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MODULATI NG | gE AND | NHI BI TING CELLULAR PROLI FERATI ON
wackuyreansd of the I'nvention Field of the 1nvepti/osooswsoose
[0001] This invention relates to small nol ecule

inhibitors "of the IgE response to allergens that are

I i e treatnent of allergy and/or asthma or
A‘QM@%&?@E where IgE 1is pathogenic. This inventi &’hATENT
APIRGH, RNHEITING

?n [ |tors and téﬁﬂ;bpﬂseg?te{qﬁs?@ as ang@c%mr

agents. Thi s i nven€EBLULAR RROILIFERAEION snal |

‘ol ecul es whi ch suppress cytoki nes and | eukocyt es.
Description of the Related Art Allergies and Asthma
- [0002] An estinated gibiddduhl 8PtRAASRASKI N the United
St at es have ast hna, abou 5% of the popul ati on. The
1é§tofrtmmsrem_j:@t of asthma in the United States exceeds

b About 25%.0of patient i.th . asth
s ee kfﬁb hje]r ge T 18‘2?”&“)?1 éﬁlg'ieﬁ E’asr%ajl E?IPS]&%E é'i’lflaﬁlhorggﬁ #‘%tojﬁg respouse to
ﬂe?éeﬂ@ fat BlcN@LM] B the GeatiRel sRleYNRAME bithfralRanf FishARRs where IgR
has been inpatient hospital services (emergency

is patbepeniat Thisdoention alge eclates tOt smﬂ ale@iles that ap pmhf@faﬁon inhibitors

and b B0y BT s RipBREt SRLOT i Bl NEEAR" Rfatos to smal

méliebleORhickelpptess o?mﬂmaﬁ@ldagsmes 12:135-215 (1997)).
7 t [0003] Accordl ng to the National Anbul atory

Medi cal Care Survey, asthma accounts for 1% of all
D%ﬂﬁgﬁﬁé’f%;ﬁ%fa?eﬂﬁ' ts, and the disease continues to
se of m ssed school days in’
Altdnpieslurd Astbempi t e | nproved under standi ng of the

P 5 PR S LB B s, o

590 Iﬂ%dﬂﬁlaﬁbﬁ STh&eRAH4t6€ Bést 6f adiaad tthaNshitdd Phdtes exceeds $6 billion.
Services; 1991, publication no. 91-3042). Thus,

Abpydt ﬂﬁ% efamtients with asthmei v Seple AIMErSpRAy| CREe Tequirq hospitalization, and the

| 1"“%?%% ciu%gtoéleih-mf }g)%ﬁ E%ﬂ Qh GiaP"HRE ﬁgﬁﬁbﬁpﬁ&pﬂﬂ services

he onse mat1rc eplsode

' (eﬂne@eﬁcﬁy chosyNati andost Efgsendritdnl 31 .4 bitlioph The sostifot fresvaiptenimedications,

ronch con r|ct|o auses, wh g,
Wlilplg fesrEsed avéeﬁﬂ s nd faopeas é:}ﬂsFﬁjeé{‘PgS%t §1FSition ey,
Pl&z%z%&hér‘&pﬁ ?zsmg?s (d997pr i ggered by allergens,

Irritants,” or exerC| se. Al era?ens cross-1link
i nmmﬂﬂ@?plobuLAcnoﬁu(g gE)he National Ambulatory Medical Care Survey, asthma

- accounts for 1% of all ambulatory care visits, and the disease continues to be a significant

cause of missed school days in children. Despite improved understanding of the disease

process and better drugs, asthma morbidity and mortality continue to rise in this country and

-~ worldwide (U.S. Department of Health and Human Services; 1991, publication no, 91-3042).

Thus, asthma constitutes a significant public health ﬁroblem.
[0004]  The pathophysiologic processes that attend the omset of an asthmatic

episode can be broken down into essentially two phases, both marked by bronchoconstriction,

- - that causes wheezing, chest tightness, and dyspnea. The first, early phase asthmatic response
s 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

mﬂammatory medlators mcludmg histamine. Addmonal mggers include the osmotic changes




mol ecul es bound to receptors on mast cells, causing =g MAR 7007 +
themto rel ease—a nunber of pre-formed inflammatory

nedi ators, i ncliudi ng hi stam ne. Additional; tiri ggers

W 290d@essthe osnotic changes | MAR 2007 WO  PCT/US2003/030959

2004/ 024896 PCT/ US2003/ 030959 in airway tissues

follow ng exercise or the inhalation of cold, dry air.

[ AP RIS LBk haRARRRe of ARARBRI ool ah i P prpnd, Lo phase

responset thet followd Bndaiteieized Uysinfikkioal éﬂ\@bﬁda'teasétﬁﬁmﬁhﬂs and other
iqe,tfl)ithel i al _desquanongn, and bﬁﬂt he presence of highly )
wuBiery Gelle ko oirwan tisswesecnifbelighydesqupmenor) and i thepressaee of highly
[-Sd -hﬁmtagw 0 the.al rways :
o vﬁ)s‘é?l}i%gcdg 5313 ensiti z eg"'{"qglgec et% ges,lsr%fg lb'yé[ﬁ? F?‘?ﬂaﬁ%ér@%ry fpgponse leaves
thieegirways dptimed! drcsobsitiact segh et smaldrhiBeddy i kajited [OORH] subsequent
A nunber of drugs are available for the. palliative
ath@d SHERIOMS ast hma; however, their efficacies vary
mar k Shart-acti - | Lsts, .
tor bGP o Arayuitat of dedas e SLEDBIOLE @ORMNIELY freatmant of astuna
hewtverpthbic efficasiod varp efarkpdlyreshdritadingi BigdtdnergRaddopisRh &Sutaline and
a@ bronchodi | ators. The newer |ong-actin .
tege]o IAngt the mainsiast ef asthin dreeimenbt agt grimasily dpdemithe early phase as

! 0 .Gl onent, of .t he | at
SRR ALt SRS s Ll B ol may e
HROGESRMSceisEMilé 6Rfondtidrithd lafFERIoAsd, B&WiV, b¥caubdB¥ B,-agonists do
have no effect on ‘bronchial hyperreactivity. [0006]
najurpeBSsSs stgthibieant ranginflammpdery s pefuiiti ctheys Jene snof effdee on bronchial
. late asthmatic responses. For exanple,
hgﬁ%eé‘fhg{ﬂgm nes, like loratadine, inhibit early

- hi st 0006 - mMeRtinateds other dhﬁg@ﬁ}% ¥pdcEEPRPERsof O BR1ér late asthmatic
the newer anti hjstam nes, such as azel asti ne and

TOERPNES-f i XAmplen aVihipanimeantlke rrtadnat shipiapralywkigkmine-mediated
irﬁ'faﬁﬂﬁzﬂ&?'re%{r)g%ei\éi §(&%§ Gfe ?1 Heber Eﬁ{ﬁ%taﬁt#}ﬁl&é %Elé}yasda&efr%?ﬁne and ketotifen,

“have any S ficacy 1 n as f eat ne
nRiydephbath estioflasematarh atd wweals branickalilatory effects, but they currently do not

t heophyl | i anthi nes attenuate | at . g .
bl PR St SRmE HerBnAl. dyoodineese dHbibitor, like
tHebEIBAiARMHINAS AP GHERSR: RfORARhAatdrY PEHHRRAE HuY klefe is no evidence

Anticholinergics, like ipratopium bromde, which are ]
that Biese gomm s gecreasa theonshiah Reparsastivitybi Antichvlbinesgics, like ipratopium

rji.ctio ff L0n ear| late. ..
RRAIEARGDELLE! P 0 50 G ol o, e

nb \effectr @pedrly of Yate phabe ihfl@nehoe nocsfkean ondrbichivd Hypéeactivity, and
i n chronic, heraqy, 00Q7] The corticosteroid drugs,
therafre s Y BR10ig e Ypotent antiinflammatory

agenjgo7] nf | PlicbstERAA 2blips! SHEASGdMdY ¢ HeS thd | Bfost potent
cronblyn" and nedocroml, ac by stabi 1z ny nast

angghilanmatdry gewby Inflambidtérygmidiator aekeageh adebitors, like cromolyn and

n¢ ofctl'ozmtcg H; stabilizing mast cells and thereby inhibiting the late phase inflammatory

-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 i)roduce bronchodilation.
[0068] 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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response to allergen. Thus, cronolyn and nedocrom |,

as well as the-corticosteroids, all reduce bronchl.alg MAR 2007
hyperreacti vi fyf by m nim zing the sensiti zing ef fect

VP 2904f0R488%rat ory danmge to the airways.  Unfor temgteloysnsosss
these antinflammatory agents do not produce

bronchodi | ati on. [0008] Several new agents have been

R or B ofhleisbughS i ERRREHD R g Geament of
asthiifad GRENeS bSmpdutals 20¢ pridoh8ly gmﬁ@&@%ﬁa/or Haos | %—Eﬁéahf/ side effocts.

i nhi bit | eukotri ene-nmnmedi at'e ctions. The | eukotri enes
Cangeqienlds mew ﬂnptap@mc@ﬁpnonchteh efhpnhdmgct ﬂwmndtbrlmﬂ tauge rathgy than the

|ana ti and onstr ct| 207 .
calghid 3P Btng (ionBl B BAAHOABHAM P s88kgh shdplindy Hare a common
deﬁéﬁd@ﬁéﬁ bty IeBLaielinkblicovERs, td¥ted ERtIRML thiiOA@8h IFRYseduction is the

| e numerous drugs of ast hma, these conmpounds are

whi
underfying icpyseped #lleagips i gandraband, allergisi gntfna ¢ pertisnlge (Duplanticr and

e i Ren A0OE R4 o OO0 o BRRRP ENEF 18 ovelsmay

beeffectindan Gbatiptht anderlyy bahsb of g mdidisigyabl e. Ast hma
and al |l ergy_share a comon dependence on | gE-nedj at ed

evedPU0]| ngdlege of tthg euepibthsrapies eliminabe the) geesyr durnleting AgE.  The
e g ROEK Y PRGEER) U8} Shrk NORSE ) hmsomed by

recéni.clifiepl ridmiks @l‘thnchjrﬁél‘l(:?&ﬂﬁ-lgE 10@iBddy, CTHilss196bmend nesombinant

Bz QRRPSP ) aniheOk TBVIAR P, Tafieh G pperign Jipox Biosystems,
md\kmelea{ech . %HH Ntk e a4 &ﬁlaﬁérhﬂﬂg‘ﬁi ﬁe ‘d@@el@ﬁﬁﬁ&ﬁ%f a humanized

circulating IgE. The hypothesis th | owering pl asma

anti-ggR raaytbmbo@aewomléf@aifqdem@ abmaes %ril§<97 e vdoelf wilhiwentipjlergy and

aséﬁﬁ%leg%g %{ltr{y@%‘% f%?ef%u i Hhd rmel%% | nan%(fy %{[Et lesslﬂggrdteswd the anti-Igh

anﬂbcmy;l@mhiﬂaﬂl | BaitH, retiielPiBe Ezﬁenti{miﬂedhraﬁbﬂ &€ nasal symptoms of
con'pa es, . Tanox Bi gsyst ens, Genent ech_I nc,.

ARG RSN o o SSTahetioPEF g finﬁl t(Heriy é%?é’ﬁep RO 25 1395 p.26).
Geheﬂeeﬁ 268008 rsﬂads@sﬁ Seﬂgw %ﬁ{'gﬁ ﬁloa}Wr) rd:-;@ g@aée.mm trials of its

February 26; rgy an

_remmmtbmmmzedl mmnngloaalc emtbodyE. rlT@viAB Eas Brodéald® Today,

B Fchostor the T2e iy, HhEimat: bibiusradly Tadcon Gughest

doSy/ BDG NS ety 200l £ Rz@blﬁ‘s dmdridbd)Sprbtidad k&ﬁ)%’ Qédl@fibn Bh @sLnumber of
Il tria (Scrl Nov 24, 1995, p.26 Genent ech

daYSe@emflPI}t r@q%q:cggfé(hh@@in‘teﬁw”r@@%q:mgs fanghiskr g9dtdesprgestants),

R A S oSS AGh B FOfyd mi

Medical and Research Center in Denver, Colorado, published the clinical results of
thuMAB-25 in moderate to severe asthma patients (317 patients for 12 weeks, iv injection
every two weeks) and concluded that this drug is “going to be a breakthrough” (New

England Journal of Medicine, December 23, 1999). A Biologics License Application

(BLA) for this product has been submitted to the FDA in June, 2000 jointly by Novartis
Pharmaceuticals Corporation, Tanox Inc., and Genentech, Inc. The positive results from

antl~IgE antibody trials suggest that-therapeutic -strategies aimed -at-IgE down—regulatlon

- may be effective,

Cancer and Hyperproliferation Disorders




Novenber 10, 1998, p. 1). The anti body, rhuMAB- E25,

adm ni stered by-jnjection (highest dose 300 ny evelr"'y9 MAR 2007
2 to 4 weeks as meeded) provided a 50% reduction in
widmononsy of days a patient required additi oredus2003/030959
"rescue"” medicines (antihistimnes and decongestants),
conpared to placebo. Mire recently, Dr. Henry MIgrom

et. al. of the National Jewi sh Mdical and Research
Cenf@01l]n DEeliwar peliferatiolois puisirmeh @goacht that1ajvitg] to the normal

sul ts of B: 25 in _noderate,t . .
rpeos:of oot BRloml PPuroes G oRHRRTRTIGR i al living
orSMRIns OiMYBRKS kwNflaif GR6custadnidladr diRisford(rigosis), and cytoplasmic

going to be a breakthrough” (New England Journal o{ )
. divikidh (eytekinBxisle nBeraRs orgadm)s ay @nsinnalic srawiagmag replacing cells,

licatiqn {BLA) .f.0r . hi.s. | j
B S VY SEHE ol S0 Rt o
cegg!%r PrfifdticdiAdaf oI latie, of Tasdederd. NBor, exantple, hyperproliferation of

nentech, Inc. The positive results from ﬁntl -,I%E dial
cebin trialy cdyset pioaisis sihgeyplasis; ptherasplerasie GoTonast heprdisease, myocard:

. aimed at .1 gE down- | at i ' robli :

infeiony Binksr PP Bbran ey, R FraRE) fBrorhe el obiterative

dista 4/ J123488 0P hhiv/54a RRB of @i 1] AlGeirinal .ell proliferation is most
proliferation is a normal process that is vital to the

comprandy asspeiatedivat hrgacsffompn@f@%@e&m processes. _
Cel l[%ﬁg pr @a.tlée? 86 R oPGSMsE ahll i@bhe b Wie"@BadifE $BiNeS 6 mortality
and ' nval ves Two i h-processes: nuclear division .

- bokliid fas Unlited Snecatdointensationallydi Inideddy waicsy isolhie sessing)leading cause of

B [ ti . i
dcnilin s Mo eLpes. Ateprdatiao 3 Srtont SETSHE o8 Palty, g gers onmmal
cokCrol Bic¥t .Isa%pg}&ciﬁatewﬁ dvasiiioRy waRhlincliles $H7sbillii fondivéct medical
nor na cellfular proliferation can result in a vari

eLy, ...
cosfs, 81 s billien Sor iBdired cants| of lostysedystisity fdedeipcsgand $50°billion for
. cells - ause riasj [ | S .
it L PEILREoARENA TR o B PRIRSSRE, ot upigog, consderable

effds o€ th@iwa tté dieeslop iBRttheatmiant end pryveattive measiremte combat this
fibroid or fibroma, and obliterative diseases of
deyagietingilingisaf t s and transpl anted organs. Abnormal cell
proly at i Qjaml g'gi‘ﬂﬂlaﬂl SA6d kR Aebhibindfi®i of surgery,
forn@?%}n an cezlﬁg};?%ncflg 12] Car}{?Zr IS a gaj or di sease L
radiation andneemdthtdapy. Chemothermydewlves theusepf ehemisgagents to disrupt
the United States and i.nternationall :
tnp SRR GO P EREITY LA an ORIy BEREs which. are
cé{]eﬁﬁﬁ PeindGREH & théht bandeRBarl¥Rd dlaRBled it fivdinaingirodieahatiral products
- the overall annual - cost for cancer is approxinmtely h 1
argll Ggithiledivagives;whnitbaeychassu adeylatre pgents: opntigeligatives and hormona
-~ medical costs, $11 billion for indirect costs of |ost ‘
a%ﬁn ductivity due to illness and $59 billion for

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 fo provide phenyl-indole compositions and methods to inhibit cell proliferation. It is
yet another object of several embodiments of the current invention to inhibit cytokines and

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

-groups; Pubshituiad neelyeiche y@!ﬂh@u‘él KYyps,

- alkyl, C3-Cy cycloalkyl, substituted Cg-Cg 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.

indirect costs of lost productivity due to prerra'tu're

death. Not surprisingly, considerable efforts are

underway to devel op new treatnents and pfevent ative ¥ MAR 2007
weaaupeses 0 conbat this devastating illness. 008003030950

Currently, cancer is primarily treated using a

conbi nation of surgery, radiation and chenot herapy.

Chenot herapy i nvol ves the use of chenical agents

i SHOST ¢ home Epmisced small melgowes obibe PevAErTediassts defined by

Chenpther apeuti c agents which are currently

theo llﬁarn‘tgs%e&uet)@?quggﬁ cancer can be classified into five

mai n groups: natural products } and their derivatives;
ant hacyclines; al kylating agents; antiproliferatives

and hor nonal ents. Summary of the |nvention [0014]
It is ongzabjgct o kk of R e present
i nvention to ol de ' ole//o $ and

nmet hods there t eﬁﬁs a other obj ect
to provide phenyl - € np03| s an@ net hods to

i nhibit cell prolkferatlod yet anot her obj ect

of several enbodi nents of Rhe current i nvent i Gemtsd
i nhi bit cytokines_and _|eukogcytes,

udi
i mil08k$l 1 o Whetsin Tand, Mews inspnd egﬂséﬁ ecpt%%%aacéreegoum conssing

o, IR T e S 1, i

cyhiso, @EFEJ@@E;,@ONM@@NHIDW%@@R;S (Genus 1): O

[ ool%‘}”(lh er BRIt B gsfelddior g{@p%ﬁla’e?%nﬁtg‘%g?g@ 51 plg benzyl,

p-HRREMAHPAARSUS dnR8o alfyl, FvheRdik ¥hid CRLAOANY] i@Edlksted from the group

substituted aryl”, hydroXy, hal ogen, am no, al kyl am no,

congigting,of asiyaight, chaingbragdrd or LONHR and NHOOR!

L00Kobigth oL Shelf k7 Sﬁe?% %ﬁte{)rq% @thtegremﬁg@ratﬂ Qfsisting of

enz enzyl

“H,Glleyd] S6ptimiced 911{91 IOleg opble iR sﬂﬁtltdteEICgGBg @dclqa]kyl $olycycl1c aliphatic

sel ect ed fromthe group, consisti nrg'égé aﬁ)eﬁta}[@:eﬁ ﬁeng]adnaphﬂlyl
subit@ES ﬁ%ﬂ&%‘fnﬁg{é}dc&cﬁ@l ﬁﬁ&@)@h&rﬁéﬁr%‘ﬁhgr QéBeroaryl and  substituted

consi st
heteroaryl, wherem said heteroaryl and said substifuted heteroaryl contain 1-3 heteroatoms,

wherein said heteroatom is independently selected from the group consisting of nitrogen,

oxygen and sulfur;

[0019]  wherein said substituted polycyclic atiphatic groups, substituied 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
[0020] wherein R is selected from the group consisting of H, alkyl, substituted




. H, alkyl, substituted al kyl, C3-C9 cycl oal kyl, -
substltuted C3-9 cycloalkyl pol ycyclic allphatlc -5 MAR 2007
groups, substituted polycycllc al i phatic grqups

whemyloz4ssaubst i t ut ed phenyl, naphthyl, substi tetEds2003/030959 .
napht hyl ; heterocyclic, polycyclic heterocyclic,
heteroaryl and substituted heteroaryl, wherein said

heteroaryl and said substitute terogaryl contai
het PO onsPrefegredy éinh‘)@l&?eé‘t%é‘%ci‘i‘cgatsﬁ?ﬁl?ss of rid beﬁ? IS\?'OWn by

r t he group consisting of nitrogen,
foﬁﬁlrlgsg%%grﬂ g‘%}fur [0019] wherein said substituted

|00| ){00231]! C @hé pMﬁﬂ}C ot aupd, molbaflé t IgBednhibéogs ,of the preferred
substltut ed apht hyl and substitute heteroaryl
e1s is-dg ‘%iﬁ%)f J@?ﬂvgmgwﬁ'@rse(ﬁﬁﬂ Iy substituent is
_ sel ected fromthe group consisting of H hal ogens,
pol yhal ogens, al koxy group, substituted al koxy,
al kyl, substiHuted alkyl, nbal kyl

hydr oxyal&yTNyd bonyl ,
OH, OCH3, COOH, ' , {\ CF3,,70CHB, N2, NR R,
NHCOR , and ein is selected

fromthe grou qr allkyl , substituted
al kyl, C3-C9 cycl oal kyl , A{ubst i tubdbd C3- 09 cy, én%pkyl
pol ycyclic aliphatics, phenyl, substituted p eny

naphobad], swhseid Bt M@Btiﬁtlében&bﬁﬂ? selactyd &reh the group consisting
substltut ed het eroar wherei n sai d_heteroaryl d .
of sHj alksrhb@kqurymaed ﬁ@b%ﬂﬁac} ywrylchbrdracy halegate pREeR: Phgamino, nitto, =~

wher @ﬁ%ﬁm EP%JH endent ly -sel ected
'cyrandrﬁg'h ?oup 06’n3| sting of nitr bgen oxygen and
sul f]0024]5 5wilfRirPREs Selecid 260 MOS89 Bonsisting of H, Cy-Cs alkyl, benzyl,

_g’ggrggggg’,ﬁy@ﬁﬁgﬁém F"gﬁgr%f 8d SRRk 0F ¥8Cthe group
coﬁs%tﬁ%tors t &6, bambied Ry armhr&yrrml ecul e | gE

f the preferred embodi nents i s defined by
t he IK)GMIOV\A miperpémBs adRnars independrptnselgofed frqm ﬂler\areah%mshng of

R ShS1, btc 2D MSH, SutAAFRRAIED LlolodHSh, IohRftic atiphatic

grStibsSt édb‘sﬁtﬁtéd apdeydiy deliphiatic haboge npheam, neubstatted| pmnyb naphthyl,
: su%lstgtrrlt%d nap)il%lny? heterocyc%%:f Spolgr:grgig hggrglc_:&hc dheteﬁ'loca%; '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,
oﬁrygen and sulfur;
_ [0026]  wherein said substituted polycyclic aliphatic groups, substituted phenyl,
substituted paphthyl and substituted beteroaryl 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, CFs, OCFs, NO;, NR'R’,
NHCOR’, and CONR'R"; and
[0027]  wherein R’ is selected from the group consisting of H, alkyl substituted
| 'a]kyI C3-Cy cycloalkyl, substituted C3-C9 cycloalkyl, polycychc aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
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[ 0024] wherein Ris selected fromthe group consi st i_ng MAR 2007
of H Cl1-C5 alkyl, benzyl, p-fluorobenzyl and ,
di - al kyl ami no; al kyl, wherein said C1-C5 alkyl is
vaebmeoedod rom t he group consisting of a strai
chai n, branched or cyclic al kyl; [0025] whereiIﬂﬁiléelljSzgl?lj'clzlo30959
R2 are independently selected fromthe group
consisting of H _alkyl, substituted al kyl, C3-C9 S
saigyhetaseatriy is indapendantly selectsd doom e smwinp ophsisting Jicyisomen, oxygen
afy Li ﬁgati C groups, substituted polycyclic aliphatic
%F‘g 5, phenyl, substituted phenyl, naphthyl, '
subg6028)t edprapkiihyhbodiflettsomehideCspepidh Yofy Getgs I, as shown by
~heterocyclic, heteroaryl and substituted heteroaryl,
Torpdesel 4 tedi-t0%et er oaryl and sai d substituted

het yl t Al - r {0 sali

het z‘ridob}:l om pggi %gglaér?geﬁlt%l y ggqtlé;@eedl rgﬁr%ﬁfllg%égp gutpl)le prg.ferred
embodipGitd RUefihed bt the fllbwing gygsiGame Bl f ur; [ 0026]

wherein said substituted polycyclic aliphatic groups,

substi tuted phenyl, substituted naphthyl and
- substituted heteroaryl contain 1-3ysubstituents,

wherein said substituent is meN d f the group
OW koxy group,
tifuted al kyl,
— h

consi sting of H, hal ogens,
ydr@xyani no,

substituted al koxy, alkyl,
di al kyl am noal kyl , hydr oxyal
, and CONR R ; and

fromthe group

al koxyam nq, _cat bony
CF3, OCF3, qﬁoz R
[0027] wherein % sel
consi sting of I—bal\ S ituted alkyl, C3-C9
cycl oal kyl, substituted C3-¢9 cycloal kyl, polycyclic
al i phatics, phenyl, substiRuted phenyl, r@phthy! .

substituted naphthyl, heteroaryl and substituted L
het d0G¥My| , whorisr kiand M jage indepsndspty sdderdedsEpg the group consisting

o R S SR A, AR asomin, s
cyﬁfc‘:ﬁ'ﬂ[ﬂ?@ﬂ?ﬁ,mtgﬁg CE(ﬁﬂHwaﬁiQﬂ@ﬁ?&m [ sfi nqtependent |y

se ed fro ro si gting of nitrogen, o

anc 0 | “Frene Bspleicf Tt Binsdhimommietient oo A5, benzy,
RGBS U, By URADYE R, Eiciion e oo
copsistingiof erstraight chiip, pardbed peeycliealsldi nents i s defined by

the [6(?.5] ow \r;vge[%l%%lsanﬁ%%g inldé]_:lne)niienﬂy s%i\ecté:ﬁom the group consisting of
H, alkyl, substituted alkyl, C;-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

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

wherein said heteroatom is independenily selected from the group consisting 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, pblyhalogens, alkoxy group,
 substitated 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




JYN RR-N R Genus 1l [0030] wherein L and M are
i ndependent|y se|l ected fromthe group consisting ot_g MAR 2007
H al kyl, al koxy; aryl, substituted aryl, {hydroxy,
wioadoogensesanm no, al kyl amino, nitro, cyano, CF3c1AE2803/030959
"CONH2, CONHR and NHCOR1; [0031] wherein Ris selected
fromthe group consisting of H Ci-C5 alkyl, benzyl,

p-fl uoriobenzyl and di-al kyl am no al kyl, whereiLn sai )

O - (341 ky| whereindR 'ds selacted e the S50WLEPRSISHAS pgﬁ-, ﬁ@(ygfsubsntuted
sty ai ght .chai.n, hranche i1e.qal 10032} i

i S M B BREISE 2 SN b, o,

subBfiaied pRaS S highthf subbhitu&ldkﬂdé)hﬂﬁw,bhétéﬁout}é chnd| subbtituted heteroaryl,

C3-C9 cycloal Kyl , substituted C3-C9 cycloal kyl, herei
whptsiiny syidi heteraanybrnd paid sybstitied hetgraryl: ¢pogan acﬁv- gleﬁ?m#@% Wherein

.al.i phat,i ¢ gr.oups i . .
soifl sfieRp SoftERroaRE Pelesisi ih e feb AR¥ling of nitrogen, oxygen
andPsimgychec heterocyclic, heteroaryl and substituted

het eroaryl, wherein said heterﬁ%ryl and

sai
sub400350it edPrebereado snhpdimshisalng 93@?@%%&@(%%‘? I, as shown by
W i kdoheteroatomis i ndependently selected from
ﬁﬂFgg&g?QJ%q%§§Sisting of nitrogen, oxygen and sulfur;
[ 0036)36Mer gins Sanity sufbshiatiutedepdé y gkt | inbibitorpheft ithe preferred
roups, substituted phenyl, substituted naphthyl and
emg@@%¢¢%¥@&ﬁﬁééé¥g’§fﬂp°%ﬁgﬁﬁllﬁ @}_Segu§ tituents,
wherein said substituent is selected fromthe group
consi sting of H, hal ogens, polyhal ogens, al koxy group,
substituted al koxy, al kyl, su Lt gt ed kyl ,
di al kyl am noal kyl , hydr oxyal 1 no,
al koxyam no, carbonyl, OH, COOR COR, CN
, RR, and 7 - 9
MAR 2007 WD 2004 024896 PCT/ 003/ 030959 [ 0034]
[ ' group consi sting of
C3-C9 cycl oal kyl ,
| /" polycyclic aliphatics,
€nyl "N napht hyl , substituted
napht hyl , heteroaryl and substituted heteroaryl
wherein said heteroaryl andFsaid substitut &gnasIV

“het yl cgntainp 1- . 4 ahd nsistin
het :ﬂpgghom S THY ip"élrﬁl %%F?ﬁ (g%%g%%glg%?%%dﬁ%}ﬁgr og:rpOup _CO S_ &
of AN SIS, AloRY, divl rsaBeilutedxyye hydang, Salogen,. afid038lkylamino, nitro,
Preferred _enbodl nents_incl (i‘ﬁ%é(?ﬁc' es of CGenus |1, as
cysp@\irE 3 {PCFs, CONHy, CONHR an: 15
[0038]  wherein R is selected from the group oonsis_tiﬁg of H, C;-C;s alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl; _
{0039 wherein R, and R, are independently selected from the group consisting of
N H, alkyl, substituted alkyl, Cs-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic

..groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,

H, al kyl, substi
substituted C3-
phenyl, substitut

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 Qonsisting of nitrogen,
- oxygen and sulfur; ' ' '
. [0040] wherein said substituted polycyclic aliphatic groups, substituted phenyl,

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

8




f—

formulas U-1 to U-18. [0036] One fanmily of smal |~ i

mol ecul e | gE j.nhibitors of the preferred . .enbodi ment"‘sg NAR 2007
i s defined by the fol | ow ng genus (Genusil¥): H NYR2

WD 2004/0889R HNI | \ R Genus |V [0037] wheréin Lp@n@sb3i030950
are independently selected fromthe group consisting

~of H, al kyI al koxy, aryl,-substituted aryl, hydroxy,

al ogej m nqg, al kylam no, nitrQ yano, CF3, OCF
%@Rm sokpied Zv theiereyp © 10%313&%11%&?9@11@,1@%@1 é—%ﬂxy group,

| Suﬂ@]‘%or oB%yﬁ %@1 §§ﬁdﬁ %W;dﬁmﬁg%%i’ \%’ er e? oxgamino,

allﬁkyﬁﬁmﬂl katbonysk QH| exJeg JOQH) C@é)Rjr(EIDR @@JﬁFﬁt@(ﬁ@, o¥0;, NR'R",
) str,ai ht bil?,al n, branched or cyclic alkyl; 100391
NEE@Ro 8 RRendar e ndependent |y sel ect ed fromthe

1 S L A B o s

alipd| YEy@d |ogclai11ikp];1 aibstitugdo lﬁ}.SCg syteslkylt palypailigc yliphatics, phenyl,

su%ﬁpﬁﬁhen Xlggwlﬁgﬁcﬁ F@}tﬁylh ?tg;qglgﬁcq&/\dcsubsumted heteroaryl,

wieRliy Gyl m&ereﬁaé hRE ¥&idi s%bsthﬁfeﬁ rﬁe@ewdgmtaﬁﬁ km iHetékffoms, wherein

het er oar yl rein said heteroaryl” and sa
said tedrpatoinet independerrtt sedetedafromiths mtpemtsung of nitrogen, oxygen
&h .ein said heteroatomis independently selected from
roup consisting of nitrogen, oxygen and sulfur;
[00‘[@042]hef3fdﬁer§e’&l dnibdBEidntd) iRfudeokpeeis! € RnPNdt 14 shown by
groups, substituted phenyl, substituted naphthyl and
forgalag Ytliloed2Bet er oaryl contain 1-3 substituents,

A= M AR e et

-en@;bdmmammmsieﬁhedﬂgy thie fbllothlgcgﬁmsg(}qnod; yikal ogens, al koxy

group, substituted al koxy, alkyl, substituted al kyl,
di al kyl am noal kyl , hydroxyal kyl , hydroxyam no, ,
al koxyam no, car bonyl , OH, OCHS, C@H, COOR COR, CN,

CF3, OCF3, NO2, NR R,
N
H

Genus V
[0044} wherein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryi, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,

; cyano CF3, OCF;, CONH,, CONHR and NHCORy;

[6045] 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;

[0046]  wherein R, and R; are independently selected from the group consisting of

H, alkyl, substituted alkyl,' Cs-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic

" 'gfoups, 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; -

9




NHCOR , and CONR R ; and [0041] wherein R is sel ected
fromthe group -eonsisting of H alkyl, substituted = MAR 2007

al kyl, C3-C9 cycfoal kyl, substituted C3-C9 ¢ycl oal kyl,
wibkopeymisec al i phatics, phenyl, substituted phamyls2o03/030959

napht hyl , substituted naphthyl, heteroaryl and

substituted heteroaryl, wherein said heteroaryl and

e PR RCRE STy SRRt JRUE B0 of nitosen,

odye8Mdd@I@# oup consisting of nitrogen, oxygen and
sul fur. [0(342] Preferred enbodi nents include species

of q@ﬂm’é | whgesins Bﬁ;d/rsubgtltuted) polybyckio\pliphatis gropgs, ubgitgpd phenyl

oSl AR Wi HE M il oo
suBSHHSt Gs@%lb@&d\ﬁc»m fBe grdhy g\bﬂ\ﬁi Quadd @nﬁ?@%alég&&o 4bxy group,

wherein L and Mare 1n ependent y seI ected fromth

sulstiiuied alkosy,salkylgsubsiituted alkydydic hriyroxyalkyl, hydroxyamino,

afibE B B, D PRI RO 10y, REBER o, e

Nﬁ@@}ﬁ] aﬂdf(ﬂDNRrRRmcs sel ected fromthe group consisting
c5 aIkyI benzyl, p-fluorobenzyl and

d| ai“ﬂ‘ﬁ]am FCEkR 15 soheoiesd ﬁiorg ahedetopp consigting off B, alkyl, substituted

{
Y
subgtitated pheadp elﬁplﬁhjzll, y:ubﬂit&l@ﬂ eﬂpﬁthﬂnhtahmmyloami substituted heteroaryl,
consi st

substituted alk
WgemoRIdHieroat b ot pieBloes heyEpEa] RN heftppigms, wherein
saftl h&@ﬁ’)ﬁ!o?n 1sgfn‘8919e§1del§ﬁ’yb§$lb&b’& ﬁgnpf%lﬁb{&ﬂ bé‘fns@étin%h@!q hifrogen, oxygen
groups, phenyl,” substl tuted phenyl,” napht
anslugpdfpi. t ut ed napht hyl, heterocyclic, pol ycycl ic

het e cli eroar | a St t d, eroary

V\her{glﬂ%s ai @nﬁet %‘F]&}ér 9? %fﬂaijs% % %]ﬁbg%?t Hfhgﬁtmrs of hlb preforred
enfilsd eIk 1 deFi@Bd 8 melfoﬁohﬁigé‘%dﬁaé @&nus Y1 MAR 20x7 WO

2004/ 024896 PCT/ US2003/ 030959 wherein said heteroatom

IS |ndependently sel ected fromthe group consisting of
ni trogen,

Genus VI

[0050]  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, OCFs, CONHj;, CONHR and NHCOR;;

[0051] . wherein R is selected from the group consisting of H, C1-05 alkyl, benzyl,

I-‘ H
p—

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;

{0052], wherein R; and R, are independently selected from the group consisting of

'H, alkyl, substituted alkyl, Cg-C§ cycloalkyl, substituted C3-Cy cycloalkyl, polycyelic aliphatic

- groups, substituted - polycyclic aliphatic- -groups, - phenyl, - substituted- phenyl, naphthyl,

10




-~
{

o -donsisting'of a straight chain, branched or cyclic alkyl;

oxygen and sul fur; [0047] wherein said substituted

pol ycyclic alyphatlc groups, substituted.phenyl, ~g MAR 2007

substitut ed naphthyl and substituted heterDaryI

Voo r0aomsds 3, substituents, wherein said substidie®hosnsoose
~is selected fromthe group consisting of H hal ogens,

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

al kyl, substituted al kyl, dialk antnoalkyl .
sulsjititesh yaphilyl, hejeteeyslianipatycyclig gﬂamh@o cterpahyand  substituted

helggyap WHIFIS SR b SbtiRled efdkoaty! tegn, 15 Fiteroatorns,

theféﬂinsélﬂ ehe&[‘d?tﬂﬁh &P ﬁﬁiegéﬂdeﬂlﬁéelb&tecﬁﬂbﬁﬂ the sgﬂtaqi cénsisielg of nitrogen,
kyl, - C9 cycl oal substituted C3-C9 cycl oal kyl,

Oxmﬂn)au#ellﬂﬁlr al i phatics, phenyl, substituted phenyl,

1R, BB BRI ) SRR B e s,

sulSsfitufleds Wagtth ¥ Uk sh@étm@cametermﬁt abmiaih- B3hetistiamhRmByherein said
wher ei n sai d heteroatomi s i ndependent ly selected from
substitnentis @fie@@ﬂ@@tﬂmgoap copsistiog on H, Blogrs, p QEFR, GHkoxy group,

sul{sﬁgé%dr N f lsﬁr%sﬁhlténg%%cgl Hﬁ'ﬂ%{? #lﬁe%g"f-y ){% :g}fa}]ﬂ Sh\;d&foxyaxmno,

alk@e Pising, Gsafhmyl}/IOH OCN; RROOH, OBROCORY) CR, ;) OCFR NOz, NR'R’,
. _CGenus VI 00501 V\,Herel n L and M are i ndependently
NHGPRo@g #8C%group consisting of H, alkyl,

al k:ﬁMLaf ¥ heréﬂki@tlb LML FoW the @’(%tgoé&ims!ﬁk% SPEN alkyl substituted

am no, nitro, cyanao,

all@U\lﬂR-Can dydllbmm?,l su[:ﬂﬁﬁtb]i @h€heryrldrlld, mb@é’ﬂéd ﬂwbnﬁcs, phenyl,

o3 S4B 5 Rl S e B Yot ecron,

wtféteﬂmalﬁeydmdrﬁ &6l 86d @dbg‘tmea hbierdafA Wonta@o msa Iiétbﬂlgtoﬁfs wherein
a straight chain, branched or cyclic alkyl;

seig s HORis aEPRIITY SeiTaed ok fosal EBEIBIS PEAITRER, oxyEen
‘?ﬁ&%@ consisting of H, alkyl, substituted al kyl,
cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol Je§ss]i c @hé pfaﬂﬁlyc of small molecule IgE inhibitors of the preferred

embodiments is defined by the following genus {Genus VII):

Genus VI
[0056]  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, CONI,, 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

- [0058]  wherein Ry and Ry are independently selected from the group consisting of
H, alkyl, substituted alkyl, Cs-Cs cycloalkyl, substituted Cs-Co cycloalkyl, polycyclic aliphatic

groups,' substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,

11




groups, substituted polycyclic aliphatic groups, -
phenyl, substituted phenyl, naphthyl, 10.5, MAR 200% g MAR 2007
WD 2004/ 024896 PCT/ US2003/ 030959 subst i t uted

W9t/ 0nI896 het erocycl i c, pol ycyclic heterocycl iRET/US2003/030959
het eroaryl and substi t ut ed heteroaryl, wherein said
heteroaryl and said substituted heteroaryl contain 1-3 .

subgaE: SanES m&é”éé% S Selmaie; hRE g hAGERTT Y Sbstituted
hetQBé?ﬁ?)g Qnss#f d] dr0zdl sapeh ﬁ!b%hﬁteﬁ%e@eréét?[sédn% 4B heteroatoms,

atl c groups, substituted phenyl,
whetehis tsa:uﬂ l]tetmbatmmhs imdepandeintéyu bededtedu frenh Fhet gouxapqmsmhng of nitrogen,
cont a| n 11"F3 substituents, wherein said substituent is
oxygspaad 8%t om t he group consi st i ng of H, hal ogens,

poI ge bstituted phenyl,
JBSD e S B B Wi g sy s shens

al | am noal k

suHsuﬂhtenlxyaapliﬂyjrl aitly Gmlostijuded rimteroaeﬁflkcmgtam A, subﬂtlwn;sb wherein  said

st 5 SHASCRRIR B0 5OU AorDUB Pt Eh BRSO el oy o,

sulstlEl?@dt J]Em%f QiR %ﬁﬁb‘ﬁhﬁéﬂ ﬁlﬁypﬁlallkylﬁum&ﬂcﬂshﬁﬁbxﬁa%%dlydmxymmno

C9 cycl oal k substi't ut ed cl oal Kk

aipstapiyol st SFaL OEL, GAOKDICOOBLGEI GRL AT Ekyw, 105 NRR',
th tityted napht hyl, heteroaryl and

N}ﬂg@g %%Pm garyl wher ei n sai d het eroaryl and

sai fograpst i whdreid Rl @él@ﬁé&h‘oﬁﬂlhb@rﬁhplccﬁlshﬁhgbﬁm alkyl, substituted ¢ }

. Wwherein said heteroatomis |inde endent Jﬁec henv
alkyt, o FatChve celoallyle owbstitted g CofCon ry e r %h?glaﬂcsa phenyl,

subs %hjtgc[ phe r%q S?Apthﬁﬁéff (B SituYed ﬁap‘hggjl,l héf&l |aﬁd|£§st1tutedb]:)1/eteroaryl

referred dinments i s defined
wHef&n fsaidl lmwrﬂg’yg aﬂd.lsaldl Gebuiuted Ih)aterc@rﬂ coRtain NiRhetergtgns, wherein

L/N N | nus V1| ] ein L and.
@ﬁe@nﬁ i PP Rt ﬁfﬂae%? WPC%%&SQA?% 9§ nitggeen, oxygen
an Su@l!ukyl al koxy, aryl, substituted aryl, hydroxy,
al ogen, am no, alkylamno, nitro, cyano QOCF3,
CO\Il-[QQGI@QW—RnanﬁmMm small molecule IgE miubltors of the preferred

.embodlments is defined by the following genus (Genus VIII):

R—N. *-—/l-L/Rz
1 O>_L: | N\ N

S 'T'

=
L

R Genus VIII

[0062)  whetein L and M are independently selected from the group consisting
of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
cyano, CFi, OCF3;, CONH,, CONHR and NHCOR; .

[0063] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorcbenzyl 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 Rz are independently selected from the group consisting of
H, alkyl, .substituted alkyl, C3-Cy cycloalkyl, substituted Cs-Cy cycloalkyl, polyoychc aliphatic
groups substltuted polycychc ahphauc groups phenyl subst:lmted phenyl naphﬂlyl
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[0057] wherein R is selected fromthe group consi sting

of H G -C5 alkyl, benzyl, p-fluorobenzyl. and -

di - al kyl am no. al kyl , wherein said Cl-C5 gl kyl is .- 9 MAR 2007
WER1084¢2d8P6f rom t he group consisting of a straipghtus2003/030959

chai n, branched or cyclic al kyl; [0058] wherein R and

R2 are independently selected fromthe group '

Resiteecie e b FLONCT T
hettgééggg gfﬂe%h% %1? lﬁg%ﬁ%ag*l Patilgltstéﬂg %ﬁgﬁgﬁe@ ‘T]}é%t(#]a?ﬁ 3@{0’51%3? "i\/ﬁ%etero atoms,

- whe6i 7said/ 2060 24 Bb6peRAmIYSRO0EA10B605he gsorys tonsistiagl of nitrogen,

napht hyl , heterocyclic, polycyclic heterocyclic,
OX}B@%@%‘}O%‘W‘% and substituted heteroaryl, wherein said

het ryl -saj: i t : tRbSitdted phenyl,
1 1B, ) g3 SR Y e e e s
substithied t waphfiryb manklh eubgtitutesl betesiasyli eantaf  hidt sehgtiments, wherein said

oo gl s 455 St S, gl TRl oy goun,
subSttReH !aﬁéé‘kﬁdalﬁﬁg mﬁéﬁht@nﬂkﬁ}@%ﬂdylaﬁﬁﬁdiﬂ]g@, tigjdeaiyilicyl, hydroxyamino,

contain 1-3 substituents, wheréin sai substituent is

a]k@%m(ﬁ@aﬁbpuyh % %Hl! &Q@HS iCQOHq'gC@R'aI-QNh QFQQ‘EEE% NOZ: NR'R,,
hal ~al Koxy group, substituted al koxy,
Nﬂgﬂgraﬂdg(g@g?ﬁ‘a?’é‘ﬁ al kyl , di ai kyl am noal kyl , ,
hy dpogsestal K ydherdily B g yddbidiioiromahk gronpreonsistirgas @alkyl, substituted
alk{HOCRCy  asiskpatiorsrbstituied) @ﬁ@@@%ﬁ'ﬁﬁ& Rolycyelic afiphaticg phenyl,

b 31 U150 oy UL S o

whereinyeyd hetercakylpindt daid substimbed hetersayd tcbttate 8-3plitergstoms, wherein
~.papht hyl , .substituted naph | , .heteroaryl. and .
seid pRStoPIas de pspendsay steReh Bout MecEos Ratais Bl of nifpgen. oxysen

andS@if@r substituted heteroaryl contain 1-3 heteroatons,
wherein said heteroatomis independently sel ected

f r off06Re grQnep svbesspstafngmatl molacslseASE olnpiftiers gfqthe preferred
ul.f . il e | gE
mﬁ%‘*ﬁ"&%{l’l 6% (ge 0 tb e %Irbe er rge%f[méﬂr%%gdls@ﬁ?gﬂaé dgfi ned by

the follow ng genus (Genus VII1): O R- NNR2 H N
L1 M

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 NHCORy;
[0069] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,

 p-fluorcbenzyl and di-alkylamino alkyl, 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 selected from the group consisting of
H, alkyl, substituted alkyl, C;-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic

~groups,  substituted -polycyclic -aliphatic - groups, phenyl, -substituted . phenyl, . naphthyl,
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R GenUs VI [00621 wherein L and M are |ndependentl
sel ected from the group consisting of H ,alkyl, "9 MAR 2007

al koxy, aryl, substituted aryl, hydroxy, habogen
Wih?094'0248Pky| ani no, nitro, cyano, CF3, OCF3, OaNHMES2003/030959

CONHR and NHCORI; [0063] wherein Ris selected from

t he group consi sti ng of H CI-C5 al kyl, benzyl, '

|| i )
solfiiad TRRGRTE bdBPeitied molbs, @%te?$“5{¥hc HREEHA B ubstituted
het\%%]dﬁfr})l aWEé} inCdaRl RoterBhAN GHE Shid rsuﬁéﬁﬁitéd?hétéﬂ@}iﬂyl c{nﬁﬁﬁ@ﬁ heteroatorns,
g

in R and R2 aré independently selected framthe
whgreuu paid dretsireatom s ghdependeatix pelected fiom the Sgup| qepsistng of nitrogen,
oal kyl, substituted C3-C9 cycl oal kyl,
oxggp 93%%F’allphatic groups, substltuted polycycllc

al i pivarty ]I C OhALH, sakD efbktituts 1i¢ etipidiengtbups, substituted phenyl,
napht hy 12 9 MAR 2007 WO 024896

mlﬁ@ﬁﬁ@smpwhﬂsmgsubsmm@du hfmre@yh gontely|1-3 hubgitgejs| Wherein said

T

su@dﬁﬁﬁéd Abed aﬂﬁﬁ,%ﬁﬁitﬁﬂed ik, alidkylasdidoelket, dmgﬂmxyalkyl hydroxyamjno,

wherein said heteroatom s independent] ct o
alkomperginouparbenydi GH; MEH CRQH @E? &1‘5’ ﬁs 2, NR'R,

nge%g éan%s%{ subst i tut ed pol ycycl ic ali phatl c
su uted phenyl, substituted naphthyl and
subgeo72yt edmaehr Rafmelemdtfmmﬂmgosp bsnsmtmgmsz, alkyl, substituted
wherei n said bstltuent s se d
- allgybn Sy ﬁgﬂ]@ﬁlk suhsH Blécﬁls P@PB%@% PO QFE.QCEB‘('y %ﬁ%a%ﬁs phenyl,
su@éﬂﬁ’!?t&él LRERA, ﬂ%{iﬁﬁyb sabdfivlied ﬁhﬁlﬁﬁﬁt ubRebaryikatld substituted hetercaryl,

am noa hydr oxyal Kyl ,” hydr oxyam no,
wl&lrémnsyﬂrﬂnetaoaq&hrabd regd, smmw%term oo -3 @gt@roat@ns wherein

a{%ﬁfé‘?{% }S'\%élﬁngﬁlgl% sglect H%CEO Wi mdqr@ggglgglshn%% nitrogen, oxygen

an@QMESting of H alkyl, substituted alkyl, - .
cycl oal kyl sbstttedCSCQchoaI cI

: alyl F{ﬂml'\és qﬂléeﬁ‘}]?lgegu% lfgs§m@1ht1§gleﬁw§n@g lﬁgﬁ%‘f}fl’fg 'tche preferred

@%@%&M{ﬁe&ﬂﬁgf lByd foﬂoa'gfﬁ{)ﬁﬁﬂw,l asdifheSitRsid: t ut ed

eteroary ein sai eteroaryl and said
substituted heteroaryl contain 1-3 heteroatons,
wher ei n aid heteroatomis independently selected
froméh_e_%roup consi sting of ni trogen oxygen and
sul fur? | . € B| | mykecule IgE
i nhi bitors #f the pr It or} nbod| neAthg, i s _Rgfined by

/\ i 3 l§/|a

- O
R M

Subgenus [a

[0074] wherein I. and M are indepeﬁdently selected from the group consisting
 of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
| cyano, CFs, OCF3;, CONH,, CONHR and NHCOR;;

' [0075] 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 atkyl; ,

[0076] wherein Ry and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C5-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substitut_ed phenyl, naphthyl,

14

sy,

e




i

Wv/}

Ra O HNH L/ \'1 / N\ /JRZNNY Mp R Subgenusla

[0068] wherein-L and M are independently_selected frof MAR 2007
the group consi/sting of H alkyl, al koxy aryl ,

WO H94p248%6ed aryl, hydroxy, hal ogen, am no, al lPﬂTHISiZlIIBJO30959
nitro, cyano, CFS, OCF3, CONH2, CONHR and NHCOR1;

[ 00691 wherein Ris selected fromthe group consi sti ng

oA o e R Mg, s s

fib?er tufed 1Rk @ﬁné@hﬁmaht ¢
t%ﬁJal n, f‘gl%%?d cl&lldc %bl§EL OO70ei erein R aencroaoms

wheRsinsasd |hntdﬂ:;alamd emmdppﬂeiemi;t e&iedtarbfmmh@e ggrowp consisting of nitrogen,
conS| [ % of H, alkyl, substituted al kyl, C3-C9
OX¥ERY 284 F ‘!15\ substituted C3-C9 cycl oal kyl, poI ycyclic

al i pdvab c v%e@éiﬁ%mwi%%ﬁm&at@qiy@&cymah@ gledupa héﬁbht&uted phenyl,
groups,” phenyl, substitutedphenyl, nap

subddiRtI0 QaphityD 200 4nBiged HeRTsang?2 0@3-’;‘1@3 1}95 gubshtuents Wherem said

SRR RO AL B i o o

suMdRaR&S eﬂk&@' dikhetertany alkpg dediythnsibbgkyi] w@dxymky1 hydroxyamino,

heteroaryl contain 1-3 het eroatonms, wherein said

alkoayasioatarhonyl, (HlePEHdeROO), SEP@ERt EOR r 6. (. §CHupNOz NR'R’,
LSt nit rogen, oxygen and sul fur; [0071]
N%@Eélaﬁ §§P§{ gulfgl ituted polycyclic ali phatl C groups,
subs#o78pt edvidieinR ", is seluéad Gbni the gﬁmphtohyﬂst}ﬁgldf H, alkyl, substituted
substituted heteroaryl contain bsthtue

alkphe oGy cxc&cpaékyls stitpiganCaCe s@@&lfygd Tl Alighgigs, phenyl,

el Ny 1
suf %@%{f %)h p@hﬁ%ﬁ?ﬁﬁ%d @ath ] t%g&gl %15 QWstihied Beteroaryl,
witkireih kit emtmy]kgﬂd, seh@t dulostipatbdk hbtemhgbd raontadmil rloheteroatoms, wherein

AT AR e B Rl G o, s

anli@fig] wherein R is selected from the group
consi sting of H, alkyl, substituted f _alk

cycll¥EOky I, Oneisabaenys el ematly nagfequiss 1B mh&at%y‘eﬁ ithe preferred.
en?dod%&é i§ ﬁeﬁ&!?l%yﬁe following formula, as Subgenus IIb:

_ Subgenus ITb
[0080] wherein L and M are independently selected from the group consisting
- of H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
 oyano, CFs, OCFs, CONHy, CONHR and NHCOR;; |
[0081] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorobenzy! and di-alkylamino alkyl, wherein said C4~Cs alkyl is selected from the group
consisting of a strzught chain, branched or cyclic alkyl;
f0082] wherein R, and Ry are mdependently selected from the group consxstmg 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
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substituted phenyl, naphthyl, substituted naphthyl,

het er oar yl andfsubst i tuted heteroaryl wher ei n saL.(g :W\R M07

het eroaryl and:said substituted heteroaryl gontain 1-
VWALH08#/BH8%s, wherein said heteroatomis i ndepanikns20§5/030959

sel ected fromthe group consisting of nitrogen, oxygen

and sul fur. [0073] One subgenus of smal |l nol ecul e I gE

BB e s 4L, DRSS,
whrein sdid Relddatort RO 8iflepeddeatly 98dddd ﬁbﬁr 19k Nzrbur Bohshdiiag ef nitrogen,

i ndependently selected fromthe group consisting of
oxygenan&wlﬁlral koxy, aryl, substituted aryl, hydroxy,

1) e N AL S o, B vt

sulfsﬁ?ﬁ@d 'ﬁﬁ%lﬁﬁﬂ UﬂldC @ﬁﬁdﬁfﬁﬁtb@ gae@a‘rodrhzl Chni&Eh B3k ghibstinenmy |wherein  said
p-fluoro

di -al kyl am no_al kyl, wherein salﬂg?0 ¢
subGtitueg ialsklget &orgéh%gnoeg Cﬂmﬁnﬂgw@%h@e&m&ﬂl Xy group,

su%@%eéf I gl%f;f %b .a . aélé}fa?n:nh Ik%{j(dr%i rg]:tzyrt]héoxyanuno
a]k@kﬁimhﬁn@ Oéﬁﬁﬁoﬁ 1, O, aDCH]a‘L C@UHI |CO@RbEX]K ucey (Eakmg,, NO,;, NR'R”,

gd oa kyI substituted C3-C9 cycl oal kyl,
' Nﬂ@@?ﬂﬁ)ﬂ@ CONRRpiadi ¢ groups, substituted pol ycyclic

| ﬁ'aio cﬁlﬁs‘q ¢ @&aﬁ R’ Hgﬁ%geggggé@g%é@dﬁogg}gﬂﬂg%ofﬂ atkyl, substituted
. aﬂ(@l}rw&f)ﬂjﬁﬂﬁﬂbﬂ5&ubm&| CuiRd cyapeitshy gjoljh;'gbleq: o‘.dgrbgﬁl@, phenyl, T
TSR TR T T —

Wh\%ﬁik?lsf thigYieRdo tﬁ:[c?@d’u‘l’ lsuG QLB Mefbroar) RoflaAn FReteroatoms, wherein
ereln sald heteroatomis independently sel ected from

Salﬂﬁf@t@mmm is andspendenglyotelactedrfogarthe gy gonsisties ghipitipgen, oxygen
% @ wherein said substituted polycyclic aliphatic

angp 5§, substituted phenyl, substituted naphthyl and
subgbegsyt edrdiadach @Ednyﬂcabﬂﬁkﬁlrﬁ dibeldseslHesdiit the biydrogen atoms on the

- wherein said substjtuent is select fromtg])?g teroat
- heterpaioms hi toen pruitied By ckuity pBIPPRES oYaTE OPER KB'KY edr%'ﬂ}? eroatoms
are mdlcatcd, it is assumed that these valences are filled by hydrogen atoms.

[0086] A method for treating a disease condition associated with excess IgE

and/or abnormal cell proliferation (e.g. cancer) in a mammal is also disclosed. In one aspect,

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

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

- [0088]  The at least ohe additional active ingrediei_lt may be a short-acting Po-
| adrenergic agonist selected from the group consisting of terbutaline and albuterol; a long-

acting fy-adrenergic agonist selected from the group consisting of salmeterol and formoterol;
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o

substituted al koxy, alkyl, substituted al kyl,

di al kyl am noaJ kyl hydr oxyal kyl , hydroxyam no, =9 MAR 2007

al koxyam no, icar bonyl OH, OCH3, COOH, COOR COR, CN,

- WIFBW4/0BF%, N2, NR R NHCOR , and CONR R ; ATE/US2003/030959
[0078] wherein R is sel ect ed fromthe group
consisting of H, alkyl, substi t uted alkyl, C3-C9

an %ﬁﬁ%ﬁ%%l &l %H%%I é%%mbl(g@:? C9 C%ﬂgﬁaal %%ém %L%ﬁgﬁcﬂdcketohfen a
h&yﬂoﬁiwswis%dmﬂmm g anthﬁbﬁﬂi@gib)’égeﬁﬂ da Sd¢RSdobierdicgdan inflammatory

heteroaryl, whefein said heteroaryl and said
mediatss réleast ethitiiler or mlamlsolriensmecgpior antagdvister oat ons,

froifﬁf?ﬁle g?[Bl?BO %ﬁgg}g ]i%hnéél glf‘eﬁ? ?ﬁﬁ‘g 2 @8‘24&161%%32%% administered

in SHhjimktion] G %t 100€ opb REAMbRAl0 Ectﬁ@héen@' Bhddh Qactige agents include
|nh|b|tors of the preferred enbodinents is defined by

anttﬂa@aﬂsmalnbwa&ng antibiati¢sa antagnf@gg:g@m lang) - anticanggiagants. pinticancer

B

stréﬁtozﬂcifw meghlofotyamiaé,y imelphdiad, i turh@ll ﬁiﬁ;dgﬁn hylﬂism(d/,, chlorambucil
hal ogen am no, al kyl am no, nityo,

cycdmhqu a@@ﬂHRPh‘Pﬁﬂ’hﬂﬂée?Flsﬂ[d%S?ﬁfbvm% mﬁtcm%n &%PT@B% ﬁacafbazme

pro F%ﬁ&r oBenzy ﬁga%irlﬁﬁaf Ky ﬁh 1'5'116 a?lw ﬁ'er g#ﬁrﬁ%ébéomm’ and

mlthanﬁﬁ aitk:;dtahohtes eﬂnmdioa@xﬁte,o mmﬁeexgteo pmtoﬂatus i gytaraigngf ara-CMP,
st.rai ght hal branche or cyclig alk
frudjtabios oo G RIRF O FhALBRIGHLE , 9Bt o PEREpadenosine,

B O NBicbluhiifle, O and, @hlkddapt ﬁﬁf&é)‘ t ubRA alckitérs  (bleomycin);
gorgd] -C9 cycl oa kyIe subst it uted % cycl oal kyl , (bleomycin);

topotsoyyask il @oabnwtmqta@an trinotgsen asd b@ﬂpﬁome@m)ﬁ@pw%ﬁﬁ%e II poisons
al i at,l c yt.e
(dayg dcg%’&b P %m ndpﬁlﬁﬁﬁ%ﬂt}% et g? oéb% ef and ctoposide); DNA

| buﬂ@fsy@éﬁﬂlﬁdin)hﬁi emdCyiithdatychigl end api;ﬂldleapdlssmﬁ)&mmmtmd vincristine,

15 - 9 MAR 2007, . WD 2004/ 024896 PCT/ US2003/ 030959
nayedpige.aelitexelypnd docpiazel). heteroaryl and said

S Ub 60401” eldléxhﬁfoﬁ{ei’ pbdinfat ah8 phesyl 1R4AE Q@hPBAnds of the preferred

e|n sa teroatomis i ndependently selected from
embbém@nmj precaingnisteradginodonpirctiogevith oo pyenoraratheuthe@pies. These

therapies include, but are not limited to radiation, 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.

