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filed under 37 CFR 1.53(b), clains the benefit under

35 USC 119(e) of U. S. Provisional Application Serial

No. 60/873,422 filed on 7 Decenber 2006, which is

i ncorporated by r gL AVaE ENT PREUMOEOCICHIO3] FIELD OF
THE | NVENTI ON [ 0004] The invention rel ates ﬂ ner al I

to conpoBR4YSAGEHARIME-PRQUEGINLONIUECATSE QSITIO
specifically to conpounds which inhibit PI3 kinase

activity. The invention also relates to nethods of
usi ng the conpounds fBELPORTHENVENTIGNt u, and in vivo
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( hes paoctafat gathagebbeimratrethtias "Pl ") is one of a nunber

of phospholipids found in cell nenbranes In recent

years it has becone clear that Pl plays an inportant

role in intracel | UBACKGROWAD @F AHEINVENTON Cel |

11 gnal i Ngre¥ioBocsus PRI §Iie%g|n8r&9§s}%h§'nﬂé?ﬁgttlb%um@§la and

been inplicated in a variety of cellular proces
gseverﬁalpyﬁwgrﬁlsqals%m%fr’gqrﬁ%@p%ﬁ{our@r gwgﬁnftg@ygtpout the world. The

SI amaltivanght plnélﬁrh@dm lp@rysac@n@hderrmd;amés/ hé\%’ﬂH@ehl fdengédd for many

s PB] LSO Peen P AR " SR AR OT Al HiEese in eider
Si garllts A tngta}d&tcmempntphblswbmrudyhts ao0s youmg CBHd(emaesaond poorly to
14 al §8s¢ gﬁ%tﬁﬁ&ggcaﬁ Eflan&eé“ﬂ@%e\/a%t Fledocodias: é)njug%tﬁ vaccine

or Ié ent | as an acti vi ty assocl ate ]
vir VP’&td%BY’@f@IW%S taﬁarsgpb%t Kng gepestratee épPe Nishly rigiuRepenic
ki naiesifettiataghingsmheiy brbaserihavllambaly i inRistadl yoirlg)children.

andTl ts c]Ehos%)hor | at eg deri vati ves at [}g 3' -h)édr oxryl .

of T ahBGR B J9RIY o0 BLRAY Bl es a0 1ayioTFRe contains
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ki nase-1 (PDKl). Binding of Akt to nenbrane PIP3s

2536‘“595 tdy 'in%ﬁ&?'of"ﬁﬁ c%ﬂd&tedAlﬁt u‘sOmFa'HFs ﬁ#‘cﬁ‘stHBthe introduction of

nbr ane, r|n|n Into contact wt
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tOSI and nmo re Si I cant co
of mﬁr@ qmse@‘mvaﬁlveré@w&mtwsse&tmsée&s’%gn@ Gt lgorgkined (8.2 vs. 3.3
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| sothatrsérOQmupmetprotsctbtn @illCbaitsn 4 d&dlide ki deastge A andli®Aa

(al pha) (US 5824492; US 5846824; US 6274327). O her

isofornms are inplicated in cardiovascul ar and

i mmune-infl anmat ory di sease (Wrkman P (2004) Bi ochem

Soc Trans 32:393-396; Patel et al (2004) Proceedings

of the American Associ ation of Cancer Research

(Abstract LB-247) 95th Annual Meeting, March 27-31,

Ol ando, Florida, USA; Ahmadi K and Waterfield MD

(2004) Encycl opedi a of Biological Chemstry (Lennarz W

J, Lane M D eds) Elsevier/Academ c Press). [0009] The
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2006/ 046035; WD 2006/ 046040; WO 2007/ 042806; WO

2007/ 042810; WO 2004/ 017950; US 2004/ 092561; WO
wWQO@4N@0TFN91; WO 2004/ 006916; WO 2003/ 037886; RISI/US2007/086941

2003/ 149074; WO 2003/ 035618; WO 2003/ 034997; US

2003/ 158212; EP 1417976; US 2004/ 053946; JP

2001247477; JP 08175990; JP 08176070). [0010] Certain

t hi enopyri m di ne conpounds have p i 10 al pha bi ndi ng,

Pl 3diskdaseas mordheHidiearaye mﬁdmzietiythen@ds evitdrige to §urgegrtioatiere will
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VI Vomdplrlg‘g SI Sevgn sérE)tg?tsmart]ﬁei ﬂoﬁn?\%@ ?ﬁg gi %V 1’4 18C 19F and

2q ooz&ﬂ) plwb&e agqunaf $azethpop, (1 che, %Psﬁécand @9Ax he i nvent ion
provi desl’h%é)'f‘&'%ﬁﬁ)‘%dh& QI@B %F&%@yla’mtﬂtlmpﬂ{?ﬁdn%ﬁemc composition,
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hi enopyrimdine (X = S)
f ur ey thensags Her RWS@‘CC@?”%@%UH’BS%EWP%Hnﬁl“aé P2 BEhdF. 9V,
I b:14 @9@61 9sandr she Repios SEJtScocgBPRLIMbAiaé SRITBESCarrier protein is
tau(fé @e sol vates, netabolites, and pharmaceutically
acc Fg abl e salts thereof Goups R1, R2, R3, and nor
2%ar e as déki mesbehierievamtiof 00LRgr Amotithesr @ s petivaledt timaunogenic

| ”Vc%ﬂdoé’.ﬂorpm}éﬂeﬁwetﬁe égf&h%&’r gags%%ﬁa?gés grg'm%séewtgfés1 3,4, 5, 6A,
CO r-sing a rrm e or ranopyrim

dhd>ofl4. lﬂépm% { Bagd &%doféf@ﬁﬁp?ﬁ&e\%mquem% the carrier
aCC&Blb?hbkeCRMJﬂ 8Ad tﬂ-eh%dj@;béﬂt”ﬁ%ﬂbluﬁﬁﬂunﬁ@éﬁé@%djuﬁﬁt R¥h as

further conpris ne or_no i tional e

S TEP RS TSHHE FUPOP ey T O JYBREEE. oy partcular
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di sease, £ ea ing I'rver di sease

ag eﬁ?ﬂ!@”S'ﬁ@eﬁ@'sssaﬁ@h@”ﬂ@ erptdim gcaniuga@s diagethde r\slth aﬁgeFPhY§'0|09ica"y

foradcemanib ehick, %@Fe@ﬁeacﬂ%@th@%@h%téﬁon‘épﬁ%d EHpsular

i nmunodefi ci ency di sorders Anot her aspect of

the invention provides nethods of inhibiting PB kinase

activity, conprising contacting a PD kinase with an

effective inhibitory amount of a conmpound of Fornmula

la-d, or a stereoisoner, geongtric isomer, tautoner,

sol vate, netabolite, or pharmaceutically acceptable

salt or prodrug thereof. [0019] Another aspect of the

i nvention provides nmethods of preventing or treating a

di sease or disorder nodul ated by PD ki nases,

conprising admnistering to a mammal in need of such

treatment an effective anount of a conpound of Fornula

Ia d or a stere0|soner geonetrlc |soner taut oner,
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fibrosis, viral diseases, autoimmune di seases,

at herosclerosis, restenosis, psoriasis, allergic
waoele@endns, i nflammati on, neurol ogi cal di sor deP&T/US2007/086941

hor none-rel ated di seases, conditions associated with

organ transpl antation, imunodeficiency disorders,

destructive bone disorders, hyperproliferative
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st e?'%'tﬂi%olttsﬁte agBeret PRI %ﬁﬂt'BHé:Pmp%%F\?éltaé’J“"a”t such
met &bah i dl@minom- bpktar rara;oeaﬂtlsewlctexa fagre egpliraiblre stedsphads, aluminum
Pro ulfeI 5{}19 aleu rtuma ho@rgm Iﬂ gnd‘g?tlcu%F e%o\é‘melat Otﬂg %ruvant is
nore additi éna oun S
ﬂhntmumypmﬂ$0ﬁma@eratlve propertles [0021] In a
further The Rcdent M@enﬂér@ﬁl@&brdv[@j\é@Qtrhma%Pquﬁr%?éwuéT%Mmon

of using a conpound of this invention to trea

di s‘é’HhOé'S'BQ E‘Eih?i’ic?'laﬁﬁe RISERIN a‘t%‘wgﬁﬂ?s PtygRINgR sWith A gphysiologically

nanmbptat5|@02e’h]|cleAnwaet@|nt leeaal ofamecaonjoéatéétecdnmneéﬁ igdcapsular

is the u 8 ; ng g §%ip vention inn niugated t

pr HSRPATS EH G fo”éa a1 ¢ %%%tt’p? CREYTEAPHERTCSP Conjugated to
19r e eartieroprotefn, andjtteefamwlwrpql,}(sa@hh’andm arp gepateddrdoy séDypes 4,

ki ngs@yi fy 3aEBfgERbsr tr%%tdasmuaat.o@aw&g%pef the

i nvention’includées kit onprising a conpound

of For nul'a g- @mbggimgnis obtBisi gwHEalentyEyRWINERRIC | exppRosition, the

t auddABRal s&RtyyaieseldtRidaRm thb@rougrcoﬁga.hgaf:@aéwml 1,8, 5, 6A, 7F,

accept Ie salt or prodru er eof con an
oo TER A o 1 Bndnd el e P i CRMing g 28 another
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o B, SECRE ot B FAR SsotlEs "R STRRL 3hi " Herminum
[ 002soxisRoiT® Parkeias €bedimenle thiepdisiant ésralimioyn @eesphateel

I nt er medinat %sétﬁah\!ﬁﬂntlérpralsﬁr Frl%alﬁesﬁ% FrREHw | é‘ Ini@uéing an immune
co ounds. Addi ti ona advant%%es and nove

feateﬁﬁoé‘ée dp t”‘h% RIGRPETHS) BReWIRyIae FRPSURE RUSAFPNATde, SPpiugate,
25 n ¢dnerigieg atinpisteding tdrathuinah laowamuasieidally pigdtiverainbunt of any of

bec ppar ski in the art upon

exatﬁngﬁnérﬁ s eﬁgg?rﬁ&sft'gﬁﬁs 3\5 naérgaggm fication or may be

| ear ned Thy pigserir mrention tyithemerdvigge nthabrany Thfe the immunogenic

adV(%Wp%Qlﬁénsogdrﬁ RStelcl V€Al FBYMO8odPRIndAfEd & Eontain: 2 pg of

attai ned by neans of the instrunentalities,
c on$ich é?%‘ﬁ%de 86‘?%86@[ ?'? Ghe PIFRPTONIPAR) <9 ﬁaﬁﬁ'\é@ﬂ Ggrniay protein;

3oi mi B niubf ieRnichel appemndedo.sl ay @Mumih0@2g ospPatd! ddflvant; and

028] Reference
o TR Sy e e e AT RE B bt ot & o1
t he i nvedathais, foexwhpy em ofmutiepertic aprmugatd tqemprastredstreptococcus
the t
| nRREABARE B¥lofi 3/ PHOY HoEacRthdb Mol 5 1ok tofs bqtfer proten
enudHe RSP PEPVEleR o Hi eReranodimentyithe metaoq, srigR §%6)d et‘%'ﬁ@ purified Pn

34 hee/ pay@caﬁatnde mteradﬁ.dj Add tesOttidg Wlaﬁhydﬂyﬁ% IFRB p&lydab&riade: (i)
rar

ntBAEE e Sy BB B MGHFTE atbinne arpgence
equi val ents which may be included within the scope of

the present invention as defined by the clainms. One
skilled in the art will recognize nany nethods and
materials simlar or equivalent to those described
herein, which could be used in the practice of the
present invention. The present invention is in no way
limted to the methods and materials described. In the
event that one or nore of the |ncorporated I|terature
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radi cal may be optionally substituted i ndependently

with one or nore substituents described below In
wap@she&7oenbodi ment, an al kyl radical is one tRPCEU§W7/086941

carbon atons (Cl- C8), or one to six carbon atons (Cl-

C6) . Exanples of al kyl groups include, but are not

limted to, nethyl (Me, -CH3), ethyl (Et, -CH2CHI),

1- psrQialent Batihs ré!;u@ih@mybn act@b@ bl,ysa?ccﬁ)érfélﬁytu()|coBbound|ng

Q—E%EM%CF%) Q@Sﬁ%hap &lp)ﬂ cerrler Eﬂﬁotgln Bm yreactlng the

Cl-&ﬁ-pl(oﬁlhﬂ&)ﬁ)actlvatebult’ryl:% ()(S!ysBUchasdé)lathlc,arrler protein with a reducing

AP O TR P gl ) cae
- p@}ﬁcpaycped(alde@yﬂ@y{g) Qy@pchagd@éaﬁi% protein conjugate resulting in
bedic %orn@jamll c&mt}létn)él $tr 3%@%%3 Pn 3

gef%{|-2 butyl % h%g ) nmet hyl -1 -butyl
( DCRELAS 1) 'ynt'yi'n tﬁwcarrﬁuwfem

( - CH2 CH( B Girig) odinderfa ety | méthécHe@tpidet 2 CHe4atiag iid)fied Pn 3

26@%@3%@??&% %C%qﬂ%zm ] h%/g’rplry}%gﬁybn G ;%*Jsgdhar.de (ii)

10C( CERItPCHICRZDMBIED Bn ﬁmdyyacczar}m@nww pgriodiei(aCHd B) tap(PCidence of
3) %é%hltmd’ﬂn%t ] l/atgd P& @%Uys&ch%%%%%"@% ¢ated Pn 3

- o-pen

2 MWFQ@”%T‘W\;FOTQW@WWVW 9Iysacchar|de with a carrier
2 3prdtbﬁﬁ§3t Wy to-BofHiizing  the Gortd)@ded( GERRRRY, Pn 3 polysaccharlde and

1 o%a{ ryeir pr(g%a 6/ ere?%{@%(thet 6%%%%%%%&%%} kgrﬁ)stécchande and

15 ef @rert oprbemeawitior sodiamc heybnobapinydndenovedudling in a Pn 3
hyd

y 6&%@%&9%{ %g]éeﬁ%éﬁgﬁs%)ﬁ@g%? %ﬁr?ggh ég{pmgrhrf’f’éa%% éléglydes in

carib%ﬁﬂc%?%ﬁtﬁqccr@ﬂée SROUAY| RECRIA rF@N UGS MED ﬁo@'h@ b&’r%@'ﬂﬂe resulting

radhcah MeuldgenPt émahley combading UsRptdcbstepepanidnike Pn 3
w th one or norqgaﬁgw EH{fuents des% ed hereln and

i nc‘P‘hy&é%ChF‘%\?ﬁ ot a5 BRE"™ t r ans”
20ri ent atA Omﬁhod)rforalrmazkmahnved:tyated EStremiobotdls pneumoniae Pn 3

t
06, BsAbaran: i@ BoiRed " bt kot bop e Ol seplilififfea P s
an dpcﬂwecqhekfée withop g acmh eesulBncnin adlyRiphyec P apelysacelarigle; and (ii
| nRakting rthebmyamﬁeal pﬁ@&y@b%tandiw.ﬂp&a&mﬂng agﬂén@ #l th®bresence

two to el ht carbon at I3) | east one

si t Pyplephekiens geyiyig, n P” %Ct' atSd €4 HS%%PBQH’? sp triple
2%ond, wherein the al kynyl radical may be optionally

substituted ind |

substituents de§@§EE$§£¥%¥%h§R(%igHQFggﬁwﬁcsude, but

are not AlGn depicts the abahgasyin IRD (@m)by w@mmmus children <2 years

(pf&%aé%r'n baséﬁh@@ﬁb%ggs%@zddie like. [0033] The terns

carbocycle”, "carb 6y , "carbocyclic ring" and
"cycl oal W 2 deipisythe SH'bH{')CHbQ AP EHNORLSGalIBRIAEE VEth “Tesistance to
305 at peniIBd PCN) Padhildrah k5 yéHns aftage at 99a). r| ng havi ng 3to 12

car bon C3- 1 as a ocy n

carbon 21ame &l §F bt T TRRE R bt Hafh iR afora
hav@qsgtthUgselrESldlls(ﬁnmtb@mtﬁePa&Pr&mr@@halfor exanpl e, as

a bicyclo [4,5], [5,5], [5,6] or [6,6] system and

bi cyclic carbocycles having 9 or 10 ring atons can be
arranged as a bicyclo [5,6] or [6,6] system or as

bri dged systens such as bicycl o[ 2. 2. 1] hept ane, bicyclo
[2.2.2] octane and bi cycl o[ 3. 2. 2] nonane. Exanpl es of
nmonocycl i c carbocycles include, but are not |limted

to, cyclopropyl, cyclobutyl, é&clopentyl

1-cyc|opent-|-eny|, I-cyclopent 2-enyl
| -cycl opent - 3-enyl, cycl ohexyl, 1-cyc|ohex-|-eny|,
| -cycl ohex-2-enyl, |-cycl ohex-3-enyl, cycl ohexadienyl,

cycl oheptyl, cyclooctyl, cyclononyl, cycl odecyl,

cycl oundecyl, cycl ododecyl, and the |ike.[0034] "Aryl"
means a nonoval ent aromati c hydrocarbon radi cal of

6 20 carbon atons (CB C20) derlved by t he reanaI of

. o o o,



which at |least one ring atomis a heteroatom sel ected
fromnitrogen, oxygen, phosphorus and sul fur, the

WO eovaitmd7ng ring atons being C, where one or noPET/DE2907/086941
atons is optionally substituted i ndependently wi th one
or nore substituents described bel ow. A heterocycle
may be a nonocycle having 3 to 7 ring nmenbers (2 to 6

carbon atons abgETAILED BESCRPTIGN OFSTHEAINYENSON r om N,
o P, and S) or a bicycle having 7 to 10 ring nmenbers

d | ect ed
{1 ofhSiofbr Brovaiy SEuhes 4 b i nd 1ol POFE °7,°5) ©
[5,5], [Mt6fromoiPD 6ur@¢illa1ystbeMeemetgeﬁoeg&|eet:'rma1ece that the seven

Efjes§err6t§’€eq |ﬁ Bre@ﬁé’r%é %sp@&or %roﬁﬁd 5‘?% B’f @"b |9 hl‘\ﬁ&eii"years of

terocC
196@9 [5 aV‘t Nerthely p?hf@ﬁ@p{ site pf t@ efhfcacg trlay th%ﬁgpvgar serotypes

Nghﬁ:csméﬂ ﬁ;trrgm%oéf érb&a%b%vqim Gh fammoslrﬁbdzoun@ e%ﬂdrb.e&m@f Since
no

or SO of VYRR A YR oot g Sepgioad) igerease i

28; thaneerdll IPDAntes Ghetn a Gmeeasé I06EEas82udboake vaccine serotypes [3,4].

