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structure of LPS has been known for some time, the molecular basis of recognition of

LPS by serum proteins and/or cells has only recently begun to be elucidated. In a series

of recent reports, a family of receptors, referred to as Toll-like receptors (T1L.Rs), have
15  been linked to the potent innate immune response to LPS and other microbial

components. All members of the TLR family are membrane proteins having a single

transmembrane domain. The cytoplasmic domains are approximately 200 amino acids

and share similarity with the cytoplasmic domain of the IL-1 recéptor. The

extracellular domains of the Toll family of proteins are relatively large (about 550-980
20  amino acids) and may contain multiple li gand-binding sites.

The importance of TLRs in the immune response to LPS has been
specifically demonstrated for at least two Toll-like receptors, Th?2 and Tlrd, For
example, transfection studies with embryonic kidney cells revealed that human Tir2
was sufficient to confer responsiveness to LPS (Yang et al,, Nature 395284.288

25 (1998); Kirschning et al. J Exp Med, 11:2091-97 (1998)). A strong response by LPS
appeared to require both the LPS-binding protein (LBP) and CD14, wﬁich binds LPS
with high affinity. Direct binding of LPS to TIr2 was observed at a relatively low
affinity, suggesting that accessory proteins may facilitate binding and/or activation of
Th2 by LPS in vivo.
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previously reported that the toxic effects of lipid A could be ameliorated by selective

15 chemical modification of lipid A to produce monophosphoryl lipid A - compounds

(MPL® immunostimulant; Corixa Corporation; Seattle, WA). Methods of making and

using MPL® immunostimulant and structurally like compounds in vaccine adjuvant

and other applications have been described (see, for example, U.S. Patent Nos.

4,436,727; 4,877,611; 4,866,034 and 4,912,094; 4,987,237; Johnson et al., J Med Chem

20 42:4640-4649 (1999); Ulrich and Myers, in Vaccine Design: The Subunit and Adjuvant

Approach; Powell and Newman, Eds.; Plenum: New York, 495-524, 1995; the

disclosures of which are incorporated herein by reference in their entireties). In

particular, these and other references demonstrated that MPL® immunostimulant and

related compounds had significant adjuvant activities when used in vaccine

25  formulations with protein and carbohydrate antigens for enhancing humoral and/or cell-
mediated immunity to the antigens. '

Moreover, we have previously described a class of synthetic mono- and

disaccharide mimetics of monophosphoryl lipid A, referred to as aminalkyl

glucosaminide phosphates (AGPs), for example in U.S. Ser. Nos. 08/853,826,

30 09/074,720, 09/439,839 and in PCT/US98/09385, the &sclos@s of which are
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makes possible the novel therapeutic opportunities described herein.

15 SUMMARY OF THE INVENTION

In one aspect, the present invention provides methods for treating,
ameliorating or substantially preventing a disease or condition in an animal by

administering an effective amount of a compound having the formula:
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met hods for treating, aneliorating or substantially preventi figha(@T sAidée
or condition in an animal by adm nistering an effective anmount of a
conpound having the fornula: WD 01/901294R10 4 OR4 0 R20 CH3 CH3 (1)

PCT/ US01/ 16327 0 8 OCT 2004 and pharnaceutjcally acceptable salts thereof,
wherein Xis -0- or -NH; R and R2 are Q®ach independently a (C2-C24)acyl
group, including saturated, unsatur d_-branched acyl groups; R3 is -H
or -PG3R11R12, wherein R' and R12 are ' ndently -H or
(Cl-A)alkyl; RAis -H -CH3 or -P 3R14, rein RL3 and R14 are each

i ndependently selected from-H and (C -C4)8I yl'; and Y is a radi cal
selected fromthe fornulae: WO O 29 5-a PCT/ US01/ 16327 0 8 OCT 2004
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CH,
CH,

®

and pharmaceutically acceptablé salts thereof, wherein X is —O- or -NH-; R! and R? are
each independently a (C,-Cas)acyl group, including saturated, unsaturated and branched
acyl groups; RPis-Hor -PO3R”R12, wherein R!! and R' are each independently —H or
(Ci-Cqalkyl; R* is ~H, -CHz or -POsRPRM™, wherein R™® and R™ are each
5 independently selected from —H and (C;-Cy)alkyl; and Y is a radical selected from the

formulae:

-
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(Cl- C4) al koxy, -PQBH2, -OPGBH2, -SMBH, -$£SMH, NR15R16, -SR15, -CN, NO2,
-CHO -CO2R15, -CONR15R16, -PQ3R15R16, - OPO3R15R16, -SM3R15 and - OSO3R15,
awherein R15 and R16 are each independently selected fjﬂ@ H and '

(Cl-A)alkyl; R14 is s tted fromH, CH3, -PGH2, 10
w- phosphonooxy ( ~ - car boxy(Cl- C24) &
-S-; with the provi g that is POBR11R12, R4 H

POBR13R14.
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wherein the subscripts n, m, p and q are each independently an integer of from 0 to 6;

R’isa (C2-Cas)acyl group (including, as above, saturated, unsaturated and branched

~-acyl groups); R® and R’ are independently selected from H and CHj; R® and R® are

independently selected from H, OH, (Ci-Cyalkoxy, -POsH,, -OPO:H,, -SO;H,

- -0SOH, NR"R, -SR¥, -CN, -NO;, -CHO, -CORY, -CONR™RY, RORURIS -

OPO;RR, -SO;R" and -OSOsR™, wherein R and R' are each independently
selected from H and (Ci-Coalkyl; R'® is selected from H, CHj;, -POsH.,
@-phosphonooxy(C,-Cyy)alkyl, and @-carboxy(C;-Caqalkyl; and Z is —O- or ~S-; with
the proviso that when R® is —POsR! 'R, R*is other than —PO;R’R,

In certain illustrative aspects of the invention, the above methods are
employed in treating, ameliorating or substantially preventing infectious diseases,
autoimmune diseases and allergies.

The present invention, in other aspects, provides pharmaceutical
compositions comprising one or more of the compounds described above in a suitable

excipient, formulated and/or administered in the absence of exogenous antigen.

h
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Figure 8 are graphs depicting cytokine induction by RC522 as compared
15 to MPL in murine (Balb/c and C3H/HEZJ) splenic cultures.
Figure 9 are graphs depicting cytokine induction by RC529 and RCSS2
as compared to MPL in human peripheral blood mononuclear cells (PBMC).

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS OF THE NVEN'fION

ILLUSTRATIVE PROPHYLACTIC AND THERAPEUTIC APPLICATIONS

20 The present invention broadly concerns prophylactic and therapeutic
methods of treating certain diseases and other medical conditions by administration of
an effective amount of one or more mono- or disaccharide compounds described herein
or a pharmfceutical composition comprising one or more such compounds:: While
certain of the mono- and disaccharide compounds have been described for use as

25 adjuvants in combination with exogenously administered antigens in vaccine
formulations, and for use in certain other applications, the present invention provides
novel therapeutic methods that employ the compounds preferably in monotherapeutic

applications, i.e., in the absence of exogenously administered antigen.
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bacterial and viral infections. About 2 mllion of the 40 mllion
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the invention include those caused, for example, by Influenza viruses, Adenoviruses,
15 parainfluenza viruses, Rhinoviruses, respiratory syneytial viruses (RSVs), Herpes
viruses, Cytomegaloviruses, Hepatitis viruses, e.g., Hepatitis B and C viruses, and
others.  Illustrative fungi include, for example, Aspergillis, Candida albicans,
Cryptococcus neoformans, Coccidioz‘de:s immitus, and others.
In one illustrative embodiment, the invention provides methods for the
20 treatment of subjects, particularly immunocompromised subjects, that have developed
or are at risk for developing infections, such as nosocomial bacterial and viral
infections. About 2 million of the 40 million individuais hospitalized every year
develop nosocomial infection during their stay and about 1% of these, or about 400,000
patients, develop nosocomial pneumonia, more than 7000 of which die. This makes
25 nosocomial pneumonia the leading cause of death in hospital-acquired infections.
Thus, this embodiment fills a significant need for effective prophylactic approaches in
the treatment of nosocomial infections.
In a related embodiment, the present invention provides prophylactic
treatments for immunocompromised patients, such as HIV-positive patients, who have

30 developed or are at risk for developing pneumonia from either an opportunistic
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In another aspect of the invention, the mono- and disaccharide
compounds described herein are employed in methods for treating, ameliorating or
substantially preventing allergic disorders and conditions, such as sinusitis, chronic
rhinosinusitus, asthma, atopic dermatitis and psoriasis. This approach is based at least
in part on the ability of the mono- and disaccharide compounds to ‘activate the

20 production of cytokines from target cells that can compete with stereotypic allergic-type
cytokine responses characterized by IL-4 production or hyperresponsiveness to IL-4
activity. Administration of certain of the mono- and disaccharide compounds disclosed
herein results in IFN-gamma and IL-12 expression from antigen processing and
presenting cells, as well as other cells, resulting in down regulation of cytokines

25 associated with allergic responses such as IL-4, 5, 6, 10 and 13. —

In another aspect of the invention, mono- and disaccharide compounds
are employed in methods for treating autoimmune diseases and conditions. The mono-
and disaccharide compounds for use in this embodiment will typically be selected from
those capable of antagonizing, inhibiting or otherwise negatively modulating one or

30 more Toll-like receptors, particularly T2 and/or Tlr4, such that an autoimmune



and di sacchari de conpounds for use in this enbodinent wll typically be

sel ected from those capable of antagonizing, inhibiting or othegyg gFT 2004
negati vel Y\X@?}‘ﬁéb%ﬁi ng one or 30 nore Toll-like receptors, particular 7y TIr2
»and/or TlIr4, such”that an autoi nmune WO 01/90129 9 0 8 0 CTPEHYE01/1632

PCT/ US01/ 16327 response associated with a given condition is aneliorated or
substantially prevented. |Illustratively, the nethods provided by this

- venbodi rent can be used in the treatnment & conditions such as inflammtory
bowel disease, rheumatoid arthritis, chronic arthritis, nultiple sclerosis
and psor i astespore \MsbdciatBdtwith & i ; r Yibsiahiiis, Del leved
that the effigacy. of the prog%ﬁc%@gﬁﬁwgﬁ%ﬁpﬁg %@BE L(":%fyi%ﬁ? entéd
descri bed albyaatively.the owthudsipeadded by thimembodinichcdnbeohséd TR He Riathi@ JFono-

and di saccharigde conpounds_in the podul ation of Toll-like receptor
activity. | %“&%Wéﬁ?ﬁﬁs igflammetogy, bpwek diseass, thepmatofd exhritis, thouthe rethritis, e

bel i eved tomgﬁip;é)g&&{)gig%aps(ﬁ%g vated, conpetitively inhibited or otherw se
affected by 10 the non-toxtc LPS derivatives and minetics di scl osed herein.

Accordingly, the netNddk mit wikidng hy BEbb@ BY BeoBE ifisRRIBYddUhaaRd eﬁféa‘? tive
approach for dmg&%i ng, the _innate i mune response pathways In anina
W t hout gi v%é‘é RreRylartic and; therepeyticaprdications dassubidastmvevirs basedeatrisast ie

bacteri al t: orally sti .at e, t hose pat hpays 15 | LLUSTRATI VE
MONO-  AND Eﬁ%‘A%%ﬁﬁ@b%ﬁ&ﬁ%s“%P%%‘ﬁj 4eharifs,pomingnnds eibe mednisdon of
conmpounds €Tgll-like fedeptor HLtiGIORVIR paRHEAQRY: Iy QU%O ] |lcations
conprise conmpounds hgvi ng tlﬁ'g fo?r mul a: yg%g lié&é@%)é%ﬁ ,gﬁ%&@gﬁhers, are

PCT/ US01/ 16kspvadtaoha speedfically activated, competitively inhibited or otherwise affected by

10 the non-toxic LPS derivatives and mimetics disclosed herein. Accordingly, the

methods of the invention provide a powerful and selective approach for modulating the
innate immune response pathways in animals without giving rise to the toxicities often

associated with the native bacterial components that normally stimulate those pathways

15 ILLUSTRATIVE MONO- AND DISACCHARIDE COMPOUNDS

Dlustrative mono- or disaccharide compounds employed in the above

prophylactic and therapeutic applications coniprise compounds having the formula:



0) and pharmaceutically acceptable salts thereof, wherein X is -0- or -NH

R and R2 are each independently a (C2-C24)acyl group, incl udl[ﬂl@ OCT 2[][]4
sat ur at ed, ated and branched acyl groups; R3 is R12,
wher ei n R""’Q&W are each independently -H or (Cl-C4) aI klg(?Tm%%?\%ﬁ- H,
-CH3 or -POBR13R14, wherein R13 and R14 are each 5 independently sel ected
from-H and (Cl-C4)alkyl; and Y is a radical selected fromthe formulae:
WD 01/90129 11 | and H3C (La) 0 8 0 CT 2d04 PCT/ US01/ 16327 CH3 (Ib) wherein
the subscripts n, m p and g are each |nde9endently an integer of fromO to
6; RS is a (C2- 024) acyl group (i ncI ud| n as above, saturated, unsaturated
and branched acyl groups); R6 and i pendently sel ect ed fromH and
CH3; R8 and R9 are 5 independently se? H, OH, (Cl-C4)al koxy,

- POBH2, -OPGBH2, -SG8H, -0OSG3H, - 15, -CN, -NO2, -CHO -CO2R15,
- CONR15R16, PO3R15R16, - OPO3R15R16, 3 nd - OSCG3R15, wherein R15 and
R16 are each independently selecddfromHard (Cl-C4)al kyl; R1O is
selected fromH, CH3, -PO3H2, o-phosp OnQAX C2-C24)al kyl, and o

&

-carboxy(Cl-C24)al kyl; and Zis -0- oK -8-; th 10 the proviso that when
R3 is . PBR11IR12, R4 is other than P R13R14 Additionally, when R3 is
-PBH2, R4 is H RlLis H R is n- tekradecanayl, R2 is n-octadecanoyl and

RS is n hexadecanoyl, then X is other Yhan -07/.

