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y gonparing features Ich they had I'n common such as shape, size and

surface 55 3 EPO 271 180 B1 Table I Paraneter Regul ar
Cl assical Mcelles Starburst Dendriners 5 Shape
- Spheri cal Spherical Size (dianmeter) 20 - BQOA (2
~ 6 nm 17- 67A Surface aggregation nunber 4-202 Z

=6-80192 (Z is the nunber of surface groups) (generation = 2-7) areal/surface
group (A2) 130- 80A2 (1.3 - 0.8 nnR) 127- 75A2 (1.27 -0.75 nnR) 10
(1A = 10-'nm 1A2 = 102nnR) In Table I, the shape was verified by scanning
transm ssion el ectron mcrographs (STEM mcroscopy and intrinsic Viscosity
(1) measurenents. The size was verified by intrinsic viscosity [9] and size
excPusi on ?5 chromat ography (SEC) neasurenents. The surface aggregation
nunbers were verified by titrimetry and high field NVR The areal/surface
group was cal cul ated from SEC hydrodynam ¢ neasurenents. The first five
generations of Starburst polyam doanmi ne (PAMAM dendrimers are nicrodonains
mﬁyﬁh very closely m m c classical spherical mcelles in nearly every
respect (i.e., shape, size, nunber of surface groups, and areal/surface
groups). A major difference, however, is that they are covalently fixed and
robust So, 20 conpared to the dynam c equilibrating nature of mcelles.
This difference is a significant advantage when using these m crodonmai ns as
encapsul ation devices. As further concentric generations are added beyond
five, congestion of the surface occurs. This congestion can lead to
increased barrier characteristics at the surface and manifests itself as a
smal | er surface area per head (surface) group as shown in Table II
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For example, amine terminated generations 5.0, 6.0, 7.0, 8.0 and 9.0 have decreased surface areas of
55 104, 92, 73, 47 and 32A2 (1.04, 0.92, 0.73, 0.47 and 0.32 nm?) per Z group, respectively. This characteristic

corresponds to a transition from a less congested micelle ~like surface to a more congested bi-

layer/monolayer barrier —like surface normally associated with vesicles (liposomes) or Langmuir — Blodgett

type membranes.
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sol venti(MherdCrlga@hr KA 43M coiltrol pH, buffers or addition of suitable
acid or base is used. The reaction conditions are dependent on the type of
associ avhein formed A, the Starburst dendrinmer used (P), the carried

mat er i a?ac'(F{Q"’P’%ﬁ%lsihﬁéa't‘%‘?fg’é'?mﬁl@@@?ttﬂﬂ9'(0‘19 For exanple, when T is a

nono& o??&'rcaﬁf"f’f?@& e-5ame Rf Jitterent GoRPACEGIUPde, the T*P association is done

throughg plly @'\‘;@Bﬂ?g"a’#aﬂ"?ﬁﬁ’hr ocyanate in water or in water .
with an d&ﬁt ' °é’F° E‘h‘"‘&%""&@é‘?’@m"ﬂ’l | e or di nethyl formani de.

Usual Iy, . a °‘°t:§ﬁ gﬁrea ?“’Fﬁ?“ﬂéfw%ls S e JEYS pref erably pH
8. tt5 95 5Pref rﬁs{’r]e é ju ates of ormula (ﬁlrI togedin \%IE:IPqu ar f:jl rlor%gl%%, Artggetws(rH,Ch as
ytiri ungr gl or, signal reflector or signal absorber. Also preferred are those conjugates in which x=1.

Partrcularly preferred conjugates are those in which x, e, f, h, and y are each 1, and g is 1 or more and k is
2 or more. Most preferred are those conjugates in which x, e, f, h, y and g are each 1, and k is 2 or more.
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preferably at roomtenperature. Alternatively, P and M can be chel ated,
‘usually In water, before conjugation to T. The conjugation with T is
carried out in a suitable buffcfPORREISWBIO of T:P is preferably 1:1,
espeC|aIIy when T is an antibody-or fragnment. The ratio of MP will be as
bef ore et di apable of ta ng the Starburs

con] ugAaeve éa" erocas ffe Sﬁaf%ﬁ% figate Fmb Rl Gapt s Bpeclpmlathes s (e
pr esent =1 gl ﬁ{u sg&?gs Mé’%i gy B wnll o Nl E.[am?a%& ugat es
bei ng f&@ah h\s@r.f Dadhaiter wheieth y Soencds & Sl A ein,
|1 POR Glfilor HoREbiveteds Ut s)c’i, a?rtfme ot QE Spiugatd, Fh gani sm
or ot Nedust B BEHIE G.TAbRL o va%I% or' E\ dépahdiddOsp oﬁfthe Mbde &r&mny om%rfa@a

EP 0 2pharh@Quikhl MatbriaDall &8 tygiaily (38 in bfdBOISERNbiG stHE Mindrande ARiwebi bhe. cafriedD’ ) 2
fragm@hamwemynggnmaﬁdﬁgu y fragnents having the requisite target

speci f i Cifgst preiréiDdie Sonjugitel if Ghiciithe HERIAMEISE ad3buikitddi 6@y, o2 Pia lcOMe&ing gidth -

chenioC @), tb G antibddg A kitibddy Iragindnt. [Thé polgndr & Peds peddedad orfightys mdy) @ &xditiod)@6li es or
ant i boaptichallia gisspnitied \althec diracty ob eia uweecting gug$)ctor e obim@rebothes tcatiod makadis S
descr i lpefbrably aradidsorppe Sachbarpure panjugetedre tepmbented g thevimimblasknown in the art.

H ghly specific nonocl onal anti bodi es can be produced by hybridi zation

t echni dfetibodwpl + (RMpviP«i KC'Ie Mk, ®Be, for exanple, Kohler and MIstein
(1978, Nature 256:495 -497; and 1976, Eur. J. Immunol. 6:511 - 519). Such

anti bod'ein nor ral | y have a hi ghq% specific reactivity. In the antibody
t ar get éﬁtht"WHbfeETs"é‘ﬁﬁg %9?‘@'5"’3 ?qylfﬁgfl‘%'é"iﬂ?'?'%@t"'é?!“é{ Lyithadesiied opilepsigen or

f}?ﬁéen _”ngéfj %‘y pr v h %{r"gemﬂ%qrs 4% Pragent #%qi es may be
antd Bo “’ &

sy hel t drlmer fum nal ayanDbr?e r nl
amount %ﬁ%ctes 9@ f i rsoh? ngs gdﬁé&i gﬁo % ”%°§.?t" §'g§> in the

Pr €S enlyeddlhér s 'éBh]u&EPe)i Gorf hlgh Qb & Qfﬂé" dWs 16rAS Bhemical H&?ﬁ of

fungi, cé(rhéo%z‘a’ﬁmacé&%aﬁﬁht&&?(M) W/ th& 1ot 5R45313F ih& SlafilrsPddriMel 8) mcﬁ‘é

e by 8 RAic Whiid Sfswise AlstlO&IS in meéoath arnhu..ﬁemuonta wasthusema:aiﬁ&ﬁ.mpaésibsrtgens
drugs aidn &ie Rigelindir6ddr|(¥. dubseitdnt YapralBtiNCdH shthetid CohversioNItethe @BGbERRiIng | St Of
ant i ge Rmctof® gidip thus'enaklleslife3st@Butst cbiijuga® Yo m.nw@m fham@mtgm.@aanect mor e

ant i bodi eGne@rf tHel prgiéra t"Rinétiondl hRumberainking® (neréaftél rofBrrgdat tas @ thanbleT) NS hriimige t o
tdn necimolatyt Thioglbupss pbfetléd oeauseiit caytpiséd dintty 6 linkingIto s 2angeking diractlyi értitrvai i onal
conjaaghe geadiy civdifiers ta biberafondtiprial gtoopd euitalle f@ mentiorbwit thieotaggetingniirectan cb.g hen -

s cav enpethiotyanatd, dsotyagete; \seroithingarbazideli sapiverbazide, bromoapétarsiten iddoacetemideand mat-an be
desi gneimidehe anilinmpiply isadlsncereferradiasa handigtor linking et dhe tgrgating direclors herauseiice of
a targétn bn readiy gyotgcted fersysp dnj Starburgtedendsimen eynthepipycar thef nitfougredpi esnde ugebema whi ch
can be PlogiEser weichygan §p cofueried intdhe dasiredamingfunclins atitbe, end ot the syndhesis.or g

subs® ant | WPre 352 fugiRercAf P@@EWW[?HE%W‘%’HT";‘M@&P@&‘i"’l?éhermﬂ@ ‘?{'i‘l'i'%fH'FG@"a“tV
cation armg g‘t T"Ebga H?g{ ‘E FT’ rotecliy], GropRs I Qrgagis Synthgsisy o
St ar bu ny" nNpwYo 8i’)e PelRrRLtiesS ' RSB FBWS B ‘E%%ﬁ‘b@@a a
hydrop |c or hydrophilic conpatible target. 25 Preparati on of the
c\}fmygates of formula (11) using a Pwith a protected hagdle (S) is also

i ntended as a procegys—tQ prepare t he conj ugat es romupa (I1). The

reacti on schemeqi,s beI ow. S*P N | ) u %

deprotection , R (@\ v-——--I-i nﬁng . erﬁge*MP represents
I -

the protected dendr S*P*M represents the protfected dendri ner
conjegated with M P*M represents the dendriner conjugated with M

( St ar bwtasyt caelmiatas) &éve )beenldsed Kdr profeefbh @f eminés. Themdit prelrsds tartamajes @on tStarbutshked t o
t he t adgwetimeti syatbésisris theOt - butoxySarbdngele, ® 501 G(EHE)s Dpptebibn as1pdhiyatibyvmild Bcidlo not
ef f ect hrirdigsisFso proferrad liscthenbrory|@rbamate protetting gloopxycar -

55

which is preferred when the dendrimer is susceptible to acid hydrolysis. Deprotection is achieved by
catalytic hydrogenation. Also preferred is the 9 —fluorenylmethylcarbamate,

50
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bonyl, S can be renoved by aqueous acid. Al so preferred when the carried
"matérials are pharmaceutical materials are Starburst conjugates in which
the polynmer is associated directFR028 180 Bl connectors; these Starburst
conjugates are represented by the fornmula: 45 [(T)e - (C)fig * (P)x -(C')h
- (M1k (I'll') wherein each C represents the sane or different connecting

group; 50 each C' represents the sane o \fferent connecting group; g and
k each individually represent an integer 1 or greater; f and h each

i ndividually represent an intﬁggr ofd% reater; - indicates a coval ent
bond gn instances where a con ting gréo is present; and P, x, -, M vy,

T, and e are as previously defined herei 6 Preferred anong the Starburst
conjugates of forrmula (I1l) are those in ch Mis a radionuclide, drug,

toxin, signal generator, signal reflector or signal absorber. Al so
preferred Hephhiliaide peclet]ingtfdup Js disd adreferiad xxamplb, Particul arly preferred
conjugates are those in which x, e, f, h, and y are each 1, and g is 1 or
nore and k is 2 or nore. Most preferred are those copjugates in which x, e,
f, h, y and g are each 1, and k is 2 or nore. 9 EfO271 180B1 Al so

particularly preferrgd~are those Starburst cgmygat ich Mrepresents
a bioactive ageng? fi AS N radi_on.uc.l.}bde,g d @) Nt oxi
conne®ting groups w arezrepmd by /e

i table
ich link the

carried pharmaceu - tical material to the dendriner wthout significantly

inpairing the effectiveness of the carried pharmaceupical 5 material or

the effectiveness of the target di rector(s) present in the St arburst

conj ugat e. onnectors us

¥ Pro or S W ICF\ Wi g(“ W} (?QI' ({\9
cheaviblyg, ﬂ%&h@h g ool éieg u? ° ”'trré’géi{v%s& é‘é“trrxu"é‘ﬁ“ﬁ%trrs%ﬁz“gg'
e thblﬁa L%J.‘:y <Al gl v i

the carry, ﬁa?ﬁr@rn urktQ Aﬁ%érca Sbmpibyey.er red are
conj ugat eSTHena procebs) EanCiftPidlide B anhimopRshyIOfancBbriaflty GHtd Syt dgént &Fnta‘riih& aﬁQHfﬁ@Ct' ng
Or OUPgs- ghdlp whigh is trtea cEOrARyaRA Wit s HiactRé beR6lY. rhdnddsFBINttibody 6 dASYmETPHe dgbntt hese
pref err ggh 6 thhighted Dy Gidativb eodiify td SdtbohyPatédDéd §B idaptive 25| . Qkititdby. e
di rect | ¥minophekiyl grol® BIsEEah b8 gor@éridt idSan, isdiifiocidnele Of isdtRénate Adr R6Hsequdhtrbdefbn with
.mat er i altis, pepdaat avirlyraupsofiysite easiods@p ehe biskictine &geatr bur st conj ugates are

pr esent eah digmétive plocassinvalves [tHe mdctidnoud ) activatddGn)l bilide,e.g. P} Mitrétluprolishzene,-with Mhk
(1V) @5 aniamine-funaliae fen Alret agontdyr coiygationee)y.sStabura polydtytbyeininesREN, odl yubsequente nt
capabl e cathlylicnbydrogenatiangofvihe Initra gicupito dep eniline d:pet,ionalim fodl isghspqentacopiugatiore it is or
coul onmbipertigniady usetuljfersagams 0. \wpliggrines, whithneasd ifyiergmesdifisation priercs aipr, ;dugyitithp. x|
., M Trelagive ghemival inerinessyof the nifrophanyl) functigpality g af maw/t redising repstignrropdifoes.cihp. . k
20 Fanore ppenmen Rifenciopal ipldeg agepte. & 2etiyp egters 9t Hispsyanstes. Yhish a5, reaptive yoder 3
f unct Porfage WPBeENSt egetied casdilions 8ad whishioplg render thepm upusabl for Foniiogtian BEYehg di rect or
(T), the preferred process requires thatothe reactive functionality be
protected as a synthetic precursor. This, protection is prefer@ed because it
gnabl es the synthesis of def@riner or cgnj

jug@tes of v hi ghlquality. This
p\'=0ce4s,s aI I ows for the chemjgal bindi a"unit of ie rmaceut i cal
mat er i al ©o the termn ncti ongl BGEHpEHS F Byr st déndri ner
(P) |nvvays2 W ch wo erw se ult also in ctiofjfwith a
gr@
nk

Irnkrngfun al" s nmaking if} inpossible to attacli{to the
targeting d rec ubgéquent deprOtection or synthetic *onversion
into 4&he de i
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functional group thus enables the Starburst conjugate to be linked to the

“ targeting director. One of the preferred "functional groups for I|inking"
(hereafter referred to as a "h&Rdl2r1)18081an aniline noiety. This group is
preferred because it can be used directly for linking to the targeting
director_or it can 30 be readily nodified to other functional groups

sui t abl e Thejpveptien aisp iarudgs the use,ef nitig - substituied aylpulnbeny} halides o 9'Y°§H'PPH"6‘B'§%Fn at e,

i socyana® senithiocarbazide, sem carbazide, bronpacetani de,

i odoacetam de, and mal - eimde. The aniline noiety is also preferred as a
han%le for linking wwth the targeptto\ directors because it can be readily
protected for use in Starburst. dgndring s gthegis, or the nitro group can
be used as a precursor whi cR28an h@ ohverfed into the desired am no
function at the end of the synthe -~ 35 There are a nunber of
protecting groups which are suitable for protecting the anilino am no
fungg i onahd tayvahtigel BIOthist proddes Sler MABWH ipiBéssdey Bt Rdiuding arS@RMIndtHA Qrap ior G een,
Pr ot eCédnjugatién 19 WS it ICake®p@ONAtG IS Bladedt itt. synthisls. Gahedwiet \Al.,| L&~ AS- 452 500NRKisYOr K,
1981) . préceps Rfr@luceaiCthe hidaphery giotpohtethd firsigstepr ¢fLipBngasyathbtitcpracaduds fisrebg havirg\n

bel ow. liritions on the chemistry available.

0 S R Thi§ grocedsiRalpiHDEIRuceS a venale whizh isaieatyedifferentiableliomriharemaindeoof tgrrodlesgiei on  of
am nesMankbe otmab s disqiosed thetr thed ringaepetinga ofesvcdinisy anfiydridd by tosidehd plinésngave 8 woupingsi s i s
t he t - @reupokipugir Wighegosiugaton=to- an( MRy waDepssiblecBis ®pthodshawerer gpedioyeens pid aci d
hydr ol §igrentiating bejwean ane prcaeatedssitesen e ROV aFinsa HetBolfing SRS WRP HiP SUPL 350 R =
CH204 Belinkag @9uR-s preferred when the dendriner is susceptible to acid

hydr ol ysiT8 Presqst §Fasess 4e pravides Hpre dirsgt H'g'aﬁ%i‘t s@?fr%'d Ay GAndrimpers,
oo S B £l ok oy i it sl LS 7426085 gt o, -

- CH2_5Roflee R Aeage arics, Hawaver e prieet sciian stpus, that| g g beer 10 g
9 15 an A AM, Le., s ace]_oi_ ir acetates is” only . F?goﬂory., n p’e mﬁ feep?%’t ecting
gr oupsbrﬁngglag !F(')"r‘poémn'}t ﬁ'%os' I\}ﬁﬂ (! oeéarteehaﬁgﬂer %"Ro‘\k'ﬁ I r?e?'?lse i tee'?Aa Aur e could al so be
useg. in this synthetic schenme. The above preferences aq¢ @i ven as
illustrative exanples only but are not the only prE?Ec 4g groups which can

be used. Any protecting group which is stable un the reaction conditions
-and can be renoved without altering the Mf t he Starburst

“tendri mer can be enpl oyed. The above prpd¢ess can i 0@dg¥ an anmi nophenyl
funedionality into any agent Wﬁ am no 25 group which is then
conjugated with sone bioactiyvesagent, e.g.\ nonacl opa-l— ®body or enzyne.
The agent can be conj ugated By oxi dative codpli o carbohydrates on the
bi oacti ve agent, e.g. antibody. The am nophenyl grbup al so can be converted
into an isothiocyanate or isocyanate for subsequent regctdon with the
pendant am no groups of |ypgpe residues on the bio i agent. An

alternative process involves the reaction of an activated aryl halide, e.g.
4-ni trofl uorobenzene, with

40 '_ €0,

° /\/ — C0,®

N :
W aad \/\CNH/\/"L_
. " €0,®
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Preferred among the Starburst conjugates of formula (IV) are those in which M is a radionuclide, drug,

s5 toxin, signal generator, signal reflector or signal absorber. Also preferred are those conjugates in which
x=1. Particularly preferred are those conjugates in which x, e, f, h, and y are each 1, and g is 1 or more
and k is each individually 2 or more. Most preferred are those conjugates in which x, e, f, h, y, and g are
each 1, and k is 2 or more. Also particularly preferred are those Starburst conjugates in which "Antibody"

12



30 an am no -function; on the agent for conjugation, e.g. Starburst
* pol yet hyl enei m nes (PElI), and subsequent catal ytic hydrogenation of th

nitro group to the aniline functERA&ZF! 480 Bbr subsequent conjugati on.

particularly useful for agents e g. polyam nes, which need further

rmdlflcatlon

th
A1t 1 ophadREs ‘it%°£F'|i fﬂs ocps $ sﬁih‘lé'a%Z%Lm’é\i@ oy "sneseegﬁhv PRBRE *ne
o goggm.ﬁ?“‘p E‘R 2 %Euiﬁﬂ o Fe‘ﬁeEy ofi, g 9#; 33% Rlasors sy
0 koff i
condi |1 Qe A4 b&,h s Jgﬁa% ﬁ é &Paupié&e&nb & tﬂe%fdﬁg
40‘“‘“‘“‘“‘““éﬁp|| tidns as a cartier of antibiotics, radionulidS) Arugs or other adénts suitable for use in the treatment
OCCH2CH of disease states such adVcancetd alﬁomﬁ)\gﬂ‘ ais ; Binfhl nervo@ &y stIRQiidoldars; rtectioks

| ve emc

dQeases, and cardiac disorders; in biological contrél :sllcaticns*asmeansbf‘danvaﬂﬁg“p‘esﬁcmsuch

e

It is

he

e:

EP 0 27%s hébicilids, flhdicides wegtlidn@atfactits) diihicidbisls briither! Sofing bor isedi bOstartirgLidrialt Ut ed
aryl sl pdr@naidhg dtedr uskhs ageatsgi ve sul phonami des, e.g. 5 02N K1102X so

advant age Tk frésest ipveoiipasis alsv eliredtadOrSigburst assjagmteofonipnditioos] inCwiiich tha Starburst
am nopheopnjugaigs ara fordated-with] atigasultaiie vehiclod: Abe Starbupsticonugple @orepasitions mag bptiosdllipge of
t he syntohriain ether @tive ingredients; pdditivasgnd/orAliluests4 72, 509, in his process introd
the nitro hé‘?MQ"%ﬂ@fdﬂ“ﬁQﬂa'ﬁ lembodiment OfSﬂTer?VQﬁlO"aﬂ‘Pcﬁﬁgbw seningete carkydfermylated

t her ety \

i nt r odudkMveCrAm MR testifgof Ao —dnapymals, A agieyitpra
\aphydr | Gust

wit Gyitatle vehigles Heefub incaodinyityre such AR eA @'?Rsli;fa'&Vdﬁ"Fa% [a@ pesypides. g5 ingtragtsentgf

cAceariRblp carier i dilueat whichmay @lse
nGe ﬁs %0 thn elwqp :chh as, for

the rol &8 @regent pith W&H‘é\'ﬂ%’e Starbyyst °°"’H$a§°él°6‘§<pqﬂ'°i°ﬁ'a‘f“’°f“f?é includs trsR FAING ¥ diluonf

ofdi
chel ati

eé‘%m Joistey
al so pl’%}/du éarthéil ﬁﬁtf |3|3 f'?f;n{ Pé}o t t 5 f i¥¥hdn
dendr i mBFeﬁter 9 thePdehs: Mm ? pe@‘ﬁﬁ WhiumeGF ',
Denkeyalg ded le.lgnv'emiﬁnél RérZnay

sur f ace nyReds - welghtd Humbdr Ibﬁcd?é Braitbs, bAAGH bR bFRENES of e bxidRbd enednfidngl, stahOT k'S
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COI’]J u a * | qv q nmeans
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much betpbigmerttaaring BANMAN teriminal grouplLidntl 78 @ nidfecildriviianl BA bl e than S0 PeycemaN the Of

.t he st olmplecildi@olié uir saidaixtehddd cbrivertionan tar pfytheldsodetimingll bySdihéngiond stadiesalsR@ .

“PEl acetsediedl Guesy -IPailibg moletulsr afotials) A lussddbleincthe tdna Tddnse” d3Al\iddifias edta tpelym@’
r cod20 oiN"dendrimer" meang thaiGiORe aldmBller molecular volume than an ¢é3ended-cohventipod etalNpolymer
F CO héaving-the-same niifpcular weight. The extended conventional -star-pdRimer which is used as the base for
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comparison with the dense star polymer is one that has the same molecular weight, same core and
monomeric components and same number of core branches as the dense star polymer. By "extended” it is
meant that the individual branches of the conventional star polymer are extended or stretched to their
maximum length, e.g., as such branches exist when the star polymer is completely solvated in an ideal
solvent for the star polymer. In addition while the number of terminal groups is greater for the dense star
polymer molecule than in the conventional star polymer molecule, the chemical structure of the terminal
groups is the same.

Dendrimers used in the conjugates of the present invention can be prepared by processes known in the
art. The above dendrimers, the various coreactants and core compounds , and process for their preparation
can be as defined in US - A -4,587,329.

The dendrimers, for use in the conjugates of the present invention, can have terminal groups which are
suificiently reactive to undergo addition or substitution reactions. Examples of such terminal groups include
amino, hydroxy, mercaptio, carboxy, alkenyl, allyl, vinyl, amido, halo, urea, oxiranyl, aziridinyl, oxazolinyl,
imidazolinyl, sulfonato, phosphonato, isocyanato and isothiocyanato. The terminal groups can be modified to
make them biologically inert, for example, to make them non-immunogenic or to avoid non - specific
uptake in the liver, spleen or other organ. The dendrimers differ from conventional star or star - branched
polymers in that the dendrimers have a greater concentration of terminal groups per unit of molecular
volume than do conventional extended star polymers having an equivalent number of core branches and an
equivalent core branch length. Thus, the density of terminal groups per unit volume in the dendrimer usually
is at least 1.5 times the density of terminal groups in the conventional extended star polymer, preferably at
least 5 times, more preferably at least 10 times, most preferably from 15 to 50 timses. The ratio of terminal
groups per core branch in the dense polymer is preferably at least 2, more preferably at least 3, most
preferably from 4 io 1024. Preferably, for a given polymer molecular weight, the molecular volume of the
dense star polymer is less than 70 volume percent, more preferably from 16 to 60, most preferably from 7
to 50 volume percent of the molecular volume of the conventional extendsd star polymer.