%ﬁtfegég&%r%g re é%ﬁé J%?tlffcgtﬁ)l Lé?ﬁﬁ‘s t!’jrﬁe\(lj\ﬁotcrgrlngve\;% ‘fethe Prevnar serotypes

parfrqﬁaltfl'%/ nexi saeneietiene@f pRevIocercah Fonvaeie vwms&@yb ratgergp add

het &rQgpeelid Sothih Mber EXRPARJees of heterocyclic rings

i nclude, but are not limted to, pyrrolidinyl,

tetrahydrof uranyl, dihydrofuranyl, tetrahydrothienyl,

t etmahymhomseso’ty;bes tishydnpsr anyl ,

# etr ahyqrq é)wrr%[éycgf'lP[B) gues Bgl Qé)rbty bR ph(%'llbt%ﬁ 'under the age of 5
hlonnrph i No, % 'Ri%oxan % R

honysgispe Fa%; ahdut thg same as fcyIeacfbtxféypaﬁﬁlandt7ﬁ|[b6]af$protypes Tand5

hon&b@blﬂﬁrfog'l{%er r%@p@nbﬁD if rU§Fb?)ﬁb!llat’lon@Xé‘tz figh nb@k’ for invasive

di azepi nyl azepi nyl , yrroliny %rro In
i nd@epmgocc@,_glwlsgny?fpec@%yrsaqwtp/pe dl‘@k‘%ﬁfyg % of IP |n Alaskan
1, Snctiv@xpiloddny k2 years aF abée,nard, 18% thiciaryen, 2-diyiebisodfadygl [11]. Both

2l ISAORYY B0H o bSO e SN R EHEPRY f o wor an
az abiircligeopd. opOipticens amgeveloBecizaibiriey £12034141. 0] hept anyl ,

az abl Cy e?&tgpe21 %Jag%ﬂ(s%rﬁél ass&’btb@%h%or? WbRPd b éé(}% dasad?)%pared

g ureas ITo moieties are also I nc
W t‘Mlm'Pt ?fé’@@’ﬁ?ﬁé’c@efl seRiyeerefPh IThis(ﬂﬁserEé@ﬁ”ﬂﬂ Rageg pn ghe difference

he:) iBraey Cdflj Sas@ ﬁ%ﬁﬁﬂﬁd&h@ﬁ Bbfvedn thé WL aﬁ@mr@boa'gq e afssomated

u ituted wt 0 etJe are | I NO

28 e O T BRGSOV TR et e bopgerds ligge than
herleltheawa eiptvexenathley parodos t oft IPDe daused efpe neletype y1 W tHurope is

one Qd:r Yo%a@!;'/brﬁ&HeF gr)%ﬂtlrcr‘ th%e@§ré I?‘% Vg']e]rg% %sée@g\?éwg Trh%urope

term et eroa

r adblecd Clkttﬂfe!éﬂfe @a'nQﬁrpr?dO”maﬂHé .frem hoﬁmﬁbzedaﬂhddrﬁfhclndbl%‘s)s it is

f usRghidel &Y §r§a§tﬂ§% td alStalln SRBY cORPeOh a%h@nhtlé& sélﬁr%nfﬁinh 8ildren
of 5-20 atons, contai one or nore heteroa

3¢ B 1Y) EUATCEReH TRORPIAES SR DR GOy Given the
sul dlﬁﬁrenéxlarmbcﬂ:‘t&I qufradtleé at @apgstulged it tee doway rpjechieny bf disease

I( Imnc(c:fjuggci y}?Serol&P dqxr?rﬁ)e 8% n?eyl JB/QFU%’&VW i {;]tgei rﬂ%teg otger serotypes

forca@xlag;pm@er mseadebdQ/th@hqmmmey]t m@wrg;zeorqﬂpcts more serlous

triagaky! . Irpyefd%%bﬁ‘yEeroéﬁ&éﬂ%él@bylstuofléér ¥ ’Ch“(h'b@n\yllh complicated
i soxazol yl I azo oxadi azol yl, oxazol

33 soQ’ﬁ’P@?E‘J‘P)?PmOWﬁafedF?}IserO&EPHd? figkrrporina il rﬁB’IePW‘Pd [16,17,18].
t et rahydr oi soqui nolinyl, indolyl, benzim dazolyl,
benzof ur anyl , cinnolinyl, indazolyl, indolizinyl,
pht hal azi nyl, pyridazinyl, tri%azinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, triazolyl,

t hi adi azol yl, thiadiazolyl, furazanyl, benzofurazanyl,
benzot hi ophenyl, benzot hi azolyl, benzoxazol yl,

gui nazol i nyl, qui noxal i nyl, naphthyridinyl, and
furopyridinyl. Heteroaryl groups are optionally
substituted i ndependently with one or nore
substltuents descrlbed hereln [0037] The heterocycle

o, o o o



heteroaryls are bonded at position 1 of an aziridine,

azetidine, pyrrole, pyrrolidine, 2- pyrroline,
wa2@snu3ob9 ne, i m dazol e, imdazolidine, 2-im deZDUB2067/086941

3-imdazoline, pyrazole, pyrazoline, 2-pyrazoline,

3- pyrazol i ne, piperidine, piperazine, indole,

i ndol i ne, | Hindazole, position 2 of a isoindole, or

| soTHilRUbdRLs ﬂﬂsl.rtdmr@n%foéer ﬂs@nph@w@@ucearhd &ﬁ&urﬂlcﬂnsevere

9 of a carbaz or b %H&gq gﬁwhedt
" noMSEgeRseEalh 'f«%éissa@welrafepgnrf g 14, total redlction ' in_ invasive
si xprieambeuceal diseasaibst i t ut ed or substituted, nonocyclic

het er oar'I5{1|e o%m)r?% &5 gﬁ%&e a'}’l'-nallll%Pcéa?e c%ﬁéeagainat IPD in

rlngheteroa ons in sel ec

5. My afRns o el Wldrm'témpwmtelwﬁ% Be anctindBedytaoundd%. Thus,

C Zam%bélérﬁﬂxa&fmet \W@ul@)éé\}ermd%nlﬁ AsaNghP&B R d8dg o? PD in all other
Formul as | a-d at an%¥car bon (carbon-1inked),

ni t'°898%h 1Ak tTh68R selobmrRE e st?rﬁ"b‘?o”?ﬂtew%rf%%%?&”i fQ ofitis media
hetmvaagylmgm g reompitindvonal cyy@lyi f phetreoatyl | sercagbes alassing ofitis
|4ncrlngc9§ Haug(%oré Falnf()) nc! %err%t ed3 oobe t% W&%?f!cbm%bm(r{i&qﬁjé/éar fluid
- py I SOXazo , -1 S0Xazol yl ,
1®2- i imldap@eryll [20]4$emt3d>azﬁ‘o¢o;cbunt® i@ymtpo% ¥t ,of Anguprcageesial$erotypes
2- pysrsf)(%twi Wltﬁoﬂbérrﬁéaley | Thid: %E'lrﬁﬁfmaxée oﬁyﬁe@'ml P in otitis media,

5-thi azol dazi nyl, 4-pyridaziny
pyr?sd’éfﬂll eﬁ,yrp fPEQ wlgvgntﬁ{rmrw’uswg '%@/P”W?ﬁ?@r conjugate vaccine.
6 pyri ml-dﬂvdéyér, at?ennys! @Zﬁrdit}dce adn@ixarel ;)Heumé@@b@ZIQJomhgate vaccine

- tHReRye S8t Biinoden e Gy iephec & Sbvpe aqocchances

151 t letve deen ymaucmdfuz Fc'catemamplbylh a swnymfyrm imenunegenicitgepdl safety

ror R 20k SnaRgblceN bl P ﬁﬁi@% PR, 86 priming
"t reftget W%ebsefweéé@rmtvper %frb\nfw1t§ West hed Wée'a?ybuhterecdoses of the

t r e@icBRafolloNsl By apdypstacddse dareitnwrewéeaéraé k/é(&lngﬁﬂfaurﬁr%%mococcal

o eaeAas Fhesop Bk o SCHEan Pl & b 2GR,

2@ heardhéhee bogyrepsonophaprgiadssdy (ORAS EHSuItSFf(Um miantso&t&shaoffrecelved
”“ gé“é‘?%'ﬁ?ﬂpo be.Té%fq Cét%lw gﬁt o365 ﬁ?)@n&ls' 3 %@ oPrpSSé“a{ Jevels

but are not
syn?Wmﬁ*Eableﬁﬁorﬁthﬂré%ﬁhﬁﬁer@Vpeéx(ﬁ@Wa'@ﬂ Qﬂlabeﬁseﬁ\nnual Meeting of the

St a@.ﬁrl Bé@q:e(e'd . DIQOEEWﬁ%bt@gNOSHaP(?Aqtfosﬁ‘z'r %%§§@n 1, Istanbul
ﬁ%*or S| OMA%% sease progressi on, anelio

4 4P 28, B0 s e S O e STk oy Ofan 11
25( Whlat RBrin prerdréantiar oftagti@l otitis mb&ltahtEé vaeireadid bbdterovide protection

d T '
Unde Gt s TLESLTRORL 620 AER, AR50 908 08740740,
r eo@chdmlyt a emm@ccavmwaiewan@wmpnsm@ aansulat
in Cﬁdﬁggcéhgﬁ’&e% Rt €3G pds Ll tcgﬁab@&déllbh aP ImiiRgEME Fesponse

as well as those prone to have the congptlon or

di s@ﬁ&&typ@rf" P?%?échaﬁd%i’ré’lﬁ'd?%% S@Bﬂﬂﬁ"ttl"ﬁﬁ’fobermedﬁt Q¥ dhe existing
30 s dtaebethpmavent ed. [0041] The phrase "therapeutically

effective anmount” neans an anount of a conpound of the

present invention that (i) treats or prevents the

par hclysioarof Seadpeas, 6A @194 on, or disorder, (ii)

att gnuat ﬁﬁya nat es one or nDre

syﬁ%tonégﬁ% t ey%g§?%§%F%?ﬂgﬁgg%ge condi tion,

di sor derSurillapgs Ci’E)ta kﬂrt@/@ﬁ&a@r%ﬁuwéfté% S?'ﬁ’é’%ﬁ%?”%ﬂ S arcount

33r ﬁph%r%ymg@éfﬁ)n@umédb@cﬂaﬁelag&||ri1fUSjlcﬁ|Ej?éi\ey<2 CRARI b 8db than
er

or di i hed her case. of cancer

he R ot Podq ¢ BrPdedd CFéGaﬁd A 57554 el Siaypes are
reduce the nunber of cancer cé€l reduce the tunor

size; inhibit (i.e., slowto sone extent and

preferably stop) cancer cell infiltration into

peri pheral organs; inhibit (i.e., slowto sone extent

and preferably stop) tunor netastasis; inhibit, to

some extent, tunmor growh; and/or relieve to sone

extent one or nore of the synptons associated with the
cancer . To the ext ent the drug may prevent gromﬁh



cancer, pancreatic cancer, glioblastom, cervica

cancer, ovarian cancer, liver cancer, bladder cancer,
whe@atied™ay breast cancer, col on cancer, rectal PCEHOSEN7/086941

col orectal cancer, endonetrial or uterine carcinona

salivary gland carci noma, kidney or renal cancer,

prostate cancer, vulval cancer, thyroid cancer,

hep@imn%ms@baﬁa@w.t@aﬂlb.cﬁaf@.m(Fleem AR R S iMPBRant role in

erehs reRaBaaert Hubaohy SEME irethtadines Sasinerg rest geains

i n diseast deatarehtandfl 94 dnoe rcleaEx @ingp ratisnadd for inclusion of 6A and 19A

h t] inib (TARCEVA(Tr),
o A e L TR B A
M Il enni um Pharm), fulvestrant ( FASLODEX(r) ,
Ast g aZenespdnses WBA sy @WM&I by 68 Bhd 76¢ ﬁ@}&%ﬁandes

Ietrozole ( FEMARA é& % s), imatini
( GLEEVE P)"Cerrasq £ ’Eljgatepn%{@H’ﬂQ?%C?'\PR‘VAE%RIPrB’(er‘5300'”93 (for use
Noviar pérsgns @Kadaasplta/bl PedrELCDXAJd) Nbave, c&amiodd )6A or 8B capsular

RAPMRERHIRE biracy P BB iy RRROREE Rl et @leAGng tme o
103 afeonuition bof Khé 28)valenb naduaraspisal 8O E6FBE} , vasena dempistrated
( NEXAVAER mgmrenl-\%é)le Iﬂ@%d%tlﬂ)ddy% Botk l@%ﬁ%@& capsules. The

AstraZeneca), yl ati ng agents such

t hi %%HQ%WVW@@&N(?Sfewl %h@?pﬁ’ﬁ?ﬁ’@@hagﬁpﬁyl assay (OPA)
sul rfe@mts@ss if uah vasetp usful popinationsP s UtrédNpayddccharide and with
ﬁ;tp anségagg,ocbal cRHlu%gggg%énsélé’ é{lggﬁsgeﬁﬁﬁgztﬂ% r%siz?ar?sae% S R U induced

19ret by asigand, Ibesthe mslpqrmhea greapeneetlipfriwee, and the OPA activity with 6A

tri h de,
{11 Sh D RITAT MR hid 85 TYOARGRIB5RI9: 350 O acdtion, subjects
ac ertegg@ﬁina Qitp éggé& aatipady wray| hﬁf%l@t'%ord}wcbﬂﬂylaaﬁ'a%tlﬁﬁone)
? canpt o4 f&fﬁgast(totnme%hé}g.cmheorﬁwsﬁtbﬁt bfC tN&A0And 6B capsular
(0] O ecan ryos | a
P Ear bR TS iR o Koo, ToSTa B, e dpA and 19F
203ymdpemlesararmlite)gsﬁf)erenbdqepbdeesem:e(qﬁam additloaall sjde chains in the

d
L %ﬁ%ﬁ Frfthe SGARES reBips i guman
andVO@BFeewn)mur@eéufthe %“opwsasm%lﬂgtvawm sheweg that responses to

sar %Fd\}v&rb}fhdmce@ FP]OEEIE/D %f §Ibl;é%ts Bt 6%@@@% fBﬂ%&t&}ééﬂsS h&H§ RedpBnse to
chl orambuci | a2|ne ophospha

est F4haeh |Lﬁ\é( |9V9+5(§§f3 “#&cC Ivﬁégﬁ |38? ﬁe{ﬁqﬁ)é]ses togerotype 19A after
257e Cilmuhebfnwite 10K i pdeyshyctarzhhdei dleg be@l pbain@nted in trials with

noveqb @Nan%g% Pﬁ&l T prednlnustlne

tro mi'ae, uracl ard; nitrosureas such as

Car szt |Imernabmt@mz@@&w\ea¢tw (Q%t@t)@ms to GAuandi H¥# have been
Ni NSkl f%ﬁthé#OPﬁ@Hﬁg‘H&Qnalf’{‘iﬂHsﬁb@ t&Riueath L?éun?eih%‘s FIG 3).

enedi yne anti biotics . hean1C|n especi al |

cal TheRe shidies r‘f‘reg(é‘?ﬂ?'ﬁfqng Wﬂtr}?aflnp@ﬁ%ﬁh?tE?rﬁ %ansfﬁﬁ @W“O”
3Ch %ﬂcrds@-tréactl\@fun&ﬁlél an(lb’b%946 6/830@8%30%6& aftaymmﬂh@atlfbn with 6B

| ng%)hlygﬁ%(?]gn LEE Qﬁ] I(gw% Zpewglnv?)Fyeﬁt‘le fSu tlonglsantibody to 19A

nedﬁ@rmnmﬂmﬁm@nwﬂmﬁﬁbnnphore and rel ated chronoprotein
enedi yne anti biotic chronophores), aclacinonysins,
actinonycin, authranycin, azaserine, bleonycins,

cacti nonyci n, carabicin, carm nonycin, carzinophilin,
chronmonyci ni's, dactinomycin, daunorubicin,

det orubi ci n, 6-di azo-5-0xo0-L-norl euci ne, ADRI AMYClI N(r)
(doxor ubi ci n), norpholino- doxorub|C|n

cyanonor phol i no- doxor ubi ci n, 2t pyrrollno doxor ubi cin
and deoxydoxor ubi ci n), epirub|C|n esor ubi ci n,

i darubi cin, marcellonycin, mtonycins such as

m tomycin C, mycophenolic acid, nogal anycin,

ol i vonyci ns, pepl onycin, porfronycin, puronycin,

quel anycin, rodorubicin, streptonigrin, streptozocin,
t uberci di n, ubeni nex, zinostatin, zorubicin;
antl-netabolltes such as nethotrexate and
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pent ostatin; phenanet; pirarubicin; |osoxantrone;

podophyl i ni c acid; 2-ethyl hydrazi de; procarbazi ne;
we3KgnI37pol ysacchari de conpl ex (JHS Natural Prpdios®)7/086941

Eugene, OR); razoxane; rhizoxin; sizofiran;

spi roger mani um tenuazonic acid; triaziquone;, 2,2',62"-

trichlorotriethylamne; trichothecenes (especially T-2

t OXhﬂbact/@Fd'Bié‘hH 19F lmmmﬁiatﬂh /5 APd1é FIAGH mdmsl)Models

ur et han; desi car bazi ne; .man onu
o obr oA MR i Bt S8 10 IR TR Sr gross-protecton
ar almthmﬂ;ysdecher’ o ienh)zatiay dh ap Ioomphecma dmdeltdewem;mnlaqy Giebink et

taxegl @ﬁ tﬁlb OWerJ Afégm&l%gedt \g\/mglﬁbl"ﬁaﬁ%ﬁh %%z%%(?%ﬁ{e? membrane
5( Cr@ﬁ@mhfS?ME’)r é@yugam MeGeIng- (@ﬁgtaﬁ@gr@% ‘rﬂan@ﬁar%chcharIdes) or

fOf;BTéHe@B'[QQS of trﬁ’s’i@rﬁdl ttl@éf@'ap{)@é‘@cﬁ It& 3 E’Jﬂﬁ’é RREEMEEBbn for 6A:
Part ners and T

chaunb i noi s OTERE( r)
(dorgg\teé%eths Qj%)?@{ Eﬁ@gh a@atﬁ;a\c ?'Q&wﬁf? §)1d the level "of ‘protection was
chl iowentiab uginl 6B %Mﬁé’tR()tit)s r@gﬁm:l hathisngme model there was 100%

6- t ot%gt%‘%% ARt 1B ?E"’ﬁ%?&’ oul Gy TRk @Pﬁercﬁ&(ﬁég%;ins,?lléﬂétﬂigmedia.
an And e A BBSTAL T he

10vi an astSaﬁ@nd eetop’d)sue@ (S¢rR> foB) ;inflafitssframirdeed with an 8-valent
m t&?é@n‘%é&:@& te¥dn0§ doRjubAte wa&léWeEl«%nMﬁ(.@ 6BVARON 8F DI BAssively

novantrone; teni posi de; " edatrexate; daunonycin;
am ﬁ‘@b’t"@?l”ﬁce F?fé’b%b?’t '8!5?’}%3'(05@'9@?5\("!“) ?A Ofgﬁ‘ﬁﬁﬂ‘lso'ﬂ &tleng infection
CPTmbdel [28pPOFf thersersasen sahipled, 5a% ;ﬁ’EtSctB@G@ce against bacteremla with

di f hyl, or ni t hi

et THEEIEL ot dadioRfod, M basdly BEERed it 85 frog ifants
Taci idenuaized deith Veuri dasss off amy! lefalenh epnabmoeccd 0Cehligaiel saccine

Lr S 19t Dol L R AR AT ) B0 i
i nh194) eroey bR 8IMOMOBR [2Un®lf d0& miae P&§S'\éﬁﬁ¥ iMsRyzeg éng then

andchafdriged, ¥@ rmsé rh%gerﬁb r1§Ae@§é\f|sdT§@'é{e@fe@riﬁ LRERYBJe, whereas
ncl u

i ncl udi.n for anoxi f en
\OLHESKES ot KEARIRLR ol TP ByST s pHcang” However, passive
2 r omoinfzetios, did - nohpﬂhtemkygaIM)ohélmmge twith oboFf arganisms in this model;

keotﬁélfe% ’thé‘Y%Iev]aE(%lgf tbgqﬁ&gl g)h%?r%groﬁp Fg‘%Fé}é%\%tLe} In general
| nhtheﬁet medpls erRYigeravidensAef seree biglepedl imeeplioh bR ynreynizatigeAn 6A

pr OggﬁlénWalihauéme I %ﬁ'thé?théi‘é’fgl%?ofslé;érbt@‘é wefsQfot as %reat as that
ute

exa g m dazol es, am nq 6 2]
érb"éew%lw tBé*éec BQ%S'OQOAPQWPRI( e (R t13né“m\’-"‘f“¥ai'8 pn 19A
25‘ or ¢rgatisun i€ nofveclirupderseod FRbitisESRptodelsvor ozol e) ,
FEMARA(r) (letrozole; Novartis), and AR M DEX(r)
(anastrozol e; AstraZeneca); (iii) anti-androgens such
as Mpactof 6R andi1PEPalisdechapide Lonugatelmminipatiosl oribA and 19A

andpRes if IEffbacHEmSBivendss Figyaci t abi ne (a
1, 3-di oxol ane nucl eosi de cyt osi ne anal o

V)
protein Tloe my@aer of ipgsstah Fisease\Aue g 1hie Bk Py @E a”d 19A serotypes in
30 nhiv@nCang 9v|éwcn 17vRACi pReneeot@les g aind @) efitady@sals is noted in Table 1

o e SHa ndrs R Radeo et e st (Baerpade S Slow any
pr otantlesians tonbe dcein fas sefotypese Sangide] 9APKGoa/b1zmath_eRahmsh otitis
and E!?ml g%}férbaedrd %Cgeyﬂﬁﬁb rbn@§ é/(%@ 3| S&dES 2?” In the per

i nhi bitors expressi on
i nhBed) @Qa'ys('ﬂ/?\{P”F Wﬁé@é‘f/h@§ °/°a§3°éb?fgcalcﬁ’é$ agAynst ofitis
vacci nes, for exanple, ALLOVECTIN(r), LEUVECTIN(r),
and VAXIEKr) PROLEUKI N(r) rlL-2; a topoisonerase 1

i nhi bi tor such as LURTOTECAN(G% ABARELI X(r) rnRH;
(i x) anti-angi ogeni c agents sucth as bevaci zumab
(AVASTIN(r), Genentech); and (x) pharmaceutically
acceptabl e salts, acids and derivatives of any of the
above. [0045] The term "prodrug" as used in this
application refers to a precursor or derivative form
of a conpound of the invention that may be |ess
cytotoxic to cells conpared to the parent conpound or
drug and |s capable of belng enzynatlcally or

. T 1 T | . g o




cytotoxic drugs that can be derivatized into a prodrug
formfor use in this invention include, but are not

