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[0003] According to the National Ambulatory Medical Care Survey, asthma

accounts for 1% of all ambulatory care visits, and the disease continues to be a significant
cause of missed school days in children. Despite improved understanding of the disease
process and better drugs, asthma motbidity and mortality continue to rise in this country and
worldwide (U.S.I Department of Health and Human Services; 1991, publication no. 91-3042).
Thus, asthma constitutes a significant public health i)roblem.

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

inflammatory mediators, including histamine. Additional triggers include the osmotic changes
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response to allergen. Thus, cromolyn and nedocromil, as well as the corticosteroids, all

reduce bronchial hyperreactivity by minimizing the sensitizing effect of inflammatory damage
to the airways. Unfortunately, these antiinflammatory agents do not pfoduce bronchodilation.
[0008] Several new agents have been developed that inhibit specific aspects of
asthmatic inflammation. For instance, leukotriene receptor antagonists (ICI-204, 219,
accolate), specifically inhibit leukotriene-mediated actions. The leukotrienes have been

implicated in the production of both airway inflammation and bronchoconstriction.
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every two weeks) and concluded that this drug is “going to be a breakthrough” (New

England Journal of Medicine, December 23, 1999). A Biologics License Application
(BLA) for this product has been submitted to the FDA in June, 2000 joinfly by Novartis
Pharmaceuticals Corporation, Tanox Inc., and Genentech, Inc. The positive results from
anti-IgE antibody trials suggest that therapeutic strategies aimed at IgE down-regulation

may be effective.

Cancer and Hyperproliferation Disorders



Novenber 10, 1998, p. 1). The anti body, rhuMAB- E25,
adm' nistered by injection (highest dose 300 ny every
4 weeks as needed) provided a 50% reduction
WOZ?%@Zfﬁ?ﬁber of days a patient required addi t?%?{552003’0309°9

"rescue” medicines (antihistimnes and decongestants),
conpared to placebo. Mire recently, Dr. Henry MIgrom

Spef] S PR, e il LR mnc Rp ot normal

functidi®$! |of Skt  bidluMB: %Eode@sem)d:&illaim pmhsfemaon asttsmin all living

patients (317 patients for 12 IH#ec |onc<l las
organige ppd (OXPIVRSCRE) Ak PERSRCSIREIE "ﬁ tisigng s); and cytoplasmic

B T

cellnlafpRilifE@tio0 s esbalti) td the vithlity qfrtbejhealtuyagubéaw dEurbptiant @fdlonnal
to the FDA in June, 2000 jqintl Novar t £
cellulaphegiferation PenTesIEH PORARY 8% disquers E?Fcemﬂ% hyperproliferation o

cells n%ﬁﬁga%gysj?mls thr-gprﬁ)ogﬁshﬂlﬁﬂbgcléﬁﬁl t8rohh8 e liseds8 Emyocardial

s suggest that therapeuti¢ strategies
infarctidn)Bitokd, sngfothl omoteegadpwsmn utemiiny {feroist pre fibrama, apdnelditerative

TN AR
conunPﬁ%'Z?%ocﬂft&f thiddt fdrmaMbd dhd Eckhe nor mal

onlng nost bi ol ogi cal processes. Cellul ar
p[oamr er a'famnr isce uragoni discab¢ and {6 oiep obthsdlending camgs of mortality

- bothi in Eﬂeto[cs%‘ tafgﬁ &né %tgr Oggl?ﬁisfs &%el%ls Ice,%%cef %o'sg&nd lee}dmg cause of

death ﬁﬁﬁ@ Qﬁl@te@ rS@zﬁBé SKEC&H FQ@ fHed Watedray Irgiowe Iﬁﬁ Healih, the overall annual
epl acing cells, cel

| ljf
cost farcnens iy Sepab ity 198 DHGAR-PHYLch nqtodess TR Bcspmedical
costs, ? li @alilgpgf:}‘ éﬁﬁl ot REG bk ?Js"inpkyp chidity rd ?% lifthé&s aanﬁaﬂ'S‘E‘e&ll’hon for

or “exanple erproliferation of
indireGiedos® dTapsiCpvdactdpaor dwsiospretdaturatdesihs , Not surpnsmgly, considerable

at heroscl erosi s, . coronar i sease ocar
offrts WP SGPTEN, AT DSBS R EI bP R Rpgpmbat this
devastfahff%ﬁi or fibroma, and obliterative diseases of
ar grafts and transpl ant ed ans. Abnormal cell
p [ﬂﬂlBi er aCmmwentlys capser is q:@mn@dm/fr@%ig)wlag efdl cobmatiomef surgery,

rad1at1éuﬁdan § on da;:ﬁﬁ 2 ﬁeélé%til%grl)% %b CZves |u§e ?g P@%&Ealddﬁéﬁ@%@ disrupt

the re})ﬁ@dﬂéﬁ' 4RO metaHoBSmaE caridbRub aellon &Dﬂlﬁ}tn()thé:dt@&ﬁc ggemeewhich are
I's the second | eading cause of. death in the United

currerglyzedng ussddo irghirpncer aandedassified it G PanErepsipaptah products

8 A, PGBl AT 8 hormon

agentdYedi cal

Summary of the Invention

[0014] It is one object of several embodiments of the present invention to
provide phenyl-indole compounds and methods thereof to modulate IgE. It is another
object to provide phenyl-indole compositions and methods to inhibit cell proliferation. Itis
yet another object of several embodiments of the current invention to inhibit cytokines and

leukocytes, including but not limited to IL-4, IL-5, eosinophils and Iymphocytes.
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[0019] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted hetercaryl 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, hydroxyamino,
alkoxyamino, carbonyl, OH, OCHs, COOH, COOR" COR’, CN, CF3, OCF3, NO,;, NR'R',
NHCOR', and CONR'R"; and

[0020] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, Cs3-Cy cycloalkyl, substituted Cg-C§ 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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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;

[0026]  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, hydroxyamino,
alkoxyamino, carbonyl, OH, OCHs, COOH, COOR’ COR’, CN, CF3, OCF;, NO,;, NR'R’,
NHCOR', and CONR'R'"; and

[0027] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted heteroary! contain 1-3 heteroatoms, wherein
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: nus
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;

10032] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyi,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
wherein said heteroatom is independently selected from the group comsisting of nitrogen,
oxygen and sulfur;

[0033] 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, hydroxyamino,
alkoxyamino, carbonyl, OH, OCH,, COOH, COOR" COR’, CN, CFs, OCF;, NO,, NR'R/,
NHCOR’, and CONR'R"; and



[0030] wherein L and M are independently selected from
the group consisting of H alkyl, alkoxy; aryl,
substituted aryl, hydroxy, hal ogen, am no, al kylamn no

WO 2004024896 oy ano, " OF3, OCF3, CONH2, CONHR and 2003/030959
[0031] wherein Ris selected fromthe group consisting
of H d-C5 al kyl, benzyl, p-fluorobenzyl and
sk HHRGn B 8 belcdtlieiBin s Besbyf-dorkibtinl bf I, iaiyl, substituted

t ed omthe group consisting of a straight .
alkyl, ahaCs, cyotaliche dubstitutyd | CeCal @yeloalkylo 3xtysste epliphaticsn ghenyl,
.R2 are i ndepepdent]y. sel.ect r t he . gr.qu .
substtBioAgreny BT g Tphiy b BB . Ryt heteroaryl,
whereiﬁys‘ﬁhcﬁﬁéﬂ&’c!arylsﬁpiséaﬁ& HiRHntRt hStefoasiioinksth 1-P bledegostding, wherein
aliphatic Qroups, substituted polycyclic aliphatic
said hefewapsn ipetependestip selectad dtonp Hes groupnegstistipg of nitrogen, oxygen
ﬁﬁgstitUted napht hyl , heterocyclic, polycyclic
and su ‘erocyclic, heteroaryl and substituted heteroaryl,
B561 N SBLERE! SHRMMEnd Nl clide dsfadlest of Wends III, as shown by

heteroaryl contain 1-3 heteroatons, wherein said
formulaellet t@telB.i s i ndependently sel ected fromthe group

c | Sti of . ni.f rogen (0)7¢ n u s rd O

vﬁ?@? n g(g’il‘?j ti uts%lﬁnp(‘# O?/%@%?l %ﬁal il"%ﬁ[g%ofgé é}?gttl%s,prefm‘ed
embod@tBatsid déMskdriiany followihp gérdsyGedunBpht hyl and

substituted heteroaryl contain 1-3 substituents,

wherein said substituent is selected fromthe group

consisting of H, halogens, polyhgogens, alkoxy group,

substituted al koxy, alkyl, /SEB3tiNUt edRal kyl,

di al kyl am noal kyl , hydr oxyal ky‘I/ hygf oxyam no,

al koxyam no, carbonyl, OH, 3 , COOR COR , CN,

CF3, OCF3, N®2g NR R, 7 and@CONR R ; and 7 WO

2004/ 024896 PZT/ US 09594 0034] wherein R is
sel ect ed o t he nsi sting of H, alkyl,

substituted diiky C9 cycl oal kyl, substituted

c\{ ¢ aliphatics, phenyl,
substi tuted phen¥yl, , substituted naphthyl,
heteroaryl and substituteg heteroaryl, \hapein said
heteroaryl and said substituted heteroaryl contain 1-3
heags7pat owberenh&raidrM saiinlopendantiyt ssinciest froridbe i@ egnsisting

o 1, ST ] PS5 570 3 Pl FRAEL SIS, i,
cyanog_@ﬁg,ié’@Fgfccgﬁm,Scd)NﬂRﬁﬁdﬁH@@R@y formulas U1 to U1

[0038] 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;

[0039] wherein Ry and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, 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;

[0040] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said



[0036] One famly of small nolecule IgE inhibitors of
the preferred enbodinents is defined by the follow ng
Woz%ﬁ'@ Genus 1V): O RlI- HN ° 14 R CGenus |V [00371
FER L and M are independent!ly sel ected fHEHVI2083/030959
group consisting of H alkyl, alkoxy, aryl, -
substituted aryl, hydroxy, hal ogen, am no, al kyl am no,

tithtint fsQselecfdFRin Pebiki uﬁ%ﬁ‘ﬁ?& 9@%’5‘5
subs lt'{@n 38 E"e\/?/her el nﬂg%?usel etl:st ed fromthe ?aup consi sthr}l,ggmup’
substituted efkogy,- dylabkbstitutdsealkyl] dlaﬂip’léfnlnu@ﬂbﬁehquxml hydroxyamino,

tkoxy BB EHIORY o LI Hr-AOFE GRO: P ol g MOs NRR

NHCORNaiHa, chNrmghedgor cyclic alkyl; [00391 wherein R and
R2 are |ndependently sel ected fromthe group

d0odk]st i mdrendin RAis sdlegped fromiibe |gtm{pe@naist¢yg of Egatl;grl substituted

i, S aptlotighodne b orTa B Cyt ey B Hifics” phenyt

substit@ed Yirenyld Hﬁﬁﬂt‘hyl SEMB stithied t1PhRRE MWieroR3P bl Ydubstituted heteroaryi,
substituted nap {@thhet erocyclic, polycyclic

wherem@m} b@tyrzﬂand anld ymt%hetmhqout%l hbeterogtams, wherein
in.s S
s B0 PP 0 BT BB ot gpacn, oryeen
and sulfef eroatom i s i ndependently selected fromthe group
consi sting of nitrogen, oxygen and sulfur [ 0040]

AME n Paefared sanbadiments jarlide speetes Q pﬁ&’cli’% Ny &aps},lown by
S t phenyl, substituted naphthyl and

formulﬁ%g& h{t}t%g het eroaryl contain 1-3 substituents,

Whe43i n $xied BmAO 2)@0&111@]24&%6@@/113520@3%&6@95@ the preferred

subst it S ted from oup consi sting of
enbodiengs fefEed by 57 hludin e kR o, subst | fut ed

al koxy, al kyl, substituted al kyl, dial kyl am noal kyl

hydr oxyal kyl , hydroxyam no, al koxyarri no, carbonyl,

OH, OCH3, COOH, COOR COR, CN 3, OCF3, N2,

NHCOR , and CONR R ; and

Genus V

[0044] 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;

[0045] 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;

[0046] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substifuted phenyl, naphthyl,
subéﬁtuted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl -and substituted
heieroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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[0041] wherein R is selected fromthe group
consisting of H, alkyl, substituted alkyl, C3-C9

cvcl oal kyl, substituted C3-C9 cycl oal kyl, ‘pol ycyclic

wozg%’%gﬁs‘ggi cs, phenyl, substituted phenyl, nap’ﬁ%ﬂi’ﬁ?““s’m"%g
substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said

wheretn Rl | Heték@loi eib éh@aieidenfl9nicRtied Hrdin bt @rogs oomsisting of nitrogen,
wherein said heteroatomis independently sel ected

oxygenrapdselAE; gr oup consi sting of nitrogen, oxygen and

0. A, B A i e 285y s
Subﬂi?fﬂ glraggﬂmﬂ ahd ssubktituted! Getelogryl gloniaiini ?Ete s?lssrrlfgxsﬂ ewherein said

ed _enbodinents is defined
substifpentis selegad, &om t.%e Erip gquaisiing\gt 1y 1;@8{3@ alpgend %Hﬁoxy group,

L

alkox$aiiad, dadseayl,adi| OCHHICHOH, GaI0RIeBORANTCNY Cha) ¢lFaniNdg, NR'R,
nitro cyan,, CE3, OCF3, CONH2, CONHR and NHCORI ;
NHC@BO&B@ &g s selected fromthe group consi sting
of Gl Yis: Virom 11 EloUpTcBRaTYE oA alkyl, substituted
di[qdéﬁ-gkyl a‘%ﬁ%gﬁa$kifl S,eté\%%r%?ﬁrﬁ saiéllg % -CS al%.)/l [ gky‘ SUbSTHe
alkyl,s €,€bt eyclbalbm, t fibstitubedy Ce0n siystoaligylopolycytliai aliphatics, phenyl,
chajn, branc or cyclic alkyl.: 046], wherei n. Rl .an
substigglod, el BaNEn PP EErE Byt Sieparey, P ot hinitea Biftroaryt,
wher&i® RS Hetd?ard andisai@ dibktitufdIRkdrbatye domdalty 1.3 betefoBioms, wherein
cycl oal kyl, "substituted C3-C9 cycloal kyl, polycyclic
said hetdrpMomi is indensopentlss sdected Gomdthsarpey cpnaisting phaitfogen, oxygen
d @roups, phenyl , substituted phenyl, naphthyl,
ana s stituted naphthyl, heterocyclic, polycyclic
hgo®upcycOne, fhsler ofrjthall @okcslebdpEL dhleditors of the preferred

heteroaryl, wherein said heteroaryl and said
embodigests is defigehpy Bredalgwingosenys (Oervs et er oat oms, 9

Genus VI

[0050] 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;;

[0051] . wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said Ci-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0052] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,

10



WD 2004/ 024896 PCT/ US2003/ 030959 wherein said
het eroatom- i s i ndependently sel ected fromthe group
conS|st|ng of nitrogen, oxygen and sul fur; [0047]

WO 24HREh sai d substituted polycyclic ali phat IRETHHH0$030059
substituted phenyl, substituted naphthyl and
substituted het eroaryl cont ai n 1-3 substituents,

tit ' f
s SRPRD Bl LS TOHEFLAE, HAALE B Uhstted
heteroagy{b%bﬂeﬂi S60 Beeayyl andldsid subﬂt&&ﬁlﬁet&mylaédﬁﬁn 1-3 heteroatoms,
al kyl am noal Kyl , hydroxyal kyl , hydroxyam no

Whereualsmdx slom isciagersngentiyqslecteddiipm texarpurcepysistiogyef nitrogen,
0 Cﬁ% OCF3, N2, NR R, NHCCR , and CONR R ; and
xygm[aé’éﬁfg Wherein R is selected fromthe group

C[OO&]]St | f@eiefn khid aubstituted tpblgabyélid;t :ﬂij)hatai leydups,GRb&iduted phenyl,
cycl oal kyl, substituted C3-C9 cycl oa yI ol ycycl
substititd prabtbils anghasbyhituteds GBstaarth enpRehy] SRRy (Wherein said

U A e S e -
substitgted S.ﬂ{bithﬁ@_l,{l gﬁiﬁeﬂtltamdydﬂqdpd_im&!yhnﬁﬂc&]ltyé,t lerdoartyalisy), hydroxyammo,
alkoxymp&%,eh'}bo%i'o@a S BoTH, TR ROREN Yyaehtiimton MR,

I e famly of small nolecule IgE
NHCO&&J Hc%ors of t(ﬁne preferred enbodinents is defined by

t[n054]ol | oibierein BémuseldoBenfiem\the gtoup)con@stlngqg)f.H alkybubatituted

ks, e aREOAT]  SUFEBIED i DI Prhy FoDSIERG cilgeisy phenyl

substlth{ed aiHEN1, naphiRylY ,sPagﬁfhted Sﬂé@ﬁihly% tneee;ioaaw lind Ry6KtXEd heteroaryl,
n, ~anm no, am no, nitro,
wherein saldgheteroaryl and said g/ubstltuted heteroaryl contain 1-3 heteroatoms, wherein

said heteroatom is independently selected from the group consisting of nifrogen, oxygen

and sulfur,
[0055] One family of small molecule IgE inhibitors of the preferred
embodiments is defined by the following genus (Genus VII):

Genus VII

[0056]  wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, mnitro,
cyano, CF3, OCF;, CONHz, CONHR and NHCOR;

[0057] 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;

[0058] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Co cycloalkyl, substituted Cs-Cy cyeloalkyl, polycyclic aliphatic
groups, substitated polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyi,
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cyan, CF3, OCF3, CONH2, CONHR and NHCORI; [0051] .
wherein Ris selected fromthe group consirsting of H,
- | kyl', benzyl, p-fluorobenzyl and di-al kyl am no _
wo 2(§1ﬁ%f?§%?gmherei n said Cl-C5 alkyl is selected. gqy#%qqgosww
group consisting of a straight chain, branched or
cyclic al kyI [ 0052] wherein Rl and R2 are

e t |ﬁ§t gj@gﬁb Ché&sioatyl nandf substituted
substingBd 1*%%1%‘ 1eRRYEIRS Sl bRt gt eyl oal k?fyﬂ

heteromsyib S\ﬂ‘leteuxl eald @Bte@ﬁzryiyaﬂdmic{ Wbshﬁytﬂq/hgt@pml g(mtgnalrﬁ éieteroatoms,

s SHPRe 405 4 B AEBACYSLAG AP BB o g,

oXYEe PR4896 PCT/ US20031030959 substi t ut ed napht hyl ,

eterocyclic, polycyclic heterocyclic, heteroary
0D39]i t utvwereih emérauﬁsst;tutedmmplw sliphptin @r@tmsalsl}hshaﬁﬁid Pheﬂyl

s, i S Lo 17, DBUFIGRL Py s

subsht?é}ﬁ 1§§6‘Pééﬁédcﬁﬂiﬁ ki grB@p Bdnsiibf QY EN haldgmsg pd_ilyﬂald_gfmu,l dllioxy group,
53] wherein said substituted pol clic alj

hat _

substlt@eg uii@xy,smhglt substiatedptilyly dialkydamiae BydRE ﬁﬁ%ﬁym@
subst I t I t | e

s AR LS o o0 s e o v

mc@n&@@@m'gf ahti hal ogens, pol yhal ogens, al koxy group,
substituted al koxy, _al k% substituted, al kyl 1 sub d
0BGl | arheesin 1S Solgipd e fbgIErowy ATSicaR0hEL alloyl, substitute

o, LSRR SRR O S . Gy

‘substith@A5Sglenyt) efaphthyR substﬂstﬂdem;éd'xyﬂ,r betetdaryl gamduplbstltuted heteroaryl

wherelgy i belegainy st ststioBd Betetsr et 3 BfgRpme wherein

| By seReRatfrdHtiae @rﬁlgilb’é isaap fhiitrogen, oxygen
said h@et%%dtgecﬁegapht h{/ S,e het eroaryl "an sunglst [ tgut ed

and subfet.er oaryl, wherein sal d heteroaryl and sai d

SRS 5 B gl ARGt g et

embodifrRfisti§ ﬁeﬁ{e@b?r thO RslicHihp geis (naemwen) oxygen and
sul fur. [0055] One fam |y of small nolecule |IgE

inhibitors of the preferred enbodinents is defined by
the follow ng genus (Genus VIl): RHR Genus VI

Genus VIII

[0062]  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;; _

[0063] 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;

[0064] wherein Ry and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C;-Co cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
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[ 0056] wherein L and M are independently selected from
the group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, am no, al kylam no,

WO 2004934896 cyano, CF3, OCF3, OONH2, CONHR and RIETQR2603/030959
[0057] wherein Ris selected fromthe group consisting
of H Cl-C5 al kyl, benzyl, p fl uorobenzyl and

., di-al m.no al kyl , er i Htut
substivfed; SpeiEh e br s SUDEVELT Bk Peiier bl oBd subsitted
heteroal'zg albreil rsACHR6H 0By G kdid sﬁbéﬁjﬂhted [h@@ﬁﬁlylmma&l h—3 Rietaroatoms,

are independently selected fromthe grou

whereinc gad mstercni@omfls indepandeptly sslgpisd ifram £he Zrep CO@U@ of nitrogen,
kyl, substituted C3-C9 cycl oal kyl, polycyclic
oxygengﬁzi}ﬂﬁ{r groups, substituted polycyclic aliphatic
085S, \Pﬁ@‘@i‘ﬁ' saics wilfstitutedt polyeyutioydliphaip tdups, , sulhmtmed phenyl,
004/ 024896 PCT/ 1JS2003/ 030959 SUbsil tuted n fié .4
substitutedt oaniulpd| ped  wbstireied | heternatyb r EAT E'f”ﬁ*g' wiigppin sai

substltug% q% Ev.elélﬁcg&f ﬁ‘?mthtﬁé %ﬁo%?rc%hmsﬂﬁé%feﬂi nhzﬁ@%eﬂs '}ﬁ)tl aR)%E:ﬁﬁ 2By group,

er oar cont ai et r oat ons,

substitu%ed]l@é@, EY: )| shbﬁtﬁute@talhyl I&a]kﬂdmpmﬂeﬂn h)gdrcs«erbkzyl, dyfdforgamino,

KL T e e T AR

3 idqted phenyl, substituted naphthyl and
NHCO]Q (?létollj\f[y?heteroaryl contain 1-3 substituents

Yﬂﬁﬁﬁpl n wherdin RUbssslecied ftom shsatoaptceusx\smmﬁﬂeaﬂjﬂo gppstituted

s, 905 SRS, EebP s BSHERRLAT PRl A& B,

lsubsde arphtliyl, hebutekirok wadn mssututed heteroaryl
s SR AT O s

COCR
whereitCEad }@tﬁgaryl\md S sqbshtutqdd@@romgﬂ, ﬁomﬂﬁ heéqaatpg@e (ﬂ"zerem

said heﬁhwgmnlggf}g?l?etnu eﬁtﬁ%eﬁ%ﬁc{ %&ﬁ%g grbggflﬁlﬁ}g%f R#o@n, bxygen

and sulgabstituted C3-C9 cycl oaI kyl, pol ycycl iC aI [ phat| cs

phenyl bstituted ph b t tyt
RO 1 Cras et ooty PR I, BRI A G e
embod 'isefsraieﬁﬁéﬂjbﬁ ﬁ{eeﬂbﬁéﬁiﬂ uRdhdissipahd taut ed

eteroary tain 1- 3 eteroatoms wherein said
het eroatomis i ndependently sel ect ed fromthe group
consi sting of nitrogen, oxygen and sulfur, [00611 One

famly smal | nol ecul e 1 gE inhibitors of the
privf ed enbodi msnt s is defined by the follow ng
genus ( :

Subgenus Ia

[0068] 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;

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

[0070] wherein R; and R, are independently selecied from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
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'-~ R2 H CGenus VIIl [0062] wherein L and M are
i ndependent |y ‘sel ected fromthe group consisting of
| kvl , al koxy, aryl, substituted aryl, hydrox
Wozﬁhéf"g@géﬁ, am no, al kylam no, nitro, cyano, C’i—é\fmgﬁgg?”%s’
CONH2, CONHR and NHCORI; [00631 wherein Ris selected
fromthe group consisting of H Cl-C5 alkyl, benzyl,

subsuuﬁeé ! ﬁ‘éfih%ﬂ?n%{er@diﬂhéil paiylsydmrrmetmﬂyklyd,, hetbrasil nashi gibstituted
IkI is sélected fromthe group i/:onsnstln

heteroeayls maregh sa1d H‘@temoarblr anscsich st h@terg ARy, contpigols 3 %eteroatoms,
whereif F@lﬁlpil%'al}?g'f(’g{n ?Sn edle_Ptpy ?@&%?&19 1 it g[[%ﬁg %lnilﬁtl‘&f@ b Gitrogen,

oXyge d&B1y.cl oal kyI substi t ut ed C3- Q9 cycl oal kyl,
po ycycllc allphatlc groups, substituted poly

C
d00PMat i ovhgradnyeid pihetiyied polysyelie @{@lépqgrgﬂws sul;/stltuted phenyl,

ht h 12 WO 2 / P
subsntugﬁzg gi[ édanﬁia ISH?%,EG@ ﬁlé@?egc?argy C%ﬁﬁééﬁ? q0 ?y it ygc?rﬁ&ts wherein said
subsuu!ib@ﬁ i%féé@éé@éd' feom MiRd S0P eytsistiag df $1) ﬂﬁldg&mﬁ, pdlyhilegaspalkery, group,

wherein said heteroaryl and sai d, su ted
subsﬁhnted ehoayy llglo sebstiftad alke al?cyf,\mﬁ relky; hydroxyamino,
het er oa n e f OWD,, NR'R’,
xRy SRR P ”@?%Feﬁéwf%%@iﬁ SR RGN,
NHcomeg{IfaQ)osmH -smisti t uted pol ycyclic ali phatl C groups,

substituted phenyl tityted na hth
SlBE3); ¢ ut‘%@fa@tl%%ééﬁlyft 25% o8P SoRsL anngE »alkyl, substituted

alkyl, "t‘i“eée' o?yc%@dl 1 ﬁﬁgﬁtﬁt’u{eﬁe@ﬁ dS ¢ abﬁrksrpd §1eveiichaligha0iés, phenyl,
al ogens, "pol yhal ogens, alkox¥ %rou
substlt&teﬁsphdlm emhphthw,xgqbsatdtqﬂ paphiigdt heteraseylaand substituted heteroaryl,

whereig qaglgiixgam nolaér&i/ %ﬂ)ﬁ?ﬁg rt&ﬁ)ég &?’%ﬁﬂl’%jﬁ% H%%éq?tom&l\lwherexn

said h?%l%at(%’: 13 ind¥FRnd Ny SelectddHEER the acuCChRiRng ahdirogen, oxygen

wherein R is selected fromthe group
and sulfgnsi sti ng of H, alkyl, substituted alkyl, C3-C9 '
| ky u ORITKY; CtHeC preferred
SHAKAE, “Yone SRR OE i Folekons 1?‘1“#28*5? o} e pre
embodithehfsiié déﬁﬁb&t@pﬁbﬁwlowmgébmxﬂa,r@sl SubgenssUbst i t ut ed
heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatons,
whereipy said heteroatomis independently selected
fr N group/ onsi sting of _nitrogen, oxygen

Subgenus [la

[0074] wherein I and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCORj;

[06075] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said Ci-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0076]  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, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
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and sul fur. [0067] One subgenus of small nolecule |IgE
inhibitors of the preferred enbodinents is defined by
he follow ng fornmula, as Subgenus la:- R HN Subgenus
WOZ?”&’“E‘B‘%S] wherein L and Mare i ndependent | y PETUSRR034)30959
fromthe group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, hal ogen, arri no, al kyl am no,

a S5INGR et , substituted
s po R, e e SRR mac Ml
heteroaiag‘/i whe@nmd hbtesdaryl ed zaid, subpt-ltﬁiiedi dxemmylwonmm 1-3 heteroatoms,

am no, al ere a C5 al k
whereia iGchOR P RASRPAEID EURLRPYRG B et £ of nitogen.
[ ranched or cyclic al kyl; [0070] wherein R and
OxygenF@gaS?e LPndependent ly sel ected fromthe group

C{Oﬂiﬁi] st i wheein sait] sabstipited polysyclicuatinhaiae lgyc}ups Caibsigtuted phenyl

s R L S B

PHRglec Edndistils BhENydlogdhs, ogeds a%xy group,
SubsttsCaL ) 024896 PCT/S%&?oosl 9%59 substutﬁ%%hdrliagpht hyl

subsutmteclio elticofy :ﬂék;d sybslitptedoiliod, ﬁx@itkada@ﬁwiﬂnd hysdsersmbe) . i,;}xiydm?iaraimno
SUpDStI
oy, St QR Har o aQFy OB ne R ¢ ¥ 80k, ROf, R

NHCORE! RHYANIRIE; andvherei n sai d heteroatom is
[ ndetﬁendentl y selected fromthe group consi

ng of )
(0§78 genwhersiy Bois wm.frm © B PEAHRGEP s A, substituted

h d
N T
substzthtea gsheayly haplethiRisnbstitted uaphihtyly dwtﬁsrpamm eneispbstitetad dleteroaryl
Wherel'sllusg}sﬁ]ta‘llééggtgf Ia?les e the§d fgio g%rlge g u%ﬂb?r}sb%tsllg)n&)[ﬂtﬁ éVJlereln
said hﬁ!eilg%)h 1%‘8&@1%1%13@% GLibiE® Froh K grodp alokyib@de 6P ﬂid@gbm, oxygen

roxya xyam no, al koxyam no, car ony ,

andsu[ﬂii;(IIi—B,C(I)—iC(IP’CO?’ CN, CF3, OCF3,

IEP%& ed %@gﬁe&uﬁr gog éi.{i glo"i‘%g%eg qgﬁz%_?h\fﬁﬁﬁgl o I11&3 'ﬁefeued

emboﬁrﬁ&ﬁ& istadradd bziﬂké/follo%@r@l)ﬂ‘d, aadkbenuslibst i t ut ed
-C9 cycl oal

pol ycyclic aliphatics, phenyl,

Subgenus [Ib

[0080] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF;, OCFs, CONH;, CONHR and NHCOR;

[0081] 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;

[0082} wherein Ry and Ry are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cq cycloalkyl, substituted C3-Co cycloalkyi, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyelic heterocyclic, heteroaryl and substituted
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substituted phenyl, naphthyl, substituted naphthyl,

het eroaryl and substituted heteroaryl, vvherei n said
etergaryl and said substituted heteroaryl tain 1-
wo Zﬂoéiog?sg’gt onms, wherein said heteroatomis i ndPe @HE@H?’P%W”

sel ected fromthe group consisting of nitrogen, oxygen
and sul fur. 100731 One subgenus of small nolecule IgE

heterozh hinlictcR 82i@ hefehsurylr #ldedaiesibsenrddicteourst conianfli-h éndtetqﬁtoms

e followmng formula, as Subgenus |la: Subgenus II fa
where1{1 @@m]letmnm is indeprndwathyr a;elmﬁ@ﬂeﬁ@lﬁtd@ﬁtgry% éP@%ﬁt@@ 9t iffogen,

up consisting of H, alkyl, alkoxy, aryl,
oxyge%ﬁﬁsﬁﬁﬁt ed aryl, hydroxy, halogen, amno, alkyl ami no,
nobs®:  G¥eRin GHa, subGHgied chcﬁﬁllﬁﬂlﬁmﬁ@o@spmﬂsnmted phenyi,
[007 1 wherein Ris selecte romthg@group consi s

substltmﬁd mapﬁ&wbanél R@bsﬂttm zlyteroarﬂ FoRiERo bdn SYPstisyapts, W erefh. said

- al k
subst1tg%1|t &t %H]rtgorw @#eé‘(ré I3)up SI s gée [ﬂgs%(ﬂgm%%éﬁ alkoxy group,
subsut@tealaﬂcoxpr%mh@g)saﬁwmkgldp d?mdwa%mm@am,enydmwaaqd Rydraxjmino,
are 1 ndependen selected frao p
alkoxyemirg, @@ﬂbﬁr@doﬂH KPCH P OB (Hf2PR¢ Q{B&j gﬁgﬁﬁ ©CEsgNO,, NRR,
yRstituted C3-C9 cycloal kyl, polycyclic
NHCO%% m#ﬁk gr’oups substituted pol ycyclic al inhati c
g

[0O8PS, RIRFS R’ S&Jbﬁbétédjﬁeﬂl fhis gnytip, comsigting pf ] ﬁlky%@ubstituted
2004/ 024896 _ PCT. USZO 959 ?Sg%i%ﬁt It &Jt ed na ht h henvl
alkyl, Her€s o‘%ﬁ&%qaﬂﬁ’ ﬁB t YN POLYaLlF o lgh haPhenyl

subst1tﬁ%éﬁ id Sg esru%‘tﬁﬁ[lked NRERIL Mt abskyD %h&r@lﬁéﬂﬂuteﬂnﬂetemaryl

d heteroaryl’ contain 1°3 heteroat ons,
whereismenda ihatetmr;d dwt i atlomitited hageqeeyl hentaiy 1sh heteraaomns, ofherein

s il R R O AL o

gﬁlgups substituted phenyl, substit ut ed napht hyI and
su

stituted heteroaryl contain 1-3 SubStItLi{ "
W8BE] n Farr ¢acts chesnicalssreture disglogsdk hsaetn bty gogjpgdgns on the

heteroé%%is{lfa: Iﬁ gea:l gml_{tecf%lr %Pa%é‘f u@%é g e\kfﬁ&% en Q'Iai%ﬁ&’s &H R&tBroatoms

oxXYy, stltute kyl

are inditab& Mt 8 Aksvaaddeiibt, thedeychiamopsdre flled b jnddmgyn atomes.

L e NS s il B Rl
and/or[a%gzgﬂzt] \e@l?[ng? T?_T'% a1+ Ey? ehfehafl af hafinkhie afolitlosed. In one aspect,

consisting substltuted
the method comprises the step of administering to the mammal an IgE-suppressing amount or
anti-cell proliferation amount of a pharmaceutical formulation comprising at least one phenyl-
indole compound from the above-disclosed small molecule families.

