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0 ot substantially stinmulate secretion of IL-4
Cmnpo%@%ﬁﬁgﬁd%r NK cells. Additional C-glycolipids of the

preseht invention include conpounds of the fornula R3
XR§& 7] ) 13CH3

OH Ho  OH
0
HO OH
HO trans-(A-1),
W\/\/\/
HN &
\ T
HO OH
o OH
HO OH
HO CiS-(A'l),

(depicted above are the trans- and cis-conformers of the fatty acid Q chain [also called

GCK109 and GCK151, respectively]. In each case the group Y is a trans-ethylene.

HO OH

o (A-2),

HO OH (A-5),
and pharmaceutically acceptable salts and esters thereof. These compounds provide a Thi-
type response of superior specificity and having a superior pharmacokinetic profile than

CRONY. Without being bound by any particular theory, these compounds are believed to



OH wherein Y is -CH2-CH2-; XisO, R5i sH, R3i sOH, R4i sH
and Qis -(CH2)27-CH3, and pharmaceutically
waewepsas e salts and esters thereof Anot her ePdDUBIMBTI69461
of the invention is a pharmaceutical conposition
conprising a conpound as defined above in association
providewi,rt impeoydaramcelitdemsioh pf Hcdéﬂ»tyailehﬁitﬁacreﬂlis end [Afeg by NKT or NK

cot, I3E TBSEULLGEL cpmpaciton Y further comprlSe Aty of the
compoﬁ{d' nl'f'h@§é npbunBs Glsd 146 nbb Luﬂs%ﬁﬁalﬁf&ﬁﬁﬂﬁﬁ sjéé’retlb\lll(gf T;I?Lllb%' NKT

nd activating dendritic cells in manmal
orhﬂinﬁmhod conprises adm nistering to the nannal an

ctiv of .a conpound .of .t he present
AR DFR U LR RGSSRATY S IRAeR G Rz the formula
Thl -type i nmune rF%pog§@s so sel ectively and
efficiently that t are effective in treatnment both
when used directly ahd w@en u e as adjuvants
conjointly w e- & antigens. Therefore,
yet anot her enbodi Iy the dnvention is a nethod
for treating a diQease WhWCﬁ\gﬁgungﬁﬁmgTh-1-type
response for control in®Ha nagpal in need thereof
whi ch met hod conprises adm nistering to the mammal an
Wh@fnéffectlve anount of the conpound of fornula (I).
¥0§ N9 exanpl es of di seases which requires a
h pe ’esponse for control include infections,
Kol Ce RS is HeRP isppl) R eiftande di sorders, and Th2-type
gftqgg& ne. dlseases In a preferred enbodi nent, the
 requires a Th-1-type response for
and ph&ﬁ@&éu%kal'lfa&@%bﬂ@@gﬁé a%ld%sféirsr tﬁéregf sease, €.0., a human
I mmunodeti ciency virus (H'V) infection, hepatitis C
vinpther 1B inienf eﬁtheomverﬂi@pas |atp1$n8aq¢um£d cofnigBAjion comprising a

her pes virus inf ctl i rator
compouglh B A EIEK LR T ASOF Ao Ul RTSFRCCUIfG R e FHERr. The
pharma88RREI fRfYositioRgn s SRAG R ohHrRe ﬁﬁ@ﬁ?g'en e.g., asolid
tunor such as a carcinoma  of the prostate or breast.
Vst snathér emmdiaentpp efraethedl o€ sodiateg e, spedibc dihd daperdsgonse by
NKT cg}fé,oatnggactlxéartrlélg éiz 7lc1(?ézls ?ns %}%‘Q@ grgwguge?rlé'oﬁ corr\é)r#ﬁs administering

to the nhmmlcwleaffe@uwarﬁéumaf aeémg@mdldfﬂae preseialnveytidnMUNi Zi ng

the manmal with the antigen and conjointly with an

dbf compeunds ap hednyrgtion ideespblrfdedFfuse AEAPAnses $o s¢lpctiyely and
efﬁc1en?rl§etfh§tr {h%g a%ﬂ% E:tm:énltn tréa{ﬂr?lel?tnﬁétge\phén useh" &{reéﬁg Caln@ When used as

C, prostate cancer-sp
adjuvalﬁm Odiﬂ]@uhtlg mi)thcmmm—spemfm anepded Tﬂhﬁre}ﬁfré,p;&lt hmghérteenbodiment of the
npoun %% fonnuI%.(l)\ﬂé descri bed herein. A

1nvent1gn §tq THE o% JeeHR%  djssasy sthisquges eb'lflér}atypq:]besaonse for control in
2 mamHTRAUALdOfhefBE MhRth flthoB3coffRised administering to the mammal an

effective amount of the compound of formula (I). Non-limiting examples of diseases which

requires a Th-1-type response for control include infections, cancers, cell proliferative
disorders, and Th2-type autoimmune diseases. In a preferred embodiment, the disease which
requires a Th-1-type response for control is an infectious viral disease, e.g., a human
immunodeficiency virus (HIV) infection, hepatitis C virus (HCV) infection, hepatitis B virus
(HBV) infection, herpes virus infection, or respiratory syncytial virus (RSV) infection. In
another preferred embodiment, the disease is a cancer, e.g., a solid tumor such as a carcinoma

of the prostate or breast. In still another preferred embodiment, the disease is asthma.



4 O)LQ RHNOHHOY ( (CH2)13CH3 OH OH (I) wherein
XisOorNH, Y is -CH2-CH2- or -CH=CH; when Y is
WO aH2AEHRs , Q is C23-C32 al kenyl or -R -0 R2; BEOS207/669461
-CH=CH, Qis C27-C32 al kyl, C23-C32 al kenyl,
-R-0OR2, or C6-C8 alkyl substituted with phenyl; R
afudl dRdthar ensholdiheértt uik ed nodthadh Sarb sidrartiad e kiylmwiogenicity of an
. al kenyl groups such that R and conbi ned have from.
antigerytp § GHagElaY D SRTHE G t%mn%m@mﬁﬁ the AR tPR gy With an
adjuvaf¥dnifising the Shphdhd §f e (?411{ 8 pr&fr&Qf ebodiment, the antigen is
nonosaccharide; and R5 I's hy rogeﬁ or a
HIV-speorios ae tinarsp eefic,am ¢roskee cancesspecidicl y accept abl e salts

t t her.eof .. Th t hod ' t he st f-
B S TR PR b g b Bl
described hEi@ad Pg %Odigillﬂlf)cﬂ mbb5WiRRnGE4HR&ho b Qt?’[g}ﬁﬁa{rln)g a §ngdufh8bf formula

renove Pgl, followed by treatnent with a p-nitrophenyl
()  ester having the formula Ill1: 8 WD 2007/137258
PCT/ US2007/ 069461, % P2N\ / A Q (Ill) wherein Qis
as defined aboveR 8 (b) subsequently deprotecting
Pg2 and Pg3, and|opti 0(51al I ﬁlhc))/dr ogenating the
OH '

OH )

wherein

X is O or NH;

Y is -CH,-CH;- or -CH=CH-;

when Y is -CH,-CH,-, Q is C,3-C3; alkenyl or -RI-O-RZ;

when Y is -CH=CH-, Q is C37-Cs, alkyl, C,3-Cs; alkenyl, -R'-O-R?, or Cs-Cy alkyl
substituted with phenyl;

R! and R? are substituted or unsubstituted alkyl or alkenyl groups such that R' and R?
combined have from 23 to 32 carbon atoms;

R? is -OH or a monosaccharide and R* is H, or R? is H and R* is -OH or a
monosaccharide; and

R’ is hydrogen or a monosaccharide;
and pharmaceutically acceptable salts or esters thereof.
The method comprises the steps of:

(a) reacting a compound of formula (IT)

OP92 Osz

Pg3O
(ID)

to first remove Pgl, followed by treatment with a p-nitrophenyl ester having the formula III:



car bon-carbon doubl e bond adjacent the cyclic group to
forma conpound of fornmula (1). According to one
weeeiasnesl enbodi nent, the conmpound of for nmul aPCT/U3200%069461

Bn Bn 0 BnOBnO.,,,,NHBoc O Cl4H29 4 0 BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic
representation of cytokine and i ne cell activation

upon adm ni st PaiTo e c@n‘poumds of the invention
or control conpounds BALB/c (Fig. @& and C57BL/6
(Figs. 2B-C) mce. The conpounds represented in the

whereif Qgé pedefined apevesgipound  (trans-A-1), B= conpound

g@nsz)aubg_qu(eﬁn‘g?g&%e rﬁgﬂ%% %%@f&%bq og'xpﬂ}é' Eydrggenatmg the

carbon-CROMY daukle GahdCedjacckRiNeay &l dosiip todoka @&o(nﬁoﬁnd o@fsmula (D).
confornmer), GCK151 (A-1 cis-conforner), and GCK152

Accordng tgjone wr?éerrwlsodapemﬁheyomﬁwwf glémaaw@ﬂé neasur ed
at 0, 2, 6, 12, 24, é§no§nd 72 hours after the
compound admi ni strati enzyme- | i nked
i mmunosor bent assay SA) The data are expressed as
the average +/- st eviation (SD) of two
different dilutions 018”80 d sera. Figures 3A-C
depi ct kinetic profiles of ThivhNygee cytokine IL-12
that is released upon admnistration of the conmpounds
of the invention or contr 0 @ugds to BALB/c (Fig.
3A) and C57BL/6 (Figs. 3B-C)/ m ¢&. *The conpounds
represented in the figur aPe A= conpound
(trans-A-1), B= conpound (A-2), C= conpound (A-3), D=
compound (A-4), E= conpound (A-5), Z=control (PBS

oo IR SR R Y G,

VAL J L I\ .I.} [] AT T

kg wfa dcheriligtld fépffé@éht%rﬁof’\@ﬁ&qﬁ@ﬁﬁdlﬁﬁﬂuﬁé c8ll adivatién by O-
1 24, 48, and 72 hours after the conpound

and C-glwerlimidst r at i on by enzyme-linked 9 WD 2007/137258
E‘C[{rysggcgei(&%gt‘]l?%glc aﬁporﬁ%g%ggg?qtg)eay&Bf%%ﬁﬂ ?Aﬁat is rl'é?eased upon

admini€ttafibe o€ e cottifouhdOsshe inveadest @atral cdﬁllgjmlh&§to4BACB/c (Fig. 2A)
de EI ct kinetic profiles of Th2-type cytokl ne |IL-4 that
and C5yBLi6g(Fegss B-Cogmse. Eherrompotipdy iepigsered mehe §apss AgsA o Fompound

o A15 B2 OB S LB 0, AR5 o

(A-5), Zepomoe (PBS alane}, HER ONYH0LS- Cﬁl@enAKIdﬁmpﬁiat@br, GCK109 (A-1 trans-
conformer), GCK151 (A-1 cis-conformer), and GCK152 [A-7]. The levels of IFN-y in the

by 0- and C-glycoli pi ggs=Fi gur es||2A- C depi ct kinetic
profiles of Th_1- typk| ne y that is rel eased
0.

sera were measured at 0, 2, 6, 12, 24, 48, and 72 hours after the compound administration by
enzyme-linked immunosorbent assay (ELISA). The data are expressed as the average +/-
standard deviation (SD) of two different dilutions of pooled sera.

Figures 3A-C depict kinetic profiles of Thl-type cytokine IL-12 that is released upon
administration of the compounds of the invention or control compounds to BALB/c (Fig. 3A)
and C57BL/6 (Figs. 3B-C) mice. The compounds represented in the figures are A= compound
(trans-A-1), B= compound (A-2), C= compound (A-3), D= compound (A-4), E= compound
(A-5), Z=control (PBS alone), CRONY=a-C-GalCer, KRN=a-GalCer, GCK109 (trans-A-1),
GCKI151 (cis-A-1), and GCK152 [A-7]. The levels of IL-12 in the sera were measured at 0, 2,
6, 12, 24, 48, and 72 hours after the compound administration by enzyme-linked



(trans-A-1), B= conpound (A-2), C= conpound (A-3), D=
conpound (A-4), E= conmpound (A-5), Z=control (PBS
W@ k@na}7258CRONY=a- C- Gal Cer, KRN=a- Gal Cer, GCK1O0BCT/US2007/069461
(trans-A-1), GCK151 (cis-A-1), and GCK152 [A-7]. The
|l evels of IL-4 in the sera were neasured at 0, 2, 6,
immurlc2orb24t, asd8; (FANSAY A healataSarakk@essethes dempotanel +/- SD of two different

. ni ation by enzyne-linked imrunosorbent assay
dﬂuuoPEghS‘)ée‘{sF’ﬁ’e data are expressed as the average +/- SD

ghi‘\% A ggtkindic ﬁ%BﬁféE‘%f %29%@ SAIGRE &.-4FhAUE %élea%%d upon
nd 5B depict cytokine |evels of the conpounds of
administreteert piothe cmmasmrde@f he 1BLdnSAnion calnr@xpmpDMttalBALBmmF 1g. 4A)

and C 7'?31_2”63\%@ %TQS ml?]ee Stﬁgrré]mlgcﬁg (%?epr}t?s%g%elegli? {}%rfégures aré A A= compound
(trans-AUPF 'E}a&ﬁﬁﬁo?m@f(A' W&l&%ﬂ&’ [(tde Di&JrﬁﬁouEM?W‘EE%mpound
were co-cultured f 18 hours wi th syngeneic

(A-5), Ifacppm@r(é’BSBﬂ@nﬁi CR@%Y]WC@@M%Z@IKMF@MW (GEKHY (trans-A-1),

GCKI%EECSE %C F)C agd ﬁ#ﬁ%&é%i]g%ﬁ% E&&ifzfssof(&kﬁgl’zth%%?wgeré trné:%snusfedo‘ at 0, 2,

6, 12coat r4d, eRIPUNDSrsCREMYI8e Corkguaar a@ﬁfﬂudﬁahsﬁ 62l &BFme-linked
Fi gures 6A and 6B depict the nunbers

lmmuw%l@nhaéswe@lé%h g PR e BERTCT SR %ﬁ{e.aaﬁragwﬂ IR pétwo different

n the invention neasured by ELISPOT in an

dﬂuuogggpeﬁ% Qﬁ%&{ human in vitro NKT cell system The
nlEigbmsSSAf amBMI depiet etytokind FNelsyobrthd lcodpomsds of the invention
determ ned by ELI SPOT upon co-cul turing of immtu

measugéﬂﬁﬁﬁ%%g@ﬁ@@ﬂ@ﬁ% “IﬂEﬂVUél vigrorWaT el sgpiem- ﬁoaf@tratlon of
- n t

IFN-y (o|9 .I%%?W@%ggﬁfa %g ]ﬂﬁ 181@ Cct%}tglgaséﬁiEﬁj]gféﬁ‘&Kiylﬁﬁhét@lled@endntlc

cells (D€isy-wAudi weﬁ)&iﬁﬁ’lu[réd I@r I&E(BKQBZW[’[]A syhgenaiedCDbAt Pefipheral Blood

Monorsg%ﬁ%ﬂf RPN R Bk (PORES f KA T

1, GCKI¥1- PR 1], n@@K@z’? @mq ngek 1304 A M and YRErol ¥BMPSunds CRONY=q-
response as used herein refer tO i mmune responses

C-GalgedindtkdRINby-GallCerand Th2 CD4+ hel per T cells,
respect ively. 10 WO 2007/ 137258 PCT/ us2007/ 069461 The

l?’ {IFes 6-K]£1n(% {Sé 1c¥{h%kl H %r& nd -mezseé%ﬁﬁ%% uposr’;incubation

gRISs & BS produce
with tlﬁeﬁScﬁIﬁp@dn‘d@bY thér hivenﬁotpﬁleﬁsutr@kbﬁ 3. IS POTudean &p@rlﬁfeﬁtan @timan in
limted to, A non-limting exanp

vitro N T &e&ﬁzst@lyth%w@h?rﬁ @f P?M@S aecrqfﬁ?@ KR pnor éle\a%detennmed by
ELISP@* Cea?oﬁ e&b“&Jl dP ihidHRE ]5@§R9H1§eg8rkgéne?c°'@d§9! PB) %/S in the

sto a ase characterized a predom na
ELISPURplatepfer izm‘mrlﬁ)ursemphmpfewwd od vahQust g/lpc—mlmydsqken &CK142A [A-6]

Gk i RLET 21 45 AP EREEE TSR A . com

compduﬁfiseékb‘?@{ ol:@GM@feﬁ&ﬁd'l@RN E'Walb@xf ection, herpes V' rus
i nfection, and RSV i nfection; cancer such as a

carci noma of the prostate or breast carcinoma; and
Th2-type aut oi mune di seases such as asthma and

all erqgy.
gy DETAILED DESCRIPTION OF THE INVENTION

Definitions
The terms “Thl-type immune response” and “Th2-type immune response” as used
herein refer to immune responses mediated by Thl and Th2 CD4+ helper T cells,

respectively.
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The term "sel ective induction of Thl-type inmmune
response” as used herein refers to induction and/or
wepvangeaent and/ or increased duration of a ThPET/YHw07/069461
i mmune response which does not cause a concurrent
i nduction and/ or enhancenent and/or increased duration
Dhe teamd HPh1-yype ciytolines” aeisHidstype Epoking? refampoeytoisines produced
resent invention, selective induction of

th .
by Thl *ﬁm? Jﬁg 56113, mpRRAEehs dohdurg @toldngsdaelude. iyt preancs idieddey IFN-y
- ef | ] Lvati,on of dendritic
and IL_(H:ie_'II%éO]T-g@{ 11§ﬁ %@gg?foyg%mgggg ﬁﬁltr?ll%/ﬁ“éh'pr ior art), -
Thé chmotisense whitch heuiresa Thricype estporsefancanmiit reddrs kd-a disease

secretion. The term "nonosaccharide" refers to a sugar
characteged Oy 3PTRIRMIRBNY tivaivine SPMENg EPSBORSH 6‘H3 a&@ﬁﬁp@ fytpiHae profile.
Examplfeé)_'b?nsg{h gleRLABRYLE V{Iiglo‘afj?iﬁv)itaﬂf)n Qifis (81 QR€dses such as HIV
Sui t abl e nonosaccharides contenplated for use In t%e
infectionnH€M irdectionc Hisde itfedtionnh¢rpesaliiys méetion,i angl RBW infection; cancer
synt heti c nosacchar,i des. Non-limi¢] exanmpl.es of .
such as g ¢argippraa of %%r%tﬁ*&r‘?rd%%asf REFLaa ?I?‘{)igg',tﬂ? oigunune diseases
such as @btiR@radanaRrd. di hydroxyacetone; tetroses such as
erythrose and erythrul ose; pentoses such as xyl ose,
ahaFrmoselectivebiodectionydf IThd stepe innbos eesporsthyd ugsdntepgpgefers to
: . (6-deoxvyhexoses),, ch. as r.hammose and ose;
inductidrp pATEX NIRRT oS iofRasc RSP SR RO Th EEBR rprpune, gggponse
which @86 n&t10d088£cortdentNBRIcESL and/sHE haAEniHnt eaePines8sed duration of
gal amannohept ose, sedoheptul ose and nmannohept ul ose. )
a Th2-tppecifuRyRECFFRMES ACE HEerdoaPe UG fiibe Drepritt imeatipmiseleptiyeriaduction

"ef f act " f.
o T NGRSy ABELLY S, PNl 18 EOTBTH S

activatioh SEaddotic avllaisotsmpaied do Sas@undss irarheaphomtrt), hakich occurs
] results in nmeasurable anelioration of at | east one
withoutd GaREEsTd enipae et of o sefistioh-sease in manmal s,

Tgﬁ Ll '%no@%&gﬁtﬁﬁlie”’%;sfeﬁstgq ﬁ%ﬁtelinglecﬁlg%a(/ﬁ’l n chahn of 3-f1,0 carbon

ar maceut i acceptable“salts or estéers thereo
atoms mefher ®roof shekkhgd (dAdqse) gr ketomar(otwyd)atSeitstde trsgnosaccharides

mno.acid addition salts nd esters of the conpoynds . ..
contemBpedy G e Sbrib® | RUEHEPoRCHAEC Ao BACY P CFet GG ptheti
monosa@Eha3REN NIFEGh AR dxHAGITE BF suifi¥id BB Rad Dhrid&8ncludle trioses, such as
contact with the tissues of patients w thout undue

glyceroseaidcdihydrokyacetoat;i tomosealsh@dr a5 @ ythesspand erytamtbse;igenties such as

2007/ 137258 PCT/,US2007/ 069461 . the |ike, commensurate
ylose, R GRR, sty a UISRe TRy P il C B RORT e uch as
rhamnob®ind fMEbde; héWoeei ekh Ad SRicoss mihbseaSalhdiBsez Hikth & drfd¥ofbose; and

forms, where possible, of the conpounds of the
heptosep,nyegit j2e ngluqiheptioss: ngalprpannoheptgse, sedolrpiupse ead aamobeptulose.
Prefene%rrﬁgt?&gcc?lalq&%qgaﬁdC,"E)u{ e 16 M E @fh cs&viate at |east

one synptom of a drsease In a subject. thin the

Aratffagtivaf atbentprefsatcontpoend ifon tredthgy atddsease, te.@at” cancer, an
_ . may al so nmean to_prolon the,prepatency, i.e., the
infectiog risdss &f vitle ALICHPRERS GHscaFfa 15 AIMOHRY it T8 isat Ghpasurable

. of i T " ' | 4: ective - .
smctiofof 848 A8 Apob BRI LBALRREH G814 LERELGI, fpoting
humansa conpound or pharnmaceuti cal conposition that is

ufficient to resylt in a.desired actiyit upo ,
T G AL RRRAICATY e S GF SSihanpgpfraeers to
those salRNBENMRGMHM LR datts aGkiaP aall RlditRAtaltPal QIcPIbL@EIYmpounds of
acceptabl e" " are used
the present invention which are, within the scope of sound medical judgment, suitable for use

in contact with the tissues of patients without undue toxicity, irritation, allergic response, and
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i nt erchangeably, and as used in connection wth
conpositions of the invention refer to nolecul ar
wWe@pio7t3288 and ot her ingredients of such conposPCT/U8ZI07/069461
that are physiologically tolerable and do not
typically produce untoward reacti ons when adm ni stered
the liké,Ccommi¢i¥Bte withef Radhhyle WbefiBamk RO, eﬂféb@lvé &61iMheir intended
pharnaceutlcally accept abl e" neans approved a ]
use, as r“@&ﬁsab%ff‘yﬂtsrg@ﬁe;ﬁorafs Vhere pagrdhlal of ghe gonagosngs @%%émﬁﬁmn
t t ralh .
?Iglg é%r?}nl ‘?e 3{ qﬁg?%a %%%Iel It(g H‘% u}gr@%n% a%ﬁsea% (H‘q[) %Qr%g?gﬂé{/late at
least oms‘yfmlﬂcbﬂlaif |a}d1$eﬁse inwnembfect. TWethtrethennmicaaingi ofithe pleﬁaillt fnvietion, the
.adiluent, excipient, or vehicle with which a conmound
term %ﬁfat PR 3fSAVBFA terpr?lgn&&rﬁ RiFRttenyd’ e stherPepng st infegiion and
chmcaﬁﬁflﬁlfeﬁ{aﬁoﬁﬁﬁaQﬁe?fsﬁaer' l'e liquids, such as water and
ol I's, 1 ncluding those of petroleun1 ani mal , vegetabl e
d"mesgam htbt:napemrcakjjy effegiveh ap;shedpeaimsd: oD allnpumayf@eam ibial quantity
ner or a

ueouys .. .
of a cofigPfind g BhastpeR e cesraros g el suient e et ot GesgRg Bctivity
upon a@h¥E&Fa0bn &Pk Hiahf?ﬁbﬁ iPh&dRr&gter ably used as carriers,

particularly f [ iectable sol utions. Suitable
pharteece Mhauaace@aﬁarl yeraseptrled @sd r"physiolpgicaltyReerepigblsi age used
i cal Sciences W _ Martin,

1nterch§&ﬁe?§ﬁgceuérhaé psed n c%ewﬁyvlh %odnpqsw %fl ﬁmﬁ %?mtlogr Eefer to

molecdllzﬁegntitfgs eifdhaneeankikdaisebn sadll doafpeEitioh tRatCORPPMYEblogically
m xture that may be non-i nmunogeni c when

tolerabé@dmdwd@tn@t pledlypradace witowed repgions wdtenaaﬁgﬁﬁlﬁtesedt tpea human.
S r espanse: "
PreferataglS as. %ste% dﬁq C%%J t%lﬁﬁ t lphgm‘?%eg&t[lﬁ pgaq)ne mﬂl%sgns a%pd'oved by a
regulatb@/r Sency bhetiederl SO BRI g’aivelaﬂmnn bsha:tad ln)ﬂhe U.S. Pharmacopeia or
‘conjointly. adn1n|stered and _"conjointly
other geagiaty steepdnivgd PRABACANSIaa fiFi Wicsiny MmanBRalys altwoaaéﬁﬁsculaﬂy in
hunwn§UCh as an i mune adjuvant and an anti gen,
simul taneously in one conposition, or simultaneously
iTine derfrf Graenndr” recfempo)aldnluemsexoumemeqmmmidlawim wlkolr atchmpound of
sequent adm ation to consi dered "cqnj.oing,"
the ingitah 6y AP ENARL | G BRI AT TGS b ST Ry g guch 25
water aﬁﬁp@rsaﬁ&%d%{g fhokd @prt’i‘él@lﬁﬁﬂahnlhﬁﬂtveééﬂall)lle orrg%meﬁ@ obiBR, such as
adj uvant to augnent the inmune response to'th
peanut gt $aqybpan ¢ib rmmmhplll,esesmwl ambthejmcevwaZ@@?/aqwzs golution, saline
PCT/ US2007/ 069461 ant i IS oly ept|
solutiofi AndeANERHE S G A 8 it s LSO e L e gy oo
particuRkI§T €sralMjyctilt hidluteshs hGuitalE plma@duhem caii@drsMsd described in
preferably si mul t aneously. However, when nucleic acid

"RemingiongePhajapesiticd Schracey t’@p/éi:tW Martion 8th Gidjtiemt i de
080, B PPRE Sl el T B S5 P aingpd e

to a compchlai or aditdre tAgtrhay B¢ her- umlnumgénrmwberpxcﬁﬁlﬁrsadaécyto a host alone,
hin 6 hours. The term "subject” as used her ei
but thile Pugeny Ta el e TG HEEPAC | tRnaprthey antigen when administered

el @bl ¥ytReffammel . The subjects to which the present
Cc}njmd@lﬁvelntE’}‘loné{1 1%eappl i cabl e include, but are not limted

tAs, used e reihoths gsyms P@ﬁmmtp&c@mmsfreMn (éccgljomdhladkmmst)ered” nd
cats, hanmsters, m.c

“conjofffy adiisigng e Rmm REYEIRH P! i oSl A imghupe adiuvant

and aP' gftRehedimePesisie Nt ohbecsHMRn, | 6r &ilURBRously in different

compositions, or sequentially. For the sequential administration to be considered "conjoint,"

however, the antigen and adjuvant must be administered separated by a time interval that still

permits the adjuvant to augment the immune response to the antigen. For example, when the
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The term "about" or "approxi mately" neans within an
acceptable error range for the particular value as

waleioensizsed by one of ordinary skill in the arPCT/uBi0011069461
will depend in part on how the value is nmeasured or
determned, i.e., the limtations of the neasurenent

antigersy§taemlyﬁqmdeexmbhtegen abbutjuvesnaeadministdred ch die same day,
e. than 1 standard deV|at|ons per the practice in
preferabWerél?lfl an Roppeiech piey and aestiprefrably s taneushy eHeyeyss when
0 r 0 it e I
nucleict glgca)lrs]/ deﬁéz?%@ptr@e ér%g egp glt]r? qﬁ e B }?Sptg_lf% OI?{g%H i¥ ék%rés?ed in the
subjecﬁsab&]ks thid taéjunanu xseplyzferatﬂaradmuﬂsarddy widhirh 2|4ehqwstoft ucleic acid
bi ol o | esses, the term can nean
admini g Rng Aiogs HErray VB D RGuS.  or ef or a6l v wrthi g
Thbakfn ‘@ed®ra8 REEheFeaP rdfel ohim a@mfa@'hqxvm%f arPiMALHE system,
Where parficular values are described in t
preferablypd memmiabn T duljeets i Whiohl the presetianvingsien ¢ aprdigablpénclude, but

are not, lgplt?%%)agg\lél/% |}3:0$E§’P s}\r?lggf \&n)éé hﬁ?r;wfge %é@%eag)e goats r,r(%s rdggsg fodents
(e.g., RERNEFAMGC Wrdts) FAbBitH! aneMicyb,NpEfiatedN dbBEhemBBY BEa preferred
enpl o ed conventional nol ecul ar bi ol ogy,
embodimpent.dhe 1Ry is almaneconbi nant DNA t echni ques within
L » G I
glﬂg tlelrfﬂe ‘Jieb)?%F a(?ljrql‘e g#o&frpatalff I?Ifén Fk{‘t‘t I 6?‘%&3 érrch‘r}gﬂgé for the
particuﬁaﬂfb]me ak deteﬁ-ﬁﬂn&@hjﬂ oﬂmdf ddimasag $ksl] 1rl\/th|eactubva[ch®/1d)lrﬂepgnd A part on
Laboratory Manual, Second Ed| t ion (1989) Cold Sprin
how thejxalye is @%&F%ﬂt%ﬂyteﬁflwé -eadhel I@a@ﬁlm %@Pasuméwnw m. For
he, Glepels t Q{\&AE R
examp]%r a%:bt%:ug ant prngxgighﬁ 1\/0 31%% &ﬁ%ﬁ %an i I\?[{H&QQB/ er'ﬁ‘hee Bractlce n
the art. 193863}rnatlv€|yL fadnut] entmelm Syanzhesiup t6 MO%, p@etabbdup to 10%, more

b MRy R O e 0B, SRS S
partlcu[aﬁyQﬂt}H%bﬁh‘%§ tcﬁbléoglcaﬂ}@ﬁhﬁ%r p?&‘%sses (tﬁ@t%ﬂ}l]can ﬁ‘féhﬁ'ﬁjlthln an order

Culture [R Fr éshney, (1986)]; | mobilized
of mag@éﬁdes pmﬁ@aﬂwwﬂm 5- fpldRanCPn@%pre(eI@ﬂBMlthuBZ -feidr ofad yalpe. Where
. Practical ide.To .Mol e ar d.oni.n 984),: F. M
particulf S e irTieg S P e A B lebisbctgy e erm
“about Bineh@gy with@hih AcbR¥bl&ePoNSngd Ak the {ak8dar.vakRMBOWIA®S a8fumed.
the Present Invention 13 MD 2007/ 137258 _
PCTIcUS2a0cE 06946 PRseftemvertiay dhaso mpauhgs capbloyed mengentional
molecuﬁ,ﬁl #é!l"&g%l 1Xr0'bEoég%y(5 Eﬁp% te%argbl Rgii ]RﬁlAq_lclﬂﬁ €s I%\Ht/h% F&e skill of the art.
Such td&amqwst arb mﬁtkn@wa and @fee@mmﬂladcfuhp Iildthle Nitérh@rd. | Seede. gl, Sanbrook
chain ach nUC|GO?hI|IC bond

Fntschﬁpgﬁ\é@(%t}syA@\llecg{qﬁeq,’loqzzpﬁkA L(l{)oréztory @[qrgta |§fcq_1;d@§1tlglp (13989) Cold
Sprmgq-@éi‘p&leLﬁ%?g?i(g'r a%FS)’/ Qud % | %@mﬂc)r NEReY W@?M éélﬁbrook et al.,

bond is pre pos t ned a’ m ni mum SI X carbon
1989)atDiNs Glpaingt Ae Ptaeticdl ipproanhb dolahesl ahd tThéDsY.d€lwenied. 1985);

Ogon{ifes st O B9 S (S PO Tt B apmes &

S.J. H1§§1’h?gﬂs Qfl9$§7% ﬁ‘agoecrz%'izl@h Q. Tr‘éﬁg%(% NED! YR8 & S J. Hl%%lns eds.

nbodi ment IS a enyI cont ai ni ng from

(1984)1 oArgrat &elb Sruituae GRE, F}:ﬂsmee'r am (193611 én@gbzzzm Eells And Enzymes

(R 35S TIFRY B bbEeb ohda e prdrh abi 1 GORey PG G s19:

Ausubélostbh/e (RNd CuPrepf evabkols ik NgodaNbt Bidiend Jobn WReRe®ons, Inc.
between C7 and Cl2 (fromthe end of the Q group bound

(1994)t 0 the carbonyl group) and

Compounds of the Present Invention
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nore preferably between C7 and C10 (e.g., between C9

and Cl0). Preferably, Qis -C8Hl6- CH=CH C18H37. A
w@aoriigubar famly of compounds is when Q i s aP@RBSI082069461

al kenyl and Y is - CH=CH, preferably in the trans

conformation. In another enbodinment, Qis -R -0 R2.

