PYRROLOPYRI M DI NE COVPOUNDS AS CDK | NHI BI TORS Background The search for new
t herapeutic agents has been greatly aided in recent years by a better
under st amsionglooi3iilhe structure of enzynes and ot her bi orolraEPadess@ssoci at ed
wi th di seases. One inportant class of enzynes that has been the subject of
extensive study is protein kinases. Protein kinases constitute a |arge
famly of structurally related enzynes that are responsi ble for the control
of a variety of signal transducti on YAGRINEses within the cell. (Hardie, G
and Hanks, S. The Protein Kinase Facts Book, | and Il, Academ c Press, San
Diego, Calif.: 1995). Protein kinases are thought to have evolved froma
conmon a wﬁﬁ"—@@i% due to the conservation of their structure and
catalytic function. Al nost all kinases contain a simlar 250-300 am no acid
catal yti gy, Q?%hﬁt e fork A4S J{g@a(nebgndcwe%an?c%ﬂpet ifons Wbl Mbiduldke
substrates t hos % P/ ., pro
pr ot ei n- %?QeﬁéP‘tVﬁ‘ryééSﬁ?rH% kP‘i’ Blaﬂgge”étjﬂng'”te%?ﬂ?é%'&’éerﬁotl fs have been
identified that generally correspond to each of these kinase fam lies (See,
for exaanE%HN@gé% !&%%éﬂ QHunt er, T., FASEB J . 1995, 9, 576-596; Knighton
al 07-414; Hles et al, Cell 1992, 70, 419-429;
Kunz et al., Cell 1993 73, 585- 596 Gar ci a- Bustos et al., EMBOJ . 1994,
13, 2352‘!\%3/650}np0§iﬁbr@%%@dmesﬂﬁlmtﬁi %dﬁdv@@-%ﬁﬁurﬁﬂééﬂn&tyeare %Ma@@@laédéharAsSb@m ing

by affect a_phos tran eosi de triphos a
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phosphor yhtigenon events act as m)l ecul ar on/off switches that can nodul ate
or regulate the target protein biological function. These phosphoryl ation
events are ultimately triggered in response to a varlet)( of extracel |l .ul ar
and ot herVQYYHGI0 diggasin PELPO oS IUNCNS B9 2 neeyee Biliseshmedtipe SRG
cheni cal véiereestBe sitgpealns i bognd,to osenslosed Iyhibe kpostreat Skdhowk’ Therih f/avmuoblegy
radiati 0’33)8@?65 §15-37) a.gae%eoee,ﬂtosm ¥eid Rding 6k kgen% at])@?qﬁt that |E'te?ﬁér€hlé5| n-1

(re-1) tunor necrosis factor- \ actors
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regul ati @@gr@éedt b8 tkeebthermbli, @he MRAYsUILLER A#2@Sd & Rs8SHECWRT £ AsMbiidnabresHTal

cel lul ar @P%,g és trtﬂ% red by protein kinase-nedi ated events as descri bed
above. THAYE FOLIALIS'RAMPSE "but are not limted to, autoinmune

di seases, i nfl ammatory di seases, bone di seases, netabolic diseases,

geur ol 09'Aﬁéﬂnatﬂf@dm9ﬁbﬁso(3§r&%ﬂ%'f ahd \b‘?ndﬁtbs&%ﬁ@ensc@@(?&{oalltﬁéﬁéjr ébV%&Hlln% via
i seases,

i ceaaes e menons The o uat AL HE ek REPare e AREPE PR BIHFATa,

chem st r putoesdfullpdsqay totreluce &i inasLe rashorise frovescihdted me gn eadi@ddr iav@& Lagsponse
t her apeutyGag&nLs 19doNiphing! BQn7918r7§€€ EABSARY cortbdCRIPINE L daBhifipid B -chol

manmal i an cell cycle are regul at ed y various cyclin-dependent kinase (
conpl exedeNSFRFE AN HREOVET PRY neegimnensity akje Eﬁ/&vﬁrco“'ffﬁg‘;eé‘”teéﬁ‘ﬁﬂseﬁﬁs EoHpr f%Se at
| east a ®apaitiyB vacc(nk i@grufdDi&r 4/t 1909 Viccmed 722 192@20At ory (cyclin) subunit. Sone
of the nore inportant conplexes for cell cycle regulation include cyclin A
(CDKlI -also known as cdc2, and CDK2), cyclin B1-B3 (CDKl) and cyclin D1-D3
(CDK2, CDkare ICHs neesbm)'mpr@y%q Yagolge E"@IJKQ‘)U“O@&@WOGTPO%“I%§@3&8%@%)’(‘@“@&9
i nvol ved ihfuse RsdohsLcul ar phase of the cell cycle. Not all nenbers of the
CDK famly are involved exclusively in cell cycle control, however. Thus
CDKs 7, 8, and 9 are inplicated in the regulation of transcription, and
CDK5 pl aysTAAEMEN® OFTHEANVENBIONANd secretory cell function. The activity of
CDKs is regul ated post-translationally, by transitory associations with
other proteins, and by alterations of their intracellular |ocalization.
Tunor deVibk pmsentinvestos| lese dymarstrated #taé daogint lor gem@iopeniatdmneoaltiorsrrosndsing
C(i;%[(egm atph@BulftE akHIES daﬂdry'fstkﬁérﬁs érﬂ%ti@énﬁﬁtﬁrewﬁﬂﬁ'@@t@bi&@ﬁb ﬁé]ﬁﬂesid@ilrﬂle& Mgy of
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cyclin A/ CDK2 and that it may be possi QI e to devel op novel antineoplastic
agents devoid of the general host toxicity observed with conventi onal
cytotoxic and cytostatic drugs. Wiile inhibition of cell cycle-related CDKs
is clearly relevant in, e.g., oncology applications, this nay not be the
case for the inhibition of RNA pol ynerase-regul ating CDKs. On the other
hand, inhibition of CDK9/cyclin T function was recently |inked to
pr event| on of HI V repl | cat| on and the d| scovery of new CDK b| oI ogy thus
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Summary of the Invention There remains a need for new treatnents and

t herapies for protein kinase-associated di sorders. There is also a need for
conpoundswogefoul23iin t he treatment or prevention or anel POT&P2@Y/06f96DNE Or
nore synptons of cancer, transplant rejections, and autoi nmune di seases.
Furthernore, there is a need for nethods for nodul ating the activity of
protein kinases, such as CDKlI, CDK2, CDK4, CDK5, CDK6, CDK7, CDK8 and CDKO,
using theog mpeg.@ﬁg%@remeth@b&udééﬁar@%t@&msumt k& dshgedtihemdalaevi des
2 282‘883&4’ op SRR de imrh RS EAREHER of i MesBhOR b BURR N lplelE
is CR, 8NTCRﬂ'm'§Uf€Ie%>av%€y| CN, C(O) OR4 or CONR5R6 a 5-14 menber ed
heteroaryl group, or a 3-14 menber ed cycl ohet eroal kyl group; R2 is

C1- 8al kylA paggular erelpeimsat ¢fyie invgintien movides ga iyarnagetieeasingallign cogwesing ataegt

wher ei n 33e BRjGeR @eMidRSidriclet £ Middat @rreear@i@emrhereia th& @htigeh .an@anfiddn Leelier?

bond, C1-8 , d wh L b bstituted
o(r)nunsubﬁ"?fﬁ%eegmﬁﬁ#'%&ahﬁ?@%q? n f theaPoI I O\(/amr ﬁlgngroﬂgy, \(/avhzlrjeSYI i g (Ca:RQ

or N, where 0-3 R8 may be present, and R8 is Cl-8al kyl, oxo, hal ogen, or

two or nmaﬁlcﬁgrlmorfeoém(ﬁmWn’t gﬂﬁg |rﬁi'eJﬁ)61n tgé'rQltboprO\QEedoar{ )M?ﬁfn% Md Sonfosifih 1S
absent); 14 15 @’ﬁ yanoai | 1144 whi ch be SU%S'[I tuted or

unsubst i t{ifEd hh erpggrquse,s,@f PéFFt zlﬁgmf’%”epfsd'?at A& C&@@ﬁmeatﬁa IRgECh e dEIFIn

i ndependent bithskirkecdoeghofientsns lihkeClo-thSantigyn deliG3y pdrtidy endoad kyrhplensenBard Whker
menber ed \ Vi aryl
o1 oup. alc%%n%e qgnﬁ?e%‘ Jsé %BE&P tr&ﬁ"‘%lggﬁ del d@?%b‘é?udf é{ %ﬁ&%@féﬁg%ﬁ%ﬁ{%l 5
al kyl OH, W%%Qhe W”ﬁﬂat"’!’?@“d/%"'”m of ﬁfoco"mie”?“tarm%“pon%{ﬁﬁtﬂ@h thﬁlﬂre and
R15 when ané):ihedﬂ may be substituted or unsubstituted; mand n are

i ndependently 0-2; and wherein L, R3, R4, R5, R6, R7 , RI0O , R1\ R12 , and
R13 , R14 , and R15 may be substituted with one or nore of G -8al kyl,

C2- 8al kerylone Embgdimryingf the dBweniidy dheo liIkrY Iis, formad ohveerveraeltinsy esingler stfangecoup
group, a oﬁgohécléaﬁa&erﬁd ofigonliasiti& maaikiel lattebhMd Rt alléd fof SHeverlsidle athd@ent with

hal ogen, H tail ed CI’I tion o nventign I n .an adi nent, the
present | IRV MBh PP AL o UHER D0t ST, e HEPUFETES G o v
i s part ofibseheenfiphllopgitregangigerutp be relbrsee alteriuptake anthe\itliss MOR®yerothe Ialntigands wher e
0-2 R3 m%\Ytt@esuﬁéé'esgfnéntlgépgeh@y'p§rtlg}és wiRlak¥ker &X%@meqtn \(A;f/tﬁ’\@lafaﬁg WOk SiBeBy form
a bridged alk %rou In an enbodinment, Y is N and In an

enmbodi rreﬁ?cog?fgqné) B&S2. In another enbodiment, nis 1 or 2. In an
enbodinent, mis 1 and n is 2. In another enbodirrent mis 2 and nis 1. In
a further n Iﬂﬁm 0 2 R
or esent ITRQér;gé%ghtmﬁ\%htloan%&almert(m% \%I?c&?cgbtu é&e@?ﬁ%%b teve\\lht}b%ﬁ e&ee ar e
zero R s SYii9mt a'}q Fnégeq e pragn ts%oaf%ﬁ%f%ﬁ?%gigg 819 FHEPL RPN, for SKFPRIY (ffheTeiN n an
enbodi nemiey dAnit® ¢oaibdmel ,at ehhapbropfiat® pistle, pdntit(ydssiblgXast beford #emiRsteaiBn)f oTHa a

bri dged c I r hexyl
'n an e%%é&loﬂ%?&%%”y%l&”?ﬁe%& :g%t%?ﬂgriéﬁ!: ?Q’Hé#% edangégr}é)eﬂ\?er?%wstem% thacfxg t? an
enbodi neﬁ?mb'ﬂ%topﬁ“é%menl%\Vé?’f??toMorleﬁ‘@r LRYessing siiffserih Ao thaf grengl aaheld Wﬁ'@r e| n R
is H G -pgﬂhbthétb antde BelRSry ¥Pstdyd, on@tdmydttacHdifdddit antigs APOMirdrent atoy if neqaRB] Y1 |

or hexyl %3 |4c¥/achc al kyl, such as cycl opropyl, cyclobutyl, cyclopentyl, or
cycl ohexy? Bal kyl, such as C(O)CH , C(O) CH 2CH3, or C(O) CH
2CH2CH3; C1- 8a| kyI OH, such as CH2CH, CH2CH2OH, CHOHCH 3, CH2CH2CH2CH,
CHOHCH Z%Fdl C}H2tf=-117|cf]'i>¢|'ias%eect G- tg@)b’?‘&@ﬁ‘tl Iﬁyént|0|$liﬁ‘é?ee§ gﬂ%@lyanofmngﬂgw

Co- 8al kyl 8a| kyl NR 14R15 such a

C0- Sal | Q?C’&%ﬁ} BRETMRIR YR 8" 'ge&fe'gﬁﬁyl@‘ﬂ'@eé”‘i’ atzi%%ﬁ:‘?’l?aﬁ”ﬂ%” whish@ydinkegusing | ¢
3_i 4cyclao&ltdaykediat€lnk@al koxy, Cl-8al kyl R 14, Cl1- 8hal oal kyl, or C(OR 14 ,
whi ch nmay be substituted with one or nore of OH CN, F, O NH 2, and wherein
R and R are each independent|ly selected fromH, G -salkyl, C3- Hcycl oal kyI

al koxy, @ e)ecaspedf fhp|invepiiondBgrr 7 NpYiged %‘r'm@i‘“%”ﬁﬂo@f’%'tl?”éﬁméwt rREt

, and Rlbnasasigeacdlivern gefica danitliaassaleentiged whiohmrdinkélustayl dayihterngdiate liaker,

met hyl , o] R cla h as
cycl opr OpyF,PéknCthglllggethoTE)r%teg f Iegﬁr% gt{mpoﬂéntb%?llare c%p'em%n%% 2 e%kllrfré!htar %‘HJC

cycl ohet é\{héﬁﬁ!“l@ﬂe ‘ﬁf'@d'ﬁke@e@ﬁo%ﬁtsrﬁ)a{%%&ti“héa”'%?B ihﬂloﬁ‘@f campigmeEnabikae; a
C6- 1 4daryhpdiepuplinksdihunastigdaenyl ; a 5-14 nenbered heteroaryl group, such
as pyridine, pyrimdine, or pyri dazi ne;, al koxy, such as net hoxy, ethoxy, or
propoxy; C(OH C(NOH C(NNOCCH 3, C(OTC 1 _3alkyl, such as C(OCH 3, C(OCH
2CH3, or C(O CH 2CH2CH3; C1- 8al kyl NH2, such as net hyl eneNH 2, et hyl eneNH
2, or propyleneNH 2; Cl-6al kyl OH, such as net hyl eneCH, ethyl eneCH, or

propyl eneOH, and R14 and R15 when not H nay be unsubstituted or substituted
with one or nore of C 1-8al kyl, C2-8al kenyl, C2-8al kynyl, C3_1l4cycl oal kyl,
5 14 rrenbered het eroaryl ~group, C 6- 14ary| group, a 3- 14 nenbered
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I n anot her enbodi nent, the present invention includes conmpounds of fornula
| wherein Xis CRO and Y is where mand n are 1, and Y and Ware N. |In one
enbodi mrerwotzhw/esarpound i s a conmpound of formula | wher @Cm/HP2009/06095DNnd, Cl-
sal kyl ene, or C(ONH, or C(O; and Yis H OH or Y is part of the follow ng
group , where Yis Nand Wis CR, or N, where 0-2 R may be present, and R8
is Cl-8al kyl, oxo, or two or nore R8 may link to forma bridged al kyl group
andR3 i s IHa fi@theBadpksti of thElinBalidnythRe lig) providdd 8 amroaiolsHic cafrosi®nlcapabiRy bt

Q0- 8al kylidgkh on@(aQ)l njd%hver)péartge arak Kz)él;t%@)aﬁ—‘t dan %kméré\iﬁkérﬂ&% an |ntermed|ate

Q0- Sallcy Cgﬁz O NR 14R15; and Rl4 and R15 are each in gen dent |

sel ect edf4 'ﬁre"t‘i‘eéﬁ‘f%?‘l’mpré?,s 3/ €10RPRAFMS At R PMRGRSE™M © e85t RY

Cl- 8al kylah#HwBereBloné dfilttleylin@i. comporemes ieiftieditonttet partive andripodther ¢C$npd£n(90tmnound
of fornul i 1- | kyl ,
o- sal ky! 5 “ERE T el ® e RS 68 TRy PR S gl S

8al kyl C( Oydised  NR14R15 , Cl-8al kyl C 3- 14cycl oal kyI C(O C 1-8al kyl C
3-i4cycl oal kyl, CO-8al koxy, which nay be substituted with one or nore of
OH CON, F, r 0 nula
 her ei i Eﬁof thglﬁlgﬁ %’t}?&gl.{&g&r{%edg%b@gm%ﬂ% CR%pS’s.tFoﬂrEBéﬁg.“s% ) |Ja9t

of fornuloge P”tt&ﬁ'eﬁ%i'iv?—‘f y Raifige @JQCD)td}%St one@Rfgenvhichgre lpkerd llsdngr?@r‘r'tiefﬂ@d'aﬁé'!‘@*oar yI
group. | vhere sarbqehiBaate inkdt@oRpse BitledstdtR Hair @Ncdnipidmd sy digsmeda@ss of
formula | wherein Y is where mand n are 1 or 2, and Y andWare N. In one
enbodi nent the conpound is a conmpound of fornmula | wherein L is a bond. In
one enbodirefitthethaspedingdbadnviestion tberape wratided tficopsaubha | vagdier ef imntunogenic bond
Yf i fs not | édmlpbéttlcﬁ‘t%%%mfém%t Hﬁ‘é‘&ntrg&rh@ehpér?%grﬁéle'aHél’@f‘lEésQBné aﬁtlgurm.cﬁemoounds
of formul a

arnaceutically acce bl t ther mherern or
CN. R5 1 Inéeéﬂs)’lqa?d”% Kigte ke oy s %‘é'”ﬁ?ﬁ'g iﬁﬁt%‘?ﬁ"%‘?e %‘?ﬁ PGP8E by
Ci - 3al kyl gonglen@htaryZ oligon@i¢otidesNn madne\ﬁufagtuNQBBamnmﬁihR@Enlc Rahpasitibn Rob thaer e
mdepende&gvld,t,(;—rt ofgecgatg%{md,g{;% R53 R56, and R57 are independently H,
Cl-8al kyl, C3-1i4cycl oal ky C1- 8hal oal kyl, NR58R59, C(0O) OR60,
CXC»C1_8aIkyI Co- 8al kyl C(0) C 0-8al kyl - NR6 1R62, C1-8al koxy, C1-8al kylOR
63, C(O) -lb-a ilﬂmyrcbsphett &rtoalingghtioprtberp ,is %vtd@y@heoa&ekysi aQacdtine, oertiunaenidhi ch
when not e S d by o f , R58
R59 éénggglti&t &%rgm Eesén{%g in Mte rﬂgnu%c I% m%lrtﬂnnagrhncyeco dc‘ltfr%énfg\lt
pr esent |rrr9@ntnrtﬁttd/0ft5$armrrﬁot '(‘fél‘;‘t'oﬁrﬁ‘ﬁwarde?a%rrpounds where R50 is CONR53R55
and R54 and R55 are H, nethyl or ethyl. In another enbodlnent R54 and R55
are both t.h di . es co unds
where R5 IT alftéth&r/aC pgc?tr Oer)ells prgvng)% nrtTPtﬁl d orér)s/ec% vé'tﬁcf‘lr)(/el gr mmanogyr&? 8?{%0@?()” 35
anot her ehreiwinlfefoed, fortnrreeqtlnrvmnsblnfeptmlqrdeease@nqtﬁ@dnme pathegen viRchiis & gariant
cycl opent lihe daiho@&pﬁd?@%hr@mﬂ@ghtﬂj%mn thd @{nmrhb@entc(c%)npbﬁt@n@&‘hv&pﬁpounds where Z
is N In another enbodi ment, the present invention includes conpounds where
Vis NR5 . |In another enbodrnent the present invention includes conpounds
where V ils ¥RBSr cavddiiRBB, itrerdHs met/ildgd a eethyd orpsepyla wacagle omimneogenic
substit Ut&%p@éﬁuéﬁ‘és He?e.@@&h@@?or %FHPéE%HTEd}Enst RRctiohs 'oﬁ&ﬁ?éa‘%@)ééuseb gﬁﬁg‘%‘%?én

enbodi nent , H 1n yet another enbodi nment, R56 is -

anot her e‘f‘r’Bﬁb‘iof‘P@Hies af‘l“i‘é“%ﬁf‘é‘@@ﬁts 3 Yaraniof BAt anfiean iibe "amme@ﬁfaacmp%t%t ing a
di sease, disorder or syndrone associated with CDK 4 inhibition, said nmethod
conprising aar‘dmé?'eﬁrtbSQ En@ﬁt o?tf?eo.ﬂPe‘?rH dth@r%cg” %k/iagd B%Jtrﬁa'dnaﬂ'u@e of S mlrétﬂ%n Qe 1S
prodrug or pharmaceuti cal osition co rrsin e conmpound ormul a |
or 1(a) o?OVTIP%t'%‘r ?ﬁjr‘ﬁf@'”a?ﬂfl”%?n FRIBIBY BN c3Rfigsp %R?égf)t%r*eT &'cml’@ﬂtrgsﬂ%sea
subj ect i dbnipasiey ddahigtdtion folh prb&: ek aeatbgari combbgtioploe®e Mventduent i on
includes a nethod of treating a di sease associated with CDK 4 inhibition,
wherein the di sease, disorder or syndrone is hyperproliferative in a

subj ect, Wherfether sabgckof thes inyantigni igre isnelovidéchg matash®r usel dca evdcdineont a
group Conﬁﬁhﬁb@ﬁmQ@ME&ﬂmﬁaQh&@ﬁh@ﬂﬁ&hﬁ@@mmbmcﬁaekaﬁk|@MHﬁQbHEnt t he
present invention includes a nethod of inhibiting a cyclin dependent kinase
(e.g. cdk-4), which nethod conprises contacting the kinase with a

ki nasei nhi biti ng compound according to fornula | or 1(a). In another
enbodi nent, the present invention includes a nethod of nodul ating a

cel lular process (for exanple cell division) by inhibiting the activity of
a cyclin dependent kinase using a conp%ynd according to formula I or

I (a).In another enbodi nent, the present” invention includes a conmpound of
formula | or I(a) for use in the prophylaxis or treatnent of a disease
state as described herein. In another enbodi nent, the present invention

i ncl udes the use of a compound of formula | or I(a) for the nmanufacture of
a nedi canent, wherein the nedicanent is for any one or nore of the uses
defrned here|n In another enbodrnent the present |nvent|on |ncIudes a
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"Agent" refers to all materials that may be used to prepare pharnaceuti cal
and di agnostic conpositions, or that may be conpounds, nucleic acids,

pol ypept iwop10fmaygaent s, i soforms, variants, or other nMRCEMPa0W/060%aT may be
used i ndependently for such purposes, all in accordance with the present
invention. "Anal og" as used herein, refers to a small organic conpound, a
nucl eotide, a protein, or a polypeptide that possesses simlar or identical
activity lora futhert aspegt ¥ thaes invéndior dhrepro isnrovigadcd &t tcpmerisingr ik leastornepitiggrept | de
or conpoufghaVdaR@et hﬁkeget%' Eﬁdolla&{u'c%bﬂdﬁ and il r'!a‘?rI@-&’s‘i’lv'ériec aRigeRCitnk&d 6 han
present inventjon é@“% tion of tunor gromﬁ , but "need not

necessar i PgOGIERYe ‘?@aﬁ@ﬁgéwﬁ?mgPWﬁ@P%%ﬂ Hat is simlar or identica

to the sequence or structure of the preferred enbodi ment "Derivative"
refers t GREf BESCRIPFIRINPOHRBURESPr ot ei n or pol ypeptide that conprises an
am no aci d sequence ol a parent protein or pol ypeptide that has been
altered by the introduction of am no acid residue substitutions, deletions
or addi tiF@gwmesamebebma@iadams ofuied dfpdrérd eluteddactloas been modi f i ed by

ei ther %J@%E%dbsoﬁA@fBEﬁ"éﬁ&gsgt6%% o%%é*Pegﬁ il :eréernor del etions, additions or

mut ati on erivative n ei ¢ acl nucl eotide, protein or polypeptlde
possessedigura3and3BTDS-BAGE pralysistafi pellel a1 steereaiant gl elecewifygsdpn of die

used hermv&maahﬁh@xm@{mmmaiogen refers to fiuoro, chloro, brono, and |odo.
As used rein t(ﬁ({g refers to a straight-chain or branched saturated
hydr ocar B GFOURY 49 ome enmbodi ments, an al kyl group can have from 1to 10
car bon afhnﬁeQfﬁx?kmemﬂ@nﬂﬂgﬁD&+Eaﬂb@nm&mqm@9wmﬂk@ﬁ%ﬁ@@U@WﬂmlkyI groups

i ncl ude Ry b: éﬁ@(}ne peadhyhg €649 T- cars%adené@(wgw.m.mcr@m;sabmam i sopropyl),

but yl -butyl), pentyl groups (e.g.

n- pentyl Fgﬁ%%ﬁe%ﬁed'ﬁt%ﬁ@%ﬁ%%de?%@iﬂ {®.9., n-hexyl and its isoners), and
t he | i ke Fighré &wenti-p27 kntibody tinepitotay lgiccapdoledisers).up t 0 4 carbon at ons. Exanpl es
of lower alkyl groups include nethyl, ethyl, propyl (e.g., n-propyl and

i sopropyl), and butyl groups (e.g., n-butyl, isobutyl, s-butyl, t-butyl).
In an enbodi ment an al kyl group, or two or nore al kyl groups may form a

bri dged @ETAILEDN DESCRIFNIOS OBTHEINVENTIONI kyl group |inks across another
group (particularly shown in cyclic groups), formng a ring bridged by an
al kyl chain, i.e., formng a bridged fused ring. This is shown, but not
limted t16eUfBE&camRssiey’. iraMeriR’ GrOLRFYPHiERS” BerBin| &gy BENask PY ”tj’r'bl?ﬁtoé%Wdées t he
Y ring gloptialyubtigatfe With@e B Godsidlig 31, “aoriskt oft b “BonsBE dfs REp&QETE, h

"al kenyl " refe{s to a straight-chain or br anched al kyl group having one or
nore car SOAY E'8FPB%Hh doubl e bonds. In sone enbodi nents, an al kenyl group can
have from2 to 10 carbon atons (e.g., from2 to 8 carbon atons). Exanpl es

gf . aljken)E:mbgﬂlﬂl'éP@ Heﬂﬁr{ m|n§tt$]@\fé¥élne BERRBRYs oblﬂ{eefﬂyén’tlorpgfét Qéﬁ/bpph%[byl
ut adi eny

ent adi exadi e rou he one or nore
car bon. C APBBTGG BN b LA TC e o (ERATES. 1 S2ytiane) or
termnal (such as in 1l-butene). As used hereln "al kynyl" refers to a
straight-chain or branched al ky groug havi ng one or nore carbon-carbon
triple bdABLeFRA @&%Péor%r%&%dﬁﬁﬂ‘ﬂ%r ted 3| Wﬂgﬁ Of BTN ®EME FATROF 8™ % 10
car bon atpeasent( mvention fasohergint desgrikedr blisit art dmepvedExamMyyiee sesofnsal &opraredgtoups
i ncl ude ebhydtitions WEOEY Mglantidentdgingty, papRtayidwhtigea Ak dobhkbd kng ahNfte@RBiay NOr €

carbon R8s} Y49 R HRAGR SER-AE 1 Dl LY B3y s AR B
yg %n%%"w ﬁ‘yés'x?f? a7 RORP o BT Pl (B g oS OB Tl =

an- O al kyf°'g?
pr opoxy (Cé"sg '“CF%S?FI' %fi?étwn%ﬁ@f e Mefso Yhe, effectpripel rpesy ineigpsed REPHNCHNST Pike.  As
used her er mpre"aglokivied hyi ad'é of mbeercell typesaand iBerahdey lpraguaiop of docanplogscytkined dsy| t hi 0
groups | racﬂ)re&ﬁt.dmeafhxé tt&lmocytoﬁzrnbyaréfm On eérgmalrt mqu(rfan&ben.crbom dens mf%eand

| t but
:,2192:: gp%/(;))reserﬂ)lrl‘lvlggt)l(oy mcy e an lmgove%pa%\,%aglgell |F1H1une {etsg r,?‘tn ImBrOYGhdaén% _CéKal

i s throud¥Pphe '%:'ﬁ}pBESﬁ‘ﬂPfOf Q'Peé’) jor @(@r)"eatEb@a‘iﬁﬁlc%a“l ﬁ%qaﬁ%isew*tﬂﬁ'” atasoh 6!l M ¢ ed
t 0 net hoyy ifestdsbwiitl an aetrhoaiplac dadienaydr, virasi dort dr@miplekidly, dsthelsadetfvelt @iap be"a0x 0"
referes tgnsurdgubl e-bonded oxygen (i.e., =0). It is also to be understood
that the termnology C(O refers to a -C=0 group, whether it be ketone,

al dehyde or acid or acid derivative. Simlarly, S(O refers to a -S=0
group. As used herein, "haloal kyl" refers to an al kyl group havi ng one or
nore hal ogen substituents. In sonme enbodi nents, a hal oal kyl group can have
1 to 10 carbon atons (e.g., from1lto 8 carbon atons). Exanples of hal oal kyl
groups include CF3, C2F5, CHF2, CH2F, CO 3, CHO 2, CH2A, C2d 5, and the

| i ke. Perhal oal kyl groups, i.e., alkyl groups wherein all of the hydrogen
atons are replaced with halogen atons (e.g., CF3 and C2F5), are included
mnthln t he def|n|t|on of hanaIkyI " For exanpl e, a Cl-10 hal oal kyl group
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aryl group can have from8 to 14 carbon atons. The aryl group can be
covalently attached to the defined chem cal structure at any carbon aton(s)
t hat resuwO 20m/@38babl e structure. I n sonme enbodi nents, Pam/ERRGI/ 0GP can
have only aromatic carbocyclic rings, e.g., phenyl, 1-naphthyl, 2-

napht hyl , ant hracenyl, phenanthrenyl groups, and the like. In other

enbodi nents, an aryl group can be a polycyclic ring systemin which at

| east ondceardinglt.iio tbarfi casesdt cof rthergpréssntf ngentior ithese ,is peovidag 2 omdhogeniconmon
W th) to BREosRion ¥ SristyCdt RALKHe é?ﬁrg&ﬁ/&lh@?@b&ﬁ@@-bllﬁyet IEAsNORe afEGBIhRR aRf such

aryl groyps i ncl ude thers, benzo derivatives of cyclopentane (i.e.,
an |ndanyF‘ﬂP8ﬂ%a”W%¥@ﬂm¥g“ °5, 6- brcyclrc cycl oal kyl /aromatic ring system,
cycl ohexane (i.e., a tetrahydronaphthyl group, which is a 6,6-bicyclic

cycl oal ky ﬁﬁrﬁé’r%ﬁta%é RO uexqﬂaﬁrﬂtem}e@h@ar&u O Qymsremeﬁe@e&rﬂp&g@;e‘ fhgy!

group, bi cyclic cycloheteroal kyl/aromati ¢ ring system, and
pyran (i dgferenhbldﬂ(ﬁ Bfﬂﬁzﬁfﬁ eséarn&p@ caphbe Feadidy assgcr@tetﬂ)lv@pc’qrffeéent antigen(s)/ antigen

cycl ohet eealylpaticasp r@dpbively NThisy ti@ther advkitagde @xadiRbESvAENnt Afikgbe.gr oups

i ncl ude benzodi oxanyl , benzodioxolyl chromanyl , indolinyl groups, and the
| i ke. As used herein, "heteroaryl" refers to an aromatic nonocyclic ring
system c&ﬁtt'av'ﬁ'iyn@e@t's Pedigded B MUNageEnisceBPesion mhseindte bker eamprieysnat leastd S or

a pol yCy%brlnﬁonreht@%a‘B yetcembrédﬁheﬁterya& edchatler, ahRred orleltf tHelliRRES cbipdnBfts fis |mgedsyst em
is arorratt one rin

etero r roup,
ns & vioresn ST Pt andiRS botini ISl R RRT h lep T 5 g o
het er oat @nfigen idalivetyrpartielrizod pmtigat gre shieteguendly frikedthoauol hxzmrﬂlsatmlaud!er JWDInG)QE/CI ic
het er oar Yile dohp@thehtdfRdmboheAR8o RhichPELaRQAB LS C carbocyclic rings,
non-aromati c carbocyclic rings, or non-aromatic cycl oheteroal kyl rings. The
het er oaryl groupcan be covalently attached to the defined chem cal
st ruct ur écedrdiagly, ihe pertioddrcspest ofcthe meentian Cwrerd ibatovided ah insmunegenicstaiposition
structur %om&%nﬁra{fllegyt’ong'gﬂtﬁﬁﬁ%lwerygbrrﬁgé aﬁl@atngatst &%Q}n%é?. er c,Qvaresl'nﬁed Qgrngga O

bonds. However,” one or nore atons In a heteroaryl group can

oxi di zed "(t‘aémﬁd'aterﬁ'i}‘feirdV'r?ée'th%inffeneC{'arﬁ? w&ﬁewpesmt&est Q”ﬁrpébﬁfe?i’@p'eme“tary

S, S- di oxiolighucldotiaesl es of such heteroaryl rings include pyrrolyl, furyl,
thienyl, pyridyl, pyrimdyl, pyridazinyl, pyrazinyl, triazolyl, tetrazolyl,
pyrazolyl i m dazolyl, isothiazolyl, thrazolyl thradrazolyl |soxazolyl
oxazol yl , In dRAGF W GERACt Ofi thrligr§pttion thg dMmdRFoHNIC C%@?PE@@ﬁfr%FFhe 'b‘@ﬁﬁ%‘tqﬁ?ﬂ@ﬁ% an

qui nol yl .mraurre@tadﬂybawoem&ry&ompln&@ng|éza@{ c}He anﬁt}éln@@merdartlcﬁlélnﬂatZI@ésYbne antigen

benzotri a enzi.m zotnl azo S
bonzt soxdTB e MBERGUTE: B8 oret® BRAS sl BE A mier RIS P! Stlresiatsesy
2H i ndazeohy Ioalr Pirdaiplegientaly, ollge"tyblemiess wherein r?afpﬁtOIhgqnu@quwe is lipkechialinlrkay ko

pteridi nyle arﬁfdérﬂ HMlvery%ﬂ%@ AHAY4 bEHoRY loligohtidi#igd @Ry il Ebnih¥dmental) @amemst idi nyl

furopyri |enopyr|d|nyl pyridopyri mdinyl, pyridopyrazinyl,
pyrrdopy? ﬁ%f?ﬂ@?”g?%renothrazolyl t hi enoxazol yl . thi enoi m dazol yl groups,

and the |ike. Further exanples of heteroaryl groups incl ude
4,5,6, 7- trr%rfti’rméﬂés%'e&%'t%' mvetn%r{ m@%qg B%U.H&PLA W&uno@&f@%o@ﬁ&(’wfﬁdﬁk.

benzofuropyrrdrn gr oups, t he term "l ower al kenyl™ refers to
a al kenyl'e3gt BrﬂF'an\%’FE ebvsht B?VF'%e én@dctar%emfameﬁsant'%&rs alik ERg1°" B Prs o

hydr ocar lyhplgmhentsry Calgb@ickiotidpsat |h e Surthen eenctadi@nt aies bamuskaebik ecdagiositionAs
defi ned i i r

subst t uepr s sl e Ble U SRy chith tnith (T URELY U B I Mgene ot veen
any two EGAPBHIF WY Bf of Rereapikemntiogisonpy be giffergntpings %‘f”ﬁ%cﬁ”ﬂ%fﬂei‘tto‘cé@nt ai ns
1 or 2 carvbm@nqegr@wprdﬂaw@ iaMSg@rwcdm:pbendmr@fn@rrab@ yn @ﬁ@eﬁ@éb@ﬂr;ﬁ‘aﬁﬁd&n

g;);ﬁ{)leeg%?rﬁ crs]t_rae \ghe[r rg}_()ge %):r)?nqoe rgp%/hedaer}t@énr ??_Ilggr%lp%r |£I|es are 8||%fer|ent nf%r a (quFStheryl

1- but enylembadipanteiijhe, inventinstthere islprevidsd enynmurogegic bmmﬂtemyme orarmretdrfrerehi ke.
The t er MapliRWREIVBHKYAKIEs anBBortisié difiekRisniigehef ers to an al kynyl group
containing 2-6 carbon atons. An al kynyl group is a hydrocarbyl group
containing at | east one carbon-carbon triple bond. The carbon-carbon triple
bond may be between any two carbon atom of the al kynyl group. In an

enbodi nment, the al kynyl group contains 1 or 2 carbon-carbon triple bonds
and nore preferably one carbon-carbon triple bond. The al kynyl group may be
strai ght chai ned or branched. Exanples dnclude but are not limted to

et hynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl and the |ike. The
present invention includes all pharnaceutrcally accept abl e

i sotopi cally-1abel ed conpounds of the invention, i.e. conpounds of fornula
(I') or I(a), wherein one or nore atons are replaced by atonms having the
same atom c nunber, but an atom c nmass or mass nunber different fromthe
atonrc nMass or mass nunber usually found |n nature Exanples of |sotopes
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and CNS function. Therefore, CDK inhibitors could be useful in the
treatnent of diseases in which there is a disorder of proliferation,
apopt osi swonodvi2Basent i ati on such as cancer. |In parti culPaif/ERBI®McH9GTOUr S
may be particularly sensitive to COK inhibitors. These include tunours
harbouring nutations in ras, Raf, Gowh Factor Receptors or

over - expreSS|on of C?omth Factor Receptors. Furthernore tunours with
hyper net [Bartisuiate antigan de g)stems.of CDK i nhibitors as well as tunours
over - expressi ng cyclln partners of the cyclln dependent k|nases may al so

di spl a ensitivit e tunours sensitive i nhi bi tors.
 anr o PEMR satk Belvbiy i BHS A KPRRTINS B (5e8dpr AFaM P SNCA 280 CISChN ADEL 1 o

a car ci n@marmateutica Resren #(@)ar B Mafendinclule obinakte remulsioaasticropatiaes (f&. g.