[0087] Tn accordance with a variation of the method of treatment, the small
molecule IgE-suppressing compound may be administered in conjunction with at least one
additional agent, which is active in reducing a symptom associated with an allergic reaction.
In one erabodiment, the small molecule inhibitor may be mixed with at least one additional
active ingredient to form a pharmaceutical composition, Alternatively, the small molecule
inhibitor may be co-administered at the same time or according to different treatment
regimens with the at least one additional active agent.

[0088]  The at least o.ne additional active ingredient may be a short-acting -
adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-

acting Ba-adrenergic agonist selected from the group consisting of salmeterol and formoterol;
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al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
polycyclic al i phatics, phenyl, substituted phenyl,
ht hyl , substituted napht hyI het eroaryl and
Wozg‘lﬂﬂ’g‘tfﬁf’?ut ed heteroaryl, wherein said heter GarTyUS®OH030959
sai d substituted heteroaryl contain 1-3 heteroat ons,
wherein said heteroatomis independently selected

I 0 o
o UL N 0 i 8l Wi
phosphotﬂlhstM&) Inﬂnhlfor,t he antleh&ime@c @ashpda reficesteid] 6‘511 ﬁﬂﬂialblyiatory
foll.a ubgenus,11b: H R1 N
medlattggglﬁ Qdiqg %eg@gutq%%;e@p of adgpitar e i ndependent |y
t edygf | I

RS it U, 4R350 gyl i

in conjanetiva, Wathkgeﬂ beiasti om:, addltloml aotlyramgenCFS’Ihe@ﬂ—'aﬁnV@%Hﬁs include
wherein R |s sel ected from

antlfung%ﬁj\l aélpgg‘% ,Ng%g-%:ﬁ o qnn'@io > ad gt cagéqqz%gents Anticancer
agents F’inf:ﬂubl@r @3@@ l”&ﬂé' néf qnﬁ’ité@' Ky 1@911%' g%énts R Ske Saﬁaﬂ?ustme,

is selected from consi st n
strepto@cst,r am orc,thanm,e bmginbaki, ouranc;lclmtrog¢1kyh1ps1{aﬂi)82;}ﬂorambucﬂ

cyclophé)fsglﬂaﬁn@ghgo[hgm R2 arc(;e lle{%depe Mmﬁ%ﬁgﬁe %ﬁ? d%garbazme

procarb@m@9 h@%&ﬂl&l@}lkmblmﬁﬁ@sﬁieﬂﬁﬂﬁ% ndtdadiney ‘Bhﬂﬂfahr 1p0b1'oman and
cycllc allggatlc roups, substituted polycyclic

mltotanahsu @ﬁmi@t@bf@wu ethofrrxals, tnimebrexate meemosmmcmarabme ara-CMP,
hth
a3 OB S ARG, SENARY Sl tepapdapprine

gemth&ZOOMdﬁlé.&ﬁé Pﬁ‘ﬂ'd US2Q0HHAGRES); he DAV A ar yitterh bRiokiycin);
sai d het er oaré and .sai d substituted  heteroaryl
topoisosrASgil ROIOBS HeRqbER ABRRiecan g camptethpein); droisamesase; 1§ poisons

(daunoﬂuBﬁ:ﬁPe&gt%ﬁﬁl:anS ﬁiaﬁﬁﬁﬂﬂ,s E{flﬁ:{%ﬂlﬂﬁ% t%l#b \Aﬁﬁ@sbr?& R 891fde), DNA

trdgen, oxygen an erel n sal
bmderssﬁsﬂbstlmcmaoad pal pathcnycimt igpd agpindlg rpeipas (sinbktstite;t wdcristine,

|tut napht hyl and substituted
na"elblﬁ%tpé‘¥ 6*&7‘% %

1 3 substituents, wherein said

$0098] i t URNnokier %ﬁib@ﬂirﬁéhtf &@@H&@l RO P cERRRINAL iR Ghe 9feferred
H, hal ogens, P%ﬁhal ogens koxy group, = substitutéed
ister:

embodlg}qg‘@x@re @qummc@@naw@mnedq)ram@;ﬂ aicn dlzaripies. | These
therap1é§yﬂfcﬂi@é9lblﬁ¥ lare QYA 'i19rﬁ%ﬂnlon Qadiation, immunotherapy, gene therapy and

surgery. These combination therapies may be administered simultaneously or sequentially.
For example, radiation may be administered along with the administration of phenyl-indole
compounds, or may be administered at any time before or after administration of phenyl-
indole compounds.

[0691] A dose of about 0.01 mg to about 100 mg per kg body weight per day of
the small molecule IgE inhibitory compound is preferably administered in divided doses daily.

[0092] A method for treating a disease condition associated with excess IgE or
abnormal cell proliferation in a mammal is also disclosed which comprises the step of
administering to the marmal an therapeutic amount of a pharmaceutical formulation
comprising at least one compound selected from Genus I, Genus II, Genus III, Genus IV,
Genus V, Genus VI, Genus VII, or Genus VI In another preferred embodiment, a method is
disclosed for treating a disease condition associated with excess IgE or abnormal cell

proliferation in a mammal is also disclosed which comprises the step of administering to the
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al koxyam no, carbonyl, OH, OCH3, COON, COOR COR , CN,
CF3, OCF3, N2, NR R, NHCOR, and CONRR ; and
[00841 wherein R is selected fromthe group

WO 204(43488¢ i ng of H, al kyl, substituted alkyl, REI/ES2003/030959
cycl oal kyl, substituted C3-C9 cycl oal kyl, polycyclic
al i phatics, phenyl, substituted phenyl, naphthyl,

subst it ut ed napht hyl_, ter ) £ t
mamm@ etk ﬂggqupﬂc Wﬁ@ﬂéloﬁ &R aamﬁlg i l(‘)lar yq“lan ﬁsdé)lhgh@ﬂg at least one
compotiiiRidolc'(fétn REbEGRARIA ITacEIltaI n 1-3 het er oat oms,
POULL S & , )

el n sal teroatomis i ndef‘%enden_t ly selecte
f{0098]t he Theoupethumiss puwvided bereft (o5 glpatingy JEEases opftft processes
o ..syl fur, [0Q851 For_.each .chepni . 3 1scd snvol
medistHbPLIRIeIIRG: RRAAOUR o SIS TBHL P LA sUEA, @RSs, involve
admini9@fifls A1 4 LRGmbR & babbbaition afomesphedbirelolp eompainds cdisclosed
on teroatons are indicated, it is as umeoj[,Il ?fgt i
herein tddsleibit adebinpediferation.i | ThegmptRod yia rsglsilatip Hee { gggvAHng or
. method_for treating a dise | 1) hatigd d
treating,fyrpor formation fad Péﬂ%‘ﬁ%sr‘ “abﬁf)rﬁ‘ﬁ;‘ﬁ%gégﬁd%éﬁﬁoﬁ ﬁiﬁfﬁgfrﬁg’ti on Ofrfpoun >
and méBiols dEHNGREH) arkNespedEilyakefub inltatidl sstroged redeptop estiive and
aspect, the nethod conprises the step of
estrogenderieriten megatiye typetleashededlS: an | gE- suppr essi ng anount
nti-cell i.f erati Rsd VRGN ia§e more
?@P?f‘ﬁl at éﬁ%gﬁ)ﬁo{s’% ﬁféﬁ}aﬁ ﬁ{ée%g?ygﬁﬁggﬁyl - indole it
fully uR@ERQBA it Aferehe: hiby follbivdng deteiled desctipen.ecul e

famlies. [00871 In accordance with a variation of the
met hod of treatnment, the small nolecule

| gE- suppr e5i 6. £190BAMIH STRNe BRfadl mhsdamest in

conj unctio ast one additional agent, which

i 08T | velheprofeti ergbatlimyutp rovrdiregod tasagll ipelrculg, nhibitors of

allergic reaction. | enbodi IoE i
1eE whigh aE P B PaPTeE) DA e A oy Fiaag of S fRses whore 1B is
pathogR il {1 A& inldGidry Smh Gareadi et syntheisn activitar relegsa ingetabolism,

conposition. Alternatively, the small nol.ecul e

degradatibn bl ezynnagegndins phermasekipiescatdgtar hararichiar oppgunyls disclosed
ind3G il L& 8% ' Wilohntl e visb .
e e 69 ORI g e
The cORBo@ildi disoakl iaahé peefirgr enbatimentyaroelse ushivh in tettraggment of
R2- adrenergij c agoni

t selected.fromt.h L QU ..
diseasewn rssosiaterdy With (ahnpweal) ¢ aanlamgf%tf"& o‘Pglugmg’o %Bt not limited to,

| 35maf ! ' 54 edcen, infmmiteryodiserders and
tamor %%éé{lgs Fingthglr lijgcg %Ig?%r glﬁ%ﬁéd%%f noterol; 16 WO e

circul 20BA 18246886 DREDPUBADEE] opdobation of liniehls reafe regimens can be
monitglgg Cg&ﬁg%&gﬁ% tﬁﬁ%{q&u&&?ngﬁc%ttb e Of v 950 #DE assays described

below. In addition, several embodiments of the current invention are directed to phenyl-

=

indole compounds that inhibit cytokines and leukocytes, including but not limited to IL-4,
11.-5, eosinophils and lymphocytes.

Ex Vivo Assay
[0096] This system begins with in vivo antigen priming and measures secondary

antibody responses in vitro. The basic protocel was documented and optimized for a range of
parameters including: antigen dose for priming and time span following priming, number of
cells cultured in vitro, antigen concentrations for eliciting secondary IgE (and other Ig’s)
response in vitro, fetal bovine serum (FBS) batch that will permit optimal IgE response ir
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phosphodi esterase inhibitor, an anticholinergic
agent, a corticosteroid, an inflamatory nediator
rel ease inhibitor or a | eukotriene receptor

WO 201{03188¢i st . [0089] I n anot her enbodi ment, t RET/US2003/030959

phenyl -i ndol e conmpound nmay be administered in
conjunction with at |east one additional active agent.

: These ' i ekl | Mdrspbéificity of
vitro, g Byl SEpRABNCDA Ll nd Hapleh AR, G, dld ity
the ELEE Rty fANIGR GViaetlicthged Katd, Cdlulie, Inputnobuge 1361471-489 (1991);
) limted to, alkylating agents (Il onustine,
incorpasatedrhereindy refesgicgot ozoci n,  mechl or et hani ne,

al a ' it 0 FSP USRS Bi apiURE b more hi
TR oot 2bagirbrlil LABRY Ak Tibiect & &1 &
througlése Bedyses.i BATBY/€BY] ehite tvaredtnepmiztddpr withi0e1g DNP-KLH adsorbed
procar bazj ne, hexapet hyl nel amne, triethyle &, zed i
onto 4 meg A e BASSEPYRAISTIOPHT o SRIFCTS AT SRS g romogenized in a
e QLG b ' &XS&1 with 10% FBS, 100
tissue BRLIHARA ES, Al ptRl-RY 3 DAEM Sl Gt with 10%
U/ml phesmhation hydil estgpioasyeinf kb0dd05%i R-mércaptosthatiohe, Spleen cell

chl or odeoxyadenosi ne, enci t ahi ne,. thi ani n and .
01111?01'66W@%ﬁ‘l@é@@ﬁé}‘%ﬂi@\ﬁng&ﬁ@ E‘%’%ﬁﬁéﬂ @Eﬁq’ﬁﬁ]}"a‘:@ S-wiell plates) in

t 0poi S 104 t L
e ek 888 ABRRR 5t DEKE R0 gBAS T pRMleeay s 50 nam
were al@&UD %@ﬁﬂﬁnrben dakaks birtdining addgabindiincubatctiax AT € Gore] days in

t eni posi de, and etoposide); DNA binders
an atmspheteiafdRYcERy- and nmithranycin); and spindl e poisons

(()[é;b,e | aslk;mfeo%@g%a.aﬁfsi\ﬂ&e colfY&! P& deﬁ@%ﬂ%lg@’é%ere FMhsured

axe n-anot her enbodi nent’, t ]
by a mpbETRytion ofithkepednifipizatyds-scéctive EIJB Afassayedescrbaddyi Mareeletti and

are adnm ni stered i n _conjunct.j.o i one, or 0 [
Kotz (GIFEpIBS ~SHOSE TOAGRAP deci Y fHab BEnG, oA bifs were
preparé&uﬂgii:s&irfg_orﬁ[tﬁ%ﬁf’ﬂ&m ot HTLONIE RBightle Pedr sk @it bovine

rgery. ese conbination therapies may bhe i
serum altmimin {BEAYdarsiligubt afheash sujugrsupergeafant Way fijuted (i in phosphate
exanpl di. at. be .adni ni | ' t
vuttersiiRp SR ST PR S R B35 L 98 26), 201 te TLIR plates,
and inBEEAl Slepligs iAta RAYidiHea®oRef ar e, dgEdbvels were quantitated following
adm ni stration of phenyl- indole conpounds. 1‘2%911 A...
successive énoubatithne writhobiotinylated-gent apBmeusEdsE - GaMRg @ngtawdm and
SubstrWei ght per day of the small nolecule IgE inhibitory

eE‘Em'pound is preferably adm nistered in divided doses
daioby}  [QR9Dh-spedtit hipdilf orast reasirad) simifpdpasscept that culture

oo e AT o oSSR S o BRSSO v
substifiiRbt BREARAE n%tﬁa v%;s méaﬁﬁla@ ESELIdA 91a|ttéa, thitewerBobabd Rith DNP-

erapeutic anount of a pharmaceutical fornmulation
KLH folloping i N Oadilutienst! colvre cupgroalenis skd insubationrwith tistingated-goat

o1, CGenus_ 1], s |II,. Genus |V, nus 5 V] o
ot G041 - CMTGRH oo o i apBiBen By ey by Comparison
to a sGRRREIIRRL TR 1BRY b@detestability of all antibody was about 200-400 pg/ml and
there was less than 0.001% cross-reactivity with any other Ig isotype in the ELISA for IgE.

In Vivo Assay
[0100] Compounds found to be active in the ex vivo assay (above) were further

tested for their activity in suppressing IgE responses in vivo. Mice receiving low-dose

radiation prior to immunization with a carrier exhibited an enhanced IgE response to challenge
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di sclosed for treating a disease condition associ ated
with excess I gE or abnornal cell proliferation in a
is also disclosed which conprises the st of
wo 2% [é?:ﬁg:ggteri ng to the 17 WO 2004/ 024896 PCITS003/030959
PCT/ US2003/ 030959 mamal an therapeutic anmount of a
phar maceutical formulation conprising at |east one
with anﬁgémﬂﬁw 186! ecdmlistiaQsn SEthe etenipdunddtnmetiatkly prior to and after
[ 0093] "The nethods provided herein for treating
antigencicssitiration, arrasyred Swsbily ofthat ding ip wppipsetheilgl gosponse. The levels

. uncont r n ' tion, such as
of antigen spec ,G%S%Fﬁemﬁggﬁ?ﬁﬂﬁegﬁl nk’vé3 pt{ ‘%’H&I ar?r%(fnml a
GOIPS t F&iale TBANB/dBE titice ivado lifradiatefionitd 2501 tdb dshohrs after
herein to inhibit cell proliferation. The nethod is

initiatiqueofithedailyright cpodd. (Twe bours latere feimpige Brere pmwurizethi R (Y2 ng of

.formatjon and progressiaon. | h rL
KLH i e, O (heeb rmntsaere durh OF lEahEHinE yaentateq 6 davs
later o SRS iadddc¥ ob t®ice!daily vasieatliyBialytifpo iections @l @tal gavages were
positive and estrogen receptor negative type breast

administened eass suspeGiotls (SRetl/injaction)i dnsalier Hith 8% sepd aad 025%

the. pre t invention may be [ ungder y
methyiGtiifS.o FErs HERTEG eaer ors SapmSchel 29 IipeSf (it ftdnd day of
drug a(%?Q fch, DeRETdHNPIKION Whkeaddhifstrddep. Bbo GhgTelin, immediately

0095] The preferred enbodi nents are directed to snall
followinp Itk moening jbitionr of &g, 1NRewwrire plesh &2d stays [follewipg ONP-KLH
treatnment of allergy and/or asthma or any di seases
challengger e | gE is pathogenic. The inhibitors my affect
gbﬁ)ﬂynt Resbsh-gReificV igh], 1908l and dgGart attibbdissn were measured by
egradati on, clearance and/or phatmacoki netics

of
ELISA| dleriortitel plardsi were senteifigsd @h 44000 sup feld mpp g fipgeptants were
e e by 1 hei e : .
diuted 5 b Sl Sl A BR ll  ASUBMRILCRRE I Rons B EIA blékd were
determitied Oy GIGHAI of fomedihutiohe (in edplemte) didresthpared & abtwodard efuyie: anti-

in the treat nent, i se S pat e ' r pe
DNP Ige1: o FauDs ras-BNE-feRLi i in g 3006 et st e RS (Rleoo to
1:1280wrmrgenesi s and other proliferative diseases such as
cancers, inflammtory disorders and «circulatory
di seases. Devel opnent and optim zation of clinical
.t eatrretfrPe',rre a.besrmnitored by those of skill
MMM@%Q@%_ the ex vivo and in vivo
q%mg_s dghe foliesinghelieyof ddmmadds, iidsmtified waded subheadings Genus
nbodi nents of the current invention are di éﬁéted t

L Gengm i fdenvs HloCenesohbotsas YhGenysnNLgrenusyY Bk ppd Seang VI were
Kk o | i .k t.ed. 4, Thesb < oun
found gog@? ﬁ(%’té%tﬁ‘lﬁhbitgg W%ﬁg%&&%?@wb Y 58 0vh nddeld Thésb cBmpounds

S an
also exhibit anti-proliferative effects, and, as such, may be used as agenis to treat

hyperproliferation disorders, including cancer.
Compounds of Genus I

[0104]  One family of small molecule IgE inhibitors is defined by the following

genus (Genus I):
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Ex Vivo Assa [0096] This system begins with in vivo
antigen primng and neasures secondary —-anti body
resgonses iFn-vitro. The basic protocol- was docunent ed
WO 20ME288¢ i mi zed for a range of paraneters i ndQIdV§203/030959

antigen dose for primng and tinme span foll ow ng
primng, nunber of cells cultured in vitro, antigen
concentratigns for eliciting secondary IgE (and ot her
lg's) response in vitro, fetal boH ne serum (FBS)

bat ch R Wi | e pti mal— T spenge in 18 WD
2004/ 0248964N o, |t he i nportance
of primed CD4+|§~ -specific B cells,

and specificity o th%\' ELI SAdSsay for |gE

(Marcelletti and Katzg Cellul &t | nmunol og I

135:471-489 (1991); incorporated herein b enus

h enc jph | duplconsistin

I @IETC ek C 264 e ARHBIRNS SGRpled o K Eron onsisting
of H, dkal, ydlascy, BALBAWBIiutehairsdy hidrosinybaloSpl, earigowetkglamino, nitro,

exci s 0 1 zed . tissue grinder, washed
cyano, %&Slqa%qﬂ%,gﬁgﬁﬁ[&aq%r{ﬂﬁ% suppl emented with 10%
i@ﬁ)ﬁ&loowhyeﬂh{ RERiGidd! frdin tHOQohR 84 MElsting bF BH ROy, benzyl,
nd 0. 0005% 2- nercaptoethanol. Spleen cell cultures

p-fluorotemeylesidaiHalkytedng 21k31, iwher¢io said<Pi-64 atiyl i9 selepiied om the group

., .1 n quadr.upl i cat 6-.wel I Ss) in the presence or
COHS““QS@EPI@ alght -%@F%{eggrﬁ ?%a?&??est conmpounds (2 pg/ n
l[oR0M 50 wherel k) andVieS @e adidpehdent]y Sebecsqdl feen tixegroup consisting of
cul tures containing antigen and jncubated_ at

| - il B
H, alkyd sefbtioted alkaln CatGrssgrelkl. sibstidedcen’s Pstpllylaplyaypie aiphatic
groups,rs,rgsg s{ﬁ@%@n@o;yc%ﬁ@ ﬁﬁ:’hlﬁ&t%ﬂulgs; tﬁen?l, da¥RGRR p8esylVelaBhthyl,

modi T cati e"specific _
substititedt yapbilsd| detbiocpclid, | fAlyastiay hademoyilive dhdigrontyt cald ewbstituted

SR TICTENET Y T .
whereiR saREAG S oMY mC RAMBGEMEAS, NI Horr tieNFok)/Somigingi ehhitrogen,

After blocking with bovine serum al bum n (BSA), an
oxygemadnidgutfur;of each cul ture supernatant was diluted (1:4

i osphate. buff | ] i , '
a@?@é aﬁa‘%‘?fﬁge%mioqﬁ J,Bé E{a!g%g ° Oy%lﬁcg%‘ﬂgg‘%: gt ’eg?&qang phenyl,
substitit8€ URpheF] awar itgtitutddn hateboaryldichiteid B sabstiticts, | wherein said
levels were quantitated fol | ow successj ve
substitgant iwlecticion T B5PUR PORAISHNB A Jo SI0RFE) RRYRHOFE alkoxy group,

i %m; - RiAViAN aRdiantinBaikdiahedrok (8A] hydroxyamino,
Subsm&??‘i gen-’s%@gi %ﬁﬁt&g é]g%’s neasur ed Is("ilr(m arly, e%(cy_lé\f)t Y o
alkoxyhéto, eatbbnyleOH, OCH;, COOH, COOR”™ COR’, CN, CF3;, OCF3, NO;, NR'R’,
NHCOR’, and CONR'R’; and

[0109] wherein R’ is selected from the group consisting of H, alkyl, substituted

alkyl, Cs-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0221]  One subgenus of small molecule IgE inhibitors of the preferred

embodiments is defined by the following formula, as Subgenus la:
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supernatants were diluted 200-fold and
bi oti nyl at ed- goat anti nouse 1gGlL (b- GAMGL). vvas
sy ituted for b-GAME. | g&a was neasured in
wo Z%’f‘}g?@géthat were coated with DNP- KLH fol ovﬁ%“%zoﬂ3’%959
dilution of culture supernatants and incubation with
bi oti nyl at ed-goat antinouse | gQ&a (b- GAMX*a) .
Quantit@ion of each isotype was determ ned by
c aryson to a standard curve. The |evel of

détectability of all antibody was about 200-400 pg/m
and t HdéN -reactivity with
any ot her NJgE.RIN Vivo
Assay [0100] e actﬁaﬁi n the ex

Vi vO assay t est edlif or their

e wéi# o
activity insuppressilng I gE mgsponses i® vivg.
recei ving | ow dose Edl ation prior to i mmn$‘-§¥@?‘bﬂa

Y2 P 0 5B EBL BB o i

of H, ﬂﬁgfl affoxk, deyls sﬂl‘tﬁkhﬁited/}ﬁ‘ﬂl, iyetoxst itatvgeh, tdaind, edltylamino, nitro,
npounds i nmedi ately prior to and after antigen

cyano, @nﬁﬁfzﬁ@ﬂﬁﬁ%ﬁ apd NHC@B: ity of that drug to
ess“{hg%,ﬂ g%{ﬁ&éan dﬁ-ﬁméggrd@v%ﬁs of3)] €8 allcyl, benzyl,

peC|f|c a®In serum were conpar ed
p-fluordE&hasH| arﬂedfalﬂlqzlwhalaﬁﬁm whmemawb Ce-Gsralladiinseebted fromatbe group

consistiogi e Stral) o Bopshelor e AL vore | mmuni zed | . p.

\é[{())iilgz R@le&gl Rﬂﬂﬁ R{‘zﬂ‘é ﬂ@ep@h&%ﬁtl TeRck® i9RYVEB group consnstmg of

nsecuti ve aays of J@sectl ons were initiated

H, a]kydi,a;jabstlthtaﬂ elkyh lﬁlgélgtdyeloaﬂcybrs titwted Wade qyeiorh agb@ychc aliphatic

groups gsm)w%gtpirgtay‘%gh élg@# OQ%EO%EgS%hSJl ?%}.{1@% i on)f)l%nﬁd naphthyl,

substinfad | H@hﬁiy‘[ h ndRBecstinanpblyapelid. Iié'ﬁ&ﬁ)cyﬁiﬁé h)HetBﬁbdryll Qﬁé substt’ruted
Each treatment group was conposed_ of m ce,

heteroase gthgreifn jaid fhetemaw an‘ql subshityted, hetgro'g@d Seniaigp] -IQL}p.?teroatoms
v SEATNBESEfsp g St 4 RS el o s,
oxygexbdaﬂ_ﬁhu?ﬁlﬂl days foll owi ng DNP-KLH chal |l enge. [0102]

838387 o preisrid S peniidh pptf ot Wt Rgogs, scbstiSed phenyr

subsqut@&!tﬁApfg Ayt sdibeiRRE rRRrba%1 LQnbdi, 1-8 habstRerBatdtdn said
uted 5-fold in saline, and centrifuged agai n.

substitumtt nsbmk;ctedcﬁmn mer @rpup wensiftingaaftH phalegensnenobshaldgens; glleay group,

S“bSﬁtE%ﬁlrﬁ &ep ?(ﬂ%y et tﬁﬂcé{g rdi}%ﬂqr’i ol IO%‘B&I%W?}@?%Y& Y dpogyamino,

aﬂcoxyﬂanﬁﬁﬂ)carb@ﬁﬂ OPNR)(DHSEZ@O@H 100070 COROOIN, aFg, OGRS, NONNR'R’,
| 9@

()

1: 160
NHCOR’, and ONRR and

[0226] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituled heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0110] The following specific compounds were synthesized as described below
and found to be active in both ex vivo and in vivo assays. They.are encompassed within

the definition of Genus I:
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1:12800). Active Conpounds of Preferred Enbodi nents
[0103] The follow ng series of conpounds, identified
under subheadi ngs Genus |, Genus Il, Genus Ill, Cenus
WO 200402482 s v, Genus VI, Genus VI, and Genus PUT/YS2R/030959
found to be potent i nhi bitors of IgE in both ex-vivo
and in vivo nodels. These conpounds al so exhibit
ant:'prclﬂfcr“*'“c effeets;—and; as such, nmay be used
byperprolifgration dlsorders
Cﬁ%pounds of Genus 1 [0104] One

f an N nol ecul e 1gE inhibitors is defined by
T HHown 1 20 WD 2004/ 024896
gﬁLM@%EZOM’ 30959 \x-IrIUST [ 6165 wherein L and M are

i ndependent lly sel ected fr@mthe |group consisting of

H, al kyl, allko¥y;ys O ,ostitUted aryl, hydroxy,

hal ogen, am|n y , hiftro, cyan, CF3, OCF3,
Y CONFZ2 —, —CONHR—and NHCOR!; u?] wherein Ris

sel ected fraom gh oroup ﬁ§i§ ifng of H, C1-C5 al kyl,

benzyl, p-fl dl kyl am no al kyl,
wher ei n sai d C5 aIkyI is seldcted fromthe group

al kyl; [0107] whers R2 .are independently
selected fro L, Ai%oh stijng of H, alkyl,
substi t ut ed cycl oal kyl, substituted

g3 consisting of a stralghteggg branched or cyclic

c{ groups, phenyl,

sS4 C3-C9 cycloalkyl poncycI| |phat|c gr oups,
substituted jpo j%gﬂ
substi tuted Qﬁ?ﬁ sjubsti t ut ed naphthyl
heterocyclic MﬁVP|IF heternF clic, heteroaryl and

$-6 substituted heteroaryl einf said heteroaryl and
sai d substitute QI BE ontfain 1-3 heteroatorns,
wherein said qg efegat om? s 't ndependent|ly sel ected from

t he group-copsisti-ng—of—ni-troegen oxygen and sul fur;
S-6 [0108] where n sald substltigéﬁ pol ycyclic aliphatic

gr oups, SUbS[I & §ar=t ubktituted naphthyl and
substi t ut ed eroar contéln 1-3 substituents,

g7 wherein-sardr—substituent »@;I cted fromthe group

consi sting of % hilogeai al ogens, al koxy group

5 O
| 3O
"H

H

59 Z

‘o
5-10 a

OO,
5-11 @

Q"(D\»?

[v]

512 7
@Y O _Q
S13 ey,
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“M)é%d%¥§@

substituted al koxy,
di al kyl am noal kyl ,
m no,

[0109] mherein R

car bonyl ,
OCF3, N2, NR R,

NHCOR , and

no,

al kyl, substituted al kyl,
hydr oxyal kyl , hydr oxyam
OH, OCH3, COCH

o8 s

is selected fromthe group

consisting of H, alkyl, substituted alkyl, C3-C9
cvcloal kyl. substituted C3-C9 cycloal kyl, polycyclic

8-14 al i phati cs, ogggél, substi tut ed| phenyl, napht hyl,
substituted n hyl, het aryl and substituted
het eroaryl ,- et @Toaryl and said
substit ut ed 1et eraq r\’il nt&in-143 het er oat ons,

516 wherein SaIF roaton1|s i ndependent |y sel ect ed
fromthe group™c n3|st|ng \nltlogen, oxygen and
sul fur. [022]] g gemu Il nolecule IgE

afs forror*l

inhibitors o

the

Q
A2 RE VA

diments is defined by

=

S-16 t he foIIomﬁng:Iurgula as Sibgenys la: 21 WO
2004/ 024896 PCT/ JS2003/ 030 Sybgenus | a [02221
wherein L ang NIaﬂ? depe entl) sel ected fromthe
gt oup—€ensis .u H; alkyl, atffkoxy, aryl,
S17 Substituted ar ydroxy, S%gk gen, am no,
al kyl am no, ni'tro;_.gcyan OCF3, CONH2, CONHR and
NHCORI ; [02)3] EEEf%*@DT sel gcted fromthe group
&g consistingof C5at kyt,—benzyl, p-fluorobenzyl
and di - al kyl amg IkyI, whep nisaid C-C5 al kyl is
sel ected fromthe tlng of a straight
chai n, branched o;%2§:§*€§P [ 02241 wherein R and
SigRZ are |ndepeejiﬁ;;y selected frcn1the group
consi sting of | kyl, sub Jted al kyl, C3-C9
cycl oal kyl , gubsti® g§52 dl oal kyl, polycyclic
al i phatic groups, dl ycyclic aliphatic
S$-20 gr oups, phenyl, bstltuted p enyI, napht hyl ,
substituted 1 |, hetero ilc, polycyclic
het erocycli c, heter@EE)uﬁz?a substituted heteroaryl,
wher ei n_sai d.lhet er oaf v d_said substituted

S-21 heteroaryl cqnt@in 1-3 heteroatons, wherein said
het ercatom i S D bk ed fromthe group
consi sting off nitro xygen and sul fur; 10225]
wherel-n—-sat-asubstituted—potyeyety ¢ al i phati c groups,

S225ubst it ut ed phjﬁm o Substituted papht hyl and
substituted hetefraaryl cantai -B substituents,
wher ei n said I ), o

S-23

2 R

S-24

S-25 2

N,
3
-0

S-26 -

0 £

S-27

0 /\
-0,




substi t uent
H, hal ogens,

WO 2@9/5?&5, a

| kyl

substituted al kyl,
hydr oxyam no,

al koxy group,-

al koxyam no,
OH, OCH3, COOH, COOK' COR, CN, CF3, OCF3,

Is selected fromthe group consisting of
- pol yhal ogens,
al kyt,

substi tuted

di al kyl am noal kyl ,

PETHBRY3/030959
NO2

NR R, NHCOR, and CONR R ; and [02261 wherein R is
selected fromthe group consisting of H, alkyl,
S-28 subst i t ut ed |, C3-C9 cycloalkyl, substituted
C3- C9 cycl oall kyt¢pol ycycl i i phatics, phenyl,
substi tuted phen,)L substi tuted napht hyl,
heteroaryl amd sub het er aryl, wherein said
529 het eroaryl an id substltut ed heteroaryl contain 1-3
het er oat ons, ein  sai E@t efoatomis :

i ndependent |y sel he @roup consisting of
nitrogen, oxygen WHP [0110] The foll ow ng
830'gpecific compqunds were synthesi zed as described bel ow
and found tolb tIVEIn:’Q‘\e vivo and in vivo
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[0111] Compounds of Genus 1 may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Scheme I:

Synthetic Scheme I
1 Lewis acid
"’ N N S wis aci o 5 — _NO,
T | NO, — Brg \
NH=NH; & H
A
Reductive Amination
o Q ==\ NO
A —-NO; CI'JLR N xE
RO T 1 HNT \_/
H SN N/ - H
H
C B
Reduction
1 O
y
0 ‘ Cf’u‘Ra M~ = N. R
NH = R A TN hig
/u\ N == _NH; > ™MOHN N/ 0
R1 N-:- \ / N N
H = N H
H
D E

Synthesis of the Compounds of Genus 1 )

[0112] Synthetic Scheme I shows éne method that can be used to prepare the
compounds of Genus 1. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus I. 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.

[0113] Compound E is representative of the compounds in Genus 1.

[0114] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes

above to make compounds A-E.
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NUMBER S-102 Al / | \ / NN S103h \ N ~Inl]
S-104m\~ Il N\ N S10Jn O N\ N S 106n P HC
21070 N\ "N J 5-108\ | n S 10908/ \ f N N_S-110
wo zg‘?“i‘?i@ﬁ \ NS-112H ¢ S 113 S-114n P S 115BCT/US2003/030959

[0115] In the processes described herein for the preparation of compounds A-E
of 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.

[0116] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0117) Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0118]  The salts of compounds A-E described above are prepared by reacting

the appropriate base or acid with a stoichiometric equivalent of compounds A-E.

