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are activated in cancer cells. The ERK pathway plays a
central role in regulating mammalian cell growth by
relayi ng extracel lular signals fromligand-bound cel
surface tyrosi ne ki nase receptors such as erbB fam |y,
PDG-, FGF, and VEGF receptor tyrosine kinase.
Activation of the ERK pathway is via a cascade of
phosphor yl at i onIerraNESOUshaNTIVEgAIM IRARIMENGASL | vat i on of
Ras. Activation of Ras leads to the recruitnment and
activation of Raf, a serine-threonine kinase.
Activated Raf then phosphoryl ates and activates
VEK1/ 2, which then phosphoryl ates and acti vates

ERK1/ 2. \hen activatedg &Rg&éz phﬁgshorylates severa
downstream targets inv < i tude of cellular
event s THICpatEht tbctiHeatKaing thk behemgepriviily of U.S. Application
transcriEtlonaI activation. The ERK/ MAPK_ pat hwa
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ctiva n mn Ras. genes Ich are
upsmma&mmdmyﬁa%ﬁﬂ&p are nutated in several cancers

i ncl udi ng col-orectal, nel ana o breast and pancreatic
’ tunors. The high Ras acti3£¥gg?§gécconpanied by

el evat etheffuéedal WhisyheurhniiBlita s Liibsitdr pRPdsivid Hns marked
addi tion, nutatjqns of BRAF, a serjne- threonlg@8¥
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entified in | anomas thyroid cancers
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smal I nol ecul es would be useful for treating a broad
spectrum of cancers, §uﬁﬂm§¥£L;mahﬁﬁﬁaﬁ%Ie mel anona,
pancre : ncer,
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phosphoryl ati on of ERK1 and ERK2. Thus, this |nventk%mnn
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substituted piperidinyl, substituted piperazinyl,
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brtredtjng asrubls tnfmtoediet@.t andinfidempyinfedtion) in ahirsan corppidsing
(and preferably 1); and R1, R2, R8, R35 and R36 are as
defi ned below. This invention provides conpounds of
formula 1.0 (for exanple, as described in any one of
Enmbodi nent Nos. 1 to 90) in pure or isolated form
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anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, or 1)
chenot herapeutic agent. This invention al so provides a

woreaohoos20§ treating cancer in a patient in neeRCDUSBOTINTSS

_ conposition

treatnment, said nmethod conprising admnistering to
said patient an effective anount of at |east one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound of
formula 1.0 (for exanple, as described in any one of
Enbodi nent Nos. 1 to 90) in conbination with at | east
OnRintifisderinglan Ffetive anfi-vifal dmodiicbfitSdbdhpotnd)or$h @@k 1, I1, 111,
transduction inhibitor. This invention also provides a
me?Mdd of treating cancer in a patient in need of such
treat ment,n salngethod conprising adm ni stg§ing to
sai d patlen?Iaﬁ effective amount of a phar naCeeEital
onprising an effective anount of | east

one (e.g., I\2 or 3, 1 or 2, and usually 1) cnpound

of formula 1.0 ) gaApl e, as deseri bed in any COzH
of [ ‘to 90) in conmbinatign wth

| east aqpe g5—~4, 2 or 3, 1 or 2, i

si gna i ®n i nhi bitor. Thi s~

provi des a NE®Med %Hor treating |urMg cancer, W&REtedtt c
cancer col ofDcancer (e.g., colorectal cancer)
nyeI0|d | eukem as (e.g., AM,, CM., and CNNL) ‘thyroid
cancer, nyé&t astlc syndronme (M), ddem
carcinona, epi dermal carci noma, nel anoms, ?ifiit
cancer, prostane cancer, head and neck canasrs (e.g.,

squcnnus cel | of tne head and neck)
cance [ : :

(e. g rcomas and rhabdonyo ) , sarconas,
MsocHaur obl ast onas, k|dney car scoedmas,
hepat onas, ankbdgkln sl ynphoma, multiple nyeloqu)or
anapl astic thyroid carcinoma, in a patient in need of

. such treatnment, said nmethod conprising adn1n|ster|ng
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Enbodi t.Nos,. 1 to 90)., This.,inventigon.al so provi des .
s hodbe iNeRran bR proviies inption (SP it p e Phpinfiate in a
C Oh@farC &ﬂﬁpﬁmﬁg a@m;m@t@hﬁg &6 EﬁEctﬁMﬁBib)tor}n%iﬂb&htd)f a compound

| eukenm as and u%&0|d cancer,
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eghgﬁ&ngtaﬁﬁﬁ&hg&gglogglanona breast cancer, prostate
cancer ead and neck cancers (e.g., squanous cel

cancer &he ityentieralse ndomé‘tsl@ unibdegage forwm thee is, suptablerfor
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1%rac rci nomas, nurobl astonas, kidney carcinonas,
non- degkin s l'ynphone, nultiple nyel oma,

or an aptﬁ@ triventidhy 80b PrHadss NHBdbAgE fRt {HAPLs duitabPRFEr
of, such treatpment, said nethod conprising

adRirAYenoss pginisrationdo sdnea comprising up ioebarid fiN0-rag (e.g., up
at 1 ;
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with an.effecti.ve anpun | east. one (e.qg., 1,.

or ' 3, *17fi bl o8 PR L corfBRting garitecidnateriaf, o
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cancer, pancreatic cancer, colon cancer (e.g.,

col orectal cancer), nyeloid | eukem as (e.g., AM, CM,
and CMWL), thyroid cancer, nye& odysplastic syndrone
(MDS), bl adder carcinoma, epidermal carcinom

nmel anoma, breast cancer, prostate cancer, head and
neck cancers (e.g., squanous cell cancer of the head
and neck), ovarian cancer, braln cancers (e g.,
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This invention also provides a nethod for treating

nmel anoma in a patient in need of such treatnent, said
woredonoes2eoNpri si ng adm ni stering to said pati ePCT/ES2007/003755

effective anount of at |east one (e.g., 1, 2 or 3, 1

or 2, and usually 1) conpound of fornula 1.0 (for

exanpl e, as described in any one of Enbodi nent Nos. 1

to 90), in conbination with an effective anmount of at

| east one (e.g., 1, 2 or 3, 1 or 2, or 1)
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met hod for treating mel anoma in a patient in need o
subaveRABFBWE, sai d net hod conprising admi nistering
to sai d’[ﬂ@&ﬁ\%p{mlqglsgf ?\%ﬁéé’&le%@gﬁg c81tn Bund of f rmulaI IL, I, or
phar maceuti ca I'on conprising Bn et Pect™V
anbdndr a;ihaahad:eaasall)omeﬁmb@ salt]therﬁof; fin the rihamlfa&;uaa’sf(h
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in a patient in need of treatnent, said nethod

c oFtavenQlly inigption of %ﬁ@f’fﬁ’g‘)fttbe sedirapent Bie cach mpmber ke group
: EHHFE d osi tion conprising an

e??eg%rlnv @ﬁ%&ﬁ Hi egfsgﬁgﬁe (e.g., 1, 2 or 3, 1

‘or 2, afilke mlsumhbly a]ls)) providesithd 1sé of arcmﬂpauﬂd of fdrmulal I[ 1, or

ex Ie asdes ed in of .Emhodi ne
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| eﬁ&ﬁldﬁ.ﬁﬁn( for Qntravknoﬁs ®fecBion Yocrasi@l 1 expectancy or reducing
chenot herapeutic agent. This invention also provides a
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admnistering to sald patient an ectlve anount

at gtogpst one (e.g.., 1, 2 or 3, 1 or 2, and usuaIIy 1)
15c:orrpound of formula 1.e for £xamy e .asesdescrl bed in

any one of Enbodi m%ﬁ%@%&%‘%—r nvention

al so pr ovqudes. Figet haidpionw p]hﬁrﬁﬁbbf@npﬁ%flﬁﬁﬁtaﬁoﬁaﬂﬁfeﬁéurves

patient in need qof _such treatmnment, said netho
coﬁ%ﬁ"r wgl%m%vg?%lﬂ@smsggaaaraaaﬂréﬂbeﬁﬂweh% Y%ntecrs
amount  @heaé 2! E8sire Q"lfép{c?s Slasm& fel%nﬁ(/lr%onéerﬁfan%n t@deurves
usual | y 1)- conpound of "fornul a for exanpl e,
desfer ipamppeularyinigadonsf offreinard vivetot hembhy hgmgg vgl)))nteenrm

conbination with an eff of at | east one
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descri bed in any one of Enbodi nent Nos. to

i nedsorption off tho dmeovhereadmainitensd gnpodaily @atlynrgpatlents

ancrea
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of Enmbodinent Nos. 1 to 90), in conbination with an
efF’cf%Ctt‘?dlléﬂtbﬁﬁuﬂﬂu%\‘zaa{ﬂmﬁeast one (e.g., 1, 2 or 3, 1
or 2, or 1) chenotherapeutic agent. Thls inventi on
al so provides a nethod for treating thyroid cancer in
a patient in need of such treatnent, said nmethod
conprising administering to satd patient an effective
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) conpound of formula 1.0 (for exanple, as
descri bed in any one of Enbodinment Nos. 1 to 90). This
|nvent| on aI so provi des a rret hod for treati ng thyr0| d
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at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)
conpound of formula 1.0 (for exanple, as described in
wapgo7ove1of Enbodi ment Nos. 1 to 90). This i nvRCI/US2I007/003755
al so provides a nethod for treating lung cancer in a
patient in need of such treatnent, said nethod
conprising admnistering to said patient an effective
anount of a pharnaceutical conposition conprising an
effective anount of at |east one (e.g., 1, 2 or 3, 1
Or 2, amtcomtiipgly yeekhirCERPOARRENE of thE Ewséht]lnoel{tfdﬂrprowde a
l e, . as described in any one of Enbodi nent Nos. 1
ffgg) d for tregfig nuiraldntastion iaa heme@pmsamm@mrmg an
| €8t ctRR%nti&il ambunfofd czﬁm sdud offorflitall) 1L, 111, or IV:
chenot her apeut1 ¢ agent. g I nvention afso provides a
nmet hod for treating breast cancer in a patient in need
of sucthreatnent sai d nmethod conppiySi ng

admi ni sterT™Fg to said patient an ef f ecty#&" anount of

at least ope (e.g., 1, 2 or 3, 1 or 2, land usually 1)
conpound of \f Ia 1.0 (for exanple, a§ described in
any AT Nos. 1 to0—90 i it} on

al so pnovi des~a nethod for treating ast_fgancer in a

patTent in need\of such treat pen
Sconpnsmé‘”ca Aistering to aid pati 8#P™an®sffective
anount of at ‘east one (e.g., 1, 2 or 3, 1 or 2, d
usual I'y 1) conpound: of fornula 1.0 (for, exanple, as
described 1 Y' one of Enbodi ment Nos. Ng0), in
conbi nat'i on th an effective anount of at, | east one
(e. g 3. 1or 2, or 1) chenot her dpeutj ¢
agen LofPhl so provi de | COH
treatlng ancer in a patient i uch

treagtyernt, said nmethod conprising-adainistering to

sai’d patient"8it ef fecti ve anount of a phateaiteuti ca

conposition éBRprising an effective anbunt of at (I¥ast
joone (e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound

of formula 1.0 (for exanple, as described in any one

of olEnbledimmeentichtly acdeptabl@ 3t fHetrenf) tovtee hinpan dly 2@ intravenous

prOV|des a method for treating breast cancer in a

pa(¥%nt in need of such treatnent, said nethod

conpr i simeerafiiembstiidniyg m@c&ﬁp&nﬁﬁéﬂ ferhuRT, Bf IEGETVEs a

anmount of har uti cal conp03|t|on conpri sing an
ef?‘gﬁ?‘i"{}’él% lng?e%ﬁ Hag!Vane (e.g., 1, 2 or 3, 1

150r 2, and usually 1) conpound of fornula 1, 0 (for
exanple ,as described in any one of Enbodinment Nos. 1

to 90), Hblnatlon with an ef f et grmount of at

| east one , 1, 2 or 3, 1 or 2, or|l)
chenDtherapEUtlc agent Thi s |nvent|on‘ al so provides a
methaq for tj iPbvari an cax \eREeA n
need o ) dat ment, said netho~ conp ng
adm-ntstening tyo said patlent ‘ tive\anount of

at l'east &fececyg., 1, 2 or &, 1 or 2ncemd asual ly 1)
conpound of f¥8nula 1.0 (for exanple, as descri be@a)n
any one of Enbodinment Nos. 1 to 90). This invention
al so prov%&eTgamnethod for treating ovar ancer in
a patient in|need of such treatnent, said t hod
conpri si ng aﬁn1n|ster|ng to said patlent ﬁb effective

usual l'y
des

bi nat i onvggctsh an ef fecti ve anmount of tcokigast one

20(e.g., 1, 2 QiaB, 1 or 2, or 1) chenotherapeutic (IVa),
agent. This invention also provides a nethod for
treating ovarian cancer in a patient in need of such
treatnent, said nmethod conprising admnistering to
said patient an effective anount of a pharmaceutica
conposition conprising an effective anmount of at | east
one (e g., 1, 2 or 3 1 or 2, and usually 1) conpound
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menopausal and prenenopausal breast cancer, e.g.,

hor none- dependent breast cancer) in a patient in need
wo@RoogneR218 r eat nent, said treatnent conprising PEEUS2007/003755

adm ni stration of an effective anount of a

pharmaceuti cal conposition conprising an effective

anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

usually 1) conpound of formula 1.0 (for exanple, as

descri bed in any one of Enbodiment Nos. 1 to 90) in

COgitd pitdrinABevtically AedapRNAd sdif@kaiices (i .e.,

anti hornonal . agents). This invention al so provides

met hodslwﬁe%l@v@hpdwgerm dassviradnfeetion is an inflyosza infection. In

MeQOR a br eas:

hor rm%gé p% ea@t H%glﬁ%%} a%l lhﬂﬁé%et?'% n?\ (?'ntyﬂeegd

of infectiont rlﬁaemmn teml’&dhdeﬁtﬁ ahé wiral infnphiis cnged Be a strain of
adnlnlstratlonboﬁhap Elﬁﬁlve anpupt, of  at | east one

> (eVigys represgniggl by they DHVHETE $ys 3 intesRs dinmy 1o¥6 and Y
f ofsralidtebeOfrbhOr-9 e X8R Bn eAbodRsGHil, RRireasy 18%%9(12 HIN1,
Enbodi mrent Nos. 1 to-90) in combi nati on with hornonal

t haphid; @vian,orgeasoapt inflvem@mal agents), and in

conbi na

(e.g.. &d Q%ta‘ﬂl Exgbg%n?énf% %é é’i%ic)% C%ghb Vi aé ?1%108166 S upoto about 800
‘agegt In Thitainiembediments,ahs effpctoei ﬁﬁﬁvﬁtaﬁ’tﬂﬂﬁn & up to about 400

preve ti ng .breast,.cance osSt, nopausal and
101 B T SR eGSR e I B iRt 300
b r @gs {in @8AGAEINHoRiBeRE! the BifchvBRDyied Sisit b @ﬁ\fo%ht 200
said treatnent conprising the adm nistration of
ef¥8cti ve amount of a pharmaceuti cal conp05|t|on
conpris
1D or trgger@aﬁ% ?fn%@&i&ﬁ \é’ 3 ua#ijr{fre §fe@ﬁvé cgc%ﬁgs Q{Eﬁ&er@fl 'in one
1. mﬁ@f'mousﬂdupmstramn dhswrﬂabeﬂnbwdlmeytspﬁe enfire effective dose is

conbinat.i on with hornonal

15 PR I gl nl R ARGt B and | n

conbl nam &l’ita\M &ﬂabamned‘nftsgatdonﬁ,oaﬁ@ R forfuldla, beapha@Meutically
r 3, .1 or 2, 1) chenntherapeutlc

o)
ag%iﬁ‘FPtaﬁri‘?lsé‘ltlthﬁfé?ﬁ ilscﬁﬁna‘lné%erﬁii -ovi des a net hod for
treating, &rr%'uperﬁﬁa ﬁ{eneseﬂ% lafthh ggﬁcenﬁﬁﬁgh thhgléoﬁﬂ%und is
_blastoma multiforne) 1na atlent I n nee
't righerghan thedCdo ofthh o/irus cayming theg/imd infeétidnel2 hours dollowing
sa effective anount of at |east one

20 Aé&ﬁﬁgPa%an’ COMIRAUNS-" ond usual Iy 1) conpound of
}‘E ?[{) mul ac&n&n(eﬁmofmmg I&eﬂ%&em Grivengdn bﬁ?xa&e/a m?‘ for

nment to is invention also _provides
H@’?’h WRe 7 BF%%W@H&%WWSI{% agminigferipgan eleetive
aSnEiUlﬁﬁ@aﬁbM%dﬁﬁédnﬁQif%ﬁlg LATPRL beny: i n need of
such treatnent, said method conprising adm nistering
to said patlent an effective anount of at |east one
(e.g., d&n 2 0f, 3, 1 or 2, and usually 1) conpound of
formula 1. for exanple, as describe n any one of
Enbodi mentswNos. 1 to 90), in conbinati@n with an
effective ahpuny of,at | east 0L,3, 1
ot her apeuti c age
P-OY & method for treati

25(e a., glhggg such as gliong Bob! T
in a patientgyn need of such treatment, said met

conprising a nistering to said patlent an effectfve

amount of a pharmaceutical conposition conprising an

effective anount of at |east one (e.g., 1, 2 or 3, 1

or 2, and usually 1) conpound of forrmula 1.0 (for

exanpl e, as described in any one of Enbodi nent Nos. 1

to 90). This invention also provides a nethod for

treating brain cancer (e.g., ¢liom, 'such as glioma

bl astoma nultiforne) in a patient in need of such

treatment, said method conprising admnistering to

said patient an effective anount of a pharnmaceutica
conp03|t|on conpr|3|ng an effectlve anDunt of at Ieast




(for exanple, as described in any one of Enbodi nent
Nos. 1 to 90). This invention also provides a nethod

wo o078 | ng nyel odyspl astic syndrome in a paPCEOS200TI003755
need of such treatnent, said nmethod conprising
adm nistering to said patient an effective anount of a
phar maceuti cal conposition conprising an effective
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) conpound of formula 1.0 (for exanple, as

descri bedwiq_any, one of Enbodi ment Noswnl to,90), in
conbinatioﬁﬁif%ﬁ an effective anount of at|[east one

(e.g., 1, 2wr 3, 1 or 2, or 1) chenotherapeutic
agew I's i Nventiofal so prOV|des a met ha COH
treati ukem as in a pa

such trea ,~gai d nmet hod conpri si ering

ard pat j,gnt, an effective anoun t.dogast one
(e.g., 1, 2 3, 1 or 2, and usual l'y 1) conpoun% $
fornula 1, 0 ??3r exanpl e, as described in any one’ o

Enbodi ment Nos. 1 to 90). This i nvention also provi des

a Jet hod foéﬁ%;% ?tﬁ‘lé esa?gtgfn&oﬁgi) Ir)‘?beg}? Ey gg 'Iilljgl(?ar\]/tenous

5admmﬁister|ng to sald patient an effectlve amount of

at | east one Iﬁg 2 or 3, 1 or and _usual l'y_1)
(:orrpounI)rl ?ﬁ"taflb? P%WEFHE’F E‘?ecﬁonﬁ%&ﬁ*ﬂI@ foraula &<y Hp €8TV fs 2

Af ofFERRML T8 e, MOS0 %Vgo 909), in conbination
mnth an effective anmount f | east one (e.g., 1, 2
or 3, 1 or 2, or 1) chenntherapeutlc agent. This

i nventi aR also provi des a net hod fomNtreatlng nyel oi d
| eukem as a patient in need of sudﬁ;f?eatnent said
met hod conmgy i sing administering to sai patient an

effective a J,—t of,.& pharmaceuti cal CORpO itigl
conp ¥¢t1 ve anmount né\ Ce.
1, 2 op ' 2, and usually 1) . 1. Of fornula
1.0 éxanplle, as descri bed any| one

10Errbodlment 1to 90). This i nvent I"61 hléb prqih?es
a method for ?eatlng nmyeloid | eukem as in a pati

in need of,such treatment, said method,gonprising

adni ni st eri Mgt sai d patlent an effectiV unt of a
phar maceuti cgl conposition conprising an fective
anoynt of at %east one (e.g., 1, 2 or 3, 1%or 2, and
usua d“‘of formia 1.0 EEN
descrlbeu ] W./one of Enbodi ment No , in
conk .tion ith an effective anou f atj | east one

(e7g., 2613 1 or 2, or 1) chenot her§&Hhtic
agent . ThIS ﬁhéintlon al so provides a nethod for (IVa),

treating acute nyel ogenous |eukenma (AM.) in a patient

in need of such treatment, said method conprising

15 5 ffiapharmassiically acoeptable saithersat.of f ect i ve amount of
at | east, Qp&id &nﬁodlmjentszﬂﬁr effective f-}ﬁul%to %dﬁﬁyﬁl to]a)oout
conmpound of fornula 1.0 (for exanple, scrlb
arﬁﬂodné &t cexteio dinbedimads thqeﬁ@t@@)mhﬂﬁhow armoeritis qmto about

[ e enous
" Ef0aBE2th S lBbRenEitnd B B M R aT He i abou
sal0f) mpt o dertampmbsiingenag thaefféctive ighiblosainiowntis fto about
a ffective anount of at |east one (e.g., 1, 2 or 3,

20 1 HP 8L and usually 1) conpound of formula 1.0 (for
exanpl e @?taﬁ'ﬁérﬁbd)diﬁﬁntsnﬂé%tl%@fé&lvgmgitmosBl‘?sc' 1
to 90), in_conbination with an effective anmdbunt of at

@géqmﬁﬁ’éeq 1 one intravenoys admingstggtiopn. Ipcentyin embodiments, the
chenntherapeutlc agent. This invention also provides a
met hod for treating acute myel ogenous | eukem a (AM.)in
a patient in need of such tre& nent, said nmethod
conprising admnistering to said patient an effective
anount of a pharnaceutical conposition conprising an
effective anount of at |east one (e.g., 1, 2 or 3, 1
or 2 and usually 1) conpound of fornula 1, 0 (for

o __l D T T FR o -~ 1 a A1 A



said nmethod conprising adm nistering to said patient

an effective anount of a pharmaceutical conposition
weowpodRisg an ef fective anount of at | east oneCT/ESINT/003755

1, 2 or 3, 1 or 2, and usually 1) conpound of fornula

1.0 (for exanple, as described in any one of

Enbodi nent Nos. 1 to 90), in conbination with an

effective amount of at |east one (e.g., 1, 2 or 3, 1

or 2, or 1) chenotherapeutic agent. This invention

al &@ird efYdHRSnRIbIBE @Ske i Phdh iRt leAGn MRS Snd-QHEM aS
in a patient in need of such treatnent, said nethod

c AARIDESTEEORY N ni stering to said patient an effective
anmount . . (e..q. ‘ or_2, and .
asual |y sl aR80uRAR & lnpotad Gt Riniite f, B prafientically
decepthbld sah tlmyofpizeadadintspdradli ment Nos. 1 to 90). This

i nventipon al so oy.i des nmet hoqd for treating nyelaqid
5| auken QLo eRRodEiRnt, e BERogt oy SR samEe ol ¢
e daiehi Ay d ﬁé\ﬂﬂn?ﬂﬁﬁts@iﬁﬁiﬁftb% th@hifag. patient an -
a

effective anmpunt o | east one (e.g., 1, 2 or 3, 1

or 2, ahucaigimembodimeptintheuntyrarhinidaserintdbitorhgtfis administered

e ' [N any one of Enbodi nent Nos. 1

té&gg%%?s%ﬁ%%;rﬁbf%%rpﬁgﬁé@m th an effective anpbunt of at

I ﬁast ghece(rrailggmbddinﬁnm; th, neliramin?dase linhill):itor that is .acdlministered

chenpt her apeuti c nt . s.jnvention also provides a
lone‘?rgﬁﬂlsf%?grﬂ’%‘ﬁ’[di ‘?a*ggﬁﬂ\éllagrﬁ weé?ﬁgﬂi as in a patient in

need of such treatnent, said nmethod conprising

adm ni stgring to said patient an ef£§ctive anount of a

phar maceutieat” conposition conpri si g wif f ective

anount of at |east one (e.g., 1, 2 or 3 1 or 2, and
usual Iy 1) sonpound of formula 1.0 (fd¥ mpl e, as

de offe’ of Enbodi™we @M. This
i nventhon al'sq provides a nethod f 2 g nyel oi d
| e as|in a\patient in need—c \trent, said

met hod coftfyPi'si g admi ni sterif'ng to satdePatddent an

ef fecti ve amfdint of a pharmaceutical conposition (D)
conprising an effective anount of at |east one (e.g.,
1, 2 or 3™ w2, and usual ly 1) conpdtl fs f Or nul a
1.0 (for egixife, as described in any one |of

Enmbodi nent . 1 to 90), in conbination Wk
' fat | east one (e.q.