CHs,

and pharmaceutically acceptable salts thereof, wherein X is —O- or -NH-; R! and R? are
each independently a (C,-Cag)acyl group, including saturated, unsaturated and branched
acyl groups; R is -H or —POsR''R'?, wherein R and R*? are each independently —H or
(Ci-Coalkyl; R* is -H, -CH; or -PO;R™RY, wherein R and R are each
5 independently selected from —H and (C)-Cs)alkyl; and Y is a radical selected from the

formulae:



In the general fornula above, the configuration of the 3 stere genl C
centers to which the nornmal fatty acid acyl residues are att adh8d0CE 2804r
S, but 1WQeIe9%ably R The stereochem stry of the carbonpaiaigsiigazivhi ch
*R6 and R7 are attached can be Ror S. Al stereoisoners,  enantioners,

di astereoners and m xtures thereof are considered to be within the scope
of the present invention. WO 01/90129 O O CT 2004 PCT/US01/16327 12 In
.one group of preferred enbodiments, Y has the fornula: Wthin this group of
enbodi ments, the acyl groups RL R2 and R5 will be !Ject ed such that at

| east two of the groups apre (C2-C6)acyl. Further prefféi@ed are those 5
enbodi nents in \/\/ng1 al umé)er of carbon at ; ¢ R2 and R5 is
fromabout 6 to abou M%Referabl y about fr 2 to about 18.
In other preferred kb HPBNYS,OX is 0 and Z is 0. The suRgdLjpts n, in, p
and q are preferably mtkgers ofO sfsromO to 3, nore pref blfl, 0to 2 O
the renai ni ng substitueris, and R are preferably H The present

i nvention further contenpl ates, those enbod®ents in whir 10 the preferred
substituents are conbined in gne nol ecule. In another group of enbodi nents,
R, R2 and R5 are selected from (Cl2- C20)acyl with the proviso that the
total nunber of carbon atons {n R, R2 and R5 is from abouyt 44 to about
60. More preferably, the total) nunber of carbon atons in , RR and RS is
from about 46 to about 52. St{ll further preferred are thoge enbodinents in
which 15 X and Z are both -0, 0 8 OCT 2004 WO 01/90129 13 I n anot her
group of enbodinents, Y has t{e fornmula: /-0

HiC
CH,
(a) | (Ib)
wherein the subscripts n, m, p and q are each independently an integer of from 0 to 6;
R’is a (C2-Cag)acyl group (including, as above, saturated, unsaturated and branched
acyl groups); R® and R7 are independently selected from H and CH;; R® and R® are
5 independently selected from H, OH, (C1~Cyalkoxy, -PO:;H;, -OPO:H,, -SO;H,
-0SO:H, -NR"R', -SR*, -CN, -NO,, -CHO, -CO.R", -CONR' R, PO;R"R!, -
OPO;R"“R', -SO;R™ and -OSO;R™, wherein R and R'® are each independently
selected from H and (C-Cealkyl; R' is selected from H, CHs, -PO;H,,
@-phosphonooxy(Cz-Ca4)alkyl, and e-carboxy(C;-Cas)alkyl; and Z is ~O- or —S-; with
10 the proviso that when R? is —PO3R"'R'?, R* is other than ~PO;RR !,
| Additionally, when R® is —POsH,, R* is H, R is H, R! is »-
tetradecanoyl, R? is n-octadecanoyl and R’ is n-hexadecanoyl, then X is other than —O-.
‘ In the general formula above, the configuration of the 3° stereogenic
centers to which the normal fatty acid acyl residues are attached is R orlS, but
15  preferably R. The stereochemistry of the carbon atoms to which R and R” are attached
can be R or S. All stereoisomers, enantiomers, diastereomers and mixtures thereof are

considered to be within the scope of the present invention.



0 R50 CH3 PCT/ US01/ 16327 As with the preferred group of enbodi ments

provi ded above, in this group the acyl groups R, R2 and R5 w 0 82068 24
sel ect ed swoloibeze at | east two of the 5 groups are (C2- C6)metsoifigsizher
preferred are those enbodi nents in which the total nunber of carbon atons
in R, RR and R5 is fromabout 6 to about 22, nore preferably about from
about 12 to about 18. In other preferred1 nmbodi nents, Xis O O the

remai ni ng substituents, R3 is preferably ghosphono (-PBH2) and R4 is
preferably H  The present invention further contenplates those enbodi nents
in which various 10 dBRB? Beupedpreferredembedimentsel hogthetformelat s ar e

conbined in one nolecule. -- In another group of enbodinents, R, R2 and RS
are selected from (Cl2- C24)acyl wth the, provi so that the total nunber of
carbon atonms in R, R2 and R5 is from t to about 60. More

Ni R and R5 is from
bty acid groups for R, R2
cid groups. Still further
OB-. Simlar to the shorter
pref erably phosphono (-PG3H2)
T 2004 PCT/ US01/ 16327 In
invention, Y is a radical of
, and R, R2 and R5 are
that the total number of

6 to about 52. Still further
5 (Cl16-C18) acyl .

preferably, the total nunber of r
about 46 to about 52. Particularly pref
and 15 R5 are normal Cl4, Cl16 and C18 f
preferred are those enbodinents in whi X i
acyl chain enbodinents provided above, R3

and R4 is preferably H WO 01/90129 14 0 8 O
anot her preferred enbodi nents of the present
formula (Ib), Xis 0, R3 is phosphono, R4 is
selected from (Cl2-C24)acyl with the provis
carbon atons in Rl, R2 and R5 is from about
preferred are those conpounds in which R2 is

HaC
(Ia).

Within this group of embodiments, the acyl groups R, R? and R® will be
selected such that at least two of the groups are (C2-Ce)acyl. Further preferred are those
5 embodiments in which the total number of carbon atoms in R', R? and R’ is from about
6 to about 22, more preferably about from about 12 to about 18. In other preferred
embodiments, X is O and Z is O. The subscripts n, m, p and q are preferably integers of
from O to 3, more preferably, 0 to 2. Of the remaining substituents, R and R are -
preferably H. ‘The present invention further contemplates those embodiments in which
10  the preferred substituents are combined in one molecule.
In another group of embodiments, R', R? and R’ are selected from (Cjo-
Cap)acyl with the proviso that the total number of carbon atoms in R!, R? and R® is from
about 44' to about 60. More preferably, the total number of carbon atoms in R, R? and
R’ is from about 46 to about 52. Still further preferred are those embodiments in which
15 Xand Z are both—O-. |



The term"alkyl" by itself or as part of another substituent, neans, unles

S
ot herwi se stated, a straight or branched chain, or cyclic hydrocd808CT 2004
lgggigi nation thereof; which nay be fully saturated, nono- or
n

radi cal ,
! d can include di- and nultival ent radi cBFVUSHHIS3AY t he

«pol yunsat U

nunber of
car bons).

.as nethyl,

Pat

carbon atons designated 10 (i.e., Cl1-Cl0 neans one to'ten

Exanpl es of saturated hydrocarbon radicals include groups such

ethyl, n-propyl, isopropyl, ntbutyl, t-butyl, isobutyl, seo-

butyl, cycl ohexyl, (cyclohexyl)nethyl, cycl opropyl nethyl, honol ogs and

i soners of, for exanm&Otﬁb'r%?(g{?yéﬁe[ﬂbdaﬁﬁ%?ts,ﬂﬂh&%éﬂrmﬁ-'OCtyl’ and the

| i ke. An unsaturated alkyl g p is one having one or nore double bonds or

triple bonds. ' Exanples of unsaturated 15 al kyl groups include vinyl,
2-propenyl, crotyl, 2-isopentenyl, 2s(butadienyl), 2,4- pentadienyl, 3-(I,4
pent adi enyl), ethynyl, 1- and 3-pr opéln |, 3-butynyl, and the higher

honol ogs and isoners. Typically,
carbon atons. A "lower alkyl"™ or 1180
havi ng eight or fewer <carbon atons. 20 T
“al kylthio" (or thioal koxy) are wused if

oup will have from1l to 24

helt* conventi onal sense, and

er chain al kyl group, generally
rers "al koxy" "al kyl am no"

and

refer to those al kyl groups attached-to th remai nder of the nolecule via
atom an amino group, or a ghiyr atom respectively. The term

an oxygen

"aryl" refers to a group derived froman oyganic acid by 25 renoval

hydr oxy group. Exanples of acyl groups inglude acetyl, propionyl,
dodecanoyl, tetradecanoyl, isobutyryl, andythe |ike. Accordingly, the term

"aryl" is

meant to include a group otherwvi se defined as --C(0)-al kyl.

of the above terns (e.g., "alkyl" "acyl") are nmeant to include both

substituted and unsubstituted forns of the¢ indicated radical. Preferred

of the

Each

substituents for 30 each type of radical Yare provided bel ow. W 01/90129
15 0 8 OCT 2004 '

10

15

CH,
(Ib).

As with the preferred group of embodiments provided above, in this
group the acyl groups R', R? and R® will also be selected such that at least two of the
groups are (C;-Ce)acyl. Further preferred are those embodiments in which the total
number of carbon atoms in R', R? and R® is from about 6 to about 22, more preferably
about from about 12 to about 18. In other preferred embodiments, X is O. Of the
remaining substituents, R* is preferably phosphono (-PO3H,) and R* is preferably H.
The present invention further contemplates those embodiments in which various
combinations of the preferred substituents are combined in one molecule. -

In another group of embodiments, R, R? and R are selected from (Cy5-
Cas)acyl with the proviso that the total number of carbon atoms in R!, R? and R® is from
about 44 to about 60. More preferably, the total number of carbon atoms in R, R? and
R’ is from about 46 to about 52. Particularly preferred fatty acid groups for R', R? and
R’ are normal Cy4, Cy and Cis fatty acid groups. Still further preferred are those

embodiments in which X is —O-. ~Similar to the shorter acyl chain embodiments -

provided above, R® is preferably phosphono (-PO3Hy) and R* is preferably H.



PCT/ US01/ 16327 Substituents for the al kyl and acyl radicals can be a
variety of groups selected from -OR, =0, NR, NOR, -WN, -SH § OCT 2004
-hal ogen, wRIRR'', -OC(OR, -CCOR ,-CQ2R, -CONR R', p MR
NR'CCOR, NR-CCONR'R"'",NR'C(O 2R, -NH C(NH2)=NH, -NR C(NH2)=NH, 5
NHC(NH2)=NR , -S(OR, -S(O2R, -S(O2NR R', -CN and N2 in a nunber
ranging fromzero to (2m +l ), where m _is the total nunber of .carbon atons
in such radical. R, R' and R'' each iﬁﬂlependently refer to hydrogen and
unsubstituted (Cl- C8)alkyl. Wien R and R' are attached to the same
nitrogen atom - t hey Isanotber prefemied embodimdnts bftheipresegkinvattion Yds & esdica 5-,

6-, 7- ' .F I 104N b i ncl ud

L pyrrol 1 aiohgre Tl i AR Poshongs %ﬁé%ﬁaeéi*d”ﬁigég?ﬁé;e‘étﬁ fom
b t i t o i i i b L a % n "

;Sg Srr{eagte ni(g:ui ncﬁﬁg{awgirf%éppsrbgﬁ% ﬁﬁ“a?ieh‘g%g“ﬁ‘y?‘d@%w? V'Lt]%in{deg d%frﬁ@:sﬁ ayr_\d

the Iike. Tum aboundbphaboeicit Stihifirheapesfrebhr thosd Compdima® @ Nvhich R¥yg! ude
salts of tge é\ctive conmpounds which are prepared with relatively nontoxic
aci ds or ba&usCis)agy. dependi ng on the particul ar substituents found on the

conpounds descri bed s e he .pres i nvention,contain
relatively acidic funmc;t%ﬁ%r%%il | %EI eg,g?%saiggpgssa%% ?f%}‘?ﬂg%ls‘tlg . L&%‘Qﬂwgd by
cont act i ng otheewise udtaiad, &ostraight aufbran@mwﬂ'a? oM Eytlid hpdtbédrbie Haigo Rt of
the desired base, either neat or in a suitable inert solvent. Exanples of

phar maceut icembmpation thaseofoPhichanay hefilly spiursted; mdnoe ot pelysositurated 26d can
pot assi um | gm i organi ¢_ani or _.magnesi,umsalt,. or a
simlar sal“?&él er?ngormng@ﬁrﬁlg%t Me Y’é‘ggtﬁ? qUpRReh ¢ r%cﬁ?r@é‘n?tﬁﬁnﬁ egignsted el y
basi ¢ fuNCiy.onEl0y BRansi6hdlto RAUAHARE). S Bhchi®: R:%rbf%uﬂe%&i?gﬁf& 84t ng
the neutral formof such conpounds w )t h a guffi cient a unt%?ﬁ?ﬁééléﬁg
' desi red adndudegrovpsrsugle as methyl, rethylsupropyl, dsdpnepyl, wbltybrithutyl Esctrtyleseco
phar maceut i I ceptabl e.acid addition salts | nclude_those derived from
25 i nor gan:bﬁ%'g’c'%lyﬁg’%ﬁﬁe?wgqhﬁﬁwﬂ?ﬁ%gﬁ P Pﬁﬁ’ryi‘ﬁgi‘?ﬁ rhomqlegs ang isemess, of,
nonohy dr og§HCakaBipe, th- éﬁiﬂsﬁtli&ﬁr . hyd.ede [
di hydr ogenphosphori c,l? sul furi c,E nm) 0 i/gr ggghgﬁ(??ﬁeﬁpgé %Pdrl Ogl C, g.lrkyl
phosphor ougreupiislenakavingend orkaorealoublelbondsor triple bonds.  Examples of unsaturated
15 alkyl groups include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-
pentadienyl, 3-(1,4-pentadienyl), ethynyl, 1~ and 3-propynyl, 3-butynyl, and the higher
homologs and isomers. Typically, an alky! group will have from 1 to 24 carbon atoms.
A “lower alkyl” or is a shorter chain alkyl group, generally having eight or fewer
carbon atoms. ‘
20 The terms “alkoxy” “alkylamino™ and “alkylthio” (or thioalkoxy) are
used in their conventional sense, and refer to those alkyl groups attached to the

=

remainder of the molecule via an oxygen atom, an amino group, or a sulfur atom,
respectively.
' The term “acyl” refers to a group derived from an organic acid by
25 removal of the hydroxy group. Examples of acyl groups include acetyl, propionyl,
dodecanoyl, tetradecanoyl, isobulyryl,‘ and the like. Accordingly, the term “acyl” is
meant to include a group otherwise defined as ~C(0)-alkyl.
. Each of the above terms (e.g., “alkyl” “acyl”) are meant to include both
substituted and unsubstituted forms of the indicated radical. Preferred substituents for
30 each type of radical are provided below.



the salts derived fromrelatively nontoxic organic acids |ike acefi.c,
propionic, isobutyric, malefic, malonic, benzoic, succinic, sub iBC,UCT 2004
fumaric, W&H/%812%andelic, 30 phthalic, benzenesul fonic, pPCEGSIsU3LDNI C,
ecitric, tartaric, nethanesulfonic, and the like, WO 01/90129 16 0 8 OCT
2004 PCT/US01/ 16327 Also included are. salts of amno acids such as
arginate and the |liKe, and salts of orgapyc acids like glucuronic or

.gal actunoric acids and the like (see, for exanple, Berge, SSM, et al,

"Pharmaceuti cal Salt s urnal of Pharmaceutjcal $Science, 66, 1-19, 1977).