col orect g Hég%ﬁc& @I&ﬁszo?)dc@(p@ﬁ f@é?x' %c&rﬁe@@Ea%b Qé’é}%n@rﬂ%o@@t‘t&%@%ﬂﬁl&é

ki dney, epiderms, “liver, for exanpl’e adenocarci noma, small cell | ung
cancer ahGCRYS. PrRipqsomes. [oi IdIﬂF? tscaa‘Pd'P?ﬁ?I?ﬁé Th 5P AR, deﬂj‘éﬁW P%I%dét’se"ovary
pancr eas @e@in Iefe@acrolmang)apsmaabf & peditulate antien SEIDABCIYsteMe WHcE inclubds Rit ot NoSeE,

head and , i ;a
ot opol Brot Hnihc Budtof 91 of ey Rl BH Y Phde ARUARRUE of Flopliftic LT

| ynphocy tPrtedsenk érfingle QﬂIﬁ’I‘QPIﬁT @ SI'VBQI?p'Iﬁ@WteI 2 micellg awtAosomep op pipgle ﬁ%}%na (such
as diffuse large B cell | ynphona) T-cell lynphoma, nultiple nyel oma,
Hodgki n' 2_ c}/ homa, non- Hodgkin's |ynphoma, hairy cell |ynphona, or
Burkett' 'R %’ﬁ oma; a hemat opoi etic tumour of nyeloid |ineage, for exanple
acute and earrtlmrcembpélh@genfotms inenkenieates toy Binoupsgilicasenreskignsdeammuising ra
pronyel oGyddomal rEtRAbA which W1Rksd th ah hitgHh &dindAREmedRtdiMR@Ur of mesenchymal
origin, for exanple fibrosarcoma or habdonyosarcoma; a tunour of the
central or peripheral nervous system for exanple astrocytonsg,

neur obl adn ereaaspgitioding inMentanHieA tfoprayideded naingvaogesisreomopsition cematisigaat ddagoma;
Ost eosar GREMsos¥RE eﬁlaénaad@bgéramg@rswmh K.%nakéacttsa@tdaqn@rmetdpwmm fuedrbiherd ar
cancer; ar Kaposi ancers are senfS| tive

o i bEb RO ang L rpabr e BRLAR o nBRANaNTS Ritaliet g PadbE et Pom
CDKl , CDi, ImK}EDK@mpGIBImIs is mms{@ tcathel liKBKBe ahd theaitwnpérapleroentary inkepe@n CDkOt ks nases
sel ect ed bR &PiigedPDK2, CDK4 and CDK5, e.g. CDKI and/or CDK2. \Wether or
not a particular cancer is one which is sensitive to inhibition by a cyclin
dependent ki nase inhibitor may be determ ned by neans of a cell growth
assay as Iseffurthat aspacttdi¢hecinampdrethedead prvided bry inemumeydrtddcargpositdn auiprising bhe
secti on NEROGH MRS oPEad? ASBARL P whic DS SisRl SR kBRI frikh Beri ©f ©
in apoptosis, P eration Fentiation and transcri ption and

t her ef or éhedIDKeflcﬁI‘IP'bﬁeﬁ gt lgast 3 gpPanests thab argsemplempniary feeach okterait whsrein pre

f ol | owi ngf desameanptnhﬂs istIREY toaMCIRbsonvd drdll thé amacdohfpmmentaq/r|unee¢apmbaqeher pes
virus, pox. Vi oy, H 'V, HPV,
o and” e 3 B A el 45 Shheh M alfBone sl ot <
chronic inflamuatory di seases, for exarrpl e syst em c | upus eryt hemat osus,

aut oi mmmepmdtaateﬁdomneme rofJIhe NRRRdNLthS intdrMEAIATBNiMeH cahpriRes bi IBast RROHAIASH S

i nfl ammat or g%o and aut oi nmune di abetes nellitus;

car di ova§8’ﬂ S'Pe r¥8 BLCIq0hdeSay ampl e cardi ac hypertrophy, restenosi s,

at heroscl erosi s; neur odegener ative disorders, for exanple Al zheiner's

di sease, Qﬁnﬁ%%nﬁ‘éi 9&1@%03% tefbrs PQInIﬁ'oF‘I%E?IHIaI%elf&I ﬁﬁﬂé@arlﬁm% r5%’,'7‘?8,' Abef@l

sclerosis, retinitis osa, nal rnuscul ar atro d cerebell ar
degener atdnesar ﬁtpﬁﬁ‘éP%l"B B?)II‘I‘I“P?I of 'Fﬂ}’ef‘t?d&'?%?%é‘ﬁ“&d Ptdt?%es PRAGIR &

i njury asgeouainggiony dd@sohed andnrbasroateIfomwlat@tsramé(welakmbwnepmefaus|Lm>nisjwtjmr Y,

arr hyt hm ﬁeca"p]almglppf%ﬁtln gfﬁ’;%%émest |93,Iude AII%qH&%efna\ﬁdgc\fgﬁper fateﬁkéibt%gertle |p| ] .

di seases, haemat ol ogi cal 'di seases, for exa hroni ¢ anem a and astic
anem a; d‘é‘@@d@ﬁ atakeélpdtt%éagw be “PP@”I?ﬁscéﬂtlbés%@@P'éﬁ' A1OMs (P8 taEHP Cfodtpr'e&gaﬁfpl e,
ost eopor @gibéndaﬂdglﬁdfdrdiﬂhbéphﬂ;plcas PiglytéroeBsinongds, hglyeipAcsphbrioipids; ySilifolpids,
fibrosis i S h m S

i nel udi ngp@i‘gde ;59 ﬁh%%hﬁ!&)?dss ?@p%‘nggg% sq r?g% Sganngz%) étg'gl a%hgollégg g/ﬁthetlc

has al so chi&ais "d'ﬂ%@fmﬁ@fh@dyqfﬁa@fé@w Wbl in- dependent k| nase inhibitors can
be used in conbination with other anticancer agents. For exanple, the

cycl i n-dependent kinase inhibitor flavopiridol has been used with other
anticancer agents in conbination therapy. Thus, in the pharmaceuti cal
conpositions, uses or nmethods of this invention for treating a di sease or
condition conprising abnormal cell growth, the disease or condition
conprising abnormal cell growth in one enbodinent is a cancer. One group of
cancers includes human breast cancers (e.g. prinmary breast tunours,
nodenegati ve breast cancer, invasive duct adenocarci nomas of the breast,
non- endorret r| 0| d br east cancer s) and mant | e ceI I I yrrphomas I n add| ti on,
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el evat ed expression or over-expression, including gene anplification (i.e
mul tiple gene copies) and i ncreased expression by a transcriptional effect,
and hyperwot2ow/mg21and acti vation, including activation PgTmPe@0iocnys? Thus,
the patient may be subjected to a diagnostic test to detect a marker
characteristic of upregulation of cyclin E, or loss of p21 or p27, or
presence of CDC4 variants. The term di agnosi s includes screening. By marker
we i ncl udeonseaneodimentthk inosomescdonddiisega pHosphobinid ripltable pHoephetizidundyrieributafe DNA
CO”EOS' t:;\ﬁﬁ |Frr]r9tetj d%‘?th'dcthp{FfH&%ﬁdteOP(ﬁC f witdaCAis Ihtemté%&%uéf@r kerthal %tHeQiFl gtdes
mar ker s ich are aracteristi egu ion of c i ncl udi ng
enzyme adfPsprady! C'éorcqﬁ?/r?ét“raie*étsgho(ﬁ%'ﬁﬂ?/ﬁ@teét%ﬁ ENeRher OLﬁﬁoéq&rRS‘Piﬁ hoeholN %Pt )
and nmRNA phespbbcholdfe, hyueogahaied smnthosphechgbine tsehimgmyélinnasurasurali thhsphplipggubat | on
of cycli i3 rﬁhetlgrpttogﬁt%llr% ng\;]a & ngsz)hﬁ?%llr%e (ﬂ)%&érto?lq_@ Iltéépl$a% J:hto|||¥ee [S[St’(,(]\’DK

i nhi bitorg. Tunours makzl(l er ént 1 a e screened for ugr & ation
cyclin Edigroyriegphglidylshaling [Béecbr|‘tVFVrtSE?V'tpP‘?§£t‘ﬁ‘f€Yi?h°“%u§ MPtk tﬂi’?ﬁ"@'tﬂy' may
be subj ephagphitlylshdiha DR | MisttR6Y phesplgtidgicholife [EBFORDiclbay atedsematusmmnm

up- r egul i s are

tspl Cg.l | ?%%ﬁldﬁé?l )!I fol%ylpﬂ%sghgtﬁjgllcﬁghn rrEFJOFQLg [ﬂé%l%jo TB?osgheﬁtg ﬁe [855%6@

sanpl es, pb@%@beglsscawbl ébZQI@ﬁlﬁfat/lrS@mlyaﬁe SethesrbRghsIerol of [DYIREY tu?rﬁtmlnutetltsej

fsltoold bi @@aérels,phsmbglmerdph[moneza@etabbstsﬁrgmabrew@Jos;tﬁowabrdpqmg%cg]neal\ja .
ul or _u \ €. r ;

4o 607o PR ZoIRey kAR E e RS PIRE, Ahesthale, SO PR sbian as

Fow7 or AWeﬂpJ@ethagm?tIquﬁdmmAd:@ilp@tnetet/laplhowaﬂtW®Ida[ﬁBPéhdiemrpvlimbsmahiﬂtcers

( Spruck %EldeSPg}‘?rHﬁ%phB&ﬁano%%% A@gdu%?ns@%(-gf@lycé@%pt%);phoemgﬁﬁlénﬂ|h&ffﬁl\"@] of

i ndi vi du arr tion in n_that t atient would be
oart 1 car daSRaRio RS S b BRI ER % GBRPERN: bif s B En R
pr ef er entphadphgetiEmosmineenedSHOr - préXa@enyeseblyceréBCAosphoétaatilapiirieor  [DOPE]),

treat m?“tphosFB&nﬁ&r eRRLRGeRy Og%éﬁ [BES] ;Eh)é@;&h%ﬁdé y({rﬁF@@!)%@pr)'hﬁ@Ctpo@ggéé%HCi ng,
ol i gonucl eoti de nicroar r%/ anal ysi s,  or mut an ecif Met hods

of i dent iPPPPAPIPEINTUAFEPNARe-RRoPRNERId TRl %'éat%ef‘%bo"P'Qbu'Pé’P?Sﬁ‘b@t'mﬁfﬁé‘teeu ns
are wel | liggvommas toomarigee 1-pamitsi-2loleed-dglyaerbldephasthoetbaio@iinang Imrehb cahtbodiaiehd

i ncl ude, , h u -
rover se. (BBl Bheeobfld h e SHATAR ol R b IR, v compions
hybri di sétthptnhat'qygh%? eritlg BipsPiptitiRolinen dydwgaratest ( Phesphaiidylehetng i s
assessed (@@Y)c Pﬂ@éﬂhélﬁiyl@h&lmya&@)énéléd t (3@ YTRMA of @lrthemveehbbsimantptnef iigosémhen of

t he cDNA ation he sel ection of primers, and
condi ti on()'}l]t"rbslSa ph?ﬁl\éﬁatfdylgif Oeaﬁn'%gryéLora Sigtiye th@r Son skilled in the art.
Nucl ei ¢ acid mani pul ati ons and PCR are carri ed out by standard nethods, as

descri bedphdmEAATRA B al r(ﬁumtosel/:erMune&ep@hdmg &dfe pi{ddpicRRE cgrﬁﬁgsﬁgmaﬁd in

Mbl ecul ar. Bi 0

ol ecul o, Brglon an@uaottea%mnkmy%tﬁg'a ot e uianion ot osdidia ¢
Press, Sauvil i3 iegiee raRgacft 400ms tadld marnginl fatheo ambodimeits bt gmria @D@nm. Byiachic

t eChn' quq’a%etalrgﬁt &Ltt‘fé?lng%sacrﬁétp&ﬂjs'e@ toSﬂéQQGQQIlﬁe §le (ﬁlhpOSOI%QQ\;Ve” lg’IBWIEg) th&@lsﬁﬁéﬁ ar

Cl oni ng: A Laboratory Manual, Cold Spring Harbor Laboratory Press.

Al ternat iV8f9ta commercially available kit for RT-PCR (for exanple Roche
Mol ecul ar Bi ochem cal s) may be used, or nethodol ogy as set forth in United

Stat es piﬂ% éfbgtﬁ@ @%gﬂ 3§e§1$or?%|poasf C?Js o?r?ﬁ% .nv§ntﬁoﬂ%re%?ed t§ n%YlehgﬁZne

5,882, 86 I NCOr po anpl e
of an in- OQQ%HC'WB? iferi xampleri te JORAY. q1ufe P&PO. a1s§’e?§50i0ﬁg1 Woexbwe%osqoem oul d

be fl uor esgeoser nnaresmgdmmcbuawhmtdumuﬂ&dt.&trt) link&E® R GBEET maylithé thdme
Enzynol . oreLnSeZormor pna e rnzaalt in situ hybridization conprises the
foll ow ng najor ste % (z e) Ti Xation of tissue to be anal yzed; (2)
prehybridi zati on treatnment of the sanple to increase accessibility of
target nyckgingr afbslimediidooh&IACHe NRRARACLIE BnPibeng ,ste(c;ﬁ) did diedot | ON
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Conpared to the presently clainmed series, which are inert in pRb negative
cells, compound 200 does inhibit the cell proliferation of pRb negative
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ammoni um conpounds; wetting agents, such as, for exanple, cetyl alcohol and

gl ycerol nonostearate; absorbents, such as kaolin and bentonite clay;
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phar maceuti cal conpositions may al so conprise buffering agents. Solid

conposi t ifgthsr eémentsilack centain sipwentayr thatsee b @mplroyetie alsments fremgyvhioh thodt  and

hard-fil |dﬁ$le9ﬁir@€6rﬁ‘pr%@dp§}éieaﬁ dlﬁﬁi'eﬂgprédb?tibng)@l'd%ﬁ?éﬁ Sanafiifet ﬁ‘iqné?rsc%n{%snmnl/%

sugars, as wel ecul ar_wei g et hyl epe cols and the |ike.
'“nﬁi fblit%f‘zj glt

A tabl et "mdlP B@dwa@ %{)'C%cfﬂep}’r égesF%rHe%r PAIMSRAIS i (FOVERE BY nore
accessorynmn@memcemmmmmﬁbmpmmmemwsmabke@stmawmbanmﬂen@mmubdthgwmcmMGr (for
exarrpl e, agaelin@&i Lk M&Wﬂ%@&i H@&nﬁ]&éfkm&%'éf Htlecﬁ/%ntion gPEbrﬁ@rBE phﬂ')%ftit)n of

di | uent, preservative disin rant or exa Ium starc col ate
or cross- Ol Aroelets lakesi tar R?&Pb'é&?}'ﬁ%‘t‘i‘ik?Pt'd@éir IS B S O”U%%ﬂtt’eéce/haeit‘ﬁ Ye r%‘ia'”'“g

di sper si ngosagesican bbhgtad dtahhtee soligayicibatidende s&ty oflighhtigedtiesa  Biminabdric

machi ne f ' iner qui d
di | uent. %‘ime& tldﬁﬁe a& COanﬁs %eﬁ]ggo%gg % gpél%k gﬁ %&g?"\ﬁoﬁga grﬂgcgéift |bcal
conposi t ifohS; %ﬂotﬂe3%Pe§@ﬁ@mPWVEﬂﬂ¥%mﬂssuch as dragees, capsules pills and
granul es, may optionally be scored or prepared with coatings and shells,
such as d®€@¥Wsc coatings and ot her coatings well known in the
pharmaceutical fornmul ating art. They may al so be fornulated so as to provide
sl ow f)r aoBh eRbbddbert @f ﬂh@ﬁb@esl@fit ihe@tichCthérd @ proga@rihreiimunbgan®@l ddmpssitd, of fira g
exanpl e, XY Rr o] var . bt rovi de
Chaes: AOAPESYBLERY TR onf SRR oK BB R LETD oM
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are suitable for vaginal admnistration also include pessaries, tanpons,
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as are known in the art to be appropriate. Dosage forns for the topical or
transdernmal admnistration of a conpound of this invention include powders,
sprays, ointnents, pastes, creans, |lotions, gels, solutions, patches and
|nhalants The active conpound may be nixed under sterile conditions with a
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such as sugars, sodiumchloride, and the like into the conpositions. In
addi tion, prolonged absorption of the injectable pharmaceutical form may be
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as used ﬁéZéTShBhean the adm ni stration of a compound, drug or other
material other than directly into the central nervous system such that it
ent ers t hscoas t:(ﬁrﬁtirlsiﬁg syaibesaidud A HalkkiSseniuSedit lifjeafdnutaetunedf abines (Waeid, Bf her
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conpounds present 1 nvention, which may be used 1n a suitable
hydr at ed Q%V nQ"Ph?ld?UBfl'edt fh%t"ﬁﬂ‘ra?fn‘alé'eﬁt Nav&1 bess é%’lbﬁ’ G ot taﬁllé"aﬁFseé‘é‘htthe
i nvent i ometrakieof ftr@irubdutiet it @isclogdaan NEECRAtént ONl.5,057320 epd &Pl @ 36t szEgR1.fAsars by

convent i ?Q?f.{{b&ﬁh lﬂ%@g re@gﬁ/g@s FSQhet &%%?ng éﬁﬂﬁ tlaetngl t'tch‘?ac ntdf dﬁﬁ:kg\ﬁhlctggésa%e

| evel s o e active ingredients in Sut | ca Itrons of this

i nvent i of et %‘VﬁﬁrfPfédSt%'Ca’é‘Cct“@sdb%eaﬂfIQS%'Sdhﬁmﬁﬁe%f'quh'e*(%sd'le@@’ (189t ddi ent
which i Is Ienliedgdgy el 143, aghm\yeoctnlwadefsl dsmemt‘eeﬁaqa@u&rbae o SRS Rrid ﬁﬂ’e a’isob
partlcu |t|on tra on wW,t ho elng
P . to Al kg Sanp SRR 8o B0 BRAE o lei G2l ol KV oty
of factorsd |Q$d'|at@hdﬁg“—rlbwemav&@l%t%?BQotnct W@ AT i tahethee@mdmmoqrﬁtect hereipr esent

I gvent I ?@tfermhmmt QUAR ftaaeneatseg'nateaftm A%H@rtbﬁﬁc bhes @rf?)fturetthH?@bﬂoe@lf-l -C
adm ni strat.l on er ret.l on
T oo GPbeBihssmgod s s R bE e Bl st B i Seb BrL AR o stchar

drugs, cdmpounds and/or materials used in conbination with the particul ar
conpound enpl oyed, the age, sex, weight, condition, general health and
prior medical history of the patient be%ng treated, and like factors well
known in the nmedical arts. A physician or veterinarian having ordinary
skill in the art can readily determi ne and prescribe the effective anount
of the pharnmaceutical conposition required. For exanple, the physician or
veterinarian could start doses of the conpounds of the invention enployed
in the pharmaceutical conposition at |evels lower than that required in
order to achleve the de5|red therapeutlc effect and gradually |ncrease the

o o Y e



can be renoved readily (i.e., without the occurrence of undesired secondary
reactions) for exanple by solvolysis, reduction, photolysis or

al t er nat iwelzgiumsms physi ol ogi cal conditions (e.g., by ecTmEratOc@®bEavage).
Salts of conmpounds of the present invention having at |east one
salt-formng group may be prepared in a manner known per se. For exanpl e,
salts of conpounds of the present invention having acid groups may be
forned, fMicropardiniebe, by treating the conmpounds with netal conmpounds, such
as alkali nmetal salts of suitable organic carboxylic acids, e.g., the
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the sal t Migepartivlps agremrosifionsfamaliding inerapgricise @nd Awitihda ¢l protienngsmaictogartidles

Conpound%reof/veﬁ o e,s%t art TURNEhGN cRLE (SR AEDRA AV HSLRITBE(Y) f@@'@@]r an€- 9.
by treatl(% he c%gpoun s wth an acid or a suitable anion exch aﬁg

reagent . V&R 1% 6™ CORBBRITRR BBLSThe P d8iErte P RIUAE CbPUbHRIM ng
aci d and tbasiuc 150 -irf diametag dgived ism pelygeric maferige whiah baveya garietypof artbcalaf r ee
am no gr QP MBY R&nd QJs ’the ¢ m£’r¥ shfad B ré”‘l/ém%@/tdf%nﬁé %\zc%Lée ratiUGN as
acid addition salts, IS e ectric poilnt : ases, or by
t r eat mentPHEYI3. Fhéd“'éf?%ﬁ?‘@e\f"g bef pedizmateryBat eAvitsy Qaé%{‘teir?i %’ﬂ”ért'%rﬁﬁ?’yw'ﬁ’é’%er

i nt o t he ckdl@mCrpIes AAS capTRtiE. wdmba&méemwmcsa{om £MCrb§pr’@®@V€M|&r6}§b,rtldeOr
gigg: g’ s%é % rga%lhn{erm%ﬂ bz%cthf%1 %&Lgi?ména%dth%%rgI\ﬁ%glglats %%tofaéoﬁ'rgl’atlg

obt ai nablseecaempmla@gr ct'fﬁactt%eettymné/ﬁt $Cem'@£a¢leqyen s"emenyed in a manner known
per se into the individual isoners; diastereoisoners can be separated, for
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formation of salts with optically pure salt-form ng reagents and separation
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nmet hods, cdprsiaetoizut i on net hods, (re-) crystalllzatlon and the |iKke.
GEneraIprocess conditions The follow ng applies in general to all processes
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tenperature, fo nple in a tenperature ran ron1about -100 Cto

about 196&“'0'1"% P%“eﬁ@ are '8er é&%ﬁbPeDO'WB%nTQB??rg Y”Preéf 8[8yavatRe {nya variety of
appr oxi mataHcylad B&Xts, fand trexappbeatatnoferdan weidht fop a-gb@C antigen ioeadily eateeniaddir e,
at from g% nd Bf éﬂqn%v%él ﬂhﬁi 'eLB< fBFH%raaédgétﬁe midlRE&E AdighR a?}\/ﬂl%érFth@o?d%?Uf e or

in a clos vesse ere riaté un pressure, /or 1n an Inert
at mos pheRBOUt2BR0 tg 500 Fer Fthﬁjéwtaa MR BPigHE WF'@@e%ﬁa'%(th%H@raé’OUwo 08f fo
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separ at e%O 086 % gb%&t + o%b(‘{ Ilfgéj %pol‘g%gpﬁfcﬁ as E’Eé e&(s%m&l l%mq kh%srﬁlgrrogac}h&e%ng I;/grle
enant i ome emat es
or mxt urOéBCtG’P gbrpel@@ @t'%mgb'?ﬁelﬂ%d for exarrpl e anal ogousl y tot he met hods
described in Science of Synthesis: Houben-Wyl Mthods of Ml ecul ar
Transformation. Georg Thiene Verlag, Stuttgart, Germany. 2005. The sol vents
fromwhi ch those solvents that are suii€ble for any particul ar reaction nmay
be sel ected include those nmentioned speCifically or, for exanple, water,
esters, such as |ower al kyl-1ower al kanoates, for exanple ethyl acetate,
ethers, such as aliphatic ethers, for exanple diethyl ether, or cyclic
ethers, for exanple tetrahydrofuran or dioxane, liquid aronmatic

hydr ocar bons, such as benzene or tol uene, al cohols, such as nethanol,
ethanol or 1- or 2-propanol, nitriles such as acetonltrlle halogenated
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am ne and carboxylic acid functionalities, or where the acyl group is an
am no acid ester as described above, are al so enconpassed. Prodrugs of this
type are weoe=erwtadein J . Med. Chem 1996, 39, 10. FreePamiRre@9menv6al so be
derivatized as am des, sul fonam des or phosphonam des. All of these prodrug
noi eties may incorporate groups including but not limted to ether, am ne
and carboxylic acid functionalities. Any reference to a conpound of the
present iMixteras pbmiciepatties wfto vaying ldgtidecghydelidet reldad vels finde fiser initingy foarhigations int he
correspongien RhRvdihddssiRh rdibRe kMRRAUA @@entath?lgﬁré?ﬁngroblﬂyﬁﬁtbbtﬂ% prithary
appropri aB(g and expedi ent. Comhi nati ons A the present invention
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derivatives thereof mpound of the invention and addi t1 onal agent
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etc.). Several systens are used, as de§£ri bed bel ow, and these are equi pped
with, and are set up to run under closely simlar operating conditions.
The operating conditions used are al so descri bed below. LCMS analysis is
performed using the follow ng nmethods: Waters Platform LG M5 system HPLC
System Waters 2795 Mass Spec Detector: Mcromass Pl atform LC PDA Detector:
Waters 2996 PDA Purity is neasured by UV diode array detector (210-340 nm
th hod A El uent A H20 (1omv| NH4HCCB buffer adj usted to pH=9. 2 W|th NH4C]—|)
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PDA Detector: Waters 2996 PDA Purity is neasured by UV diode array detector
(200-340 nnm) Method E Eluent A: H20 (10M NHAHCO3 buffer adjusted to pH=9.2
wi t h NHAOWD 2Elouesd1ieB: CH3CN Gradi ent: 05-95% el uent B oPET/ER2&9/60961 €S

Flow. 2.0 mM/mn Method for Preparative Mass Directed Liquid Chromatography
(LCMS) Waters Fractionlynx system 2767 Dual Loop Autosanpler/Fraction

Col | ect or 2525 preparative punp CFO (columm fiuidic organiser) for colum
sel ecti o |®RgAbeamt sspiter lighi b At angle dgé is) inesselvaepantpnalumheiisizer sargQprarticies
Spectr O%E%rat%tﬁfr%tlglg St 18w rs)cé?gﬁngbérfg@é \Aﬁﬁth‘?g%tlﬁléﬁ%? 8irerebS sMaf pa gartlcles

Spectronet er Software ssl runni ng condjtio illary
vol t age: 988giSRP WgeAnglg 1gy | é@%@ﬁf‘?‘%&a”@@nﬁze‘v%‘ﬁf %gns A RP %%‘E}ﬁ he
Tenper at untersityl 20 light bdtterqal frem :a &biplevaScapasRedges a I2BHG00! amle. IThki sgtlaon
Mode: E %&@Qriw .@360'?8%& WM 2 Yeatferif &H09§R%?y M ERbYY R S0 tcﬁ@uéﬁ@?“ey jgeal
trace showed good chromat ograpﬁy a suitable prepatyatlve met e sane
type is CKE®BYN- Typical running condition is: Colum Waters XBridge Cl8 5m
100 x I 9 mm or Phenonmenex Gemni, 5, 100 x 2 1.2nmm Mobil e phase Sol vent
A H20+ L@nemiiNeHdOsBe 4s ddtpromed @er@mzte@eeretgrﬂ ar@; im@NBERUltplevanalygas: of 2up
m/mn Gsadpemt ue%ﬂ?é gl htfel 8 rePERAGHRBEEMBAY 6n RB shib Eérﬁ%le Qo fieldlaR a$ér§dﬂ-: with
95%A+5fVP }. i ccord gto analytical trace a 3.6 mn gradient

chosen i H2H¢ (pepepPgig (Q,Hlag\‘? ‘good separation (e.g. from 5%to 50% B for early
retaini nq__ compounds; from 35%to 80% B for m ddle retaining conpounds and
so on). §hph°1°“200ﬁﬁe'ﬁ[ﬂ“e§pie§tf?s§qpépz peeraser (Plse ARlgd de quRwlagh@edt ot ierogynaficent
Re- equi | idehatdroB typally dﬁlonuteeslrorrecmwntsl (Boadrhaal) Sahaplsus SFcrranatut g kepane t he
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Pr ocedur #agRd(sBeR2w@estent Bt heonyasedrti ng material is treated with excess HA
(4M sol ution in dioxane). MeOH and/or CHCI 3 as added to aid dissolution
wher e nedesbstance, Ak Dev,0.38wheretvimeapanpliee) is a siza porakd whosewaltie ds defided dme

resi due M;&oﬁdt%}ﬂeﬁ%o% éf'&%fgfaﬁlc q{ymagg /R eorﬁK‘BE‘m&?‘S?%Q&u BM&% aphy

or preparatlve ues To a stirred sol ution of

5- br onp- zh%i%'?%psw ty REv.Q 2 valge. g’mdé Yol m%majtlc'aﬁa‘dh%%%sﬁ@ have Zr¥76xatic aci d
t ert - bl xtgydatee stia@rthd B(vd5) galue indilaipthg D{vD. E[):ITBENzé péraimibler whosaddd isDIdRi (4. 65
m., 26. 7 l[)omtmgrgrgozt('%lgmé Baé]sef%t g ngtlcl ? n tHg(c{n%ongn th%/g a SI hﬁeﬂ IQ?' ed t 0

roomterrperature recipirta uct collect ed tratlon
filtrate has Py V%l'ﬂ%én%ﬂﬂ% 9&1? P@f@@lesusythlelca@ﬁos(ﬂ@n hae abwedh%ttlwﬁ%tﬁﬁpan
el uting wdhv3®yeaduiOAc/ petrol . The conbined products are re-crystallized
fromEt QAc/ petrol to give 4-(6-nitro-pyridin-3-yl)-piperazi ne-1-carboxylic
acid tert-huty\ ester, (4.50 g, 80%yield). MS(ESI) m'z 308 (M-H) + Exanple
BA m Xt UrigBhudediided tro- pyridi n-3-yl)-pi perazi ne-1-carboxylic acid
tert-butyl ester 40 g, 11.0 mml) and 10% Pd-C (400 ng, 0.376 nmol) in
et hanol (100 m) and ethyl acetate (100 m) is agitated under 1 atnosphere
pressur e loé finther egigniinane binthg ntventidh ¢herd istpurvidlel & doimpbsiioactoandsigoatdenst ot ed t o
gi ve of %m(f@n%?.uaﬂj P snhe$e|¥|désc§]be%qrnﬂgd 2% kaEﬁérQ%Yérgcusﬂl%'eg ihiSfrtealtd V!
ester (2.8 94% yI e
7- Cycl opévﬁew W?er(ei')“ ﬁ?'ﬁel“ ediate 'I'”kﬁrerP@Pfr*?eQ A Heehene 7reipyF reAmplemestag] pyri m
i di ne- 6- oAdjdaodiedtiiéd. e To a stirred solution of (5-bronp-2-chloro
pyrimdin-4-yl)-cycl opentyl-amne (1.00 g, 3.62 mvol) and
PdC 2( dppf) - di chl oronet hane (148 r’rg] 0.181 mmol) in THF (10 nm) is added
Et 3N (0. 7BF tafp 0"93)”4@9%%15)"\'9%@?"\8‘ igthgjagit Hexgrmp PligiePurteolide” Frgedheres iymeapl )
ilequgnt | @hy Wirdfe- sﬁr@ﬁﬁéﬁt@@@ﬁfc%bwéeseq-ﬁb&emﬁ?ﬁt bnrgsndc&oﬁiféga@wﬁ urmqlWA ar w/seam of
and sti ut es

d
ol s olidefi gt 3 Mok SEREIAKAEE 1l b2 5, Belldboiuclt SR 1 B cHlimete o
(x3) and ehbadimdntanaysiornCaftaple HBIAhElx. s Thishen raligenurlectids’ zdcprding do the iosotign
diluted witd ft ASingéd- bl#én@é@%h?kﬂﬁ!cl@@fﬁ%' &éqQé"rf‘cg et V@%Qpa"ﬂleooan@bl%tl%l t@-cc\Et ate.

The phases are separated and ueous |ayer is further extracted with

Et OAc (xSPMPRBABIHEHCYT gefi Eheederiondprgtned %’J’F?'fécoseﬁﬂfd@@@f”f%‘?"@%ﬂ“&'a"tﬁﬁd"”'
concent r abphd offltree na@8é ditike arsigpuddlibere darbigle SidBr @htigenesogtl ap by theebudiiongatv t h a
gr adi ent E@Q&/ I 0 Et tral

[ 2-chl or (\)Aﬁ)l SCh(ﬁr?{g CBE,IF I et&g%/%p%s%g-(aggﬁg tg-ﬁ%?ér‘t?%’l Jcilgnl?ﬁ@ﬁ n\églyc-[hgp%erﬂgg szy}% ne
(636 ng, 54% . MS(ESI) mz 324.2 (MtH)+.To a stirred sol ution of

[ 2-chl oro-5- (3, 3-di et hoxy-prop-1 -ynyl)=pyrimdin-4-yl]-cycl opentyl -am ne
(7.50 g, 23.3 mmol) in THF (45 nmL) is added IN TBAF in THF (100 nL, 116
nmol ) at roomtenperature. The reaction m xture is heated under refl ux
overnight. After cooling the mxture is partitioned between H O and

di chl oronet hane. The phases are separated and the aqueous |ayer is
extract ed with d| chI or orret hane (x2) The conbl ned or ganl c extracts are
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cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6-car bal dehyde as a beige solid. To
a stirred suspension of the crude

2- chl or o-woaymlprnt yl - 7H pyrrol of 2, 3-d] pyri m di ne- 6- carbalEpedwdeossn MeCN
(125 nL) and H O (125 n) is added H2N- SGBH (6.62 g, 58.5 mml) at room
tenperature. The reaction mxture is stirred for 3 hours before the pHis
made >10 with 2N NaOH aqueous solution and the reaction stirred for 1 hour.
The m xt whgonesieatide mad derend uddrcthe bre wbartigeredqlixdy partiderbi andiderotedpainiedeXhter act s
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chromato eIutln W|tha radl nt of 5% Et OAc/ petrol to 20%

Et OAc/ pet ar d %?CBW“& rﬁg djﬁar&e esired etween the antigen and liposome surface The
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whi te SOltHeddlltggrﬁJé?eXﬂ]Jo%l dThe'\éﬁécEﬁ:leoti'de %ar?—ég opar(yl\(ﬁ'r@th arerng hmedjorﬁ)r Bﬁ?%.ﬁyﬁs To a

stirred so on
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ma, 0 030 Al g Bl RRARAG, iy B 4 o6 ) LEORT AP MBI ¢
aci d tert35b‘19t%?ﬁe~°e§te@9th(Exarrpl e B) (99 ng, 0.357 mol). The mixture is
degassed under a streamof N before LiHVDS (IMin THF, 0.650 nL, 0.650

mmol) is The reatlo i S ed at 1
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Pr Ocedur %orﬁ‘plementary to the first. When needed, S|I?ht modifications to the length and/or sequence of the
4- 6- GC}/ano- -cycl opentyl - 7H pyrro yrlmdln- - no) -

pyr| di n- %ﬂ”fc"iﬁt'ﬂ"eF‘éi |bﬁ§ari'e%8‘r‘tl§8>?§lt? eaaa"uth? &peciisiit 3nd Sé’@?'é/l‘ty {esirseyyndgave
crude pr adygiverndiicahstarge poiigohucedtideg 1I8€Xheei umay beekishdeaagywi tb B0 ar 1,213, avbXxt ur e
of 2M NH% l(]Q d\@%vng ij@{ %ng)t(a{;@jl'g %‘ ?t er%rXc?ﬁof?‘ solid. Trituration with

di et hyl er gave -cyclo -2-(5-pi perazin-1-yl-pyridin-2-ylam no) -
7H—pyrro| o[ 2, 3-d] pyri m di ne- 6- car boni tr| I e (8.8 my, 7% (over 2 steps).
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S
term

1 dd
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| o 2, 3- - O- t B t bed
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di met hyl -jdre (Gnethyiated thymidaieigudnoping (TG )peetif di mayl by [Tiricl.mBy & rich 3it BOnepnt BEYY
(purifi C%é R&I&YdeoE@rﬁbdghlB@to\‘ %) ollgmfc'ég{ de anzprlgéso grEa(eMﬁ@n"'%y 6r099§%tr'8@g)

procedures describ

di net hy| Hpmiqieg. n'i”t9”6 eﬁSPPi"EPieW ‘?§ ”ﬂﬁ erdit'ﬁep‘iecﬂ"gf’”&c'ﬁ?t]‘je ISRt Ingugestigulatpey 6
mmol ) ga\oegdﬁuc(lébﬂde ard Hydsaiot bapiripe ah dinmethylyted -CpEr mdatif.Na 2-fyitrememeodiderd 2hey ,
97% . [ M C 0 . .