Plnﬁ”em@/ge roapoundsanf fd&mdlmﬁ)atvhekeaﬁiﬁ\melﬁs HMR:; lig ©HE damd RQ is H.

ou is prefer | ocat ed. bet ween, C1 an 5 ..
felgiblh ﬁieéaqalpgfmis a@ éﬁ%ﬁ&bmv Bifhas 2t feasteae Baﬁz gphilic bond
in the 1 1(95‘1@% chfin G-e. tﬁ@%ﬁ @gckaﬁpguc% fhc%\ﬁ@?%&e@a‘tﬁ? gn 6@ link

[Tor e pref erabl y Bet ween cig
(le. QbEtR\B@fR (DQQa doubl€R@)d (1.BoR i nﬂ@aﬂ¢éﬂhe@ucbnpﬂubc b@1did3seferably

pos1‘[10n<TLglo6 @wugh r t I C l al Inégf]?n}/ Tlh%f'[%‘l(’:ncl) ggﬁ é{ﬁ)?n gpt%e S8€ Cﬁaln Q.
For ex e heBAIble Q)ﬂ(ﬁcan%@ 1624 ARfy p@éilrbrﬁloﬁrﬂjtoaa d’ﬁf&n%‘tdﬁﬁ from

groups. In yet another enbodinent, Qis -Rl-O-R2 and
the terminal egglean @fribe sifle Flaimkd R2 i s al kenyl The Q group
ref rabl con d nds, and
r%fe nagoﬁo >§) o%lrr]neené océjlbs 26% al%enpﬁ cg talnbrrgeﬁmm 3‘[0 3% carbon

atoms, bfbeer@bﬂygz@rto 3P Qﬁbfé’c}ﬁef@fabl}fm%iﬁoai AOMES8s, \Whil Rhving Bee, @vo, or
Preferam& Rl is al kenyl and nore prefera abl y
R

three dq:qg_blq: gorgskgqq:@ra‘tg lyjhas apg goubleppenl. thyef R by, dfifdouble bond is
ot SR TS SO O P0Sryld OB P Aepl o
more ptﬁf&(:)rhhl@ bgavém]r(;;el andi Q) g., ‘t;‘abweatr)llpﬁﬁfbrﬂf @b). yPr(b:%taMB}grQ 87 Caiidd-

n t r ween an
CH=CHfigi ey ghRIIBHT Fnipr S Gonys s 3HEB 8 Boiean alfeiggn ¥ is-
CHzcﬁ?Z?reférfaB Bh tE &G oRforhio 9r oup bound to the

bonyl “group) (e.g., between Cl and C2 or between
©9 anoitieCTAbodimening} & &' D& ablhe beweearnCisn Ando@as anywhere

within ¥t BRATE Db By BRIt dr PG 2 0 TS B of T Q sroup

bound &S ﬁfee&afrﬁ&l}@;%&qi)@%t bétw&en- @"E&HC aﬁ%e@vée% @gﬁnwo) and more

r abl or C28 alk According t
preferabl’ydmﬁwéceanefagd r(bd(fegrbbdeﬁ@hCm\&nﬁ ze)Cl-Bn:Hnstm Q qag be —CioHs-

O- C6Her%.f%a|;§%1}1§/r’ aallé/ e tcgmﬁgurfl 1%%%%21%;{ (gﬁg aﬁ&i‘%{ Is CHz CH,-.In a

preferr@DEBbIHAMYR, 200 7R '137RSMdRCTH RS2Q0R7 8 IAG1 grappef er ab| y
from25 to 32 carbon, atoys, and even nore prefera

In yet apodhsr ZhodimentcQripoR -QrRnand atFgast o vhiRe, and R ais a&}@nyl The Q

L e e ST

The dduHldHBohd aind- (hA- dYygen Gatdihl can be located anywhere within the Q group.
Preferably, R' is alkenyl and more preferably R' is alkenyl and R? is alkyl. When the Q group

contains one double bond, it preferably is located between C; and C;, (from the end of the Q
group bound to the carbonyl group), more preferably between C; and Cjo, and still more
preferably between Co and Cig. The oxygen atom is preferably located between C; and Css
(from the end of the Q group bound to the carbonyl group) (e.g., between C; and C; or
between Cy and C,g) and more preferably between Cis and Cjs (e.g., between Cio and Cy).
For instance, Q can be -CgH;4-CH=CH-CyH,3-O-C¢H 5.

According to another preferred embodiment Y is -CH=CH- and Q is C,7-Cs; alkyl,
preferably Ca7 or Cys alkyl.

According to another preferred embodiment Y is -CH=CH- and Q is R'-O-R?, where

R' and R? are as defined above. Preferably, Q contains from 23 to 32 carbon atoms, more

14



HOOH 0 OHHO OH HO cis-(A-1) O HN HOOH 0 OHHO
OHHOtrans (A-2), OHHOOO HHNJI OOH=HO CH

W@ 2003)1372580H OH 0 HO O OH HO OH (A-4), OH O-POI/Us000069461
HNJ O~/\/\ OHHO OH (A-5), 15 WD 2007/137258

PCT/ US2007/ 069461 0 HN 0O~ HO OH 0 OH HO CH HO

preferabl-figm 25 HN32 carbon atoms, and even more preferably from 28 to 32 carbon atoms.
For example, Q can be —C;9H33-O-CgH;3.

Preferred compounds of the invention include, but are not limited to:

N
OH HOo OH
0
HO OH
HO trans-(A-1),
W
HNJ P
\ <
HO OH
o) OH
HO OH
HO cis-(A-1)
O
\ T
HO OH
0 OH
HO OH
HO trans (A-2),

(A-5),

15



HOOH 0 OH HO OH HO (A-7) and pharmaceutically
acceptable salts and esters thereof. Other preferred
w@opasmes of the invention include, but are nRPET/US2007/069461
limted to, those shown in Table B bel ow and
pharmaceutically acceptable salts and esters thereof.

16 ]\WD 2007/ 137258 / USZ2007/ Q69461 Table B Q=

33 4S5 5R) -'1-C-(a-D- gal act opyr anosyl ) - 3- (N- 20- oxanonac
(Tb , 11- E) - enoyl am no) - 4, 5- nonadecanedi ol OH OH Q
( CH2)27CH 3 HN IIIl, Q
, 4S, 5R) - 1- C- (a- D- gal act opyr anosyl ) - 3- (N- nonacosanoy
ho~ | am no) HO = -4, 5-nonadecanedi ol OHA-§);1 = (CH2) 13CH3
-CH2Q( CH2) 21(CH3) OH
(3%, 4S, 5R) - - (a- D-gal act opyranosyl ) - 3- (N- 3- oxapent ac
o¥anoyt - mno) - 4, 5- nonadecanedi ol - ( CH2) 90( CH2) 14CH3

HO

58 - 11 C (a- D gal act opyr anosyl ) - 3- (N- 11- oxahexacosanoy!

a mno)-4,5-nonadecanedi ol Q= -(CH2)90(CH2) 14CH3 OH

" HO (3%, 4S,5R) - 1-C (a- D ggga-gt opyr anosyl ) -3- (N 11- oxahexac
osanoyl-a O m no)-4, 5-nonadec- (1, 2-E)-enedi ol HO

and phai@HREtRIMY 2¢¢eptdB)e saltand esters thereof.

4S 5R) - 1-C-( a- l.act opyr.anosyl ) - 3- (N- 3- oxapent ac
ot s ) Tt O RS BB St Rt BTRREN 36, those
shownif ChiZl} B &kidhd abeutlcally acceptable salts and esters thereof.
(3S,4S,5R) - 1- G- (a- D-gal act opyranosyl ) - 3- ( N- 20- oxahexac
osanoyl-a H3C(H2C)13 ""OH Q O
m no) - 4, 5- nonadec- (1, 2-E) - enedi ol - (CH2) 190( CH2) 5CH3

16



(3S,4S,5R) - 1- C- (a- D- gal act opyranosyl ) - 3- (N- 20- oxahept a
cosanoyl-a m no)-4, 5-nonadec- (1, 2-E) - enedi ol
WO @23 ass- ( CH2) 90( CH2) 5CH3 PCT/US2007/069461
(3S,4S,5R) - 1- C (a- D- gal act opyranosyl ) - 3- (N- 20- oxanonac
0s- (10, 11-E)-enoyl am no)-4, 5-nonadec- (1, 2-E) - enedi ol
-(CH2) 27CH3 Table B
(3S,4S,5R) - 1- C (a- D gal act opy, yl) - 3 (N-nonacosanoy
| ami no) - 4, 5- non&dec- (1, 2-E) - é%g’% gh(sit oAl
conmpound of t he |nvent|on |s a co ound haV|n t he
formila OHOHO OH SRRV RS, O@xgnonacos-(10
(CH2)13CH3 OH or a phar r?ﬁeneyu{nin?:a nonaa?:cc?rép abI e salt
oprogster thereof. 17 WO 2007/ 137258 PCT/ US2007/ 069461
euti® Uses The con‘pounds( SP7the invention are
fLRr eating anyg4sisease-O-datopatdsd)-Berefdctsanoylamino)
s€l ective i ndudtinoradggnedolThl -t ype i mmune
: especially froma Thl-type imune response
associ dH,pyomgnced | L-32HgmewgiCcom and i ncreased
activationoef antigen- pr esenting cells (APCs) such as
dendritic cells, whiél4%e U]’% OWP ?Eﬁ’f’yraém%lbﬁé“ﬂ IRepegfacosanoyl-a
concurrent enhancemeft °b¥ rI'oﬂadﬁc etion.. Wthout
bei ng bound by any particul ar_ (tcn Qfé’H 1@,_@ i nventors of

he Prent on wea aie4BFLLENCELH AT

i mmune responses by Di nd I ng 0 the TCR of APCs, whi ch
activates NKT celTs and results in the secretion of
| FN-y by the NKT celds. NKT ells so
or2Cs,| vated do not subst antu\gﬁ@@ ek éte si gni fi cant
3 unts of |L-4. The3s3arRyrated DEctpwhiosy!f3uKi herhdsaaaginoy--a
amt i gen  pr esent i Tigp)-ENIngdeC- AP enesigch as dendritic
t hrough CD40 |i gand c@de®iahg.&tsenhanced | ocal
&t on of 1L-12. SueAs sRpcalc-Debieap@ardby)siN-Iaxapbrzomwsnoyi-a
to avokd negative ef freot-$5-n@s®otiZet)ekdigi th |1 L-12

toxigity and permts generaizmgpgdpéHzchBery efficient

and spéecific, Thi -typs ipe respg nsr§ o i
o ERES M Bﬁt hogensqm. 18 5.hdpY %cir'gq 1 @39{“5@%*%’?% Y

—(CHy)150(CHy)sCH3

(3S,48,5R)-1-C-(a—D-galactopyranosyl)-3-(N-20-oxaheptacosanoyl-a
mino)-4,5-nonadec-(1,2-E)-enediol

—(CHz)s

HO

—\—(C H2)gO(CH3)sCHz

(3S,4S,5R)-1-C-(a—-D-galactopyranosyl)-3-(N-20-oxanonacos-(10,
11-E)-enoylamino)-4,5-nonadec-(1,2-E)-enediol

—(CHy)27CH3

(3S,4S,5R)-1-C-(a—D-galactopyranosyl)-3-(N-nonacosanoylamino)-
4,5-nonadec-(1,2-E)-enediol

A distinct compound of the invention is a compound having the formula
OH OH

or a pharmaceutically acceptable salt or ester thereof.
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conmpounds of the present invention act indirectly on

dendritic cells and show | ess activity on secondary
WONROOCaB 1258 ct | vati on when conpared to a- Gal Cer BET/US2007/069461

a-C Gl Cer (CRONY). Non- specific activation of NK

cells is thus substantially Iimted, which inproves

the safety and tolerance of the conpounds of the

i nveption over the prior art compounds. These
Ih@i%ﬂ%ﬁiiﬁﬁes nmake the conpound of the invention
pﬁ{etdoﬁkﬂoﬂﬁayof%ﬁgﬁwenhéh heQARLMD Q)r teHa B $§§y M‘@éa&g that would benefit

requires a Th-1-type response for con I'n one
from @nbbduwenﬁudnhe06@nﬁbUﬂn$ mmnum@rmmvmntwawcmﬂg ﬁ@@fmﬂhltnm

for the treat anc as an
immungesbQRe oS it s RS Tl Y B iR gpetivation of
antigen-PRséit gt d§ﬂ§1t(A‘Pts) eedhl aspdeldtifiercatld, wehiéh %@&1&? Reitholh@ substantial
compounds the invention nmay be used alone, or in
meum@Wﬁmﬁ@P@Dﬁﬁwﬁlh4éﬁ@ﬁﬁ@herapy, radlotherapy or
[ a re.s COMMQ he ..
AR P mg R SRR RS IV GRIR Y p e bention

believe BA€ €K compbuidis g, thb Uhvenibn Inhddiite GeleotiveC Midattishmaf TUCNimmune
as bl adder, breast, colon, kidney, liver, |ung

responpeschy, BinsEnss Hafe E6RI of ARG cuhisdr actlﬁ s VT (cellnfind |refygfs in the
secre‘u?ﬁ %? $EN lyeosfoﬁ)llg Ag$ e119 aHJ)w%{,e?dIgﬁﬁ“ ce(1)1¥ %5 yact19£?(ﬁ 0§ ql%t substantlally

, sto ITH rena rver,

secretePcpatfRagt addUntsSKf IlL 4, nD}ﬁdebtﬁl@tﬁﬂMﬂDL@ellﬁefuh‘ther b1nd to antigen
car ci nom; hemat opoi eti ¢ tunors of ¢§n$h0|d | i neage,
t

presentipg (Cek h@P%Lﬁ@éhqaa degdiifie celnibraeh é&gre@dncausuaa’cm &nhanced
b e , I T I

local %eXfEBER AfaﬁHo §ﬁﬂfl rchl %ea%g Afn{)lf]yl@—g@%ntos afo?{im I}?gﬁ%\”e effects

assoc12hai with Gel1R2 to}klyllﬂji)h]mm&:rﬁ]ﬂl@ gBlLErrktﬁiri ofa teyyrpfficiamt and specific Thl -type
hemat opoi etic tunors of nyeloid |ineage, includi

iU SeoR 1892 SEBCINSRODT PUBOISE | R I A £lip otrﬁ%&ve that the

compomf@ &999 gf@eﬁtqm%ﬁlﬁet 1%1%&19%7?&16%&“&& cé%%ﬁ%ﬁ@w%@ .activity on
pronyel ocytic |eukema; tundbrs of nesenchymal origin,

secondarnc NKdealigadtivbti@s erhe nempardd tdabCad@yo saoe0] Cert (MRDISY). Non-

of the central nd eri pheral nervous system
speciif ﬁ&ﬁlY?&ﬁoﬁgor%a@Kr‘i? y L HRS Sﬁgﬁ%wlxémﬁ@ W%?h BRR{O¥FRgthe safety and
tolerane€ BPARNEBSun Rt ele 159&9105’0%%[3 gﬂblnzgd E&hARIER.
sem noma, teratocarci noma, o0steosarcong, xenoderona
pihgse ptopstres nkzéqeathocbmpblhmimf the hyvanition fpattiqutanlyawseful in treating
di c%ﬁc r and p05| s.Sarconm. In a preferred
iseas IS HEWES 2t el -BRACTPORY 18 €Wl t unor such as
HﬁQﬁ%%odﬁﬁérﬁ' MRMBnRouRdL8stheGRV&ItIBAMRe us&hl for the treatment of
proliferative di sorders for which the conpounds are
canceryegf a$ anthtimdagelgs forankibimg the gmvx{tb af ttmqorb,eqmdgfnr the treatment of
cell prﬁfl e%atltfa\llsee%lls rﬁg rsglszl"ge Corrfé)glqul(iass %; thaesglg\lggac%lgsrhlss @q ﬁlgcpdo Honé or in
combiitidh ivfigr @feh@mea@ﬁofauaiﬂ@aiaw dfimatieERsplyer osi s,
pul monary fibrosis, arthritis glomerul one hrltls and
pdere. speeigicalhy, the samepundsref the Jnvambien gre ppeiainby tertreatment of a
- U th 0
vanetyﬁg?e) ?%{ gﬁglﬁl(ﬂ'}l?@ t BQ{TH&II ﬁec? F%us?cd#é}éag gﬁeésh Qsl ﬁg %d%Jr %Qeast colon,
kidneybtivér, Wingainchrding Qﬂalﬂ/ Icélallurlgm‘aﬁcér; oossmhldcele )hmg%aﬁaceﬂ; bsphagus,

o ounds are useful jn trea i ng ral infection
gall bladgrEeoyapy PaP%“teF%\IF%“iCH]Iéé fenyg r%ﬁdhver rRFEHO AT eRiestate, and

skin, Mk[MERS s ﬁﬁ?&h a@elﬁlc\!{rcl-nc(rﬁd Sﬁerﬁﬁf) 151@61 tﬁﬁ’loﬁs of "%%hlﬂdl 'hneage
LAV or LV-1111LAV, or ; and other isolates

includizg cleulsgmily \ﬂcmj@ 1ymphoc1t1c leukemla acute lymphoblastic leukemla B cell

lymphoma, T cell lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, hairy cell

lymphoma and Burkett's lymphoma; hematopoietic tumors of myeloid lineage, including
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Picornaviridae (e.g., polio viruses, hepatitis A
virus; enteroviruses, human coxsacki e viruses,
WO boonosi2ssises, echoviruses); Cal civiridae (e.gPCT/US2007/069461
strains that cause gastroenteritis); Togaviridae
(e.g., equine encephalitis viruses, rubella viruses);
acute ahdl ashirgriclagye]Gzefous Mﬁ@rﬁﬁsvhfyidﬁﬁ%plaﬁﬁcﬁﬁhﬂinid hﬁd promyelocytlc
Vi ruses, :yeIIOM/fever viruses); Coronaviridae
u

leukemigp (AR ¢UBESSPChYIRH ATt NP kg idbrgsarcaray .ae@rhfr‘bdomyosarcoma
s

tumors ?g?fgg.a{iéngaﬁ l)éd B%{]ﬁ)&lﬁrsaés 0 g rs}\éértre{/n?(ol\?llg%lfiglge S?Xé};tblgg%euroblastoma

glioma pad achwinrenza; vﬂmnaﬁmnsnmmhﬂnmnmabnmnmasmﬁsomarmmmnaumnmna

osteosa{cg?qabé%tgo E%];q)r?l gpgé%grﬁlgﬂﬁ%;g%)@’oagg&:(oglgy)%}?}yrg{giagﬁgaﬁgr Sancer and
Kaposi'¥ Ishidsfs; Irpb’rﬂﬂ@feﬁf&:({ Ut gédurf?:lﬂ qg@%bﬁc‘é??ssa aPfd MAhSOsuch as prostate

viruses); Arena Vvifri hémorrhagic fever viruses);
cmnmoﬁa@wbmmmnuﬁmmga reovi ruses, orbiviurses and

of avi irid Hepadnavi ri dae . (. ti,tis
B PR SER ooy tnev DoV RICEg) Ay T Pt re not
limited (& a5inl dnOpBstatél Hy‘fbél%%smp@irﬁﬁq)iﬁﬁad/dnbﬁh%@ﬁ])s pof\FRBRYhéuré @romatosis,
(most adenovi ruses); Herpesviridae (herpes sinplex
psorlasm Vaseu moqj[hamﬂl prohfgﬁn@@qsgpcmgq ayithy jaghegosclerosis, pulmonary
ﬁbros1sCX11£hr1 sg%cl)rggrlu of ﬂr%ﬂd lCXf SidRER a}ld resl?en)cgyll ridae
ari oI T US e At |a v ruses, "pox Vi ruses) and
Irf hﬁQNérrdnﬁtﬁﬂlrﬁ@ltgtheAfdhhpb@ﬁds Sﬂ\lthéemf/é?dtﬁh até alss)useiMdor treating
~uncl assified viruses E ., the etiological agents of
mfectlosbéﬁga%rlmﬁlu@ﬁ&b@haﬂlr@ andmoasviral ffedtigant of del t a
S e f.ec S It
E(th g%({:u%li)ﬁ, éﬁé g’g)mm&st ﬁlge él@ﬁ‘éfﬁf Slﬁ l%réa\fl?lﬁ gt dfgcglo% caused by
retrov1rhia|3 akeid,i Bur(la:ﬂl ammﬁedetﬁceermgl viyustg, asushi dst HiHV lc K:ﬂﬁs referred to as
2=par.ent er transmtt ati.tis

HTLV-Rr fak cand IV ERNG ar BB TR ingC GG ifaldes) fuch sgoHIV-LP:
Plcomamd%g(%g glﬁ&%é glrﬁ)g / }t\!,?%@l@s? Aqg%ﬁénter-gbﬁ'ué‘eg W@ox@ﬁckﬁé"@mses

invention are also useful in treatlng bact er1 al
rhinoviiusés ethomsisesy u@ aldivioydaklk igc clrans éhat prhgr ga,stchntahﬂls) aTogaviridae

bur gdor f er i i onel | neu i acte ia sps.
(e.g- e(qv’e“"% enﬂﬁphf‘h‘ibser tsg%i & eﬁz? 1%?% kﬁ‘v ee$ b Ut RERS  VITUses,
encephdfitiskatis@des,, Milosor @&fé@e)wrugés%p hﬁoﬁﬁﬁ@i@idﬁe é'rgeuseoronawruses)
Nei sseria gonorrhoeae, Neisseria neningiti
Rhabdopirgiagr (eeg. ,rrmmghro@tem@@tls Sirmegst gelvec ursrusepy o@lécmgda(eef@g;p ebola
VlI'llSGS@t %Ell‘ gglg(ééuse %tStprale gfgl]g%gug§l(L?Sl P e V(ll%’SOUIHGaSIGS VlI'uS
respiratStyr %ﬁic?ﬁzﬂoﬁtlﬁ;) f @ﬁﬁ@hy)ﬁovnﬁlafee([@tgo G@ﬂl@dﬂl&a b}@r‘dbé‘s) Bungavmdae (e.g,
Strept ococcus (anaeroblc spsbg St rept ococcus.
Hantaa HisWgepriiuaga visasehddehoriresesgyd igae (varsss); Alehg wirigas themerrhagic
fever V?IRISE’,S) sy n@% ’n?F ovillB&U r@gg@?rg%u 3Rd - roglfln%géssi' %Hnavmdae

Haenop enzaé antraci
Hepadrramryd_ae kQHep;ﬂﬂmu&mhmphtHaevovmdaac@amehm&ﬁ)e rI-’rapnvammdae (papilloma

: Er ysi elothrlx husi.gpat hiae, C ostridiu
viruses g yorh yapsss): é%§PY1F18§%{rW?SéP%‘?ﬂ°V“E‘?‘?§% iRy ajdac (herpes simplex
virus (ﬁg"v?gﬁ%a 2 Kk ghsiig! } Rt NGHRD R Rfhe gald@ithd r(@M\a) herpes viruses');
mul f oci da, Bact er oi des sp., Fusobacteri um nucl eatum
Poxvirigse é‘{mm[ﬁammms vagroma |vifusgspripsx Vﬁnsp&)n end Ipdoviridaauifg.g. African

. reponent rtenue. eptos |ra n S ISra
swine EREPRIETE B! MM GirerSRREY G /S ' GRIFREE aghBh 61 Shongiform
encepham}f)aeﬁfes Qm@ageau(sﬁrénlameﬁwﬁ% gﬁ@.?h fo b L@EfBETRNGellite of hepatitis B
H st opl asma capsul atum Cocc oides inmmtis,

virus), Bhasegenjcesl denmat inonds shepatiis a(ﬁ}qﬁs al tintesrdlynttragsmitted; class
Zﬁarerg?féﬂ&gxg%%HWG:“ Eln S"r dep ?I?IHS 8?&?60 4 Iﬁ( eﬁlfd r%llagedl\g%g&t | f(ﬂas%rowruses))

ons cause
i nfecti ous organi sns such as protists |nclud|ng

Pl asnodi um sp., Lei shmania sp., Schistosonma
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sp. and Toxopl asma sp. as well as yeast and ot her
fungi. In a preferred enbodi nent, the conpounds of the

WO pooensizes are useful for treating infecti onsSPCHUSI®AT/069461
by a human i nmmunodeficiency virus (H V), hepatitis C
virus (HCV), hepatitis B virus (HBV), herpes virus,
rBepiongtoonys siythe yiveation aretsgso \lRSYA! in dreatirgy tacieaial Infections caused

ot her enhodi pents, th anpounds, of the .i.pvention ar.e
by HeloBpp 1 D ORT oy SoHED: D T rog e b b Paeff aos (e.e
M. tuerddiodis,t MPevhB8S PN SBtrE@IIueeNt VO lkagdgin MS gé‘@%ﬁﬁ@?,d @fh%%lylococcus

al lergy. The therapeutic and prophylactic nethods o
aureust NeissemaegonphoeanNleseug gebningitodisjlustetia monogitegenes, éneptococcus

treatnment s. JFor, exanql an anti-cancer treat
pogeis; i ERec SIUORRELDr DB e RS SHELFRre (DR B tisatococcus)
Streptdtdeelisi (Vi fRadp) 0 Biréptbbocehie Frchay MpwepRRERE bovis, Streptococcus
radi ot herapy. Anti- viral treatments using the
(anaerelyerpprub d&epiocedsts praveaiac pytbagdnenCampylpeacieyery, Epferococcus sp.,
C inati j FI\- a . - nCt | Lt -
P“Md?ﬁggﬁeﬁhb ge%m%%ﬁngEESedﬁgﬁkgg% Voﬁ?ﬂﬁﬁgh#%v%ﬁgggﬁk %amnus
antracid] sorypetacteditsn diptalidraeegbiydabactsniiny 3pGi Mg sHOIFER tinGispathiae,
i sing an_i munogeni cally effective amount . of a

conpr ul ) .
Clostridgpmp deHEnETs. Folepid R fofaninBnternpestehagrpgeneankishtiFts ghgymoniae,

I Lyl a I e, or I.pl-ent bl -
P VSR W NS 0 SIS GPELBRED! Sl
monili RCI)S2Eoheta gkt diulub despontma gritamsst dapiospirdybigmontyces israelli

adm nj.strati on of _conpounds and conpositions of t
and FFRRGLRUE o Er S Ruder T 2y BISoioa) (PGS Gioe i, Livptococeus
rwoﬂxﬁﬁh@rﬁhMop@&ﬁﬁV&@9H§nntnCB&ﬂMéﬁMéaﬁmmh@}ﬁﬂa&&ﬁ?&%‘dmnmﬁﬁdm,

subcutaneoys, transdermal, intranasal, transnicosa
Chlam§iliadtagkiimafis; €endifla @haimiccal ), and i nhal ati on

Pr.ef er abl oral .. transder mal.,. subcutaneous, or

| Fiasommegity et ha e i wer ip deaie Etogs glised by other
infecti&® drdaibms ki HUisréristd int RS FBAInIBum $K1, NeRBMERMASD., SEhistosoma

nasal sprays, respectively). In sone cases, the
sp. and: benslAsH spags Wl ghureseidndiother §asgenei ¢ dendritic

I I . r ' ipLr i .0 .

A Brertfed HBoifRent, LSO BHGIY o (B TAVERHGN RS kb ror weating
infectivhd Badsbé b0 ATQLMNGES in@un@lefiolwntheide BITVY,i kepattis @ dirus (HCV),

.bind the conpound through their CD 1. d nolecules. |
hepatityfg yaus dERYd IsHRCE JHBR dASRERQFY Bneyed vigs BV}, 9e Majpaia.