Certain specific co ‘Eh?ﬁ chEs {qﬁé{‘&aggiﬁpﬁiaﬁﬂemﬁi eanbaprvasistyhobgups and

aci di c 5 fggletfe@Ngbid: i i hapy allppw LReagenp s tephe. rted.hLat.0
ot | SR 190, 2R (e)Rn’eut rzg R (%]%R’ %ﬁ c%%p%

ei ther base or acid addifion’salts. f OF I8 ds may

be regener aOE4OMR’, corCOIR’ng -COgR3a t-o@NR’Rggbasgoqo)mim’,andNng@}R:pg

t he parent ﬁ&%&ﬂ@%”; he conventional nmanner. The parent formof the
conpound dirffeT he vatYBUe(QRY f orhEIGINEe) DN 10-MRYCINGER)=NH,
propert ises j bubddhvby | ar S ot h ise the salts
are eq&i va ent-[ t(%%tlﬁg ’ptagr@rﬁ{ *f o%’tﬁam&hd%@% h’z\f ih s & Tthe

present i nvamingfrom £éroadRhi*eN), het@ind® kah&botall MEnBEr TR b WMERE 12 Buch

provi des conpounds which are in a prodrug form Prodrugs of the conpounds

descri bed ealn B Rt anskBR™ eanpindeprndenty refenthi hydropeteambunhibsttert (Changes
under physi l,calkhconditiansg,to 5 provide the conpounds of the present
i nventi on. M oh‘éﬁ%g ;ﬂ”g{dﬁug%recéﬁcgﬁfé%ﬁg%rsﬁ@ﬁ RIFOgHe atoghpiban cendbe t he
present i n¢gmbired wivh f3817r ' 1 €ak_ t ' ¢ _ViVvo

envi ronment. For exanpl e, ggégd@églgﬂogﬁﬁb@féréﬁ I@%%@eer?@e Qt %%rF}ﬁaénple,-
conpoudfs BR’Rfieispresanttoi imchniei dapyntodidinyll aad 4imophbligyls dFroml #RALBSVe
reservoir wth.a suitable enzyme or chem cal reagent. 20 Certain conpounds
of the preggﬁ'ﬂssfq‘i\/%fﬁ‘i"‘i’mfuﬁ‘&ﬁ’ g afi skilh in,the gt willbendersgandsthaisthoksrm “eikyddisvat ed

forms, I nokidhiyd AR ERpt HidtPs HalbaMBATE 3, - N U and the like.

The term “pharmaceutically acceptable salts” is meant to include salts of

the active compounds which are prepared with relatively nontoxic acids or bases,
15 depending on the particular substituents found on the compounds described herein.
When compounds of the present invention contqin relatively acidic functionalities, base
addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired base, either neat or in a suitable inert solvent.
Examples of pharmaceutically acceptable base addition salts include sodium,
20 potassium, calcium, ammonium, organic amino, or magnesiwm salt, or a similar salt.
When compounds of the present invention contain relatively basic functionalities, acid
addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the ‘desired acid, either neat or in a sujtable inert solvent.
Examples of pharmaceutically acceptable acid addition salts include those defived from
25  inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, mdnohydrogensulﬁ:ric, hydriodic, or phosphorous acids and the like, as well as
the salts derived from relatively nomtoxic organic acids like acetic, propionic,
isobutyric, maleic, malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic,

30 phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, meﬂlanesulfonic, and the like,



forns are equivalent to unsolvated forns and are intended to be eﬂﬁénﬁass%ﬂ
within the scope of the present invention. Certain conpounds of CT 2004

present inwerjerzomay exist in multiple crystalline or ampehpifiaks-"s. In
general, all physical forns are 25 equivalent for the uses contenplated by

the present invention and are intended to be wthin the scope of the
present invention. Certain conpounds of the present invention possess
asynmetric carbon atons (optical centersf or doubl e bonds; the racenates,

di astereoners, geonetric _isoners and individual isoners are all intended
to be enconﬁji%@&mﬁﬁl arersalts of aminscacids sugh as arginate andtheilikepmid salts oF&ganic

01/90129 17 4 .PCT/ US01/ 16327 .The, conpounds of the_ present
i nvention ngglﬁg%g(?}%n Oﬁ%oﬁﬁ?ﬁﬁ?ﬂ'ﬂ%ﬂc acids,angd ﬁﬂegﬂ@ @‘Fﬁ% ferprample Sergse .Mt one
or more of ehal, APoAmidetio O9als"! UbndlR PIEARBOMRS: sEOhOBMLR )

conpounds may be radi ol abeled with ra ctive 1sotopes,

exanple tri in( pdpifia cethpeuritiaSof] thSpresemt inn¢dion- dohtdin Aoth bAkiL dadi &9diePi C

variatiops @f t.he conpounds of the present invention, whether radioactive
or not, 5 ar g“ﬂ"ﬁ?%ﬂﬁ’&a tgﬁt Bﬁm@n@ﬁn%%g‘@&dwt? Hoeh comvsrisd oipto eftherhbasprarsasid -

i nvention. JN&tHPBA:s. and di sacchari de conpounds can be prepared by any
sui table neans, many of which have been described. For exanple, certain.

ComeunueeLy |1, Te starsenimloren eapauganyts My,
and in PCT/ @‘S@rﬁﬁo%bsa basteor peid| anskuiselatiog theipiantut zomponnd inp dheat@vehtiomin by
i ar 1o P DTl RN ot dEop P it 58 tae i SR forms i eGtagn0,
1L T pbareb e s s g A TEUNEHS L SR AN
Chem Let t . eqivalentiq thepmrent faen of theanmhpP@id fi33R¢ HRPOSEs obtlel fresehli@ention.
conpounds can be pr ®PH %gdiﬁon to salt forms, the present invention provides mmpoun&s
which are in a prodrug form. Prodrugs of the compounds described herein are those
compounds that readily undergo chemical changes under physiological conditions to
15 provide the compounds of the present invention. Additionally, prodrugs can be
converted to the compounds of the present invention by chemical or biochemical
methods in an ex vivo environment. For example, prodrugs can be slowly wnveﬁed to
the compounds of the present invention when placed in a transdermal patch reservoir
with a su.itable enzyme or chemical reagent. | ‘ |
20 Certain compounds of the present invention can exist in unsolvated
forms as well as solvated forms, including hydrated forms. In general, the solvated
forms are equivalent to unsolvated forms and are intended to be encompassed within
the scope of the present invention. Certain compounds of the present invention may
exist in multiple crystalline or amorphous forms. In general, all physical forms are
25 equivalent for the uses contemplated by the present invention and are intended to be
within the scope of the present invention.
| Certain compounds of the present invention possess asymmetric carbon
atoms (optical centers) or double bonds; the racemates, diastereomers, geometric
isomers and individual isomers are all intended to be encompassed within the scope of

30 the present invention.



according to, for exanple, U S. Patent Nos. 4,436,727; 4,877,611;

4,866, 034: 4,912,094; and 4,987,237. In general, the synthetic nBthddT 2004
descri bed Wa oth@2sbove- noted references and ot her synt het igeBédiadH7
wotherwise famliar in the art are broadly applicable to the preparation

t hese conpounds. For exanple, in malti ng conpounds 20 having different acyl
groups and substitutions, one of skill K the art will appreciate that the
.convergent nethods described therein can ge nodi fied to use alternate
acylating agents, or _can be initiated with commercially avail able
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nore ot her aljti preferred enbodi nen
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nonot herapeutic applications.
phar maceuti cal conposThe owmoofind dieaccharidndd uﬂﬂibaﬁ@é@ﬂ £@d 9989 suffye of

t he nonosacchari de co yunds' descri bed hereln IIIusFratlve arriers
for use in &Ry A }tﬁﬁ'ﬁrhm'éwnbﬁi F@mxpwiet, icentasin-compounks, usef in

exanpl e, oi 5 emul si.ons eou conpositions with
or vrrnpt hout 1?]% t?Jésél{%oﬁfvt";"?"r]organl ¢ C%edsg} YEREY %ula?%]g‘f OR%) et e A8 ANIs826; N)

use, |i pbscdBE43%83% (filed AUevtmise i Wy aﬂ&% PEHUSTRAIIEH h&fee&isclgé gholpads
and mcrosonmes, powders, tablets, capsules, suppositorl€s,

suspensi onswhigh assigrerporatel hereindiyeeferemerin dlresr appetieantOther &li@;)diﬂhd@&ﬁi B&ary
skill int r}ﬁ'eﬁarréd m a manner similar to that described for RC-552 (L34) in U.S. Patent No.

6,013,640. Still other compounds can be prepared using methods outlined in Johnson,
et al, J Med Chem. 42:4640-4649 (1999), Johnson, et al., Bioorg. Med. Chem. Lett.
15 9:2273-2278 (1999), and PCT/US98/50399. Still other compounds can be prepared
according to, for example, U.S. Patent Nos. 4,436,727, 4,877,611; 4,866,034;
4,912,094; and 4,987,237. In general, the synthetic methods described in the above-
noted references and other synthetic methods otherwise familiar in the art are broadly
applicable to the preparation these compounds. For example, in making‘ compounds
20  having different acyl groups and substitutions, one of skill in the art will'appreciate that
the convergent methods described therein can be modified to use alternate acylatmg

agents, or can be initiated with commercially available materials having appropriate
acyl groups attached.

ILLUSTRATIVE PHARMACEUTICAL COMPOSITIONS AND THEIR DELIVERY

25 In another embodiment, the present invention concerns pharmaceutical
compositions comprising one or more of the mono- and disaccharide compounds
disclosed herein in pharmaceutically-acceptable carriers/excipients for administration to
a cell, tissue, animal or plant, either alone, or in combination with one or more other

modalities of therapy. In a preferred embodiment, the pharmaceutical compositions are



In certain enbodi nents, the pharnmaceutical conpositions will conprise one
or nore buffers (e.g., neutral buffered saline or phosphate buff@reddCT 2004
saline), wabhsiygdrates (e.g., glucose, mannose, sucrose Ol AES)
mannitol, proteins, polypeptides or am no acids such as glycine,

antioxi dants, bacteriostats, chelating 15 agents such as EDTA or

gl ut at hi one, adjuvants (e.g., alum num hydroxide), solutes that reader the
formul ati on isotonic, hypotonic or weakl ¥ hypertonic with the bl ood of a
reci pi ent, suspendi ng agents, thickening agents and/or preservatives. For
certai n applormulatedn®) theqgebwnee bfrexopatdusrsitigeh, i.be aps eb& e taonolREdpeatt ar | y

t hose conpr'i'sbn .an fective amount of one_or nore surfactants. For 20

exanpl e, t FPPEEHOBS + FYnmaBy Heh jefmbedingnds, the fpharmaceutical rcompogisions of the
conpri sing j : % l.e r e €. ., sa .phosphol i pi .
sur f act ant .1ﬁ~|9 I%tﬁgtséﬂ al%):E\%gﬁjglkétraro%ﬁe%lsgjf&g%m%r%ﬁ?‘gﬁaﬁcgalnﬁ%Icﬁ for ca?scnbed _
phosphat i dyHergjhycerol s, such as dinyristoyl phosphatidyl glycerol (DPMS5),

di pal m t oyl phosphatidyl glycerol (DPPG, and. distearoyl phosphatidyl

gl ycer 0I5(DSPG), di ac hegariery| fehobsenein Sunmlatingdithy r pharmdceteal -
phosphat i dyl choldne (DBMe), o di pal mi t oyl . phosphati dyl eholi ne (DPPC), and

di st ear oyl é‘p oé%%% ilﬂf}fl\{@io o n‘%am%gﬁaﬂ"“gwa | 8! %’Pﬂd‘?‘%“]é’@%sfqu’@ﬂ% as
di nyri st oylconfpeisiBhainigi 6 wRthéut (REIYAdn ofly ' | g GnfG

(DPPA), and distearoyl phosphatidic aci d%ﬁ%ﬁﬁ%ﬁ‘?ﬁ%@% ?dﬁﬁ%%‘{?gf’?%yl
et hanol ani (E¥) g8 Hipesomiesner isutfagthnt-qintxning t vedidlese ifarveplstes) enicioBdids, and

di pal m t oyl _phosphati d et hanol am ne (DPPE). 30 and di stearoyl phosphati dyl
et hanol am B FI58BES. poi%ﬁ*%éﬁ%fs’ &a%feﬁaﬁipé’ﬁﬁl??ﬁﬁﬁoawoﬁﬁmwom agrogoleCT
2004 P@/ WelbiHp 34t pﬁﬁ% | h Q.4 n aqueous fornul ation
will be from about %%10&% 0 a?%?&eoﬁ%i,iﬁ%s%ﬁeﬂ&%@ggﬁ ly fromabout 5:1 to
about 1:5, however ary cetthircémbelimentsthe PhanBadeliledl ABnpaEicRE wilh 86mpAsaN

aqueous formulation to hest suit the specific objectives of .interest.
one or more buffers (e.g., neutral buffered saline or phosphate buffered saline),

_carbohydrates (e.g., glucose, mannose, sucrose or dextrans), mannitol, proteins,
polypeptides or amino acids such as glycine, antioxidants, bacteriostats, chelating
15 agents such as’EDTA or glutathione, adjuvants (e.g., aluminum hydroxide), solutes tﬁat
render the formulation isotonic, hypotonic or weakly hypertonic with the blood of a

