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CYGLODEXTRI N- CONTAI NI NG POLYMERS AND USES THEREOF 5

FI ELD OF THE | NVENTI ON The present invention
WO2807447&81t 0 pol yners cont ai ni ng cycl odext ri nFCTFHRA06/001459

specifically to peptides and proteins containing

cycl odextrin, to processes and internedi ates for

produci ng them and uses thereof. 10 BACKGROUND OF THE

I NVENTI ON There is a continuous need for an

effective systemthat delivers bioactive material s at

the site of action, while mnimzing peak-trough

eV iEL eI RN N RINGE OL S EREAND Ty Paifreor

frequency of adm nistration while inproving visible

effects. 15Many technol ogies are already in place,

i ncluding rmultiple enul sions, mcroemnmul sions,
FIELDOFsPHHE BSYENKIEINpher es, mi crosponges, |iposones,

cydodextrins, skin patches and unit dosages n LI
t hER% HTRERhonyeRRn ehiles dp s eer, GO G nEn g lodextins, more

, o e ' o : S
specl ASEIE S R0 SR SRR REOBRRNE, S ppocesses ane
interflédied fe padducify Blem AnDLfgthaesfeni ent del ivery

nmet hod enpl oys 20 bi odegradabl e pol yneric matrices

that deliver cosmetic nmacro or micro nol ecul es onto
or into the stratum corneum Polyneric cosnetic

| _ gned for specific target
BA@W@&@@%‘F@&@%@& ens enabl e fornulators
t O BE 98t 2 SRAGIHSEs Sbd R| AieERci¥e GHREM HORSIGHRS bioactive
as dryness or oiliness. The |inkage between the
matesials atethe vy of actiomsehide ndhinsizady pealiapmrghi flgctoations. Ideally such

chem cal_ i nteraction (Lkhondjn or |l pose affiliatio
a sysiere vedd elimipste WdssFHtle SicoT %@Kﬁfﬁdeﬁe dReagreand trequency of

admj%%@éﬁ% -Wh@ﬁj?gﬁ{h,{él%s‘?gﬂé/gffgap be rel eased onto the

0T W _ ratunm corneum by the cl eavage of
t fMaﬁfsf@hhﬁlogi‘ésl e Rkl Vifle pldubai cludie Vinaltiple emulsions,
hydrol ysis or "'enzymati c degradation. This approach is )
micrespulsicas) ypicesphdybs 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 inio 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 absorption 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 apprdach is especially suitable
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WD 2007/ 072481PCT/ 1L2006/ 001459 for delivering
cosnetic actives such as vitamns, am no acids,
peptides and |ipids. Thanks to recent advancenents in
WOeKEN26ty, the pol yner cosnetic active can ECIALIPE6/001459
designed in such a way that only those enzynes
present on the skin activate it. There are manifold
for BINRALAYRSMRLc3adivesaUERdAbYIeuHR] YliiYo SXRke @b{)@des_ and lipids.
mai nt enance of constant cosnetic active concentration
Tharflerto acchas iadeshdenmemtpir chrhiatrys the podymet coimatic active can also be
especi al ly useful for, providing noistur

. e ¢
designeddn sugh & viseTBat K thosgearYmIes Prosr %@é%%frb%e%iafﬂ it. |
1 H . . - - d . d ) '
;VBRLe PR ARk 0 SRR etyery  system:

main®draf6d Sf todtadl Snidfie! 46896 chhédntationToRh depir@tifiR period at the
| ocal targeting to the site. 10M croencapsulation is )
targed sjicowispepiflile | wbefidafori proviidiog nopoisiptizaraitdndn ofher ntiay beneficial

ot b8 B e Bt BB e

. effecl‘&:]% “Hfﬁtaﬁmi] gl rc?‘f %i}igteffe' {éacPXt IS iiﬁdgﬁ‘ngegi ié%}aﬁgﬁ C?nd precise

ustrial chem cal's ot echnol ogy, DI

. localgeipethg ko ehesditd. es. A wide range of core materials has

been encapsul ated. These incl ude adhesi ves, C. .
agviimebenvapsitlgtion dif at y@ewing figlédghaieis Sindimg rapplisation in many
oi.l s, ;phar.npceutical s i tam,n and ter. There ar
techaplobal P RBES SE A Bt DSriORboR T PORR LR OB Chappsgmer and
d | ds, or i f BfhusRY Y chemicals,
perSd}rr%Is]klé%gi %?f% cgéddsagrr% gglie;’ g%t?ghgrgg?tﬁg%gles’ can Be  homHeas
biotephdlegy,eloiofrredival e ddehsireindosisicef Aewide mbge fod core materials has

surroundi ng _environnment;_ toxic materials can aﬁe ..
beensercapsulateddildgse dnelude aglhgsives,cagroehemisalse satalpits.clving cells,

and, targeted, However. 1he_m,croenc '
ftavef (it oS RLer RS Tring o0k PERTG AR 3 ey adypposes to
micrG@RapWAhiesn. ALt dah Yo KAl 8s S8lidt odorBPRistd Bdn B effectively
al .,” 2005; International Food Ingredients, 2003).
maskied dapgobd pratucs) cwe sabstares canbe prototted dom theedaléterious effects

This can, be acconplished, for e | e, by .usi .
of theaSWEIIFIRG WAIOBHIFALAIRLC SaFEASCh b eﬁéﬁ?ﬁwnﬁgf_(f@ﬁb) and drug
et EEPGRE L SpASoMBS S LRCRIEH ShcRA Bt echnology
has @it iise! fop ArsDtadbtanns anfPsotwata soRibdlitel(Otiakset al., 2005; Dai et
nmol ecul es congpsed of gl ucose units connected by

al., 2803; Iateghstiawil HFood lngredwass, 2803 brm a seri es of

8! . gs.? %?%1{ hgiga(galpﬂgc&l,ulé% agat %@9@1{ Fegfﬁﬁﬁéﬁggéﬁ e accomplished,

€hyP cgs ' e ' fodBxtrifis (CDs).

for GGETASE) LRSS Bl b RGBS Gfodbns (D

Encapaisipies trhadd withOfeie nedetidtomiay psibly hold the key for many future
2007/ 072481PCT/ 11, 2006/ 001459

encapsutiied deraxilptiopsaipsions s trs 2 epesighelass phmolecules 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 a—, p— and y-CD, respectively, depicted below.
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10 Commercially, cyclodextrins are stil

produced from starch, but nore specific enzynmes are

used to selectively produce consistently pure a-, (3-
WOgPORTEBL as desired. Al three cycl odext ri n®CAL2006/001459

thermally stable (<200C), bioconpatible, exhibit good

flow properties and handling characteristics and are

very stable in al kaline (pH<14) 15 and acidic

sol utions OH>3) As a Bﬁsult of their _nol ecu
the cyclpdextrins po§e

Gugues OH
.‘u = OfHOa .

o‘_ compl ex wi ply a guesfodml ecule is o

ey factors. Jhe firstgis steric o
,@ relative [gL.ze of

OH

A t Ho g¥st nol OHLO

e 1 her nody

4 3

ivaf er acti ons bet wedl? thefer ent conpone
system (cycl odextrin, guest *solvent). They
i ncl usi on conpl exes of fer a number of pot ent i al
adraiddegasn i n cosnet BeCadddatisinmaceuti cal  y-Cyclodextrin
formul ati ons. 25Mbol ecul ar encapsul ation is nore

conpr ehensi ve and much nore controlled. For

CO@&&%err@itaﬁg %5&8&%§ Sre MM ?)E&mrcgfri] g’%’o %’3’ tl?ut.lrﬁore specific

assure an e I spersion In

enzyrﬁ@@hfeoﬂlseﬁ' t§%eﬁ:@h§§ly§ﬁ'ﬁﬁﬁ& &Fhsfs‘f?éiﬂ(%pﬁﬁgi—e qe Bifz -CD, as desired.
Shaped |i ke a | anpshade, the cycl 6dextrin nole

All three @ycbedextyns aret trermiatig stablbat<268%CHa Blommpmlﬂet yxhﬂnt good
%g;/dro hob| cavity), while the_ outside has a hig
flow %e@m apieristisse ARd Ay Vesyngia lﬁamealkalsme (pH<14)
|n di ssolves well init. Form ng a
and a%k%gﬁ%%@gﬁﬁg&/ | L2006/ 001459 cycl odextrin conpl ex
CAR Pecsait &ff tplremakechiar sh@chhe agalsl é P[h@ c?cl@bﬁf&ms possess a
solution of CD and then draw ng off

Uﬂlqué\ﬁé)ﬁdb’ doiaghap mdlc@dzlemntymng (Iﬂ'cldeadaﬁ”rq:ﬂ];sulasE by @ntrappmg guest

ily.for causee,t dro hobi nterior, of the
ST el ﬁﬁwﬁ&a‘a&f oF ergie aite fop @aginclusion
compi@?{ewﬁp%r g&ﬂ%@ Pdo‘ie ‘ié 9@&{1&{013] Wﬁ@ofd@ﬁcﬁg first, is steric and

r ead wat er

depen(dfs dnlmerrelmwa lsﬁeadﬁﬁ ﬂhetc»ycidliefcﬁfmw thel siigd @flﬂﬁog’ﬁblsﬁmcule The
OVIde a nunber of benefits_in cosnetic and

Seconéh srifatle foien| isf shamihsrmedignanyp oinferaptiony ihegween the different

I T N -
compp:%@@fdﬁ'e? 8 Mehbek rdft BbteRRal SEHERARE- m%nth"i‘iéeaﬁ’@%ﬂarmaceutlcal

used i n Europe and
formulations.

Molecular encapsulation is more comprehensive and much more controlied. 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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10 Japan for many products (Duchene, 1987). Japanese
manuf acturers, in particular, have used themin
hundreds of products during the past 15 years. In the
WOUAPYEHSEt ates, CD is used to renove the cholPEIHENGE/001459
fromeggs ( Li and Liu, 2003; Barse et al., 2003).
However, nol ecul ar encapsul ati on technol ogy enpl oyi ng

cyclédstsnl Ebﬂlpﬁexf dafPeSRVEmple @b’ﬁﬁ?ﬁﬁ%'ﬂ@e &416H 1S o wme& §a1uuon of CD
capacity of the CD cavity, rapid release of the

and Hrepagrawing ofif ﬁmtwa‘@rﬂm evaporsiiomde n?rephgl-dr}ahgg"lfhalcomplex is so
casil $oisped Bz fiedBmaidbie Petipr ot filysf?ﬁdfs@eﬁggé'tﬁegwar through
o OO P 5, PP, s

the wasééscplhed. encapsul ati:on. US 5,631, 244 di scl oses a
nono- 6- am no- 6- deoxy-f 3-CD derivative substituted 20
i A8 ﬁéEBﬂpGEIhwoWlﬁye ahllﬁy émfﬁ@n amlusmes:pmlé@sastDs provide a

cQsS der mat ol..ogi c osSi ti | SI
o> AP sl 351 ERbRtR" 4RS! iR b reRans s Bipaslability
enhaﬂ&'mééﬁt b8y ePRshiBDaRG: 'd’cﬁ)rsd%bcﬁét@ N&skin compﬁ%ﬁbﬂﬁgipgprovemem,
of the’ present Inventionis to provi oces r
matepabhhmﬂmg tenbdighhyd waitstiosaidublien. AiT0s hivdieghageld!ie Europe and

ymer contai ning cyclodextrlns whi ch have 25
Japan g%r@mpmdasw (Dashriag, &%ﬁg@pweawwfmm |isparticular, have

used g app i ca ?Sgééﬁl{ﬂdghﬂscdsuf tgeé’ a‘?tgﬁnXﬁaast 15 Ctﬁﬁ/&%&? CDis
used %eﬂr&d Mﬁhﬂ'ﬂe%ol from rﬁ:’g? C%Ui lah& Li@ st Bafééeét%l 1 $003).

provi ded a cycl odextri cont ai’ni ng’ pol yner
. c&quwar,n glcdﬂellm ermmukajwhohbehﬂology rmnpldyng Ciheseffers from
S sel ected from

Se"erﬁf; éuc TYGHLEAPaGIY @lfe: GDpewm dpBist rdease of the
encaﬁéﬁleﬁ% as%ﬁ\}érlﬁofegﬁfeg Aades ﬁhgs@@%ie‘gac gor?c[iﬁﬁx?ij X]‘PCF RV g&%t&as%lubﬂity

one am no acid

- of thé HAGEd BIED, Thétefdt Othera Rdstat a's%ﬁ Ifé@& & a h@% classdof materials

20

25

cycl odextrin resi dues is coval ent I'i nked to sal
whicl have icondlinesi aidvagtagep mﬁbmﬂlemaﬂnods; warhelyy escmeacafsulation and

tid | tid to th t f
moleﬁmf%ﬁ%ﬁﬁioﬂsfguépgf st d ol gonucl cotide or ) °
OISO s bl REERIEBIREH e UG bt
in *thk:”6I 1tfd ;/ anPRS dﬁ:ggfpo\';%fd ey nfncp feoiefic or  dermatological

cycl extri resi ereln a ast one o

composmbﬁﬁ&')oiﬂprfs (%esaﬂuem iderfaned et dry ihdlnken ddmp’ﬂex of said CD
functi onal e group of an amino acid residue of a

deer%I@@tf!I@eﬂIb?CtWQIsybﬁpWQde and sai d peptide or
LI D tid
R R T S e Bgﬂrm 5 Fraiiueae @ bighly

‘Waterfﬁai‘éﬂﬁc aghdShiol a&é’élé’r BblynEn Q:o fia oEycqg@éEtﬁ 'thlch have

fied am no In a aspect
impraved pytahilideibng tmtgafpngl arid eonwolbded sélegeacharactenstlcs as Well as a
cycl odextri ncontai ni.ng pol yner as defined above.
wider|Shogiryig i eph heglwas witlhsizes aed framlatiansa
phar maceuti cal conposition conprising a biologically
active agent or drug encapsul ated into the
cycl odextrin cavity and/or entrapped within a
cycl odextrin-containing polyner as defined above. )
In a fifth aspect, there is provided a cosnetic or
der mat ol ogi cal conposition conprising an active agent
encapsul ated and/or entrapped within a
cycl odextrincontaining pol yner as defined above,
wherein said encapsul ated act#ve agent ' is a cosmetic
or cosneticeutical agent. In a sixth aspect,
there is provided-.a process for producing a
cycl odextrincontai ning peptide or pol ypeptide as
defined in the second aspect, conprising the steps
of :



(i) preparing a nodified cyclodextrin by repl acenent

of at | east one of the hydroxyl groups wth a

functional group selected from-NH2, - NH(CH2),

-SH, -0(CH2).COOH, -0C(0)(CH2)", COOH, -

NH(CH2) ", COOH, -0C(0) (CH2), 11NH2, -Br, -d, -1,

- 0S02( C6- Cl0)aryl, preferably phenyl, wherein mis 1,
SUMMARYOFSTHE(INYEDQU@Nent | y [i nki ng the nmodi fi ed
cyclodextrin to a functional side group

di pr ofect HEpt APes Herel 1 dEpaded taocyq%@@ﬁxaﬂn (CD) -containing polymer

E%ﬁbﬁgﬁé n:eg) ?@%ch%ﬁdg)atg?{llrelg@ha%/h%ﬁ%&%gl 83 éel}me{ 18 selected from
h@)ﬁﬁﬁ&@'d"pél?ﬁeﬂﬁﬁ' ﬁ@@hg(‘»’lﬁl&&ﬁiﬁefdrr& FORIAEIBHIE or a mixture thereof,

pol ypeptid In a seventh aspect, there is
paid picpiede ar ml@pqgglefk@s apleastuaricramiglo acid residue containing a functional

| od
GG SPaMhane o st B Ghdhe BpueteEB EHHErn (Aeleglyipked to said
Qincnoﬁéﬂ)su&r ﬁ%?ﬁ 'o@ﬁleaaﬂﬁg'afcicﬁf&ﬁﬂl%lo‘? gﬁﬂiﬂegﬂd@ %%lggeptide or to the

repl acenent | east one of the

pigdan na)léuyn:cftal rmatdouge msplwatfemtcbd@amnieomﬂﬁ or polynucleot1de

NH( CH2 -SH, -Q(CH2 ) COCH,

NHg CHQ% a geg(t,osh(egg@) Ipmpyzded Br cyc?@ggextnrp—contammg polymer as

A Ry A e A L i

Teasti dricast’ thy el cdéostufin Resiuesdé byvdlenttyhienieidde aCﬁuﬁttﬁbr_Qlfl side group of
t he peptide or pol ypeptide. In an eighth aspect,
g emeng geigrresifar af a p@p@éfegrs ppbipepiidsd defl sgidapeptide or polypeptide is

g%@i}ﬂlgeaﬁ yencont 3| qp dﬁ éé'yﬂeepélgg et whi %dSHena&lmo acids may be
REBRA ahiio 8l Mo hl&@tuﬁmh%eaadg & c@:)érrﬁ@dﬂyqﬁgm% ag{mo acids.

at | east one of the hydroxyl groups wi th-a functional
gr ouplmseltlecd espefct dhmel‘&lh-l@rowdbli—l@(dﬂﬁ)pb,siﬂﬂﬁ congMjsing a cyclodextrin-

‘6’%3365‘%@9%1}' Sde Pe‘s%z‘;e , 635?%%2)&'0?2%
LT AR oo o oo

a béoldgichliv attivnageng rod ulbu® feneapdupiteaat atd elde aycln@emn d:av1ty and/or
residue to forma CD-amno acid derlvatlveg&)a% and
etrapped & BN A CrglofexikprrgnimRna P e Fidsdnepabeyea

si de fnUQ %fﬂh?é‘s%lectg 'Eﬁ)eltl@ i éro%[@é(f) h %E)Sﬁét?cd of! %Hr?at@% al composition

residue to ma secon anm no aci d deriva

Edhprigifgl an( hét)veC@g&ﬂtldﬁﬁaﬁsﬂ@atEd emdiragitiped Wiltn a cyclodextrin-
CD-am no acid co oundmim with the free a-carboxy of
se

wéale:mgamlwmea@s { Wheran shidagnrapsidatgd sictizg agent is a
CD- cont ai ni n gl
COSMEEIC OF COST 1ceu 1C. agent

In a sixth aspect, there is provided a process for producing a cyclodextrin-
containing peptide or polypeptide as defined 1n the second aspect, comprising the steps
of:

(1) preparing a modified cyclodextrin by replacement of at least one of the

hydroxyl groups with a functional group selected from -NH,,



In a ninth aspect, there is provided a carrier

consi sting of a cyclodextrincontaining polyner as

def med above, for controlled rel ease of

wat er -i nsol ubl e or unstabl e active agents. In a

tenth aspect, there is provided a conposition for

controlled rel ease of water-insoluble or unstable

act i veNH{CHSINeR! ( S)-SHONPr-OECHY) JCOOHa t i-0O)@HHACHOH, -
active ingredient(s) engsfsulated and/or _entra

d
wi t hi INE(@)a6RGHN-AE (OlGHDaNEs, doBT.ned: abov@S0,(C6-Cl0)aryl,

In an el gvent h, aspec t her.e.i rrovi ded a nethod for
conbiﬁ%ﬁ§ﬁ§@¥£% d@%@ﬁFVgﬁséﬁgzﬁéP%% | ar

encapg) abvAhiBf lhﬂﬂn?%é MBdARANyclddeRr#Ab® SAER®A side group of
whi ch conprises reacting said active agent with a

CD- corat alipriotegtagol apmep asiddetdidwad tabdwey ahercddslextrreamino acid
active agent is_both encapsul ated and entrapped

wi t hi Heaxtaveesddont ai ni ng pol yner. Di scl osed is

a Ch t 'ﬁ%ﬁg r 1S -one. . Shia
residggg,36 eregﬁﬁé§l 8 ﬁgﬁéﬁﬁnggg égggéﬂ?ﬁﬁﬁﬁgto obtain the
pept i desiral prlodeapin-dentamingpolgpepriecot i de or a

pol ynucl eoti de. The peptide or pol ypeptide conprises )
at | elise sevratihasnest. 4berg i @NW@@P & oreaphiorpreducing a cyclodextrin-

OOERRETRoBH S Rimde P TRIGES glSuroBf e pgomprising the

rofitoi ety of a nucl eotide residue of said -
ol i'gonucl eoti de or polynucl eoti de. Al so
di scl ¢vgueparmgeompodified eyslodexicinuell replatearentho€at ilesst one of the
and cosnetic conpositions, gonprising a CD.contai.ni ng
pol ymg‘?' H%xyf h& 4R entithn aanﬁmgﬁo%"it igg%u%g%‘?]l?‘%e& from = -NHy, -
encap it hi n_&he cawti fihe C i ' H _
and/o?Hgﬁ%%%ﬁggghkth?ﬁ;theﬁ%%Fgﬁégﬂ%afrigacxéﬂkﬁﬂﬁﬁgOC)’_
act i vNH{@igCOH f eOCEONEIHN M 0N -Bg calidi-hg -OB0:(H-C10)aryl,

di scl osure_may be_organjc Qr _inqrganic, natural or

synt h@rsierabsuphanghdiereidn 1at, 2:6uft Mot Ani ted to,
e e SR A P SRENPASpe side chain of

sourcqm;@%gng@&gob&kpgd@nces, odor agents, color
agents and vol atile natural and synthetic conpounds.

Fur t hlsy arggigbthoaspéct, shexe neprayidado prasass 198 @roducing a cyclodextrin-

Do GERiRRR s FReBPL it B Re e s B R R i e Betortide
react ) GreRirtheds hhoB a0 YEI0MkBinBoCRPEARERINLPAL least one of the

pol ynmer "of" the di scl osuré, whereby the active agent
i's m bydexghpguiugs edvigind/aor funotiewll arowncspsuedt dobm -NH,, -

i sct BBVt ool Bk 0, | OlIR00m. -
ore] ST OB TsoeORRIAAD! Liphi B! 2o cromr,

| ysi nerefetably ghenph uitdseinaniing B3, dcdi Sse agent
encapsul ated therein and conpositions conprising .
t hem (i1) covaleptlytlpding thecmeddpdgysladpgirmdexa e functional group of

derivat.ve [ t. j 41 Vi 2y ~ ~ X

ar oup ECIPBRretep AR ARSIk O rt S K ignilvg s and
sel ectigyl chvQEh s PRinE adethes n@dWNTD arhdidd RfcHénal group of a
tyrosine, cysteine, serine, threonine and histidine.

