| MMUNOSTI MULATORY OLI GORI BONUCLEOTI DES FI ELD OF THE

I NVENTI ON The invention relates generally to the field
wobkowomin®l ogy, and nore particularly to PCT/US2006/045200

i mmunosti nul atory nol ecul es. More specifically the

invention relates to ribonucleic acid (RNA) nol ecul es,

i ncl udi ng ol igoribonucl eotides, wth imunostinul atory

activity. BACKGROUND OF THE | NVENTION Tol | -1i ke

receptors (TLRs) are a famly of highly conserved

pattern recognition receptor (PRR) pol ypeptides that

recogni ze pathogen-associ ated nol ecul ar patterns

(PAMPs) a 'g,rI' ﬁ?]l j i y ‘Irﬁ‘ﬁ t n
manmal s. @?Q%#@Lg{'tl eas N‘{rgi%%?%ﬁﬁly ers, i‘]!u}’s}i:
designated TLRI - TLR O have been ident ified. The
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The TI R donai n-cont ai ni hg adapter protein MyD88 has

been reported to associate with TLRs and to recruit
interleukin 1 recept efp@ppae At ¢dekiprase (1 RAK) and
tumor necrosis factor (TNF) receptor-associ ated factaor:

- 6 ( TRAF@yesent dipdosurReclates 4o fpDBSRadetraneldfitalsiogrraungg from
eRRLRN i8Sl BYPMhd ubgad Lo activation of NFKS

ranscription factors and c-JunNH2 term nal ki nase

(Jnk) mtogen-activated protein kinases (MAPKs),

critical steps in immu Eli’@bil\cﬁl and production of

i nflammat ory cytoki nes:”"For reviews, see Aderem A et

al . MORIEKnoMat chmié@lﬁnrﬁ&ﬂstsmcharsduﬁkd:taatsSpbBtiralzers'solvents,

004) Nat Rev | nol _4:499-5 11. A nunber
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agellin is a ligand-for TLR5. Hayashi F et_al.
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owrréara&lsr%) taeidhe aﬁoiﬂeg 9&%&39{ feRMYcK Bt iELRep B4 oalaggrémrnm

Qzinsky A 00) Proc Natl Acad Sci .
s@?e msaraemﬁperaﬂa-kleaaf |he@ses apgl hexPogeptape Pifiesharides such

as- R R A 0alRRC AR %ﬁ'&h@élﬂ(é %e@maﬁ#b@rct Y8 fifced from these
synt t| ¢ conpound$, the I m dazoqui nolines i'mqui nod . .
wm&mlmw &4l eqmerdo@r {IRxa@) ve, verrewv ablspenmisuther gné endustrial
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PI%ThuRol -.196-200; Jurk Met al. (2002) Nat | nmmunol
3:499. Begl nning wwth the recent discovery.that
unnet hyl at ed bacteri al DSIQH@QP 1§¥,nt heti c anal ogs. :
thereof (CpG DNA) are |igar s‘?o TLRO (Henmmi- H et al. .
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HRGoenaml ecul es. Recently it has been reported that
certain types of RNA are i munostinulatory in a
sequencei ndependent or seguence-dependent manner.
Further, it has been reported that these various
|nnunost|nulatory RNAs stirmullate TLR3, TLR7, or TLRS.
SUMVARY OF THE | NVENTI ON The i nventi on relates
generally to i mmunostinulatory oligoribonucl eoti des
(ORN) that contain certain i munostinul atory RNA
notifs, as well as to related i munosti nmul atory
conposrtlons contalnlng such |nnunost|nulatory ORN
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such as a nodified internucl eoti de phosphate Iinkage,

a nodi fied nucl eobase, a nodified sugar, a nucl eotide
wap@ro11or any conbi nation thereof. As descri Pe€DiUSI006/045200

detail below, in one enbodi nent the inmunostinul atory

RNA notif occurs in the context of a | onger

i mmunostinmul atory ORN of the invention. Also the

i mrunostinulatory RNA notif may occur in the context

of a chinmeric DNA:RNA nucl eic acid nol ecule. The

sequence- dependent i munostinmul atory RNA notifs and

i mmunosti mul atory ORN ijncorpeyajing such notifs are

di scl osed to be agonist|s fo 8. [More particularly,

at | east certain of tdt cer dgpendent

i mmunostinul atory RNA notifs, i timul atory ORN

and i mmunosti nul atory ghineric RNA nucleic acid

nnlecules are di scl oseda-to be agoni &'s of TLR8 but not

wageeih R'ds hfydr'BlgEH or 4 B&bbARLINSF b Wuﬁh@fe)fra%%n‘@k‘zﬁs hydroxyl,
accordin spects of the invention is ﬁ’
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abll | ﬁ%ﬁn@@@@dﬁﬁ&ﬁ%s'o‘fﬂﬁgﬁlﬁﬁﬂﬁﬁ)ﬂan% e;ﬁé;\B/&@d tiebugh the
or derlv?tlves thereof. Uis Uacil or a rivative
reagEpR of slygeral. of 4 glyemrobdaiative hﬁﬁégéﬁlmf@mul%ast one
O R land R is Adenosine (A . Cytosine or derivatives
thereof. Ris not U unless N 51- R2 includes at
| east two A. The ORN of thec? (fntion i ncl udes at
Ieast one and in sone e s nore than one (i.e.,
a%flnnu ostimulatory nmotifs, NUR 1-R2. The
“a&a&n gRRdsntty Retegeddiont thegraurepsisting of
hyuregas atfeyir, braRBed,orlc§BGE RGN dinRRt b%«'ahéaf Jr ngkxwmeﬁ'}l aryl,
gﬁ*one backbone nodi fi cati on. n
lkdherd ¢ Fvuligie ast ’Ilé‘a&tm%esﬁ@ elpgeélcalae@sm, & Qdialkyl ketal
oﬁ%ﬁ;%’inlglegﬁér oﬁdflén%er?tcéogg%ﬂ B¢ laﬂ'g@téd ﬂ)t thle %@éstenc%]gf 5 254G Catalyst,
upuneylAcien (osgqvxd@ meaggval bfiwatehdirom the reaction
iments the ORN notif is separated froma 5
r'i bonucl eoti de by a non-nucleotide linker. In yet
ot heln andioeti avemdsmente a BRI nompbundcacpakahe tbrivigm a 3'
ri bonucl eoti de by a nagn-nucl eotidelinker. Optionally,
the ORN notif is separlat ed £ ' and 3'
ri bonucl eoti de by a f rké;?ﬂ:a hde(linker. The ORN may
further conprise a eut-cal | acceptable carrier
Fé uch as

which optionally is aflipid carri
N-[I-(2t3-D ol eoyl oxy)ipropyl]- ©

N3Ntg i met.hyl .- sul f AP) .
WSRO s LR SR b PR yeé@é O MR
arﬂ&;debénd?elnﬂgﬂﬁ'dﬁdgfeﬁw adirRar, $eathed Sdr 3eHE dik Ufbn%t &f

ments the, ORN i ncl udes at l-east one

m‘&ﬁﬁre (rjh@ﬁﬁ%‘i’%ﬁ‘ﬂ can pracaiined é*flt]ﬁ%@%@hymalc@h@ ocmgarhorxyhc
estefEdOIRAc BN | g:
ACUF AF GF GF CF ARC (ngﬁscga\ln tﬁe? Ao SR N
A* G- EREx@anplk qﬁﬂpmdupt/re@l@ng 9@@1 SUBhNOreadtin can include:
A U A% U A* UF A% UF A Ur A% U A% UF A* LAY UFA* U (SEQ | D NO
12), U U* A* U Ur A Ur UF A* UF U 9 A*UpU* A*U*U (SEQ I D
"NO 13), A*A*Ur A* A* U AF AX U* U* A* A Uf A* A ( SEQ
ID NO 16), A*A*A* U ARAQ: U A Ax Ax Ur BER8 A* UF A* A* A U
(SEQ ID NO 17),
A AR AR AR US A* A AR AF US A* AF A* A U A A A* AU (SEQ | D NO
18), CrU*A*CrU*A*CrUrA*CrUFA*Cr U A*CFU*A*C*U (SEQ I D
NO 24), UU*A*U*U*A*U (SEQ | D NO 30), UrA*U*A*UA*U
(SEQ 1 D NO 33), C*C*GrA*GC*C*G'CA* U* U A*C*C*C ( SEQ
ID NO 48), C*C"GAGCC-GARUUGAACC (SEQ I D
NO 76), C*C"GA*G C*C*GA*A*U*A*C*C*C*C (SEQ I D
NO: 42), C*CrGFA* G CrCrA*Ur A* U A* U A*UFC (SEQ I D
NO 39), C*C*GA*GC*C*GA* U A* U U*A*C*C (SEQ I D
NO 65), CfCrG*A*G CrC* G A*A* U C*C*C*C*C (SEQ | DNO: 44) ,
CrCrGrA*GF CF Cr GF Cr Cr UF A CF C* C* C (SEQ | D NO 47),
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CCGAGCGCCGCGAAGCUACC (SEQ ID NG 87),
CCGAGCCGCGCAUACCCC (SEQ I D NG 45),
WEE@7T@AIEG CF C- G CF AU A* A*C-C*C (SEQ | D NO 41pCT/US2006/045200
CCGAGCCGCGAAGCGEUECC (SEQ I D NG 83),
CCGAGCGCCGCGCAUTCCCCC (SEQ I D NG 46),
CCGAGCCGEGAAGECUGECC (SEQ 1D NG 88),

CCeEAGCCeEoCeCrCcrCcrCC (SEQ I D NO 35),
CCGCGAGCCGCGAAGCGCUCCC (SEQ I DNO 84), or
CCGAGCGCCGCGAAGCGGECACC (SE The .
mnegpsc i B R R R DG AT peR? ranchd
d | 1 lbﬁ{&lmlﬁéﬁlédﬂ&l from hydrogen
e e, A S R e et gy v roe
& RURGY-3, (iii) 5-GUUGB-3', UW
SHGUGUGUE,aM(WgHGOUNOGGGAOE,
wherein C U is cytosine (O s-uracil (U, GAJ is
guanine (G or U Ris puripe, Yis pyrimdine, B.is
U G or C-GCis Gor C, and AACis adenine (A or
Fherleth RAN4 Qilcct@homi Hyard gen51méar \bran€Hed; & §iclic sliliGinear,

CUUU, UUGU3or UUUU. In v e di nents
spanglog B Qo0 SHieEY el o S i SO S Siments
AT ferfbdIEh ROMs BldeXed frdh atm;ecg,nhmat weichtheriyske alkyl;

sequence is GUAGUGAJ. I n varjous enbo I me ?
BheaG tyauclsdzopcyqlis atignids araiigyieend 8 fﬁﬂé%y P PethSus
&H@&ﬁ’i#ﬁ@g}@h& RGL Ll'ky@f&é‘eg M‘e%eadth%@t @4n 63tdsk nt|d§ a salt.

one e base sequence i's GUGUUUAC.
Suititde saltntrodneinde slkali, akdi-eartly, @r@l@l@ Wd@miwalts

AGGIEA%H ﬁg@ggb HaVEEFehRuI N One
aspec e |nvent|on ﬁrOV| es an |nnunost|nulatory

conposi tion including an oos i mjl atory ORN of the
i nvention and an adj uvapn t i oys enbodi nents the
adj uvant is an adjuve a depot effect,
an i mune-stinmulating a Juvant RAdj uvant t hat
creates a depot effect gnd stimul t he i mune
system In oneenbodi ment the i nmunos i mul atory

GPRRYS RPIiORy@GEE 6 Ngarboxylthaiens Retis OR'' beNl(KV'au; R'band R*

By GRRFEOCH D BB TV GEROIHE RGOS IED: Sbid oo

ﬁiteéé?ecddqﬁ‘rﬁfé}g&ﬂ rdab@on 1M (pﬁédeﬁtlé of ® trgndBNkriScation catalyst.
coval entfy linked to the %“A nt In.other. e odlnEnts
8 fijomn §

Enayplasofrompogpissatiins LFBGHPHER 1oF

adj uvant is an agoni st of \TLR9. In one enbodi nent the
adj uvant is an inmunosti ry CpG nucleic acid. The
conposi tions of the inverjtson|can optionally include

an antigen. Thus in one a Ohe i nvention provides

a vaccine, wherein the vaccine i ntfldes an

i mmunosti nmul atory ORN of the invention and an anti gen.

In one aspect the invention provides a-vacci ne that

i ncludes a conjugate of an i nosti mul at ory ORN of
-the invention and an anti gep: “enmbodi nent the

conj ugate according to | S aspec D the invention

i ncl udes the inmunosti tory ggﬁ?pévalently l'i nked -
to the antigen. In othey e j s they are not
conjugated. In various enbodi Hents the antigen can be
an angenper se. The antigen cdn be any anti gen,

L 0% GOS0 Rith, 95fpofindl GPU BlepBila IREn nive 8
al | er g85 fone as I nventi on pFOVIdeS an
femmulest i mul at ory conposition including a conjugate of
an i nmmunostinul atory ORN of the invention and a

i pophilic noiety. In one enbqgdi ment the

i mmunostinulatory ORN i s covaF%ntIy linked to the

i pophilic noiety. In one enbodinment the |ipophilic
noi ety is selected fromthe group consisting of

chol esteryl, palmtyl, and fatty acyl. In one

enbodi ment the lipophilic noiety is a derivative of
cholesterol e.g., cholesteryl In one enbodlnent t he




DNA component of the chinmeric DNA: RNA nol ecul e

i ncludes a CpG nucleic acid, i.e., a TLRO agonist. In
wor@7eatiesli nent the DNA and RNA portions of theCT/US2006/045200

chi meri cDNA: RNA nol ecul e are covalently |inked through

an i nternucl eoti de phosphate bond. I n another

enbodi nent the DNA and RNA portions of the chineric

DNA: RNA nol ecul e are covalently linked through a

linker, e.g., a non-nucleotidic linker. In one aspect

the invention provides an i munosti nul atory

conposi tion that includes g_¢ovaleptly closed,

partially single-strand d el/ - shaped nucl ei c

acid nol ecul e, wher e} ngat 8st o —gbngl e-stranded

portion of the nolecule includes an I mmunostinul atory ,

viRNAei i 6 hgﬂrotghn mat\hghtlmear btanchmle onsydistalkylelinear, branched,

RS AR S50, TR S OB e v

ceafiasisoPf the invention, | n association with a
del i very vehicl e chosen frog%g catlonlc lipid, a
| i posome, a cochl eate, a vi one

i mmunesti nmul ating conpl ex g7 , a ntcroparticle, a
m crosphere, -a nanosphere, a gailanellar vesicle
(LUW), amultilanellar vesicle, an oil-in-water

enul sion, a water-in-oil emulsion, an emulsone, and.a
pol ycati oni ¢ pepti de, and Eg nglly, a

phar maceutical |y acceptab aF’?er I n one enbodi nment
according to this aspect the vention the

phar maceuti cal conp05|t $ an antigen. The
ORN may be fornulated in a nebulizer or an inhaler,
such as a netered dose inhaler or a powder inhaler. In
sonme enbodi nents the GRN fuCHagA | ncl udes an

addi ti onal composition s as a chenot herapeutic
.agent, an am -viral agemt_ a pharmaceutically
acceptabl e carrier. The armaceutical ly acceptabl e
carrier may be fornulat (uHﬂ;Begkion or mucosal

adm ni stration. Further accordlng to these and ot her
aspects of the invention, in various enbodi nents the

i mmunosti nul at ory ORN ca&,ophﬂg aply include at |east

one 5 -5" internucl eotide a%% at |l east one 3 -3

i nternucl eotide |inkage, Ieast one 5'-5'

i nternucl.eotide |inkage t at i'ncludes a l|inker noiety,

at least one 3'-3' interrm | de |inkage that

i ncl udes a linker nniety, or gﬁ%‘ énbi nati on thereof.

The Ilnker [

HSRCRAESH o et DU R B R iarC 20y inear aloyl ome of A
dr® istiosleogencindithe pihes peot sstarf adm dandueatei iodgpendently integers

vari.aou nts th i \
O&ﬂ?ﬂol’ %eﬁe&% sugt o pAay lgln etei%aﬁ&%t getgr?it:icl egstolmé3 e
elnhlﬂiﬂﬁgents it id wrefdrredrtratR 8 'seletted frum I eC i dimebd, bkagbed, or

2-5'"_int ucleotl | i.nkage
Sl el B eGP, sy PR BHTOH S ARV
a'nﬁﬁfél" e@BB8dinend, RT 6t RY RUCC £CLJ Higear alksa g, pr&ferélﬂﬁ&tCéIDﬁ linear
"-3' ‘internucl eotide | i nkage, or at | east

-5
%uﬁtle i gt apemhodm ek egeh ik LASYSTR &Ry gmeoqon?wnds can be present
q{?ﬂﬁo%‘hitgbﬂlﬁ%&fag Xarﬂ}le‘ldaetamalﬂaﬁ(ﬁh%%r Binfebrii® 2hB@%Bne salts.

ot her aspects of the inventjon e

i unABY PhtieatoompuarnEbyesEe aBipBElyEA eolsed agpespated in cither
thEPRor s TLELRLGH, 1bine ASGOUH Odhioyddd &R bk Bk Siominantly

di ment s e 1 mminostimul atory ORN of the invention
can have a branched structure. Branched conpositions
can include 3 -5, 5-5, 34, 2'-2', 2'-3, or
2'-5" internucleotide |inkages, in any conbination. In
one enbodi nent the i mmunostinulatory ORN i ncl udes at
| east two rmultiplier units, resulting in a so-called
dendrinmer. In addition, in certain enbodi nents the
|nnunost|nulatory ORN of t he |nvent|on - may i ncl ude two
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di sease or airway renodeling in the subject. The ORN
may be admi nistered with or without an antigen to the
wa 61118 Optionally the ORN is delivered by aPCDUBE06/045200
such as oral, nasal, sublingual, intravenous,
subcut aneous, nucosal, respiratory, direct injection,
anddermal ly. The ORN may be delivered to the subject
in an effective anmobunt to induce cytoki ne expression,
such as TNFa, IL-106 IL-6, IFNNg, MCPI, and IL- 12. In
one aspect the invention provides a nethod of
mahc civaonfigurationbi ecthe sibatituted troyinetbylone lrrn:gettvcatuahhcgi to the
%&%g ﬁglgg%re?g%?lg%t@qléj ec‘l[ goeiﬁ' uPz?cm%tr%ﬁtl e to the configuration
' d>ﬂ'rma| sidls tchainl teaoiny tmmbcﬁxyﬂ Igﬁ)Upn \maﬁerahhy the cmnpoaﬁcpeare

e i.nvention s a nethod or treatin ect -
Y G L R g U A N
doRhpuichds canbeli is@gatwot Picparas ﬂepxtedexfmﬁdﬂaylmaﬁﬁhk @6nfiguration,
includes the ste admni stering to the subject an

-4 e SRRUITURS O hyz;eltedws@' aghede the Elq HRgds | n
ﬁ}e@orﬁfmﬂyrﬁeme bR éﬂiﬁﬁﬁ&nbﬁ qéluﬁk%@totths c8hfpurafion of the side

dmnistering to the ject an effective anmount of an
crhwmh@mgﬁh? a@répgiymﬂ%f A@' BoYes {herramaRPUNKS aghpreferably isolated

P g;?’d: icl&ﬁﬁelﬁ &’Pﬂféct}an%énﬁgafhﬁ i nfection. The

ectlon may be, for ‘exanp ‘e, hepatitis B or

‘ hepat Atlsosnro:vdid haretih isd paymage n@mpwldo@orapls@ng a unit having the

%ystered to the subject. Optionally the anti-vira
agen “is linked to the ORN --In one aspect the
i nvention provides a hod ‘f®r ,trepati ng a subj ect
having or at risk of havingla
according to this aspegtoQf/tRe {nvention includes the
step of adm nistering tjo the subj an effective-
anount of a conpositionof the ingeption.-In one
enbodi nent the method includes the ?ep of
wHEFe Gisedn inggen t he subJ ect an effective anount of an
i mmunosti mul atory ORN of the invention. In one
enbodi ment a chenot herapeutic or radiation is al so

adm Nt PoBinérO abd) 8np URIHE bm bﬂn&b"’&:s@ﬁ@&?ﬁb&d@ecm be combined
I nvention prOV|des a nethaod for treating. a suﬁ|ect
6

widly g bgsqpolymer o forgy a H@W%@dapqlatﬁére?ommu%t gmples of base
RAGAER dad 1ﬁ<9u&$‘b§1yﬂ§lﬁ’l%ﬁ&e ﬁ&lyﬁﬁ? Mygnﬁy&ax [ ARLHAES poligner,

step of adn1n|ster|n? an eftective
mﬂﬁ&mate} ralyssnpoading mcmnﬂapﬁlmgera TLR8-specific
i.munostimul atory ORN of the invention to reduce the
inhibitory effect of CD4+ Treg cells. In one
enbodThedetalhel cuhpowsptd eppbddimbnid of the iTlNEBtl@pem set forth in the

at o
SR TR LM D BBt BE g YRS e
appeteai froacthe dge@iptizm dnidrfkenl the ¢laione enbodi nent the
conposition includes a TLR8-specific ORN and an
i mmunosti nul atory CpG nucl eic acid, -wherein the

TLR8-specific ORN and t heDEMAILMED DESGRIPTIONG

.nucle C aC|d re.present.as a Go ate..In.o aspect

The ThSeneran Cu eSS e Rsney b S5t Sl HRaoa e ap s that
Havhda dﬁrthatfoﬁﬁaﬁanff NaVAIRE tRThe el Helirbus 8RMVLILIAM acldle

net hod according to this_aspect of the invention

Glreprahilayulinatediely) compaundsiagthenraguges yheeagting apsroyimately
itk
Gl A0kt M OB Bl OB IBbrbk A O BNR U e B
adm nistering to the subject an effective anount of an
i mmunosti nul atory ORN of the invention. In one
enbodi nent the subject has al3ergic rhinitis. In one
aspect the invention provides a nethod for treating a
subj ect having or at risk of having asthma. The nethod
according to this aspect of the invention includes the
step of administering to the subject an effective
anount of a conp03|t|on of the i nvention. In one
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and subsequently adm nistering to the subject at |east
two doses of an i mmunostinul atory ORN of the
WO paensile$, in an effective amount to i nduce nRCT/URL086/045200
epi t ope-speci fic i nmune responses. The nethod in one
enbodi nent i nvol ves applying a therapeutic protoco
which results in i mune system anti gen exposure in a
subject, followed by adm nistering at | east two doses
of an inmunostinmulatory ORN of the invention, in an
effective anmpbuntto induce nmultiple epitope-specific
levarimiveaci@ gpibn pessendeofieardcodicatayiipaindramtes cohditions allowing for

Ll
T TN T
uang anbze:en\fﬁ'b i hda.mdlar eqvevl dedrodf gﬁhnibmeughlth@l@i thb\é@actlon
es of .t L nost | at or ar adm ere at ’
cftpBeterhed Chby PR BReo SHdRIDIHG BFiGt HaveveR when
thél’wn@ﬁ‘iﬁw leVREhictdee] Bttod BB ImbdMoARE @ﬁyc@ifoltré}ﬁams unreacted.

wmunoglt ;?Jél]ator ORN are .admini stered at |east one
Affematvglys Hdbeameutaide vuliie agid sstogdighdhen ¢in apd dri-levulinate

eR8R QigRREol b fodinel 8 Bdrod YRAERE ShAELY p&lucmg the yleld of the

__immunostimul atory ORN are adm nistered at | east “on
derree fketad aéﬁils&tmmlmgerabm letvlinAtone anot her. | n one
aspegfurindGht BYGH bORe! réaﬁoﬁ%(eni%%nfo%e eﬁhim%l?tok' Bfcerol and one
‘producti on of a proinflammatory cytok
e%mla%ttqfﬂ@VleFLeRBN@mmglansg)fmwr ank formend. RMAter can
SRV HRANG . A, er ehoN
sar | gn&% ggﬁ atﬁg dgggpggta%orﬁﬁu%gﬁanﬁf\@ 1 e
priggense|of @rsuaabieumarmqlthtsn@r goicxanecheptans, wluene, benzene and

o R0 EPD A O Bl SRS SR pgescron

mitteregihe IRaatmmnbmhtelmhmgs dﬂedibrﬁinknﬂ? adlp@hydﬂasc I:b}vuhﬁzﬁsl f
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commer ci al suppllersO ci FieCenbo gts of nodified
G nucl eobases |nclude dlnethylgua | : :
deazaguahine 8- azagu§n|ne 7- deaza- 7- su&ébltuted

eaza 1§?1818%§F @re?ncﬁ% orqgrlzﬂ& EM‘:E/YEQ%}QQA Caryl, aralkyl, or

sti t ut ed ‘guani ne roXyguani ne,
a@kylhxyﬁgkudnamieR Brivydgogste gu tsrd Tweear) brami@demaﬂlmﬂtyltome

| .8 guani ne. These
rmeg]l}ﬁ’iaggl’% 2{}21 eggas %lkglﬁ% Q%Sejﬁhg%%or r espondi ng
ri bon’Dh:et amlined'essofazommuaﬂl(ébusng trens-cieniigeatioal with the carboxylic
S er n 0 nts..at a
SUPR S BrpicelviBEo BB BT P R Bh gL B3 GBBuvigs of
Iaﬁdirfatceﬁktesug]acemnlgiycenbﬂenenm dxraadrmdstkrsecif tbel gambomyﬂuct acid.

GO0, BRSPSy RE R&hffiel PO SoPround SF il B T quantity
Althd &ﬁnﬁomﬂl&@ﬁfrﬁ@l@{&) dépenids kaEelydn-tte @AME IlPSHecified in the

O (d - I-r| ose,

S@‘G'@i‘g efs%r%rgﬂ (e geao la?{kéq%ﬁ%aﬁ’ﬁﬂy%‘a%s%olmm ketal adducts
h%vm@l()@%r @)1@4 &Enadreb pes@ucehighdd réi6live quantities of the compound

ﬁ%alk yl - O )al kyl]-ribose, LNA and a-LNA
of fprenala .63)pne“t31aapn tq Seoemrave offeryoyla ) oB@awagmn prgducts
fﬁonZ %as@@talyped}rm &Téﬁﬁ@ﬁ%ﬁwuﬁcﬁéﬂlﬁoé%@@% ically

'uor o ar abi nof uranose, and carbocycl i c ‘and/or

Sep@ﬁ&@Waﬁ@u§ﬁgébyahﬁﬂb@§KKdescr|bed for exanple, in
Vandendri essche et al. (1993) Tetrahedron 49:7223)
and/ or bicycl osugar anal ogs Sdescrlbed for exanpl e,
in Tarkov Met al. (1993) Hell¥ Cvm Acta 76: 481).

I ndi vi dual ribonucl eotides and ri bonucl eosi des of the
i mmunosti nmul atory ORN of the invention nmay
alternatively be linked by non-nucleotidic linkers, in
particul ar abasic |inkers (dSpacers), triethylene
glycol unlts or hexaet hyl ene glycol units. Additiona

s s s ' L ' I T o P~




t hrough 3'-5', 5-5, 3-3, 2'-2", 2°-3", or 2'-5
-l i nkages. Branching of inmunostinulatory ORN can al so
wO0 nooolova 18 he use of non-nucl eotidic |inkers anBCBDSEE06045200
spacers. In one enbodi nent, Nul, Nu2, and Nu represent
identical or different imunostinulatory RNA notifs.
I n anot her enbodi nent, Nu 1, Nu2, and Nu3 conprises at
| east one inmunostimulatory RNA notif and at | east one
i mrunosti nul atory CpG DNA notif. The i munosti nul atory
ORN may contain a doubler or trebler unit (den
Research, Sterling, VA, in particular those

Die-:ﬁﬁ' ﬁaﬁéﬁii ggkﬁhg E%e%tf‘@ntcﬂ’ g@lﬂ%%rgtegﬂvgﬁgﬂg%lnﬁtgﬁé{m &lducts

, 3- bn snqthen(edpiddiment, a polymer comprising a glycero] levulinate ketal
t-hox trlrylo ent do]propyl _
‘#%gngﬁﬂ gPﬁﬁl?“f%ﬁﬁi |¥s ‘opyl )] - phosphoranidite.

A trebler unit in on enbodbne t ¢an be based on
i ncorporation of Trisk
2,2,2-[3-(4,4" -di ngéhoxyt I
| -[(2-cyanoet hyl )-(N,|Ndi'I sopro
Br.anchi ng of the i mminosti nul at ORN by nultiple

doubler trebler or ether multiptPerCahits | eads to

d 1t i 12
wHRER R on B Bty R R R TS g R
a:@ﬁﬁﬁ@ielnd&nti}ghy&frogmpi Iimesr fhranchcduomiclmalka’l canyl PRiNAn
suc

TLR7, .and,;TLR8, Wit h dl n (" e

it P SEBREPEAT R AR ER E BBFREO LT FpaSBRor a
pOIHUMES ﬁllcﬁhkblaﬂﬂk)boﬁlﬁkiumﬂ Boﬁaﬂﬂlstnlgahe uhil ef ﬁymulre@laﬁ; isofubjected
branched ﬁL of herw se 1tt a rg)(, dg:s?l}lor
(P AT ST HANORREACHSE; FEPIEGP AdSPP SRR R Ribid
tHaeRkm liorPaf 4 bibéle REdoae et amtswgmeﬂﬁ S.ndi tevakiaate, mamed

t her apeuti cal |, usef ul Ievg S Wﬁ #ty The
herginRESEPHAF ot %ﬁciﬁ”mﬁ aEop Heldy ‘units
resulting from peptide nDdl,ylng'reagents or

ol i gonucl eoti de nodifying r nts (A en Research).

Furt hernore, the immunosti atpry ORN may contain one

or nore natural or unnatur % cid residues which
are connected to the pol yner Dy peﬁ? »de (am de)

7|ﬂ1&h99§%10ﬂ?%x§bm?clo[§52 'lﬁecaﬁ’ui'é’na 2'-2', 2'-3", and
i nt er nucl eo i nkages can be d|r

i ndi efirthepemedinpenh kisdedesithe pravasien At wcellﬂec}lmeg of grggtolide
h%ﬁﬁﬁ%tc%cﬁé dimdi Béuﬁgd Bgﬁﬁphﬁg—%eéétﬂﬁé@’? 98 c IR M8 3REone
erein, Wthout an i ntervening ITnker noiety. An

dlﬂh@)\l@ﬁkﬁf@l havig foraiuda $(a)s an organi ¢ noi ety distinct

froma phosphate or nodified phosphate |inkage as

di scl osed herein, which can ificlude, for exanple,

. pol yethyl ene glycol, Mty ehe |, hexaet hyl ene
gl ycol, dSpacer (i.e., [anpabasic geoxynucl eoti de),
doubl er unit, or trebl@ unit. ﬁn tai n enbodi ments
t he innunostinulatory NM'S jugat ed to anot her
entity to provide a conjugateg As useq erein a

~conjugate refers to a combination of any two or nore
ent i tlyeicallgpsudhtaciepnbymaeritding trabsrestenifiphtion) readivarts cairied out

B e R
2 BRbE calyhe Aleihatgalg dneor ancarwifimany abed aralysts ghown in the art

ligand whic¢h i s recognize .an_i nonodul at or .