[0091] A dose of about 0.01 mg to about 100 mg per kg body weight per day of
the smali 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 mammal an therapeutic amount of a pharmaceutical formulation

--comprising at least one compound selected from Genus I, Genus II, Genus I, Genus 1V,

Genus V, Genus VI, Genus VIL, or Genus VIIL. In another preferred embodiment, a method is
disclosed for treating a disease condition associated with excess IgE or abmormal cell

proliferation in a mammal is also disclosed which comprises the step of administering to the
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[0083] vvherel n sai d subst ituted poI ycycl iC aI i phatic -9 MAR 2037*
groups, substituied phenyl, substituted maphthyl and

t ed hete’roaryl contain 1-3 substituents
W\?ﬂﬁ%’ﬁ{é %ggal d substituent is selected from t he gy Bizpr3/030959

consi sting of H, halogens, polyhal ogens, al koxy group,
substituted al koxy, alkyl, substituted al kyl,

mmgqg%g}{ atﬁ]épanﬁé@ck %ur%:l@?/o(}r %@ﬁcﬁyMﬁMﬂﬁﬁ Qﬁmgn'sil’lg gf\l ’least one
woﬁ@ﬁﬁedﬁ@%ﬁ@éﬁsla,lﬂwlt@dﬂf andt EZO\IR' R ; and
erein is sele [0 e grou
“cont0 b@] ng Wte mpethodsy provideds BpicHht dar 15?3%98 H’é@“&i; and processes
_ | |
meg%f 8003{15%1%11'&# gﬁ&#ﬁ%ﬁlg@ B%n%%n@’é‘e'ﬂﬁ&b ?élratloﬂ%d@ﬁ)’dé chicer, involve

y tuted napht hyl ,
adriinbi$drideutced maphidlyd coimpb:anmraf I tharphmyhmﬂﬂleuccgnlpounds disclosed

heteroaryl, wherein sai het aryl aid
hergightot mb;hﬂegelh SrAtERign. ¢ 1§ mgfrél?aa ¢ Bypdul for preventing or

trezﬁﬁxg Br 15Aionedd S}ﬁé%[@é@léns Irpﬁl% %%H'eﬁ:b%ﬁhﬁ&it@@hc compounds

e group con i'ng of n|trogen oxygen
ands wlefhirds di0A8Sd mer espacitily eefilk & teeating tegiregei m@pﬁgreﬁosﬁwe and
. herein, the hydroge atoms on the heteroatons have
eSt[S’éé‘hr‘??ﬁPtﬁE%WFtﬂ? z’(‘°‘§/‘3"p5’l‘}?rﬁt)ses Wher e open val ences

oat h@%ﬁﬁi&@ schite bSthRSHEEERHiIdveMion may be more
theEmgQLI en(g@rg%&fol by hy r en Zﬂiorrs [0086] A

fultyatriderstdodrwith w:enengem@%awg:@ﬁﬁ qdi@ﬁclﬁ%el at ed )
wi th excess IgE and/or abnormal cell proliferation
(e.g. cancer) in a manmal is also disclosed. In one
aspect,  t he phirDeoARidnsH thd Irefesied Endfodiment

or " 100981 - ccThe pregereerERRTS BT Br L L Clfbitors of
Ig]*f gz'inngxua%% lugr omﬂ{%@ a’@&n@%f 481%?%51 arglytﬁ' RAGY br aﬂyﬂﬁ@éa@es where IgE is

above- mal | nol ecul e
paﬁhageﬂm es Th[eOﬂﬁﬁﬂutdrm sy oafftan dhe vayinthesisy aactiwity, orelespe, t pretabolism,
met hod of treatqﬁ the

degr@@t@gp paraage g é)f zg#n ﬁlﬁg tpgjéﬁcalar compounds disclosed
hel%ﬁm&%%én%emb& keh&t aﬂﬂﬁ?% sdgpféss wle{rﬁ@ﬁﬂlbot‘ﬂ%ﬂﬁw awdhinotivo assays.

I's active In réeducing a synptom associ ated w t £
Theldoepgitedsr disclodedrin the prefmesdcmlvditene are Heo in the treatment o

ecul e.i.nhi bit b t 5
i oS o VPl STt ekl il 10 pot Jimited o
tulﬁ@ﬂﬁﬁﬂgé‘slst Moﬂl&b ﬁ)ﬁﬂifét‘aﬂgxeedhyeaséshmgh resl ¢anned cinfibematory disorders and
i nhi bi tor may be co-a er ed, at
cirgelalory dﬁiga%y drgvelopaent éﬂfdle Faigetion @ FIHQF@ r%"‘%%er{?ﬁ can be
m&ﬁﬁ?&dﬁ@o@éj# L Ahe ARty ierAgR B to 108830 dd¥inakvol 8@k described
ne a ronal active | ngr

Ilent may be a short-actin %
belZr. anlnddition evagbrinbodisents of dbe Fuoentt ingergiogugse directed o phenyl-

nS| stin yt al. i,ne and al but L0k ]
?.Cﬂ@p@g Oi{h@hg%gq chygtblg?ﬁ Slglpl@g ]6.‘%11{%2@1.& not 11m1ted fo IL-4
09%6515511151& #2d 15apRBLRE0! and fornoter oI 16

Ex Vivo Assay

[0096] This system begins with in vive antigen priming and measures secondary
antibody responses in vitro. ‘The basic protocol was documented and optimized for a range of
parameters including: antigen dose for priming and time span following priming, nutuber of
cells cultured in vitro, antigen concentrations for eliciting secondary IgB (and other Ig’s)
response in vitro, fetal bovine serum (FBS) baich that will permit optimal IgE tesponse in
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puc
i

Vs

ez

9 MAR 2007 WD 2004/ 024896 PCT/ US2003/ 030959 an

anti hi stam ne.-sel ected fromthe group copsj sting of **9 MAR 2007
| oratadi ne, azel astine and ketotifen; a ! }

wihewphpiddest er ase i nhibitor, an anti chol i nergmq:mmt:;msugsg
a corticosteroid, an infl arrrrat ory nediator rel ease
inhibitor or a | eukotriene recept or antagoni st. [0089]

I th nmbodj dol
it e en s g ot 1l S e eSinB P Beisity of
thé HEidA 9&@* f&cgg'EV@d }&n i 'R36, BEMIINR IARERSISey 155:470189 (1991);
ant1 fungal s vVira antibiotics;
m@lf@dratemﬁéramimtaﬁerease) and anti cancer agents. Anticancer

agent ncl e.n ed to alklat' :
ager{9®7ll I omﬁjﬂg‘? F‘?T@"ld ‘gtP?ﬂJ%‘EL‘FFé‘ & gﬁ BIVGS 8@ y aptécp%f a more high
mﬂﬁ@@h égaﬁﬁa{n BEL T@B/ﬁﬂﬁ&aﬁﬂera Wh@hized4 4. AEETD PM SINE-RTH adsorbed
cyc ospham de, | phospham de,
on€ 4 phgablinm, arclogabnfibedt after A5 tdayﬂj cBpledrisivore pamwcmddmmqgemzed ma

m%"é% o WaBtHd ey msé B DM R eeRL et 10% FBS, 100
:#egga{tlﬁ:?,l hbé g%/ar s Q@Bﬁ? ta‘ﬁd b, Dﬂ)@/ﬁ rﬁfi@i?c%ptoethanol Spleen cell

ar a- C\VP | udar abi ne
cullﬁl@§ wh&teetablwxéd €29 umiliwn chllsiml, olzrm}szbll inf qradoplickte &6-well plates) in

méB%&%éSS?é%%ﬁ%@@b“e AT e ot igardindid Synd B 50 ng/m)
we g@&q agjf;eeh PR LIRS \!oaﬂﬂﬁfgleéiﬁ%eﬁ Eub bR ABI°C for 8 days in

t opol soner I sons

an(aﬂﬁ@ﬁ@ﬁéfdl@lf(m% C@dgpxor ubi cin, idar ub| cin, mtoxantrone,
t eni 03|de Pd et opo

de); bi , ,
( dadP¥d nmy c t‘ﬂﬁrﬁ&p?ﬁl{?thqtg%?ﬁq%dg% ggtgrlrog ﬁaysearﬁlo]igsso\a{gre measured
ofgg?llggﬁﬁnnﬁ' th glg&{ﬂéitsétﬁ?e-sele@ﬁ%’@ﬁmmﬁ ass@ﬁﬂédﬁhaéﬁﬂby MaR@fletti and

I n anot her enbodi nent

K:pthémpba)t nfib¢ essepmpsunddified to Frsiljate high Bwouginwo dERISA plates were

pr?]??éq mggnalzu%ger@éﬂl{bh gipclyrgléﬁ:f’ﬁ@yw dé\%nggl? géigggglglgcﬂﬁéjﬁr{th bovine
%Sﬁﬂlaﬂtdhqmt dfreaninailives sypernagpen evat lddoiad y1:4rinl phosphate

Ry e, %3&@&8&&%@%% {ded oy fho BLISA plates,
an%ﬁﬁ%laf% &%ﬁogﬁ 11? diféd tni n%dle%lg %ré"qﬁﬁtﬁath@ following
or p eny 0

mnlsra1 -1 ndo unds, or “may
suach3kine Bicﬁbafttdanﬁbvﬂhﬂyotinytﬁd@fabmﬁmusaf@efb -GAME), AP—sireptav:Ldm and
‘adm ni stration of phenyl- indole conpounds. [0091] A
e, of about O 01 ng to about 100 ng per kg body
vei glghodier  9aMigRh-spdiiR 51?1 | WP ReddhRd! Similali bixteptYthat culture
compound i s pre erabl m ni stered in divided doses
supainbiants [v06 2HluskdrASOHoON fudk bieidateheon anfimensecleGl (b--GAMGI) was

ondj t.i.0 i gt with exces N
RO RO, o Wk oRUBE S35 Rl b wi e
KEARIb#BE 4 N20iRAo0bf cidfifed fipsingfahtagnt dndubatiorawith bictinylated-goat

t herapeutic amount of a pharmaceutical formylati,on
antimouse IgG2a (b-GAMG2a). Quantitation of each isotype was determined by comparison
“to a standard curve. The level of detectability of all antibody was about 200-400 pg/ml and

there was less than 0.001% cross-reactivity with any othér Ig isotype in the ELISA for IgE.

- InVivo Assay

{0100] Compounds found to be active in the ex vivo assay (above) were further

| fested for their activity in suppressihg IgE respomses in vive. Mice receiving low-dose
radiation prior to immunization with a carrier exhibited an enhanced IgE response to challenge
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conpri sing at Ieast one conpound sel ect edfronGenus I

Genus |1, Genusfil, Genus 1V, Genus V, Genus VI, Gerit8 MAR 2007
VI, or Genus ¥I{fl. In another preferred enbodi rrent a
WAIMERBY i scl osed for treating a di sease cAEHVES2B1$/030959
associ ated with excess | gE or abnormal cell

proliferation in a-manmal is al so disclosed which

i BB W B3Rl RO LB Bnefty g e
antiglf saRRkiich, AEBmdd thé alsiligtutin dewtié aalprdse theupBtdsponse. The levels
conprisin at | east  one conpound sel ected from

° ?@B@@Pﬂi@ égE|Ig@1 mlgﬁ%mfmﬂerw%n%%ods pr ovi ded
v ﬁjﬁ@éfs eécf[u uncon r o$ﬁa%?%rﬁg%nig{agﬁ%%as‘%@ﬂ 8%l §%hours after

nutﬂi’cﬁh'offﬂfeaiaﬂjalight?dyslh Twotaeslater, itteralos everathmmisddeir. with 2 ng of
to a mammal a conposition of t he phenyl - i ndol e :
KUEbinybmgcdumi E@fmt@esevem@nému%dam mf lglrttg leiﬂctlons were initiated 6 days

: laies rog]{/ééw % té)'ﬂ%? or tivﬁgeaﬁimr}h@a? e¥t10g§ hilordt Fhvages were
adxﬁﬁa%&ﬁ%b%spiﬁoﬁ@f{lw Qﬂﬁ{]é&ﬁnﬁlﬁbmmﬁ 10%te ethanol and 0.25%
onmpounds and net hods di scl osed are especially useful

methqueﬂvelasa ngacétsirera@gerrt gre pRD coppRsed jof S-Garice. ¢QR thgyaseond day of -
t t 09941,
oS RRLE i B NG E SR, sBARERL L oY muCHIR, mecioct

fowngaﬁlermbﬁmgf M*dcﬁorﬂ Bflng! OMEcenvER maf 9-‘2&!’&@8 tielldwisg DNP-KLH |}
follow ng detailed description. Detailed Description
Ghaéfﬁngme Preferred Enbodi ment [0095] The preferred

t t
B
BLEYQ/ Qérmﬁitﬂ rmeedﬁ wary/catbifegsiest 1000 eprh gé 1Gmin, the supematants were

it PPN St au B AELR ANIBGB-EIPURLON Carahpleed were

t@ﬁﬁ%&[ bpRam 2 SPEIUE‘ ﬁﬂhﬁ&s Qfn thigFcate) RBd RAdphred hﬁé standard curve: anti-

onpounds di sclosed herein were'identified
Dl\EbIgE {1y10000 3(R96), eot-DNE IeGRae(1s1 00ro BE0R). énd “!rg)I‘EnB%qlr{l 11600 to
Iﬁéh%@ assays. The conpounds disclosed in the preferred
) tdi ments are al so useful in the treatnent of
di seases associ ated with abnormal cellul ar
orollferatlon_ |nclud|no but not limted to,
P < Ye Hbodinge "eratlve di seases such as

eam n%/ séi’ie§ of 96 mﬁlﬁg id&itf f?eﬁluﬂlélr s)hbheadmgs Genus

d opti zation of clinical

Cc a n
dis Zas e )
|1, Gemat ]ﬂeﬁtanus@i, mmszs d‘Hn Gbﬂus Vo itetios ¥d, GynushBHeand Gelug VI were )

1 S AR HERE o165 3 B i compor
'alsS ”@ﬂﬂf)ﬁ% Zpreﬁfehﬂﬁ/ecéffé&@t and)VANEIAN e bei 6RAt 86 agents to treat

_ phenyl - ol e conmpounds thaf i nhibit cyt oki nes and
- hyjmpkﬂxfgram dmwdbmdmbldmacanmr limted to IL-4,

Compounds of Genus 1
[0104] One family of smaﬂ molecule IgE inhibitors is defined by the following

genus (Genus I):
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S

I L-5, eosinophils and | ynphocytes. Ex Vivo Assay
[0096] This systembegins with in vivo antjgen prinr8gMAR 2007
and neasures secondary anti body responsesiin vitro.
WEhopezse prot ocol was docunmented and opti m zedfuw20/030959
range of paraneters including: antigen dose for
primng and tinme span follow ng primng, nunber of
- cells cultured.in vitro, antigen concentrations for
eliciting secgndary IgE (and other "l gjs) response in

vitro, fﬁ1 ovi r (FBS) thatRwi || permt
| 9 XAR 07\"\7@ 2004/ 024896
ortdncellof prinmed CD4+

optimal IgE r

PCT/ US2003/ 03 KVi t

T cells and hapt E/ , an® specificity
ay for IA%E(I\/ar [letti and Kat z,

Cel lul ar | mmunol ogy 135:4Y1-489 (1991); | Genusl

of the ELISA as
i ncor ated herein by referenc [0097], .The .act ual -
or oltBg] utviereimd a0 1 dndehspdeily °t§13§mf%ahef gpup consisiing
r.e.-hi UGN B0 A YIS S droRHL BAIG R, oMiG6 MRYI&mino, nitro,
of ?Pr‘rﬁaﬁ%h’ze oﬁ’gﬁﬂ\’mgth 1(;@%9 %f\l%iglfgﬁadsog%ied ont%lﬁ% rrgno °
cyaab it g CEaCONH cEONR and WBIGRs. Spl eens were

excj and .honogeni zed ipn a . tissue gri.n

o LBOL nG R S aion BRENPSESEP SRS Sh Ko7kl benzyl,
p-FiBRbed A andaPdikaiing dlity1NwhérBll sel 0f-Cs tikgipiks aaleeted fidndthe group

0. 0005% 2- ner capt oet hanol . Spleen cell cultures were

congisting pf ssteaieht chagy, tancheghoregrhiegligl, 0.2 m/well in

T fmRl o AR B Bethdiplndelty i o Ay B congisting of
H, alkgl, 5ehstiphed allyl, WBF& c@glﬂﬁlkﬂ, gulbdﬁgﬂab@gsgé c:ft'nédaﬂksyd,dlpcﬂyw_déc aliphatic
cont ai_ni.ng antj gen and .i ncubat e or. ays in -
STOHRPS, o FFRSH @olagy%w@wc[ BHYBY: %‘fnﬁ’ bar bstifyied, Qﬁﬁﬁ’:"s naphhyl,
subgﬁﬁr#geélf g{laiéﬁﬁﬁ,e hefthdSLLS gabsf_%@i&d hbroyVRY, EhdiBBaYT eghd Rubstituted

ation of the’'speCitic isotype-selective ELISA

hetaiwsay, wesreini soidchetpyoavidr ol $eed sibstitvted hotroarylsenniaiy 1-3rheteroatoms,

assay .was, nodi fi.ed to facilitat . gh.th s .
BT GHes R i PR b B B PP g of trosen,
oX afRWAuleuer ni ght . After blocking with bovine serum

al bum n (BSA), .an aliquot of each, cu].ture super

. : nat an
was [AH08Lt edwherein spid sbstiBiediRolvaycle akiphigtic groups: ?‘%B%‘}l{ed phenyl,
B B dj I n : e wherei id
sl poh i o PHUHLUEOT cbblhin X SbUche whercin sai
sutistitueat is 4€lectbdyforh dvegroupepesigngof iH, delogerfsopolphdleggns, alkoxy group,

R I RV A —
alkoxyamino, carbonyl, OH, OCH;, COOH, COOR’ COR’, CN, CF3, OCF3, NO,, NR'R’,
' NHCOR’, and CONR'R"; and

B [0109] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C;-Co éycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,

1 €

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

satd heteroatom is independently selected from the group comsisting of nitrogen, oxygen

and sulfur. B - B , R
© 10221]  One subgenus of small molecule IgE inhibitors of the preferred

embodiments is defined by the following formula, as Subgenus Ia:
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substrate. [0099] Antigen-specific g3 was neasured
simlarly, excepi that culture supernatants were - 9 MAR 2007
di | uted 200-fol d/ and bi otinyl at ed- goat anti souse | gGlL
WOROEAERY was substituted for b- GAME. | g&Ra BEE/US2003/030959
measured in ELISA plates that were coated w th DNP-
KLH followng a 1:20 dilution of culture supernatants
and incubqﬁion wi th biotinylated-goat antinouse |gQ&a
"~ (b-GAMR2ay. Quantitation . of each isotype was
det eRqt by conparison to a standard curve. The
| evel of [ - \body, was about

hanllj). 001 %
cross-reactivity wi 1'% t he

ELI SA for |IgE. I VO Mssay ] Conpolinds found to
be active in the ex vivp assangabove) wepe further
tested for their activiRy in suppressing |gE r&dgensds
in vivo. Mcereceivig{glowdose radiati on prior to

i i3kt i ovheisin il and precindenamdntie selegtod HABNRE @tyypeconsisting

S S c I 9 04,024 . .

ot SRRy AL 090, R ROURB B tain, i
cyaﬁdp@ﬂéaﬂ(?fé},t CONHyf CODEIR eatl NIGORynds i mredi ately prior

to and after, antigen sensitization, neasured.the

i [R5 of “¥heatin riagqpgod Hopt oA n(QeCs s benzyl
- S jif | i i tdd"from th
A B L ASAE | heliEd G SO e
conaisting bf & stehight elthinyibtancB&Dor gydlic aAlklour s af t er |

e L\ Pheroitfh i 4 ard 0cngfl s34 B0 o R sppeistiog of

H, 8iYMsubuiiutddnIB@MESICS SREQIRA ] &Bsidand CiCAyuigalkyl, pollycylis aliphatic

were initiated 6 days |ater on either a on,ce?(gr tw ce
grovns,| yubistisited pvlyeydial fliphaticn srouse dibieayls sghwitged phenyl, naphthyl,

v S L nlL.gLer . I.QNS .
RSl AP GRS BRI by o sbsitcd
hete®uy) whirkial saiichetdrambl tuid asidenbstijuted helnasryd enpeie t-3 dfeteroatoms,

5-6 m.ce. On the second, d of r m nistration .
Wi, PR GNSIRAPRGS THEATHICBR Y gt JEOTR % SHgPofapienng of nitrogen,
ox*;-@ﬁ%ﬂ&%&lﬂr followi ng the, norning injection of drug.

ce were bled 7-21 days follow ng DNP-KLH chall enggt.§
[ 0100225Ant i whereinpeid substitg polyorclisralivhefcoaronps, sybdilaed phenyl,

[ a db A L ital..bleed : .

sl SORBACHRE B, G968 bk ESORuiheny pcrin s

subdBhRnt Miskldéied fromfthe group cdakisiey ofdhdemhs,ijolipeldcaganlitoxy group,
Ant i bogx concentrat]ons Qf each bl eed re  det %lmhngd . C

- subsiitaind skowr aflglsubstiteied gHl(dirkylappnoalia diydepreal T0Xyamino,
allS YRR odiforf, HRNBRE, BHNR; CABK™ COR’, CN, CFs, OCF3, NO5, NR'R',
~ NHCOR’, and CONR'R; and | o
' [0226]  wherein R is selected from the group consisting of H, alkyl, substituted
- alkyl, C3-C9. cycloalkyl, substituted Cs3-Cy cycloalkyl, polycyclic aliphatics, phenyl,

R

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

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

said heteroatom is independenily selected from the group consisting of pitrogen, 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 encompasse_d within
..the definition. of Genus I:.. ... ... |
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S2 al kyl

DNP | gE (1: 100
1: 800),
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found to bhe Dotent

to 1:800),

Genus |1,
\Y/ I Genus VIl, and

|nh|b|tors of
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Conmpounds of Preferred Enbodi nents [0103]
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heteroaryl, wherein said heteroaryl and said
substi t ut ed heteroaryl contain 1-3 heteroatqns, -9 MAR 2007 -
wherein said hetéroatomis independently sel’ected from

W 0040248P6 consi sting of nitrogen, oxygen and BGIT/DS2003/030959
[0108] wherein said substituted polycyclic aliphatic
groups, substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 substituents,

{sWherein saird S |tuent 'S selec1ed fromthe group
consi sting of H,

°ogens pgens, al koxy group,
{ substituted alkoxyN Eg%t tuted al kyl,
di al kyl am noal Kyl No 'K hydr oxyam no,
sakkkoxyam no, cdr n ) ()—I OCHS3, COO—I, COOK' COR , CN,

CF3, OCF3, N2, N andl CONR R, and
[0109] wherein ron1the group
consi sti ng of F, + S stututed al kyl, C3-C9

Sefgcl oal kyl, sulstiy tuted C3- C9 cycl ¢al kyl , polycyclic
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“@I‘fpﬂm% of C':enus I may be Synt hesi zed by anﬁCT[U52003[030959
conventional reactions known in the art. Exanples of ‘
synt heses include the followi ng reactions, designated
Synthetic Schene |: Synthetic Schene | O+ Lewis acid
~ N2 Br -QNO®2 NO2-Br NH A Reductive Amnation O
O _[Na2] RqCompounds o Gents Ri tdgNbe gynthesized\ by [any Hponventional

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

designated Synthetic Scheme I:

Synthetic Scheme I
' O ..
N N N Ipms acid ) N == _NO,
NH—NH, % F N
A
Reductive Amination
O
NO,
i B
c _
Reduction
s 0
H
o) Cl R2 /lL SN _/N R;
NH » R ! N hg
A ™ 2 >RitiNg A4 77N\ / &
R{ "N \ ﬁ
H >N
H
D E

Synthesis of the Compounds of Genus 1 |

[0112]  Synthetic Scheme I shows (;3;6 method that can be used to prepare the
compounds of Genus I. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to Syn_thesize-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 L.

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.