WO 200iptotecied HRGTO | AchD 0B D@1 WS HrDET AbdoRD CBSORNPTRON  derivative
OF THE .| NVENTI ON The present invention provides

a cyckud rin (CD)-containing polymer conprising one

or nore CD residues, wherein said polyner is selected

froma peptide, a polypeptide, ag oligonucleotide or

a pol ynucl eoti de. Wien the polyner is a peptide 5 or

pol ypeptide, it has at |east one am no acid residue
containing a functional side group and at |east one

of the CD residues is covakntly linked to said

functional side group. Wien the polyner is an

ol i gonudeoti de or a polynucl eotide, at |east one of



10 conjugate or a chinera of a peptide or a
pol ypeptide with an ol i gonucl eotide or a
pol ynucl eot i de. The present invention provides
an innovative technology that will permt broader and.
nore focused applications of the CD encapsul ation
techni que. The technol ogy provi ded by the present
invention is based on coupling a natural or a 15 )
cheni(valdoypheglilie &de gmmawféf%ﬁa{ilaﬁm1n@ cisyearppeung (a) with the
pol yner consi sti ng of eptide, a polypeptide, . a. .
pr ot dTss, aaﬁ'ﬁﬂ?ﬂ"iyg@%mﬂ Qg)t'gré‘gmo?mg CBB?WH%&I E!B)t fogabtagy the desired
combiRation.t.her . ich polymer serves to group
t oget e'rcog&bﬁrlgggﬁ%f?gggbcontrol | ed nunber of CD
Mol eflilaesinkl agpectC drselliatjrovided he c&tlcs donsigtisg Sfapeyclodextrin-
and hydrophilic nature is beneficial for the )
comgining palyaeerazsd dabned, @bgvef Lor siogirolleh gelgase of water-insoluble or
ug%il Gicul es, and water-insoluble active ingredients.
e gPINH 3P of the invention operates in the
ol egih afenthaRGcRf, tRBROL AldFRiedad lcBMpBSitibAT fof t@ntrolled release of
i nclusi on of even one single nolecule within the
webrdosulubloi oy upstablee actian dngrepicrdef comprisingbeanophirticles of said
npl ecul es i n_any capsuyl ation. The ter "active . .
aqthig B b noaREyAe aIsE CareEpedoyithing {Pacoiiog polymer as
25 herein interchangeably and refer to the
d%ﬁatfegﬁ%g’?e'l ocated within the cavity of the
cycl pdex r ietlevenihet aspeetn dtosre efbepidettiod thi metliel for combined
CD-containing polymer matrix, whjich material may, )
TNENGAD MY anb Feolecgdast ARSI AR [T a¢tE4) agent in a sole carrier

ik Kbl SPRTbA0E o U RIZELria it Py s dotines
Bode.t WRerbbi Bhe aMR2ORA! R7RAB EREDsaRR0Ad0hADBed within said CD-

In one preterred enbodi nent, the CD-containing
qeolaymeg potymet ses a peptide or pol ypeptide as the

backhone pql.ynmer,. and ane or .nore CD r.esi dues, wherej .
a1 BReTosBildY GrCPREAfi s BRIV eF cSmRUSG Sy oty fore B residues,
Y ' \ dHucleotid
WRER YL PR BELPRABSBLUER SOt Pogth b R epfle Aot pdRucleotide or a
polymkecotide. Shiepeptide br pobipeptidiecdmprisspt l&@shene @Dino acid residue
residues may be |ipked to different functionagl side .
ciEFORE 8f TBickienak fidso ZEMPd P esidye, 1 &F@eﬁe ‘fﬁg‘?é’ﬂy to said
[ y t] chai : resi .
CiBRYRER, piip W B 08, HolD oF2h GREIAHEE FRMue of said
oligsracRoxle bepalvhaticafidelps of said peptide or

pol ypeptide. It should be understood that if only one i
CD ndiset ylisciosed tareheempesiaonsegorladingr pbayprspeiie and cosmetic

o8 digps: somplapicn COirerpaig aSBP B8 , B B0 gfon md an active
a Fﬁn%?@lq{éﬂﬁﬁftﬁin Rk lcatifies dMHROCBGesguf addi@ #ERddde within the

ave side-chain functional groups and are bound
palpmeughattihei r si de-chain finictional groups to CDs
and, _thus, said Peptide has no.free functional ,side
o oubhe active Tngredishb ion b sHaHOn afe e e diifosure may be
iclo} 3i i A8ihQhnPY! YREPLY At At limited t
O%Hng hms%%&ggﬂlgoﬁgﬁs&mwgﬁdﬁgﬁuggp améﬁg%1 aci ds, HRLEE 10,
vieningahaied] afraees, ibdiatdudd cangioands pespacal kynthetiiallyeat isolated

am no acids. Accor diegg to the present invention, at i
fromag agial seureeePIEEAIFY TagidichapdRralecdts, colar agenfsyand volatile

difi 1.ho_aci f said peptide or polypeptide
narﬁrgll 3“@%@"@{‘1%}1%?%%?%%@? ional group. In a nore
preferred enbodi ment, the peptigg or polypeptide

conprises only natural am no acids. The term "natural
amno acid" refers to an am no acid sel ected



20 fromthe 20 known natural am no acids. Natural

am no acids having functional side group suitable for
t he purpose of the invention include |ysine, aspartic
acid, glutamc acid, cysteine, serine, threonine,
tyrosi ne and histidine. The peptide or pol ypeptide
may, according to another preferred enbodi nent,

conprise one or nore non-natural, am no acids such as,
but Rwither disalesediis a methrd foneompingd migipeneapseiation gnd molecular

Ca-nmet hyl am nQ. aci a n-. | ' o) . - :
oo egtinefh SaGhe o B (¥ Riter SR a5 omprses racting said
adtNeCdgenfvatl § UIMUWBRiaEniAE ipdlytrverARDS) , thd-E80lors ORbENEbY Ghe active

acid (Aib), omthine (On), 6-am nohexanoic acid. o
agent Ahmirobyaipedgedaindig mblgphlar sagapeelated, wighinrsaid f&)-containing

steic acid, statine, am noadi pic acid, honbserine,

p Cystei ne, 2-aminoadi pic acid, .diaininopropionic
 Goo S fistRAb LY S bR bl ' hich two. cyclodexrin
retidReS ark- doatiteatly dimiesiogrinramhin o ec Bt sdachalk filont getadhic acid, aspartic

(T1LC., naphthylalanjne (Nal), and a ri ng-nmethyl at ed .
ansh lysane guicht edmpapids Jpaviee gh affye  agent T snfﬁé)aﬂaaaf‘él gerein and

0] [ rther conprise chemcally nodified
aéﬁ¥%§5§ﬁﬁé§?ﬂq%%§%%$%£ of said chem cal nodifications

i ncl paRher(@icibsoicale dRlddéairiny deriaitivel ¢inkedat position 6 via a NH-

termnal or of another free am no group, wherein the
CHeyTHgNbl:pgnowy thehe f@rctione! sidk gnosp ofapwrasihaeid selected from

acetyl, propionyl, butyryl, _hexanoyl, octanoyl, e
asppiEis 4. BAVIABRC Apity IYSERCOMYBOSTEE. 6 ohgrsroe; thigppings g} istidine.

of the carboxyl term nal or of other free carboxyl

groups, for exanple, Cl1-C20 al kyl, phenyl or benzyl

esters, or esters of hydroxy group(s), for exanple,

wi th C2-C20 al kanoi c acids or benzoic acid; and (c)

10 ami des of the carboxyl termi nal or of another free

car boxyl group(s) fornmed with ammonia or with am nes.

5¢
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In one enbodi nent of the invention, the peptide is an

ol i gopepti de of 2-20, preferably, 2-10, 2-5, 2-3,

nore preferably, 2 amino acid residues. The
WO3MN7@3H6bt i de may be a honool i gopept i de t hat PCI/IL2006/001459

conposed of identical amno acid residues. In a 15

nore preferred enbodi nent, the oligopeptide is a
DETIOMEHASRSCREPTION OF SEEINVERIYON U, Asp- Asp,

Lys-Lys or s-Cys. In nore preferred enbodi nents,

t HeheClpresatt aimientiope provddss ar ecytchedeptiiny g(GID xobutabngngl polymer

pepti des 24 and_26 and pol yaspartic acid, peptid 25 .
compAting Pne Ot ieare 13 gesiAvesy BeEp seidPUYRELT Slegtsdjiroin a peptide,

' i d 3 h .20 ] .
» pofpBER o e S a At AL B RO e i o pepide
or poiPpdiitdie, RIHAL af RALYOnelAHnb LU0 ridutWnbAfingr fimcAonal side group

residues. In a nore preferred enbodi ment, the .

and giolegyiepiei afethe 12 msidopolsypwplantly litkedio saith dinegiogal side group.
hayi ng.a funpctional side.group sych as a- 0

Wheg 155 BpLyZBF 8, 2 Sligpnyclgeiidi Pt onasaiide, at sast one of the CD

resid%lg(;s@?%yc%%%ﬁﬂl& ghﬂgéa‘lj’)cg P Yoyt ﬁ'i?ahg% d¥Ch ¥Reldof@le residue of said

reoni ne’ or pol ytyr osine. e polypeptides are

oligodRcleotite bE palynycRwElE depolymer nfgcdsaibag pobymehibat is kind of a
enbodi nents, the polypeptide is a synthetic random

conjugpd oy reechigherai o arpspiidarsine pelypeptidanwiteian aligpnnedgotide or a
one of . the amino acids has a functional side group,
polygicleqiides 4 native, preferably inert, protein such as
al-fyym 15 - e 8€ wil permit
ot preschif ip i, Rofley 0, ifionte ReMqoppaReiA po
broadR0Thd TR REstiskd 2496ic0Rdns 91 phet EDnchdapasiationctechsique.  The
Src, v-Src, a gromh factor, or a protein fr gr[gent

techunlegy psodigeddnnile greswnh veption isdesyd (g a natural or a

As -used .hergej the term"protein. r : .
cherp S EOAEL B ridle hEER P eSh e goR e odRistaE of o peptice a
poly;éﬁftﬁ%; & FRARIr0 N "oiiglroﬁﬁél%ﬁd@[& Ri sdlpskledtics t bV iat Yombination

ile the term5 "pol ypeptide" reflers to any single
thereboif,nwhichcpalymeofseavasnio gmougsogethen k| predefipaddicogtroded number of
| engt h, ,and havi % no defined tertiary structure.
CD“‘Fﬂ]écﬁé]@EaﬂIilﬂ’éeﬁi‘Psb‘g"r%pti de used in the invention to

f i . .
R s TG LAD B, AOBATRI TR SO OR G TAL ctsion

and &IHeePoPlirde, uistably Gasletylpgnddwake-itsolible aptiot digredients. The
The car bohyd”r ate residue may be 10 derived froma

formpiationad tha i veation epcratesinghe svdecula- pad/er sapo-range, allowing for
.D-gal act pose, D - mannose, .D-xyl o ri-Rose, .and the
the RO ol P v SRS Siptrodé En iBs G aif g pliSmer, and 2
'%}g{ Al Ghe; drate derivatives
p redéitx% asmg%é@gg&ggﬁg?g@g%%g@yam dat ed, sul fated
orThtespl castibs ingretimai’t ar bahivdrsubetandéteor “active agent” are used

gl ycopol ypepti de may contain one or nore carbohydrate
heremegqt@r@bgngegg}k agiyedpi 60 dhasmatshighilpcafel within the cavity of the

o] i gosacchari de, resi du 0 i Sian 1 s . .
eyl s anRan i et st Bl P 02 Sappinioe, pojymgr matrie,
whickl Raferial ?ﬁﬁafﬂﬂﬁ’d@ A RrOhof BRaMEY Mt RUPbioTodiba Sithty, an odor

chain of ari amno acid residue, e.g., |ysine,

agent)bntaaeulor agént, and aspaitdledanounractive grgdiantshsughyasos plasticizer,
| inkage with the carbohydrate, or via a free hydroxyl
and 9e dk6- of an amino acid residue, e.g., serine,
t hreoni ne, hydroxyl ysine or hydroxyproline, formng a
0-glycosyl linkage with 20 the carbohydrate. The
gl ycopepti des and gl ycopol ypepti des can be obtai ned
by enzymatic or chem cal cleavage of gl ycoproteins,
or by chem cal or enzymatic synthesis as well known
in the art.
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Exanpl es of gl ycoproteins useful according to the
i nvention as conponents of the CD-containing polyner
i nclude col l agens, fish antifreeze gl ycoproteins,
WO 287072481 25 hor nones such as follicle stinulP&ETIRP06/001459
hor mone, | uteinizing hornmone, thyroid stinmulating
hor none, human chorioni ¢ gonadotropi n,
al phond Fﬁsﬁ@r&i einbodirderd] HehCDpaimtdinthg fHemer othprises a peptide
prote ycans (known al so as_gl ycosam nogl ycans).
or pqlﬁp%ﬁ dho bacldrmesolymer gyl gier wors 4 gesishue,rwvherein at least

one § °°ﬂ%‘é%°ne‘éﬁa’ st off ik pepdst 86 PoLemelinh %ﬁgraf B ctional side
group %naE’atQQ%%%ne\@ 1%9@1{)%&6%?9&0%%%2 gﬁ%ﬁ t1ona1 side
a T abiy |

pol ymer 1s a ribonucl eotide or
groupoOyimrdCBates diacs amdsabailinge? Go lﬁ)ﬂ‘&eb’afmtmwmﬂe groups of other

The @?D i.n the CD-contai ni n‘g‘agol ynmer. of the inventiagn
amingeArih gesidypgtigragid e@%@ aicpelapentiia ehain @gd ogﬁd:,-rdfwoyca—;emdues

may . qv%%@@fe““ Wée%szn%?ﬁa@m%%ﬁqxa SEBST s of sec
foke | 55
peptﬂg np‘lf%ﬁ@}eg rIt %ﬁgﬁ% C% 000 Pbﬁ‘l‘)f&%}f@){)ﬁlﬂgfeﬁﬁyaﬂached

C es or

to a peptidenat polypeptide ;pollgﬁnerariull{sq{ot)/lﬂﬂadrtesa daretinall #mino or carboxy
preferred enbodi nents, the CD-containing pol yner

group @ﬁﬁ?lﬂsié@@tléﬁloy podyreptide snciesee emb @m lethp aptino acids of the

peptit€ e SRerohp i SRRl S, ofd o Boyh et B, side-chain
ﬁmcﬁﬁﬂa@%&% ; S\@B ICIhs HRE thAE ThiAFebYdERM hid BelinQIHI 5o groups.

faci te its bonding toa side chain of an am no

adibe peptole bo podypeptidezaty dr, anrall-b an allADnor anildDepeptide or
ckbane. descri bed ein, this

J
polyn?aaﬁ%olé%@ﬁl&h ttale PP agHisdneY By ng aﬁ@nﬁ@ e, mparmskypl amino

amds%[nt%z& cﬁéﬁﬁgﬁﬁf%ﬁ%ﬁ% eﬂs]\ﬁf%r% tocgte%%ntmn, at

least ond bf fHe(thrirathlon(hetbal 41 éﬁ&rﬁd&hy B¢SdPied amino acids of said peptlde
-0C(0) (CH2) " ‘NH2, -Br, -d, -1, or - OSQ2Ar, wherein
or pojspeptde hasos sideddhain i}lqctlpndfgpapl y phenyl, and mis 1,
odextrjn derj vat| e whi ch

2, 3, 4 5 )
bR g ugtenred embaiyiRtoti DeRtids,ob poEPlfe fompgRes only

natur%D L{'IJT,lfb aﬁa?f’g%scrr&bgg%oo%ﬁog%nwbléag% | ng‘t%ﬁ%o acid selected

from ity @0t loywn Tihegel aeino atidy.eNatungll atdiho belds dneingofunctional side
limted to, 20 acetyl-j3-CD, diacetyl-r-CD,
grovp: SIS fet el urposs; ofienipvenignromelhaientysingl aspagiic acid, glutamlc

artially. nme atedre cycl odextrins
acid, %é?lge %’r‘i’g {Wé‘? 3%@{4}?113%%’??% on 2 or 6 are
n r h
29}113 gt(l}gg tcﬁ%ﬁ%@%ﬁ% %&hggﬁcgil@gf’?pz}z/nqther %r[c;,ferred embodiment,

compﬁsélyﬂlﬁomymb uortndtdralRmino hyuddo siygh @@ybutyn@hﬂﬁtéd to, an Ng-
13- CD sul fobutyl ether sodiumsalt. These CD

methyamingtacid @\&-mqthﬁbammomwh anfineethpll arhlne -achdy f3-2Bnidee B-Ala),

nati ve In addition, the derivatives fornmed by

ﬂorvaé%s@ﬁas{ ngHevring @Vla)-okpminghutgrie asid HavAbwe dgminoisobutytic
acid Ezg)ﬁ CI0t 1th?1qg (?)Dm y Za?r(limg elzx\ég_g%c gc(::ltdl &-Ahx), hydroxyproline (Hyp),

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

2-aminoadipic acid, :diaminopropionic (Dap) acid, hydroxylysine, homovaline,
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15

When the CD-containing polynmer of the invention
contains a CD derivative, it can be prepared starting
with a nodified CD derivative that is grafted onto
wWoRpgAgssymer WO 2007/ 072481PCT/ | L2006/ 00145FCT@E2006/001459
alternatively, the chemcal nodification of CDis
carried out after grafting sane onto a pol yner.
hom&)éﬁ&iﬁé,eigtz[ﬂ @-t&?eﬁ%@:@i"sg?ﬁ_ ApaR-8-cafbdx9Tie e (TIC) siaphthylalanine
conpl exe’s By encdpsul ati ng guest nolecul es within
(Nal}, hed & ripeidehylated or akaehstedddiifstivegpfiie. physi cal 5
and chem cal properties of .the guest, nol eculajl mqsd;f'é/d .
i nLheepepfidst onaplpeRtife By ﬂyﬂ@ﬁ&omw chemiealfy madyhied amino
.. Since the || Ca:-0l.] 1.1 - el
ecidig TG pf Par CLEplo haRor R RERTE CORGRR! R ifes of the
amidoRHBRRNbE Af ABolRE FedSarkidb HOURhWHERIn Weetwsil grwpamay be a Co-
arger and the smaller openings of the toroid (the
Cyp skanoydagrpupnshiqhr iasreacgtyhy grapignylgbotpyl, hexaperk i edanpyl, lauryl,

e exposed to the sol vent of t

Sfeaf%f»r"éﬁ&ﬁw’h 510D, ¢-Be NEAEQH E?)B%?e?? RE ﬂ%cg?aa%%’l; tgrminal or of other
free {;%rg{))gglugéhﬁs, Rilexb U%éﬁf@]éga) ﬂct@iﬁgﬂ%lb@oﬂéﬁﬁl GsteR2Rr esters of

environne e to~host
hydrot @Folp(sl, dBh eRh@pla) veielu(BSCoQilkatudc achir ohbedoit keid; and (c)
exterior is sufficiently hydrophilic to inpart )
amidey aifodiexcarbeorgy! (erminsdior ¢bandtbse Sicevparaexd opignp(s) (fprmed with
The CD-containing polyner of the invention is a

ammoPa I WR 8PS or the del i very 15 of one or nore
kimpd I{EnteOL MicS i ioh,"GleeRsiiae ke WakESpeptide of 2-20,
so@u@?f%{r@ggﬁa},mr ?)%/elsf}ngfet @ st ab fi ty of £6pep ' .
preferabler 21105 @-5b2-S, anbieverefgebllys 2anminor acid resideem Fher oligopeptide
controll ed rel ease of the active_ agents. This syste

may dgntb haawoligepertidegtiat ds comperrdapt ideaticahaming aety) rsidues. In a

mor BRABREL SRR B Y VB ATREEREAL 3 o Ron M FRAE SRl Feeraby
G1u-§%ﬁ§1§§15é§0 TSysSIGN ok NBs-€96. NICAdre Frefeeredt Bebbdmionts, the CD-

h i'nclusi on ‘conpl ex with a part of one .
containineqeptides amsi the plygiotasicwtidcpdptides 24iand 2eoand palgsspartic acid

one nol ecul f the active, agen e guest) .. |n.
peptide 28;a56, 21 (Sehsansinkl s 203 dhe blgnl 63K dipéftides 33 and 34
1 crngencapsul ate the active agent by enbeddi ng or
(SChQ%%#ggping nol ecul es of the active agent within the
B dnbthel Ruthodiean ehopstpeptidt @nfrotdimbag 21thd 0,000, preferably,
CD- cont ai ni ng pol yner of the invention 25 contains an
100-3800ver 10915601 emine meih sesiduasd Ini & nnerer peelemed gnidiment, the
t he, cycl odextrin resi,dues. |n.anot ref err ed. .
poly RS frenfonapo PROE G afiiSncics hifihg b Fuftional side group
ent rapped_ enbedded, i I g.aenca - t id,
such P DB S B TR ol obramfl G868 W fiSfparic ac
polybRi@hs, poliBetiBe Mpathdednine o PobtieRine. OThERC tpolgeptides are
agent™ are used interchangeably and refer to a sole

commetdialey avegiabti.ent or agent or to nore than one active

SOA}:c?o &i%%l %] ! ol%%r aegxggtt)diments, the polypeptide is a syntbetic 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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WD 2007/ 072481PCT/ 1L2006/ 001459 The present

i nvention, thus, further provides a nethod for

conmbi ned m cro- and nol ecul ar-encapsul ati on of an
wWOoRe07a88gent in a sole carrier, said nethodP6EaABIIER§459

contacting (i.e., mxing, blending) said active agent

with a CD- containing polynmer, whereby the active

prot@ifelthades s Bs SReaRSWeatedrAR BRtdraRRed prbtbi ﬁa%ﬂi'eﬁt] such as
cycl odextrin- 5 containing polynmner. VWhen the

epidpohal prowils faatqrd G dragmandl ypept i de, control | ed
rel ease_of an active ingredient is triggered

by, t he
en2§ HEed el Higaleran prelsyy nislers tayie sojmplste fiodlogical molecule

-di ssoci at i h [ d r -naptj.de.. a y
iSO o SHERLE B8 pRABEPLAS o yhf et
“poliyéhiidey 2Eftgd €b aaFidifNde ¢eNNMeRainnst Mditrcabdidé,Neually regardiess of

prot eases (proteinases, 10 peptidases or proteolytic ,
lengidn andnbaying mat definedk tepidgry isttectionrds  bet ween ami no aci ds

o BBL S AR 550G SR sy > comaming
e [ I j : ' .
Py S ol RECKAHch P, S abiIgRle i o fom 4

glycpsaptidas e gly@polyirplde be astscoprbted e cpbohplarsiesidue may be
.Cysteine proteases, aspartic acid proteases (e. Q.
derivsiddsons pomanosageharideomen as Hsgkicasmd Dyfrueians. -gelpefose, D-mannose,
roteases. The .15.differen r,ot eases depend the. .
o-xyfish, Pabar Aot ek e tsaiahog 085 63 sSERSTaRR Jaskis an oligo-
' i EpTat ' 0 | e ;
o rRESRERONE, e cisbonglan @0 dachon Sylel| PRy dninatd,
amidpteeln whHhizdi ore phogphptsubkid@tnteindarbyhpdrates, Thii gliicépdlypeptide may

i.nto a snug hydrophobj c_pocket., Trypsin is . )
contaiBs fifsi BF e Ge ¢ PaROPYHatse ptsticBon 86T | BEwPRpieins  confain

otacREHRHAE RS AL 2200 b Fb kTR B povce

* may bBaIke@Nif bFréNaRERAEJuG &%ﬁbé;@ﬁ%ﬂ%@tiﬁtthé BRich@mm 6f an amino

the pocket. Thiss can then interac
acid passdue, eql.\ysinay ghathmiesicitliesaspactic asidafagiming en Aaglycosyl linkage
. I‘\{sin n .t he substr%e getid to be.cleaved. . .
with ghe YARLE.e QL §is rHFE RYITOXYE £10URy Oh 8praaRopsd gesidue, e.g.,

. . x . C . | . .
sering PH A SRy SBE oL Bt ATbnRe KiplR o Bty AT i Bge with
the @ebthydRatey (Tl plwicpeptddseans gvcomulipoptidesreinedseolthined by
25 m croencapsul ated nol ecul es, i.e. nol ecules .
enzymatie doe chaimieal ncleavagso lof nglycopoteing, endi themical or enzymatic
a firs ul se of active ingredient rel ease.

activatﬁf
synthegiseas;veelt Kpewidy | ow rel ease, mainly of nolecul es
ut|I|§e%§?g%§§%%gﬁguﬁEﬁgﬁg%g?ﬁggﬁguﬁﬁﬁﬁﬁg desigﬁ&ggﬁgnaﬁSOf
the ODd@nwningt yolgnephiacimee coliagahs, aftvh amsfredzecglycoproteins, lectins,
applications. They include controlled release of .
hormgaes veishngsedPifle ganplstingd boompne.: \Bteiiggds hopmpneg,, thyroid
. ikni-tial pul se, releasi a_subst anti.al _.dose, of .
stimifis & hoRigpRE REmEENIeBaRt 2 lutdmit, S5 dbPPegyein o
erythtdBisictde [HRO), NGhdattot hAd QaRiFEEkS afBF cObdnhinoglycans).
conti nuous, controll ed rel ease, providi'ng a prolonged
eflhethercdmbdinents, vee polymedicentists@fen digopreleetidbihat may be a
.. predefined., nunper qf hours. .. The _ |
ribongpleOlAE &1 i 4?@%5!%9%&69}&0% elizormglaetidg corfaining fragme to 25 bases
for a masking effect of 5 undesired odor, color or
taste or, alternatively, controlled rel ease of
desi rabl e scent or color. The technol ogy of the
present invention is beneficia? also in targeted drug
delivery of multiple drug nolecules, to treat a
variety of nedical conditions. The uni que structure
and qualities of the capsulation according to the
i nvention offers the
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10 foll ow ng unique benefits: (i) increased stability
for large, unstable nolecules such as insulin,
allowing for a wider range of drug adm nistration
wOoRedEsl such as oral; (ii) delivery of PCT/IL2006/601459
wat er -i nsol ubl e active ingredients such as steroids;
(iii1) prevention of adverse effects by capsul ated
or tHéfﬂdl)Vl%E:f ist @nbbﬁuélééﬂ&é oS4 H@@x%on%é%ﬁh& oWriRleotide containing
- anti-cancer chenotherapy drugs or anti bi ot| cs; (iv)
26- 1BO@bh§essmem1ial c targeting enabl ed by 15 conpl exi ng

cont ai nj.ng polyners wth di i onal
h@P% 2 i dhe ¢ Rrbah Wmmmerseggﬁ PEvPRgon mAY bp  natural CD

selecieﬁ% B0 iy RV RFEA S 8 2 st Pk BRI RO G rosicues
are mﬂcefat ﬂaefheg%gapﬂﬁk CelYoaChd Y&erﬁiéaﬁb@laezﬁa«enﬁmr& ggﬂ& Othe CD-

t he prese nventlon one or nore kinds of acti

containige odyrher CI&BYZGOIBIPI'I@@ Chgthuloat @ddapdCDelresidi®d or any other
si mul taneously. Thus, for exanple, when the

comiginatemtafi o,nf- pokdorey-Gid rtpsndaess Iwvprefopred mhb@timents, the CD-
residues e.g., a- and 13-CD, two kinds of active

contyinmea EREE CoMBTiees A1y €D TesidPecul ar si ze, can be

e guse B s R HEnRER B OlQRR I L0 BHRR (Pp e used

interAnGEEG1y Eﬁﬁsﬂfﬁr' 130, Tgcelgﬁé‘:&&ﬁﬁtlhgfécﬁlfe \R/Hi%hlﬁﬁsﬂﬁ'ielmcally modified

cavitie§S of hi s 25 contai ni ng
in opctﬁrytmrfacmmienttacbmﬂmgttm tehesidemadhhar afohnc%am ac1d prior to

which_are encapsul at ed the smal |l er, a-CD resi
POlyIRErigaiiote §p X an ammmmﬂr@v polymasharkhone pe descrlbed herein, this

o 5L A AT M L4l IR s osion

of MDCS widl&duld vﬂﬂ?hlt grddi) INFI(QH FWI-‘SEPQJ@@HZ)mCOOH -
osition, for exanple, or treatment of skin or

OC((B}( 2);3@0MorwNH@Hﬁm€@m~I,enﬂﬁﬁO)é®Hz)me -Br, -Cl, -I or -

OO0 TSR (o6 AT EETAY FRCHHE RS s b, 3 4 OF 5.
gﬁ:gﬁ%&eﬂd#&mf agﬁ‘%rck&}’ve"\@lﬂéﬁ okt feﬁ&pﬁﬁé ff‘e% Egﬁoxyl group at

e conposi tion.

positR@Pe air Dfort hepef@ablit podisientd oaid the &a be rm@ahﬁed ths described
pol yners are used for the encapsul ation and deliver

abm@s cae hevised iy itaiinvention. Thesse detivaijees ingludai bk are sloé?fmted to,

L e I
puc R B, ISR B L By posiion

2 o0 ﬂ@e'ﬁb‘c ha] gﬁgreﬁla%&’gbgakn&ﬁﬁ' ‘a’él;r?le%saf‘g ?88@%@&1&& -3-CD, 2-

or a color ag and ar nor €

hydrds: )gﬁé)ﬁ)h% aml \thyd}ﬂ&?ﬁbmsr‘ﬁ-&@m 2-18ide@Spr&®ABEECDE and B-CD

cosmet i ceutical agentsS used in the cosnetic,
Sulfobrewhaﬂwr serdivl saltl ChebaCndeinativet asnasualy doidlemese soluble than

the RGNS SLaD, (hE SleTivalren formed ba BORSREPRYiabydroxyalkyl
1, 244,
srousthay IO SRIIBHIRS RAFPHBRL e R08S et ety as

| fvhett the Qﬁsédﬂtﬁﬁ‘x%%W g!’) Bintbr il 3h@ertdhe@neind AW derivative, it

anti - oxi di zi ng agen and conpounds whi ch act agai nst

can bepeeparadistading withe medifiadadiDndgrivative thed negradiedi ontgthegpolymer
or anti-phot oagi ng agents such as
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15 retinoic acid and its isoners, retinol and its

esters; agents for controlling psoriasis such as

anthralin, psoralens or aronatic retinoids; agents
WOB0IME248hg hair growth or preventing hair | oPSTITRHE001459

dyes which are difficult to dissolve in aqueous nedia

or unstabl e dyes; agents for hydrating and/or

» I » . .