or 2, her apeuti c agent. \ I on
al s vides a nmethod for treating adder cancer in
15 a i meeteed of such treatnent, sai eucaet hod

conprising adni stering to said patient an effediVye

a n f ] t an e, 1..2o0r 3, 1 or 2, and

ugga I?BT?Q%%ﬁ%?uﬁﬁcggbgﬁ?ﬁﬁkgeiﬁO (for exanple, as
descri bhcbekllﬁimyb@ii@gﬁfs, Eﬁbﬂdi‘dﬂig'ﬂ%dakbﬁlhiﬂitc?r(ih&glé agrg'irﬁstered
invention al so pravide t ho or treating adder
céﬁﬁ@’( 15; %c%nfb‘?ﬂnﬁ fo Slﬂi%g}sa@?ﬂ%@éﬁvﬁ’r eat ment, said

nmet hod e rigl Ng adm nistering to i d tient an

ef fective anount of at |east one (Q?EF[’%? 2 or 3, 1

or 2, andmgsually 1) conpound of fornmwha 1.0 (for

A

-exanpl e, as™ rided in any qne of EnbgeinentcoNos. 1
to 90N, in g Nation with ane unt of at
| east 1, 2 or 3, 1 or

90 Chenot her ggadit ity agent. This .
met hod for tggpting bl adder cancer -in a patient kﬁ@
need of such treatnent, said nmethod conprising
adm nistering to said patient an effective anount of a
pharmaceuti cal conposition conprising an effective
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usual ly 1) conpound of formuld 1.0 (for exanple,:- as
descri bed in-any one of Enbodinment Nos. 1 to 90). This
i nvention also provides a nethod for treating bl adder
cancer in a patient in need of such treatnent, said
met hod conprising adm nistering to said patient an

Y Y - ' oy I 1 o "



adm ni stered concurrently or sequentially (i.e.,
consecutively) wth the chenotherapeutic agents or the
W@ r@nays2t8 ansducti on i nhi bitor. The net hods of PCEES100Y003755
cancers descri bed herein can optionally include the
adm ni stration of an effective anount of radiation
(i.e., the nmethods of treating cancers descri bed
herein optionally include the adm nistration of
radi at'ion therapy). DETAILED DESCRI PTI ON OF THE

| NVENTI ON# @Cribed herein, uniess otherw,se

i ndi cated, tHe use of a drug or conpound iph a
specified pemod is per treatment cycle. kgr exanple,
oncd a day nea ngessper day of each day of WCOzH
treatmme (M ce a day means NCe pe ‘eac

nt cycle. Once a wegt
per week dukichg, the treatment cycle. Oncelgyery three
weeks nmeans QAg§ per three weeks during the treatﬁggg
cycle. The foll 6w ng abbrevi ati ons have the foll ow n
nmeent poamactwivslly ef¢apablosdictharend. ACN Acetonitrile
AcCH Acetic.acid, DAST (diethylam ng)sulfur trifluari.de
poc o ey Para RLE et iR meuttuRias tribiie) i s ptifrerea
- 5D chllgrioaebmpoendbForuiashpsopyhazadewanlosytapta1Osdithereof.
Dii sopro gﬁl{ et hyl am _ne DVAP 4- D net hyl am nopyri di ne DVE
Di et hoJ?i/J %@"%ﬂ/ﬂ‘nﬁ“ﬁ%ﬂ%m‘ﬁwféﬁ@ iphjbitepthat is administered
N. Sballly 785 d I . . | i .
U o S T P AR bin SRR RS, e
1- pramiridesgl inbior thebisyadmigisteréd pradly hoadministered for up to 10

Rly%i)%c Ii\kl%ljtzgg e‘ﬁltb%ﬁngl‘tgl%e ggt?rta%tir%da%e i %tit%%\ﬂ%'t is%njstered
10- Tetatlgiesdyinistered fédzaben dayst azol - 1-yl ) Uroni um

hexaf | ugr ophosphat.e Hex hexanes HOBt . ) )

1- Hydr o%ﬁgwﬁ@?ﬁ’asaﬁsgf _Elmreﬁﬁrlj ARYSEeB prRYifls gupy dosage form
¢ hiraRtRaaBIR Fr it Feddud dihisiBiaieH QU RRhYy, %ﬁ%ﬁsing up to
spectronmetryLDA-Li t hi um di i sopropytam de nCPB
netkaut808 meh bsgmereuns of fagnalaNeBHIMer B hol MIT

(3-[4, 5«digret jy! - thi azol -2-yl] -2, 5-dikphenyl tetrazol i um
br oni de, #gigzolyl bl ue) NVR Nucl ear %zgﬁéiic
resonance P Pent af | uor ophenol PMB p-get hoxybenzyl

Pyr Pyridi ne F h

noet hyl

4 dg, TFA Trifluoreacetic acid T
15Tetrahydrofurﬁn TLC Thin | ayer chromatography TI\/B(H)
Tri met hyl si | As used herein, unless otherw se
speci fi edynt he IHoI | owi ng ternms have theufoll ow ng

b3t

meani ngs: "alti-cancer agent" neans a dru iYedi cament
or pharnmaceuli cally active ingredient) fopytreating
canger \eof| asfj.c agent” means a drug

(medi haceuti cal |y actd [

treatin , a chenot her apey

| eggT—one", las used in reference he

3 . . NHCOLCH.
cohpounds OFQ&%I s invention neans for exanplé 1-6
generally 1-4,7nore generally 1, 2 or 3, and usua(i'IY?f
one or two, and nore usually one; "at |east one", as

used in reference to t nunper of chenot herapeutic
20 5 it Rhagmageutica §°‘1‘38Falg’§3<%5:tpt 8‘3?86, general ly 1-4,
nor e genfdeMalyy erhbodinints3 thedtnptudd! dfo 8 O TLIMO or BV is a
one; "chenot herapeutic agent"” neans a drug (nmedi canent
orcqmpaupd o formadp 3, Tkee las@r IWay edi ent) for treating
cancer (i.e., and antineeoplastic agent); "conpound"
with reference to the antineoplastic agents, includes
the agents that are antibodies§ "concurrently” means
(1) simultaneously in tine (e.g., at the sane tine);
or (2) at different times during the course of a
conmon treatment schedul e; "consecutively" neans one
following the other; "different" as used in the phrase

M 1" rc T T T 1 o I e "




"patient” neans an aninmal, such as a mamual (e.g., a
human bei ng, and preferably a human being); "prodrug”

wore@nsoespounds that are rapidly transforned, PEDUS2007/003755

exanpl e, by hydrolysis in blood, in vivo to the parent
conmpound, i.e., to the conpounds of forrmula 1.0 or to
a salt and/or to a solvate thereof; a thorough

di scussion is provided in T. H guchi and V. Stella,
Pro-drugs as Novel Delivery Systens, Vol. 14 of the

A CS S mum Series, and in Edward B._,Roche, ed.,

Bi oreversible Carriers in Drug Design, rican

Phar maceuttgal Association and Perganos, Press, 1987,
bot hof mhlch k@@orporated erein by=re -rgg&@, t he
scope ’entlon |ncludes R odr ug “t'he nove

2 Kepresents (
1) adm ni skdodH, i of one cor pdnent  of [t.he mMefhod ((a)
conpound of fifg invention, or (b) chenotherapeuth
agent, signal transduction i nhi bitor and/or radi %n
t herapy) fel] owed by admi nistration of}bhgr%gger
conmponent or Jconmponents; after adm nsitratfon of one
conponent, tde next conponent can be adm py stered
sub tantlally mediaglely after the first Gom
~ et can be adni ni-stered af
seriod after the first d
ef f&ctive tk wperiod is the amourmt—of tijme given for
realization X|nun1benef|t fromthe a5n1ﬁ|str@b.g
of the first zgonent, and "sol vate" neans a physi ¢4dl
associ ati on of a conpound of this invention with one
or_nor.e sol vent . nol ec s; .1his physical association
LIS i ool

i n¥fct RRAEMaseCal)y gessP and coval ent

bondi ngn éditinenBedieiED M@&@Ba@g foﬁmc&ﬁﬁ@s fhp to about 400
i nstances the solvate wll be capabl e of isolation,

f ore&t s ranpeind QiisaltoIn gestain §mb@émen’f% Ithe whie dosage form

\\\

101 "&b e@tu do 'aﬂoﬁt%octﬁn%&‘ﬂ‘le c!o%{o[;%uﬁ %ﬁ: g &%r%% gngé&?nents

15

20

sol I d; vate enconpasses I'on- phase

i sthe anabioeawovratoes}pmgmup toratidun @Oéxxmmf the cofnp@undi abha&t
solvateﬁ |%%Iu th nolaiesb ngthano at es,

ke it Bt e B i Rrecie e ion S QAT B A CCmprising
nmopaekadifg insatdiz4l, aA&,mm@hdhﬁrfemMa LI EES oPtVIEr W S€

speci fied, the follomﬁng ternms have the follow ng

meani ngs, and unl ess otherw se specified, the

defi ni t i-8Qs_of, each term (i.e., noiety or substituent)
apply mhen!that termis used individdéEf? or as a
conmponent wf another. term (e.g., the finition of

aryl is the\ss
aryTankyl , ryl, arylal kyny
"acyl P { HC(O -, alkyl-
Al kynyl - Geda, cl oal kyl - (9 - bk
or cycloalkygyl-cxc» group in which the various 1)
groups are as defined bel ow (and as defi ned belo& t he
al kyl', alkeqpyl.al kynyl, cycloal kyl, cysloa nyI and
cycloalkynyl noi eties can be substltutedgj’f bond to
the parent m

Moo, al kenyl " means an—a I phapic.

hydr ocar bon frpup (chain) conprising at [east g
carbon to carbon doubl e bond, wherein the chain aQ ’be
strai ght or branched, and mhereln said group conprises
about 2 to about 15 carbon atons; Preferred al kenyl
groups conprise about 2 to ab&ut 12 carbon atons in
the chain;and nore preferably about 2 to about 6
carbon atons in the chain; branched neans that one or
nore | ower al kyl groups, such as nethyl, ethyl or
propyl, or alkenyl _groups are attached to a Ilnear



al kynyl groups conprise about 2 to about 12 carbon
atons in the chain; and nore preferably about 2 to

w@bwmanotigar bon atons in the chain; Branched neemES1007003755
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one or nore | ower al kyl groups, such as nethyl, ethyl

or propyl, are attached to a |inear al kynyl chain;

"l ower al kynyl" neans an al kynyl group conpri sing

about 2 to about 6 carbon atons in the chain, and the
chain can be straight or branched; non-limting

XA Whiegmatedita iR Q&?‘ep@b‘@’&)ﬂ thgfegf' Rad! 19&1&(‘:@%:1? k. ﬁ'a}ﬂlmst ring
propynyl, 2-but 3- net hyl but’ynyl, n-pentyny g
dethg ﬁympouhfétq @lvﬂ wwas by enjinavedons koptsl © neans t hat t he

?ngggln ently se ec?’gg‘{tg dé%“g?y(ﬁ&ﬁq%gfovt‘ éﬁf‘a}@’mma“on

inﬂé@bhdbnhhyum&&mmﬁbﬂnﬁnaﬁmﬁhe group con3|st|ng of

Slr gﬁlp gl’é?l S %X? R ké}ealflkgqupggsq?ég{@ agﬁ{n 800 mg of the
ar MmN salt IO B ik eﬁbodﬁﬁb%t@ Ql‘f@kltt \%ﬁltnp f?)t abou} 400 mg -

moi ety |'s through the al kenyl group) el n t e ar
g refupe cempaynder salty tls ¢evainsmbnidiments dthe &itdeimprisds up to about

sctRPine it EnBR goll B Bertly SRS AN AT ARk Spmries wp
C atotabiont 200 mgeuf thd ktﬁﬁyéuw«mﬂalt non-limting exanples

of suit bIe X r.oups i nclude 2-phenet henyl and

2- naph ﬁv?’@ﬁﬁ@%ﬁ nta%érlv&mresee%fnvgpypapm?e M fompsing
arpdckagiky mat@fifsl it &osagt Mﬁ%s&ﬂbé@ﬁer@ﬁr Eﬁﬁ if¥Ru&ddhs for
is through the aIkyI roup) wherein the aryf .
rRSmBistariREse Gpmetuad 1o a1beman by esfinrRienbed wwiand t he

al kyl i

above; SrAPRARdHER] of i aRi: LVoEp S Brelild R ofa
gr@mowndroﬂfonmulatﬁ,glldﬂanpr\és of suitable aral kyl

groups include benzyl, 2-phenethyl and

napht hal enyl net hyl ; "aral kyl oxy" (or aryl al kyl oxy)

nmeans at® kiyl-O group (i.e., theshond,to the

parent noidty is through the ether o£3§§%3 wherein the
aral kyl gryp is.unsubstituted or subswltuted as

previ ously de i begq non-1i [ Of coum
suitabl e ara OXY groups i ncluda and 1- or
2- naphtt gt hoxy; "aral koxyca T€ans an

ar al kyl - & -orgroup (i.e., the bondN.Ic&;Ha par ent

noiety is thugugh t he carbonyl) wherein the aral
group i s unsubstituted or substituted as previously
defined; w@vyon-J4i mting exanple of a suntablg,

ar al koxycarbgnyl group is benzyl oxycarbon

"aral kyl t hi means an aral kyl - S

aroyl neangngn aryl -C(OQ - group (i.e., the bon P
the parent noiety is through the carbonyl) wherein t he
aryl group is unsubstituted or substituted as defined

'b%lr‘a‘#haﬂﬂgce‘u'u@%ﬁ}‘ 5&% gt)é@fagﬁggﬁ‘;th&feo #L{h%%gxm%c ~of a

i ncl benzo nap oyl
( vorvecamerd fabimtlavemme dnjeeticn) fombansasing Hﬁ’e(ﬂ@bzttﬁncy or reducing

oGl i o Yo Bt Belelpo LR sy SIBnDE vins, by

aberdvehOus Ajddidnaifaise bhitheahddic4h&itinoHack ﬁlember of the group
Brlonall substituted with one or nore independently

epune chinigel sypaiems efidestionent s (defi ned bel ow) .
Nonlim ting exanples of suitable aryl groups include
phenyl and naphthyl; "aryl al kMhyl" neans an
aryl -al kynyl - group (i.e., the bond to the parent
noi ety is through the al kynyl group) wherein the aryl
group is unsubstituted orsubstituted as defined above,
and the alkynyl group |s unsubstltuted or

e



hydrogen atons on the alkyl is replaced by a halo
group, as defined above; "heteroaral kenyl" neans a

whedoenerny/| - al kenyl - group (i.e., the bond to PE&EUS2007/003755
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parent noiety is through the al kenyl group) wherein
the heteroaryl group is unsubstituted or substituted
as defined bel ow, and the al kenyl group is
unsubstituted or substituted as defined above;

"het eroaral kyl" (or heteroarylal kyl) nmeans a

het er oarmyderalkethbodifRHR, fie Gmpduld &Q&%Jl@ I tl'ﬂempét fAhlsa
nolety IS throu h the alkyl group) in

h @R | of jfe nmﬁs@péktt@aemrﬁa subst|tuted as deflned
bel ow, and the al kyl group is unsubstituted or
substituted as defined above; preferred heteroaral kyls
conpri s&" ikyl group that is a |'8%Wer_alkyl group;
non-limting exanples of suitable aral kyl groups

i ncl ude py?adylnethyl 2- (furan- 3- yl)euhyl and
/ NQcog
het er oar al k group mhereln t he heter ,Tkyl group

" het er oar yHcdcH ns an aromat¥C nonocyfkdcs, &y

mul ticyclic (lapg system conprising about 5 to abquh) 14
ring atoms, preferably about 5 to about 10 ring
atons,in ichwne or nore of the ringsatons,js an
el ement ot hel than carbon, for exanple n%ﬂ?ﬁgen
oxygen or suifur, alone or in conbinationgpreferred

het's ’o‘|§@mabout 5 to about 6 rif NBo,m
t he ‘an be opti onaI Iy y one

or nore "o-oeno-ntly sel ected "ring _systreT
subSti t uent Gicock,def i ned bel ow); the prefi\mgga, oxa or
thia before tig) heteroaryl root nane neans t hat a )

| east a n|trogen oxygen or sul fur atom respectlveTy
IS present as a ring atom a nitrogen atomof a

h ized to the

c oqu(r%l S poné?é%gl@ﬂ-p}%&gé{ag%?ﬁh?{h&é i|dng exanpl es of

s ui t ablle deﬁahrmaquxmenmpthedﬁﬂwfzjad)yﬂus iPayn avibm Wfluenza virus.

+ bt s s DG b dgRa yishS o Shpnlisiaa pe A o type B-
aurzlﬁia{l% berézﬂﬂ @fnfb'o?ﬂmexﬁy i ﬁﬁ?denzé {/ﬂrgszi@lﬂ’i}lﬂ or a mutant strain
G s R R b the trheen ofme (08 sibgigiof dimy |
[ t I f 0
e B e O L RR o A BRI b v i an
| nﬂ@&@(ﬁ‘@h 1- 9hIremtayn Emjvbquﬂmltsn alzeoilnrﬂruyhza v1rus is an H3N2

rro m dazopyri d
i so%f%# a}vYa:thﬁgog%réar ﬁ%@?#avfuﬁ 4- Zt P?/alzr %yl
benz ot tfnaaﬁhiy)l enﬂmﬂhmbﬁtsj ¢dcB ; meiBdreIrald %ﬂo@b :j:)‘ék)éhtmé §fmptoms -
nyl - grou

he ataI 83 ans het er oaryl -

( |° CtE‘Hbf 6%’ ?fg?’ ORE llbtéqvtsﬁtuwseﬂf ﬂilsmf«ﬁrca@gnt gertain
alefypiamim e O, Uikh g e

ur?substrflt utt ed or sut%gtalft ut egﬁggfﬁghﬁtg %Exg;ggvg%fmfgcu%n
alFsspivNgs ralgpls ingavapoub dosesof st medicaipeni-t ut ed as.

defi ne r heteroara -
TBANnS gn %g{t:%?l ggﬂﬁ%ﬁrﬁ&ﬂ? t¥1<|=. ;ﬂ%@é&be(rg Sfm gtr%? %rgﬁ%}t{r)g cthﬁlécal
paymptonmwfemfechsn ai'artmnydsd bﬂaﬁy avitH a géx&upﬁmu&@rzﬁhi&utbh €ln

er.oar 0 S unsubstltu or , subst tuted as

d§? He 8“%"6’6‘3‘83% € pRyagynidage %ﬂrog ls’tﬂ’?g if carBerpte. In
S vérddiheuitddimentslaht AGTaARMMEse inhibitor is a compound of formula I, II,

ter rtheteroaryIaryr nmeans a

M -heteroaryl- group (i.e., the bond to the
parent noiety is through the | ast heteroaryl group) -
wherei n each heteroaryl groudlis i ndependently
unsubstituted or substituted as defined above;
"heteroaryl sul finyl" neans a heteroaryl-SO group
wherei n the heteroaryl group is unsubstituted or
substltuted as deflned above heteroarylsulfonyl

o s 1 . 1 . o



cycl oal kyl, cycl oal kenyl, heterocyclyl,
het erocycl enyl, R60R65N-, R60R65N-al kyl -, R60R65NC( O) -

wara7BERR65NSO2-, wherein R60 and R65 are eachPCT/US2007/003755

i ndependently selected fromthe group consisting of:
hydrogen, al kyl, aryl, and aral kyl; "Ring system
substituent” also neans a cyclic ring of 3 to 7 ring
atons, wherein 1-2 ring atons can be heteroat ons,
attached to an aryl, heteroaryl, heterocyclyl or

het erocycl enyl ring by sinultaneously substituting two
ring hydrogen atons on said aryl, heteroaryl,

het er ocyt het er ocycl enyl rlng”"N hiﬁ]ting
exanpl es include: Lines drawn into a rijng nmean t hat
the indicat’'qd bond may be attached to &gy of the

her ei n |3Na@euned to have the hydroge‘mamo o0 at ons
to satisfy tifp val ences. One .or nore conpounds of(I)he
invention may al so exist as, or optionally converted
to, a sol ¥4 f?r eparati on of sol vates HN grally
known. -Thus, |[forexanple, M Caira et al, J

Phar maceuti c® ScL, 93(3). 601-61 1 (2004~ descri be

t he oreoarat!of et sol vates of the anti al _com

s5hydfates aneducbdae | i ke are descri bed by Enm&kmvan
Tonder et al (IIBAPS Pharntci Tech., 5(1) . article @),
(2004); and A L. Binghamet al, ' Chem Conmun.
603-604 (2001). A typical, non- I|n1t|ng, process
| o0k YRl SERAMY BEdiibI MHPMERNE. SOLRONIEnbOaifSd Bt
anounts of the desired solvent (organic or water of
m seuRinidaseiplybitonis agompshead of iemudatd, diat a, or IVa:

t enper aip ﬁ?d cooling the solutiggp_at arate
sufficienigfﬁ ormcrystals which are W i sol at ed by'

standard mg{ hods. Anal ytical techniqu such as, for
exanple I. R ectroscopy, s ow t he praserce oche
sol (or ol 'n the crysbats as a @ ‘t“ez(or
hydr at ern1 "phar maceuti cal M ~;. on" is

10 ' F posi tion
and |nd|V| SL osage units conprised o hDre th 9ne
(e.g., two) grnaceutlcally active agents such 3@

for exanplg, a conpound of the present ,nvention and

an addltloﬁ;E’ﬁgent selected fromthe Iis 8t the

al so |nte

addi ti onal nts descri bed herein, along,th any

pha naceutlca? nagtive excipients. The Bul k

CcConpos eh | ndi vi dual dosage unit .~\““‘°°’H
contaln bixpearunt s of the afore sapnd -gwtrethan one
phg

i ¢ y active agents". bul K conposition
}ﬁgé has not yet been fornmed 8t
dosa

IS material

i ndi vi dual e units. An illustrative dosage JFY@L
15is an oral dosage unit such as tablets, capsules,

pills _.and the, ||ke. Ia ly, the her ej n- descrlbed

et FRfErgReqigatly ﬁvgceat SI59T- Al FicHEEY FRbqrgmants, th

PhasurBERIdsE ﬁhuﬁ%m%'chh%uﬁ& of R £HEBE o FHX;%{ch&‘}i]cedlﬁ

al so intended to enconpass the adm nistration of
af"GP@f‘%@PGakﬁHWCQfonpo& tion-and individual dosage
units. Prodrugs of the conpounds of the invention are
al so contenpl ated herein. The term "prodrug", as

enpl oyed herein, denotes a conpound that is a drug
precursor which, upon adm nistration to a subject,
under goes chemi cal conversionl®by netabolic or chem ca
processes to yield a conmpound of formula 1.0 or a salt
and/ or solvate thereof. A discussion of prodrugs is
provided in T. H guchi and V. Stella, Pro drugs as
hbvel Dellvery Systens (1987) 4 of the A C S

o ] o s ' S~ s -



conmpounds. Diasteroneric m xtures can be separated
into their individual diastereoners on the basis of

wo b@i79is/si cal chem cal differences by net hodBCT#EE1007/003755

10 as, but not
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known to those skilled in the art, such as, for

exanpl e, by chromat ography and/or fractiona
crystallization. Enantioners can be separated by
converting the enantionmeric mxture into a

di asteronmeric mixture by reaction with an appropriate
opti cal hyceftmhn SR bOQIRMN) thed SHulce ofahé ths AWM inlfdidd i€ Nin
as a chir al cohal or ft/tosher s acid chloride),
seFEAg ¢ O‘i‘lmémtzﬁ the sousesrrirthe 3ifus Scrpammal gresenyng symptoms
hystigfeégbhRg) the individual diastereoners to the
correspondi ng pure enantioners. Al so, sone of the
conpountiscestairremhedimets), theagsebefca'tredxmm@mh(}e g.

substi t are consi der.ed as part of |

this i ngéﬁ%n n%oén%%? ﬁx‘-szespfééﬁ?t HIVEBUR PRids apsriots
ussngiountdiafdbrnidth € I aigpIv:The conpounds of formul a

1.0 formsalts that are also within the scope of this

i nvention. Reference to a conmpound of forrmula 1.0
herei n 5% un gr stood to include refgsience to salts

ther eof, ess ot herw se indicated. Term

"salt (s) HNas enpl oyed herein, denotessacidic salts
formed with\-r gagdyc and/ or ' ascov,\iell as
basic d with inorgarm yeni ¢

bases i when a conpoups fula 1.0

contai ns Qeéd, HbaS| C noiety (th not [imt ed

to apyridi nefﬁ)r i m dazol e, and an aci are mor ety, f‘

|mtedtoacarboxylrc aci d, zvvrtter(

("i nner salt " rray be forned and are r,ncl uded w t hi n

the term "sa S)" as used herein. Phar mayeatt cal |y

acceptable h.e., non-toxic, physiologically
arg.y preferred Salts of W\h

,.Or base, such as a qurvlent anount ,
in a nedium Eh as one in which the sal I"pBteci prfﬁt es
or in an aqueous nedi um fol | owed by Iyophrlrzatr

Acids (and bases) which are generally considered

su talPlI e phar maceutical |y usef ul

PaetE 4c5rPRtleghl fhoghel e arindcremiafounds
amd@bmm f@dnofX a,is,]p r

of Phar npceut |ntcral ngm gggéetgm(i?g%%)reagg{ ﬁe%kﬁgét &r@&“mng
CRATRIILY 1y 2e5eaPpiod ﬁmm@alswpmmirtmume@f af i9869nza¥irus, by
2 di ci,ha

it Hou S B {uol of D ARl G sl eRieRs the
Cemype Book (Food & Drug Adm ni stration, Washi ngton,

