%guc}% c\}\gﬁé‘?ce% greloglier, polycyclic
Q Taliphatiangowbs] Sublskitued @oBicicl dlphaitd gﬂ:\%ﬁ@i pheayl) blletigtalphenyl,
consistin}g of H halogen, and CONHRI; wherein n is a . .
numb&fPHRdmsdhnEtuel ReplifhyLukrirrennyl pod sabsaipd heteroaryl, wherein said
| NACRERAGRH| 30a® S bl ® ReldiGur Al Oaifi ONST RhkBAoAL, Bherein said
al kyl', al'koxy, aryl, substituted aryl, hydroxy, hal‘ogen,

am nbgteslakonh drindependérilycelected dimom tieFSrouPChRsistiBENRitr6¥kHBxygen
and N}-‘E:(R , _Wherein R is selected fromthe group

consf¥ S “of H, Cl1-C5 alkyl, benzyl, p- fluorobenzyl and

di -al kyl am no ale¥din M@rsﬁbﬁﬁ@&d%cﬁ&c)@ﬁcaélﬁhﬁé S%§@ﬂs§csh§§hmted
fromthe group consisting of a strai"ght chain, branched

or cycl i c pheiyl] ; subktignisidn nRphthyld 488 anbstituigd pbetdwartyly contain  1-3

selected fr t he group cansisting. of H l.kyl -
Subst i t ut SO Wosreln Sad Bkt 1 seliged oo Eomy consisting
cycl oal kylof HOIh4Tagehs, Cpolstidisrat, alkekpURbup, Ssibstitutddedikoxy, alkyl,
pol ycyclic al|phatic groups, phenyl, substituted phengl )

napht hyl , ssbgiuted wllod diapailanynoalisyl dydeyplkah garbonyl, OH, OCHs,

substi t ut BARY | eraj N ~sai etheh0afyl- andrfahg-
substi t ut Z(gﬁ)ﬁgl:, Z(:’(ggrkyl ngt zg'ﬁ\lrlf f%g’ ﬁ)equr c}g(?%irrfé,k SHel el R
sai d het aP@HROR1; ia8d i ndependent|y sel ected fromthe group
i sti f nit d sulfur; N HPC
%;) 325805?838962;’13&&% e}_Q, is? ’ e%%trc]ad %Qm ?I:ltje glr'ltgup con31st1ji)1g of H, alkyl,
substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic

aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,

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

12.  The pharmaceutical composition of Claim 11 comprising a compound

selected from the group consisting of compounds S-17, 8-19, 8-20, and S-21.
4 13. A pharmaceutical composition for treating or preventing an allergic reaction
associated with increased IgE levels or inhibiting cellular proliferation in a mammal

comprising any one or more of the following compounds:
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Supr agenus C and N—|N | RS N/ M

H
Supragenus D; wherein Q IT X, and Z are independently
sel ected fromN or C, an wherein one of Q TRubfem@d®laZ

is N, V\/ner ctedfromthe group _consistin
1 hal ogerIaia R ieeIed HRRoleiEPp Soes e, CrComiohserzyl, p-

to f gwbiob

whan ehl d 1@5&&1 %%fé?ﬁ‘? Ht(l,‘ YCS alcﬁl 5 %elit® Bom the

the group consisting o

substgmlln?t@@Slamw Qfamyrdlghkghalmhn‘an@ﬂ oramlmca,uqa;l kyI ani no,

nitro,

wher ei n R

dNHC(P

i ﬁgéPé %@Hﬂ?ﬂ?@gf@%g@\' Somy the &P qopsisting of H,

Cl - Callgd, kytibstita@azatkyl, [C;-Cy cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,

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

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

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

16.

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

wherein R’ is selected from the group consisting of H, alkyl,
substituted alkyl, C;-Cy cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independently selected from the group consisting. of nitrogen, oxygen and

sulfur.