Preferred dendrimers for use in the conjugates of the present invention are characterized as having a
univalent or polyvalent core that is covalently bonded to dendritic branches. Such ordered branching can be
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40 1 co2
0 N CNH * ~7 LC 2 45 N ~~~~F- C020 \ 7NC

CNHWN, ~ N PAMVAM PreFROZ4 180Bitg the Starburst conjugates of

formula (1V) are those in which Mis a radionuclide, drug, 55 toxin, signal

f . f d h
o ooy ook <G50 wiy b HRZpe W5 Mirter o 0] hoce con ugat s i n

which x, e, 1, h, and y are each 1, and g is 1 or re and k i s each
|nd|V|duaIIy 2 or n@re. IMbst preferred are thofe = jugates in which x, e,
f, B y, and g are each 1, and k is 2 or nore. Also particularly preferred
are those Starburst conjugates in which "Antibod EP 0 271 180 B
represents a nonQolangkan¥i body or an epltoo”“ﬁ%h I ng fragnment thereof;
and especially preferged are those in which Mregresents a bioactive agent
such as a radionuclid; drug, or toxin. The StarBurst conjugates can be

useeb for a variety ofnin vitro or in vivo diag applications such as
Iintgﬁannunosorbent assays,

radi oi nmunoassays, #V u\son m croscopy, enz
nucl ear magnetic re nance spectrosc8py, contrast Nnmagi ng, and
ns, in therapwyutic applications

|nnunoscrntography, in aMal ytical applicat
, ugs or her ggents sui tabl e

as a carrier of antibiotics, radionuclide
for®use in the treatnent of disease stafgfs sugh as cdhcer, autoi mmune

di seases, central nervous system di sorders, infectious diseases, and
cardi ac disorders; in biological control applications as a neans of
\del i vering pesticides such as herbicides, fungicides, repellants,
attractants, antimcrobials or other toxins; or used as starting materials
te/Tor maki ng ot her useful agentg.= Be present invention is also directed
to Starburst conjugate conpositions in which the Starburst conjugates are
formul ated with other suitable vehicles. The Starburst conjugate
conpositions nmay optional ly comaiN~ot¥er active ingredients, additives
andgsor diluents. In the agriculturgal materials enbodi nent of the invention,
the Starburst conjugates can be fgrmul ated 15 with suitable vehicles useful
in agriculture such as on crops, low | and, or as pesticides, or in
treatnment of in vivo or in vitr@'tes of non -mammals. An agriculturally
\acceptable carrier or d;;ﬁzn whi ch may be present with one or nore

St awbur st conj ugat es of present inventionMncludes those carriers or
diluents customarily uged in granular fornulati , emul sifiable
concentrates, solutiofis,\or suspensions such nk{gr exanpl e, tol uene, _
xyl ene, benzene, phghol, er, nethane, ocarb and napht hal ene. 20
The preferred Stagbur st poI!!/rrer for use HNthe St ar urst conj ugates of the
pre¥ent inventio S a pgﬁy r that can escrl d as a Starburst pol yner
havi ng at Ieast one bran herei nafte ore ranch), preferably
two or rmore br8nchesH eﬁﬁnatl froma ore branth having at | east
one termnal group provrded that (1) the ratio of term nal groups to the

COT & br aghesday, FRNatohdh R B a:.ﬁ.rb% yoft«i»mmg b8 Ebonabe? bighfonST Y

of T ey diihberBF QABatdAS bt the Brinc ntua\?eﬂr&e b # e
that of an 25 extended conventional star polymer having simlar core and

nononeri c noi eties and a conpar abl e nol ecul ar wei ght and nnger of core
branches, each of such branches of the extended conventi star polyner
beasi ng onl y#on€ termipal growps per depdritdicedmanch o ume—that is no nore
than 80 percent of the nol ecul ar volunme of said extended cdnventional star
pol ymer as determ ned by di nensional studies using scaled Corey - Pauling
ol ec wihersin [@oisl the umbles ol ,geoetativns andri, istthecrepeating uhil ewlglitityashidhtis aldeastfd agdn thet ar

pol ymgane oBgmings. Thecetal mbmiar of tesminakgreunsin thet dehdrimepis defarinined bythe éafleding: vol une
tha# an extended conventional star pol yner

NchG
2

# of terminal groups per dendrimer =

55

wherein G and N, are as defined before and N, represents the valency (often called core functionality) of
the core compound. Accordingly, the dendrimers of this invention can be represented in its component
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havi ng the sane nol ecul ar wei ght The extended conventional star pol yner
“which is used as the base for conparison with the dense star polyner is one
that has the sane nol ecul ar wei giEP,0 24M80&3Ir e and nononeri c conponents and
sanme nunber of core branches as the dense star polynmer. By "extended"” it is
meant that the individual branches of the conventional star polyner are

ext endedP¥¥f 2&P¥¥Pched to their 3s maxi mumlength, e.g., as such branches
exi st when the star polynmer is conpletely solvated in an ideal solvent for
the star polynmer. In addition while the nunber of term nal\groups is
greatgr for the dense/star polymer nolecule than in the conyentional star
pol ymer nol ecul e, the{ chem cal structure Pariifaler m naql; greoups is the
sane. Dendri rrer use tes of Mbhet resenN nvgnti on can be
prepared by pro Goze %%#?% %@3@ @ry. The gbove déndrikpers, the

vari ous coreactants apnd core corrpounel%-—-—and process for th iNCpreparation
can bggas defined in \US - A - 4, 587,&;,9-.1 The dendrimers, fof use in the
conjugates of the pres®gt invention, Can have term nal grgdps which are
sufficiently reactive to undergo addition or substitution reactions.

Exanpl es of such term nal groups include am no, hydroxy, nercapto, carboxy,
al kenyl , wizekdin/the CorenTarmina Moigty, Glad dl; arngrae defined befere gid they Repeatdinityhas a walenewbi nyl |
45 i mrelafpottipnalty of Nt 1 wheein N: ghﬁ)@ﬁmw&b@ i socyanato and i sothi ocyanato. The
ter mi nal gAcapRiymesn denerimeshich dsde preferaskdendrimenonthe Pergeses Pfi tis inMestien is p gpique
exanpl e, compoyndkeenstielg 1ob polyfungiipnsh myaqmer upits t"oad\HB'Ide'ﬂ'l?he @?b@@?’f F@v-yeake
k) the I‘i"'\?@'f’“er glegiia,is Bf""%ﬁ?‘hfé}"‘ ‘E)P “‘W@"B@hm‘ﬁ(‘i’i’é"r@ ko Poifnglignal repeat -

convent i 'B%é'f"' ?’Q te'?ﬂ’"aé 'ﬁ 'r"r];t?re"fzg ‘}?hé?\/e a
“great & PUREEALD i f‘r Ve h
do conver‘f?’ﬁt 9 ‘5’ % ,f%\ eul pg ncﬂo % S’Bgﬂ‘o;% 6'? core

P re?nmcﬂgls ot Peé'%ﬁ?h %era h%f sape%f yﬁaa e '2@ 5
th f
Jh‘éon&@ﬂe M orBunds .é{aﬁian Hp uﬁltrbf hqm@ eéasrnﬁ.apgﬂéﬁeramﬁs
poI yrrer,regghgj erab y at | east |rres nor e pr erab y at least 10 tinmes,

nmost pr ef eiphé YerkifiRdh rdorcli6) tmeﬁéafﬂé&mts-m@ tHosbm® witlin & SihdId BehoraiinObUR $nalp QffferlC OF €
branch i #ont fened@nIe gdelalidhEmn theSrefdattigQini Xy (zali1, Keapresedts tHE0hidhoRAdibRI @iDéf\theat
“east 3, firstasherlibe fepsatiby Vnitf VOreprésehts thOmdlety Ebnefitating b yirst feneraiong ZVi@pregais e I

nol ecsd alnctieraDdrbup df the paipluietionabhioad 6flthenrepeating tuhibof Tt fitke peneraidnaaind pray enike sdn | eSS
t han 70 asair differen dnom diret functianalgrqupe bfdheadoreycompaunt, 1D (2., 60¢thamgerterationsf aad dhlisye f r om
7 to 50 nuoibemaet 2pe momnmos) preferably 208 ercts which reprbsents thef muitiplicity oftbe palyfignatiohal dgade nded
star pol gfres repgating enitrie thefiesh derierntions Gprprically dhei fapeating wBiig (sgresented by thehformteesent
i nvent i oRY'&hd wheraip 3¢ represonteithe sartiolar genergtion fiomzthexfirst te the ot weneratien: Thusy la thenat

i s coval eferad %ﬁtﬂ@ﬂ molgcies 9ash £'i & the ﬁcﬂ?é%’am&@ﬁatm yei @@Wﬁﬁ%!ﬂ #HPEHr® be
13 EP"EP"E"ﬂl”“I Is°‘F°F"1' G%’lefaﬁ‘{"eﬂ!d tig op fhwougly fhe gap gjﬁ;ﬂbﬁ?@%é r9qUR fesa

i ndi cat elgpqamg lﬁrﬁ é{ )Nldf W@?"a’f lg_g_nnected to the of the repeating unit of the

G265 1Ogenerat|on number "i+1". flnal or term al of a preferred dendnmer molecule comprises terminal units,
N\N N 1 (Z‘)Nt wherein t represents terminal generation and X!, Y, Z' and N' may be the same r, different
af “ﬁq I%gx;? t that there is no succeeding generation connected to the Z* - g1 an N' :Bz
N S th or one. Thereforel_ma preferred dendrimer has a molecular forniu represe d H H
40 Mat hematically, the relationship between the Onunber (#) of term nal
groups on a dendritic branch and
45
_ t-1
‘ i-1 tytest
@(ZO)N xi Yi(zl) Xty“(z )Nt N.nNo
n
50 n is 1 n is 1

whereiis1tot—1

wherein the symbols are as previously defined. The » function is the product of all the values between its
56 defined limits. Thus
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t he nunber of generations of the branch can be represented as follows: NG
+ 45 ¢ o O termnal groups per dendritic branch = - 2 wherein G
is the nunber of generations arfP 071 80tBe repeating unit nultiplicity
which is at least 2 as in the cane of am nes. The total nunber of term nal
groups in the dendrimer is determned by the followi ng: NcNrG # of term nal

groups per dendrinmerial2 8 d gefined before and N
represents the val end¥ (¥ ten%gl)?yg)?y%g f{\flﬁctlégfﬁ?l ;) of the core
conpound. Accordi ngl"y‘/“the dendrinmers of this invention can be represented
inits conponent 14 EP 0 271 180 Bl parts as follows: Term nal (Core)
( Repeajptiistile number of repeat units, XYI(XHR, BSnprising the ith gerNi’cﬁor{\'Ef drte Yendritic branch and
N when i is 1, then Nr-1 wherein the Core,
Ter m nal ,,Myfaty, G and N, are as defined before and the Repeat Unit has a
val ency gv=115 functionality of N, + 1 wherein N. is as defined before. A
copab y medopdlynibeit dendimers\Whé fpedt Tinibifop bref gohératidn diifend riofiethe fopéat ukitin (atilepd 96  Of
t hi s | oi@ndenarationSTie prefeget: dendp@sirack ey Symmettical ao fllughatey finl IsEtdtupa dbrmolesioner
uni ts descrdbeth herbihafte Peefeab denfiitaansimayt becdonrtedhip fundlivealidesidbndrimers hymoetash with | s
pr epar endthr reagent. ay[eyamplec canvansidn of hydraxgltipthe terminal gengrationdio pgier by dgaction with an

yf upgid chigiidé givesprnzaster tefmipplly) functionalizad deedrimmiers dhis fnetioralizetionchpedngt Heccaripe sane
or de pdrtethe heqspiice! Teaximumean fefiged by the numper of vailatie, funetiongh grayes prd. fiwprsent ed
by t hefupgsienalized de g’"{“ZQTNU‘M@’PéN"I s("D)“e‘FYe‘Hr"’e@%'PP@! defined molegular fympla 35 sttt s t he
funct i GRE&MH 1"6 entsthecrefu tionalijty
whi ch ISl |c e@ij(lm Ioft %ﬁ%}u gf}g cet Yf@es fﬂﬁ
dendri A8 "% e’ef BairaR i atsdf"pée number
(NoY™ o?xpf"ﬂf ag °8'?1 yaiwad gnc f‘%‘hss? "3' Hﬁe te%f to the
nonof uncti onal tail of a repeat| n un|t XY1f (Z1) N1, of the first
generation and eac the Z groupy of the repeating urNt of one generation

r‘;functlonal t\ai | of geatl ng ufit of the next

n

_is 25 bo ded to a
genggatio th fn pél (BERGE tion i ghegt)hm t he dendr| mer
nmol ecul e, rez) t| units are %haira i\thin a s NN ﬁErdtlon but
may diffe fromge aiion to gen ¢ he repe |ng un|t
_.X V1(Z1) N1, Xl repfesents the nonofunctional tail of the first generation
Yépeating unit, Y1l represents the noiety constituting the first generation,
Z' rsepr eboms -th'etso functional group of the pol yfunctional head of the
r epeat i nghisriorin stif sholve th idistinctiopchetween the differant ganeyatibns it whish ®aghecopsist of N % er ent
f r om t repestingenits, Ml’)ngﬁmgdhe generations intooomewugivs: (!) (Z5N,, C or ot her
generations; and Nl is a nunber of 2 or nore, nost preferably 2, 3 or 4,
whi ch represents the multiplicity of the polyfunctional head of the
repéating unit in f first gereration. CGen ricaIIy tNe repeating unit is
represenfed. by the roula XV (1ZI) N wherefn h gepre ents the partlcul ar
gener at i r@ #Ec Xrer (z8) t -1 gener XFER(zYhys, [in th?
preferre ndr i | ecul e, e first gen T'é bati ng

lh*ﬁ”twis connected o an X2 of it of the econd generatlon and
so on through the generations such thaﬁ sach Zi group for a repeating unit

XY(ZI)N in generation nunber "i' is cdhnected to the tai'l (XI+) of the -
repeating unit of the generation nunber "i + 1". The final or termnal of a
preferred dendri na nol ecul e conprises termnal units,
45
(xtyt(zt)ye)
¢ XrYr(zh)yr t-1
6§ [T |y N, (t=1)
Ne
Core Repeat Unit Terminal Unit

65
wherein XY'(Z)r is the repeating unit which is used in all generations i.
Consequently, if a polymer compound will fit into these above formulae, then the polymer is a Starburst
polymer. Conversely, if a polymer compound will not fit into these above formulas, then the polymer is not
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S XtrY(Zt)Nt wherein t represents term nal generation and X', Yt, Zt and Nt
may ‘be the sanme as or different 40 fromi, YV, Zi and N except that there
is no succeeding generation conER@&0 18 Bhe V' groups and Nt may be |ess

than two, e.g., zero or one. Th‘eref ore, the preferred dendriner has a

nmol ecul ar forrrulareresent 1. 510(Z w) N
i Yi(zZi ,@tarblﬁg Rl R rmme ¥lhether a polymer is a §tarb lymer, it is not necessary t

n is now the process by whu preP éy ghethel' ét fr[s 8 f?rmilaengP é?rmulia?_l glso

synbol s ngqfauamthe 3.?3 i (G) ,eﬁ &QE'&\I WRENGdpe ypBh | T e
| is interi {ratio
i e e e

cormrl Shiq. W .htL gteeﬁ&ﬁ&rymseé ume. twne.s P9amb a@fwmmh&ranéapsufauam t hen

WhBT dcto Ma&smedemﬁdnmema P RIYRSR bythd folldwitg 1HGae:
generatlon dlffers fromthe repeat unit in at |east one other generation.

The pweferred dendriners are very symetrical as illustrated in structural
fornul as described hereinafteM. Preferredl dend?i mers nay be converted to
functionalized dendri W{-a-et——w—t—h—a-ne{-he&—r—eag-e-nt. For exanpl e,
conversion of hydroxyl Af‘ tehey hfnyidal generatiop to ester by reaction with
an acid chloride gives an esté? 1"te‘Fm nal ly functionalized dendriner. This
funct®onal i zati on need q1 rﬂl‘&eﬁ i5 out to §he theoretical maxi mum as
defined by the nunber o ava & é/ ctlonal groups and, thus, a
functionalized dendri n€G). mely Mty Me¥e' hi gh symmedry or a precisely defined
\ypl ecul ar fornmula as is the case vmth the preferred dendrirrer In a

honopol % i.c dend | rrer l e% are | Ctt' i cal .
Seriodo: HB eNC c "s 'pg o e Byl iy o s R o
r epr ese nftu] "E:, result er é) rou Thus A) above en tial
P will regult § moB % a?e rPthQ 855‘@;@ ab R?ﬂ
form ngpr ”eDo mﬁﬂl ?y I npl er form as:
25 Of course other structures of nsno 3 ca y pared by one skilled in the art by
XNeNr 55 3Qporopriatéff Sarfing the déndrifhel odmpa-ntbhﬁ @Fum\b%f' bf deneratONS erhflsye Ei'lﬂoh@ﬂ‘} 4cRiBd
bet ween chrhiarishh lof @fe6 BiforgiR ABARMbIBTos] relatmtoqr\ b RSdednt in Higul@NThe-sedds of
repeat i Bﬁwirl InBicated B Fighli 3(B)GOsHBWS thagst&rﬂﬂst%ﬂ%a&am (PAMAM)OB\E 1| tsREwE) §é VES:
(m zN) (staPdugst\bolydtnérs (PHH 4ndtby M stidvwithe 1Starbufdd pbletifyenéifines (PEI). In a manfe} Bimilar to
1 Z that of Figitfe 1, all th(deispries (I, It and Hi) have their far left draMing sffving the-initiator coreNhe next
NO Nrsb 1 di@eing from the left sHa@ing atte stdmbrénch oligomer, and the remaining drawingsTshbwingnthb Startiutst 55
oligomers and respective Starburst bridged dendrimers. It can be seen that in these series of scale
drawings that the dendrimer dimensions are close to and in fact smaller than those noted for the IgG
antibody Figure 3(A). The IgG antibody is shown to the far left in Figure 3. The scale is 1 mm = 3. 5A (0.35
nm). In Figure 3(A) the variable region is shown by (A); the constant region by (B); and the carbohydrate
35 attachment sites by (C). Approximate measurements shown on Figure 3 are (1) is 35~ ~40A (3.5-4.0 nm);
(2) is 70A (7.0 nm); and (3) is 60A (6.0 nm). These dimensional properties are preferred for instance where
targeting involves exiting from the vascular system. Therefore dendrimer diameters of 125 Angstrom (12.5
= nm) units or less are particularly preferred in that they may allow exiting from the vascular system to
\ ot targeted organs serviced by continuous or fenesirated capillaries. These dimensions are significant in that
40 they are small compared to the size of a potential targeting component such as an antibody (see Figure
3). A linear polymer of comparable molecular weight would have a radius of gyration, (in its fully extended
form), that would be much larger than the same molecular weight dendrimer. A linear polymer of this typse
would be expected to adversely affect the molecular recognition properties of many accepted targeting
components. It is also desirable that the conjugates be of minimum molecular volume so as not to
45 discourage, extravasation, e.g., by coupling Fab, Fab' or other appropriate antibody fragment to low
molecular volume dendrimers.
Dendrimers are desirable for the delivery of radionuclides or strongly paramagnstic metal ions to turor
sites because of their ability fo chelate a number of metal ions in a small volume of space. Coupling to
antibodies or antibody fragments which are specific for tumors may deliver a number of metals per
so antibody, with only a single modification to the antibody.
Linking target directors to dendrimers is another aspect of the present invention. In preferred embodi-
ments of the present invention, particularly where it is desired to use an antibody as a target director, a
reactive functional group such as a carboxyl, sulfhydryl, roactive aldehyde, reactive olefinic derivative,
isothiocyanato, isocyanato, amino, reactive aryl halide, or reactive alkyl halide can conveniently be
s5 employed on the dendrimer. The reactive functional groups can be introduced to the dendrimer using
known techniques, for example:
{1) Use of a heterofunctional initiator (as a starting material for synthesizing the dendrimer) which has
incorporated into it functional groups of different reactivity. In such heterofunctional initiator at least one
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wherein XY(Z')Nr is the repeating unit which is used in all generations i.

Consequently, if a polynmer conmpound will fit into these above forml ae,
then the polynmer is a StarbursEPP@7y 488 B1Conversely, if a pol yner conpound
will not fit into these aboveforrrulae thenthe polyrrer is not 16 EP O
271 180 gh céarburst o om%lh 1er 2 polymer IS a
gﬁﬁi m’aﬁa findpleste il .
prepar e a ... u.f.c (A0l e Wl v
dennnstt;,@ en r| rrers ar her e

ar 0. s ov SR Mool rod' mm.mse Lﬁebre%r'..m«ngfto 9&@3{ ol %M&'tﬁmﬁmw whi ch
depend mgga,.e‘imawe%pﬂ @n; associ afion o M occurs. Wien there is
interior @NmaRSkintihiwhidh ltm%e%écﬁbrt tinkifg With R tafdbiruirederatHigvis ipSssibld:when Ringf er abl y
8: 1, NI eoffiietdyiifichb kigpsinvbived iR HHo dBfidAMBI syhthesisZan resulttherebatibn & tiddbnde as | ow as
0.5:1 to @ Whdn th¥\h@btionaltgidup WedStolinking TMb tafgetify Rt istrbetivetih Gt syhtAdticO Of
M Proi S t hsteps amvmivaiSin ftier dandringk isynthe&is) Aingaa bk Pidteated bWied ofex protetting gugiviithonet ry
i s det er miemdseh, thd reupmrireatiive lteethe agntheticofrodetidres isvolybd; dit day itéditde freddilyoramogd
f or mul ae: inB@nalvher which doses not alter the integrity of thé’refnainder oBSthdmadirddnaieule.
1 15 (c) In the event that no simple [(r@ctlng @ouriceilt bir formed for the reactive functionality to be gse(i C) . 1
NONt Nr G- 1for linking with the targeting director,]a syptholiearesurspr cambmused whiclhisuprepativaipgli thei ty, N.
neals t hesW@PtmnfﬂﬁPd'@sd'a‘?s’ inthetdendrimes nymeséﬁnen remplatierhef ther sxpthesis; this dunptjogal
mul ti pI i crPYp. mushes el cpavartileinie, thy ‘Fels"eldé@'mgtg"?“ﬁ in & Eappghch "G'Ps not g‘Feb'Eﬁ‘Bs
Thus, ?r""@ jthe re de%ﬂﬁ&?é“ﬂﬂq Im°f°é‘§%l t when roteins, enzynes or

d

\char ge "a '$ e degy fupctio M@Wefltd"'i‘dé'ma% r"??qe“tz 4 D
or gcta mer hef n-"- isa:ela e in ggg n

odPse oTic aﬁ' e é?%@a gh el oy
one- ski e&ﬁs B 8 xty . BB m; %xamze .-sad i Eheq.ﬂ onent s
and nu "6 "with SanﬁrBB o% r9L{9 aXe%ﬁ@ SR for ik gf hree

di fferepgs brdfefred>Biité for PEISLaA! Ve 10 an I'gG antrbody 1's seen | Igure 3.

Thegseri es of drawi ngs indicated by Figure 3(B) | shows the Starburst
pol yam doam nes (PAMAM; by 11 shows the Starburst polyethers (PE); and by
[11l shows the Starburst polyernyrgneinmnes (PEI). In a manner simlar to
.that of Figure 1, all three sfrs bl and I'l) have their far left
\drawi ng showi ng the inifiat® NO02ext 30 drawing fromthe |eft
showmi ng the starbranch ol i gone ayid the remaini ng drawi ngs showi ng the
Starburst oligoners and respective Starburst bridged dendriners. It can be
seen that in these series of scale drawings that the dendrinmer dinensions
ar e cl oseamplesef etprafuncienal igifiglers for uselinil) abpyss clydstthecfoliowing fllustrativg @xammies:nody
Figure 3(A). The 1gG antibody is shown to the far left in Figure 3. The
scafe is 1 nm= 3.5A (0, In Figure 3(A) the variable region is shown
by (A); the const g& 0 g#gN?gd t he carbohydrate 35 attachnent
sites by (O. iy ' shown on Figure 3 are (1) is 35- 40A
{3,5-4.0 nm; (2) is 70A A nm; and (3) is 60A (6.0 nnm). These
¥npnsi onal properties are preferred for instance where targeting invol ves
exiting fromthe vascul ar system Therefore dendrinmer dianmeters of 125
Angstrom (12.5 nm units or less are particularly preferred in that they
may allow exiting fromthe vascular systemto targeted organs serviced by
continuous or fenestrated capillaries. These dinensions are significant in
tha&s 40 they are small conmpared to the size of a potential targeting
conponent such as an anti body (see Figure 3). A linear polynmer of
conpar abl e nol ecul ar wei ght would have a radius of gyration, (inits fully
extended form, that would be nuch | arger than the sane nol ecul ar wei ght
dendrimer. A linear polynmer of this type would be expected to adversely
af f8ct the nol ecul ar recognition properties of many accepted targeting
conponents. It is also desirable that the conjugates be of m ni num
nol ecul ar vol unme so as not to 45 di scourage, extravasation, e.g., by
coupling Fab, Fab' or other appropriate antibody fragnment to | ow
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nmol ecul ar vol une dendriners. Dendriners are desirable for the delivery of
“radi‘onuclides or strongly paramagnetic netal ions to tunor sites because of
their ability to chelate a nunbeEP&274388B1i ons in a snmall vol une of space.
Coupling to anti bodies or antibody fragnents which are specific for tunors
may deliver a nunber of netals per 50 antibody, with only a single
nodi fication to the anti body. Linking target directors to dendriners is
anot her aspect of the present inventi&\ In preferred enbodi - nents of the
present invention, particularly where IN\\is desired to use an anti body as a

target, director, a reactive functional ¢ ?ﬂ?b@ a carboxyl,
sul fhydryl, reactive al dehyde, reactive o\xr\#@cm%@?vati ve,

i sot hi ocyanat o, isocyanato, am no/ reactivesaryl halide, or reactive al kyl
hal i de can conveniently beﬁf on the dendrinmer. The reactive
functional groups can be i rimer using known

t echnigques, for exanple: (1) Use Rf a/hetergfunctional initfator (as a
starting material for synthesizing the dengriner) which has incorporated
into it functional groups of different r ONHGB4OBNHSH such heterof uncti onal
initiator at |east one 17 EP 0 271 1 Bi %1 $unctional groups wl |
serve as an initiation site for dendri formati on and at | east one of the
ot her f uncti onal groups wi |l be avail e for linking to a target director
but unable to initiate dendriner synthesis. For exanple, use of protected
aniline allows further nodificatjon of NH2 groups within the nol ecul e

W/t hout reacting the/ of the line 5 The functional group which
wi Il be available fAr A{nking toja target director may he part of the

i "t i Btor nol BgNi-e ig::by oreCsClhree forns; namely: (a),In the formin
whicch it will be uskd™~0r/linkiny with the target directof. This is
possi bl e when none o

synthesis can result in reaction

e synthet'ﬁ ﬁﬁeps i nvolved in the dendri nmer
2¥2s center. (b) Wen the functional
groupyused for linking to the targeting director is reactive in the
synthetic tO steps involved in the dendrimer synthesis, it can be
protected by use of a protecting group, which r@gnders the group unreactive
.to the synthetic procedures involved, but can i®self be readily renoved in
‘&’ manner whi ch does not alter the integrit:/ﬁé,¢ﬂﬁ£ﬁgﬂﬂéhﬂgr of the

enpl

macr ool ecule. (c) In the egent thal no sinp protecting group can be
formed for the reactive funetion X to beZused for linking with the

targeting director,(euﬁygcbeu' ] be used which is ynreactive
h es useN in the dendriner synthesis. On
al

inall the 15 syn tic pro
conpl etion of the synthesis, this function roup nmust be readily
convePtible into the desired |inking group i pCNHGHpBHpNHA ch does not alter
the integrity of the remai nder of the nacrq/p nol ecul e. (2) Coupling
(coval ently) the desired reactive functiogal group onto a preforned
dendrimer, the reagent used nust contain a functionality which Is readily
reacted with the terminal functional groups of the kd20 dendriner. The
functional group to be ultimately used to link with the targeting agent can
be inits final form as a protected functionality, grialHa synthetic
precursor. The formin which thi® Iinkj functionadity is.used depends on
its integrity during the synthetfc prg e to utilized, and the
abilisy of the final mackGHg)gCOCHH4 3t OfbCihy conditions hecessary to
make this group avail able for |inking. exanpNe, the preferred route for
PElI uses 25 30 Exanpl es of heterofunctional initidtors for use in (1)
above, include the followng illustrative exanplestﬂgﬂﬁghl
CH2NH2

50

55
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40 45 50 55 18
bNHCH2CH2NH2  H2IN-
0 NH2 20 2N  y
0 ( CH3) 3COCNRCH2(\ 35

EP 0 271 180 Bl 5

40 CH2NH2 a \ 45

50 55 19  EP0271 180B1 CH2CH2NH2 10
[HONH2 H2N- D
CH2CH2NH2 25 30 9rdieh T %ﬁcw
, ahd

10 /Faannz

H2N CH2CH

15

CH2NH2

02N CH2CH2NH2

26

30

):HzNHz

02N CH2CH
35

CH2NH2

40 fﬂzCHzNHz

7H2NCHQCH2NH2

% 02N CHZT'I

CHleCHzCHzNHa

50 CH2CH2NH?

There are several chemisiries of particular importance:
1) Starburst Polyamidoamines ("PAMAM") Chemistry;
55 2) Starburst Polyethylensimines ("PEI") Chemistry;
3) Starburst PEI compound with a surface of PAMAM;
4) Starburst polyether ("PE™) chemistry.

