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CYCLODEXTRI N- CONTAI NI NG POLYMERS AND USES THERECF
FI ELD OF THE | NVENTI ON The present invention rel ates

WO eoopobiasser s contai ni ng cycl odextrins, nore  PCT/IL2006/001459
specifically to peptides and proteins containing
cycl odextrin, to processes and internediates for
produci ng them and uses thereof. BACKGROUND OF THE
| NVENTI ON There is a continuous need for an effective
systemthat delivers bioactive materials at the site
of action, while mnimzing peak-trough fluctuations.
I deal Iy such a system woul d elimnate undesirabl e side
eCNCLODIENTRINHIONISEVEN GROLAGIEIRS AWND USES THEREOF
adm ni stration while inproving visible effects. Mny
technol ogies are already in place, including nultiple
emul si ons, m croenul sions, m crospheres, nano-spheres,

&l e i s, cycl odextrins, skin patches
Flﬂ;hlé (gﬁffﬁgoﬁiggmg all these technol ogi es, sone
st uph e rédaghk CRVBnfib@ 1 reldiP I8 MBSlyniers r OGmbRIeS @fodextrins, more
nano-spheres are nost suitable for transferring
specifeatly | to qudpitides amd oprobEns upndpiniey nyiclodexetin, Apoprasesses and
. convenient deli \,/er¥ met hod es\r}glﬁoy bi odegr adabl e
integmiedintes for prpducirs thoga And 8p$S/BET<ésnet i ¢ nacro or
m cro nol ecules onto or into the stratum corneum

Pol yneric cosnetic conjugates can al so be designed for
specific target areas. Effective delivery systens

BA TNDORTYE INVENTENSspeci fic skin nal adi es or
C

ondi tions such as dryness or oiliness. The Iinka?p o
betTesa ishe antinvess nmegdbforl awsefastivet systan dépe rdilivgrs bioactive

on chem cal interaction (bonding) or I oosgﬁnffi liati Pcp
mategigls aidhe site € acaBowpile HNGRIZARE BeFToNER fugieations. Ideally such

o R T TR SR R B PR, AR 0 frosency o
rEFRINAT, b mEpE I, el s

espefah@l kachaoldgdd efror attehdyeir nglacgsipt¢ludirgctinubiiple emulsions,

such as vitam ns, am no acids, peptides and, |i pids. )
microemulsions, microspheres, nano-spheres, microsponges, liposomes, cyclodextrins,
skin patches and unit dosages. Among all these technologies, some studies indicate that
liposomes, microspheres and nano-spheres are most suitable for transferring cosmetic
actives into the sub-epidermal level. Another convenient delivery method employs
biodegradable polymeric matrices that deliver cosmetic macro or micro molecules onto
or into the stratum corneum. Polymeric cosmetic conjugates can also be designed for
specific target areas.

Effective delivery systems enable formulators to target specific skin maladies or
conditions such as dryness or oiliness. The linkage between the actives may be loose or
stable depending on chemical interaction (bonding) or loose affiliation such as surface
adsorption or abéorption on the polymer. A cosmetic active can be released onto the
skin or within the stratum corneum by the cleavage of the cosmetic active and polymer

chain link via hydrolysis or enzymatic degradation. This approach is especially suitable
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Thanks to recent advancenents in chem stry, the

pol ynmer cosnetic active can al so be designed in such a
woy7ohEsl onl y t hose enzynmes present on the skPET/IL2006/001459

activate it. There are manifold advantages of a

bi odegradabl e delivery system naintenance of constant

for ggﬁgegréﬁgtc%gﬁfg if g g@%ggﬁf;ﬁt Asoggélgl l@ﬁ ?‘ﬂflé:f g@ptldes and lipids.

ThaRk9¥b et FRY SAHMERS T é‘l‘i‘éinﬁh?’e ’iheSbeI@'njfé?"t%fshfe't@'actlve can also be
mat eri al s; 1 nproved product abi1Tty; reduced dosing

desigino® im suctan waypthatenly tthesd erenyinesfpfresent oalthersliatdctivaterit.
reduction of side effects that al so incl udes

i rrihese i gre amrpf(% advanfeges t af gét |b19 @gfaflmles.deéwery system:

SIS B SRS e o
targ‘lgf‘ difae {sﬁ@&all? h@sreglﬁg et &)?@Vldm%omgﬂuﬁzefso HaY ”@ﬂhe@rb‘lhn beneficial

sohal “care produ agriculture veterlnary

mateEglse hﬁproVeﬂqM‘@ﬂud:tadtablh%mredil@ed dosvie cimohmdyn improved treatment
bi omedi cal and sensor industries. A w de range of core

effeetjtadithiationay riedeetiamob pislel effests thrhetse ingbidgddrritation and precise
dhesi.ves, agrochem cals, catalysts, living cells,
local|targsHngitp the $iffar maceut i cal s, vitamns, and water.

Th n Gl cap ' .. .
I SRS RO AT SEEEg, T SERCRPBHURH, Aptcaip, i many
teclﬁfoﬁ&%balV(ﬁbéﬁpHH%( afch As @ HROHAA! PHEGHACCBEES, SUREERGGRBsumer and
e protected fromthe del eferious effects of the
persouat ovardi yodusis,y cagreniturd, ovieterimtrer naddicinan industafabl ghemicals,

handl ed; and dru del i very be controlled a
bioteghrplogh, bl amdh%,enﬁprc rly@ﬁtraﬁss& e gangs ﬁﬂ@p%fgwatenals has

beellgq g%}flgi)ﬁl%fy% eeisfg Fiilcglld% %%?c%gﬂj gziﬁgr c%@b%&s hvmg cells,
ﬂav'o?t&'lsna]%héiﬁﬁceﬁﬁ@ﬂs,l Qﬂ?e%se nirﬁi @%)Thﬁecéﬁs%ﬂy‘ @fvantages to

so ¢ occur on a nolecular |evel Thi s can

micacgrapsulatien, Liquidsecomnipd handi}zdlaslsogdsg @xiajrengdlayteocfan be effectlvely
car bohydrates called cycl odextrins (CDs). Encapsul ate

maskeddn wi fopd priedectnenfre Su ggnmwapdgspr@pgpt%ﬁgm }b@ q@@enous effects
ot B0 S R EAGRRRL G B SOBH I and o
delivery can be controlled and targeted. However, the m1croencapsulat1on technology
has limited use for drug targeting, and poor water solubility (Orriols et al., 2005; Dai et
al., 2005; International Food Ingredients, 2003).

Encapsulation also can occur on a molecular level. This can be accomplished,
for example, by using a category of carbohydrates called cyclodextrins (CDs).
Encapsulates made with these molecules may possibly hold the key for many future
encapsulated formulation solutions. CDs are a general class of molecules composed of
glucose units connected by o-1,4 glycosidic linkages to form a series of
oligosaccharide rings. In nature, the enzymatic digestion of starch by CD
glycosyltransferése (CGTase) produces a mixture of CDs comprised of 6, 7 and 8

glucose units, known as o—, f— and y-CD, respectively, depicted below.
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gl ucose units connected by a-1,4 glycosidic |Iinkages
to forma series of oligosaccharide rings. In nature,
wo b@7emagmat i ¢ di gestion of starch by CD PCT/IL2006/001459

gl ycosyl transferase (CGlrase) produces a m xture of CDs
conprised of 6, 7 and 8 glucose units, known as a- ,

b- and g-CD, respectively, depicted

bel ow. a- Cycl odextrin b-CycIOQextrin g- Cycl odextrin - oy

d

Commerci &y, cycl odextrins &Fe still prod
8 nore spetifiz Zynes are used t

ct 'Yel gy produce cof ure a- , Jfcor g- D oH
Cdesi red,3ALL,t hr egd€ycl odexteiNgs are t H
fable (<206, bi sCompati bl e, exhpbit" flow 5 ?

roperties haodfl\ng char act ef¥'sti cs angtar e very

bl e in aline (phk e di ¢ sol @ ons 0
. resul t Bcubar st Pudtgar e and OH
shagegts cl odext PTH®HY0ssBEE A uni queoabRlyity to o &%°
act/ as nol ecul ar conggi nevk <ol ecul ar capsu o
enfr appi hg guest nol ecul es % rot heir internal c >0

The ability of a cyclodextrin to form an inctQsion

conpl ex. with a guest ecule is a function of ey .

fog%/gf%d_exﬁrﬁé first isrgébé’f’*égeﬁhﬂi depends on t%’éyvg?(’(re’gﬂn

relative size of the cyclodextrin to the size of the

guest nol ecul e. The second critical factor is the

t heComdyaraially, cy¢ledadtrinemse bl ereduddiefidirf ftardntbut more specific

conponents of the system (cyclodextrin, guest,
enzygpes, &gt ysedthesetestively prodiee cordistantdy pukeres Pof drey-CD, as desired.

adv

Al DREER oA RIS it St bl SR BHCARRCRI.ofxhiit g00d
flow, BrdfR e AR HANTDAL KBaRRNEL o e Pk faElly d8lipe,GH1<14)

andacﬁdﬁygmuﬁbﬁp@mgn in the final product. This control
al so hel ps saving on costly ingredients. Shaped |like a
| afypshaghalt ohthetymobetekarr structmieemd shdpes tlee cpolotiyxiins possess a
. the nii.ddle that has a | ow pol arité(hydrophobic )
uniqug Ability toget jag relecylar sppi@iness (molacylar sgpsitles) by entrapping guest

M R e ——
comBIKClvRH X Etids nSIEPhIS%s ‘é%n@t?or?%%%kmﬂe? @BStoT XIRIitdSs steric and

cargo into-a water solution o
depends on the relative size of the cyclodextrin to the size of the guest molecule. The

OH

second critical factor is the thermodynamic interactions between the different
components of the system (cyclodextrin, guest, solvent). The resulting inclusion
complexes offer a number of potential advantages in cosmetic and pharmaceutical
formulations. |
" Molecular encapsulation is more cbmprehensive and much more controlled. For
concentrated ingredients, this ability helps to assure an even dispersion in the final
product. This control also helps saving on costly ingredients.
Shaped like a lampshade, the cyclodextrin molecule has a cavity in the middle
that has a low polarity (hydrophobic cavity), while the outside has a high polarity

(hydrophilic exterior). Since water is polar, cyclodextrin dissolves well in it. Forming a

3
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and then drawi ng off the water by evaporation or
freeze-drying. The conplex is so easily fornmed because

wo b@7iyasophobi ¢ interior of the CD drives outPCT8E.2006/001459
wat er through thernodynam c forces. The hydrophobic
portions of the cargo nolecule readily take the

cycl’éﬁ%?frh?c&h@fe% can B&adil tnzﬁéj hd n‘%%éfgr}ﬁb afa@ As a%&téf §<¥utlon of CD

orm 1 ncl usit on conp

andbeefdrb®ing ofO#IEvater s e%@rﬁﬁ@ﬁ@r'ﬁf@émfd}ﬁ/ . AFRSBEmplex is so
bi oavai | abi ity enhancenent’; active stabilization;

easihyl 6ernead beraee ﬂmsl%rdmph@mnpaﬁenbr o tye Chpdrivesreut the water through
ation reduction

mat eri al ndl i it and_irri .
thergzadVhagc darsisydbe %ya @J@&é PaFipIsapfather grrepeRglecule readily take

J Duchene, 1987). Japanese manufacturers, in
theWafé‘}"égatI?a have used themin hundreds of products
deAsﬂQ rédhet QﬂﬁielrlﬁnMﬁéra%iht&rtotﬂ%@mLﬁbh%fbnSE&h?Fexegbm provide a
used to renove the chol estérol from eggs nd Liu,
nungt®o30f Benskitsetin atosmea0ahd  phavevaventioall é@mluﬂatlons bioavailability
encapsul ation technol ogy enploying CDs suffers from
enhansggieal; avtambeaRidization; ador omiasiegmeslpagi cgmpntibitisy dbprovement;

o 5 5 A R TELh r Bore n
J apa‘hofdt‘ tihixﬂj} ?r&fuc%shg)\gﬁfehH €1 a Eﬁg%e&%ﬁﬁfachﬁgf i %ﬁﬂllcl]]ﬂar have

stil rong n for a new ass of materiaf

usedmhem (IDhimld’reds aflperthiagedurifg hetgastres heals, Irﬂﬂiéeﬂjmted States, CD is
m cr oencapsul ati on and nol ecul ar encapsul ati on. US

usectt%@m@m dichelestesel fomnags €-Lamndd- 6, 2803cyBarse €Dal., 2003).
M b R el 2 .
seve%’l”ﬁ%ﬁdcﬁ@ssu% g%ﬁ ofj?ﬂ g}@lgt release of the

usi on COfT'p ex O rlva IVG an

ence@islb&t@h@@hve%&oi&du%sturﬁfer &)h?SlB[@g,ﬁ@zﬂtcdnﬂYtﬁﬁIs' e@fd{ Jow (ter solubility
provi de a process for produ0|ng a highly water-sol uble
of tf&nnlatb\ra)ﬁle(glbaﬂ“hbteéomo thereris sthtaastromponesdcfordenewi dlass of materials
whi ch have i nproved stabilization, targeting and
whiglh AaYe) |Cp€d>m$ aduantages: of beth micthedsanamsly, mécraencapsulation and

molecular encapsulation.

US 5,631,244 discloses a mono-6-amino-6-deoxy-B-CD derivative substituted
in the 6-position by an o-amino acid residue and cosmetic or dermatological
compositions comprising said CD derivative or an inclusion complex of said CD
derivative and an active substance.

An object of the present invention is to provide a process for producing a highly

‘water-soluble and biodegradable polymer containing cyclodextrins, which have

improved stabilization, targeting and controlled release characteristics as well as a

wider spectrum of applications with sizes and formulations.
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wi der spectrum of applications with sizes and
formul ati ons. SUVWWARY OF THE | NVENTI ON The present
WO pweri4en rel ates, in one aspect, to a CD conP@Ei/Mmi20¢p/001459
pol ymer conprising one or nore CD residues, wherein
said polymer is selected froma peptide, a

SUMNXREP OF FH R 1\?*7 %gg@geoti de or a pol ynucl eot i de.

e peptide or e conprises at |east one
anilihe pedsent Qﬁvduﬁmc P&lkeds N iif Jorde fa@?@dt' qpah @Dd@orﬁéi‘ﬁ%ig polymer
A CD residue is |inked coval ently to said functional
conyrigmgyeaipr vyore &I hesiduagawhendintsgidopolymends eelectdd from a peptide,
ynucl eotide. In

2 OIS BEMe, 2 SLEOnPHEONRG it Ty cls G1a of o meBiHe jasnBolypeptide
cmﬂg?fsleéj dt T@asp Bﬁ 1?18t dc?&‘lreﬁﬁkg %Sﬁggfmgg ) ﬁ@?ﬁyg‘qﬁr&s g group. A CD

ont ai ni ng
resuﬁmhsaﬁnl%‘d bM‘@aléﬂ‘Ff”to %é!i‘élaﬂﬁl'éh@ﬁﬁdslﬂé ‘g‘i‘b% bef GRY 's %ﬁsmmety of a
of the CD residues and/ or enbedded wthin e pol ymer
nucheatidé xesidureobsaid okigomgrlectidnor falynecieaide! at i on
ac ording to the invention nmay be organic or ) )
g&RPter nAspeelh  dhe symyensionc , relaisst aﬂce@n@mums including
vitam ns, natural ext

d
Pha&ﬁ%ce%}?é%}a?nrgctsﬁﬁ%taﬁ%fompé’ﬁﬁwéla $mPBme A ¢ gtaining polymer of
the irﬁ/@hﬁél@ Anl'HM&; \R:aégfl@'ené ?ed A Qﬁé 'C?{'llﬁ%? ro"fntgg D residues
odor agent s, ol ent s ‘an latr uralb an

and/syatribeﬂdedwﬂmttmlsolyhfefmeftﬂkt her aspect the present
invention relates to a nethod for conbi ned
i & Peedfdiyss ingiedient dan emammtmn encarding 40 ithn mveation may be
active ag ent in a sole carrj.er system which cogpnse

ol of gt Heldr °%§¥’H t RUBSTRSEBOTHel Afangut Dot limited to,

td j .
i o] S35 S 5 R, s
fronsai dlatGE cantired, Npipehaned, W@granédé dot la g@nfsu ol a@SRe€Ghd volatile

the i nvention prOV|des cycl odextrin rivatives in

natuyiapd Sb’mﬁle@ycﬁomxmldsn resi dues are covalently ki nked
t o, an &‘m no acid sgl ected fromglutam c acid, aspa

antl! By T aSpetl dBAPIGHIS 1H391i1t|‘ﬂjl platest 1oy mgEad fOf combmed

microencapsulation and molecular encapsulation of an active agent in a sole carrier

system which comprises reacting said active agent with a CD-containing polymer of
the invention, whereby the active agent is microencapsulated and/or molecular
encapsulated within said CD-containing polymer.

In still a further aspect, the invention prdvides cyclodextrin derivatives in which
two cyclodextrin residues are covalently kinked to an amino acid selected from
glutamic acid, aspartic and lysine, such compounds having an active agent
encapsulated therein and compositions comprising them.

In yet a further aspect, the invention provides cyclodextrin derivatives linked at
position 6 via a NH-CH,-CH,-NH- group to the functional side group of an a-amino
acid selected from aspartic acid, glutamic acid, lysine, tyrosine, cysteine, serine,

threonine and histidine.
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encapsul ated therein and conpositions conprising them

In yet a further aspect, the invention provides
wey@rodagtrin derivatives |inked at position 6PE@T/H.2806/001459

NH CH2- CH2- NH- group to the functional side group of

an a-amno acid selected fromaspartic acid, glutamc

DEimémSﬁgﬁm@ ARERENTEN T | vem o

el;H%r ‘é‘ﬂ%nt' m«%ﬁhbﬁ né)%ﬂ&ééjeé é‘ycﬂbﬂ&éﬂﬁﬁX‘(Cm contannng polymer

ntal ni ng pol yner conprisi’hg one or nore
conipisu@@ efie onisireiCD sasidugm wteeeini shid polyaterds fsekented from a peptide,
pepti de, a pol ypeptide, an ollgonucleotlde or a

a pcpidpymdﬁ 0t Pleon idets ppplymucleosde. Péisn; the palymer is a peptide

o BT P o G BT s 55 e o
andtzﬁ%%? %glsdfjﬂﬁgscbsre&‘aﬁ%%&y%éﬂtgkFlﬂkéd)t(?‘ 8hifl functional side group.

func rou IS an

Wh@h'tﬁcgdﬁ}hﬁ@ﬁ isdgn Qﬂlg@nﬁ@lbwﬁdl@ log et Fdl@rnualéotldasat least ofic of the CD
residue(s) is covalently linked to the sugar

reSIdm:(e) ys ctfovalentlyl Boltéd¢o rths.sdger mmsiaf df @l ng@lng@d@crwd@e of said

ucleo r m o0.be a
011&0939 ep f'(io‘ﬁ Qo Ie@ggjsu'g én&me‘g rg phesH pglgra'é%{{ﬁgels kind of a
I e 0 d r

congu((ﬁ ?Ph@gl % %ﬁﬁlgérq qi‘;:”e %epgi;agn{nl g ré}ﬂﬂ);@}%%depﬁg@ aﬁl ol%onucleotlde or a
polymé/@gdeve technol ogy that will permt broader and

nore focused applications of the CD encapsul ation

t ecPie guesent hiavemiedm girogidepr aviideavasiyet h@:Imnkwntthat will permit

invention is based on _coupling a natural or

bf0@¢@nﬁ1@<bl1n9r%@ﬁ1¥5ﬁédamqmlﬂﬂs PIntey A eacagwm@a jtgchnique. The

B FAYET T e e SRV B BOLAPBRLLp e or o

cheﬁﬁ&tll}nﬁ{dd?pe& EE? ?ﬁ{h a Watues M}Mﬂﬁéﬂé}%l&fﬁﬁ:ﬂ&ngﬂéﬁﬂg of a peptide, a

toget'her a pr control’l ed nunbéer of
polyljﬁé tdldl es proteaf)eas &ﬁ%drlalble@nde Toe aC@'ogfmmlaqmdes rape combmatlon
édrophl lic nature is beneficial for the inclusi
ther@ﬁﬁ waiahypelymh seayeseto gmmamg@thmaeamd@éineéngontrolled number of

wat er -J nsol ubl e active ingredien Th
CD molecufes in one capsu agtlyve ingredients. e

The CD’s umque shape and hydrophilic nature is beneficial for the inclusion
and delivery of large, unstable molecules, and water-insoluble active ingredients. The
formulation of the invention operates in the molecular- and/or nano-range, allowing for
the inclusion of even one single molecule within the CD-containing polymer, and a
predefined number of molecules in any capsulation.

The terms “active ingredient” or “active substance” or “active agent” are used
herein interchangeably and refer to the material located within the cavity of the
cyclodextrin moiety, and/or embedded within the CD-containing polymer matrix,
which material may include one or more agents having biological activity, an odor
agent or a color agent, and may include non-active ingredients such as a plasticizer,

and the like.
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formul ation of the invention operates in the
nol ecul ar- and/or nano-range, allow ng for the

w0 p@l70%348n of even one single nol ecule wthin PEEIL2006/001459
CD-contai ning polyner, and a predefined nunber of
nmol ecul es in any capsul ation. The ternms "active
in u ;
o e R B B, Congining Fol e Bfiprises  peptide

or poigpptide as ehabeckbunchiolymhbeagdwht yr afort (@D eysitioeks xitdrein at least
noi ety, and/ or enbedded wi.thin the CD containing

onep@f ;heeamm erid, rasiflush ofasadd ipeptide\ori palypedidmbasoe fupedonal side

o e 1 NP 5 T DS s
gro rrbcdjt Yoy @)We@@hb% eH *}8 dlrfé?er}t rfuﬂ@t‘?or?e[lesfu% éﬁﬂlps of other

ment

amife picid ﬁesﬁxludQthﬁDbbﬂt@dfﬁ@r bb@p@pﬁa@ @H&n%ﬂd/ Uﬁé oﬁWoQUD residues
or nore CD residues, wherein at | east one of the am no

mayabe ccovekintlyeknlofd satle peqhimbe amd/@obygaeboxydeerhinalagroups of said
functional side group and at | east one of the CD

peptide papelypeptide diskauldybe wadasstopd thati iff ondinene &ﬂun@weis attached

to %%%3?%%58@&%@1@5 iaﬁv“es TPt e one il i of carboxy

groxﬁjg gﬁﬁgate:[?gﬁebe c %ﬁtE]' gle?ﬁé ggxb%'aﬂPEH@ erl t]ﬁé“@m% acids of the

pepﬁdlﬁ/}@%asﬂalchaﬁw -fﬁlﬁftmnﬁwgrﬁlﬁ}w Rad OafreSBd)lﬁldJQMdugﬁ Qeir side-chain
polnﬁgeptl de. 1t should be understood that if only one

unc(t:D Eraupsite (Aot anddhius, saidl peptidedias oo fper ﬁmpon@llesme groups.
ed to a ter naI n
B entids B ot %%ﬁpé%geﬁllab’dlée s B B AT or i doRepeptide or

pol}?@@ﬁgé MRNGAj chatjhE atnﬁﬁ mg§ bccj: a%ratl Eﬁnﬁg %z:in gﬁ-\ﬁ%tural amino

’hai n unct ona rou are oun

acids heidrorséHéenichidy @nédiﬁ@&'a@tﬁﬁb 2@‘1&»“ %c&?dlﬁgstoatﬁe ,préié'ﬂ% invention, at
sai d peptide has no free functional side groups.

leaspem oﬂ‘élea’[atqmall vipephatdenl rmyhbmumﬂyahbdiﬁadramiﬂoamm ofaxald peptide
8 de or, pal yp ptlde in which the am no acids
orpﬁléf@egg ﬁgﬁ%?ﬁ} dex¢hans Tupdtigpal goWPnat ural ani no aci ds

o4 ATt PRAOEL 8 STALBREBr ASFREFE, Rpies oty
natugéggc;a’lﬁﬁ{di hélls OThé& W& CahtuYal"Bfidd &ddaTLRYs 36 afSafiinoS i selected
from the 20 known natural amino acids. Natural amino acids having functional side
group suitable for the purpose of the invention include lysine, aspartic acid, glutamic
acid, cysteine, serine, threonine, tyrosine and histidine. |

The peptide or polypeptide may, according to another preferred embodiment,
comprise one or more non-natural amino acids. such as, but not limited to, an N,-
methyl amino acid, a C,-methy! amino acid, a $-methyl amino acid, B-alanine (B-Ala),
norvaline (Nva), norleucine (Nle), 4-aminobutyric acid (y-Abu), 2-aminoisobutyric
acid (Aib), ornithine (Orn), 6-aminohexanoic acid (g-Ahx), hydroxyproline (Hyp),

sarcosine, citruline, cysteic acid, statine, aminoadipic acid, homoserine, homocysteine,

2-aminoadipic acid, ‘diaminopropionic (Dap) acid, hydroxylysine, homovaline,
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or pol ypeptide has a side-chain functional group. In a

nore preferred enbodi nent, the peptide or polypeptide
w@oipii=es only natural am no acids. The ter m PEEIL2OGI/001459

amno acid" refers to an am no acid selected fromthe

20 known natural am no acids. Natural am.no acids

honffidifle; Kot TORMTF Sod R g a S dbofl hoil YR RAFRhylalanine
(Nag Hh @HIrfhoBficthy 180468 08 hAfg eﬁ@ﬂeur&rwﬁh{f@@ﬁm& tyrosine
nd histidine.” The pepti de or pol ypeptide may,

ac diredpergideconpotyipeptige ey ﬁadhmrnmdpnmchemmmﬂm medlﬁed amino
one or m)re non-natural ani no acids s ch as l.i
acidsj Fxeep! QSOO spd abemicaltmodifigatinns sl CN-Aey h«}ﬁlﬂvatwes of the

T AR T RS E
Co 001 BB 00 SO 550 AMIOHBARLIE ognoy, o

steatyly pi an%@@jﬂ@bﬁp, e.gl, thenkoyle (brysémiof theicdrboxdyatérnenal or of other
am noadi pi ¢ aci d, homoser i ne, honocysteine,

freezcaahoxudagnopps; @me@kanmlgnﬁ?né?m gmyd}npfgenyb@p)befa@yhesters or esters of

vy SRSk h AROPLqUIB T hes SIKEHP0RS or hangoie acid: and (0
amlﬁg% Srnpan gﬁ%éjrla{e LE érNeﬁ)ﬁgoﬁ{%ﬂ f?eer 'c?ﬂ)é)g?fl :@f&?ﬁ(@? f8fmed with

ogenat e |va i've of

alnrﬁ@hi‘éﬂﬁ-ﬂ{;iﬂﬁignm further conprise chem cally nodified
am no acids. Exanples of said chem cal nodifications

i ndhudte: exhpddheantyof ter inrentioas thef peptédeads ao elégarieptide of 2-20,
preﬁ%%%b‘f{@ei‘ﬁ%t@%e%é%ein%ﬁ%f%r Pz Q‘ﬁpiriﬁggld;%g@e% 196 fReopeptide
ma}P {Eg gxf)}ﬁog 1%§B¥pﬁ yfﬁﬁg)ﬁg[}g}ﬁposg& to?[)léi%x'&%c%l aa%?%) ’amfl res1dues Ina
mor@f gfe@&r@@r&%ﬁdlmfeﬁf NihRabli Cgé(ge@fud@tll@eé Hdh@&hﬁéfﬁth@()ﬁhore preferably

ups, for exanple, phenyl or benzyl

Glue@tmrAsp-@(spes[t}esFIsysnforr@yh Cyy. i anm(espreféxmed esoaimaliments, the CD-
with C2-C20 al kanoi ¢ aci ds or benzoic acid; and

congmingeptidenarecthieiokyglutaanisiasid peptides 24rndh2¢ and @Qlyaspartlc acid
pe L P LT TR TR B U gBpR885 2 and 34
(Scl?érh@‘??)?p“ de of 2-20,

In another embodiment, the polypeptide or protein has 21 to 10,000, preferably,,
100-1,000 or 100-500 amino acid residues. In a more preferred embodiment, the
polypeptide is a homopolypeptide of an amino acid having a‘ functional side group
such as o- or s-polylysine, - or y-polyglutamic acid, o~ or B-polyaspartic acid,
polycysteine, polyserine, polythreonine or polytyrosine. These polypeptides are
commercially available.