The pharmaceutical composition of Claim 15 the compound $-25.
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fl uorobenzyl and di-allcyl amgpo al kyl, wherein said Cl-C5
al kyl is selected fromthe group consisting of a

strai ght chain, branched or cyclic al kyl; wherein R and
R2 are independently selected fromthe group consisting
of H, alkyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycloal kyl, polycyclic aliphatic

groups, substitued pol ycycl-ugralpup ksl ix© ‘G550uMas oﬁhfyiy]b@
napht hyl, substituted nap%t hyl |

sybstituted phenyl, ;
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S; ua2t zaautol ; ut put “sauo; eumtgui-i;ue “sal;oigqus ¢

sItz[nqut sIt ~uguns; o 2uusi suoa dno$ aq; uzoz; pa;gal as
; udB.paz Bunsd dfict Uppatl @neopempduntioopiCamy |1ai(ag e SparaiioD oﬁ a

tS uoi;tza;llozd_.zelnliaa
mﬁ&&@@%ﬁ 8 enind, S gl Sukbie Aol O Bl fo B i esstion
atBb PRt Mlbliﬁ%%@lﬁ%OﬁHﬂ(oc%ﬂ@% a inagithidl; Suui qut Snmsudu oa
zags 6t 7 uzi Jo pogi auT"01qy ztglns put ua8é&xo

uasSo?; i uToe fise of i a8 durded canprising adpinigefingat-lpsst one additional
ST W4t 0 Pl
g3 j<SbaY® i a8t ki SR s iEblont HReb RS shid alersic

rédbi@dal M | 1Czeoza; aq pa; n; usgns put li Cst 0za; aq lig}gdtu
pa; n;issgns " | Xg; gdsu 9pcuagd pa;n;i;sgns | Kuagd
*sop2@di i fThe ais¢ @fu Glaimdl Jylztzgqms@ncb b lfeaet pnpaidditionalgingredient is

1t ol aAo_6D- D AL H IO
sclcrdis Bt #hs Cg&sw%%af R8sk ?%ﬂlgi‘%r et Jites lons-actng bz
adrserb et in afiihiine M ool M erb il g antiondibigio agert, o
cmgmtmmisgm PRMusHoy3 hegdoye? rebgasy jahibier ;anil p leukptriene receptor
enus A, wherein Q T, X, and Z are |ndependently
gé-@ﬁqed fromNor C and wherein one of Q T, X, and Z

l s N2iwhermaknisé dfSCh@herd, eghdrei@nidid @i déaetpne aidaditihhinthegddient is
H, hal ogen, , and CONHRI; wherein n is a nunber fromone

cprgbingd withjaid ailenst ongrempospd in »pbieneticrly aecatebledlifiepiand co-
MpEEmEangn of 1 sl don @y
nitraz. cyanaose Glany 6eREY, ClahHP3-2C0MhERe nsali NMAER jone compound is
S oSS R e o Tl ety
al kylog. wheimg iu@e SR Cthifel 2R s2idSios€  CLABidistdr8dNd Mfided doses at
regular periodic intervals,
24.  The use of Claim 23, wherein said regular periodic intervals occur daily.
25. A use of at least one compound of Claim 1 for the preparation of a
medicament for treating & mammal suffering from or susceptible to asthma.
26.  Theuse of Claim 25 further comprising administering at least one additional
mgredient which is active: in reducing at least one symptom associated with said asthma.
27.  The use of Claim 26, wherein said additional ingredient is selected from the
group consisting of a short-acting f,-adrenergic agonist, a long-acting f»-adrenergic
agonist, an antihistamine, a phosphodiesterase inhibitor, an anficholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist.
28. A use for inhibiting cellular proliferation in a mammal comprising
administering an amount of at least one compound of Claim 1.
29.  Theuse of Claim 28 further comprising administering at least one additional