(¢ BT P oot GG e AU LYo SHah B oR Kpagn in the
TLR famly, such as TLR2, TLR3, TLR4, TLR7, TLR8, or

TLR9. The small nol ecul ar weight |igands are mimcs of

the natural l|igands for thesesreceptors. Exanples

include but are not limted to R 848 (Resi qui nod),

R-837 (I m qui nod; ALDARA(tm, 3M Pharnmaceuticals),

7- deaza- guanosi ne, 7-thi a-8-oxoguansosi ne, and

7-al l yl - 8- oxo- guansosi ne (Loxoribine) which stinulate

ei t her TLR7 or TLR8 D-G ucopyranose derlvatlves such

o SN R f w—— =~ A - o T T

xy)propyl oxynet hyl ] et hy
rephosphoram di te.




acids, unsaturated fatty acids, fatty acid esters,
such as triglycerides, pyrenes, porphyrines,

wdaeooapbaing ne, adanantane, acridines, biotin, CPOIVEE2006/045200
fluorescein, rhodam ne, Texas-Red, digoxygenin,
di met hoxytrityl, t-butyldinmethylsilyl,
t - butyl di phenylsilyl, cyanine dyes (e.g. Cy3 or Cyb),
Hoechst 33258 dye, psoralen, or ibuprofen. In certain
enbodi nents the Iipophilic nDiety is chosen from
cholesteryl pal mtyl, and fatty In one

ash i HREts W@nppﬁeﬂhyr#tersf@méby us%i )éﬂ'apé@pé gyamples of gatalysts

PLESNERABL Bl i RE(ln BB 5y B gerpion o
ptolwnmv:enmrxsmg:mpﬁ@nsuta b fomthlybtmabmetund mathe art of

p%?felg{er S&Xthgggl b%g rf%ﬁ% aoqg{lélhogqtg%{sts ?r%?l?ods oW‘P?m? usel* can be

es In a
founndy rfostxamuplai mrlymml\Stafes Phtentsmvmlmléa 80024205, 157 4 ,208,527,

SRR B BT RS 2L £ FRERSABERY) Y TR0

iﬁ&%&hﬁdnﬂ@&i&é%pOSltlon of a nucl eotide of the

mul atory, .ORN... A || c qgro can. :
e iRder e Rt ictR %Rl j4efpbhiot Borffiike (5) andor 5(a)
ahSIrPERENSThE vﬁﬂ@bﬁ@ﬁﬁﬁl@er%e%olﬁﬁérﬁ%drﬁkﬁnﬁﬁ itPvarious

i_mrunost i nul at ory he lIEo philic npiety can be

'oélgm%ﬁﬁqrypmﬁlﬂ&él& %t %@HPHM os tVrder spliclerttemperatugey
t?;&abmbirﬁthelr&egéomreowuboce%d L dHR88), uhaerqesu&ef%égswfa

|nkage is direct and i s an -est'er or an am de.

vener Bse aPmpRisingtetal ilantengs of §0rinmiaq— 0 and (2p)iin Eroreds Hle
c% %ﬁﬁd f%'i'ﬁﬁul%ggé Qﬁ@{gﬂg Gred a?at ﬁ%}rptrl;le reaction

I"eot 1 de resi oet eneg ycol, “suc
mwcttart: by |desiditipo oindérsyedees prédsuoy, ahé xawﬁyd @rwgydudmther if

ABAESS B, 0L ANT 10 o BB PR (9 o

(ba)wanthieachieyed Myameamodlstilyatmns;tdrrbedasm g :hhmhcm‘ﬁbiend:;c

dyfiefiaf cofiept BE2uEpRR ke Epntrihus® Rud ptasBie o ¥ wisilation, it
i¢ padstblela diigaﬁi‘ th leemipGumth 61 forful B (5) yumtiallty(frdef‘t&' the

SRR S OB o B, L Pl LU LN o e

dififerbhee( i3, bdilih ©teREraKits PIIGP Yinderstood that if an effective trans-
N-t ri met hyl anmoni unmet hyl - sul f at e) .. DOTAP

<HETPEORD (DT L CEOPRL TANDE BIEPUHER Of RERSHAE Paffeompounds

of Bsterdla €9 dnt/drr Y, kicH ébn‘iﬂtﬁmﬁ@ A TRk 1T RIRS ToHE Bimixture of
where it can: release the RNA oligonmer in a

tl'#ﬂsp %ﬁ@ﬁﬂ%‘#ﬂd% asWelas vayying quantitigs ehpolypiest comprising the cis- -
15%915’9?@6?%%113@?%% .interact with

certainintracel |l ul ar , triggering TLR-nedi at ed

signal transduction ath nvo|ved. in generating an
I mmune response. O har ag?nt%

simlar properties
including trafficke epdosomal conpartnment can
be used in place of qr in additt

RO DOTAP Q her
l'ipid fornmul ations include, foroekanple,
EFFECTENE(tm) (a non-1iposomal i

pid &pﬂh a speci al
watif R deRsiBge BPAB&BHY m&eQUﬁEREEﬁﬁH B NR'HPHE and R

acting dendrineric technolo y). Liposones are
areghAercadantyhydragemer dlingss r@p%& Breyelicikdy apghpds ams
LI POFECTIN(tm) and LI POFECTACE(tm), which are forned
of cationic lipids such as N [I-(2,.3

di ol eyl oxy)-propyl]-N, N, N-trinethylamoni umchloride
(DOTMA) and di net hyl di oct adecyl anmoni um br oni de
(DDAB) . Met hods for making IY%osones are well known in
the art and have been described in many publications.
Li posones al so have been reviewed by Gegoriadis G
(1985) Trends Biotechnol 3:235-241. In one enbodi nent
the i munostinul atory ORN of the invention are in the
forn1of covalently closed dunbbell-shaped nDIecuIes

o, S



in the art. For exanple, the b-cyanoethyl

phosphoram dite nethod (Beaucage SL et al. (1981)
waetwabrds on Lett 22:1859); nucl eosi de H phospPONEEE06/045200

method (Garegg P et al. (1986) Tetrahedron Lett

27:4051-4; Froehler BC et al. (1986) Nucl Acid Res

14:5399-407; Garegg P et al. (1986) Tetrahedron Lett

27:4055-8; Gaffney BL et al. (1988) Tetrahedron Lett

29:2619-22). These chem stries can be perfornmed by a

variety of automated nucleic acid synthesizers

Bvegiek albh sorhe erfrodimaektet OR Addi bé o fiagmephefmionohpdinosa

e ac ing to the instant inventioon are
&% %W%g %ﬁgﬁqUhlwann E et al. (1990) Chern Rev

90 543WBéh depmdiyrﬁenfhtfdnl idl cdnc{u]:%ﬁjl {16 ressmicy @&be:a@hm using a

. b | eot b
B?W CPWP gi g{n{% qolgluﬁ(ctgfeo‘gl r%eg%lg§8u§ MP y 0{ gis- an% trans-
8QkdI6 1 PRuul @Y kap@fi’@bﬁlrnarf@y hemer ;::Faﬁdﬂyrﬂfrtﬁe pryhi’GifoSadduct

tetramers, etc.), are preferred le s
SYRPHEEE Lhs &isy rré% BFEH|IOPET GH Pwﬁaﬂ)em b converted to the -

RS ABSER &xsroﬁdurm@mb@erharhhdr JHahdhEksiedpdl EﬁBtadduct
chem stries, such as the phosphotriester net

PR pRGAaREnInt o8 excdmv?iﬁ pheprits of foempia 4h aawna\ﬂee trans-

I ¢dy.(Eckstein F (1991) d i gonucl eoti des and
%ﬁgﬁgguesﬁ&i racti cal proach, |IRL Press, Oxford).

Wile in the phosphotri e terﬁf::hod he reactive

phosphorus group is in the oxXidgt on|state HV, the
nore reactive Phosphor®+}bl_d€ iyes are used in
the coupling reactions according t
phosphorani dite and H phpsphonate appgoaches. In the

| atter two approaches, phosphorus is oxi di%ed after :
Wher&PRPlid Hﬁﬁr@%&{)oi 8 cxibBk rhbigtys RADISOR Vbr N(R'?)y; R and R"?

deri vati ves the oxidizer is |od|ne/mater/base

execndenead prbah edroges one Enesst biiepeiedart excligabdi ard péman
irﬂe%e‘imiﬁ &sthe ehfboﬁnﬁer%" @RZ%&] b§ adrapil b b Z Hkﬂm"ﬁ Al ora

such as Beaucage' s Reagent, then pho phorothloa es are
pblvhidreelalephelr deprot ecti on. An efficient method for

ol i goy

sol i ds Jg%%r t's yﬂh saﬁ%ﬁtuog ?85'%#%%&%?%%{@% ﬁﬁfoq)[;nturl%/(l 2)
esndmctegliindhé yb&stesc: of axedfféabweahnogmdebacyamdlcemﬂyaﬂ dmt gllows the
g%}ﬁ %{Cﬂ and gga ger i n‘frﬁ gs gZ%CI dvz[r)'a% I?eltals (t%rg Eé:(::lix)npounds of

drivopdae (50 Ianld (®&Otarel Gsmied cmﬂ)rrﬁbarthb ms-lsomers of units of formula (1b).

2" -y 0 SR Bl R Rt s BB B g o) nd

%) B ces be @rcbmcad ssliiiniall By yedatamylapden fant icngfragaeiis of the

ot OSH Dl RFE FESh o SRINEP -1 n the Rna

rmnorrwvheh &updlﬁhe@zdiidﬁwﬁhe beiviies EomBNé\ngyﬂﬁﬂQQﬁ‘lférmdla (1) is
usrng (0] rs cont nlng t

Qendec'fﬁd. In gﬁfgmﬁwﬁ q mﬁmﬂw patbigys- g dns- isomers of the
(nT %ré’rl@hsﬁmrﬁ% %etu%g 59 cr}aﬁn&) B&RsS BRE' da8bd @n¥kRédlio the

I Cl enc because the

| er ou
m@%pw@t@fctg g@b@pdfex 6! 11gs prared hemayehithal uherean acid

(Settrrlg\?(sedﬁ@;@ng uor | 61 g’gf?“‘gfg'g%@%@%?f’g%‘g&a‘%&%me
aazahﬁ@rve@t Heoallaviaa tmcgcfd)lﬂzﬂ -U30 g tcvrevdnyllezmtsseve ahecomposition of

ylcarg rdl %@g)nurﬁlagg eatsO mg&lﬂy} eﬂﬁ%{l n el ongation from

3'- to 5 -end is preferred whi ch is achi eved by
coupling of a ribonucleotide unit having a 3'-phosphor
(I'11) group or its activated derivative to a free

5' - hydroxy group of another nucleotide unit. Synthesis
can be conveniently perforned using an autonated

DNA/ RNA synt hesi zer. Thereby, synthesis cycles as
recommended by the suppliers of the synthesizers can
be used For rrbonucleosrde phosphoranrdlte nononers,

~r~ o o



supports. Conjugation can however al so be done at
i nternucl eotide |inkages, nucl eobases or at the ribose

WO e®7@omss such as at the 2'-postion of ribosePCHOB2006/045200
cyclic oligoribonucleotides, the elongation of the
ol i gonucl eoti de chain can be carried out on Nucl eotide
PS solid support (den Research) using standard
phosphoranmi dite chem stry. The cyclization reaction is
then carried out on the solid support using a
phosphotri ester coupling procedurrnglazz

( 199 Afieq b eospaeadsgfdPEptia fandh %_hhai’&;?’ee’&ﬁ“ ﬁt?{%‘ﬂa“y
f?{;&f 6y isAflatiéd, l@h@%ﬁ@lﬁhg epoIdieNEAtRon prodiidtas h yséfbpolymer
prooduct whi'ch cones into solution is the desired
tmgallsccqznp@am presomirntycyeeicussvely dhe BaRtrdREBP Y fgrmula
(A SRBERA L0l cBfFertedh 2t Ll ?258?‘%5§“8Qgteamamw‘th
ad@ubéss-a:ktdfmthm & in Fog p@iqu lof basen Wnder SHEiberpndil

the c ol i go 0 I [ :
cam}lég f tg gi @M Y ﬂtg %‘P fﬁg rﬁ}g&dgﬁﬁ%gtg’,lor excluswely, the
T g rielsi o tharé drhipdutids S ﬂmmﬂscaaaadéwd)mwctiaﬁkye sredHus
~by-an_'interveni ng doubl e-stranded segnent. Coval ently
PeFRERH, dunbbel | - shaped CpG ol i godeoxynucl eot i des have
been described in U S. Pat. No. 6,849, 725. |n.another
enbodi ment the cyclic oligoribonucleotide in Pu €

doubl e-str Gand takes on a coﬁﬁgi tieAOn t o-R
three or/h Csi -stranded | oops conhecCted by 3

i nt er vBRi ng doublesﬂ}éhdﬁd)segnents | Reone enbodi nent
an i mmunosti mul at ory RNA nnké is located in one or
nore singl e-stranded segnen )> The i munosti nmul atory

ORN ofintil@ly, eantyaie 1actensRahldompunde ob fornmula (5) and/or 5(a)’
conbi nation w th ot her aqents as adjuvants

sl faadibicoReriRIY hBISIGRI A, o SSETIOgARPn NIt B Hephol or an
SRt ARk &Fﬁte's,?&mlﬁ@ Bls-i65HHER ©8 the NGRS, Bk (3t GindVEEStET(4b):

I'n response an antigen, e.g., a hunoral and/or

cel lular i nmune response. Adjuvants pronote t

accumul ati op and/ or activation of accqgsory~e§§j——¥¢L<
enhance ?ny(gﬁﬂ- fic imune respon Adj vants O-R;
are usgdito anced efflcacy of vaé??nes i.e

antlgen contalnlng co oSbi ons used to i nduce

protective immunity against (gfpe antigen. Adjuvants in

general include adjuvants that' create a depot e
. | munBhe ghvigeel keig! derjaiiaas of leaﬁlemsaffﬁ%%@npﬁlﬂga’ itt(é)’ and
53 f%EQJ Bl tﬁ&&ecﬁ%ie&iddm 1&gl %d't%nﬁe?ébﬁo%’i@rs £5h), (3b),

& uvan that creates a ot effect as used herein iIs
(@n), Mnaretdxaﬁll@aagb@nts er *ammqjﬁ o bethpleydspphghjc compounds
(e Rl e s Rt Ja‘mhé% 5 ShO ROy RS HENPOSHD SR,

e ant I's clfass of adjuvants
Cmbuwk&ts dﬂfbrmvslar@)), whemm &3 ) Ca+¢mlp(’v@r glkyhl argrinpiggible with
hydr oxi

N tleﬁm 3 {ogﬂ gan %e (?r}ucgl egncﬁ %gt? :?l‘her% ﬁtg%&mgoﬁjg§gf1ds alre useful as
v &f various Ifbnml‘lamﬂs-m I’apphéz&rons sudi 4s e pamt thinners, paint

oi | -ipn-water |SI S A sef

6H1Va ?rooépgaﬁ iﬁﬁem%shtlgﬁcf gl ?é g fai %lyoglow
Nabbiafidh Q@deﬂ:’@ﬂir&ry Eﬁﬁf&@ﬁent&ﬂ%oﬁalt(oas Sehivhana-tenconaroiled by
enul sion stabiljze g W th Span 85 and Tween 80

s@(}ﬁcﬁgg gppmna]&lgp i9f] IFe anéaﬁ. i grO)xps a?’ﬂij W@{ %g}w agreeable or

19&%11 oitle WA theRBebMpBin &0t AisBiugfR as t@dlbddeht fvents in various
ergent and a mcelle-form ng agent; |DEC

Phar maceutical s Corporation, San Diego, Calif.). An

i mrune-stimul ati ng adjuvant i s an adjuvant that causes
activation of a cell of the ildnune system It may, for
i nstance, cause an inmune cell to produce and secrete
cytokines. This class of adjuvants includes but is not
limted to saponins purified fromthe bark of the Q
saponaria tree, such as Q821 (a glycolipid that elutes
|n the 21st peak mnth HPLC fractlonatlon Aquila

o - s ey R



I mmunostinmul atory ORN of the invention, by itself. In
anot her enbodi nent the invention provides an adjuvant
WO b@t/0621¢8 udes an i nmunosti mul atory ORN of t hePCT/US2006/045200
i nvention and at | east one other adjuvant (a
conmbi nation adjuvant). The other adjuvant can incl ude
an adjuvant that creates a depot effect, an
i mmune-stimul ati ng adj uvant, an adjuvant that creates
a depot effect and stimnmulates the i mune system and
any conbi nation thereof. In one enbodi nent the

laterpabys pad Featimiey WHRIG By tcmabfs srendici de therformulatien dn addition
5 88 R SR SNl R 22, Py
penmﬂwé mqmysoentylratte or diisgbutyrgies kétonésymud asmatie/ pidosoarbons.

effec um of,, ef f ect
m’run%s ﬁ&?n 3% oar§ e %{ln%ls %’Wema}“‘g“eagg{ mé’ﬁeed ot her
sﬂa:fpmmamhrsahmef hadelalso baad fonndrto dktue¢fubid plesticizeds with various
nbi nat i van ccqrdin the i ent|
B S eV FERERY PRB Pt Bt ST
Hy@rd;l’}&iutﬁfate?l}idnﬁlactdl@ bAAPEIgSAdchEli@dsor y ORN al one or

t he ast er adj uvant al one. For exanp
‘the iéﬁlyf Yk cglépﬁ RO LFRCTFRY r §6 hamoRo @S saF%rﬁebaners of
ViRy1BHPérided) | NiARY PVRTREIRSUNAY b8 hi98ud dbgPltes EHon, cross-

or it may provide & nore skewed formof Thil/ h2
lindhersd Feriplymies somposiion e kot e art andiass rosivred ed
ihdudehg@rt will recognize how to sel ect individual
cormponents to promote a desired type of

i munBely(Frhydroxpalkanoates), FHLA, wraipeiissier bpmnpolemgfk@wedo-

p ;‘gr : ?@%drrﬁﬁr lt%x ?ﬂ;wlg%zlgr%ﬁ%ﬁ tlgﬁé\ 1:sr I&Lm%@&JMn?Ja? 3-
hydnpoziktanoie frégmentmnbavidg froan3 mﬁ& cadbbi mnmatunys CRNy(if—

hggj‘r’%;{?%fﬁ%ﬂ'e? PrPh Us 1A ? r?'nggrj tﬂvﬁgtg dpd"’%%@ %l%%glcaell

a cyt oKi ne. ne e
etxamdrsby ivmmussnmrmmggtrugat eAqfure PE1B polynes id irbhateq;rqumer

h nventf on E) e t oki ne %t oki nes ar
%F{%ﬁ %%%Pé}%?so é’ﬁ%“eéfl% hRE, BBy RERi 1y at
ttipaatats hat ks oﬁﬁmnomdca\bew ki &Eﬂpeﬁd’tﬂrb dt mune

r t t nes l.a conmmuni cati on et ween
c:?fs‘sfﬁvfi?ﬂ@e} %&@ﬁ&?&”ﬁg@nﬁé@% hEPPWR RPIYgstgE homppolymer

cBPrRMACRbEM vhfts be fictE beid@) flvaria sl stefoobBaH] atye their
functiaon and ‘proliferatign. Categories of cytokines

i ncI %@Y%?@abaa‘td@fs arehemoRalymatsns orPelymsrse lingsraribrgnched,
cBBHrRIY Kexdbslof RAHbR!PIn Gis SSAREIMS 14 BRMB mnkag@s The

sti rrul at ors of hemat opol esis. |ncluded-anong cyt oki nes
pab@avﬂta@ﬂ%ﬁwwﬂeéalb' conftgin varipps gddifipnad groypspuch gs geylamido
g%{up%hsdlﬁtz estblg ugié lcax%ox&i-rc k&fer %Ilouﬁ 3}1 rl]a%qé:ﬁ xtxy]cxﬁcyl ether
gg[@lg;;an@the mge Sugh @yhomﬁn@mm@r =5 pregm;mg kphessccharides

‘ d%ﬁp@d ﬁo}rwlé&)at%n%i R@%Eéi\?&glbj al Ml? 11Ltr$ir.1&%/§ll gln d’ l%&)ile:tion of

calmminge)otﬂz@nm)lqas wmabcmdm hmﬂudwatayllatetbdemmimsi bfigellulose

IF a N b), type 2
an%g af‘f El 5 %%?éf\f‘%slme? i ?P@g‘?eégf‘s factor-al pha’
( TNF- Pl@txcmemmfcbemdag cgmpmmimsfaamm to bduse dobposition
and various col ony. stimul at fac ors (CSFs), )
PEr e s of gV Joly peRa e st gt deteriae the
ghREPanéitib ferhphtur 16 thd @B 1 yBRer mm&taam&@éw Mlafaﬂlg 8k
the invention plus an imunostimilatory CpG nucleic
acid. In one enbodi nent the conposition is a conjugate
of the imrunostinulatory ORN of the invention and the
CpG nucleic acid, e.g. a RNAI®NA conjugate. In one
enbodi nent the conpositlon is a mxture of the
i mmunostimul atory ORN of the invention and the CpG
nucleic acid, i.e., not a RNA:DNA conjugate. An
i mmunosti nul atory CpG nucleic acid as used herein
refers to a natural or synt hetic DNA sequence that

N o ~ P~ 1" r 1. i o, . . . o



and NK cells and induces |IFN-a; this class has been
ternmed the C class. The C class CpG nucl eic acids, as

wo posenihar act eri zed, typically are fully stabPCT/E8z6/045200
include a B cl ass-typesequence and a GC-rich
pal i ndrome or near-palindronme. This class has been
described in published U S. patent application
2003/ 0148976, the entire contents of which are
i ncorporated herein by reference. |nmunostimnmul atory
CpG nucl ei c acids, al so include so-called soft and .
CEROSEHIT meﬁ%ﬁﬁﬁgleéné amanaale tg Profesingall, PSRRI or
HoRin® abRiticiabiklakC 8hicaNy A0QB4ALABRY BfedihR BRbidiftions, and

contents of which i's incorporated herein by reference.

- Spepdiggian Bagobenirused end desingd pronaitien ofthe cpmpavrdedinplymer
i%‘&gQFati'oHQ, 1B efs Gy Redat é&i&eﬂtfratﬁkgﬁ'q%ﬁz?{énr FAHPEG by
and nucl ease-sensitive 1 nternucleotide I'Il nkages; |
weigheofithehwpliistitigedpolymepel ipfindérstioad dwt adepepdisgtondhed

j Al ul - Al so provided i .

RS REREMIP RS Bl TR S B ey
physicahamhtricohanptal praroidsarf thelpempotindediyet yher, hdwelltasehanges
.agjuvant i s .a | ppopeptide,such as PanB a cationi.c
B Fenbi G oL B Rpoba iyl b ot bl B pasabif or
Etiohis @8sqRl Gladdt] Weter Vapod) e RERGEcoBPbuhde 1€ MaQshidesiood that
is a cqgkygﬁte og‘the i mrupost i ,Iatprg ORN of the . .: :
TIABAEPIS AP RESOTREF cayPrvsntm vAReus Rirars vith additinns!

" RERALINAP FéVihe SeparatRBGIMRE ckfalatidol HiBSatA® polymer composition.
I mungst.i mul atory ORN of the invention and _an antigen.
Surh-asdditonah compotndssap dpdydr YaisdnqrganifEnfor g Bller
ARG o HE LAY, (RIS 2Rk RS, IpiERlehtsa@hbifiSBrs, lubricants,
receptor or B-cell antigen recéptor. The term broadly-

- gntiomirreRiahadditiyese aed thedikeeul e whi'ch is recogni zed by a.
host 1 ' . @r e i
goner STRRas ént B Aty Bk 08 il LimefBY bERE o tomppratures
thattara ebgve prlotlewnks mebingmmpnt afebs ppbmidrd ®@asticizers can also be
’ : | veag ) . < ept i d
BRLITRASIEh D o SRGRI THHOE SERME PRLES vaiElorst
tectinequdsder indrmaiukingpl asticizes cothp@indis, to gloiyewdri oingmsitions are
189%X§aqﬁharidES; car bohydrates, viruses and viral -

8) 1n the art . ; .

extracts, ahd nulticellular organisnms such as
par asFérase aplasakizersgesrapolNdstofifesniat(3) @) agepreferably

t haj e _protein ol tideg, o .ides, suc
ssltetegfEn e SR S BE e Gl ab ineit o ptasipag atkvis,
dhd Preferdbil g €3C,, ABbEIRE ShoiBE £fos REGindi e dp¥nd B8 kiwdsolyhiet

are %t Ilntted.to, can%gt antugens, whi ch ingl ude

selsftedtog Blasticigaiomindean e dnients ERropirtics ad apRlicationer

cel | SThetgBieMN abtaBRYIEGE2ddUWRE 6 fdRalINED, MCHRPES) aRduseful -

"nol ecul es expressed in or on_mcrobes; and all ergens.
a8 PeRsfigizy PompeyRdsi fay BX G, BA(Frhydrexyrikagnases) pely(lgctate), and
VRHOYS 68/ XAReHAS FollyAers a@&%béunasrﬁﬁshhgus(sggsm& &) Gre

al 'ergens. The-ihvéntion in one aspect provides a use
compatiblenith deese palyanes gcroRi\r bfoadirenghoBermcentritiomst he

[ : [

PO R ot (RGP o k76 MRy oLV G g
Plasti cipespaithagubstaatial icnstenToffreehpdwxyhgloup @se pérersityepot

f. cling. an i st ator N of, .t he i.nv Lon .
it B TV Rt oB O e ettt g PV Resin. By
sefetiingaitigys R® pibR aoéics Gatigreactasptabl i tharsyhdesis ff these
various enbodi nents the antigen is a mcrobia

antigen, a cancer antigen, or an allergen. A

“m crobial antigen" as used herein is an antigen of a

m croorgani sm and i ncl udes bdf is not linited to

viruses, bacteria, parasites, and fungi. Such antigens

i nclude the intact m croorganismas well as natura

i sol ates and fragnments or derivatives thereof and al so
synt heti c conpounds which are identical to or simlar

to natural m croorgani smantigens and i nduce an i nmune

e o

o o o s - r - r . e o



strains that cause gastroenteritis); Togaviridae

(e.g., equine encephalitis viruses, rubella viruses);
wok@viogiing dae (e.g., dengue viruses, encephal i PCHUS2006/045200

viruses, yellow fever viruses); Coronaviridae (e.qg.,

coronavi ruses); Rhabdoviridae (e.g., vesicular

stomatitis viruses,rabies viruses); Filoviridae (e.g.,

ebol a viruses); Paranyxoviridae (e.g., parainfluenza

Vi ruses, nunps virus, neasles virus, respiratory

|aI rus C}thonyXOV|r|dae ., influenza .
e%%ﬁse iyis a %}Ph g fmetang the mmrgawﬁw piasgcizpipatnly in
Wspeti @s beﬂ"ﬁlﬁ@x@iﬂahﬁﬁ %Sop%ﬂ%s Mﬁh 'b@st‘ﬂoHtfaﬁﬁ?ht but also jn respect to
Arenaviri dae (henor'r i.c fever viruses) %@OVIrId

l&merrmewme% eftheges ww@ly@eamg iy acvme@bégy fo m01sture
[ V.
el %\Sl\\‘én@sa%atéﬁgﬁém?%/v R ahd G@& 44ERAh ik h, VDERKing on the

ar vovi ri dae par uses povavi ri

desaned prewraties, gompoupds Wnanvhar(ﬁl)s €4)) and (fe) cun bk dael at various
SOREh AURROKIUIED beroldeh BIN sbY SR wellF BEfe T18RIcEa polymer
oymhpesityen. ocdoweser m/]syi)a)cncd:im lGVSutfﬁdaﬁt t@\pamldé a W IZSMSE)Swelght

uses, I ri.doviri
YRS 0 MRS Senhfnt lobSEE by nd ORI i i gnus
¢maip. ysefili qnois;tmmhcogcbmﬁd)snagfsntISxe@ﬂasﬁbiZﬁﬂbérﬁf)mnds (3), (4), and (5a)
en e halo at t'he %%snt of delta heﬁﬁ titis
SPyiyaeqTapgiids ot 2 mptes. We UigaftpEes gomprising

MhéIUISI)isndiihﬁ‘s ﬁﬁ@ﬂh $n e H08ch as @Qﬁnat& aRPAlphatie dfc%hﬁﬁ@h&

= |nterne£a¥ nsm tted; class parenterall

FSterRrEROK e sy cenides, apd fhediks) - Nor wal k and r eI at ed

vi ruses, and astro viruses). Bacteria are unicellular

gani-sms mhlch nultlply asexual |y by binary fission.

: 15 of polymg shvcerl dendimate Ketal sampoeupdsfrpm the monomers of

ﬁ@&gn@kpgy, stalnlng reactions, nutrition-and.

netaboli Cc requirenments, antigenic struct.ure, chewnca

conpobhe Fepowrofemeuiad Shanbiheppmmanteof formataed) and (4),
f

RS P rEp e MG ABRLRS. HIEE: et hispy et o

(@bh(ﬂia)l, (@3)) %mnbecfurﬂedpdympzecato psmdxc(e\fbba Ivanety of co-polymer

PR BRESE L ecR L BB B8 050l PR o

staining reactions intoftwo cl@sses pf organi sns,

gram positive and gramregatifve refers to the
met hod of staining whi &S @mohl y| perfornmed in

m cr obi ol ogy | abs. Granpositive o Isms retain the
stain foll owi ng the stailning procegufe and appear a
deep violet color. G anmmnegative or iéws do not
WiEk&hty 8 ifleglt but take up the counter-stain and

t hus appear pirnk. Infectious bacteria include, but are

not |The Q)@&Cﬂ(@talgacanmm@gmomlds aﬁ ﬂsrgnﬂar(i)(midt(ﬁxmare particularly

I t
sPRSHE i usc o BBRREIAL o8 LY Sl e pRtim iR,
canditlsusr ePedrontiigorspee wel. kn@wmnnnb@axtt iaxié abki @i aa yield high .

Sl Rl GraEss b oSy R i elentBhies i the
n@nﬁl’aa;lnﬁmglﬁf varforstpltiss BRCHiBérk 2 FoR 6t 4HS1ePULS aP&eRRNos.