' recipient, suspending agents, thickening agents and/or preservatives.
For certain applications, aqueous formulations will be preferred,
particularly those comprising an effective amount of one or more surfactants. For
20  example, the composition can be in the form of a micellar dispersion comprising at least
one suitable surfactant, e.g., a phospholipid surfactant. Tllustrative examples of
phospholipids include ciiacyl phosphatidyl glycerols, such as dimyristoyl phosphatidyl
glycerol (DPMGQG), dipalmitoyl phosphatidyl glycerol (DPPG), and. distearoyi
phosphatidyl glycerol (DSPG), diacyl phosphatidyl cholines, such as dimyristoyl
25  phosphatidylcholine (DPMC), dipalmitoyl phosphatidylcholine (DPPC), and distearoyl
phosphatidylcholine (DSPC); diacyl phosphatidic acids, such as dimyristoyl
phosphatidic acid (DPMA), dipalmitoyl phosphatidic acid (DPPA), and distearoyl
phosphatidic acid (DSPA); and diacyl phosphatidyl ethanolamines such as dimyristoyl
phosphatidyl ethanolamine (DPME), dipalmitoyl phosphatidyl ethanolamine (DPPE)
30 and distearoyl phosphatidyl ethanolamine (DSPE). Typically, a surfactant:mono-



5 The conpounds and pharnmaceutical conpositions of the invention can be
formul ated for essentially any route of admnistration, e.g., i mpcpil;qn 004
i nhal atioa,d)(ylm £9al or intranasal routes, rectal , vaginal _or i at racheal
instillation, Tngestion, or transdernal or transmucosal r8GTESIVIEAT t he
like. In this way, the therapeutic effects attainable by the nethods and
conpositions of the invention can be, for exanple, 10 system c, |ocal,

ti ssue-specific, etc., depending of the Hpecific needs of a given
application of the invention. Illustrative fornul ati ons can be prepared and
adm ni st er gdispaheRds 3o i [ | t |RY

I ntramuscul arly or&i ﬁgﬁﬁ%lﬁﬁ}.%@eﬁb %ﬁ%meﬁeﬁ%&p@éﬁgﬁé *Saﬁf%‘l&r
for i nt r avdnblsnosetypivally demn aboix 51ir to alfout A%, Usiveher @b affctive! QoS of
propyl ene gl ycol .or gl ﬁt{{}él ene glycol 60Q and the Lal ance, USP  Water for
| nj ection %’b\gﬁ‘}m{@?g © 11594 18t qnaqueeisciprmplatian to, besy quit timspesificattientives afid
USP WFI ; 0"%“1’-&%1% triethanolamne in USP WFl; or 0.01-0.2% di pal mtoyl

di phosphati yfc oline in USP Wl ; and 1-10% squal ene or parenteral

veget abl% oil-in- watTe W@hﬁ@m@@ﬁ%ﬁﬁé&%ﬁ‘pﬁ%ﬁ@bﬁ%@%ﬁﬁ !
solvents will_ generally be 20 selected such that they provide a solution or
di sper si on baHPEmulated f5e essentiadlyeanyt routsughadmingstagon) € g injeetidne inhaldtioalky

removi ng t act i ingredient. |lIlustrative exanples of carriers _for
subcut aneog'g"ﬂo‘?lI ?D\A%P%sr@meﬁ’r Teetal , Vaginglger FB’FFE@BEE?*’E gstiliationy ingestion, IPBS)
sol ution, Y¥msRKhaPeE thansb = 9 Iy ] | %% rose
or 0.9% sodiumchloride in %&pﬁﬁfsgé?@ggelﬂ% ?E@é?ﬁ#’g{ﬂfgﬁﬁﬂaﬂ?%cuﬁé 10%
USP et hanolaftaigble phyothyd exethaglsyand] campbsitivnsbefl @rcimvantiar capttebigr ckaepleni C
sol uti thrb such as %ﬁexl rose or. 0.9% sodi um chl oride; or 0.01-0.2%

di pal nitoy FYdFBie t (UM HRsrifice it dependme pfthe specifoymeedsao€ree given .

parent eral apNRQ8bARF theGhletidpat €r enul sions. Exanples of carriers for
adm ni stratPon v};)a nucosa?ﬂuslaﬁ'rfaces depend 30 upon the particular route,

e.g., oral, sublingudllustiative #o@adhtiorstdan DéNRBpREdand SHAYAME ARALHET, 20
ie, intraperitoneally, subcutaneously, intramuscularly or intravenously.  One

Ulustrative example of a catrier for intravenous use includes a mixture of 10% USP

15 ethanol, 40% USP propylene glycol or polyethylene glycol 600 and the balance USP

Water for Injection (WFI). Other illustrative carriers include 10% USP ethanol and

USP WFL, 0.01-0.1% triethanolamine in USP WFIL or 0.01-0.2% ’dipalmitoyl

diphosphatidylcholine in USP WFL; and 1-10% squalene or parenteral vegetable oil-in-

water emulsion. Pharmaceutically acceptable parenteral solvents will g:enera]ly be

20  selected such that they provide a solution or dispersion which may be filtered through a
0.22 micron filter without removing the active ingrediént

| | Mustrative examples of carriers for subcutaneous or intrammscular use

include phosphate buffered saline (PBS) solution, 5% dextrose in WFI and 0.01-0.1%

triethanolamine in 5% dextrose or 0.9% sodium chloride in USP WFL oral tc: 2 orito

25 4 mixture of 10% USP ethanol, 40% propylene glycol and the balance an acceptable

isotonic solution such as 5% dextrose or 0.9% sodium chloride; or 0.01-0.2%

dipalmitoyl diphosphatidylcholine in USP WFI and 1 to 10% squalene or parenteral

vegetable oil-in-water emulsions.
' Examples of carriers for administration via.mucosal surfaces depend
30 wupon the particular route, e.g., oral, sublingual, intranasal, etc. When administered



0 8 OCT 2004 PCT/USO01/ 16327 orally, illustrative exanples include
pharmaceuti cal grades of mannitol, starch, lactose, magnesium ¢ g8afpTe2004
sodi um saqeBRYjeblBe Cel I ul ose, nmagnesi um carbonate and the |ike. —with

manni tol being preferred. Wen administered intranasally, if¢HUSH463%e
exanpl es include polyethylene glycol, phospholipids, glycols and

gl ycol i pids, sucrose, and/or 5 nethylcellul ose, powder suspensions with or
wi t hout bul ki ng agents such as | actose aB preservatives such as
benzal koni um chl oride, EDTA. In a particularly illustrative enbodi nent,

the phosphobiallydilhs@atiVenlafipi@helale b&&%ﬁ&iﬁ%’ ,!agﬁﬂi s@ag '

used as an iso'lfvoni C aqueous carr(i:er gt about 8Pgl%ﬁ8§§€o or{b?’ntra ;I\écg{)&,
adni ni st r at magnesium tstrsrate,rgodiumg sadchatide, celiples¢, magtesiuirtarbénate SRNERMikeAt | ON
of about O. 1.%0 3.0 /. 10 Wyen_adm ni stered by inhalation, illustrative

carriers i nergdRanmiiol peing pretegredy Waen gdministered in ly, i#lugtgative exampice,

powder ed di i , i ] . hyl ene gl ycol s’
Bnd DPPC bernics 1A AHTEhS elycBL RSFRTIAL 215y Wl PBIBEh R BT e
nono- or 5di methyleilubse gt Rikpetitorisivith oNaithbitartiihe kFentd \Wwidh aslHctiss hadt | on
by inhalation. Illustratively, delivery may be by 15 use of a single-use
del i very debies@vativesi Sich aspbenzalionivm M, FNTAat b appastieniadlyn iustuative an

aer osol net . ' e )~ Qr _any ot her of {he nymerqus i.zer
Gel i very  (BPALBRRE AL BBholp 2 SeetieyTisprebyire 3 hadpenaine DERLhf oot
adm ni strat 4 dsRhoyenicoiebisAHRESH at UBRSO.0F0. 2% 0. REralRe adrialstifidey of | @
an intratracheal or nasopharyngeal node wll be efficacious for certain
i ndi cat i onsthezompaundaf the gubjieet ihvintioniat a vondentretiaryef sbeut Ok to 3.0enghdy e
descri pigon is illusfrative, rather than exhaystive, |ndeed, many

I

additio for mul at i ondileciffnigistered o by pivhalslenyt ilairatives ceasgiara bl include
o ! oo | . e
oXT PLEMT S Plgetheht Syctf o ks, WPPECTS NN, pdwiaes BpiEE delinks'c

art, as is e devel Gpnent osrng an
using the pand pestrvativesmyddi pblysthytbas cglibulsl ahdr BPRCI beifg \poste@éd! Th many
treatnment 25 reginens,. The conpounds can be evaluated in a variety of
assay f or meiiStapess; dlonilhe preferred that the mono- or disaccharide compounds be in a
nebulized form when administration by inhalation. Hlustratively, delivery may be by
15  use of a single-use delivery device, a mist nebulizer, a breath-activated powder inhaler,
an aerosol metered-dose inhaler (MDI) or any other of the numerous nebulizer delivery
devices available in the art. Additionally, mist tents or direct administration through
endotracheal tubes may also be used. Delivery via an intratracheal or nasopharyngeal
' mode will be efficacious for certain indications. ‘ |
20 _ One skilled in this art will recognize that the above description is
illustrative rather than exhaustive. Indeed, many additional formulations techniques
and pharmaceutically-acceptable excipients and carrier solutions are well-known to
those skilled in the art, as is the development of suitable dosing and treatment regimens’
for using the particular compositions described herein in a variety of treatment
25  regimens. |
The compounds can be evaluated in a variety of assay formats to identify
and select those having the characteristics best suited for a given applicatic;n of the
invention. For example, animal models can be used for identifying and evaluating
cytokine release profiles into systemic circulation following administration of a mono-

30 and/or disacchcaride compound. In addition, various in vitro and in vivo models exist



and sel ect those having the characteristics best suited for a giye
application of the invention. For exanple, aninmal nodels can beﬁtge%{:.f(%ﬂulf
i dentifyi mgpanebresal uati ng cytokine rel ease profiles intope¥fitishihé&ar
rcirculation follow ng adm nistration of a nono 30 and/or disacchari de
conpound. In addition, various in vitro and in vivo nodels exist 0 8 OCT
2004 WO 01/90129 21 PCT/ USO01/ 16327 for Z?x‘][am ning changes in one or nore
.aspects of an i mmune response to differ anti geni c conponents in order
toidentify conpounds best suited for eliciting a specific inmmne response
of i nt er estfor pyaminingshanges ivomsoom thare aspestsc of m dianimei responss yetdiffaeht s,
such as nmg es, dendritic cells or Langerhans cells in vitro, and
el abor at ed %@%E@gicﬁ@oggﬁs f?eorﬁﬁﬁgodﬂ%’ﬁﬂélcﬂmé’gﬂﬁl ak?ﬁt swiied dorslisitngq specifia ay's
can be usedmmuiedREHd SRRt | (Y] ' LAk bist a
particul ar nono- or %I{Sgggchari deP%IP@xuim t é%egéﬁwhﬁﬁ{ebégg@ﬁ%gr‘gﬂ%%g%at ,
i f desi r ed,cellesuch mp macdsyphdges; desdriticheslle ion Lanpethie @Ugimnbirios ked elaBorated

conbi patj on wi.th other therapeytic nodalities, such as 10 antimcrobial,
antivir aﬁéfgg 5 qﬁaﬁ’@&!l odn @ddifien; geae sypression, awrays.een brasedincidentify

therapeuti%ec,-gglg?-gm ggﬁr Is . pept.i.de;based therapeytigcs.
and/or with® oth | rr??&noe ge?fglﬁ s'ﬂﬁPlrﬁg‘f?fX’ta Pé%%"é‘??fi%?ﬁ“if %915%9#3@{1%3 of -
conponent rimgrest.so be included, given that the additional component(s) do

not cause a significant adverse effect upon contact with the target cells
or host tissues. The kavifoks undmsiond ghathifsddsirediethe \compdurids dikdogedvhérbin

vari ous ot enks.as required,or desited for fhe specific, enbodi nent(s
of the in\?‘gérﬁ ?‘%n %@ﬁ%ﬁﬁeﬁ&% Fambaption, mﬁt P’&Pﬁ \Fé?rﬁl?eugﬁemﬁ%t??&c Sueh o%ﬂ( )
conposi iy ongtifficrobRl,i ARkl ' i J kon wth,
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systens kno t.o thosg of ordinary skill in the art, includin
y dther immunoetfectors, fn }"act, e%/sengaﬂy any other component may alsoq:»e included,

given that the additional component(s) do not cause a sigrificant adverse effect upon
contact with the target cells or host tissues. The compositions may thus be delivered

15 along with various other agents as required or desired for the specific embodiment(s) of
the invention being implemented,

Illustratively, the pharmaceutical compositions of the invention can
include, or be used in conjunction with, DNA encoding one or more therapeutic
proteins, antisense RNAs, ribozymes or the like. The DNA may be preséni within any

20  of a variety of delivery systems known to those of ordinary skill in the art, including
nucleic acid expression systems, bacteria and viral expression systems. Numerous gene
delivery techniques are well known in the art, such as those described by Rolland, Crit.
Rev. Therap. Drug Carrier Systems 15:143-198, 1998, and réferences cited therein.
Appropriate nucleic acid expression systems contain the necessary DNA sequ“ce_ﬁces for

25 expression in the patient (such as a suitable promoter and terminating signal). In a
preferred embodiment, the DNA may be introduced using a viral expression system
(e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the use
of a non-pathogenic (defective), replication competent virus. Suitable systems are
disclosed, for example, in Fisher-Hoch et al., Proc. Natl. Acad. Sci. US4 86:317-321,

30 1989; Flexner et al., Ann. N.Y. Acad. Sci. 569:86-103, 1989; Flexner et al., Vaccine



nucl ei ¢ acid expression systens, bacteria and viral expression jﬁatggﬁ.
Numer ous gene delivery techniques are well known in the art, s tZMMe
descri bed vo@ oidedizand, Crit. Rev. Therap. Drug Carrier Systmipydfjiésh3- 198,
1998, and references cited therein. Appropriate nucleic acid expression
systens contain the necessary DNA sequences for 25 expression in the
patient (such as a suitable pronoter and éerninating signal). In a
preferred enbodi nent, the DNA may be i nt #bduced using a viral expression
system (e. vacci nia or_other pox virus, retrovirus, or adenovirus),
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Techni ques for incorporating DNA into such expression systens are well
known to those of ordiffg@d3NAnay alsp betimakad,” astHescokied, fay exdrsplesia Ulnadred,

ond'rovt evedS BT s | Mo ISES g eisyind By (XSt it LW aked
DNA nmay 10e 1993, eaFed upiake Oge ikt m«%fmeomr%e@r WithPaADNANIAD are

efficiently transported into the cells. 1t wll be apparent™ that a
phar maceut i b@ﬁemgqbé% beadsnwhichtane effivieatly itmnsprateddotopthe selld dt wilbbe apparent

P 20! 18F e R 2 B SRR R nvemor e Coprics Yol pelymclootide
and a protein component.