Compounds of Genus II
[0119} One family of small molecule IgE inhibitors is defined by the following
genus (Genus II):
H H
Rf‘““"N / \ PTe N RZ
e Y
R M Genus {1

[0120] 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;

[0121] 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;

[0122] wherein R, and R, are independently selecied from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted

heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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N\ / \ r / S-116H+n, \ N Hn 31 WD 2004/ 024396
PCT/ LTS2003 /030959 S-117x,,,. N\ a S 118 H S-119N ~
0 S-12011 S-121,, S-122 S-123MsC 32 WO
WOZ%@A‘W@%S% PCT/ US2003/ 030959 f 01111 ConpoUd&Uuspo3/030959
Gen-as | may be synthesized by any conventi onal
reactions known in the art. Exanples of syntheses

w8 6 SR RPp SR 08y o
oxygerdmdyalfion Reductl on 0

[0123] wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substitited naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substitated alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, hydroxyamino,
alkoxyamino, carbonyl, OH, OCH3, COOH, COOR" COR’, CN, CF3, OCF3;, NOz, NR'R”’,
NHCOR’, and CONR'R"; and

[01'24] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0227] One subgenus of small molecule IgE inhibitors of the preferred

embodiments is defined by the following formula, as Subgenus Ia:

Subgenus Ila

[0228] ‘wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF3, CONH;, CONHR and NHCOR;;

[0229] wherein R is selected from the group consisting of H, C;-C;s alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said Ci-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;

[0230] wherein R; and R; are independently selected from the group consisting of
H, alkyl, substituted atkyl, Cs-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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Synt hesi s of the Conpounds of Genus 1 [0112] Synthetic

Scheme | shows one nethod that can be used to _prepare
WO 2¥HE*¥6npounds of Genus 1. One skilled in th'éC'E{fJ? Qpp/po9s9

appreci ate that a nunber of different synthetic

reacti on schenes may be -used to synthesize the

whereif QAIOHSEBa0M fseidEpdndedfly tdieted frometigkigblne donsistingeofinitrogen,
wi || understand that a nunber of different solvents,

oxygenoam;ﬂulﬁvlg agents and reaction condltl ons can be used

[@%:{ﬁ X){fl&%ﬁ %’? &s%@%%t%tg@ Eyoli)g:y?lfécer ?%5\3%' %ubsttltuted phenyl,

subsut&@@nmpﬁﬂm ldﬁidG@ﬁh:bﬁhﬁed [}ﬁﬂeidhiymamtm IlL?ectubstltummS, awherein said
wi ||l appreciate variations in_th

substityept isricoted; om ﬁ@oggm sansiphing gf Fo Halogep: @Y%%Bg%'ﬁ’r flkpy group,

e

alkoxyamBig chidohyle OpT, EHS €SO0 GYRORO G@ikebm rpion 1S, NG, NR'R,
Lewis acid O il _Cl R2 A 33 WO 2004/ 024896
NHCOBSmnd$ONB/ 38989 [0115] In the processes described

I;]Tﬁ&ge]r i eg&he}%g R [ERAEALd ﬁgrnoﬁle“g? SRR Bf M falkyl, substituted

rrents requi rénents for protectlve
alkyl, gmaoupmﬁmug@p eubdtitmem/ech -Cor em«ga:‘lkylecpc@ycy@he ghiphatiegy phenyl,

substicgGd Biensh JBPY) LB GPGH PTG o G e fenbaitiag eteroanyt
Wherelh d §8ieRary lrﬁldp.a{aﬁf; esuBfuted hEtBﬁ)a?ﬁ%ﬁ%n hes @ﬂetbroatoms, wherein

ough suc groups may not be expressly illustrated.
said h¢ta1tqatmlm d$ inslepenigniiy veleetied frong s group consisting of nitrogen, oxygen

and sulfur.
[0233] One subgenus of small molecule IgE inhibitors of the preferred

embodiments is defined by the following formula, as Subgenus IIb:

L
] S M\ o =
R N ~ N | T
O
0 R M Subgenus ITb

[0234] wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF,, CONH,, CONHR and NHCORy;

[0235] wherein R is selected from the group consisting of H, C1-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 cyclic alkyl;

[0236] wherein Ry and R» are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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suitabl e protecting groups are well known in the art
of organi c ‘chem stry; see for exanple, _T W G eene,
"Protective Groups in Organic Synthesis", Wley (New
WO 26084084896 1981, [0116] The products of the r ea@CITAHS003/030959
descri bed herein are isolated by conventional neans
such as extraction, distillation, chromatography, and

0117] . St
wbere, 50 b Tho b BE 0 40 o SRRES of nivoen,
oxygenlfd BEIgRAr ed by nethods known in the art. [ 0118] The

salts of compounds A-E describ ve are
1@2301 i ngWhﬁﬂggl sairh Selistifudece PRRYEYS i&r g%c &op Bﬁituted p¥1eny1

substltuiﬁ?cf) hlg}ﬁy tafxg ﬂ@?ﬂ‘t@éﬁl ﬁ&&ro?ifyl C@ﬁg&iﬁ‘a | F% ﬁf ectﬁﬁgg})g%ﬁ% said

subsutdeﬁhils @Ek@t%é filogn the fgtml?ct:obyxsmﬂ@oﬁld habogens, pofydalegerisCeliosy group,

substittcallionn, il swalseied iy iy BRI b AR ERG iy A o emino,
I a I t
oy 5. 4 g S tdonzLoon.copyl pulstotylston ik
NHCORY, 00 CONR R "Catd3, CO\|H2 CONHR and NHCOR1,; [0121]
\gﬁﬂﬁ' o @;31%1 > ngs;:,;e e%t i %gﬁ%@g’ nsﬂﬁa}gl St ﬁnzgk?l stibstituted

al

alkyl, @& GQCF%' dl%??kgp @%%Wcuted"'f@t@é NeyeRIatkyl, Clpo@'éy@id()éﬂlph&cs phenyl,

rou consi sti ng stral

substitutbdiphenyl; anplitby, csubs(clweql aaplithyl, ,he[e@ngzlj a%éu@hg.ltp@ heteroaryl,

whereip &ﬁ‘&%tgl{?g nd %ﬁd t)(lte Elbe%%:ro?%tl é&ﬁ}n{(igl% %@U%&ms wherein

said he%iﬁﬁt%ﬁl i‘?;\/hdepe%ﬂb:&ly §élécﬁ§ﬁ @BnCthecyrolip abkyistingpef yitapgen,coxygen
al i phatic "groups, substituted polycyclic aliphatic

and sulferoups, phenyl, substituted phenyl napht hyl ,

Py tu ?zﬂﬁ | hé’s%’éa'dcd ibed below
ﬁ@ Pgélocygﬁg 2 E’E%%“rﬁ} s s%‘%?&?ﬂd het eSr gg(?r)l/le ©
and foREtfEhd a&wednhﬂwem aiyd amhnh 1&&«) dssty&)s fThey ewdencompassed within

heteroaryl contain 1-3 heteroatons, 34 WO 2004/ 024896
the defpatipnebGen?U80959
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wo ol

wherein said heteroatomis independently selected from
t he group consi sting of nitrogen,

substituted heteroaryl
wherei n_said

substituted phenyl,

substi t uent

mhereln sai d substituted polycycllc al

oxygen and sul fur;
hati c

substit ut ed naplfﬁ’ﬁwzogﬂ@ws*’

contain 1-3 substituents,
is selected fromthe group

Mton5|st|ng of H, hal ogens,

pol yhgl ogens,

al koxy

substi t ut ed

&J_n

- .
eteroatoeri—s—+ndq

5 FUR ) tutef al koxy, al kyl{, substituted al kyl,
g I hydr oxyal kyl ,} hydr oxyam no,
alkoxyan1no carbonvl OH, OCH3 ,} COOH, COOR COR, CN,
MOL NOMBERCE3,  NWOLSKRURTURE NHOOR . Jand CONR R ; and
T-1 10124] wher ei|n is selected frgmthe group
consi sting of | kyl, subsgitutjed alkyl, C3-C9
cycl oal kyl , qubskﬁt&igﬁ;@S cydl oal kyl, polycyclic
____aliphatics, phenyl st bt ut ed [phenyl , napht hyl ,
T2 substituted f yl, heteroaryl land substituted
het er oaryl , iryl and said

- 3 het er oat ons,
pendent|y sel ected

) : PP
WITCT T 1T Dal L I

ﬁraplu h“y'l 5

™3 fromthe grou onS|st|ng of |trogen, oxygen and
sul fur. [0227] Owe subg- us sqal | nolecule |gE
i nhi bitors of t )di ments i s defined by

T-4 Lhe foltowng Hutar—as Juugcn sllaa H N RO
Subgenus Ha ﬁ ] wherein M are i ndependently
sel ect ed fron1tné¥gﬁ§h%€§__§;?tlmg of H, alkyl,
al koxy, aryl| sub akyl , lhydroxy, hal ogen,

T-5 amno, alkylam po,” nWitro, cyanoj; CF3, OCF3, CONHZ,
CONRR and N reinfRis selected from
the group coy -C5fal kyl , benzyl,
p-fl uorobenz ehiv- 8 am nofal kyl, wherein said

T-6 C-C5 alkyl is kelected fromthe|lgroup consisting of
a straight cwaﬁﬁk‘branched r cy¢lic alkyl; [0230]
wherein R and"R2 298 Ciqe 1dently selected fromthe
group_consisting q T«vl S bstituted al kyl,

T-7 C3-Cg cycloa , substltut C9 cycl oal kyl
pol ycyclic aliphg t|c group Jstituted pol ycyclic
al i phatic gr Jupé ut ed phenyl,

r':th i t ||f e

heterocycllc

yI and substituted

pol ycyclic hs(:(ocycllc —gifroa
T-0 z :
R cadvin gt
T-10 Q
T-11 ”ac\o\
Fon-o-Eh
T-12 O\ h,
ON \;jo H
T-13




het er oaryl ,

substi tuted heteroaryl

wherei n sai d heteroaryl
contain 1-

and said
3 heteroatons, 35 WO

2004/ 024896 : PCT/ US2003/ 030959 wherein sai d het er oat om
WO 2404/0248%ependent | y sel ected fromthe group comETgtN2e5/03¢959

ni trogen,

oxygen and sul fur;
substi tuted polycycllc allphatlc gr oups,

[0231] wherein said

substi t ut ed

substi t ut ed

*o:»hp

T-14 pnenyl, SUDFEL tuted ||ap|||.||y| arT
het er oar yl cann 1- 3 substitpents, wherein said
substituent |s selle o¥4je| group consisting of
H, hal ogens, poly Jans Iko<y group, substituted
T-15 al KoXy, al Ky mDSIltUteo aleI di al kyl am noal kyl ,
hydr oxyal kyl dr oxyam no, | kpxyam no, carbonyl, OR
OCH3, COCOH, quﬁjéﬁ?gfgﬁ%%ggéé, OCF3, N2, NR R,
NHCOR , and T~ a 321 Wherein R is selected
T-i6 f rom t he group onsisting of H phlkyl, substituted
al kyl, C3-C9| g oaIkyI stitpted C3-C9 cycl oal kyl ,
pol ycyclic a ﬁgﬁ substi tuted phenyl,
napht hyl , substlt het eroaryl and
T-17 substituted hetepdaryl, mhereln sai d heteroaryl and
sai d substitpwred’ tpin 1-3 heteroatons,
wherein said het#€ —yndependent |y sel ected
fromthe group consit4t ng’of *nitfogen, oxygen and
T-18 syl fur. [023 e subgenus_of sjpall nolecule IgE
i nhi bitors of preferre diments is defined by
the fol | ow ng fN U ganES Jib: H N R
=15 Subgenus—|ib-[ 0234 H\hnrm n°l M are i ndependently
sel ected from ’e group consisting of H alkyl,
al koxy, aryl}, U°St'tUted_iib|’ hydr oxy, hal ogen,
ami no, al kyl lani o Jii —Cyano, CF3, OCF3, CONH2,
50 CONHR—and—NHEER ’ wreretnl R is sel ected from
t'he group consi al kyl , benzyl,
p-fl uor obenz al kyl , wherein said
Cl-C5 al kyl i ‘ group consisting of
T-2¢ a strai ght "¢h 7. pranched or cyclic al kyl;

T-22

Moy o
T-23 C*\Q\N

A
T24 é

éf
T-25 b .

@
T-26 <::LN ]

Yoo
T-27

oy
N

NS

£

o

SeaY,
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[0236] wherein R
fromthe group consisting of
C3-C9 cycl oal kyl,

and R2 are independently sel ected
H, al kyl, substituted
| oal k

substituted C3-C9 ¢
‘VOZ@%%§@?5I|C aliphatic groups, substituted po%@ByEFP 030959
al i phatic groups, phenyl, substituted phenyl,

napht hyl , substituted naphthyl,

T28po|ycycllc h@t ¢ycl1c, heteppajyl and substituted
het er oaryl , Nﬁgigin sai d he oanyl and said
substituted het I nt a+n 143 heteroatons, 36 WO
20041024896 PCT/ U 09%9 wherein said heteroatom

T-29 i s i ndependent selected fromst he group consi sting of
ni trogen, oOXxy and sul fury}0237] wherein said
substituted i i I clgroups, substituted
phenyl , sub:titut hyle_and substituted

T-30heteroaryl coptmin 1-3 substituefts, wherein said
substi t uent ~Iected fro he {group consi sting of
T yha al koxy group, substituted

heterocyclic,

H, hal ogens,

al koxv. _al kv
PARJ 7

T-31

hydroxyalkyl

, C»n‘

LD ﬁnnCJ_cfl ng nf °|—|

di al kyl am noal kyl ,
oxyam no, carbonyl,

ij} €F3, OCF3, N2, NR R,
38] wherein R

is selected
substi t ut ed

f W kyl
T"?’Ealkyl ft §t ed C3- C9 cycl oal kyl ,
ubstituted phenyl,

eteroaryl and

'1%Loalkyl sub
polycyclic al i pha pheny g
napht hyl , substlfulﬁ. i

substitutedpgteroaryls—whereir{sai d heteroaryl and

said substitutéﬁiﬁqteroaryl ceftdi n 1-3 het er oat ons,

wherein saifd hete m s independently sel ected
>+

fromthe group consi i tfogen, oxygen and

T-33

T-34 sul fur. [012b he follomﬁngc§pe i fic conpounds were
synt hesi zed ps‘described b nd found to be active
in both ex vjvo«a ngw ssays. They are

@ﬁ d(=~fq_n|LJX
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T-41 40 WD 2004/ 024896 PCT/ US2003/ 030959 T-
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aT-59 N\ / gV 'N/ \ T-60\ - - fI T-61I r NHOI \
T-62 T-63 "~ T-64 T-65agk O 1\ ~ - \ '/ No T-66¢c N/
-g \'\'/ NT-67/ N\ / p T-68 -
WO 2004/024896 PCT/US2003/030959

[0126] Compounds of Genus II may be synthesized by any conventional
reactions known in the art. BExamples of syntheses include the following reactions,

designated Synthetic Scheme II:

Synthetic Scheme IT
O\ )\O Lewis acid Ny v NO,
NH-NH, 2 B m
H
F l “CN
S \ N02 H+’ reﬂ‘lx i ~ \ ——/N02
PSS vL NN,
H g
l R;-NH,
Ry Nm . NO, reduction _ Rril;tl N —\_NH,
o] N Va P AW/
© H
I J 0
l (:1/1LR2
H N R
Ri=N_ ™ A =\ 2
H
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ol \ N\ ~OT-69N N N O 42 WD 2004/ 024896
PCT/ US2003/ 030959 T-701 Na T-71/ N\ /0O T- 72

3C |1 N/ N~ OT-74 N\ T-75~\JH T-76N ¢ N
WO 2(;104;%48961- 78iN T-79. ~ OH PCT/USZOO3/0309:>9
Synthetic Scheme Ila
O NO»
L Ao L
——NO Br N
Br NH=NH, /k@ 2 1I0°%C b

1 PPA

80°C
Zn(CN),, Zn

N N\
O NO, Pd,dba N )

NG N PtBu,, DMF

aq HyO,, reflux
1i) ag. HCI1

N
cone. HCI D ME, HZO

l i) LiOH, H,0

reflux reflux
EDCI, HCI
RiNIL, | HOB, Rt;N
DMF, 60°C
e
R{HN R4HN 2
1 N “EowTEF | N
AcOH 0 "
EDCY, HC]
R,COCH HOBt, Et;N
DMF, 60°C

CO-COrx
R1HN )_Rz
0O 9 o

- Synthesis of the Compounds of Genus I

0127} Synthetic Scheme II shows one method that can be used to prepare the
compounds of Genus II. Synthetic Scheme ITa shows a certain embodiment of a method
that can be used to prepare the compounds of Genus Il. One skilled in the art will
appreciate that a number of different synthetic reaction schemes may be used fo synthesize
the compounds of Genus II. 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.
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2004/ 024896 PCT/ US2003/ 030959  T- 8;1 3&528 N O\ N{l n~
T-86 44 \WD 2004/ 024896 PCT/ US2003/0
WO 2000V STRUCTURE  T-87 \ N T-88~ T-891 ( PCYS2003{030959
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[0128]  Compound K is representative of the compounds in Genus II.

[0129]  One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make compounds F-K.

[0130]  In the processes described herein for the preparation of compounds F-K
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.

{01311  The products of the reactibns described herein are isolated by
conventional means such as extraction, distillation, chromato graphy, and the like.

{6132] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art,

[0133]  The salts of compounds F-K described above are prepared by reacting
the appropriate base or acid with a stoichiometric equivalent of the compounds of
compounds F-IK.

[0134]  Examples of compounds of Genus IT are shown below in an array.

Preferred compounds can be synthesized according to the above methods.
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\' I /-~ NV6 T-91 T-92Hc , T-93 T-94c _r, " r No O
T-95N / \  T-96/-~ 45 WD 2004/ 024896 PCT/U82003/030959
ERNCLSTRUCTURE T-970 T-9%$4-0 T-99° T-7
wo ZWI‘B%% 46 WD 2004/ 024896 PCT/ US20031030959 [BYHH BR2003i030959

Compounds of Genus || may be synthesized by any
conventional reactions known in the art. Exanples of
synt heses incl ude t cactions, designated
wmha|c§Wmmll i C £ e | | NH NH2

Project - |

Ri1

1 23 456 7 8 ¢ 10111213 1415 16 17 18 19 20

QN EWN—

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

R; and Ry can be chosen from Substituents 1-20, as shown below.
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FH' fh, retx -=- NR H Greduction | K _CN 47 WD
2004/ 024896-Synthetic Schenme Ila 0 NC HZN + NH NH2
XN~- &NO2 Pd2dba3 H PtBu3, DWP 3 i)LiOH H2O0 aq H202,
WO24040248%6 i) ag. HCO 0 4 HOAc 110G MeCH PCT/US2003/030959

@Uﬂ@@
Fogoged 81 Pos
SEPCIRO Ly

F
F
OH ‘
F F
F OH O
18 19 20

Compounds of Genus I
[0135] One family of small molecule IgE inhibitors is defined by the following

genus (Genus III):

Genus I

[0136]  wherein I. and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF;, CONH,, CONHR and NHCOR;;
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conc. HC reflex B LiOH, H20 5DVE, H20 refl ex
PCT/ US2003/ 030959 HO O RINH2 R1L HN 0 NO28 EDClI, HC

HCBt, Et3N DMF, 60C RTHN 0 9 R2 Pd/C, P )
WO RIS | B A RL RN O N2 6 EDCE, Hol  HOEETIOg08q030959

DVF, 60C

[0137] 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;

[0138] wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted allyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, 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;

[0139] wherein said substituted polycyclic aliphatic groups, substituted pheny?,
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, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, hydroxyamino,
alkoxyamino, catbonyl, OH, OCHs, COOH, COOR" COR’, CN, CF3, OCFs;, NO;, NR'R/,
NHCOR', and CONR'R"; and

[0140] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polyeyclic 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.

[0141] The following specific compounds were synthesized as described below
and found to be active in both ex vivo and in vivo assays. They are encompassed within

the definition of Genus I1:
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7 NO2 NO2 . N2 Synthesis of the Conmpounds of Cenus If
[0127] Synthetic Scheme Il shows one nmethod that can
be used to: prepare the conpounds of Genus I1.
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(01321 Starting materials not described herein are
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FT 2 H3C 6 7 Cf 11 12 3 CH3 8 13 CHF 16 17 1%
PCT/ US2003/030959 4 5 14 OH 19 10 15 20 Cor‘r‘pounds of

Genus |11 [0135] One famly of small nolecule Ig
WO 2004{i348% ors is defined by the follow ng genH'éT”(U@Q‘i’é@30959
111): HR

[0142] Compounds of Genus III may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Scheme III:

Synthetic Scheme III

Lewis acid

2
# “NH-NH, O Z

e /NOZ — /N02
H \ 7 R;-NH, N7
R-;"‘N | o N -(—-—-—-———-HO 1 = N
2 0;7 SN
0 N
Reduction ~
H
= _N R
NH; 0 SR 2
\ / CE’I'LRZ N/ ©
e _—N =
}]_| R 7’_‘ N
Z N ﬁ
Q

Synthesis of the Compounds of Genus Il

[0143] Synthetic Scheme TII shows one method that can be used to prepare the
compounds of Genus ITIl. Oxne skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus IIL
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.

[0144]  Compound Q is representative of the compounds in Genus III

[0145]  One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes

above to make compounds L-Q.
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Genus 111 101361 wherein L and M are independently
selected fromthe group consisting of H™alkyl,

aryl; ‘substituted aryl, hydroxy, halo
wo 2@%@’%& kyl ansi no, nitro, cyan, CF3, OCF3, %Eﬁ,s@osmswsg
CONHR and NHCORI; 51 WO 2004/ 024896 PCT/ US2003/ 030959
[01371 wherein R is selected fromthe group consisting
C14Cq, | el ds L-
o[{()l%]k %ﬁ%x%fe{’% v\%i)ed hddeih fdf’ﬂfébﬁ%%éfhnorﬁ fompoun s L-Q

yl am™n erein said Cl
of the ggtfefreé knfbodimérts tbe PequirenEnts ﬁmmgteoﬁveagsxupalagwgeneraﬂy well

ooy i S o ey e o
appropt ﬂf}%r%ﬁgﬂﬁg @cgéégnléglﬁgk gtt FﬁJcEééles of 3B Gehemes herein,

Substitute pol ycyclic
althoug}h smﬁgmlps gragups be mpsasslyutlewaml yhmoldu@um arphesniayal of such

smtab]guggtggwpgtggﬁéﬁm ft b e ??Etlnc?/tjg naF) ﬁévésw see for example,
T.W. GRERE CpY&bl: §sf RahpanRHmaERSY, Im o@NeRer&kNa0E].,
eréin said heteroaryl and sai d substl tut ed
hidtL 47} oarBie cpmmmtsn of - $heharastivas odescribathehaspin i gisolated by

conveilihg) Sermh ohPrTae, SR Sy A, fene.

V\ﬁﬁ g n Sﬁhﬁm% Hﬁﬁbﬁélh‘tn%ﬂ dgdkrived Gletein akd @Mlablé Ginompially, are
bstituted substituted naphthyl and

Imowrs obstn bmpmpaméfoymhqu kgomdniheas substituents,

stl1tu ;
RUBLY, P S ERS LRGS0 BB reacting
the a;giﬂ@;]ﬁ{dté W @ kedywithl kysltmcﬁmh&tmd Wigetlakink \df, the compounds of
kyl am noal | cyl, hydroxyal kyl, hydroxyam no,

compaaine¥y@ni no, carbonyl, OH, OCH3, COON, COOR COR , CN

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

[0140] wherein R is selected fromthe group
Com @z@ﬂiﬁbﬁ"@en@sm H, al kyl, substituted aI kyI C3- 9

a q%ﬁilt Ik%:/é qurgﬁwft maﬁﬂwﬁq%% ‘Bﬁ@ *59 s 18 rﬁ%ﬁﬁ%{‘%%? ltflec following

t ed naphthyl, heteroaryl and substi t ut ed

genusggtglzlééo%?yl wherein said heteroaryl and said
substi t ut ed het eroaryl contain 1-3 heteroatons,
wherein said heteroatomis indeggndently selected
fromthe group consisting en, Rgxygen and
sul fur. [01411 The fol | owi fig sr/wlw\fq\l[Fconpounds wer e
synt hesi zed as described b® ow/and lfound to be active
in both ex vivg and in vivo Qhey are

enconpassed hi n
_V% e

R Genus IV
[0151} 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 NHCORy;
[0152]  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;
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the definition of Genus 111: 52 WD 2004/ 024896

PCl' /US2003/030959 \ N~ ~ N MOL NUMBERMOLSTRUCTURE
U1l U2 N~ Ubacl~ U6\ O/ r \. 1 NWI-7
WO 2()@4/@@8?(\ U9Q I1f UI1IQN 10 U 11 PCT/US2003/030959

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

[0154] wherein said substituied 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, hydroxyamino,
alkoxyamino, carbonyl, OH, OCH;, COOH, COOR” COR’, CN, CFs, OCF3;, NOy, NR'R”,
NHCOR’, and CONR'R"; and

[0155] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyi, 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 sulfir.

[0156] The following specific compounds were synthesized as described below
and found to be active in both ex vivo and in vive assays. They are encompassed within

the definition of Genus IV:
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synthetic reaction schenes may be used to synthesize

t he conpounds of Genus II1.

the art w Il
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reactions
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e preparation of
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R4---~ HN L, R Genus IV [0151] wherein L and M are
i ndependent | y~sel ected fromthe group consisting of

H, al kyl, alkoxy, aryl, substituted aryl, -hydrox
‘VOZﬂEW&&QK, am no, al kyl anino, nitro, cyano, dﬂ@UUéEﬁ@Wmﬁ9

CONH2, CONHR and NHCOR1; [0152] wherein R is selected
fromthe group consisting of H Cl1-C5 al kyl, benzyl,

V-28

p-ftoorobenzyt—ang di=—ar Kytram o] al kyl, wherein said
Ct-C5 alkyl |is sel'egted fromthel group consisting of
a straight craln, ¢branched or cyclic alkyl; 56 WD
2004/ 024896 |P 2003/ 030959 [ 053] wherein R and R2

are 1 ndependently selected fromthe group consisting
of H, alkyl, substituted al kyl, C3-C9 cycl oal kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups,
phenyl , substituted phenyl, naphthyl, substituted
napht hyl , heterocyclic, polycyclic heterocyclic,
heteroaryl and substituted heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3
het eroat ons, wherein said heteroatomis independently
sel ected fromthe group consisting of nitrogen,

oxygen and sul fur; [01541 wherein said substituted

pol ycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl
contain 1-3 substituents, wherein said substituent is
sel ected fromthe group consisting of H, hal ogens,

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

al kyl, substituted al kyl, dial kyl arni noal kyl,

hydr oxyal kyl , hydroxyam no, al koxyam no, carbonyl,

OH, OCH3, COOH, COOR COR, CN, CF3, OCF3, N2,

NHCOR , and CONR R ; and [0155] wherein R is selected
fromthe group consisting of H, alkyl, substituted

al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , substituted naphthyl, heteroaryl and
substituted heteroaryl,
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wherei n said heteroaryl and said substituted
heteroaryl -contain 1-3 heteroatons, wherein said
het eroatom i s i ndependently sel ected fromthe group
WO 202484 i ng of nitrogen, oxygen and sul fur. PLOKSEAINESI
foll owi ng specific conpounds were synthesized as
descri bed below and found to be active in both ex
vivo and in vivo assays. They are enconpassed within
the definition of Genus IV: 57 WD 2004/ 024896
S2 %t endOrvNEMB LHEJdRE Mnsl Gohentional
1gbgn 30@%9@/5-}%%9%%% b A vl }\1/ 12
reactiond- ko8 MCh200Y/ OR48SleOf/ ysiiessy dadedo the fofloying reactions,

designa}:/e_d1 gynct)he}t/i_c]SZ:heme IV:

Synthetic Scheme IV

Lewis acid

P 2
NH=NH, O &

Reduction

Synthesis of the Compounds of Genus IV

{0158] Synthetic Scheme IV ‘ShOWS one method that can be used to prepare the
compounds of Genus IV. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used fo synthesize the compounds of Genus 1V.
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.

[0159] Compound V is representative of the compounds in Genus IV,

[0160] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes

above to make compounds R-V.
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V-1 a V-19 V-20 V-21 V-22 V-23 V-24 V-25 V-26 V-27 O
59 WO 2004/ 024896 PCT/ US2003/ 030959 V-28 60 WO
2004/ 024896 - PCT/ US2003/ 030959 [ 0157] Conpounds of
WO 20438 v may be synt hesized by any convent i ohal/USz003/030959

reactions known in the art. Exanples of syntheses
include the follow ng reactions, designated Synthetic

TR, e bR SRRt ey aebgis v
of the ?ﬁéaftdﬁgda Eﬁ@ﬂ%ﬁix&@%’tﬂé heqiienBute e protctivngraps areghoetally well
o e oA 9 B e ST B g BB e e of
approp?i%{go ﬁrrote%tmg ig%u%rs §9hecessarily 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.

[0162] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0163] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0164] The salts of compounds R-V desctibed above are prepared by reacting
the appropriate base or acid with a stoichiometric equivalent of the compounds of

compounds R-V.

Compounds of Genus V'
{0165} One family of small molecule IgE inhibitors is defined by the following
genus {(Genus V)

Genus V

[0166] 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;

[0167]  wherein R is selected from the group consisting of H, Ci-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
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synthetic reaction schenes may be used to synthesize
t he conpounds of Genus N. Further, one-skilled in the
art will understand that a nunber of dif.ferent

WO 2W4{0%48%¢ s, coupling agents and reaction condCH/USAGI3HANNS9
be used in the syntheses reactions to yield conparable
results. 10159] Conpound V is representative of the

corzpounds in Genus N [01601 One skilled in the art . .
UD1648] appwhetein B anghRaare indepandentlyeselesinddiem thggroup consisting of

h | . L. . . _ ]
o) b0 SRS, AL SRR RS i
groupsS RaWdtin@ed OpdIREyelis ealiphRitomprapisc hphwayl, baibatitptedp phetyd ynaphthyl,
~used in the processes _above to make conpounds R-V. 6%
substitoped 2uplthka besroPEtio U paFlS JuBeropysliss | NAsoRRL and subsiituted

ot RS A e S St k8 0 ket

whereifi @6idi Ketsreambm fsoindgrenteantlyi sekecigdoiua the exrgem epadidtipg vl ditrogen,
recogni zed by one skilled in the art of organic
oxygencand fild¥Ry, and accordingly the use of appropriate
cti OUNS S\BsHARELPEREI I Afpphtie st B@stituted phenyt,
gpg%@sseg%g% TE§&§E %nes ?e?é?n, g@tho%gﬁ¥;uch grou&% ?
substituted/ mphthve e pswsttued hbtasuryht extaih ni 3o gulstitesntsarigherein  said

. renpval of suc sui table.protecti.n ro are-wel |
substtiepbpelc BT AE PR S haPpy, B geets, Meony group,

- i A PAi 9k OTabiinGu T Ot ok yHlIEN, IR Gxyamino,
s RSy, S S AT TGN s ine
alkoxypmmdy carboufl, Oble W& tGRPHY, i BER hEPRiGF3a ALK, NO, NR'R,

isol at Y, ..conventi onal nmeans such as extraction,
NHCC)-gpﬁﬁﬁgﬁg&%Ba% romat ogr aphy, and the Iike. [0163]

Soer6]i Ng wiRks Ralissd@tediesarthd gebupesoniivting of B alklyhbbstituted
commercially, are .  known, or can_be pr paer tﬁ’ .

alkyl, fistGodyclosnh swbstineedr¢s-Cy omslnaliple Rolyqyslips aliphatics, phenyl,

i 3 ' -— Mt ERRAE RBsHtBREtHdoaryl,

s SRTROE oM SEELREE IR, R BOSDIAT hetpaticoncy

whereia Guidvhbtertaryd fantheid suhstmtaiishaéroarsd mootaimi 4 -Rhvteroatoms, wherein

.., Conpounds, of Genus V [01 e fam ly of .smal.l .
said hghgioBtaR & InGEPFITRY $gpasf ?Oafbo?h%@a’“sy%flﬁléﬁ?% °F Silfaggn oxveen
and su#gflus (CGenus V): , R2
[0171] Compounds of Genus V may be synthesized by any conventional

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

designated Synthetic Scheme V:
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H R Genus V [0166] wherein L and M are independently

sel ected fromthe group consisting of H -al kyl,

al kox aryl, substituted aryl, hydroxy, hal ogen, B
WO 2489 2 Kyl arnino, nitro, cyano, CF3, OCF3® g@%ﬁﬂ@?M3mb9

CONHR and NHCOR1; [0167] wherein R is selected from

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

p-fl uorobenzyl and di-ai kylam no al kyl, wherein said

Cl-C5 alkyl is selected fromthe group consisting of

a straight chain, brggaihetc BeheeyecVic al kyl; 62 WO

2004/ 024896 PCT/ US2003/ 030959 [0168] mhereln Rijand R2

are i ndependently selected fromthe group

of H, alkyl, substituted al kyl, C3-C9 cycl

NoE Syibst st u cycl oalleyis @idol ycycl ] { i
I_gilou S sub tItLIt Bpol yTyTtit ari phgta ups,
phéﬁ'[/lf", 2substitored phenyl, naphthyl, “Sub$titut edﬂ

napht hyl , heterocyclic, polycyclic heteﬁbcy
het eroaryl and substituted heteroaryl, where
heteroaryl and said substitu Eﬁeteroaryl
het er oat ons, wherein said

oxygen and sul fur; |

polycyclic ali pha ﬁ subst i t ut eduphes
substi @t ed n hy and sg‘Est i tuted beterogryl " H
contain 1- ubst ituents, erein said substituent is

sel ected from t he group consi st I,&a of H, hal ogens, 0
, al koxy group, d'_pt ed al koxy,
Supsti it agiual kyl ,  di al\ky? am ndalNkyl
yI.,_h.)Ld,r.gxy i iR, /a koxXyam o, c
t , CF3, OCF3,
N and CC]\IR” R R4HaN ] wherein Ryuh
from thhe group consisting of H alkyl, substit ut edH
al kyl z C3-C9 cycl oal kyl, substituted C3 C9 cycl®al kyl ,
polycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , substituted napht hyI het eroaryl and
Synfh@&#tﬁﬁh@?’@éo%@iséfm /" wherein said heteroaryl and
lqu u bs%}n"tllcljg‘t ds Heh Ry 0%h¥ivs %ﬁ@gﬁétﬁbdlﬂﬁt et 86 Q@&Pfﬂsprepare the
eteroatom I's 1 ndependently sel ected
compdundmoff [Gengs & p Onerskilddd ingthe fartnwilk ggeesiate )tklgeen number of different

synthetic reaction schemes may be used to synthesize the compounds of Genus V. Further,

ar bonyl

RqHN

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 conparable results.

[0173] Compound BB is representative of the compounds in Genus V.

[0174] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make compounds W-BB.