O A Y in Tyl out after grpfing same
onto agwdniati.t uting the |ipid bather 20 such as ceram des

and their derivatives; depignenting agents such as

hylelrdgdesicne; hostmsaice ctanagleageht $Ormipg | -nplupigRneRogRlexes by

encafiTs PbAROKAR. B3RHFRE L Ru BERT G e phvsioa

~and éfé&ﬂicﬁlﬁ{i&%?értﬁg FttBe guest moltBila] mSAY fn frthsalfSPatBesolubility and
a

encapsu ed according to the invention, especially
chemrietlalstabalitys Suoicevéhd nCDe apxi datlicormligeshachamdesproontsring  6-8
duri ng

_hair, dyei bl hi 25 duri dyei
glucqpryrw&gﬁlﬁntﬁq éheéfg 4478‘5% fopoliazisalireprésentedgs it (qthigughnuts)
h . . . _
e BRI RS ALBREBERRRY ot Al YRF Rfry nd prmary
hydr &8yt tgdb@ss, tEpee@fely)are R&pEFHIOEI (HE Bblveht BekmiseBfihis Srrangement,
vitamn A, either inits free formas retinol or in

the intedoref de thmids saot by irophopig, bt eansideratiy leas dyydrophilic than the

- equedlfy RpyiRonRET B, IR A 1P S o Do GG On e

other 81 095 aetatdy SUHRROBT. mu bl to g, evelogerggins (or their
complegpsy diagditsoldbiligpi cal / dental products. Retinol can be

used for topical treatnment of Ichthyosis vulgaris (an_
i nierCPeepridiningopapmes of thainyentps ea spstem useful for the delivery

cornification. of. the ski .and co n_acne ing. .
of on O B IRACHF vk ARt R 1SRGsaF TR wAEF Soipfllz pha improvineg
the staBIHEPQIF WAB-HRSRILI AiBR Mm@ d/of & A nfB! for 88trolled release of

unstabl e 5 nol ecul e and undergoes chem ca
the adiégr adentsobhxsydain: momhines two tatdgogies pdtencapailatiar: molecular

chenjcal reactions with other | ecyl.es and shoul d, be
enca&ﬁflga&qm 784 WagrerRCApEtIAHOR ﬁ) desifiyes atached; i the polymer

| Lo _ 5 . =
sacdRRARA LORR By BT SAEITED it (b hos) forms
an inEREN ESRPles WRBGCHart AF drePineRichiiett HithCOHRARK Widldsile or with

this active principle should be protected from )
moredhardane omled@ie apthel axtiveragent (the gnedt). by addigiogDthey@lymer matrix

cont ai ni ng pol ymer qf the inyention, provides, an .
as a GPhale PR DUTOFTGRSHBE 1% A{NG R8Tkt G FraRiding or entrapping

' : 5ﬁﬁ? etinol according to the

nuﬂe@%%%ﬁf?%ﬁﬂ?ggﬁga y co#%gtl 1g'mﬁth all types of

t apius,ailn/ stenjreferfedrambaliinens tas @D:aﬂntbﬁmu$ palyiter of the invention

various applications including, wthout [nitiqg, .
contagfsn el aghivsd degredienhtancapsudetedr within dhe cgavifiys of the cyclodextrin
..lotions, .seru and sks skin r.egeneration
residye, 10 RRPIGR SRR SR ITel (06 UL ohieainy t Fafy entrapped
and/of @ﬁl‘t}%ﬂﬁbd,ﬁ?é?ﬁnﬂfr&é&%&lated, withld) ﬂ%@b%ﬁtﬁﬁﬁggﬂd Rfibr matrix.
the vitamin is vitanmin C (ascorbic acid), us In.
r dsensed darein atheaterac t'an eacitivgr imgresintd forc Getive i agent™ are used

. c&gg to its antioxidant properties, it is considered .
interahgngently Ang selr Hht seiRiaghe ngradisRberasest etlo BArg than one active

. Ki nst free radical attack and UV ray damage.
lngwéﬁ%gegggﬁgitanin Cis easily oxidized and, upon

st or age,
11
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20 exposure to light, oxygen, noisture and/or high

tenperature, undergoes rapid degradation. It is

unstabl e in aqueous sol ution, even under neutral pH
wozAe/Eae48L oom t enperat ure. The nol ecul ar enca@$ulThu0e/H1459

of vitam n C by the CD containing polymer of the

present invention permts its use as active

! n?ﬁ:? gfe‘igﬁt Qe PR RS AEPRGRbHRE 2 X YE fordSom ined micro- and

moi St triZing Cream anti-agi'ng cream anti-winkle

molSuER N capEIS SR BT ahedmveapdnf & a2fvlstcarmidrataidgmethod comprises
col l agen production. In a further preferred

contesttnen (irrenmixinge blanding)rsaid agiiveseantEwifra(dpsonipinigg polymer,
seheffhy| 65 ARATR 25556 PORLGARRIAGO A ARRP oD RARgy Sl gyclodextrin-

contiRst '%ﬁ[ ~consuned vitam ns. However, vitamn E in
|tsgeéwt) r e}lorm (e.g., tocopherol acetate) is only

ef faehi the eyt iz ipdptite oo polgdptideptatiralied telaas8of an active
. not to the skin because it is inherently unstahle, . :
ingredientcis doigearadi vy b yergymetic; degragigiion ~(enzymatic hydrolysis or

TR TR
targ@Tsit€ OSTIRY hfdrofy A/ afg'egtﬁ&%] S @S IR URCAPEHR Pobsieed Groteinases,

shanpoos, tconditioner air gels, liquid make-up and
peptitakes approtestytic reampmes), thah dreakl pesidedinnds @twesamino acids of

vitamn E directly onto the skin/scalp ugon. o e ¢
proteipp Y papiPelHcailervaer. i SHBROBIBSEHRR Of AR AFioR-4f agtvation o

B N M T —
clasd¢B Qfpro@adess Sétindbrdtedsty, thedoitnd fdfeastd, ngbrine potehses, aspartic

~and al pha-linolenic acid.). Vitam n F undergoes rapid
acid qrowasasofe. \sh@asnmpsipometalippretessesnand glutaninacid ipspteases. The

PSR T N T ——
s SR S EPRPE EOE ARAE, a c
resicdul] ipréfetanly asieniyialanide anyptophyness] sgosims, which fif mto a snug

anot her enbodi ment, the vitamn is rutin | : .
hydropluelrie cnackeB- Fiypsinols erepepsibiet i Hepiyg nspldebopds following a

. t active natural f a el hLVe.
posi A BRAAAHGBO B! sl IR o oS B ket o e
chyrﬁé@%Ss‘iﬁi%é&f o8k |aal ds@ﬁrtﬂ:uﬁ:i& QediliGe abitkiBade tof (6O PbEIEt. This can
15 cross-linking of Collagen synthesis. Rutin is
thenwinderhyt spthl ipesitivelydehargedlregidued sueld asomgitine and lysine on the
roducts due to its beneficial effec

n the , .
subsipise BeRiifee b benelshyady R hses i TSPORSPIe RToHARYIBE Pentide bonds

B 3 PR B et
pern@ARisbbiarionloft iR Y&tice B thépriteandicsds $eisarily to release of

i ncluding capillaries.” However, when incorporated .
micromapselatest noldcotasul. atholssulen eitbeddedhwithin 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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20 encapsulated form rutin tends to react with other

i ngredi ents and oxi di zes quickly, resulting in change

of the original color of the fornmulation and | oss of
wORow/00248gi nal bi ol ogi cal activity. In order POT/IL2006/001459

maintain its potent biological activity and prevent

its oxidation in cosnetic fornmulations, rutin should

. ilized, .. aj.i 2 hal: S ' -

thus Bk 8 ad 1ot GRALAR ) PRATRLS oBIEIRM Rk Eproviding o
proldrPe@ SRR ofSipeCadtive ainbyedidt, d9et @pipestrabbpbiakfined, humber of

order to stabilize the rutin, preferably containi.ng a
hourhi gh concentration (about 7% of pure rutin hydrate

fromplant source.. | n anather enbodj ment of. t he . .
or B PRS0 YTE SR e gh Bl SP™R ot parasking effect of

undef &Sﬂfyﬁ Q:Io%cﬁ'cér' btk Yor! StdnSERPUOshRIIRAG leald o desirable scent or
Ratural “extract. In cosmetics,” a natural extract is

colo@ssuned to nean ingredients of botanical origin. To

be truly natural it nust 30 be extracted fromthe
r Tl devhnplogy of th@reseahdnvantiesuts bersdiciali #lgo dnytargeted drug

. signi.ficant MO 2007/ 072481PCT/ 11, 2006/ 001459 "
AelivERE RN S Aoy U bLITaet Sof G180 A BN} papdions. The
lIIlin?EE br-@Ghrd 2G40 qﬁ%ﬁgtiés%f' 2 capRRhti &R b &ftdinfeOky 8% AAPERionoffers the

the cosnetic I ndustry, can be used according to the
folloivive nhique, belbsfitsp (B fircreaxtdnstatitity Sort laeget snétable molecules such as
encaﬁsu_l ation according tqQ the_inventjon i

] : cl ude ..
insulin, edtoveag fobe wider sangeant d@%g@‘%}?‘f’é@l%m&&@ syeh e oral; (i)

. f. di .of t [ L.an, .
ccivly P RepiRGLElpRBRE, MBSl py, B SRRRR, b prgyention of
advefSRUIRRS bR cBp At @ MeBPéryQb tRE Qavdeh Site, 30t Bkdifiplealwdt anti-cancer

known as d i'goneric Proanthocyani di n Conpl exes or

chenfofi@shpy aduoigss ©rofntbioticgnt(v)t Heghlyelspegifivo targeting  enabled by

flavonaid famly and arg potent _antjoxi dants and free
complggPgafns dabumpaiang: oabehery PHE: rddiamel dngmditntt Kown to

o A L) R g 0 e s
(v) pleventicd | oM adtobfigst Seffe@pbbopicaldri@y @r athdr abiologically active

I mprovenent of intracellular nmenbrane exchange of
substanegsonut ri ents. The OPCs, however, are not stable and

A b8 AL bt bSeh SRR ¢ Foffnbl Al et ineredient can
be e?%agﬁ?%‘rt]%tflanﬁogéﬁ{}e%d ‘%ﬁnuﬂ?r%o%@?"’”%ﬁaﬁl, Gor SQUBIPRDEFhER the CD-

product is a result Cs ‘oxi dat i on.

contdERE@NsAlyMet 08mptiséPSeo hipeaofTDirogidues ¢.5¢ oprariepCD, two kinds
i nvention prevents oxidative degradation and brown

. of activeangrishiesite pwhich, diffende medlecwar wimer can be encapsulated within the

he, CD nol ecul ar,

sarneren ﬁ%bﬁé&f Z[%lxlr aqtq i_ﬂgq? 6181?&%4‘ o%ﬁie@p](fgt are. cgatagied with, the, Gh-containing

ingr edi ent s. of r mal ati a S r €S
poty B Sl P el Y B e eV oF S T aBbAeis
cont AR FA IR isVh dnlfa BRI VIR ThE sRla06+ fdllecal dsebiceenssulated by
t hus i ndi cated as an active ingredient for 20
the sinafier gofBtriegiduésn anti-agi ng creans, in after-sun

creans for reduction of skin erythema, in,

monsangraspeeioelthe present ipventing. Bieddbctontaining polymates e used as

sunscr.eens for preventid on. of i B JUN oo PRPRE S

suchg HRELT FBANC eafipSE SR agbi AUty asisturizing agents in

cosnRAROsH A& AatoloRRalicOlR@kERN, YoRekhMmpld, FoF edh@intiof skin or hair.
gl abridin, present in natural ext racf of Licorice

Accarding, toGhisbembodinient,ahé i) -anotadnikgpetyrhens are generally presented at
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25 beneficial effects on the skin due to its

anti-inflanmtory and anti oxi dant properties. In

addi tion, glabridin has whitening/lightening and
WOan7i0758bt properties, probably due to i nhi biPCTBR2084/001459

tyrosi nase and nel anin synthesis. However, this

conpound tends to oxidize easily, resulting in a | oss

of gl abridin.s_ orjgignal [ S ARV - .
@ cofisplafih o Pl b 05202 SRE, 78 Ksbato e bl veiehe of
the BRroBRIMgES and this factor is the 30 reason for

ex

reme instability of glabridin in topical

f dnnatethéronspect efuhe iprgsanh ivoendiops, thaoCD-containing polymers are
e O HOE ST ABO0S OIS0 L e ot Lk, ATLYLL N Hodients

! t i@ i anhifHMe nature, or are
e GO’ G RRGHOIE, PSRN Syl g, o
substhady Risbiusly enimgddibin agiheogs agetitm. fn eveorte prefedaticarbodiment,

of the glabridin, thereby guaranteeing original .
said activesingyedienig| copmiriserat dedst pno vigeniang Giglegicahagtivity, an odor

agenbob o BEoTineRd s SR Fh R REBR <fiye dngredients
e.g., \ﬁlngg% ?&Iﬁ‘?ﬁwﬁ‘nq %%E’m@:ﬁ@&itiéaﬂéi&%‘sr S8 & 12 @sheti¥p&Ematological,
COSTret! C a 0 |

ormul ations; and provide a unique control
pharfit@aial odnd Heobi fikligi cattive dngiedentsngipplicarie atdopding to the
upon application onto the skin, Thes

invegfiairichide, docexuplativ grop et hwited 4p, Prcamumgs dgseribed in US
therefore, indicated as an. Je [ i I+ .
5.6 it cheA LR e GRS Tef: ALIEENES ko Al Bhifed hro
and ?&d SE&HT S Iﬁﬂghﬁa%ﬁ@&i%idgr SR Bhd fRipouaidl amsicRngt against free
[ g%t eni ng %an Creans. In a further enbodi nent
radicals tbeh iasveitdaing; antiecaes axk-agirtes armui-photbaging agents such as

. encapsul ated is an i.ndj viéjual conpound i solated from . h
retingicragidpad 15 dspraerssirsRohand K eSIRGH SRS £ ,Oﬁéﬁg PSOTIAsis sue

cQungarin chal co . a o] I ;
e e
prevEABUOARE . lobd;avanRes whisk fara\dffRalt ®ntiseclvanindiqueous media or
and 15 proant hocyani di ns. It should be

unstablie eyss; aedntshiat hydratingiand/drpjasitizing the sigatim ¢dypeum such as a-
present invention may belong to note than

hydrorasyd. imorehy et (EEVTES 7y tqefa?ﬂsaxl‘ia?ﬁ% thg, ipigl barrier
suchifsoLerp BN g B dba PR, Sepi Bt oREnd HEA o1 ) @bquinone;

sunsClech@ 9581 bt SRAMKIAGY. agddths] presaddid iaadabactericidal agents,
enbodi'ment of the invention, the active ingredient to

suchbza sebstiptad iavthdhziobores psterronds; enti+vizl ang enti-caaecrtagsnisal
applicatjons, e.g. an antibjotic.such as, buf not _ .
[ Wit galto camhalia e shaslaied B St EEEL Be iy tipigepecially metal
E i 0 Azith ; . s bloachi
st GRANY DAL o BHADIRN 15 il A i o bleching o
Jurigh By &hglor eong6inkGicineaf theaktmi n i nfections caused by
bacterra, such as pneunonia, bronchitis, and ..
i nViteriinmghalf 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 vitamiri 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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25 the ears, lungs, sinuses, skin, and throat. It

al so is used to prevent dissem nated Mycobacterium

avi um conpl ex (MAC) infection in patients with hunan
wOoineriipidef i ci ency virus (H V). darithronyci RCILEEe)1459

orally, but expanding its use for topical application

opens new possibilities- for admnistration of this

hi ghl y potent .anti rJ. &l i e5S.:
and gl el G PG BREBE MR caP R Wohlols CRBeh6 EAFhEhed for
topicaRRba@hdiR T o RN} RES $Rlgatis (MR TMh&@B8 skiny didogder characterized by
degradation due’to hydrolysis in water- WO . .
cornfaion 760f il 'skif) 1 b @oh0004 38 neoandi i Agti-aging and rejuvenation

formul ations. The CD-containin ol r.s .
forma sl BVt 6100k @GRy ERSTRE I HEERT) i ¢ pmall and unstable

molegﬁ%:e&ﬂp ﬁﬂ%&gs&f ?ié%}?%ctgg d%:%ﬁ{ihﬁéfﬁﬂﬂd%ﬂoﬁ Qe8RS RighUSStential for

provide-pro e antibrotic from

chentiedrreg@idnaivith othdrsadletilevahe shonldttai stabitized before using it as an
fornul ati ons. 5l n anot her enbodi nent of the

activeringmedicnhin edmapesitionse Tnrgdensiosanjoy thegenetigiapstipets e§retinol and
el BT, AL @ LTS 00 AP R i st

pﬁn@@légéﬂoh?d bl %@g?dig% ?B;H;ﬁ?ﬁ&iﬁi&?ftﬂxﬁ% aelatibe ol feBRbL 89cthe CD-

til'e nat et1c conpounds. These

cont&fRipt Solgmar bE this thehtion Ppevitienapkastv seidtion ffor ithetabilization
cosnetic fornulation and/or to mask an undesjred odor

and giroischier. dhwpsnemsylased 1stingk aceprAing: foorthe | vgntion is highly

referred enbodi t,.t thve e.l.s : .
com i oify afpBes PL b st I fsPtRR s S C o4 b8 bsed in various
appliEHGald ﬁERJdin%} I WRRGR! Hahide deftal phetuctsTantin@ing products (creams,

cum nal , anethole, estragole, citronnellal, carvone,
lotionentshnmes  hidroneasks), i skieu gegeaherativn aberuilationsgphowrishing  and
~.geraniol, citral, and/or m xtures thereof. Agents
MOiS{ANS BsAMSBgt-aedredYtSel v used in topical

prroduct:s.. Twoieal |y . . L

B PIRAAL RS PSR TUAAE sig, et in s
yearsSuk TAY abfi@nihgmetait |dft Yosuivties. Bpecid fite aniodidanongoperties, it is

such as pH of the fornulation or they cross:react .
consigietdd tot benfei hgihe dtionidansfandhphatepretaction da . skimp pgaipgsiee radical

atack SR o TPl BT Mgl M o s
a5t "0 O R TS iy ke s
degradution d&r ist ansiableeint hqueebo welutival ievaedinden nbemal. 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 B, preferably as o-
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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In one preferred enbodi nent, the volatile conpound is
nment hol, a nonocyclic terpene al cohol obtained from
peppermnt oil or other mnt oils, or prepared

wOg¢ITtonzsl cal | y by hydrogenation of thynol. MBRTABIN0G/P1459
a white crystal with a characteristic refreshing m nt
odor, which provides cosnetic fornmulations with a

inve ftilogzls @Hgggsﬁfaegsag{a%% c?—%ﬂ'_o'gﬁgro?f bRG loanCBL MdRE AMviakib$ types of

mre wever, nment ho as a

cosmé@ilc%kﬂnmaheﬁg gdilens subdtgech pmdeﬂsc shmpcmsa ponditienamsdhair gels,
to change the original content/odor of th

e
hqmﬁ anake-ap iand make-apldissweoremeyeri andirdleasgabout 851 79p & sdtamin E

msnt hol eously i osnetic fornul ati ons and
iy pate ersg%[%(g?ag UpPE@PE %a(r;‘gqnon with ethanol. The

Pr&G f‘ﬂrfh%f %&Bogfn% tf1 Rtk iRF {it8m{Or Ak ifN8f uhdafurated fatty

ori gl na ron aracteristic odor and its

aciddedsentialafor Gkishedlihn kid gundtionalityh atsoi lngved ae iissential Fatty Acids
reasons WO 2007/ 072481PCT/ 1L.20Q6/ 00145 at makes
(EFA;t lintolefc aeid tandoalpbé-lmlﬁmc @ei¢h Je A taraine K mﬁﬂ’%ﬂfét@lnd oxidation

The CD- cont.ai.ni n rs at i
whes nGRAEE i EHEPGHY arE B bad nEp B i Epgitacfhmolecutar
FRbRLGH 'uh% Gibh @t a stable, active
oncaffSIh Wil OO KEbLAT R IR T o Lt
and bdurtask avitensof FeyimBssuitablet fooiherpbratian tivto wpistuitong creams,
whi | e mai nt ai ni the original 5 snmell, preventing it
anti- a@@ﬁwagé&fétﬁn @ﬂwcgbiﬂéftslﬂ?@mﬁgredi ents in the

f | on V. |. . ' )
e BBty e e 18 2kin WierPin-Sorutiposide or vitamin
P1), H@ o@%s HRiaBt0E nRAINEEFariids, hosHlg @RSt Yis an antioxidant and
i spersed in cosnetic fornulations vvlthout requiring
free triddicalssravéngelr cattoin. dlnel m‘ementhﬁ eflbdisc dugdiocids ebilgx %o control
an jngredi ent for oral,

crost Bokgast Eoagmy PP RS CR IS . VEleGk Appflae; dermatological and
cosn}egit%lrﬁgggu&g YeL 1S i’t@ %{ e)lr] b QH ots Sﬁltﬁ% gﬁse%fﬁﬁ%f%ﬁlthy skin and is

I'ng pre- er shave pro

well known for its potent antlomdant and anti-inflammatory properties and ability to
strengthen and modulate the permeability of the walls of the blood vessels including
capillaries. However, when incorporated into cosmetic formulations in its non-
encapsulated form, rutin tends to 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.