20

CH2CH CNHCH2CH2NH2 18
CH2CH CIEPNR7T12880B T CNHCH2CH2NH2 30

(CH3) 3C0C N
20 02NX

-e

CNHCH2CH2NH2 /
CH2CH CH2NH2



- 35 CH2NH2 40 ?H2 CH2NH2
H2NCH2 CH2NH2 45 02N CH2 j H CH21CH2CH2NH2

50 EP 0 271 180 B1 CH2CH2NH2 There are

several chem stries of particul ar i nportance: 1) Starburst Pol yam doam nes

PAMAM' t b t Pol yet hyl
(Chem st r) %ﬁgﬁ'ﬁ%tﬂas"g"qﬂﬂar%‘ r ur’%\l“?%'?'ﬁygrﬂrqa??%?l Tr‘ghig ¥ a'§°"’§tséff"burst
pol yet her [1¥n £%(_2, ERoS q_,27jso(1§. ?ﬁ ‘l\{pdlsf ﬁat 8RS ofNRt,ll_g,e
Vi

dendri ner ssy { use u’hcfl onal ’
groups suc'h d:?Jflsasﬁﬂe fgﬁﬁ 8\/\/?‘9}l ﬁggw PCa H2, - PCa H( 1), - PQGa(-2),

S 0R(-'), - S®@ H. - S02(- 1). -SOaH-SOa( 1), - NRXR2, - Rs, - OH -

OR, - NH2, polyethers, perfluorigwsgt, aldo, - CNHRL, -COH, 0 0
70 15 -(CH2 2) " " ' - NN=CH
4~~~ J,20 -N 25 0 -NHOH2 >R4 ~~- (CH2) n
N4 1 ~~~~N 30 wherein R represents al kyl, aryl or

hydrogen; Rl represents al kyl, aryl, hydrogen, or s5 :
(CH2)n -N N\ (CH2)n 40 R2 represents al kyl, aryl, or (CH2)n

45 % (CH2) n 50
-H, - SQ2H, or
t o, ’car boxyl, %T&fx

R3 represents -COH, Apr esent s al kyl
aryl ,’5al koxy, h ogen, brono, chloro,
iodo, or é’&-ﬁff

_ R3 R*
o= |
—N
s -NHCH2 , / \\ .
U R3
30
wherein
R represents alkyl, ary! or hydrogen;
R represents alkyl, aryl, hydrogen, or
% {CH2)n
\
_ =N X3
L ~
< (CH2)n
40
R?2 represents alkyl, aryl, or
(CH2)n
45
=N X s
/
(CH2)n

50
RS represents —OH, ~SH, —~CO:H, - SOzH, or —S0zH:
R* represents alkyl, aryl, atkoxy, hydroxyl, mercapto, carboxyl, nitro, hydrogen, bromo, chloro, iodo, or
fluoro;
RS represents alkyl;

s5 Xrepresenis NR, O or S; and
n represents the integer 1, 2 or 3;
polyethers; or other immuno insensitive moieties.
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fluoro; R5 represents alkyl; 55 X represents NR, 0 or S; and n represents
"the'integer 1, 2 or 3; polyethers; or other imuno insensitive noieties. 21

EP 0 271 180 Bl The choice of ER2MA8AIBIgr oup depends upon the particul ar

end use for which the dendrinmer is designed. Linking of antlbodles to

dendriners i s another aspect of the present invention. rﬁg@a t he

ant i bo% §° 6'|‘°'°3an |f1!ﬂ95§?alf ‘{j‘n‘é?ﬁ’f’%dsa‘fpé I“le Ragigular, °’ldh'é"ech’nH't’ dt??a{"f’@bl'fnl ques

wel | Iducnm an % yp al, u on

dend B e d .g' m@ .,,?rewg gx

:g”e?'ym fé"? 5 "%p gggﬁ'gﬁ"i?‘%ﬁ&% ) ée g m B "
cti indne an ) ect]

bet weep, 92 ﬁ@@gf%bn g‘f‘iﬁ enqt;e a&.&ﬁﬂ? HBSHYESR tanti ;,E%

the defkinTht of e deRfinPio' tRPEhYbdRY oPAHtibdD Jn?&ﬁﬁ&‘%e peMeited nb@mﬁn%f m,a;ed ' ” a

nManner godk inbttsighMSamty Afortérb Uitk frb Grmbidodadtit %tl%raﬁtllwtﬁ Br dnbiSbal, AL @RCK i ty Of

t he sankihdigde Shtibad or BBy HagiBeRe R a finbNbhalitySin tHeYanibBcyDbraEiiboay kdamertwhichady or

ant i bogby a bérfel tRrHntigeh Aecognitinardibiaiag kitey i N the antibody or antibody fragment

whi ch i s Theofbliowing @kdmplek further illnstiate(tReinvedtichTHolléttered axathples cahtann) the ipteparatibh 6f

f ol | owstartihgewagenipls;die fumbérbdexamplbsi®hcestt tbe priagarationveiptodants. The | ett ered exanpl es

concern the preparation of starting materials; the nunbered exanpl es

concer Example ApPrepasation i)f(?rTC@lfbwfaﬁidduét'@ rnt&mmmr@avrammr eparation of 2 -

Carboxam do - 3 - (4'- nitrophen r opanam de. - Nitrobenzyl nal onate.

di et hy| e8t 8ijtrobepzyl mglopgia; diptiyylesteg ¢ f?mfbﬂgg ol E’%sdi'iﬁe'l'ﬁdl ipy 3B 91 g megfanol.

{apt hanBhe. soipfien was haated o Qa‘t"@d“'f’tﬂgﬁ‘ﬂd 5?"@’%"( FP“&‘!’?‘isrq"H'Qj’"ﬁrl'tfsé’“E‘i'?deam of

anhydr @ggmwa' el 'BB‘BbThéa°"f‘ﬁ? 86;{{? cCpigt pe: @‘é’

B%M“afﬁt 88195 ' ‘E““v\é)s"‘ '?F“f“é? &‘c? %nd 20

swa‘t |¥ ﬁ? "étﬂ'&eff (2 pepifng m

recrys b0|I|ng met hanol to afford 1.85
g (7.80 “rgwa%?oggrg‘n?n‘é’éh M@@% |eI ép Y>35, 60C(d)). The structure
was confirmed by M5, ' 25

Anal,, Calc. for C10 H11 %C@c-foerHw%Na N Theo: 50. 63 4. 69

17. 72 Found: 50. 75 81 17.594 30,.£xarrp}qe . Preparation of 1 -

Am no -2- (am nonet hyl) ° A-H-gpheryprepane. 2- Car boxam do - 3-
(4 - mtrophenyl)propanarnﬂ@° 2 |054F3 4. 442 ) @2 s slurried in 35 m of
“dfy 35 tetrahydrofuran undE®% pi ¥ Gadn 48 npsi#éré with stirring. To this

m Xwalr e was added borane/tetrahydrofuran conplex (106 m, 106 mmle) via
syringe. The reaction m xture was then heated to reflux for 48 hours during
whi ch Biample BhEregamtipeeidedminoi-de (adiromethylled.— (haitrepbbnybprerananas cool ed and the
tetrahydrofuran was renoved in vacuo using a rotary evaporator. The crude
product &n&abeenide- 3 oditikerheadirwPangpide d20 pn8.6Dmpple) was slysfieddn [$A mal|of dryd t hi s
sol 8t i wphygefuran, ungaip GiFagan aifipsphere With sifriaa.dgdiis @muerwaaéddga@ranpﬁ@rasxs'rwanon was
refl ux@d'PFb (108 oml. 406, 1pmele)ipgsyfinge- Ihe oraien Mixiyrn, was theq Reated dp 'ﬂ‘ﬁe‘%%@é"s

hydr oc '691” bjen %’%ﬂi“e\%@em%i"%’ﬁﬂ"’ﬁd 1%e gplution "’&%F’W “\ﬁé?‘ ‘Ha’b‘ki‘sr act ed

' cool ed
by i ﬁﬁ%{%ﬁ asﬁg[l%v%% A i eiff "

Basdiéo W
f 2
our ﬂm d tanQﬁ‘ﬁlaﬁsgt’ é?iﬂtslﬁ& sﬁﬁgngfme s G HR o LitB8 s ese-EQhﬁnéa' r RS

evapor g, SHVAE Yoktrabted Wt fourle
trit Ul’ﬁéy@&%&rﬁt&i (Ft) Y bivePL 458 of GmBier Bbidred oil. This ol was triturated with disthyl ether (50 ml)

45 and filtered under pressure through a short silica gel (grade 62 Aldrich) column. The column was washed
with 100 ml of ether and the combined filirates were vacuum evaporated giving 1.05 g (5.02 mmole) of the
titled diamine as a clear oil (mp = 275-278° C(d) bis HCI salt).

The structure was confirmed by MS, 'H and '3C NMR spectroscopy.

50 Anal: Calc. for C1oH17N3O2Clz

c H N

Theo: 42,57 6.07 14.89
Found: 43.00 6.14 15.31
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45 and filtered under pressure through a short silica gel (grade 62

“ Aldifich) colum. The colum was washed with 100 i of ether and the
conbined filtrates were vacuum EPHEF1at8BYi ving 1.05 g (5.02 nmmol e) of the
titled diamne as a clear oil (np = 275 - 278 (C(d) bis HCl salt). The

Al %ﬁ%ﬁ%{oﬁg m%m'a?z Zcfipigeman) s .;jwaaaga}emcg%z- 257

6. 07 gelg%l'l tgofuran 79 rr;lm%le was1 ci]'un%gr itro: vua a 7;l'ul gdl§ ilb a
Exarrpl e mal B 5d,724 lth#n utlo broyg
am “OaOh ir 4 ﬁJb?s OJ %&&ﬁ%ﬁ‘ 091 Sﬁrbxéeg wa ?"3
added U 6ratiah feaed cidak Qelﬁm&ﬁ'aﬂ WMethatti &6 nﬁ) wal cili s@% é&Q@%h@'oﬁ'{nﬁ}gn bidlghd10 -

benzy!l drbgen hiBride vad BubiBiER triedughth Ruspbisioh td\@Hect URSoIsaR Brid tRE)soltien

br ought wé msrpren& & 86K 1TrRihute! Ghé) RidihanolHA) vas PPy byRBsatsd hidl thd Rsiiiihy Hy@ednRFlgsnd
excess pdhtwad kirfléihislghthe\eding' @ssoIMRAdhNx Prodedliry aguitd [TRY ydiotiloride 8l dbghindd Waear
gel atb neissdived in.10 Mt ohwater] and Débiedlin amiae bath ufideDarGdny Condelraied Sodiumchyaiokide\5098)

not abl ewsaaidei/dwiit withrstirribyy 9 pHy:d 1.afe aguedus eoitichewasaissn uthibled ditit 21X a0y pdtidns

S us pens ofashlotoforre fwhielt tvere icsmiihadtand fittesaddhrolph asshortisiicagelmhgy witheut drying.| The eavdnbdr 1
m nut e. wadremoned lirevacisHGlary)atiording the tileccompainéi (08 gahoR mimale)rie %k yiekd gR=0.65 -

hydr oc hPuék/MeONHOH\eesc caRilledha $iruciurgtwas isenfigeadebydiHsand 16 NMR and: fised yithout

pr oc eglufughes gyrffigetionrhe hydr ochl ori de salt obtained was io dissolved in 10 ni
of water. and cooled in an ice bath under argon. Concentrated sodi um

hydr oxi EF;"EEM ’°R%{§t'°5&fcﬁad4 sfpiagbenayd T h4811 r‘Ptfaﬁﬁ‘t53 ‘HH"“"‘W“"The aqueous

rtion S i ons of . c rofo
%’EESCF E m%q % P %mi}ng F%f;%fg (;;' §§, e "t‘%ﬂ g%jg"gw%. ng.
212/ 1). irid

St «ﬁ i %%4 15
furt hereﬂUsrs' a'rrﬁ@def%r}em ) Q&’rﬁ 'thgr?esg h|t ¢o4'd wa&gc

1,4, 85 Liom; 56°®H o t fo a'fforz crud 'pB&Q:F &Wm 1e)| V19990 Q@ZM an ch}ﬁ%ﬁle was

di et hy le8§4t8kz08 Rorh ehistofortibianBT P ©) 16925618 CSTRIMRS speBiral, O

20 sol u&dnggtemuhmdg@gosddgﬂm@e to a stirred solution "of freshl y di stl I I ed
et hyl ene dianine (6.00 g, 103.4 nmole) in 10 ml of methanol under nitrogen
\dver a ExamplarE: Rexciiontbf M3syEAriding Witls O Arhih®+2 v@rsinariethyl) €8~ 4ehitréphdayipropanel Thi n
Layemro Chr onot ogr aphy (TLC) analysis indicated total conversion of diester
(R = 0. 93) Aminot-Re (aiminomethyiicte® ~(43f nitropieni>- prop2 /4400 my. NI @irioB0$9e% paeplvds Thi s
mat er i atiisspived in {18.5 myphabspluteatiinél indsprifragen: dMesyT laziridine t9p sl 7.85mimelR)oes edddd domi ne
wer e r elipwinpdstisminer sslutignyasca, eglidr e geactigndvas istiredeat @5 1G foy ThMPure usingl 4 chagugtic
vacuum EPiegnd dutng)this meripdha white, qummy\residyp derined en e fsispei ofcthe flask.pihe @thenol vas 45¢,

8. 36 mPAcH teq ﬂ‘dg@% Aus pps tmﬂfa%émﬂ @F@&r %m‘rp%owﬂ@ha@f& 19, mayq #ny dtarepqiesi

chl or of HB""'“ °d“°1 fas® te Q@% aw;ffak'wafh!d syifgpamigleR dat a
were co l iﬁ{iﬂ % 'i"?fPaé“" BXAAD B e et BAimed esy |

| ridi "‘iea'mﬂ?ﬂe °or°- : SHRTRGPY- - 3- (4- nitrophenyl)propane. 30

ot Ny, - {4 (400 ny,
1. 91%n mple% Prg)ga‘?%%}rg?%l] 'lgil)msbg%zgl ! 5 b'slbthg%p%‘%éﬂgt}dmﬁw lF‘ahanol under
ni trogen. Th@%ﬁﬁhe AfetlylsShoRtmideO@Ed W, 034 %nmag)dléé@%daﬂd@%l &1? Sﬁdrﬁ
di ami Necohintiitbd St adid 368o)IThis! SRtidrERs heRfiainb Sndot hilrb3H afd heaed &Our s
Usi Ng asPBOMRitbLwithivigofols strng. Adwgmrzﬁrkmgsuas%tb@sl«dah fo solHigRT WS ;{oﬁrsa %e
f or magl sired soldibsiGstRf (60 A, Tro Prdkipitaldachts Sitieee waa fitorsa aA@ pridtbaEly aRsbivel
r esi duetoalsof deibriided wated Thd jHof MsCEbldEon Whb adflistedad pHi 1% vith 509 N20AIunde? algbiwe any
unr eact exdiingz Thei rdsultieg sdiitien gesThiixed Withde0Cin! dtcethaiveh ant it @retipithted Ikbrganit sdfs weje t O
af ford fillaed.t b salantwasgbingved Sorh fttercaude cianing Lin@r epduchd Hrbssunane )to the reSbflibgylighl d ( Rt
= 0. 74 broig-ilOxds adéiedini@p ml oPOILG®)undéF nitrogany Tiet roirtarewas sired vigomsty dog whier wasd 13C
nucl énxr rem\?ﬁ dhrough p@g@mgmua(qugan s Ptaddtrap)goti) the, remaining toluene acquired a light yellow
color (30-40 ml remaining in pot). The toluene was cooled and decanted from the dark, intractable
residues and salt. This solution was stripped of solvent in vacuo and the resulting light yeliow oil was

vacuum dried (0.2 mm, 35° C) overnight affording 210 mg of the product (60%) which was characterized by
MS, 'H and *C NMR.



40 Exanple F: Preparation of 2 - (4 - Nitrobenzyl) - 1,3 - (bis - NNN-2 -
anm hoet hyl ) di am nopropane. The crude net hyl sul fonani de (650 ng, 0.94 mmol e)
was dissolved in 5 m of nitrdERA2ZpLIYEI concentrated sulfuric acid (989 .
This solution was nmai ntai ned under nitrogen and heated to 143-146 'C for 27

e e

preC|ﬁT Pfc TRe was filtered and i mredi ately dissolved in 10
m of deionized water. The pH of the solution was adjusted to pH = 11 with
50% NaCOH under argon with cooling. The resulting solyjion was m xed with 90
m of ethanol and the preC|p|bated inorganic salts weie filtered. The

sol vent was renoveg om t he grude am ne ummﬂ ﬁéﬁﬁgﬂﬁ?éﬁissure and to the
resulting |igh %_ g:) Oick bﬁ?cﬁﬁéggcﬁ? nitrogen. The
m xture was stirre |gor6us 'y .an WAs so r éﬁithrough azeotropic
disdillation (Dean—="Stark tea@ﬁﬁuntll1the remmlﬁﬂgé | uene acquired a
light yellow color (30-40 m an in pot). The toluene was cool ed and
decanted fromthe dark, intractable residues and salt. This solution was
stripped of solvent in vacuo and the resulting light yellow oil was vacuum
dried (0.2 nm 35 C) overnight affording 210 ng o the product (60% which

was’characteri zed by M5, "H and 13C NVR 55 23 EP0271 180Bi Exanple G
Preparation of a Starburst polyner (containing an aniline derivative) of

one hal f generation re sent ed t he follomnng hene 5
0 0 H2C =CHCOCH3 H2N| H X~~~
CH30H 10 ‘CH2C W&SNC%% éééocﬁi)zézo

0-4BN - -CH2 CH2 CH2N( CH2CH2COCH3) 2) 2 20 Conpound #2 Met hyl

acrylate (2.09 g, 24 mol e) wfompossa ¥&d i n net hanol (15 ml). The conpound
6-(4- 25 aninobenzyl) -1,4,8,11 - tetraaza - 5,7 - dioxoundecane (1.1 g,

3.8 ol hB @%%0 B Grffche) Wils CRARbIA ﬂ%&ﬁaﬁmbﬁﬂ) i1 EXAPIINE 6R)s VVaS
di s30laMf elnﬂ,n)nfe B3NOlotrdadd) 41 JdihBoda @99 ¥.eQ¥6hpoind P bpdbtion
i gOT QbriSeil ih Enciipid B) WEE diBRREY In AGkABIAIE mHnk twad BddelNiiowlyeavet b BBuriwith UT € Vs
Stirr Qforbudrstiify O Mefhyl adiylatecsdlutidne MHREBEtIGH Afklure AR sBAJIVIGUS hoBiS at afflentd On
t he r @dnpboistufte.cne lsoilent wastrbriidvad i the rdtdie evapdrier nadirtiringlind Binpekture Gelow AE =St er
\-(’Corrpcmmebtd#Z()onwmdebt Wasiobtlines asta yetibw Gi(28ig). NoZaboypthyldtion ofahdoanifiyie fungtiomt | on  of
t hesoamwis omservdduncti on 30 was observed. Exanple H. Preparation of a Starburst
pol ymer (containing an aniline noiety) of one generation; represented by
t he f dxdnpia kdPraperations! a SErb@simolymacicontsining an aniline moiety) of oR (é@pRIDARRPEsSeTRPB0H 40 0
0 by the following scheme:

35

Compound #2 + H2NCH,CHoNH2

oo CH30H
40
0 0
"
45 HZN4<::3>€H203(CNHCHzCHzN(CH2032CNHCH2CH2NH2)é)
Compound #3
50 The ester (Compound #2) (2.6 g, 3.7 mmole) was dissolved in methanol (100 ml). this was carefully

added to a vigorously stirring solution of ethylene diamine (250 g, 4.18 mole) and methanol (100 ml) at such
a rate that the temperature did not rise above 40°C. After complete addition the rsaction mixture was
stirred for 28 hours at 35-40°C (heating mantle). After 28 hours no ester groups were detectable by
infrared spectroscopy. The solvent was removed on the rotary evaporator at 60° C. The excess ethylene

65 diamine was removed using a ternary azeotrope of toluene—methanol -ethylene diamine. Finally all
remaining toluene was azeotroped with methanol. Removal of all the methanol yielded 3.01 g of the product
{Compound #3) as an orange glassy solid.
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45 H2N < )>CH2CH ( CNHCHCH2N -( CH2CH2CNHCH2CH2NH2) 2) 2, . Conpound
« #3 50 The ester (Conmpound #2) (2.6 g, 3.7 mmole) was dissolved in

met hanol (100 m ). this was careFBI0I27138@B3 to a vigorously stirring
solution of ethylene diamne (250 g, 4.18 nole) and net hanol (100 m) at
suchar teth et ature did not rise above | ete
addi ti 0 Eg%g‘ of s etz s GoPRlon o STino 3G\ v 902 7 6T MR | ng
mant | e) . RPeRPd I8t ?wé"grfS ™8t er groups were detectable by infrared
spectroscopy. The solvent was renoved on the rotary evaporator at 60" C.
The excess ethylene 5s dianine was renoved ufing a ternary azeotrope of

t ol uene- met hanol - et hyl ene dianine. Finally all' remaini ng tol uene was
azeotroped with net h&lospouRdn#dal of al H2CKEHEOCH3No! yiel ded 3.01 g of the
product (Conpound #3) as an orange ¢grassy sortd. 22~ EP 0 271 180 Bl
Exanpl e |: Preparation of a Starburst pol ygHgOHcontaining an aniline

noi ety) of one and one half generations represented by the follow ng

schenme: 0 5 H Conpound #3 ) HZC=CHCOCHS CH30H 70 O

0 0/ ' ~~It

of 15 B21W 2 CB( G\EICI—lZCI—lZNK( CH2 ZCNXHCHZCBZN( 2CH2C0C33) 2) 2) 2
Conmpound #4 20 @‘mcg s di ssol ved
i n nmetshanol f?“ g%‘é%’%“%fﬁa%er o%cﬂ%&rzé?g bgi ,WSEd sol ution
of nmet hyl acryl at 8 g, 44 mole) in nmethanol (15 m) at anbient

tenperatures. A sli ght war mi ng oCompeusd! &l on was observed during the
addi tion. The solution vvas aI I ovved to stir at anbl ent terrperatures f or

%urs The soI ven vvas rot?ar Poi%r 40 C é
re’”m)v of la /ga an @ und
%@ %ﬂ? utl n
J&er

#4) was t§ é:§sAs htw Ryt 1 on
- of a Stg ﬁ. o at40 c

gener at Iﬁk@ﬂ@}g% %ts xI:e@I %%yéﬁmouﬁr mgound #4) was obtamed in 4.7 95 3o

400

O~~~~~~ ~Ex@mpls J: Preparation of &~ Siburst polyme? Jbbitaining A Girlilibe okl (of ohd hdii2§dnbretion)  2) 2

.Conpoundreprédentddiby hé folldWirig&cier@pound #5, the preparation of this conpound is

‘shown in Exanple C) (0.42 g, 2.3 nmole) was dissolved in nmethanol (10 m)
and wes added dropwi se over one hour to nethyl acrylateg (1.98 g, 23 mmole)

in methanol (10 nm). m xture was allowed to stir ate anbi ent

t enperatures for 48 nt S I enpyeecrod rotary
evapor at or, nai nE2M é’éﬁé‘}%@w %twﬁ"o-h\t-g-he-p-t-uas—lﬁ-»c The excess
met hyl acrylate was r ed by repeated azeotroping met hanol . The
est er 3 Conpound #6) was i sol at eCbmgowna afFsnge oil (LT g).