According to other embodiments, the polypeptide is a synthetic random
copolymer of different amino acids, wherein at least one of the amino acids has a
functional side group, or it is a native, preferably inert, protein such as albumin,

collagen, an enzyme such as a collagenase, a matrix metalloproteinase (MMPs) or a
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preferably, 2-10, 2-5, 2-3, nore preferably, 2 amno
acid residues. The oligopeptide my be a
whersorisgopept i de that i s conposed of identi caPCHINL20@6/001459
acid residues. In a nore preferred enbodi nent, the
ol i gopeptide is a honodi peptide, nore preferably

prcngnlfI Khdke ﬁf‘cﬁ;oAs? Rrc-¥Ssoy ?}d g@@h Fz%fgr Aﬂqagﬂ)rro?e&ré Sfr%lgrrelent such as

eferred neht's, arnrng p

epldéirﬁlamgw\giwa@mr E@P)cﬁig@ﬂémdes 24 and 26 and
pol yaspartic aci d peptides 25 and 27 (Schenmes 10 and

13)Asansed heregh uthenteomatprdtedi’ braﬁpftersd‘@sﬂﬁscanlpleﬁaﬂr bidlogieat molecule

12). In another .embodi nent , ypepti de. qr pratein
havings & threerdimengonaly ergmEs| ;anﬁ imiogw@boa@w%o vigls the term

o T HT o 9P 55t B D R, i o

lengtﬁVaﬁtghévmg%tdé}ﬂﬁ'd &‘r@&ry&&ﬁ‘é&r@uw as a- or
e- pol yl ysi - or yglutam c acid, a- or

b- piey pepptadd oe Mypbptndel q,seylsmetheemvpntlyﬁ ¢oi foem the CD-containing
pol yt hr eoni ne or rosi ne. These pol ypeptides are

polyspirenay aplsp b@app‘aﬁﬂ@t){y Ah@kﬁcbltﬁg at ¢aghdhedrate residue to form a

eIy RSBNed EbjcoapiD '&ﬁ? Bin o5 chichn The carfprydrigdegidue may be
dean@& ﬂln%nﬁoﬁ&a@%ﬁ EI B flﬂ:%gé ']9 ?x?J ctoseds- (%{1&{833 BCmannose,

a natli ve, pre ert ST

-Xﬁlobel nmmbo@el aey et 1iRe aea?.sw@am@hmh & firkdbrRoAARRI0se; an oligo-
matrix metal l oprot ei nase (MWPs) or aprotein kinase

or polyisacchagde; ar- sabohydeptowddriviadivesr suchr aa pstetsei ethers, aminated,

amlflﬁtsg ﬁfateﬂsorugﬁ%sn%@?s&%gg'w%m A Ct 6 eflw gﬁwpgmeaude may
cont e ¢ ! 6F € erI%I O@%}%ﬁi&ﬁ%'teecgéﬁ @slv' @orﬁ? a%lchprtoteins contain

ree I mensi‘ona ure an ogl Ca

olig®BAdcBatibe reSidles RINYRERhS dﬁlorﬁlfoﬁb%dcﬁaﬁ@é/ 1ﬁ11ﬁglﬁ1e carbohydrate
i near chain of amino acids, usually regardless of

may bedinked anal ahfaed augimo gobelpi mleohrbexy igaoyp &t thecside cehafﬁhcef an amino
eth@D’e or polype tide used in the invention to_fo
aci 8 &ntlypineng WW REySRards agkl, devmingan §- glycosyl linkage

Wlth 'tl'i]ek %grbto%yara%g rg via aattree 81':0(;(% gtrgulg Ut amino acid residue, e.g.,
serine, threonine, hydroxylysine or hydroxyproline, forming a O-glycosyl linkage with
the carbohydrate. The glycopeptides and glycopolypeptides can be obtained by
enzymatic or chemical cleavage of glycoproteins, or by chemical or enzymatic
synthesis as well known in the art. |

Examples of glycoproteins useful according to the invention as components of
the CD-containing polymer include collagens, fish antifreeze glycoproteins, lectins,
hormones such as follicle stimulating hormone, luteinizing hormone, thyroid
stimulating hormone, human chorionic gonadotropin, alpha-fetoprotein and
erythropoietin (EPO), and proteoglycans (known also as glycosaminoglycans).

In other embodiments, the polymer consists of an oligonucleotide that may be a

ribonucleotide or a deoxyribonucleotide oligonucleotide containing from 2 to 25 bases
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gl ycopepti de, a glycopol ypeptide or a gl ycoprotein.
The carbohydrate residue may be derived from a
woreweszashar i de such as D gl ucose, D fructose, PCT/IL2006/001459
D- gal act ose, D-mannose, D-xylose, D-ribose, and the
i ke; a disaccharide such as sucrose and | actose; an
[ I Wol~% . der | i i
or J e A RSRUARLAR ofs GRDADIALAFANEHRe contining

26-D00PheRIPnSest i t ut ed car bohydrates. The
gl ycopol ypeptide may contain one or nore carbohydrate

r esflbu€d) i156me CIP-goviaimingipdymenfithe ahvepdiacwmasriede natural CD
resj dues conprising 2-10 nonosaccharide units. The )
selestrdbBRytpat & #d/onE G radCly detivativee Vgt bve os apotsr CD residues

are AR 6, e Tty ey bE dfeaticRl o WRRLERaFor example: the CD-
' li nk ,th th b t
conl e iplE RGO S P KB, 1L Nl £ OPRAIR! B any ot
. . . ’ I : ; h | : . _
confitio 0% 4 AR, DAL MMARAY, Y8\ Eree. ey, e CD
con@@&iagm&%ﬁb_@eoﬁbﬁsé& HE9PRED AahRed gl ycopol ypepti des
can be obtai ned by enzymatic or chem cal cl eavage of

gl yeopsat heredn tis tdnynschaoiidald orcledexyrint ioe “syodifiedi GD” are used
as well known in the art. Exanples of glycoproteins

integehapgrably cddaiedey tooa chielodaviatin mekecabe meastahegticaliye modified
i SRR BBARGEY BRAE" Y 5 AL, ARBR it b Dmipoacia i o

pol%ﬁkﬁi'k&gfn o kéh ahliRg aBRY SPME po'&%@ﬂ B‘e}]&ébﬁﬂe.hﬂé 'JR8&ibed herein, this

thyroi d $tinulating hornone, “hunan chorionic

modjficadod [0 particdaduttay f@ﬂ@tﬁn%foﬁie hyaaekergtolip opeifedably at position 6,
and proteoglycans (known al so as

EPO) ,
of y@bsmlwge yedhs) group obNirkr -BiH6dH NS, -BHe -S4 ChmsCOOH, -

O IREITS B ST ERCE AP P B, 0L . or -
osg%AQ%%b‘féﬁoAf i, fenEan UNdptd0ihey bR ARPESRN BN 4 or 5.

Iymsr|sfar| Fe or a cleofi de
polAmL @hf@l@kl'eﬁlﬁirp Qetighiiv ) Gvideh URR0abasRE e REChydtbRyl group at

CD in the CD- containing polymer of the invention may

positi®nab mat Arcal 3 ,Chrefetablit edsitionnt dand bhusniedh dre grodified aa described
qbo%g, %grrl ib\e/:‘%}sieg ?ﬁ tl\{g] ?r?vetn\t/\fc))n.o J’rhg;%r geri(\:/%tirvgg iir?clilelge, but are not limited to,
acetyl-B-CD, diacetyl-B-CD, carboxymethyl--CD, methyl-3-CD, dimethyl--CD,
partially methylated-B-CD (i.e., cyclodextrins wherein the hydroxyl groups in position
2 or 6 are not fully replaced by methyl groups), 2-hydroxyethyl-f-CD, 2-
hydroxypropyl-p-CD, 2-hydroxyisobutyl-p-CD, 2-hydroxypropyl-y-CD and B-CD
sulfobutyl ether sodium salt. These CD derivatives are usually much more soluble than
the native B-CD. In addition, the derivatives formed by substitution with hydroxyalkyl
groups have reduced toxicity and optimized solvent action.

When the CD-containing polymer of the invention contains a CD derivative, it

can be prepared starting with a modified CD derivative that is grafted onto the polymer
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are linked to the polyner, they can be identical or

different. For exanple, the CDcontaining polynmer nmay
w@ooopi7T=el bot h a- and b-CD residues or any ot hP€T/IL2006/001459

conbi nation of a-, b- and/or g-CD residues. In

preferred enbodi ments, the CDcontaining polymer

or, 8&5@1& 1?@3 g@% l\ég% ﬁlt%rl Ilﬁ&dlﬁ%gﬁon ?% i§ eﬁ.lc%%[igj u{tJ %Z’t& egrrgﬁing same

ontd gtp@,[}qﬁgingeabl y and refer to a cyclodextrin nolecule
which was chemcally nodified in order to facilitate
| t Cywdodiixtignt histssi e coapablof ofin farming amodhsmm orcornplexes by

pol ynmeri zation, or to an am.no acid of the pol
enc BYeeguoss relsenepadthia thgin cavify.<hpp gFqatlyoaHying the physical

and GRS Rbefés STt EhEY RBRolke EtivaaRRs ofpater otubiity and

cheﬂﬁ@cﬂp (stalﬂll‘?t %@"'%ﬂ?‘éﬂl_%s ' cy&){cc"%%%&%%ﬁandes contalnlng 6-8

gluec@’yrands;da)um{s @EER édn bmﬁt@ﬂﬂbglcéhy IrSpI@sér@éd @d tdro@dsydor doughnuts)
preferably phenyl, and mis 1, 2, 3, 4 or 5. Any

Whecr91@| fllidelﬂtgell‘ randehe satallee ophnisigs iﬁsthattonoedaithemond@g and primary
rox gr oup atq][§05|t|on6or 2 0 refera

hyd S@“@Qﬁﬁ“‘( kar@ﬁpsée%dﬁhﬁ.sgiy% 5% bt arrangement,
the g{g £ ﬁér{ofb?d#%g%t 'h&u{' SHhdpity Bk 8&193—%8@?1653 hydrophilic than the

er&IVGS I nc are not

aquésd ¥hviborzRentdaed @ﬁu&' tsbaie, toCI%@Q?tMéfehiﬂ&il Bob#a: molecules. On the
met hyl - b-CD, dinmethyl-b-CD, partially nethylated-b-CD
otheri hand, thy cixdetrént isi sus’ty Dekethyi hydlrh)ghﬂ;od toxyipagr exgbedéxtrins (or their
Slt on 2 or G .are not fully replaced by nethyl
COIT{,B? yvat@.z 1% et hyl - b-CD, 2- hydroxypropyl - b-CD,

b G PRI Pl YRR st TReflf for the delivery

of ofle ok ‘ﬁ%ﬂe\k@ﬁd%ﬁad%ﬁi‘éadgleﬁtsn'f’&hn%ﬁn%(thé' ¥ aert Mﬁbﬂlﬁe and improving
native b-CD. In addition, the derivatives formned

the stabaity todtwater-iisbhubily dcmmyagekm and/onps ahavan fcﬂohmﬂamblled release of
toxicity and optim zed sol vent action, Wen th
the eeiIve ALERLA W&lspays}%rcqmbmﬁé nvm@aﬁ@g@#ﬁ%@ﬁ@aewum@g molecular

derivative, It can be ar rtin
enciSialh t6s WipPeivSeliighy T Sdiicaitsht yfied to the polymer
bacl%n}é"@%i‘@é as fl I&EIHQII kﬂula{c?? sGAIPHaE BhcHe® Fdsidid @Re Bbst) forms
I's carried out tet grafting same
an mclusmn complex with a part of one molecule or with a whole molecule or with
more than one molecule of the active agent (the guest). In addition, the polymer matrix
as a whole can microencapsulate the active agent by embedding or entrapping
molecules of the active agent within the matrix.

Thus, in one preferred embodiment, the CD-containing polymer of the invention
contains an active ingredient encapsulated within the cavity of the cyclodextrin
residues. In another preferred embodiment, the active ingredient is further entrapped
and/or embedded, i.e., microencapsulated, within the CD-containing polymer matrix.

As used herein, the term “an active ingredient” or “active agent” are used

interchangeably and refer to a sole active ingredient or agent or to more than one active

ingredient or agent.
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onto a polyner. Cyclodextrin hosts are capabl e of

form ng inclusion conpl exes by encapsul ati ng guest
wodgou4es Within their cavity, thus greatly nedi/inzoespo1459

t he physical and chem cal properties of the guest

nol ecul e, nostly in terns of water solubility and

ol seREe Tt ot AR G BieR sl B gamppemicro- and
mo%@ﬁ% -‘éﬁ@asp;%%l tRROLPAhCRIvE dRBE 93 8NESE @RribR RiddtRSd comprises
sughnut gg%ﬂ A P

erein the lardger and the small'er openings
conedctinbe(ileqr ixing} bienddanstad yactine agentravith hy@Desyttaining polymer,
groups, respectively) are exposed to the solvent. )
whaeby theadive sgentas batgeneensylatedeandeniranped grithinesaid cyclodextrin-
tqroi ds.is not hydrophobic, but considerably |ess
CONEAIRIGAMIYIET t han™ t he aqueous environment and thus is

abl [ I i
nangnef e For pPets YRPRICRR IR, SBnirblled RACRNGH an active
ingtediedtt isC teilooerdt fggl?ché oénAyheitlc clegnidatien) (swadyenatic hydrolysis or
sol ubility.” The contai ni ng pol ymer of the invention
disscsiaiony of dhe pepfidé of polypeptidel avtrey wfcounter gpespificeenzymes at the
kinds of activ , .for increasi

targed Siiei ﬂheyhgi{gf}{zﬁ*@ggﬁgigséﬁgng KBZENGS mql{fc%e tgﬁ %hg\%}gtreases (proteinases,

ter-insol uhl ' t (. :
penl R oo By B 3Ebi R PR P rAC AT BoTREM appino acids of
pro&@idby gf*oﬂa_ .2l &8REES cOMnFRILARERAMAEIMAT adiRhf6n 0@ linactivation of
encapsul ati on and microencapsul ati on. The CD resi dues
enzgthicacpetialy tineolped jmbloodamiegolationenrvligestiom Therd are currently six
encapsul ators such that each CD residue (the host) .
clagsgy @6 paeferIss! seivmpriegeaxthifamine Ppipasess CrteinfoIraicgpes, aspartic

.or With whol | | it h .
i ARG S o o ORI i prsss. The
. I 1 | .
inkh VLIS ALy Bl 6 P OGRS, it
is refporditle Vor apaningipéptide bowdsnifllowing Ehbalkyi bydrmophobic amino acid

preferred enbodi nent, the CD-containing polynmer of_ the

residnee préferabdy mehenyalamingc tiyptophagr sl ditoseds apbighatiéginto a snug
hydvrm.cqglycibr}c tpt})%kgg V’h%sf)nf ist pe%pgxgika?ed %rt Efegving peptide bonds following a
positively-charged amino acid residue. Instead of having the hydrophobic pocket of the
chymotrypsin, thére exists an aspartic acid residue at the base of the pocket. This can
then interact with positively-charged residues such as arginine and lysine on the
substrate peptide to be cleaved. Elastase is responsible for cleaving peptide bonds
following a small neutral amino acid residue, such as alanine, glycine and valine.

The dissociation of the peptide by the protease leads primarily to release of
microencapsulated molecules, i.e. molecules embedded within the polymer matrix, and
thus activates a first pulse of active ingredient release. This is followed by slow
release, mainly of molecules encapsulated within the CDs. These advantages may be
utilized to achieve unique effects in the design of a wide variety of pharmaceutical and

cosmetic applications. They include controlled release of active ingredients performed

in two stages: (i) an initial pulse, releasing a substantial dose of the active ingredient,
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residues. In another preferred enbodi nent, the active

ingredient is further entrapped and/ or enbedded, i.e.,
wor@roeasapsul ated, within the CD containi ng ppCT/IE006/001459

matri x. As used herein, the term"an active

ingredient” or "active agent" are used interchangeably

i R Bl ot B B STBl Sl o RRERY Eleai providing o
prol;:ogl SAtdfR iR %iclg}fetrmﬁ%g%dl}éﬂef |fRs 2 prerdaslyf ﬁt;edeﬁned, number of

I ned m cro- | 'ar - encapsul at1 oh 'of an
houasiti ve agent in a sole carrier, said nethod conprises
contacting (i.e., mxing, blending) said active agent
wi tTheaCOECQBainn ;ppky niss|ofithe invemeioaIR)sa #léowe fonamipgking effect of
IS bpth encapsul at ed and ent.r ed W thin.said .
undss BRRE HOEoHT B Og ASERFHEFD: AHRITOLFL FlE e dgsiraple scent or
colfeptide or polypeptide, controlled rel ease of an
active ingredient is triggered by the enzymatic
dedriadaddhabldggnay tht i freserdriphvystion ds binsfionil atls@rin tafgeted drug
the peptide or polypeptide, as they encounter specific
delizay wf snaltiplé elrugrgetecslese to Theat by watktyz phgnedigals comdjtions. The
.enzynes include all t pr ot eases (prot.ei nases. .
uni gy praeiues ant qpRisEesHP &%C%&f@ﬁ!@& ARARITE o RS Baysutiqe offers the
3 .nQ -aci ' lyLq
foll R WREMRAR, 10 Sl io L haBIRY IpF S, AL HbleEules such as
insulRBGlIovAhb Fdr &f wRitE WaRSe OFRREE Aldiinishvabi afethddBlsael as oral; (ii)
coagul ation or digestion. There are currently six

delivens f swaferfinatlebleesctivwe ingredientt sacess sthroeds)i (id) prevention of
prot eases, cysteine proteases, aspartic _acid proteases

advewse egfechy bﬁr‘?@B@lﬁ)‘:,d 8Ty BhHst @B $1tgn EPTGTXAMAMNE c WA, apti-cancer
cheloldiaRY Sl it bk Eesh kP RERN SBRAle ik D8ing, cnabled by

0011333?%3@8 id eCf)Q%QrﬁéiﬁﬁiQ gﬁbl?ﬁ%{fé' G\f@i_tfgoﬁ&’(ﬁtiﬁﬁ%ﬂ Qubfdichts, known to

hydr ophobi ¢ am™o atid residue, preferably
imppbenypheui Acity and tcell piepmieability dutly ao Bomaonsshiaatibbdies iontsagars; and
a snug _ hydrophobi c pocket. Trypsin_is responsible for .
(v) chrssention pefptai ¢entrastdsilicst |hsivaen adygsi oF vethgr drglagaenlly active
m no acid residue. Instead of having the hydrophobic
B¥&Et of the chymotrypsin, there exists an aspartic

aci Ao d2dindus Ak phdRnPaRRnAbn! i BPALRL kiddY &t z&éiﬁfe‘ ingredients can

be encapsulated and delivered simultaneously. Thus, for example, when the CD-

sub

containing polymer comprises two types of CD residues e.g., o~ and B-CD, two kinds
of active ingredients, which differ in molecular size, can be encapsulated within the
same polymer. First, the larger molecules are contacted with the CD-containing
polymer, resulting in occupation of the larger cavities of B-CD. Then, this CD-
containing polymer is contacted with the smaller molecules, which are encapsulated by
the smaller a-CD residues.

In one aspect of the present invention, the CD-containing polymers are used as
such, namely without encapsulated active agent, especially as moisturizing agents in
cosmetic or dermatological composition, for example, for treatment of skin or hair.

According to this embodiment, the CD-containing polymers are generally presented at
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then interact with positively-charged residues such as

arginine and |ysine on the substrate peptide to be
web@awedsl El ast ase i s responsi bl e for cl eavi ngP@EERL20€001459

bonds following a small neutral am no acid residue,

such as al anine, glycine and valine. The dissociation

e SRS S AR EB T T i o
theggfglﬁsgiﬁ%ny\ﬁthi n the polymer matrix, and thus activates

pul se of active ingredient release. This is

f olthoRAK&Y a§ieRW ofethe aseserTBinkbNtiGH,, Nid €@Dicegtaining polymers are
encapsul ated within the CDs. These advantages may be ]
usedtfor theeehdapsidationwad uteliyery of Aeivesingreditiats dEbespnacstveangredients

wi de variety of ph

r raceut.i cal ti . qers
e el BiStanERe ol REpBtboo GdrameBe fe) wagingilic nature, or are
ctive i e r.f Qr [ A .
soof ot OBPEELE P uRE A SHIE s Bl 31 8Bee iored embodiment
iSRRI TR LGl by, a oo
ageft of angdor eférectndfaré heoragiartienlariyrobdsemton ke aative ingredients,
preferably predefined, nunber of hours. The . .
e-g-CdﬂlgSn@%ﬁm@ﬁfﬁga@be%ﬁ)ﬁmeﬂéth%é agenfa iisedin 4he sounelinalerptological,
a masking effect .of desir.ed .odor.,. I t .
phegrggsisr vl 1op8ndiell oxor et dnerdirtacapy Rigeld dgqfiling to the
invglg%dgﬂngﬁ% eT;fﬁgéféaHE@ &ﬁyaregl& hﬁqi%éfe?ﬁ)i? Rhe LOMPOLLN dbgeribed in US

O I'nmtargeted drug very of nmultiple

5,631,004 Mplcefpdreed Hepeinrpateferenas iietty entirempdiscidlfully described herein,
conditions. The unique structure and qualities of the |
andcasssdleetedrirome antirorgdizing ngentpand compornds svhigh act against free

radiealsg CH, st WEHTB o I BGCH 6> SFASIEE] S ghiphoLpiei ragetls such as
e A AT 1L TS s e
as laReHrElh € PaSra3eiih oS afdrRatd d8tindidsi )agehtv Promotingf hair growth or

adverse effects by capsul ated delivery to the target
preseéiting heir lessiniie, dyes twhight dre cdififeult ¢hetistohes apyaq@eaes media or
uns%blg g;ﬂflﬁ‘ib;ltéfgtei‘lésﬁ.oﬁ Sy&twrw %S&gg%%izp i gs\%ﬁfalftag c%?r?eqlln? %uch as o-
hycﬁg%/gciic?sr: qtlhieh{l]gr&)%%iirelg tdse'rivléagfgms; ettgoents for reconstituting the lipid barrier
such as ceramides and their derivatives; depigmenting agents such as hydroquinone;
sunscreening agents; anti-inflammatory agents; preserving and bactericidal agents,
such as substituted isothiazolones; steroids; anti-viral and anti-cancer agents.

Metal salts can also be encapsulated according to the invention, especially metal
salts active in the oxidation-reduction process during hair dyeing or bleaching or
during dyeing or controlling aging of the skin.

Vitamins that can be encapsulated according to the invention include the
vitamins A, B, C, D, E, F, K, P, or mixtures thereof.

In one embodiment, the vitamin is vitamin A, either in its free form as retinol or

in its ester form as retinol palmitate. The most useable form of the vitamin is retinol,

the active form in the body. Retinol is an anti-oxidant vitamin used as nutritional factor
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I mprove specificity and cell perneability such as

hor nones, anti bodi es or sugars; and (v) prevention of
wa2eontxast ef fect between drugs or ot her bi ol BQI/O2006/001459

active substances. According to the present invention,

one or nore kinds of active ingredients can be

and ISR A GFOVS TrRsCgionb R AP ALLEUR, Rl R TURL qeffbe used for
topib¥Pfeatilefttd s iz‘ﬁti}b‘ifs Vﬁu/g'ﬁris ?(?Paiﬂﬂ_eﬁfe%kihvﬂls&id@?%hﬁf‘acterized by
nts, | differ

active i1 ngredie I n nmol ecul ar si ze,
corrfifiGatien it aies wkif) eghdM domiroh hecrearandp ot yanei-agikr sd rejuvenation
the |l arger nol ecules are contacted with the

fornmillations.ai Hioweven! yetimo] (assunsatwgtad alnobopaty énseell; pad unstable
| arger cavities of b:CD., Then, thi t ai ni.ng . .
molggi e Paderaice Chericn CreratoHr TR e f 48 highRgjential for

che%{ci’(gaé g?&%&ﬂ%\gﬁ% by 1@8@03@'358%%}1@30%%@@%& befBrePing it as an

resent 1 nvention, cont al ni ng

actiP@ingredRnalecfpssiAdns UkTordeai®énjopithdbeiefRriglagtiedtaoLettinol and
active agent, especially as noisturizing agents in

meet atheestieti-tife dequimnumygicaled dopdepicalidentilocormpasipibns, this active
_for treatnment of skin or hair. According to tEis,
pringie cibenkdt bet Protested S airidation reansubitiongghdrtinqlyby the CD-
con%&%g%? 15 qj?xin%}* I%g 06‘2 gr{ev%{n '%%1 'H)gg}flgl{eg Eﬁ&%fe%ﬁtvg 'os?)f{%t%o(glzpo% i¥stabilization
and® %?@t@éﬂi&ﬁ.o'Thel RneRiinaed apdRol AcdrfigPhESHY invention is highly
i nvention,, the contai ning polynmers are used for
conipaeibin edfis allatypen odrtdpitel/dsenly faindationse and gaedbensed in various
These active ingredients are preferably substances of
applicgoptsi inchiding gvshewblimitine, eptal mrpdveS.mntizaginggproguets (creams,
.subst ances i nsol ub or unstabl e i.n agueous nedi u iR
loti§rp BN  BFY el BlBbash: toeeaatie; (gt yPEe cpputdhing and
/ H{Hiﬁ" I RS avi ng bi ol ogi cal
mmgc [ y];‘?\?r,e@‘g‘hs %@%‘rﬁtgggt or%g@bol or agent, and are nore
parthi #iokiedt| emisdiment, fthe Withingn & tvitvain Qu(asdordind acidg.wed in recent
drugs, cosnetic and cosneticeutical agents used in the
yearsossetn ective ringiedicnti afabosmetinsnmddusuto cé anHexidanld properties, it is

con];iidg}e St'o égrtl el\r/ %oithn gxrlt?(%i;i QrtltsanadoBil&%%%tgctfao%cpor glicirﬁgagta?nstt I}%ee radical
attack and UV ray damage. However, vitamin C is easily oxidized and, upon storage,
exposure to light, oxygen, moisture and/or high temperature, undergoes rapid
degradation. It is unstable in aqueous solution, even under neutral pH and at room
temperature. The molecular encapsulation of vitamin C by the CD-containing polymer of
the present invention permits its use as active ingredient in cosmetic composition for use
as moisturizing cream, anti-aging cream, anti-wrinkle cream, sunscreen cream, and for
stimulating collagen production.