5td%|§lg‘{?§ ?ég? 8’3@' S%gggﬁ% "ﬁ%lﬁﬁ@b% Pﬁ?rgt;{n%%gﬂam@rqfasaéqwts

ah@ nfbthod¥loflud eiiedd 16 Fdr ngdtit Whin Mol et 35854 Hf &lriod¥!

kansasii, M -qgordonae), Staphyl ococcu$s aureus,

Nei sseri a gonorrhoeae, Neisseria neningitidis,

Li steri a nonocyt ogenes, Stregtococcus pyogenes( G oup A
Streptococcus), Streptococcu 8a.galactiae (Goup B
Streptococcus), Streptococcus (viridans group),
Streptococcusfaecalis, Streptococcus bovis,

St rept ococcus (anaerobi c species), Streptococcus
pneunoni ae, pat hogeni c Canpyl obacter sp., Enterococcus
sp. . Fbenophllus |nfluenzae BaC|IIus anthraC|s

o o

o o,



Fungi are eukaryotic organisns, only a few of which

cause infection in vertebrate mammal s. Because fung
wae@7@eddas yoti ¢ organi sns, they differ signifiBenuk3006/045200

from prokaryotic bacteria in size, structura

organi zation, life cycle and mechani sm of

mul tiplication. Fungi are classified generally based

on nor phol ogi cal features, nodes of reproduction and

cul ture characteristics. Although fungi can cause

different types ofdisease in subjects

lactanss pad oxiytues ergolsSTailarinin é@ﬁ?f&f’l&ﬁ?}é% o, dfegift1-8648)
@g&flng %ﬁcﬁﬂ%f domlﬁi?ng ahd QﬁaH@@ ﬂn@pcbl Sizir@ndietanones.

st'ances, suc Amani't a oi des toxin and
Thhse ¢cmdamns apd sdiabysts hayepers Snwddo slﬁ?%b%tha@elmematwn or
IR g §8rm el
P mi e on KRN P doABRRIG'S slfor RERoTorm BAtredly
 aRawsens kethbaster cmpo‘@upﬁs of glyaéroil ahd baviabinate cppipmging the cis-unit
syste i.nfec can ocg in _no
of iyt DA pRBTTEh e o P P B “AF e potymers that
chi 88 uBhldea lf;catmdcticrauyr&mmm@mmmm beubgleptaessEigextruded,

ost_ common fun nts causing prinary systenic
cagis gk 1odls t%ewa% é&% Rffyces, Cocci di oi des, and

H st anasR t%‘l@’fﬁé}sfcﬁﬂﬁinsﬁ@uﬁé fgit op frhtula(Gtare not limited to
infection in_ i munoconpromn sed or _i muno
liyiig BRIV ARt el PBOTER ESIFEL (3 PR SR o (D AN GRgabe converted
- 18 h?éfﬁsm CrYRIRGRGEIt 1BRRLAE TRA S fanithly 66)I OUS

Asper s speci es. System c fungal |nfect|
nomasdwanm eeection in e Prefencaiplor ffabl GAHYS t. Tt art of synthesis

2L géétﬂ% 'gp I EheddBol Rt d bhE Sy i le¥tFSuitable

tract, or iIntravenous: catheters.
~ cmm argjmownf 1t hdsceen Gprnc-iat weny: kuewd CBiplYsts iogfjp synthesis
enlc f | £ & 1
o? fore g ers. %Inlgs'ﬁg 9&{3 H{%%P 8)5%@ E%ﬁg{'ﬁkﬁ?g r?t Ile%(%‘hg&ge; e & formula
(6Xt Nbﬂaﬂxmﬁn g feag@ples ol emtahlmvaaslwsta 1mﬂudimelkah and tiagsjtieral metal

i RoaS PO P ity ST Sre IEE PR o i, i acigs. Further
e&ain fes 1ﬁblﬁeasa$ommla¢seﬁtmmbmfmmgai (Il)moemtqagen Other

i nclude a illosis, a CcOosSi S 1.

demiisioBs 2L PRRREI e MBS of Brtigng cLbe! ¢ B kb Emple, i
I%ﬁ’éléltﬁﬁfég ?@{lf‘(dnﬁs N&? nag,taB3 896, 4, m?cs'x,om)s ﬂmgaozsl;@mr 5,095,098,
nai and. skin infection

5,5H0 Y 85208 2%, 5033 gfzga,%gég 32426'5'6'50 315%5,545, 6,828,272, and
R S0E Gitdl @icflgRycosi s, di ssem nated Penicillium

mar nef fei, , phaeohyphony005|s rhlnoseorgd|0|5|% ith

spor oFq edipReunds & dormuladA) 4afl {4) BIHiT Ve EFIEPYRds Wi

dHnEY 3L o F}rﬁﬁﬁ%&@@é}&%s@@\éﬁc@ 8EBaJ 386, l(h?j and (4b) are typlcally

extensive in the Ilterature % see

mﬁmgmemvnéh@me@ﬁwf agifectivs guantiygf p POQCQQFeIEFT‘?%FﬂaIYSt

an%%?fldelt O detibls rﬁlo@@ﬂ% e ifie Pefméf@l %b ah %1&3%6?5%6 QH) or an ester
rncor por ated eference. Each of the foregoing lists

(RECOORY ﬂolyahsmbltland Fios polymerizaonefithese pemppwinds; Hds pigéerred
sed herein e

G2 TR Ay i s o

i6 QMR QuieTdired tedt tl&seaerpﬁ'ﬂbnﬂlda RFCO@Rhanddor @ﬂeyah@ppre(DH that
mhlc is associ,ate

unor

ring e RBR B oD PRy HIUE BT T Re LY e Hboting
expressed on the surface of an antigen-presenting cel
in the context of a major histoconpatibility .conplex
(MHC) nol ecul e. Cancer antigens which are
differentially expressed by cancer cells and can
thereby be exploited in ordert®t o target cancer cells.
Cancer antigens are antigens which can potentially
stinmul ate apparently tunor-specific i mune responses.
Sonme of these antigens are encoded, although not
necessarily expressed, by normal cells. These antigens
can be characterlzed ‘as those mhlch are nornally

g L, o
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MAGE- Xp2 ( MAGE- B2), MAGE- Xp3 (MAGE-B3), MAGE- Xp4
(MAGE-B4), MAGE-O, MAGE-C2, MAGE-C3, MAGE- (4,
WORBENEH)YS GAGE-fam |y of tunor antigens (e.g. PCBEEEH06/045200

GAGE- 2, GACE-3, GAGE-4, GAGE-5, GAGE-6, GAGE-7

GAGE-8, GAGE-9), BAGE, RAGE, LAGE-I, NAG GnT-V,

MUM |, CDK4, tyrosinase, p53, MJC famly, HER2/ neu,
p2lras, RCASI, a-fetoprotein, E-cadherin, a-catenin,
b-catenin and g-catenin, pl20ctn, gpl 00 Prel 117,

PRANE,. .NY- ESO- | g?cZ? tgﬂe&%rratous ol yposi s col i

BRI &f HheTRpRgmers gf forpul i pRddor <5 §0 thit Bteysen bgiremoved
OiiESeasGHonRe HoBRGRARM foRsiriesolyief. 2l product s such as
humané[ﬁ?pl |l omavirus proteins, Smad family of tunor

ant i g Palyperizatipn aeactioys extbeietitind ebiarthaptesease of an inert

(TN 12 o) B PRR R G S Vs

by@rlolgmns Haiogenated hydronasbonmamt etterbe | niti ng. An

"alle I abl

or ovol i iteein BLBlhe S R B, BoBGRRY 6 e dogrecor
pelothecizaben aiid thg Etermhaiﬂlﬁngmhe snalonerausadlis tlsiceynthesis.

t hat al l ergi,c or. as res onse .in a '
suscegt%l%b %gggt%l %‘H 1ypeio} nggﬁﬂ’é&? cYP ‘P?‘H‘% the unit of
fcmtmilat (@Vraw;r]e uMu]tae lp?sb&hér&r glaléhdmaﬁl vith \PRGE f)b@frﬁeaﬁ eF%f

an en ich can tri response ic
BB P Sy SR o s Fea oy Copoliriias ghthues BHA,

PH®, ahd PLA) And palyvsmhuﬂ@emlch QB Scylh 3R u¥ES PGy, plasticization
?’gl mal dander dust fungal spores and dru

thets PIVIRETS: Bhefsprdstal Poharers oF gbﬁ?‘f?élarf‘aﬁﬂn‘éﬂda*ﬁﬁh

ahp1estgens golahed @yeahehinSevielichiderd@rel Borak fRlnk Ry\fn@ﬁ or.soften
Cani s, (Cani sfam liaris); Dermatop

e Er<isal Wik S Bghr Saelting phie)Andmerfogbibainier inort atmosphere
ﬁ@ PRRIhzE Shy d%]ﬁﬁhﬁn{ SYHE gﬁg@nd&rﬂ] c&e?ij Oélhg?mzatlr%n with

ol |Um eg Lol |Umperenn
@e‘ﬁ)f‘ﬁﬁﬁ@qr’@s G@i’ 9se breesanpipdeid odih thﬁxl aikpfiasolgent that is typically

&ﬁlc}xfeﬁ e Qhéllnbg%x{&%\%ble 19 Shtairfda lﬁ?sglc&%g %omgosmons may

gul ti nosa etul'a verrucosa
qani@in eeer addiglyes ichas (s@bélizars)iopapnicAnt engsiiafillers, reinforcing

(R e 1T DGR oimpap B s e

roigmBey haying ¢sterjkethdiremaat ulitadf folrhal (65) @an b8tadt behladed or

| )es R IS It|f| Cupr essus
SRR Ol Bert, e, PP, PN s BASHE SR Gis Saben dhatare
t@njenls ssad mqﬁbmm@rmbus dbhiﬂsluﬂﬁr 4sd (ll&ilﬁt‘ﬂal PHGHUREY #Sm other
sabi noj erus Vi %3}§| ana, _Juni ger us _conmuni s,

@?&%Bﬂﬁ%&éﬁﬁ’ sjtions pf BIC, FHA, PHE, BL.A. and pabyapgcbprides.

Chaneecypari s (e g., Chamaecyparis obtusa);
r| bl anet a amerl cana) Agr opyron

21 corgpounds QX]MH}QI’H}aI alpha-

cgeﬁlesal e); Tr|t| cum (e g., Triti cum aestlvun) Dactylis
" (e. 0. Dactylls gl onerata); Festuca (e.g., Festuca

el at i %’r hsg gmbac @eﬂtﬁbﬁﬁpmﬁgﬁgoﬁmﬂ%@(% ergcastsd Wwith

( v
¥SRRs. S)Prae&ﬁtt)}exoggﬁctomuﬁa; of f&}xﬁﬁ'% (HSrPesieds Uiy figs acids or
salts.nEha epiidan are cpoxidey ¢ﬁmqmah elpharod¢fatsi DFA0) dgemsddised
L%g rate EtgsdE dsesggﬁpa) Phl eum (e. g., Phleum pratense);
alaris . al ari s.arundi nacea) Paspal um (e. g.,

Paspal um not at un); Sor ghum (e.g., Sorghum hal epensi s);

and Bronus (e.g., Bromus inerni s). The invention in

one aspect provides a conjugate of an

i mmunostinul atory ORN of the_jnvention and an anti gen.

In one enbodi nent the |mmno§b| nmul at ory ORN of the

invention is covalently linked to the antigen. The

coval ent |inkage between thei munostinulatory ORN and

the antigen can be any suitable type of coval ent

| i nkage, provided the inmunostinulatory ORN and the

ant i gen vvhen so JOI ned ret a| n measur abl e functl onal

o g,

. o



present, is contained wthin the delivery vehicle. In
anot her enbodi nent both the i mmunostinulatory ORN and

WO b@7aptiigien are present on or in associati on RMT/HSA06/045200
sol vent exposed surface of the delivery vehicle. In yet
anot her enbodi ment the antigen is present on or in
association wth a sol vent-exposed surface of the
delivery vehicle, and the inmunostimnmulatory ORN is
contained wthin the delivery vehicle. In yet another
enbodi nent both the i munostinulatory ORN and the
ant i o firstfsenof Iiegtaioni moduas catetk famed byrthareaedompt hi n
t he de e vent

e e I e T S

fopmuld /)i nvention. .1 n one aspect the invention provides
a nethod of activatingan i mune cell . The net hod
according to this aspect of thgx%nxﬁﬁzion i ncl udes the
step of contacting an@thmune €€ #, fMNgkEro or in
vivo, with an effecn a conposition of the
invention, to activate ghe i nmune cell. T
conmposition of the invention can optionalt’y include an

waeltehrgkﬁ is d\ﬂneeirﬂﬂﬁ’dﬂ@edﬁbﬂ cycﬂi& aligg @r hikeaynarydf #alkyl, or any

SKoihav R SHAGHE U B PR VEeBGne et ot Cpifgo fhear kol

pfe%pdgﬁy axStemMinesl 4@, Wi thout limtation, dendritic-
(DO, natural killer (NK) cells, nonocytes

z rrac r Emﬁ%tgé@ s gf fommlcl) @k PRPIG TSR fheek2-cppiidpnof NAO
h&8h § ruth YgPhocytes, and precursor cells thereof. As
use ereln the term’ effectlve amount” refers to
‘that anpunt of a substance hakg S _necessary or
sufficient to brlng about a tlesi ré& bi.ol ogical effect.
© whBreRd %(e § L ¥e Apidy ﬁ(ﬁ?ﬁ] ﬁﬁtprgﬁ%lﬁq che,) fifeak %ﬁcyi 0 an
anmoun adn1n|s9ere I'n’a single adm nistration.
- used Teraimpounfeof formulaa@) ameectaﬁ Withitha éompund&féffengula
Q |nd I [ tate
<%)hn (PR3P b TR F e o RSNy 3 Rk UBRRRRE T
"act rl\mtoallgncatmrsm foraerdtingrepomides lmtlhthb coinpdund n@fcfmnhla 3)

. a nting a nmun e

U VARG A LR BOTo P LPaPE oF'o Sa) CRupEae: B ety
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cyt oki ne i mmune response. A pro-inflanmmatory cytoki ne
i mmune response can include expression of any of
certain cytoki nes and chenoki nes, including |IFN g,
TNF- a, IL- 12, IL-1Q 1IL-6,2land any conbi nation
thereof. It specifically excludes IFN- a for purposes
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activation. The invention in certain aspects rel ates
to conpositions and nethods for use in therapy. The
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enbodi'ment includes an antigen. The angi gen can be.

separate fromor coval ently i nk o_4 ORN of the

i nvention. In one enbo t tihe nposi@H on of the

i nvention does not iR ﬁherédé the antigen. In this
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subj ect either separately fromthe conposi?i n of the

i nvention, or together with the conposition of the

invention. Admnistration that is separate includes

separate in tinme, separate in_|ocation or route of

adm ni stration, or separate b® h in time and in

| ocation or route of adm nistration. Wen the

conposition of the invention and the antigen are

adm ni stered separate in tine, the antigen can be

adm ni stered before or after the conposition of the

i nvention. In one enbodi nent the antigen is
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deficiency include subjects having an acquired i mune
deficiency as well as subjects having a congenital

WO pomane2138/ st em def i ci ency. Subj ects havi ng acqRCT/@82006/045200
i mmune deficiency include, without [imtation,
subj ects having a chronic inflamuatory condition,
subj ects having chronic renal insufficiency or rena
failure, subjects having infection, subjects having
cancer, subjects receiving immunosuppressive drugs,
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of ordinary skill in the art and are defined in
standard nedical texts. Briefly, anti-bacterial agents
kill or inhibit bacteria, and_include antibiotics as

wel | as other synthetic or natur al conpounds havi ng
simlar functions. Anti-viral agents can be isol ated
fromnatural sources or synthesized and are useful for
killing or inhibiting viruses. Anti-fungal agents are
used to treat superficial fungal infections as well as
opportunistic and primary system c fungal infections.
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of bacteria are referred to as broad-spectrum

antibiotics. Other types of antibacterial antibiotics
wae@7psadONM nantly ef fective agai nst the bact eP€BUS$006/045200

the class grampositive or gramnegative. These types

of antibiotics are referred to as narrow spectrum

antibiotics. Oher antibiotics which are effective

agai nst a single organi smor disease and not agai nst

ot her types of bacteria, are referred to as

i mted-spectrum antibiotics. Anti-bacterial agents.
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t he cephal osporins. They are sensitive to degradation
by bacterial b-lactamases, and thus, are not always

ef fective al one. CBphansporins, homever, are
resistant to penicillinase. Zhey are effective against
a variety of grampositive and gram negati ve bacteri a.
Cephal osporins include, but are not limted to,
cephal ot hin, cephapirin, cephal exin, cefamandol e,
cefacl or, cefazolin, cefuroxine, cefoxitin,
cefotaX|nE cefsulodln cefetanet cefixine,
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i nfections or Pseudononas infections that are

resistant to less toxic antibiotics. The severe side
webdeota1mssoci ated with system ¢ adm ni strat i BOT/OE2006/045200

this conmpound i ncl ude damage to the ki dney and ot her

organs. Ot her cell nenbrane inhibitors include

Anphotericin B and Nystatin which are anti-funga

agents used predomnantly in the treatnent of systemc

fungal infections and Candi da yeast infections.
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fempyle 43, prol onged use has been shown to inpair

kidney function and cause damage to the auditory

nerves | eading to deaf ness. Another type of

translation inhibitor anti-bacterial agent is the

tetracyclines. The tetracyclines are a class of

antibiotics that are broad-spectrumand are effective

agai nst a variety of grampositive and gram negative

bacteria. Exanples of tetracyclines include

tetracycline, mnocycline, dgxycycline, and

chlortetracycline. They are %portant for the

treatnment of many types of bacteria but are

particularly inportant in the treatnment of Lyne

di sease. As a result of their lowtoxicity and m ni nal

direct side effects, the tetracyclines have been

overused and n1sused by the nedlcal connunity, | eadi ng
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broad spectrum and exanpl es i ncl ude norfl oxacin,
ci profl oxacin, enoxacin, nalidixic acid and

wo espafobox@aci n. Nalidixic acid is a bacterici daPCBHYSI06/045200
that binds to the DNA gyrase enzyne (topoi sonmerase)
which is essential for DNA replication and all ows
supercoils to be relaxed and refornmed, inhibiting DNA
gyrase activity. The main use of nalidixic acid is in
treatment of lower urinary tract infections (UTIl)
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synt hetj c, conpounds ich are sim.lar, to nucleosides,..
SARhE L SRR o OH L PETET S D HEY FRN DR AT goRidized
&%rb%hlb 8RSl Ril, ¢ thelile. Murkeasiudes BT @GBS © Yeuseful to
thHe cell, they are phosphoryl ated, producing the

tri phosphate form which conpﬁbfs wi th nor nal '

nucl eoti des for incorporation-into the viral DNA or

RNA. Once the triphosphate form of the nucl eoside

anal ogue is incorporated into the growi ng nucleic acid
chain, it causes irreversible association with the

viral polynerase and thus chain term nation

Nucl eosi de anal ogues i nclude, but are not limted to,

.. Y 4 1 o s



contains lowtiters of antibody to a w de range of

human viruses, such as hepatitis A, parvovirus,
wenaoeneis us (especially in neonates). Hyper - i POT/INS2006/045200

gl obulin therapy utilizes antibodi es which are

prepared fromthe serum of individuals who have high

titers of an anti body to a particular virus. Those

anti bodi es are then used agai nst a specific virus.

Exanples of hyper-immne globulins include zoster

[ ne gl obul usef ul the of .
RN b SO R (L DA L BT
mglmnﬂa idescts Eﬁﬁlfé&:oﬁipbl&ﬂdis oF foriaelas9), (10a)eand (10b) can be
post - exposur e prophyl.axi $ of a subject bi
?%Bm@h gy # traﬁéﬁa%érlﬁpgnoe TEATHORE 4P B BRANO ygﬁg é’?{iﬂmﬁ if the
Ha@e&e%\f%%ta@yn@émbﬁﬂadﬂbtases ThetdnBmitasPeGna by of §ﬂutable bases
ubj ect exposed to the virus), and RSV I mune gl obuli

@@éveffimmd% aftrdkalt eralkelircard me@éSp?rradk@%lg)e%%k%li gyetals and
¥h Ii§gi nfections). Anti-fungal agents are useful for

& tteatment and prevention of infective fungi
Ant i - The gaﬂboag?egttogpan thesathastaidduess of mpwrw(i’wnﬂ khs r

' gchr IFtS t? ty Ie%Peir ﬁ%\h %1%? @éd t%gs‘ﬁg{)ﬁlﬁcw&ﬁ {0Frmish a
@mﬁﬁezﬁly, Iitkwhe al]dahlraadh a:hmbname cmmrmm salt eﬂthta@i,‘lcarboxyhc

- basi ungj-n/ ECB. . O h tis ents function by -
E‘EBI?%%TS fBving fﬁﬁ'ﬁﬂﬁﬁrﬁgﬂ Ir\%%g ag?y”@hese i ncl ude, but

- are not linmted to, inidazoles, s ﬂcFotrlnazoIe,
sertaconzol e, ‘fluconazol e, itracon zo e, ketoconazol e,

m conazol e,®and yori conacol e, as we as FK 463,
an"photeriM Y 38-9502, MK 904 gagari cin. K
292, butenafi neg (g gfine. ef antl-funga
agents funct.ion EE ﬁ@‘domn chi Ek(jk#%QH
chitinase) or |nnun (501 ©

.cream)- Parasiticides are ageﬁﬁilthat kiII'pgra§?%@s,
directly. Such conpounds -areHR 2nf® the art and are
general |y commercially avail abl Exanpl es of
parasiticides useful for huma m ni stration include
but are not Iimted to al be ZOlc&, -AMphot ericin B,
benzni dazol e, bithi Iorqu|ne HC chlorqu|ne.
phosphat e, clindamgCiT, droenetlng

di et hyl car bamazi ne, dil oxani de furoateée, éklornifhine,

e #ObndaOR ©r misugdcmgeﬁliaﬁ:dith#smhhlais@fasb‘dxyil ndlternatively, the salt

I Odo‘ﬂ'}ﬁdgok‘g?ﬁl?‘ﬁﬁ‘gfgbl Pz(ﬁge b& 2%@35 aire Obtgfi\afeld g'u(!h e%:t saponification

6Eihe @iduaadlies campobmsbaf fdamulai(8 Lwithrepsxidiaednmigipcerides.

R BP0, 120

By SBAE ebmpaiHE! &F fobitl AT YY) @I 1R, Lnkiq aﬂ) &kesalso be amidated with
pyr.i met hanm ne- sul f adoxi_ne, qui hacr g , quinine
3ANPREOT Y E?WGPWealﬁ}"&E’é‘i'Fa?fean %BﬁnPét‘Ff) ol

Sti boghUaARRLREPHITAIKER MR ARIISARN AnthY 6P aair@amum salts, and
suram n, tetracycllne doxycycl i ne t'’hi abendazo

amided af Bleccarb iyt asidsnt faelhe 61t Hdxa26k anﬁﬁa(b) are useful
Io'h dpnﬁflﬁ @H}fg&ant-mﬁat%eq{sgd B PRI ehhuih@bnd F €ati ng :

reventi ng autol mmune di sease. Aut ol mune di sease ’
|s a Ehassrf@#tamsslease@ﬁpm t}wc@rtboalvih@@@}ieof fermope (7a), (11),

e [
ERe 4200 5o SRl oflP Rt PRy S Rl 8 didnd FRIRHe o
ren} pH esoaﬂﬂ lE)a umeld estacteott, emulerffymgsstubm1ﬂlmsfoming properties
I Mmune: response i s nounted agai nst a subject's own
antigens, referred to as self7ant|gens Aut oi mmune
di seases include but are not 4imted to rheumat oid
arthritis, Crohn's disease, multiple sclerosis,
system c | upus erythematosus (SLE), autoi nmune
encephal onyelitis, nyasthenia gravis (M5, Hashinoto's
thyroiditis, Goodpasture's syndrone, penphigus (e.g.,
penphlgus vulgarls) G?ave E dlsease aut0|nnune

e o Y S




i nvol ves the secretion of Thl -counter-regulatory,

suppressor cytokines in the [ocal environnent where
w@e@nbiiasmat ory and Thl cyt oki nes are rel easeBCT/NS2006/045200

either an antigenspecific or antigen-nonspecific

manner. "Tol erance" as used herein is used to refer to

t hi s phenonenon. | ndeed, oral tol erance has been

effective in the treatnent of a nunber of autoi Mmune

di seases in ani mals including experi mental autoi nmune

encephalo %js éEA experi ment al aut oi nmune

Ay At BERFE egxf pde |ﬂpealgr8fm6ﬁ atigkaligarth migtzldopgnhe solution.
TR rhikedtl thomdRBRN ALl ARAL SitedtRb!fbi s inhard NERE

model s, the preventjion and suppreéssion of autol mrune

di.s ea@eﬁ%c%wdapé gambe hsed alend or inrvasinns genbmpecms‘ with -
BUEPGraciitfls GBIVaHlsab1yE SRPONSER %é%%tﬁn h&s o CoibiZh I -active

response. He conposIt | oh
anrd/mart @dltv@ﬁ dreyoeechral wetting egems thanpmmtute rhel\}batsb : .

f ul r, th at of .
L BORY e BRI i B | Bl e IR o fpic and
pérsdmaéaarengoaucsub;egmasimg\ptre@rﬂldmmﬁlrthe The. BEt-bade
acecor on includes the

di th
SEERA G ot & PR s shispeutos Sk ooy ia aveciifom the
@frﬁ@qmcmlmné ferinAae @R ELY, 19(0) Gdnd! 12¢b) dBHRAA QTS fitended

tre bj ect.. 'l n_one aspect fhe i nvention
océi ﬂa%z “M%ddﬁaﬂtqeé’éﬂlh gstablishied eepinpally by epe of ordinary
sk&lllls?ﬁfthe-ﬁhe 'll'l‘i%teﬂ'ﬁ,@tla@ EOELhRaidR fBNh%s@@@ﬁﬁ&urRi‘s t&ﬁ%ally range
nvenééﬁ%ég c udes -t he step of adm nistering t

?}E‘J% RB7epithp famulgied prasiuet.ve anount  of the

CONPORiHak AkoYeeh
ther apy to rree @WS@"@WH% oforitfilds G5GR), (102), (100,

anhiBe afdwet of dia ersapaundsf formigla (3)m11h@90x1dmedttng§ycéﬂ¢s are
Ao bFul 44 phe A9
R Ypﬁéﬁlg%%aif&. VG R A T A R, PR B
INﬁV%@Ph&ﬂdeprOV|des a conposition useful for t he
treatment of cancer. -The conpesition according-to this
aspect includes an i munostinmulatory ORN of the '

Carpehymiars ofiplycerot fnvatinateddtatawithtotheh rsehiineet  havi ng a

L e e et —
}raamgeﬁorm'a@ar{a)a (4), £5) alﬁie(da)] ané afy kRf&isoni s Bitreof, can be used in

ﬂgﬁrollp gromﬁh of .cells mh'cg interferes wth the

BRI DM DR B! #40 BPigRREomA IepStbhe art. T

}ﬁahem ﬁnmﬁ Ithﬁt dsbglyaiees fzélﬁfﬁj §1HE ltke l@éthl@k‘e?éalt unfs %‘f'f&%uﬁ@ fa)
lead to the death of

seed V|t s’ can eventua
G S L ErEPEt DDA REPFAS, sl ean Upiepriof dRaooahGs

coh@erhfi @it befla: §adtsfi catloARRRtidhicf ﬂ?@ﬂ%ﬁ&&erss&fﬂﬁanﬁﬁlae (3), (4)
Ieukenus‘ware able to outconpete the normal -
t

(Bl B9 67281 IE eRMPICHRFRIBPIURdS Selgpled drom vhsewhyolybyding

- a%“%ﬁ’gﬁ’b"@p@ocy{dﬁ?éﬁ"‘f%@’éﬂ*ﬁéﬁ AR ATe A PR i ng

deat ANornlirgiting examples of usqf@g:oéyhmncmam@ns melids, dihydric
|, r.esul ting
e Rp SO R0 B WL FRE31 9ol
dglieraply isoavnbidet sombithl rxypaﬂ 1 erythritdl ﬁeﬂuaeim}nﬁbl tthﬁ:ethymethane,

o ri r ARy ol subj ect

BT Pe g Do TR R BB eSS o
hboértoast-mmdepm@thxdénmmhmmp@ﬂoﬂs}hemhd h@ndsmeq]l&r
conbi ned use of nmagnetic resonance I magi ng 8

scans, conputed tonography (CT) scans, bl ood and
platelet counts, liver function studies, chest X-rays
and bone scans in addition t% the noni tori ng of

speci fic synptons. Cancers include, but are not
limted to, basal cell carcinoma, biliary tract
cancer; bl adder cancer; bone cancer; brain and centra
nervous system (CNS) cancer; breast cancer; cervical
cancer ; chorlocarC|nona colon and rectun1cancer

o o o a1 o, .
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The chenot her apeuti c agent maybe selected fromthe

group consisting of nethotrexate, vincristine,
wa@deoramies n, cisplatin, non-sugar containing PCT/US2006/045200

chl oroet hyl ni trosoureas, 5-fluorouracil, mtomycin C

bl eonyci n, doxorubicin, dacarbazine, taxol, fragyline,

Megl am ne GLA, val rubicin, carnustaine and

pol i ferposan, MM 270, BAY 12-9566, RAS fanesyl

transferase inhibitor, famesyl transferase inhibitor,

MWP, MIA/ LY231514, LY264618/ Lonetexol, -d anvol ec,

al - 99Exafﬁl}qRS4ff®\Jita’Eﬂ{@éimkabp atids ancjudek@hgfiee acids, lower alkyl

a (0)
SRy R MR L RRAN, LR BN ssomers g phihalic
a&aapx;mﬁu@ﬂﬁmcm@ﬁﬁa 3cid] itewinid/ficid,14hd iSOmES 3f nZpdihdene
641, .ODN 698, TA 2516/ Marmistat, BB2516/ Marmistat,
4’:6?5 ABlicaeide3  PD183805, DX8951f, Lenonal DP 2202, FK
317, Bixambasiof bﬂﬁnﬁ?&ldﬁ&x@@ﬁ&@'ﬂﬁdﬂgbﬂﬁaﬁ .also be used as co-

Met astron/strontium deri yati-ve,. Tenodal / Tenpzol.om de;.
RRBYSTS: |apﬁsgb%fudad%%°m ighyoolis ey ArhySERxYPropighic acid, and

3C ﬁx,e}dx%mah&%eids Xel oad/ Capeci t abi ne,
. Furtul on/ Doxi f 1l uri di ne, Cycl opax/ or al cgracl itaxel, Oral

Tax oi Hlydspiyagiy can B fusthien exemplifisd by hydrogplataddisrivatives of
?aéﬁls(a%a‘&(eg%gveogp n8H8in gzﬁgwc%so el %9§roxylated fatty acid
%1 bitor, BMS-1 8275 1/ or _
QSFBII‘e n@g@ﬁhug pokyhyitig hydmoyghderpvatiyves/ ki vepinethe art have been

: @lﬂn{ééi@? %& ﬁ@@gg{ Hi %E%fﬁ{gp c?c{ #‘?gr@@nﬁ‘lo&?e or more

dmnlmmdls rlnhﬁngdtrhyldrml gﬁabpem‘lﬁaﬂh |0hameh1,ore of the oxirane groups is
Cael yx/ | i posonal

dox I b| ci.n
T s P B as SRR Gl e,
Ph ar nBuitlble ihydxﬁﬂyamm canhe ﬁeme@:temlﬂmed&%&nydrbkylated aromatic
ta| n,

53/ Bi s 103793/

?W]ﬂ %cb%'?%ﬁa st il BFZeie i ; Bl e prphthps acids,
&ﬂﬁﬁgﬂmﬁdﬁeﬁrquMalﬁﬁandlﬁfﬁmee seeds, CDKf4 and CDK2
i nhibjitors, PARP.inhjRQjtors, D480 xj fosam d
| o/ S EbFEde dediovanThp et BYer el 4 diovan-2-ones, epsilon-
dpEaIRERhé, WndarNaRkabid2 ikl bid\Qlitablesnalihiting examples of cyclic
Vepesi de/ Et oposi de, ZD 9331, Taxotere/ Docet axel,
f‘ﬁF"éﬂr ug of guani ne arabi nosi de, Taxane Anal og,
i t 1 ORQMBATherAklb B Tb ARk Fo SHERINA T IRIDRELAST @9krol

cycl ophospham de, Am nogl ut et hi m de, ar agl nase,
Igvslinate ketalsoomppising the raieeting upiie pf for@y atlabinvdudeagiompounds

phat e

SR O0BLT) o), RS0, b 5 gorb T bR

Fl uorouracil (5-FU), Flutam de, Myur ea

(hydr oxycar bani de), |fodfam de—n gren Al fa-2a,
“ Al fa-2b, Leuprolide_gcs rel easi ng factor

anal ogue), Lorrusti.ng ( J), .Mechl or et ham ne HC
(nitrogen nustard), Mercapt opurl ne, Mesna{7t¥ t ot ane
WRerBlr ROB)a lir¥at Q%ﬁrl&hé@rlﬁ dyelic afl5ll berlkeAR, allli £AMYE IR

Procar bazi ne ﬁ ozocin, Tanoxifen Citraté,

apkylggyalkylnand apg @fi%par Visrid 12ad theeths T isthideo semray #c¢ i-Feo linear
{AMBA) , Azacitidine, Erthropoietin,

Hexanet hyl mrel am ne (HW), -Interleukin 2, Mtoguazone

( met hpmea@dsmdtfhirhulgl(Yok abmipoundruwith Himgalr zslkyﬂﬁ@rf shorter than 6

Pt 8 BBy Bhepre i Rk PN S or SRR G fien
coutebpdrelindlitear tilkiys epotideoin a wiay edbstFitally s1m11ar to that described
i mmunot her apeuti ¢ agent nay be selected fromthe group
consi sting of 3622W94, 4B5, ANA Ab, anti - FLK- 2,

anti - VEGF, ATRAGEN, AVASTI N @Bevaci zumab; Genentech),
BABS5BEC2, BEXXAR (tositunmomab; d axoSmithKline),

C225, CAMPATH (al ent uzunmab; Genzyme Corp.), CEACI DE,

CVA 676, EMD- 72000, ERBI TUX (cetuxi mab; | nCl one-

Systens, Inc.), diomab-H GN -250, HERCEPTI N
(trastuzumab; GCenentech), |DEC Y2B8, | mmuRAl T-CEA, ior

A A




In one aspect the invention provides a use of an

i mmunosti mul atory ORN of the invention for the
w@e@pasals on of a nmedi canent for treating an aPCEU§2006/045200

condition in a subject. In one aspect the invention

provi des a conposition useful for the treatnent of an

allergic condition. The conposition according to this

aspect includes an i munostinmulatory ORN of the

i nvention and an allergy nedi canent. A "subject having

an allergic conditi-on" shall refer to a subject that
ab&veClor Itmplle)ba.ﬁlﬁpﬁ bf tie@iontponnd (2 (Dmr&lﬁicmsSﬂoythe reaction of a

exper d a reacti res
caparatAr o erlteTabf dpor S Sh SRS Sl ang
eﬁ@lé}fewlaednauav@é&ﬂﬁsmﬁg tﬂetrléadtﬁ)nauﬁiubpﬁe@mﬁe .
(aIIergen Al lergic conditions inclu fﬂt}g but %e Aﬁo d
| i'mi teRfPp ParReration fxergithe menpAmersolferpylag L), ( . agﬁ)’ an
agvaﬁa ond! dr%&‘e%oﬁ@@hﬁﬁ@ehé&éd SomPH)irRl a1 @Hbai and tri-

ticaria (hives) and food allergies, other atopic :
carmenyhc epigls, huﬁlrwanwgls,ammy@hq estEER Ganibe; acaw&ahiheémsusmg one
of Ffle Bl e St A0 RO BEAR WAl d LBl 55r bk BEEAkAonAT
epi 884 ¢ condP Tt on associ at ed 5ﬂ§duct|on of :
hanmpbtbdnms chmprisiagpbe tepeating unit aﬁ@mﬂla ndb¢ Bisulting, co-

E s al.
ppﬁgﬂeﬁg a%t g erfnéga o%g&%;nﬁ@?%ﬂ%&ﬁgﬁ %%Ft{enﬂg% gé}boxylg] golymers
can badinesr, bhdrched, mthr@haml pr edsshoked,iand cauharmdonheO-

dev t of .asthma. _If an aller r
PSS PSR S o B 5 ERRBARLET Betor
( FceR)f partichiar sterestemdaitiliay bﬂshp hyﬂro(xgl tecm[rmtedlgalymers and -
t he bl ood) or . nast cell dIS d thr hqut, solid
COIOFT SHPEUTE G SRIE AR LSt (ATt PSR {ps have
b%ﬁ?%&ﬁfd t@rbeaﬂeﬁﬂ %ﬁamangﬁ;olwﬂmaw polstieks with Wid¢lgmangng
serotonin, and lipid nediators. An allergic reaction
PEeRHES-when ti ssue- sensi ti zing i munogl obulin of the
| 9E tyRGypeRREShiMd fbIiBeR Hid mbtheddentheithirefayktion are known in-
ant i bod s ‘bound t'o nast cells_ and/or basophjls,
thtaxe P@fmﬁtﬁwqwm@rﬁ aye campayRdscpieiiceRionak indysiad utﬂlty, they
CEA _lafl gt ft?e%%tf'ﬂ‘i’é" SRR pol
fg I mul at e%g{)&méggé%b%f L&eth ﬂ eng dg)fl dgi t?ﬁe engpo er ean
hmaﬂamqeﬂmﬂyathbﬂhemglhéeleﬂlem a Hive fmda@eqnévoa@vwétwllw
t bidi
e oo BRI Sl VAR A BIl, B b AR ABARO BoRaiions
usedtd prepare melfmmhe&lpebmﬁrrmoms t he ot her vasoactive