33

[0114] . One skilled in the art will appreciate. variations in ,the,,sequence, and. ..
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I N\''/ OH N-AH HDE Synthesis of the, Conpoundg MAR 2007

of Genus 1 [0112] Synthetic Scheme | shows éne nethod
Wwohaw4/6289be used to prepare the conpounds of FEGIMER003/030959
One skilled in the art will appreciate that a nunber
of different synthetic reaction schenes may be used

Lo, MRS e B PP e s NG o oponcs At

 of rbfeBE® Mntoali NS, Sthe CRYBIréMEATEN pRotedNd LRABS lz@a generally well
conditi ons can be used in the synt heses reactiong

reopigaizedd byngrer skilled e ¢he et of ¢rganig)chemigbion mad @chrdmgly the use of

- apgflggﬁlzﬁets %P%t%c{tfﬁé %’?&Rﬁ:ﬁh ﬁec%%%ﬁ@eﬁ%fhgg §Pr %&*&!ﬁ’g césSes{ oq"]tﬁ%chgﬁ%s herein,
AUBQLUCHOE gBd@ds hdyf ddtde, exprdshly iREAEARIIZ emuaducaionm femoval of such

the appropriate reaction conditions fromthe anal ogous
suitabde piotashing Bewns eve welhbrawsin tha rirpfrgasic shemiplsy; sed for example,

L L i

0ﬁ$?03/ DO 90dudid 185 thd nrehdtionpr deserbeak h:beemr mttedsolated by
here or the preparation of co

ds A-
coprestiensl stEan B HERERcion As Lagions GRERESerD Yaanétte%%q,e
gr O?ﬁﬁ.@r € @cgﬂﬁ{rgaﬂml:xt\énmldot désecﬁﬂg@'h 1%@1 ke Mﬂa@l@'dohﬁﬁermally, are

anic chemstry, accordingly t
kndﬁ'ﬁ @fcanbapmpamdltgtmethodﬁmwﬂngﬂmwps i S necessari I y

|n'pl i ed by the rocesses 0 s..herein
T 2 kB sl SRt Aok CESEPEL abyq P epapdfy reacting
thé:!ri%ﬁ ?éBe@@of‘Q&id AV AbicRbmeHid equikildnd BF SorRpQindle tA-BY
grou are well known in the art of -organi ¢ chem stry;
see for exanpl e T.W Geene, "Protective Goups.in
ani c nt hesis", Wley (New York), 1981. [0116] The
m“% 5P“$He reactions described herein are

| soljei By byone @aniénbi andl mokaok IgEdhhidkoexs defitédoy the following
di stl I'lation, chromatography, and the |ike.

genus (Genus II):
H H
Rf‘"‘N / \ Pre N R2
o; llf‘/\ N l-/ o)
| M
' Genus I

[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, CFs, OCF;, CONH,, CONHR and NHCOR1;

[0121] 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 afkyl;

[0122] wherein R and R are independently selected from ﬂ_le group consisting of

H, alkyl, substituted alkyl, C5-Cs oycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphaﬁc gfoulﬁs, phenyl, substituted phenyl, naphthyl,
substituied naphthyl, heterocychc polycyclic heterocyclic, heteroaryl and substituted
__ _‘heteroaryl wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms
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[0117] Starting materials not described herein are
avai |l abl e connercially, are known, or can be prepar8dMAR 2007
by methods known in the art. [0118] The 'salts of

woompoemsks A- E descri bed above are prepared by pcgagbiddg@isoese
the appropriate base or aci-d wwth a stoichionetric
equi val ent of conpounds.A-E. Conpounds of Genus I
[0119] One fam |y of snall nolecule IgE inhibitors is

wh@@ﬂn s&d hsteranteen i indepensigntly) eeledied Epmythe) grpup rposigting\of nitrogen,

ﬂ-ﬁﬁR M CGenus Il [0120] wherein L and M are
Oxyg?&@ﬁgﬁ tly selected fromthe group consisting of

H  36108] . altepeii sail stibstititddspdlydybla al&ﬁfh)ahc ght)tliispmb,sﬁtuted phenyl,

hal ogen, am no, al kylam no, nitro, yano,

suliiee nadriR aodd sebstiored eteroaryl m@w@. A3R$§8h§éqn@eﬂ@laemm said

T T
subiskitct®l akdsy alicsl, sebstiedted] alkyh I&hﬂlﬁg&m@rh@ﬂbyl h}ndrexﬂkyil,gndfoxyammo,

a strai ght chai n, branched or c |c al k
allgsceing, rbosii R QFEL; HEEHD Qo) X% iy Koot NOw NR'R,

@.ﬁ% ng,.qf H, al kyI substltuted al kyl ,
N}gégg a&?ﬁ oa Equgsubst ituted C3-C9 cycl oal kyl ,
pol 3[@12:4] i ¢ wikdrgih & iie selgetodi fiom thelpsdupt mmnexstlpg) b!?Hy alkiyt substituted

a]lq?{l |pphati| %YC gailgﬁt |$E$t%%/eﬂa§§t S|t<>IYG ﬂqu}g &@%ﬁ%’ﬂ}c aliphatics, phenyl,
sulpBEY ﬁé 1% Y §lbstiutdie hASHIRY hetﬁ@gry@ %ﬁ&tdubkﬁt@féd heteroaryl,

tero I'n sald heteroaryl and said
whetdis tsmﬂdtemﬂodmlt mdomny Isubsituted rhe@mrﬂsmta@atl ohbeterqgiprgs, wherein

R 2007 WD.?2 896, P 9 r
AR SRR AP R gLy sisthf of pflrogen, oxygen
and k@@, consi sting of nitrogen, oxygen and sul fur;
[0123] wherein said substltuted polyc pha
gr odﬂiﬂ] subeg t%‘bé‘i’}mﬁh@ﬁyﬂmﬁ Shplegule ult{»’@d ”#aﬁﬁ?fﬁy P% aiﬁ%l preferred
Qf(i:f_t[b S SabiHb fident s,
gﬁééﬁﬂégl 1§Q§?ﬁ¥hgﬁ I'S se%gbte romthe group
~consisting of H hal ogens, polyhal ogens, al koxy group,
substituted al koxy, al kyl, substituted al kyl,
dlalﬁyl noal kyl , hydroxyal kyl, hydroxyam no
alkoxy m
CF3, OCF3,

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, OCFs, CONH,, CONHR and NHCOR;;

[0229]  wherein R is selected from the group consisting of H, Cs-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 atkyl;

[0230]  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, heteroaryt and substituted '

: heteroaryl, wherein said heteroaryl and said substituted heteroaryl o_c)nfajn 1-3 heteroatoms,
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o consisting of a straight chain, branched or cyclic alkyl;

NHCOR , and CONR R ; and [0124] wherein R is selected

fromthe group,consisting of H, alkyl, substituted =& MAR 2007

al kyl , C3-C9 cycfoal kyl, substituted C3- C9__dyc| oal kyl ,
weolopegbéec al i phatics, phenyl, substituted ph&lnyhs2003/030959
~naphthyl, substituted naphthyl, heteroaryl and

substituted heteroaryl, wherein said heteroaryl and

whiRls s el s BRRCBR sRRRE hatid JOUEBRIRER of nivogen
ox;fgeﬁ ahd BERgr oup consisting of nitrogen, oxygen and
sul fur. [0227] One subgenus of small nolecule Ig

i nh[ﬁﬁiﬂibr s whereihesaidr sibslitried podyryclis skiphatic iggoupss F‘E@EW phenyl,

f ub |
sugted gt s oiues JoRSET] SopaisStrs s aepein seid
subMies: is Relefengenithy g®8h @@ Erdm thar gis%tﬂyl@ﬂ@@ans,t dllgky group,
of H, alkyl, Ikoxy, aryl , stltute aryI dr oxy
-sublgtitubegeaikomialipl, saibsawt@iwlkﬁl eninogidn by roxyamino,

g
S e s A ngbq_fﬁé)og?%@ a@;@%@g& Ribs, NR'R,
NHeORUan@eNRYR -amd di - al kyl ami no al kyl, wherein sai d

Cl-C5 al kyl is sel ected fromthe group cansi ggn ?f .

a s{022hht wheamn R'ip slevieds grn (oo camRipting phHs kol substituted

d d

alkgd;ogg.d“on 184 u?;gtﬁ'&feﬂ ERs SRibicAC R iy{a]!iBHaﬂ@s, phenyl,
subfsBaET yatng) kaﬁhﬂwis,uh&bhhbﬁdeﬂa}iﬁﬂi}ﬂ;ghgteﬂoa@ﬂ lapdl | substituted heteroaryl,
wh gfe:l%%éﬁ: Ilhect:%g%'lﬁ g[? Iﬁﬁ%@ ﬁlgl;stl glgge?q%lglgco&%émii o’aj %C%roatoms, wherein
saia Qéfbm ﬁﬁeﬁe@bﬁ&gnﬁ SRR bm tﬁ@tgﬁfdﬁc&ﬁl%ﬂsﬁmg of nitrogen, oxygen

yclic rocyc het eroaryl” and substituted
mmhmﬂﬁnoaryl wher ei n sald het eroaryl and said

ST e SHBRE ob L T B gl e e

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

s’

L
X —\ H
NP W W e
R1/N \ lil l \[r
O
o R M Subgenus b

[0234]  wherein L and M are independanﬂy selected from the group consisting
6f H, alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,
-cyano, CF3;, OCF3;, CONH,, CONHR and NHCORj;

[0235] wherein R is selected from the group consisting of H, C4-Cs alkyl, benzyl,
.p-ﬂuorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

[0236] wherein R and Ry are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cs cycloalkyl, substituted Cs-Cs cycloalkyl, polycyclic aliphatic

~ groups, substituted polycyclic aliphatic groups, phenyi, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclic, polycyclic beterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, .
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=

R

“wherein said heteroatomis independently selected from
t he group consu sting of nitrogen, oxygen-.and sulfurg MAR 2007
[ 0231] whereiin jsai d substituted polycyclic aliphatic

WYy mupe4ssubst i t ut ed phenyl, substituted naphbhyhmmmdmmmsg
substituted heteroaryl contain 1-3 substituents,
wherein said substituent is selected fromthe group

consi sting of H, hal ogens pol s, al kox
whereipstaid betewatork iscipdependently @%K@B {fﬂ%ége WP € contisting of mitrogen,
_dial kyl noal kyl , hydroxyal kyl, hydroxyam no,
Oxyark o, carbonyl, OH OCH3, COOH, OOOR COR ,

CF3{82§3ﬁF3 WieRoin MRd %ubshﬁMbeﬁydmda]@mRRgroum csupqu phenyl,
wherein R is selected fromth grouﬁ §8n5|s
0

subgiitutptl nanhBed | and; eebstingady hete kwbsaﬁgﬂs Whei'em said

ubE)ti'i]tht L &S e{gﬁ? r?%l%e e%&%}ﬁ g#ﬁélﬂn% ggtl%’ﬁéifvééng L}ﬁl}}h@ﬂ%&ﬁsc glicoxy group,
subﬂ@tﬁ’téﬂfhﬂiaxy [ eebisiitutandksly bintkiytantinehliydt leydoeryglkyl, hydroxyamino,

sk amsessmbonnChr 005Y G300 SURELERrL S, P Now N

5}11? pendently selected fromthe group
consf%@%n ﬁ%ggogen oxygen and sulfur. [02331

One
subprBss ofwlﬁl!mh IR m)keéemldtdeﬁbgﬁhc ghiuyi qoosisting of Healkyl, substituted

il ., el SRR ED: CLCS HOBTop g oRsTlS iy phenst

sub%%wg%edpfi bne[pﬁﬁr}ﬂ] Su%lﬁﬁféﬂrha!phﬂ@'ﬂ Wbyl ﬁﬁ*ﬁ@ﬁ’ﬁbﬂeﬂbd {eteroaryl,

romtheé group consisting of H alk
whettekxaid hateyd;a,ty]smﬂsaaud suhstitued, heterppe d}/@i}’}tallh a130%egﬁoatoms wherein

s By KB g 9 o S B Rn Hfogen, ovve

an&gﬁﬁgroup consisting of H Cl-Cs al kyl, benzyl,

p-fl uorobenzyl and di-al kylam no Ik I, erein said.

0, RpoenE s ol Sl Sl 10, 8 Kol MR L S below
ant\fi\lﬁcﬁﬁld.atb Q%itacﬁb@ itg%otﬁ rANGHE dn@in GM6! ds@ay@' ey atdebmpassed within

erein and are i ndependently selected fromthe

thegtefinjtionaf<ieami iy of H, al kyl, substituted al kyl,

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

pol ycyclic aliphatic groups, substituted polycyclic

al i phatic groups, phenyl, substituted phenyl,

napht hyl , substituted naphthyl, heterocyclic,

pol ycyclic heterocyclic, heteroaryl and substituted

heteroaryl, wherein said heteroaryl and said

substituted heteroaryl contain 1-3 heteroatons,
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t he group constk

groups, substit
substituted het

silng of nitrogen,

uted phenyl,
eroaryl
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wherein said heteroatom i s i ndependently seLected fr

oxygeniand sul furs

and

- 38

[WRETET T sard—substituent—s—seteeted fromthe group
] of hal qgens, pol yhal ggens, al koxy group,
Al kyl , substituyted al kyl,
hydroxyalkyl h)droxyan1no
: ! : BYRucEhke ©CHS; , COOR COR, CN,
TGF3, " OCF3, NOZ, P EEK}%T”“aﬁd CONR R ; and
[ 02381 wherein |R7hs sel ected f,rom|the group
consi sting of H, Kyl substprutedq al kyl, C3-C9
cycl oal kyl, substitu cycloalkyl, pol ycyclic
T | phatlcs, phenyl » U substituted}phenyl, naphthyl,
substituted nap eteroa md substituted
het er oaryl , mherelno rylf and said
substituted heteroarv |na1 3] het er oat ons,
Therein said R roaton1|s i ndepepdent |y sel ect ed
fromthe group (congi sting of rogen, oxygen and
sul fur. [01251 [The peci1ic conpounds were
Tsynt hesi zed as {descr ' found to be active
™h both ex vi v [@ndin VIVO as ays They are
enconpassed withlnN t he defi ni of Genus Il: 37 g ?
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PCT/ US2003/ 030959 MOL NUMBER MOLSTRUCTURE T- 97 T-p.9§ MAR 2007
TO9 V N~ T-100. -10 T-101 J_ 46 9 MAR 2007 WD 0
/ 6 PCT/ US2003/ 030959 [0126] Conpounds. of
“@%@g’gﬁ??ﬁay be synthesized by any conventi onhf-T/US2003/030959
reacti ons known in the art. Exanples of syntheses
i nclude the foll owi ng reactions, designated Synthetic

Sche : et1cC ochene R-U B + Lewis acid ~NO2

i N 2 Br W_p# CN 2 H+ reffux HO NO NO2 N NC
X

H0

MOL NUMBER MOLSTRUCTURE
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HH G jI{rNHz \ NO2 reduction H RI-NH ~ Ri- NN&2 H ,
PN3 Fi || 0QCLR2 HR-NNR ONO HK 47 1g MR 2007

MAR 2007 WO 20({27’;024896 PCT/ US2003/ 030959 (“ nt hetic

wWoheRdda O 1 V' Nz HOAC Br NHHNH / -NX2 + z
NBrH N~ PPA Jr80 zn(CN)2, Zn C Br / NC2 e S

INNOz / \ \ / NGO HPtBu3, DM Br HH 1 3 i) LiCQg

.'W MQLST‘RUCTURE

| @Jb
T-08 , @-nnb
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pre—

ag H202, reflux ii) ag. HO \ MOH Li OH, H2ZO'\"HZN"

/I N/ NOZ 5 HQIl N02 HDVE conc. HOI , HROO H 4

reflux reflux G 6 EDCI, HO RINH2 HOBt,{Ef3N DMEg MAR 2007
v Shos ki | / N\ / NH2 Pd/C, HZ RIHN | /™“\"\ / )

e 0B AcoH 6.7 EDO HG R2co0H HOBC T ERieasss

DVF, 60CRHNI / N\ / NCR2 H// 09 0 Synthesis of

t he Conpounds of Genus if (01271 Synthetic Schene |1

shows one nethod that can be used to prepare the

conmpounds of Genus Il. Synthetic Schene Ila shows a

certain enbodi nent of a nethod that can be used to

prep@i26)t he Cogippahdd S : is i .

art E/?n I I]t appr eci at e%tf %g?ﬁgnﬁu%grbﬁk%@g %‘éérdg(r%? Qﬂ}l IESnvenﬁonal
regiiiong deowr eméhe ert. s Enemplss ey ssuthesse dndhodes it Bislkivdge reactions,

@P&y f us Il1. Further, one skilled in the
m%&?w%?l u§%§§ egﬁgﬂthat a nunmber of different

sol vents, coupling agents and .reaction conditions can
be used in the syntheses reactions to yield

conpar abl e resul ts. 48 Synthafic Sdemedd 2004/ 024896

PCT/ US2003/ 03Q@959

- = + X Lewis acid N = _NO,
\F |  NO, B N
NH=NH, # AN L/
H .
CN

F l_
H, reflux
H0>HL*\ /N, ’ NN
AN N W NCT y \ /
H .
H . G
. Ry-NH,
RN 7S == NO, reduction, H
)4£:J:ﬂ>—<€:> = RN Ny N
Iy FEI
1 g °
mfﬂ“Rg
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[0128] Conpound K is representative of the conpounds

in Genus Il. [0129] One skilled in the art MA|| - : :
appreci ate varféélons in the sequence and . further v VAR 2007
W kéo4fo@0gni ze variations in the appropri at é rp@ghg@ﬁm;msg
conditions fromthe anal ogous reactions shown or

ot herwi se known which nmay be appropriately used in the
processes above to nake conpounds F-K. [0130] In the
processes descri bed herein for t he preparation of

conpounds F-K of the p Ep enbgglnents, t he

requi renents for protec Bﬁg e generally well

recogni zed by o [

e skilled in the art o organlc NO,
chr y, ,and di ngl y fidye, use of pr
pr ot roups i s—n@;es%'gaé—y—'r gt e --
ocess 2the sefienes her aIthoqusu h groups

may not be expressly illustrated. Int roduc%l on and

renoval of such suitable protecting group wel |
known in the art 01;%?2& r};‘;nc chem stry, see yf8iCy

exa Ie TW Ge ot e auns i n Organi c
\' ——n.
e i g L T 5 ()
e r%ﬁ oﬁ%&’ 260 n ar 2
3

5ol at e*d by- conv means sych as extractiont

di st?1 | at p)aHoH b mat ography, an he like. [01323B

Starting eaHed4, adflmxnot descri bed herein are avail able

conmer ci|akih yq. p@1e known, or can be prepared by )
met hods xnown in the art. [0133] The salts of

escrib ove ar red by
at @ Dhage % ng hiconel

eqlii val et of the conpaynes of PdBh&Pds F- i Olﬁﬁl]
Exanples of conmpoundssre@ifix Genus | reflg¥ e shown Qel ow.in g

an array. Preferred conpounds can be synthesized{ gpct HCI
according to the above nethods. 49 9 MAR 20@7Nit

2004/ 024896 PCT/ US2003/030959 RI-N N NR2 OO OBt’fof?éq
Proj ect - 12345678910111213141%@’
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‘ EDCI,HCI
R,COOH | HOB, Bi,N
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)
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NH
Rs+HN
1 jl-\i{ Q }‘Rz
0 O

- Synthesis of the Compounds of Genus IT
{0127} Synthetic Scheme II shows one method that can be used to prepare the
compounds of Genus 1. Synthetic Scheme Ila shows a certain embodiment of 3 method

that can be used to prepare the compounds of Genus IL One skiiled in the art will

—appreciate that a number of different synthetic reaction scheines may be used to 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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2 3 45 6 7 8R 9 10711 12 13 14 15 16
17 18 19 20 A famly of conpounds can be nmade W= yap 2007
the fornula shéwn in Project |I. The subsf

) g}uents Ri
; be" chosen from Substituents 1-20, %ﬁ@%msmw
vﬁ(g?{g)%ézﬁgda 9 MAR 2007 WO 2004/ 024896

PCT/ US2003/030959 CfN 21345 -1 I \ | HC H3CN
CI—ISIYii89lOCII_)QFII../ H3CO ]
0128 Compound K is representative of the compounds in Gemus II.

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

[0130]  In the processes described herein for the preparaiion of compounds F-K
of the préferred embodiments, the requitements 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.

[0131] The products of the _reactiéns described herein are isolated by
conventional means such as extraction, distillation, chromato graphy, and the like.
| [0132] 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-K. | '

[013d]  Examples of compounds of Genus II are shown below in an array.

Preferred compounds can be synthesized according to the above methods,
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Conmpounds of Gepys |11 [01351 One family of small -3 MAR 2007 .
mol-ecul e 1 gE inhijbitors is defined by the fodIOMAng
@'BIWM/((Z@XJUS 111 ) q 2 R~ NR Genus |11 10136%CT/US.2003}'030959 ’

wherein L and M are independently selected fromt
group consisting of H alkyl, alkoxy, aryl,
substituted aryl, hydroxy, halogen am no, alkylan1no
-nitro, cyan, CF3, OCH (X =R\ and NHCORI ; 51
9 MAR 2007 FRiw 2003/ 030959

\J

d, f consi sting
of H d-C5 alkyl ., b quoro.enzytgﬁﬁBZ
di -al kyl ami no al Kyl, wherein said G -C5 ghkyl is
selected fromthe group consi sting of a straight
chain, branched or cyclic aIRVNqu 1381 wherein Rl and

- TRZare T rndependentty-seteg ed- et he—greup
-*tt#ﬁ#s++ﬂg—e%——+kma#kyk—~¥dbstLuLed_aLkvI C3-C9
cycl oal kyl, substituted C3- cl oal kyl , polycycllc
al i phati & gr dtip8, fisuEst&tat aa %bﬂﬂ:g& N4 14 NBhATit8 19 20
groups,  phenyl, substituted phenyl, naphthyl,
subdti t ut ed naphthyl het er ocycli c, polycyclic
het@rocyclic, heteroaryl and substituted heteroaryl,
whedei n said heteroaryl and said substituted
het®roaryl contain 1-3 heteroatons, wherein said
hetg@roatomis independently selected fromthe group i
congi sting of nitrogen, oxygen and sulfur; [0139] g
mhqgein sai d substituted polycyclic aliphatic groups,
tltuted phenyl, substituted naphthyl and
su tituted heteroaryl contain 1-3 substituents,
a ein said

12
13
14
15
16
17
18
19
20

A family of compounds can be made with the formula shown in Project I. The substituents »
Ri and R; can be chosen from Substituents 1-20, as shown below.
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substituent is selected fromthe group consisting of = ' '
H, hal ogens, polyhal ogens, al koxy group, _substitutee§y M R 2007
al koxy, al kyl 3 }ubst ituted al kyl, dial kyEa}n’ noal kyl , '

Wiy droaxyasbky! , hydr oxyam no, al koxyami no, car 3fAvis2003/030959
OH, OCH3, COCH, COOR COR, CN, CF3, OCF3, N2, NR R,

- NHCOR', and CONR R ; and [01401 wherein R is selected
fromthe group consisting of H alkyl, substituted
al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal
pol ycyclic aliphatics, phenyl substitufed phe
napht hy pSt it Ut ht et er og
substi t et ergaryl whd

sald heteroatomis independently sel ected
fromthe group consikting of Aitrogen, o%ygen and®
ounds were
to be i

Wi t hi |
7-" {{ WO 2604/ 024896 PcE), U820
NUMBER MOLSTRUCTURE ; Us Q ¢4 QN1 U U6 ry |10

L7 Qy 121/ U$aU9ull~ UBLI0NIT \ N~v 0/ \

i ) 7 1
Ci cl F H,CO
11 12 13 14 15

E _
Fx '
- OH ‘ .
F F
E OH 0
. 18 _ 20
16 17 .19

Compounds of Genus III
[0135]  One family of small molecule IgE inhibitors is defined by the following
) genus (Genus II):

t\n./'i

Genus IIT
[0136] 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 NHCOR;; o
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WQPPS28098/ 030959 [ 0142] Conpounds of Genus IIPCngzobsmsﬂgsg

synt hesized by any conventional reactions known in

the art. Exarrpl es of syntheses include the follow ng
nt.het | c Schene |11: nt heti c

d
CoRCHORIR, | R G o tarhortgsiHins oddh G Cnaliost, benzyl,

) leF&tdr%B/‘élnzﬂ%Nad l\c%hﬂ@r?anh@@aﬂcﬁ whibtelil sdi® T o) 1szsef$5tehl flom the group

consisting of a straight chain, branched or cyclic alkyl,

[0138] whetein R; and R; are independently selected from the group consisting of
H, alkyl, substituted alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatic
groups, 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 independenﬂy selected from the group consisting of nitrogen,
oxygen and suifor; _ , , .

{0139] 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;, NOy, NR'R’,
NHCOR', and CONR'R’; and

[0140] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C;-Cy 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.

[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 I0:

52
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FN O N M Reduction ~NH2 0NUR2 \ / CI-LRZR HO RN R, .. ﬁﬂ?f”"ﬁ"""""’-"*
-N11 HH Q_P Synthesis of the Conpounds of Genus™ ¢ MAR 2001

|11 [0143] Syntihetic Scheme |11 shows one Jmethod that

wepRpeeaed t o prepare the conpounds of Genugchlds2onsnzese

One skilled in the art will appreciate that a nunber

of different synthetic reaction schenes may be used
to—syRthesize-the-compounds _of Genuys 111. Further,

vy \J]ll‘-ll\l\.’ A4 )
one skilled in the art will understland that a nunber
[ ent so|lvents, coupling adents and reaction

@ pions can pe used in the syntljeses reactions to

0

grarparabl results 101441 Qonpound Q is
C'N'ﬂ] S T
'\{b MB!Y.:LL e -BEo aBUS:".PS'LJnds HadGenus 111, [0145}
e skilled in thg 3 i =cilate variations in

the sequence and“¥}t her VVI reqogni ze vari ati ons
in the appropripate f‘eon condi tijons fromthe
gral ogous—reacttons—showr—er—etheqwi se known which

may be approprig used | N%&”brocesses above to
make conpounds |L- @~ 55 9 \\O 2004/ 024896
[01

PCT/ US2003/ 030959 >1n the plocesses described

Ueerein Tor the preparationm pf—gonpdunds L-Q of the
preferred enbodi bEnt s, tV%gwre nts for protective
groups are general @ﬁ recogni zed by one skilled

4

~: - -ldn the art of qgrgani em stry, apd accordingly the
\} : Uuke of approprlagﬁ protectignggrogps i s necessarily

i nplied by the |prote X schenes herein,
al t hough such dgroug e expressly illustrated.
Introduction _and re of such $uitable protecting

Ut oups are wel | @[m\m in the awt of organic chenistry;
see for exanpl g, (Y (O
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T.W G eene, "Protective G?oups in CXganlc Synthe3|s
Wley (New York}s 1981. ' [0147] The produpgs of th&
reactions descri bed herein are isolated by ;
Wopeiziamal neans such as extraction, distillBRCT/UR2003/030950
chromat ogr aphy, and the |ike. [0148] Starting

materials not described herein are avail abl e-
U%4Htlu|a=|y, at-e prepared by
met hods known i (;hg art. rigg%g

conpounds L-Q desttiibed dbbve

9]| The salts of
pr epared by reacting
t he approprlate ba§e§3 )a Cld Mﬁth
grvarent of—tfhe bUIIpUuudo\u

stoichiometric
anpounds of Gen@sy™Vv (0

g MAR 2[!!17 :

r.m

nol ecul e | gE i nhi bij

by the foll ow ng

genus (Genus 1V): HL® ~//MHN " L/V NR
iy mler6|n t—and-M-ar¢ i ndependent |y

sel ected fromt roup n!q‘j ng | of H, alkyl,

al koxy, aryl, s hydroxy, hal ogen,

am no, al kyl am JrF3, OCF3, CONH2,

[CONHR and NHCOR]

is selected from

kyl, benzyl,
kyl, wherein said
oup consisting of

t he group consi
p-fl uor obenzyl
C-C5 alkyl is

”N ron1the gr

Wistrai ght chain, anched or gscyclijc al kyl; 56 9 MAR .

2007 WD 2004/ 024 W%Q [ 0153] wherein L)

Rl and R2 are ihdepe 4y sel@&ftqd fromthe group o
nsisting of _H _al kyt+substitutdd al kyl, C3-C9

cycl oal kyl, substituted C3-C9 cycl oal kyl, polycyclic

al i phatic groups, substituted polycyclic aliphatic

groups, phenyl, substituted phenyl, naphthyl,

substi tuted naphthyl, heterocyclic, polycyclic

het erocyclic, heteroaryl and substituted
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heteroaryl, wherein said heteroaryl and said '
substituted heteroaryl contain 1-3 heteroatons, -0 MAR 2007
wherein said: g}eroaton1|s i ndependent | y{ sﬁlected from
wdognoiges consi sting of nitrogen, oxygen andpgthistdose30059
.[01541 wherein said substituted polycyclic aliphatic
groups, substituted phenyl, substituted naphthyl and
substituted heteroaryl contain 1-3 substituents,

wherein said substituent is selected fromthe group

congjsiing Qf H,_hal n_IhaI y

cubd0TRly acCeprimy® S Rius BRLHT Ha7 Sy B o Whventional
reéghaﬁg%h@ml r{ﬁadhgydﬂ Wbi()é thbed rigeyédnitino following reactions,

oxyam no, carbon COOH, COOR COR , CN,

de@mtadﬁﬁﬁhem&hewﬂ%! " NHOOR , and CONR R : and

[0155] wherein R is selected fromthe group

consisting of H, alkyl, substituted alkyl, C3-C9
- cycloal kyl, substitut eglyffteticBcisat Ol Kyl , pol ycyclic

al i phatics, phenyl, - substituted phenyl, napht

substituted naphthyl, heteroaryl and substifUt¢

het exoaryl, erei n sai d betiesaddryl and sapds
$uigst it ut &d Rt €0 o, coRt-at-n—i-8 het ons,
wher€i TnH-94i, A he atdmis i ndepends

fromthe group consisting of nitrogen, xyﬂen neky
-sul-fur. [01561 The fol | owi-ng- speci fi-c -cdnpounds were

synt hesi zed as described below and found to be actve
in both ex=y y@,and in vivo assay
enconpassed th|n the definiti
ti BENEPO4/ 024896 P

O N
Reduction l :
H
== N R
.__./NH2 /IOL \ // \lr 2
\_7 Cl— R, H 0
H e N SR
’N)_L\ N ! 71_5/
S SN 0 b
H
Q
P

Synthesis of the Compounds of Genus IIl
[0143]  Synthetic Scheme IIT shows one method that can be used to prepare the
compounds of Genus III. One skilled in the art will appreciate that a number of different
synihetic reaction schemes may be used to synthesize the compounds of Genus IL
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 IIL
| [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
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[0146]  In the processes described herein for the preparation of compounds L-Q
of the preferred embodiments, the requirements for protective groups aré 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. Greené, “Protective Groups in Organic Synthesis”, Wiley (New York), 1981. °

[0147] The products of the reactions described herein are isolated by
cohventional means such as extraction, distillation, chromatography, and the like.

[0148] _Starting-'mater-ial-s.net described herein are available commercially, are
known, or can be prepared by methods known in the azt.

[0149]  The salts of compounds L-Q described above are prepared by reacting
the appropriate base or acid with a stoichiometric equivalent of the compounds of

compounds L-Q.