D.C. o ite Hej nrich Stahl Camlle
2 € HiEh Bl AL oL R LSS
Peappodrdest foSahada) 4, [llajsk se, (2002) Infl. Union of
Pure and Applied Chem stry, pp. 330-331 . These

di scl osures are incorporated herein by reference

t her et =¥ lary acid addition sak{s ip¢glude
acet ates, [adi pates, al ginates, ascorjtﬁ% aspart at es,
benzoat esty, benzenesul fonates, bisulfaies, borates,

* at@ss canphoraes, canph
|onat es, digl ates,

but yr at es,

u I.‘“\f\\\ggzr,gt es,

dodecy aty(s, et hanesul f onat e es,
gl ucoheptaneat®s, gl ycerophopsphat es, dggcr;g fates,
hept anoat es (Jalyexanoat es, hydrochl ori des . (Ta)

hydr obr'om des, hydrorodrdes

2- hydr oxyet hanesul f onat es, |38t ates, nal eates,

nmet hanesul fonates, nethyl sulfates,

2- napht hal enesul fonat es, nicotinates, nitrates,
oxal at es, panpates, pectinates, persulfates,

3 phenylpropronates phosphates prcrates pi val at es,



I ndependent of its definition at every other
occurrence. As used herein, the term"conposition" is

WO paogngieds t 0 enconpass a product conpri sing t hBCT/US2007/003755

specified ingredients in the specified anmounts, as
wel | as any product which results, directly or
indirectly, from conbination of the specified
ingredients in the specified anmounts. The present

i nvention al so enbraces isotopically-Iabelled
conpounds of the present invention which are identica
to those ¢ ted herein, but for the faet _thal one or
nore atons are replaced by an atom havi%atorﬁc
mass or mass™punber different fromthe at C mass or

mass nunber u$ yodogund in nature. Exanpl* f\COZH
. \\\o f

i sot ope be i ncor por at ed conp
the invent I m¢l ude i sotopes of hy bon, .
ni s}e|n, phosphorus, fluorine a gmghlorlne

such as 2H, 13C, 14C, 15N, 180 , 170, 31P, 3
35S, 18F, angm% respectively. Certain %fVaL
i sot opi cal | y- Iabelled compounds of fornula 1.0 (e.g.,

tﬁg§ E@QE are useful in conmpound

an /g?ﬂ su Ei&?‘a‘: 1 FCC%%%?edsa tgz"r‘)au ion assays. Tritiated

i ., BHeraibderabodiaenisd tHd influenzbAGYusiis 8 aPRS iffl®nza virus.
tlquarI%#$referred for. their ease of reparatlon

cge InEYs, thg ey influenzervitugs BN, oha egentstrain
i &ﬁé&bﬁslrﬁd&ﬁl%ﬂ@d{h@htsu Eﬁe(lhﬂﬁenzamus@x fsﬁfnfncgfdﬂrus

certain ther apeut i Cc advant ages resul ti ng romgr eat er
neeBIseFted By #wi formplaHd,N), whereinr 6 asanintegey v hal6fandi Y é an

R e T e
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c drpodnedypd Bfvarusu i cdridin eatbodimnents| thy idfept£Pidbed aAQHIN2,
rocedures an ous tqQ those disclosed in

t hi_g Igi\ﬂhlg%%g AN SF S?a}?of’% "@%Ivé’éusher ei nbel ow, by

subst i t ki deR@irPdnBRIFRRATs, 3P rhaRbRbGRE kit odp%@élbé‘sd%my one

reagent for a nonlsotoplcall abel | ed r eagent

|
i APERYSOEHS fptsefdhe med Ivrtﬂeﬂfam ¢rmpbedimedts, eacht member of
phrﬁé %ﬁﬁﬁ%é&%sj Muﬁfb@@&hﬁl nx%m%%fo n‘%ﬁé eQliicapfict ei n:

and Y3 are ea epende SEIeCt8d f rom
t he gr durﬁedgnmrsbcpdnglenfs the(t‘hbrnberbh-)f dredgroRafistreated orally with

( FA&%HF;{@HH&L’@SS I;ﬂl'gl;(i%%rh gn 5¢ ?1& éﬁ:ﬁﬁa Tfnts% émgrarmmd%se mh?bltor
S ubetzalt]aZﬁnh' carbogglaed Ihfdéféhinhmi‘n@idi’bhﬁnﬁoﬂﬁhﬁhfdﬁﬂnﬁasé glh;bltOI'
ac represents a rin
r\%éﬁ%‘iﬁ‘&éﬁé‘%&?flgaﬂéé%&‘) W’cﬂ‘hryhe gr gup consi st i nggof

cycloalkyl substituted cycl oal kyl, heterocycl oal kyl,
substit*ﬁed het er ocycl oal kyl, aryi, substituted aryI,

het er oary d substituted heterod? erein said
substituted rings are substituted withj1 to 3
substituentss _independently s Iected fFen1the group
consi °R10 noi eti & provi de¢d atcomhen QL
s ar , Substituted a ostltuted

the carbon at gons ing junction
(i.e., th&®ho %arbon at ons £onmon t o+Htdee fused ri ngs)
are not subs@ltuted; Q@ represents a ring sel ect @
fromthe group consisting of: cycloal kyl, substituted
cycl oal kyl, heterocycl oal kyl, and substi t ut ed

het er ocycl oal kyl, wherein said substituted rings are
substituted with 1 to 3 substituents independently

sel ected fromthe group consisting of: the R10

noi eties; Z1 represents -(C(R 24)2)w wherein each R24
i s independently selected fromthe group consisting
of: H alkyl (e.g., G to Cddyl, for exanple nethyl)
and F, and wherein wis 1, 2 or 3, and generally wis
1 or 2, and usually wis 1, and wherein in one exanple
each R24 is H and in another exanple wis 1, and in
another exanple each R24 |s H and w |s 1 preferably w

o Y



weyshropnepyl - CH 2- and cycl ohexyl - CH2-), (14) mEDSI007/003755
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15
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and cycl ohexyl), (13) cycloal kylal kyl (e.g., C3 to C6
Cyd GalkVI -(Cl to C3)al kyl -, such as, for exanple,

(a) in one exanple said (12) noiety is (b) in another
exanple said (12) noiety is(i.e., nis 1, and each
R30u is H), (c) in another exanple Z2 is -NH in (a),
(d) in another exanple Z2 is -NH in (b), (e) in

anot her exanple Z2 is -O in (a), (f) in another
exanpl e Z8\s =¥ in (b), (g) in anothérexagple Z2 is
-CH 2- in (a (h) in another exanple Z2 ifs -CH 2- in

(b) [ .nother exanple R2 is -(CH2) wR11 and mis
1, ecampleRzls-N(R26)2 I Ncom
another is -N(R 26) 2, H

. H 2), (1) in another ampte R is -OR
23/ and (n)mmmmanother exanple R2 is - OHyfcben- . R23 is
H); each R3,(IB¥, R5, R6 and R7 is independently )
sel ected fromthe group consisting of: O H (2) ’
al kenyl (e.g., -CH2CH=CH2), (3) substituted al kenyl,

) t ut ed
(B amondcty EELBUARN G0 1 L B e
s mgytamintdage tndhitealiky bembﬁbnncbyffmhlwlaank,ylma( &1Va:
substituted cycl oal kyl al kyl -, (10) heterocycl oal kyl,
(11) substituted heterocycl oal kyl, (12)
het er oc'y Nyl al kyl -, (13) substitng ed
het erocycl pal kyl al kyl -, (14) -C(O R10 erein in one
exampl e Rf® is selected fromthe groupwcon5|st|ng of :
al kyl .g. teo8 , e.g., Oenﬁﬁ
exanpNe RL10 Tyl (e g., pheny prer exanple

such as, npl e, quroo'enyf-), NndbeN@ her
exanpl e R10 (i) heteroaryl (e.g., furanyl), and i {a)
anot her exanple R10 is heterocycl oal kyl (e g.,

tetrahyd ranyl -) (15) aryl heteroaryl s
phenyl t hi adilazol yl -, and phenylthienyl-), 16)

substitutedmgryl heteroaryl- (e.g., substiduted

phéxy! t hi adi agetyl -Yos (17) heteroarylaryl-%_such as,
for exa i di nyl phenyl - 3 +““-‘,
pyridi py i.e., pyrldylphenyl

f ranyl phemydoes, t hi enyl phenyl -, thiazol y| phenyl -,

benzofurany&nﬂgnyl , oxazolylphepyl . pyrazolylp
pyrrol yl phenyl, and triazol yl phenyl, (18) substlp%%gd

heteroaryl aryl -, such as, for exanple, substituted

DMfé RS t pyrazin enyl -,

od %g S ﬂ% élcce g EAIF He f’e%f b certlmlg F\Q&;ﬁ?é%ems the

pwmd’y‘hpdm)‘hhmltosllsfqmlfﬂm dfi gﬁﬁﬁmh ﬂﬂgﬁ)é' pharmaceutically

yl phenyl -, substitute

t%ﬁ%é&% ﬂ hmFOP substituted pyrimdinyl phenyl,

subst | uut:achwmbdmem EResitrce Stle S/%m Jﬂlﬁ&&wd bird. In

p rrol hgnyl (19) aryl (e.,g., phenyl .
%’iﬂg Qe gidhe Hi’rW 15 aemgmmad unm@enung sxinptoms

Qﬂﬁﬁﬁku@ﬁd substltuted napht hyl ), (21) heteroaryl

(e.g., thlazolyl thienyl, pyridyl, pyrimdinyl,
bonzoi i eratai ginbodiarents, thiamllylfqr rbéummgmtahw‘

benzot 24 m and ra2|n
subst | t&ut el(? ejhel?oté?’cp)’gr?tys/ IO%?'eé/%rbs PPEPE%’ %‘Tﬁl H%‘Pﬁf}
sasipgpraundtofdomyula Gy, IS bbEVY t ut ed pyrimdinyl,

substituted benzoi m dazolyl, and substituted
pyrazinyl), exanples of substituted heteroaryl groups

i ncl ude, for exanple bronothiazoly!-, bronmopyrimdinyh
fluoropyrimdinyl-, ethenylpyrimdi pyl-
chl or opyr azi nyl -, cyanobenzol#i dazol yl, cyanopyridyl-

nitropyridyl-, nmethylpyridyl-, CH3C(O -pyrimdyl-, and
N- cycl opr opyl net hyl - benzoi m dazol yl -, (23)

het eroaryl heteroaryl - (e.g., pyrimdrnylpyridyl-, and
pyr|n1d|nylth|azolyl ), (24) substituted

o, o,



exanple said halo is selected fromthe group
consisting of: F, d and Br, and in another exanple

wgajdoylo is F, and in another exanpl e said hedDUS®07/003755
Br, and in another exanple said halo is d),
-C(O-NHR 28 (e.g., -C(O-NHCH 3), -C(O-NH2,
-C(OOR 28 (e.g., -C(OO2H5), -C(OR28 (e.g.,
-C(OCH3), -C(al kyl)=NCH (e.g., -C(CHs)=NOH),
CXaIkyh% NQ(al kyl) (e.g., -C(CH3)=NOCH3), al koxy
e.g., st and t-butoxy), hydr.o% stituted

. aIkyI (e.qg.], -CH(CH3) OH), diatkyl am ne[wherei neach
al kyl grodﬂ i s independently selected;le

y selectggmfngntthe
group conS|sUbng of: -NH2, .halo (e.g., F, d and( X
and. in another exanple F), -C(O-NHR 28 (e.g.,

-C(O - NH 3Lwvi-C(OOR 28 (e.g., -C(Oy H5),, and
-C(OR 28 (e]g., -C(OCH 3), and wherein: frn one
exanple salstubstltuted het eroaryl aryl ( iety (-18)

G

- NH2 g to C al kyl, e.gr
( Wnaaqd Br, such as, for exanpl ¢, 5)
5 anot her exa sald substi t ut ed aryl (nnlety (2%&0

above) is su st|tuted with 1 to 3 substituents
independently sel ected fromthe group consisting of

®) R 28
& & RS el R Mttt
@Qf@mr(t domintraventip} GHBytionafoe ablﬂeﬁﬁ@ta"tﬂisn%%&leﬁrﬁﬁinqn a
bstltﬁted henﬁ&%%g%t ggglety (22) above)
BRI R OMR ig B pRta o Jreghe §79B bEENEFehowiRjection
10 thfa@bw@fﬁl@'ﬂﬁdcﬁédn%t%{to theh@nbg- 9., Br, F, and d),
al kenyl (e.g C2 to C al kenyl, such as, for exanpl e,
CH:CHﬁeftartsembO@meeitq efithe prasentisventionprovids iastst b a of :
compbhindb ), aryl (e.g., phenyl),
-N(()nF\l’ 1002 (e, (IF“IQHPE?%W NRLOC(O R 12 (e. g.
-NHC(O CH 3); each R9 is independently selected from
the gr conS|st|ng of : hal ogen, -GN, - N2, - OR10,
- SR10, &?%Q$’ and R10; each R10" is=Mtependent|y
sel ected f ontthe group consisting of ;| H, aIkyI (e.qg.,

i -propyl, t gnd nethy ) aryl ?: phenyl ),
oaryl (e.qg. dyl, g COH

cycl oal kyl

( . F $yl) cycloal.v y
15 heterocyc o%fk het er ocyc oalkylalﬂv?”“ OH
al kyl het ero 9 , alkylaryl-, substituted al kyl,dD
substi t utgd ar%/| substi tut ed arylalkxj substltuted
sti

het er oaryl , tut ed heteroarylalkyf ktituted

cycloalkyl,msubstltuted cycl oal kyl al kyl, Isubstituted

h substituted heterocyclo:lk I al kyl,

sub ret€roaryl - and : coH
erein: said R1O substi al kyl is

4 Mﬁth 1 to 3 substituents independently
2l ected fV§i™ he group consisting of: Mges - NHR20,
-NC2, -CN, 6, halo (e.g., F, d and Br, and W,
anot her example F), -C(O-NHR 26 (e.g., -C(O-NHCH
3, i.e., R26 isalkyl, such as nethyl). -C(O OR26
(e.g., -{OOCC2H5, i.e., R26 is alkyl, such as ethyl),
and -C(OR26 (e.g., -C(OCH3, i.e., R26 is alkyl, such
as methyl), and said RLO subb®ituted aryl, substituted
aryl al kyl, substituted heteroaryl, substituted
het er oaryl al kyl , substituted cycloal kyl, substituted
cycl oal kyl al kyl , substituted heterocycl oal kyl,
substltuted heterocycloalkylalkyl substituted

1 .



R32 is generally H each R35 is independently sel ected
fromthe group consisting of: Hand Cl1 to C6 al kyl

w@ eoog/o9s2met hyl , ethyl, i-propyl, and propyl), BemUS2007/003755

wherein in one exanple bothR35 substitutents are the
same or different al ky! groups (e.g., both R35 groups
are the sane al kyl group, such as nethyl), and in

anot her exanpl e one R35 group is H and the other R35
group is alkyl, such as nethyl), and in anot her

exanpl e eﬁ%ﬁmﬁaﬁ is preferably H R36 i gted from
the group consisting of: Hand alkyl .(e.g.} C to C6
al kyl , such*ﬁs for exanple, nethyl, ethyH and

propyl and g Qrabty R36 is selected frow e (gboup -
consisti and nethyl, and nore refer R36 IS
H eg B8 [s |ndependently sel ected he™>gr oup
COsSi stl ng ®kociH, al kyl, aryl,

aryl al kyI ~nddet eroaryl ,
het er oar yl al Kiyla) cycloalkyl, cycloalkylalkyl, (IVa),
het erocycl oal kyl , heterocycl oal kyl al kyl,
al kyl heteroaryl -, alkylaryl-; substituted al kyl,
Suktsilbﬁd#&xﬁéjmﬁfcxhya ?ﬁib!ré shiflefby! @l kyJ, substituted
heteroaryl, substituted heteroaryl al kyl, substituted
cycl oal Ryspecifigisomipoyneé of Egroiudal, K ITH) dnle isqUB 2SI IR M4 RHE3-(1-
hex ShaGYd_9: %E‘ﬁ‘&‘ft}@ ?%aéxﬁéﬁrg %-l?pfg{r%bgcc pﬁ?l ké/ carbothc acid;

substituted
aI(Rsi'J?ék%R 4R)- ar(dj-AMeemmdn-z-pmpglﬁ&@l}wlgsbhidhﬁcﬁd- al kyl is

t11ut d th 1.t It d dent |
PRk o st Bt Kb R roe-(-Apeimdan.
%Pﬂ%lv)-ﬁéﬁﬁn&lﬁoch:l%ﬂ%n'(tagecé:ﬁ'ﬁgxﬁfo ac"i"di‘q)r (SHR 4 RES-(1-

exanpl e  F

10 _ A estamisy- f{-éﬂgbutyra;@@l@@cgpggyclmgtan@(@mgm(acgi ;pr a
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tuted aryl, substituted
g%ﬁ%&%m ﬁ%%;
a%r al kyl lcag}g%ct%@# te S‘#%?égr yl, substituted
het er oahAyspedifiy lcompobsd bf fmnnillacymlaaairﬂ@dundSJfosﬁnﬁlut[@d>r a
' L kyl.al.kyl , substi ed eterocycloalkyl,
%ﬁtlaalﬁy?dé:f’ @BJLS"I SS’L‘L{& *kyl, substituted
aI kyI helt il @e;abpreamdecsbhbﬁidsé HLiflEd B 46l R e c&ﬁﬁounds having
substituted with 1 to 3 substituents independently

s &6 X SRPTF cBifrk Grategs Biay cxish &t and bryjiselated injoptiquily agipye and
%ml%@)ﬁn%mﬁé):om%nc(sﬁgzy %gﬂ pgg)nb %HZ ﬁ‘tﬁﬁ Q ﬁ? tre

s umde@goodftbat the praseat inventiop elmpmenksysb thef wse afm;rphcemlc

R@&h%ﬁ"—k&ﬁe E?‘ES?‘E‘EEP’S‘? hlysé%rb%ilts%gullsehtz Zn %Xo%gjx{e'lge%ereof ofa

alclyipouad gf formanmy,ln IH] iV, vetiich porsreamxb hseful Bloperties

al kenyl aIkenyI such as, for exanple
é&“(‘iﬁ&fl het'éqli,]il} [Aalss 6N$lem§>wn w €| B}E_rgggelqptlca y active

SN T n
aC( i {N lofééﬁﬂé%l@ H(i)l reséliBd Obggggg%ggfgﬁn (ﬁg rgcrystalhzatlon

tﬁhmcmes,tlzy szeﬂmsré om@@éﬁalbsactmrst@raaapra@enaretuywhuat

et §51§ tQ{l]'u %‘F%&d s%pgllébétn &ggléga chuq%%t%;‘efﬁo—m se) and

( 1’4)"’ w@(e@fmm@t( Qralie)eR pnti M fRAGYE) aiviry, using( Q) stilnd4:GHests

wher ei n_one ex | e is H _(b)
RS bRl AP e et Bl Semgs 85 ‘%egbwgrenwgigrﬂw in the drt.
exanpl dnrases wher¢ €dmpourdizcird Qr.ﬁfﬁ@i@ﬂg lbasie @ AcidZdto Brm stable
i ndepen enily sel ected, .(e) i.n another exanpl e each

RPEIIOX1S 3k gE base selts, administralinn ehibeicempogngs @sowéfsmydge
Oﬁp%ﬂdﬁsﬁfé @&Mlés of(ﬂl')arﬂxgce%ﬁgﬁl'fﬁﬁac %éﬁg%l \‘Fﬁ\?es I ecc 2gid

eac each Is1n

( 89ditign éﬁ'@ﬁt f@emeé mﬂw@dmlqhsfom aedwhloR%icalacwptebid anion, for
each R26 is independently selected fromthe group
consisting of: Hand methyl), 1§ 15) -S(OtR26 (wherein

in one exanple t is 2, and in another exanple R26 is
nmethyl, and in another exanple t is 2 and R26 is

methyl), (16) -C(ON(R 32)(R26) (wherein in one

exanple R32 is H, |n another exanple R26 is aIkyI

s oy o o o —~es N "




pyrrolyl CH2-), pyrazolylal kyl- (e.g., pyrazolyl CH2-),
i m dazol yl al kyl - (e.g., indazolyfCHx-), furanyl al kyl -

w@ eqog/o9s2igir anyl CH2-), thienylal kyl- (e.g., PCT/US2007/003755

t hi enyl CH2-), thiazolylalkyl- (e.g., thiazolyl CH2-),

pyridylal kyl - (e.g., pyridyl CH2-), pyridyl N O al kyl -
(e.qg., pyridyl(NO CH -), and pyrimdinylal kyl- (e.qg.,
pyrimdinyl CH2-), (d) heteroaryl al kyl - selected from
the group consisting of: pyrrolylalkyl- (e.g.,

pwrram@mp,@upcalgj;ya@zpta}»leedaﬂmhem@ﬁ igthe ngcmwfacﬂlyd &He- ) ,

' 'H)gcﬂéﬁjflgﬁtqlo# ?ﬁ%%m(us?tga{ W%ng{%%v %g 6 p arsfanr;.yc!,o%lcgntlrz;tlon ina

t ﬂnmmd &HRe ):ombbm&k&bt/isfdf&)éhve {Cuéta thhis%q}ltﬂngﬂgctﬁar

j dyl al dy| CH2- dyl N-O al kyl -
)é/’lfr‘l&c 0%‘9%% ?e(@i‘g)} “ %ﬁwtwl%qlhtfra;llnyl)/m kyl - a( eyg

5 pyri m digeéktPerbo MARRE! Th Sﬁésgrﬁ‘@c;rfc'éﬁ\%t dd fstge c?ll'nyound is

substituted wth 1 to uents I n

s dtigher dbarf the ICtdnd the wirps tZ) heustfoligwirdg 1n3e6(1@) Bf &8 compound.
(e.g., R38 is alkyl such as nethyl) ,-NHR 20 (e.qg.,
-NHCHS)' -OR20 (e.g., -OCH3), and halo (e.g., d), and
(e) hetIeﬁ@amydcaddkwith irffblenes AUDLERMINNG28/3AYPISN 1) virus were
consistin thlen%(l?alkylsubstltuted W th a-&(

dreé‘fe&?ps glﬁ (pﬁnealsv UT PEENYHIUS SXPOFuEh Yitmpramivir at d)oses of 20,

10 SURSHndt i@ oM lieli‘amglgvgyslangctaﬂﬂ A ALY Ithe mice at the two
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20

25

substituted w th-NHR 20 sic or exanp
( tighest Josemps ussdrstseen by @rwenhomlelﬂﬁbﬁyls, lq:g%emdg lod ke -

- ABRUIEE, SBARLR SAUD e sl LSEETE g gose s
S mm@atabrefihm%iyt tlocuﬁ% gax@ﬁteﬁéi?rgfﬁe tomp girs:gd@;%ared well
pigﬂe'fﬁ‘%‘iga O:S’EES‘}‘% ‘iﬁb’éﬁ tf’é\gc"é‘a GWIFHYS Graesdats imdicats that gisingle
ex &”pér@:mﬁ‘x‘ e Bintbn Y& @H@am&k%tlhﬂﬂ&ﬂi 0&%\%2\ {:?d Fé%: s

When is an aryl group (
aryl), Téb@eﬁ?@mgmé$ usagl i the ;nvegn@mpralmdvmm thbatt aadean be

i L A

a|6d56218351)s aryl al kyl ), exanpl es of said ar yI al kyl

group i th m { .

(¢ RSO%}f ﬁdﬁh‘@r‘fiﬁst"@% erein @@f‘rf&ffeﬁwwmmnaéﬁi Fargss, are for
ofitustradieh balys dey dnotakkilie otifer déﬁﬁ@@@élaéwkﬁﬂélﬁ valyes within
mge£e| nn |s 1, and in another exanple said aryla ﬁ?(

eh whion {he sAicalsiandifubstitients . | said arylal kyI
S ben ty
(5o Z R:ELﬁeme‘@d}nﬁgugdsofgoﬁH%I ﬁgﬂf %tr ??)éédgar%'lpgﬁﬁé)f)f formula
ei@m B2, 0f I¥&i d substituted arylal kyl group include,
but are not limted to, -(C(R30)2)nsubstituted phenyl
(e.g., -(CH2)nsubstituted phenyl), wherein in one
exanpl &sqidnsubstituted aryl al kyl #Ms - (C(R30) 2) n
substituted phenyl wherein nis 1, and in anot her
exanpl e séﬁ;d substituted arylal kyI [ s«, .