Any of a variety of additional immunostimulants may be included in the
15 compositions of this invention. For example, cytokines, such as GM-CSF, interferons
or interleukins to further modulate an immune response of interest, For example, in
ceriain embodiments, additional components may be included in the compositions to
* further enhance the induction of high levels of Thi-type cytokines (e.g., I’N-y, TNFa,
IL-2 and IL~12). Alternatively, or in addition, high levels of Th2-type cyt‘okines {e.g.,
20 IL-4, IL-5, IL-6 and IL-10) may be desired for certain therapeutic applications. The
levels of these cytokines may be readily assessed using standard assays. For a review
of the families of cytokines, see Mosmann and Coffinan, Ann. Rev. Immunol. 7:145-

173, 1989. |
Dlustrative compositions for use in induction of Thl-type cytokines
25  include, for example, a combination of CpG-containing oligonucleotides (in which the
CpG dinucleotide is unmethylated) as described, for example, in WO 96/02555, WO
99/33488 and U.S. Patent Nos. 6,008,200 and 5,856,462. Immunostimulatory DNA
sequences are also described, for example, by Sato et al., Science 273:352, 1996. Other
suitable immunostimulants comprise saponins, such as QS21 (Aquila



15 conpositions of this invention. For exanple, cytokines, suchn@;‘? ﬁ%ﬁﬁﬂ’t
interferon or interleukins to further nodul ate an i mune respo

i nt erest . wiewor/aggpl e, in certain enbodi ments, additional

*be included in the conpositions to further enhance the in uctlon 0 h| gh
| evel s of Thl-type cytokines (e.g., IFNy, TNF x, [L-2 and IL-12).
Alternatively, or in addition, high levels of Th2-type cytokines (e.g., 20
JL-4, IL-5 1L-6 and IL-10) may be desir for certain therapeutic
applications. The |levels of these cytokines nmay be readily assessed using
st andard a@ﬁ&hﬂﬂﬂaéﬁm@alsehcav\ﬁmmghmf Mih),i asd atlatedt sdponis dedEandbas aRd N
and Cof f man,. Ann %ﬁe%.l nmunol . 7:145- 173,1989. Illustrative conpositions
for use in f Thl- type cytokines 25 include, for exanple, a

conbi nati on of CpG he

di nucl eotide is unrretqagllkgitleﬁg as gescrl lﬁlgﬁe{n? &ageé%rrgnﬁs%g'% ‘\’f@%@f’aﬁ% WO

99/ 33488 artbe Pr&enPatventioldaclube MAGt2AIAe ASA F20 ; Frdf®e)) OSAF "idHatoR! ¥
are al so described, for exanple, ato et al , Sci ence

DNA
273: BES%UGS%@&O’H%e nited, Staien) e IS GRND (LS '§9c&i‘pvm$eﬂ:s=aSBmSns¢nesuoﬁ as

21 (11 e 885 P BB SR R

t her eof - OB@umDJ andll Erilahah™ RTHOBRSHRAR (€ Srikd] HanfiftBn .qu fg%y%ﬂ%yéeppl c,

conjunction wth the present invention include Mntan
France), Sather samuspstimaaty) dré deseribed nWIQ89/5254%4)., | SCOVB (CSL), MF-59
(Chiron), the SBAS series of adjuvants (e.g., SBAS-2 or SBAS-4, avail able
from Sm thKli ne Beecham Ri xensart, Bel gi- ur’r) and Enhanzyn(tm
I mrunost i mamekaA{ EREtNfRongam | ton, MI). Pol yoxyethyl ene ether
i munostinul ants, are described in WD 99/ 52549A1. '

10 As used herein, "an effective amount” is that amount which shows a

response over and above the vehicle or negative controls. As discussed above, the
precise dosage of the compound of the subject invention to be administered to a patient
will depend the route of administration, the pharmaceutical composition, and the
patient.

15 The phrase "pharmaceutically-acceptable" refers to molecular entities
and compositions that do not produce an allergic or similar untoward reaction when
administered to a human.

‘ As used herein, "carrier" or “excipient” includes any and all solvents,
dispersion media, vehicles, coatings, diluents, antibacterial and antifungal agents,

20 isotonic and absorption delaying agents, buffers, carrier solﬁtions, suspensions, colloids,
and the like. The use of such media and agents for pharmaceutical active substances is
well known in the art. Except insofar as any conventional media or agent is
incompatible with the active ingredient, its use in the therapeutic mmpogiﬁons is
contemplated.

25



GENERAL DEFYNI TI ONS: As used herein, "an effective amount” is that a t
whi ch shows a response over and above the vehicle or negatlvdlﬂoﬂﬂﬂg&@

di scussed wg@y@er2zhhe precise dosage of the compound of the, éﬂpb‘ﬁﬁ 337
‘invention to be admnistered to a patient wll| depend the rou o)

adm ni stration, the pharmaceutical conposition, and the patient. 10 15 The
phrase "pharmaceutically-acceptable” refers to nolecular entities and
conpositions that do not produce an allerdfic or simlar untoward reaction
when admnistered to a human. As used herein, "carrier"™ or "excipient"

i ncludes any and all solvents, di speEXAMPIESi a, vehicles, coatings,
diluents, antibacterial and antifungal agents, 20 isotonic and absorption
del ayi ng agents, buffers, carrier solutions, suspensions, colloids, and the

| i ke. The use of such nedia and agent J@j rmaceuti cal active substances
is well kno ept of ar conventional nedia or
agent is mcor%@%%%qqﬁ& %‘E%FSW'@ 3—96% HYLACEICARMINISTRASION OF
therapeulsl c conpositions is HP%H!*OR’XS'L\RB)@’&/ 90129 0 8 0 CT 2004

PCT/ US01/-16327 24 EXAMPLES 0 5 EXANPLE 1 PROTECTI ON AGAI NST P. CARINI

| NFECTI ON BY PRODHYLA%CQ%M&%I@@Q&%H% anth(\BDﬁaCﬁDblgg? St a!.' }nlxailnguél of 2

weeks (2 injections/week, 0.2 mg/injection) or until the peripheral CD4 count was
reduced by at least about 50%.

10 An aqueous formulation was prepared coptaining 1 mg/m! 3-0O-
deacylated monophosphoryl lipid A and 108 pg/ml of the surfactant DPPC in water.
The formulation was administered intratracheally via a small cannula at -24 hours and
then twice a week for the remainder of the study. The concentrations administered are
indicated below in Table 1. One million P. carinii ﬁrere inoculated trans-tracheally at

15 day 0. Twice-weekly treatments were continued for 7 weeks, lungs were removed and
impression smears made. Slides were stained with Giemsa and silver and scored for the
presence of P. carirni as follows.

>100/1000x field

10-100/field

Score 5
4
3 1-10/field
2
1
0

20

1-10/10 fields
1-10/50 fields
0/50 fields

25

The results of these experiments are sunmarized below in Table 1



Mce were pretreated with L3T4 anti-CD4 anti body for a m ninmumof 2 weeks
(2 injections/week, 0.2 ng/injection) or until the peripheral g ggmrﬁﬂ&Mas
reduced byv@01PH38t about 50% 10 An aqueous fornul ati on wasCPUSNALST
scontaining 1 ng/ M 3-0- deacyl at ed nonophosphoryl lipid A and 108 g/ m of
the surfactant DPPC in water. The fornulation was adm ni stered
intratracheally via a small cannula at - hours and then tw ce-a week for
the remai nder of the study. The concentraiions adm nistered are indicated
below in Table 1. One mllion P. carinii were inoculated trans-tracheally
at 15 day 0. Twi ce-weekly treatnments were continued for 7 weeks, |lungs were
renmoved and inpression snears nade. 3 E£f were stained with G ensa and
silver and scored for the presence o : inni as follows. >100/1000x
field 10-100/field 1-10/field 1-10/10 fields 1-10150 fields 0/50
fields 25 The results of these experinents are sumari zed bel ow in Table 1:
0 8 O CT 2004 WO 01/90129PCT/ USO 7 25 TABLE | G éhvesSi | ver Pl acebo

group3. 3 0. 5 g/ kg3. 40. 33. 1 100 g/ kg2.70.53. 20.1 250
g/ kgl. 80. 811%%%853%&1; 332 352041

25 ughkeg 3.4+0.5 3.30.1
100 pg/ke 2.740.5 3.2%0.1
250 pglkg 1.8+0.8 1.6+0.2

This study was repeated and the following results were obtained (Table

5 2y
TABLE 2

Giemsa
Placebo group 3.3:0.2
Untreated Control 3.1x0.3
100 pg/kg 1.3+0.3
200 ng/kg 1.0+0.3

10 These results demonstrate that pulmonary delivery of monophosphory!

lipid A promotes nonspecific resistance to infection by Pneumocystis carinii in
immunocompromised mice. Inhalation of monophosphoryl lipid A led to activation of
the local (and distal) innate immune responses resulting in enhanced nonspecific
protection. Monophosphoryl lipid A mediated this protection primarily through
15  activation of antigen presenting cells leadiﬂg to increased phagocytic activity and the
release of immuno-stimulatory cytokines. FACS analysis of cell lavaged from the
lungs -displayed. markers for activated neutrophils but was unremarkable for an influx of
leukocytes characteristic of a massive inflammatory response (ARDS). Analysis of
spleen cells showed negative expression of CD11b or CD69, suggesting that the



This study was repeated and the foll ow ng resul'ts wer e obt ai ned (Tabl e&%m
2): TABLE 2 G ensa Placebo group 3.30.2 Untreated Control 3. 16.8 08D

g/ kg 1.30.W80 0100129/ kg 1.00.3 10 These results denonstrate thafpoulgprary

delivery of nonophosphoryl [ipid A pronmotes nonspecific resistance to
infection by Pneunpbcystis carinii in imunoconpronised mce. Inhalation of
monophosphoryl lipid Aled to activation _gf the local (and distal) innate

i mmune responses resulting in enhanced ndfspecific protection.
Monophosphoryl 1ipid A mediated this protection pri parl_l y thr o.ugh 15,
activation giongphosphorydrlinidndi fogmulatibss landdhe gfieotsi mlc(ﬂﬂa@ﬂléwmACSgowyl}el fiot f
activity and_the. .rel ease i ng-stimulatory cytokines. anal ysis o
cell | avageayﬁt?r%%%gmf 88%639% markers for activated neutrophils
but was unremarkable for an influx of |eukocytes characteristic of a

massi ve i nflammtory response (ARDS). Analysis of spleen cells showed
negati ve expression of CD1lb or CD69,EXANEE2Nng that the WO 01/90129 0 8

OCT 2004 5PCT/ US01/ 163 PRoAefoNRARMASHARAY npriyp @mi%ggonz ?gdthge ‘
ffects in this applpj !
ung. 5 EXAVPLE zpﬁﬁﬁﬁ%ﬂmW@Aﬁﬁr@?Mﬁpb%@%ﬁ@ﬁ@

BY
A dose of 20 ug MonoPhosphoryl Lipid A (MPL) was given to groups
of female BATB/c mice by intranasal (i.n.) administration either 2 days prior to or the

10 day of lethal influenza challenge. Al mice were challenged with approximately 2
LDs50 infectious influenza A/HK/68 administered i.n. Mortality was monitored for 21
days following influenza challenge. The results of these experiments is presented in
Figure 1. These data demonstrate that intranasal delivery of monophosphory! lipid A
promotes nonspecific resistance to infection by lethal influenza challenge in mice.

15
EXAMPLE 3
CLINICAL SYMPTOMS FOLLOWING INTRANASAL ADMINISTRATION OF L~SERYL
AMINALKYL GLUCOSAMINIDE PHOSPHATES (AGPS)
20 A series of L-Seryl Aminoalkyl Glucosaminide Phosphate compounds

(AGPs) was prepared as described in U.S. Patent No. 6,113,918, issued September 5,

2000, and in U.S. Patent Application No. 09/439,839, filed November 12, 1999, each of
which is incorporated herein by reference in its entirety.

A dose of 20 pg of DSewl AGPs (RC-526, RC-554, RC-555, RC-537,

25 RC-527, RC-538, RC-560, RC-512 and vehicle only) was given to groups of i"emale

BALB/c. mice by intranasal (i.n.) administration. During the initial 4 days following

AGP administration, the mice were monitored for three subjective indicators of disease

(i.e. disease index) including observing ruffled fur, hunched posture and labored

breathing. The results of these experiments is presented in Figure 2. These data

30 indicated that in. administration of the RC-537, RC-527, RC-538 and RC-560 induce

some toxicity in mice at the given dose of 20 pg.