IRt Bfﬁ}&e %%%h}f%érﬁ@n&fﬁe&f u'nfﬁ Oofpﬂlte' Fﬂveﬁﬁon Iapé (¥l e treating
transfer can be éither local or systemc.

autoimiRnarendiseasts walchcegpos at Tiehgysotdspomde sfageofitoslnmich ars asthma and
oral adm nistration of conpounds and conpositions of

allerg¥ he i nvention include capsules, tablets, pills

pﬁﬁqﬁéﬁ?e@fc%lilp?@hyﬁ&ﬁc SHHRRAIR Iof Ad BFentioR BH®R W3& Inonjunction
dosage forns, the active conpound of the invention can

with opfeer dehatnxeds. Wiar hexamples agt antinganieretr¢atmenisesomgithe compounds of the

Xxciplent (or carrier).such a odiumcitrate or. .
presenfy Rl ariRoui R Embi Sy o SRR LR d@Pigterpy. Ani-
viral te@fm@XATRE theSERNFAREs of A PRGent SHENEASE caflibdGREE in combination

mannitol, and silicic acid; (b) binders, as for

with ligk-antpdaémenar boxynet hyl cel | ul ose, alignates, gelatin,
qglc\é\rlljlu?%tlupr}/ vrvgtgltfled Rftiods of the present invention, the invention also provides

pharmaceutical and vaccine compositions comprising an immunogenically effective amount
of a compound of Formula (I) and, optionally, an additional immunostimulant, carrier or

excipient (preferably all pharmaceutically acceptable).
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sucrose, and acacia; (c) humectants, as for exanple,
glycerol; (d) disintegrating agents, as for exanple,
W@QWrA3ss , cal ci um carbonate, potato or tapi OREI/US2007/069461
starch, alginic acid, certain conplex silicates, and
sodi um carbonate; (e) solution retarders, as for
Modes@X atmimstp@bal fin; (f) absorption accelerators, as for
exanpl e, quat ernary anmmoni um conpounds; % wetting
Miesier of adrimgiration o peyppounds YA CRIPRRSHEANS 0 g‘?f igrgeiopgnelude, but
e a , X I o]
are noanﬁﬂﬁgeﬁ{, ?nr?lf e&t%art]l dqﬁ%‘}eﬁ%f Iuétgazltugsgﬁlafa 1?%1? tgl?g%% Ldb'autaneous
transddnahl(; intaahwail, uranshearsalt (@ clukgnesial andhwanlt and mhnilatlzbn Preferably,
an oralnfrﬁ sl%}erg])éalll eﬂ&c&t& eco%lfs;ortlp[]éa %t@eérgg{r@aéﬁkfgétlg u§eé{) (Ccs v1a solid or
liquid @ﬂﬂj BihhigtiodshkHosaekes! 8f 'ﬁsﬂ%r%’ss%sﬁmélﬁeln some cases, the
uffering agents. Such solid corpositions or sol
compomaxtsp @si t bonsulsddatwidr @ysgemeiqardend»nmm ocsaéls ddsldowdrk cbyc dransferring

. be oyed fillers,in SQ
intravefGysEy TS DR oib s Al G e B8 des PRl i Bbccogppounds to
allow EHeI Kendsitigagell as ARl |théi$:oﬂl|p8ﬁhd“ﬁ|u@ﬁgﬂ AReiV&IYIY molecules. These
et hyl enegl ycol s, and the like. Solid dosage forns
compoglybi;)agg({ tdebiBts  cells ag@eghelbd)‘gs lymté%/encmsb{ drangiggred into patients.
Intravegousﬂtlr’lalln%%rc be elthepﬁc%%glagr%g/st\émmtlc{] coatings and shells,
as enteri ¢ coa her suitabl e coatings or
shells. Several such coatings and/or shells are well
known in the art, and can contain opacifying agents,
Pharmagentigah gOrAPesions of such conposition that they rel ease

KB ARSE ERTIBHA Yo Ak MR200B R0 and composiigns of the

inventibntigdtdenedpstlegablets, Iallsiqjoasyim EAnD S, axﬁxsalpspbsamnei In such solid

dosagesgb eddh% gg‘uv§n OSI L g Q)? m{nggletgq?lgca%glaﬁ]u@cggs dlﬁgé%@ g{gio(r:le inert
customkaf‘y é’k%ggeﬂt RoMBaEhi&) ?t%%@%&'&ﬁﬁq%ﬁté’ Bf"limhlhu%pﬁﬁ&ﬁﬁét@t& (a) fillers or

ne or nore of the above-nentioned excipients.
extendtns,qzw fir dzsaple, fterches, flantoser slcresdnizincsser aangitolj mod sidfeic acid; (b)
sions, .sol uti.ons

binder§ & ER RGBSRl osd TR0 e oho P pyoticone

sucros@@hil ¥€ackH '(@’)C}Hﬁ‘l‘ijé-’ctanH1 8s fdriefibtnpled oI5 8&86]; f(@)r diBin e ats as for
inert diluents connnnly used in the art, such as water

examplgy agagtalgal; cglgm\nemrbonag@ Patsid @rzqap]@cggtgwbsalgn@c acid, certain complex
s111cate"§‘r@'lldis;sloFiI Rl ?%hrb&? )ﬁ?}rg%ll % aﬁc? | thlce f%x%qu %érgﬁﬂlr B%{)sorptlon

acceleratoe gl for léﬁzﬁﬂp/lb b)tﬁﬁé'rﬁ&ty&amlﬁbmnﬂﬂ esregunads)| (g) vaeftit-mg agents, as for
buty Ienggwxcol di met hyl f or mam de, oil s,
exampl@aﬁ%twcadf and el YsisEQd depnigptearats; GLlrdpRIbens.|as f%fmmpé% kgolin and

I , t
I T e L T
polyetiiyadrteyglgcolsl esiien dawfyl safde,t @anmoxtures XhereeS Iafthe hﬂSee of capsules,

substances, and th like. If desired, e. Co Sit
tabletsg 370 bl flitc RGEhs®a B0 ape, 3 %%mnwgl%'%ltff%@gaggw Sieh soli
compo§ifibhs bf Xélﬂgcﬁﬁﬁjosﬁﬂﬁl@QHﬁ' D sRGRRUS thEWEREGH%an be employed as
flavoring and/or perfum ng agents. The conposition may

fillers innsolftu ded Aardaft Médegelatmscagedlenesing exaapionts Sudht zshlaetose or milk, sugar
carri.ers ude | ecul es ch,are soluble in

as well g3 digh ?18{?F§%Wylg§g/%n$§erﬁﬂoﬁ%?ggﬁ E r\ﬁ?‘[@ E‘h ¥si ol ogi cal Iy
FetigPdbLe forass SlRhi e ehbey, Qirllseed heapsdles,i Sills PhRf @Fakle¥ can be
is relatively stable in the circul ator systemw th

preparedhwitl cegiingpapd phedlsnsichas enteni¢ eoatipes ef ¢ erawetéble Saafings or shells.

s SEECTPASEELEFy) BEAIE, 500 L, Pl MO L PR cracin

agents s aidich@nldo bolefadueh composition that they release the active compound or
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preferred. Suspensions, in addition to the active
conpounds, can contain suspendi ng agents, such as,
We@rwony1288 ed i sost earyl al cohol s, pol yoxyet hyl BEEUS2007/069461
sorbitol and sorbitan esters, mcrocrystalline
cel l ul ose, al um num net ahydr oxi de, bentonite,
compoangs irmgacertdin ggetc ah i ilam]linhheracﬂ irke. ddtayx¢dumesnaf Examples of
embed 1312 %Sglglpgﬁ %%WFW?&? {:Iu grg(rjpg }%peg%:gubgtg e(s:%n %vsalxtesl OHISC active
compoBHRPQRI 418 b&seh GhicRRRcAPSulall GO, G aPropiiath, n\gltltl BSe or more of
conpounds of the present Invention with suitable
meahn@ﬂnmﬁxma1Wﬂ@nm®XC|plents or carriers such as cocoa

tt. ol Iene ycol r..a
IR A R T S P R
emulsib@TRSLAH SuspahidrRedyelRl ghd dilids. Intdtiien 6 efetadlv®Eompounds, the
vaglnal caV|ty and rel ease the active conponent.
liquid dotrgedpmsoras eutainhnet fdveniaremmenky usen Jl@éhfp 8¥i, Bugh as water or
other soR/nR{s §oe1u91|f%‘% o gtl a%ldleYn GRER! stko? ex‘ﬂn RAHGRNS isopropyl
Ut | i speng

nohaqueous I'ons, speTS|ons I onsor

alcohoB mHy$ taBonaténthys aestate eben@?lvhdﬁﬂﬁ‘sl foehzyl %@ﬁmﬁtd priplyleieglycol, 1,3-
into sterile injectable solutions or dlsperS|ons

butyleregbwe elimgth Yl;femamdé oify B RRsti. Refelsersbald, sionpdmt il com
S.i1S t Sq OfnqV in I

germ 1 yo{% E)gr g:lggggn%% {/ngol%gga%{ol il hglb'gégglgr\ﬁh%)rdr%%m alcohol,

polyet}g,llc;rmgl'ymb],s aad dattyheacid ichters, of$urliltah) Ioe rrnxbut&srce”&thesEZSuMnces, and the

: 007/ 137258 PCT/USZOO?/O 9461 hereof table ails
like. I?sq%éﬁecg %‘GI PUBPOHIN SRRy 450 dRgludn @dipy @%IFPI g‘g’sﬁérgetgﬂﬁ hagents,
emuls1ﬁ§n§£rﬁiyéusll9én@ﬁ{geagent€ r QRRlenfrlgU i drdheCRT/ 0P BerfhHealsBRd,

for” exanpl e, by the use of "a coating such as IeC|th|n
Bihet dvenposiont rean medudsf a chreier, egudafimdd pardin. chatablezenriiers include

th ase.of dis I ons and the use aof .. . .
macrofEp 8 T TpoBEEE Polie FBResSVEED S Helpaphgiclogically
accept&tfle, BasCRIRRUNErGh. THE chitée Prdfefab %nfé' 1ed@iveldi HEBIBNA She circulatory

pomders sprays and inhalants. The activeé conponent
systemcwith 198 aseivntabdel plaswa halfslife tfab Plsarenerd iSurly maC(cen@ecules include but
are no?tlﬁ{l][edetocgg}gla Eécﬂﬂ%) O\Mlé 'la{% QM §<5r% t?r? tﬁéal iltg Q/?t?le&)rgip an-trioleate

rer and any eserva
preferrpd.opel | ants as nay be reqU|red Cphthaln1c
formul ati ons, eye ointnents, powders, and sol utjions
AUEDAISIOBS,aB ALEHDN i B aangmf@uwi% ﬁ%CQqﬁ@ns?B%Pﬁédlé‘fé agents, such
n 0 h n n e
55, o e ol Ry B lenk " SO h&D Sl ® st
microcaﬁkm'llmmerllatdse),rahhmmunimbtahycbnmde, Hentonh&e,cepat- hg/a,r, mtgac:tnth,sand the
artlc Iar usef ul [ asthma or allergic

I reatin
like. ’étgfﬁsro 9’&3?%%@ A ﬁélS%‘gi?@Est“igegn of the particul ar
G RIsRIGhS b r&lt'élhadnﬁﬁfsﬂytll(ﬁfs' ﬁ@%r%%@%uﬁbsft%s wh1ch can be

desired dosage form i.e. on whether a solution is
prepardge by swmaking) thel rcgp@ogmdsagf éhes preaynt( awegswl )>v1ﬂ1r sutble nomrrltatlng
nt ment ,or ied in the nas

excipi GBI s B Brcoar b Barelir ol ERBuL D R aigoR Wax which

are solRiTRl &MBfrf RimpoRdtSrep %ﬁpﬁ§lﬁd DBy d}%?é’thre A TReleBére Oelt in the
conprises very fine |liquid or solid particles carried

rectumisy vagipplopseity and refesse thedetive gameppsignte to a site of
t@o%e&%ﬁ%ﬁlg gulﬁl%@ fo? 8£1Je8t%ral YX]&QIO% CQH ggﬂgﬁ&:u;ghy%lo 0 g1(?aﬁ1?/ gceptable

sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions, and sterile
powders for reconstitution into sterile injectable solutions or dispersions. Examples of suitable
aqueous and nonaqueous carriers, diluents, solvents or vehicles include water, ethanol,

polyols (propyleneglycol, polyethyleneglycol, glycerol, and the like), suitable mixtures
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this invention, the aerosol contains the
t herapeutically active conpound, which can be
waele®sosxeesl, suspended, or ermulsified in a m xtRCEUSIH00E069461
fluid carrier and a propellant. The aerosol can be in
the formof a solution, suspension, enulsion, powder,
thereofovegeeatile 9ab i(hch pk epiae ail) and ifjectatsolosgamitpensteduetnad bidyl oleate.

s B e S e Tt B i 0
mamteﬁﬁn%@'(ffaf}l%r Ye hfr@tf aftfc1@ sﬁ@tlheﬂ% ca\o/@rdfoéiﬁaetréi&%s afd by the use of
prope | ant s to one of Int art can

surfactants.| i zed. Exanples of SU|tabIe propel | ants |nclude
imted t r.ocarbons or r, suitah

not
8%‘?2‘:‘5‘1 O o a@B‘CBJf ‘?‘HB“%?E%’% i azéampa%qc"oggﬁhe t“PwV@mlon include
omtmeﬁf%s %gﬁzdb&@' Lpragy aRe idRhgdten ’ﬂﬁ@' aByved E@M’F&idﬂg cn MR H@ni@d under
|ver a netered anpunt. he presen i nventi on can
sultablalcsmilb@lso(argr,l séatile gondafierts) aflthe?ophysméqglcaﬂyl ashefitablaparrier and any

instr At t hat nerates very fi.n artlcl
presersgfok T 1ol PP BTG P, B0 G OB 6, eve
ointmehisdPbders 0mdakdlititthst fte akongatngsated ab |’tb@1rignWﬁlﬂ1hl BB stSpe of this
dlspersed as droplets. The small droplets can be
inventigar ri ed by a current of a| r t hrough an outlet tube of
e T [
‘rqglg pcIBr g?lcl)llrldzs fthe %eﬂf't‘r’%%h |e r@laggﬁég{{] g@ﬁﬁnﬁd i %old Suitable

for adpiigierios GypPdBAkIiEN o€ ﬁ)meﬁmagull@rg wihish BopERticLNatdy Oﬁeﬂlhe/hen treating
invention, with or without a lubricant, carrier, or
asthman o, BUSTBIeNEeSPIEAP Yh@iSeadrs: ninst tlesdon o fathpeieriularexsipientpin such
Q08! 07/ 0
o a1 4 R ST O e 0 Rar P e AT oF o bg used i
drops aoasve sprapfadroshdyocas 4 euspeadon, miistirent nggel fodwdagiplied in the nasal
phar maceuti cal conposition by inhalation. For exanple,
cavity.a powder mixture of the conpound and a suitable
RONH&EHs At reddGRzASpdRESOSSH B cRlpBIyed BRWMIPBurpose. Such aerosol
presented in unit dosage formin for exanple capsul ar
formulatiorc gemprisggesry Eng hqgeil ait $alid partigles samied lr/aa: lpsopetlagngas under
he. powder.. ma nistered with
pressutf ol @, AGHERusbugi R Fret PhEmfbhtalAEo b by fagioved in
this in@éntioRe thé\e@fdlsbI0BoriTaiYis RBe | tRerbhdititAlyMadtive Bb®POIMdZBhich can be
parti cles fromabout 1 to about 20m cgr eferably from
dissolvgdhosuspanded, gbemulsiftednin pAnixtyped| 4 floide ptsoan ?r@fhta prop@llant. The
n f V% (Y y
aerosof:%%)n%%eﬁll g% 6 at Iolg: {Aeg&hbﬁgn% %Qﬁllns teé{uz oﬁj c? 8F13s§m1 -solid
prepardtionh @erddyplst digplopdd” AvVEBQiiSsens uhvemmcane[@usteﬁﬂed for admmlstratlon as

i ntranuscul ar _route, |iposones can provide controlled
fine, solbpsticles g é%geuléfm@ﬁc‘ab&ﬂ %?ﬁléaat%rwgact 8¥ érhalienle Yeugfetypes of

prOpellt)ah@qinBQfl' t0 q)ne %@ diil1SHY6E ol REn BE A 1?%(? %%Bxgtpféfs off Q&lt%rlé'lgropellants

ting t concentrati on O ree ug In
includdy Ibo‘orslfnbt bBaurted tq ppdroneBosan calhdr enitdbiegdsi Bsthe case of the pressurized

di.stri bution of ndu e of .drugs,, in
sesosol, i dasei kY bt deraBrEo Aty vidie Sihe fndelivss e mefpaed amount

The preQAY &Ve8HGE cAf alsd lB@ r@RYed & vt @Weh iz SPhitk §AME Mstrument that
drug adm ni stration. Wen adm ni stered by i nhal ati on,

generatehevetyl pasloquad pericldsef tsabstantietly vademn ellmgn ma$ |Pps¢fdrably, a liquid

contangrég osc!gé{pggll’lcgacg e’[fl?? ﬁzgr?t\l?%airs] d?sﬁtgrrsg gf yrop{ ﬁsgﬁ Ffsmalll .dFOé)lets can be

carriedfByai@dreh € di0thESugh@nsRvertabe dﬁhé netfulizéN @he rdsQltinB@nist penetrates
extent the dr utg is sequestered in the |[|iposones, side

into the:feppigataryrteachoblde patignapi d upt ake into the respiratory
t}{l?e(f‘ﬁatﬁf@g/ ?b&&@&tc“oﬁﬁ)‘&ﬁ%ﬁ containing the compounds of the invention, with

or without a lubricant, carrier, or propellant, can be administered to a mammal in need of
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reduced. An added advantage of |iposone for drug
delivery to nucosal tissue is that the |iposone
w@fagess can be nodified for increased ti ssuePCT/US2007/069461
stickiness, to enhance the residence tinme of the
| i posonmes at the target tissue site. Several nethods
therapy.drhip embadi'rrra:gt o the siversomicdrhbe cdrried petdwdh ugoaventionalvdevice for

adminyGriZE Gpdr 4 EeBHAEHEC L e peon RO by Pl FOEREaRBE, @ powder
mlxturE eJTylﬂE aloatholdd addi 4 k@bRf paRdIAAHRBUSicR Uk  BEtosel BE s%élg may be
be entrapped may be included either in the lipid
presenfedllm ynitndashge éca'gelmforaexampbmapsular olr qeg)ndgg& d.¢ gobadin, or blister
ueous dr at n the as a

packs, BT SR pHEPFhdsd fheV ittt sttt GRS & pitupaer

Mk tdetROE hdraist@EbE | 188 coMpYends drathi NBvdneibe MBYEBEaN She form of

si zes between about 0.05 and 10 microns. The M.Vs nag

um

micronged pgmyf},@('f(;gngbgpt Prip ey @gum; pisieraily yrogyabout 3 t(.) about 1
1RTR9E0 ¢ ArbBRinciEThE BlhBmalbr MRTR! ARG, S URERR by fhosomes
or micéliap@aidrssi zi ng down to about O 2-0.4 mcrons is

q@ﬂerally preferred. Ljposones in this size range can
&t e%qmlmseqaedoyp%%%ragb cithelodgh the 0IUBVERWSo rﬁ“é@‘HPII*POUS or
a b

1ntramu§hl1fa? rr%%tg l\ffoasblglrég 6{11@9%?%(30& g??c?b I%E)’ﬁre vﬁgﬂ oflleﬁ&pgﬁmfted drug

over aadenteridst etlreei penbd am&dﬂmthllcgl th&ablez effigcts Ofidbe tdmes, by limiting the
| i poso 24 WD, 2007/137258 .PCT/ US2007 06 461

concen[traf eBﬁln?%mptihS g élatreain% BOSOBES |98 3 f1 thy éﬁsue distribution of

and upPdk&’d @rdﬁkgsymuas {HifpEhYARY %\Qﬁ&lﬁ@t&@y, m&&&%c@%nhe cBnddifnce of
internal” as well "as external nedium of the |iposones.

therapyl:lbegélownggipsfscfteemtmmrsg arhylnts@aseﬂl ected from sugars such

sucr ose r ehal mal t gse, ..,manni tol ,. .

e atRirsred iy RO 166 FPfiom T dg  ailbRA b Brdine to lipid

compo@ﬂh}éﬁ’ Plode RGN &tf@?ecﬁhﬁl‘g hea Mc&@@l&’éle@seﬁd@é"wﬁﬁ:h may vary, in half
ethglene dextr an, g yvi nyl pyrrolidone,
life, fr@m m%‘v szb}réttmspveg@ladadﬁ Furthssetocthy sisient Bet ng ¢s Aegpesiered in the
I

liposo es g e?%gts ngél%ﬁvﬁ %}g)ahjé)ga;ﬂea tr%ytlhﬁ‘gé ?ﬁre f}:i %gcic:[g?n%ﬁlbloodstream are
rahmeﬁornulatlons The cryoprotectants are introduced into

the intraliposomal aqueous | ayer durlng t he

ik padesk pdvanie erfplinosemsoos rivde ipliveynly fmeese! tissue is that the
11posor‘éx¥19r@£cg% QG :Btgtrﬁocﬂﬁec‘ds A\ 1ﬁ&e5§%dtt[§§u$%%ﬂ{ek§)gucggﬂig@ the residence

he cryoprotectants are 1 ntro uring
time oﬁthehﬂosa)inelstat theitopetpssdcwiteed after the conpl etion of

| oad] ocess. The desired cryoproectant
Veré[ §gﬁ fll‘?f 3’6%3888 lipggoFR Wé‘i‘cﬁ&ﬁ@Be%ide‘{%ére own. In one
metho@%ﬁ&!&%mﬁhﬂgfl?ids@re éé})bsltécpﬁ’ss@f[ﬁ'ﬁ fifHORAR: Ged OF a[“ﬂé&t hﬁ’cﬂslowly
di af i i on he |i posonmal suspension is fi

by
rehydrated by wilditisn afigh kquephd buffedTheGitgto ho utkdpped ormlbe mcluded either

. fornul ati ons co t he co nd of the.inpventi,on

i the gy R i (GG Lt ditel SO gorh B asali et Gn e

case of W hREPHIO eSS Tae MRobGHed Hat FIHGNRRS ini@tilaMellar vesicles (MLVs)
i mmunogeni city of an  antigen in a manmmal, which

havingnbethiogeraonp riizes sbetwaemiabpuig 0the alﬁérh@alrm@r@nﬁ; oi'he IML¥st may be

subseqhgﬁ‘ly processed, typically by homogenization, sonication, or membrane extrusion, to

produce smaller, more uniformly sized suspension. Liposome sizing down to about 0.2-0.4
microns is generally preferred. Liposomes in this size range can be sterilized by passage
through a 0.45 micron depth filter, have less tendency to aggregate, and also may show more

favorable organ distribution when administered intravenously (Gabizon). Once the liposomal
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antigen and with an adjuvant conprising a conpound of
Formula |I. According to the present invention, the use
w@toocospstinds of Forrmula | as an adj uvant r eseCT/BES1007/069461
an enhancenent and/or extension of the duration of the
protective I munity induced by an antigen For

I . C O
o 5 L BRI B0, SO A0 g oo
in the inerdal aelviell as eﬁeﬂﬂl Inedipirt @fpkslipdsotnesor or viral

anti gens, or DNA construc r ESSI t hese anti gens
M%@é@m&m"%@ﬁn%% 5l ?Céeqt ﬁﬁ@ﬁggtrééb eyicroppdrehalose, lactose,

maltos@%%&%t ? QBdé:)@ﬁﬁrHﬁcﬁlté d&RAP& conjointly adm nistered
ny antigen, in particular, with antigens
déreser edyopraentants ey i abses bagehftm%rlo rSUthl ras e yellyylgpeglyfdle dextran,

ove, .t he a uvant tivity of the conpounds of the
pdyv“i“ﬂ\?@ﬂf’ % yéltr‘t’?yemf h | east in part to their

attteté & oﬁreteeﬁhenﬁey eetds/e@mo%toe@sda NTbifBsiat ed and

dendr i cel | -nmeédi ated antigen-specific Thl-type T
o%mnoraest@ omyeiortherdeaned witew &k ¢zerdsyipg mlselsposmabf@mpataedns

s e RN e R i i o bl AT stk o Aep ring the

preparfioRSENEmpHVERIsoiRs thy @ekl ehege @r}ﬁo@tcﬁé‘dtétﬂﬁ disselyed ii®mhehydration
Thl -type i mmune response (i. chieve an efficient,
media. s@i@emﬁthc thig arype@éﬁctazﬁwaraettr%w% ﬁur@ﬁg theeliafigatyy performed after

/ 7/.06
the CO%@%E értlg’f l%g %l’lf) qﬁa&‘@é gpqcllf_:s% 21/’}% é%srl e@; O}%?)%Aﬁg?’d%ﬁtﬁga%ﬁ?m 11'1tgpduced
by thé cmalhangedof secantany boffervali ey Obostemdr kispenioel fosmulation by
he absence of enhanced ] L-4 secretion), results in

dlaﬁltrﬁtmf gé‘%élaot%%aéISPSZ’é’éFI‘é‘}/tS&I]&Q|“étPtV§/al%?ndalé’Pli’lt}%%eéld NKT
ttlﬂsndnnhlscﬁgm%p ﬁitlg{J T | 1 tH‘e' c%mp%ﬁﬁ@%f’?‘leclh{/é{ltlon may be

ing the conpoun ention very effective

freezeddneétoanci ng i nmunogenicity of various tunor and

i nfecti ous antigens characterized by | ow

i mmunogeni city. Furthernore, the activation of NKT
Adjuvé&flls by the conpounds of the present invention is
_“L_HEEEhdent on a CDId nol ecul e, which is nononorphic

dihsrigy éminviudher BrOV(dP@ractebtthpd fadgugmentma dhe imsmnoaengs?ty of an

. 1995 n uvants of nve

antiger i) it hOUESqrRRES Pl i BE o B P AoRERY it e
antigeth@Rl Wity B ad Jﬁﬁﬁﬁbdﬁlﬁﬁmh@ak&%p@ﬁrﬁﬁﬁmonhméqm| on, an

antigen and an adj uvant conprising a ound of )

P%frcmstl%g {0 the @reée@dﬁmtlﬁtl,l the Hemefrgosmenads o lgof as an adjuvant
results%?ﬂ gllrﬁgaﬁlgé{lér}q Iarrlnc(l)/tore %ﬂ?r?s Lo aﬁe dﬁg %r?gﬁ t"l’lgllpﬂif?églf/vg rl]tg‘ﬁluﬂg§ induced
by an iaffigeAFSE Bk@iiple] ad delobadingrain, csmbmutaameousatlon of compounds of

transdernmal, intranasal tr ansmucosal (i ncl udi
Formuleglow ik pepfisiep Germeppnding iy TicgH oF & te@rﬁpltppet %frtaﬁlpy or gigal antigens,

or DN&' @hstrtfcfsaeglﬁf@gl hesé%%@t&?%]ﬁgﬂc%s aﬁﬁ%én- *L@ig n%h Erespc&nses.

i ntranasal "rout I's u I qu
drtel adjovamid af ifomsplaskican et cxhgmntlyoradnamaﬂereslpw_a‘;many antigen, in

. respectivel us transfer can be either
particu ORItk gt Ept el M TP e B S OGt r oti on of ' an
acl UNaMiedC AP, ThhdpvaTRANMY Of RdRoRHESKRL of the 1nvent10n is
invention with the antigen is preferred and general

attribufsdraprieast in pert rt@ﬁteueqbfhtn teerthanemanddes e ienil K Hmediated and c%éndrltlc
cell- me&é%teg‘ I Iﬁltegg%nlsHaclﬁQ Tgi i er]e?el{ Iieggorrrlrﬁ)gssalt td (99§+ T cefg FESPanses| y

antlg ion ar e

aﬂﬁb&hﬁirea &6l thedcdhpounda e thé hor andinenrligr BEIRN7000tand CRONY
an wthin 1 centinmeter of each other.
101), the ability of the compounds of the present invention to achieve a selective induction of

Thl-type immune response (i.e., achieve an efficient, specific and localized activation of the
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As the adjuvant of the invention exerts its
i mmunostinmul atory activity in conbination wth a
wpbwrabi2ss of different antigens, it is therefRPCBUS2007/069461
useful for both preventive and therapeutic
applications. Accordingly, in a further aspect, the
NKT ¢ablvsystanp ranfb,r ovpatsular, mnbgmyd A&t 12 seemetionr andt hﬁmm@ @n{l docalized

sccondf . A80giaN pLAFBRUEYels L ARTRSR LR Ehn SRl S Bl gyt n

1ncrea&@n]o@h1[kteh)’cﬁ6t6}déit§tﬁr hétfated SR cBBEMRARI thanabddtdedeN ndAGpecific
an adj uvant conprising a conpound of Forrmula (I).

cytotoxipitys meakingd thanceiepainds upf the ginventimn pyesy eeffeoliye in enhancing
d t f
immorBEBHER BRI S SALNI AR LAUBIOL0 SHHARDS AalBhke?hy tow

1mmur©gﬁﬁdﬂtﬁﬁ1’mﬁthbﬁnﬁe nnhe hteﬁiva‘tmh ENKT cengby fiee compudds of the present
response to a i mrunodefi.ciency virus (H V)
mventnomléc@qpswenhé)&aﬁ.@lPLd aalicules irelvyis iTmosIqrphic among individuals

(Porceﬁlegﬁz‘vt F&ﬁu%lv'5©u§ 98( iﬂ?ﬁc%ﬁh% ‘ﬂgﬁt alaﬁfvgﬁl‘g o\f't{l)%"ﬁlventlon can be

or respi Fat o Y syncy rus
utilized by eklpaimmts m@;dlm&mﬁﬁie MY Cleaplaypet | y adm n| stering to

t virus-specific anti tqen an 3d uvant

cgﬁ‘?ﬁgﬁ t8f oPWﬁ?Ig V?ntloﬂno@hélp g sl n%fhta agf comprising a
compolkd BoHofRlla ﬁz tﬁ ﬁidumg%'?@d M%ﬁ&o&tsa%nhﬁlsﬁatlon of an antigen

prostate or breast Cancer in a mammal by conjointly

and ana»dmvan@nelndﬂg)ut aretriog limtedna loral, ederek intsgyendus miramuseydar, intra-
d of F . 26. WO
mor gty aobe, Bty Babo P dBoAbr s Ll gt desilyand bucea

and inlRRAY PREdrhly Bt el Sagfdethd, JuBY@Bidods, o dthaliod 9@ thttahasal route
conjunction with other treatments. For exanple, an

is useda(mgu viaseld or Heuid ﬁéﬂitfommla’fgma skimpatchepeasitrapal saryp.gespectively).