WO 20vBt1e3f02 0, conpounds of the invention and  PCT/US2007/086941
chenot herapeuti c agents such as descri bed above.
[0046] A "netabolite" is a product produced through
nmet abolismin the body of a specified conpound or salt

t hemnedh dudled abelybé @8 &d 5756 QIER WNQ4PRY 698 cidadbisk Affhst ofitis

usi ng.routine technj ngwn in the art and their
ot Mekic A SRR Mol 0 N 1t SaEst dEbas spRidiseticacy wit the
destPnBedhsmet danmnsBatedh fop piitdueddia doeyto edtsunl 9F bot9sexanpl e
fromthe oxidation, reduction, hydrolysis, amdation,
deam dation, esterification, deesterifcation,

enzlAett Cagesed Pagpenocagrd! Riprase Prasto Srotynse 6B,y HFsansk184 in
cormpound-ERAER YRS With the 7¥FNC 3 G AMRNCNACHIAS ydes oA
netjabol i tes of conppunds of tlhe inventj on, "I ncl udi ng
CONpoUNds PrOUUCEd D¥ncl [B6MK &SBncC [HoRI.| S PRE [ESH ACRnCEontr.

a armnornd of L

n\Laon

CUll_ \YA%IAAY Ul Lhi S IIVCIIti Gn ‘Vn\l.; th (@8 TTT |||al fGr
peri:fé',sg”gf'“?’i"ﬁé'g'ﬁ’ff cilent Tolyi®ld 4 netzbgl 18 prddupt 1
t hengof - 0G4, A “TTposone* [is arsnalf—vegicte
conrmcms’eaﬁo Yar i'ous t Ypess of |l i’pi ds? phodpholl pi ds 0
and7sQln A ecdcpie Wi CN IS USET Ul [Tor [delivery of a [
dr ygvrhsteh (as t he PO Ki nas® i|nhi bjtors| d’sql oSed
her|eomn aiteh Erofal tri@na| Iy, [a £he her gpejut ,c jagent) tol a
mamfdn¢ Y HEITBonponent s of thenﬁtp)sone are commnlzv ’
ar ri@mgencptiisivedia okl - ay er of Or nggt ijORg« $i g | @rgst q tshe || hpi d 26
ar ridfgef®nt of hi ol ogi call ranes  [0048] Thelterm

nen
" paERAl THERP TSI, Lo, efer 1O nstructions
C Usdomirabntrd y |ncfu ed in conmercial packages of

1& hefTaietior erogetsiict s, that contain information about
the indications, usage, dosage, adm nistration,
contrai ndi cati ons and/ or warni ngs concerning the use
of such 1 0] The: ~chi iy
refers t%)lg%?@gﬂlﬁge@%@gﬁl%hgevthtgh'gefga})Sro ogfc}gc"rlétb%'r f)&) m°d5&-conrol

ThonEelpepdvairssabine Geptess farisaepe Coptrl ja gualvrie theegffectiveness of
wWhi bRvidi €33 eCHesast Bhéhocob@f RUSsiVeQidBake 6680ufthg WNEISIRreAr o 23

superi osable on their rror. 1 m rtner 0050].
TR e Peblel b Bigsients Mo RRbEn R mAbe wih tree
havenirdie nddes aby clyenaadlzipc @oséd.i t Aftéroobtabing dorfsbetr médidal and
regar th r 0 t : f g
ool Bl GOPERE Uhcrlor U5 9 AR 0 FLRYR A o
200 t Inagt e slosensf Erevant) evas ftaieddl frem i peyentmandumedisal providers for

ol @ed @fd bRrdMOt THE Mk &limil AR e8It veRNEre8EHNEI the 2003 ICAAC
Di ast ereoners have di ff h al properties,

_ i fferent physic _e.g.

mel PE4iH9 58T ASYTMERI A thed '”B'B%ioé?géﬁé ct¥Randfiofissass ispresented
andinmagketd. vTlidse lataVvhditate @t Grevilaais tableeto MRdvENtdAYease due to 6A,
S SPGBl A RO BN Yhh SlBE BESBUES These
such s ef'ec rophoregls and ¢ ronatograpﬁ .f

23" Encata aleripdisate theft the aresstpwiedipe fas givesiveedisease dae toorPpdstirdited.
whi ch are nonsuperinposable mrror inmages of one
anot her. [0053] Stereochem cal definitions and
conventions used herein generally follow S. P. Parker
Ed., MGawHi Il D ctionary of Chem cal Terns (1984)
MG aw Hi | | Book Conpany, New York; and Eliel, E and
Wlen, S., "Stereochem stry of Organic Conpounds",
John Wley & Sons, Inc., New York, 1994. The conpounds
of the invention may contain asynmetric or chira
centers, and therefore exist in different
stereoisomeric forms. It is iMtended that al
stereoi sonmeric forns of the conpounds of the
i nvention, including but not limted to,
di astereoners, enantioners and atropi soners, as well
as m xtures thereof such as racemc m xtures, form
part of the present invention. Many organi ¢ conpounds
exist in optically active forns, i.e., they have the
ability to rotate the plane of plane-polarized |ight.
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al so be referred to as an enantioner, and a m xture of

such isoners is often called an enantioneric m xture.
we2B8180091 xture of enantiomers is referred toPEEUS2007/086941

racem c mxture or a racemate, which may occur where

there has been no stereosel ection or stereospecificity

in a chemcal reaction or process. The terns "racemc

m xture" and "racenate" refer to an equi nol ar m xture

enant i omeric s
act [YR AP R el °? &5 tecouph el reror e tyife s freesented
fo ffgerftef STS to struc Irﬂ'orma OTT, rs of UITTSFSH\VE*
energi eP%hi ch are |nterconver T BPE vil a | ovesen@y gy
barfT npl €, proton [aut oners| (al so Kepwn as |
prcpéggggﬁgp?auﬁoners) i ncl ud® i nt er conversi aas 9V a
M gnatdifyRéMted Apr ot on, such ag keto-enpl and 70
i mlne-enamne isonerilzations. Val ence it aut onep% 86)
i ngINed&/aceineelyperAller si ons by rsgor gani zat i on o{_m%Aom? of
t he ' p ’
"ph&Brmaceutical |y acreptable:SaIt as used h%ggﬁg,
r ef to phrarmaceuticatty acceptableorgamt o3
i ngrgani c salts of a|conmpound®f the ipventi qme, 92)
Exealary salts rnclude, but are not Tjmted, p
sullffate, citrate, acetate, oiglate, chIorideJSbB@nide,

i oci1dR, nitrate, bisulfate, pRosphat e aci d phégphat e,
nicotinate lactate salicvlate i d_cit {880

8 ar LAl Al S0 A R AN POCRERATE PB4V O R B
ascorbate, succinate, naleate, gentisinate, funmarate,
gl uconat e, glucuronate, saccharate, formate, benzoate,

9' ut anatﬁﬁpuﬂiﬁﬁé@iaé”i%%isf[glﬂﬂtﬂ@e USESYPralRir also indicated that serotypes
Q%M{%ona eéred gerﬁlgd%pa?g Peldtjgtlrcl)ﬁﬁnelPDpcatugelzc}J eynseesr’c%{g/ge%%%\t and 19A
, | dmaomgtt thiltlien eundles (vid> yaots @f(yagé (Matpdt1hioa[BR) ) Disedsb srated among
r [ lye
| nglfr{mr‘ﬁGHEéo??dulltéf cﬂfs‘é&ﬁ%? ésaé uC%a)éL A éEF%F JI9A, 198,

usi on o anot as’ an ace ate | on,
a slcreaesd ph(" rvmlh@fe@%mr@twesmvererﬁ@m@\mﬁﬁf@pceobﬁ able 2

MBYin ). aMese 8RN stabféh ﬂhameg@nﬁrﬁumlfr%wthb hiat oﬁmbhdr ir? 8fildren
t he cha e on the parent conpound Fur t her nor e,

phat9at ¥ Yeas ‘Pf;?gﬁc‘,"@égﬁ‘ﬂ%ﬁﬁtef SSATPYRAS P haRe | Ho 2R Pf?éﬂﬁ*e a basis
159 nefocthairg@dioabbsarotpdstea aidrigatiuthe 1 3VAEY aecies othie ireention.

mul ti pl e charged atons are part of the

pharmaceutically acceptable salt can have nultiple

couGeraiusiomfor agditios of A gndfBAceut i cal | y accept abl e

sal t canpRaye RaketRh sIREifarBahGeAd fﬂﬁeoéﬁ‘%e %M!o%tu&%s&fs noted
nore counter_io t he conpound of

i nVIBAG- o1nawdsTaé2'eo%y£h MeHuP e psng Sﬁﬁ%ﬁ%ﬁ@é&??%ﬁtwm the other

208C c.m}@trge%aioe of @hiuh@esPehsps erﬁtaps@@rrbyncanyths hindy @oder dedribed
aval,l a

in the art, for
Fr etofasBets vrY 26 Yohs: iy HORER S ol PAcTGRsP ol e esser
aC| ektenth yionotbrédiliseasei df urthainfaue,i it apreiads, thai protedioacigdinst 19A is
s [ 0 t
IE@@? gtﬁeﬂél)rg gglfgfncggc%ﬂgsédgc%erﬁrﬁcgearg@ges @/@ aln!:i kl@A ;95V|des

t ri quar@%éi@éﬂﬁ potlependephprethe |BRtaHONSSQfSETAIr PP, Protection by
25mangedtfes®Bifhd 1bemari ¢ acid, malonic acid, pyruvic

acid, oxalic acid, glycolic acid, salicylic acid, a

pyranosi dyl acid, such as glucuronic acid or

gal acturonic acid, an al pha hydroxy acid, such as

citric acid or tartaric acid, an am no acid, such as

aspartic acid or glutamc aC|d an aromatic acid, such

as benzoic acid or cinnamc aé @d a sulfonic aC|d

such as p-tol uenesul fonic acid or ethanesul fonic acid,

or the Iike. [0057] If the conpound of the invention

is an acid, the desired pharmaceutically acceptable

salt may be prepared by any suitable nethod, for

exanpl e, treatnent of the free acid with an inorganic

or organic base, such as an am ne (prinmary, secondary

or tertlary) an alkall netal hydrOX|de or alkallne

T T | [T " 1 .




i nclude, but are not limted to, water, isopropanol,

et hanol, nethanol, DVBO ethyl acetate, acetic acid,
wa@pasatitenol am ne. The term "hydrate" refers tRPCT/H82007/086941

conpl ex where the solvent nolecule is water.[0060] The

term"protecting group” refers to a substituent that

i s conmonly enployed to block or protect a particular

functi om@bbrbmgwhltrhee pr&Rat ||Mntﬁinh§fovfdt!§1(‘é | ANRaledt GBSnogenic

on the conpound.. For exanp no- prot ectin
or PR LSS PP IR PG HEA=T5 S AUOdF b erei esch
t hadtf tid aplugates cmtamzeaUﬂetehecasmlarqociiysamhanxmmnmgatem td dnearrier

e R
Eben‘k)ﬂ S 68r BBngN. TACHBS. AP 19F and 23F of Streptococcus pneumoniae,

9 ftb@@ﬁeﬁw{hn?bhﬂlc%b@éyﬁ%ﬁﬁﬁme JehitRC) OneSkibhl @rhef prétein is the
hydr o fers to a substituent of

pr
a h@l%hﬂb&l/ ¥%%He§'%’b%tedop5<@k% o?he B¢ ﬁ%!“FPR?&'PBWY further
f un@imipois@lant adjuvant, tsadd es mhodlaﬁhumg)agesd)umavanncéuadeas aluminum

CS VB B oeicCREORRAIE RLFEIND, 00U r efers

to & st oxy roup t hat bl ocks or
1Qr ot ect §aph@arcmlmax9hafld¢scaneonrapareq byCGgantard techniques known to

Cartﬁ@@@’sl@lfe‘at RCthé NGt gfrP%Spﬂeg&lM%nE?&?rBéb&Hé f NeaBiHaNbes are

g ?@g;@ HWchrc;;){rpl)egﬁth%X%%@ﬁy% 7|-y 9V, 14, 18C, 19A, 19F and 23F of
2- (wdpwcum@snﬂebmcmbé et hykse anétmﬁucbmphemyd;md denylepared by

i el o Garn T FRERE B 8l Pare B iopr digp e amete
1&@ndintoheiembodiments e@:thﬁaﬂmGE@em@olquoha@else@tmeowp@wnrrn a soy-

[OO@%E Tﬁ)é&‘lhltﬂes' ?he |95'i0|dw E?Iy%é%ﬂﬁes Nﬁg\’ mﬁkpur}fgglthrough

terns oun I'S I nvention
c of#p

urgagorbprqcr@éatpﬂ e@%f"trawe@ﬂq Qﬂlvmrawﬂom@@gfgwn ddrepprified
For gBisacdnaridbs hieC bhih@calg naivaes tof mii@r te asccharidés akbable of

st ereaqj so eone&rlc i soners, tautoners, solvates,

met §BBIP 14 theacﬁgebﬂﬁ’ Yfceutical |y acceptable salts and
2(pr odr ugOrtcheactated, @8G2¢apshier paysavchardersl sepamntEiycegigated to a

bUt%a"rr?ern fzte|nI [H t&‘%g‘s,t“o%'é‘?’g,mﬁ%‘% renlsl’ﬁeoné’ %R%Odng]léhtneeadah capsular

sheréwsafcm@@a isPRNKEMNAGED IhNHaBIeT@H'@(HWND&;“['@@@h?dWh@ the

Pr egRlgatdAME kR b?rréBUcﬁ%Sanﬁ’inéIBh pholino
t hi enopyri m di ne and gnop rimdi ne compounds,

and
phar mac @plcggmlc]aloqc[wﬁtgpl e Rwspederd &R uRpeauent conjugation
29ottenhe eartigr prsteinldre iabhiédee Hyr @atentohal afeads.s 8as &6 example, U.S.

congl.t dul ated by PI 3 ki nases.
I\/brgétsl{ﬂ)em | caf‘f)gnd%%&r%%é %gti i nvention provides

conpoundsaris Fv@temﬂ ae Imefaraélyl Iproteies |thfitO@BE]noariekic and non-
St er%@&bgsé?ﬁ'@%fnﬁ’ob%ﬁ%%tlﬁ S@idiR Iéﬂl%§nt ah@H&r@?‘i‘!a?*mer%FHté/ﬁé §hduld be

nmet abol | tes, and pharmaceutically acce | e sal
t he?egr! 'emﬁétaé]dﬁrd qBE8onePeedyes: 18;a [’% @qr gabodignent of the

3 el gmedemdlintermion Kb RNE,, iEusedBis, thd carriés(pgrotdin. C6

40 D0 T T Wy st e

10) B4 jsotatedaRIA RUIG)asQR D/ yne bR LARLSHheBEGARITY, (31 9TRrown in

%sgﬁﬁmg@%@%&ﬁz%ﬁﬁ%traﬁ 5%%9 &w&f?ﬁ nggtﬁg g arified e Sad R ultra-

C(HHQINR aIP( @RI RAB et REoN. aﬂN@n’@XChaﬂBRC*leratogﬁRhy
12C( =Y)Rn , -NR 12C(=Y)ORp , -NR 12C(=Y)NR1ORp , -NR
12S5(0) 2R10, -NR 12S2NRIOR1 1, -S(O 2R10,

-S(O 2NR1ORL 1, -SC(=Y)R 10, -SC(=Y)OR 10, G -C 12
al kyl, C2- C alkenyl, C2- c8 alkynyl, C3-G 2
carbocyclyl, C2- C2 heterocyclyl, C- C20 aryl, or Cil-
C20 heteroaryl; [0068] R2 is selected fromH, F, d,

Br, I, C6- C20 aryl, Cl- C20 heteroaryl and G -C 6
al kyl; [0069] R is a nonocyclic heteroaryl group
sel ected from pyridyl, isoxazolyl, imdazolyl,

pyrazolyl, pyrrolyl, thiazolyl, pyridazinyl,
pyr|n1d|nyl pyra2|nyl oxazolyl furanyl thlenyl

o o o o, o o o o, o



[0070] R10 , R11 and R12 are independently H G -C

al kyl, C2- C8 al kenyl, C2- C8 al kynyl, C3- Cl12
w@a0080e3red yl, C2- C20 heterocyclyl, C6- C 0 arpCT/USI007/086941

C-C 2 heteroaryl, [0071] or R10 and R11 together wth

the nitrogen to which they are attached optionally

forma C3- C20 heterocyclic ring optionally containing

oneAmnamws m\mg; .g@f@itarerdl regorﬂt.@m ﬁeéc%@ﬁdadcefw.mmlﬁ P&ent No.
saj het er oc crin
AR @waﬂs@ﬁmi@%@ha@ﬁ@?r toxoids are

Selzﬂmmaﬁleﬁmwe(a)sca(rM)OtMO NR1OR1 1, CF3, F, d,

& ¢ 2%9&{#1%'“% R It enyﬁ‘%ég) ’%Vat%@@t#@*@%s ugh as

%ar@t@eysztcypld Eertusels tewsice chbel9rel tpkoid (B9., @9 iscgribe@ﬂm Inggyroational
CZOPJI@JthPﬁHa%n VV@@@%SIB@)‘F [fNde! FQ& Lar E. édﬁcéﬁpﬁﬁw&[&d% A from

selected fromH, ClI- al kyl E 2% yl
[ 006@]“ YPONgE 4 a5 HAeSEs %%@%’?hé’f"few rpﬁm qge rBrﬁQSt 8clin A pouter
t heyierab@ana@tcoaplaed {QVIRT R mehs) rtednefdrrior bipding ipedtdiys, pneumolysin,

unsaf g&%&rcgalggﬁac% ﬁ%otg%rﬁgcjf%é& p‘n:eurﬁolgg(:ca[ gcﬁuest p\l%]g h ?PsaA Cba

sai
101etmpbfdgsel fgom Groyp Aand GfelupeBoatreyDItocaqacelsopt ifgmaibpRjlus influenzae

SUbﬁrEﬂthbegaﬁMafsB HeN&sedl dﬁ%rrepr&éuﬁé‘ PSuch rb@e&%%ﬁm léyhole limpet
Br -CN, CF3 NO 2,

selected fromFE
- o(hepyaryaniy | KLI'@( b%lr@qsq_rgm aI@@&n;r) ﬁﬁﬂ)m\punﬂed proteln derivative of

( CRUB4RASih mNFDpd&a also- b(e@Bedé&Eeﬁhd?NF&&E@ZRlO
14'??'\'%) 2%0% i 10R§'§H_emp %charlm%ﬁelca%edpr%g the

15 a:(dyﬁ)aﬂ:hm(we prote(rﬁ(@n}ﬂ);@@&(are purmrq feriyidiRdMIRrespecOS(t@ amount

%acc%’r(dé?{ %1%&%1%9( %)varé%ﬂ%m (Stggn ﬁ eé%]cgmques
10) inclu

) copgenteatinn/diafidratieny) RoprmationsC( ;@gchﬂ@tm elutlon column
- SGirrom abyrafiynand @t Mwaich YSw&&ﬁﬂdléétb%ﬁ)\Apl Cl2 al kyl,

t | | ubstj t ut t
sl it R oo st S5 e T PeLdpopated to

20C1 2foparidte thedmyrlunoggmid c:mmploblyorsofhsé pﬂesd&r&@v%*:onﬁﬂlch can be used

het I t e

oo PR R SRS L e i o
O @&@n Q@raqgmglshec[ m?rt FAcPgniged nlethczjs -or instapceythes 13 individual
[Oognéhmﬁcdc‘éallcorg.nga%s dan 5e%rn@laté@dmhog7§r]ysblob§alg/ acbeptable

I esent |nve tion also

corﬁf%‘[ﬂ?dg péépapeow QQO$ N, rfekayles mvegh:@s i clude gut are not
2$t elngied someatky, pERrRL silioe, B@mﬂ %e.91 Acomk I Sopytdk Valy@s , liquid

|1 bl I
BB R ap B RBREREER ¥ " T o082 Rt <
sel ect edn ertain pbediments, tRe immuncgeic compagtianl Wi [compriskIone or
&r@@@%@st NRLOBhed hegnR #%%QW%UE@M thatl §Rves to
14R15) NNR12S( O 2R10

(
( CRIARASS) Hmr@unoggrmﬁypj,msyrﬁlgtc@;rzmqnposme@gf thisgnvention. Thus,
3m3(@m%|ﬂbftencéwe\ﬁ) t8 bbBst, the frmINeCBspdise akdrF XeNRILGBAN to the

12( %ﬁ% 91 NRPn{I qué?ﬂe adj% g)!\'R ]7]38‘%92 %eRJnKﬁIeﬁd:ﬁchgmposmon

- NRndl@a® bM)atmt limitsdRo12C( =Y) NRLORp , - NR 12S( O) 2R10,

glg( 1$)S (,:-% 6%?@%,%?1 yeh é(s era%jrox(% aluminum

aIk@ﬁ?Pmmtzm”@B”%f%?ﬁyﬁC C3 012 carbocyclyl c2-
heterocyclyl, C6- C20 aryl, or Cl- C2 heteroaryl;
[0083] R2 is selected fron1H F, d, Br, I, C6- C20
aryl, Cl- C20 heteroaryl, Cl- C6 aIkyI C2- C8

al kenyl, and C2- C8 al kynyl:[#d84] R3 is a monocyclic
heteroaryl group sel ected fron1pyr|dyl i soxazol yl

i m dazolyl, pyrazolyl, pyrrolyl, thiazolyl,
pyridazinyl, pyrimdinyl, pyrazinyl, oxazolyl,
furanyl, thienyl, triazolyl, tetrazolyl, where the
nonocyclic heteroaryl group is optionally substituted
with one or nore groups selected fromF, d, Br, I,
-CN, -NR 10RL 1, -OR 10, - (ORI, NRlOC(O)Rll
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[0086] or R10O and R1 1 together with the nitrogen to

which they are attached optionally forma C3- C20
whedosneryel i c ring optionally contai ni ng one oPCTHDSI07/086941

additional ring atons selected fromN, Oor S, wherein

said heterocyclic ring is optionally substituted with

one or rmre groups i ndependently sel ected from oxo,

(CHZ) P oil-ik-wWhié) NYRIOEN forrkdidion§, (vith, oBr witHout S@Qe?lgpecmc

_%ng?tPHRjﬁ]}'ngQ%?ts%h g}s:&y-\%wl pegﬁie%w%g%ﬂ%pi@ o g?cterel cell

- Cmalmmbm@ysjlgdchamereﬁamabyl and Cl- C20 heteroaryl;

2252 R el S
& ogBwaesrstaiane 0t3ie S@@@rﬁ@ ptiana mﬁprttmrég}g ypréougtamasntsgof MTP-PE

for @b‘é%@vuraﬁﬁ&@hoﬁotp Jired)) |eran1§&:¥ Wt@tsﬁgmﬁ%h Sekiles using a
m)rp ol.ine gro

car %ﬁc icri ng E %M 'a
opt TEHPIFZesysR A5 Mateld T F‘FF“HW@'ZSF (Migpligieso Oigwton. MA),
sel ect ed fBYPBAF, cobtainimdr 10% Squdlérs, 0.-4%Chwednkdol 5ZNRESGHRD-blocked

14%%’5 %Fﬁ'?%{\l %@Eﬂr bP @{éﬁﬁﬁ%&fﬁl %%%%Qd%%lgtf %%?Bmlcron

10 (@mmme;)wse@)dzm&erate QCRI PRIBIersBE @ RINRN JIRL 1,

R 10 u m mi ntaining 2%
15(0?\1()0 | %) B2 Q.%tlsgste Q(RAQ '\(’85%9?\49 116k N NRntaining 2%
12( TREkRS: afmn? or meegrbacterial callwall senesnerts from the

- NRyrd@CEsh¥s g df\3 @NBa}]la@ﬂ mﬁhbﬁlﬁﬂbryhprdhﬁ(l\ﬂmﬁ("g&eﬂ&d in U.S.