Tn 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
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In an additional enbodi nent of the invention, the
active ingredient to be encapsulated is a col or agent
sel ected fromthe group consisting of organic and
WO 2#9a/0Tgai ¢ pi gnments, col orants and col or ageRCE/IR086P01459
nat ural source. Col or agents that can be used
according to the invention include the pignments 15
chenfiéd]l "thhge! ' ARy %Iﬁﬁ&:lnd | ibGlatddMitbin® Xhe¥Bal ¥ntahiBE® for topical
oxi de/ hydr oxi'de, the colorants D& Red 21 Al um num
applitatien, f08CRepl? Walthd woesivatie, ind8d G e be used according to the
Lj posol ubl um ni um Bl ue #1 (L ndi

inveniqe pot Re(GHed Jresbal ?}@e&c&rﬁ%m@awﬁ% a&%ﬁ%{anlqnﬁwdiﬂvenﬁon |
inclufth | U bEEIee SH3 Efededulce R 20 Breor i

mekakn faknprefaetdsenbddineki of e iventich, e natural extract is

m xtures 20 thereof In another preferred enbodiment,
extraglied feomograpgdice, whichoepmizing ashigh wenians of irdanthoersagdins (also

oo Db A P A bR s BB i
el 15 SR AR R il svenses

redudisg the hands) effeots b UAC hidéséh. I bapdcal use angteheadvantage of OPCs

. aspect, the present invention provides conpositions

is a syhyandalnipcpersgnimdiped wrpadationn ehthel sbetpiianion!l nlevple and an

. CD- cont aj. ni Lymer of the jinventiagn., . .ln. o

impregb, 8 Toiteetiiine oo, mhetey S migigmpkivly, 1fg OPCs

howeReR\dre @bt sGBMPAAS bRTHiZe Pdg%lﬂff}'gdl', o ﬂén%‘)%%dtﬁ;% AP Bbht influence or
encapsul ated within the Cavity and/ or entrapped

crosswicadtionst atiCthemtingreidieptp obfy tepical Y@mulation. The brown color

corsf 0 S TBATETLL200PL 0L cpc DO i o opCs
oy R g ST SHURRN AR BATH bt Mo coto

develdpiicat, Shicearpedpilyittirit tRr6&peaiatign NhAdoPOtHTECD molecular
According to a further aspect of the present

encapstlasion rayerd ieteradtion ofOPCe wWiteether ingredients o§ thef foamulation, as
CD- cont ai ni ol.,ynmer as desgcribed ahove .for . .

well G giingnToss e rRauiG) reiguts of TOR i B siin Hoapplication with
maiffin) ARpRARM hifect, QPG En€ b Shdihioll O ol BENCE TogrSdiont for
incorpaiakibh g ahtieigingoshats, anafteledinvareymo fomadopded bf kleir ervthema,
] of active ingredients. This carrier, encapsul ating .

in meisieizing pod sevisrlizing pepdusdy, eangdcini {aelal fynecrpent Bor prgMention of

forrrulgiaa;igd .into various formul ations or

.be 1
W"’B@?ﬁ?@s‘fﬁlfi(?ﬁ 4PBAE "W h sui tabl e exci pi ents. _
ThiySan oG YrSHeRGa et Bodibh ehe BioRdalg adkive ihfPé8itht RNulabridin,

a conposition for controlled rel ease”of
presewatie matmablenbhet of linatiablkreotadiabedinngr edilamnos) knewn for its

R R TN AR/ —
o, P 0 BB P2 B bSO By e

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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phar maceuti cal and dermat ol ogi cal conpositions

conprising the CD containing polynmers of the

i nvention. These conpositions can be provided in
wover7ioous1l f orns, especially in the form of aqREFEE208¢/001459

aqueous/ al coholjc lotions, gels or dispersions. The

active ingredient-containing polyner is present in a
its o%ﬁapﬁdﬂvw Aid 19 h¥edeQelofitichl of dWB¢ BR¥wn color in ftfwlations. The

cont ai hi ng polynmers of the invention may be usef ul

CD-¢omtznimgmbelynedrs apip thec atdsents inventioni eeapsarigingfglabridin, provide
[ than the above nentioned cospeti

fields, oth : d
Stablﬁkﬁg-géeg%t" Bieniagpages | BRYoMorORAlpny eifedbe, lagpdin, thereby

. . | i .
oL S 136 ) T8 8 DS g et 6 oo
produdiTBRivieh? BevdlSpshent BE bidwr Solr\int fo@mulsfdhs, &eMEgHRAsable in a

o i ke trichl oroet hane or heavy netals, or can form )
widepbhisngrpare\iradly dispofsible axalt typessifansmstic Forkplations; and provide

trichlorfon (an arganoghosphorus insecticide) or with . .
o unigl 90l SeigesE of o drolgeieRLY eHYE dRgedient Gily fiob apblication
4N r : . .
oo IR0 oSS el SRR PR, WA onb B v, thereor,
indicstied|ae Sinedctivefingrediv dul eftiieninyechoail \andridti by« ragplileliyiag creams
30 chol esterol nolecule is easily |odged inside the

and seripns; jaBl-spptsttreatoent Esmulpsions phd dightrsingApmd creams.

2007/ 042481 PCT/, 1L,2006/ 001459 .pol yners_,are r.enoved | :
| vfn i ﬁalbé)la.lrpgl% o1t erd.ggt_?ﬁ‘[@nh eﬂ'lef 618}_[:]% suebstance to be

encaﬁﬁlh'tétfﬁsta{noiﬁﬁi\}iﬂﬁéll’(#ﬁnﬁdﬁﬁdqmlgﬂeﬁyﬁ%ﬂ at { 5&%ce such as, but not
vol atile or unstabl e ‘conpounds and to reduce unwanted

limitddatol ecoandriagawhalcbhe os tritavgnadd deldéctedfronpthel @sup gonsisting of
fragrances can al so, be used for other_purposes., For

flavags, Afgseaolss iflayonelse flamoness tiiavanapesy dsgfiasvoses agnthecyanidins, and

.to a 5 controlled contact with funes of
proar, %ﬁﬁ%%snpounds, wher eby the active conpounds are

eft SIRRRE Ye AndeREoRs kA thcive hﬁ%feafeﬁt GRE @V tid BRsent invention
Then, the resulting encapsul ated product can be added

may hadofig bty inose Sranpereecatggory s defised heysin dlvissrutimg defined above as
.. _capahle qof rel.easin he fr.agr.anc ring ironing or
vitam 30 1 o eOrigy 35 eibRS SlFbIEny G the LioBiR deoneyRact and the
k:?saéf" : into the cl-othes. 10The
proanpre g%it% [ nvetﬁ?ig%%%ﬂﬁ%c%i %es?ﬁi n anot her aspect,
phces sdditibasl pirtddimas bheh&hnoomich, nheJadibley Rirsdiehi to be

the invention. _ In one preferred enbodi nent, the
encapgplatadsis acphsmaseyticnl fagest fos tepical appivatipustel o renodntibhetic such

R 36 e BT e PR e i
or Cla&%t%rdﬁ(ﬁh.@la}ﬁ%ﬁ?npﬁcgﬁ & Qéé}ﬂi-gﬁtﬁ&icsma&%fl@%aﬁggiogs u&g(}i/ to treat

odient , prepar ati on of a nodi

certathénfeationechizetl Byybacepincecent paéurnosiapbromehitishyod xfettions of
groups (-OH) at gigzition 2, 3 and/or 6 with one or

the eggsy dungsnsUusEsl skino s threat| dbtadse fs gAed prprevent disseminated

voeohnAEHELE ORR, g R 4 L e S o

immuBbd&HiciéncyO¥irnd SRR, CHARRRIY N i Bsd offryCH &b¥hding its use
preferabl'y phenyl, and mis’l, 2, 3, 4 or 5, as

for toplispl ep@litation opens new possibilities for administration of this highly potent

antibacterial agent with less tolerated drugs such as the tretinoins. Clarithromycin, as

many other antibiotics, i3 very sensitive to degradation due to hydrolysis in water-
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20 in Schenme 1. The procedures bel ow are suitable for

all the three CDs but are exenplified for f3-CD.

In a nore preferred enbodi nent, the 6-hydroxyl group
WO0i2807/0@pI8iced wi th an amino group to obtain tRETIL2006/001459

conmpound nono- 6- deoxy- 6-am no-13-CD, herein

desi gnat ed conpound 4, as depicted in Schenme 2. 25The
contnGy #FfatcisCOHeCDLabhtiRIrk ipdlyindts ‘ ci

can be prepared according tgfgngt hyg%ls %Mﬁﬁﬁglﬁﬁﬁmmy o
are specifidadly dsenlqpeed ascatdBiy iddhe iinvenSiod, fe8iodAal ausebgnd provide

other synthesis,protgcols, e.g., as described, by ..
Protgshiono o Lg&eza“é‘i’l‘gl‘% ,gﬁ@gdk,gf%%@@%, 0di5€G g hWalsr-containmng
fi , 1991. According to a Mre preferred
omglgrabtg;gisrrent, the derivative 4 can be prepared by

r elacdniotger @nBadiwhmt ¢f the invenesh] thbapibe alpradibteto(Hechpsulated
. 30 chloride, TsCl) to obtain the mgno-tosyl-13-CD,
is ameder {usesliygAapleasas mstsahdgent selerted from the group consisting of

rasrgives, RERATE GROR b CaPPRGSSEy<tl FFde B, and volatile
natufa8hE is?nﬁ@ﬁ@?kiﬁ%oaﬁds.%sé %%&%!c‘aﬁ l:%ftfs%ﬁﬁg ggﬁgﬁteﬁ R'Leé?ant odor

derivative, for exanple wth triphenyl p

to the lcosmetye Edreivigridh endron o atisk enpufdesifed Sdhesothkr components of
According_to an alternative enbodi nent, 4 may be

the fgppuiafen. b paprefgrad embphinerinthe aetive substpep ibyansessential oil
' it trated.NHAOH .sol ut } |

TR A T A,

cumih&p! aﬁ@ﬁ@lé’,\’i‘ésﬁ‘agé_yﬂg}’ ARG eRE], NArgsRY AndRh Ok QEIE}%ﬁééL%, isoeugenol,

conmpound nono- eoxy- 6- (2- am noét hypam no-
bisablobol ecamples| geranied, doahandr mixAsedihpirestfed i n Schene

3,,CDis reacted with tosyl chloride, and the obtained |,

me M Hifh PgQICBT?EeI‘EI% Ar¢ sudelyqused i topical products. Typically,

T
instabifity apddrapepifef @ndetoe Rl 45851 onhs fomatilhiied ofhey cross-react

.. herein termed "native CD', is directly bonded to a
with fqther drgrodieptsgebuibe oformulaiimnt. i Bomlthesedecagonsypitofs apcessary to

encap%_ﬂ]a@g tﬁi%ltgfpé %rfalﬁg]ediélfts. &l’?er ot ro%%p&?%&é/&%le%u?arr gncglr)sulating

CD-containing polymers of the invention containing a fragrance are developed

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 menfhol
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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15When t he backbone polyner is a peptide or a

pol ypepti de, the CD- containing polynmer can be

prepared using one of three alternative approaches or
WOrea7rozis: - (i) covalently linking a natCFr4LIOD/1459

nodified CD to the free functional side group of a

di protected am no aci'd residue X-CH (COOR1)(N1112.2),

: : AL C :
that BREEI ANRIAG 8 1060 Eo IR dBRaPHRONLT TRE CD-oHHIsAR Polymers
encapsilgting thehchddiofeht peestit imvenom argdodtetdsy,aprowet ttesmenthol from

. depicted in Schene 4,.followed by, deprotecting the .
oxidgimi 3l Walntaint ity e osgabopGEEY zafley Jaemsperstigny intphsosmetic

form GG RS, A B0 BARRERYY urnfE RRBRE veoctina
smelﬂf%)@gﬁtfi%%qt %&Hi FeBEfihy WRhO chn%‘i%ﬂfegfsu'ﬁ?tthQn@rmMaﬁon and
S| ae S O a esire

gro amno actids o pepti de,

© provibigy pdphi destorg gerstem’c@dinghatfect wsors hpplication Sehsdm. The CD-

6., For a pol ypegti de of 300-400 amino acids, this . )
contipiggpAlymsys ares homopenesys¥odispersed Al sosaohs faanigtipys without

_ g _ O L ¢

requ i BRELCSE IACKBRTE B, fersthl IBRUP I I8, il for or

hygidilee€ars; €3 RBYhpa§es PmehtharipSEO NEin{der@M Mddastsd cooling after-sun
derivative to give the correspondi ng cont al ni ng

lotiont, pelming eresnshuiue feshiBgheeea afftr-shame phathciss
syi tabl e for the preparation 30 of CD contaj.nin )
ol g¥p&9eift cﬁm‘EFﬁie‘E‘Snﬁ(‘}"fa enBIvERligh 16 e gredient fo be

encaffLEL 3934 e VoS oR eth oo, e Fap, comsiing, of g and
inorghi plg@entsy\Beloeins aatolof apdifts fivinnAatesi]dsutce. t he

o:ciycgopepti de is covalently bound to a CD residue i
t fradoyagsnts thal wenihsnededsacgerding dp the inventiph pneduée theopigments

of am no i ds, can be effected by bl ockij t he
carmfie, ik xRS B LR0Ry RISy 2rds PO Bl ANEL R iy, polorants
t { ' :
D O L R T e D e L iposolubl,
and Alvmtieato MBlugrHlgindige Gaaide Eakenribome prafepedrenbodiment, the
converted to_an ester_ group e.g. nethyl, et h(i/

pigmendy - Blaniym glioydaApsed de dighten other piginents an

formulations) in any one of its mineral forms anatase, brookite or rutile, or mixtures

|,
to lend opacity to

thereof. In another preferred embodiment, the color agent is iron oxides, the 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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Deprotection of the a-am no and a-carboxy groups is

usual ly carried out under conditions that depend on

the nature of the protecting groups used. Thus, 10
woRewnzeasxycar bonyl and benzyl groups are di s@pCAdRGY1459

hydr ogenation in the presence of Pd/C, and t-Boc

groups are cleaved in the presence of trifluoroacetic

acj d at.-room.tenper [ T L Ayl . :

¢ o BT S GO Mo BE AT b S rgyidese gpsmetic o
dernf@M8Bich] €8inpBSition édiﬁpﬂi’iiﬁ% SRCACtRie SRt WAtdpsalaed Sethin the CD

( Na sol ution or concentrated amoni um hydr oxi de

caviffyNdd@d)entrabped writhin $RoCPrentaninigqolyaar.be per f or ned
according to apy suitable ocess known in the art . .
£ ORCEIPMIE BORYHEF [A5B65t . ey PIgReRtGINERYAerd SaIckis provided

e gﬁ) i 0 Qﬁé&gﬁy QP gdrScontr 1 f
Conspr o?e‘?zﬁé , _?Cﬁ’gls coﬁté(g%ﬁl%ﬁglst A |rdeg§| onfofcﬁ)onepotule ere ca%e ©
wateRORb1HKIE BRUhSAbRMEtvBagaasur e of the pol yner

synt hesi zed. Honp- and het er o-pol yners can be

obThe oarvicusf e irtventiams polatism Hat opprafascdbBano-14aie standards
s 554 e oy RO BB B g, T
carribf)t 519&#55\?1‘3?{1@ ﬁaﬁ%ﬁrﬁﬁ@?tdfo g)ng_abi? hmdRd LERENHPEGERS, can be
pdl yimeri zat1dn redction conditions such as

formutnednits abtions ffrntulsidmeat cantpsitioraatongnvitle spitatde ex@pients.
and stirring rate. When different am no acids ..
ar Bhusppaaspeding nta He fygheimaspecat phbriher B¥eaiion, aa pfompesition for

consel Ty B 553, 7 ISESYBROALEES i provide,
comSLATb P It SR Hpaane) gl o

withined €Dopeafibinites pobneersepar at ed based on their
nol ecul ar size or weight using filtration rrezi

ns wel | .
k n@wrpnothat n fUsther apsnsshy #eF | PESFRh Wrepiday olelatgy, To  cosmetic,

pharBEEERIEL Wb bRa! CLoRBoBEh Eirbthe Chel (Gl gBntaining
polyfRAD baNRe SHontidiRl TGB! dstesosadtisngare 181 pieidadhye vafious forms,

ecul ar 30 weights are isolated depending on the
espegiallp is thesfonin efagquesnd paagueoupiglcoholic lotions, gels or dispersions. The

. 2007/ 0,72481PCT/ 1L.2006/ 001459 . I n _one prefer
AtV G BT IO CORTARIE PRITEERCS HRGAE A PEPTRRIIb A4l iy 50% by
wei f:pti de or polypeptide is prepared according to
thod (i) above by a process conprising the steps

of Thd ICD-RoSRATINApAYmBL 6f €t TRehiion ephyabingefitl inemsnmber of
one of the hydroxyl groups at 5 position 6 or 3 or 2
appligptionsairf aveidegpage of diglds eitben bgnithe mboxgmentioned cosmetic and

5t b 1, B Sy AP o o
empl'fgég%g %ﬁf%ﬂ%ﬁ:ﬂ{g_l' brotREGS B R Xa® @ﬁ@bfﬂivcl%ﬁhﬁiﬁilhii@ inside the CD

covalently linking the
cavithediokiceebraburalsdilsi tiehfarnethann at hgagumetils, ®r can form complexes
di protected am no acid. residu '

with gtfbde trsie sehstanses.ieeiichiaton @gﬁt t?rﬁféf(l)r ¥ %ﬁ%@pﬁde} or with
sew%é %?urci)g%x anr?eﬁ:ncfn% %eg%e%g&%gsﬁ%hq

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 fesidues, then the
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derivative; and (i.v) polynerizing said CD am no
acid derivative to obtain the desired CD- contai ning

pepti de or pol ypepti de. In anot her preferred
woeiedtsaent of the invention, the nethod (i) PEBEL290G/P1459
carried out 15 with a native CD. In a nore

preferred enbodi nent, the nmethod (i) of the present

polyi@Metd 9Bmboed!SRAvING" bEINAAPE OUMEt £20N 185d. COtERNRIAN aplications
onopepti des. 'More preferably, the peptide is an
includk ithe pbibity te stabitirei wdatileforginstahid eorapouhdShndrio reduce unwanted

aspartic acid-CD nongpers _such_as the herein
taste%@@ﬁgﬁkmdm%mgi ﬁagfgfppf gempleing CghGARaHso be used for

ot R EAGE b IHLTE" s €D AR e xposed 0
contr@BEH @enfakt WithToMRs BY a6GVAL&RpbOYnd! WhEtdby tBe Bafive/Corkbbunds are
or nodified CD directly to one or nore functional

entragpetd ogrengppsuddted mvitbinathied€otavtidesThany thepeswding encapsulated
' ol ypeptid r prqQtein chain. In a t,preferred

prodiinéih Reriddctiie RIS oY PRPST BriE. RBIchoPIogRH fsgcapable of
relealfB ¢ FaBOincBl Gl HORASHUATHACR AL P BB hOypieal clothes

dryerCinasleaking ihe Babiapeptinidabe clotheset anot her preferred
enbodi nent, the present invention provides a process

f drhepprsgerdiingendian pupidese imenether awpecs preedsses fariprpducing the

above, conpri Si t he st.eps of: (i)
CD'%PM@%%&%%HN@B 2% descri bed above;
it | red roost . J—

{ (o DHERAR DI b B o L g s o fication
of the €3 grier twitf bomlimgED-afiinctiondi sidedgrmoup atfi anearfimp; acddychs depicted
WD 2007/ 072481PCT/ 1 L2006/ 001459 . (i) covalently .
schematigaliyginaSehsanss &3 pyein Ehus; gecardingt ool prpfempd embgdiment,

e RSEENCHPAEEHER B0 S5 SR LOLLR s g ox o
hydr&U Rrb i} ('(-OH)feft RsAIA, P akd/of B8vilPoAT0R théieifinctional groups Z

conpound (a) W th the free a-carboxy of the CD- am no

selectedi fitomoyiidy nINHEH1)pNGht abH, +QECH s CQHCEOE(O)(CH,), COOH, -
NH((SIQIZ ;@d&ﬂ? -8&83%éﬁ5mNH , halogen such as Cl, Br or I, or -OSO,Ar,
wherein Ar is a (C6-C10) aryl, preferably phenyl, and m is 1, 2, 3, 4 or 5, as dépicted

in Scheme 1. The procedures below are suitable for all the three CDs but are
exemphified for B-CD.

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

The mono-aminc-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, 1990D,
1990c, Takahashi et al, 1991. According to a ore preferred embodiment, the
derivative 4 can be prepared by reacting f-CD with p-toluenesulfonyl chloride (tosyl |
chloride, TsCl) to obtain the mono-tosyl-f-CD, herein designated compound 2,
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I n anot her preferred enbodi ment, the di-coupling
method (iii) above is carried out with native CDs.
The di-coupling nmethod (iii) of the present invention

WOi207972#Br abl y used for the production of PCT/IL2006/001459

CD- di pepti des, nore preferably CD hono-dipepti des,
nost preferably 10 the f3-CD-d u-Q3 u derivatives,

1 by 1 | i INPERY | S Mido €derivative (herei
oo e b A S of et oda 1 aaih 0 e (e (herein
compdumdaf), nandicedudtidndef i that azido iderivhtieg,nést byampkc tiithg triphenyl

an a-amno acid selected fromglutamc acid, aspartic
phosphing/NHy shuse yoeldingthe meno-spunofr-eled dbcheme PP aficeording to an
aspartic acid, inthe L, D or racemc fogrmwith a
alterppiivevanbrdimsat.i4 pscs ohtaanedofgerihe Ton fasmmangdasys-CD 2 by
] i I i .1?) or di met hyl sul f oxi de
reac%%@%éﬁ%g&r%éﬁﬁ?@%& P%Mf—"_}%nd DMBO in the presence
Ofln%&ﬁﬁeé&@ﬁeﬁ ARBYMERILNGAUORSH ST BSCD s replaced with
di cycl ohexyl carbodi i m de ( ) ahd a catalyst such as
ethyldadiliaininoy begamipr i a@ol eolfthidBT) thepyréapeund  mono-6-deoxy-6-(2-

_ 4-di met hyl am nopyri di ne (DVAP), triethylam ne or

amingetbyl)eminorf<CPe hercip dedignajed epapbynd & Aisetepinied il Seheme 3, p-
Stirring.at a tenpperature between O0C to 50C 20 until
CD i ﬁ@a%%ﬁw%@%pgﬁar&esa%% %%P@tn@m}o-m%’ﬁﬁp By i§fhen reacted

. . j re. i fi r . i . . .
with FA AT G bR, hb B e R L Prgioctvanc, iedin
the COefdratives IS recrystallized, preferably from water

or wat er-ét hanol or nethanol . I n anot her aspect,

t he amotiee rprefamesh einbodimantj de simowdificdnChy hacdid-t@Mned “native
»derivatiyes, which can_be prepared _according to .
CD”, S AHEALY BORea § eF Fagony REOT g bA s ongl S gheypeof an amino

: I s ' i -4 erivative is a nono(6-
acid am oéﬁgﬁaﬁoﬁgﬁggﬁg@ggﬂd}cﬁ extrin covalently
| iwikgdthe Badkidené podahéd Bna BELINRCHR a Gilypptider aupCDocontaining

the functional side group of an a-am no acid selected
polymergandemaepared asing ongl eftthrgeligenadivelapgronshes gr mstheds:

1 SR e AP B (05 P s

gmuﬂ;g%?/d 7rt2>é}§fléfgd£i/1 %E}z%%%? oE % ﬁfhesj,éécﬂlfbcl)%ﬂ{é}’n@otlfhge"irj5 , Bhereit{ fhe amino

acid mapbdiaspatic achk ghnbhmic adiddscERedsrbsiat, lysincscysteine, and the like,

nonQ( 6-am no- 6 de,oxy: cycl odextrin_ covalently Ii

to giyp aﬂ§eﬁ &1e-a5y8pt pe dOriNpliver suplapictedelty yrrbiemsn Qilf-?’gﬂowed by
depro%%c?@gq{é? &Eta‘frfieffl Heﬁ%ﬁiﬂe@ndﬁé&l%n%ﬁh%%%gné I Eiv%stﬁg rcEfrgsponding

_ am<c acid,” Tysine, 7tyros “tysterne; "
CD-céﬁlfahﬁﬁ% pgﬁﬂ(ﬁp&' Pélypstidy, aé sibiviein $BRERe B; t he a-am no
or bot the a-anmno and the a-carboxy groups are
pfiok eaxadehtlyEgeafingsa oftiva € dernodifiedeSDadgectly to one or more
- ted by th d in i tifjed 6, .
ﬁmcti@?lgﬁ rgi%g%oaps 3&' an:tier_loC gci guol} 5? c{é(se{rgé rfaelpggg, ijofygept?c?c of 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—ca;rbox{r 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 '
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These conpounds are useful as internediates for the
preparation of the CD-containing polyners of the
i nvention and can al so be useful in cosnetic or
WO0@e¢7ta2481 ogi cal conpositions or for fornati oRCHAL2006/001459
i ncl usi on conplexes wth active 10 agents for use in
t he pharnmaceutical and cosnetic industries. As
) < qt 1 i d- lep.i i o .
Dot B R Seid g IGs RUR b Tt gl Bhay 48 %, pisopeptide
is costalently @otied twh CIanestdwrcihebu@h itkefunviddnal eRlcterbp. t he
di protected aspartic acid-CD derivatives 1_12 11; the
a-lggwrbmymp o tageine cecidiueambe edisicteddry Atarking fhe peamino and o-
aci d-CD der.i vati ves, 14 and 15, r%EP tivgh%; t.he b
carbeih §FHPSpY RS APREPFRCY Kae R B hei At CB'We 'y 2MIDR £T9Ep may be

blockd bt M BuBTpLRLEB ATt Bibef S BehnloRR el protseting group, and
the feceparibdxy goug nlly betovaitedes a 2sepdraupsqg cinethsilyethyl, fert-butyl