&



PROPHYLACTI C ADM NI STRATI ON OF MONOPHOSPHORYL LIPID A A dose of 20 g
MonoPhosphoryl Lipid A (MPL) was given to groups of fermal e BALB/8n(}€é Zﬂﬂ‘t
i ntranasaW@P1/90129 adm ni stration either 2 days prior to or gogreush@nghy of
+«| ethal influenza challenge. Al mce were challenged wth approximtely 2
LD50 infectious. influenza A/HK/ 68 adm nistered i.n. Mrtality was
nonitored for 21 days follow ng infl ueq_%? chal l enge. The results of these
experiments is presented in Figure 1. ese data denonstrate that
i ntranasal delivery of nonophosphoryl lipid A pronotes nonspecific
resi stance to infection by |ethal inEXe¥PEE4allenge in nice. 15 EXAWVPLE 3
CLI NI CAL SYMPTENENICAL S A ASTADMINDSRA AN GERYERYAM NALKYL
GLUCCSAM NI DE ASBEKIAT GEUCASREINIROPHOSPERTES (G PL) 565 INFLOB 208l MIENGE
G ucosam ni de Phosphate conmpounds (AGPs) was prepared as described in U S
Patent No. 6,113,918, issued Septenber 5, 2000, and in U S. Patent
Applicat§on No. 09/43%, ' N A i |
[ ncorpor%t ed herein bigdrég?gtr‘%?lkgifn ?%t@%e?%é%% %gtge(ﬂ%%%g@sg?’%éSeryl

AGPs ( RC- 5287, RES38, RRES56B5RCR12531d veBfeldenbd rwafGiveasio Broupsbf Raiadd 2
and vehi cl b was given to %(r;ups of female BALE/c, mce by intranasal
(i.n.) admﬁ?vgg ?’ tTI5R. Byointiangsal Rien.) administration a3 daysoptienoner tha@ay of lethal
adm ni st r at;j ) . Ltoreg for, three subjecti | ndi cat.ors of
di sease (.‘hgﬂené%‘@%@“%%n@%’&;% i Ltiomd %deY"xt‘ﬁ‘r'?@PF%‘#‘P‘&b' 131[5,50 Haws
postur e andnflades/HKY6E adhinisterelinich. | et discasd :ﬂd&ﬁs(ﬁlﬁé@?ﬁﬂa ﬂﬁﬁﬁh@g{i :p%?'ture ¢
adm nistration o

presented in Figure 2. These data 30 indicated that i.n.
t he RC-H37 angdalned bretldes wanmpmiteed duridgdeys $dSefollowing influénzachakergk, t he

gi ven dose \%lg%? Ioks anx\?ngr%a{l%) %e%e gon%o?edot%l 2% Oc?agrs following influenza challenge.

The results of these experiments are presented in Figure 3.

These data demonstrated the efficacy of AGP compounds RC-538,
RC560 and RC-512 in providing substantial protection against influenza challenge.

15
EXAMPLE S
COMPARISON OF RC552 AND MPL USING HUMAN WHOLE BLOOD CULTURES AND
MOUSE SPLENIC CULTURES
20 This Example discloses cytokine induction by the synthetic lipid A

compound RC552 as compared to the modified natural substance monophosphoryl lipid
A (MPL) using human whole blood cultures and mouse splenocyte culture.
Lipid A compounds were tested by reconstitution in 0.2%
triethanolamine in sterile water for in'igat'ion, incubated at 56°C and sonicated for 2x 10
25 minutes at 37°C. LPS O55BS5 (Sigma-Aldrich; St Louis, MO) was diluted into PBS.
Compounds were added to 450 pl of human whole blood and incubated
with agitation for 5 to 24 hours. Three donors were selected (Figures 4-6, donors A-C,
respectively). Supematants were collected by centrifugation and diluted to 1/2 with an
equal volume of PBS. (This dilution was not considered a dilution factor for cytokine
30 calculations). Cytokine elaboration was measured i:y ELISA (R&D Systems;
Minneapolis, MN) using the required Vt.)lume of supematant at full strength or diluted

as much as ten fold.
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| NFLUENZA WiorideNiSE 5 A dose of 20 g L-Seryl AGPs (RC-526, PReraikéindssr 555,
RC- 537, RC- 527, RC-538, RC-560, RC-512 and vehicle only) was given to
groups of female BALB/c mice by intranasal (i.n.) admnistration 2 days
prior to or the day of lethal influenza allenge. All mce were

chal l enged with approximately 2 LD50 inf ious influenza A/ HK/ 68

adm nistered i.n.. The_di sease index (ruffled fur, hunched posture 10 and

| abor ed breat hi ng) wasBadi/e.0PB4/%ard GIHAEE mice) weteqpurehased) fiont Thee Fackson

hal | ) i ld i f 1d |1 ]
Cnel venge: oty G5 HL RIS Sptckni Sie BRI Ffrfhe tie Beiiad SRM andrs O
Fi gure 3. THeR adatsepAerinile bR duififsiBhs weal ¥b@incdTBr CATPRISIES siBGh 5 38ad

RC560 and RC-512 in providing substantial protection against influenza _
chal | enge. THogkashts wee: ponnsnsSOrisORREEsR dliriddPtol RIS i NAMEC), Eell 00D

CULTURES AND MOUSE SPLENI C CULTURES 20 .Thi s_Exanp| e, di scl oses cyt okj ne
i nduct i onﬁbyw?rﬁew?\ﬁﬁ‘?ﬁ’é‘ffemt? PIER W&}Hﬁzsﬁggld&@g}:%‘éﬁi% Ope mpiflion
modi fi ed natgyleyo Shed lg Lifoi ) < USi uman.whol e
bl ood cul tur%]g aﬁ%ﬂéﬁousgq‘?gﬁgﬁgﬁyﬁzagﬁ%iﬁor Itla}!.ﬂplf)lqpﬁ m&%ﬁ'n%@%‘feﬂm@ﬁ ed
by reconsti tmediom (3CM) 294s desigaech fordd dag oe longes calltirks oMaicRise fsglfénéd ésOaid on,
I ncubat ed at 56C n?éﬁ’%@[? ted for 2x 10 25 mnutes at 37C LPS 055B5
(Si gma Al dr i nsisigd i JthMl %é)(maﬁﬂﬁmlééupm@eméio 5%owish fetab bewine serdued
to 450 | of (@ﬂ@ I I a i ated with agitati .f.Qr to 24
hours. Three on%#éém;!\'gggp’se ttg{(gb (H@%@r e(%nﬂ%l,c%o W'&ﬁ%wh(}f e_c’i‘g%% y).
Super nat bt sanishothetioid €RVEEody: Ligd TeblnéladitrCARGadl] (télifﬁﬁhié)? 1%/ ﬁs%@&”

a

equal volung of PBS. (This dilution was not considered a di'lution ctor
for cyt oki nénsulin 500 ng/ml, human transferring 500 ng/mLg , sodium selenite 250 ng/mlL,

Sigma), beta-mercaptoethanol 43nM (Sigma-Aldrich) purivic acid 1 mM (Sigma-
Aldrich), HEPES 10 mM (Sigma-Aldrick). Data from these experiments is presented
herein as Figure 8. |

15 Using human whole blood cultures, four cytokines were measured: IL-
10, MIP-1 beta, TNF alpha, and IL-8. Two donors were tested once and one donor was
tested twice. It is noteworthy that the donor who was tested twice had very high
background TNF alpha at one test, but very low background TNF alpha one month
later. Significant, however, is the time span of culture. High backgrounél TNF alpha

20 was obtained with a 5.5 hour culture, and low background TNF alpha was obtained with
an overnight, about 24 hour, culture. Nonetheless, even the 5.5 hour-low background
culture was higher (about 600 pg/ml) than obtained in some previous cultures (518.2
pg/zﬁl in a § hr test; 417 pg/ml in a 4 hr test; zero pg/ml 4 hr, low responder).

RC552 was similar to MPL for elaboration of TNF alpha in two of three

25 24 hours cultures, and one 5.5 hour culture. IL.-8 induction, however, by RC552 was
different than that for MPL in three of three cases. IL-8 induction by RC552 was
lessened for two overnight cultures compared to MPL, but greater than MPL in one
overnight culture, '

For overnight cultures, IL-10 induction by RC552 was less than that for

30 MPL. MIP-1 beta induction was lessened in one of 3 cases of overnight culture.



30 cal cu
M nneapo
or dilute
+«BALB/ c,

(Bar Har
and sepa
.Red Dblo

| ati ons) Cyt oki ne el aborati on was neasured by ELI SA (R&D Syst erns;

lis, using the required volune of supernatant at f Illngr? Bt h
[ﬁ as chh as ten fold. 0 8 OCT 2004 WO 01/90129 28 / 1716327
RIMEY C3H HEJ mice were pur chased from The JacREBWSOLEBZT at or y
bor, ME). Spleens were taken fromthe m ce between 2PM and 3 PM
rate single cell suspensions were obtained for each nouse strain.

od cells were |ysed using Tris-agnoni um chl oride solution

(Sigma-Aldrich), cells 5 were washed and counted using Trypan Bl ue

(Sigma- Al drich) excl ysi r%]:% 1J tes were cul tur er well
in 1.0 nmL of culturelgme |{?m p?%n#gﬁhmg%%ﬁsu‘?ﬁrfwa{ﬁgg ' for

5 day or

(Sigm AIdrlcg%?{; emantedto 5% w th fetal bovine serum
/

Logan,
anphot he
(bovi ne

| RS2 @HH{HSmﬁfe a1o g8 ﬂet&pﬁm%kybﬁfer@WLPS%%itSTaeﬂuﬁilcéFmolﬂGAfo

re ewHwes aospliganuplegtifie iSjimuded way usedlas a positive

'} Sl ?ﬁ%‘%@ﬁfﬁﬁfﬁ%ﬁaﬁﬂm@@%&ﬁ O RO RUP L H-Schen <o

250 ng/ 61, BASiRfoahic d
' gna- A%Ydl’l cﬁg(w Eg%ﬁﬂ?o mv (S| gna- N%%@@W)f ?g%lnﬂ%ﬁélﬂﬂflac'

1 mM(Si
experi me
cul tures,

nt Betasvasy induendeins BABB& amhesmjm eunmeﬂsa%pggum aAd350pe)mL }le0d

e Tao SENOO.EHL BER BT ST GEIRE and ﬁ%ph&”éfi e S ngtn

not ewor t hyrdsfdtise 420 S MITOoPRESEESEGHcAWipe had very hi gh  background

TNF al pha at” one test, but very [ ow’ba gro d TNF al pha one nonth later.

Signific

ant, however Nelthext WPt horREBED induced lal ¢t6kinéiraipohac

gy
al pha ﬁgwa obtained with a 5.5 hour culture, and | ow background TNF al pha
i

was ob
the 5.5

15

20

25

30

%CFWS Byvlebsi sphenocyts sultures, hovever,cili-1GIP-Mdwest, AN skphaeven
Noka fro¥ vhR€ S@BMII IR C552 induced less MIP-1 beta, TNF alpha and IL-6 than did

MPL at the same concentrations. RC552 induced very little IL-10 (10.4 to 11.6 pg/mL)
compared to MPL (1144.1 to 176.6 pg/mL.).

When tested in a solution of 0.2% triethanolamine, RC552 has a similar
but not identical pro-inflarnmatory profile for TNF alpha induction as does MPL in two
of three overnight cultures and one short-term culture of human whole blood. See,
Figures 4-6 (overnight cultures for donors A-C, respectively) and Figure 7 (shoﬂ-term
culture for donor A). In addition, MIP-1 beta induction by RC552 was similar in two of

 three overnight cultures. Lessened IL-10 was induced by RC552 than I;/[PL in one
overnight culture. IL-8 induction was different than that for MPL in all cases teste;d.

Using receptor deficient mice, it was clear that RC552 signals via toll-
like receptor 4. Using BALB/c mice that are lipid A responsive, RC552 induced a
lessened cytokine profile at the concentrations tested. Interestingly, the concentrations
tested were at the high end of a dose response relationship, and RC552 inducc; slightly
greater MIP-1 beta and TNF alpha at the lower concentration (10 pg/mL) than at the
higher concentration (20 pg/mL) tested.

By comparing the human and mouse cytokine profile:, synthetic lipid A
compound RC552 lessened capacity for IL-10 induction in 2 day mouse splenocyte
cultures and in 1 of 3 human blood cultures overnight, when tested at high
concentrations of stimulant. In general, less TNF alpha was induced in overnight
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respectively. Neither MPL nor RC552 induced a cytokine response using
C3H HEJ 10 splenocytes. In BALB/c splenocyte cultures, however, |L-10,
M P-1 beta, TNF al pha and | L-6 weregnoupes ¢ RC552 |nduced Iess MP-1

beta, TNF al pha a !Plﬂ)r?ltE tr s. RCH52
i nduced;y ?ery i tt 18 ;%ﬂ% : Wﬁ%%ﬁﬂw (1144.1 to
176.6 pg When tested in a soI ution of 0.2% tri et hanol am ne, RC552 has
a sinilar 15 but not ThiterExapaile pdemboiitiaeymethar YRE529 | hes f QipedibF 2hBlide

I nduction as, dges MPL in, two

stimulatory capabilities as compared to MPL when assessed by IL-6, IL-10 and MIP-
Ibeta elaboration from human peripheral blood mononuclear cells (PBMC). In
contrast, IL-8 elaboration was similar to that of MPL.

15 PBMC were stored frozen until used. PBMC donor designation was
AD112. PBMC at a density of 6.26 x 10° were plated per well in a 48 well plate in 1.0
ml of medium. Medium consisted of RPMI-1640 plus sodium bicarbonate, 10% fetal
bovine serum, 4 mM glutamine, 100 ug/ml gentamicin and 10 mM HEPES. PBMC
were cultured for 22 hours at 37°C in a carbon dioxide incubator. Supernatants were

20  harvested and tested by ELISA (R&D Systems) for IL-6, IL-8, IL-10 and MIP-1 beta
concentration. Cytokine concentration in supematants was compared to supernatants
obtained from unstimulated PBMC cultured identically,

At the doses tested, RC529 did not achieve dose-responsiveness at the

lowest dose for IL-6 or IL-8. Compared to MPL, RC529 induced more 16, 1»10 and

25 MIP-1 beta than did MPL. A disaccharide compound, RC552 was generally
intermediate in stimulatory capability on 2 mass basis. See, Figure 9. These data show
that RC529 is a strong inducer of IL-6, I1.-10 and MIP-1 beta from frozen human
PBMC.