\L\/ o 0

"
BzN-@-CH2CH( CH2N(CH2CH2COCH3)>) 5

Compound #6

The triamine (Compound #5, the preparation of this compound is shown in Example C) (0.42 g, 2.3

mmole) was dissolved in methanol (10 ml) and was added dropwise over one hour to methyl acrylate (1.98

g, 23 mmole) in methanol (10 mi). The mixture was allowed to stir at ambient temperatures for 48 hours.

s0 The solvent was removed on the rotary evaporator, maintaining the temperature at no higher than 40°C.

The excess methyl acrylate was removed by repeated azeotroping with methanol. The ester (Compound #6)
was isolated as an orange oil (1.24 g).

55
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55 25 EP 0 271 180 Bl Exanmple K Preparation of a Starburst polyner
(cohtaining an aniline noiety) of one generation; represented by the

foll owi ng schene: 5 EP 0 271 180Bhpound #6 +
H2NCHZCHZNH2 CH30H 70 0 R2N-

ZCEE g !CZN CH2 CH2 %ﬁ%@%ﬂé&@%@& a&?neé“%ﬂ"&?emmdpg@fﬁn{?gd in

rret ha Ime(fg'Bw'H?fc 8'% was added dropwi se over two hours to ethyl enedi ani ne
(73.4 9, 1.22 nole) in nethanol (100 m). A small- exothermwas \ 20 noted,
viggrous stirringcwasolgingsi ned. The sdi2NGHaCHeMHZ eft to stir at anbient
tenperatures for 72 hours. Thé sol ve the rotary evaporator
at 60-C. The excess ethyl ene di am ne was rem;qm{j using a ternary azeotrope
of toluene - nethanol - ethylenediamne. Finally all remaining toluene was
renoved with nethanol and then punping down wi-th a vacuum punp for 48 hours
gav@ the am ne (Conpound #7) (1.86 g)_as a.yellow orange oil. 25 Exanple L:
Preparation of a ar bur st pol yner (c?mt aining an aniline noiety) of one

and one hal f geng QNS; L epresent t he ng schene: 30

O ponnd 7 Y () Yok G i Aot ¢ :
H2U CH2 CBEB2NN( C2CH2CO CN2CE2N( CH2CH2COCNS3 ) 2) 2)2 40
Conpound #8 The ami ne (Conpound #dmpduntb #f trace of nethanol remai ned)
was di ssolved in nethanol (100 m ) and was added slowy over 1j hours to a
stirred solution of nmethyl acrylate (5. 80 |n nmet hanolglgzo ma% 45 The
sl utlonT%a%Steél(F%{?@Ef‘dt’@)é‘c?“rg’f mZ‘R'ehB"EFr@s ) Eitrdal  of

P °‘f°6P’1° ot ies B Clomg
t‘z‘felf?\sl ﬁ? ?soi P r %fw e excess vgée w‘::S;fm ac

Lo érgeo ;; «é‘ acuum
punp us{:gsaga "éﬁsr gz’%ﬁ 8 uen % edmﬁw 19 ﬁl reﬂ\%mﬂ taﬁe%aga
(2d50 e o f\'ﬂiﬂf BiFs Jeve; [Iger
I neralo es r termnate
?El Pa?@ﬁi gﬁdf%% gf%acge kﬁaﬁ?’ é‘é'z meq) was di ssol ved in 25 m of methanol
and % Oexbihpi¥/as F?éi'ﬂu%ﬁtnlgo/ﬁ N?agﬂrsﬁ ‘boﬁzﬁlemoontéﬂngg'a’n ARifhe bty —ofldneSantZdne Wit er 24

hour s W*msﬁyﬁﬁwﬁgm was about 9.5. After an additional 20
.hours, the solution was rotovaped (rotary 55 evaporated), 50 m of toluene

“&dded, and rot ovaped again. The resulting oil was dissolved in 25 nml of

met h;anol and preci pi tqfd)q%oq{ |tepum updieG@=tHAGCHR of 75 nml of diethyl

ether. The liquid was and the gum-wes—etary—ewaporated to give a
very fine off - white-powder Whl ch upon furthercg%dﬁng gives 2.16 g of

product (98%yield). No ester groups were found

35
0 0
" "
| qu-@-cszcn( CHN(CH2CH2CNHCH2CH N (CH2CH2COCH3 ) 50 5) 5
40 Compound #8

The amine (Compound #7) (1.45 g, trace of methanol remained) was dissolved in methanol (100 ml)

and was added sfowly over 13 hours to a stirred solution of methyl acrylate (5.80 g) in methanol (20 mi).

45 The solution was allowed to stir for 24 hours at room temperature. Removal of the solvent followed by

repeated azeotroping with methanol enabled the removal of all the excess methyl acrylate. After pumping

down on a vacuum pump for 48 hours the ester (Compound #8) was isolated as an orange oil (2.50 g, 1.8
mmole).

s0 Example M: Hydrolysis of 4.5 generation dendrimer and preparation of calcium salt.

4.5 Generation PAMAM (ester terminated, initiated off NHa) (2.11 g, 10.92 meq) was dissoived in 25 mi
of methanol and to it was added 10% NaOH {4.37 ml, 10.92 meq) (pH = 11.5-12). After 24 hours at room
temperature, the pH was about 9.5. After an additional 20 hours, the solution was rotovaped (rotary

65 evaporated), 50 ml of toluene added, and rotovaped again.

The resulting oil was dissolved in 256 ml of methanol and precipitated as a white gum upon addition of
75 mi of diethyl ether. The liquid was decanted, and the gum was rotary evaporated to give a very fine off —
white powder which upon further drying gives 2.16 g of product (98% yield). No ester groups were found
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EP O 271 180 BI upon NMR and infrared analysis. The sodiumsalt of 4.5

* Generation PAMAM (ester termnated, initiated from NH3) was replaced by the
calciumsalt via dialysis. The sERORMIBPBI(1. 03 g) was dissol ved i n 100 mi
: of vvat er and passed through hollow fiber dialysis tubing (cut off = 5000)
m/mnute The exterlor of the tubing was bathed in 5% 5 CaC6

R ke

met ha Iu X jsq,)en d to grve

cryst aI resultm solutlon was again dialyzed; Qﬁ?ﬁeg%% w@ﬂ-ﬁ@g%peated% ﬁ'!dmonal tmqeg 10%
Cat+ MW Evaporatnon 6 Gvet solid, Q?chﬂ%?as aken b Aot nol (bt fotehy sauble}ind is

N- 1274, Giriod fan@® s S)of LGt bydidls, 5, I+ 6. 32, N-13. 38, Ca-10.10 Found:

C-47.34, H7.00, N-13 55 Ca-8.83 20 Exarrple N. Preparation of dendriners

W th germ nal car boxyl rou ge ration a

pol yam doani nes were 5“&!}“%1) 15 t"erﬁé hiﬁ" néat"hyl ester 25

groups to carboxyl ates. Th| s gener at ed spher oi dal nol ecul es with negative

charges di speMs@éit.orx (952N iqdlry .= 'm-dlll@endr,l 60 th8dr @-225% .93nged from

0.5 generation (three carboxylates) to lmad izcon {1 canboxyl ates) .
5.2 %quﬁ 6 s( .§%[1 9

The prooducts coul d be generated as Nat, 30 Exanple
0: N- t - butoxycarb no | gster 4-

Am nobenzyl mal onate m%?hw%s’f@?% t}?%y%z ”349 s§§c>| ved in 50
g of t - butanol : wat droymd: 240-H7 ¢ 3l s tHT Q. N313-t5 ’ 88 car bonat e

(19, 79 g, 90 mmol) was added and the reaction m xture stl rred over ni ght .
The bt anol was renpved on the rotary evaporator, resulting in a yellow

suspensi %gggéﬁps%a%%mm%a&s i RS cog bl | 10 LY ene chl or i de,

dry| ng ( evaporati on (21.05 g, contam nated by
di -t - &aﬁ% Fs? ﬁﬁ‘&%ﬁés%éu. biad ftd anhe Qmmgl AdhRA 8L

(75: 25) 6 s kb o é}ﬁ’n{{rﬁ%@ﬁ eﬁJdeaqogiﬁn ?w.mEatw gos Borsbd b kT €
was confﬂewﬁ emN‘ré?hmﬂ,zswrah ol folhEE: §heRilo @Rkatds tol 63 Bﬂaﬁdﬂr b

DS-1, Oy bb;g,rg@g) pH 3: CHsCN 55:45). The material was used wt
further pumridpresatts eduld tﬁ(beﬁwuﬂsman Ns* brAilsasy car bonyl -6 - (4-

I nobenzyl) - 1,4,8,11 -tetraaza - 5,7 -di oxoundecane N - t -
but oxyec abxamply 0: N 4t - tutokyvaibenyk-y4 - amivobenay! enaldnatedimngthydsteer (8. 82 g 26 nmol ),
prepared in Exanple 0. was dissolved in 50 ml of nethanol, This solution
was added dir&pineboazy| Ralbraterdinsthyiestar 5624, 48 mmef) was disdolved in 50 dl ot {-{biiaebl:water
et hyl enc@-4nwithgtirting Bi f - Butaxgdieasosgte (AA9 2.P0 mmab fwasreddachang| the reartiesy migungistiredgen
at rmsphef?“@"'g"!théheswﬁﬁ‘f"l W$ SREaved |on b EPtaNG SPPeratoR; gRsulting IR A veliow Fuspensionf #ne
di am ?Fe/ Rﬁ%‘ﬁdﬂ&ateé W@d“%‘W@H?)M‘%H’W'%‘%P’ér dé\@ﬁ’éﬁ'%t%l’e ayalewAiloduct
was di ss®

1rh e i ereyptallizgy @4} a%rﬁt;my‘ggtary
SMV?E"é?h% TSI A R W R AT

purifica eot ropi ¢ renoval of ethylenediamne with toluene, so using

a soxM egg S A L QlputlofeBnal -1 fhobrifh £ QUradds 3615 - bibkob caFn inble to
e—et—éry-fze &?esul te 0

trap nedi am ne, in partial deconposition e product,

gi vi ng a by omuwxycarb&tw- 4 SR oBbrRfl naloR&! inethiAsstdr FB28f BnrAdh), &ew?dat.ﬁeﬁ%ied
from t hep,twak digéfe®h 500 o MBtANS), FnidlsRRGH Pas! 0BdedrapwiS (DIRUBLBD) solufAd Weshg Of a
10 pescC ef&.ueacﬁtmehmmm %4 H3N8ImdRy aBR20 Gl 0P FRIMABI, ARdY a(rERGHTRmospA&aXTHEO/ 80)
showed nrwlutidnlwat ailowed BI¥tinTer 24 abRs tTADtRYINS diakine/MatizNoEsolutidh. whs RtioGed U fthe rdtaig
second favapotatoa Mhegmodilctswas| dissolvadnin mtHanc @hd toluets ddied Sdiefitcomevat ors s Ubtagn ( by
55 wei ghavapoetod gaver thé icaxde fprodunt tab@ ettith ysbkein@0l7a g1 cotarhipatedewith etitylapsdiantne., Thesi ng
met hanolsamsle Wae digiddditattwo ¢affiples rfas pivifiaatien. Weentiopim wmavalpfl eftylegedamidOvith tolwenan

Ani co® TisingRatspihist extragiovatith selphenatedden exchaageebeags inrtescihisnblorte tran e sthyigpetiiamine,

menbr angespitsfie Pimab derempagiian ¢fdhel Rieduel giingp brgyintod. The remgining prpdg? wag isplajddiagd no
det ect a mhge £9¥¢) fram dhe toluene on cooling (2.3 g approximately 50 percent). Analysis of a 0 percent solution

in methanol by gas chromatography (Column, Tenax 60/80) showed no ethylenediamine detectable in the
sample (<0.1 percent). The second fraction was dissolved in methanol to give a 10 percent solution (by
55 weight) and purified from the ethylenediamine by reverse osmosis, using methanol as the solvent. (The
membrane used was a Filmtec FT~30 , in an Amicon TC1R thin channel separator, the ethylenediamine
crossing the membrane.) The product was isolated as a white solid (2.7 g), in which no detectable amounts
of ethylenediamine could be found by gas chromatography. The ¥C NMR data and HPLC analysis
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of ethyl enedi am ne coul d be found by gas chromat ography. The 13C NMR dat a
and HPLC anal ysis 27 EP 0 271 180 Bl (Spherisorb ODS-1, 0.05M HaPO4 pH
3: CHaCN 55: 45) were consi st entER® 81 1898hr oposed structure. The product was
used vvrth no further purrfrcatron Exarrple Q Preparatron of a Starburst

dendri e.ha r car I
am nob 3{% '5’ %;gd’lw@ } "gtﬁ?o%égzasg% )5” °?° co"?irst%")lt(loun E’Qseﬁlmfcg"e q.he
but oxyca ony‘1 Puam nobenzyl) - 1,4,8,11 -tetraaza - 5 7 -

di oxo h I pqjved in

0 XU ralflh i e hineP 63151l R §-PooMbaflysal v

sol utron stirred at anbient tenperatures for 72 hours The reaction was '
noni t or ek dayutblybdrboh{ ~6 SphakindednkyyORE 8,11 Aaha2a\- 8,7 + diGkourdedaddV! AgIDIY UM acet at e
40: 60}mniof), prdplaled inZExafild P Owes idREoived int 106 miler saraabl. MeBi Lt tylate [(8.62 § BB dinol) Was\as

CONC € added bfthé Soldion Bied @Ndmbial tbeSaratd@exCion 2t Hoyrs. The reaktivh vag Bofitodd B2 HAO®| ) was
added (Spihérisorb DSt ] Adstonitritd: 010eM \iarBnadiLimr dceigite a40:60)NM | aptirhizd eorpa@siat tor the desivbd | no
parti aiobuct. th sblattos dvap cadtarttaied \We B& peladnk sdlids) [aad ImpthiARIcGlate?(3.0rn 82 anol) Mestoval  of
the seddedritheadac® mixubyas gired yt ambispliempdraines ntichornariipllyralkyldtedumroductsiwenn Hg f or
24 hodstectabloky HRLE (24 hounsk Remayalyat e solvant B8 UG by rotary gveedratiory agdl pumpingdewnt 3C NVR
dat a wat mms Hg doq 24 hioers gavgi theh prodiust s ysiers werouy pily vieldr 81 grie dﬁérdatm@s used

wi t’Rogensistgatwith the groposed stanctuten Theppiogigs was ysed W’@b‘é‘r‘@?‘i Rb‘ﬁfcé‘P"a St ar bur st
dendri_nmer of one full eneratron fromN - hut gxycar bo%

ani nof4 % "Qf glf°"%f"'?96"°'6?°8>f'8'ﬂﬂb'éca‘r'f@‘y° ppnyl - 6Tﬁ“e half
\gﬁner?'ﬁ'in ;: Po?j B 1%1567 °"?”7' 10. 4ﬁ mmol ) was di ssoavedI |én 75 n1f
or e g a? Her o s QPY6 \Qg 2 biZsolo Misthand ahd | O O
U cag At E@ﬁ% st”ﬂ‘;ﬁé .ﬂ*a’% "L"ﬁ".% f i )moSlt iy

m xt UGS, Ohg ﬂ r;' hyl @lamme and

et hyl Enﬁhoﬂ%%e o‘gﬁbﬁmfne’iﬂ)\éﬁ Weﬁo@ﬁ o y(1f%/ ag?_%rﬂ&du%d Qi ve a
yel | 0%96r|edn£ o&fm pﬁ&ﬁ]&t% AR} PstnSHAE dhPplriise) @etﬂ\'jl Sdigrhindas
di $50by @htered) ohbsia! (Fiftftec -1 EB AmbrahB Gnd Uichh §E1H mmﬂr Bitof Mtaladle 26 by
r ever sévefy.AISH 48 hduls| ié EyiénbdigRind B B dotetted bGas @ﬂoﬂﬂd&phh (ColETARTEHR
separ 8/sn).,RemBiaN&FiGe soRént 50 the @ddry evapdrater] folfoved BYIpiEnpind @ow dhyd vaBukeh ImeTones coul d
be dehars gile g pimaict Gl moBWOIksaPSV)d (602! gl MmalysieraNPI®) PED ~ S Rauiy adetoai- t he
g0l vemle:0msm INeOHO WG 2p mEveaptograient in 200t 30 YNNI epiysig walo wonsistantawithaibeium | i ne
f orso 2gropased strugtaree t he product as a yellow-glassy solid (6.72 g). Analysis
by HPLC, PLRP - S columm, acetoni - trile:0.015M NaCH, 10-20 percent
gr adi EamplerS: Peeparption pf & BerbursipoMURY o AR apd jore hatf gensration fromeht t~tokycerbeny30
pr opo§ef ~amingeange 148,34 rristreazss- 5,y digxawndleqapm of a St ar bur st pol ymer of one

and one _half generation from N - t - but ox car bonyl - - (4 - am nobenzyl)
- P54, 8, Tfi one Q%?’P‘&’a H’d“"‘ SE"?"‘D'G Wa§5"ss°"’°?r'fb‘2cﬁfa' Q}?E‘F%PE |a
prodlrrrg\‘é{ t hanol ,
and ace 'ﬁ'g%OYM am 8

.sol uti t
3 %@»gjﬁ% ,ucr.

99" oﬁ%ﬁ atoﬁerérﬁ rgwg Y dggM

ammnwmms&
(3.5 and t e reaction mxture strrred at anbi ent t enper at ures

for aEMpiehﬁ rPreB&atﬁﬂléf & StafBaDYRImePbf thd )Rl Gohofafidn¥ At NO1-biteyEdoRyiY6EWRPOr at or
gave GifRotahAY¢ ¢ 4,825~ Btrased - 5pn ddkdundezard g) after punping down overnight wth
a wacuum punp. The product was used with no further purification. Exanple
T: Pr epanéipned andodne chalbigartebatisrs proquol (Eramipleo$) B0y, 5| rhmalewdrdidsoiasdsn 50 anoN - -
but oxyetharobagd wasGaddé¢d]dropwisernyéretiopts)to -a sfirredl, Blufich of ethglonediamine {608 g,/ 10- mol)

di oxoensddeathane (SP5ni) ik solutionawad siivred atemriblentjemparairésaindqy iao dimosphéreobniipdgen 8) (39 g,
2. 5 nfiphaursythe elfivionagiaming/metharmbwas| reradvediern thewretsty, evapecitondesgiveddetibwlasgwsioie over 2
hou s (44 eoniaminated withseivlenediaming). AclOrpprcent selitignrplte Rresiyct wes made inwietharoh dndret hanol
(50 npyifiedrirpm e pitylpnsdiamiag by feversansmasis @mepbeng used éFﬁ“!tePr s~ 30nia en Agigon

at nos HRHT hin ghanqe! tsnggéqq yntij no ethylenediamine could be detected by gas chromatography (Column,
enax 60/80. Removal of the solvent gave the product as a yellow glassy solid (3.52 g). The 3C NMR data

and HPLC analysis (PLRP-S column, acetonitrile:0.015 M NaOH, 10 to 20 percent gradient in 20 minutes,
55 were consistent with the proposed structure.

a' sa'(;r Thte .
%d%‘ﬁ%‘ T% %ég‘ ﬁfﬂ t’%ﬂﬁ% gigo L
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96 hours. The et hyl enedi am ne/ net hanol was renoved on the rotary evaporator
“ to give a yellow glassy solid 50 (4.4 g contam nated with

et hyl enedi ami ne). A 10 percent B QRT1H0HRT t he product was. nmade in

nmet hanol , and purlfled fromthe ethyl enedi am ne by reverse osnosis

nb F FT -30 R h
gggar ;? samole. pt, e %qeﬂ?ff'tﬁa %ﬂﬁ‘l’% ‘ﬁ@%@’t"ﬁ?& A’Béf%??é"%c%nﬂ'beﬁmeﬁegraphy
( Col umm R ax egb' m)va "m? t he sol vent gave the product as a yell ow

gl assy solqg s%{% Péen & Etzasgaﬂ% o wad! s%ﬁéiﬁ(@lnﬁ%f&lo%ﬁ m,
acet i b b o Bl d B2 i oo .oe'ahf D Vier e
consi St fRfkoxdb (0h3ld) 8.3 B Nel .s%sweiaq 5 0P of defdnized water, dnd’ dl!ec]-&%ea%acﬁérﬁqﬁlu

React i O'T'hé)ifea&lbre pnwas GRBERNyhAiREneat AToD Wirs the \Wsd b S0 TRAERAtNG whF 0IN INAORY, e a

net hyl edgs cosvemght. Rbmitokird bl rovdkss Ghash MPLGL (SiheMBMIBDSEN colit, SERONIEE PaRROAL | On
product pi ERaOe; celonitfié)8sX3) nfirhed. the B¥iHesis YiPedOmmantty ¥ 6ifiglé tomponet. Of dei oni zed
5 waber and the tenperature equilibrated at 40.5 * C. Bronpacetic acid

(0. 48 gExathpl \Imtpjrationdf isothidtysnatolfyrdtiodalizebbsecéhd lg8negatioBmathytere |- rarbeeyiete eHrpisol ved
in 5 nl nadd Siebwstidgedmeat er, and added to the reaction m xture. The reaction
pH was carefully maintained at 9, with the use of a pH stat (titrating with
0.1 N NaOH)VG rejtof £#02.8 MM geldtion iof) the . sepand igerarstion) methylensoasboxiate HeprinatpgpStarburst

(Sphet i desatimeriSamplect) wapdilute ydtht200mb watey ag. ph|-pdp - wihceqneanirated | e
85 15) E‘G’Fﬂ"h'?’f?e?f'dt n%ersoy?nméﬁ goopf terpasAs e PTG was anaiaeds oY HRKO Meyry the
mpl erewvabeé fpopt gfr’%f'ﬂ thse 31#2& w‘hf*i?rPeFP'B ey, ’°§‘8?:¥9rﬂ5‘“ baefi& i on

(et hy fe P” Ei t“é" Ot wes, ‘B'ﬂr“?tp iyl i °"% asa 2.8

% Séf'oﬁ sﬁﬁ - mf?r oy ?E %ﬁq ﬂ{;@d 5%%"&%

St.a H

adj tszt(r} %ﬁ%jﬂgﬂ{ co cen ra ﬁ '°cyﬁpaor7"c aci d After one hour atergom

tenper ag WA rdBarkfidd’of g@ﬁ@éﬂ){% g@r& pbﬁétfé}dén&m\hﬁlhfeﬁaée%ﬁlf&éﬁﬁé’ al of the

but oxyc group an en treate per cent sodi um hydroxi de to

brings t he 19H tQutidn of 1881 sn inethdrbbuliéHylafitingi i Nso0mil ohbrPWhd 20iRS 28964 tlsf2 -

mai Nt ai gnihddthytimhind! THe aé'halo@%s ilrfod t 40 R RAHPErEAroWIS 4 AP WatohWaS laddea B1thYIL €S
at r 00Mmoch@oP Aiixiirdl b€ nddded PHANtaih R KEMObeneRy Yixhe a6kt ThE sbidend waé tdmoldd byCl .
The 20 aistmition & vaBphe giveiihs l2nd GéneratiinStaibugs? OEIHmethady) sulidhamide @46 §éllow glasd(1enN a
ot ary gwvaporator at reduced pressure. The residue recovered 0.91 g is a
m xtwee of the isothiocyanate and salts. Exanple W Preparation of second
gener at BampBiXaCloavage of pothenst dulfdnamidésrid feam seconst deagvalios Slafbarstpviydtbyl@®imine To a
sol uti on of 125 N - net hanesul fonylaziridine in 50 m ethanol was added
25 0gtr ﬁs?@“m (gﬁlorﬂ)@!tsﬁw apreration Sterburs) HE{rt meshene gudforpmidey fxoin Exampledihin 20

nper afl# 38 pypent HElayy %sse i @ glRgssampaeie dhe amronie waehrated gh16/ & fop 1&hoyes, ereded

to mﬁ? n?°3|°ﬁ "t ﬁ’é "ﬁ dpThe ppiveatyas: rpmpyed by istilafione i vaguosand dbg (psiduayy

di stil I r? s 9\/‘& & ﬁ'ﬁ(fmg@gﬁé? ge thg‘c%[raal;ﬁ'é‘i 1Gpith 50 Pﬁé fane
itonh e A g'ﬁag‘%@‘ S %{ ey oo ga'i s

.Sul fon

gﬁﬁk‘ﬁm’e i econl agecﬁecf’a on— =E4 gg;]r{'st cgéf ggﬂ%v‘tgﬁ LR éﬁ'am de,

from In 20 m of 38 percent HCL was sealed in a glass anpoul e.

The a”p%hﬁlewaﬁeﬂﬂﬁ%ﬁﬁthﬁ& genBidtion Btdrisifrst pélyelRidheimind Lhdihane siiBiRinid 1 N an ice
bat h ant—opemed. The sol vent was renoved by distillation in vacuo and the
resi due drrsseblwaﬁl of 10.1P¢eB6nd gbikeralibn SiBkbUSIHEY) Grorh [ERankP® R fin 10060 SHbAY W& babidy

gr eater 366G N —Gdethastsatonylairidife. Wihe Boldtidn was Srved al\NashltenipbRtufadioN € Rbek\Gtef @8OV ed
by di staddédibs meadddrto viaintain. thel Ddmoger@ity ditths sdiutionndBe sul@etcvak Genidved byegistilation @nd t he
m Xt ur evaheett gide thtrd gembriation Startniest PEI - Dethane-sBifonarkidd ascgoyeliow gldss (8.3igpr e wat er coul d
be renoved. The solution was filtered to renpbve salts and the filtrate
concent Pameld Z; Gleavaga ih methangi sylfonamidesdo toene 3d denpeation Starbwist pSyetnyieneipine PEI 40 as a

ell &v oil.
y The methane sulfonamide groups of third generation Starburst PEl - methane sulfonamide (5.0 g), from

Example Y, were removed by the same procedure as described for the second generation material in
Example X to give 2.3 g third generation Starburst PEI as a yellow oil.