These derivatives are depicted in Schenes 8-10
or banaykesier. Wil e reducing the present invention to

i A i L ARSI b i o e
condﬂﬂﬁqs%c L&e?gr?& Al N A% dofzgh?c‘ eél%?é(}% f(r%%gh s used. Thus,
aspartic acrd, glutanic acid an ySi ne plgo cery :

benz9RFFEADBENYE At Berizvl ihelips 28 Widpladedrbyehgdpgehatidom Bk presence
active agents. Since these novel conpounds have no |
of Piy€ptandizeB oo gebups sy cloavedon taf peasered of/triflusreaessic acid at room

N IR TN
sapoﬁﬂtc'ﬁtié?ﬁ @3 thd g%séﬁ&”@lﬁ E%QE%SE?%O i 't(:]l\é CHIF $61ufi®n or concentrated

out degradati on. r aspect !

ammonitine hpdmix&tt OYIOH) pslesient i nvention are derivatives
conprising two residues of a CD.covalently |inked to .
olWlywrdadicn efn §p Reatrmedacgording &e any syipblegprocess known in

the o i B0 PoL B2 Aiona EFI% 0 DR PR e fajgo or the

' ' | .0j N . or .
a-catR SALE0 S FRRRBRE B oL The direction of I BR mation
and e GaRiret € thd) pflymeheRBthklized N Higo-2 AR dhéBR-polgmers can be

nodi fied CD, e. g. conpound 4 is reacted with a N WO
obtaiped nsdzILE HRGT/ (ilpoedraiu pdopsso Idetreshiting polrweds identity and

.g.,.the protected. glutapm c acid 29 , thus abtaining.
lengtfj e mﬂ%%@lgeq? & tie. Kb G ofopning puds Jtrgigeed nto the
: ¢ ctjqgn 4 “dhe dis 1.NO b:d.. der '
react P RN ol dBEAE P 8P ol AR 1Rt CBPANALAY Such as
concérfirdtiRacifate Yédctadid) e tionatepbedug sidsireingahutk. 29,

thus obtaining the N-protected di-CD-amno 5 acid

deéWhemtdifferesp aming aifs ere criplayeddaishe palymerization process, a
S LA bR B petep et DL g s

In th%l ) Eﬁi‘atﬁfne%f ﬁ@fﬁ%@@ﬁﬁ@&, benlife of Hitig dfidare obtained. The

rivatives 28, m an
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 baving a given range of molecular

weights are isolated depending on the pore size of the membrane.
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The invention further relates to the di-CD amno acid

derivatives containing an active agent encapsul at ed

within the cavities of the cyclodextrin residues and
wowoa7ms10 the cavity or pouch fornmed by the PERITR2906/001459

acid and the two CD residues. The active agent may be

a drug for use in pharnmaceutical conpositions or an

agenénd prefeis&l bMbedisHaRl iof s peEREmEhobming al CPratitaitg peptide
These encapsul ated products are stable and will not

or polypieptide isroteareé ageayingato wethadn(ihalaivei iha prorsys gemprising the
not penetrate into the skin and thus may be useful,
stepg exanpl e, for encapsul ation of active ingredi ent s

Of(i)c‘gﬂa:gg: %ﬁpr 0 a'éf)%}sre‘i’i%ﬁ% %tpl'é%%%n\éadf the gﬁﬁfy? groups at

am no ac
positi@i 6\02t3 we3 with 4 ﬁﬁimeh}ﬂ%roap selectedt hame Ny sNHACER) . NH,, -SH,

i ngredi ent be used for all plications as
O(GHSsE 63, HAENEBEbICOPEE, R g6ROHMORO)CHL)NE, -Br,
<01, B POt S Time PRty el et HElg fr 2Por 5

h I egidef
i m’g gm@lﬁﬁﬁjd Qﬁ]f]fli}ﬁ' %@ mbafi e GUafd vesidef fidtfional group of a

ntion ntermedi ates will be presented by
diprotduged améspadd mmdwmtﬁomnmﬁﬁbmmomdmbﬁdnmg ding to
the follow ng List of Conpounds. The formulas, of nost
of(ibhelepootpeling she ppearinen anior29-Gebenesofg said 4iDamino acid
d {]d of the description, just before the References.
etivVEiYe: 490 conpounds 1. 13-cycl odextrin (n-CD or CD) 2.

15 =it [ | . _ | t 1N . -
Ry Bofiassf R ©DIGRARY| RIGiviioe Y6 AHEK! HeMdesired CD

contatik@peptide eppylypeptidedo- ( 3- cycl odextrin

(nmono-azi do-CD) WD 20Q7/072481PCT/ 1 L2006/ 0%1%
In another preferred embodiment of the invention, the method (1) above is carried out

with a native CD.

In a2 more preferred embodiment, the method (i) of the present invention is used
for the production of CD-containing homopeptides. More preferably, the peptide is an
oligopeptide comprised of glutamic-acid-CD or aspartic acid-CD monomers such as the
herein designated homo-oligopeptides 24-27.

In another preferred embodiment, a CD-containing pepﬁde, polypeptide or
protein is produced aﬁcording 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 (ii1) abOV'e, 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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4. Mono- 6- deoxy- 6-am no-f 3-cycl odextrin
(nono-am no-CD) 5.

Mono- 6- deoxy- 6- (2- ami noet hyl ami no) - 13- cycl odextrin
wOo(0eno248t hy| di am noCD) 6. PCT/IL2006/001459
Mono- 6- deoxy- 644- (benzyl oxycar bony0O-4- (tert-butyl oxyc

ar bonyl am no) 5 butyryl am nol - p-cycl odextrin 7.

oL )M RIRREY i D Wl sRE KERLIRAY 2P0 8 @ second
diprobderst fmeeyd ﬁ%ﬁi’c@ﬁé)ﬂ)ﬁﬁ ¥eaeQNTD-amidd £54 d%%i%?%d

rbonyl am no) propionyl arni no]-13-cycl odextrin 10
9(B» (dwmpking dhy deacboryriine Jf( the rCPedminoxacidcbompyuadi(ap) with the
propanoi ¢ acid (N-Boc- L-aspartic acid-I-benzyl

free es%aéqusw Wisn §-L8-amdng yackd Acoropernyd (ﬁh)yéar@binynlﬁhm desiwed CD-

but vI.0x r bonyl am no) (butyryl am no
contag{nﬁ%R %ﬁg o] 0-cycl odextrin

N@ﬂ%@ﬂﬁ? ohbd éﬂ%ﬁ%ﬁbﬁ’ﬁ()ﬁ HP@ J}i}ng?’m%{lﬁ)rdt GRYANORY carried
car bonyl arni no) 15 (propi ony amn
out withmatieg &idso] - (3-cycl odextrin 12.
Mono- §- deoxy- 6] 4- (benzyloxycar bony1l) - 4- am no butlyryl
y

arRsimoupliag garthed (i) pd the present invention is preferably used for the

_ Pmddg?@ﬁ,og}]@ﬁoéﬁ ﬁ{aﬁ;‘es(i g&&é&%%g@y%ﬁ%%ngﬁﬁpepu%es, most preferably

the B@Bfﬁlﬁ ARPIN SRS, ﬁlzwg?éfp&iggé\‘%de '3%'911@!%4

(butyrylam no et hane)ani no
Mim mrdie geebeyret 4dn i duimeyis o eathyds Y D) and- @iﬁ) ﬁ@ step (11) the amino
] égrom onyl am no et hane)am nof - p-cycl odextrin
acid- n@erﬂzad@’@ﬂy @tdined rtiyorepcting tasr o-dnuiny latd saiebtexiy&am glutamlc
I 3;: .25 c cl odextrin_ 17.

. but
acid, Rk Heio B Qe ainiBe U S e AL By €6 AIRARG A, in the
L, D 30)raBiRR R A Q)naive Ve 298X64d BD in an organic solvent such as

dimethylformamide (DMF) or dimethylsulfoxide (DMSO) or a mixture of DMF and
DMSO in the presence of an excess of a déhydrating agent such as
dicyclohexylcarbodiimide (DCC) and a catalyst 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 a—amjno‘ acid selected from
aspartic acid, glutamic acid, lysine, tyrosine, cysteine, seﬁne, threonine and histidine.
Examples of such derivatives are represented by the compounds herein identified as
10,11, 14, 15, 18 and 19.
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18.

Mono- 6- deoxy- 644- car boxy-4-(tert-butyl oxycarbonyl am n

o) (butyryl am no et hane)am no] -13-cyclodextrin WD
WO2000/B382481PCT/ 1 12006/ 001459 19. PCT/L2006/001459

Mono- 6- deoxy- 643- car boxy- 3-(tert-butyl oxycarbonyl anm n

0) (propi onyl am no et hane)am no] -1 3-cycl odextrin 20.

o_ - - r - - - . . -
g/gtﬂy?%tgﬁr]oﬁﬁ?ggﬁ%%1 *g%?()énﬂn@@cﬂg(liD derivative is a mono{6-amino-6

extrin

' deoxiiyelditestieik yedalentlyr Bimkyd 3vanithe 6-position CD-NH- group to the

propi onyl am no] - 13-cycl odextrin 5 22. - ) _ . .
functigad-séded gmnup- 6F b -cc-amiiox poid- sehdoter] flom psgdrtieiasisl, glutamic acid,
., ethane)am no] - Pcycl odextrin 23. . . | ) .
lysingiysosnelcaiFiey, SCEaeHbrspIIncandistgns phRLATR Me@-amino or both
the oggﬂnt hga;tn%e%qua h)%ocgég;w)c %r%&ﬁsﬁ%rrgﬁgt_e&te %gmples of such derivatives are

B e L

prihese phgstunds -afSweyfil edeitaringliia?ss. for the preparation of the CD-
pol y[ nono- 6- deoxy- 6- [ 4- car boxy-4-am no (butyrylamno
containingn Pphmners) oigéxecymrqg@@m an%] cany also be usefil in cosmetic or

derm R 2o 8 SR S H GBS iRl B AP AT active
agen%?fgl?ﬁéé flthe ?{r}c o&%ﬁ@ﬁl@f@’dﬁfﬂeﬁehﬁ&}sﬁe&' bi s(6- mono-

eoxy- ( 3- dextrin) pentanedi am de 29.
_ 4-Acsastatedy abiove( tlee hetyuiminoxygidaGi aleyivatines ob they irivention include
acid (N-Boc-L-glutanm c aci ch .30. L
the follpwing dstivytivssy dhe sHpiptesieh @fuinmingeil-SC dotivalivesebg 10 the
. -0- 20 e . .
diprofSyiad et A RSIesivgivss & Ledhe parmhpstPiiogsd glutamic acid-
CD %Q%Eg% | a‘fé,h%%ﬁ' dQivHR08s §29R0°Ys, Wds St eAS th 'oMldmino protected

glutamic acid-CD derivatives 16, 18; the o-amino protected aspartic acid-CD

derivatives 17, 19; and the glutamic acid-CD and aspartic acid-CD derivatives 22 and
23, respectively. These derivatives are depicted in Schemes 8-10 herein.

While reducing the present invention to practice, the inventor found 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. |

Tﬁus, 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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32.

3-am no- NI, N6- bi s(246- nono- 6- deoxy- 3-cycl odextrin)am

no) et hyl ) - 2- oxohexanedi am de 33. See Schene 12.
WwO02807812486ee Schene 12. Material s and Met hods PCT/IL2006/001439

Cycl odextrins (Aldrich) were dried (12h) at 110C/ 0.1

mHg in the presence of P205. Am no acids were
protedddiandao factdn Akdrihe hprofcpipghnarkicubcid 28 ,whoe dbeaiding the N-

Wit hout WO 2007/ 072481PCT/ 11. 2006/ 001459 further .
protmd fi-eR-poino acig- @m@ﬁﬁyz&mawrptﬁcﬁ@n (emdarto the di-CD-amino

BV T v A———

thh%sq\ngr&d&eééa SutdiRr ache ol inedd boRinidY khe ?@?ﬁﬁ&&e&%@D Amino
of anal ytical“reagent grade. TLC vvas perfo

acid sletivativer®, a6 depotpttidesadic the ki-CD-getin® BciE2iptivRli® 32.
plates (Merck) with 5 Et0Ac: 2-propanal OH( ao: %N%tler .
71117P1§f‘2173(’ol3 ogimenta| thet $irBrammecsqid. 41\"@27@ tives of the nvention

e e R R A S,

ethanBlveaith Raddalads hofe- dlm%@%&dj@&n}%ﬁes containing an

spectra were recorded on an FT-
activepgrent eptupsulatdewithin hal canitiesabé majcyﬂo&qmngumldum end within

the RIS BEISh B Na g B e 4] xeHiyess The active
agenY‘?ﬁa oﬁ%%z %efé)r%cse %ﬁa&&%@d cgé@gﬁltﬁng' orsc}fpﬁglﬁﬁ'fﬁr use in

cosniefie - cﬁ:rﬂﬁﬂ?w oi@aBptdiRcs3 Thitsd ghﬂhﬂ&)ﬁl tod6cts are stable and will
synt hesi zed as shown in Schenes and 8, as follows:

not upgexgn) pls;emsh dsgmdation.odpaddition, they do not penetrate into the skin and
| d
thus i, B euﬁe ?for ° etiablen don cncansgliohoor acbin kS of suntan

| ; kel ds her noret er
Com]\%% ar ge ﬁ%ﬁg c{g F@S E%Fflh%ﬁ?%&ﬁ]gt rate (50 g,
44Imﬁ—ﬁmadnﬂo savidit depivative® Hyg tieadplwegody) with sheii antepsulated

hydroxide in 1.0 liter of water. The_sol ution
mgreétqut ey dhe BsesCEom allrannbisationos asgribgddhorenbetors for the CD-

cont i ol ui‘étﬁ‘éu' fonyl chloride (TsCl) (20 g, 105 mol)
L8 ¥h one portion. The reaction m xture was
SUTHe! @9eti GOWAY ALY Eé)ﬂlugtrateaqay%é %ncﬁaﬁﬁgtdwnmnﬁig@mples
portion of TsCl (30 g, nmdl ) was added and t he
reaction mxture sllmed at thls tenperature for
further 3 h. The reaction mxturﬁ s filtered in a
fitted glass funnel to se EPeacted Tsd . The

GERICCERATT 6 At by B i

will beSptdstmed SBY UtheN rapcidved RdbRy @it ihnbéld according to the
refrigerator at 0C, and then filtered. The product

followirg Bist ed Gordpowadsy Sthe! formstisfofonesioifl tha gonepasinds appear in the

ScheiReR SSHLF P ene oL i, reliohen. it sipreige feffisades® '

(Et OAc: 2- propanol :conc. NHAOH water - 7:7:5:4)
showed one major spot (14 = 0.45, Rl for f3-CD =

List &f €émpounds
1. B—cyclodexirin (B—CD or CD)
2, Mono-6-deoxy-6-(p-toluenesulfonyl)-B—cyclodextrin (mono-tosyl-CD)

3. Mono-6-deoxy-6-azido-f—cyclodextrin (mono-azido-CD)
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WD 2007/ 072481PCT1l L20061001459 111 NMR
(DMSO-d6) 8: 2.42 (s, 3 1-1), 3.20-3.67 (m 40 H),
4.16-420 (m 1 H), 4.32 (d, 1 H J =9), 4.37-4.39
WO@M70124B) , 4.454.48 (m 2 H), 4.52-4.53 (m BCHJL2006/007459
(d, 2 H J =23.4), 4.83-4.84 (m 5 11), 5.64-5.85 (m
14 H), 7.42 (d, 2 H J =8.2), and 7.75 (d, 2 H, | =

8. . . Sj 250: 4. bi |
4 Bty s o S R G0 Ty

R o2 POy R ) a
o T R D L
CD)Dry conpound 2 obtained in (i) above (30.0 g, 23.3

), s suspended in DMF (45 m), and the reaction
6. i 99@%%61[Hb%rizaﬂomhmwi)ﬂ{wét-bm’quye@bpumbmim)

' was,@dJ ssglved.(- 10 mn). Solid KI (1.92 g, 11.6
butyl#i%q“m;ﬁ#dcwgﬂ%e’%fg 12 g, 233 mmol) were added and the

7 sus . LB T C S
B 4 G e Dy cBbo ik bR A IN-Boc L.
glutaftie atid- 1-batzylweteradded to hot ethanol (500 m), and
the precipitate was filtered and washed three tines

8. wiManesérdqory-Gl Fribenzy ey cabpny Drk(eotbutyloss tatbenyamino)
di ssol.v in er.(50 m) and then poured into
prOplgpﬂfg]lmpgﬁg-c(yQ%teﬁgﬁ The er eci pi t at epvvas filtered and
drgi_ MV, £l i bre.
% o R B Mg ekt prifdlotd &id av-Boc-
L-aspagtic ysitial-bérsd ektefm wat er acetonitrile (1:1). TLC
anal ysi s_of erfornmed on silica plates. (EtOAc: 2-

3
o p %de@gﬁé?:;"@fq N paéll\)/.gg-ylzg%(tg})t- 3.30 BCaggen .4‘120)
{. = Q. . X . 30- 3.
(bu‘:yaa%nlé%thﬁf} any ]'lg%'\gd Xigm 4. 238 (two d, 7 H),(m
5N ' (6L NHR 1O0A. .
T b T .
(propaaddaino efthaﬁi@)hﬁld]iﬂébjgalod&uﬁ 7.7 mn. (i)

Synt hésis of compoun

12.  ( viorm-6-deeryp- Bi-renaptoklearodyijaxirming) butyryl amino]-g-
élorrp_ound 4 was obtained from3 by reaction with
cyclogextiRenyl phosphi ne (Ph313) 25 and NHAOH in DVF, as

foll ows:, Co nd 3 aobtained in_ (ii) above, (24,1
13, BhorR e e Rora stz o geionfa amiopragioey ingldkq
cyclo&é}@}ﬂ: (150 nl). The reaction mxture was stirred at
25C for 2 h. Concentrated anmoni a solution (48.2 nl)
14. whbonadéiddoryd-[d-MehiFopyeebiniipdeartis (befPmidd ethanc)amino
reaction mixture was mal ntai ned at room tenperature
I-B-cyicdpdextrilh. The 30 precipitate was then renmpved by

fiJtrati.on a t he sal vent. wa vapor at ed under
15. Mono~é-de0xy—gg[3- benzyloxycarbony )-%-argino {propionylamino

ethane)aminol-p-cyclodextrin
16,  Mono-6-deoxy-6-{4-carboxy-4-(tert-butyloxycarbonylamino) butyrylamino]-B-
cyclodextirin

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

18.  Mono-6-deoxy-6-[4-carboxy-4-(teri-butyloxycarbonylamino)(butyrylamino

ethane)aminol-f-cyclodexirin
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WO 2007/ 072481PCT/ 1 L2006/ 001459 reduced pressure. The
resi due was added to ethanol (1500 ml). The solid
precipitate was filtered, washed with ether (100 m)

WO asA@8ed under hi gh vacuum yi el di ng 20. 1 gPC&802006/001459
yield) of 4. TLC analysis of 4 perfornmed on silica
pl at es (Et OAc: 2- propanol:conc. NH4OH water -

19. 7: 0b-dSRSNES3 QReh TR n i i

? (D%gcﬁ}oé%ﬁl BELI 2R %ﬁegﬁgﬁ%&yﬁﬁgﬁlﬁg’%ﬁf Siﬁﬁ_r'srj’lammo

ethartk)BBino}-Bey{lbdexttin 7 H), 5.62- 5.78 (m 14 H). HPLC
(Luna 5u NH2 100A, size 250-4.6 mm nobile phase 65%

20. addoonittdédxy-6-[88%%H4R9;4-hindm buldryiamined) B-cRelodedirifi

' m.n. Exanple 2. Synthesis of conpound 4 10Conpound 4

21 \dore-oefdety- o washpry ri-amine pripiemstanino] dherd ndedria
2 r tion.wth_concentrated N HA0OH sol ution,

22. fﬁ%%ﬂ%?geoxy-é-ﬁﬁm- -3IIAD @l@},’w . @oﬁwb%mﬁa-

cycldiicggf ved in 50 m concentrated NHACH sol ution. The
reaction m xture was stirred at 60C for 5 h, cool ed

23. t V6R6BLARRRB-F3 UEBRDS -RAMEDrbplotyRBnA LiRGEAR80]-B-
give a whité precipitate. TLC anal ysis perforned on

cyclofisxtginl i ca pl ates (Et OAc: 2- propanol : cone. NHAOH wat er '
- 7:;7:5:4) showed a m xture of product 4 (-70% and _

24. ;1 pobybmone-BUeexy-pHA-arbrroe f-aming dubar lapeinal-Breystpdextin
et hanol -water (3:.7). The 1H NNR data are 3s | .

25 Cpaiinong o gy 'ﬁ‘e[)jsﬂ.af@ﬁi' @Rigo @romeﬂﬂau%wfsg-cyclodemm]

2 . . .
26. ¢ BRTBRHAS Beowy-6-14-carbonyr frsimine Sy daming Sliagppmiol-B-
cyclodegrin epar ed by reaction of conpound 2 with neat

1, 2-di am noet hane, as shown in Schene 9, as foll ows:

27.  Dpylyimuopowtde@y-63 4hrighxyl 3-aminodphopivas ath #ecdta@ )afino]-B-
%, 2-di am noet hane (60 nl). The m xture was stirred at
cyclogetringr 3 h. Unreacted 1, 2-di ani noet hane was 25

r v distillation £, reduced pressure and .
28, | PR oyBlot Gthen o RS Mo hep tigoe sy dextrin)
pemﬁ%[&ﬁal%ﬁ(hé d precipitate was filtered and recrystallized
rom

_ ot ethanol -water (8:2) yielding 15.1 g (95%
29. y#aathoryt4-f(rem-rutyldiy Rathorst pmihosutsat keid (N-Boc-1-glutamic

..analysis of 5 perforned on silica plates
acid) (Et OAc: 2- propanol : conc. NHAOH water - 7:7:5:4)

0.~ S B AT or 3P e R s NS )
cyclo&éﬁtﬁﬁ)&'fﬂinofﬁﬁﬁ)—@%x&eﬁned%tﬁ?dé' 78 (m 14 H.