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

proliferation.
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group consisting of a straigp chain, branched or cyclic
al kyl; wherein RI and R2 ar 'ndependently sel ected from
the greaup SNI ng of H, alkyl,,substituted al kyl,
C3-C9 cycloalk substit uned C3- cycl oal, cyl,

pol ycycfic aliphatic gr ﬁﬁ 23 CfIC

al i phatic groups, phenyl tityte naphthyl

substi tuted napht hy h&t nd ubst
het eroaryl, vvher?(an s\arrﬂ; M ek d w;bsltatut ed
heteroaryl contain 1-3|iheteroatons, wher€in saill

het eroatomis i ndependent!y selected fromthe group
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OAA WD 2004/@24897 PCT/ US2003/ 030962 reduci ng the
compound wi t/h a fogimnmul a: aconpoundiwlthafornula

reacti nBq conpdl R chloride to
forma conmpoypg-—of Sﬁag —02 \ggupragenus A,
wherein Q T, X,x %e in entlly selected fromN
or C, and whereir Z
Supragenus D;

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Zis N;

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

wherein n is a number from one to four;

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

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

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

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,

substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHs,
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Supragenus D;

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and Z is N;

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

wherein n is a mumber from one to four;

wherein L and M are independently selected from the group consisting of H,
allkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCFs, CONH;,, CONHR and NHCORy;

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

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

heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
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H2

chl ori dthSﬁngQfdma compound of Supragenus A. 62. A nethod
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formula: 0 HRj-N I\bRZ D~z_l\<l Iq/ﬁxpragenus B;
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wherein Q T, X, and Z are independently selected fromN
or C, and wherein one of Q T, X, and Zis N wherein L
and M are igdependently sel ected f@om the group

consi sting/of H, ¢ al kyék al kox ajjyl, substituted aryl,

hydr o318 o af¥ro, cyano, CF3,
OCF: S, CO\III-W-—GO\IH and e@n R is selected
al kyl, benzyl, p-

fromthe group( NQOf (L

fl uorobenzyl _d| -al ycylam no al kyl, wherein said Cl-C5
al kyl is sel ect ed fron‘Rt he gr¥up consisti of a d
strai ght chain, branched or cyclic alkyl; Teaiggﬂwf?q{af and

R2 are indegendently selected fromthe group consisting
of H, al kyl, sub%itut ed al kyl, C3H:9 cycl oal kyl ,

subst i tRyed C3-£F ¢ kyl, i c.Raliphatic
groups, subsyntHed pdlyc lip atl groups, phenyl,
substituted phexyl, titfted naphthyl,

het eroaryl and Tﬁtltu sloaryl wherei n said
heteroaryl and sSaid subﬂltut edl\heteroaryl nt ai n 13)
het eroat ons, wherein said heteroatomis i n%'@ﬁ by
sel ect ed %ﬁé&@htdjer R 4R Z RS sélbdteP a8 Nw:gsﬁd wherein
and sul fur; 153°Vci 1 :tinuuoj t tpm punodtuoo t uuod o;
apglmm%l}@mﬂ@mﬂ—lwz /X H\-U g; tM ZHN-Z/ HN-N - X

o Shenab R PS8, Ml 3, s o

HN- 2coNnpggot utut TIM ! ctinuuoj o tp t ptnodtuoo t

Zagataz HN-U
wherein n is a number from one to four;

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

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

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

wherein said substituted polycyclic aliphatic groups, substituted

phenyl, substituted naphthyl and substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCHj,
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Clt HMto forma conpound wwith a O HR QNN "I i H
N R2 R Supragenus B; L | wherein T, X, and Z are
i ndependent |y s/eﬂzecte from and_wherein one of
Q T, X and Z9s [ . Re i ndependent | y
sel ect ed (A)mm‘t‘ e roup istipg offf H alkyl, allcoxy,
aryl, substit#tkd en, am no,
al kyI am no, niltréo, cyano j" OCF3, CONH2, CONHR and
NHCOR1; wherein R is Rsel ected fromthe gFQIgQ%&%gﬂ.sti ng
of H Cl-C5 al kyl, benzyl, p- fluorobenzy ’