Compounds of Genus IV .
[0150] One family of small molecule IgE inhibitors is defined by the following
genus (Genus [V):

 GenusIV
[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, CFs, OCFs, CONH,, CONHR and NHCOR;; |
[0152] wherein R is selected from the group consisting of H, Ci-Cs alkyl, benzyi,
_ ,p—ﬂuorobenzyl and di—a]kylamino alkyl, wherein said C;-Cs alkyl is selected from the group
_consisting o’f a straight chain, branched or cyclic alkyl;
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Compounds of ;@e us IV may be synthesi zed; b;/ any

wapogoiggenal  reactions known in the art. Exar 3/ 30959

synt heses include the follow ng reactions, desi gnat 3

Synthetic Schene |V: Synthetic Schenme IV -iN02 Lew s

acid\ Br- +"' NHNHZ O OF, NOZ Br N H R Reductive ‘

Am [lﬂtSBE'n Wﬁé}@ Fgan!tl NOdre ﬂépeﬁﬂeﬁlﬁsel&’ced'ﬁblh the grmthZtNmsxstmg of
Reducti on

H, alkyj sttt alky1HGs-ONEROAksh S@S@mt@;/ﬂi-ﬁfeﬂ@oaékylatwcwhc aliphatic
groups, sﬁ’bsgﬁlte%f p%?ycyghc 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,
okygen and sulfur; |

[0154]  wherein said substituted polycyclic aliphatic groups, substituted phenyi,
substituted paphthyl and substitufed 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, OCFs, NO,, NR'R’,
NHCOR', and CONR'R’; and

[0155] wherein R is selected from the group consisting of H, alkyl, substituted
alkyl, Cs-Co cycloalkyl, substituted C;-Co cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituied heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[0156] 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 IV:
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[0158] Synthetlc Schene 1V shows one nethod that can

be used to prepate the conpounds of Genus.N. One =9 MAR ﬁm7
skilled in thetaft will appreciate that aj (nunber of

Wi £d0g024886 synt hetic reacti on schenes may be U Eor$2903/030959
synt hesi ze the conpounds of Genus IV. Further, one

skilled in the art will understand that a nunber.of

i fferent—sal-vert-s—ooupl-ng-.agent s and reaction
fcondi ti an Hjan he used in the syntﬁéses reactions to
W el ‘HParable results. [0159] Conpound V is

Eentative ¢f the conpounds in |Genus V. [0160]
M@@IﬁﬁWBE§“*' fi LﬁsL" d*dﬁ—aapppeepate variations in
Pt regogni ze vari ati ons

qle Sequence—ant Tt
In the appropriate re.anlon condi tijons fromthe

anal ogous reactans ghown or ot herjwi se. known whi ch
may be appropri atelyy<used in the prjocesses above to
VIBKE conpounds R V—ai-MAR—2007—W) 2004/ 024896

PCT/ US2003/ 030959 [ O In the prdcesses descri bed
herein for the pCepakgti on of compqunds R -V  of the
preferred enbod , the requirenents for protective

33 oups are gene'allyggirr_ﬁﬁﬂxxﬁw7ed by one skilled
in the art of of i ¢>chem stry, arjd accordingly the

ani
use of appropr gﬁ;ﬁg}otecting groyps is necessarily
i nplli'ed by the pro€ssses of the schenes herein, - - T

Vet t hough such gfoups kmy not be exfpressly illustrated. o)
I ntroduction and.yenov of such guitable protecting “
groups are-well in the art off organic chem stry;
see for exanple : G eene, "Prgtective Goups in

V& gani ¢ Synt hes (Jey (New Yorf), 1981. [0162] The
products of the Fee A0Nns described herein are
isolated by con gm‘  means su¢h as extraction,

he like. -[016-31 -
brein are avail abl e
W, or can b¢ prepared by

[01641 The salts of
abeve—are—repared by reacting
the appropriate { acid with & stoichionetric
equi val ent of t unds of cofrpounds R-V.
Conpounds of Gq [0165] One famly of snal
vgol ecul e TgE TAhi biToRg TS defined] by the foll owi ng
genus (Genus V)|

Sst+++att+-onr—ehro
étartlng mat er i
commercially, arg
met hods known i
ygonpounds RV

V9

V-10

V-2

V-13
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"ON R HNM ONR Genus V01661 wherein L and M
are independent|y selected fromthe group_consistimgy MAR 2007
of H, alkyl, alkoxy, aryl, substituted af??, hydr oxy,
‘b@h@ﬁﬁﬂﬁ;@ﬁ]no alkylan1no nitro, cyan, CFB,cﬁﬁE <
CONH2, C(9]\IHR and NHCORI; [01671 wherein Ris sPe 820(3/030939
fromthe group conS|st|ng of H Cl-C5 al kyl, benzyl,
-fluorohenzyl and_di-al kyl am no al kyl, wherei n sai d
.8f4C5 al kyl. i s sel ect fromthe grioup consisting of
a straight chai ed or cycliEc alkyl; 62 9 MAR
2007 WD 20041024 / US2003/ 030969 [0168] wherein
,§%~andwR2_arn independent |y sel ecteld fromthe group
ﬁS|st|ng of 4,.alk « substitutegd al kyl, C3-C9
cycl oal kyl , subs$tpt ut C3-C9 cycl gal kyl, polycyclic
al i phatic groups, stituted polyicyclic aliphatic
greups,—pheayl|substitut ed phenyl | napht hyl,
sugstituted nap eterocyclic,| polycyclic
{heterocyclic, h and substiftuted heteroaryl,
wherein said he and said sybstituted
VigFeroaryt—contain—1 ncteroatons wherein said
heteroatomis |ndepen tly selected fromthe group
consisting of n (lﬁﬁ;ﬂi oxygen and sul fur; [0169]
wherei n sai d supst’ ed polycycllc allphatlc groups
\supst i T ut ed phenyt; bstituted—r4qpht hyl and -
substituted hetlroaryticontain 1-3]substituents,
wher ei n said sdﬁ%%%gﬁent i s selectted fromthe group
consi sting of H ha ens, pol yhal ogg¢ns, al koxy group,
Wslfbsti tut ed al kijoxy, Kyl,substityted al kyl,
dialkylaninoal%x%%ﬂh coxyal kyl, hydroxyam no,

,(mhr\ )
3 i

al koxyam no, carbeny{s OH OCH3, COOH, COOR COW CN,
CE3. __QCEF3,_ _NX.i N . NHCOR , and CONR R ; and

\T%h70] wherein R is l ected fromthe group
consi sting of H, al kyls substituted alkyl, C3-C9
cycl oal kyl, su d CG3-C9 cycl pal kyl, polycyclic
al 65 henyl , napht hyl,
substituted naphthyl?@ﬁeteroaryl and substituted

het er oaryl , o

V.22

o ¢
H) V-23 Q{j

V-24
s

S G

V-26

V.27 Q{(I;?
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wherein said heteroaryl and said substituted o R
heteroaryl contain 1-3 heteroatons, wherein_ said =0 MAR 2007 .

het eroatomi s i%ﬁéependent ly selected fromit ﬁ;e group

wonsiaizisrg of nitrogen, oxygen and sul fur. [ Ogddiis2003/030050

Conpounds of Genus V may be synthesized by any :
conventional reactions known in the art. Exanples of
—svntheses_include the followi ng reactions, designated
VgPthetic Scherfe V: &8 -- 9 MAR 2007 WO 2004/ 024896

PCT/ US2003/ 0309 hetic Schemg VBr NC \ +''1

Lewis acid -Br NH-NH2 Ol §/ N pf H+, reflex
B B RINHR2 TN~ RNV N X. HO O -RCN H+,
reflex OH RRNH2 NHR2 O Oi Api A\ RIHNHRH\NH .
RRHN H Z AA BB Synthesis of the Conmpounds of Genus V |
[0172] Synthetic Schene V shows one nethod that can be
used to prepare the conpounds of Genus V. One skilled
inthe art will appreciate that a nunber of different
synthetic reaction schenes may be used to synthesize

t he conpounds of Genus.V. Further, one skilled in the
art will understand that a nunber of different

sol vents, coupling agents and reaction conditions can
be used in the syntheses reactions to yield conparable
results.
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Br hesigs ( New Yok 11 [0176
%3“ f th 94 ons descri be . s
i sol at con enti onal neans such %

[0173] Conpound BB"is representative of the conpounds

in Genus V. [0174] One skilled in the art wll

appreci ate varl tions in the sequence angﬁfurther ¢ MAR 2007
ni ze variations in the approprtate

%%@f‘{ofsﬁg‘g fromthe anal ogous reactions shown%gxrf‘[}sm?ogm3'0%9

ot herwi se -known whi ch nay be appropriately used in the

processes above to nake conpounds WBB. [0175] In the

processes described herein for the preparation of

compound W BB of the preferred enbodi nents, the '
r eqmﬁaine nt Gorbpeungds sifeGeiusel roay deasmthpsized Ayl yoyopventional

rea He it 92\319 %n@ogﬁ%g% | e eS;' Bg Q@césegfmclgg%qg% rfcllc%mnf.,.r reactions,

de@g&tt&psyﬂmetﬁrgwaﬁem necessarily inplied by the |
processes of the schenes herein, although such groups %
may not be expressly illustrat ed. Introduction and |
renoval of such 64 00.7 20 /024896
PCTI US2003/ 030959 sﬁ”g’ﬁ] g ngé)? ng groups are well
known in the art of organic chem stry see N
exarrpl e, T W Geene, "Rr sea%d ve G oups

extraction,
~distillati on .chromat.ography, - and the_| i ké. [[0177]..
Starti ng materials not described herer'n afe_ avai l abl e
comercially, are known, or can be prepa dBSF"eAmma“"n

met hods known in the arh].oé[ 0178! The sal tg of— no,

compounds W BB descyi bove fre prepared y/
reacting tttge appr o i4te ba OTRjacid with
stoichio i{ c al ent of—tte—Tonpo

' corrpounds : unds of Genus W:N
famly of small

Mbcule I gE inhibitors Ts defi
/

1{‘3'&%‘3%%3%” ing gengs (CGenus VI): O NR2 § R3

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 différent
synthetic reaction schemes may be used to synthesize the compounds of Genus IV.
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 recdgm'ze 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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R Genus VI [0180] wherein L and Mare independently

sel ected fromthe group consisting of H, /@%kyl ,
~al koxy, aryl, sulgstituted aryl, hydroxy, Haliogen, -~ -
vOi20@/0280Ky| ami no, nitro, cyano, CF3, OCF3; %@S%M@f.‘ﬁogzgw

CONHR and NHCORI; [0181] wherein R is selected from

the group consisting of H C-C5 al kyl, benzyl, '

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

Cl - g916d]ky| I thesgbesics defaribed hveimgfondie prpasiiat ofpmfounds R-V

a strajght chain, branched or cyclic alkyl; [0182 '

ofiihe PESIAITTY cavgdipenty dhe W&B‘H‘éﬂ%% 3%9@&0&? @6&‘&’? @ﬁ% geperally well
; i St , ituted .

BT ATRID Wb M Phef Rl Mgy e e o
appipyiategiroteciihg ploaps & negrswilpimplidusty the pestepes yithe k¢hemes herein,
alt??lﬁ]lba{] ?}iﬂlh?grgé](g)ﬁl;gl;ﬁ tnB{] Sbe-S g}{:fgﬁ%f 0 ]fulsttrﬁtggg ;gtgs:g\ﬁl@l and removal of such
AL AHE s 0L POl e o campl
T Wi Grebrie, t Brbtdutive Graupslin Oogeng BythSisve WaleydNewsy orkls3981.

MAR WO_2004/ 024896. PCT/ US2003/ 030959 erein .

sai c[ﬁgg:‘{]er ozﬁ’ﬁnﬂ uf"iﬁd%{)etﬁ%e’ﬁﬁam‘)‘?elcéﬁctrg’ﬁdf ﬁ%}ﬂnt e isolated by

cofyGHRnAOR AR b BY aOEx t1abil g0 BR AN atiorD ¥ @RIt GREpt bfd the like.
[0183] wherein said substituted pol ycyclic al i phati c

gr oUf#63]s ubStirting ediquiatsrydt, deseriltedthareinete augilibleygomyperciaily, are. .

substituted heterpar optain. 1.3 substituents,
hWé‘rgli'?‘?nsbﬁpd‘epagﬁig}’#{?@ﬁ?&oﬂﬁl%gﬁéd fromthe group

congosb4|ng TheHaithof egepsndd B-Yhddsegbsisabowk kex yregired by reacting

substituted al koxy,  al kyl, substituted al kyl,
thelj appkaprigty mese loy| acidh ity gpichiometiigr eisnt f the compounds of

w%RO, carbonyl, OH OCH3, COON, COOR COR , CN,

m%%%ﬁ\é@ NO2, NR R, NHCOR, and CONR R ; and

[01841 wherein R is selected fromthe group

consi st of H, alkyl, substituted alkyl, C3-C9
C‘BW“B%‘Y%%‘?”@ bstituted C3-C9 cycl oal kyl, polycyclic

al i qth)gss]cs, aemitily of SURE hidistues g amtlilorn RRIEERNE by the following

substituted naphthyl, heteroaryl and substituted
gehos €pows\M);  wherein said heteroaryl and said

substituted heteroaryl contain 1-3 heteroatons,

wherein said heteroatomis independently sel ected

fromthe group consisting of nitrogén, oxygen and

sul fur. [01851 Conpounds of Genus Vi may be

synt hesi zed by any conventi onAl | known in
the art. Exanples of synthes@s i n? udeﬂt he fol | ow ng
reactions, l :

H

R1"—N / M
Vg
S
o l
R 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, CFs, OCF3, CONH,, CONHR and NHCOR;

[0167] wherein R is selected from the group consisting of H, C;-Cs alkyl, benzyl,
p-fluorcbenzyl 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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desi gnated Synthetic Schene VI: 66 MAR 2007 WO

2004/ 024896 PCT/ US2003/ 030959 Synthetic Scheme VL BrMAR 2007

Le wis acid O_ZI\R +J NHNH2 OZN CC ~~ 1 Of -RCN

0] , feflux \ QGZNi / N NHZR2 QZN- ~
ﬂﬂ/dMéQENHRz IplIl O \ on -/NHR2 O N-Rz ||‘€C116‘§%°93’°3“959

N\ / CC~RLOH H\~ \ R~ FF HZN' HNN HH HH

Synt hesi s of the Corrpounds of Genus VI [0186]

Synt c S | e

to p@%s r e ?ﬁl g% Ko © fﬁﬁ gpggﬁ%l? FFBE% &‘k%P Erogﬁ Shsisting of
Hj dlkylpsubstitiried atkph @ﬂgfb?doﬁ]lmﬂ,t suBstitutad él_o,-(?@fcyclbﬂkﬁt pcﬂjfcychc aliphatic
gr?)]%gst, haqtt}gggﬁ%e n o gggélyc%&;; erretlsc réraoup? © gr?y tsgbs% p%enﬁ, 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;

[0169] 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 censisting-of H; halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, hydroxyamino,
alkoxyamino, carbonyl, OH, OCHs, COOH, COOR" COR’, CN, CFi, OCFi, NO;, NR'R”,
NHCOR', and CONR'R"; and |

[0170] wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substituted C3-Cy cycloalkyl, polycyclic aliphatics, phenyl,
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl,
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen
and sulfur.

[o171] 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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Further, one skilled in the art w II understand that a
nunber of different solvents, coupling agents and..g MAR 2607
reacti on condi ti gns can be used in the synt Heses

weassinmdst o yi el d conparable -results. [0187]1;.(:1«,,0-52003,03{,959
Compound HH is representative of the conmpounds In

Genus VI. [0188] One skilled in the art w il

appreciate variations in the sequence and further,

will recognize variations in the appropriate reaction
conditions fromthe an og%us eac&i ons shown or

ot herwi se known whi ch 8°§B%‘%‘b iately used in the
processes above to nake conpounds CC-HH [O01

NC nts r ctive_groups,ar ly well
r izRa, by onelskdlted in the art °

NI C
chenmi stry, and accordingly the use of ﬁ; Iah@rﬁhx
protecting groups is necessarily inplied By th
processes of the schenes herein, although such oups
may not be expressly illustratgey Bntroducti on and

" renoval of such 67 9 MAR 200"\ WP 2004/024896
PCTI US2003/ 030959  sui tabl ectjng“droups

. \ . .
mstry; see f

known in the art of org ;
-~ exanpt e; : ¥ VV C}eeﬂﬁHN '—-ﬁttve~C¥oups-Hﬂ leg
Synt hesi s, (New York)y '1981. [0190] The
product s of e reacti ons described herein are
i solated by E conventional neans ch as extraction, Q
di stillat] C"éhromatography, ' OH ik [ 0191] /»\NHRz

Starting ri 5T descri bedMHerein ér;e avai | abl
co ' are P XKnow an be prepareg b :

dsl k ovvnlnthe% The salts of }—,/
Rt‘i‘ﬂrpo nddl cC- HH descr FB8Y aBovél are prepar édHly N
reacting the appropriate baseA%r acid with a = pn
st oi chi tric equival ent of the conpounds of

conpounds CC-HH. Conpounds of Genus VII } [0193] One

Syl BB is ¥, {ﬁfgéjﬁﬁiol,,mgp&mé”ugplgE i nhibitors isdefined by
the fol |l ow ng enus (Cenus VII): OO Ri-~ NR2 HNH

[0172]) thetic Scheme V shows one method that can be used to prepare the
compounds of Genus V. One skilled in the art will appreciate that a number of different
synthetic reaction schemes may be used to synthesize the compounds of Genus V. 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 Vcomparable 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. Introductiot_l and removal of such

S
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R

NI MR Genus VII [0194] wherein L and M are

i ndependently selected fromthe group consisting of

H, al kyl, al koxy aryl, substituted aryl; ‘hydroxy, =9 MAR 2007
\b@lﬁM489@m no, al kyl am no, nitro, cyano, CF3 §003/030959
CONH2, CONHR and NHCOR,; ) [0195] wherein R i's

sel ected fromthe group consisting of H Cl1-C5 al kyl,

benzyl, p-fluorobenzyl and di-al kyl am no al kyl,

sﬁM&EIeeprBteS@i s@e el notvh 18 Beast 6Cbr Eé@ﬁbﬁéﬁsﬁ?%@ for example,
consi sti n% straight chain, branched or

TaV kg}rqenﬁ,d gﬁq«:twn Gireins 1ROrgavie Snthesis”] Wd@pélﬁer@ ark), 1981,

I t
Sube T o el podbS By BOCHakna, Lacpbhd e, ap; ggfuted by
cm@h@@iameansmbww@tﬂaami dRHBAtidn, cl&bﬁ’xldﬁ;grapﬁy,beﬁﬂ thellike
pol yil:‘{cl ic aliphatic groups phen , Substituted |

phen{i17Thapi$tasiing maerigls thde&ﬂh@émm pre axailablecspgimercially, are
o I and substi tut ed
hﬁoe ér%%érl%/ el;}\/\#a?r&gﬁﬁlgglﬁ g%%ﬁ%%ﬁand said
subsf0178f ed 'IfhetsﬂtsOﬂTcxbh@ﬁﬁﬁ(ﬁl W-BB Jdefigibed siagvermbe prepared by reacting
wher ei n_sai d het er pat isin ependently sel ected from
the hapREPRFiAle b8ses 0k (aC Vﬂ @i stpisiometc eguiaplenth @f ‘ng‘EHHFPOUﬂdS of
o&ﬁ%o&dWB%om WD 2004/ 024896 PCT/ US2003/ 030959
rein said substituted of YcYclic aliphatic groups,
~substi-t-ut-ed-phenyl ,. . [01971 substituted napht hyl and.
subst %uﬂé{gd h eroaryl contain 1-3 substituents,
Comr bstituent is selected fromthe group
consgﬁ%{]g ane"i*mnﬂ?bi’ SRR moRRL BEAHRBRors 34 H@ﬁﬁ{ed%}oﬁ!h@ following
subs ed al koxy, alkyl, substituted alkyl,
gapvaKGotusi Bioal kyl , hydroxyal kyl , hydr oxyam no,
al koxyam no, car bonyl , OH, OCH3, COCH, COOR' COR , ON,
CF3, OCF3, N2, NR R, NHCOR, and CONR R ; and
[0198] wherein R is selected from(he group
consisting of H, alkyl, substitute al kyl, C3-C9
cycl oal kyl, substituted C3-C9 Tyt kytfi2 pol ycyclic
al i phatics, phenyl, substit ted henyl , napht hyl ,
substituted naphthyl, hetero nd substituted
heteroaryl, wh in said he eMaryl and

sai dsubsti tRy het e in 1-3 hetero. at ons,
wherein said h ( dependently sel ected
sul fur. %7} N

R Genus VI

fromthe group consis of /ni trogen, oxygen and
[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, OCF3, CONH;, CONHR and NHCOR;;
[0181] wherein R is selected from the group cousisting of H, Cy-Cs alkyl, benzyl,
p-fluorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group

congsisting 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 cycloatkyl, substituted Cs-Cy-cycloalkyl, polycyclic aliphatic
groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl, naphthyl,
substituted naphthyl, heterocyclie, polycyclic heterocyclic, heteroaryl and substituted
heteroaryl, wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms,




[ 01991 Conpounds of Genus VII may be synthesized by
any conventional. reactions known in the art. ExarrplgesPI 7"
of syntheses i ncl ude the follow ng reacti ons AR 200
wie soognaisesl Synt hetl c Scheme VII: 69 - 9 MAR 2%/%903/030959

2004/ 024896 PCT/ US2003/ 030959 Synthetic Schenme VII 0O
Lews acid 02N+ i \ ,,Br Br - / NNHNHO2N 211 H
CN O H+, reflux IN 02N\ \ OH* 02Ni / NH2ZR2Z HH O

witerein shid WkbibRoR02bHndépbndehily KelReidd didno e gdufl congistingOoDnitrogen, .
HZN NHR2. R R7 HNN ~H R2 N MM H NN H Synthesis of the

3f Genus VII [0200] Synthetic Schenme VII

shmuqs " % aﬁ@ﬁ&ﬁ%ﬁé@gt[??ﬂhg %ﬁﬁ&ﬁe ar]:tgsb %ubsﬁtuted phenyl, |

subdgtiputed | i@iphthiyhahd &*ubsthiitedI dterdarfyi evonfatn 1-3 subsﬁtuents Wherem said
substituent is selected from the group consisting of H, halogens, polyhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dia]kylarninéalkyl, hydroxyalkyl, hydroxyamino,
- alkoxyamino, carbonyl, OH, OCH3;, COOH, COOR" COR’, CN, CFs, OCFs, NO;, NR'R”,
NHCOR', and CONR'R; and —
[0184]  wherein R’ is selected from the group consisting of H, alkyl, substituted
alkyl, C3-Cy cycloalkyl, substitsted C3-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.
[0185] Compounds of Genus VI may be synthesized by any conventional
reactions known in the art. Examples of syntheses includ¢ the following reactions,

designated Synthetic Scheme VI:
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. /ut.f.k:h".

synthetic reaction schenes may be used to synthesize

the conmpounds of Genus VII. Further, oneﬂskilled.ig MAR 2007
the art will understand that a nunber of’djfferent
wioh8dbamo COUPl 1 Ng agents and reaction bOhdi¥E9ﬁ%m@?Bywﬁy
be used 1 n the syntheses reactions to yield conparable
results. [0201] Conpound NN is representative of the
compounds in Genus VII. [0202] One skilled in the art

will appreciate variat§@fietic®chBesgquence and

further, will recognize variations in the appropriate
reaction conditions fromthe anal ogous reacti b B

shown or otherw se known which may be appropri

useg-in the processes abot&¥B@sifiake conmpo
[BYE3]L1I n ﬁhg{ﬁ%% desTribet™her ei onRor
pr epar atNHolHpf~ congdunds 11- NN of the pre )

enbodi ments, the requirements for protectiGk grwﬁj

are generally well recognized by one skilled in\the

art of organic chemistry, and acébrdingly the useYof /= _CN
70 9 MAR 200' 7 WD 2004/ 024896~P¢A1-082003/ 030959
appropriate protecting groupS\i g
by the processes of the sgheges herei ™, —arth \
groups nay n(c)tﬁ]_’zgﬁe1 ex PR N lustrated. Introdu
and renoval ch_ sui

; protecting groups are H
wel | knowng n thél%t ~of . orBENi ¢ chenistry; see. Pbr
exanpl e__/'l].\\'%I eene, "Protective G.oups in Organic
Synt heg s, Fey (New York), 1981. [0204] The
f the reactions descrfbed herein are )l\ R

=y O Re

i d by™>~goRedustisnonal ascextraction,
Oflrg il (fat | owt ogr aphy, /And theC|I—iﬂkﬁ{ [§205]
Startig material Sot i bed heret alai,
commerki al ly, are ! can be prepared bjir
nmet hods known in the arts 206] The salts of
‘conpounds |1-NN descrikgfl above are prepared by HH

reacting the appropriate_base or acid wwth a
stoi chionetric egui val ent of the conpounds of
Syathape aftie GdmiN & of Genus VIII [0207] One

B e

compounds of Genus VI. One skilled in the art will appreciate that a number of different

synthetic reaction schemes may be used to synthesize the compounds of Genus VL
Purther, one skilled in the art will understand that a number of different solvents, coupling
agénts and reaction conditions can be used in the syntheses reactions to yield comparable
results. , '

' [0187]  Compound HH is representative of the compounds in Genus V1.

[0188] One skilled in the art will appreciate variations in the sequence and
further, will fecognize 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 eﬁlbodimcnts, 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,
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Ol~~ N\ 1~ HL ~ MR Genus VIIl [0208] wherein L

and Mare i ndependent l'y selected fromthe group -0 MAR 2007 -

consi sting of «H! al kyl, al koxy, aryl, subst_ ituted

EORDG4/429896 OX Yy, haI ogen, am no, alkyl am' No, Ni tFOF/US2003/030959

cyano, CF3, OCF3, CONH2, CONHR and NHCORI; [0209]

wherein Ris selected fromthe group consisting of H, |
Cl-C5 al kyl, benzyl, p-fluorobenzyl and di-al kyl am no |
suitabl protepiéngeoupsdrd veil lpgwalirghe 4rs oF ergaticediemisily; seedfor example, |

si.stin of a r al. hai,,n

-TQS&/] :ﬁfegnféo‘gwtech[% BTszLfI g%mtg 1geiy!ﬁewe§ior% 1981.

I ndepﬂpdpnt I'Bhes phqRieRd of F 98 Haeu&isoms&ﬂféal fbie0 #¢ isolated by
substituted al kyl, C3-C9 cycl oal kyl

cwssmqmbm@nmc W@m vé;slnllam yblsﬂma‘t@gr@mhyp miagt the like.

gagﬁﬁﬁﬁgbsgt#ﬂ gba? rba}( eﬁ@l descf:@lbeh e%%:i'ncar {?%%Fﬂi% Yo&ranerczally, are
ket o vAn b erepir0d B hiethodP Rhovey il the afiet er ocycl i c,

heteroaryl and substituted heteroaryl, wherein said

het eld82k| e éaéﬁSdOE@a@pwnﬁlﬁe@Criléﬂeﬂmﬁ cbaveiaie prepared by
. 9
e R8P ot BIEH SRR Bt o e componnds o

comptapdndentily sel ected fromthe group conS|st|ng of
nitrogen, oxygen and sulfur; [0211] wherein said
~substituted polycyclic aliphatic groups, substituted

Cﬁp‘?&m"?ﬂ?&%w uted naphthyl and substituted )
er oa

contain 1-3 substituents, wherein said
su bstﬁll%x]e nt Ors fawilgof soiall motedubel gt mbj(bim'si definedybypfhe following
e} . pol yhal ogens, al koxy group, substi t ut ed

g%hﬁgﬁvugml substituted al kyl, dial kyl ani noal kyl ,

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

OH, OCH3, COO—L COOR COR, CN, CF3, OCF3, N2, NR R,

NHCOR , and R R ; n R is selected

fromthe consi subsgjituted -

al kyl . CBcg o 8

cyci oal kyl , pb"‘i// XCl i i Wi,

substi t ut ed phenu(\ P tut ed napht hyl,

het eroaryl and subst.itutef het er ryl, wherein said

g .
het eroaryl and said substRt uted heteroaryl C QRdnad WIl- 3
het er oat ons, wherein said heteroatomis i ndependent Iy

sel e84 f r ovherdie LyasliM wsrindependantlyfselacteddiyen the gspypieonsisting
of’aiji‘,:i ﬁé&h,f :Et'li(bxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro,

cyano, CF3, OCF3, CONH,, CONHR and NHCOR; o
[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;

~ {o196] wherein R, and R; are independently selected from the group consisting of
H, alkyl, substitoted alkyl, C5-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

heteroary!, wherein said heteroaryl and said substituted heteroaryl comntain 1-3 heteroatoms,
wherein said heteroatom is independently selected from the group consisting of nitrogen,

oxygen and sulfur;
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[0213] Conpounds of CGenus VIII may be synthesized by

any conventionral reactions known in the-art. Exarp§egAR 2007
of synt heses :include the fol |l owi ng react:i ans,

wienbgomsed Synthetic Scheme VIII: 72 f -. 9 MARTARG03/030959
WD 2004/ 024896 PCT/ US2003/ 030959 Synthetic Schene

VIII 0 + Lewis acid ngr NC Br NCNH-NHZ/ N

OOreflux RINH2 O Br CN R HN N HO- QY

O\ | RaweD Bid RibsFuted ]P@lyc}’ﬁ]é? nbmha@c/grm rsuhstltu’fed phenyl,

su%ﬁlﬁ#ﬁlggqagﬁgyl taﬁ‘% %8?%&3&' et%?arge %R%H H1 SR %%Hents, wherein said

subdtiidhetsl seleSieh eiven MMk Igtouphomsistge ! ﬂ‘ﬁﬂlﬁl@@eﬁsﬁ ?@lyﬁﬁﬁgéh@ alkoxy group,
used to prepare the ounds of Genus
subsitate lkpy, phiesLasbstigted otkgh cbalkdarminely, indrresiilobydroxyamin,

di fI ey ent t e u
RS SodE B O I L ER T T T N NR R
NEROR' efdiCONR®R aidd W | | understand that a nunber of
dlfferent sol vents, coupling
[0198] wherein R’ is selected from the group consisting of H, alkyl, substltuted
alkyl, Cs-Co cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatics, phenyl,

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

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

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

and sulfur. | ,
[0199] Compounds of Genus VII may be synthesized by any conventional

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

designated Synthetic Scheme VII:
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agents and reaction conditions can be used in the

syntheses reactions to yield conparable results. =9 MAR 2007

0215] Compound TT is representative of the. conpounds
h208¢/H248%y1 | | . [0216] One skilled in the art wW{T/US2003/030959
appreci ate variations in the sequence and further,

Wi Il recognize variations in the appropriate reaction
conditions fromthe anal ogous reactions shown or
ot herw se known which may be appropriately used in the
processes above to nmake ( nds TT. [0217] In
" the processes describegwﬂgagﬁg%P e preparation of
conpounds 00- ®T of the preferred enbodi ments, the
ement,s f otectrv &cfisdaids are genersg
i zed by on igr| ed T tte—aArt  of cgnc \
che stNHyNHand a rdlngly t he use of approorlﬁte
protecting groups is necessarily inplied b} the
processes of the schenmes herein, although suc:Fgroups

may not be expressly illustrated. Introduction pndN
renmoval of such suitable prot ectl ng groups areywell
known in the art of organic che stHJyIG@ete f
exanpl e, T W G egffesgr of® 5 Groupg
Synt hesi W | e9Nlewl Ypr k), / .
20041024896 /USZOS/'O%ég [0218] The dfoduéts of
the reactiopg described herein are isolate -
conventional negns such as extraction, distil I ation,
chr ra ,2Lhe like. [0219] Starting
Relter .. n&t /escribed herein are avail able
canmer cital 1y, are known, or can be prepared by
met hods knthe art. [0220] The salts of
conpoutrductiod- TT eescri bed abowe are pared by
reacting the approptiate bas accrdJJWR
st oi chi onetri c Hag :\
[0239] In Genera %Y, preferred substltugnt N Rl\ / :
and R2 are indeperddhtly selected fromthe foyowihg:
C/ N21345 / N/ aCH3 \ FigC NNH30 6 7 8 9 10

= CN

Y/

Synthesis of the Compounds of Genus VII

[0200]  Synthetic Scheme VII shows one method that can be used to prepare the
compounds of Genus VII. 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
resulis,

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

[0202]  One skilled in the art will appreciate variations in the s'equence 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

S oo Lo e

-above to make compounds II-NN.
' [0203] In the processes described herein for the preparatxon of compounds -

NN of the preferred embodlments, the requirements for protecnve groups are generally

well recognized by one skilled in the art of organic chemistry, and accordingly the use of
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\' I ~Cd AS\%C FHICO 11 12 13 14 15 FF\ OH F

/| FFOHO 16-.17 18 19 20 [0240] More preferably,
substituentsifor RL and R2 are sel ected friom -3 MAR 2007
waussizismsnt s 1-5 and 13. [ 0241] The fol | owi ng pepacs26d3m30959
conmpounds -enconpassed -within-Genera | and Il are
particularly preferred. 74 9 MAR 2007 WD 2004/ 024896

PCTI US2003/030959 O NS-6/ N\l o HOS-96 8\ NN

app@oprie phot&aifg gthips is necess@ily imPligd By thenprpbashas of tiggschemes herein,
altlioulgh 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.