! ohi of o g id e bl T: BHCRHB! B RBCHEEodhonse 2p ummetypiee TG

0. 385 M9t and 5 (4-di rrethyl am nopi per|d| n-1-yl)-pyridin-2-ylam ne (93 rrg,
0.424 mol ) to give

7-cycl opent yl.- 2- di meth n ridi.n | - 0) 7prrro
For”5, S alpivadmmar e R R sRMar RIS ot Y Phfoonng &R0 01 B0
with 1: 1emmmluﬁreort?feWEtOQM@ﬁbétheomV]enWB(tml)Jormbb@otm@s &reznqdiﬂeﬁ{)seaqmmeﬁﬁem) 1H
NVR (400 %‘%ho%ﬁM b-!a}:kbone‘,3 @6 lrﬁeHﬁhcle%Bide I&k&&-}s( ](b'ﬂherss)urtatﬁe Q’t%dlflcgall’t)nsdﬂlelucﬁn 2

(1H, d), 45 dd |nte

M, 2.75 d?h%e)ph%rgﬁloafﬁ pr?s o% F%_r(d rrtl.;e(i)hyia 6%)110 eazmt)f%eﬁatldﬁs ai ygl? é

(2H, m), allerBativg intedBicletide Ilrryage&tcﬁﬁlgd_nudmot(deﬂarem)ell k@mrtptk@s&skllled in the art and

rac- 7- Oy ol oneBhydesds b find AudfRbiy! - pi per azi n- 1-y1) - pyr i di n- 2-yl ami no] - 7 pyrr
ol o[ 2, 3-d] pyri mdine-" 6-carbonitrileBy repeating procedures described in
Exanpl e A 2-nethyl -pi perazine-1- carbo??ll ic acid tert-butyl ester ( 1.08 g,
5.40 mvol ) gave 2-nethyl-4-(6-nitro-pyridin-3-yl)-piperazine-1-carboxylic
acid tertbutyl ester (0.610 g, 39% (follow ng Si @2 chromatography, eluting
with 2% MeOH di chl oronet hane). MS(ESI) mlz 323 (M+H)+ By repeati ng
procedures described in Exanpl e B,

2-met hyl - 4- (6-ni tro-pyridin-3-yl)-piperazine-1- carboxylic acid tert-butyl
ester (600 ng, 1 52 rrrml) |s hydrogenat ed over Pd C on an H cube (Thal es)
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[follow ng Si O chromatography, eluting with a 1-3% MeOH di chl or onet hane and
subsequent trituration with a diethyl ether]. The material is used directly
in the neXoO 28104133H61 | owi ng General Procedure A, PCT/EP2009/060967
4-[6-(6-cyano-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di n- 2-

yl am no) - pyridin-3-yl]-[1, 4] di azepane- 1-carboxylic acid tert-butyl ester
gave 7-cycl opentyl -2-(5-

[ 1, 4] di azepan-1-yl - pyri di n-2-yl am no) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6- car boni

trile (7], érgj»rthé'rQr{Qb@Mﬁfent?th@SI%Bﬁjc[et)ﬁHelsQﬁ\h B mBditfidd doCatid @%b@coﬁhéaﬁbﬁtd\ﬁaer
columm, elutin m xture and Egbsequent

a
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NVR (400 tdviHz skilddSearéon: 19 ofklerfiiddjmesy), theBe B7préviidd am)oligohublBetide 8®d(fiz¢Hso ay fo
7.73-7.5 Ui 4}y et
3 343 2% r%n%r‘_s‘ gr)ﬂ'ee3 23yog}|_é;ro®2'|(_|§]-q n))n a ggrﬁcjag%méohlme%t %ré%"pr&v}ded n@)n
2 13-1. ggllqoggppleqﬁl;ie cqmgyising eryee( qufhydrwl gr%paqw se’3 fO@i By free sulfhydryl group it’is
7- Cycl opewday thad tHeSyréupds availaned bydhepyoal dhjogaiol! am no) - 7H pyrrol o[ 2, 3-d] pyri m
di ne-6-carbonitrile Follow ng Buchwal d Procedure A,
2-chl oro-7-cycl opentyl - 7Hpyrrol o[ 2, 3-d] pyrim di ne-6- carbonitrile (95 ng,
0. 385 mMmw 9mea¢mloo§in(emg@ftthwvgﬂﬂordthﬁ@t'ﬁpwovléﬁl HRMNBSEAIPERCAPPS GRS Pf MP MventiPnami ne
(21([)1 ETQ v@ieé&ﬂth@ﬁmg)an GEK/@ﬂWHaﬂlc@; ogﬂh\é@mﬂq&ﬁ’olgﬂﬂc @dmposition are linked to one or more

5 ter 0 - :
pyri di n- f'%ﬂnﬁ?Jr‘%lo' g)?go%jFSOt ﬁ-ﬁlgpy?r%?%[jg',vétya‘]ag'ﬁlrei T hee B Ao tril e
[ fol | owi rjerSit@gly, ccbneowamg@r@f[ﬁhwteﬂlmnmgot\ﬂﬂ Imay -todinkedOky di sgleoatiger Waliyey and
subsequenbitie i bigoRldi RN bithi rfjb@tlrhMbno"gErh@H)mpagﬂlo@ n§3ty| d’llr&dthg O.Jahhbl chln ah a
2[5(tert butF%I-dlrrethl-sHan OXYITE %%’F%t |n2 g
cycl opentYfine7 AP JBURRAE] 6 PIR? éfioﬂ% the d Bf?i“tclofnlp ‘H‘eﬁ-l ‘ir% ety is
added HF'ofigonuceatises. 0. 080 nL) at 0 C. The reaction mxture stirred at room
tenperature for 16h before it is dilutedwith ethyl acetate, ished with
saturated NaHCO solution, dried (MgSO4 , filtered and concentrat ed.
Triturat |Irbﬁftwhgr}?nmog|frﬁ9t| of gxenr@/renf@a\}léere is provided an immunogenic composition comprising

7- cycl operdr yore2arti§erhyutivedx yarid dsywhepyr a phoporiienydf ddlivag Jparditipy ane dihield to one type

2,3-d 6 - 254 608 )i VB( ESI

i 2 3%?%*%&%3%"? et Bl R -fEpeR Bl lrerr SRR et =) o
(1H s), 8.33-8.21 (2H, m, 7.75 (1H, dd), 7.55 (1H, s) 5.19 (1H t), 5.10
(1H, quing @t&ther‘bm%%m(n%htof@’)e mv%nt%?rtl?eré-@ prdvided B jmraunb@eriic cddibosifidr, comprisidg 85-
_y|6]7 E))Zl:_llaa igen(s) rl?wﬁ.lto gye o5m re ({ﬂﬁ'ergr% %o ﬁf&ltdle"y!% eﬁ&&a\%r L&F L hvention can be

d] pyri mi dinkeg- tGamarllthIOT dlffar@ntd)llmmiﬁmdle%\rﬁ)fd@alwerbé’e&t‘l 19g 6 peroperd different

descri bedjijdnubsioed @eqﬁen&e@xcﬁpé fL'ﬂ'ﬁ@F |eﬂﬂoéﬁ|tner3t3(9 the filentionhthierd i@ &E\Me@' &covery
m crowave, rather than heatin E (}%} tgtperazr%n 1|¥ n? Pr'!(l'([jrioHe
(510 rrg1 wgmggpgﬁwﬁf:?m%)éwQ comprl |ng or more erent antigens w erein ore a is linke

3- [ 4- ( 6- mint iype pf oligdnuriedtidd Indpitperirathe wad oy inprepiiftepanbantigen (s¢ a@dinkedahione or
crystallipg. §Iﬁ%,1e,q{ L 20%htiad2%9 [fol l owi ng Si O chromat ography, eluting with
0- 10% net hanol / di chf o met hane and subsequent recrystallization form ethyl
acetate/ petrol eum ether (212mg, 25% . MS(ESI) mlz 262.1 (MtH) +By repeating
procedur es adfesier ieb@ddimantaend rodded an immunogenic composition wherein the antigen is

3-[4-(6- '?.blierdqo BX%B%&nglf%l'e)nt alggrqfc%éf d%s%e 4&{1cespr53/9h Qﬂ'n]ierfh tﬁ t(azgr%@antl en

0. 763mmol razi n- r0|on|tr|I
(165nm, 9miecuwrﬁa@ he firgked &pene) o ntor?ethﬁreszrte %@@wcwttdﬁ&uti'ffffﬁ‘eﬁﬁ%n% th‘f"?V@ét"l on.
MS(ESI) manzaitddadtivk e(anbﬂTTan@‘| th@WvagioBuatysas thaPaecReyame As each other within an

g [721( 6- aa>nn1 gen p%Xulatlon are?‘llnk/ed)to Bllffgr%ﬂtab gonugﬂegtldlas propionitrile (173ng,

and2-chl oro-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-6-car boxylic acid

di met hyl afgnfifyatie®0 My, O. 683mm|) gave

2-{5-[4- caoetyl eralnl .

yl am no} A %%}PB'H]&EH >5he) Vst B‘Wrre 181! "%”Llﬂ"g%}\"i ?ﬁmcf’oﬂgoné whste A Aigengelipry

di net hy| guaitidie s3kgd td Oiggnf cklhg)\/anngltepxuedléte diakérorn ky pprtieyterr embodimdnCVB] .
MB(ESI ) rmtérm%géte |I£M|_90 i8Rt RPdeR) -on%H Mrgblém%tar);v%h&%u%trdeg TRe (1H,
s), 8.24 H, H d), 7.51(1 dd) 62 (1H, , 4.82-4.72 (1H,
n),323(4Ht)317(6Hs)282 %‘:(SHH)262248(2HH)
2.17-1.98 (4H m, 1.86-1 .64 (2H, m. anpl e 25

7-Cycl opentyl -2-{5-[4-(2,2,2-trifiuoro-ethyl)-piperazin-1-yl]-pyridin-2-yla
m no}-7H pyrrol o[ 2, 3- d] pyri m di ne- 6- car boxylic acid di nethyl am deBy
repeati ng procedures described in Exanple A (except heating at 130 C for 1
h in a CEM D scovery mcrowave, rather than heating at reflux),

I-(2 2 2 tr|f| uoroethyl)pl pera2| ne ( 1 3lg, 5. 41rrrm|) ‘gave

S . R o o o NA N A rnA



d] pyri m di ne -6-carboxylic acid dinethylamde (35ng, 65% as a yellow sh
solid [followi ng purification by SCX columm chromatography eluting with 15%
(NH3 2 MWo va@B71IDCM . MS(ESI) m z 449. 2 (MtH) + (et ho@tCTEP2dbiobivERy (400
MHz, Me-d3-OD): 8.69 (1H, s), 8.08 (1H, d), 7.83 (1H, d), 7.30 (1H, dd),
6.60 (1H, s), 4.76 (1H, quintet), 3.63 (4H, t), 3.17 (7H, s), 3.09 (2H, t),
2.91 (2H, t), 2.61-2.45 (2H, m, 2.17- 1.93 (7H, m, 1.80-1.63 (2H, m.
Exanpl e Dgonucleotides can be attached to the antigen and/or liposome by any method known to those

i ?ac- 2- [ Sxille3rideR@- pyrroli di n-1-yl)-pyridi n-2-yl am no] - 7- cycl opentyl - 7H pyr
rol o[ 2,3-d] pyrimdine-6-carboxylic acid dinmethylam de.By repeating
procedures described in Exanple A, pyrrolidin-3-yl-carbamc acid tert-butyl
ester (2.Ib2gartidBarsmbolinegtanehe invention there is provided an immunogenic composition of the

[1-(6-ni tﬂvgnt[?)}{ gbgbrlgecyﬁe}envag R Q" (f'lggn%’e])f'o%% R ﬁq;éagt n% %t&%ﬂt&ékveﬂﬁt er

as a yellow sol | wng trituration wt

309. 2. Byav@seax.%@mﬁa'oeewa@gn oeé‘gcr"’f‘?fékﬂ PR @igapysleatiqs, complementary” to the

[ -(6-ni tofigonpyigdtile Mnkdd Yo dt-IEBst e ardiyén Seliydr) parti@s banvked acatdedsesie antigad byest er
(2.169, 7, ;grf% s%% aye [1-(6-am no-pyridin-3-yl)-pyrrolidin-3-yl]- carbanic
acid tert é er as a purple solid ( 1.12g, 56%. [following SiO

chr onmat ography eluting with 2.5-7.5% MeCH di chl oronet hane). [ M+H] +=

279. 2. UsipngigdRs esmdve oFi'é emdw@r SxampteCTHo0M01 o 8/ @ lteopRNttylsn, 1 to 200, 2 to 100

7H pyrrol o[ 2, 3-d X I| cjd, di am de .
Py Lt Y T e SR R U el 1RO oA
tert - but yihkegslpyephe(rmcalmgjug@lomssommqeogmemay be conjugated to the antigen using
{I [6-(7 cﬁé/rﬁ|Ll%Rﬁ‘é1tkMJ>wrﬁrodeEEElhB@d¢@trhQ%HDY| 7Hpyrrol of

, 3-d] pyrimdin-2-ylam no)-pyridin-3-yl]-pyrrolidin-3-yl}-carbamc acid
tert butyl ester (35nmg, 15% (follow ng Si O chrlomatography, eluting with
0- 3% Me Ot ohecdrhimdioneet thaaeljgen MS{daBbatedriozthd BligoBud(dulidd) usildsa bityn€Beonaliaker (for
Procedur @xfnpd Iséﬁsé ﬁm.w%@mﬁaubwyry@xggdﬁetéa&mranerM] 10/ ek & Abigiie

d] pyri m di n-2- amno |n- - -pyrrolidin-3-yl}-carbam c acid
t ert but ﬁrougéq p(%tg w@cmglgo |deg\é/l|\t}ban additional sulfhydryl group is subsequently

rac- 2- [ 5-cbigugaiddn OF yher almade nedgelts )ferpadding i N mateirhd@ngrowq] eafr ey edla@ipentrorh thdH- pyr r

l o[ 2, 3-d - Q- d dineth | ] |jd
R T g e e L D R R LR
MeCH) / DCisbgeinimibigs( ESED (EM_PSQSSNZs-(VMerFl)IdocemeYIMEucgmlmmH NSRRr ( 4B80C8HHz N-[v-

TR ok A A S G A e %vs&%'?gésti’é (5
s), 3. 154@8@)7 ( BHECinifpidyl 2 sznalezmzumetm-cyqphexanesvcazrb@gy [6-2midopgproape] 17-(1.C- 98
(4H, S-’MC%% 1.80 éu%HnmmyMﬂN ﬁlgre}nlcﬁ)?’neﬁr%riacymhex#?éﬁn&\lr&x gte . SMC

C),
7- Cycl opent I"-2-15-( pi pera2| n- di n-2 ami no] - 7Hpyrrol of
23 41 PRI RIR SRR | e NIRRT S ek (SN B e t-
Pr ocedur %ud&;mn&dﬁlhﬁi Fplirﬁ)algmw;iﬂe@mﬂﬂtyydte YSMBB)I’ rs@tdnimidyl 6-[B—maleimidopropionamido)

(325 O Pt D RENA S BSeaBie oD o lep Eonfnled Destet” Bttty ) &

tert-but Naleﬂiﬁlﬂﬂ)’ené@l M-hpdrgxys@fossdscimmiole) @stee (Sulfo-MBS),  Sulfosuccinimidyl-4-[N-

4-16-(7 n h yl - ol o : ylam n

o) oy | ai e RESR PR L SRUBAIDY e COr) c“i gSp bl By o

(260ny, gﬁ'%mrﬁlﬁ@ldstm (ﬁglfcﬂ%mﬁhraodra%ub‘gsmphmdybI4dp1ma@|rwd®dme®ﬂ13%rate (Sulfo-

MEQH di clyBE il R kon MBS ATt ZGRAS. Feh M Ak TIgPiGenRiR, Procedure A

4-[6-(7-cycl opentyl dl net hyl car bandyl - 7H-pyrrolo [2,

d] pyri m di n-2-yl am no) pyridi n-3-yl]-2-nmethyl - pi perazi ne | -carboxylic acid

t ert - but yn a @éstheren(bddidregt witkrel therpnaéi) cgap@es one or more free sulfhydyl groups, prior to

7 cycl op yrrolo[
R R TR G e R A L S U e

10/() [foI | owi ng Si O chromat ography el uting vvlth 5% (2.0 MNH3 in
met hanol Mdeehl mrbeeshatmel chenWeEsl/é)llaHéZo #d Skikbd (Phsbh ard thoeinhnd eMbodichEht NIVR

(7428 %an%&h%p%)omWe SUA{E%)éIB/I gfrogpf. r%i;uﬁe rrnT%)dlfle% |ngrd%r1tH’tra{1%fOrm§re%% 1H d)

3.02-2. 9@1r0(um=HIntm?ulfhzdrgmr@lpmaﬂerzDITTm)e;o\tn@nﬁllﬂrm #p@ggnPHsucir)as /F-sd@inmidyr 3¢[ ZH n),
2.27-2.08 (2H, m, 1.98 (4H, s), 1.65 (2H d), 1.03 (3H d). Exanple 5
7-Cycl opentyl -2- {5-[4-(2-fluoro-et hyI)I pi perazin-1 -yl]-pyridin-2-ylam no}
-7Hpyrrol o[ 2, 3- d] pyri m di ne-6-car boxy‘?l c acid dinmethylam de To a sol ution
of 7-cycl opentyl -2-(5-pi perazin-|

-yl -pyridin-2-ylam no)-7H pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid

di met hyl am de hydrochl ori de (150ng, 0.318mmol) and potassi um carbonate
(132nmg, 0.955mmol) in acetonitrile (3nm) and DMF (2nli) is added

I-brorm 2- fluoroethane (0 035n1_ 0 478rrrm|) and the reactlon mxture IS

. . NN o o o .




(6H, m, 2.47-2.35 (2H, m, 1.98 (4H, s), 1.71-1.58 (2H, m. Exanple 10

2-[ 5- (4- Car banoyl net hyl - pi perazi n-1-yl)-pyridin-2-ylam no]-7-cycl opentyl - 7H
- pyr r ol o[\@p2e10d2p316i m di ne- 6- car boxyl i c aci d di net hyl ampdeBp2000pe®@s7 ng
procedures described in Exanple 5,

7-cycl opentyl - 2- (5- pi perazi n-1-yl - pyri di n- 2-

yl am no) - 7H pyrrol o 2, 3-d] pyri m di ne- 6- car boxyl i c acid di net hyl am de

hydr ochl @yiidythi¢]boRogte (QSIZD_IQ)nmeIe)(arg[a&ve Other reagents can be selected from the group

2o g I i sl g Tapep T

pyrrol of I ne- car 63% as an
of f whi t Suseniingyiptyetrbow-mgthgioc2aiyridvdithiotoiegsn ySMP T I—%@Mﬁﬁ ﬁU/@SlﬂC@mm@)ﬂ B2M NH3
in metha ane) mz 49 5 NIVR
(400 WQ@B&\@%&N@B@&F@E%Z (1H(§@6%$b)3)75 1H, §us|f%?<(d\4ﬁ#l)jyrox({9%ﬁ%§h% 1[5

d), 7.43 p@/rlngldlttag]}oluepe 25-S?f°1W|:(T1H %fOSUVC"!L"?LdY' lfﬁ nethyl-oni;pyedviighiphqlpany

4.77- 4. 7Qetshbhte r'@LHfO-@C@/IF(ﬂ%UIf&S)Jcm@mQQ é@'ﬂQ @ﬂdylt@@]glﬂaplﬁgdﬁldcﬁhexagoa@él (fﬁLﬂHﬁL t),

2.44 (2H, anpl e
7- Cycl opé‘ﬁf%ﬁpé a(‘gN aﬁet[/'é‘o%"ﬁcﬁf’ﬁ‘leé&éacé?r}‘?oxy) ethyl]- p| perazin-1-yl}-pyridin-
2-ylam no) - 7Hpyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic acid dinmethylam deTo a

stirred sol uti h solution in

tol uene, 8. 38nﬁ8°'gjzf'e(t?§&£ SP) %&lgéﬁﬁ%%@nﬂ%@%@@%z%ﬁ%ﬁnfm in DVF (10m)
at 0 Cis added 2-(2- chloroethoxy)ethanol (2.13m., 20. 07nnDI) dropw se.
The reacti gnal@trative énbolinfehedh dtigdnlc@hpfishg alsufhy@kyl Grolp EefarrRodiRE DEiRga bie- r oom

tenperatu and stirrin her e reaction mx

bar 1t ofAF BT R dPerAPESMEE kg b PTHE stiigs EChBPkBIF i e ¢ hen
dried ( My8@DE, fordehjuwlemtoamhlfm@lrwehn@Irrab@fmbdmhgm:mlecelde:ced pressure to give
product (76ng, 0.3 18mml) which is used directly w thout further
purification. By repeating procedures described in Exanple 5,

7- cycI Opéﬁ’l'%” lepgjeﬁpwérrg_agent NS VPLeWFI? -g¢tjyated Ag+ oligonucleotide- -SH

yl am no) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6- car boxyl ic acid dinethyl am de

?Zdli gc?lzﬁ)%?/ra?qaeiri? '\é Otg(od menha_I ﬂ%ﬁnac)etypan\{lgezr} rHa)X)f o% a}eng)éy reaatgon v&th reagents such

yl am no) 23 BNy NS, %d?lﬁ?ranﬁl Scsillf@rélﬁ@- c"éhebt?%yﬂ"igchaiQﬁcétymWﬁ@mmaarﬁﬁetﬂebﬂas an
of f whi t @o§@dated t& & 3A-moliRéd olighfRlcledtide: Nz 523.5 (MrH) + (method D). 1H NMR
(400 MHz, (MJ) : 922(1H s), 875 (1H, s), 8.14 (1H, d), 7.99 (1H,
d, 7.43 (1H, dd), 6.60 (1H, s), 4.79-4.68 (1H, m, 4.61 (1H t), 3.57 (2H,
t), 3.50 (2H, q) OligonuticoBitie-SH)+ anbigdibBB--0Bligohclenide-S-AnGgdioHHBs) , 2. 60 (4H,
t), 2.54 (2H, t), 2.48-2.37 (2H, m, 2.05-1.91 (4H, nm, 1.71-1.59 (2H, m.
Exanpl e 88

7-Cycl opeiPegames.may_edinkepl te phgeeryrarterisamelet o 09009k igorrelectides depgdingim- 2- yi
am no} - 7 gy igosdned size 3ndbPyr tdrkhime sbehCay Q@Whlh(ﬁarﬁﬁlcﬁl tis eRbycatidedent Tie a

sol ution Or]‘cfac o? ;9038 gn C¥iI -nzu-C&EOtI(féS yg)e ugated t the I|p ome usin cPemistr w%ll

-yl - pyr|d°’| E s) ﬂf-)pyrr fT? cﬁop&/fJ BoCar o%y P e ac

di et hyl émmtOHymeMP®wn te a(ft80nﬁreperalldﬂmﬁmmomel\POINIUdéltﬁ%?M/ﬁ@VyWﬁﬁé,s well

(18ng, 0. kA& ke BRRGH ga@@m@mé &4 lry LamiaRson( QFeggrngn on.pé&ﬂmhm Ao BN
(i) is add d TBTU%

5 ure Is stirred
at room CERFEYSRIPE %% (P@SB L'R@Pﬁ‘)ﬁ%‘?“ti'ﬁn%ﬂ‘l‘_ﬂsg}‘ 'dﬁﬁﬁ‘é‘ﬂé%'ﬁ'ae PPy &t i on
m xture paerctveed ubiyg bettroddurgidnatitosriatay toeguk ynafejmideliieivacatfl oOpEIOFCBWIdH3 i n
et hanol /gli,ghl or onet hane) to give
7-cycl opéentyl - 2-{5-[4- (2-di net hyl am no-acetyl) -
pi perazin-1-yl]-pyridin-2-ylamno}-7H pyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic
aci d di metlipyrualevtiies cahibehlinked faoy toherof phe bcf)mmhehty dfra tiposemé,ofor wikdnhple the

cet oot BT PRR A ALt ey W nd Sl BBy 1
8.01 (1H°"%) em*?O‘Br!Ee”f 5'59 (HPasong | cgnigisey 1PPPEMALY, (8133mabﬂsn'€qﬂ+oxwopvm22 (2H,
Sg 123 gg pﬁaeldhattdillethancﬁeﬂmﬁal‘h phinitoyB2-2fyi3 INGF (M%éélcéﬁ 7086)?%gor(] %H WE%(h a2|tt931(2 6;
S : anpl e -
{5-]4- (2 r??'ﬁ%g' o CW&I)OS'de i gbreacfnjugﬁ(‘eﬁfqr?% I}ei di n- 2-yl am no}

-7-cyclopentyl - 7H-pyrrol o[ 2, 3- d] pyri m di ne-6-carboxylic acid di nethylam de
By repeating procedures descri bed i n Exanpl e 88,

7-cycl opentyl - 2- (5- pi perazin-1-yl - yrl(l‘l%n 2- _ _ _ _

yl'am no) - 7H-pyrrol of 2, 3-d] pyri m di ne- 6-Carboxylic acid di methyl am de
hydrochl oride (150ng, 0.3 18mmwl), N BOC-glycine (56ng, 0.31 8mml) gave a
crude product which is purified by Si O chromatography, eluting with 0-7%
met hanol / di chl oronet hane to give (2-{4-[6-(7-cyclopentyl-6- _

di met hyl car bamoyl - 7H- pyrrol o[ 2, 3-d] pyri m di n- 2-yl am no) - pyri di n- 3-yl | - pi per
a2| n- 1 yI} 2 oxoet hyI)- carbamc aC| dtert- butyI ester V\:hl ch is used

. Y -~ 1



stirred at rt for 5h and then is concentrated in vacuo to 1/4 of the
original volunme. The slurry is then partitioned between water (60 m) and
Et OAc ( 60VO12910/0PBY60r gani c | ayer is ished once with wat ECT/EFAWS/0M%Th a 5%
KH2PO4 sol ution, once with sat. NaHCO 3 and finally once with brine. It is
then dried (MySq 4), filtered and the sol vent evaporated in vacuo.
5-{tert-bxxty\ dinethyl silanyloxynethyl)-2-chloro pyridine is obtained as
a col or| épsgsdniegised be 2Pepatpd t830gtain NS ESIifledmheshe®idy 4t pridrcenge (anging ot v |

di met hyl o$b/ @%'o@{%ﬁ?ﬂ ahikaiginyC e PeRefYdd SHnRified pRBBholigid iLodiliddin)1, anBl2dIAP

(0.4g, 0.64 mmol) and enzo hen olved in
t ol uene EBHAYS g PR aé'éﬂlbﬁ 98?1?a§d d@@gﬁ?gﬁ‘cbﬂ%ﬁ%ﬁlT?Mﬁ?‘osgéﬁ'ipgrﬁ i

t - but oxi deva(edt}p 2jach30.t8e pigohiclatidesPddeadsad B theOexRgriménta Zonditipny aad eiekidied and
the sol ution is degassed once nore. The mixture is heated at 80C for 6h and
then allowed to cool to rt. The mixture is diluted 4-fold with Et20 and
then the solution is filtered. Evaporation of solvent in vacuo gave the

crude beribyrdtgbtidde ran [He- I(iked tanp why |of dherebmipdnents of an ISCOM, for example the

silanyl o ) i di OH
(sont) | anRylp FEh ShBedinin BEOh ehifedd BEHod R ae gt M he
sol ut i on 08¢ pibedimet thet SEGM cpgiRrisepRORE- Mf\'uFQaWh'%h 2 dirkaweifien digonuslegtiteBand
then the peesijdsd r sdafprl ved in Et 20 (50m ) and filtered. The filtrate is
ished with brine, dried (MJSO* and then the solvent is evaporated in vacuo.
The crude red oil is purified by SiQ2 chromatography (gradient Petrol

Et her: EtSPRMS carl be prepdG% tetcomel) the mydiied arpsohclinige dihe fraptiopof direy modifigd zed

\é\’h(e? t{' EH&@B&QldVWh%ﬂWhe@,‘cﬁﬂlgﬂtly-r&%cﬁ%) \fﬁ'é""bl|§jo‘F‘1uc1cIéd"lé’és| YedeROP YR AN RY@GHRNEO i Ve
er ut ne

si | anyl ox a as._an_orange
solid (2.9 “Oﬂ%arid%d'e'gﬁfs(eégloj‘yrlﬂ 2¥‘g§]§r %Wﬁxl%“ﬁrg‘ﬁﬂﬁﬁwé %’é inVERtioh Gomprist”
7-Cycl opemudylbd eho(estelyy.dr oxynet hyl - pyri di n- 2-yl am no) - 7H pyrrol o[ 2, 3-d]
pyrim di ne-6-carboxylic acid dinethylanm de Fol | owi ng Buchwal d Met hod B
5-(tert- butyI di met hyl sil anyl oxymsth)(l -pyridin-2-ylam ne %0 98%
nmmol ) andigeREddss ?arb%‘?odﬁéﬁta%o A qroflats B§1o8 I wate ef mTB? bdrgelg 1058'5(y| ic
aci d di med lgler asmutbeong 2of eh&-ifventicheimby loihpriseda nieddifipd -surfactant that is capable of

si lanyl oxyBt ¥ b PY o Al 4 da(gén%@ﬂljfz mg%g' @Bgaa@%rh tzégﬁ HRA di 2ottt

pyri m di ne-'6=car ox I'1 ¢ "acl I met Iovm

chr omat ogf &19we@tlomcprngr'smgtaﬁnwfeﬂyosw@d%wveme@rﬂeﬁw%‘ﬁ ﬁréysa f@dlehorfﬁhe"%% 3
(MH) +|2 [28- he(élire$ﬂmb@1t YA adpaiRliay bde)dwﬁéhﬂdD)thHTﬁT/éhYb% tﬁ)e/:fﬁodlﬂéﬁ Blac;sgwplaﬁ]lsl .
-T-cycl ope - rr car boxylic aci i met hyl ani de
(0.1 g, Bebishr |t§¥ Qmifﬁ h '?,H acaio (‘l“m) TBAF (1M solution in
THF) (0.303nm, 0.303 nmml) is added dropW| se, then the mxture stirred for
%GhSatO I'E]Oh Jrﬁ?le@t?jley@m bd c-?on}uB@t@d RVARRI AHRHAnMPartidlé. qfh'é@ﬁcr@/ﬁé}@\déﬂlclé§ofﬂhﬁl fied
y Si O chronmt ogra ar orre ve
7yl opdEInT ROy HE Ry P et 22 TP HaPvaRRy sy 2o )

pyri m di rwgcﬁnudmtlldwylln on@emtodimendt thgteaisi mievide@ Onigro/iaBY partitVsX BSIHe inyenti@B 1. 2
(MeH) + (rEBFn? Bpiodlﬂ%d" %hc(l%ﬂgaMTQem h@f‘ng@ oD): 8.77 (1H s), 8.45 (1H d),

8.25 (1H, d dd), s), 4.81-4.75 (1H, n), 4.62 (2H, s),
3.18 (6H, s), 265253 (2H, rr) 211(4H d, 1.84-1.72 (2H, m. Exanple
107 One embodiment of the invention there is provided a process for the manufacture of an

7-Cycl Op%whogémézr? é’o[]fﬁ%{ d;rlglqbﬂ)hé]lgwﬂ%@gg 7H pyrrol o] 2, 3-d] pyri m di ne- 6-

car boxylic aci

7- Cycl opentyl - 2- (5- hydr oxymet hyl - pyri di n-2-yl am no) - 7H pyrrol o[ 2, 3-d] pyri m
di ne- 6-carboxyl4d. coa.qijgiudg dsfatfifs(bwgashdkﬂaeoﬁéle #2¢ antlgkn8 Mol ) i s di ssol ved in

di chl or onet hane ( Y g, 503
mol ) is added it éorﬂoiattm%%sa S(()a\cloe'nr O?%Ongde rpd% C%@%{nen{% ﬁgé%q)ﬁg%ﬁjaé egé{kl Tri ng.
After a further 168ﬂeea)rt9aﬂh@lgﬁﬂﬁeluewpﬁ@lclel ltered. The filtrate is heated to

38C and nore MQ ( gfiGhg B aﬁfﬂéln)andj §nt@grd@éilv&§ partifllfReSonaNies that BN S. Af ter

stirring for a furthe e mxture is cooled and filtered.
Concentration in VQQ%'S'Z%‘QUQP‘Q'Q%Cfeat%| chis triturated with MeOH (10m) to

gi ve 7-cycl opentyl -2-(5-fornyl-pyridin-2-ylamno)-7H pyrrol of 2, 3-

d] pyri m di ne-6-carboxylic acid dinmethylam de (3.8g, 85%. MS(ESI) mz 2>192
(MtH) + (et hod B).1H NVR (400 MHz, DNBC>d6) 10.47 (1H, s), 9.94 (1H, s),
8.91 (1H, s), 8.82 (1H, d), 8.49 (1H, gb .18 (1H, dd), 6.69 (1H, s),
4.83-4.73 (1H, nm), 3.06 (6H, s), 2.48-2.38 (2H m, 2.02 (4H, s), 1.68 (2H,
d). Dess-Martin periodi nane nmethod A suspension of Dess-Mrtin periodi nane
(0.435g, 1.06 mml) in dichloronethane (5m) and tert- BuCH (0.1m) is
stirred at rt. for 15 mnutes. To this m xture is added a sol ution of

7-cycl opentyl -2- (5-hydroxynet hyl - pyridin-2-ylam no)-7H pyrrolo [2,3-d]
pyrlnldlne 6 carboxyllc aC|d dlnethylanlde (0. 39, 0.79 nnDI) in

o . o o — g— . . - Y 1 o,



pi perazin- 1-ylnmethyl]-pyridin-2-ylam no}

-7H pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid di nethylamde (10O, 71%

[ fol | ow YOSP@WA28H6omat ogr aphy, eluting with 0-10% (2M RE3/EPA009/060967
MeOH) / di chl oronet hane] . MS(ESI) miz 507.3 (MtH)+ (method A). 1H NMR (400
MHz, Me-~-OD): 8.77 (1H, s), 8.43 (1H, d), 8.21 (1H, d), 7.80 (1H, dd),
6.65 (1H, s), 4.83-4.74 (1H, m, 3.61-3.47 (4H, m, 3.35 (3H, s), 3.18 (6H,
s), 2. 814ma #ithgr Eodimmpnt tilere is bravidipfl a diocesk. fqrhq pequfagiure ghaa ipnencggnic

7- Cycl op%awds.t.an Ectndrmb mm&egeyl - pi perazin-1-yl met hyl) - pyridin-2-yl am no] - 7H
-pyrrol o[ 2,3- d] pyrimdine-6-carboxylic acid di nethyl am deFol | owi ng Gener al
Procedure B 7-cycl opentyl -2-(5-fornyl -pyridin-2-yl am no) - 7H pyrrol o[ 2, 3-
d] pyri m di ne- 6- @ar Blookjrgi of amfred sdifhyemyl"grblausioden gitgengsinda 39Eperdagerdnd

N-i sopr opoyl pi pgra Jupusel]

7-cycl opentyl - %[ K%ﬂ%lag@%gg“de%r&%@er az%nrtlI 1- I met hy lfj)-Pyri di n- 2-

yl ani no] - 7H pyr ol G?W%t'mﬁaﬁf?tlﬂl‘f?'tﬁcﬁé‘te@ OE%”HGW'PH?S& Mg et hyl am de
(103nmg, 53% |[f al | owijwmatity SEbcoly thisedigaiualpbte certhplemagamid the BlighDlddofdd iINH3 i n

MeOH) / di chl or onet h . 1H NWR (400
Mz, Ne- d3- OD): %‘?‘% i‘iﬁw‘%ﬁ%%@‘ %’Tégjmcﬂ%e"{‘gg gyt ‘%ﬁsﬁ%?ﬂ’" 80 (1H dd),
6.65 (1H, s), 4. e84anwfthntlgﬁy and3lipggpnpepderse nd@onsﬁlafe gy hyhtigizagign of they g° ( 6H,
S), 2.78-2.49 (1OHigBlucledtidesl (4H, d), 1.78 (2H d, 1.1 1 (6H, d). Exanple
85 7-Cycl opentyl -2- {5-[4-(2-hydroxy-ethyl)-piperazin-|

-yl met hyl ] - pyridin-2-ylam no} -7Hpyrrolo[ 2,3-d]pyrimdine-6-carboxylic

aci d di nen hidrtheriedebdimeniiiate)is@visiea k pRcetsdenihema)ufacture of an immunogenic

7-cycl opephydsitén (:én;grgfn?me Mindiskpg- Y| am no) - 7H pyrrol of 2, 3-

d] pyri m di ne-6-carboxyl'i c acid di net hyl am de (150ng, O. 396mm| ) andN- ( 2-
hydr oxyet hyl ) pi perazi ne (57ng, 0.436mmol) gave 7-cycl opentyl-2-{5-[4-(2

- hydr oxy- et hyl ) -a. pBlpemr@zdf ARy fﬂeeyshtﬁwdtyygr])uqs)pniadiant@n yhiagra snjt]able reagent;

- 7H-pyrrol o[ 2, 3bd] Rarcr.a%e mm@?n.o@gq&rpte@% bfiggei d di methyl am de as an of f
white solid (78ngy | oW ng S|Ochromatogq%iq;%d| eluting wth 0- 10%

(2ZM NH3 in MeOH)Y D@Rnlugam%fsﬁt)th'ﬁ‘faft'w OHIQNRIRRILS ¢ H9%8) . 1H NMVR (400

VHz, Me-~ ) : & 7Conjdddiingsd secBnddiBiol dibbhnudipotidd .caplebkhtarg Yq the oiOnclddfidedid) |

6. 65 (1H, 4. 83- 3.18 (6H, :
LA AN A U Y
7- Cycl opent y| - 2-9 5MpingpkihR RS0 PROIHOMiNSEF eAfifenE AL JUFRPen Aithe: 2- yI am

no] - 7H-pyrrol of 2, 3oligdhRbtidesdi ne- 6- car boxyl i c aci d di met hyl am de Fol | owi ng
General Procedure B,

7-cycl opentyl -2-(5-fornyl -pyridi n-2-yl am no)-7H pyrrol o[ 2, 3-

d] pyri m di agwtBercardodinght teera isintovitietre tragegsrfoidae (128 dragre of BIBKEAIENIAN

1- met han%@mwsﬂfwlcah,s}%rngznensuown%rmaps0 436mmol ) gave

7-cycl opentyl - 2-[ 5- (4- et hanesul f onyl - pi per azi n- 1-yl met hyl ) -

pyri di n-2-yl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid

di ret hyl anm de as. allodflrig aflany feeeswlfiydry{ @Bup, on46 Wntigeh obihgaswigbiSir€@ent;

chr omat ogr aphy, n IVEO—D ZDCM MS(ESI) mz 521.2
(MtH) + (et hod A) Had'%%m&nﬂ]i&a’@tég %eh %2 8.43 (1H, d),
8.22 (1H, d), 7%oCemwat'%ﬁf'fsféh'e'saCth %90“%9%@9299?“3’%“ , 3.60 (2H, s),
3.30-3.25 (4H, m, C3njudhtifddisecsnd thidl c&@or(uBlelptlc&)cmeIeﬁGntaryMthé6I@onmﬂqot|<2e ih 1

(4H d), 1.83-1.72 3Hto@f" d.’éﬁ% ln]%zd r:l'%/a malelm%e aﬁtlvated ph] ospholipid;

2-[5-(4-Acetyl - plpera2|n yCl opent yl - 7H py
rrol o[ 2, 3- d] pyr§- mMiingef @e@aﬁ@%ﬁ pi ratei?tdmwﬁé@%&?ﬂ%ﬁ%@owavhfﬁww (%ﬁer al

Pr ocedur e B, 7-cycbpperitiestided- (5-f ornyl - pyri di n- 2-yl am no) - 7H- pyrrol of 2, 3-

d] pyri m di ne-6-carboxylic acid di net hyl am de (200ng, 0.528mmvl) and

1-acetyl piperazine (75nmg, 0.581mmol) gave

2-[5-(4- d@eflyﬂhermnwpﬁa]@hﬁhqejﬁlm@ftidﬁfgila)prmﬁfé\ithe Qlawf%ﬂﬁfﬁeﬁanﬁmwm%piéntyl 7THpyr
rolo[ 2, Qb%&(troh%g?ﬁ}ﬁgﬁh§f@|{m;@gkép§ acid dimethyl am de as an off white
solid (96rrg 37% [following Si O chromatography, eluting with 0-10% (2M NH3
in MeOH)/dichloromethane] . MS(ESI) mz 491 .2 (MtH)+ (nmethod A). 1H NWR
(400 MHz, Me-"- @GD) BloBkingrof @fy-Hreessulfhy@ryti@odistdn aﬂ)antig}ngging ablitatle reaged®l (1H,

dd), 6.65 (1H, Sc).’ Aédi(sr?gllé %alz%iéeégbuﬂsa@aﬁ%evGZH t), 3.57 (4H d), 3.18 (6H,
s), 2.65-2.44 (6H, m, 2.19-2. 1.78 (2H, d). Example 54