Fouko P M I L L o PR i TS HERARD) i

wefuldbr mlaksng@oamdemhme paelyostd. | Eoroisedupabywrethars s’)'ntltvels,

scul ar _syst The cel. r. .
RRIEPERSOTRPUT PR TS TERE8 ‘fm'! 5 OB I g%gg?g?ap ey i a hb.'dro.xyl
1eRfARREeofh, @herﬁtxﬁmmmohwreﬂwdrgiylkgmdpme @eesentsort average per
trigger .its rel ease. eaction

Sy

SRRSO R RS SRS, | LS SR AY AFTPTERE O P ovt
thBe olﬁerrlimeh $%dMlbﬂ wilteataedst gae mdrrllbnidﬂ eeleetﬁatﬂo@m the
occurs along the respiratory ep elium 'the
SemelamEys o RoTSIRUESH REIOTERIAAT N ol Sk FHaE BY Bresence a
Ju?ﬁ&'éhpé}ﬁouﬂtfofta% ﬁdi%ﬁéﬁﬁél'yﬁj?dﬁ& §1bRoll Hhvht%m‘iﬂ &eRbieydroxyl
tract, as in the case of al Ier dom nal
grauns an dhatipelyherizatips pe‘zf}ﬁ%has wpdira Yc;anaweéafagureolecular weight

ONSonnf l; [

AR S00Ioh YR RRI By, R G 0 200 Pl B Bl g o more
can be severe and often lifethreatening. Allergy is
associated with a Th2-type of inmune response, which
is characterized at least in3%art by Th2 cytoki nes
IL-4 and IL-5, as well as antibody isotype sw tching
to IgE. Thl and Th2 i mmune responses are nutually
counter-regul atory, so that skew ng of the i mune
response toward a Thl -type of imune response can
prevent or anellorate a Th2 type of |nnune response,

. . P —— o "



corticosteroids, and prostagl andin inducers.
Anti - hi stam nes are conmpounds whi ch counter act
wohrewasiing rel eased by nmast cells or basophi | SPCTNER86/045200
conmpounds are well known in the art and commonly used
for the treatnent of allergy. Anti-histam nes include,
but are not limted to, acrivastine, astem zol e,
azat adi ne, azel astine, betatastine, bronpheniram ne,
buclizine, cetirizine, cetirizine anal ogues,
chl or pheni ram ne, clenmastine, CS 560, cyproheptadine,
hytrek i groupl, Ade rqmtmrrg polperization predudeaBirigmg the unit of

folng’i/ @agﬁ P8 aq or’ a?’m gﬁﬁ% c'r’%&l %gg’p%l sﬂ%%ﬁé@ﬁolymer One or

ine,
mitZef a&hlmeymamzamhmmt eomphﬁng tiekewminef formula (6) can then be
r.omet t erf enadi ne
el PO P BRI Y ASBCH R 0 PBE RO iR utyefthLoriFunics
%w/@ be eHvrs doensatPErodpd. SMIaﬁjﬂ guitgvleikoi games compounds are
onethasone budesoni de, . t hasone
@9%!%31% 96%0 Ifq yjpretheag st ?Séﬁpelgﬂ% mﬁﬁ 8"aml’les of isocyanate

cdehp AIFIsNREINAE aiidldyBRitg Bodpaaimishas Q@ﬁﬁyl%n@dusocyanate 1somers
corticosteroid having antiinflammatory action, it

‘hwm%ﬂsn%@rlngé%re,fnffltamréhxl?r&‘afélhs@ﬁwwe arqpélpwed}mcyanate
4.2°! TeReBi8ph |1§Q: 1248, RePalatkel IFurfheP b8 linitin ng examples
‘absorbed and it ong-fernrsuppreSS|ve side effects :
ofisoeyanefel eunparmdg wéudmlaﬁ@qmag@wemmmsv @nd can je phtained
g%gagtxgg SR ‘3'1‘% dfdvk t&ﬁséc&éﬁzﬂ& L8 Bﬁﬁdst \R/ﬁﬂta' ﬂ&@y}ﬁldlng lai6hol or a
r.astfima.because when m nistered | n corbi nation
pmliyhhdlac emirpo SNo-dimnithg exrnplay ehsuitahld polgisacysmate compounds
te d ate a | ow. d f
%8 r%c % %CL ucgs Q néef(}rec?rg %ggéc ah g%éﬁl\ﬁonﬁdss b‘tgjtgmeéﬁ b?%:e?chng
: oﬁ@bt m&sbﬁﬂmm«bly@ﬁnn mcbdudts cmm;gh;;n@lglsrrhmatmg wmitedf formula (6)

rush . (candi and
o dRPal AR SO TR ton Fede ot b 82 FRarsYPE ST Gnd an
idobyalabs e, IOsisanen r@ﬁrdahatasmenpbmmme sompobadsesan be
cat ar act fOI‘ mat | on, I‘OWt Iessli o)) h) per ensi on,
ohigined DY BE1AS EBPrOBKAL quﬁrﬂmﬁsrrg'?faaﬂas 8 % Ipgpmatic

& cBeips s wiihA 893) Raw Bas&'brh Bhisig 1dSeeDdat its of
B8 a4 i e e e

Am J Re‘ﬁ£ Fﬁ %
forgm! q@gmzr!scaum@ HAOP IR B RIS HRRS g e Wit catalysts

sxhﬂi\é?e?ﬁ tPRLhRatl Qhéh%%@mﬁi ONEn-Pinitifg €RMinPRGof @?plt%ltdatalysts
ot her agents and net hods useful for the treatnent

of

suitablerfor making thesprdrisogysratepprtpompas PichidedliButy! Hadpgerate, 1.4-
dpdfzalglﬁ g@ 2?0 A @A BE@visNEEDS, AR he TiRE. fl‘?&'?@a@tmn of making
accor I's aspect of the invention includes the
asptobpsmaazctmcnmpenq‘i frgmt ppelybydjeelcohehqomgprising e @rrs of .

ef f e
ERLEE (DN TR by o BRIRSLL 82 aind: o R Ak
optiavdl yas: @il ad tiefenti rod dltd regetBorsbp destilatiend ng ast hma.

The thod acc t hj f
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i nvention and an anti-asth t her treat t
ogmr%@pcywt%ﬁr@uagasrcﬁepreﬁ SRR R ebre o fore
[yukdtRRHOSS1 et 8bRpisifRbnebrd Merd wmviendf ormuiby (6) ber
preparat|on of a nedicanent for treating asthma in a

reipyeatative PRI IREr WJSEWE: t he i nvention provides a
conposition useful for the treatnent of asthma. The
conposition according to this aspect includes an
i mmunosti mul atory ORN of the invention and an ast hma
nmedi cament. "Asthma" as-used herein refers to a
di sorder of the respiratory 3ystem characterized by
i nfl ammati on and narrow ng of the airways, and
i ncreased reactivity of the airways to inhal ed agents.
Asthma is frequently, although not exclusively,
associated with an atopic or allergic condition.
Synptons of asthna |nclude recurrent eplsodes of

. g o o g, "



Asthma is a conpl ex disorder which arises at different
stages in devel opnent and can be cl assified based on

wo b@7degnee of synptons as acute, subacute, orPChUSINE045200
An acute inflamatory response is associated with an
early recruitnment of cells into the airway. The
subacute inflammtory response invol ves the
recruitnment of cells as well as the activation of
resident cells causing a nore persistent pattern of
i nflammation. Chronic inflanmmatory response is

char ag¥et F%@@%fcaurp@@éﬂxmﬁr cpediipngtypécally knomayfe therg in . -
A8 aANFPNrEBRA &y REESSd 1ﬂ@ﬂ]cféh.lsg%¥ ohé& EH’J ﬂ'xotﬁncatalysts known
permanent” abnormal ities in e alrway.

indbe ag andfonmievated temperpjuses. Nomdintitieg aepmsgma@iec emimples of
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xipedide fomyxgon of ihehdedsirdd agkwtesthadéqmﬂmer asd leedllgd tem}tdnauues

|n|t| t hnma.d ncl but are, not
eiort 0 8 b0 84 i I Corpghed & fbiep i Raltn. The
readtizal danrte, coadact&Dat teﬂ@)efmnﬁl’feh otstlicalfaNe spRstidiRngBhRR ver,
sociated with g Th2-t E nmune res onse mhlch
R NP pon AR oA ol MR bp GRHe Blywr
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-SFPRAE At B BOLYESthaRg POLIRSHF AGMBFiSIPRECRIfUAES of formula
(6?&%%&% fhadtidihnd f%REcRiful WAMBE: IRBAMI Be&E. Synthesis
prevent or aneliorate a Th2-type of inmune response,
qf pelxyaethgnepel¥mgy compasing gnits @ﬂ famuda(@)ie preserably aferied out -
lﬁﬁ@% Qﬁ)%tagtl afl? Qnillﬂl\fgﬁgé tﬁfn@ tlﬂﬁﬁgi gﬁﬁmtﬂ folfl\vakaé/r are present

thensel ves to treat a su Ject avi nd ast becau
thﬁnrcaiﬁal isdwpieally & keam phbmmmnwgmm eretthnmraahdalra'mlmkages

t. VA
12 0 Bo1y O B AP AR EnctBol ORI Vil obll more e
nrm@llam/eomp@mdsémobm ingledari.n conbi nation with an
aller a Sy ect havin ast h
" s keniBthefe BRhER cdIRSTE RN R st Gggn thus e
paémnedoan dagkeid o mmﬁd:turﬁ aqﬂﬂhdﬁxﬁﬂ potyweihana @06&4 thé®in a way

t naI nmet hods fo treatlng
PR A e TR R DO S KRR e grars, Polyurethane
l}hhcrﬁbbﬂﬂpﬁymghﬁé apitess {oﬁﬁar:ar hesh BOOYIR oRPEcSusN | rigid or
i ncl udi n al ed agents. Medica i ons

t her ents,
f'f%as}b?‘f ﬁ@dttﬁg‘fa?%ﬁ prgpargd @, @Péetg)éﬁ‘é?rmqp%%lé;?&ha{l@a
Ddpending@nahé SERifiepolyfitr ekmpséltleﬁ tﬂeyl taabl 8%, Afhded, or

Ion -teLn1controI medi cati ons. ati entstake the

Ry ShAR R YArieheet an@wﬁgde&qtoanerw pgtursafinishedypolymer
g@GH‘é evIRe F1GurBB AL Joy k&8 tcf)ﬁ’lbrx@i‘ngﬁﬁﬁt%'o? 6 Mhud 5 W8y contain

Long-term control_ nedi cations includ
vareys 3ddi i vasraenmyindbe att ssush onganic @bmorm¢ &Meisdpigments,
se.llan%pé Xﬁ‘tl-%%ﬂaﬂf@ ami Qll%om |, long-acting

- “bronchodi | at or s, suc ong actlng b2-agoni sts and
met hﬂlwmwmrn@gne aﬂm%mcbs@mrm& ingade. with @se of low-cost
or tin

IR 1 BREE e Eadt B0k o e W aRCor e resuting
polymtdrs, dstreby pffsringd hepst alventape yvhs'n den@fafemb&he known in the art

associ at ed ach of thes n e of the
Paf-‘lﬂﬁe?‘aﬂes e erpr?‘ﬁ PRGBS P Uﬁlge gé{ﬁﬂb n%}-@@swﬂﬂﬁg
péttolenip bet&dldetive@ind@nasé. hma.  Ast hma nedi canment s
i nclude, but are not limted, PDE-4 inhibitors,
bronehodi | at or/ bet a-2 agoni sts, K+ channel openers,
VLA- 4 ant agoni sts, neurokin antagoni sts, thronboxane
A2 (TXA2) synthesis i nhi bi t ot%, xant hi nes, arachi donic
acid antagonists, 5 Ilpoxygenase i nhibitors, TXA2
receptor antagoni sts, TXA2 antagonists, inhibitor of
5-1i pox activation proteins, and protease inhibitors.
Bronchodi l ator/ b2 agonists are a class of conpounds
mhlch cause bronchodllatlon or snooth nuscle
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Chronol yn sodi um and nedocrom | are used as long-term
control nedications for preventing primarily asthnma
W@ omperss ari si ng from exercise or allergi c syP@EI/ORR06/045200
arising fromallergens. These conpounds are believed
to block early and |ate reactions to allergens by
interfering wwth chloride channel function. They al so
stabilize mast cell nenbranes and inhibit activation
and rel ease of nediators frominosi neophils and
epithelial cells. A four to six week period of
adm Tl padyirethane pglymearakdmprising unisiot orawhi @y erealso
maxi i e hed  £¢
P ERARE Flcbie SiveF O RREREE 31 HeRnf BRI (kiR whe
paharébhnepagmens domnyod sing theyundts i érintuly )icanbbitteated hpf a trans-
nmuscar i.ni-c. chol i nergi ¢c. receptors. .Ant'i choli nerqgics, .:
PHOTGEER Fataty & RAT™ Pt Pe daerppor fbef SR aRRs A g e
fIRERBICATTR WA dfork @YEHoREro BY Jorihd®ld BRI(HYi(SRkhd (S fvaiditan be
bronchosﬁa$n1and do -not nodify any reaction to
regavietel Purtfigband yesised- | nel ude drying of the mouth and
respiratory secretions, ESAGPIGES Wheezing in sone
~individuals, and blurred vision if sprayed in the
Lxgmple The i nmunostimul atory ORN of the invention may
also dﬂﬁ BRI Hlinik Qkid & Ok RaridY, QWOFQM?I' D% PLFiNR.08 mi
renodelTng results from sinoot’h nmuscl®e” cel | : -

off con¢eninated; syHurp afidr ardiBerd of a-hepranekeste strpe in gound bottom
.l : |4 S ' .

T Vo AU DLIPSELY KBRS TIENS By okl reus

nigams b bedting iataoroj! @ fd wissrellnyeh farappraxympiely 2mhours or

EHI B 15 GIRARL 400w A0 G RORSH A e BUEBr iRaBrel ! $8H Seaction
B daup resul 11 ng FOm 1 he renpde I'ng process. e
© mhixtara owds ineutraized py@Reladditivh @f 0 g of calpivar earbbsate.ushE hbptane
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Vi dBBUE| Rl d-BRofalih, Yiofty-URE pbBmtE] cemidutiahatvneprided cofippuads
capability to pronote cell sqr jval, differentiation,

haxing sy bFal JRRFarge PHe PP dERdr i ti ¢ cel | s.
| mmunostinmul atory ORN of the invention also increase
natural killer cell lytic activity and

Exatbodly - dependent cel lular cytotoxicity (ADCC). ADCC
can b PgloFdmilymeHpddanti &1 IRt 10N YwsdRi¥sdddved in 80
conbi natr.on wth an antibody specifjc for a cellular

mplgfgeethang] cantaning Qdng af sedihm methexiden dhe resulting solution was
stiFEH RPRJoh it Patire Ot ivin %@msﬁliaﬁtcﬁ%ﬁ@tiés%f%&% ly&&b1 1o separate
conjunction With the antibody, the subject’'s Thmne-

omythe baitor and @ndbe wals RE Hie nepetiqnfigsk. cldielsolutipm was filtered

RO A BT ot ph el B PRI Rubiin RS0 migwin 2 2
of avhydroed petdssaym sipasirogen plospbate] diluted wathgdiOsmhafmethy! tert-
been .d i3ed | . t re L a
TN ek oB O BB bl ves
tiagit fibady.. MTBE and akcesa sjpshirsl Weze renevidi onlepraiice psesaure,

hod _f.or hancj. epi.t ope, spreading.. "Epito

ineaan b oBSeGe SR BICPErReSRs Dgortef? iR tat was
aghrg/@écsié? 'g%ﬁéli:rellnaw‘grﬂpiyt-mﬁgs gﬁe&?ﬁe&yt@d—m Arhel 1Yuid &las

ocused, domi nant i tope-specific, I mmune response, .
foRndioronta AP 5%"’6 ﬂ?ﬁ Z’F"‘ﬁ’é’r“éﬁ ! 3host 8¢ %, ofthe stercoisomers
o uRderhpind R eoonah Aty epi topes on that protein

(i ntranol ecul ar spreadi ng) or other proteins.

(i nternol ecul ar spreadi ng). Epitope spreading results
in nmultiple epitope-specific i mune responses. The

i mmune response consists of 34 initial magnification
phase, which can either be deleterious, as in
aut oi nmune di sease, or beneficial, as in vaccinations,
and a | ater down-regul atory phase to return the inmune
systemto honeostasis and generate nenory. Epitope
spreading nay be an inportant conponent of both
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The therapeutic protocol may be inplenented in
conjunction with an imunostinulant, in addition to

wo b@7ssisequent i mrunosti nmul ant therapy. For i PST/ARDG6/045200
when the therapeutic protocol is a vaccine, it may be
adm ni stered in conjunction with an adjuvant. The
conbi nation of the vaccine and the adjuvant may be a
m xture or separate administrations, i.e., injections
(i.e., sane drainage field). Adm nistration is not
necessarily sinultaneous. |If non-sinultaneous

injection is used, the timn y ¥ nvol ve
pre-injection of the adjuvaht\{ol by the vaccine
formul ati on. After thenHbher utic protocol is

i mpl ement ed, i nmunost i nul ant nnnotheradQ beglns The
optim zed frequency, duration, and site of-
adm nistratiqon wil'l depend on the target and other

f act ol StEgOIsRIYETs Of thecompaung ot fommHa (}4) veese detected as two
AP kEparae r '

PR RUBsht  GRch i o b A St
teegatien prgas. WElagapsaks bpd ﬁlq/\%élmwngamrewnt@ﬁvet Im@ss-spectra: -
adm NiaSiad LBl %fgbﬁc‘?elhh @itﬂﬁ%ﬂeﬂ?e@tlga%ydf

week or nonth. In sone In tances uration of
aproximately 156 miy depend on the | ength of therapy,
e—g-~~+t may end af'ter one week, one nonth, after one
yeary=<gjafter nuIFVﬁT"7%5?§°°T’“T?ﬁe7"rﬁ§TﬁﬁUé§'the
py may be continuous as with an intravenous

i mmunost i mul ant may*be adm nistered to a
field conmon to the farget]. For use in
di ff.erent doses may be negessary for

treaLﬂEﬁ a subj ect, depending on activity of the
conpeuRd; manner of adm ni stration| purpose of the T
i mmu=ZgHi on . : t herapeutic),

nat w-e-afld se 5 , age and body

wei gIfic-0 I ni sftiration of a given
dose=-can ingl e admi ni strati®n

in tIEesr

Too0o

1n|t=er el se severa
snal |ek- i

aL_spech FFT=+ NE&r$ Scgels
usual for boosting antlgen specific imune responses.
Combi ned with the teachings provided herein, by
choosi ng anong the various active conmpounds and

wei ghi ng factors such as potency, relative

bi oavail ability, patient body wei ght, severity of
adverse side-effects and preferred node of

adm ni stration, an effective prophylactic or
therapeutic treatnent regi nen can be pl anned which
does not cause substantial toxicity and yet is
entirely effective to treat the particul ar subject.
The effective anmount for any particular application
can vary dependi ng on such factors as thedi sease or
condition being treated, the particular therapeutic
agent being adm ni stered, the size of the subject, or
the severity of the disease or condition. One of
ordinary skill in the art can enpirically determ ne
the effective anbunt of a particular nucleic acid
and/ or other therapeutic agent w thout necessitating
undue experinmentation. Subject doses of the conpounds
descri bed herein typically range fromabout 0.1 ng to
10,000 ny, nore typically fromabout 1 ng/day to 8000
ng, and nost typically fromabout 10 ng to 100 ng.
Stated in terns of subject bdly weight, typica
dosages range fromabout 0.1 ng to 20 ng/ kg/ day, nore
typically fromabout 1 to 10 ng/ kg/day, and nost
typically fromabout 1 to 5 ng/kg/day. The

phar maceuti cal conpositions containing nucleic acids
and/or other conpounds can be adn1n|stered by any



type, or to the inmune system or both, wth the aid

of a vector. In its broadest sense, a "vector" is any
woeelwobra1Tapabl e of facilitating the transfer BETURE06/045200
conpositions to the target cells. The vector generally
transports the i munostinul atory nucleic acid,

anti body, antigen, and/or disorder-specific nedi canent

to the target cells with reduced degradation relative

to the extent of degradation that would result in the
absence of the vector. In general, the vectors usefu]
iAmase speayayR Pheorapeng siniiREvithrefopiiRp tmgof approximately 15.24
bi ol-ogi cal vectors and chemggl/ physi cal vectors.

Bi ol ogi cal vectors and cheni cal/physical vectors are
useful in the delivery and/or uptake of therapeutic
agenks<<0f the invention. Mst biological vectors are

used for  delivery efenuekeic=ackas andthiswowsd be
nosizappiopriate in the delivery|of therapeutic agents

t hat.sakejor that include i mmunostinulatory nucleic

aci dscobf) addition to the biologlcal vectors discussed
her eic@eoghem cal / physi cal vectors may be used to

del iateeot her apeuti ¢ agents incl udi ng i'mmunosti nul atory
nucl=eeeqci d¥, anti bodi es, antigens, and

di sor¢erispeci fi c nmedi camerifs. As$ used herein, a
"chetrfeealj/ physi cal vector" nefers to a natural or
syntt®etrge nolecwe, other than those derived from

. bact®T8BRogi ¢al pr viral sources| capable of .. ..
del i TAg t he cleic i d|and/|pr ot her nedicaTentT A
pref €78 chgni 3 I/ plhysﬂzah, vectlor 'ef the “rvention i s ..
a,coll ol A=< iFpePsrorrsystem Cott ticdar *of Spersron’-o=>°="°
systens include |ipid-based systens including
“oil-in-water enylsions, mcgelles, mxed mcelles, .and -, .,
i posAHE Sesulting L ftus pf Bioghr s SYASl 5P fcontaid ot 3%
bIWE ek isdrferd df idﬁ§£&?ﬂ- ethér10G AR Rétals AithithyTeddrs of the
menbrane vessel s which are useful as a delivery vector
formylaldS¥r in vitro. It has been shown that |arge

uni l anmel I ar vesicles (LUVs), which range in size from

0.2 - 4.0 mmcan encapsul ate | arge macronnl ecul es.

RNA, DNA.and int 8% virions can be ancaps ed within
t he aqueous interigk\aﬁdfgg del i veg t Is in a
r

bi ol ogi cal |y acti¥e fora al et_aP. (1981) Trends
Bi ochem Sd 6: 77. Liposon%§EﬁH§Sb targeted t ola)
particul ar tissue by coupling the |iposone to a
specific ligand such as a nonocl onal anti body, sugar,
Bkymapleidpi d, or protein. Ligands which may be useful

for t af g%% th%e?nctioéooﬁggﬁ.oto?ai%h fn%lgng lrlw%%ﬂegfgll)(gg §vith 20 mi of

but are®no intact or tr _
athyPaetas and Dhg bhipetnsstem wibtiuboxiderufibe séible was stirred for about 45

speci ficreceptors d | ecul es,. such as _anti hodi
ko REE S P oS ek St REE ne P 3R cRRtred. he
gegbdé@a mbuate bvhgﬁa?ifal{(za& be aﬁh’mghbﬁhizd%nf iﬁ}}}idd(_)\ixypotassium

i ndi ng assays nown to those skKi int
diyrazan ShprRbaLs TS AbBoo M ABAS Vot frf@lyrir%%ﬂw%ﬁ@?%% filtered,
L GRleRbeds Rt AcERRCREs B¥apbaiidd iider irédiced préxsered fTHe@sulting
I'mmunot her apeuti ¢ _anti boedi es di scussed, ear |

e

iyl transprIEnly palenyel lpatsthHag (6 Be2) tasanelyzed by é@é\déé\nd was

i ' LaRonbf Lth i 1e96TindtBSappeslifiatdl P 250 of
%ﬁ@?gﬁg o?ﬁfﬂ%hhog% cgﬁﬁfmﬁ$pPg fornulatf%ns for ¥
hydresyestariisomens@fdomdr€1@F |y avai |l abl e from Q AGEN,
for exanple, as EFFECTENE(tm) (a non-liposomal |ipid
with a special DNA condensi ng enhancer) and
SUPERFECT(tm) (a novel actingkﬁendrineric t echnol ogy) .
Li posones are comercially available from G bco BRL,
for exanple, as LIPOFECTIN(tm and LI POFECTACE(t.m).,
which are fornmed of cationic lipids such as N [1-(2,
3 dioleyloxy)-propyl]-N, N, N-trimethylamoniurn
chloride (DOTMA) and di net hyl di octadecyl anmoni um
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the other therapeutic agent is stored in the core of a
polyneric shell). Oher forns of the polyneric matrix
wo ev07m621t®i ni ng the therapeutic agent include PCT/I82006/045200

coatings, gels,inplants, and stents. The size and
conposition of the polyneric matrix device is selected

to result in favorable release kinetics in the tissue
into which the matrix is introduced. The size of the

pol ynmeric matrix further is selected according to the

met hod of delivery which is to be used, typically

injection into a tissue or agmni Pration of a. ‘
suspensi on by aer osol intocfﬁéAhale nd/ or pul ronary
areas. Preferably when \ﬁaeLé%ol ‘Se is used the
polynerlc mat ri x and t Re~rfuclei c acid &Y or the ot her
er apeut | .

Serrere el 3518 oEhe RGNS B e T bR TP
selected to have both favoragge\agﬁgadatlon rates and
also to be formed of a matep s bi oadhesi ve,:
to further increase thg eff Pveness of transfer when
the matrix is adntnlstere to a nasal ddd)-or pul monary
SHL gﬁgnt tt@tofqﬂésté}éﬁg% fa&)nﬁ uHﬁYlS)T\bgre% résent
conpasition also can be Sel ect not t'o degrade
rather, to rel ease by diffusion over an extended
period of time. In some preferred enbodi ments, thegg
nucl eic acid are adm niste to the subject Yvia a
i npl ant whil e the ot her thgggpé/f¥gcagent :Xfa\/ﬂﬁa ,
adm ni stered acutely. Bioconpati Q\e/\-n”l\,coo\s/pﬁer/ s that (18)
are suitable for delivery, such as oral or nucosal T
delivery, are disclosed in Chickering et al. (1996)
Biotech.Bioeng 52:96-101 and Mathiowitz E et al.

74Nature 386:410-414 and PCT Pat. Application. ,
\M197/ 93/Opoi1BakHc Aadud Ipedﬁ%mbidengmdtamrﬁdegr aﬁtamh@ of

t b d_to del
B OB T A RO C gt ghh 26, an

M ¢ Ghl of%laﬂ%tﬁd@@tv@s ERicteae Sn@rcﬁstmaeé Qfak ﬁﬂaly@&?ﬁ‘y GC-MS

pol yners may be natural or synthetic | yners.
pisl yaefound te epriaincpregermignty thenlacioae iketsﬂ of farmyga G\)e A he
W(ﬂ; i85 RulaISTRS & ?éii)resgﬁﬁﬁ(/é‘ Hdtrbﬂ 1$rh§atanC§ﬁﬁssodcpe@trum
ours to a year or longer. Typically, release oOver
shopar hadewr angi ng from between a few hours and three to
twel vewomitds is nost desirable, particularly for the
nucleic acid agents. The polLymer optionall i S_i
formof a h drogel bhat can é%sofﬁﬂﬁp 0 a%but ?ﬁh%th
its weight P ater| and further, optionally is
cross-|inkedgeag th I'tivalent ions or other polyners.
Bi oadhesi vgog] yneris of particul ar interest include T2
bloerodlble hyorog | s described by H S. Sawhney, CP.
Pat hak and®3A Hubel | in thronnlecuies (1993)
26: 581- 58720?'- t ealchi A9s of which are incorporated
herei n. Thes&x] ncl ude onlyhyalurgglc aci ds, casein, 157
gel atin, glutl , pal yan |ydr|des pol yacrylic acid,
al gi nat e, chitpsan, pol i ( met yI -thanrylates)
pol y(et hyl fed acr at--), pnly(- tqu t ha¢fyl ate),
p0| y(l SObUty|o et hald -: o i1 he netlhac = l |
pol y(i sodecyl Ffet AGcriR 21%) 7‘%OI&S‘?( 12001 10 e H&C A%y 750 "0 7o
poly(phenyl nmet hacryl ate), poly(nethyl acrylate),
pol y(i sopropyl acrylate), poly(isobutyl acrylate), and
EﬁgLé@gtadecyl acrylate). If the therapeutic agent is
cleic acid, the use of conpaction agents may al so
be desirable. Cbnpaction agents al so can be used
al one, or in conbination w tiB6 a biol ogical or
chem cal / physi cal vector. A "conpaction agent", as
used herein, refers to an agent, such as a hi stone,
that neutralizes the negative charges on the nucleic
acid and thereby permts conpaction of the nucleic
acid |nto a fine granule Cbnpactlon of the nuclelc

r = - . o a1 '




1998); proteosones (Vancott et al., 1998, Lowell et

al ., 1988, 1996, 1997); sodiumfluoride (Hashi et al.
wa288)s21t8 ansgeni ¢ plants (Tacket et al., 1998PCIVESZING/045200

et al., 1998,Haq et al., 1995); virosones (d uck et

al ., 1992, Mengiardi et al., 1995 Cyz et al., 1998);

and, virus-like particles (Jiang et al., 1999, Leibl

et al., 1998). The formul ations of the invention are

adm ni stered in pharmaceutically acceptabl e sol utions,

whi ch may routinely contain pharmaceutically

accept@bilef donltenox ysico of fartmda(1td) obtaidedrih By aA@@O L Svas heated

{ 0 i bl riers, adjuvants,.. and
BRSBTS b o8 0B AR S s
qnbaanmwenﬁafleﬂyasaeﬂe@by ldeMsyr The fe;ﬁ}&ﬂigﬁiqﬁﬁ@wﬁé miRECwith 2

iluents or

AR ERET-de v 95 06 S matly Miicotpd 10 Frmdaprembfroup), and o

P18t Hidea1utiON JF@paxia AR BEerdtd & rolfl tEREARE 2R ¢! m] of
The termcarrier denotes an organic or inorganic

hogen BHfiugstde disthyk ethergte womntrettieed iniot the wiiredhreaktion mixture
2R tain \e& otHath

o e Ay AP HAEIb LR i prieny o
abeHbhYL TG i Sheragrcten mletm:awab btérrest foly é@ngmcammﬂnmjiqedt whs taken

| n h each

B RS AP RIS, Tt ARLEE R ed QI 2B dn it flice o
Sﬁmrehstmmsamsmfs&témbyétwcyestqpeatal cohpodeds offbrmula (19a) and

: ﬁ@rnaceutlcal efficiency. For oral adm nistration
t conpounds (i.e., nucleic acids, antigens,
anfji badiyes, and ot her therapeutic agents) can be
McO readily by conbi ning the active conpound(s)
wi th ph ceutically acceptable carriers well known

in the arto.Such carriers enable the conpounds of the
invention/to be formul ated as tablets, pills, dragees,
capsul é®; T7 qui d%, ygekB®a)syrups, slurries, suspensions

and t he élke for oral ingestion by a subject to be

trea . r et parations for oral use can
‘ t &-red @s\soljd excipient, optionally grinding a

Megsul ting i xt ure-tand pro(géﬁlng the m xture of

granul es, after adding suit )3 auxiliaries, if
desired, to obtain tablets or dragee cores. Suitable
x0|% nts are, in particular, fillers such as sugars,

ng | actose, sucrose, mannitol, or sorbitol;

C eI | liﬂhasgnthléﬁp &\Fa‘itdaﬁi&l &utGBc@dingite 'Ex%i&ﬁimb Cox ¥t Z§ of
rch eat g rice starch, potato starch,
SEEPH L 4B YRG G5 ST v o ST Teggon products obtained
hmwrﬂmyw@pyjm by.cel | ul ose, sodium
ve@r boxynet hyl cel Iose and/ or pol yvi nyl pyrrol i done

VP f desired, disintegrating agents nay be added,

Quc S the cross-1inked polyvinyl pyrrolidone, agar,
or aldvﬁTc

acid or a.salt thereof suc soler@G_H33
al gi nate.® tionally the oral fofgul/at al'so be
formul at gg-~-ncsal ine or buffers f neutraI|Z|n OH

internal acid con %) ons or may"B % adni ni st ered (200).

wi thout any carriers. Dragee cores are provided with
“Suit coatings. For this purpose, concentrated
E@Hﬁga | uti ons may be used, which nay optionally
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car bop oI(? pol yet hyl ene gl ycol tani um

ePesGtefeun E%fh’éPd PrssiedAS MmN &G tabive rongmitores of
sol vents or solvent m xtures. Dyestuffs or pignents
may be added to the tablets or dragee coatings for
identification or to charact3drize different
conbi nations of active conpound doses. Pharmaceutica
preparati ons which can be used orally include push-fit
capsul es nmade of gelatin, as well as soft, sealed
capsul es made of gelatin and a plasticizer, such as
egceroI or sorbltol The push- f|t capsules can
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take such forns as suspensions, solutions or enul sions
in oily or aqueous vehicles, and nay contain
wo eoomobat®ry agents such as suspendi ng, st abi | P@i/ng2006/045200
and/ or di spersing agents. Pharmaceutical formul ations
for parenteral adm nistration include aqueous
sol utions of the active conpounds in water-soluble
form Additionally, suspensions of theactive conmpounds
may be prepared as appropriate oily injection
suspensions, Suitable |ipophilic solvents or. yehicle
comiouaes (b 19| Examele Arsowmmmungt (20a), (28 (iample B). 10
LRSf WakF s 8346 tS thoMehtdg pRbdyd: nﬁkﬁ@éseaﬂ{ the esters were
triglycerides, or |iposones. Aqueous i nj ection
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paspemaatﬂaywetdrwteﬁp@dbydhe pespendesy ltgﬂn talchs ghlosEE or
stablllze]a1 gr agents which increase the solubility of
8URHE t 0 al l ow for the preparation of highly
concentrated solutions. Alternatively, the active
conpq ds may be in powder formfor constitution with
QYR'PAbl e vehicle, e.g., sterile pyrogen-free water,
bef Or EeHfiRic ddi€ (@@m@ﬁtﬁﬁmyg)ahmem (99%% putiay, s84ixg),
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suitable for use in a variety of drug dellverysystens.