di -allcyl a\rﬁeraian KyX, ami@lateiindq:&hdeﬁﬂyﬁfmc&ﬁlfgdm Nsor C, and wherein
sel ect ed up consi sting of a straight chain,
6r Pyt By

br an8He8 wherein R1 and R2 are

I ndepende el egt r f i
al kyl, su g‘;sﬂtelyetlﬁ t11e3I§ a&%&%@ ?SMCSC hg y%‘Hg%lq%} iﬁkﬂgu %t Hf uﬁhoc? en, and

C3- C@QNH-RQaI kyI pol ycycl ic aliphatic groups,

substit ued C cI|c hati c oups, phenyl,

substi t ut eaﬁfﬁ%ﬂ){ g quwpnego%gf. t ut ed napht hyl

het er oar y hvifsin Elah&M il iadegtat @fBAfeWcied WA Bleero ) Qorﬂs%.,@ng of H,

951 z_ Z /| :ti nuuo | Tm punodm)o e uuo; of apgjns
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wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-aikylamino alkyl, wherein said C;-Cs alkyl is selected from the
group consisting of a straight chain, branched or ¢yclic alkyl;

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

wherein said substituted polycyclic aliphaiic groups, substituted

phenyl, substituted naphthyl and Substituted heteroaryl contain 1-3

substituents, wherein said substituent is selected from the group consisting

of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, carbonyl, OH, OCH;,

COOH, COOR" COR’, CN, CF3;, OCF;, NO;, NR'R’, NHCOR' and

CONR'R’; and

wherein R is selected from the group comsisting of H, alkyl,.

substituted alkyl, Cs3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic

aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,

heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
149
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WO 2004/024897 | PCT/USZOO3/030962
RNH Z:~-NH2 with a Mto formto forma conpound of 64. A

nmet hod of preparing a conpound or salt thereof haV| ng the

fornula: ~O0O0 QF2j NR HNT X/ \\ /= N M
Supragenus C, wherein Q T, X, and Z(a}n in e §
selected fromN or C, and vvherel n one nd z

is N wheFasiuaing thmepmpound wWithde furudnt | v sel ec’f ed f[¥|om t fie form
group consisting of H al kyb, bkoxy I-bél substituted

aryl, hydroxy, hal ogen, gfu_po\ a 0, nitro, cyano,

OF3, OCF,s, CONH2, CONHE B ?Zs \werein R is

sel egg&ﬂ 5]51?1%,{@(; Sisti Ag of M, G al kyl ,
benzyl B uor okt;enzy and di -al |l cyl am no’ aﬁ wher ei n

said d-C5 al kyl is selected fromthe g& Nonsist NHg
of a straight chain, branched or cycl{®k I& >—w<<i$r' n R
and R2 are |ndependently sel ect ed from@

consi st i ntpagtingithe conmpprnd siithsz fanpmday al with an
cycl tut I oI c cI iC
y %@%ﬁ%i"é‘rd%g%g" 5 po%%?%'gﬁ%% ?T&% al Pphgtl)/c gr oups,

phenyl substltuted phenyl naphthyl substltuted
naphthyl het er garyl and substi t ut ed heteroaryl

#ai do1het érpsthpd ofArarinen cupRIund or sdit fisreof Barys ﬂ@cfﬁtnamlﬁ :
1-3 heteroatons mhereln said heteroatomis
|ndependently 3&9 from up cRpsisting of
nltrogen nd ; eim sald substituted
polycycll t| sggzgit ed- phenyl,
substltuted n b tedCheteroaryI contain
1-3 substltuents ein saiM substituent is selected
fromthe group conS|s ng of H, hal ogensSupegepualogens,

al koxy gr QiR Hf %‘E Xt, WL A ih&&%ﬁden@i;}%iected RfaNor C, and wherein
one of Q, T, X, and Z is N;