7- Cycl opentyl - 2-[ 5- ( 3- net hyl - pi per azi n-zjr-yl met hyl ) - pyri di n- 2-yl am no] - 7H py
rrolo [2,3-d] pyrimdine-6-carboxylic &cid dinmethylam deFol | ow ng Gener al
Procedure C, 7-Cyclopentyl-2-(5-fornyl-pyridin-2-ylamno)-7H pyrrolof 2, 3-

d] pyri m di ne- 6-carboxylic acid di net hyl am de (0.298g, 0.788 mml) and

2- met hyl - pi perazi ne-1- carboxylic acid tert-butyl ester (0.3 16g, 1.58

mmol ) gave 4-[6-(7-cyclopentyl -6-di nethyl carbanoyl - 7H-pyrrol of 2, 3-d]

pyr| m d| n -2 yI am no) - pyr| d| n- 3-yl rret hyI] 2 rret hyI pi pera2| ne-

Y . S N N AA —— A



d] pyri m di ne-6-carboxylic acid dinethylamde (50ng, 0.132mml) and
(R)-2-am no propan-1l-ol (20ng, 0.264mvl) gave
7-cycl openOeb122886[ ( ( R) - 2- hydr oxy- 1- net hyl - et hyl an no PCREPR09J060967
pyridi n-2-yl -am no-7Hpyrrolo [2,3-d] pyrimdine-6-carboxylic acid
di met hyl am de as a white solid (36ng, 62% . MS(ESI) mz 438.3 (M+H) +
(method B). 1H NWR (400 MHz, CDC13): 8.75 (1H, s), 8.47 (1H, d), 8.28 (1H,
d), 7.73 (1H, da), Cenjutatifglarstdhiol-adtv@Bdsligopugiddtde tpsaidantigen( 1H, d), 3.77 (1H,
d), 3.67 (1H dqﬂ) C Jt%gtlr(g]‘ﬁsecgr@thlol:)tjllé&]u(‘,l@&ﬂvde%%mplgmgrﬁar%t(ﬁtﬁe 6Iﬂgb‘nud‘§)tlde in
2.67-2.53 (2H, % 6 f} H e 55
7- Cycl opent yl - 2- [SSt?F(@)tO MRRRRYe snyar %?P‘??” eﬁoﬁlé’f'ﬂ@qzjmﬁlﬁ ‘i;ﬁ'%?t"f‘ am no] -7
H pyrrol o] 2, 3- d] pytrasphatipicie- 6- car boxyl i ¢ aci d di met hyl am de. Fol | owi ng
?eggl‘:?lopg::];);ledgr (ESIQPan of the anti en and rglcrop%-rrtﬁzl%Sgdlc%rpl_a%%/plglr_tlglle uFdzeré:c_)ndltlons that
d] pyri m di ne- 6- carﬁ@w;}‘ngr@'zég‘?rt?fmer?é%ﬁ‘y@%id% (3.8g, 10.05mml) and
(S)-2-nmet hyl - pi perazine-1- carboxylic acid tert-butyl ester (5.03g,
§5né?hm;})gr}ar g\r{r'g%/l% S%nl_lf_odImGeng (]?f tF ﬁ'ggrg?ptt‘?{ére QS provided a process for the manufacture an
pyrim di immusggeani¢ mﬂ)m@ww a% flesguiedriieraify Vheroin siepHY isphqpiemesi tsed a1bEdekRiRY | i ¢
aci d ter tinkhdtige®MbRF rafS ofppldkimates®. i d (2. 45g, 45% [follow ng Si O
chromat ography, eluting with 50% Et OAc/ petrol eum ether). MS(ESI) m'z 563.3
(MtH) + Fol | owi ng CGeneral Procedure A,
(S) - 4- [ 6-Anfigensc| opent yl - 6- di net hyl car banoyl - 7H pyrrol of 2, 3-d]
pyri m di n-2-yl am no) - pyri di n- 3-yl net hyl ] - 2- et hyl - pi perazi ne-1 -carboxylic
acid ester (2.45g, 4.35mmuol) e _ _ _ _ _
7-cycl opéfit PCOE‘e[‘!S '?‘(“S?%”'ﬁé?'%?‘?s-'tﬁf‘%grQEi'W—eTlO{JI"H‘bP‘HWr?? 59 ANt eR-cgpable of
yl am no] -elditing\an riroinohe2re Spoti$ ygaingt dhuneantor @aimabpajtiogen arsial adubstdrioy trehtadeey 1. 39,
65% |[fol phy,
NBOH) / dgi & hfﬂ%%\%ﬁ% %f}le ng LR Hgﬁ? In aefhrll“e'r %%b%l_l#l@nt%%ﬂ{eNh@ngor?Me' \ybccmeNE\)r (400
MHz, Me- damwpenlgcempoeliws jhe 'rsfeat@nmwom’yse@az*ige(nmpatﬂsof elicitifig an MU |
6. 65 ( 1H,resppnsedg8idstéd. turdour Ait/onrtdimoud abigel BHheoplhsia B dllin{abidy agihal. 3. 03- 2. 92 (1H,
m, 2.92-2.77 (4H, m, 2.67-2.51 (2H, m, 2.20-2.01 (5H, m, 1.86-1.70 (3H,
m, 1.07 (3H, d). Exanple 76
7- Cycl opdme ylernp-‘arigen)- inywWelokyawsi frethediskiller. peraent: hy ) -ajgand P ey ahfPtaB] - 7H- p
)é;r ol OI [ %o@séﬂ"ha@lﬁé | pEbteN Rudisic adid) @¥ordin- §ol?débéi1aﬂdd@in]ﬂjﬁéta§ﬂrﬁi%culﬁcﬂr Iheykmghat

neral Proce

7-cycl Opéﬁwfﬁﬂag'ﬁ ? 52bigY A1 MBYPS HSROBEYD S LI FHEEYR oMBpEsgmay be derived,
d] pyri m diomelogousaar ranthesised de indmigi meledwes Arand giryses, z@cteoa RGeS Profazgan or

p' peri di Ry qu th 2 MBiter{htinD GABBYi r)1er936fethe |nvent|on the antigen derived, homologous or
cyclopent

T et ey i Ml By 6Pl . nsodpsR e v Brher SeAPBBEIN% aci d
di met hy| amdect@nitise atiyeri inedrivas, mattigbes @@thbbs(szﬁtrgmlnﬁ@ﬁi@le@ﬂesl floowa mgpstance
purifi Catlrlnﬂla @Xln%@@?r@}hhm %s@%eﬂé&:ﬁa%@% &B‘égllyfa'nﬁﬂfcbt%@-d%engbrge.
chrorratograp e ng W|t 0-7% (2N NH3 in Et OAc) . (ESI') mz 464.3
( M+H) + (rrethod B). 1H NWR (400 M—Iz Me-d3-0OD): 8.77 (1H, s), 8.42 (1H, d),
8. 20 ( 1H,In 8)e enfboBfhepfldd theditentidn thére (sl;hbwcﬁa)i andmBBnagei2 céripdsition condarigidg 3ne60

(B0 ) b o O Sy by Bl P L T B Pl 22
Exanpl e Aptigens via an mtermedlate linker. In a further embodiment of the invention thereis prowded an
7-Cycl Opﬁrmn)dlhoggmé Eorﬁbd%ﬁlbﬂéd)rﬁpribmy|oﬁEbhbﬁbrep5hhgéﬂ1l detivery battialdd0 Whetkin @iy srbiged 2, 3-d
]B p37/r IcyCI 8 v%ﬁ{ ;gﬂ-rtlc (aée Ii(n%eé & P& morgbrrﬁ%%Plea a.lin e)r wgerelﬂgqeqe gr%%#npnsreg%?dur €
d] pyri m déaseore- MF%@RWNE'@GV&W@llgﬂnn@@dﬁwsaﬁ@@n(lgpnasgvernpgmﬁmtr)e invention

andpi per agd Neked- t@aJnl?OMHep oﬁ%hl@;eh@rfbr l@kﬁrﬂgﬂle Qstbeioo(déo :laglﬂgen]—mglgfzm&| thigde

4-16-(7-cycl opentyl t Icarba

d] pyri m (ﬂy He”fe%“&ﬁ‘i' WB)Darﬁ'glﬁ rd%'Pﬁe\? Aohy chr ﬁ%ﬁ@?tgf{‘ @aﬁa" b BAMS ¥ AT d
t er t - but \diteragtive remhisdimenthihdre map be dng &r. 338 giffe®@0ntigefis @ndrtitue theadntigen dedi ey
directly in the next step. M5(ESI) mz 549.3 (MtH)+ Fol | om ng Gener al
Procedure A, 4-[6-(7-cycl opentyl-6-dinethyl carbanoyl - 7H pyrrol of 2, 3-

d] pyri m di n-2-yl am no) - pyri di n-3-yl met Byl ] - pi per azi ne- 1- car boxylic acid
tert-butyl ester (0.333g, 0.607mml) gave 7-cycl opentyl -2-(5-pi perazin-|
-yl met hyl - pyridi n-2-yl am no) - 7H pyrrol o[ 2, 3-d] pyri-m di ne-6-carboxylic
acid di nmethylam de as a white powder (135ngy, 50% [following treatnment with
DOVNEX 550A and further purification by Si Q2 chronatography, eluting with
0-12% (2N NH3 in MeOH di chl oronet hane). MS(ESI) mz 449.4 (MtH) + (et hod
D). 1H NNR (400 VHz, Ma d3 D) : 8.78 (1H, s), 8.43 (1H, d) 8 21 (1H d)

— o~ o~ ~ o~ —- ~ A



By repeating procedures outlined in Exanple 12,

7-cycl opentyl - 2- (5-pi perazi n-1-yl met hyl - pyri di n-

2-yl am noyozbiopesriel o[ 2, 3-d] pyri-m di ne-6-carboxyl i c aeca/Erzemobogbam de
(0.108g, 0.241mmol) and r -butoxycarbonyl am no-acetic acid (42nyg,

0.241mmol ) gave 2-{5-[4-(2-am no-acetyl)-

pi perazi n-1-yl met hyl ] - pyri di n-2-yl am no}-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyr
i m di ne- Gadideboithe ihvantiercingly ok Imediplaayerebenof differert eticsod, fat 8T, 1, BBUY.
VG(ESI) 18/ ¢ 50% F0, o0 4o GORIthoR)airehbh Mhef400 Mz, Ne-d3-OD): 8,78 (1H
s), 843(1H d), 22(1H s), 7.80 (1H, dd), 6.65 (1H, s), 4.83-4.72 (1H,
m, 3.71-3.62 (2H, rr), 3.58 (2H, s) 3.54-3.39 (4H, m, 3.18 (6H, s),
2.67- 2. S%Qmﬂher@nboalnﬁﬁt-cﬂthé]n\(eﬁﬂfb,n th antyeR B-liBkdi3o bk, thar)one]gli&ﬁruile@e(fﬁd-l m .

Exanpl e @Qam Ie1t 200,210 100, 1 10 80, 110 25, 1 1015, 1.to 10, for example 2 3, 4, 5. 6,7, 8,9
7- Cycl ope per azi n-

% - pi ridin yI ani noj
IR pyrraﬂof/zz@ TR TR IR A AN e A AR A EAR: Rt s
Gener al  Megfehean B al-tadibaicorpytemativag - dhe cambal o eleyigon(EGEKites may m3dmsi@it o and
1- met hyl pipgrazi ne- 2-one hydrochloride (559ng, 3.709mml) gave

4- (6-chloro-pyridin-3-ylmethyl)- |-methyl-piperazin-2-one (712ngy, 84%

[foll ow ng Si O chromat ography, eluting with 0-10% MeOH di chl or onet hane] .

MS( ESI ) %mu%ema c6ha(tbdsé)trbn836f Er%piﬁ@énin&g chheee e @didri adicleNinkecailimkelC St ep

2 (except_that ne int jate 1s extract sing Et.O4
3 (6 onr GPBBRPRaRA MRS ke R G R aloaBoherd GlaH3 ke 29640 1o )
gave 4- (@@ﬁhﬁ@np@aﬂl nadlecuRs yarerirtkiag It antigene tidiiyery paidesiini the 2oroprsitid® Influrth28 %)
[I\/L% ;)\éw %%Ibgér ?ﬁ@?ﬁiﬁ@ﬁ%ﬁt@ﬂ@lea@ a%&mmrt rhor@ “of %dn nNhaed#résgreCnnked to

i u
met hod B2"EEL @e'él’ﬁ‘ierB”%i&‘?? |"2I/ﬂfh%r embﬂ‘é’[“ﬁw j’f the Wv‘é‘f’ﬁ'gg a B]a{ﬁ’g?ya?ﬂhﬁgﬁt'%ﬂés 'E‘ﬁ?ﬂm
0. 136nmoltg atigen delivery particles, that is to say over 50% of the antigen molecules in the composition

2-chl orofs |Fn)€&d B%ﬁf&éﬁ'deﬁdé?@&éﬁfe@k 0[n2a f%rtﬁ’e]r RbbdTh St BEmE kBRI $ Y skt lafl of
di met hyl am d

7-cycl opé*?ﬁ%f‘lt'geZ‘ '[‘@e‘(JL?S f‘ﬁﬁ‘?m%’stﬂﬁrbafﬁu"ﬂ@fjé%?rﬁ'g‘in JAIMREY PRITIges Rl fedPRPEiPP ani no)
- TH- pyr r @yalistahtiallypy is maat thet-o6teastrablexstis0%, 205, B0, 9% Hopbastinttee ¢f thd anigen2 1%

N Eé‘go%ﬁff?g{"w@%%ﬁ'“%% Bl Tt et a%g Mgt
s), 8. 44 (qrpreximpyely 0079 of fyg anfigen presgit ip the, ”HH‘)‘OQGG'CGBmPQWO“%Pf hg igention /6 ( 1H,
m, 3.62 Ilﬁlaakﬂto §ﬁt|ger3déi10erf( Bé‘ﬂtlclés)ln th3. o&&p@sltﬂaﬁ @\B)Haxcﬂgs unBo&a aﬁ@ddn nolaculds ¢ah ( 2H,
t), 2.64- tnhgk"%t ed, Am de

S e; i es Gé)ﬁ é a?veé,frg@ et%?o&nzpig:sl'ltighs(b@g’ va(r:!gty 011 r'nZtZoészanbwn }o the perso d Tn"the art,

2- Chl or ofF- @pamblepdhet iMmupegenNe eahreBEOB- tipp e svbidrtae -16-cenlrityaxtiphi whesgin dhe

di met hyl aqii ﬁ Ilnﬂeoatd ahtiden S)%me%d 5M8&s isSpaidd@thnd the antigen that is_not linked to

5- br ono- f orop%tgl m d €3g, 13.2 nmol ) in 100 nL of EtOH Then

cycl open E’/‘?SOQﬁ?W ! pemf 5 mmol ) andN, N' - di i sopropyl et hyl ami ne (3. 36
m., 19.8 mml) are added to the solution at rt. The solution is then
stirred g overnight. Solvent is evaporated and the crude i's puri fi ed using
silica gel chromat ography (15% et hyl acet at e/ 85%exane) to give

br ono- 2- éWI128YBUg9Frar ed'i“f?”QP“yF jhecspes wplkibigh oligenyiectige 'é{‘kﬁ\%?Tt\Qe%%?ai”dhe(erSZSQ,
89% . MS(ifksl )to eitiye d@ivéry (phitlps- ket xd eti@ledfentary oligonucleotides. Within the scope of

ot o o B @aPAPNS Bl O ko PSP, SEYRRefL el My o s
nol ), Clinkef mnﬁ»ﬁyent@ %ﬂ PaftiAular emeoqme@rtla%rsw RIAYdSs! ki coprisivp %nﬁgeaé@h@%d and
heat ed t @adiB®s &nd éfﬁtfg@rﬁs linkedn to &thw@rﬂintaﬁj Gllgbﬁimb‘bﬁdiasaHMeCéhthﬁTUdhﬁerY partilsd ng 5%

gggzlen?(r:g%cgtar?t{gens co&@gg}nc?totc%m eréeﬁttarrg/ ollgonug qltdgs \Ilvﬂnn t‘?ﬁgtk?s (% ‘the mven["lon may be

[ 2- chl or dvBid{sgd Bl%ﬁcbtoﬁ@kyf-%ﬂ@s-sﬁpﬁfﬁ?l thuspkeaiivkadhyicidisafipy piigy ¢ agreinistydtiomir ne
(500 nmg, we3%¥se MS(ESI) mlz 324.5 (MtH)+ A m xture of

[ 2- chl oro-5- (3, 3-di et hoxy-prop-1-ynyl)-pyri mdin-4-yl]-cyclopentyl am ne
(5.21 g, 16 mmol) in THF is added IMtetra-n-butyl anmoniumfioride in THF
( TBAF) ( 9va ptriair0aspectof the &nventioe dteedis provelBd € kit,orheRiribe kit cddadrisei) atilsast emoved
and col u%ﬂtldeﬁ dEIH/@ryLb%'rti@Q Ilnﬁéeitté’-@ﬁé &IML oﬁg%ﬁ&cﬁ’éoﬁdésr fArg fﬁr{ﬁetr erﬂe@%ftﬂ% |9\9eYlﬁon
2-chl oro-7-cycl opentyl - 6-di et hoxynet hyl™-7H-pyrrol of 2, 3-d] pyrimdine (4.26
g, 82% . MS(ESI) mz 324.5 (MH) +A m xture of

2-chl oro-7-cycl opent yl - 6-di et hoxynmet hyf=7H pyrrol o[ 2, 3-d] pyri m di ne (4. 26
g, 13 nmmol) in dioxane is added concentrated HCl. After reaction is
conpleted within 10 mn, water is added and then extracted with ethyl
acetate. Solvent is renoved to give a brown col or crude product. Columm is
run usi ng heptane/ethyl acetate (6:4) to give

2-chl oro-7- cycl opentyl 7prrro| o[ 2, 3-d]pyrimdine-6-carbal dehyde (2.69 g,
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MeCOH) / di chl or onet han] gave

7-cycl opentyl -2-[5-(4-ethyl -pi perazin-1-yl)-pyridin-2-ylam no]-7H

pyrrol o[ 2v8adpwymBarsdi ne- 6- car boxyl i c aci d di met hyl am de PCOEPag9/06B%] .
MS(ESI) mlz 463.3 (M+H) + Exanpl e 86 7-Cycl opentyl -2-
{5-[4-(2-fluoro-ethyl)-piperazin-1 -yl]-pyridin-2-ylamno} -7H pyrrolo[2, 3-
d] pyri m di ne- 6-carboxylic acid di net hyl am deFol | owi ng General Procedure D,
7- cycl opdreryfs-2o\i&:dm [k rveieram- the it-qogprises ri)- 2-lgashana e)tigZifiged dp ope or more

2, 3- d] pyliigBndéi&tRués car boxylic acid di methyl am de (100 ng, 0.229 mmol) and
| - brono-2-fluoroethane (88 ng, 0.687 mml) gave

7-cycl opentyl -2-{5-[4-(2-fluoro-ethyl)-piperazin-1-yl]-

pyri di n- 2» ylecambodinertsf therinehtignahBe ] gragvideriadkitnehebeirc the liid xyrhprisesid bideast one

di met hyl %mlg%ﬁ dgl%ry? tlcé?%)ed tg@(el-:ocr‘ln)orﬂé @orﬁﬁ:ﬂeogﬁeg '\M‘% at Eé&%% gnt%@n linked to
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-yl ] - pyr i8¢ Rt 294 %{ﬁprﬁﬁ}e‘)t'd?ﬂtw ralre)f;qyp@er@entqﬂ;l the ifigAnHeledidesainpiox A # &riRes d
di net hyl ambdﬁlﬁ@hﬂoﬁ)Wen@eﬁi&jheméﬂe ifPprogiests Bit fPat comprises i) at least one antigen delivery

7-cycl op

2.3-d]p y th&%lhﬁkg@ _gﬁae? oxy ng%nélclegﬁ%'ers ?H{/%oy%%@d?%fn?mg%rr 8|!9ng to OP? or
2-brono @%armigonUdeqtiges dhat 18e mepIPlemgaipey to the ollgonucleotldes in i). In a further
7-cycl 0p%mbidclj|m3nt{05thEa%@ﬂthtﬂér@X%Ypr@IﬂbWa)kltﬂhaﬁ@érﬁ@’rlsﬁs -ohk or Pifel Mtiden delivery

rzrgyl grzr:)/g] @?’%Eﬁ? ?L anll?%ﬁl grlllzeggrn{gf)re lge th%s% r%g(ei;] ré%ﬁv@?@/ partlc?ie (12
7- ’C\/cl opéniteyllto Qith{esol[gram(ceoiioeepf ipprodiferent hgohugisofidas azndrii) Prg bl merg pnidtiens thaly| ani n

o}-7H pyrarepi.rm[a,@ -tc30ned]>rpM6r'ethéBrﬂ@e&dG@ﬂQPébé' dopReiettafll @BEOBIRALGHRFR! thay Ng
Gener al (ﬁ)ce u

7- cycl op&RTY '823“(’5@5‘?’]6@? WYy P O -9Are BUTRTRRG ANtigEnG gt PrRd kg gy gpotides that

2, 3- d] py rareathiplesrebtageo beojiganocledides diijrmatioyi)an de (100 ng, 0.229 nmol) and
2- (2- bronoet hoxy) propane (200 ng, O. 252 rrm)l) gave

7-cyclopentyl -2-{5-[ 4- ?{] i Ssopr opoxy- et hy

pi per azi 2 gl "]bOBWPrcﬂf eINKE PR, eSS 'S‘PI-H’-VWPSIKB[’VQ”S'”@} 1593tioRs antige &gy boxyl i c
aci d di mphhiylk &tinkkel t6 208asine BHGOn vidMiybESEtiontiz tHe2bdmplebhitkly bligsanasaibies or

Pr ocedur
7-Oycl Opghnefa;%gt%EgE%z Iil)nkeéj t%at eas)t(g)/nepan(tjl e (3ellvery partlcle V|a tlybrl(]'i Tatlon via CJ"len 2.yl am
i no} - 7H FyMelemeftary 3igoggsAtides: d| ne- 6- car boxyl i c aci d d| met hyI am deTo a
solution of 7- cycl opentyl - 2- (5- pi perazi n- |

-yl -pyridin-2- m no) - 7H rol o d car pox

o et by dhudispallR BRBGIERYL 8 fb i i il i efilf B SR By 5
mrol ) i npBrtife (BF arst hetigeh ($)saradatditgrent viaG adf s Ilet hybrifig¢d @igi epgPim@ntary

chr omat ogligRbdeoti@és ol thl thddy thh Bs rﬁ@vfeuée%ll\ét N#@pdrébn%%\)e/ pAinEkdr&E admhRANRh. gave
7-cycl opentyl - 2-{5-[4- ((R) - 2- hydr oxy- propyl)

pi perazin-1-yl]-pyridin-2-ylam no}-7H pyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic
acid di mthyahramndeQ ady mymbet 6PYifferd/B(t\e8s of antigem 88ivey (phttiel for bR reddy MHz,
SDCI g) 4' fr%m7’pto(1%b|’d|ﬂ'§>ent pe%%f gﬂt‘den Génve% p%ﬁlcl(alhl\ or%) emb%dmn( %he ty?e of e?n'tl ( %H
tg ’ 3.18 d(alelpry rg\jtlclezs ‘hjé(e 9_|den°t|5:al oﬂgoggclecztld% |n(az]_ialtematlve2en1bo§m‘?nb%cb§ 'f?f 4 (2K
1. 74- 1. 63ypedfhntigdn defixaypareciegan be linked to different oligonucleotides. In a further embodlment
7-Cycl op 4- ( ( i yl am
og < 7t py HAEpleti s cabnofeph el B ohe A6l Bt § oSG aBefinel Y 0
Gener al Ppigess r@ggls in"t e kit are suitably linked to ollgonucleotldes that are complementary to

7- cycl opeidonlicleotitSs thatRes Idkédito bt ghst Pid sl bfNipdsamea[Mithia khe APy r r 0l Of

2,3-d] pyri m di ne-6-carboxylic acid dinethylamde (48 ng, 0.1 10 nmol) and
(S)-2-methyl oxirane (121 ng, 0.22 mmol) gave

7- cycl opéneyihie: fROpdmEtSherd nprgridsdya fut dmp| cpmpligse riati Inast op¢ Jantigen delivery
pyridin- %abﬁhl@ﬁhlfé@ho bt Qb’lgﬂ)r@ldﬂ %u&e&h@éféhdngciit NRstoredin )’Iink&j @Qing or more

(;I gzrngm%FcI%}JﬁQesnﬂat are c@mpleme%gryt%the o%gonucleotldes am iii) a u%lqgg |mmunost|mulant
{5-[4-(2-hydroxy-2-net hyl - propyl ) - pi perazi n-1-yl]-pyridin-2-yl am no}
-7Hpyrrol o[ 2,3-d]pyrimdine-6-carboxylic acid dinethylam de Fol | ow ng
General Procedure E,

7-cycl opentyl - 2- (5- pi perazin-1-yl - yrlngan 2-yl am no) - 7Hpyrrol of

2, 3-d] pyri mdi ne-6-carboxylic acid dinethylam de (50 ng, 0.1 15 nmol) and

2, 2-di met hyl oxi rane (72 nmg, 0.805 mml) gave 7-cyclopentyl-2-{5-[4-(2

- hydr oxy- 2- et hyl - propyl ) -

pi perazin-1-yl]-pyridin-2-ylam no}-7H pyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic
acid dinmethylamde (17 nmg, 29% . MS(ESI) mlz 507.3 (MtH)+ Exanple 21

7-Cycl opentyl - 2- {5-[4-(3-hydroxy-propyl)- pi perazin-|

o ~ I T L |



2, 3-d] pyri mdi ne-6-carboxylic acid dinethylamde (100 ng, 0.230 mmol)
andbrono cycl opentane (103 ng, 0.691 nmol) gave

7- cycl opewmoybtod2pHe (4- cycl opent yl - pi perazi n- 1-yl ) - pyri diPQT/EP2009/060967
2-y|anino]-7k+pyrro|o[2,3-d]pyrinidine-6-carboxy|ic aci d di met hyl am de (85
ng, 71%. MS(ESI) m'z 503.3 (M+H) + Exanple 63

7-Cycl opentyl -2-[ 5-(4-isopropyl -pi perazin-1-yl)-pyridin-2-ylam no]-7H pyrro
| o] 2, 3- dlmpwnestmulants- car boxyl i c aci d di nethylam de To a sol ution of

7- cyclopentyl 2- (5 pi perazin-|

-yl-pyridin rrolo d rimdine- 6-carbox I|c aci.d

di met hyl Aw%h% W&"ge@t %ggﬁh‘iﬂ“j"{ ihﬁrelﬁ)]p%d%‘? 3 YRCHE SF BPRINGETES FUPREHY
1nLof aceb eolsstantially NaB(i¥cher¢ih (UBOemymplsidg38 lemsodne.immbaostiwslahttor ngmbimationsr € i s
stirred qﬁmﬁﬂmg%%ﬁﬁmgrature for 18 h. Follow ng purification by preparative
LCVS gave 7-cycl opentyl -2-[5-(4-

i sopropyl - pi perazin-1-yl)-pyridin-2-ylam no]-7H pyrrol o[ 2, 3-d] pyri m di ne- 6-
car boxyl ilmomérdbddlin&inhyﬂtﬁéﬁnd@tl()ﬁﬂ]efﬂgls ptoldpd aMingrinmloyemid ZonfiokitigiMidrptisibx anpl e
36 7-Cyclg V. AN r I |
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di met hyl ARegn EPdﬂ 'F‘W te@@rﬁ@f eamppping ebligpe ope pair of complementary ollgonucleotldes

7- cycl opeungt C&Tduén@bmérazcbr@uﬂmur{oswmérﬁh nln%u%b@ﬁiufb@BS‘CZHIBth@ih(ﬂ{e liposome

g gr glrgyréélt:hnﬁ thie ('ﬂ'&?%éern% enﬁapééate%re |k%/rn% aqueou asemSCBI\/? or drcggr)]ﬁal?I gd and
7-cycl opermeinWIQl ths aptige( 2lelvedr pﬁ(t&cle]_mm WBOL@tWt@n or in a further embodiment the

pi per azi r&oﬁlapaﬂehts@vtrhb%rﬂpo%mw RE POIdsbiBe® ¥ thOL&Riitdna 1thesiifisttne- 6- car boxyl i c
aci d di met hyl am de (28 25% . MS(ESI) mz 493.4 (M+H) + Exanpl e 101
2-{4-[6-(7-Cycl opentyl - 6 d| met hyl car banoyl - 7H pyrrol o[ 2, 3-d] pyri m di n-2-yl a
m no) - py Tihel optioBalyrhinungstipaar s seletted lffom-the gpum Aisapadi, toidratohy dedativertkabdfowi ng

Cener al Ph%ﬁlthsﬁmQatory ollgonucleotlde an alkyl lucosaminide phosphate a metal salt, a toll-like
7-cycl opentyl - 2- (5-pi perazi n-1- I n-2-yl am no) - /Hpyrrol o

2, 3- d] pyreaePar aronit %&P'BB'WPP%tha'&?Pfdﬁ‘cﬂ RAEICH! %ml?od@e(ni e%unoet'%wﬁ%wayt and
2- br ono pr @polDIke Cecdplotlagdish il pagistier an( ajbniglof 20Tal Skereobptorgade4, 7, 8 or 9, or a
2-{4-] 6- cl | et r

ZH pyr T Ol(s%;io%}h F%fl%”lglyéom%mg[ Pr)/t%nﬁ %05%_ (:lnapartlcglar fZB acrj)Jg\I{an%and/oJ{ a Toil like

- pr opi onirecepier 4 aﬁ@vwvcha@% ap- ArGOVr?gTO”S'Q‘%feceRB( ESQ?“'?HSECGQ%L&PWH)&WE@@I e
103 |mmunost|mulatory ollgonucleotlde Other combinations comprlse a saponln (|n particular QS21)

r2n {ng) [ gylgal E rfce%lor gé\ponm? % acsla‘a}r sbaapgr?%bn B%r |ch1¥ $ and a PC]”Q%? reﬁe&?r 4 2-yla
2-{4-[6- ngar@;sgﬂwéiﬂ MPL etajlah@tgilyqoé%mlbléﬁnmspm pyr roI o[ 2, 3 d] pyri m di n- 2-

yl am no) - pyri di n-3-yl] - pi perazin-1-yl} -propionic acid rret hyl ester (250
rrg,048mml in 10 n. of THF is. a a solutjon of LiCH. , 48

"0 10"t ERPPRREe TR i TR THBTAP b ADerd, PRI TASE

m Xt ur e isschcasna ipid Aakeadhtien parttiulady ednenhbspheryOihd oadjotespaiitutady pBeacyiated t h 1N

;Clve Izs?z.qmwo@h&yﬂaphw asthaps. tieips ¥ doftsuRiP Rk RiakRURSL BBIchigkliRd to

cycl opent%ﬂ[lo-gﬁaﬁl'\h%taﬁ?Fsdﬁfreﬁ‘%’iﬁﬂﬂ“ghﬂq— {56 APamspeasdel ByPrdisee RrpramriadS pyri d

|( nMr I?:D yl] -Pptepem@z 136,127y U B77,0110Pi86GI 0T ancli4D10285 BDHMPR4Hnarillblobbles a4z 1507. 3
+

S5 (4O RaESs win ;‘qv'FN Bilper BmRRe yy oy A dio R “%?d A nol e P8 EPGREnt yi -

H pyr r ol &[sglosed .a]q%,g PR 81 he- %h%waiﬁbﬁyq 2 @lﬁl&? @ eidpasy S?Ide{mf\?@hqseh'q%\ﬂﬂﬁé\

Cener al Rithaedly & acylated chains. In particular embodiments, small particle 3D-MPL is used in the

Z gygi Opec:f[')]m %?Itlﬁ%é_ gf_t(ﬁ:ea rge{s)% lmver%ltlgﬁlsd'ﬁ%l {cﬂ fD MII:’gm no@@rﬂc‘ﬁ'@%z& &c%othat it rpﬁy

br om)rret Hvylsteo}ydllt@'h@bhmgh éDZZurn’gl,tero&ﬁg@rqmtlgnsgiaa/d;escrlbed in WO 94/21292.

2-[5-(4- cyclohexylnethyl piperazin 1-yl)-pyridin-2-

yl am no] - 7- cycl opentyl - 7H pyrrol o] 2 3-d] pyri m di ne- 6-carboxylic_ acid

di met hyl dRf dE"PUPSIGHY, 08@@83'“0&%(@@) fugihes " eampyisg PvnuRoSHELIFR} dvheh is a

7- Cycl opéipdpplysdbehdie¢ duitatbal hot-toxic perivatiierof lipigy h) pgiticulady mo@epybsptionyoljpid74depyr r ol

o[ 2, 3-d] pyri m di ne-6- carboxylic acid di methyl am deFol | owi ng Gener al

Procedure D,

7-cycl opentyl - 2- (5- pi perazi n-1-yl - pyr :é{) n-2-yl am no) - 7Hpyrrol of

2, 3-d] pyri mdi ne-6-carboxylic acid di hyl am de (100 ng, 0.230 nmol) and

| - bronmo-2- net hyl propane (94 ng, 0.690 mmol) gave

7-cycl opentyl -2-[5-(4-isobutyl -pi perazin-1-yl)-pyridin-2-

yl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6- car boxyl i c acid di nethyl am de (45

ng, 41% . MS(ESI) mz 491.3 (M+H)+ Exanple 99

7-Cycl opentyl - 2-{5-[4-(2-nmet hyl - butyl) - pi perazi n-1-yl] - pyridin-2-yl am no}-7



To a solution of 7-cyclopentyl-2-(5-piperazin-|

-yl -pyridin-2-ylam no)-7H pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid

di et hyl awbdae1o(a2806ny, 0.230 nmol ) and cycl opr opanecar b@ayiEPetOs9dE ( 22
m., 0.690 mmol) in 5 nL OOCH2A is added a solution OEt3N (64 nL, 0.459
mml) and stirred at rt for 18 h. The resulting mxture is concentrated and
diluted with saturated NaHCO and extracted with ethyl acetate (3x100 mi).
The conbimmee oargetrry S-Reagyldted etbnovreshdv liod3h & -MRIpariaoney embRligentef dheve
2-[5-(4- %@R%ﬂ%@lﬁ%h&den@b%&%ﬁbﬁbébnibk’%e g n- 2-yl am no] - 7- cycl opent yl - 7H
-pyrrol o[ 2,3- d] pyrimdine-6-carboxylic acid dinethylamde (81 ng, 68%.
MS(ESI) mz 503.3 (M+H) + Exanpl e 23

2- [ 5- (4- Sycthetlvedesivatioes Ofdipid A pirep o and lthgught foytre TR 4 2gyhistsrineifing - oy obopent y
| - 7H pyr kg Q. 3- d] pyrim di ne-6-carboxylic acid dinmethyl am deFol | owi ng
General Procedure G

7-cycl opentyl - 2- (5-pi perazin-1-yl -pyridi n-2-yl am no) - 7Hpyrr ol of

2, 3- d] py ronm7dinesdRy-6arRazyslyioq Ry @ dbdedanByi dkyleasidsRinbd&ndB-o-fhod@ddnspm-) and

cycl ohexape carbo yI 690

5 (. e PRI Br R Fee e He gy D P fjosyincrogenphosphate),

2- yl am nglvoRsteRepent yl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid

di met hyl am de (63 ng, 499%. I\/B(ESI) m z 545 3 (I\/H—|)+ Exanpl e 90
2-{5-[4-(2-Cycl ohexg acetaygifj pi perazin-1-y i n-2-yl am no} - 7- cycl open
tyl - 7H pyaM 834p2(38. 9 &) prl meﬁ%“%'%lé?tﬁ’s%%ﬂnﬂéanéf ?ld‘ APrerhy(FRMEFol | owi ng
Cener al Iﬂymcﬂmn'beeo&]oylammo]decan 1,10-diol,1,10- bls(dlhydrogenophosphate) (WQO99 /64301 and

7-cycl opgft ¥binsso (5 pi perazin-1- yI pyridin-2-yl am no) - 7Hpyrr ol of

2,3-d] pyrim ofl ne- 6 carboxylic acid dinmethylam de (100 ng, 0.230 nmol) and
cyclohexyl acetyl chloride (39 m., 0.690 mmvol) gave 2- {5-[4-(2-cycl ohexyl

acetyl)- FUI\P%?Q\ZPJAC bP)('Bb FQle F() aodecanoyloxytetradecanoylam|no] 4- oxo -5- aza 9 [(R) 3-

Ui ot hy| SR Bl e85 TV kR g etgods

7- Cycl opewgmmmz?a [ 4- (3-cycl opentyl - propi onyl ) - pi perazi n-1-yl ] -pyridin-2-y
| am no} - 7Hpyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic acid di methylam de
Pyl op QTR 'rggﬁ%ﬁowi@?rﬁ%?musw B A 52 PSP ASPIAPEPS) BEh as those

2, 3-d] pyrdismbshdmem@%mslsomyw$&30a@47dprdce§eésrfyd @epataio AOAGPERre Bls@ Jiecidaen), pr and
; ggg: SBS)H }4{ g@&/ %ﬁé’e ?%IQ'S% t%gfgﬁr\](%lg’iga%'sclgseg gg%4234(9a§&ne AGPs are TLR4

pi per azi r@gqﬂ'iﬁﬂf POP§INURRTERY preieg Oﬁﬁﬁs T3 WW@‘I‘%‘[ P8 uggfhas immenosém@aniar boxyl i ¢
acid dinmethyl am de (57 ny, 449%. IVB(ESI) mz 559.4 (M+H) + Exanple 22

;_;nq,ngl} Ogﬁ?héﬂsw%b{e%éj?é} qu(%iqésr (c):aplagfg e catg?ng‘r bsgqr;n%,h% Ft)as;?oenrsg‘ Ircg]uggi Rl (%th;rlog Lp-2-yl
di net hyl @fanj@pQﬂ pmpﬁga@eﬁmeaamm d@gw@co@gnde from gram- negative bacteria and its

Z gygi OpeBfivalived: 6r5frd§n{éﬁfsaﬁér80f1m}’da'rtlé}zﬂ6i 8inBn-roxit! RN off HY (dueh @F 3D-MPL).
pyri m

pyrrol i difier Sf'ta%'ecgﬁa%%)'(s){%kﬂcg?gtlc? O?CLZ%rOVHI‘ "%Eggg éﬂ'r%’g) ;%a?\?_ 190, Smla}‘t

7-cycl opé’mtglh -R.- hpiyrehal pyligpssiceidrides; heparrb amiphjte fragments, fibronectin fragments,
pi per azi @lbr’lno%ﬁér] péyéésdalnab%’eYéné‘l%Znﬂ}Jra%g‘o%@’pfd%l (Q/{D%%gr }JByerr{ (Wrgs!pﬁlﬁo@ Sg,%l'tQPXW ic

acid di met
7- Cycl opé‘H‘ﬂSyI”%“ee{'@ocﬂ"lﬂe’%ep%a@f’ﬂ'é“? HSR Q?H&WP(} pi per azi n- I
-yl ]-pyridin-2-ylam no} -7H pyrrolo[2,3- d]pyrimdine-6-carboxylic acid

di met hyl ar%? %Fgéé %\M ng)eé}Srtﬁ)f traﬂs(.:rﬁgﬁgrgne cep ors evo%tlo?ﬂllg/consierv d between

7-cycl opent erazi n- di n-2-
2,3-d] pymsrir?ta?rﬂféht@la@arm@ﬁﬁ eaV&cﬁodardqe%tamh"&rﬁddELF(Sl Sabro gbalydi8Pg3

andpl Ioer ipd$30e5) LMeBrb @NYHe 'h_lﬂ)fghﬁiﬁ hé\%23|mg)ar Rir&B0IAMEdL )intg@¥Rlar domains; their
7-cyc ope 4- ridine- ar .

pi per azi nXtia}lcelllLfar{d;(S/)P% i &8\2908 4 Show ][9 20 fr)efj%/)'rl“%)[ é'CE%-r%‘]eSE'/”rgi %%qa?nr%?’bangatp oxyI iC
aci d di méntlageligiat d@nz(nggarﬁglmllgm%the NB?‘E@I"?V iegion 5%Ge Mnt¢rienkh + BseaenidrdILSHR).