[0175] In the processes described herein for the preparation of compound W-
BB 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
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and sul fur. [01711 Conpounds of Genus V may be
synt hesi zed by any conventional reacti-ons known in
the art. Exanpl es of syntheses include t:ihe follow ng
WO 2944248P0ns, designated Synthetic Schene V. @EIVEZ2003/030959
2004/ 024896 Synt hetic- Scheme V + --~-~ Lewi s acid
NH-NH2 "CN RIHN u-N z --Sr R1IHN u-N AA BB Synthesis
.. . of the Conpounds of Genus, V [017 nt heti.c, Sche vV
suitablerpiectisigezruns B vehdmopaingh e&é’ﬁl)f% 3&%@#&8 for example,
GREpO¢ ERBu i -Orglrﬁ hinb e MpidhEN&T frofky, hos1.
T.W. appr‘gc?gbt?%&?ﬁat n%{rrb r ((:J?H(}H f?er"ent }hg)rlnt hgtiyc .
r [94e6) on Theheroelacisayf btheusettivns sdastiitesi Aere¢ine are isolated by

co unds of. Genus V. Further, .one skilJed in,t art
conve%q%aﬁ@@rs%w& fon, ditiligen.shramatpepghy ST
F@qm ngg Snatéifls H6CEdSEGPCRAL 410 rlﬁfaﬂﬁge Zﬁnﬂﬁé%@ially, are

e syntheses reactions to yield conparabl
know, es cdnt b prEfitdBhy Ostheds kdoBsin theraglpr esent at i ve of the

c unds., i n S 4 e skidled in the ar .

o8l pobe Rk e ndid R e iR afo Bl by reacting
the aﬁlp%ﬁrﬁfé ba¥d lob dcRE QG Z€ siidhidthbteRSedquivilba 8PRhePEdnddcinds of

eaction conditions fromthe anal ogous reactions
compasindwh-BB. ot herwi se known whi ch may be appropriately

used in the processes above to nmake conpounds W BB.

[0175] In the processes described herein for the
CompMn@Egr@éﬁu@WIOf compound W BB of the preferred

enbodi nents, the requirenments for protectiv roups )

al0d 7¥e n e Qael fpmil of small aaejarule dekp jnhahifors i #@%&f%i by @ﬁéollowmg
genuseéénugfvmrgani c chemistry, and accordingly the use of

Genus VI

[0180] 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;

[0181] wherein R is selected from the group consisting of H, Cy-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;

[0182]  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, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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appropriate protecting groups is necessarily i nmplied
by the processes of the schenes herein, although such

(g fﬁ may not .be expressly illustrat ed.. I'ntroducti on
WO 2814248 8oval of such WR2NH2 PCT/ US2003/ 03095 T/Hfi2003/030959

reflex RILHN U N 64 WD 2004/ 024896 PCT/ US2003/ 030959
sui tabl e protecting groups are wel | knovvn in the art

wters ] B3 S e85 e ST ol W RD B o,

oxygenaqlrd@ﬂﬁlg.%l [0176] The products of the reactl ons
describéd herein are isol ated bﬁ conventi onal nean

s[utsslas avhiereire siid rrubstiteted | podydyeshc abma@ﬁagr@gﬁaﬁﬁkgﬁﬁﬂg% Phenyl

t h .. [0 0 | d
s gt |90 Pl PR el ! GRRRRS s
subsunté%t &fs%&%fea%@a{ aﬁ%&&f Sorcising of 1, A garis, po]ﬁzﬁdl&ﬁdnsTﬂkoxy group,

salts of conpo BB descri bed above are prep

substitupgd alieay,i alkyl, substitesdr byl disdopanmonkyladydronyaliyla ﬁy‘ﬁfoxymo

sl SRR L L0 Shobite RPRAERPTocr, N0, MR,

NHCORANIMCONRSRB A ol ecul e I gE inhibitors i s defl ned by

the fol [ owi n enus (CGenus Vi 0 R,

[0184] where%l Rg is selected from the)group consmtmg of [ﬂ\l alkyl substltuted
alkyl, C3-Co oycloalkyl, 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 sulfuz.

[0185] Compounds of Genus VI may be synthesized by any conventional
reactions known in the art. FExamples of syntheses include the following reactions,

designated Synthetic Scheme VI:
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Genus VI [0180] wherein L and M are independently
sel ected fromthe group consisting of H, alkyl,
al koxy, aryl, substituted aryl, hydroxy, hal ogen,
WO 204P2H896 al kyl ami no, nitro, cyan, CF3, OCF3, PCONS2003/030959
CONHR and NHCOR1; [0181] wherein R is selected from
the group consisting of H C1-C5 alkyl, benzyl,
p-fl uor obenzyl and di - al kyl no aIkyI wherei n said
Cl-C5 al kyl is sel eS¥il eﬁ%%ﬁ% Vhroup consisting of
a straight chain, branched or cycllc al kyl; [ 2t
wherein R and R2 are independently selected N T
group consisting of H p@kydcid substituted al
O N3 cycl Sy substituted G3-C9 1o
|i hhgtT Pt groups, substitd
allphatlc groups phenyl, substituted pE%nyI*‘I N
napht hyl , substituted naphthyl, het er ocycl i C3
polycyclic heterocyclic, hetergaryl and substit\ted _
heteroaryl, wherein said h /b?ﬁg and said -
a

substituted heteroaryl co hgt. etrgggoms 65
Dl

20041024896 PCT/ US20031030
is independently sel \‘ron1the group copadiz g
ni trogen' .Nimsygen® ur; [0183] wherein sai dH
substituted pol clic al®phatic groups, substphuted
phenyl , O sub tuted naphthyl and substituted
het hHrRpntain 1-3 substituents, wherein said
uent is selected fromdhe group conS|st|ng of ©
al ogens, | ogens, _allkoxy gro substi t ut
y, a £8$0¥Er?t i tut XZ di a] kyI am noal kyl, 4
. alkox ,
CN, CF3, OCFX

NHEDR |, and CONR HRNw 0184] wherein R 18

fromthe group consisting of H alkyl, substitFﬁ{eo‘~1

al kyl, C3-C9 cycloal®yl, substituted C3- 09 cycl oal kyl ,

pol ycyclic aliphatics, -phenyl, substituted phenyl,

nap Y, sub phthyl het eroaryl and
Synma%ﬁﬁEFW(ﬁ’%%”ﬁ%%eigéﬁgﬁﬁa wherei n sai d het er oaryl and

S0i 86]s UbStyithetie chebeVdahyws onntreitodithdt ¢natter wad doprepare the

compoﬁll};@e);]gllf %gnlgq? Igﬁp I?};eatg% at %51“&'1%?& nm,dl g%%{] att%éusgg g ﬁl%%%)ﬁ]a of different

syntheﬁb“rfeﬁ% tionl e%ﬁ:g‘les% P Yendsedoto @?ﬂﬁ%s% th@)olifpounds of Genus VI

Iz conventi onal
Further one skilled in the art w111 understand that a number of different solvents, coupling

agents and reaction conditions can be used in the syntheses reactions to yield comparable
results. _

[0187] Compound HH is representative of the compouﬁds in Genus VL

[0188] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make compounds CC-HH.

[0189] In the processes described herein for the preparation of compounds CC-
HH 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
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reactions known in the art. Exanples of syntheses
i nclude the follow ng reactions, designated Synthetic
Schenme VI: 66 WD 2004/ 024896 Synthetic Schene VI .

WO RS9 E DD Synt hesis of the Conpounds of GePfcEUf3003/030959
[0186] Synthetic Schene VI shows one nethod that can
be used to prepare the conpounds of Genus VI. One

. skilled in th i ] '
st Sl B ool bl RS S bl BefiRe by enamle,
T.W. S¥ehE ePr@BcttREGRARD RUOEHNRS S yottes B VViley RNt TE61k), 01981,

skilled in the art will understand that a nupber of
dI0P8} entTheolrednats elodhe i eacticngedescriied hewgin j wp isolated by

conditions can be, used i.n. S ' 1.0
comf R RSP R I, o R RBRRT I i R
I RADEP eNtSbiting Ahtetile 100 dpauiddd Hefeifcainel avallabld OdBiBkrcially, are
One skilled in the art will appreciate variations in
known, lye carplriprepared iy methpdsinowngpn|the adcogni ze vari ati ons
[ appop.at [ irt | e
P2 ool S of, LSRR CER UAREOLS Mok D o prepscd by
reactinfbfic REpRPBaGIHsa e hyidusidda stoidHiempiriccembedent alf theecanpounds of
make conpounds CC-HH. [0189] In the processes
compgyde hEdl-herei n for the preparation of compounds CC-
HH of the preferred enbodi nents, the requirenents for
protective groups are generally well recognized by
Compamels sKGehwsd/iIn the art of organic chem stry, and

di h f i . [ i
183 co e FpinnF et pEVEAE BEoBLERE Sidhel B Buiowing
genus!aggﬁisrvﬂ .al though such groups may not be expressly
i ustra% ed. Introduction and renoval of such

PCT/ US2003/ 030959 N H CC 0 RCN

Genus VI

10194) wherein L and M ate independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCF3;, CONH;,, CONHR and NHCOR;;

[0195] 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;

[0196] wherein Ry and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, 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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AOH H+, reflex - 11 02N-C. 67 WD 2004/ 024896
PCT/ US2003/ 030959 suitable protecting groups are well
known in the art of organic chem stry; see for

WO 20848H8Pe, T.W Geene, "Protective G oups i RCOU§AHWBEH30959
Synt hesi s", WIley (New York), 1981. [0190] The
products of the reactions described herein are

DA ¥ bt A RURBERS Ry Sl ihals ieuine; iisdited phenyl
subshhﬁ%@rﬁabaﬁﬂigﬂ%ﬁr ‘s@dsﬁhﬁ&f heRRfE1 DeshtdIRT €I3N sAbBitand, |\@Hér@m said

comre y, are known, or° can be prepared by
substitwent tomtkecter dvom the grbep eonsistih® 0OH] hathgens apalghadégens, alkoxy group,

s §BRAREWE, EEASE AR RSHGHRT, GRBSSB, ryorymive,

c I Ofy, @Sy, a0t @foom'ecgmg oW &F;00CF;, NO;, NR'R,
alkoxy %gg%ogﬁggﬁﬂifﬂq. %poun ds of Cenu [Of93] 8he 2

NHCORyandyC@NRSRG hd ol ecul e 1 gE |nh|b|tors is defined by

[Iﬁﬁy’rﬁlo' l oﬁegq%hRﬁ%gﬁz C&ﬁ%e&(g%ltﬁ%l O@R%’H&F@%éﬁeét e 1’fsl}%?nt1tuted
alkyl, tdgecgg [QURaBGNS sdistiged of;-6; @lcl@alkylalﬂ@gwch@r iphatics, phenyl,

subst.i tuted aryl hydroxy, %1 anlno al kyl ami no,

substityfied rphenyleylgpbthyk;psgbst@ﬁ WR g_ﬁ@ smbmed heteroaryl,
e AR Rt RS SN i

said héleroalolsy iﬁiﬂd@penﬂ]eh&‘j/ sel‘vattecll @rom g groGh- cﬁﬁsﬁinkg/ of inftrogen, oxygen
sel ected fromthe group consisting of a straight
and sulffaj n, branched or cyclic alkyl; [0196] wherein Rl and

e I Vi r 1
%nsﬂs (i ng%gé%ﬁlﬂﬁgdf (Eaﬁj’seggﬁgltal t%“g%ﬂ%ﬁ%%@ i%ésangg conventiona
reactlony dhm&inkm the uins t IE}lﬂtrE;ﬂles(Ef Gontbyssis oimiclyle | thsofolloydng geactions,

|c substituted polycyclic aliphatic
demgn%?@% eBﬁ@ﬁ@q ggﬁ%stituted phenyl , napht hyl ,
substi tut ed naphthyl het erocyclic, polycyclic
het erocycli c, heteroaryl and substituted
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heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatons,
Ziﬂ\:ﬂzr ein said heteroatomis independently selected from
WO 402819 up consi sting of nitrogen, -oxygen anBCT{S2n/030959
68 WD 2004/ 024896 PCT/ US2003/ 030959 [01971 wherein
sai d substituted polycyclic aliphatic groups,
substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 substituents,
wherein said substi 1Hﬁfﬂé" ed fromthe group
consi sting of H, hal%genst{d&&%@%gﬁggens, al koxy group,
substi tut ed @l koxy, al kyb3 subl?t ituted al kyl,

| kyl ami - hydr oxVEFRVE, hydroxy ; == Br
OzN“@Qx ani no, yl , OH OCH3, COOHO: N N,
3, N , N NR R, NHCCR',andCOgE - Nand
e

[01§81 wherein R is selected fromth oup
consisting of H alkyl, substituted alkyl, (?-cg

cycl oal kyl, substituted C3-C9 cycl oal kyl, pol cﬁmi c
al i phatics, phenyl, substituyted phenyl, naphyhyl,

substituted naphthyl, heteroayl 'ahd®&tbs N§
het er oaryl , \@E%@@M@ns
subst i {gitgd- heter iy cont#i n 1-3 hetero

‘wherei n 2s3rd het er oatlomgigs i ndependent | ysel ected
fromthe gro consi sting of nitrogen, oxygen and

sul fur. [019 Compounds of Genus VII may be
fyn | z6d -py Namy conventional reactions known in
: b npl es of syntheses include the foll ow ng

LLr eact Hon desi gnated Synthetic Schene VII: 69 WO
2004/ 0243%341} hetic Scheme VI1 0 B N NH2
Lew

u \ed == .CN

RedBeductien acid 0 /[?\ L o o
HzN'E" P ,: N NHiRe > R1_I«-[N—E> h N\ //U\ H i
H N
MM NN H

Synthesis of the Compounds of Genus VII

[0200] Synthetic Scheme VII shows one method that can be used to prepare the
compounds of Genus VIL. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus VIL
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
resulits.

[0201] Compound NN is representative of the compounds in Genus VIL

{0202} One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make compounds II-NN.

[0203]  In the processes described herein for the preparation of compounds II-
NN 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
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PCT/ US2003/ 030959 Synt hesi s of the Conpounds of Genus
VIl [0200] Synthetic Schenme VII shows one nethod that
can be used.to prepare the conpounds of Genus VII.
WO 200482484 | | ed in the art will appreciate that PATHHSH30959
- of different synthetic reaction schenes nmay be used
to synthesize the conpounds of Genus VII. Further,

Qne skilled in the art wll understand that nu [ .
apPrOPRLC A PRI TOWs| I%Bﬁ?eg?“_ﬁ% PPy Dsdmessi 81’?%%%’ Fos berein,
althou@f’éei\@gtggg% G R &8dedsly [IRRLAAL NRSGAICHBRAGHE 9BBoY4l of such

ardble results. [0201] Conpound NN is
suitable protesipgteaips erowell kooworip thenars of nrgasiechemistry; sep i example,

On illed in the.art w.l .eLl i-abi '

T.W. G ot Gripeit Dhriie Syt e Bk CBR, 2hil Toste
i[mqrﬁe afPRE OROUARE bPaGk edichoRdi dds@iited! hemBih hare isolated by
ana

ogous reactions shown or otherwi se known which
conventinyalbmeap gudipasicatra¢tjon, distillpion, sbromasegraplos and Hipdéa: o

nds_ 1) -.NN._[,0203]. |.n t \ .
TESE orS Bl 1l RSP 8 AEOBIARE oyt o
known )Y @h HehRepatf 19 meghodskaskiranthe.artt he requirements for
protective groups are generall wel | recogni zed

46206l | The salis affrempopnds DNy «leperikedeabpys prawaet? by reacting
accordi . f : /
the- aoBEFFoR B o gfido S0P p, SRS, SRl jof, e comwounds of
compotieles i |y inplied by the processes of the schenes
herein, although such groups may not be expressly
illustrated. Introduction and renoval of such
j ecting groups are well known in the art
C"mp"g‘#&%‘?’%ﬁ?‘g chem stry; see for exanple, T.W G eene, )
"[P2@tject One f@ndy ps siall @nglasile ISy mthbitirs is dafined\by(thedollowing
QYE%‘;’EI% é§81. [ 02041 The products of the reactions
genus JU% herein are isol ated by conventional neans
such as extraction, distillation, chromatography, and
the like. [0205] Starting materi al E) not descri bed
herein are available commercially, yjare known, or can
be prgpar d by t hods, known /i h art.p 0206] The
sal t s"*bf npgunds [ atyqve “are prepared
by reactin e appr opyTa \bas or gcid with a.
stoichi ong{ri gV rvalpgnt- o ‘ e conpounds of
conpounds 11N, | M

R Genus VI
[0208] wherein L and M are independently selected from the group consisting

of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFs, OCFs, CONH,, CONHR and NHCORy; '

10209} 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;

[0210} wherein R; and Ry are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,
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Compounds of Genus VIII [02071 One famly of snal
nol ecul e I1gE inhibitors is defined by the foll ow ng
(Genus VITI): R2 R Genus VIII 102081

wo Zgﬁg&ﬁ are i ndependently selected fromthe 9%65%0%30959

consisting of H, alkyl, alkoxy, aryl, substituted

aryl, hydroxy, hal ogen, am no, alkylanino, nitro,
h SR; torf?FE hd. g&’gi 1y SEREER R DEGERp coHRBR9 of nitrogen,
W eref\}'\% el’hﬁ%o’%% sel ec‘3 }é%r%m t he group consi S(t:I ng of H, g
oxngmmniﬁﬂﬁhkyl benzyl, p- fluorobenzyl and di - al kyl am no

SR EEERECH: PR R -
subshiﬁﬁégegg%@gm Irmd ]sggéthlted"‘T%’é&bﬁ?zﬂcoﬁ&% R2.3 aistituents, Wherem said

y selected fromthe group consisting of
substithientd$ kelectedsfrmtthe gioepl cabsiging of 3, dgilageos, galybylogens, alkoxy group,

subsntét%g@g]gg ut g&'ﬁyﬁgﬁ&g@?ﬂm% ﬁ%’ ! Cdﬁ%}g’gﬁ%@f hgrdroxyamno

| cartiabs IR UbE ﬁp@@mﬂ ,COBRN MR, CNULEt, OaFLNO,, NR'R’,

napht'hyl, héterocycli polycycllc heterocycllc
NHCGOR? ameQONR Bricendubstituted heteroaryl, wherein said

B a8 o S e SESR AL, R

alkyl, vxﬁgi@l By:ﬁ@dlﬂylh esﬁ;amattea MO, Tl RYEDERGENpblycpelce atiphatfos ophenyl,
oup consi sting of nitrogen oxygen and sul f

SUbStlt[U@FZilane enashfhydashsiiytssh panhtiad, petejedayrl snd amhsaﬂlé?‘f beteroaryl,
r d
e U S RO A0 RRRYy GO LU, DDA GMoRRwherce
said hetefs=80M i dndbpesddndyiseleetet] framstbb egbw consstinghef gjtropm, oxygen
consi sting of H, hal ogens, polyhal ogens, al koxy group,
and suliypst i tut ed al koxy, alkyl, substituted alkyl,

ai‘%%y' a@blﬂg | of Gx&&soxaﬁl }ﬁ)ﬂkr b(%éq'ﬁtﬁésxzw B9 an Pany cony conventional

am no, ony , OH,
reactic@B3kn@aF3n m@Qart Nmmplewmnthwn@ idie fhe faﬂ@mng reactions,

wher, n sel ected fromthe group
desz‘%&%i‘%%@% V&bﬁy substituted alkyl, -C3-C9

cycloalkyl substltuted C3-C9 cycl oal kyl,. polycyclic
aliphatics, - phenyl,
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substituted phenyl, naphthyl, substituted naphthyl,

het eroaryl -and substituted heteroaryl, - wherein said

bet eroaryl and said substituted heteroaryl contain 1-3
WO 209é028%at ons, wherein said heteroatomis i nG@EHARAERIOPIHST

sel ected fromthe group consisting of nitrogen, oxygen

and sul fur. [0213] Conpounds of Genus VIII nay be

synt hesi zed by any conventional reactions known in

-the art. Exanples of syntheses include the follow ng

reactions, desi gnagﬁghgewgdhghiewﬁpherre VIIl: 72 WO
2004/ 024896 Synthetitc Schenme VIII NHNH2 Lewis acid 00

rr 0. /=" Ht, refl ux. NH2 0 CH .-0O RHN "-J R

NC@ VEN | H ss_PCT7US2003/ 0309FINTT
is of theiCdnmpounds of Genli§ A4y 0

Synthetic Schenme VIII shows one nethod that gapahe
used to prepare the conpounds of GeR¥s Mme
skilled in the art will appreciate that a n er of
di fferent

0 B R]NHZ Q, 3 ---/BI'
>N\ ST r i N
— R1HN>\_% H0>\—'/ N \_7
Ve PP
/ QQ

N RyNH,
N

SIS 3 S
< N\ 4/ Hhreflux Q N == OH Q > A — NHR
Rk N —— S0y T e T
RR H H
. 38 TT

R4HN RyHN

Synthesis of the Compounds of Genus VIII

[0214] Synthetic Scheme VIII shows one method that can be used to prepare the
compounds of Genus VIII. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus VIIL
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.

[0215] Compound TT is representative of the compounds in Genus VIIL

[0216] One skilled in the art will appreciate variations in the sequence and
furtl_ler, will recognize variations in the appropriate reaction conditions from the analogous
reactions shown or otherwise known which may be appropriately used in the processes
above to make compounds OO-TT.

[0217} In the processes described herein for the preparation of compounds OO-
TT 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 heréin,
although such groups may not be expressly illustrated. Introduction and removal of such
switable protecting groups are well known in the art of organic chemistry; see for example,

T.W. Greene, “Protective Groups in Organic Synthesis”, Wiley (New York), 1981.
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synthetic reaction schenes may be used to synthesize
t he conpounds ~of Genus VIII. Further, one skilled in
t wll understand that a nunber of different
‘Vozggﬁqgﬁﬁs coupling agents and reaction cond?f?@ﬂ%m%@ﬂwsg
be used in the syntheses reactions to yield conparable
results. [0215] Conpound TT is representative of the
Vit e | hide i@ldted b

oRPASE - T P80 48 1 Rdine adthen B MeCidlded by

~ convehtiddad flean¥buich ds@Rageticte disalatiin Olimmaﬂogrhphﬁppd &mlﬂat e
reaction conditions from t he. agal ogous

SHBAL or Sermsmsterialiow heyepena s spamproialy, are

used i th t ke conpounds 00-TT.
knowTd§£y?B?R e 3§§§§§%e% gﬁ%??%e herein for the

p[ERe] at | Dhe ahits astp aoimgsur(ds- OUFTDT deseeibpd eﬁbeweeai'e prepared by

enbodi ments, the requirenents for protectiv tg ﬂﬁf
reacting thegenreppiiaty bags pr apidstinipdRichpmsiic eR¥IVRRr phtiongompounds
00-T# ! of organic chem stry, and accordingly the use of

appropriate protecting groups is necessarily inplied

bYU:’BDP pr bc@ssas LOMIL, Ipecfarcdiesnbstitventsifor R; ahd Rough irglgpéndently

oups, may_not be expressly illustrated. Introduction

Sdﬂdﬁ%@“W@hﬁ@@k“@Wgsuch sui tabl e protecting groups are

well known in the art of organi c chemstry; sep for

exanpl e, T.W Geene, Pr ot ective Groups in Gganic

3 , C ronatograp Y,
the ,l ke, [0219 Starti ng material s4not described
hereln are avail able conmercially, 4 known, or can

S IS co 00-FT descri bed Qve ar var ed
byl reactingjthe pppr(d e base dci d w
Yonetri i . f.he conpoungs” OO

[0239] In Genera |I-VIII, preFearred gubsti tuent g fbr R1
and 6R2 are i nde7pendentl sel ected fromthe follow ng:

O/UD/O/O/

by B

[0240] More preferably, substituents for R; and R, are selected from

substituents 1-5 and 13.
[0241] The following specific compounds encompassed within Genera I and 11

are particularly preferred. .:
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6 11C O_vdIl-: 171231345 14 k" '6" OHA OH
16 17 18 1910 15 20 [0240] More preferably,
substituents for RL and R2 are sel ected from

WO 200482894 uents 1-5 and 13. [0241] The fol | owi RETHFS003f03¢959
conmpounds enconpassed within Genera | and Il are
particularly preferred..: 74 WO 2004/ 024896
PCT/ US2003/ 030959 S-6 S-96 T-97 T-3-1<83

5-6

T-97

73



75 WD 2004/ 024896 LL OH PCT/ US2003/ 030959 T-102 T-98
T-89 T-90 T-91 T-94 T-96 76 WO 2004/ 024896 EXAWI P | S
nt hesel. f Preferred Conpounds PCT/ US2003/ 030959

WO RIPEI6he 102421 p- Bronophenyl hydr azi ne hydPOERPHIOPE90
(250.0g, 1.12 nol) and p-Nitro acetophenone (166.5 g,
1.00 nol) was suspended in acetic acid (1.95- L) in a
10L R ask. Ethanol (1.45 L) was added into flask
at roonligzhtrature under stirrip Hbwl y reaction
m xture pated to reflux an | uxed for 5 hours.
Then water (3)5 L was added a C and stirred for
| hour. Upor®f] owed /by 200 nl ,TH%Rill ed
wat er wash and ALng | 2 bt ai ned dark red
246.8 g (66% of puré pro . St®p 2 102431 To 1.0 L
of pol yphosphoric aci & ah 82-85' C, hydrazone (100 g,
0.299 nol) was added' arfd stirred for 1 ho ur. The
reaction re was cooled in ani _c e -b ath then

di luted wi d by 1.0 L of
Et OAc. Ree < s¥irrey | hogr and
filtered. The obtai ned |ight yell ow \pou¥der was
dissolved in 4.0 L of EtQAc and filterad. Filtrate

was passed through Silica gel bed. Filtrate was
concent r at

OO,

@]
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in vacuo to give yellow colored crude product. It was
recrystalized in nmethanol to give the -target conpound
as an orange solid (35 g, 36%yield) which was shown
WO 2¢04/0B4896 pure by |H NWVR and TLC. Caution! Ex®CHErSHES/030959
reaction. Hydrazone should be added slowy to
mai ntain reaction tenperature. 77 WD 2004/ 024896
PCT/ US2003/ 030959 Two-step s thesis of 5-Bronp-2-
4-nitro hen 1 indole [0244] STEP 1: Synthesis of 3:A
m xture of 1 hydrochl orgdang®19. 22.4 mol, 1.1
equiv) and 2 (3.3g, ZOEI'_“I;Q% 0 equiv) in 50 nL
Syetiess o . 35 hours then
stirred at roomtenperature overnight The re
m xture was cooled in an ice-water bath and 100 m
ber stirri Aor 30 mnutes the red

sl pitate ered ap u34_\/ashecl3r 20 m cold
H NVR anrd TLIyses-_l_n-dJ_cat ed t he
' eNHB 1S pur e A !;’ = g [ 0245 EFN

Synt hesHs of 4: The hydr z%)ne 3 (4 0 g) in

Pol yphosphoric acid {PPA) was heated at 385C for 1

The reaction mxture was cooled in an ice-water bat NO2
then diluted with 200 Ml H2O and filtered.| TH& solid

was dissolved in 200 m ethyl acetate th di l ut ed

with 200 mM hexanes and treated with 5 g silica get.

This was stirred for 30 mnutes thep fiJtered. The
filtrate was concentrated to dryness t
recrystallized fromnethanol to give an 2
which is pure by "HHNWR and TLC. Yield = 26H%(A TLC
anal ysis of the nother |iquor indicated téhhe presence

r\'F a c-| nn| f+ cant AUt n-F indaol.a 4\ CSunthaci.g of
r1TOaul O = . } uyIIL TTOCOT O Ul

2-(4 Ni t rophenyl | -1 Hindol - 5-yl am ne hydrochl ori de

[0246] An oven dried round bottom flask was charged
Mm t he bronmpindole (100 ny, 0.315 nmol, 1.0 equi V)

arnoizﬂ]l z( dﬁ@erbﬁaﬁeﬂWaydBaﬂi@hYﬂT@dzhloﬂd@&SBmgg V)i 2tohelp afd §-Nitro-
A solution of tri-t-butyl phosphi ne in hexane
aoetoq@m (160-He3:ah 8 (08D yyas eum&dedfmwce@ ic i Py @aéﬂ al0 L

R.B. f@ﬁg(eﬁtlflﬁjlé%(\qubﬂ StV R %1 ihiPRaQf abkd %erat'ure urédeé SStlmng

trimet S|Iy)amde 1.0 Min THF (
Slowlmreictiod riixeqeineas hedtaé tai ﬁhm.emdgeﬂdm&forrﬁﬂmmse Theen witen(3.5 L)

was o Sat T i, 1 ool on BRSO R P bR e water
wash mld e{y]ﬁg 1M ddd bBfined AatiefedSidi6Ts & (ab% P6f phie praaett es, 10

hexanes was added and stirring was contlnued for
15 nlnutes The

Step 2
[0243] To 1.0 L of polyphosphoric acid at 82-85°C, hydrazone (100 g, 0.299

mol) was added’ and stirred for 1hour. The reaction mixture was cooled in anice-bath
then diluted with 3.0 L of cold water followed by 1.0 L of EtOAc. Reaction mixture was

stirred for 1 hour and filtered. The obtained light yellow powder was dissolved in 4.0 L of
EtOAc and filtered. Filtrate was passed through Silica gel bed. Filtrate was concentrated
in vacuo to give yellow colored crude product. It was recrystalized in methanol to give the
target compound as an orange solid (35 g, 36% yield) which was shown to be pure by 'H-
NMR and TLC. Caution! Exothermic reaction. Hydrazone should be added slowly to

maintain reaction temperature.
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suspension was filtered, washed with 10 mMl of a 1:1
m xture of hexanes:ethyl acetate and then 10 m cold
H20O. The precipitate was then washed wth ,

WO 24104t rat ed was concentrated and dried uﬁ&gﬁgwgﬁ%’mw
to give the title conmpound which was used for the
next step without further purification.

1 @ 0bh i 'Hbl@e hydrochl ori de
02 Fround bottom fl ask
\/\1{1244] ChaS’gEQ IMSyhtHéms of 3:A mlxture of 1 hydrochloride (5.0 g, 22.4 mmol,

no- 2- (4-ni trophenyl)-1Hin (2.Qg,
1.1 cqiffg op2diis ARyITPEe S TR W 508 RS ARG EALed at reflux for

T
ice-wdtitBGind HOM ﬁﬂc’tﬁé) Wis eﬁﬂeerAf@:r Stdmringl fpr S snindtds dhe red precipitate

s SHGHHOAES Bl AT TR AR S50 ¢ Bl csod

thehyﬁf‘ﬁbﬁg31 111re dix=f0¢ 1 hour then cooled to room
nperatu IS mx%ure was poured onto ice- cold

1 O M HC (aq) (70 nmL) and stirred vigorously. Hexanes
WEG2451 de dSTRE X tSynthiesig ofids Tloaanhydmazm& oB 3@.0vi gutéis. 25 ml

PolyphgRpharia 208, (EPATSV titeds (S hakx ok REof Bk Feion Fxiie Was cooled
in an 126S evﬁdt&l l%eﬁﬁ %%gﬂﬁhi’é@@@ﬁﬁ 200t B afd ffetpanee soh&'%@as dls/saolved in

ano ng was concentrated to give 1.5g
200 mbfethyh acetnierthen tdihotied dolhe? 002nkhddanepandhiseated with 5 g sﬂlca gel. This

5- b
was Sl PR Ui (49, FERY 24 BH RGOV pRacefatef Fogdryness then
recrys(?ﬁmﬁéd ﬁ_’gﬂ%g%ﬂ% to(36d alBranke So AW hiBks, pufd bENHANMR and TLC.

and zinc dust (372 0.7 mol)
Yield e % ph 3ded ahalysis o6 theaneiber bawdr| igdicate @h%p@aewm agsignificant
er,sand stirbar. The systemwas purged under
mnomg()&ﬁﬂﬁ 4)several m nutes and DMF was added (225 m)
followed by a solution of tri-tbutyl phosphine in

hexanes (5_8m IOM% 1.9 o) ) he nm xture was
thes 20(4-1Nity ophanyBbnl-ing Mﬁ‘l&%ﬂ&—‘éndthen

h r |
Er i Cégﬂz v a ed?’ﬁd?ﬁﬁ b%ttoﬂ" Bk %%rh%ﬁswfth tﬁ(jebﬁﬂnomdoie

e pad washed wth
(100 ﬂiBeO Blﬁmnmble Ivihequid) ausﬂthﬁ(dhaﬁh(lxﬁans,ro OV@mml) 0.05 equiv) then 5.0

br [ el
i Tigfo b spliiog ofret b R pttag on ReRtner oo cipapan p. 0031
mmolM tdﬂl\/\ﬁ%@&lv?ndwgigl &ﬂdemdefbms%ao by edlgw( 13dditign of Lithium
gquantitative Z- 4-Nitro- hen 1'Y-IHindol e-5-car box

b1s(trimcﬁ:hﬂ§ilml)m 1.0 M in THF) (0.95 ml, 0. 95 mmol, 3.0 equiv). The resulting
dark mixture was then heated at reflux for 1 hour. The reaction mixture was then cooled
in an ice water bath and treated with 7 ml of 1:0M HCl(aq). After stirring for 15
minutes, 10 ml of hexanes was added and stirring was continued for 15 minutes. The
suspension was filtered, washed with 10 ml of a 1:1 mixture of hexanes:ethyl acetate and
then 10 ml cold H,O. The precipitate was then washed with methanol. The filtrated was

concentrated and dried under vacuo to give the title compound which was used for the

next step without further purification.

[0247] An oven dried argon cooled round bottom flask was charged with 5-
Bromo-2~(4-nitrophenyl)-1H-indole (2.0g, 6.31 mmol) and uisdiben;ylideneacetone
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[0249] 2-(4-Nitro-phenyl)-IHindole-5-carbonitrile

(1.53 g, 580 nmmol) and LiOH+H20 (1.46 g, 34.8 mmol)

were placed in a 250 m round bottom fl ask equi pped
WO 24i0p836 stirbar and refl ux condensor. The s\PSHTAMR203430959

purged wi th argon and net hanol (100 m) was added.