’a

Nt qdophenyl whexein nis Ewo.+ Sai d
al kyl - is substityted b *y, wherein
of said substitu yl akkyl is

y
substltumawmmn-m 1 to 3 subgfituents videepsndent |y
sel ected frqm)the group consisiting of: halo (e.g) F,
d and Br), -CF3, and -OR 20 (e.g., -OCH ).In one
enbodi ment the invention RlL is selected fromthe group
consiting of: H alkyl (e.g., methyl, i-propyl, and
t-butyl), cycloal kyl (e.g., cyclopropyl), aryl (e.g.,
phenyl ), substituted aryl (e.g., halo substituted
aryl, such as for exanple, flurophenyl), halo (e.qg.,
a, Br, and F), heteroaryl (é7g., pyridyl and
pyrazolyl), -CF3, -C(ONH2, and -CH OH. Those skilled
inthe art will appreciate that when QL - is aryl,
substituted aryl, heteroaryl or substituted heteroaryl
the two car bon atonms cormmon to the two fused rlngs are

L T Y 1 s o [—. o



Anot her enbodi ment of this invention is directed to
conpounds of fornula 1.0 having the fornmula 1. 3A

waemreRienbodi nent of this invention is direceedUszmo7/003755

conpounds of fornmula 1.0 having the fornula 1.3:
wherein all substituents are as defined for fornula
1.0. Exanples of Qinclude, but are not limted to:
moieties 2.1, 2.2, 2.3., 2.4, 2.5, 2.6, 2.7, 2.8, 2.9,
2.10, 2.1 1, 2.14, or 2.15 wherein each R3, R4, RS, :
arfxapple.dopdatpanddanssplfophtecicethts, r(mmtbhaakg)n@neptartarate

| k | k h
N OGN AT e
bLBSulngGmotgalnidedlte @ndyOdlsdThé 1}%’1’&% %cﬁldmgzhy?drogmgnde %uﬂ’ate

Mfﬂfréﬁenplé%s@hatﬁsgwﬁbonﬁﬁ angearpomate salfs. Exarrpl es of Q

% or 2 16 ahiecRitallgnopepiigat hagBt bRt ik

15

20

25

30

'S 1N e pe
s direeqdaigesf welhknonmn ¢ gm theprt dowséxsinipig bp feacting aduﬁidieﬂtly basic

| k h f | t hy .
Cefhurouft sheh 5 B ¥ PR st 810 HETEE peoidgicaty

nmoe«tpteﬁle 2niba, AZlkiB meil (Zorlkaidpis, RbBiuBA P tadSiund W htﬁﬂgn) or
R7| one exa Ieon,lermlety .

aling eggg ﬁnq;ﬁgl & puexapple stighom sabs pherspexdisracids cam also be

10 thﬁ;ﬁgt ed fromthe group consisting of. H and al kyl

(e.g., CGi to C6 alkyl, such as, for exanple nethyl).
In an ot%ccerszmm!de of formul gLk THpamt IV 2ar beenailatedac h

| endently sel ecte
o Rfacentcal T d3tidohs o4 BRI o A i iplien bt b os o
othu@anQ@aitigntyby éttyav2nbusvostai 18 oét&i‘cfhs%i thé%ctw@@onﬁi&qnﬁzr its
anot her. .exa noi ety 2.2 wherein

eac#;| ?@‘nbeFarepﬁgd Eh n%?"l?téoqaﬁﬂé‘b‘éﬁ% 2ith %/n%rgP@étslé@a‘ﬂﬁ@m .

t MEsEEroivps €a0SkES bt peeated 1B g@ﬁ;@r@ll ﬁb{ﬁld(p%l}%ﬂlylﬁk él9ccg's
al kyl , such as, for exanple n ‘anct her ’
)E%‘i‘ﬁﬁ‘@’ ad leigqsghqafgpfé:g&d in ozls\/\ﬁ}c,/rmr prdipari cRBditiRds oRGprage

2%%(81 Iﬁgft: :tﬁtaéeg?%gﬁgcﬁgtéoﬁ a%? F ?)‘t:ﬁsgggglo f_)rheg?gt&g? grodqeth(af

Qmiigrappgasiym®. 2 wher ei n each R3 R4 R6, and R7 is H.

I n anot-her 18%2 2 3.wherein each
R3, R4, gpﬁig“’g‘sd?(gﬁ%f’gfj’ éHJct? & igiscuan oF HHPsipe can
g ﬁmW&ﬂm‘Cquhﬂ@lﬁohét)i;é;@npﬁ? g@r};gi{é%c;/rlis?)rglteﬁl%g@v@er%ompnsmg the

, h
e%%#?ﬁﬁ ’é’ggﬂ%‘??% S W}%CW @flgptod forthe extempomrisomspreparating of
aB@nR?mﬁ&:té.H]Q 8Pﬁﬁﬁl§9fel s%ltﬁﬁ:?u? ok Qgg&rsﬂ: st i ogxaﬁ? %ncaps%ated in

ConS| sti ngi H and exanpf €
Qlipasomessetlp all casee the@llhn@ga:dps%@ fo=em s}iaﬁld basteRRE, flaidhnd

I Qb REF XA f 4 fei.n each

R%a§%4 R% gﬁ b@nlg S f|91n epenlge ﬁ{l& %§3§e c]\lﬁ’gglqul“g fRIREOr

gvduple(p@nshesa soﬂ'ngambr llqhﬂr‘?SL&H{?ﬂtl] H(Bﬁllgrll coﬂpnisfti]hgcﬁ)r example,
e n anot her

ewgr%1 eeﬂs‘ ‘25?/ ‘S&%?’@?‘g’l% & %ﬁ%‘r Brapyleaeiglyesl, ligpid R,

aﬁﬁlyahyle&e Igmﬂﬁ[b@ﬁﬂ@ﬂié l‘{kez Sleetadt §il0 Hbﬁdaﬁmgé‘g 1 ?steés and

cons lb of : . H and _net I n anof her exa

gyia o5 thergpf r“éb@npreaeqflmlty Ran bﬂﬁxauatanile&ﬁor gxample,

Hyy th 5 where

ea}:: e%%%n qu?}gz?r? %%b&he%] etg{e{%%pe n‘%&’ Lée Ee&uggfl 8 al%ﬂleoﬂ?e n
tﬂi’é Cg?%@ﬁﬂlépm sions Dngy tfe uskl ofl marfadtinyts, The grevefdion 6f Be action

ex an'p e&%w?m %éan © b%l?q@ %%‘éﬁ@%%ﬁj%ﬂmmﬁengal

aageniRy for&ﬂanrlbe@ patkbihb, hErbBahes], pHd) tBeHig Egiﬁpthlmerosal
consisting of: Hand nethyl. In anot her exanpl e of Q

Qis nmoiety 2.5 wherein each , R4, R6, and R7 is H
I n anot her exanple of Q Q|§ noi ety 2.6 wherein each
R3, R4, R6, and R7 is independently selected fromthe
group consisting of: Hand alkyl (e.g., G to Cbal kyl,
such as, for exanple nethyl). In another exanple of Q
le rmlety 2 6 vvhereln each RS R4 R6 and R7 |s

o o o s R




(i.e., each R24 -is Hand wis 1). Another exanple of
the Q substituent 2.4 is: (i.e., each RR4 is H and w

WO 2001)p9528610t her exanpl e of the Q substituent 2P@r/US2007/003755

(i.e., each R4 is Hand wis 1). An exanple of the Q
substituent 2.5 is:(i.e., each R2Z4 is Hand wis 1).

Anot her exanple of the Q substituent 2.5 is: (i.e.,

each R24 is H and wis 1). Another exanple of the Q
substituent 2.5 is: (i.e., each R24 is Hand wis 1).
Anan;l)@mbke &i mahg ca}aesmbmlltbamfe&bﬁe tiosinclfide e08dTAL Bdits, for

b H_and
+ e Tk i erSp sadiing e (elhnesd gbstepiion of the
eamjbc%ﬂe ¢<ﬁn1bbs&ﬁk§hsV&ah9oe]Brouém aBlSﬁW’%J e e f%e@om$0s5tlons of

substituent 2.7 is; (i.e.. each is Hand
Arﬁé’é?ﬁrﬁs Jying attsﬁ@ths frsepmpla: elumigumsmoppstearatesmd|gelatin.

5R24 s eﬂ[’éjléxﬁdtfblé'golumg %rb%%ﬁkg bgfl_flctoﬁgor%m%ﬂf)a_cﬁve

substi t uent

Armﬁmunéésanmbenca@ptdwa@ solbestt ivtithethe oﬂaeﬁlopﬁorfu(lltuﬁgregents '
an r exanple o e

S bl RSt Bpusheyfi hltpwed Birfer Serlhesiay. 1n th case of

S Ld‘Derilb puedtrsod tHepreIOEHELT ﬁéﬁﬁﬂhﬁcﬁ@lé sh.@utgns the preferred
subs uept 2.3 is: Another exanple

sUBg P yehprepargtipn me%?ﬁ@r%mrﬁpﬁéhﬁﬁe@mng techniques,

10 SUPRith %4&?([‘5 %V\Alef Sf ﬂﬁ%@xﬂ@fng@&ﬁ%lp@m aLh%ﬂ:%nal desired
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substi fuent " 2. Anot her “exanpl'e
S L}Bg!tedmémeS@ltSn lﬂ@ Puevionely s@rﬂaﬁ]l&r@f sdliilﬁor@s u bst | tuent

2.5 is: e Q tl;1e st,q,tupt

Anot her exarcrikpkll éﬁelg’?ﬁ(?ge irﬁ #st iTahRe” an ‘?’esatm%tot‘ﬂ‘él‘de

e)adrmhxsteomgal‘t&)n@cﬁmﬁqirici‘ ¥6 tHe chsét éfishrﬁ’éh‘l’%*iﬁ to%i‘sa&m &isease
g/e?? ybstit uent 7 is: Another exanple of the

B 59 agtq @rex?mtth% devslenmens Oéianr Rempom, as well as

Stalaﬁi histé@Rb acodnlotmnd
substll tuen a2 8 }?iun /f\nmg%ﬁﬁr exanp ng Og %‘E%h%cal symptoms of a

s (fhspase sipisfrondisiontse asitp eeduck we ehmmytte amgbsjdhtsgrhqxﬂomg dspect or

0 Qﬁa&ﬁtehm% gﬁ@%ﬁééﬂ?@ gt?ite gﬁe nd S g ﬁ'szilsﬂer{ggxgpeg [)g gi)%plute to

o |’oe uxefut V\AS smmetdﬂaamelaw thO4ctive cbﬁlp@ﬁﬁdsea&qsy d®Bfhistered
iubst it uent are sﬁaect ed fromthe (%n

c ﬁlé’i“ PHRysBEe t8|" G VITBT- o L% 2ge@tycan atso byadministened subsgquent

k. oy Mithih 1, 2MUDeF 5 %H?g% RRPSsuk RS e viru@ne

substituent on said pipérazine ring. I'n another

embodi rshesedhsrenitke e “ypiislopagedormdrelatas tb mi peranzins

5 { ¥

of t heﬁ%olg&t)st | d‘%S‘}né’ﬂelldfsilnst eg%ﬁg)tglrazgf? AH ﬁgfe c%)r(]%}?ﬁiéfs

exapded tofbetadmigistutrbas ¢ singletdass. Ittie dimngmsb)&doﬁom a supply of

r one or two substituepts

| BRETRRE kL L bR AR PO COREh b fipromhigh o
gdosqdmstplbe\meiaedretihﬁﬁ said one or two substitutepts

are not H 1n one enbodlnent sai d_substituents are

sel ect &YOPF GRbpisngg gy gptigrsproyigles p mgthgd fayrtrmating a viral
( ehfBetionGh atlﬁm%&ﬂf)mmﬁg Qdmnﬁ?ttaﬁﬂ%lm Ot AR nt o

enmbodi nent_there is one substituent on sal plperlalne

r forgpownl efformala le Hobliardii ot Aphemissentinallyabsdptihle silt

0 ald s bstl uen

T oth Bl B ihirlrB0Fhd Rl B yeiveity, e el
hamenuwids giministermmich mesinghx mrpivenolﬁs ddmsinfanauba! id sard

2.1 [ ryl.. Thus, one, e | e of the Q

s%%g?%‘t?giﬁe @ifée“'“é’e FmEYRT is admy nﬁlste@d msmbmlmdmmamnons
each R3, R4 and R7 is H). Another exanple of the Q
substitutent 2.16 is 2.16B: (i.e., QL is phenyl, and
each R3, R4 and R7 is H). Wien the Q substitutent
conprises two QL rings, each2®1 ring is independently
sel ected. Generally, the QL cycloal ky! rings and the

QL substituted cycloal kyl rings conprise 5 to 7 ring
carbons. In general, the heterocycloal kyl QL rings and
thesubstltut ed heterocycl oal ky Ql r| ngs conprl se 5 to

o s o o o A a R o o o




herein by reference. FIELD [0002] This application
relates to nmethods of predicting an individual's

w@enehdisusceptibility to age-rel at ed macul arPCT/US2007/003755
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degenerati on. ACKNOALEDGVENT OF GOVERNMVENT SUPPORT
[0003] This invention was made in part by an agency of
the US governnment with United States governnment

support pursuant to Grant. Nos. EY13435 (RA) and EY. |
1515 (GSH) fromthe National Institutes of Health and

wi A¢eordinglys Hiesnethods of thEéohemaibon fprovdde fordriph paridvd thb@pahnce

Institute nstitutes of Health, under

%%e& TeREITe Ry (%g g&@ﬁé}eﬁnﬁ%am tted States
gover Nnerdneleasbodihbi oF the HVestib) thderrtduan
BACKGR(lJNDC{jOOO4 Age-rel at edlmacu | ar degeﬁgﬁa&?fyoarfmunmf

Akpromgoyn %@@ﬁ@?‘lﬁt HeHéylE I¥iis upde abonttl .G megt s t he
rracul a, t he
cent raIIn\r,{Htl na t at pr OVI 8{58% +8§e§{ Bﬁifb“ﬂwnoum of
r ébeiFempovndioiotdela ks HP,mrrIg iofip m@ abcmalsomlrﬁg on that.
usual | y onI y l.eaves p heral, vi intact. AMD is
the mosf %f%?‘?ﬁogrfthgf“rvé(}%?%l ‘? eRtvsdRRibitoramount of
deuebmnpdu:ﬁmmahﬁm TihAL, $r 3938 8p by Rb&ildoy g esent s
with a decrease in central vision in one eye, followed .
wi t hi n’ ReRerssbodinpentof the inyestion. [thg effemsiyedhhibisntyramhount of
Vitgd 88mbSudd 6t B e Is t he di sease
i ncl udebt he pr egrgﬁ%é[ %Ifeﬂﬁgéggl ?a{’(‘g%‘%&?@a.‘?ﬁt he
macul a.In[@e@BiboBiagitiod th@mvgnmorrmlpmffmivbuﬁmbﬁaiﬁdinount of |

b f _AMD till
e Fitnpbilft & s % Aoy eIV ATRP R b a0 et e
i nf | amiatdne rembmdnhmmmbwehmv 1 eﬂfé\éavéMSftéﬁfhn%um of
2002 fﬁ&l Opht hal nol 134: 41 31, Hageman el
aIth ‘E ‘;“ Jgrogdad; i, m&)?élﬁé%up zanBQQmwul lins el
. (2 001
Bup. | Eye Poeoginie LU Ao MURRRSH iivind Eodat of

: Nabq' compernd afdermula . 18, IIpor I\immwab@m ROO Brg. ( 2005)

Proc 102:.70 function

of thel\llf:}tc?h'c Ieglcr?ggime IﬁHle InYERHGT, gﬁ?c%%%%‘méﬁ F‘f%ﬁ‘éﬁ’f@' amount of
bﬁﬁmﬂmnrﬂa:rﬁfgﬂnﬁlalmm,dmﬂ of I & hySto Al B@ni atrophy,
degenerati on Hgd t he %éﬁabbor ation of_ chor oi dal
neovasdBCEF SHbREIGTE of the inyvention, thepffrstive infubitery @maynt of
i thed Lﬁ@raﬁf@m@.nhrt@q es
(g e 2005 N R PRBETTBEY, s A

102: 722°vcacszdlnw eds e the inveption 4)compnun¢ bf foroudy 1, 11,

SR SRR RS Ry R 5380 e

Thmeenmyh@eorapmcbmfgfoganmn H, thirrl}qfhslhdmnnﬁtereﬁf‘tﬁme toa
For variagnts in the FBLNG, ABCA4
gﬁg@&r gene S)f% ea“Sé‘é% Fﬁ!ﬁFffE%R H e v FRYOn, 3AeyFminidase

: R'emaﬁtdrys allsb adAsnisteRAqs eneﬂuﬁlaﬁbramyvqa loR8EmibBdiniéht of the

conpl enent factor H gene whi ch encodes a mmaj or

| ’ﬁ’l’fs e eof‘e‘{rﬁ‘@“%iﬁsér‘ﬂ@bF‘Q@ﬂ’é‘bmdmmer%@Wys ogedtamivir
a&B6kyAhed Iﬂ"bh@eﬁaﬂs&ﬁﬁrﬁ?Gf {Hesiﬁ\é&glog;egm%zr%m’é offR- nhé1 itor

(Haines et al. (20 Sci ence ern et

© (Bgbis)adgynistesed Q@Qy%@c@npmwhoﬁ&mulaan II, IRQRIY:

Sci ence 308:421-4; Hageman et al. (2005) Proc. Natl.
Acad. ScL U S A 102:7227-32). [ 0006] Due to the
preval ence of the disease and the limted treatnent
avai | abl e, nethods for identifying subjects at risk
for devel opi ng AMD arc needed. SUMVARY [ 0007]

Pol ynor phi sns and genotypes that are protective for
age-rel ated macul ar degeneration (AVMD) have been
identified. Methods are prOV|ded for identifying a
subj ect at increased risk fofldevel oping AMD. These
nmet hods i nclude, but are not limted to, analyzing the
subject's factor B (BF) and/or conpl enent conmponent 2
(C2) genes, and determ ning whet her the subject has at
Ieast one protectlve polynDrphlsn1 Exanples of such

. PN SN N o Va o~ A A



[0012] In sone enbodi nents, the subject may have been
di agnosed with a condition including AVD, early AND,

w@bwrovtas neovascul ari zation (CNV), or geogr aptii/us2007/003755

atrophy (GA). In one enbodi nent, the subject has
synptons of disease, e.g., early stage macul ar
degenerati on synptons such as the devel opnent of

dr usen. Sone of the subjects nay present with drusen

devel oppe The subj ect may be asynptomatic of
macul ar r ation or other conpl'é ntel at ed |
di sease, whi ch case, the analysis egsentially

provi des a “ecr eeni ng procedure whi ch ¢%

n be done on

Yet addi tvoerd ®ubj ects may e at hi g¥edch.S
acquiring AMY) In one enbodi ment the subject has (tihe
Y402H SNP. [0013] Thus, in another aspect, the

i nvent i orf® ies a kit for assessi ngrte Ljsk of
devel opnent pf, or |ikely progression of, [racul ar
degener at i ofNor other conpl enment nedlatedmdlsease in a

hu cdofs 1 ncludes a collecti oM
reagent e€ting in a sanpl € ect
one_Qr -+ , preferably two or nore '
pot’ynor phi sesc@r allelic variants Iistedyahgve. It may

conprise ol igmpucl eotides, typically | abel ed’ v
ol i gonucl eoti des, designed to detect a variant ué.ﬁ@
any nunber of nethods known to the art The kit may

i ngh lﬂyﬂﬁmi&ﬁtlé‘dimcgprtaﬁggaﬂ rtﬁeri@c; 5‘%?&%@ ?15

10

15

target pol ynucl éoti de sequence
p @F‘WBPWS meureminisipsecinhibgtolo ithed Imayimmd)sttﬁ‘eﬂ ordlydis a cdmpound

ﬁﬁbﬂ@ t t.hat recogni zes and bi nds
ggEC| |ca* fﬂ'hﬂ%ﬁ gY?ellc variant of a target protein
as a basis for obt ai ning the rel evant

geneti g/yproteom c information frontthe sanple. In a
preferre Bdi ment, the kit contaf NH

ol i gonucl gbti des |nnob|I|zed on a solid support.
[0014] Depéndinig on the format, the cogponents in a
ki : M§'a subj ect i ' risSkH f or

develoo' ages/rel ated macul ar deyenera A (AMD) will
[ nore reagents det gcti nd at | east
one pr ot 8T e “pol ynor phi snvin t he sutsieeet o4 Such
reagents al I€ detection of at |east one protect{lie
polynorppksnrlnoludlng (a) R32Qin _3F (rs641 153);
(b) L9H | Prs4 15 1667); (c) 1VS 19

(r3547154) and (d) E318D in C2 (rs933273p). The
reagents in' %uc kits may include one or"jpre

ol i'yenycl eot i LHEE" det ect the protectiveg weozH
pol ynor phi QMer kit conmponents ca ‘one or
noge—+eagents for anplifying a target” sgquence, where
the target “§¥4uence enconpasses one or merpesof the
protective ﬁ%ﬁ?norphisns. In sone versions of th@gVk),t,
the one or nore oligonucl eotides arc i Mmobilized on a
solid support. [0015] In a rel ated aspect the

| mhamncepmatm e&:eg‘tabimﬂt tamglf ornI dridemibddimest & the

I ncreas rls 0 evel oping AVMD. In
?H?ﬁg’t‘ glerflee@f Aniny 6@%4‘%5 B @Wétégedrﬁretlb i3 egrapound
adifornula g @@la mﬁﬂuﬁé&@fbhl%ea&éﬂﬁﬁl% QRRABLES,
hybri di zi ng under stringent conditions to one or nore
nucl ei c acid nol ecul es having a protective
pol ymor phi sm Exanpl es of such protective
pol ynor phi sns i nclude: (a) R2Q in BF (rs641 153); (h)
L9H in F (rs4151667); (c) I1VS 10 in C2 (rs547154); and
(d) E31 8D in C2 (rs9332739)- Such m croarrays can
further contain oligonucl eotide probes capabl e of
hybrrdrzrng under strrngent condltlons to one or nore

I D L T 1 I L Y T Y .




variant (histidine instead of tyrosine at am no acid
position 402) in the CFH gene. The sequence provided

WO 2007082061 170 i s TTTGGAAAATGGATATAATCAAAATR PCT/US2007/003755

ATGCGAAGAAAGTTTGTACAGEGTAAWhere Ris Cor T (SEQ ID
NO 8). [0025] SEQ ID NGO 9 shows the entire BF am no
acid sequence with 9H & 32R) ngsnlspghc I npfilglls

ggvttt pwsl arpqgscsl e gvei kggsfr |1 gegqgal ey vcpsgfypyp
vatrtcrstg swstl ktqdg ktvrkaecra ihcprphdfe ngeyworspy

ynvsdei éﬁwrdyxggyttm g@ﬂmdstocf @W’nywemmcgq tled etip O RAYSTIORMa I,
pl t dsvt cS tIr grrtcgeggs ws tepsch
PR KB of bbbl Ponns GiRF{caR als0 b

i vddﬂmg;emu hyédthbﬁgsﬁén wmsﬁi‘etcsaﬂfm% el 8K te: x&Y{%eTY&
| vt ki, wkvseadss nadwt kgl n ei nyedhkl k sgtnt
ﬁ%ﬁﬁg %ﬂ?‘d‘ VI hRRsHi(eS r 28ents Aoty agﬂnﬁggﬂmnza)mdmtrbdd:ﬂxqs

- sigkdr knpﬁ@u.@aéw,yaﬁeffgﬁna]ahﬁﬁgmg@ ‘g{e%%hgneglshvf Kvxdimen

| edvfygm d esqsl sl ¢cgm vwehr i §50 1CPpexighue or
c rmg@\@éyfon\al thaedlxcﬁtw agitits h:aclk asamggﬁkmgeﬁts ew fdg@ﬂ% Rctive
z% a Klknklkygq tirpiclpct egttralrilp
6§ Ff%seeekkl trkevyi kng dkkgscerda
y a p 9 y dRMks ditﬁ@@h@!sf adntihBevE QaHGY
figvavi swgvvdvcknqkr gkqvp ahgfrlgf?hl nl flg?/‘?%e’% %ﬁilﬁéﬁ&mn 8
| geF ft@éclzer@l{\@tragm}scyb@zéqrursa@tm ofperdrpivitioviseat hoiral

10 €nhfetBoBls A48 &‘&cﬂﬁfcﬁ 9& XA EM eﬁesygca\fg{qggg Sfr

‘15

20

ngsnlsgglc [ mpfil ttp
| I5EH® 195/11\W@H§¥§¢5¥lp§/pqun$ttatmtaj mmﬂvh‘ttqdﬂaaki virkld@fdcéion,

: :

s B B bed S ol A et R N P A st pg 8 g apri

qri2s 206y gmkdsqramagﬁvniﬁém?edfxwgggaa&aﬁai %?%*ﬁf IREacdg
| V. | \ |

k%?%ﬂ%%é &’%feé%ygg%p g W\?%/‘ Kﬂl%%vgéawgmtmgmmdn

elinyaaiichiar ag&asdsﬁaif%eml%mmagg p d&q g}%/]g% ET” | |-nt dg

| hnnggdpi t .videirdlly 1gkdrknpre vn&vnln
a[CRRISpHAtieNT A neram N With dwfeytpriddd @m?,aiasﬂamrifevmehr kgt dy

hkqgpwq avvse f vIt v ddkeh5|kvs '
vggekr e\éké{}@‘?‘rﬂ&%yn I NGRIE: %ﬁ 8%&@‘81"1‘“ RINBRpseg e treat
t Arvius) epg.t a giflueak binigt Fémﬂiﬂﬁﬂe ahé e@;ﬁgbmsl oM BReREK o

kev dkk d dkvk d | |
SRR SR SRR e b e el
fbuanﬂéﬂxlanyw bﬁﬂférﬁﬂé%%ﬁﬁﬁl arddS60-NP dds 1 IggQ%F] SEQ