SCNJ(B]‘#%%W%%%:( C%’%g)ti%%a U'”bjféq)& '}'ﬁﬁ‘/ﬁ) R Ce&g/vall skeleton

1@l k@W3), preerabGavial kfl)\i\ﬁ (De@3™)XC12 carbocyclyl, C- CO
het er ocy & ganyl
wher e t%e 3 Omg%jj car asruxh asaéml(fg%r éﬁﬁé@ oc§§l2§f (Anfenics,
Co- Frepmahany| MApU. @21Pat€1?d\}/%§t0§7 SAPNMay ke ¥easker Ftal&‘tczﬁ@ ggperated

Vi Cthérdtro 8LdHods 1I8EOWE (Rfmdndstim®atpg@bmpexeyyd forns a

f db cljic Im hol i nyl.; [0090].
aluignyl | 2 g?ﬁ?'”&r’igo&fgﬁéfg%ﬁqﬁg ?ynﬁélg %égf@ls&]s %{pr@géxﬁwoalkyl

2thet @mcmnaaryine phespbptel comablndsgABEY, idr dedativdstdr analegsthersof, evhich

9T 48 %K%Bglg Wr%%ct%}&%{ana ‘?A%H?cﬁlﬁ (?%jdééfﬁt%d &U% Pa@& N%GI\?R]%1 8; one

10F§310h AGQDCF&4 @i@)ﬁﬂw@@qpanowmtrgwwm BOIGRIF] @Fpeoxy-4-O-
RY.BGERH @§«lél 2 0, (CR
14&:555%%-)8@ ég 14 ecanb%l RS n§102R10 -
10H8tr ecancNIgi éﬁ( mla inojgRrDr y)a@jg@lci?) whigqsis also know as
2512(529Y()'d\d|ﬂéﬂ))Rﬂ.ndun ad\RcmG?/Rﬂ:Iﬁ)Js fohdilZted @GREA aqueousGomYpRas a

10 .. - OC(= - OOC= 0 _ . "
10 et oSG e R o
10, motiisTjU- S rBadent No$,297. B48RIOR1L 1, - S(O) (OR 10), -S(O)
2( OR10) ,(5y 3fdkinds, BudiPas mteﬁ&ﬁkﬁ@(% Jr|91 L=NINR (LR 7, 1L-12,

optlonall substituted G - tionall

subst’Pt &y &) '@feﬂ?’l?@‘h)?‘? - %mﬂa}ﬁqrﬂﬁr%ﬁb@ww%&y@dm@Qr-ophage
30C8 cfbdldﬁy%)dﬂnulaﬁkm faooa{aNy- CSkEFb)Sﬁe:cPcthég’e éBonstégMating factor (M-CSF),

carboc ut e B

ot Rt e ls S (P ORL U MPlP e e B3874 5 ana

opt i onal( me@mmmmﬂofca baCtezial AeP-eibomylajing tokiDGaLh ayyaicholera

[ OOtg’éT @ET) I\é‘:ﬁ]@r in a[vgglg(%]e 5F‘rh§tar@for|1r7 fo?'ézxﬁ'n%g t%r@fhe%utanélc acid

4, & ammcgac:lc{ @@QQT 2&& rﬁglp(aed| la/ @o@@m@ﬁ @gldapr@ferably a histidine, in
39 €GhcebriaRgNth pubfshedintdr@dtioRd phieat APpRcRBRAimIHr Vi 00M 8434

in the thienopyrimdine (X = sulfur) or

furanopyrimdine (X = oxygen) ring system Parent

nmol ecul es of Formula la-d conpdunds are:

t hi eno[ 3, 2-<f] pyri m di ne thieno[2,3-J] pyrimdine

furo[3,2-/]pyrimdine furo[2,3-t/]pyrimdine [0096]

Conmpounds of the invention thus include both

regi oi soners of each of the 4- norpholino

t hi enopyri m di ne and 4-nor pholino furanopyrim di ne

conmpounds, and the substituted forns as descri bed by

Rl R2 and RS hereln [0097] In certa n enbodlnents

s o o ' . AN S



substituted with one or nore groups selected from
N- et hyl car boxam de, i sopropyl sul f onyl am no,
woredokgkxod f onyl , 2- hydr oxy- 2- nmet hyl pr opanam dePCRUS2007/086941
hydr oxypr opanani de, 2-nmet hoxyacet am de,
(propan-2-ol)sul fonyl, 2-amno-2- methyl propanam de,
2- am noacet am de, 2-hydroxyacet am de,
et @y sMb fwm)ob@gsm and- w@Obzrm‘sbaé )2 pBRRREbANRIB), or an E. coli

(At RoNe }F/Pg'nnb r%%;?ag I?_ﬁ(asgs GT-RER 5109, PT-K9/G129 (see, e,

( 4-wer9dsy13p0pendwioeR) +9265etchyl , hydr oxynet hyl , and

nmet hoxy 0,

opt i onal )59‘5%% bstltaﬂ%eggthgtaéc? g@%ﬁtﬂh @%% mg{j;%é s to nuhtagcae the
T hi %t&eétl»geness@themmppyt@ubst ituted i soxazol yl,

opt | onalMafarﬁwhgbﬁdegtr%@d@m%@zr@t WhitedQ6, I\Q%étﬁ-ﬂﬁﬂrérﬂyl L-threonyl-

%bsgogwgtk&ﬁ%w ac%('ﬂq ’E‘;rg’N&ir%&%’l"& STRY SsmRoyt-on-
C( Riydaids)- W&%F@bﬁa@loxy GfrylalrfELG) INRRESEE) 2R10

efr:g;dol) r’\rlea;rb?R%Eﬂger for |oh4§’1_8? %ﬁﬂjb%gﬁég %15? {bg uggcg ahrotect or

10 mblesdit adanmgn smepttblest@l reeumdcdcea mfedien, dtyrmoesng rotesdrmméteqang the

t he, ZBRO GiY Gl dy Ste RIS MRREM r&t[@%eb@a@ﬁhk@ﬁﬁhé ¥an include injection
substituted with one or nor e@%r oups selected fromF,

V@Ithe |ntrammummtrg_perltqﬁall rader@@bpgsg_lgputanem routes; or via
10%@0854 adminid=E6OIRhB o)ﬁ/allméiﬁergcoﬁé@a tR1L OR3enltourinary tracts. In

| n %”g)r%”}iqoé "%e%qgrgﬁgﬁ é’c?mlﬁs [gjtlog & gsegfé%[ tﬁ? E%gt&nﬁét X pneL]moma or

13t rolitis umess (ashesepheh@geal maoiage iof phednercoedi yoan greouprei edfectively
opt 4 gr oups
orl berg{bg dédf trhgéJQ du%mg%eéﬁ'loh Bt fPé“l\%n%%t éIE’d’lft >R 10

-C(OR 1itve, amoNpt oj@g@@qigmleach mcg(r‘@)qqs?ﬂS)sgzlecteﬂﬁs an amount that

10Go&AEREA Rt mbinoprélestide Qs fdise V\@h@t'ﬂ%nﬁ@m ddvemdedeffedts. Such
Cl2 al k I n cerf}al n e

sel %E?L{é‘ﬁct"r%[?ﬁf %%’8]@?9 R gnetuatyi%]ap%ﬁo%o& E%nﬁrally each dose
2 mbeitlicomptiss, 0.1 he 100 pg &f pblysackkdriele oparijdulagly @uptd $0 pg, and more

ENPGEERISEE S G O e oS, (O Ot 5,
- NHC( O Catimal am@t@@f@qn@pgents qu@(@)rqrqqlag vacce G2p|, be-aspgntained
C"btzgéndar@(st@c)léﬂ"m%ﬁmg obfsbrvSIINHEs a@rﬂgprra@" n??muh@%s%zﬂtses in

The Formula | a-d ounds of the invention nay

contURIeAtSas {19 é” dhitia! h‘faFQPatlS’EnF%th%"ts &AY r?‘tf‘é\teef”ber gr several
28X tedosteninthfnizati@stadst @tepssoo®s | c fornms. It is

i nt ende rlc [

Corrpoung %L&%Ftlcﬁa erﬁ%en I(t)?]no{hg seat m%b@r} the vr’nC vtaccdte is a

t o, stelileaquid Eomelekion efrrmaviotaseal capﬂtﬂaatpptvpa@baf@les of agyotypes 1,

weld as 'BA?(tG‘Br E?Tf G0engofacs U, 51§Fr§r§beﬂi%F€ |rm'i\)ﬂu'elfye§onjugated to
form Iplart of present _i'nvention.

add?RMen Etaﬁ*é @ée‘?ﬂse it jrpulatse gt 2qu ° %Qﬁkteialci:'@”de
3|Ndexeesti fol oBat 41 p@rmfpsoxuﬂaaaéué @EQEQJCRMdﬁcaa%eF@fdwh;ao.h26 ¢hg of
conpound_i ncor por ates a, doubl e, bo r @ fused rin .
Cheangal ARRRE @rge At Rappndes hrl g, Sl priorice
ar eansincace suguintate huffdieass esypeentd.  tThe lignidentfilleth int@strigle dose
t heg I S r

pos T Be e ARl SRR o U EhE s romaggnoous, whie
pr eXspensionyeastyiferintrgeadaadnynistigéonst r uct ur es shown

herein, where the stereochem stry of any particul ar

chiral atomis not specified, then all stereoisoners

are contenpl ated and included as the conpounds of the

i nvention. Were stereocheni stty is specified by a

solid wedge or dashed line representing a particul ar
configuration, then that stereoisoner is so specified

and defined. [00110] The conpounds of the present

i nvention may exist in unsolvated as well as sol vated
forms with pharnmaceutically acceptabl e solvents such

as water, ethanol, and the like, and it is intended

that the |nvent| on enbrace both sol vated and
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atons are replaced by an atom having an atom c nmass or

mass nunber different fromthe atom ¢ mass or nass
waoeoosas37osual |y found in nature. Al isotopes PET/ER3007/086941

particul ar atom or el enent as specified are

contenplated within the scope of the conmpounds of the

invention, and their uses. Exenplary isotopes that can

be i ncormparcabies of Bésﬁe |@mmunéissmnd ViR VEEiIAMo the marketed

i ncl ud oto hydr agen,
oy DERE YRobeRE R CIfe o B8 selrir coft kAR sslepted for ai
i odéetrrﬁypesu@heats‘orm whikdh |§.at14q:g A& Cosd 4The TIMC \EHsbdine hadOshown

eglrablé'§9fela/b Caﬁjr]oég’rl? ici f% elq‘lgé:c aé%ﬁgt I%)Zﬁhtggrﬁdpisactchande

n 1sot ed co
5 nv@@fe leyal fpreseiptypes 408 1|4ab‘?ér d@F and R3F3 Hn@ﬁuhqm}; dggefor 6B.

usef ul iTheGRMDALBN @E}ﬁydglre c§H %‘ﬂbﬁ%a@dééugﬁ%ké% for the 7vPnC vaccine.
dlstrlbutlon assays. car bon-

(1 4Iigr exargp sptgg r%Hh@e ﬁgréqdup fpr |pfap%ee]n'd t%dégeés 8ga|nst mv%gflve disease
pr eased hyos. pmedmdese dlcetoithe §e}totyﬂr_&$r|t1(hl@:fed s thesiBvPrd auine is 2,
AV S r
o 1 ERELs hSRheBLse R BRySShiEd R ble oy gD Babic
1Qr efat ese Wrﬂatowﬁobmlvr%rt edﬂldsper}ls gérd gdults.i ncr eased in vivo

hal f1i f ern@loommBolifRd oFRRASRNIG ALY RIFREH; %lu&%e%?%?e Mmal
be preferred in sone circunstances. Positron emtt

i sotpes feiuse againshptitis megig causeet by fdectig with @thgg E?Qﬁ?”a Such
f orbammat.mcnmwmnwa@ Haeraghimp fuella] Mosdxeth estatrfalis (formerly

trat . t [
" anueEd S SR tel SR B antdon Can
1gener al Iﬁxamelepre‘papﬂi@ipddvjﬁ frHehophitvg  prloeedelr adigens  suitable  for
a”%h%xanp .ch;dhhtﬂéepﬁ Eﬂs%g 'r(hobvheasscp'P&EﬁﬁS aQQ/sorPété‘nt No.

e erein Su Stltutln
i sov@Hi&A| Inpratienal Bﬂe@téﬁeﬁat'oq\@poao?ﬁﬁ‘ﬁ ﬁ'@tp&p‘?r@tﬁlnl §so known
| abgy @d Pﬂﬁ&ﬂﬂf&Pé@@@ﬁ%rot@R&B@éﬂeﬁW% HORW LA ehati6hal Patent

N hi dj d
or AR QT i BB P S, R8S5ue Beta N ed7741). the
Z(Bynﬂmpbw hx;hesv;mtdmetpe(neuramh gsoteinaty.$ nedtateNpy. 246388 and
t |
oot SRR e LRARS iy BRRAR 1.8, PASHEUSTEER 78] iy the Nuca
her@bhm WﬁéP§FﬁFN@rﬁ$2ﬁ§@@klals are generally avail abl e

from COfHJZSﬁﬁIe@'of %k&x@#caﬁé&ﬁﬁ/@%nt@bﬁ‘:{ h@i&b@?@ﬁh&@él& include the
(M | wauk are read %Gprepare

ol Ve Ul BatsLlod Pattziiie a0, 1 gp Pralie LS ogetent
250y Nt n2g 869 therfprokind@ss. IHaiet No 6 Ma,msn End the @8 &llodalish outer

Mar Synthesis, v. 1-19,
VVIéeﬁbﬁﬁsmeﬁg@gg?%%%g (% ellsteins Handbuch
der or gdmesekenf emcmpecusmtltldl\mamtlgerwsui@pje fargratusigarincigle those

Ber il fified H%t%ét\’bﬂaﬁ%@&h ﬁﬂﬁleét%n@%@%@g@ii l'abl e via the
Bei | stei_.n onl i ne dat abase). &OO 15] I'n certain

enbodi rreTr*ﬂ?sCO”tPeﬂb%ﬁrﬂisth'éf'”VfﬂB UMY [EEOdNGIAE PRe PedAry proteins
3qr efflﬂﬂi @&eptswaluqopmeﬂmraes Enérhplek BOBIedic@opF L& e 8moniae proteins

thio n ans. m dines..(US 6608053 S -
5as 38830 Tois BB Do R s 799 e gaREa Fident Appicaton
366W03/083385 3485420 ; adUSh&076R0brd liS PEOBIARD 3BBentGBpplication
13 93/13664; ); and other heterocycles, which
argﬁ%ﬁ%@?%%gd i n: Conprehensive Heterocyclic

Chem stry, Editors Katritzky and Rees, Perganon Press,
1984. [00116] Conpounds of Formul a l a-d may be

prepared singly or as conmpound |ibraries conprising at

| east 2, for exanple 5 to 1,000 conpounds, or 10 to

100 conpounds. Libraries of céfpounds of Fornula la-d

may be prepared by a conbinatorial 'split and m x'
approach or by nmultiple parallel syntheses using

ei ther solution phase or solid phase chem stry, by
procedures known to those skilled in the art. Thus
according to a further aspect of the invention there

is provided a conpound library conprising at |east 2
conpounds or pharnaceutlcally acceptable salts
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usi ng conventional chemstry well known to those

skilled in the art. [00118] In preparing conpounds of
G-ooomn3¥89 | a-d, protection of renote functi onaPCT/¥S2007/086941
(e.g., primary or secondary am ne) of internedi ates

may be necessary. The need for suchprotection wll

vary depending on the nature of the renote

funct i Or'ﬁ*llelchpaglﬁbntsrdﬁ‘ttﬁ@mdéﬁtlb@%yqﬁrtﬂeh‘mcﬁjﬁ@@ﬁé @t hfdfe proteins
dsN Sui.t abl e ?gr t s i.nc
Acctgt Meispid (BpaaEde ybp s Splaaieniias typo B

benaryﬂemxysmﬂablenjdr @G%Q)n amlude those |dent|f|ed in International Patent
9 f X F

R g o e DIy p57 %, "R} B2 ano
5n YVRE1/8F939- For a gener aI description of prot ect| ng
gr oups and thel r use, see T.W G eene, Prot ective
Grousm S\é esi s, JohnWIe & _Saons,
Yor'ﬂ t"’f@?ll° 2’"8&""8 1ag SRERtEPe 3 Petysaenhatide %f‘&?&% a
gener al Rzetiah odidatan ar@ptamamae infpolyBecchirides apigr hegh diflaetively
and f.uran er.medij at a .

ut|I| edalo g%(é(;r%tg]aﬁen qg)t{ﬁ%?@b%}ﬁ'g ?h(ea%gu@%jd tggr(l]g I&%rﬁ% hes%j%es of
O: @)arrmmﬂotgman@ igeneratecianboggenis tenjugatesopére gempositions) such as
andvachﬁ@sn L(s>éfu1' fQ) sﬁr_ﬁ@lgﬁ{bt %r erllgﬁrﬂgg%t %H&ln%_ mmﬁﬂéd rer%%onse in a

wher ei n :
and"qﬁf@a@e Fa% “E‘fé‘l?/l H@"@’FS Ko ﬁﬁ'l‘%{a'l %‘r"EPS@o‘?ﬂ%?tﬂﬂj ge%rSOd'Um

Pr eSibSAe Spr@idep reﬂaradstwl s)xtdlawrebfocati&h@@ra@@ he rpselyeao[c%fbae]pnor to
SCheqe 2 oS Y}\{Sc rqg e| el ﬁf ver r%rt se({ ccharide
di sPIYEReY e p&"e P?o HArs PHa %’bBﬁj p8|yﬁ%
fandwith- mtphqnlerlmte‘ oaranespl rin mieghad@d pdV@CnfmmdaWeﬂ; B% ramdining
58 éﬁﬂié dégof)rgg'éﬂt' & élf%pn%'fe tl& (b%g&'irb(?ﬂ:%ﬁiopat@éqpenodlc acid in
or gani vent to prepare al 4- nmor pho

t hi t@ﬁ@f?ﬁ?”%cﬂlbﬁé'e&trf@“msrféigpﬁ@ i <Pfc¢32 u)r%ﬂﬁ’d}ﬁwqi% gffegiive oxidation
cormcpxpl.rmw'@awﬁaﬁbeq&amgspect ively, wherein Xis Oor S