31. 2-amino-N',N° -di(6-mono-6-deoxy-f-cyclodextrin) pentanediamide

32. 3—amino-Nl,W-bis(Z—((6~mono-6—deoxy—B-cyclodexu'in)amino)ethyl)—.?—
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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WO 2007/ 072481PCT/ 112006/ 001459 Exanple 4. Synthesis
of conpound 5 In an alternative route, conpound
5 was prepared by reaction of 2 with 1, 2-

wWO@Pe0iz48dbet hane in DMF. 5Dry conpound 2 (1.7 PgT/IN208€001459
mol ) was- di ssolved in Ma (10 nil). 1,2- D am noet hane
(2 M) was added and the m xture was stirred at 70C

ﬁmhéppuﬁﬁbano%p Iw&EImgggfmﬁfﬂb SeidRE éj)lgEAg‘ 'Afdrfaﬂ -rdi%yclohexy-

reduced pressure l'y resi was po
lcarbadatpdee (]OQOI) AltfyichY hie Hyalrox enecirpizolet §10BT, fAIﬁheh)?d/ere used
rom hot ethanol -water (8:2)

with ) oy bars E%ticfxﬁg%ﬁ JPAGASS BIeTe; ohamalyiipek wagent grade. TLC was

perfo?ﬁﬁﬁtcﬁle&g% ﬁg%ﬁﬁge]s @%ﬁg& ggﬁg%ﬁ%%?}ﬂ? g»la%es h\r)Ierck) with

EtOﬁ(d’IDJp@oﬁa:rﬁ)?m{ﬁ{ (@i qgtmlz;a)mo?oh ﬁuaanay&ﬁaﬂﬁwm(@ H,0
Conmpound 5 was prepared by reacting conpound 2 wit

(4:5:6:32- dﬂjeniodmm adenm;ms wereetdeyécted nby sgragimpwwith 5% v/v
concqpﬁvﬁ%%ﬁlﬁ% {osttanoh a5 dheatn dbinade. (HOMR aad G-
e L O g gt

sulfoxﬁaC(DMsomOﬂdﬂu&,rmﬂ wael gl%@}') of @etictA8P hRfrbfoem (E1OCL,) as a
was poured into acetone (500 nil). The solid

solvepk; ebepiicad shifinamert iekpres sl wﬁjun:es:ﬁm)al lized 20 from
hot ethanol-water (8:2) yielding 2.4 g (89%yield) of
5 as a white crystalline solid. TLC andl HNI VIR dat a

Exangg]&@?tyinmééfsg%?édﬁa%mgﬁfﬁnpl e 6. Synthesis of conpound

rvative) Conpound 6,
goyy (ﬁﬂaﬁo(&lﬂﬂm}} @aamlﬁbgsneydlbdéktﬁhpr twak ugy&htﬁééized as

arbonyl 25 m no) ut yryl am no] - 13- cycl odextTi n,
ShOWI’e%VhS oscamd 8¢ fomg: conpound 4 with the

 SYpRAy Jo@ﬂqo%ﬂiﬂ‘g«» ociasaria-gttenss o Boh-cidagiextrin

hﬂoﬁﬁ%ﬁg‘é fhr8dL ﬁ?afefggogl?d—%e%ﬁmm%gff;%a %ﬁ%ﬁg &G&echamcal
stirring and thezmometer was charged with B-cyclodextrin (1) hydrate (50 g, 44 mmol)
and a solution of 25 g (625 mmol) of sodium hydroxide in 1.0 liter of water. The
solution was stirred at 0-5°C in an ice-water bath and p-toluenesulfonyl chloride
(TsCI) (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 TsClL The filtrate
was cooled at 0-5°C while 10% aqueous hydrochloric acid (HCL, 150 mi) was added.
The resulting solution WB;S 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 (FtOAc:2-
propanol:conc. NHsOH:water - 7:7:5:4) showed one major spot (Rg = 0.45, R for B-
CD=0.21).
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g, 1.0 mmol), were dissolved in DM (5 m) and

stirred at 25C for 1 h. Conpound 4 30 (1.134 g, 1 0

nol ) was added and the stirring was continued for 24
worzoeo728C. Then, WO 2007/ 072481PCT/ 112006/ 0GTABB2006v@01459

precipitate was filtered and the DI VE was renoved by

evaporation under reduced pressure. The' resi due was

trig NMRq@M/sUOd(?ca 2042 {59 BEFTY, BOXD-B1677, (nayrd Hipet. 16- 4 20 (m, 1 H),

preci pitate was

| t d_and dried und
432 Qd,obllH;tJ a5, 4821439 a0, 1780 4 oh kv For V""&J o kg A 'S 1), 4.77

86%y t i d.
D AT b e B A 953,
7- t Y 65%
7 738& P ﬁf:aj = @22 ﬁ?ﬁ%g(ﬂiﬂﬁ guNg%erbm ﬁkl\/eR ZS%OE}gg%mﬁb@d\pﬁase
acetémﬁﬁe ¢ 3599}150), ﬂﬂmﬁ} 2 i@l/foin), B, @) 843013 KAL) m124pmiy.,
5(m 6 H, 85(m 7H, 5.1 (s, 2 H, 5.62-5.78
(m 14 H), 7.35 (s, 5 H. HPLC (Luna 5u NH2 100A,

) SdestS o b'o'ngt B35 FRAAR IR, 35
pr e{'}gré%‘f'geﬁd 90‘5‘?%@9 iR (i) abOVgQHD@U d2353 mOBL s@s suspended in

y coupl 1 ng conpound di protected
DMBl(#5 at),cargicihd reddtiors imigfuBCGas rstimadm 7AMd unéibithe solidhcomponent

was HEsved (238 9in) SRR S3dnd | i g@%ﬁf.@ (243 ¢, 233 mmoD)

werqm?d%i éﬂmﬁ @g%%ﬁ%\{%dﬁfg fﬁ%@éd(ﬁ 7'6"’&1 f@f‘?) cj:r TH Rdc@dn &Rfure was
c00l48 % irbmNRmbetBure Md \@ﬁfe@e@dn@siﬁmetm sddedr’ﬂon]gotv\ahanol (500

continued for 24h at 25C. The reaction work- %
ml), iand the ippecipitate eagp fitcedt amhwasimi ther tvRs ety bailngagthanol (30

). S s ARl o A0 Rt 5 PPk Frep PO hed ethanol
b A Higel@2gof3asa

ou i ﬁb‘@%r&%ﬁ%%%sﬁ R R e
wh1t@NEr£rstallme @@H’@OW 1&1@1(@37[‘@, ploductmwhy ractgst@ﬂ@ed from water-

.0 mmol) were dissolved ip DVF %land(EOAZ
acetmumlﬁedldt) ZEf;Cf Cf crinlysis @ordbonerdoungd  am sl o pfgtes  (EOACIZ-
propano :gonc. ?@H;OH:vvater - 7:7:5:4) showed one major spot (Ry = 0.35). 'H NMR
(DMSO-dg) 8: 3.30-3.65 (m, 42 H), 4.45-4.53 (m, 6 H), 4.83, 4.88 (two d, 7 H), 5.62-
5.76 (m, 14 H). HPLC (Luna 5u NH, 1004, size 250-4.6 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 PhyP (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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25 (DVAP, 0.122 g, 1.0 nmol) were added and the
stirring was continued for 24h at 25C. The reaction
wor k- up, isolation of the product, and TLC and111NWR
woden7a7ase as described in Exanple 6. 30 WO PCTI/AL2006/001459
2007/ 072481PCT/ 1 L2006/ 001459 Exanple 9. Synthesis of
conpound 8 (aspartic acid-CD derivative) The

redu&ﬁ%ﬁ{ag}l%% a'ghéj é%d%benzy lg%@ cg ethar b(liopo ml). The solid precipitate

was fili&ed, @u@h&ldOWitﬁ@tﬂwfﬂYd)@fﬁm @nd dried under high vacuum CPrleldmg 201 g
pr opi onyla no] - 13-cycl odextrin, was synthesize

(85%c gugld) naf cb damplygis hof he perfomnad aspailicac plates- (EtOAc 2-

PrOPRI AT N EEAEREH B SHowed PHE T UROA(Reg bi0)s H NMR
I d ri
(MO BESLRLL D (IEPHEERARU RO SIS i o, 7 1), 5.2
5.78 (ﬂne 1di Fp ottt dLana Sa Bl d1 00Mesiee BHE-6 aahpihabike phase 65%
btai ned in the reaction was recrystal l'ized from hot

acetomz@r eI Paw 32 gl/pyshRiePHmsr 8 as a white
crystall'ine solid. TLC analysis of 8 perfornmed on
silica 10 plates (EtOAc: 2-propanol : conc. NHAOH: wat er

Examolé 2/ X gletlTe jor spot (Rf =- 0.44). NWR
xa Pb%/ssgnmess R P 0.3 65 (m 42 H), 4. 45

(ﬂonﬁod@d 4. 8&s (alteriatiely Ssyhilfesized djrectly GPerh. ¢8mpomnd 2 by
14 Hﬁl 7.35 (s,. 5 }—% HPLC (Luna_5u NH2 100A, size
rea_cﬁﬁw pongentraed N GHsobitmmma dalewst ri 1 e - 35% H20,

33/ n glﬁ ¢ r'ﬂogﬂ)[gl‘pz naj%&lgas psarrajlg§(§%§%%§g%l %#WBF?VQ)NH“OH ’

solutidhETR PRRtioh IPRneE WwANRRIIH (T eYH Ic@@}e@qm@aﬂﬁeﬂa erature
with diprotected aspartic acid using DCC and HOBT an

and powrstliint 30 x! |anctm5tmgsrecaawh1te qbrezmplta;a ’He@canabzem deoformed on

s SR B B o 0Bh P B SRS 2 bt o
produc?@%mkﬁﬁgg &P 1 g% ge’@(ﬁler ﬁ% éiglhf% %%% gg%&%t%ggzegl'f%}m eﬂlgnol-

water B3 &y ke mmﬁﬁies%oﬁ@@m%qd 8 The preparation
of conpound 8 by coupling conmpound 4 with diprotected

Example 3. Synthesis of compound 5

Compound 5 (mono—6-deoxy—6—(Z-aminoethylanﬁno)—ﬁ-cyclodeﬁtrin), 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 ml). The solid precipitate was filtered and recrystallized from hot
ethanol-water (8:2) yielding 15.1 g (95% vield) of 5 as a white crystalline solid. TL.C
analysis of 5 performed on silica plates (EtOAc:2-propanol:conc. NH,OH: water -
7:7:5:4) showed one major spot (R¢= 0.15). 'H NMR (DMSO-d¢) &: 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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25 aspartic acid using DCC and DVAP in DMY was

carried out as described for conpound 6 in Exanple 8,

but using conmpound 9 (0.323 g, 1.0 mmol) as the
wOoapprose48tt ed ami no acid. The reacti on wor k- upCI/IL2006/001459

i solation of the product and TLC and 'H NVR data are

as described in Exanple 9. 30 WO

2007/ 072481PCT/ 1 L2006/ 001459 Exanpl e 12. Synthesis of

conmpound 10 (et hyl enedi am no-gl utam ¢ aci d-CD

Ex dYa ksis of com gslextrin derivative 10
4 no- 6-%%%xy- 644- (benzylOxycar bonyl)-4-(tertbutyl oxyc

ar hoay latinimatiyvé rotte, ydoarjouod 5 was prepared by reaction of 2 with 1,2-

. ethape)am_no] - 13-cycl odextrin, was synthesized 5 by
dlaﬁé%%hﬁ’#?g“‘é%‘h%ound 5 with the diprotected glutamc
a

i T G P R B e, 12
Diarthibob@ghie (2 inl% wdsogednehd hé Gnilfife vaslstradnail J0°CHOBS h. Solvent

(0.135 g, 1.0 nmol), and DCC (0.206 g, 1.0 mol) were
was demseved by distiltat#on( Bnder)redweedspriessuasel and the oilygiesitiug was poured

into gg&gﬁg Rgoci,ééﬁcﬁ;ﬁ@ Ilsg)éggarpépgﬁt%%% ﬂg@g%da %ﬁi geo%ggaﬁggd from hot
craESHBL (£95 T 158 PRIV o o, TLC

and 'H NMR alaedareisshin kebmate3.one (100 m), and the
precipitate was filtered and dried under vacuum The

product was recrystallized fromhot water yielding

Example 3. XIS o0 eSmpopnily s i ElokF S p it famino)-p-

s&AR) 2- propanol : conc. NHAOH water - 7:7:5:4) showed
one major spot (Rf = 0.55). NWMR (DMbO-d6) 8: 1.35 (s,
9 Ehmpduhd 8 veas(prepsred)by BadheXddpdund, 2 withH),2-damosthane and
o (in, .6 H, 4.85 % 7H, 51 (s, 2 H, 562-578 (m
triethyjarine, a5 swpwi in gﬂlsmeﬁc%@%%% 13: Synthesis of "
et{Ryl enedi am, RO pars i I.f- i i C
T SOGELR L ER0E 57 bR HEpLIRL OLS CRRRRhane (10
ml, §99¢: G508t TEthHemind ODWREPONYIhoB-was added and the mixture
(tert-butyl oXycarbonyl am no) (propi onyl am no
was siinechat) Z0MCnbop 2118- By teadden miixurevres capleildd rown tgeperature, then
descri.bed in

was powiediaa %qg:tcggEexp : Igll); ihgqsgﬁg @re?cg;tnigaﬁ% ivga,% ﬁf_@%emfi)recrystalﬁzed

f Ry i AN
sonf s FRALIRoE, HpT SARIHER AT (OB AR S0 o WRe | yotatine
solidt ITe.C et tH BIVRedats afy ysindiAangse 3f rom hot wat er

yielding 1.05 g (71%yield) of 11 as a white
crystalline solid. TLC analysis of 11

cycl

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

Compound 6, mono-6-deoxy-6-[4-(benzyloxycarbonyl)-4-(fert-butyloxyarbonyl
mino)utyrylamino]-B-cyclodexirin, 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 1 h. Compound 4
(1.134 g, 1.0 mmol) was added and the stitring was continued for 24 h at 25°C. Then,
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performed on silica plates (EtOAc: 2-propanoliconc.

NHAOH: water - 7:7:5:4) showed 30 one major spot (Rf =

0.41). 111 NWVR (DMSO-d6) 8: 1.35 (s, 9 H), 1.6 (m 4
wORpe7/032480- WO 2007/ 072481PCT/ 1 L2006/ 001459 ZCEILI06/001459

42 H, 4.45 (m 6 H, 4.85(m 7 H), 51 (s, 2 H,
5.62-538 (m 14 H), 7.35 (s, 5H Exanple 14. Synthesis

the p%cr%éﬁ’%gg:g% %‘Fﬁ%@ﬁzy y‘é‘%? emo Q)_r eva]%orago? undFr reduced

pressafe. MHe 1(e§rd€1¥ GhaRaeiRirhicd WA h@bh&tﬁ@(l@ﬂ e e pﬂ’ee1p1tate was

N-protecting Boc group from conpound 6 using CF3COOH
filterpeh melzdngd(tsme rmeacgym. The prodwwuwas e¢rysilizzed, fronp hot water

yieldiig 1236 Enf SR el ok 8 47 aq i satsriline S TG Malysis of 6

perforled & si W?E ﬁ;@g@ﬁ%ﬁé’ 24 é(x?tﬁQ:roﬂE @J 11 e dve/eﬁa,) showed

pressure ue was ISSO I n water

one Jﬁlﬁjdms)aoﬁ(mf pausEd HnNBm@MSOLd& Q.38 Is 9T FB, We-2.8 (m, 4 H),
ecipitate was filtered and dried under vacuum (93%

3. 30{46951 . 477D, 4441 (s & EBf 489 (er T §Dmd G 25fi)i v@2p1 H €3, 14 H),

7.35 gEggéﬁ) ZMJ noI pSg.} % Ii'%g_lg-;ﬁ g 359{1 f?\ll\?ﬁmﬁ lﬂ?é?ﬂ% Pphase 65%

i 9- 9
acetohtﬁiez ?5%@12 ﬂ(l'Bw 3 frﬁi‘r&m?“RﬁHNNR (DI\/ISACr} d6)5 é (m

1822(m4 ,330365(m42|—|),445(m6|—|),
§ng 5.18 (s, 2 H), 5.76-5.82 (m 14 H),
Examplﬁ'f tl;es%nf@aapgu@ $5. Synthesis of conpound 13

OQ‘%JDOU” nglﬂstcb gﬁ%r%g( A IQB%% r% cgmgound 4 with diprotected
glutaBhOREANTY) uﬁﬁ IO h4 FIORT AEEXOlItdNaVR$n DINIRI aseﬂ)ubm

renovi ng the N-protecting Boc group from conpound

uSiomp @EECDM-83 gﬂlﬁ@mmoaB&{@BE @135 g, 1.0 aunpauamﬂ BCC (0206

L L
1335EL A oA Loy MBXS04 R R e sin o

COIltlfl@é’CP/fOY i2ahad) 25T¢@Mﬁda¢ﬁb§ Wik h?) Bolapnf tﬁi’ ﬂie greduct and TLC and
silica plates (EtOAc:2-pr opano cone. NRIOH water -

"H N datasye o5 dossaibsd enﬁaqamp@é OYRf = 0.22). 1H NMVR
(020)5 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).114 NW\R

Exa:ﬁ hé@ﬂf&rﬁg&gﬁmﬁ 2 H) 53130( 33 S5H)Oﬂ 42 H),
5 CZﬁn;imﬁﬂ & wvas Jptepired by4<5}up(lmg d@nifjound 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 TLC and "H NMR data are as

described in Example 6.
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30 WO 2007/ 072481PCT/ 1L2006/ 001459 Exanpl e 16.
Synt hesi s of conpound 14 Conmpound 14
nono- 6- deoxy- 644- (benzyl oxycar bony1l) - 4- am no

WO@barioye4pl ani no et hane) ani no] - 13- cycl odext ri n PCRAB2006/001459
obt ai ned by renoving the N-protecting Boc group from
conpound 10-using CF3COOH in CH2C12 (Schene 9).

Exaﬁg@é’fpog‘?ﬂtﬂééis(df “26peund. 8 Gaspmitic avid-CDH ﬂsnlvaﬁde) n TFA
and (CH2C12 (5 nl) and the u eat e%I -3-
asThl@ss;varbe@mdwC@ dﬂm@‘@_ IBORG- ér@ogﬁéﬁt enzy onyl)-
h d
Bt iesirter B e

| at C
cou lﬁ%\/\gﬁ‘]#%%‘g@% gvrlﬁg g%aﬂq%?& ﬂn%pgyg'@%fgyﬁﬁ% eﬁte? 95 ﬁng DC
andH(%ﬁn?DMF a?ss‘tﬂawnan@chanﬁé,«mdmz H, 4.9- 5 1 (m 9

0 H, 723742(m 5 H . Exanple 17. t hesj s ,of
c ol?lrn@pra@mon of 8 was:sméa;rta g Pﬁ?ﬂ%ﬁt@ﬂo‘%& 969@21?3‘1 in Example 6

abov@p?)g‘gz%l ongéh&:{% ?1%3 Ibep%ﬂegc?ex R ac1d The crude

EoYiRlding 1.35
pree ro@e’l e c)gn%g%ﬁ%\éb%%dggﬁ %gh@rg%ﬁggr%g?w&w@ s s

(93"/9)y1eid? of SCapovind: ddystallidksoly]. TLG ambjl's)s b8 performed on silica

di'ssol ved TFA and CH2C12 and t he ry; 51 vv%f treated . o —
platesFt@derd-brapapal %TNE&QH wagex i &1 /gP'4) shwed one SR spot (Re =

o uEENPHS AR 53 LI S0 5 0 sy oo,

{ & ¥R HPLC 1ﬁ1a55u4 100A,
o ST & qﬁjﬁﬁgg@f@@ rRTJ‘?]O]EE2?)3'5'[{19)Ha)l HPLC Lt Suthitls

size 8504.62m? nfohileSphdse ﬁ%mstomm(lm 34% R0, flow %n’(l{ﬁlm) Re=
9 H, 7.23- 7.42 (m 5 H). Exanple 18. Synthesis of
10.1gsimpound 16 Compound 16

nono- 6- deoxy- 6[ 4- car boxy-4- (tert-butyl oxycarbonyl am n
0) 25 butyrylam no]-8-cyclodextrin, was obtained by

Exaf ‘Ibngyﬁﬂk%s@fo?tcﬁﬁipdiﬁid@(ﬁs)ﬂarﬁt:&um ~ODdexivatioeind 6
i ng aqueous NaCH, as shown in Schene 8, as, foll &V\%

The preparation of compound 8 by coupling compound 4 with diprotected
aspartic acid using DCC and HOBT and zeolite Na-X in DMF was carried out as
described for compound 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 &, 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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Compound 6 (1.453 g, 1.0 mmol) was dissolved in 1M

NaOH solution (20 mM) and the m xture was stirred at

25C for 5 h. The solvent was renoved by evaporation
wouandmrzeseduced pressure (< 25C). The resi duePGESL2006/001459

poured into nmethanol (200 m). The 30 white

precipitate was filtered and dried under vacuum (92%

Exarpf 5 STOEAT. 15 Bubutilot8 (ofiyloneiliaminp elytamic acid-CD
deriv¥tileps (Et OAc: 2-propanol : conc. NRIOH water - 7:7: 5 4)

showed one nmajor spot (Rf = 0.27). 11-1 NWR (D20
1. @Iclpdgxmn}—vferiyat@vez i) (m@nm-6|-4}eox3-64f§L Qaeglgy](omrc oq;yl) 4-(z‘en‘-

butyl‘e‘zsﬁ%smﬁ@%@mfbl%&%ﬁ?” o Aisins s pO Ryatipgwas symthesized

by co‘ﬁghggx rﬁ o$ “Hffltt% @2%%@{0?%@5%@% daNﬁ%%c % yglutamlc acid-1-
benzylessa (10, hb\ﬂagﬂl)@t)eﬁﬁd HOBENEY DMF Gidshbkenirc Sohabad4&nd 9, as
usi ng aqueous NaOH (Schene 8). Conpound 8 (1.439 g, 1

follows:nmol ) was di ssolved in 1M NaOH sol ution (20 m) 10

1h ot HG5 58 LB GRa (a0 se) rinellr il G 0206

1
o 1 eI ARANT, 0 O Py G0 1ol Componn
(1. 17Tf\||'g4}01|'t} wairel) wad add&d ﬂild m@wﬁﬁu@ﬂf&mﬁﬁnﬁ@fot(ﬂh a1=25°C The

0.16). 1H NAM 0:320) 8: 1.41 (s, HL 1.6-2.8 (m
precqpxtate was Fil@greB apd tha DM was gemaveghs mvapomlonlglder reduced

press&xg rf%e 1'6518116 %/nt h Sz':tt%d%lﬂ(l: ﬁnpgéjert]gne (9100 ml), an%){H% prec1p1tate was
ﬁlteréH)3 AR OdHEP Mkt %a%ﬁﬂﬁoxyhégg‘&ﬁﬂt Wil %&?Q‘lﬁﬁfz’é@nﬁbﬂﬁlﬁt water

(butyryl am no et hane)arai no]-13-cycl ddextrin, was
yieldinlgt Ailngd78% véstad) iofidLOt bsa apmdmmcdmym@llhmnzglid gTbUpaxfaﬂyan of 10

co ound .10 usin gueous NaOH (Schenme 9). 20Co rB
perforrged pnaglogy pl aiesogﬁié@eiq 2@@?@@&6}%@8&@ Wramoi :3:4) showed

one ol sh ahi” 4, D1 M TRRASOR REIARE o ol B 4. © D

3.30- 31'656(% umiﬁr) ¥3syuing ﬁg"/msednﬁm }EL§313(@32M§) $.64-558 (m, 14 H),
per f orned on silica plates ( Et 0AC: 2- propanol conc.

735 (NHAGEL water - 7:7:5:4) showed one major spot (Rf =
0.23). 11-1INIVIR (D20) 5: 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 25

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
carried 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 (Ry = 0.41). "TH NMR (DMSO-dq) 8: 1.35 (s, 9 H), 1.6 (m, 4 H), 3.30-
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Exanpl e 21. Synthesis of conmpound 19 Conpound
19 nono- 6- deoxy-6-P
- car boxy- 3- (tert-butyl oxycar bonyl ani no)

wWOQ2pe7ét48hy| am no et hane) am no] - P- cycl odext r i RCT{B206/001459
obt ai ned by renoving the 30 protecting benzyl group
from conpound 11 using aqueous NaOH (Schene 9). WO

5 ROPSTRISHTTIAFRTEASRAID, 5y SHPSIEC M bt 8, 725

5Hym) and treated as described in Exanple 18 to yield a
white precipitate that was filtered and dried under
vacuum (85% yield). TLC analysis of 19 perfornmed on

Si i | at es t QAc: 2- pr.gpanol : conc. NHAOH: wat er -
Exa“}‘Plﬁ%ﬁﬁ’“ﬁ% %?F’é‘Pﬂﬁf‘glﬁgpot (Rf = 0.15). 5H NLVER
(ot By TolySideoky Bty Ry ook ghuthe,  butyryl
aminoj-peyehaientid Gvas obtained byCpemoving the Masromdetink st Byoup from
removing the protecting benzyl group from 10 conpound
comwuudum@fgg@@ @%mm§0%@%| e&)‘:,S)az follows:
oun : L1 na ssolved i
corRnng 6 5T 68 & L o B eSSy S G TP e Gl e CEC 5
[ S SRl t r
), 88 Bk £SO Gitel b Fie3oh) YREL B S fethoved by
evaporation waden seduoud qutessateo(<@EPEN Ahe( 200Ul Was diseolwld te water (5
precipitate was filtered_and dried under vacuum The

mi) apd paured irfo Nprtbaaeh (200embs The whiteprecipitate mamiiitered aind dried

hesi y0f. - 17 Co d 17 bt.ai ned b _

ence YRR R EPP DL RO o GBS B BB 0

propdRIBeNI N8, UEI-WatAdURPSNBLREd @ ARk SpBEMRI A 0.37). 'TH NMR
Exanpl e 22 above (and shovvrt in :

(D,0) &: 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).

"H NMR (DMSO-dy) 5: 1.8-2.2 (m, 4 ), 3.30-3.65 (m, 42 H), 4.45 (m, 6 H), 4.90 (m,

7H), 5.18 (s, 2 H), 5.76-5.82 (m, 14 H), 7.45 (s, 5 ID).