In a further preferred embodiment, the vitamin is vitamin E, preferably as a-
tocopherol. Tocopherols are well-known for their antioxidant properties making
vitamin E one of the most widely consumed vitamins. However, vitamin E in its ester
form (e.g., tocopherol acetate) is only effective as antioxidant to the formulation, but

not to the skin because it is inherently unstable. The CD-containing polymer of the
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i nvention include, for exanple but are not limted to,

t he conpounds described in US 5, 631, 244, incorporated
whesogiomedBy reference in its entirety as if ful PQI/IL2006/001459

descri bed herein, and are selected from

anti-oxidi zing agents and conpounds whi ch act agai nst

o B R LT B0 v RS s o
cosh%ﬁg'fﬁﬂﬂﬁfa%iong Shnak sﬁﬁ?crﬁér? EF&IIEE§;SP§&%B§, ESMditioners, hair gels,
controllrng psorrasis such as anthfalin, psoralens or

liquid kel €p hAE iMstdlep thgentanpvaiahd rgldass abonto9s19704 of vitamin B
~preventing hair loss; hair dyes which are difficult to
diredily onkw the skingoadpoponegphicgiorunst abl e dyes; agents for

hydr at | ng and/ or,, pl ast.i ci.zi ng .t he stratum corneum such
s T2 higthed siphnierts RieGids VieTIR r FaBPOBE: OLyBALEated fatty
fo : : , Li D i . _

i PGsEREANEE sk LPAYL AR (R nBRES. B0 SHSRnRS, ERARRAFSy Acies
(EFRY di@S1bicnaxig; artl Bpha S Byl aiic agany. sVitandh - vhtiemsses eapid oxidation

agents; preserving and bactericidal agents, such as
wheubistotpdre@di sot kbsmetionfsymdaioni dehe ami¢roencapisukation/molecular

anti-cancer agents. Metal salts cap _ also be .
encapradgion withdths delareginfaining Rolsmers ehthednverdon effsry g stable, active

andifiRleg® RupErliGh Vil Pl R ibPOaeFRG! b8 SRing creams,
antig%gg%gg{eﬁt@%gﬁgihﬁgdlgfhe§§k%r§rhg.n- Vitam ns that can be

ated according to the invention include the
vi tTardnoshek, erBbodimdnt, the Wtankin B, rudin (yuetaetias3-ritdnasade or vitamin
In one enbodi nent, the vitamn is vitamn A either in, :
P1); pre fof dhe maoshastive exaturel flavanaids.ihighly effegtirerapngn antioxidant and
useapl e..form,of .th

e PRGBS 3t Th ElSTE S Y 15 vt o como
o Pk PS8 b RPLAET I AT SE IR kbt and

costrefic prbdelasidat t@iiedeatciaRetieglonce dppeaaade bbhealthy skin and is
topi cal treatnment of lchthyosis vulgaris (an inherited
wels kinnwai Ewrittepotehtpndoxidanteandpnidonfamimpderyopropertigseand ability to

stre;gfih%%)eq%gf }Tg)glﬁrag? C%@g@?li&ﬁ% W%ﬁlépq%ﬁgg %(lgq)ld vessels including
ol 28 R L R R BAREY o it mon-
enchpsulitedfor@L €0tih a8bndPfo react with other ingredients and oxidizes quickly,
resulting in change of the original color of the formulation and loss of its original
biological activity. In order to maintain its potent biological activity and prevent its
oxidation in cosmetic formulations, rutin should be stabilized. CD-containing polymers
encapsulating rutin are developed according to the present invention, specifically for
topical application in order to stabilize the rutin, preferably containing a high
concentration (about 7%) of pure rutin hydrate from plant source.

In another embodiment of the present invention, the active ingredient having
biological activity is a compound present in a natural extract. In cosmetics, a natural

extract is assumed to mean ingredients of botanical origin. To be truly natural it must

be extracted from the relevant part of the plant without undergoing any significant

16



10

15

20

25

30

chem cal reactions wth other nolecul es and shoul d be
stabilized before using it as an active ingredient in
W@ op0%348i ons. I n order to enjoy the benefici aPCEif20e8®1459
of retinol and neet the shelf-life requirenents needed
for topical/dental conpositions, thi s active principle
I pr i S 0 f :
che A ke P ChERRPUAT, REIA3} RS BPARPSHIRIA I, for topical

application]eforaexathpleci \the s@siietioniddostry santBdilsed atdcdbding to the
and protection. The encapsul ated retinol according to ;

inveniien, rbuémre%ﬁedshqrb@hcyrwmﬁm en¢apsulationaddcordipgstoothe invention
fornul.ati ons,and can be used in various

cal / dent
mclaﬁgmogﬁeaﬁg CHEA AP ARG HGCACH i ng, dent al
NSt $n cﬁﬁ:t rﬁ%@@ QRS (& ﬂnge{rﬁ% venBbhORfe risa?\#:ﬁmextract is

nasks) |n regeneration for 1'0Ns,” nourts

extraadd et grapé ljflige CHVRRINE caitalind i hrg%%tﬁﬁ@ﬁt%@%ﬁo%ntﬂdbyamdms (also
anot her enbodinent, the vitamn is vitamn ascorbi c

knowsi af) Qligemeric erentémcya}mdlmCampdxmeacm QOBCipar celdssecmf nwtiients that
nti oxi dant _properties, '

t
belEg 181 4 BHOBBICRIDY SBORFS BRI EATERand Trec radic?u scavengers,

o T PP RO e P Bk ororcs
is @&hgétéﬁﬁala%reéé@om %leéé%rcﬁm%eéxer sﬁlb—%BItO%f&gV 9&¥kl and an

noi sture and/ or high tenperature goes'ra

impoegnstat obrintrhtelldanuns¢mbtanei sxegpmgeuss saiatbnvimientyefhe OPCs,
under neutral pH and at room tenperature. The

hovigeie cilie A0t sldbkpand axidize sapidiy dwg o t@m}yeraﬂ@e and light influence or

B e T IO
devél@{)ed‘ﬁ? tl‘?if Pfd!fdc% g LLARBY G o3fHa glg%’lc Eﬁ@%sulatlon of OPCs

I-win eam sunscreen cream an

accatlingutathe greseht dagesntiphopresehBnoxidative fdestdiakion and brown color
preferred enbodi nent, the vitamn is vitamn E,

dqui@EménbeSylcas the p@kymﬂrm ohicryeapsphationl sangdfer the CD molecular
e B R o B G2 o5 R emultion, o
welll 8% g%irgsltei\ég %@%ﬁ%@&#él@g&i@? abrﬁ(?sg Qﬁ g% t%k n hﬁﬁﬂ AGTiChtion with
maxiaifuibdélogival kiffect. OPCs are thus indicated as an active ingredient for
incorporation in anti-aging creams, in after-sun creams for reduction of skin erythema,
in moisturizing and revitalizing products, and in facial sunscreens for prevention of
UV-induced lipid oxidation in skin.

In another preferred embodiment, the biologically active ingredient is glabridin,
present in natural extract of Licorice root. Glabridin is a flavanoid known for its
beneficial effects on the skin due to its anti-inflammatory and antioxidant properties. In
addition, glabridin has whitening/lightening and anti-spot properties, probably due to
inhibition of tyrosinase and melanin synthesis. However, this compound tends to
oxidize easily, resulting in a loss of glabridin’s original whitening activity.

Moreover, glabridin, as a flavanoid, is sensitive to pH changes and this factor is the

reason for extreme instability of glabridin in topical formulations, resulting in loss of
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not to the skin because it is inherently unstable. The
CD-cont ai ni ng pol yner of theinvention encapsul ates

w@@blog24at t ocopherol, and can be used in vari ORPCTAL2PEE01459
of cosnetic formulations such as sunscreen products,

shanpoos, conditioners, hair gels, l|iquid nmake-up and
; 1 3 = 97 0% .
s ARG HENERYcoPl BB D ot hutaions. e

CD-apataigiagi polymdis eoff thd hessearineddirmt en&et}%ulﬂtﬁ%”‘glhbhﬁin, provide
vitamin F, a mxture of unsaturated fatty acids L
stabégs skghteningf whiteking lagant hpeaveént uoxidatoml of y theal glabridin, thereby

k ; E ti.al Fat Aci ds (EFA; .linoleic acid and
svatifREing Prighan Acliney @hEdht G Foy s doeserapialt it of the end
kdat.l j I R._.COS ' . or mul_at . an. .
prodyet Bl WBRob R B PROFA cofor B FBb ey G i€ iy stable in 2
widé BBl fage Ofveateuly dispetsibre if aflftyp&eof EsamicOfdrRblflohs@and provide
stabl e, active and odorl ess systemof vitamn F
a urgque aohtrot welease of he dtidlogidatiyoadtiviesingrediemgonlyeapsn application

ti-aging agents and anti -dryness seruns. |n another
ontog{fpgloﬂqi%eﬁ @Se? gﬂ@bx,ifli(naﬁﬁlq@psglaﬁgg inplymers of the invention are, therefore,

indi US54 5 LR IR oh g iR e BEsane crems
and 8B hAARh o dth Rt [# Lﬁﬁkorﬁ%\ﬂ%’%ﬁfmiﬂg%a&lﬁ &@fﬁns.

treatment of cellulite due to its ability to control

cr bissal furkieng eafbodimbaigert shat imeshSon,Ruhé NadtdveM @iBktince to be

appl i ed, in dermatol ogi cal and cosnetic products due to
encapsylachistancingdividralexonep@md; iselatqsharmam petusal seeate s1ych as, but not

i B. RPplel b RSR ok & b S SR el o g Bt Hpisting of
d { idi f : f f ...
fov 33 (TRGHLE, SIABRORCITRARLL  f\ Bk DCisf AL Gn! o ficvanicins, and

proantteeypeidiised into cosnmetic fornmulations inits

nonencapsul ated form rutin tends to react with other .

i nﬁrsémuzhbg undlgrsdo di i sinqaritiviel ipgredient] wsedgini the givesegé invention

f .the original color of the formuyl atiopn and |.oss of
mayﬁ}e%m&% Foglfrwg? ﬂlﬂno?f%?g?aéﬁgoré(&si dﬁfﬁv%eﬁelar ﬁbpsatratlﬁafl@i@%ﬁ%above as
o ol-agi I M n eyent .its
vl 3% Sl R9L Ao M AR EYIMSiLd B gract and he
proaﬁtmyhﬁiaﬁ;boﬁﬁe%@apﬁiumer&tﬁ@k.yners encapsul ating rutin

are devel oped according to the present invention,

spbciahi edditipnablembodiment of the invention, the active ingredient to be

encapsulated is a pharmaceutical agent for topical applications, e.g. an antibiotic such
as, but not limited to, a macrolide antibiotic selected from Erythromycin, Azithromycin
or Clarithromycin. Clarithromycin is a semi-synthetic macrolide antibiotic used to treat
certain infections caused by bacteria, such as pneumonia, bronchitis, and infections of
the ears, lungs, sinuses, skin, and throat. It also is used to prevent disseminated
Mycobacterium avium complex (MAC) infection in patients with human
immunodeficiency virus (HIV). Clarithromycin is used orally, but expanding its use
for topical appliéation opens new possibilities for administration of this highly potent
antibacterial agent with less tolerated drugs such as the tretinoins. Clarithromycin, as

many other antibiotics, is very sensitive to degradation due to hydrolysis in water-
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topical application in order to stabilize the rutin,

preferably containing a high concentration (about 7%
wobtooporasrutin hydrate from pl ant source. |n aPCL/HE006/001459

enbodi nent of the present invention, the active

i ngredi ent having biological activity is a conpound

con@a[lﬁﬁlg”forh{hlgtl&%t Ui CEXLbAG! mnégu aﬁﬁgu(?f’anthromycm

extr I's assuned to nean I ng

are ospiegifivallyoddesldpad Yiceaddiiglo ithe nih&éntb(ﬁl Eﬁﬁ rt@ﬁfcﬁlj uké OfAd provide
the relevant part of the plant w thout undergoing any

PTO@Cgﬁnf it@ atitec tamibdetic cfrangedegtndatmonpobend sl ainedvitenoontaining

f al extract used for topical application, for
OHBR P& in the cosmetic industry, can be used

acqpr bR teﬁﬁo*ﬂ%nbﬂt"?ﬂ{heqﬂverﬁwn ch‘?{vrg ﬁ%ree%ﬂﬂslé?]gofz Shcapsulated

extracts or encapsu I'on accofr

i a
is dnnodudgubiagr lacﬁleh%ﬁd en%%(?%nﬂ%@le@fe@p?rdn‘ﬂ the gﬁé‘uﬁ €nsisting of

Thus, in one preferre ment of the 1 nven
fragfh@éﬁapanfaineexessanmah cileand aotrgduhderxtneied theiefeom, and volatile
ch contai.ns a high caontent of proanthocyani dins
naﬁ{ra apd ﬁ%&i&ﬁﬂ%om%a%rTléeSPr&g@mSh@éyb@] aech tacimpiis aepleasant odor

to o ot TafiiRI oAb B 10 sitban SRtastiRn b o7 41hSH seggponents of
the Todh@@tiog CRY %”?x%“fétred SRR eA§hE %"cg(ré“suﬁgtfaﬁ % ?so‘%%ség\s/ential oil

radi ati on. opi cal use, a great advanta

selecteda fsmhstl@nna)lal camvaciods @ubﬂllhbnodlrmamalldkﬁiyd@n @fgehbE menthol,
sub-epitopi cal |evel and an inprovenent of

cumyipaly aeethols, astiganlss silsornallabnepsvone, nmcntimier lismensne T hsoeugenol,

not . st d i di ze rapidly due
blsagvgﬁ’e(‘rﬁ%? ug%ragifg ‘Fl htsana?%rﬁﬁ’g‘r%@@g er@? ss-reactions

o Sl S ) S g, s

thesof agdREs sooti A8t fr@fran&ds RefnMy and thh@:’%la@&@ ehateRglst Suffer from
t he present invention prevents oxidative degradation

IDSt%tﬁhtybkl@@ﬁT PEric @I@ubtlolpﬂmmh aspHcef theefopmiujatemi ar they cross-react

rocapsul.at i o a d/ e .CD nol ecul ar encapsul ation
Wlthpro n g Ften of€ o tigi-t Koptthese ithaTangi dhti§ Bgcessary to

I a
enc%ﬂ% léagésjgﬁ'ig ft‘?fgg (E;s}‘ m%'*f‘?(ﬁglllﬂgkl ?h% g@f;ﬁ:?gépag)?ﬁlggpggﬂa@cﬁﬁr ehcapsulating
CD-geniatiifiy DpOlyaekrs abf &Bé efifvenihitSctfinidl S, | 48AES hradSdeveloped
an active ingredient for
specifically in order to solve the above-mentioned problems.

In one preferred embodiment, the volatile compound is menthol, a monocyclic
terpene alcohol obtained from peppermint oil or other mint oils, or prepared’
synthetically by hydrogenation of thymol. Menthol is a white crystal with a
characteristic refreshing mint odor, which provides cosmetic formulations with a fresh
sensation, cooling effect, calming qualities and short-term relief. However, menthol, as
a volatile ingredient, has a tendency to evaporate and to change the original
content/odor of the formulation. In addition, it is difficult to disperse menthol
homogeneously in cosmetic formulations and usually requires predispersion with

ethanol. The precipitation of menthol from the formulations, its original strong

characteristic odor and its potential cross-linking with other ingredients, are reasons
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i ncorporation in anti-aging creans, in after-sun

creans for reduction of skin erythema, in noisturizing
wap@7oes8t al i zi ng products, and in facial SunsPCEHHERE06/001459

for prevention of UV-induced Iipid oxidation in skin.

I'n another preferred enbodi ment, the biol ogically

thatqﬁ%d‘%é’sei{ idg@fcﬁﬂi &se iSindo @Péa@@% foﬁcﬁ;l%gst ;flh% g@ano %nmg polymers

Icorice roo

encéﬁﬁ@%ufgoﬁlehﬂﬁ)l ReEnRé pedseht ﬁfvfeﬁﬁbﬁ aBd ol BB eSK| Poteeteth%qnenthol from
i'ts antl-inflammatory and anti oxi dant properties. In

oxidatiidint iamd, ghiabeindiits laigivdli tetivity/ bfight @corpratbeh into cosmetic
anti-spot properties, probably dye to inhibition of

formwagnﬁ SEhdSamaskanemhol Ssghﬁrh@@rlgtlc P dtle mpdaining the original

e AR TS0, A SRS P ERALAD S Dt dhfition anc
proxﬂhﬁ@{ hqbﬁ‘ 18stirfy géﬁﬁﬁ@ﬁ/’fgglé%% e?fé@fs 'ugzbl‘f GppAcRibif BANISS. The CD-

hi s actor ist tre Instability

confainigh givlyaiers are homogahedusiyndispeisedsin caspndtid ftg“mlﬂatlons without
| oss ofits original activi tfl/ and in the devel opnent of
req%rlagruhebmwf ohol jandf gemiherefaras indipatedmasc amtiagradient for oral

I S R R T
lotidtisUARin et Al RifresRiodn@Pbhd pfter WA ducts

Ué ran Ing orl |na In an

pr O i 4 lﬁﬂdﬁldrﬁ[‘gﬁﬁb@diﬁieﬁlt | aff ﬁleoﬁmféi'ﬁoﬁndhmﬂﬁwét ingredient to be
prevent devel opnent of brown color in fornulations:

encapselatédylis ya sokdyl egémt selodtdd fybhy dlngezroup ecnsisting of organic and
di spersible in all types of cosnetic forpul ations; and
morg%w.pa%msn@npgl@éa%aﬁ eplor@g@a% &R nalEakiQRIeyi cal | y
acd & %l%{fsf g‘lka% Wan QY Ms &o?@ﬂﬁ t‘(:)?% Hg%ﬁiog]l &?ucfek{h% pigments

These g n- encapsu |ng o)

carnhiR¥e ddnOBxR¥eS, titdtewial @foRkidd, NeHd %hﬁﬂn@%ﬁd‘e/ﬁ?&ﬂo‘!&de the colorants
i ngredient in whitening créans and |otions,

Dé&@diedi2t Wilnmisumdnakea D € R eth® ,Cadciuin Epké, DE(EGreEns Liposoluble,

formul ati oqns and |ightening hand creans. In a further
and eﬁﬁ%ﬂ%ﬂt%ﬁﬁ #hélncg% earghne thakexcin oae quptreadcembgdiment, the

enc al ound i sol.at e
pierpiigS e TR ROxR, Red b ReR BB Snns 284 ecfeng opacity to
fornﬁﬂbﬂt’i@ﬁé) Nn gﬁ&% BPIe rﬁ{ne?alf fo"i‘ﬁé%a@as%ebﬁﬁ{l&fé & ﬂ[ﬂlé & mixtures
group consi sting of flavans avanol s avono

therédfadnnamthéd pudaved embaiifeat ohescolantagesty &nirdhnsxidag)dthe most
widely used of the inorganic pigments, in any of the 3 basic colors - red, black and
yellow iron oxides, or mixtures thereof. From these 3 oxides and the addition of
titanium dioxide, any shade of brown (skin tones) can be achieved.

Thus, in another aspect, the present invention provides compositions comprising
an active agent encapsulated within the CD-containing polymer of the invention.

In one preferred embodiment, a pharmaceutical composition is provided,

comprising a biologically active agent encapsulated within the CD cavity and/or

entrapped within the CD-containing polymer.
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proant hocyanidins. It should be understood that an

active ingredient used in the present invention may
whelosnms8n nore than one category as defined heRCBEILR006/001459

Thus, rutin, defined above as vitamin P, is a

flavonoid, as well as glabridin of the Licorice root
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nmacr ol i de tibiotic used to t eat.crii)ain'nfeciﬁn 1 £
congigliBg iy lacOBIBINERRINMEE 35rABRERFS 0BV B BRicOnLoldd felease o

LN ' , gs, sinuses, skin, and
Watkm@g’{‘@bq??r gf’%tgggsa%@gégg%%@br event di ssem nated

My craagdriet BIndaY invenGeARs eplitihal tharf@retated onmano-scale standards
patients with human i nmunodeficiency virus (H V).

thuCleaabling oiy diansfes amskdebveryl gf nbubpakipkes difngetives ingredients. This
for topical applicatiogn opens new possibilities faor
carrietyi encappuleting panqnaricles gpll oS0 ENMORRL PEHAYG dPgrdients, can be
agent. wi.th l.essc.tol erated drugs C t . .
foriAERa 1<, Qeri GRS PR or Lot sBIG ot Oty vl pepients
| s MARIY ReBRIihEVS 10 fHRAEAGRHEAN oflUel thenfibAl Y61 nipbsition for
wat er cont ai ni ng fornul ati ons. The CD-contai ni hg
conprollydeteteaga cafp sultat-insglublardrt bnsiaylei actavee isgredidhit@al ik yprovided,
devel oped according to the invention for topjcal use
comnipipg eanaparpicleseet soid a@ivenmgzedirni(t prcapswigied and/or entrapped

.degradati gn. when used i n wat er-cont ai ni ng
Wlﬂ?‘&rgarggé (Prgﬁ@_mg Hc’%ﬂbetrher enbodi ment of the invention,
t ha,.act. i i e e I A r :
g2, ER) Cpgk N CHFRAY, MEAiR BP0 commei

phagihacgutiansarst | dgnefolowial aseaposifens useaprissige the aCD-containing
oi I s and conpounds extracted therefrom and volatile,
polymtusr af thednegmiidiet TheseoeqrupesitionsTices ebaxgepvided dn parious forms,

cop b RS o e AT Sl L LR RSP o ggprsions. The
acti¢@ qﬁg&%ﬁ]érﬁ-c%htaining polymer is present in a proportion of 0.1% to 50% by
weight.

The CD-containing polymers of the invention may be useful in a number of
applications in a wide range of fields, other than the above mentioned cosmetic and
pharmaceutical applications for drug release. For example, these polymers can be
employed in environmental protection: they can effectively immobilize inside the CD
cavities toxic compounds like trichloroethane or heavy metals, or can form complexes
with stable toxic substances, like trichlorfon (an organophosphorus insecticide) or with
sewage sludge, enhancing their decomposition.

In the food industry, the CD-containing polymers of the invention may be
employed in the preparation of cholesterol-free products: the bulky and hydrophobic

cholesterol molecule is easily lodged inside the cavities of the CD residues, then the
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the formulation. In a preferred enbodi nent, the active
substance is an essential oil selected fromthynol,
w@asovaruel , eucal i ptol, cinnamal dehyde, eugenoPCT/1L2006/001459
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entr@Bh &P ok addhpeulRRUYWRhA e TIF daQMRRL THRNC AR Béshilthel dncapsulated
fragrance are devel oped specifically in order to solve
proding @dmobe- adetedi tndabniesobt graper Ippoduts.pSatflerpreducts are capable of
enbodj nent, the valatile conpound is nenthol, a, ]
releagng de Fagransep dnang iroshg oowhen heateds omneasampde i atypical clothes
red" synthetically by

dryfﬁflyh}t}%ggf?tg?ﬁ%rgﬁﬂ]ggalg%pm%b@ﬁ{cﬁ@ “¥'s a white crystal
W triheaneBftant Bt G bFovigld &5 RinBthel e @B oceid¥sCidr producing the
gp gr rruﬁ (?(f gs%

provi des cosnetic ations wth sensat rron,

CDwoatdingggfdipmers efahgiimgngioal i ti es and short-term
relief. However, nmenthol, as a volatile ingredient, _ )
hadn gneqrefeieyd ebedinysot.dhe paoerss covipaisge atihst gep gif maedification

o FPAF BT ShubE T B e b b s, s i
< SERIEUCH] A L9 YRk RND T sy bt

the pRIpabiod 60MhbEiffedrOD! @bl Bescarkitd it i§ FplaciicdP @f one or more
characteristic odor and its potential CcroSs-Iinking

hy dogxyth gootres (-Ohr gdiasition 2.3 endeasowsthhate ominese functional groups Z
di f.fi cul it i cal / | d __Th
selegisdctariing o GHoRN G 56 oA Pagn GO IhO1OGFON AEL)COOH, -
i i | t t t hpl
N QG PO CHRT  BiDeeh Ry ‘AR FERY L or -050sar
whedéiheAr ishe @0'9@ FO)l 291, ipdeRra$ %%gﬂ, Al Aliati ons; 4 BA8Y as depicted

mask nmenthol's characteristic odor while maintaining
in Sdhenwr ilgi 'hlad procedures below are suitable for all the three CDs but are
exemplified for B-CD.

In a more preferred embodiment, the 6-hydroxyl group is replaced with an
amino group to obtain the compound mono-6-deoxy-6-amino-B-CD, herein designated
compound 4, as depicted in Scheme 2.

The mono-amino-B-CD derivative 4 is a known compound and can be prepared
according to methods known in the art, for example as described in US 5,068,227 or by
other synthesis protocols, e.g. as described by Parrot-Lopez et al., 1990a, 1990b,
1990c, Takahashi et al., 1991. According to a more preferred embodiment, the

derivative 4 can be prepared by reacting $-CD with p-toluenesulfonyl chloride (tosyl
chloride, TsCl) to obtain the mono-tosyl-B-CD, herein designated compound 2,
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snell, preventing it fromreacting wth other
ingredients in the fornmulation and providing a | ong
wo amwiomyssensat i on/ cool i ng effect upon appl i caPCDIL2006/001459
skin. The CDcontai ni ng polynmers are honpbgeneously
di spersed in cosnetic fornulations w thout requiring
C e, refore, JndiC as_an .
follbinEd 5 sbotf VoL Y Herevh e g ad BEELE HeRPatVe (herein
confPhl 3),NSEF redtiticL 0FehePhAHY CH&ixﬂaﬁ%l | {8 @Ia'ﬁgﬂ-e SWith triphenyl
['otionS, calmng creans and refreshing pre- an
phospliee NHigwRufrydeldéns thd moan-Adigiot §-CR4 (SdtetidBNtA&fording to an
the invention, the active ingredient to be
altemnatiap swhtaoditheng, 4 nel be obgrined siédeetty efcorfirthen hbro-gosylyB-CD 2 by
consi sting of organic _and inorganic pignments,
reacé’@ﬂd?ﬁlﬁpgn%ﬁﬁkﬂraé@?blﬁ4@%ﬁ@léltlpflom natural source. Col or

i R R E
ety e g e Uolel Heien ™ capolifvidc ARty -6-C-
emigsasnEnlipasobyiaiy T hmAlLe f bobhod 8%came . b

CD n$ gemiéd wath tdsgDicHBrifieoxid e ¥5@ehddOnon8tb§-BI¢®Tis then reacted
pi gnents and to lend opacity to fornulations) in any

witho h2-dibmibeethametradthylemise eoagease, withawkt § 2-diamindéthene, yielding
ar m xtures thereof. In another preferred enbodi nent,
the ¢Red@Biaveayent is iron oxides, the nost widely used

gfoﬂlﬁ)r zlo._hne?r % %feég 'ﬁ%g)ﬁ Elf}@iﬂ;, %ﬁaﬁ%@ﬁaﬁeﬁ @,bﬁgrie%n .ter.med “native
CDMik HHe@dy bBRA&GPIo a FeQat ug;sf%%neﬁgg%gﬁdfgn ! San amino

of titanium di oxide, any shade br own es)
aciddhrough iscOegedp atlpositiont® andoher aspect, the present
i nvention provides conpositions conprising an active o
ag&Were theapackibane palymer i & eptide et aphipaptigel ieeDegontaining
the invyention. .In.one preferr enbodi nent,. a
ol i reBied s rd B Sl Bt PP et i mgthads:
bi gtyogi ' d~w 1 i . .
cad s Rets, BEkinic MA0 D RARAURGECIY 1k FRE sibiional side
groupodyandiprbtecestbihio acidfresided X2 CRICOOR ) (NHR Pr wEERIn the amino

i nvention provides a cosnetic or
acid may be aspartic acid, glutamic acid, serine, tyrosine, lysine, cysteine, and the like,
to give the CD-amino acid derivative, as depicted in Scheme 4,.followed by
deprotecting the obtained derivative and polymerizing same to give the corresponding
CD-containing peptide or polypeptide, as shown in Scheme 5;

(i) covalently grafting a native CD or modified CD directly to one or more
functional side groups of amino acids of a desired peptide, polypeptide or protein
chain, as shown in Scheme 6. For a polypeptide of 300-400 amino acids, this process
may result in 30-40% of random CD binding to the peptide backbone; or

(iii) coupling a free a-amino group of a CD-amino acid derivative with a free
a~carboxy group of a second CD-amino acid derivative to give the corresponding CD-

containing dipeptide as shown in Scheme 7. This method is suitable for the preparation

of CD-containing oligopeptides of up to 10 amino acid residues, preferably 4, more
23



10

15

20

25

30

der mat ol ogi cal conposition conprising an active agent
encapsul ated within the CD cavity and/or entrapped

wowaohiome48he CD- cont ai ni ng pol ynmer. Accordi ng tBCHIL2006/001459
further aspect of the present invention, a carrier is
provi ded consisting of a CD- containing polynmer as

prefiEREY 7 RRLRTRNE suBe et Rr B ambloo apids i jeopentice
is c8Valbhi®y bBNEMtd QT PeshdR! @b WSHMts RalctidRer AlE r&Eb.
nano-scal e standards thus enabling the transfer and

delDipestectddbn RAroRRLt dcidesanbeadiftcted bydsiedkiggt the dhinsino and o-
carrier, encapsul ating nanoparticles of one or nore
carbmdyi geoupsgesaig epproachem kbewhoimntheaard Thns,otheaamines group may be

ol TR 1 R COTREY A0S A W i group,ane
e GRS Ry RPRL LSO L S8y R, v

or b@ﬁ@yﬂ@é@@h conpri sing nanoparticles of said active
i ngredi ent(s) encapsul ated and/ or entrapped within a

CD-Reprdbreiction @ ihe yemind andoetdrboxy Grdlisris asnelty caitrledl out under
present invention relates to cosnetic, pharmaceuti cal
congiipndethait slepgnd abn c dhposituionsf cbepmiretieagng hgroups used. Thus,

beng R UG DPBHL b e o SIRPSF Bidiipdgation in the presence
of BHee %h&ltl]yo# gr&Lﬁﬁ de{rQ [RRkdad Ltﬁ%’.ﬁes%ﬁg@%ﬁﬂﬂﬁ/o%a%gﬁg L at room
gel § or di e active

|'otT ons, spersions.

temb8EIt@e! SNt -HOMY BRI sthg rHbfE" o &Iﬁ?@%@@i r®u may be removed b
i|3roporti on of g 1%:{’1% 50% @ wei ght . ThegkCDI?ont Zi ni ng Y
sapquligaios infthe pecsenee nf isodiumaytexide {(NhOH) solutioler cohcentrated

ARG Sorrecy 2 (e

<D0 Sl LSRR B RN Sy hE s knowm in
e SRR AR T BRI o o
a-c@bokerb@p W HRIREX &Rus controlling the direction of peptide bond formation
and the nature of the polymer synthesized. Homo- and hetero-polymers can be
obtained using the same polymerization process. The resulting polymer’s identity and
length are determined by the kind and amount of amino acids introduced into the
reaction batch and depend on the polymerization reaction conditions such as
concentration of the reactants, reaction temperature, and stirring rate.