Hal is d, Br, or I; and RL and R2 are as defined for
Formula la-d conpounds or precursors or prodrugs

thereto. 6 S OMS, .8
gener al ??}ﬁ X“[n%l fl\};a % ng3 t ﬂng gemdlf & F%@/[g?lz

2- hal gampeiprOr pﬂ'wbd-m-d aﬁrohydr ogeadatierni erTenpyt"q?)m dbaEe™ gndkd #
( nd g2 | (CL4B)

4- mrpholino fur nds ?;] and 62

whe %p-é}ﬂi'ﬁd —Fr ea&o2 Rg—61—oFr 62 wi-th—afithi a*gg‘g 060;48

I eagBPE oxqded EMOVE tHE 6 positiom protom, ;o trowegh 1y o
0

Iea PREOgiizeup, such 1as hal i NHS eist er25 carlboxyl dt @24
P23 ®xdlzedyi n m Vves 2-hal 2 mor nhnlf’fnn 6- B?‘\/I 0.29

h @,ﬁ ‘igi:ﬁp?flj/g@ t° ﬁ?‘fcrlf‘”?ﬁ)t?’&ﬂ?bl ino fur anopyrl m di ne
compepnils -8

addi res @aizacyl at | ng ir eagent |RIOE O 4 where Z]i Sisa 0.24
e
8]

. tlo§4 wherein Xis Oor S; Hal is d,

Br, or I; and R2 and R10 are as defined for Forrrula

Ia d conpound precursors or prodrugs thereto.

exanpl e @@ﬁ?ﬁc@o}eﬁu% VRN @d apacipiad 'Hﬁﬁ'ﬁ?uﬁa'ées( F@‘E) Pn 3
5 HolysscdNaldie @i ﬂ‘Ett éubiefc@ﬂntamydﬁ)ly(s@MEbolyrﬁérlzﬁﬁbnSGQﬁgTe rdild acid,
[882126]%38%& '(Q,oalfriﬂ Icﬂae (?f:%ag c%régmc %gfd og’afhﬁf oxidation to produce
i nt‘ectivetdidaPe 3 Biysacchad® isvdarriedzoutnfoiowipg [hiydrolyeis/depiynydrization
gor%t(%nﬁgleg a(n%%ﬁts >t &b oﬂalzﬁ&taﬁ nt( Bhp sélefl#v%)ﬁh)ﬁzﬁ&%@@rﬂtwhlch

prepare t 2-nonocycl 1c” het eroar
4- n@gdrbq%@,tﬁrgm@qhhéq{@)ﬁg@row FHpealgetydg,-i pieﬁlgcsugaromdases
30 ur @noRYskded. NRJLBTHPBRES U BBrictatt, 69)eridlic BBt MAsASscussed
la-d wherein Xis Oor S; Hal is d, Br, or I; and Rl
and R2 are as defined for Fornula |a-d conpounds, or
precursors or prodrugs theretd® For reviews of the
Suzuki reaction, see: Myaura et al. (1995 Chem Rev.
95: 2457-2483; Suzuki, A (1999) J. O ganonet. Chem
576: 147-168; Suzuki, A. in Mtal-Catalyzed
Cross- Coupling Reactions, Diederich, F., Stang, P.J.,
Eds., VCH, Winheim DE (1998), pp 49-97. The
pal I adi um cat al yst may be any that is typically used
for Suzukl -type Cross- coupl [ ngs, such as Pdd 2(PPh3) 2,
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70 base 71 72 74 73 75 Schene 5 [00123] Schenme 5 shows

a general nethod for the synthesis of al kynes 71,
wokish4man be used to prepare al kynyl at ed der i REL/USHO7/086941

of conpounds 72 and 73. Propargylic amnes 71 may be

prepared by reaction of propargyl bromde 70 with an

am ne of the fornmula RLORL 1NH (wherein R10 and R11

ﬁr te aboRél %‘D&gfgﬁ&! J”Md'ﬁ@d %ﬂeg pfeF&m bid ﬂ'tllfé/ﬂt)rﬁsé%y bf BHlent cations.
e r oar her W
et P BOUTHORMARER 15 LHeth CPORBAIL YGRS focr P gitination

ir1¢dmmsmuﬂsems£mef an appropriate base (Cs2CO3 or the
like). I t

synt hes é\%’i.ge{éé;d’ E ‘(’){ B&%@%X gy caﬂ@F”c%%egﬂr%regﬁlé% Sdcamer protein.
O gantier Areipios PerrPsanrte uprevseﬂﬂeﬁremmqemﬁéy Qfﬂ%und Pn3

2 Waé@lgﬁde &Hatbr Y8 &RR antlBolies adahRBhk oéﬂ@?Wote@h\ﬁlm:h are
Sub@‘,%ﬁéqﬂa“}& qg@lylim@&@@c&o%heq@peﬁpé}y@p&q@s Gioza'(e% linking of an

br osntig@tic i mdle&uI@r (eB3 (@vipalySauthgraehi toa ac @apiker N@hferd Oenhanced

pr Oé'mdu%oie gg & d]%&%nde%(':e gFeoszgi tét a‘?' %g%"}gﬁr% lrég:)é194-97;
1Q a- ldaeoﬁtﬁﬁbém’i'ﬁ)sJ lomupeled if: é?)1r1s1SOD"MQ)@lraJQéwtﬁhé’Né\lSoW?@” 75).
79 RCHEEBL & ﬂ&&%%ﬁefuﬁ%ﬁéﬁpr&e%@%d@ w%%ﬂ%ﬁe’ﬂ bd¥Rki thgxms such

for the synthesis of ynes can be used
pr efFaif@nat 1099 P&f@%ﬁ'%‘@%?'@éihp\??st%‘?'d &ﬂTp%iﬁ'ﬁ%”bPQ '%\H”tﬂemat'ona'
73 Pdteitr Abpaddtiyh VpO2aI0g251¢, BNTINEST, 757 dasmsmen@ree@tamm from

IdBé%GfREt n%%iegrggléésa Zgaé)g%laﬁﬁaﬁ OZ& rgﬁ% %rgt%l% gUC‘P‘I as outer
1genmeinbriakg | camplexi de ﬁ@vsRlumamﬂlesmame ipndeipe N dertuinglysin,

i tpemoBiclioujoctd6h o pfin B AR RN ol L' Eitece from

N IR £ O 0P RIBRBIATERAUP 40" ISP @EpRIS IYiZep Drateiny P, oan also be
ar yihseanothbepreed! ych aefovabumindkdyphold linpatetdi®icyadid, BotiReserum

nitrogen to are att ed form .
o U0 b et droPR tSip e S pE s el s by g as carrer
2(ppproeinsat & ere@ecaJnerTEAtem id Hiee Iniukmed tdiptmeoiai deint GBBM ;.

| k i at
a g"(ﬂg\%g(wa ono&bsﬁlra coup@uFI ?p&Me ro ergRg ted" %n 3

comﬁ@@av@/%ﬁr@rwwm evpwets vréloyal y\méere(erg xshe§ fropesy and co-

S, pphiiand R are as defined for Formula Ia-d

compounds, . or _precursors, or prodrugs thereto 73

Schene fob@ifﬁ] §chEFfEeY §ng§ya arpal t §ch@ﬁ¥@?@w Pn 3
25 hepmatdmemaca@feraﬂ)rbyememﬂare with ch reaBinheadepedsdcd as sodium

e&%rﬁ(%eoo?hyw}%él aUr?rgacggcg I I?élﬁmég %re he&fg&?e% %ﬁé@urﬁ%%rohydnde

i ndrepmﬂdentﬂhy cmugatﬁyq purdieg | egh@v@@lﬁwm versusRptpsahaie buffer
m&oﬁ&\%@tbp%ruﬁ%g RailnB§ gﬁl%l%\oﬁha%é?(m St ot Yy @cBnjugate in
attached form a carbocyclic or heterocyclic ring) can
e Biferedisalnes r om reacti on of al kynes 80 (LG = tosyl ate
303r ot her‘rhle&éijbk/@@ilsgb&u@)ge‘ﬂbrbhv aBsoAbeN heOpresdre ifventivnl aA more

ndependen
col GLVEE POfERTy SN S PyRned S5 GRGEr B e Jpldyp specii
andex@nples ogesreexaniplds arbdesrribed galely far th perhoseneyillustration and
att r usi ng the protoco
desTr B R URE R 0y A, nr m
5: 845. Alkynes 81 can subsequently be reacted with
internmediates 72 or 73 (via Sonogashira coupling),
according to the descriptions provided for Schenes 5
and 6 to provide conmpounds 82 and 83, respectively,
wherein Xis Oor S, and R2 ahd R3 are as defined for
Formul a la-d conpounds, or precursors or prodrugs
thereto. [00126] METHODS OF SEPARATION [00127] In the
nmet hods of preparing the conpounds of this invention,
it may be advant ageous to separate reaction products
fromone another and/or fromstarting materials. The
desired products of each step or series of steps is
separated and/or purlfled (herelnafterseparated) to



any nunber of nethods including, for exanple:

rever se- phase and nornal phase; size exclusion; ion
wez@kamgey hi gh, nedium and | ow pressure | i quiBCT/US2007/086941

chr omat ogr aphy net hods and apparatus; small scal e

anal ytical; simulated noving bed (SMB) and preparative

thin or thick [ayer chromatography, as well as

techni ques of snall scal e ghampLEger and fl ash

chr omat ogr aphy. [00128] Anqf her c] ass of separation

nmet hods i nvol ves treat nent mpled xture with a r eagent

sel ect eé@rdpardtiondf SoPoeumarigeCapduierPulysacslepaie Seratype 1

desired product, unreacted starting material, reaction

by product, or pheat at.gﬁofm&ah&@\afmécémnuge

adsorbents or absorbents such as.activated carbon
Yol ecul at REPETEae SYRYBK dhWpY)EPIFEET dromyfhet Agengap Jype Culture

AI t@@ll@aﬁdnmmc §tl’aﬁh Biﬂﬁgﬁdvgr_acgéheMwﬁélbﬂé‘eeU rstdck@w@r@saeated in
sic Ses I n Ian ac F1,
RO L Bt b B e
pr ofZiang F3$eITwotaddmom‘ri@Ieaeretmssliicslaedastocksoweactrbrmced The first
I| -
cftphay Shctad S inddataPth £ H8E AP oLifenuit ghAation was
1%epfaa%ﬁ erm adépleqidhe Bist ﬁwmaltgﬁnéraépn t Reedrialsr weip $tored frozen

| nV(Ql-'/\Oe@) Wl('t;rpéyt/rﬁ?@f'ﬂﬂpiy@erobﬁé |a|dﬂ)@)lp%%b?btl\@ndlnrﬁﬂdﬁﬁéhl|t@frozen vials,
| STI atl on I ma on S
DG Yigg ere Piehas Sdne B semnion 5o GALERE Pargaton. al

st adiltlies ywart gratver inabhssayrbaaed dnediand Pasi ¢o fedriag,i bells were

t ike. ski

t he PR LERh b, 80 hfub WSS e dEa™ i el el were re-
15 heSl@@@dﬁéd'ns@?ﬁ@r meldb'ﬁ‘ cpm@m@g]amrm@eé@muwch as synthetic

M X4yefst. can be separated into their individua

di astereoners on the basis of their physical chem cal

di fferences by methods well known to those skilled in

the art, such as by dclurmaembtigraap Man@sghgor fracti ona

ggﬁ\s;teﬁlt :dn%tﬁrte}%erogngﬂe?@v r'k%lgecge aF vpeere Su%?c? rtg tlr?o%ulgéé seed bottles
20 acsamammebaw&mﬂ@nbymeé@mes mera/mt:tlbam A gpioprl Gtvthout

opt ég‘?t@ﬂldnyunﬁpérb\)éfﬁ rQ(ﬂﬁﬂé&%ﬂ@ \A(e‘?e 91et &Qééoa{!)otwéé dsRBYo PE&late a

as a chiral al cohol or her' > aci d lorid )
sep%ﬁeatf?rﬁ@nior]@orawa@e éP\éfBﬁ%?Psm%la“ cé’n%rof AbRyt (7é) yyas maintained
hy dwien $t&iilé& gddidirh @arbBskty sélutain. dlf@ﬁth@rt@r@btsdm&ilfﬁehﬁtytﬁa@ reached,

Corhe SRALRLRS RN, AT RRTRR: ek Rug B Tk Beuriaing sov
29 e. lgased geldi. Tbe eld weisamaihtghedanith stede sodish derbedatasolptiont The

of ﬁenﬁe%t%tlex %]% &eq [naéE%gE ?Htlén 8?%8@%%? whgn ﬁﬁp/fy mge\%lume of

by use o A si

st ehedergehior wag, r@aCheﬁn @hﬁ?ﬂrﬁ)@ﬁf@r amgyd i SR 'Fea&é? qepgeholate

of  dddfun® i@k ERIISO MBI thEBX It @btyéé nesl bﬁ&’tef&s&llléltdn@nre@fase cell-
acem C

th
SRR SoMactitBe By Rnd e RO L of Bt HRtcoka. The
3(Bgep$Hl sf thElyised cultore brioth Wild @&fjysted. to"aBprexiemthepk §t6rw|tmécetlc acid.

199 gca]%) WP? HIQ%%& byﬁgnﬁhF%%E%(N %nﬁ%@atloﬁ %ﬁiowecj\ﬁwd%% hltratlon

1132(@)0@3330}3291‘"”@9@emc m xtures of chi raI conpounds
of the invention can be separated and isol ated by any
sui tabl e nethod, including: (1) formation of ionic,

di astereoneric salts with chiral conmpounds and
separation by fractional crystallization or other

met hods, (2) formation of diastereoneric conmpounds
with chiral derivatizing reagéfts, separation of the
di astereoners, and conversion to the pure

stereoi sonmers, and (3) separation of the substantially
pure or enriched stereoi soners directly under chira
conditions. See: "Drug Stereochem stry, Analytica

Met hods and Phar macol ogy, " Irving W Wi ner, Ed.,

Mar cel Dekker, Inc., New York (1993). [00132] Under
met hod (1) dlastereonerlc salts can be forned by
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enantionmer of a chiral conpound to forma

di astereoneric pair (E. and Wlen, S. "Stereochem stry
wo@toodngsEne ¢ Conpounds”, John Wley & Sons, | ncPCT/LIS847/086941

p. 322). Diastereoneric conpounds can be forned by

reacting asymretric conpounds with enantionerically

pure chiral derivatizing reagents, such as menthyl

deri vat iy g8 altdr@dté gm&sbuﬁewa@h@t@m @fabbbter 0 was maintained with

o P REEPEnafer Bhato St ket §r Meroteariatn Ry o prgnior was

purusey to rmoohImesthamkodugtucxntfemaﬁntc&sbeﬂammgsswkbaeed medium. The pH
rrer\kgy rlnaiﬁ[%;ngg witfi 3$1I Na ngfbtrrn%tat%lﬂlv%sqgr%lﬁg?&?aﬁ& cg&%tlon of
resence o sher es
t rgreWihor ovhen ﬁfgﬁ W@ﬂk@ly@lua@etféheefe(mq&waq rleachJed ATy gppropriate

Cheéfhodng-%\sgt)arlléﬂ ﬁ@@&)xycrﬁfaté QSdlLﬁrﬁQ/@e&‘ £dd8H 3 Weecultﬁlrédto obtaln a
ana g@ZI ng eCt rum f or he presence of

/r’oiﬂ”%?m@l“?’b '%H%P[OH?TE*PS'Y%% ”bfi Ra¢teral oipls and §F§BF% cell-
d| awsmlaemsxsafchatdbopm@mwmg: the Ifpaientds coaBntbewere held, with
Sep%]{lrtgtt fo?%qnﬂefs 9{ ﬁ/ ?getwgerpg aﬁgl24 fhgurg gég\a{le?ré eeratﬁll'éaff’e?ween 7°C

1t r gl tibﬁvento esmlﬂtahybmpewqcﬂllnbr |Iyﬁ§sar(de@©ﬁqmdellglease had
By #metihad Aéaatloradﬁ%ecﬂ'b Goldl perid %r&gntgmsgﬁ%ﬁfn%?fr&n settling

can be separated chronato usl n% a chira
st a?" @ﬁé?@‘%“i’é%”s( a’l%ﬁ"?' AIObg; %9"9 y elvdngn 8 Eiﬁ?@ '”tegf'ty to be

( 1989htaied I NekQtphpH Bfthe fdea piamute anrsih HWak ladjublewto’apdeoximately

or Buprrt o EhaRE e ka0 WrS P a A o s RS Thenca

151et trebelsenutdnd @4 dbws i at guiesheratune betehen 46°Crance2afiCes significant

E@ﬁ&ﬁ%ef t
and clrcul ardréc:ivl déﬁl&%?@tr)n@ pfd%a%%ﬁ%@%&%ﬁﬁﬁ%pp 'p'tate
[ ooviBsittiedesseerifeqErdalinn o ther pplysaeahpride: yhish reppaipgdypselution. The
aCtédVUtle vath @e C;Q&lﬁ@khfbd wab thsi aulifed By dontmuBRs BdvlcBntAtigation
er, of d‘}‘ dm]?dl rect detection mnethods.
"‘ﬁ’dé’%gﬁ% & S?'%?Pﬁ' ] QULEIH-Y herein were
2(assayed for their PBK binding activity (Exanple 460)
and in vitro activity agaips, r cells (Exanple
461). The range of PBK bi m‘h%é—ag%q)l vities was |ess
than 1 ﬁmp(mwg@w@m & Ythe gneusmngecchd palvsacaiaride ragnsistpd of several
Cer ¢oakéht@tcHImbikFtios Q)g@%ﬂ&ﬁis p@é‘cmﬁt%nYeﬂM@Ht édhﬂnrh %ﬁ'rof%%k&graphy
b|nd|n activi ues |l ess tha Certa
co %i'l”aTWeStP‘Pﬁ/enN' BFPCRAYCS M‘ﬁb“f p%’@rme%é‘éé%om temperature
2ﬁactli|rwéstsyotHe@5§)e skifies | ess than 100 nM [00136] The
gite?r;)lo)ucﬁar%ed %yo'ihoﬁérﬁiiﬂe felmy t Ito\fch%J %s;f of':é0 ;’?g‘b"ﬁo’J’ s%rot%(oe 1 were
pr mqnﬁ@ﬁratadr@ldn@amtatedaﬁmgumﬂﬁo b@BIMWC@e kilaglaliorc @Iolecular weight
cul L6 MBdi UBarR@Edd dad Joe5MIkRed Bsifly %@mﬂuﬂ%phate buffer at

culturing the cells for a period fromabout 6 hours to

abotfutrg! ﬂaﬂ'%'&” FRE2REF “ﬁ‘do‘ff QIQ'GCV'?Q‘B?'tht’Vd(L@(%‘?WﬂOé‘e”tS from
3061the Kighdr- Maredlal Mvelght NHoRBHRYS SOEH €asu@bleit Oadi®aptdtdin and

vi abilit e. proliferation (1C50), cytotoxicity

(EC%)&%S %Tﬁ’dde’l nducti on of apoptosis (caspase

act i vat iThle)polyjsa@h3ile Wae pratipitated dropothe neopcertrafedrangl diafiltered

I
or 0% Lg o a %gc?]ry a@%ﬁ@%ﬂqﬁ?tqﬁﬁm%ﬁ Hﬁﬁgmpﬁé (HBEréEh sto&eﬁ)lutlon

um nescent

a

Vi a@lngeth'”A!sWe”t@é%@er’ 8P| y)//Vév%ih@ a%YS@C‘fhaaﬁ@/ﬁBcW@g)&ate was
3501 gapturddsh $08pth Wer BB RIrateAfEb)discaldes. NNITRARACMRde
assay nethod is based on the reconbi nant expressi on of
Col eoptera luciferase (US 5583024; US 5674713; US
5700670) and determ nes the nidtber of viable cells in
cul ture based on quantitation of the ATP present, an

i ndi cator of netabolically active cells (Crouch et al
(1993) J. Inmmnol. Meth. 160:81-88; US 6602677). The
Cell Titer-A@o(r) Assay was conducted in 96 or 384 well
format, nmaking it anenable to autonated

hi gh-t hroughput screening (HTS) (Cree et al (1995)
Ant| cancer Drugs 6: 398-404) The hormgeneous assay
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has a half-life generally greater than five hours,

dependi ng on cell type and nmedi um used. Vi abl e cells
ware@snedhected in relative | um nescence units PE/US2007/086941