The solution m xture was placed in an oiI bath at 40C

and then 50% aqueous H202 added (2.34 ll%fi.;i .
dipallaBiven(fi20y 08 2wamolethen 88 thoTHE. hAusoéuthzb@f Butqrhbltihl phosphine

ol e S 48 et e Mo i

r 180i:8T 1819 uTkkedarkaolution was heated
hexan$fBfRisilaZAis @1 "’ﬂ?%;f PRSI SONED 181 ke,

at reflibe fuirtli Imowtathen Goclad o 2ydnt éempsreiurret Rhis raixbee Fayaswied onto ice-

L) - 1H-.i ndol e
cotd 101381 () RSt oo Y0 1y B Sy B3 v was
continhdPHK 36 AhRREAThE bit 1@@%’\&%@@ rehshéd withr20 iheld H,0end 20

2004/ 024896 PCT/ 20 3/ 030959 fl ask wa
mL 5% N9 5YdH meres solution. ﬂ}hevmgc@@d@dvasm%ﬁi&g §y2fm fol methanol.
Cc ntrated HCL T
em]e&ancgl g\szecogleé&?a(?ed@o) ive 1 {]g '@ﬁ(%’g of ﬂ@?&lﬁlﬁf}ﬁl&ﬁﬁﬂcﬂe

oncent r at ed
cool ed at approxi mately 0OC then filtered. The product
was vvashed vvlth vvater _ coI lected and dried at 110C

799 . 2= 4-Am no- hen |-

@)254#]30'0'5‘333 fi6 2 @X%hgg)tht@%t gﬁ%hwie St 4702 5dhol Pd2(dba)3

ri ed [ ask wi hmanetlc
(867 nsg IIKSOdeIF&,r Z#)C3On (10A%g,d]5a’3f e dndizite dust (372 mg, 0.7 romol) were

placedeglt %FO‘-E'@{ 130@[;) rﬁlagfi egglp 5 ca E%)lg%([y Jiulégf)t%rrgj 'i‘ﬁé gﬂtem was
purgec% lﬂ%g&s%%nf{%r s@b@rap%hﬁgé ldﬂi!l QBMF' yat addedBEB25 rdlD%Mowed by a

was carefully added in portions he,ﬂ1
solutiacef txr:tlnnylght@spbnm) invagxanasdSe mETHEVYpxl- arrgm@b e mixture was
stlrredg@t uat g%ﬁ%g@}'ea fc?ra% 99Rbd bh& I tht&? af 920%8 P ﬁ@@t‘g The

reaction mxture was stirred
mixtufedR48 filesrRe tabugle calire and Ptpad Trehed withTeViKe(20 fl). t’Sthﬁltrate was

sty S LSSk S SO WS Toe

diwhiaf Quadrfedplstler Ofacd.| itiald (13.1 g,
pmmpgigféu&%%ég eﬁdegﬂ i?h%%?}gl ﬁE‘t’VhyI acet ate: 30‘% Ifltgxanes

quantitdstee).wi th et hyl acetate. The filtrate was concentrated
and slurried in about 70 m boiling nethanol. The
crude product was then purified on silica gel wusing
2—(4-1‘7i¥:€o-ﬁh@ﬂl&@&ﬂahﬂoldﬁs->caﬂﬁﬁyﬁs aeidyanidet 0 gi ve 4. 5g of
the4pure Bro uct. Vi ef) 7%
9]

[02 -(4-Nitro-pheny q.H( mdole-S car% mtﬁ/?e (1.53 g, 5.80 mmol) and
LiOH-H,0 (1.46 g, 34.8 mmol) were placed in a 250 ml round bottom flask equipped with a

stirbar and reflux condensor. The system was purged with argon and methanol (100 mi)
was added. The solution mixture was placed in an oil bath at 40°C and then 50% aqueous
H,0, added (2.34 ml, 40.6 mmol). The mixture was refluxed for 5 hours, cooled in an ice
bath and diluted with 30 ml of 1.0 M HCl(aq). The orange precipitate was filtered and
washed with water. The product was dried at 110°C under vacuo. Yield (1.25 g, 77%)

2-(4-Nitro-phenyl)-1H-indole-5-carboxylic acid methvl ester
[0250]  2-(4-Nitro-phenyl)-1H-indole-5-carboxylic acid amide (9.95g, 0.035

mol) was placed in a 2 L round bottom flask equipped with a condensor and stirbar. The
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80 WO 2004/ 024896 PCT/ US2003/ 030959 N2 N NH2 H AcCOH
NC2 110 C B Zn(CN)2, Zn N2 E Pd2dba3 Br = PtBu3, DV

. H20 aq. H202, reflux 1ii) ag. HC 3
wo 2‘@‘”@?“]8 MeOH _ Li OH. H20 N2 HO' () HO ?ﬁ’%ﬁgéﬁﬂiﬁ‘?msg
H20 reflux reflux (2B) H

flask was purged with argon and methanol (1 L) was added followed by concentrated HC1
(300 mL). The mixture was refluxed for 5 days. The reaction mixture was concentrated,
cooled at approximately 0°C then filtered. The product was washed with water, collected

and dried at 110°C under vacuo. Yield: (8.15 g, 79%).

2-(4-Amino-phenyl)-1H-indole-5-carboxylic acid methyl ester
[0251] An oven dried 2 L round bottom flask with magnetic stitbar under argon

was charged with 2-(4-Nitro-phenyl)-1H-indole-5-carboxylic acid methyl ester (9.33 g,
31.52 mmol), methanol (600 mL), and THF (300 mL). The palladium catalyst (3.358,
10%wt, 3.152 mmol) was carefully added in portions then acetic acid ( 2ml1) was added.
The mixture was evacuated then a balloon filled with Hy (g) was placed over the mixture.
The reaction mixture was stirred at room temperature overnight. The mixture was filtered
through a pad of celite. The celite pad was washed with ethyl acetate. The filtrate was
concentrated to about 250 ml then filtered through a plug of silica gel and eluted with 70%
Ethyl acetate:30% Hexanes then with ethyl acetate. The filtrate was concenirated and
sturried in about 70 ml boiling methanol. The crude product was then purified on silica gel
using 7:3 ethylacetate: hexanes as eluant to give 4.5g of the pure product. Yield (4.5 g,
53.7%)
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(6) RINH2 R1IHN H (8) EDCLHCI R2CO2H HOW Et3N DWMF, 60
CNH (1) Pd/C, H2 EtOH, THE RIHN AcOH 0 EDCI . HCI
HOBt, Et3N DMF, 60 C Y (7) NO2 NO2 NO2 -

WO 200¢8248P@no- phenyl )-N -11- (4-nitro PCT/US2003/030959
, phenyl ) -et hylidenel -hydrazine(1): [0252) To an oven
dried Argon cooled 3-necked 1 L flask, fitted with a
magnetic stirringgbar, a thernonmeter and condenser

under Argon at nosplier 20gm of 3- Br oAmg NO
hydr ang, 12.731 leq) AgH 4 ni t cet,@ph
wer g aeﬁfofl owed Mo of amet 13

m xture was heated at 11 for a peri 03 gf .
The m xture was |left at roomtenperat i] tfor 18 hrs.

The orange slurry was poured into ice wat ¢ppand the
resulting precipitate was filtered, washegswCth water
and dried to yleld 18.3 3 gm of the 81

Zn( CN)2 Zn
szdbas

PtBug, DMF
(2A) (2B)
i) LIOH.H,O
aq. HyOy, reflux
| i) aq. HCE
MeOH LiOH.H,0
HaN i\ N°2 —— (5) ——— l\ N°2
2 N conc. HCI DME. H.O HO. N
H » V2 H
o reflux reflux o
(4) (6)
EDCIHCI
R4NH; | HOBt, EtzN
DMF, 60 C
O AN Pd/C, Hz | Ny O NO
RiHN N “EOn, THE  RiHN N 2
3 H AcOH 3 H
(8 Y]
EDCLHC!
RzCOzH | HOBY, EtzN
DMF, 60 C
\
RyHN N
H R2
h

[0252]  To an oven dried Argon cooled 3-necked 1L flask, fitted with a magnetic
stitring bar, a thermometer and condenser under Argon atmosphere, 20gm. of 3-Bromo-
phenyl hydrazine and 12.31gm (Leq) of 4-nitro-acetophenone were added followed by 350
ml, of acetic acid. The mixture was heated at 110°C for a period of 3.5 hrs. The mixture
was left at room temperature for 18 hrs. The orange slutry was poured into ice water and

the resulting precipitate was filtered, washed with water and dried to yield 18.33 gm of the

81



WD 2004/ 024896 PCT/ US2003/ 030959 desired hydrazone 1.
Yield: 63 % The TLC showed essentially one product
This was directly used for the next step. 102

WO R MB0) : 6 9.81 (s, 1H NH); 8.23 (d, 2H, e 03’030959
aromatic H; 8.02 (d, 2H, J=9Hz, aromatic H); 7. 46
(s, 1H, aromatic H); 7.23 (m 2H, aromatic H); 6.97

. o a . t_ .
desie Ry SR 1 R 8. e VG PGS P oppBiofhet This was
directlylnséd frackenkxo gep. dr| ed flask fi tted wth a rrechani cal
SMSFrer gnd _ t her nonet 1 was_ add

r Bt NMR AW §19- (st NED: B3 rﬁfbﬂgwlrﬂﬂz aromatic H);
8.02 (1. FUPHSaBbaliE K107 4BE, (ROHAAHNED: 288160 2k aftifatic 1); 6.97

(m, ngg@ﬁm}ly,tzmggpgﬂy\tjm) TLC showed di sappearance of the
starting nmaterials and appearance of two spots. The

m xture was cool ed and poured into IL of ice water
G'Bm“g%' _r[4_¥'?tggr%ﬁ ﬁitl.uﬁ ﬂgﬂe 52T{Q,e solid was col | ected by
r, then dissolved in
e[02gH4] aceTmt 4 L(3-aaskadgoveahdrivd Aaskefitetleithra toleehanical stirrer and
ive

el LAk Al Voed il hv?d@fa" HHoect 390 et PPA with

conof§REGEHTE, e nEROATRPIEREDN, LSS s o o
30 minhﬁ:s6wﬁlhomgﬁrdus ostiting Awhf 2860 ﬂideﬂRd(sE}biﬁ@)anc& deﬂQa starting

o maten(gls]@ﬁ(aalpglazppl\lce yfggmﬁg)ogsgr”gfgqm%uq%grgcw%z sgéa}tic;qcr:eﬂrfto 1L of ice

water ?é@&%g&o@ strlzngg Tfle s&ﬁ% wal (%ﬁ%cte@ bgrnﬁlttﬂaﬁorﬂ) washed 3W1.th water,

aromat | aromatic
then dZSS(JH\feﬂIi it reda}fb haeeryte) (lmmgr delhiad@e mrdu@ ront thie| filterR) concentrated and

aried 3 » So39aRE R SO BB B 7 Bp e ssegerated by
chrom&@)%rdf'ﬂry(og s@%ﬁogel aéinPA20A3 cUR Bcastd ol heginkovEid ybélde?cﬁl 8 gm of
Under magnetic stirring, 1.07mL of 10%

theé—br@méom@r%r on (0.04eq) of PtBu3 was added and the

o 50" m it POVROENR: 1B 6 SPES TebRpy SR Rhcrag-e- e
aromalTt TH); BYEL (4, AHIrB-8vEsz, CRemadc: 1HD); 7wmonts, U BRIty H);anes (d, 1H,
poured into i ce water. The solid was coll ect ed, washed

J=8Hzparamatietid: 783ds, i wamatin &Dp7 68 (dt | HvdsEHr.cuemptia Hin

THF, filtered and concentrated to dryness to produce
crude 3 that was used without purification in the next

2-(4-Nitropph diy D57 FolbMRe A ile 8)12. 43 (br s, 1H, NH);
837 (d, 2H, J=9H t
09561 o tan” over? dricd YBLC flask, 2.77g of 24 (leq), 1.85g Za(CN),

(1.8eq), 68mg of Zn powder and 160 mg (0.02eq) of Pdydbas were added followed by 75
mL of dry DMF. Under magnetic stirring, 1.07mL of 10% hexane solution (0.04eq) of

PiBus was added and the mixture was stirred at room temperature for a period of 30 min

followed by heating at 100°C for amother 35 min. The mixture was cooled to room
temperature and poured into ice water. The solid was collected, washed with water and
dried. The product was dissolved in THF, filtered and concentrated to dryness to produce
crude 3 that was used without purification in the next step.

[0257] 'H NMR (DMSO): § 12.43 (br s, 1H, NH); 8.37 (d, 2H, J=9Hz, aromatic
H); 8.21 (d, 2H, J=9Hz, aromatic H); 7.92 (s, 1H, aromatic H); 7.80 (m, 1H, aromatic H);
7.39 (m, IH,'aromatic H); 7.35 (s, 11, aromatic H).
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H; 8.21 (d, 2H, J=9Hz, aromatic H); 7.92 (s, 1H,
aromatic Hy; 7.80 (m 1H, aromatic H); ~7.39 (m 1H,
aromatic H; 7.35 (s, 1H, aromatic H). 82 WO

WO 2938248994896 PCT/ US2003/ 030959 2- 4-Nitro- hdiTUS2003/030959
-1H i ndol e-6-carbox lic acid amde (4): [0258] To an
oven dried 25 m flask fitted wwth magnetic stirrer
and condenser, 100ng of 3, 96 ng. of Li OHH2O (6eq.)
and 5 nL of nmethanol were added. Stirring under

2-(4 -N‘m ﬁf{hda@. Rear Bk aanﬁab I-on of hydrogen

Was 1 ntroduce a syringe and the
n{&ZtSa} e \Esan efntmdm;ﬂ 25T ﬂaé«aﬁttﬁ@ mvzﬂaama@mﬁiplsérrér ad eendenser,

o0 g3 U oA it B PR B Wbt S0 naer

ArgonC ol 1|5§ﬁﬂ,esif a WaSN afhebhd §bmm,e6f B{dto ?é ﬁ@i’okﬂe)(ﬂ eb Wwas froduced
he crude am de 4 that was fur purl

by a smmgﬁmdo@p apmyxr@ wag mﬂt@:&dg aﬂleagaqﬁ@n%v@%qm ﬁarﬁl@ﬁf 5 & brs, when

the iRy ERCodIE B el MR oot FRE O, Wi e Pfeipitate was

collecéba WsHed wiltHwalidnd &iabro(ydeld 3, mg 9 tie, cradeoarhidied thif) was further
17(d 2H, J=9Hz, aromatic ';Do 99{# 1H, _aromat, c
purified)by chromatography onzilisge] Bsing 7.5%1 ingpethylepgrghlogide. Thus

BW" [0260] MS (APCI +ve):

33 m%@%ﬂlgﬁéy%% 9(2 )’%131'%1% | -1Hi ndol e- 6-car box

| P¥%aci d EENMRARBASONA & 02.08 i(on11f NEFOS 84 (4f 2B NE=9Hz, aromatic
carboxamde 4 in 75 nL nethanol containin

15 nL .
H); 8. yara@ PHIG-Oles aresaatisdli e (5 af omBic B)pbPs 68 16, aromatic H);
7.62 (% E%I t@enﬁgﬁ{ %i{yﬁllgn (forfpl ete by TLC. The
Nt Xture was ¢o I Nt

ol'e ouF & ice water and the
r gE60] | NgMiSr @ QTi-v et Mﬁﬂb%@oioo%t ed, washed with water
and dried to produce 747 ng of the <crude ester 5 that

used wi thout further purification. [0262] To 63 5 ny

2-(4-Nkrol ?H-ﬁd@ﬁlﬁbmx O¥&Gd (bp @ flask fitted with
Ser nagnetic stirrer, 901rTgof LiOH, 75 nL

Dm6a11d 15 m_lutm of WH: eng rfy Biey caBonaidet 4 einny/ t wile methanol

fluxed u ant | L1996 fQ r
contiffi | € rol 8 B Y AL vofer ARt P i P B when te
hydrotysls wadcdpplerthy TLO. TR Makee. wah@olal lpbtuteﬂgnto ice water and the
precipitate was_ col |l ected, vvashedf:uPV\(nbérl ter .and

resultiggipsecipigatp v relledod waghed withewates opigdugey B of the
cmde%ﬁ)%aggmﬂh&t%}@é pullficstiontHh CO2H) 12 17 (s, 1H,

[0262] To 635 mg of the ester 5 obtained above, in a flask fitted with condenser
and magnetic stirrer, 901 mg of LiOH, 75 mL DME and 15 mL water were introduced and
the mixture was refluxed under constant stirring for a period of 20 hrs. The cooled mixture
was acidified to pH 1 by HCI and poured into ice water. The resulting precipitate was
collected, washed with water and dried to produce 628 mg of the desired acid 6.

10263] TH NMR (DMSO): 8 12.65 (br s, 1H, CO,H); 12.17 (s, 1H, NH); 8.36
(d, 2H, J=9Hz, aromatic H); 8.20 (d, 2H, J=9Hz, aromatic H); 8.08 (s, 1H, aromatic H);
7.66 (m, 2H, aromatic H); 7.29 (i, 2H, aromatic H).

[0264] MS (APCE-ve): M, 281, 100%

-1H-indole-6-carboxylic acid adamantan-1-ylamide (7):
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(d, 2H, J=9Hz, aromatic H); 8.20 (d, 2H, J=9Hz,
aromati c H) 8.08 (s, 1H aromatic H; 7.66 (m 2H,

tic D 7.29 (m 2H, aromatic . [026
wO 2?02{%%?89%) M 281, (100% H) .[ J‘CT/U820031030959

2-(4-Ntro-phenyl)-1Hi ndol e- 6-carboxylic acid
adamant an- 1-yl am de : 83 WD 2004/ 024896

F’g@i@gﬁ % Oaiocggeg. é@@ﬂ%olo%&@e@gﬁ@ n@krE @%@qgﬁgm 69493mg

EDCIEHCLi%88 mgroé I—HDIEEdrereWﬂdeé WMblibe uﬁd@m@hmpme&: SGGnL of dry
mL of dr&é)éch\/F and 1 79@% of Et3N were, added and t

DMF gnd { (70 anlyed EgalY preggradged RV dirredrat rogm fpcfpetatuie for
f
s ft 7985 U OO LI 0 80 v

heated @mSO?(D eﬁ& sbhtimiony stiingafdres padodbof 16 ls svivdneNL.TliGdicated the
indicated the reaction was conplete. The m xture was
reactiem ofasdeanaplet. aﬂ&uep@uﬁ@r@ wag goolad dp. 0°Chand meyisdt infy water.  The

result%llgLy& Wgﬁ%&@d Wﬁ%tcoq%lgecf zeﬂ,tf ﬁg?re %'rg!ntﬁe d%%}(?e grmdee thrgt was further
purifiédb Bﬁbﬁ%@%ﬁﬂh}%ﬁ& sﬁidal gehudfp 503 et 8ateihiédxane as eluent.

acetate in hexane as eluent. Evaporation of the
Evapasatiarestt thy iselvesidyielded 80 stz gfuree 7. (02661 ' H NVR

S0 M9 Bt A U s

H); 8(15 (dli"BL 140183, e{rﬂinaﬁé"l{g 78§?(NE );2H1 (h, ZﬁK/Rmz (ﬁaH)ZH), 7.25 (m,
12 (m  15H) 267] (APCl +ve])
1H); 116)5)%12-((111 JAMNo- phenyl) 1H-| ndol e- 6- car boxyl ic aC| d
tan 2 To 595 ng of 7 in a
fMS{A%gIrg'gb R %?8@0/ 40 nmL of nethanol
and 40 m. of THE were |ntroduced foll owed by 152ng of

4 1O%3d/C To thls stlrred mxtured 0. 15 rrL lof acetlc

W[Mbshyd*mg% %l#ahﬁq 1ﬁ1§fﬂalsiceﬂu§é& mlnyg&gam L of

(twce) and t xture was stirred und dr ogen
methahot aﬂ;134ﬂ nnLﬁfeTHFmam entnednckd [folkowel by d62mgl oft B)‘Va"li’diC To this
of ,solv and _dryvyi upder .
stirro 3 S ic LIPSO o R UR AR B B8k arepugecd with
hydro%&ﬁtev\d@&tét‘ﬁ% r&Hlledtwith HYODBEN ERlic) QiR the efixtul OReD btidved under
Cl +ve) , 386, 100% GENERAL PROCEDURE FOR THE

hydroger{oc B @emhmpvm@ﬁ@m@ver oolrgendsilisp @al- drenaqyal of solvent
and d{;%‘x‘%%@&%%%'ﬁaﬁed@% ﬁ'&ac[fQEQ egge}lﬁaﬂ}hﬁ\ng L fi0d § 40k Gras used for

the subsequent couplings.
[0269]  MS (APCI+ve): MH', 386, 100%

GENERAL PROCEDURE FOR THE REDUCTION OF THE NITRO GROUP

[0270] An oven dried round bottom flask was charged with the nitroindole (1.0
equiv) and palladium on activated carbon (0.1 equiv). Methanol, THF (for complete
dissolution) and a few drops of glacial acetic acid were added. The system was evacuated
with a water aspirator and Hy(g) was let into the system via a balloon. The reaction mixture
was stirred at room temperature for 16 hours {overnight) then filtered through a pad of
celite/silica gel. The crude mixture was then purified by sitica gel column chromatography

to give the aniline.
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equi v) and pal |l adiumon activated carbon (0.1 equiv).
Met hanol, THE (for conplete dissolution) and a few
drops of glacial acetic acid were added. The system
WO 2092896 cuated with a water aspirator and HPCAJUSARE$/030959
let into the systemvia a balloon. The reaction
m xture was stirred at room tenperature for 16 hours
(overnight) then filtered through a pad of
celite/silica gel. The crude m xture was then purified
GEN @Aﬁ PRCKJ@UREDFGIRIA@BFDETEM!NtO ive the

84 WO 2004/ 02 / US2003/ 03
g?@'@&ﬂ&e@m@m Q@Er ﬂr@ﬁr mfg%sefg 'ﬁtéf é(h equiv),

HOBY, UPQSUBQ %}ﬁdﬁ{c@@ e\%lﬁrgggfi%h? Hué{ag{l 1Hee gv%fc]%dded and the

nnxtuﬁl\xﬁasamﬂrddrat gbduy Itanpemtlmfoe 18deiedteandhe rmmmer(k() egeivivess added

in one{ppriprothan ) RRETEMBTRCH ) 1 A8 G Bt SRR Y opEhtYs g gooling
in an Y@g\iv&%f;‘%% @k rﬁ%r@%aslt@ealﬂé?luﬁvﬂh(ﬂg\@ Rl Q;Bh)ad Of 48 minutes. The

In an ice water bath the m xture was treated

preczpvbatbhvddﬁi]teaetﬂamtwamd withrcolbHp®nut es. The precipitate

was filtered and washed with cold H20. EXAMPLE 2

Suppressi on of 1gE Response [0272] The inhibitory

activity of the small mXgemigs2of the present

“invéntion were assayed u3|ng Both the ex vivo and in

vi vo assays as deSuppiessi IQZE §f the conpounds

pgﬁggﬂ dIl‘?big%]/.lﬁ)ltO Xa(:\l:}I o(])t\a/ tges érﬂa]ﬂflgpecﬁl%§ P@letpg%&létqgvenhon were
assayed-usiigftoftd e W/aﬂ_dlhl dwd As@dys aats desnmbe@hb@\tel OA} off @rgiongpounds

froml pMto 100 PM he in vivo assay, the
presenéeérﬁbem%@rwgemwmeﬁw I%Fo’E?éE??RSP all ﬁ§x VHA$F3Y compounds

t
in Gerld:PETY $RGiab0F S0 Mbittol ub borfBit ol onlohe BN 80 100 M. Tn
the in VO adsQy fibel borgpdmﬁs wibed éffe):tn‘re)att oalhcdn&a?tbnstrlmmg,mglfqiem\less than about
nsecut a he ecu Inhiplto
0.01 gk gaitto b I g Kt o b Sy S iced da%%@%gnbvo to four

times aaﬁ,ﬁ By dt Teab OMRY b 38y Rn@Rhtiaedlvk NHHES thd BEALASRCHIB uhﬁtﬁtors of
centration, and consequently, in the treat ment of

the prefgEed epndinentproc disslosed subtinggisel] én dowerinign t@em@am-mduced

mcreawnégh:c@%g@%@ﬁgt Ihnarcg{zsreg r{tléby;]gt% Eeglﬁf h@?&[%t%pen&eﬂ? processes

such aﬁﬁm@gieﬁﬁﬂg&eml}aﬁd pledrhiohemela impatcgid ort to determ ne
t he

EXAMPLE 3
Effects on Ceilular Proliferation

[0273] A variety of experiments were performed in an effort to determine the
effect of the phenyl-indole compounds on cellular proliferation. These experiments
ultimately measured *H-thymidine incorporation into proliferating cell DNA. The specific
procedure varied with the cells and the stimuli. Cells derived from mouse spleen were
cultured at 3 million per ml; cell lines were seeded at 0.1 to 1 million per ml. Splenic B
cells were isolated by T cell depletion and stimulated with phorbol myristate acetate (PMA)
(10 ng/ml) plus ionomycin (100 nM), or IL-4 (10 ng/ml) plus anti-CD40 Ab (100 ng/ml).
T cells were depleted prior to culture by incubating spleen cells first with a cocktail of anti-
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effect of the phenyl-indole conpounds on cellular
proliferation. These experinents wultimtely nmeasured

i di ne i'ncorporation into proliferating._cell
Woz%&‘%ﬁ; specific procedure varied with th KPP0

the stimuli. Cells derived from nouse spleen were
cultured at 3 mllion per m; cell |lines were seeded

Thy! 3eifts 3(16(9 ﬁr{zPRgg(g] egg/%)sgllh Rlf-chs 88! (0 WPRS), followed by

guinephgip bcfﬂmp‘[b‘,thbﬁﬁ &td%oﬂﬁd) at €ell iy wéréoﬂmbiﬁl{)te@'dtsstlmulated with

|ononyC|n pl us an

Huma,Epigenmal éﬁq@mﬂl Fagtog éEGg) M%ndgpl)geﬁéﬁ%h ‘ﬁs@ret@ltured in 96-well

plate it 1 it BERRE R G BB 5o TRl B ug i

Tr[w74<’}lSCI hﬁ&p(ebﬂ%ell@nédrtaﬁi)dcoﬂ@o@ﬁdé of. Glemplefamred embodiments
anti - CD8._Ab , followed by qguin :ﬂ?
SUPPféi‘fﬁ?)l%rFéHt 2 Jé%rétl%dyspoeéw tq .Prk\\igﬂﬂmw?}as@dw&f -6p40 Ab

(Flgul(setlja Iﬁgﬂs‘:ﬂn%??ly %‘F%ﬂn%?tgﬁ%éﬁ I el%yﬂr&sgtg%% o(IgﬁFEsponses io

Ib4/miha®BﬂO fzidr Sn&lﬂamhlbamm potesaels ﬁvare ébtbined dorheartain worhpounds of

the P]@ganeé % %é%mdﬂ%dﬁ csn @L‘g‘%@% n@&ﬁ@rf’nﬁﬁ?@ﬂa&d B

cell p?b‘lﬁ’f%aﬁ%ﬁ a‘oﬁﬁé& b?frﬁﬂé Phath 8{1 ﬂi(?ﬁp > &S1akl of) spec1ﬁclty in the

MA/ 1 ononycin and TL-4/ant1 - igure 1
actzompﬁmhcsa drage| Pntthe otleaiendat eatiereof msmirnolo gispl tests epdrfomed with

certm%ll I’f'\::‘#l%o{lﬁ@ izﬁeg %ﬁq @g %8%{1%1‘?% gampgﬁ,%aéeéir }1&‘6 othqer effects other

than iBRISRRMHTCHA -stilQlRERERbiiRe rdmredi ments in
ConA-stinulated T cell proliferation and

LI i nuitatemonB celis | the pesilist withspbaniq hrephscyies I tvpsfurther

a;nalygg?:f g%iu S}#f%ﬁ?e%%ﬂ@%@ﬂewthg %ﬁer hglr‘]rgl)ﬁof Q% Wﬁ the pre]sence of

these idrugin dhediniiéd]l iredfsis pak fpumded\nvhﬁl nogfrealvil zmompMna cells,
of the preferred enbodi pent nstrated little other
eithergyry gipalatsch gk SRCd Higdo e %ﬁﬁ%?D - sk pegpounds of the

prefex&‘é’& %%91&@111@ %ﬁgﬁ[s%7 e :pgoc}{ﬂs’ﬁﬂbn cstt Wt 4. DecdRSHbe With lower

h splenic ocytes to a further analysis o
potenexelﬂmﬂ absepvesl iih estanulewdbsyplmsalﬂs ngHDvacgr dhst lpodxfncy of certain

t unpr lls din the resence of se,dru
comppiifeR;affifie s rd SRBBIRERE Firiaood PRCHT HS et Fuljured with IL-
4/anti-gORO AR TRld SimuklibA e kiidws i AthabaHe Qbtivity FENSLER in M12.4.1

with IL-4/anti-CD40 Ab. Certain conmpounds of the

cells.pr ef er r ed errbodl ments suppressed the proliferation of
1 c 0, t.en t ed.i
Py o Pl il VAL 1B B RHaF B0 0c e anr

prolifegfivaiactivicobpaestihg Dbatteie of terher livek @amdlﬁmmtaSvanety of tissues,
i ncreased when the cells were cultured wth -
mostly hypan HeprgitayAn PHPEPE WaFNade foaenesaty ﬁfﬂmer%om Aela dgom at least 2

cell HuBEaAH! dabh is® st ORIyM Rariliid of cell lines were inhibited by 100 nM

or less of each compound while most the balance of the cells required much higher

concentrations. Because of the known character of some of the tested cell lines and
previous Western blot results with the compounds, there is evidence to suggest a link
between NF-xB inhibition and the action of the drugs. DBreast 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.

86



cells. [0276] A simlar approach was used to establish
selectivity of the anti- proliferative activity by
testing a battery of tunmor lines derived froma

WO 2004024899 of tissues, nostly human in ori gi n.PGHAUS2003/030959
attenpt was made to generate proliferation data from
at least 2 cell lines fromeach tissue selected. Only

) andf of cel |.i.nes were jnhibited by, 1Q0 n I
Proliffiget of HR:RresESHESIITORNITS RS B A Lps BU5F HAUE-B and
thus aCRtdcBioh 8fHHesE el s eNEARE For p?&%ﬁ‘a%ﬁ kdronSes t%e(ﬁﬁg'%?w@;fo. The

t he known character of sone of the tested cell |Tines

proliferation of ealli ofi sheNESiFeraspdnisite calk lines weist potently dolibised iy, certain
t]ﬂﬁ\‘ge [,S evi de&ce t& suggest, a link between NF-i B
compoyiids §f fegieisiad FRROIPG {2374 he drugs. Breast cancer
CEIA73) of f@értatn JQRKpovES €S ftRE $refelielT ehibodiRBRN OBRIORN anti-
_because they are predom nantly of 2 types; estrogen
proliferafiepectivity BRI andds i ympleocated eEpeseé da i viagetyTolinmunagenic stimuli

o P bR SE LGER LA L U 0B i s
Althotigsthl nfdehartisn of gk BEGn 1s8Rrdd6v2A0AG82AERwn about the mechanism
PCT/ US2003/ 030959 Proliferation of ER negative/ EGFR )
of ILyGatir $DA0 eh-inglugeds &gk avierdnctionbed dpaivefagigr (F-thikgeaprmse is the
transcfi?ﬁﬁ?n ct%%o?cﬁl‘@&.ofﬂﬁ? ?f‘ct%orclﬁglsl l?ee%fn@)li%&t%hqg 1he 'proliferation of a

prollferatibn responses to drug In vitro. The
numbgrafl tufner aglisommdothus tHese rigs evdrefesteeisfoo astiviey oftlthe piolidisration of
. _was pot entl_l y i nhj bi tg)d by certain co unds of t h?
various TamaF relh ligkh Bty #iont S FXpeTipents f%@frl??p # gogpber of fumor cell
lines 418 RRAAASt00he AR &H&ﬁ%&;ﬁbﬁhﬁwﬁf‘&& 56 8drtePEmBititients, and
proliferative activity to T and B | ynphocytes exposeg
that probiferaticar ¢fangnyosf themenstdgerlines stayrbel driven byINFndd fattoes eHowever,

actidons _are highl. tent an rallel _their -
other &G nBE 10 bl St eR By Fftord AhoR BAERE' (bt o ERspapitive BOC
1500 hid FRATS-1RN Tlﬁs,uaérﬁﬁz@'cféﬁ%glim-sc@f the Mefedababbdiiats appear to
mechani sm of IL-4/anti- 0 Ab-induced IgE )
selectiyelyqast on sartain thaoep echis cOber iCﬁmpﬁmstrCEgOA@ﬁf%éni agepigance with the
a :pt QN acli - 2 Thi:S f - .
pretfertdd ARABRFHhAD B ALY WBoted B SRhibA Uihilol Thfacli0E Mhrioutarty
those cetupsuaisdwhithsart hetudaliyg sinvibir etot estasrd cohmpoands of ttye preferred

b .he proliferation of various tunor cell lines in
CIMOOQIMER:  Qur experinents reveal ed that a nunber of tunor
cel | lines are sensitive to the effects of certain

conmpounds of the preferred enbodi nents, and that
proliferation of many of the sensitive |ines naybe

Trea dri wen be% NF- KB factors. However, other cell |ines
—‘%%%%@%—E_e glriven by factors other than NF--KB (e.g.,
t [27BR- pOBid aeurtiGE thd Fgﬂ@xgﬂﬁﬂdo@c&ﬁp&)ndsmhﬂ%h @ 'Heddffective in
e

conpounds of the preferre nmbodi mrents appear to
gl p \&%5)1 depend on the nature of

treating a particular allergy or used as an anti-proliferation agent
the disorder, and can be determined by standard clinical techniques. The precise dose to be
employed in a given situation will also depend on the choice of compound and the seriousness
of'the condition, and should be decided according to the judgment of the practitioner and each
patient’s circumstances.