7- Cycl opanRydeti? are{ é(‘pEe@Sédmlffé}Qﬂ‘alIWQm&’igcﬁ{nklﬁl@yae)ls thpetrh@rzbé'lsl(lncludmg vascular
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7-cycl opentyl - 2- ( 5- pi perazi n- 1- yI pyrlngén 2-yl am no) - 7Hpyrrol of

2, 3-d] pyri mdi ne-6-carboxylic acid di hyl am de (100 ng, 0.230 nmol) and
nor phol i ne- 4-carbonyl chloride (38 ng, 0.690 nmmol) gave

7-cycl opentyl - 2-{5-[ 4- (nor phol i ne-4-car bonyl ) -

pi perazin-1-yl]-pyridin-2-ylam no}-7H pyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic
acid di methyl am de (80 ng, 62% . MS(ESI) mz 548.3 (M+H) + Exanple 30

(R -4-[6-(7-Cycl opentyl -6- d| rret hyI car barmyl 7H- pyrrol 0[2 3 d] pyri m d| n- 2-yl

o o o Y



7-Cycl opentyl -2-[5-((S)-3-net hyl -pi perazi n-1-yl)-pyridin-2-yl am no] - 7H pyrr
ol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid dinethylam de Foll owi ng General

Pr ocedur ew0,20(08R3246[ 6- ( 7- cycl opent yl - 6- di met hyl car banoy PCTHPpym061967 2, 3-

d] pyri m di n-2-yl am no) - pyri di n- 3-yl ] - 2- net hyl - pi per azi ne- 1- carboxylic acid
tert-hvXy\ ester (145 ng, 0.200 mmol) gave

7-cycl opentyl -2-[5-((S)-3-net hyl -pi perazi n-1-yl)-pyridin-2-ylam no] - 7Hpyrro
| o] 2, 3- dppyginiafitieli RleRs6ecananto@sly Withcthacdeptai pretetnyNed®B deliig6 alsg pos2eghe WBRESI )

n z 449. 3ol its %m@’nﬁ: rg or?'le@dﬁﬁ Qpﬁml cBvation of cytoklnes this Myd882pathway is

{5-1(9) 2- hydr ox razin yridin mno
o D) ot wal ) e e e s Rl fiien. Tt P arpidstetsth

Gener al Rr ot égbas suchbas antlgen presenting cells (eg dendritic cells, macrophages etc).

7-cycl opentyl - 2-[5-((S) - 3- et hyl - pi per azi n-1-yl ) - pyri di n- 2-

yl am no] - 7H-F) yrrol o[ 2, 3-d] pyr.i m di ne-6-carboxylic acid dinethylamde (74
ng, O. 17 ASHE ign ofsign ific Bgl@ﬁy S@T"HIQFR*PI thrc)ggsh % TLGS fgdWatur@%R,neof dendritic cells,

7- cycl opend ploddetibh of m&?émrﬁatéraohmdh@xsm&tahyll )2. 3Re®G Y Airlee bazédfar has found

1-yl']-pyn n r

di met hyl at?%qa'nR ée}!)%gg (ﬁéq{)grﬁ't fnﬁ%szal%gé{@%ﬁ%ﬂlsg&@ P‘R%%lléko se@gﬂap

7- Oycl opéhR§yl TLR pgpnists, e @ragemipgntlyepegdazemm Pactera) arpijiksesi An m?'P%ﬁﬁnﬁ@fmeﬁ-l- pyrr
ol o[ 2, 3- AL @ydsifaélin® badertBiddpatydatshands (pg). met hyl am deFol | ow ng Buchwal d

Met hod B, 2-chloro-7-cyclopentyl-7H pyrrolo[2 ,3-d] pyrim di ne-6-carboxylic
acid dimethylam de (50 ng, 0.17 mol) and 4-(6-am no-pyridin-3-

yl) -2, 2- dynétiRpgompstpérisamienet- 4 compdnentyWieh Bcdagaltleof causingla eigralling (re®ongg, 0. 15
nol ) ga\ﬂﬁoj'h a TLR S|gnaII|ng pathway either as a direct Ilglggd or indirectly through generation of

cycl open era ridin- | am no] - 7H pyrr ol
oflz 3pd] 6\9/?‘?%{‘ Sﬁge@ﬂe’t"éﬂgﬁ%@%@e@’ et dl'gﬁé B de (20 né, 25%] VBS( FI%I)
mz 463.3 (M-H) + Exanpl e 24

/- WC' Op%‘&r}’dthe? el[nﬁoocn?ferﬁ cﬁﬁéﬁ‘&thbé\ or@yptﬁétﬁ Bnlgts )S# '}L"RDMBIEQJI& age Mié?sst%BluonZH pyrr

ol o[ 2, 3-d] pyri m di ne- _6-car boxylic acid am de | owm ng_Cener al
Pr ocedur émrAuno&terldar(tsf EWF&B%‘Ht"&ﬂ'UdBL tthIaﬁet PRHHE%{?%Q agonists for TLR2, TERS, TLR7,
oyl - 7H gyR8 ehdLRIB- d] pyri m di n- 2-yl am no) - pyri di n-3-yl ] -2, 6-di met hyl - pi per
azine-1 -carboxylic acid tert-butyl ester (150 ng, 0.27 nnDI) gave
7-cycl opentyl - 2-[5- (3, 5-di met hyl - pi perazin-1-yl)-
pyridin-2n 9meaﬁ11haﬂsi]memofptp? IPEASOTtINVBDEN Py rT-RiagPhig is Bsegldhd dk ganakle £ capsing a
di met gyl) Ghaleng(réSooiBe thpdih . TLIRE( E3aboe et 2/, 463063 i 1eBbdb)- 1 BUitMy, {hé Ot RMdodnist
DMSO- d6
(1H, d). cgpaé)% gfa_lijs’ing)a?slgé{]a[y rfg%]b? %ugﬁ?&éé |%6élafqe)£§r0(r?|_lrl a%)‘:"atédslsg)agepgd%ss (3H,
m, 2. 89412%86!3?(62%80'#?'6 npedsn; (MyZpbactsyium 2udgcuposis3LR; 2842, frpis(pamitaaxyBB-RAH, n)
2. 00- 1. 9Qrdpi NéJ?mltOQLI -(Rfleys- (S@-@er((éﬁ_ys@-oﬂﬁmjﬁ oBniéride (PamBCys ) LP which mimics

te

LT by | MR e BTV IRITS bR PP HERH A 6 R G A e TP et hod B,

2-chl oro-7-cycl opentyl -7H-pyrrol o[ 2 , 3-d] pyri m di ne-6-car boxylic acid
di et hyl Wagealtér'hgt@/enanbogm%%t rgﬂ?LIﬂ a t4s (ugedamap% J%BHQ'(JF céusmg a signalling

yl) - pi perazi n- 2- one
7- cycl Opé?ﬁp9nse2thrf>ggh( L%?(dS?ﬁr(beeFta% .H 2@09@16%1 g.fltﬁbly the TLR agonist capable of
2-yl am n@]ausﬂig-q)ygnraming[r&pansé]tprysugrrrrm D& GreCarrmia Wi b Gipapeotein,ci padibigdivaan,de ( 35

ng, 35% .,
7 0yel opSAtoI opeliEe (i I uicMid 55??%)9?1’"? LU TP PRI 14 oy
rrol of 2, @C'UGPQWQPHY’GG%@B@“C%’F Htﬁ’?é!c @IC AQY MANPHEPTHS/ P HerEsrip pRiineg PaitRERhal d
Met hod B,ntna‘de\@rsnna?vﬁyéﬂc@pmryl EM¥ RS, Oh&dskes , hAe@bgfutinil dhdeyrosaarflzexyl i ¢
acid di methyl am de (101 ng, 0.35 mmol) andN-{(E)-2-[(S)-3-( r -

but yl - di et yl - silanyl oxy)-pyrrolidin-1 -yl] -vinyl} -acrylamdine (153 ng,
0.52 mml ), followed by deprotection with TBAF to give

7-cycl Op@rmabflmtgmgtﬁre(én%od;ﬁ‘relﬂycar XY -aBYHit Qb luded thht ¥ éa‘p@bﬂé'dﬂ'c@us?rrg a signalling

| amGEOO/g 75[(@5)%§ r)ougﬁﬂ fLI%ég&%}/ Fé’l‘ﬂ g?‘rﬁ éﬁéyédlt%blg'cth Tgh agonl 'C%B}éﬁe of( 98
7 Q/cl opentsjrig- 2 sipallng régpdn@xtymgreﬂ' LRH3rs Hoydld) stmapdedI RNA ZdsRNAYY eraolyifidsipigt r ol of
3-d] py rzobmﬁ\ahe afia (Fs‘o@r@gmaé‘cu@pmm@ araﬁtpguérﬁa},s%@md itk wawnre%nof
5- rono- 2- ni'ropyridine ( , azetidin-3-ol hydrochloride
(0.46 g, 4.17 mmol) and tetrabutyl ammgtumlodl de (0.103 g, 0.278 mmol) in
6 mL of DVMSO i s added potassium carbonate ( 1.06 g, 7.68 mmol). The
resulting mxture is heated to 80 C for 3 h. Poured into ethyl
acet at e/ NaHCO3 sol ution. Extracted with ethyl acetate (2x250 nlL). The
organic layer is ished with brine and dried over Na SC Concentrated to give
1-(6-nitro-pyridin-3-yl)-azetidin-3-ol (153 ng, 29% . MS(ESI) mz 240.1
(NH—|)+ To a sol utlon of I-(6 n|tro pyr|d|n 3- yI) azetldln 3 ol (154 ng,

—— Y O /N RAI ~ A - ——p—— g~ s~ A A —



Fol | owi ng Buchwal d Met hod B, 2-chloro-7-cyclopentyl-7H pyrrol o[ 2

, 3-d] pyri m di ne-6-carboxylic acid dinethylamde (25 ng, 0.85 mml) and

[ 2- (tert-wotzglo/adsaret hyl sil anyl oxy) - et hyl]-met hyl am nePCZ/EPr@9/06096D4

mol ), followed by deprotection using 0.6 nL of TBAF in 2 nL of THF to give
7-cycl opentyl -2-{5-[(2

- hydr oxy- et hyl ) - met hyl - am no] - pyri di n- 2-yl am no} - 7H pyrrol o[ 2, 3-d] pyrim din
e-6-carboxylic acid dinmethylam de (18 ng, 72% . MS(ESI) nmlz 424.2 (M+H)+ 1H

(N?_/E (380 IMélﬁeltg%vé)embo@m?eﬁt (a“I'LR ?@nlﬁ i9Us&t thht (s2khpabik :of %ags:fhg( AESgnQI)lng 7.65

(4H ), regpipe t%fﬁugfgfzﬂé <6az)f<zezrét 9 2350 hsag” %sgwptv tﬁ% T3, %99mftzﬁapa%‘3 of1.73

(2H, d). chixsdngp €igndlling response through TLR-5 is bacterial flagellin.

7-Cycl opentyl - 2-[ 5- (pi peri di n-4-yl car banmoyl ) - pyri di n- 2-yl am no] - 7H-pyrrol of
2, 3-d] pyri m di ne-6- carboxylic_acid d| met hyl am de Fol | ow ng Buchwal d Met hod
B, 2-chl &t ar Altepgivg pipRogimentian ki GoeTis is 3'3?11 Byt isnfaprble -6 -cadsinsox wignellingi d

di met hyl asspdese(t2DugrgTLR6 8§alcm|$§)|et) alan 043 [p@@()éﬁ’ﬂ Buitaply r theliTOR-agonist capable of

b I | 7
TR L e L (G L
to give 'ph@%ﬁqbtmlﬁm%tﬂ@ IflgmerpTLﬁéragmlﬁs are descrrbed in WO2003043572.
yl car bamoyl ) - pyri di n- 2-yl am no] - 7H-pyrrol o] 2, 3-d] pyri m di ne- 6- car boxyl i c

id di net hyl de (1
o ool opdh o AGntiGe tartholBent 2 ke By WBhE gk SebbET) CARIBTR iy,
pyr r ol o[ 2¢sponsg] thyppgmT IeR-A dS@resa pbaxyl| 3083 @éfi?d) i feteply| beiTdBRePhigwiapgplBathwal d
Met hod B,cagsi n%he!\ Q gﬂall?nigcr)é%o%@mrédgh Frthpry rsreplsmg@ strandeh RNA rgsﬂNﬂf: &ﬁ@ﬁ@%yl ic

acid dinmeth anm no- dj ne- 3-

car bonyl )guﬂ‘é’ﬁt‘i?/lana' Yoft n%t5'8?~°1 B e 1& 8)ca"rr B‘B%V‘I"{aéoqétﬁ‘f"ﬂ‘e pob’tﬁ yf dgdplye (292
ng, 0. 87 thanelf.) In ohe knbadidertthedBit agoeist is driquisod FuenELRT agenbedtudescibet  gi ve
7-cycl opgfdyoszaokS- (et hyl - pi peri di n-

4-yl - carbanoyl ) - pyri di n- 2-yl am no] - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6- car boxyl i c
acid dinmethylam de (46 ng, 169 . MS(ESI) mlz 491.3 (M-H)+ Exanpl e 49

7- Cycl opemtay | alt2rmptive (¢mbaainant, reTUR agohsany lusedoyrat @i mpablyloamétm]g- 4 Higayinngol of 2,
3- d]pyrl Y d | hod
N e
di et hy| &R¥sE @2@5”@1’@1‘9 OeSPOVFﬁ?DFWOL&hd 14'3'@613ar?| ﬁtﬁ‘g'SyIS'i"H‘idﬁ‘é RNA (SS an

car bonyl )mrﬂé@@ur&irh@ﬁ#‘rolec@l@l’vmhxéhltrlvﬁalaébtnﬂtyt%F texatmﬂé/ tesRERE (REAS; r@g.qu.ﬁao@ igmol ) ,
;OLLgYﬁgeﬁig egaré) t‘%lcé)gglélgrzlé)n é%ng)g 8@2{1 Caegolﬁllrsts v'vAr‘tici::homg/I gee used include those

pyri di n- Zesdriged inM\]OZZ)PPCWM%I o[ 2, 3-d] pyri m di ne-6- carboxylic acid

di net hyl am de (13 ng, 41%. I\/B(ESI) mz 463.3 (M-H) + Exanpl e 96

7-Cycl op

{5-] 4- (2foHS?é?"éﬁ'ﬁ)“'@‘PWy‘?"?O%F'ﬁgtfdﬁi Pha otBel AT [ecpRe dHRL © 2g9nighimayyalso be

- THpyr r oluegd @ Biddippyor thodedisae inGyybrddidadon)! Pertiadardlighnoeediesior de iFghdcoes ng
Gener al Prﬁﬂﬁ%@rﬁl@ cDmposmons of the present |nvent|on are CpG containing oligonucleotides, in
7-cycl opentyl -2-[ 5- ( pi per azi ne- f car bon I n-2-ylam noj -

7H pyr r olPBItiYIA_Ptgipg NRIPTEo Gnyriplids |qp§ faelfesw?%e@m,vr%rﬁaaréhr(e%oedewmo 43
nmol )  anghaiediryrad leabthednod mérd hutientides. SR apEDhYtif isda Gitésine nucleotide followed by a

7- CyC| Op%bta%he ntfcll:_egild% (ZTW%WO@M‘U&&T%L pgf”ﬁ?e' Q)?esrjér(tjt |nve t|on are typ, I|cal(’y aci d

car bonyl ]~

di met hyl &ﬁ?ﬂé“%%‘(’?srrg In 4’8@8”'0%(%%1'”?% tWQt%”%CWFB%"Eﬂ‘&nﬁ'IQQ”@'e ofide is

6- ( 7- Cyclpagsphérdithatsl met hy| eﬁcrsbmmbatZpryd r ltedugdh 3pAdsPlddigstedi Bn@- WYihaim Nno) -
gl g;z: gljgnrt]?‘rﬁl:tcgef?tlfels&(ndggre W|{Pun tﬁe icoge Oﬁﬁ”lle |rIVfr|1:?ion Ag.o mc&tde(ii within thJe scope of the

7H pyr r olinyptios- er]epyltgomctmh@%w&farrblmIlﬁt@nmﬁdqjl|In’€€t9h§rl éﬂmhdes (for grodecigg
mmol ) ang h@spﬁ&biﬂ%@!eCQil dMuBedRbd SretRyYdphEdliflioalel - ak® Goscrbeal iMDSH s66i@B] owed
by treat gm {u Jgg%/% 25 mmol') in 320 nL of THF/ H20 gave
6-(7-cycIrU(J§B@ﬁ §7 (%Péar bamoyl - 7H pyrrol o[ 2, 3-d] pyri m di n-2- yl am no)
nicotinic acid ( 1.2 g, 55%. MS(ESI) mz 395.3 (I\/HrH)+ Exanpl e 50

7- Cycl opent yl - 2- [ 5- (4-di met hyl am no- pi peri di ne- 1-carbonyl ) -pyridi n-2-yl am n
o] -7H pyrrol o[ 2, 3- d] pyri m di ne-6-carboxylic acid dinmethylam de To a

sol ution of

6- (7-cycl opentyl - 6-di net hyl car banoyl - 7|2—§ pyrrol o[ 2, 3-d] pyri m di n-2-yl ani no) -
nicotinic acid (100 ng, 0.25 mmol) (Exanple D) in 3 nL of DMF i s added

di net hyl - pi peridin-4-ylamne (33 ng, 0.25 mml), HBTU (140 ny, 0.38 nmol),
and DI PEA (0.088 m., 0.51 mml). After 48 h stirring at room tenperature,
the resulting mxture is concentrated and diluted with saturated NaHCO and
extract ed vvrth et hyI acet ate (3x 100 m_) The conbl ne or ganl cs are dr| ed

o ~N~ o, ~ o o, It ~~ 1



7- Cycl opentyl - 2- (4-di et hyl am no- 3, 4, 5, 6-tetrahydro-2H-[I, 3" ] bi pyri di nyl -6’

-yl am no) - 7Hpyrrol o[ 2, 3-d] pyri m di ne-6-carboxylic acid

di et hyl awDaefal2bai ng Buchwal d Met hod B, PCT/EP2009/060967

2-chl oro-7-cycl opentyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6- car boxylic acid

di met hyl am de (100 ng, 0.34 mmol)

andN-4, N-4-di net hyl -3, 4,5, 6-tetrahydro-2H [1,3']bipyridinyl-4,6"-diamne (

113 ng, Exanplasof pattioulgli eligoucteptides pientugé - -tfed prgisendt ihyantion have the following

3,4,5, 6- ts@(gtfeﬁcﬁédfn%agt‘c':hlgrl en3bddpr\e%érdf@\e‘ﬂ)ﬂnveﬁtlonyth@@bm}]ce%%op%fnr BQ{hgroaudileoyr' m
i met hyl am de (80 ng, 50 V5( ESI ) niz Al 3 (MH) +

di 6 b d

1|HnﬁII\/R ?%P@&‘Ieﬁlﬂ%@&g? kaggs-20 (1H, s), 8.74 (1H s), 8.13 (1H d), 7.98
(1H, s), 7.43 (1H, d), 6.59 (1H, s), 4.80-4.68 (1H, m, 3.66 (2H d), 3.10
6H, 20 (6H, 2.00-2.80 (4H,
ET), 15235 (%EZ)QD 9 %@AT@AgGZT@CEG ﬁ@eﬁ%ﬂc &826% 45((2H S?ﬁ ol o 28
7- Cycl ope(r$F9|'D O(Zt TUFBXPCE GUS §CCEATICPGHY B 0- 2H- |

1, 3' ] bi pysEQIIDWO §' At awTBNG GTE cxccrcedme[aé GBe dipycicm di ne- 6- car boxylic

acid ding

2-chl oro-7- cyclr'qc())g@ fa#i Lr@tf"r yrrolo 2 Eﬁ(flr(néspcfl; %Oeo% carboxylic acid

di met hy| a¥F&dD (NEOD): ADG@@@ ko Géﬁ‘a (CpG 1668)

4-(tert- b(lstmlladtdmttc'cb ABGlTamyloE e B3t 6¢6G (CpG 5456)

tetrahydro-2H[1, 3 ] bipyridinyl-6"-ylamne (336 ng, 1.09 mml). Followed by
deprotection using 7 nL of TBAF in 28 nL of THF to give

7- cycl opdepative- CAG doligetusiebtides nmag, coniria: tthet sadmpdess- 2bpve in that they have

[1,3"]Dbi m%ahéihmﬁt.aQjere%rmrrbemﬂdértpyr%oInb%f% gl emrdelzst.dysnnrs@dq@maoarydehp acid
di et hyl am de

ES|
7- Cycl opéhf I°”2“1y4be( %‘W&'F%@W é‘t“?t h)°§ k”?t""ls'” t@e ta&tqoawam@e p45= [E% 468520).
1, 3' ] bi pyondinieptly, Suohynlhgnmctex]trdad—lpw hieodyo[heQze'ﬂ utilfsngranraubimaed 6ydeesizexyl i ¢ aci d
di met hyl am de Fol | owi ng Buchwal d Met hod B,
2-chl or o- 7-c%cl opentyl - 7H pyrr ol 0L2 3-d] ){I‘I m di ne- 6- car boxylic acid
di net hyl éﬁf‘ﬂ nql;iolo aﬂ?theb eg@oqimﬁrpt) he’ compos ions of the invention further comprise an
and2- (6 -|rﬁrli’mm:@t|r8uldnt5el6€tét£trd5rﬁ|ﬂ‘)er’rmp2ddn§|§t;n§ of:ld TOR-1 dgamist, -2AFLR¢R hgaeishamals (90

ng, 0.38 [ )
7 eyci opeMute 1l Jhess accriy L5 ©fogne. T gt s eoonist TLR
[1,3"]bi ﬁgrmﬂu%y\lcorebm@ﬂoatﬁerﬁﬂ 7H pyrrol o[ 2, 3-d] pyri mi di ne- 6-car boxylic acid
di net hyl am de (80 nmg, 93% I\/B( ESI) m z 478 3 (MtH) + Exanple 52
7- Cycl op exah dro- r| di.n no) - 7
[ oy of g dieeriainanf stk enich RIS RR SPGB ™
Buchwal d pWPlﬂ@'U’ sBjtable saponin for use in the present invention is Quil A and its derivatives. Quil A i |s a

2-chl or 033 &Mr@d&%ubb{ lsoléte I%Wtﬁ’é chiu?h ﬁm@&da}:fEk@b@ﬂ/&]@*&@p&;@ﬁ:ﬁ%/}ﬁalaﬁd as fhst
di nethyl et rahydro- 2

0
3. 7] BPY Pty Dbty T orhdf (PR vy o A 3 8 14 o
fol | oned mesfcreqmuog eddl.i ©in Spengeg Vedae Beiin Pp2iSedbd) & Waveadgivarg activity.  Purified
7-cycl Opgﬂa&r}{entgof(éungﬁt haoile b%en éolal@d bp%mt’cﬂ r&tgin %dj].nttgnp}fcttv&v \DlWoutG(hé/lo%mtépo) 7H

pyrrolo[ 2,3-d]p - 6-carboxylic acid g (2 r’g;
NB(ESI) RFPCiatsd. Vzﬂ,th(wH)\ 4«E'ilq R e oer Wp'etsRﬁoa% b(aﬁP knppn a8)G A783% (1H,
S), 8.29qAbH. @b-21 8. 4 hatuHsahin deri@& (rdi, thel park Gof ﬁﬁJ/l(aﬂal-kapSI)ar/aMc&Ba (\iHith m

2. 18- 2. QP VB TR b, Aol ity bl dncpolpretodtue B, |
rr) Exanp @pasiigular saponin in the context of the present |nvent|on

7- Cycl opentyl - 2- (I -|sopropyl-l ,2',3,4",5,6" - hexahydro-[3, 4’ ]bipyridinyl
-8.6-Sﬁlsgg1n§i%%)n7 (?nY uva t wtthln c!Ilen}'/rrtu?rﬂ]'o(g:]lenrllcec06m;S:oas{tlct))r(tjsxth th(e: ir?‘\}:elnpon in partlcma‘ra‘rgrede To
7- cycl opénmynalaically, active fragtions'of Quil Hexably de A2$-3, ' Q2 hyauitetivn PS-23- y Inagieno) - 7H
pyrrol o] ebadifibRYAd SantHoSi8orR d?fﬁfebﬂ)éﬁﬂldn%oﬁtﬁithéjin{ﬁﬁInBMb@éfz deive ]sgﬁbnmracgenz?’

ol | twod 'y S GRCPEY MG ac PaleHl £ EMESRTD of 1 RUETER PLaBCAS? bod and

concentr atjlmhntuﬂiylputeedrrwtttahls 1DErynthe QSRR G ah irdstlya%, 0% M50 9t bRrenior bxab(ed NaOH
sol uti on ,giEORWER & ufe2Blat leakPtéakied W th dlchloronethane (3x 100 nL) and
concentrated to give 7-cyclopentyl-2-(1 '-isopropyl -

,2',3 ,4 .5 ,6'-hexahydro-[ 3, 4 ]blpyrgglnyl 6- ylanlno)-7FtpyrroIo[2,3-d]py
rinidine-6-carboxy|ic aci d di met hyl am (65 ng, 60%. MS(ESI) mz 476.3
(MtH) + Exanpl e 100 7-Cycl opentyl-2-[| >-(2-hydroxy-ethyl)-r,2 ' ,3 ,4",5
, 6' - hexahydro-[ 3, 4'] bi pyridinyl-6-yl am no] - 7Hpyrrol of
2, 3-d] pyri m di ne-6-carboxylic acid dinmethylam de Fol | owi ng General
Procedure D,

7 cyclopentyl 2 (r 2 3 4 5 6 hexahydro [3 4 ]b|pyr|d|nyl 6-

L ALY



2, 3-d] pyri mdi ne-6-carboxylic acid dinmethylam de (100 ng, 0.229 nmol) and
2-brono ethanol (143 ng, 1.14 mmol) gave

7- cycl opewmoybrod28Be[ 4- ( 2- hydr oxy- et hyl ) - pi per azi n- 1-yl | PCT/EP2009/060967

pyri dazi n-3-yl am no} - 7H-pyrrol o[ 2, 3-d] pyri m di ne- 6-carboxylic acid

di ret hyl am de (14 ng, 13%. MS(ESI) nmlz 480.3 (M+-H)+ Exanpl e 48

7-Cycl opentyl -2-(3,4,5,6-tetrahydro-2H-[1, 2'] bi pyrazi nyl -5' -yl am no) - 7H pyr
rol of 2, 3duljapsrecifi¢ ¢imbediméntc SNy Irrwyidadiin itdi lesst tepttegrnigefamdostigmyh8echvsal d
Met hod B,quéichbd @fitPar e@gsﬂqdae%@arl s-uzrk%pxmd&kép& ZordxShpyrédibai pRudre frhoxy | i C

acid dlneth%eamd é g(g‘ﬁ(%
5' - am no-¥S FABBH IS Eres ?%?HW%%CH?H Wi anEXPEEIRYT FOIeSEIUS Y 1N but yI
ester ( Dbhdembodifert@® lippwimes of thk lirvamticn Ithat deprriot ecbpanin wwiahhgcdBeires adutral

Procedur ‘ﬂ |€‘ ﬁ)pe%' fe phosphatid Icholine, WhICh is suitabl n-crystalline at room temperature,_for
7-cycl opent yl - 4p5 %- ey trahydro- 2 T yf J nfpam no) - 7Hpy

oY O R e | reGiPlo FbohrIHEInG Aervl, sRePRAGHAES SPORE) AnogiRins, 2! )
n z 436. $h¢ddiayichonasptie: libbsomeCytdyapebiythin 2- c[hérgé&hd‘tyﬁﬁlﬂxryicr@éd’ey|tt)e-s3ab,ll|ﬂy 5

,b6-tetra LRV ]
2. 3- ] py ] BedPaere QST ALRE B2 o RIS sol R et nese pages e
Pr ocedur @mpuntzl ehauerh it v SLZaWB 1410208 weut, rpaﬁ'yldfr"b/ 2 [10% zTﬂebiaﬂQ/PbiﬁeWyFQ 5' -
yl am no) pképRdibidad ©lox08s @b, BLitibye0Gs 253 boxyl i ¢ aCl d di met hyl am de (50
ng, 0.1 14 nmmol) and 2-brono ethanol (25 ng, 0.20 mmol) to give
7-cycl opentyl - 2-[ 4- (2- hydroxy-ethyl)-3, 4,5, 6-
t et r ahy driom2iegeric gorsisiignseaf theyn ve Btionycomniising] QSH-q0¢ arstara [ c2olBsteippy paniguwrne- 6- ¢
ar boxyl i %h&@'adjegﬂegfeﬁm!i\ ﬁllgty(mnr@)mfgﬁlz(@to cm(ﬁﬁoas |mv?h|dﬂ8t9e §te(dM§|'Qb"s'er;]tH NVR
A0 e e Ly, TGttt et oo St b1k, 2L
7.19 (1H, gdigyant gffgct mainga eggogenigity '993”‘%36 %a%‘?ss(e ﬁ‘ccoé‘j'”gt ea (BH,
s), 2.65 n(e’&id,ds $i)splo®d5@ WQ?%/BS)&Q Zh& 6teld) é(:):o(cmd torthe inRerQi8n 1s. @Ben( Bhmeam) an
1.68-1. 5@x<§ %%us@erﬁxmls@eré%hlch is not endogenous to the organism from which the anti en|c
7(4-Hydrox- 4- et hy gclo exy 2 2- d|n-2-ylamno-7H-PrroIo 3-d] py
rimdi nepéepa@éi?rblﬁ%?/‘fei”cb & gfdgd r‘h‘a hgyAn Qﬁ”d@eﬁ%atﬁns%lsﬁ'?ﬁe&‘ﬂ?”glf at the moment of
7- (4- oxofa@makmdrexyl ) - 2- (pyri di n- 2-yl am no) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 6-
carboxylic acid dinethylanm de (25 ng, 0.066 mmol) in THF is added 20 drops
of MeMyl. After reaction is conpleted, added 25 nL of water then 30 nL of
aqueous YWrthe BPtva SBRMEY feactiqnis RER1ithsralip PHOSA 16 HPioH WilkbPisallyde (B @rder pf and
concentr ated td @ 1gwms siutgmy(baweenof 16ltcast au/apRY erefd?étﬂspasaé HMQWMBL@uItébIQI ve

7-(4-hyd - 2- di
0y 1 m o Aol b e duee ARREehbY A &Y k3T AR) PP I Sos
( M+H) + E)(amﬂfgsg’gsterol |s15(w/w) The sterol is swtablycholesterol

7- Cycl opentyl - 2- (5- pi perazi n-1-yl - pyridi n- 2-yl am no) - 7H-pyrrol o[ 2, 3-d] pyri m

|d|ne60 rboxyl.ic aci oW Buch

D et or 0 IR SRS 2SR BIL{S Pagts B AARHEE e RP Sl

met hyl amQdiger (B0himsgwhith $@vemiveén) desedbedt- (nGthaniteratueyincldden ESciry | Whichphage begni ne- 1
- car bOXy'db&nBé‘d |q tﬁeqvlerclpMéé&\UfrseoeEnt(y%%@d)r& a r;lnxl%% m&mgg&%rmg in the seed of

7-cycl opent yl - 2- (5- erazin-1-yl - i n-2-ylam no)-/H pyrrol o] 2 -d]pyrlm
i di ne- 6- é'é?r'b’b%?ﬁh?%”%gte%i L?rbt“ﬁifl"%(ﬁﬁ’d’é“@@%”?rﬁs 'S‘?*?%” 1S ﬂ%@@fi)byﬁ?rfmﬂﬂraﬁ Y MHH) +
1H NVR ( 400 phifizatioDBEH etO ) :zn@miftdl-Kokddh. 4)213 819838)),(abt,by thnrex8hdge (ks (Brpring? . 77

(1H, s), 6 1

3 15 (3H678I3%%%g‘38€%% Fd'fctlglg éflelglﬁlng‘)éz ige_e]n r\{lﬂelooar(d g_t%wgg gé b%%ﬁ?alﬂ/ gO 1 61

(8H, m. (@@QH@W@ M gt al. (Chem Pharm Bull (To Aug;44(8):1454-1464)). Sapoalbin ‘from

I7- [leclgogimbydphﬂa [s5ut(7fglm| GO IRy h -ePiaP el s8] 0- ﬁhel}fh)B‘e(Ij@yl’{rZ;“mSZZG’ﬂ eaE a18] bae]grk pyrro
o] X thyl anide To a suspension o

2- chl or o- ggcé'g)/c 'S relaq'on Ito '%?pbgfﬁ%“ﬁ%’[@‘“sexaﬁq@yr| m di ne- 6- car boxylic acid

met hyl am de (500 rrg, 1 20 mmol ) in acetone is added NaBH(QOAc) (2.5 g, 12

mvol ) folid guadcdir, bmpdsiting ntly Bndkdeahvo @Pﬁbl’eQmﬁﬁh&tlmﬁBﬁtg'fror'hQI@é:zﬁtioQé‘Iléts In

conpl eted and c trated ES | ut ed vmtl} 250 %basﬁ e H 2

W th S0RECRPEETEN M PSR o estPht 4t (YR aoEiA s SRR L3R 0 i)

and concend ratnwolbglcglyvectlve saponin. In a further embodiment of the invention, the

7- CyCl Op%gddolys%cﬂéldé‘% |hc§) &&V.hromb&%ﬁéé bﬂhel-lnver)tlorpyrn adép@cn% embodiment of the

yl am no] - 7H pyrrol o 2, 3-d] pyri m di ne- 6-car boxylic acid nethylamde (277 ng,

50% . MS(ESI) mz 463.4 (M+H) + Exanpl e

(7-Cycl opentyl - 6-oxazol -5-yl - 7H pyrrol 8(%2 3-d] pyri mdin-2-yl)-(5-pi perazin-

1-yl -pyridin-2-yl)- am neFol | owi ng Buchwal d Met hod B,

2-chl oro-7-cycl opentyl - 6- oxazol -5-y-1-7H pyrrol o[ 2,3- d] pyrimdine (70 ng,

0.24 mmol) and 4-(6-am no-pyridin-3-yl)-piperazi ne-1-carboxylic acid

tertbutyl ester (74 nmg, 0.27 mmol), followed by deprotection using General

Procedure A to gi ve (7-

o ~ o ] P T - - I T Y ~ 1\ - e a -



(204 ng, 0.69 mmol ), BINAP (24 ng, 0.038 mmol ), palladiun(ll) acetate (6
nmg, 0.027 mmol) and cesium carbonate (340 ng, 1.05 nmmmol) in dioxin (4 n)
i s flushayowrontwn2sdisr ogen and heated to 100 C overni ght . PAEGIPRII/G6(1967
pal l adiun(11) acetate ( 6 ng, 0.027 muol) and BINAP (24 ng, 0.038) are
added and heating is continued at 110 C for 2 h at which point LCMS and TLC
anal ysis indicates conpletion of the reaction. The solvent is renoved in
vacuo andnvehtéiony tsiligenslyisaccharide iedP-MPLigat dire imimunslogitatiatettya seppnimis (1921 @soni ¢
bat h.  ThenHREAShONpdsdmbd it iRtnasid the filter cake is washed with

hept ane. Drying in vacuo provides

4-[6-(7-Cycl opentyl - 6-di net hyl car banoyl - 7H pyrrol of 2, 3-

d] pyri m dageipatidrmammi no) - pyri di n- 3-yl ] - 3- oxo- pi per azi ne-1- carboxylic acid
tert-but yﬂhe%&ﬂfe %oa"f’atlt)@é’]ccﬁtglﬂl |h1$r§190g5&ic c%ﬁt%sit%ﬁs ()Etﬁle)pregeﬁt invenfion rhwt')_g *.