The substrate, Beetle Luciferin, is oxidatively

decar boxyl ated by reconbinant firefly luciferase with

concom tant conversion of ATP to AWMP and generation of

phoér@éléitateTWQS eégbﬂtamgéj ahﬂi' iotbd be r@dlﬂcﬁl‘aﬂ@t agg?duthm oﬁ@ﬁ@’e E@ution
use re | ctors an | exi bili
cCorlHAOME BB ERoNRHE0 RERLLE g s AR pieE dren rinsed wth

pl adcelgiondllsodiura ehlorige sllutiber at i on assay an be used with

vari OUSnésgluH %Lﬂja él(l% W@g scldde%‘ @ th? gol%acg}%égg\%uwiénoﬁmta' stock

Data ca e recor m none
§ meld@lngpldien i teeachine 3 lﬁlﬁaln@y@emteéorwf flR%ite peepiar &tB. The

as ;srs& fake/ Guas! EHMovB ByS dbfRk UiliratlBRaS Uhdfil@MBT cdntdi®s the  target
[00139] The antiproliferative effects of

e‘?ﬁﬁ\f ?%?aEQﬁmmﬁn%C'M@” H%S§§h?@dth5§”t?rl~}’éerg (r)lnsedl WlthI a NaCI/NaI
Cel dolitiberandl mer hnsés\‘&&/ comxiaeg | vathd thi) pﬁ%lyn@,tnﬂs@\peryedacchande

| ARS8 e A5 BB L on, e o

1q es®. édmo‘diﬁlpounds The range of in vitro cell potency
activitimgg W%a&ﬁé’r\b‘e soRBorVhS BorRBRHedlOh A% KDAQMIBD ultrafilter

Certain ADI\/E perties were neasured for certain

exe"i‘ﬂS*Idéﬂwe@%ﬁ’ﬁ%aﬁﬂ@“’ﬁf“'ﬁ@%%“t'loﬂcI udi ng: Caco- 2

Per neablﬂhletpwt(aﬁ)(@mﬁbﬁ pél@é’@cgzdsrgﬁf%bﬁﬁ%ﬁ ﬁaﬁuﬁﬂér&j’lﬁlﬁ?d by filtration
tochro nnl DIt on e

G GAn0R o b e e Al i i e asE T B the carbon

15Pr dfilter maBiringechgitli Exsowplme cdl6d]e, s@vtdnhERGrio$eaisn@dmbined with the

o) % r la la-d
n@@gﬁ bR fniohis kR Hirbq RRR Y BRAGES 2, |
Tabl e" 2, ThaipolypacrBarislepriyo e FRfICArrates ¢'ha ShkbPRdl¥Corultrafilter
t hi ghdi SWRE Vath, a MAsBdilReHoShHaBWb i@ & Sonil/b aEmaPdcentration of

0. o 5 PR Y GBF B WA NBHFGE Wl o Pt B2 1

2Qind Tabl|Tae 1dddhriic VitNdedX T a FNEUMDOOCAMN was equilibrated with sodium

I .
LR IR SO LB
to he vS).eThe mlya&é@iamiméolutamwgqo&@nfl@@@ﬁ|qmtq e column.  Under
m Cthedd @h@idhs, IMWHFB%' HoHNd tthﬁe,CFé'siﬂ%?’ld Mdﬁﬁcoﬁbﬁd@%s' r@ébvered

|nfect|on éH%' bact eri al pat 08 éﬁgnnunlza
BACRCH?@LJK}B tegeu oNIAENTIR- St HspPY idey rFelyHYh |"‘5’é filtered
25 s tardugiadpg idiad sikerofocare befgietdnd aftprteelominha,  and
severe | un I .
t hr oughou%ap%hggccgérl'dga&)ﬁ'hbp waF cgpcefitraq?cg U%Ie rr%’((:)g(?@ I}qV\/%Q) filter.
pol Theanooerntratgevasdloar diafiteted wath Wéater fori Imeﬁ@e dWVFbr many

years angehaufiePiOWeHsacahatRR! SollithnPhaY eikeldddthrough a 0.2 pm
pneunococcal disease’in elderly adults and high-risk

pat PeRprene HiGe & PolypfoRYERe Qﬁ@ei/o%@"%"m"weber é?i“‘?"@g fehdelease
3(po0kstingtadd MeSiurifidtesorRaahaide W siGra¢ fbhiatiesse +He.

7-val ent pneunococcal conjugate vaccine (7vPnC,

Prevnar(r)) was the first of its kind demonstrated to

be hi ghly inmunogeni c andChefrdaterizatiom agai nst i nvasi ve

di sease @pdQNMA SIHBWR blhslsBh@ntih #Had HMMBY structure by the

children. This vaccine is now approved in many

c oLFBIONB8Ntf Signals rasaiongst todhe piokaps & thegiivgperatigpemolecule. The

353 apﬂ*uNMR @fgéléwmgﬁdwglad@ﬂeé wn@usfegcmtem%@?aé (profoBs erM the methyl
’ an 0.3 carri
o BT or o yRAal s oS AT i inin SO sattharice,

approxi mat el y 80-90% 60-80% 2%nd 40-80% of i nvasive
pneunococcal disease (IPD) in the US, Europe, and

ot her regions of the world, respectively [1,2].
Surveill ance data gathered in the years foll ow ng
Prevnar's introduction has clearly denonstrated a
reducti on of invasive pneunpcoccal disease in US
infants as expected (FIG 1) [3,4]. Surveillance of

| PD conducted in US |nfants prlor to t he |ntroduct|on

o -~ I T T Y 1 1. i - .



nore cases of invasive disease than serotypes 1, 3, 5

, and 7F conbined (8.2 vs. 3.3 cases/ 100,000 children
wQ@2008as¥0aNnd under). In addition, serotypes 6APEHUSIO7A086941

are associated with high rates of antibiotic

resistance (FIG 2) [7,8,9]. Wile it is possible that

serogroup cross-protection will result in a decline of

ser ot yperhéA.@ndtyl%t\dtr@eaﬁ&woaéleﬁtor;fély@mohdwcen Wds€ confirmed by
i mmuni zed ere i cﬁ\” dence to su%&:as that there

Wi |‘?°“Bt8mét"F”tr‘H"t““'P%? BPRPLESS Y79 SRR PR fi cant

bur den dfighldpefeanancd el f]l%ttoh@&n%dgb&gtp&:@umbd Ivitr esfmactive index
SO o i ShRehl LS, DR ORI g i
5 ghe sgpple vmceatrﬁllongseoalcwt%ﬁ thg maipsyler weighit ypes to t he

Prevnar diRrdxeugbh %o%@é@phﬁrﬁé@é‘%@. EOMRIABEd {rofile the relative
|nvaS| ve di sease to >90% i and Europe, and as

hi g’ﬁo suler G SisdiPripnaditne %Waa%‘;??”% Anerica. This

vacci ne woul d significantly expand coverage beyond

that of Prevnar, and provi %e ﬁlgyee{ age for 6A and 19A

that is not dependent on the ations of serogroup
10 r os sPygpatation iob ferogueMARe udrocpeigal ISAYENTIdEN CRMys; Conjugate

Accordingly, the present invention provides generally

a nmultival ent i mmnogwai.@t.grpm,ﬁd@norponpri Si ng 13

di stinct sace har rot el n.conj ugat es er

cach of GRETEBNLHIE eONUFIES VeBelirard and comied in a
pol igsaioo hassetle Tforbhmvzes:dal fd.2nesbdigerathopeteopH 9.0 was added for
St r ﬁa?%ggc%g?a[tlﬁﬁ?mpc{% f&roénh&g?tgglg%&fl Fhd AL |o%r\g?s cooled to

proteln hysi o y acce
15,eh2q;13eand®qqtr@w@th>ry waarpeg‘p]‘mmdahy 025[ybncq§|§ agif. Oxidation in the

al uirbdunrb asRdivatidivadt Waé §er‘fd?ﬁled‘gﬁﬁlcuﬂétlém§t 2-8°C, and the mixture
formulation. Mure specifically, e present invention
pr oVasRbged fof 3024 hays- pneunococcal conjugate (13vPnQ

conposi tTihe nactaiph irsadtign tnigueewan coekeoiated and [idfilb@ed 10x with

gys@&/g\%ﬁusﬁ g%OK?FNCB e&rtjt‘ﬂiranelaﬁte ré?enta ndas%ég)gnp |I%§ed The

I onar sero
20]_9Agct|var¢pb sgncbgrejet wasnf;l@ﬁtm@rﬂ ) mb gdﬂS@\,lmegzailon bottles and shell-

nulﬁdz\é@geag dm%gmggoc conposi tion, wherein the
capsu ar _pol ysaccharides are from serotypes 1

4
5, g@ll frplezm@\/s alrnethq_d;@r piegp/gnnngmg%fogypplahzatlon (freeze-
?:tR rcﬁgh@c FERKS arR RAOARNEA raadd bhmotbadrvearrolpmg QirBfrij&rated bath

MLOY7 .. The es invention further. provides :
e B o amel el bt oA Win i O Rrofuct s eveny
2 ap‘mlbalarcpodj yredogdeatsheld ©f arflesk, pemitiey agygaés valum@ of matgrial to
ééfe@?rocggsedgdﬁnn%%acrﬂ'ﬁ% e]ogyahg I:IU%F ﬁ{eQe th%E)n%Ec refrigerated
Strept ocoOCcus pneunohi ae e carrier protein is
CRMINGY proviggqa tsﬁ@'%taj‘%@ﬁ'ﬁ'?”‘i Begs &l Rjﬁtﬁﬁﬁzﬁﬂ%&@@d ﬂaSkS at a time,
adJ Y@Ring HECdesAsd abatMg8 URsidd) e hgrb@ding!| sufficiehtMs Sridlcé adr&a for
ffell umﬁnumncjw)ydr oxide. In a particular enbodi nent of
the JRAEAETEH Y ¥%e adj uvant is al uni num phosphate. The
3Qr esent Hottkee nofi tyoplalizeo matemalde/srea brauwpbt v@lresh temperature and
' ”“Pé@&gSHHe‘a MOCRRE 'téo(ﬂﬂlon Cﬁ@@aéé”&ﬁde/proﬁ)m ratio ?]f 2:1. To the

pol ysacchari de-protei n conj ugat s
physsicenasge/emfdiy madee dasdiny ehesphete hsutﬁerr\eaawa@eé rto @ffinal 0.2M

t helorﬁié’ @trb‘rﬁ}gﬁﬁ @Ad %OBFW rof 3’955 tﬁ’erpw %9é}%bbfr%ﬂ§?oﬁlﬁélrvté§%cfd6@mThe
a different seroty tococcus pneunoni ae

conFaJap &pst 'Bc%a@ﬁr%?é”rc 5%1 hprs, afﬁ'tP"‘teHebyc%ﬁgfiﬂ”gr'”wbat'o” at
390l 3rsadatvarhiodes Fall@vifny tp ayabbiobydrige instiyqiens tieen@aétion mixture

| east one additional serotype. In one enbodi nent of

this mul tival ent i munogenic ébnposition, the

addi tional serotype is selected fromthe group

consisting of serotypes 1, 4 , 5, 6A, 6B, 7F, 9V, 14,

18C, 19A, 19F, and 23F. In another enbodi nent, the

carrier protein is CRML97 . In yet another enbodi nent,

t he conposition conprises an adjuvant, such as an

al um num based adj uvant sel ected from al um num

phosphate aluntnun1sulfate and alun1nun1hydrOX|de In

Y T LT



pol ysaccharide froma different serotype of

St rept ococcus pneunoni ae conjugated to a carrier
w@e@Ba13199 and t he capsul ar pol ysacchari des ar eP@QI/ERRNTBB6941

fromserotypes 4 , 6B, 9V, 14, 18C, 19F, 23F and at

| east one additional serotype. In one enbodi nent of

this multival ent i nmunogeni c conposition, the

addidd @nedd ﬁ]@{ QbIY RAlIAES fAASWAL b thd A@MAhNE TN @BBum carbonate to
cons in 0 ser O
C o BB RBtIPRR oo B LT Ehett Pl hie R Hiendnad by

y et acglitioh barodemblmﬂohyame bytihaubatiompd 2810 fon3-Gdoprsi ses an
ad] uvanty,, SUEh, A5 %\Jg%h RHRAS G, ?%Jnlévaﬂgtt@ﬁgfiaﬁ&} by Fough a

from al um num os &t U num' su

Sy dv-6x i deum pprefi rp@tptal retentate easpeldi e rieactiom ebdep Lﬁ/@!ﬁfﬂltereﬁ 30x
al ugtinna! s phoRhRkEbuffEN & HPE SR 0X Witk @BkeOMTH! ré@ntate was filtered
provi des a method of inducing an inmune response to a
Sir@ﬁ?@&%@@d?’ﬂﬁ%unonlae capsul ar pol ysacchari de

conj ugatTee conjuPdte Sologpbnawlas dilugidetd iangrgde ofa0. B AL &N 0.9% saline,

! mralﬁ%qhgrggt%ﬁllelfﬁ{er%é flr{%: tfihéllebuﬁn%%lrjlgéntrgte @Bé) 8%&9& in a C%Iass 100
i rmunogéni ¢ conpositions JuUs escribed: e presen

10 nvimeti Te doniupdte wapsiodddd € t8i&t any of the i nmunogenic
conpositions admnistered is a single 0.5 nl. dose
formulated to contain: 2 ng of each saccharide, except
for 6B at 4 ny ; approxi rel3saGerzatiosy CRMLO7 carrier
prot ei n;Si&. ek2fasioB cirbmetograpy mkdig(CUxBUAs(Uded toTlofile the relative

I h d sodi hl d d
CodM By BB ARl el SBMse Dl encs, Nt hods for

1areki ng diheiideniihogfethiecconpgptegadse codinped by rige slot-blot assay using
Str I@gﬁﬁ pneunoni ae serotype 3 (Pn 3)
pol ysaccharide covalently linked to a carrier protein
are al sdh BrS@Wr@@@P angh PEHEn ERDSAIANONE  Ward dlefeEtiRed by the uronic

Cormfd SRS L()wby é@a% | ragpeRtifelyf | Ele Rat.o?opeédcﬁmh@r béRin in the
resul ti n@rln a rol%zed Pn

ol S Blaendiel opluBse canBEr Hge Shai B P s9iRteR
2@ol ysacchari de w th angowl shczhargeagent in the
pr esenceof bivaleg cations resulting in an activated
Pn 3 pol ysacchari e (Ti1) compoundi ng the activated
Pn 3 pol ysaccharide wikgtinlapietini er protein; (iv)
reacti ng-hirgyl @@rﬁ&q%@%asa@a Ibymeerqiest eth& (H%@@uﬁ el de Biol.

and carrjer protein wt reduci ng a ent resultin
Prhegn. p@f‘?sg@c Rarfdex 5‘? f ?t'QrOer? 8?%% rFoféJ efratR e, totgh gaCChar'de

25( V) conagiratich aHVE @aoles df aladetyymbe sgi of sadmaadare 3
pol ysacchari dexarrier protein conjugate resulting in
an i mmunogeni ¢ conjugate conprising Streptococcus
pneunoni ae Pn 3 pol ysacchambxampleoyal ently Iinked to a
carri er pRigatdtioR-of 'SPAediéAifEEa s tRA B oNRALchdride SERDRE3
conprises (i) reacting purified Pn 3 polysaccharlde
with acetic a0|g resylt
pol ysacchari de; act : 0

3ol ysacchaneweornvaet sharqmmel ?ovs#as: olaemei:i from ﬂJneRqﬂreetstnmtran ofiniversity
My G2 i c n har j . de;
(i ﬁgf) P%‘E]?WJ“.' 4" e ac i %/%ri@%l\?%nf g p@é%az%%gr&d!hg cell bank
(i vyysteompes m@ﬁ%he activated Pn 3 polysaccharlde
with a carrier protein; (v) co-lyophilizing the
conpounded, activated Pn 3 pol ysaccharide and carrier
protein; (vi) reacting the co-lyophilized, activated
Pn 3 pol ysaccharide and carrier protein with sodi um
cyanobor ohydride resulting in_a Pn 3
pol ysacchari dexarrier protein 2¢onjugate; and (vii)
cappi ng unreacted al dehydes in the Pn 3
pol ysacchari dexarrier protein conjugate with sodi um
bor ohydri de resulting in an i nunogeni c conj ugate
conprising Streptococcus pneunoniae Pn 3
pol ysaccharide covalently linked to a carrier protein.
A net hod for maki ng an activated Streptococcus
pneunonlae Pn 3 polysaccharlde |s also prOV|ded The

o o . o




FIG 1 depicts the changes in IPD rates by serotype in

US children <2 years of age from baseline ( 1998/1
wWO@®B/143002001 . FIG 2 depicts the distributi orCDiS2007/086941

pneunococcal isolates with resistance to penicillin

(PCN) in children <5 years of age ( 1998). FIG 3

depicts the reverse cunul ative distribution curves

(50 oo | A o 2

revnar tri

| NVENTI GN"HTgE Tied Eﬂ“r‘ WPrktBPe‘%?H;?a”éth‘%? Y5 9 '”Oéﬁateg‘i?ed bottles

14, cob&@ingl &fy;ba@8FmBdium. f Trenhdttled veaus reubdtedh ete3diet meed without

199 - 1€ t e

et L SEib IR £ effhes e 2L SBEDRKRRRiSRa to mocuite o
5:h. seg éermgtoyéqrt@mag sgyybaged]mediym.Néy pHhef ADQTAITiCF Was mgintained

t heyig ét@nl@&ocluhﬁ cShbhdi@syiutidnl After th@ftargétedﬁﬂé‘él d%%@tv&él@%ached
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us i nfluenzae protel

o h@.qdeﬁ)r dthei rRactios s iaaUbated | a5 AN qﬁ fork& heyre follawsetby a second

henReiisR bfcyaKdddiohyB@él 4h8 irc@batBd ad JuOTd 205§%ur@f
purlfleqﬁﬁrotebn derlva er cul

D156, be TRl et e dionbetoRF (f el gy Fofpsites
3¢ hez-foirpsithl safingaidtemsielrad thaigh @ 0455 prarprdfiter ipto atretentate vessel.

t hepps gjﬁé(czuﬁﬁ ré%s%’fa‘ﬂﬁ%bé‘?(%é’\ﬂﬁh“@é‘wtl\?%hfsrpﬁatB%L#fér §¥8, 20x with

(enri respect

pol 44 phasnhate- btrfE@r ePth 6c el IRPAtwth Baling. vHIE eetgptaig was filtered
t echrlgve9.2 JFhage techni ques include
concentratlon/dlaflItratlon oper ati ons,

preci pitation/elution, colum chromatography, and
depth filtration. See exanples below After the

i ndi vi dual gl ycoconjugates are purified, they are
compounded to formul ate the iAfrunogeni ¢ conposition of
the present invention, which can be used as a vacci ne.
Formul ati on of the i mmunogeni c conposition of the
present invention can be acconplished using art-
recogni zed nmet hods. For instance, the 13 individua
pneunococcal conjugates can be fornmulated with a
physi ol ogi cal |y acceptable vehicle to prepare the
conp03|t|on Exanples of such vehlcles |nclude but

e . N




enhance the i mmunogenicity of an i mmnogenic

conposition of this invention. Thus, adjuvants are
wo@bden4ygdwven t o boost the inmune response and BCEUSEDT/086941

known to the skilled artisan. Suitable adjuvants to

enhance effectiveness of the conposition include, but

are not limted to: (1) alumnumsalts (alun), such as

al lum [1umheysdﬁjgzat@leoluminwvasrumgieah@%&:aaéhendeaiawa auotjrs mg/mL, and
sulfate n-water. e S| atl on
(i DF oo TSt CORBRTT I8 3 ol Alh PR 40P fgriaete vas

agestdred aLzh84ds nur anyl pepti des (defi ned beI ow) or

bact eri g%[t pr exanpl e,

(a) M5 %%_th\ﬁ’gk mﬁé 3\% %ﬁfﬁ?ﬁ% a| ning 5%

Squal ene, 0.5% Tween 80, and 0.5% Span 85 (optionally
cont ai ni ng varl ous amount s }hmieFr PE (see bel ow,

aIthoqu not qH§red fornul ated_ i nto subn1$ on

particl égpﬂgﬁ' finerEerige eparias felsashppideperpipe 6A
nicrofIU|d|zer (NlcrofIU|d|cs Newt on, MA), (b) SAF

cont ai nihgnd@herBrusdretne, 68 waswbiseed fl&ﬁ] DE%erald Schiffman of the
pI u§t9 @n@r&t?%?ﬂle@@d’@ro&k&ﬁlNew%@ tFlrb"r %?gragéﬁgf e ceII bank

m crofluidiz iMto a subm cron emu
1Oor %)l Bieier8e BEMpndr at Eorafaraenrjationp Aptvesting %’idzéur'f'cat'on Of the

(eglo%owsaébhaﬁtlw sb€ Ex&thpk (it @icteéﬂlhblb/&ﬂhg/?péﬁﬁc%ﬂbr( BAS30 I2<I(I))/a MWCO
rl Xxa ontal nin 0 u ene 0
et aiyabg e Aors Mo Bty 5feb s o e

conmponents fromthe group consisting of 3- Odeayl ated

nmonophosphorylipid A (MPL( )np gscribed in U S

Patent No. 4,912,094 (Corixa), trehalose dinycolate

1Y TDMPreratatianeof| Sefptype 6/ Eneudac¢ctalsyacchpbider &RM o [gonjugate
CWs (Detox(tm); (3) saponin adjuvants, such as Quil A

or STIMULON (tm QS ZJAc(uv%lﬂbrin m&ﬁuqaﬁéram ngham I\/A)

U S. Pgtent . 540 ed o rti
Gener at G e By pBlRPCH R o A G Re A ABATRAT Jie fe o be
conpligcedsiy ; sided pridvatot exidadion. | iGuogaiieys at sbratypel el saccharide were
0S ynthgﬁéd él:ndI doﬂﬁ%e@'na{%la&%ﬁ v%gkcelp ﬂ?th%&gﬁbweceﬁc acid was added
| ucosam ne osph € CO (AGP), or deri VatT ves
or tar@aﬂlr@ggortcn@iraé@m of QhquFprdwérohfelauforaw goyrs GfrP@6r- i kizg, reaction

andyqh b@dkoafcﬁ 29*’%3 ghd ReGtrditatith SvasPadrithed\®y dljuktidg3 thal@action

one su

2- [’(‘?%UF%W%% P’h‘?ﬂ%%'é%?/'ﬁ Sx aHAHIE LB PEIFE RN YA periodate was
2- Wmé&@mﬁpﬁmmzs C for 14-22 hours.