- Example 15. Synthesis of compound 13

Compound 13 mono-~6-deoxy-6-[3-(benzyloxycarbonyl)-3-amino propionyl
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 {reated as described in Example 14 above, to yield a white
precipitate that was filtered and dried under vacuum (91% yield). TLC analysis of 13
performed on silica plates (EtOAc:2-propanol:conc. NH,;OH:water - 7:7:5:4) showed
one major spot (Ry = 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-dg) &: 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).
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20 Schenme 9), and the TLC and NVR data are as in

Exanpl e 19. Exanple 24. Synthesis of conpound 18

Compound 18 was obtai ned by renoving the protecting
wOohkerToyi4syr oup fromthe conpound 10 usi ng aqu&6T4L2006/001459

NHAOH, as described in Exanple 22 above (and shown in

25 Schene 9), and the TLC and NVR data are as in

: : nt hesi s of conpound 19
Exa@ﬁ%@é%ﬁbe%@ﬁ%ﬁ@ﬁﬁgg% renmovi ng the protecting
benagmbpoarid ¥4 ridbidexeGpotrRazlibrycirbnydientmo (butyrylamino
NI—I4C]—Ib as described in” Exanpl e 22 above B?Bgﬁd shovsn |tyn

emmmaﬁuiqufec@mdm; wes Pb@inet bjvenduing the N-asoieating Boc group
npl e 21. WD 2007/ 072481P I% 006/ 001459 Exanpl e
fromzmmmw&&sm%%ﬂe@%m che; ound 20

T PRI BBt JEA Pl (Gt

ml) a{délethéhnﬂkﬂirs stﬁﬁba?&?a@d@ldﬂb@ﬂﬂ]_l@ﬁaﬁmle ]@H@%ﬂelﬂ 4 wllte precipitate -
conmpound 6 as shown in Schene 10, as foll ows:

that @aaﬁd@mﬂ #d driad3mder Yaoummb3j%waelddi BsC) a:)@&fsumofrjgéperfonned

on sélpa 2%%?‘3 ggt Clzggg@%ﬁa%g)ﬁ 3&%@)}235 f;yé’vﬂﬁ sﬁoweﬁ one major
spo fféfsa?ﬁrﬁ‘)”?f’%.ﬁ??‘%ﬁiﬁ A R REBIE 2T P D, 4951 (.9

H), 737 ugmyesHyt i rred at 25C for 5h. The sol vent was
renmoved by 10 evaporation under reduced pressure (<

25C) and the residue vvas poured into nethanol (200
Ite reC| t was filtered and dried
Exa'ﬂﬁife}%—%'@m?ﬁlig %"}‘P 22TL.C anal ysis of 20
NC B 25, ThbhES: %é‘@?’fﬂ Forea2sicayeunenng eatng (roptonyl-
amm@—&@éne)zitﬂmbj g@%}(ﬁﬁl vid3-obt@nédrby 4ctpving. the -Nﬁr(&éctmg Boc

(m 42 .15 Exanpl e 27. %S esi s
groupfronoﬁmm@md 11 usmg&ﬁ@@@ﬁ 41 CH,Cl, (Scheme

RSP LG 5 Rl L RIS, s e

QRe fHre8ibitate that
QPR SIS Bl ORSEA hfe e v
filteradrahd drizd undeavaduwnt(B3 T Aeh)d TOR sty dio of dﬁcpeeformed on silica
plates (EtOAc:2-propanol:conc. NH;OH:water - 7:7:5:4) showed one major spot (R =
0.19). '"H NMR (D,0) §: 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]-B-cyclodextrin, was obtained by removing the protecting benzyl group

from compound 6 using aqueous NaOH, as shown in Scheme &, 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 dricd under vacoum (92% yield). TLC analysis of 16
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the N-protecting Boc group and with NaOH to renpve

t he benzyl group as descri bed above in Exanple 26, to

yield a white precipitate that was filtered and dried
wouasger248tcuum (72% yi el d). TLC anal ysi s of 2FPCI/IL2006/0061459

performed on silica plates (EtOAc:2- propanohconc.

NHAOH: wat er - 7:7:5:4) showed one major spot (Rl =
. . . 1= 3.
Perfc?i%ll%a)drcaznl %ﬂ)ﬂc%iﬁgt%% .((?3(?%]0.& %rggﬁ%%ﬁ%w%gﬁgﬁeﬁ 7375%? showed

. ynt hesi's o
one meapopopwid R2 2= 0.27). 'H NEBtroyms:2P41 (s, 9 H), 1.6-2.8 (m, 4 H), 3.43-3.93
0-.6-degxy- 6-] 4- carboxy-4-am no (butyryl am no
(m, %ﬁéﬁgrﬁ%n@}a’{ gDcycI odextrin, was obtained by
renmoving the N-protecting Boo group and the 30 benzyl
group from conmpound ]0 (Schene 10). WO

ExamplR N SR EGS of eompoud 1459 Conpound 10 (1.496
g, 1.0 nmmol) was treated With TFA and CH2Cl12 to

r drasueourite Wpr maeté-dgoBe6-[§reulpoandt-(tirt-hulydhcarbonylamino)

Jenpve t bepzyl group as described above in Exanpl e
ProPlQBQE[iDa{IBH ﬁgr%’c dym?fmrb Paecginingd eb¥ Hamowing fthe tmp@@ngng benzyl

oy RS e 5 277" o
y 1 7 P ) . . .
PRSI ST k) R g Ao tgion 20 )

and the nigune7was 8 aled) as4i2sédjbeddnIHEudplé i 1@ yidld aBxlaibpprecipitate that
ound 23

was ﬁ@%&é}‘fgg@%ﬁ?ﬁ%@?o BB, éfﬁ’mm %@% 3 gfildperformed on

ey -
=dJ. béip ‘T NMR B3 1141 B, ! ,

Re :iﬂl 4)82 1. gm?rggl ) ms(??gg?gé%?h(mfF%AHg%%ggz(ﬂ 42 H),

4.93-4.85 (Bw@d)-t he N-protecting Boc group and with NaOH to

renove the benzyl group as descri bed above in Exanple
26, to yield a white precipitate that was filtered

E I (63%vyield). TLC analysis
xangifiéi%g %@?‘ o?ﬁ?&%ﬁlgl [ c‘aIrg pl at es ( Et OAc: 2-

pCopmouhdcob®. MbdOId-deaixgr6-{4-Carbosy4-(rehavdioxi€arbonylamino)
maj or spot eng 0=.0.11)..11-1 NMR (D20) 6: 1.8-2.2 (m
(butyrglgminogthamedaginglri-crgofyxtrin, was oblajmd By FymoErgtipé protecting

v e B B RS s TS BRE BB an

FEBhpblin#lB (139658 06 nirfloiy & Wissbived in 1M NaOH solution (20 mi)
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
(EtOAczz-propandl:conc. NH,OH:water - 7:7:5:4) showed one major spot (R¢= 0.23).
'H NMR (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-(teri-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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Compound 20 (1.263 g, 1.0 nunol), HOBT (0.135 g, 1.0
mol ), and DCC (0.206 g, 1.0 mmpol) were dissolved in
DMF (5 mM) and stirred at 25C for 7 days. The
wWoppEeTBt ate was filtered and the DYE was re®R6FdE208¢/001459
evaporation under reduced 25 pressure. The residue
was dissolved in water (5 nl) and was poured into
methapehnd PP1.ABY ¢, TemPidly wab Haksiveasn fiM NaIOTd selidion (20 ml)
dried under vacuum (92% yield) to give a m xture of
and tpeAtgpepdésdabed omEabmiphegl & jocyiedeacwhitn precipiGita tadtyweasdfiltered and
.. of 24 perforngd | at.es,

dried Pngen Hﬁ%%{@é%&im-ioﬁﬁﬁﬁn@lyﬂsﬁ% 18) pafimef qm silica plates
EOR BE ol Lol PROATRIES <27 Ty 0 on gl o (= 019).

'H h@\mmgogﬁz (1 429 1), 14-9:85nd, 6(H), 3743HB.93 (B0 42 H), 4.93-4.95 (m, 7
2007/ 072481PCT/ 1 L2006/ 001459 Exanpl e 31. Synthesis of

H). horopol yrmer 25 Honopol ymer 25 was obt ai ned by
coupling of compound 21 (1.249 g, 1.0 mmol ), using
DCC and HOBT in DMF (Schene 10), as described for

0 lasid o %ol [F&i@'rﬂ;e 30 above. The obtai ned
Em‘g?@?%#’i‘@"ﬁgs i H}ére and dried under vacuum (85%
yi@ddpoil 9bveag dbtaihed eyoterpolingehtiptetctiogtisimyhgroup from
cycl odextrins. TLC analysis of 25 perforned on silica

compshamdeisusing bapenvs Netl@RdSchemo’)ipdoliowss: 3. 5) showed

1 xt f I [ = 0,.02-0.29).
b0 % P S5 7 afed b seom
solutﬁon9(5 -[%l) (ahB the Mixtukl wek 3Rk 2825°(SidH s itheNolvent was removed
onopol yner 26 Honopol ynmer 26 was obt ai ned by
by cvapmition widerorqimeed pdssite 367 29 CL. Themmksidueusiangpoured into
s R e oM 0 SHE B8 g v, Tho

[ @G0t at fi I nd dried under vacuum 15
TLC%?&%%@%%afvggsgllnv%}(agnﬁgxlt%me of pol ypepti des
cont ai ni ng cycl odextrins. TLC anal ysis of 26

performed on silica plates
Exaripleit. Syothesishahodmppod 120 - 4:5:3:5) showed a

3 ComptoL ek Tened by rompvise: I pipdttpa gt bty hom the
com g g S RN LI TP v

Schemi? {)lakPhedLC A dNWIR datdsidgs DqxAn0leHOBT i n DVF

(Schenme 10), as described for hono-polynmer 24 in
Exanpl e 30 above. The obtai ned precipitate was

fil]t d.drjed under, .yacuum (79% yield) to give a
EX““HP&&@%S%‘%?%? ‘é?ﬂlPHBQdc—lént ai ning cyclodextrins. TLC

a | i th

CIORABERS S T APEAN TR S10UBY Syl ro fom
compuutileusidg pphacus NHOH, ¢Rdeserided in Bx2@ple 221 dboWRand shown in

11)20) 8: 1.8-2.2 6 , 3,47-3.84 42 ,
Schelgp_eﬁ)@l?ld the, THCjgnd ( datal_al)re as in Example 2 m g

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 TL.C and NMR data are as in Example 21.
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30 WO 2007/ 072481PCT/ 1 L2006/ 001459 Exanpl e 34.
Synthesis of D-CD-amno acid derivative 28
D -CD-glutam c acid derivative 28

wo026(7togz481 but yl oxycar bonyl am no) - N1, N5- PCT/TL2006/001459
bi s( 6- nono- 6- deoxy- (3-cycl odextrin) pentanedi am de,
was obt ai ned by di-coupling one nol ecul e of
N-protected glutam c acid 29 (N Boc-L-glutam c acid)
with two noieties 5 of conmpound 4

Exaripler26:Byighrsis 6f emapound-20ycl odextrin), using DCC and ;
- HOBT in DVMF (nono am no-CD: amino acid 2:1 as .
i -eepemd 1120as WBPP%(T)\Q‘?OXY'&[4' an&ngﬁé-@{r%r&o ambﬁg%mmo]-ﬁ )

o R Ly R s e o
ﬁ‘om?%ﬁg%%ﬂﬂgrﬂ 325 oSt Sdhesheato, 28 €ollexs:l h. Conpound 4

.0 mmol ) was added and the stifling was :
cdbmpoet] §di.448 g10.hunoswas dinwlprdin BFAdSaniand (CHLL (5

) WL S et S JEENGE Y, PRI R v v

evapﬁfafﬁégqa%l%} 0Ly Bﬁé@@%& < a. i)l 7he réfduc whe 8586lveddn 1M NaOH

er vacu tive 28 was obtained as a
(20 ¥ tued 3B iBixbke%vis etieted aELT5°@ndbry Sh.sThé sbepervasr rasgoved by
on silica plates (1- butangl:ethanol: NHAOH water . - thanol
evapdraBiog i)des heslneed pressurg)(Sr255Edand the resigug gyas poprad into methano

oot ra g8 EI5E gy St dnd df il (B bioo. e
anah(isgﬁo R}ﬁmﬂ'%gﬁgggga%g rﬁn%emr%%t?? WEtOHE!QC%s HAGL: GNP, O water -

_ e, phase Yo acetonitrile
7:7:3?3594%@0116 hajorkpdt By w0D0). Bl NMBATEHidh 1.8Rahfined H), 3.47-
35. Synthesis of 3Q 20D -CD-glutam c acid 30
334@%&2}%& Bd-Y1ldxydallbony!| ani no) - NI, N6- bi s( 246- nono-
6- deoxy- P-cycl odext ri n) am no) et hy0- 2- oxohexanedi am de
- was obtai ned by di-coupling one nol ecul e of

Em@g%%’f;ﬁ%“@ﬂeag Bf%%oﬁﬁﬂ%ZQ with two noieties of
( "OB@p6usidoxyt 6- ?Bna#ﬁ-é«emt;hﬂ [amat(;bl)x-yﬁ-amin@d eptopignylamino}-p-
2.354 g, 2.0 mmol ), using and HOBT in DVF (non
oyclegdextin, Cmas ebtrined LH rﬁmyli(ggcﬁ‘e%mﬁeq‘{lﬁ,ﬁ% g&‘é’é‘t F"P‘gé]&c benzyl
f di mer 28 .i l,ey 34 above. Diner 30 was
grougg‘{cgpﬁg@pggngifm%ﬁg&ﬁ}d (77%yiel d). TLC analysis
of s 3ApBEAd §F (TRLE 90N BY Inhsdl)Pkvad Beated with TFA and CH,Cl, to remove
but angl . et hanol : OH: water - 4:5:6:2) showed one

the Wajrotecting BcREroup Andyith MAOKDvBemesy the benzd graup gs described
abov.;? mz%xgnlmlze( %@5, gznquﬁ aZQ_V : g’ @%%%%ttg%&gﬁw%gﬁ%érg%agd#ed under
) G I, Yo st e v
propthéFédhk, NRI,GH Satér N717:5:4) showed one major spot (R = 0.13). H NMR
D,0) 5: 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]-p-cyclodextrin, was obtained by removing the N-protecting Boc group and the

benzyl group from compound 10 (Scheme 10).
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WD 2007/ 072481PCT/ 112006/ 001459 Exanpl e 36. Synthesis
of 31 D -CD-glutam c acid derivative 31
2- am no- N1, N5- di ( 6- nono- 6- deoxy- Pcycl odextrin)

WOopReTeansti ani de, was obt ai ned by renovi ng t h&CT/IL2006/001459
N-protecting Boc group 5 from28 using TFA in CH2CI 2,
as shown in Schene 11, as follows: 28 (0.248 g,
0.dofipBhad 16:61.406 $01 Vafmion WhhteZeitwitle FA(ﬁdQ@E%C 4o remove
m) and the ?nlxtgurge was s?{mlrred atmg%lc}lor 3 h b

the Nproiecting\Bec rgcomy enld witheWapdt & renovanther banegtligedip as described

sbovB i Eyerarls s 35&6%@?&@&3&?@%%3@%% Fierei i dried under
vacuBE5 B P &1 LAATEY Gp0pLataith XARHIMAA4tr0AC-

propmcmc@ﬁc (m@m@i@enhﬁm@ 4 Wéd/\@ﬁeema or ﬁ'é’t BR3> 0 18). 'H NMR
snowe one or spot I

D20y DD 28)(05 & Y03, B4 B3 (60,2 LSS50 (15, BEDD (m 84
H, 4.30-4.44 (in, 12 H), 4.68 (m 14 H), 5.62-5.78
(m 28 H. Exanple 37. Synthesis of 32 15The conpound

Exat@ﬁ%n?nos_yml’l?\%s_%il‘cso(rag%u%dn%% 6- deoxy-f 3-cycl odextri n)

arGomp @iyl monoxetexanédB anattsecy- hvamind (opiarytymino ethane)
renovi ng the N-protectlng Boo group from 30 (0.257 g,
aming}-B-qoyebsidextris, vepsTibtained brzanevingdshe Mprch@Boc group and the
escrihed for 31 Conpound 32 was

6 above.
be ﬁTQPBEW%QO@PW‘iLEﬁ%%W e, filtered and dri ed

pe@%&o?&ﬁlg%-oim lg‘ﬁf@/% 1. G:Elq%lgs)x%z% &%EH With PFASd CH,CL, to remove

the NoptoemingeBba uﬂ\&iﬁ&h&@t@@l—} tAremée3the Bepweld as described
rrgtor s§§t (%fﬁd 11). NWVR (DMVBO-d6) 5: 1, T

abbv m Erxample 28, 1@ meldga mtegpre 1tazp ggimmﬁhmed1@¢glrled under

Vacu@n&}efn %1%@}) Hé[gL(g %8@&( gé %ﬂﬁ g§ 159 f)glates (BtOAc:2-

propaﬁl%l"@blh@ MOHW@H 0 d] 43 Ay %va%ﬁ'ﬁi&“ﬁgllo} @pHﬁ [IF‘.%T m’ 'H NMR.

DIVLF, as ‘shown i n Schene

(Dzoyjﬁnh&-mﬂ (11126&1) 365 -8.84 ) 42rid), 4.9-561 (nl. ’BH3 g, 1.0
mol ), HOBT (0.270 g, 2.0 mmol ), and DCC (0:412 g,
2.0 mol) were dissolved in DVF (10 mM) and stirred

EXﬂ%’g%ﬁﬂgﬂ@Sﬂﬁﬁp&Jﬁ)&lﬁgfﬁi tate was filtered and
: 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,0O -~ 4:5:3:5) showed a mixture of five
polypeptides Ry = 0.06; 0.11; 0.17; 0.26; 0.34). 'H NMR (D;0) 8: 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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30 evaporation under reduced pressure. The residue

was triturated with hot acetone (100 WO

2007/ 072481PCT/ 1 L2006/ 001459 nil). The precipitate was
WORDG710e248t and dri ed under vacuum (65% yi el d) PCTIE2006/001459

anal ysis of 33 performed on silica plates

(Et OAc: 2- propanol :'conc. NH4OH water - 7:7:5:4) showed

one maj or spot (Rf = 0.12).111 NWR (DMSO-c15) 8: 1.35

(s, 9 H, 1.6-2.2 (m 8 H, 3.30-3.65 (m 84 H), 4.45
Exarpple AP S¥nthésiSof homopélyhhrer 251 (s, 2 H), 5.62-5.78

( 28 5 H, 7.35 (s, 5 H). Exanple 39. Synthesis of
3%@@%@@1!@% wees ebinedely wpuplng\aingompeund 21 (1.249 g, 1.0

mancll s O SE PROP FRIRE B I e SRl hgmo-potymer
24 id Zixakble FUROYHE 3Fhé 2biditcd E}Jréei?itﬂﬁohr)as VfiSereld S5l ¥86d under
in TFA (10 m) and CH2C12 (10 ml) and the m xture was

vacugi (85&4 yeddp®Qgivera Biikinrel hepskypeptideswemiiainmgveulddexirins. TLC
o SESR0EE b2t L Gl D0 - a0
showSl bt AN Ele SR E0E 0% 2AF O NUAR B OVES: 1,855 m. 2 1),

3478184 (whe!y By,i49s 1vpa, pony ed into acetone 15 (200 ni).
The %i te %reci pi t at eQ%/\a/as filtered and dried under

vacuum (77% yield). TLC analysis of 34 performed on
SiJi | at es t 0AC: 2- pro ol :conc. NH4OH: water -
EX‘“‘?P*?:@?@?’% graopgl e‘%ﬂt (Rf = 0.05).1H NVR

(AR O Gyl BiyiTneiaihgor e 10

mmoB)ukixngpCe 4l HOREPdn DMEN(Seheil- Onha dedcribed dpt hoes-polymer

“graft nodi fied eycl odextrin onto peptides

24 inb “garde ébna%p&s@-emﬁr ebtpiiedimecipitaerwangfiberedgnd dried under vacuum
RS 15 B S T B ST B BBty
of 26554166 ebBon & ca-tcﬂ_'lﬁteﬁ’ r(?ﬂﬁ&ﬁidl%&a@x@l:ﬂﬁ@ﬂ%%wgﬂéﬁ‘ﬁ HC%:)% Tg;howed a

¢!
peptide, a N-Boc-peptide (e.g. conpound
mixtuxe DRy pepeides <Be = 853 BVEHANMR t (D05 B: alt. 8- 25 (o8 H), 3.47-

h. 1 f] ..&.0., conpound 4 or 5 is added and
384&qkﬂi§$?£9ﬁ%ff »ééMkinued for 48h at 25C. The

precipitate is filtered and the DMF i s renoved by

evaporation under reduced pressure. The residue is

Exaniple33] 8yfthasistdT HithopBlyhial7 The precipitate is
filtered and dried under vacuumto obtain the desired
CHlosaencdymien @ 7pviag pelpeingd . byagoupling 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) 8: 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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WD 2007/ 072481PCT/ EL2006/ 001459 Exanpl e 41. Cener al

procedure for encapsul ati on of guest nol ecul es by

di peptide 34 For the encapsul ati on process, a guest
WORM7OGMBE (e.g., thynol, vitamin E) (0.03 5 REB[11.208¢(¢p1459

di peptide 34 (0.01nmmol) are conpletely dissolved in a

m xed sol ution of ethanol and water (10% 90% and
Exatipld 3£ Sythests 07Y3.CD- 1RGN JGTRRIRLIVE28A L el

evapor ating the et hano romthe stirr sol uti on,

t Mei-CDecghmpdrake cacid e derivailvec @8 2—$ter£hﬂykﬁybarbonylamho)—Nl,N5-

_ filtration. The filtrate is again evaporated to )

bis(6r e 6-demvir Beveladiekiss) peniacdiamide Ygiovablaingd pyidiwoupling one

molcEil i S otectSE S 5 UL A - Be SRR Ut BiIb piggnoictis
o . 1 . | od coor e )
of oG ES, Grod-br Bk it POEKISBeri), ysipd BICEE SEUHOBT in
D no aiBICCEaind i 2: DVAPsHowi®id ®EHelne ZEQlsifbBow:
g) and DCC (1 O nmol), are added to DMF (10 15 nil)
and-psotected caraino2sad 129 (2247 gNatQ wenel).cH 1920 (& -2 mmol),

st S 1 Sl S B Sy THIER 93 st 257
. PR L PAAT ) Bl S SRPBS . By RN for

h at QBQS.OM@%rbﬁﬁi‘hateeWaﬁrfﬁtd?w iaht el DYMTe vess seghaMedsley evaporation
chromat ography (eluent. 5% acetonitrile/ 95% wat erg
undef edysed duressure. The mysidag Waselitirated Math hek aeetpmp (10 o). The

prci§ s e e andond e SO RE 36 PARE 2 LB aRAUTES o v

. s_olidizg('}’t?% gYéT dept & Nyfig MpANgga geg'fdiﬁle‘af & 7 sBica8 plates (1-

007/ 072481PCT/"112006/ 0U1 |
butanol:ethanol:NH,OH:water — 4:5:6:2) showed one major spot (Ry= 0.16). T NMR

(DMSO-dg) 8: 1.38 (s, 9 H), 1.71-2.15 (m, 4 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), HPLC (Luna 5u NH, 1004, size 250-4.6 mm,
mobile phase 65% acetonitrile - 35% H;O, 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-B-cyclodextrin)amino)ethyl)-2-oxohexanediamide, was obtained by di-
coupling one molecule of N-protected glutamic acid 29 with two moieties of
compound 35 (moeno-6-deoxy-6-(2-aminoethylamino)-8-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% vyield). TLC analysis of 30 performed on silica plates (1-
butanol:ethanol:NH,;OH:water — 4:5:6:2) showed one major spot (Ry = 0.12). 'H NMR
(DMSO-dg) 8: 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 ). HPLC (Luna 5u NH; 1004, 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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= OH, NH2, HN(CH2)I NH2, SH, 0(CH21,, COCH,
00C(CH2)", COoH, C, Br, |, OSQ2Ar, HN(CH2)n, COOH,
0O0C(CH2)nNH2 in = 1,2,3,4,5 Schenre 1 WO
WOZGUWM2481PCTAL2006/ 001459 NH2- C- COOH (O—D@’@WMWW@M&’
Z= -NH, -NH(CH2), X= -CO CH2-, -CO CH2-
m=l, 2, 3 4,5

Example 36. Synthesis of 31
Di-CD-glutamic acid derivative 31 2-amino-N'N°-di(6-mono-6-deoxy-p-

cyclodexirin) pentanediamide, was obtained by removing the N-protecting Boc group

- from 28 using TFA in CH,Cl,, as shown in Scheme 11, as follows:

28 (0.248 g, 0.1 mmol) was dissolved in TFA (2 ml) and (CH,Cl, (2 ml) and the
mixture was stirred at 25°C for 3 h. The solvent was removed by evaporation under
reduced pressure (< 25°C). The residue was dissolved in water (1 ml) and poured into
acetone (100 ml). The white precipitate was filtered and dried under vacuwum (84%
yield). TLC analysis of 31 performed on silica plates (1-butanol:ethanol:NH,OIl:water
— 4:5:6:3) showed one major spot (Ry = 0.15). 'H NMR (DMSO-dg) &: 1.71-2.15 (m, 4
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 37. Synthesis of 32

The compound 32 3-a.mino-Nl,Nﬁ-bis(2-((6-mono-ﬁ-deoxy-B—cyclodextrin)
amino)ethyl)-2-oxohexanediamide, was obtained by removing the N-protecting Boc
group from 30 (0.257 g, 0.1 mmol) using TFA in CH,Cl, (Scheme 11), as described
for 31 in Example 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-ds) 3: 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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Scheme 4 15 lii NH3+-c-000 20 25 (OH)(OH) n
(OH) (OH) |, Z= -NH, -NH(CH2)NH- X= - CO- CH2-,
- CO- CH2- CH2- k = 2- 10000

WO 2007/072481 ) PCT/IL2006/001439

ml). The precipitate was filtered and dried under vacuum (65% yield). TLC analysis of

‘§_§ performed on silica plates (EtOAc:2-propanol:conc. NHOH:water - 7:7:5:4)

showed one major spot (Ry=0.12). "H NMR (DMSO-dg) 8: 1.35 (s, 9H), 1.6-2.2 (m, 8
H), 3.30-3.65 (m, 84 H), 4.45 (m, 12 H), 4.85 (m, 14 H), 5.1 (s, 2 H), 5.62-5.78 (m, 28
H), 7.35 (s, 5 HD.