[0279]  As an anti-allergy therapy, appropriate dosages can be determined and
adjusted by the practitioner based on dose response relationships between the patient’s IgE
levels as well as standard indices of pulmonary and hemodynamic changes. Moreover, those

skilled -in the art will appreciate that dose ranges can be determined without undue
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sel ectively act on certain tunor cells. QO her
conpounds di sclosed in accordance with the preferred
nts are al so expected to exhibit sinj
wo 2&E%rgac r| stics, particularly those conpou%“a%%‘@ﬁ(“?’”“
are structurally simlar to certain conmpounds of the .
preferred enbodinents. Treatnent Regi mens [0278] The
experaﬁaﬂaﬂoan fbliGwiBp ﬁ%rotd&éi!@:l)%h&%@@ﬁé}@ﬁ ﬂwwv&am Bivo screening

ectlve in treating a particular allergy or used as
(See ﬁn examyple Plasdgatva ebali, Iniad ehemidt 3%&%693’%) aﬂde()hnnomn egal., Int. J.

o Sk SS5TA Sr SA L SESE B g o
deterthihife ﬂbyeefbsﬁdﬂsél 3blaBOndMipd f@l B8 ﬂﬁ??é%gioﬁ'”bgﬁ il }Rﬁéléﬁ‘eedéﬁvatnms

conmpound a t he seri ousness he condition,
mcommd&emhsemf@r@mc@ccordu ng to the judgment of the

RIS e Pt e SR apB Rl of i PERERHE BB RG LlfiRtosases
of thed@In@Fotinde il Reneralll g8 drddY abhi@ POBCHig fobBhL ﬁ)@(ﬁﬁ% 94 kg body

dose _response rel ati onshlfps bet ween t he patient’ @g
weight porday iaglivided dogss, spern amferablydbeisen tbqwt 09drmg yndiA00 mg per kg

y G oV ki lled
body N%?Eﬂ E%md%}br'gm a edt ﬁ@% Sdo?iemr(fémg‘is g%n é)rﬁfgfag}ymagmuswred
systenitichliyo 4t pliagugetifcal\FoRDGM41i612A SR Fofdaté 1&52@1@3/ 1@8&9% oral, aerosol,
experimentation by foll ow ng the protocol di scl osed

intraveRes; ARhCHanegusly, W6 tihamy PtRer iguisc PBishi |y s@éeohz«;e in providing

i3k IRERANE Shyflye. Syl iniBiedily fomutaions
are wdlbkigrd: #inBe (i 998y tredimphiyepingerspretaratly awolsiey pedaitic adiministration.
ViV s, for deter n|n ose-res

nse
Moreqh JofiHie i peamemay Je Lubesrllgieic HasHons PEper to be triggered

by coﬂﬁﬁﬁd(ﬁtéx\fﬁ&re b 'ﬁﬁé”élﬁ&rg@ﬁ@}j Ml?’ & B¥ict GhBY SaRBdistration has been
0280] Initially, to exert anti-allergic or

effectiyatin suppréssing the IgE fresponse toai singhé antifysn a@d&ng@in atfimals when carred

out off qgﬁ?ﬁ@}ggr :% p%e?l%aesﬁm tb an S]h]%xgx%g;u &qyﬁ 0‘?)%9]1 g‘gxa a preferred

embodia®as , theWotppingd &y aﬂin)‘mstb@HV\ﬁe Mat albasuttwe (Q)ilsé@ltlﬂ@ dla%@@t regular
kg _body wejght per day in divided doses.

peﬂodg% ﬁlﬁg{}’ﬁl?s Floaeypre fthe éfﬂagﬂfava rieaiRane egjuding frewpee pf dgsing and
duratiBht Qf HBERLI zigJ bd QiR e skﬁ’i@? P&Bﬁﬁﬁe‘? anlmoditiGas needed to

routes as -- - aerosol, avenous,
providsu bpiunain dglt sdcwn mgulayloa,n ylepﬁrid&rg oouhaumh bf thesatlebgen, the dose,

N IO T

wmh ati gng %f&ré@'émﬁﬁ&l%%nﬂ Nyef fIgE%ﬁb re Jﬁ‘?%téo%ﬂ}dﬁﬁﬂt can be

regi men preferably i nvol ves périodic a ration
administered in conjunction with one or more of the other small molecule inhibitors

disclosed, in order to produce optimal down-regulation of the patient’s IgE response.
Further, it is envisioned that one or more of the compounds of the preferred embodiments
can be administered in combination with other drugs already known or later discovered for
treatment of the underlying cause as well as the acute symptoms of allergy or asthma. Such
combination therapies envisioned within the scope of the present invention include mixing
of one or more of the small molecule IgE-inhibitors together with one or more additional
ingredients, known to be effective in reducing at least one symptom of the disease
condition. In a varjation, the small molecule IgE-inhibitors herein disclosed can be

administered separately from the additional drugs, but during the same course of the
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Mor eover, long-termtherapy may be indicated where

allergic reactions appear to be triggered by

conti nuous exposure to the allergen(s). -Dai II}/ or twce
WO 2004/92¢8% gy ni strati on has been effective i n PCT/US2003/030959

suppressing the IgE response to a single antigen

chall enge in aninmals when carried out continuously

disedse0t0ritRer, | WEbrgih bR the 1SBVRRILAORSEEH |
in a p:_eferreé enbodi nent , thg&g npglg(ﬁr%l}{dpeipgleﬁ)é’ﬁwTtﬁﬂﬁmumls are
admigdsiese du accondanoe with theiniidependentarifeotivg iremtmeatyregimens.

the tre

re periodic. i nt.erval s.. However, t men

reg‘ﬁﬁ‘%i, PRE i ﬁl YT g Ye 3k ﬁ@Pfé’HHafed‘%?S&t (Pfgﬁle phenyl-
indolf coRPALABY dishKedendighets NRA deterdRdSk) ! bed flilled in the art

practitioner, and nodified asneeded to Pprovide

Phargiacplegists el aesmtogisty ghmireadily dbtqpmint thy appropetate dossf required for
tha: roe - ose frequency., and duration of

ccht H A 8801 B Do, LERARR g i Ginhet wesment

technigaésased fhr@iBd lanlipratiferLiot ahe eh&nbaiapBitic agdfs,

I gE—sugpres,si ng conpound can be admnistered in
colZ83Lt i dnitiglyn swabler dessaesofoft Mee oattieprobifbhtion phenyl-indole

2 | i r ' in,orde r odyc .
comReBE ift defltt iy 108 frofl AhPHUN L1 OURE DG el SE UG gy weih
per deyiin kedided doskss nevry ipssferably, bdtaterDatfu 0.00RAL afd 108 8ng per kg body

referred enbhodi nents can be

weighiHE 4,18 By 6t Mest peteraflyntoorreanticanger effectade dose will
sk B0 {8435 160 ERUERFUa b bR Bl o sty

underlying Cause a syr?p
admipistesgdysystsmicatly ayephaBurrkuticab Ryinoktionn ajipheprine ®6such routes as oral,
toned within the scope of the presen nventi on

seros Bl e Greothe”6F Moy e Hotierifich ppBcht efective in

providigig-sytinkd dRfng dfBeaicies chbdin@ne or nore additi onal
i ngredi ents, known to be effective in reducing at

| ¢84lone Isalit o obr t Moreli Beeaykindoledicompnundsn of the preferred
Lat i t ! e I i.nhi bitors herein .
emboihih g tR YDl CEti e R ol oSG Ot the active
agentaddlidetcomdeddryugse ob wkilldiar fhegart. h&'os adtieve OslegEatOfpldshR. BSels, the
nary0, 20041024896 PCT uszoo%gsogsg di sease _condi i on,
pharmyteptical A& BEMY SRR ERYeReysha iR apprqpaiaty selutipe, such as a

salinéIMRAA 2ddifsterdd B MbSLEbEMe W RGAGEGRACE W th their
i ndependent effective treatnent regi nens. [0282] As an

arl0Z83r ol iThertepaingent treginwpyysed e aappdape ivette pridereedoémbodiments
|.-._1ndol e, compounds di scl osed hereipn can be .

P refe%g@e ?‘gnf'%g‘}éa B5C6i%e awn%&gﬁoq'n EFOXP 28 w}ér%ﬁ% %@%"ﬁpwmc

agentgion@nealthabst Sap 8O iddeatid YW dilper twibe ARRY ?Rﬂit &lr&tion for a

.(gose required for each individual patient w'thou
petiod, Of @nee i) dprperypataman beprgdeitedy fonsome patiants. t (Tas,ning preferred

L ke P T —
intervdlss aewevdr, theeratihént pegihichetaludan PERRNEy bNE&i: and duration of
treatment may be determined by the skilled practitioner, and modified as needed to provide
optimal anti-proliferation effects, depending on nature of the disease, the extent of abnormal
cell growth, the type of cancer, the tissues affected, and standard clinical indices.

[0286] One skilled in the art will understand that the ideal concentration of the
anti-proliferation compounds in the formulation depends upon several pharmacokinetic
parameters, such as, absorption, inactivation, metabolism and clearance rates of the drug. as

~well as other known factors. One skilled in the art will also appreciate that the concentration
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conpounds wi Il generally range from about 0.001 ng to
about 300 ng per kg body weight per day in divided

0 nore preferably, between about 0.01
Woz%a’g%ﬁgr kg body weight per day in divi ded TsQEosnsomss

Most preferably, to exert anticancer effects, the dose
wi Il range fromabout 1 ng to 100 ng per kg body
will v4R) it tRESevERY oﬂﬁ@c&ﬁfmw 62 (RARJPGhE! @BbY which may affect the
adm ni stered Systemcally as pharnaceuti cal . .
treatnfent duseatnichds, tappr dpuation, eage gind gshderoof the mmtieny ather illnesses, prior

aerosol, i,ntravenqus,. supcut usl or any .ot her
expofis ootk B Sragih BegiecOR ST 156k WYY afifteifip dhat for any
particd® 'epﬁﬁelﬁf sh8&fi @ Hehi¥ient QERAUAL will 08B lathale@|dhd LR over time

nor € phenyt -1 ndol e conpounds of the preferred _
according tal theandividsuhbpdtigntreregeininménds ardeabcouting toi the professional judgment

pl concentrations.of,the active agent, as

of the gdical SHgRe: GRBIHSBDS TPHBERL o To achi eve
aq@zm?t e [ SR pré¥eed entdBimeNar dRGRMbIL alre orally administered.
formul'ation can be injected intravenously in an

Preferablys op ifermail s il incluskecherh ditventss an pdieleatrisrs. ofrabdosages may
be ertacdm Itg’érﬁéeg?lgtiq ar%g olnﬁé%ﬁ_fﬁtgtn tt]a 184S ti Val Q%?%h%%ﬂ ihg also be

Sed inaccordance w
acconifflBh&] b thsRENREIR) bainsirgf AFdRE, ¥yltupy Odusgshsioas,| @Gblutions. One
__adm nistration, Mreover, as wth other . .
skille¢ e fer B rablundesstandgibat many gaepptablencral coplpysitians may be used in
L RdL calig I ' or i | e B D '
' accor#egx?é.a pg?ﬁegégl%gf g%?](gﬁ#l%&%hr" géf"";: Seiglpg?ehaﬁ)’/{e be r%qcéfnﬁjggh@ nay be
combined wathnearplatd edments] adigyatity) labrjraats swedeninghgmitsyermitric coatings,
t he ¢ oundisanl'ﬂrgisteredfor at | east six nonths
buffefét“’i‘@ﬁ%ﬁ%f“g%’éﬁ X9 nterval s. However, the treatnent
GOSN, DG RELLIRIE s acBilve HOBbH (ﬁ’ﬁgy BunBkifRa t®fnclude a
treatmrent may be determned by the skille
targetprgaooiaty dhar targstsdomoeticknterdesa thenemupehndoat ptho vactiee site.  Targeting

optimal, antj-proljferation effects, ndi ng o .
moiet 3R, sy by 2 ot 1EURY, L BpEfitS r BB ihctEepy dertvatives,
cytokiies) Wnb redeffor lighRis@kpiesad oh thd dlls td Betiesedf f ect ed, and

standard clinical indices. [0286] One skilled in the

arl02841) | I deelstreth gmppdimenise compapndsofeetimigistessd B conjunction
with J(ﬁigr acggé h%él{téz Wiligl élfﬂeg ﬁ;@g&ﬁ%}g g ?z%dlﬂgcafeqﬁe E&IOE{;H@?& ]?S?l‘lijbgﬁl—mdole

epen on 'sever a I ne par ane
compasnd absarsptdther, indepanddnt amichoratine tffbatk. Jheamadditieal active agents

inctude, 5L g4 piiied e LEER SAPUEIS ASHLRRS, eoprigaingiories, and
antic 0B ERE TR0 BV RO 4GRS Vo BEThUSEINBH ARt e ccive

t
vary Wth the sevérity of t e condition to be treated.
benziDidweolef enprmdviom rapidymethbelism, tdegradatignonmshimirdtion may also be

wed.,Epifedt 1B BERUAGRs B8 o3 ESEE i g, pite proema
embodimgs. and the like. One skilled in the art will

appreciate that for any ) ) )
[0290] In another embodiment, one or more anti-proliferation compounds may

be administered in conjunction with one or more other anti-cancer agents or treatments fo
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,
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particul ar patient, specific treatnment regi mens wll

be eval uated and adjusted over tine according to the

i ndi vidual patient's requirenents and according to the
WO 204824886 onal judgment of the nedical pract PCTEHEPO3/030959

adm nistering the treatnent. [02871 In one preferred

enbodi nent, conpounds are orally adm ni stered.

. . Preferably, .oral farnulati wig |, include inert
et o APRORtatBy; SRR (i My dodpbige Phigpetey ohydroxyurea,
fluoro@RERP AR Rnd, N cHRkebRyMenbfhidl GehfiBbihab! Blcguad?h@l and 6-

admni stration may also be acconplished by using
mercajpfopwines DNy aittters (rlepoyein); Sopaisomerase kpsipandiagpetecap drinotecan
solutions.. One skilled i.n the art wll ynderstand. ..
nd oFRRIUHEH: HopdsvaBree df Ao Rup bLRbomhion TR ERg tdgrubicin,
mitoxAHORE JRHR st &@étﬁﬁ&idﬁ@mﬁﬁﬁeﬁr[ﬂ&mﬁﬁ{ycﬁﬁ AP Sithramycin);
the active conpound may be conbined with standard

and spinddé poisonsy(vinbigstive mincristing r pavakhing, psdlidexedmndglosefarely,

e i C akings,. buffers, ilizi a t the .
- TTOR8H T FReP IR iy P T nt AR o Tpii BEAK, BoRBouddi®or the
prefer@@ BB daf bedinfihigtbrddin Corhbidgticn withr@kérd therapies, such as
noiety that targets or concentrates the conpound at . .
radiatipmeimyaynafbergpy, cend Hieanyi H/oryrEstY.dg ordre|ta deeat ypergpliferative
. ot ,
sl S 5P sy, LR AT B sope o e
present kpleftice thobilet tixingebf end or erd sfcthe pilenyla2&a} compounds together

.. preferred enhodi ments, coppounds_are_admnistered in
with oggfr mets ffitignal Hngedientsakpowe 1o herfttectiyp i feqicingept least one
P bt ahe i ds herei
o R, P oS BB b Cadcs 0 AL Al sqmpounds heein
disclosdahay batadwdnisfekaCteparatély Sonadati eddtenal alctgsy bubdsmgs the same

i ncl ude,. but are.not lim.te 0o, antifungals,
courses i 5 rdip@e oGRTiRG et byt ey b SRS compgund and the
palliatBR! tE&APERIds AR NidininfREE Gh Htcordatddl Ghthl el dRlef@ideht leSfective

or agents which protect the active benzinidazole
treatmeFEBHRRS r om rapi d et abol i sm degradati on or

2lo20a1at I RBIEWASS direliRE cnftRALAGIL 8flg VEHARRS thercof have

fornul ati ons can also bbe used 1 n accordance wt
been dpsaftedriedetadnbiher nodifatiR2Ad méthodanafi dse wilieadadirdpparent to

. ope or. re anti-proliferatiqn. conpounds be .

those QIR s Bt | AceGHinBh (I SRR o6 BHE BN DAL Vit applications
modifiRMlidiiC AN ShbsAARMNS n‘i’effy bé RITEAN Suihledtd MRt QBdHIRE from the

anti proliferative effects. Anti-cancer agents
spirit ofitbe indentibn or thescomstofltherchabus. t o, al kyl ating agents

(l onmustine, carmustine, streptozocin, nechloretham ne,

nmel phal an, uracil nitreogen nmustard, chloranbucil

cycl ophosphar ni de, i phospham de, cisplatin,

carboplatin mtonycin thiotepa dacarbazi ne

procar bazi ne, hexanethyl nelam ne, triethylene

nmel am ne, busul fan, pipobroman, and m totane);

anti met abol ites (nethotrexate,
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90 WD 2004/ 024896 PCT/ US2003/ 030959 trinetrexate
pentostatin, cytarabine, ara-CMP, fludarabine
sphat e, hydroxyurea, fluorouracil, floxurid
‘Vozﬁﬂﬁgﬁgaeoxyaden03|ne genti t abi ne, thloguanrﬁgﬂuﬁﬁwa@ﬁmm)
mer captopurine); DNA cutters (bleomycin);
topoi sonerase | poisons (topotecan irinotecan and

S: t opoi somerase Il poisons (daunorubi cin,
do orublc i ntrone, ten

i dar.ubj ci n mt osi d
¥ and' et opo 1Hwpee ﬂﬁﬂd Hmppsition (fgﬁg'?‘i‘t tgvent ?lergm reaction
assotinfelr @it} CinBjeaseda ﬁwdbdllﬁuﬁﬁmgoéﬁluﬁé&' gﬁﬁ‘é’éﬁ&? ﬁdjor inhibiting

V|ncr|st|ne nave ne, paclitaxel, ocet aXe
ytokigem oy QOB@S in g m@mmglognmﬁlémgt hey ameeoomoreraf the following
cmnggﬁd gompounds of the preferred enbodi nents can be

nistered in conbination with other therapies, such
radlatlona i mrunot her apy, gene therapy and/ or

surgery rder treat hyperprol Herative

dlsease§1 |n [ u . at+Ba t her api es

envi si oned mkﬂhrn-th4 t he pprefient invention

i ncl ude m xi ng dﬁ- nTOr € te phgnyl -indol e

conpounds toget hér ™ wi t hyone or *Dre addi ti ona

i ngredi ents, known to begeffectiMe in redu0|&? aj

| east one synptom of the disease condition.™ 2

variation, ithe phenyl -indol e conpounids herein

di scl osRa T Ne| y_fRom t he

addi ti onal ourse of the

di sease congy phefyl -i ndol e

compound an i ve conmpounds are .

adm ni stered in accordagge with Mheir independen

effective treatnent regimens. [0292] Wil e ‘S Makber

of preferred enbodi ments and varigtions thereof have

been described in detail, i ons-and

nmet hods of use will be readily nt to those of

skill in the art. According\y; #t shhul d be understood

t hat various ﬁppllcatlons n% fications and

subst i t utReASNMAY f@qU|vaIents wi t hout

departing trom\h splrlt\\f the invention or the
scope of the cl/aihg, 9
PCT/ US2003/ 03@»59 ISNCLAIMED IS 1 1. A

WD 2004/ 024896
phar maceut i cal cdﬂp05|t|on|for treating or preventing
an allergic reaction assdtiated with inckeased; | gE
| evel s, inhibiting cellular proliﬁeration, and/ or
i nhi biting

Genus IV,
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cytoki nes or | eukocytes in a mammal conprising any one
or nore of the followng conpounds: ORL / N R2 HN ~
~1 ORMGenus I; Genus Il; HNL I R H-Genus Il1;

WO 20694896, 92 WO 2004/ 024896 PCT/ US2003/ 030958C RU2RIRIRSY
R2 Genus V; Genus VI; Genus VII; R2 Genus VIII;
wherein L and M are independently selected fromthe
group consisting of H, 0

Genus V;

Genus VI

\
N
L

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

Genus VIII;

alkyl, alkoxy, aryl, substituted éryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CF3, OCF3;, CONH,, CONHR and NHCORj;

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

wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs;-Cy cycloalkyl, éubstituted C3-Cy cycloalkyl,
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al kyl, al koxy, aryl, substituted aryl, hydroxy,
hal ogen, am no, al kylatnino, nitro, cyano, CF3, OCF3,

OWSB%COHHR a_nd NHCO?l wherein Ris sel ectﬁ&/ 5)0%1030959

up consisting of H Cl1-C5 al kyl, benz
fl uorobenzyl and di -al kyl am no al kyl, wherein said
Cl-C5 al'kyl is selected fromthe group consisting of

a IﬁﬂY@bEdﬂt alﬁﬁgﬁ‘m glgﬂpﬂl(l h&lﬁhﬁlwtecﬂ; y%ebl%z@y(ﬂick yliphaitve rgroupsRiphenyl,
are independently selected fr i
cowbsfattlﬁeﬂg phenyLH) amiréw Stied aghi %@QCB@@‘% polycychc

IO L 54 S AR s o i

g rmbstﬁutes uhatesdatyl e dogiainy dy® | hete@htomisat Wheg:mo umd heteroatom is
enyl substityted phenyl, naphthyl 6  substituted
naaﬁftmqlenﬂw&tﬂ@ﬂ?ﬁ @1 %&mewrsheg Oﬁ@%tacra%ngen and sulfur;

het er oad'/l}[x%relﬁ n%m? %ﬁéﬂtﬁ Ee?ol?{?c anﬁ lahc ;@SPﬁé NouB&ittlted phenyl,

het er oar sal d tero ontaln
1. s’ﬁbﬁﬁh@d aap ity amﬂlesubstltuigdlltbtdrewl gabtain |153 substituents, wherein

|ndeedentlyslec d fromthe gro Cc i,sting of
wﬁ@'@ﬁh 6B SHICCAFR Lot FGrErowh e bE GRS olyhlogens,

poJllY gal LRBRlutda AURMRS AP SLbdihRd BIGANY |d1alkylam1noallcyl

substltute napht hyl and subst’ituted heteroaryl

cdnﬂmxyaﬂWB hydirstyamiren takoxpbming, arbeayld GbeCHEMOH,sCOOR’

oot Ra b, DRy SRty MEGRRY A IR A

al kyl , %@@ahlkuusegielaétkdf frondl itied Ebdu@%di@f&hhi'of H, alkyl substituted
hydrOXéaI ky drox am no, am no, carhbon

rtuted Q- Qy:af f@tm pﬂwclmm)fmhatws phenyl,

NHGEE; nd \glg&l( S

t e grt%tup g%n %1%& %3 a Eé)(/jl ; %%%ilfl ﬁ%}tg e%ﬁq F"‘ECP '@ubsututed

C?hefél oz(rlyl;l\aﬁeltrkiﬁlh saig ulbaéﬂo?]ﬂyll ezlﬁhd%&%ubyln‘,ﬂumﬂdhylﬁroarﬁl contain 1- 3

pQ cyc:|ca|pat|cs pheny e ,

&#ﬁrﬂ%ﬁpmsaswbgm i SSToRIORY S inspendsatly) seidied Trom the group
E£608 andWhifLLei n said heteroaryl and

sal 12%%&3%3?%% hg?éeroaélryl contain 1-3 heteroatons,

whkr ei Twacemnpetst ofit Glaimsl,i whepondeidt pylysgtlar abiphdticogroup is

t he group, consisting.of nitro oxygen. and, syl ur,
selects® R Shao HAUE| CRARRA . OhnaRBPATSY dPgargRgHYS ¢ camphoryl
blcycﬁj[gpl'gbétgn)graﬁaﬂoﬂj:bmﬁel ected fromthe group consisting

of adarrantyl, bi cycl oheptyl, canphor

bikycl ofl compesdaaf (Claii 1n@fk§§¢m>ﬂm¥ getem?éylcg%égﬁdsubstﬁuted
hetergirgplgls@ g‘tgdmﬁglrne ikl %?(')LﬁjJ Qgﬁs?srt&%r %t %ﬁmcé@' %]&ZOIGS isothiazoles,

st t u
oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles, pyridazines,

1,2 3-triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles, quinolines,
iso-quinolines, benzothiophines, benzofurans, parathiazines, pyrans, chromenes,
pyrrolidines, pyrazolidines, imidazolidines, morpholines, thiomorpholines, and the
corresponding heterocyclics.

4. The pharmaceutical composition of Claim 1, further comprising at least one
additional ingredient which is active in reducing at least one symptom associated with said
allergic reaction, cell proliferation and/or inhibition of cytokines or leukocytes.

5. The pharmaceutical composition of Claim 1, wherein R; and R; are

independently selected from the following:
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heteroaryl is selected fromthe group consisting of

pyridi nes, thiazoles, isothiazoles, oxazoles,

yri m di nes, pyrazines, furans, thiophenes,
‘”Ozﬁﬁﬁ%ﬁﬁ%les, pyrrol es, pyridazines, 1,2, 3-tPCAASRYL/030959

1,2,4-triazines, 1,3,5-triazines, pyrazoles,

i m dazol es, indoles, quinolines, iso-quinolines,

benzot hi ophi nes, benzofurans, parathiazi nes, pyrans

'm/lN fur.

i ngrédi ent
at | east jone synptom associ ated with said allergics
reaction, cell proliferation and/or inhilition of

cyt oki nes_or | eukocyt es.

conposig1 o f d whereiMr KRl and re
i ndeperjdent iy sel gcted frof foll ow ng: {j94 WD
2004/, N2 H3C a1 1§ 12 1 MG

P 3u320%3/030959 3?4 cH3 -8813 18H0H

11 12 13 14 15
F
Ij Ab/ E o ié E
F F
Foo. OH
16 17 18 19 20
6. The pharmacentical composition of Claim 1 comprising a compound

selected from the group consisting of compounds S1-8123, T1-T102, U1-U18, and VI-

V28.

i 7. A. pharmaceutical composition for treating or preventing an allergic reaction

associated with increased IgE levels, inhibiting celtular proliferation, and/or inhibiting

cytokines or leukocytes in a mammal comprising any one or more of the following

compounds:

Subgenus Ia;
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14 04 19 5 10 15 20 6. The pharnmaceutical conposition
of Caiml conprising a conpound selected fromthe

onsi sting of compounds SI-S123, T1-T102
WO RIS o VI - V28, 4101 7. A pharmaceuti caCUS203030959

conposition for treating or preventing an allergic
reaction associated with increased 1gE | evels,

i nhi bi tiHegei ¢ dnd| Mrar@indebdreleadly selectad oy the BRiupi dons@ting of H,
cyt oki nes or |eukocytes In g manmmal conpri sing anf/ one |
oplleybr alkexy, taiwl, Fobstisnied gryle Bifrousdbalogpp, HminoRelkylamino, nitro,

S n 95 0 2003/ 030959
vvgg‘"rgﬂe hﬁ%ﬁ’l&gﬁ 3’&% 2’3?16ajepen%gn ydskegll’ect ed fromthe

group &gsdif R Byelaétedifronpihk trouppddreRtidg o@Hy Cy-Cs alkyl, benzyl, p-

substituted aryl, hydroxy, hal ogen, am no, al kyl am no
ltpesbenes] ang d-elkslamser alkyborbsinceid R-Ga alkyelected from the

i i t . sonsi St i f H
B ot G SEREA chiifBraBe, A BBBOARE LT D o
al kyl', witeesieiR) a&qail?l z@é-iﬁep_éhdﬁﬂltlyiq@_leﬁﬁdg@(bmdll}]é gampt duvmsisting of
t
ool PSR RyPStiRey WiH. REoiq cRelonkal | SRS BRorE s cyeloslkyl,

s f ; p i St : -3l kvl

SEBSEY At cRM ot uRaimal ity licl el grogpsphenyl
cyl;ﬂistiaitt;cyl pheqyﬂ),lhymphﬂ:iyl; _ahbgtiteted c ngplthpk, hetebmtyichiat gedlycyclic
plglet)ég c%rcfig, h%{elrgarj?lt An% S%E)gttljtgtse’d }fépe?‘nglyl, wherein said heteroaryl and said

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

independently selected from the group consisting of nitrogen, oxygen and sulfur;
wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein
said sub-stituent is selected from the group consisting of H, halogens, polyhalogens,
alkoxy group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, hydroxyamino, alkoxyamino, carbonyl, OH, OCHs;, COOH, COOR"’
COR’, CN, CF3, OCF3, NO,, NR'R", NHCOR", and CONR'R"; and
wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Co cycloalkyl, substituted 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.
3. The pharmaceutical composition of Claim 7 comprising a compound
selected from the group consisting of compounds S-6, 5-96, and 5-97.
¥ 9. A pharmaceutical composition for treating or preventing an allergic reaction
associated with increased IgE levels, inhibiting cellular proliferation, and/or inhibiting
cytokines or leukocytes in a mammal comprising any one or more of the following

compounds:
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substituted. phenyl, naphthyl, _ substituted naphthyl,
het erocyclic, polycyclic heterocyclic, ‘heteroaryl and
substituted heteroaryl, wherein said heteroaryl and

WO 2004{0d489¢ ybst i t ut ed heteroaryl contain 1-3 hetR{GTEE$28p3030959
wherein said heteroatomis independently sel ected
fromthe group consisting of nitrogen, oxygen and
sul furij wherein said substituted polycyclic aliphatic
grBypsN_substi tuted phenyl, _substituted naphthyl and

substitu I'n -3 sybstituents,
wher ei n / sai W.fr ol,t he group
consi st®ng or/ﬂ al ogerﬁ]} al koxy
group, substfi't oxy, a(1 yl, substlituted al kyl,

di al kyl am noal kyl , dr oxyalkyl , hydchyarri n .
al koxyam no, carbonyl, OH OCH3, COOH, Ccn?suggfﬁﬁs Iia;

CN,  CF3mefdar ﬁ,anw,aré\ﬁd%endmlectﬁ‘ﬁoﬁ%%gup cOhMsting of H,
wherein R is selected fromthe group consisting of H,

atlkyl, ,allaxtys taryluselptitded pryl, Tadrogy.chalpgal lepino, alkylamino, nitro,

substi tut - vl clic aliphatics,

pmt &E gg%ﬁm%%p andr@%hﬁ%l’ , Substituted

napht hherdi€REE 8elbited 0sh the lpeduptdshsigtinhiett B OACY hikyl, benzyl, p-
wherei n said heteroaryl and said substituted .

h8nesebenzyl apd di-atkplamino alkyl, syhesgin said Gihes ekt is gplgeted from the

h iS4 I t he group

EioBb phahlpor \eRRARTRNN, YAt LA g° 10

phar maehutdic R, aadipase independenly aklectzd domp thesgrogp @onsisting of
d |.ect ed th i,St.i f

SRR XN e—

c ftdal t [ : j . -er gi

rlga ?f%itr? %ggfsl,%{:ci at e wn%ﬁgﬁt#gdg seddngcEa‘{lg@lé{Ilg, gtofips, phenyl,

i syistitutéd gplessiyl, ulraphtbyl| ishlestimutied n papidtiylor hiteteckdlic, ngolycyclic

YRI5, Rk YRR g e TR QR PR e s
P20 HHI0ZED dnbhih 1-3 McerBatSRgefibgeitiasaid 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, hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR’
COR’, CN, CF3, OCF3, NO;, NR'R’, NHCOR', and CONR'R"; and
wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted Cs;-Cq 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.
10.  The pharmaceutical composition of Claim 9 comprising a compound

selected from the group consisting of compounds T-3, T-83, and T-102.
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wherein L and M are independently selected fromthe
group consisti-ng of H, alkyl, alkoxy, aryl
substituted aryl, hydroxy, hal ogen, am no, al kyl am no,

WO %R cyano, CF3, OCF3, OONH2, CONHR and NPES$2003/030959
wherein Ris selected fromthe group consisting of H,
ad-GC5 al kyl, benzyl, p- fluorobenzyl and di-al kyl am no
A1 Ahphehibeadt c%gsauaﬁ wltréaﬁng ok @%&H%ﬁ% Qﬁrhlt]éfgic reaction
group consisting o trai ght chain, Dbranc

assoatated ivatha linorégsedhigEelevelR1 irduiteltifg Caﬂelar rpﬂelm%ndmm Ia;ld/or inhibiting

estolGERSS 1 TCHRORVAR 12 TeiBel SORPRUPRYID Gt Piteaf dhe deflowing
compe¥fldQal kyl,  polycyclic aliphatic groups, substituted

pol ycyclic aliphatic groups, phenyl, substituted
substituted n

phenyl , naphtlh napht hyI het erocycl i c,

pol ycyclic arylkand substituted
het er ogy yl , )

subst L.fNut ed er ' - 3 het effoat ons,
whaRéin siid heteroatPpmis 1 hdependent sel ect ed
fromthe ¢roup consishing of Mitrogen, ygen and

sul fur; rein said substituted polycyclic aubgshas ity

roups, bst he bs ht h and.
Subets 1vRE A el 5 S Rbkpderily FolcclesEin RO cofling or 1,
wheieR] Blkosf Brys.Unfdsiituaingryi, Sll}&l@d))%ﬁgttﬁt@ogfefloﬁhﬁﬁtﬁ zg}’:ﬁb!tﬁmo nitro,
consi sting of H, hal ogens, pol ﬁhal 0 al koxy

greyaRe, GibOGH: ey, tltut ed al kyl,

di al kyl ) -
al koxya‘?ﬁﬁ%}%%%gggr/ %) 1601:%@@%)@{%@ 8%[ W@I &ﬂkyl benzyl, p
CMluoﬁEﬁe,nzm dlbdﬂliylaﬁdﬁﬁol%lkyll\lbdﬁ%'m sadd @, CNRH is selected from the
wherein R I(Eelect dfro |st|ng of H,

th oup
al YD 0%11§b9§[‘18 asgal E@gewr%
subst i tyh&dinR; S9d @%%@ﬂdbyéndeﬂ@%xaxaka Grodt H{kh@’ohﬁ Sonsisting of
ed pheny

phenyl, substitut , Substitute
n&f@,htaﬂiy}rl ﬂ‘l@ﬂ@ﬂ@r yellksdn c&s@bs‘tﬁd@ﬂb&d gubstentedr ﬂ;—Cg cycloalkyl,

ei_n,.sail d t eroar I sai bst,itu
haPLra RS - ARHE s PR R: BRECS i pfetig, govps. phenyl
heubsthateaMgheniind ﬁ@ﬁﬂﬁlﬁnt bﬁb stirt@rt eghhktiyam Iﬁéi@ro@wlidzp polycyclic
consi sting of nitrogen, gen and sul fur, 10Q. The

pHgteiaeelic; ketrroanisad SubsSTieN hetergapylowhesepy $aid hgfegparyl and said

S ST

P(iffddp‘ﬁﬁﬂ)ﬁﬂlyos%wﬁéﬂ frothkhe gropp aomms:tmgt dfadiro geamnprygdeniand sulfur;
For tr ea]gerel stltrbgcédngol?fgyc% afl}%a%cr grao%)é ogubsututed 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, hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR’
COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR', and CONR'R"; and
wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs 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.
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associated with increased IgE I evels, inhibiting
cellular proliferation, and/or inhibiting cytokines
or | eukocytes in a manmal conpri sing any: one or nore
WO 2024886 f ol | owi ng conpounds: R~ O R .v. SuB§aHIE043089959
wherein L and M are independently selected fromthe
group consisting of H, alkyl, alkoxy, aryl,
sydst i Bétano
nlly?r . TH% }%ﬁﬁ%&wﬂ@ﬁ'&%ﬁesﬂ@&{ ?@g@&%%ﬂﬂ%on%@ga@ pound
selectothfromithe Boup consistingof dmmun&se’fﬁﬂp'ﬂﬁ%&%] §t—9]n§‘ -4, apfl T-96.

iyt At of ot elfe campbig SF Hleifof bt s fBRulOR of o

med1cﬁﬁ1@ﬂtpf(£’ Q:fb‘itxﬁg iaNghaffma s‘éﬂfﬂ'eﬁh@ ont BRisHscepiBBaB oM Sl!erglc reaction
clic alkyl; wherein Rl and R2 are independently

and/orsér andihating cy:tnkmn@ ogl@@lﬁ@c}fﬁ@ns agnammabf H, al kyl,

t t d | oal kyl stit C3- G9...
upsti iuled sl Recuoaliohy SuRsL S B o
mgrec@éﬂt e isCao’ﬂilv’e Rhatdtcify atRast ddeNMiptom Udhsdidibdweh said allergic

phenyl, naphthyl, substituted naphthyl, heterocyclic,
l'eaCtl%I ycycl ic het erocycl ic, heteroaryl and subst it ut ed

%2{ io?ﬁ%( én’ae ngeéﬁmﬂ ff" Q’h&?&ega?@r%llﬁ%? don%Z:%(ﬁiﬁonal ingredient is

het ér oaryl® con etero
selecwmﬁb@ the Seduph dvRLREARLO mshért-acmgepzeﬁtﬁeﬁﬁrm ag@hapa ﬁﬁlg-actmg Bo-
fromthe group consisting of nitrogen gen and

adrenesgic pgenistypermdibistaaing, a:,alm@phqdmséfmasmmly&m Mbmﬁ!ch@nmgl@agent a
cortis Q3 RRHABEE BURIN. RO IR hecpton

antagodiser ei n - said substituent is selected fromthe group
sisting of H,  hal ogen pol yhal ogens,

;?@up, The et afuClimaf oworem gaf at éﬁ%tqnﬁug‘Lﬁt?é}yak}Fngiem is
combﬁ{bcﬁjwlf%l sHA &K Ih)e cm{ﬂé@ﬁﬂ%ﬂ%ﬁé% a&%@aﬁéﬁ@@@p@&le diluent and co-

oxyam no, carbony
adnuﬂﬁtﬁre@ﬁﬁthe@(ﬁ&nall\m NR R, and CONR R’ ; and

e e A Eued SrSRLER Sl gfgqgg%g%&ow@ | RbRe Dnouna is
adminsisd bf A JEIbER wphﬁgaéolawbut 1100y %ys@ kgcboally WP gt 1B day.
phenyl substituted phenyl, napht substi tuted

né%ht hyhe uppEdniny | 7.amepreinisad dase &8 a&lmsté@réérng/ Hivided doses at

sheteroaryl and said substituted
regulaﬁ'ggrgcr?dég}@ glont ain 1-3

The use of Claim 18, wherein said regular periodic intervals occur daily.