Intravenous %I‘réil‘Bgfﬁ}atégrg:lbewelEl}?r HC rr:)?el‘s &%&leg\/?Et l,l oarne?%gag H’llS%l‘aglOI’l of an

adJuvaﬂd’l&dmp&hsﬁ@ a (3R PbMES o£ tieRiresEhn leaﬁiljldh\/azi‘thsh@ﬁntﬁgtﬁ is preferred and
I nvention can be ysed in conhination with | FN-a
generajly cparpilit the | poglo Affisirait | GHYHOSApkEopeh s8taBrdt He two  different

compo 1§ﬁse Nhe h J}{té Qﬁh ailt né gy ﬁlrétthéhtLBfl%Yé lee%rabl admlnlstered to the
arﬁaceu cal and vacci ne conposition conp sing an
same SIthmmdq»chfmabM oy mefré thah wwthuatmcmimetmfofaac}aasthmgen and
nogeni cal | % effective anount of an ad* uvan
£ PLIUN Rt PL BTGRP SErEYs ﬁ‘HP]é‘n?fiWn‘&ﬁtﬂ y %F&V?téiﬁ%lc??bma“on
with a ?[hrﬁ?{? o la@RabntiAHGRSH i MMk RIS re uSALT fof ‘Boﬁ’lrpr@%éh'tlgb %H& therapeutlc
preferably all pharmaceutically acceptable).
applicagions. g/éﬂ:oadldglad jrue dwmither saspére, @i tihveantibo rpmenidé¢sed pazphalactlc and/or

therapeﬁl‘llgq%%leci)ﬁg) g%latillé%)arl] d]i??crezilsas hwg erﬁgl.gre( agjf g lct%nggegi)ﬁt)fg% "15¢ control in 2

mamm@P 6BaF#idih @ﬁnj@fntltyhzﬁinhlﬁﬁfe@ﬁg tol saMe Mah@ih] GANarigedl @hl \e@dadjuvant
froma eu otic cell eﬂ% tunor or parasite as
tg

comprigglg| a &gmye ofh@rmle HEk m)ethOI@Ia@pebq abefilelelg., {arrpgptecting
agalnslpa%[dyor%le?fn% \';ar%rqlg rﬁg{t{%}ng &/hﬁ ? 90r tre!nn I’&ba%o%v g(%sp %Slglg diseases.

dDriee eindddinfenpdord ynetlitid @ﬁneﬂlahang t,he amﬁymieheéspsn@r to a human
subunit anti it may be additi onal I\% conel‘ugat ed to
a

immungdeipncarvifvs (B4 resien, BIARDHPSGHC ipteetion, hepaifis B virus
BV AR R B B BB 5 LR i n

mammeklyg eclfltjoﬂntly $tdmirt1stmmyg fouuhe hemmad vds-pesiieanfigen and an adjuvant
nol e tyt eC|f|ct rgeti to .
compoR0! HSHEH e b AP B e e 7 S dhe immune

respon% i aﬁ%%@t’afe' 6r bﬂﬁﬂdédntcélc i gl IlnarﬁHal Biyt don§d1ReLE I'élﬁiﬂill'imgﬂermg to the
Bi smuth E, Bosset S, Adotevi 0, Warner Lacabanne
mammal a cancer—spec1ﬁc antigen and an adjuvant compound of Formula (I).
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V, Regnhault A, Desaymard C, Am gorena S,

Ri cci ardi - Castagnoli P, Goud B, Fridman WH, Johannes
wQ.200Tas268ir E. The B subunit of Shiga toxin fuRBEHUS290H069461

tunor antigen elicits CIL and targets dendritic cells

to allow MHC class I-restricted presentation of

fapthedgseutde ahd/ pﬂbphylam'c rethgénofihe amtengemsan Ye hsadlinebnjunction

. 000 Sep 15; 165 : 3301- 8. pe tide with affinity to .
with ot reai@sntls e%(ér p asézglqnp agi: r F atme\:pt Wg&)r-spécogg antigen
and anl%uv]a%ﬂ%g' I:'Elgfg}eselﬁrﬁnj%ﬁzetfr?ﬁoc%J%ggéégﬁfn %bl%&tg}{ @Tﬁc&ﬁ&otherapy
and/or Faagh&apy. Mt—wﬁﬁ] vacc‘[msemgﬁmlsmg aAjj,B’ﬁﬂ'[’S (€1] theﬁ;rlg@mmncc@l be used in

bi Effechgég i nducti on of naive and recall T-cel
combinag N-¢ {358kt i ng antigen to human dendritic

%’?lcloﬁjuﬁ&t"i’onamnﬁl@' ﬁ@t‘ﬂo@@tof TRl ﬁl@Eﬁt?ﬁdy[he gon provides
2005 "Aug 15; 106(4) 1278-85.) Exanp | es of preferre
phannaaﬂlltlcgémmd ghccirecquuEsgions |cnmpn$1ng)ran|1mmiumdger(w@11y effective amount
¢ | ari s ecific Fn%j%ens such as i ryad d
ol an aB %8?182% % GLECHY e apAtHetiap apﬁié‘bvtaflb%‘“%ﬁ’ﬁsi‘%%ompoun
of Fonﬁlﬁﬁr@% 'aﬁdl rb@,u@ﬁaw 8R84difNR1 Tn&8hbstiRNUAR) caB &) kx@PichOPeferably
l'ari al” circunsporozoite (CS) protein (see
all phabeamlcall(yu doceptabla). Jideniigenomndpegitvané cantbiegethsr doromlaied as a
Snlegho%p Fggkgegvf&gng nQJu%&_% virus (e.g. surface
mg éPg%S%Potel% % Rﬁ& (ipthn ?i#» and neur ami ni dase
(Thi8) arltipgid uB8d tilr K@dunddehideZ@, \AdciHe) 20F6ABARSBS the instant
PCT/ US2007/ 069461 HA or, an_avi an i nfluenza HA);
inventipp A bel égmtqdeﬁﬁ@ry avequgg/op@ cgll (e g ﬁlgp@rn@r parasite as well as yeast and
other flhl{rgﬂd %g%gx‘tgl géeggglsfal \pa'{t:ijc;fg (C%Fa%}}'/) %ﬁ&bf %Sth%]eﬁ%ﬁﬁ the material to
which tlﬁnmnﬂldefgembereqmnya isut® t&fﬂﬂirg&dfd (sl-[bdé)rlysamigeﬁs (@R.,126ynthetic or
18 ant i 17/ p24, Tat, . Pal, Nef,
subumtaqﬂglggh)v 1t TRAY B%§gqhgagall(yecogjugai§ddp ﬁ@ﬁfﬁgﬂgplﬁculfc épch as albumin or

haptenI ﬂﬁﬁ?@&ﬁdarﬁrml ﬁ)ﬁlr{éefegﬁﬁ ldsUSor eﬁ jif€with one of the several
her pésvi rus, bovine esvi rus, pseudorabi es virus,
commec@daliynevhkbemsagenikitshdér pey fustherpinebudwar s;sec(ﬁdSM,oleeukgr entlty to

induce lsmc*fté%,gargge{ Hg,-gf?D )AP(S,J[ES/B EVF‘&%&’& }Sq%u\g! r%%@/jor;g%fp%ls)g ersuvglth specific
dendnti%pc?etlleéfﬂnﬁﬁﬂqaﬂhédﬂ?\) BibeRa £ BSss¥i § URdAi8vidD, WheRat Gt L8cabanne
surface antigen (HBsAg)); (iii) bacterial antigens

v, RegsmdhAa@eBamwé ICy sAsmrgh@ma @eigwowﬂfac?@sﬂag(;mbrﬁ Goud B, Fridman WH,
J ohanng:{ gﬁﬁoglg%% E'E% %m tsmg% #og‘él%ahuég%g 3% tugxpo(g Caln%lg%l elicits CTL and

targets [ABRUTTRCELIE US -aﬁ@@CMH(Ecléﬁ BrestricdArbseartibibf Buprides aletiogt from
No. WO 92/14488]), Neisseria (%onorrhea specific

exogenpyy pElgens. d paunyiiot 2090 ep 1G519A(0)G50B;S )og?}@d@mﬂgéﬁgntafto DEC-

i i at J
205 BRI ORISR SR 71 B Ml TasSh3epa26LE] By pugins DC
SIGN @ab]kem PJ,[d&e¥ries 8, Gijze KS. JoPsttn BNCWuED 5]2(&h&8RP P&E SJ, Punt CJ,
bllggggon Nos. WD 90/04411, WO 91/09870,
Torensipg /Ky Aydemna b logdudiGsEifnias sten 0&@%%@@%@@8%@7@611 responses

by targB&{Ois %oeﬂlfrﬁin denP/mlc cé\ﬂsqge?? hﬁ?xlnamzecfsant AHE- N 4Ry, Blood.

Johhson et ect. and I mun. 60: 1845-1853,
2005A39921056hﬂ§@&8é0 aI Vacci ne 13: 1086-1094, 1995;

TR R M VN T NI R —

ant1gen@'s§<§ﬁ§s€1rr\£(§ﬁ€s'driﬁasn¥ﬂ% 's?@roilc?ites b3 §yriltﬁe'ilc ﬂe@ﬁ@& Int{geMd comprising at

and tunor-specific proteins such as ErbB receptors,
least one(TapelA2pVARE Foll gpitape, oft gheo@allaaslemrcumpom/zglpe 165) aredein (see

betow) ({7l bR P BERY anlfRSTs, oo B S et Bl PR s e,
surfaceadlgedprotpih® heinagluftint FEAY htbheeantedase (WG dhch MGarkey influenza
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1] (in breast, pancreas, colon, and prostate cancers);
prostate-specific antigen [PSA] (in prostate cancer);
W@ 200¢i13m28sbr yoni ¢ antigen [ CEA] (in col on, brekSI/PSANT069461
gastrointestinal cancers) and such shared
tunor-specific antigens as MAGE-2, MAGE-4, MAGE-6,
HA or MiGRianl thMEH }% 1%@50&&&&% Vimé _Fg %@En@ ﬁiﬁnl?nodeﬁmency
LAGE-1, NY-ESO-'1/LAGE-2, NA- 88, GnV,gTRPZ I NT2, and
virus (WYL qifigeh,ns’ strnumrlrgmnec)deﬁﬁe;acy oviegoi(BY/)l iagtigayf or a human

ens are inte as, exenpl.ar s.the.ant
immunGUHGREET vl aniges AR \aeh F Grinnes 16 hab DS bde b1 7b24, T,
Pol, NETRLRP G0, RbrpbiAms - (eg\lf tholv8sReEtn, 6 [ANANES) GBsHh NBline herpesvirus,

pat hogen derlved anfigens of inferest, attention is
equine dierpasyiads, tbovnee glerpeeylgls Rgtudomjd)ges 411ru9,2 c®4@e herpesvirus, herpes

iR 0853 8. 55 Y0 AP ATR BB BB RR e

(HV'T), 267k yRGTe dattkiug FENDNY, D Bpstvia- 1933% zaﬁgl)l heP¥BL9 303145, HbPatitis B
94/ 16716; WD 96/3941; PCT/ US94/06652. Wth resp ect to
surface #ntiEefe A Berbel) ved) bacstrial @ﬁﬁgens\ﬁil?fw%élpol?céf’f@?@%@eﬁ §olated from

g8 AR D S5 SIS TR 55O i

pneum@occuspbel fiSpkigngP4pa hese . PADOPwlikyorPNes SWOL 982 448R)), Weisseria
list .28 WO 2007/137258 PCT/ US2007/ 069461 of
gonorrhgadpeqBhatorehieisgenic (R QFPA-OTRe Qspibt Bense Sagrelip gsociated
t I
with LY BRELR SES5 Bopiis vEPARNT, Voreh® ol Snu R i LD (sce
e.g., UtShePaprHeent52B J@@@nPCEFnlelmam«zte Nosoé@t90/644 1ilmWiai 93y09870, WO

i T N T A T AV L

3: 479 wgeyamﬂm@lﬁﬁo& en@psmféc@rh%dcmﬁﬁﬂ S9: Q88598509200 Hlsh et al.,
| owi ng conponents: (i) | east one

Vaccm¢rdl3ar1|0§6d©%| £9%5; pést Sitth érdmplail@lahqlmlf@‘ew pn dginae Brerreliosis:

BB BB PR ESETIED o
and turh6t-ecifid WrNEVRIRLLICRAENEKRER K of SBR 1) ANMARTIDI gp100, tyrosinase,

SYV SAE%}NLSEQ IDNO 2] T cell i tope of oeI i
TRP-1/gs 7y TR 2rEnmslanpma); MAGE-) aselNGhGE 32 bipdder] g and neck,

s 553 AT B e P s B8 P

1] (in %E@SWnc[r&EchBnN@nd Arostate edahcerpy; tm@:&atefspétlﬁcf ahtpga(R8A] (in
protein_ [Nardin et al Science, 246:1603, 1989;
prostatq\/lg'fug:ﬁg) aarcamoemhryﬂmc |aﬁﬁgﬁ{)o|’[c 33 (mggqlonl %st I\?@fie%trgtntestmal
cancers? and st?chI §Eg}élaqlum0r }éehﬁ %ﬁrc’geﬂsg%gﬂ/[) G@QdMJAGE'Z! )Mﬁb -6, MAGE-
east one mal ari a-specl pept i e cohpri sing
10, MACEE-1 2 eRA GEpE (&GH- 1,2 ENANRES3 [SEQAGENONBESB- &t/éJAGE 2, NA-88,
0 t n,the repeat region of the CS
GnTV, 3&3’? EﬁTé “g\%ﬁia]m\{’ﬁ SuFHT ge)n et al., JExp.Med.,
Tﬁ@ for@ ind B&%f ah'ﬁ%éilﬂs RrEinten@bd as AbhpldROVas thEBMR-of ididrest can
93]) capabl'e of stinulating the production of _
be derlxmt fromaalar arimal OF heman pethoeen v fungyr. aMith bespie@sto(lANG. gncoding
di rected ai nst._.the spor.ozo e of t ri )
pathog G- 4o o8 OF Ly, SRGHEA T HERGRERF o omioBrt rifisgr2 848
5,174, 91931e5 BBEBENt 5 HOW BITL: | VFVLLBAY IS5, KS Al ; slsaasvsosszﬁmal UK. Patent
|to§e and at |least one T cell e

to
No. et 6Be8 s exaBly Biblgation Mios. VEUASER6HONO 93/03145; WO
t h |
BT 0 e L DA LO
viruses (e farencaddalsé anade tdelobonias Bidlo gnsf Tiimdiéirusey,dRINA CFuniayV iruses,

rise.B .
SecondCEocmljon, %dited by Weiss et al., Cold Spring Harbor Laboratory Press, 1982. For a list
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cell and/or T cell epitopes derived from and reactive
with, other malarial conponents, such as, for
wexanpbess t he P. vivax Erythrocyte Secreted PrRPCEUS2007/069461
or -2 (PvESP-1 or PVESP-2) (see, e.g., US. Pat. No.
5,874,527), P. falciparum sporozoite surface protein
of additibmal gnagerduselillrin tizospgnditionief tkdaveAdbreseotiso Stedman's Medical
. (Aﬂon ngus) rotein (TRAP), also called Sporozoite
Dictionagy ?‘ﬁg BBy &8\% )2 (SSP2), LSA-1, hsp70, SALSA, STARP,
]!ﬁ'eglllg em%&imeﬁﬁah@’coﬁ{b@sﬁéﬁs 3f thé gr&eﬁt ﬁﬁ@%i‘gfﬁwdé Bfotective
epi t opé and epi tope conponents
immumtmaganpt)mta@d 1nmaot1cuharl atgalplsteP aeligen pejpt humsn pMBsial species

ormn synt hetic nacrompl ecul ar. pol ypept i de
P. aleipGupn Rt o S Qoo SP G SR B (e T Rk ffowing
componM?tE gy At E@ﬁ'o‘he%aﬁaﬂ\@k eciﬂ%%tlﬂ@ cblﬂgrlslﬁé b feee eg@olﬁ oapable of
Tam Proc. Natl. Aca 9, 198
elicitingvianh antEmajarpil . T- chsresponselgwérabth@l phanmats |orfivéwpnsgngenetlc

a3 SRR oA R e R Bl aP 8p¥Ssbor seo

ID NO: i mdeﬂtdgﬁ Fof PBbaki @% protsin PR&liget ., Jrﬁ;trﬁdmwom 159 160, 1993;
/137258 PCT/ uszoow 069461 know es

RodrlguéyﬁbﬁbJ Hit., Imonunglash 157 %nidtn 1991] Wér(BWé?PNéHE)np[gEQ ID NO: 3] or
EYLNOART TR WRIRS EREQRENOVRY BTl egie iRy B1 £ SR TN Broten

mmmMmémmummﬂWm@mmMWHmMMMMwﬂdWNB%WMmmt

antigen_of the inventjon.is H V-specific uch

al., J. [n@gmo%eéﬁ OA[.’§§ RRBERArYer (1[ ﬁ@ap@qq@lalgﬁla-épecbfs geptlde compnsmg
d n t

5 coPSFL T ONRPEISECE Lot BT 87 it € ren

region a iy €S protgintdie’. gritipgeim [Nardineat ab) S Fxp. Medy il 6620, $982; Nardin et

o, At WL b0ra P Pongh R sk ¥iaf in b R i melarial

(i.e., neﬁ'trﬁﬁ’ﬁh@ aMtifodfes (MNENAHEREH Baias thea roztol'f@ &é?ngQPrt‘l‘i’eS malarial
of the invention can be admni stere part of

organisiph airateeadliy, i the lmoyuneganed mmw@um afi e pmmptr myﬁrngmawmpnse at

r_as r at
cast on B i B Bs UG TR TuiefrePHoB LR sblirie oty eiit e
productiofriifahfibdBesaRatasptsige4lly ﬂe@o Lol aﬁ’ﬁi bid'®Ste GRS ciré1@Agporozoite
the conpounds of the invention can be conbined wth
(CS) prgfetne Alighjativelyitos in a%l’l@h tlas eQppasiions @A thq @yventionHagecomprise B
t t
cell andgofrrl_e‘%el??é H):il?%ptd (’ﬂ'ﬁ cfﬁ%?agtg’ée?’\ggﬁ o&#cﬁ\ifgl}] ?galsugﬂaonents such
as, for exaxfiplecthe A-vBuR @r;ﬁh@dyﬂemmtetedl moeimpl et € EVESR &r PVESP-2) (see,
dj uvant, M-59, 05 SAF: mineral gels such as al um num

c.g. UpydPaixi e 8 g2 ) att mf‘ﬁlﬁimmﬁhég%‘i’i’é‘t”%ﬁ ovirfag girgigin designated
Thrombe Hﬁlak%}até@ Qﬁﬁ&ﬁ(ﬁl kX nsIShioeA ﬁgélﬁvm SYRB (%?(’led S orozmte

l'era toxin (CT), “pertussi’s tOXIn herlc ia c
Surface et 2(EIPR), tIcSA—ﬂl BT, smnsansw:m; HsplQel\@A Rﬂ]KGSBamirRAPQ.

In one %l'l)q;ﬁl?qu tD%gl }%ﬁ%l %{tgﬁee;atlnd ’ﬁi:legﬁp}t qnag Snag‘? ?rﬁ:toreprolralf{gg into
multipl'CRHRRBOSRREY (MRPS, AorMBigt 1aC Whahst @dihbMBRbRciME Np@Fpeptide
i munost’i mul at ory conpl exes (1S ), |iposones,

containipg @deght delwisly of rﬂnq;q:mt@pbﬁe Meshodsr for %@Bﬁmbes@%arg well known 1n the

at (see b Kl RecBFt, R e B TP Bt 1657,

1989). copol yners, nuranyl peptide anal ogues (e.g.,
N-acetyl - muranyl - L-
The present invention also encompasses B cell and T cell epitopes derived from other

plasmodial species, including without limitation P. malariae, P. ovale, P. reichenowi, P.
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t hreonyl - D-i sogl utam ne [t hr-NDP],
N-acetyl - nor-nuranyl - L-al anyl - D-i sogl ut am ne, N
W@e®rAgsess anyl - L- al anyl - D-i sogl ut am nyl - L- al anPEBUS2007/069461
1'-2"-di pal mtoyl -sn-gl ycero-3 hydroxyphosphory-
| oxy] - et hyl am ne), pol yphosphazenes, or synthetic
knowlespQb.Yopu&h 8101, 1K) @sasilpdnilm, PUbdrakd, @kt PNEabuhs I EHvse spisipestypically
.as lysol ecithin, pluronic polyols, polyanions, .
comprissdiwesas andrhpengaa pedmesishes <lepined from adlyrendaalimrolsia:
e i . f it . . .
TR RpRI¢ Srpbainihf SERnkn RfIEaPoPAL b BBh o ATy specific
(such ad T célliepitvpe R GRUFVTT { $EQ dOMY0sH [tafhs pidienconpounds  of
fhe resent Ln.entiog are prefe abh% urified to a
N etPeBHICHER ?@V)maﬁt’ e “tia ofchs i 10 EY bep Pipsened by a
recombin@RS bir@&O ek r@ééﬁ'% 1R £iPEETRERRINYy, ahe WaRS s 90%te@BdnMBRE group
pr ef er abl )}) 90% 919% ~92% 93% 94% 95% 96% 97%
consisti9g %f or r@oftbiBdt WY, 1I8TRBBNBCTYAISLDE /M8 9p6dmbinant Sindbis
Ef fecti ve dosages An effective anmount for treating the
* di seases can easily be determ ned by enpirica
WBhads dsnMVaho thcQsfotkdd dfaHe ekt @htbe AAHERIsBEdNS part of
establishing a matrix of dosages and frequencies of ,
a pharmadentivrkeIr eaCrinn campoT Betb ePTNPIGSIBE &t BULEECHTOT @R pescharaist fgrmulation,
which i§/ g(lirtnsnis(%er:reg %b}lje{:n‘ﬂ% VE/I([)H g %gc%n %8}nn% ilidn Egrﬁ i.rrruar} My t'-gé]r?. In any of
exact anoun 0 Be dui RISt ered o a pa?leﬁt\mqﬁ vary
these cSIBPRNENEGhOBompbghdeasfithe ihvantich SEASE, cotibeénedit witle oftitdl adjuvants
severity of the disease, and_ the physical condition of
and/or qxgwpicnyuearaens. Thespwihen adiyvents wolydsy Bt ap net Liged &3, pplgmylsion
- pan ter: r I ' | Ci ' '
snd el RFAA0RS SEORT, EIER! RORENEE il RNAE Alofibleld FRtund:s
adjuvanphyEH50]| an. SAF; niigahl gelsi goh fdscalnmimai tledo@didofalam), aluminum
amel i oratio ans perceptible to .the patjent apd/or
phosphatg, of ﬁécmgﬂ%ﬁﬁtﬁ; micapia -4t doalitivides ScBGd PR {aHen (CT),

pertussi§pt%§fnf | EscHGRARE bR MBapRdidasgin! gl’ff)l, h@n@®kins, (e.g., LTK63 or
I [ d n-‘a f

particul ar patient w epend vari ety of ctors

LTR72), nigdcults felmeite-Goenvi(BE@f GdmmebpdeiifincpargampddNg CpG motifs,

npl.oyed; the age, ,bo i ght,, general health, and
murarn g R e TP ORUREI ST g P ot oG OPHE, [HaVaRG such as
immundsQHfuitdy efHNxsd r@SCONs)t NBokcthes, ObioR¥EH@IHIO NmiPéPBEres, or
_drugs ich have previously been adm nistered; and
saponing freg.s QPeli)1 gytoffinesrachas Iy Hr-2.dils BageCYhESF yenntizptic adjuvants
s s TR 1 S RBAR, Bk OG04 ol 30 B30 Sy
threonyBDkigd @diainihet ftiat MDP], pNefcety@abymiuf @iyl ete@nD dogliitaddine, N-
to about 100 g/kg/ adm nistration and npst preferably

acetylmpyaghl et P agelitaning b Labavine-50 1 o ipaiaijoylisp-ghygero-pe
o . -0 '
o SSRGS £, SORRRRI AEaRIc IR, wa

surface edutive esubsmaticds eicht he lggeedithit)apluranieffodgils, vpoliyanions, peptides,

treating the disorder, as such, ef tive anpunts can, . .
hydrocagpon, eralRegs- LR kea i i ek P BRCKINS eiflﬁaﬂ’rftf?alalry, Hseadditional

adjuvan® ar8 46 8hﬁ'ﬂ?&'&&ﬁfé§ﬂ§/ hGRbtabRTBLSelh Aflfiand Or exanpl e, the
conmpounds of the inhvention can be formulated in

capsul es or tablets, each preferably containing

Purit 06- 3. 00.. .ng of the conmpounds of the invention.
L CMPYRE t her apeutic ef ficacy conpositions
TRNEHhptuRds 6 D0RHERE: B eritlv dr&YRIFEIR purified to a level of purity of
at least 75%, more preferably, at least 85%, even more preferably at least 90%, and most

preferably, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%.

virus
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can be determ ned by standard pharnmaceuti cal
procedures in experinental animals, e.g., by
wa@ledoensizss ng the LD50 (the dose |lethal to 50% RPET/URI®07/069461
popul ati on) and the ED50 (the dose therapeutically
effective in 50% of the population). The dose ratio
Effectivedosgesy toxi c and therapeutic effects is the
therapeutic index and it can be expressed as the ratio .
PEEHEtBe amogpin{Rs Jraefing e ¢isgaseskeanpyasily egistermined by empirical
t G P ther
methods (FORRH s SR 3P SRR & ut¥shiRe LRRABEHE U6ees and

frequenthes o fad@dtistigios ave rc@mf)mﬁgsa gloup af egferiaiental Ligits or Sub] ects to each
threatening infections), care should be taken
point iy ghej rfriz- s Pt 9m§91§tt@ b BHENIptgTeg 0 & Patien Will vary depending on

the parflwﬁggﬁé Ghé QRO tée@&'ﬁato‘f tﬁ@ §iseAE Cérfd' fhe ?hgﬁce{l &ofldition of the

ynphoi d t'i ssue nedi ating an i mune resp t unor
patientoA measorapdn asiepgration of angplmpain on pafantdie danflEcdsétomsned by a

d | d
physicif SEUES B GF éa%%ogn% %y{"ﬁ%w@# 3 e e e CupRally Shificant
attenuaﬁén YWO.R08FAdR ekhs g%ebﬁ%@ i @%ﬁéﬁ and¥or BREE bhystdan.

above, data obtain fromthe ani mal studies can be
Uis @l i atscf be muldatsiood that ahﬁgepe@fﬁoddgage foon ardedpse level for any

The .t her apeuti ¢ ffectlv
particu3f TS 4 TEaetRd K by o G iR e B STy o the specific
compoiERpRPEY: the bhé, by Aage, géne@élr}iédltlatdnﬂ%ex of the individual being
concentrations that include the ED50 with little or

treatednihettgne end youtqieé adosagieatioantheaple ofi exsrationhpther drige which have

prev101gf}pbe§g 'aﬁlgu 15{8 4. énl'(]le[PQ ?I < e§' qu%%%ﬂp'h%y (ﬁgeaggﬁn&eg%oﬂéé) ﬁ’lteﬁlpy

mnis |bnu

ghe uhﬂubteoﬂiﬁesjgenEMM%EﬁmstEhﬂi daalrhxo;gm fign Extamah esout 0 1 to about
illustrate the invention without limting its sco

500 ug/kg@gmlmé'mt@nax%rﬁ%raé&v Aoy dstyesni gbowst OPntter ARt atl e ngke/
admlnlgﬁ'ﬁlog%ﬁrrﬁgg' Isabfyo rom el 5%% hip 'a%o&tﬂ%nggkg{d% lgwﬂl be
can

prepared as “shown In synt etICS
understoo® thetl dw. phahereuticAl Ic6)np651t1dai@ bfAhkmr%ht @venAbk rzed Bhot in
themseﬁ\/eé contaln the er(lstlrg arr%%’r\1|t 0 ’Jl_eAalgiéﬂt tﬁét 1S ehk ct1v[e) n %regt(lang thle %1sorder as
such effective amounts can be reached by administration of a plurality of doses of such
pharmaceutical compositions.

For example, the compounds of the invention can be formulated in capsules or tablets,
each preferably containing 0.06-3.00 mg of the compounds of the invention.

Toxicity and therapeutic efficacy compositions containing compounds of the invention
can be determined by standard pharmaceutical procedures in experimental animals, e.g., by
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and it can be expressed as the ratio LDS0/ED50.
Compositions that exhibit large therapeutic indices are preferred. While therapeutics that
exhibit toxic side effects can be used (e.g., when treating severe forms of cancer or life-
threatening infections), care should be taken to design a delivery system that targets such
immunogenic compositions to the specific site (e.g., lymphoid tissue mediating an immune

response, tumor or an organ supporting replication of the infectious agent) in order to

minimize potential damage to other tissues and organs and, thereby, reduce side effects.
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WD 2007/ 137258 PCT/ US2007/ 069461 ~~Alk OH ,O Ak /'/
Alk EF 0021V O-'kAlk-// Bj -Alk 02N Q &
w@2Tk37288 k G I n Schemes 1A and 1B, each occuPCEOS®OTH69461
Al k i ndependently represents an al kyl chain such that
the total nunmber of carbon atons in the fatty acid
Azaspecitisd ﬁhfcozm @3a t)biaﬁ?lﬁd tranbiha aaihmkstudieﬂ caibbéesed il Aprmulating a
the car aci d IS conv dto the
range Ogg%%ﬁetfb bb%elﬁ Uprang rth%rgyeualg%l A %&V%ﬂPi%’o’Bﬁﬁéﬂ‘&PoH‘fﬁb of the
present! 19erfoB SR HuthaRb 1B brefeRhtly VAN o r'éﬁ?e &t &RAGHinG Fbnédhtrations that
converted to the al kene-"ether (F) by treatnent with
includestbd IR0y dh llithe ened @ricippFlopdésage chmyayeridtie thisrduga eiependlng

Fi pal | t he panani henllcet
upon ﬂ}eodg’ts?feey fPFHSP“pﬂ 9;?“%@1 dorH° Siim i aﬁvnﬁlﬁi&ﬁ ﬁ‘%’ B?é)a single dose
should Bk ikedan appropri ate al kene corrpound in the presence of
the Second CGeneration G ubbs Catalyst. The
intermedi ate (D) or (Gi can be gurlfled by met hods
known in the art, such | um chr omat ogr aphy
over silica gel. The syntheS|s of specific
i t : Ln- . =
B SIRGE SianIeE R R ARyl S Biiee, 5o
33 WD 2007/ 137258 PCT/ US2007/ 069461 OH R 5 6:
I. SynfleH8BHamples C5SHIOCH3 O 2N O~/ 2 O

A. Preparation of Intermediates
The intermediates for forming the lipid chain -C(O)-Q can be prepared as shown in

synthetic schemes 1A and 1B below.