2? O [ ( R)Thg a%lile}a[l ree% ﬁ%l)ﬂx%t egsrc%g Shit t%%_a]ﬁi gla\[llgeF\Qd ’I?f)x with WFI
et radecano e ecano am no j % ucopyr anosli
e, wamgeh1GoK NNV@@ rRerolvaess B@geb(eﬁtatelmﬂ fyterled dmugﬂnsa 0.2 pm filter.

RC529), qphigls 64 vJa%réHerﬁhﬁd%daxﬁutrﬁQuc'f‘Séée%fnfeer Hﬂoo’f ooaﬁ*lLaglass

stabl e enulsion, synthetic nucl eot1 des_such
oI i 'wﬁﬂ'éq*t@atbp%% 5‘96\&@9%“ Hbarep%(zehfs?@ﬁ@é)75(®a@ 'y@m'@ﬂﬁ‘!
. 6, 2@oit4 69f; Iyophilizeyt Mkich&S wefUBFoUGBt tdtrédrh EldkipBiSiture and
3(]( r%gdsperp_de]i] nédlmeéhyl:sugfoxqe P&Iﬁié@éﬁgafdgaa&e/pratgwnﬁtlo of 1:1. After
I ntadftien ohgadiugr eyandmegttyeriden treopadige mbdlre myas stcubatkd i 28gC for
f ac{(%h L(rgVI' I%ﬁg\)nn o OS?&H&? }%9 h% qél(?’g)ﬁgﬂdhmtt%t Ferégtlcfnaﬁxﬁ]}e was

tunmor ne cost i mul
rml ‘é'éi?ld adith gpldsalife %Ve@tede@@ehyd‘{%‘yerﬁ EreRGhed &y aﬁﬁﬂft‘%‘rﬁf@d'um
of orElRS byahcubBion'dt Le%YioRs LOBOEEXI N such as a

cholera toxin (CT) either in a wild-type or mutant

form for exanple, where the glutam c acid at am no

acid position 29 is repl aced b% anot her am no acid,
preferably a histidine, in acédrdance with published

i nternational patent application nunber WO

00/ 18434(see al so WD 02/098368 and WD 02/098369), a
pertussis toxin (PT), or an E. coli heat-labile toxin
(LT), particularly LT-K63, LT-R72, CT-S109, PT-K9/GL29
(see, e.g., WD 93/13302 and WD 92/19265); and (7)

ot her substances that act as inmunostinul ati ng agents

to enhance the effectlveness of the conp03|t| on.
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The vaccine fornul ati ons of the present invention can

be used to protect or treat a human susceptible to
wep@smeoercal infection, by neans of adm ni st ePCTYS100T086941

vaccine via a system c or nucosal route. These

adm ni strations can include injection via the

i ntranuscul ar, intraperitoneal, intradermal or

subcut aneUufiute@YéREon Mixtorb avaau@agfratrecﬁmt@hset 5 i prefilte? into a

L PRt Fossilc AR ot Ml Mt O%Npghano sox

i s withedictioate-bbiferéd BaClnmFhe redéntgto evantiltered trrough atoL.sumiitkra

(as nas r
et ect; aFyoNNgaE o ih t%ﬂ@u%?s@%%t%% FlpGEP: 58 nEphE. ano
9t stherarsterlléﬁtlte@ti a@te)FBCTP@taarmmm a ¢ilass ob¥ d@aﬂe Tihg C@awaate was
vacghig adosec s sel ected as an anount that induces an
|nnunoprotect|ve response w thout significant, adverse
ef f ect 5. OBERNAREIEFAIVRA RN UgaSesRE G BSoh t he
pneunococcal serotype. GEneraIIy, each dose w ||
conprise 0.1 to 100 ng of 3& haride, particul arly
0.1 to 10 ng , and nore par |c arly 1 to 5 ng .
100pt i nmal Praparatiers ob$. RiermonéiaetGapsular Bolysagchaideberptynei 7ffe
can be ascertained by standard studies involving
obser vatg. %ﬂe@%o:ﬁéboéé?&ppbeahe vdaHTdSBféﬁteH GDRODS &Serdl® Schiffman of the

o FBaTieEty et Noh Yol s dibbotiet 6% G P el o Sei bank

adegysiatoe byd ﬁpéﬁreﬂntaham andpleartasting efr the pbigshcoraride ofeet Bvample 3.
pr el-sogzkt EIE;Y 'fé)rnt'entrapﬁt gﬂ%’ ﬁgrgeéltﬁﬂgcdr&eesé S?e% ﬁt%eaﬁﬂetn%te process
fornu Ion of pneunpcocc

“bol¢§aﬁ@ﬁatﬁﬁ%@ﬂ%f serotypes 1, 3, 4, 5, 6A 6B
7F, 9V, 14, 18C, 19A, 19F, and 23F individually
conjugated to CRML97 . Each Q0,5 m . dose is fornul ated
to contain: 2 ng of each s ?He, except for 6B at
4 ng ;  apprmxificaioelof O peundcbicar polﬁﬁefcblearrlderdohﬁi;téd of several

o%ﬁeg?rasjon/c? af?tm:ﬁoﬁ per%g(%I SO 8}‘Jec r?]qtgthq%/ermla éjorl]mudtq]rts'l (%or&tﬁl]tography,

205,ucandn@ﬂpéh bltn‘atcmr sta;ss ex8il prasadwes Weee pérbpuingd iab rdant ftesaperature

|nngm%gggkgwggﬁgcﬁgdlnges wi t hout a preservative.
After shakin e vaccine is a honmpgeneous, white

sus pen&%"ﬁ'ﬁf’%é?wh from ermenipnssbuiesPt SARRSYMOPRaSeEYPEHE were
Ch%cﬁ@erm%tedoéﬁd Ioﬁambrgﬁ osithe 18y RDa WaeCONRitar s Dedfiffatiét was
7vPnC vaccin

ket Pr ev
t o IR PREST S AR PNRS Rt B B b DGufef pmoves the
2%x clept mbiecul&Bweight ahedisn atomponegntpdronddise . highiee aléu@r weight
ot
Y RS st WNuEE bl e BhE LYo BIBROCT T LY,
level f Serdfigeotty geas apt forgya ptwp'tqtsav'thﬂé& ditpapiaimpugtiep were

at ;SrB(ﬁpn‘étédig'ch@ﬂt% cfoﬂ&er@r@ted-rdha didimarad %élhll&ﬂbﬁé‘dﬂﬁ@uth@ HBflom a

foll nated nC vacci

xeimksothan i Reeato cEThiE T HeRPSPRRES fitwpgon a
3tagadepst filienwaas theefilidr saasiacarders ehd polFsacpireeidemais aentdined in the
to ﬁ%ﬁ serotypes included in the 13vPnC vaccine is 2

4 and 12-15 nonths of age. The conpositions of
thi s i nasdumodige éNal) was @gqiqdat@ltbe Pelysagatarigp splutinngisem a stock

chi gl &utiords! &‘hféﬁ@tas flﬁéldccﬁ\ﬂé'rlrtﬁa%on UF'Q) @@W@O&b&bl% HY.  The
this invention ma urt her incl

addf" BT VRt [ §df'%¥r deRiB %aalloﬁstThSt f"{r?@ ﬁ%‘tﬁ"éed the target
3¢ aust@athatidd. ot ipestipithiidn @isberanbaied #iter averéStiededbatit £ Nagl/Nal

i ncl ude nontypabl e Fbenophllus i nfluenza, Moraxella

catarrhalis (fornerly known ag®Branhanel | a

catarrhalis) and All oi ococcus otitidis. Exanples of

nont ypabl e Haenophil us infl uenzae anti gens suitable

for inclusion include the P4 protein, also known as

protein "e" (U S. Patent No. 5,601 ,831

International Patent Application WX3/078453), the P6

protein, also known as the PAL or the PBOW-1 protein

(U S Patent No. 5,1 10, 908 Internatlonal Patent
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Exanpl es of Moraxella catarrhalis antigens suitable

for inclusion include the UspA2 protein (U S. Patent
wWOe®s/ 1837862, 146, 6, 310,190), the CD protein (UPE/US2007/086941

Patent No. 5,725,862), the E protein (U S. Patent No.

5,948,412) and the 74 kil odalton outer nenbrane

protein (U S. Patent No. 6,899, 885). Exanples of

A Iszium@eeaeu&h@tringéﬁwgreaaémtgeerafswﬁwltﬁ@pbmalfyolsurme@Iﬁé@b%har.de
|ncI i dentjfi Intern
ot D0 1 U Hlenrosstied Ties BURABRIT B RES dren e trough o

i nveedm éikermay al so i ncl ude one or rmre proteins from
Strepto
neanoni 18 PSP e B Lo ffon e PRlcEfcita of § SPAAERRELS uatiter
hoang qlai'éﬁ%ffeﬂ itled sp¢ium ghlerideagdlusioll  Pat ent Appl i cati on
W02/ 08%5%rt%% M\ﬁhlbd gplyédﬁaﬁarﬂ@%ﬁlhh&ﬁ\gaé flrther purn;l]ed by filtration

| nt er nati onal ation
conp@soh ?cS’ﬁEthJFtert 'mpéeenﬁkeemth@ﬁ NRRA Whe‘}*ﬂef AR therfgrbon
or fiter @aprindeel with & sodurhiahbeies selutiednThg ribdedvas tyrpiEnddl with the
Exa | pr i ns
o Rhsr Pl R T et B TR Lo G S PP
10 nt er natTihemalysdRgbaitle sAlufidr was FenasntiaBIBr08 37 88a MWCO ultrafilter
VOZRR4 LR %n MR yo§|§%7@10$6m6&@5&)28c§%% WER 3/ c,%nt%}h?retlon of

Activation of S. pneunoni ae Ser Ot Pol ysacc arid
f or0-02 sRfum 6*?98%’1*? i ghe raiwa%\@heﬁhe nd@QrUﬁkeHwF Atds2 n
pol ysacatar tdigsichmgirdeesatief {18a) icyiemy wad qumemiattee W|th sodlum

en ate a yd ou en cou led to

D g i b 5 F™ng B iR SbRE 8 gBep it Cohdieuviy
15 mihe§kTihe polgsgcaltpaitie sol(iianewas themipadadtdngnibe celumh. &lpder these
Vac&)'npiﬁéns ﬁﬁﬁ? |Hsls Bco%d @tth@}élsfrf‘ltdne% obﬁe&: bFldéWa@ecovered in the
specific i ne response In vert )

appﬂqutBEqu%ﬁomt“PFeC@‘éﬁ’er dihe peekyﬁﬂfeear@euvvﬁs ?@dd@r@kﬁ@h Hgh the column
sodiithBuprer drdalsilered Hrslemh £0.5 geitfitve oxi dation of

carbohy ate 0 charides prior to cqnj (W ,

L Car B DY BRR SO T Bgs Fonearaied utS AaD Ko MR fiter.
2@ p'ﬁie}tsacmitramvtbetmrtdlafﬂsteredwﬁhmu odate can result in

degr adeq ol aRFENbh A MkD. Lautch Rl MigloakslNdESo 2

present ern OXi'dati on procedur e ‘I ncor por at

perhedbreneéiied int staifdesp stesk pridaindTs.p Semples tvegstemened for release

(e. thtmgMHafhleunf@?p’bly)sa@HQndH W fieg sffoeged ve oxidation

of saccharid r%Ta %{ Tabl e 3: O(l dati on

Data of MBACIPrRRLGrzgHop oHOI:YS%&?P/ ?95 5xappie 3. nat i ve
2%neuno Pol ysaccharide type 3 * * l\/bq nol e equi val ent

*** DO degree of oxi datIOE rLder to reduce

vi scosity and associ at ed frf r% ion issues, the Pn 3

pol yfueparationief Serotype IF Poglnececsdl $ascharide — CRM;; Conjugate

hydr ol ysi s/ depol ynmeri zation using a mld acid, such as

acetic acid, citric awcﬁk,a%n sl dejdatigei d. Parti al

oxi datiqn. roduce "activated ol ysacchari de .

s car it WGP PERPRG Shaar BTy Cs e SO PRaT AR ey dipubation
3wsifogieEphbsat 23¥@. anount s of an oxi di zi ng agent. Any

| ect
ﬁ;dfgx;?ﬁ%g?%b%t JE) r}ge}]c%grl?g@ﬁﬁ% % ér}c%bt?a?éd nd %‘Hﬁlt&@é 10x with

sugtimhbRiadAs ef] 4 Samsingea G@% W\éc@ mer@@fmeu rﬁherretp@t@@s\@aefﬂtered

perm@ﬂ@{ggzqmqmgglodlc acid). As dlscussedabove a

preferred oxidizing ent is rTPerlodlc acid in

pr esenc SRS K}:aY"%ﬁwf'"e 4qtp JAS mlqgiassfaniisztion bPH'e% 50 mL target
3ol fins antdnan-frdeen & -1heanopbproiall y purified (e.g., by

diafiltration versus buffered saline). Activated Pn 3

pol ysaccharide can be conpound®d with a carrier

protein. Carrier proteins are chosen to increase the

i mmunogenicity of the bound Pn 3 pol ysacchari de and/ or

to elicit antibodies against the carrier protein which

are diagnostically, analytically and/or

therapeutically beneficial. Covalent |inking of an

antigenic nolecule (e.g., a polysaccharide) to a

carrler confers enhanced I mmunogeni city and T-cel
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As described herein, useful carrier proteins include

i nacti vated bacterial toxins such as tetanus toxoid,
w@erBas¥ds toxoid, cholera toxoid (e.g., as deBCYUkm®A7/086941

in International Patent Application WX004/083251), E

coli LT, E. coli ST, and exotoxin A from Pseudononas

aerugi nosa. Bacterial outer membrane proteins such as

out ter eI NGr cyaﬁmtzea §eroty;%3r7|Fn§nc|i to:rarlsf &lidrd Mr&ighelitd room
rotel ns e cocCa ace. 0
P hRBe B P Rk BRI SR8 SoienBilraden Phnt s atter

A cahe Gdditigy & setilumpntyenmmmms«dnder thidlareadiph mlasl Sncubdtédi en23 € for 8-
pr o]t 'hBurQ W%a%:te%oﬁraghmgdwerg 5L‘?e'ncﬁe'00tbgvth§’ a&&ﬁ%'ﬁ 3? sodium

oval bum n, henoc ne seru
%l me@hYdf'dﬂprﬂﬁqbﬁt'Cé‘cﬁté ‘Gifer #o erwrs-vat i ve of tuber cuI in

can al sanhb&ehsA rAigtufAvad Qflut@dt Qb%IHSNlthAch %Elﬁ’fer% transferred
carrier protein_is the nutated diphtheria toxin

S A ] o re@rst'%rfwrter%wa% \figherea

act ioxawiend0 B é’anpelay.samhaml sletiaatebutigre salinel NTHE xdteHtdte was
IS e shell frozen) and
colﬁgeﬁqmgfg%i Zﬁﬁrﬁgatlon is carried out by reacting
1G he act iThatcegju@te Solgminyesclitiad itale sSeharidertageiorfél hmg/mL 0.9%
M XHEE Mot e SiGH Gitdt8d FUENHBC SHRBINES MOSIAHEs 100 hood. The
cyanobor ohydri de. Unreacted al dehydes are then capped
vi eCo8bEPIaMaB S %i-eCr educt i on. " The conjugate is
puri fi edFot enalacteriytioni oitHel dohjagatese¥ @xanple@hosphat e
buffer foll owed by buffered saline), giving a fina
batch concentrate of the glycoconjugate in buffered
1%al i ne. The above di scl osuEsang@eddal |y descri bes the
presen [
D ot oI R Ry A 3 ERelReRace; ‘ﬁtfwo%%%%*f?&?:?%yﬁé%’*
exanpl es, These exanpl es are descri bed solelg th
pur pose SPIPYTRGE SR EhVas tRerd Trofp DR dedr lf’c?’Cmﬁﬁ‘iat‘ of the
t heStStedmeve@sfrtytohBIewmoﬂmBrduklyEWb(E& EBoarimiperalJon of the cell bank
Pre ti n Pneu suI lysa
Ser¥ ?t)e%e % Fﬁ }eat onE% f !fe'(;ﬁ%rg h%rv\e\%tmg g’ndc &rzﬁcatlon of the
20Banodysgcchpridau ﬁ@mlﬁwmee? olfqrpearmcmh@rbtsee ﬁeajnrﬂe om t he
American Type Culture Collection, ATCC, strain 6301
Several generations of seed stocks were created in
order to expand the strai nEXH®Pledfove components of
ani nRteparadtioh bf SgRtFIeatdAPTeumokoctal Sadtthridd)- CRMMZ; Conjugate
addi ti onal generations of seed stocks were produced.
The first additional ek %atg Eage froman F3
vial, and the subsequ made from a
2yvial of Gonirers of sergtipe i 'GAasacgearde avérerihavBskand,icambined in a

Ver @a&bR VB&sel. I 98&im (asetZ@Cafas%adad Sy ﬁt) e i ;94 gloy %ﬁdﬁ gkid@®n was
a Cr opreservatlve In addition to froz

| yo?ﬂﬁﬁ'qdloi’éﬂ the RIPsenge PEsogpuapRETetate Y '”Pht?t'?@tfoé éﬁ éf‘ AfS BR3°C-
For cel |Thbaa”a:l4vembﬁpéai(ﬂbm oixtu@l Wa< gbicghtegedvane dgfitedad i10x with
a S%!\? qgt m%-(IjIS Pr . qBOI’E R/IWCES% mrbganec ellhe retwﬁta% was filtered
concent rated % cen ugat on, spent medi
ﬂ}eﬂhmedhaéﬂdmmﬂwr pellets wer e resuspended |n fresh

medi um GeRt Ay sécc%ardé%%%?ﬁ%dn\d@d wiHCUcRRe followed by the
synthetic glycerol. Fernentation and Harvesting

Cul 39itigs of 5N ehe THbFRPHEE d8f | ackyaied ﬁ%‘rcléartj@e%ﬂdt GRMig7 mixture
I NOE!8t RiaBo)SeRilBOliritd @50 MDYl NIPBili2atiS® Yothés SU mMIE eirgstill) and

The bott | t 360C 2 C t hout
agieﬁhgﬁ%%he%f?h%r&a ‘E&Pfﬂ"a'tzs urar ements wer eWnetouA seed

bottl e was used to inocul ate a seed fernentor
cont ai ni ng soy- based medi um Al pH of about 7.0 was

mai ntai ned with sterile sodi um carbonate sol ution.
After the target optical density was reached, the seed
fermentor was used to inocul ate the production
fermentor containing soybased nedi um The pH was

mai ntained with sterile sodium carbonate sol ution. The
fernmentation was term nated after cessation of growth
or mhen the morklng volune of the fernentor was

o - " o, o A NA 7



sodi um was added to the culture to lyse the bacteri al
cells and rel ease cell associ ated pol ysacchari de. After

wo y®BngE704 he fernentor contents were cool ed. TPET/ps2001/086941
the lysed culture broth was adjusted to approximately
pH 6.6 with acetic acid. The |lysate was clarified by
conti nuous flow centrifugation foll owed by depth

filtratigeanst QodfiiAm maeriaf Weker @qu@ﬁ‘t tcn r@(Eln afetn@EMBLE and

process, e fer atio of abou
PSP 1 BRSKaoH TRt BP ¢ SectagPgapieibs migpre.  sodium
derwangbomsdmotea(amem,g/ntlhms eddibdf dheeedation was ingstexded at 23°C for

i no t C t

sy HnahE O BB AT byt Uiy pighuges were
SThedueaeheentyathiecrtlditias of éloﬁfimb@@hyﬁfl@ee.by drayigationogt &Y C for 3-20
gr oyduks. or when t he working vol une of the fer rrentor was
reached._ An appropriate ampunt of steril

deoxychJ &2 GBl’U‘ﬁﬁ“Wag’a%d’d%tad 18'f?'hé""@u?ct'%rsé"’teoa%t%”srf\e"ed
a Qhbdgh a@nmptemlaetrnm@ airgtebthe Vesedl hThé @abtomemikinge was diafiltered
bac{oe(r InﬂI /e htlaél @\Pl?; {I|%§esde a‘n:c? #(#{ w@ﬂ%fﬂ?a{?gn usn(t)%‘timM succinate/

sacchar
1%@9%@4@! byffer ipHAYi watre@ntatef\ms féteted throught 0.2 am flitet ween