(J'—

55 Example AA: Reaction of a third generation Starburst polyethyleneimine with 4 ~fluoro — nitrobenzene

The third generation Starburst polyethylensimine (Example Z) (1.06 g, 1.2 mmol) was dissolved in 12
ml of absolute ethanol. (4 — Fluoro) — nitrobenzens (120 ul, 1.2 mmol) was added and the reaction mixture

29



Exanple Y Preparation of third generation Starburst polyethyl eneimne -
nmet hane sul fonam de To a solution of 10.1 g second generation Starburst
PEI, from Exanple X, in 100 ni EBOIZIAIBORAs added 45 36.6 g N -

rret hanesul fonyl aziridine. The soI ution was stirred at roomtenperature for
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rraten@zamrﬁxarrp e Xtogive 2.3 g third generation Starburst PEl as a
yellow oil. ss Exanple AA: Reaction of a third generation Starburst

pol yet hyfiengirophég! ddrivdiiveloff thelthird génetaticnoStarb@stepoilbiRyldnaiming (BaafrpleatA) @o180SH)ar bur st
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35 The product from Exanple CC (3.98 g) was dissolved in 15 nl of dei oni zed
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et hyl enedinelypipreof gspiin{]) itaarigys Stagburst polyamidoamine dendrimers as a function of generation.
Various half generation (ester terminated, initiated from NHa) Starburst polyamidoamine dendrimers (G

= 0.5 — 5.5) were combined with 2 - (acetyloxy)benzoic acid in CDCl; to give acid:tertiary amine ratios of
55 = 1.0. A plot of Ty values for 2 - (acetyloxy)benzoic acid versus generation of Starburst dendrimer added
(see Figure 4 where represent C—4, » represent C—8, and o represent C—5) shows that T reaches a
minimum over the generation range of 2.5 — 5.5 for carbons 4, 5 and 6 in 2 - (acetyloxy)benzoic acid. This
demonstrates association of 2~ (acetyloxy)benzoic acid in the dendrimers (G = 2.5 — 5.5) and further
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5.94 g portion of this product was dissolved in 100 mM nethanol and
ultrafiltered to renove the residual 30 ethylenediamne. The filtration was
run using an Am con TCl R t hi nERA2Ah#80 BEci rcul ati ng separator equi pped
with an Arri con YM2 nenbrane. An in -line pressure relief valve was used to
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t he genethaekreriment wakrepdated ablower Wit the gencenyeliens heqatiodt aumbegof idrvg Inolecules to
( acet yhegwmbercoh segnical groprs. waer) thecsemp)s Br6: degdrimes ey 'é(f"l Prgudepphedrine 100 w/ml
2- (AcégreyIenzoic acid in the dendrimers (G = 2.5 - 5, 5 and further 31
EP0271 1%2&‘1"3 EB'M?'? WWWH%H‘GWM)GB% Ioper E\%‘ﬁ?ﬂ'ﬁ"?‘ﬁé §s % ﬂgr eater)
can f Oig% E{ ?ﬁ'ggg "ﬁl"%ﬁ’@e f WhS éeeLﬂjdE‘ﬁ?FB i ne
from §?Q£F‘E?B °§'f'"°a°é' d?°|"ﬁ?9r "‘"—d PRI pseudosphieding BB AXYPTHe (0.83 my/m ) and
A \VAM dendrimer (1.0 nmg/m; G = 6.5, termnal group (Z) = 192
;réé’sﬂ—er)] were dissolved in deionized distilled water and the pH of

{he dontheBR@éﬁreWExaﬁ’WeWa@%pEﬂed%sﬁ nntolincAsHs YR el de sol ution, and
stored okechhié Phdse BRES AdndédRath BlifrePD bout 12 hours. Sol Ution of pseudoephedrl ne

al one WasonbrghadeSsH 7.0 pHiolishate B PAY arlig sHaldemtriner il th8 folbwish dgedr i mer sol ution
wassst ol.axlegtodg: €. 1@r 8 hours after the first experi rrent and dynam c

di al ysi 2. g% { pged: 96 al ysis nmenbrane i o used was a SpectraPor 7, MACO

1, 000 28.cb4.5mDrugn::di: 88t er in spectrum separation cells (half cel I vol une 5
and 10 #iG6.9¢[Drugdiine@®i ons: 38 nmm di aneter for both the cells and the cell
dept h of. A9SHRg20 9 for 5 and 10 m cells, respectively). Sanples were
anayz et GyS5th DARIEA :@Bocedur e devel oped for pseudoephrine conditions for
whi ch _arthegBovp gpropplase pampositioy, plusyppeudosphedrine algyweie, publected toidynamibiiplsisphase:
pH 3. Zhg kBY o #fter the fendrimes) gggeration nuypber sfands forglhydipfyyed dendrimer. Hydrolysis was

accomplished by the procedure described in Examples M and N.
The resulis of these experiments are summarized in Figure 7 where the donor and receptor compart -
55 ment contained pH 7.4 phosphate buffer. For pseduoephedrine alone (P) the mean curve of three
experiments is plotted (shown by the solid line), and one typical run from the other experiments are shown.
In Figure 7, the following symbols represent the dendrimer of the indicated generation.
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Fl ow rate: 0.3 mMmn Detection: W at 210 nm K. -"' Ret enti on
time: 13.3 mn 20 The di al ysis nenbrane was washed wi th dei oni zed

wat er and was kept soaking in tRRO273dB@ Bl phase for at |east 12 hours
prior to use. The dialysis nenbrane was placed in between the donor and the
receptor conpartnment was stirred with a small magnetic spin bar. Known

vol unmes of donor and receptor sol upjee yere i ntroduced into the respective
conpartnents and transfer of pseudoephedri ne to the recept or conpart nment
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dynam c anal ysi s are shown in Fi e In Figure 5, the Orepresents
pseugoephedri ne K - (conty 8 ), the (D represents pseudoophedri ne
pl us the dendri ner, and t e 0 represents 30 pseudoephedrine plus the
dendrinmer at 40-C, 8 hourg@beforeg gl ysis. It is apparent that in presence
of G 6.5 dendriner in the donor conpartnment the rate of dialysis of
pseudoophedrine is reduce@ Stori Hhe donor solution at 40 . C, appears
to fthther reduce the rate of dialysis. The experinent was repeated at

| ower with the concentratgpns (tHbﬁi‘htlo of nunber of drug nol ecules to the
nunber of term nal groups was kept the sane). G 6.5 dendr| mer 120 Wl
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repeat using t ations given bel ow. Receptor phase:
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\.pl us psepaimett esdulied dn appoKimately foge salityckrCickicndiaauld yoensi termihialcdmirgi fanctichiaiegréupt t er
"H' af tforfull lgenechiondpadlymers. drethe rhal + generationipelymert swriglsthé samé yatio slay zedloybenwdthi mer .
Hydr ol yesiusiments madsdortp higheorolépylat weighppayowdur e descri bed in Exanples M and N
The resul The efpelimantse wers prondusiedtat rogre temnereture peind jam embitinne Statighes edialysis donor
and r edegiiagelogyof stalig digiypie cells fhelheel éelu 19 mmt?@ﬁ oy Spectyefior & memprgpes
pseduodprieewar weighl el =py000h wergeyffized Jva@! ol T@Ri?@t‘u%ﬁﬁ't%‘»‘"? sac'ﬂl ‘tﬁSt ed
(shot#n itqrerbassifuncgion pffime bVa[?fB""tS‘ﬁé" ffrem | apprppa PS' %é?%?f nts

are sh dr%cl"'y a7“"’ E M Egm‘
the indt! qtgla/ﬂ?éﬂ)gqs i chtalr:m%cr:?m) %?:;Q icyclic acid and 5 tarburst polymer (Gen 4.0)

& ndri na%;uste Ha% 256 and 5.0 with HCL solution were placed in the donor compartment of the dialysis cell
i 40 and an equal volume of purified water adjusted to the same pH's placed in the receptor compartment.
Transport of salicyclic acid into the receptor compartment was monitored. The results are given in Figure 8.
in Figure 8, the free acid is represented by @, the acid plus generation 4.0 dendrimer, pH 6.65 is
represented by 0, and the acid plus generation 4.0 dendiimer, pH 5.00 is represented by D,
Due to the lower percent ionization of the amine groups on the polymer at pH 6, a greater extend of
45 interaction with salicylic may be expected at pH 5, resulting in less compound transported at the lower pH.
The results given in Figure 8 indicate a much lower percentage of salicylic acid fransported in the presence
of polymer at both pH's studied compared to the salicyclic acid control study. It is also observed that more
salicyclic acid is fransported at pH 6.65 than at pH 5.0 as predicted. The data demonstrates an interaction
of the Starburst polymer with salicylic acid that can be controlled by pH. Sustained release characteristics
50 are also implied by the data since the salicyclic acid levels in the presence of polymer continue to rise past
the approximate 12 -hour equilibrium point observed in the conirol study.
To further investigate the interaction characteristics of salicylic acid with Starburst polymers (Gen =
4.0) an experiment was designed at pH 8.0. The design of the study differed from that previously described
in that only the salicylic acid solution (1 mg/ml), adjusted to pH 8.0, was placed in the donor compartment
s5 and the polymer solution (2.5 mg/mi) placed in the receptor compartment. Loss of salicylic acid from the
donor compartment was monitored as previously described. The results of the experiment are given in
Figure 9. In Fig 9, the free acid is represented by —®~ , and the acid plus generation 4.0 dendrimer at pH
80is represented by — — —A—- - -, .
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55 Example 8: Preparation of a product containing more than one rhodium atom per Starburst polymer.

2.5 Gen PAMAM (ester terminated, initiated from NHs) (0.18 g, 0.087 mmole) and RhCla«3H.0 (0.09 g,
0.3 mmole) were mixed in dimethylformamide (DMF) (15 mi) and heated for 4 hours at 70° C. The solution
turned crimson and most of the rhodium was taken up. The unreacted rhodium was removed by filtration

34
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14. 81 45 generation Starburst polyamidoandifie K\Otrans chelation frombﬁmﬂrBacetate 14.47 0O
25. 03 25.02 . 25.01 M. 36632. 23

36654. 21 The same @3p@inlentd!Onethods wers used for this study as were used for Example 8. The Starburst
polyamidoamine methylene - carboxylate terminated material (0.40g 62.5% active, remainder sodium bro -
mide, 0.12 mmol.) was dissolved in 4 -5 ml of deuterium oxide. The resultant pH was 11.5 - 12, which was

s0 lowered to 9.4 with 6N HCI prior to the experiment. A solution of yitrium acetate was prepared by dissolving

ytirium chloride (0.1125g, .37 mmol.) and sodium acetate (0.0915g, 1.1 mmol.) in 1.5 ml of deuterium oxide,
thus every 0.5 ml of solution contains one mole equivalent of metal.

The first two mole equivalents of yitrium acetate added were fully chelated by the Starburst

polyamidoamine. On addition of a third mole equivalent of yttrium, precipitation of the product occurred and

55 as such no NMR data could be obtained. The signals which gave the most information about chelation by

the Starburst dendrimer were those of the two carbons adjacent to the chelating nitrogen. The chemical

shifts of these carbons in the unchelated dendrimer occurred at 59.1 ppm for the « - CHz, and 53.7 ppm for

the first methylene carbon of the backbone. Upon chelation these two resonances were observed to shift
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180 mice ﬁ comparei cg égn 13-spin o% ion 251? inan ged versus
mlcelllz edium. A su crease in micellized dium is mdlca of "probe

4.1 molecule"BchIusmn in the :éce Starburst drlmers are "c ntly fixed" analogs 5! micelies,

44 this T13r iaxalbh time technique was used Wascertain th gree/extent to whidh various herbicide pe

40 4 molecidesOwePdEbsociated with Starburst polyamiddamines. In the folowilg examples, T, Vdldes for 24—~ 2.0
dichlorophenoxyacstic acid (I) (2,4 — D) were determined in solvent (CDCI3) and then compared to Ty values
in CDCls at various [l:dendrimer] molar ratios.

Inclusion of 2,4 —D into various Starburst polyamidoamine dendrimers as a function of generation.
Various half generation (ester terminated, initiated off NHs) Starburst polyamidoamine dendrimers
50 (Generation (Gen) = 0.5, 1.5, 2.5, 3.5, 4.5 and 5.5) were combined with 2,4 - dichlorophenoxyacstic acid
{1} in CDCIs to give an acid:tertiary amine ratio of 1:3.6 and molar ratios of acid:dendrimer of 1:86 as shown
in Table VIl. The relaxation times (T1) obtained for the various carbon atoms in 2,4 - dichlorophenoxyacetic
acid and a generation = 3.5 Starburst PAMAM dendrimers are shown in Table VIlI, both for 1:1 acid/amine
ratios and for saturated solutions of 2,4 -D.
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Al'l volunes in Table V are in mcrolitres 35 Wthin the accuracy of the
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5010 1.01 $tsar burst -} | gG ConJ uggat es 1 2 3
4 199G Iou Starporst—sol uti on
(A) éfp;\ ?@?éxag@reg offéto Dégclusmn lﬁ% the uftgnor oﬁhe demfiglg | Ogu ela%\;elr {hy on 1gG
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ool
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subcut aneousl W|th t he human col on carC| noma cell line, L-1 74T
Pﬁhﬁ% F%}*Wmh% largey ‘B@I ?t@?hmewal o plr Bkt Weqpyen?w% é‘R% ('af- tl@r
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Sac” ?!?"é % cpigmeps smo ?%Z% 3@@@ %@é@ﬁ%@f gﬁ? H“r’ 29?& ut Cuet y

turmr " "°( de" rme °r Oy S 13 5 percent of the
\l-n '% ? gé -ﬁgd’ rrdgrggrll zel at the tunor. After 48 hours

1% ?ﬁs'retnq a df ﬁi, %lt:&dfondea?@onp oY 21L1§4§1|6¢0ph xyalktiE lakid 69 & a t he
t uNDr gyndsdtia gef’r‘ériti%ﬁh@%‘& 5)*1@ hﬁ'n?r P CIWINT VoY) ﬁges‘bf a)au

surf ase, Spﬁiusﬁh@éabﬁd’ ifdordRBEH ih TRBY dendrigier J briafibn 34108 fsdbéupting AWM 1 dlsB'chluaésor Cor e=
NH3) 1 2aldeior £)4 8D i FrisenEusot GretFiaming IN(ENR] SRAN(EL: Or N-metifdcatmidd. Resh pd t h

t Obelesoen (Had thede) valublh @rel iviich. RIgaSMars Y68 tdemdrivais & hen 5561 5.5, aklis Sithe Qipb&thgi t h an

i ce bmadidculat incorporation into the dendrimer molecule.

D=

Example 16: Preparation of a product containing fluorescein with a Starburst polymer

50 A sample of 5 - carboxyfluorescein (0.996 g) and Starburst polyethyleneimine (Gen =2.0; amine termi—
nated, initiated off NHz) (0.202 g) were mixed in 10 mi of methylene chloride and 5 ml of methanol and
allowed to reflux for 10 minutes. Upon filtering, an insoluble red powder (0.37 g) was obtained (mostly
unreacted 5-carboxy fluorescein). From the filterate was isolated 0.4 g of a brilliant~red solid which
exhibited a softening point of 98~103°C and foamed to a brilliant red melt at 175-180°C; NMR specira

56 (D20) of this product were consistent with dendrimer having fluorescein bound to the surface.
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which time the acid chloride of 2,4 - D (2,4- dichlorophenoxy) - acetic
*acid] (2.4 g, 12 equiv) dissolved in toluene (10 mM) was added dropw se
over 30 minutes. Wien the additiEhORZE18EBE|y conplete, NaOH (0.5 g, 30
12.5 mmol e, 50% w w sol ution) was added and the solution stirred for an
additiongl two7 hours. The reaction mixture was then evaporated to dryness
and the ng solid residue repeatedly taken up in CHCI 3/ MeCH (1:1) and
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- D is congissbembight ﬁetbetttbenoe%smanat infathati of Si@rberstd- -PAMAMD derbiihd) (MW, alB_&Jtyrrer
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28 n&peng&:red(a i )‘Egr sev, anag ﬂn g
(2\6?)0 3:), é?lloge h§: ﬁﬁg&g fﬁs ed i 'n Ienor e end hes?ﬁ‘t ro ong‘gn

1ts rbm e
dendrlners as a unc gener |on arlous half generatlon (ester

ter m BategRinpid b Eﬁc@&sﬁﬂuo‘ﬂfof FIJ}J!‘@:e rsgﬁépééfuﬁlb) el aﬂ%m.ﬁesge&arden&mréo

( Gener atTom{ten) , 4.5 and 5.5) were conbined with

2, 4-di chl of epbﬁwm%&bmt‘so%ldéluﬁdn) (H: ORI BﬁrbGrlst\LﬂDAmMa@dndnrﬁd?r(MWraﬁo@m ne

rati o o#7sl008; Genavakbn @G is fsfkiddOss Mibresdin diskRiveh saFEACi® rellbindAB, BF 46450)\Drahife; Tabl e
\Vi | . Thavaigleadmi ARAch (Chatica] To) MiNsduRse &) i§ @Bded Nimtil\veaturadS Tivadolutidh iatstriel dtn 2, 4

- di chl edoopiempaatyra (atoutc254C) fir agveranhoyenaad atien alevotatifzed aStoain xemseratird\id \bile a

dendr i nmeolgred salid Progiuet. Theseldysl encagsdldted demtidmedrare bxcbliant refhranne pebescon atibratingl f or

sat ur at etrafiftgkion hemisanes. 2, 4 - D. 55 37 EP 0 271 180 Bl Table VII Gen

(A) Acid/ Am ne (B) Aci d/ Ami ne (C) Acid/ Total Nitrogen (D Mdlar Ratio

(Aci d/ SM Preppration g dgndnmers yjth terminal fluorescent groups 1

5
%_ é 5 A ;R.eaet@_ngj Amine Termmg_teql_lien(ignqunth N - Dansyl Aeirigise (1.8)" 9 6

(284% 67? 5 _s_*admpleju P g x 10~2 mole) of rbész polgrethylenelmme (()LP%%.O(Q L :? 3 terminal groups (Z)
: 2 1 0 % é) is dissolved m 20 hanol. The solution |s nd 0.884 g (3.84 x 102

; m%t of a solutuo of N dan y ﬁ&o edicals, Costa Mes ?dded dropwi

e Pp&i fro 1 bidod. ! it r&tnv g:r.tu miﬁ
dendr rreanvehnumpwttﬁn grveat es..dt ot NAIFE BORFEirdd ol pn i o]
DG - 3covalbiyDbhdsh pgdg, RITFYoYs) of:@grpgngm,,e, ncent ration E ct S .
Car bon 1fAC|d/Amne (B) Saturated with 2,4 - D11
3Cs 45 B.Reactbh oBﬁmne forminated DenddimekOwithDansyl Chidrii®2. 73) 3.08+. 09
(152.30) 3 0.34+.01 (128. 64) 0.29.01 (129.62)

A solution of Starburst polyamidoamine (1.0 g, 1.9 x 10™* mole) (initiated from ammonia, G = 4.0,
terminal groups (Z) = 24, M\W. = 5,147) in 30 ml of water is stirred in a 3—-neck flask with 80 ml of
toluene while . a solution of dansyl chloride (1.23 g, 45 x 102 mole) (5-dimethyi~amino-1-

50 naphthalene —sulfonyl chloride, from Aldrich Chemical Co., Milwaukee WI) in 40 mi of toluene is added
dropwise while cooling with ice. Concurrently, a solution of 10% NaOH (13.3 mole, 10% excess) is added to
the reaction mixture to give an oily ball. The product is washed with water, dissolved in methanol, and
precipitated with diethyl ether to give a solid product. NMR and infrared analysis is consistent with
covalently bonded dansyl groups in the dendrimer surface.
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suitabl e for use as_a fluorescent |abelling reagent. npl e 18:
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rotovap a enperature to grve a s
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retain sydaafnAny, itdhting "EMHk I u.rraveﬂaﬁc"rgnorafnooﬁrmgaa .%tah These
pI’OdUCtS||§d’pﬂ)tém(ﬁ;ﬁﬁégﬂrﬁrg£r&5@§ryms for slow rel ease of |m)nene as a
fragy ance and deodorizer product. Exanple 19: Encapsul atl on of Heavy Met al
Sal t s 171 APednjugéts rael Oddiféte inSCiaind B Whierdiie @ takfidl Smafterfar 802 V@ateiidxy)pene6i€Rtkid, sol 1 ds
sol ut i on pseudespbeslrinendr s&itylic beid.st PAMAM dendrinmer (M W about 350, 000;
generation = 10.0) is stirred as a saturated solution of l'ead acetate
[ Pb( C2H8 &xpaiygatesas gidided indGlaip B whereinTtheecat®d sneteddl is@# - dichlptophreneutacatic acdom
temperature (about 250 C) for several hours and then devolatilized on a
Bachi 19- A conjugate as claimed in any one of the preceding claims, wherein the carried material is enirapped

within the dense star polymer.

20. A conjugate as claimed in any one of Claims 1 to 18, wherein the carried material is dispersed partially
&5 or fully throughout the dense star polymer.

21. A conjugate as claimed in any one of Claims 1 to 18, wherein the carried material is attached or linked
to the dense star polymer.



rotovap to give solid products. Scanning transm ssi onuwmmmmu h of
t hese products showed that these heavy netal salts ar lwﬁmﬁpt he
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of dendriners with termnal fluorescent groups 35 A Reaction of Am ne
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nol e) of Sblaanbdnamtnepol yethyleneimne (LPEI), G = 3.0, terminal groups (2) =
12, MW = 920) is dissolved in 20 M of methanol. The solution is stirred

and 0. 8%4 Agoiaaatsps glairpd in Claim 2Bptherpindffe R&'Y%PMWG#FWTWMI aziridine (ICN
Bi on®di cal s, Costa Mesa, CA) is added dropwi se over a period of 20 m nutes.
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excess) is added to the reaction mxture to give an oily ball. The product
\1’5 was hagd Avobjtigateces elaimed insGlavh Ve dr Claim 3 hareid|said grodp s icleavalle.t at ed wi th di et hyl
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180 Bl I * Clains 1. A dense star

conj ugatde WP%W‘%WB?‘%@%C'WGQ '@é!yt°"ﬁﬁéh‘ﬂ§?f-‘§@"%?'%tms gohg feepulaassoci at ed with

at least one unit of at |east one carried material. 5 2. A conjugate as

cl ai ffed ||‘1P)EI(M?Ym i') V\/nerel n the dense star polymer is a dense star

dendri ner ate s claimed in claim?2, wherein the dense star

dendri ner wfr‘gjgg 1"?9 mﬁa'ﬂ?fhed 1o 4. A conj ugate as claimed in any

f th "'"‘egc . .
epent i ng et ﬁ% Q"r ,@,ﬁ gar %S‘J'Hg'r SelicalhEh ol Blincli0 MR ool miibi 5711
any one o rﬁt@e,ngg,qﬁ epg”cd,g}eg@g,,aﬂ@herel n the repeat un|t in one generatl on

differs f"ﬂ&ibété&ﬁthdtﬂuaeé’rhedmdténai@asa&cuétéa%ﬁﬂ@'&@nd%@ﬁr generation. 15 6. A
conjugate as clainmed in any one of the preceding clains, wherein the

carried material is a pharmaceutical material.
45 35. A conjugate as claimed in Claim 34, whersin x=1 and y=2 or more.