Scheme 1A
0
HOJKA”( = —>0N—Qo Ak—7
A
Z Ak

c

0
02N4<;>—oJ J\Alk—/\Alk

D

Scheme 1B
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2N O 0~R 8: C4H8CH3; 9: C5HLOCH3 Schene 2C M OH,
silica gel 0 HO DCC, 4-DVAP MeO 2a G ubbs catal yst
WQ2@7/13288 4a Pd/ C (30% DCM MeOH (1:1) O MeELT/BS200)/069461

NaCH aqu. iPrOH/ THF (1:1) 2) p-nitrophenol, DCC,

A-DMAP 1O 02N O 14 Scheme 2D 34 WD 2007/ 137258

PCT/ US2007/ 0 /6Q46,J:OHO Q_MOH, ,DCC HO DVAB,AKO1% MeO 2a

OH NaH, TBAL"RXAK99% R 5 6: CAHBCHZ “AlK CS5HIOCH3 2a

G ubbs 2nd 87% 0 MeO O, R 8a: CAHSCH3F 9a: CS5H1OCH3

O

02N~©7OJ\AIK—//

B

O-Alk

In Schemes 1A and 1B, each occurrence of Alk independently represents an alkyl chain such
that the total number of carbon atoms in the fatty acid chain is from 23 to 32 carbon atoms. In
Scheme 1A, the carboxylic acid (A) is converted to the paranitrophenolic ester (B) using
paranitrophenol in the presence of DIC. Similarly, the alkenol (E) is converted to the alkene-
ether (F) by treatment with sodium hydride and an appropriate halogenated alkane. Finally,
the paranitrophenolic ester (B) is converted to the final fatty acid (D) or (G) by reacting (B)
with an appropriate alkene compound in the presence of the Second Generation Grubbs
Catalyst. The intermediate (D) or (G) can be purified by methods known in the art, such as by

column chromatography over silica gel.
The synthesis of specific intermediates are shown in Schemes 2A - 2E below.

Scheme 2A

O O
1 2

=
3
O
4
Scheme 2B
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02N OH = PNPOH a) Pd/C, H2 b) NaOH, H20 c) PNPOH, DCC,
DVAP 0 82% (3 steps) 02N Q3 OR 16: C4HBCH3; 17:
W@4108238 Conpound 2: To a sol ution of starti NRCT/US2007/069461
undecylenic acid (4.1 g, 22.2 nol, 1.1 equiv.) in
anhydrous DCM (120 m ) was added paranitrophenol (2.9
9,209 pAl )~ L1 LIl presence og¢\QL€gL3\§/ﬂLy»lyZLR
equiv.) and 4-DVAP (60 ng), the reaction mxture was
stirred atSrt overni ght, whereupon t .6 CHsCPE7ERHG:CH:3
Rf: 0.52) indicated the reaction was finished.| The
suspension was dilutegdth a fil tered tihr ough
celite. The filtPdie\wag ¢bncéntrated to afford a
residue. The residue was puri?ied by flash coljum
chr omat ogr aphy o Pet roet her- CHC13 2:1) to provide

ester 2 £6.23 d, 98 %. 'H NVR (300 , 13) 8.31
(d, OJN— ; i o RS R=) 5R 84

(m 1 H, 10), 5.03 (18 cihiylor8,,cr2 64 (t, J = 7.5

H3), 1.48-1.35 (m 10 H, H4-8), 3.96 (br s, 1 H),

3.87 (dd, J = 9.8, 2.4 KZperde 7. 3.51 (m 2 H), 2.50

(d, J =2.1 H, 1 H. 13 CTNW (75 Mz, CDC13): 171.1

155.5, 145.2, 139.0, 125.1, 122.3, 114.2, 34.4, 33.8,

293, 29.2, 29.1, 29.0,M ﬁq%mEggypound Za: To a

sobution of_startipg unffeeyifls acid (i ethangl is -
HQ@dded DEC and 2- P. on Mt ure s stirred

over ni ghtl at room tenperature. 35 WO 2007/ 137258

PCT/ US2007/ 069461 Conpound 4: To a stirring solution

(850 ny, & 2>equiv.) in dr C1Z ( s added
G ubbs 2d generation catalyst (65 ng, 12 I % and
the m xture was refluxed for 1 day, whereupon t.l.c

(PE-DCM 1:1, Rf: 0.40) indicated the consunption of

the SWWWWWWV
antf*Phen subj ected to col utmm chromat ogr aphy usi ng

silica gel (PE-DCM 2:1) to gave the title conpound 4
(190 ny, 53% trans/cis: 4:%#GK5@¢%NNR (500 MHz, CDC13)

8.27 (d, J =9.1 Hz, 2 H), Joe@MabHd:#F 9.1 Hz, 2 H),
5.35 (m 2 H H10, H11),Y2.59 (t, J = 7.5 Hz, 2 H,
H2), .02 (m 4 H H9 H12), 1.76 (pent., J = 7.5
Hz 42-1.
0.880(t ~3 = 6.7 R, 3 H H29).713°C JUMR™ (125
CDC13): 171.3, 155.6, 145.313 130.5, 130.2, 125.2,

122. 4, 34.3, 32.6, 32.6, 31 %, am, 29.7, 29.6,
20.5, 20.4, 29.3, 20.2, 20,1 BEHYDa 7 22,7, 14.1.
g&g&m&z’ﬂem RYTRBP 2a and

Conpound 4a: To a stirring , _

1-eicosepe in dry CH2CL2 is’ added G ubbs 2nd

atign catalyst and the mxture is refluxed for 1
® redctiomi's DY oncent Yo 5

en subjected to col umm, chromat ogr aphy using

silica gel to give

Scheme 2D
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the title compound 4a. Conmpound 6: To a sol ution of
co-undecyl enyl alcohol (2 mM, 98 % 9.74 mmol) in
wapivydsass THE (15 m) and DMF (5 ml) was addedi/Esmouedo46l

hydride (60 %in mneral oil, 584 ng, 1.5 equiv.) at

in 10 mnutes foll owed by addi ng TBAI (80 ng) and

ormpentane(l 82 mnm, 1.5 equiv. After stlrrlng

uxMeQHIDC@ PE-

consunptr on of th'éMé*F@é%ol e mxt
d| I uted Wi th DCM and quenched wi th water. aThe aqueous
phase was extracted with DCM (3x), washed with
saturated sodi um bi carbonate and then brine. The
organr c phase was dried (sodr um sulfat e), concentrat ed

©Hf i

c rorrat ography (Petroet Reras 3 1) to provide et her
6 (2.21 g,° 99 % Rf: 0.12 with PE- DEM31sEWs; 7Cestpdithd
7 was produced in the sanme way as 6 in the yi eId of
94 % 6: 'H NVR (500 MHz, CDC13) 5.81 (m 1 %O%d
4.95 (m 2 H H11), 3.38 (t, J = 7.0 Hz, 73/3-
H1), 2203 (m 2 H H9, 1.56 (m 4 H, H-2 ﬁ),
1.37-1.27 (m &6 H H3-8; H 3'-4'), 0. 88 (t J =6.9
Hz,3H,H-5')1CI\/R15 3); 8. %
114.1, 71.Me 33. 1. .87 2975, 29 R

29.4, 29.1, 28. 9 126. 2, 849, A,cHiAeal CoBECMD 2007/ 137258
REFUS2067/-66946+—Eenpound 8- To a stirring sol ution

of est (190 ny, 0./623 i% and ether 6 (200 ng,
o,@a&@—, Of. 3 F@div.)) in d f EF{Po'r‘:oform (20 n) was
added bbs 2a generati on cat

6 7 mol %
and the mixture was refl uxed f%Pz'io'd \H?/g\Peupon t he
reaction was @oncentrated i Wédééte&fﬁd then subj ect ed

to col upmchrg togra hy using sili ( PE- QpM

3: @zNOth e>~conpourd ( 4 479

trans/ ci 4:1, Rf: 0. 15 WiH, bH?E’/E&MOClr 1) Con‘pound 9

was produced in the sane way as in'the yield of 81

% 8: 1H NWR (500 MHz, CDC13) 826(d J =9.0 Hz, 2
Compoh'l)d 27. ’E(Ya(sdlutlﬂm—’ofgialmlrg un(ﬂacb{)emc&cw (4.ing, 22. 2H;nnfd-1 1D] equiv.) in

% (3}258 H 20, H 22) i (t,

anhyer}JS_D M51 m vp;s aﬂp% parimggplzq{;p 249|g|,2(p_.|99nmpp 1121)t ej?reﬁgnce of
DIC (3(@%]) ‘1.2 %guw% aAndHalDlgiA'IL Sg@ %)]_g) ‘]heSpeaem)n Lllnll)?lburé_l'\ﬂja% stlnéed at rt

overmglhk 1\8h6184p0hl- ’f24b- 653 EAO6 88R(ft0 52) mdﬁ:aﬂedHhﬁ rBadt-l,on I—W@ﬁ)’lmsﬂ@i The

suspensi%ibwgs dé@%c? yWﬁ%teﬁ 7%{9]1'1:5h %glgteGThelélgr t;e w%sgcoglcentrated to

afford ggeiduezgl"}@ re%f?luérwz?sgp@nﬁ&igbg {1289 - Blungf - cgronga%oé 1%/4(E7®troether-
Compound 13: Conpound 4a is diss

CHCl; ZJCI:MCI\/IEI@o‘ld@PS@I)%ﬁw%B g% %e solution is added 5% Pd on
carbon (30 nol 9% . The reaction mxture is then

' iebd SO LB ey 2 W s e . s8e 1,

H-10), 5%@%‘ O, 1§- 1t151en64:enpenztfr abesiy B ZYQQJQC(n@@dH' B- §)h@'80 (m 2 H,
jected to col umm’ chromat ography using silica ge
H-3), 1g1|8v1e3i fre, 10 Hr,a%brapﬁmrm s1BH).Cotptidad =198, Mty Il }é)sﬁéﬂ (m, 2

0.2595; AT, 559 G RS PRRR A I s o 25,

122.3, yrartpr34(423m‘8)29 ihze.mg.tlwz@.o,\/m9.sti rred at 60 C for

Compound 2a: To a solution of starting undecylenic acid in methanol is added DCC and 4-

DMAP. The reaction mixture is stirred overnight at room temperature.
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5 h, whereupon tlc (PE/EA 12:1) indicated the
hydrol ysis was conplete. After neutralization wth 2
woRMT13728$e sol uti on was directly concentrat edPETIUS2007/069461
vacuo. To a solution of the above fatty acid residue
in DCM (10 m) was added paranitrophenol (160 ng, 0.5
CompotidH) Tolansttrt’iEg poksien o confpolkd"2 (160 rﬂQ)O @tamAroDVBRL (:éﬁcosene
reactjiQn. m xture was, s |rr rt overni
(850 mgm‘Q sﬂeﬁw iy dyy éﬁz@zﬁéxﬁmi)waf)adﬂ% 8 t $FECTREB C78 5 (65 mg,
12 mol WP arld fhe$H&Hre T8 rSHARETS! PRayAShEblghad.c MELHCREMIaRY 0.40
o w%)s?t was adégd srrm [l anmount a%?)?& |I}g)a gel (WE]? 9 )
indicateglviip @oasungrijont dfethe ested @eThraseachnn ivfas ednépntrtedsh \('aOlllQJ amd then

subject?FB r‘[c? 8(”%) @;gr a&{%ﬁ&wa? sh% @%ﬂ%gi{ ? 1)y At‘ro_(%%éei the title

ComPOJ%4(§9b1}n%_EB%8tr£l§s/ms] 4=1)9 1 Hz, 2 H) 2.59 (t, J = 7.5
76 (pent., J = 7.5 Hz, 2 H, H3),

1.41 (pent., J = 7.0 Hz, 2 H H4), 1.37- 1.22 (m 48
' NMR, (566 5IHz (@) 8.2D(B8 <(2.] Hr, 2 Hj, D28ied, 13- 941 B, 29)), 533 (@, 2 H,

H10, 35 215794&“1‘*2735%?‘3’2%4}1957%@5’@1%31% 4170158 Bt 575

2 H, H-39-1942- ?—.@53% 429 #1-4391213 ,0.89 (11 =267 Yiz, 241, $1-292 576 NMR
14.1. 37 2007/ 137258 PCT/ Uszoo 7069461 An
(125 Malzy €dMal) V@l dppdoachid 1306, dpAzheds 8, 622.4pdk3 f32%6, 32.6, 31.9,

27 LT AR R g g, oo

approach, comrercially available alkylbromde 18 is
Compoﬁ&ﬁ@& ef}, X\’st‘ix‘ﬂng QBIEDL b?kér}{p&l\ﬁa'ﬂaaé%q desehbiigag) @HE@ ? added

form carboxylic acid 20 after displacenent
GmbbSb?r orgﬁm@atm'ﬁweatalmtozetdh@s noixtuwrand ostipixed faci dlag0The reatctletm is then

concenfeh i Gut 2 i P PG48 ORI EHOp B REe Slighgel o give

the tlﬂefcrogipogmr cially avail abl e al cohol 22 using, for
exanple, Swern conditions) in the presence of |ithium

hexanet hyl di si | azi de under Juli a- Lyt hgoe- Koci ensKi
Compoumh@i To ersslutidhios wﬂdecyiemlad:t@ha] Remk 982HbDH Imroolaan dnhydrous

rie S YL e S e EDab A R Ol Sh S 15

tan&CmPrD‘lO\Mhlh Prdlolcamienaing THAL R 88N ¢S r&hopdatane (1.82
equiv. d DVAP, or1 t(e) thg sea?grat e§ p- Ni t@)op znyl eét ecr) 15 e

ml, 1. 5t m@lwgh Aftegr sthyidg ogienaghtonndsrt reflukort.l.ex@vpE4 §9%) indicated the
consum%g?n 09 é}gmerlrlg q%oqa? on 1)I(t}q1éeg\8 1n etS&; at ur]g?gg%g% |o 615%16(? QVIW water.

The aqt&oﬂAf)h@Bh@i@Qb(trbéted hveth Esensy; vaikshddCkitRREurdd R dise BeaEbonate
ternative Synthesis of 4 and 14 using

and thep Jiring. T¢ REESBLICKIES Hak idrigh ésadéum pulfatey, wgn@n@a‘[ed and the residue

purifed LRI ALE S Bl bl o el ssp o 21

99 %, RACPBA With PEHDBNE HO). CCbinpQiindHBSva$ préduZed iretheisusie vy as 6 in the
yield of 94 %.

6: "H NMR (500 MHz, CDCl;) 5.81 (m, 1 H, H-10), 4.95 (m, 2 H, H-11), 3.38 (t, ] = 7.0 Hz,
4 H, H-1, H-1°), 2.03 (m, 2 H, H-9), 1.56 (m, 4 H, H-2, H-2"), 1.37-1.27 (m, 16 H, H-3-8; H-
3°-4%), 0.88 (t, ] = 6.9 Hz, 3 H, H-5"). > C NMR (125 MHz, CDCl3): 138.9, 114.1, 71.0, 70.6,
33.8,31.9,29.38, 295, 29.5,29.4,29.1, 28.9, 26.2, 194, 14.1.
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24 O 21 DCC DVAP 23 p-nitrophenol } 02N O Swern
C'H35 HO 04 22 Pd/H2 comercially available HO
WC00H3572862N O O DCC C 7H35 25 DVAP O p-nitr opdieistooe69461
B. Preparation of dycolipids The glycolipids of the
present invention can be prepared by the nmethod shown

CompouAd 8Sdhedstirdingabhition 38 eVier 2q0F0 hd:{ 2533 mmol) and ether 6 (200 mg,
PCT/ US2007/ 069461 Schenme 3 OBn OBn. OBn OBn 0 O BnO 0
0,833 o), BroedBHO lwﬂrymhlorzfomk(% TNMHEEE adgedcbipibbs 2 T@Aeraﬂon catalyst

0 r
s mEPR Dy HRESH RS By o, SBUAGTY B fyion v
concenfhte@Hn vAcuo and then subjected to column chromatography using silica gel (PE-
DCM 3:2) to give the title compound 8 (174 mg, 84 %, trans/cis: 4:1, Ry 0.16 with PE-DCM
1:1). Compound 9 was produced in the same way as 8 in the yield of 81 %.

8: 'H NMR (500 MHz, CDCl3) 8.26 (d, ] = 9.0 Hz, 2 H), 7.27 (d, T = 9.1 Hz, 2 H), 5.37 (m, 2
H, H-10, H-11), 3.38 (t, ] = 6.7 Hz, 4 H, H-20, H-22), 2.58 (t, J = 7.5 Hz, 2 H, H-2), 1.96 (m,
4 H, H-9, H-12), 1.75 (pent., J = 7.4 Hz, 2 H, H-3), 1.56 (m, 4 H, H-19, H-23), 1.39 (m, 2 H,
H-4), 1.32-1.25 (m, 24 H, H-5-8, H-13-18, H-24-25), 0.88 (t, ] = 6.7 Hz, 3 H, H-26). * C
NMR (125 MHz, CDCly): 171.1, 155.6, 145.3, 130.5, 130.2, 125.2, 122.4, 71.0, 34.3, 32.6,
32.7,29.8,29.7,29.6,29.5, 29.3, 29.2, 29.0, 26.2, 25.8, 24.7, 22.6, 14.1.

Compound 13: Compound 4a is dissolved in DCM/MeOH (1:1) and to the solution is added
5% Pd on carbon (30 mol %). The reaction mixture is then stirred under hydrogen until the
reaction is determined to be complete by TLC analysis. The reaction is then concentrated in
vacuo and is then subjected to column chromatography using silica gel to give the title

compound 13.

Compound 14: Methyl ester 13 (147 mg, 0.32 mmol) was dissolved in 10 ml iPrOH/THF
(1:1) and to it was added 100 mg NaOH in water (2 ml). The mixture was stirred at 60 °C for
5 h, whereupon tlc (PE/EA 12:1) indicated the hydrolysis was complete. After neutralization
with 2 N HCI, the solution was directly concentrated in vacuo. To a solution of the above fatty
acid residue in DCM (10 ml) was added paranitrophenol (160 mg, 0.5 mmol). In the presence
of DCC (160 mg) and 4-DMAP (35 mg), the reaction mixture was stirred at rt overnight,
whereupon t.l.c (PE-EA 10:1) indicated the reaction was finished. The suspension was diluted
with DCM and to it was added small amount of silica gel. After evaporation, the residue was

purified by flash column chromatography (PE/EA 20:1) to provide ester 14 (154 mg, 86 %).

"H NMR (500 MHz, CDCl3) 8.27 (d, T =9.1 Hz, 2 H), 7.28 (d, T = 9.1 Hz, 2 H), 2.59 (t, ] =
7.5 Hz, 2 H, H-2), 1.76 (pent., J = 7.5 Hz, 2 H, H-3), 1.41 (pent., J = 7.0 Hz, 2 H, H-4), 1.37-
1.22 (m, 48 H, H-5 to H-28), 0.88 (t, J = 7.0 Hz, 3 H, H-29). ° C NMR (125 MHz, CDCl;):
171.3, 155.6, 145.3, 125.2, 122.4, 34.4, 33.7, 31.9, 30.2, 29.7, 29.7, 29.6, 29.6, 29.5, 29.4,
29.4,29.2,29.2,29.1,26.7,24.8,22.7, 14.1.
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HOOHOO O HONH Alk-Z Alk HO ALk . , , ,», NH
Al k-Z HO Cl4H29 HO HO Cl4H29 HO K In Schene 3, Zis
WO SHz@H258 0, -0- Al k- CH=CH-, or -CH=CH O ; and PGEEDNS2007/069461
occurrence of Ak independently represents an al kyl
chain such that the total number of carbon atons in
An altblhlatl‘ff@tabyroaéﬂ do cthai gynihesib ramypddifico ilddnealdxsnuédh® Malia-Lythgoe-

und (H) is  deprotected (i.e., the BOC and
Komen,skslocrypgbg,g Fheapsry islesetheddn é,c]@%% 2B, Usipg tis approach, commercially

avallabg{] gfk?fb?&hﬁ ebi/8 sb?éa&gdtvfll £E @ﬂ{)ﬂr fcla H‘aﬁ\baﬁllabllgr%gﬁﬁa{zggaﬁﬁﬂ 19 to

riethyl st I'ane i n reacte
form cwbb;hylicfmd 30 aftdrdiigpdtcementl)f boom{de) Thothiretiduoa cabopplimatid 20 is

Conpo (1).is then deprotected, for Pl e,
then owhtZﬁd 2ol reﬁ?ﬁﬁdmaﬁ?ﬁeﬁ pfone 2. SPE%% i oem EeacieAigkh aldehyde 23
(whlchclgrggfﬁﬂﬁ'agzéd] %roﬁ{ cbBAES Ay EOfilabR¥A0TE 22%5%11[%( hyydl re? ey Swern

gas over | adi um on car bon to pro uce ane- |
condltlomi)‘pn uhel pre(sKl)ce d’ﬂqhthognﬁmmardghgldmlbad@ ungddri hxﬂlald_yythgoe K001ensk1

condiighy, JR CHTHBAYE NeSHR SRR R R St pardt 1y Hndepgier be
converRd URciPPto rileldnaatﬁﬁéielagpﬁm%gﬁérgﬁn s&br 4 8p6&t r&fimeRe B %[hl&ophenol
base | abi | e sugar al dehyde (L) and a sulfone (M

in the pmmcwd DGC aaddad APh dvdp dhe satg@rﬁémenrg@phglmster 15 through (1)

nyaroggfelCh R For rite® S0 PR Bl T ene oae Bl g

(2) tred®mBROfthd-reChltakt Bitafdd/achd X514 9-1trophelvbiHn @hpresence of DCC and
alternate synthesis of the -CH2-CH2- |inked analog to
DMAPeonpound (H), conpound (U) is depicted in Scheme 3b
bel ow. Schene 3b OBn OBn OBnOBn OBn OBn

Scheme 2E

Alternative Synthesis of 4 and 14 using Julia-Lythgoe-Kocienski chemistry as the C-C bond-forming step

HO\](])/\/\/\/\/\B, . HS——(Z]@ —_— HOY\/\/\/\/\S_«N]@

18 commercially available 19 commercially available 20

LIHDMS

HO, ) HO, N

Y\/\/\/\/\/\CﬂHgg, m/\/\/\/\/\%_«]@

f 11

0 2.1 equivs. fo) o S
24 0= 21

J DCC

DMAP

23
p-nitrophenol

T Swern

HO
22
commercially available

Y\/\/\/\/\/\ 17M35 Y\/\/\/\/\/\CHH%
o}

o
Y\/\/\/\/\/\C”Hss
0

HO,

0] DCC
25 DMAP

p-nitrophenol
14

B. Preparation of Glycolipids

The glycolipids of the present invention can be prepared by the method shown in

Scheme 3 below.

38



O BnO O BnO BnO BnO BnO CHO BnhOOH NO P TTIP,
D-(-)-D PT, TBHP CH2ClI2, -200, 18h OBnOBf 5 Steps
w@BROBs7288N0OBN 0 NaN3 0 BnO NHCbz BnO 0 BnO Br@/BSBntne9461
N3 Bh OO OHOHOH OHOH S RQ 1.Cl4H29WMyBr, THE OC
- r.t., 1 h 2. TBAF, THF, r.t. 2h OBnOBn O NHCbz BnO -
OH BnO = Cl4H29 OH T konhéehenme 3b, al dehyde (0) is
derived from al kene (N) . Honol ogation via Wttig
chem stry followed by reduction to the al cohol affords
og@n allylic alcohol for trea Wi th
| - est abl i shed Sharpl ess pdation to formthe
xy (Q. Sodium azide & Wi t h nver si on | eads
the protected amno hydroR hyde(Sh-ARhen
[‘g{nggEearybﬁtcrzyrpAﬁsgm,rds the al ¢o (T). 40 WO
37258 dpSitddea0dd 069 4auarThel synt hesi s of
ic glycolipids is showt in Sc «Hde bel ow.

p
Schle C4Bn OB 0 BnO 0O HO |
;\o

H d) Pd/C, H,
C) Na, NH3
OH

OH _oH

In Scheme 3, Z 1s -CH=CH-, O, -O-Alk-CH=CH-, or -CH=CH-O-; and each
occurrence of Alk independently represents an alkyl chain such that the total number of
carbon atoms in the fatty acid chain is from 23 to 32 carbon atoms. Compound (H) is
deprotected (i.e., the BOC and isopropylidene protecting groups are removed), preferably by
being treated with trifluoroacetic acid and triethylsilane in dicholormethane, and reacted with
fatty acid ester (D) or (G) to produce compound (I). Compound (I) is then deprotected, for
example, with sodium and ammonia, to produce alkene-linker compound (J) or reduced, for
example, with hydrogen gas over palladium on carbon, to produce alkane-linked compound
(K). The compounds can be purified by methods known in the art, such as by flash column

chromatography.

Compound (H) can be prepared by using a one-pot Julia-Lythgoe-Kocienski reaction

between a base labile sugar aldehyde (L) and a sulfone (M) as outlined in scheme 3a below.

Scheme 3a
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BnO C17H34CH3 .,,kNH 8 a) CH2Cl 2, TFA, Et3SiH, OBn
®Bn b) p-nitrophenyl ester 4, DVAP HOc) Na, NH3 O
W@H297258n0O HO BnO - 11 ...NHBoc O OH 0 Cl4rP¢ROSM07069461
0 10 ®Bn OBn BnOO BnO O a) CHCl2, TFA, Et3SiH;
b) p-nitrophenyl ester 8 or 9, DVAP HO ""N H HO
Cl4H29 O-R 12: CAH8CH3; d) Pd/C,_H 13:<ChHIOCH3 z
BnO RB8 or A ANA§gi cal procedur @%dF"ami de formati on:

BnO oundg? Gy, KLO54 S.ndi Bsol ved B0
gad | ) and d was added suitedi|e amouyAts of o T A
triftd uoroacetir acid (0.2 m) and tfief hygibane (0.1 O

m) at 0 C gffter stirred at RT for 2 hp the mxture
was directly concentrated in vacud! To the solution
of the above residue in THE were added the p-

it f { ' i
T S T R T TR
(U) is depictaddt Saheni®®bélewper at ure for 2h, whereupon t.l.c

(Petroether-Et OAc, 2:1) indicated the am dation was
finished. The m xture was evaﬁorat ed and purified by

flash 41 WD 2007/ 137258¢ 2007/ 069461
OBn
OBn OBnOBn OB”OBn
0
BnO — 0 0
BnO P BnO BnO el
BnO n
CHO N
OH
N o P
TTIP, D-(-)}-DIPT, TBHP
CH,Cl,, -20C, 18h
OBn ogp 5 Steps OBngg,, 0Bn ogp
BnO 2 BnO 2
n n
BnO NHCbz BnO 0
OH OH
OH
S R Q
1.C14H29MgBr, THF
0C -r.t, 1h oB
2.TBAF, THF, r.t. 2h noBn

In Scheme 3b, aldehyde (O) is derived from alkene (N) . Homologation via Wittig
chemistry followed by reduction to the alcohol affords an allylic alcohol for treatment with
well-established Sharpless epoxidation to form the epoxy (Q). Sodium azide opening with
inversion leads to the protected amino hydroxy aldehyde (S). Then Grignard chemistry
affords the alcohol (T).
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col uim chr omat ogr aphy ( Petroet her - Et OAc- CHC13,

2.5:1:0.5) afforded conpounds 11 (39 ny, 58 %for 2
wae@pa}72s€Conpound 11( E-am de chain): 1H NVR( 50BCIVHE2007/069461

CDC13): 7.37-7.23 (m 20 H, 4 Ph), 5.97 (dd, 1 H,

J2,1 =15.3 Hz, J2,3 =6.7 Hz, H2), 5.89 (m 2 H NH,

TFhelgyntHesid bf §isecift dlycdtipddd”is sidwnlih Schemd 4 beloand 4. 53 (2

d 2H J=11.9 Hz, PhCH), 4.73 (t, 1 H J3, NH and

3, 2=7.0 H, H3), 4.66 (s, 2 H PhCH2), 4.65 and
4.60 (2 d, 2 H J = 12. ﬁJH@LJPhCHQ) 4.57 (br s, 1 H
H1'), 4.50 and 4.44 (2 d, 2 H J = 11.9 Hz, PhCH2),
3.99 (br s, 2 H H2, H5 @&13 89 (s 1 H H4),
3.69 (dd, 1-H J6'a,6'b = %, J6'a,5 = 7.3
Hz, H 6'a), 3.59 (dd, 1 r%m; = 8.2 Hz, 13,4 =
2.1 Hz, H3'), 3.48 (dd, 1 6' b, 6 10 %@
36'b,5 = 4.7 Hz, H 6 b), 3.45 (br- ﬂ%ﬁ7b/?# 1

opr2y 29 (d, 1 le) CHiClss THA,Gts$t, OH- 4) , 2 16 (t, 2 H J2" 3
=°7.3 Hz, HbR)itroptengsstef HIDMEP 4 HY) JH 1)2\!9)NH31 79
oo J=6.1 H, O+5), 1.62 (m 2 f“ngl—l- Y,

“T22-1.18 (m 68 H, 2 x H4" to 2HO
2XHed3" t 02xH- 28", 2xH 6t 02xH- 1H), 0. 88(t, 6
H, J=6/9Hz, 3xH 19, 3x H-26") 13 C NWVR 1@12@%&
173.1, 138.4, 138.3, 138.2, 38,0, 130.4,
13 .2/ 1298 128.4, 128.3, 128.1, 127.8, 127.8,
) 127.6, 127.4, 126.2, 115.6, 78.2, 76.9, 76.7,
73.6, 73.2, 73.3, 73.1, 72.9, 68.7, 53.7, 36.8,
3 8 32.6, 31.9, 29.7, 298, 29.5, 29.4, 29.2, 25.7,
%B”(BZ am de chain 4:1):
©7.22 (m 20 H, 4 Ph),