Example 39. Synthesis of 34

Compound 34 was obtained by removing the N-protecting Boc group and the
benzyl group from compound 33 using TFA and NaOH, as shown in Scheme 12.

Compound 33 (2.710 g, 1.0 mmol) was dissolved in TFA (10 ml) and CH,Cl,
(10 m}) and the mixture was stirred at 25°C for 5 h. The solvent was removed by
evaporation under reduced pressure (< 25°C). The residue was dissolved in 1M NaOH
(50 ml) and the mixture was stirred at 25°C for 12h. The solvent was removed by
eifaporation under reduced pressure (< 25°C) and the residue was poured into acetone
(200 ml). The white precipitate was ﬁltered and dried vnder vacuum (77% yield). TLC
analysis of 34 performed on silica plates (EtOAc:2-propanot:conc. NH,OH:water -
7:7:5:4) showed one major spot (Ry= 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).

Exémple 40. Preparation ef 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, 2 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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nFi,2,3,4,5 Scheme 5 WO 2007/072481

PCT/ 1 L2006/ 001459 | NH C CO DAIF, DCC, HOBT, 25C,

12h ---HN-C-00-- ---* (OH) n(OH) nX
WO2Z807/0RB481 - 111 -1(CH2)", NH PCT/ML2006/001459

Example 41. General procedure for encapsulation of guest molecules by dipeptide
34 :

For the encapsulation process, a guest molecule (e.g., thymol, vitamin E) (0.03
mmol} and dipeptide 34 (0.01mmol) are completely dissolved in a mixed solution of
ethanol and water (10%:90%) and stirred for 3 days at room temperature. After
evaporating the ethanol from the stirred solution, the uncomplexed guest molecule is
removed by filtration. The filirate is again evaporated to remove water and dried in

vacuum to give dipeptide 34-encapsulated guest complex (yield ~90%).

Example 42. General procedure of coupling diprotected amino acid with native
cyclodextrin : .

Diprotected amino acid (glutamic acid or aspartic acid, 1.0 mmol), HOBT (1.0
mmol), DMAP (1.0 mmol), zeolite (1 g) and DCC (1.0 mmol), are added to DMF (10
ml) and stirred at 25°C for 2 h. Native cyclodextrin (a-CD or B-CD or y-CD) (2.0
mmol) is added and the stirring is continued for 2-7 days at 25°C. Then, the solid
precipitate is filtered and the DMF 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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X= -CO CH2-, -CO CH2-0H2- n¥l,2,3,4,5 Schenme 6 YY
R HN-C- COOH NH2-C-COOR2 11 XX )1 (OH) zZ(OH) Z
------ pro, (OH) n ----- (OH) n (OH) n

WO 2007/072481 PCT/IL2006/001459

n=6,78

-

p =1 or more

(OH),  (OH),

Z = OH, NH,, HN(CHy),NH,.
'SH, O(CH,),,COOH,
O0C(CH,),,COOH, C1, Br, I,
080,Ar, HN(CH,),COOH,
OO0C(CH,),,NH,
m=12734,5

Scheme 1

Y

1. TsCl, H,O, NaOH, 0-5°C, 5h
2. DME, NalNy, K1, 80°C, 12
3. DMF, PhsP, NHj, 25°C, 24h

Scheme 2 NH,

Y

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

(OH)n  (OH),

Scheme 3
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----- 1- -1 (OO0 (OO0 _ (OO0 (OO0 Z= - N,
-NH(CH2) , N X= - CO-CH2-, - CO-CH2- CH2- n¥1,2,3,4,5
Scheme 7 WD 2007/ 072481PCT/ | L2006/ 001459

WO 2007/072481 PCT/L.2086/001459

—I

NH;——C—COOH

1. X-CH(COOR,)(NHR,), DCC, o
P DMF, HOBT, 25°C, 12h

-------- 2. NaOH, MeOH, H,0, 25°C, 12k
3. CF;COOH, 25°C, 3h

10
Z= -NH-, -NR(CH,), NH-
X -CO-CHym, <CO-CHz-CHo-
m=1,2,3,4,5

Scheme 4

15

—

NH3"—C—COo0r

20

BMF, DCC, HOBT, 25°C, 121

(OH),  (OH), (OH},  (OH),
23 Z= -NH-, -NH(CH,);NH- L B
X= "CO‘CHz-, "CO-CHz'CHz- _
m=1 ,213’4,5 k - 2'10000

Scheme 5
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Scheme 8 WD 2007/ 072481PCT/ | L2006/ 001459 HNHN \
CH2\ iiCH2 H2CQ\H2C\ (HO) BNH(HO) 6. NH NaOH (aq) or
NL14OH , . -------- 2. (OH) 7 (OH) 7(OH) 7 (OH) 7

WO 2007/472481 PCT/IL2006/001459

DMF, DCC, HOBT, 25°C, 12h

|
- r ( *—{-*-HN*—-—T—-*CO—*]-—-*
{OH),  (OH)y X k
Z= -NH-, -NH(CHy)NH- k=2-10000
X= -CO-CHy-, <CO-CHy-CHg-
m=1,2,3,4,5
Scheme 6
i H % A
R{HN—C~COOH  NH;—G—COOR, NHz—(l:*CO——HN—(E:—COOH
X X | X X
0 0 0
OH) -y Z ey (OH) .t Z DMF, DCC, HOBT (?H)'F z (,H)"' z
3 _? 5 2 L 'f‘ 3 i3: _‘?,:
{OH) , {OH), (OH), OH), (OH), (OH}, (OH), (OH),

= NH-, -NH(CH,),,NH-
X= -GO-GHy-, -CO-CHz-CH,-
m=1,2,3.4,5

Scheme 7
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100Bz (H3C) 3COCOHN'--CH ) X 10 |

WG 2007/072481

CF,COOH
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[ |
©H7  (OH);
12
(HO)g 6
— e aar—.
NaOH (ag)
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©H; ©m; TOM ©ony,
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?OOBZ
CH
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CH,
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CF,CO0H
_Crcoou

13

( HO) 6NH
CI:OOBz
LCH
{H3C):COCOHN “(I;Hz
O« ~CHz
(HO)s NH
NaOH (aq)
or NH,OH
—r—— -
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"""" ]
(OH); (OH)-
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CHj Boc-NH-Gli (COOH)-COOB=
HOBT, DCC
0-25°C, 24h
S0,

PCT/IL2006/001459

CCOOH

_CH
(HzC);COCOHN"" ™“CH,

(HO)e

(OH) ¢

|
(OH};

—_———
DMF DMF
NaN, KI PhyP, NH,OH
70°C, 5h 8 _
©H) ©H7 ©H; 2SR Gy, Oy,
3 4 ’
Boc-NH-Asp (COOHR-COOBz
HOBT, DCC
coogz 0-25°C, 24h COOH
CIH C]H
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CH, CH,
07/ e}
(HO)s (NH ‘ (HO)e '/NH
NaOH (aq)
or NH,0H
37 ;0
[T ] [ 1
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GOOBz

CH
{H5C)3COCOHN"" >

X

1, CF;,COOH
———
2. NaOH (ag)
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X=-CO-

=
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=
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20 ,cH + (-13c)3cocoHN "cH, 5ir0 cH, (OH) 7
(OH) 7HO 2925C, 3h30 It= -NH Boo 25n= -NFI 2 Schene 11
WD 2007/ 072481PCT/ 1 L2006/ 001459 COOBzCOOH 11 _CH..CH

WORBN/07248H2 ( H3C) 3COCOHN "' CH2 1 PCT/IL2006/001459
R
gz——-CiZ!
H o™ 0
5 o

l/ e ?OOH

+ (HE,(3)300COHI\I’CI—I‘“CE-[2

r—r———— .
CH, 1. DMFE
HOBT, DCC | 1 [
(OH) HO (OH); (OH);  (OH); (OH),
10 . . 2.CF,CO0H
4 29 28 R=-NH-Boc

15
e
o~ CHe
NH
?OOH
<
20 + (HsC);COCOHN H‘CHZ
—_——
QO -CH, 1. DMF
1 HC?/ HOBT, DCC [ 1 l |
(OH) » (OH); (OH)4 (OF)7  (CH),
2. CF,COOH
5 29 25°C, 3h 30 R=-NH-Boc
32 R=-NH,
25
Scheme 11
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121633= -COOBzR2 = - NH Boc 10R1= - COOHR2 = - NH2
WO Sl TeMRsL2 PCT/IL2006/001459
COOBz COOH i
oH CH RZ‘“C*{/CO Sl
HoN \?Hz (H3C)sCOCOHN" ~CH, CH, \CI?Hz
Q CH2 CH2____..._._._>. Q CHz 0 CH2
\/ 1, DMF
(NH (HO)s H #HOBT,DCC (HO)s
+ 0-25°C, 24h
2. CF,CO0H
25°C, 3h
1 ' | I
(OH);  (OH)7 «[m)? (g;«m? 351‘2‘;1“*@ (OH)7 (OH)y  (OH)y  (OH);
12 16 33 R,;=-COOBz R, =-NH-Boc
é‘!’. RI = -COOH R2 = -NHZ
Scheme 12
- {_ 3 l
{ ; * HN
— L
36
Z=NH; or NHCHCH,CNH; X =-CH;C00H or -CH,CH,COGH

]

Scheme 13
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20 Z NH2 or NHCH2CH2CNH2 X = - CH2COOH or - CH2CH2COCH
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1. " aggzrg ¥ %&Eaif({}@%c%ﬂ@a :Iléoclympé Cclqmpabsﬂ%g d8e Hmore cyclodextrin

I i ca,:ql : <L L .
res B n Sidy Pyfiper’ & sbhSted, S LRl 3P Pfipopide, an
lipbmsdietstidd diebfiad 66k afixkes therddf, saRPSeptiR2or polypeptide
01arrot-‘LopOerz .?nléaloés H, Céilermn AW, Dledainip PP

hadrat leiet dme aMinandidPesidpeB:on24nirgod funcmal suldr gioup and at least
Asymretty, 1: 367-370.. Pary ot - Lope ., ..Gal.on :
on¢of U peedodsxiringreidhiss imcoxplgnd JRkSH TS Seld kR ghaIe group of
Soc. Chi.m_ Fr. 7 - ; shj - )
thecRipine e e o GRS PRERA b ogyertif GoBTtHy Sear moiety of &
nu&%%?@@?esi(ﬁﬁ: of83iB8ligAmucl &\ polydudysi@dextrin |
( -cont ai ni ng pol'yner conprising one or nore
cycl odextrin residues, wherein said polyner is
2. el eclattxtrmooatapepg i pEyner peicppdpg i tdeglaam b, comprising one or
ol i gonucl eoti de or a pol ynucleotide or a m xture

more @yebrdextyin despdips, aehgripat Jersprangeoh e sycloggsiringesidues is
—am ci d, resi.due. cont.ai ni.ng a.funct.i [ u .
co B Rk T RS bEL HeParb RRRlA B Beprice or
i@ dajdfseski ' " L dgl- 9f D-peptid

poSUPAGE N L SBEAIACE RO LHNA: 1ORFAI3 0010 bl alD popice o

polheptadd, e shgdr thohativo aicids musl botnateral esnidueacddls, non-natural
sai d oligonucleotide or polynucleotide. 10 2. A o

aminyrfaidest chemisoHy anedifigd ponipawcidsecor ding to claim 1,
conprising one or nore cyclodextrin residues, wherein

| east ,one of the cyclodextrin resjdues i : .
3. M Blodsitin deatritiptpa el porlinty toetlgie o vhergip said natural
amil %&d%%agét%ﬁ'ﬁj&ﬁ tRE 28 RERY 9mifs aﬁ% Yoe Ef 1638t 0RF the amino
sal d peptide or polypeptide is an all-L, all-D or an
acibls Bapegtnetioral sidel gtpepandds sélactetlifedintipginanasparticadd, glutamic
may be natural am no acids, non-natural 15 am no .
acidccylsteioe, sdrand, dhrdopinmdifdsent emhistidang; deid saidmug-natural amino
cycl odextrin-contai ni ng, pol ynmer acgord(j:ng tt% i:l aim 2, .
aciglhisr selected ifpm an, Ng-methyl amino acid, a Ca-methyl amino acid, a -

methyl amino acid, B-alanine (B-Ala), norvaline (Nva), norleucine (Nle), 4-

 aminobutyric acid (y-Abu), 2-aminoisobutyric acid (Aib), ornithine. (Orp), 6-

aminohexanoic acid (s-Ahx), hydroxyproline (Hyp), sarcosine, citruline, cysteic
acid, statine, aminoadipic acid, homoserine, homocysteine, 2-amh10-adjpic acid,
diaminopropionic (Dap) acid, hydroxylysine, homovaline, homoleucine, TIC,
naphthylalanine (Nal), and a ring-methylated or halogenated derivative of Phe; and
said chemically modified amino acid is selected from: (a) N-acyl derivatives of the

amino terminal or of another free amino group, wherein the acyl group may be an
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amino acid is selected fromthe 20 natural am no
acids but at | east one of the am no acids has a
functional side group and is selected fromlysine,
aspartic acid, glutamc acid, cysteine, serine,

t hreoni ne, tyrosine or histidine; said said
non-natural amno 20 acid is selected from an

alkanay hgtonyl sughiasacgtyldhexanoal. sty arancrasl group, ., benzoyl;
() ot B FeREYIcepmiTE] OF A Shen B etl g iy groupe)
and (0 ik of PRULARLEOMNEL POt ey ke 80K Bupc)

(Hyp), sarcosine, citmine, cysteic acid, statine,

4. Bd e@a6d @dtﬁn&@hﬂamﬁ@;ﬂﬂ?ﬁiw accd’rdmgctyﬁdl@]mé wherein said peptide
2-am noadi pic acid di am nopropi oni ¢ (Dap) acid,

is amy dligopeytédaent %ﬁ&v@@ﬁ@blm@ol%u@nﬁ@ apid, residues, and said
napht hyl aI | ne. ( Nal n I ate
polywapeéeﬁ Uil Beetbiandy. e gé@ Mgt y

nodi fi ed am no acid is selected from (a) N-acyl

5. ﬂ% Lﬁ%id&é%ﬁu?\fl\ﬂﬁﬁﬁnﬂg‘ ﬁBl)fﬂ%ﬂ“a@@&dﬁ{%&B %ﬁﬁfrpe&f WiReein said

e “acyl group

ohg@ﬂ)éiﬁfﬂéyis aéwgs@mﬁ Rienfiealt ¥hindraxan @@dldu@;&;tlﬁefeﬂlblyrthe CD-
an aroyl group, e.g., benzoyl, (b) esters of the

contamihgwiiEopeptiden dleran idéntifidders 24,85, 36s4wk3T. or
hydroxy group(s); and (c) am' des of t he car boxyl

b A 5 B e o

S B i O u‘iegpp*%ﬁd‘*‘%?"f’iys"”s

or Cgrgll(z?%e g%f@ﬁbﬁaﬂl@@ﬂ&;rﬁ@&m@dﬁfeﬁﬁé@ NereitOidebfiflc@ s BS and 34.

si dues
7. The cyclodextrin-containing polymer according to claim 4, 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 or a random copolymer of different amino acids,

wherein at least one of the amino acids has a functional side group.

8. The cyclodextrin-containing polymer according to claim 2, wherein said peptide
or polypeptide is further covalently linked to a carbohydrate residue to form a

glycopeptide, a glycopolypeptide or a glycoprotein.

9. The cyclodextrin-containing polymer according to claim 2, wherein said
polypeptide is a native, preferably inert protein such as albumin, collagen, lectins,
hormones or enzymes such as collagenases, matrix metalloproteinases (MMPs) or
protein kinases such as Src, v-Src, growth factors, or a protein fragment such as

epidermal growth factor (EGF) fragment.
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5. The cycl odextrin-containing polynmer according to
claim4, wherein said oligopeptide is conposed of
i dentical am no acid residues, preferably the
CD-contai ning oligopeptides herein identified as 24,
25, 26, and 27. 10 6. The cycl odextri n-cont ai ni ng
pol ymer according to claimb5, wherein the .
10. ol Thepaploidgstrivacontaimingrpaly aey FcOEdng e anyQusrpiydaims 1 to 9,

wheggt topeghear R bt ert Yl Ko hpinstion
34. 7. T i Ny i nj |
therdlgur B o P AR RO TS EHEeR B GERAHE <
honopol ypepti de of an ami no acid having a functional

11. S! §fie q{afgr e%ﬁiﬁ—ﬂgﬁta%g{nggiydsl%i%f' NRcofdPhy % WAM 102ebskaining at

pol yas I'C acl ne, polyserine, _
leastP@Vy b?tfl@déitﬁﬁ REidael ywhitreii e oycladexarin aesidugoingyrire identical
of ditferent am no acids, wherein at |east one of the
or diffdrent. aci ds has a functional side group. 8. The
cycl odextrin-contai ning polyner according to claim 2,

12. coThf enpiogerikBon it eBBpyREaiin I bt BIE B lpmsd 0 11,
con%]%%ygr? P&ty g%qd%ﬂfcgﬁ%‘elaéﬁ?a%d d8itBn &he cavity of the said

protein. e cyc xtri1n-containing polymer
cycla8&afifiredidhss, GhidiingsaidMaetied thegadignPidl ypafrbphishit ©rds a water-
native, preferably inert protein such as al bum n, . .
insohiblé ayenater-aastiabk; nivdecudeieandis ehigast ongagenhbaving biological
_col l agenases, matrix netall oproteinases (M MPs) or
actiifyh @B 080K RHaRley &¢RIAT A8eNEi ¢ v-Src, growth factors,
or a protein fragment such as 25 epidermal growth

fagt or . . h . . .
13. codhEitisroitiPifiing pdvmed ficording, to claim 12, wherein the
activf ir?r@di@ﬁt & £RtRr cwiapséd of RmtdakodmitrocAcdpsulated) within the

sel écted froma-, 13-,  y-cyclodextrin or a
polyaterhhataix. on t hereof preferably a f3- cyclodextrin or

a 0- cyclodextrin derivative. 11. The

cycl odextrin-containi ng pol r .according tq claim ..
14.10A CORPATHPAGRRDISTES AstY AR BroOaatR e Polygiel ggsording to
vvhergrir@ thel%%odextri n residues may be identical or
any PR Apms . “The cycl odextri n-contai ni ng pol ynmer
according to any one of clainms 1 to 11, containing an
15.aC]l ?ﬁﬂiﬁﬁ&%ﬁb&ﬁb{)ﬁ@@@i@ﬁ)ﬂ! ab@@risinchi rhibhicaAli hotivef agent or
the said cyclodextrin residues, wherein said active _
druigngneahsaidted sirdo hytdr apfotislextrin  cavity vadéer engrapped within a

i nsol ubl e or water-unstabl e. nol ecul e, (gfﬂcq 1S f‘t Lﬁ'taSt
cychodexsaRieonaning PBYHED 3 IAINE0; ARyt gne it lggyy L iy

or a color agent.
16. A cosmetic or dermatological composition comprising an active agent

encapsulated and/or enfrapped within a cyclodextrin-containing polymer
according to any one of claims 1 to 13, wherein said encapsulated active agent is a

cosmetic or cosmeticeutical agent.

17. A process for producing a cyclodextrin-containing peptide or polypeptide

according to claim 2, comprising the steps of:
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13. The cycl odextrin-contai ni ng polyner according to
claim 12, wherein the active ingredient is further
entrapped or enbedded (m croencapsul ated) within the
pol ymer matrix. 1514. A conposition conprising a
cycl odextrin-containing polynmer according to any one

i a Do sl S By SR S o
| ated into t dext d/
ﬁy‘i@u Ricuinen ity or Sl S ke MmN, -
@}gg Ke,any _gpe ofp gzﬁ hredote 130ROMEHA, COOH, -
COSI’TE

der mat of ogi cal ¢onposi tion conptising an

ac NH(E RSO GHC 20€Y0aEH,)aNH o1 -Bnt +GlppEd-OBONGH-610)aryl,
cyclodextrln contai ni ng pol ymer according to any one
of prdfesiably pheryl,18hexgbemeisd, s?«aﬁd ﬁ@fc%psul ated active

?%‘koﬁ@%@ﬁfrﬂ%pg #ho %&Eﬁﬁéﬁ %%%@L& P9 Metional side £TOD
ﬁ‘f’ rate{%ﬁégy g?[{eihg dao%‘?%?‘g% db "k acgfdlﬂﬁ& n-amlno acid

preparin
g é’laﬁdby repl acement of at Ieast one of the
roxyl groups with a functional group selected from
polyyhiéErR)y. diid, cycBhiextain-@Hpno GEaM), derivative to obtain the
-OC(O)(CHZ) COOH, - NH(CH2) 0C(0) (CH2),
- pdesired cyclodextgagppisiviog D 1d6r eferably phenyl
wherein mis 1, 2, 3, 4, or 5; (||)covalently

1.3 S5 Rt R B . ASUBEBLEH Bond HIFAIEE poypepi
acc:(EII‘EIIBIE% F{ﬁh@dﬁzs 1B QtepRidE: derivative; and

Fizi sai d cycl odextrin-anino acid
dei) pﬁ aﬁﬁgtaomiﬂhﬁedl cyﬂedéﬂdmsby ecplacement of at least one of the

cyclodextrln cont ai ni ng pepti de. process
f Ohyfil’(lm’ihmgn@lm c o&exglﬂﬁ%;(’%@nt%PHPnée]ﬁé]&Q d’%()l@;lr -NH,, -

Lo SR S0 BRI b Copr.
by%ﬁ@ﬁﬁﬁgﬁ%ﬁ‘éf B8 208, Ly o000

15NieranRy phisiz 1w$Hrem(hﬁstlz,)2 GO@I,—brSpﬁ{d))(CHz) COOH,
RN &) Bood, - 00( 0) (CH2) NH2, -Br, - |
- Oﬁﬂ)z (:mléﬁﬂlb) greyﬂtlngriheﬁmthﬁr:si cyhladgkirinyfliseetin torfhessige chain

2,
of the peptlde or poqypeptlde.

19. A process for producing a cyclodextrin-containing dipeptide according to
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,)z:NH,, -SH, -O(CH),COOH, —OC(O)(CHZ)mCOOH,.
NH(CH,),COOH, -OC(O}CHy)mNH,, -Br, -Cl, -I, -OS0,(C6-C10)aryl,
preferably phenyl, whereinm is 1, 2, 3,4, or 5;
(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
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covalently grafting the nodified cyclodextrin

directly to the side chain of the peptide or

pol ypepti de. 2019. A process for producing a

cycl odextrin-containing dipeptide according to claim

2, conprising the steps of: (i) preparing a nodified

cycl odextrin by replacenent of at |east one of the

hy diioxgavalgrslypenkingrenetheraoidiied CBr oup sisle| spcdeonal igapp of a

by SRR P MR oy o g

-Br,.-C.. <. -0S0 - C10).arvl , ahl:

wndpYiandg) soppfis? TR GRRo of A€ At RORN¥bmpound (2

Ui nki & N : )

fu%ftﬂpg%%gl%g P(g%%}ﬂo asglﬁlkggg(ect edhgr%acn(gmgm cf[ gbe)sﬁod%lgam the
t 0 deQfrd @T$LoaainiAg MipsptiRy i vative (a); and (iii)
covalently linking another nodified CDto a side

20.f uAc tamiealcogsistipg aff a csitlodoxisint eahtainingpalkyineerr assiordiag to any
to forma second CD-am po acid derivatijve X .

onesETS dospl Sritprertrl g telcass 6 TGHoR ISOBBIGRY Hgstable active
acid conpound (a) with the free a-carboxy of the

48%H: ani no acid conpound (b) to obtain the 5desired
CD-contai ning di peptide. 20. A carrier consisting of

21.2 %}’%ﬁgﬁsﬁ&ibh%&? QRhfoNed FeRaby BB rwASERHIubE 0P v@Btble active
one of Clainms 1 to 13, for controlled rel ease of

ingratieit(d) neohpiiding aranopattadiee ofichidv ectage mgedizat(s)Aencapsulated
conposition for controlled rel ease of ter-insol ublfe )

andder entsanmedavislein 4 €D-containips MobAneiiccorpeitgiany one of claims
nanoparticles of said active ingredient(s)

1t‘éﬁgapsul ated and/or entrapped within a CD containing
pol ymer according to any one of clains 1 to 13. 22. A

22. TR LY f&%ﬁﬁa}mﬁ@d HiEfRAREARTHI oM ARNmdNduldR! @edpilation of
encapsul ation of an active agent in a sole carrier )

an y¢thehagepnii hsek: caaet iwlgcls abmpaises wacting saidrdtiveagetbwith a
CD- contai ni ng pol yner accordi ng to any. one of _clains

CDicanfain®)g pobyreery apenrding ite enygeps of clpigah 1 to 13, whereby the

acti%gfggértl ?st %%ﬂ? néjnc%?)glgﬁpé%ie %nw P—m : é]ppseal g?Vi ncs%ri]é atﬁ'-&gntaining

polymer.
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