Fol | owi ng General Procedure

4- 6- ( 7- c&e&d I‘Bﬁ)éo{ecit Pr igeagp WI &l&'s%lﬁlﬁw mf;epp%typy. r@eaﬂs?f gdministering said vaccine

d] pyri m diansyRtemicanrinnapsapyduted iThesd-adjnistratone nigiy et @z iinjetidn ciatizonydnuecas] d
tert-buty i

cycl Opentrilt a%%rﬁt%_ag I¥tg§10e§r?aﬂ)e?’ra§lfbﬁm ne u§ prot‘]tlesdl ﬁr éﬂ ylmat.trc%osal administration ol o[tlée 3-d]p
yrim di nér%/ﬁ"r&%t%b%ﬁtﬁ”é Oa/c|gemtwn°é\tm¥jl?0é$nAd@oqgrdhwacwemthwvetﬂ_ten)maw be = 448
[ MtH] +. BNﬁhmi)slteiecﬂ.éé)a smgle dose components thereof may also be co- admlnlstered together at the
rd%gl gpggrﬁngg)r?elol a:t %%r@ t H] %ég_'}hg%éhep\{an |n2 ylfgtednve?mon be a%mlan%ered ﬁu pyrim

5- I\/brphoIffpfmﬂﬂllmgldowro\nd||N1f02bq;1|8@nﬂ¢$es(0. 61 g, 3.4 mmol; prepared using

nmet hods simlar to those described in Exanple A and Exanple B),

2- Chl oro-_7- cycl opent I-7H— rroIo 2, 3- d] pyrimdine-6-carboxylic acid

di net hyl dif & mtftObeOé'“ atige %Fhf @'W' M@d'vr?ﬁ in the 1angqnistOPLS. Pageraly am( 1 1)

acetate (BBSHngmstodc%IIyTﬁMe) raﬁg’bdi -CIE)@LLQJ Wdﬂ&hlh@ﬁﬁh&lal(va&clr@n& sAbjStMBY decdive
After cooling to room

di oxan ( ted t 0.

t enper at éﬁ%‘“ %?Vertal g BESKIbN togs %td de'éﬁ%act%e mxture is stirred for 1 h.
The resulting suspen5|on is filtered and the filtercake is suspended in

wat er wi t\ncm@@ré@aet.at i rgbmauyTJatecwbeauhtv&tg.neuemgﬂ PR isSbundahdy hdjljaar ed
and the fil terc peéj \/R/)?Se tgge'g\ di e ther t;efé)re be| ng
dried in a@%(oa%t pﬁod\(em Newman (19 enum ew York capsulatlon

7- Cycl ope\rrthrylllpiSO(nSS isOlegrnibéd tny-Flgrionpy® Palient-42236 18T no) -7Hpyrrol o[ 2, 3-d] pyrim
i di ne-6-car boxyl i c acid dinmethylam de as a tan solid (1.30 g, 88% Ms (ESI)
mz = 436, 1 L’\'\R//HH The following tables 1 and 2 of conpounds are exanpl es
of conpodhgd ‘i‘tc‘h eAely 2B dRACh SPFRYe dRse 45 PRITRAG 25 FHaPeHt SRIShIdUEsSeR) | n

t he expermmemipaltectieC tespanse Withdue sighificay, rddhesé sidefeffedtd inCtopiEo wadtthebs 80OEh

shown, ong C ng the
syntnet o eat Beblackind PR pntRYosk e it b PR B §RGR ROV R AckeliEl
relates to vacci ne and i nmunogeni ¢ conpositions conprising particul ate
antigen deh ift)ﬂaéryenﬂqoﬂirr@ﬁﬁthbﬂerﬂ(@dwdéd ﬁmbihg@aﬁtrea&hen@oﬂ a’htlﬁcﬂlm éﬁs@edtlblak@f)rs

TECHNI CAls FéA\ sy(fhengjdﬁﬁrhétta nnsof%rco%agsct on&s SL\MSF A4 nesrrplﬁ ad her

i nmunogent ci are a ategy, tl'Jv V& Ween used
to try and inprove the |mTune response ral sed to any gl ven antigen.

W005/ 014 WisbOoréliicali®s %t&ﬁﬁ@%ﬁa‘vérﬂt%ﬁnd’”ﬂtﬁhfr&ﬁ) '&f&{tia%ﬁtgae) difedsé Q@@&éﬂafr@r}l tied

| east one A-t erein . the A o or enclosed by the
i posome &' %Rﬁ%ﬁ?ﬂsgggh%ﬁ\fhﬁ RariHR) ABY 25' g'??@%)oarégt'%%%eaﬁ%]’arm%'y gygcellular
conposi t irethegen@rgiseass, meplifemative disgasesinguah bsiprostateh hteasts caoredidr luhg, eancreatic,

encapsul a&fd dAridd Bps,&r%mgr cdneddl ol uj.:éhcer‘ B S tRoldaR, l&l@r@?%pnéhﬁ fice
usi ng the heterobifunctional rea%ent Succi ni m dyl

3- (2- pyr PAYInGieteN 6) 2 preRse RSP Wﬂydwbﬁﬁh?rﬁinéot?é‘t'ﬁddd‘t‘ﬁ- cl assi cal
conjugation the antigen is directly and covalently attached to the

l'i posone t

reversi bﬁneélﬁjg Fé}segﬂ%%}zﬁeﬁ%ﬁeﬁgg%fmv G%Ir5| g&h%meggppgﬁg ) fc?tajgggnﬁ%ﬂgpd){&&qherapyhand

t he encasthesary sh an%tnﬁti?ﬁ PS5 d'a%%secmt% thei tanC'ae PP@FROSB*P“ gemarisgp &f iesht @lied/ or
degr adat ilipsso@t ahdnet ledtt bigeahtigdN i T]ererratm e cfﬂ?r{pl'wld&heﬁé)ﬂﬂ&iesahtlgefn ahBepd3bmeiarg of ]
antigens [ i posonmes via electrostatic interactions. The
HSV anti &lﬁd&%ﬂ%ﬂnle}{m&{%ie Yo the cationic Ii pi d DOTAP and successfully
used to induce an imune response in vggm nated mce, in particular a CTL
response (Wl ker et al. 1992- PNAS, 897 7915-7918). HBsAg conbined with the
cationic |lipid DC-chol generated an inproved and bal anced i munity able to
overcone the unresponsiveness of mce to hepatitis B vaccine (Brunei at al.
1999. Vaccine 17: 2192-2203). There is still a need for inproved vacci ne and
i mrunogeni ¢ conpositions that provide a suitable i mMmune response. STATEMENT
CF THE INVENTI O\I The pr esent |nvent ors have dermnstrat ed that VaCCI ne or

o " . o, o, = o,



one antigen delivery particle and at | east one antigen which are |inked
using an internediate |inker, wherein the |linker conprises at |east 2
conponentwot2haw02az1e conpl ementary to each ot her and whePerEPIe/06§961 he

| i nker conponents is linked to the particle and the other conplenentary

| i nker conponent is linked to an antigen.ln a further aspect of the
invention there is provided an i mmunogeni ¢ conposition conprising at |east
one antigen delivery particle and at |east one antigen which are |inked

using an QF&EM%H@eht‘tﬁ@?@f&er‘?ﬁﬁ ﬂierhsta BEa LAcBKE M thOMBhU 8 Fe Bla hERSmeAt
conponents that are conﬁ%enentar each ot her and wherein one of the
i

li nker cdPhYSREHRPIYECtcithiiay 4 §efdp8 °hareNUieR OhtitParhUMIERAR ST EambeY y

| i nker caeponpexitonias sliistaktadly tiescébedartdigen, and wherein the 2 conpl enentary
l'inker conponents are hybridised. In one aspect of the invention there is
provi ded _an i munogeni ¢ _conmposi tion conpr|5|n% at | east one antigen

del i very Thatventioe whbg fugihey degeribed R relfiency &nthafal emng men- |'W'H'k%6x%”éq'%g an
internediate |inker, wherein said internediate |inker conprises at |east
one pair of conplenentary ol i gonucl eotides. In a further aspect of the
invention there is provided the use of a vaccine or inmunogeni c conposition
conpri si EXAMPLESast one antigen delivery particle and at |east one antigen
whi ch are |inked using an |nterned|ate Ilnker wherein said internediate

| i nker ¢ i S in the
rnamufactcm}—H ' QE Qﬁk ction
and/ or disease. In a further aspect of the invention there is provided the
use of a l\aaeeyuygatianof thﬁﬁﬁWﬁwm[e StrandbQPN (eoxyoligontcieatide)h e

manuf acture of an i munogeni ¢ conposition for the prevention and/or
treatnment of infection and/or disease. In a further aspect, there is
provi ded Methe€t hod or use of a vaccine or imrunogenic conposition as herein
defined, for protection against infection or disease caused by a pat hogen
whi ch i s /& 1vBbEk@igtthedSH Fnetigpai e g ushy Nrathabimidegnemt i gen in the

I munogeni ¢ conposition is derived. In another enbodinent, there is

provi ded a nethod or use of a vaccine or imunogenic conposition as herein
defi ned frae ppr attiged tamiragiimnsisid rSHeeiphine 6f @actidg saasalebadsseld dijer & Ppaldirogen
whi ch co i antigen in the
innunogegn%kﬁgﬁﬁ%gF?P%hgqﬁ*MM]ﬁgahﬁeth%%%EQCH bI(;Péj}{he invention there is
provided a nmethod or use of an imunogenic conposition as herein defined
for raising an antigen specifio CD8+ T-cell inmmune response gpnprising

adm ni strattomy o0 a patient wt C f the

inventio a fur her t pryvi ded a net hod
or use of nehor |ﬁﬁmﬁ$ T [ ef i necH faH,

treat ment of—a~di sease i n manmal’s- he/i nventi on

there is provided a kit conprising i) at Ieast one antigen éivery
particle |inked to an O|Igﬂﬂqu§Ot%%e and ii) at |east one antigen |inked
to an oligonucl eoti de that yconp'emantary to the oligonucleotide ini).

BRI EF DESCRI PTI ON OF FIGURES Figure 1. SDS-PAGE/ Coonassie anal ysis of the
differ entAcé‘c!réﬂﬁéhd HX7a6h) QRS mchzQéH it a 25% nPoﬁaGeﬁ%Es %f‘ﬁ@f@lrﬁal&%d@k{@lgma
dlfferenbﬂg g%f fractlons ﬁ$re 3A and ? - PAGE ang ¥SIS el | et
and superffit'ant?) 4t ey t?IPFEeF%{%rsH " PAIPT SRS hP'He Bt AP AN YRMPEE A on

m xt ur e. FBI1guplemd (AmSsbaly) Wegi §0.mNFipgespeatd pHGY S ak ielndorpbwidu dirangjorGD8H Mk cel | s
fr eque”CMve( /BoYféc,ItJy :ﬂ\d %Tor@@%@gﬂbgﬁpe at Eé(ﬂ”ﬁ Q'hgse &Eﬁ%hig%%l\%%#é&d&g V\EB“*

T-cells frequency (% wth pul ation). ure at ed

cyt ot oxi EPPIG anstanaleRy lerro‘{)’fy\)(Eﬁl“’teFf‘i Cé’ﬂﬁeét Sfff‘ca%ﬂ”heﬂ%t'%ﬁ’?%%vaiep y Blearst al
IgG - powbﬁ@esera) DETAI LED DESCRI PTI ON OF THE | NVENTI ON The ternmns
"conprising”, "conprise"” and "conprises" herein are intended by the
inventors to be optionally substitutable with the terns "consisting of",
"consi st FeActionggdt @@W%'F%l’f@ pyrified P%ﬁ@d’ﬁ@/@?“?ﬁeq #depeley i nst ance. Embodi ment s
herein relatlng to "vacci ne conpositions” of the invention are al so

appl i CablA drect I% a%dasggntgs reFJ rarrgeldn tthO 'cl)c.JIQyPra r?'?o Cer n%oaﬁl nc ong etehe

i nventi of, CERd ViR Svar 48 PFRENS TBREPRY ERTET & FAD deton s {15187 “Fita

vacci ne @bCkWnunogenlc conpositions of the present invention as hereln
described elicit an inproved i nmune reggonse conpared to conpositions

wherein the antigen delivery particle and antigen are not |inked using an
intermediate linker. By 'inproved inmune response', it is neant that the

i mmune response is nodified in one or nore of the follow ng ways: increased
nunber of effector cells (e.g. CD8+ and/or CD4+ T-cells, Bcells); increased
effectiveness of one or nore of the effector cell types; increased
productlon of one or nore cytoklnes by one or nore ceII types and

Y 1 N T - o T o - M M 1



conprises at |east one antigen delivery particle Iinked to one or nore
antigens; the antigens may all be the sane or one or nore of the antigens
may be diwbepsnmi32ibn a further enbodi ment of the invent POR/EPh@9A6(987

provi ded an i mmunogeni ¢ conposition conprising an antigen delivery particle
conposition, wherein one or nore of the antigen delivery particles are
different. In a further enbodi nent of the invention there is provided an

i Munogenti’@. samposiof #4n one or nore different antigen delivery particles
and 1 or nore different antigens.Particulate antigen delivery systems

Particul ate del t > wel |k th f

i ngh and PP GAHbERY HAHHERTa21) RS daPe Yo Beoeipd 3 A% EdoFnc ude
oi | in watesingp(tlysnawisidoiteylopiulfd-glceisimdented Magent& SIGMHES/2008oldexpiir t

Rev. Vacg} pes. p?d?d%):ts a (I‘138xc%§s33f re gmépesrfe}n%ﬂd%mp% F%ﬂ%hlﬁ?ﬁﬁimﬁ%ﬁ%hd 100

pr ot eosones, ets and osones erm " anti el i ver

parti cl e'mM®hoRpbete ikt BB rAsy @'Ftt-?f‘sb“ffﬁr aF&ringp ©f gamt reneecolige e&' E 'E"P'E‘fi?fe&tle’

anti gen desdricy atsdss tneiIFrasding oritalGihgi thesintidt-aciigdted paT ietelpdoizd. Pidte@i donhiopl et
of an oil, LA paker, eL’Ber 'Tﬁé‘ nurﬁ?éﬁ P.%!m? rr[‘aeCfLPd?S‘rF (% e;!zﬁ Wi le?rHé?QoawénCih? ect

singl e proteosone, sin 0SoIe
pr ot eosoréMae depags ﬁg‘l @a|?'8@®W“CLQf1§§§@ﬁté§ Tmeﬁa@"c/'ﬁé lh‘l'(a?m'@ﬁﬁ@tﬁ we@hutyaﬂoxvhe

i nvent i ORuERIMALS Sstbr) id ABEMGRAI ©aGDIBENEikiADA SusMipitd RinBiin2onl dnB SRR a
formul ation r.nedi at e

to an anti
one. as pe bt e heisdigk St pieE % M oA of Tt BT BB ReBA P on
conpri si mpten) alnea@telrmd\%remtpdbew&lyawmrtwpsKélal‘st one antigen which are |inked
using an internediate |i nker wherein the |inker corrpri ses at least 2
conponents that are co nent ary to each other el n_one of the
Rer - COnBREHPE of 851N Mector s ories §GoSoms artleq he® BT ot A efhunt & y
l'i nker cdrfponent indgedt Erk@dassay aas apptiedyerverify meaacfumuomeeldaﬁpetata dbwedthat
i nventi on,d 84\ dg/@%s?a/ bd§ dedifed Mﬂx%@@rﬂbFar?Q&HP 'éf'é)fﬂm&BHP !arS;BrBtQunabel| east

one |iposone an | east one antigen which are 1inked using

i nter rredleli’P'éOHhPrﬁR'érShOWﬁ’e'ihé'i fhist TqEe S?Y?k%rr claty iy rcgiegengys pefiyated ?zédﬁ?ﬁlﬂﬁé’ﬁt S
that are usbgpigheentied §7.53 anceag)realithelin ardheahpat@innofdiigheo notedaar wagmrbands
conmponent,

corponent ﬁg?de§ ing! trﬁlhg%sé f?nknB%f %évgr%ﬂ?rgi%mgﬂ% A o%fc{}ﬁerd (gﬁmet%ﬁmn@ﬁ?%nrcé k | nker
corrponent”&o'aaf?é'oww?'%ﬁt%déérfU'I”P?rB&ef'inéfdt?ar enbodl ments of the invention the
internedi ate |inker conprises at | east one pair of conplenentary

ol i gonucl eotides. The term "l i posones” general ly refers to uni- or

mul til arrél113a?°’(115%i=}“l°f’(96PaW’§'92" a”‘iéGPC§” BN 6 7,8, 9, or 10 lanellar
dependi ng on the nunber of |ipid nmenbranes fornmed) |ipid structures

encl osi ng an aqueous int@rior,. Lipdsones and |i posone formul atj ons are
wel | known in the art. pi ds, whichiiare capable of formng |i
i nclude all substanc vingl fatty or—fat-1i opertjes. Lip
can nmake “giet heMbj ptds imﬂtiﬁr@-dﬁmh%rres| can

conprising of glyceri gl ycer opho | i pi de 0 ycerophosphl pi ds,
gl ycer ophosphonol i pi ds, Ysul fghgpi ds, sphlngollplds phosphol i pi
i soprenol i des, steroids, Dstearlnes Céterols archeol i pi ds, synthetic

cationic |lipids and carbohydrate containing lipids.In one enbodi nent the

| i posones conprise a phospholipid. Suitable phospholl v nclude (but are
not limted to): phosphocholine (PC) which is an internédiate in the

synt hesi s of phosphati dyl choline; natural phospholipid der@vat €S3.Gedy
phosphochol i ne, egg phosphochol i ne, soy phosphochold ne, hydtogenated soy
phosphochol i ne, sphingonyelin as natural phospholipgids; and Synthetic
phosphol i pi d derivates: phosphocholine ( §i- L CHaspHos phiat i dyl chol i ne
[ DDPC], dil auroyl phosphati dyl chol i ne [ DLPC di- myri st oyl ph atidyl chol i ne
[ DMPC], dipal mtoyl phosphatidylcholine [DPPC], D stearoyl

phosphati dyl choline [DSPC], Dioleoyl phosphati dyI chol i ne [POPC] ,

1-pal mtoyl, 2-oleoyl phosphatl dyl choline [POPC], Diel aidoyl

phosphati dyl chol i ne [ DEPC]), phosphogl ycer ol CONIUGATE

(1, 2-Di nyristoyl -sn-gl ycero- 3- phosphogl ycerol [DWGgG,

1, 2-di pal mtoyl -sngl ycero- 3-phosphogl ycerol [DPPG,

1, 2-di st ear oyl - sn-gl ycer o- 3- phosphogl yg rol [DSPG, 1-

pal m t oyl - 2- ol eoyl -sn-gl ycer o- 3- phosph §| ycerol [POPE ), phosphatidic acid
(1, 2-di nyristoyl -sngl ycero- 3-phosphatidic acid [ DMPA], dipal mtoyl
phosphatidic acid [ DPPA], distearoyl-phosphatidic acid [ DSPA]),

phosphoet hanol am ne (1, 2-di nyri stoyl -sn-gl ycero- 3- phosphoet hanol am ne

[ DVPE], 17-Di pal m toyl -sn-gl ycero-S-phosphoet hanol am ne [ DPPE],

1, 2-di stear oyI - SN- gI ycero- 3- phosphoet hanol am ne DSPE
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conprises |liposones that differ in the oligonucleotide to which that are

| i nked. For exanpl e, immunogenic conpositions of the invention can conprise
a propor tworrowfo2Bitposones |inked to a particul ar ol i gonecrareécdec®n7 set of
ol i gonucl eoti des, whereas the remaining |iposones can conprise alternative
ol i gonucl eoti des or sets of oligonucleotides. |nmunogenic conpositions can
conpri se any nunber of different types of |iposone, for exanple 1, 2 , 3,
4 , 5, Olgeiide-agivated p27 103 i2GKatIOWilly a Fibrfeld dididresxeass of IGpEhiegailalle foour se
S?L"E i p%ﬁ@?ﬁﬁéﬁﬂﬁ-ﬁﬁt eR8sd h@lé?@¥]Ecgm%}?,o?rwitﬂQh@anJnlbeQO&Urﬁélléﬁﬁh‘ide%ﬁct&’%!; :as_t
others are l'inked to one nmore differen es of oligonucl eotijde. in
et or *eminePBLets PrUNERa Feiie SoroarHe SRRy R AL TORM ThEFE TP &G ovi ded
an i mmunogemai taiocgogroatitheé 8nendf intzhphdsphagmbuifienaichrpBi Aftang bt roerasémmneure |
dropl et icjs@Re Qirbrok WAl waTHbRH A8 o8l Ahe |EBRN QN oA AR RIaflinBLL

|l i nked usi'ng an internmediate linker. In one aspect of the invention there

i s provi dEWINS Weenil158 gieHirdlizeb Hpus PIEBh CERST | SPhExeass eademensd ki dialfisopl et

i N an oi lagaifist\Bah BIrphesphaki Kuferatsd @k NeasH e eHartérgatalyaldibysie-PAGE Bk&d usi ng
an inter i ! erein ' (o) ' at . ents
Chat "ar e Ebesr eneitaf s BIEEE i Rl Uy ERRbAE ISy RS bl BTN
conponentfidratiep (Sppfkear Po Hutien wpg dafedp? M eliegrhatfe1 38t Hd Nagbrrb b EnrAttiars/ofl i nker
conponentmingrd dodcesh 4ra nddhitéBd bPetkorbaRceat 260 biezs0amP aedctiefs doRgining AR eON
there is r.ovitded an Iid“munogeni Cc conposition conprising at |east oil

dropl et i“RVER OI'T° PR Wat er emul sion and at |east one antigen which are

| i nked using an internediate |inker, wherein the |linker conprises at | east

2 componenf,g § h@t)orﬁés%ie_csmmls@mﬁ@z 3hdlvs! MEARRCtBkNO-28RE W EFALELO 8GRtk he

| i nker cg onen%s is linked tg the oil dro%het%\%d t he ot her conﬁl enment ary
li nker ¢ %B‘IS’H%% » 2P SOTRIR RBEHT 1O ARCUHOPIGE RS AN Lo 9dies Wheeoip e RBAt ar y
| i nker cdmaptone ndréai@pdy bydonjudatsd pl27. Fiyuead (Gttddilra brogrideodt BEINdtginiod) shbnes that

i nventi oRet RSciapbel TBMHicAdS dhibogker conprises at |east one pair of

conpl ementary oligonucleotides. G| in water emul sions of the present

i nvention conprise a netabolisable oil and an enul sifying agent. In order
for any Grdctiond 2aei6ever€ thap esbnbittato taGsebehdutificatidnestd puisingLie Bumeex T Sbluahi on,

t he oil : ' : t i, : [ le Oil.
e nean SR LORALR) SURLSILD 050’ BoB0 RS iR RRRERAL 125! o

Met abol i B3 IPeoleven apdlysge Py RBE-FASE i Grgmesgiatiriaingf Agé kRg bendarvasibpersef Ay

et abol i s#d ge( ROiEAtRG that oh bldisde! BlocsShO\RigD Gidle libkeiitd OATAMYE7 pAidh. Sander s
Conmpany, 25th edition (1974)). The oil may be any vegetable oil, fish oil,
animal oil or synthetic oil, which is not toxic to the recipient and is
capabl e dhe beijyggtetwasstorestavedd° Gyntireseabol i sm Nuts, seeds, and grains are
common sources of vegetable oils. Synthetic oils are also part of this

i nvent i on_BeegnGafion SGbskdMes BB EdH MMtV e -8Rl | s such as NEOBEE(r) and
others. A particularly suitable nmetabolisable oil is squal ene. Squal ene
(2,6,1 0,1 5,1 9, 23-Hexanmethyl - 2,6,10, 14, 18, 22-tetracosahexaene) is an
unsat ur ateerdei tp coraleahy pttech $igerG-aH olig PhaERPYieste RGO dhtasaarenFe @S shewn and
in | ower igsEOID NOeSwith thiol gteuplit khe VBB n@aidBUBads, of lipaembs, afbdBibd lipoadilesy east ,

d i : i fer Qi l Y- hi.s .l i i
oo REGHL BPCE RS G588, ., ORI o s AT B0 Skl |

a metabol'i’s virtue o at r?ewa in the
bi osynt h&§adaredp) crfse Breparp®|The Neadarethaddinid fimdydrat) isidesrribecarsunaes: 861 9). In
a further enbodi nent of the invention, the netabolisable oil is present in
t he i mmunogeni c_ conposition in an amount of 0.5%to 10% (v/v) of the total
vol ume qu%r?e(%rﬁﬂéys?'E(?'%ﬁtﬁm'ﬁﬁé Bk PMalr reghandi BAPF-MAL HEFCEBIRPPSds an
enul si f yioreprepgBinti-phddpeateigiathandianing 1ggenitoylirtayle s INQRBngrida@ domosatan] é1.Bygene

sor bi t an .Jpnagat fy, Fibid BEHOPR e BlfLLY iMImPYRBlordR _$HE LABlYor wzgsent in
t he vaccine or I mmunogeni ¢ conposition In an anount o{_ 0.125 to 4% (v/v) of
t he t ot alSURASAYATEY BaPerRiEd dBFR5 A¥PEEUIRPW and Eries yndehvageite furighd| s Thdryfirig Hen
presenéI WAy efitiéd witb pit mDRAN D ymia org-1em@ NaciplpH mgrahtsmaga.?\mhd okop@sH n t he
art an j i n ' e atocol is

al pha-toz%grﬁgeﬁﬁﬁé l(')'rg%ajlld @8'?F§a?sl85\%/%E%ﬁ'esrﬁg%’fgﬁg%%%@paI pha-tocopherol succinate
(al so known as vitamn E succinate). Said tocol is suitably present in the
adj uvant conposition in an anount 0.25%to 10% (v/v) of the total volune of
t he i munogeni ¢ conposition. The net hod3£|_)f produci ng oil-in-water emnul sions
is well known to the person skilled in“the art. Commonly, the nethod
conprises mxing the oil phase (optionally conprising a tocol) with a
surfactant such as a PBS/ TWEEN8O(tm solution, foll owed by honpbgeni sation
usi ng a honogeni zer, it would be clear to a nan skilled in the art that a
met hod conprising passing the m xture tw ce through a syringe needl e woul d
be suitable for honogenising small volunes of |iquid. Equally, the
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i mrunogeni ¢ conposition that conprises oil droplets that differ in the

ol i gonucl eotide to which that are |inked. For exanple, inmunogenic
conposi t iweW02831€ | nvention can conprise a proporti onPofi/Er2e0906@pT et s
linked to a particular oligonucleotide or set of oligonucleotides, whereas
the remaining |iposones can conprise alternative oligonucleotides or sets
of ol igonucl eotides. |nmmunogeni c conpositions can conprise any nunber of

di f f er entThe gpéesmed lipasi film dvag eatvertexpdn hystratign reedium antil c@nplete resugpensi@y ofthe 8 | 9
10, 20,5id@ fild. TH@Br%séHcé Bﬁdﬁ&ﬂeH% !he @lp&@rioﬁtn%druh%ﬁ% ﬂoFlth@'Pea%Fﬂ?Pdizltvv%ﬂtsrpf the
present inyentijon there is provid %n [ n§$e¥|c conpasi tion_of the

i nvent i oR"¢BARBITY tﬂﬁc%'r’tr b?f@r&sdﬁgré‘ﬂaé'o'i‘ e MERGHI SIS SRHIYh are
| i nked usiasgomcatednisgw raeotae nlcatok@0 W)l for 2)m|e1 taspeintSWS (sihble unifanedtiari vesiclther e
IS provi gg‘rmé} 2] onprising at |east one | SCOM and at
| east ongﬁgﬁﬁpg%n |%ﬁ %ggﬁ9ﬁﬁgﬁﬁ£h§ﬁﬁg an internediate |inker, wherein
the linker conprises at |east 2 conponents that are conplenentary to each
ot her andtwheread rof amabatfont BEGlinddkeratitd MpadrBE Svers pltiffeld efebnt dreb hepd-SEAW and
the ot her Kk C 1t i gen

Furt her - alaoua 80% ol B Al o PEE PRE oufati By AL SO0 A8 bl
conp05|tﬁ@%”@@ﬁb¥ﬂ@ﬂﬁ@maﬁWﬁéﬁgﬁpﬁSﬂewﬁaﬁﬂe%PdWéH@W'@ﬁ@ﬁﬁnt|gen mhlch are

I2| nked ussrs{bgf.rfyﬁ srteﬁtmé Rdhat® maldnies funatwé at fhe:slh’ﬂrﬂ‘a&el alqebsoerrwmdraqaerahed east
conponents a 0 ot her and
i mieor UGS alshie @5 Fofp RGeS R el ik B hGres M, b ErChaRte | ker

conponentex¢ess bysteitedant! cesgspeagrd igaen ulanfd?rMerel n the 2 conplenentary |inker
conponents are hybridised. In particular enbodi ments of the invention the
internedi ate |linker co rise ast one pair of conp|enentar

o1 | GonucIF Bt HELS PRGN T CRaNP  WGar Ha I Hevelp oeg Rer Ot dHesTBimel i n
[ 1995] Bietecihephibmesis etd Saioipdwih ethididotbponiidel detbctlpfesk8&) of CpSQTIVE natchprri)se a
saponi n, chol esterol and phosphol i pids and from an opencage- |ike structure
of typi cal |¥| 40nm in size. 1SCOVs result fromthe interaction of saponins,
chol est etk :ds. A typical reaction mxture for the
preparation of 1SCOMis 5ng/ m saponin and 1 ng/m each for chol esterol and

phosphol Ilrpbr(aer tggﬁoﬁlgﬁyldgrelecgﬁgg?d‘l’%& ﬁ%l &2 cﬁ)e{t)iorlfl rﬁolt 8?%\%8% Jd Strows? e\p{s_

i nvention 1 nclu |mte I decan
a- phosphaxricai eaifermaseas] efome] To Hi endr by MpR Epeﬁam ape chrga Hpmqﬂeu DOPC)
di nyri st ey ram%pb@td;dybmbier(e 5[@%@]27 dérraa:h.mdt.wlasrbhﬁapmv Uyl Glagbdtdre

[ DPPC], Di ear gy chol i sphat i dyl chol i ne
toord] | T pRith dbor S5 S SERihRar HhOd st fiseber REERARtsyE
phosphat A yhedizatien, [@E@@]C) WaSpthé)pI@dgfh payelteh witlf ipg@omes lacking CpG oligo at their

Di myri st Qykacan- gl ycer o- 3- phosphogl ycerol [DW(G,

1~-di pal m t oyl - sn-gl ycer o- S- phosphogl ycerol [DPPGE, i

A-di st earoyl -sn-gl ycer o- S- phosphogl ycerol [DSPGF,

1- pal m t Gpth- BsOhEDYORIDNWgley hen axtBeeniifagidhbgalipaefoo lsefarEPE] befweehaepivatndi ¢
acid (1, Zsiomus rp%ﬁayalnd%e ahrest esuﬁerﬁgrgapmrétQh&s@ernqtahwrﬂ therfjér%%gﬂ By

phosphatldlc aci d , ear oy sphatidi c ac
phosphoet¥RE En? C("imafs'dl SRS tTB§/ Ida'é‘ rforgtrvw %Qrﬁse@taﬂ%%’ﬁﬁ%?%ﬁ@l SHAVHE
[ DMPE], Figdre 32 frail 3B. Ty inajsiity of tyre P20was (Hsiahio el pamoinahe tase 0DRPHst but not

501 ol oy Ret ¥l pROSRE U TP AT RSB of Iposomes allowsd an
pol yet hyleﬁﬁ@”tg’lS%@It'or[ wrey t%he@@ﬁme%r d (rrPEG phosphol i pi D, ’
pol ygl yceri nphosphol i pid, funcitionili zed phosphol ipid, term nal

?.‘C:)Ia?/?nl te(;by hgv_sggdde% }mmunoPenl%coerrﬁP)glg%n t8tahCOHCﬁn r:gron OPY(ﬁ)an fO(ﬂPWIn? % ri Isg%ggr n:ﬁt

hi ghly erh|Sﬁ<Pre1dla|m€rml|bbﬁa@qn95¢ﬁcFPﬂﬂ iGrnéCP@ /&%‘eda%mlamaﬁInbeblseﬁet@reldxefddwrt he
group conprisi ng Phosphati dyl chol i ne (EGG) Phosphati dyl chol i ne

Fwdrogen ed (E Phosphati dyl cholin Phosphat.i dyl chol i

Fydr ogendll GHfe(SpImnPAHoR SFFTHE: RGN B e SO bR maged withou
phosphat irehydvel di Hreql2@1@pLehdt RAPRt agsocmteder | vat i ve t hereof. A nunber of
saponins are suitable for use in | SCOVMs of the present invention. The

adj uvant and haenol ytic activity of individual saponins has been
extensively studied in the art (Lacailgg-tubois and Wagner, supra). For
exanple, Quil A (derived fromthe bark™0f the South American tree Quillaja
Saponaria Mlina), and fractions thereof, are described in US 5,057,540 and
"Saponi ns as vacci ne adjuvants”, Kensil, C R, Cit Rev Ther Drug Carrier
Syst, 1996, 12 (1-2):1-55; and EP 0 362 279 Bl. |SCOWs conprising fractions
of Quil A have been used in the manufacture of vaccines (Mrein, B., EP O
109 942 Bl). These structures have been reported to have adjuvant actrvrty
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caprol act one. Bi odegradabl e pol yners for manufacturing mcroparticles of
the present invention are readily comercially available from e.g.,
Boehr i ngewolngal2blbm Ger many and Bi rmi ngham Pol yrers, POE/EP289/064967ham
AL. For exanple, useful polyrrers for formng the rricroparti cles herein
e o8 38 ARG e lebLamERT RS T B IRAN] b§ HTAGUERHABRLAIARONS:
poly(L-1actide), poly(D,LI act i de) (bot h knovvn as " PLAN herel n)

pol y(hmwpgéxngtmm@wol ynmers of D, L-lactide and glycolide, such as
poly(D L-1actide-coglycolide) (designated as "PLG' or "PLGA" herein) or a
copol ﬁﬁ?pe?ff apyl E‘efilé'gf[. de and caprol actone. Particular polynmers are PLA and
PLG pol ymers. These polyners are available in a variety of nolecul ar

wei ghts, t S

readi | @%*%P%Qﬁ%@%re@%h%a&?“@. i g (b I8l oo WER BF'cMipeg °
sui t agHé<hofemaigimice W/pgHR)- e Midgsdecnived e igieetiops Wac%%@a@@%t%%’ VE?O‘E)O For
PLG silid @bihg waskse4 L8 &id svebigittisl Blebd dg@needidue 1aNDR hico MeAb@iitindied 000 to

b I b 0 00,
gaﬂjf Clrl]JZt? u?gu(l) IBB%{eC guulatgd!te%lleﬁ %gﬁ' %BIBS %%&e ?PglletaI vgluing 09 50 éjﬁc\%t \éenpfgr Ies
used tteﬂm)tormltltten Wﬁd\e@ﬁ@ﬁqop%l)ré%e bqyswfngé@cy@rr@fnantaeetemyéumqsdme Iferdiee I3t i os may

be usem M@@.Méﬁﬁadﬁtvaﬁtb@ pOPR4 dsed 88 cdmrt)tgra@r Wie REledRRls R IgbNELAtadRsE at | 0S
wi | n_or er to achieve the desired rel ease

d
Ki netloég 1§r§% T&F?@ﬁygﬁ?ﬁ”feﬁpﬁﬁ%ﬁ?&d” piPY9i*de for both a primary and
secondary i mune response. Degradation rate of the mcroparticles of the
Pr esendunhXi§ 'of idMueabnddested Beviv@nt rol | ed by such factors as pol yner
nol eculTar wer g and polynmer crystallinity. PLG copolynmers with varying
| acti de: gl ycolide ratios and nol ecul ar wei ghts are readily avail abl e
comerThedblloyingrtabie ATablemibesunohargesusalc esteld nohuktiong ifidwingBoeeheli fogetatibnsgel hei m

Cer ”ar&'on?d%gutuﬁls oﬂh@%ﬂ%ﬁ'ﬂoﬁg M %hOTJ nc., Birm ngham AL. These pol yners can

al so be synt esi ze si npl'e ycondensatlon of the lactic acid conponent
Al arac \Anll |/nn\nn |n fhn t cuch oc Aaoc rl ha Ln Tahat o Aot
usi ng -t_eo mulatign content ﬁr o T T e =S " " “Liposome =, ] MPL‘]QS»Z?' !
J. Bi qregd—vater—Re i . Jopet Tt CLipld Compbstohd OUTQhRI of
t he prlesemzz4aswent | Z)n taere 1 s _pr @N/rhiiaﬁﬁlhlcraoniemmnoe '10"9 L1 on s@I| sighle
i nventf-SH-SEPErASE] ng gfid] oastubsiia pé i lppopriicp dsipg adinhed I GABL apfidg.ar |
. P27 + ASA’--CpG 5ug Ad m|>ged AL DQP-C/ChoI/POPE/ AL 5war] 5pg
whi ch pi7is O UST 115, 11 Tt er et abe.d IoddEd — NANOPapdscklfPorEdIAE LT siown

in thq art. COMPOSI [1@NSCCNPrTSIng nanoparticles and the preparaii of of
nanopgHFeEEs A3 e—d Mﬁ% i DPES and-SngWCB RIS 2007 (Bwder t

Rev. Vaccanegc{5): and i ncorpekated herein by refwar ence. [Thg tdgrm
"nanofarui-tooErP) +A8A ysedSiaer i n_ lenidihebpugd tg RPTAP lijgspmgs| c| o @FTAHDORE & PAREPholl ARI() Sk | N
di arret oL (927,;*;P|E|)}-,A§A £fr b 5“ r; o Wﬂxb‘)uﬂ‘i t9~P°|ynR9(§ nnnnn Lol r\r\Doa(XChm + I 5pg Sug

T OCT T voeGo T T O 9 CTlh o ottt ar LI\ =L B = =% B B~ B e TIAV O CITC

sanme/ sim | ar conpositions as those of m croparti cl es (see above) and differ
only in their size. NaRgpart bﬁhﬁé%ﬁeﬁ%&fbn‘ﬁﬂﬂt’i@n@s nanospheres. The
nanoparticles within the conpositions of the present invention typically
have a size distribution in which the Z average and/or the D(v, 0.5) val ue
is Ies&rt;|baﬂ¢a%03fﬂmad@mﬁhtwgenhymbuﬁaiohytréte@&;semmd ]rB@arlfUﬂﬂaﬁﬂlﬁb &d@.gvm;'r ch the Z

aver a%%n%)qcry{ogjrgf I\é eond9| rovgegéglf)\;vhg‘ eng'oq’othergggltgdqgﬁfon tayl)y e?‘?{rc’r)ty e tﬁés than