8 and 24rhhaihRgdb %ltﬁt@m\%a&nﬂ{e@ tBQJ R84 c%od% P 3ffng 5mM
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The pol ysacchari de solution was concentrated using a
30 kDa MACO filter. The concentrate was then
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Exanpl e 9 Preparation of S. Pneunoni ae Capsul ar
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cent r i'eR§et ghows hedARomaire MeAWEen (SEagfdieged in pecleds serum

persaids, foRAGRP twoSeises yspme 4 3vPrWh€a’ceinB tAhret.@eﬂ the atgbelvsrs was

was di carded and the]c oW rkajS LHe té) bg en h

25 %?ﬁa SEY"RAE EFRODES "RBLYTE g ¢§fedata demonstrate that
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I niti Y, e supernatant was recirc
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depth filter assenbly and through a 0.45 nmm nmenbr ane
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product Vas Pra IPErT €8 Hroug gge 8 gs t h 9
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wer e ormed between C. For an ternate
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andsehn eR fohall abdcerenaérety@ésomesah des@isi bedr it @sml 6f the

1. Purific flca n_of

pol iegcg%o@ﬁaeFégpeé%wgag at ¥es ieﬁgerglat easp 4- P cF ngherCEhanathose at
coneekilr(hbsebmé)di afi | trati on operati ons,
precipitation/elution, columm chromatography, and

dept h f"ﬂhE”@ﬁét@”re%ﬁ&Bés té\ éacﬁracﬁguf(ﬁ/ﬁ’n@)egé?:cﬁgrsfe@&%q were
room tenperature unless otherw se sp

2OCI afaiupied fﬁ%?@fumr@ﬁﬁst%é’oﬁ"etf%?éﬁ?’drgr%ﬂ uﬁ*%é'teb‘f foy gpgh serotype
ges\lfvérle%eﬁs%raﬂﬁumm&@r@&f StWHRR V! @ncemz raa?eft 12nd6, and 39
iafiltered using I\/y\CO fer iltratiaon
wasa”é’c{':‘ maFed ual #g%seo TUm phds S?{%t%’%e Buphy GPdy egpgnies in
9. Oamrmalafrectenwrwt a«bnvan@dmeedme rveerde @upemr de Wihase Nnetu gheived non-
e di )| P fRERAAGTY Snd 5&%* BPwE‘él&iﬁ‘gf tHé‘%hm%leQtron\@h%ﬁle (data not
bi opol yners such as nucl el c aci proteln and
2Hol§p9¥Bthari de. The pol ysacchari de was precipitated
fromthe concentrated and diafiltered solution by
addi ng HRefdllptire alatgtiodikats dlatithe ABvREC gaoc@edorfriutaddd with aluminum
co ) C
nﬁﬁgéﬁaget ,s(‘?{;\m%n?g]emcﬁf é%b{\fflrtééteh((, ﬁa’rﬁ ?qﬁ’)%taa‘% gn%fﬁﬁy ?e%ﬁbnses to the
pol BnsumedrsedldedndBlapr ratispeahatidesnaentaiagst un etiie ovacaingepnch these
fi | fegfondddakcNBsdidtéd @lte foMfordl 8GRk Arhe ([BRsesUBNVER S the

14 does not precipitate; therefore the filtrate was

3G et SevRiR4O"P SPFFéypﬁélf%’a’meudga?ﬂ“eWﬁ”bl ?‘fﬁ“ Y404 are consistent
r eswithiHistbricapdspondebfudtdils ythé aeptavatldnaforrg@ations odi um
chl oride solution through the precipitate-containing
depth filter. The filters were then rinsed with
addi ti onal sodium chloride solution. Sodiumi odi de
(Nal) was added to the pol ysaccharide solution froma
stock Nal solution to achieve*i final concentration of
0.5%to precipitate HB (except for Serotype 6B, which
had a final concentration of 0.25% . The precipitate
was renmoved by depth filtration. The filtrate
contained the target polysaccharide. The filter was
di scarded. The pol ysacchari de was then filtered
through a 0.2mm filter. The pol ysaccharide sol ution
was concentrated on a 30 kDa NMCO uItrafllter and
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t hr ough
car bon.

wWOowRaR/1#3780di um chl ori de sol uti on.
conbi ned with the pol ysaccharide sol ution,

then fil

a depth filter inpregnated with activated
After filtration,

tered through a 0.2mmfilter. The

pol ysacchari de sol uti on was concentrated on a 30 kDa

MACO ul t

sodi um chl ori de sol uti on.

rafilter and the filter was rinsed with a
The pH was checked and

adjusted to 7.0 0.3. The ceram c hydroxyapatite (HA)
columm was equilibrated wth sodi um phosphate buffer
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m xi ng, the oxidation reaction was all ow
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Step 4: Lyophilization For serotypes 4 , 9V, and 14

the concentrated saccharide was m xed wth CRML97
w@arsitgd7oprotein, filled into glass bottles, PCT/US2007/086941

shel | -frozen and stored at < -65C. The frozen

concentrated sacchari de-CRM 197 was | yophilized and

then stored at -25 + 5C. For serotypes 6B, 19F, and

23 FraBleSP &C pridufidnaEOBAGMIE fdF WZWORBbVBSruAddOR Folldvahy Wa's

cal cul at edmuniza@ohiwith Fwa Db8és-of 334y alent Posanococmaktlycabnjogate

in the conj ugat | ofsvke@act1 on m xture. Sermicwrerd 3C di d

not requi pReSHCr 0L addi tRAA. The.cpncentyaked Ratio
sacei¥Pde was then fill%"Wto glass bottles, Wk4:Wk0
shel |l 4frozenrsand stesred at16< -65G8 The frogen 16
concentrat edssacchasi de was | yophdsl i zed ande t hen 4
stored at -28 + 5C16Conj ugati on Psocess Twee 8

conj ugat i on <processss wer e2used: @queous cHAj ugati onizs
for sarotypes 4 , 92 14 amd 18C sand DVSG1eonj ugati en
for s8rotypes 6B, 2%F and e3F. Aqueous Conjlugati on Step

1: Di7ssol uti®dn For ederotypegs 4 , 9V and 14128t he 16
| yophavl i zed @&cti vateed sacchari de- €RM 197 mi2gt ure was 16
t hawed and equilibrated at2room tenperaturé The 2

| yoph#d i zed &cti vak®d sacciari de-BRM 197 wa8 t hen 64
recontituted in 02% M sod#um pho$phat e bubPf4er at a 25
typi d@ﬁ rat |<© of : 148L of kﬁaffer p<@r 16 - 25429 of 128

10 v, P@‘P'S @%FC*E?H%TFFLB@”'F’W °f§érr"6fr‘37'p'éd"’fﬂa' "FPR#S Y"'@Qét‘r?a&‘ﬁ”t group (n=12)
xture was incubated at 37 20C until total

di ssolution for the serotype 9V and at 23 20C for

serotypes_4 and 14. For serotype 18C, the |yophilized

sacmr econstituted in a solution of CRML97

in 1M di basi ¢ sodi um phosphate at a typical ratio of

0.1 1 L Svédys o Tom-@is6s pluatparguer rebbit ohmGRML9&sponses  to  the

sol I : ]

corlbispEehprdl (88 ok el odd, oy AR 3 13venc

di s\aefing Vi, OFT‘MQOB‘I—FWat'@StCéH‘eaQRMW iPfoteip o chdevs Zealand White

106 ONab s viddre %%lz%ﬁ@&?am ub@BHyZat weBk b 4Aa WeBk 2 RAAGddRB of 2.2 g

For serot gg 9V, the conjugation reaction was
i ni @fi eacdd y%@ﬁﬂ’irf‘g“tﬂﬁleo%@& u%@?‘ﬁﬁo[ﬁé%‘?@d’f‘?d@ three vaccine

sol MB%éPéhoﬁéOQa YL (S oﬁ%iﬁe&ﬁju@a@d to brATBI 65 154HPEiree
C or Sa
cvsagoraiNss e B e Al SSHRERE U8 LAl

Thecmmemmwa& ti@adjivaanatrieslugedsd. o 23 20C and sodi um
chloride 0.9% was added to the reactor. Sodi um
or ohydr, ol n. d 0

190501 5 SgHRyRO SR i, Elplies o8P o GREIE CoBRIENS were
nol @/awa@d HardndleG ElHSArﬁrwtwuolmmt-m@dlat@at @A frmasgrmg ismctlonal
hougrtin@dy. ZBe intAtme reSongsikate @oMBsredl bétWE@rdthWtr%th%ﬂ g

v}
chlorlde09%andthe reactor was rinsed. The dil [:P
conj ugaLrl

o I P sl M Rl lelten o Rk B ABhagy i agtoen

18GpetifielgSaelj| Bfat Acdnmonelaacnalyeafs skaw theratio af @MThaluasidi week 4 to
h 0 d
20, NS0 PIEHERe 34 e O JEET olerkfuuBf ahKS greater
sac%,el"ll&? i'Q@ét'terFH'éa”rf@&dﬁ orres UICBMWQ’aPW@ﬁJ H’é(t”éﬁl‘efeéﬁepi'Q” of S.
26hebPBhise Bbe 48, the P8vPnENRctifeNE ﬁil@foﬁn%@ fdd&ﬁdn%ﬁ&ﬁlgodles to
u‘ﬁ7 20C and the. re c%}aon was |ncubat _%b 7% gf
5 reﬁ*ﬁ%efltaé%eﬁ”ét”ar Q”?%ﬁ”aﬁeﬁu%’é@ le Foc Ay wo
O 9% sodi um chl ori de was added4to the reactor. Sodi um
bor ohydri de sol ution (100ng/nL) was added to achieve
1.8 - 2.2 nolar equival ents of sodi um borohydri de per
nol e of saccharide. The mi xture was incubated for 3 -
6 hours at23 20C. The m xture was diluted with 0.9%
sodium chloride and the reactor was rinsed. The
di l uted conjugation mxture was then filtered using a
1.2 mmpre-filter into a holding vessel.



Step 3: Utrafiltration 100 kDa The dil uted

conjugation m xture was concentrated and diafiltrated
wWoRa/140m kDa MACO ultrafilter with either a nPCI/Os2U0T086941

15 vol unes (serotype 4) or 40 vol unes (serotypes 9V,

14, and 18C) of 0.9% sodium chl oride. The perneate was

di scarded. For serotype 4 , the retentate was filtered

t hrigmaRizatidhs daimsithdr|the 1 3vPARS ioR 1 BIFGPESSCRMILY, U&cine, neither could
(sacchari de cont S ste

ent) was perforned at thi p. Ste
1 SRRSO Pl gl THF S dt pShdorafioyt Fdie O Hevees
f ormédsareaigralype 4 conjugate. The HA colum was first
neutralized using 0.5M sodi um phosphate buffer (pH 7.0
+ 0.3) il L d d. Wi 9 " )
chl or i dgﬁ]dcf’hg@g?’ﬁt tess, brég{'_tg n't”évlféetg( @S%WE@“W Rade 13-valent
3 oarfedmeeacealtvAecineonalisacieridesiaresivcesaltighas serumgg@ titernand overall
ThegrebUIRctvRS aﬂ@&oﬁchw& thaR s &6 BiftCdePoRBARNEGR Adnedr mixed

flow rate of iuﬁ$0 /mn. The product was then el uted
wi t WP SRR U R Yosphat e buffer at a flow rate of <
2.0 L/mn. The HA fraction was then concentrated and
diafiltered on a 100 kDa MACO nenbrane with a m ni mum
of 20 vol unes of 0.9% sodi um chl oride. The perneate
was di scarded. Step 5: Sterile Filtration The
retentate after the 100 kDa MACO di afiltration was
filtered through a 0.22mmfilter. In-process controls
(saccharide content, free protein, free saccharide and
cyani de) were performed on the filtered product.

I n-process controls on filtered retentate were
performed to determ ne whet her additiona
concentration, diafiltration, and/or dilution were
needed to neet FBC targets. These and additional tests
were repeated in FBC sanples. As necessary, the
filtered conjugate was diluted with 0.9% sodi um
chloride in order to achieve a final concentration of
| ess than 0.55 g/L. Release tests for saccharide
content, protein content and saccharide:protein ratio
were perfornmed at this stage.Finally, the conjugate
was filtered (0.22 mm and filled into 10 L stainless
steel canisters at a typical quantity of 2.64
g/canister. At this stage, yield, saccharide content,
protein content, pH, saccharide:protein ratio and

| ysine content were performed as in-process controls.
Rel ease testing (appearance, free protein, free
sacchari de, endotoxin, nolecul ar size determ nation,
resi dual cyani de, saccharide identity, CRML97
identity) was perfornmed at this stage. DVSO
Conjugation Step |I: D ssolution The |yophilized
activated saccharide serotypes 6B, 19F, 23F and the

| yophili zed CRML97 carrier protein were equilibrated
at roomtenperature and reconstituted in DVSO The

di ssol ution concentration typically ranged from 2-3
grans of saccharide (2-2.5 g protein) per liter of
DMSO. Step Il: Conjugati on Reaction The activated
sacchari de and CRML97 carrier protein were m xed for
60 - 75 mnutes at 23 20C at a ratio range of 0.6 g -
1.0 g saccharide/g CRML97 for serotypes 6B and 19F or
1.2 to 1.8 g saccharide/g CRML97 for serotype 23F. The
conjugation reaction was initiated by adding the

sodi um cyanobor ohydri de sol utusn (100ng/m _) at a
ratio of 0.8 - 1.2 nolar equival ents of sodi um
cyanobor ohydri de to one nole activated sacchari de. Wl
was added to the reaction mxture to a target of 1%
(v/v) and the m xture was incubated for over 40 hours
at 23



2C. Sodi um borohydride solution, 100 ng/nL (typical

1.8 - 2.2 nolar equival ents sodi um borohydri de per
worei0e/18009 vat ed saccharide) and WFl (target 5% @1/U$2007/086941

were added to the reaction and the m xture was

i ncubated for 3 - 6 hours at 23 20C. This procedure

reduced any unreacted al dehydes present on the

sacchari des. Then the reaction m xture was transferred

to a dilution tank containing 0.9% sodi um chl ori de at

< 1%0C. Step(lll: 100 kDa Utrafiltration The dil uted

@@njlugat g Fi xtyremwas fidtered threughsa 4. 2«<nmfi lot er—

ahd |concEngr ated @ndixdi i 1@ erel o a J0EKOE MBCOE £
@enbr ane vEth a m'ni Fumof <15 v&l ufes of 0. 9% sddi (i ©
¢hl oride (0.01 M sodi um phosphate/ 0. 05M NaCl_buffer

vaslsed for serotype @3Fr. The par neat s di; scar d o)
The |r gt ept at m§¢g%qumwmgy§m§zgg‘\é@ﬁm$iu4§.%§m8
A i nE|prgcBs 5 SaTep R € deTcom @1 TRmBE Yas AARE QB 5 3
thi t agel SIV/N HENE B [ iR Eidgts e The 8 9 »
§e was onl Qerf?or d For sBr oﬂyp%’; 23F. ﬁ'hég‘ Ea o
%I m was equitiBrated ®ith 0.0F MBsoffulr & T T Y

osphat e/ 0. |05M sodi um chl ori de buffer. The filtered

-
~—+

nt ate %srcot yRe 23FL was | oaded, onto fhe—coLum.
washedgwi th 0°01°M Lodiim pRosphat®/ 0° 05M $odium®
ride buffer. The colum was then washed with 0.01
di um pgosphate/ 0. 9% NaCl buffer. The product was
el uBeg§ WM<h €. 0% Mssodi um ghosphate/®. SM sodiime
ri deﬂ!bgfé‘?. Step V€ 160 kDx UtrdfilPration The *©
ntate Trom 6B and 19F was concentrated and
iltered with at |east 30 volunes of 0.9% sodi um
Ci The permeate was di scarded. The eluate fram
Wb cpncentgat gd ang dicaf id t eped3wi &h
f 2202 woBUBBsCof F® 8% i BB §F g TG G 8
Sv@ls |digsTat Pegd = BtRR VI 3t &rT e R Mg at BSho ©
¢ &ter tAe 100 kDa ®MCO diafiTtr@ati on as
pugh 0.22 mmfilter. In-process controls
chari de content, free protein, free saccharide,
O gnd_residual cyanide) were performed on .
the |filter8&|@oddctB | Mpr dtessecomrobs on il ered o
retentate wenne perforned to determ ne whet her
addi|ti onal geconcentration, diafiltration, and/or
ol | §ti ongwBr ¢ meededot oeet FBE tar gets.2ThEsexand
difti on#l ¥t ests Wer€ répedted m FBC Sanples. As ©
recessary, the filtered conjugate was diluted with
0 §odi um hlg)ori de to achieve a final concentration
s than|0sH5 g/ L5 Rel egse tigsts for saccRarider
<
 sPRotB{no@nt Bt Jan® sacthall de grbidetn, tap a8 3
“@rgog Eﬁéﬁsgsr%e gaﬁﬁgﬁa%ﬁgﬁ%i—
g|fa|l tered| (@22-my akd B 11ed into~10 L sBaiml es
| ‘canisters at a quantity of 2.64 g/canister. At
stage, yield, saccharide content, protein
@ ent, pH |Faccharbder g ei ngg atd 0 ANdol YSIi N® ~ o
B ent wefe|perfBrnfd & ihprofess’ contrdl s’ REl edse ™
@i ng (appg¢arance, free protein, free saccharide,
toxi n, enpl ecul ar si ze deternination, resj,dugl
i de, r8si dual®DVBO, wsa&har Ble i dght i¥y @ndsCRELOA
tity) #as perforned at this stage. Exanple 15
Forrul ati on of a Multival ent Pneunbcoccal Conjugate
Vacci ne The final bulk concentrates of the 13
conj ugates contain 0.85% sodi um chl oride. Type 3 , 6A,
7F and 19A bul k concentrates al so contain 5 mM sodi um
succinate buffer at pH 5.8. The required vol unes of
bul k concentrates were cal cul ated based on the batch
vol unme and the bul k sacchari de concentrations. After
80% of the 0.85% sodi um chl ori de (physi ol ogi cal
saline) and the required anmount of
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succi nate buffer were added to the pre-I abel ed

formul ati on vessel, bulk concentrates were added. The
w@e@pasyvd on was then sterile filtered throughrEr/0SDa7/086941

nmm nmenbrane into a second container by using a

M1 Ilipore Durapore nenbrane filter unit. The first

contai ner was washed with the remai ning 20% of 0.85%

sodraBe7C 3l prdufien@e OPA iers @Jr REbIIEM@H PHAS PABWINGNAMY Rization

t he sanewlth Tive Dosas@f tHvdlent Prlinionda@al aecisesc ond

contai ner. The fornul ated bul k orasiteid xed gently during

and foll ow—nﬁq—ﬁre—adorﬁwmt—but—m@mm—ptmsptmﬁ
The pH was ed "HRPSAEREES) ed (irde PsORSSBET Y. The'3VPnC

f or mul at edTr o ?(k(nr oduct was stored @M@ 80C_ The

f or Fiptmead ek K prdastutt yiRoci | Visek 4 nt gretGpe Weeks | Ratio
boroshiTcatesgiass syringeg obtaifsed frOm Becl o 32

Di cki Ason. THe vacci4ne vvas1m)n| t0|4ed at negul ar4 8
interfals for, turbidjty tolensuretthe unjformty of &
the féd ling Qper atign. Thegfill edyvacci ng (Final 664
Produest ) was sst or edssaat 2- 86C. Exawpl e 164 32 32

Im’run?{;gem ci @/ of tfe 13- V@I ent Ct‘f’nj ugat Vacci; e To 186
dat e, 14t he preclini cag st udijes per 6or med on the F3vPnC ,
vacciiee haveasbeen im rabbi#s. Studi es #HI01- 0024 and e
#HFO]J%)OSG re desiégned to i ndepéndent | exam'18ﬁe theg

the effect of aI um num phosphate (AI PO4) adj uvant on
the i nmune response to the 13vPnC vaccine in rabbits.
These effects were characteriggfloRyy72nti gen-specific
5ELI SA for serum I gG concentratl oﬁs and for anti body

function by optsnepiRaeradyre for Ssetyp TPRgUMEOGEs!

#HTO01- 0021 Study #idbedndHiel exm cg.quggm,nabl I [ ty of
t he 13vFE[§1)C vacci ne V\%t guvant to

| PO4 _
vacci ne CORHE SPELG |pA'y‘?ar?ﬁlﬂﬂ5 r‘@%rﬁoh‘% af‘ﬂecomb'”ed n a
pneeacioovestel st indajeuets artepperating eidBi Q. NW&an]tBe/t%m(berature of the
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