36. A conjugate as claimed in Claim 34 or Claim 35, whersin the molar ratio of any ionic M to P is 0.1~
1,000:1.

50 37. A conjugate as claimed in Claim 34 or Claim 35, wherein the weight ratio of any drug, pesticide or toxin
Mto Pis 0.1-5:1,

38. A conjugate as claimed in any one of Claims 1 to 33, wherein there are at least two different carried
materials at least one of which is a target director.
55 .
39. A conjugate as claimed in any one of Claims 1 to 33, wherein there are at least two different carried
materials at least one of which is a target director and at least one of which is a bioactive agent.
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7. A conjugate as clainmed in any one of Clains 1 to 5 ein t carri
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t oxi n, ant| bod ant i bod fra ment , antlg nal gener at ar, I'gnal

f1 ect®rA cay ﬂ?é?ﬂd Clainy %FB?FB% enflfy speciig Taj oneyor gy t
212 chl neti'qe @pﬁfsrﬂ" te\%‘?@‘f“éﬁ?ﬁ’e FFea'@gl?'}”? B digy Reeficlle of @8 i gnal genef;?gre

si gnal e | ect Q ned in
a al gﬁ wg n l%&t e ra: 6la§neg u%%g%% ?lgi 0 wherem tF? t1 p retedgfg?ct% 14 é’ ﬁ:{%{cﬁnaﬁgzg@ d}
conjugate et armed in Cla|n18 mhereln a Iantharllde IS dlrectly chelated

the carri ggmRitddodl | S S6Fe, Gd or 5Nh A conjugate as clained in
Claim9, wherein the carried materl al is chel ated iron, rhodium palladium
or  Yiot raslconjufjate A EIQIMbAIE TNafin 3% whérélh 1HB Ehrdebdifebior i8Ng8. wherein the carried
material is 90Y. 40 15. A conjugate as clainmed in any one of Clainms 1 to 8
wher ei 4t Aot a8 dlaiimti @ argyl onb of the plecaihy ickiitnsagf@ndin thd Bendrmer coptaigedigoss

cl ai med i tuflbfai m 15, wherein bioactive agent is an entity which is capable
of detecting, identifying, treating, catalyzing, controlling, killing,
enhatsci4gAdensersidi dopibgatp i therfsmelan, gl ycoprotein, |ipoprotein, lipid cell,
organ, or organism 45 17. A conjugate as clai rred in Caim8, wherein the
carried n#Deri@hi ©)JICeetYPbxyfenzoi c acid, pseudoephedrine or salicylic
acid. 18. A conj ugate as claimed in Caim S8, V\/nerel n the carried materi al

to the &eﬂi&@a@ las E\QL\XJTF\ Clairet 30 or"t\naﬁrf?% Uﬂé’r&ﬁ th%%ar ail'e%pis la Fhofdch&lamtibodi T €1 N

is 2,4 - oro acet aC| d 50 19. A conjugate as claimed in any
one’ B th%"‘lc '8@" g i ed material is entrapped
Wi t hin th %?m M:Q esem °°" :rct[ > as claimed in any one of

d ai ns Wﬁﬁ; rﬁ g 5 éa?e I's dispersed partially 65
orfuIIy te as clained in
any gne og mnmﬁ grel 't he carc}"}gggcliou')%tée;%?g%?s attached or

l'i nked t oyfed g gr;,ae,teegg,agﬁgpbrw@r 40 22. A conjugate as clainmed in any
one of the rdpre8énRct tdrédtdi®, Wherein the dense star polyner is a

pol yet hyl eaaﬁlmeraese a ulit SO kA gRarmScetlioal MRetial, Bai&lcatisd phamaskiaEde matelidle

ol yet hyl siithe same b@rfiedepharfaédutidabmatétial R @liffelant2érried ma@eraj; ugat e as claimed in
Cl ai @ 22, y wp@tdnistantinteged 1 oegrastbreandi M ne has a net hyl ene car boxyl at e
surface. dbdicals thatthaicrried phsmadosticaltwiterial issasyociated with theiendserl to 21, wherein

t he dense star polyner is a polyether. 10 26. A conjugate as clained in any
one of 461 Apeniugate aclgined infHaine 45 wherein eldigs b x suchy arp edch rtand k is 2zor potey ani doani ne.
27. A conjugate as clainmed in Caim26, wherein the pol yam doam ne is ester
tern@né?'ehm“l'!satzss c'mwnpﬁgaffeor&é%ﬂ%wh%n Mris abigacigeagot Clains 1 to 21,

wherein t he dense star R ¥
48. A conjugate as claimed in Claim 47 wherem T is an antibody or antibody fraction capable of interacting

with a desired epitope.
40 49. A conjugate as claimed in any one of Claims 45 to 48, wherein C' or C" is an aniline moiety.

60. A dense star conjugate as claimed in any one of Claims 45 to 49, wherein the dendrimer is as defined
in any one of Claims 22 to 28.

45 §51. A conjugate as claimed in any one of the preceding claims, wherein the dense star dendrimer is of the
formula

50

56



pol yet hyl enei nine with a surface of pol yani doanine. 29. A conjugate as

“clai'med in any one of the preceding clains, wherein the mm I r
has its 20 surface nodified FROR7HIFABLL i onal group.[ Hﬂlﬂ]ﬂ"}"‘!ﬂmras
claimed in any one of the preceding claims, wherein the carried nfitetidl is

associated wth the dense star polyner by a connector and/or spacer group.

25 31. A conjugate as clainmed in Caim30, wherein said g{oup links a

targeting director to thg dense star polyner w thout inpairyng the

ef fectiveness of the dirfector or the effectiveness of any otlher carried
materjal (s) in the conjugate. 32. A conjugate as clainmed injfCaim30 or

Claim 31, wherein said gkoup is cleavable. 30,33., A.conjuggte as clained in

G aim 30 or O ai m(@hpe (Repedd! GngEPup is ;&?f:ﬂma@avabl Ny, 34. A dense

star conjugate as clainmeg in any one oOf tge QhEHY ng NG , of the

formul a: 35 (P). * Y (1) wher ei ieeh P represents a\dendriner; x
repregents an integer of 1 or greater; yeacn Mrepresents a Unit of a

carried material, said darried material 'bel ng the same carrj& material or

40 a different carri®&d material; y represents an integér of 1 or

greater; and * indicates that the carried material is associated with the

dendriner. 45 35. A conjugate as clained in Caim34, wherein x =1 and y
= 2 o% norwersls. A conjugate as claimed in Claim34 or Caim35, wherein

the nolar ratio of any lonic Mto Pis 0.1 - 1,000:1. 50 37. A conjugate

as clainmed In d ai it 3 drexBiixad Yroumse pern demiritiighbragtho=0f any drug,
pesticide or toxin Mto Pis0.1-5:1. 38. A conjugate as clainmed in any one
of -Clains 1 to 33, wherein there areGat | east two different carried
ri’-&tﬂ'eﬁaal s at | east one of which is target director. 55 39. A conjugate as
claimed in any one of Clainms 1 to 33, wperein there are at |east two
different carried materials at |east oné of which Is a target director and
at | east one of which is a bloactive@ agent. 41 40. A conjugate as
claingd in Claim39, wherein the target director is an entity specific for
one oOr NI @ idtAd Alfber & GErREB6NE; Ny khd FaBealitg Qi inuliSicOMIT id & least2AR] 19 the Ghibrde
drug, pest ¢faHedtQre@ompddidsiihe tbiminadhmoltylis @iinfinétSbythefolidfilgi N Cl ai m 39 or Caim

;40, wherein the target director is a polyclonal antibody or 5 f ragnent

‘thereof. 42. A conjugate as clainmed in Claim39 or Caim40, wherein the
targew director is a froRbcterainakhtpebeties PerRendrimey cof. 1o 43. A
conjugate as clained in Claim42, wherein the target director is IgG 44. A
conjugate as clainmed in any one of the pyeceding clainms, wherein the
dendri mer contains discon - tinuitie¥Nrl5 45. A dense star conj ugat e of
the formula [(e - (C)Ng * (P). * [£4Ch—; (My]lk (Il) wherein - 20
each ® represents the same or different connecting group; each C'
represents the sanme or different conneCting group;

. wherein N,, G and N, are as defined above; and the Repeat Unit has a valency or functionality of N, +
\_4 1 wherein N, is as defined above. :
40
52. A conjugate as claimed in any one of the preceding claims, wherein the dense star dendrimer is of the

formula
45 _
i-1 t-1
@ Z) g XiYi(Zi)Ni | NenNn XtY4(Zt)nt | NenNn
50 nis1 nisl
55 wherein i is 1 to t— 1; the core compound is represented by the formula
(D (zc)Nc



e, g and k each individually represent an integer of
each individually represent an_integer of 0 or greater:
coval ent bond in instances wheFROR7E38MBLL | ng groupl

each P represents a dendriner; Xx represents an intege
represen%&ia target director; each Mrepresents a unit of a carrled

il .

phar nace mat eri al , sald carried pharnaceutical mat eri al being the
sanme car[;h n&%J%Ee%%dr%Frksﬂ@uﬁHo@l rgups%orgil erent carried material; 30
y represent e Valed peaﬁ‘ﬂla is Fbﬂhﬁ&bﬁ;.%ttﬁ@ Jkex@?zf)“ ed

pha%”aceuﬁér?@?ﬂ@k&#\b@ s hb%v@Wﬁda% i(t %m&r@ﬂlt“gat e
as cl ai MRYrobdhtsGhringl dbRoratbh BAENVER" ahd ytéha me%meys@aﬁem m dhdi S 2 Or
nore. 35, efdept hatGRIN HG@%@cc@e’ﬂmﬁ"ga:he?@Qm edanéealtmhé&' §bupsland R iy, bevnbéa t@h N IVI is
a bi oact iweethéld fiétion #8he ploduélidl SIAY RilUBShetvedh MPALIihad likvitslisibhdd, Wherein T is an
anti body or antibody fraction capable of interacting wwth a desired

epi foope. 40 49. A conjugate as clained in any one of Clainms 45 to 48,

wherein C or C' is an i1ine moiy fjar conjugate as
clained in any one of i i 75 ( No)iﬁz)(ﬂs}gbf'e-l ﬂ‘q{%é eddrimer is as defined
in any one of Cains Zﬂ—uo 28. 45 51. A conjugate as clained in any one of
the preceding clainms, wherein the dense star dendrinmer is of the fornula 50
55 #2 EP 0 271 180 BI iii dilllllp I C L
M S whlfl]:\uég@gumbeaﬁq rp;,eﬁelfnﬁq W(Z‘)@lmysmg the ith genqﬂ@rbggpa mplﬂf’) branch and
Moi ety when iis 1. %5 kr G . 1 10

-1 15 ™ =hherein: # of termnal groups per dendritic branch i, 20
NrG 2 25 G the nunber of generatlons N, i.s the repeating unit

il F!;'a' R'f&r uiltidh & gfln rﬁm&é ﬁin%g%r :%a;c c%‘ﬁfa K?gg!’ i/ &by B o tgaoprstggné: Bhifhs GAROUNTS,

the te
# of ternlnal hlet”gspper%ém&ﬂflner erein N, Gand N are
as defgaN R forRRN as Gdifled iR B1aREERich Wb has'ber &t.oeahﬁ&%wgressmmct ionality of N,

+ 1,;wherein N, Is as defined above. 40 52. A conjugate as clained in any
]gne 0}‘551 R QorRb SEEEHhjightCdslalifed VNG oRd 6t Clalhes 148185 Rr Gdedtk adRBbelicEgéntl S Of the
ormul a
Y 56. A dense star conjugate as claimed in any one of Claims 1 to 54 for use in contrast imaging.

30 57. A dense star conjugate as claimed in any one of Claims 1 to 54 for use as a therapeutic agent.

58. A method for the delivery of at least one carried agricultural or pharmaceutical material which
comprises administering of at least one dense star conjugate as defined in Claim 6 or Claim 4
containing said material at or near a targeted locus.

85

§9. A method for scavenging therapeutic or diagnostic compounds which comprises administering of a
bifunctional dense star conjugate containing a target director as defined in Claim 39 which localizes the
conjugate to a target locus and a scavenging moiety which can bind a secondarily administered

‘\/ therapeutic or diagnostic compound.

60. A method as claimed in Claim 59, wherein the scavenging moiety is a chelant, antigen, or antibody.
61. A process for preparing

45 Ph*M)y )

wherein each P represents a dense star dendrimer; x represents an integer of 1 or greater; sach M
represents a unit of a carried material, said carried material being the same carried material or a
different carried material; y represents an integer of 1 or greater; and * indicates that the carried

50 material is associated with the dendrimer, which comprises contacting P with M, optionally or if
necessary in a suitable solvent, at a temperature which facilitates the association of the carried material
(M) with the dense star dendrimer (P).

62. A process as claimed in Claim 61, wherein the temperature is from room temperature to reflux.
55
63. A process as claimed in Claim 61 or Claim 62, wherein the suitable solvent is water, methanol, ethanol,
chloroform, acetonitrile, toluene, dimethylsulfoxide or dimethylformamide.



45 (2() Xi ( gzi)NcnNn | XtY(Zt) NenNn 50—
" Tepresented by the formia (1) (FRPRM DB g C"fllltflll’lﬂlﬂﬂlﬂNIIHHII]

1 271 180 1111 111 INIL i1l C L M S where Q re reséntd tMe eore Zc
represents. the functlonal roups bonded epresents the core
éﬁ% %’H% %l,am h{ﬂu sps ml reggtion o

val enc 64‘t rop rop(|ng ajdense sigr ganjugate, gs
vvherelx q\a %8’?";’ ' gs’%rb?/ °""°t ¥URal or ternminal units are

represe e Y r I X,
vz % S%%&%Eﬁﬁ 6%, whetbin ar?aﬂ grfegtn@%fohgﬁsr%l%ﬁrl r\?%%]e%f %cr?ﬂmf‘ﬁ&é?( cept
t hat ?here | ccee gﬁﬁengrat on connected to the ZV groups and Mt
may be lg§Sk ploBidl ad dhimed iR Sialth ésum&é.me Bﬁte&msgﬂu&%%f&&uﬁll the val ues
between its defined limts, such i-11 Nn
= (N1) (N2)03) . . . (N1- 2) (N -" ) .n=2 15 which is the nunber of repeat
unitsp XY(ZI)Ji, conprising the ith generati®n of one dendritic branch and
when i is 1, then NO= 1. n=1 20 53 ormul ati on conprising a dense star
conjugate as defined in any one of 1 T %ﬁ?ﬂg clainms and at |east one
agricultural or pharmaceutically acceptabl e diluent or carrier present. 54.
A formulation as clainmed in Caim53 which also has other active

i ngredi ents phegefts -9€HSS, A dense star conjugate as clainmed in any one of
Claims 1 to 54 for use as a diagnostic agent. 56. A dense star conjugate as
claimed in any one of Clains 1 to 54 for use ontrast imaging. 30 57. A
kgpnse star conjugate as clained in any e@B ins 1*to 54 for use as a
Therapeutic agent. 58. A nethod for the deli of at |east one carried
agri cul tural or pharmaceutical material which conprises adninistering of at
| east one dense star conjugate as defined in Caig6 or aim4 containing
said material at or near targeted locus. 35 59., A nethod for scavenging

t her apeuti c or di agnhostj p\ni stering of a

bi fungtional dense star sctor as defined
in Caim39 which |ocali apd a
scavengi ng noi ety Jgy d t herapeutic or
di agnosti c conpound. 59, wherein the
\scavenglng noiety is a
pr epawi ng

'ugate containing a 8
the conjugate to_g targe
carf bind a sec®fdarily ~gdmi
A met hod as cl ai med ¥

nt, antigen, or antib

0

67. A process as claimed in Claim 64, wherein the P also has a connecting group (handle), C' and/or C",

85 attached of the formula
: X
(L (0,N),
i 40
45 where nis 1 or 2, and Xis F, Cl, Br, |, SO2Cl, and when n is 1, the NO: group is in the para position.

68. A process as claimed in Claim 67, wherein the connecting group is 4 - flucronitrobenzene.
69. A process for preparing a dense star conjugate as defined in Claim 1 which oofnprises the reaction of

50 dense star dendrimer, having reactive moieties, with an aniline moiety, which may have the NH> group
protected by an N - phthalimide of the formula

55



45 (P)I * (MY (I) wherein each P represents a d mmuu@u“mm

reptesents an integer of 1 or greater; each Mrepresent

carried material, said carri edER®t271i180 Bei ng the same carried material or
a different carried material; y represents an integer of 1 or greater; and
* indicates that the carried 50 material is associated with the
dendrimer, which conprises contactiggg P with M optionally or if necessary
in a suitable sol vent, at a tenpergjure which facilitates the association
of the carried material (M witht dense star dendrimer (P). 62. A
progess as clainmed in Caim61l, w e terrperature Is fromroom
tenperature to reflux. 55 63. lainmed in daim6l1l or Caim62,
wherein the suitable solvent is nol , ethanol, chloroform
acetonitrile, toluene, dinethylsu of di methyl for mani de. 44 EP0271
180B1 |1 # 11111111 11111 ff i C ~~L
[

l1skd| 64. A process for preparingsa dense star conjugate as defined in
Claim 1 which conprises the reactidn of P. having reactive noieties, with a
connecting group. 65. A process as clainmed in C aim64, wherein the
connecting group is an aniline noiety, which may have 5 t he NH2 group
pr ot ectled Pmeess rf@rtpeqpaﬁmg dgnagsfsr coppgataagslefined ysClajm 1orhich geroprises T epaiiorcd a
whefsei n dense stap dendrimerg haying pactivasmaieties. fwhichumay hegp the NHz group protected by any
0 I N 4f PIgtectiQa@osp yspd for amines ‘W’f@r‘%‘l"ﬂf yrderghe qonditiqas.used fon fnse)starsyrthesiey x

é rocess a claimed in Claim64, wherein the P also has a

or
'f" °'"’5’§ which camprizes JacH98 £ Hiense, 34,
u’S?i%p V°"§’\'R§1%%22 aﬁeg“ﬁf”f’"li%% Wg?'o'k‘x%?fﬁf’&“@(“ agde o B |, s02d . gnd L\Ee)ri N
e £ ;gﬁx Nl iy Wk U5 ARIAoP R0 & Ubon s B B35 B8 SIS | 1

‘?Jlt it on| dbenzen
process eparl ng a ense star conjugate as defined in Caim1 whi ch

CONpriFeg pH%S‘ss a@@lﬁﬁnla@fﬁ ctim 92 wherem%%ﬁenﬁs%yl%ﬂﬂr%ger having reactive
ITDI%tIes wth an aniline noiety, which nmay have the NH2 group protected by

an N -74pAtdibdsTordReparingta dndeQid dbnfugatd aé Befined ik Clafde 7, lwhdi3(d thdldense star polymer

c |- is a dense star dendrimer and the carried material is a lanthanide which comprises chelation of the

: lanthanide with a dense star polyethyleneimine acetate.

N
s0 Patentanspriiche

1. Dichtsternkonjugat, das mindestens ein Dichtsternpolymer assoziiert mit mindestens einer Einheit von
mindestens einem getragenen Material umfaBt.

85 2. Konjugat nach Anspruch 1, worin das Dichtstempolymer ein Dichtsterndendrimer ist.
3. Konjugat nach Anspruch 2, worin das Dichtsterndendrimer symmetrisch, verzweigt ist.

'\\‘ 4. Konjugat nach einem der vorhergehenden Ansprliche, worin das Dichtsternpolymer die gleichen
40 Wiederholungseinheiten innerhalb einer einzelnen Generation besitzt.

5. Konjugat nach einem der vorhergehenden Anspriiche, worin die Wiederholungseinheit in einer Gene -
ration sich von der Wiederholungseinheit in mindestens einer anderen Generation unterscheidet.

45 6. Konjugat nach einem der vorhergehenden Anspriiche, worin das getragene Material ein pharmazeuti -
sches Material ist.

7. Konjugat nach einem der Anspriiche 1 bis 5, worin das getragene Material ein agrochemisches Material
ist.
50
8. Konjugat nach einem der vorhergehenden Ansprliche, worin mindestens eines der getragenen Mate —
rialien ein Arzneimittel, Pestizid, Radionuklid, Chelatierungsmittel, chelatiertes Metall, Toxin, Antikdrper,
Antikdrperfragment, Antigen, Signalerzeugungsmittel, Signalreflexionsmittel, Signalabsorptionsmittel,
Duftstoff, Pheromon oder Farbstoff ist.
55 :
9. Konjugat nach Anspruch 8, worin das getragene Material ein Signalerzeugungsmittel, Signalreflexions ~
mittel oder Signalabsorptionsmittel ist.



6 N 10 0 70.

preparing a dense star conjugate as defined in daim nﬂmnﬁ wHﬂLt he
reaction of ais dense st ar ER@RIMi18@B1 havi ng react+ve i ch
may have the NH2 group protected by any pr otecting group used for anmines
which is inert under the conditions used fqQr dense starF%ﬁnt hesis. 71. A

process® 5?""&%’}5&'? frsgruch ?jé’ﬂ"é"eda§ §9Pa'%f’%?meéﬂ'éq PR A HReB ihr i ses
t d h f
nyr ocho RoRSERCTRGT Marodoh Wity e, GRB™ A T R R RN St Benar 1 mer
h | b
T S S o i o

process as clained in daim72,
wher ei nyd igncfal .Yaemngpﬁmﬁb WJnﬁ rae@gaarg%n@ Matoffal Erfblatiéito ERGE Fhodil, PRRGEAILEIY 2
dense st akmgaiiigate as defined in Caimi1, wherein the dense star polyner
Is a dense star dendrinmer and the carried material is a | anthani de which
CONPkJ SIS KenjejatriatiDMspPruct 9) Kokincdab Betrabshe Matelid) *® istense st ar pol yet hyl enei m ne
acetate. 30 PatentansprTche 1. Dichtsternkonjugat, das m ndestens ein
Di cht st & wKpggatmikch ainero zbi Arsprictiet1 bis 8,0emih @asgeiagens Maioridl @int biolagiscnwiidasdsens
ei nem get Miipbisen Material unfaBt. 35 2. Konjugat nach Anspruch 1, worin
das Dichtstenpol ymer ein Dichtstendendriner ist. 3. Konjugat nach Anspruch
2, wor i 15. danjugdl nabh Ansprugit thawerinrdes biglogiash wirksanadMittglesing \Binhejitist] dia zunyNachwrigetigat
nach ei nedeptiiFierom Beban datdlyviersn Spéimplen, Abliiian; VereirkeniderMedifigiesep aingmizp - di e
gl ei chen s GWCW’@E& IpePretigs epertisideeli. aines Braras adercsines Pragnisius ihdar Lageisdr at i on
besitzt, 5. Kon at nach ei nem der vorher ehenden Anspr Uche, worin die

\W eder h i spruﬁ g,l vH)épp d&quagen? g{lﬂe S‘A@ﬂy %}li)e ?saure, Pseudoephedrin

\W.ed®& hol é %S4 n mindest ens ei ner anderen Generation unterschei det.

45 6. Ko 2 e n das
ot r agelre VRHER el PR Bofhs oo SRR 0 pERBBenbBBssalfiig B V0 1ach
ei nem b r

aar oghe s SOHTRL Hehirkm et iorlifida ‘*"““ﬁﬁ;’%@%ﬁﬁﬁc e Yool e el s
Ansprl che, morln n1ndestens elnes der getragenen Mate - rialien ein
Ar znei gl KenjugaiReh birdntl der ARSHIERS! i InisCha, WeiiR|dad hetagbng Matehidl ditweisd RlepdIREIRS

Metal |, TenwbrAalb de3iDidrfenBblymalisgemienastf r agnment, Anti gen,

"_8i gnal er zeugungsnittel, Signalreflexionsnittel, Signalabsorptionsnittel,
Duf t st o21f Korfliyar i sinendl ear Anspricé ofbls 18Sworin Dibs éhtraﬁéommgﬁw am s Dichtsgpripoighera,
wor i n das geehdengdergeldppedtiistal ei n Si gnal er zeugungsm ttel, Signalreflexions -
mttel oder Signal absorptionsmttel ist. 46 EP 0 271 180 B1
* L He2. Kenjuget naploeifanyder verbrigehanderpAnsoitict®, warp dasDichister@iotyman sir Palyetiviagjimi t t el
el ne fluoftszi erende Einheit ist. 11. Konjugat nach Anspruch 8, worin ein
Lant #ani d direkt mt dem Di chtstenpol ymer chelatiert ist. 5 12. Konj ugat

nach A& erigaiachfiisprichf2sweia dpsopbiribyiRnipia ping Acettgbariidchy h&dor 55 M ist. 13.
Konj ugat, nach Anspruch 9. worin et ragen terjal atiertes Eisen,
Rnodi urt* BEIRGIEABES 2 Y9 o Ocpilgnnin vize eRNprGHLEYREEFRILEE uch o
T | L}J dﬂs et}glé ngneMaée?Ms%rUct?equié élt. worin das Dichtsternpolymer ein Polyether ist.
26. Konjugat nach einem der Anspriiche 1 bis 21, worin das Dichtsternpolymer ein Polyamidamin ist.

27. Konjugat nach Anspruch 26, worin das Polyamidamin Ester —terminiert ist.

28. Konjugat nach einem der Anspriiche 1 bis 21, worin das Dichisternpolymer ein Polyethylsnimin mit
einer Oberfliche von Polyamidamin ist.

29. Konjugat nach seinem der vorhergehenden Ansprliche, worin die Oberfldche des Dichtsternpolymers mit
50 einer funktionsllen Gruppe modifiziert ist.

30. Konjugat nach einem der vorhergshenden Anspriiche, worin das getragene Material durch eine
Verbindungs — und/oder Spacergruppe mit dem Dichtsternpolymer assoziiert ist.

s5 31. Konjugat nach Anspruch 30, worin die Gruppe sin Zielsteuerungsmittel an das Dichtsternpolymer

koppelt, ohne die Wirksamkeit des Steuerungsmittels oder die Wirksamkeit von einem oder mehreren
anderen getragenen Materialien im Konjugat zu besintréichtigen.

47



15. Konj ugat nach el nem der AnsprUche 1 bis 8, worin'd rial
- ein'biologisch wirksanes Mttel ist. 15 16. Konj ugat: FEHBTME%MH“

worin das biol ogi sch wirksane HPtQ241 @®0®4 Ei nheit i st, c Welxsen,
I dentifizieren, Behandel n, Kat aI ysi eren, Bekarrpf en, Abtoten, Verstarken

oder Modifizieren eines_Pro - a yco ot ei ns, Lipoproteins, elner

Upi dzeP% ioniigahpach G’iﬁ&'ﬁ%sq)ﬂ’éfmel"’?f@sd'eﬁ&?ﬁ '¥n der Lage ist. 17. Konjugat
nach A e Acet yl oxy) benzoesaur e,
Pseudo phe@f‘?aﬁ"%\ADsPruc%g@?deggl ! c@ldg?a r"%’e "§ ts"ﬁ@a" onj ugat nach Anspruch 8,

Wor i i gsdure ist. 19.

Konjﬁugg?%ﬁcg'gﬁgﬁgﬁ@gt %gf{/ﬂegué% Jgu &né@&?gwﬁ@gn n das getragene

Material ppaghhaldy des 25 Di cht st enpol yners ei ngeschl ossep ist. 20.

Konj ugat nach ‘ei nem der Ansprliche 1 bis 18, worin das getragene Materi al

t el i wei se&vonflRlesMOsA BérardérBedddidgr hal b des Di chtstenpol yners dispergiert ist.

30 21. KasiieWdrite Zamabh LodeLFEsbE beditepr Uche 1 bis 18, worin das getragene

Mat eri al jeses easineDEIGHIt BinesTHalayoied Maelislsisbasutad daibeidiak G§tfagéns Madrial dag gleléhen] ugat

nach ei negatrapere Maeriabgdgedireuntbeschiddiches gisttageneswWiateral @as Di cht st er npol yner ein

Pol yet hy|yeairierganeeiZshl vor3bodeBgrosén hgdagtattundhach Anspruch 22, worin das

Pol yet hy|*dedentet) dagi dae gelageana Matsdal friitalet @ehdiimer g8goziidddstj ugat nach Anspruch 22,

wor ith das Pol yet hyl eni m n ei ne Met hyl encar boxyl at oberfliche hat. 40 25.