ID NO 1. l shows the entire B F am no aci uence

mP?‘Ha@H“ dasgp A hefgmpladdAdy wheseinl X lis an ingeger fions1-16 and Y is an

Q%E?‘?"S@Y Sl AEORE orERPARGAL. KRS B Py Rotsafedif e

itlrgs anrtcqvngr ‘wsgqtai cdn gagycsnpgi pi gt rkvgsq
yrledsvtyh csrgltlrgs grrtcqgeggs wsgtepscqd sfmydt pgev
aeaf | sslte tiegvdaedg hgpgeqgkrj k i vl dpsgsm
iyl vldgsds igasnftgak kclvnliekv asygvkpryg | vtyatypk
wkvseadss nadwt kgl n ei nyedhkl k sgt nt kkal q
avystti mswpd dvppegwnrt rhviilntdg | hnnggdpit -
videirdl Iy igkdrknpre dyl dvyvfgv gplvngvni n al askkdneq
hvf kvkdmen | edvfyqmi d esqgsl sl cgm vwehr kgt dy hkgpwgaki s
vi rpskghes cragawseyf vltaahcftv ddkehsi kvs vggekrdl e
evvl f hpnyn i ngkkeagi p efydydvali klknkl kygqg tirpiclpct
egttralrlp ptttcqgqgke ell pagdi ka | fvseeekkl trkevyikng
dkkgscerda gyapgydkvk disewt prf | ctggvspya dpntcrgdsg
gplivhkrsr fiqvgviswg vvdvckngkr gkqgvpahard fhinlfqvlp
W kekl gded I gfl (SEQ ID NO' 11) [0028] SEQ ID NO 12
shows the entire C 2 amno acid sequence with 3 18D
ngpl mvl fcl | flypglads apscpqgnvni -sggtftl shg wapgsl|ltys
cpggl ypspa srl ckssggqw gt pgatrsls kavckpvrcp apvsfengiy
t prigsypvg gnvsfecedg filrgsp¥rq crpngmudge tavcdngagh
cpnpgi sl ga vrtgfrfghg dkvryrcssn |vltgssere cqgngvwsgt
epi crgpysy df pedvapal gtsfshm ga tnptgktkes Igrkiqiqgrs
ghlnlyllld csqsvsendf |ifkesasl mvdrifsfein vsvaiitfas
epkvl t nsvl n dnsrdntdvi sslenanykd heng tgtnty



full-length factor B) (Fig. 3B); and C3 (Fig. 30
along the retinal pignment epithelium (RPE)-choroid

w@ gidy/ogampl ex in sections froman unfixed eye PET/EHS2087/003755

10

year old donor with early stage AMD. AnXl - BF anti body
(Quidel; reaction product is red) |abels drusen (D),
particularly along their rins, Bruch's nenbrane, and
the choroidal stroma. Anti-Ba antibody (Quidel;
reaction product is purple) |abels Bruch's nmenbrane
anthbiRPE- associ at ed patches. Note that the distribution

£ e oo ; : i j
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E Qrrpl-DTI m\l rnn')S] Dy nvj; ad hC-»-\i ak-e—segL N s
do yma?gﬁranBWat * By &5t ¥ dF2N7 | H2N8 [ H2N9
qri3 ecHBMe eff3awt agNNStH3ge- [ B3EGed HBNGUT[aI3N7 | H3N8 | H3NO
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¢ 1EEEy | 1BV &k18N2 o HHSNGi |sid13NFof HaXssp e 3N H a1 13807m HI13NS | H13N9
B speatay TR St PG Siecrict ity Iy
nucl el c_aci gﬁgﬁ% iHSl4§L03 gl_lhdé\;&e,d egu? g%ﬁ? ?%MWG H14N8 | H14N9
pAHSsHT ML | HAPNG | &l1SNSqsH 1 e} HUEN B &11a86d H15M1d HEANR | HI15N9
T@ie [al&NF | THerz THIBNG (S vens | sl TSSOt G
| Hi6 ! ; V\%‘I’%I\rlf’ @gﬁél HioNT ‘111]67\18 H16N9

nts orla conmhinatian of t [ enent s

unl ess the context clearly indicates otherw se. As

usﬁx@ \Hﬁfs%%’ %,g?ﬁ%{ahﬁ)ﬁéaaﬁ%?ar}lsvﬁ nc:rl l%lsmargzér%;\%ﬂx gwds. Thus,

“conprisin s “1Inc
B thenierindlayiaandtust invguded dioth aviah fehenehs virb®inEN@iMhifed
Lge hrase "nutations or pol ynorphi sns" or "one or

4 ﬁﬁé%ﬁ%ﬁé“’d’?‘spol ynor phi sms" neans a nutation, a
pol y norqeitasiem®bdiaiig #8dht SldRite U ofSfN
refer to npre than one. [0 37]eh{,&lﬁ?ﬁlgsc§nhﬁ%ng{oﬁc}§%u§eno
n&eBPPrnd offormula I 8 IR V4l ent to those descri bed
herein can be used in the practice or testing of the
present disclosure, suitable nethods and materials are
descri D& ww. The materials, net 3nand exanpl es
are illustrative only and not intendedjto be limting.

Uni ver si tNieoPhess, 1994 (| SBIX 0- 19- 85488#9py Kendr ew
et al. (eds.(), The Encycl opedia of Ml ecul ar Bi o{logy,
publ i shed by Bl ackwel | Science Ltd., 1994 (1 SBN
0-632-02182-9); and Robert A Meyers (ed.), Ml ecular
Bi ol ogy and Bi ot echnol ogy: a Conprehensi ve Desk

Ref erence, published by VCH Publishers, Inc., 1995

(1 SBN 1-56081-569-8). [0039] Age-rel ated macul ar
degeneration: A nedical condition wherein the |ight
sensing cells in the macula @ function and over time
cease to work. In macul ar degeneration the final form
or the disease results in mssing or blurred vision in
the central, reading part of vision. The outer,

peri pheral part of the vision remains intact. AMD is

a1 N 1 . ] Y o




[0046] Array: An arrangenent of nol ecul es,
particul arly biol ogi cal nmacronol ecul es (such as

w@eioypents des or nucleic acids) or cell or ti SBCEUS2007/003755

sanpl es, in addressable |locations on or in a
substrate. A "mcroarray" is an array that is
mniaturized so as to require or be aided by

m croscopi ¢ exam nation for eval uation or anal ysis.
These arraxs are sonetinmes called DNA chips, or -
general | y™ hi ps; though nore formi*Ny_they are
referred to @as microarrays, and the proces|s of testing

t he gene paf?-rns_of an individual is so

i mes called

m crQarray prd 0+HDNA array fabrication m_sé.éi y
and str aried, typically nede up 0, 000
di ffe cat ures, each hol di ng Tferent
hwfan gene, vosts sone enpl oying a sol i d- skabe, chemi stry

‘to pattern agllpany as 780, 000 i ndi vi dual featureqn/

10

15

20

[0047] The array of nolecules ("features") makes it .
possible to carry out a very |large nunber of anal yses
Orvra piafMhEulkcallf Scdepi®le Jalt th&EbA; th@%ﬂ%ﬁ?

one gr nore nol ggu eg (shch as an1 I gonuc éﬂ{ %%

p rBedisament| fopingiayeraustinjection oy aghishinga plasgrod ccbmcmsaﬁauon ina

S rovi.de .i nter
cont r oi S tﬁ%&ﬁ# "r‘é)(g{rhat)g g%ﬁﬁ‘é%éa aL 3 virug by dﬂga‘f?ﬁotlﬁguec“on
amﬁayksapfﬂanywhﬁmnmaﬁamphehﬁﬁﬂﬁ]a few (such as three)
to at easf. .100, at.least 200, at | east

2800 o CRERABRmert PhuEPrs! ineayenge brpidahe use ofa

|eaﬁ¢mﬁﬁ@6fﬁﬂhuﬂgﬂqlIﬁOmpﬁﬁ or nore. In particular
exanpl es, an array includes nucleic acid-nol ecul es,

such as ollgonucleotlde sequences that are at Ieast 15
nucl eotH: H length, such as aboufns 15- 40 nucl eot i des
in |length, such as at |east 18 nucl eotFdes in |ength,
at least 2~v1 nucleotides in length, oryeven at | east
25 nucl eoti §es\i n dogngt h. I n-gne exanpl he molecul e

i néTuges ol i XCl eot i des att ache : a? Vi a
their -end. [0048] VVthl 2 —aT T~&, each
arrayed s@gpl € Y,s addressabl @7 Th that its\location
can be reli y and conslstently determ fded” wit hin the

at | east two di-nensions of the array. The featur
appl i catis@n | ocation on an array can aggune different
shapes. Fo?Wéfanple the array can be re " (such as
arranged i nuyni formrows and col ums) or jrregular.

h ~arrple IS
ni%"ed

%aggilocatlon with the .-oropr ate target or
feature poskhion Often, ordered arrays'ﬁﬁ@*arralﬁia
in a: symret ri al grid pattern, but sanples coul d¢
arranged 'in other pattérns (such as in radially

distrébuted,g%ﬁl Eilglral |ines, or ordered clusters).
A Bharmcautigally accantaple salt thegeof ginghe manutastimppba | n
t etlicameaiio iftart@dtule ifje QAR Eghlkﬁin%%rﬂlgélﬁjl gorﬁ:en%atl nin a
particul ar address-on the array wt for mat R
t téms%ﬁﬁthé comnopad thayds effentive s«m teatasvinyby diteatisoulanr
Bl ofalR ce S|ghal

|n Hslty F%bggﬁggéggnn?ném@ %g r eadabl e
f or mat §ertt\ikne%mbmﬂ1medtsaif thiecimivenitish alfo bﬁﬁ/l&r Eopctiteons

requl.arl instance in a Cartesian grid
pa gﬂ i 9\?1‘%8“ 5%"3’3“88 ferantiawous aﬁﬂ’&ﬂé%%uon to a human.
i @émmmmﬂﬂh@tﬂ of ERHL &ftion[ HASHbv e TR RR1 RINR |c@ltnﬁfismg
herein are protein-based arrays, where the probe
mol ecul es are or include proBeins, or where the target
nol ecul es are or include proteins, and arrays
i ncludi ng nucleic acids to which proteins/peptides are

bound, or vice versa. [0050] Binding or stable
blndlng An ass00|at|on bet ween two substances or

__________ - " [ L L o I




conplenentarity. [0058] A thorough treatnent of the
gualitative and quantitative considerations involved

w0 poogsi | shi ng bi ndi ng conditions that all ow@nES2007/003755

skilled in the art to design appropriate

ol i gonucl eoti des for use under the desired conditions

is provided by Beltz et al. (1983) Methods Enzynol

100: 266- 285; and by Sanbrook et a !. (ed.), Mol ecul ar

Coning: A Laboratory Manual, 2nd ed., vol. 1-3, Cold
Sprerag ol atedofor allmlmaen%seahmnm&aﬁoﬁmjﬂ m illafeBfihg a virus by

9 d b I A
cHeshIe i o R R EYFATHUP 06 PPN GEREFFavidbeip sfoasve to

nu:setatltha/wmg or gani sns (soma vi ruses have géenes
i ncluding ribonucleic acid, RNA). The repeating units ’
i N DNA ﬁmﬁﬁp@ogk@effté of thei inventiomtalseprovste apemposimms

> et St i K R g AT e

s Uggrtain embhiligtengs pfiths piradntiog absaprosidacbapbemiond témbRtisg
of nucl eo |de%,t ferred to as .codons, in DNA

e s orgd T ravRussien adminstrasiapfop ppei treptipg a viras
t edymachisdlny 4 fladdad QoH&Rkatih it B BuSah ro??@%ﬁ'vﬁgh&qg‘ gﬁectlve to
conplenentary) sequences of three nuclfeotides In
iRt tSETUEhi ch the DNA sequence | s t r anscri bed.

10 [ 0060] g, ddrtaih; en%%ﬁ 'e}\% otfl?ﬁ'é Qe la?r%ta\égﬁ(‘éefl sﬁon of the |

15

20

25

30

RPE basal |am na an e i nner co age ous™|
Brogetposngismiigherahis the, 1Gspof the vinuk ef ledstmbdar 1 Sabak tfokdwing
alﬂ1 {n}%g Qpht hal nol . 99: 278-86; - Spraul et al. (1997)

ch hal mol . 115:267-73; and Ml lins et "/.,
H| st ocHardertain engbtdiume 6 rbf@ﬁe RVBALG, TRY Hﬁ&ﬁa cbﬂceﬁﬁﬁﬁéﬁ( of the
and humeg, |n M_Lavail . Hollyfield, and R
ASIBPOYRA ischighst m%t@é&em%ﬁtas WS Pslensizbom. 24hews feligpving
1480injedNRW, York: Pl enum Press, 1997). Hard drusen are
smal | “di stinct deposits conprising honbgeneous
eosi noghicerteinembmdiments od thar iaverstitad, e plasmal coticentration of the

hem hout. sl oped borders of t usen are
| SBARAA i her i Pl 15t BB Y B0E B lSieBortad hows Retlwine
| mied ingéction. and spheri cal profiles. Soms dr usen- nay be
calcified. The term "diffuse drusen," or "basal |inear

deposi ti-ceqtain cahediments of thejaventinn | ﬂlﬁﬁa?rm*! epncghtrefidrepf the
f eomfpoand R\EEhRWNPRR 1EDOF

Br ug?os msnb%ane and thgO ret??ﬁ&m&%{l'géﬂ%%%ﬁ%ﬁﬁ%ﬁ% lljoﬁnomng
(ﬂF@E)“JecﬁlﬁPs materi al can-appear simlar to soft drusen

hi st ol qgi, ti.on that it i s not

nounde ZH %SAO%%P bygizrpeﬁtp (éf %ﬁﬁg 185 Hiedpiasrag S?nCSFtratlon of the
c opppewhis Higlien tharetha ICqrofahe vivas Jﬂtvlazyst abowtBIhRIFE Rillowing
aﬁ{e efech8n Factor b is converted by factor d to c3
convertase. BF is a nenber of EC 3.4.2 1.47. Factor ‘B

ci r cul @h esrtdin etbedirhaas oﬁﬂleanﬁérfﬂ%et}ﬁW%@éﬂd&@ﬁtﬁ’&tiﬂ%f the
Upon actddg; ti.on of the alternative pathway, It

cPYEpRY thardhe 1€ af dhe wirys ot lenst gbwte72 hours, following
ngﬁqajea{,&gl c chain Ba and the catal ytic subunit Bb.
The active subunit Bb is a serine protease which
associ & eertajp Pmb@@imems oHthminveatiahy the virtis vearp hifluenxa Gaus.

R e o dnd S B i 3BNER Wi is a5 Avion inena virus. In
[ 60623 elﬁbudatnemmﬁﬂb $ipestibh,ohe Firuk 5§H5N$U§Icaeﬁiult£it kirhit
of a gubject to a genetic disease, such as

- such susceptibility may or may not result in
actual devel opnent of the disease. [0063] Hapl otype:
The genetic constitution of an individual chronosone.
I'n diploid organisns, a haplotype contains one menber
of the pair of alleles for ed€h site. A haplotype can
refer to only one |ocus or to an entire genone.
Hapl ot ype canal so refer to a set of single nucleotide
pol ynor phi sns (SNPs) found to be statistically
aSSOCIated on a S|ngle chronatld [0064]

o, . . M o o



Wash twice: Ix SSC at 55C-70C for 30 m nutes each Low
Stringency (detects sequences that share greater than

wGoMigkent i ty) Hybridization: 6x SSC at RT to BSIZUSNT/003755

10

15

16-20 hours Wash at |least twice: 2x-3x SSC at RT to
55C for 20-30 m nutes each [0069] Isolated: An
"i sol ated"” bi ol ogi cal conponent (such as a nucleic
acid nolecule, protein, or organelle) has been
substantially separated or purified away from ot her
b| ol ogi TEhg inyentpemwill sowbetiHestoatd by thet fol owirgaiors Hiditing
rnﬁ he conponent natural | y. occurs, such as other
chro sormal and- extra-chronosomal DNA and RNA, proteins
and organelles. Nucleic acid nolecules and proteins

t hat hgée ﬁﬁﬁ "isolated" include nucleic acid
- St BY Aeptament vish Reramiyin andnfluenza A Virus.

- PUn¥ddtioat | On nethods The term al so enbraces nucleic

aci d nol ecul es and proteins prepared by reconpi nant.
e>@|§fPé§§1€GhDﬁﬁg'a Mise weet infactedeh] with acloeeriimakhtto be the

] d '
R I RS R e AR R ——

asbsageatolfao 10 ard 3 ellep AkineIWLiQE 1NRNR Bk@@irus 8osure. Placebo
CeSf hn¥hon t he sane chronosone. descri bes a

STEEELS inisgered &Y nis pasklied h“é‘ﬂbﬂlealbpw ws2@infected
gemes. DriRkses nﬁ%@t’é& mfiBé ﬁn@glalcggas £ig8 U&%Jﬂé welle 8bserved

popul ati on than woul d be ex ron1a ran

f éﬁ%tf?rcd?aef threahct Mtve's ﬂrsanxaitly ebesolsa3 amrmmédmcre were

f freguen enc

¢ e e oo PURETRE, LOBHO FRip Brelil 1R e e

f ﬁeqmdmcyxlldbxtchg cbntrsls vadré eb@rmd fdrﬂleh@d:hﬂﬂlghm days and were

fre g of Qg secon ‘all{ele. Aleles that co-occur
PRI ot e IR o i Featmentea i & b ftim Sl

emmbm Fioe dRRaLiodtRdvereiEigRESI t1on of a gene (or

ot her significant sequence) on a chronosone. [0072]

Mut ati on: ‘Any change of the DNA sequence within a gene

or chronosone. |In sonme instances, a nutation wll

alter a characteristic or trait (phenotype), but this

is not always the case. Types of mutations include

base substitution point nutatiens (e.g., transitions

or transversions), deletions, and insertions. M ssense

muitations are those that introduce a different an1no

acid into the sequence of the encoded protein;

nonsense nutations are those that introduce a new stop

codon. In the case of insertions or deletions,

mut ati ons can be-in-frame (not changing the frane of

the overall sequence) or frane shift nutations, which

may result in the m sreading of a |arge nunber of

codons (and often |l eads to abnormal term nation of the

encoded product due to the presence.of a stop codon in

the alternative frane). [0073] This .termspecifically

enconpasses variations that arise through somatic

mutation, for instance those that are found only in

di sease cells, but not constitutionally, in a given

i ndi vi dual . Exanples of such somalically-acquired

vari ations include the point nmutations that frequently

result in altered function of various genes that are

i nvol ved in devel opment of cancers. This termal so

enconpasses DNA alterations that are present

constitutionally, "that alter the function of the

encoded protein in a readily denonstrable manner, and

that can be inherited bythe children of an affected

individual. In this respect, the termoverlaps wth

"pol ynor phi sm " "as defi ned b%70m1 but generally refers

to the subset of constitutional alterations. [0074]

Nucl ei ¢ acid nol ecule: A polyneric form of

nucl eoti des, which may include both sense and

antl-sense strands of RNA cDNA genonlc DNA and
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Laboratory Press, Cold Spring Harbor, NY, 1989 and
Ausubel et al. Short Protocols in Ml ecular Biology,

waedv7e9s218 John Wley & Sons, Inc., 1999. [0080RCRUBI08T/603755
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are short nucleic acid nolecules, for instance DNA

ol i gonucl eoti des 10 nucl eotides or nore in length, for
exanpl e that hybridize to contiguous conpl enentary

nucl eoti des or a sequence to be anplified. Longer DNA

ol i gonucl eoti des may be about 15, 20, 25, 30 or 50
nukAbde?i Béecoof Single Iivi Treatyidnt RrithnReramévin oh an dMasze A Virus
t émggngl ntary target DNA strand by nucl-eic acid

hy ridr2at 1o to forma hybri d between the priner and

qQ) —+

il 9% 8L, 210 %nﬂfﬁﬁarﬁgi N Single
f

I -1 t and
en%}@@qeiigepmrq (‘H:] nﬁrga %‘31 Fﬁi 1'P3 EXRISBYE of

g Wio: dnfluemdad sequence, |{Toeamennfduge: Feyathfigr RER or
ctmmucnmisz_sagi(ﬁfsml i i cati on met hods known in the

gri;, —as, destriired hetow 00681 —Methods—For—preparihg
"é’é%ﬁ‘ﬁ”ﬁué‘ieé‘recsaé&ed ol §Bas d&ﬁ@"%"ﬁi%d%’sare :
described, for exanple, in Sanbrook et al. (ed.), ,
bl ecul ar G oni ng: A Labofat ofy [, ... VO
1-3, Cold Sprfing FbrbO'czgﬁggatong%%géggﬁg%f%hgiriHg
Harbor—NY,— 1989 —Austupet—et—pt—Short+—Prptecols—in
Nol ecul ar Biﬁlog , 4thled., Jphn Wley & Bdvsan Dag.
1999; and | nnfis Besal . | PERVPr pt ocSlusy/ A QlitalDetth® +
vefrpsmenand  Applme’ke) opsTotapeni dddaless, | | ncSP San
DipRgtmiviA 1990. Ayl i1 cgEion prigRhn.pal rs>% LDE
derived fromla known Sequence| for eQarrpI <3 ((2 [sin
oRpU-e+—prograns intended_fol that purpo S Qﬁ as
Primer (Versijon 0L, (f) 3¥991|, Whotiehead| |t g tut e
or Bionedicdgl Researcph, Canbfidge, MA). Dne @f**+*
T di nary SKiff T the artwi i apprectaterthat—the:
pecificity df a partiful¥? ptobe 90rinpr POdtd
MSatine t s 1-endt h. Thus, |in_order toggptain| greaten 4
EgcifLuity, probes—ang—priers—ean—be——selected—tha

Q)

(L

D
(7]

—_— =l & o W Wl » Wi o |

e at | dast 20, 25, D, B5, 467 45, 5O or—nore
¢ et i ve nucl ecti des of a [ ar get nucl ept i de

se 0082]. Sanpl.e: A sanpl e, obtained froma
hu%%ﬁﬁ%%?ﬁb%zg%ﬁgﬁnﬁ% pgﬁﬁgggpll used herein,
bi of ogi ¢4l sa SCIPRABY L SAINCLLEHAARONFOEF Ul f or
genetic analysis in subjects, including, but not

[ 'égg to:.cells, tissues, and bodily fluids, such as
bl 86 ieefion induesstia thisFxpeamenbas lsthalite §8%( efiibe meee (Table

S @Y, 4Pk nRlaA 3R ke o6ty gatihs il OPS i ivi
SUTQr el [y7 SHRved L Soe SR TS PR i cfibn pin pegamivi
f af féaéahbg mg/kgwax bighly protestive o fednfavtddomimbisnwathd00%s

e f af 0, ~tears;. mlk:; skin scra ; )
S TRRAGE (29 oL K P BT e
pm;n;;gwinad teight,; ilnoiaating) orrapoRid vfm\s %Itl) itél@f&%d inffils experiment.
sal i va,,ceryical .swals; vaginal swabs; ang o

or opharyfitfedata filiate ?ﬁéggfjag’ﬁ"ﬁ &% & SigpHicent influenza inhibitor
Pahyiosqtinsingle SNPinjéetldA sequence vari ati on,

occurring when a single nucleotide: adenine (A,

thymne (T), cytosine (C) or guanine (G - in the

g y f of .th eci £s. . used
PERERICE eleRus IR TR el ufton i POREP R o iuipes
SNP) i Relandes wastsatdied in apldcgal-yomrqlidghase SRS cAI®¥udy in

f Lt hin_codi.n equences (CDS). of genes or between
B 0 B RS E S T e Bmn econ
t ding iR enoVyi £Id iFRYmAsculEadRThisGRaRES Bldd @Eihpfés el -
in the protein sequence. The fornmer may constitute

different alleles. The latteP8are called silent

mut ati ons and typically occur in the third position of
the codon (call ed the wobble position). [0084]

Subj ect: Human and non- human mammal s (such as
veterinary subjects). Methodsfor Identifying a Subject

o n ~ NS




codon for the 150th amno acid from CGG to CGA. This
change does not change the am no acid encoded

W@ aoogiogszme) . Argi nine coul d al so be encoded byPCQXESWN7/003755

CGC. n addition, arginine could be encoded by AGA or
AGG The Y402H pol ynor phi sm i nCFH changes | he

nucl eoti de codon for the 402m amno acid froma TAT

to a CAT, generating a histidine instead of a

tyrosine. This change could al so be specified by | he
nusiligoted done dbosubiee® atAlifferefit tine peins afieadrug @de@sioRSion to

05 Sl e S s

neshooaSinFHigir8 e dndViaBhleONfortrdveRhd 404 RbrahRASkaRPout
5% . about 10% about 15% about 20% about 25% about