When different amino acids are employed in the polymerization process, a
mixture of different peptides is obtained. These peptides differ in constitution and size.
In the polymerization of homopeptides, peptides of different sizes are obtained. The
peptides - homo- or heteropeptides, are separated based on their molecular size or
weight using filtration means well known in industrial polymerization processes. For
example, fractional isolation and purification of the peptides mixture may be carried
out using a suitable membrane such that peptides having a given range of molecular

weights are isolated depending on the pore size of the membrane.
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with stable toxic substances, like trichlorfon (an

or ganophosphoras insecticide) or with sewage sl udge,
wepwanzi4ey t heir deconposition. In the food i NECBIIE2906/001459

the CD-containing polyners of the invention may be

enpl oyed in the preparation of chol esterol-free

pr qg ltﬁfesprefé}?mpéihﬁbfdﬁﬁ%t Ry 4RO PRABhECIRRALISRT £ - contﬁlmng peptide

mol ecule is easily |odged inside the cavities of

or Iﬁlzfp&;ﬁldéueq:xrephed abb@ﬂmg/tmmthmb(m ebovety d paeessgcomprising the
behind a "low fat" food. O her food applications

SteHSerF ude the ability to st abl lize volatile or unstable

Sty %@g&lﬁg ?‘J}IB?II ’@g%ﬁ "%cﬁ‘g%tg :?g Oﬁgﬁfﬁfjoﬁyq;gxylegroups at
posHRRCs [P GIIGHIPHFARS Rl gx%gegg%cggo 19t UAH(CH) N S

ni ng po yners ca to a Contr

-O(CGBPIE@OOWmaﬁ@H%Dm@@OH/6m¢@69%d®0meﬂélg@)€@ﬁz)mNHz, -Br,
actlve conpounds are entrapped or encapsul

-Cl,t-ﬁEOYG@%@ -e40) aﬂyé,rprefdﬁ@blvewnyl rv@mmapgsnla%ﬁ 4, or 5;

I(C:Jé(bVC tg’eall‘? ?lgg (S)I fglagfﬁ‘?‘g @és arg)f? {sﬁ@é ?ﬁl—‘gﬁ ignal, group of a
dlprﬁféfcte{ggﬁmr@n%eg& KO PRAL EB-fi o RATRLRAlDe2

r er us re easin agrance

| nigi) g%t@&tﬂ?gs thérh%c ROARE Hnd/ Y %Eb%x?r ®Y! 888 CDlamino acid

another spect,” processes for producing
derih¥wandi ni ng pol yners of the invention. In one
preferred enbodi ment, the process conprises a first
st ép/)opolrymﬁrfan@gusatdw @p-anrigo cwiprdaivatiyei tos obtaiithg desired CD-
a.f.uncti onal ﬁ’%ﬂﬁ§Up of an ami no acid, as depicted
COH@%HB%ﬁ?PEQ?P9PP P&Rldtes 1-3 herein. Thus, according

In ahS%feP p?taﬁ%ﬁeérﬁﬁégdlﬁ@ﬂ? S TR0 invd %npﬁfeoﬁlreﬁ{dcp{l) %E)oée is carried out

carrle out t epl ace

w1t}pgna@v@cmydroxyl groups (-OH) at position 2, 3 and/or
6 with one or nore functional groups Z selected from

- Nig 2 miE¢ predymrdiHemboghinentOffeHRethodd) of me( m)escml invention is used
for é@”@%@% pt &%%%M%w%&%)@r? @r%@{%?;ve ?ﬁ}gijp%ptlde is an
ohggé%r!t (itep(g)%ﬁlﬁ%%hé{f n@ﬂﬁa@fuﬁ i) ?%32% é;ﬂa’rﬂ% atngi\’;\lcg)rlgl nBmefsuch as the
herestl 1es1Bh&tell Yondd-blikbsepties Q_452_35 but are

In another preferred embodiment, a CD-containing peptide, polypeptide or
protein is produced according to method (ii) above by covalently grafting a native CD
or modified CD directly to one or more functional side groups of amino acids of a
desired peptide, polypeptide or protein chain. In a most preferred embodiment, the
method (ii) is used for alografting mono-amino- and ethylenediamino-CD derivatives to
polyglutamic acid or polyaspartic acid to obtain CD-containing polypeptides.

In yet another preferred embodiment, the present invention provides a process
for producing a dipeptide according to method (iii) abové, comprising the steps of:

(i) preparing a modified CD as described above;

(ii) covalently linking the modified CD to a side functional group of a first

diprotected amino acid residue to form a CD-amino acid derivative (a); and
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exenplified for b-CD. In a nore preferred enbodi nent,
the 6-hydroxyl group is replaced with an am no group

W o00glotaBN t he conpound nono- 6- deoxy- 6- am no- PETD,2006/001459
herei n desi gnated conpound 4, as depicted in Schene 2.
The nono-am no- b-CD derivative 4 is a known conpound

and:: , a c di k in.the

2008 R0y HEn S92 CHERSALLEN oM UBIRRHN byl 6t 0 secons
diprérebet 23viAbhel fesRIRIt8TBHA a Rclnd ED-A8566 bbRUWative (b); and

Parrot-Lopez et al., 1990a, 1990b, 1990c, Takahashi "et

al (iv) tefplingche frtien@-dnvine ebthe ODeimfdedcidndwaporid (a) with the
the derivative 4 can be prepared by reacting b-CD with
free patcathnstye il then¢ID-aiine i atdd ( campbuisd| (b) i e obTedl fhet desired CD-
obtain the nono-tosyl- b-CD, herein designated
contigigdingP8de.ol | owed by reaction with NaN3 to give the

"ol PP Breteiree Sl e R 0B RE BoRthRy Tl Ve is carriea

out Wwh BRERY Cohosphi ne/ NH3, thus, yielding the
nono- am no-b-CD 4 (Schene 2). According to an

al The ridtcouplinginostho@ilii) of theyproenobivintied idipreRiibly used for the
fromthe nono-tosyl-b-CD 2 by reaction with
prodgstien mifr @Pediprplidss. saoust prsferably &hbtinmo-gipeptidessdnost preferably
i.ment, .the hydroxyl .of b- is replaced with
the fg‘?ﬁi&%@f‘hﬁfh‘@t %Jber%la lamﬁ%’ flpeptderddiaad 34.
NoAo- 6- - 6-1( 2- ' thyl)arnj ne: b- CD...herei n .. .
TP R SE e AR BBl PSR DLl g amine
diepr i t I ide, and ' -
acid n@ﬁ%o@?g‘éy ?V\ﬂg_%ﬁéﬁéut%%@@g& %rg%alﬁqﬂ?o %deaéélgied from glutamic
id di @atido Bishanef argiihbymasi pei&aB te@hicVbd 5paRed acid, in th
o f%:adi amlnogishane, )gilel d’iyng tﬁ% CD %Aeeglihvatlicve 5.pal n acie, 1 the
L, Danotraegmisr &frer math entrdblienenimodified G dinf are drginic vobenn such as
ded to a free

s G o S e o S ers DI and
Dvig) b IRUSAL R0 AP SLeOSE ! B0 Rifatel feom suh
dicylehypApaibddiintide @ECYNARI M Nehtalyst such as 1-hydroxybenzotriazole
(HOBT), pyridine, 4-dimethylaminopyridine (DMAP), triethylamine or zeolite. The
reaction is generally carried out with stirring at a temperature between 0°C to 50°C
until the starting materials have completely disappeared and the mixture is then
filtered. Following concentration under vacuum, the amino acid-CD derivative is
recrystallized, preferably from water or water-ethanol or methanol.

In another aspect, the present invention provides novel amino acid-CD
derivatives, which can be prepared according to methods (i) and (iii) of the invention.

In one embodiment, the amino acid-CD derivative is a mono(6-
aminoethylamino-6 deoxy)cyclodextrin covalently linked via the 6-position CD-NH-
CH,-CH,-NH- group to the functional side group of an o-amino acid selected from

aspartic acid, glutamic acid, lysine, tyrosine, cysteine, serine, threonine and histidine.

Examples of such derivatives are represented by the compounds herein identified as
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pol ymer can be prepared using one of three alternative
approaches or nethods: (i) covalently linking a native
w@ooio73sdi fied CD to the free functional si dePQr/oLpoafo1459
a diprotected amino acid residue X-CH (COORi ) (NHR 2),
wherein the amno acid may be aspartic acid, glutamc

Al e GebbRBs Ths LR eI 00 TR pu 03 4 fromos-amino-6

‘deogg)t@g_ero%@x{rm SShaentty fiklebioved Yy depiigGet EneNhe group to the

i ned derivative and pol ynmeri zing sane to give
funetfornagspingicip &Pas avhgiing Rgidosflbctde feompPApuARPhede gli8mic acid,
shown in Scheme 5; (ii) covalently grafting a native
lysifif) tgrosimali dysteinCBerine ethrdonine and @istidimeg rvehdraimctheanaimino or both
side groups of am no acids of a desired peptide, o
the petmpwpanditheon-carivixei groohsiare, pratecitd iExanplses bé sectsderivatives are

.___For a_ polypeptide of 300-400.am no acids, this process
reprisgntp By ItHE phmpetadherin draulcens 6 i g ne

pept. c o Or (B [ in - am )
D98 IRERAD S bl FRYBH R, b e P7@on of he
confiiBiaE b P¥K HERQUBS Othe? iR RGRATOR GRdARhN0aR6! BedaEMAL iV Rosmetic or
to grve t'the correspondi ng CDcontai ni ng di peptide as
dermhimlwogical Sompositions Tori Sormédimeatiors of uinchisien foompleees with active
preparatjon of CD containing oligopeptides of up to 10
agenfifpbusecindhe ebipgnaecutisaleand cosmetic indgsteigsef er abl y 2

amno acid residues, whetrein . f .the am acids,. .

A R e T RErT D Botrned of g fivEftion include

[Fo=sY : I 4§ | I 518 g ; ati .
the (SORHE, (RS e HPENLIRA gIBLARCOIAURED orivatives 6, 10; the

diproteedd Apaktie agida@DN@erdnfivas 8¢ 1 DEEYo BakhtRs, pioitétded glutamic acid-
approaches known in the art.” Thus, the ani'no group nmay

CD hadbdspaktad abid-CD- detiwdtoxy dar dah 6, (éspBoiyelos the a-amino protected
benzyl oxycar bonyl protecting group, and the free

glutesrid oagidgrluplenmgtives ddnvE8; dhet a-aminestpaotegtaslimspagic acid-CD
methyl, ethyl, tert-butyl or benzyl ester., L

deripatiyest kb11% mngrthe rdutamipriapisl-GRband aspastic pcisk-6oh detivatives 22 and

25 {5H R o S BT R g s SR

g; mﬂgg ﬁ%@gﬁg@# Qrﬁs‘é@% :i’lg\g%i'gg% MRS R! TrcinSBARE $udtY surprisingly
that covalent linking of two residues of cyclodextrin to one molecule of an amino acid
selected from aspartic acid, glutamic acid and lysine produce a compound with a
further ‘pouch’ for encapsulation of active agents. Since these novel compounds have
no peptidic bond, they are not affected by protease degradation in the body and can
thus form very stable complexes with active agents and such compositions will cross
the stomach and the small intestine without degradation.

Thus, a further aspect contemplated by the present invention are derivatives
comprising two residues of a CD covalently linked to one molecule of glutamic acid,
aspartic acid or lysine, herein identified as “di-CD-amino acid derivative” and such
derivatives containing an active ingredient encapsulated therein.

The process for production of such di-CD-amino acid derivatives is depicted in

Scheme 11. In one embodiment, a modified CD, e.g. compound 4 is reacted with a N-
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of Pd/C, and t-Boc groups are cleaved in the presence
of trifluoroacetic acid at roomtenperature. The
woreaohphz4set hyl , tert-butyl or benzyl ester groRPEBEILZAY6/001459
be renoved by saponification in the presence of sodium
hydr oxi de (NaCH) solution or concentrated amoni um
profy@do¥miieo @I QY. sBk UdoRittedPRlARN¢ 2@fd 29 C@MudBbtaining the N-
performed according to any suitable proc&Ss known in
protektedadit CDeamprepacidedqpiviayine 128z ahd aleprd?edtion teads to the di-CD-amino
.palynmerizatiqon, either the a-amno or, the a-carboxy. _ .
acug deidpative 3botlaanetherigmeodigint.otheimedified @Dr ermpewidhp is reacted

wit 38 NS, SBRE T £, 8% 8Plabhie e BBl His-amino
ccid/ hReh R AR RBINEBIGTRAION MEQLTS-anThi® rsd ubiilage 32.

polynmer's tdentity and | ength are determ ned
Ki id pretersstb emmbodiments ntheadi-@H-amino duide dedivdtiveshef the invention
reaction batch and depend on the pol ynmerization
are Fepgetansed by i glubmsicacehdesvaibies @8 r3: i Bhawd 32he
reagtants, .reaction erature,._and, stirring rate. ..
Wh edﬁnfvﬁ%?%‘h?“%bﬁfrﬂfiia%p st%ﬁrcé‘@fﬂl%&}’@oaqlﬂ dﬂ%é(at“’es containing an
scif9QUTRE EABTOR B GA057 40 TBEUTH AL GHIAERN resicues nd within

the eaisy idrYidueh @nthediwethd BmiMe abidl M the” &kb AWDOfesidues. The active
honopepti des, peptides of different sizes are

agenbteiynee a diig foemsediespharhmcoutical dommosipept bdes, agent for use in

cosiheRhit (R BiS A BERG el THeRe SUPRSH I R cis ate stable and will

ri [ e . f ' l. .
not BRI R QgBRRRSR T 4080 L bl BER BRIy kin nc
thuPenBabe | REAAUFor SkRfipfe, St tBhSsUIRTH B ctiveinkR&tients of suntan
pepti des having a given range of nol ecul ar weights are
conipeeltaisdndedgresangatore ddeatypinr@saictie produdte. menbr ane. I n
one_preferred enbodi nent of the Qresent i nventi on,

cD-ld6n _Fliaricr@ﬂglligj@ pAGig ec.iqgiva,giap@ dopttherasgles s pwitdd .the. aencapsulated
gL Haf0 b7 uIE YO pl Ap R b e ED Bt Ty the c0-
conﬁﬁnih@%%{l%rﬁeﬁ, of the hydroxyl groups at position 6 or 3

or 2

a functional group selected from -NH2,
- NHheHay edtiéh wilBhlow be illustrated by the following non-limiting Examples.

EXAMPLES
In the Examples herein, the derivatives of the invention and the intermediates
will be presented by their respective Arabic numbers in bold according to the
following List of Compounds. The formulas of most of the compounds appear in the

Schemes 8-10 at the end of the description, just before the References.

List of Compounds
1.  B—cyclodextrin (—CD or CD)

2. Mono-6-deoxy-6-(p-toluenesulfonyl)-f—cyclodextrin (mono-tosyl-CD)

3. Mono-6-deoxy-6-azido-f—cyclodextrin (mono-azido-CD)
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- Q( CH2) mCOOH, - OC( O) ( CH2) nCOOH, - NH( CH2) mCOCH,

-O0C(O (CH2) MNH2, -Br, -d, -1, or -0S@2(Co-dA O aryl,
wo@e@erabl y phenyl, wherein mis 1, 2, 3, 4, oPCBIL2006/001459

covalently linking the nodified CD to a side

functional group of a diprotected am no acid residue

4§ SO AR Dol SR Yl el L5
5. S abiaco SO L BRI\ SEL e SRRl omin-

CDpr pol ypeptide. In another preferred enbodi ment of the
i nvention, the nethod (i) above is carried out with a

6. natVloeo-GBledxy-6r[Ax(bengyet wrarkuhyd)i odirmbutylok perbeiyiachino)
)é(i! of ﬁhe present, i nvention is used for the
butyyy 1o]-PrexrlodgxtEant ai ni ng homopept i des. More
pref gr abl th eptjde is an ol i gopeptide conprised
7. b B bBaRED et alons bnihe BRers S aN-Boc-L-
lut8hi henei l.gnat ed hono- ol i gopeptides 24-27. In
gugﬁléé Egrd gribgfflie&?%gﬁrgnbodi ment, a CD-containing peptide,

8. poMm&pﬂd&x@%-@-Qb@izrylcb@dafW)?B’-(?&%ﬁ%il&%béagl?&@l%ﬂm)

(ii) above by covalently 'grafting a native
proprouy feimddo EPp-ofictaizixiyn t o one or nore functional side

grgu s of amno acids of a desired peptide, x
9. po @B%YIQEY‘E#TbBilﬂt)@’i‘ﬁefdfmlw.oxb’ﬂarbonﬁgtmlpo)spmpandic acid (N-Boc-

' h d (ii [ d f I fti
Lo GRELTIT el RS, (1), 15 Vasd for afagraft n
10. POMGNIEARGR 5 L8 BNASARGSY 1 51 ! Q16K

(butgrnii@din®eathanéamiRd PBRYCIJdRYEM | on provides a process
for producing a dipeptide according to nethod (iii)

11. abMano-6atepxyy <i- iy (bdneyktgparbohy1)(3 Y zepr-bugildngatbonylamino)
npdi fied CD as descri bed above; (ii) covalently

@foplmiﬁﬁglnpiﬁh@’nﬁiﬁlﬁlﬁféﬂ-ﬂ":DY(:l@dathimle functional group of

12. @ Mc{nsg—6-deoxy-6-[4-(benzyloxycarbonyl)-4-amino butyryl amino]-p-

cyclodextrin

13.  Mono-6-deoxy-6-[3-(benzyloxycarbonyl)-3-amino propionyl amino]-B-

cyclodextrin

14.  Mono-6-deoxy-6-[4-(benzyloxycarbonyl)-4-amino (butyrylamino ethane)amino

]-B-cyclodextrin

15.  Mono-6-deoxy-6-[3-(benzyloxycarbonyl)-3-amino (propionylamino

ethane)amino]-B-cyclodextrin

16. Mono-6-deoxy-6-[4-carboxy-4-(tert-butyloxycarbonylamino) butyrylamino]--

cyclodextrin

17. Mono-6-deoxy-6-[3-carboxy-3-(tert-butyloxycarbonylamino) propionylamino]-

B-cyclodextrin

18. Mono-6-deoxy-6-[4-carboxy-4-(terz‘—butyloxycarbonylamino)(butyrylamino

ethane)amino]-p-cyclodextrin
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di protected am no acid residue to forma CD-amno acid
derivative (a); and(iii) covalently linking a nodified
weowo7assi de functional group of a second di ppCr/EQDEH01459

amino acid residue to forma second CD am no acid
derivative (b); and (iv) coupling the free a-am no of

19. LPWﬁ%—%@%ﬁ?@a@@%ﬁ@@%@@yﬁaeiré%l%%@@fp%%;ox lamino
et Al PEGTLALGLRD O pent de, 11 another prefer re
20. canvibR6-60do 4L 614 RAEEKE - FR8nind Gt Irdé'x?g?!\-'kg&{-‘gyc{]fg%%@ﬂgr

(ii1) of the present invention i
21. t h&VIpnoduddoxyro-93 -caibskiyP®Rinifde propionglantifb cYodextri
CD- hono- di pepti des, rmg? pr ef e?abplqs flhe b}éga% u(3 CGS:IXurln
22. deNone-Hvdeoxyhe] dicarbakyd-atiind (bitpeyitindes cBana)athidd]-p-
Iig nore preferred enbodi ments of methods (i) and
cyclodextfin i n step (ii), the amino acid-CD derivative is

23 obtai ne reg\gél n% an a-amng acid selected from,
* gl ot A ROXY 0-ag15AFR9%Y - H@Hno (RrepaySmEsthrpR amipel-B-
cydgﬁ@;(ﬁeﬁlably glutam c or aspartic acid, in the L, D or
racemc formwith a native or nodified CD in an

or §api Ley. \GChy. Bt 48 ;
o b ST R SR A TR Mkl
25. i npbhifmpneseassxRb-@o -&hi hi¥d)é i
L LppDaRn o ahexy c%?ggﬁﬁ?mﬁgg@(%i)%nﬁd% g&gg?g%lggexmn]
26. supblygmohokiy-deoxy-Befdzeirbdazalanind@Bllyry Riviindigiane)amino]-B-
r

4-di met hyl am nopyri di ne (DVAP), triethylamne o
cyclpdextiing. " The reaction is generally carried out with

stirying at t enperature between O0OC to 5Q0C unti | )
27. thBoé'l[’é’%PPT{gaﬁ%% rlarearherie 3 csmisod peonionyleaype sthaaeangino]-B-
I xture is then filtered. Follow ng concentration
Cydhﬁ%gcﬁhj;acuum the am no acid-CD derivative is

resrrystal f - Wt r t.ernethanol . .
28, oI BUIG R BEBRIN KCI AL by 1 MRS ST SR
pentpii@ia@éde novel am no aci d-CD derivatives, which can be

prepared according to nethods (i) and (iii) of the
29. | n{earhay-4-((tert-butyloxy)carbonyl)aminobutyric acid (N-Boc-L-glutamic

acid)

30. 3-(z‘ert—butyloxycarbonylamino)—N1,N6-bis(2-((6-mono-6-de0xy-[3-
cyclodextrin)amino)ethyl)-2-oxohexanediamide

31.  2-amino-N!,N° ~-di(6-mono-6-deoxy-p-cyclodextrin) pentanediamide

32. 3-amino-Nl,N6-bis(2-((6-mono-6-deoxy-B-cyclodextrin)amino)ethyl)-Z-
oxohexanediamide

33. See Scheme 12.

34. See Scheme 12.

Materials and Methods
Cyclodextrins (Aldrich) were dried (12h) at 110°C/0.1 mmHg in the presence of

P,0s. Amino acids were obtained from Aldrich, Sigma or Fluka and were used without
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In one enbodi nent, the am no acid-CD derivative is a
nmono( 6- am noet hyl am no-6 deoxy) cycl odextrin

weonwaloe2gi y |inked via the 6-position CD NHCHZPCTZH2004/401459
group to the functional side group of an a-am no acid
selected fromaspartic acid, glutam c acid, |ysine,

furchdfs AR 3 BT ey OB TOREABE Ao, Y REaicyclohesy-
lcarbedinaidrdeD 0, eARricHR NI JHy ®Ex AsentBtriabble glf![OBl'f” Al&i@N%were used

19. 1 n anot her enbodi nent, the am no aci d- CD deri vatI've
withiogt durtheroper fioatian. 6Ald eexgonty etevel exttanatytival atagent \erade. TLC was

i nked via the 6-positjon CD- NH to th _

DerfpHE PBrACe Bl T blSRetaToh b o) 401 Ko BT Copletest Mgrck) with
' ' L ut ami i de Jysi tyrosipe . .