Konj ugd® Kepikget edch ApsPerel 3%W§fm’lﬁﬁé'"q_yb1 Zoden grof@hist-n das D| cht sternpol yner ein

Pol yether let. 28. Konjugat nach einemder AnsprUche 1 bis 21, worin das

D cht s?%d‘ﬁﬂl}’ h &nsprys I3 SPR" F2 o F%st’“°'al?"°’k%‘i'1]sl?§‘5§ iopjsghen Mﬁgﬁ‘(ﬁ’ﬂl‘ﬂﬁ worin
as PoI ydrﬂoﬁaHsh Ester -termniert ist. 45 28. Konjugat nach ei nem der

ol ner U%ﬂ‘é?qua b?gﬁd‘% 58 o Srieimioat OB ERE s Rl e oo

vorhergehenasen womn di e Oberfl ~che des Di chtsterrpol ymers mt 50

el ner  Gaindhil i GhdnSainefd Qp&sﬁﬁ&bff bis 3L whri! mi dhe oliSiBhe dET
MIPIR et S S i e e e e.hgsafﬁﬁs& Efiheivnatte
Ver bl ndungs - und/ oder Spacer gruppe mt dem Di chtstenpol ymer assozilert

I st. sBe. KAjugaKABhUGRIM BékCAhsPIShBT UGB 330wortOhindestdhs z4di WiRtBRCHIddIche getragene
 Zi el st euawssR@RATvoaldem Bindlan Defdht GinGasRAd winey oiff FBRubrungsiitel dhdemiiestspankei t
\ges St eUeins$\ g6 Bolbjisch wirksdmss Mitél stV r kKsankei t von ei nem oder nehreren anderen
get sagenen Matefialien i mKonjugat zu beeintrachtigen. 47 32. Konj ugat
nach Ade Koojogat 36h dosprucB 39, worbr das dielste@rungpreittel piab o ainen &ibr m@iere Kielrgzeaén nach
Anspr uch sgéxifisehe rEirBdit istwndi das tiolegigah yirksame iMittel oip Ratiioryilid, Agiteimitiel, F4tizid oder

Di cht st erTm«'th} ugat nach einem der vorhergehenden Anspr Uche der Fornel: (P)x

WO | n edes P ein Dendriner bedeutet X eine ganze Zahl

von 3€L 61:| W’:%Qaﬁ %@ﬂt‘*@@d""j 49qweyin ez Zislsteparyngemittel @I"rﬂé’b!k'g'@!ef Avtiktrepr odBt eri al s
bedeut et ‘!9519“ tfgeondstt r agene Material das gl eiche getragene Mat eri al odor

e e A S 50 et SRR e ©
%l rrere'"a?%"??l 5\‘0{‘ 'st. 15

43. Konjugat nach Anspruch 42, worin das Zielstouerungsmittel IgG ist.

44. Konjugat nach einem der vorhergehenden Anspriiche, worin das Dendrimer UnregelméBigkeiten ent -

hlt.
45
45. Dichtsternkonjugat der Formel
(M = (Chlg * Pl *KC"m = M) ()
50 worin

jedes C' die gleiche oder eine unterschiedliche Verbindungsgruppe bedeutet,
jedes C" die gleiche oder eine unterschiedliche Verbindungsgruppe bedeutet,
e, g und k jewsils unabhiingig eine ganze Zahl von 1 oder gréBer bedeuten,
f und h jeweils unabhiingig eine ganze Zahl von 0 oder gréBer bedeuten,
85 = eine kovalente Bindung in F&llen bedeutet, in denen eine Verbindungsgruppe vorhanden ist, und
jedes P ein Dendrimer bedsutet,
x eine ganze Zahl von 1 oder gr6B8er bedeutst,
T ein Zielsteuerungsmittel bedeutet,



~ 35. Konjugat nach Anspruch 34, worin x =1 und y = 2 oder
’ Konj ugat nach Anspruch 34 oder 35, worin das m)l are Vet jﬂmﬁﬁm b ﬁl
i oni schen Mzu P von 0,1 bis 1. 0B® 0 271180 B1 . Q0 37. KOI’]]
34 oder 35, vvori n das Gevvi cht sver haI tnis eines Ar zneimttels, Pestizi ds

oder Toxing M Konj nach ei nem der Ansprlche
R é gs Sirs ety Hra Bronye, vobe cas gevaoane

Mat eri al i eE armaz 'fg 98'ﬁh° @9?"?7???58??‘5‘ af?@@ dorpin unterschiedliches

Zi el st euer fgg g h \loﬁf1 odgf % ach ei nem der Anspr Uche 1 bis 33,
wor i ngm nd g,% or handen

si nd, von denen mu\ges#{%?g eld%]es é’Pn @ﬁgﬁﬁéﬁﬁ ?s{ozu%.[? "m ndest ens

ei nes eisg, RirflgRFCANspHIhS ARRS oY qh%lunﬁ?ewei@: 4 un Eloua%h s8Bagn Anspruch

39, worin das Ziel steuerungsmtt sine flr einen o rere

Zi el r ez ogps RénfigatFREHZAnkprochia obdr A6 Bokin M%in bibdistlARirkblintek Mitiefish W r ksame M ttel

ein Radi onuklid, Arzneimttel, Pestizid oder Toxin ist. 35 41. Konjugat

nach Andigs Kanjug@ dachcersprddh, 47)weorin IT elfeantiiktrpdr sie? WAtk DESsTIist el zue WaciRaiviich@mal er

Ant i k6r per eitaregewdnsahtbr Baitoeintdelagmist. | st . 42. Konj ugat nach Anspruch 39 oder

40, worin das Ziel steuerungsmttel sin nonoklonal er Antikorper oder ein

Fr agnment#9d¥anisgatinach eingny dacnspceie 4§ bis 48 avtin Eredprricine Agilinguppiemnglisis

Zi el S’Feueru smttel 1gGist. 44. Konjugat nach einem der vorhergehenden

Anspr UcR '93%‘?‘?’?!@%9,@‘ wndq'v%ﬁerwﬁfg@p R B HY | wasp des Dendrgpr wieif eifm der

Di chtstern‘k‘!ﬁﬂ’f’ﬂljé?bﬁéﬁd?!tﬂiem [(T) - (C)flg (P)c * [(C)h (Myjk (111)

50 e. odor eine unterschiedlich

Yer bi nd ng'é 5‘”3%63""85'8’8&? 'herggrﬁgis"é"sp&icge' gr @ﬁ@'%&‘@’l"@‘ﬁﬂ@'ﬁﬁt@?@b?ﬁs%l i che
bi ndungsgr uppe bedeutet, e, g und k jeweils unabhangi g ei ne ganze Zahl

von 1 oder gr6fler bedeuyen, f und h jeweils unabhangi g ei ganze Zahl von

O oder gri Ber bedeuten, /55 - eine kovalente Bindung in | 1 en bedeut et

i n denen ei ne Verbi ndun{isgr uppe vorhanden ist, und jedes P eijn Dendri ner

bedeuytet, x eine ganze

Zi el steuerungsmttel be qiqﬁh u’?" es M ei ie? JIFHFFATt nes getragenen

phar mazeuti schen (hezay ) c?eu et, wobel das JekeRf £ P rmazeuti sche

Mat eri al das gl ei che ge ragene phar maze,utd sphe Mat er i al‘f'od ein

\dnt erschi edli ches getrggenes Material ist__y eine ganze Zahl\von 1 oder

gr 6Be¢ bedeutet und 5 * bedeutet, ydaB das getragene phajnazeutische

Material mt dem DendriYer assoziiert ist. 46. Konjugat nac Knspruch 45,

worine, f, g, h, xundy jeweils 1 sind und k 2 oder grabefr ist.

Konj ugat nach Anspruch 45 oder 46, worin Mein biologisch w rksarres M ttel

ist. 10

35

r oBer bedeut et, T ei

worin;

# von Endgruppen pro Dendritenzweig =

40
NG
2

45

G die Anzahl von Generationen ist, N, die Multiplizitit der Wiederholungseinheit ist, die mindestens 2

ist, N¢ die Valenz der Kernverbindungen ist, wobei die Endgruppierung durch das folgende bestimmt

ist:
50 # von Endgruppierungen proé Dendrimer =

Nc Nr ¢
55
2



48 KOI‘]] ugat nach Anspruch 47, worin T ein Antikdrper odor
I st,” der zur Wechsel wi rkung mt ei nem gewnscht en Epi top “ lli@H E "’
49. Konjugat nach ei nem der An&RQ2#ic180B1i s 48, worin

Ani | i ngruppi er ung i st 15 50. Di cht st er nkonj ugat nach el nem der Anspr Uche
45 bis 49 nem der AnsprUche 22 bis 28

defi ni er tmf"\gﬁ %’i eﬁgﬁ *Efﬁ (f’?#} S’dfg?’h?}‘&gﬂaé}h@‘b‘ﬁ’@n\ﬁgﬁz HespnKtiopds, wori n
das D|chtstern'den JPTiEe SPefete izt 20 25

(Wede ) it

pi eryr Eég"%otﬁ_g@?acg Sm%[%der vorh%?hfrhc{en F&ggic%pwcgg dag 5glf,ltggmdencr5énr?r g ie Formel l) sntét = 40
NrG Nr 2 45 G di e Anzahl von Generationen ist, N, d| e Mul ti pI izltit der

W eder hol ungsgi nhei t di e pmindgstens 2 i t, N. die Val enz der _
Kenver bi ndungen i st, [ Endg\uppi erung)dugch dad\ fol gende besti mt
ist: 50 deY uppi ef ugen pro \Deddviner = Nc Nr ¢
55 20 49 @ L LI 1011121 1 j111
T vy AL N 4 ¥V U eNenNa |

W eder hol unysei nheit ej Funktio i - tat yon N, + 1 besitzt,

worin Nr wieNpben def/nilort iNst. / Kdrgtigat Jn d&r 4&% hbr gehenden

Ansprl che, wormm das” Di cN sterndemdrinmer die AFormel beditzt 5 10

z )® ' i-i XYL( Zt) t- 1 fnist 1)

nst 115 worinii i st, die Kernverbindung durch die Fornel K>
03 (Z) NCWorinid ‘?Fatr‘déﬁtdéﬂ 'F"L’""P’Ql"d““%\"%d'ﬂé?fmﬂer n bedoutet, Zc die _
.;\f/,,.nktlongél n G uppen bedeutet, die an 25 gebunden sind und NO die

Val, Z&é“r ns bedeutet, die W ederhol ungsei nheit durch die Fornel

)Wz? 1) Nig,, §t»$<“1t ist, worin "i" wie oben definiert ist, die AbschluB -
oder Ende| ﬁ dur ch (Yt - (Zt)Nt dargestellt sind, worint die

Endgener gbq @é?n Déﬁgﬁé{tﬁtdue‘#[?ﬂt&kl on Sruppér e olfdilfht o ! €1 Ch Wi e XV, ¥', 2" und N
oder davon ¢per schi eden seln 3nnen gesehon davon, daB kei ne
Nachyf ol JgaiidnadindOihd N, ! di¢!9henz des Kerns bedeutet, die Wiederholungseinheit durch die Formel
XY\(Z)i dargestellt ist, worin "i" wie oben definiert ist, die AbschluB - oder Endeinheiten durch XtYt—
(Zt dargestellt sind, worin t die Endgeneration bedeutet und Xt, Y, Zt und Nt gleich wie X, Y, Z' und
N' oder davon verschisden sein kénnen, abgesehen davon, daB keine Nachfolgegeneration mit den

(% Z'—Gruppen verbunden ist und Nt kieiner als 2 sein kann, die = —Funktion das Produkt aller Werte
30 zwischen ihren definierten Grenzen ist, wie etwa
i-1
m NP = (NT)(NZ)(N3)...(Nf-2)(Ni-1)
% n=1

_ wobei die Zahl der Wiederholungseinheiten X'Y{(Z)yi ist, umfassend die i—te Generation eines
\\A Dendritenzweigs und wenn i 1 ist, dann ist #° = 1. n=1

§3. Formulierung, die ein Dichtsternkonjugat nach sinem der vorhergehenden Anspriiche und mindestens
ein vorhandenes agrochemisch oder pharmazeutisch vertrégliches Verdiinnungsmittel oder Trégermittel
umfaBt.

45 54. Formulierung nach Anspruch 53, fn der auch andere Wirkstoffe vorhanden sind.
55. Dichtsternkonjugat nach einem der Anspriiche 1 bis 54 zur Anwendung als diagnostisches Mittel.
56. Dichisternkonjugat nach einem der Anspriiche 1 bis 54 zur Anwendung in der Kontrastabbildung.
? 5§7. Dichtsternkonjugat nach einem der Anspriiche 1 bis 54 zur Verwendung als therapeutisches Mittel.
58. Verfahren zum Transport von mindestens einem getragenen agrochemischen oder pharmazeutischen
Material, umfassend das Verabreichen von mindestens einem, das Material enthaltenden Dichtstern —

65 konjugat nach Anspruch 6 oder Anspruch 4 an oder nahe einem Zielort.

§9. Verfahren zum Einfangen therapeutischer oder diagnostischer Verbindungen, umfassend das Verab —
reichen eines bifunktionellen Dichtsternkonjugats, das ein Zielsteuerungsmittel nach Anspruch 39,

50



{ent hal t

V - Guppen verbunden ist und Nt kleiner als 2 sein kann i - Lon
das’ Produkt aller Wrte 30 zwi schen i hren defini er}lli“ll @Mm’ | j m}m e
etwa i-i n Nn = (NEPORIIBPRIN3 ) . . . (NARER 2T '

n=1 wobel die Zahl der W ederhol ungsoi nheiten X)Y' (Z')N ist, unfassend die

i - te Geneq tiQn eines DenidriEe zvyei s und, wenn.,i 1 isit daq i St e = 1
_ slches, cgh Koriiot e oigen, Ziglor %gg 0% FeasicpupRisting. SrIRA e dihe
Cor hér gghesﬁﬂ’gﬂégK?l%%?%%@%ﬁ?ﬂglﬁeqen%gs‘%%ﬂo %F%il{? %)}ﬁ "n'?gn'agr ochem sgh odor

phar mazeut,j % realjch .t u.ttel t. 45
54. For ﬁ%‘,{nggiﬁcﬁg%@pﬁc%ﬁ'@g@F#B%g@’%u@h gﬂ?&‘?@e%ﬁiﬂ%f@gge\%}%ﬁgnden
si nd. 55. cht st enkonj ugat nach ei nem der Ansprache 1 bis 54 zur Anwendung
al s di agfogthménacHdddibg von56. Di cht st ernkonj ugat nach ei nem der Ansprache
1 bis 54 zur Anwendung in der Kontrastabbildung. 50 57. Di chtsternkonjugat
nach ei nenpgemAnsyrUche 1 bis 54 zur Verwendung al s therapeutisches
Mtteb. 58. Verfahren zum Transport von m ndestens ei nem getragenen

agr ochem sakie fedexdr bin [Divhtsimdéndtime dadsutel/&icinbiganze Zelirivers & edetl gdasr bedsumh ljedie hen
von m ndesM ea® Eihheit ngined agetragabenr Matbriaisn bduaitbte wolesh dB% gbitagérer Materiab das gleiche

konj ugat rustrdgeren Mpteriak hdef eindwtersthiestichas betragemps Mdterial ish lycsine ganze Zhkbvoortt ode69.

Ver f ahr en aréfar Bpdeitah gech * tbadautep edaB | dag hgetragetke Matdiial gnib dern Rehdrimey/casssiziied Uistgen,
unf aggend uidassepd das)Kantakisrentvem P it gegebengririisiodersplewreripidertinhdn eingon ggeiggeiens,  das
ei n Zi el stlésunpemitel hpitainer Terprerptunjegighe die Asspzilenmg des patragenory Materigls () mifedafhes
das Konj udightsianderdimer (D) leightert | okal i siert, und eine Fi ngergruppi erung

ie ei ne sekundar veraprei chte therapeutische

d di )Sti sch
Subst ant™ TR R A e IR eI o BTG B PR Bt
w2 i i t L ttel, t.i . 5 Antj k
ERE Lo L e e e
€ I mer "bedeut et Z a

ein Dicht st endr . : . ~X el ne gan von 1 oder groeer .
bedeut egy, vefislsh M ALSBiuRd BRS! BichfteRkonRas hARAANSIuAAL Ghiadtbiy G REMKG von PODEI
das getragRlpaRs Glubssrurdesbdditt nfitbmeRltiRkRgigrupfat er i al oder “ein

unt erschi edl i ches getragenes Material ist, y elne ganze Zahl von 1 oder

gr oBer g dkHRdn ndBAdspra@CE vt diclABind@si@ip 866 RRIiYRIPSSrURY ist/Th derdRNNH, -
Dendr i mer Greppedirciesihe Schlitzgrdgpe geschititasrsand das Kontaktieren von P mit M

“gegebenenfal | s oder sofern erforderlich in einem geeigneten L6sungsnittel

bei @b nes. VegahpemrnatiuAnsprushl 65/ weorio die SSlasgaippecdialfgmeles getr agenen Materials (M
mt dem Di chtstendendrinmer (P) erleichtert. 62. Verfahren nach Anspruch 61,
worin die Tenperatur von Rauntenperatur bis kfl u~tenperatur ist. 20 63

Ver f ahren nach Anspruch 61 oder 62, meqpi n das geei gnete Ldsungsmittel
Wasser, Met hanol, Ethanol, Chlor m@m&_ {fril, Toluol,

Di netthyl sul f oxi d oder Di net hyl f or ma st""B4. Verfahren zur Herstellung
ei nes Di chtstenkonjugats nach Anspruch 1, unfassend die Reaktion von P, 25

das reaktive G uppe en besitzt, mt einer Verbindungsgruppe. 65.
Ver f ahr en PREEH™ ﬁ%ré@%&, worin di e Verbi ndungsgruppe ei ne

1l pgruppierung ist, in der die NH2 -

3} l o 1

13

oder i

55 | , : “
0

51



_____’________
G uppe durch eine Schut zgruppe geschltzt sein ka Ver f ahren liﬂ

610 besi 1zt worin R -0 OLb)ER 0ab Sheg ol 0 3% odeHIIllll Illlll IIIl| Il |
0 65 15 0 51 i*st ) erfahren

nach Anspruch 64, worin an P auch el ne Verbi ndungsgruppe (Li nker) C
undl oderistc der Fornmel 5 VI A (C2N)t % 10 15 gebunden ist, worinn 1

oder [ . Gruppe
' dedTp %ﬁffahfe" pist Apimgieniody vorian R eh B YA SHARASoRRes (Y 6 7indiein Gy
Verb| ndu ﬂruppe 4 - Fluornitrobenzol ist. 20 69. Verfahren zur

Her &t el | ung eines Dichtsternkonjugats nach Anspruch 1, unfassend die
Reaktion eines Dichtstendendriners, das reaktgve G uppierungen besitzt, mt
ei ner Anilingruppierung, bei d?b gl)e NH2 - uppe durch ein N - Phthalimd
der Fornmel > 30 0 so 0 35 geschut zt
seidg kann. 70. Verfahren zur HersteII ds Di cht st enkonjugats nach
Anspruch 1, unfassend die Reaktion ein [t st erndendri nmers, das reaktive
G uppen besitzt, in denen die NH2 - G uppedurch eine beliebige 40 fUr
Am ne verwendet e Schut zgruppe geschUtzt sein kann, die unter den fU die

D cht st ernsynt hese verwendet en Bedi ngungen inert ist. 71. Verfahren zur
Herwst el | gehonden isk sroridi re Ihodar @rist-X Rdl,\Brt h§02Chishond svenrumfl det sieriiOzchiGrupRe inkder on

ei nes Di Ram-sfositien-istPo| yet hyl eni mi nmet hansul fonamids nmit Sal zsnure. 45 72.
Verfahren zur Reinigung eines D chtstendendriners in Gegenwart eines

Los un@&nyarfprensnach fitspuehedidwerlasliesferoinduioparenes 4-bleraenaotig s dur ch

\‘UI trafiltration unter Verwendun e| ner Menbran. 73. Verfahren nach Anspruch

72, 2 Wi YP”G'H%" "d’é E‘H’Ftet" Digh alspagh Aaspruch b, ass??@ dey He aé‘i'?:zed‘fs
Herstel | e f;s;gg a.m‘@' g 'Er’ﬁ‘l’ﬂabéﬁ"%ﬁ'g'p?"ﬂ?érf‘ HoryREPTURG et oo o
Di cht ste oI ?Pé’? <13

O
) |
1 N
80
@
35
geschitzt sein kann.
K 70. Verfahren zur Herstellung eines Dichtsternkonjugats nach Anspruch 1, umfassend die Reaktion eines
L Dichtsterndendrimers, das reaktive Gruppen besitzt, in denen die NHz —Gruppe durch eine beliebige
T 40 flir Amine verwendete Schutzgruppe geschiltzt sein kann, die unter den flir die Dichtsternsynthese
verwendeten Bedingungen inert ist.
71. Verfahren zur Herstellung eines Dichistern — Polyethylenimins, umfassend die Reaktlon eines
Dichistern — Polyethyleniminmethansulfonamids mit Salzsfure.
45

72. Verfahren zur Reinigung eines Dichisterndendrimers in Gegenwart eines L&sungsmittels, umfassend
das Entfernen des L&sungsmittels durch Ulirafiliration unter Verwendung siner Membran.

73. Verfahren nach Anspruch 72, worin das L&sungsmittel Ethylendiamin ist.
50
74. Verfahren zur Herstellung eines Dichtsternkonjugats nach Anspruch 1, worin das Dichtsternpolymer ein
Dichtsterndendrimer ist und das getragene Material ein Lanthanid ist, umfassend die Chelatierung des
Lanthanids mit einem Dichtstern — Polyethyleniminacetat.

s5 Revendications

1. Conjugué en étoile dense, qui comprend au moins un polymére en étoile dense, associé & au moins
une unité d'au moins un produit ports.

52



Di chtsterndendriner ist und das getragene Material ein L m ﬂ m _

unf assend di e Chel ati erung des Lanthanids mit ei nem Di ch?ﬂ,_ ”" "' ”I’””"I :
Pol yet hyl eni mi nacetat. 55 RevendERat27on80 B1 Conj ugu4 en: et bi 1% dense, s qu
conprend au noins un polynere en 6toile dense, associ6 a au nbins une unit6
d' au noihs _un o?uit 90rt6. 52 | f1111l1111111111111111 1D | EP O
271 180 EB:I_ConjugB(g selon la revendication 1, dans igquel Ig polymére endtojle dmf%gru@engr@%eq éoile
revendi cat fj%‘ﬁe'l, dans lequel le polynere en etoile densg estI un dlenfjri nbr e
en 6toil SR njpugue selpon | a vendigati o , .dans | eque e

dendr nbsr'eegﬁ'éié g% & ?"e'goeJr? }siltgcaé"s"t E’sééﬁseleﬁlfe& Ee%@%{m%? en gto%’r danss F%.sy'gé{"%ﬁf%gue
sel on | ' une quel conque des revendi cations precedentes, dans [equel |e

POl yIer &, €Borfiighd diondGHE GuelRbité BberelenicabEE 6 didntol SdaRs loqlel loSlolyiile &b 43S
generati Ondéﬁngigﬁ}%nte|Ie@n%me§ﬁ%9ﬁfé’9|‘|ﬁ’céﬁbﬁ?@£ﬁegér'té orﬂiﬁf’cfu&onqae 89% reven !Cgt' ons
preodentes, dans loquel |le rotif dans une gdnerati on diffbre du notif dans
au NMedNs. UOELGLY EAondRINGIqablbdAbue Ses GRINLILEELIR 51EdsBdhtes, LIRS 1608 1§ QR Band SRe
revendi cat génération e de rotfdanskdiioins @Ak fire GehsRtigAdUI t porte est un produit
phar macouti que. 18 7. Conjugue selon |'une quel conque dgs revendi cations 1
& 5, dars Canipged sdiap I'preoglicongpmdésaevesdications préodtsntbs, AersNedus! ag) produitl doks st uk
Conj ugud serbdwit pharmapeutiguel conque des revendi cati ons precedentes, dans |oquel
au nofns |'un des K> 20 produits portes est un nbdi canent, un .
pesti ci de, Canivovézelon Kunel aupleraquedes sryendicatipes £ MG den tsnyel lerprovidi pértéaasieinaraluit Uine

t oxi ne, unPoffaRdiyss un fragrrentld' ant i (t:)or p;, undant! gan, un g:p?Lﬁqt eﬂ:]e
\ i I, un reflecteur de signal, un absorbour de signal, un
ﬁef:)?rgﬁe’%q.?j“%ﬁ NoluRg, @uelegng % dg@géi@ﬁqnéwﬁ@mgwe#@m vel o1 '&'“Sd&'nsie‘f; equel
e pridui tPRET ROTEE PSt e mdicament. Jin Posficide, yyadionugiéide; mn agent dg chélatiens yp e
signal ou YRoapagr ggﬁr Pkt nt Jiigli il EigRge. Y g4nErFiey e S8Rlo N O,
dans quuer?JI e gendr &t 8ireore™s 5193‘1‘-;8&? A g ?’PT%’:%W;H’EF@%’%‘EM e'i 11.