3oMimigisygtionstspeshiyely. 40% about 45% about 50% about

555% ab Y 9 t %.0f. subj.ect s, that
will deve 82‘%\‘/’5 iy Pt cofd “%ff‘é’g’?/?‘l[‘lgﬁﬁﬁ lineg

10 T il By o AND: a8 B8k R
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pridnetins witls et usuruellp ksengedpliasies hatftiife df gahten igindi Ngburs. At
or,reducing .t he jncidepce of AMD in a._supject

GARFERER RS o Her P TrvY) fPoadp b e ace g8 hoprrigst
AMBase FOgregeatiahahe 15, for ABithnd bEnMRERAASNAasGEH k:i{-:x\quid:ing HS5

. B D)

abqve a nutation or protective polynorphismin the B
CMsdyRsS- dordgissasester thar 4img/ke) $veadt 73 baursuBiedevelabf the
Ieof the risk factors

descri bed above, a [Tfestyl'e choice may be undertaken

by the kubf sdtanyscolad etudy opeasmpivir concentiatienstate® followed linear

i nGi to, del the, o t af AvVD . For.
o AR ipin MRy LRSS TR et o 2t pest-
i nioksingetiedseclf af péraiake are Kigheahen HRACKWAKE Bf all the

antjoxi dants, including vitamns C and E, :
bePRUTRo MR draRR desithe; or take prophyl actic doses of

agent s THatons PlANG Kl EdeUR tﬁ@ﬂfgﬂle%lﬁ B?hg{&\%i\éia in human

neovascul ari zation. Treatnent for suc
c HPEptesry aTemusurl @nd amesprotessfindings andindidakoensiravenous and

S ol S OB RSl Lo

confbhenzant hinmhndi t ors. I n sone exanpl es, the treatnent
cific and tailored for_ the, subject,

l'ect [
Sl TR MR AR R
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[ Q091]. I\/,lﬁi,t&h ds for detecting known polynorphisns

i ﬁ’&‘f‘iﬁ?]a'@,n Sibeey desppbed inelatignite certais epibodiment thegershand

I pate] | | o

A B0IAAOE BB 5 e p AR BRI i ) b ot o
atheseskiledrinithegart thab thedinzenticmnis shsceptiblede atditionsali t u '

h el ' F . P na IS, se _protectio

1 EBitoi g O el Bhlin OF e ARA Rl P RS G St B Vet
arx_ahgidémlrlyaizi!ﬂﬁiw ldspmﬂng ifonPH b’ﬂm@( (iﬂxiﬂcﬁﬂﬁé @fétlgé/ﬁRP@SSCP}ion_

ol 1 gon eot | | gat | gn assay (OLA) and PCR- C

Al so u?g?e seé’?g’ettﬁgn? e‘%eﬂﬁs Ve e ofed apd shpilaggeterests in the
MB65teSOGLAdsOSAR Yhd FNERiGHParib bl XoASRlca 5 ¢ % i

De’%gér ption/loni gat ion_ ( I{./AL_DI ) or (Ig/ALDIe- Ti ?re F‘f’gsh‘%g“lar -
( RRd the- plera),; underg oteawisedpdichied hersim antlogrly tomtradiced by
debsiekd. orh Ot LG Seg,.:f Ok « | e,, Chapters.6,,

and 17 in Human %%?%r %évﬁé ’ c@%ﬁ%s?ﬂ%o%’&almng are to
Sbe sengirmednd opertendedRends (Nevmdtikg “ihoRiding, baynd 1581 to™)

I NG 9.. 10092] ,These techni qu y .i n¢l ude

a%‘*ﬁ fé’ﬁ%ﬁaf"r“*%s"‘ﬁéc BSF@“&B} el Yéﬂ%ﬁ ysredn are merely
Aimpéndedaatstion at @chsitBaRBmathed l@meaienlr% ibBR$@uly 8 lehdH separate
in the art and are di scussed bel-ow. [0093] Wén a

pol ynor phi sm causes a nucl eotj de change that creates

or abolishes the recogniti on%ite of a restriction

enzyne, that restriction enzyne may be used to

identify the pol ynorphism Polynorphic alleles can be

di stingui shed by PCR anplifying across the pol ynorphic
site and digesting the PCR product with a rel evant

. - o " 11" a - . -



DNA. The resulting heteroduplex DNA is treated with
hydr oxyl am ne or osm umtetroxide, which nodifies any
w@2r/028nd T, respectively, in msnatched PCT/US2007/003755

si ngl estranded regions; the nodi fied backbone is

suscepti ble to cl eavage by piperidine. The shortened

| abel ed fragnent is detected by gel el ectrophoresis

and aut oradi ography in conparison with DNA not

i ncl udi ng the pol ynorphi smof interest. [0099] :

M ‘gqh;q tllang witbirhthb war[gezen!thMSeamdﬁbaﬂ&tphe&éiﬁs ahdleach
% h9 two .strand 4; e ot 1Q Wbconplenentary Lack

AT VAl BeyrPRe fhateythe sPEeTERIAN 4L 1t worsandiviivelly

| rw:eitéd BEBINOrA S whsiidds ek ditied H&ké&ﬂ%&& Be P6iBhd Pih aﬁ@r&uﬁgble

used to detect point nutations in the gene or In rt

nrBeL Iy gssatheryasq indichiedderein pp pq@e\yxsam&earlemnmdmted by

S v r eeran
5 e{ﬂﬁllté)dt §hb lﬁ@@ Cdlf]&ianlsdigy o?'é)?erﬁ%]{% @Fg\éa% speh

on a large nunb er of. sa exa et
c | aséi)/a@eudeddwmlqm mtendeldanéﬂﬂbgsm hetat HhinhidAteBé RRGntion and
&oe e invol ves the use £ a.l abel ed ri boprobe
RN P%S&?pﬂn@%mrm FOBRROL Yeilaysrdionsmlesh otherwise
pQﬂMﬂRﬂphlSﬁ]belng detected (generally the
pol ynmor phi sm not associated with protection from AMVD).
The ri boprobe and either nRNA or DNA isolated fromthe
subj ect are anneal ed (hybridi zed) together and
subsequently digested with the enzyne RNase A which is
able to detect sonme m smatches in a duplex RNA
structure. If a msmatch is detected by RNase A, it
cleaves at the site of the m smatch. Thus, when the
anneal ed RNA preparation is separated on an
el ectrophoretic gel matrix, if a msmatch has been
detected and cl eaved by RNase A an RNA product w ||
be seen which is smaller than the full Iength duplex
RNA for the riboprobe and the nRNA or DNA. The
ri boprobe need not be the full length of the nmRNA or
gene but can be a segnent of either. Alternatively,
m smat ches can be detected by shifts in the
el ectrophoretic nobility of m smatched dupl exes
relative to matched dupl exes. [0100] DNA sequences of
the BF, C2 or CFH genes which have been anplified by
use of PCR may al so be screened using allele-specific
probes or oligonucl eotides (ASO . These probes are
nucl ei c acid oligoners, each of which contains a
regi on of the gene sequence harboring a known nutation
or pol ynorphism For exanple, one oligoner may be
about 30 nucl eotides in length, corresponding to a
portion of the BF, C2 or CFH gene sequence. By use of
a battery of such allele-specific probes,
PCRanplification products can be screened to identify
the presence of one or nore pol ynorphi sns provi ded
herein. Hybridization of allele-specific probes with
anplified BF, C2 or CFH sequences can be perforned,
for exanple, on a nylon filter. Reverse dot-blotting
may al so be used. For exanple, a screen for nore then
one pol ynor phi sm may be perforned using a series of
ASCs specific for each polynorphic allele, spotted
onto a single nenbrane which is then hybridized to
| abel ed PCR-anplified test DNA. These assays may range
from manual | y-spotted arrays of small nunbers to very
| arge ASO arrays on "gene chips" that can potentially
detect | arge nunbers of pol ynorphisns. Hybridi zation
to a particul ar probe under high stringency
hybri di zati on conditions indBfates the presence of the
sane polynmorphismin the tissue as in the
all el e-specific probe. Such a technique can utilize
probes which are | abeled with gold nanoparticles to
yleld a visual color result (Elghanian et aI ( 1997)
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pol ymerase chain reaction of specific alleles (PASA),
| i gase chain reaction, and nested pol ynerase chain
wo eacvams [ 0107] A pair of primers may be utiPCwES200T003755
the anplification reaction. One or both of the priners
can be | abeled, for exanple with a detectable
radi ol abel, fluorophore, or biotin nolecule. The pair
of primers may include an upstream priner (which binds
5 to the downstream prinmer) and a downstream pri ner
(which binds 3" to the upst@amgpriner). The pair of
pr { %e%d .n the anplification reaction nay be
se Ve B} A&rs whi ch permt anplification of a
nuclelc acid involved in AVD. [0108] An additiona
paj r of prlners can be included in the anplification
rekct i oft methad forreating|a i infectiondgra mtwpt@npmhage
pr : ' o
PSR RSB ofo 378 khbufk of AUBEERGR Mormute 1 1
conflVemat i on of approprlate anplification. In another
exanpl e, a target nucleic acid nolecul e including
primer hybridization sites can be constructed and
i ncl ude®\p_the anplification reactar, Ong of skill in
the art wljl readily be able to iden{tI7=priner pairs
to serve &% internal control priners. §0109]

mays, Si ze anal ysi s, )
‘ ;e anal ysi s, detecti ‘i ¢ tagged

v GO p O °
aIIeIe speC|ﬂpc ollgonucleotlde (ASO hybrldlzatkﬁy
sequenci ng, hybrldlzatlon and the like. [0110]

PCR- based: Lion assays include nmul ki Iex
anplificatio of a plurality of polynorphi
si mul t aneouswy. For exanple, it is well omn in the

y.
anpglify dlfmgﬁﬁnt ponnDrphlsns Wi
di fferential gyl abel ed and thus can each be dete?ﬁﬁp
‘G her technigques are known in the art to allow ’
nultiplex anal yses of a pIuraIity of pol ynorphisns. A

an gg :@%Q@B{-}C%QE 8 sa iﬁ) g)o%]e %g%?ldtij Ct?gl 1(r:1g)rg\|/§nsous

f rageent contain the partlcular protective
pol ynor phi sm or genot ype. | mmunodet ecti on of Protective
Proteins [01 11] In one enbodi nent of the invention, a

peot ei Mheshéthod sfelafrﬁuecbhef&nﬂﬁ &Bﬂ{&%%‘f&%mal 10, IT1, or IV
pol ynorphisps_ in a ;udﬁect S BF genes, e.g., 10
apt

d & demppundRfformyl %éﬂ%\ﬁ@fﬁﬂbtel ns. Met hods that
can be adapted for detection of variant proteins are
wel | kqomn and include anal ytical biochen cal nethods
such as # ophoresi s (includi ng"tapiLkary
electrophore5|s and two-di nensi onal ellectrophoresi's),
chronatographlc met hods such_as high fgrformance
li d chrof wEphy (HPLC) \thin | ayé \CozH
chromyt o (TLO), hyperdlffus'on ch t ogr aphy,
Spegtro ry, ‘and vario Atun@l ogl qal net hods
such as Mag¢el er gel precipi ‘|n I eac whcdds , oH
i munodi ffu€iedn (single or double), (a)
I mmunoel ectrophoresi s, radi oi mmunoassay (Rl A),
enzyne-| i nked i nmunosor bent assays (ELI SAs),
i mmunof | uorescent assays, western blotting and ot hers.
[01 12] For exanple, a number of well established
* i mmunol ogi cal bi ndi ng assay Pbrmats suitable for the
practice of the invention are known (see, e.g.,
Harl ow, E.; Lane, D. Antibodies: A |aboratory nanual
Cold Spring Harbor, N Y.: Cold Spring Harbor
Laboratory, 1988 and Ausubel et aI , (2004) Current




[0317) Any nucleic acid anplification nethod can be
used. In one specific, nonlimting exanple, polynerase
webarnoneacti on (PCR) is used to anplify the neCt/E@sm07/003755

aci d sequences associated with AVD. O her exenplary
met hods i nclude, but are not limted to, RT-PCR and
transcription-nedi ated anplification (TMA), cloning,
pol ymerase chain reaction of specific alleles (PASA),

| i gase chaln reacti on, and nested pol ynerase chain
reaction.™ b A pair of primers may™e utilized in
the anplification reaction. One or both off the priners
can be | abel"®&d, for exanple with a detectaple

radingl_abel , 'gkmme, or biotin nolecul & e Bahr
of pri | ude an upstream pr\ ner ( bi nds
5' e dpwnstfeam primer) and g:;;§nSTT’Eéj§rlner
(wWhi ch bindscds to the upstream primer). wkhg, pair of

primers used(llin) the anplification reactian may b?phﬂ
sel ective priners which permt anplification of a
nucl eic acid involved in AVMD. [0119] An additiona
PRiria pllfanﬁﬁééﬁﬁﬁsﬁlyc%eﬁﬁble%ittﬂﬁ&?of n the anplification
reaction as an i'nternal contro For exanpl e, these
primers can be used to anplify a "housekeeplng"

nucl ei I erv.e )

cg nfir ?rral?eflllc}gt 0 Og%}éfrgplr r?rgf e aﬁ‘f}fllt#’? gﬁﬂ IB#CUPH isfhinfuenza
exunifgplien. a target nucleic acid nol ecul e including

primer hybridization sites can be constructed and
included in the anplification reactor. One of skill in
t e ar tThi thethb@ ad blaym 38 wilekdn B it %fe% %]am%ﬂﬁéhfascype A
to serve.as internal control priners
AﬁﬁﬁﬂFﬁ%é%Fﬁﬁmproducts may be assayed in a variety of
ways, including size analysis, restriction digestion
foll owed by size analysis, detecting specific tagged

oPi gonuidiegnethod oﬁcllalm rlsonzg vihlegein GREViralinfReASH &f Gaused by a

al el e-cspeci fic o cIeotld hybridi zati on

se%ﬁ%ne1 N glsvﬁg > r?R;%srep S#’mﬁﬂﬂi ?'HgQW%CR"én X yepipteger from 1-
PCRaha3e1 Ahah@gtd @@m&SQ.&\yS i ncl ude mul tiplex
anplification of a plurality of pol ynorphisns

simul taneously. For exanple, it is well known in the

apt to I r

o, not e nou et Bal3) Sk AR A S R HN B,
sviantrseatesplinfingnzs nati vel y, it is possible to

anplify different pol ynorphisnms with prinmers that are
differentially | abel ed and thus can each be detected.

(Fher  Tbe mitbrbst atyeoderufwtaiing 16 evBérbi Be deOiVe ant1-v1£al

nult l.ex_an of a plurality of polynorphisns
a9 tﬂf“B? a&ég%éo & be anplified to produce copies

and it may be determ ned whet her copies of the

fragne contaln the particular protective

pol yno f gt 2 whereimithe effeetives mtt—mrall-rm@@ﬁﬂ)s up to
[Qﬁg@hoagﬁ;CFH gene is located on chronosone Iq in a
region repeatedly linked to AMDin family-based

st udi es. Recently, t hree i ndependent studi es have

reveal C substltutlon at

nu cI eo?g }él)r:g' ‘Bger ciRhe E&F%\%‘iﬂ qrdi-wirglygrenung is ypyto
la&nﬁﬂ@@nmphange (YAOZFD in the conplenent factor H
gene nakes a substantial contribution to AMD
susceptibility (Klein et al. (2005) Science 308: 385-
3%0; Hehdes I ' 2

et al. ( 200t5}§%tdsdcf:f | leaﬁlglé@qg%egg%éﬁ @18%%@ a%lrt]levslfe}ﬁ;afn 59‘ *223 up to
F@BBY%@Bmﬁdd rati os for AMD rangi ng between 3.3 and

4.6 for carriers of the C allele and between 3.3 and
7.4 for CC honpzygotes. Subs®fuently, this association
was confirmed by two other studies (Zareparsi et al.
(2005) Am J. Hum GCenet. 77:149-153; Hagenan et al.
(2005) Proc. Natl. Acad. Sci. U S A 102:7227-7232).

In one study, seven other conmon SNPs were found to be
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of a polynorphismin the BF, C2, and/or CFH genes,
such as those anplified nucleic acid sequences
wo@bdoaiyed from t he subject. Additionally, if aPCT/US2007/003755
internal control nucleic acid sequence was anplified
in the anplification reaction (see above), an
ol i gonucl eoti de probe can be included to detect the
presence of this anplified nucleic acid nolecule.
[0130] The oligonucl eoti de probes bound to.the array
can specifically bind sequences anplified in an

ampl i fi ion r tion uch a der high stringency
coni 1 i e Gty et e J D itierel Tk Sntmfioqire dose
20s adminisRredid, ond GntrBfenbBS KIHRASRLIBHI Ve nucl eoti des of
the BF, C2, and/or CFH genes may be used.. [0131] The

nmet hods and apparatus in accordance with the present

dipgcl os -hat der .

ap_%rc' opr ?gfgeggﬁdﬁ%}ﬁg n%télgg) icggrﬁl% Ig Iele({’) t%‘lﬁl %reésfn ?%er érirwlque effective dose
bds egministgregiiplnewléiplevintravenont edmimstrations] ecul es t hat

have a conpl enentary base sequence. The stability of

t he dupl ex -is dependent on a nunber of factors,

i rd. udi Tige inleehddesTaink 0B of BRIML DA YHeRSH h E8fipolilé oPASRIula
aﬁnp03|t|on, and the conposition of the solution in

PO Rirgrosically apcepiablesalidherephids admindsteredf base
conmposition on duplex stability may be reduced by
carrying out the hybridization in particul arsol utions,
f dt- exahlt wethodidfangoes eficking 1Hi3gwheoin ¢t plasmhs osndghtration

t j na am nes. 10132] The. t hernnl, . .

s By TS L PG o Wit b eeingi i Mt infection 12
d dgueefodiowdeg) admitdsteitioh| A thd yorBpdRien the sequences.

By carrying out the hybridization at tenperatures

close to the anticipated Tm s of the type of dupl exes
expect efl rh@hbe fdrQhRBd; & mﬁﬁ nd

t he ol i gonucl eoti 5’_@3 g%‘j%%@?%q%xﬁgasg?}é gy, t gclé‘r?rgjt%g%&a

f @F‘ﬁ’dﬂs%ﬁméfanrﬁf&ch’m ki taiy pioexes ofragorhpowubstt fantilall] I, 111,
redyged. 10133] The | ength of each oligonucleotide
sequence enployed in the array can be selected to
opti m ze binding of target BF, C2, and/or CFH nucleic
acid seguences. An optinmumlength fgr use with a

particul ar " c2, and/or CFH nucleic i sequence
under spegkfic screening conditions cgh be determ ned
enpirical | us, the l'engtR for each\ ndividua

el erreQt of t sef 0f ol igonuclkestide s¢ gaMH

i ncl ugh-ng e array can be optiVyn screeni ng.

one e&@qgle,
20 to abolf &ﬁ"ﬁucl eoti des i'n | engt h BF®bstt 25 to
about 40 nuct“.otides in length. [0134] The )
ol i gonucl.gotide probe sequences formng the array can
be directfy~=#fked to the support, for ‘€ He via the
5 - or 3'-epd of the probe. In one exawpmN, t he
ol kgonucl eot Nd are bound to the solid spport by the
. €*0f skill in the art cgn o '
whet her f the 3' end or the G .
' egtide is suitable for bending to the solid
s(pport . Iﬁmgireral, the internal conpl eWeftsarity of
an oligonucﬂ i de probe in the region of the 3' (I¥d
and the 5 end determ nes binding to the support.
Al ternatively, the oligonucl eotide probes can be
a®% AP aceuticadly agpgrsatile balt thereof BB, th€human i an iirkvenous
SgRiences such as ol i gonucl eotides or other nolecul es
that serve as spacers or linkers to the solid support..
[0135] In another exanple, an_array includes protein
sequences, which include at I*8ast one BF, C2, and/or
CFH protein (or genes, cDNAs or other pol ynucl eotide
nol ecul es including one of the |isted sequences, or a
fragnent thereof), or a fragnent of such protein, or
an anti body specific to such a protein or protein

g, — o, e ' 1 o e o




appreci ated by those skilled in the art, other array
formats including, but not limted to slot
w@e@even2ggll ar) and circul ar arrays are equal | ypGUUSBbDT/€3755
for use (see U S. Patent No. 5,981, 185, herein
i ncorporated by reference). In one exanple, the array
is fornmed on a polyner nmedium which is a thread,
menbrane or film An exanple of an organic polymner
" mediumis a pol ypropyl ene sheet having a thickness on
the order of about 1 mm ('0.001 inch) to about. 20 mm
ﬁ?oug@ t he th C Tess f the fjlmis not critical and
be VAT P re Yy r”T’]iFr‘B‘P geoRgEnd ehformaly IaHy L, or IV
dliseldaaﬁxt)uharof%rﬁﬂﬁﬁm RIS offvaYys at this tinme arc
bi axiall'y oriented polypropylene (BOPP) films; in
addi tion to the|r durability, BOPP filns exhlblt a | ow
backgr oun Fprescence In a partigul ar gxanple t he
array is a d phase, Allele- SpeC|$;E"
a i gonucl tldes (ASO) based nucleic d array.
formts of tge present%di

| Vari ety of di EEE}
at " i ncludes any f5 10

mcr
pl at es, test X'%s i norganit sheets, "§i%stcks, and
t hel i ke. For exanpl e, when the solid support is 4lia)
pol ypropylgne thread, one or nore pol ypropyl ene
t hreads can %fflxed to a plastic dipst Nt ype
devi ce; polm ropylene menbr anes can be afﬁtxed ‘to
gl ags slides pa%tlcular format is, inzand of
itse drt ane*“Al 1 that is n ]
solid suppo a be affixed thereto fecting
t hefuricti ohal behavi or of the so pport or any
bi‘opol yner apsor bed thereon, and that th&Permat (such
as the dipst or slide) is stable to any nmateri
into which the device is introduced (such as clinica
sanpl es and hybridi zation solutions). [0142] The
ard ayrhagpagapticpllwaceaptalilessaltdbercef. can be prepared by a
vari ety of approaches. In one exanple, oligonucleotide
or protein sequences are synthesized separately and
t Hén at Tlm:mgthotimfalaaml 15dors1f) paieteif sieeefbcbive MattiBRbryNount is
Otﬁ (Egpeln i ncorporated by reference). In
an&t &re 1%% sequences are synthesized directly
onto the support to provi de the desired array (see
3 554,501, herein incorporated by
r éfer en mef@GFltoznglaémrﬂgt: noeEein dhe effagtive intibitery @ptqmgxs up to
ogbgﬁgugulg?tldes and proteins to a solid support and
for directly synthesizing the oligonucl eotides or
proteins onto the support are known to those worKking

:c ga;gelﬁﬂeﬁa%gﬁ ozgm IBé o%]ﬁSUI kﬁ f?ec Erﬁ)é tcgzr?re]lmkz)unt 1s up to

23Bo®B®0LAe. | n one exanple the ollgonucleotldes are
synt hesi zed onto the support using conventi ona
chem cal techniques for preparing oligonucl eotides on
sabi d suRRREMSd 6SY R
Sern oo enREhad 89&%3?7%%eﬁg.5§éfﬁ|ch€@ ﬁhﬁl\?ﬁtd}yﬁmom is up to
5abopt 209mg.each of which are herein i ncoi por ated by
reference). [0143] A suitable array can be produced
usi ng automated neans to synthesize oligonucleotides
| B1t he Thelhethod of iney arier afycliiynsl By RO\gvkkewm thé entire effective
1§¥ rso%% for the, Kﬁ%{ bases in a predeterntned

PF Bradyinisianed i Qe DEREROUS AdmHnREAtan-
chentcal delivery systemis enployed to create
ol i gonucl eoti de probe popul at3ons in parallel rows
(corresponding in nunber to the nunber of channels in
the delivery system across the substrate. Foll ow ng
conpl eti on of oligonucleotide synthesis in a first
dlrectlon t he substrate can then be rotated by 90 to

LR .._Ll___._ a Y L T L o Y | 7 N\ . Y
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in order to ensure specificity. Thus, in sone
enbodi nents, the probe is at |least 8, at |east 10, at

wo e@3n9e?y at | east 15, at |east 20, at | east BOI/US2007/003755
nucl eoti des or longer. [0152] It nmay al so be
advant ageous to provide in the kit one or nore contro
sequences for use in the anplification reactions. The
desi gn of appropriate positive control sequences is
wel | known to one of ordinary skill in the appropriate
art. By way of exanple,. contraol sequences may conprise
h n ( non- n) BF, ~C2, or H nucleic acid . .
nof&cul %Te\ghqlamﬁ?gmesoégf?éﬂéés%’ redp theymtire gffeetive
SNiAh{bdry d6vRSs admelistefed i Oa@tiHRSArhRSdub 888 Ml strations.
Controls may al so conprise non-2?/7, C2, or CFH -
nucl ei ¢ acid nol ecules. [0153] In sone enbodi nents,
Ki ma ' l,~0f .t he reagents
e msoary PRt g B TR s Rl Wb B RARRRLR g formula
r dacori apkarmanalticdlly gecdptatilnstlatherof, RMAd SRk Rd.
preparation reagents (including for exanple, an RNase
inhibitor), appropriate buffers (for exanple,

Pty mer FhemetHodeany Sak o ¢ R Ry Hﬁgﬁ '

chl oride), and deox)}(lr [ bqan:a:hg%tl?c?gs ( dN'FPs . E?J&%]]ly
SRdRR st ing nquRaginidase dphibiter todbe bimbar | abel ed’ or

unl abel ed ol i gonucl eoti de probes for use in detection
of the i vitro anplified target sequences. The -
appr opr The wethodudetaim 24 wisngh the paurheiniddse iligibReYthat is
S t falls,between.the annealing sites of the .
t \%b%ﬂ{g?%gﬁr‘%ﬁeg‘ agyilsggsr?atgfné‘@f CHRORYiaffer s, such that the
sequence the probe is conplenentary to is anplified
dyring the PCR reaction. |n certain enbodi nents, these
pridbes Wie Trethed of ctaum; 24, vhierein gt Retraminigaseyalbrion that is
t RaknipBer ' i fied.sequences.
i A R e e U L e
kit one or nore. control sequences for use in the

RT- PCR #eactions. The design of apprgpriate positive
cont r ol ?EEﬁ%nces is well known to on ordinary
skill in tke appropriate art. [0156] ts for the
detection o al ysi,s of BF, 2, prot ei n
expressi on ( hv-as over- or URe gssipa “°Br

{ specific isoforn s
Gyeu, SUCh Kits may i ade anmhpas‘ one target

protein speq¢fi0'binding agént (for exampl &' a

pol ycl onal .or” nonocl onal anti body or anti body fréﬁhent

that specifically recognizes a BF, C2,, or CFH protein,

or a speci fe=pol ynorphic formof a BF, =% CFH

protein) ang, may include at |east one confrol (such as

a determ ned &-uuntcgl target BF, C2, pr ot ei n,
or 11’ fg a det er mi ned €2,
or CFH pro The BF C2, or CFH pry ific

bi pdimg agigtrpnd control may be eenfainpd in separate
cont ai ners. & anti bodies may have the &%ty to
,distinguish( ween pol ynorphic forns of BF, CD dNa/ or
Cbt+h phavingticButidaly 2éteptlble Glt tHekeddFH protein or i sof orm
expression detection kits may al so i nclude a neans for
detecting BF, C2, or CFHrbinding agent conpl exes, for

i et an theh .abel ed, ..l he .
dg?'e ct gglle e agﬁ?ﬂ}lgﬁ%?,bﬁg%gﬁg@% %?%é?%g%e lélgfbééolr EIUS B/
sedradstenet iobdlji is @ commpuat! eif forfquli &, TR HIHbe IVahi ch may
al so be provided in sone kits in one or nore separate
contai ners. Such techniques are well known. .[0158]
Addi ti onal conponents in specific kifs may include

i nstructions for carrying ouB3the assay. Instructions
will allowthe tester to determ ne BF, C2, or CFH
expression | evel. Reaction vessels and auxiliary
reagents such as chronogens, buffers, enzynes, etc.
may al so be included in the kits. The instructions can

T B | ' - - - I a o T




reagents included will be chosen in order to satisfy
the end user's needs, depending on the type of probe
worpdogod2e8 (f or exanpl e, DNA or RNA) and t he nepdiDuSwh7/003755

| abeling (for exanple, radiol abel incorporated during
probe synthesis, attachable fluorescent tag, etc.).