For a brief review of nethods for drug delivery, see

Longer R (1990) Science 249:1527-1533, which is

i ncorporated herein by reference. The nucleic acids

and optionally other therape@ﬁ cs and/ or antigens may

be adm nistered er se (neat) or in the formof a

phar maceutically acceptable salt. Wen used in

nmedi ci ne the salts should be pharnaceutically

accept abl e, but nonpharnmaceutically acceptable salts

may convenlently be used to prepare pharnaceutlcally



rel ease delivery systens are avail able and known to
those of ordinary skill in the art. They incl ude
w@elyneriibase systens such as pol y(l acti de- gl yeot/u8mpe/045200
copol yoxal at es, pol ycaprol act ones, pol yesterani des,
pol yort hoesters, polyhydroxybutyric acid, and
pol yanhydri des. M crocapsul es of the foregoing
pol ymers containing drugs are described in, for
exanple, U S. Pat. No. 5,075,109. Delivery systens
al so include non-pol ynersystens that are: |ipids
i ncl udihggestdnrpprodyeicrasrcdominastly paolyhsérsiomnrising the
ds or neutral fats such as mono-,
ﬁﬁkﬁiangﬂgpﬁﬁhﬁﬁ des hydr ogel rel ease systens;
silastic systens, peptlde-based systens; wax coatings;
£9 .5 BSRF d tabl ets using conventional binders and
exclprents; partially fused inplants; and the |iKke.
Speci Deauhmampide(gs?/mpjrugi,eﬁ%mg) eglyacem]tppﬁ% pedtyl 607.63),
er osi ona .agent of t venti on
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5,133, 974 and 686. I'n _additi on, punp-based
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and also_an orter e fur uring the assa
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ﬂép&dtﬁ@tmﬂgoua,gnnm(qb_ts In this way, Luninex

technol ogy allows mnultiplexing of up to 100 uni que
assays W thin a single sanple, both rapidly and
ﬁmuwguggjy Human peri pheral bl ood nononucl ear cells

(PBMCs) were isolated from healthy donors, plated, and
st i mub-aydmic Acigi(98% nirity: A0%r | Bliglycesal (3H8 % Pbritn|607.4 g),
domRLPstd SR OIYd AUSRY, Sanhoarst&ﬁng B RordHih&lg ih& \QQ fod 2-
t he supernatants were coll ected and ana yzed
Ipey pngosipm pyaporatingfask Got thie vhede was set to rotate at 100 rpm on a
I o
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having TLR8 notifs such as AU and AUU sequences (SEQ

I D NGO 13- SEQ I D NO 15) ORN having TLR7/8 notifs such

as CU, @&J and GQUU sequences (SEQ ID NO 19- SEQ ID

NO 23). The results are showd®in Figures 1 and 3. A

simlar assay testing di fferent ORN sequences was

perfornmed using isolated pDC, nonocytes and nDC
stimulation. Cells were stinulated with 0.5nM ORN
conpl exed to | Ong/m DOTAP, 0.5nmM CpG CDN or DOTAP or
medi a al one. After 16h the supernatants vere harvested
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cyt oki nes/ chenoki nes are unaffected (Figures 7 and

8a-d) with one outlier IL-6 fromCD123-CD 14- cells.
waheos/061146 producti on m ght be due to TLR7 nedpPet/@82006/045200

B-cell activation. Exanple 2 Conparison of |FN-al pha

and TNF-al pha max activities of

A igoribonucl eoti desHunan PBMC were stinulated with

ORN conpl exed to DOTAP. After 16 hours supernatants

wer e harvested and TNF-al pha and | FN-al pha | evel s were

measur ed. Mean/ Max activities at 0,6nM of 3-6 bl ood

alid moraticaly sebwidechipprarimaptebxbeumbnt e werttonwas thenstapped,

ARl LN el IR AR R R gl
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VN UPEa FERERL SoURan e S ThE RSt EEpgly, sgtuble n
oﬂaa:)wafEhRS and TLR7/8 (RN are divided by a red line’ In
contr.as sure nts of TNE-al pha |evels indicated
Chat Tt trsCRRBArERRG s FrodS e B APUSTIP: EREPTRE B°
?dtﬁqg&imtrﬂﬂfahﬁummf) al.pha production. Exanple 3 ‘
arison of |FN-al pha max activity to | FN-al pha EC50
of O i gori bonucl eoti des Human PBMC were sti nmul at ed
ENdnptORN conpl exed to DOTAP. After 16 hours
supernatants were harvested and | FN-al pha | evel s were

nmeas up eEixtuge 4 vese! gEtriagety] glycerol, @ bmal & ghcerd, PO mol of
sforli all 7 65 b diQsF C%l\ig\ﬁlh(‘lﬁén 9! 9 mglr@é 1ERu1hid Qé\ﬂi 84 dofor alpha~

dOI’]OI‘S -and individ experl nents were
aﬂlesletrarﬂnaﬁfede am@o.3 @é Qf @@caneatgﬁ éwﬁunmacnﬁ g’msenggneeeg@' stirred -
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human PB at.i o Human ted f
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Table 2 sunmari zes t he ﬁx act|V|t%l and EC50 of Oﬁg
USHIE 4 FAEHPHRYTR (AP AN OEPIowifing B GXe . vepunee i pm. After
d@Etiikion ® fOMUE a8 volatilg rﬁy&aﬁm @EFMMM 6 Tiabis§, the
2GLYCERYL ETHER CQVPOUNDS AND THEI R USE
TERIRE REPRRENETTT ORI ORI RgbidF CAXN Wensoglsg fown to room
t18mpLiagati on clainms the benefit of United States ‘
Provi si onal Patent Application No. US 60/738, 987,
ent i t Treresditipgargfuctipe predonpaemitsa apbymerEomnsEg the
rEbéa%ﬂng?nt'\&“i@ffPﬁa 29, 2005, which is incorporated by
referénce inits en irety herein. TECHN CAL FI ELD The
present disclosure relates to the preparation of
%%& s fromglycerol and ol efin epoxides.

: ND Many surfactant conpounds and soaps with
var i odsuiphuperfili@smal ef dyownl, 295 el of levulthicpaid areld. arg of
i oni f t nd
IO B2 B R SRR P ST G aFETREY B Rsure o
vaeweh @un‘fp cdplgble oiﬁﬁbfnk’imﬁrﬁéveﬂﬁiaﬂ sacudeey 6rmmsS uatil distillation
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hazar dous petrochem cals via conpl ex chem cal nethods.
Therefore, well-performng surfactants that utilize
abundant, renewabl e, and i nexpensive raw materials and
si npl er cheni cal synt hesi s net hods are highly desired.
SUMVARY Provi ded herein are 40series of glyceryl ether
conmpounds that have been found to be surfactant
conpounds havi ng good sol ubilizing and enul sifying
properties, including performance in water containing
hi gh concentrations of cal cium and nagnesi um i ons.
(cheryl ether conmpounds can be prepared through the

.



the ketal or acetal protecting group on the glyceryl

noi ety. Exanpl es of conpounds prepared from glycerol,
worooa/oprieg ect ed gl ycerol, and an epoxi di zed NABLT/ER2006/045200

include the follow ng fornmula: wherein one of RL and

R2 is hydrogen and the other is a C6-C30 i near alkyl;

and X is selected fromthe group consisting of: OH >

wherein R4 and R5 are as defined above. In another

enbodi nent, glyceryl ether conpounds can be prepared

fromthe reactlon of glycerol, or a protected gl ycer ol

LY BORYPLS COTPrisHIRPTS @mﬁlnﬁﬂewltwg elyeerol gad 1@-didgyulinoyl

% PR¥tgll zed unsaturated fatty acid ester, wherein the

atty acid fragnent has from8 to 24 carbon atons, and

the al cohol fragnment is a G-C linear or branched

@gplpyed”c al cohol . As above, the reaction can be

performed in the presence of an acid or base catal yst.
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one of Aor Bis hydrogen and the other is selected
}he group consi sting of carboxyl, carboxylate

é‘F’f’PeaIrfd ester; mand n are |ndependently i ntegers

tfrom Q‘h%%yﬂ@ws@%stcaﬁuéd&lulﬂ ﬁc&irdﬁug% $hdple I Nxk t'tﬂe added
the.range from8 to 21; and Z are independently

GPERRE AFster HrsRAR we@n&%@ Sxppglot4 Was 82%egc Theresulting
bRAHE (1 2R [
BeI ect eld fr oﬁ%?%gﬁggfﬁgﬁeé B%e?ﬁ% ﬁgﬁggpgﬁegﬁgtdﬂ g unit of
' &rrwﬂa Ws selected from the group consi sting
of : GLYCEROL LEVULI NATE KET ALS AND THEI R USE
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
Apphipledi on cI ai rrs the benefit of United St at es

Pr oVi cat|on No.. 6Q/ 738, 988 enti
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mﬂnmﬁmnihoyhﬂé) rmgiey etixirilg sARsbrh etapdrahge Bt Thand, B8 At of the
BACKGROUND J\/ta (?vvn chem cal "products such as
AP DT o 814 L1e 7B BEncd s PO ieskt S ysve peesaws using o

muryenhﬂmama.n Thaesuliach jrdll@mlﬁpsrahga Rl Ras REREESEVR a
gas-derived feedstock

etrole ed or natural
oSl Sror sl el YRGB LifderirerhiaFdyy etber. The

domtétieweHPRldves tb%%dri%@lthtlﬁrsdilﬁ%ﬂﬁrai/e ﬁ’iﬂg Y "B 1ower
of surfactants, plasticizers, solvents, pol'yners

levelicontainipg PrigtAsily ebiecrolesedims isale of emm@hcb(B) wherein R is H,
zﬁid ﬁq%’h'n\é? dr %&f?&ﬁtlé’ﬁhﬁlaﬁn a0 Mt hFBY Sy CEFHQ ug%er layer was
thods. dycerol is an Inexpensive reng StRd
atmmed of the tani-bytyhueihydisther asing abptapy edamdratof. The d¢se$tﬁig
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and the |ike. Chem cal products produced fromthese

two materials could fill a need for inexpensive,

renewabl e consuner and industrial products. SUMVARY

Provi ded herein are ketal nPounds prepared from

glycerol and levulinic acid 6t derivatives thereof. In
certain enbodi nents, such ketal conpounds can have the
formul a: wherein R1 is hydr ogen or a carbon atom of a

l evulinate fragnment; R2 is hydroxy!, an oxygen at om of
glycerol, or an oxygen atomof an esterified glycero
fragment; and P |s an |nteger Cbnpounds of thls
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I n anot her enbodi nent, a ketal conpound can have the

formul a: wherein RO is hydrogen or a carboxyl noiety;
wRl@7i062183R11, or N(RI 2)2; Rn and R12 are i ndepromi®€ftong045200

hydrogen or a linear, branched, or cyclic alkyl; and p

is an integer. This conmpound can be conmbined with a

nmonohydri c al cohol or carboxylic ester, and a reaction

can be effected in the presence of a base catalyst. An

exanpl e of a product resulting fromsuch a reaction

can include:wherein R3 is hydroge nmet hyl ; 1inear,

wa@éﬁws-lmmeycmdcsnaqlkwanﬂtlieﬁ egthe carrmsﬂ@ af foyrudy 69)i agd
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hydr ogeg; |inear, branched, or cyclic alkyl; linear,
oIi al kenyl ; aryl; aralkyl; ‘and = . .
aIkonxyé?E;ﬁi me hodi ments, it is preferred

tFat R3 is selBcted oma C -C30 linear, branched, or
cycllc al kyl ; l'inear O brandhgd, or cycllc al kenyl ;
ar al kyl ; anqoalkyloxyalkyl I n anot her enbodi nent,

when i s hydrogen, the reaction product can be

pres as [ abl e salts can include .al kali

vgégguL;earth ' tiie salts. In another
d

nt, the conpound ving formula: wherein RO is
hydrogen or a carbbxyl moiety; 2®-is ORL , or
N(RL2}Rs xdSiitin@ Bihx Rk oagereott%%e?@Qpeudqyoquaﬁﬁuera?was
| i near, branc , or cyclic alkyl; pis an
ﬂzﬁhezgernf 1qslhy 1gmeelyef methyhlevpbnate at 8 h@iqu«é prasewepdndgthen
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res Ing from suc cilor can 1 nc
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fand (h? selected fromthe group consisting of:

one of R7 or R8 is hydrogen and the other is a
Cl C30I|near al kyl; one of A or B is hydrogen and the

ther t an-ester; and mand n are independently

el d fromo to 20, wherein the sumof men is in

t he r'mgeaémﬂwss taanad but tdtoscuﬂg t@E{Q@ﬂpImm excépt that ethanol
preferred that %beeCte from C3-C3

VEasAeA djy thegradtipgy I'P%,Ie ethappl gpd ﬂtﬁ%ﬂ@ﬁg@ofwe%emdeﬂ
(@ki‘ @5‘ Was p%p@féﬁ)ﬂccoﬁﬂ% & B )é"-‘mkWhe r‘aﬁ:lﬁﬁé’?ﬂﬁfuct was analyzed

di nent , or RB1s a A i near al

bm@ﬁéﬂ&tﬁné vaase"eu@ tq ¢qrigin aﬁpmlmaﬁ&y 9% efgthyl levulinate and 88%
AROLHFN % o Hu1 4heg88 mdha, SOMAKRES £an be
present as é)sa tuggU|t1E¥e sal tgicgﬁ |ngpgde a?kall
a@pmmnaeéy ediial amevnts of cinang mawe- samers. Rncamparng of formula
GRS R 1P RRA ol il OB 06 RRRRbRsure.
cases t he conpounds can be predom nantlyin the cis

ation, i.e:, the substituted oxymethylene
l%%g&hgygttached to the dioxolane ring is predoninantly
i n t 3012 g of drefpcdunhat preparcdl aatonding © Exwenslenf wererssitiedwith
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fBXZ4 HEhr¥ e e irEbulthey SarfspaRAt el aish 8Blutibhtvedsniatipe& oF excess n-
the gonpounds can be isolated or prepared in

WO AN AARTRFY CYaReTratoLwades seducst PEESSHIT, and the whejg was mixed
substltuted oxynet hyl ene noiety attached to the
di oxol ane ring is predomnantly in the trans
configuration relative to thé2configuration of the
side chain bearing the carboxyl group. As above, the
conpounds are preferably isolated or prepared
exclusively in the trans configuration. Al so provided
herein is a polyneric conpound conprising a unit
haV|ng the fornula mhereln q |s an |nteger This




the amount of levulinic acid is too [ow, nmuch of the

gl ycerol remains unreacted. Alternatively, if the
wapwans2ie$ | evulinic acid is too high, then di PCENS2006/045200

tri-levulinate esters of glycerol are fornmed in | arge

quantities, thereby reducing the yield of the desired

ketal adducts of glycerol and levulinate. During the

course of the reaction between one equival ent of

gl ycerol and one equival ent of Ievulinate t wo

e ter are for WAt er can
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mﬁﬁlgrglyce@lol%ulsbahhorévunnétb and HIRSPAREN 91t 8f Bichofind of

E;n 8& nt .sugh as hexane, heptane, tol uene, :
arg 'élﬁé TER& 1§ Ke wagissardsa and the upperilovarevasdilegred
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reacti on m xture .contains predom y a polyneri.

heRIFNE QALAGIAFY 6V enoriter. 40 yieddiactear onlprlzsa ligpidy (38§pg)athat was -

R i s hydroge

AP BT G NS e AL & (B spProdlt e GCR R puct
F@'ulmatw@mpprqmmmew@@%mfat bimmknae of yisesarad ramd-isdmers of the
‘ esierifi ed rol fragnment, and
mﬁ%@%ﬂnég?ﬂgﬂgﬁfﬁﬂ éﬁa@ ’9#%aﬁ is a polynek t hat

i-s, i rThd@na;bsmrlc(&) wﬁs ‘(hteh&’ﬁrtlﬁ:ﬁlm@iﬁ’a:dﬁbyaﬂﬁllhﬂﬁ ot En!lt?ﬁlevulmate
gygrqﬁweg H%rn1nated at its ends by a | evulinoyl group

% Bf &EFol ester fragnent. The val ue of p

:depends on may factors and may significantly vary,
dependi ng on how rmuch wa er h s. been renoved, the

reactant ratio, acid cat Hﬁ everlty of the

heat i I“_sggxe.ﬁﬁcbffal 1013 cisEpghd i@oxh@f'ﬁx‘b@tui‘@éﬁhe cmgoi%ﬁ bf Yorfthla (3),
the ere{ and_| evul i nat e areéglso act or

“1 COTR LY BxamRiad fp Mdiergp diies msthyd! (P68 pureaprified by
Hﬁﬁﬂbﬁ@z@t\ﬁeﬁ'd{@omg lﬁ?ﬁ@ n’fl’flﬁfeﬁblp oPtHeSollBwhg: aNge
typlcally between 1 and 10. However, even Wi th pure
gl ycelbP) analutegthamal adth anpm&mmteﬂmocmtw/mosodmm ethoxide,

obt ai t cand, ces
of" 50t HESRU oy S S BB S D b s B S butonice,
psat i éAlrashydiogn isebutasehwithyppradimarety 0. é?/ukodmhesobutomde

For mice R o1 boh B0 6P Sho i e TBbn e,

gamm(?/fﬁl 2 riblyhexprdcdel witt 0. 9% scﬂiSmﬁ [Poshylesetide. | f

heat e fficientl 0 t he und (1' ‘
Wil l qL V\Pl)}ﬁlr%]ésé‘rNr Shoe '%éo‘JO T? H{?WS ?‘g‘?‘gg‘?ﬂ’tce%lmng at room
p:oigcnmme (Qﬁé’ﬂéb?rﬂrésswmg the traﬁ&#éitbﬁﬁcﬁiﬂn}’ﬁﬁétlcﬁf Wid Jlihomtored
ustr| ract i ce, [ t. practica
bPUE Fhine Pl MIRAG o IR Rion Biures b FaMB! Foematmor
ésters sf;ﬁmiuaa (swvdshatseﬁvhe WREEORY BN ﬁ‘%l' (BRaimBRCT9)ON-tRiSy1
@%&&ﬁﬁd &ﬂenbaggzé Olto 95% of the theoretical "anpunt
2 FUh L0PBE Exammle 2l ddsoamyd (Feampls 72). ped Jrethdhexyl

@xapiplee3y! Me@énd‘nrcﬁg B0 FRuit hﬁltanf:\ E%nﬁ?éaﬁ{ bﬁa%%e A B S rrars
than one hydroxyl group, and such fragnents a
isRsgTAtiLe %rt@ﬂﬁ-eaenﬁéamrsww cproplaie thhreandon nyxtres were
RRAALiSedb t Whes

iSedby sEPRBoME hBuxjsr*W% ﬁhgl@?go vk ﬁgotta&?urﬁ cfﬁ c{(ﬁ)gen

unit is of forrmula (I)- severi
Rhesplaspcnd; fHtpsed Exqes aleahqal. was disthed ﬁ‘bhlearachcsanhple under

éﬁﬁd@t at #glr-}er g?{é“ﬁ%ﬁ (9)1)%&/ {gﬂr %lup Of"‘¥’8mf g?yceﬁ%é) 7 Be?totgeW as

acrolein, is possible. It is also possible that sone
angelicalactope formation fromlevulinate al so occurs
and this product may be isol ated and re-used.
Typically, the polyneric adduct of glycerol and

| evul i nate prepared fromind@strial grade gl ycerol and
levulinate is a very viscous, semtransparent or
transparent liquid with a paIe yel | owi sh-browni sh to
near col orl ess honey-1i ke appearance due to traces of
uni dentified byproducts. However, even in the presence
of these by products the final polynerlc adduct
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Mono, di and tri esters of glycerol wth sinple Cl1-C8

i near or branched al kanoi ¢ acids can al so be used

wo psweed1of gl ycerol, or in a mxture wth gl yRer/wb2006/045200

Monol evul i nate ester of glycerol is also a suitable

starting material. Synthesis of the condensation

pol yneric glycerol l|evulinate ketal adduct conprising

the repeat unit of formula (1) of glycerol is carried

out with glycerol and levulinic acid, which are fully

m sci bl e conpounds. - For industrial practice, glycerol

vdsuwbuk diguidsniTheaiaticalopeokls meec94-07 bepam igimodsreard cis/irans

.t hus y contain varying anounts of water. However, it

W@mﬁ?gaerred that these starting materials do not

contai n excessive anmounts of water, as this results in

a less efficient use of equipnent. Typically, glycero
eddlinic acid with water contents of about 10% or

| ess 236D ploeiRy dddtboudd ¥ fashBa o), Rhe (18], ¥Ews: € mixture of

| evul i nat e- glycerol ket al adduct conprjsing the repeat

qis{rang fsompsria il fed by digillatipn podergginesd Rrﬁeuberfeseewggwef about.

o8 %&&bﬁee t@elfgxnﬁgtfﬁ,lnycﬁstmaw chiufhd A Ora8X et oas 99fgrams per
such catal-ysts include strong m neral acids, such as

howics Tibedistilpdon crlvgm was mpintenediat GBd-$ s1illibar vemghiapd the

| b ) |
e e PRAMEREIA N 51C. PEYE or JRTPSHLAS s ROEEg dhd the
distiti e was formhent eoatain b floysi: L maxiuge of gsysnaisomers of the

ful Ol AN
SFtnatdy. Y B e FARK e SRYS! ot BFCOMRT (1598 o)
wad fiend FocorteamnpDE,] : lomixduretaf] cf.sl/wam demarofithe compound of
é?rﬁjli‘agé?zg% Péodeflglf)%e\ﬁ sI r'e{;c':a? an?éélerag Itﬁ:e%tshéera?etl h%t%ttﬁe mixtures
@it higgadi thgs preﬂbﬂnﬁﬂrﬁl@zd:zﬁlolﬂ memmmmanttmgmsl sumew i Aﬁer 5

an.be used. Activated bon de tives-co n
Sttt stmplg orBite L8) Brams oA Bl I P s
SRRp AL TBrHER(3) Pagoshinea d anyleSkhlainihg 206 grand of88Ys cis
practi ¢ce many vari ations gn the _part_ of the cata

isimpoet e CRIEARYNE R formiimtd WAsP'3IRed: ad &‘%Ef‘é?ad{'ﬁll%r?f material

\QesS@Mcteeqn Rev&hNEraAlTRE Rbn@Rkd cyPPar isGAbARlid $AtiAaRAAHS from
on the specific chem cal conposition of the epoxide

as Y %gﬁo IThehygraxyesters raenarehin Vs Sramrie merapiagiically pure
(498000, 9%)réﬁdrcgﬂféﬁﬁe%rhoad'ﬂr&%b}9 quirftflslof oBrlerdl] in%h@@ mammate
one ski | inthe art. It is preferred, "however,
¢rmhg9mqrs eemanyl@géhq regeatinginits afifprmula (6). negl i gi bI e
corrosion effects on the equi pnment used in the
synthesis, and have low volatility, toxicity, and
Enmmﬂedﬁental I mpacts, or can be easily neutralized to .
in NOCHOK 'qu%li?@es la%)ew#cﬁgsdt?‘éa {nufl' % hé’ c@rﬁ ound of
such pre erre cata e reaction con ensat
fmim!;lay(ée (Ri=CGig a ]e05;I /] mnmumfeblsfaandafsomrsr, 199(7%) pure), and was

ut a cq for. | dustria
e oo Rar SR A GHPap o LR s PHBBoF 5y agpoooted
¢Unﬂ6h$e® adn adapte@rvddf a bide e ghd with st flasklto guHedtidistAingf

RGBTttt SRR 4 bt CEAlr By

hodpKerRf pr@ss@x@é ﬁhmsdlstﬂlh@xomcﬁ‘\‘ﬁétﬁﬂldl SFR&AbHEE noticeable
sufficient to renove water fromthe reaction m xture

@PPIFimatghdd bowrsire Thg FraRten DY e pidly hgedus vephviscous. The
FERGhE %l{éﬁgpo% bxodﬂﬁ#ﬂlo&nﬁlit%@ PEgadfd) v M}edﬁlﬂteff the flask into
reduced pressure acilitate renoval of water, and

to mnimze formation of discol ored by-products. An
adduct of glycerol and | evulinate conprising ketal
fragments of forrmula (1) can4de further subjected to

chem cal reactions to yield derivatives of glycero

and levulinate. Trans-esterification wth al cohols
Products can be obtai ned when pol ynmeri c conpounds
conprising the repeat units of fornmula (1) are treated
under trans esterlflcatlon condltlons Wi th a

o o o . o



of the glycerol-levulinate ketal polyneric adduct
conprising the repeat unit of formula (1). It has been

wo oaideiib@t the cis- and trans- isonmers of thePCDUIRIOGOMS200
of forrmula (3) can be readily separated from each
other by distillation using ordinary distillation
equi pnent known in the art, such as distillation
colums with sufficient nunber of plates, falling film
di sinflation colums, and the Iike. Preferably,
distillation to separate cis- and /r"-?-isoners of the
chegoniad whs aldowed o (@). The palymiectid moducm holeredreakug eidcoelastic

res n the,rel-ative. absenc
e i el a s PR e FirEar e 8h G (it o

xﬂemglp@hralto &S-70 ° QY ibhad ze@lsnmramewowm diseolofatiohe
conpound of formula (3), as well as formation of ‘a:
free al cohol, R CH, which can nake mai nt enance of
BHApiEivgnt vacuum di fficul t. However, the distillation
may "be carried out w thout conplete reanaI of:
t r ans€he pelynics synthasie aag cgrsied oahaccanding §@l Exampletp, except 0.08

£} PREREE R i el 1, et e
Teaetivh WA @hreetﬂ ovedt 2206349, °Q o fetwusd. SEhbeeneR e fingkbecame
\?isgoeﬁl I ]}xesrhgﬁgﬁfy%?etr%ée&{n% eré\sﬁ?l ngr?{heq{askeéo%ledeﬁ‘{ turated‘

co-p ["evu € conptisin
wih e{bllt}{]l mdthylm‘thérdo Idﬁtm(rfb)thg/ pedsenaw oﬁstm'asg (rfonoam Bnd) Any
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product m xtures. Trans-esterification with carboxylic

esters In a rel ated enbodi nent, the

trans-esterification in the presence of base is

carried out underH Epdrtlo s.simlar to that described

above for an ‘alco c_t/rans i cation, except

that instead of .an a?EGﬁ&P

acid and an al kanoll i s used.

st ereoi soners of carboxylic esters of 3$§%erol

‘lwﬁés’r%iril fake 11kte%e4 ha@E]ng‘md wﬁam(?lﬂio ﬁre@ldfm’hﬁeﬂetlhi\her Iel n R3-

is a linear ranche clic or al keny

ar yl-, Ng¥apiymm tﬁcuarw%aapif/ eRyjnd ‘iﬁégfm STALITE S SR to 260-
250 ¢<§ £t dbbﬁteahomb ARk orOh e N Was Aldwdd ©fcoal teabtht 140 °C

ar al ky L al kyl oxyal kyl, or oxoal kyl.. The
%vaﬂ Mesugn, 6’!“ d themhehag 26 £yans phibe el Iégt/%&er piag getgA out of
e sk o ﬁ@feQ@é&y ITHe BSN18hg bx%d@l:tS\QaJ ¥ Baf@ardht, practically

acconpani ed by the formation of m nor quantities of
¢adotiessnviseoedastie thergloplastip Polygiey ceprisingispeatingapitsafiformula

t r
R A A R
guwming n e fask (Edgpvanusasfinfthe mhsaq'éea)t eetelpil@hf@s
Iargely on the value of p specified in the structure
of the repeat unit of fornula (1) described above;
. patmpteevc ketal adducts having | ower values of p tend
to pr ducq ? her relative quantities of the conpound
of fof it g% inrelation to the conpound of fornula
(4). Thepdslerawtrlsmhemdmebsnfeﬂm baseding!ta/Bizathle 25, except that
%(;,g B%m%?c&%éﬁat o wa( L}'?q%]gl?bggéx%%pqanisltsggqgr I%tlo of 12:88 was
di stillation.De-polynerizing trans-esterification of
pol ynmeric glycerol |evulinate ketal adducts In another
enbodi nent, a polyner conpriging a gl ycerol |evuli.nate
ketal adduct conprising a unit of fornula (la):
wherein R9 is hydrogen or a carboxyl moiety; RIO is
OR1 1, or N(RU2; RL 1 and R12 are independently’
hydrogen or a linear, branched, or cyclic alkyl; and p
|s an |nteger In some enbodi nents, OR1l1 can be a
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5, 028,667, 5,095,098, 5,210,108, 5,208, 297, 5,202,413,

5,292, 859 5,342,969, 5,565,545, and 6, 828, 272. Under
wa@a@h/oeamgli ti ons, the cyclic ketal |actones of PEDURMOGE45200

(5) and/or 5(a) are in equilibriumwth one another,

t he polyneric conpound, and various oligoners

conprising the unit of fornmula (la). Under sufficient

tenperature, typically in the range of 160-300C, and,

preferably, under reduced pressure, a vapor phase

conprising ketal |actones of fornulae (5) and (5a) is

dsed Metle rdHARIGGTPOMNIES6 8f whok Mahgriréd) practiba(iaploaless,

typically separated fromthe reaction mxture_.b '

vdioelastiar g ARIEP PPOMRRE BHESHIGTEP ARG ‘%‘8&8? RIERIR (Dl

A Meke poidthin dRSlahgslor Pyodiegt i | | ation. Further .

purification of the conpounds of fornulae (5) and (5a)

can be achi eved by repeated distillations, or by using

a higp, sffjio-gncy distillation colum. By adjusting-

the temperature and pressure of the distillation, |t

i s pohké polymepsydhesinweasiearcighpotiartonding tsr Fxaraples)S, except that

u t] [ u : .
{HEREBY htopling PERrlud (R HEHRAAY B | BRI 528, The
eaultieg didduetr @8 was advarspagnt, rgeticalfyicasrledst vissoelastic,
BEER AP e P o RSP G a e (6, Fhd meting
isihahe faak yf pOH9S °Cbnpounds of fornula (5) and/ or
5(a), such compounds may equilibrate to forma m xture
of these to conpounds, as well as varying quantities
Bfanifik ygers conprising the cisisoners of the units of
formula (1b): wherein RO is hydiogen_or: a carbpri ‘
moi et Yhe PAIYMEE Sesis Was RRTRed Dpbaceyding i §* P 7% cxcept that
4 g epardeftdoyind Ve frafNa 03) vidg"eakirdik ddehe dati®bf 52:48,
cyclic alkyl; and p is aninteger. In sone-enbodi nents,

em R aiﬁ rhutyl wasigiedntTherresnlipeg gmﬂ(\;pﬁ Qécg,) WS a transparent
M&t}’c%)‘ﬁrc'oﬁ)rﬁk&QQ@#elas%QHmﬁ%?isYi@%fo'lﬁﬁéﬂ RpriPRYEsRnits

In the presence of a catal yst, using a gol mer
ofdapriki(fy % bad gmegléngipeint dphesanereleld;726ual quantity
of cis- and  transunits of fornula (1), approximately
hal f of the quantity of the polyneric adduct

Eomqple gPng the cis- and trans- isoneric units of

1 S SRR 2 SEP o oo

faskyerpipped adthucmagnetis girserpa stotpahntistillation head, and a receiving

l.usi vel f.th ' | 1) _h th
Bt s Barte ot B AR 00, ErBeR s i BglitP sppabie
&f fravidingydn ¢ventiay vadtlin b£0.0BInh, AdN(Rafid@) af clBar wardiparent

R12 are |ndependently hydr or Linear, branched
T i LT 0 AR eBre P g r e v el eEd R me
REE0FigRRk SooldRbyimeaiz dfendcd hat Mk liohidwadaglygsd ¥y GC-MS
or. a pol yhydric al cohol.. D¥riq? degolynerizati n OE%