20. A use of at least one compound of Claim 1 for the preparation of a
medicament for treating a mammal suffering from or susceptible to asthma.

21.  The use of Claim 20 further comprising administering at least one additional
ingredient which is active in reducing at least one symptom associated with said asthma.

22.  The use of Claim 21, wherein said additional ingredient is selected from the
group consisting of a short-acting B,-adrenergic agonist, a long-acting B,-adrenergic
agonist, an antibistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a
corticosteroid, an inflammatory mediator release inhibitor and a leukotriene receptor
antagonist. .

23. A use of at least one compound of Claim 1 for the preparation of a
medicament for treating a mammal suffering from or susceptible to a condition due to

cellular proliferation.
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het eroat ons, wherein said heteroatomis independently
sel ected from the group consisting of nitrogen,
and sulfur. H N 98 WO 2004/ 024896

wo 2%%%%@003/ 030959 12. The pharnaceutical conffo¥Fie8#030959

of Claim 11 conprising a conpound selected fromthe

group consi sting of conpounds T-88, T-89, T-90, T-91,

T4, ang ube 86 Claish 27 Fk®er &fmgHsid £ ARG inEOANU4NEIndidditional
. Caiml for the preparation of a ™ medicanent for, .
ingredientawhich is aetiireninl reducingrat tegst ensnsyonptons asspeintsdevitly said cellular

olit?l l.ergic reaction and/or for inhibiting cytokines or

pr ré’ﬂ%‘cyt es in a manmal. 14. The use of Caim13

f st herpHeondRr b6 IOMENAGA] Rinsted! shid &t lchftadde @ldditional ingredient is

addi tional ingredient which is active in reducing at )
selected dwm theezreympensintiag i @nkfvagals antivisals, dngibiotiesyjapti-inflammatories,

action. ,15. The use of Caim 14, wherein said at
and a#'gcgg%erg%%ﬂ%ddi tional ingredient is selected fromthe

gneup qirsisst bNCl4n a4shbeleifeiidng Xad- et eAditiohal ingredient is
a(gonl st, a long acting (32- adrenergic agoni st, an

selectgdht frpips theneredip sopwBingh 6t lstlatigs esetiniapiimstabolite, DNA cutter,
. ' L ' corty ' .

opos ST 55 B BniOR' DARFESES, g gt voivon.
| @akot IThengeraftant one of\0ia@e P4s16, vilercihsaidisieleadt édeaddditional

. 4, wherein sajd at |east one additiqnal ingredient is
mgre%ls%tﬁ ﬁ@al%wetihwglaisadaaﬁﬁﬂéég%e mwﬁwgﬁamﬂ 13 a pharmaceutically
accepl? & BREEHACA-hymBca SRl E[’tp%h% n%i#nﬂ%:t and co-

mnistered to the mama e use of any one of
Cl28i ns The-wké of whig pee nf Skins A8-27¢ sdieredm said ahjmasinehe mpound of

. adm nj st ered, at dose, of out ,0.01 to abqut, 100 .
Claimy 3 tgleEt A hegr st e abory d0p g G g b weiht per
day. 17, wherein said dose is admnistered in divided doses

at reqgular periodic intervals., 19. The use of Caim

189. whdhsiuse 94i(aime g8 wherpiar sastidese in pdminipteradcisudivided doses at
LY g se of at |east one conpound of Claim1l
re@lag?reh%g%lg%%rere@;ﬁati on of a nedicanent for treating a
maomal Thefuke bf Qipifr 20nwhereBsatioppilatl perimliaiitévals oddur daily.
Th of Clajm 20 further co i.sin mnisterin
a1 gz he Jpag @}q%qno% |further comnﬁjr{slir?é agnn%gsterilllg at léastg one other

therapy which is effective in ameliorating at least one symptom associated with cellular

hyperproliferation.
32.  Theuse of Claim 31, wherein said therapy is an anti-cancer therapy.
33.  The use of Claim 31, wherein said therapy is selected from the group
consisting of radiation, immunotherapy, gene therapy, and surgery.
/34, A method for treating or preventing an allergic reaction and/or for inhibiting
cytokines or leukocytes in a mammal comprising administering an effective amount of at

least one of the following compounds:

0O
H
R1’< = \ _/N Ra
HN——
LA7Y
R

AN

Genus I;
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i ngredient which is. active in reducing at |east one
synpt om associ ated with said asthma. 22. The use of
Claim 21, wherein said additional ingredient is

WO 200¢028%ed fromthe group consisting of a shBCTAEEHIH0959
P2- adrenergi c agonist, a long-acting J32-adrenergic
agoni st, an anti hi stam ne, a phosphodi est erase
inhibitor+ian antichol i nergic agenyy a

corti qostgoid fl.at ofRg el ease
inhibitor a ecep/of\né%tagonlst 23.
A use of at olhe cghpound of/Cl alim| for the

preparati o® of Sbnent treabi ng a mamm
suffering fromor suscdptible to a condition due to
cel lular proliferationR 99 WO 2004/ 024896 Genus IT;

PCT/ US2003/ 030959 24. The use of,,C aim 23 further
conprising adm nistering a > one %ddltlona

i i i i v€ i n-rediosihgat | east one
synptom associated with sy d cglluljpr proliferation.
25. The use of Caim?24, wheréin s@d at | east one
addi ti onal iHhgredi [ sel ected fromthe group
consi st ifg ¥ ang#f unge antivirals, antibiotics,
anti-inflammaty anti cancer agents. 26. The
use of O ai mZ4, N gaid at | east one additiona

i ngredi ent i sel eCt ed 1'on1the group consisting of
al kyl ating agent, antinetgbolite, DNA c R

t opoi sonerase | poi son, topoisonerase | B%lsdn DNA
bi nder, and spindle poison. 27. The use of any one of
G aims 24-26, wherein said.at |egst one.additiona
ingredient is conbined wt Nat I@gst one conpound
of aiml in a pharmaceut/ cal ept abl e di |l uent
and co-adm nistered to th . 8. The use of any
one of C ai ns023-27, mhere id ap | east one
conpound, of /0 ai m ni stered at a dose of
about 0.701 t of7ab ng per kg body wei ght per
day. 29. The Risgof aim28, wherein said dose is
adm ni stered in ohwi ses at reqgular periodic
intervals. 30. The use of] aim29 wherein said
regul ar periodic intervalRs occur daily. GdwsThe use of
Claim 23 further conprising adn12;ster|ng at | east one

ot her

// H

\
R—N, A~ ‘ N
N
I
R

Genus V;
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therapy which is effective in aneliorati ng at | east
one synptom associ ated with cellul ar |
perproliferation. 32. The use of Caim 31,

Wozg(é{ &4§ﬁerapy is an anti-cancer therapy. 33. WyUéé‘@yB?wss’
Caim 31, wherein said therapy is selected fromthe
group consisting of radiation, gmunotherapy, gene
t herapy, and surgery. 1 34. A neflhod for treating or
preventing an allergic rea rr{i‘q\d/oR;or i nhibiting
cytokines or |eukocytes i Nconpr|3|ng
adm ni stering an effective\amuynt ofl at |east one of
t he foll ow ng @onpounds: 0 < R Genus |; 100 WO
2004/ 024 _@I US26Q3/ 039959 H R O Genus II Genus

H ; Genu 2004/ 024896
PCT/ US2003/ 03 ,,R2 0 CGenus VI;

Genus VII; and

R Genus VIII;

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

wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein
said substituent is selected from the group consisting of H, halogens, polyhalogens,
alkoxy group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, hydroxyamino, alkoxyamino, carbonyl, OH, OCHj, COOH, COOR’
COR’, CN, CFs, OCFs, NO,, NR'R’, NHCOR’, and CONR'R; and
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R2 Genus VIIl; and Genus VH ; wherein Ris selected
fromthe group consisting of H CI-C5 atkyl, benzyl,
P- fl| uorobenzyl and di-al kyl am no al kyl,” wherein said
WO 28 0g% kyl is selected fromthe group conSCStUSAY3EE9SI
a straight chain, branched or cyclic alkyl; wherein R
-and R2 are i ndependently sel ect ed fromthe gr oup
consi st inhgredf R'Hs sallebiél o QB |
cycl oal kyl , substituted C3-C9 %ﬁpgg?%glﬁﬁk fc? %I Subsnmted
aI ki GacCapslaatiy! :ﬁubsitﬂlﬁedt(édeoY@!@kﬂl p,Olad:}rqhb ahphatlcs, phenyl

o B SR, RO AP PR Bt ot bttt

hehamaml Iw@mreliietsﬁﬂoﬁét&&ba@m CarlUBSd | §u%§ﬁqteﬁefl&51%ﬂ"yy | contain 1-3
wherein said heter oarlée and said substituted
hebderegiops, edierain said- Betproptony 4t didependeatlpi wlesteddfrom the group

het &l gﬁhg%@oﬁéﬁgﬁg&%ﬂ%b fui$el ected fromthe group

consi st en and sul fur; wherein

saiy Su'ﬁhé Inﬁethtﬁﬂ ofp allyity G4i Guréilek RIdSIPriipr Q&iﬁﬁmstermg at least one
d substitu henyl, . substituted napht hyl and
additiopgbier iehois 84l YA ingeriecing at least oussympisensssociated with said

aller g0 84211 8n. sal d substituent is selected fromthe group
consi sting of H hal ogens, polyhal ogens, al koxy
griup, 'Ehmmthodtoefdjlaink 8% ywhedekty baid ati bkt driet &Lditednlay ingredient is

| ﬁ?m noal k i hydr oxyal kyl , hydroxyam no,
se ec@ﬁaﬁ%@@é 9Up &8 of aghoriegsting Readrnernaronispartong-acting .-

adren% % Zs(t)’ %}:{%‘% %ﬂrbé(\‘l,%p %%:%l ggg%@%%ﬂ%ﬁer’el n F%hoﬁ%ergc agent, a

corticgsikersid,edn f indamtrhrg rmadiaoonslatd righibftotHandl & ylevkotriene receptor
substituted alkyl, C3-C9 cycloal kyl, substituted
cycl oal kyl polycycllc allphatlcs phenyl ,

SUyst | tPﬁeﬁﬁleﬂﬁﬁW'Glmﬁﬁigt@Mémnﬁ%tat Iéé&t er’eﬁf&mol?ﬁéi m(%redlent is

heteroaryl and substituted heteroaryl erel n sal
combyfrede Mot yieichrromnaingd sigbsr inhataatehteattyo apwpta.bdmtchlumnﬂ &d co-

\ K’@ rein said heteroatomis independently
adn.mhgtlfeect eg 6%‘nﬁ#]om ?e group consisting of nitrogen,
ox3ggen Ercmsthbf vt Cldm 34Th;eheflemrmm afmﬁa@ggs ﬁdmﬁﬁlsft&ﬁﬁrat a dose
i Si mnistering at |east one additiona
Ofab‘?"ﬁg}r)@dﬁ“gﬁ% &?‘H tdA0 me pea ke pody W peT fgy-at | east one
SBYPL ONTIRSAORLALLEINLFR, $Akfbin said dose is administered in divided doses

at regular periodic intervals.

antag

40. The method of Claim 39, wherein said regular periodic intervals occur daily.
4 41. A method for treating or preventing asthma in a mammal comprising

administering an IgB-suppressing amount of at least one of the following compounds:

!
R Genus [;
H H
R—N = | \ Y NYRz
Vas N/
R Genus II;
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allergic reaction. 36. The nethod of O aim 35, wherein
said at | east one additional ingredient is selected
t he group consisting of a short-acting

WOZ@%g]Wgner gic agonist, a long-acting 132- adieHERPU030959

agoni st, an anti hi stam ne, a phosphodi est er ase

i nhibitor, an anticholinergic agent, a

corticosteroid, an inflamuatory nedi ator rel ease

i nhibitor and a | eukotrien Bot agoni st. 37.

The nmet hod of C ai m 35, reinpsai df at | east one

additional ingredient is ' fth said conpound

in a pharnmaceytically acce

adninist¢{Fd. oth . 38. The nethod of Caim

34, wherein sakd adm ni stered at a dose

of about 0.01 0 ng per kg body wei ght

per day. 39. g The odNof Cl aim 38, wherein said

dose is adninistered in dilvided doses at regular

periodic intervals. 40. TRe nethod of C eenus3%;

wherein said regular periodic intervals occur daily.

41. A nethod for treating or preventing asthma in a

mammal conprising adm nistering gn | gE suppressing

amount of at | east one of t Now ng,conpounds: O
Ri---< Genus |; Genus Ti; 25(“4%'024896
sc)V; , 2 N H

PCT/ US2003/ 030959 R Genus

Cenus V; R
R1
Genus [V;
R1“‘"N
Genus V,
O
D R
//JL\N/'2
\ / H
O
F%__4< =
HN—— | N
N N
|
R Genus VI
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N H, R2 Genus VI; 104 WO 2004/024896 R1 Genus VII;
and R2 Genus VI1I; wherein Ris selected fromthe
roup consisting of H, Cl1-C5 al kyl, benzyl, p-
WO 2404{981%90enzy| and di-al kyl ami no al kyl, wher ePETEE203/030959
Cl-CS alkyl is selected fromthe group consisting of
a straight chain, branched or cyclic alkyl; wherein Rz

and R2 are_independently sel ectegyfromthe group
consi st 2? of H alkyl, substit

ed al kyl, C3-C9
cyclp oal kyd pol ycyclic
al i phat i r
gr oups, Qﬂ@

y i & al i phatic

nyl H napht hyl ,
substituted n yIoN het er lic, polycyclic
het er ocycl i c, heterodryl and substituted heteroaryl,
wherein said heteroafyl and said substi QetedVI; and
het eroaryl contain 1-3 heteroatons, wherein said
heteroatomis independently selecfed fromthe group
con3|§t|dg1of d sulf¥( wherein
sai d 'slbstit uf@d p ti Bups,
substitute aphqhyl and
substi t ut 3 substituents,
wherein said substituent is selected fromthe group
consi sting of H, hal odgens, polyhal ogens, Gune¥II;
group, substituted al koxy, al kyl, substituted alk

di al kyWwheseioRlixgelectedhframahe aiokp consistinanfiFhf n6s alkyl benzyl, p-

SRSSRAET o QMo 9 B0 S, G Wi om e

\A@@ﬁpbﬁnsﬁ&tm,g&mmmdheﬁﬁ tdiched gr mcca;ma; sting of H,
al kyl, substi t ut

cycl
subst | Ve Bs lwé? 85’1312?}%%“ 3 %@Irathepﬁaw gansisting of
phaen t hy, ti
Ay S B S g O
V\miyesrcﬁucs ahﬂhzttia:t egrogsy | suhsttuisdi gobuldid talipbatic groups, phenyl,
hetbe{ltu?er p}?e%rjlr} alnre]lpﬂﬁlja;l, substituted naphthyl, heterocyclic, polycyclic

heterocyclic, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said

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

wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein
said substituent is selected from the group consisting of H, halogens, polyhalogens,
alkoxy group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,
hydroxyalkyl, hydroxyamino, alkoxyamino, carbonyl, OH, OCH3, COOH, COOR"’
COR’, CN, CF3, OCF3, NO,, NR'R’, NHCOR', and CONR'R"; and

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

consisting of nitrogen, oxygen and sulfur.
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het er oat ons, wherein said heteroatomis independently
sel ected from+the group consisting of nitrogen,
o‘%%)gen and sul fur. PCT/US2003/ 030959 N~R2 H 105 WO
WO 2900218994896 PCT/ US2003/ 030959 42. The met hodPeF/UB4R/RF0959
41 further conprising adm nistering at |east one
addi tional ingredient which is active in reducing at
| gast  aig SYMBHOST TISAF 43! REhY thmpAbide ARbAMReriE3at least on
The net hod‘ﬁogBCI aim42, wherein sa?d agdi tional 11%3 ] _e
additiongriegtediatt whichd$ ectivedinfrediming sideat cug syoplons sisngjatsl with said
short-acting f32-adrenergi c agonist, a |ong-acting
as 2-adrenergic agonist, an antihistanine, a
Ph8S Ph Gk SSUESRSECIAM 42, WhkreiR Baid AHdiGBRAI iRGEdiesit BIERbted from
a corticosteroid, an inflanmatory nedi ator rel ease
the growhidohsistinganf] asshoetukabingi fermirerecgptagonishit hggricting Pe-adrenergic
A44. A nethod for inhibjting celluylar proliferatjon.in
agonig, FRnARINIXEMIRG sP n&mah?élﬁ%%%r%& ilﬁaﬁé‘ﬁ? aﬁ%&ﬁPC@m&*EglC agent, a
- o ifflarhfiSid0! 1eukig CRIBOUAISitoRAEE W Sodior it Focopt
Cormlb?f?‘%géné&gnﬂ O B o Re A TREL A5 o sty Fecetor
antag@asius |V, R -- R N H Genus V;
¥ 44 A method for inhibiting cellular proliferation in a mammal comprising

administering an amount of at least one of the following compounds:

Genus III;
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Rl R2 Genus VI; R2 Genus VIl; and O Genus VIII; 107 WO
2004/ 024896- PCT/ US2003/ 030959 wherein R.is sel ected
fromthe group consisting of H Cl-C5 alkyl, benzyl,

WO 2084/0348¢%0r obenzyl and di - al kyl ami no al kyl , wh@C&U$26m10d0959
A -C5 alkyl is selected fromthe group consisting of
a straight chain, branched or cyglic alkyl; wherein Rl1
and R2 are independently seteetefj fromthe group
consisting of H, alkyl, "uféﬁ/éﬁ?yl, C3- C9
cycl oal kyl, substituted C3 o cl opl kyl, polycyclic
al i phati c grofps, bol yc@cl ic aliphatic
groups, hen% : y ed phenyl, naphthyl,
substi t uted ﬁ a\ocyclic, pol ycyclic
het erocyclic,H fd substituted heteroaryl,
wherei n sai d het ekg afild said substituted
het eroaryl contain 1-3 hefteroatons, wherein said
heteroatorn is independgatly selected fggmstire group
consi sting of nitrogen, oxygen and sul fur; whefein
sai d substituted polycyclic alipiatic groups,
substituted phenyl, substituted|naphthyl and
substituted heteroaryl confain X% i tuents,
wherein said substituent (s sepectgd fromthe group
consi sting of H, hal ogens, al ogens, al koxy
group, substiguted al koxy, /al kyl, substituted al kyl,
di al kyl amreqf kyl ~hyd al kyl, hydr oxyam no,
al koxyam no, c yl, , COOH, COOR COR,
CN, CF3, OCF3, : , /NHCOR , and CONR R ; and
wherein R isOsele m t he group consisting of H
al kyl, substituted alkyll C3-C9 cycloal kyl,
substituted C3-C9 cycloal Ryl, polycycli cGatusphat i cs,
phenyl, substituted phenyl, naphthyl, substituted
napht hyl , heteroaryl and substituted heteroaryl,
wherei n said heteroaryl and sai dQsubstituted
heteroaryl contain 1-3 heteroat@ns, wherein said
het eroatom i s i ndependent!| y~se ﬁ,ﬁ%nn1the group

Genus VI;

|
R Genus VII; and

R Genus VIII;
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consi sting of nitrogen, oxygen and sulfur. 45. The
met hod of Claim44 further conprising adm nisteri ng at
east one additional ingredient which is active i
wo 29%/&&@%9 at | east one synptom associ ated wi tqug&gos/oswssv
cellular proliferation. 46. The nethod of C ai m 45,
wherein said at |east one additional ingredient is

sel ect eghéreik 9wl tdUborn ains iSip REnAtingrifiH, unoe) §]ky1 benzyl, p-
arélw ral s ant.i bi ot| cs, .anti-infl amnatorl es,

yarabrey] angetiralkylaminolieylyhaisin s7id Eimlkd s méetéqi from the
' | ected
W&oﬁf IS T Ay 2
ant i nEtWha’emtR:l, add\R, @:tEI hldépendb@lm keledted &om ihe?bﬁ@ Bonsisting of
t rrera%e Il poi sg’ DNA bi nder, and spin
p =s slo%l gitrisdo aly 4@@@@%@@%@3/9@@%@9@@3—% eycloallkyl,

a |onal |n§g1édgr p@ ﬁbg{l |ng§fy\?\#(? ahﬁg&%:cor%o%sd phenyl,
[ mu‘_ast_pibmdrrqﬁlemﬂ; Caeiljhylnd,c CmggtﬁTﬂﬂldphﬁwﬁ 3‘[&1@3&1’6%&110, polycyclic
amnlst ed tot e nmet hod o ai m

eteRp *ﬁeé%fpmg aw%ﬁ %ﬁ?}ﬁ}’%ﬂ beieroand: wheging@dbefergaryl and said
OfsuﬁQﬁerdo nfrdaByit QofARM1- iclﬂetgﬂ)a e gﬂéc}grggtom is

per day. 50. The nmethod of aim 49, “wherein said
[ snmpcndlﬁ:mlm\ebdted rfraghiL Vhedgdun o&e‘mtmgtof n&ngeay oxyeeh add sulfur;

i nterval th Al wher ei n said
regul ar %étF’inoﬁﬂl hegpted) B‘ﬁ &’P ET&?%B?C grayps, fygstituted phenyl,

nehbaduet xgpﬁﬂﬁl 4fid foubétBfed CRARGAS] REnBIHT Y SERkING D twherein

| east one her therapy which is effective in
agidi smbamiuﬁ@t igselpeted froghthesgrom msa@mecqf éi éxalmensh polyhalogens

S%M elgreo gsglﬁjgm?]ker g‘%@x‘ gﬁﬁanstuy}g% hefi ammoalkyl

Shydidxgatiel, hgdradyafdisd, mllooXyaiiiey, @aibosgl, GDH h@Cﬂchm)H COOR”’
sel ect ed fromthen]g *ﬁRconsmtlng of radi atlon
i feRotHdr dpy NEdRs g SFYNRIR; apd et hod

of pre

f or mul g% ér&%ufg %O% éei%gﬁgh W gr&ldbaécglglsﬁggpen H&?y substituted

sellgdi €4Ch rcmdvalkgl gulatituted Iﬁéf@st ¢yvipalifyl Hpolycyclic 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
congsisting of nitrogen, oxygen and suifur.

45.  The method of Claim 44 further comprising administering at least one
additional ingredient which is active in reducing at least one symptom associated with said
cellular proliferation.

46.  The method of Claim 45, whercin said at least one additional ingredient is
selected from the group consisting of antifungals, antivirals, anﬁbiotiés, anti-inflammatories,
and anticancer agents.

47. The method of Claim 45, wherein said at least one additional ingredient is
selected from the group consisting of alkylating agent, antimetabolite, DNA cuiter,

topoisomerase I poison, topoisomerase II poison, DNA binder, and spindle poison.
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al kyl, al koxy, aryl, substituted aryl, hydroxy,
hal ogen, amno, al kylamno, nitro, cyano, CF3, OCF3,
CONH2, CONHR and NHCOR1; wherein Ris selected from
WO 20HE28Pbup consisting of H G -C5 al kyl, benZ?gT/US3003/030959
fl uor obenzyl and di-al kyl am no al kyl, wherein said
Cl-C5 al kyl is selected fromthe group consisting of
a 4BJ ai gt diRddef OTRACAR HiRFeif Y5l £ I@Js{(ﬁﬁé aMIB6EH InFdient is
and R2 are independently selected fromthe group
combiggd | withngaidf compoumky | a sphrstiatenticallal dogkptalits- €uent and co-
admﬁ%fs%r%&ltgwe'mzﬁ.lﬂ:gﬂ ituted C3-C9 cycloalkyl, polycyclic
al'1'phati ¢ 'groups,; substituted polycyclic aliphatic

gragps, Thbemhod ofSURE i44UBe-cRNORY Eemgaﬂﬂf #¥dministered at a dose
substi tuted napht hyl, heterocyclic, polycyclic
of abioat 8104 ye 1 abouhkl0ahg asyke berdy weisbtperdapd het er oaryl ,

whegei n ' t er and said.. substitute e
he? g'r oa@?h%{)%tﬂ é’?rﬁﬂ %%h%e%ef%lgtss ,Osmeardél?lﬂlsgeé‘?cbm divided doses
at repndtuepepidininiedvald. ndependent | y sel ected from the group

conﬁi sting of nitrogen, oxygen and sulfur; 109 WO
2004/ 02489 Bethet PESHuEEI b 30TEOL Frid regulargrtiddisiieiaisncedr daily.

pokycycin,g ' h C: osti L ut ad. phenyl
substi t ut eg% H{é’g@t@ ng%%:s%ub%? fl"‘ ¢l %%gﬁg?lérﬁ%tg’?% at least one other
therapgnvlich id efective st i amediokingvdtaesdt ne SHEn BSidt N WithScellular
h sel %t d fromthe group consisting of H, hal ogens,
ype%f’@ éﬁ‘eflﬁ)&ens, al koxy group, substituted al koxy,
al k|,  $HOliHoH 08 &Y, wi] ',I,}ﬂﬁ,- linti-
hydr oxyal kyl , hydroxyam’r%lgkﬁgéélg?ggr% o,glé%:{girl%(acﬁl)l/ﬁrﬂﬁfpy'
ooMB, ChmpmettodRf ClalR 52, Gierdiir 3aidABEApy NOReled¥R! Rom the group
NE nd CONR R.: and wherein R is selected from
°°“S‘%E%j‘§¥ ‘8&%“8%?%%%“% BENSIRIPPY, GIErt ed al kyl |
# C3BI9 craheBokf prefeiintd dothRAnEdr 6At EXEdoPBAKNE the formula:
pol ycyclic aliphatics, phenyl, substituted phenyl,
napht hyl , supstituted naphthyl, het _e@oaryl and

substit het ylL - Wher ej het ey oaryl and
said substit h'e____ et er oat ons,
wherei n said eﬂ§roat ntljy selected from
the group cons',s/' g OfNnitro 7 oxyden and sul fur;

wherei n said nethod con‘pgi ses st@gps: Br-" /

Genus I,

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

wherein R is selected from the group consisting of H, C;-Cs alkyl, ben_iyl, 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, Ci-Cy cycloalkyl, substituted C3-Co cycloalkyl,
polycyclic aliphatic groups, substituted polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heterocyclic, polycyclic
heterocyclic, heteroaryl and substituted heteroaryl, wherein said heteroaryl and said
substituted heteroaryl contain 1-3 heteroatoms, wherein said heteroatom ié

- independently selected from the group consisting of nitrogen, oxygen and sulfur;
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reacting a conpound with a formula: L O NO2 with a
formula: ML t7 MNHNH2 wth a conpound t hereby

orm ng a conpound with a formula: perforni
WOZP%G‘%@gve anination to the conpound with a f%f%ﬁ%?wmww

\IJ Mthereby formng a conpound with a formula: 110
WO 2004/ 024896 PCT/ US2003/ 030959 reacting an acyl

chI or i devherdif stahie setinaed otk Blid aﬁﬁhﬁﬂ& @roupy%bsﬁtu%dl phenyl,
formng a compound with a

reﬁl'i]%,s lhﬁe“r Rabiy i ertRFifiech helerarmylacontitn - 1,-.3 aubsmuexm wherein
N éa;l_& suﬂstf‘t&%rt &P¥1d IR tﬁ gr% oug% %&t% ﬁ*#éaqr mil a; glhalogens,

; and reacting an ac
W| alkoayf gonpll aubstituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl,

hydroxyalkyl, hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR~
COR’, CN, CF3, OCF;, NO,, NR'R’, NHCOR ", and CONR'R"; and

wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cyg cycloalkyl, substituted C3-Cq cycloalkyl, polycyelic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group
consisting of nitrogen, oxygen and sulfur;

wherein said method comprises steps:.

R

Br—L:
[ F -
reacting a compound with a formula: L NH=NH; vith o compound

O

N o
e

with a formula: » thereby forming a compound with a formula:

performing a reductive amination to the compound with a formula:

= —/NOZ
Br-;,';/ r: \l_/}

L H M , thereby forming a compound with a formula:
SN == _.NO,
I N\
HZN'<// N\ | J
L H M
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0 , thereby formng a conmpound of Genus I. 56. A
nmet hod of prepari ng a conpound or salt thereof havi ng
the forrula:- HHR-NN,_ ,R2// LI R v Genus II;

WO 204#@348%n L and M are mdependently sel ect ed PEBMHSLNNG/030959
group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, haI ogen am no, aI kyl am no,

nitro,re ancﬁ 1 gﬁf:ﬁde H@%' a fonnula
| sel e

vvher ein romthe gr oup coﬁsn sting o

zW0; p- fluorobenzyl and di-alkyl am no
said C-CS alkyl is selected fromthe
gro on | st| of a straight chain, branched or

cyc ic al er ei n tRerehpdfRMmingr e comppendernith ya formula:

sel ect ed fron1the group consisting of H, alkyl,

sub ed alky 2C9 cycl oal kyl , substituted C3-

fﬁ%ﬁlk\T ycyel i'c al i phatic groups, substituted

po yciy 8 ip c groups, phenyl, Ili WO

2004/ 024896 HPCT/ U$2003£ 030959 substi t ut ed phenyl ,

napht hyl , substituted naphthyl, heterocyclic,

pol ycyclic heterocyclic, heteroaryl ﬁﬁ% stltute _NO

heteroaryl, wherein said heteroaryl g 2

substituted heteroaryl contain 1-3 heterga !_)

wher ei foa8@hg BEtREPBLAMNVith a ﬁQﬁﬁ&pdentlyLsele¢ted ,

fromthe group consisting of nitrogen, oxygen and

sul fur; wherein said substituted Egiycyclic al

groups, substituted phenyl, substt

substituted heteroaryl contain 1-3 sﬁﬁ} ' d{
' ' | ect edi’f romH he oup .