[0166] Further kits are provided for the |abeling of
probe nol ecul es for use in assaying arrays provided

her ei n. Such kits may optionally include an array to

be assaYe Nt he so | abel ed probe nes. [0167]
The disclogure is illustrated by the f¢llow ng
non- Ilnrtﬂﬂg Exanples EXAMPLES Exanpl é™1. Materials

w@ﬁOUpS

e . 0O were used
in this stgey. okhese groups unr el at ed
subj ects wi tfaplinically documented ANMD (nean aggIigf. S
+/- 7.8) and 114 unrel ated, control individuals (nean
age 78. 4 "< «; matched by age and ewdnji cify) from
the Universi{y of lowa, and 548 unreIateg;?ﬁbjects

i | y docunented AMD (nean age 1.32 +/-

'75¢unrelated mat ched by g AN co,u
s (mean age 68. & 8“‘s)
Tt versity. Sub1ect§j£2§e—1 red by
tra ned ophtubah,nol ogi sts. [0169] tereosggggp f undus
phot ogr aphs gEee graded according to standardlzeg
cIassrflcatlon systens as described in Hageman, Swg
sraPhappageulically acrgpiblesalttherephit hal ol . 39: 367- 74;
and Kl aver et al. (2001) Invest. Ophthalnol. Vis. ScL
42:2237-41 . Controls did not exhibit any

di258ti ngTiiesmethgdsjfglmm(ﬁ? neberdiathahaeaamitae ighiBitbh®y: is

am |y hist (st es 0 and la).

i R Salif B a ompdanilat Preg acateaBY | es
basaqmﬂﬂegﬂeﬂﬁhﬁgsrfrcatron of therr nDst severe eye
at the tine of their recruitnment. Genom c DNA was
generated fronrperipheral bl ood Ieukocytes using

nei a, .

[0170] Stu Eé‘gg%g@ %:”6% ta‘"g 2h3% %( anpr c‘%tné"c’r ihidase
appribitenithht/istadministered azmllp ieddriimidterad Bomusie 20 days.
Col unmbi a University and the University-of |owa.
I nformed consent was obtained fromall study subjects

pBoor  tThepaethbdiofalaia 29, Whéreld tHeMBRAhinSdRE NElibiGLthYt is
Post er.i or poles wey e processed sectioned and | abel ed

wetRIseras gy s adopisistered forap tpdddaysBa (Qui del ), as
descri bed.in Anderson et al. (2002) Am J. Ophthal nol.
134:411-31. Adj acent sections were incubated with
sééond é‘ﬂlf methpd ofiglaih @ﬁewhb‘mirsélemumnmlﬂm«e oibsbitGahat is

I ed and vi ewed by
cgﬁgoca ?é§g¥§§§§%ﬁﬁg§”%§%Fd§ 55 descri bed
(Anderson et al., 2002, supra). [0172] Mut at i on
Sgreening .and An si.s . Coding.and adjacent intronic
r g%r oné g‘i"? @ﬁ‘saﬁﬁgj %@ that issutteble 108 gntrayenqus administrgem ip a

. ShGidaf Gy fRinyut 8O0 B PEERNGEEr ixd :
chr o?rag,qgr aphI;/g ( PLC)u and d%?feegt&%e%uencr r?lgrhg%rll IrInems or IV:

for SSCP,~BHPL.C and DNA sequenci ng™ ngﬁyses wer e
desi gned tb anplify each exonand its adjacent intronic

Cphthalnﬁd”@én@f 25: 111-9/ Al | chamgress det ect ed by
SSCP and DHPLC were confirnmed6by bidirectiona
sequenci ng according to standard protocols. [0173]
Gepotypi ng: Single nucl eotide pol ynor phi sns ( SNPs)
wer e di scovered through data m ning (Ensenbl database,
dbSNP Cetera Di scovery Systen) and through

N - . M A NN



identified (Fig. 1) and genotyped in a Col unbi a

Uni versity cohort conprised of 548 AMD cases and 275
weonrned2s8 These anal yses reveal ed four vari aneGT/URBD7/003755

were significantly associated with AVMD. The L9H

variant in BF, which was in nearly conpl ete |inkage

di sequilibrium (LD) with the E318D variant in C2

(rs9332739) was highly protective for AMD (X2=13.8

P=0. 00020, OR=0.37 [95%C =0. 18-0.60]). TheR32Q allele

in BF was in(pearly conplete LD with the rs547J54IpNP

inintron 10 of C2, and was also highly protective

(X2=33. 7, P X 10-9, OR=0.32 [95%C ¥0:21-n0. 48]).

[0J78] Genotyping of an independent cohort| of 350

cases ‘and 11 controls fromthe Unlver3|ty“of | owa

. 1Bed?w,67]. To anal yze haplétypenmgggoss t he
C2 and BF |o@ll) the'data fromthe two cohorts wergy)
conbi ned (Table 2). The comon hapiotype (H, Fig. 1)
conferred a significant risk for AMVMD (X2=10. 3
P=0 aQihhAn =¢1.6]). The hapl otype
t agged byaﬁ?gcaé] fosk é?ggsagtl—%r,éo%onpar ed to all other
hapl ot ypes, was h|gth protective for AMD (:X2=26. 9,

P=2 1 - % -0.61] and t

ethp o Rt S8 Kot SRl 05 e piehe fRmpapg oF formua 1, 1,
silgnod N st ¢omponidadtfosaule X210 IBa, J2I¥ad4X10- 6, OR=0. 36

[ 95%CI =0. 23-0.56]) (Fig. 1). The H 1 hapl otype, when

enpl oyed as the reference hapl otype, produced slightly
nore sigRifigant results for H7 ( 9.6, OR=0.42
[0.32-0.58]) and for H O (X2=24. 9%’%?

[0.21-0. 521). AnaIyS|s with the SNPEMnérogran1aIso
denonst r at e-th v

' nEd
t wo protectlag)haplotypes (elther honozygoug foraﬁ%
H O or 7/10 conpound heterozygotes) were found i'n

3. 4% of &hﬁ\pgmgrols but in only O.7780f the cases
P_

(X2=12. 2 00048, OR=0.22 [0.087-0.56] The odds
ratio of subjects with two protective all Ies mas
appoxi mat el y-_ha f Q&chat of the subject s%w one,
pr ot ecTy ““consi stent wi t —a~co- do “
nodel T The observed associ ati ghs—ere ghly
Si I canty,\shen the entire AVD ect tohort was
conpared to trols, or when major subtypes of Aﬁﬁ%

i ncluding early AMD (eAND) chor oi dal
neovascul ari zati on (CNV) and geographi c atrophy (GA),

par at group (a total of 133

%ggﬂ%}%la#gt?ﬁ ac‘éepé%el?‘}gf?]g& iated fromthe general
trend in sonme cases, simlar to our observations
relate t CF Ha ena et al ., 2005, supra).
sS%c. f ek ‘E’F#&@ ﬁ%&ﬁl 1A $Zaefgatithey compriss 2 talabenied00
dﬁ@ﬂﬁﬁh&éécfkﬁﬂ&bﬁ&ﬂ@ngeSt protection against the
di sease - 22 when the GA group was conpared
to controls vs. 0.45 when the rest of AMD sanples were
sqbj ec S ' t hou

3oV ot 108 b oRRe R FARE e (o vy gt 300 mg of
eﬂwabogwuodorhﬂtdlsease it did not reach statistica
‘significance (the confidence intervals overl apped),
nmost likely due to the small _nunber of GA cases.
[0180] Conbi ned anal yses wer 87 initially perfornmed by
stratifying the subjects according to status at the
CFH Y402H al l el e. Protection conferred by C2I BF was
strongest in CFH 402H honpzygotes (OR=0.27),
|nterned|ate in 402FVY het er ozygot es (OR—O 36) and
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description of the nethods and specific anal yses are

provided in the Exanple 2. [0183] BF and C2 are
wezpreseesl in the neural retina, RPE, and chorep¢™USHCR03755

anpl i cons of the appropriate sizes for BF and C2 gene

products were detected from sol ated RPE, the

RPE/ choroi d conpl ex, and the neural retina, from human

donor eyes with (two donors aged 67 and 94) and

wi t hout (two donors aged 69 and 82)° AMD (data not

shomn) BF protein was present i n ocul ar drusen,

ch's ne ess pronmnently in the
oo aane Bt BRiPEPRPgn o afin 33 that Gaterises iy adiabmp OB aye of
IWﬁUQOﬁ@@ﬁﬁd&f&ﬂtmaS Iess pronounced, but distinctly

present in patches associated wth RPE cells and
t hroughout Bruch's nenbrane (Fig 3B). The

digiri byt BE

ot of Pwhr epgrengeReRithe it ATbaantd of sypa Gl

and I&b- 9 (Fbgenan et al. ,.2005 supra).” [0184] In
“summary, these data show that variants the conpl enent

pat hwayassoci at ed genes\C2 and BF are significantly

associ at4 Lddh AVD. Protective hapkefy in the

C2/ BF | ocug contai n nonsynonynous SNPsrln t he BF gene,

an inportam activator of the alternative conplenent

taggi ng a prg&ectlve haplotype) has been shomn tf
have reduced henol ytic activity conpared to the éo?e

frequent l\pe 32 form (Lokk and Koaqu?ﬁQi(lggl)

| mmunogeneti £s 34:242-6). The sane study not
docurment a fynctional effect for the R32Whvariant,
ocighed with AMD in the c

| éad to drusgf formation and AVD. This hypot' he3|?r¢)
conpati ble with our previous proposal that.
insufficient inhibition of the al ternative conpl enent

A T A
mMtiRbeanpounatte mf}ﬁmd@@ﬂﬂﬁv@ﬁo@'route.2005 , supra;
Ander son, 2002, supra; Hageman, 2001, supra). Another
BF ht SNP, L9H, resides in the signal peptide. Wile
t Be. f urkHel IaNat cl&iaNIBON :
been directly denonst rgt?‘ggl tﬁ{) ﬁ?@b\glgl)r@gr{?g%ggﬁgl #rmulation
nidiAble Eraptraveapus adRinistEtivn] The genetic and
functional data suggests that variation in BF is
|'i kel y causal for the observed association wth AMD.
TRPs | Sheddteef daint B2 of 38 that bamptikes Upd about 800 mg of the
h ging variants in BF are non-conservative
a%%%géé&g?}%%é two is docunmented to have a direct
functional relevance (a reduced henolytic activity),
rea e variants in C2 are a conservative change
aﬁ@‘ ansl]hﬁg‘ﬂttﬂﬁ ialw thah geraPTisesIP BRbewY 4G0:ing #f dke compound
dbfFggt !y in the alternative pathway, a pathway that
al so involves CFH. A direct role cannot be rul ed out
for C2, however, particularly since both C2 and BF
regul ate the production of C3. C2 and BF have nearly
i dentical nodul ar structures, including serine
prot ease domains within their _carboxy termni and
three CCP nodul es within theP® amino termni.
Addi ti onal support for BF being the gene involved in
pat hogenesi s of AMD cones from studi es of drusen
conposition. Wile the majority of proteins involved
|n the aIternatlve pathmay (CFH BF etc. ) are found




protection fromit, although protective factors can be
inferred fromthe nodels. For exanple, if a nodel

w0 pahi7o22es t hat sanpl es having... RSOO as BB ER/BSO0I/003755
as AB. . .correlate with having the phenotypp, then it
can be inferred that those with RSOO as AA are
protected fromthe phenotype. [0191] Exenplar nodels
are | ogical conbinations of SNP's. The nodel s can be
hand-built to test hypothesis, or the Cenetic
Al 4bri t B kitroflotaimt40 thaecbrhprigds uprplabdet I60NE g BPER] Sompound
with high utiljty. Genefic Algorithns are a machi ne
| e2r Hi hg nmethod that excels at finding patterns wthin
| arge data spaces. The GA utilizes the two-thirds,
one-third, validation method. This is acconpllshed by
r afdtond ?hﬁgﬁlcé‘ i§laig 4 Babgomprises apde ahout 206nhg of thet @mpound
t hg, 442l ning set. The GA then |earns nodels on this
training set. Wien it conpl etes the | earning phase, it
applles the best performng nodels to the test set

g@?g g}l/S of ata The best _perform ng

m) &l s &stngé}?a i‘%lag matgrials.@ ynit %ﬁ%ﬂ%fqrm asrdescribed in
US#y. odeloftdMifsSUTH, an8 Vis¥inic

of gNP‘ s were bein mterroEg?%%brgt%%m ae?ig %ﬁ?&.{n{ima
s AHEPALbY AR INtravepeysioBigk t for a human to effectlvel y

di scern patterns that would be applicable across all

the data. For this reason, the GA was utilized to find
mote colipt eka pampenmbofiforinul IgHe L wrilvi: t y. The benefit
of these types of nodels over traditional approaches

is in their ability to incorporate nultiple loci from-
across t# @onme in making a predietion,,,This enabl es
one nodel tjo identify what is often a ¢onpl ex '

i nteracti g of pol ynor phi sms that corral ate with

out cones. [O tiss st udy alcoint S
focus di ng nodel s tha Ive

agai Ay this deviates from Exenpl ar
appr oach wfcodi Nl Ng additive &hange had to

be made to t{1® input data. By sinply |nstruct|ng
Exenpl ar that the cases were controls, and vice ve?sa
it would # Larn nodel s that dermnstazn ted why a
sanpl e woul d not get the phenotype. In O% words, it

woul d be fimging the combinations of SNP' hat

conkerred protech Ofton[ 0193] Study G oup i t Lon:
Dat a was_ provi romtwo separ at | owa
cohort e 0l unbi a cohort. The ata was

a ¥arger griaees,W t h about 830 total sanplgs.of which
560 were casgg)and 270 were controls. The Iowaco? )
had about 529 total sanples with 414 cases and 1
controls. Having two sanple groups all owed nodel

bui dyl e on one c
aﬁg h?’ he e (%ng%lgp&? %ﬁe@ rstéis? IJP/Pnn%‘S Spanufagturg §anp| e
t meskcangent éof infravénous m]mtmmﬁfg)r uﬁ:lﬂ@rsing l[ii@k&ﬂéctﬂdydit reducing

?‘P’ thuﬁgﬁstatlﬁtlcs% ener tedfor each

ot VT FERAG X ggtedea s Sf%‘i’t‘? jipdugpzayirus, by
g ﬁ'_ftﬁavahetds llnyechtlh lofl @gse2ofthé rEQIEANER 1606 chP e tRPES the group
doi n roper. counts of genotypes (Note.that this is

n8 esgﬂ"ti? miga] §y@piases o 9Be counts where the two
genotypes not being cal cul ated ar.e coll apsed into one
value). The values for each cell of the 2 x 2 table

affe pr 8lsedsdn chimid, whbteds thermerpaung oféamtiuigs, ICAReor IV is 2
T t T Control False. Al
st&g\ktﬁf)gltg?gs gw%éﬁtl\%bﬁgiﬁoﬁorc%cul ations. [0195] Tables

3 through 6 show statistics on the lowa and Col unbi a
cohort side by side. NOTE: TR® " Cat egory" colum is

the genotype where: 1 corresponds to AA, 2 to AB and 3
to BB. Table 7 shows statistics for the conbi ned

cohorts. Tabl e 4. Colunbia and |Iowa Side-By-Side Chi
Square Yates Statistics Table 5. Colunbia and | owa
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medi canment for intravenous injection for increasing

life expectancy or reducing nortality in a group of
woreommadR1exposed to a source of an influenza vPEUES200%003755

i ntravenous injection of a dose of the nedicanment into

each nenber of the group presenting clinical synptons

of infection. The invention also provides the use of a

compound of forrmula I, p, H, or IV, or a

pharmaceutically acceptable salt thereof, in the

manuf acture of a medi canent for intravenous injection

for inc&easinghalfe expectancy or rggu0|ng nortality

in a group nmal s exposed to a sdDTeémof an

i nfl uenza Yirus, by intravenous |njecgkon of a dose of

t he medi cangnti nt o each menher of thegroup. Brief

Desefhpt i on m Re“El gures Fi gure 1. Fi l\\\\‘iﬂ’é*m cts

pl asma\peLa concentration ting . after 15 .
m-+ate i niravenous infusions g ir o0 healthy
human vol Wit%er¥. Figure 2. Figure 2 #EPHctd pl asma
peram vir co gbntration time curves after (Ila) -
|ntranuscular injections of peramvir to-healthy human
volunteeré‘\ia$ﬂlled Description The i fif ®e Vi rus
neuram ni d i nhi bitor peram vir has been previously
shawn to hav® mar ked activity against inff%enza virus
i peiFnental ly i nfected m Ce (COH
(Govork (2001); and Snee et\ah, (R00Y)).
Unf ately, clinical trials usi $ drug showed
|nadequdﬂémhnh|b|tory effect on influewezasin
humans. Thi sd8f¥ect was attributed to a poor (IVa),
adsorption of the drug when adm nistered once daily
orally in patients. It has been discovered that
peramphaimacentingly aceesrableditwhasofdni ni st er ed
intravenously (i.v.) in mce and that the conpound
remains at relatively high levels in the plasma for at
| e@st  EUROAN HainfddSA lcld 44 or D WHerBR 15 ﬁ&ﬁ?ﬂg $flis is an avian
herein indicates that a S|ngle treatnent of peramvir
gil¥a¥eDZayirugi | | protect mice infected with an
i nfluenza virus. Accordingly, certain enbodi nents of
the present invention provide a nethod for treating a
vidal  iUdesastdlaimeidrin alaimsnorcisyphiesdin theiafiuth St wifisig agan
eff ctive an r anount of a conpound of .fornula -

lfenzi‘ﬁip% %Wa‘%iv YUH (in) (1V) or a
pharnaceutlcally acceptable salt thereof, to the hunman
i_otravenous route. In certain enbodlnents t he

é‘ﬁpou ed¥s clme i cleim 4 or45, wherein the isfluenssrinisrg HN1, or
f @ifthik dedid fdredl i 8, o 1Va: (la) (Ha) (pia) (IVa),or
a pharmaceutically acceptable salt thereof. In certain
enbodi nents, the viral infection is an influenza

i ghect irqn.,  ln: od| e .viral infection

0 AR s eufBl LR T e Mo Ui Bfchan i a piain

e nﬁmniusmprespmbﬂ by\the ﬂjmmhi HEXJ wherleth Xasl8# thtbderdrcnh 121 §land
rus égﬁﬁ %n§ed by the fornmula HxNywherein X is

an Fﬁ?é@% 16 and Y is an integer from1-9. In
certain enbodlnents the influenza is an H3N2, H N,

N1, avian, _ or seasonal influenza. In certain

odi MsAES claimed i elam 4 or 48t Whetehmthe anfiusrizaivirus s aro
aﬁ@kﬁz m@p”@isz\h” a6Rh! 8l Jé § gﬂh{[&% virhd1€ eff ective
anti-viral “amuit I's” up oA b . In certain
enbodi nents, the effective anti-viral amount is up to
about 300 ng. In certain enbodi nents, the effective
anti-viral anount is up to about 200.ng. In certain
enbodi nents, the entire effective dose is adm ni stered
in one intravenous administré&Pion. In certain
enbodi nents, the entire effective dose is adm ni stered
in multiple intravenous admnistrations. In certain
enbodi nents, a conpound or forrmula la, or a
pharnaceutlcally acceptable salt thereof, is




Certain enbodi nents of the present invention provide a

unit dosage formthat is suitable for intravenous
w@ev7/9R18 ati on to a human, conprising up to apOUUSBOD003755

ng of a conmpound of forrmula I p, 111, or 1V: (1) Q)

(in) (1'V) or a pharmaceutically acceptable salt

thereof. In certain enbodi nents, the conpound of

formula I, Il, Ill, or I'Vis a conpound of fornula Ia,

Ha, Ilia, or TVa:(la) (Ha) (llia) (IVva) or a :

phr. macEer ascelhimediiaeaptonb o€ chidb 48458 @0WhidheaeR bledhBer of the

enbodi nents, the unit dosage form conprises up to

atfBotP RGBS ey MRiems aﬁﬁa‘a%@norpc%ﬁ only gng dpteasiepous dose of

ernhediddahfent.t he unit dosage form conprises up to

about 300 ng of the conmpound.or salt. In certain

enbodi nents, the unit dosage form conprises up to C

' a@Ut 206: &lﬁhﬁtﬁ‘gﬁ 61?18 'TRQ'48 gla%s‘ 33155', B}C\S/\[ﬁcg;ieeggh mefr’l.ber of th

enbodi ments o sent rnventi on \
C @Ypup presentipacyagitorgs nhinfedtiinsecdvenmniiplé ifavE as@idotes of
LIl or IV: (D(ID(II1) (IV) 5or a

L]
pﬁg?ﬂgggﬁPFB Iy acceptable salt thereof, and
instructions for adm nistering the conmpound to a hunan

by__an intravenous route. In certain enbodinments, the
co¥pountdss &8 shrigedde @y eng of elaims 4¢i58nTfasintatting fifirexpectancy

[ I St ' ] r.i.al D odi nent s
L AR R Th 3B O et B S SR B s e erov
oPreghting thinicdrsyaiptorestob ttifemivinsare trieatel iokalbyowith iasRaranfinidase
tg%gggg; 400 ng of the conpound or salt. In certain
enbodi ménts, the kit conprises up to about 300 ng of
the conpound or salt. In certain enbodi nents, the Kit
c rises up.t.o bou%ﬁZOO mg of the conmpound or salt.
Pt ai O EASSHIMEAR chim e ihhickithe nayeminidaseinbibiige i
KidseleARRi attkyRackagi ng materials, a unit dosage form
- as described hérein, and instructions for
adm ni stering the conpound to a human by an
i Rkr av , £t al-n. enbodi ents of the present
| vent 1o 5 el in SR YRR SBE R Pinigpin Lo i
| lcpomipbhind of folrvuia X, YI, QL 9r IM:11) (1V)3 or a
pharmmaceutically acceptable salt thereof, in the
manuf acture of a nedi canent for intravenous injection

for inck ing |ife expectancy or ucing nortality
i'n a groupfof mammal s exposed to a soufce of an '

t he nedi ca coneach me d P _com

preseRting cal synptons o ‘ certain
e he conpound of forpu XI1U or IV
IS a conpad of formula la,/1Ta, |l il biVa: (1a)