~

200 nm S avail abl e
i n t hecoatept of pagh fermiﬂbpreanddakthecteecr@then mﬁe%e’itméteélgw%ﬁéfae ipsiereycistieo on

cor r el ahiuRRofERERkEOBGOPIbe BV Ghd thaRhd he#iguRkibBIBWOr quasi -el astic |ight
scattering. These methods are based on the correlation of particle size
with diffusion properties of particles obtained from Brownian notion
measur enents—Brewni-ar—rpti-on—+s—the randemroverent—of the partiel es due
to bonbardre‘ntco'bgpnfrﬁfebeé’tﬁe\?éﬁter%t'@b’tﬂee%* mited no geppeiiamEstupRs) partl clgs. The

| arger the parctsmnbh@ts befa@ anddrter tsd snlwgretchaleRlyaitaehain notion will be. |Vel ocity

i's defined GprCEFGt rn%gr%ltﬁatt lhgga'rltpogén Je%% t%‘]slg?n%g rlkg tg't}tte cé{@o en-trg'fgrtxél u_e
nmeasured refers @N\bsﬁth@BB}lbﬁ i€tid QY fhReriM hi n a I qul Hy drod ynam Cc

di amet er) X%%’ ]IOa/m‘:f\%SEER/I Lala |l1l_dsd m?nte?posomeftlfllayer o}?g ,gl ameter of a partl cle that

has the sarfe 1rans! &fronal ToNP IR €At as the particle. |[0028]
Particl e si|Z&@7¢BATAR: 8¢ 156 icdetlebarinhie deliroseiepsst atic |i ght scattering, which
measur es ttepmnt’an,fwws |6|’f|callytgh’rtd tsapdyeierd by part| cles in a solutijon at a
singl e ti me—Stattc ght—sScattering measures Hght—mtensd Ly asa function
of scattering angle and solute concentration. Particles passing though a

| ight source, for exanple,a | aser beam scatter light at an angle that is
inversely proportional to their size.36Large particles generate a
diffraction pattern at |ow scattering angles with high intensity, whereas
smal| particles give rise to wwde angle lowintensity signals. Particle

5| ze distri but| ons can be cal cuI ated i f the i nten5| ty of I |ght scattered
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t he ol i gonucl eotide. The oligonucl eotide can be of any length and is
limted only by its ability to hybridise and/or the ease by which it can be
synt hesi sw0.20i28216 enbodi ment the ol i gonucl eoti de are PpermPeonIBo@nt 250
bases (for exanple 10 to 200, 12 to 75, 13 to 50, 10 to 45, 14 to 40),
specifically the oligonucleotide may be 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 35, 40 bases in length. The pairs of

conpl enelt-ActyPrapargtion iofl controkfermutationse of any sequence provided they are
suitable for binding to each other and capable of attachnent to the either
the |iposone angéor antigen. In one enbodi nent the sequence of the first

ol i gonucledtrheSasaufanuedomulppns. of any of SEQID NO 1 to 6 or may be 10,
15, 20, 26mixB@; of3hid (d@:h abphosdatidyholib® @itlar fromr eyglyals e sydthiatit) andmpplesterobr
fall wit Ql'n@ Btda'lﬂPI§ ﬁ%&dﬂ?c%l%lvgrtt, \%Qrilepdmhurqdfe]: Qacgum \(/%Qﬁerﬁ:?tﬁlglggné% laitsgﬁz%npgf rof

oIigonucLeotides I's conp enentan% to the first. en nee

nodi fi catNegriEgst oA eUqoeh §eIHtica ey HrassrRhgeriRicebwered 1aling) wgs Mee1adeed: Fed thgy be

carried abisesayitated Uil ERthatliaidrwdshe ssspesidnl Thié yuspatbichemns thénvinickofltigisgd vned

under an i cl.Lc . i eqt | b St j

ext ondod 115 P s WEPIEBASE 1o GBI GR i B AT REReRALE A Bl fuer (o,

exanpl e, Typicadly theeghotgisteratphagphatifyicheline ralwas iénv/vorf andhihe paresys tsplgtion was

ol i 90nUC|a_Qéll=Ic1 eseds ﬁhlai éﬁﬂé@@fiﬂ bm&gﬁtdﬂbr}/oﬂ)ﬁk icgmhmgﬁrﬁioﬁ'hé?lﬁpﬁ)soﬂ&ﬁhé@ranEIefined

"1 nmunosti_nu ry oligonucl eotide. .S _use rein to. n .

ol | gonucrEat a8 P SRk Sr syt fret SF T e R biERE 6821 inoqueRtine

system Ispluiimnevasraddedi tadhet SLOf. PBReoinnesition ivgm Ne i Q4nd mid tiHaRO 4t Tot7ymM; KCI:

ol i gonuclogohivHdfaEPNBY inf#HHONE i MKERe WHERIRY l8tRHh axt aShANRaOuRRASh e (CPO

motifs. In a further _enhodi nept, .the i nogﬁlnulatory ol.i gonucl eoti de
ke 7 ieg

conpr i seS"SA¥CH o A el 1 R 2 ¥nlatide Ak at CAENTAtBY Oy be
T-rich. BYO iilg/mi.Ghis farinulatonriedenbtet! g7 4 ABA’ nucl eot i de conposition of the

ol i gonucl eoti de conpri ses greater than 50, 60, 70 or 80% thym dine. In one
enbodi ment of the invention the oligonucleotide is not _an imunosti nul atory
ol i gonuclllgbt-2-qdssosiptignf redt toc BREAP Lantaining lipesamest o/ PEL (6 yntiylenejming)
further qebeadrment the i mmunostinulatory oligonucleotide is not T-rich
and/ or does not conprise an unnethylated TG notif. The oligonucl eoti de may
be nodi f iTedrdparediQIAP-¢cotainmarioeemen RO TARIN M. SPideayloxwmsorst(abi 1 i ty. For
exanmpl e, N QNSRRESERAGIRhetRfisulrite) dnd\RIHE @B1ebiishaRbHa0 @M iitdnBRMind £t a3 &ar

nodi fied so as to conprise a_ phosphorot hi oat e backbone, i.e,

i nt er nucl¥BS §é WeIR e .Ch'EﬁPf‘PgP a ‘ﬁih{3 SV RERPEIE 4TS AS PR PLIITagg" to

di phosphebant ipatfim. Thb dephar hydricdatite adofiernetthiving barsdhtepet andréddsuciosabHons as
wel | as_aldierdeh b R hPiRA e RdibEr g iiRRTHe bifaifld ROBEHERLLARS A © ve! |
known to those skilled 1n the art and are enconpassed by the invention.ln a
further &NBHEE HEMON PAECHNINGES MALERES BP00RNe100PEl fi ed so as to enable
conjugation to either an antigen delivery particle and/or antigen. Methods
of nodi fying oligonucleotides are well known to the skilled person. In one
enbodi menp, prefres @27/80pABVIOHEdccampleaxl RgoinefchaFoati 208 waddi fveredmised agh t2Zombohpri se
a free sYJTAMIOBE BoSdes(aPing/himET ABEdnb&ithit HERQML IR aibREd B indbdE avi ded

an ol igonucleotide conprising a free sulfhydryl group at its 3" end._ By
“free SulTHGHGMNGr GBI omPEsifhaghing RIS He Hrnsiy b Seseseabiet b To
chem cal estbmgtelthatas@riatidnefimitace lixsdnaendre péllctdaeyiulnaenttifayativha 260,080 gpamyvi ded
i mrunogeni jof i on, i i j y
part 1 o g o SETRSTIA BE Dot hEErkURR! ishie HORISGLBu BBt 88 LR ot

ol i gonucVEEtD dusexpefimeyt ae Feateds aprrodmatiel G0 0%rtfiPg & Rowete (RoEgmeFar thic! e
may al | hemulagonsaoanotearpaltoEymati vel y, one or nore different

ol i gonucl eotides may be linked to a single antigen delivry particle.

d i gonucl eotides within an i nmunogeni c conposition may all be the sane or
in an a fAH (M= SRGd vaR prIVbIiZagin 8 ge Hepeson®o SHaresers péﬁ-&- fhe piepgre me7/Chl
conpri se compleR2 Mdt @2 bf 200NGM inWoi BIAMBEL BY] SlRfose,IpM &8 IWdrd MREd RiFp el BENT  Of

the invention there s ovi d an i enic ¢ ositi.Qn. c risj 2 or
rore ant FabA LEpry B uRhRies) 68 <P A5 b sPRTE A< de rE R AT o1 es
are | i nkef mip Toréornylgongs deyloted SpletREGt | de and wherein a proportion are

| inked to one or nore different oligonucleotides. In a further enbodi nent
of the invention there is provided an '?nunogenic conposition conprising
antigen(s) linked to one or nore different oligonucleotides i.e. antigens
of the invention can be linked to any nunber of different oligonucleotides,
for exanple 1, 2, 3, 4, 5, 6, or nore different oligonucleotides
sequences. In a further enbodi ment of the invention there is provided an

i rmunogeni ¢ conposition conprising 2 or nore different antigens wherein one
antigen is linked to one type of oligonucleotide and wherein the one or
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Mal ei m dobenzoyl - L/-hydroxysul fo-succinimde ester (Sulfo-MS),

Sul f osucci ni m dyl - 4-[ Nmal ei m donet hyl ] - cycl ohexane- 1- car boxyl ate

(Sul f o- SMEC)2010028296 Mal ei m dobut yryl oxy] sul f osucci ni m de PEFEPL00VB6NHD- GVBS)
and Sul fosucci ni m dyl 4-[p-nal ei m dophenyl ] butyrate (Sul fo- SMPB) (Pierce;
Bi oconjugate techniques G eg T. Hermanson Academ c Press 1996). In a
further enbodi nent wherein the protein conprises one or nore free sulfhydyl
groups, phe 8BAtadjurait easradheixectpithese itvemfotndationseierios td ddnyristsakiogintoupise o dat

bl ocked Wet@&wncmlv%s%ﬁet%tfmhﬁ'ugéﬁ@rotﬂ-éﬂ‘éfdﬁp@ nurmber of further

chem stries available to the skilled person and thus in one enbodi nent,
antigens that do conprise free sul fhydryl groups may be nodified in order
t o transfigr2rofgaeeolention gr oups into sul fhydryl groups after DIT treatnment
usi ng reagents such as L/-succinimdyl 3-[2-pyridylthio]propionate (SPDP)
for example. O her reagents can be selected fromthe group consisting of:
succi ni mildyl-2-6PBbs [S21359Ri dyl t hi o] pr opi onani do] hexanoat e LC- SPDP,

ASucci ni migdy hax yukad heydtro oftinein-(5@pl bepibisdy t @intch ipeddralpy emedikeBiyRillited in

L ST RN L ORYSE Bl el 24" W QLD BRI BN SyfHblen SERR.

Sul fouccinim dy XY ca
Sul f osuc¢CRPFRIANE) @%WWIthenaNé[SizerquWI &tﬁlﬁtf'h@'k‘é]*'\tefﬂ f@éH?R?BdWe%Eaﬁba% gilution

Sul f 0- LGinSVET hocBiuérf(Qssteivmi N dy|

6-[3' - 2-pyridyl t hi o] propi onam do] hexanoate (Sulfo- LC-SDPD) and N acetyl
honocyst ei ne thiol actone.: oligonucl eotide-SH + antigen-SH -

ol i gonucllleotza§p@el$celhllsblgé¢n In an alternative enbodi nent an anti gen

conpri si rmem, o Edny diey exga&éaoomd?u en mwetah ediiusb fhgnee msgémla@wm.mmar@agent
for exanpl m de activated

ot b BV SRy B4k FBAE SPRLERe Akir Rt TR T Erpreb g aden

ol i gonucl(eBDERIANEAGE fshphocyitess ael teenmwdehade agentdd andVEhady rred@pameldvat@dhdkg+

ol i gonucl &q didrentnacnal etyl antigen maybe
obt ai ned dgy%bg‘gaéjﬂd SE%@ b rﬁJre Eﬁé@%idég‘iﬁf%ﬁs SRR BT 5 A %61 AB and

sul fo-SI AB. The resulting hal oacetyl antigen may then be conjugated to a

t hi ol - modif1.28 Leinph abdectalasslation O i gonucl eoti de-SH + anti gen-Br -

ol i gonucl ?fli}’ %%6§%[A%Fe (%?rgcted 5 Jlsr{lﬂ QQ%}O@EEM |);?T$phl Ho@%seq'rés% e rQEar%r)ﬁ or

exanple onu en Sl ze

ot her coneshesl thics, coyethd a@d fﬁta@f re@“?ﬂeﬁ@ﬁda@i@é h@‘? G UH@“ Blﬁd@@ﬁéﬁfeé&r ﬂl?ééurﬁ'?r t he
surface Qked ANQ%6IREs erI(g\ﬂmgQ;laEOtl des may be conjugated to the |iposone
using chem stry well known to those skilled in the art. Preparation of

| i posonme conjugates and derivatives is well known (see Bioconjugate

t echni qudis- 1.8BnMmunddegipal@assays pr epar ati on of |i posone conj ugates and
derivatives pages 528-569 (1996)). Liposones containing phosphati dyl

et hanol am ne groups can (?( activat Zg gsi ng hetero-bifunctional

cross- | i fketST{Nrasgiiylapgyiakinegtainingd&Rtet yI or pyridyl disul fide groups.

A i gonucliedivaspsforasd debldddrskelie tmyeroaedestribet ebave nfiermsntisindddea twa gersoee, f or
exanpl e 6 sgmgémoé dpét:gnlng% 0N gmpp&yt@%mrar@q .glpgﬁér%a n?@cgﬂ%létg%dﬂjm

mal ei m de E @g} n one enbodi ment | i posone caonprises
POPE- VAL Whigh (IS Ritb' dp4A M%%Ebﬁwa'ﬁwwtﬁd wifh 5%%%%%"?&#&?%@%{% Orﬁéach
1- pal m t eyti-mdusd eptibodidOEDAGEENE D28 QB OBiadcicatds),t D mih L glutanite)i tommpstidfure d

ol i gonucl e e t f C e pr ed to
contai n RS HSa | U e 6 WRAREEalE o 28R (oDt B BRI o c0
% (ol ar )strefapygincidl 14 EWE 'tnhréaﬁi@fr”@é‘ﬁ'taé‘ééo d'Wf?Gl”PP@éFeﬁ §'ﬁ9ﬁ‘6l 39sisd all besfet ween
1 and 20%uaibkseve o iiton e tdchndicidsy PoRtveEuldtions delkGlaayd herférmac bt ®Mcof t he
nodi fi edospr{higﬁphol ipid that will covalently attach to the oligonucl eotides
depends & experlnental condltlons and yield of reaction.

a i gonucl S5 VIV : phepl/angdeine of the conponents of an |1 SCOM for

exanpl e tﬁaeepb,%mmaheh & tol 1ro @ﬁﬁBﬁé’@é’r@'rér&ﬁ'ﬂpeﬁd'é@ in mt@mmms&@p@nsm&el m de
nodi fi ed phosphol i ses. POPE: VA

t
whi ch a tHfof - MSYi 181”?%0%'%"?20@%" esr’rﬁ%?dbeov(e,%\/‘ U&at?;})y figino e??édr?p?%d
| SCOVE cancdmpqsmg)alffa@ntt IMHC aretsai Hmestriveednupgtides echd pMbEp bless hredicteTheeiftidest | on
of the ntbg}cfnél%q f&ﬁpﬁé&g&éﬁ?} Hes‘te}ﬂﬁét a\’\wnkerﬁrgﬂ'&l cﬁnlug%l ﬂ)trteg&h AkG 4 Ih&rs 1ug%/ml
ol i gonucl'eot1 des depends on the experinental conditions and yield
reaction. In a further enbodi nent the COMS of the invention conprise
nodi fied chol esterol. digonucleotides™an be conjugated to oil droplets in
oil in water enulsions. The oil droplets of oil in water enulsions of the
i nvention may conprise a nodified surfactant that is capabl e of conjugation
to one or nore an oligonucl eotides. In one enbodi nent, there is provided
oi | droplets of the invention conprising a nodified surfactant, wherein the
surfactant is a nDdlfled phosphollpld as hereln deflned In a particular
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conposition conprising the following steps: a . Blocking of any free

sul fhydryl groups on an antigen using a suitable reagent; b. Adding a
mal ei m dew@reoww2szuesai d antigen; ¢ . Conjugating a firsPCTHPRI9ACIYat ed
ol i gonucl eotide to said antigen; d . Conjugating a second thiol

ol i gonucl eoti de conpl enentary to the oligonucleotide in step ¢c) to a oi
dropl et conprising a nal ei mde-activated phospholipid; e. Mxing of the
anti gen &nafeldiniA (BPoPibstienger) evas eddrdli fori thnlputshand calld were leglieciediatertd ofal of 18 he
ol i gonuclggtides. In a further enbodinent there is provided a process for
t he manufacture of an imunogeni ¢ conposition conprising the foll ow ng
st eps: a STERZ 'Hg of any free sul fhydryl groups on an antigen using a
sui t abl e Directiyefter, stinulafietdiPBYs arensdiresidnBiiidly gelbuyerd vasiad dneendridgen gained with
Gonj ugat 'an@mauJe' dribo éﬁé%'eﬁt Opuﬁcﬁ{,tetéaat 2 Btow@ratgc laﬁﬂfrfhgreste& vte% ger‘?d?rtﬂacggr? iced

Conj ugating a onucl eot

ol i gonucI@%P?”ﬁé"ef%“'rgtt”é?ﬁbi‘fﬁd ftob“gmﬁ‘i Br9p'af CGPdp/e2 a?lt'fPBr(“ﬁ%%%d:aﬁqsi kyffer)- SOul
conpri si I"cbgT&elﬂ&]r@béﬂndfkeﬁmklwéataﬂde(p(f’lﬂl@pI’QIDZI8B@JIeﬂEp e/100vVcBis mgpcoty 7y bed mitcelzen and
mcr opart | Fe f?ﬁcu pedc}or ﬂtp%%} er{ Qﬁ%gd Cc?é\ Iﬁgteom%dté]?ern%!aé I%\é’d W%déjﬂbizat I on

of the ollgonuc feot ides. TN ar ar e e 1 nventl
i s provi dedn/ix giudier =D, fQﬁSCteh%eS hescenge dn asrmywash hutRs{BE. BiovgiRases) ibeivreas

flesir i Pe(ﬂ)leJﬂ@rs%hriéd\Mﬂ&fcﬁbv{ih %ﬁtEFFN@)AF'CS aﬁﬁl'rl{\lpé P Gind Shin @28 116 fttisn 6éri DRGUrs or
I nKer/ antl ratl o e Lne, or
|nnunogeﬁw%%8@ng% 'WT%ﬁ%mg?gtﬂ%ﬁgﬁ&ﬁ%quHrymghcggg%rlse“gwa§n¥?ﬁgﬁvéﬁbable

of el i ci twithig trergatenatiivieg Ce8persaiiraga¢rmet. a human or ani nal pat hogen and/or a
substance that causes pathogenesis in humans or animals. In a further

enbodi nent of _the invention, the yaccine or nogeni ¢ conposi tions of the
i nvent i ot Wi+ Celmsriatad cyfetaxic peivity datssispdn 6?’%@?’( YAy an i mune response
agai nst & otassesd rantget/specificlrytuxicay ini \gen inonunized pha spretrol mice Weneriiectsd vathiaral .

The termm.ﬁpie'aasﬁt eh epé/xﬁtc'anmmpetcmct{agetéhgttol 29, p@ngm spmoamésl SRNykan be a

protein, saccharid p , huclerc acid ein-p saccharlde
conj ugat é@de ?Pdi? aeUpasied or ek ite ANg/Mbef 4 %OOb%tﬁaﬂﬁén%% p%pa?%?ﬁ?@ma??slnﬂﬁ'i?n ole
response SI\VI-pZ‘]? btﬁmthnenh@nhémére ré&pbcttgeyl&bmyi wite adew lave d highaioed OfgOREE. Gbr
synt hes! sttt LESH AR LAMNILIIRR o BAEFEE | fuiediRf BRbLLSaRERE 020AN

or fungus e Invention

derived, hhP0BYdulnnennoky . Ha81-438) was Hiediad arfereetintien of PBHMé’r?L?HﬂErBOSeI | or

ReOP: asi aypek Bf @rd‘etérh\ﬁéﬂgbo&ém&dﬂ/mﬂ& afd ?etémepdnae’cﬁéltd &fﬂncérﬁt@tlcﬁﬂ&ﬂm@t@rgefis /aar i \éed
onol 0go r.s thesised to m,m ¢ nol ec u ance ,h icate I N

Al or gy 0T e 6y 5. 085 e BREF dfaare SIoBULA h e 2 ek

ni cot i ne-Bepeirdeneeasskyred he Fa@BOaatmsiston dloot Kiegulatwelnttabw fravesasrificed gpigd@l ded

an i mMmuNegANer ﬁ%pﬂj%bﬁdnomhé:ﬂ@m F@rbeﬂ%g@nﬁlsoéf ﬁ‘?%?eéﬂ‘[&ﬁhl?@t%eﬂ@bvbé/ 84ldulated
particles wherein t arti are linked to 1 or

e
more ant i"YRHE t%"ei'g%{h”qgﬁtvércg’étfﬂ'sa‘t’@tp? {‘?M ngfH"“éa further enmbodi ment of the
invention there is provided an i mmunogeni ¢ conposition conprising one or
nore antigen delivery particles, wherein the antigen delivery particles are
linked to 1 or nore antigens via a |inker and wherein the |inker conprises
at | east one pair of conpl emerfPHE§ebPI9§HAUCI eoti des. The antigen delivery
particles of the ilpgientd@o-gre-1i-nked-t-6--any 1oynber of antigens, for
exanple 1 to 200,000 antigen nn%eﬁﬁ 55 this is dependent upon the
particular antigen delivery particle ?ﬁ antigens may all be the sanme or
in an alternative enbodi ment there may be one or nore different antigens
and thus the antigen deIiveryparticIes of thpreinpyention may be linked to
any nunber of diff nt anple 1, 2,3, 4,5, 6, 7, 8
, 9, 10, 20, 30, 4 6?3% 9@ M m Eﬁnt?erentmantigens In a further

enbodi ment of the |nvention, t he antlgen i s (Plenked to nore than one

ol i gonucl eoti de, for exanple 1 to 200 2 to 100 1 to 50 1 to 25, 1 tols,
1 to 10, for exa

15, 16, Trengsted ggetfe" mPhﬂf BG%F? aﬂﬁt?ctr”"@Stﬂ(Efé@J *) ?H% gt Pﬁ%egﬁ]d@le@bt) tla&%eés

| i nked t actikied antAQ® hefomrinjgiominlvivbhe sanme or alternatively, one or nore of
t he oligonucl eotides nmay be different to each other. | nmunogenic
conpositions of the invention conprise antigen delivery particle linked to
| i nker conponents and antigens |inked conpl ementary |inker conponents.
Suitably, at |east 30% or nore the antlgen nol ecul es are linked to antigen
delivery particles in the conmposition. In further enbodi ments of the

i nvention at | east about 40% or nore of the antigen nolecules are linked to
antigen delivery particles. In further enbodi nents of the invention a
majority of the antigen is linked to antigen delivery particles, that is to
say over 5096of the antlgen nDIecuIes |n the conp05|t|on are I|nked to

I Y .



particles linked to an oligonucleotide ii) one or nore different types of
antigen delivery particle linked to either oligonucleotides of i) or

di f f er entwol20tpgnsaibeot i des; and iii) one or nore anti geRETER20986@6T | nked
to one or nore oligonucleotides that are conplenmentary to the

ol i gonucl eotides to i) and/or ii); and optionally iv) one or nore different
antigens that are linked to oligonucleotides that are conplenentary to the
ol i gonuclCeutdtetetargef (+) )= mmafeopf peplide-futsed tasgeisrbesdirerelnt FASES aftes injagtieminivyd. t her e
is a proygheeddan kider ¥1EKEIHD tcolif@tle RADABL broRR @6 INVBE YrdifddtddChR (b
linked to at |east one antigen via hybridisation via the conplenentary
ollgonucﬁgﬁﬁ?des or the at least one antigen is |linked to at |east one
antigen delivery particle via hybridisation via the conplenentary

oli gonucl |60{<$ gﬁﬁ %énrgp%afl@lahﬂ;d?ﬁttft&e( %HQGP&JJ?EM &f@%ehﬂt\! faa('EQfSPE) her eis

provi ded a he antrgen delivery and ant| (s)

are in d|S|eroé%9eﬁkan@iyaf wagatpessed L wrsks ﬁf%ﬁ?w%@dfcmna'\/'&%r&ﬁ @W@ﬁ?fawp Tore

ol i gonuclbrabl cas-csrat fuattutehey can be hybridi sed at an appropriate tine

poi nt before administration. Kits can conprise any nunber of different
types of antigen delivery particle for exanple, ranging from1l to 100
differ entPlattQ/B@E;ar@f“%ﬁ@ﬁg%ﬁ%@'?'@ewu%ﬁr'fﬁ”bllnésorqaﬁt B‘ﬁ@s)egm’tﬁdioﬁ*é‘ﬂt's difaent ype
of anti g%acd;l(ﬁ,l,d tg@{eyanp@gntm@dee is linked to identical oli gonucl eotides, in an
alternative enbodi nent each different type of antigen delivery parti cle can
be linked to different oligonucleotides. In a further enbodi nent kits of
the i nveribi e SbapP7ourer peteSIarPe7 triatist wasf melispiied b At ISANYG walidates were esatetpl e 1
to 100 diyfih %hggah o@ah-%;&eaaa C Arc)b 198 Rell & §I\h§2‘)<éc§|ut|%ﬁ Bugl mai@isy RdvBKERSH déd

ol i gonucl eot i are co enent ar i nked
to at | ed§P ”@H%""%E’ﬂ'o"bfp"”lt‘?%gﬁ‘ﬁg "‘W'leﬂl’xw?ﬁ‘eb“ﬁ?rt(BB%z Q}Tj[ﬂ‘eteﬂgw'gﬁ”ﬁgg?'ﬂe

t her e i s sptucdddeith 200kl bf sdwabtionciuffen (B8S /i0)1%Twkaadl / thdSantargemudel 3A/€r y
particle éaluﬁkgﬁ bEﬁ’)erQ\Bg rého BB ﬁd %d Q%Hﬁjtﬂ%b&g%emwéé Add%& ah@%&ba@é@!efor

antigen lin to one or nore oligonucleotides that are conplenentary to
t he ol i gGRYBEROtMiaees ata3dCi Aftey ”‘é\eq wrthRerthg Pﬂﬁﬁﬁéﬁ’ﬂei IREHPaRE fqrr?ﬁﬁHB‘ért"’]tﬁﬂICant s
I'n a furtdrerioenbadivignfiated ahth@oisevent igs didier e000stimesoini sadationtatfei. Méteor

i M nOQGrMCCb%(iBFpé%‘: E)I'ape Pere S\H:?s%%@r!at 'F:?fl %sy dg?c%g% %gg/eh% %l)l[]?(;nu bt Igf?eptawdln

conprising a 6ne | munos
i Mmunost ireipkedess (Amaishee diiesbtORdiRtes H¥ satysatiop r‘W@?ﬁt"Yaé r@dtj‘??e(ﬂ 80 pispep sl Heed an

l mgunﬁgfmscwﬁmwé bis@ps GABP mi \ﬁdsEQbuﬂér |Ferasy, 1o@e|t @InDAg@rBt glehume&w dpdatd cl e
and a one a n ap inter L a , erein
sai d intg) RSP % il ?%4[%’%* 2?556H%&as@{ae%ﬁ’ée%%u W""S ""Fger‘?earﬁ‘t

ol i gonuclpete wereskeptfinitiehdark slonpmitenpapterdorad0 mwtes. i 'rﬁmaméhq rwa¢tent‘§)0 Hl of

| mrunost iyBdlod PnswAsPaudbe pdH i the modbh&emee(oeéttahﬁdvelengtﬁ Bmdo/a@oqhnbw ayer or
encapsul ated in the in b ltgq%] é f[ﬁ (g) ad m xed
with the ?'@teﬁeaﬁéﬁfr%?'?eﬁé‘ 5 lt%W?rﬁ Caﬁ“% %%’l?sih%%? TN ¢ t|\"""“ien a further
enbodi nent the conponents of the conposition nmay be adsor bed to the

addi tiong, ,igEgypest i mul ant. The optional inmmnostimlant is selected from

the group—a saponin, lipid A or a derivative thereof, an immnostinul atory
ol i gonucl eoti de, an aI kyl gl ucosam ni de phosphate, a rret al salt, a

toll-1ikeal+2CeyTOKINERROBUCING TGORLL DETECTED Ehemegics)l n a particul ar
enbodi nent the i mmunostinul ant/adjuvant is a Toll I i ke recept or agonist in
particular an agonist of a Toll |ike receptor 2 8 or 9, or a

saponi n. Fgire Sdiypteatesdommitoriieirssciporbar fr &l &a%’@n?yrﬁe(chd 6%&”%6! diftarelt orosps1 )

adj uvant 7adag¢ grter 8echbd Injektidee receptor 4 agoni st such as 3D-MPL or a Tol |

| i ke receptor 9 agonist such as a CpG containing i munosti nmul at ory

ol i gonucl eotide. O her conbinations conprise a saponin (in particular QS21)
and a TolRrimank@D§ esemserad veiyiom (Geta satdhons). fewaguniaspgisas pretedcinFigrreds21)
aRd ath’leJre lh'ek%err@élﬁgbpé ciéar! Hogﬁr@ﬁlth%%ﬁa@ysreg}@nw L7 &4 S%Bstazl b)Db fr@b%@ﬁﬁﬁg ni de
phosphat e

or
CTUR 4. 1eqi o556 EL AP P MG QRCIEva i, P 7 Pt AR 7 S
parti cul aWhen pFnogshesipdar the shifawiedf Apaspma® theoygh MNAC ybadikatioR (EXYaSpCared-
monophos i thd @bg ré%p()r?te[avas c%DeJﬂg/ mc?kQ'sMDEs b&n;%@eodtowel A'Sﬂestﬂﬁvma Melindy
A axoSm t hKli'ne Bi ol ogicals N. A I's referred throughout the document as
MPL or 3D-MPL. see, for exanple, US Pahﬁnt Nos. 4,436,727, 4,877,611 1,
4,866,034 and 4,912,094. 3D-WMPL primarify pronotes CD4+ T cell responses
with an | FN- g (Thl) phenotype. 3D-MPL can be produced according to the
net hods disclosed in GB 2 220 2 11 A Chemcally it is a mxture of
3-deacyl at ed nonophosphoryl lipid Awith 3, 4, 5 or 6 acylated chains. In
particul ar enbodi ments, small particle 3D-MPL is used in the conpositions
of the present |nvent| on. Small part| cI e 3D MPL has a part| cI e 5| ze such

- o, o " 1 1 o o ~ NS T L o



one way by which cytokine release is effected by TLR activation. The main
expression of TLRs is in cell types such as antigen presenting cells (eg
dendri ti cwoeblog23zmacr ophages etc). Activation of dendri PCE/EPRINH6IIGT
stimulation through the TLRs | eads to maturation of dendritic cells, and
production of inflammatory cytokines such as IL-12. Research carried out so
far has found that TLRs recognise different types of agonists, although
sone agominging ohpd wutrtipostwe dey groslr FRgcindriTRaetgorvt+sT-eallgesnopgonfendnl | y

derived ffctrmtrbmgweaeaan%enw.bamsassmoﬁ mglo eh FRli2esH §ss l%ﬂ%Bssﬂfe fdrag! 1in
or bact erlal foérésacc aride meant

corrponentfo ﬁ)ﬁ'i“%sn t"‘e’s H%ttﬂ”eCOB‘fp”?f%ﬂJE pﬁé W‘quoﬁﬁﬁ‘l"lgl 'ﬁ’@s‘?“ées B‘Sn‘%‘@%‘%?%‘ﬂ%ﬁ@ TLR
si gnal | ! neR7pahdMAdygr tie folmedatias centalhingliposémeyassdeiated tonChG g uhyodifiedon?d Hp27
generati Q-nAén)li Eﬂéﬁ%ﬁﬂ%ﬁg nﬁﬁah%@ﬂ?@?ﬁ%ohjbm %%%E%thﬁtpo?&me I'Al:klr%o(%t

p1630- 5) er ‘natural or synthetic agoni sts of TLR
mol ecul edhelsuriaredBTaSrGt ABAM Al thersrFoaiq! fAnYAkass '”‘F‘H@é’é‘ EhUPY GORCPIRgRSe put
are not |« UB%@Ed'hTsm(ﬁgMItlﬁiil Btefuﬁbroﬂ_dnmtt of thdR3D8 rEkfdhse dibdE requited hBRssdciatiaane

enbodi men f resent abl e
o caus 118 2! SHPRERE DR rlibERdnifhu sBs HlieRHRE (- dhe LS hopfidlols5oriaP s
1630-5) . asigen ab@/yr hppwerswprat@%ml%?reéwa@f t@ecwod&'a@:Qpﬁgboan%togh%tllnqswe r B’sponse
t hrough Har%lulﬁoh&h@ S‘l/eﬁéllt(:%t?b dro@Mat B im@Rexl m&'eé;ﬂomm)bdeﬁe\(emﬁ’ﬁ)mdmg via

henol | ubl t t
g_ (6203 Eﬁg%ﬁgg?ﬁr&DBH;F%Qwﬁ ’\%/n%rhéxﬁgoenﬁclzlgorpdeybt% %lfltllgoe% t% %ﬁe 'liposome containing the

propyl ) - Napatastindsrits UR). 2@y @S¢ 5) N@erof (r@)mity injedipd @it formilétipd corthiniog Fafienic-
(PanBCys)ipilk I?(pmgbmbmvﬁﬁ Ashg oa@ﬁtowc%%eag(b@mm)r With wsp@f.no@c&e@ét&tab@

| i poproteln and romBorrelia b rgao ?
enbod meEMEOTL R RSPt CauLerl (s P CABdBl e PR G 4 STHRAN i ng
response paftic@atg sydtedRs ZugrSal rOme At Ilm)lsomebl o2 0BB peyrdds 3 Gia SPnic Buerbetibhgy,is tnhe TLR

agoni st caRalli¢ Rhucats 19 h%nc%' &B?A {hag nhrﬁé@grts[ﬁi rta%oﬂé@&bsyvgﬁ #hdrSarfRG& or

nore of a | poprotein can, bacteri al Lfgoetldefroml\/l
t uber cul 3P gssopiateg g%rwae?'igonur'%}él thr&me'Ofb\%ﬁ TUSGPYHAL Pttt
i ncl udi ngnfgedphyl ococcus aureus; |ipoteichoic acids, nmannuronic acids,