O R BB N B S e 5o Rors - gl NE o FLO
. . i : : i - r : 0 0

O AGHR RA RN TReR adidted” B9, DAY RO 5% wv

congeafratesiemilfaribycidén etimpolindd etiagnati U80°0, FHeNMR £hd *C-NMR

8, 16, and 1/7. These compounds are useful as . _
specigreeneegreided ongm Fhe2(N) Mdr spéasrophiotametecitindetitedatgyl dimethyl

s GUYTBNISE RIS, i8R, B5erchet lcnty s o
s TR O GLIUSLORCOTRLSYER iy act ve acents

As stated above, the new am no aci d-CD derivatives of
the invention include the follow ng derivatives: the
Exagiple dt Synédesi of eompoandd- CD derivatives 6, 10 the
di protected aspartic acid-CD derivatives 8 JLL; the _
a- @aw&a&ydpdoﬂﬁwe&-gmmﬁr@nm&sydpd@mlras pwes i gynthesized as

shof LSl MR BESRAATC ach o Cb der i vat ] ves 16, 18
0 Sy S AT TP RS P e
deAi tha¢d-lites, Reamdcled, roes@dottontddy flasthegeipped iwidh lav@Schanical
are depicted in Schenes 8-10 herein. Wil e reducing
Stirripﬁeanértgm@mﬁw avasi chargasl withdi-cydodexteini (@ bydmte {Bigd44 mmol)
and TR EP2S SRS B i T3 B e, T
solution was stirred at 0-5°C in an ice-water bath and p-toluenesulfony! chloride
(TsCl) (20 g, 105 mmol) was added in one portion. The reaction mixture was stirred
vigorously for 2 h at 0-5°C, and then another portion of TsCl (30 g, 157 mmol) was
added and the reaction mixture stirred at this temperature for further 3 h. The reaction
mixture was filtered in a fritted glass funnel to separate unreacted TsCl. The filtrate
was cooled at 0-5°C while 10% aqueous hydrochloric acid (HCL, 150 ml) was added.
The resulting solution Wés stored overnight in a refrigerator at 0°C, and then filtered.
The product was dried and recrystallized from boiling water. Storage provided 14.0 g
(25%) of 2 as a white solid. TLC analysis of 2 performed on silica plates (EtOAc:2-
propanol:conc. NH,;OH:water - 7:7:5:4) showed one major spot (R = 0.45, Ry for B-

CD=0.21).
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selected fromaspartic acid, glutamc acid and |ysine

produce a conpound with a further 'pouch' for
wen@apr4Bat i on of active agents. Since these nPUFIL2006/001459

conmpounds have no peptidic bond, they are not affected

by protease degradation in the body and can thus form

very ¥hARIEMOOPE SRS .43 () 3d4),i vB0-39EN(s, éﬁd—l)slélc% -4.20 (m, 1 H),
composi ti ons wi |17 cross the stomach and the snal |

4.32 (d,elsHi Fle= @n)dtétt')lﬁﬂitﬁlh&gmaddﬂ) dh45-1¢rfk83(ma2f}ﬂ|} tdndd- 4a’553pggi 3 H), 4.77
@ éiﬁfﬂ% A S8 TG-S itval D1 72 kbl g 8:2) and
7. 75{0 {/}g %'E UE%Z ﬁﬁyﬁéx@uﬁ‘@&ﬁl{d 1833%2%%%93@??13{ mobile phase 65%

acet%ﬁﬁth‘f@t BY& Hzﬂgdﬂ§%°PZQﬁ1V1th§)t RYED =01t @im] RY(Br 82 Bimin.

redi ent encapsul ated theérei . The process for
productl on of such di-CD-anino acid derlvatlves i's

‘depicted in Scheme 11. In one enbodi a nodi fied
(ii) Spnthesiy.of comyoul A(Wnﬂd&dff@é)"ﬁmz og;} FAdeH#Y ani no

acid r.ot e gI ut a [ 9
obt]%l,'ynqzq;gpg)%%&] gp ;E%% ¢ ag|3§ em Ilb}“\?zas suspended in
st | 2tCRy° | blid t
ol G L8 N e
wasC@irgmvéw (-5 10908 a8 Iedl KW(L 192t dyel 10 ool andmajﬂyﬂém:bg, 233 mmol)

acid thus obtaining the N-protected di-
Wemcadﬂedemd\n:hbl suepassjom s dipredt a$ctd °entar eiahsThé TF%“’“ mixture was

coobarh G AL STREFENE Pt AT Chs TR VAt odd Jp Hoggthanol (500

midtihe Poedb Sy PSR RSt dlte Hrkc s tidh boiling cthanol (30

mlY, SRt &stid Fesidife Was CRsSINAD iR Gaterde0i 1) ké sthewmpoated igo ethanol
an active agent encapsulated within the cavities of

(200hal)cYht paspipitate wasshiliered and dirigdtunder Nh@lttm\)’lﬁtlsllftﬁ 162 gof3asa

pouch fornmed by the anin dan thet :
whrtesctrcra@bhnem@hdc@% ﬁlm/ tdm\ﬁ fqgrngglélzpq from water

ace Q}g ZT(}b atpﬁa?%o%éc Ffpfo e Pﬂﬁgﬁl‘_t ohorsﬂ?éae bites (EtOAc:2-
prog) édHca 1(5’151%%&%% s 79 Saﬁts@ﬂékx%d%ﬁé ﬂdahér mﬁ (R@ eed §6). ‘T NMR

ease degradation. In dition, they d
(DVESTRIL 6 €3.80t N6 fim, <RI ), ahdS-t4tﬁBs(ma§ Hbe 4u&3ef4,|88 (fwp d, 7 H), 5.62-
exanple, for encapsul ation of active iﬁpr%dl ents % o
5. 7§u¢maﬂ14 H). HPLC (funa 5u NH, 100A, size 4.6 mm, mobile phase 65%

acetonitrile - 35% H,0, flow 1.2 ml/min), R;= 7.7 min.

(iii) Synthesis of compound 4 (mono-6-deoxy-6-amino-p-cyclodextrin)

Compound 4 was obtained from 3 by reaction with triphenyl phosphine (PhsP)
and NH,OH in DMF, as follows:

Compound 3 obtained in (ii) above, (24.1 g, 21 mmol) and PhsP (27.55 g, 105
mmol) were dissolved in DMF (150 ml). The reaction mixture was stirred at 25°C for 2
h. Concentrated ammonia solution (48.2 ml) was added and a white precipitate was
formed. The reaction mixture was maintained at room temperature for 10 h. The

precipitate was then removed by filtration and the solvent was evaporated under
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conpositions and of preservative agents in cosnetic
products. The di-CD am no acid derivatives by

wo b@nmwed4ses or with the encapsul at ed i ngredi enPCTHR20G01459
used for all applications as descri bed herei nbefore
for the CDcontaining polynmers. The invention will now

| ahtin anpkes. ..
redu RSt s BT QAT s R P ERARY 3PP R TE By precipitate
was tfileerb@R Adlednw AR @tﬁéw(wmﬁo ARE| RleRSyel 'm%@vgéﬁﬁﬁ Wi&8ing 20.1 g
by their respective Arabic nunbers 1 n bold accordi'ng
(85%0 yidld) f of | HWTHC Lasdlysis @ﬁngopaxfermadheoﬁosmmplanés (EtOAc:2-
nost of the conpounds a ear_in the Schenes 8-
pronaﬁ@I ‘eore- FHyHE: d’@é%rn A) showed pae snaiof gpot (Rf— 0. 20) 'HNMR

OV 3553 hES g@@f}iﬂ%ﬁff% L BT PR 8O Wb d T m), 5.62-
5 78b(1ﬁ}’qL1°H§XHPLrC PORa 1S W, C@)gﬁ sMRN9s B 4 K @h(ﬂﬁledﬁhase 65%

b-cycl odextrin (‘nono-azi

acetOitidlet- 396X, -feav 12 ImlAyiel).0REex Y16 mif.nono- ani no- CD) 5.
Mono- 6- deoxy- 6- (2- am noet hyl am no) - b-cycl odextrin
(rmono- et hyl di am no- CD) 6

i Ry S A
O A FER Lo LRSI hon 2 b

reacBion with concentrated NH4OH solution, as follows:
Mono- 6- deox -[ 3- benzyloxycarbonyl) 3-(fer?-butyl oxy
c atbomppuad; ﬁ: 3.0r=, 3D nnyﬂrla@l wed dissebyedlinddkimlicon@entrated NH,OH -

solujod Hto1schER AmFRREOLaS HIBEhak S0C B b, Q0REN g Foom temperature.
and ﬁéﬁl%ﬁ)mto 500 ml acetone to give a white precipitate. TLC analysis performed on

silica plates (EtOAc:2-propanol:conc. NH,;OH:water - 7:7:5:4) showed a mixture of
product 4 (~70%) and B-CD 1 (~30%). The product 4 was recrystallized from ethanol-

water (3:7). The 'H NMR data are as in Example 1.

Example 3. Synthesis of compound 5

Compound 5 (mono-6-deoxy-6-(2-aminoethylamino)-B-cyclodextrin), was
prepared by reaction of compound 2 with neat 1,2-diaminoethane, as shown in Scheme
9, as follows: |

Dry compound 2 (17.44 g, 13.5 mmol) was dissolved in 1,2-diaminoethane (60
ml). The mixture was stirred at 70°C for 3 h. Unreacted 1,2-diaminoethane was
removed by distillation under reduced pressure and the oily residue was poured into
acetone (1500 mi). The solid precipitate was filtered and recrystallized from hot
ethanol-water (8:2) yielding 15.1 g (95% yield) of 5 as a white crystalline solid. TLC
analysis of § performed on silica plates (EtOAc:2-propanol:conc. NH,OH: water -
7:7:5:4) showed one major spot (Rg= 0.15). "H NMR (DMSO-dg) 8: 1.2 (m, 4 H), 3.30-
3.65 (m, 42 H), 4.44-4.46 (m, 6 H), 4.85 (m, 7 H), 5.62-5.78 (m, 14 H).
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10. Mono- 6- deoxy- 6-[ 4- (benzyl oxycar bonyl)-4-(/"er
- but yl oxycar bonyl am no) (butyryl am no

wetdwaneuam noj - b- cycl odextrin 11. PCT/IL2006/001459
Mono- 6- deoxy- 6- [ 3- (benzyl oxycar bonyl ) - 3- (/ er ?- but yl oxy
car bonyl am no) (propionyl am no
et hane) am no] - b-cycl odextrin 12.
Mono- 6 deoxy 6-[ 4- (benzyl oxycar bonyl ) - 4-am no butyryl

EX% I%)%%%?E@%Z oxycar bonyl ) - 3-am no

pr dai ﬁﬂﬁlteﬁﬁhﬂ@]robte Qoelpriext§ ivaslgrepared by reaction of 2 with 1,2-
Mono- 6- deoxy- 6- [ 4- (benzyl oxycar bonyl ) - 4- am no

diahimaefrarieanilditet hane) ami no ]-b-cycl odextrin 15.

(pﬁ%ﬁ’?@gg}%g}n{‘%’aé e(t if ﬁa/%?)r%ca °% |é{§§9{1§’?ﬂnﬁiﬁ%1QMF (10 ml). 1,2-
Dlagfg%ﬂgetgagg ?2;%1]112 vﬁa% accﬂfeﬁ e%&?ur b\%é’ @XYESE BO%Y F85 . Solvent

-CC Xtrin

Wamﬂoxﬁf@B?)@{stﬁie{tfonCé‘M@x%dﬁcdd ?fess&l‘ét M dP¥ecailP essitiaeivas poured

0) propionylam no]- b-cyclodextrin
intdvacetefie (20X ynl§- The csahkiqnye@ﬂﬁféewas Hiiterkdapdardonysydlimed from hot
th@m(lbmyryl am no et hane) ami no] - b-cycl odextrinl9.
e

VB EDRY Y@ﬁlflglgcbrlbg)>(§9% xlﬁ@mﬁoﬁta)?;laomr%&sﬁ? ligej splid. TLC
th b- cyci odext 20.
andyp B NR BB A RIS 2. am no butyryl am nol -

b-cycl odextrin 21. Mono-b-deoxy--fS-carboxy-S-am no
propi onyl am noJ- b-cycl odextrin 22.

Esz’ﬂElb 8: Byaitliesis [oF eauml nd45861‘11mo(@déw)qumMmOﬂhylammo) -B-
ane) anmi no] - b- cyclodextrin 23.
cychtexteingeoxy- 6- [3 car boxy 3-am no (propionylamno

e om}mung 8 was prepared by reacting compound 2 with 1,2-diaminoethane and

triethylamine, as shown in Scheme 3 as follows:

Dry compound 2 (3.0 g, 2.32 mmol) was dissolved in 1,2-diaminoethane (10
ml, 8.99 g, 150 mmol). Triethylamine (1.452 g, 14 mmol) was added and the mixture
was stirred at 70°C for 2 h. The reaction mixture was cooled to room temperature, then
was poured into acetone (500 ml). The solid precipitate was filtered and recrystallized
from hot ethanol-water (8:2) yielding 2.4 g (89% yield) of 5 as a white crystalline
solid. TLC and "H NMR data are as in Example 3.

Example'6. Synthesis of compound 6 (glutamic acid-CD derivative)

Compound 6, mono-6-deoxy-6-[4-(benzyloxycarbonyl)-4-(fert-butyloxyarbonyl
mino)utyrylamino]-f-cyclodextrin, was synthesized by coupling compound 4 with the
diprotected glutamic acid N-Boc-L-glutamic acid-1-benzyl ester 7, using DCC and
HOBT in DMF, as shown in Schemes 4 and 8, as follows:

Compound 7 (0.337 g, 1.0 mmol), HOBT (0.135 g, 1.0 mmol) and DCC (0.206
g, 1.0 mmol), were dissolved in DMF (5 ml) and stirred at 25°C for 1h. Compound 4
(1.134 g, 1.0 mmol) was added and the stirring was continued for 24 h at 25°C. Then,
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cycl odextrin 24. poly [nono-6-deoxy- 6-

[ 4- car boxy-4-am no butyryl am no]- b-cycl odextrin] 25.
W@eIoyjonma8D- 6- deoxy- 6- [ 3- car boxy- 3- am no PCT/IL2006/001459

propi onyl am no] - b-cycl odextri n] 26.

pol y[ nono- 6- deoxy- 6- [4 car boxy-4-am no (butyryl am no

the g’téﬁ%)&];r%} %%g]” %O%EWQ %]%[ %‘d %WO)‘(X{?S Jemaved yp?Y?é%OB%E‘/‘P‘hHPﬂ%f reduced
pres%hfkarf%)e‘%@hﬁﬁ]: v@as t?ﬂ(&tla%éﬁ‘%ﬁhlﬁﬂt a%@to?g 1106 ml%,_ ag1d the precipitate was

ut yl oxycar bonyl am no) - N5- b s nono-
ﬁltebect)emkiodﬁxdrmr[der pmduanﬁdThm pleda& W‘hscwcbma/lhéed(frem hot water
. -butyl oxy) car bonybe)am nobutyric acid (N Boc-_L-ng utamc |
ylelémgdi 2308 B %6ryieklt 9ff Gxycar pibilpl enyistadneysolid. TLC analysis of 6

Perf%zf}epw& lpéﬁ?{%@@ﬁw yP%P@Q%%n&W@{%Ha@a@& - 7:7:5:4) showed
one Sné%%%ggf\'g% %E(Igg)( BrRARR GTIAROLd,)P5.CY 8594eHtT), M 6-2.2 (m, 4 H),
3.3083 @31 (e ML HY64bi5s(R; 6 E6), g ; dg9x)5.1 (s, 2 H), 562 578 (m, 14 H),

b-cyc odext ri n) am no ) et hy I -’ oxohexanedi am de
7.355¢8 ScHenEPLX (BanaSee Pﬁdhehﬁ@&Zszb&%ﬂél mmnmoblle phase 65%

I\/bth odextrins (Al drigch re dried (12h) at
acetoniy %‘3%@&; ﬁ lé@lrpacét %fS\{\gﬁ@Bz Anmi no aci ds

wer e obt ai ned fromAIdrlch Sigma or Fluka and were
used wi t hout further purlflcatlon

Exafn 13' '@Hééﬁbf'@&i’ngbﬁhﬂ% (DVAP, Al drich),
di cycl ohexyl carbodiim de (DCC, Aldrich),

1 E@mhnpmytoieﬂzmslﬁx@lmepaﬂ%my Nodplmg)comp@mdsddwnh diprotected
urification. Al _reagents were

wi t hout further
glutamig ge1ddZ) uqﬂ@&&&ﬁ@ agdddeB Traw gealitp &Nar & inddVih @.fpllgws

?f/g 2% nd P(3557 219 Aimdif 8B 81558 B1imBifa Doc 0206
g, 1.0 mmol) were dissolved in DMF (5 ml) and stirred at 25°C for 1 h. Compound 4
(1.134 g, 1.0 mmol) and dry zeolite Na-X (0.5 g) were added and the stirring was
continued for 24h at 25°C. The reaction work-up, isolation of the product and TLC and
'H NMR data are as described in Example 6 above.

Example 8. Synthesis of compound 6

Compound 6 was prepared by coupling compound 4 with diprotected glutamic
acid (7) using DCC and 4-dimethylaminopyridine (DMAP) in DMF.

Compound 7 (0.337 g, 1.0 mmol) and DCC (0.206 g, 1.0 mmol) were dissolved
in DMF (5 ml) and stirred at 25°C for 1 h. Compound 4 (1.134 g, 1.0 mmol) and
(DMAP, 0.122 g, 1.0 mmol) were added and the stirring was continued for 24h at
25°C. The reaction work-up, isolation of the product, and TL.C and "H NMR data are as

described in Example 6.

35



10

15

20

25

30

Et OAc: 2-rropanol : NH 40H(aq) : water (7:7:5:4) or

| - but anol : et hanol : NH 40H(aqg) : H20O (4:5:6:3).
wey@odagtrin derivatives were detected by sprRgi/ngo06/001459

with 5% v/v concentrated sulfuric acid in ethanol and

heating at 1500C. 1H NMR and 13C- NVR spectra were

e TeodPOuRd (appaiticondiatONedativativ
EXJAEEB{E?MQ gfhd]éir?e(ffhcyolrggul f oXi dge)pﬁDl\/BO) or deut‘ératdg

watEre 49p20ic acidE€l dedvaiive §|mono&«mc(ma@t[é)(bg@zsdoxycarbonyl) -3-

solvent; chem cal shifts were expressed units
(ter( ppty)loxmhmsdamm@y propienglagan ﬁqﬁeggtr@, RSN aygrthesmed by

couglingnsmimHch B 1% RHCEL A %%%fp%¥§§%?€ g ifing DCC

and%om?%eox’iasgh()gr}nﬁ %Ce}lﬁgksﬁld?%%%/l ) ~b-cycl odextrin) A

t hrEgs hichafation b wae skatlar foofie prbgdrttiorof 6l deskribed in Example 6
equi pped Wi th a rmechani cal stirring and thermomneter

abowes buh arsed 9V\(0;3123)-gcy1c® aumol) s the dipgaiecied ansinogacid4 The crude
and, a soI tion of 25 of , sodi
prewyaazm)l@;@meﬁ in qreggtporbfv Féystaﬂ%%sﬁp 8%W\R’§E‘§' yielding 1.35 g

(93% e[l&d Bﬁﬁe ]g?gl%i%] c%téolﬁ:ﬁ%‘é’@{ &r Eﬁ)@ ? %5}913 of 3 perforsned on silica

plaéé@%E%i%% gfbr;ﬁ%l B d. N, OfRRateeadt Gm)fﬁhbWHdeorvmmajor spot (Re=
tirre usly for 2 h at 0-50C, and then anot he

0.40nrHi Nmf(DM@D (163(5 d. 3%@2 NHR) 330665 dove d 26Ty 4.A2 (m 6 H), 4.85
reaction mxture stirred at _this t a
(mATEDNS. G, B LOFHSOESA (1B kRt 4r38 Gas 11 IR 6 Tiaga Su NH 1004,
L fritte | ass .f. t nr t T h ; =
iy ?ﬁb 8 ety s S b it "S9P IR0 G 1.2 u/min), R,
B?Ch|0rlc acid (HA, 150 m ) was added. The
resu ting solution was stored overnight in a
refrigerator at 00C, and then filtered. The product

was dried and recrystallized from boiling water,
Exsnpiad. @ymmesmmnwtylmtg@smrtm apidLRlerivative) q,

glr_ OC"F; ag}l&g&l{g 18%,_&5%8 . Oéﬁg d8 %@7 scglﬂqgfl)lngS %85@’00%3%1% %ﬁhzalprotected
aspéft?cd :agﬁ Himgs]?)@f? %ulflgb%l' ?@723(0%12@ Na—ﬁ"nNMD%Q éhmed out as

40 H), 4.16-4
dedchibed 6D eompound 6 in Example 7, but using compound 9 (0. 323 g, 1.0 mmol) as

the diprotected amino acid. The reaction work-up, isolation of the product and TLC
and "H NMR data are as described in Example 9.

Example 11. Synthesis of compound 8

The preparation of compound 8 by coupling compound 4 with diprotected
aspartic acid using DCC and DMAP in DMF was carried out as described for
compound 6 in Example 8, but using compound 9 (0.323 g, 1.0 mmol) as the
diprotected amino acid. The reaction work-up, isolation of the product and TLC and 'H

NMR data are as described in Example 9.
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4.32 (d, 1 H J =9), 4.37-4.39 (m 1 H5 4.45-4.48
(m 2 H, 4.52-4.53 (m 3 H), 4.77 (d, 2 H J = 3.4),
wa@ 283072484 (m 5 H), 5.64-5.85 (m 14 H), 7.42rC™IL2806401459
J =28.2), and 7.75 (d, 2 H5 J = 8.2). HPLC (Luna 5u
NH2 100A, size 250-4.6 mm nobil e phase 65%

woffe”Tay " finiesty; 5 Koot 01 (haPablyarplydsslyande *acia-co
derivapivey - deoxy--azi do-b-cyclodextrin) Dry conpound 2
obtaihed in (i) above (30.0 g, 23.3 nmol), was
sus@eeiddeltrin dsFivadte nl( , mand-6-deoxyebdt(bannylakycacbomd )-4-(ter -
stirred at 700C until the solid conponent was i
but}do)gwlrb@wlqmlmj(bﬁtmyla@mq gthrne)amine]-§-cytlodsximim| wasasenthesized

by Cé’HgEg&g%QSSHI% St é%ﬁﬁ} B ¢ Aaﬁrov?e&éd% dte?l%l%amq’fﬁ\g%%hglmmw acid-1-

ben lxés?éremgﬁm s < déﬁg rl?@ﬂ;[‘ ?‘F%yﬁr 9]2@\88 ih %iélfern%% 4 and 9, as

folldhe precipitate was filtered and washed three tinmes
with boiling ethanol (30 m ). The solid residue was
di €oohwarhd ﬁ(@\/&ﬁ%lg, ( 30mmgl), OB Iheh 1 poay M) intad), and DCC (0.206

et hanol (200, m The R@em pitate was filtered and
g 1 &k mepol) erse djssoti .6@ mlg azdgstlérredsata?é & ik B. Compound 5

(L7 tyl?{)é#q”ﬁ%}f}?/'a%ds‘ﬁ%%l G Slisrife R Sitilact e 24h at 25°C. The
pre @e{t¥5\kf§s qlte%ecpeahﬁoﬂféeﬁl\ﬂp whi 'rEﬁio%@g omgﬁ&%ﬁoﬁ under reduced

opanohconc. OH: water - 7: one nmj or
pressmx@t ThRfresidQe 3\513 trlhiﬂafdlmvitﬁ)WE@adetﬁhe @d10B nidf)-ahd6the (precipitate was

4.45-4.53 (m 6}-!)[ 4.83, 4.88 (two d, 7»4%0
ﬁlteeedazndsdrzed (uder 4vaqpupLics (mgdactswamr@cm@i ized Zgom hot water

ylel‘%%vf 1 %n@ﬂﬁﬁld?ﬁ%h %?6%% e?tfﬁjmftég)h% %gllﬁsslﬁ(lflz analysis of 10
oungs flod BRRGS 18RI Y2 5rBhASY &n%ym%%%egq 7:7:5:4) showed

ai ned reaction Wt

one tnnajphepw (mp@sp CPnéH(Nh/ﬁE’)(mﬂSO%Q"I 1.85yF9 H)s 1 6- 2 2 (m 8 H),

foll ows: npound 3 obtained in (1i) above, (24
3.3013.ofrd(), %H)Pﬁa:é-é (2,76 55, ¢,85108, Whb), 5. s, 2 H)sé(ﬁZ\f%&&(m, 14 H),
50 m). The reaction m xture was stirred at 250C
7.35%/::5 %f)

Example 13: Synthesis of ethylenediamino-aspartic acid-CD derivative
(compound 11)

The preparation of derivative 11 mono-6-deoxy-6-[3-(benzyloxycarbonyl)-3-
(tert-butyloxycarbonylamino)(propionylamino  ethane)amino]-B-cyclodextrin, was
catried out as described in Example 12 above, but using the diprotected aspartic acid 9
(0.323 g, 1.0 mmol) for coupling with compound (5), using DCC and HOBT in DMF
(see Scheme 9).

The crude precipitate obtained in the reaction was recrystallized from hot water
yielding 1.05 g (71% yield) of 11 as a white crystalline solid. TLC analysis of 11
performed on silica plates (EtOAc:2-propanol:conc. NH,OH:water - 7:7:5:4) showed
one major spot (R; = 0.41). '"H NMR (DMSO-dg) 6: 1.35 (s, 9 H), 1.6 (m, 4 H), 3.30-
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h . Concentrated ammonia solution (48.2 m) was added
and a white precipitate was forned. The reaction

worRoorraswas nai ntai ned at room t enper at ure f oPC/.2006/001459
The precipitate was then renoved by filtration and the
sol vent was evaporated underreduced pressure. The

369 0 B EDL AT T B Velah oo (5 P FBE- S Bl 4 10 735

5Hpnd dried under high vacuumyielding 20.1 g (85%
yield) of 4 . TLC analysis of 4 perforned on silica
pl ates (Et OAc: 2- propanol xonc. NHAOH. water - 7:7:5:4)
showed one major spot (Rf = 0.20). 1H NVMR (DVSO-d 6)
Example s Synglesispf egmppund 124-4. 46 (m 6 H), 4.83, 4.89

(t 7 H) ,445.62- 578 (m . HPLC (Luna 5u NH2
5 Solkmgdd a2, Bonas St e tubbimiSaatuti R Famit. butyryl
inop! ) R | Ry_pFt88 :
emig b Rodexith bvis, Thigealby bty L NpfiPERE B, eroup from
Withd G sz LCOTI N CIH0IS pS0R 2 by reaction with
Com?oncer'ft ral?gejg@le CH s%l ut’i o%, asﬁghgélg)lzoms: Conpound 2
( 3Compound36 (6B )g, via® minsHoweedissolved iml TRA(Gent)ratde@H,Cl, (5
The reaction m xture was stirred at

NH4 | uti on.
ml), w@?ﬂ@tﬁ?g 3551 SarTe% AodhG daper & ublee sAlyepbuwas removed by

1 evaﬂé)ﬁéﬁ?/lg i(zlgldg}e F%f&%tﬁg 3)%8%%56[9 H’ ?gagmlé%e rgsrigﬁ:é iatsa&igsiolx-lre"cf:in water (5
ml) afl Prdd HBRARMan6L (00 W%i%@%%s&ﬂ?&sg@% %ﬂ%@g&' and dried

a mixture of product 4 (-70
undgr vatunin 4938syieklr Y Cahndlgsd ofrienpaifhvanal vatsdlica glads. (EtOAc:2-
The 1H NVR data are as_in Exanple 1. Exanple 3. )
propgyﬁ{:ﬁ@gq. g\IHﬂOHéwp@g nd7:?,:5c4m$wmi gne major spot (R¢=0.37). ' H NMR

O DA ! S BTN G BAALA P G, 5 1),

) . . ) B , ¢ :
H DSNORS 1219, 3005 000, A00Re 2B AR LS. 400
7 H)1 52-3dispiHp St 16ap82((68) 14 DT), 7T4he (37i5dUr e was stirred at

700C for 3 h. Unreacted 1, 2-di am noet hane was

e

o

1

(W]

- Example 15. Synthesis of compound 13 ‘
Compound 13 mono-6-deoxy-6-[3-(benzyloxycarbonyl)-3-amino propionyl

B

2

o

amino]-B-cyclodextrin, was obtained by removing the N-protecting Boc group from
compound 8 using CF;COOH in CH,Cl, (Scheme 8).
Compound 8 (1.439 g, 1.0 mmol) was dissolved in TFA (5 ml) and CH,Cl, (5
ml) and the mixture was treated as described in Example 14 above, to yield a white
precipitate that was filtered and dried under vacuum (91% yield). TLC analysis of 13
25  performed on silica plates (EtOAc:2-propanol:conc. NH,;OH:water - 7:7:5:4) showed
one major spot (R = 0.22). '"H NMR (D,0) 8: 1.8-2.2 (m, 2 H), 3.47-3.84 (m, 42 H),
4.9-5.1 (m, 9 H), 7.23-7.42 (m, 5 H). "H NMR (DMSO-dy) &: 1.8-2.2 (m, 2 H), 3.30-
3.65 (m, 42 H), 4.45 (m, 6 H), 4.90 (m, 7 H), 5.18 (s, 2 H), 5.76-5.82 (m, 14 H), 7.45
(s, 5 H).
30
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renoved by distillation under reduced pressure and the

oily residue was poured into acetone (1500 m). The
wa@olor@7eseci pitate was filtered and recrystal | P@BUL20060091459

hot ethanol -water (8:2) yielding 15.1 g (95% vyield) of

5 as a white crystal line solid. TLC analysis of 5

Exfiplcd O etest o S0ubafuiiid oo one maj or spot (R -

0. @c)mpé}_g'bd\'ﬁ@nﬁ%@dé rr%’ -6l[4- %b%zgfmxy?af@cmya) -#9mido §Butyrylamino

, 4. 44-4. 46 (0
ethzﬁw@aanﬁlo]&& tyRloddxttth, Emmﬁtanéd bPyREREhS tid N-prarectitk Boc group

In an alternative route, conmpound 5 was prepared by
fromeaotpoomddi) Bing OF@CE)HdnﬂHﬂd@(ﬂéﬁmme #).DMF. Dry

) S@Bgunzctiid ﬁgétgq &r{énxl@olhgwa%awﬁ%s%ﬁéﬁﬁvﬁﬁe @H@Dmnd (CH,Cl, (5
mi) ?*‘élﬁéﬁvfé%l 8Bt D! e Phs AER T8 Bxllmp RO 458 Yt 3 whips, precipitate

thatO\lvhé/ f'lt‘é%édjﬁiﬁi WBied RRIdeR %élﬁhﬂ (8994 p& e)( fr@!t %Alysﬁftﬁf 14 ﬁ]erformed

solid precipitate was filtered and récrystallirzed f
on dnhba gl dtan QEtOAL 2-piopaipl:gorel. INHGOH i atgr ( 679%5y4l)9hl®bwm one major

as a whijte crystalline solid. TLC and 1H NMR
spoLl 031y, EMMIRATAO)BRArDEE G, Sliat Dadi Sbb{ e dgBurieh-5.1 (m, 9

- 6- y-6-(2-am noet hyl am no) - b-
}D’?ﬁ@%’% ‘Conpound 5 was prepared by reacting
conpound 2 with 1, 2-di am noet hane and tri et hyl am ne,

as shown in Schene 3 as follows: Dry conmpound 2 (3.0

ExampR- B2 Syiihesives céinpvandexs i n 1, 2- di ani noet hane (10
m, 8.99 g, 150 m’ml&c1 Triethyl amine (1.452 g 14 mol)

vas apedicand tmeneioxdensy-6r3-(benzylexycarbagd £3faming r{proplonyl-

The reaction mxture was cooled to roomtenperature
amltlﬁeeﬁh%()&garaw kB-sysleslextan.ones psamediby, remeying theN-protecting Boc

oo BTl b LGP SRR D OFERIHLL S O "2
?n%{éﬁ‘p&{w $43(1l4g® 059l 0 ImbHCwas Cihéédl%\ﬂ?ﬁ% %nd" €18€1, and the
mixture was treated as described in Example 14 to yleld a white precipitate that was
filtered and dried under vacuum (83% yield). TLC analysis of 15 performed on silica
plates (EtOAc:2-propanol:conc. NH,OH:water - 7:7:5:4) showed one major spot (Ry =
0.19). 'H NMR (D,0) 8: 1.8-2.2 (m, 6 H), 3.47-3.84 (m, 42 H), 4.9-5.1 (m, 9 H), 7.23-

7.42 (m, 5 H).