B yaretound EneantaingPIRdmalrly 66t eidhpPapeyng ok e (5 and
Aﬁréﬁ%a@?@m%%mﬁe 8ompbhieLbf Remandway. of an acid

catalyst that allows the trans-ketal to re-equilibrate

to a hhkeamrowd of formyladSe) hatka repsesgniative gleckaRpRRiARon
ﬁﬂmiﬁﬁﬂw&ﬁ%h8@£béﬁﬂvﬂ5a) are formed only fromthe
cis-rsoners of -units of formula (Ib). In general, the
quantity of the products of conpound of fornulae (5)
and (5a) that can be produced is limted by the
abundance of the cis-fragnents of the fornmula (I1b) in
the pol yner used for depol ynerization. Wen

depol yneri zati on of the polymer conprising units of
formula (1) is conducted in tdse presence of an acid
catal yst, both cis- and trans- isoners of the units
are in quilibrium and thus both cis- and trans- units
can be converted to the conmpound of forrmula (5) and/or
5(a). It is preferred, however, that when an acid
catalyst is used to conduct the depol ynerization
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(e.qg., fats, oils, greases, waxes, varnishes) and many
hydr ophi i ¢ conmpounds. Conpounds of fornula (3),
wob@res21183 is a Cl-C5 | ower al kyl, are m sci bPerTns1006/045200
water in a broad range of concentrations. Therefore,
t hese conpounds are useful as part of various
formul ations in applications such as degreasing, paint
t hi nners, paint renmoval or as part of fornul ated
adhesi ves. Because of their relatively slow
evapor ation under ordinary environnental conditions
“CWTEEW“€an be control |l ed by sel ecting appropriate
| ength of ;R6 and R3 Yruaps)<* 2hd°degadstofa ow === <
agr eeedbei-or negligi-bl e odor, these|conpounds ‘are also
usef uloasicoal escent solvents in valiouslatex paints
‘and coati ngsswhere they can be supplied to the
fornu?%f|pn n addltlon to, or instead of, typica
pet r abeer derlved sol VEnts such as ‘
2,2,g6g5g thyl -1, 3- pentapedi ol nonoi sobutyrate or .
diisobutg ate, ketones, and aromati ¢ hydrocarbons. The =2
conpdtRdsy(3) and (4),{as well as any individual or
~ m xedeseerfeo| soners thereof, have allso been found to
be usgfyl jas| pfasticizers wth vari gus polynmers; such
as ron£V|ny |hloride¥ pol y(3- hydrioxyal kanoat es),
pol y(3°° draxﬂbutyrat ), roly(lactate), and___
pol ysaeehari 'oég(|h yﬁzﬁhlqg7d 1) poly Bl S PVC, .- .
: ar € horm‘p L= |l 3 n > m m"- S ’ o n .- go .' 2'22°<370 25?13;); 320
AMNany PVC conpounds of various 5bgree of
pol ymeri zation, crosslinking and co-pol yner
conmposition are known.in the art and are produced
i ndusThié poliymer FRolanfidghiy dreoR gk Wamtnatse@)erifmiﬂa% mi of

po ter hono rs,.or co

B SRy KR Drocs BEraomar e BRIGE  HE B anglis sqbionges
e@;fal)lzg@ B83GAMI warORNalka raent:auf i ag‘l?ﬂqmrd s siraplerd tﬁas compotnd of

18 carhon_at om at ons. . Po ro rat.e
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for exanple by various microorganisnms. A pure PHB
polynmer is a brittle-polyner having a narrow range of
Ivaperde30ng tenperatures, and it deconposes readily at
tenpe{q4 ¢ ﬁ%?pbmer%ﬁea@iﬂh)ﬁn&@ o @ox@uﬁ@ (Hb%r!épeﬁ'ewéddnﬂhgg to

tenperat ure. actate po y(lacti %

camldnmm dpmn}ﬂéé m Vﬁtﬁrp lagaein asionpdbepany ﬂeg;;lﬂ and 03 g

‘%i tin Qtﬂ %th?fﬁ' Qarﬁ)fate él é’lsw &/ ReENeAL BhEs was equipped with a
cc es are ymers and co-pol yners,

mmnc stirreh pargsideith onrqgensmwbwraeh@aé@d tor anperigmely 160 °C to
Sr?:lcgog Teny Rgﬁ; gfs%r(glge Yﬁ@cﬂlx yﬂo SY %callhll{rg%%g A rl}e-gﬁfsm g a pump
caxﬂadblmod lpabv@ng up@vsmmhl *afg:uauybﬁ(ﬂrﬂ demgarsliths tersperaitre of the
ﬁ%}% rg?r% ed tg %égx%)(?, oﬁ% S)? %%(g 5 {)ﬁ 58“ stll ofaangear, slightly
weltbivi SI0NQUid §ves Ld)bSerﬂB(j{ anel the diseillate (158 Fg) vayas a;ol‘ihaad dfes receiving
derive fron1nat r.a adgurces or can be artificially
farkcoatrddty TPPans O1 1§ PRy | at i on of cel | ul ose). Exanpl es

of potrysagahaeiviRTobRd a\iﬂearm?)‘yﬂea‘lﬁct}@@ﬂs\é@ﬁlw&sfoﬁﬁd to contain
cellul ose and starch, as well as ngglve or | at e

amreximaiaiyl Specelithe cpmrerne ph Erauly aeﬁ%ﬁw% ‘BﬁﬁSH'rR&Bnd of
ﬁ%%i%b aeub scoq*m@%shhmg 1ROl ST BEhPRAA O FEN, eﬁaﬁfted by
e above rs w th the purpose of | owering

@}Isalé@anumigr tqdwdt RIepBI A LENE %Kusﬂ@%ngﬁm?paratus providing a
* conposition, thereby nmaeking theconposition nore

fl exi bl e and anenable to processing, e.g., by nelt

extrusion or nmolding. Plastid7ers are typically used

at various effective concentrations, and dependi ng on

t he pol yner used and desired properties of the

conmpounded pol yrmer formul ati ons, plasticizers can be

used at concentrations between 1 and 80% by wei ght of

t he unpl astici zed pol yner. It |s understood that
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The gl ycerol ketal l|evulinic adducts of fornula (3),
(4), and (5a) are useful as plasticizer conpounds for
weYO7/0p1hs ( 3- hydr oxyal kanoat es), pol y(I act at e) PCEOS2006/045200
vari ous pol ysaccharide polynmers. Conpounds of formula
(3), (4) and (5a) are conpatible with these polyners
across a broad range of concentrations. Conpounds of
formula (4) and (5a) are preferred for plasticization
of PVC, as plasticizers with a substantial content of

free hydroxyl group are generally not desired in )
EBavo Rertginmg 24 s@mﬁsofoﬂﬁgfo peregpeairioung pf frrohile (5, axfd 2 fection

resi | . . e s e

PRerEsE 14 st 6L SR KL KAEDAD foftilla (TRl Epbthnes

wer¢ ebtained aseoiiriske, prasticalie odanimss tigeids tigieptidiéied 0d waltg solids
I.CJ ~ only in respect to best plasticization

g#%%gPﬁéég&gﬁghgést conpati bil'ity, but also in respect .

t 0 t h&Hegralyeer phopang iethedask hesneaslckieried olig@Ethanol

e.q., .t r ility ta . npjsture, ses, .sol vents,
Serttainind, 8205 RS iy it Rafig 18 Hefandie folan was analyzed by
Depanslang V\?Iﬂe fd}ﬁdd@ siameigl %awﬁ@lhgé ﬂﬁ,codﬁﬁimt AdB€ forftfula (3),

r a ), .an a). can e . used . at varl ous :
i‘gﬁ@!« W&git%%éﬂ)ot%fﬁwcfgfq"ﬁ: ispmerRfrrgroriashnd % L wei ght

of the plasticized ?olyner conposition. However, in
practice it _is sufficient to provide 5 to 25% by

figRtes filadt i ci zer to achieve significant |owering of
the ghassmsiotRat bf it RHPTHuNERE 1M PR e Hﬁﬁ%bﬂnd of formula
pol ymeric conpositions. The plasticizer conpouhds (ga,
(3 wean gaqidipsal el el Ombdfarethant! ¢on@iting 840 sedismonethoxide,

d {He)gowtﬁﬁ? w @ﬁlﬂ'&l’ 1*39 %ﬁ]nﬁh lﬁE Fosbn‘f Eéiqgééraju&g ’fl&ebreersulamg solutions
plasticlizers known In e art suc aromati ¢ and--
alerpérrhi analiized bl 63GHMB and wers foungd ds icdintaich practically pure (over

SR e el I R B R SRt e Yomorer

of formulae 3-5 The conmpound of formula (5) and the
%o o%p- of forrmulae (3) and (4), inclusive of
5%%6 s with defined cis- or trans- stereochem stry,

such 8s6 gda)s, of(iBbEompdiayd oflfdhhulaqanpiepafedrdcbeiding to Example

D B R SR (L P Rhodle vabt Fedtalle Tl DR0 ¥ Cowith stiming
hOGE nimOg. T @hidi DR lceidion MDRLR MAdbebom§Piscous, and afier
1ie L adies e

f
Iﬁg}m Jteggt)lora as ﬁtﬁpf’ ¥ oignt abihe flsk Wsggopled to room

petperRtte, afhedswlHe hrédudgwap e polEnérd (813 comprising repeating
pol ymeri zati on conditions. Such conditions are»melf
RRSURE formp el 0a predgpinagitly hawéena eis opnBgeralipah Thepebuherrwas a
o R L AT o SRS P B, with o
pieling lempsradueiip drerangppf 85%ARPIE; U S. Patents Nos.
5,028, 667, 5,292,859, 5,095,098, and 5, 210,108 contain
descriptions of catalysts and nethods of use suitable
for carrying out living polynerization of

vari ousl actones and m xtures thereof. Simlarly, J.
Macr onol ecul es (2001, 34, 8641-8648) contains a
description of conditions and catal ysts for

pol yneri zi ng di oxanones. These conditions and

catal ysts have been found to be useful in the

pol yneri zati on or co-polynerization of conpounds of
formula 5 and/or 5(a) to formperfectly alternating
ketal -ester copolyners of glycerol and | evulinate
conprising the cis-w of forrmula (Ib). Such polyners
are clear thernoplastic trandfarent polyners that can
be obtained in a practically colorless formand can be
nmel t - processed, extruded, cast, and rolled to a

vari ety of shapes. Synthesis of polymers conprising
the unit of fornmula (6) are not limted to |iving

pol ymeri zati on. The hydroxyesters (3) and diesters (4)
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is also preferred that the ester of fornula R6COOR3
and/ or the al cohol R3CH that form during
w@elyoeridensat i on have boiling points suffici ertT/¥S2006/045200
bel ow t he boilingpoint of the nononmers of formula (3),
(4), and/or (5) so that they can be renmobved with ease
fromthe body of the form ng polyner. The
pol ymeri zation reactions can be carried out in the
presence of an inert solvent, or in a neat form
Preferred non-limting exanples of solvents are
DyshpwessHeas, hal ogenat ed hydrocarbons, and ethers.
The ertl er sultln pol yners diffe
dope RS ST BB b el R BRI AP g i iag formuta ()
ﬁﬁ&faﬁﬁ@ s _SI_I:] llhjbr@éndshﬁtﬂmjl U]?iﬁfeﬁchﬁ&&ehﬁmhfbﬁlw:th hydrgxy]
synt hesi s. e . ester-ketal .polyners ycerol an
FRYRA VLR RICRR i’ﬁ’ﬁorﬂj’ Vhertihe Dgror ot da i RUY Sgpaotnd of
ﬂdﬁﬁ{llldl (3¥§RMHWIL49 Rbasleiof 'c%%?&zs%érheﬂé?ﬁxh&&ﬁe of the followmg
yners. For exanple, these pol yrrers are used for

pol
pl ast(i3é‘1)2| ﬁ&ﬁ\l@l ool {rddnathydmnymetyefignepHg,  and
PLA, pel | ecel lul ose.
For ptasti ?loggﬁﬁgﬁlfgﬁﬁggg@%&g@né&ylﬁhﬁ% ester-ketal
po: ynS63 ?\0 YlOyroekaf 1, h.gfnb(lhml%bs?mh)&h)ptmmnast i ?If zed t
po y enperatures sufficien
ngﬁorbgjo teny?fﬁ}enl r?gr eéltl%ént wi th the highest :
msl t i 3§) poOMI06 raolofiglyderolabl y, under inert at nosphere

(to mnim n eco ition of the polyner

pl asﬂ@bzeé’)%).&#gg ffsgrgz)g)?ﬁ on wth these conpounds can
al so a)acowgsl mshetkyiitdlh the.aid of a solvent that is
typic yr ved ter .a.honbgeneous blend is

obt ai @@b 9%?81%%8&603iti ons may contain other
addi t {2a8s ngh;nasost ,dbutdnz&disl, i norganic and organic
fillers relnforc fibers, nents, dyes, and the

like. 4|5i)asprQ:1| 2’88 xleps.8 §° onprising the polyners
havi ngsgst ero1sehal of ERQASparBdibg Of fornula (6) can be

cast or_ nol ded or extruded |nto films, fibers, tubing,

pi pes(46ind OdtIRenobefjsepantykelyerli ous shapes that are

typi calzhy 6320m AfeNALIyvRYSofCRRFIIEho B ight of 1,200 D
[ ndus{m:)al 6pr odgg?gﬁcg%n‘?g%‘h%ryeknom pl ast?m zé%to >
conpo@id)i ossmefs Byanplriy, piisi). 04 mol ghdimethyl adipate,

pol ys ha

Comotits. siip ds BAgls £ plls GRUTHIGP b Aelb|\BlepribaldR.
anot h€he polyoutirimation rqaheomnp@mad'se@utﬁn trmmhbthD)m flagks
react W Lk € i r 0
SR VR i Rnsd ol R Kaich 12 S ATBOUAE B hiached to
al’ haeeie'mg(ﬂm A ecxpons ves qafmq:tboutah the preaeradeaffi m&num

( NAO o i zed nsatu t cid e
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ciligtlelgrt%%u gpetg@?égggéﬁgllg ?utaf.gqqs O%Jeﬁslpa(t 7151 Qmﬁbmperature was

13f¥ded 18/aBbY160 AT, Aldkh Prayadkiixtusssdveratisled Rr Dhr Bder

i s hydrogen and the other s a C - C3C)L|near aIkyI

YacupigrUsis a Pump capgble pfBRVIding ¢p oV eRRabYAIEM! ¢ By The

r%.zl)ltl @18@5@@ %raﬁgpiréﬁ“%bﬁcahyzco@tﬁ@é%'s ‘jﬁﬁu&fw%goﬁﬁs\‘l' t8%0m
ornu ;. wherein 't near al kyl, and

tpmfemﬂsrsla}ld stored @ supsrsaientaisry (ThepReowshpopeldmeny Obtalned were

{o LA Rrd BB delcBRGISE Whddied b raegapﬂfeﬂﬁngf af P Re than

e presence o acld cata , and.

optionally, an inert co-solvent. Typlcally, catal ysts

for reacting epoxides with the conpound of formula (3)

i nclude various acids that aM@ known in the art. Such
conditions are generally applicable to the reactions

of the conpound of fornula (3) with epoxidized
unsaturated fatty acid esters. Non-limting exanples

of such catal ysts include strong mneral acids, such

as sulfurlc hydrochlorlc hydrofluoroborlc
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and of the conmpound of formula (3) used in the

reaction, and can be readily established by one
wakeo7loeri1s n the art. The reaction with epoxi deBCT/ER200€045200
carried out in the presence of an optional co-sol vent

that is inert under reaction conditions and is

typically renoved at the end of the reaction by
distillation. Typically, it is desired to use a
sufficient quantity of a co-solvent or a reactant,

such as the conmpound of fornula (3), to mnimze

an additibnidi 49§ vodfighttesse Pithel pemared polginesy waiendr§ ofstaid Bquids at
Non- Ilnttln exanpl es of suitable co-solvents include °
E00mm [ ocar bons, et hers, and pol yet hers.

Typi cathleYesudityy PAGRRSs SeteMgithr &ﬂﬁol&}ﬂre&@?ﬁaﬂﬁﬂ& a3 4i7ner

material are renmpved after conpletion of the reaction _

bapneireck ¢9-pabmsss GExampland4-62, 1eand 9. pFeseurpelymars pemprising

AlpRRiY Ghiey 6%115913)‘(%?’55@%&@& Abre X8 PR SISHRY Bhdihe

acid catau%st prior to distillation. Because the
thyteexnligeoups) are very good solvents' for’

NAO epOX|des the reacti on between epoxi de and the

gl ycerol derivative of formula (3) can also be .

Evrmpdaidéht | y conducted in the excess of the latter

conpo t Q exc S
e {8 P R sch e BB TR (R AR GR L, repara
adcogdine ite Expmlpm (93] gmm:ﬁxsomtbrmamsdeymob tahé 0.032 grams of

FRPRE R Blurds? WBE kel il e o SRR Aftha & gizps

stheinglrsd) dt roomakepeiatigrar The iidtedityssfl ths rehiltinpesolution gradually-

ERRea1 T B PR ISR OB BG40 G b AB . v

Béostien8BstirAing REinRILHeRCRindhg fods bid FerhRiibn dTRUASCORE,.
al'kali, or- alkajl-earth ‘met al hydrOX|de or -carhonate

thepmopleshic. PEAiFally 6p1085s Brespateny polymeer SARRNSATIedt The

FR0 Mol EherREdOk a £ Bred b8 to rddnYtenBVerstusd hhd SlidPfled. The
under reduced pressure. The salts of 'the conpound of
te@vmgmé%}’théaﬁp@m GPEgrising repeating pnip o épravus (1) was a
ﬁgtd%aetbans;rtm@ttreﬁt SMBRE Rith QaRlco {11% eﬁerg@g/ At

volatile co-solvents, Tn a substant | rous
Wemmftbt%behé*aéﬁ |°@n1to’ra8gjtqtt!er Bhe pelyniar nltlati@ meltlag point in 90-95
z!?m%% S8rds
est ers Ano er set i%!o %2%19 %)Eg%%#éﬁfpr owsg ylﬁegeﬁquﬁ%am
desemeratiendn polynuf préperiesmpensntsafved aﬁnm me(lfac)ootncwies The
| Pr ef.er abl
§§g§,gg€n%83£ns ARG AL nd gga)cxcaétg,t DsSRbR! Fr nE'LFRES Brkanic
sulvatgs suchsasl Hyslro Chlness, ethers) oieeﬂcdtoés prepared in the
manner substantially sinilar to the above-descri bed
nmet hods f.or nmeki ng conpounds of forrmula (7) fromthe
Béenplpodi des of for mul a (8). Unsaturated fatty acids

mean near,. nonocar box Ii aci ds ha 10 to, 24

car bol PAEGHL Hn <A Faricen afieiigats LXatmE S g btne
bamgsy 6fioPlorone dliyodyanité WAl indreaed 9at e yi. The @@%hmg polymer
ot her or non-conjugated, but not in allenic

aHTPARJEBRTLUTC RS BB tW@%ﬁUbF@%W%k%%%eplaStlc product

witepea derdsion fiopefiesits Bhjfor, Bﬁﬁnﬁﬁhﬁ %M an 151 dHefdyBhrfaces such
fatty aci ds have one to three bonds. Fatty

arcpdxetbylgng pag pB]é’PEQFMS@@e Jh@fp%yrﬁﬁwea% prasticylhy mg@ble in water.
unsaturated and saturated fatty acids, for exanple, as
in the triglycerides of various vegetable oils, fish
oils, and palmoils. Esters of unsaturated fatty acids
nmean esters of the above-described fatty acids with
nmonohydri c or with pol yhydri é0al cohol s. Mnohydric

al cohols are linear or branched primary or secondary
al kanol s or al koxyal kanols having from1 to 12 carbon
atons. Preferred exanpl es of al kanols are nethanol,

et hanol , propanol, isopropanol, butanol, secondary

but anol , |sobutanol |soanyl aIcohoI 2 eththexano

—~ _L_..._ o o s e o




are used, not all of the fatty acid groups can be
unsaturated and sone fully saturated fatty acid groups

wa@an7beips esent. In fact, it is cost-advant agePOFUSZN0G/045200
use m xtures of unsaturated and saturated fatty acid
esters such as present in triglycerides of typica

vegetable oils (e.g. soybean oil, linseed oil, canola
oil, safflower oil, sunflower oil, corn oil, castor
oil, their blends and the like). It is preferred,

however, that. the m xed fatty acid esters contain
&&Aﬁ#mm5nantly unsaturated fatty acid esters. It is

al so prefer Eﬂé a fatty acid ‘ester with a high

cont ent® 6?‘“ Xprstiepe gohmeryvascrrriedsau posardingdg,
BrahpRS ¢ @i&@ﬁthtat 023 of S amBRitiHR 106 Qilgoc%‘ﬁ'ﬁle @vag Idsed instead
Esters of 10- undecyl enic acid’are also preferr :
%ié?mmgﬁ@fsewwt%tﬂm Tengltinghet pelymies was pilswved to ofol to room
ERIpRYARS RS B sty § gt *9((

trans- 1esf erifcaton a\?/l‘e%gf%‘a% gllsoelﬁle oduct obta]med by sucha
meifpdarass flexiblgfoim. &i wanmdulbt ¢1ecd poﬂyatemmw]ymer comprising

nd
.rEg)é%u C\ﬁ%ﬂﬁ%g? I&gg[yg{}g X% ﬁg grog efs Slé(} g?tuci%ge %?}gslderably over
tunsaﬁ‘bc abburdtharteypdpmer was 8 psictiasilbeolonéss ol Wiite) thermoset

bl,ended n1xe rtiall dro enat e or otherMAse
BlgnEr irhd g (gq, &“ﬁ%‘#’?ﬁ °°§§%eﬂga CRelEEtpsiops Th
Iirbéucdmdslpeadjmaﬂg insohbié i W&’d:r b B Mﬂﬂia@ﬁofg&hicyso@@érﬁs such as
: %ter nmeans, t hat % Ieast one of the double bonds of

Ly éo‘i?ﬁgoa’(su?tg?rédo? £98PISci d ester is oxidized to an

epoxy group. Such oxidations are well known in the art
lgpd eag be readily acconplished in anindustrial scale,

agple 3 using hydrogen peroxi de and a. carboxylic acid

(€. g.Thd Smitis® SHpoRRBLRLEI poYnedPak RErral AR U d Bine to 9

methqd. It is preferred, homever t hat epoxidatio

Examgle p24 Sxcept tgpq L% st dolylnms |delswadate;68 :2@1isomer mhaure ) was

U488 HstHadlorts ﬁBltdheQﬂsgcﬁﬁtat%r 'I*h% s?: éid fohm! $t was a

under st ood t in practice, I ze acid

faldy gpxed m&m@h@m polymer QQn@pqsuaEtrmqaesg antbyf fmmum(]s) and its
I n nt nepRexi des

D O L Bl e L Y Bt RS Pofior wes o

yelowsbxhetimmset palymgr, amlmdh estldmet be ntaiesfnidy Serrpi'dcessed by melt

t roducts and e

<20k I8 PRI EE L B PO B S e efpeomenic
Solvenygrseslem h:eﬂreczirbemr, etheEt loe nRobelsi ved f rom epoxi des

of nono-unsaturated fatty acid esters and conpound of

formula (3) have forrmula (9): wherein R3 is a linear
Eynaptn®dl, or cyclic alkyl or alkenyl, aryl, aralkyl,

or alkyl oxyal kyl ne gf A r Bis H and the other is

an est.er VP*"S&‘%’&PB@W Hnghy apfarsdiont agrordingde fthe
Elxairﬂpltgﬂ/ akugs thatonDg bo 421&ms’1ﬁ$ileh$tﬁs(¥>ﬁ£ﬁ’ﬁ i¥cyhhftes Wk used

e range from8 to 2 1. Wien bi $-epoXi des

n
"ateaf‘rqfstolg&ai 1883 Aten e rradesd waaauygxacfpanémmsm its
pRAEHIG 28R APPeFhRED tﬁ@ﬁféduen@&aﬂned "i’nF gle%)x' mty to

each other are used, an intra nol ecu poxi d
openi ng reaction takes pl ace, resulting in the
EjﬁWiggj4on of one or nore ether bonds each connecting
two carbon atons of the continuous fatty acid carbon
chai :0218rping &f ithe brancledehyveox i dervsnated polyrher grbpared according

1 BHIBLERR, 203l LECIOLHLRRe B Rioky e g Q0108

m xtures of the stereoi soners of oxygenated
derivatives of unsaturated fatty acid esters

conpri sing pendant ether graups derived fromthe
compound of formula (3).For exanple, representative

i soners of the such surfactant products froma bis
epoxi de derived froma ,di-unsaturated fatty acid
havi ng two doubl e bonds separated by a nethyl ene group
have fornulae ( 1cn) and ( 1Cb) Cbnpounds of formul a

o I e
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different fatty acid chains. Such adducts of glycerol,

or of a ketal/acetal protected glycerol, with the
wep@xiosiized tri gl ycerides are typically preparedr/isme/045200

known in the art epoxidized soybean oil, linseed oil

and the like. These adducts are found herein to be

useful toproduce conpounds of fornulae (9), (10a), and

(10b). The conversion of the triglyceride adducts to

t he conpounds of forrmulae (9), (10a), and (10b) can be

acconplished by a trans-esterification reaction with a

IDBM@ dvdre tlairklagmy nmixed inea @la&‘ssxamb;ﬂa@ﬁ ia achy dloyt iﬁcrapld

unt .of base, non of suitah
SOBni® oo 3 sref BEoY o oS o uiep o P e
sHefB) KSixg @ 95-aD0aCK alte drmtont 8f BRdealtionnsikture Hpadly solidified
carboxyl roup iin the ether adducts of, conp oung.é é
H@”r@ﬂ’r‘%‘%ﬁ? D4P é&raPéttaFWa%‘t%mé@tr%W%‘sbé’ﬁo%’ét @riPRer
}ﬁu&tcea@ty% 1SRRG BF EACRIILR. el HaiSHpSlysAkhane polymer
(typically, alkali, alkali-earth, ammonium or -a

eosRring fiasmenisaf Kepmula (O)cvrprmeirssdanay androtéeyad fa@n(the vial
d
e s P tmE JEL R B p s Mg BHighty crppinked

*aactctel:ts@nw@tmg with frismeany geoperties) Tngel)ltinen@llym(r Wasar e

}%%Entg%zﬁﬂngéﬁ ?J'ern? Wat&%g?%h ﬁ%g ag{ A&S? g‘]&{ﬁ%er yéfrggarbons

éfhers par doodydls. gFliprodhictt wias &tjwpoumd gob'mdr(anmnt qpu(ld’ adt bg re--
b the .co ds of for.mul ae
?r?}éss‘(%;’ )n?efga’quﬂ %‘&“(tﬁ% cteRgratiors e YARSTPEPRTUSF 1 1 a

primary or a secondary alkylantne or an am noal coho

é?ﬂ'h’g)ssll metal salts, alkali-earth netal salts, .
nnnniun1salts and am des of the carboxylic

aci dsTak s{Khedi s capikd o(Jt ddcbrding Q@Exmagxé %éhbepanlsat the 7.08

useful ionic mld surfactants that' can be-used

s/ af 7 Sranched Rydrrylsiamingted RAYPEL VAR IS AS A YRR TBHETiHe and
)ﬂe‘dcac@&ﬂdﬂﬁ% ©fthé Bkimbra1d “Bile reblifihg pbRuRdthade?eR very
Cco

are able in d and hot aqueous solutions in_ a
:ﬁm@l@g to tfmgpl)@fxerml’t:{lge(bm qurpg etsd, Wemgat wapr?eqqn&deramy more
S Eﬁ@gﬁég wAY! sifying, and mcelle- formng.
properti ésare not negatively affected by the presence
of al kali-earth netal ions in the solution. This nakes
Qg@; in formul ations intended for use in hard
£ %$hese conmpounds of can be used alone or in
vari o6 gofitfatrodesenelt2- oxihlerwgg disselved i 20 8¢ efenmpound

yol s r
‘git O?I%QI c(g y- nteth é %?ﬁ nert lélgtg ‘gv’é%”“" lsomﬁrrr%] mureﬁd The
wholeiwgp shigeedtat rcbctmttemmrsmm,wné Ot()ﬂeg bﬁberoudmﬂosntle dieshyl
eparatians_us ni.n di sh g
AeRir PR Bicflifed %8R o MuPlrBR b igp SRR The whole was
s fdes il n@unr@nahateaonm nexitrd wes hm«k\eed & (fcﬁﬁ té wom

concentra [,ons r use of unds of
COREAS THB Tt s BoaiPae BE Do el es RO chatann a
hoitie Gfsdndens of@o&liabunds?dfa)xe céifodadstof mﬁﬁm@p wiidi€in one R’
I nt ended usg the formyjation and can, be easily -
s oy AR, st oea ] By SO RS & n
the art. The effective concentrations for these
conpounds typically range from0.001%to 100% of the
formul ated product. It has al so been found t hat
conmpounds of fornulae (7), (9a), (10a), (10b), and the
adduct of the conpound of forrmula (3) wth epoxidized
triglycerides are al so useful as plasticizers for PVC,
pol yesters such as PHA, PHB, PLA, and pol ysacchari des.
Co- pol vners of glycerol |evuld2nate ketals with other
nmononers I n another enbodi ment, glycerol ketal
nmononers sel ected from conpounds havi ng fornul ae (3),
(4), (5) and (5a), and any stereoisoners thereof, can
be used in the synthesis of co-polynmers with a variety
of other nonomner s knomn |n the art. It has been found
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Hydr oxyaci ds can be further exenplified by
hydr oxyl at ed derivatives of fatty acids and esters

wo b@r®ef118 i ncl uding triglycerides. Such hydr oxpeBUSZNNG/045200

fatty acid esters including polyhydric hydroxyl

derivatives known in the art have been obtained, for

exanpl e, by reacting epoxidized fatty acid esters with

one or nore conpounds having a hydroxyl group, wherein

one or nore of the oxirane groups is subjected to an

epoxi de openi ng reaction. Suitable hydroxyacids can be

f s & ﬂplifLed by hydroxyl ated aromatic

car boxy, i ;] | ated he I.c_acids

ol ui of e Fer b0 THEl A, (L B B AR AR ides, s

" ffeHowbi ¢ acid, and the like. Lactide, glycolide,

I, 4-di - 2-0nes,. al k d |, 4-di oxan- 2- ones,

epsiIoﬁ?ﬁ%?%@g%Fgﬁ%2°§ﬁ%§éfﬁtdioxepan-2-ones are

sui t ab{58) hexaddcend-1,2¢gpxedeadiplges of cyclic esters. Among

ot her Ltable co-mpnopers_for making co-pol yners of

gl yceré%lt‘%me??ﬂffgg?éf i_z &onprising the repeating

uni ts @0)dodeatna-1(1-8xidesd gde conmpounds of fornul ae

(7, (9 10a), (10b), and al so, conpounds of formula
(7b): %Hépéﬂ“ﬁle 210x1d¢4.6 gear, branched, or cyclic

al kyl @n) 8LaBtl 2-0R1d¥l4.8 %’r al kyl, or al kyl oxyal kyl, and

one of Rror Ris Hand the other is hydrogen or a Cl-C

O | i ne&B) BrapyienechAwaideds6 f formul a (7b), conpounds

Wi th |icapaihydeWxdaes o ghorter than 6 carbon atoms can

be prepared by reactin? conmpounds of fornula (3) with .

corr es’E‘%ﬁmaﬁ@Oﬂﬁ Hdiwamples/d3 w904 Wess Gamried wrtyin pressurized glass

: -al.b i o . escr.ibedaboye .for the
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PR 0E (TG B b B QR TR, Al BB e 55 tengtts or
Goe gaftingespopides pamait the anfebated thepoond oefEmala 39r nul ae
(3), (4), (5), and (5a) and one or nore conpounds
sel ected from pol yhydric al cohols, di and tri
Eanbplegldse7aci ds, hydroxyaci ds, and cyclic esters can
be ac | i'shed usi ng one or nore of the catalysts
and c gg)ggp ?f 'Bar?g‘ O(fbég‘?:ﬁaﬁté‘g‘ %@S@Fflfl%lnp@@@éﬂlﬁﬁ pend4grere
RITER A WTRIADR@RPhsKs ReuipPed WePeAkapRetit it 2 EQIIMHESE and a

The'resultlgg co polymers can be termnated with

la). . L 2O,
é}spi{é?mh PerbRyhangdagist eanreried te ampesiying faslo| 98rasoktitanium
o) ikdBpoxias ang o oﬁﬁﬁxﬁe‘tﬁg@ggﬁwpaﬁé “{%E Q88ed ﬂoné%%ﬁ Pf Hasks,

can be random co: po %ners,, copol yners, gra

aphBreyseliptionsgyerg hpated npderaxfrozen wrng o 0il Gathpset bt 200-220 °C.