RN

597(dd 1 . J2,3 = 6.5 Hz, H2),
5,.91-5. 86 gm 2 P H1),55. 37 és, 2 H H 10",
ailp'izf'z“%“ 4.54,(2 d, 2 H /d =11.6 Hz, PhCH),
b P-%P0[ ”y'eier °f93§MNH and 3y@—z 7 My, H-3), 4.67 (s,

d, 2 12.2 Hz,
141, 50 ane4. 44 (2 d 2

2 H PhCH2), 4.65 and 4.60 (
PhCH2), 4.57 (br s, 1 H Hp1'

H J = 11.9 Hz, PhCH2)z o408 (br s, N

3.90 (t, 1 H J = 2 esmmHmmk4 ), é\\eq\\‘i ﬁz
J6'a,6'b =9.9 H, J6ab5 =74 rz a 3.59 (dd, 1
H J3',2 =8.4 Hz, J3,4 =509 H, , 3.50 (dd,
1H J6b6a=102H, J6b5 = 5 FLG b), 3.46
(br, 2 H H4, H5), 3.39 (t, 4 H, J-+8 7 Hz, H20",
H22"), 2.98 (br s, 1 H OH4), 2. 16 (t, "2 b dom 3"
= 7.5 Hz, H2"), 1.95 (br s, 4 H H9", H12"), 1.80

(br s, OH5), 1.62 (m 2 H 2 x H3"), 1.56 (9% 4 H,
H-19", H-23"), 1.42-1.20 (m 54 H 2,x] 4" to 2 x
H8", 2 x H13" to 2 x H e

18", 2xH- 24"t 02xH- 26", 2xH- 6t 02xH- 18) , 0. 88( 46H, J=6. 9Hz,
3xH 19, 3xH 27"): 13 C NMR (125 MHz, CDC13) 173.1,

38 aj’ pr%geglugp f%ggné f%l%gatén glp%hnciszs 20 25 3 %égg; (2054 mmol) was
dlssolvédzlﬁ I?CMl(%Jmﬁ and ?Jlt@va?s’ ]aadecﬁsultZ@le%moZlﬁts%f tﬁﬁuc?roaceﬁé a(?ld éO .2 ml)
and tn@l]ylglans 1072, m,’1_>)9at80 B e A&;er zemm%d 2@9{"17 for 291 7t,he zglxmre 2}93.56d1rect1y

concen%ag d?m %%cu?:ﬁ %g s%&f.uiﬂ ogih 6bg\29[s22 uﬁdﬁﬁﬁg?\ﬁ%@ added the p-

mtrophﬁf}}]— le&e2 8P ﬂt@@ﬂ:‘ﬂ(ﬁ Jl (3Capgouosl elllﬁlﬁ n Sm(l '%aﬂa.\lytlc A OMIR(OFASMAP. The
, _pyridine-d5): 6 8.67

m1xture@y@2them-,§tnm4 atpoqm tempgratuge é@ 2pbwhgreug_on|4 1. cz(Pﬁm;BthgrbsEtQAc 2:1)
indicate(db{hesami%latli_!)n %Jag_ﬁnish%d.S %hé tH:llXﬁII‘e deé' e\%porated and purified by flash
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OH), 6.43 (br s, 1 H 6-04, 6.35 (br s, 1 H 4
6.28 (br s, 1 H 5-O4, 593 (m 1 H H 3), 553 (m
wQ2M7/152390", H 11 "), 5.15 (m 1 H H1), 4. 8HCT/U002069461
H J 3,2 =9.1H, J1,2 = 6.1 H, H2), 4.61
(br s, 1 H H4), 458 (t, 1 H J=6.0H, H5
colum cypiatgraphi, (Retrdether-EOABBCHCIA. 281 0r) @fardedeampotndg, 11 (39
H 45 (t, 2 H J =7.5H, H2"), 2.31 (m 1H
mgasgh(g%{) 2 &5k (m 4 H H9", H12"), 1.93 (m 2 H

H7a, H6b), 1.83 (m 2 H H3 "), 1.70 (m 1 H,

Compo'ﬁ"na tﬂ(E ax%icﬂzdch%m}w}( liﬁ(t%OlﬁM]ﬁ'z &hel, ?71:87 7|2l3§m bo H'|'48Ph) 5.97
{0 H-28") ( H 3 =

(dd, 18 JQlFF 2593)Hz )3;»32=67H{Z;I&R@5(5CB9I\4HL g Py NEdiEh &), d5y7: (ssz S5 1-10", H-

1), 475 32 8y a8 157 1 R s B gy £ e 1),

4.66 (sg L»rH Sthleb* 4 85 aﬁa-m,éoﬁ(a?cﬂ 2(ﬂ@r1;g s, 1@12 He, ﬁhCHg‘DlJWQbQQ I EIL, H-1%),
r s,

4.50 an(drﬂ 441(2Hi 2@35— 1, 91}5z (P.ljrle) 3199 (b 3 ), B 3§4H(§T}O_3|>189-(s 1H, H-4"),
s WL 0 P, L A R S AP -
Hz, H-61) 338Hdd,H B, )JGbA 2600z, 216H_5 =H+. 72 HAHH%.D), 32545r,(X H, B-4, H-5),
H J = _7.5 Hz, H2") 228 (m_1H H6a), 1.93&9 2
2.99 (Al HyJ 77.0 Hzg QH-4% 2846 (rh Holopy» H 3Hz, Hr27) Y4 (br 3, 44, B9, H-
2, E RO B A 18 H . b2
x H-8"H229M)13” JIéQ ANRY ] 25 Whzto aog/mw)h@sw) 6 H3=16.9 B2 34 H-19, 3 x
H-26 )(%37 g%g 25 @%ﬁ@ C%(ihb”%h 133’ 4@:2@3 O@@% 1?%@71(7)30 038.2,129.8,
128.4, ?1@8 § 123801 4127359 1%7 8392?07 123706 2127349 1%6 23Q1?~6 3@2076 377637 74.5,

73.6, 75924, 7 3H7&WR(75@06M-742 ,53ﬁy66<81 ﬁé8d52 6 a 992%1 2917H295 %.94 292,

6.61 (d, 1 H J=4.0H, 2 G, 6.45
257255221%41[“—48%& 4-OH), 6.33 (m 2 H 3 - OH

-OH), 6.12 (d, 1 H J = 4.1 Hz, 4'-0H), 594(d 1
cOmpoHndhz(E/t- #midé chaln @), léNié‘Résf@b MH'Z!’ CD'UI3%.'17 34-7bk X&) b0 H, 4 Ph),
5,137 (m 1 H H3), 472 (m 1 H 33 ,2=973H,
5.97 (d#t RH) 214 BR6 Hm 153 =H.5 Hzl H:2)H5.945,86Hn6 & I, NH, el )( #37 s, 2 H, H-

07 i S AT L B iy B T a2 70 e
H-3), 411%72(2 2 H2P%@H}szn46% dild 4“565 4, Hb) = 12.834, (Fﬁcﬁzi 5H(b1rb.%1 H, H-

HzU)b O}@_(Im 4 H, H 10"
1)450mad24|4(2m£ T BbY Hz1PEH .00 (s, 2 HL 23, Hmmw 1H,J=

2.6Hz,;:t{ W%EQ (g}l f%lj 17 49‘91851819 it 746ﬁﬁHH§’]a§ 3&%&&‘1‘%&@(2 ~84

Hz, J» H—199}& zlqsib 2.9501%d1dl$®[ NM% (=12(52IH;LZJ6 bQ)&Fﬂlelt;Hdﬁb) 3 46 (br, 2 H,
H-4, H751 3})39 o4 &l, 16“361H25éf 210 'ﬁﬂa )§z989£br331 E 053124)52 1§dt§H Jo 3

=75 1otk o5 4. 5o 3 3 1 s GRLE. 10y, Ty Ha)

1.56 (m‘l,41}6 H43°Y\B-200/1 1371225)8(nP62F/}U82>0H74 0026 H-8A; Bx&amm to 2 x H-
1H NI\/R 500, MHz, rldlned 849(d
18> 2;9 4_|Z

@ 7@@6@ m E-18). 088 G G5, T 2693, 3@&%@9 3x H-

277), ¥ & NMIH(IE]S 51, 7c¢@13hf'7§3t')138% 41@8.(3[“13@2"'13831 -804, 130.3, 129.8,
6'-OH), 6.24 (d, 1 "H J’=44 H, 4 -CH), 6.07 (d, 1

128.4, 984, 1284, 7283, 188.01)37.8. 103.8 171, K764 187,6,4273, (84, 749, 76.7,

74.7, 7?'7997%317;2 7:2213'"71@%561@ 3]649 gaézg( gxg% ’1'5;3 Eﬁ% 29 8455‘9 8% 297,

29.7, 28%, 39kz 29%, 59 ;56093 495 b bb6bY) o 4623249195 ¢m2.4, bhe, 14.1,
0 H3, K4 HS5 Hb5) '3.39 (m 4H H
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20", H22"), 2.71 (m 1 H H2a), 2.58 (m 1 H HIla),
2.45 (m 2 H H2"), 2230 (m 2 H H 6a, HIlb), 2.19
W@ 2907431458 H- 2b), 1.91 (m 2 H, H 7a, H6b), 1.B3I/83002069461
H H3"), 1.68 (m 1 H H7b), 1.60 (m 4 H H19",
H23"), 1.51-1.18 (m 56 H (or 58 Hfor A-4), H8 to
COmpddnh&rairL- (A1) t'er NMIS(SOO IMHﬂ p}h‘l‘di’rfe dS()OE 86I7+(361 H qr— 8.7 Hz, NH),

6.92 (nzélfg H- iBH@)l\l(siA%((hlzs INFiz2*- 9‘;711')1 @ﬁ?wébrd%)l I:L?%Qi{) ?éZSbr s, 1 H, 3’

0fD), 6 44 Gs S04, Bs {8 1 g rafy b oh 18, 3ty s g5t 1 -

3), 5.538@n,2 H3O-1),30-107°),25(1 Dem,2Z6HY H-1"364.84 (RB1H, 146 IAHR, ] o =
Compound A-6 is ?Ige,s)ared usi n% the sane_progedure as

0.1 Hz.dd<ck H5d dPabovE: Hot )-orpbuhdl. 14 @0 Pé%«,f%ét) tenpBundlilboa’, H-

6b”), 4;&%{19%1%?1‘1%\"@1‘ }‘P‘B, poyng 16 Ha § 9fp ﬁe?d)\/b 3RTRL ?g{ 8f6a), 2.06

énzyl oups are’then refpved’wth sSo
(m, 4 Hi, - ﬁ’r‘r;rffﬂmza’)t]o%a(rﬁo?H HHA&, H-64)e1.8d (poiki] HA3 B), 1.748 (M, lH H-7b),

o] - i r e S| h , dyr S
1441, R ER DR A Bol o frpdtna A o BRbept OB M 168 He
< H- 19|§Xrﬂe@g>t)ed wi t h p-nitrophenyl - co- phenyl hept anoate to
form berizyl protected A-7. The benzyl groups are then

removed with sodiumin ammpnia to afford the title
A-2: 'EENMVRG00 MEZ, pypidietd0ph@ Ay 4, dotherﬁ)yﬂ HepNEDO@P@ (s2H, H-1, H-

d.pb ' -
20 67 bR AeAe S, PR AR P B 5°0e8 620 s, 11,6
OH), 69b g@'PHOEffE‘cw@E% ll’”OH')‘% P BRanee %fof-lﬁ‘% @ﬁ@hwaheﬂts)o% 15 (m, 1
DVAP. preci pitate of di cycl ohexyl
H, H-10r 484 (w,  H, ttk29d4. 661(braﬁf, tleH HH8), 4156adt ildh, 1 s SColipl el &, H-57),

441 o SRl it § S Ponat oAb G arh Fik o) P (BT =
7.5 Hz, b h i c2g 1n@nl HAA-0M) 20D®A @ﬁZE&apﬁTéwsi@@ZﬁlO,@%@y’} 11.71 (m,
B|0I0|ca | es Exanple 1: Det er m nati on of

1 H, Hﬁbhét%cl bf 6% 7 , B8 tpHfl-13akd Tie2H{2pp e Q:% aké Hled =tthaHz, 3 x H-
19,3 x%f%%’%@&eﬁﬁﬁg{]#g%}fzn ‘”d‘{ - WAl St EAY £ 8 f7elN86 8 749 731,

elnv t'erials " an t'hods

73.0, 7Ts§t7@6 S@Up@medsn &DCM5(Wm@)3ms3@yn3mss3(z¢d3my 30.3,
i n_Brewer a-C Gal Cer (CRONY 101)

VAT
30.2, 3%3”5%»@9%%7 %3260%§ér3r b&8 in Schnieg J, Yang G
Franck RW Tsu1| M 2003. Superior prot ecti on agai nst

s TR P TRU TS R BRPen  Fpllxees 9, 1 . -

Hz, NH; @al @@tloHy] eetr(adeB OH),&45 M?@I }1!,98: 436143;1 -4-084.16. 31}1&1% 3-
OH, 6’- 0@6@ (@) 1_H@|l| % 224%H) %951 (d, 1 H4;FH3:1 2 'fllg 5|_I%H|_)|05 53 (m, 2 H,
H-11”, H-12”), 5.13 (m, 1 H, H-3),4.72 (m, 1 H, J 3= 9.3 Hz, H-2"), 4.52 (m, 3 H, H-1’, H-
4, H-62%), 4.36 (m, 1 H, H-6b), 423 (m, 4 H, H-3’, H-4, H-5, H-5"), 2.72 (m, 1 H, H-2a),
2.58 (m, 1 H, H-1a), 2.46 (m, 2 H, H-2"*), 2.33 (m, 2 H, H-6a, H-1b), 2.31 (m, 1 H, H-1b),
2.22 (m, 1 H, H-2b), 2.06 (m, 4 H, H-10”, H-13”), 1.94 (m, 2 H, H-7a, H-6b), 1.85 (m, 2 H,
H-3’), 1.71 (m, 1 H, H-7b), 1.48-1.17 (m, 64 H, H-8 to H-18, H-4>* to H-9”*, H-14"* to H-
28”),0.89 (t, 6 H, I = 6.8 Hz, 3 x H-19, 3 x H-29""); >C NMR (125 MHz, pyridine-d5) 173.8,
131.2, 131.1, 78.9, 77.4, 74.2, 73.1, 72.6, 71.0, 70.8, 63.1, 53.1, 37.4, 34.9, 33.3, 32.5, 30.8,
30.6, 30.5, 30.4, 30.4, 30.3, 30.3, 30.2, 30.2, 30.2, 30.1, 30.0, 30.3, 29.9, 27.0, 26.9, 26.9,

23.3,23.0, 14.6.
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(CH2)i 3CH3 (CH2) 13CH3 OH OH KRN 7000 CRONY 101 The
ot her tested synthetic C-glycolipids were synthesized
w@200da@3s8 bed above. I n vivo conmpound adm ni SPCHUB2907/069461
Five- to six-week-old female C57BL/6 mice and BALB/c
m ce were purchased from Taconic. Each glycolipid was
A-5 (anﬂtAon)adHaﬂMR(g(bOMHm pﬂn@cﬂl% PVBOS.491 (del Wel e 9.0WHecINHY 6.73 (d, 1 H,
i ntravenousl| each glyocollpld diluted in

7=4.7 Hgon O Be ot nna 0o Has 2 ornae 48 fima H ot o fom, 524 @, 1
t t — t

H, 1= 480 e b7 (801 B 3.~ #0018, B0, 001 G PIL H9MURWY, 17,7

3 = 8i7rH1,Ha: seres Wer H-2By,al. atatne B HyHeHzﬁnzta’ Hr6pd.36 (dd, 1 H, J 62 0 =

113 He e Fored P mhia2droet ‘SHstly? ( Bk k. et e S0 (. 4 H, H-

207, H-QQ"?er@ﬁ'IOHSHOZ‘aﬂf%%n 1|H H-1a8749 (g, B2HELR), 2,30 (m 2 H, H-
eval uat ed usi hg an ELI eB|OSC|ence San D e
6a, H-1DAR. 198, é fH yH- 29)3 Ividl (m, 2 I-éxHH@t Hfﬁh) L3500 Hi 13133 ()NﬂJl@&)(m 1 H,

7). L e P E L et 1 G ] KRG G SobPRY GHe18. 5

4> to FR18°4 G- 2Ihq{m5at(@s—wezrae’ Msnﬂs? ), 0l gsht, RBS, #=06.906% JIWern9, 3 x H-
267 13zo PBS-T), then 45 WO 2007 137258 PCT/ US2007/ 069461

@85 Wiks pyaidineaty dré8, p¥-8vTded 4l dék) Ag-Ssdl-81 ot 70.7,
h t
o1 s§RL AR SRS A . o, PSP 7, 20

26.6, 2313,11Q. 6Nas added to the wells and incubated for 2 hrs
at room tenperature. Plates were then incubated at
room tenperature for 1 hr wth biotintyl ated
A-6: C@T@l@@@ﬁlM 1amqpbt¢dylsmgdbh é@ne precedrae sl desictihedghatiefor compound
A-1, exg%pqr ﬁlgdn%g r1sh ?eraﬁ’t%d o%rngZ(}IGdt?Stgrri(l @eqn%yl é)u%[ecgfed [ll § The
benzyl otihs ztrelt}rearfembyécb@mz B@ﬂlﬁﬁ 1 eBGiohad © asibdemb @ifleicOmbbend A-6.
dark for 10 mnutes at roomtenperature. The
anti bodi es, avidin-HRP, and substrate sol ution were
A-7: Cenpouvgid| Arf7lgl pr%?@@drtmmgth@ samh progediué a¢ tlepcabed above for compound
recommenda 0
A1, oxFRAGRPRUR 4P R et e R eEr P heR R o dag benay!
protectéﬂeAh Wake B&i81 E}dﬁﬁﬁj aRYthER TRASVAGw §ocﬁ@1§c’ih%ﬁﬁ§ma% afford the
rimin each well to known standards. Results
tltlecommmﬂldsés-af Thl - and Th2-type cytoki nes were determ ned
intwo different genetic backgrounds, i.e., in

, /6 mce and BALB/c m The foll ow ng conmpounds
p-Nitcopfig 0 g HER BHute 1§A=pr€R?ﬁi§§Lh¥d rqealing t%naﬁgulwg%roawew}t of p-

nitroph%g\_l %ﬁ@l&é‘l E’pou ¢ alcm?‘ln Zngjl(g)tr}]l%r&O nqzl g%e E%QHQ gqulvalent of

DCC afiRONoh - [0dIAPerThe MRNpHat@aif@hcyclﬁéb(&Dﬁre(aAs1ﬁltered off after the
-1 ci s-conforner

trans-conf.orner), 151 GCK152 .
reaction) J§ ¢ymplpicd. r%'@ é%% %fwlsﬁwaﬂ%gewe@ }Peaéweﬁfhat met,eﬂé is then

qulckly@hro}l?ato %ﬂpheﬂ&m sand gz?fo? 9Hﬁ§cé~i‘foﬁe r the conpound
adm ni stration. The |levels of Thl-type cytokines IFNy

and | L-12 are sunmari zed
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in Figures 2A-C and 3A-C, respectively. The levels of
Th2-type cytokine IL-4 are summarized in Figures
W@200013728& correspondi ng nunerical val ues are BOCBHUS2007/069461
provided in Tables 1-6 below Table 7 provides
| FN-y/1L-4 and 1L-12/1L-4 ratios for various
II. BiologitpbExaiapleshi ch can be used as indicators of their
ability to selectively stimulate Thl -type i mune
responses. As follows fromthe Figures and Tabl es,
t S r S
B R, e P L a1 MR- 3‘#’%%@2“““ pat are
released oppaimbye admitistyhtdon bEthelcompodndesk thedeendidar et i on of
both Thl-type cytokines IFN-y and IL-12 and (ii) mnuch
| ower levels of Th2-type cytokine IL-4. The effect
MateriaWasd Bdsthdggul arly pronounced in the case of conpounds
A-1 (trans-conformer), A-2, and A-5. The ability of
Tested comgowmfipounds of t he present invention to selectively

dggg%%eang?kg%tyéﬁsg&?e |ne H%%%¥§§%&¥ d&}ne |npﬁg% o-C-

GalCer (¢R‘@BIY IR rsglﬁthasﬁ@dmtdemlba@ ieSdhinvieg $1 YAy @f BasckOR W, Tsuji
Thl -type i nmune responses which are | ocal and are

M. 209933sSweatoé@rwwwns'@@@ﬁaa}aiﬂnac&nﬂwaﬁla@qm@m%r?é?ﬁ by @ C-glycoside
anatogaf e Sl SERE PAE il PGB hrpridl “Tirel D@L ® 158: 1631-
1641. which require a Th- I-type response for control both

when used directly and when used as adjuvants. 46 WO

OH 07/ 137258 PCH/ US2007/ 069461°H TABLE 1: |IFN-y Igevels
pon_gl ycol i pi ¢ adm nistratio c nicegﬂEfpound
train 1 test average\SD Tot
HO 27 Hﬁ% <8*t‘264 Fy' 11518 163 Hy 165§H524CH3

168051665 2132132 12 4018 3114 35660639 2245 24—%738
9471 91(94\5/5“1\%09@; 484,453 398 425.5 38

58 56 2.828427A414922 A—3 BALB/c 0 27 27 27 O
189 163 36.76955 6 1072 1272 1172 141.4214 12
3986 BRBEI08067. 17514 24 14100 17300 15CBONY6Q] 742

The othg. tiéﬁii%ﬁ%t‘é%ﬁgﬁhpé Zggr%éyﬁ@?ﬂ%asgé%%%’g g 1‘% 213%3

4648 4185.5 654.0738
In vivo compound administration

Five- to six-week-old female C57BL/6 mice and BALB/c mice were purchased from
Taconic. Each glycolipid was stored at 1lmg/ml in 100% DMSO. Mice were injected
intravenously with 1ug of each glyocolipid diluted in 200uL sterile phosphate buffered saline
(PBS). At indicated time points, sera were collected from each animal, and concentrations of
IFN-y, IL-4, and IL-12 in the sera were evaluated by enzyme-linked immunosorbent assay
(ELISA).

Cytokine evaluation by enzyme-linked immunosorbent assay (ELISA)

Serum concentrations of IFN-y, IL-4, and IL-12 were evaluated using an ELISA kit
(eBioscience, San Diego, CA). Briefly, 96 well flat-bottom ELISA plates (NUNC) were
coated with capture antibody according to the manufacture’s recommendation and incubated

overnight at 4°C. The plates were washed with PBS + 0.05% Tween 20 (PBS-T), then
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12 7529 5308 6418.5 1570.484 24 16500 14500 15500
1414. 214 48 319 332 325.5 9.192388 72 59 66 62.5
Wa2®4971R38 26755 A-1 BALB/c 0 27 27 27 0 2 378CRB080@9461
98. 99495 6 2814 5167 3990.5 1663.822 12 4881 6147
5514 895. 1972 24 16100 14400 15250 1202. 082 48 441
incubated 8vithS#haimfocturel Bd9ided bbtkbiy sﬁIhtE»nO“or? D Hﬂ.ﬁl?ro&lﬁﬁaﬁipethure to block

non-spgt o b ik ABY WoBIE BihAAY T, s thuEs B0Sves added o the

wells alnﬁ %@é”oﬁaﬁed ﬁ% é‘%éfét feson? tén]gééé?eﬁf Phatélwel fn 51né19)a§5g6§ room
/c 0 27 27 27 0 2 122 178 150 39.59798

temper@tuﬁel{odr B@smﬁob&tmtmew,de@glomantﬁ@ﬂy 168 d5 dichbated with avidin

. 994.1921 24 11900. 946 680 .1725.341 48 320 348 3
conjugglgd ?‘ég%efﬁd% P%@X%’gsesai%%%&@ g3 grooR. EIBATAEITE, Ua%?d and
finally aacugzte@ with Mﬁn&ﬁ@ltﬂeﬁ%dﬁw%uﬁ@t@a’i@éolﬁuéﬂ718 (He7 @Bk ¥3420 minutes at

.91169 12 4988 8039 6513. 2157.383 24 14000 14200

room trm:pemtwml Ty 4ntiagliqes zvmmﬁfg’g urg Estree 2@Igtpni wegp all diluted
56.5,,13.43 2676 KRN LB/g 0.27 27 27 0 . 2. .

sccordify 18 ey ol paEns i Syl 16 gy gturc

acid an@ flcB38Re SorkBrtrak#b8In each well was determined by comparing the absorbance

at 450 nm in each well to known standards.

Results

The levels of Thl- and Th2-type cytokines were determined in two different genetic
backgrounds, i.e., in C57BL/6 mice and BALB/c mice. The following compounds were
administered: A= compound (A-1 trans-conformer), B= compound (A-2), C= compound (A-
3), D= compound (A-4), E= compound (A-5), Z=control (PBS alone), CRONY=a-C-GalCer,
KRN=0-GalCer, GCK109 (A-1 trans-conformer), GCK151 (A-1 cis-conformer), GCK152
(A-7). The levels of cytokines were measured at 0, 2, 6, 12, 24, 48, and 72 hours after the
compound administration. The levels of Thl-type cytokines IFN-y and IL-12 are summarized
in Figures 2A-C and 3A-C, respectively. The levels of Th2-type cytokine IL-4 are
summarized in Figures 4A-C. The corresponding numerical values are also provided in Tables
1-6 below. Table 7 provides IFN-y/IL-4 and IL-12/IL-4 ratios for various compounds, which
can be used as indicators of their ability to selectively stimulate Th1-type immune responses.

As follows from the Figures and Tables, when compared to a-GalCer (KRN), several
tested synthetic C-glycolipids of the invention produced (i) comparable or higher levels and
extended secretion of both Thl-type cytokines IFN-y and IL-12 and (i1)) much lower levels of
Th2-type cytokine IL-4. The effect was particularly pronounced in the case of compounds A-1
(trans-conformer), A-2, and A-5.

The ability of the compounds of the present invention to selectively induce high levels
of IL-12 Th1-type cytokine in the absence of Th2-type cytokine induction indicates that these
compounds are potent selective stimulators of Thl-type immune responses which are local
and are associated with secondary activation of dendritic cells. The compounds of the present
invention are therefore useful in treatment of various diseases which require a Th-1-type

response for control both when used directly and when used as adjuvants.
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24 6497 6983 6740 343.6539 48 86 139 112.5 37.47666
72 36 36 36 0 21008 47 WD 2007/137258
WERN/WE2807/ 069461 TABLE 2: | FN-y | evel s uponPCT/US2007/069461
glycolipid adm nistration to C57BL/6 mi ce npuse
conpound strain hour test 1 test2 average SD Tot al
TABLBEM SII0S7Bevels Qp@ilglgdolfiid @didisGrafion td BAT. R2d mﬁd@74 6

Q20 0’)0 0’)0 1 A1 421 A4 12 2991E ’)ﬂﬂ’l ’)1(\Q 1 22N0 ’)4
compoypd; | “§ousé skiaig d hols 3o tastio " desty o [ oauprage n:_ﬁ%a:g“ﬁa'
A5 101 |[T0%BF02 1. 1414914 11 %7 A 372{:57&_/ d% g 43136 11 0

2 185 241 213 |39. 59798 5§42 670606 .;:) 9 2665

2216 2440.5 317. 4909 % 19837 35 6611§ 48

382 (306 344 53.74Q12 7%7585 84 " 698@ 5i1g9681 A2

C57BL/6 0 31 31 %% |0 24488 13%9838. 544k 57 034.69086 |955

034 (944.5 14. 84974 | 12 2407 343382932 7464| 2872724 14922
A3 7023 B)8BK 8415 1968. 585 248 424 2804 46425p. 56854 |72 87

114 100.5 19. 09188 |1302737 A-1 CSYBL/ 6 06B[3816%S6 [0 2

226 1336 281 77.78%75 d0M2[72 11273 |11471%2 RA4edd23 12

4093 4553 4323 32;6. 269%1389124 1({%@ 123‘1%-511%@7%‘6. 346

41134226 435 400. 5438. 79 3?3 72 %’8178 2’152%495 351%%%2

72 62 60 61| 1.414214 21287
A-2 BALB/c 0 27 27 27 0

2 197 271 234 52.3259

5 3723 4648 4185.5 | 654.0738

12 7529 5308 6418.5 | 1570.484

24 16500 14500 15500 | 1414.214

48 319 332 3255 ] 9.192388

72 59 66 62.5 | 4.949747 26755
A-1 BALB/c 0 27 27 27 0

2 373 233 303 | 98.99495

5 2814 5167 3990.5 | 1663.822

12 4881 6147 5514 | 895.1972

24 16100 14400 15250 | 1202.082

48 441 528 484.5 | 61.51829

72 62 63 62.5 | 0.707107 25633
Z BALB/c 0 27 27 27 0

2 32 32 32 0

5 43 40 41.5 2.12132

12 104 101 102.5 2.12132

24 72 95 83.5 | 16.26346

48 40 45 425 | 3.5635534

72 41 56 48.5 10.6066 380
CRONY BALB/c 0 27 27 27 0

2 122 178 150 | 39.59798

5 3114 3037 3075.5 | 54.44722

12 6314 4908 5611 | 994.1921

24 11900 9460 10680 | 1725.341

48 320 348 334 | 19.79899

72 50 69 595 | 13.43503 19938
A-4 BALB/c 0 27 27 27 0

2 140 145 142.5 | 3.535534

5 1778 1706 1742 | 50.91169

12 49088 8039 6513.5 | 2157.383

24 14000 14200 14100 | 141.4214

48 752 1107 0295 | 251.0229

72 47 66 56.5 | 13.43503 22676
KRN BALB/c 0 27 27 27 0

2 841 1049 945 | 147.0782

5 4170 5335 4752.5 | 823.7794

12 7996 8791 8393.5 | 562.1499

24 06497 6983 6740 | 343.6539

48 86 139 112.5 | 37.47666

72 36 36 36 0 21008
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Z C57BL/6 0 31 31 31 0 2 122 0 61 86.26703 6 0 252
126 178.1909 12 137 41 89 67.88225 24 0 0 0 O 48

W@I®713725944. 5 180. 3122 72 436 0 218 308. 2986 HFOUS2007/069461

CRONY C57BL/6 0 31 31 31 0 2 359 352 355.5 4. 949747 6
1083 1106 1094.5 16.26346 12 2667 2358 2512.5 218. 496
TABLEA:GFNLy G668 vpbaSlyolipill AlkhbhistdRiohd8 CHBITE fibe

28.90138 72 279 301 200 15 55635 11653 A-4 C57BL/6 O
ouse D
comped 5o e, 5 5 agu? o5o00s op [edf Sanet 201 BT £
A% 5563 3782 48| 581 9h3 742 537 %sf 72,,245,,106
220. 5 34.64823 10532 KRN C57BLJ) 2%1 14132142 938
811 874.5 89.80256, 6 1852027, 19 15208735131_3% 5179
5526| 5352. 5 2045. 3661 2Aga214 2238 236 52 8264215 | 48
252 0 126 178 1909 V2 33200 16634234. 7595 1068638248 WO
2007/ 137258 PCT/ UB2007/ 069461 1DABLE 3102 |L-11424b=iviel $1775
A-3 upon| gbxgted i pj d add ni st Bati on t30 |BALB/¥ mi ce MSuse
conpound strain holirf tes®B5]1 test®? laveratfe SBSTHE|
A-5 BALB/c 0 5 5 %23 2 272%2233 212%% 5 21}4%0243 g?ggggm
1749| 1668 114, 55124 9837 8235 9036 | 1132.785
48 382 306 344 | 53.74012
72 75 84 79.5 | 6.363961 12751
A-2 C57BL/6 0 31 31 31 0
2 138 139 138.5 | 0.707107
6 955 934 944 .5 14.84924
12 2427 3437 2932 | 714.1778
24 7023 9807 8415 | 1968.585
48 424 504 464 | 56.56854
72 87 114 100.5 | 19.09188 13027
A-1 C57BL/6 0 31 31 31 0
2 226 336 281 77.78175
6 1172 1123 1147.5 | 34.64823
12 4093 4553 4323 | 325.2691
24 10000 12300 11150 | 1626.346
48 366 435 400.5 | 48.79037
72 124 178 151 38.18377 17485
Z C57BL/6 0 31 31 31 0
2 122 0] 61 86.26703
6 0 252 126 178.1909
12 137 41 89 | 67.88225
24 0 0 0 0
48 372 117 2445 | 180.3122
72 436 0 218 | 308.2986 770
CRONY C57BL/6 0 31 31 31 0
2 359 352 355.5 | 4.949747
6 1083 1106 1094.5 | 16.26346
12 2667 2358 2512.5 218.496
24 6511 6668 6589.5 | 111.0158
48 798 757 777.5 | 28.99138
72 279 301 290 | 15.55635 11653
A-4 C57BL/6 0 31 31 31 0
2 255 362 308.5 | 75.66043
6 1381 1277 1329 | 73.53911
12 2466 2205 2335.5 | 184.5549
24 5291 5836 5563.5 | 385.3732
48 581 903 742 | 227.6884
72 245 196 220.5 | 34.64823 10532
KRN C57BL/6 0 31 31 31 0
2 938 811 874.5 | 89.80256
6 1811 2027 1919 152.7351
12 5179 5526 5352.5 | 245.3661
24 2214 2218 2216 | 2.828427
48 252 0 126 | 178.1909
72 332 0 166 | 234.7595 10686
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12 2246 3367 2806.5 792.6667 24 110 172 141 43. 84062
48 0 194 97 137.1787 72 153 0 76.5 108.1873 4949 A-3

W@200B/187288 5 5 5 0 2 362 118 240 172.5341 6 13BGI/L&N87/069461

1384.5 40. 30509 12 3256 2765 3010.5 347.1894 24 134
188 161 38.18377 48 0 0 0 O 72 0 151 75.5 106.7731
4878 A-2 BALB/c 0 5 55 0 2 141 7 74 94.75231 6 7080

{42

TABLE 3! Hz12 Jeyel

3 7251. 5 242.