(Ha) (1lia) (Ol Va), or a pharmaceutically accepta&ke
salt thereof. In certain enbodi nents, the influenZa

Virus isHs jan influenza virus. In (taif

enbodi nents,[ the influenza virus is aégfﬁffﬁenza type

A or type B™irus. In certain enbodi nentsy the

i nNuenza virngs™N s _EHBN1, or a nutant straiRy-tKkeregf,.
“In certain e Hia} [

pnts, the infl uéMmzy vir us
strainof ViruS’represented by the form '
XAs an inweghl from1-16 and Y is an inggger from
1-9. .In ceri@pn enmbodi nents, the influenza virusrbz an
H3N2, H N, N1, avian, or seasonal influenza vgr S.
In certain enbodi nents, each menber of the group
P BitbrAle it AlfbpBlbid HARELQR recel ves only one
i ntravenous dose of "the medicanent. In certain
enbodi ments, each nenber of the group presenting
synptons of infection recei v8d mul ti pl e intravenous
doses of the nedicanent. In certain enbodi nents, the
menbers of the group presenting clinical synptons of
infection are treated orally with a neuram ni dase
inhibitor. In certain enbodi nents, the neuram ni dase

I L L I L o T T




neur am ni dase inhibitor is a conmpound of fornula Ia,

Ha, Ilia, or IVa: (la) (Ha) (Ha) , or a
w@barogeetiti cal |y acceptable salt thereof. | n BPEr/USI007/003755
enbodi nents, the neuram nidase inhibitor is a conpound

of formula la, or a pharmaceutically acceptable salt
thereof. In certain enbodi nents, the source of the
virus is an infected bird. In certain enbodi ments, the
source of the virus is a manmal presenting synptons of
infection. In certain enbodinents, the use is for

r ci IR rtain e diments of the present

e o By ity ot £ S RSB piskn s rior 1 o
| lcompolund of fersiulI«CDk, (iddbr (V) ., Oor a pharmaceutical ly

acceptaple salt thereof, in the manufacture of a

medi canen i ntravenous injecti-o'ﬁ'q Nichi eving a
pl asma copgentration in a human of the|conpound that
is effectiVie tQ treat a virug by intraWenous injection
of ose of ~NES cament | he hurfan.\ Gewetai n
enbodi he present invention prayi gé a use of
a oungd of formula I 11, : : (H (I'H
(1V) (Dl a)™Pf¥a)°® or a phar euti cal Inpcgecept abl e sal t
thereof. A's i fic conpound of formula I 11, |E(ay
IVis (IS 2S 3R 4R)-3- (I - ' '
Acet am do- y| but yl ) - 4- guani di no- 2- wcycl opent

ane-car boxyl) c acid; .
(1R.2S', 3i ?,"4j ?) - 3- (I - Acet ani do- 2- propy| g#int yl ) - 4- guan

i di hydr ¢ (siBpent anecar boxyl i ¢ aci WCOaH
, 3i Kcet am do- 2~ )
prgp | ) - 4- guani di nocycl ope arpoxyltc acid;

(IR 3R 4‘%‘3- (\- NHCOCH,
Acet am do- 2- ﬁylbutyl)-4-guanidinocyclopentanec@mngy
lic acid; or a pharmaceutically acceptable salt
thereof. A specific conpound of forrmula | is a
c orp phaharbuficiindcdeptable Qalt thepéstr maceut i cal |y
acceptable salt thereof. It wll be appr.eciated by
those skilled in the art that conpounds havi ng one or
nme7e Chiseds cERmMES i clamy S%Z(irﬁ&z?fcﬂ ROfe Smkrﬁﬁés%tiﬁf% VO i
optically active and racemc forns. Sone conpoun3§ nﬁf
eszwrlewn%@ﬂ fproplaasen a pharimacewsicelly aockpafiosdt thegoft he
present invention enconpasses the use of any racem c,
optical |l y-active, polynorphic, or stereoisoneric form
0p8.ni xUsees ctalimcﬁbf anmneaoﬁ:ﬂmmgs?,ﬁnfvﬂﬁauhﬁ sourdelof the
1l or LV i.ch, possess the useful properties
~dg§%%¥€%dnﬁ§%gﬂﬂ¥Lit being well known in the art how
to prepare optically active fornms (for exanple, by
rg;olu j on o%ygh .racemc formby recrystallization
t&chni qjé8sc %‘iﬁ’( Hwsne qficdaims i hlin ywhadt thesource of the
S¥idiks i AGn ABHAY pﬂdsémixi%ysyﬁgatéﬁk oFWbdGH S, or by
chr omat ogr aphi ¢ separation using a chiral stationary
phase) and how to determ ne anti-viral (e.qg.

i-i tivit ing the.standard. tests,
géeﬁs'c ri gfcse%j yﬁgl?g%%(?&or \éluosn?é noésc lcl) 1%‘3 r‘tqéégls"rl@ﬂ&‘ st Eedyifingh
anertglatlyl known in the art. In cases where conpounds
are sufficiently basic or acidic to formstable
nontoxi c acid or base salts, adm nistration of the
EITPOUTES 0£§ c&abbiind SBobBuBPPIONRT iRte- Exanpl es of
phar maceutical |y acceptable salts are organic acid
addition salts forned with acids which forma
physi ol ogi cal acceptable anion, for 18or a
pharmaceutically acceptable salt thereof, in the
manuf acture of a medi canent f{or intranuscul ar
injection for achieving a plﬁ ma concentration in a
human of the conpound that is effective to treat a
virus by intramuscul ar injection of a dose of the
medi canment into the human. In certain enbodi nents, the
pl asma concentration of the conpound is higher than

" N N Y " s AN 1 s r 1 1 g, r



wat er, ethanol, a polyol (for exanple, glycerol,

propyl ene glycol, liquid polyethylene glycols, and the
wo pdogp9s2veget abl e oil's, nontoxic glyceryl esterPGr/Us2¥d7/003755

suitable mxtures thereof. The proper fluidity can be

mai nt ai ned, for exanple, by the formation of

| i posones, by the nmi ntenance of the required particle

size in the case of dispersions or by the use of

surfactants. The prevention of the action of

m cr oor an can be brought about Fthy _vaki ous

antibacterﬂal and antifungal agents, for exanple,

par abens, €l or obut anol phenol sor bi d™aci d,

t hi mer osal , a c@mke. In | dorE
prefergble tp ipclude |soton|c ag xanpl e,
suga ferd or sodium chl ori de-

absorpt|o e i nj ectabl eConposi t kess, can be

brought aboufl)by the use in the conpositions .of qg§nts
del ayi ng absorption, for.exanple, alum num

nonost ear &t o gelatin. Sterile injeen bIeN§qut|ons
can be prepanfed by incorporating the act?j?’
.conpound(s)rwnto an appropriate solvent w h the other
opthonal T ngradirant scignuner at ed above, optilpha ch%H.
fol | owed byfl sterilization he ca
steril e powgér.s~for the preparatigéi§§hs+— e
i njectabl e &eéstions, the preferred nethggs.of
preparation gmg vacuumdrying and the freeze dry%pg)
techni ques, which yield a powder of the active ’
i ngredi ent plus any additional desired ingredient

PeStlorilodfiafly B BB saR BLERE 1) i FhRih A "

ereln reat
" tmedlbmmf'for mtiauelﬁom;dnjem&t ﬂ)"rllﬂ@eﬁmﬁ@ﬁ%ﬂjﬁcﬂaﬁt)%r r‘é@ucmg
%qset of cI| tons, of a di sease
stfa? AT P Qo RO§ehio # FRITEROEIDIRIBRRZAGYiruS, by

amtraydHdud i fleétﬁ)nVﬁu d&;% of il RESLShEAGnD é‘a%m?éig&r%ffw

the onset of one or nore clinical synptons o

dige¥e state/condition so as to reduce or elimnate

any such synptom aspect or characteristic of the

di sease state/condition. Such treating need not be

akﬁ-’ol utgse as in@ldge6hlwhebsinithé cahpatretofhfermulaldelIpl, ok I is a

und |stered prior. t0 exposure
?Hé“???@§‘“¥ﬁ%ﬁ%3%% %Iso be adni ni stered

subsequent {e.qg., within 1 2, 3, 4, or 5 days) to
Posur@ to the virus. As used herein the term "unit
dosage ~?‘1]1#';"\‘“elates to an intravend nmul at i on
containi ngya specific amount of a drugl the whole of
“which is |nie-~ed to be adm nj stered ag a_singl e dose.

am)unt ( ""

(

enbodlnen?“?ﬁ"anentlon pro¥i des a rEeckind of or
treating a v infection in a human. conpri si ng(a)
adn1n|stqﬂ;ng an effective anpunt of a conpound of
formula I, M1, or IV, or a pharm® el |y
acceptable HNIt thereof to the human by ijntravenous
I ni stratién. Typlcally t he effectlve'ﬁmnunt S
adm t ered | P31 e i ntravenqus adn1n| (RN
In sone ts, the effective anpunt .

il din nultiple adm ni st +ons| Accor di ngly,
e net hods™@f*t he i nvention provide fornhicgh pati ent
conpli ance d&¥Xx hey require a | ow dose of the (IVa),
effective agent. In one enbodi nent of the invention,
the effective inhibitory anofi3 of the conpound of
formula I, p, Ill, or IVis up to about I 5000 ng. In
one enbodi nent of the invention, the effective
i nhi bitory amount of the conpound of fornula I, |
11, or 1V |s up to about 800 ng. In one enbodlnent of

" - . " Y Y e 1 " . e Y "




The virus may be, for exanple, an avian virus or a
humani zed avian virus. Thus, the term "avian virus"

w0 p@i7iekess bot h avian fornms of the virus and hur@nUgmdr/003755
fornms of the avian virus. Certain enbodi nents of the
present invention provide the use of a conpound of
formula I, Il, IE or IV: (D((ID(IH (IV), or a
pharmaceutically acceptable salt thereof, in the
manuf act ure of a medi canent for intravenous injection
for achieving a plasma concentrati-on in a human of the

conpound that.is effective. to treat a virus by
in‘ir.’rlfaall’jéaﬁ’a’ﬁge‘ftfﬂag?fla?“c?@ e splifbereols  he nedi cament into

the human. Certain enbodi nents of the present

“invention also_provide the use of a conpound of

f ofhul aUse ps clgimed in alaing 63 of 68. iowrhich thesinfinenga virus is an avian
Phaly %i'hfsal |y acceptable salt thereof, in the
manufacture of -a medi canment for intramuscul ar

injection for achieving a plasma concentration in a

huppn of. the co und th s effective tq treat, a .
viths byss At plafmed m clpm %%éetwfaﬁh ay1 ugpza Yigus is HSN1,
megh LBt siciithhdgr human. Certain enbodi nents of the

i nvention al so provi de conpositions conprising

peram vi x forrmulated for i ntravenous administration to

a man [ ' f - ] i on_al so. .
or o4 oUs5 e iR IR LE 62 mbhetEid A RINSAR Duriip o straim
f oof vintsrrepresanied by tenfoshniat N, loireinSe id an intepat fiogh B-16 and
Vvi{us by achievi a plasma concentration in a human

of 5%%%}‘%?@%59?-5 effective to treat ‘the virus.
Certain enbodi nents of the invention al-so provide

con;}posi tions conprising peramvir fornulated for

i n%8-amiYeeiparlaiaed i deinapl on62.0vherpimiha influsngavirus is an

e i f | q¥ﬁgti on al so provi de conpositions
c%ﬁ%@n %%r%ht‘%?ira orimul ated for intranuscul ar

adm nistration for use in treating a virus by

achy evi a plasma. cqonceptragion in a, human of | |
pegr]}arri vﬂ?e h n?égilé'f(f(i%‘ﬁ gilgr %%’ ‘?’]i‘eéﬁlt“ the inflienga virpg,is an

C eMBINR HEND OHISNE ) hgiaff ortse@sonBVRiffubRss vikike pl asma -
concentration of the conpound is higher than the |1C50

of the virus at |east about 12 hours follow ng the

I nggect i i i A t RV [

P bl o B B S B ER eber of the
t hetAup Frseives Onbf ondiatraveneys dosd efabe nuldlicamed. hour s
followng the injection. In certain enbodi nents of the

i nvention, the plasma concentration of the conpound is
hiGher Ubass ¢lhinddintingfonkof claitb 61437, iiewhichadael nedber of the
hours fol] ow nlg .tlhe injectign. In . certain enbodi nents

o BT PR TGRSR P AP (REaYSngus doses AE e sdiPEReRl t he
conpound is higher than the 1C50 of the virus at | east
about 48 hours following the injection. In certain

enBodi neEff 2 Primadkiniany one iof glaimp 6116% Srdncreasinglifaipentancy
of 9 s hi I LC50_,0f 1 Vi I,

o e LR B 8 b B St bt e group
c ex¢ beated pixdlyi with . neofantihlabaninkitiitoon, t he pl asma '
concentration of the conpound is higher than the |1C50

of the virus at |east about 72 hours. follow ng the

| jlect i Uk ad dlaig@yd idicli SR ¢h HBEELSthE el ihfad & inhMsor is
the virus is an_influenza virus. In certain

efSBHATRYIH carbexsiate. i nvention, the virus is an avian

i nfluenza virus. In certain enbodi nents of the

i nvention, - the virus is H5N1, or a nutant strain
thereof. The invention will now be illustrated by the
following non-limting Exanpl4s. Exanple 1. Effect of-
IV Treatnment with Peramvir on Influenza A Virus

I nfection Experinment Design: Mce were infected i.n.
with a dose thought to be the LD OO of influenza
virus. Goups of 10 mce were treated i.v. wth

I o ~ N A~ N Y. Y 2




Al'l publications, patents and patent applications

cited herein are incorporated herein by reference.

w07 e932m8 t he f oregoi ng specification this i nveeL/USW07/003755
has been described in relation to certain enbodi nents
thereof, and many details have been set forth for
purposes of illustration, it will be apparent to those
skilled.in the art that the invention is susceptible

to additional enbodi ments and that certain of the

defai | sUdessciabeed iecleinn 70piy wisicly die mairaniisdLae i@dbior is a

W t hout de ti fromthe basic principles of the
i nVEMRT ‘Bﬁﬁ E@é ﬁfﬁi erms "a" and'" and "t he"

and simlar referents in the cont ext of descrlblng t he
|nvent|gn are to be construed to cover both the

si ngul ar”. tthe plural, unless ot h&fwiseni ndi cat ed
herei n or m}earry cont r adi ct ed by contgxt. The ternmns
"conprising\" "“having," "including," &afig "containing"
are_tc hued®#4s open- ended _-ceeani ng
"i ncl ugi ng, & limted to") r'W Se
not-ed- itatilon of ranges of es|herei\n are

merely i nteagtedot o serve as & short hamgometdod of
referring indDvidually to each separateval ue fall(hg
wi.thin the range, unless otherw se indicated herein,
and each ‘% ke val ue i s incorporated=N nk he
specification as if it were individually rlcited

her ei n. AUnet\hods descri bed herein can beH erfornmed in

A : or exenplar

"sdch as") prowi ded herein, is intended oLy to
better illunI@te the invention and does not posgrw),
limtation on the scope of the invention unless
otherwise clained.Clains What is clainmed is: 1. A
medrhiQshat@bcdutRally Béceptabld st thee8€ti on in a human,
conprising admnistering an effectiye anti-viral

anmount of a conpound of formula I, I, III, or V. (1)

( cm 86 t

t rF?Qr eongét %)Q %lﬁﬂﬁ%%r?a%nﬁ ﬁHI n(ié;;ﬁai\lf)eér{l %ﬁga%?lou Agc l%abl%‘ﬁés a
neqohmuoﬂ'%lffairrmlala,\lheﬂh or TVi&: conpound of for mula I,

p, | or IVis a conpound of fornula la, Ha, Ilia, or
IVa: (Hla) . (lVa), or a pharmaceutically acceptable
salt th&Yegf-n3. The nethod of claiwld 0ry,2, wherein
the viral i{nfection is an influenza infection. 4. The
met hod of WY aim 3, wherein the viral mafectlon is an

i nfluenza ty Leoxt ype B i nkection. 5%—Th

claim erein the viral ) “caused by
a us represented b e 0 a
HxNywher essock, i an i nt eger Geafd ®Y i S an

integer fron@idy 9. 6. The method of claim 3, wher gy
the influenza is an H3N2, HHNI, H5N1 , avian, or
seasonal "¥W{| ugnza. 7. The met hod of amy. on Mpf cl ai ns
1-6, mhererﬁr%ﬁe effective anti-viral aﬁéﬂﬁ% isup to
about 800 nyy 8. The nethod of claim?7 er ein the

% N alcoanmount is up to about %4 NMleoud-
The metRod of ‘m 8, wherein theef\fectiy o
is up to about 300 #e- he
@i 9, wherein the effective) aLl-V|ra
anount is upmg) about 200 ng. 11. The net hod of agw gne
of clains 1-10, wherein the entire effective dose i
adm ni stered in one intravenous adm nistration.
The method of any one of clains 1-10, wherein the
entire effective dose is adnm4di'stered in nultiple
i ntravenous adm ni strations. 13. The nethod of any one
of clains 2-12, wherein a conmpound or forrmula la, or a
pharmaceutically acceptable salt thereof, is
adn1n|stered 14. The nethod of any one of clalns

A A~ Y T I oy o, - o " Y 1




acceptable salt thereof. 29. The nethod of any one of

cl ai ms 24-28, wherein the neuram ni dase inhibitor that
WO g00ades2mg stered orally is adm nistered for upP€DUD07/003755

days. 30. The nethod of claim 29, wherein the

neur am ni dase inhibitor that is admnistered orally is

adm ni stered for up to 10 days. 31. The nethod of

claim 30, wherein the neuram nidase inhibitor that is

adm nistered orally is adm nistered for up to 5 days.

320r apharmiacelaralle atcapmbidisdlt theresdli t abl e f or

i ntravenous adm ni stration to a human, conprising up

to about 800 ngy of a compound of formula I, I, I,

or74,V: (Uke a¥tiatthéd in éth 73 Qh \ﬁ'll@ﬁ' ﬁfe"ﬁ?&ﬁé&hhﬁ@iskﬁnhlblt risa

acceptabl e salt thereof . The unit dosage f orn1o?

c| eampamd afffermnla lajas addwmamtlsallx agoeniable salf therepf.| |

or IVis a compound of forrmula la, Ha, H a5 or PVa:

(I'lia) (lva), or a pharmaceutically acceptable salt

t h#g.eof Us84s clhheediti dnydamageldims61074,¢h aititidthe@buidd of the .

t hat conpr.i P to about 400 ng of the conpound or

sayfus1§gnt Gteﬁ}ﬁqnid dosage form of claim 34 that

conprises up to about 300 ng of the conpound or

salt.36. The unit dosage form of claim 35 that

C o?ﬁ;r i sbise apclaimed uany29® ofiglaimsttle’4 inpduchithersosmietof the

8 K P plSp b GRagRS b BEE ) 1) 2 ) o

pharnaceutlcally acceptable salt thereof, and
ructijons for dn1n|s ering th human
by b He# 85 elrned Fopbioness Tams Gir f6.0REh & for sohucg
whgbghRtyt he conpound is provided in a formulation
suitable for intravenous admnistration. 39. The kit
of claim37 or 38 that conprises up to about 800 ny of
t co { i t410 aim 39 that
cgﬁ%rigggagga?gngﬁgﬁ%oﬁggmﬁgg%it?%éngtpound or salt.4
1. The kit of claim40 that conprises up to about 300
mg of thg _co ound or salt. 42. TheHKlt of claim4 1

t hat conpr " up to about 200 nmg of T ¥bnpound or
salt. 43. kit, conprising packaging terials, a
unit dosage\form as_described\in any ong cl ai ms

sctions for adm-nistering t! €8hpound

of a
la 1, 1, II of | V- gl (H (H)

(IV) or g”ﬁzarﬂbceutlcally 4ccept abl &°8%H ¢ Wherﬁéﬁ

in the manuf aeture of a medi canent for intraveno

injection,for increasing life expectang& or reducing

nDrtallty tha;ﬁroup of mammal s exposed’t Mource of

an influenz irus, by intravenous injectibn of a dose

of into each menmber of the

pr esentd Khpt oms of in °Hs
in clal in the conpound of I,

| E, a conpound of fornul or

a: (la) ( °TH a) (Tva), or a pharnacedﬁ?%ﬁlly
acceptable s thereof. 46. Use as clained in c

44 or 45, wherein the influenza virus is an avian
influenza virus. 47. Use as clainmed in claimd44 or 45,
whsragiharmheeutigally acneptable sadt thereaf) in tlid menufactiypef A or

Vi ned.in.claim44 or 45, . .
WiBEPRS: iyeiaS kel i b o Bgentiation in-
StHumidn ¢fithé €ofpodRd thds & cffectivatdiehtiavielsthyinfrdvéiound dnjection

influenza viryus is a strain of virus

éﬁ%ék@ﬁ?gﬁmﬁve?ﬁéﬂ$9ﬁ9Hﬂ eRMARherein X i s an integer
from1-16 and Y is an integer from1l-9. 50. Use as
claimed in claimd44 or 45, whééein the influenza virus
is an H3N2, H NI, H5N1, avian, or seasonal influenza
virus.51. Use as clainmed in any one of clains 44-50,
in which each nenber of the group presenting synptons
of i nfection recelves onIy one |ntravenous dose of t he

I LT o~ I N 1 o o I -



62. Use as in claim®6l, wherein the conpound of
formula I, Il, H, or IVis a conpound of fornula la
woigo7hd218 or 1Va: (la) (Ha)or a pharnmaceuti cal PgT/US2007/003755
acceptable salt thereof. 63. Use as clained in claim®6
1 or 62, in which the influenza virus is an avi an
influenza virus. 64. Use as clained in claim®63, in
whi ch the avian influenza virus is H5NL, or a mutant
strain thereof. 65. Use as clained in claim6 1 or 62,
wherei n the influenza virus is a strain of virus

eseptede the f reipn X'is an integer
fre';cym 1- Q% cof vnpg cﬁ%f‘@b‘grmmﬁﬁ] ' 66. Use as
claimed in ¢laim6 1 or 62, wherein the influenza
virus igyan influenza type A or typg B virus. 67. Use
as cl ai me Mclaim6 1 or 62, mheréfh;kh@ i nfl uenza
ViFus is an H3Nz, H NI, H5N1, avian, onf seasona

i nfl uenza. Wirus. 68. Use as clainmed i i™any one of

whi ch eacN©Pinber of the grodp recei vesoqmldi pl e

i ntravenous fdses of the medicanent. 70. Use as (I).
clainmed in any one of clains 61-69, for increasing
life expetl wor reducing nortality i'ff smoup of
manmal s wher Eln the nenbers of the group gre treated
oral ly with"& neuram nidase inhibitor. 7 " Use as

claMNed. in cl 0.cotn whi ch t he neur am ni @a COH
i nhibito am vir carboxyl ate.¥2. Usk as

cl aj Iarn170 in which the_nedyramfni dase

i i bi tor iMcesconpound of formula I, |1 puchddoor IV:

(1) (H (1HADV), or a pharnaceutical |y accept alfi),
salt thereof. 73. Use as clainmed in claim70, in which
t he neuram ni dase inhibitor is a conpound of fornula

| aor ahiharthhdemticaily dcéaptabledshalt(thér@df, (h BR) mbd MR tuROsf 2
phar ut|caJIy acceptable salt thereof. 74. Use as

c Iné‘?‘i’%d“‘? I} fo wiigpsculaninggetion ferechirving arplismrsencentration in a
| HinRint@¥thd SoRp&HPH! I

phar maceut i cal Fy accggtgggfeg&g%%@% Léls’é“%g by%tralﬁsscmar
clinjerigen pfe dose ofithe pledidagient ingd tedhurhan. whi ch t he
source of the . virus is an infected bird. 76. Use as
claimed in any one of clainms 61-74, in which the

s &r ce Tie ushofclaims78 or 29, vdrenaih the pl:aaﬁh icofcemyratib® 6B thef

o Lo ik e BB aGuco e e 22 by rlomiusdinitian of the

cmﬁﬁ@bﬂddof formula I, I, I, or IV (I) (1) (in)
(1'V), or a pharmaceutically acceptable salt thereof,
in the manufacture of a nmedi canent for intravenous

i njection for achieving a plasnma concentration in a
human of the conmpound that is effective to treat a
virus by intravenous injection of a dose of the

medi canent into the human.79. Use of a conpound of
formula I, Il, in, or IV: (D (Il) (U (1V), or a
pharmaceutical ly acceptable salt thereof, in the
manuf acture of a medi canent for intramuscul ar
injection for achieving a plasnma concentration in a
human of the conmpound that is effective to treat. a
virus by intranuscular injection of a dose of the
medi canment into the human. 80. The use of claim 78 or
79, wherein the plasma concentration of the conpound
is higher than the 1C50 of the virus 12 hours
followi ng injection of the cgﬂpound.