[0204] The products of the reactions described herein are isolated by
conventional means such as extraction, distillation, chromatography, and the like.

[0205] Starting materials not described herein are available commercially, are
known, or can be prepared by methods known in the art.

[0206} The salts of compounds TI-NN described above are prepared by reacting

_.the..appropriate base. .or acid with a _stoichiometric equivalent of the compounds of

compounds IT-NN.

Compounds of Genus VIII
[0207] One family of small molecule IgE inhibitors is defined by the following
genus {Genus VIII):

Rf‘_H = _/u\ R

O

R Genus VII

[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, OCF;, CONH,, CONHR and NHCOR;; |
| [0209]  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 fiom the group
consisting of a straight chain, branched or cyclic alkyl;

[0210] wherein Ry and R; are independently selected from the group consisting of
H, alkyl, substitated atkyl, C3-Cs cycloalkyl, substituted Cs-Cy cycloalkyl, polycyclic aliphatic

groups, substituted polycyclic a]if)l‘f&tit”gﬁ)ﬁpfs_;””’phenyl’;’”sub'stituted"’pheriyir'naphﬁ_lyl;
substituted naphthyl, heterocyclic, polycyclic heterocyclic, heteroaryl and substituted

| heteroaryl, wherein said heteroaryl ai_:ld said substituted heteroaryl contain 1-3 hei_:eroatqms,

-7




NNO 75 9 MAR 2007 WD 2004/ 024896 PCT/ US2003/ 030959

H \ NN\ / NOp T-102 FFF T-88 ON T-89 o3 MAR 2007
"NT-90 OON NT91 V N/ NNT-94 V NNNT-96

Wf’sz%‘”m#e"ﬁzow WO 2004/ 024896 PCT/ US2003/ 030959PCT/US2003/030959
EXAMPLE 1 Synt heses of Preferred Conpounds HOAc B |

\' I \' Reux Br

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

[0211]  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, poljhalogens, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl, hydroxyamino,
alkoxyamino, carbonyl, OH, OCH3;, COOH, COOR" COR’, CN, CF,, OCFg, NOZ, NR'R’,
NHCOR’, and CONR'R’; and

[0212] wherein R’ is selected from the group consisting of H, alkyl, substituted ~
- alkyl, -Cs-Cy -eyeloalkyl, - substituted - Cs-Cy . cycloalkyl,. polycyclic. aliphatics, phenyl, |
substituted phenyl, naphthyl, substituted naphthyl, heteroaryl and substituted heteroaryl, " |
wherein said heteroaryl and said substituted heteroaryl contain 1-3 heteroatoms, wherein
said heteroatom is independently selected from the group consisting of nitrogen, oxygen |
and sulfur. _

10213} Compounds of Genus VIII may be synthesized by any conventional
reactions known in the art. Examples of syntheses include the following reactions,

designated Synthetic Scheme VIII:
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HNH2 N2\ HN 2 3/ N PPAB)::\ N&2 4
Hydrazone [0242] p-Bronophenyl hydra2| ne_hydrochl or+ deMaR 2007 -
(250.0g, 1.12 mol) and p-Nitro- acetophenqne (166.5 g,
wbh 204/0m89 was suspended in acetic acid (1.95- pE/uisned/630959
10 L R B.flask. Ethanol (1.45 L) was added into flask
at roomtenperature under stirring. Slowy reaction
m xture was heated to reflux and refluxed for 5 hours.
Then water (3.5 L) was added at 15 *C and stirred for
1 hour. Upon filtrati ). 00 m, chilled
‘wat er wash. and dryi ng}f@ {’%g %y ined dark red
246.8 g (669 pure product . Step 2 [0243] To 1.0 L
w2 Sgol yphosphag cid at Lewsasd hywrg,
1) was 4ddg@r amdsTITFSd el e
reactl'?)lj?1 fi xture was cooled in an ice-bathy th
diluted with 3.0 L of cold water followsd b 1.JGreLﬂ"’6f
Et OAc. Reaction m xture was stirred for | hotyg and
filtered. The obtained |Iight yell ow powder was
di ssolved in 4.0 L of EtOAc and fl%ﬁed Filtrate

was passed through Siljca gel bed 2rabe \.Br

concentrated in vacud\fio i )@d@
rret hanoﬁoto (g

solid (35 g, 36%%ield)

product. |t-@s reckysta
target conpound-as an

(g re by H NWVR and TLC. -Cauti on!
Exot herm c react| on Hydrazone sho Id be added slowy

whi ch was sl to be

t . ' [ erature QKZMHB 200 WO )O\\
5- Brom)—H244 nltrophemf\l Ne 44] STER1 N /
Synt W&8is of 3:A mixture T hydrochl oride (5. %TgH

22.4 mol, 1.1 equiv) an 2 (3.3g, 20.1 mmol ,

“equi v) i'n 50 nL acetic acid was heated at refl ux for

Synthesis of the Compounds of Genus VIII

[0214] Synthetic Scheme VIII shows one method that can be used to prepare the
éompounds of Genus VIIL 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 VIl

[0216] One skilled in the art will appreciate variations in the sequence and
further, will recognize variations in the appropriate reaction conditions from the analogous
reaétions shown or otherwise knowﬁ 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 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.

73



5 hours then stirred at roomtenperature overnight.

The reaction m*xture was cooled in an ice-water _bgtﬂ

and 100 M H2O was added. After stirring for 30 AR 2007
WhH H9#/0489 he red precipitate was filtered andPGEEHOE/30959
with 20 M cold H20. 'H NMR and TLC anal yses i ndi cat ed

that the hydrazone 3 is pure. Yield = 4.9 g [02451

STEP ; f 4. T hyd 3..(4. in 25
B84 ohodBhoProdists| A (BRAhiEy dartiped; hadin {Bp *Rolated by
_ cdﬁRfennBﬁﬁ thEAE ki adBtiabin %ﬁumbeﬁmafbg?g%uryg endVBlegike.

bath t hen dlluted with 20 and fI d. The

sol i[02#8s dStsihy edtérnals B@0iestribet thereincet availabbe pommercially, are
. diluted th 200 hexanes and treated with 5 g '
kngws, %Caﬁgepr%ﬁr%dﬁdmﬁgﬁﬁﬁ 3% m nutes then

filtposy Theelddis’ 88 QoMBSuRRNOBNTTAH&LbEI HWHIESHe prepared by

then recrystallized from nethanol to give an oran
- resdingdhevappdopiisterhase op ycidHriKiVR siwidhitietric Yivalent Q’%gl% compounds
o LC anal ysis of the nother |iquor indicated the '

resence of a significant anount of indole 4.)
Syntjogss Ofn &ehdmNVIIDMIEBYEd subktifuesiefoSRY hadRR@re independently
hydr ochl ori de [ 0246] An oven dried round bottom flask
selmd&mﬁ@cfouwmgc he brompi ndole (100 ng, 0.315 nmol,

1.0 equiv) and Pd2(dba)3 (15 npg, 0.016 mml, 0.05

equiv) then 5.0 m THF A soI ution of

dar k rgxture was ;hen heat gd at refl ux for 1 houy . The
reaction mxture was then cooled in @an ice water bath
and treated with 7 m of 10\/IHCl(aq) After stifri

for ut es; rexénes ded and
stlrlngvvasc tlnedf b m nutgs. The

wa &r ed, d with M, %

%(anes et hyI acel ate and theﬁHf’lO n "col d H20 iphe

precipttate was then washedd with net hdnol . The

filtrated was concentrat ed and dried under vacuo to
; was Uus t he t

dal -5yl ani rochl

> gon cool edFround botstom
wagicharged w tfh 5- Bronp2i{4-nitrophemyl)-1Hindsl e
(2.0g, 6.31 mmol) and trisdi benzyli deneacetone 78 9

MAR 2007 pp WO 2004/ 02489E PCT/ USZOOE/ 030959 l

[0240] More preferably, substituents for R; and R, are selected from
substituents 1-5 and 13. ' '

“[0241]The followmg SPGCIﬁc compounds encompassed ‘within Genera"}"and -
. are part:lcularly preferred : R .
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di pal | adi un{0.29g, 0.32 mmol) then 100 m THF. A

solution of tri-tert-butyl phosphine (1OmM% in -g MAR 2807

hexane (1.93:m, 0.63mmol) was added f ol’l owed by
VW]%wmﬂww%mexanethyld|S|Iazane (1.0 Min THF) ( P8TAUS2063/030959

18.9 mmol ). The dark solution was heated - at reflux

for 1 hour then cooled to roomtenperature. This

m xture was poured onto ice- cold 1.0 HCl (aq) (70

m.) and stirred vigorously. Hexanes dded and
stirring was &oniyi d for 30 nut he
precipitate was/Til 0 3 wi tid 20 n col%f H20
and 20 nL 5% TdHF: 9 5 gl uti 8n. The

precipitate washed with 200 m nethanol. The

met hanol was g was concentrated to give 1.5g (82.4%
of the am nonitroindol e.

2-(4-Nitro yl)-1Hi ndol e- 5- car@onltrlle [ 0248]

5- Br onp- 2- (4- M t r.g- phenyl ) - 1Hi ndol% Og, 47.3
mol ), Pd2( ) (867 ng, 1.8 mmD

(10.02 g, 85.3 W._z el

were placed in a
condenser and sti rba B purged under
argon for several n1nutes and DMF was added (225 nl)

followed b sol uti on of trl-tbutylphosphlne in

" hexanes (5\§ LEOm % 1.9 nmol ) Ha byt ure was
stirred at roon1 enperature for 15 es and t hen
heated at 120C fqr e T tered
through celite an s ith DNF (20 m).
The filtrate was wat (700 m)

resulting in fornatlon of a bright yell ow
precipitate.[:fgr precipitate was filtered and washed
with water an fyed under vacuo. Yig

gquantitative).
2-(4-N tro-pheny
[ 02491 2-(4-Nitro-pheny TR dol'e-%-carbonitrile
(1.53 g, 5.80 mmol) and i oHF20 (1. 4% g, 34.8 mmol)
were placed_in a 250 m round bottom fl ask equi pped
wth a stqrbag and refl ux conden fhe system was
purged wit and net hanol (10 was added.

The solution mxture was placed in
and then 50% ag IO

Hba§h3at 40C
/ m’, 40.6 nmol ).
dUrs, cooled in an ice
bath and diluted with 30 1.0 MHO (ag). The
orange precipitate was filtered and washed w th
wat er. The product was dried at 110C under vacuo.
Yield (1.25 g, 77%
2-(4-Ni tro-Phenyl)-1H i ndol e- 5-car boxyl i c acid net hyl
- ester [0250] 2-(4-Nitro-phenyl)-1H i ndol e-5-carboxylic
acid am de (9.95g, 0.035 nol) was placed in a 2 L
round bottom fl ask equi pped wi'th a condensor and
stirbar. The 79
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9 MAR 2007 WO 2004/024896 PCT/US2003/ 030959 [ flask

was purged with-argon and nethanol (1 L) was added =8 MAR 2007
foll owed by coricentrated HCL (300 nL). The -m xture
WR2004/82488ed for 5 days. The reaction mi xture REEUS2003/030959
concentrated, cooled at approxi mtely 0OC then

filtered. The product was washed with water, collected

and dried j;;iﬁ?c under vacuo. Yield: (8.15 g, 799.

2- (4- Am no- ﬁﬁelyl) 1H i ndol e- 5- car hox oHaci d net hyl
ester [0251 ven dried 2 L ro ottomflask with
magneti c stirbarj under argon was ged with
2-(4-Nitro-pheg¥ RS xyl i c acidioet hyl
ester (9.33 g, 3 ol (600 nm.), and
THE (300 niL). talys® (3.358, 10%,
3.152mmol ) was careful | yFadded in portions then acetlc
acid (2ml) was added. Thé #r xture was evacuated then
a balloon fil4d with FQ (g) was placed over the

m xt ure. Ur e/ vRs stfrred at room
t enper at ure 1 B ered
through a pad of cefite. THe celite p wastied

with ethyl acetate. The filtrate was cohgentrated to
about 250 m then filtered through a plug'of silica
gel and elutpg™wth 7096 Ethyl acet at e: 30% Hexanes
then with et ' ¥as concentr at ed
and slurrigedJr ' ®t hanol . The
crude product was t.en puri¥i ed™on sil| gel T-s®isi ng
7:3 ethylacetate: hexanes as eluant to e 4.5g of
the pure product. Yield (4.5 g, 53.7% 80 (r)9 MAR
2007 V[)2004rﬁ 4896 PCT/US2003/ 030959, O NO2 / NHZ +
 AOCH N | @] /Y 80 CBr / |

wag)

O—Mb

S
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PCN
h A

Step 2

N NOZ NC H Pd2dba3 Br I N/ _NO2 (3) PtBu3, DVF H_H 2007
i) LiOH H2O (2A) (2B) ag. H202, reflux i+)aq. Hol @ MAR
yolH\ / \ NO2°McOH Li OH. H20 / HZN - -ON HCl (5) DMVE,
WRWOM4BIN \ /NOZ O (4) reflux reflux O 6 O FEDCISABI3/030959
RINH2 HOBt, Et3NDW, 60 C / | \ NHPd/C, H2/ \ R HN
H2 EtOH THE RHN I N Noe O AcOH OH (8) (7)

EDCl . HCI R2CO2H HOBt, Et3N DMF, 60 C R HN a)>-\ /

N>=0 HO R2 (9)

N- ( 3- Brono- phenyl ) - N -1 - f4Arp phenyl ) - et hyl i denel -
hydrazine (1): 10252] To gn oV je i ed Argon cool ed
3-necked 1L fl ask, Synthdsesio riged inds stirring

bar a thermpneter and condenser under Argon

at nosphere, 20gm of 3-Bronpb- phenyl hydrazi ne and
12.31gm (l eq) of 4-€itro-acet ophgnone were added
f el onwed by 350 of aceticpagld. The.mxiure was
heatt 110C for a @-- 0l—3.5 hrs. -xture
s ™eFt~pL-NrpOom t enpag gt for 18 hrs. £ O ARgE
slurry wa8 poured into Ice ter and H
3
2 NO,
FPA
B
b
4
Hydrazone

[0242]  p-Bromophenylhydrazine hydrochloride (ZS0.0g, 1.12 mol) and p-Nitro-
acetophenone (166.5 g, 1.00 mol) was suspended in acetic acid (1.95- L) in a 10 L
R.B.flask. Ethanol (1.45 L) was added into flask at room temperafure under stirring.
Slowly reaction mixture was heated to reflux and refluxed for 5 hours. Then water (3.5 L)
was added at 15°C and stizred for 1 hour. Upon filtration followed by 200 ml, chilled water
wash and drying in vacuo obtained dark red 246.8 g (66%) of pure product.

| [0243] To 1.0 L of polyphosphoric acid at 82-85C, hydrazone (100 g, 0.299
mol) was added’ and stirred for 1hour. The reaction mixture was cooled in an ice-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
BtOAc and filtered. Filtrate was passed through Silica gel bed. Filtrate was concenfrated

in vacuo 1o 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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the resulting precipitate was filtered, washed with

water and dried”to yield 18.33 gin of the/‘al - 9 MaRY MAR 2007
5 %ﬁgOOM 024896 PCT/ US2003/ 030959 desi f ed

“ﬁ{/’d] HYB/E 1. Yield: 63 % The TLC showed essemGIA§2)03/630959

one product. This was di rectly used for the next

step. 10253] i H NVR (DI\/ISO) 5 9.81 (s, 1H, NH) 8.23

ar or{ﬁM‘t]B"') S’I@f(ff)(ﬂﬂl}esib Hf a&{ ﬁﬁimllmls—lt-)ﬁ gyclﬁfo&ﬂoﬁde (53)@ 22.4 mmol,
- bl oONnD- ntro en - I nNdQl e
L} equ b 3.3 20 henekd O oGHY ﬁty Wiy agetic Fﬁ’lgit‘@d hgptedh atreflux for

SRR ERRGPloloh Bt (R rolr? VTR Tog Yedtlh Blihr i cooled i an

1c®mateir fouthLmldSItOOrml gD whheddet X Auftee sismmgfeﬁs@d:uﬁutes the red precipitate
Cov 15-m nut es and hel d at ,80C. for
wap BIEEIOA Gt Saenaih vith POgLgtoh rOC LHONGRS 6d 2 coel e indiceted that

thgﬁ%&lgfonﬁeskhpg“gﬁte‘{.ggl s and- appearance of two

xture was Cool ed and poured into 1L of
ice water under vigorous stirring. The solid was
col l[eg451d b)S'IfEMf@yﬂﬂwmso\mshlaﬁb whtdrapaiieer 3 @lGeng) in 25 ml
di ssolved in_ eth acetate &I eavi ng behind a residue

hopghariq g (PP, We%hﬁaiealt% SEndPr Hbr-o dhe graghige mjxture was cooled

” 1n§9 0w e bHih etgg%dﬁﬁ]t@%m 208 gﬁloflli('? aRd ?iltgﬂ%da Aee4Btid mgﬁssolved in

were separat e romat ogr aphy on silica gel using
2000n!l Sbyleddetake ﬂxentdﬂu&:dlmtﬂw)Oanbhex'ﬁhessmd etdetlwith® gysidiod gel. This
t he, 6- DIVEO 1
wag Stted gt 30 3.851ep dhe Aleride Theyfiteig, gh eprocpirerey tg Hymess then
re& staﬁﬂi'ed ‘h‘O%l Eié%han@f Rﬁ%(z/é Gn b')angz s@l@d (ﬁuchlﬁ 31311@& BWHLNMR and TLC.

aromatic H);
6|% ( TL@ apglyé;xg of ﬂp@ mgﬂagy—&qu(grmdmgﬁeé th;q; presence of a significant

ax%%:%:g P*)f]enyl) 1H i ndol e-6-carbonitrile (3):
8 8 arn” oven dried 250nL flask, 2.77g of 2A
(leq), 1.859g Zn(CN)2 (1.8eq), 68ng of Zn powder and
N O 02eq) of Pd2d ba3 wer e added foll owed by 75
2r{(Nitrophenyl)- b inde GInE WYAIoCpORIe of 100

h ex %94 §P! VAP BvéD gﬂé@ Pdun@fbottphﬁﬂgsﬂ‘%s agdeddansh 1 Eﬁ'éebromomdole

m xture was stirre roomtenperaturefor aperlo
(160 8y O b mnwllJ balequmyambmz(dtgl)za(twmg@ by mmix aéﬁ e@Biv) then 5.0

5B oA s tonk B hp e it o BREinel GRS bR fos L, 0031

miol,n At ereqaRg  ¢iak ethdddde fRllOGEEt BRS ﬂbﬁsoh&(ﬁﬂomn of Lithium
THF, flltered and concentrated to dryness to produce
bls(mmeﬂlylsﬂyl)amme (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 rmxture was then cooled

- in an ice water bath and treated with 7 ml of 1:0M HCl(ag). After stirring for 15

minutes, 10 m! of hexanes was added and stirting was continued for 15 minutes. The

suspension was ﬁlteréd, washed with 10 ml of a 1:1 mixture of hexanes:ethyl acetate and

- then 10 ml cold H,0. 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.
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PERRTN
Nt

(DI\/ISO) S 12.08 (s, 1H NH); 836(d 2H, J=9H,

crude 3 that was used without purification mthe next
step. 10257] «i-H NMR (DMSO): 5 12.43 (br s, 1H NH).. MAR 2007
8.37 (d, 2H, J%9Hz, aromatic H); 8.21 (d 2H, J= 9H§ _

walr moa034so6H) ; 7. 92 (s, 1H, aromatic H); 7.80 (mwcritd2003/030959
aromatic H; 7.39 (m 1H, aromatic H); 7.35 (s, 1H,
aromatic H. 82 9 MAR 2007 .. y WD 2004/024896

PCT/ US2003/ 030959
dll?a'llﬁdliuﬁi d. E@% ENHnol) thdnniol |l GHEar Bosohition af-triteartiutd phosphine
(4): To an oven dried 25 m flasé fdgtl_cg]@ % tithi
(I(hw@’pﬂetnnc kaxane e(1.9%d nddhdEmol) 198%y agfe Wﬁ% gp Atuum

byl 03 P 5 Pl A oion v st

at Mﬁtfof-’m motr Medreagra tp Qbmﬁei:aﬁﬁtaﬁeqﬂmammtwbn%qma@d onto ice-
i nge and the m xture was refl uxed. Th
colho M L0 G e St graiy.o Hpes warode ad ptsing was

covg%ugﬁ gilgrt ﬁ;f%aﬂi\?\lgessp %rc:%?ed C;%Ha% H8 ﬂlhélr% e(\i/\-/a @?tg?@gﬂﬂ%ld B5D and 20
mU B THRD A Elataiss sohntioh. tThe prempﬂaatarwad;ewalshﬁﬁ aitha2{ ml methanol.

Thadpetgnpl woeag HahBPacRTHE MyFEn LoBNP o4 8! Uhaousojpdole

of the pure 4 was obtained in 50%yield. [02591 1H NMR

-arorat ¢ =799

S Sl EIRE 15 mpfPrecms

| (8 APEIne) PV CI¥5210.09 %5 3 %) and zinc dust (372 mg, 0.7 mmol) were

*Ni tro-phenyl)-1H ndol e- 6- car boxyl i c g (6
pl{u@Q 6 raugé bativerflek DAy Vet & RengarBoRKhT P fyptem was

B g S50 iy Ty 0 s h95 o b
soltidh f\eitbutyshosshiid at hedayesT5® mlheOwiv%t LPenmab. The mixture was

| ed, d int t
SRR iRt o L g AR o B3I 2080 . o
rg mbPurl WY ¥ refiihroWeh @Bl AR u&r@q%@ﬁé@m& HAEt(20 ey The filtrate was

out further purification. [0262] To 635 n% of th
iredewith vobtraTA dily besvillingiin tle fareskion of eduishf veilow precipitate. The
con nser magn r 1 'ch‘la 75758 (13.1 a
PIESER agﬁavafSﬁ rewgr‘%/\%l%%%n {V%{ uceg dﬁ% &fﬁhe Xt ur e ¢ &
quafitatieé)l uxed under constant stl rring for a period of
20 hrs. The cooled mxture was acidified to pH 1 by

. HA and poured into ice water. The resulting

2 P4 RGirDigiR L1 YO E-in dole-5-carboxylic acid amide
[0249] 2-(4-Nitro-phenyl)-1H-indole-5-carbonitrile (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 ml)

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 HCI(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 methyl 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

9




coll ected, washed with water and dried to produce 628
rrg of the desired acid 6. [0263] 1H NMR (DVBO): S.. MAR 2007
65 (br s, 1H 'C2H); 12.17 (s, 1H NH); 8.36 dg
W?H“““J“?éii?f aromatic H); 8.20 (d, 2H, J=9Hz, arPEAdfS2603/030959
_H): 8.08 (s, 1H, aromatic H; 7.66 (m 2H, aromatic
7 7.29 (m 2H, aromatic H).. [0264] M5 (APClI ve):

ﬂas% W:a_‘ﬁz ]%p]ig% wgﬁ @ﬁgﬂn) anglimethangl 1 é,) é"’éﬁist?g%ﬁ follogred by concentrated HCI

Wi xtur centrated,
(3@3@?0%84?@ USZ 8%)/‘ %rg%g Sl(\)ﬂgl(;'ﬁSG]%% 'Qr%tlogn (;{ver? \naarsl c&I:l1
cooded)aina mdte]];OO?G”rﬂheﬁlf’ﬂmked 60hke p@dach whs @ashed 3vith water, collected

and LA AN s R8s SR Cheartton 76 mL of L 3N vere

added and the m xture was stirred at room tenperature
for 15 m n. After th| s 389 Ny of 4- adarrantyl am ne
e ok L H oSt a svlig acid iethipd estelioat ed at 60C

i th contin ou A ;

T oEbLA L B BTt o
wel@harzee| with Q‘(4Q¢it1@‘)]ﬂleﬁ9l)¥1&ﬂ1ﬂd®l@5mﬁ)exyhcﬂaad methy] Estalg (9.33 g,
yel l ow solid was co

lected and filtere
315 aar@oamm@apﬁbﬁ ORemLpumch dHY (90 mLdeIBV pelladfim SRatyst (3358,
OS] 8810 b s
The aliviens wis evadaated ﬂ(bnr@baﬁoqnbﬁldaedﬁmtﬂ EREB) wasplaced over the mixiure. B

gl FNéaEtlg(;uDgNEé)t)ure \gp%ﬁggqsdca(t rpﬁ)m—tgmfgrag%é oxé?qlalg}Lgibe mixture was filtered

thr@ﬁ@[@%h& oi'bcleibhtz 8ﬁ1e( éeahtéL g‘id whs %E&lm w%tg) e.7ﬂ1}71 RétaleN TREltrate was
. cor(c&mm}e; abcm-mﬁo m_i_@henlﬁb%d through a p}ug of slhca gel and eluted with 70%

e PR M A U AP B e et

stug®dd ilabbliekmpPbsigag rrWt]idfﬁloN Thecrud® producf wasntitd gmmﬁechmd silica gel
40 nL of THE were introduced followed b 152
using et cthylartaih Bexanse a6 BBRTLR tEiee 58 Of dheDUET Piafet wield (45 &
53.@6/1)d was added via a syringe. The flask vvas pur ged
i hydr ogen, evacuated and refilled wth hydrogen
(twice) and the m xture was stirred under hydrogen
for 18 hr. The m xture was filtered over celite and
silica gel. Renoval of solvent and drying under
vacuum yi el ded 675 ng of the essentially pure am ne 8
that was used for the subsequent couplings. [0269] M
(APCI +ve): M+, 386, 100%
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GENERAL PROCEDURE FOR THE REDUCTI ON OF THE NI TRO GR(lJP

[0270] An oven~dried round bottom fl ask was charged \

with the nitroi'ndole (1.0 equiv) and pal liadi umon =§ MAR 2007
Wao4exdedh carbon (0.1 equiv). Methanol, THE (fpemus2e03/030959

conpl ete dissolution) and a few drops of gl aci al

acetic acid were added. The, system was evacuat ed

V\/lthavvater asplrat and H2(g) was let into the

systemyv baI I o The reacti on m xtug was NO,
sti rred er e forAcéﬁ hour ver ni gl
then fBr t ough of 11687 11 R e
crude mxturé"vvasthen purlq“?fied by S|I|ca el cdl um
chromat ography to give the aniline. 84 dIMAR 2007 WO
2004/ 024896 PCT/ US2003/ 030959 CGENERAL PRQ:%QHBE FOR

AM DE FORVATI ON [0271] An oven dried round kggEom

flask was charged with the acid (1.1 equiv)

. E 1.1 equiv). DVVand
GO R G e
emdefat ur e Adgdbal 0 gifimtesy TRe amﬁ 2

equi ¥3) was added Hf’t%eD']dBrtl on t'hen the mi xtur e“vvas
heated at 60C for 16 hours (ovef¥fight). After coBing

in an ice! aththe m xture was treated with H20
and stir% % m nutes. The precipitate was
filtere n&washed Wi th~col dH2O-- EXAMPLE 2 -