£376. .12, 11600 1000010800 1131. 371
spppnzglyeplipghagminigirafionty BALE/omigss57 72 3

49

A4cl] Lgppuse 01U, 4199 looba A- 1 BALB/CT O 5 o U 20
compodidd| 1k%ain 168nQP85 Ges(@64 6888 69&leddd . B793D 12 7344
A5 048PBAE 724.0793 24 299 313 306 9. 8BRS 430 0 0

0 [f2 0 97 48.5 $8.5893@ 144623 BALB3x 0 5124310 2 0

15 7.5 10.6066 6 129188764. 5 1949 2167766812 112551280

202/ 5 109.6016 124 192B469. 5 B36Z4350380648| 302.8465749

1. 414214 72 3892696 549105 21710818 8831 |CREFHOGZALB/ c 0

55502 7 125486 83.4886 679556 149% 1539517%3 184062

12 1717 2060 189 5 24®3Eq7g O 76.5 | 108.18/3 4949
A3 [BABKE - 0 T T s T s 5 0

2 362 118 240 | 172.5341

6 1356 1413 1384.5 | 40.30509

12 3256 2765 30105 | 347.1894

24 134 188 161 | 38.18377

48 0 0 0 0

72 0 151 75.5 | 106.7731 4878
A2 BALB/c 0 5 5 5 0

2 141 7 74 | 94.75231

6 7080 7423 72515 | 242.5376

12 11600 10000 10800 | 1131.371

24 454 431 4425 | 16.26346

48 0 133 66.5| 94.0452

72 3 442 222.5 | 310.4199 | 18864
A-1 BALB/c 0 5 5 5 0

2 0 239 119.5 | 168.9985

6 7064 6898 6981 | 117.3797

12 7513 6489 7001 | 724.0773

24 299 313 306 | 9.899495

48 0 0 0 0

72 0 97 48.5 | 68.58936 | 14462
Z BALB/c 0 5 5 5 0

2 0 15 75| 10.6066

6 129 0 64.5 | 91.21677

12 125 280 202.5 | 109.6016

24 19 0 9.5 | 13.43503

48 50 48 49 | 1.414214

72 389 696 542.5 | 217.0818 | 883
CRONY | BALB/c 0 5 5 5 0

2 7 125 66 | 83.4386

6 1556 1494 1525 | 43.84062

12 1717 2060 18885 | 242.5376

24 338 82 210 | 181.0193

48 328 148 238 | 127.2792

72 9 174 91.5 | 116.6726 4025
A-4 BALB/c 0 5 5 5 0

2 57 52 54.5 | 3.535534

6 730 1099 914.5 | 260.9224

12 3799 5127 4463 | 939.0378

24 396 271 333.5 | 88.38835

48 58 120 89 | 43.84062

72 78 51 64.5| 19.09188 | 5926
KRN BALB/c 0 5 5 5 0

2 69 179 124 | 77.78175

6 2567 3568  3067.5 | 707.8139

12 282 593 437.5 | 219.9102

24 119 412 265.5 | 207.1823




24 338 82 210 181.0193 48 328 148 238 127.2792 72 9
174 91.5 116.6726 4025 A-4 BALB/c 0 555 0 2 57 52
WG 2003/1372585534 6 730 1099 914.5 260. 9224 12 3NOBUSDHAET069461
4463 939.0378 24 396 271 333.5 88.38835 48 58 120 89
43.84062 72 78 51 64.5 19.09188 5926 KRN BALB/c 0 5 5
5 0] 2v&Bel79 124 77.78175 6 2567 3568 3067.5 70F.8139
compdPd282st5EPB 43hobr 219181102 2A4st219 4d2ag@65. 5 ID7. 187B3tal
49 \\DO 2007/ 137258 PCT/ USR007/ 069461 Mbagel cehepdund
strain hour test??] test?d”averad® SD TotbAll 54%887 | 794038
15.55635 72 57 65 61 5.656854 4030 TABLE 4: |L-12

TABLI'N;b{ﬁL 1%@;{{}5%3 lﬁﬁilﬁlda mlﬂis &rﬂ%tfltg Q%@é%ég gDce

Tot @lMoude 5 C57BL76 0 5 5 5 0 2 117 114 If5.5 2.1Ip132
compdind 35ttaid 342 1dd6. 5 165t363961est212 53berafR pAB. 5 23| 33AAA
A5 24 9@s5TRL/87 12. 72792 48552 64 58 8.48%°81 72 46 53

49. % 4.949747 2182 A-31T57BL/1B40 5 H15%5 0 2227 71 75

5.656854 6 451 433 4421389, 7279%2 121346% 76736808 224. 86

24 77 102 89.5 12 6776P35 502 518.5 | 23.33452

24 96 78 87 | 12.72792

48 52 64 58 | 8.485281

72 46 53 495 | 4.949747 2182
A-3 C57BL/6 0 5 5 5 0

2 79 71 75| 5.656854

6 451 433 442 | 12.72792

12 449 767 608 224.86

24 77 102 89.5| 17.67767

48 67 131 99 | 45.25483

72 53 108 80.5 | 38.89087 1400
A-2 C57BL/6 0 5 5 5 0

2 178 145 161.5 | 23.33452

6 1488 1239 1363.5 | 176.0696

12 1692 1945 1818.5 178.898

24 44 602 323 | 394.5656

48 500 0 250 | 353.5534

72 91 0 455 | 64.34672 3969
A-1 C57BL/6 0 5 5 5 0

2 40 0 20 | 28.28427

6 1993 2370 2181.5 | 266.5793

12 1790 2352 2071 397.394

24 30 78 54 | 33.94113

48 0 0 0 0

72 0 0 0 0 4332
Z C57BL/6 0 5 5 5 0

2 0 0 0 0

6 0 12 6 | 8.485281

12 62 126 94 | 45.25483

24 0 4 2| 2.828427

48 0 0 0 0

72 0 0 0 0 107
CRONY C57BL/6 0 5 5 5 0

2 0 214 107 | 151.3209

6 560 385 472.5 | 123.7437

12 630 721 675.5 | 64.34672

24 235 0 117.5 | 166.1701

48 0 0 0 0

72 0 0 0 0 1379
A-4 C57BL/6 0 5 5 5 0

2 490 427 458.5 | 44.54773

6 740 631 685.5 | 77.07464

12 18 230 124 | 149.9066

24 0 0 0 0

48 0 0 0 0

72 0 0 0 0 1274
KRN C57BL/6 0 5 5 5 0
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48 67 131 99 45.25483 72 53 108 80.5 38.89087 1400
A-2 C57BL/6 05550 2 178 145 161.5 23.33452 6 1488

wWaA289/13868. 5 176. 0696 12 1692 1945 1818. 5 178P@PBBS2087069461

44 602 323 394.5656 48 500 0 250 353.5534 72 91 0
45.5 64.34672 3969 A-1 C57BL/6 05550 240 0 20

28.
compofiy

PBW2sE 6 1993 2370 2181.5 266.5793 12
LstB9V. 394 ho@4 30esT8 54 B381294118verd® (

1790 23

®00

52
72 Toth

00
8.4
00
214
675

4332 Z C57BLR6 0 5 95 0 2000 0 O
35281 12 62 126 94 4% 254897324 1P44.57
00 720078 0 1077CRONY 487BL/ 6'9
4

107 151.3209% 6 560 885 47 %5 12
8

il

6 0 12
2082842
52868348
3

6

7 48
20
0 721
0Q

wis]
o

5 64.34672 84 235 P 117. 5%366. 1%@

NN N N 1270 A f‘E41If‘ f\q
U U U 179 AT 5 COJT1DPL7

A
L FIU HL

-
T

Acé4e
FJO. J

44, 54773 6 740 631 685.5 77.07464 12 18 230 124
TABLE4? Iﬂﬂﬁ@velgﬂp&] QlyQol@pid‘h%nﬂththign to BALB/c mice

compound | mouse strain hour test 1 test2 average SD Total
A-5 BALB/c 0 27 27 27 0
2 122 190 156 | 48.08326
6 60 75 67.5 10.6066
12 48 43 45.5 | 3.535534
24 39 43 41 | 2.828427
48 41 39 40 | 1.414214
72 3.4 34 3.4 0 382
A-3 BALB/c 0 27 27 27 0
2 273 342 307.5 | 48.79037
6 56 53 545 | 212132
12 44 52 48 | 5.656854
24 44 44 44 0
48 48 38 43 | 7.071068
72 12.23 12.23 12.23 0 538
A-2 BALB/c 0 27 27 27 0
2 263 397 330 | 94.75231
6 90 164 127 52.3259
12 48 51 495 | 212132
24 43 48 45.5 | 3.535534
48 42 39 405 | 212132
72 2 2 2 0 623
A-1 BALB/c 0 27 27 27 0
2 358 505 431.5 | 103.9447
6 85 106 95.5 | 14.84924
12 52 50 51| 1.414214
24 40 43 415 212132
48 46 42 44 | 2.828427
72 4 4 4 0 696
z BALB/c 0 27 27 27 0
2 36 39 375 | 212132
6 41 40 40.5 | 0.707107
12 56 36 46 | 14.14214
24 50 37 43.5 | 9.192388
48 37 34 355 212132
72 0 0 0 0 232
CRONY BALB/c 0 27 27 27 0
2 264 261 262.5 | 2.12132
6 80 94 87 | 9.899495
12 45 53 49 | 5.656854
24 49 46 47.5| 212132
48 45 48 46.5 | 212132
72 67 67 67 0 588
A-4 BALB/c 0 27 27 27 0
2 200 214 207 | 9.899495
6 85 74 79.5 | 7.778175
12 64 52 58 | 8.485281
24 50 85 67.5 | 24.74874
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72 0 0 0 0 1274 KRN C57BL/6 0 555 0 50 WO
2007/ 137258 PCT/ US2007/ 069461 Mouse conpound strain
whowr/13288 1 test2 average SD Tot al
973 1044.5 101.1163 12 174 216 195 29.69848 24 0 0 O
0O 48 0 123 61.5 86.97413 72 101 164 132.5 44.54773

2 0 0 0 OPCHEUIWLB069461

compdihd0| mdBlskaib:| IHoud | evel s Uporsgl yCavengs SD Total |
adm pistration to BALB/ c ra2de conp®dund np99e9.899485 n |
hour|test 1 test2 @¥erage 18D Total2 | A-5 BALB/c 0 @7 2911
KRN 27 0| BABIQ2 190 156048. 083726 6 602775 67. 2710. 60660 12
48 4B 45.5 3.5355342 |24 389943 411501 82849880 (488429189 40
1.414214 72 3.4 3.483.4 1482 A% BALB/RY4Q Y1484 27 O
2 278 342 307.5 4879037 %56 5312434 5 2, 1%-55 A4
52 48 5.656854 24744 44 4% 0O 48 243 38 poA 8 72
12.23 12 23 12.23 B 338 A2 BALEIE[0 27 31 27 0% 2 oy
Z0O JOIJT7 S0U IJAH, 7102451 O IJU 10H 1Z7 OZ. 5324209 1Z 40 Ol
49.5 2.12132 24 43 48 45.5 3.535534 48 42 39 40.5
TABLE.6} IL.3Plevels dpén 21yRokgid adtmihisBAkBh Go CS2BLZ mide O
mouse
compound strain hour test 1 - test2 average SD Total
A-5 C57BL/6 0 46 46 46 0
2 283 333 308 | 35.35534
6 75 103 89 | 19.79899
12 42 48 45|  4.242641
24 46 54 50 | 5.656854
48 44 48 46 | 2.828427
72 69 60 64.5 | 6.363961 649
A-3 C57BL/6 0 46 46 46 0
2 398 754 576 251.73
6 59 86 725 | 19.09188
12 43 55 49 | 8.485281
24 49 66 575 | 12.02082
48 54 55 545 | 0707107
72 54 62 58 | 5.656854 915
A-2 C57BL/6 0 46 46 46 0
2 286 600 443 |  222.0315
6 95 125 110 21.2132
12 45 68 56.5 | 16.26346
24 46 58 52 | 8.485281
48 60 52 56 | 5.656854
72 59 64 615 | 3.535534 826
A-1 C57BL/6 0 46 46 46 0
2 914 1262 1088 | 246.0732
6 90 128 109 | 26.87006
12 44 66 55| 1555635
24 57 56 56.5 | 0.707107
48 47 41 44 | 4.242641
72 61 115 88 | 38.18377 1487
z C57BL/6 0 46 46 46 0
2 0 0 0 0
6 0 51 255 | 36.06245
12 0 257 128.5 | 181.7264
24 0 3 1.5 2.12132
48 5 129 67 | 87.68124
72 4 1 25 2.12132 273
CRONY C57BL/6 0 46 46 46 0
2 286 642 464 251.73
6 48 98 73| 35.35534
12 12 56 34 31.1127
24 16 30 23 | 9.899495
48 17 6 115 7.778175
72 15 28 215| 9.192388 674
A4 C57BL/6 0 46 46 46 0
2 627 766 696.5 | 98.28784
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2 358 505 431.5 103.9447 6 85 106 95.5 14.84924 12 52
50 51 1.414214 24 40 43 41.5 2.12132 48 46 42 44
WQ2®283278 72 4 4 4 0 696 Z BALB/c 0 27 27 27 BCT/BSBE7/069461
39 37.5 2.12132 6 41 40 40.5 0.707107 12 56 36 46
14.14214 24 50 37 43.5 9.192388 48 37 34 35.5

2. 1213302 0 0 0 Q 232 CRONY BA[B/c 0 2f7 27 27 Q 2
compBd 264trap62, 5haur12138st 16 B0t 87 £eB90405 SIP 45 5Fotal
49 5.656854] 24 89 46 483 5 2. 118332 4&64p 4£8.848I85
2.12132 72 67 67267 0 588 A-44BALB/ A3¢p R742#9747 |0 2
200 [214 207 9. 8@9495 6 85 74 7995 7. 7;;&217507@21064 52
e engt 060adl | soripd o 24 s bl 5’7%%?4
KRN test2 %Bgveréa(;e SDﬁ'Iot alyg 52 629 9,8 49;‘1 12
12 0 511 KRN BAGB/ C 0o%y| 27 540 2 g%io 690
168.]2914 6 214 194 2041@34 14211@2 12 7@,51 1f.|55635
24 51 50 50,5 02407107 >#B 46 43 |44 2.&3284&7(328427
48 2 0 1 1.414214
72 0 1 0.5 0.707107 4267

TABLE 7: IL-12/IL4 and IFN-y/IL-4 ratios for tested glycolipids (calculated based on
the values in Tables 1-6)

Compound IL-12 (B6) IFN-y (B6) IL-4 (B6) IL-12/IL-4 (B6) | IFN-y/IL-4 (B6)
A-1 4332 17485 1487 2.9 12
A-2 3969 13027 826 4.8 16
A-3 1400 12751 915 1.5 14
A-4 1274 10532 1014 1.3 10
A-5 2182 11775 649 34 18

CRONY 1379 11652 674 2 17

KRN 1440 10686 4267 0.3 3

YA 107 770 273 04 3
IL-12 IFN-y IL-4 IL-12/IL-4 IFN-y/IL-4

Compound (BALB/c) (BALB/c) (BALB/c) (BALB/c) (BALB/c)
A-1 14462 25633 696 21 37
A-2 18864 26755 623 30 43
A-3 4878 21287 538 9 40
A4 5926 22676 511 12 44
A-5 4949 14922 382 13 39

CRONY 4025 19938 588 7 34
KRN 4030 21008 2117 2 10
z 883 380 232 4 2
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72 12 12 12 0 2117 TABLE 6: I1L-4 levels upon
glycolipid adm nistration to C57BL/ 6 m ce nouse
W@oposmas strain hour test 1 test2 average SD HOI/HB2007/069461

A-5 C57BL/6 0O 46 46 46 0 2 283 333 308 35.35534 6 75

103 89 19.79899 12 42 48 45 4.242641 24 46 54 50
Example @50383drmih@tidd oI8the6akili? &4 e 7HidvED sGithédc SC-glyz6BPids of the
. .64% A-3. C57BL/ 6 %846 46 46 0 2 3 8.754 576 251.73 6
inventigy tg hjbit g @“%)‘S}E tion gng suBer met @ WiB281 24 49 66

57.5 12.02082 48 54 55 54.5 0.707107 72 54 62 58

M@éﬁ%@ﬂn&i@tereﬁq% Cod BLy 6r b 4AitADsiftle Qoselof: nglﬁth@%) Célglg’»cohplds
222.0315 6 95 125 110 21.2132 12 45 68 56.5 16. 2634

of the ipvientign 5313152098(1%8 3gg-confgraey),52CE 465 b (45 6854011rBg) aud GCKl 27

v B REPOR b Y B R A0, P e

of the cdlpbdal3ds detdmbhedD-8cks @ﬁJrQHé.{HmuﬁBatf%. 41 44 4.242641
72 61 115 88 38.18377 1487 Z C57BL/6 0 46 46 46 0 2

lqor0 te(s)tlrE)g pr%tecc):tlgl} aégnSSt rge?larcl)z?lzlﬂgct}ozn v %}%Zlulzsgorgzg'l?e]s' o%%a?lfred from
dissected salivary glands of infected mosquitoes are used for challenge. Challenge of mice
immunized with synthetic C-glycolipids or control compounds to determine the development
of blood stage malaria infection is performed by an intravenous (i.v.) injection of 75 viable
sporozoites into the tail vein. Starting 4 days after the challenge, daily peripheral blood
smears are obtained from each mouse and examined microscopically for the presence of blood

stage parasites until day 17 post-challenge. Mice are considered positive for parasitemia if at

least one blood stage parasite is observed during the time of examination.

Challenge of mice immunized with synthetic C-glycolipids or control compounds to
determine the development of liver-stage malaria infection is performed by i.v. injection of
10,000 viable sporozoites into the tail vein. The outcome of the challengé is determined 40-
42 hours later by measuring the P. yoelii-specific 18S rRNA molecules in the livers of the
mice using a quantitative real-time RT-PCR method, as taught in Bruna-Romero et al., /nt. J.
Parasitol. 31, 1449-1502, 2001. Briefly, after reverse transcription of the extracted RNA,
cDNA is generated and its amount analyzed by real-time PCR using in a GeneAmp® 5700
Sequence Detection System (PE Applied Biosystems, Foster City, CA). Primers and
fluorogenic probe are custom designed using the ABI Prism primer Express software (PE
Biosystems), using P. yoelii (17XNL) 18S rRNA sequence. For example, primers 5’-
GGGGATTGGTTTTGACGTTTTTGCG-3* (54 nM) [SEQ ID NO: 7] and 5°-
AAGCATTAAATAAAGCGAATACATCCTTAT-3’ (60 nm) [SEQ ID NO: 8] can be used,
together with the dsDNA-specific dye SYBR Green I incorporated into the PCR reaction
buffer (PE Biosystems, Foster City, CA) in order to detect the PCR product generated. The
temperature profile of the reaction is 95°C for 10 minutes followed by 35 cycles of
denaturation of 95°C for 15 seconds and annealing/extension at 60°C for 1 minute. The

precise amount of parasite-derived 18S cDNA molecules detected in this assay is determined
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24 0 3 1.5 2.12132 48 5 129 67 87.68124 72 4 1 2.5
2.12132 273 CRONY C57BL/6 0 46 46 46 0 2 286 642 464
WQBW7/i37256 48 98 73 35.35534 12 12 56 34 31. 1HQIIUSDA7/069461
16 30 23 9.899495 48 17 6 11.5 7.778175 72 15 28 21.5
9.192388 674 A-4 C57BL/6 0 46 46 46 0 2 627 766
by line&rOfegles8n 2841§4is 2Rind(I"P OTiled Db dPEImUSRD Qiked 694plEs and those

. use conpound strain hour test 1 test ver age
Obtameggrpa a stenr%sd qgye goered mtﬁ kgowp amgunt OﬁBﬁSme 8&?9‘%)1‘}1&
24 29 30 29.5 0.707107 48 39 18 28.5 14.84924 72 54

2Re 4dvep o%%nﬁz&fbﬁ dOddee KENiERBALR ﬂl@tiél@—%lg/c:@lipias or_control
3584 4246 3915 468.1047 6 122 244 183 86.26703 12 103

compouhd® dgminst d@valoFmem of4meanainga 18n® 188t Es 48ddtenined by first

challengii 4%%@‘%;:/7@8%%9@%1? oS Potgégﬁgegéél @@)‘g'- %Eizlélglla Ledi@bldbénded in
DMEM(stippleiteaice vilaRF FOB. Thiew¥edsuasr dnalidadd 8% niclhre sacrificed, the

Conpound IL-12 B6 |FN-y B6 IL-4 B6 IL-12/1L-4 (B6) |IFN
lungs r¢moved, Baj thennumig3F metagsatic agdules gounged, As Aepgibed 1BERAI et al,

826 4.8 31400 12751 915 1.5 14 A-4 1274 10532
Natl ]Wfﬂf%&%%@}glsz 11775 649 3.4 18

All synthetic C-glycolipids of the invention show potent activity in protecting mince

against live malarial challenge and melanoma metastasis.

Example 3 : Determination of the adjuvant effect of the novel synthetic C-glycolipids of
the invention

Mice are administered i.m., s.c., i.v or i.p. with a single dose of synthetic C-
glycolipids of the invention GCK109 (A-1 trans-conformer), GCK151 (A-1 cis-conformer)
and GCK127 (A-2) or control compounds CRONY =0-C-GalCer and KRN=0-GalCer, and a
sub-optimal dose (1 x 10’ p.fu.) of a recombinant adenovirus expressing P. yoelii CS
protein, AdPyCS (Rodrigues et al., J. Immunol., 158: 1268-1274, 1997). From 2 to &
weeks after the immunization, some mice are sacrificed and their spleens removed to obtain
lymphocytes in order to measure the levels of malaria-specific CD8+ T cell responses by an

ELISPOT assay. Mice immunized with AdPyCS alone are used as a control.

Splenocytes from mice immunized with AdPyCS and synthetic C-glycolipids or
control compounds, or control mice (immunized only with AdPyCS) are assayed to
determine the number of (i) CS-specific CD8" T-cells producing IFN-y (Th1 cells) and (ii)
CS-specific CD8" T cells producing IL-4 (Th2 cells). The number of CS-specific CD8" T
cells is determined using ELISPOT assay (Miyahira et al, J. Immunol. Methods 1995; 181:
45-54).  Briefly, 96-well nitrocellulose plates (Millipone, Bedford, MA) are coated
overnight at room temperature with biotinylated anti-mouse IFN-y or anti-mouse IL.-4
monoclonal antibodies (mAb). After several washes with PBS, serial dilution of splenocytes
in culture medium in the presence or absence of peptides corresponding to CD&8+ epitope

are incubated for 20-24 hours at 37°C in a 5% CO:2 incubator in plates coated with anti-
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CRONY 1379 11652 674 2 17 KRN 1440 10686 4267 0.3 3
Z 107 770 273 0.4 3 IL-12 IFNy | L-4 1L-12/1L-4
WO BN7A3 1288 4 Conmpound (BALB/ c) BALE/ c) ( BALB/ cRCT/US2007/069461
(BALB/c) (BALB/c) A-1 14462 25633 696 21 37 A-2
18864 26755 623 30 43 A-3 4878 21287 538 9 40 A-4
mouse NG @2miBmbisk M24 44Ab A-Folb9A4Ry Idt8BRi0aS 2hel BlaBl ££R@¥hed with
4025 19938 588 7 34 KRN 4030 21008 2117 2 10 Z 883 ,
PBS-T. 3&tntes3areghon ingybstes! dor03 /hegmpsgropmrieumeoyeos sl iotinylated anti-

npl e 2. Determ natjon of e ability, of .the novel
mouse T - w0gy ot i ofe phES. Fperiith 15 b e washed
with PSR &ekGit thd h&AL6PBf 8REpthUARLA FROARLAS! 2d Yhé Erc@b&tion for 1 hour
adm nistered i.m, s.c., i.vor i.p. wth a single
at roondosepayhtusy/ nt Faiawang-agl ydslational dsshesf withePBSnlentd @mne wash with
(A-1 trans-confaornmer

. ... GCK109 . ). G%%Sl %A—l
distilleds pategofoby Aier Jevalopediripone piap ACI5INRD Hergant.c ogbusgscounted
. SAa- - - .act i
wsing o e R g el S Bh G ket

the i nmuni zati on. For testing protection agai nst
Tied achiaved mdvet tof omtinklarjad eproiecs@oriozipidrasedb? & medks later by

from dissected salivary .glapds of infected.nosguitoes .
challengipg iygupize Fnl%‘éﬂtﬁéﬁglé‘le%@%%PE ng‘gg- XAl APROEOZG i 0D digrmunized
mice ardMided Subhgsi ¢ G gl ycolipids or control conpounds to

determ ne the devel opnent of blood stage nal ari a

infection is perfornmed by an intravenous (i.v.)