B iy A il Dt

e U288 of lcthdnt] B praical U880 (Aol 3RLRR), the ban

inmnesatyre wag dedreaseil &) 14G066 °Coapbihedtintingy wab eentifuedrfdr 1 hour.
. i I rs with

bRt s p Y LRALROO LSl A0 B B el ihs 6mm. A

watghinbask ochs ablerviee ithat pras pamatérenraae eithnhethdonetidablozs bf

I e pol r.s are conpounds. of. excepti ona

R ER s Por R ik PR ibbioR i hessatiy the
ey oihehesifliing bophap prddiess. 0An bheitioaslvtiche1dROWEERIso

an be influenced gr atlg?thggu%F sel ection of active .
TEFUEge RORBIREREAL Vit Brestngeyot IpBI yR (A IPUritéania dheisiprting
mia@%y@mm&nﬁe%@mdrﬁzyre&ﬁltiﬁgtﬁomnéﬁ@p&%@éﬁgvé}g% oled to
used to prepare the finished polymer products. ny of
the polyners conprising the repeating unit of formula
(6) are useful for making pogyurethane pol ynmers. For

use in pol yurethane synthesi 3 a pol yner conpri sing
the repeating unit of fornmula (6) can be prepared in a
hydr oxyl term nated form wherein two or nore hydroxyl
groups are present on average per representative

pol ymer structure. This is typically acconplished by
carrying out the polynerization reaction with at | east
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by reacting one of the above diisocyanate conpounds

with a pol yhydric al cohol or a pol yhydric am ne.
woleovslosamiig | ng exanpl es of suitabl e pol yi socyanetBUS2006/045200

conmpounds al so i nclude adducts of one or nore

di i socyanat e conpounds obtai ned by reacting one or

nore of the pol yhydric products conprising the

repeating unit of forrmula (6) under conditions

sufficient to cause reaction between the hydroxyl

group and an isocyanate group. It has been found that

sooh toopratueyangedwith mitoeged sind atvorédatabobai ﬂ&ﬁ‘qbeknjure The

1% Ng: ' |t|es vari qus . .al i
iR OB o pE R ko8 ReBishE R R Byl ransparemt
pnkgtﬁﬁydamsip agint dlhuids(aommm ®ingrithe. reraailimgrit prdducfwere
ﬁ nF é? f d cads ng,reaction to occur by neans of

b Rt LA £ Relrpr S cORPH e Bkcp e BearEs of
fdithul e e®tdrdrep &g inis i RenRxaahes of - typi cal
catal ysts suitable for neking the polyisocyanate
conpounds include dibutyl tin dilaurate, 1, 4-
di azabi cycl o[ 2. 2. 2] octane (DABCO(tm)y TED), and the
i ke. The reaction of naking a polyk§ocyanate compound
from a pol yhydric| al gghol conp B the units of
formula (6) can be rrled 0 bn heCpresence of an
i nert solvent, +O ally Qe renoved at the .
end of the reactifon bdelstlllatlon One or nore of
the pol yhydric aI ohol s conprising a-repéat)i ng unit of
fornu act W th on
|socyanat§%g§ ggd Fd,omRRun gggvgﬁﬁpghwexmnph
greaufosng ¢o be epmse mzammag Pﬁgidemﬂ BexibleyRPyreiandd WHdeg

Et G Go BT SRR S et ot RECE e GEupBIagrss.

mol ecul e. Such reactions occur readily under conditions

é 4ﬁﬁ]ky known to those in the art of pol yurethane
?ﬁ? 5 , and include use of one ore nore catalysts

known TihB rédttionWasaRei &1 oflas¥@bisd ttamﬁhﬁgz Bﬁeéccept that the
Non-|imting resent ati ve examnpl es of

t
eRaxadis aged W%ﬁ:l%g € diadfully epexidizgd |saxheane>ﬂaégc@%e@ﬂl70
Eheyghed tenperatures expedite formation of the
desired pol yuret hane pol yner, and typically,
t enperatures between 30 and 1600C are sufficient to
EQ ¢e and accelerate the reaction. The reaction can
be conducted at tenperatures outside of the specified
r ange50ﬁ8\m¢1@5 Ofatfuﬂlwmxldleq@mmean ed (thﬂmcehlﬂ()l hmmi

ta hj te ures
r ea(l:"?l ons an '% iﬁl ?“%’?8%%%’8@? mﬁﬁ?ht&gﬂ% 21g of
saqdige meqvthbmdp,r aaxnwlamsohmgfmpcm\hmuvm hagiestioally B8fred at room

o nits-of formnu IS an, . .
ERTRRLPE s E30 & Pl e Pihrgisidh o hoptriiGioation over time
adslfdljooredl bmmtdm@natsmhys lpmaﬁ ﬁh@@hrys-léﬁ&hﬁéuhoﬂ%é/d&h was-
%HSB E 3@% égﬁof f h % preferably carried
t5°5M %ie 4 08 MUSHYP tYagrsutrlizeg hy the
Aldnndr 6f ER8 @faxﬂﬁbﬁﬁné!&@oﬁfdefe@rﬁnhyﬁhﬁxsrﬁb@éjs’dﬁﬁn Hihydrogen .
typi cal | per conpri sing both urethane and
Ri{asghate, n%gﬁ?é? arl4Yfanaa BéPr’i’iab%ﬂrV‘ﬁé rovrfenal@sﬁlr’-é@urq)h dhe resulting
fBatle ak fiReredahd Sk AbthabSH Wb %ﬁofﬂ?éc?ub/&ﬁ Educed pressure using
propel | ant conmpounds known in
HEStATY Y EPREHOT Pty Awrader beHpyet &0 ﬁ@ °Grithe I@Sulflog nulvaas(cﬁ;solved
o o R A s MR DT ! Wi educed pressure
substantially simlar to polyurethane polyners known
in the art. Pol yurethane pol yders conprising the units
of fornmula (6) can be solid or viscous liquids, rigid
or flexible, and they can be prepared as thernoset or
t her nopl astic polymers. Depending on the specific
pol ymer conposition, they can be cast, extruded, or
othermnse shaped |n a varlety of forns needed to
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nmeans of heating in an oil bath, and was refiuxed for

approximately 36 hours or until about 11 m of water
wor®oeiihected in the trap of the adapter. ThePCERESI00€M45200

m xture was neutralized by the addition of 0.2 g of

cal ci um carbonate. The heptane was renoved, and

reaction m xture cool ed, yielding approximately 53.2 ¢

of a very viscous, pal e-brownish, honey-Ilike polyneric

adduct that conprised conmpounds having structura

repeating units of fornmula (1). Exanple 2 20.3 g of

u$iag pabiane evaposaioich chae frangurént pEoduehWith Wegioily odor (485 g)

s RR R aiPR b ik FRYBAY, CROE, WitH B 1 ippration

aiethomb thet cehp'as ﬁiumdeto cahﬂammmoixmat&lyrﬁ% megthyhhetddesambte, 5%

| h
HER N ORI T
triecton @l;'ll(B—IQLlbelblgé;ﬁﬁs'-%m}loclﬁﬂétganoﬂe,uzhfcbdma?lEqiuﬁxyltles of the esters

V] ous s |rr|n for 30 mn w 2 g.pof anhydrous
gt{%glgg?q}ma d é‘ﬁ‘r%ﬂ%dg’ﬁﬁafaé‘?‘i gﬁ“ﬁi‘%@% with 100 m of
net hyl tertbutyl ether (MIBE), and dried over -

~anhydr ous sodi um sul fate. The solution was then
£rpvpled. MIBE and excess nethanol were renoved under

r educ e HRIGHRLLS wal b@ﬁ'ﬂ%%t 3&04(119?@6 Eam?re 56 'ek&tyt ki¥at the

yel | owi sh; practically odorless

mlglﬁzwdkyyﬂ%% g rtmrﬁwgrmﬂqwmh@dstpéewﬁn@fatw acid esters

: f
bSPRPrecd g et SHO S oR A AR A0 I Iy Gous
arid Whe fywdio eaaiphiay Feagtiéwproduats hading Thengtee (2o i Bl 6b),

%térF g{g{l‘l l‘t‘h;érgg)gllgﬂ) gfof ff&glgq;ﬂl ?33% %?%g)\ée&gthglre %s?%'% 8ghexadecanoxc and

~ beadergnaip pcmbanrmxbahtyessctmﬂaansumé &g et zﬁﬂibtﬁjteﬁsthe Thaeting
' ﬁggks had the foll-owing representative nass-spectra: A
epectrun1of the conpound el uting wth retention
time of a roximatel 15.06 m n: A mass-spectrum of

%oq%%ugﬁ eluting with retention tine of -approxi mately
The resulting liquid mxture of products:

WaS absioz f)ﬂt%@deicﬁoﬁ@%cﬂlcﬂ AR ol ih BRample 74 was trans-
%%90|soners of diglyceryl ether levulinate ketals

Ty dstdrasds I PoPYsthanol aoptainme:driescgliygn gneghoxide,
&Qﬁthé Qddlld A BRsfdr Ot Rkt térﬁ%@aaﬁpl ¢hd réRfi6n MiXRee was

wth 20l of .ethyl - acetate and pot assi um
peuiigised Bhe stirring Wilopewdergd 932 g ef amlafdremtawsmﬁmydrogen

A ﬁ&g%ref Bl BROlHt Hﬁﬁglfyz&hﬁ PREXAE irfie g}%\fg R ture was

mat orial was observed. e reaction mxtur

foxpd tabe E@the%ll}s@ﬁntmai ¢ thietthatobgained imByainples76.

pot assi um di hydr ogen phosphate for about 1 hr, dried

over anhydrous sodiumsulfate, filtered, and the

Byaowdes e8] acetate was evaporated under reduced :
S;FZS% glog \%Iﬁg ﬁ% ﬁxséurlegcam?lé) d\ycit gurgsg art%pnte 1{5)};:7:@1)}\% 74 or 76
wae trased mooditgptoctha canditiappo DRk amaplek 355 4% Tie ®bilyihg product

BT eReried SEPo R RSl B Lty e SoRto Pt fariure 03 BRa
ﬁig&ﬁ@ﬁs aam&ardsmﬁ ﬂd¢ nREifRId fftyherdesta debilhiversH fhrmulae (9),

dﬁgﬁ tere i somers of conpound (18) were
e po mr%werﬁapyhemtena%eeﬁ ermoset
&ﬁﬁ&ﬁéﬁdmﬂ?ﬁﬁﬂéﬂaw 1R WS AL Qiskol oD - 2hd p@fymers were
pot assium t - butOX|de were stirred at 120- 155 0C under
vacuum (I mm 2hr), and about 1m of clear distillate
was col l ected. The distillate was anal yzed by GC- M5
and was found to contain preddm nantly the |actone
ketal of forrmula (5). The conmpound of formula (5) had
a representative electron ionization nass-spectrum
shown bel ow. Exanple 510 ml of the hydroxyester of
fornmula (14) obtained in Exanple 2 was heated with
stlrrlng under vacuun1(6 nm 80 OC 4 hours) unti |
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Exanpl e 7-8 Excess solvent fromthe reaction m xtures

of Exanples 5 and 6 were evaporated under reduced
w@e@smexies (0. 5mm 150 C) to give neat m Xt ur eSPCT/US2006/045200

of conpounds (19a), (19b) (Exanple 7) or conpounds

(20a), (20b) (Exanmple 8). 10 m of water was added to

the resulting product m xtures, and the esters were

saponified with slight excess of 0.1 N agueous NaCOH to

gi ve the correspondi ng sodium salts in aqueous

solution. These solutions had emul sifying and

Rariedlyadnsolphls pe matesagetane, methyleibykaonedivdgodsybanseethers,

Mesenee of lg/L calciumchloride or nagnesi um

chloride. Exanple 9 Levulinic acid (98% purity, 697.3

g), ghyomxdmaedndmef eagh of Bk polgnersabtrined inathisdExample were

i C:_agl 5Q)... . and tirri r re. ced
bR R BB B R TR P R Ge 7.
‘el GOARISvinail wsi svafsths eésulting mibatve dtdelfilymhpizedpradi@s siioved

vaporat or equi pped with an. efficient veriical )
B8 rdaRire B a BORRanf a0 SSHiEr coprsthion ebeciprredin
Bsiriplef76 a6di 07) WitHphCaaplien 6f thecoMictt Hthe N AN of
vacyum of 6 mm The fl as s rotated and heated using

heyagdeqanpiggnd gefadegapoic pyr a‘f\yﬁ’tcéﬁ‘ﬁ?érlﬁisdP@‘ €& ting of 80
OC. Arapid distillation of water was observed. After
approximately 130 ml of water was collected in a
Feea’gifg f1ask, the bath tenperature was increased to
-+ 115 0@? TRRGeftihividstalh @l Qft a‘é@&r@fngv’t@%x%ﬂgﬁé Ryed aLﬁn.{Il Ied1d scale.

the rate of distillation had decreased t

Bomdessd sediemyilyaside ({ 1gdivas adilpdio neitialipe thetratdysthand the whole
BRI E F8 hBAR Ha5orh RaRplAEasP HIkR AUl bhiBound
reaction mxture was heated under a 0.2 mm vacdaum for ;
(8) Histitled Pnteatredieted puesaprs, tchgive sponopadatebnl g l€a modified

. "+ T ; l'owed to

SRIRPRE Micf habilf abBRE AR E W BT iy BRE ol Bute or

toiglycaede Gafreo flopringltranspaidb4isdowy) liqtid mathnmmbesmer wildheorange

*ﬁs]a yi cous, slightly brownish, sticky, syrup-like
PHITEHnd was practically insoluble in cold water

The c@) abyisgrandfitie protuict watd thocbupilyasieht dagwith Gragran@iof

dry sodi um bicar bonat e, b tirring the content of,
o A PO PO B oF SOl GEre, 974 the Tnixture
Wi uged M1l ioud 26 105PE AqUE Fek@Sn2PEll iiREhanEMRlymer was a closed-
nﬁu raljzed reﬁctlon product was allowed to cool to

6o *lkb

1Blp 8t Y cuzeday ey foradithsmesetraly@ac nat t er
was allowed to settle. The resulting viscous liquid
co-pol ymer was stored at roomtenperature, and was
¢ & subsequent exanples in a decanted or filtered

for m AhenE aRidifidd 8 g QUWE sy R EsiP Wl QTN YcorBY .\/tpEf
I éxaﬁp e

conprising the repeating unit of formula (1).
Erampde 80 exiceptdbpiaddagm ¢fi sodiuym ggeide wis omjtpd.e b resulting

0 rd o1 y I i .
AR R e SENCEOLE AU Mo fgmarer
43000a. er round-bottom evaporating flask, and the whole

oo ok ap S P ufft predict WEL B Sl B ENARY. S i of
hekamietB@lenetrich-diivanyanae wad 58ppg b€ dibusylnih &latesd mdatspnixture

FRAERE B EHL DS g VR nei PSaetiod mofienionu 47 e

initial tenperature setting of 80 0C. Arapid
distillation of water was observed. After
approximately 110 ml of water was collected in a
receiving flask, the bath tenperature was increased to
110 OC, and distillation of ter was continued until
the rate of distillation had decreased to
approximately less than 1nL per 60 mn (this took
approximately 5 hours). The reaction was then stopped,
and the tenperature of the reaction product was
allowed to equilibrate to roomtenperature. The
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tenperature. The resulting polynerization product (

1097 g) at roomtenperature was a viscous, practically
wa@obonbass, sticky, syrup-like |liquid sparingl pcBOB2006/€45200

in cold water. The resulting product was predom nantly
a polynmer conprising the repeating unit of formula
(1). Exanple 12 A mxture 1.05 nol of triacetyl
glycerol 2.1 nmol of glycerol, 1.96 nol of sol ketal,
.65 nol of ethyl levulinate, 1.7 nol of levulinic

| of al phaangelica |actone and 0.2 ni of
Ei}hgb‘-ﬁf‘#atsg’% ¥ﬂi%rf?‘ﬂyzfé‘ﬁﬂ fpam @dbsreosetaalymen)iwillegroperties
84 shaabed Hedbtalhbd RIERahPle ¥0- 105 0C in a round
bottom fl ask equi pped with a water- cool ed condenser.
Distillation of a mxture of acetone, ethanol, water,
@Q@,;,blgsgglg} and ethyl acetate was observed. Heat | ng
- With stirring was continued until the distillation ahd

pr act Tbappipusehenaifodmsaibtainedim Exmmﬂés 80Tired 3esaekd i- ng

' t I h | d. wa
e I N T S
toetaet aﬂtstantwlly sialy tetrsevhieoved in BxbihplesTs 4d 22, with the

u essure us a_vacu u capahl.e of i
EREUIGH abBERHliee B ArirRird Pt Brihe PP Vs presentin the
plicgitiéts lofitheqstegdnt ERampdsemlpiitkny4ll @idntiéss (Ts)%ubsi ded
(approxi mately 6 hours), the resulting viscous
pol ymeri zati on product (939 g) was cool ed down to room
Eedmpsiedyur e. The resulting product was predom nantly a
polymlg %P’DI‘ISI nﬂ}the repeatlng unit of formula (1).

bapshed fvaressylfemmnatsf copolmyerdrepared agepriig to -
Eﬂ‘caﬂa@l\élﬂé' Wdre aasbReand 8% &f tglﬂénesdilsgé‘);énﬁteg%b@o‘q@&ngﬂ rélé)gure)

heated on a rotary evaporator to - at are

Q2 eof iR fi %%Hﬁted‘aﬁfa?@ldéd oThpwheledivagheated with vigorous

SURHL 53 9ODUARL plrdPh, 4L B K RRE Aol e
ePRparatedundex r e«bp@gsm Fhe desvitsngrotpmiese pooduct (7.3 g) is an

¢ ' .0l an - )
A5G LY U O L KRBl comprng psane
s of domindd (QutThecmoddétngastovikExausyyleHoWwish teatspptent hqiid.
the starting reaction m xture additionally contained

40.2 grans of a m xture of glyceryl esters prepared
Ewmqudq&@&io exarrpl e 13. The resulting product ( 1139

g) wa cero hed yoer col risi

repea P%ésgnﬁ?st‘s # _ ‘ﬁ?ﬂage(%“} ERARPTE" P8 "?‘ffgr‘smg to Examples -

Synidsis IeXCamﬁlem aieg s}@%&iﬁwméd 86t With BBk & lywocyanate
prepared according to-

t .the add t .of est
R‘ﬁ %x 8‘? &} P 2Ep % insteagpf é%fGP virge dosymeratel e
r@&ul%ﬁl@pﬂy@f@ﬂ%@@barﬂb FREH ﬁ%lw iy fRAr (r8PRHiES tcn@)etfgﬁms obtained
eatll) %&:’mlt of formula . Exanple 16 1021 g of :

qrd &1 gYeRpt ﬂé‘@’n‘ﬁ?‘ieé?‘?@‘%g%@ repeating unit of
for nul a (1) prepared according to Exanple l1llwas slowy
‘I&guredréover period of 1 hour) into a stirred reactor
1 2 liters of a nethanolic solution
cont abht BPR B8R f sodi um methoxi de. After stirring
at- roomtenperatwe for 8 hours, the caontent of the
r eact Gxawple8Tol 3.e grazds ofihd m¢tbﬁn®trig=lmﬂndmepared according to
reduced pressure using a rotary
eﬁorg(?%? O?The resulting yell owi sh-orange |iquid was
transferred to a separatory runnel and thoroughly
mxed with 0.8 L of tert-butyl nethyl ether. The
contents were allowed to stand for 4 hours and
separate into two |layers. The_ | ower |evel containing
primarily glycerol, sodium-salt of conpound (3),
wherein R3 is H, and small quantities of sodium
l evul i nate, was di scarded, and the upper |ayer was
stripped of the tert-butyl nmethyl ether using a rotary
evaporator. The resulting slightly yellow sh |iquid
(992 g) was anal yzed by GC I\/S and was found to cont a| n
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Exanpl e 17 The reaction was carried out according to
Exanpl e 16, except that ethanol was used in the

wo e@cwsms i nst ead of nethanol, and the starti nBCT/US2006/045200
pol ymeric product (732 g) was prepared according to
Exanpl e 12. The resulting product was anal yzed by
GC-MS and was found to contain approxi mately 9% of
ethyl levulinate and 88% of the conpound of fornula
(3), wherein R3 is nethyl, as a m xture of
approxi mately equal amounts of cis- and trans-
i sonmenExampke ﬁoﬂpdumnﬁfofﬁhﬁr fattly s1eB pddums preperedfageoiding to

Piblscr PSRy ot aflgtss LSRR Rl s

rflerad én 166 nﬂrocﬁ’mmghatml Exaami@ Q05%r e ;ﬁ(olhfdiﬁdm]lfbhi& apfi) to

ek SRR LB 4T 1 Ghory s FBEPTrHy OC M for

dpRatdRE emtneﬂeﬁn@wmﬁtesaﬂduhmm #asdi;ethoR tﬂtoaees CEKSr the
nbut anol on a rotaﬁ% porator under reduce
rreeder vas dgemed pm 9\)&'55 hourg)) trpthrﬁot}wrqusr neutralized with

Tod st SN®dhdin @w%erzﬁsaet rarﬁéretrurtrtﬁimpgétﬁoﬁ AYBEnSIAWRIEr reduced
containing primaril ? cerol and sodium | evulinate
-8

msqrﬁew%m ymisare obk-ghiseryd s mdifegd fagy maidestas (as oily

ﬁ@ﬁ gin R3 is H was discarded, and the upper |ayer
I'ltered through a paper towel . The resul ting

pr act ildwedl glycarpl e¥hérensiduéts marathenvniged withoh2 ¢ afftitheiptmane

e e

ewgentdiadd ecome onicailn(abppt dhishabaive Bgbtythragdhed or crosslinked

RS EREO R BRRARE TR Pt BB Eiebis s Giobla ifiefyy 3.500

Dherein R3 is n-butyl. The conpound (3) was then

furth urifi.ed by djstilling.out bu L evul i-nate at .

T e oA autiSs o coeh BriareRgtng croogiied rbanes perdmied

ithld.5 &ns)flrﬁaﬂﬁethm%tdﬂeean@fo 3 BaneEMmOINehetiiso8yARake] and 0.01 g

ﬁ%% repar.ed accordln%fto Exanpl e 16 wherein R3 is
iRyl tlpgfe%ltﬁtr was pdded: e TBWEH‘Z% erg eachaiyredeheroughly and

ﬂlaéectpinv§dadu%m29véﬂ sePht RRACIC qﬁcduaeedféalahﬁamgnc ©1&kure for about

absol ute ethanol with approxi mately 0.2% w w sodi um

b1 RURi Y thep e )V agiHiy das 8P hedoitiagm 8 PuiPt GPalpls 16 r et reyan

&&%w@%ﬁp@cumnn TRt mbddoes RBY HeRYSH u(se P%}E%Q\Lum at

approxi mately 0. 4% sodi um i sobut oxi de,
h@ﬂ@@ folid hiss satrilienabelsdslovmi antd tposghtdo @tmespheric pressure. The

ST oA, D o i o

a_l@ums?@pmstana of magnetic stirring at room
tenperature (26 0C). Progression of the
trans-esterification reaction was nonitored by
Brahylei8¥) snmal | aliquots of the reaction m xtures by

GC- |VB F t f t f f
obser vgﬁgrﬁgr% ?11? es e o & ,41516359‘ %)é‘)aceﬁ’lﬁailg?rﬁ and M,
éaE&ﬂmﬂOG(S@ﬁa-Al&@chqul NoEX&,@BISé)Mére niisedinih f((ngmhffthe

22), and et hyl hex (Exa o T e reactlon di

CRIL R RTOT () GF G ar-S24 BT /4P /) ware of
isORITRY), 4t 0.0 grdthl 6F tiahAIS 18peHIdth %ts Iae&edw@h&wmiee&ss stirred
the reaction m xtures were neutralized by stirring fo

Fdrated (R 160- 13T forgolriep BEdgGHEREENFh a@mﬁm@ressure, and

BRASAS Prnf Oculind 6 Loy EXEPESrAHER Banp R garuuhae@b The
rom each sanp e under red pressure ere

yi el di ng the conpounds of fornmula (3) in neat form

asvi scous liquids. The neat conpounds were 94-97% pure
(as mxtures of cis/trans isd®rs). Exanple 24 2309 ¢

of the conmpound of formula (3), R3 = CH3, a 1.05:1

m xture of cis/trans isoners, purified by distillation
under reduced pressure to a purity of about 97% were

fed to a falling filmdistillation colunmm at a rate of

about 90 ‘grams_per hour The dlstlllatlon colunn was

~ O~ N o~ 1. i




Exanpl e 25 Sodi um net hoxide (0.1 g) was dissolved in 5
1 granms of the conmpound of fornmula (3) (R3=CH3, a

wa 205061181 xture of cis/trans isoners, 99. 7% pRCEUS2086/045200
was placed in a round bottomflask equi pped wth
magnetic stirring, a vertical air-cooled condenser, an
adapter with a side arm and with a flask to coll ect
distilling nmethanol. The whole was stirred and heated
to 180-200 OC under nitrogen at atnospheric pressure

until distillation of methanol was no | onger
ReTitERs BP Y IeH S By et wtyr—zmsnbtbregolymwomammﬁ polymer with
f

e I S °°§%%s&%§‘ékétft%rnﬂs of
dermga (6he ¢ aelwmen w@aam@ameran@ganﬂ@ceael pwetically insalhible in
;ﬁirpolynerlc product fornmed was a viscoel asti c,

ermopl astic ketal -ester polyner conprising repeating
units of fornmula (6) with a nelting point to 65-70 0C
%tam Ocon3|derable brown di scol oration. Exanple 26

e nmer synthesis was carried out according to
Exanp Il%ea%ﬁpn pxaikpt miktOiks goﬁfpn'tsirigﬁﬁibbidi'ﬂe(ahvﬁcts prepared i m

st ead of_ sodi um net hoxi de,

ERAPPREN-BT a6 ST pich SRbediofsh0ousis oF 1o s componnd

6{1 eorﬁﬁna €3 byodistingidn\aekr RAGSIEPésREOUS 2-F3 %F;ﬁqé of eacg of the
%nEr speci nren was drawn fromthe fl.ask, coole

PR TRG UG HTe STFiednsitng P meiafdM sedigar larquh@etbbrengorous :
xe?%rlge 2GHrs 8 88-H0 PQ. PRRIHas@R4s ABYralZed %%ftlsatl*&?f lmrh aqueous

nal ysis. The polynmer was practically I'nso
proRploriccicub o PH Fr, 256 hessntutionsreere dikateditintrates to a final

CORMLAl O SRl i §8ﬂ1h&ﬁ§§f Rl TRy fie g%}%dméécfgddu%,gl%ﬁhe
and a trace of he stereolsoners o
a@mp@m Péfqnzm}a (Gmethethg veripes mxndﬂs ogae tﬂmwmgﬁaédt@r their
| C
R R )
etﬁluaibwﬂle:smbuﬂrty of lseclr @nclsions 1mﬂ»etpresz:nmaan<aiﬁ mee\ﬁsénme of

S0l S QAL TR OB 10 LA 232, er

ﬁéedsh theatmubsidreeks).. Ianalﬂltfcﬁrl;‘, tHet Sapgni}ﬂeddﬂdﬁiplo\m&s Were also tested
trans arent ract y or vi scoel asti c
BRRBET R PSP BT S e IR taneal T pomRauidg pere also
fe@(remfbﬁt}(eﬁ')surfﬁbﬁnpﬂlo)é&ﬁés hesH F. el ehdilsiBR tddts WhreldiSformed at
ragge of 70 75 0C. The polynmer remaining in the flask
Wfked in the subsequent exanpl es. Exanple 27
Exarrp seltaaﬂhEmmhyamrbtsmea B9%b§oﬁtﬁ§at&ar6ﬂtﬁg ﬁy;hde adducts of
€ccord| anpl e 25, exce t hat 46 a 4
XARiey 2960, M%E‘mgdép betgon §urfgemaets capable of
fo éﬁd azpp%auygeata@ flexalRSykEsthhisithsPhAFHEl: dufficfiht |
was t ranspar ent actically colorless,
WPE%‘@@F X&Ee BOt ‘tCtYér’Sﬁ‘g'mf%ﬁdcb)p@IeWeﬁenee nﬁrcalsnungor magnesium
e t [ Qi nt
. llE)ﬁpt ﬁg h?tghd"ﬂ{ t%e%fro egt'iéé"ﬂf‘é?(é Q&Pgb%n]c%ﬁ%&ﬂ@ 7t6 alﬂg xamples 56-
@Wmeaﬁsefwsl sgtisfectory. oNon-amnﬂcdrgompOquﬂEa(ai@les 56-60
4 of formula (3) :
.ﬁééﬁﬁgn%h€§%f?%gﬂgpgﬂ 5@ 8§Q%¥ 92:8. The resulting
product (29 g) was a transparent practically
col orl ess, viscoelastic, thernoplastic pol yner
conprising repeating units of formula (6). It had a
melting point in the range of 90-95 0C. Exanple 28 The
pol yner synthesis was carried out according to Exanple
25, except that 44 g of the compound of formula (3)
having a cis/trans isoner ratjo of 52:48, wherein R3
is n-butyl was used. The reséPtlng product (26 g) was
a transparent practically colorless viscoelastic
thernopl astic polymer conprising repeating units of
formula (6). It had a nelting point in the range of
12-11 0C. Exanple 29 15 g of the polyner prepared in
Exanple 24 ver e heated in a round bottontflask

- o, .