Nei sseria porins, bacterial fi mbr i ae, Yersinia vi rul ence factors, CW
virions, measles haemagglutinin, and z ym)san fromyeast. In an alternative
enmbodi rrerFt'Q“raG'ﬁEWaéﬁjdhﬁ afokjng prrsiaeing G T-cebt Hpras ey detected i itherlifEerant §i9dPy i ng
response #tdayokE sddofd ?njdcﬁfthQBbs%Fveakor thH C@@@Spcﬂs&@ﬁ&a@)CDﬁ@bﬁoﬁﬁﬁ Was defe TLR

agoni st cap f ca a SI rou TL 3is ubl e
o anded PRRCEERRAT™ g1 Ryt IR BRBET gy ReAELA of Poky 15t AaHe

nmol ecul armmuid respenegsi At 7playt eash2, derdrcdada @@BFWShChN thatthe a$Sﬁf¢l€t@n |06H‘ie Iahtlgah to

al t er nat iyyeiRehedlia® lgrldlzatlo-thBsmrH §c§3|tiv§ |rﬁk§a%dor¥ n@tCDLISreQ%@@ ®mBhreGadtsi Ng a

signallin esponse fhrou g
Sul't abl y. SR BEHPaT ASAR b edoraR CRASToRE R SrERAFTU RIS SRR iR ough
TLR-5 i s chbatcemerlof fitleagid Irésponskerwasmatldte tntiei malifieativo dif ignprotean (PERGagoni st
I's used thal) &g, @égaptr%dﬂtat.s;@ @lq)oéorﬁé gaahlme) Jr%&%speesrenéeoa@meﬂaw
(Sabroe et aI 2003 1630- cE;onl st capabl e of
causi ng &° ét‘%H%HSPmﬂdP?Epﬁ%eCR rB'G@ﬁt 01(I'L'IQ B"qes'“lﬁff%ﬁ‘&l tferm%t'Oeri A% N,
di - acyl atcatbnicHipidaeR7p+mTAP) SeithlBisa) o defidnic. pdhuiidr (gr27 HPRE Witfo NS Snduced
descri bed 5 rnative enbodi nent, a TLR agonist is
used that %egta%g}g%g(gﬂ%g ¢ %%gagébﬁﬁggﬁg%?ﬁg [ing response through TLR-7 ( Sabroe
et al, JI 2003 p 1630-5). Sui tably, the TLR agoni st capabl e of causing a

si gnal | i ng- 2.2e90080xicueeiTy DBERECTES iR vaiogMe)st randed RNA (sSRNA),

| oxori bi ne, a guanosi ne anal ogue at positions N7 and C8, or an

i m dazoqui nol i ne conpound, or derivative thereof. In one enbodi nent, the
TLR agoniFsgure g ilustiadgsi thepeltotexin-ackidly dFleR@d digdiei2d tdgysaafier shegid injeetigni fiPLs were
W0020859Qp1ydda 23R AbigENBH tan%t 6N GEH JERAE, se@mbleFald 8RN hSthods$ THE RfmbIAwRh irl S

capabl e of Si nse hro T

2003 p 16§5’§% V§%”FHB & ?ﬁéa%fﬁgiéﬁﬂWSt’wﬁﬁﬁgﬁ%\ b”&ﬁ%Erggg'G?lﬁﬁértlng
response ASApingited bih& dybtaicsictigtly ¢hapttheafodedatRNAO{taBIRNASS pZinand ASA (p27 +

| dazoqwm'm@ FRlCOHES gmub@(pamdpvu A8l 3 T VAS s, ptfm marag |rfdﬁ§éd0é1' mod
(R848); resiquinod Is al so capabl e of recognition by her TLR-8
agoni sts which may be used i ncl ude thoaﬁ described in VE2004071459

| mmunosti nul atory ol i gonucl eoti des or any other Toll-like receptor (TLR) 9
agoni st may al so be used (in addition to those used in hybridization).
Particul ar oligonucl eotides for use in vaccines or immunogeni c conpositions
of the present invention are CpG containing oligonucleotides, in particular
containing two or nore dinucleotide CpoG notifs separated by at |east three,
even nore partlcularly at Ieast six or nor e nucleotldes A CpGnotif is a
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i nduces CD8+ cytotoxic T cells (CTLs), Thl cells and a predom nant | g&a
anti body response and is a particular saponin in the context of the present
i nventi or?WORA®W/®316ni n adj uvant within the i munogeni ¢ ®O6REPINI0609§7 of t he
invention in particular are inmunologically active fractions of Quil A
such as Q57 or @S-21, suitably @S- 21. In one enbodi nent the conpositions
of the invention contain the imrunol ogically active saponin fraction in
subst ant ilexbllof cyjetoxcity @s inigh las theane indudedby thehR27c-GREEREHASAS fashulatina. iNeveslt i on
contai n @RZkicd MJeéﬂéQ%tﬁ-FHrM@!atlio\ﬁ cBHE'ﬁmB Qﬁﬁ@en tagb%tcla!eﬁ V\IItQ c§tﬁ))1|c libi B‘?(p@?@O‘I’ﬁP)at

| east 75%,_ 80% 859 %% %o ’5 8 ‘B or ast
98% pur e With %?@&E?LPPE’ p@' 85«'??5 +1PE')QS‘Q‘ 3 'Wf‘?ﬁ?’l d&@&ta I c¥ @X'F 8%t§“t3f’5é{é’?ogen| c
conposition where it is quenched with an exogenous sterol, such as

chol esterol for exanple. Several particular forns of |ess reactogenic
conposi ti ons wherein IS enched with an exogengus chol esterol exist.
e elbuiit AUFICENRPRGIEIG ANFAORY TR (Raplefh 1 aTaRe Slmre BELIS A o

suitably contaln a neutral lipid, for exanple phosphatidylcholine, which is

;Elotsgll?lla%ll |I?lu§$r§|esl lh aln?‘%Zf ?gp Cl)té S{J?‘?%cq%t ngﬁdcl)vll(jugr se?%?g%:tgd qgg%%aﬁt’er the
phosphat |Sd§ﬂné nggctione PZTh@eCIf'P EO@@%WW @P@@ﬁeé GREMANIIEN ayFasiation to |i Ff?is%fn%hl ch

i ncr easesiat hea ﬁ;ﬁbﬁ@dzétloﬁ)’ﬂ@ffom&hd)d mwny rﬁ&ﬁﬁbdiﬂ? uRd HBR (ibzm:e.bc pmm\sas
conposed of S ses

ate idis

sui t abl y "% & tﬁ? "R B%r?r]%%c{ya?ef OIr'éeto PR’ t?‘ﬁeqrougf'l'@e i Wq@rﬂ% %al'onp
phosphol icpitaining catuom@ I§0%H2ADOTAP) with ASAlIrycatkgniar erl @EH0((R2ATHERD gdti 8SA)
conposi t iiRRSedHigheNsntibotiaRtd Aln HAESENE &% dciig R75A8A0l , chol esterol in
particul ar, show a decreased reactogenicity when conpared to conpositions
in which the sterol is absent, while the adjuvant effect is maintained.
React ogennmiogesit utmpssitivhy dompasrms@dummfsdlanlgng epGhmotifet(BBAsIDdNSc | losed
in VO 96/333% TGEA&Tébﬁrf@éTeéﬁgéﬁ? tc%mtpfaeehewegehh&faef Serb 3lBNedign MEgN an

exogenous ster [ i s not endogenous to the organi sm

f r om whi CRMPIREVhER hyhsiAatioprhad desp |d6ﬁ‘oi‘§rafeﬁkt8?feb’tﬁs ? feadigerrinh 3t HETRRRY gen
pr epar at iimnuty reSiohsesidendn-hybadised kentrapnathdughfthid waadt atbiistically ¥iheifieant he acti ve
saponin fraction is @21, the ratio of QS21: sterol will typically be in
the order of 1:100 to 1:1 (ww), suitably between 1:10 to 1:1 (ww), and
preferably 1:5 to 1:1 (ww). Suitably excess sterol is present, the ratio
of QS21:sterol being at least 1:2 (wWw. In one enbodinent, the ratio of
@S21 :sterol is 1:5 (ww. The sterol is suitably cholesterol. Oher useful
saponins are derived fromthe plants Aescul us hi ppocastanum or Gyophilla
struthium O her saponins which have been described in the literature

i nclude Escin, which has been described in the Merck index (12th ed: entry
3737) as a m xture of saponins occuring in the seed of the horse chest nut
tree, Lat: Aesculus hippocastanum Its isolation is described by

chromat ography and purification (Fiedler, Arzneimttel-Forsch. 4 , 213
(1953)), and by ion-exchange resins (Erbring et al., US 3,238, 190).
Fractions of escin have been purified and showmn to be biologically active
(Yoshi kawa M et al. (Chem Pharm Bull (Tokyo) 1996 Aug; 44(8):1454-1464)).
Sapoal bin from Gypsophilla struthium (R Vochten et al., 1968, J. Pharm
Belg., 42, 213-226) has al so been described in relation to | SCOM producti on
for exanple. In a particular, conpositions nay conprise two or nore

i mmunostinul ants fromthe above list. I n one enbodi nent the i munogenic
conpositions of the invention conprise both Iipopol ysaccharide and

i mmunol ogi cally active saponin. In a further enbodi nent of the invention,
the |i popol ysaccharide is incorporated into |iposones of the invention. In
a specific enbodi nent of theinvention, the |ipopolysaccharide is 3D-MPL and
t he i mmunol ogically active saponin is Q521 are incorporated into |iposones
of the invention. Vaccination The vacci ne preparati ons containing

i mrunogeni ¢ conpositions of the present invention rmay be used to protect or
treat a manmal susceptible to infection, by neans of adm nistering said
vacci ne via system c or nucosal route. These adm nistrations may include
injection via the intranmuscul ar, intraperitoneal, intradermal or

subcut aneous routes; or via nucosal adpinistration to the oral/alinmentary,
respiratory, genitourinary tracts. Al though the vaccine of the invention
may be adm nistered as a single dose, conponents thereof may al so be
co-adm ni stered together at the sane tinme or at different tinmes. In
addition, the vaccines of the invention may be adm nistered IMfor primng
doses and IN for booster doses. The content of protein antigens in the
vaCC|ne mnll typlcally be in the range 1- 500ng , preferably 5 350ng , host
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PD10 col um (Anersham using 100 nM phosphate pH 6.8 as elution buffer.
Fractions of 1 m were collected and nonitored by absorbance at 280 nm
Those corweaiznimg3NEM nodi fi ed p27 were pool ed and anal y2€u/HPROROMIG7
(protein content). Efficacy of the reaction was estimted by Ell man's
dosage. Fractions 2-4, containing the purified antigen, were collected and
pooled. A direct Ell man assay was perforned on the pooled fraction to
verify tHaAIMBlI SH functions were bl ocked.1.1.2. Activation of p27 8.7 m
of SH- bl ocked p27 (NEM nodified p27) at -1.1 ng/m was incubated for 1h
(RT, magnetic sterring) (N-tv-nmalei m dobutyryl oxyl sul fo-succinimde ester,
Pierce) at a S-GvBS/ p27 nolar ratio of 6. By-products and excess of reagent
were renovad uah igniofdaicompbsiton coONpivirahstand addon advv@rn pspbab®l Alkdabt 8 as
el ution buffer, an%cgri] Orﬁgre%fthelani eryvenrdean |Oe|n|d%Hvtered aﬁP% a?éolnrlikgé)rs?nd al%y
absorbance at ZBOYNM FIactiong dont ai nl%g mal g de-act ivated P27 were
pool ed. Prot ei interoadiatalinkgas esti mat ed by Lowy. The nunber of nal ei m de
functions on p27 was estimated by an indirect Ell man's dosage (2.4

mal ei m de functions detected). The S- . , . L

N- (ganma- nél ei ed%‘BHP%QF&%’Vé‘?f&'c?? ff ﬁfﬁ"gﬁgﬂe&‘ﬁ‘e prdiogn By ek Rt dn S sePeaGent
cont ai ni ng a strowitm growpecohsistog iob fipaspme8CEeMdel daordet avithia ke bihin dateo amtilbien,ot her .
Succi ni m de redfdopiidcld, idNeb e bl ANFodi&: 9- of the al kaline ami no-acids of a
protein) and mal eim de react with sulfhydryl groups (-SH). Quantification
of p27 in the pool using the Lowy assay revealed 1.33 ng/m (for a total
vol une of 3.6 Tite)immAnogenidicorepdsitieh birheratday onasharpip ltheethtigem dettrenyf particlee
activation yield . Ihe data showed that the S-GVBS/p27 ratio of 6 resulted
in activation of &n average of 2 functions per protein. Gel electrophoresis
showed that this ratio gave a relatively honpbgenous activated p27

popul at i on.4. UsTgmhiughRhiccahpstiof &f sithéltthind 3)and 28HérkRthd dhtigensdeiasiry pat t er n of
hi gher nol ecul agrticeilsgap]tls(?@]ds suggesting that cross-1linking of several

prot ei ns may have oCcurte (data not shown). Hence the 6 nolar ratio was
selected for further experinents. 1.1.3. Conjugation ofp27 antigen and

GoC- SH ODNsCar fheBmmunddanid cdmpdsiabh bf eith&afaindh ah & 2 WRerbin tAdmti§er(delikry
CONJUGATEMaI ei mi (Ele1 actl vgt ep ‘Eﬁ}zﬂ vvasl.i ncubat e[\d with a 3 .6-fold nolar
excess of GpC- SAUFRFANCLRIOR'S VEI ELJYERPEESOs £ ol d excess nol ar by
conparison wth the nunber of mal ei mde functions; a phosphodi ester

ol i gonucl e@t i dehdOifnfuRSycRR IURRSRiIoR BBth &I 3)d & AhihRkhedHaYEh defverFQ | D NG 4
with a thiol group at the 3' end) in a phosphate buffer at pH 6.8. After 1
h at roomterrp@?%l{?'ﬁfsé‘,m'@)?g?rgq'%e (Merck, 4 ng/m) was added to quench the
reaction i.e. the non reacting nal eimdes functions were then neutralized

usi Nng excess cyst.el - I er Lalysl i 2 mM
phosphat o Baf f o 0 oo REaSAPE Rer Bl B ZhnHeR i BoBRBR " Hovs
that as free pPBUEFf HMRFEE GC are still present in the conjugate, this
one was purified by gel filtration (Superdex 75). Elution was done in 2 mM

phosphat e 150 NaCl Er o) f r al

moni t or ed éy aﬁﬂgdgﬁﬁgh@gmgg orﬁ%ﬁ't'gﬁﬁfu%gﬁ%ﬁf]d%?{gciowg\r'lvgerg'gH{?gﬁ%%%ar%grﬂﬁe?att he
conj ugat e wer e 198833 @mpognéathat ale qampnRmeseEo Bhaheothrar apchivirigin 8 fishknkemhat
fractions 21-23omgdHeat ilinRed to@RCarkigsl dlddr@sartidd @eltd 3Bshddiftker 36mShBhtAh R is

m xtures of unconj.ugated 7.and p27- GC conj ugates where as the other
fractions cont ﬁ?rﬁblg'ﬂ?@a%ﬁ%ﬁ%f'rﬁﬁﬁyﬁagﬁ%’.an&eﬁure 2 (Ethidium bronide or BET
staining) shows that free (C appear at fractions 24-29. Fractions 24-26

were then gubmifdigehuh&yeRic 26RMRHiIoR B dnfy bRdbi Rimst BB WAk dHdink PRomPIBRESSY 75
colum. The fractions contai nl_n% onlh)(/a congélﬁ%a_t es were then pooled and m xed

with fractions "W 9ANPOREES Fe jpijed Sonsfieand/ "J88Y by SDS- PAGE and Coomassi e
staining. A 42 kDa band was observed on the gel indicating that, on
average, tu3 CRfinfhoBGerthofobdithheflatinEBFlaiRE T 15 Bh&LR sad MferfiBRMLAREE VaS
stored at -200C unti| " use. )o 2. Conjugation o | posones to the

conpl enment ary CPURSES 81¢agbonerpap phImPieg cRBhAlisPiuripotide SatE"¢ase CpG- SH ol i go
(a phosphodi ester CpG of the sequence as shown in SEQID NGO 4 with a thiol
group at the 3' end) onto the surface of |iposones, nodified |iposones

i ncorporating a POPE-MAL |ipid derivative (POPE with a nmal eim de function
attached at its polar head group), vverg?’prepared. The used nethod (lipid
filmhydration) is described hereunder.”DOPC (8.7 ng), Cholesterol (2.5
ng), 3D-MPL (0.5 ng) and POPE-MAL [ N-(3-nmal ei m do-1- oxopropyl)L-

a- phosphat i dyl et hanol am ne, 1-pal mtoyl-2-oleyl, NOF American corporation]
(1.3 ng representing -10% nol e of DOPC were solubilized in 2m chl oroform
The chl orof orm was subsequently evaporated under nitrogen flow and dried
under vacuumduring 3 h. The dry lipid filmwas added with 1 m of 10 nM
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@21 was added to i mmunogeni ¢ conposition to a concentration of |OQujg
follow ng hybridisation. This forrmulation will be denoted "P27- GCCpG ASA *
" as explwprredyazeeisabl e 1 and annexed box. O note, for PCREPR60206196N
experinments, the mxture resulting from hybridization was injected w thout
removal of the p27-GC that was not associated. | N VIVO TESTI NG OF LI POSOVES
LI NKED TO ANTI GEN BY OLI GONUCLEOTI DE LI NKERS MATERI ALS AND METHODS Reagent s
and nedi umifor hhe immuoegsnis gomegsitipe df derd 18ederdihatistipawcietide isdnket! to &
vaccinate 6 -8yl @b gnt%é%&l(v@?gé#@gmdag&m @gm&%olﬁd%%éﬁs%%}em-ghﬁrym ce

received two i ‘{‘E ?I oni Baced days apart and were bled during weeks 4 ,
5 and 6 (for adtUalrshfiug d’ai}‘sang%eé‘ Figure 4). The mice were vacci nated
intramuscularly (injection into the |left gastrocnem us nmuscle of a final

vol une of 59 rrh)e |mnog%ﬁ§c§grngos¥tgﬁ le:ﬁ%'@ﬂmerp‘m%ﬁgg(rﬂ&r@%ﬁ%%n?ér’ermkeg%)éde usi ng
reconbi nant adenovi rus co rotein an uvanted p27 was
used as contr ol @P@@}Bt'gef‘ﬁ’é“vﬁﬂ’éﬁﬂﬁe? ﬁ@%@yqrﬁjsét@f‘é’dcoé‘ip'%ne‘(ﬂ%?@é of 5 x 108 VP.
The study desi @hyonscléctipgsesented in Figure 4 . Summary of formul ations
tested in vivo The following table (Table 1) sunmarizes all tested

formul ations including control fornulations. Conpositions of the invention
are hi ghl i dAt ethe imawnegenic canpretipy oy e tictrim vt hiallavhery. thedigorcigpides cat i on
of the adj uvantredelcc@efrosAEdrad: DRA, A ahegnaused, and in particular, the
design of control groups, a |legend i's provi ded bel ow to enabl e the ski 'l ed
person to easily determ ne the content of each fornulation and |ink the
descri pti orl4i nThehemuasdgenigicompasiiien Pl apy oesof CHimes 1kigdAdvheldenrthd pligenucleptiies at i ons
referred to ingkalNge 1 (above), the text and the Figures bel ow. +:
conponents before and after the sign were ad-m xed (no associ ati on was
used). --: conponents before and after the sign were covalently attached.

- - G CCpG - 15nednsmirinatgeh aeoro prspiomeindai ¢ ehereinhies diggnicleatlel corkgded @ t he
conponent after hggaﬁorgghggte%gwggné)l igo hybridisation (a linker). ASA*: 10% of
POPE- MAL i ncl uded In the |'iposone bilayer of ASA. P27-+DOTAP. p27 was
ionically bound to the |iposonmes. P27-+PEl: p27 was ionically bound to the
pol ynmers. 116- ThelimPiueq@hiaicorposiibn 6ldithéralaidh 04 ol 5atteesisat Iddst enebf the 1

ASA- cont ai ni ng 0 I d (such as

phosphat i dyl cho[q%ﬁ{eméeoﬁ% d&%}pnés%hé&%%ﬁﬁ% grnllog’{/nt hetic) and chol esterol and
3 D-MPL in organic solvent, was dried down under vacuum (or alternatively

under a str1eamm.mhmﬁ<5g*enga5r)1pogﬁ~an aﬂd#ﬂ&w&urﬁ@h ot 150Mmetsnigteaasorgies phat e

buf f er ed sallne} n éeog en sn&cbm IrnS O%ee”}]/grg eh O(;Htated until all the
lipid was i n sQM9S8RLTUASS 9PRP LOLSDLPERSIBR WAE “PRENR cr of | ui di sed until the

| i posone size was reduced to about 100 nm and then sterile filtered
through a Qg2 m@.hmuh@emc{bﬁﬁb&%h Mfcﬁal’kﬁmkmér%ﬁttleé &.B&h@@@tﬁb@%b@é'n@ém' ine ratio

was 1:4 (ww, and. t ueou ion was a e I

Chol cst er o ' LofCBHEIEErBH B 5ol P hrsrpe R Boet i ned
size of 100 nm2edfy). are referred to as SW (for small unil anelar vesicles).
@S21 in aqueous solution was added to the SUV. PBS conposition was Na2HPO4:
8.1 mM KH2POX: 1.47 mM KCI: 2.7 mM NaCl: 137 nMpH 7.4. This m xture is
referred ad9Ashe IMAENILSACRABPRHIONPIATY oA ?ft?@’bsr&t@ﬁéé’hﬁﬁe'”tt'l’\%orﬁ??mﬂﬁl gen so
that p27, 3 D Wijonadkebti€dSAd moeifiel salds tafacibtateichgligationarenid ioddgdnodleddifie GO ng/ n .
This fornul ati j + 11-1.1.2. Association of p27 to
DOTAP- cont ai ni %gtqeﬁsggg%gg'greeﬁ%?ra(@%ﬁyet hyl enei m ne) polyner. To prepare
DOTAP- cont ai ni ng | i posones, DOTAP (N-[1-(2,3-D ol eoyl oxy) propyl QN,

N, Nt ri met h)ﬁbam'linuﬂhcﬁﬁéhh)ébrﬁpdsftlaﬁ 6 angdfle BXAAms 10 to 19 wherein the one ore more

(di ol eoyl phosph tid t hanol e) o) of 1/1 were mxed in
chl or of orm and Fonu eﬂ?ij/eesn' e(\%ggdgb e ddd%no aath'o{(ghbe 1ot nitrogen to obtain

alipid film The filmwas hydrated with a buffer containing 50rM Hepes and
6% sucr ose opH ?hénmh@nég%ﬁi%laorﬁp@%ﬁg’f didii2b wheremeny thiat dréup i9fordai@Bidthe 3The

obt ai ned vesicles. were q%uent?l al |y extruded through pol ycarbonate

menbr anes of 46MHE PHER" fi%To prepare p27/ DOTAP- DOPE conpl ex, 2 m of
p27 at 200 ng/mM were mxed with 2 ml of DOTAP/ DOPE |i posones at 4 ng/ m
DOTAP concentration and the m xture allowed to incubate at RT for 30 mn.
The buffer conposition of this mxture was Hepes: 5 mM sucrose: 9% pH
7.4. To estimate the association efficigency, |iposones were pelleted by
ultracentrifugation at 200,000 g and p% was assayed in the pellet and
supernatant using a nodified Lowy procedure. The association yield in this
experinent was estinmated to approximately 60-70% of p27 bound to |iposones.
This fornulation is denoted "p27-+DOTAP". PEI (MW= 750 KD) was sol ubilized
in 50 MM Hepes + 6% sucrose at pH 6.8. To prepare p27/PEl conplex, 2 m of
p27 at 200ng/n1 |n 50 nMHepes 6%sucrose pH 6.8 were mxed with 2 m of

o s~ R A 1 o o



additives are from G bco Life technol ogies. Peptide stimulations were

al ways perfornmed at 37C, 5% CO2. STEP 1. ex vivo stimulation (SIV-p27
nodel ) FoWOeRioG2916sti nul ation, 5 to 10 105 PBLs were r @CIFEPR@IHEI6T n
conpl ete medi um suppl enented with a pool of 59 15-nmer SIV-p27 peptides
(each overlapping by 1 1 am no acids and enconpassing different MHC cl ass
| -restricted peptides and MHC class |l -restricted peptides purchased from
Neosyst en) 2pr eBerimmatoganic oproeasttipmofi aom ood of Crainiad 0 th @i weerel.at lagstene antigeur s,
1ng/ i Brefel di @elﬁexy%grt|clg'|&§géoq8§%%} oI\@[@l%c%@ﬁh%Q) fREmits cBQilaBorpnd cells were
collected after a total of 18 hours. STEP 2 : stal ning Directly after
stinulation, PBLs are stained. Briefly cells were washed once and then

st ai ned wi ©B. aftdimmbogeniabmpsdibeslaial 22 erahadedt ate aB@enBi loged teacesyndal |
further steps we - ; ncubated for 10
mn. in 50m opﬁd&gﬁ‘g‘%@é&@ %%‘?‘gbr']é e%aéy-or‘%?hegﬂtb ney %%rp)%gt'dsnom of T cell
surface marker m x was added (1/100 CD8a perCp, 1/100 CD4 APC Cy7) and the
cel | s wer e 2u nckamedndgehic 26mpasiion bt&ﬂe@thB haéppy anraiede abigen & linedeo iti xed &
per neabi | i sed Yy f j . washed once
in permwash bu%a?toqg%gdﬁgguscgoeé\%e lrg' @%‘gé%gcrﬁgh.g@génﬁ%%ﬁat 4C with anti
| FNg- APC, anti - TNFa- PE and anti |L2- FI TC either for 2 hours or overnight

Data were a2gal Ytﬁaﬂﬁﬁniéﬁédéﬁm%orﬁﬁ&ﬁoﬁ:aﬂ dn Yrecbdilg oMt vhelslalthIRbUnbgdnics of t war e,
15000 events wt CD{S are acquired per test. Il -

1.3.2 Cell nedlch%?f't'cQ,g/f%%p&?s an 'Elmu\r)?stt'&u ected in vivo (CMC in vivo) To

assess antigen-specific cytotoxicity in vivo, immunized and control mce

were injeched d; mnﬁnéﬂeﬁc'éBrﬁp&ftloﬁ-BttdlegrﬁQSW@r@lnfth&arﬁﬁgt e petdd ik g targets
(ratio 1/1). S}(n geni ¢ spl enocytes and i‘%’f node cells are Ioadeq

Wi th g/ ml of TEEGUBRNGISEN FUETPEE BRI BN ABASS G TR RHBI & S) Ve p27
protein and then they are respectively labelled wwth a | ow and a hi gh dose

of CFSE. For tHg utggreﬁfafc mbos.tepe .tna,claqtﬁg@@amtswereﬁﬁﬁemuwamurynmdyl
ester (CFSE;, Mol ecul a es - | nmoski al/ 200 168

4391- 4398) was SE'%@%P féﬂm ﬁ‘e@Eﬂ?Eéﬂrtst‘sﬁ'ﬂg ?fnsatBP”"ﬂ) T?Wed?eCEptSrWR@d'ﬂ?Pdt lbs of
targets were pakd @cepadr 7%&/orra(mLa7/an@aﬁceTsmkpemetdratTLezgﬁ@nnxentar@t| on of 108
targets / nm. . rget mx were injected per nouse into the tail
vein 2 1 days é%gbat@ﬁd}e&ﬁgectl on. Cytotoxicity was assessed by FACSR

anal ysis on blood (jugular vein) taken fromsacrificed ani mal 24H after
target injegtiom |mMJﬂodEﬂ@@orﬁ§63Q@ﬂbﬁﬁlﬂeﬂcyaﬁrh§2@$r 2 ZuheeRd figoSorh @s@@trisael | s
was cal culated relativ T H en-negative controls with the foll ow ng
formul a: corr e8P YL é)fa E‘? é%g %= 100 - ( X 100) control target (-)
(preinj.-) Corrected target (+) = target (+ ) x (preinj.+) Pre-injected
target cellxg —Trre.mn%od%ﬁetcb,q srttaheeétht@tamﬁm&r@taethetemtteeatemn@ra pul sed
(preinj.-) targets acgw FACS before injection in vivo. Corrected
target (+) = noRBEHVS t| de pul sed targets acquired by FACS after
injection in vivo, correct ed in order to take into account the nunber of
prein + celdys 'ngb iR eﬁlc%br%&fs“itg mafatq%evhe@mﬁé auil A derivatvdisSadsit | 9

specific antlboytlte (pool e 5] sera analysis of specific IgG(ELISA)
Ser ol ogi cal anal ysis was assessed 2 weeks after second injection. Mce (10
m ce per gmup)'hél\l@llhembdeadchpdSsﬂbh@f—@lhbridlaﬁih 2ponzg weeein Ak at R4 tidaat isan@oused
are 96 well - ﬁ)t]gs érNLIJEQA | mmuunosorbant plates), their coating is different
according to t ntrgen rodel . For the SIV- p27 nodel : anti-SlV-p27 total

| gG was neasured by ELI SA. 96 well-plates were coated with antigen

overni ght ap. 4ﬁtdlm%gdﬁ%rcofrfv5d)dltloﬁf)faﬂy\ﬁrd@&?ngﬁ@é|hhtvirr@Fb|r5tﬁ§]éﬂiﬂge|it BelifE$) .

Revel ation step rm] som n% h ren leas on |ose te Shon) s?:tt]etgroll n wash buffer
(PBS / 0. 1%TV\é)8WC 56 F'foes ke)3 NG Sa uratt ed Wth-208°Pw° of “saturati on
buffer (PBS / 0.1% Tween 20 / 1% BSA) for 1 hour at 37C. Saturation buffer
was renpvedsanghdRthubgelc cgﬂn‘k)é&t%ﬂof@&ﬁ%2%éﬂéth@§ter%d§i§t%le%%l| ncubat ed for
anot her 60 m nutes at g37C Arter three washes, the plates were incubated
for one hour at 37C with 100 m of biotinylated anti-nouse total 1gG

di l uted 10@3. t Tmeigniunogemitcieoaposition blidrfyef the Afeceding cmb atmpisind 6wnpbabhes wer e
washed agai n asyfl P:Eritug&% above. A solution of streptavidin peroxydase
(Amersham diluted 1000 tinmes in saturation buffer was added (100 m per
wel ). The | ast wash was a 5 steps vvasQ in wash buffer. Finally, 100 m
OPDA (37.5 m m Gtrate de Na - 0.05%Pween - pH4.5 + 15 ngy OPDA + 37.5 n
H2O2 added extenpo) per well was added and the plate were kept in the dark
at roomtenperature for 20 mnutes. To stop the reaction, 100 m of H2SO4
2N was added per well. The absorbance was read at a wavel ength of 490/ 630
nm by an Elisa plate reader from Bl ORAD. Results were cal cul ated using the
Sof t max- pro software [1- 2 RESULTS Il - 2.1 CYTG(I NE PRCDUCI NG T CELL

P [—— — g —— —— g— NN\ — o - 11 . a " —



antigen. Figure 6 illustrates the cytokine producing CD4+ T- cell frequency
detected for the different groups 7 days after second injection. As
observed WOr0te2310B8 r esponse, prinmary CD4 response wasPCEBP20006dat a not
shown). Responses reported in Figure 9 are then the result of a clear boost
of the immune response. At 7 days post 2 , for the data clearly show that
the association of the antigen to the |iposone via hybridization has also a
positive inpact on the CD4 response (conpare p27 + ASA and

P27- - GoCCpGs ASAGrokeAFor nPkinky BR intrihob &AL sitichidibRding tRE oMb WAAd Qﬂ_ﬁe: showed

that the enhancenent of the CD4 response was not due to the nodification of
the protein (p27-GC + ASA* ) or to the sole nodification of the |iposone
(P27 + ASA* ) ora.t Genjgpalie @ladistolgenaico@EGo boanigeb;o t he | i posone (P27 +
ASA*- CpG . None ,of ' i0j i ' Y ;
cationic-lipid (( ps%}%ﬁ@ﬁiﬁf_%@ﬁ_%aﬁ‘m_%@diﬁ"?ﬂ?ﬁ 'ta%tl%f/ﬁr?eodr%%(“g'g%jiﬁ'El ) with
ASA) induced det ecttabfldo pp agigemes!ivyy p#tigei7 specific CD4+ T-cells. Il - 2.2
CYTOTOXI C ACTI VIcT YMRIG BhEBItighh Mhd/Aatig&s\alivdry prticte uhdet dousitisrnatties altdae
cytotoxic activity ec: L0 Vi .1 .days after second injection. PBLs
wer e anal ysed 24H tﬁﬁ&é'%aq'%ﬁ?feth ?Igﬁmi%laer%tédéets' cells (for details, see materials
and nethods). The fornulation in which p27 was bound to the surface of

l'i posonmes 351 oNgRcEN Aoy hamlikaEakd 61N (RAdTIgBRERSm PSR JoniphElhiE B8 fdNbghe r
cytotoxic actlvhty than the fornmulation containing free p27 and ASA (p27 +
ASA). None of t1¥8%>control groups (p27-GoC + ASA*, P27 + ASA*, P27 +

ASA*- CpG i nduced al evel of cytotoxicity as high as the one induced by the
P27- - G CCpG ASAY, f BibbRi Al @Be sd“ﬁ?ﬁyl@irouf)‘hﬁq & SRgdMishglaaditaMd Badept: nul ati on
contai ning anti gen associ at ed h” cationic-lipid ((p27-+DOTAP) with ASA),
or cationic pol Yrefd{gPaleipEe)ruPrin saEA 9P hduced det ect abl e cyt ot oxi ¢
activity in vive. CbnjugaBnga idiThiGEtiVERECIigdnGclddtidie BGIYM ahligdpR: ( pool ed) sera
anal ysis of spegjfig..lat L ol i LgG
titer detected i%'h |b§1n ?@&ﬁ%cgﬁrtg'{%@ euglte g“él)‘e _flA)fM?ilg@gﬁta tt(;e$§€ I_%grws%eg(g)%edlh

i nj ection. P27-spedPh £ldo aHRIsABEGOTRiSING @ Maldmidpartvaise ANesRBRPENt | gen

associ ation to ld pusges antigenRNA lipysbink dhda toraitionsTihet dilow nydridizaton ot ont ai ni ng
nodi fied p27 and A ﬁor(u%%zt’io@c + ASA*) was here able to inprove the antibody
response. None of e groups injected with fornul ati on cont ai ni ng
cationic-lipid ((p27-+DOTAP) with ASA) or cationic polyner ((p27-+PEl) with
ASA) i nduced hhghahurdgdridsemipotilidn’oBsnytdiar prdtatin@Bisiek V@ dsé in niddemel €cei vi ng
p27+ ASA. | munogeni ¢ comnpositions conprising oligonucleotides |acking CpG
notifs (SEQ ID NO 7 GGTGIGIGCATTGCTTGGTGGIGG and its conpl enentary
sequence) \W8r eAminmaunpgeniceapmppgitionshami o thatpeeceding Paimdifes as¢ ithenpiebhiylaeip
denonstrat ed t RRHEr hBfncht bifEHIchan BMWERBIAD of NFEMRRTRMH 4 dIRB4BL response over
non- hybri di sed controls although this was not statistically

significant. CLAIMS: 1. An inmunogeni c conposition conprising at |east one
anti gen del3dveThe yarf accinmuapgkn&tcongarston ohanyah the gpeseedingeaios m thdhe ant i gen and
ant1gen del i vernBaliloth & rlifamtd? i hobRAAfaflardth REARERRL Enbihatier - 2 . The
i mrunogeni ¢ conposition of claim1l wherein the antigen delivery particle is
sel ect ed from tSHECRFHRUP CEBITETINSL TR FeaSei posonme, | SCOM oil droplet w thin
an oil in water enmulsion, mcroparticle, nanoparticle, or oil droplet. 3.
The. I mmnogl%n! (I:hectpermﬁ)&lt %ﬂa%qno?\fidugf S%Qc?erpttlﬁé %Ioms&ffeplﬁ @orwgﬁrsgés@ bﬁ/ltﬁh% ant| ge.n
delivery particle is a I'i posone.” 4 . el m’runo_ggenl_c conposition of either
claim 1l and 2 ®H@MstrationiseamiRMUjesenifermpesitpn ga Fligimeddn any chihe Pceing daimshe

i mrunogeni ¢ conposition of either claiml1l and 2 wherein the antigen
delivery particle is an qil, droplet. wthin an.oil in water enulsion. 6 .
The i m’runogléni gk&?{%pd?lngﬁghe%?t OE‘? Thiggn %ﬁ“‘é‘?rwéfft'%enlﬁl k‘i&%\)ﬁ)g?gf M%Che ant i gen

del i very parti oligonudecdides.croparticle. 7 . The inmunogeni c conposition of
either claim1 and 2 wherein the antigen delivery particle is a
nanoparticle. 8 , The | nogeni ¢ conposition of any one of clains 1 to 7 ,
wherein thé?l | ﬁ%@?or‘&%ﬁﬁm‘é@gﬁf’r‘ﬁ %'H'gg})'?iﬁ%tﬁﬁaﬁ8rnrf‘%ret°l‘lg£tn“%‘?°é'd?§orrpl enent ary
to each other and wherein a first |inker conponent is linked to the antigen
delivery particle and a second |inker conponent that is conplenmentary to
the first is linked to an antigen. 9 . The i nmunogeni c conposition of any
one of clainms 1 to 8 wherein the 2 conplenent ary | i nker conponents are
joined together and/or hybridised. 10. 'An i nmunogeni ¢ conposition of any
one of clainms 1 to 9 wherein said internediate |inker conprises at |east
one pair of conplenentary oligonucl eoti de sequences. 11. The i nmunogenic
conposition of claim 10, wherein a first oligonucleotide is linked to is
linked to the antigen delivery particle and a second ol i gonucl eotide that
is complenentary to the first is linked to an antigen. 12. The i mmunogenic

o "



| east one of the oligonucleotides by nmal ei m de-based chem cal conjugati on.
25. The i munogeni ¢ conposition of any preceding clai mwherein the

i MMuUNogerWwo 20mmddibt i on conpri ses an i nmunosti mul ant. 2@CTHEPROMOABAIADgENI C
conposition of claim25 wherein the antigen delivery particle is a |iposone
and wherein at |east one |iposonme conprises one or nore imunosti mul ants.
27. The imunogeni ¢ conposition of either clains 25 or 26 wherein the

i mrunost i m4Bant kit eonyesisiag t) etdedist oma artigergtetivgny Reavtindg linkédhtg anoligonagkentifigrand ii)

Tol I -1i ke Recept@histfnd dsb¥éh linkt 28R olighaldiddtiMEthh s 6t mehtmn@/iy 8 (TLR7/8)
ligand; Toll-like receptor. 9 (TLRO) %lgand; or any conbi nation thereof. 28.
The i mmunogeni %8 %@gTWQn of either clains 26 or 27 wherein the |iposone
conprises a saponin and/or a TLR4 |igand. 29. The i nmmunogeni ¢ conposition
of either ai pp: 27 WhEY £i p o j [ Qil A
30. The inﬁ%hogg%%gnggW%ggltiJﬁt§#§c dﬁﬁﬁgghﬂﬂgﬁg?ﬁﬂgﬁgxgﬁ%Fﬁ%ﬁ%g}ivative
is Q821 . 3 1. Y¢lyevirafiitiRogeni ¢ conposition of either claim27 or 28 wherein
the TLR4 ligand i s nonophosphoryl lipid A 32. The inmunogeni c conposition

of any pr.eczlg.diR?itg’fla?l.&/gﬁe\’\é}%raﬁtilsn41ttgg4Mﬂrgﬁgogglarjr%(&%giﬁ%@t?nﬁ Gsl S @ |iposome

and wherein at [east’one |1 posone conprisés a ste € i nmunogeni c
conposition of claim32 wherein the sterol is cholesterol. 34. The

I Munogeni apCONRPSE dnly Bt &fclamity41ab 45 BemRisRE 0/ Hidndit aifEEntONGANULISHIAEs. 2 one or
nore different antigens.35. A process for naking an immunogeni c conposition
conprising the followng steps: a . Conjugating of a first oligonucleotide
to an anti gén; Abit ofCmpudjltei4h fpriver @mpegtnehedr mgeringueestindlentsonpl ementary to
the oligonucleotide in step a) to an antigen delivery particle; ¢ . MXing
of the antigen and anti gen deljver article under conditjons that allow
hybri di zat i4g'n ’6?" ehay 819 Y GRS e f‘%é’ ereigdhe  IgP1RI8 S8R AR PRUAGSact ure of
an i nmunogeni c lidedposidastone@otigenivizi hylyrididatorf \id the webmygerséreqrg oliganucldBligesior ng any

free sul fhydryl,Qf RUBSNOOntRBn AthkIRD atiSdsPoheanitint RRleR SHRRSM hybRaissfddi Ng a
mal ei m de group to said antigen; c Conjugating a first thiol-activated

ol i gonucl eot i d¥iatls SAPEmeARNGEACNUgectide®nj ugating a second t hi ol
ol i gonucl eoti de conplenentary to the oligonucleotide in step c) to a

| i posone ¢ r i $4 (.3 de- i q% dpide .. e j e

ant i gon ando] 1 Bekanf ok Bahe 51 WBE L PARSANREY Sy hELTBeAc)

ol i gonucl eot i d&g nogiybridiped vimepTpFsiEnEncdigpsieetideh of any of the preceding
clains for use in nedicine. 38. An imunogeni c conposition of any of the
preceding clains for use in the prophylaxis and/or treatnment of a human
susceptible to or suffering froma di sease. 39. The use of an i mrunogenic
conposition of any of the preceding clainms in the manufacture of a

medi canent for the prophylaxis and/or treatnment of a human susceptible to
or suffering froma di sease. 40. The treatnment of an individual susceptible
to or suffering froma disease by the adm nistration of an i munogenic
conposition as clainmed in any of the preceding clains. 4 1. A Kkit
conprising i) at |east one antigen delivery particle linked to one or nore
ol i gonucl eotides. 42. A kit conprising i) at |east one antigen linked to
one or nore oligonucleotides.43. A kit conprising i) at |east one antigen
delivery particle linked to an oligonucleotide and ii) at |east one antigen
| inked to an oligonucleotide that is conplenentary to the oligonucl eotide
ini). 44. Akit of any one of clains 4 1 to 43 conprising one or nore
different types of antigen delivery particle. 45. A kit of any one of
clainms 4 1 to 44 conprising one or nore different antigens. 46. A kit of
any one of clains 4 1 to 45 conprising one or nore different

ol i gonucl eotides. 47. A kit of clainms 4 1 to 46 further conprising one or
nore imunostinmulants. 48. A kit of any one of clains 43 to 47 wherein the
at | east one antigen delivery particle is linked to at | east one antigen
via hybridisation via the conplenentary oligonucl eotides or the at |east
one antigen is linked to at |east one antigen delivery particle via
hybri di sati on via the conplenmentary oligonucl eotides. 49. A kit of any one
of claimse 4 1 to 47 wherein the antigen delivery particle(s) and antigen(s)
are not hybridised via conplenentary oligonucl eoti des.

47