30 All publications and patent applications cited in this specification are
herein incorporated by reference. as if each individual publication or patent application
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Lessened I L-10 was induced by RC552 than MPL in one 20 overnight culture.
| L-8 induction was different than that for MPL in all cases tested. - Using
.receptor deficient mice, it was clear thdk RC552 signals via toll- |ike
receptor 4. Using BALB/c mce that are lipid A responsive, RC552 induced a
| essened cyrekispesifscadlyi dnd intiividedlgdndienied ab bensicorpsrhRd byl laF@éRe! ARGhYph t he
concentrati on§ tested were at the high end of a dose response -
rel ati onshit IIRePIREIBYentinn Jias besn idgenribed dg sgmsadetail ky vay tlellustatibnTawd
al pha at t t ian (10 .9/ . than .at the. higher
concentr at :gg?lﬂn?%g%? %g%egsftaéé%%y I%% "g‘g%ﬁﬁﬁlﬁé’ ﬁﬁ’@ﬁhﬁﬁﬁ?‘ﬁlﬁ?ﬂi’%ﬁ@%@ thosend ne
profiles, sydihlrgtskill in hedarf\in Blehms| STSER it r - 10
induction in_.2 day nouse spl e%ggﬁfgﬂ tcuI tur‘ses angﬁ?erﬁﬁi?ﬂgffié%&ﬁé’%acr%$%sod
cul tures oded magiicatinhemay bemaailetheretogwithout departing frani tespistt ossdopelbfite. | n
general , Igﬁé ‘I&g@cﬁLﬁha was i nduced in overnight 0 8 0 CT 2004 WO 01/90129
PCT/ US01/ 168 in bl ood cultures by RC552 than MPL. About equal TNF
al pha levels were induced in short term (5.5 hour) cultures of human bl ood
by RC552 conpared.to MPL. Mcroarray data using RNA obtai ned from human
macr ophage stinulated with RC552 and MPL indicated early (1 hour) TNF
al pha RNA for both conpounds, and no late 5 TNF al pha RNA for both
conmpounds. RC552, however, induced very little 6 hour TNF al pha as opposed
to MPL which had neasurable 6 hour RNA. EXAVMPLE 6 RC529 STI MULATORY
CAPABI LI TIES Coen To MPL AND RC552 10 This Exanpl e denonstrates that RC529
has superior inmune



stimul at ory capabilities as conpared to MPL when assessed by IL-E, (/I
B (BT 200
.

and M P- 1lbeta el aboration from human peri pheral bl ood nononucl e

(PBMO) . | nwoommbimdst, |L-8 elaboration was simlar to that efrMEhisiésd PBMC
were stored frozen until used. PBMC donor designation was ADl112. PBMC at a
density of 6.26 x 105 were plated per well in a 48 well plate in 1.0 ml of
medi um Medi um consi sted of RPM - 1640 pl sodi um bi carbonate, 10% fet al
bovi ne serum 4 nM gl utam ne, 100 ug/m égnt amcin and 10 nM HEPES. PBMC
were cultured for 22 hours at 37C in a carbon dioxide incubator.
Supernatants were 20 harvested and tesCBAIMS ELI SA (R&D Systens) for |L-6,
IL-8, IL-10 and MEP-1 beta concentration. Cytol dne concentration in
supernatants was conpared to supernatants obtained from unstinul ated PBMC
cul tured i depgitGatidimedt the doses tested, RC529 did not achieve
dose-responsiveness at the |owest dose for IL-6 or IL-8 Conpared to MPL,
RC529 induced nore IL-6, IL-10 and 25 MEP-1 beta than did MPL. A

di sacchari de conmpound, RC552 was generally internediate in stimnmulatory
capability on a mass Hasis.Asmethod; dor empliontinge ogasubsizadially t preveREE2 ni s “a

strong i ndug | 42 I =3 - from f.r.ozen human, PBMZ .30
All publi caﬁgﬁé%tggugn Segia%’en &g]ﬂ)]%lgl%ca %Dag%gP%?]? lé%é ?ﬂn@h%% %ﬁeﬁ?ﬁ?%épwg}ge
her ei n i ncoepmnetmpathbysubjebewith e effstivd afiaslt dfmsie \Urdhgk d%!/r}iohﬁ@st h&nPthe
pat ent application WO 01/90129 31 0 8 OC T 2004 PCT/US01/16327 were

speci fi cal | Yorada: ndi vi dual |y i ndi cated to be incorporated by reference.

Al t hough the foregoing invention has begr*described in sone detail by way
of illustration and exanple for purpose$ of clarity of understanding, it
will be readily apparent to those oR0Q r skill in the art in |ight of
t he teachings of this invention that n hges 5 and nodifications
may be made thereto w thout departi(ﬂ fromth®Hspirit or scope of the

o
R'O

R?0

CH,
CH,

and pharmaceutically acceptable salts thereof, wherein

X is a member selected from the group consisting of —O- and -NH-;

R! and R? are each members independently selected from the group
consisting of (Cz-Ca4)acyl; -

R® is a member s‘elected from the group consisting of -H and —
PO;R''R'?, wherein R! and R' are each members independently selected from the
group consisting of —-H and (C;-Cy)alkyl;

R* is a member selected from the group consisting of —-H, -CH; and
-PO;RMR™, wherein R and R' are each members independently selected from the
group consisting of —H and (C,-Cs)alkyl; and -



appended clains. 0 8 OCT 2004 WO 01/90129 32 CLAI M5 What is O ainmed:

PCT/ US01/ 16327 1. A nmethod for aneliorating or substantially prei{pﬂtgng 2084
i nfectiousygdipsBfse, autoi mune disease or allergic conditi ol;w a supject
sconprising contacting the subject with an effective anount VAA6B nore
conpounds having the fornula: OR4 CH3 and pharnmaceutically acceptable
salts thereof, wherein X is a nenber selected fromthe group consisting of
.-0- and -NH; R and R2 are each menmber s3¥ndependent |y sel ected fromthe
group consisting of (C2-C24)acyl; R3 is a nmenber selected fromthe group
consi sting of -H and Yi@@iﬂiﬂ:ﬁkﬂlecﬁﬁ&i‘cﬁhﬂaﬁ'ﬁmﬁp%ﬂ&mﬁkﬁ each menbers

I ndependently selected fromthe group consisting of and (Cl-C4)al kyl; R4

is a menber selected fro&g the group consisting of -H, ., and -PQ3R13R14,
wherein R 13 and, RIZA ch nbers i ndependently eddgromthe

group consi sti ng?of (e efkyl ; and WO 01/9 NS a radical

sel ected fromthe grBﬁp( zﬁéi iong of )-o0 and

NH 0R1 0
a8 OR®
and RS

HsC

CHs
wherein the subscripts n, m, p and q are each independently an integer of from 0 to 6;
R%is (Co-Cag)acyl;

R® and R’ are members independently selected from the group consisting
of H and CH;;
' R® and R® are members independently selected from the group consisting
of H, OH, (C;-Cyalkoxy, -POsH,, -OPO;H,, -SO3H, -OSO:H, -NRPR, -SR'5, -CN,
-NO,, -CHO, -COR”, -CONR'R!, -PO;R“RY, -OPO;RFR!, -sc;gR“ and -
OSO;R"® wherein R'* and R* are each members independently selected from the group
consisting of H and (C;-Cy)alkyl; '

R is a member selected from the group consisting of H, CH;, -POs;H,,
®-phosphonooxy(Cz-Ca4)alkyl, and e-carboxy(C;-Cas)alkyl; and

Z is -0O- or —8-; '
with the proviso that when R® is —-PO;R"'R™2, R* is other than —PO;R®R, and with the

further proviso that when R* is ~PO3Ha, R* is H, R'is H, R’ is »-tetradecanoyl, R? is #-

octadecanoyl and R’ is n-hexadecanoyl, then X is other than —O-.



H3C 0 8 O CT 2004 PCT/US01/16327 CH3 wherein the subscripts n, m p and q
are each independently an integer of fromO to 6; R5 is (C2-CR4) QYT ;200%

and R7 ar b¢ i ndependently selected fromthe group c i of H
Tl i

and CH3; RO are nenbers independently selected fromt

consisting of H OH (Cl-4)al koxy, -PO3H2, -OPO3H2, -SOBH, -OSC3H,
-NR15R16, -SR15, -CN, -NO2, -CHO -CO2R15, -CONK15R16, -POBR15R16,

- OPBR15R16, -SOBR15 and - OSOBR15 wheredh R15 and R16 are each nmenbers
i ndependently selected fromthe group consisting of Hand (Cl-C4)al kyl;
R10 is a menber sel ec2ed fRometdod By aesRrdaabs iviith Bl 1,Fwvh&ER: t]Iepﬁ'Eé'(%ous
W phosphonooxy( C2- C24) al kyl , and w- car boxy(Cl-C24)al kyl; and Zis - or
-S, with tdieeaps dyicansadnat bagtrsie Raledted PoaRIbRIGOURCONSIstnghef Pszadomonas,

PO3R13R14, Ap 4.0 , furt her.provi,so th when R3.i.s POBH2, R4 is H,
Rio o el KIBeiell BITob RS 27 ek Bormbe s and siapipdococcis. |
n- hexadecanoyl, then X is other than -0-. 0 8 OC T 2004 WD 01/90129 34
PCT/ US01/ 16327 2. A nethod in accordance with claim 1, wherein the
infectious disease i3 caudenictholaint awconlaned ewvitte dlafrh ol whearel@r thepin€ishst i Ng
of Pseudonopas Escherichia, Klebsiella, Enterobacter, Proteus, Serratia,
Candi da an PR/ § PRIMOMBet hod i n accordance with claim 1, wherein
the infectious disease or condition is pneunoni a.

4, A method in accordance with claim 3, wherein said pneumonia is
nosocomial pneumonia.
5. A method in accordance with claim 3, wherein said pneumonia is

in an HIV-positive patient.

6. A method in accordance with claim 1, wherein said infections

disease or condition is a chronic infection.

7. A method in accordance with claim 6, wherein said chronic
infection comprises chronic hepaiitis, human papillomavirus, oral or vaginal

candidiasis, periodontal disease or chronic rhinosinusitis due to fungal colonization.

8. A method in accordance with claim 1, wherein said allergic
condition is selected from the group consisting of asthma, atopic dermatitis, seasonal
allergic disorder and chronic rhinosinusitis.

9, A method in accordance with claim 1, wherein said autoimmune
disease is selected from the group consisting of inflammatory bowel disease,
rheumatoid arthritis, chronic arthritis, multiple sclerosis and psoriasis.

-



4. A nmethod in accordance with claim 3, wherein said pneunonia is
nosocomi al pneunonia. 5. A method in accordance with claim3, wieeDaTs2l04
pneunoni aWQ01/AH24n HI V-positive patient. 6. A nethod in apgayekenganith
«.claim1l, wherein said infections disease or condition is a chronic
infection. 7. A nethod in accordance with claim®6, wherein said chronic
infection conprises chronic hepatitis, hygan papillomavirus, oral or
.vagi nal candidiasis, periodontal disease or chronic rhinosinusitis due to

fungal col onizati on. 30 A gt hﬂld i,n accordang {i"t h claiml, wherein said
allergic condition id%el é-msthogdipacqos 6’G§‘ ¥ i swhergingeideommeand as opi ¢
dermati ti s, adigiasdarad to &di 1 i i i Lnusi-tis. 9. A
net hod in a%cordance %%’%%#%%?%%3%?@3%%@8?%2 gioggg@gteir%l,

sel ect ed f romal, ifeavgnousp infosien,sShiragisalf inhalhti i BRhSdrmAPMRI trlSR8Sa].
rheumatoid arthritis, chronic arthritis, nultiple sclerosis and psori asis.
WO 01/90129 0 -8 OCT 2004 PCT/ US01/16327 35 10. A nethod in accordance with

claim1, wherein saidygonmpqu .S ; LN ster a said,animal. by a route
sel ected fromthe gr 0111% co%s?% |°§gmo g}ﬁ it &t Icflmnb?aﬁheﬁem F"a\?é%dﬂ@,o

i nfusi on, i siid Rha¥aind R 1ehebelbdtadfroinrtBd SARpTBhsiaRe: dr@Tegsal . 11. A

met hod in accordance with claim1, wherein at least two of° said R, R2 and
R5 are selected fromthe group consisting of (C2-C6)acyl. 12. A nethod in.

accordance with clai : ereLn.two of, said, .R2 nd R5 are sel ected
from the group consi g}%ng mn fég(_i &3%W%W§ﬁ@@ok’¥%em obyaid E\grffs?on
atoms [N R and3 aieheRetddsfbinotl B cdhstsing B UE; €D and WP HurhBer of

accordance with cl ai m 11 vgnerel n
carbon atoms in R', R* and R is from about 6 to about 22.

13. A method in accordance with claim 1, wherein two of said R!, R?
and R’ are selected from the group consisting of {Co-Cg)acyl and the total number of
carbon atoms in R}, R? and R® is from about 12 to about 18.

14. A method in accordance with claim 1, wherein X and Z are both

15. A method in accordance with claim 1, wherein R, R and R° are
each independently selected from the group consisting of (C12-Cas)acy! with the proviso
that the total number of carbon atoms in R', R? and R® is from about 44 to about 60.

16. A method in accordance with claim 14, wherein said total

number of carbon atoms is from about 46 to about 52. ' o

17. A method in accordance with claim 14, wherein X and Z are both



and R5 are selected fromthe group consisting of (C2-C6)acyl and the total
nunber of carbon atons in R, R2 and R5 is fromabout 12 to abofit§ {&T 2004
A nmethod in accordance with claim1l, wherein X and Z are both -0-. 15.

met hod i nWARAZhce with claim 1, wherein R, RR and R5 afCT/sLi6327

i ndependently selected fromthe group consisting of (Cl2-C24)acyl with the
proviso that the total nunber of carbon atons in R, R2 and RSis from
about 44 to about 60. 16. A nethod in ac¥rdance with claim 14, wherein
said total nunber of carbon atons is fromabout 46 to about 52. 17. A

met hod in accordance yweth al ai ' t, 2.0

2004 VI 01/ 90129 36 PEY) Usélﬁffﬁag%‘foﬁﬁ%ﬁh,ﬂﬂﬁg%@?fg@nﬁhﬁ °§30‘E%°§ﬁ9‘§%t°? é’%aPCT
treat ment dbfeetibadd £subjectaomprisilg confibisgd thesubjecewith b effbcte@ Mo B8 one
contacting the subject wth_ an effective amount of one or nore conpounds
havi ng t he granrergicamporaddMying e foradlticeut i cal |y acceptabl e salts thereof,
wherein X is a nenber selected fromtheggtoup consisting of -0- and -NH;
R and. R2 are each nenbers indepenc!;entl sel.ected fromthe group

consi sting of (C2-C24)acyl; R3 is & sel ecied fromthe group
consisting of -H and -- PG3R11R12, wh d R12 are each nenbers

i ndependently sel ected fromthe grQJ consi fHing of H and (Cl1-C4)al kyl; R4
is a nenber selected fromthe gro#%c nsi sO=Rg of -1-L -CH3 and

R20

CHj,
CHs,

and pharmaceutically acceptable saits thereof, wherein

X is a member selected from the group consisting of —O- and —-NH-;

R' and R? are each members independently selected from the group
consisting of (C-Caeacyl; |

R® is a member selected from the group consisting of -H and -
POsR"R", wherein R'! and R™ are each members independently selected from the
group consisting of —H and (Ci-Cylalkyl;