AnjsperifigshinoExat8pleiZalsigra, thearoteoiieress inpasvradnly meauring parasite

vei.n. tarti days after. the chall enge, daily. )
blood afENfen e plehle o Cuf oGt b ea®PrE  edintisp g Giemsa-
stained BISbdEhadtd) fbtdihedl @E50RbMANYY3 frorday he ;ste%ﬁzﬂﬁzﬂg@fwibﬂ DOUve P.
_ stage parasites until day 17 post-challenge. Mce are
yoelii spaspatiger ddvap sEiges i measutsdriysiciening livergfrom hggniceaed2 hours

0 rgs A o1V : | . .

e YIS0 SHAD BB 2510 Ro DRy PRSI BT e v
determifdd)tBietieasucm@l the oplagmhetiBalofRICANGY @l realotifpe URTIPARD as disclosed in

determ ne the devel opnent of |iver-stage nmal ari a
Examplgdf @¥3.0n i s perfornmed by i.v. injection of 10,000

vi abl e sporozoites into the tail vein. The outcone of

AR Pt feTh ot AR iR AL Rt

the livers of the mce using a quantitative real-tine

- PCR net hod, as ught in Brupa- Ronero et ., Int. .
Exampl§ 4 BglefRinpgon o £yiekifepuesles D commget pf Mg ryehtion in an
experith @MY BBnAR HNSHOINKTQRN Qfstbme extracted RNA,  cDNA is

generated and its anount anal yzed by real-time PCR

using in a GeneAnp(r) 5700
Materials and Methods

Generation of immature dendritic cells (DCs) and CDI14- PBMCs. CD14+ cells were
isolated from leukopaks, using magnetic beads (Miltenyi biotec, Auburn, CA) coupled to an
anti-CD14 monoclonal antibody. Immature dendritic cells (DCs) were then generated from
the CD14+ cells after a three-day incubation in the presence of 300 U/ml GM-CSF (R&D
systems, Minneapolis, MN) and 100 U/ml IL-4 (R&D systems, Minneapolis, MN). CD14-
cells were used as Peripheral Blood Mononuclear Cells (PBMCs) for the following

experiments.
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Sequence Detection System (PE Applied Bi osystens,

Foster City, CA). Priners and fluorogenic probe are
weemrasi2eesi gned using the ABI Prism priner ExXPCBEES2007/069461

software (PE Biosystens), using P. yoelii (17XNL) 18S

r RNA sequence. For exanple, priners 5' -

WE@%TIKN PTakDIGHT ELTSCGesBig PBAM GManfl SatndiydNQCs7] Following

1rrad1a§1<51 N@h %)PO% %— i;gQQnAnattllrsg]@TAq%A dic G lgﬁv-rqr%éo Sl?urgd w1lh F )9 10° of
synger%‘lﬁPPBMGsCmdt @ %é@l%e%feﬁﬂn%/nﬂ %?Waﬂ@ﬁ@%l?@olﬁﬂ?&so(ﬂeh;9GCK109

CR reaction r (PE Bi osystens
[A-1 tranS{)omfermd:rd), G@Kéél ch@Rnﬁ]mxdrjctG@é}ﬁ@r a-8d. GTK452 [A-7], and

control EqoR o BN Sucty LA alr s Gl e Aner

culturef r ﬂ@h@@t@oﬂ@sc&ﬁgnt?d'ﬂl@ﬁaéﬂ N-exdrensi Qh Bt BQfref foeﬂﬂatants was
mnute. The precise anount of parasite-derived

determgoNA biyp [E&dbi\ e ¢BBetPbermeitigemh St sDigeayCAy @dpwmg neapufacturer’s
4 WD 2007/ 137258 PCT/ US2007/ 069461 by |inear

8%%‘e55| on anal ysis using CT val ues obtained from both
liver sanples and those obtained froma standard

urero JENer @iel - MBS ROD\Ws B o H BBMCsQ&ralsmfﬁaziL&SDCs 96 well
The | evel of_ protection of mce inmmunize

nltroceély}%ﬁalat@s Vigitten Fispi Malliperey ovfre gpated o\ﬁ%dﬁdég/agaqfnélttl -human
\ =] esS

et OB By EHRCORLI D0 1551 0FPRSES, SRR Btbason

room t&ﬁpelﬂymgethe wellBieranwhsred n'epeawdlﬁamiﬂslpd{ede\duh nultquMdmm for 1

S I nted with 10% s.after chall.enge,
hour ag ﬂ}% o oloymg igadiatien Evatg%%p Plévgi%i 1%1\%912) i%ﬁ’?ﬁ%%ge“gﬁac f’g@ were co-
culture'al"m?l?rS )Pflo-‘h@f-‘ %%gﬁél& aadu |P%'~'M@Q Eﬂ"ﬁﬁgoreééﬁcéj &8 GEOG) Qg/‘iinl' dF various

Fujii et al I nmrunol
glycoh@;dst(het G€K@O@I ﬁebtrarprcdmfwfnet]h 6CKhsé r{Arbnlsshoﬂvnpolt] eG€K127 [A-

2, GRS YA W b PRGSO B B Bicen i

ELISP@t Shtd 820208 Hhirst 16 780aby 394 Cohf aGter @kteh§19e RAMIAhg of the plates
synthetic C—glgcol i pids of the invention Mce are

with P& 5 %t Srveen 20 BSSDe Igimolghiowmyatchantybamsh gieeeron 1 mAb

(Mabte&? ¥ P‘lf!ig hlewag ag:dedg la}{é: ?AC;UB%I%%%T g(hi_ hﬂN@ntAfPe? washing with

trans-conf or ner

PBST CtlhéSpla’(é@f\k@fdfﬁbl)bate’ﬂjl’kdltlﬂlbﬂﬂﬁof(pérc&)ddsé labeRidrsakptavidpolitkegaard &
CRONY=D- C- Gal Cer and. KRN=D- Gal Cer, and a sub-opti mal
Perry &matezuesé ﬂdvteé gecqrdingoto Her BABHBTtHEH S lafd@wavmr u“éhe spots were

v GPERGS iy Bt S, 65 poBE1S) e CHEYT L UERP! mo
of 3 S'Mmhmohéﬁzﬂadmé Mrahymtmn‘mlzadia dmyd&m@MB):pluaﬁagﬂé)anl bf 8@&d H,0,.
Mer S B B BN e 5B b IREY el s was

deterane‘aeds Cgpfﬂé%%ﬁéropéb p@N In %He?@gﬁeféﬁﬁﬁﬁé thVhERbEMIREi%BE specific
CS alone are used as a control. Splenocytes

IL-4 plfqdm:mmNi@T pcvi’rmmsmdir\chhdlm Mas3oldoweds yxehethiata pair of anti-human
- ql [ i ntrol conmpounds, or control mce
IL"“"?@W%@@ Va%l%e AdPyCS) are assayed to determ ne
the nunber of (i) CS-specific CD8+ T-cells producing

Resultd FN'y (Thl cells) and (ii) CS-specific CD8+ T cells
producing IL-4 (Th2 cells). The nunber of CS-specific

CD8+ T
In ELISA assays, as shown in Figures 5A-B, GCK109 (A-1 trans-conformer),
GCK151 (A-1 cis-conformer), GCK127 (A-2), and GCK152 [A-7] activated PBMCs to

1nstruc?

produce similar level of IFN-y, as well as IL-4 as compared to KRN (a-GalCer) after 18 hours

of co-culture with immature DCs in vitro.
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cells is determ ned using ELI SPOT assay (M yahira et

al, J. I'munol. Methods 1995; 181: 45-54). Briefly,
wW@georab125$i t rocel | ul ose plates (M1 Iipone, BedP@r/us20M)69461

are coated overnight at roomtenperature with

bi oti nyl ated anti-nouse IFN-y or anti-nouse IL-4

b ERESPOA assdyts) bodiea (mmBipuresAbA-B, GEKES hl(Aviasisenfariner) and

o o A S A B AT,
IL-4, 2h® t}féfi@é;{usﬁézyﬁ PR tivaEE PRAFCDLALSHi 150k RA-Afasd §¥ M7@CK109

in a I ncubator in plates coated wth an
(A-1 trov3-QOGathe) 258 GRET20S200)7 eG4 84 ableda seiniukie pingitar frequency of

antj - .nous i ow n ncubati on, the plates
PBMCs ei %t%c?ﬁu{@gé‘-”;‘ mﬁ”&‘t‘r@g) ¥e then incubated for
3 hours at roomtenperature with biotinylated anti -

ML SBolvdtatd D80 aBibndALS thel intedadi®Bh dMthk hested @Lgscohplds of the
respectively. The plates are washed w th PBS-T before

inventigwithddptd ernomwst sidy shhevivaripnt A E seqentpace thghethemsde. This is an
Fol |
mportd kA Dk e chollthcs Pl fofA ETRERAR Y B 11

distilled water, spots are devel oped with one step
IBGI; Bb@sll?b‘[[e reageat thabpfet &saited hourzhed vztuséerhlgsylsim:‘mmey Sptodllow to
(Cel I ul ar. Technol oqy.Ltd., O evel and, Ohi
compar?ﬁlée %%Wﬂ%?é&lq Byiors GPMBRHIN 3Py thas P‘Gﬁé’é‘f‘i‘%‘hpﬁ%‘“’ ions for their
in vivo g_l%tf n@@ dpgr é(al’iﬁ) <$hik &} %fro%ll s%f@}hld%eﬁh&gaké”ﬂw % Z66ht several
e wmth i jéction of Tive P. yoelili
Importap Gacdae ithas snfludope fhertor tzeldgical mepcmse inigied, msluding differing rates

control . speci fied.ipn Exar
of comgyleBierashiind e an Al By TR ERBRs R UBRABhee St dbgimeraction
tested i MGks lek Y@ Im &t AGQGemBh ARGeE t A TRST célfs%nﬂ@]bld%rﬂ%eﬁbresentmg cells.
m croscopi ¢ _exam nati on of G ensa- stained bl ood

In vivospther9Cs gm h]ﬂ(n@:‘d{lsdﬁ 1|119,telff¢r@m> Meg relepsg dl-124nd IFN-y. Finally, the
control%gﬁl oﬁn indfe solu%?e n Oan a ueous s%ﬁ.lhoh tﬁﬁloﬁlg%?drg ?j?]ﬁlhc tested
er ages are neas )9 I'ivers

compoﬁﬁd@ Q)f&he 4y etk Swhﬁfﬂrﬁzike@ hiad b@ﬂi’[gﬂ d@fkrtﬂ'()ull@ nf¥30 boavailable for in
yoelii s orozoites, and the parasite burden in the

vitro tesiing i1 cell culgge eneiaeh mwy nasasfiedt ihe haivp| s pR, ayhere the test
as disclosed in Exanple 2,
CompOﬁlﬁ%g%ﬁl@FEZ@ﬁ%h ;g: f?Bcol i pids of the invention
denonstrate potent adjuvant effect. Exanple 4:
Det ermi nati on of cytokine profiles of the conpounds of
the invention in an experinmental human in vitro NKT
cell system Materials and Met hods Generation of
immature dendritic eells (DBCs) and CD14- PBMCs. CDl4+
cells were isolated from | eukopaks, using magnetic
BeadseseM linvenyion bi avedq baubuited 1ICAFopeobipltied] sparifan embodiments

describgb 1eGETp pay e re Ope i GUHRRS P P RGO Tt addciian g0 those
descr1b?§ f‘}ﬁ?elﬁ &égf %?%dg‘%é’ EE%E@% Q s'ensl&f1 %Qﬁ%? fﬂfén 3(%9 foregoing

stemns nneapol i s
descriptibmrand thedactB8pusyigt Bomes. Much eaqaidficasiondviMe. intededt toctall Ivaithin the
wer e used as Peripheral Bl ood Mononuclear Cells
scope of HEARPENdesk ClaiRs.- f ol | owi ng  experi ments.

It is further to be understood that all values are approximate, and are provided for

description.
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56 WD 2007/137258 PCT/ US2007/069461 In vitro |FN-y
and | L-4 ELI SA using PBMCs and i mmature DCs. Foll ow ng
W0 eeoadsass on with 3000 rads, 5 x 104 i mmat ure RPENTUBI07/069461

cells were co-cultured with 5 x 105 of syngeneic

CD14- PBMCs in the presence of 10 ng/m of various

Bhtymts] ippeds afplicationsGPubAlationdy- prdduendeseoipfionsyean}, protocols are
) GCK151 [A-1 cis-conformer], GCK127 [A-2], GCK152 )
cited thraughout fhi§ appdisaties, BendstintsesCRONVRIgh Greainerpokrgl herein by

KRN=( x- Gal- Cer) i n.a 96-wel |l plate. After «culture for
referen{iM bl SROEREY fof MR on b1 7 iy or 10o4 in the
cul ture supernatants was determ ned by ELISA (BD
Phar m ngen, San Di ego, CA) follow ng manufacturer's
instructions. In vitro IFNy and IL-4 ELI SPOT assay
using PBMCs and i mmature DCs. 96 well nitrocellul ose
plates (Mlititer HA, MIIlipore) were coated with 10
g/m of anti-human interferon y mAb (Mabtech, OH),
contained in 75 | of PBS. After overnight incubation
at roomtenperature, the wells were washed repeatedly
and bl ocked with culture nediumfor 1 hour at 37C
Following irradiation with 3000 rads, 5 x 104 inmature
dendritic cells were co- cultured with 5 x 105 of
syngenei ¢ CD14- PBMCs in the presence of 100 ng/m of
various glycolipids (i.e., GCK109 [A-1
trans-conformer], GCK151 [A-1 cis-conforner], GCK127
[A- 2], GCK152 [A-7], and control conpounds
CRONY=a- C- Gal Cer and KRN=(x-Gal Cer) in the ELI SPOT
plate for 22-26 hours at 37C and 5% CO2. After
extensi ve washing of the plates w th PBS 0.05% Tween
20 (PBS T), 1g/m of biotinylated anti-human
interferon 'y mdAb (Mabtech, OH), in PBS-T was added,
and i ncubated overnight at 4C. After washing with
PBST, the plates were incubated with 100 | of
per oxi dase-| abel ed streptavidin (Kirkegaard & Perry
Laboratories), diluted according to the manufacturer's
instruction. The spots were developed after 1 hour of
i ncubation, by adding 50 MM Tris HO pH7.5, containing
1 ng/m of 3 3 diam nobenzidine tetrahydrochl oride
di hydrate (DAB) plus 59/10 m of 30% H202. After 10
to 15 minutes, the nunber of spots corresponding to
I FN-,Y secreting cells was determ ned using a
stereom croscope. In order to determ ne the nunber of
epitope specific |1L-4 producing NKT cells, a simlar
procedure was foll owed, except that a pair of
anti-human |L-4 mAbs (Mabtech, OH) was used. Results
In ELI SA assays, as shown in Figures 5A-B, GCK109 (A-1
trans-conforner), GCK151 (A-1 cis-conforner), GCK127
(A-2), and GCK152 [A-7] activated PBMCs to produce
simlar level of IFN--y, as well as IL-4 as conpared
to KRN (a-Gal Cer) after 18 hours of co-culture with
immature DCs in vitro. 57 WO 2007/ 137258
PCT/ US2007/ 069461
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I n ELI SPOT assays, as shown in Figures 6A-B, GCK151
(A-1 cis-conforner) and GCK152 [A-7] consistently
waeiomabased hi gh frequency of PBMCs to secret eP@DUB2007/069461
IFN-'y and 1L-4, and the frequency of activated PBMCs
is simlar to that stinulated by KRN. GCK109 (A-1
trans-conformer) and GCK127 (A-2) were also able to
nul ate simlar frequency of PBMCs at 24 hours
What‘éF{a&“ @bs culture with inmature DCs. The above data
al so denonstrate the interaction of the tested
C-glycolipids of the invention with CD 1 d on one
1. ¢\ dempovadtofi forimwlaa) ant NKT receptor on the other side.
This is an | npor tapts i ndi cation that the conpounds
will be active iR ns in vivo. It is possible,
however, that th escri beddhuman in vitro cell system
may not al | ow re t)iT@aCtIVIty of the various
conpounds i a W | Y ovide projections for
their in vivoigerformahces F e, thisinvitro
cell system does not Dakeél\gpg(acf:&nt se\feral
i mportant factors that inflUence the t r udbbi ol ogi cal
whereiff €sponse in vivo, including differing rates of
conmpound degradation in vivo and differing kinetics of
Nuel(}oxeNHects Al'so, the interaction tested in this

S |sI|mtedto NKT cells and CD1d

@Eﬁgﬂ%éﬁ g cells. In vivo, other DCs and NK
%lewl\@n tH,ioHe rcﬁesr@23thzﬁlq¢éﬁﬂ%f -Kepggse IL- 12 and
y. Fi naIIy the control conpound KRN i s nore

§\tblen|l¥l ] 1GH%@Ha@J@&1$CSD¢1HY1L Om-Chalkenyle- R?D@é{ 4 ppehCk plkyl

subst1tutecf‘ etg 1SS ounds of the invention, which nmakes the
ntrof cc}'rfpound nore bioavailable for in vitro
tRé ahd RG aiesub&lthte bt tinsudstat@d whiyt br aRshyMgtoupehddahattieind R?
in vivo situatjon, where the test conpounds may have

Combmﬁdﬂ?éYf‘efr@iﬂ@l3dﬁé%&a@Pflé&m3 The present invention is not

0 4 SREC d t.s

:ij{eésgﬁ% hieggéaECEa?l%ggggk %J;I?i ous lrsn&)id ?f((:d;itg |%§i§&of t he
monosdcolvaidet o i N addition to those described herein will

beconme apparent to those skilled in the art fromthe

iRg PSR W AIRMASACBHIdend t he acconpanyi ng fi gures.
and pha?Hfé@elﬂ?égl'l}f/‘% @ﬁﬂaﬂ@% &éd&}@ﬁ%@fto fall wthin the

scope of e appen claims. It is further to be

under stood that all vaI ues are approxi mate, and are

ovided for. .descri tio 7l 258 4.
2. B FoBo ) st IR RS ChA Gk Rpf5i TLART Bnds H.
publ i cati ons, product descr | ptions, and protocols are
cited throughout this application, the disclosures of
3. Vil ehmapend ofcdaipol et BavivesieYnis b@HwCéHe pedithe dompphed has a frans

e@qi“ reties for all purposes. 59 WO 2007/ 137258

PP 7/ 069461 What is claimed is: 1. A compound

of formula (1) R3 XRS5

4. The compound of claim 3, wherein Q is -CgHs-CH=CH-C;gH3.

5. The compound of claim 1 or 2, wherein Y is -CH=CH- and Q is C;7-Cys alkyl or Cys-
Cs; alkenyl.

6. The compound of claim 5 wherein Q is Cy3-Cs; alkenyl having one, two or three

double bonds.
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O 40)LQ RHNOHHO Y~ ( (CH2)13CH3 OH OH (1)

wherein Xis O or NH, Yis -CH2-CH2- or -CH=CH ; when
wWOr2008/13258- CH2-, Q i s C23-C32 al kenyl or -R - ERUSHNEO69461

Yis -CH=CH, Qis C7-C32 al kyl, C23-C32 al kenyl,

-R-OR2, or C6-C8 alkyl substituted with phenyl; Rl

and R2 are substituted or unsubstituted aIkyI or

7. G SRS R Dy Bl e 206, T A0 0SS D Lo
and R4 is H or RBis Hand R4 is -OH or a

monosaccharide; and RS is hydrogen or a
8. bacsapotmat bﬂe}almﬁdehtamwﬁl@edmbtcalbdryl Jadowtchbbtwesmltlnesseventh

or,esters the The co ound
Span gompiomy hﬁca'ﬁ?@n?’]sgr@jii’ & ANE ar‘?."“ @8%%883"0““
gfoupl @im 1 or 2, wherein Y is -CH:CH- and the
compound has a trans conformation. 4. The conpound of
claim3, wherein Qis -C8H16-CH=CH C18H37. 5. The
nd o l.al . wh ' |
o. TRCRSUPEE of kOIS ~Bgth 3RuBlelhdle B o REEREE (Rysevencn
edrbeh atdih Fronh efeetdibdnyl $réupBarid3Be aérhﬁ wtbohaatomgfr@ﬁ &he carbonyl
two or three double bonds. 60 WD 2007/ 137258
PCPPUS2007/ 069461 7. The conpound of claim6 wherein
Qis C28-C32 al kenyl having 1 double bond. 8. The

compound of claim7 wherein the double bond is |ocated
10. hat maepoﬁﬂaieofmimrﬁ Wherear thedoatile boiid Brivdanel atandoiny carbon atom

e twel fth carbo atomf om_t he _car ponyl
gf.osu ec %Oﬁﬂe%r%%%ﬂa {efh by At &er?afh?élygafaﬁp-e
bond is | ocated between the seventh carbon atom from
t he carbonyl group and the tenth carbon atomfromthe

11. dhe bampdundgrieippm 11lGvinpHtbe éompbund of claim 9 wherein
t he doubl e (gd ﬁ | ocated at the ninth carbon atom
fromthe carb ﬁ group and the tenth carbon atom from

the car bonyHO
R

+OH
(CH)13CH;

(CH2)8/§/(CH2)17CH3

and pharmaceutically acceptable salts thereof.
12. The compound of claim 1, 2 or 3, wherein Y is -CH=CH- and Q 1s -R'-O-R%.

13. The compound of claim 12, wherein the O atom in -R'-O-R? is located between the

first carbon atom and the twenty-fifth carbon atom from the carbonyl group.

14. The compound of claim 13, wherein the O atom in -R'-O-R? is located between the

eighteenth carbon atom and the twenty-fifth carbon atom from the carbonyl group.
15. The compound of claim 14, wherein Q 1s —C9H3s3-O-C¢Hj 3.

16. The compound of claim 1 having the formula
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11. The compound of claim 1 having the fornula HO OH
HOHOO HHON _(CH2)8~~i (CH2)17CH3 HO -CH

W@ aH2nIBS$H3 and pharmaceutical |y accept abl e saP@BEUS2007/069461
thereof. 12. The conpound of claim1l1l, 2 or 3, wherein
Yis -CH=CH and Qis -RI-OR2. 13. The conpound of
claim12, whergi® the 0 atbmin -R-OR2 is |ocated
between the first carb n)%u@man@\ ewenty-fifth

H |—? (SH2)79 5

carbon atomfr cari on§_( group. 14. The conpound
of claim 13, wher itomin -RI-OR2 is |located
bet ween the eighteent . 3and t he
twenty-fifth carbon atom fd\/u(w)m t he car bonyl group. 15.
The conpound of claim 14, erein Qis

and plpir91488:t Callp kik8ptableGaltsTtherecobnpound of claim 1 havi ng
the fornmula 61 WO 2007/137258 PCT/ US2007/ 069461 HO OH
OHOHNCH2)Is O(CH2)5CH3 HO = OH H HO (CH2) 13CH3

17. Bkt @nshRRaLMBREHY ik ¥hefeaRfaabl e salts thereof 17.
The conpound of claim1l having the formula OH OH O
HO OH HO IVH ~11 HEC(APC) 13 "OH O H3C(H2C)27 and
pharmaceutically accleptabl e salts thereof.

HO

HO

H3C(H2C)13) “"OH o)

and pharmaceutically acceptable salts thereof.

18. The compound of claim 1 having the formula
OH OH

(CHyJy X (CHz)17CH;

(CH3)13CH3

and pharmaceutically acceptable salts thereof.

19. The compound of claim 1 having the formula
OH OH

O

J /O\
HN J\(CHZ)B (CHp)4CHs
HO :

OH

(CH2)13CH3

OH

and pharmaceutically acceptable salts thereof.
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18. The compound of claim 1l having the fornula OH OH
O | ~CHC HNI (CH)~s ( 2)17 H3 HO = OH CH

wo aM2nIBSH3 OH and pharmaceutical |y accept abl BCEHHE1087/069461

20.

t hereof. 19. The conpound of claim1 having the
formumla OHOH O HNJII" (CH2_ 0,(CH2)4CH3 HO OH OH
ACHR)pdB3adBavifiHhariamphar naceuti cal |y acceptable salts
thereof. 62 WO ﬂO?#'_iLS?ZSS PCT/ US2007/ 069461 20. A
compound havi ng ormula @1 OH O O HN

J~'" (CH2) 27CH3 @H = QQPQ)lSCHG OH and

phar maceut i cal | y \accept abl BNsal(€H.)eiCHest er s t her eof .
21. A phar macE@t4 OSEti conprising a
conmpound as defined imwny of claine 1 to 20, in
associ ation wth a phar naceutycalty,)aceept abl e
carrier. 22. The conposition claim 21, which

andﬁ)lﬁﬁﬁrﬁ%éutfc‘a héRBBbRLaANG GBRs théRof, The conposition of

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

claim 22, erein the antigen is a viral or tunor
antigen.

A pharmaceutical composition, comprising a compound as defined in any of claims 1
to 20, in association with a pharmaceutically acceptable carrier.

The composition of claim 21, which further comprises an antigen.

The composition of claim 22, wherein the antigen is a viral or tumor antigen.

A method of selectively inducing a Thl-type immune response in a mammal, which
method comprises administering to the mammal an effective amount of a compound as
defined in any of claims 1 to 20.

The method of claim 24, wherein the compound induces enhanced secretion of IL-12.
A method for treating a disease which requires a Th-1-type response for control in a
mammal in need thereof, which method comprises administering to the mammal an

effective amount of a compound as defined in any of claims 1 to 20.

The method of claim 26, wherein the disease is selected from the group consisting of

infection, cancer, cell proliferative disorder, and autoimmune disease.

The method of claim 27, wherein the disease is an infectious non-viral disease.

The method of claim 27, wherein the disease is an infectious viral disease.

The method of claim 29, wherein the disease is an infection by HIV.
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24. A nmethod of selectively inducing a Thl-type inmune
response in a manmal, which nethod conprises
wa@ewrngzsering to the mammal an effective anouPE@T/082087/069461
conmpound as defined in any of clainms 1 to 20. 25. The
nmet hod of claim 24, wherein the conpound i nduces
31. Ehhmethed of el 20 pwherinlthe di3ease BGan iAfartomh by HIGHT.
treating a disease which requires a Th-|-type response
for control in a mmml in need thereof, which nethod
32.@H&P&H@@%f@ﬁﬁhQQS&ﬁﬁbﬁghé@m&ﬁ@uﬂﬁﬂﬂﬁkh&?b eff\ective
anount of a conmpound as defined in any of claims 1 to
20. 27. The nethod of claim 26, wherein the disease is
e roup nNSi st i ng ion,
33. 6 BEM5T o R 3P P CE0GI b p e P Fol e
di sease. 28. The nethod of claim 27, wherein the
di sease is an infectious non-viral disease. 29. The
34. 'Heg methodfof elagn g 27hergidhediseasn & asagedse is an
i nfectious viral disease. 30. The nethod of claim 29,
wherein the disease is an infection by HV. 63 WO
35. 2RO MABIR ST Bkt B3200dréia9the 1diseke ifheareiadmadofOthec padstite or
wherein the disease is an infection by HCV. 32.
PRENABEhOd of claim 29, wherein the disease is an
infection by HBV. 33. The nethod of claim 29, wherein
the disease is an infection by malaria. 34. The
36. Tie¢ methodfof claan @6 2wWherainaghedinedsh & ajilpeasaaliesgya cancer .
35. The nethod of claim 34, wherein the disease is
carci noma of the prostate or nelanoma. 36. The net hod
37, N mgih@a Nfor GugMBeRl thetibBntog8asiey 0f aRSIIAIB M a@hb@HAY - which
. A nmethod for augnmenting the T nmmunogenicity of an
aanthogemmpmlsas memweizing\the mmmdtdwmlmlmmthstb@ antigen and with an

DYoL RO U AR CEam SRt dialstiias 120 481 ned.

in any of clains 1 to 20. 38. The nethod of cIa|n137
wherein the antigen and the adjuvant are adm ni stered
38. Shenmatbateolislam 35, wirereimihehaniigsn andathm BBUVapharepdministered
égﬁhaﬁ;hg nis HV-specific. 40. The nethod of claim
erern the antigen is malaria-specific. 41. A
nmet hod of preparing a conmpound of formula (1) R3 XR5 O

~Q R4 HN OH HO Y((CH2)13CH3, OH OH (1) wherein
39. The method of claim 38, wherein the antigen is HIV-specific.

40. The method of claim 38, wherein the antigen is malaria-specific.

41. A method of preparing a compound of formula (1)

R® XR®
il
O Q
R* HN~ OH
HO— ~
Y CH CH
OH /Y\( 2)13CHa
OH (D
wherein
X is O or NH;

Y is -CH,-CH;- or -CH=CH-;
when Y is -CH,-CH;-, Q is C;3-Cs; alkenyl or -Rl-O—Rz;
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XisOorNE;, Y is -CH2-CH2- or -CH=CH; when Y is

-CH2-CH2-, Qis C23-C32 alkenyl or -RI-OR2 ; 64 WD
WQR®713R33258 PCT/ US2007/ 069461 when Y is - CHEBHE/PSIQ07/6869461

C27-C32 al kyl, C23-C32 al kenyl, -R-OR2, or C6-C8

al kyl substituted with phenyl; Rl and R2 are

whisYiis «EEdCHr, Qisih<t:p bl @, aCkyelkeoyl, aR kORRA, ogCethalkyl

bsti such. .t hat ﬁé and R2 conbi ned have from 23 to 32
substitu, ﬁﬁghﬂ%?% - R3is -OH or a nonosaccharide and R4 is

ik ardf RRe ssbdinadfoRthshiSstinfebd kyPor MRAGEAEEHAJCH Bat *NEnd R
- R5 is hydrogen or a nonosaccharide, and
combingrhbgvedtnen 23 ¢ad2 garberceipmabl e salts or esters thereof,

he hod conpri,si.ng t hes steps ,0of ;.. (a) Jueacting a
At gt e RS T
monosab@@Bide; and~NHPgl Pg30 Cl14H29 Pg30 (I1) to first
renove Pgl, followed by treatnment with a p-nitrophenyl
Rsisdydiogon aga meaosasehanidg, 111: O @N\ / O Q (I11)

I [ ' ..and (b) subsequently
and pha e%{regtlgaé&i aﬁéepg%’igg%%gg%?g%%e%%u onal | y hydrogenating
the metlidtecongatsipthe aeposf: doubl e bond adj acent the cyclic

roup to forma conmpound of forrmula (1), and
bt i onatting acomperpd ahthe permudatd®und from step (b) into
a pharmacspy,i cally acceptable salt or ester thereof.

42 The e t92cl ai m 41, wherein the conmpound of
formula (
Pg2
wNHPg,
Ci4H2g
Pg3O
D
to first remove Pgl, followed by treatment with a p-nitrophenyl ester having the formula III:

O

@Jk
(I1D)

wherein Q is as defined above; and

(b) subsequently deprotecting Pg2 and Pg3, and optionally hydrogenating the
carbon-carbon double bond adjacent the cyclic group to form a compound of formula (I), and
optionally converting the compound from step (b) into a pharmaceutically acceptable salt or

ester thereof.

42 The method of claim 41, wherein the compound of formula (II) is
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65 WD 2007/ 137258 PCT/ US2007/ 069461 OBn OBn O BnO
BnO , oNHBoc 00 C14H29 0 43. A conpound having the
wo aroma3®r58 0 HN H HO OH O HO OH HO trans- ( A- IpCT/EHB07/069461
pharmaceutically acceptable salts or esters thereof.
44. A conpound having the formula HN O CH HO OH HO
OH HO cis-(A-1) and®®hagaraceutically acceptable salts
or esters thereof. 4b. compound having the fornul a
O HN HO OH 0 O (A-2), and
pharmaceutically accepigble salts or esters thereof.
46. A conpound havi ng the mis,.66 WO 2007/ 137258
PCT/ US2007/ 069461 OH OH

0]
CiaHag
O
43. A compound having the formula
0]
HN Z
\ -

/OH HO OH

o}
HO OH

HO trans-(A-1)

and pharmaceutically acceptable salts or esters thereof.

44, A compound having the formula
WVW\/\/\/
RN &
\ v
HO OH
0 H
HO OH
HO cis-(A-1)

and pharmaceutically acceptable salts or esters thereof.

45. A compound having the formula
(0]
HNJ\/\/\/\/\/\/\/\/\/\/\/\/\/\/
. -
HO OH
0 OH
HO OH
HO (A'2)>

and pharmaceutically acceptable salts or esters thereof.

46. A compound having the formula
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HOOHNO~/~/~ 400H HO OH (A-5), and
phar maceutically acceptable salts or esters thereof.
W®7007/137258 PCT/US2007/069461

and pharmaceutically acceptable salts or esters thereof.
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