Example 18. Synthesis of compound 16

Compound 16 mono-6-deoxy-6-[4-carboxy-4-(tert-butyloxycarbonylamino)
butyrylamino]-p-cyclodextrin, was obtained by removing the protecting benzyl group
from compound 6 using aqueous NaOH, as shown in Scheme 8, as follows:

Compound 6 (1.453 g, 1.0 mmol) was dissolved in 1M NaOH solution (20 ml)
and the mixture was stirred at 25°C for 5 h. The solvent was removed by evaporation
under reduced preséure (< 25°C). The residue was poured into methanol (200 ml). The

white precipitate was filtered and dried under vacuum (92% yield). TLC analysis of 16
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Exanple 6. Synthesis of conpound 6 (glutam c acid-CD
derivative) Conpound 6, nono-6-deoxy- 6-

wQ 2e0(loexagy | oxycar bonyl ) - 4-(ter/-butyl oxyar bonyPCT/IL2006/001459
m no) utyryl am no] - b-cycl odextrin, was synthesized by
coupling conmpound 4 with the diprotected glutamc acid

perfﬂh@@& dn %&}g‘é gﬁEk@Aclz E@i’é}%l (il{ I\(]Jﬁg() ‘BSVQ%SPICE):\X?Q) showed

; 1
oneﬁh@pf@%t?}tdm&@go 3372g6N11410 g}g@b i1 u@m gl)d?§8% 8 V(é%QL H), 3.43-3.93

(m, B G%ﬂ%r(dn,s%Hm ed at 250C for 1 h. Conpound 4
(1.134 g, 1.0 mmol) was added and the stirring was
continued for 24 h at 250C. Then,the precipitate was

' . db ti d
Exa“e%'&??ﬁ%ﬁé@%%? B S 10 e T r it aratad with hot
ac gm0 171 ) mcdsidesxPioeRs-Birbak$-3 ‘Aftérz‘fB\.}t?ﬁ&ggm@Bﬂylamlno)

dri ed 'under vacuum The product was Tecrysta

profionybahmno Mtmclodertrth,neas . 85tathed86% vérdwihg the6 p?@teé‘tmg benzyl

white crystalline solid. TLC anal ysis of 6 per f or med
groupnirem ¢asappund 8 usingragueous Nna@ﬁ(&theam&) NH40H vvat er -

7D§§5 @%@hﬁﬁ%ﬁ (1%3] Orﬁll;%etls quyeg i 1&[ |Iq;a,OH soluuon (20 ml)
and ?‘%ﬁﬁfé“ég&%d% d(eécr/iltg fo @Egyﬁ%@ 1?8 %S%i%% mg%@rgéilloitate that

was (filterad 2 dNHZedl Q6%er SAciRn? PO8%. Piell)) m'ahﬂeé?ﬁ‘ﬁiel@%é%formed on

acetonitrile - 35% H20 fI ow 1.2
sﬂwmpd;ateﬂdé@d\e 27pr0$yn®ll’mmcs Nih()idmzxr:ctemd 767 Sdiehowed @neasajor spot

f oupl i ng conpound 4 with di protected
®: S fahi PR Ori b ] B tha THea® i 2ol § 66 260 ¥om, 42 H),
[ foll ows. Conpound 7 (0.337 g, 1.0 mmol),
4'93I—£§%7§% g, 1.0 nmmol), and DCC (0.206 g, 1.0 mmol)
were dissolved in DV (5 m) and stirred at 250C for 1

h. Conpound 4 (1.134 g, 1.0 nmol) and dry zeolite Na-X

Exauplé20) Syathesixdsfahnapoundi@8st i rring was continued for
24h at 25QC. The reaction work-up, isolation of the
pr@@l]’di’touﬂﬁd 18 c meaot-deavy -6t casbexyad-(Gasbutesydarbonylamino)

(butyry?ar}glno eeihanecsammo]-B-cyclodextrln, was obtained by removing the protecting

benzyl group from compound 10 using aqueous NaOH (Scheme 9).

Compound 10 (1.496 g, 1.0 mmol) was dissolved in 1M NaOH solution (20 ml)
and treated as described in Example 18 to yield a white precipitate that was filtered and
dried under vacuum (81% yield). TLC analysis of 18 performed on silica plates
(BtOAc:2-propanol:conc. NH,;OH:water - 7:7:5:4) showed one major spot (Rg = 0.23).
'HNMR (D,0) §: 1.41 (s, 9 H), 1.6-2.8 (m, 8 H), 3.43-3.93 (m, 42 H), 4.93-4.95 (m, 7
H).

Example 21. Synthesis of compound 19
Compound 19  mono-6-deoxy-6-[3-carboxy-3-(zert-butyloxycarbonylamino)
(propionylamino ethane)amino]-B-cyclodextrin, was obtained by removing the

protecting benzyl group from compound 11 using aqueous NaOH (Scheme 9).
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Exanpl e 8. Synthesis of conpound 6 Conpound 6 was

prepared by coupling conpound 4 with diprotected
w@bkamam481 acid (T) using DCC and PCT/IL2006/001459

4- di met hyl am nopyri dine (DVMAP) in DMF. Conpound 7

(0.337 g, 1.0 mml) and DCC (0.206 g, 1.0 nmol) were

conptit P4 ChT52.. T pff Mty Gigu°tHy 190K sclyrign 20 mb)

andrﬁeakéd AedRcABee th E&ngan@l $td yfeudlg Wik eiplﬂat@ﬂlat Was filtered and
24h at 250C. The reaction work-up, isolation of

driedr voldert yacnun T(l86:%1r§delﬂBi BV dlamb/sr-sr ef ad msﬁmmleddom reilica plates
| e 6. Synt hesi_s_of c rrpound 8 (aspartic
(Et@&p -PI9PaRe %nq M}I@Hew%\@bar $7:8 4 awes Qe moser spet §r = 0.15).

q N@g@ﬁé@g@ 4@'{7,3%@‘;3‘) / %@%&‘3&4}@93 (| 42 H), 4.93-4.95 (m, 7

H). b-cycl odextrin, was synthesized by coupling conpound 4
with the N-Boc-L-aspartic acid- 1-benzyl ester 9 using
DCC and HOBT in DVMF, as shown in Schenes 4 and 8. The
preparation of 8 was simlar to the preparation of 6

EXﬂd@B rllgeﬁb’nﬁhemmmmm&é but using 9 (0.323 g,

or dippaunE 1650 AeBe RS e%@ﬁ%ﬁ%%oﬂf' b tgamg beREy1 group from
Qg . 35 93%
cmﬂ)})%ﬁf)g%t@flﬁ%ég&%dsv\hl hGH a Xk ﬁéésdfsd;% . TLC gnal ysi s

of C&)rﬂﬁdﬁrﬂi edl a53sp] IICGI 1ﬁhﬁil)93>vas dissolved in concentrated NH,OH
(Et OAc: 2-propanol : conc. NHACOH: water - 7:7:5:4) showed

solugion (ﬁﬁjmﬂr) as;ddhe (EKtuze ma&sﬁrrenlmt RISFC (f@lvE@thhye sdlvemt %s removed
oigoratiy gider pragiccd Ay e’ redigog

by V@.Borag 11 leryrqguced s s@lr%(i nQS - :ghe ¥e @ue( Swass poured into

5
met %0433@5;&193 eSO B AP o e TR g, The
TLCaﬁ@WmclhtaEi@mneEi&n Ryrg hesi s of corrpound 8
(aspartic acid-CD deri vatlve) The preparation of

conmpound 8 by coupling conpound 4 with diprotected
aspartlc aci d using DCC and HOBT and zeolite Na-X in

Exagyple 4 Syathesitiobeampgund 17
Compound 17 was obtained by removing the protecting benzyl group from the

compound 8 using aqueous NH,OH, as described in Example 22 above (and shown in

Scheme 9), and the TLC and NMR data are as in Example 19.

Example 24. Synthesis of compound 18
Compound 18 was obtained by removing the protecting benzyl group from the
compound 10 using aqueous NH,;OH, as described in Example 22 above (and shown in

Scheme 9), and the TLC and NMR data are as in Example 20.

Example 25: Synthesis of compound 19
Compound 19 was obtained by removing the protecting benzyl group from the
compound 11 using aqueous NH,OH, as described in Example 22 above (and shown in

Scheme 9), and the TLC and NMR data are as in Example 21.
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descri bed for conpound 6 in Exanple 7, but using

compound 9 (0.323 g, 1.0 nmol) as the diprotected
w@nioo7a8i d. The reaction work-up, isolation oPCT/HE006/001459

product and TLC and 1H NVR data are as described in

Exanpl e 9. Exanple 11. Synthesis of conpound 8 The

preparation of conmpound 8 by coupling conmpound 4 with

di protected aspartic acid using DCC and DVAP in DV
Exatiples: Syadhesis ofisompeund@l for conpound 6 in Exanpl e g

8, but using conmpound 9 0. 323 1.0 mmol) E

di Sronpeitrsd agdno @meng-o6- ﬁ@i}f‘éa{gﬂia@ho%ﬁk@lﬂlﬁo utyrylamino]-p-

Cycllé)%glﬁétgé %@%t%ﬁ% g%@vgnmc P_}roieé:tl 0% ggcﬁfg %@ Benzyl group

! d-
fl‘OIH g%;&ﬂgg gascs&ol% d@)’?@ﬁ{leﬁ{@d 2{% a\%afgglhé{éosc aci d-CD
ar b o) nﬁ?@’lﬁ%ﬁ @ A53- é biep Zﬂlh@EYW@i bB‘BMIV)Ed 4n (TRX (Bunly| amd);(CHZCIZ (5

am no) ( butyryl am no et han;? am no] -

m]) baredy the deisttnie wasastirsgahtdted$ Ledob &oul")m rﬁgl‘&ﬁrpwaﬁ gemoved by
with the diprotected glu

evag@r,aﬂog_un@@h gegﬂrucggﬂa(g@ssyqe){ gé C;})g @@éeg Be M@g 1;; ﬁémaéM NaOH

(20 r&ﬂ SheS %%?&f%}%)a? %ﬁéﬁi %Zg‘?‘slﬂi‘\%{x gleﬂg)g?'l;\}gn C?S removed by
|
evaé?rar%rgg dé@?g)%es‘iéﬁ{]ee(@c%ﬁglg uaﬁlg@slé ?e::ﬁil%ﬂ;e?ﬁfgs @bﬁlreﬂm@lto methanol
ZOU?MQ)S'IC‘)MCGW_PH%qﬁdC@HdtetWas fitteredi algl dvaesd umdﬁtrl\m@uumf (&S‘VQ zigld). TLC
a
analysito pE L peRoRPoA A Shcarilers: QP r AR Eonn S THOHwater -

7B BT o SIPA 1,85 0.0
384 O B S P o 0 as awhi te crystailine solid

TLC anal ysi s of 10 perfornmed on silica plates

(Et OAc: 2- propanol : conc. NHAOH water - 7:7:5:4) showed
Exampla]. (ﬁylstheﬂS(ORfcomm)laﬁl) 21 1H NWVR (DVBO-d6) d: 1.35

(s, Comg)ound 6212 2mono-g-deoxy-6 [3-carboxy-3-amino  propionylamino]-p-
cyclodextrin, was obtained by removing the N-protecting Boc group and the benzyl
group from compound 8 (Scheme 10).

Compound 8 (1.439 g, 1.0 mmol) was treated with TFA and CH,Cl, to remove
the N-protecting Boc group and with NaOH to remove the benzyl group as described
above in Example 26, to yield a white precipitate that was filtered and dried under
vacuum (72% yield). TLC analysis of 21 performed on silica plates (EtOAc:2-
propanol:conc. NH,OH:water - 7:7:5:4) showed one major spot (Rg=0.13). 'H NMR

(D,0) &: 1.8-2.2 (m, 2 H), 3.47-3.84 (m, 42 H), 4.9-5.1 (m, 7 H).

Example 28. Synthesis of compound 22
Compound 22 mono-6-deoxy-6-[4-carboxy-4-amino (butyrylamino ethane)
amino]-B-cyclodextrin, was obtained by removing the N-protecting Boc group and the

benzyl group from compound 10 (Scheme 10).
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3.30-3.65 (m 42 H, 445 (m 6 H, 4.8 (m 7 H, 5.1

(s, 2 H, 562-5.78 (m 14 H, 7.35 (s, 5 H. Exanple
wa20078y2a8hesi s of et hyl enedi am no-asparti c aciPE1D.2006/001459

derivative (conpound 11) The preparation of derivative

p nono- 6- deoxy- 6-[ 3- (benzyl oxycar bonyl ) - 3-

Do
é: %&rl]n ind ngﬂf ﬁ@@%%{ W? (w'% \%%g%%xﬁﬂggp d CHyCl to remove

the N%pﬁdtedlﬁig Boc prauphad VAtRDRAGH th4tmest THe 1bBﬁzyl group as described
di protected aspartic acid 9 (0.323 g, 1.0
above i IBxagnple t26, donyieldhd while puedipigatoCiatmas I—ﬁHedmﬂZ}l\/ﬁrled under

vachEHc (1A ield) sERbo ! F/?@e F BB ReHoMmgAL 88 gt ol al 202
prol%?%?ana‘? ysi'§ ékrfl’\}%ierﬁer ? 8‘?%%@%%? gligjéf g{[)éﬂ (K 9. 1'83- 'H NMR

(D,0F50AS- 22@&9@&3@1@'3 47cs4 MAAmEL or5 1 (&Oﬁdﬁ%@ showed

one maj or spot =0.41)" 1R'NVR (DVB 1.35
(s, 9H),16(m4H) 330365(m42H) 4.45 (m
85 (m, S 2H), 562578 (m 14

| Exap}[!)_lbe-,z93§yp§hesg§ %COlEEQPrpd 4. Synthesis of conpound

oSO B4R Bope- G AEmsyFRsRub BN IR RFoRIOBYEgRige cthanc)
amnagfég-‘%]tyg&d%%ﬁ %ﬁ‘st (%B&%n@’?%g%@%@'\fﬂ%&%ﬁg rﬁgﬁ%{iﬂg%gup and the
benzyl gebZOFrdn 5@1& aﬁn@n (§@1€@ﬁ@md)6 (1.453 g, 1 0 nmol)

was dlssolvedln TFA™ m) and CH2A 2 (5 m ), and the
m Kompoundsl s¢1i.482g, b.tO Iﬁﬁﬂﬂ) fas tr8ated Witle TEFA unahCBMHz to remove

enoved, by _evaporation ynder reduced pressure (<
the SEpejctingeB ot groio-uRSviH GO GrsmovR e beryHEroupas described

0, m { t at.e
o248 b2 . S AL G P v uner
I 2 f I .
v %5, SEL02 PR St 39 bR (RCides r0no2
propmpol:c@iRf. NMHEOBWatet H N3 :4) showed one major spot (Ry= 0. 11) 'H NMR

(D,0) 8: 1.8-2.2 (m, 6 H), 3.47-3.84 (m, 42 H), 4.9-5.1 (m, 7 H).

Example 30. Synthesis of homo-polymer 24

Homo-polymer 24 was obtained by coupling of compound 20 using DCC and
HOBT in DMF, as shown in Scheme 10.

Compound 20 (1.263 g, 1.0 mmol), HOBT (0.135 g, 1.0 mmol), and DCC
(0.206 g, 1.0 mmol) were dissolved in DMF (5 ml) and stirred at 25°C for 7 days. The
precipitate was filtered and the DMF was removed by evaporation under reduced
pressure. The residue was dissolved in water (5 ml) and was poured into methanol (300
ml). The precipitate was filtered and dried under vacuum (92% yield) to give a mixture
of polypeptides containing cyclodextrins. TLC analysis of 24 performed on silica
plates (1-butanol:ethanol:NH,OH:H,0 - 4:5:3:5) showed a mixture of five
polypeptides (R¢ = 0.06; 0.11; 0.17; 0.26; 0.34). '"H NMR (D,0) &: 1.8-2.2 (m, 4 H),
3.47-3.84 (m, 42 H), 4.9-5.1 (m, 7 H).
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(D2O d: 1.8-2.2 (m 4 H), 3.47-3.84 (m 42 H),

4.9-5.1 (m 9 H, 7.23-7.42 (m 5 H). 1H NWR (DMSO d6)
wa@l2002/08481 2 (m 4 H)5 3.30-3.65 (m 42 H), 4.4BCT/M20&/001459

H, 490 (m 7 H), 518 (s, 2 H, 5.76-5.82 (m 14 H),

7.45 (s, 5 H). Exanple 15. Synthesis of conpound 13

Conpound . 13

nono- 6- deoxy- 6- [ 3- (benzyl oxycar bonyl ) - 3- am no

ExathpRi 3N Synthedi®bf Romvpodeifgk 25N, was obt ai ned by
renoving the N-protecting BoC group from conpound 8

us iHemepaAgaEs 25 Va2 ebRiresc hg neoug)ingCofipompbud( 21 43249 g, 1.0
1.0 I i ssol in TFA (5 nl d a2 (5
iy g DR TSR e, e 5 ooty

t i . white. i pi { hat .

24 FE RIS A0 Y o, oY’ DrfiaBa e il S S, et d "Bl dried umder
| i f 1 1 . « . o
vacRlA (o SYRIANG BREOMIRAODL HobjiEpbls toftainineg cyclodexuins. TLC
anakyss ofRSrpesfmmedRbn Gil2®) platdd (NVBRu(abBthdnotNBE,DIRH,M — 4:5:3:5)

2 H, 3.47-3.84 (m_ 42 H), 4.9-5.1 IS_E] 9 )—&) 7.23-7.42
shoyag agniyfureiqd palrpeptidee(RsT 0402-0.28) 2 FDNMR (2.) ,6:3.88.2 (m, 2 H),

4. 45 6 H, 4.90 7 H), 5.18 (s,

3-472389,@%%%%3‘5&@12%, D s (S S(E]I).Exgbn'pl o 16.¢°

Synt hesi s of conmpound 14 Conpound 14
nono- 6- deoxy- 6- [ 4- (benzyl oxycar bonyl ) - 4- am no
Exabplie)32y ISyt esicohRombpolyiaér 26- cycl odextrin, was

obt ai ned by renoving the N-protecting Boc group from
c ofsBueRPlYMen A gvasredamed hy craapling( St kempoand 22 (1.307 g, 1.0

RS, 0y Sy 000 F oty
24 1%?3@%@%?% hBefol B, Fﬁ@%@%ﬂg@pﬁg@ %a?ﬁ bdfand dried under vacuum

Itate that was . ried under- vacuum
4RO TSROl St awigligay C malsi
of 26hpanéunmdeomsjliva plpes ((Ffutdnd gthard NINFOEA) -d4:5:3:5) showed a
mixjifré of roiimentiicsRes 4052033). 1 NVIR Y,0) 8 11828 ), 3.47-
3.84 (m, 42 H), 4.9-5.1 (m, 7 H).

Example 33. Synthesis of homopolymer 27

Homopolymer 27 was obtained by coupling of compound 23 (1.293 g, 1.0
mmol), using DCC and HOBT in DMF (Scheme 10), as described for homo-polymer
24 in Example 30 above. The obtained precipitate was filtered and dried under vacuum
(79% yield) to give a mixture of polypeptides containing cyclodextrins. TLC analysis
of 27 performed on silica plates (1-butanol:ethanol:NH,OH:H,0 — 4:5:3:5) showed a
mixture of polypeptides (R = 0.01-0.23). 'H NMR (D,0) &: 1.8-2.2 (m, 6 H), 3.47-
3.84 (m, 42 H), 4.9-5.1 (m, 7 H).
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Exanpl e 17. Synthesis of conmpound 15 Conpound 15
nono- 6- deoxy- 6-[ 3- (benzyl oxycar bonyl ) - 3- am no
w@ progpiaBy | am no- et hane)am no ] -b-cycl odext ri PCT/¥2806/001459
obt ai ned by renoving the Nprotecting Boc group from
t he compound 11 using CF3COOH in CH2CA 2 (Schene 9).

ExR B 3 Svitbds AF Didrn st Pl A Ratee | o g

ExanpCp-dthtdRicy i fid deMbatie p283CQK{'Iérﬁ%ﬁt}IlBﬂcd{\B&ylammo)-N N°-
filtered and dried under vacuum (83%yie€ld). TLC

bis(618byS65dsUixylS-oyelddexiriy pentdmictiaasidp) Wh@&btamed by di- couphng one
(Et OAc: 2- propanol : conc. NHAOH water - 7:7:5:4) showed

molccsdemf i Nprefested( @futann@ ap@d 29 ](I\NBIQC(IDg@)tamlc acﬁl-) ?_wmh twp moieties
3 47-3. 84
of Cpmn@tm _Eimgno-és@kwwé 4®1n®9n9h@§ﬂ@<tan),cbﬁﬁs JH@Clend HOBT in

DM%@E S Sy Cping, 26, D 25 FHOWB i SeBse o 3% SR o
b
) pHSELR Bt R0V RESXT o, 1.0 WiRoPREROBIN(RYT0, o, 2.0 mmol),
and lBC@gXOanEg,UB ON&&d)I) &&rs dixeblvied iBabRIFe(B) ndP ahdstiered :at 25°C for

Compound 6 (1.453 g, 1.0 mmol) was dissolved in I M
1h. Neawpoyedid (HA6Y gOZrﬂ mrael) waserddies tapdghoustirting wesdoatinued for 48

h af 8. The ﬁs@pag%%%?' l?ﬁrigcé%%) HoTRVTF adfeidgnRaed by Svaporation
undBP P&ﬁﬂr’:?g an d 9 Ire c}%rs) ;c/rggghﬁ?n A)}Rﬁ eq%!g?ﬂ ?{1@0 ml). The

pre(ﬁ%@éﬂz‘ W& @lterd@ @ﬁﬂf&feﬁﬂﬁﬁl&ﬁ vatlurf aD@h@&t?ﬁe 28 was obtained as a white
t OAc”- propanohconc. N H 40H water - 7:775:4) showed

Sohéor(ﬁ%% nyeeddl). ooTInCssqmrbyms @( RF2°8 pa(forlﬁeci??)o)n silieh plates (1-
butago 'st@pgé%%ﬂmlsr 5 445:§§=)@hgweérﬁne7m@w smehﬁ%r s 0. 'HNMR

OVRGER, 13% G TP P PO A By Tl 350434 (o, 12

H), m&m@nm 1 518D-5 98 EMChRIBXHPIIG (MBSa SENFINEG0RY size 250-4.6 mm,

removing the protectihg béenzyl group from conpound 8
mohiki plgisa 686 asetdai@i e(-F:3e H,R)flow 1.2 ml/min), R; = 44.6 min.

Example 35. Synthesis of 30

Di-CD-glutamic acid 30 3-(tert-butyloxycarbonylamino)-N',N°-bis(2-((6-mono-
6-deoxy-f-cyclodextrin)amino)ethyl)-2-oxohexanediamide, was obtained by di-
coupling one molecule of N-protected glutamic acid 29 with two moieties of
compound 5 (mono-6-deoxy-6-(2-aminoethylamino)-f-cyclodextrin, 2.354 g, 2.0
mmol), using DCC and HOBT in DMF (mono amino-CD:amino acid 2:1) (Scheme
11), as described for dimer 28 in Example 34 above. Dimer 30 was obtained as a white
solid (77% yield). TLC analysis of 30 performed on silica plates (1-
butanol:ethanol:NH,OH:water — 4:5:6:2) showed one major spot (R = 0.12). "H NMR
(DMSO-dg) 6: 1.38 (s, 9 H), 1.71-2.15 (m, 12 H), 3.21-3.73 (m, 84 H), 4.42-4.46 (m,
12 H), 4.80-4.82 (m, 14 H), 5.68-5.77 (m, 28 H). HPLC (Luna 5u NH, 100A, size 250-
4.6 mm, mobile phase 65% acetonitrile - 35% H,0, flow 1.2 ml/min), R; =33.5 min.
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Conmpound 8 (1.439 g, 1.0 mvol) was dissolved in IM

NaOH solution (20 mM) and the m xture was treated as
waleacniaed in Exanple 18 to yield a white precP@i/zne/001459

that was filtered and dried under vacuum (88% yield).