R* is a member selected from the group consisting of ~H, -CH3 and
-PO;RPR™, wherein R™ and R are each members independently selected from the
group consisting of —H and (C;-C,)alkyl; and



- PCBR13R1WO #8128 n R 3 and R14 are each nenbers independeptirysegiaast ed
fromthe group consisting of Hand (Cl-C4)al kyl; and WO 01/90129

PCT/ USO1/ 16327 0 8 OCT 2004 37 Y is a radical selected fromthe dr8upCT 2004
-consisting of I1-0 and H3C from O to 6; wherein the subscripts n, m p
and g are each independently an integer of R5 is (C2-C24)acyl; R6 and R7
are nenbers independe,Qt.I sel ected from¢the group consisting of H and CHS;
.R8 and R9 are menberstih E’ﬂ&?ﬁéﬂ?thgeme‘bf:gﬁp@rﬁﬁlﬂhﬁg@ﬁoup consisting of
H, OH, (Cl-C4)al koxy, -PQ3H2, -OPCGBH2, -SO3H, -%OBHJN%lSRlG - SR15, -CN,
NO2, -CHO -CO2R15, - COMRL5R16, -POBR15R16, - OPC3R15R16,j - SO3R15 and -
OCSMBR15 wherein E R each nenbers i ndepepgd | ected from
the group consissti ™ dfi-.c4) alkyl; R10O is H el ected from
t he group consisting  of (OH) , - PBH2, ca- phosphonooxy{ C2N 7l l cyl, and
a- car boxy( Cl- C24) al kyl ;/and iaRso- or -S-; with the preedso that when R3
is --POBRL1RI2, R4 is dtther an POBR13R14, and with the fgrther proviso
that when R3 is POBH2, R4 is, R3O is H #®djs n-tetr oyl, R is n-
oct adecanoyl and RS is n hexgdecanoyl, then X is other than)-0-. WO

01/ 90129 :

HaC
CHy

| - wherein the subscripts n, m, p and g are each independently an integer of
from O to 6;

R’ is (Cp-Caq)acyl;

R® and R7 are members independently selected from the group consisting
of H and CH;; |

R® and R? are members independently selected from the group consisting
of H, OH, (C1-Cs)alkoxy, -POsH,, -OPOsH;, -SO3H, -OSO;H, -NR¥ R, -SRY, -CN,
-NO,, -CHO, -CO;R, -CONRRY, -POR'R', -OPO;R¥R', -SO;R" and -
OSO;R" wherein R!® and R are each members independently selected from the group
consisting of H and (C,-Cj)alkyl;

R is a member selected from the group consisting of H, CH3, -PO:H,,
w-phosphonooxy(C,-Cas)alkyl, and a-carboxy(C;-Caq)alkyl; and

Zis-0- or-S-;
with the proviso that when R? is ~PO;RMR ', R* is other than —PO;R*R™, and with the

further proviso that when R? is —POsH,, R%is HRYisH R is n-tetradecanoyl, R? is »-

octade,canoyl and R’ is n-hexadecanoyl, then X is other than ~O-,



38 PCT/ USOX0D188@290 8 OCT 2004 19. A nmethod in accordance vp¢huSdiissn71l8,
wherein said infection is a nosocomal infection. 20. A nethod j E
accordance with claim 19, wherein said nosocomal infection is 8 OCT 2004
pneunonia. 21. A nethod in accordance w E claim 18, wherein said infection
is inan HYV positive patient. 22. A nethod in accordance wth claim 21,

wherein the infection_ in said H V-positive patient is pneunonia. 23. A
met hod in accordance Wth ¢} Befhodin agperdance with ¢laimf 1S wherein said Grfostioh iy P.
carinii. 24, A pOak -&Eal conposition fornmul ated and adm ni stered in

t he absence of exogenous arntigen conprising one or nore conpounds havi ng
the fornmula: OR4 CH3 and pharmaceutically acceptable salts thereof,
wherein WO 01/90129 PCT/ US01/ 16327 0 8 OCT 2004 39 X is a nenber selected.
fromthe group consis2fng & methoddndcdtsdande witlndlai®a 18r whemithsaid fib®icsmial
independentllé]% iiel ected fromthe group consisting of (C2-C24)acyl; R3 is a
‘menber sel etLed FFOMPHE G Bup consisting of -H and - POBRL1R12, wherein R
and R12 are each nenbers independently selected fromthe

21. A method in accordance with claim 18, wherein said infection is

in an HIV-positive patient.

22. A method in accordance with claim 21, wherein the infection in

said HIV-positive patient is pneumonia.

23. A method in accordance with claim 22, wherein said infection is

caused by P. carinii.

24. A pharmaceutical composition formulated and administered in

the absence of exogenous antigen comprising one or more compounds having the

formula:
OR*
R0 Q
X Y
0 NH
R0 ©
- R20
CHg

CH,
and pharmaceutically acceptable salts thereof, wherein



group congwgbhisugef H and (Cl-C4)al kyl; R4 is a nenber sel }%&5 t he
group consisting of -H, -CH3 and -PCBR13R14 wherein R13 each

nmenbers independently selected fromthe group consisting of H gl OCT 2[][}4
«(Cl-C4)alkyl; and Y is a radical selected fromthe group consisting of
wherein the subscripts n, m p and q are32®ach independently an integer of
from0O to 6; RSis (C2-C24)acyl; Rs and R7 are nenbers independently
.selected fromthe gro)ipsammﬂl&rhelgctedﬁkﬂnﬁmég%fpcoﬁﬁi ofD2ady Ighher s
|ndependently sel ected, fromthe group consisting of H OH (Cl- C4)’al koxy,
- PCBH2, CPCBHZ - soak am fre caqh) mEmbers. mrependently, seletier, frormHB: erGEPRLS,
- CONR15R16, 0.C GEGBRISRIG, - SCBRL5 and - OSG3R15 wherein R 5 and
R 6 are eaccf? e rs |n(fé)p dently selected fromthe group consisting of H

and (CL-C4)al kyl; VO RPLAQGL 28erel/ ST R B %EZ&%HﬁBgRJP -HS afq TENMDET

selected from ;(g ,group_con |st|n of H,
o- phosphond’c@e;?‘;l -,cthmukﬁl a@d\& mchm@ﬁbeﬁZﬁ)ia;bdnyﬂénﬂ;asde&ed FronOtheor

 peBRI3RLA SSRERHERRe | E"’ﬁfaﬁ”ﬁ?ﬂgﬁsﬁm S0 tha vhen RS ?S%ESLJ "R s
R10 H R1 a %%eclt 5
n- he;Zdecanoy: > '?hfaﬁtlg( I;gggg{l\ an édoﬁ-ong[{ %%ﬁﬁn%é ER c%o%‘?dtl on

in accor darE@:R’RH, sitmiren &> anﬂlR't‘hﬁé mehﬁefwnﬁeﬁenﬁénﬂspﬁﬁeéﬂdfﬁ%ﬁ{ MY S,
26. A pharmaceuti c_al coppQsition in_accordance with claim25, wherein said

one or ror &oRsSERe of 1 agd(Crlalalilimdt he group consisting of
Y is aradical selected from the group consisting of

. o
§/Z . rnl\l'(’\kR9 \ H%asl :-‘.05
(CHa)p o NH 10
R/B OR® _ C
and R50
HaC
CH,

‘wherein the subscripts n, m, p and q are each independently an integér of from 0 to 6;
- R%is (Co-Cas)acyl;

Rf and R’ are members indépendenﬂy selected from the group consisting
of H and CH3;

R® and R® are members independently selected from the group consisting
of H, OH, (Ci-Cy)alkoxy, -POsH,, -OPOsH,, -SOsH, -0SO;H, -NRR'¢, -SRY, -CN,
-NO,, -CHO, -CO;R”, -CONR"RY, -PO;R¥R, -OPO;R”R', -SO.R and -
OSO:R" wherein R** and R are each members independently selected from the group
consisting of H and (C;-Cj)alkyl;



di nyri st owygfipsphat i dyl glycerol (DPM3), dipal mitoyl phospﬁ(ra.f.'/jugé/-llﬂﬁgi%/cer ol

(DPPG, distearoyl phosphatidyl glycerol (DSPG, dinyristo

phosphati dyl chol i ne (DPMC), dipal mitoyl phosphatidyl choline (DAP§) QCT 2004
di st earoyl phosphati dyl eholine (DSPC); dinyristoyl phosphatidic, acid
(DPMA), dipal mitoyl phosphatidic acid (DAA), distearoyl phosphatidic acid
(DSPA) ; dinyristoyl phosphatidyl ethanolam ne (DPVE), dipal mtoyl

phosphati dyl et hanol arit'fids 4 ER¥RRYer soldc@il Fona tiayironp espfiatdothi H, €Hbane),agi ne
(DSPE). 27. A nethod for_ameliorating or substantially preventing an™

i nfectious @GrBRAsBRONOSRY etk andhesadoxy(CieCglatkybomdi tion in a subj ect
conprising contacti n%}s%_sub' ect wwth an effective anount of an conpound

“selected fromthe group consi 8t ng of MonoPhosphoryl Lipid A (MPL) and a

L-Seryl Ani R fh¥ providGesaRERRA & 0RO 102 SR TR R Rtk (A *‘;‘(19;,%9% Q04 0
y

41 28.. The method of claim27 wherei'n said L-Seryl Am no%ﬁ
G ucosani ni derthepprspsecthet whepBlis-ROsHaeRbistiER P icHh Rhis mptetagecaang] RE isw of
RC- 526, RC-554, RC- 555 4RC- 5337,  RC-527 - 538, RC-560 and RC-512. 29. The
net hod of cpﬁ?ﬂ?%omgé% s gAicgadecans =Ith9&468 thag-Gosani ni de  Phosphat e
conpound is selected fromthe group consisting of RC-538, RC-560 and
RC-512. 30. The use of a conpound according to claiml for production of
phar maceutical conpogsti ons flarmassaticalr edhpesition $uikeberdbhc kithd CRYENDANY
an infectioys disease., 31. The use of a conmpound according to claim1 for
product i on g‘!‘%&?ﬁﬂﬁ@ﬂgm}ﬁpfﬂ’@mﬁéﬁﬁc@@ns for aneliorating or
substantially preventing an autai mmune di sease. 32. The use of a conpound
according to claim1 for production of pharmaceutical conpositions for
amel i orating or substagti ald ylRraxeatitd Sedp QMO RONRANSY RHOR;M33s The
~use of a cog;%ound according to claim31l, wherein two of said R, and
erein said one or more surfactants is selected from the group conmsisting of

dimyristoyl phosphatidyl glycerol (DPMG), dipalmitoy! phosphatidyl glycerol (DPPQG),
distearoyl phosphatidy! glycerol (DSPG), dimyristoyl phosphatidylcholine (DPMC),
dipalmitoy] phosphatidylcholine (DPPC), distearoyl phosphatidylcholine (DSPC);
dimyristoy]l phosphatidic acid (DPMA), dipalmitoyl phosphatidic acid (DPPA),
distearoyl phosphatidic acid (DSPA); dimyristoyl phosphatidyl ethanolamine (DPME),
dipalmitoyl ~phosphatidyl ethanolamine (DPPE) and distearoyl phosphatidyl
ethanolamine (DSPE). | ‘

27. A method for ameliorating or substantially preventing an
infectious disease, autoimmune disease or allergic condition in a subject comprising
contacting the subject with an effective amount of an compound selected from the
group consisting of MonoPhosphoryl Lipid A (MPL) and a L-Seryl Aminoalkyl
Glucosaminide Phosphate compound (AGP). -



R5 are independently selected fromthe group consisting of (C2-C6)acyl and
tthe total nunber of carbon atons in Rl, R2 and R5 is ffrom. about(} 6 []ﬁTa?ﬁ%t
22. 34. The use of a conpound according to claim 33, -wherein the total

nunber of carbon atoms in R, R2 and R5 is fromabout 12 to about 18. 35.
The use of a conpound according to claim 32, wherein two of said Rl, R2 and =
R5 are selected fromthe group consistingof (C2-C6)acyl and the total--
‘nunber of carbon atons in RlL, R2 and & is fromabout 6 to about 22. 36.

The use of,,a cqgpound according to claim35 wherein the total number of
carbon at gfts i Weéfga‘i’ﬁdgﬂ“ig? fhsreB LIt LaSerylo AmpnealkylsGlusogndwie2004 42
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accor di ng 366, RC&i3h RC;52FhRCe38, RC-5d%andRICRI2are i ndependent |y sel ected

from (C7-Cll)acyl. 39. The use of a compound according to claim1, wherein
R, R2 and R5 are independently selected from (C7-Cl1l)acyl. 40. The use of

i ' in_th 0 und is.in, the farmof a
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30.  The use of a compound according to claim 1 for production of pharmaceutical

~ compositions for ameliorating or substantially preventing an infectious disease.

31. Theuseofa cbmpound according to claim 1 for production of pharmaceutical

compositions for ameliorating or substantially preventing an autaimmune disease.

32.  'The use of a compound according to claim 1 for production of pharmaceutical

compositions for ameliorating or substantially preventing infectious bowel syndrome.

33.  The use of a compound according to claim 31, wherein two of said R, R? and
R are independently selected from the group consisting of (Cp-Cg)acyl and the total

number of carbon atoms in R, R? and R® is from about 6 to about 22.

34.  The use of a compound according to claim 33, wherein the total number of

carbon atoms in R', R? and R is from about 12 to about 18.

35.  The use of a compound according to claim 32, wherein two of said R}, R? and
R’ are selected from the group consisting of (C,-Cg)acyl and the total number of carbon

atoms in R', R? and R’ is from about 6 to about 22.

36.  The use of a compound according to claim 35, wherein the total number of

carbon atoms in RI, R? and R® is from about 12 to about 18.
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37.  The use of a compound according to claim 1 for ameliorating or substantially

preventing an allergic condition.

38.  The use of a compound according to claim 37, wherein R!, R? and R are

iﬁdependently selected from (C4-Cy))acyl.

39, The use of a compound according to claim 1, wherein RY, R? and R® are

independently selected from (Cy-Crpacyl.

40.  The use of a compound according to claim 1, wherein tﬁe compound is in the

form of a pharmaceutically acceptable salt.

41.  The use of a compound according to claim 18, wherein the compound is in the

form of a pharmaceutically acceptable salt.