Conj ugug, S@Jnfﬁ&uél @elJnelxq'%\Ehéi&mnoﬁ', c?ag %neﬁl HS‘; clilr@ es%‘n né sur signal,, un

di r ech emenkpelieft dd@lgndt DY lifdbsHhourill &al pg’ﬁ)yn{)Pe en EP&%Péa%réﬁée 12,‘,

Conj ugue selon la revendication 9,7 dans lequel e produit porte est "5Fe,
Gd ou S3dhconjligus s%mlau%@iéﬁin@ﬂdénéIeE@eYﬁg_@r'lé%?Jul' &mssig%al SRS e{'n, losdofite PT OUI €
. porte est du fer, du rhodium du palladiumou 3 ~de yttriumchel ate.
4. Conjrugoejuguel sion |18 révenaiastn B ldaNloSlel G RAthARIURE dfetoRbRTdi dar RR¥IdiSh &5t
90Y. sd5. Colymiiglee ébid densel ' une quel conque des revendications 1 & 8, dans

| equel le produit port6 est un agent 40 bi ol ogi quenment actif. 16.

Conj ugud2 seoniugué|salon la veyentiication i8odand Bouetiia pedbitypé sst F¢ Fagiindu sBim| 0gi quement
actif est une entite qui est capable de d6tecter, d'identifier, de traiter,
de cat al'y S@piugudselamlatreverrtisetion fiedans isayel 19" peodail paets estidudey, duortiddiuime tu patiadiy at di ne,
une gt ycoﬂ%’t"ﬁ\“ﬁé,hé'%e l'i poproteine, une cellule lipidique, un organe ou un
or gani spe. 4,5%%7. Conj ugue selon |a revendicati on 8, dans loquel le plrod_wt
porte erg Goniugue gelonla r %@Pﬂ?ﬂ@x‘iﬁ{‘b@ﬂfh’ﬂ_ag_@‘f't?ﬁe ﬁégddg -SGFQdS;: nleeourlodﬁimt de
sal i i I i ion 8. dan

$rt g el FrineB 0SS g3 i 115, v ol et o ot in gen

ologi cti

16. Conjugué selon la revendication 15, dans lequel l'agent biologiquement actif est une entité qui est
capable de détecter, d'identifier, de traiter, de catalyser, de maftriser, de tuer, d'exalter ou de modifier
une protéine, une glycoprotéine, une lipoprotéine, une cellule lipidique, un organe ou un organisme.

17. Conjugué selon la revendication 8, dans lequel le produit porté ést I'acide 2 - (acétyloxy)benzoique, la
pseudo - éphédrine ou I'acide salicylique. '

18. Conjugué selon la revendication 8, dans lequel le produit porté est I'acide 2,4 - dichlorophénoxyacéti —
50 que. -

19. Conjugué selon I'une quelconque des revendications précédentes, dans lequel le produit porté est
occlus dans le polymére en étoile dense.

65 20. Conjugué selon I'une quelconque des revendications 1 4 18, dans lequel le produit porté est dispersé
partisllement ou totalement dans tout le polymére en étoile dense.
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19. Conjugue selon |'une quel conque des revendicatio S
| equel | e produit porte est occlus dans | e polynere. 1'&'8 gnﬁﬂ ES
20. Conjugu4 selon |'une quel cBhQ@e1 #8:Bt evendi cati on ' M quel

e produit port6 est di sperse parti el | enment ou t ot al enent dans tout Ie

poI ynere_en dioile dense. EP 0 271 18 [
Lij  1£11Ceniugye gejop Funs gueleqy m;ﬂﬁ?ﬁ?"%’@lcﬁ‘l‘?"’f TR dﬁ'l?é?“&?]r‘ﬂq’ﬁ%"“ﬂ@%"ér%ﬁ%é 85t| ons 1
A 18 da'l’?saulpg'éwg'?e?%m'f?r% it porte est attache ou lie au polynbre en etoile

o A BB S S S B SR T

23. " Conj u"‘%6e reve'ne&l cation 22, dans |oquel |a poly(fthylrneimne)

a une ﬁugs.@gﬁey%%ﬁaﬁag tﬂcatlgn422 &Zﬂé‘leh’&Pﬁ pag(ktﬂﬂé @n.,fes%y LLRb hegsta?@ dans

| equel | nei m ne) une surface de car xyI ate de 10

et hyl29NGonjudts sefeR M reebrGicatsn fzndéns a6l BBl BANENEMIALT 8 uhiRRT 16 BbrbaXitte ds & 21,
dang |OC|M&Ly|én3 pol ynbre en etoil e dense est un polyether. 15 26. Conjugue
selon | "une quel conque des revendications 1 a 21, dans |lequel |e polynere
en et @5l conflgissslod Iunelquelcgnglie/des rbvandidatione )i .4 A7 dan€megjel GlifblyindteCen dtdlle dense
revendi cest uropply@ther. dans | equel | a pol y(am doam ne) est term nde par un
ester. 20 28. Conjugu6 solon |'une quel conque des revendications 1 a 21,
darvs [26qQaiugihécsefoo|'ymeequelcanquesdesirdvendinatinne 1ds21, dane lagudl je(mm?tetmeﬁtqﬂt derlge avec
une sur f egtenecholyfamidpgreipdldoani ne) . 29. Conjugu6 selon |'une quel conque des
revendi cati ons prdc6dentes, dans |equel |a surface du polynbre en etoile

{_dense 2§s?°"h‘§@ﬁ flonla ’B‘Qﬁd'ﬁﬁmbqeo‘éi’ﬂé'eﬂ‘@h'é PP'Y)(Fm'é‘Pa"‘"‘EBe%E' miggs LIRSS 0l on | ' une

g;gzlec%g_q rever;gc;l[‘gaénl&?qn preceden? 1%41 lgﬁerlPél roé&H ﬂ_gg&t e est
raccglrde Wﬂ’y'%:‘m" PG He® ﬂgﬁ 888?5%?1‘9 "5’17;31 Conj ugue solon |a ©

\! t
oro” el @é éePoh i .c&%e&%{&%ca%ngg,egédsrﬁés'  Bord ol AGaflo 36 RGOS TSN
guigde ou a CI e 'fo e prodwt porte, present dans le

con UQb‘6Con§:3ué QiH%l I'ﬁﬂéJGue?ch B dod rJv@ﬁﬂ?cH&h&EFébéb@ntgsO dBH$ 18qhel {AStIuE POt | edi t

gr oupe OgskociCABskMhde ord Btoite> derfs® TPl FIhEmB@LIRNd"rA gloGpéCatdtabdidemBnt Mo drus 1, dans
| equel | geliph d@ERBRRESt NON - scindable. 34. Conjugue on 6toil e dense sel on

"' une guel conque des revendi cations precedentes, de formule: 40 (P,
(Mg 36| Sonfliguessdion qal elvériicaton co,cdals legyal Gaie gnfoepeuanedenr‘giiderdmmmmemapxesse nte un
nonbr e ecible eu paiymEs ier dtoile donsg) csansanuire aclisticachs N yeaigs o & Ibificaditéedaltout avtrel’ UN
produi t produiteortél présbnt danple ochiigiés portes etant identiques ou différents, y
represente un nonbre entier superieur ou egal & 1, et |'"asterisque indique
quo | 82.pPwisaud selen la revendieationc30eoy 81, glgrsdeduel lesit grouprorst seimdeble. 35. Conj ugue sol on
| a ¥evendi cation 34, dans lequel x est egal a 1 et y est 6gal a 2 ou plus
de 2. 33¢Conjugys sﬁ@ﬁ@’S‘@P‘!ﬁ?t'?"éor"é\?bﬂmsd%ﬂ“ﬂd?ﬁ"tSWUQﬂPsB’S’“ gdnable-equel | e rapport
nol ai rF e t out ﬁnl que g P est de 50 g3.1000; 1. 37. Conjugub
;sol on ‘?"@%ﬁérﬂﬁ'ué&l? e spipn dpneyeicogayedep E?&?I'QP“P%‘* '?’éa‘ﬁﬁ??faﬁ dfoBYPds de tout M

dlca e& ( e C|de ou toxine b P est de 0,1:1 & 5:1. 65 38. Conjugue
sel¥n 1" '@U onque des revendications 1 a 33, dans lequel il y a au

moi ns de&%s B&tﬁﬁé’&ﬂaaue P représentie un dendrimére, x représente un nombre entier supérieur ou égal 2
1, chaque M représente une unité d'un produit porté, lesdits produits portés étant identiques ou
différents, y représente un nombre entier supérieur ou égal & 1, et I'astérisque indique que s produit

45 porté est associé au dendrimére.

35. Conjugué selon la revendication 34, dans lequel x est égal & 1 et y est égal & 2 ou plus de 2.

36. Conjugué selon la revendication 34 ou 35, dans lequel le rapport molaire de tout M ionique & P est de
60 0,1:1 & 1000:1.

87. Conjugué selon la revendication 34 ou 35, dans lequel le rapport en poids de tout M médicament,
pesticide ou toxine 2 P est de 0,1:1 & 5:1. .

6 38. Conjugué selon I'une qusiconque des revendications 1 2 33, dans lequel il y a au moins deux produits
portés différents, dont au moins un est un guide d'acheminement vers la cible.
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portes differents, dont au noins un est un guide d' acherng I

" cible. 54 39. Conjugue solon |I'uno quel conque des rqmﬂmamﬁmimm 33,
dans lequel ii y a au noins deuxEpPp@aui8xBportes differ ., Wonw asl Mol ns
un est un guide d' achem nenment vers la cible et au noins un est un agent
bi ol ogi &gegent ctif. 6 40. Coqry’ u?g’ue_sel on | a revendi cation 39, dans |oquel
| e guidé d %‘H. rlr% quglaqngu des cgvppdicaions 14,93, dapg Ipquel iky,B 8y meipgdewgPigdiitsy de
pl usi eurs Egg&s | oﬁl i qgaznrgm@f B &st up guide diachaminemnast vRgs ig Gibleest £u A0S $n etun
radi onucl erde, u nedl canent, un pesticide ou une toxine. 41. Conjugu6

sel Onsl Qo) 6%%6@ ge‘f’JniIQ %véw%ic&“n %Q’da%al qile IQ Hi d‘Lc%ergiHirge%t \(ljersalC I?:l Iéi Il menetntitg ers

I a cibl e eglscibtile ldn ou ddiiisoisPE E%C Oaafiblg,uetu zr{t gerS; 8

ot o . g, o B o A ol ot Wil o

gui de d' achem nenment vers la cible est un anticorps nonocl onal ou un

f r agmentat.dCenugiiecdelcnd ievétiiofion i35 ou 46: i b4lBIE gfidd BBchbAinbRNE Ut RAddIPE: 47
dans b equedntitogps@aly€léhalbuam iegrhertdi@intl anlops) @ Ci bl e est 1gG 44, Conjugue
sol on 'une quel conque des revendi cations prdcedentes, dans |equel le
dendr i n4e.eCqnjugeesvion lal esendication 39 ot 4o, tdass. leglidl le 4bide Eadmpriforten YerelaGiidiCssiamse,
de f or nmul cantiforps-moh@gional@u tin fragment'd'unXéCapticorps. (M yl k  (11) dans | aquel | e chaque
C represente un groupe de raccordenent. |lesdits groupes de raccordenent
4t ant?s 293. Conjupycaqlon lpuevendingtion| 42f danselaquel le ghidediah@iingmept vdsdandilde estIgt oupe de
raccordenent, |esdits groupes de raccordenment etant identiques ou
“di f f er efif-sGonluguéiselop I'yne quelcangue fleg ravendisationmprégédentesi dane lepushiedendrimdrepssnte
entier sup‘i?Fij "B‘lﬁésegal al, f et h representent chacun, individuellenment,
n- nqnbr, ntier superieur ou 6gal a 0, le tirot indique une |iaison
ge\?al"’%nt"% ‘g"gﬁg“%985%@%%9"890"%%"@?%[1@ de raccordement eat prasent, chaque P
r epr esent n_ dr 4 w X regente un nonbre entier superieur ou egal &
1, T 30 eml)l’r eg@g%e(hggf(ﬁr‘“ gtﬁh)g'g dalgchem' nenment vers |la cible, chaque M
repr esent s gquditl dhilqud CUiRpRERRY Rrogﬁbaﬁemé ff%s&@ Gloupes' 8 L Sorahi il € S
Phar ERCCUtpeaine 0" ecEt Skt S0 Ter s fyblph & SR D! KBE 2 Ee th
nonbre entradbrashédeéthr? iWentbosR AféRntd; o, § bt K roptédombrt SAHdE Inﬂidlhlﬂa it tn bpi odui t
phar macoutentier sGéReuP @il Bl 83} f A RSBTEBnH chEROH lildNlidlemént uft Homisrd BhtidPbipbesal on | a
. revendi catduGsgalbo, Idaifeh indigs.Gle IRisor covilentd)dan¥ 168t ca¥ of @R lgrdupd!de iaddrdementlesEt K
“ést egal @réderdchpdusP Eprésdnte 4 derdeiinére SLIRpréstnun Indmbre \SRYRE kupdiiduPsu ghar £ 146,
dans 3 oquebprésemts tun Lguida (achenlinenlenig vesis) @NEIDIS, chaduelM rkprésdhte 4Be uhild iU BebdgO! ON
| a r evendipbartnrentiqhd , podé nigsdite guoellits TptasbaceLtiques t poftés’ PtantOideritiGuek I cu] Giftdténts, y
d' ant i cor peprésenip whhambekcentiet sgpérieun ve égaliin 1.cip I'dstéhseueyindique g lo praIE PiErHEacsi-ON
| ' une quela®PRiEEsipsociS @y dondiidtei ons 45 a 48, dans lequel C ou C' est un
fragnment d' anilins. 45 50. Conjugue en etoile dense, selon |'une quel conque
des rev#hdionugue splen lagevendingtion 4§ dans leguebe: f) & haeetdrsontiious éoaux Atladt k qetdgal @12 ni
dans ' une °4RWPF 9%que des revendications 22 a 28. 51. Conjugu4 solon |'une

' I di ' dent d I | e dendrinb
que: co ng,uo %Olcljil?gsua %ﬁé’nglg éelv%%{gl?tgg §§ ﬁLthg _Sang @q% M estaurrllsagen(t) giléllggique%ent Eui;]tif.r ! reen
48.

_{Et/.‘_.m l e

40 Gohjugué selon la revendication 47, dans lequel T est un anticorps ou un fragment d'anticorps, capable

de réagir avec un épitope visé.

49. Conjugué selon I'une quelconque des revendications 45 & 48, dans lequel G’ ou C" est un fragment
d'aniline.

50. Conjugué en étoile dense, selon I'une quelconque des revendications 45 3 49, dans lequsl le
dendrimére est tel que défini dans I'une quelconque des revendications 22 4 28.

51. Conjugué selon I'une quelconque des revendications précédentes, dans lequel le dendrimére en étoile
50 dense a pour formule :
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3

{4 et qu

C ' fragnment 5 (coeur)

NG-1 t erm nal NFG >\ ~~Nr-1)N 10 forrm @mmmm

nonbre de groupes term naux pakEP @2ZhtéeBtendriti que:e ’
represente |l e nonbre de generations, N represente la mul iditée du rmtlf
qui est d au noins 2, N, K 20 repr6esnte | a val ence des conposes -
constituant le coeur, ,le fragnent term nal est determ n6 pgr ce qui suit:
nonbre de fragnments tferm naux par dendrinere = 25

KCcNr G 2 90 form{l e dans laquelle N, Get_ N, sont tels dque definis
recedement, le tf ne val ence ou f geaitalite ale a N + 1,
Por?mle dans cg’ql}leﬁe) l\‘n%tétﬂtel r‘g e-1d6f i ni %@d&hﬁﬁ . Conj ugu

sael on | ' une quel con%Le des revendi cati ons precedentes, dan$ |oquel le
dendrinbre en etoil e\dense a pou ~35 40

Ncr) (ZC) 9(Xi;)( Nan5Yt(b{") N' nNn 45 fornul e da s!\"?aquelle i est
egajp a 1 a t- 1, |le conpose coeur eat represente par la fornmule: (1) (ZO)NC
50 dinftuld dansiedusid Indnttits EE@6UPEs tonieEhHr branthe HéHafitiyGe sk 6gdl BS Jr oupes
fonctionnels lies & ( D et NO repr6sente | a val ence du coeur, le notif est
représente par la formule X Y (Z )N dans laquelle "I" est tel que ddfini
precedenment, les unit6s fi nahes ou term nal es sont representees par |a
formule XtYt(Zt)Nt dans |aquelFe t represente |a generation terminale et
XV, Yt, ZV et N peuvent etre—paehti'ques & ou differents de XI, Y, Z et

Ni, & cela pros qu'il n y a pas de generatlon suivante reliee aux groupes
etre inferieur a fonction west |e produit

“de toute@ ’?péé§e'\i%d°§'ﬂ?‘g’ (‘,’8 ?‘é@ %ﬁ?ﬂ'@e'ft%?”l’ "‘1‘?|'°Et%§” gaffiay; sk d'ayymeing2 Nopy| ¢ 5B
E3 3 271re valence des composeés constltu?r]t ||e| clo?u'r. gmept t?r{nmal est deﬁ_emaL par c¢ FL'I Alll
i-1. 11 ® n est 6gal e |&-(NI Y(N2)(N3) ...(Ni-2)(ii) n et reprdsente le
nonbre de notifs XY(Z' )N conprenant |la ierre gdndration d' une branche
dendritique, ethombyre fragmenigs| teriinaborpay @endrinerd O=53.

Congosi tion conprenant un conjugue en etoilg dense tel que defini dans

| " une quel conque des revendi cations pr Mﬁe‘%t es et au nmoins un diluant ou
support, acceptable en agriculture ou pharna,.ceuti quenent acceptabl e,
prdsent. 15 54. Conposition selon |la revehdi cation 53, qui contient

‘VBgaI enment d'autres ingredients actifs presents. 55. Conjugue en etoile

demse sefomulel dans) Rquplie N GnetUNg stitSels qwcdédinic pistdanmmantSet et moti @linb R&lere ot €
util i s4 fonctionnalité égale & N, + 1, formule dans laquelle N, est tel que défini précédemment.
52. Conjugué selon I'une quelconque des revendications précédentes, dans lequel le dendnmére en étoile
dense a pour formule :
35

b < (Z%) x:wz:)\: Nan 26’:’@9 NenNn

45
formule dans laquelle i est égal & 1 & t—1, le composé coeur est représenté par la formule :

(D (Zc)Nc

50 dans laquelle (D représente le coeur, Z° représents les groupes fonctionnels liés & () et N, représente
la valence du coeur, le motif est représenté par la formule X'Y'(Z')i dans laquelle "i" est tel que défini
précédemment, les unités finales ou terminales sont représentées par la formule XY'(Zt dans
laquelle t représente la génération terminale et X', Y!, Z! et N' psuvent &tre identiques & ou différents
de X!, Y}, Z! et N!, & cela prés qu'il n'y a pas de génération suivante reliée aux groupes Z' et que N!

55 peut &tre inférieur & 2, la fonction # est le produit de toutes les valeurs comprises entre les limites
définies, par exemple '
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comme agent de diagnostic. 20 56. Conjugue en 4toile d | on |'une -
* quel conque des revendications 1 A 54, destind4 a 8tre ut ﬁmﬁﬁmﬁﬂmuuﬂullll
visual isation a contraste. 57. (BmMP23u480:R1dtoi |l e dense 1 s A
guel conque des revendications 1 a 54, destin6.a 8tre utilise comme agent
t hérapeuti que. 25 58. Procede pour |'apport d'au noins un produit pour
| "agricul ture ou pharnmaceutique, porte, qui conprend |"admnistration d au
nmoi ns un conjugue en etoile de -se tel -que ddfini dans |a revendication 6
ou 4, contenant | dHi tNipresitliéga]aeom-"ml-)é‘('m?pm%pmpml'c?-pmi-B)O 59.
Procegld pour fixer des conposes therapeutiques ou de diaghostic, qui
conprend | ' adm niBt*ali on d' un conjugu6 en dtoile dense bifonctionnel,
contenant un gui de d'achem nenment vers la cible, tel que defini dans |a
revendi cat étGébrédbhte @LHombre¥6 holifs XY IMBroRdAt d Rnktf ih&kfon Sk Kranchd ddhlhi ihée?‘gmant
fixant quietaérsduef bstBgal 41N, dopiPQS e §.her apeuti que ou de di agnosti c, aa nistrd
en seeond. 35 60. Proced6 selon |la revendication 59, dans |equel le
f r agmentsa.f Congposition stomprenang @ntconlagus ekl ébile Cddnseldl G HAJIAINGand Yund qdtbaguedas . 61.
Procedd pomevendicsliprsrpedcédentes erduuigaies udndil@inDod sipsbet aceopkadlel dir agtiduiire 6®pharma P) *
(My (1) cta¥merhentjansbitablecpréspole P represente un dendrinbre en dtoil e dense,
X represente un nonbre entier sup6brieur ou egal a 1, chaque Mrepresente
une Uhi B& epmpasition Gelen le rqvendication 53 s contieptrégalernant d'aures iegrédisntereictifs pésenisques ou
“differents, y represente un nonbre entier superieur ou egal a 1, et
| ast er F%cg@”?‘f‘?d?'hﬁf@b@"se selof) [ynq guelsprgieides reuendieations: 1 4sido destindad) Stie miilisé br e,

\gui conpr eREMe 299 dxdiggRotiGnt act de P avec M 6ventuel | enent ou si
necessaik e, dans u ol vant approprie, a une tenperature qui facilite
ss%c.%éugﬁ ugﬁg;%};i?ggwe SR v cpioanoe o dvricRlons 2 86, GBS Bdhe wiitasins
coniraste._, . .
Procedd sel ORIl & T evendreati on 61, dans loquel |a tenperature est conprise

dans | ' gpt I ; d 0 er at yr e._anpi gnt | a.Lenperature
Qo ref | 5 SpiiGle, . B Wheor ich it sicondh SR rti g s Wil St PR
sol vagt approprie est |'eau, |le nethanol, |'ethanol, |e chloroforne,
| " act t 0B8.tHrdds@s pdufrabdrttmoinsn BoBElt gov! 1BrcLRNY Spnathabditidls ok YLl SmpRM de.
55 64. Pregmifibratich PaLRaRREN QRjuglis WA i ié\Osb tolCdhie ABMM bdhs J%@ndiéﬁ‘ubn Bl 4def i ni
. dans | a r exesdhiaeditipiduii, 2 of pies @0NBHaRMdiblea reaction de P, porteur de :
~'ragnents reactifs, avec un groupe de raccordenent. 57 *C L MEPO
271 3@05BPr@8dé pauntbeddsssehmiséd thérampuiitell dadoi dagnddt, g6l @BBprbri)Uehinkitigl @#upe de
r accor deneaniugyé en éinilef densgrbiforictiadhelrtoftbnast, un@oidé d'heheminarigne vdNHa cipR bl duk aéfiar ot ege
par un gr ¢lapsca pavendisatiop 39, quio@ace iy conjdald ep@h endréitribles sicundiagménit thtanttdui pedltfier
| equel | e Y5rcoRese hfrepastique Qv deydiggnostic.fadminisirien cadd.10

NECCRdansIa%ueIIe Rest .- C(CHah. -Cn -C {2 , ou -N
0.@%5 8 Procéde selon la revendiggtion 59, dans lequel le fragment fixant est un agent de chélation, un antigéne

ou un anticorps.
61. Procédé pour préparer un conjugué en étoile dense de formule :
€0 Px*(M)y O

dans laquelle chaque P représente un dendrimére en étoile dense, x représents.un nombre entier
supérieur ou égal & 1, chaque M représente une unité d'un produit porté, lesdits produits portés &tant
identiques ou différents, y représente un nombre entier supérieur ou égal & 1, et I'astérisque indique

45 que le produit porté est associé au dendrimére, qui comprend la mise en contact de P avec M,
éventusllement ou si nécessaire dans un solvant approprié, & une température qui facilite I'association
du produit porté (M) au dendrimére en étoile dense (P).

62. Procédé selon la revendication 81, dans lequel la température est comprise dans l'intervalls allant de la
50 température ambiante 2 la température de reflux.

63. Procédé selon la revendication 61 ou 62, dans lequel le solvant approprié est I'eau, le méthanol,
I'éthanol, le chloroforme, I'acétonitrile, le toluéne, le diméthylsulfoxyde ou le diméthylformamide.

55 64. Procédé de préparation d'un conjugué en étoile dense tel que défini dans la revendication 1, qui
comprend la réaction de P, porteur de fragments réactifs, avec un groupe de raccordement.
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67. Procédé selon la revendication 64, dans lequel le P possiéde également un groupe de raccordement
(manche) C' et/ou C", attaché, de formule :
35 )
(0oN),
40
dans laquelle n est égal & 1 ou 2, et X représente F, Cl, Br, | ou SO:ClI, le groupe NO: étant en
position para lorsque n est égal & 1.
45

68. Procédé selon la revendication 67, dans lequel le groupe de raccordement est le 4 —fiuoronitrobenzéne.
69. Procédé de préparation d'un conjugué en étoile dense tel que défini dans la revendication 1, qui

comprend la réaction d'un dendrimére en étoile dense, ayant des fragments réactifs, avec un fragment
50 d'aniline dont le groupe NH2 peut étre protégé par un N - phtalimide de formule :
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Procédé de préparation d'un conjugué en étoile dense tel que défini dans la revendication 1, qui
comprend la réaction d'un dendrimére en éfoile dense, ayant des fragments réactifs, dont le groupe
NHz peut tre protégé par tout groupe protecteur, utilisé pour des amines, qui est inerte dans les
conditions utilisées pour la synthése de I'étoile dense. .

Procédé de préparation d'une poly(éthyléneimine) en étoile dense, qui comprend la réaction d'un
poly(éthyléneimine) — méthanesulfonamide en étoile dense avec de I'acide chlorhydrique.

. Procédé de purification d'un dendrimére en étoile dense, renfermant un solvant, qui comprend

I'élimination du solvant par ultrafiltration  I'aide d'une membrane.

Procédé selon la revendication 72, dans lequel le solvant est I'éthylénediamine.

Procédé de préparation d'un conjugué en étoile dense tel que défini dans la revendication 1, dans
lequel le polymére en étoile dense est un dendrimére en étoile dense et le produit porté est un

lanthanide, procédé qui comprend la chélation du lanthanide avec un acétate de poly(éthyléneimine) en
étoile dense.
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