Suppr essi on of | gE Response [0272] The i nhi bi tory

. activi | MeoHecul es afoHi® prese
i e @ fer 8 ggéézy Tsmysryare]l ot‘h"t"h'e’exio | | | Q NOa
vivay assay% as descri Iagndx above. H'}fEB'? t he konmpounds _

present ed (dpove were active in suppressing The | Q(E)
response. In the ex vivo assay, conpounds in Gen

| -N produced 50% i nhibition at concentrations rﬁn iE L.HCI
from1l pMto 100 pM In the in vivo assay, t'W ghoﬂFt'G%@é"
conpounds were effective at concentrations rangin :
fromless than about 0.01 ny/ kg/day to about 100

ng/ kg/ da%l | ;

q

St ared | Y8 N4 ded dose
two toff I y) for &toH mast RiiLO :
nhi bl‘fors

consecuti ve day Thus t he smat®H ol ecul e §
of the preferrja) enbodi ments are di scl osed as béTng
useful in | oweri hgbthecianti gen-induced increase in
1 gE concenfe@@itoh HOBhEMonsequent |y, in the treatnent
of | gE-dependent] PMbc®s8es such as allergies in _
general—and allergic asthnn j niparti cul ar. EXAMPLE 3

RHN}:{
D O =0

(9)

N-(3-Bromo-phenyh-N'-[1-( 4-nitro-phenyl)-ethylidenel-hydrazine (1):
[0252]  To an oven dried Argon cooled 3-necked 1L fiask, fitted with a magnetic

stirring bar, a thermometer and condenser under Argon atmosphere, 20gm. of 3-Bromo-

- phenyl hydrazine and 12.31gm (1 eq) 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 1eﬁ at room temperature for 18 hrs. The orange slurry was poured into ice water and

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

3




Effects on Cellular Proliferation [0273] A variety of
experinments were perforned in an effort to- determg R 2007
the effect of: the phenyl -indol e compounds. on cel | Igﬁ

WEr 904/62d8%t | on. These experinents ultimately meEasis2es/ 630959
3H-thym di ne incorporation into proliferating cell '
DNA. The specific procedure varied with the cells and

the stimuli. Cells derjved from nouse spl.e
degigid Bydagned. n¥igld s HerliA TLEGHOWR] eeshiplbooneBmdyet. This was

d@&ﬂf J@Bﬂ“ﬁw‘ﬂﬁb‘ per m. Splenic B cells were

I SO “depletion and stinulated with
phorﬁ?ﬂ‘ rryrﬂmmmam @):8 4.8MY, 1H] .08 {d, KH)I=9Hz, aromatch)
~ _iono C|n , orIL4é10n/mé% | us anti-CD4
.00 200 Frijtpomait 151146 (et wopiboaDs pob dm. 28, awomatic H); 6.97

n [ een cells first with a
Cgiéi#{ﬁaw’f}ha%%? ggg R 2007 WD 2004/ 024896
PCT/ US2003/ 030959 Thyl ascites (10%, anti-CD4 Ab

0.5’ g/m) and anti-CD8 Ab OSg/m) fol | oned by
HE RO DelH-indole {2ZA)R . Cell lines were

nst %%gf:?g? Qr ]%G%)I{é%if%%sger}%% ﬂ%‘i{rﬁ@ Stﬂear Rlhanical stirrer and

the:miohwtﬁd OidanO6f Yekds addedt fdlofved 3 &ed&tﬂﬁm&nﬁf MD #dd of PPA with
for 6 tqg 14 El]%urs wth 50 | of 3Hthym. dine (5

corfinyqup stifrogy Ahe mpixse g heated §0 804 g Se%lﬁﬁf&aﬁaéh@fi at 80°C for
30! ﬁ*?f t q%g &Eog{llq:ﬁ%t he%l\/’ﬁ?bei?ﬁo%gedBdlsgﬁJgarance of the starting

prolirer at I o™ response I ono

- mdtérids and bppeicAbl twid-smts. eThg mikiute wmnsomkedrmidqbcmmdmﬁo 1L of ice

Eres
waly et yiepree. e AT POl e SolleisH (o BBeRErRed with water,

thMBHRs ARSI KotAé tkﬁbﬁfg%ﬂ}%ﬁ% E’e°s1d?1fe ord 1h8 1REES, &ohB&htrated and
embodi nents in ConA-stinufated T cell proliferation

drigd do lg8-a30:findtten: & the &l npglmsmmmsam onl Ypr They werk separated by

o RAE IR O S 13 A actRE T Bt il ol Hfeq 1.8 m of

thé 6TRAb dPneARAl ests perforned with }  certain
COWR@ ds o t he Fe)referred enbodi nents denonstrate

little ot herH (BMSQEr 5t Wah (ns Uitk JHD0B.35 (d 2H J=8.7Hz,
t _ ‘
amﬁ%s?ﬁ;t E:g ’fg %)\ﬂ{%e%%ﬁleagﬁc &ﬁg é#és 9% CtI(d)I)’aF’T'SS d, 1H,

J=BHEf .'hﬁfnatia[‘laj ’&23 &, Of1, ainhaticdt); pfl@(d,f L dt=RHR, dymatic H).
nmeasuring the growmh of tunmor cells in the presence of
these drugs. The initial analysis was performed with

'C°ih§l gl t her un-stinul at ed

- Ab. Certain

conﬂ@ﬁﬁﬁ]s offot dve oven efriedr 23Drelnbitatk 27y sfupAr Esgpdl .Bhg Zn(CN),

- BRd 'oamelit Bl A ch 68 Qpad ot HhagBRt fifgled by 75
mB ARG DI, CBRAGI Hagnetic 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

same potencies as it _suppressed in vitro ltr%

followed by heating at 100°C for another 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.
__ 10257] 'H NMR (DMSO): 8 12.43 (br s, 1H, NH); 8.37 (d, 2H, J=0Hz, 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, 1H, aromatic H); 7.35 (s, 1}, aromatic H).

- 82




conpounds of the preferred enbodi nents increased
thgpcells vvere\cu}otured with IL- 4/anti-CD40 Ab. W&AR 2007
stinulation i's‘known to induce the act|v1ty of NF-xB
Wh2001/2248961 cells. [0276] A similar approach veEswuse0s/030959
to establish selectivity of the anti- proliferative
activity by testing a battery of tunor |lines derived
froma variety of tissues, nostly human in origin. An
attenpt was made to generate proliferation data from

l o.selected. Only

B k4

£ty 100 nM or

Ies 8[0958]6 ac H‘o%ﬁﬁa@ﬂ ﬂﬁed\fﬁﬁ sl ﬂﬁsﬁtﬁﬁeﬁﬁmlﬂﬁhﬁgﬁ&lccﬂméh énd condenser,
cells required much higher concentrations. Because of

100 ofis RA neh & AOBIHE (6sanand P mhof methasgl were|adied; eBtirring vnder
|
A3, PSSHL NS M1 5600 L0000 S b Pblef2 B WP mcodces

byl syrhigeiaal teanthitthe watrefixal Thedaags wb engiletdafeep.s hrs, when
cells offer a good node] for testing this phenonenon,
the, maixivee wap Spoled andpoyend Wi oplg HM HGLy pkhe: orange grgaprecipitate was

co[l@ cﬁ’tvpa{shéﬂr:@th W 'ahﬂ Ylglet? Ftp')rngﬁ' g!fﬁ% (§Jf ﬁ%ﬁcﬂﬁ@a&%%h%at was further

§ ten ess nti at ave a hi gher
pumﬁé‘reé btw:hn:fm&@ap]gcmpﬂbma gt pring 1. 39 medinthobinemeathylene chioride. Thus

resil.j.ent t treat pe r.)9 MAR 2007 WO
"""'532§§&fg‘? 6@%8@6%2@5%‘ Prol-iferation of

ER- riesgpat | Veﬂﬁ%&l@gﬂd z'eﬁ g@lde’%akﬁo g%Gt(Q ba, —9Hz atomatic

driven by NF-KB an sel ection these ce
M {de 2t d=9Kz, pombtid H);a1.PDifs, r]&immme’sc H); Upsids, |er a:rornatlc H);

ST T e R

cg;‘gg%roﬁv[g; (eroretenMmaY gggbp@bgqent S invitro.

z tai n compounds of the preferred embodi ments
exert an anti- proliferative activity to T and B

i et ) i mrunogeni c
b‘%%%é@:e hi ghly potent and
par E{DE&I] t h?&l rsEh;@EnsafppV@sﬁgchf gled Icwbg)lanudélhi hipugh e methanol
nechani this_action is_unreso muc
CORIRINE e P o WBT Beqtod AT rft%&@fo/&ba P%fo, eg 6ﬂ§% when the
hyBEAGYE Gaf Qomﬁle@@b? TLEROHY mifutd W ESIRO giéﬁreﬂsinﬂorlge water and the

“transcription activator, N-x& - This - tor has been
regulfing precwitaiermas tndlegied) Wisbed twitnwatst and dn@drtwe@mdﬁce 747 mg of the

crd R B P BT Rr B8 Ve o turor cel

|'i ne@262) Vi tTowB35G@HE oPB KB Ribtaiticabalven talThisk &ttod Wi condenser
of tunor cell lines are sensitive to the effects of

and apagiehic sbwplo ARbmeatt LiREL goank YME anddsdrherity, weggdntroduced and

th% gﬁ%tﬁﬂ{/ \g%é {g%/lhﬁéd fike ?ac{égzlrhé %%ﬁ@re F§ ?‘)Eﬁb& b8 hisNGfhe W¥led 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.
[0263] 'H NMR (DMSO); & 12.65 (br s, 1H, CO;H); 12.17 (s, 1H, NH); 8.36

(4, 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 (m, 2H, aromatic H).

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

~-1H-indele-6-carboxylic acid adamar_ltan-l-
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other cell lines known to be driven by factors other
than NF-xB (e.gm, the ER-positive HCC 1500~and =9 MAR 2007
ZR-75-1). Thus:i certain conpounds of the preferred

- WeEhHHeDHBM s appear to selectively act on cer tRITUS2003/030959
tunor cells. O her conpounds disclosed in accordance
wth the preferred enbodinents are al so expected to

exhi bit _simlar characteristics, icularly those
conplddfdls wHikc#n gyen gtig @FE%FWB‘ISJ&M el ffogk, (05 y1RE 4oid.6, 493meg

Eﬁﬁgﬁ@?g%%g %&go@ft s E&fed SRR hﬁﬁﬁtlﬁrﬁﬁfﬁﬂ&%ﬁ&% 58 mL of dry

. anount of fhe phenyl - ol e conpolunds
DT atd L2 ntleoffNovére added andribaiiixgreawpsstirtedut sdom temperatuie for

R I A e T E R GV T R——
HASLEIRPES R S BRIRGEADIGE, JARRY 08 TR TG piccd

redbifd W@PRBthplile.t MEhe ARkiee: Qlas CRBRAWAON dnd BRured into water. The
seriousness of the condition, and should be deci ded

- reg@ting getevselid veasj apligeted and flilteted torgive thei onds amidg thatcwas further

at | ' | . 10279 | -al
e T st BPRY BB, 84 Sy 0 BBV AL i lpronc o choent
Edfflotisioadrithe doeenp ytdddtdoones opaged. on dose response

rel alJs nshigs between the patient's IgE |evels as _ .
wel 178" AR HENIR KONGYR): ot 1007 0 13k PERl Bk Bffadrt iz aromatic

. ver, tho i)l j he tw L
i ETEET 2L AR ot IRs 22 o iy 81 P 88 Lo 20: 725 m,
1HNdWws-2.87 (8, MIR.2007° WO 2004/ 024896 PCT/ US2003/ 030959 -

experinmentation by follow,.,g the prot ocol (s) discl osed

her el0367bor MS&M%:H;YF&: MA'v#15 188%ceni ng  (See for

exanpl e Hasegawa et al., J. Med. Chem 40: 395-407

(1997) and Ohnori et.al., Int. J. | mmunopharmacol .
2-1&-AdimominyI o in dems-earbogylid adid adaesntanvb yiandde (8):

vi vo_assays .for__deterninin se-rgsponse :
el ABBRENT 5”795 e ralidBrb st HL L RapHEHL e Areon, 40 mL of
me@ahNddVAP nl, 5F THIOHBR Alr8dudarBilowhy by alefngnelov%Pd/C. To this
0280] Initially, to exert anti-allergic or

stured mixdurarfil § ;lef aetie aciduvasaliied vie sayaisge. oFha Aesk was purged with

u AN h r bout [ .
nETRR S0At ol SREEL i ERG GRS oGl Qimed wnder
hyitbsgs, foimﬁ h{)ﬁglﬁ ﬂﬁﬂbi@waﬂt&gﬂbﬁvﬁbgﬁte and giligmehrllhn?]@ﬁl of solvent

er ody weight per day_ in divided doses. e
%ﬁ&ﬁﬁﬂ%@{éﬁ@u&m@%@% |6_§ > Wﬂﬁh&eﬁﬂe@ﬂ BPUE aRRs %Ew ¥@s used for
th@@ﬁﬁéggﬁ&ﬂtcb&ﬁln&fspf”u' ations appropriate to such routes

as o , aerosol, intravenous, subcutaneously, or by
any 268} r VBS&ARKIIeYe)MIH38&f108% i ve i n provi di ng

'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 glacijal 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 silica gel cqlumn chromat_ography

to give the aniline.
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system ¢ dosing of the active conpound. The ‘
conposi tions. of. pharmaceutical fornulations are~ 9 MAR 2007
wel | known in the art. The treatnent reginen
Wi afogioadsbey | nvol ves periodic adm nistration. pCT/US2603/030959
Mor eover, long-termtherapy may be indicated where

allergic reactions appearto be triggered by

conti nuous exposure to the allergen(s). Daily or twce

daily admi nistration has been -effective in

CIAIAR A BSMQGE*“ FORSRNIDE FORMATIGNS anti gen

enge rnan 'S WHEen carrted out continuously

fr on{027 Peri oth offeli dmmdtroumidmﬂnnr:ﬂmkemstdhmeda’mﬂl thehom, (1.1 equiv),

‘P Sl e SERURET squi. CoNECRRL Pt Trapiae sfere added and the

miEeRAs shﬁ%ﬂ'a?ﬁio?n 'te?é é’cé‘rle%r fdp Ui ng anzaﬁfn%Sﬁ 0ERbiv) was added

regi men, including frequency of ration

‘ingfnetpogaimihan thﬁmmtbwed?wéleatmh e3¢ tbheb blius|(edernight). Aﬂer cooling

lﬂo{ﬂa}%tﬁé%fl on%qa&ag %fl egcﬁats neghggqt 0 l Rrow &é 13fm1nutes The

pmgltalah%mredtaﬁﬁm'ﬁsdWImE&aqgnﬁy, and duration of
the all ergen exposure, and the standard clinical

indices. [0281] In a preferred enbodi nent, an

| gE- suppr essi ng conpoundnm%dm’ ni st ered in
~conjrunction w th-one-or e other-smal | - e e

nol ecul e inhibitors Sﬂjpﬁ@b@ﬁ@ﬂlgﬂﬂe@bﬂgﬁ‘ to produce
opti mal dovvn r%%I ation of the patient's I%E response.

Fur tiR&721 i ¢ The iehibitesy sty ohthe sell mapleguins o1 ge nresent invention were
I e

SRRl 12 MESha il SULACL RIS, oJBBESAI of the compounds

prhswtmd abovd wtre mciilvesia mr@r&dmg tre IgE respbmeen tin tife etxhla’o assay, compounds

gy oo a0%% RGOS SERSrATREN CRRRES | PM to 100 1M, Tn
the szﬁi 2084 gy &Jbuh&ewér‘é eR&HIE af B{tﬁﬁ rai&@.}ig ?{E).rngl@ss than about

I ncl ude m’'xi ng 6f one or nore of e sha
0. ﬂbﬁg}ihgl‘dabltco ebcsltﬂﬁ@mgﬂ@daw Wltenmdmuﬁstemiri‘n divittidtdosesdp.g., two to four
nown to be effective ih reduci
G R Sl P AV conir oS 8855, I At il elgeute nbibitors of
thy Pidfaiéd Bmbbllienchfbhre ARIREd e beh-usehil bhtlaﬁrénﬂi?'ﬂﬁl ﬁhtlgen-mduced
di scl.osed can be  adm ni st ered separately fromthe
ingrgapen deh corfepationpard enmseaygntim E’ﬁr?@amlﬁ §b1gli-densadent processes

S el AR BB o7 (<) and the

pal I i ative conpounds are adn1n|stered i n accordance
with their independent effective treatnent reglnens
[0282] As an anti-proliferative therapy, the
appropriate dose of the phgawhpradol e conpounds

di scl osed herein can be determnéd by one skilled in
the art. Phar macol Bffest an Gpldulenrolifgyations can readlly

O I, BB R 08 Bt A e PR deemine

effRsd fHBOophenlyRRARIL cbﬁa%@ﬁxﬂ@ Nén 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

- cells were isolated by T ceil depletion and stimulated with phorbol myristate acetate (PMA)

culture'd*atﬂ"'miﬂion*'p'er”ml;**ceH*HneS"were’ seededat 071 to 1’111111101171361'11’]1:’ SPI’GDTC*BW*”"W""77{

(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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techni ques used for other anti-proliferation and
chenot her apeuti.c-agents. [02831 Initially,~suitabl eg MAR v, T
dosages of thevarti-proliferation phenyl-indole
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ther ekI daily or twice daily
aﬁilf’?g%lcg’ a*eﬁsﬁoﬁle&?l e to three years may

be r Q6] ed m%nﬁﬁn&llﬁatﬂeeﬁbﬂts Witk Sspléric @ﬁw@wsedd to a further

enbodi ment, the corrpound is adm ni stered for at |east

-anylysinehtayl apreléfgiatian byansasening therarew tharfsumep welldin, the presence of

tﬁgﬁ% dﬁcﬂﬁg at'i oﬁbld{a ?%E@EEF rrenf i)ér'#gdyrﬂ%ef‘;élﬁi?er mj%e%ﬁtzfgfg f I%glgphoma cclls,
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standard clinical indices.
c@mg@;nds of tyeeprekartadesimbadimends ingreased vhen the cells were cultured with IL.-

4735 I - pr 0 | ferﬁ% on %t#f)leal ¢ §%Bne?1ﬁ & It?l {g{l%y ﬂfN—F-KB in M12.4.1

' céllspends upon several pharmacokinetic parameters, such

as, absorption,_ inpactivation, metabolismand clearance
r at 802361 t heAdpitRilar aapproash| was wedelo lerablisty seleeidty of the anti-

PRl AT > B8 iy AERPBRPEBELE 1R Sty of tissues

mRETyY s R GBS An atidnipt wais ynade td géﬂw:«.ﬂs @mirfeﬂanom flath Heom at Ieast 2

di t t { t h f
e:\lf ﬁ I (?qq(gac QSesuersg ect% Only g Elan oft cellmfh nes were mhlblted 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-«I3 inhibition and the action of the drugs. Breast cancer cells offer a good
. model for tésting 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.
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ot her drugs, anmd the like. One skilled in the art will
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and anticancer agents.
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prieBRe EHROETeT jah alsAcipgeicd 4p roxaitst smiligerhesiolanisges, particularly
ﬂl&feoéd%]i%mﬁlﬁ@ vggéﬂ stPg Ty Cé?clﬁﬂéretoc OJRRY! %gnfﬁfogga% g? ik preferred

et abol 1 sm gradation or-elimnation ma

emlwdiner@ntrol | ed rel ease formul ati ons can al so be used

in accordance with preferred enbodinments. [0290] In
anot her enbodi ment, one or nore anti-proliferation
conpounds may be admnistered in conjunction with one
or nore other anti-cancer agents or treatnments to

| anti-proliferative effects.

T
f‘gf i [g?’iﬂ;j Cerrad %ﬂ{oﬁnti[ (gf: {lﬁ%g@?gﬁﬁh%ﬁ% E:P%é?ll}%gnrﬁ%ﬂ @"be effective in

| at i'ng agen

treatifip patioslanaleghdrased Bam aei-polifialoahgentwilll depend on the nature of

ni.trogen nustard, chloranmbucil cycl ophaospham de, )
the Piersleh #nd gan be detgrmaiped, 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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effectlve treatment regi nens [e"a nunb
ousfcogtierashefomnd patied of §Want@ seaen &Dmnmmh&yeofm;/@n a preferred
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one RJZSHE i l pret%gre n%oc?lment, an IgE-suppressing compound can be
administered in conjunction with one or more of the other small molecule inhibitors
disclosed, in order to produce optimal down-regulation of the patient’s IgE response.
Further, it is envisioned that one or more of the compounds of the preferred embodiments
can be administered in combination with other drugs already known or later discovered for
treatment of the underlying cause as well as the acute symptoms of allergy or asthma. Such

combination therapies envisioned within the scope of the present invention include mixing

) ingredients, lcnoWn to be effective in reducing at least one symptom of the disease
- -condition. In a variation, the small molecule IgE-inhibitors herein disclosed can be

~administered separately from the additional drugs, but during the same course of the
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disease condition, wherein both the IgE-inhibitor(s) and the palliative compounds are
administered in accordance with their independent effective treatment regimens.

[0282]  As an anti-proliferative therapy, the appropriate dose of the phenyl-
indole compounds disclosed herein can be determined by one skilled in the art.
Pharmacologists and oncologists can readily determine the appropriate dose required for
each individual patient without undue experimentation, based upon standard treatment
techniques used for other anti-proliferation and chemotherapeutic agents. 7
| _ [0283] Initially, suitable dosages of the anti-proliferation phenyl-indole
cc)mpounds will generally range from about 0.001 mg to about 300 mg per kg body weight

welght per day in dmded doses. Most preferably, to exert anticancer effects, the dose will
range from about I mgto 100 mg per kg body weight per day. The compounds are preferably
administered systemicaily as pharmaceutical formulations appropriate to such routes as oral,
aerosol, intravenous, subcutaneously, or by any other route which may be effective in
providing systemic dosing of the active compound,

[0284]  Ideally one or more phenyl-indole compounds of the preferred
embodiments should be administered to achieve peak plasma concentrations of the active
agent, as determined by one of skill in the art. To achieve adequate plasma levels, the
pharmaceutical formulation can be injected intravenously in an appropriate solution, such as a
saline solution or administered as a bolus of the active ingredient.

10285] The treatment regimen used in accordance with preferred embodiments
preferably involves periodic administration, Moreover, as with other chemotherapeutic
agents, long-term therapy may be indicated. Weekly, daily or twice daily administration for a
period of one to three years may be requited for some patients. Thus, in a preferred
embodiment, the compound is administered for at least six months at regular periodic
intervals. However, the treatment regimen, including frequency of dosing and duration of
treatment may be determined by the skilled practitioner, and modified as needed to provide
optimal anti-proliferation effects, depending on nature of the disease, the extent of abnormal
cell growth, the type of cancer, the tissues affected, and standard clinical indices.

- 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 apprecmte that the concentration
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. anti-proliferation compounds in the formulation depends upon several pharmacokinetic
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P?eférﬁbl? uhat fo‘i‘ﬁiﬁﬁﬂons%ﬂl%élﬁ&é’ inefR AMb@S ol eébl%%&[e?@t Of® dosages may

wherein said heteroatomis independently sel ected
bé repeanshlstegr dugebtinsors formgd ofntnitebletge n Oralx pdwinisiration may also be
: acscglnfpﬁslied by using granules, .grains or. powders, syrups, suspensions, .or. solutions. .. One
skifled in the art will understand that many acceptable oral compositions may be used in
-accordance with preferred .embodiments. ..For example, the active compound may be
-combined with standard excipients, adjuvants, lubricants, sweetening agents, enteric coatings,
buffers, stabilizing agents and the like.

16288] In another embodiment, the active compound may be modified to include a
targeting moiety that targets or concentrates the compound at the active site. Targeting
moieties include, but are not limited fo, antibodies, antibody fragments or derivatives,
cytokines, and receptor ligands expressed on the cells to be treated.

[0289] In preferred embodiments, compounds are administered in conjunction
with other active agents, which cither supplement or facilitate the action of the phenyl-indole
compound or cause other independent ameliorative effects. These additional active agents
include, but are not limited to, antifungals, antivirals, antibiotics, anti-inflammatories, and
anticancer agents. Protectants, which include carriers or agents which protect the acﬁve
benzimidazole compound from rapid metabolism, degradation or elimination may also be
used. Controlled release formulatibns can also be used in accordance with preferred
embodiments. _

[0290] In another embodiment, one or more anti-proliferation compounds may
be administered in conjunction with one or mote other anti-cancer agents or treatments to

produce optimal anti-proliferative effects. Anti-cancer agents include, but are not limited

uracil nitrogen mustard, chlorambucil cyclophosphamide, iphosphamide, -cisplatin,
- carboplatin mitomycin thiotepa dacarbazine procarbazine, hexamethyl melamine,

tnethylene melamme busuifan, p1pobroman, and m1totane), antimetabohtes (methotrexate,
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[0292] While a number of preferred embodiments and variations thereof have

)

been described in detail, other modifications and methods of use will be readily apparent to
those of skill in the art. Accordingly, it should be understood that various applications,
modifications and substitutions may be made of equivalents without departing from the

spirit of the invention or the scope of the claims.
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Genus VIII;
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, Cs;-Cos cycloalkyl, substituted C;-Co cycloalkyl, polycyclic
- aliphatic -groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl,
" naphthyl, ‘substituted naphthyl, heterocyclic alkyl, polycyclic heterocyclic alkyl,
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;
o wherein said substituted polycyclic aliphatic groups, substituted phenyl,
. substituted naphthyl and substituted heteroaryl contain 1-3 substituents, wherein said
substituent is selected from the group consisting of I, halogené, alkoxy group,
substituted a]koXy, alkyl, substituted alkyl, dialkylaminoalkyl, hydroxyalkyl,
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hydroxyamino, alkoxyamino, carbonyl, OH, OCH;, COOH, COOR" COR’, CN,
CF3, OCF3, NO2, NR'R’, NHCOR', and CONRR"; and

wherein R’ 1s selected from the group consisting of H, alkyl, substituted alkyl, Cs-
Cy cycloalkyl, substituted C3-Co cycloalkyl, polycyclic aliphatics, phenyl, substituted
phenyl, naphthyl, substituted naphthyl, 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.

2. The compound or salt thereof of Claim 1, wherein said polycyclic aliphatic group
is selected from the group consisting of adamantyl, Dbicycloheptyl, camphoryl,
bicyclo[2,2,2]octanyl and norbornyl.

3. The compound or salt thereof of Claim 1, wherein said heteroaryl and said
substituted heteroaryl is selected from the group consisting of pyridines, thiazoles, isothiazoles,
oxazoles, pyrimidines, pyrazines, furans, thiophenes, isoxazoles, pyrroles, pyridazines, 1,2,3-
triazines, 1,2,4-triazines, 1,3,5-triazines, pyrazoles, imidazoles, indoles, quinolines, iso-

quinolines, benzothiophines, benzofurans, parathiazines, pyrans and chromenes.