TLC anal ysis of 17 performed on silica plates

(Et OAc: 2- propanol : conc. N H 40H water - 7:7:5:4)

showed one major spot (Rf = 0.16). 1H NWR (D 20 d:

Exalplk 365 Sylithisis df 812. 8 (m 2 H), 3.43-3.93 (m 42 H)
54.93-4.95 (m 77H). Exanple 20. Synthe3|s of

colielRegligntonprmicid défivative 31  2-amino-N',N°-di(6-mono-6- deoxy-f3-
mpno- 6- deoxy- 6- [ 4- car boxy-4- (fer/-butyl oxycarbonyl am n

cyclgslextuiy) yeptangivnide nwae patdined by sempringithet Nrprotm?mg Boc group
fronf QB ey ST B B et ks losmpound 10
{1828 o 1 Aol gl ved oy DURRTE g and

mixfiBe tway stiretd an 288G tfer BriecThé B@Iv%nt ME féﬁﬁw%d'li}e E@%}(ﬁ@@on under
dried under vacuum (81%yield). TLC analysis of

redused fms@a’mrﬁ €ﬁ12§|¢) ﬁlepﬂeandes W&t disgol2ed iropata (lcmbcand\bbured into
acet@nezg\ﬁl(s g pagcqucgt% \?zgse fg‘Fqné)c{ aﬁggir'ge(cgugﬁgr wgaqyum (84%

ylel%)1 T Lg éﬁ?]lésg %f(g'i‘ %éf ks dOIl 51?%0%%%] Btan'f)q ethanoerlII-F OH:water
~ 4: 508 ShroheaXynBmia Cs@bb@Ky-Mif)e*H NMR (DMSO- d63 5: 1.71-2.15 (m, 4

-but | oxycar bonyl am no) (propi‘onyl am no et hane) am noj -
H), blé%ﬂ%dmxﬁmfh),, 44 dit(ai, riéd[—Ib; 463 émp V4 &), 5162-5.78 (m, 28 H).
protecting benzyl group from conpound 11 using aqueous
NaOH ( Schene 9) Compound 11 (1.482 g, 1.0 mml) was

luti 20 m dt ted as
Exag{éﬁg?’% ?S'qtﬁe e ig ;Jol Slnel(d a \M)wi ?2 prreilapl tate
h d; 1 5 .
S

amlr(cﬁéﬁﬁﬁt}loﬁbﬁ@%@dleﬁﬁid@ W&‘!ﬁi&@ﬁ%&re&d/ir{g e ‘N"—ﬁi‘kﬁ@ctmg Boc
one nmj or spot (Rf—015) 1.41 (s,

group) from, @0X(025g, 6.1Hnmd) 48ing. "DEA(lum CH@CH) (ScheR®- 141)955 described

for ;(1 in E7xample 36 above. Compound 32 was obtained as a white precipitate, filtered

and dried under vacuum (84% yield). TLC analysis of 32 performed on silica plates (1-

butanol:ethanol:NH,OH:water — 4:5:6:3) showed one major spot (R¢=0.11). 'H NMR

(DMSO-de) 8: 1.71-2.15 (m, 12 H), 3.16-3.49 (m, 84 H), 4.30-4.44 (m, 12 H), 4.68 (m,

14 H), 5.62-5.78 (m, 28 H).

Example 38. Synthesis of 33

Compound 33 was obtained by coupling of compound 12 with compound 16
using HOBT and DCC in DMF, as shown in Scheme 12, as follows:

Compound 12 (1.365 g, 1.0 mmol), 16 (1.363 g, 1.0 mmol), HOBT (0.270 g,
2.0 mmol), and DCC (0.412 g, 2.0 mmol) were dissolved in DMF (10 ml) and stirred
at 25°C for 7 days. The precipitate was filtered and the DMF was removed by

evaporation under reduced pressure. The residue was triturated with hot acetone (100
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H) . Exanple 22. Synthesis of conpound 16 Conpound 16
was obt ai ned by renoving the protecting benzyl group
wo e@mozaspound 6 using aqueous NHAOH ( Schene 8PCT/HR006/001459
foll ows: Compound 6 (1.453 g, 1.0 nmol) was di ssol ved
in concentrated NH4OH solution (50 m) and the m xture

ml) .@%eéggyiﬁqe Has %ﬁgag?é Qhd aflieg unﬁgfevééﬂuﬁ? 36 %‘?g’gygﬁfﬁﬁ%@danalysis | of

ration un reduce pressure

33 pedbeued ves dilivd eslaient @t@@@agﬁbpél?&fbo@ib) NheHuie - 7:7:5:4)
precipitate was filtered and dried under vacuum The
showedtonn dnayvspit Ry ar® 125 HANERPMSQ8ls) Bx hdpl (e, 231), 1.6-2.2 (m, 8

D), FH0 R g 0ok B8 g2 BER TS GRolib D arhEnd Fomptmiads m, 28

N queous NHACH, as described in Exanple 22
H), %glgjg, ?gﬁd shown in Schene 9), and the TLC and NMR

data are as in Exanple 19. Exanple 24. Synthesis of

conpound 18 Compound 18 was obt ai ned by renoving the
Example 3t Syotlesiszgf 34r oup from the conmpound 10 using

aqueous NHAOH, as described in Exanple 22 abhove (and

sh&wraundcdd yeasogbtamgd Ryheenredngibe MWmpratectng kocagrqup and the

bengg BB 6o 6 SUHREERG X Misiod B ARRNONPQLE BREEST S i3 Seheige 12
be gy &{ngluf.% (191t ,q].@%eﬁe r\gaslél'tsgﬁfggﬂ iﬁqmisznttﬁigyﬁg%g&d CH,Cl,

as described in Ex e 22 above shown

(10 ®)]) amadthichmiiuce aved Middlat 25aC efoass hn Theagalvent2was removed by
1. Exanpl e 26: Synthesis of conpound 20 Conpound 20
evappspidoms uadenaedacdiprrspiiexs-25 & hbe besigue wanidissplved-in 1M NaOH

B T L S
evaporators RAUEY FdudSd piE st (<8599! dMhe residue was poured into acetone
(200 ml). The white precipitate was filtered and dried under vacuum (77% yield). TLC
analysis of 34 performed on silica plates (EtOAc:2-propanol:conc. NH,OH:water -
7:7:5:4) showed one major spot (R¢= 0.05). "H NMR (DMSO-d6) &: 1.6-2.2 (m, 8 H),
3.30-3.65 (m, 84 H), 4.45 (m, 12 H), 4.85 (m, 14 H), 5.62-5.78 (m, 28 H).

Example 40. Preparation of CD-containing peptides by grafting modified
cyclodextrin onto peptides

A general procedure for the grafting of mono amino-CDs onto a peptide having
an amino acid residue with a COOH functional side group is depicted in Scheme 13.
For the preparation of a CD-containing peptide, a N-Boc-peptide (e.g. compound 36),
HOBT, and DCC are dissolved in DMF and stirred at 25°C for 1h. A modified CD,
e.g., compound 4 or 5, is added and the stirring is continued for 48h at 25°C. The
precipitate is filtered and the DMF is removed by evaporation under reduced pressure.
The residue is triturated with hot methanol. The precipitate is filtered and dried under

vacuum to obtain the desired CD-containing polypeptide. !
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Conmpound 6 (1.453 g, 1.0 nmol) was dissolved in TFA (5
m) and (CH2A 2 (5 M) and the m xture was stirred at
wQa@zofas1 3 h. The sol vent was renoved by evapPCHEIL2006/001459
under reduced pressure (< 250C). The resi due was
di ssolved in IMNaOH (20 ml) and the m xture was
stirred at 250C for 5h. The solvent was renoved by
evapor ation under reduced pressure (< 250C) and the
Exaifjsle d1e G@reraPprecduitt Yo eh EaiUlatic¥ 8f Bubst ﬁhfec\ﬁ'lk&stl%' dipeptide
precipitate was filtered and dried under vacuum
34 y| el d) TLC anal yS| s of 20 perfor msd on Si I | ca pI at es

NH OH wat - 7
( f‘o?ﬁ) gfﬁatlﬁrl %?iggﬁs.@o% ey TR bzég dthym@L yltgmm E) (0.03

mmé\?anﬁ ﬂbﬁg@d 44 t(ﬁe@f}%&g}) nmgtegﬁﬁgéﬂé@b ga g'imxed solution of

ethaffen @na ARRFY(19% D008 BRX YstBrMEHO 3P 695951 %yﬂo@m RehpeRiture. After
cycl odextrin, was obtained by renovin

evapwmnmg e}m ethgn8b trogr thepstameld solketioan thd umompleked rguest molecule is
co 8 (Schene_10). Conmpound 8 (1.439 g, 1.0 mmol)
rem%ﬁg by efélifréaow The filjvatnis egpmioyaperaieshisy sempge water and dried in

th,NaOH, t
vac R ORREL e EE 3 Le8 s e s Rl i 0%
yield a V\,hlte precipitate that was filtered and dried
under vacuum (72%yield). TLC analysis of 21 perforned

Exampls 142i, @endral gﬂ'o(:&hﬂ%coﬂ co@phﬂ%ﬁﬁbmmed'\hﬁﬁhb Viti@with native
5:4) showed one nmj or spot 0.13). 1H NWMR

cyclqMIm 1.8-2.2 (m 2H) 3.47-3.84 (m 42H)

S PRt it oA S Raie i bt o SUTRRHS. ABBT (1.0
mmc(lz mebétg‘ym@é%\*)}f%%htﬁg %?ll?%?ﬁ? (?Q)e t1153)18, ar@@aﬁdeg to DMF (10

it'al ned ing rou

ml) hﬂ@ (sbi@fwﬂ\t P5QY lfoxf qu Rape %leohgx(rﬁ: ferED 16 ﬁ%@m (2.0

g, 1.0 mmol ) was tfeated with TFA a
mmcblb is ewideé dndethis- stiroingcisi cantBmed ofon U 7 aded swatt B3 CPhém the solid
renove the bhenzyl %ou as descri bed )
precipitate is filtered andthe is removed by evaporation under reduced pressure.
The residue is dissolved in water and purified by reversed-phase chromatography
(eluent: 5% acetonitrile/ 95% water). The product is recrystallized from hot water (50-

60% yield).

In the following pages, the Schemes 1-13 mentioned above are depicted. In the

schemes, n in the cyclodextrin ring means a value of 6, 7 or 8.
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above in Exanple 26, to yield a white precipitate that
was filtered and dried under vacuum (55%yield). TLC

w@ap@bpsi481 of 22 perforned on silica plates (EtEEDIT2006/001459

propanol xonc. NHAOH:. water - 7:7:5:4) showed one nmgj or
spot (Rf = 0.18). 1H NWMR (D20 d: 1.8-2.2 (m 8 H),
3.47-3.84 (m 42 H), 4.9-5.1 (m 7 H). Exanple 29.
Synt hesi g08fn conmpound 23 Conpound

N-prot gctd ng Boc gro
groyp from cpnpound n (Schene 10) ./ Conpound 11 (1.482
.0-mml) \was treaf g i TR TFA and. CH2C\2 to renove
rgﬁprot e%f ng Bot group and wifh NaOH t o\ renove the

benzyl._ grouf-as descri bed above i‘n‘3ExarrpI-8_.’26, to

yield a whitle precipitate that was f'|'1't'éf+d and dried
undeHyacuuPH{63% yi el d). TLC analwsns ofoR$, perfornmed
on silica plates (EtOAc:2- propanol xonc. NHAOH water -
7:7:5:4) showed one major spot (Bf_7/iPadsl

(D20 d: 1.8-2.2 (m 6 H), 3.47- .8§ gﬂ@ %%EHWH%
4.9-5.1 (m 7 H. Exanple 30. Synth&sSp 2/m ’
hono- pol ymer 24 Hono- pol yner 24 was 5t GitdaCRPH. CL, Br, I,
coupl i ng of conpound 20 using DCC aR$OABTHN(CEMNRCQIH,
shown in Schene 10. Conpound 20 (1. 288§ H)8Hpmol ),
HOBT (0.135 g, 1.0 nmol), and DCa €Q,288,59, 1.0 mmol)
were dissolved in DVF (5 m) and stirred at 250C for 7
days. The precipitate wasSthéensrkBd and t he DVF was
renmoved by C%{?argorati on under reduced pressure. The

resi due wal'dEsol ved in water (5 M) and W) rpou
into net (300 mM). The precipitate vvaslfilt
and dr er vacuum (92% yield) to give
of pol/ypeptid&s containing cycl odextrins.

anol

of 24/ performed on—silicaplates {l-butkangl: : NH
40H H20O™= 74750 5) shReed,@ Nabildee, Af Tipe -~ R
3 2. 2. DMF, NaNy, KL, 80°C, 12h .. 3 2.
[ """" | 3. DMF, PhsP, NHj, 25°C, 24h r ------- -
(OH),  (OH), (OH),  (OH),
Scheme 2 NH,

1. TsCl, H,0, NaOH, 0-5°C, 5h
2. H,NCH,CH,NH,, (CH;CH,);N,
70°C, 2h

(OH),  (OH),

Scheme 3
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pol ypeptides (Rf = 0.06; 0.1 1; 0.17; 0.26; 0.34). 1H
NVR (D20) d: 1.8-2.2 (m 4 H), 3.47-3.84 (m 42 H),

wad2078748(m 7 H).Exanple 31. Synthesis of honP@DIN20®&001459

25 Honopol ynmer 25 was obtai ned by coupling of conmpound
21 (1.249 g, 1.0 mol ), using DCC and HOBT in DM
(Schenme 10), as described for hono-polyner 24 in
Exanpl e 30 above. The obtai ned precipitate was
filtered and dried under vacuum (85%yield) to give a
m xture of pol ypeptides containing cycl odextrims. TLC
anal ysis of 25 perfornmed on silica plates

(1 - but anol : et hanol : NH 40H: H20 - 4:5: 3:5) Yo
m xture of pol ypeptides (Rf = 0.02-0.29). 1H (DZC»
d: 1.8-2.2 (m_2 H, 3.47-3.84 (m 42 H 4.9-51 (m 7
H . ExafPe 322 Synthesis of honopol yneoH26 2

|
S SooH

(1.307
10), a descrl bed for hono- pol yner 24 a w e 30
above. | The-obt.gi ned s'flltered and dri ed
under 'agcuum (2,4% ylgﬁﬁg&%ﬂ%&g m re of
pol ypept[ i"des- gont al. MbOMEYICLAdeR timi ns. [ yS| s of
26 perf @ured o, si ¥ iCBROPL H#E@H (| - but an et hg;

40H H20 4: 5: 3 5) showed a m xture of p rbep d‘es (Rf
= 0.05-0.33). 1H NWVR (52M) RHCH8H2. 2 (m 3.47-
3.84 (m 42 H), 4.9- 5>€f<§ H7-QCHBRanpl e 33

Synt hesi s of honopol yrF?er1 575Hormpol ynmer 27 was
obt ai ned by coupling of conmpound 23 (1.293 g, 1.0
nmol ), using DCC and HOBT in DMF (Schene 10), as
descri bed for hono-polyner 24 in Exanple 30 above. The
obt ai ned precipitate was $¢hemeet and dried under
vacuum (79% vyield) to give a m xture of pol ypeptides
cont ai ni ng cycl odextrins. TLC analysis of 27 perforned
on silica plates (I-butanol:ethanol:NH 404 H20 -
4:5:3:5) showed a m xture of poI ypepti des (Rf =

0.01-0.23). 1 NMR (D20 d: 1. 2 (m 6 H, 3.47-
H
. — l —
NH, cl:—-coo- ------------ HN~—C~—CO~------
1
(OH)py 2

DMF, DCC, HOBT, 25°C, 12h

P ~.

3 2 )
(OH),  (OH), ©H),  (OH), J
Z= -NH-, -NH(CHy),,NH- | K
X= -CO-CHy-, -CO-CHy-CH,- ~
m=1,2,3,4,6 k= 2-10000
Scheme 5
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3.84 (m 42 H), 4.9-5.1 (m 7 H).Exanple 34. Synthesis
of DI-CD-amno acid derivative 28 D-CD-glutamc acid

waelerrwai4Bve 28 2- (fer?-butyl oxycar bonyl am no) - AC/IING06/001459

bi s(6- nono- 6- deoxy- b-cycl odextrin) pentanedi am de,
was obt ai ned by di-coupling one nol ecul e of
N-protected glutamc acid 29 (N Boc-L-glutam c acid)
with two noieties of conmpound 4_(nono-6-deoxy- 6-am no-
b-cycl odextrin) 5 using DCC and HOBT in DMF (nono

am no- CD amno acid 2:1), as shown in Schena 11 5 as
mol ), HCBT(OZ?Og, 2.0 nmmol ), and 0
nmmol ) were dissolved in DVF (10 m) and stlr ed at
250C for Ih. Conpound 4 (2.268 g, 4.0 nmmol) \as added
and tt@)sti L€ ng was continued for [48dmat 2B0C. The
preciditatr was filtered and the DN ﬂas renoved by

evapo under reduced pressure.| T, due was
trit i th RYEPGEEPBhe" ¢ 10 nl)) ./ Thepheci pi t atle
was | 1 tered\ and dried under vacudm Deerat've 28 Wwas

al ysi s |of

TLC
28 penrfornmed on *s}t-Hea—ghHates{{-1- Hu nol aZhanoI
40H: :5:6f2) showed o or ot (Rf
0. 16).th NVR"(DMVBO-d 6X d: 1. 28 (4 ‘8%1) Hiy1. 2. ;I
(m4H),3.16349(m84H),430444m12 :
4.68 (m 14 H), 5. G5 -FFCEIMNH2E H) . I-HP’L?C ©PUna 5u NH2
100A, size 250-4. @n?@olﬁmtﬁq(é”z;ﬂ*ﬂase 65% acetonitrile -
35% H20, flow 1.2 W'PAf*A), Rt = 44.6 nmin. Exanple 35.
Synt hesis of 30 Di-CD-glutamc acid 30
3- (ter?-butyl oxycar bonyl aeherheNd 1, N6- bi s(2- ((6- nono-
6- deoxy-
b- cycl odext ri n) am no) et hyl ) - 2- oxohexanedi am de, was
obt ai ned by di coupling one nolecule of N protected
glutamc acid 29 with two noieties of compound 5
(nmono- 6- deoxy- 6- ( 2- am noet hyl am no) - b-cycl odextrin,
2.354 g, 2.0 mmol ), using DCC and HOBT in DMF (nono
am no-CD :amno acid 2:1) (Schene 11), as descri bed

V\:hl{e sol |'|"d (771/ yi el

for diner 28 in Exanaple 34 above. Dinmer 30 was H
otﬁt1IaNﬁedcas>Ha vaH;_—eo COOR, NHZ—(;)-CO—HN—C::-COOH
X X X X

OH) p.r. Z -

(| ) N (?H)n 4 DME, DCC, HOBT (CIJH)n- r4 (?H)n- z
5 ? S - ? i . % 3 ------ f
(OH), (OH) (OH) , (OH), (OH), (OH), (OH), (OH),

= -NH-, -NH(CHy),NH-
X=-CO-CHj-, -CO-CH,-CH,-
m=1,23.4,5

Scheme 7
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solid (77%yield). TLC analysis of 30 perfornmed on
silica plates (1- butanol:ethanol:NH 404 wat er -
wa@ 28707281 showed one maj or spot (Rf = 0.12). I1PCINMNR006/001459
(DMSO-d 6) d: 1.38 (s, 9 H, 1.71-2.15 (m 12 H5
3.21-3.73 (m 84 H), 4.42-4.46 (m 12 H5 4.80-4.82
(m 14 H5 5.68-5.77 (m 28 H). HPLC (Luna 5uNH 2
100A5 size 250- 4.6 mm nobil e phase 65% acetonitrile
- 35% H2G6 flow 1.2 m/mn), Rt = 33.5 m n. Exanpl e 36.
Synthesis of 31 Di-CD-glutam c acid derivative 31
2-am no-N 1, N5-di (6- nono- 6- deoxy- b- cycl odextrin)
pent anedi am de, was obtai ned by renoving the
N-protecting Boc group from28 using TFA in CH2O 2, as
shown in Schene 11, as follows: 28 (0.248 g, 0.1 mol)
was dissodzved in TFA (2 ml) and €66C1 2 (2 nl) and the ooy
mxturclﬁ was stirred at 250C for h . The sol vent was !
r ertbNed oy, evapor at i onHyo)gbEconrduced, pressure (H§C)30000HN’CH\CH2
250C), Tjjlfp resi due was di ssol ved |;§vaater ( 1 mM) and
pour e i nt'o acet one (100 m). W te precipitate Oj/
(HO) s filtered and dried g_[bger vacyym (84% vyi el d) TLC
ayfal ySi's of 31 performe &ilica plates HO)g
t anol : et hanol : NH 4CH: - 4:5: maaa(a@homed
/mpor spot (R{FE®HI5) . 1 DVSO- d@)NHOH1 . 71- 2
“H), 3.16-3.49 (m 84.-Hy;-- 30-4.44 (m 12 H)jp.----- .
é 68. gm 14 H), 5.62-5. 78&___2 4 H) Exanple 37. ‘3 12 )
t s of 32 The conpo
(CSW;J t‘{ ? N1, N6- bi s(2- ( (6- nono- 62(8e)o7x < Py O
amlﬁo) et hyl) - 2- oxohexanedl am éje

renovi ng the N protect Bo@oc orf)m@m
0.1 mmol ) using TFA i rre 11),

b-cycl odextr

described for 31 in EX b‘ove Conpound
obtai ngd as a w@bj,te pr pltat oy il tergd and dri
Adef vacuum (840/ﬁ9| ep/defd TLC gnal pSi ﬁ? 32 pef 402?
lica plates ut anol : et haH 40H: wat er

: '3-}—sh9wedon@ jor—spet (Rf = Q.11 . 1H N
;D’I\'/'BO d6)Nag@H (ag), 7427 152(n191\/1112 H) /23X 59 . -
-30-4. 4 44%n 12 ﬁ-|) 476801 14 F).,. 5762-Bn810m | 398 2

@H) 7  (©OH), 0G5 (OH) 7 (OH)77O G (Ony, (OH) ; 23°C;2h (OH)7~. (OH)

2 3

=
I~

Boc-NH-Asp (COOH)-COOBz
HOBT, DCC

COOBz coopz 0-25°C, 24h COOH
ClH !
HNTTTN (H3C)sCOCOHN"
CHy ’ \CH2
o o

CH
(HsC)sCOCOHN" "\

(HO)s

NaOH (aq)

CF,COOH or NH,OH
—_—

————

(OH)7  (OH), (OH)7  (OH)7 ((|3H)7 ((l)H)7
13 8 I

Scheme 8
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(HO)

Exanpl e 38. Synthesis of 33 Conpound 33 was obtai ned
by coupling of conmpound 12 with conpound 16 usi ng HOBT

ware7Cdsi n DMF, as shown in Schene 12, as f ol POWH:2006/001459

Compound 12 (1.365 g, 1.0 mmol ), 16 (1.363 g, 1.0

mol ), HOBT (0.270 g, 2.0 nmmol ), and DCC (0.412 g, 2.0

mol ) were dissolved in DMVF (10 m) and stirred at

250C for 7 days. The precipitate was filtered and the

DMF wasCeaaroved by evaporati on ugsisd, reduced pressure. cooH
The re@\_,due was triturated with got acetone (100m). ClH
The "b’ﬁ’eci‘?ﬂzt ate was fiH(BgO@doarm’& deH,ed under VEEWPPCOHN"" “CH,
(65% yieleh,. TLC anal ysis of 33 pe& ormed on silica ('3H2
pl at eg?(Et OAc: 2- propanol : conc. NFAOH water - 7:7:5:4) »~
showed\ane major spot (Rf = 0.H®). 1H NMR (DVMBO-d 6) HN

d: 1,38°(5, 9H, 1.6-2.2 (m 8 M5 3.30-3.65 (m 84  [CH

2 C HzC
hoH) 5 4745, (m 12 H)5 4.85 (m f4\E%5 5.1 (s, 2 H5 \
( )5.62-[{% (m 28 H5 7.3?() . Exanpl e 39.F?H0)6 (“H
sis of 34 Cogﬁound 3 obt ai n&ebHyy) r enovi
he pBN-\pr ot ect i_g" group/ a he benzyWH,@f oup fr/0

sonpoufid 33 using TFA and [NaGH;--
- n‘poulﬁd 33 (2.710 g, 1.0 ‘ol ).’was dissolved in

&0, Momand CH2A 2 (10 nl )ggnd ;éﬂ)% m xture was st lJJFBed(th

at 250C for 5 h. The solvent yas resqved by
evapor ati on under reduced pressure (<
resi due was dissolved in NaOH (50 m)
mxture was stirred at 2 f or gy (CPHE 80

renoved by evaporation u rreg Q:e Lpressure
n6d t hoHr esi due w@as),pour edo, nt o acetone (2 % The
Lo 6 ¢ : .
nlte precipitate wa i/l tered and dried under aﬁum

ield). TLC an

%[_éi,e‘_ ( =2- propand| ;\conc. ayrdgdd wat er . 8 5\4)
'shoved; onrla}:_@ilq r spof (R= 0.08%.311H NVR ( DWMSO dB)) d:
176202 (g8 H5 3[30=-3:]65 (m 84 H), 4.45 (m---327H),
@85 Oz 14 H)5 5. 62H5. 7®Hpm 28 H). Exanpl e(@); (OH);
Preparati on of CD-containing peptides by grafting

nodi fi ed Boc-NH-Asp (COOH)-COOBz
HORT, DCC

0-25°C, 24h
(IJOOH ’ C0O0Bz COOH
CH ‘ ‘ CIH CIH
(MsC)sCOCOH™ N\ (H3C)3COCOHN""\ (H3C)sCOCOHN""\
N, CH, o CHe CH,
' >y
HN\ HN
CH, )
HaC{
NaOH (aq)
CF;COOH or NH,OH
e —e e
| |
(OH)7;  (OH)~ (OH)7;  (OH) 7
15 11 19

Scheme 9
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cycl odextrin onto peptides A general procedure for the
grafting of nono am no-CDs onto a peptide having an

w@eioio7a8i d resi due with a COOH functional si deCOIR0E/001459

is depicted in Schenme 13. For the preparation of a
CD-contai ning peptide, a N Boc-peptide (e.g. conpound
36), HOBT, and DCC are dissolved in DM and stirred at
250C for Ih. Anodified CD, e.g., conpound 4 or 5, is
added and the stirring is continued for 48h at 250C.
The precipitate is filtered and the DVF is renoved by
evaporation under reduced pressure. The residue is
triturated with hot nmethanol. The precipitate is
filtered and dried under vacuumto obtain the desired
CD- contai ni ng pol ypeptide. 'Exanple 41. General
procedure for encapsul ati on of guest nol ecul es by

di peptide 4 For the encapsul ati on process, a guest

nol ecule (e.g., thynol, vitamn E) (0.03 mml) and

di pepti decidd: (O A nnDI) are congdoptely di gsolved in %O____J

m xed sol lition of ethanol and whter (10% 90% and |
sidsdcedf8r 3 days at roonwggpﬁiizture Aflt er R
evaporating the ethanol fromthe\stirred solution,*¢h§>
unconpl d guest nolecule is ved by fliltration.
The fiI?Fate IS agai n evaporat/ed to renove water an

wdlri ed i nywvacuumto QNM% di pepty.de 34-encapﬁgkated NH

gunst conplex (yield anpl e 42. &ner

%BE ng di cted am no acid
éextrln Dip fled amito "5Eid ( C ‘
id, /10>yl ), HOBT (1.0
|§a%H§§o|| g ‘))anEQDCC(J.O ‘ol ) ;)

alr""addbd to DVF (10 m)-and Btirred at 230C ffor--27h.
M7 ve @Yyl odextrin (a<@®D or @HLD or g-CD) (2HQ myn), ]
is added and the stirring is continued for 2-7 days at
850G -Them, the solid pregppitate is filtered aqﬁithe

DMF is renoved by evaporation under reduced pressure.