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

wherein n is a number from one to four;

wherein I and M are independently selected from the group consisting of H,
alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, QCF3;, CONH,, CONHR and NIHHCOR,;

wherein R 1s 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 comnsisting of H,
alkyl, substituted allkyl, Cs-Co cycloalkyl, substituted C3-Co cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said
heteroatom is independently selected from the group consisting of nitrogen, oxygen

and sulfur;
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WO 2004/024897 PCT/US2003/030962
g :t'Inuuoj n g; Tm punoduxoo s uuo3 o0; opgtns 4# NZO b, 1
79600/ 00ZSf 1 /13d L68t Z0/ bO0OZ OM WD 2004/ 024897 with use
of an acid to forma 0 QN 02N \- X | L} -NQ-NA=NO;
cyclizing the conmpound with a formul afAiy i

with a formula: R 02N reducing. t he conpggumd Mt h

f or mul a: &g%loﬁlg ﬁflﬁOIFPQVICEWﬁhfngFmﬁééc?ﬁng thig}1 conpound to form
with a formula: an acyl chloradep o forpyma, conpound of
Supragenus C. M formul a: (A)Rl;t OM. A net hod of

prepari ng a conpound or sa 4\] of ing the fornul a:

PCT/ WS2693003 092 Oahlhile: L/ H2 H M - and

T = A
(At P \>_<'_‘
?ZIH \ _/)

|
reacting the compound with a formula: M with an

acyl chloride to form a compound of Supragenus A.

¢ 62.  Amethod of preparing 2 compound or salt thereof having the formula:
O
R1_H T¢Q N —)‘k Ra
AW
¢ VN ML
R

wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneof Q, T, X, and ZisN;

Supragenus B;

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

wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl, p-
fluorobenzyl and di-atkylamino 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 I,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein said

heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur;
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compound with a N''R2 H R Supragenus C, wherein Q T, X
and Z are independently selected fromN or C, and wherein
one of Q T, X, and Zis N, wherein L and Mare

i ndependently selected fromthe group consisting of H,

al kyl, al koxy, aryl, substigated aryl, hydroxy, halogen,
am no, alkylamno, nitro, cyano, CF3, OCF3, CONH2, CONHR
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wherein Q, T, X, and Z are independently selected from N or C, and wherein
oneofQ, T, X, and Zis N;

Supragenus B;

wherein L and M are independently selected from the group consisting of H,
alkyl, alkoxy, ar,rl substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF 3, CONH,, CONHR and NHCOR;;

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

wherein R; and R; are independently selected from the group consisting of H,
alkyl, substituted allyl, C3-Co cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substituted phenyl,
naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, wherein said
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conpound with a fornula: 0O N reduci ng the conpound with
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formula: LH\ H~HM;and 0O HN 2 reacting the
conpound with a formula: an acyl chloride to forma
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Al ; udossbenzyl aatdalkylaminb alkyl, Svhéted¥ 88MNC,-Cs alkyl is selected from the

group consisting of a straight chain, branched or cyclic alkyl;
wherein Ry and R; are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C;-Cy cycloalkyi, polycyclic
aliphatic groups, substitued polycyclic aliphatic groups, phenyl, substifuted 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;
wheremn said substituted polycyclic aliphatic groups, substituted
phenyl, substituted naphthyl and substituted heteroaryl comtain 1-3
substituents, wherein said substituent is selected from the group consisting
of H, halogens, polyhalogens, alkoxy group, substituted alkoxy, alkyl,
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reacting the conmpound with a formula: L~ Z~ z with
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reduci ng the conmpound with a formula: Hz H2N ZJ~-N a
conpound with a fornmula: " L 163 M; and with J791 Pne
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reacting the compound with a formula: with

an acyl chloride to form a compound of Supragenus C.