4, Tﬁe compound or salt thereof of Claim 1, wherein R; and R; are independently

selected from the following:
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5. The compound or salt thereof of Claim 1, wherein the compound is selected from

the group consisting of the following compounds:
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N N V-27 and N V-28. 6. A conpound or salt thereof
represented by the formula: R, H NN\Rz N MOR

Subgenus | a; wherein L and M are independently

sel ected fromthe group consisting of H alkyl, _
al koxy, aryl, substituted aryl, hydroxy, hal ogeng . ch2007
am no, al kylam no, nitro, cyano, CF3, OCF3,

CONHR and N I; wherein Ris selected from group
consi sting Cl-C5 al kyl, benzyl, p- fluor zyl
and di - al kyNagf n8%al kyl, wherein said C-C5 al is
sel ected from group consisting of a straight)=o
hai n, branched or cyclic alkyl; mherein R and R are
ndepende sel ected fromthe @

tuted al kyl, C3-C9 cy

sbstituted pheryl, naphthyl, sSuf
naphthyl het erocycl i c al kyl, pol ycyclic heterocyclic
al kyl , heteroaryl and substituted heteroaryl, wherein
said heteroaryl and said substituted heteroaryl
contain 1-3 het er oat oms, wherein said heteroatomis

i Adepeficempoynd of sitthercofireprssented byrtbeifprawhsi sti ng of
nltrogen oxygen and sul fur; wherein said substituted
polycycl' | i phatic groups, substituted phenyl,

substi t uf k@ﬁpht | and subgtituted heteroaryl
contain 1-3 erekn shid substituent 'S

V-28.

selected fromtHhe gr i St ﬁHH 2halogens

al koxy group, [ XY, |, substituted
al kyl, dial kyl aimi noal kyl , hydwoxyal ky®, drox m no,
alkoxyan1no car bonyl, OH, OCH3, COCH, >, CN,

CF3, @BESin DGR INRuR ind idaiditly @[Héte@@ﬁhﬂhe @86 %di‘?gxsﬁing of H,
March 2007 wherein R is sel ected fromthe@g(rou
cikyl atkpry asyl, pubshfuted aryh fydraxyuhdeec ripino, @lcylamino, 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 Ry and'Rz are independently selected from the group consisting of H,
alkyl, substituted alkyl, C3-Co cycloalkyl, substituted C3;-Cs cycloalkyl, polycyclic
aliphatic groups, substituted polycyclic aliphatic groups, phenyl, substituted phenyl,
- naphthyl, substituted naphthyl, heterocyclic alkyl, polycyclic heterocyclic alkyl,
. heteroaryi and substituted heteroaryl, wherein said heteroaryl and saidr substituted
'heteroaryl contain 1-3 h_etéroatoms, 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, alkoxy group,
substituted alkoxy, alkyl, substituted alkyl, -dialkylaminoalkyl, hydroxyatkyl,
hydroxyamino, alkoxyamino, carbonyl, OH, OCH,;, COOH, COOR" COR’, CN, CF;,

OCF3, NO;, NR'R’, NHCOR, and CONR'R"; and




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

pol ycyclic aliphatics, phenyl, substituted phenyl,

napht hyl, substituted naphthyl, heteroaryl and

substituted heteroaryl, wherein said heteroaryl and

sai d substituted heteroaryl contain 1-3 heteroat ®8.p 2007

wher ei nsalifdr tm e 9§ﬂ§ C gﬁt )
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s Whf eycloalkyl, ThibstintadoGRd, ayclpalkyl, tpoéyegolic afipiatias, nphenyl, substituted
rein th ound is lected fr th ro .

c @ﬁ%%t Pﬁ&lefa? fuind g ﬁa? c]EﬁV‘HB%FB{g and iquhpttiged fheieragryl, wherein

_ st Nle@r ClndVshlaSsBstithted he&r&ﬁyla@&talﬁ) 191 Hétéfbat&fné\' Hherein said

. conpound or salt thereof represented b

t [hetefqat(mm lisaindepe¢nBently ddlegteRAronNthe grivuv/icSugiag od nittcgen oxygen and

wher.ein L and M are independently selected fromthe

gF "consisting of H alkyl, alkoxy, aryl,

sgbst i trut eSmpbutld, or@&ﬂﬂ "tlfél‘ébf o @1@1&%" wiRMif the @ hﬂlﬂls@@iected from

nitro, cyano, CF3, CONHR and N

the gropeeasisistimg D%th§§¢1§b’ﬂ@glc¢mmﬂﬂﬂhe group consi sting of H,

A -G al kyl, benzyl, p- fI robenzyl and di-al kyl am no
al kyl, wher ei n sai ﬁﬁji(.ls sel ected firomthe
gb6QUR
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S-6, S-96 and

=" N
A0
N
-0
N S-97.
8. A compound or salt thereof represented by the formula:
H
R1_N
| A\
R Subgenus Ila;

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

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

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

'naphthyl, substituted naphthyl, heterocyclic alkyl, polycyclic heterocyclic alkyl,
heteroaryl and substituted heteroaryl, wherein said heteroaryl and said substituted




consi sting of a straight chain, branched or cyclic

al kyl; wherein RI and R2 are independently sel ected
fromthe group consisting of H al kyl, substituted

al kyl, C3-C9 cycl oal kyl, substituted C3-C9 cycl oal kyl,
pol ycyclic aliphatic groups, substituted polycyghgghzmn
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o A AL RO 1
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apkfmyl %qmg{yf qyg ﬁklwph thyh. he@ow]c p%pklg/qtltuted eteroaryl, wherein

| ,
pﬁeg el;,éz‘('iﬁglstglﬁ{ gctﬁcé &\ﬂﬁ%ﬁlﬂh%%}%tﬂ&?ﬁy &ﬁ@%lbsu Sl,llte%ée wherein said

nhghnohgom ishietepeodenyly seledted divsd iteudredb batsestiog oy hitrogen, oxygen and
q ein said heteroaryl and said substituted
oaryl contain 1-3 heteroatons, wherein said
h9t er ozh®BdhSoundde RANGBRLE ¥f EREAE %efeﬁrpﬂ@etchﬁpgﬁlﬂh@ selected from
consisting of nitrogen, oxygen and sulfur. 9.
the gr@mm@alﬁmgwftbalﬁzﬂowwmp@ﬂ € aim 8, wherein the
m ound is selected from the _group consisting of the
*vvlngcon'pound NHHMNNY O\ H O- NNN
#3 and No T-8 10. A mund or salt t of

r epr, ,\. bhe mul a: O O H
and T-83.

10. A compound or salt thereof represented by the formula:

— H
/NR2
he

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

A—=Z
=

Subgenus Hb;

_alkyl, alkoxy, aryl, substituted aryl, hydroxy, halogen, amino, alkylamino, nitro, cyano,
CF3, OCF;, CONH,, CONHR and NHCORy;
wherein R is selected from the group con51st1ng of H, C;-Cs alkyl, benzyl, p-
ﬂuorobenzyl and di-alkylamino alkyl, wherein said C;-Cs alkyl is selected from the group
consisting of a straight chain, branched or cyclic alkyl;
_ wherein R; and R, are independently selected from the group consisting of H,
alkyl, substituted alkyl, Cs;-Cy cycloalkyl, substituted C;3-Cy éycloalkyl, polycyclic




HN Rz RAN R p Subgenus flb; wherein L and M are

i ndependently selected fromthe group consisting of H,

al kyl, al koxy, aryl, substituted aryl, hydroxy,

hal ogen, am no, al kylam no, nitro, cyano, CF3, OCF3,
CONH2, CONHR and NHCORI; wherein R is selected f§gmy 1007

t Si o . - - e .
flrhgo?;g’%g Erzo? Qaﬂ%u [ ?:gl Ollfbgr‘r:lgr:} oaq@fl%(r?é}%q g’rg@rﬁl léaslr&gsumt?d phenyl,
Clna@ahgall kg«kbstimtaielrmphthyl f hetenotyrdicg raﬂqzﬂ; pobrgtlrt iegpradyclic alkyl,
ra nched or clic alkyl; erein. R .
' <f b%@ﬁa@ﬂiw)%few}cl am'f saith 1%%@0?5% 'fhid Usubstituted

C%ﬁa‘r&ﬁtln&n@cﬁn h-3 hétkio¥lomsS Witdid 'éfuﬁ qleﬁilrga)fé)m 1@11 endently selected
cycloal substituted C3-C9 cycl oal kyl, polycy

ngthvmr@lp @o6iFtingifinihegencoxyigen p@d sxéfmb;st i tuted

poI ycycl ic.aliphatic ups substi tuted

ey ereif ot e Tl ORE AR HE ot otysttued phenyl
a|skb’§t1,tut&13| d}ﬁlﬁﬁ)ﬂ' éﬁldhﬁﬂ)@tﬁi@ﬁé)dcﬂlété‘roﬁlyhébntamh F—B%ﬂ%@t‘iiﬁént@nﬂherem said
substituted heteroaryl, wherein said hetero

s hlptisisnt s ¢ selested Feme ke rgouRe onngstingl o8 e t%e%ngo redkoxy group,
Msll% %H;i ec? a 'aﬂ(09§ t eﬁlﬁ?lté 0 rg.lbssu t%&l Ie? e n Hiaﬁgﬁﬂuﬁ&hﬁ hydroxyalkyl,

group’’const &t ing en a
s hb;cﬁmxyam\dna,r slkox wadifb, Sd.dtﬂidnlyl uEd QGB:HIay C(S@ﬂ)Hc cgophaRe, CN, CF;,

b tuted ph bsti tuted ht hyl d
SO e R MY MR Smd s ubst  tuent s
wher ei th%l%ﬁrg]%( ﬁ%@lﬁ&ﬂe& ﬁ%ﬂ{thhgf(ﬁlgylc%ﬁ&&ﬂl&f&(ﬁngj ks {)&fﬁ&gd alkyl, Cs-

consi sting al ogens
alk myyloaﬂﬂykyﬂubstsuﬂ@dtﬁti-@i eyjcladtlkylL podlcgd:lky h]aphammlﬁhyhyl substituted

dgﬁr% lﬁé@b.f hb il i h 1 é?gjteﬁg?é g‘n %1%% Iljlgteroaryl wherein

NE2idR hetdNsdpidRand 808 sEbINRE ’heﬁ:?(%.ryw&frﬁdlﬂ 15 He%r&i%rﬁ§t@ﬁ’erem said

fromthe group consisting of H, kyl, substituted

ah@tproatoggis Iggemy@ndamklpptedmmq qu c@@isg@ag of nitrogen, oxygen and
% aIkyI pol ycyclic aliphatics, phenyl, substituted

phenyl naphthyl substituted naphthyl, heteroaryl and

suhst i Thé e@knb@hﬁr ORg thed€ € ITains D dwhafeﬁr ©8bnpdBad is selected
id substituted heteroaryl contain '1-3 het er oat ons,

a
from tﬁh&o@pﬁ%%st@g ofhdedpBavismermpparishendent |y sel ect ed

fromthe group consisting of nitrogen, oxygen and
ur. 0
N
T-88,

2@«@? Q~~J§3

T-89,

T-91,

3 - 12, A use of at least one compound or salt thereof of Claim 1 for the preparation of a
| medicz_iment for freating or preventing an allergic reaction and/or for inhibiting cytokines or

leukocytes in a mammal.




11. The conpound of salt thereof of Caim 10, wherein
the conpound is selected fromthe consisting of the
foll owi ng compounds: \N T-88, T-89, ~\ \ ~~ N T-90,
T-92, NO \ N T-94 and T-96. 12. A use of at |east
one conpound or salt thereof of Claim1l for the gparch2007

prigpar athe Qe Qff @aint88] GABRH s4i@ 'mddi@Rtehd Gurer COIE)IPI?SGS at least one

preventing an allergic reaction and/or for 1nhi I ng
additiogaloinigredenb whidheiskantiye 68 reducangraintrast. onb1§niddar asbo@06Y with said
all 13. The use of G aim 12, wherein said nedi canent
CHUFPHOR conprises at | east one additional ingredient

whigch itheagt o¥ €ldim TR AMCEH Bld 4988t oRNSIENSI MBredient is selected
associated with said allergic reaction. 14. The use

from diie @rompmonSistinghef ei shodaicting . lad@mstrgioragosidyliat loogatting r-adrenergic

..ngredi,ent is selected fromthe group consisting of a. .
agonit g ERUEHmES BRI EISRETE TYBIoD, FHCURGECiE g o coffostarid
an infla3dnAGH SN MrGeleRAS AMitiior aRa @Gﬁdtﬂérﬁ:_tr@é@bﬁ? ant&ponist.

phosphodi est erase inhibitor, an anticholinergic agent,
aléort ilbosuserd apy oan dfnClaampaldold wheteiat snid rag|least eone additional

. {00 .bi . and | eykotriene receptor a onist. 15, .
imgredfB F ch R Ny G S s P, SR cp i BRROU G Bparmaceuticaly
acceptabRsdilueme addi tional ingredient is conbined with said

at | east one conpound or salt thereof in a

phér madBetsecel any ongef (Jaia £2-4.| whanein saig merieamepsb ispformulated for

o 05 B Ly ML 20 L ot 10

per kgsodyatdiglitiper énf at a dose of about 0.01 ng to about
se

G0 m T6E ST Tibai's WeCaraih TedhBeRuT i ged for divided
admin®dtdded saiﬁ%é&iaﬂe?ﬂa?ﬂel‘?gdiéﬁjt&vﬁgseS at regul ar
periodic intervals.

18, The use of Claim 17, wherein said regular periodic intervals occur daily. .

19. A use of at least one compound or salt thereof of Claim 1 for the preparation of a
medicament for treating or preventing asthma in a mammal.

20.  The use of Claim 9, wherein said medicament further comprises at least one
additional ingredient which is active in reducing at least one symptom associated with said
asthma.

21.  Theuse of Claim 20, wherein said additional ingredient is selected from the group

~consisting of a short-acting Bo-adrenergic agonist, a long-acting B;-adrenergic agonist, an
.antihistamine, a phosphodiesterase inhibitor, an anticholinergic agent, a corticosteroid, an
inflammatory mediator release inhibitor and a leukotriene receptor antagonist.

22. A use of at least one compound or salt thereof of Claim 1 for the preparation of a
medicament for inhibiting cellular proliferation in a mammal.

23.  The use of Claim 22, wherein said medicament further comprises at least one
additional ingredient which is active in reducing at least one symptom associated with said
cellular proliferation. _

' 24.  The use of Claim 23, wherein said at least one additional ingredient is selected
from the group consisting of antifungals, antivirals, antibiotics, anti-inflammatories, and anticancer

agents.




18. The use of Caim17, wherein said regular periodic
intervals occur daily. 19. A use of at |east one
conmpound or salt thereof of Claim1l for the
preparation of a nedicanent for treating or
preventing asthma in a mammal . 20. The use of O @n 2007
195, V\’hq'zl.@'u.@e SRchiffesh Cangah \,?,%Mrzﬁh@‘{“ GRIREdiS6R MertE@R s selected
one additional 1 ngred ent ich 1s active in ré%u0|ng
from dhe |goapt copnistisy mitabimlaagoagent, echtimetdbokitei N A stutten . topdisomerase [
. _The use of aim 2 erein sai.d _addjtional
pmso?ﬂﬁ?‘@%ﬂné‘?{?se&tp%lé?negjp\é‘%,%f‘}%%a?‘i@1@41883130%%3i sting of a
shert - aating ¢BanPdneNS BlAmIINN S wheinO8Hd 3k 1bAD one additional
) 32-adrenergic agonist, an antihistam ne, a
mgre(i}ﬁﬁslp reomhbast evidls eaid retiledst one campand ioc veltitherefi in agbarmaceutically
acce %bﬁeocgfi ctost eroid, an inflammtory nedi ator rel ease
PR BI't0r and a | eukotriene receptor antagonist. 22. A

uge. of Tat ukeasinyosf SRORRMED-05 Wialréin tshiarBeficlenPistfofulated for
1l for the preparation of a nedi canent for inhibitin

providipg paidl g lepyt one Fempeynsirerisalt shenentship dosenf abpet Q@mgfto about 100 mg
' in said medi canent further conprises at
perk%%e@ér{%%%etp@g(gﬂé{?“ onal ingredient which is active in
r asluci Mhe afse | faslaion@7s ywhatan sakis anidihednwid Homailgled for divided

.cellular proliferation. 24. The use of Caim 23,
adml%%q}s?gidﬁseétat resalar pemediaidevaldnal i ngredient is

sgbect ef yde O ZQﬁﬂ%incﬁfﬂsﬂe?ﬁlﬁq&n%ﬁicq{ﬂtewaw daily.

antivirals, antibiotics, anti-rnflianmatories, an

abd.i cancesthodggmmaringlbecodnpdand br 200he26f of lhenusd as défined in Claim

Ci}]ai m 23, wherein said at | east one additional

i NGPBHUA% is selected fromthe group consisting of

al kyl ati ng agent, antinetabolite, tter,

t opoi sonerase | poi son, topoi sonegrage || poi son, DNA

bi nder nd spindl e i son. .26.. The NHRINY ., one, of

d ai msfeiél%? ngroélflﬁq?ﬂn@ fpmiden o t)ine addi t | éngﬁh a compound

i ngredient isConbined with said at | east one conpound

or salt there iLQ_a pharnmaceutically acceptable

di luent. 27.  Thdf uSkepef any one of C ains 22-25,

er ej ' fornul at ed

| d negiednent | for. i di.ng.
\é%valga Oq%glcilét one Cge n’BoumS:?r%’P' QPWgt%gFSgg?te’%fr’gd\éétﬁ g@gmg formula:

f nme
of 0.0 NOg about 100 ng per kg body wei ght
pB;r-,i—da N .\T?b use of Claim27, wherein said
mediA msﬁt i &)¥ornul ated for divided adninistering of
saitl dosés atMr egular periodic intervals.

performing a reductive amination to said first intermediate, thereby forming a

N /N0
e 7

'second intermediate having formula: L H M ;

reacting an acyl chloride with said second intermediate, thcreby forming a thjrd

B

= = NO;
R SNE TN
"HTAAY N\ Y
intermediate having formula: L H M ;




29. The use of Claim 28 wherein said regular periodic
intervals occur daily. 30. A nethod of preparing a

compound or salt thereof of Genus | as defined in

Caim 1 conprising: Br :1\ reacting a conmpound

having formula: L NHNH2 with a compound 0 NO2 g 2007

havi ng 3 r st : : :
ot er maci Sl fid Micd pRGRERAC U b 3\oprth fnteqnogfate having
M perform fg a reductlve am nation to said first

i nt er medj at\e, 't /rﬁ”'ﬁ?ga 0//"~ iNO2 H2NH Ol ~

second irfter{ftil} g formula: Mreacting an acyl
Ior| de with/sai sec d |nter di ate, thereby
athird ON®2 RIHRY ,) internediate

haV' ng réa@fiﬁ@' ah abylHeibridel 4vith MRtC tbL@tQOYnterﬁl%ﬁfdfé NHere®Y Forming a

third internedi ate, thereby formng a fourt

i wp@ppendi cusalt heveofgf GonR [ NH2 |, HN \ | forrrul a: LHM

; and reacting an acyl chloride with said fourth

internedi ate, thereby formng a conpound or salt

t Ber eofs @EthGe 0 freparingla conphb 0fl s ihBfe8 P Gdtths & as defined in Claim
conmpound or salt thereof of Genus Il as defined in

Cll &PRPTISNGonpr i si ng:

7R
BI’—"u _
. 9 /" NH-NH,__.
reacting a compound having formula: L with a compound
O
)‘\(\l NG
g N2
/'
having formula: M , thereby forming a first intermediate having formula:
L T = -NO
e N\, /
SN
M ;
reacting said first intermediate with cyanide ion, thereby forming a second
ey == NO, |
1 N
NC7 A\ | _/)
intermediate having formula: L H M ;
performing hydrolysis on said second intermediate, thereby forming a third
N —_NO, |
A e
intermediate having formula: H M ;
reacting said third intermediate with an alkylamine, thereby forming a fourth
Ri~NH g \ 2 NO2
Zaav
. intermediate having formula: L H 3




Br I / NHNHZ reacting a conpound having fornmula: L

with a conpound 0 ~y J NO2 having fornmula: M,

thereby formng a first internediate having fornmul a:

NO BrL~ H\I ,, 2 M reacting said first internediate

W th cyanide ion, thereby form ng a second NO2 -~ NGBLL No7

~lJ in urggl%i : j . ai M]ﬂ% ' . :
hydr ol 3? S ohﬁgﬁif%@?eg%?}%ﬁ?ﬁgé?}%gw;{ e, t é?ﬁe%%/ iHermediate having
form ng a_ghi OQM, nt er medi at e havi ng

formula: 'L HM rEadH g_Zaid third intermediate with

an al kyl am e"/ ebyaformng a fourth RI-NH ,NO2 O

/ famula i nt ér medithte” Rbving;hodnula: L HM 118 |1 9

March 2007 reduci,ng, sai.d fourth_ internediate; thereby |
for m nEFASURE f4th AF¥ ERREHS AV sl fGfth Aptepsdgigs diereby forming
f @biipdid dr skt Merec®RPGERRGEI N an acyl chloride wth

said fifth internmedi ate; thereby formng a conpound

or salt thereof of Genus Il. 37. A nethod of preparing

a39.onp%uﬂl%th%ﬁ 5% Il)rtepatn%egrae g(f)ml%un <g]rl'lss’al1:I Iere% 09 %'erlmrllse ?Hlag defined in

Claim 1 comprising:

NH—NHZWith a compound

reacting a compound having formula: L

o YA

having formula: M in the presence of a Lewis acid, thereby forming a

- intermediate having formula: : ;




Caim1l conprising: Br ; / NH-NHZ reacting a conpound
having formula: L with a conpound -NO2 having
formula: Min the presence of a Lewis acid, thereby
formnga -~-NO2 \ MBr e K& N first internediate
having formula: L Hreacting said first intermedsgtenaoo07
VVI t h a | f g
e P PRy AR repey s @ fourth
hydrol yS| s on sai d second inter npe N2 t her eby

ting said third

formula: LH 119 9 Marchy 200 :
thereby formng a

intermediate with an al,—kN'I AN
fourth N2 HR N1 |\?’k?l ternmedi at e havi ng
f Qiterlcdiats Rk fognsal d f & M er medi ate; thereby -

formng a fifth internediate having N H2 H 1
reducing said fourth intermediate; thereby forming a fifth intermediate having

= NH;
\/
H |
R1'—N?’_I R \ M
o SN
formula: L H : and

reacting an acyl chloride with said fifth intermediate; thereby forming a

compound or salt thereof of Genus IIL.

33. A method of preparing a compound or salt thereof of Genus IV as defined in

Claim 1 comprising:

NH-NH,

reacting a compound having formula: L with a compound

o &

having formula: M , thereby forming a first intermediate having formula:

second intermediate having formula:

120




R- NIIll M N formula: OL H; and reacting an acyl
chloride with said fifth internedi ate; thereby formng

a conpound or salt thereof of Genus IIl. 33. A nethod

of preparing a conpound or salt thereof of Genus IV as
defined in Cdaiml conprising: Br / NH NH2 reac jnQu o7
conpou : : . :
havi ng??dgfr}?r% lﬁggc%q,r t %r‘g%}&%g#n@uﬁl gqgggﬁgf%tlte’q}l%y forming  third
internedi ate having formula: J WBIO2LH  per f

ormng a reductive amnation to g first

internmedi ate, thereby fogfmng a i\ MH2NL// H
second i nternedi ate hgw %. 0 120 9 March 2007
reacting an acyl chloridé ﬁ; id second

| pteiiRtitehRind RengRY forming aHhird J.~-NOZ 0 R HN
i nternmedi ate having fornmula: LH reducing said third

i nt er neivging  satch hirlbiptdrmediateg ter¢hyuformingna deurtd indererediate having
haVi ng ""NHZ I - J"‘" —-/NHZ

formula; L ; and

reacting an acyl chloride with said fourth intermediate, thereby forming a

compound or salt thereof of Genus IV.

34. A method of preparing a compound or salt thereof of Genus V as defined in

I3 \
N
/ NH=NH,

Claim 1 comprising:

reacting a compound having formula: | with a compound
/\n/\(\. .
O // r

having formula: M in the presence of a Lewis acid, thereby forming a




R HNformul a: LH ; and reacting an acyl chloride with
said fourth internediate, thereby formng a conpound

or salt thereof of Genus IV. 34. A nethod of preparing
a compound or salt thereof of Genus V as defined in
Caiml conprising: NC NH-NHZ reacting a conpOUfgharch 2007
having formula: L with a conpound Br O having

formula: Min the presence of a Lewis acid, thereby

f or m ngeasting said NEcdnd stterinetiatenwith amealhﬂainhg:, filorehyl forming a third
LH perform ng hydrolysis on said fir I nt er medi at e,
thereby formng a second Br Jr/~ < i nternmedi ate
having forrmula: H 121 9 I\/Iarch 20 7_}react| ng said
second internediate wt ne, thereby
formng a third Br HR‘«’~ M internediate
having formula: OL H regtty. s@aid third internedi ate
Mlttmdwyfahﬁvm%anulat here } forfing a fourth RCN YM

f I 0O .
perf or {ﬁaﬁtén%y%}getﬁjﬁr}‘é egﬁe %\?é:j‘g 3%%‘% lgpnb}?fegx’ty gforming a fourth
thereby formng a fifth O0OOOH

intermediate having formula: L H ;

performing hydrolysis on said fourth intermediate, thereby forming a fifth
= _.COCH

intermediate having formula: ;

reacting said fifth intermediate with an alkylamine, thereby forming a compound

or salt thereof of Genus V.,

35. A method of preparing a compound or salt thereof of Genus VI as defined in

2 U
/ / NH-NH2

Claim 1 comprising;

‘reacting a compound having formula: L with a compound
m 5
o LA
having formula: M. | in the presence of a Lewis acid, thereby forming a first

intermediate havin g formula:




J~"NHR N Ointernedi ate having fornmul a: reacting said
fifth internediate with an al kyl am ne, thereby form ng
a conmpound or salt thereof of Genus V. 35. A nethod of
preparing a conpound or salt thereof of Genus VI as
defined in Caim1l conprising: O2N | / reactinNggfarch 2007
conpou [ : Ui
"/ Br E%\?Fﬁ% S?%rfrirﬁf E:I{laﬁ}ilﬁdnkaté r?gltﬂbgle gl‘r{?géq%l? tgl Lew s ng a second
acid, thereby formng a first CY~-N O2Ni nt er nedi at e
having formula: LH 122 9 Mar 07 reacting said
first internediate with a _cyanj ion, thereby formng
a second ~;CN 2N i /[ NIt i nt er medi ate havi ng
formula: L/ H perfornads Rlysis on said second
| e : y fafmngHa third -000H i M OZN-
/mlfl [ n?dée?frlr%é?éa{bg&ﬁg\?i ng fornmula: reacting said third
i nt er mpeifammengi kylkdrapsialoky badn seegndt heeratediate rthenelyy dorming a third
fourth 0O NHR2 ' M O2Ni/ intern&sie’t)ﬁte havi ng
formula: L Hreducing said foyrthy T nternedi at e;
thereby formng a fifth inter Flj/ate havi ng
M

intermediate having formula: L H :

reacting said third intermediate with an alkylamine, thereby forming a fourth

intermediate having formula:

reducing said fourth intermediate; thereby forming a fifth intermediate having

formula:
reacting an acyl chloride with said fifth intermediate; thereby forming a

| compound or salt thereof of Genus VL

36. A method of preparing a compound or salt thereof of Genus VII as defined in

~ Claim 1 comprising;

123




Ol LNHR2 40'~:N H2NLH fornula: ; and reacting an

acyl chloride with said fifth internedi ate; thereby
formng a conpound or salt thereof of Genus VI. 36. A
met hod of preparing a conmpound or salt thereof of

Genus VIl as defined in Cdaiml conprising: 123¢&urch 2007

March 2007 0 2 N - NHNHZ reacting a ound havi ng
formula: L with a conpound O Br da+ing ormula: Min
the presence of a Lewi s acid, therebykf’ poNg, first

A
Br OZNEYCtipg -4 Fomppywst dewingt formalai ng for nul a: M with a compound
reacting said §irst internediate with a cyanide ion,

thereby formng a second RCN OZNL H internedi ate
havi ng for nulf?jgf}erform ng hydrolysis on said second
intermedi ate, t "forming a third i COON OZN' ''N

;Eﬁlg iehGhgedi age havi 1ﬂgthet, g e{%}}c@ afla ]':!e% a ﬂciﬂep%lyfnﬁir‘llging a first

intermediate with am ne er eby

a fourth O 0 2 N NHRZ j di y Baving formula: L
M reduci ng said fourthtgmfrte \e_//thereby formng a

fifth internedi ate havi nl_g
mtermediate having formula: M ;

reacting said first intermediate with a cyanide ion, thereby forming a second

X = CN

intermediate having formula: - H M ;

performing hydrolysis on said second intermediate, thereby forming a third

N = _COOH
OZN—/ P \ \I _/) _

intermediate having formuta: L H M :

reacting said third intermediate with an alkylamine, thereby forming a fourth
O

N _/lLNHR
OQN?/ ﬁ \]_/) 2

intermediate having formula: L M ;

reducing said fourth intermediate; thereby forming a fifth intermediate having
0O
T __))LNHRZ
2N / - N \I /
M

. formula: L H

;and
reacting an acyl chloride with said fifth 1ntermedlate, thereby fonmng a

‘ compound or salt thereof of Genus VIL.

37. A method of preparing a compound or salt thereof of Genus VIII as defined in

- Claim 1 comprising:

24




OHZN "/ NIANHRZ formula: L HM; and reacting an

acyl chloride with said fifth internedi ate; thereby
formng a conpound or salt thereof of Genus VII. 37.

A net hod of preparing a conpound or salt thereof of
Genus VIl as defined in Caim1l conprising: 12énzrch2007

March 2007 NC a,- NH-NH2 reacting a ound havi ng
formula: with a conmpound O havi nmdﬁa: Min the

presence of a Lewis acid, thereby for/engny-NH,St  Br

NC *// T¢qcting )2 icompeynsd havieg Haunwa: f obnul a: L H Mvith a compound
perform ng hydsolysis on said first internediate,

thereby formng a second Br HOOC | internediate

havi ng for nula: i reacting said second internediate

with an al kyl amipe tBﬁereby formng a third O\ Br ~

Rh!i{’/\ilng ltstndlq:1 Nt @&f medi atjg tﬂ@ﬁfe@&ct%%rf Gvis bacid gqéarel;bgnfonning a first
[
n

reactTng sald third internetiate with a cyani
thereby forming a fourt \\ o BrCN RRHN L/ - H
~(/ internediate havNﬁW; perform ng
hydrol ysis on said four{f7i ﬂerme ate, thereby

f oYierinegiate favingnformula: Mo

performing hydrolysis on said first intermediate, thereby forming a second

HOOCE} N \i _/)

intermediate having formula: H M :

reacting said second intermediate with an alkylamine, thereby forming a third

- RHN. SN\ ;_/)
intermediate having formula: L H M ;

reacting said third intermediate with a cyanide ion, thereby forming a fourth

O W v .CN
RN 72N \ {-/)
intermediate having formula: M >

performing hydrolysis on said fourth intermediate, thereby forming a fifth

0 W » .COOH
R1HN: I N \ |/
intermediate having formula: L M ;

reacting said fifth intermediate with an alkylamine, thereby forming a compound

or salt thereof of Genus VIII.

- 38. 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 compounds or

salts thereof of Claim 1.




O\\\ ~~) COOH RIHN' N X ~!/ intermedi ate having

formula: Mreacting said fifth internediate with an
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