Exanple 30 130.6 g of polyner repeating units of
formula (6) prepared according to conditions described

WO nooEveatps € 25 were placed in a round-bottom f PE@EkSENE045200
0.3 g of tin (I1) 2-ethyl hexanoate catal yst were
added. The fl asks was equi pped with a nmagnetic
stirrer, purged with nitrogen, and was heated to
approximately 160 OC to nelt the content and dissol ve
the catal yst. Vacuum was applied using a punp capable
of providing an eventual vacuumof 0.1 nm and the
Eegvppledtiure of the flask was increased to

approxi matel y 280-300 0C,..0J st ' .
sl i gh?’ H’;%%F%( Bﬁ%erlcug‘&’&g%‘“@éiL%dolé%;rd\}‘g%}a@ﬁ g’f?ﬁ‘%ymem
Ebrap b daten(pring) fragsen of fantudal (6)rweare peeparad yga flcdiskixing and
cool ed by neans. of ic? bgtﬂg The ist}[late was cool ed
SHISIOITIFheYs Byingenker higdoliay: IS cont ai n
30% o Y he. compuna of ot a6 crane ot the

00 e compound O ormul a (5a). ns e .
resul ting ni x%W%ge&wwggrpﬁguWr%V%@C%sé%'a(géf’éalagve viscosity
di stillation spgesphREUSieshaPARERH RmisdnydCat. No. 34,677-2),
Kugel rohr-type apparatus providing afraction

cont ai(® ng 22PHBapsly6}-hydvspeitxratoniisial grenofmul 2 °C
(5), and a fr hs b al Ny Héa0NyTB63f5094% pur e
compound of f%ﬁ%ﬁ?gb?gg%. %%?ﬁccéﬁpoqnds we?é obt ai ned
as _cg!(?)_r | sz , p\6h acellelabd we@d@ppwl r|W1g1\;$ ?ég«éb #atyl Cﬁtent and
solidified to y s ] e
poIynergrenai%ﬁﬁé'%§8¢%E§F?§§%d%ggqggan§1eété?iFied

wi t h @) hanol PEanfLapoeiylagtide, 28hepéntsistiosity APO0RbRP.deverggeM.,

reLnanel ¢ <ol Wb gAY B ERAS S

(3), R3=CH3, @otdpahpeCatalNoo5RHfldrD). Lrans- isoners of

approximately 19:81. | Exanpl.es 31-32 2 gra of 0 _
g e T L
kA d1d RiprediBhite. Eachofihs seuvedh mixthfksniere indieidnalipfed into a
cont ai ni ng 0, 5% sodi um net hoxi de, ang tge éplgtion was
re-Flearrds SHNIEUTRIINECTP Y SR P RHET I GPETOTHE 4 BT ti ng
Mt doRPouNBESTRARE In ARdhehEs] dinBYr K¥rolln,abith MRS Bixieg tiskmber
to contain a practically pure (over "99% cis- |sqg§r )
beatedéo Edibpdunepvsthe Q}ql,tmgite{r@@)‘qtuqqsof@lg porEquxﬁﬂt avitigthe highest

i LRe 9% TYb Rpn> ) THRY &dwere mixed for
BB AP 0 i gyl e st i o
2beutHfyiniriteh aad shewreselting madgwenptheg xgpdedeut of the mixing

%ﬁ%&%ﬂ;&hﬁgg@hﬂoﬁr(eﬁﬁﬁterg%xﬁ ORh Mt wa irﬁrﬂ_@diﬁt@ﬁ%@:é&&l to room

ecome vi scous, and after 45 mn
neapératme wasmbieopped and the content of the flask was
cool e drﬁeopl%g&ggér? ORe {h%&x%ﬁﬁnerm@nc{se\%yﬂettle&gd B QUL c¥@&ntrations
a pol yner .3 @) conprising repeating units of

finelodiing af Basporetampamt]|of thepriesent dissiesucont 3,d0s 3%, apd. 50% by

The pol r S a transparent, practically colorless,
OY§5%€#§E$T%$QFWEO SQEPTC pol yner, with a nmelting
t enper@lass Rangitibih eenippigareafatd Gy difiera@abxcmpinpscadarimetry), and

P51 PO AeCeY S8 A FATY RO 450 e GE: Bt trom the

thEul&d WmRthaNAE Shéwh Hishadfecon ¢dmpatibibivydndgicoepiably low
were prepared by co-polynerizing 0.1 nol of 99.4%pure

devaiooherusatipn oitheP QB ey RIBRYFHIOEGOMBORGNS. yr e o
cis/trans isoners) and one of the follow ng: (34) 0.01
1 mol of |,I,I-tris(hydroxynethyl)ethane, (35) 0.006
mol of I,l,l-tris(hydroxynethyl)ethane, (36) 0.010 nol
of 1,1,1-tris(hydroxynethyl)pro rane, (37) 0.008 nol
of pentaerythritol, (39) 0.0060nmol of glycerol, (40)
0.002 nol of sorbitol, (41) 0.003 nol of xylitol, (42)
0. 006 nol of erythritol, (43) 0.09 nol of 1, 4-butane
diol, (44) 0.012 nol of diethylene glycol, (45) 0.013
nol of 1, 3-propanediol, (46) 0.015 nol of neopentyl

gl ycol, (47) 0.02 nol of polyethylene glycol of

S o o A NN N S o —



reaction mxtures in an oil bath maintai ned at 220-230

OC for about 3 hours (until distillation of nethano
wo@e@csnas | y subsided). After that, the bath PCT/US2006/045200

tenperature was reduced to about 160 0C, and the

reaction m xtures were stirred for 1 hr under vacuum

usi ng a punp capable of providing an eventual vacuum

of 6 nm The resulting viscous, transparent,

practically colorless liquids were cooled to room

tenperature and stored for subsequent use. The anounts

of p@loyyfﬁéﬁblehmmmmmg ene:omesBLAJ; andVACweteefound

cal cul at.ed oretic 0SS
cERBRRE 4801 e pof Ruyntes yBb T s 2Py indF e
iPBk ¥ ABTeS 26878 3850, 51i, 660135 89.i Gudidslends waersignificantly - :
t enper at ures. The resul fin Polyners wer e, ] inear
olsgtipiapprier S EseArhDl BEmAgEn Y Topier e} ERSHERS O RA YR s
:ﬁﬁ%%ﬁnﬁ 410% LadRizAMHHE PLA B Lo- H‘leeléﬂi@x'é%ompounds were

rising repeating units of formula ( Gb
alvorfeursthtishayfe ltrh@ecbmryn@rblbwwlﬁlsl’v& @priad do)mdﬁcmg ‘the glass

txl?ixg {18?§§£119 ?lt‘lpeZ% tagwgugnlﬁ/ g%a/]a%];)at - ?HB(EOf pglr Be/m; od |
ac co rR}i{]a,gPLA Eihquymegs wgre@lsgr@lngesgﬁxllygé ;zgﬁémth compounds
di t an

pﬁ(;!ég' 2 %gg@gﬁ;g&@;@gg 49ég§§7eﬁf ggtp%e Q&Qgsaﬂdb Manqh aacss g58), and

vgtrams cetriponhd of f@mula(S)randr(ﬂI ERpEpt 84985 evhe'ﬁm R/l\s%soHl ty

o Rk L3 VS At G sl sy

plistibized ot @maposids ﬁ:remgedmugiuag gl Besnsles Baqam,ge (@)l 57-61, 76

and for n of Vi scou | astic

A S R o R e
ah&%H bbﬁﬂdMﬁbB&ﬁﬁld’(@? §n&\/€¥2 wheRrirthah®? dnd Rowese C,4-Cg linear or

erature and solidif The resul ting pol yuret hane

Hﬁm Alkydpri si ng repeating units of formula (1) was
arigid practically transparent polynmer with weak cold
flow properties. At tenperatures below 15 C, it was
Bypimpld @2 The pol ymer had a melting point in 90-95 0C
range, ¢ 3f @1 rEthhfe g&b&mep&&ﬁ dsihp gel?é'&@ng units of
ext rusi T cant

|ora ron_in pol ymer
fomoye (6) @gamd en Bbgmpiﬁeﬁz wereestiregd pg Fegre sonperpiire &1 17 of
aBoJ)lX{éE%P%? CBH(%{:HIH? Qo Br WAL GL eﬂ(@u@{ @r&ﬁl'&%ﬂl&e dzssolutlon was
RS0 i'nary organi c-sol vents such
dbyehved: atlooh § hoetseThe rcﬂultaig:syﬂmicm wscagnitadized bYﬁémng f0r 1

nth sSi § rrled t
SRS R R EOAEAAR PSP B i PR it
dh@ﬁndéi&éﬁa&éd)rtssuﬂe 7Hx€gresfﬂhe Wag slwlsbivng i tdryh'etyl ateth)dmbher

TR U0 Bt R R BRRIF e 50

ﬂﬁ?@@dm AlndoMfermbini (3) em&moamms Bonmdt mhiates). sThé teasbutyl

| ene and p opyl en The po
- oI RAIT $YAOOTL WA BN PESPRTG] GeUBn ARSR 1.52 g of the

¥ jundf eahyMres.hane pol yner was carried out
according to Exanple 50, except that 1.42 g of
hexamet hyl ene 1, 6-di i socyanate was used instead of
Eﬁ%@? ppone dllsocyanate The resulting hot polymer was

wed to cool -to-roomtenperature, and to stay in
open Bigrepgliorpwap oaricd ophacqor&igade Expoaled wgeritht a
AR i iesuick S51s 8 ANk pUOTE ik EaRdbmpte 54, and n
fornula (1), and its properties did not change
consi derably over tinme. The pol yurethane pol yner was a
practically colorless (off-weite) thernoset polymer
and it could not be successfully re-processed by nelt
extrusion. The product was practically insoluble in
water and in ordinary organic solvents such as '
hydr ocar bons, ethers, or al cohols. Exanple 53 The
synthe3|s of polyurethane polyner was carrled out

S oy " o o




to Exanple 34, 2.03 granms of hexanet hyl ene

1, 6-diisocyanate, and 0.03 g of DABCO were thoroughly
wooemeiins a gl ass vial placed in a dry box. A papud2006/045200

exot herm c reaction was observed with the tenperature

of the reaction mxture briefly rising to 95-100 C.\

The content of the reaction mxture rapidly solidified

(inless than 4 mnutes) to a transparent, slightly

br owni sh product having practically no inclusions of

gas bubbl es. The nesultingk§§$yurethane pol ymer

wiapel with §- 3% af sediva wbutpgidenyas ysed. Whe resobinadnasd wonomer

n . . S o i The
S BT 520 bre TRl By B G Kt B it s 196 er
exvEe)l | nked, vi scoel astic polymer with rmenory
properties. The resulting polyner was practically
insoluble in water and in ordinary organic solvents
such #snimberad@nibodinernds b the, disriosure bingl seen escriedduct

her.nos pol r i t. coul d.not. be re A
XSl Ty ke RRutRRoa i NariohomodibRbipRO D smade without
e aytimeg dfrﬁfr?ﬁe kpirie and Eo;@aﬂt mhéailsalagxféy U‘Id&@ﬁitiﬁ%l P8 hterh
.carried out accordin 0 anpl e 54, excep a e
%‘?‘.%%‘HIB‘CHS e B‘P&‘H& ﬁ&oS%ﬂ%IPEXQ‘;?II}S}(l%‘?”rﬁngA%@E- pol ymer' was
used as a starting material, and was prepared
according to the Exanple 48. The resulting
pol yur et hane was very simlar to the pol yner obtained
in Exanpl e 54, except it was a considerably nore rigid
rubbery polyner. Exanple 56. 5.8 g of 94% pure
decene- |, 2-oxi de were dissolved in 20.8 g of conpound
of formula (3) (R3= nethyl, 99.5% purity, 51:49
cis/trans isomer mxture). The whole was stirred at
roomtenperature, and 0.08 g of boron trifluoride
di et hyl etherate was introduced. An exotherm c
reacti on was observed. The whole was stirred for 1
hour, and the reaction m xture was allowed to cool to
roomtenperature. The liquid was anal yzed by GC- M5 and
was found to contain a m xture of isoners of conpounds
of the conpounds of fornmula (7), wherein one R7 is
n-octyl and R8 is hydrogen, and R7 is hydrogen and R8
is n-octyl.Exanpl es 57-64 The reactions of Exanples 56
were repeated using different epoxides, as foll ows:
(57) octadecene-|,2-oxide 8.1 g, (58)
hexadecene-|, 2-oxide 8.2 g, (59) tetradecene-1|, 2-oxide
5.2 g (60) dodecene- 1,2-oxide 5.6 g, (61)
hexane-1|, 2-oxide 4.6 g, (62) butane- 1,2-oxide 4.8 g,
(63) propylene- 1,2-oxide 3.6 g, (64) ethylene oxide
2.2 g. The reactions of Exanples 63 and 64 were
carried out in pressurized glass vessels, while the
ot her reactions were carried out at atnospheric
pressure. The reaction m xtures were anal yzed by GC- M5
and were found to contain conpounds of formula (7)

W th conbinati ons of R7 and R8 corresponding to the
chain lengths of the starting epoxides, and the
unreact ed conpound of fornmula (3). Exanples 65-73 10 g
of each of the reaction m xtures obtained in Exanpl es
56-64 were placed in round bottom fl asks equi pped with
a magnetic stirrer, a condenser, and a distillation
head with an adapter connected to a receiving fl ask.
0.08 g of titanium (IV) isopropoxide and 0.5 g of
trinmethyl ol propane was added to each of the flasks,
and the sol utions were heated under nitrogen using an
oi | bath set at 200-220 O0C. APter distillation of

met hanol had practically subsided (about 3 hours), the
bath tenperature was decreased to 140-160 0C, and the
stirring was continued for 1 hour under vacuum using a
punp capabl e of providing an eventual vacuum of 6 mm
A wei ght | oss was observed that was comensurate wth
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were found to be suitable for making rigid and
fl exi bl e pol yurethanes under conditions substantially
wa@Row7loea118 0 t hose descri bed i n Exanpl es 50-55. PERERAINNE045200
74 The reaction was carried out according to Exanple
56, except that the epoxide used was 10.2 g of a fully
epoxi di zed soybean oil (Vicoflex(r) 7170, Arkenm).
Exanpl e 75 506.2 grans of a fully epoxidi zed soybean
oil (Vicoflex 7170 brand, Arkema) were mxed with 1 L
of anhydrous nethanolic solution containing 2.1 g of
sodi um net hoxi de, and the resulting m xture was
magnet i cal WHATHS CLAPMED Ifpom t enperature (18 0C) for 6
hours. The progression of trans-esterification over

time yas on&}ﬂ?é@?ngng?ﬁ?fOﬁ%gm ography. After the

trans-‘est eri ionYeaction was found to be

substantially conplete, the r tion mxture was
neutral i zed by the additiog,.ggrh . rams of finely
powder ed anhydrous pot asg-gm drhydr oger: phosphat e,

fokl owed o .additional stirring overnight (12
hours). The resulting mxture was filtered and the
met hanol Wa¥ iragsoradtiod larrddranched re cxblip plisdslines, wsichei, or

I Ot ar gycRV-MaYIPdrAl ardkyll iin@albRs:BeIPAd set to 40 OC. The

resultingxﬂgélm§i di;gﬁ%%ed in 1 L of hexanes,

filtered, ‘ARt FRETHBIIIRETIL o renoved under reduced

pressureusing a rotary evapd%g%or. A cl ear transparent
4

product wth weak oily odor &6 5 g) was thereby
obt ai ned and was anal yzed by™*GG Ms. When using a TIC

i pd egrat i %Trﬁﬁgp}ﬁqekte&ehl@toﬁzj ﬂydx‘(g@&l; fh@b&?ﬁ’raﬁc‘ge}ﬁ Qtrl?ﬁ!'iclrhlkyl;
appr axi| % ex no 9
oot adied hileaos SRS i SHERRRETSR o delifertnt oot

40% i soners of net hyl

9s10,2.12, AohpseprxXiiphekdnitt adecenoat e, and snal
quantities of the esters of other saturated and
epoxi di zed unsaturated fatt® | dso Exanple 76 The
synthesis was carried ou r ch to Exanpl e 56,
except that the epoxi d&€@Used was 89FR°% of the mixture
ofs epshetetti: zed unsaturated fatty acid esters prepared

accor di ngpt I . T A0 X h UL

anal yzed Eyﬁ&%9%@B£%H$§égiggﬁ%§%§8r@%ﬁg?%@gmggg% |%ﬁ””
pr od el alkamsley il padaliodryalinlead . (10b), unreact ed
t he conpowikeRéted it grotBSdonsisiing of: he met hyl esters of
hexadecanoi ¢ and octadecanoi g,acid in quantities
conmensurate to their anmountg in the starting
material. Exanple 77 0.4 gﬂég\t e reaction product

m xture obtained in Exanple 7&%as transesterified by
dgssolving it in 4 m of nethanol containing 0.5%
sodi um net hoxi de, and the whole was stirred for 4 hr
at room tenperature. The r3 <P mi xt ure was
neutralized by stirring mk) B ered 0.32 g of
anhydrous pot assi um di hydrogen fhosphate for 1 hour,
filtered and anal yzed by GC-Ms. The product m xture
was found to be practically identical to the that
obtai ned in Exanple 76. Exanples 78-79 10 g of one of
the reaction product m xtures obtained in Exanples 74
or 76 were treated according 50 t he conditions of
Exanpl es 65-73. The resulting product was a
cross-1liked co-polynmer containing repeating units of
formula (1) and fragments derived fromthe nodified
fatty acid ester derivatives of fornulae (9), (10a),
and (10b). The resulting polyners were rubbery
transparent thernoset elastonmers with noderate

yel | ow or ange di scol orati on. The pol ynmers
werepractically insoluble in water, acetone,

t hyl et hyl ket d t :
hopr oxi mat el y SUBS 14 ULERPBET (BUIGE 207 < ot af ned
in thtg_Exanple wer e ge:pplyqerizgg Qy:tregtnent
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(b) 20.1 granms of this product were thoroughly m xed

wth 3.2 grans of hexanethyl ene-|, 6-diisocyanate and
wammenis di butyl tin dilaurate, and the m Xt UPET/IBR06/045200

cured for 1 hour at 105 OC. The resulting pol yurethane

pol ymer was a cl osedcell, flexible, soft, fully cured

yel l ow foam (t hernoset polyner). Exanple 81 (a) The

nodi fied triglyceride synthesis was carried out

according to Exanple 80, except that addition of

sodium fluoride was omtted. The resulting product was

a partially cross-Ilinked gdd $} wi th nol ecul ar wei ght

of approxi mately 4500 Da! Chpgh3 grans of this

product was thoroughly m xedgwith 1.3 grams of

hexamnet hyl ene-1, 6-di i socyanate and 50 ng of di butyl

tin dilaurate, and the m ¥twg was cured for 1 hour at

105 0OC. The resulting polyurethanemﬂolyner was a

cl osedcel |, flexible, soft, yellow, fully-cured foam

(a thernoset polyner) wthoprepgrisi es very simlar to

t hose obtained in Exanple 8(. Exanples 82-83 The

pol yur et hane foans obtai ne¢"tgn Exanpl es 80 and 81 were

depol yneri zed accordi ng tq% anple 77. The resulting

product m xture was found ‘t'o BEdsubstantial ly simlar

to those g@ﬁeryed in Exanples 76 and 77, with the

exception of The presence of the conpound of fornula

(35 whi choppef R) peR'dnbydrogert dnd theiothenuis b €)-6% linkee algylps ent

Exanpl es o of A & BB RYdkogBaA tilololtRSis bPasd) Yna Exanpl e 84

5.1 g of bragchedﬂ£¥d5%§gl-tern1nated coégglyner i

prepar ed JtEOFHAYHD HsEEs Som Q¢ 20, paeip fligawm phyvp i

of t ohylegimge GrmSdedla o solt h8G020 i somer mi xture), and

0.02 g of dibutyl tin dilaurate was added. The whol e

mgf heate% with vigorous stirring .to 85-90 0C under

ntY r ohen, TAREPTPREAOLHERS oF &1 Wh df felegied Bpm e £r-fradinear,

evapor avretheit) denyclicatkyt; Gakap besshed, er cyfhiealitea gl driliyGind

polynerggﬂg&ggﬂpt (7.3 g) is an isocyanate-term nated

branched ‘pol'yner (a polyi socyanate) conprising

repeating units of fornula (6). The product was a

Vi scous yFhd @wipsind bf ddsawiendin bie@fRor REXNQl @Sl aa861.

The synthesis of pol yurethane foans was carried out

according to Exampl es 80 and 81, expeg@_that t he

synt Hesi s THfEmpeed pEdaind ft Whireinons of R pr & istar{g-Cis linear alkyl.

pol yi socyanat e pol ynmer obtained in Exanple 84, instead

of hexanme e ! n . The r L t.in .

pol yEﬁ)F(et hgﬁ%é F]g(gurrl?s o%'/\céa?xg)ii& ] ?ﬁg’@gﬁrwﬁqﬁc st“ﬁ%ﬂ?cdﬁ?‘ Menemoiply

t he f oatgchsdiogharliorolape inginmsedemirgutlysin theg configuraiinn relitivy

VEY € MOtb Ehelebigfi glvatidnxoT i 5136 c1Bibr bR in@RR c@bodyhsrofp! | ow ng:

(Exanple 87) 15.6 grans of the nodified triglyceride

prepared according to Exanple 80(a), or(Exanple 88)

15. 1 7gr ankhegpmpdvad pioldiny 1 @52, evhersid dhectbspituted axyeukthylene moiety

accor di digehb®toanixbBneife if RédoRMBRILIY t irdhd dohftlutaal), OF

excess co und of. farnu . Mas refluxed 1n 100 n
o ot AR B SrTigar et spaih Dot n s S tadhipe
@8id, to effect a trans-esterification reaction. The
solution was nonitored by GC-Ms for appearance of

nmet hyl | evulinate and nethyl 4, 4-di net hoxypentanoat e.
After the reaction was deened,conpl ete (about 6
hours), both solutions were neutralized with 100 ng of
sodi um bi carbonate, filtered, and stripped of nethano
under reduced pressure, to give a mxture of
1-glyceryl ether nodified fatty acid esters (as oily
l'iquids). The glyceryl ether adducts were then m xed
with 0.2 g of titaniumisopropylate and heated to
95-100 OC under 6 nm vacuum w th stirring, until the
content had becone viscous (about 3 hrs), to give

hi ghly br anchsqjg)s-r’:ﬂg? | SREET ﬂqu[_ﬁgg - pol yet her
conpounds having nol ecular werghts o azproxinately
3,500 Da. 5 gram portions of each of the resulting

o o ' ~ -

o]




30 granms of a cellulose acetate polyner with 39. 8%

acetyl content and Wnh ca. 30,000 (Signa-Aldrich Cat.
WOe0070&1095-5) were m xed with 50 grans of thePCDUPINGIGHS200

of formula (3) (R3=nethyl, 99.5%purity, 51/49

cis/trans m xture of isoners), and 0.2 grans of

titaniumisopropyl ate was added. The whole was stirred

and heated to 160-1 80 OC for 6 hours under nitrogen

at atnospheric pressure, and then under 1mm vacuum to

renove any unreacted conpound of formula (3).

Theresul ti pol ymer (42g) was a water-insol uble

pol yhydr ox{fe4Pmpeugd of mrﬁgwy?r@ﬂlmwﬁw spbsited gk yyesthylene moiety

pol ymtsr abartikdoio tie: Mlaﬁhﬁﬂ?@&dﬁccl@ﬁﬁ%ﬂﬁ ﬂﬁ@{lﬂébﬂ@hﬁﬂon relative to

repeati r gt . .. e _pol yner was a

trans pa?%n#?ﬁéggagﬁ F"{t Besq%éecﬁmél?%%ﬁ Jg%‘f*ﬁﬁ?"%ﬁ%"b‘?'ubl e in

wat er. Exanpl e 90 Reaction product m xtures conprising

epexi de adrhecbmpdanepRIae 1 b, FraoR iRSuREnRd o ARt @n%\ﬁégiﬁy

each strpped aof the excess qf . hydroxyester ‘conpound

of for m?}t%ge('% 9}5:3‘/11 °<’:f$[s ﬁqnﬁés‘tef‘ccol'l’f”ﬁ%(dléﬁ’e%/r B renip el to
3. 2- 3. 3 thpreanfigurptionsefdle sifle chainebeprrgpbhe darbgxyd @dpict s wer e
saponified with 10 mM of 1M sodi um hydroxi de by

Vi gor ous Lrrin 2 hrs at 85-90 0C. Excess base
was ngﬁt r Zlfhfgoe%pob ?C}f“la}‘%ri’%%nw r'f'ﬂRg‘dl%‘HB@’hydr ochl oric
adPd to pH 8-9, and the solutions were diluted with
vat er 1£.0 b kdiddondddrdiEn B, wh@eilfthe cdifousPls W LS aldii-carth
sodium salts of the saponified adducts of the conpound
of fornﬁPQDTﬁfrWFPﬁmﬁhe vari ous epoxi des were then
exam ned for their surfactant properties using a 1:1
hexangz WatLeonPbrtladbAis hofolnflg test, and by eval uating
the stability of such enmulsions in the presence and in
t he absence of cal cium or esiumions (fina
concentrations of 1% Cad ggil o MgC were used in the
eqylsion tests). In additi ot e saponified conpounds
were al so tested in hexane-water enulsion tests at pH
3, and non-saponified conpounds were al so tested for

t hei rizsur faaghpaindBEeRAN besuAt pH 7. Al enul sion
tests were perforned at room fenperature. Salts of the

conmpounds obt ai ned by saponifjcation of the epoxide
adducts of Exanple 76 aq%é?o%guﬁwies 56- 60 were found
to be good surfactants ga bl e o&” fprm ng and
supporting stable hexane: er £ sions, and their
surfactant properties were nofl adversely affected by
the presence of cal cium or negnesiumions. At acidic
pH, the properties of the conmpounds Exanple 76 and

l,es 26- .6 re .al so found satjsfactory. -
%ﬁ[Tglgbon?‘S?eéhé)ggo?fﬁpoaﬂﬁ%l%mwmgggwgébe {38’-“% wer e found
to be "water-in-oil" typ bsi/f é4rs. Exanple 91

Pl astici zed pol yner conpgsitia and various bl ends of

t he pol yneric conpounds’ risi g |f r agment of formul a
(6) were prepared by a It m xi ngT8nd ext rusion

nmet hod, using one of thetfoll ow nglpolyners: (a) PVC
pol y(vi nyl chl ori de) powder (average M ca. 55, 000,
average Mwv 97,000, inherent viscosity 0.92, relative
viscosity 2.23, supplier Sigma-Aldrich Conmpany, Cat.
No. 34,677-2), (b) PHB, pol y(3-hydroxybutyrate),
(natural origin, Tm172 C, supplied by Sigma-Aldrich
Cat. No. 36,350-2), (c) AC, a cellulose acetate

pol ymer with 39.8% acetyl content and M1 ca. 30, 000
(Sigma-Aldrich Cat. No. 18,095-5), (d) PLA
(L-pol yl actide, inherent viscosity 0.90-1.20, Average
Mv 10, 000- 150, 000, Tg 48.5 0C, Supplied by

Si gma- Al drich Conpany, Cat. No. 53, 117-0).

Pl asticized and bl ended conpositions were prepared at
a 5 g scale by 3¢ ' ' Each of the
resul ting m xt uggggﬁiij%%ng}gﬁnggé} nto a
pre-cleaned, mniature tw n-screw m xer-extruder

I T o ~ a 7~ . T %



| evel s of exudation of the pol yner conposition
conponent s. Pol yner bl ehds conpri sing one of PHB, PLA,
wape7hi1ner e found conpatible in a broad concePtT/as10061045200
range with the polynmeric conpounds prepared in
Exanpl es 26-28, 33, 50,151, 65-73, 89. Such bl ends
were significantly plasticized, as displayed by
significantly | owered glass transition points in
conmpari son with non-plasticized PHB, PLA and AC. The
same conpounds were also found to have limted
conpatibility with PVC (up to 10%, reducing the glass
transitiowbgsiont of the plasticized PVC by about 15-30

0C. PHB, ﬂ&ghy&&@c&rya@s& awaaaévﬁﬁhaﬁlﬂagéﬁf ully
plast|C|z§g in anpl es 34-49,

onmpounds,_ pr epare
as well as vﬁ%ﬁmi"ﬁem@é’ﬁgﬁ%ﬁtﬂ‘g gayﬁeﬁ’?r‘?ﬂf“h“(%ﬁ" atommsofn 5 ng
wi t h estedfieaiyrorohffagsfent omdnul a (3) and (4), except cases
wher ei n R%,Mgﬁnﬁgnﬂggqgokme conpounds tested, the PVC
pol ymer t successfully pl astici zed mnth
conpoundg%ﬁﬁgﬁg A SUMRESE8T di ng t o Exanpl es 80(a), 81(a),
57-61, 76 a] afoviding phypoladr acbmpreedehedbrmabiapound 3 by
distillation), conmpounds of forsula 5a, and conpounds
of formula (3) and (4), wherein.Both R3 and R6 were
C4-Ce linear or branched al kyfsip Exanple 92 2.1 grans

of the pol yurethane polyne onpri sing repeating units
of f or mul &hé&Gih: obtalned |n Exanple 52 were stirred at

Qem t enpes se_i.n Yt e et hano
c ont ai ni ng %1 A)af)efmd enrlr11y e?l??gegl G Sy cglgﬁhf%‘ffé'ymge"
di ssofinges 'th“"hﬁ'sc’r@w@@rai}%'ﬂ liegt b@PChEd Rutyeks) alkengiharyl, and
r esul driymgyisol uti on was neutrallzed by stlrrlng for 1

hour wi thy Slu sphat and
t he et hano pm%ggleg&ﬁi‘ &51 lﬂ&mﬁ E?'é:]'uc%e 2 °§s§{ﬂk§p
The riet efdeulipie etiresdl ved in tert- butyl nethyl et her
angl filt eE)eetfecfﬁtgeha‘m&aaazammewmeamioyg(ﬁef&)mm iMpe precknce

f 959
vvas E%% gc.uIS %%a?y%p &19 urr;]der ?oé%aegm%utgggm %ﬁ rov1c¥’<)3 fortre%%\{al &?f vgat&z'

nethy@“@ﬁhé?ﬂmaﬁm@vaporated under reduced pressure,
yi el di ng about 1.52 g of the neat conpound of formul a

(3) a The reaction accordlng
Lo, Exipl B o aupt iR st s Lo saiepociiise, |
gflns of Qmﬁwﬁﬁpgﬁ@WWBW@ﬂﬁwﬁﬁhP@HEXanIe 54, and

nbut anol with 0.3% of so |un18 ut oxi de was used. The
resul ting neat nononer (| 1. s a 97% pure
conpound -of formula (3 *Bu is/trans isoner

m xture). A nunber of enpodi nments '®* he di scl osure
have been descri bed. Nevertheles® Jpt will be
understoog that various nodifications may be nmade

W t hout de ar?lng fromthe spirit and scope of the

di scl osur®’ is weleeserionagpoxybmiyety; enbodi nents are within
t he scopeR’Gfs(foK'Qofmﬂl%))gvi ng cl ai nms. WHAT |'S CLAI I\/ED | S:

A co und aV|n
251 ogan: nb e eretfnt O it op UGG openl oty
l'ine 1b‘}danched or cyclic al kenyl; aryl, aratkyl,
and alkylpmx@h&ﬁbg and X i s sel ected fron1hydrogen or
wherein R6 is selected from hydrogen; i near,
branched, or .cyclic al kyl; lggnear, branched or cyclic
al kenyl ; aryl; aral kyl; and al kyl oxyal kyl; or a salt
t hereof. 2. A conmpound having the formul a: wherein: R3
I's hydrogen; nethyl; |inear, branched, or cyclic
al kyl; linear, branched, or cyclic al kenyl; aryl,
aral kyl, and al kyl oxyal kyl; and Y is selected fromthe
group consi sting ofand wherein: one of R7 or R3 is
hydrogen and the other is a Cl1-C30 |inear alkyl; one
of A or Bis hydrogen and the other is an ester; and m
and n arc mdepgw@gt-rlmui-pgsgfg?-r 20, wherein
the sumof mtn is 1 n the range én18 to or a salt
thereof 3. The conpound of cla|n11 or 2 mhereln R3

s o T | o NN NN N -




7. The conpound of claim1l or 2, wherein the
substituted oxynet hyl ene noi ety attached to the
wak@robamne ring is predom nantly jn the trans PCT/US2006/045200
configuration relative to the configuration of the
side chain bearing the carboxyl group.8. The conpound
of claiml or 2, wherein the substituted oxynethyl ene
noi ety attached to the dioxolane ring is exclusively
in the cis configuration relative to the configuration
of the side chain bearing the carboxyl group. 9. The
conpound of claim1l or 2, wherein the substituted
okynet hy| énerqvisiingtamanplysddhalcbhvlor edrgoxgilicsetel; amke ring i s
exci us! veldy eftfbuhdffe LheHiR nR cbAbOAR di B B byS tededs R
conflgyratlon of the side chain bearing the carbo ﬁ
gr oup. ﬁkﬁe°ﬁﬁg“bonpound of claiml1l or 2, wherein R3is

hydrogen. 11. The conpound of claim 10, wherein the
cogpoygd i loco} | = nj am ne
ot G, e il Bl B e TP Bl
conpoun@®PVi"g the fornula: 14. A nethod of preparing
a conpound) peviding akcbepdutd Ming atignian: RL i s hydrogen
or a carbon atomof a leyulinate frragnent; R2 is
hydroxyl, an oxygen at om|of or an oxygen
atom of an esterified QJ gggglof aglent; and p is an
“integer from] to 100; the Tfretho rising: a)
provi ding gl ycerol, or ajconmpoundd h the formul a:
wherein: R4 and R5 are independently sel ected fromthe
group consi stiwigredf hydrogen; |inear, branched, or

cyel i c al gy tsnvlirbRR3F a cdtoR %Q%%c or cyclic aJkenyl;
aryl, and aﬁlg%hﬂiég$gg p?ovi ing a levulinic acid,

l evul m c - i‘Cal actone, or a dial kyl ketal of
| evul i ni c R'snéR" agprintiepnd ety bytrogay ot dimer dawehadnorypdline en
the cQepaddes -Rintddr; &dd b) in the presence of an acid
cat al yst grd upder candj ti ons suf icient.ﬁo_gro%ﬁde
for removd “HFUTRREFUPH B PR R Y AT REA PReaabst A
mé$ hod forprcparing a conpound of claim1l1, the nethod
CONPriAi Nhe @dthdd @ ¥iiisN9 0P 6C RERRMBE RRY wﬂgdsﬁg separation of
f or mul a; mhgreln:_gﬁ I s hydrogen or a caxboxyl nviety;
R10 is BREPICSHYRERASY2- "R and R12 are

i ndependently hydrogen or a |linear, branched, or
cyclig al Moiyﬁ@{k@nﬁﬂéﬁ?g Abhit A SARL folhuiPr Ovi ding a
nonohydri c "al'cohol "or Tcarboxylic ester; and c)
effecting the reaction betwe
b) in the presence of a pase
for preparing a compoun cl ai 2 or 13, the method
conprising: a) providing|la conpou havi ng the

f& nmul a: wherein: R is hydrogen or -8 carboxyl noiety;
R10 | s ORwhereing isNpRitspes ; RL 1 and R12 are

i ndependent|ly hydrogen or a linear, branched, or
cyclic alkyl; andp is an integer; and b) effecting a
reactPon Thr royameppielpin tewheinthe pelygereemprnisps 4 nobmfciane.
catal yst 17. The nethod of clains 15 or 16, the nethod
further conprising separation of the products by
distillation. 18. A polynmer conprising a unit having
the forrmula: wherein q is an integer. 19. The pol yner
of claim 18 wherein the polyq%r conprises a

pol yur et hane. 20. The pol yner 0f claim 18 wherein the
pol ymer further conprises units derived fromone or
nore of the conpounds of claim2. 21. A plasticized
pol ymer conposition conprising: a) a base polyner; and
b) a conpound of any one of clainms 1, 2, 12, 13, and
18. 22. The plasticized polyner conposition of claim
21, wherein the base polyner is selected fromthe
group consisting of vinyl chloride polyner, poly(3-

hydr oxyyal kagga%.l}lﬁg‘wgrgHEEq] %ﬁllJEg Qé)e) pol ymer, and

pol ysacchari

he [conpounds of a) and
st. 16. A nethod
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20.  The polymer of claim 18 wherein the polymer further comprises units
derived from one or more of the compounds of claim 2.

21,  Aplasticized polymer compesition comprising;
8) a base polymer; and
b) a compound of any one of ¢laims 1, 2, 12, 13, and 18.
22.  The plasticized polymer composition of claim 21, wherein the base polymer

is selected from the group consisting of vinyl chloride polymer, poly(3-
hydroxyalkanoate) polymer, poly(lactate) polymer, and polysaccharide polymer.
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