BRPLmiRef BB NI SRS S ogens,  al koxe | and

gr oup, reacthsd | hit achlaldhivtide alvitl| ,the ulksipbuicedwithkyd , formula:
di al kyl am noal kyl, hydroxyal kyl, hydroxyam no,

al kgxyanmi no, carpan OH, OCH3, COOH, COOR COR ,
Gy 8, 5 R, NHCOR, and CONR R ; and
wher e i N S p/gt ed fromthe group consisting of H,

al kyl, Usubsti tut edl  al kiferebG3rofRingcdR@hdtvili of Genus L.
substituted C3-C9 cycl oaleki/lc}?{bpol ycycdl%%%: al i phati cs,

phenyl ,

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

H
Rf‘""N

Genus II;

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

wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Co cycloalkyl, substituted C3-Cq cycloalkyl,
polycyclic aliphatic groups, substituted polycyclic aliphatic groups, phenyl,
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substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and- substituted heteroaryl, wherein sai d
ryl and said substituted heteroaryl contain 1-

het
WO zﬂ@f@?’ggt oms, wherein said heteroatomis i ndeE%WHéﬁ"c“?S‘)?’“gs”

sel ected fromthe group consisting of nitrogen,
oxygen and sul fur; wherein said nethod conprises

Sts&mst;tufeﬁaqiheﬁgl an@p]itﬁﬂynﬁhwmhecﬁ hagmya: het@rolc\:ﬁzchc, polycyclic
NH NH2wi t h onmpaound ~/~ NO2 with a fornul a:

t Heat@pgyalisy hﬁtﬁ@a’ayl datseatitptod hﬁe@ar&:lr whibrgin safad hggroaryd and said
R o R b

deilyt selectédfromltive gf¥Gh consistthd of nlfo B, oxygen and sulfur;
2004/ OZéngrgm 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, hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR”’
COR’, CN, CF3, OCF3, NO;, NRR’, NHCOR ", and CONR'R"; and

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

wherein said method comprises steps:

Ry
Br—;
P S NH-NH
reacting a compound with a formula; L _ 2with a compound
O
)\u/\ NO
y2
with a formula: M , thereby forming a compound with a formula:
= \ — /NOZ
Br"'/- P N\ _/)
H

R /NOQ
A N
Br .7 AN N\ | _/)

L H M Wlth
cyanide jon, thereby forming a compound with a formula:

= \ NOZ
NC'—'/- \ -/)

L H M

reacting the compound with a formula:

.
3
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PCT/ US2003/ 030959 perform ng hydrol ysis on the

conpound with a fornula: NO2 NCL, H Mthereby form ng

a conpound with a Hooc * j ~--\ ~/ ~ 1 :formula: L M

WO2028¢ |/ ° H reacting the conpound with ZCTHISHN3430959
L Mwith an alkylamne, thereby formng a conmpound

with a formula: RI-NH -~ N2 N~\ |I. Z/ L HMRIL--NH

. ~, NeRfsashigi NBydriRsie ONBAUNGhAN t Borpd@EMUlgit, L M formuia:
RI-N---/> NH2 N thereby form ng a conpound with a
f or L N@nd  reacting an acyl chloride with

th'é'C/) } a formul a:
, thereby forming a compound with a

M
IS == -NO;
HOOC D
oock// \ \I_/)

formuia; L M ;

HOOC-—.; A | _/)

reacting the compound with a formula: L H M with

an  alkylamine, thereby forming a compound with a formula:
\ NO,

R1_NH \

e
L H ;

ReNH X/~ NO2

O)T/ 2~ N |-/)
reducing the compound with a formula: L H M :
R1"'H 1 = N — NH;
o>/T/ Z N \l—/)
L H M ; and

thereby forming a compound with a formula:
reacting an acyl chloride with the compound with a formula:

H
Ri-N_ 7 == NH,
Oy H ;\],,

4 57 Amethod of preparing a compound or salt thereof having the formula:

; thereby forming a compound of Genus I1.

Genus 11T
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Rl--N~ -~,NH2 H M; thereby form ng a conpound of
CGenus I1. 57. A nethod of preparing a conpound or salt

t f having the formula: H R R Genus I11
wo ’QE"%‘% 4896 PCT/ US2003/ 030959 wherein L and k;y,%gzt}@/osww
i ndependently selected fromthe group consisting of H,

al kyl, al koxy, aryl, substituted aryl, hydroxy,
hal ogen whendind, arel Mydramﬂepmdemly salected fronnthe Grdup édubiSting of H,

R I d
thé kﬂ ’ %%)“%YO T?gyn]StSWﬁed ﬁ\quCﬁlle’I@%Xw Ila;lnglbgq%tzgapg a{kgflrgmmo nitro,
fl UW@F?%CPP@J@NH?'@@ i ARreledR,- Wherein said

al'kyl s’ selec romthe gro]up consi sting of
a strai gthermﬂnalm,selbctaddlmadthergrmpcddnmsahgyf H, ehatseilleyl Benzyl, p-

CoRuPObEiiy 57 Shtiaferynd adhatiittinaaloat s alob Rsiocted from e
Cyg{ro%lolsﬂhsmﬁm é&éﬂ%}ﬁ Qﬁtﬁgn&iéﬁ' 9%&{,‘13{4 alk 1|°°' ycyclic
tit y

allphatlc gr oups, pol yc ichal I phatic
gr oups vibleraty R anébftpsmrleunde@dnctﬂndmslelectedpﬁﬁm)tha group consisting of

netter Sy POtERED Wil TUERS “Linedlioht lbshbtef ogrgh  ovoloutior,

whesigeytlizaiatphaice r@@ﬁp@ ﬁﬂ‘)@tﬂ%@édd poﬁ%@éﬁé Ui ffitic groups, phenyl,
heteroaryl contain 1-3 heteroatons,” wherein said
hetwsdtesin prenyl,n d@pbﬂﬁdb msul;stmaecécnephthylo rrhetlamogclm,l p polycyclic

co o uI fur;

Salﬂ%&@bgﬁ?: grettemg&%l s;;%&%tgg{ﬁl w&e%xb galﬁ {eroaryl and said

Suhﬁﬁmﬁlt&di‘dletﬂmﬂyl con%aﬂ@SilBt lHe&!ﬂodt@ﬂBt Ryher@d said heteroatom  is
ti tut het eroaryl contain 1-3 substit uents,

gpandently spleqied froim thp graue coasisingef mitrogen, haygmowd sulfur;
consi st Wﬁ eﬂ{ shid E‘%Sﬁgﬁéﬁs pog}akéflp;a aﬁﬁ%ﬁf‘c qt%gkox stq:uted phenyl,

group, substituted oxy,;
di subkijtused naditlyll and m;h&tltms(hhaymarﬁy@trmam nﬁlbsutuents wherein

al ko(g%g)r P%&gﬁ%ﬁ%%%%&:%@%é angmg W@ogengf@olyhalogens
alkoxy group, substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyt,
hydroxyalkyl, hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR”’
COR’, CN, CF3;, OCF3, NOz, NR'R’, NHCOR, and CONR'R"; and
wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cs cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group
consisting of nitrogen, oxygen and sulfur;

wherein said method comprises steps:
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wherein R is selected fromthe group consisting of H,
al kyl, substituted alkyl, C3-C9 cycl oal-kyl,
substituted C3-C9 cycl oal kyl, polycyclic aliphatics,

WO 20H8248P6  substituted phenyl, naphthyl, subs®CES3e)3/030959

napht hyl , heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted

het eroaryl contain 1-3 heteroatons, erein said
heteroatomis independently sel egt ; fom t he group

consi sting of nitrogen, oxygen and “'_Qgerein

sai d mehitag §eompbsies withepfirmbld WG 2004/ 2 45sith a compound
PCT/ US2003/ Q30959 --NH "NH 2with a conmpound reacting

a conpound w lf__ a: wth aformula: NO2 Min

the presence of atLewm Acid, thereby forming a
CRIRQBtmith: h a fermul a: inme?géseﬁ& SHELSPIRROMN theV¥bly Tormin g
a tornula: NC-I cyanide ion, thereby formng a

conpound with a formula: L p WPmg hydrolysis on

the conpound with a fornul a: ‘N(lg)r 121 HOCC fornul a:
L

a compound with a formula: ;

reacting the compound with a formula:

cyanide ion, thereby forming a compound with a formula: ;

performing hydrolysis on the compound with a formula:

, thereby forming a  compound with a

formula: :
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thereby formng a conpound with a NO2 M 115 WO
2004/ 024896 reacting the conmpound with a fornula: with
| am ne, thereby form ng a conmpound with a

WOZ@%@%‘%: H R _ N reducing the conpound with ZCFEPH#4I0959

O L~ PCT/US2003/030959 N H; thereby = NH2 I Hr, N

/ formng a conpound with a fornmula: L H; and

reacting an acyl chloride with the conpound wi

formula: -=--,~ N2 HMNR | L,v H

reacting -the compound with a formula: L with an

alkylamine,  thereby  forming a  compound with a  formula:

reducing the compound with a formula: ; thereby
H
Rf'N | o \ M
. . 6 /N
forming a compound with a formula: L H ; and
reacting an acyl chloride with the compound with a formula:
=, _.NH
e 2
\,/
§ = M
Ry I N
77_’*'-} P N
Oy H

; thereby forming a compound of Genus I11.

# 58.  Amethod of preparing a compound or salt thereof having the formula:

Genus [V,
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thereby formng a conpound of Genus IIl. 4 58. A
nmet hod of preparing a conpound or salt thereof having
the formula: HRL NR CGenus 1V; 116 WO 2004/ 024896

WO 2§P24980003/ 030959 wherein L and M are i ndepd§déH2ng4s/030959
sel ected fromthe group consisting of H alkyl,
al koxy, aryl, substituted aryl, hydroxy, halogen,

ami o, whkhAmiana Maid g B¥aRPseldele
CONHR and NHCOR1; wher el ﬁpe% [ sﬁgsg ec%e%%ﬁ%nglt%%'égmlsnng of H,

co&ikylstﬂik@gmﬁmll, substittechiakyy hydreryHalogen, faiing odileylamhno, nitro,

R O e I

chal n, WhaeiRds letaCiibm B kiup whaswidoRs, ape., %ﬁﬁa%nzyl p-

[ ndependently sel ected from he group conS| Sting
H. flegrrbenzyk sk diralkylaning /], wheraosaigdhiddd il is selected from the

or gk b Rl PO et BTl e

phenyl wha-aihSRi tbd ®d apd @ibendeA@P bél¥tted Mtﬂet #b8l consisting of
eﬁ Bééf het erocyclic &jyc yclic heterocyclic,
ly | suk fétuﬁftﬁ%saﬂlfﬁlut Chetxolepdleyld | sulptititedn Qadﬂgd cycloaltkyl,

1SR o ok S LR S0 o, sy

[ rmbpt&ntdﬂntﬂh)tnﬁlel aaplatlylf r substieed)r uphitioON Shatrobgelef polycychc
nitro en and suI fur; g/nerel n sal d substi tuted

poh% ‘"c)fclh& ot japd gpkstigued befsroarlyy %rebh%ap@heteroaryl and said
S%Etitﬁféﬁeﬁa@: lh%n%ﬂg Pgb:ﬁHe}dﬁE&Hs h ﬁ‘r ¥ id h%teﬁ'ogtom is

contain 1-3 substituents, wherein sai s uen
S ehémeedlelﬁkycﬂdetohﬂi fywrodle gronp icetsistopgaff nitro gml ag;geﬁ,and sulfur;

2oLVl S0 LS BT SR e Bt phny
hyﬂbﬁ;ﬂ@ﬂ Kryzlp C%%ﬂ%ﬁﬂlﬂﬁfbd ﬁétwrﬂoﬂﬁml\lqogj @ﬁﬂéﬂtueng" wherem
Npq@d:\substéqsrgnt@gquemed fgm@ thﬂq@'p‘eﬁ) ﬁOIR'lStjng o di, dmfi@ng r;mlgyhalo gens,
s R T T e
pdiydoopyhklkyl, dyidpodrataidso, gibetymino, carbonyl OH, OCH3, COOH, COOR”’
COR’, CN, CF3, OCF3, NO2, NRR’, NHCOR’, and CONR'R"; and
wherein R” is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cs cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted

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

wherein said method comprises steps:
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substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl and substituted heter oaryl, wherein sai d
het eroaryl and said substituted heter oaryl cont ai n
WO 2004 R#494t ons, wherein said heteroatomis i nde'é%?(&lé?ﬂ“?@‘)”g”g
sel ected fromthe group consisting of nitrogen,
oxygen and sul fur; wherein said nethod conprises
steps: 117 WD 2004/ 024896 PCT/ US2003/630959 NH NH
reacting a conmpound with a fornlg—; @;ﬂa conpound
NO2 0~,), with a fornula: Mtherebx/ HMENI,
conpourrdaching e enfmrnd [veth p&rfostari ngta reduct i vewith a compound
am nation to the.coppound with a fornula: L H thereby
formng a conm(v%b]\lg fornmul a: reacting an acyl
chloride with bhe toppountl with a formula: 0 RIA H
, W82 aNbfnilaer eby Mor m ng athe@ebpdunting 4 Bopbomdnulit a formula:
Kin 2 M 118 WO 2004/ 024896 reduci ng the conpound wth
NB8s2003/ 030959 L H thereb

performing a reductive amination to the compound with a formula:

, thereby forming a compound with a formula:

reacting an acyl chloride with the compound with a formula:

L , thereby forming a compound with a formula:
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, Y NH2 0 "il Mformng a conpound with a formula: ;
and reacting an acyl chloride with the conpound with a
formula: - ;"INH2 r~J MN H, thereby formng a

WO 2@dfp890d of Genus IV. 59. A nethod of prepaGTUR003/030959
conpound or salt thereof having the fornula: 0 R2 H
RI--NONL 1 R Genus V; wherein L and Mare
i ndependently selected fromthe group consistin
al kyl, al koxy, aryl, substituted aryl, hydroxy,
hal ogen, am no, alkylanino, nitro, gyano,
CONH2, CON-HR and NHCORI; wherein R s s
the group consisting of H Cl-C5 di LN p-
fl uorobenzyl and di-al kyl ami no al kyl , wiesery sai d
Cl- C5 sddkyihgitse smhpomddvith oformiuta: gr oug- consitsti ng of, thereby
a straight chain, branched or cyclic alk I;N,_Y\,herei n R1

and R2 are independently sel ected fronftheg grioup
consisting of H, alkyl, subsiytuted a , C3-C9
cycl oal kyl, substituted C3- CQJLcy |k I
R'l HN-—
7
forming a compound with a formula: L H ; and

reacting an acyl chloride with the compound with a formula:

, thereby forming a compound of Genus IV.

# 59, A method of preparing a compound or salt thereof having the formula:

Genus V;

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 NHCORy;

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

wherein R; and R, are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs;-Cy cycloalkyl, substituted C3-Cy cycloalkyl,
polycydlic aliphatic groups, substituted polycyclic aliphatic groups, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heterocyclic, polycyclic
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pol ycyclic aliphatic groups, substituted polycyclic
aliphatic groups, phenyl, substituted phenyl
ht hyl , substituted naphthyl het er ocycl i
WOZBQ?P%%? lic 119 WD 2004/ 024896 PCT/ US2003/ osoB@TfU32°°3/03°9°9

het erocyclic, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted

helRIRFENE, HetRbakNadd sibiefueiddRtEy], WitkeinsafBhdleroary! and said
het eroatom i s i hdependent |y sel ected fromthe roup
c enisstisuted ghfzieroarstlr ogriain dxy gedtcTaA@msy | Wh?relwm%ﬁug hetel'oatom is

< Shptdl Sy R kb BlRRL R AR ppveen nd st

Subst i toHesin h@i& s@B&tithted OpYIdyialid - ﬁlphﬂ@@tgrb&wt@bstltuted phenyl,
wherein said substituent is selected fromthe group

c onlstisutph qaphthid ah@sag@n@,ted dsteyeraybgerain 14 g tuents wherein

R B A Ao
E‘id?%: @BE&@%' allody, QMiy3, s(ﬁﬂthteMyl ﬁﬁﬂ{ylannnoalkyl
NR R, NHCOR , and CONR R

m@d@xmalkad, |h§dg@qyeéwfu aflkomamning, grHORYle WS @PHQgCQPfh COOR’

P Fﬂﬂt? C?eg 4%§I$yﬁ{%{ycycl | cﬁ% | |dhati cs,

phenyl whes¢ih SR 1 imseﬁsbtammmi thengpinphgdnsisting stfi Huaﬁqyl substituted

napht hyl heteroaryl ubs |tu he ero
\/\ﬁ‘ﬁifYéi éﬂ Carycipalky églps}ﬂtutg @1‘?@9’114 REF it allpha‘mcs phenyl,

h a t |
B 1992y, DR S TALRL b

c iesiretryin gvisdreini andg]mt@roawj/ god smd substituted heteroaiyl contain 1-3

Cglﬁ%ﬁ%g%dw 8 ?Jﬁ,uh%ter%gtow I1Hir¥_| gmgﬁ%gste (?(H{a from the group

f%ﬁ%&étﬁgdﬂh&@@e@hﬁ?@éﬂ%&ﬁlﬁr Lewi s acid, thereby
.- f orni ng conpound with a formula: L M
wherem said method comprises steps:

=

Nc—u P
: , 7/ NH—NH,
reacting a compound with a formula: L

WB
o L

with a formula: M in the presence of a Lewis acid, thereby

with a compound

forming a compound with a formula: ;
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120 WD 2004/ 024896 PCT/ US2003/ 030959 perform ng
hydr ol ysis on the conmpound with a fornula: Br M
thereby HOOC 11 /~N formula: L H form ng a conpound

WO 290:40p#886 HOOC reacting the conpound with a f ®ORIISRO0H03p959
with an al kyl am ne, thereby formng a conpound with a
formula: N reacting the conpound with a formula: NL H

For mut ZEHERES,  BsbE o2 fmoc e luiiifos0usy ¢ Formuta
perform ng lysis on the conmpound with a fornmula:
t hereby f rlnjgacorrpound wwthaH - N RL~ o

L H R thereby  forming a compound with a

formula;

reacting the compound with a formula:

alkylamine,  thereby  forming a  compound with a  formula:

_/Br
\Ij
H M
RN TN
Ty

—__.Br

/

\,./
H !
R1’N 1\ \M
T,

oL/ N

reacting the compound with a formula: H with a

cyanide ion, thereby forming a compound with a formwula:
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HL formula: reacting the conmpound with a formula: an
al kyl am ne, thereby form ng a conmpound of Genus V 60.
A net hod of preparing a conpound or salt there
WO 204246t he formula: O N,-R2 H HN | R GenusP(WUSW?’PPOS‘S9
wherein L and M are independently selected fromthe
group consisting of H, alkyl, alkoxy, aryl,
substityted aryl, XY, ohal n, ' al am,no, .
nitro, Hcyano g/CFQ, , é%NHggsccﬁ%gbgﬁﬁim I?h formula:

wherein Ris s &¥d fromthe group consisting of H,

Cl-C5 al kyl, nzyl, p- fluorobenzyl and di-al kyl am no
al kyly wherei id C-CS alkyl is selected fromthe
areQ S® Mg of a straight chain, branched or

cyc hr erein Rl and R2 are independently

sel ectQa

th .
subst i tEtte:JIoar{;Ill kyIe grouggfé%?: fo%q/]llﬁ subst it utlg with a

C3-C9, cycl oal kyl, /ﬁ,@@ﬂl c aliphatic groups,
substituted pol ycyc '%al I phatic groups, phenyl, 122
WO 2004/ 024896 PCT/ 03/ 030959 s substituted phenyl

napht hyl R bgti M napht hyl , heterocyclic,
polycycllc @
hetahage y! er ei

clic, heteroaryl and substituted
said heteroaryl and said

su stltUted het eroaryl contain 1-3 heteroat ons,

wherein said heteroatomis independently sel ec

fromthe group consisting of nitrogen, oxygen

sul fur;

reacting the compound with a formula: L with

an alkylamine, thereby forming a compound of Genus V.

i 60. A method of preparing a compound or salt thereof having the formula:

Genus VI,

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, C;-Co cycloalkyl, substituted C3-Cy cycloalkyl,
polycyclic aliphatic groups, substituted polycyclic aliphatic groups, phenyl,
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wherei n said substituted polycyclic aliphatic groups,
substi tut edphenyl, substituted naphthyl and

substi tuted heteroaryl contain 1-3 substituents,

O 20{H@24%9% sai d substituent is selected from PEI/ET2003P30959
consi sting of H, hal ogens, polyhal ogens, al koxy

group substituted al koxy, al kyl, substituted al kyl,

r
Eoéxigﬂéﬁmngm i bnar?hpw %ﬁét%%h (%ggﬂ@ri %@e%g polycyclic
Cﬂdﬁtmchmfé%eroﬁi@and\ﬂbﬁflmtd&kmﬁbaryh rwheBShIRAiR hetemmtd'yl and said
aISRéq%m@Gbglf’éf%%l@gggé%ﬁ; lrlo,:.[n ée%gggr OuDo\g gr;-inStslaﬂig heEeroatom is
phen I s§6§§?§ﬁ5&%£%ﬁg%&¥%mﬁggkﬁg¥Fhﬁ§ﬁgit|?g%%%ﬁimﬂﬁﬂ
nap ht hyWherbmt said anbdtitand mlpstclic taliphatid @r@lpnsalsybsmuted phenyl,

hatestistted apbfieh e Sobielad apBapusR Sotinby Linswbgfigents, wherein
hehirAskiamhtSis sAEQRERERNE br&H) &ﬁltsi%ﬂnfrr bPH, hHl%géHso f!@lyhalogens,
consi sting of nitrogen, oxygen and

s alkdxe ghow, cotppiituteds agqows -allkyBN spbanate;a alm I\W:tzlkylammoalkyl

P9 oG AP AR} hlko Rt sBhen iy Py Gl PR coor-

U IEORDYCN OCF, 0, NN NR GOTNOLIOR Wizhd CONRMMVE@ L 123
WO 2004/ 024896 PCT/ US2003/ 030959 2N react | nght he

conpourfehaifiphR a i enleaied from dpmerouy aomgisting At wékﬁélbyubstlmted

f %ﬁ&h,r@g-ég %9’9189&99 st%sttlﬂlté’d Ef)—(ﬂ;uéy’aloah&l, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituied heteroaryl contain 1-3
heteroatoms, wherein said heteroatom is independently selected from the group
consisting of nitrogen, oxygen and stllfur;

wherein said method comprises steps:

OzN (\j\
2 u
// NH_NH2

reacting a compound with a formula: L with a compound
m 5
—Br
G /\//
with a formula: M in the presence of a Lewis acid, thereby forming a

compound with a formula:
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perform ng hydrolysis on the compound with a fornula:
LJ -RCN M2 %,~ N formula: L H, thereby form ng

a ﬁﬁ&pound with a O2N reacting the conpound with a
WORHGHA°8: L with an al kyl amine, thereby for m RgT4/S2003/030959
conpound with a formula: 0 "~NHR2 Il M 124 WO

2004/ 024896 PCT/ US20031030959 reducing the conpound
with a fornula: s thereby form ng a conpound wit
formula: L H; and reacting an acyl chloride w't
compound with a formula: 0 -~NHR2 I/ ; thereby
formng a conpound of Genus VI. 0 61. A
prepari ng a conpound or salt thereof h

formul a:

Br

WE
M

RN .
Teacting E’le compound with a formula:

cyanide ion, thereby forming a compound with a formula:

performing hydrolysis on the compound with a formula:

forming a compound with a

reacting the compound with a formula:

allkylamine,  thereby  forming a  compound with a  formula:
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R2 Genus VII; wherein L and M are independently
sel ected fromthe group consisting of H alkyl,
al koxy, aryl, substituted aryl, hydroxy, hal ogen,

WO 2084034896 al kyl ami no, nitro, cyano, CF3, OCF3PCTONRR3/030959

CONHR and NHCOR1; wherein R is selected fromthe group
consisting of H Cl1-C5 al kyl, benzyl, p- fluorobenzyl
and di-al kyl am no al kyl, wherein said C1-C5 al kyl isp
sel ected fromthe group-consisting of a straigh )L
chai n, branched or cyclic alkyl; wherein Rl and r eNHRz2
i ndependently selected fromthe group consistin
H, al kyl, substituted al kyl, C3-C9 cycl oal
substituted C3-C9 cycloal kyl, polycycldg-ali
groups, substituted polycyclic aliphatic 'T/ Py
phenyl redustnlisthiet whegophénwyiith aapnhyd:, substit Ut ed ;
napht hyl, heterocyclic, polycyclic 125 WD 2004{ 024896

PCT/ US2003/ 030959 heterocyclic, heteroaryl an
substituted heteroaryl, wherein said heteyoa MY

said substituted heteroaryl contain 1-3 et}r oat ons,
wherein said heteroatomis independeqtl | ect ed
fromthe group consisting of nit __\ gen and

sul fur; wherein said substituted poF N c aliphatic
gthettds, foming taicontpedng ndthyd formslabst i % ut edHnapht hyl apdnd
substituted heteroaryl .contain 1-3 substituents .
wher ei FFacung da%ulﬁ‘%i?’i t ehipids 5 witly e@‘?ec?of"rp(?ﬁ?“{fhé“g‘r ofyp formula:
consi sting of kb hal ogens, pol yhal ogens, al koxy

gr oup, subs_;})L%(fl_‘Ral koxy, al kyl, substituted al kyl,

di al kyl am goafykyly "*2hydr oxyal kyl , hydr oxyam no,

al koxyam n |~/gar bonyl, OH, OCH3, COCH, COOR COR,

, NO2, NR R, NHCOR, and CONR R ; and

is selected fromthe group consisting of H,

al kyl/, ZSubstituted al kyl, C3-C9 cycl oal kyl ,

subskitutéd C3-C9 cy¢tlraethyforming 4eqpapduad i iGsnus Vs
phenyl, substituted phenyl, naphthyl, substituted

napht hyl, heteroaryl and substituted heteroaryl,

WOEr ei A meaihdd bépespadny b campoal or sithiBéret lliathg the formula:
heteroaryl contain 1 -3 heteroato wherei n said

het eroatom i¢ i ndependent|ly sel ectedifromthe group

consi st4 n f ni I fuLRZV\,her ein

sai d met’hod i : N
LW
7S |

R Genus VII;

(@]

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, Cs3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl,
polycyclic aliphatic groups, substituted polycyclic aliphatic groups, phenyl,
‘substituted phenyl, naphthyl, substituted naphthyl, heterocyclic, polycyclic
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reacting a conpound with a formula: O NHNH2 with a
conpound with a fornula: Min the presence of a Lew s
acid, thereby formng a 2N 11 conmpound with a

WO 2004{004896- | 02N L reacting the conpound wit hPGI/US2003/030959
fornmul a: cyanide ion, thereby 02N 11 L HMw th a
formng a conpound with a fornmula: 126 i WO

20Retbd24aROhEebabiB200 3H0AA6RE hptid@ylrmhardiy 6o h¥fkdardnand said
the conpound with a formula: Qo 02N formula: L

t hethsBitedo heterepral comptinnd-3nihickeraatoms coxperapnvsaidobesqroatom  is

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

wherein said substituted polycyclic alipbatic groups, substituted phenyl,
substituted naphthy! 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, hydroxyamino, alkoxyamino, carbonyl, OH, OCH,;, COOH, COOR"
COR’, CN, CF3, OCF3, NO;, NR'R", NHCOR', and CONR'R"; and

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

wherein said method comprises steps:

2 3
// NH—'NHQ

reacting a compound with a formula: L
O

)’Lf\\ 5 )
Tor
s

with a formula: M in the presence of a Lewis acid, thereby forming a

N = _.Br

compound with a formula: L H Mo

I e N —= _.Br
OZNT/ L N \I__/)
L H M with a

cyanide ion, thereby forming a compound with a formula:

_I\ \ “"/CN
02N?/ N \I_//

L H M

with a compound

reacting the compound with a formula:
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reacting the conmpound with a formula: LIi Mwth an
al kyl am ne, thereby formng a conpound with a fornul a:
Oul/) NHR2ZZ &N H M 02N - reducing the conpound
WO 2004(0349826f ornul a: L H2N t/. thereby form ng 3@%@%0959
with a fornula: reacting an acyl chloride wth the
conpound O NHR2 with a fornmula: ; thereby formng a
compou rﬂ,fm]ﬁa%nush Q 6 Aqpet re | Ngy a .
corrpouﬂ%IB or salt t?ﬁgélg%? hgl\}i ng{%hg&%ﬁ#ﬁﬁa: I%O{H : %a’t\’formula.
-~ R2 CN127 WO 2004/ 024896
P@éN%Z 3 59/ wherein L and M are independently
sel ec?&d fflom te group consisting of H alkyl, )
al koxy, aryl, sUbstitut deerehsy|  foipdroxya haospennd with  a
am no, al kylagi no, nitrogopfyano, CF3, OCF3, CONH2,
CONHR ang ; ein Ris selected fromthe group
consi sti g ‘of=rNCl - al kyl, benzyl, p- fluorobenzyl
ang@rdimal kW ami nd al kyl , wherein said C1-C5 alkyl is

sel ected fromthe COOH
Ny —
AN
2 17/ N \I_/)

reacting the compound with a formula: L H M with

an alkylamine, thereby forming a compound with a formula:
O

= ”"/lLNHR
L H M
0)

= _)]\
OzNTE/ - l‘: \I__/) NFR2
H

reducing the compound with a formula; L M ;

o)
TSN “‘“)I\NHR
HZNQ/./ y \’_// :
L H M ; and

reacting an acyl chloride with the compound with a formula:

thereby forming a compound with a formula:

O
HoN N \mj)\ NHR,
NN I
L H M ; thereby forming a compound of Genus VII.

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

S g

\ e
e L,
R

O ¢
Genus VIII;
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group consisting of a straight chain, branched or
cyclic alkyl; wherein RL and R2 are i ndependently

d fromthe group consisting of H, -al
WOZﬁ'?%“gtﬁu Futed al kyl, C3-C9 cycl oal kyl , s,ubs,tit@@ﬂs@i”ﬁﬁw59

cycl oal kyl, polycyclic aliphatic groups, substituted
pol ycyclic aliphatic groups, phenyl, substituted

ph Ie nyl , wlnapelmh hyend Muiois tridepdneletntiyageiddigd frgimﬂhg gﬁmpaiohgisﬁng of H,
po c heterocycli eteroary] and substitute

Periboh ally: e anietiued orde ﬁmam hajgge, ggino, alkylamino, nitro,
sugysc{dotgp ‘b@ﬁt ?f(ﬁ@ﬁ | cERARAY (}q:%@ L er oat ons,

whet ei h sai d hét eroa ‘omis endently sel ected
from t heshgreiR ic selsdted ifom tth: gm@rcmgammgmﬁlﬁeﬁ:l-madﬂcyl benzyl, p-

TR R, AT ] o
S U%ﬁb%%ﬁ&u%%fea" Kt cﬁélﬁt l-%d Sr % ?é 51%#6 nts,

whérein sal d substituent 1S se ecte the group
consi st whgredf Ridantl Roaye m&ieppnde;aﬂalselg:ewd froraltke)ggoup consisting of

Ub%ﬁﬁ.@%ﬂ :ﬁ.kggxég&gl loalﬁ};JISSt Lt e%oaé &9 cycloalkyl,
G\F&@ﬁﬂb?{%&gﬁﬁ@&hﬁs Qﬂbsiﬂﬂ:éa p?%ér?g Icéd@rﬂ%h? Cé'r_?ya.lps, phenyl,

\/\h%ﬂbéilwtﬂﬂ Phengkb| @@be&j}’l‘ r @nbatlhéc@ruemh’thyinsh@ﬁmgclbf,, igolycyclic
stitute I kyl 3 cycl oal kyl | . .
2 e BB Bl B, PR it e and s
phﬁib}{ﬁt;uteds Ulesdrbdryl ecbnpdignyl3, Haaphitbdl, Wwhkesihl khideteteroatom is
napht hyI heteroaré and substituted heteroaryl,

whidenehdentiviselented Bamphe mpﬁnastmgo@ﬁ Hifrggesy oxygen and sulfur;
het er oagyl GPRLA E.’ub]s’ng.li;e(.{t1 E)Bﬁ;c eC f egh#iﬂ %;ﬁeouﬁ e?s g.'lb%ntuted phenyl,

het eroatom s 1 ndependen group
Commsﬂuterdgnmthmltq:rmlgalhstltmkgdgheteﬂjatbzlswrftaiﬁ 1-9hwbstitients, wherein

N
e e
ydroxyalkyl, hydroxyamino, alkoxyarmno carbonyl, OH, OCHg, COOH COOR’
COR’, CN, CF3, OCF3, NOp, NR'R", NHCOR ', and CONR'R"; and
wherein R’ is selected 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
heteroatomns, wherein said heteroatom is independently selected from the group

consisting of nitrogen, oxygen and sulfur;

wherein said method comprises steps:
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Br ~/ H conpound with a fornmula: M-,,Br }~ NC k' ~
HM, thereby formng a conpound with a Br forrmula: L
H M perform ng hydrolysis on the conpound with a

WO 2(f0gPmsP@: HOOC ~ '1 " ~--~ reacting the conmpo®&d/uti2003/030959
formula: L HMwth an al kylam ne, thereby formng a
conpound with a formula: | L HM \\ 11 RIHN~// N ~I
reacting the conmpound with a formula,L HMwth a
cyani de ion, thereby formng a cw@\wth a
formula: O ~ R HNLH1 M VS NH=NH

reacting a compound with a formula: L 2 with a compound
)
[ Yo
—Br
/P
with a formula: M in the presence of a Lewis acid, thereby forming a
R ==\ Br
| N
/<N \|j

compound with a formula: L H M :

performing hydrolysis on the compound with a formula:

I' = A ‘—‘/Br
NC7 Z“ N \l_/)
L H

, thereby forming a compound  with a

M
[\ \ _'/Br
Hooc:?/ P ﬁ \I _//
woocl I
Vot |

L M with an

IZ -

reacting the compound with a formula:

alkylamine, thereby forming a  compound with a formula:
RHN SN N\ |_//
L H M

Q R == _.Br

| N <
R1HN>\T// N \|_//

reacting the compound with a formula: M with a

cyandide  ion, thereby forming a compound with a  formula:

0] = ==, .CN
i N <
R1HN>LT/ AN\ Y4

M
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129 WO 20041024896 PCT/ US2003/ 030959 perf orm ng
hydrol ysis on the conpound with a formula® RLHN "~ "

Ht. Mthereby form ng a conpound with
WOZJ-’\‘5“9“24896\ \ ~ ) RIUN // " I../ fornula: M’g "%%9&%030959
/L ~ RIHN2/ IN ~ i "1 reacting the compound with a

formula: Mwith an alkylamne, thereby formng a
conpounerfoimizenushydrolysis 130n  the compound with a formula:

QN —_CN
1 N ¢
R1HN>T// N \ I'/)

M , thereby forming a compound with a
Q ¢ \ /=COCH
R1HN: ‘7 N \ |f
formula: M ;
Q g \ /== COOH
| RHN ‘7 N \;_//
reacting the compound with a formula: M with

an alkylamine, thereby forming a compound of Genus VIIL
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