8he xesbdue is dissolved hp water and purified %%

rever sed- phase chromat ogr aphy

10 X =-CH,CH,NHCOCH,- 22 26
11 xX= -CH,CH,NHCO- 23 27
Scheme 10
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(eluent: 5% acetonitrile/ 95% water). The product is
recrystallized fromhot water (50- 60%yield). In the
wo oloowi48y pages, the Schenes 1-13 nenti oned aPCW/BEL20064001459
depicted. In the schenmes, n in the cyclodextrin ring
means a value of 6, 7 or 8.Z = OH, NH2, HN(CH2) n\NH2,
SH, Q(CH2) mCOOH, OOC(CH2) nCOOH, Cd, Br, |, OSQRAr,
HN( CH2) nCOOH, OOC(CH2) MNH2 m = 1, 2, 3,4,5 Schene 1
Scheme 2 Schenme 3Z= -NH, -NH(CH2) mNHX= - CO CH2- ,
- CO- CH2- CH2- rrF1234SScherre4X—-COCH2 :
-CO CH2-CH2 k = 2-10000 n¥l1 , 2,3,4,5 Schene SZ-H-NH-/
-NH(CH2) M\H- k = 2-10000 X= -CO CH2-, -CO CH2-

,2,3,4,5 Schene 6 Z= -NH, -NH(CH 2) m\HX= -H85 CH 2- |, \_©
5 -COCH 2-CH2- n¥l ,2,3,4,5 o
(HO)g

NH,
6 K CI3OOH

_CH
+ (HsC)sCOCOHN""" “cH,

Lo TTIIE ) e ——
(3 2) O _-CH; 1. DMF
""""" | Y HOBT, DCC | [ |
(OH);  (OH), HO (OH); (OH);  (OH); (OH);
10 2. CF,COOH
4 29 28 R =-NH-Boc

31 R=-NH,

15
e
_CH,
2
NH
d coon
_CH
20 + (Hs0)sCOCOHN" “ch,
I —————e -
Ox-CHz 1. DMF
l H(?/ HOBT, DCC l l I I
(OH) 5 (OH);  (OH), (OH)7;  (OH),
2. CF,COOH
5 2 25°C, 3h 30  R=-NH-Boc
32 R=-NH,
25
Scheme 11
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Scheme 713 17 Schene 815 19 Schenme 900 6 X = - COCH2-
20 X = -CO 21 25 10 X = - CH2CHZ2NHCOCH2- 22 26 X =

WO SH2CHABHCO- 23 27 Schene 10DDCC 29 28 R=- NH BODII2006R01459
= -NH2 2. CF3COCH 250C, 3h 29 30 R=-NH-Boc 32 R = -NH2
Schenme 1112 16 33 R1L = -COOBz R2 = -NH-Boc 3ft Rl =
-COCH R2 = -NH2 Schenme 12 Z = NH2 or NHCH2CH2CNH2 X =
- CH2COEd 4 CCK]&I o8 henme 13REFERENCES Barse B.y
Kaul P.]J BanerJ ee CL. and Banerjeeey Jdcé‘,_‘N\ Ri

2008,N" = % éddbﬁ.m ing applications" Ghl mca HC_
Oggi2 21:] 18@1&8‘5 l\Fxgng B. and Zhao H., 9605 CHz

"M crg é‘BsuI ati on p CHle_and.protein dr del i veryQ. (I:Hz
system'\Col | oi ds and SuyfacesvB Bi oi nterfaces, 41 >/
(HOY2+3) .~ i7- 120HORUGheneND. HABBBCC GYbodex i+ (

H{ | ndustri al Edi 0-20ng4hde | a te,

2. CF;COOH
""""" - JPEIEARRR LI o RN
; }2 ; ) 23 |3 3
““““ [ N I |
(OH)7  (OH), (OH);  (OH); ;532031: @) (OH); (OH);  (OH); (OM),
12 16 33 R;=-COOBz R, =-NH-Boc
éé Rl =-COOH Rz = -NH2
Scheme 12
[0}
¥y HN "
X n
Z=NH,; or NHCH,CH,CNH, X =-CH;COOH or -CH,CH,COOH

Scheme 13

56



10

15

20

Paris. International Food Ingredients 2003. "New
potential of mcroencapsul ation", 5: 100-102. Li J .
wae@7ki48D. 2003, "Progress of the Applicati onPGI/IL2006/001459
bet a- Cycl odextrin and Its Derivatives in Analytical
Chem stry" Physical Testing and Chem cal Analysis Part
B Chem cal Analysis, 39(6):372-376. Oriols A,
Garci aMontoya E., Mnarro M, Perez-Lozano P.
SuneNegre J.M and Tico J. R 2005.
REFRREN€ERSpsul ati on: applications, nethods and
characterization", Cencia Y Tecnol ﬁl a Phar maceuti ca,

15Barse 1801998, TbaBanereeopdz Kaul, aiand Bangugga, y U.C., 2003,

“CYRlgde SR S diatle arBlifMBug cBits M%‘}? ARUEE A

Gal H: al¢ ;
Pe r[?’e{/iSCB “{%%Be@gtzrth e r c%}@%sydﬂm}%{r: ?filr{cgﬁidl%%ﬂ;lpg%@e and protein

dru@adelotery spstemA.Collealonad Sy foReoBBiGinte @3 gdE (M3)ant7-120.
Tsoucaris G 1990c Bull. Soc. CvMn Fr., 127: 568-571.
Takvhene Ik, 1980 Crsladexitin angiheia Isdusirial Uaes. diditions de la Sante,
p 1991 J. Inch Phenom, 10: 63-68.CLAIMS 1. A
améycl odextrin-containing pol yner conprising one or nore

Jﬂ%j eﬁwfﬂcﬂ F‘o%%l']g%;eec‘cge%@ 9683 ke I@@\!V&xlog%ﬁ’égﬁ? 1ﬁ1§roencapsqlat10n”, 5:

ect roma a pol
1000102gonucl eotide or a polynucleotide or a mxture
thereof, said peptide or polypeptide has at | east one
amilnd. and Biv Bs 2003, ®nogedsaiol ghea Afpphicatiemaf betiag@ygjodextrin and Its

DergaFein APty LA heahisay & Huiee Jrinss o Ceaupbfnghisis Part B
Chp PR ST, 3o pert de or pol ypepti de o
ol iCHEIBYC |A€°G'a9@iaMonﬁS¥ay PUNBRdrt S8V, Perez-Lozano P. SuneNegre J.M.

and Tico J.R. 2005. “Microencapsulation: applications, methods and characterization”,
Ciencia Y Tecnologia Pharmaceutica, 15(4): 169-176.

Parrot-Lopez H., Djedaini F., Perly B., Coleman A.W., Galons,H. and Miocque
M. 1990a. Tetrahedron Lett., 31: 1999-2002.

Parrot-Lopez H., Galons H., Coleman A.W., Djedaini F., Keller N. and Perly B.
1990b. Tetrahedron Asymmetry, 1: 367-370.

Parrot-Lopez H., Galons H., Dupas S., Miocque M. and Tsoucaris G. 1990c
Bull. Soc. Chim. Fr.,127: 568-571.

Takahashi K., Ohtasuka Y., Nakada S. and Hattori, K. 1991 J. Incl. Phenom.,

10: 63-68.

57



10

15

20

25

2. A cycl odextrin-containing polynmer according to

claim1, conprising one or nore cyclodextrin residues,
wob@reraasat | east one of the cycl odextrin resiBPUEE2066/001459

covalently linked to a functional side group of an

am no acid residue of a peptide or polypeptide. 3. The
CL%&gdext rin-containing polyner according to claim 2,

in said peptide or polypeptide is an all-L, all-D

or an L, D peptide or polypeptide, in which the am no

acids may be natural am no acids, non-natural am no '
1. aciAlscpelodévdnineaintainingdifolpeenntomprsings ond. off more cyclodextrin

cycl odextrin-contai ni ng pol yner according to claim3, .
resigiies e heseind seigh molmenniiposdlestad i roge| &chayider ofn Polypeptide, an

o AR RGBSt G5 0 B e
has \%% GLREBKE ahfinG ARIAIRIRE &ﬁﬁ%’ﬁg{% 2GRt FinaY _sfd‘él &bap Bnd-at least one

erein at [east one of sal no acids is l'ysine,

of tengiclddexadh desidhest BNEavadaitl; linkad eb Beid Aerctional side group of the
threonine, tyrosine and histidine. 6. The . i
amiopacodiessiciersfcoid peptideorelypentidecardodhe gugas repigtnpBa nucleotide

wherein sajd nopnatural amn idis selected froman
resf@g fsﬂgloet’rﬁﬂ“%g&gﬂﬁ?r Boggpﬁgpﬁ;ﬁ am no acid, a

b-met hyl am no acid, b-alanine (b-Ala), norvaline

(Nvg) 1610 ta6NhE) poldmeR [t Cclaih o1, ( ol
2 O RO nolf R PRI W B L Goftiling one o

mof 2ptiddbexanetddasy, dwherehndgl, leaytdoaxypf che ngyclddemrin residues is
sarcosine, citruline, cysteic acid, statine, | )

covalentiyaailsidctoag ifunctiverab stfei gropphafinare patied peid residue of a peptide or
2- am noadi pi ¢ acid, diam nopropionic (Dap) acid,

PolyR&tisley | ysine, honoval i ne, homol euci ne, TIC,
napht hyl al anine (Nal), and a ring-nethylated or

3, hal d%l@@eﬂﬁﬁic‘(ﬁﬂiﬂfﬁ&%oéﬁli}%r agcoraﬂl% o claim 2, }Vg_erein said peptide

cyclo rin-containin mer according to clarm 3,
or pIgp&itiet iancdlbm, aBldyorrmdi. fD-pepade be pabipdpiide,sial whickdhe amino
from (a) N-acyl derivatives of the amno termnal or )
acidsf meryobd evatdrabendnd rasidss cop:-natheal eininphacide wir ahestipally modified

may be an al kanoyl
amino acids.

4. The cyclodextrin-containing polymer according to claim 3, wherein said natural
amino acid is selected from the 20 natural amino acids but at least one of the amino

acids has a functional side group.

5. The cyclodextrin-containing polymer according to claim 4, wherein at least one
of said amino acids is lysine, aspartic acid, glutamic acid, cysteine, serine, threonine,

tyrosine and histidine.

6. The cyclodextrin-containing polymer according to claim 3, wherein said non-
natural amino acid is selected from an No-methyl amino acid, a Co-methyl amino
acid, a B-methyl amino acid, B-alanine (§-Ala), norvaline (Nva), norleucine (Nle), 4-

aminobutyric acid (y-Abu), 2-aminoisobutyric acid (Aib), ornithine (Orn), 6-
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group such as acetyl, hexanoyl, octanoyl or an aroyl
group, e.g., benzoyl; (b) esters of the carboxyl

wao esomionaBl or of ot her free carboxyl or hydr oxyPCT/IL2006/001459
group(s); and (c) am des of the carboxyl term nal or
of another free carboxyl group(s). 8. The

ami&%@ )ga%ﬁ)xcté é{:@(%o&lgjd Ex'yﬂgo)gﬁwl mer N dfécoglrnte J[ﬁiil% 2Cys‘[eic acid,

statﬁfeef QhARbYdi R?c 1Qcym 'Tl%nﬁ%bﬂ éesh%%§¥§eln-5he 2- ammo%d1plc acid,

cyCl odextri h-contal ning polyrmer according’ to claim

diamfrespeopiont d(Ipap)y pegid) dieydrogyBisthefahozdvaliae 10h&@06leucine, TIC,
referably, 100-500 amino acid residues. 10. The

napihyildeeioe r(Nﬁl)s end airingoedulytedror hadegenaiey dasivatiak wf £he.

vvherel n said oligopeptide is conposed of identical
7 o8 aefeds i B Fan b Ras 2SCo ool ARE Y hercin the
cheﬁﬁcaﬂﬂ“ﬁm@% PUENLS by 1dC@rHePéc'ﬂéd1t9rlo§9 (ﬁ\ -aﬁ@c(%rWa‘i‘igfeé g the amino

erein t e ol i gopep as t am no aci

ternii@a] dre$.andther Thee emdlogep; whezoint thiericy gh@ly Iy be an alkanoyl
according to claim11l, wherein the dipeptide is

gro@ guch as aectpk heAspoyly OQtyBQley@ ar a0yd 20YSR, g ebenm)ﬂ,y(b) esters of
PR FRf e Y T N
the ﬁ&%%&g 29k 1 |r%'f JthelARBE Shfh )ngi‘ aV| rqéoept ide is a

ypep an am no acl a functional
si de group such as pol yl ysi ne, pol yglutam c acid,

8. polTiaspalddextiasicdntadding odjengccopding g6 cldifh 2, wherein said peptide
pol yt hreoni ne or pol ytyrosine.14. The

is e pbizopentide of 2801 piefierablyp 3t Yhamincadddesigueso clai m 9,
wherein the pol ypeptide is a random copol ymer of
wherei n at

9. SmiE Soreliok - S ahiing SRuber qecqsrains, %ccRime b wherein said
pol@ﬁeﬁt@?ﬁ%&khﬂh&@@{ L) 080 e¥éﬁ5pﬁg§9rﬂ0%%n%e&@%éﬁ&es.

sai d I 'de ’or I's fur
coval ently I|nked to a carbohydrate residue to forma

10. gl yidepeytiodextrin-gbiytatieg ypspiiedeacuording Y6 oplaihen. wherein said
oligopeptide is composed of identical amino acid residues, preferably the CD-

containing oligopeptides herein identified as 24, 25, 26, and 27.

11.  The cyclodextrin-containing polymer according to claim 10, wherein the

oligopeptide has two amino acid residues.

12. The cyclodextrin-containing polymer according to claim 11, wherein the
dipeptide is Glu-Glu or Asp-Asp or Lys-Lys or Cys-Cys, preferably the CD-containing
dipeptides herein identified as 33 and 34.

13.  The cyclodextrin-containing polymer according to claim 9, wherein the
polypeptide is a homopolypeptide of an amino acid having a functional side group
such as polylysine, polyglutamic acid, polyaspartic acid, polycysteine, polyserine,

polythreonine or polytyrosine.
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16. The cycl odextrin-contai ning polyner according to

claim2, wherein said polypeptide is a native,
wo@e@7eraBl y inert protein such as al bumi n, col PEmar006/001459

| ectins, hornones or enzynmes such as col | agenases,

matri x netal |l oprotei nases (MWs) or protein kinases

such,as Src, V-Src rowth factors . oLel :
147 { adhEneyeEme-Eonialaite PyTBE nscobligh FRCRpll 9. wherein the
ol pATRI: 2 Hind I opE BRI MR GRAPLALY BAJEPKHERIn ot least one of
theGyEiho dexdsrtias a finsgbedltsédt groam a-, b-, g-cyclodextrin

or a conbi nation thereof. 18. The

cycl odextrin-contai ni ng pol yner according to, claim217,. .
15.wheFls ayelafexteipctadaning polyaer ageordingtoclaimy &) yleksipisaid peptide

or.a b-. cycladextrin de

or POBRSHELE T 150 T FRY Sgt&ﬂg}ﬂifl V(,a' 5(% 260 rc'éflg%lytdgatgl tesidug, to form 2
& | i | i dues, |
oo Tttty ety e o, sher

different. 20. A cyclodextrin-containing polynmer
16.accOhéi aglodesatinidoniainiagnipalyrhery aenomiing vie ickgjnedl,emtherein said
encapsul ated within the cavity of the said _ ,
polypeptadiess ri netisingafsably inerthprogsinl Bishx oy HwsiR: Holpgen, lectins,
| . . . .
nofppepre aEereh B0eh b s SR Eh B tFeses ) on
pro%&hclr(@ﬁ&%a%éﬂ akeghe W.Sh grbﬂﬁh PRLMRET o8l Pfd%einz%agﬁéﬁt such as
cycl odextrin-contal h! ng pdtynmer ‘according to clai m20,
epidb@h 4l groGah thdd6it (BGF) figg@enent is a hydrophobic or is
a wat er-insol uble or water-unstable nolecule.23. The
cycl odextrin-containing pol ymer according to claim 20,

17 wheThe eyshidextot-cortainiag @oldner pecaigingeipseny sacferiaims 1 to 16,
havi ng bi ol ogi cal tivit . ' o
wheggpamthe zqy%l ’ eé%{%%oig ics(qll%lpque% g’fﬁ%ﬂi gTo’I gé aﬁggélogéxt%mc 8|r % combination

the%é’o%l odextrin-containi ng polymer according to claim1l.

18. The cyclodextrin-containing polymer according to claim 17, wherein said

cyclodextrin residue is a - cyclodextrin or a - cyclodextrin derivative.

19. A cyclodextrin-containing polymer according to claim 17, containing at least
two cyclodextrin residues, wherein the cyclodextrin residues may be identical or

different.

20. A cyclodextrin-containing polymer according to claim 1, containing an active

ingredient encapsulated within the cavity of the said cyclodextrin residues.

21.  The cyclodextrin-containing polymer according to claim 20, wherein the active
ingredient is further entrapped or embedded (microencapsulated) within the polymer

matrix.

22.  The cyclodextrin-containing polymer according to claim 20, wherein said active

ingredient is a hydrophobic or is a water-insoluble or water-unstable molecule.
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25. A pharmaceutical conposition conprising a
bi ol ogically active agent or drug encapsul ated into
wo b@7oyaBodextrin cavity and/ or entrapped w t hPET/H.2006/001459
cycl odextrincontai ning pol yner according to claim1.
26. A cosnetic or dermatol ogi cal conposition

23 COMRYd %gg]%\% ﬂl%&ﬁ@?tiﬂﬁ?%ﬁ)&)b?lﬂgfapa%%@% ; %itﬁgg%%f‘lyrzr%’r wherein said

entrapp I'n"a cyc xtT1Th-con 0
actd@s figibdiant & & RRED dne ANSH HalirAbidl¥18AICACHVES, @n odor agent or a
encapsul ated active agent is a cosnetic or
coloosgeiti ceuti cal agent. 27. A process for producing a
cycl odextrin-containing a peptide or a pol ypepti de of
clajm2 conprising the steps of: (i) preparing a )
24170 FSCURPRYRID RORTTSHS,? CYplogeBiimEoRiping |Rliien gcording to
cla?ﬁa t he hydroxyl groups with a functional group
sel’'ected from-NH2, -NH(CH2) \NH2, -SH, - Q( CH2) mCOOH,
-OC( O (CH2) nCOOH, - NH(CH2) nCOOH, - OC( O (CH2) m\H2,
25- BrA ph@fmac_duticamg@tigﬁ@oﬂi sin@%%i@[c%%adlypbl@t% gent or drug
wherein mis 1, 2, 3, 4, or 5; (i1) covalently |inking
encapsulabadi fntedtheycyabadextrin rcavity aaridioc ehtrappeds mdthigraegclodextrin-
of ,a diprotected amno acid residue to forma
COI&%?%%BQ&DW{-%&P ng & glagerl-vative; and (iii)
pol yneri zi ng said cycl odextrin-am no acid derivative
to @btain -he desi d L N=contai ni. .
26 orSpsPyBehiT gf b ftobEfal T ChRkPlhg an active agen

endtyShRERX hiid/dr @@taphed RAIRER! tPQodextAaldmeahitep8fymer according
claim2, conprising the steps of: (i) preparing a

to olainf 1 ewheyaihoshed twhareiny saié pdnmapsatedodctate hgandtis aneosmetic or
of the hydroxyl groups with a functional group

COSIRFLCEgak %M - NH2, - NH( CH2) mNH2, - SH, - O( CH2) mOOOH,
- OC( O) (CH2) mCOOH, - NH( CH2) nCOOH, - OC( O) ( CH2) mNH2,

277 By pi'gaess the pfo%%gog 'cg;cllo%)e%r}ﬂ-t:oﬁraﬁlfiﬁé %blgé'ptpd%ew 5 ‘polypeptide
of claim 2 comprising the steps of:
(i) preparing a modified cyclodextrin by replacement of at least one of the
hydroxyl groups with a functional group selected from -NH,, -NH(CH,),,NH,,
-SH, -O(CH,),,COOH, -OC(O)CH,),COOH, -NH(CH,),COOH, -
OC(O)CHp)uNH,, -Br, -Cl, -I, -OSO,(C6-Cl10)aryl, preferably phenyl,
whereinm s 1, 2, 3, 4, or 5;
(ii) covalently linking the modified cyclodextrin to a functional side group of a
diprotected amino acid residue to form a cyclodextrin-amino acid derivative;
and
(iii) polymerizing said cyclodextrin-amino acid derivative to obtain the desired

cyclodextrin-containing homopolypeptide.

28. A process for producing a cyclodextrin-containing peptide or polypeptide of

claim 2, comprising the steps of:
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wherein mis 1, 2, 3, 4, or 5; and (ii) covalently
grafting the nodified cyclodextrin directly to the

wa@e@e/orhai n of the peptide or pol ypeptide. 29.P@I/IL2006/001459

process for producing a cycl odextrin-contai ni ng
di peptide conprising the steps of: (i) preparing a

nMo g | vl I I

of hBRRIEHE, S REHEL SXIERIAT T Rpl Koot GE8E 188F one of the
sel [fgrotps With a fiNdiiHd) » seletkd fldntER] CH,),,NH,,
(I}?g;%n%-l -?\IH(CHZ) ) > OC(O)(CHZ)W( 2) ?
- Br-SH, 0 ,-O(CHy) {800 - GAOJ@N¢IH,)pCO0H abl yNHEHy),,COOH, -
wherein isl 2, 3, 4, or 5, (il) covalent]y Iinking
DG RSP oot 161 & e QS QU RGHA! DB Phenyl,
of diprot.egt gd,am na..aci,d residue to forma CD- am no
acivghec]fgﬁ algicl\’lg’ %’a{"l;or:)n&nfli ii) covalently |inking

i o ey rankis i Modifyl SNIGPR iiclyigthedide chan o
CD-thepaptide odpolgpeptadé.ve (b); and (iv) coupling the

free a-am no of the CD-am no acid conpound (a) with

the free a-carboxy of the CD-anino acjd conpound (b)

. nd ( .
29t o Huraresst s predieisg ToyslodsxiineoriapeRg dieeptaly. comnprising the
carrier consisting of a cyclodextrin-containing
steBg §

30.

‘mer according to claim1l for controll ed rel ease of

watgyr : i :
o TRl PAARER IR AR Y rAniens Y atfeast one of the

or hydséxafll groapd iwth a higieednehgrlotp seisgued Siong -NH,, -NH(CH,),,NH,,
nanoparticles of said active i&%—zedi ent (s)

encapsul absdFanZ OOt rAYpED(WLHGORTED- cOMdeCH)ag OOH, -
ORISR | e B s RO L SORRE? ey
AR BOET & 2T S0 aent with'a Cocont ai ni ng
(ii) covalently linking the modified cyclodextrin to a side functional group of a
diprotected amino acid residue to form a CD-amino acid derivative (a); and
(iii) covalently linking another modified CD to a side functional group of a
diprotected amino acid residue to form a second CD-amino acid derivative (b);
and
(iv) coupling the free a-amino of the CD-amino acid compound (a) with the

free a-carboxy of the CD-amino acid compound (b) to obtain the desired CD-

containing dipeptide.

A carrier consisting of a cyclodextrin-containing polymer according to claim 1

for controlled release of water-insoluble or unstable active agents.

31. A composition for controlled release of water-insoluble or unstable active

ingredient(s) comprising nanoparticles of said active ingredient(s) encapsulated

and/or entrapped within a CD-containing polymer according to claim 1.
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pol ynmer according to claim1, whereby the active agent

is both encapsul ated and entrapped within said
w@rocom4ai ni ng pol ynmer. 33. A di -CD-am no aci dPCT/IL2006/001459

derivative conprising two residues of a native or

modi fi ed cyclodextrin covalently linked to one

32.”0|&‘fﬁ’étﬁo&’ffolg&g?mrﬁ&rﬁ&%@eﬁ-ﬁﬁ%ﬁ%ﬁ’&l Efn? %&E&lmrgﬁaﬁgﬁlggon of an

asparti C acCl YSI ne. erivati ve accor

activehger8dn avde @arrigavichriongprises dedting wiéfﬁbﬁvéggémt with a CD-
pref,erabl@ly the derivatives herein identified as 2JS )
cogl@ming apelygmr 3scording -teDcknd , avhdreber ithataotive agent is both

contai nj ng, an _active. agent capsul ated within the
enafo etk ChRRPReg Vg, 81 - ESainiag A hi n t he
cavity or pouch fornmed by the amno acid and the two

33.dCD Gi-APREmimP Cflcgd COIRAFIVE! e&ng)?igﬁfr% b9 ¢ idues3 of g_native or

e
i -CD-am no aci erivative acc o clarm

modlifi¢dh cyelodukirizatowdenids lihked t¢ 0P Thelebdledothn GRiiad Rl selected

acid derivative accordi n% to claim 34, wherein said
frognghianicsadd, aspeiticcacigendysise.a bi ol ogi cal Iy acti ve

agent or drug. 38. A cosnetic or dernatol ogical

co si.tion conprising a, di:CD-anmno agid derivativ ) i
34. ol BTNV AEF0IFnEs clfifh T EGPH $iiE ApaoAcd s elutamic acid,

_ _ o | EHE ARl s &
AT R R AU e

covalently |inked via the 6- position

35. CDANG:-CH2-aGie Ndid dedugtiteocdhigininmnahiaetiat pefeetitaeBlated within
of an a-am no acid selected fromaspartic acid, .

the gavitianPe the pyglodedtingesidyesosndayithiy shecadly oepone) formed by the

.t hr egni and histidi.ne. 40. The
am”r’r%ﬁﬁ’%&’)a-ngﬁtihﬁggph AR3ABES- deoxy) cycl odextrin accor di ng
to claim40, represented by the conpounds herein
36. | deDbiRditRn fiding14 di-tD- id Yefibaii i i
nono( 6- gr%% 1no- 6%%28xyn %Idé%(taﬁﬁeg%\}%%gﬁ%ﬁg% iagﬁ%réhng to claim
33.via the 6-position

37. A pharmaceutical composition comprising a di-CD-amino acid derivative

according to claim 34, wherein said encapsulated active agent is a biologically active

agent or drug.

38. A cosmetic or dermatological composition comprising a di-CD-amino acid
derivative according to claim 35, wherein said encapsulated active agent is a cosmetic

or cosmeticeutical agent.

39. A mono(6-aminoethylamino-6-deoxy)cyclodextrin covalently linked via the 6-
position CD-NH-CH,-CH,-NH- group to the functional side group of an ai-amino acid
selected from aspartic acid, glutamic acid, lysine, tyrosine, cysteine, serine, threonine

and histidine.

40.  The mono(6-aminoethylamino-6-deoxy)cyclodextrin according to claim 40,
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CD-NH group to the functional side group of an

a-am no acid selected fromaspartic acid, glutamc
w@eood/073488i ne, tyrosine, cysteine, serine, threponireeos/001459

and histidine, wherein the a-am no or both the a-am no

and the a-carboxy groups are protected. 42. The

coon e | p : | ai B
415 R B RO RONAI G BT "o BRRHE QB P, 6-posiion
CDENHR grdflp t8Mk ffhctional side group of an a-amino acid selected from aspartic

acid, glutamic acid, lysine, tyrosine, cysteine, serine, threonine and histidine, wherein

the ai-amino or both the a-amino and the a-carboxy groups are protected.

42.  The mono(6-amino-6-deoxy)cyclodextrin according to claim 42, represented by

the compounds herein identified as 6, 8, 16, and 17.

64