? 65 A method of preparing a compound or salt thereof having the formula:

R1_< N_,;,\ I >_Q

wherein Q, T, X, and Z are independently selécted from N or C, and wherein
oneof Q, T, X, and Zis N;

wherein L and M are independently selected from the group consisting of H,

Supragenus C;

alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF4, CONH;, CONHR and NHCOR;
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2N NH hydroxide to forma conpound with a formula: L YZ
z T:-i- 2N reacting the conpound with a formula: Z T
02N:i O X ZIfidt f " u S e 0oorma go vvitha
formula: L wit h di anunoni um Q NH2 @Qﬂf‘f

reacting t ound with a fornula; L/ A th cho

NO2 Hj L- &% %nrg © FOVROTMY. Wﬂ@l %n’f"éllam a corrpound n%)‘ffﬂ%lnmomum
formula: 02N X, ZN' | J z reducing the,@ormmignd with a
formula: L~ HMto form QN NHZ OzN”*""I

. / b NHa2
sulfide to form a compound with a formula: ;

Qg NH
OZN_)]S/_
reacting the compound with a formula: k4 ? with a compound
O
0 ——
H \ | _//
with a formula: M to form a compound with a formula:
9
Q. N R
TS <""‘ N’
0 N—‘n—"'/]\: N
T ¥ N>— \ l—/) "
L H M
O
Q. N — R
ozN—.T—-—j: \>—<—\ N
Y/
reducing the compound with a formula: L H M to
O
Q. N — R
TS N
HoN—r— | N
: ></.le \ |—/) "
form a compound with a formula: L H M ; and
0
T’Q N — )J\N,R
HaN-—r— \>—<\j/) H
-\Z/ N i
reacting the compound with a formula: L H M with

an acyl chloride to form a compound of Supragenus C.

# 06. A method of preparing a compound or salt thereof having the formula;

Supragenus D;
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T/Q\ NG,
OoN—=—
. . M7~a .
reacting a compound with a formula: L with ammonium
-y NO;
OzN"H—“
' : . W77 NH,
hydroxide to form a compound with a formula: L ;
Qg NO;
OzN—H—
. : 7P NHy
reacting the compound with a formula: L with diammonium
O,N——
sulfide to form a compound with a formula: L ;
O N—— I
o . $77 NH,
reacting the compound with a formula: L with a compound
f“_<j-_>_woz
cl \| Y
with a formula: M to form a compound with a formula:
oNT— (
T'Q\ NH N\ j?
O No—
2 X/ - - NH O
cyclizing the compound with a formula: L with
OzN_TI_'_:I N _/)
A\
use of an acid to form a compound with a formula: L H M :
02N—Tr'—I D A
SN \ | /
reducing the compound with a formula: L H M to form
HzN_-TrI_—:I N g
a compound with a formula: L H M ;and
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wherein R’ is sclected from the group consisting of H, alkyl,
substituted alkyl, Cs-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic
aliphatics, phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom is
independsntly selected from the group consisting of nitrogen, oxygen and
sulfur;

wherein said method comprises steps:

1O NO;
O N-3—
. V7o :
reacting a compound with a formula: L with ammonium
7-Q NOz
OoN—+—
‘Z/ NH2
hydroxide to form a compound with a formula: L ;
7-Qs NO;
OzN"'ﬁ_
o
. : ~Z7 NHp :
reacting the compound with a formula: E with diammonium
Qs NHs
OzN_ﬁ'—'
X/ 77 ~NH,
sulfide to form a compound with a formula: L ;
Qg NH;
oY~
. ;Z N
reacting the compound with a formuta: E with a compound
S)x_<—:l.-N02
H \ | _/)
with a formula: M to form a compound with a formula:
A N e— NOQ
T P
OpN=i1— N
Xy N>— \\/
| H M :

OoN—— j: \)—Cj)
2

reducing the compound with a formula; M to form

HZN"‘T“*)-(/ _ZIN \ .
L H M ; and

a compound with a formula:
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